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ʇʈɽɼʀʉʃʆɺʀɽ 

 
ɺ ʥʘʩʪʦʷʱʝʤ ʩʙʦʨʥʠʢʝ ʠʟʣʘʛʘʶʪʩʷ ʤʘʪʝʨʠʘʣʳ 

II ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʝʤʠʥʘʨʘ çʈʘʩʪʠ-

ʪʝʣʴʥʦʩʪʴ ʙʦʣʦʪ: ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʦʭʨʘʥʳè, ʧʨʦʚʝʜʝʥʥʦʛʦ 24ï25 ʩʝʥʪʷʙʨʷ 2015 ʛ. 

ʀʥʩʪʠʪʫʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʦʪʘʥʠʢʠ ʠʤ. 

ɺ.ʌ. ʂʫʧʨʝʚʠʯʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝ-

ʣʘʨʫʩʠ. 

ʇʨʠʛʣʘʰʝʥʠʝ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʩʝʤʠ-

ʥʘʨʘ ʥʘʰʣʦ ʰʠʨʦʢʠʡ ʦʪʢʣʠʢ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ 

ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ɹʝʣʘʨʫʩʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥ. 

ɺ ʨʘʙʦʪʝ ʩʝʤʠʥʘʨʘ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 93 ʯʝʣʦʚʝʢʘ ï 

ʫʯʝʥʳʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʙʦʣʦʪʦʚʝʜʝʥʠʷ, 

ʨʝʩʫʨʩʦʚʝʜʝʥʠʷ, ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʛʝʦ-

ʛʨʘʬʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 32 ʥʘʫʯʥʳʭ ʠ ʥʘʫʯʥʦ-

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠ,̫ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ, ʟʘʧʦʚʝʜʥʠʢʦʚ, ʦʩʥʦʚʥʳʭ ʥʘʫʯʥʳʭ ʮʝʥ-

ʪʨʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʋʢʨʘʠʥʳ, ʃʠʪʚʳ, 

ɹʝʣʘʨʫʩʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩʝʤʠʥʘʨʘ ʦʭʚʘʪʳʚʘʝʪ 

ʚʦʧʨʦʩʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ, 

ʛʝʦʛʨʘʬʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʭʨʘʥʳ 

ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʩʠʩʪʝʤ ʙʦʣʦʪ, ʘ ʪʘʢʞʝ ʠʩʪʦ-

ʨʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʙʦʣʦʪʦʚʝʜʝʥʠʷ ʠ ʧʝʨʩʧʝʢ-

ʪʠʚʳ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. 

ɺ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʦʢʣʘʜʘʭ ʦʪʨʘʞʝʥʦ ʩʦʚʨʝ-

ʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʦʪ 

ɹʝʣʘʨʫʩʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. ʆʭʘʨʘʢʪʝ-

ʨʠʟʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʮʝʥʦʟʦʚ 

ʙʦʣʦʪ ʠ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʥʘ ʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʩʪʨʫʢ-

ʪʫʨʫ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦ-

ʩʣʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɺ ʨʷʜʝ 

ʜʦʢʣʘʜʦʚ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ. ɹʦʣʴʰʦʝ ʚʥʠʤʘ-

ʥʠʝ ʫʜʝʣʝʥʦ ʚʦʧʨʦʩʘʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ. 

ʀʟʜʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ 

ʜʣʷ ʛʝʦʙʦʪʘʥʠʢʦʚ, ʵʢʦʣʦʛʦʚ, ʛʝʦʛʨʘʬʦʚ, ʙʦʪʘʥʠ-

ʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ.  
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ʅ.ʇ. ɸʭʤʝʪʴʝʚʘ1, ɸ.ɺ. ʄʠʭʘʡʣʦʚʘ2, ʃ.ʇ. ʌʝʜʦʨʦʚʘ1 
 

1ʌɻɹʅʋ ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, e-mail: nakhmeteva@rambler.ru 
2ʌɻɹʅʋ ʀʥʩʪʠʪʫʪ ʛʝʦʭʠʤʠʠ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠ ̫

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʤʝʟʦʪʨʦʬʥʦʤ ʙʦʣʦʪʝ ɻʘʣʠʮʢʠʡ 

ʤʦʭ (ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ), ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʪʝʯʝʥʠʝ 2010ï2014 ʛʛ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦ-

ʞʝʥʘ ʝʩʪʝʩʪʚʝʥʥʘʷ ʙʦʣʦʪʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʥʘʨʫʰʝʥʳ ʩʪʘʜʠʠ ʧʨʠʨʦʜʥʳʭ ʩʫʢʮʝʩʩʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʠʙʦʣʝʝ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ (ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ, ʠʚ,r ʦʩʠʥʘ). 

 

ʆʧʫʩʪʦʰʠʪʝʣʴʥʳʝ ʪʦʨʬʷʥʳʝ ʧʦʞʘʨʳ ʦʭʚʘʪʠʣʠ 

ʮʝʥʪʨ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʚ 2010 ʛ. ɹʦʣʦʪʦ 

ɻʘʣʠʮʢʠʡ ʄʦʭ (ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʦʥʘʢʦʚʩʢʠʡ 

ʨʘʡʦʥ, ʙʣʠʟ ʧʦʩ. ʠʤ. ʈʘʜʯʝʥʢʦ) ʦʩʥʦʚʘʪʝʣʴʥʦ ʧʦ-

ʩʪʨʘʜʘʣʦ ʦʪ ʧʦʞʘʨʘ. ɹʦʣʦʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝ-

ʟʦʪʨʦʬʥʦʝ ʩ ʤʦʱʥʦʩʪʴʶ ʪʦʨʬʘ ~2 ʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʞʘʨʘ ʜʨʝʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚʳʛʦʨʝʣʘ ʧʦʣ-

ʥʦʩʪʴʶ, ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʪʦʨʬʘ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʨʳ-

ʞʫʶ ʟʦʣʫ ʤʦʱʥʦʩʪʴʶ ʜʦ 20ï25 ʩʤ, ʩʦʜʝʨʞʘʱʫʶ 

ʤʝʣʢʠʝ ʯʝʨʥʳʝ ʫʛʣʠ; ʧʦʜ ʥʝʡ ʦʙʨʘʟʦʚʘʣʩʷ ʦʙʛʦ-

ʨʝʚʰʠʡ (ʧʠʨʦʣʠʟʥʳʡ) ʪʦʨʬ ʯʝʨʥʦʛʦ ʮʚʝʪʘ, ʥʘʛʨʝ-

ʪʳʡ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ~850ʉ ʠ ʧʨʦʩʣʝʞʠʚʘʶʱʠʡʩʷ 

ʜʦ ʛʣʫʙʠʥʳ 40ï50 ʩʤ. ʅʠʞʝ ʟʘʣʝʛʘʝʪ ʪʦʨʬ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʳʡ, ʣʝʞʘʱʠʡ ʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʩʫʛʣʠʥʢʘʭ 

ʥʘ ʛʣʫʙʠʥʝ ~80 ʩʤ. ʋʨʦʚʝʥʴ ʙʦʣʦʪʥʳʭ ʚʦʜ (ʋɹɺ) 

ʫʩʪʘʥʦʚʠʣʩʷ ʥʘ ʛʣʫʙʠʥʝ 70 ʩʤ.  

ʃʝʪʦʤ ʢʘʞʜʦʛʦ ʛʦʜʘ (2010ï2014 ʛʛ.) ʥʘʤʠ ʧʨʦ-

ʚʝʜʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʋɹɺ, ʠʟʤʝʥʝ-

ʥʠʝʤ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʠ 

ʙʦʣʦʪʥʳʭ ʚʦʜ, ʟʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʠ. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʜʦ ʧʦʞʘʨʘ) ʚʟʷʪʳ ʟʘ 2003 

ʛ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘ-

ʥʠʷ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʫʩʣʦʚʠʷ: ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʦʯʚ, ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʨʫʥʪʦʚʦʡ (ʙʦ-

ʣʦʪʥʦʡ) ʚʦʜʳ, ʭʘʨʘʢʪʝʨ ʦʢʨʫʞʘʶʱʝʛʦ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʦʢʨʦʚʘ. ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʙʦʣʦʪʘ ɻʘ-

ʣʠʮʢʠʡ ʤʦʭ ʦʯʝʥʴ ʠʟʤʝʥʯʠʚ. ɺʝʩʥʦʡ, ʧʦʩʣʝ ʪʘʷ-

ʥʠʷ ʩʥʝʛʘ, ʋɹɺ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʙʣʠʟ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʟʝʤʣʠ. ɺ ʣʝʪʥʠʝ ʤʝʩʷʮʳ 2010ï2014 ʛʛ. ʫʨʦʚʝʥʴ 

ʩʥʠʞʘʣʩʷ ʜʦ ʛʣʫʙʠʥʳ 60ï80 ʩʤ. ɺ ʦʩʝʥʥʠʝ ʤʝʩʷʮʳ 

ʫʨʦʚʝʥʴ ʧʦʚʳʰʘʣʩʷ, ʦʜʥʘʢʦ ʥʠʢʦʛʜʘ ʥʝ ʧʦʜʥʠ-

ʤʘʣʩʷ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʃʠʰʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʘʭ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʤʝʣʢʠʝ ʤʦʯʘʞʠʥʳ, ʟʘʨʦʩʰʠʝ 

ʨʦʛʦʟʦʤ. ɿʦʣʘ ʠ ʚʝʨʭʥʠʝ ʩʣʦʠ ʦʙʛʦʨʝʚʰʝʛʦ ʪʦʨʬʘ 

ʦʙʦʛʘʱʝʥʳ ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ï N, P ʠ K. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʧʦʩʣʝ ʧʦʞʘʨʘ ʥʘʙʣʶ-

ʜʘʣʦʩʴ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʉ ʛʦʜʘʤʠ 

ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ï ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʢʘʣʠʷ, ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ Ca, Mg, ʦʙʱʝʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʟʥʘʯʝʥʠʝ ʨʅ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 7. 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʦʣʦʪ-

ʥʳʭ ʚʦʜ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪʣʠʯʘʝʪʩʷ. ɿʘ ʯʝʪʳʨʝ 

ʛʦʜʘ, ʧʨʦʰʝʜʰʠʭ ʧʦʩʣʝ ʧʦʞʘʨʘ, ʧʦʢʘʟʘʪʝʣʠ NO3
-, 

SO4
2-,   Ca2+   ʠ  ʦʙʱʘʷ  ʤʠʥʝʨʘʣʠʟʘʮʠʷ  ʚʦʩʩʪʘʥʦʚʠ- 

ʣʠʩʴ ʧʦʯʪʠ ʜʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ pH, Cl-, ʮʚʝʪʥʦʩʪʴ, ʧʝʨʤʘʥʛʘʥʘʪʥʘʷ ʦʢʠʩʣʷ-

ʝʤʦʩʪʴ ʠ Feʦʙʱ. ʧʦ-ʧʨʝʞʥʝʤʫ ʜʘʣʝʢʠ ʦʪ ʜʘʥʥʳʭ 

2003 ʛ. ʉʧʫʩʪʷ ʤʝʩʷʮ ʧʦʩʣʝ ʧʦʞʘʨʘ ʧʝʨʚʦʡ ʥʘ 

ʫʯʘʩʪʢʝ ʥʘʙʣʶʜʝʥʠʷ ʦʪʤʝʯʝʥʘ ʧʫʰʠʮʘ ʚʣʘʛʘʣʠʱ-

ʥʘʷ, ʚʝʨʦʷʪʥʦ ʨʘʩʩʝʣʠʚʰʘʷʩʷ ʩ ʫʮʝʣʝʚʰʠʭ ʫʯʘʩʪ-

ʢʦʚ ʙʦʣʦʪʘ. ʏʝʨʝʟ ʛʦʜ (ʘʚʛʫʩʪ 2011 ʛ.) ʧʦʷʚʠʣʠʩʴ 

ʟʘʨʦʩʣʠ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ, ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ ʠ 

ʢʘʤʳʰʘ ʣʝʩʥʦʛʦ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʜʚʘ ʛʦʜʘ ʦʪʤʝ-

ʯʝʥʦ ʘʢʪʠʚʥʦʝ ʟʘʨʘʩʪʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ: 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʳʣʦ ʟʘʥʷʪʦ ʪʨʘʚʷ-

ʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɼʨʝʚʝʩʥʘʷ ʧʦʨʦʩʣʴ, ʢʦ-

ʪʦʨʘʷ ʤʦʛʣʘ ʧʦʷʚʠʪʴʩʷ ʢʘʢ ʦʪ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢʦʨ-

ʥʝʡ ʥʝʢʦʪʦʨʳʭ ʜʝʨʝʚʴʝʚ, ʪʘʢ ʠ ʦʪ ʟʘʥʝʩʝʥʥʳʭ ʚʝʪ-

ʨʦʤ ʩʝʤʷʥ, ʜʦʩʪʠʛʘʣʘ ʚ ʚʳʩʦʪʫ 2 ʤ (ʦʩʠʥʘ ʠ ʙʝʨʝʟʘ 

ʧʦʚʠʩʣʘʷ) ʠ 1.5 ʤ (ʠʚ)r. ʅʘ ʙʦʣʝʝ ʫʚʣʘʞʥʝʥʥʳʭ 

ʧʦʥʠʞʝʥʥʳʭ ʤʝʩʪʘʭ ʨʝʣʴʝʬʘ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʚʠʜʳ ʤʦʭʦʦʙʨʘʟʥʳʭ ï ʤʘʨʰʘʥʮʠʷ ʤʥʦʛʦʦʙʨʘʟʥʘʷ 

ʠ ʧʣʝʚʨʦʮʠʫʤ ʐʨʝʙʝʨʘ, ʪʨʦʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, 

ʨʦʛʦʟ ʰʠʨʦʢʦʣʠʩʪʥʳʡ, ʢʫʧʳʨʴ ʣʝʩʥʦʡ, ʨʝʧʝʰʦʢ 

ʚʦʣʦʩʠʩʪʳʡ, ʙʫʜʨʘ ʧʣʶʱʝʚʠʜʥʘʷ, ʧʦʜʤʘʨʝʥʥʠʢ 

ʥʘʩʪʦʷʱʠʡ, ʟʦʣʦʪʘʨʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʥʘ ʚʦʟʚʳ-

ʰʝʥʥʳʭ ʩʫʭʠʭ ʤʝʩʪʘʭ ï ʢʠʧʨʝʡ ʚʦʣʦʩʠʩʪʳʡ, ʢʨʘ-

ʧʠʚʘ ʜʚʫʜʦʤʥʘʷ, ʤʘʪʴ-ʠ-ʤʘʯʝʭʘ, ʧʦʣʳʥʴ ʦʙʳʢʥʦ-

ʚʝʥʥʘʷ. ʉʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʬʦʨʤʠʨʦʚʘʚ-

ʰʠʡʩʷ ʢ ʣʝʪʫ 2014 ʛ. ʥʘ ʤʝʩʪʝ ʧʦʞʘʨʠʱʘ, ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 49 ʚʠʜʦʚ ʩʦ-

ʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 44 ʨʦʜʘʤ ʠ 22 

ʩʝʤʝʡʩʪʚʘʤ (ʚʢʣʶʯʘʷ ʨʘʩʪʝʥʠʷ ʙʣʠʟʣʝʞʘʱʠʭ ʣʫ-

ʛʦʚʳʭ ʬʠʪʦʮʝʥʦʟʦʚ). ʇʦ ʚʠʜʦʚʦʤʫ ʙʦʛʘʪʩʪʚʫ ʚʝ-

ʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʩʝʤʝʡʩʪʚʦ ʘʩʪʨʦʚʳʭ ï 

9 ʚʠʜʦʚ, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ï ʟʣʘʢʦʚʳʝ ï 7 ʚʠʜʦʚ, ʩʝ-

ʤʝʡʩʪʚʘ ʦʩʦʢʦʚʳʭ, ʨʦʟʦʚʳʭ, ʠʚʦʚʳʭ ʠ ʷʩʥʦʪʢʦʚʳʭ 

ʚʢʣʶʯʘʶʪ ʧʦ 3ï4 ʚʠʜʘ. ʕʪʠ ʰʝʩʪ ɹʚʝʜʫʱʠʭ ʩʝ-

ʤʝʡʩʪʚ ʩʣʘʛʘʶʪ 59% ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʆʩʪʘʣʴʥʳʝ 16 ʩʝʤʝʡʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʠʤ ʠʣʠ 

ʜʚʫʤʷ ʚʠʜʘʤʠ, ʥʘ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ 41%. ʇʦ ʜʦʤʠ-

ʥʠʨʫʶʱʠʤ ʩʝʤʝʡʩʪʚʘʤ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʪ ʨʘʩʪʝ-

ʥʠʷ ʣʫʛʦʚʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, ʘ ʪʠʧʠʯʥʳʝ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʙʦʣʦʪ, ʪʘʢʠʝ ʢʘʢ ʛʠʧʥʦʚʳʝ ʠ ʩʬʘʛʥʦʚʳʝ ʤʭʠ, 

ʢ 2014 ʛ. ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ. ʊʘʢʞʝ ʥʝ ʙʳʣʘ ʟʘ-

ʬʠʢʩʠʨʦʚʘʥʘ ʠ ʧʫʰʠʮʘ ʚʣʘʛʘʣʠʱʥʘʷ. ʈʘʩʪʠʪʝʣʴ-

ʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ 

ʣʫʛʦʚʦ-ʙʦʣʦʪʥʦʝ ʨʘʟʥʦʪʨʘʚʴʝ, ʛʜʝ ʢ ʙʦʣʦʪʥʳʤ ʚʠ-

ʜʘʤ  ʤʦʞʥʦ  ʦʪʥʝʩʪʠ  ʨʘʩʪʝʥʠʷ  ʚʣʘʞʥʳʭ ʤʝʩʪ ʦʙʠ- 
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ʪʘʥʠʷ ï ʨʦʛʦʟ ʰʠʨʦʢʦʣʠʩʪʥʳʡ, ʪʨʦʩʪʥʠʢ ʦʙʳʢʥʦ-

ʚʝʥʥʳʡ, ʭʚʦʱ ʧʦʣʝʚʦʡ, ʦʩʦʢʠ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ 

ʚʳʛʦʨʝʚʰʝʤ ʫʯʘʩʪʢʝ ʙʦʣʦʪʘ ɻʘʣʠʮʢʠʡ ʤʦʭ ʠʜʝʪ 

ʘʢʪʠʚʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʦ ʠʩʯʝʟʥʦʚʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʚʠ-

ʜʦʚ ʨʘʩʪʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʙʦʣʦʪʥʦʛʦ ʣʘʥʜ-

ʰʘʬʪʘ ï ʧʝʯʝʥʦʯʥʳʝ, ʛʠʧʥʦʚʳʝ ʠ ʩʬʘʛʥʦʚʳʝ ʤʭʠ, 

ʦʩʦʢʦʚʳʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʨʘʟʚʠʪʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʩʛʦʨʝʚ-

ʰʝʤ ʫʯʘʩʪʢʝ ʙʦʣʦʪʘ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ ʦʙʱʝ-

ʠʟʚʝʩʪʥʦʡ ʩʭʝʤʝ. ɺʥʘʯʘʣʝ ʧʨʦʠʟʦʰʝʣ ʟʘʩʝʚ ʠ 

ʧʳʰʥʦʝ ʨʘʟʨʘʩʪʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ-

ʧʠʦʥʝʨʦʚ, ʟʘʪʝʤ ʠʭ ʚʳʪʝʩʥʠʣʠ ʥʝʢʦʪʦʨʳʝ ʩʚʝʪʦ-

ʣʶʙʠʚʳʝ ʣʝʩʥʳʝ ʠ ʣʫʛʦʚʳʝ ʪʨʘʚʳ, ʧʦʷʚʠʣʩʷ ʩʘʤʦ- 

ʩʝʚ (ʚʦʟʤʦʞʥʦ ʢʦʨʥʝʚʘʷ ʧʦʨʦʩʣʴ) ʜʝʨʝʚʴʝʚ. ɿʘ 10ï

15 ʣʝʪ ʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʜʨʝʚʝʩʥʳʡ ʷʨʫʩ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʷ (ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʧʦʯʚʳ, ʦʩʚʝʱʝʥʥʦʩʪʴ, ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ) ʙʫʜʝʪ 

ʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ. ʏʝʨʝʟ 

ʜʝʩʷʪʢʠ ʣʝʪ ʤʦʞʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ ʬʠʪʦʮʝʥʦʟ, 

ʙʣʠʟʢʠʡ ʢ ʠʩʭʦʜʥʦʤʫ. ʅʦ ʤʦʞʝʪ ʠ ʧʨʦʠʟʦʡʪʠ 

ʩʤʝʥʘ ʛʦʩʧʦʜʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʅʘʧʨʠ-

ʤʝʨ, ʚʤʝʩʪʦ ʩʦʩʥʦʚʦʛʦ ʣʝʩʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʜʘʥ-

ʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʙʝʨʝʟʥʷʢ, 

ʠʣʠ ʩʤʝʰʘʥʥʳʡ ʙʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʡ ʣʝʩ, ʠʣʠ ʦʣʴ-

ʰʘʥʠʢ ʩ ʧʨʠʤʝʩʴʶ ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩ-

ʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʛʨʘʥʪ ʈʌʌʀ ˉ 14-05-00555). 
 

ʊʘʙʣʠʮʘ ï ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʘʩʪʝʥʠʡ ʟʦʥʳ ʚʦʟʦʙʥʦʚʣʝʥʠʷ  

ʈʘʩʪʝʥʠʷ 
ɻʦʜʳ ʆʙʠʣʠʝ ʧʦ 

ɼʨʫʜʝ  2011 2012 2013 2014 

ʩʝʤ. Asteraceae (ʘʩʪʨʦʚʳʝ) 

Achillea millefolium L.* ï ʪʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ + + + + Sp. 

Artemisia vulgaris L. ï ʧʦʣʳʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ - + + + -/- 

Cirsium arvense (L.) Scop. ï ʙʦʜʷʢ ʧʦʣʝʚʦʡ - - + + -/- 

Hieracium pilosella L.* ï ʷʩʪʨʝʙʠʥʢʘ ʚʦʣʦʩʠʩʪʘʷ + + + + -/- 

Solidago virgaurea L.* ï ʟʦʣʦʪʘʨʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ + + + + Cop.1Gr. 

Sonchus arvensis L. ï ʦʩʦʪ ʧʦʣʝʚʦʡ - - - + Sp. 

Tanacetum vulgare L.* ï ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ + + + + -/- 

Taraxacum officinale Wigg.* ï ʦʜʫʚʘʥʯʠʢ ʣʝʢʘʨʩʪʚʝʥʥʳʡ + + + + -/- 

Tussilago farfara L.* ï ʤʘʪʴ-ʠ-ʤʘʯʝʭʘ ʦʙʳʢʥʦʚʝʥʥʘʷ + + + + Cop.1 

ʩʝʤ. Balsaminaceae (ʙʘʣʴʟʘʤʠʥʦʚʳʝ) 

Impatiens glandulifera Royle.* ï ʥʝʜʦʪʨʦʛʘ ʞʝʣʝʟʠʩʪʘʷ + + + + Cop.1Gr. 

ʩʝʤ. Betulaceae (ʙʝʨʝʟʦʚʳʝ) 

Alnus glutinosa (L.) Gaertn. ï ʦʣʴʭʘ ʯʝʨʥʘʷ + + + + Cop.1 

Betula pendula Roth. ï ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ + + + + Cop.1 

ʩʝʤ. Brassicaceae (ʢʘʧʫʩʪʥʳʝ) 

Raphanus raphanistrum L.* ï ʨʝʜʴʢʘ ʜʠʢʘʷ + + + + Sp. 

ʩʝʤ. Caryophyllaceae (ʛʚʦʟʜʠʯʥʳʝ) 

Stellaria media (L.) ï ʟʚʝʟʜʯʘʪʢʘ ʩʨʝʜʥʷʷ - - + + Cop.3 

ʩʝʤ. Cyperaceae (ʦʩʦʢʦʚʳʝ) 

Carex acuta L. ï ʦʩʦʢʘ ʦʩʪʨʘʷ - + + + Cop.1 

Carex dioica L. ï ʦʩʦʢʘ ʜʚʫʜʦʤʥʘʷ - + + + -/- 

Scirpus sylvaticus L. ï ʢʘʤʳʰ ʣʝʩʥʦʡ + + + + -/- 

ʩʝʤ. Equisetaceae (ʭʚʦʱʦʚʳʝ) 

Equisetum arvense L.* ï ʭʚʦʱ ʧʦʣʝʚʦʡ + + + + Cop.1Gr. 

ʩʝʤ. Juncaceae (ʩʠʪʥʠʢʦʚʳʝ) 

Juncus acutus L.* ï ʩʠʪʥʠʢ ʦʩʪʨʳʡ + + + + Sp. 

Vicia cracca L. ï ʛʦʨʦʰʝʢ ʤʳʰʠʥʳʡ + + + + Sp. 

ʩʝʤ.Fabaceae (ʙʦʙʦʚʳʝ) 

Trifolium pratense L. ï ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ + + + + Sp. 

ʩʝʤ. Rubiaceae (ʤʘʨʝʥʦʚʳʝ) 

Galium verum L. ï ʧʦʜʤʘʨʝʥʥʠʢ ʥʘʩʪʦʷʱʠʡ - + + + Cop.1Gr. 

Galium odoratum L. ï ʧʦʜʤʘʨʝʥʥʠʢ ʜʫʰʠʩʪʳʡ - + + + -/- 

ʩʝʤ. Lamiaceae (ʷʩʥʦʪʢʦʚʳʝ) 

Galeobdolon luteum Huds. ï ʟʝʣʝʥʯʫʢ ʞʝʣʪʳʡ - + + + Sp. 

Glechoma hederacea L. ï ʙʫʜʨʘ ʧʣʶʱʝʚʠʜʥʘʷ - + + + -/- 

Mentha arvensis L. ï ʤʷʪʘ ʧʦʣʝʚʘʷ - + + + -/- 

ʩʝʤ. Onagraceae (ʢʠʧʨʝʡʥʳʝ) 

Epilobium hirsutum L. ï ʢʠʧʨʝʡ ʚʦʣʦʩʠʩʪʳʡ  + + + + Cop.3 

Chamaenerion angustifolium (L.) Sc. ï ʀʚʘʥ-ʯʘʡ ʫʟʢʦʣʠʩʪʥʳʡ + + + + Cop.1 
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ʈʘʩʪʝʥʠʷ 
ɻʦʜʳ ʆʙʠʣʠʝ ʧʦ 

ɼʨʫʜʝ  2011 2012 2013 2014 

ʩʝʤ. Gramineae (ʟʣʘʢʠ) 

Bromopsis inermis (Leys). Holub. ï ʢʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ - - + + Cop.1 

Calamagrostis canescens (Web.) Roth. ï ʚʝʡʥʠʢ ʩʝʨʦʚʘʪʳʡ  - + + + Cop.2 

Calamagrostis epigeios (L.) Roth. ï ʚʝʡʥʠʢ ʥʘʟʝʤʥʳʡ - + + + Cop.1 

Elytrigia repens (L.) Nevski ï ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ + + + + -/- 

Phragmites australis (Cav.) Trin. ï ʪʨʦʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ + + + + Cop.3 

Festuca pratensis Huds. ï ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ - + + + Cop.1 

Festuca gigantea (L.) Vill . ï ʦʚʩʷʥʠʮʘ ʛʠʛʘʥʪʩʢʘʷ - + + + -/- 

ʩʝʤ. Pinaceae (ʩʦʩʥʦʚʳʝ) 

Pinus sylvestris L. ï ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ + + + + Sol. 

ʩʝʤ. Plantaginaceae (ʧʦʜʦʨʦʞʥʠʢʦʚʳʝ) 

Plantago major L.* ï ʧʦʜʦʨʦʞʥʠʢ ʙʦʣʴʰʦʡ + + + + Sp. 

ʩʝʤ. Polygonaceae (ʛʨʝʯʠʰʥʳʝ) 

Persicaria hydropiper L. ï ʛʦʨʝʮ ʧʝʨʝʯʥʳʡ - + + + Sp. 

ʩʝʤ. Rosaceae (ʨʦʟʦʚʳʝ) 

Agrimonia pilosa Ledeb. ï ʨʝʧʝʰʦʢ ʚʦʣʦʩʠʩʪʳʡ - + + + Sp. 

Potentilla anserine L. ï ʣʘʧʯʘʪʢʘ ʛʫʩʠʥʘʷ - + + + -/- 

Rubus idaeus L. ï ʤʘʣʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ - + + + Cop.1 

Fragaria vesca L.* ï ʟʝʤʣʷʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ + + + + Sp. 

ʩʝʤ. Salicaceae (ʠʚʦʚʳʝ) 

Populus tremula L. ï ʦʩʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ + + + + Sp. 

Salix caprea L. ï ʠʚʘ ʢʦʟʴʷ + + + + Cop.1 

Salix triandra L. ï ʠʚʘ ʪʨʝʭʪʳʯʠʥʢʦʚʘʷ + + + + -/- 

ʩʝʤ. Scrophulariaceae (ʥʦʨʠʯʥʠʢʦʚʳʝ) 

Veronica chamaedrys L. ʚʝʨʦʥʠʢʘ ʜʫʙʨʦʚʢʘ - - + + Sp. 

ʩʝʤ. Typhaceae (ʨʦʛʦʟʦʚʳʝ) 

Typha latifolia L. ï ʨʦʛʦʟ ʰʠʨʦʢʦʣʠʩʪʥʳʡ - + + + Cop.3 

ʩʝʤ. Umbelliferae (ʟʦʥʪʠʯʥʳʝ) 

Anthriscus silvestris L. ï ʢʫʧʳʨʴ ʣʝʩʥʦʡ - + + + Sp. 

ʩʝʤ. Urticaceae (ʢʨʘʧʠʚʥʳʝ) 

Urtica dioica L. ï ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ + + + + Cop.3 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: Soc. (socialis) ï ʦʙʠʣʴʥʦ, ʬʦʥ; Cop.3 (copiosae) ï ʦʯʝʥʴ ʤʥʦʛʦ; Cop.2 ï ʤʥʦʛʦ; Cop.1 ï ʜʦʚʦʣʴ-

ʥʦ ʤʥʦʛʦ; Sp. (sparsae) ï ʤʘʣʦ, ʚʢʨʘʧʣʝʥʠʷ; Sol. (solitaria) ï ʝʜʠʥʠʯʥʦ; Un. (unicum) ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʢʟʝʤʧʣʷʨ; Gr.(gregarius) 

ï ʚʩʪʨʝʯʘʝʪʩʷ ʛʨʫʧʧʘʤʠ (ʩʪʘʚʠʪʩʷ ʨʷʜʦʤ ʩ ʢʘʪʝʛʦʨʠʝʡ ʦʙʠʣʠʷ). 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʚʭʦʜʷʱʠʝ ʚ ʥʝʪʨʦʥʫʪʳʝ ʧʦʞʘʨʦʤ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʥʝʢʦʪʦʨʳʭ ʨʝʜʢʠʭ ʚʠʜʘʭ ʨʘʩʪʝʥʠʡ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʠʪʘʶʱʠʭ ʚ ʙʦʣʦʪʥʳʭ 

ʬʠʪʦʮʝʥʦʟʘʭ. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʩʯʠʪʳʚʘ-

ʝʪʩʷ ʦʢʦʣʦ 1,4 ʪʳʩ. ʙʦʣʦʪ. ʀʭ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʨʝ-

ʚʳʰʘʝʪ 140 ʪʳʩ. ʛʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʦʨʬʷʥʠʢʠ ʧʦ 

ʚʩʝʡ ʦʙʣʘʩʪʠ, ʥʦ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʙʦʣʦʪʥʳʝ ʩʠ-

ʩʪʝʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ, ʚ ʧʨʝʜʝʣʘʭ 

ʟʦʥʳ ʚʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ [12]. ʉʨʝʜʠ ʨʘʩʪʝʥʠʡ 

ʙʦʣʦʪ ʝʩʪʴ ʠ ʚʠʜʳ, ʨʝʜʢʠʝ ʜʣʷ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘ-

ʩʪʠ. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. 

ʄʦʨʦʰʢʘ (Rubus chamaemorus L.). ɺʠʜ ʟʘʥʝʩʝʥ 

ʚʦ ʚʪʦʨʦʝ ʠʟʜʘʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙ-

ʣʘʩʪʠ [8]. ɸʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʮʠʨʢʫʤʧʦʣʷʨ-

ʥʳʡ. ɺ ʈʦʩʩʠʠ ʦʥ ʦʭʚʘʪʳʚʘʝʪ ʪʫʥʜʨʫ, ʣʝʩʦʪʫʥʜʨʫ, 

ʪʘʡʛʫ ʝʚʨʦʧʝʡʩʢʦʡ ʠ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʝʡ. ɺ ʝʚʨʦʧʝʡ-

ʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʤʦʨʦʰʢʘ ʨʘʩʪʝʪ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʚ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ. ɼʣʷ ʩʨʝʜʥʝʡ ʧʦ-

ʣʦʩʳ ʈʦʩʩʠʠ ʚʠʜ ʷʚʣʷʝʪʩʷ ʨʝʜʢʠʤ, ʥʘʭʦʜʷʱʠʤʩʷ 
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ʟʜʝʩʴ ʫ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʩʚʦʝʛʦ ʤʘʩʩʦʚʦʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ [5]. Rubus chamaemorus ʨʘʩʪʝʪ ʥʘ ʚʝʨ-

ʭʦʚʳʭ ʠ ʧʝʨʝʭʦʜʥʳʭ ʙʦʣʦʪʘʭ, ʚ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʨʝʜʢʦʩʪʦʡʥʳʭ ʣʝʩʘʭ. ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʤʦʨʦʰʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʪʦ-

ʯʝʯʥʳʡ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʪʘ-

ʨʳʭ ʩʬʘʛʥʦʚʳʭ ʙʦʣʦʪ, ʢʦʪʦʨʳʝ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʳ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ 

(ɺʝʣʠʞʩʢʠʡ, ɼʝʤʠʜʦʚʩʢʠʡ ʨʘʡʦʥʳ). ʆʜʥʘʢʦ, ʥʝ-

ʙʦʣʴʰʠʝ ʧʦʧʫʣʷʮʠʠ ʤʦʨʦʰʢʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʠ ʚ ʝʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ (ʉʤʦʣʝʥʩʢʠʡ ʠ ʂʘʨʜʳ-

ʤʦʚʩʢʠʡ ʨʘʡʦʥʳ). ɿʜʝʩʴ ʯʠʩʣʝʥʥʦʩʪʴ Rubus 

chamaemorus ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʩʝʚʝʨʦ-ʟʘ-

ʧʘʜʥʳʭ ʨʘʡʦʥʘʭ. ɺ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦ-

ʜʠʪʩʷ ʦʜʥʘ ʠʟ ʢʨʘʡʥʠʭ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʪʦʯʝʢ ʤʘʩʩʦ-

ʚʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ [2]. ʄʦʨʦʰʢʘ ï 

ʨʝʜʢʦʝ ʨʘʩʪʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘ-

ʩʪʠ. ʆʥʦ ʟʘʥʝʩʝʥʦ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʦʙʣʘʩʪʝʡ: ʄʦʩʢʦʚʩʢʦʡ [5] ʠ ʊʚʝʨʩʢʦʡ [7]. ɺ ʛʨʘ-

ʥʠʯʘʱʝʡ ʩʦ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʴʶ ɹʝʣʘʨʫʩʠ ʚʠʜ 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʩʦʙʳʭ ʣʦʢʘʣʠʪʝʪʘʭ ʟʘ ʶʞʥʦʡ ʛʨʘʥʠ-

ʮʝʡ ʘʨʝʘʣʘ. ʄʦʨʦʰʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʟʜʝʩʴ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʚ ɹʝʣʦʨʫʩʩʢʦʤ ʇʦʦʟʝʨʴʝ: ʚ ɺʠʪʝʙʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʥʘ ʩʝʚʝʨʝ ʄʠʥʩʢʦʡ ʠ ɻʨʦʜʥʝʥʩʢʦʡ ʦʙ-

ʣʘʩʪʝʡ. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʚ ɻʨʦʜʥʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʶʞʥʳʤʠ ʚ ɹʝʣʘʨʫʩʠ. ɺʠʜ ʟʘ-

ʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ [6]. 

ɺʦʜʷʥʠʢʘ (ʚʦʨʦʥʠʢʘ) ʯʝʨʥʘʷ, ʰʠʢʰʘ (Empet-

rum nigrum L.). ʈʝʜʢʠʡ ʚʠʜ. ʉʦʭʨʘʥʝʥ ʚʦ ʚʪʦʨʦʤ 

ʠʟʜʘʥʠʠ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ [8]. 

ɺ ʈʦʩʩʠʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʩʝʚʝʨʥʦʡ ʧʦʣʦʚʠʥʝ ʝʚʨʦ-

ʧʝʡʩʢʦʡ ʯʘʩʪʠ ʠ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺ ʧʨʝʜʝʣʘʭ 

ʘʨʝʘʣʘ ʚʩʪʨʝʯʘʝʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠ ʠ ʩ ʥʝʙʦʣʴʰʦʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʡ. Empetrum nigrum ʨʘʩ-

ʪʝʪ ʥʘ ʦʪʢʨʳʪʳʭ ʠʣʠ ʦʙʣʝʩʝʥʥʳʭ ʚʝʨʭʦʚʳʭ ʙʦʣʦ-

ʪʘʭ. ɺ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʙʣʠʟ ʶʞ-

ʥʦʡ ʛʨʘʥʠʮʳ ʘʨʝʘʣʘ. ɺʠʜ ʦʙʥʘʨʫʞʝʥ ʚ ʩʝʚʝʨʦ-ʟʘ-

ʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʠʤʝʥʥʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʉʤʦʣʝʥʩʢʦʝ 

ʇʦʦʟʝʨʴʝè ʚ ɼʝʤʠʜʦʚʩʢʦʤ ʨʘʡʦʥʝ [9] ʠ ʚ ɺʝʣʠʞ-

ʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ Empetrum nigrum ʯʘʩʪʦ ʧʨʦʠʟ-

ʨʘʩʪʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ Rubus chamaemorus [2]. ɺʦʜʷ-

ʥʠʢʘ ʯʝʨʥʘʷ ʟʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʄʦʩʢʦʚ-

ʩʢʦʡ [5], ʂʘʣʫʞʩʢʦʡ [4] ʠ ʊʚʝʨʩʢʦʡ [7] ʦʙʣʘʩʪʝʡ. 

ɺ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʵʪʦʪ ʚʠʜ 

ʚʢʣʶʯʝʥ ʚ ʩʧʠʩʦʢ ʨʘʩʪʝʥʠʡ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʧʨʦ-

ʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʭʨʘʥʝ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʢʘʢ 

ʜʦʚʦʣʴʥʦ ʨʝʜʢʠʡ çʧʦʛʨʘʥʠʯʥʳʡè ʙʦʣʦʪʥʦ-ʣʝʩʥʦʡ 

ʚʠʜ ʩ ʫʷʟʚʠʤʳʤʠ ʵʢʦʪʦʧʘʤʠ, ʪʨʝʙʫʶʱʠʡ ʚʥʠʤʘ-

ʥʠʷ [6]. 

ʂʣʶʢʚʘ ʤʝʣʢʦʧʣʦʜʥʘʷ (Oxycoccus microcarpus 

Turcz. ex Rupr.). ʅʦʚʳʡ ʚʠʜ ʜʣʷ ʚʪʦʨʦʛʦ ʠʟʜʘʥʠʷ 

ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ [8]. ɼʦʩʪʦ-

ʚʝʨʥʳʝ ʩʙʦʨʳ ʩʜʝʣʘʥʳ ʪʦʣʴʢʦ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ 

ʦʙʣʘʩʪʠ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çʉʤʦʣʝʥʩʢʦʝ ʇʦ-

ʦʟʝʨʴʝè ʥʘ ʩʬʘʛʥʦʚʳʭ ʤʘʩʩʠʚʘʭ ʃʦʧʘʪʠʥ ʤʦʭ, ʇʝ-

ʣʳʰʝʚ ʤʦʭ, ʇʘʣʴʮʝʚʩʢʠʡ ʤʦʭ, ɺʝʨʚʠʞʩʢʠʡ ʤʦʭ 

[9]. ɺʝʨʦʷʪʥʦ, ʚʩʪʨʝʯʘʝʪʩʷ ʧʦ ʩʝʚʝʨʫ ʦʙʣʘʩʪʠ. 

ʂʣʶʢʚʘ ʤʝʣʢʦʧʣʦʜʥʘʷ ʟʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ 

ʄʦʩʢʦʚʩʢʦʡ [5], ʊʚʝʨʩʢʦʡ [7], ʂʘʣʫʞʩʢʦʡ [4] ʦʙ-

ʣʘʩʪʝʡ ʠ ɹʝʣʘʨʫʩʠ, ʛʜʝ ʚʠʜ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚʙʣʠʟʠ 

ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʘʨʝʘʣʘ [6].  

ʇʫʭʦʥʦʩ ʘʣʴʧʠʡʩʢʠʡ (Trichophorum alpinum 

(L.) Pres.). ʅʦʚʳʡ ʚʠʜ ʜʣʷ ʚʪʦʨʦʛʦ ʠʟʜʘʥʠʷ ʂʨʘʩ-

ʥʦʡ ʢʥʠʛʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ [8]. Trichophorum 

alpinum ʦʙʠʪʘʝʪ ʥʘ ʩʬʘʛʥʦʚʳʭ ʙʦʣʦʪʘʭ, ʧʦ ʙʝʨʝ-

ʛʘʤ ʟʘʨʘʩʪʘʶʱʠʭ ʚʦʜʦʝʤʦʚ. ɺ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ 

ʈʦʩʩʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʅʝʯʝʨ-

ʥʦʟʝʤʥʦʡ ʟʦʥʳ, ʥʦ ʚʩʶʜʫ ʨʝʜʢʦ [3]. ɺ ɼʝʤʠʜʦʚ-

ʩʢʦʤ ʨʘʡʦʥʝ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʩʘ-

ʤʘʷ ʶʞʥʘʷ ʚ ʈʦʩʩʠʠ ʧʦʧʫʣʷʮʠʷ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ, 

ʦʪʦʨʚʘʥʥʘʷ ʦʪ ʦʩʥʦʚʥʦʛʦ ʘʨʝʘʣʘ [1]. ɺʠʜ ʟʘʥʝʩʝʥ ʚ 

ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʄʦʩʢʦʚʩʢʦʡ [5], ʊʚʝʨʩʢʦʡ [7] ʦʙ-

ʣʘʩʪʝʡ ʠ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, 

ʛʜʝ ʧʫʭʦʥʦʩ ʘʣʴʧʠʡʩʢʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʞʥʦʡ ʛʨʘ-

ʥʠʮʝ ʘʨʝʘʣʘ, ʧʨʦʭʦʜʷʱʝʡ ʧʦ ʣʠʥʠʠ ʆʩʪʨʦʚʝʮ ï 

ʄʦʣʦʜʝʯʥʦ ï ʦʟ. ʇʘʣʠʢ ï ɺʠʪʝʙʩʢ, ʢ ʶʛʫ ʦʪ ʢʦʪʦ-

ʨʦʡ ʦʪʤʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ [6]. 

ʆʩʦʢʘ ʤʝʪʝʣʴʯʘʪʘʷ (Carex paniculata L.). ʅʦ-

ʚʳʡ ʚʠʜ ʜʣʷ ʚʪʦʨʦʛʦ ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʉʤʦ-

ʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ [8]. ʈʝʜʢʠʡ ʚʠʜ, ʩʧʦʨʘʜʠʯʝʩʢʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʫ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʘʨʝʘʣʘ, 

ʨʘʩʪʫʱʠʡ ʥʘ ʢʣʶʯʝʚʳʭ ʙʦʣʦʪʘʭ ʩʦ ʩʚʦʝʦʙʨʘʟʥʦʡ 

ʠ ʫʷʟʚʠʤʦʡ ʬʣʦʨʦʡ. ɺ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ Carex 

paniculata ʦʙʥʘʨʫʞʝʥʘ ʚ ɼʫʭʦʚʱʠʥʩʢʦʤ ʠ ʉʤʦ-

ʣʝʥʩʢʦʤ ʨʘʡʦʥʘʭ. ʆʩʦʢʘ ʤʝʪʝʣʴʯʘʪʘʷ ʟʘʥʝʩʝʥʘ ʚ 

ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ [7] ʠ ʂʘʣʫʞʩʢʦʡ [4] ʦʙ-

ʣʘʩʪʝʡ.  

ʅʦʨʠʯʥʠʢ ʢʨʳʣʘʪʳʡ ʠʣʠ ʪʝʥʝʚʦʡ (Scrophularia 

umbrosa Dum.). ʉʦʭʨʘʥʝʥ ʜʣʷ ʚʪʦʨʦʛʦ ʠʟʜʘʥʠʷ 

ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ [8]. ʈʝʜʢʠʡ 

ʚʠʜ. ɺ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʘ ʚʩʪʨʝʯʘʝʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠ 

ʠ ʩ ʥʝʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʡ. ɺ ʉʤʦ-

ʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʣʠʟ ʩʝʚʝʨʥʦʡ ʛʨʘ-

ʥʠʮʳ ʘʨʝʘʣʘ. ʎʝʥʦʧʦʧʫʣʷʮʠʠ ʥʦʨʠʯʥʠʢʘ ʢʨʳʣʘ-

ʪʦʛʦ ʦʙʥʘʨʫʞʝʥʳ ʚ ʉʤʦʣʝʥʩʢʦʤ [11], ʇʦʯʠʥʢʦʚ-

ʩʢʦʤ ʠ ʄʦʥʘʩʪʳʨʱʠʥʩʢʦʤ [10] ʨʘʡʦʥʘʭ ʥʘ ʧʨʦʪʦʯ-

ʥʳʭ ʙʦʣʦʪʘʭ. ʕʪʦʪ ʚʠʜ ʟʘʥʝʩʝʥ ʪʘʢʞʝ ʚ ʂʨʘʩʥʳʝ 

ʢʥʠʛʠ ʄʦʩʢʦʚʩʢʦʡ [5] ʠ ʂʘʣʫʞʩʢʦʡ [4] ʦʙʣʘʩʪʝʡ.  

ʀʚʘ ʯʝʨʥʠʯʥʘʷ (Salix myrtilloides L.). ʅʦʚʳʡ 

ʚʠʜ ʜʣʷ ʚʪʦʨʦʛʦ ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʉʤʦʣʝʥ-

ʩʢʦʡ ʦʙʣʘʩʪʠ [8]. Salix myrtilloides ʦʙʠʪʘʝʪ ʥʘ ʦʩʦ-

ʢʦʚʦ-ʩʬʘʛʥʦʚʳʭ ʙʦʣʦʪʘʭ (ʥʘ ʦʢʨʘʠʥʘʭ ʩʬʘʛʥʦʚʳʭ 

ʤʘʩʩʠʚʦʚ) ʠ ʚ ʩʚʷʟʠ ʩ ʠʭ ʫʷʟʚʠʤʦʩʪʴʶ, ʚʠʜ ʜʦʩʪʘ-

ʪʦʯʥʦ ʨʝʜʦʢ ʠ ʧʨʠʫʨʦʯʝʥ ʚ ʦʩʥʦʚʥʦʤ ʢ ʩʝʚʝʨʫ ʦʙ-

ʣʘʩʪʠ. ʆʙʥʘʨʫʞʝʥ ʚ ɼʝʤʠʜʦʚʩʢʦʤ, ɼʫʭʦʚʱʠʥ-

ʩʢʦʤ ʠ ʉʤʦʣʝʥʩʢʦʤ ʨʘʡʦʥʘʭ [9]. Salix myrtilloides 

ʟʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʄʦʩʢʦʚʩʢʦʡ [5], ʊʚʝʨ-

ʩʢʦʡ [7], ʂʘʣʫʞʩʢʦʡ [4] ʦʙʣʘʩʪʝʡ ʠ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ [6]. 

ɹʝʨʝʟʘ ʧʨʠʟʝʤʠʩʪʘʷ, ʥʠʟʢʘʷ (Betula humilis 

Schrank). ʅʦʚʳʡ ʚʠʜ ʜʣʷ ʚʪʦʨʦʛʦ ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ 

ʢʥʠʛʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ [8]. Betula humilis ʨʘʩ-

ʪʝʪ ʥʘ ʧʝʨʝʭʦʜʥʳʭ  ʫʯʘʩʪʢʘʭ  ʩʨʝʜʠ ʩʬʘʛʥʦʚʳʭ ʤʘʩ- 
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ʩʠʚʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʠʜ ʦʙ-

ʥʘʨʫʞʝʥ ʚ ɼʫʭʦʚʱʠʥʩʢʦʤ, ɺʷʟʝʤʩʢʦʤ ʠ ʉʤʦʣʝʥ-

ʩʢʦʤ ʨʘʡʦʥʘʭ [10]. ɹʝʨʝʟʘ ʧʨʠʟʝʤʠʩʪʘʷ ʟʘʥʝʩʝʥʘ ʚ 

ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʄʦʩʢʦʚʩʢʦʡ [5], ʊʚʝʨʩʢʦʡ [7], ʂʘ-

ʣʫʞʩʢʦʡ [4] ʦʙʣʘʩʪʝʡ ʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ [6]. 

ʏʠʥʘ ʙʦʣʦʪʥʘʷ (Lathyrus palustris L.). ʅʦʚʳʡ 

ʚʠʜ ʜʣʷ ʚʪʦʨʦʛʦ ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʉʤʦʣʝʥ-

ʩʢʦʡ ʦʙʣʘʩʪʠ [8]. ɺʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ ʠ ʩ ʥʝʙʦʣʴ-

ʰʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʡ ʥʘ ʦʩʦʢʦʚʦ-ʪʨʦʩʪ-

ʥʠʢʦʚʳʭ ʙʦʣʦʪʘʭ. Lathyrus palustris ʙʳʣʘ ʦʙʥʘʨʫ-

ʞʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ɼʝʤʠ-

ʜʦʚʩʢʦʤ [9] ʠ ɽʨʰʠʯʩʢʦʤ [11] ʨʘʡʦʥʘʭ. ʏʠʥʘ ʙʦ-

ʣʦʪʥʘʷ ʪʘʢʞʝ ʟʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʘʣʫʞ-

ʩʢʦʡ ʦʙʣʘʩʪʠ [4].  

ʈʦʩʷʥʢʘ ʘʥʛʣʠʡʩʢʘʷ (Drosera anglica Huds.). 

ɺʠʜ ʩ ʩʦʢʨʘʱʘʶʱʝʡʩʷ ʯʠʩʣʝʥʥʦʩʪʴʶ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʯʘʩʪʠʯʥʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʩʦʭʨʘʥʝʥ ʜʣʷ ʚʪʦ-

ʨʦʛʦ ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

[8]. ɺ ʈʦʩʩʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʶʞʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ, ʚ 

ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ; ʚʝʟʜʝ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʨʝʜʢʠʡ ʚʠʜ. ɺ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʦʩʩʠʠ 

Drosera anglica ʠʟʚʝʩʪʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙ-

ʣʘʩʪʷʭ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ [3]. ɺ ʉʤʦʣʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʨʦʩʷʥʢʘ ʘʥʛʣʠʡʩʢʘʷ ʦʙʥʘʨʫʞʝʥʘ ʥʘ ʩʧʣʘ-

ʚʠʥʘʭ ʧʦ ʩʬʘʛʥʦʚʳʤ ʙʦʣʦʪʘʤ ʚ ɼʝʤʠʜʦʚʩʢʦʤ ʠ 

ʈʫʜʥʷʥʩʢʦʤ ʨʘʡʦʥʘʭ. ɺʠʜ ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʳʝ 

ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ [7], ʄʦʩʢʦʚʩʢʦʡ [5] ʠ ʂʘʣʫʞʩʢʦʡ 

[4]  ʦʙʣʘʩʪʝʡ.  ɺ  ʂʨʘʩʥʦʡ  ʢʥʠʛʝ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘ- 

ʨʫʩʴ Drosera anglica ʚʢʣʶʯʝʥʘ ʚ ʩʧʠʩʦʢ ʨʘʩʪʝʥʠʡ, 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʘʭ ʦʭʨʘʥʳ 

ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʢʘʢ ʨʝʜʢʠʡ ʙʦʣʦʪʥʳʡ ʩ ʫʷʟ-

ʚʠʤʳʤʠ ʵʢʦʪʦʧʘʤʠ ʚʠʜ, ʪʨʝʙʫʶʱʠʡ ʚʥʠʤʘʥʠʷ [6]. 

ʅʘ ʙʦʣʦʪʘʭ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʨʘʩʪʘʶʪ 

ʚʠʜʳ ʠʟ ʩʝʤʝʡʩʪʚʘ ʆʨʭʠʜʥʳʭ, ʷʚʣʷʶʱʠʤʠʩʷ ʨʝʜ-

ʢʠʤʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʠ ʜʣʷ 

ʤʥʦʛʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ [6]: ʛʘʤʤʘʨʙʠʷ ʙʦʣʦʪʥʘʷ (Hammarbia 

paludosa (L.) O. Kuntze), ʣʘʜʴʷʥ ʪʨʝʭʥʘʜʨʝʟʥʳʡ 

(Corallorhiza trifida Chatel.), ʣʦʩʥʷʢ ʃʝʟʝʣʷ 

(Liparis loeselii (L.) Rich.). 

ʉʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʦʛʠʭ ʨʝʜʢʠʭ ʚʠ-

ʜʦʚ ʨʘʩʪʝʥʠʡ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝ-

ʥʝʥʠʷ ʫʩʣʦʚʠʡ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʯʘʩʪʠʯʥʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʧʦʵʪʦʤʫ ʩʦʭʨʘʥʝʥʠʝ 

ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʙʦʣʦʪ-

ʥʳʤ ʙʠʦʛʝʦʮʝʥʦʟʘʤ, ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ 

ʩʘʤʠʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʄʥʦʛʠʝ ʙʦʣʦʪʘ 

ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʥʘʟʚʘʥʥʳʝ ʚ ʩʪʘʪʴʝ ʚʠʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʮʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʪʨʝʙʫʶʱʠʝ ʩʝʨʴʝʟ-

ʥʳʭ ʦʭʨʘʥʥʳʭ ʤʝʨ. ɺ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʠʙʦ-

ʣʝʝ ʢʨʫʧʥʳʝ ʙʦʣʦʪʥʳʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʝ, ʠʤʝʥʥʦ ʟʜʝʩʴ ʩʦʟʜʘʥ ʥʘʮʠʦʥʘʣʴ-

ʥʳʡ ʧʘʨʢ çʉʤʦʣʝʥʩʢʦʝ ʇʦʦʟʝʨʴʝè, ʪʝʨʨʠʪʦʨʠʷ ʢʦ-

ʪʦʨʦʛʦ ʚʢʣʶʯʘʝʪ ʮʝʣʳʡ ʨʷʜ ʢʨʫʧʥʳʭ ʙʦʣʦʪʥʳʭ 

ʤʘʩʩʠʚʦʚ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʭʨʘʥʝʥʠʶ ʧʦʧʫʣʷʮʠʡ ʤʥʦʛʠʭ ʨʝʜʢʠʭ ʚʠʜʦʚ. 
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ʉʆʉʊʆʗʅʀɽ ʇʆʇʋʃʗʎʀʁ  

ʄʆʈʆʐʂʀ ʇʈʀɿɽʄʀʉʊʆʁ (RUBUS CHAMAEMORUS L .)  

ʅɸ ʊɽʈʈʀʊʆʈʀʀ ɻʆʈʆɼʆʂʉʂʆɻʆ ʈɸʁʆʅɸ ɺʀʊɽɹʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʂ.ʕ. ɺʦʛʫʣʢʠʥ, ʅ.ɺ. ɺʦʛʫʣʢʠʥʘ, ʃ.ʅ. ʐʘʥʜʨʠʢʦʚʘ 
 

ʋʆ çɺʠʪʝʙʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇ.ʄ. ʄʘʰʝʨʦʚʘè; 

ɺʠʪʝʙʩʢ, ɹʝʣʘʨʫʩʴ, k.vogulkin@yandex.ru 

 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʤʦʨʦʰʢʠ ʧʨʠʟʝʤʠʩʪʦʡ (Rubus chamaemorus L.) ʥʘ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ 

ɹʝʣʘʨʫʩʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʥʪʦʛʝʥʝʟ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ. 

 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ɻʦʨʦ-

ʜʦʢʩʢʠʡ ʨʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʚʝʨʥʦʡ ʘʛʨʦʢʣʠʤʘ-

ʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʟʠʤʥʠʭ ʫʩʣʦʚʠʡ. ʉʥʝʛ 

ʦʙʳʯʥʦ ʩʭʦʜʠʪ ʩ ʢʦʥʮʘ ʤʘʨʪʘ, ʩʨʝʜʥʠʡ ʠʟ ʘʙʩʦ-

ʣʶʪʥʳʭ ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚ ʵʪʦʤ ʨʘʡ-

ʦʥʝ ɹʝʣʘʨʫʩʠ ʩʦʩʪʘʚʣʷʝʪ ʤʠʥʫʩ 30ï35ʦʉ. ʇʦ ʭʘ-

ʨʘʢʪʝʨʫ ʫʚʣʘʞʥʝʥʠʷ ʨʘʡʦʥ ʷʚʣʷʝʪʩʷ ʫʤʝʨʝʥʥʦ 

ʚʣʘʞʥʳʤ ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ 

550ï650 ʤʤ, ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʜʝʨʞʠʪʩʷ ʟʜʝʩʴ 100ï

120 ʩʫʪʦʢ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʨʝʩʧʫʙʣʠʢʝ 70ï80 ʩʫʪʦʢ. 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʪ ʚ ʟʦʥʫ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ, ʦʜʥʘʢʦ ʩʚʦʝʦʙ-

ʨʘʟʠʝ ʚʦʜʥʦʛʦ ʨʝʛʠʦʥʘ ʩ ʥʝʛʣʫʙʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʦʙʠʣʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʦʙʫʩʣʦʚʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʦ-

ʜʦʢʩʢʦʛʦ ʨʘʡʦʥʘ ʪʦʨʬʷʥʦ-ʙʦʣʦʪʠʩʪʳʭ ʧʦʯʚ ʥʘ ʙʦ-

ʣʦʪʘʭ ʩ ʚʝʨʭʦʚʳʤ ʪʠʧʦʤ ʧʠʪʘʥʠʷ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʣʦʢʘʣʴʥʳʝ 

ʧʦʧʫʣʷʮʠʠ ʤʦʨʦʰʢʠ ʧʨʠʟʝʤʠʩʪʦʡ ʥʘ ʙʦʣʦʪʝ ɻʦ-

ʨʦʜʦʢʩʢʦʛʦ ʨʘʡʦʥʘ ʙʣʠʟ ʦʟ. ɿʘʚʝʩʥʦ (ʨʠʩʫʥʦʢ). 

ʋʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʟʜʝʩʴ ʤʝʥʷʝʪʩʷ ʦʪ 10 ʜʦ 20 

ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ʇʦʧʫʣʷʮʠʷ ʤʦʨʦʰʢʠ 

ʜʝʨʞʠʪʩʷ ʥʝ ʙʣʠʞʝ 150 ʤ ʜʦ ʦʟʝʨʘ ʠ 350 ʤʝʪʨʦʚ ʦʪ 

ʢʨʘʷ ʙʦʣʦʪʘ.  

ʅʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʤʦʨʦʰʢʘ ʧʨʠʟʝʤʠʩʪʘʷ ʟʘʥʠ-

ʤʘʝʪ 2,5 ʛʘ ʩ ʧʣʦʪʥʦʩʪʴʶ 16 ʰʪʫʢ/ʤ2. ʃʠʩʪʴʷ ʤʦʱ-

ʥʳʝ ʜʦ 48 ʰʪ/ʤ2, ʰʠʨʠʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 10 

ʩʤ, ʜʣʠʥʘ ʯʝʨʝʰʢʘ 6ï8 ʩʤ, ʧʨʠʨʦʩʪ ʧʦʙʝʛʘ ʟʘ ʧʝ-

ʨʠʦʜ ʚʝʛʝʪʘʮʠʠ 9ï18 ʩʤ. 
 

 
ʈʠʩʫʥʦʢ ï ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʧʦʧʫʣʷʮʠʠ  

ʤʦʨʦʰʢʠ ʧʨʠʟʝʤʠʩʪʦʡ 

 

ʇʦʷʚʣʝʥʠʝ ʤʦʣʦʜʳʭ ʧʦʙʝʛʦʚ ʫ ʤʦʨʦʰʢʠ ʥʘʯʠ-

ʥʘʝʪʩʷ ʩ ʢʦʥʮʘ ʘʧʨʝʣʷ, ʛʜʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʮʚʝʪʝ-

ʥʠʝʤ ʠʜʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʩʪʴʝʚ. ɺ ʧʝʨʠʦʜ ʮʚʝ-

ʪʝʥʠʷ ʣʠʩʪʴʷ ʷʨʢʦ-ʟʝʣʝʥʳʝ, ʘ ʢ ʤʦʤʝʥʪʫ ʩʦʟʨʝʚʘ-

ʥʠʷ ʷʛʦʜ ʣʠʩʪʴʷ ʩʪʘʥʦʚʷʪʩʷ ʪʝʤʥʦ-ʟʝʣʝʥʳʝ, ʘ ʢ 

ʢʦʥʮʫ ʠʶʣʷ ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʥʠʭ ʙʫʨʳʝ ʧʷʪʥʘ, ʧʦ-

ʙʝʛʠ ʧʨʝʢʨʘʱʘʶʪ ʨʘʩʪʠ, ʘ ʣʠʩʪʴʷ ʧʨʦʜʦʣʞʘʶʪ 

ʢʨʘʩʥʝʪʴ ʠ ʢ ʢʦʥʮʫ ʘʚʛʫʩʪʘ ʦʧʘʜʘʶʪ. ʉʦʜʝʨʞʘʥʠʝ 

ʧʠʛʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʧʨʠ ʵʪʦʤ ʪʦʞʝ ʤʝʥʷʝʪʩʷ; ʧʦ-

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦ ʘʥʪʦʮʠʘʥʦʚ (2,9ï5,6%). 

ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʮʚʝʪʢʠ ʩ 4 ʠ 5 ʣʝʧʝʩʪʢʘʤʠ, ʫ ʥʝʢʦʪʦʨʳʭ ʚ ʦʜʥʦʤ 

ʮʚʝʪʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ ʠ ʪʳʯʠʥʦʢ, ʠ ʧʝʩʪʠ-

ʢʦʚ, ʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʦʜʦʚ ʦʪʤʝʯʘʝʪʩʷ ʝʱʝ ʜʦ 

ʨʘʩʧʫʩʢʘʥʠʷ ʮʚʝʪʢʦʚ ʠ ʜʦ ʧʦʩʝʱʝʥʠʷ ʠʭ ʥʘʩʝʢʦ-

ʤʳʤʠ ʦʧʳʣʠʪʝʣʷʤʠ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʛʦʚʦʨʠʪ ʦ 

ʥʘʣʠʯʠʠ ʩʘʤʦʦʧʳʣʝʥʠʷ ʫ ʤʦʨʦʰʢʠ ʧʨʠʟʝʤʠʩʪʦʡ 

ʥʘ ʶʞʥʦʡ ʛʨʘʥʠʮʝ ʩʚʦʝʛʦ ʘʨʝʘʣʘ.  

ʅʘʯʠʥʘʷ ʩ ʬʘʟʳ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ, ʥʘʙʣʶʜʘ-

ʣʘʩʴ ʟʘʤʝʪʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʬʠʪʦʤʘʩʩʳ, ʚ ʢʦʪʦ-

ʨʦʡ ʜʦʣʷ ʣʠʩʪʴʝʚ ʩʦʩʪʘʚʣʷʣʘ 33,8%, ʢʦʨʥʝʚʠʱ 

37,7ï42,3%, ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ 23,8ï28,2%. 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʤʦʨʦʰʢʠ ʧʨʠʟʝʤʠʩʪʦʡ 

ʧʨʦʜʦʣʞʘʝʪʩʷ 156ï170 ʜʥʝʡ. 

ʅʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʷʛʦʜʳ ʧʦʨʦʡ ʠ ʥʝ ʟʘʚʷ-

ʟʳʚʘʶʪʩʷ, ʭʦʪʷ ʮʚʝʪʢʠ ʧʦʷʚʣʷʶʪʩʷ ʨʘʥʴʰʝ, ʯʝʤ ʥʘ 

ʦʙʣʝʩʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʷʛʦʜ 2ï4 

ʰʪ/ʤ2 ʩʦ ʩʨʝʜʥʝʡ ʤʘʩʩʦʡ 0,4ï0,6 ʛ.  

ʅʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʤʦʛʫʪ ʩʦ-

ʧʨʦʚʦʞʜʘʪʴʩʷ ʪʘʢʞʝ ʠ ʥʝʜʦʩʪʘʪʢʦʤ ʩʚʝʪʘ ʠʟ-ʟʘ 

ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʜʨʝʚʦʩʪʦʷ. 

ɺ ʥʘʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʤʦʨʦʰʢʝ ʩʦʧʫʪʩʪʚʫʶʪ 

ʪʨʦʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Phragmites australis), 

ʦʩʦʢʘ ʚʦʣʦʩʠʩʪʦʧʣʦʜʥʘʷ (Carex lasiocarpa), ʨʘʟ-

ʣʠʯʥʳʝ ʚʠʜʳ ʤʭʦʚ, ʘ ʜʨʝʚʦʩʪʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʩ-

ʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris).  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʦʜʦʢʩʢʦʛʦ ʨʘʡʦʥʘ ʤʦʨʦʰʢʘ 

ʧʨʠʟʝʤʠʩʪʘʷ ʫʩʧʝʚʘʝʪ ʧʨʦʡʪʠ ʚʝʩʴ ʞʠʟʥʝʥʥʳʡ 

ʮʠʢʣ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. ʅʦ ʩʦʚʨʝʤʝʥʥʳʝ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʝ ʠ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ ʨʘʩʪʝʥʠʡ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʥʘʣʦʞʠʣʠ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʚʝ-

ʛʝʪʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ ʤʦʨʦʰʢʠ.  

  

ƶ 
ʉ 

ʆʟʝʨʦ  

ɿʘʚʝʩʥʦ 

ʩʫʰʘ 

ʚʝʨʭʦʚʦʝ 
ʙʦʣʦʪʦ 

ʧʦʧʫʣʷʮʠʷ  
ʤʦʨʦʰʢʠ  
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ʆ ɺʆɿʄʆɾʅʆʄ ʋʏɸʉʊʀʀ ʈʆʉʗʅʂʀ ɸʅɻʃʀʁʉʂʆʁ (DROSERA ANGLICA HYDS.) 

ɺ ʄʀʅɽʈɸʃʔʅʆʄ ʇʀʊɸʅʀʀ ʉʌɸɻʅʆɺʓʍ ʉʆʆɹʑɽʉʊɺ ʅɸ ʆɹʅɸɾɽʅʅʓʍ 

ʉʂɸʃɸʍ ʀ ʋʊʆʏʅɽʅʀʀ ɽɽ ʌʀʊʆʎɽʅʆʊʀʇɸ 
 

ʄ.ʗ. ɺʦʡʪʝʭʦʚ  
 

ʊʘʣʜʦʤʩʢʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ,  

ʊʘʣʜʦʤ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ, Mihail-Voytehov@yandex. ru  

 

ʅʘʩʢʘʣʴʥʳʝ ʩʬʘʛʥʦʚʳʝ ʙʦʣʦʪʮʘ ʩʨʝʜʠ ʃʘʜʦʞʩʢʠʭ ʰʭʝʨ, ʥʘ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʝʪʩʷ ʨʦʩʷʥʢʘ ʘʥʛʣʠʡʩʢʘʷ (Drosera 

anglica Huds.), ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʦʧʠʩʘʥʥʳʤʠ ʨʘʥʝʝ ɸ.ɸ. ʅʠʮʝʥʢʦ ʧʦʜʦʙʥʳʤʠ ʙʦʣʦʪʘʤʠ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʇʨʠ-

ʣʘʜʦʞʴʝ, ʛʜʝ ʨʦʩʷʥʢʘ ʘʥʛʣʠʡʩʢʘʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ çʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʢʦʨʤʢʝè ʥʘʩʝʢʦʤʦʷʜʥʳʤ 

ʨʘʩʪʝʥʠʝʤ ʩʬʘʛʥʦʚʳʭ ʩʦʦʙʱʝʩʪʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʠʭ ʧʝʨʝʭʦʜʫ ʚ ʩʪʘʜʠʶ ʟʦʣʴʥʦʛʦ ʛʦʣʦʜʘʥʠʷ. ʆʙʩʫʞʜʘʝʪʩʷ 

ʛʠʧʦʪʝʟʘ ʦ ʤʫʪʫʘʣʠʟʤʝ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ ʠ ʨʦʩʷʥʢʠ ʘʥʛʣʠʡʩʢʦʡ ʚ ʥʘʠʙʦʣʝʝ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʳʭ 

ʜʘʥʥʳʡ ʚʠʜ ʨʦʩʷʥʢʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʠʶ ʮʝʥʦʬʦʙʘ ʠ ʫʣʴʪʨʘʧʘʪʠʝʥʪʘ. 

 

A.A. ʅʠʮʝʥʢʦ, ʦʧʠʩʳʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʙʥʘ-

ʞʝʥʥʳʭ ʩʢʘʣ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʘʨʝʣʴ-

ʩʢʦʛʦ ʧʝʨʝʰʝʡʢʘ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʇʨʠʣʘʜʦʞʴʝ, 

ʦʪʤʝʯʘʣ ʥʘʣʠʯʠʝ ʤʝʣʢʠʭ ʦʯʘʛʦʚ ʟʘʙʦʣʘʯʠʚʘʥʠʷ, ʚ 

ʢʦʪʦʨʳʭ çʩʬʘʛʥʦʚʳʝ ʢʦʚʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦ ʩʫ-

ʱʝʩʪʚʫ ʤʠʥʠʘʪʶʨʥʳʝ ʚʳʧʫʢʣʳʝ ʚʝʨʭʦʚʳʝ ʙʦ-

ʣʦʪʮʘ, ʣʝʧʷʱʠʝʩʷ ʧʦ ʩʢʘʣʘʤ. ʅʦ ʪʘʢ ʢʘʢ ʠʭ ʪʦʨʬʷ-

ʥʘʷ ʟʘʣʝʞʴ ʩʦʩʪʦʠʪ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ 

ʦʩʪʘʪʢʦʚ ʚʩʝ ʪʦʛʦ ʞʝ Sphagnum acutifolium, ʘ 

ʫʚʣʘʞʥʷʶʪʩʷ ʦʥʠ ʪʦʣʴʢʦ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜ-

ʢʘʤʠ, ʪʦ ʵʪʠ ʙʦʣʦʪʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʯʝʥʴ ʙʳʩʪʨʦ 

ʚʩʪʫʧʘʶʪ ʚ ʩʪʘʜʠʶ ʟʦʣʴʥʦʛʦ ʛʦʣʦʜʘʥʠʷ, ʠ ʚʳʩʰʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʥʠʭ ʧʦʯʪʠ ʥʝ ʧʦʷʚʣʷʝʪʩʷ. ʅʘ 

ʩʬʘʛʥʦʚʳʭ ʧʦʜʫʰʢʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʙʨʫʩʥʠʢʘ, ʛʦʣʫ-

ʙʠʢʘ ʠ ʙʘʛʫʣʴʥʠʢ, ʘ ʪʘʢʞʝ ʠʥʦʛʜʘ Deschampsia 

flexuosa, ʥʦ ʪʦʣʴʢʦ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʣʦʡ ʩʬʘʛʥʫʤʘ 

ʝʱʝ ʪʦʥʦʢ ʠ ʠʭ ʢʦʨʥʠ ʤʦʛʫʪ ʧʨʦʥʠʟʳʚʘʪʴ ʦʯʝʩ ʠ 

ʤʦʭʦʚʫʶ ʜʝʨʥʠʥʫ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʧʦʜʩʪʠʣʘ-

ʶʱʝʤ ʧʝʨʝʛʥʦʡʥʦʤ ʩʣʦʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʬʘʛʥʦ-

ʚʳʭ ʢʦʚʨʦʚ ʧʦʯʪʠ ʚʦʚʩʝ ʣʠʰʝʥʦ ʚʳʩʰʝʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʝʜʠʥʠʯʥʦ ʨʘʩʩʝʷʥʥʳʭ 

ʢʫʩʪʦʚ ʛʦʣʫʙʠʢʠ ʠ ʙʘʛʫʣʴʥʠʢʘ. ɼʦʩʪʠʛʥʫʚ ʤʦʱʥʦ-

ʩʪʠ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ, ʚʳʧʫʢʣʘʷ 

ʩʬʘʛʥʦʚʘʷ ʧʦʜʫʰʢʘ ʥʘʯʠʥʘʝʪ ʧʦʥʝʤʥʦʛʫ ʨʘʟʨʫ-

ʰʘʪʴʩʷ; ʝʝ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ 

ʩʣʠʰʢʦʤ ʧʝʨʝʩʳʭʘʝʪ, ʠ ʥʘʯʠʥʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʷʛʝʣʝʡ ï Cladonia rangiferina, Cl. alpestris, Cl. sil-

vatica ʠ Cetraria islandica. ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʵʪʠ ʩʬʘʛʥʦʚʳʝ ʧʦʜʫʰʢʠ ʦʪʤʠʨʘʶʪ ʠ ʨʘʟ-

ʨʫʰʘʶʪʩʷ ʩʦʚʩʝʤ, ʘ ʧʦʪʦʤ ʩʥʦʚʘ ʚʦʟʥʠʢʘʶʪ ʥʘ ʤʝ-

ʩʪʝ ʪʝʭ ʞʝ ʧʦʥʠʞʝʥʠʡ ʠ ʚʳʙʦʠʥ. ɺʩʝ ʦʥʠ ʥʝ ʤʦʛʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʙʦʣʴʰʠʤ ʚʦʟʨʘʩʪʦʤ, ʠʥʘʯʝ ʠ ʤʦʱʥʦʩʪʴ 

ʪʦʨʬʷʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʘ ʙʳ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 

ʠ ʩʬʘʛʥʦʚʳʝ ʢʦʚʨʳ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʜʘʚʥʦ ʩʦ-

ʤʢʥʫʣʠʩʴ ʙʳ, ʦʜʝʚ ʩʢʘʣʳ ʩʧʣʦʰʥʳʤ ʢʦʚʨʦʤè (ʅʠ-

ʮʝʥʢʦ, 1951, ʩ. 108ï109) [5]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ɸ.ɸ. ʅʠʮʝʥʢʦ, ʦʯʝʚʠʜʥʦ, ʠʩ-

ʭʦʜʠʣ ʠʟ ʧʦʩʪʫʣʘʪʘ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʜʣʷ ʩʬʘʛ-

ʥʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʦʙʝʩʧʝ-

ʯʠʚʘʝʤʦʛʦ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ. ʇʦʟʞʝ ʵʪʦʪ 

ʧʦʩʪʫʣʘʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʙʳʣ ʩʬʦʨʤʫʣʠʨʦʚʘʥ, 

ʥʘʧʨʠʤʝʨ,  ɺ.ʂ.  ɹʘʭʥʦʚʳʤ,   ʢʦʪʦʨʳʡ  ʩʯʠʪʘʣ  ʥʝʩʦ- 

ʩʪʦʷʪʝʣʴʥʦʡ ʢʦʥʮʝʧʮʠʶ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ çʩʬʘʛ-

ʥʦʚʳʝ ʤʭʠ ʠ ʜʨʫʛʠʝ ʨʘʩʪʝʥʠʷ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʩʚʦʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʣʝʤʝʥʪʘʭ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʘʵʨʘʣʴ-

ʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʙʦʣʦʪʘè, ʠ ʯʪʦ çʚ 

ʧʝʨʠʦʜ, ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʡ ʪʝʭʥʦʛʝʥʥʦʤʫ ʟʘʛʨʷʟ-

ʥʝʥʠʶ, ʦʙʲʝʤ ʘʵʨʘʣʴʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʙʳʣ ʚʦ 

ʤʥʦʛʦ ʨʘʟ ʤʝʥʴʰʝ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʠ ʙʦʣʦʪʘ ʚ ʪʝʯʝ-

ʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʧʦʣʫʯʘʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʘʪʤʦʩʬʝʨʳ "ʬʦʥʦ-

ʚʳʝ" ʢʦʣʠʯʝʩʪʚʘ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʚ-

ʰʠʝʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʭʦʜʦʤ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʳ. ʇʦ-

ʵʪʦʤʫ ʩʫʜʠʪʴ ʦ ʜʦʣʝʚʦʤ ʫʯʘʩʪʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦ-

ʩʪʫʧʣʝʥʠʡ ʠʟ ʘʪʤʦʩʬʝʨʳ ʚ ʧʠʪʘʥʠʠ ʙʳʣʳʭ ʙʦʣʦʪ-

ʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʣʠʰʴ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʢʦʨʨʝʢʪʥʦè 

(ɹʘʭʥʦʚ, 1986. ʩ. 31ï32) [2]. ʂʘʢ ʜʘʣʝʝ ʦʙʨʘʱʘʣ 

ʚʥʠʤʘʥʠʝ ɺ. ʂ. ɹʘʭʥʦʚ, ʩʤʝʥʘ ʜʦʤʠʥʘʥʪʦʚ ʚ ʭʦʜʝ 

ʩʫʢʮʝʩʩʠʠ ʣʠʰʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʦʡ ʧʦʜʧʠʪʢʠ ʙʦ-

ʣʦʪ (ʮʚʝʪʢʦʚʳʝ ­ ʭʚʦʡʥʳʝ ­ ʩʬʘʛʥʦʚʳʝ ʤʭʠ ­ 

ʧʝʯʝʥʦʯʥʠʢʠ + ʣʠʰʘʡʥʠʢʠ ­ ʚʦʜʦʨʦʩʣʠ) ʧʨʦʠʩʭʦ-

ʜʠʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʙʨʘʪʥʦʤ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ ʧʦʷʚʣʝʥʠʷ ʵʪʠʭ ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ ʥʘ ɿʝʤʣʝ. 

ɺ ʮʠʪʠʨʫʝʤʦʡ ʩʪʘʪʴʝ ɸ.ɸ. ʅʠʮʝʥʢʦ ʥʝ ʫʢʘʟʳ-

ʚʘʣ ʩʨʝʜʠ ʚʠʜʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʥʘ ʥʘʩʢʘʣʴʥʳʭ ʙʦ-

ʣʦʪʮʘʭ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ ʨʦʩʷʥʦʢ (Drosera). 

ʄ ,r ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʜʦʙʥʳʭ ʙʦʣʦʪ ʚ ʪʦʤ ʞʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʝʛʠʦʥʝ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ, 

ʃʘʭʦʜʝʥʧʦʭʩʢʠʡ ʨ-ʥ, ʃʘʜʦʞʩʢʠʝ ʰʭʝʨʳ, ʦ. ʍʝʧʠ-

ʩʘʘʨʠ ʠ ʦ. ʇʠʝʥʠ ʍʝʧʠʩʘʘʨʠ), ʥʘʰʣʠ ʩʫʱʝʩʪʚʝʥ-

ʥʳʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʪʣʠʯʠʷ ʥʘʰʠʭ ʦʙʲʝʢʪʦʚ ʦʪ 

ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ ɸ.ɸ. ʅʠʮʝʥʢʦ. ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ 

ʥʘʩʢʘʣʴʥʳʭ ʙʦʣʦʪ ʩʨʝʜʠ ʤʝʟʦʬʠʣʴʥʳʭ ʩʬʘʛʥʫʤʦʚ 

(Sphagnum acutifolium ʠ Sph. fuscum) ʚʩʪʨʝʯʘʝʪʩʷ 

ʨʦʩʷʥʢʘ ʘʥʛʣʠʡʩʢʘʷ (Drosera anglica), ʧʨʠ ʵʪʦʤ 

ʤʦʱʥʦʩʪʴ ʦʯʝʩʘ ʥʘ ʥʝʢʦʪʦʨʳʭ ʙʦʣʦʪʮʘʭ ʜʦʩʪʠʛʘʝʪ 

50 ʩʤ, ʧʨʠʟʥʘʢʦʚ ʨʘʟʨʫʰʝʥʠʷ ʩʬʘʛʥʦʚʦʛʦ ʧʦʢʨʦʚʘ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʦʣʴʥʦʛʦ ʛʦʣʦʜʘʥʠʷ ʥʝ ʦʪʤʝʯʝʥʦ 

(ɸ.ɸ. ʅʠʮʝʥʢʦ ʫʢʘʟʳʚʘʣ ʤʘʢʩʠʤʘʣʴʥʫʶ ʤʦʱ-

ʥʦʩʪʴ ʦʯʝʩʘ 35 ʩʤ) [5]. ɺʝʨʦʷʪʥʦ, ʥʘʩʝʢʦʤʦʷʜʥʦʝ 

ʨʘʩʪʝʥʠʝ (ʦʙʠʣʠʝ ʢʦʪʦʨʦʛʦ ʚ ʥʘʩʢʘʣʴʥʳʭ ʙʦʣʦʪ-

ʮʘʭ ʜʦʩʪʠʛʘʝʪ 5 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ɼʨʫʜʝ-ʋʨʘʥʦʚʘ) 
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ʷʚʣʷʝʪʩʷ çʢʦʨʤʠʣʴʮʝʤè ʩʬʘʛʥʦʚ, ʩʧʘʩʘʝʪ ʠʭ ʦʪ 

ʟʦʣʴʥʦʛʦ ʛʦʣʦʜʘʥʠʷ. 

ʇʦ ʞʠʟʥʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʦʩʷʥʢʫ ʘʥʛʣʠʡʩʢʫʶ 

ʚ ʝʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʤʦʞʥʦ ʦʪ-

ʥʝʩʪʠ ʢ ʮʝʥʦʬʦʙʘʤ. ʕʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʷʩʥʷ-

ʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝʤ, ʯʪʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʦʩʷʥʢʠ 

ʢʨʫʛʣʦʣʠʩʪʥʦʡ (Drosera rotundifolia L.), ʙʫʜʫʯʠ 

ʧʦʛʨʝʙʝʥʥʦʡ ʥʘʨʘʩʪʘʶʱʠʤ ʩʬʘʛʥʫʤʦʤ, ʨʦʩʷʥʢʘ 

ʘʥʛʣʠʡʩʢʘʷ ʥʝ ʦʙʨʘʟʫʝʪ ʧʦʙʝʛ, ʚʳʥʦʩʷʱʠʡ ʨʦ-

ʟʝʪʢʫ ʣʠʩʪʴʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ, ʥʝ ʩʧʦ-

ʩʦʙʥʘ ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ ʩ ʙʳʩʪʨʦ ʥʘʨʘʩʪʘʶʱʠʤ 

ʩʬʘʛʥʦʚʳʤ ʢʦʚʨʦʤ ʠ ʥʘʠʙʦʣʝʝ ʦʙʳʯʥʘ ʥʘ ʣʠʰʝʥ-

ʥʳʭ ʙʳʩʪʨʦ ʨʘʩʪʫʱʝʛʦ ʩʬʘʛʥʫʤʘ ʫʯʘʩʪʢʘʭ ʙʦʣʦʪ. 

ʉʨʝʜʠ ʃʘʜʦʞʩʢʠʭ ʰʭʝʨ ʨʦʩʷʥʢʘ ʘʥʛʣʠʡʩʢʘʷ ʥʝ-

ʨʝʜʢʘ ʪʘʢʞʝ ʚ ʪʨʝʱʠʥʘʭ ʩʢʘʣ. 

ɹ.ɸ. ʖʨʮʝʚ ʧʨʝʜʣʦʞʠʣ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʠ-

ʩʪʝʤʳ ʬʠʪʦʮʝʥʦʪʠʧʦʚ ʈʘʤʝʥʩʢʦʛʦ-ɻʨʘʡʤʘ: ʚʠʦ-

ʣʝʥʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʠʦʣʝʥʪʦʚ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʭ ʫʩʣʦʚʠʡ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʢʦʥʮʝʧʮʠʠ ʚʠʦʣʝʥʪʘ) ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦ-

ʚʠʡ. ɸʥʘʣʦʛʠʯʥʦ ʵʢʩʧʣʝʨʝʥʪʳ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ. ʇʘʪʠʝʥʪʘʤʠ ʠʤʝʥʫ-

ʶʪʩʷ ʣʠʰʴ ʮʝʥʦʧʘʪʠʝʥʪʳ ʚ ʩʤʳʩʣʝ ʊ.ɸ. ʈʘʙʦʪ-

ʥʦʚʘ (1985) [8] ï ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ ʩʦʦʙʱʝʩʪʚ, 

ʤʠʨʷʱʠʝʩʷ ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʩʠʣʴʥʦʛʦ ʜʦʤʠʥʘʥʪʘ 

ʠʣʠ ʵʜʠʬʠʢʘʪʦʨʘ; ʪʘʢʞʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʘʪʠʝʥʪʳ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʚʳ-

ʜʝʣʷʝʪʩʷ ʮʝʥʦʪʠʧ ʫʣʴʪʨʘʧʘʪʠʝʥʪʘ ï ʨʘʩʪʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʡ, ʛʜʝ ʮʝʥʦʪʠʯʝʩʢʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʦʪʩʫʪʩʪʚʫʝʪ [9]. ɺ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʭʘʨʘʢʪʝʨʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʨʦʩʷʥʢʘ ʘʥ-

ʛʣʠʡʩʢʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʠʶ ʫʣʴʪʨʘʧʘʪʠ-

ʝʥʪʘ. ɺʦʧʨʦʩ ʦ ʪʦʣʢʦʚʘʥʠʠ ʧʦʥʷʪʠʷ çʬʠʪʦʮʝʥʦ-

ʪʠʧè ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ɸ.ɸ. ʅʠʮʝʥʢʦ, ʠ ʝʛʦ ʦʧʨʝʜʝ-

ʣʝʥʠʝ, ʯʪʦ ʵʪʦ ʚʠʜʳ, ʩʭʦʜʥʳʝ çʧʦ ʢʦʥʢʫʨʝʥʪʥʳʤ 

ʩʚʦʡʩʪʚʘʤ ʠ ʭʘʨʘʢʪʝʨʫ ʚʟʘʠʤʦʚʣʠʷʥʠʡ ʩ ʪʦʡ ʠʣʠ 

ʜʨʫʛʦʡ ʩʨʝʜʦʡ, ʪʝʤʠ ʠʣʠ ʜʨʫʛʠʤʠ ʨʘʩʪʝʥʠʷʤʠè 

[6], ʧʨʠʤʝʥʠʤʦ ʪʘʢʞʝ ʠ ʢ ʧʦʥʷʪʠʶ ʞʠʟʥʝʥʥʘʷ 

ʩʪʨʘʪʝʛʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʵʪʦʤʫ ʤʳ ʥʝ ʜʝʣʘʝʤ ʨʘʟʣʠ-

ʯʠʡ ʤʝʞʜʫ ʵʪʠʤʠ ʪʝʨʤʠʥʘʤʠ. 

ʂʘʩʘʷʩʴ ʬʠʪʦʮʝʥʦʪʠʧʘ ʨʦʩʷʥʢʠ ʘʥʛʣʠʡʩʢʦʡ, 

ʩʪʦʠʪ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʦʜʥʦʡ ʠʟ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʧʦʜ-

ʜʝʨʞʘʥʥʳʭ ʚ ʩʚʦʝ ʚʨʝʤʷ ɸ.ɸ. ʅʠʮʝʥʢʦ ʦ ʪʦʤ, ʯʪʦ 

çʬʠʪʦʮʝʥʦʪʠʧ ï ʧʦʥʷʪʠʝ, ʦʪʥʦʩʷʱʝʝʩʷ ʥʝ ʢ ʚʠʜʘʤ, 

ʘ ʢ ʧʦʧʫʣʷʮʠʷʤ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʆʜʠʥ ʠ ʪʦʪ ʞʝ ʚʠʜ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦ-

ʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʨʘʟʥʳʤ ʬʠʪʦʮʝʥʦʪʠʧʘʤ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʨʦʣʠ, ʢʦʪʦʨʫʶ ʠʛʨʘʝʪ ʚʩʷ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʦʩʦʙʝʡ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʦ-

ʦʙʱʝʩʪʚʝ (ʠʣʠ ʛʨʫʧʧʝ ʩʦʦʙʱʝʩʪʚ, ʘʩʩʦʮʠʘʮʠʠ ʠ 

ʪ.ʜ.)è [6], ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʦʪʦʧʘ, ʨʦʩʷʥʢʘ ʘʥ-

ʛʣʠʡʩʢʘʷ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʢʘʢ ʮʝʥʦʬʦʙʦʤ-ʫʣʴʪʨʘ-

ʧʘʪʠʝʥʪʦʤ, ʪʘʢ ʠ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʣʦʢʘʣʴʥʳʭ ʩʦ-

ʦʙʱʝʩʪʚ ʧʘʪʠʝʥʪʦʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ, 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʤʠʥʝʨʘʣʴ-

ʥʦʛʦ ʛʦʣʦʜʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʥʘʩʢʘʣʴʥʳʭ ʙʦʣʦʪ ʨʦ-

ʩʷʥʢʘ ʘʥʛʣʠʡʩʢʘʷ, ʚʠʜʠʤʦ, ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʩʦ-

ʵʜʠʬʠʢʘʪʦʨʘ-ʩʨʝʜʦʦʙʨʘʟʦʚʘʪʝʣʷ, ʟʘʤʝʜʣʷʷ (ʠʣʠ 

ʧʨʝʜʦʪʚʨʘʱʘʷ) ʧʝʨʝʭʦʜ ʩʬʘʛʥʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʚ 

ʩʝʥʠʣʴʥʫʶ (ʜʠʩʪʨʦʬʥʫʶ) ʩʪʘʜʠʶ, ʧʦʜʜʝʨʞʠʚʘʷ 

ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʩʬʘʛʥʦʚ, ʥʝ ʫʛʨʦʞʘʶʱʠʡ 

ʵʪʦʤʫ ʚʠʜʫ ʨʦʩʷʥʢʠ ʧʦʛʨʝʙʝʥʠʝʤ. ʅʘʙʣʶʜʘʝʪʩʷ 

ʩʚʦʝʛʦ ʨʦʜʘ ʤʫʪʫʘʣʠʟʤ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʞʠʟʥʝʥ-

ʥʳʭ ʬʦʨʤ: ʩʬʘʛʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʩʰʠʨʝʥʠʝ 

ʞʠʟʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʦʙʠʪʘ-

ʥʠʷ ʨʦʩʷʥʢʠ, ʘ ʧʦʩʣʝʜʥʷʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʧʠʪʘʥʠʝʤ ʠʟ ʧʦʡʤʘʥ-

ʥʳʭ ʥʘʩʝʢʦʤʳʭ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʦʧʨʦʩ ʦ ʩʘʤʦʦʨʛʘ-

ʥʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʠ ʛʝʦʩʠʩʪʝʤ, ɸ.ɼ. 

ɸʨʤʘʥʜ ʠʩʧʦʣʴʟʦʚʘʣ ʧʦʥʷʪʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʝʟʢʦ 

ʨʘʟʣʠʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʯʘʩʪʷʤ ʩʠʩʪʝʤʳ ʜʦʧʦʣ-

ʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʚʳʧʦʣʥʷʷ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ 

[1]. ʇʨʠ ʵʪʦʤ ʚʠʜʳ, ʩʧʦʩʦʙʥʳʝ ʦʢʘʟʘʪʴʩʷ ʚ ʧʦʜʦʙ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʪʘʤʠ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ, ʦʪ-

ʩʫʪʩʪʚʫʶʪ, ʠ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʥʳʤ 

ʥʘʨʫʰʠʪʴ ʨʘʟʚʠʪʠʝ ʥʘʩʢʘʣʴʥʳʭ ʙʦʣʦʪ, ʚʦʟʤʦʞʥʦ, 

ʦʢʘʟʳʚʘʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ.  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʨʦʩʷʥʢʘ ʢʨʫʛʣʦʣʠʩʪʥʘʷ ʩʨʝʜʠ 

ʥʘʩʢʘʣʴʥʳʭ ʙʦʣʦʪ ʥʘ ʃʘʜʦʞʩʢʠʭ ʰʭʝʨʘʭ ʚʩʪʨʝ-

ʯʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʚ ʙʦʣʝʝ ʦʙʚʦʜʥʝʥʥʳʭ ʤʝʩʪʦʦʙʠ-

ʪʘʥʠʷʭ ï ʩʨʝʜʠ Sph. balticum ʠ Sph. magellanicum 

(ʠʤʝʶʱʠʭ ʧʨʠʨʦʩʪ 1ï2 ʩʤ ʚ ʛʦʜ), ʥʦ ʥʘ ʧʦʜʫʰʢʘʭ 

ʤʝʟʦʬʠʣʴʥʳʭ ʚʠʜʦʚ ʩʬʘʛʥʦʚ ʥʝ ʦʪʤʝʯʝʥʘ, ʭʦʪʷ, 

ʥʘʧʨʠʤʝʨ, ɸ.ɸ. ʅʠʮʝʥʢʦ ʦʪʥʦʩʠʣ ʨʦʩʷʥʢʫ ʢʨʫʛʣʦ-

ʣʠʩʪʥʫʶ ʢ ʚʳʜʝʣʝʥʥʦʡ ʠʤ ʜʣʷ ʪʦʛʦ ʞʝ ʨʝʛʠʦʥʘ 

ʦʣʠʛʦʪʨʦʬʥʦʡ ʛʨʷʜʦʚʦ-ʙʦʣʦʪʥʦʡ ʩʚʠʪʝ, ʘ ʨʦʩʷʥʢʫ 

ʘʥʛʣʠʡʩʢʫʶ ï ʢ ʦʣʠʛʦʪʨʦʬʥʦʡ ʤʦʯʘʞʠʥʥʦ-ʙʦʣʦʪ-

ʥʦʡ ʩʚʠʪʝ [7]. ɺʦʟʤʦʞʥʦ, çʨʦʢʠʨʦʚʢʘè ʧʨʝʜʧʦʯʪʝ-

ʥʠʡ ʚʠʜʦʚ ʨʦʩʷʥʦʢ ʢ ʫʩʣʦʚʠʷʤ ʚʣʘʞʥʦʩʪʠ ʩʚʷʟʘʥʘ 

ʩ ʨʘʟʣʠʯʠʷʤʠ ʧʨʠʨʦʩʪʘ ʩʬʘʛʥʦʚ ʥʘ ʨʘʟʥʳʭ ʵʣʝ-

ʤʝʥʪʘʭ ʤʠʢʨʦʨʝʣʴʝʬʘ ʚ ʫʩʣʦʚʠʷʭ ʨʘʚʥʠʥʥʳʭ ʠ 

ʥʘʩʢʘʣʴʥʳʭ ʙʦʣʦʪ.  

ʈʘʟʫʤʝʝʪʩʷ, ʵʥʜʦʛʝʥʥʳʝ ʙʠʦʮʝʥʦʪʠʯʝʩʢʠʝ ʤʝ-

ʭʘʥʠʟʤʳ ʧʨʝʦʜʦʣʝʥʠʷ ʩʝʥʠʣʴʥʦʡ ʩʪʘʜʠʠ ʩʬʘʛʥʦ-

ʚʳʭ ʩʦʦʙʱʝʩʪʚ ʧʫʪʝʤ ʠʭ çʧʦʜʢʦʨʤʢʠè ʨʦʩʷʥʢʦʡ 

ʚʦʟʤʦʞʥʳ ʣʠʰʴ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʜʦʙʥʳʝ ʙʦ-

ʣʦʪʮʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʄ.ɸ. 

ʄʘʢʘʨʦʚʦʡ ʠ ʆ.ɺ. ɻʘʣʘʥʠʥʦʡ, çʩʪʨʫʢʪʫʨʥʳʝ ʯʘ-

ʩʪʠ ʣʝʩʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ï ʧʘʨʮʝʣʣʳè [4], ʪ.ʝ. 

ʥʘʩʝʢʦʤʦʷʜʥʳʝ ʨʘʩʪʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʦʢʘʣʴ-

ʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʙʠʦʛʝʥʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ 

ʧʨʠʣʝʛʘʶʱʠʭ ʧʘʨʮʝʣʣ ʠ, ʚʦʟʤʦʞʥʦ, ʠʟ ʙʦʣʝʝ ʦʪ-

ʜʘʣʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠʣʠ ʠʭ ʯʘʩʪʝʡ. ɺ ʧʷʪʥʘʭ ʛʦ-

ʣʦʛʦ ʪʦʨʬʘ ʩʨʝʜʠ ʦʙʰʠʨʥʳʭ ʨʘʚʥʠʥʥʳʭ ʙʦʣʦʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʦʩʷʥʢʠ ʘʥʛʣʠʡʩʢʦʡ (ʢʘʢ ʠ ʜʨʫʛʠʭ 

ʥʘʩʝʢʦʤʦʷʜʥʳʭ ʨʘʩʪʝʥʠʡ) ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʙʠʦ-

ʛʝʥʳ ʚ ʟʘʥʠʤʘʝʤʳʭ ʝʶ ʧʘʨʮʝʣʣʘʭ ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʘ-

ʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʙʦʣʦʪʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦ-

ʮʝʩʩʳ ʚ ʮʝʣʦʤ, ʧʦʩʢʦʣʴʢʫ ʠʩʪʦʯʥʠʢʘʤʠ ʥʘʩʝʢʦ-

ʤʳʭ, ʧʦʪʨʝʙʣʷʝʤʳʭ ʨʘʩʪʝʥʠʷʤʠ, ʷʚʣʷʶʪʩʷ ʦʣʠ-

ʛʦʪʨʦʬʥʳʝ (ʣʠʙʦ ʚʩʪʫʧʘʶʱʠʝ ʚ ʩʪʘʜʠʶ ʜʠʩʪʨʦ-

ʬʠʢʮʠʠ)  ʧʘʨʮʝʣʣʳ  ʪʝʭ  ʞʝ  ʙʦʣʦʪ,  ʘ ʙʦʣʴʰʠʝ ʨʘʟ- 
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ʤʝʨʳ ʧʦʩʣʝʜʥʠʭ ʨʘʩʩʨʝʜʦʪʘʯʠʚʘʶʪ ʧʦʩʪʫʧʘʶʱʠʝ 

ʠʟ ʦʢʨʝʩʪʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʙʠʦʛʝʥʳ ʜʦ ʥʠʯʪʦʞʥʳʭ 

ʚʝʣʠʯʠʥ. ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʙʠʦʛʝʥʦʚ 

ʧʨʠ ʧʦʤʦʱʠ ʥʘʩʝʢʦʤʦʷʜʥʳʭ ʧʦʩʨʝʜʥʠʢʦʚ ʥʘ ʨʘʚ-

ʥʠʥʥʳʝ ʙʦʣʦʪʘ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʙʦʣʝʝ ʥʠʟʢʠʤ (ʥʘ 1ï3 ʧʦʨʷʜʢʘ) ʦʙʠʣʠʝʤ 

ʨʦʩʷʥʦʢ ʥʘ ʨʘʚʥʠʥʥʳʭ ʙʦʣʦʪʘʭ ʚ ʮʝʣʦʤ, ʯʪʦ ʤʦ-

ʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʥʝʜʦʩʪʘʪʢʦʤ çʞʠʚʦʪʥʦʛʦè 

ʧʠʪʘʥʠʷ ʜʣʷ ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ʥʘʩʝʢʦʤʦʷʜʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʨʦʩʷʥʢʠ ʘʥʛʣʠʡʩʢʦʡ ʚ ʥʘʩʢʘʣʴ-

ʥʳʭ ʙʦʣʦʪʮʘʭ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʤʦ-

ʟʘʠʢʠ ʧʘʨʮʝʣʣ ʠ, ʚ ʮʝʣʦʤ, ʥʘ ʙʠʦ- ʠ ʮʝʥʦʨʘʟʥʦʦʙ-

ʨʘʟʠʝ ʥʘʩʢʘʣʴʥʳʭ ʙʦʣʦʪ ʠ ʣʝʩʦ-ʙʦʣʦʪʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ. ʉʚʦʝʦʙʨʘʟʥʳʝ ʘʥʛʣʠʡʩʢʦʨʦʩʷʥʢʦʚʦ-

ʩʬʘʛʥʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʫʞʜʘʶʪʩʷ ʚ ʙʝʟʫʩʣʦʚʥʦʡ 

ʦʭʨʘʥʝ, ʯʪʦ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 

ʩʦʟʜʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʃʘʜʦʞʩʢʠʝ 

ʰʭʝʨʳè [3]. 
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ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʧʦʜʭʦʜ ɹʨʘʫʥ-ɹʣʘʥʢʝ) 

ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʙʦʣʦʪ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ (ʉʈɺ). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ 11 ʘʩʩʦʮʠʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ 4 ʢʣʘʩʩʘʤ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ, ʛʣʫʙʠʥʦʡ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʧʦʥʠʞʝʥʠʷ, ʭʘʨʘʢʪʝʨʦʤ ʚʦʜʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ. 

 

ʉʨʝʜʥʝʨʫʩʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ (ʉʈɺ) ʨʘʩʧʦʣʦ-

ʞʝʥʘ ʥʘ ʛʨʘʥʠʮʝ ʟʦʥʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʠ 

ʣʝʩʦʩʪʝʧʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʟʘʙʦʣʦʯʝʥʥʦ-

ʩʪʴʶ [1]. ɹʦʣʦʪʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʉʈɺ ʬʦʨʤʠʨʫ-

ʶʪʩʷ ʚ ʜʝʧʨʝʩʩʠʷʭ ʨʘʟʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʨʘʟ-

ʥʳʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʠ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʦʜʩʪʠʣʘʶʱʠʭ ʧʦʨʦʜ (ʧʝʩʢʠ, ʩʫ-

ʛʣʠʥʢʠ), ʚʦʜʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʯʪʦ ʦʧʨʝ-

ʜʝʣʷʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ʅʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʙʦʣʦʪʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʙʨʘ-

ʟʫʶʪʩʷ ʚ ʜʝʧʨʝʩʩʠʷʭ ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʦʛʦ, 

ʩʫʬʬʦʟʠʦʥʥʦʛʦ, ʨʝʞʝ ï ʵʨʦʟʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ. ʉʫʬʬʦʟʠʦʥʥʳʝ ʙʦʣʦʪʘ ʠ ʙʦʣʦʪʘ ʚ ʵʨʦʟʠʦʥ-

ʥʳʭ ʧʦʥʠʞʝʥʠʷʭ ʠʤʝʶʪ ʛʣʫʙʠʥʫ 2,5ï3 ʤ, ʛʣʫʙʠʥʘ 

ʢʘʨʩʪʦʚʳʭ ʙʦʣʦʪ ï ʙʦʣʝʝ 6 ʤ. ɺʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ 

ʥʝʛʣʫʙʦʢʠʝ (ʜʦ 50 ʩʤ) ʩʫʬʬʦʟʠʦʥʥʳʝ çʙʦʣʦʪʘ-

ʙʣʶʜʮʘè.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ 22 ʙʦʣʦʪ-

ʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ɹʨʷʥʩʢʦʡ ʠ 

ʂʘʣʫʞʩʢʦʡ (ʚ ʢʘʯʝʩʪʚʝ ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ) 

ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʞʝ ʚ ʧʨʠʦʢʩʢʦʡ ʯʘʩʪʠ ʊʫʣʴʩʢʦʡ ʠ 

ʆʨʣʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɸʥʘʣʠʟ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ 

ʦʧʠʩʘʥʠʡ ʧʦʟʚʦʣʠʣ ʧʨʦʚʝʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʠ ʩ ʧʦʟʠʮʠʠ ʧʦʜʭʦʜʦʚ ʰʢʦʣʳ ɹʨʘʫʥ-

ɹʣʘʥʢʝ [2]. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʜʨʦʤʫʩ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʙʦʣʦʪ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʈɺ: 
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I. ʂʣʘʩʩ Alnetea glutinosae Br.-Bl. et Tx. ex Westhoff et al. 1946 

ɸʩʩ. Frangulo-Salicetum cinereae Malcuit 29 

ɸʩʩ. Carici vesicariae ï Betuletum pubescentis ass.nov. 

II.ʂʣʘʩʩ Vaccinietea uliginosi Tx. 1955 

ɸʩʩ. Pino-sylvestris ï Sphagnetum angustifolii Smagin, 2000 

ɸʩʩ. Sphagno-Betuletum pubescentis (Libbert 1933) Passarge 1968 

ɸʩʩ. Vaccinio uliginosi ï Pinetum sylvestris var. Calamagrostis canescens 

III. ʂʣʘʩʩ Phragmiti-Magnocaricetea Klika in Klika et Novak 1941 

ɸʩʩ. Caricetum ripariae Soo 1928 

IV.ʂʣʘʩʩScheuchzerio-Caricetea fuscae R. Tx. 1937 

ɸʩʩ. Sphagno-Caricetum rostratae Steffen 31 

ɸʩʩ. Comaro palustris ï Caricetum rostratae nom. nov. 

ɸʩʩ. Calamagrostidetum canescentis Brezina et al. 1963 

ɸʩʩ. Eriophoro-vaginatae ï Sphagnetum angustifolii K. Hueck corr. Th®baud&P®tel 2008  

ɸʩʩ. Sphagno fallacis ï Phragmitetum australis Pass. 1999 

 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʙʦʣʦʪ ʨʘʟʥʦ-

ʦʙʨʘʟʥʘ ʠ ʦʪʥʦʩʠʪʩʷ ʢ 4 ʢʣʘʩʩʘʤ. ʂʣʘʩʩ Alnetea 

glutinosae ʧʨʝʜʩʪʘʚʣʝʥ 2 ʘʩʩʦʮʠʘʮʠʷʤʠ. ɸʩʩ. 

Frangulo-Salicetum cinereae ʦʙʳʯʥʦ ʧʨʠʫʨʦʯʝʥʘ 

ʢ ʦʢʨʘʡʢʘʤ ʩʫʬʬʦʟʠʦʥʥʳʭ ʙʦʣʦʪ, ʧʦʜʩʪʠʣʘʝʤʳʭ 

ʧʝʩʢʘʤʠ. ɺ ʩʦʩʪʘʚʝ ʘʩʩʦʮʠʘʮʠʠ ʚʳʜʝʣʝʥʳ ʩʫʙʘʩ-

ʩʦʮʠʘʮʠʠ ʩ Filipendula ulmaria ʠ Comarum palus-

tre. ʉʦʦʙʱʝʩʪʚʘ ʦʧʠʩʘʥʳ ʥʘ ʙʦʣʦʪʘʭ ɹʝʣʷʝʚʩʢʦʝ ʠ 

ʇʘʥʦʚʩʢʦʝ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ. ʎʝʥʦʟʳ ʘʩʩ. Ca-

rici  vesicariae ï Betuletum pubescentis ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʤʝʣʢʦʟʘʣʝʞʥʳʭ ʩʫʬʬʦʟʠʦʥʥʳʭ ʧʦʥʠʞʝʥʠʡ 

(ʙʦʣʦʪʦ ɺʝʣʠʯʥʘ, ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ). 

ɺ ʢʣʘʩʩʝ Vaccinietea uliginosi ʚʳʜʝʣʝʥʦ 3 ʘʩʩʦ-

ʮʠʘʮʠʠ. ɸʩʩ. Pino-sylvestris ï Sphagnetum an-

gustifolii ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʮʝʥʪʨʘʣʴʥʳʭ, ʥʘʠʙʦʣʝʝ 

çʜʨʝʚʥʠʭè, ʯʘʩʪʝʡ ʩʫʬʬʦʟʠʦʥʥʳʭ ʙʦʣʦʪ ʥʘ ʧʝʩ-

ʢʘʭ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʥʝʙʦʛʘʪ ʠ ʧʨʝʜʩʪʘʚʣʝʥ Pinus 

sylvestris, Oxycoccus palustris, Chamaedaphne ca-

lyculata, Ledum palustre, Eriophorum vaginatum, 

Sphagnum magellanicum, Sph. angustifolium. ʉʦʦʙ-

ʱʝʩʪʚʘ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʙʝʜʥʦʛʦ ʚʦʜʥʦ-

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ: ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʙʦʣʦʪʥʳʭ 

ʚʦʜ ï 40ï50 ʤʛ/ʣ, ʨʅ=2,8ï3,6. ʊʘʢʠʝ ʮʝʥʦʟʳ ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʥʘ ʙʦʣʦʪʘʭ ɻʨʫʰʠʥʘ ʆʤʰʘʨʘ, ʉʦʩʥʦʚʦʝ 

(ʆʨʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), ʂʣʶʢʚʘ (ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ), 

ɻʘʣʢʠʥʩʢʦʝ (ʥʝʚʳʨʘʙʦʪʘʥʥʘʷ ʯʘʩʪʴ) ʠ ɹʝʣʷʝʚʩʢʦʝ 

(ʂʘʣʫʞʩʢʘʷ ʦʙʣʘʩʪʴ). ʂ ʘʩʩ. Vaccinio uliginosi ï 

Pinetum sylvestris var. Calamagrostis canescens ʦʪ-

ʥʦʩʷʪʩʷ ʥʝʛʣʫʙʦʢʠʝ ʟʘʙʦʣʦʯʝʥʥʳʝ ʵʨʦʟʠʦʥʥʳʝ 

ʧʦʥʠʞʝʥʠʷ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʫ ʜ. ɽʣʝʥʢʘ (ʆʨʣʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ). ʉʦʦʙʱʝʩʪʚʘ ʘʩʩ. Sphagno-Betuletum pu-

bescentis ʭʘʨʘʢʪʝʨʥʳ ʢʘʢ ʜʣʷ ʙʦʣʦʪ, ʧʦʜʩʪʠʣʘʝ-

ʤʳʭ ʧʝʩʢʘʤʠ (ʧʨʠʦʢʩʢʘʷ ʯʘʩʪʴ), ʪʘʢ ʠ ʚʥʝ ʠʭ. ɺ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ, ʙʦʣʦʪʘ ʦʙʨʘʟʫʶʪʩʷ ʚ ʛʣʫʙʦʢʠʭ 

ʢʘʨʩʪʦʚʳʭ ʜʝʧʨʝʩʩʠʷʭ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʙʦʣʦʪʦ ʀʥ-

ʜʦʚʠʱʝ ʫ ʜ. ʐʘʙʣʳʢʠʥʦ (ʆʨʣʦʚʩʢʘʷ ʯʘʩʪʴ). ɺ ʩʦ-

ʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ ʧʨʦʠʟʨʘʩʪʘʶʪ Betula pubescens, 

Eriophorum vaginatum, Carex rostrata, Sphagnum 

fallax, Sph. angustifolium. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʙʦʣʦʪ-

ʥʳʭ ʚʦʜ ʥʝ ʧʨʝʚʳʰʘʝʪ 60 ʤʛ/ʣ, ʨʅ=3,6ï4,0.  

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʢʣʘʩʩʘ Phragmiti-Magnocarice-

tea ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʙʦʣʦʪʘʭ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʦʡ ʘʩʩ. Caricetum ripariae, ʩʦ-

ʦʙʱʝʩʪʚʘ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥʳ ʧʦ ʦʢʨʘʡʢʘʤ ʢʘʨʩʪʦʚʦ-

ʩʫʬʬʦʟʠʦʥʥʳʭ ʙʦʣʦʪ ʄʦʱʝʥʳ ʠ ʏʝʢʦʨʝʢ (ʊʫʣʴ-

ʩʢʘʷ ʦʙʣʘʩʪʴ). ɺ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ ʦʪʤʝʯʝʥʳ 

Frangula alnus, Phragmites communis, Solanum dul-

camara, Comarum palustre, Carex vesicaria. 

ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩ 

Scheuchzerio-Caricetea fuscae ï ʥʘ ʙʦʣʦʪʘʭ ʨʝʛʠʦ-

ʥʘ ʚʳʜʝʣʝʥʦ 5 ʘʩʩʦʮʠʘʮʠʡ. ʉʦʦʙʱʝʩʪʚʘ ʘʩʩ. 

Comaro palustris ï Caricetum rostratae ʠ Sphagno-

Caricetum rostratae (ʩʦ Sphagnum fallax ʠ Sph. 

angustifolium) ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ çʤʦʣʦʜʳʭè ʩʧʣʘ-

ʚʠʥʘʭ ʠ ʧʨʠ ʟʘʨʘʩʪʘʥʠʠ ʚʳʨʘʙʦʪʘʥʥʳʭ ʪʦʨʬʷʥʠ-

ʢʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʦʢʨʘʡʢʘʭ ʩʫʬʬʦʟʠʦʥʥʳʭ ʙʦʣʦʪ 

ʧʨʠ ʚʳʩʦʢʦʤ ʫʚʣʘʞʥʝʥʠʠ (ʋɹɺ=+15 ʩʤ) ʠ ʙʦʣʝʝ 

ʙʦʛʘʪʦʤ ʚʦʜʥʦ-ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ (53ï128 

ʤʛ/ʣ); ʦʧʠʩʘʥʳ ʥʘ ʙʦʣʦʪʘʭ ɻʘʣʢʠʥʩʢʦʝ, ʇʘʥʦʚ-

ʩʢʦʝ, ɹʝʣʷʝʚʩʢʦʝ (ʂʘʣʫʞʩʢʘʷ ʦʙʣʘʩʪʴ), ʆʩʦʢʦʚʦʝ 

(ʆʨʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). 

ʇʨʠ ʧʨʦʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʘʢʪʠʚʥʦ ʨʘʟʨʘʩʪʘ-

ʝʪʩʷ ʪʨʦʩʪʥʠʢ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʮʝʥʦʟʳ, ʦʪʥʦʩʷʱʠ-

ʝʩʷ ʢ ʘʩʩʦʮʠʘʮʠʠ Sphagno fallacis ï Phragmitetum 

australis. ʊʘʢʠʝ ʩʦʦʙʱʝʩʪʚʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʙʦ-

ʣʦʪ, ʧʦʜʩʪʠʣʘʝʤʳʭ ʧʝʩʢʘʤʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫ-

ʶʪʩʷ ʧʨʠ ʟʘʨʘʩʪʘʥʠʠ ʚʳʨʘʙʦʪʘʥʥʳʭ ʧʦʥʠʞʝʥʠʡ. 

ʉʦʦʙʱʝʩʪʚʘ ʦʧʠʩʘʥʳ ʥʘ ʪʦʨʬʷʥʦʤ ʢʘʨʴʝʨʝ ʇʦʣʦ-

ʚʠʥʢʠ, ʙʦʣʦʪʘʭ ɻʨʫʰʠʥʘ ʆʤʰʘʨʘ (ʆʨʣʦʚʩʢʘʷ ʦʙ-

ʣʘʩʪʴ) ʠ ɺʝʣʠʯʥʘ (ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ).  

ʇʝʨʝʭʦʜ ʢ ʦʙʝʜʥʝʥʥʦʤʫ ʚʦʜʥʦ-ʤʠʥʝʨʘʣʴʥʦʤʫ 

ʧʠʪʘʥʠʶ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʩʝʣʝʥʠʝʤ Eriophorum 

vaginatum ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʘʩʩ. Eriophoro vagi-

nati ï Sphagnetum angustifolii. ʊʘʢʠʝ ʩʦʦʙʱʝʩʪʚʘ 

ʷʚʣʷʶʪʩʷ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʜʣʷ ʘʩʩ. Vaccinio 

uliginosi ï Pinetum sylvestris ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʙʦ-

ʣʦʪʘʭ ɹʝʨʝʟʦʚʦʝ ʠ ʉʦʩʥʦʚʦʝ ʫ ʦʟ. ʆʙʤʝʞ (ʆʨʣʦʚ-

ʩʢʘʷ ʦʙʣʘʩʪʴ). 
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ɺ ʥʝʛʣʫʙʦʢʠʭ (ʜʦ 50ï70 ʩʤ) ʩʫʬʬʦʟʠʦʥʥʳʭ ʧʦ-

ʥʠʞʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʙʱʝʩʪʚʘ ʘʩʩ. Cala-

magrostidetum canescentis (ʙʦʣʦʪʦ ʈʦʩʪʠʩʣʘʚʠʯʘ, 

ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚʦʜʦʨʘʟʜʝʣʴ-

ʥʳʭ ʙʦʣʦʪ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳ-

ʰʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 11 ʘʩʩʦʮʠʘʮʠʷʤʠ, ʦʪʥʦʩʷ-

ʱʠʤʠʩʷ ʢ 4 ʢʣʘʩʩʘʤ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 2014 ʛ. ʤʘʣʳʭ ʦʟʝʨ ʠ ʙʦʣʦʪ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʇʠʥʝʛʘ ʥʠʞʝ ʧ. ʇʠ-

ʥʝʛʘ (ʇʠʥʝʞʩʢʠʡ ʨ-ʥ, ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ.), ʦʙʩʫʞʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʛʦʣʦʮʝʥʦʚʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ, ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʨʘʩʪʘʥʠʷ ʚʦʜʦʝʤʦʚ, ʘ ʪʘʢʞʝ ʩʚʷʟʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʚʦʜ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʨʘʟʥʳʭ ʪʠʧʦʚ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ. 

 

ɺ ʘʚʛʫʩʪʝ 2014 ʛ. ʘʚʪʦʨʘʤʠ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 

ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʦʙʲʝʢʪʳ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʨʭʘʥ-

ʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚʙʣʠʟʠ ʚʦʩʪʦʯʥʦʡ 

ʛʨʘʥʠʮʳ ʙʫʬʝʨʥʦʡ ʟʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜ-

ʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ çʇʠʥʝʞʩʢʠʡè. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘ-

ʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʦʟʝʨʘʤ ʠ ʙʦʣʦʪʘʤ, ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʤ ʥʘ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʦʡ ʨʘʚʥʠʥʝ ʤʝʞʜʫ ʫʩʪʫ-

ʧʦʤ ɹʝʣʦʤʦʨʩʢʦ-ʂʫʣʦʡʩʢʦʛʦ ʧʣʘʪʦ ʠ ʜʦʣʠʥʦʡ ʨ. 

ʇʠʥʝʛʘ [1]. ʈʘʡʦʥ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʠʥʪʝ-

ʨʝʩʝʥ ʨʘʟʚʠʪʠʝʤ ʬʦʨʤ ʠ ʧʨʦʷʚʣʝʥʠʡ ʢʘʢ ʜʨʝʚʥʝʛʦ, 

ʪʘʢ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʘʨʩʪʘ. ʀʟʫʯʘʚʰʠʝʩʷ ʤʘʣʳʝ 

ʦʟʝʨʘ ʠ ʙʦʣʦʪʘ ʥʘʭʦʜʷʪʩʷ ʢ ʶʛʫ ʦʪ ʜ. ʇʝʨʰʢʦʚʦ, ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʛʨʫʥʪʦʚʦʡ ʜʦʨʦʛʠ 

çʋʩʪʴ-ʇʠʥʝʛʘ ï ʇʠʥʝʛʘè (ʨʠʩʫʥʦʢ 1).  

ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʥʘ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʘʷ, ʚʦʜʥʘʷ ʠ ʙʦʣʦʪʥʘʷ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʴ, ʩʦʩʪʘʚʣʝʥʳ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʩʧʠʩʢʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʦʙʲʝʢʪʦʚ, ʠʟʤʝʨʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʙʦʣʦʪʥʳʭ ʚʦʜ, 

ʚʳʧʦʣʥʝʥʦ ʙʫʨʝʥʠʝ ʪʦʨʬʷʥʳʭ ʟʘʣʝʞʝʡ, ʩʦʙʨʘʥ ʛʝʨ-

ʙʘʨʠʡ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ. ɺ ʧʨʦʙʘʭ ʚʦʜʳ ʦʧʨʝʜʝ-

ʣʷʣʠ ʚʝʣʠʯʠʥʳ ʚʦʜʦʨʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʵʣʝʢʪʨʦ-

ʧʨʦʚʦʜʠʤʦʩʪʠ ʩ ʧʦʤʦʱʴʶ pH-ʤʝʪʨʘ / ʢʦʥʜʫʢʪʦ-

ʤʝʪʨʘ SG23-SevenGo Duo (ʪʘʙʣʠʮʘ). ʆʧʨʝʜʝʣʝʥʠʝ 

ʦʙʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʩʦʜʝʨʞʘʥʠʷ ʢʘʪʠʦʥʦʚ Ca, 

Mg ʠ ʩʫʣʴʬʘʪʦʚ ʚʳʧʦʣʥʝʥʦ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʛʝʦʵʢʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʉʇʙɻʋ. ɸʥʘʣʠʟ ʙʦʪʘʥʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʦʨʬʦʚ ʠ ʩʪʝʧʝʥʠ ʝʛʦ ʨʘʟʣʦʞʝʥʠʷ 

ʚʳʧʦʣʥʝʥ ɺ.ʇ. ɼʝʥʠʩʝʥʢʦʚʳʤ (ʉʇʙɻʋ).  

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʠʟʫʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘʭʦʜʠʪʩʷ 

ʩʣʝʚʘ ʦʪ ʜʦʨʦʛʠ (ʩʤ. ʨʠʩʫʥʦʢ 1, ̄  ̄1ï4). 

ʆʟʝʨʦ ɹʦʣʴʰʦʝ ʐʝʣʝʥʥʦʝ (ʩʤ. ʨʠʩʫʥʦʢ 1, ˉ 1) 

(ʧʣʦʱʘʜʴ 0,9 ʛʘ) ʠʤʝʝʪ ʧʦʜʢʦʚʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ, 

ʩʝʚʝʨʥʳʝ ʙʝʨʝʛʘ ʥʝʨʦʚʥʳʝ. ʉ ʟʘʧʘʜʘ ʦʟʝʨʦ ʦʙʨʘʤ-

ʣʷʝʪ ʠʟʚʝʩʪʥʷʢʦʚʳʡ ʫʩʪʫʧ. ʅʘ ʚʝʨʰʠʥʝ ʫʩʪʫʧʘ 

ʩʨʝʜʠ ʧʨʦʯʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʧʨʦʠʟʨʘʩʪʘʶʪ ʦʪ-

ʜʝʣʴʥʳʝ ʣʠʩʪʚʝʥʥʠʮʳ. ʆʟʝʨʦ ʦʢʨʫʞʝʥʦ ʤʝʣʢʦ-

ʣʠʩʪʚʝʥʥʦ-ʭʚʦʡʥʳʤ ʣʝʩʦʤ (Pinus sylvestris, Betula 

pubescens, Populus tremula, Picea obovata ʩ ʝʜʠ-

ʥʠʯʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ Larix sibirica). ʋ ʢʨʦʤʢʠ 

ʚʦʜʳ ʦʙʳʯʥʳ Alnus incana ʠ Salix phylicifolia. ɻʠʜ-

ʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʧʨʦʙʳ ʠʟ ʦʪʢʨʳʪʦʡ 

ʚʦʜʳ ʩʤ. ʚ ʪʘʙʣʠʮʝ. ʊʨʘʚʷʥʦ-ʦʩʦʢʦʚʦ-ʟʝʣʝʥʦʤʦʰ-

ʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʫʟʢʦʡ ʧʦʣʦʩʦʡ (ʰʠʨʠʥʦʡ ʜʦ 3 ʤ) 

ʦʢʘʡʤʣʷʶʪ ʦʟʝʨʦ. ɺʦʜʥʦ-ʦʢʦʣʦʚʦʜʥʘʷ ʬʣʦʨʘ 

ʙʝʜʥʘ (Myriophyllum verticillatum, Potamogeton pu-

sillus, Comarum palustre, Carex acuta, C. rostrata, 

Hippuris vulgaris, Galium palustre, Scutellaria ga-

lericulata, Calliergon cordifolium, ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ 

Chara spp.). ʅʘ ʩʧʣʘʚʠʥʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ ʤʭʠ 

Climacium dendroides ʠ Drepanocladus polygamus. 

ʇʨʦʙʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʚʦʜʫ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʦʚ 

ʦʟʝʨʘ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʡ, ʯʪʦ ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʠʟ ʟʘ-

ʨʦʩʣʝʡ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (pH=7,93; 

EC=1680 ʤʢʉʤ/ʩʤ ʙʝʟ ʨʘʩʪʝʥʠʡ; pH=8,78; 

EC=1434 ʤʢʉʤ/ʩʤ ʟʘʨʦʩʰʠʝ ʫʯʘʩʪʢʠ). ɺʝʩʴʤʘ 

ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʳ ʜʣʷ ʚʦʜ ʚ ʨʫʯ. ʂʘʨʴ-

ʝʣʘ, ʠʤʝʶʱʝʛʦ ʧʦʜʟʝʤʥʦʝ ʢʘʨʩʪʦʚʦʝ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʝ. ɺʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢ-

ʮʠʝʡ ʜʦ ʩʣʘʙʦʱʝʣʦʯʥʦʡ (pH=7,86), ʩʠʣʴʥʦ ʦʢʠʩ-

ʣʠʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (EC=2040 ʤʢʉʤ/ʩʤ) ʠ ʧʦ-

ʚʳʰʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ (950 ʤʛ/ʢʛ). ʂʨʦʤʝ 



17 

ʪʦʛʦ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʣʴʬʘʪʦʚ ʧʨʷʤʦ ʫʢʘ-

ʟʳʚʘʝʪ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʦʜ ʩ ʛʠʧʩʦʥʦʩʥʳʤʠ 

ʧʦʨʦʜʘʤʠ. ɺ ʩʠʣʫ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʨʫʯʴʷ ʂʘʨʴʝʣʘ ʤʦʞʝʪ ʫʩʣʦʚʥʦ ʩʯʠʪʘʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʩʦʩʪʘʚʫ ʧʦʜʟʝʤ-

ʥʳʭ ʢʘʨʩʪʦʚʳʭ ʚʦʜ.  

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ  

ʠʟʫʯʝʥʥʳʭ ʤʘʣʳʭ ʦʟʝʨ ʠ ʙʦʣʦʪ 
 

ʆʟʝʨʦ ʄʝʣʢʦʝ (ʩʤ. ʨʠʩʫʥʦʢ 1, ˉ 2) (ʧʣʦʱʘʜʴ 

0,8 ʛʘ), ʦʯʝʚʠʜʥʦ, ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʠʤʝʝʪ ʢʨʫʛʣʫʶ ʬʦʨʤʫ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʧʣʦʱʘʜʠ ʦʟʝʨʘ ʟʘ ʩʯʝʪ ʧʨʦʩʘʜʢʠ ʙʝʨʝʛʦʚ. ɺ ʚʦʜʝ 

ʦʟʝʨʘ ʚʙʣʠʟʠ ʙʝʨʝʛʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʫʭʦʩʪʦʡʥʳʝ 

ʜʝʨʝʚʴʷ. ʇʨʦʙʳ ʚʦʜʳ ʠʤʝʣʠ ʩʭʦʜʥʳʝ ʩ ɹʦʣ. ʐʝ-

ʣʝʥʥʳʤ ʦʟʝʨʦʤ ʧʦʢʘʟʘʪʝʣʠ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʵʣʝʢ-

ʪʨʦʧʨʦʚʦʜʠʤʦʩʪʠ (ʩʤ. ʪʘʙʣʠʮʫ). ɿʘʙʦʣʦʯʝʥʥʘʷ ʧʦ- 

ʣʦʩʘ ʩ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠʤʝʝʪ 

ʰʠʨʠʥʫ ʦʪ 3 ʜʦ 5 ʤ. ʀʟ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʚʙʣʠʟʠ 

ʚʦʜʳ ʦʪʤʝʯʝʥʳ: ʙʝʨʝʟʘ ʧʫʰʠʩʪʘʷ (ʧʦʜʨʦʩʪ), ʝʣʴ 

ʩʠʙʠʨʩʢʘʷ, ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ. ʉʧʦʨʘʜʠʯʝʩʢʠ ʚ 

ʛʨʫʧʧʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʠʚʘ ʬʠʣʠʢʦʣʠʩʪʥʘʷ. ʆʩʦ-

ʢʦʚʦ-ʪʨʘʚʷʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʬʦʨʤʠ-

ʨʫʶʪʩʷ ʚ ʧʨʠʙʨʝʞʥʳʭ ʯʘʩʪʷʭ ʦʟʝʨʘ. ʇʨʝʦʙʣʘʜʘʶʪ 

Carex diandra, Comarum palustre, Calliergonella 

cuspidata. ʀʟ ʦʩʦʢ ʪʘʢʞʝ ʦʪʤʝʯʝʥʳ Carex canes-

cens ʠ C. acuta. ʀʟ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʩʪʦʠʪ ʫʧʦʤʷ-

ʥʫʪʴ Hippuris vulgaris, Lemna minor, Staurogeton 

trisulcus ʠ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʭʘʨʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. 

ʇʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠʤʝʶʪ ʙʦʣʝʝ ʙʦ-

ʛʘʪʳʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʟ. ɹʦʣ. ʐʝʣʝʥʥʳʤ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʤʦʭʦʦʙʨʘʟʥʳʭ 

(Rhizomnium pseudopunctatum, Calliergon gigan-

teum, Cratoneuron filicinum, Limprichtia cossonii, 

Warnstorfia exannulata, Bryum sp., Calliergonella 

lindbergii, Sphagnum squarrosum, Chiloscyphus pol-

yanthos). 

ɹʦʣʦʪʦ (ʩʤ. ʨʠʩʫʥʦʢ 1, ˉ 3) (ʧʣʦʱʘʜʴ 0,05 ʛʘ) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʟʦʦʣʠʛʦʪʨʦʬʥʦʝ ʦʪʢʨʳʪʦʝ 

ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʦʝ ʙʦʣʦʪʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ 

ʜʦʚʦʣʴʥʦ ʛʣʫʙʦʢʦʡ ʟʘʤʢʥʫʪʦʡ ʢʦʪʣʦʚʠʥʝ. ʋʨʦ-

ʚʝʥʴ ʙʦʣʦʪʥʳʭ ʚʦʜ ï18 ʩʤ; ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʩʤ. ʚ ʪʘʙʣʠʮʝ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ ʦʥʦ ʩʭʦʜʥʦ ʩ ʙʦʣʦʪʘʤʠ ʢʘʨʩʪʦʚʦʛʦ ʪʠʧʘ, 

ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ ʥʘ ʤʝʩʪʝ ʥʝʙʦʣʴʰʠʭ ʦʟʝʨ, ʟʘʧʦʣ-

ʥʷʶʱʠʭ ʢʘʨʩʪʦʚʳʝ ʚʦʨʦʥʢʠ, ʦʪʤʝʯʝʥʥʳʤʠ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ [4]. ɺ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦ-

ʚʦʤ ʷʨʫʩʝ ʦʙʠʣʴʥʳ Rubus chamaemorus ʠ Androm-

eda polifolia, ʚʩʪʨʝʯʝʥʳ ʪʘʢʞʝ Oxycoccus palustris, 

O. microcarpus, Chamaedaphne calyculata, Em-

petrum hermaphroditum; ʝʜʠʥʠʯʥʳ ï Menyanthes 

trifoliata, Carex rostrata, C. pauciflora, Equisetum 

fluviatile. ɺ ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ ʘʙʩʦʣʶʪʥʦ ʧʨʝʦʙʣʘ-

ʜʘʝʪ Sphagnum fuscum (85%), ʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʠ 

ʜʨʫʛʠʝ ʩʬʘʛʥʦʚʳʝ ʤʭʠ (Sph. angustifolium, Sph. 

magellanicum, Sph. fallax). ɺ ʮʝʥʪʨʝ ʙʦʣʦʪʘ ʥʘʭʦ-

ʜʠʪʩʷ ʚʘʭʪʦʚʦ-ʦʩʦʢʦʚʦ(Carex rostrata)- ʩʬʘʛʥʦʚʘʷ 

ʩʠʣʴʥʦʦʙʚʦʜʥʝʥʥʘʷ ʤʦʯʘʞʠʥʘ. ʇʦ ʝʝ ʢʨʦʤʢʝ ʧʨʦ-

ʠʟʨʘʩʪʘʶʪ Carex paupercula ʠ Trichophorum al-

pinum. 

 

ʊʘʙʣʠʮʘ ï ɻʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʫʯʝʥʥʳʭ ʤʘʣʳʭ ʦʟʝʨ ʠ ʙʦʣʦʪ (ʤʘʪʝʨʠʘʣʳ 2014 ʛ.) 

ʆʙʲʝʢʪ 
ɼʘʪʘ 

ʦʪʙʦʨʘ 

ʄʝʩʪʦ 

ʦʪʙʦʨʘ 

ʄʠʥ. 

(ʤʛ/ʢʛ) 
ʎʚ. pH 

EC 

(ʤʢʉʤ/ʩʤ) 

Ca2+ 

(ʤʛ/ʣ) 

Mg2+ 

(ʤʛ/ʣ) 

SO4
- 

(ʤʛ/ʣ) 

ʨʫʯ. ʂʘʨʴʝʣʘ 10.08 ʦ.ʚ. 950 1 7,86 2040 <1 <1 405 

ʦʟ. ɹʦʣ. ʐʝʣʝʥʥʦʝ 09.08 ʦ.ʚ. 781 1 7,93 1680 237 <1 280  

ʦʟ. ʄʝʣʢʦʝ 09.08 ʦ.ʚ. 882 1 8,42 1887 267 <1 400 

ʙʦʣʦʪʦ ˉ3 10.08 ʰ. 16 3 4,14 82,7 <1 <1 <1 

ʙʦʣʦʪʦ ˉ4 11.08 ʰ.ʦ. 40 4 4,64 62,3 <1 <1 5 

11.08 ʰ. 36 4 5,59 67,3 10,8 <1 <1 

ʦʟ. ɹʦʣ. ʈʘʜʦʚʦ 10.08 ʦ.ʚ. 16 2 7,12 41,8 2,4 3,24 <1 

ʙʦʣʦʪʦ ˉ6 10.08 ʰ.ʦ. 36 4 4,61 48,9 <1 <1 5 

ʦʟ. ʄʘʣʦʝ ʈʘʜʦʚʦ 10.08 ʦ.ʚ. 720 1 7,41 1657 249 7,2 330 

ʙʦʣʦʪʦ ˉ8 10.08 ʰ.ʦ. ï 4 6,4 149,4 ï ï ï 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. ʄʝʩʪʘ ʦʪʙʦʨʘ: ʦ.ʚ. ï ʦʪʢʨʳʪʘʷ ʚʦʜʘ, ʰ. ï ʰʫʨʬ, ʰ.ʦ. ï ʦʪʞʠʤ ʠʟ ʰʫʨʬʘ. EC ï ʵʣʝʢʪʨʦʧʨʦ-

ʚʦʜʥʦʩʪʴ. ʄʠʥ. ï ʤʠʥʝʨʘʣʠʟʘʮʠʷ. ʎʚ. ï ʮʚʝʪʥʦʩʪʴ: 1 ï ʧʨʦʟʨʘʯʥʘʷ, 2 ï ʙʣʝʜʥʦ-ʞʝʣʪʘʷ, 3 ï ʞʝʣʪʘʷ, 4 ï ʢʦʨʠʯʥʝʚʘʷ.  
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ɹʦʣʦʪʦ (ʩʤ. ʨʠʩʫʥʦʢ 1, ˉ 4) (ʧʣʦʱʘʜʴ 1,6 ʛʘ). 

ʉʦʩʥʦʚʦʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʟʝʣʝʥʦʤʦʰʥʦ-ʩʬʘʛʥʦ-

ʚʦʝ ʙʦʣʦʪʦ ʦʣʠʛʦʪʨʦʬʥʦʛʦ ʦʙʣʠʢʘ, ʦʯʝʚʠʜʥʦ, 

ʢʣʶʯʝʚʦʝ ʚ ʧʨʦʰʣʦʤ. ʆʯʝʥʴ ʩʫʭʦʝ, ʥʘ ʛʣʫʙʠʥʝ ï

30 ʩʤ ʚʦʜʳ ʥʝʪ. ʆʪʦʙʨʘʥʳ ʜʚʝ ʧʨʦʙʳ, ʦʜʥʘ ʠʟ ʢʦ-

ʪʦʨʳʭ ʥʘ ʦʢʨʘʡʢʝ ʚʙʣʠʟʠ ʜʦʨʦʛʠ, ʛʜʝ ʦʙʥʘʨʫʞʝʥʳ 

ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʣʶʯʝʚʳʭ ʙʦʣʦʪ 

(ʩʤ. ʪʘʙʣʠʮʫ). ɺʳʩʦʪʘ ʩʦʩʝʥ ʜʦʩʪʠʛʘʝʪ 6 ʤ, ʩʧʦʨʘ-

ʜʠʯʝʩʢʠ ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʜʨʦʩʪ Alnus incana, Picea 

obovata. ʉʨʝʜʠ ʚʠʜʦʚ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ 

ʷʨʫʩʘ, ʧʦʢʨʳʪʠʝ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʛʘʝʪ 70%, ʧʨʝʦʙ-

ʣʘʜʘʶʪ Vaccinium uliginosum, Betula nana, Rubus 

chamaemorus, Empetrum spp., Chamaedaphne ca-

lyculata. ʆʙʠʣʴʥʘ ʦʩʦʢʘ Carex globularis, ʚʩʪʨʝ-

ʯʝʥʳ Eriophorum vaginatum, Calluna vulgaris (!), 

ʝʜʠʥʠʯʥʦ ʧʨʦʠʟʨʘʩʪʘʶʪ Oxycoccus palustre, Equi-

setum fluviatile, Melampyrum pratense. ʅʝʪʠʧʠʯʝʥ 

ʭʘʨʘʢʪʝʨ ʤʦʭʦʚʦʛʦ ʷʨʫʩʘ, ʟʜʝʩʴ ʜʦʤʠʥʠʨʫʝʪ 

Sphagnum angustifolium, ʟʥʘʯʠʪʝʣʴʥʘ ʨʦʣʴ ʟʝʣʝ-

ʥʳʭ ʤʭʦʚ Pleurozium shcreberi, Hylocomium splen-

dens. ʆʪʤʝʯʝʥʳ Polytrichum juniperium, Au-

lacomnium palustre, Dicranum bonjeanii, Tomentyp-

num nitens, Sphagnum warnstorfii. ʇʦʩʣʝʜʥʠʝ ʠʟ 

ʫʧʦʤʷʥʫʪʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʦʠʟʦʰʝʜʰʝʡ ʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʩʤʝʥʝ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʙʦʣʦʪʘ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʥʦʡ ʩ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʥʘʧʦʨ-

ʥʦʛʦ ʛʨʫʥʪʦʚʦʛʦ ʧʠʪʘʥʠʷ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʠʟʫʯʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘʭʦʜʠʪʩʷ 

ʩʧʨʘʚʘ ʦʪ ʜʦʨʦʛʠ (ʩʤ. ʨʠʩʫʥʦʢ 1, ˉˉ 5ï8). 

ʆʟʝʨʦ ɹʦʣʴʰʦʝ ʈʘʜʦʚʦ (ʩʤ. ʨʠʩʫʥʦʢ 1, ˉ 5) 

(ʧʣʦʱʘʜʴ 0,9 ʛʘ). ʈʘʩʧʦʣʦʞʝʥʦ ʚ ʧʦʥʠʞʝʥʠʠ ʨʝʣʴ-

ʝʬʘ. ʉ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥ ʝʛʦ 

ʦʢʨʫʞʘʝʪ ʙʦʣʦʪʥʳʡ ʤʘʩʩʠʚ (ˉ 6), ʦʙʣʝʩʝʥʥʳʡ 

ʥʠʟʢʦʨʦʩʣʦʡ ʨʝʜʢʦʡ ʩʦʩʥʦʡ. ʇʨʦʙʳ ʚʦʜʳ, ʦʪʦ-

ʙʨʘʥʥʳʝ ʠʟ ʦʟʝʨʘ, ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝ-

ʣʷʤ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʝʭ, ʯʪʦ ʧʦʣʫʯʝʥʳ ʜʣʷ 

ʦʟʝʨ ɹ. ʐʝʣʝʥʥʦʝ ʠ ʄʝʣʢʦʝ (ʩʤ. ʪʘʙʣʠʮʫ). ʌʣʦʨʘ 

ʦʟʝʨʘ ʥʘʩʯʠʪʳʚʘʝʪ 18 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʠ ʦʢʦʣʦ 

10 ʚʠʜʦʚ ʤʭʦʚ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʟʝʨʝ ʩʦʦʙʱʝ-

ʩʪʚʘ ʬʦʨʤʠʨʫʶʪ Nuphar lutea, Nymphaea candida, 

Menyanthes trifoliata, Utricularia intermedia, Carex 

lasiocarpa, Elodea canadensis, Sparganium angusti-

folium, Equisetum fluviatile, Warnstorfia sp., Fontin-

alis antipyretica, Scorpidium scorpioides ʠ Chara sp. 

ʆʟʝʨʦ ʟʘʨʘʩʪʘʝʪ ʩʣʘʙʦ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʧʝʨʠ-

ʬʠʨʠʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʦʣʦʪʥʳʭ ʠ ʚʥʫʪʨʠʙʦ-

ʣʦʪʥʳʭ ʦʟʝʨ [5]. 

ɹʦʣʦʪʦ ʧʨʠʦʟʝʨʥʦʝ (ʩʤ. ʨʠʩʫʥʦʢ 1, ˉ 6) (ʧʣʦ-

ʱʘʜʴ 2,7 ʛʘ). ɺ 20 ʤ ʦʪ ʫʨʝʟʘ ʚʦʜʳ ʦʧʠʩʘʥ ʢʦʤ-

ʧʣʝʢʩ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʧʫʭʦʥʦʩʦʚʦ(Trichophorum 

cespitosum)-ʩʬʘʛʥʦʚʳʭ ʢʦʚʨʦʚ ʠ ʩʦʩʥʦʚʦ-ʢʫʩʪʘʨ-

ʥʠʯʢʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦ-ʩʬʘʛʥʦʚʳʭ ʥʠʟʢʠʭ ʛʨʷʜ. 

ʂʨʦʤʝ ʧʫʭʦʥʦʩʘ ʜʝʨʥʠʩʪʦʛʦ ʚ ʢʦʚʨʘʭ ʧʨʦʠʟʨʘʩ-

ʪʘʶʪ Carex pauciflora ʠ ʝʜʠʥʠʯʥʦ ʢʫʩʪʘʨʥʠʯʢʠ 

(Andromeda polifolia, Calluna vulgaris, Oxycoccus 

palustris). ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚʷʥʦ-

ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ (15%). ɺ 

ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ ʧʨʝʦʙʣʘʜʘʝʪ Sphagnum papillo-

sum, ʥʘʡʜʝʥʳ Sph. compactum, Sph. lindbergii, ʘ 

ʪʘʢʞʝ ʧʝʯʝʥʦʯʥʠʢ Cladopodiella fluitans. ʇʨʦʙʳ 

ʚʦʜʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʤʝʟʦʦʣʠʛʦʪʨʦʬʥʳʝ ʫʩʣʦʚʠʷ 

(ʩʤ. ʪʘʙʣʠʮʫ). ɻʨʷʜʳ ʦʙʣʝʩʝʥʳ ʥʠʟʢʦʨʦʩʣʦʡ ʩʦʩ-

ʥʦʡ (Pinus sylvestris f. litwinowii ʠ f. willkommii, 

h=1ï2,5 ʤ). ʆʪʜʝʣʴʥʳʝ ʚʳʩʦʢʠʝ ʜʝʨʝʚʴʷ ʦʪʤʝʯʝʥʳ 

ʧʦ ʧʝʨʠʬʝʨʠʠ ʙʦʣʦʪʘ (P. sylvestris f. uliginosa, 

h=8ï10 ʤ). ʅʘ ʛʨʷʜʘʭ ʦʙʠʣʴʥʳ ʢʫʩʪʘʨʥʠʯʢʠ 

(Empetrum hermaphroditum, Calluna vulgaris), ʩʧʦ-

ʨʘʜʠʯʝʩʢʠ ʚʩʪʨʝʯʘʝʪʩʷ Betula nana, ʚ ʤʦʭʦʚʦ-ʣʠ-

ʰʘʡʥʠʢʦʚʦʤ ʷʨʫʩʝ ʜʦʤʠʥʠʨʫʶʪ Sphagnum fuscum 

(65%) ʠ ʢʫʩʪʠʩʪʳʝ ʣʠʰʘʡʥʠʢʠ (Cladonia stygia, 

Cl. stellaris, Cl. arbuscula, Cetraria spp.) (35%). ɺ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʙʦʣʦʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʜʘʣʴʰʝ ʦʪ 

ʦʟʝʨʘ, ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʩʦʩʥʦʚʦ-ʚʝʨʝʩʢʦʚʦ-ʧʫʰʠ-

ʮʝʚʦ-ʩʬʘʛʥʦʚʦʝ ʙʦʣʦʪʦ, (pH=4,61, EC=48,9 

ʤʢʉʤ/ʩʤ). ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʙʦʣʦʪʘ, ʚ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʦʙʲʝʢʪʘ ˉ 8, ʚʩʪʨʝʯʝʥ ʥʝʙʦʣʴʰʦʡ ʫʯʘʩʪʦʢ ʩ 

ʧʫʭʦʥʦʩʦʚʦ(Trichophorum alpinum)-ʩʬʘʛʥʦʚʳʤ 

(Sphagnum warnstorfii) ʩʦʦʙʱʝʩʪʚʦʤ ʩ ʫʯʘʩʪʠʝʤ 

ʚʘʭʪʳ ʠ ʧʫʰʠʮʳ ʫʟʢʦʣʠʩʪʥʦʡ. 

ʆʟʝʨʦ ʄʘʣʦʝ ʈʘʜʦʚʦ (ʩʤ. ʨʠʩʫʥʦʢ 1, ˉ 7) (ʧʣʦ-

ʱʘʜʴ 0,37 ʛʘ) ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʩʭʦʜʥʦ ʩ ʦʟʝʨʘʤʠ ɹʦʣ. ʐʝʣʝʥʥʦʝ ʠ ʄʝʣʢʦʝ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʢʘʨʩʪʦʚʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

ɺʜʦʣʴ ʫʨʝʟʘ ʚʦʜʳ ʚ ʦʟʝʨʝ ʧʨʦʠʟʨʘʩʪʘʝʪ Carex 

acuta, Galium palustre ʠ ʜʨ. 

ɹʦʣʦʪʦ (ʩʤ. ʨʠʩʫʥʦʢ 1, ˉ 8) (ʧʣʦʱʘʜʴ 1,67 ʛʘ). 

ʆʙʲʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʫʜʥʦʧʨʦʭʦʜʠʤʦʝ 

ʩʦʩʥʦʚʦʝ ʢʣʶʯʝʚʦʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʪʨʘʚʷʥʦ-ʦʩʦ-

ʢʦʚʦ-ʩʬʘʛʥʦʚʦʝ ʙʦʣʦʪʦ ʩ ʢʨʫʧʥʦʢʦʯʢʦʚʘʪʳʤ ʤʠʢ-

ʨʦʨʝʣʴʝʬʦʤ. ɺʳʩʦʪʘ ʩʦʩʝʥ ʜʦʩʪʠʛʘʝʪ 6ï8 ʤ. ʍʘ-

ʨʘʢʪʝʨʝʥ ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ 

ʠʟ ʟʘʨʦʩʣʝʡ Juniperus communis, Rosa acicularis, 

Lonicera pallasii, Frangula alnus, Salix lapponum ʠ 

S. phylicifolia. ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʘʚʛʫʩʪ 

2014 ʛ.) ʙʦʣʦʪʦ ʙʳʣʦ ʩʦʚʝʨʰʝʥʥʦ ʩʫʭʠʤ, ʧʦʵʪʦʤʫ 

ʦʪʦʙʨʘʪʴ ʧʨʦʙʫ ʚʦʜʳ ʠʟ ʰʫʨʬʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ 

ʚʦʟʤʦʞʥʳʤ. ʅʘ ʢʦʯʢʘʭ ʚʳʩʦʪʦʡ ʜʦ 0,7 (1) ʤ 

ʦʙʠʣʴʥʳ ʢʫʩʪʘʨʥʠʯʢʠ Vaccinium uliginosum, V. vi-

tis-idaea, Empetrum spp., ʦʪʤʝʯʝʥ Calluna vulgaris. 

ʅʘ ʙʦʣʦʪʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 64 ʚʠʜʘ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʩʣʝ-

ʜʫʝʪ ʩʯʠʪʘʪʴ ʥʘʭʦʜʢʫ ʨʝʜʢʦʛʦ ʚʠʜʘ ï Carex 

capitata. 

ʅʘ ʜʘʥʥʦʤ ʙʦʣʦʪʝ ʚʳʧʦʣʥʝʥʦ ʙʫʨʝʥʠʝ ʪʦʨʬʷ-

ʥʦʡ ʟʘʣʝʞʠ. ɻʣʫʙʠʥʘ ʪʦʨʬʷʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘ-

ʚʠʣʘ 3,5 ʤ, ʧʦʜʩʪʠʣʘʶʱʠʝ ʧʦʨʦʜʳ ï ʛʣʠʥʳ. ɹʫʨʝ-

ʥʠʝ ʚʳʧʦʣʥʷʣʠ ʚ ʩʬʘʛʥʦʚʦʤ ʧʦʥʠʞʝʥʠʠ ʤʝʞʜʫ 

ʢʦʯʢʘʤʠ. ɿʘʣʝʞʴ ʮʝʣʠʢʦʤ ʩʣʦʞʝʥʘ ʥʠʟʠʥʥʳʤʠ 

ʪʦʨʬʘʤʠ; ʨʝʟʫʣʴʪʘʪʳ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʙʦʪʘʥʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʦʨʬʷʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʨʠʩʫʥʦʢ 2). 

ʀʥʠʮʠʘʣʴʥʳʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʙʦʣʦʪʘ 

ʩʚʷʟʘʥʳ ʩ ʩʫʭʦʜʦʣʴʥʳʤ ʟʘʙʦʣʘʯʠʚʘʥʠʝʤ ʭʚʦʡʥʦ-

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ (ʩʪʘʜʠʷ I). ɼʘʣʝʝ ʨʦʣʴ 
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ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʠʥʘʝʪ ʫʤʝʥʴ-

ʰʘʪʴʩʷ, ʘ ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʤʦʭʦʦʙʨʘʟʥʳʭ ï ʫʚʝʣʠ-

ʯʠʚʘʪʴʩʷ. ʊʘʢ, ʥʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʚ ʩʦʦʙʱʝʩʪʚʘʭ 

ʥʘʯʠʥʘʝʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʪʨʦʩʪʥʠʢ, ʘ ʥʘ ʪʨʝʪʴʝʡ 

ʩʪʘʜʠʠ ï ʛʠʧʥʦʚʳʝ ʤʭʠ (Warnstorfia fluitans, 

Tomentypnum nitens, Pseudocalliergon trifarium). ɺ 

ʵʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʮʝʥʦʟʦʚ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʦʪʥʦʝ 

ʨʘʟʥʦʪʨʘʚʴʝ (Menyanthes trifoliata, Comarum pal-

ustre, Equisetum fluviatile, Eriophorum angustifo-

lium, Carex rostrata, C. lasiocarpa). ʅʘʯʠʥʘʷ ʩ ʯʝʪ-

ʚʝʨʪʦʡ ʩʪʘʜʠʠ (ʛʣʫʙʠʥʘ ʦʪ 2,0 ʤ ʠ ʤʝʥʴʰʝ) ʧʨʦʠʩ-

ʭʦʜʠʪ ʨʝʟʢʘʷ ʩʤʝʥʘ ʜʦʤʠʥʘʥʪʦʚ ʚ ʤʦʭʦʚʦʤ ʷʨʫʩʝ: 

ʥʘ ʩʤʝʥʫ ʛʠʧʥʦʚʳʤ ʤʭʘʤ ʧʨʠʭʦʜʠʪ Sphagnum 

warnstorfii. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʦʝ 

ʙʦʣʦʪʦ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʙʦʛʘʪʳʭ ʥʘʧʦʨ-

ʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɼʘʥʥʘʷ ʬʘʟʘ ʨʘʟʚʠʪʠʷ ʙʦʣʦʪʘ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʡ. ɺ ʧʨʝʜʝʣʘʭ IVïVI 

ʩʪʘʜʠʡ ʥʘ ʙʦʣʦʪʥʦʤ ʫʯʘʩʪʢʝ ʧʨʦʠʩʭʦʜʷʪ ʣʦʢʘʣʴ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʦʤʠʥʠʨʫʶʱʠʭ ʠ ʩʦʧʫʪʩʪʚʫ-

ʶʱʠʭ ʚʠʜʘʭ. ʅʘ ʩʪʘʜʠʠ IV ʚ ʤʦʭʦʚʦʤ ʷʨʫʩʝ ʘʢ-

ʪʠʚʥʳ Sphagnum riparium ʠ Tomentypnum nitens, 

ʥʦ ʫʞʝ ʥʘ V ʩʪʘʜʠʠ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʦʣʴ Sphagnum obtusum. ʅʘ VI ʩʪʘ-

ʜʠʠ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʚʝʨʝʩʢʦʚʳʭ ʢʫʩʪʘʨʥʠʯʢʦʚ ʠ 

Carex globularis. ʅʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʨʘʟʚʠʪʠʷ 

ʜʘʥʥʳʡ ʙʦʣʦʪʥʳʡ ʫʯʘʩʪʦʢ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʦʙʣʝʩʝʥ (ʢʘʢ ʧʨʘʚʠʣʦ, ʝʣʴʶ ʠ/ʠʣʠ ʩʦʩʥʦʡ). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʥʦʚʳʭ ʣʦʢʘʣʠʪʝʪʦʚ ʦʭʨʘʥʷʝʤʳʭ ʚ ʈʦʩʩʠʠ ʚʠʜʦʚ 

[3]: Bryoria fremontii (ʥʘ ʦʢʨʘʡʢʝ ʙʦʣʦʪʘ ˉ8), 

Cypripedium calceolus (ʙʦʣʦʪʦ ˉ4), Dactylorhiza 

traunsteineri s.l. (ʙʦʣʦʪʦ ˉ6). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʦ ʟʘ-

ʙʦʣʦʯʝʥʥʦʤʫ ʙʝʨʝʛʫ ʦʟ. ɹʦʣʴʰʦʝ ʈʘʜʦʚʦ ʙʳʣʘ ʦʙ-

ʥʘʨʫʞʝʥʘ ʤʘʣʦʯʠʩʣʝʥʥʘʷ ʧʦʧʫʣʷʮʠʷ Hammarbya 

paludosa ï ʚʠʜʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʚ ɸʨʭʘʥ-

ʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ [2]. 
 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʦʨʬʦʚ ʠʟ ʩʢʚʘʞʠʥʳ ʥʘ ʢʣʶʯʝʚʦʤ ʙʦʣʦʪʝ (ˉ8) 

 

ɺ ʮʝʣʦʤ, ʠʟʫʯʝʥʥʳʝ ʤʘʣʳʝ ʙʦʣʦʪʘ ʠ ʦʟʝʨʘ 

ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ʇʠʥʝʛʘ ʙʣʠʟ ʜ. ʇʝʨʰʢʦʚʦ, ʬʦʨ-

ʤʠʨʫʶʱʠʝʩʷ ʚ ʫʩʣʦʚʠʷʭ ʢʘʨʩʪʦʚʳʭ ʧʨʦʷʚʣʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʧʦʟʥʘʥʠʷ ʠʭ ʪʠʧʦʣʦʛʠʠ, ʛʠʜʨʦʭʠʤʠʠ, ʛʝʥʝ-

ʟʠʩʘ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ-

ʥʦʡ ʯʝʨʪʦʡ ʙʦʣʦʪʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʠʟʫʯʝʥʥʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦ-

ʣʦʪ ʢʘʢ ʚ ʢʘʨʩʪʦʚʳʭ ʚʦʨʦʥʢʘʭ, ʟʘʧʦʣʥʝʥʥʳʭ ʚʦ-

ʜʦʡ, ʧʦ ʩʧʣʘʚʠʥʥʦʤʫ ʪʠʧʫ, ʪʘʢ ʠ ʚ ʧʦʥʠʞʝʥʠʷʭ 

ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʴʝʬʘ ʧʨʠ ʥʘʣʠʯʠʠ ʩʪʘ-

ʙʠʣʴʥʦʛʦ ʛʨʫʥʪʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʇʠʪʘʥʠʝ ʙʦʣʦʪʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʢʘʨʩʪʦ-

ʚʳʤʠ ʚʦʜʘʤʠ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʨʷʜʝ ʠʥʜʠʢʘ-

ʪʦʨʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʧʦʚʳ-

ʰʝʥʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʙʦʣʦʪʥʳʭ ʚʦʜ, ʥʘʣʠʯʠʝ 

ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʩʫʣʴʬʘʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ 

ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʚɻʪʨʦʬʥʳʭ ʠ ʢʣʶʯʝʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ 

ʈʌʌʀ, ʧʨʦʝʢʪ ˉ13-05-00837ʘ.  

ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ɺ.ʇ. ɼʝʥʠʩʝʥʢʦʚʘ ʟʘ ʘʥʘ-

ʣʠʟ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʦʨʬʦʚ, ɼ.ʄ. ʄʠʨʠʥʘ 

ʟʘ ʧʦʤʦʱʴ ʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʷʜʘ ʤʦʭʦʦʙʨʘʟʥʳʭ, 

ɻ.ɸ. ʊʶʩʦʚʘ ʟʘ ʦʬʦʨʤʣʝʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 
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ʊʦʤʩʢ, ʈʦʩʩʠʷ, Gashkova-lp@rambler.ru 

 

ʀʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʚʳʙʨʦʩʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʧʨʠʤʝʨʝ ʘʚʪʦʪʨʘʩʩʳ ʂʦʣʧʘʰʝʚʦ ï ɹʝʣʳʡ ʗʨ, ʧʨʦʭʦʜʷʱʝʡ ʧʦ 

ʫʯʘʩʪʢʫ ʩʦʩʥʦʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʦʛʦ ʙʦʣʦʪʘ. ʆʙʨʘʟʮʳ Chamaedaphne calyculata, Ledum palustre, Sphag-

num fuscum ʠ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʪʦʨʬʘ ʦʪʙʠʨʘʣʠ ʥʘ ʨʘʟʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʜʦʨʦʛʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ Zn ʠ Cu ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʨʘʩʪʝʥʠʷʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 120 ʤ, ʘ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ Cd ʠ Pb ʫʚʝʣʠʯʠ-

ʚʘʶʪʩʷ ʚ 70 ʤ ʦʪ ʘʚʪʦʜʦʨʦʛʠ. ʅʘ ʪʦʯʢʝ ʚ 20 ʤ ʦʪ ʜʦʨʦʛʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʢʨʦʤʝ Pb, ʦʩʪʘʶʪʩʷ 

ʥʘ ʫʨʦʚʥʝ ʬʦʥʘ. 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʜʦʨʦʛ ʯʝʨʝʟ ʚʝʨʭʦʚʳʝ ʙʦ-

ʣʦʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʵʢʦʣʦʛʠʯʝ-

ʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʤʝʥʷ-

ʝʪʩʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ [3, 

6]. ɸʚʪʦʜʦʨʦʛʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʧʳʣʠ, ʝʝ ʚʳʙʨʦʩ ʥʘ ʜʦʨʦʛʘʭ ʙʝʟ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʩʦʩʪʘʚʣʷʝʪ 56 ʪʳʩ. ʪ ʚ ʛʦʜ, ʠ ʧʝʨʝʥʦ-

ʩʠʪʩʷ ʧʦ ʚʦʟʜʫʭʫ ʜʦ ʩʦʪʝʥ ʢʠʣʦʤʝʪʨʦʚ. ɿʘʛʨʷʟʥʝ-

ʥʠʝ ʩʦʝʜʠʥʝʥʠʷʤʠ ʩʚʠʥʮʘ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ 

ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʵʪʠʣʠʨʦʚʘʥʥʦʛʦ ʙʝʥ-

ʟʠʥʘ, 80% ʚʩʝʭ ʚʳʙʨʦʩʦʚ ʩʚʠʥʮʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʜʦʣʶ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ [7]. ʅʘʢʦʧʣʝʥʠʝ ʩʚʠʥʮʘ ʚ 

ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʬʦʥʦʙʘʨʴʝʨʥʳʤ, ʥʦ ʤʭʠ ʠ ʣʠʰʘʡʥʠʢʠ 

ʥʘʢʘʧʣʠʚʘʶʪ ʩʚʠʥʝʮ ʧʦ ʙʝʟʙʘʨʴʝʨʥʦʤʫ ʪʠʧʫ [4]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʣʠ-

ʥ̫ʠʷ ʘʚʪʦʜʦʨʦʛʠ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣ-

ʣʦʚ ʨʘʩʪʝʥʠʷʤʠ ʚʝʨʭʦʚʦʛʦ ʙʦʣʦʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʚ ʂʦʣʧʘʰʝʚʩʢʦʤ ʨʘʡʦʥʝ ʊʦʤʩʢʦʡ ʦʙ-

ʣʘʩʪʠ. ʈʘʩʪʠʪʝʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʩʥʦʚʦ-ʢʫʩʪʘʨʥʠʯ-

ʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ ʬʠʪʦʮʝʥʦʟ (Oxycocco Sphagnetea 

Br.-Bl et. Tx 1943; Oxvcocco-Empetrion hermaphro-

diti [5]). ʏʝʨʝʟ ʙʦʣʦʪʦ ʧʨʦʣʦʞʝʥʘ ʛʨʫʥʪʦʚʘʷ ʘʚʪʦ-

ʜʦʨʦʛʘ ʂʦʣʧʘʰʝʚʦ ï ɹʝʣʳʡ ʗʨ, ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʢʦ-

ʪʦʨʦʡ ʥʝʙʦʣʴʰʘʷ, ʠ ʩʦʩʪʘʚʣʷʝʪ, ʚ ʩʨʝʜʥʝʤ, 4 ʘʚʪʦ-

ʤʘʰʠʥʳ ʚ ʯʘʩ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ Zn, Pb, Cd, 

Cu ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʨʘʩʪʝʥʠʡ Chamaedaphne 

calyculata (L.) Moench, Ledum palustre L., 

Sphagnum fuscum (Schimp.) Klinggr. ʠ ʚʝʨʭʥʝʛʦ 

ʩʣʦʷ ʪʦʨʬʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 20, 70, 120, 170 ʤ ʦʪ ʜʦ-

ʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. ʌʦʥʦʚʳʤ ʧʦʩʣʫʞʠʣ ʘʥʘʣʦʛʠʯ-

ʥʳʡ ʫʯʘʩʪʦʢ, ʫʜʘʣʝʥʥʳʡ ʦʪ ʜʦʨʦʛʠ ʥʘ 1100 ʤ. 

ɸʥʘʣʠʟ ʨʘʩʪʝʥʠʡ ʠ ʪʦʨʬʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ Zn, Pb, 

Cd ʠ Cu ʧʨʦʚʦʜʠʣʩʷ ʚʦʣʴʪ-ʘʤʧʝʨʦʤʝʪʨʠʯʝʩʢʠʤ 

ʤʝʪʦʜʦʤ [1] ʚ ʣʘʙʦʨʘʪʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʮʝʥʪʨʝ 

ʉʠʙʅʀʀʉʍʠʊ ʘʥʘʣʠʪʠʢʦʤ ʂʠʨʠʣʣʦʚʦʡ ʄ. ɽ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʩʯʠʪʘʥʳ 

ʩʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʢʘʞʜʦʡ ʪʦʯʢʝ ʦʪʙʦʨʘ ʧʨʦʙ. ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʧʦ-

ʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʘ ʤʠʥʠʤʘʣʴ-

ʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʜʦʨʦʛʠ (20 ʤ) ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʢʨʦʤʝ Pb, ʦʩʪʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʬʦʥʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ Zn ʠ Cu ʚ ʨʘʩ-

ʪʝʥʠʷʭ ʦʙʥʘʨʫʞʝʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 120 ʤ, ʘ Cd ʠ Pb 

ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʚ 70 ʤ ʦʪ ʧʦʣʦʪʥʘ ʜʦʨʦʛʠ (ʨʠʩʫ-

ʥʦʢ 1). ʇʦ ʜʘʥʥʳʤ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʜʣʷ ʩʫʭʦʜʦʣʴʥʳʭ ʘʛʨʦʮʝʥʦʟʦʚ [2], ʥʘʙʣʶʜʘʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʢʦʛʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʷ-

ʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʤʘʢʩʠʤʘʣʴʥʘ ʥʝ ʫ ʧʦ-

ʣʦʪʥʘ ʜʦʨʦʛʠ, ʘ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʥʝʛʦ.  

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʩʦʜʝʨʞʘ-

ʥʠʶ Pb ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʪʦʨʬʘ ʠ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ 

ʨʘʩʪʝʥʠʡ ʥʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʛʦ ʵʣʝ-

ʤʝʥʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʦʨʬʝ ʠ Sphagnum fuscum 

(ʨʠʩʫʥʦʢ 2). ʊʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 70ï120 ʤ ʦʪ ʜʦ-

ʨʦʛʠ ʩʦʭʨʘʥʷʝʪʩʷ ʜʣʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʜʦʨʦʛʠ ʜʘʞʝ ʥʝ-

ʙʦʣʴʰʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ, ʧʨʦʣʦʞʝʥʥʳʝ ʧʦ ʙʦʣʦʪʫ, 

ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʨʘʩʪʝʥʠʷʭ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ Zn ʠ Cu ʦʪʤʝʯʝʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 120 ʤ 

ʦʪ ʜʦʨʦʛʠ, ʥʘʩʳʱʝʥʥʦʩʪʴ Cd ʠ Pb ʚʳʰʝ ʚ ʨʘʩʪʝ-

ʥʠʷʭ, ʦʪʦʙʨʘʥʥʳʭ ʚ 70 ʤ ʦʪ ʧʦʣʦʪʥʘ ʜʦʨʦʛʠ. 

ʅʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Pb ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʚʝʨʭʥʝʤ ʩʣʦʝ ʪʦʨʬʘ ʠ ʚ ʩʬʘʛʥʦʚʳʭ ʤʭʘʭ. 
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ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʥʠʢʘʣʴʥʳʭ ʚʳʩʦʢʦʪʨʘʚʥʳʭ ʝʣʴʥʠʢʦʚ ⱷ ʨʝʬʫʛʠʫʤʦʚ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʘʭ ɹʨʷʥʩʢʦʛʦ ʇʦʣʝʩʴʷ. ɺʳʜʝʣʝʥʦ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʘʨʮʝʣʣ, 

ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʦʪʤʝʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʤʠʢʨʦʩʘʡʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʚʠʪʘʷ ʧʘʨʮʝʣʣʷʨʥʘʷ ʠ ʤʠʢʨʦʩʘʡʪ-

ʥʘʷ ʩʪʨʫʢʪʫʨʳ ʦʧʨʝʜʝʣʷʶʪ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʠʜʦʚʦʛʦ ʠ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʵʪʠʭ ʮʝʥʦʟʦʚ. 

 

ɹʦʣʦʪʘ ʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʇʦʣʝʩʴʝ, ʘ ʥʠʟʠʥʥʳʝ ʙʦʣʦʪʘ ï 

ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʪʠʧ ʙʦʣʦʪ ʇʦʣʝʩʩʢʦʡ ʥʠʟʤʝʥʥʦ-

ʩʪʠ. ʉʘʤʳʝ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʙʦʣʦʪ ʩʦʩʨʝʜʦʪʦ-

ʯʝʥʳ ʚ ʇʨʠʧʷʪʩʢʦ-ɼʝʩʥʠʥʩʢʦʤ ʇʦʣʝʩʴʝ [1]. ɺʳ-

ʩʦʢʦʪʨʘʚʥʳʝ ʝʣʴʥʠʢʠ  ʫʥʠʢʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, 

ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʥʘ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʘʭ ʇʦʣʝʩʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʣʝʩʥʦʡ 

ʟʦʥʳ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ɹʝʣʘ-

ʨʫʩʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʦʞʥʦʡ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦ-

ʢʠʤ ʚʠʜʦʚʳʤ ʙʦʛʘʪʩʪʚʦʤ [9, 11, 12, 14, 18]. ʆʥʠ 

ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʨʝʬʫʛʠʫʤʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʭ ʨʫʙʦʢ, ʦʩʫʰʠʪʝʣʴʥʦʡ ʤʝʣʠʦʨʘʮʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʟʝʤʝʣʴ ʵʪʠ ʩʦʦʙ-

ʱʝʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ, ʘ ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʮʝʥʦʟʦʚ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʩʫʢʮʝʩ-

ʩʠʡ. ʋʮʝʣʝʚʰʠʝ ʚʳʩʦʢʦʪʨʘʚʥʳʝ ʝʣʴʥʠʢʠ ï ʚʘʞ-

ʥʳʡ ʦʙʲʝʢʪ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʩʦʭʨʘ-

ʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙ-

ʨʘʟʠʷ. ɿʥʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʪʠʭ 

ʩʦʦʙʱʝʩʪʚ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʦʷʥʠʝ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʠ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ [3, 4]. ɺ ʣʠʪʝʨʘʪʫʨʝ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ ʩʚʝʜʝʥʠʡ ʦʙ ʵʪʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝ-

ʩʪʚʘʭ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ, ʜʝʪʘʣʴʥʦʝ ʦʧʠ-

ʩʘʥʠʝ ʧʦʜʦʙʥʳʭ ʫʮʝʣʝʚʰʠʭ ʮʝʥʦʟʦʚ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʷ ʠʭ ʦʭʨʘʥʳ. 

ʅʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʫʥʠʢʘʣʴʥʳʭ ʩʣʘʙʦʥʘʨʫʰʝʥ-

ʥʳʭ ʚʳʩʦʢʦʪʨʘʚʥʳʭ ʝʣʴʥʠʢʦʚ ʩʦʭʨʘʥʠʣʦʩʴ ʥʘ 

ʶʛʦ-ʚʦʩʪʦʢʝ ɹʨʷʥʩʢʦʛʦ ʇʦʣʝʩʴʷ ʥʘ ʥʠʟʠʥʥʦʤ ʙʦ-

ʣʦʪʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʧʨʝʜʝʣʘʭ ʧʘʤʷʪʥʠʢʘ ʧʨʠ-

ʨʦʜʳ çɹʦʣʦʪʦ ʈʳʞʫʭʘè (ɹʨʷʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʅʘʚ-

ʣʠʥʩʢʠʡ ʨʘʡʦʥ) [2, 15, 16]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʧʦʣʝʚʳʭ ʩʝ-

ʟʦʥʦʚ 2011ï2014 ʛʛ. ʇʨʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘ-

ʥʠʷʭ ʩʦʦʙʱʝʩʪʚ ʩʦʩʪʘʚʣʷʣʠ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ. 

ʈʘʟʤʝʨ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ 100 ʤ2. ʇʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ʚʠʜʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʰʢʘʣʝ ɾ. ɹʨʘʫʥ-

ɹʣʘʥʢʝ. ʂʣʘʩʩʳ ʧʦʩʪʦʷʥʩʪʚʘ ʜʘʥʳ ʧʦ ʧʷʪʠʙʘʣʣʴ-

ʥʦʡ ʰʢʘʣʝ [10]. ʅʘ ʦʩʥʦʚʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘ-

ʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦʢʘʟʘʪʝʣʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʦʦʙʱʝʩʪʚ:  ʚʠʜʦʚʦʝ  ʙʦʛʘʪʩʪʚʦ,  ʚʠʜʦʚʘʷ ʥʘʩʳʱʝʥ- 

ʥʦʩʪʴ, ʯʠʩʣʦ ʚʠʜʦʚ ʧʦ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʤ ʛʨʫʧ-

ʧʘʤ [13]. ʃʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 

ʜʘʥʳ ʧʦ ʉ.ʂ. ʏʝʨʝʧʘʥʦʚʫ [17]. ʉʦʩʪʘʚ ʮʝʥʦʧʦʧʫʣʷ-

ʮʠʡ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʨʘʟʨʘ-

ʙʦʪʘʥʥʳʤ ʨʘʥʝʝ ʤʝʪʦʜʠʢʘʤ [5]. 

ʈʘʥʝʝ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʜʚʘ ʚʘʨʠʘʥʪʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʦʢʦʪʨʘʚʥʳʭ ʝʣʴʥʠʢʦʚ: 1) ʥʘ ʤʝ-

ʩʪʝ ʦʪʢʨʳʪʳʭ ʪʨʘʚʷʥʳʭ ʙʦʣʦʪ, ʢʦʪʦʨʳʝ ʜʦʣʛʦʝ 

ʚʨʝʤʷ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʩʝʥʦʢʦʰʝʥʠʝʤ; 2) ʥʘ ʤʝ-

ʩʪʝ ʯʝʨʥʦʦʣʴʰʘʥʠʢʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʩʣʝ 

ʩʧʣʦʰʥʦʡ ʨʫʙʢʠ ʚʳʩʦʢʦʪʨʘʚʥʳʭ ʝʣʴʥʠʢʦʚ [6].  

ɺʳʩʦʢʦʪʨʘʚʥʳʝ ʝʣʴʥʠʢʠ ʧʨʝʜʩʪʘʚʣʷʪʁ ʩʦʙʦʡ 

ʬʠʥʘʣʴʥʫʶ ʩʪʘʜʠʶ ʚ ʨʘʟʚʠʪʠʠ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʥʘ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʘʭ ɹʨʷʥʩʢʦʛʦ ʇʦʣʝʩʴʷ. ʇʦ ʚʠ-

ʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʠ ʩʪʨʫʢʪʫʨʝ ʵʪʠ ʝʣʴʥʠʢʠ ʙʣʠʟʢʠ ʢ 

ʢʣʠʤʘʢʩʥʳʤ ʮʝʥʦʟʘʤ [15, 16]. ɺ ʝʣʴʥʠʢʘʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚʩʝ ʚʠʜʳ ʜʝʨʝʚʴʝʚ, ʘʨʝʘʣʳ ʢʦʪʦʨʳʭ 

ʚʢʣʶʯʘʶʪ ɹʨʷʥʩʢʦʝ ʇʦʣʝʩʴʝ, ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʢʦʪʦʧʫ ʥʠʟʠʥ-

ʥʳʭ ʙʦʣʦʪ: Picea abies (L.) Karst., Alnus glutinosa 

(L.) Gaertn., Betula pubescens Ehrh., Fraxinus excel-

sior L., Padus avium Mill.  ʠ Ulmus glabra Huds. ɺ 

ʧʦʧʫʣʷʮʠʷʭ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ-ʵʜʠʬʠʢʘʪʦ-

ʨʦʚ (P. abies, A. glutinosa) ʧʨʦʠʩʭʦʜʠʪ ʫʩʪʦʡʯʠʚʳʡ 

ʦʙʦʨʦʪ ʧʦʢʦʣʝʥʠʡ. ʄʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʩʦ ʚʨʝʤʝ-

ʥʝʤ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʧʦʧʫʣʷʮʠʠ ʩʬʦʨʤʠʨʫʶʪʩʷ ʠ 

ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ. ɺʳʩʦʢʦʪʨʘʚʥʳʝ ʝʣʴʥʠʢʠ 

ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʚ ʪʨʘʚʷʥʦʤ 

ʧʦʢʨʦʚʝ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: Angelica sylvestris L., 

Carex acuta L., Cirsium oleraceum (L.) Scop., Eupa-

torium cannabinum L., Filipendula ulmaria (L.) 

Maxim., Ligularia sibirica (L.) Cass., Lycopus euro-

paeus L., Lysimachia vulgaris L., Lythrum salicaria 

L., Phragmites australis (Cav.) Trin. ex Steud., Ur-

tica dioica L. ʠ ʜʨ.  

ɺ ʧʘʨʮʝʣʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʮʝʥʦʟʦʚ ʯʝʨʝʜʫ-

ʶʪʩʷ ʪʝʤʥʳʝ ʠ ʩʚʝʪʣʳʝ ʧʘʨʮʝʣʣʳ. ʊʝʤʥʳʝ ʧʘʨ-

ʮʝʣʣʳ  ʩʦʤʢʥʫʪʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʚʟʨʦʩʣʳʭ ʜʝʨʝ-

ʚʴʝʚ, ʘ ʪʘʢʞʝ ʠʭ ʧʦʜʨʦʩʪʘ. ʇʣʦʱʘʜʴ ʪʝʤʥʳʭ ʧʘʨ-

ʮʝʣʣ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 200 ʜʦ 500 ʤ2. ʆʥʠ ʟʘʥʠʤʘʶʪ 

74% ʩʦʦʙʱʝʩʪʚʘ. ʆʩʚʝʱʝʥʥʦʩʪʴ ʧʦʜ ʧʦʣʦʛʦʤ ʪʝʤ-

ʥʳʭ ʧʘʨʮʝʣʣ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 2% ʦʪ ʧʦʣʥʦʡ. ɿʥʘ-

ʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʪʦʨ-

ʬʷʥʠʩʪʳʭ ʧʦʯʚ ʧʝʨʝʢʨʳʪʘ ʥʘʩʪʠʣʦʤ ʠʟ ʧʦʚʝʨʭ-

ʥʦʩʪʥʳʭ ʢʦʨʥʝʡ  ʜʝʨʝʚʴʝʚ,  ʘ  ʪʘʢʞʝ  ʟʘʥʷʪʘ  ʧʨʠʩʪ- 
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ʚʦʣʴʥʳʤʠ ʧʦʚʳʰʝʥʠʷʤʠ ʜʝʨʝʚʴʝʚ. ʄʝʥʴʰʫʶ 

ʧʣʦʱʘʜʴ ʧʦʢʨʳʚʘʝʪ ʚʘʣʝʞ, ʚʳʚʘʣʴʥʳʝ ʙʫʛʨʳ, ʯʝʨ-

ʥʦʦʣʴʭʦʚʳʝ ʢʦʯʢʠ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʩʘʡʪʳ. ʅʘ ʜʦʣʶ 

ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʭ ʪʦʨʬʷʥʠʩʪʳʭ ʧʦʯʚ, ʥʝ ʧʝʨʝ-

ʢʨʳʪʫʶ ʜʨʫʛʠʤʠ ʤʠʢʨʦʩʘʡʪʘʤʠ, ʦʩʪʘʝʪʩʷ ʥʝʤʥʦ-

ʛʠʤ ʙʦʣʝʝ 10%. ʉʚʝʪʣʳʝ ʧʘʨʮʝʣʣʳ  ʦʢʥʘ ʚ ʝʣʴ-

ʥʠʢʝ ʚʳʩʦʢʦʪʨʘʚʥʦʤ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʩʦʤʢʥʫʪʳʡ 

ʷʨʫʩ ʜʨʝʚʦʩʪʦʷ. ʆʢʥʘ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʤʝʩʪʝ ʚʳ-

ʚʘʣʦʚ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʨʝʚʴʝʚ. ʇʣʦʱʘʜʴ 

ʦʢʦʥ ʦʪ 30 ʜʦ 300 ʤ2. ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʚʩʝʭ 

ʦʢʦʥ  26% ʦʪ ʧʣʦʱʘʜʠ ʩʦʦʙʱʝʩʪʚʘ. ʉʨʝʜʥʷʷ 

ʦʩʚʝʱʝʥʥʦʩʪʴ ʚ ʦʢʥʘʭ ʥʘ ʫʨʦʚʥʝ ʪʨʘʚʷʥʦʛʦ ʧʦ-

ʢʨʦʚʘ  46% ʦʪ ʧʦʣʥʦʡ. ɿʜʝʩʴ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʤ-

ʥʳʭ ʧʘʨʮʝʣʣ, ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʡ ʪʦʨʬʷʥʠʩʪʳʡ 

ʩʫʙʩʪʨʘʪ ʟʘʥʠʤʘʝʪ ʧʦʯʪʠ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯ-

ʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʦʩʢʦʣʴʢʫ ʝʱʝ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥ 

ʥʘʩʪʠʣ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʢʦʨʥʝʡ ʜʝʨʝʚʴʝʚ, ʘ ʚʘ-

ʣʝʞ, ʦʣʴʭʦʚʳʝ ʢʦʯʢʠ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʩʘʡʪʳ ʟʘʥʠ-

ʤʘʶʪ ʥʝʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ.  
ʈʘʟʚʠʪʘʷ ʚ ʚʳʩʦʢʦʪʨʘʚʥʦʤ ʝʣʴʥʠʢʝ ʧʘʨʮʝʣʣʷʨ-

ʥʘʷ ʠ ʤʠʢʨʦʩʘʡʪʥʘʷ ʩʪʨʫʢʪʫʨʳ ʦʧʨʝʜʝʣʷʶʪ ʚʳʩʦ-
ʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʠʜʦʚʦʛʦ ʠ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝ-
ʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʊʘʢ ʥʘ ʜʚʘʜʮʘʪʠ ʜʚʫʭ ʧʨʦʙ-
ʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʧʦ 100 ʤ2 ʢʘʞʜʘʷ, ʚʠʜʦʚʦʝ ʙʦʛʘʪ-
ʩʪʚʦ ʩʦʩʪʘʚʣʷʝʪ 164 ʚʠʜʘ ʨʘʩʪʝʥʠʡ, ʠʟ ʥʠʭ ʩʦʩʫʜʠ-
ʩʪʳʭ ʨʘʩʪʝʥʠʡ  128 ʚʠʜʦʚ, ʘ ʤʦʭʦʦʙʨʘʟʥʳʭ  36 
ʚʠʜʦʚ (ʪʘʙʣʠʮʘ). ɺʠʜʦʚʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʦʩʫʜʠ-
ʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚʘʨʴʠʨʫʝʪ ʦʪ 55 ʜʦ 68 ʚʠʜʦʚ ʥʘ 100 
ʤ2, ʤʦʭʦʦʙʨʘʟʥʳʭ  ʦʪ 11 ʜʦ 23 ʚʠʜʦʚ ʥʘ 100 ʤ2. 
ʉʨʝʜʠ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʦʜʦʤʠʥʠ-
ʨʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ: ʙʦʨʝʘʣʴʥʦʡ ʛʨʫʧʧʳ (Circaea 
alpina L., Maianthemum bifolium (L.) F. W. Schmidt, 
Orthilia secunda (L.) House ʠ ʜʨ.), ʥʝʤʦʨʘʣʴʥʦʡ 
(Convallaria majalis L., Festuca gigantea (L.) Vill., 

Paris quadrifolia L. ʠ ʜʨ.), ʯʝʨʥʦʦʣʴʭʦʚʦʡ (Angel-
ica sylvestris, Cirsium oleraceum, Lycopus euro-
paeus ʠ ʜʨ.), ʪʨʘʚʷʥʦ-ʙʦʣʦʪʥʦʡ (Agrostis stolonif-
era L., Caltha palustris L., Carex acuta, Lysimachia 
vulgaris ʠ ʜʨ.) ʠ ʚʣʘʞʥʦ-ʣʫʛʦʚʦʡ (Filipendula ul-
maria, Geum rivale L., Polygonum bistorta L., Ra-
nunculus repens L. ʠ ʜʨ.). ɽʜʠʥʠʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʫʭʦ-ʣʫʛʦʚʦʡ ʛʨʫʧʧʳ (Fragaria 
vesca L., Phalacroloma annuum (L.) Dumort.) ʠ ʘʜ-
ʚʝʥʪʠʚʥʦʡ (Grossularia reclinata (L.) Mill.) (ʩʤ. 
ʪʘʙʣʠʮʫ). 
ɺ ʚʳʩʦʢʦʪʨʘʚʥʳʭ ʝʣʴʥʠʢʘʭ ʩʦʭʨʘʥʠʣʦʩʴ ʙʦʣʴ-

ʰʦʝ ʯʠʩʣʦ ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 
ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ 
ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ [7] ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
[8]: Angelica palustris (Boiss.) Hoffm., Carex loliacea 
L., Corallorrhiza trifida Chatel., Cypripedium 
calceolus L., Dactylorhiza fuchsii (Druce) Soo, 
Daphne mezereum L., Epipactis helleborine (L.) 
Crantz, Juniperus communis L., Ligularia sibirica, 
Listera ovata (L.) R. Br., Malaxis monophyllos (L.) 
Sw., Melandrium dioicum (L.) Coss. & Germ., Neottia 
nidus-avis (L.) Rich., Ophioglossum vulgatum L., 
Trisetum sibiricum Rupr ʠ ʜʨ.  
ɺʳʩʦʢʦʪʨʘʚʥʳʝ ʝʣʴʥʠʢʠ  ʵʪʘʣʦʥʥʳʝ ʩʦʦʙʱʝ-

ʩʪʚʘ ʜʣʷ ʣʝʩʦʚ ʥʘ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʘʭ ɹʨʷʥʩʢʦʛʦ 
ʇʦʣʝʩʴʷ. ʕʪʠ ʮʝʥʦʟʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ ʬʠʪʦʮʝʥʦʪʠʯʝ-
ʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚ 
ʥʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ ʧʨʦʠʟʨʘʩʪʘʪʴ ʚʠʜʳ ʨʘʟ-
ʣʠʯʥʳʭ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɺ ʵʪʠʭ ʩʦ-
ʦʙʱʝʩʪʚʘʭ ʦʪʤʝʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ 
ʟʥʘʯʝʥʠʷ ʚʠʜʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʚʠʜʦʚʦʛʦ ʙʦ-
ʛʘʪʩʪʚʘ. ʆʥʠ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʨʝʜʢʠʭ 
ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ.

 

ʊʘʙʣʠʮʘ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠ ʤʦʭʦʦʙʨʘʟʥʳʭ  

ʚ ʚʳʩʦʢʦʪʨʘʚʥʳʭ ʝʣʴʥʠʢʘʭ ʥʘ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʘʭ ɹʨʷʥʩʢʦʛʦ ʇʦʣʝʩʴʷ 

ʇʦʢʘʟʘʪʝʣʠ 
ɺʳʩʦʢʦʪʨʘʚʥʳʝ ʝʣʴʥʠʢʠ 

ʊʝʤʥʳʝ ʧʘʨʮʝʣʣʳ ʉʚʝʪʣʳʝ ʧʘʨʮʝʣʣʳ ɺʩʝʛʦ 

ʏʠʩʣʦ ʧʣʦʱʘʜʦʢ 11 11 22 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʥʘ ʧʣʦʱʘʜʢʝ (MÑmʄ) 60Ñ1,0 63Ñ0,8 62Ñ0,7 

ɼʠʘʧʘʟʦʥ ʯʠʩʣʘ ʚʠʜʦʚ ʥʘ ʧʣʦʱʘʜʢʝ 55ï67 59ï68 55ï68 
ʏʠʩʣʦ ʚʠʜʦʚ ʥʘ ʚʩʝʭ ʧʣʦʱʘʜʢʘʭ 103 116 128 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʦʭʦʦʙʨʘʟʥʳʭ 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʥʘ ʧʣʦʱʘʜʢʝ (MÑmʄ) 21Ñ1,3 16Ñ0,7 19Ñ0,7 
ɼʠʘʧʘʟʦʥ ʯʠʩʣʘ ʚʠʜʦʚ ʥʘ ʧʣʦʱʘʜʢʝ 19ï23 11ï19 11ï23 
ʏʠʩʣʦ ʚʠʜʦʚ ʥʘ ʚʩʝʭ ʧʣʦʱʘʜʢʘʭ 30 20 36 

ʏʠʩʣʦ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (ʠ ʜʦʣʷ ʚ %) ʨʘʟʥʳʭ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ɹʦʨʝʘʣʴʥʘʷ  17 (16,5) 14 (12,0) 18 (14,1) 

ʅʝʤʦʨʘʣʴʥʘʷ 27 (26,2) 26 (22,4) 29 (22,6) 

ɺʣʘʞʥʦ-ʣʫʛʦʚʘʷ 16 (15,5) 23 (19,8) 25 (19,5) 

ʏʝʨʥʦʦʣʴʭʦʚʘʷ 22 (21,4) 26 (22,5) 29 (22,6) 

ʊʨʘʚʷʥʦ-ʙʦʣʦʪʥʘʷ 18 (17,5) 24 (20,7) 23 (18,0) 

ʉʫʭʦ-ʣʫʛʦʚʘʷ 2 (1,9) 3 (2,6) 3 (2,4) 

ɸʜʚʝʥʪʠʚʥʘʷ 1 (1,0) 0 (0,0) 1 (0,8) 
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ʄɽʊʆɼʀʏɽʉʂʀɽ ʇʆɼʍʆɼʓ  

ʂ ʇʆʉʊʈʆɽʅʀʖ ʂʈʋʇʅʆʄɸʉʐʊɸɹʅʓʍ ʂɸʈʊ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ ɹʆʃʆʊ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɼɸʅʅʓʍ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ ɿʆʅɼʀʈʆɺɸʅʀʗ  

ʀ ʉʆɺʈɽʄɽʅʅʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 

 

ɼ.ɻ. ɻʨʫʤʤʦ1, ʄ.ɸ. ʀʣʴʶʯʠʢ2, ʉ.ɻ. ʈʫʩʝʮʢʠʡ1 

 
1ɻʅʋ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʦʪʘʥʠʢʠ ʠʤ. ɺ.ʌ. ʂʫʧʨʝʚʠʯʘ ʅɸʅ ɹʝʣʘʨʫʩʠè,  

ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ, zm.hrumo@gmail.com 
2 ʈʋʇ çɹʝʣʛʦʩʣʝʩè, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 

 

ʆʙʦʙʱʝʥ ʦʧʳʪ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʥʘ ʧʣʘʪʬʦʨʤʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠʚʦʜʠʪʩʷ ʤʝʪʦʜʠʢʘ ʢʨʫʧʥʦʤʘʩ-

ʰʪʘʙʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ 3 ʵʪʘʧʦʚ (ʧʨʝʜʧʦʣʝʚʦʡ ʢʘʤʝʨʘʣʴʥʳʡ, ʧʦʣʝʚʦʡ, ʧʦʩʪʧʦʣʝʚʦʡ ʢʘʤʝ-

ʨʘʣʴʥʳʡ). ʎʝʥʪʨʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʣʝʛʝʥʜʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʢʘʨʪʳ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʦ-

ʙʣʝʤ rʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʜʠʥʠʮ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ (ʜʦʤʠʥʘʥʪʥʦʡ) ʠ ʬʣʦʨʠʩʪʠʯʝ-

ʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

 

ʅʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʠ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥ-

ʜʠʨʦʚʘʥʠʷ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʮʝʣʷʭ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʨʧʨʝ-

ʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʩʲʝʤʢʠ ʧʦ ʩʘʤʳʤ ʨʘʟʣʠʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʪʝʤʘʪʠʯʝʩʢʠʤ ʤʥʦ-

ʛʦʦʙʨʘʟʠʝʤ ʢʘʨʪ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʩʥʠʤʢʦʚ ʥʝ ʫʜʦʚʣʝʪʚʦ-

ʨʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʥʦʡ ʦʧʝʨʘʪʠʚ-

ʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʟʥʦʨʦʜʥʳʭ 

ʩʚʝʜʝʥʠʡ. ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʚʠʪʳ ʠ ʜʦʧʦʣʥʝʥʳ ʩ ʮʝ-

ʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. 

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝ-

ʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʦʷ-

ʥʠʝ ʠ ʜʠʥʘʤʠʢʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ ʥʘ ʦʩʥʦʚʝ 

ʩʧʝʢʪʨʘʣʴʥʦ-ʦʪʨʘʞʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʬʠʪʦʮʝʥʦ-

ʟʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ. 

ʄʝʪʦʜʠʢʘ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʠʟ 3 ʵʪʘʧʦʚ. 

I. ʇʨʝʜʧʦʣʝʚʦʡ ʢʘʤʝʨʘʣʴʥʳʡ ʵʪʘʧ 

1.1. ʇʦʜʙʦʨ ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. ɺ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʰʘʝʤʳʤʠ ʟʘʜʘʯʘʤʠ ʦʧʨʝʜʝʣʝʥʳ 

ʠʩʭʦʜʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ: 

ï ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʘʷ ʩʲʝʤʢʘ ʜʣʷ ʩʠʥʪʝʟʘ 

ʮʚʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʥʘʣʠʯʠʝʤ ʙʣʠʞʥʝʛʦ ʠʥ-

ʬʨʘʢʨʘʩʥʦʛʦ ʢʘʥʘʣʘ (ʜʣʠʥʘ 0,7ï1,3 ʤʢʤ); 
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ï ʨʘʟʨʝʰʝʥʠʝ ʩʲʝʤʢʠ ʜʣʷ ʫʚʝʨʝʥʥʦʛʦ ʜʝʰʠʬʨʠ-

ʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʧʣʦʱʘʜʴʶ ʜʦ 0,01ï0,05 ʛʘ; 

ï ʩʧʣʦʰʥʦʝ ʧʦʢʨʳʪʠʝ ʪʝʨʨʠʪʦʨʠʠ ʪʝʩʪʦʚʦʛʦ 

ʧʦʣʠʛʦʥʘ ʙʝʟʦʙʣʘʯʥʦʡ (ʤʘʣʦʦʙʣʘʯʥʦʡ, ʪ.ʝ. ʥʝ 

ʚʳʰʝ 10%) ʩʲʝʤʢʦʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝ-

ʟʦʥʘ (ʤʘʡïʩʝʥʪʷʙʨʴ); 

ï ʧʨʠʝʤʣʝʤʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥ-

ʥʳʭ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʠʛʦʥʘ ʜʣʷ ʠʟʣʦʞʝʥʠʷ ʤʝʪʦʜʠʯʝ-

ʩʢʠʭ ʚʦʧʨʦʩʦʚ ʙʳʣ ʚʳʙʨʘʥ ʣʝʩʦʙʦʣʦʪʥʳʡ ʢʦʤ-

ʧʣʝʢʩ çɾʘʜʘè, ʢʦʪʦʨʳʡ ʨʘʟʤʝʱʘʝʪʩʷ ʚ ʐʘʨʢʦʚ-

ʱʠʥʩʢʦʤ ʠ ʄʠʦʨʩʢʦʤ ʨʘʡʦʥʘʭ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʚ 12,2 ʢʤ ʖɿ ʛ.ʧ. ɼʠʩʥʘ, ʚ 5,2 ʢʤ ʥʘ ɿ ʦʪ ʜ. ʗʟʥʦ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 7619,7 ʛʘ.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʩʲʝʤʢʘ ʷʧʦʥʩʢʦʛʦ ʩʧʫʪʥʠʢʘ çALOSè (ʜʘʪʘ ʩʲʝʤʢʠ 

28.06.2010 ʛ.) ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʯʠʩʣʦʤ ʩʧʝʢʪʨʘʣʴ-

ʥʳʭ ʢʘʥʘʣʦʚ ʠ ʧʨʠʝʤʣʝʤʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙ-

ʥʦʩʪʴʶ ʩʥʠʤʢʘ. 

1.2. ʆʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʘʭ 

Scanex Image Processor, Erdas Imagine, ENVI, 

ArcGIS ʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʙʦʪʳ: ʛʝʦʧʨʦ-

ʝʮʠʨʦʚʘʥʠʝ ʩʥʠʤʢʘ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʢʦ-

ʦʨʜʠʥʘʪ WGS-84 (ʧʨʦʝʢʮʠʷ UTM); ʢʦʨʨʝʢʪʠ-

ʨʦʚʢʫ ʧʨʠʚʷʟʢʠ ʩʥʠʤʢʘ ʧʦ ʦʧʦʨʥʳʤ ʪʦʯʢʘʤ ʠʣʠ 

ʪʦʯʥʦʤʫ ʢʦʦʨʜʠʥʘʪʥʦ-ʫʚʷʟʘʥʥʦʤʫ ʩʥʠʤʢʫ; ʫʚʝʣʠ-

ʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʤʥʦʛʦʢʘ-

ʥʘʣʴʥʳʭ (ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʭ) ʩʥʠʤʢʦʚ; ʩʦʟʜʘʥʠʝ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʮʚʝʪʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʟ ʢʦʤ-

ʙʠʥʘʮʠʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʩʥʠʤʢʘ. 

1.3. ʉʦʟʜʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʩʠʩʪʝʤʳ (ɻʀʉ). ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʛʝʦʙʦʪʘ-

ʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʩʦʧʨʷʞʝʥʦ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ 

ʥʘʧʦʣʥʝʥʠʝʤ ɻʀʉ, ʚʢʣʶʯʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʳʡ 

ʬʦʪʦʧʣʘʥ, ʪʦʧʦʦʩʥʦʚʫ, ʤʘʪʝʨʠʘʣʳ ʣʝʩʦʫʩʪʨʦʡ-

ʩʪʚʘ, ʤʘʪʝʨʠʘʣʳ ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, 

ʮʠʬʨʦʚʳʝ ʧʨʝʢʘʨʪʳ, ʙʘʟʳ ʜʘʥʥʳʭ ʛʝʦʙʦʪʘʥʠʯʝ-

ʩʢʠʭ ʦʧʠʩʘʥʠʡ (ʚ ʬʦʨʤʘʪʝ *.dbf) ʠ ʪ.ʜ. ʇʣʘʪʬʦʨ-

ʤʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ɻʀʉ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ 

ArcGIS. 

1.4. ɺʳʧʦʣʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʝʢʦʥʪʨʦʣʠ-

ʨʫʝʤʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʦʜʵʪʘʧ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʧʨʦʚʝʜʝʥʠʝ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ (unsupervised) ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʤʝʪʦʜ isodata) ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʘʢʝʪʦʚ Erdas 

Imagine, ENVI. ʂʦʣʠʯʝʩʪʚʦ ʢʣʘʩʩʦʚ (ʢʣʘʩʪʝʨʦʚ), 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʪʘʚʣʷʝʪ ʦʪ 15 (ʙʘʟʦʚʳʡ ʚʘʨʠʘʥʪ) 

ʜʦ 25ï30 (ʨʘʩʰʠʨʝʥʥʳʡ ʚʘʨʠʘʥʪ).  

II . ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʤʝʪʠʪʴ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʜʣʷ ʩʙʦʨʘ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ 

ʦʧʠʩʘʥʠʡ ʩ ʮʝʣʴʶ ʙʦʣʝʝ ʪʦʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʢʣʘʩʩʦʚ. ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʦʧʠʩʘʥʠʡ 

ʧʨʦʚʦʜʠʪʩʷ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤʠ ʤʝʪʦ-

ʜʘʤʠ, ʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPS-ʧʨʠʝʤʥʠʢʘ ʜʣʷ 

ʧʨʠʚʷʟʢʠ ʪʦʯʝʢ ʦʧʠʩʘʥʠʡ ʠ ʪʨʝʢʦʚ ʧʫʪʝʚʳʭ ʤʘʨʰ-

ʨʫʪʦʚ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 

ʢʦʩʤʦʩʥʠʤʢʦʚ ʩ ʥʘʟʝʤʥʳʤʠ ʜʘʥʥʳʤʠ. ɺ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʥʝʝ ʚʳʜʝʣʝʥ-

ʥʳʝ ʢʣʘʩʩʳ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʠʣʠ, ʥʘʦʙʦʨʦʪ, 

ʨʘʟʜʝʣʷʪʴʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ. ʂʦʣʠʯʝ-

ʩʪʚʦ ʪʦʯʝʢ ʦʧʠʩʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʚʘʨʴʠ-

ʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠʣʠ ʥʝʦʜʥʦ-

ʨʦʜʥʦʩʪʠ ʨʠʩʫʥʢʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʦʪ-

ʥʳʭ ʤʘʩʩʠʚʦʚ. ɼʣʷ ʚʩʝʭ ʥʦʚʳʭ ʠʣʠ ʩʣʦʞʥʳʭ ʜʣʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʣʘʩʩʦʚ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʦʧʠʩʘ-

ʥʠʷ ʤʦʞʝʪ ʙʪrʴ ʫʚʝʣʠʯʝʥʦ, ʯʪʦʙʳ ʧʨʠ ʢʦʥʪʨʦʣʠ-

ʨʫʝʤʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʥʘʙʨʘʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʵʪʘ-

ʣʦʥʥʳʭ ʧʠʢʩʝʣʦʚ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʟʜʝʣʘʭ ʙʣʘʥ-

ʢʦʚ ʦʧʠʩʘʥʠʷ ʬʠʪʦʮʝʥʦʟʦʚ ʚʥʦʩʠʪʩʷ ʠʥʬʦʨʤʘʮʠ ̫

ʦ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʥʦ-

ʩʪʠ ʚ ʙʘʣʣʘʭ), ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʦʞʘʨʘʤ, ʦʩʥʦʚʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙ-

ʱʝʩʪʚ, ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʘʭ ʧʨʠʨʦʜʥʦʡ ʜʠʥʘʤʠʢʠ, 

ʥʘʣʠʯʠʠ ʨʝʜʢʠʭ ʠ ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ 

ʪ.ʜ. 

III . ʇʦʩʪʧʦʣʝʚʦʡ ʢʘʤʝʨʘʣʴʥʳʡ ʵʪʘʧ 

ʆʙʨʘʙʦʪʢʘ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ ʩʦʩʪʦʷʣʘ ʠʟ ʥʝ-

ʩʢʦʣʴʢʠʭ ʧʦʜʵʪʘʧʦʚ: 

3.1. ʆʙʨʘʙʦʪʢʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ. ɺ 

ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʣʷʶʪʩʷ ʩʚʦʜʥʳʝ 

ʪʘʙʣʠʮʳ ʦʧʠʩʘʥʠʡ ʬʠʪʦʮʝʥʦʟʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʩʦʨʪʠʨʦʚʢʦʡ. ʇʦʤʠʤʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚ, ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ (ʜʣʷ ʨʘʟʛʨʘʥʠ-

ʯʝʥʠʷ ʣʝʩʥʳʭ ʠ ʙʦʣʦʪʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙ-

ʱʝʩʪʚ).  

ɹʘʟʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʩʦʟʜʘʝʪʩʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ Microsoft Ex-

cel, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʤʘʪʝʨʠ-

ʘʣʳ ʥʘʟʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʠʟʠ-

ʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ (JUICE, PC-ORD, ArcGIS ʠ 

ʜʨ.). 

ʆʙʨʘʙʦʪʢʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ JUICE, ʧʨʠ ʵʪʦʤ ʘʣʛʦʨʠʪʤ ʚʢʣʶʯʘʝʪ ʩʣʝ-

ʜʫʶʱʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʰʘʛʠ: ʦʙʨʘʙʦʪʢʘ 

(ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʨʫʯʥʫʶ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ) ʛʝʦ-

ʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʤʝʪʦʜʦʤ TWINSPAN; ʩʦ-

ʩʪʘʚʣʝʥʠʝ ʩʠʥʦʧʪʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ ʩ ʢʦʥʩʪʘʥʪʥʦ-

ʩʪʴʶ ʠ ʧʨʠʚʷʟʘʥʥʦʩʪʴʶ ʚʠʜʦʚ; ʘʥʘʣʠʟ ʢʦʣʦʥʦʢ ʧʦ-

ʩʪʦʷʥʩʪʚʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʛʨʫʧʧ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, 

ʢʦʥʩʪʘʥʪʥʳʭ, ʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ; ʩʦʩʪʘʚʣʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʦʙʟʦʨʥʦʡ ʪʘʙʣʠʮʳ ʢʘʨʪʠʨʫʝ-

ʤʳʭ ʩʠʥʪʘʢʩʦʥʦʚ.  



 

26 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘ-

ʣʠʟʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʦʙʨʘʙʦʪʢʫ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ, ʚʳ-

ʜʝʣʠʪʴ ʛʨʫʧʧʳ ʠʥʜʠʢʘʪʦʨʥʳʭ (ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, 

ʜʦʤʠʥʘʥʪʥʳʭ ʢʦʥʩʪʘʥʪʥʳʭ) ʚʠʜʦʚ, ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʙʦʣʝʝ ʪʦʯʥʦ ʧʨʦʚʝʩʪʠ ʜʝʤʘʨʢʘʮʠʶ 

ʤʝʞʜʫ ʢʘʨʪʠʨʫʝʤʳʤʠ ʝʜʠʥʠʮʘʤʠ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʟ-

ʚʦʣʷʝʪ ʦʙʨʘʙʦʪʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʦʧʠʩʘʥʠʡ (ʨʘʩʯʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ, ʧʨʦʚʝ-

ʜʝʥʠʝ ʦʨʜʠʥʘʮʠʠ ʩʦʦʙʱʝʩʪʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʬʘʢ-

ʪʦʨʦʚ ʩʨʝʜʳ ʠ ʪ.ʜ.) ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʮʝʣʷʭ ʬʠʪʦʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. 

3.2. ʈʘʟʨʘʙʦʪʢʘ ʣʝʛʝʥʜʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ 

ʢʘʨʪʳ. ʅʘʫʯʥʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʛʝʦʙʦʪʘ-

ʥʠʯʝʩʢʠʭ ʢʘʨʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʣʝ-

ʛʝʥʜʳ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʨʘʟ-

ʣʠʯʥʳʝ ʧʨʠʥʮʠʧʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ. ʃʝʛʝʥʜʳ ʢ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʢʘʨʪʘʤ ʯʘ-

ʩʪʦ ʙʳʚʘʶʪ ʙʣʠʟʢʠ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʩʭʝʤʘʤ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʭʦʪʷ ʠ ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʳ ʠʤ. 

ɼʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʢʘʨ-

ʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʙʦʣʦʪ ʙʦʪʘʥʠʢʘʤʠ-ʢʘʨʪʦʛʨʘʬʘʤʠ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠ-

ʯʝʩʢʫʶ (ʜʦʤʠʥʘʥʪʥʫʶ) ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʫʶ (ʤʝʪʦʜ 

ɹʨʘʫʥ-ɹʣʘʥʢʝ) ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʊʨʘʜʠʮʠʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ ʦʩʥʦʚʳʚʘ-

ʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝ-

ʩʢʦʛʦ ʤʝʪʦʜʘ, ʤʝʪʦʜ ɹʨʘʫʥ-ɹʣʘʥʢʝ ʥʘʰʝʣ ʧʨʠʤʝʥʝ-

ʥʠʝ ʚ ʢʘʨʪʦʛʨʘʬʠʠ ʨʷʜʘ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ 

ʗʧʦʥʠʠ. 

ʉʪʨʫʢʪʫʨʳ ʣʝʛʝʥʜʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʢʘʨ-

ʪʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ 

ʜʦʤʠʥʘʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ.  ɺʳʩʰʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʣʝʛʝʥʜʳ 

ʢʘʨʪʳ (ʪʘʙʣʠʮʘ, ʨʠʩʫʥʦʢ 1) ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʠʧʘʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: ʣʝʩʥʦʡ 

ʠ ʙʦʣʦʪʥʦʡ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʨʘʟʜʝʣʦʤ ʧʨʠʚʦ-

ʜʠʪʩʷ ʪʠʧʦʣʦʛʠʯʝʩʢʠ ʨʘʟʥʦʨʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʥʘ ʤʝʩʪʝ ʛʘʨʝʡ ʠ ʚʳʨʫʙʦʢ.  

ʃʝʩʥʦʡ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʢʣʘʩʩʳ ʬʦʨʤʘʮʠʡ: ʭʚʦʡʥʳʝ, ʣʠʩʪʚʝʥʥʳʝ ʢʦʨʝʥ-

ʥʳʝ ʣʝʩʘ ʥʘ ʙʦʣʦʪʘʭ. ʇʦʜʟʘʛʦʣʦʚʢʘʤʠ ʩʣʝʜʫʶ-

ʱʝʛʦ ʨʘʥʛʘ ʜʣʷ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʬʦʨʤʘʮʠʠ (ʩʦʩʥʦʚʳʝ, ʯʝʨʥʦʦʣʴʭʦʚʳʝ ʠ ʪ.ʜ.). ɼʘ-

ʣʝʝ ʚ ʣʝʛʝʥʜʝ ʧʨʦʚʝʜʝʥʦ ʨʘʟʜʝʣʝʥʠʝ ʣʝʩʥʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʧʦ ʪʘʢʩʦʥʘʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʝʜʠʥʠ-

ʮʘʤ ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ.  

ʌʠʪʦʮʝʥʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʦʣʦʪʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʪʨʘʞʝʥʦ ʥʘ ʢʘʨʪʝ ʠ ʚ ʣʝʛʝʥʜʝ 10 

ʢʘʨʪʠʨʫʝʤʳʤʠ ʪʘʢʩʦʥʘʤʠ. ʇʦ ʪʠʧʫ ʙʦʣʦʪʦʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʦʣʦʪʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʥʠʟʠʥʥʳʝ (ʵʚʪʨʦʬʥʳʝ), ʧʝʨʝʭʦʜʥʳʝ (ʤʝʟʦʪʨʦʬ-

ʥʳʝ ʠ ʤʝʟʦʦʣʠʛʦʪʨʦʬʥʳʝ) ʠ ʚʝʨʭʦʚʳʝ (ʦʣʠ-

ʛʦʪʨʦʬʥʳʝ). ʅʝʦʜʥʦʨʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝ-

ʭʦʜʥʳʭ ʠ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 

ʢʦʤʧʣʝʢʩʦʚ ʩʦʦʙʱʝʩʪʚ (ʢʦʯʢʦʚʘʪʦ-ʤʦʯʘʞʠʥʥʳʭ, 

ʢʦʯʢʦʚʘʪʦ-ʢʦʚʨʦʚʳʭ). ɼʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʜʣʷ 

ʢʘʨʪʠʨʫʝʤʳʭ ʝʜʠʥʠʮ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘ-

ʣʠʟʘ ʦʙʟʦʨʥʳʭ ʪʘʙʣʠʮ. 

ɺ ʣʝʛʝʥʜʝ ʢ ʢʘʨʪʝ ʚʪʦʨʠʯʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ 

ʤʝʩʪʝ ʛʘʨʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ 2 ʪʘʢʩʦʥʘʤʠ. ʇʨʦʠʟʚʦʜ-

ʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳ ʚʦʩ-

ʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʙʦʟʥʘʯʝʥʳ ʙʫʢʚʝʥ-

ʥʳʤʠ ʠʥʜʝʢʩʘʤʠ ʧʨʠ ʦʩʥʦʚʥʦʤ ʥʦʤʝʨʝ ʣʝʛʝʥʜʳ. 

ʉʪʨʫʢʪʫʨʳ ʣʝʛʝʥʜʳ ʢʘʨʪʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʩʦʩʪʘʚʣʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜ-

ʭʦʜʘ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚ-

ʥʘʷ ʝʜʠʥʠʮʘ ʚ ʣʝʛʝʥʜʝ ʢʘʨʪʳ (ʩʤ. ʪʘʙʣʠʮʫ, ʨʠʩʫ-

ʥʦʢ 1) ï ʘʩʩʦʮʠʘʮʠʷ, ʦʜʥʘʢʦ ʥʘʨʷʜʫ ʩ ʥʝʡ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʩʠʥʪʘʢʩʦʥʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ (ʩʦʶʟ), ʘ 

ʪʘʢʞʝ ʙʝʟʨʘʥʛʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ. ʅʘʨʫʰʝʥʠʝ ʩʫʙ-

ʦʨʜʠʥʘʮʠʠ ʚ ʣʝʛʝʥʜʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʤʦʟʘʠʯʥʦʩʪʴʶ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʴʶ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ ʙʦʣʦʪ.  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʛʝʦʙʦʪʘ-

ʥʠʯʝʩʢʠʭ ʢʘʨʪ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʜʦʤʠ-

ʥʘʥʪʥʦʛʦ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʦʚ ʢ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʙʲ-

ʝʤʘ ʢʘʨʪʠʨʫʝʤʳʭ ʪʘʢʩʦʥʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʪʝʩʪʦ-

ʚʦʛʦ ʦʙʲʝʢʪʘ, ʚʳʜʝʣʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʦ-

ʨʠʩʪʠʯʝʩʢʦʡ ʠ ʜʦʤʠʥʘʥʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʡ (ʩʤ. 

ʪʘʙʣʠʮʫ, ʨʠʩʫʥʦʢ 1). ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʝʥʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜ-

ʭʦʜʘ ʩʦʢʨʘʪʠʣʦ ʥʘ 25% ʯʠʩʣʦ ʢʘʨʪʠʨʫʝʤʳʭ ʢʘʪʝ-

ʛʦʨʠʡ ʠ ʫʧʨʦʩʪʠʣʦ ʣʝʛʝʥʜʫ ʢ ʢʘʨʪʝ. ʆʜʥʘʢʦ ʩʧʨʘ-

ʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙ-

ʱʠʝ ʯʝʨʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʤʦʜʝʣʴʥʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʥʘ ʵʪʠʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʢʘʨʪʘʭ ʩʦʭʨʘʥʷ-

ʶʪʩʷ. ɼʦʩʪʠʛʥʫʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʭʦʜʩʪʚʘ ʚʦʟ-

ʤʦʞʥʦ ʧʨʠ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠ ʧʦ-

ʩʪʨʦʝʥʠʠ çʬʣʦʨʠʩʪʠʯʝʩʢʦʡè ʣʝʛʝʥʜʳ ʩʠʥʪʘʢʩʦʥʦʚ 

ʥʠʟʰʝʛʦ ʨʘʥʛʘ (ʩʫʙʘʩʩʦʮʠʘʮʠʠ, ʚʘʨʠʘʥʪʳ).  

ʂʨʦʤʝ ʵʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ-

ʥʳʭ ʤʦʤʝʥʪʦʚ.  

1. ɻʝʦʙʦʪʘʥʠʯʝʩʢʘʷ ʢʘʨʪʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʠʤʝʝʪ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʚʠʜ, ʧʨʠ ʵʪʦʤ ʝʝ ʨʝʛʠʦ-

ʥʘʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘ ʦʩʪʘʝʪʩʷ ʩʢʨʳʪʦʡ ʚ ʩʠʥʦʧʪʠ-

ʯʝʩʢʦʡ ʪʘʙʣʠʮʝ, ʪ.ʝ. ʚʥʝ ʣʝʛʝʥʜʳ.  

2. ɿʘʪʨʫʜʥʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʣʦʞʥʦʩʪʴ ʩ ʚʳʙʦʨʦʤ ʩʠʥʪʘʢʩʦ-

ʥʦʤʠʯʝʩʢʦʛʦ ʨʘʥʛʘ ʝʜʠʥʠʮ ʢʘʨʪʠʨʦʚʘʥʠʷ. ʆʙʟʦʨ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʨʝʜʠ 

ʩʪʦʨʦʥʥʠʢʦʚ ʰʢʦʣʳ ɹʨʘʫʥ-ɹʣʘʥʢʝ ʥʘʠʙʦʣʝʝ ʧʦ-

ʧʫʣʷʨʥʘʷ ʝʜʠʥʠʮʘ ʧʨʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʤ ʛʝʦʙʦ-

ʪʘʥʠʯʝʩʢʦʤ ʢʘʨʪʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʘʩʩʦʮʠʘʮʠʷ. 

ʆʜʥʘʢʦ ʝʩʣʠ ʞʝʩʪʢʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʫʩʪʘʥʦʚʢʠ ʠ 

ʥʝ ʧʦʢʠʜʘʪʴ ʨʘʤʦʢ ʩʦʟʜʘʥʥʦʡ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝ-

ʩʢʦʡ ʩʭʝʤʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ ɽʚʨʦʧʳ, ʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʙʰʠʨʥʳʭ ʘʩʩʦʮʠʘ-

ʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʘʶ-

ʱʠʭʩʷ  ʤʝʞʜʫ  ʩʦʙʦʡ  ʩʦʦʙʱʝʩʪʚ  ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ
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ʊʘʙʣʠʮʘ ï ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʙʲʝʤʘ ʢʘʨʪʠʨʫʝʤʳʭ ʪʘʢʩʦʥʦʚ ʣʝʩʦʙʦʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɾʘʜʘè, ʚʳʜʝʣʝʥʥʳʭ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʦ-ʬʠʟʠʦʥʦʤʠʯʝʩʢʦʡ (ʜʦʤʠʥʘʥʪʥʦʡ) ʢʣʘʩʩʠʬʠʢʘʮʠʡ  
ʃʝʛʝʥʜʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʬʨʘʛʤʝʥʪ) ʜʦʤʠʥʘʥʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʬʨʘʛʤʝʥʪ) 

ˉ 
ʨʠʩ. 
1ɸ 

ʂʘʨʪʠʨʫʝʤʳʡ ʪʘʢʩʦʥ 

ˉ 
ʨʠ
ʩ. 
1ɹ 

ʂʘʨʪʠʨʫʝʤʳʡ ʪʘʢʩʦʥ 

1 ʢʦʤʧʣʝʢʩ ʩʦʦʙʱʝʩʪʚ (ass. Phragmitetum 
australis Saviļ 1926, ass. Equiseto fluviatilis- 
Caricetum rostratae Zumpfe 1929, ass. 
Peucedano palustris ï Caricetum lasiocarpae 
T¿xen ex Bal§tov§-Tul§ļkov§ 1972) 

43 ʊʨʦʩʪʥʠʢʦʚʳʝ (Phragmites australis), ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʩʦʢʦʚʳʤʠ (C. lasio-
carpa, C. rostrata, Phragmites australis, Equisetum fluviatile, Thelypteris palus-
tris, Peucedanum palustre) 

4 ALL . SPHAGNO-CARICION CANESCENTIS 
Passarge (1964) 1978 (ass. Sphagno recurvi-
Caricetum rostratae Steffen 1931, ass. 
Sphagno recurvi-Caricetum lasiocarpae 
Z·lyomi 1931) 

39 ʆʩʦʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʝ (Carex lasiocarpa, C. rostrata, Eriophorum va-
ginatum, E. polystachyon, Sphagnum fallax, Sph. angustifolium, Sph. Papillosum) 
ʩ ʨʘʟʨʝʞʝʥʥʳʤ ʷʨʫʩʦʤ ʩʦʩʥʳ ʠ ʙʝʨʝʟʳ (Betula pubescens, Pinus sylvestris) 

 41 ɺʘʭʪʦʚʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Menyanthes trifoliata, Carex lasiocarpa, C. ros-
trata, Sphagnum angustifolium, Sph. papillosum) ʩ ʨʘʟʨʝʞʝʥʥʳʤ ʜʨʝʚʝʩʥʦ-ʢʫ-
ʩʪʘʨʥʠʢʦʚʳʤ ʷʨʫʩʦʤ (Salix cinerea, Betula pubescens, Pinus sylvestris) 
ʘʢʪʠʚʥʦ ʟʘʨʘʩʪʘʶʱʠʝ ʪʨʦʩʪʥʠʢʦʤ (Phragmites australis) 

5 ass. Empetro nigri-Sphagnetum fusci Osvald 
1923 

35 ʂʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Calluna vulgaris, Empetrum nigrum, Oxycoccus 
microcarpus, Sphagnum fuscum) ʩ ʨʝʜʢʦʡ Pinus sylvestris f. litwinowii [h=2ï3 ʤ] 

6 ass. Andromedo polifoliae-Sphagnetum mag-
ellanici Bogdanovskaja-Gienev 1928 

36 ʇʫʰʠʮʝʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Eriophorum vaginatum, Calluna vul-
garis, Chamaedaphne calyculata, Andromeda polifolia, Oxycoccus palustris, 
Sphagnum magellanicum, Sph. angustifolium) 

7 ass. Sphagno-Pinetum sylvestris Kobendza 
1930 

6 ʉʦʩʥʦʚʳʝ ʧʫʰʠʮʝʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Pinus sylvestris f. litwinowii 
[h=3ï5 ʤ], Eriophorum vaginatum, Calluna vulgaris, Chamaedaphne calyculata, 
Oxycoccus palustris, Sphagnum magellanicum, Sph. angustifolium, Sph. fuscum) 

  7 ʉʦʩʥʦʚʳʝ ʠ ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʩ ʥʝʦʜʥʦʨʦʜʥʳʤ ʧʦʢʨʦʚʦʤ: ʧʫʰʠ-
ʮʝʚʦ- ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ ʢʦʯʢʠ (Eriophorum vaginatum, 
Chamaedaphne calyculata, Oxycoccus palustris, Sphagnum angustifolium, Sph. 
magellanicum) ʠ ʦʩʦʢʦʚʦ-ʪʨʘʚʷʥʦ-ʩʬʘʛʥʦʚʳʝ ʤʝʞʢʦʯʴʷ (Carex lasiocarpa, C. 
nigra, Comarum palustre, Menyanthes trifoliata, Phragmites australis, 
Sphagnum fallax, Sph. angustifolium) 

  34 ʉʦʩʥʦʚʦ-ʧʫʰʠʮʝʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ ʨʝʜʢʦʣʝʩʴʷ (Pinus sylvestris f. 
uliginosa + f. litwinowii [h=4ï6 ʤ, ʩʦʤʢʥʫʪʦʩʪʴ 0,2ï0,4], Empetrum nigrum, 
Calluna vulgaris, Chamaedaphne calyculata, Sphagnum magellanicum, Sph. 
fuscum). 

8 ʩom. Calluna vulgaris ï Polytrichum strictum 
(ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʩʦʦʙʱʝʩʪʚ ALL . SPHAGNION 

MAGELLANICI  Kªstner et Flºssner 1933) 

44 ʂʫʩʪʘʨʥʠʯʢʦʚʦ-ʧʦʣʠʪʨʠʭʦʚʦʝ ʩ ʧʦʜʨʦʩʪʦʤ ʩʦʩʥʳ ʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ 
(Pinus sylvestris, Betula pubescens, B. pendula, Chamaedaphne calyculata, 
Calluna vulgaris, Vaccinium uliginosum, Polytrichum strictum) 

  44
a 
ʪʦ ʞʝ ʚ ʬʘʟʝ ʘʢʪʠʚʥʦʡ ʜʝʤʫʪʘʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʡ ʩʦʢʨʘʱʝ-
ʥʠʝʤ ʫʯʘʩʪʠʷ ʚ ʩʦʩʪʘʚʝ ʚʪʦʨʠʯʥʳʭ ʩʦʦʙʱʝʩʪʚ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ, 
ʨʘʟʚʠʪʠʝʤ ʙʦʣʦʪʥʳʭ ʬʦʨʤ ʩʦʩʥʳ, ʘʢʪʠʚʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʚ ʤʦʭʦʚʦʡ ʷʨʫʩ 
ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ  

9 ʂʦʯʢʦʚʘʪʦ-ʤʦʯʘʞʠʥʥʳʡ ʢʦʤʧʣʝʢʩ: 
ʂʦʯʢʠ (60ï75% ʧʣʦʱʘʜʠ ʢʦʤʧʣʝʢʩʘ): ass. 
Andromedo polifoliae-Sphagnetum magellanici 
Bogdanovskaja-Gienev 1928 
ʤʦʯʘʞʠʥʳ: ALL . SPHAGNION CUSPIDATI 

Krajina 1933 (ass. Drepanoclado fluitantis-
Caricetum limosae (Kªstner et Flºssner 1933) 
Krisai 1972, ass. Rhynchosporo albae-
Sphagnetum tenelli Osvald 1923) 

37 ʂʦʯʢʦʚʘʪʦ-ʤʦʯʘʞʠʥʥʳʡ ʢʦʤʧʣʝʢʩ: 
ʢʦʯʢʠ (60ï75% ʧʣʦʱʘʜʠ ʢʦʤʧʣʝʢʩʘ): ʧʫʰʠʮʝʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ 
(Eriophorum vaginatum, Chamaedaphne calyculata, Andromeda polifolia, Oxy-
coccus palustris, Sphagnum magellanicum, Sph. angustifolium) ʩ ʨʝʜʢʦʡ Pinus 
sylvestris f. litwinowii [h=2ï4 ʤ] 
ʤʦʯʘʞʠʥʳ: ʤʝʣʢʠʝ ʦʯʝʨʝʪʥʠʢʦʚʦ- ʠ ʰʝʡʭʮʝʨʠʝʚʦ-ʩʬʘʛʥʦʚʳʝ (Rhynchospora 
alba, Scheuchzeria palustris, Sphagnum cuspidatum, Sph. balticum) 

10 ʂʦʯʢʦʚʘʪʦ-ʤʦʯʘʞʠʥʥʳʡ ʢʦʤʧʣʝʢʩ 
ʢʦʯʢʠ: ʩom. Calluna vulgaris-Polytrichum 
strictum (ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʩʦʦʙʱʝʩʪʚ ALL . 
SPHAGNION MAGELLANICI  Kªstner et Flºssner 
1933) 
ʤʦʯʘʞʠʥʳ: ALL . SPHAGNION CUSPIDATI 

Krajina 1933 (Drepanoclado fluitantis-
Caricetum limosae (Kªstner et Flºssner 1933) 
Krisai 1972, Rhynchosporo albae-Sphagnetum 
tenelli Osvald 1923) 

38 ʂʦʯʢʦʚʘʪʦ-ʤʦʯʘʞʠʥʥʳʡ ʢʦʤʧʣʝʢʩ 
ʢʦʯʢʠ (75ï90% ʧʣʦʱʘʜʠ ʢʦʤʧʣʝʢʩʘ): ʧʦʩʣʝʧʦʞʘʨʥʳʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʧʦʣʠʪ-
ʨʠʭʦʚʳʝ (Calluna vulgaris, Vaccinium uliginosum, Polytrichum strictum) ʩ 
ʬʨʘʛʤʝʥʪʘʤʠ ʥʝʧʦʚʨʝʞʜʝʥʥʳʭ ʩʦʩʥʦʚʦ-ʧʫʰʠʮʝʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-
ʩʬʘʛʥʦʚʳʭ ʨʝʜʢʦʣʝʩʠʡ (Pinus sylvestris f. uliginosa + f. litwinowii [h=4ï6 ʤ, 
ʩʦʤʢʥʫʪʦʩʪʴ 0,2ï0,4], Empetrum nigrum, Calluna vulgaris, Chamaedaphne 
calyculata, Sphagnum magellanicum, Sph. fuscum). 
 ʤʦʯʘʞʠʥʳ: ʜʝʛʨʘʜʠʨʫʶʱʠʝ ʧʫʰʠʮʝʚʦ-ʦʯʝʨʝʪʥʠʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Eriopho-
rum vaginatum, Rhynchospora alba, Scheuchzeria palustris, Sphagnum cuspida-
tum, Sph. balticum, Sph. rubellum) 

11 ʂʦʯʢʦʚʘʪʦ-ʢʦʚʨʦʚʦ-ʤʦʯʘʞʠʥʥʳʡ ʢʦʤʧʣʝʢʩ: 
ʢʦʯʢʠ: ass. Andromedo polifoliae-Sphagnetum 
magellanici Bogdanovskaja-Gienev 1928 
ʢʦʚʨʳ: ALL . SPHAGNO-CARICION CANESCENTIS 
Passarge (1964) 1978 (ass.. Sphagno recurvi-
Caricetum rostratae Steffen 1931, ass. 
Sphagno recurvi-Caricetum lasiocarpae 
Z·lyomi 1931) 
ʤʦʯʘʞʠʥʳ: ALL . SPHAGNION CUSPIDATI 

Krajina 1933 (Drepanoclado fluitantis-
Caricetum limosae (Kªstner et Flºssner 1933) 
Krisai 1972, Rhynchosporo albae-Sphagnetum 
tenelli Osvald 1923) 

40 ʂʦʯʢʦʚʘʪʦ-ʢʦʚʨʦʚʦ-ʤʦʯʘʞʠʥʥʳʡ ʢʦʤʧʣʝʢʩ 
ʢʦʯʢʠ: ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Chamaedaphne calyculata, Andromeda 
polifolia, Sphagnum magellanicum) 
ʢʦʚʨʳ: ʦʩʦʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʝ (Carex lasiocarpa, C. rostrata, Eriopho-
rum vaginatum, E. polystachyon, Sphagnum fallax, Sph. angustifolium, Sph. 
papillosum) ʢʦʚʨʳ 
ʤʦʯʘʞʠʥʳ: ʦʯʝʨʝʪʥʠʢʦʚʦ- ʠ ʰʝʡʭʮʝʨʠʝʚʦ-ʩʬʘʛʥʦʚʳʝ (Rhynchospora alba, 
Scheuchzeria palustris, Sphagnum balticum, Sph. ʩuspidatum) 
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ʃʝʛʝʥʜʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ 
ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʬʨʘʛʤʝʥʪ) ʜʦʤʠʥʘʥʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʬʨʘʛʤʝʥʪ) 

12 ass. Thelypterido palustris-Alnetum glutinosae 
Klika 1940 (var. Betula pubescens) 

19 ʇʫʰʠʩʪʦʙʝʨʝʟʦʚʳʝ ʵʚʪʨʦʬʥʳʝ ʙʦʣʦʪʥʦ-ʪʨʘʚʷʥʳʝ (Carex cespitosa, Cala-
magrostis canescens, Galium palustre, Menyanthes trifoliata, Thelypteris palus-
tris, Comarum palustre, Iris pseudacorus) ʩ ʨʘʟʨʝʞʝʥʥʳʤ ʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ 
(Sphagnum girgensohnii, Sph. angustifolium, Sph. magellanicum, Sph. squar-
rosum, Sph. centrale, Climacium dendroides) 

13 ass. Carici acutiformis-Alnetum glutinosae 
Scamoni 1935 
 

16 ʏʝʨʥʦʦʣʴʭʦʚʳʝ ʠ ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʦ-ʯʝʨʥʦʦʣʴʭʦʚʳʝ ʝʣʦʚʦ-ʷʩʝʥʝʚʦ-
ʯʝʨʥʦʦʣʴʭʦʚʳʝ ʚʣʘʞʥʦʚʳʩʦʢʦʪʨʘʚʥʳʝ (Carex acutiformis, Filipendula 
ulmaria, Athyrium filix-femina, Galium palustre, Lycopus europaeus, Geum 
rivale, Lysimachia vulgaris, Impatiens noli-tangere, Urtica dioica) 

15 ALL . SALICION CINEREAE M¿ller et Gºrs ex 
Passarge 1961 (ass. Salicetum auritae Jonas 
1935, ass. Salicetum pentandro-auritae 
Passarge 1957) 

42 ʀʚʥʷʢʠ (Salix cinerea) ʩ ʙʝʨʝʟʦʡ (Betula pubescens) ʠ ʦʣʴʭʦʡ ʯʝʨʥʦʡ (Alnus 
glutinosa) ʪʨʘʚʷʥʦ-ʦʩʦʢʦʚʳʝ (Calamagrostis canescens, Thelypteris palustris, 
Comarum palustre, Menyanthes trifoliata, Carex lasiocarpa, C. rostrata) 

21 ass. Vaccinio myrtillis-Pinetum sylvestris 
Juraszek 1928  

3 ʉʦʩʥʦʚʳʝ ʠ ʝʣʦʚʦ-ʩʦʩʥʦʚʳʝ ʯʝʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʝ (Vaccinium myrtillus, 
Pleurozium schreberi, ʚʠʜʳ ʨʦʜʘ Dicranum, Hylocomium splendens) 

27 ass. Vaccinio uliginosi-Pinetum sylvestris de 
Kleist 1929 

5 ʉʦʩʥʦʚʳʝ ʙʦʣʦʪʥʦʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Pinus sylvestris f. uliginosa + 
ʦʙʳʯʥʘʷ ʬʦʨʤʘ [h=6ï10 ʤ], Ledum palustre, Vaccinium uliginosum, Sphagnum 
angustifolium, Sph. magellanicum, Sph. russowii) 

27a ass. Vaccinio uliginosi-Pinetum sylvestris de 
Kleist 1929 (ʥʘ ʦʩʫʰʝʥʥʳʭ ʟʝʤʣʷʭ) 

5a ʉʦʩʥʦʚʳʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʦ-ʟʝʣʝʥʦʤʦʰʥʳʝ ʣʝʩʘ ʥʘ ʦʩʫʰʝʥʥʳʭ ʟʝʤ-
ʣʷʭ (Pinus sylvestris f. uliginosa + ʦʙʳʯʥʘʷ ʬʦʨʤʘ [h=8ï12 ʤ], Ledum palustre, 
Vaccinium uliginosum, V. myrtillus, V. vitis-idaea, Sphagnum magellanicum, Sph. 
angustifolium, Pleurozium schreberi, Dicranum polysetum)  

28 ass. Vaccinio uliginosi-Betuletum pubescentis  
Libbert 1933 (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ) 

23 ɹʝʨʝʟʦʚʳʝ (Betula pubescens, B. pendula) ʩʬʘʛʥʦʚʦ-ʜʦʣʛʦʤʦʰʥʳʝ (Vaccinium 
myrtillus, V. uliginosum, Molinia caerulea, Trientalis europaea, Maianthemum 
bifolium, Polytrichum commune, Sphagnum girgensohnii, Sph. wulfianum, Sph. 
angustifolium, Sph. centrale) 

28a ass. Vaccinio uliginosi-Betuletum pubescentis  
Libbert 1933 (ʥʘ ʦʩʫʰʝʥʥʳʭ ʟʝʤʣʷʭ) 

24 ɹʝʨʝʟʦʚʳʝ ʜʦʣʛʦʤʦʰʥʳʝ, ʩʬʘʛʥʦʚʦ-ʜʦʣʛʦʤʦʰʥʳʝ ʥʘ ʪʦʨʬʘʭ ʧʝʨʝʭʦʜʥʦʛʦ 
ʪʠʧʘ ʦʩʫʰʝʥʥʳʝ (Vaccinium myrtillus, Carex nigra, Molinia caerulea, Cala-
magrostis canescens, Phragmites australis, Polytrichum commune, Sphagnum 
angustifolium, Sph. fallax, Sph. magellanicum, Sph. centrale) 

29 ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ 45 ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ 

30 ɼʠʩʪʨʦʬʥʳʝ ʦʟʝʨʘ 46 ɼʠʩʪʨʦʬʥʳʝ ʦʟʝʨʘ 

 

ʧʦʟʥʘʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦ-

ʢʨʦʚʘ, ʟʘʪʫʰʝʚʳʚʘʝʪ ʝʛʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʯʝʨʪʳ. 

ʄʦʞʥʦ ʣʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʠʤʝʷ ʚ ʣʝʛʝʥʜʝ, ʥʘʧʨʠʤʝʨ, ass. Andromedo polifo-

liae-Sphagnetum magellanici (syn. Sphagnetum mag-

ellanici) ʠʣʠ Vaccinio uliginosi-Pinetum sylvestris? 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʨʝʘʣ ʵʪʠʭ ʘʩʩʦʮʠʘʮʠʡ ʦʛʨʦʤʝʥ, 

ʠ ʦʥʠ ʙʳʣʠ ʙʳ ʫʤʝʩʪʥʳ ʧʨʠ ʢʘʨʪʠʨʦʚʘʥʠʠ ʙʦʣʦʪ 

ɻʝʨʤʘʥʠʠ, ʇʦʣʴʰʠ, ʏʝʭʠʠ, ɹʝʣʘʨʫʩʠ, ʃʠʪʚʳ, ʝʚ-

ʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ.  

3. ɼʦʩʪʘʪʦʯʥʦ ʦʩʪʨʳʤ ʷʚʣʷʝʪʩʷ ʠ ʚʦʧʨʦʩ ʦʪʦʙ-

ʨʘʞʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʄʳ, ʠʤʝʷ 

ʚ ʚʠʜʫ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦ-

ʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ, ʨʘʟʜʝʣʷʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʛʨʷʜ 

ʠ ʤʦʯʘʞʠʥ ʠ ʦʪʜʝʣʴʥʦ ʝʝ ʭʘʨʘʢʪʝʨʠʟʫʝʤ ʩ ʧʦʟʠ-

ʮʠʡ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʯʪʦ, ʩʪʨʦʛʦ 

ʛʦʚʦʨʷ, ʥʝʪʠʧʠʯʥʦ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʠ ʟʘʧʘʜʥʦʝʚʨʦ-

ʧʝʡʩʢʠʭ ʘʚʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʠʩʪʝʤʫ ɹʨʘʫʥ-

ɹʣʘʥʢʝ.  

4. ʉʣʦʞʥʳʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʣʦʨʠʩʪʠʯʝ-

ʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʪʦʙʨʘʞʝʥʠʝ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

5. ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦ ʧʨʠʢʣʘʜʥʦʡ ʩʪʦʨʦʥʝ 

ʚʦʧʨʦʩʘ: ʧʦʣʴʟʦʚʘʪʝʣʴ ʮʠʬʨʦʚʦʡ ʠ (ʠʣʠ) ʘʥʘʣʦʛʦ-

ʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ (ʟʝʤʣʝʫʩʪʨʦʠ-

ʪʝʣʴ, ʣʝʩʥʦʡ ʪʘʢʩʘʪʦʨ, ʧʨʦʝʢʪʠʨʦʚʱʠʢ) ʚ ʧʦʜʘʚʣʷ-

ʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʚʣʘʜʝʝʪ ʙʘʟʦʚʳʤʠ 

ʦʩʥʦʚʘʤʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʣʝʛʝʥʜʘ ʜʣʷ ʥʝʛʦ ʦʩʪʘʝʪʩʷ ʟʘʰʠʬʨʦ-

ʚʘʥʥʦʡ ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʘʨʪ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʠ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʦʢʨʘʱʘʝʪʩʷ ʪʦʣʴʢʦ ʜʦ ʥʘʫʯ-

ʥʳʭ ʮʝʣʝʡ.  

3.3. ʉʦʩʪʘʚʣʝʥʠʝ ʢʘʪʘʣʦʛʘ ʵʪʘʣʦʥʦʚ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ 

ʥʘʟʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʟʜʘʝʪʩʷ ʚʝʢʪʦʨʥʳʡ 

ʩʣʦʡ ʧʦʣʝʚʳʭ ʵʪʘʣʦʥʦʚ ʢʣʘʩʩʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʂʘʪʘʣʦʛ ʵʪʘʣʦʥʦʚ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʢʣʶʯʘʝʪ 

264 ʧʦʣʠʛʦʥʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 1872 ʛʘ (26,3% ʦʪ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʣʝʩʦʙʦʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ). 

3.4. ʇʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʨʦʚʦʜʠʪʩʷ ʦʢʦʥʯʘʪʝʣʴ-

ʥʘʷ ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʷ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʰʠʭ ʟʥʘ-

ʥʠʡ (ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ, ʧʦʣʝʚʳʝ, ʣʠʪʝʨʘʪʫʨʥʳʝ 

ʤʘʪʝʨʠʘʣʳ) ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʵʪʘʣʦʥʘʤ (ʢʣʘʩʩʘʤ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ). ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʭ ʩ ʧʦʣʝʚʳʤʠ ʜʘʥʥʳʤʠ ʧʦʟʚʦ-

ʣ̫ ʝʪ ʩʜʝʣʘʪʴ ʢʦʨʨʝʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʢʦʪʦ-

ʨʳʭ ʢʣʘʩʩʦʚ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʵʪʘ-

ʣʦʥʥʳʭ ʧʠʢʩʝʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʦʣʫʯʝʥʥʦʝ ʨʘʩʪʨʦʚʦʝ ʠʟʦʙʨʘʞʝ-

ʥʠʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʚʝʢʪʦʨʥʫʶ ʬʦʨʤʫ. 

3.5. ʇʨʦʚʝʜʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʪʠʧʦʣʦʛʠ-

ʯʝʩʢʦʡ ʛʝʥʝʨʘʣʠʟʘʮʠʠ. ɼʣʷ ʩʦʟʜʘʥʥʦʡ ʮʠʬʨʦʚʦʡ 

ʢʘʨʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠ ʪʠʧʦʣʦʛʠ-

ʯʝʩʢʘʷ ʛʝʥʝʨʘʣʠʟʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʲʝʜʠ-

ʥʝʥʠʝ ʤʝʣʢʠʭ (ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʚʳʜʝʣʘ ʚ ʤʘʩʰʪʘʙʝ 1:50000 ï 0,5 ʛʘ) ʩ ʙʦʣʝʝ  
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ʈʠʩʫʥʦʢ 1 ï ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʢʘʨʪʳ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ,  

ʩʦʩʪʘʚʣʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 
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ɿʘʫʪʴʝ

ɹʦʩʷʥʢʠ 3-ʝ

ɹʘʣʘʠ

ʗʤʥʦ

ʂʨʫʧʝʥʠʱʝ

ɹʦʩʷʥʢʠ 2-ʝ

ʏʝʨʝʤʭʦʚʦ

ʃʶʜʚʠʥʦʚʦ

ʂʠʣʝʧʦʚʦ

ʂʨʦʰʥʝʚʦ

ʐʠʤʢʠ

ɸʤʙʨʦʩʝʥʢʠ

ɺʦʣʦʪʦʚʢʠ

ʆʚʝʯʢʠ

ʂʦʙʷʢʠ

ʏʘʩʪʢʠ

ʆʣʴʭʦʚʢʘ

ɻʠʨʛʝʣʠ

ʄʫʨʘʱʠʥʘ

ʌʫʨʩʳ

ɺʝʨʝʪʶʛʘ

ʄʦʥʘʟʳʣʴ

ɿʝʤʣʷʥʝ 2-ʝ

ʂʣʠʤʷʪʳ

ɼʚʦʨʠʱʝ

ʅʝʤʠʨʦʚʦ

ɾʝʨʩʪʚʷʥʢʘ

ʂʫʨʣʷʥʜʠʢʠ

ʇʘʰʥʝʥʦ

ʐʘʤʰʫʨʳ

ɹʦʩʷʥʢʠ 1-ʝ

ʉʪʝʬʘʥʧʦʣʴʝ

ʀʣʦʚʦ

ʉʪʨʝʯʥʦ

ʏʝʨʥʦʝ

28Á7'0"ʚ. ʜ.28Á6'0"ʚ. ʜ.28Á5'0"ʚ. ʜ.28Á4'0"ʚ. ʜ.28Á3'0"ʚ. ʜ.28Á2'0"ʚ. ʜ.28Á1'0"ʚ. ʜ.28Á0'0"ʚ. ʜ.27Á59'0"ʚ. ʜ.27Á58'0"ʚ. ʜ.27Á57'0"ʚ. ʜ.27Á56'0"ʚ. ʜ.27Á55'0"ʚ. ʜ.
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ʢʨʫʧʥʳʤʠ (ʠ ʙʣʠʟʢʠʤʠ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ) ʪʠʧʘʤʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʆʢʦʥʪʫʨʠʚʘʥʠʝ ʧʦʣʠʛʦʥʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʦ. ʌʠʣʴʪʨ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʥʦʛʦʢʨʘʪʥʦ, 

ʨʝʟʫʣʴʪʘʪ ʢʦʥʪʨʦʣʠʨʦʚʘʣʩʷ ʚʠʟʫʘʣʴʥʦ ʜʦ ʜʦʩʪʠ-

ʞʝʥʠʷ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ çʩʛʣʘʞʠʚʘʥʠʷè.  

3.6. ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉ ʮʝʣʴʶ 

ʧʨʦʚʝʨʢʠ ʧʦʣʫʯʝʥʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPS-ʧʨʠʝʤʥʠʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ-

ʣʝʚʘʷ ʧʨʦʚʝʨʢʘ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ (ʚ ʦʙʲʝʤʝ 5% ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʳʜʝʣʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ). 

3.7. ɸʥʘʣʠʟ ʠ ʦʬʦʨʤʣʝʥʠʝ ʢʘʨʪʳ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ ArcGIS. ɼʣʷ ʩʦʩʪʘʚʣʝʥ-

ʥʦʡ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʦʜʫʣʷ, ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʧʣʘʪʬʦʨʤʫ 

ʧʨʦʛʨʘʤʤʳ ArcGIS, ʧʨʦʠʟʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʧʣʦʱʘ-

ʜʝʡ ʢʘʨʪʠʨʫʝʤʳʭ ʝʜʠʥʠʮ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢ ʢʦʥʮʫ 

ʠʩʪʝʢʰʝʛʦ ʩʪʦʣʝʪʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʨʪʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʝ-

ʦʙʳʢʥʦʚʝʥʥʦ ʨʘʩʰʠʨʠʣʠʩʴ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʠ 

ʚʥʝʜʨʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʭ 

ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʘʜʝʢʚʘʪʥʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦ ʨʝʛʠʦʥʫ ʩʦʟʜʘʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥ-

ʥʦʝ ʯʠʩʣʦ ʚʠʨʪʫʘʣʴʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʠʭ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ. 

ʈʘʟʚʠʪʠʝ ɻʀʉ ʧʨʠʚʝʣʦ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʘʨʪʦ-

ʛʨʘʬʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ. ʅʘ ʩʤʝʥʫ ʪʨʘʜʠʮʠʦʥ-

ʥʦʤʫ ʚʟʛʣʷʜʫ, ʢʦʛʜʘ ʢʘʨʪʘ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʢʦʥʝʯ-

ʥʳʤ ʧʨʦʜʫʢʪʦʤ (ʧʘʨʘʜʠʛʤʘ ʩʦʦʙʱʝʥʠʷ), ʧʨʠʭʦ-

ʜʠʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢʘʨʪʦʛʨʘʬʠʠ, ʢʦʪʦ-

ʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ (ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʧʘʨʘʜʠʛʤʘ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʠ-

ʢʣʘʜʥʦʛʦ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ (ʨʠ-

ʩʫʥʦʢ 2). ʈʘʟʨʘʙʦʪʢʘ ʥʘʰʣʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʷ 

ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠ-

ʯʝʩʢʠʭ ʟʘʜʘʯ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʭʨʘʥʫ ʠ ʨʘʮʠʦ-

ʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʙʦʣʦʪ 

ɹʝʣʘʨʫʩʠ. 
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ʈʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʛʫʣʷʨʥʦʛʦ (2006, 2010, 2015 ʛʛ.) ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʩʣʝʧʦʞʘʨʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʩʦʦʙʱʝʩʪʚ ʙʦʣʦʪʘ ɽʣʴʥʷ (ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ɹʝʣʘʨʫʩʴ). ʆʙʩʫʞʜʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʪʨʫʢʪʫʨʳ ʠ ʜʠʥʘʤʠʢʠ ʧʦʜʨʦʩʪʘ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ, ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʠ 

ʤʦʭʦʚʦʛʦ ʷʨʫʩʦʚ, ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʦʢ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

 

ʉ 2006 ʛ. ʥʘʤʠ ʧʨʦʚʦʜʠʪʩʷ ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠ-

ʪʦʨʠʥʛ ʧʦʩʣʝʧʦʞʘʨʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʙʦʣʦʪʘ ɽʣʴʥʷ. ʕʪʦ ʦʜʥʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ 

ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʙʦʣʦʪ ʚʝʨʭʦʚʦʛʦ ʪʠʧʘ, ʨʘʟʤʝ-

ʱʘʝʪʩʷ ʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ (ʐʘʨʢʦʚʱʠʥʩʢʠʡ, 

ʄʠʦʨʩʢʠʡ ʨʘʡʦʥʳ) ʤʝʞʜʫ 55028ȭï55038ȭʩ.ʰ. ʠ 

27041ȭï27057ȭʚ.ʜ. ʠ ʷʚʣʷʝʪʩʷ ʷʜʨʦʤ ʦʜʥʦʠʤʝʥʥʦʛʦ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʘʢʘʟʥʠʢʘ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʩʦʙʳʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʩʪʘʪʫʩ, 

ʤʦʜʝʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦʜʚʝʨʞʝʥʘ ʥʝʛʘʪʠʚʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʦʞʘʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦ-

ʞʘʨʦʚ 1975, 1979, 1983, 1992, 1994, 1999, 2002 ʛʛ. 

ʧʦʩʪʨʘʜʘʣʦ ʦʢʦʣʦ 14,0 ʪʳʩ. ʛʘ, ʠʣʠ 77% ʚʝʨʭʦʚʦʛʦ 

ʙʦʣʦʪʘ. ʆʩʦʙʝʥʥʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʠʤʝʣ ʧʦʩʣʝʜʥʠʡ ʧʦʞʘʨ (2002 ʛ.), ʟʘʭʚʘʪʠʚʰʠʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʙʦʣʦʪʥʳʡ ʤʘʩʩʠʚ, ʦʩʪʘʚʠʚ ʥʝʧʦ-

ʚʨʝʞʜʝʥʥʳʤ ʪʦʣʴʢʦ ʩʝʚʝʨʥʳʡ ʩʝʢʪʦʨ (ʨʠʩʫʥʦʢ 1). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ 44 ʧʦʩʪʦʷʥ-

ʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ (ʇʇʇ), ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦ 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʝ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘ-

ʟʠʝ ʙʦʣʦʪʘ. ɺ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ ʨʘʩʩʤʦʪ-

ʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 2006, 2010, 2015 ʛʛ. ʥʘ 2 ʇʇʇ, ʨʘʟ-

ʤʝʱʝʥʥʳʭ ʚ ʵʧʠʮʝʥʪʨʝ ʧʦʩʣʝʜʥʝʛʦ ʧʦʞʘʨʘ (ʩʤ. 

ʨʠʩʫʥʦʢ 1). ɺ ʧʝʨʠʦʜ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʦʧʫʩʪʦ-

ʰʠʪʝʣʴʥʳʤ ʧʦʞʘʨʘʤ (1992, 1994, 2002 ʛʛ.), ʬʠʪʦ-

ʮʝʥʦʪʠʯʝʩʢʠʡ ʦʙʣʠʢ ʥʘ ʇʇʇ 1, ʬʦʨʤʠʨʦʚʘʣʘ ʢʦʤ-

ʧʣʝʢʩʥʘʷ ʢʦʯʢʦʚʘʪʦ-ʤʦʯʘʞʠʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 
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(acc. Andromedo polifoliae-Sphagnetum magellanici 

(ʢʦʯʢʠ) + acc. Drepanoclado fluitantis-Caricetum 

limosae (ʤʦʯʘʞʠʥʳ); ʥʘ ʇʇʇ 2 ï ʩʦʩʥʦʚʦ-ʧʫʰʠ-

ʮʝʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ ʨʝʜʢʦʣʝʩʴʷ (acc. 

Sphagno-Pinetum sylvestris). 

ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʩʙʦʨ 

ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʣʘʩʩʠʯʝ-

ʩʢʠʤʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [2, 3]. 

ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ.  ɺʩʝʛʦ ʚ ʛʝʦʙʦʪʘʥʠʯʝ-

ʩʢʠʭ ʦʧʠʩʘʥʠʷʭ ʩʦʦʙʱʝʩʪʚ ʦʪʤʝʯʝʥʦ 29 ʚʠʜʦʚ 

ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʚ ʪ.ʯ. ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ï 16 

(55%), ʤʭʦʚ ʠ ʧʝʯʝʥʦʯʥʠʢʦʚ ï 13 (45%). ɸʥʘʣʠʟ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʟʘ ʧʝʨʠʦʜ 2006ï2015 ʛʛ. (ʪʘʙʣʠʮʘ 1) 

ʜʘʣ ʦʩʥʦʚʘʥʠʷ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ï ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʟʘ ʧʨʦʰʝʜʰʠʝ 9 ʣʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ: RS (ʇʇʇ 1): 12 (2006) < 19 

(2010) < 20 (2015); RS (ʇʇʇ 2): 12 (2006) < 18 

(2010) < 22 (2015); 

ï ʫʨʦʚʝʥʴ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (ʦʮʝʥʠʚʘʝʪʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʝʢʩʦʚ ʐʝʥʥʦʥʘ ʠ ɹʝʨʛʝʨʘ-

ʇʘʨʢʝʨʘ) ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʥʘ ʪʝʩʪʦʚʳʭ 

ʫʯʘʩʪʢʘʭ, ʯʪʦ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦʙ ʫʩʣʦʞʥʝʥʠʠ 

ʩʪʨʫʢʪʫʨʳ ʬʠʪʦʮʝʥʦʟʦʚ; 

ï ʥʘ ʇʇʇ 1 ʩʦʭʨʘʥʷʝʪʩʷ ʤʦʥʦʜʦʤʠʥʘʥʪʥʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʩʤ. ʤʝʨʫ ʚʳʨʘʚʥʝʥʥʦ-

ʩʪʠ ʦʙʠʣʠʡ ʚʠʜʦʚ (E) ʚ ʪʘʙʣʠʮʝ 1); ʥʘ ʇʇʇ 2 ʩʢʦ-

ʨʦʩʪʴ ʜʝʤʫʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʳʰʝ, ʦʪʤʝʯʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʤʦʥʦ- ʢ ʧʦʣʠʜʦʤʠ-

ʥʘʥʪʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ;  

ï ʚʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʦ-

ʚʝʜʝʥʥʦʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʣʦ-

ʨʠʩʪʠʯʝʩʢʦʡ ʦʙʱʥʦʩʪʠ ʉʲʝʨʝʥʩʝʥʘ (Ks1) ʠ ʏʝʢʘ-

ʥʦʚʩʢʦʛʦ (Ks2), ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʩʧʫʩʪʷ 9ï 
 

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠʩʪʦʨʠʠ ʧʦʞʘʨʦʚ (ʥʘ ʦʩʥʦʚʝ ʙʠʙʣʠʦʪʝʢʠ ʩʥʠʤʢʦʚ ʩʧʫʪʥʠʢʦʚ Landsat)  

ʠ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʝʨʭʦʚʦʛʦ ʙʦʣʦʪʘ ɽʣʴʥʷ 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ  

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ  
 

ʇʦʢʘʟʘʪʝʣʴ 

ʇʇʇ 1 ʇʇʇ 2 

2006 ʛ. 2010 ʛ. 2015 ʛ. 2006 ʛ. 2010 ʛ. 2015 ʛ. 

ʏʠʩʣʦ ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʘ 

4 9 14 4 9 14 

ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ (RS/100 ʤ2) 12 19 20 12 18 22 

ʀʥʜʝʢʩ ʐʝʥʥʦʥʘ (H) 1,74 2,02 2,19 2,02 1,81 2,12 

ʄʝʨʘ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʦʙʠʣʠʡ ʚʠʜʦʚ (E) 0,48 0,40 0,44 0,63 0,34 0,38 

ʀʥʜʝʢʩ ɹʝʨʛʝʨʘ-ʇʘʨʢʝʨʘ (d) 0,32 0,29 0,21 0,27 0,41 0,29 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʱʥʦʩʪʠ (Ks)       

Á ʉʲʝʨʝʥʩʝʥʘ (KS1)  0,77* 0,75*  0,53* 0,70* 

Á ʏʝʢʘʥʦʚʩʢʦʛʦ (KS2)  0,40* 0,38*  0,29* 0,25* 
ʇʨʠʤʝʯʘʥʠʷ.  
1. ʂʦʵʬʬʠʮʠʝʥʪ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʱʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʳ ʉʲʝʨʝʥʩʝʥʘ (ʩ ʫʯʝʪʦʤ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ) [1]. 
2. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʩ ʫʯʝʪʦʤ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʦʙʱʠʭ ʚʠʜʦʚ) ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʦʨʤʫʣʘ ʏʝʢʘʥʦʚʩʢʦʛʦ [1]. 
__________________ 

*ʈʘʩʩʯʠʪʘʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʧʝʨʚʳʡ ʛʦʜ ʫʯʝʪʘ (2006 ʛ.). 
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14 ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʘ ʭʦʪʷ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʭʨʘ-

ʥʝʥʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʷʜʨʘ ʧʨʦʠʟʚʦʜʥʳʭ ʩʦʦʙ-

ʱʝʩʪʚ (Ks1 ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2006 ʛ. ʩʦʩʪʘʚʣʷʝʪ 

0,75ï0,77 (ʇʇʇ 1) ʠ 0,53ï0,70 (ʇʇʇ 2), ʦʜʥʘʢʦ ʝʛʦ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ ʨʝʟʢʦ ʦʩʣʘʙʣʷʶʪʩʷ 

(Ks2=0,38ï0,40 (ʇʇʇ 1); Ks2=0,25ï0,29 (ʇʇʇ 2). 

ʉʪʨʫʢʪʫʨʘ ʠ ʜʠʥʘʤʠʢʘ ʧʦʜʨʦʩʪʘ ʣʝʩʦʦʙʨʘʟʫ-

ʶʱʠʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʟʨʝʞʠʚʘʥʠʝ 

ʠ ʚʳʧʘʜʝʥʠʝ ʜʨʝʚʦʩʪʦʷ, ʠʟʤʝʥʝʥʠʝ ʵʜʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʫʥʠʯʪʦʞʝʥʠʷ ʧʦʞʘʨʘʤʠ 

ʚʝʨʭʥʝʛʦ ʦʯʝʩʥʦʛʦ ʩʣʦʷ, ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘ-

ʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʧʦʜʨʦʩʪʘ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ 

ʜʝʨʝʚʴʝʚ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʠʪʦʮʝʥʦ-

ʟʦʚ ʚ 2006 ʛ. ʥʘ ʫʯʘʩʪʢʘʭ, ʧʦʚʨʝʞʜʝʥʥʳʭ ʧʦʞʘ-

ʨʘʤʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝ-

ʣʠʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʯʠʩʣʝʥʥʦʩʪʠ ʠ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʜʨʦʩʪʘ, ʘ ʪʘʢʞʝ 

ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚʠʜʦʚ, ʥʝʩʚʦʡʩʪʚʝʥʥʳʭ ʙʦ-

ʣʦʪʥʳʤ ʬʠʪʦʮʝʥʦʟʘʤ (Populus tremula, Betula pen-

dula). ʇʨʠ ʘʥʘʣʠʟʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ 
2010 ʠ 2015 ʛʛ., ʚʳʷʚʣʝʥʦ, ʯʪʦ ʟʘ ʪʝʢʫʱʠʡ 9-ʣʝʪ-

ʥʠʡ ʧʝʨʠʦʜ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʨʦʩʪʘ ʧʨʦʭʦʜʠʣʠ ʚ 

ʩʣʝʜʫʶʱʝʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʪʘʙʣʠʮʘ 2): ʩʥʠʞʝʥʠʝ 

ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʜʨʦʩʪʘ ʥʘ 25ï30%; ʠʟʤʝʥʝ-

ʥʠʝ ʝʛʦ ʩʪʨʫʢʪʫʨʳ: ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪ-

ʚʝʥʥʳʭ ʧʦʨʦʜ (ʦʩʠʥʳ, ʙʝʨʝʟ ʧʫʰʠʩʪʦʡ ʠ ʧʦʚʠʩ-

ʣʦʡ) ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʩʦʩʥʳ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʜʨʦʩʪ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʟʜʦʨʦʚʳʡ (75ï100% ʚ ʦʧʠʩʘʥʠʷʭ), ʙʝʟ ʚʠʜʠʤʳʭ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ; ʥʘʠʙʦʣʝʝ ʦʙʠʣʝʥ ʤʝʣ-

ʢʠʡ (ʚʳʩʦʪʦʡ ʜʦ 1 ʤ) ʧʦʜʨʦʩʪ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʜʠʥʘʤʠʢʘ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦ-

ʚʦʛʦ ʠ ʤʦʭʦʚʦʛʦ ʷʨʫʩʦʚ. ɺ ʧʦʩʣʝʧʦʞʘʨʥʳʭ ʨʘʩʪʠ-

ʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ 

ʚ ʤʦʭʦʚʦʤ ʠ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʤ ʷʨʫʩʘʭ (ʪʘʙ-

ʣʠʮʳ 3, 4).  

ɺ ʧʝʨʚʳʝ 3ï5 ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʣʦʰʥʦʛʦ ʧʦʢʨʦʚʘ ʠʟ ʧʦʣʠʪʨʠʭʘ 

ʩʞʘʪʦʛʦ (Polytrichum strictum) ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʚʝʨʝʩʢʘ (ʉalluna vulgaris). ʌʠʪʦʮʝ-

ʥʦʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʵʪʠʭ ʚʠʜʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ ʚ 

ʧʝʨʚʳʡ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ (2006 ʛ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʩʤ. ʪʘʙʣʠʮʳ 3, 4):  

ï ʜʦʣʷ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩ:r Callu-

na vulgaris ï 34% (ʇʇʇ 1) ʠ 38,1% (ʇʇʇ 2); Polyt-

richum strictum ï 58% (ʇʇʇ 1) ʠ 24,4% (ʇʇʇ 2);  

 
 

ʊʘʙʣʠʮʘ 2 ï ʀʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʨʦʩʪʘ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ 

ʜʝʨʝʚʴʝʚ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ 

ʇʇʇ 
ʌʦʨʤʫʣʘ ʩʦʩʪʘʚʘ, % ʂʦʣʠʯʝʩʪʚʦ, ʪʳʩ.ʰʪ/ʛʘ ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ, ʩʤ 

2006 ʛ. 2010 ʛ. 2015 ʛ. 2006 ʛ. 2010 ʛ. 2015 ʛ. 2006 ʛ. 2010 ʛ. 2015 ʛ. 

 

1 

17ʉ 

1ɹ(ʧ) 

82ɹ(ʙ) 

70ʉ 

30ɹ(ʙ) 

71ʉ 

29ɹ(ʙ) 

28,0 25,3 21,1 24Ñ3 43Ñ5 85Ñ2 

 

2 

13ʉ 

20ɹ(ʧ) 

63ɹ(ʙ) 

4ʆʩ 

25ʉ 

31ɹ(ʧ) 

44ɹ(ʙ) 

ʝʜʆʩ 

43ʉ 

22ɹ(ʧ) 

34ɹ(ʙ) 

1ʆʩ 

68,2 36,4 47,1 41Ñ2 63Ñ6 87Ñ7 

ʇʨʠʤʝʯʘʥʠʝ. ʉ ï ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris); ɹ(ʧ) ï ʙʝʨʝʟʘ ʧʫʰʠʩʪʘʷ (Betula pubescens);  

ɹ(ʙ) ï ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ, ʠʣʠ ʙʦʨʦʜʘʚʯʘʪʘʷ (Betula pendula); ʆʩ ï ʦʩʠʥʘ (Populus tremula). 

 

ʊʘʙʣʠʮʘ 3 ï ʉʪʨʫʢʪʫʨʘ ʥʘʜʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ ʤʦʭʦʚʦʛʦ ʠ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʛʦ ʷʨʫʩʦʚ  

ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ  

ʇʇʇ 
ʈʘʩʪʝʥʠʝ  

(ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ) 
2006 ʛ.  2010 ʛ. 2015 ʛ. 

ʤʘʩʩʘ, ʛ/ʤ2 ɺʉɺ % ʤʘʩʩʘ, ʛ/ʤ2 ɺʉɺ % ʤʘʩʩʘ, ʛ/ʤ2 ɺʉɺ % 

1 Eriophorum vaginatum 9,3 1,4 13,8 2,3 34,7 5,3 
 Andromeda polifolia 15,9 2,4 24,4 4,3 0,5 0,1 
 Calluna vulgaris 292,5 44,2 252,8 44,1 219,6 33,4 
 Chamaedaphne calyculata 1 0,2 2,1 0,4 4,7 0,7 
 Vaccinium uliginosum 26,6 4,0 18,7 3,3 7,6 1,1 
 Polytrichum strictum 299,7 45,3 193,1 33,7 100,3 15,3 
 ʉʬʘʛʥʦʚʳʝ ʤʭʠ 16,3 2,5 68,2 11,9 290,1 44,1 
 ɺʉɽɻʆ 661,3 100,0 573,1 100,0 657,5 100,0 

2 Eriophorum vaginatum 10,6 2,0 0,8 0,1 27,2 3,2 
 Ledum palustre 50,2 9,6 149,5 18,9 34,1 4,0 
 Calluna vulgaris 200,5 38,1 460,4 58,2 390,9 46,0 
 Vaccinium vitis-idaea 27,9 5,3 6,5 0,8 5,6 0,7 
 Oxycoccus palustris  . .  0,1  . 0,1   
 Vaccinium uliginosum 22,3 4,2 6,0 0,8 3,2 0,4 
 Chamaedaphne calyculata 4 0,8 2,7 0,3 5,7 0,7 
 Andromeda polifolia 2,5 0,5 2,6 0,3 0,4   
 Polytrichum strictum 128,2 24,4 24,3 3,1 12,9 1,5 
 ʉʬʘʛʥʦʚʳʝ ʤʭʠ 79,7 15,2 138,8 17,5 369,1 43,5 
 ɺʉɽɻʆ 525,9 100,0 791,6 100,0 849,2 100,0 



 

34 

ʊʘʙʣʠʮʘ 4 ï ʀʟʤʝʥʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʠʥʜʝʢʩʘ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʠʞʥʠʭ ʷʨʫʩʦʚ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ 
ʇ
ʇ
ʇ 

ʈʘʩʪʝʥʠʝ 

ɻʦʜʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 

2006 ʛ. 2010 ʛ. 2015 ʛ. 

ʇʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ 

(n=25), % 

ɺ
ʩ
ʪ
ʨ
ʝ
ʯ
ʘ
ʝ

-

ʤ
ʦ
ʩ
ʪ
ʴ
,
 
%

 

ʀʌɿ 

ʇʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ 

(n=25), % 

ɺ
ʩ
ʪ
ʨ
ʝ
ʯ
ʘ
ʝ

-

ʤ
ʦ
ʩ
ʪ
ʴ
,
 
%

 

ʀ
ʌ
ɿ ʇʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ 

(n=25), % 

ɺ
ʩ
ʪ
ʨ
ʝ
ʯ
ʘ
ʝ

-

ʤ
ʦ
ʩ
ʪ
ʴ
,
 
%

 

ʀ
ʌ
ɿ 

M Ñm M Ñm M Ñm 
              

1 Calluna vulgaris 48,8 4,7 100 48,8 39,9 3,2 100 39,9 38,6 3,9 100 38,6 

 Vaccinium uliginosum 3,8 2,5 12 0,5 3,8 1,8 32 1,2 0,9 1,6 16 0,1 

 Chamaedaphne calyculata 0,6 0,6 4 0,0 0,2 0,1 16 <0,1 0,1  8 <0,1 

 Andromeda polifolia 3,8 2,5 24 0,9 1,7 0,6 48 0,8 0,8 0,4 52 0,4 

 Oxycoccus palustris     +  4 <0,1 . . . . 

 Eriophorum vaginatum 10,5 2,0 96 10,1 7,8 1,1 100 7,8 6,6 1,8 100 6,6 

 Drosera rotundifolia +  4 <0,1 0,4 0,1 68 0,3 +  28 <0,1 

 Rhynchospora alba . . . . . . . . +  4 <0,1 

 Sphagnum magellanicum 1,2 1,2 4 0,1 0,8 0,8 4 <0,1 4,0 1,2 20 0,8 

 Sphagnum angustifolium . . . .     1,0 1,0 24 0,2 

 Sphagnum rubellum . . . . 0,6 0,4 16 0,1 4,0 2,1 40 1,6 

 Sphagnum capillifolium . . . . 0,1 0,1 4 0,0 +  4 <0,1 

 Sphagnum cuspidatum . . . . 9,2 3,0 72 6,6 26,1 6,5 72 18,8 

 Sphagnum molle . . . . . . . . 13,4 5,3 52 6,9 

 Sphagnum fuscum . . . . . . . . +  8 <0,1 

 Aulacomium palustre . . . . . . . . +  8 <0,1 

 Polytrichum strictum 50,2 6,1 100 50,2 33,9 5,6 100 33,9 34,0 6,6 84 28,6 

 Polytrichum commune . . . . +  16 <0,1 . . . . 

 Cladonia pyxidata . . . . +  8 0,0 . . . . 

 Hepaticae sp. . . . . 4,7 2,4 32 1,5 . . . . 
              

2 Ledum palustre 14,8 3,1 76 11,3 12,2 2,1 84 10,3 5,3 1,1 88 4,7 

 Vaccinium myrtillus . . . . +  4      

 Vaccinium uliginosum 3,2 3,2 4 0,1 1,5 1,1 8 0,1 0,1 . 4 <0,1 

 Calluna vulgaris 39,8 3,5 100 39,8 49,4 3,6 100 49,4 55,6 2,0 100 55,6 

 Chamaedaphne calyculata 4,8 1,5 44 2,1 2,7 0,9 44 1,2 2,6 0,5 28 0,7 

 Vaccinium vitis-idaea 19,0 3,1 76 14,4 4,3 0,7 88 3,8 2,4 0,5 72 1,7 

 Andromeda polifolia 0,8 0,5 12 0,1 0,4 0,3 20 0,1 0,1 0,0 12 <0,1 

 Oxycoccus palustris . . . . 0,2 0,1 24 0,0 0,3 0,1 20 0,1 

 Eriophorum vaginatum 12,2 1,3 96 11,7 3,7 0,6 100 3,7 2,5 0,5 96 2,4 

 Drosera rotundifolia . . . . 0,2 0,1 32 0,1 0,1 0,0 16 <0,1 

 Sphagnum angustifolium 0,2  4 <0,1 . . . . 11,0 1,3 96 10,6 

 Sphagnum magellanicum . . . . 2,8 1,0 56 1,6 16,3 2,8 72 11,7 

 Sphagnum rubellum 1,2 0,7 16 0,2 . . . . 49,0 4,4 100 49,0 

 Sphagnum capillifolium . . . . 30,1 3,3 96 28,9 14,4 2,0 32 4,6 

 Sphagnum cuspidatum . . . . . . . . 1,5 0,3 28 0,4 

 Sphagnum fuscum . . . . . . . . 0,1  4 <0,1 

 Sphagnum fallax . . . . . . . . 0,1  4 <0,1 

 Sphagnum russowii . . . . . . . . 2,6 0,7 8 0,2 

 Polytrichum strictum 25,6 2,6 100 25,6 7,3 1,3 96 7,0 6,1 2,3 76 4,6 

 Aulacomnium palustre . . . . 0,8 0,3 52 0,4 3,3 0,6 40 1,3 

 Cladonia pyxidata . . . . +  4 <0,1 . . . . 

 Hepaticae sp. . . . . +  8 <0,1 . . . . 

ʇʨʠʤʝʯʘʥʠʝ. ʀʌɿ ï ʠʥʜʝʢʩ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʇʦʥʷʪʦʚʩʢʦʡ-ʉʳʨʦʢʦʤʩʢʦʡ;  

                                 ʀʌɿ = (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ Ĭ ʚʩʪʨʝʯʘʝʤʦʩʪʴ)/100. 

 

ï ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ: Calluna vulgaris ï 

48,4Ñ4,7% (ʇʇʇ 1) ʠ 39,8Ñ3,5% (ʇʇʇ 2); 

Polytrichum strictum ï 50,2Ñ6,1 (ʇʇʇ 1) ʠ 

25,6Ñ2,6% (ʇʇʇ 2); 

ï ʠʥʜʝʢʩ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (ʀʌɿ) 

ʇʦʥʷʪʦʚʩʢʦʡ-ʉʳʨʦʢʦʤʩʢʦʡ: Calluna vulgaris ï 

48,8 (ʇʇʇ 1), 38,6 (ʇʇʇ 2); Polytrichum strictum ï 

50,2% (ʇʇʇ 1) ʠ 25,6 (ʇʇʇ 2). 

ʉʧʫʩʪʷ 9ï14 ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʟʥʘʯʠ-

ʤʦʩʪʠ Polytrichum strictum. ʅʘʧʨʠʤʝʨ, ʝʛʦ ʜʦʣʷ ʚ 

ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʙʠʦʤʘʩʩʳ ʥʘ ʪʝʩʪʦʚʳʭ ʫʯʘʩʪʢʘʭ 

ʩʦʩʪʘʚʣʷʝʪ: ʇʇʇ 1 ï 45,3 (2006) > 33,7 % (2010) > 

15,3%; ʇʇʇ 2 ï 24,4 (2006) > 3,1 % (2010) > 1,5%. 

ɺʝʨʝʩʢ ʚ ʧʦʩʣʝʧʦʞʘʨʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʷʚʣʷ-

ʝʪʩʷ ʙʦʣʝʝ ʪʦʣʝʨʘʥʪʥʳʤ: ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʵʪʦʛʦ ʚʠʜʘ ʥʘ ʇʇʇ 1 ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʩʥʠ-

ʟʠʣʦʩʴ ʩ 48,8Ñ4,7% (2006 ʛ.) ʜʦ 38,6Ñ3,9% (2015 ʛ.), 

ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰ-

ʥʦʩʪʠ (tʬʘʢʪ=1,67<t05=2,0). ʅʘ ʇʇʇ 2 ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ʠ ʙʠʦʤʘʩʩʘ ʉalluna vulgaris ʩʧʫʩʪʷ 14 

ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʘ ʫʚʝʣʠʯʠʣʘʩʴ. 

ʇʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʘʨʢʠʨʫʶʪʩʷ ʧʦʷʚʣʝʥʠʝʤ 
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ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʬʘʛʥʦʚʦʛʦ ʢʦʚʨʘ. ʅʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʘʷ ʵʢʩʧʘʥʩʠʷ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ ʚ ʨʘʩʪʠ-

ʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʟ 9ï12 ʣʝʪ 

ʧʦʩʣʝ ʧʦʞʘʨʘ. ɼʦʣʷ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʜʟʝʤʥʦʡ ʙʠʦ-

ʤʘʩʩʳ ʩʬʘʛʥʦʚ ʥʘ ʇʇʇ 1 ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʫʚʝʣʠʯʠ-

ʣʘʩʴ ʩ 1,9% (2006 ʛ.) ʜʦ 11,9% (2010) ʠ 44,1% 

(2015 ʛ.); ʇʇʇ 2: 15,2% (2006) < 17,5% (2010) < 

43,5% (2015). ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʩʬʘʛʥʦʚ 

ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʦʩʴ, ʥʘʧʨʠʤʝʨ ʩʫʤʤʘ 

ʯʘʩʪʥʳʭ ʧʨʦʝʢʪʠʚʥʳʭ ʧʦʢʨʳʪʠʡ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ 

ʥʘ ʇʇʇ 1 ʩʦʩʪʘʚʠʣʘ 1,2% (2006) < 10,7% (2010) < 

48,5% (2015); ʇʇʇ 2 ï 1,4% (2006) < 32,9% (2010) 

< 95,0% (2015). ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʝʝ ʧʷʪʠʣʝʪʠʝ (2010ï2015 ʛʛ.) ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʤʝʥʘ ʜʦʤʠʥʘʥʪʦʚ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ: ʩʬʘʛʥʳ-çʧʠ-

ʦʥʝʨʳè (Sphagnum capillifolium, Sph. molle) ʩʤʝʥʷ-

ʶʪʩʷ ʢʦʥʩʪʘʥʪʥʳʤʠ ʚʠʜʘʤʠ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʦʣʦʪ ʨʝʛʠʦʥʘ (Sph. rubellum, Sph. 

angustifolium, Sph. cuspidatum, Sph. magellanicum). 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʪʨʫʢʪʫʨʳ ʤʠʢʨʦʛʨʫʧʧʠʨʦ-

ʚʦʢ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʝʟʫʣʴʪʘʪ ʦʨʜʠʥʘʮʠʠ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʥʘ ʦʩʥʦʚʝ DCA ʚ ʜʚʫʭ 

ʧʝʨʚʳʭ ʦʩʷʭ ʚʤʝʩʪʝ ʩ ʚʝʢʪʦʨʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ (ʪʘʙʣʠʮʘ 5, ʨʠʩʫʥʢʠ 2, 3) ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʦʪʤʝʯʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ ʥʘ ʪʝʩʪʦʚʳʭ ʫʯʘʩʪʢʘʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʭ ʩʫʢ-

ʮʝʩʩʠʦʥʥʳʡ ʪʨʝʥʜ ʨʘʟʣʠʯʝʥ. ʅʘ ʇʇʇ 2 ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʩʪʫʧʠʣʦ ʚ ʬʘʟʫ 

ʫʩʪʦʡʯʠʚʦʡ ʜʝʤʫʪʘʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʇʇʇ 1 

ʝʱʝ ʧʨʝʦʙʣʘʜʘʶʪ ʜʠʛʨʝʩʩʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʚ 2015 ʛ. ʦʙɦʘʷ ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ 

ʧʨʦʠʟʚʦʜʥʳʤʠ çʜʝʤʫʪʠʨʫʶʱʠʤʠè ʤʠʢʨʦʛʨʫʧʧʠ-

ʨʦʚʢʘʤʠ ʥʘ ʇʇʇ 1, ʩʦʩʪʘʚʠʣʘ 33,8% (ʚ 2010 ï 

12,5%); ʥʘ ʇʇʇ 2 ï çʜʠʛʨʝʩʩʠʚʥʳʝè ʤʠʢʨʦʛʨʫʧ-

ʧʠʨʦʚʢʠ ʧʦʣʥʦʩʪʴʶ ʩʤʝʥʠʣʠʩʴ ʤʠʢʨʦʛʨʫʧʧʠʨʦʚ-

ʢʘʤʠ ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʝʥ ʜʝʤʫʪʘʮʠʦʥʥʳʡ 

ʪʨʝʥʜ ʨʘʟʚʠʪʠʷ. ɼʠʥʘʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʩʚʷʟʘʥ ʩ 

ʢʦʤʧʣʝʢʩʦʤ ʬʘʢʪʦʨʦʚ: ʩʪʝʧʝʥʴʶ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦ-

ʞʘʨʘʤʠ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ 

ʩʣʦʷ), ʩʦʩʪʦʷʥʠʝʤ ʙʘʥʢʘ ʜʠʘʩʧʦʨ ʨʘʩʪʝʥʠʡ, ʭʘʨʘʢ-

ʪʝʨʦʤ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ. ɼʝʤʫʪʘʮʠʦʥʥʘʷ 

ʜʠʥʘʤʠʢʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʩʦʧʨʷʞʝʥʘ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ: ʫʚʝʣʠʯʝʥʠʷ 

ʫʚʣʘʞʥʝʥʠʷ (ʧʦ-ʚʠʜʠʤʦʤʫ, ʟʘ ʩʯʝʪ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ ʩʬʘʛʥʦʚʦʛʦ ʧʦʢʨʦʚʘ), ʫʩʠʣʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ 

ʩʫʙʩʪʨʘʪʘ (ʢʘʢ ʩʣʝʜʩʪʚʠʷ ʥʘʨʘʱʠʚʘʥʠʷ ʙʠʦʤʘʩʩʳ, 
 

ʊʘʙʣʠʮʘ 5 ï ʉʦʦʪʥʦʰʝʥʠʝ (%) ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʦʢ  

ʚ ʩʣʦʞʝʥʠʠ ʥʘʧʦʯʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ 
ʇʇʇ 1 ʇʇʇ 2 

2010 ʛ. 2015 ʛ. 2010 ʛ. 2015 ʛ. 

ʇʨʦʠʟʚʦʜʥʳʝ çʜʝʤʫʪʠʨʫʶʱʠʝè 12,5 33,8 37,6 100,0 

ʇʨʦʠʟʚʦʜʥʳʝ çʜʠʛʨʝʩʩʠʚʥʳʝè 87,5 64,4 62,4 ï 
 

 
ʂʦʜʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʧʦ ʰʢʘʣʘʤ ɻ. ʕʣʣʝʥʙʝʨʛʘ):  

N ï ʙʦʛʘʪʩʪʚʦ ʘʟʦʪʦʤ; R ï ʢʠʩʣʦʪʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ; F ï ʫʚʣʘʞʥʝʥʠʝ; L ï ʦʩʚʝʱʝʥʠʝ. 

ʈʠʩʫʥʦʢ 2 ï ʇʦʣʦʞʝʥʠʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʥʘ ʧʫʥʢʪʘʭ  

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʜʚʫʭ ʧʝʨʚʳʭ ʦʩʷʭ DCA ʚʤʝʩʪʝ ʩ ʚʝʢʪʦʨʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 



 

 36 

ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʬʘʛʥʦʚ). ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʥʝ 

ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ, ʦʜʥʘʢʦ ʧʨʦ-

ʩʣʝʞʠʚʘʶʪʩʷ ʢʘʢ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʠʨʦʛʝʥʥʦʡ ʩʫʢʮʝʩ-

ʩʠʡ ʥʘ ʩʬʘʛʥʦʚʳʭ ʙʦʣʦʪʘʭ ɹʝʣʘʨʫʩʠ ʠ ʘʥʘʣʠʟ ʣʠ-

ʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʩʭʝʤʫ ʧʦʩʣʝʧʦʞʘʨʥʦʡ ʜʝʤʫʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

(ʨʠʩʫʥʦʢ 4). ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ, ʧʦʣʥʦʝ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ ʧʦʞʘʨʘ 2002 ʛ. 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʛʦ 

ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʦʞʝʪ ʩʦ-

ʩʪʘʚʠʪʴ 30ï35 ʣʝʪ. ʉ ʫʯʝʪʦʤ ʚʳʩʦʢʦʡ ʧʦʪʝʥʮʠʘʣʴ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦʚʪʦʨʥʦʛʦ ʚʦʟʛʦʨʘʥʠʷ ʥʘʨʫʰʝʥ-

ʥʦʛʦ ʙʦʣʦʪʘ ʵʪʦʪ ʩʨʦʢ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʝʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʦʚʝʜʝʥʠʝ ʧʦʩʪʦʷʥ-

ʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠ-

ʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʥʘʟʝʤʥʳʭ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦ-

ʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʟʘʜʘʯʝʡ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥ-

ʥʳʭ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ï ʧʨʦʮʝʩʩ 

ʜʦʣʛʦʩʨʦʯʥʳʡ ʠ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʜʠʥʘ-

ʤʠʢʠ ʥʝʦʙʭʦʜʠʤ ʜʣʠʪʝʣʴʥʳʡ (ʥʝ ʤʝʥʝʝ 20ï25 ʣʝʪ) 

ʮʠʢʣ ʥʘʙʣʶʜʝʥʠʡ. 
 

ɸ ï ʧʦʩʪʦʷʥʥʘʷ ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʴ 1 

 
ɹ ï ʧʦʩʪʦʷʥʥʘʷ ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʴ 2 

 
ʈʠʩʫʥʦʢ 3 ï ʋʯʘʩʪʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʠʢʨʦʛʨʫʧʧʠʨʦʚʦʢ ʚ ʩʣʦʞʝʥʠʠ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ  

ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ 
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ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʧʦʩʣʝʧʦʞʘʨʥʳʭ ʩʫʢʮʝʩʩʠʡ ʥʘ ʚʝʨʭʦʚʦʤ ʩʬʘʛʥʦʚʦʤ ʙʦʣʦʪʝ ɽʣʴʥʷ 
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3. ʌʣʦʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ çɽʣʴʥʷè / ɼ.ɻ. ɻʨʫʤʤʦ [ʠ ʜʨ.]; ʧʦʜ ʨʝʜ. ʅ.ʅ. ɹʘʤ-

ʙʘʣʦʚʘ; ʅʘʮ. ʘʢʘʜ. ʥʘʫʢ ɹʝʣʘʨʫʩʠ, ʀʥ-ʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʦʪʘʥʠʢʠ. ï ʄʠʥʩʢ: ʄʠʥʩʢʪʠʧʧʨʦʝʢʪ, 2010. ï 200 ʩ. 

  

2005ï2007ʛʛ. 

¶ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʣʦʰʥʦʛʦ ʧʦʢʨʦʚʘ ʠʟ 

Polytrichum strictum 

¶ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ Calluna 

vulgaris 

¶ʩʝʤʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ Pinus sylvest-

ris, Betula pendula, B. pubescens, Populus 

tremula 

ʇʦʞʘʨ ʩ ʨʘʟʨʫʰʝʥʠʝʤ  

ʢʦʨʥʝʦʙʠʪʘʝʤʦʛʦ ʩʣʦʷ ʪʦʨʬʘ 

2003ï2004 ʛʛ. 

¶ʧʦʷʚʣʝʥʠʝ ʥʝʙʦʣʴʰʠʭ ʧʷʪʝʥ ʣʠʰʘʡ-

ʥʠʢʦʚ ʤʭʦʚ ʠ ʨʝʜʢʠʝ ʵʢʟʝʤʧʣʷʨʳ ʮʚʝʪ-

ʢʦʚʳʭ ʨʘʩʪʝʥʠʡ 

2008ï2013 ʛʛ. 

¶ʩʥʠʞʝʥʠʝ ʧʦʢʨʳʪʠʷ Polytrichum 

strictum ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʤʢʥʫʪʦʛʦ 

ʧʦʢʨʦʚʘ ʠʟ Calluna vulgaris 

¶ʧʦʷʚʣʝʥʠʝ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ (ʜʦ 5ï10%)  

2014ï2030 ʛ. 

¶ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʯʘʩʪʠʷ 

(ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʵʣʠʤʠʥʘʮʠʠ) Polyt-

richum strictum, Calluna vulgaris  

¶ʫʚʝʣʠʯʝʥʠʝ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʟʥʘ-

ʯʠʤʦʩʪʠ Eriophorum vaginatum ʠ ʥʘ-

ʩʪʦʷʱʠʭ ʙʦʣʦʪʥʳʭ ʢʫʩʪʘʨʥʠʯʢʦʚ 

¶ʨʘʟʚʠʪʠʝ ʜʨʝʚʝʩʥʦʛʦ ʷʨʫʩʘ 

¶ʦʙʨʘʟʦʚʘʥʠʝ ʩʬʘʛʥʦʚʦʛʦ ʢʦʚʨʘ 

2030ï2035 ʛʛ. 

¶ʧʦʣʥʘʷ ʜʝʤʫʪʘʮʠʷ ʢʚʘʟʠʢʣʠʤʘʢʩʦ-

ʚʦʛʦ ʮʝʥʦʟʘ 

2003ï2004 ʛʛ. 

¶ʟʘʨʘʩʪʘʥʠʝ ʢʦʨʥʝʚʳʤʠ ʦʪʧʨʳʩʢʘʤʠ 

ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʣʦʰʥʳʭ ʟʘʨʦʩʣʝʡ 

ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ (Eriophorum vagina-

tum, ʙʦʣʦʪʥʳʝ ʢʫʩʪʘʨʥʠʯʢʠ, Betula pen-

dula, B. pubescens) 

¶ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʣʦʰʥʦʛʦ ʧʦʢʨʦʚʘ ʠʟ 

Polytrichum strictum 

¶ ʧʦʷʚʣʝʥʠʝ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ 

2005ï2010 ʛʛ. 

¶ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʯʘʩʪʠʷ Po-

lytrichum strictum, Calluna vulgaris, 

ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ 

ʜʝʨʝʚʴʝʚ (Betula pendula, B. pubescens, 

Populus tremula) 

¶ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʩʬʘʛʥʦʚʦʛʦ ʧʦʢʨʦ-

ʚʘ 

2011ï2014 ʛʛ. 

¶ʧʦʣʥʘʷ ʜʝʤʫʪʘʮʠʷ ʢʚʘʟʠʢʣʠʤʘʢʩʦ-

ʚʦʛʦ ʮʝʥʦʟʘ 

¶ 

ʅʠʟʦʚʦʡ ʧʦʞʘʨ 
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ʂɸʈʊɸ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ ɹʆʃʆʊ ʎɽʅʊʈɸʃʔʅʆʁ ʃɸʅɼʐɸʌʊʅʆʁ ɿʆʅʓ  

ɹɽʈɽɿʀʅʉʂʆɻʆ ɹʀʆʉʌɽʈʅʆɻʆ ɿɸʇʆɺɽɼʅʀʂɸ 

 

ɼ.ɻ. ɻʨʫʤʤʦ1, ʆ.ɺ. ʉʦʟʠʥʦʚ2, ʅ.ɸ. ɿʝʣʝʥʢʝʚʠʯ1, ʈ.ɺ. ʎʚʠʨʢʦ1, 

ɽ.ɺ. ʄʦʡʩʝʡʯʠʢ1, ɼ.ʖ. ɾʠʣʠʥʩʢʠʡ1, ʉ.ɻ. ʈʫʩʝʮʢʠʡ1  
 

1ɻʅʋ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʦʪʘʥʠʢʠ ʠʤ. ɺ.ʌ. ʂʫʧʨʝʚʠʯʘ ʅɸʅ ɹʝʣʘʨʫʩʠè,  

ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ, zm.hrumo@gmail.com 
2ʋʆ çɻʨʦʜʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʗ. ʂʫʧʘʣʳè, ɻʨʦʜʥʦ, ɹʝʣʘʨʫʩʴ, ledum@list.ru 

 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʟʦʥʳ ɹʝʨʝʟʠʥʩʢʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦ-

ʚʝʜʥʠʢʘ. ʃʝʛʝʥʜʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ (ʜʦʤʠʥʘʥʪʥʦʡ) 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʦʜʝʨʞʠʪ 41 ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ. ʂʘʨʪʘ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʧʨʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʟʘʧʦʚʝʜʥʠʢʘ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ 

ʪʘʢʞʝ ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʨʘʨʠʪʝʪʥʳʭ ʦʙʲʝʢʪʦʚ ʮʝʥʦʬʦʥʜʘ. 

 

ʉ 2014 ʛ. ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ çʄʦʥʠʪʦʨʠʥʛ-ʉɻè ʥʘʤʠ ʥʘʯʘʪʳ ʨʘ-

ʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʢʘʨʪʳ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʠ ɹʝʨʝʟʠʥʩʢʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜ-

ʥʠʢʘ (ɹɹɿ). ɺ ʥʘʩʪʦʷʱʝʡ ʧʫʙʣʠʢʘʮʠʠ ʧʨʠʚʦʜʷʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʷ ʙʦʣʦʪ ʮʝʥʪʨʘʣʴʥʦʡ 

ʣʘʥʜʰʘʬʪʥʦʡ ʟʦʥʦʡ ɹɹɿ, ʷʚʣʷʶʱʝʡʩʷ ʩʚʦʝʦʙʨʘʟ-

ʥʳʤ ʷʜʨʦʤ ʠ ʫʥʠʢʘʣʴʥʳʤ ʨʝʬʫʛʠʫʤʦʤ ʜʣʷ ʩʦʭʨʘ-

ʥʝʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ.  

ɹʦʣʦʪʥʫʶ ʩʠʩʪʝʤʫ ʮʝʥʪʨʘʣʴʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ 

ʟʦʥʳ ʦʙʨʘʟʫʶʪ 8 ʤʘʩʩʠʚʦʚ: ɸʥʢʫʜʦʚʢʘ, ʏʠʩʪʠʢ, 

ʂʣʘʜʢʠ, ʉʘʚʩʢʠʡ ʤʦʭ, ʂʦʨʦʣʠʥʩʢʦʝ, ʉʣʦʙʦʜʩʢʦʝ, 

ʇʦʩʪʨʝʞʩʢʦʝ ʠ ɼʦʤʞʝʨʠʮʢʦʝ. ɺ ʩʠʣʫ ʨʘʟʥʦʦʙʨʘ-

ʟʠʷ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʨʘʟʣʠʯʠʡ ʠʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʙʦʣʦʪʘ ʵʪʦʡ ʟʦʥʳ ʩʠʣʴʥʦ ʚʘʨʴʠ-

ʨʫʶʪ ʢʘʢ ʧʦ ʨʘʟʤʝʨʘʤ, ʪʘʢ ʠ ʧʦ ʪʠʧʘʤ. ʊʘʢ, ʚ ʧʨʦ-

ʪʦʯʥʳʭ, ʦʙʠʣʴʥʦ ʫʚʣʘʞʥʝʥʥʳʭ ʧʦʥʠʞʝʥʠʷʭ, ʧʨʠ-

ʫʨʦʯʝʥʥʳʭ ʢ ʧʦʡʤʘʤ ʨʝʢ ʠ ʦʟʝʨ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʠ-

ʟʠʥʥʳʝ ʙʦʣʦʪʘ, ʘ ʚ ʙʝʩʩʪʦʯʥʳʭ, ʦʢʨʫʞʝʥʥʳʭ ʩʦ 

ʚʩʝʭ ʩʪʦʨʦʥ ʤʠʥʝʨʘʣʴʥʳʤʠ ʛʨʷʜʘʤʠ ʢʦʪʣʦʚʠʥʘʭ ï 

ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ. ʇʣʦʱʘʜʴ ʦʪʜʝʣʴʥʳʭ ʙʦʣʦʪ ʢʦ-

ʣʝʙʣʝʪʩʷ ʦʪ ʩʦʪʝʥ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ. 

ʆʙʱʘʷ ʟʘʪʦʨʬʦʚʘʥʥʦʩʪʴ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʜʦʩʪʠʛʘʝʪ 60%.  

ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʚʪʦʨʩʢʦʡ 

ʤʝʪʦʜʠʢʦʡ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʦʯʝʪʘʥʠʠ 

ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʥʘʟʝʤ-

ʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ [1]. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥ-

ʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʥʠʤʢʠ ʚʳʩʦʢʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦ-

ʱʴʶ ʩʲʝʤʦʯʥʳʭ ʩʠʩʪʝʤ ʩʧʫʪʥʠʢʦʚ Landsat 8 

OLI/TIRS ʠ RapidEye.  

ʃʝʛʝʥʜʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʙʦʣʦʪ (ʨʠʩʫ-

ʥʦʢ) ʩʦʜʝʨʞʠʪ 41 ʢʘʨʪʠʨʫʝʤʫʶ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ 

ʝʜʠʥʠʮʫ (ʚʢʣʶʯʘʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʧʝ-

ʨʠʬʝʨʠʡʥʦʛʦ çʣʝʩʥʦʛʦ ʢʦʣʴʮʘè, ʤʠʥʝʨʘʣʴʥʳʭ 

ʦʩʪʨʦʚʦʚ, ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʩʪʘʜʠʡ). ʇʨʠ ʝʝ ʩʦʩʪʘʚ-

ʣʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʝʜʠʥʠʮʳ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦ-

ʪʠʯʝʩʢʦʡ (ʜʦʤʠʥʘʥʪʥʦʡ) ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʥʦ, ʥʘʨʷ-

ʜʫ ʩ ʥʝʡ, ʜʣʷ ʦʪʨʘʞʝʥʠʷ ʥʘ ʢʘʨʪʝ ʛʝʪʝʨʦʛʝʥʥʦʡ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮ ʢʘʨʪʠʨʦʚʘ-

ʥʠʷ ʚʳʩʪʫʧʘʶʪ ʭʦʨʦʣʦʛʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ. ʂʘʢ 

ʦʙʲʝʢʪʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʢʦʤʙʠʥʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʢʦʤʧʣʝʢʩʳè. ʇʨʦʠʟʚʦʜʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʚ ʢʦʪʦ-

ʨʳʭ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳ ʩʫʢʮʝʩʩʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʦʙʦʟʥʘʯʝʥʳ ʙʫʢʚʝʥʥʳʤʠ ʠʥʜʝʢʩʘʤʠ ʧʨʠ ʦʩʥʦʚ-

ʥʦʤ ʥʦʤʝʨʝ ʣʝʛʝʥʜʳ (ˉ 22ʘ, 34ʘ). 

ɺʳʩʰʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʣʝʛʝʥʜʳ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʪʠʧʘʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʣʝʩʥʦʡ ʠ ʙʦʣʦʪʥʳʡ 

ʪʠʧʳ). ʃʝʩʥʦʡ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʷ-

ʝʪʩʷ ʥʘ ʢʣʘʩʩʳ ʬʦʨʤʘʮʠʡ: ʭʚʦʡʥʳʝ ʠ ʣʠʩʪʚʝʥʥʳʝ 

ʢʦʨʝʥʥʳʝ ʣʝʩʘ ʥʘ ʙʦʣʦʪʘʭ. ʇʦʜʟʘʛʦʣʦʚʢʘʤʠ ʩʣʝ-

ʜʫʶʱʝʛʦ ʨʘʥʛʘ ʜʣʷ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʷʚʣʷ-

ʶʪʩʷ ʬʦʨʤʘʮʠʠ (ʩʦʩʥʦʚʳʝ, ʝʣʦʚʳʝ, ʯʝʨʥʦʦʣʴ-

ʭʦʚʳʝ ʠ ʪ.ʜ.). ɼʘʣʝʝ ʚ ʣʝʛʝʥʜʝ ʧʨʦʚʝʜʝʥʦ ʨʘʟʜʝʣʝ-

ʥʠʝ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʪʘʢʩʦʥʘʤ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤ ʝʜʠʥʠʮʘʤ ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ. ɺʩʝʛʦ ʚ ʣʝʛʝʥʜʝ ʢʘʨʪʳ ʧʨʝʜʩʪʘʚʣʝʥ 21 

ʪʠʧ ʣʝʩʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʌʠʪʦʮʝʥʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʦʣʦʪʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʪʨʘʞʝʥʦ 20 ʢʘʨʪʠʨʫʝʤʳʤʠ ʪʘʢ-

ʩʦʥʘʤʠ. ʇʦ ʪʠʧʫ ʙʦʣʦʪʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʫʯʘʩʪʢʠ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ ʥʠʟʠʥʥʳʝ (ʵʚʪʨʦʬʥʳʝ), ʧʝʨʝʭʦʜʥʳʝ (ʤʝʟʦ-

ʪʨʦʬʥʳʝ ʠ ʤʝʟʦʦʣʠʛʦʪʨʦʬʥʳʝ) ʠ ʚʝʨʭʦʚʳʝ (ʦʣʠ-

ʛʦʪʨʦʬʥʳʝ). ʅʝʦʜʥʦʨʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʦʚ ʩʦʦʙʱʝʩʪʚ (ʢʦʯʢʦ-

ʚʘʪʦ-ʤʦʯʘʞʠʥʥʳʭ, ʛʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʭ, ʢʦʯʢʦ-

ʚʘʪʦ-ʢʦʚʨʦʚʳʭ, ʢʦʯʢʦʚʘʪʦ-ʢʦʚʨʦʚʦ-ʤʦʯʘʞʠʥ-

ʥr ʭ). ɼʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʜʣʷ ʢʘʨʪʠʨʫʝʤʳʭ 

ʝʜʠʥʠʮ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʙʟʦʨʥʳʭ 

ʪʘʙʣʠʮ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ.  

ʂʘʨʪʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ ʮʝʥʪʨʘʣʴʥʦʡ 

ʣʘʥʜʰʘʬʪʥʦʡ ʟʦʥʳ ɹɹɿ ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʧʨʠ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʟʘʧʦʚʝʜʥʠʢʘ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʩʦʩʪʦʷ-

ʥʠʝʤ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʠ ʜʣʷ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʣʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʨʘʨʠʪʝʪ-

ʥʳʭ ʦʙʲʝʢʪʦʚ ʮʝʥʦʬʦʥʜʘ.  
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I. ʃɽʉʅɸʗ ʈɸʉʊʀʊɽʃʔʅʆʉʊʔ 

ʍɺʆʁʅʓɽ ʃɽʉɸ 

ʉʦʩʥʦʚʳʝ (Pinus sylvestris) ʠ ʝʣʦʚʦ-ʩʦʩʥʦʚʳʝ (Picea abies, Pinus sylvestris) ʣʝʩʘ  

1.  ʉʦʩʥʦʚʳʝ ʠ ʝʣʦʚʦ-ʩʦʩʥʦʚʳʝ ʢʩʝʨʦʬʠʪʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʝ (Calluna vulgaris, Vaccinium vitis-idaea, Pleurozium schreberi, ʚʠʜʳ 

ʨʦʜʘ Dicranum) 

2.  ʉʦʩʥʦʚʳʝ ʠ ʝʣʦʚʦ-ʩʦʩʥʦʚʳʝ ʟʝʣʝʥʦʤʦʰʥʳʝ (Pleurozium schreberi, ʚʠʜʳ Dicranum) ʩ ʨʝʜʢʠʤʠ ʢʫʩʪʘʨʥʠʯʢʘʤʠ (Vaccinium 

vitis-idaea, V. myrtillus) 

3.  ɽʣʦʚʦ-ʩʦʩʥʦʚʳʝ ʢʠʩʣʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʝ (Oxalis acetosella, Maianthemum bifolium, Luzula piloza, Hepatica nobilis, Ajuga 

reptans, Pleurozium schreberi, Hylocomium splendens, Plagiomnium affine) 

4.  ʉʦʩʥʦʚʳʝ ʠ eʣʦʚʦ-ʩʦʩʥʦʚʳʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʦ-ʜʦʣʛʦʤʦʰʥʳʝ (Molinia caerulea, Vaccinium myrtillus, V. uliginosum, 

Ledum palustre, Sphagnum girgensohnii, Polytrichum commune) 

ʉʦʩʥʦʚʳʝ (Pinus sylvestris) ʠ ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ (Pinus sylvestris, Betula pubescens) ʣʝʩʘ 

5.  ʉʦʩʥʦʚʳʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Pinus sylvestris f. uliginosa + ʦʙʳʯʥʘʷ ʬʦʨʤʘ [h=6ï10 ʤ], Ledum palustre, Vaccinium 

uliginosum, Sphagnum angustifolium, Sph. magellanicum)  

6.  ʉʦʩʥʦʚʳʝ ʧʫʰʠʮʝʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Pinus sylvestris f. litwinowii [h=3ï5 ʤ], Eriophorum vaginatum, Ledum pal-

ustre, Chamaedaphne calyculata, Sphagnum magellanicum, Sph. angustifolium, Sph. fuscum) 

7.  ʉʫʭʦʩʪʦʡʥʳʝ ʩʦʩʥʷʢʠ ʧʫʰʠʮʝʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Pinus sylvestris f. litwinowii (ʦʪʧʘʜ), Eriophorum vaginatum, 

Andromeda polifolia, Oxycoccus palustris, Sphagnum magellanicum, Sph angustifolium, Sph. rubellum) 

8.  ʉʦʩʥʦʚʳʝ ʠ ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʩ ʥʝʦʜʥʦʨʦʜʥʳʤ ʧʦʢʨʦʚʦʤ: ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʝ ʢʦʯʢʠ 

(Chamaedaphne calyculata, Oxycoccus palustris, Eriophorum vaginatum, Sphagnum angustifolium, Sph. magellanicum) ʠ ʦʩʦ-

ʢʦʚʦ-ʪʨʘʚʷʥʦ-ʩʬʘʛʥʦʚʳʝ ʤʝʞʢʦʯʴʷ (Carex lasiocarpa, C. nigra, Comarum palustre, Menyanthes trifoliata, Phragmites austra-

lis, Sphagnum fallax, Sph. angustifolium) 

9.  ʉʦʩʥʦʚʳʝ ʠ ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʛʠʛʨʦʬʠʪʥʦʪʨʘʚʷʥʦ-ʦʩʦʢʦʚʳʝ ʥʘ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʘʭ (Carex lasiocarpa, C. rostrata, 

Lycopus europaeus, Menyanthes trifoliata, Comarum palustre, Phragmites australis) ʩ ʨʘʟʨʝʞʝʥʥʳʤ ʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ 

(Sphagnum magellanicum, Sph. teres, Sph .centrale) 

10.  ʉʦʩʥʦʚʳʝ ʠ ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʩ ʝʣʴʶ ʠ ʦʣʴʭʦʡ ʯʝʨʥʦʡ ʦʩʦʢʦʚʦ-ʪʨʘʚʷʥʦ-ʛʠʧʥʦʚʦ-ʩʬʘʛʥʦʚʳʝ ʥʘ ʙʦʣʦʪʘʭ ʙʦʛʘʪʦʛʦ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (Carex lasiocarpa, C. appropinquata, Equisetum fluviatile, Menyanthes trifoliata, Comarum palustre, 

Thelypteris palustris, Campylium stellatum, Scorpidium revolvens, Tomentypnum nitens, Sphagnum warnstorfii) 

ɽʣʦʚʳʝ (Picea abies) ʣʝʩʘ 

11. 1 ɽʣʦʚʳʝ ʯʝʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʝ (Vaccinium myrtillus, Pleurozium schreberi, Dicranum scoparium, Rhytidiadelphus tri -

quetrus)  

12.  ɽʣʦʚʳʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʦ-ʜʦʣʛʦʤʦʰʥʳʝ (Molinia caerulea, Vaccinium myrtillus, V. uliginosum, Sphagnum girgen-

sohnii, Polytrichum commune)  

13. 1 ɽʣʦʚʳʝ ʢʠʩʣʠʯʥʳʝ ʠ ʢʠʩʣʠʯʥʦ-ʟʝʣʝʥʦʤʦʰʥʳʝ (Oxalis acetosella, Majanthemum bifolium, Luzula piloza, Trientalis europaea, 

Hylocomium splendens, Rhytidiadelphus triquetrus) 

14.  ɽʣʦʚʳʝ ʧʘʧʦʨʦʪʥʠʢʦʚʳʝ ʩ ʥʝʤʦʨʘʣʴʥʳʤʠ ʪʨʘʚʘʤʠ (Athyrium filix-femina, Aegopodium podagraria, Dryopteris carthusiana, 

Equisetum sylvaticum, Rubus saxatilis) 

15.  ɽʣʦʚʳʝ ʩ ʙʝʨʝʟʦʡ (Betula pubescens) ʤʝʟʦʪʨʦʬʥʳʝ ʪʨʘʚʷʥʦ-ʩʬʘʛʥʦʚʳʝ (Filipendula ulmaria, Calamagrostis canescens, Ga-

lium palustre, Carex cespitosa, Athyrium filix-femina Sphagnum squarrosum, Sphagnum girgensohnii, Climacium dendroides, 

Pseudobryum cinclidioides) 

ʃʀʉʊɺɽʅʅʓɽ ɹʆʃʆʊʅʓɽ ʃɽʉɸ 

ʏʝʨʥʦʦʣʴʭʦʚʳʝ (Alnus glutinosa) ʣʝʩʘ 

16. 1 ʏʝʨʥʦʦʣʴʭʦʚʳʝ ʩʥʳʪʝʚʦ-ʢʨʘʧʠʚʥʳʝ (Urtica dioica, Athyrium filix-femina, Geum rivale, Aegopodium podagraria, Impatiens 

noli-tangere, Stellaria nemorum, Plagiomnium cuspidatum) 

17.  ʏʝʨʥʦʦʣʴʭʦʚʳʝ, ʝʣʦʚʦ-ʷʩʝʥʝʚʦ-ʯʝʨʥʦʦʣʴʭʦʚʳʝ ʢʦʯʝʜʳʞʥʠʢʦʚʦ-ʪʘʚʦʣʛʦʚʳʝ (Filipendula ulmaria, Athyrium filix-femina, 

Geum rivale, Lysimachia vulgaris, Crepis paludosa) 

18.  ʏʝʨʥʦʦʣʴʭʦʚʳʝ ʠ ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʦ-ʯʝʨʥʦʦʣʴʭʦʚʳʝ ʛʠʛʨʦʬʠʪʥʦʪʨʘʚʷʥʦ-ʦʩʦʢʦʚʳʝ (Thelypteris palustris, Comarum palus-

tre, Iris pseudacorus, Peucedanum palustre, Carex elongata, C. vesicaria) 

ʇʫʰʠʩʪʦʙʝʨʝʟʦʚʳʝ (Betula pubescens) ʣʝʩʘ 

19.  ʇʫʰʠʩʪʦʙʝʨʝʟʦʚʳʝ ʤʝʟʦʪʨʦʬʥʳʝ ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Carex cinerea, C. lasiocarpa, C. rostrata, Calamagrostis canescens, 

Menyanthes trifoliata, Comarum palustre, Sphagnum girgenzohnii, Sph. centrale, Sph. squarrosum, Sph. magellanicum) 

20.  ʇʫʰʠʩʪʦʙʝʨʝʟʦʚʳʝ ʵʚʪʨʦʬʥʳʝ ʙʦʣʦʪʥʦ-ʪʨʘʚʷʥʳʝ (Carex cespitosa, Calamagrostis canescens, Galium palustre, Menyanthes 

trifoliata, Thelypteris palustris, Comarum palustre, Iris pseudacorus) ʩ ʨʘʟʨʝʞʝʥʥʳʤ ʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ (Sphagnum girgen-

sohnii, Sph. angustifolium, Sph. magellanicum, Sph. squarrosum, Sph. centrale, Climacium dendroides) 

21.  ʇʫʰʠʩʪʦʙʝʨʝʟʦʚʳʝ ʦʩʦʢʦʚʦ-ʪʨʘʚʷʥʦ-ʩʬʘʛʥʦʚʦ-ʛʠʧʥʦʚʳʝ ʥʘ ʙʦʣʦʪʘʭ ʙʦʛʘʪʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (Carex lasiocarpa, C. 

appropinquata, Menyanthes trifoliata, Thelypteris palustris, Sphagnum warnstorfii, Sph. contortum, Sph. teres, Mnium rugicum, 

Bryum pseudotriqetrum, Climacium dendroides) 

II. ɹʆʃʆʊʅɸʗ ʈɸʉʊʀʊɽʃʔʅʆʉʊʔ 

ʆʣʠʛʦʪʨʦʬʥʳʝ ʩʦʦʙʱʝʩʪʚʘ  

22.  ʇʫʰʠʮʝʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Eriophorum vaginatum, Andromeda polifolia, Calluna vulgaris, Chamaedaphne calycu-

lata, Sphagnum magellanicum, Sph. angustifolium, Sph. rubellum) 

22a ʩ ʨʘʟʨʝʞʝʥʥʳʤ (ʩʦʤʢʥʫʪʦʩʪʴ 0,1ï0,3) ʷʨʫʩʦʤ Pinus sylvestris f. litwinowii  

23.  ʂʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Chamaedaphne calyculata, Calluna vulgaris, Empetrum nigrum, Oxycoccus microcarpus, Sphag-

num fuscum) ʩ ʨʝʜʢʦʡ Pinus sylvestris f. litwinowii  

24.  ʂʦʯʢʦʚʘʪʦ-ʢʦʚʨʦʚʳʡ ʢʦʤʧʣʝʢʩ:  

ʢʦʯʢʠ: ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Chamaedaphne calyculata, Calluna vulgaris, Sphagnum magellanicum) ʩ ʨʝʜʢʦʡ Pinus 

sylvestris f. Litwinowii 
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ʢʦʚʨʳ: ʧʫʰʠʮʝʚʦ-ʧʦʜʙʝʣʦʚʦ-ʩʬʘʛʥʦʚʳʝ ʢʦʚʨʳ (Eriophorum vaginatum, Andromeda polifolia, Sphagnum angustifolium, Sph. 

balticum, Sph. ʩuspidatum)  

25.  ʂʦʯʢʦʚʘʪʦ-ʤʦʯʘʞʠʥʥʳʡ ʢʦʤʧʣʝʢʩ:  

 ʢʦʯʢʠ: ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Chamaedaphne calyculata, Calluna vulgaris, Andromeda polifolia, Sphagnum magellan-

icum) ʩ ʨʝʜʢʦʡ Pinus sylvestris f. litwinowii 

ʤʦʯʘʞʠʥʳ: ʦʯʝʨʝʪʥʠʢʦʚʦ (Rhynchospora alba)- ʠ hʝʡʭʮʝʨʠʝʚʦ (Scheuchzeria palustris)-ʪʦʧʷʥʦʦʩʦʢʦʚʦ (Carex limosa)-

ʩʬʘʛʥʦʚʳʝ (Sphagnum cuspidatum, Sph. balticum), ʠʥʦʛʜʘ ʩ ʧʨʠʟʥʘʢʘʤʠ ʨʝʛʨʝʩʩʠʠ (Rhynchospora alba, Scheuchzeria palus-

tris, Cladopodiella fluitans, ʉephalozia fluitans, Mylia anomala, Sphagnum cuspidatum, Sph. balticum) 

26.  ɻʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʡ ʢʦʤʧʣʝʢʩ  

ʛʨʷʜʳ: ʩʦʩʥʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʝ (Pinus sylvestris f. litwinowii, f. willkommii, Eriophorum vaginatum, Sphagnum angusti-

folium, Sph.magellanicum, Sph. fuscum);  

ʤʦʯʘʞʠʥʳ: ʧʫʰʠʮʝʚʦ-ʦʯʝʨʝʪʥʠʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Eriophorum vaginatum, Rhynchospora alba, Sphagnum balticum, Sph. cuspi-

datum, Sph. majus), ʚ ʥʘʠʙʦʣʝʝ ʦʙʚʦʜʥʝʥʥʳʭ ʦʯʝʨʝʪʥʠʢʦʚʦ- ʠ ʰʝʡʭʮʝʨʠʝʚʦ-ʪʦʧʷʥʦʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Rhynchospora alba, 

Scheuchzeria palustris, Carex limosa, Sphagnum balticum, Sph. cuspidatum) 

27.  ɻʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʡ ʢʦʤʧʣʝʢʩ  

ʛʨʷʜʳ: ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Chamaedaphne calyculata, Andromeda polifolia, Sphagnum fuscum, Sph. magellanicum) ʩ 

ʨʝʜʢʦʡ ʩʦʩʥʦʡ (Pinus sylvestris f. litwinowii, f. willkommii) 

ʤʦʯʘʞʠʥʳ: ʦʯʝʨʝʪʥʠʢʦʚʦ- ʠ ʰʝʡʭʮʝʨʠʝʚʦ-ʪʦʧʷʥʦʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Rhynchospora alba, Scheuchzeria palustris, Carex li -

mosa Sphagnum balticum, Sph. cuspidatum), ʥʝʨʝʜʢʦ ʩ ʧʨʠʟʥʘʢʘʤʠ ʨʝʛʨʝʩʩʠʠ (Rhynchospora alba, Scheuchzeria palustris, Cla-

dopodiella fluitans, ʉephalozia fluitans, Mylia anomala, Sphagnum cuspidatum, Sph. balticum) 

28.  ɻʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʡ ʢʦʤʧʣʝʢʩ  

ʛʨʷʜʳ-çʦʩʪʨʦʚʢʠè: ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Calluna vulgaris, Empetrum nigrum Sphagnum fuscum, Sph. rubellum) ʩ ʨʝʜ-

ʢʦʡ ʩʦʩʥʦʡ (Pinus sylvestris f. litwinowii, f.willkommii); 

ʤʦʯʘʞʠʥʳ: ʩʠʣʴʥʦ ʨʘʟʚʠʪʳʝ ʦʯʝʨʝʪʥʠʢʦʚʦ (Rhynchospora alba)- ʠ ʰʝʡʭʮʝʨʠʝʚʦ (Scheuchzeria palustris)-ʪʦʧʷʥʦʦʩʦʢʦʚʦ 

(Carex limosa)-ʩʬʘʛʥʦʚʳʝ ʤʦʯʘʞʠʥʳ (Sphagnum balticum, Sph. cuspidatum, Sph. majus) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʝʣʢʠʤʠ ʦʟʝʨʢʘʤʠ ʩ 

ʦʪʢʨʳʪʦʡ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʣʠ ʟʘʪʷʛʠʚʘʶʱʠʤʠʩʷ ʩʬʘʛʥʦʚʳʤʠ ʤʭʘʤʠ (Sphagnum cuspidatum, Sph. majus)  

29.  ʈʝʛʨʝʩʩʠʚʥʳʡ ʢʦʤʧʣʝʢʩ:  

ʛʨʷʜʳ: ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Calluna vulgaris, Empetrum nigrum, Sphagnum fuscum, Sph. rubellum) ʩ ʨʝʜʢʦʡ Pinus 

sylvestris f. litwinowii;  

ʤʦʯʘʞʠʥʳ: ʶʥʛʝʨʤʘʥʠʝʚʳʝ (Cladopodiella fluitans, ʉephalozia fluitans, Mylia anomala) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʤʠ 

ʩʬʘʛʥʦʚʳʤʠ (Rhynchospora alba, Scheuchzeria palustris, Sphagnum cuspidatum, Sph. balticum) ʠ ʩ ʜʝʥʫʜʠʨʦʚʘʥʥʳʤʠ ʧʷʪ-

ʥʘʤʠ ʪʦʨʬʘ 

30.  ʉʬʘʛʥʦʚʳʝ ʪʦʧʠ (Scheuchzeria palustris, Carex limosa, Sphagnum cuspidatum, Sph. majus)  

ʄʝʟʦʦʣʠʛʦʪʨʦʬʥʳʝ ʠ ʤʝʟʦʪʨʦʬʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

31.  ʆʩʦʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʪʨʘʚʷʥʦ-ʩʬʘʛʥʦʚʳʝ (Carex lasiocarpa, C. rostrata, Menyanthes trifoliatʘ, Eriophorum polystachyon, Co-

marum palustre, Sphagnum fallax) ʩ ʨʘʟʨʝʞʝʥʥʳʤ ʷʨʫʩʦʤ ʙʝʨʝʟʳ (Betula pubescens), ʠʥʦʛʜʘ ʩ ʠʚʘʤʠ (Salix cinerea, S aurita) 

32.  ʂʦʯʢʦʚʘʪʦ-ʤʦʯʘʞʠʥʥʦ-ʢʦʚʨʦʚʳʡ ʢʦʤʧʣʝʢʩ 

ʢʦʯʢʠ: ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Chamaedaphne calyculata, Andromeda polifolia, Sphagnum magellanicum);  

ʤʦʯʘʞʠʥʳ ʠ ʢʦʚʨʳ: ʦʩʦʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʝ (Carex lasiocarpa, C. rostrata, Eriophorum vaginatum, E. polystachyon, 

Sphagnum fallax, Sph. angustifolium) ʢʦʚʨʳ; ʦʯʝʨʝʪʥʠʢʦʚʦ- ʠ ʰʝʡʭʮʝʨʠʝʚʦ-ʩʬʘʛʥʦʚʳʝ ʤʦʯʘʞʠʥʳ (Rhynchospora alba, 

Scheuchzeria palustris, Sphagnum balticum, Sph. ʩuspidatum) 

33.  ʊʨʦʩʪʥʠʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ (Phragmites australis, Sphagnum fallax, Sph. flexuosum, Sph. riparium) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʩʦʢʦʚʦ-ʚʘʭ-

ʪʦʚʦ-ʩʬʘʛʥʦʚʳʤʠ (Menyanthes trifoliata, Carex lasiocarpa, C. rostrata, Sphagnum fallax, Sph. riparium) ʯʘʩʪʦ ʩ ʨʘʟʨʝʞʝʥʥʳʤ 

ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʤ ʷʨʫʩʦʤ (Salix cinerea, Betula pubescens, Pinus sylvestris) 

34.  ʆʩʦʢʦʚʦ-ʚʘʭʪʦʚʦ-ʛʠʧʥʦʚʦ-ʩʬʘʛʥʦʚʳʝ ʥʘ ʙʦʣʦʪʘʭ ʙʦʛʘʪʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (Carex lasiocarpa, C. rostrata, C. ap-

propinquata, C. diandra, C. dioica, Menyanthes trifoliata, Equisetum fluviatile, Scorpidium revolvens S. l., Tomentypnum nitens, 

Campylium stellatum, Palludella squarrosa, Sphagnum warnstorfii, Sph. obtusum, Sph. teres) ʩ ʨʘʟʨʝʞʝʥʥʳʤ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨ-

ʥʠʢʦʚʳʤ ʷʨʫʩʦʤ (Salix cinerea, S. rosmarinifolia, Betula pubescens, B. humilis, Pinus sylvestris) 

34ʘ ʊʨʦʩʪʥʠʢʦʚʳʝ ʩ ʨʘʟʨʝʞʝʥʥʳʤ ʛʠʧʥʦʚʦ-ʩʬʘʛʥʦʚʳʤ ʤʦʭʦʚʳʤ ʧʦʢʨʦʚʦʤ (Phragmites australis, Sphagnum fallax, Scorpidium 

revolvens S.l., Tomentypnum nitens, Campylium stellatum, Sph. flexuosum, Sph. teres, Sph. warnstorfii) ʩ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦ-

ʚʳʤ ʷʨʫʩʦʤ (Salix cinerea, Betula pubescens, Pinus sylvestris), ʩʤʝʥʷʶʱʠʝ ʦʩʦʢʦʚʦ-ʪʨʘʚʷʥʦ-ʛʠʧʥʦʚʦ-ʩʬʘʛʥʦʚʳʝ ʥʘ ʙʦʣʦʪʘʭ 

ʙʦʛʘʪʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

35.  ʆʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ ʧʝʨʝʭʦʜʥʳʝ ʪʦʧʠ (Carex lasiocarpa, C. rostrata, C.limosa, Eriophorum vaginatum, E. polystachyon, 

Scheuchzeria palustris, Menyanthes trifoliata, Sphagnum cuspidatum, Sph. fallax, Sph. flexuosum, Sph. papillosum, Sph. obtusum) 

ʕʚʪʨʦʬʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

36.  ʊʨʘʚʷʥʳʝ (Comarum palustre, ʉalla palustris, Iris pseudacorus, Equisetum fluviatile) ʠ ʪʨʘʚʷʥʦ-ʦʩʦʢʦʚʳʝ (Carex cespitosa, C. 

lasiocarpa, C. rostrata, Phragmites australis, Equisetum fluviatile, Thelypteris palustris, Peucedanum palustre) 

37.  ʊʨʘʚʷʥʦ-ʦʩʦʢʦʚʳʝ ʥʘ ʙʦʣʦʪʘʭ ʙʦʛʘʪʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (Agrostis canina, Carex canescens, Carex diandra, C. chordor-

rhiza, C. limosa, C. rostrata, Menyanthes trifoliata, Potentilla palustris, Thelypteris palustris, Bryum pseudotri-

quetrum, Calliergonella cuspidata, Sphagnum obtusum, Sph. teres) 

38.  ʀʚʥʷʢʠ (Salix cinerea, S. aurita) ʩ ʙʝʨʝʟʦʡ (Betula pubescens) ʠ ʦʣʴʭʦʡ ʯʝʨʥʦʡ (Alnus glutinosa) ʦʩʦʢʦʚʦ-ʙʦʣʦʪʥʦʪʨʘʚʷʥʳʝ 

(Calamagrostis canescens, Carex elongata, Lysimachia thyrsiflora, Solanum dulcamara, Galium palustre) 

39.  ʊʨʦʩʪʥʠʢʦʚʳʝ (Phragmites australis), ʦʩʦʢʦʚʦ-ʙʦʣʦʪʥʦʧʘʧʦʨʦʪʥʠʢʦʚʦ-ʪʨʦʩʪʥʠʢʦʚʳʝ (Phragmites australis, ʉarex pseudo-

cyperus, Cicuta virosa, Galium palustre, Lycopus europaeus, Lysimachia vulgaris, Thelypteris palustris)  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ɻʨʫʤʤʦ ɼ.ɻ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʢʘʨʪʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʳʭ ʪʝʭʥʦʣʦʛʠʡ / ɼ.ɻ. ɻʨʫʤʤʦ // ɹʦʪʘʥʠʢʘ (ʠʩʩʣʝʜʦʚʘʥʠʷ). ï 

ʄʠʥʩʢ, 2014. ï ɺʳʧ. 43. ï ʉ.48ï74.  
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ɼ.ɺ. ɼʫʙʦʚʠʢ, ɸ.ʅ. ʉʢʫʨʘʪʦʚʠʯ 
 

ɻʅʋ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʦʪʘʥʠʢʠ ʠʤ. ɺ.ʌ. ʂʫʧʨʝʚʠʯʘ ʅɸʅ ɹʝʣʘʨʫʩʠè, 

ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ, dvdubovik73@gmail.com 

 

ɺ ʧʫʙʣʠʢʘʮʠʠ ʧʨʠʚʦʜʷʪʩʷ ʤʘʪʝʨʠʘʣʳ ʧʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʠ-

ʧʘʭ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ ɹʝʣʘʨʫʩʠ.  

 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚ ɹʝʣʘʨʫʩʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩ-

ʣʝʜʥʠʭ ʣʝʪ ʥʘʤʠ ʚʳʷʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʨʝʩʥʳʝ 

ʚ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʦʙʱʝʩʪʚʘ ʩ ʫʯʘʩ-

ʪʠʝʤ ʨʝʜʢʠʭ, ʘʨʝʘʣʴʥʳʭ ʠ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʨʘʩ-

ʪʝʥʠʡ. ɼʘʥʥʳʝ ʙʦʣʦʪʥʳʝ ʤʘʩʩʠʚʳ ʨʝʢʦʤʝʥʜʦʚʘʥʳ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ 

ʬʦʥʜʘ ʩ ʟʘʧʨʝʪʦʤ ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ 

ɹʝʣʘʨʫʩʠ ʩʦʭʨʘʥʠʣʦʩʴ ʤʘʣʦ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ, 

ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʦʛʘʪʳʝ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩ ʫʯʘʩʪʠʝʤ ʨʘʨʠʪʝʪʥʳʭ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʄʥʦʛʠʝ ʙʦʣʦʪʥʳʝ ʤʘʩʩʠʚʳ ʙʳʣʠ 

ʥʘʨʫʰʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʣʠʦʨʘʮʠʠ (ʯʘʩʪʠʯʥʦʡ 

ʠʣʠ ʧʦʣʥʦʡ), ʢʦʪʦʨʘʷ ʧʨʠʦʙʨʝʣʘ ʦʩʦʙʝʥʥʦ ʢʨʫʧ-

ʥʳʡ ʤʘʩʰʪʘʙ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX-ʛʦ ʚʝʢʘ. ʀʟ-

ʟʘ ʵʪʦʛʦ ʙʝʟʚʦʟʚʨʘʪʥʦ ʙʳʣʠ ʫʪʨʘʯʝʥʳ ʮʝʥʥʳʝ ʚ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʢʦʤʧʣʝʢʩʳ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ, ʢʦʪʦʨʳʝ ʨʝʜʢʠ ʥʝ ʪʦʣʴʢʦ ʚ ɹʝ-

ʣʘʨʫʩʠ, ʥʦ ʠ ʚʦ ʚʩʝʡ ɽʚʨʦʧʝ.  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʩʯʝʟʣʠ ʠʣʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʠʩʯʝʟʣʠ ʪʘʢʠʝ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʨʘʩʪʝʥʠʷ ʢʘʢ 

Caldesia parnassifolia (L.) Parl., Juncus stygius L., 

Saxifraga hirculus L., Carex heleonastes Ehrh. ex L. 

fil ., Carex hostiana DC., Triglochin maritimum L., 

Ranunculus polyphyllus Waldst. et Kit. ex Willd., 

Montia fontana L., Gladiolus palustris Gaudin, Tofi-

eldia calyculata (L.) Wahlenb., Euphorbia palustris 

L., ʢʦʪʦʨʳʝ ʠʟʚʝʩʪʥʳ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠ ʛʝʨʙʘʨ-

ʥʳʤ ʜʘʥʥʳʤ XIX  - ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XX ʚʚ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʥʘʷ ʪʝʥ-

ʜʝʥʮʠʷ ʢ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ Parnassia palustris L., Triglo-

chin palustris L., Blysmus compressus (L.) Panz. ex 

Link, Pedicularis palustris L., Gentianella amarella 

(L.) Bºrner, Gentiana pneumonanthe L., Viola stag-

nina Kit ., Carex dioica L., C. diandra Schrank, C. 

disticha Huds., C. flava L., C. lepidocarpa Tausch., 

C. panicea L., Eriophorum latifolium Hoppe, Epipac-

tis palustris (L.) Crantz., Ophioglossum vulgatum L., 

Cirsium rivulare (Jacq.) All .  

ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʧʦʩʣʝ 

2000 ʛ. ʩ ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʤʠ ʬʠʪʦʮʝʥʦʟʘʤʠ, ʛʜʝ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʨʝʜʢʠʝ ʠ ʦʭʨʘʥʷʝʤʳʝ ʚʠʜʳ ʨʘʩʪʝ-

ʥʠʡ. ʕʪʠ ʫʛʦʜʴʷ ʚ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ ʫʤʝʥʴʰʝʥʠʝʤ 

ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʘʢʪʠʚʥʳʤ 

ʧʝʨʝʚʦʜʦʤ ʝʛʦ ʥʘ ʩʪʦʡʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʩʦʢʨʘ-

ʱʝʥʠʝʤ ʩʝʥʦʢʦʰʝʥʠʷ ʩʪʘʣʠ ʟʘʢʫʩʪʘʨʠʚʘʪʴʩʷ ʠ ʟʘ-

ʨʘʩʪʘʪʴ ʚʳʩʦʢʦʪʨʘʚʴʝʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʧʦʚʪʦʨ-

ʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚ 2015 ʛ. ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ ʤʝ-

ʩʪʦʥʘʭʦʞʜʝʥʠʡ ʪʘʢʠʭ ʢʨʘʡʥʝ ʨʝʜʢʠʭ ʚ ʨʝʩʧʫʙʣʠʢʝ 

ʚʠʜʦʚ ʢʘʢ Ostericum palustre (Boiss.) Bess. (ɺʝʪ-

ʢʦʚʩʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ʅʦʚʦʩʝʣʢʠ) ʠ Cirsium canum 

(L.) All. (ʂʣʠʤʦʚʠʯʩʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ʉʝʣʝʮ) ʠʭ ʧʦ-

ʠʩʢʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʜʘʣʠ. ʈʘʥʝʝ 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʵʢʦʪʦʧʳ ʟʘʩʦʨʝʥʳ, ʟʘʨʦʩʣʠ ʚʳ-

ʩʦʢʦʪʨʘʚʴʝʤ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ, ʟʜʝʩʴ ʩʪʘʣʠ ʘʢʪʠʚʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʠʥʚʘʟʠʦʥʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ. 

ʆʯʝʥʴ ʥʝʛʘʪʠʚʥʦ ʥʘ ʟʘʨʘʩʪʘʥʠʝ ʣʫʛʦʚ ʨʝʘʛʠʨʫʶʪ 

ʤʥʦʛʠʝ ʚʠʜʳ ʙʦʣʦʪʥʳʭ ʦʨʭʠʜʥʳʭ, ʢʦʪʦʨʳʝ ʥʝ ʚʳ-

ʜʝʨʞʠʚʘʶʪ ʢʦʥʢʫʨʝʥʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʚʳʩʦʢʦʪʨʘ-

ʚʴʷ ʠ ʙʳʩʪʨʦ ʚʳʧʘʜʘʶʪ ʠʟ ʩʦʩʪʘʚʘ ʬʠʪʦʮʝʥʦʟʦʚ.  

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʩʚʦʜʢʘ ʥʝʢʦʪʦʨʳʭ ʮʝʥʥʳʭ 

ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ, ʛʜʝ ʦʪʤʝʯʝʥʳ ʨʘʨʠʪʝʪʥʳʝ 

ʚʠʜʳ ʨʘʩʪʝʥʠʡ. 

ʃʝʣʴʯʠʮʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ʄʠʣʦʰʝʚʠʯʠ, 6ï9,5 ʢʤ 

ʢ ʖɺ, ʫʯʘʩʪʢʠ ʧʝʨʝʭʦʜʥʳʭ ʙʦʣʦʪ ʚ ʫʨʦʯʠʱʝ ʇʦ-

ʣʦʪʥʠʮʘ. ʅʘ ʜʘʥʥʳʭ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʘʭ ʜʦʚʦʣʴʥʦ 

ʦʙʠʣʴʥʦ ʚʩʪʨʝʯʘʶʪʩʷ Salix myrtilloides L., S. 

lapponum L., S. x rugulosa Anderss. (S. myrtilloides 

x S. aurita), Rhynchospora alba (L.) Vahl, Carex 

chordorrhiza Ehrh. ex L.f., Utricularia intermedia 

Hayne, Scheuchzeria palustris L.  

ʃʝʣʴʯʠʮʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ʈʫʜʥʠʱʝ, 3ï4 ʢʤ ʢ 

ɿʖɿ ʠ ɿʉɿ, ʫʯʘʩʪʢʠ ʧʝʨʝʭʦʜʥʳʭ ʠ ʥʠʟʠʥʥʳʭ ʙʦ-

ʣʦʪ ʫ ʨ. ʇʣʦʪʥʠʮʘ. ɿʜʝʩʴ ʦʪʤʝʯʝʥʳ Salix lapponum 

L., Viola uliginosa Bess., Carex chordorrhiza Ehrh. 

ex L.f., Carex juncella (Fries) Th. Fries, Lycopodiella 

inundata (L.) Holub, Utricularia australis R. Br. ʆʙʘ 

ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʘ ʫʜʘʣʝʥʳ ʦʪ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢ-

ʪʦʚ, ʦʢʨʫʞʝʥʳ ʫʯʘʩʪʢʘʤʠ ʢʨʫʧʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠ-

ʚʦʚ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʨʠʛʨʘʥʠʯʥʦʡ ʟʦʥʝ ʩ ʋʢʨʘʠ-

ʥʦʡ. ʆʥʠ ʠʤʝʶʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʦʨʦʰʫʶ ʩʦ-

ʭʨʘʥʥʦʩʪʴ. 

ʃʝʣʴʯʠʮʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ɼʘʥʠʣʝʚʠʯʠ, ʚʙʣʠʟʠ 

ʶʞʥʦʡ ʦʢʨʘʠʥʳ ʜʝʨʝʚʥʠ, ʫʯʘʩʪʢʠ ʧʝʨʝʭʦʜʥʳʭ ʠ 

ʥʠʟʠʥʥʳʭ ʙʦʣʦʪ. ɿʜʝʩʴ ʥʘʡʜʝʥʳ Viola uliginosa 

Bess., Utricularia intermedia Hayne, Veratrum lobe-

lianum Bernh.  

ʃʝʣʴʯʠʮʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ɹʦʨʦʚʦʝ, 2 ʢʤ ʢ ɿ, ʧʝ-

ʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ, ʤʝʩʪʘʤʠ ʯʘʩʪʠʯʥʦ ʦʩʫʰʝʥʥʦʝ. 

ʅʘ   ɻ ʪʦʤ   ʙʦʣʦʪʥʦʤ   ʤʘʩʩʠʚʝ   ʜʦʚʦʣʴʥʦ   ʦʙʠʣʴʥʦ  
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ʚʩʪʨʝʯʘʝʪʩʷ Drosera intermedia Hayne, ʦʪʤʝʯʝʥʳ 

ʪʘʢʞʝ Rhynchospora alba (L.) Vahl, Carex limosa 

L., Juncus bulbosus L. 

ʃʝʣʴʯʠʮʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ʄʘʨʢʦʚʩʢʦʝ, 4 ʢʤ ʢ ɿ, 

ʫ ʰʦʩʩʝ ʄʠʣʘʰʝʚʠʯʠ-ʃʝʣʴʯʠʮʳ, ʫʯʘʩʪʢʠ ʚʝʨʭʦ-

ʚʦʛʦ ʠ ʧʝʨʝʭʦʜʥʦʛʦ ʙʦʣʦʪ. ɿʜʝʩʴ ʙʳʣʠ ʥʘʡʜʝʥʳ 

Carex limosa L., Scheuchzeria palustris L., Rhyn-

chospora alba (L.) Vahl.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʃʝʣʴʯʠʮ-

ʢʦʤ ʨ-ʥʝ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʤʥʦʛʠʭ 

ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʟʜʝʩʴ ʧʨʦʠʟʨʘʩʪʘʶʪ 

ʥʘ ʶʞʥʦʡ ʠʣʠ ʚʙʣʠʟʠ ʶʞʥʦʡ ʛʨʘʥʠʮ rʘʨʝʘʣʦʚ. 

ʈʦʩʩʦʥʩʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ɹʝʨʝʛʦʚʘʷ, 0,8ï4 ʢʤ ʢ 

ʖʖɿ, ʫʯʘʩʪʢʠ ʚʝʨʭʦʚʦʛʦ ʠ ʧʝʨʝʭʦʜʥʦʛʦ ʙʦʣʦʪʘ. 

ʅʘ ʵʪʦʤ ʙʦʣʦʪʝ ʦʪʤʝʯʝʥʳ Betula humilis Schrank, 

Salix lapponum L., Carex pauciflora Lightf., Em-

petrum nigrum L., Scheuchzeria palustris L., Rhyn-

chospora alba (L.) Vahl., Dryopteris cristata (L.) A. 

Gray.  

ɻʦʨʦʜʦʢʩʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ʉʪʫʜʝʥʢʘ, 1ï3 ʢʤ ʢ 

ɿʖɿ, ʫʯʘʩʪʢʠ ʚʝʨʭʦʚʦʛʦ ʠ ʧʝʨʝʭʦʜʥʦʛʦ ʙʦʣʦʪʘ. 

ɿʜʝʩʴ ʦʪʤʝʯʝʥʳ Betula humilis Schrank, Empetrum 

nigrum L., Chamaedaphne calyculata (L.) Moench, 

Dactylorhiza maculata (L.) So·, Dryopteris cristata 

(L.) A. Gray. ʇʦ ʢʨʘʷʤ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ ʥʝʨʝʜʢʦ 

ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ʚ ʝʣʴʥʠʢʘʭ ʠ ʩʫʙʦʨʷʭ ʤʰʠʩʪʦ-

ʢʠʩʣʠʯʥʳʭ ʦʪʤʝʯʝʥʘ Linnaea borealis L.  

ɹʝʰʝʥʢʦʚʠʯʩʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ʆʩʦʚʝʮ, 2ï4 ʢʤ ʢ 

ʖʖɿ, ʫʯʘʩʪʢʠ ʧʝʨʝʭʦʜʥʦʛʦ ʙʦʣʦʪʘ. ʅʘ ʙʦʣʦʪʥʦʤ 

ʤʘʩʩʠʚʝ ʥʘʡʜʝʥʳ Betula humilis Schrank, Salix 

myrtilloides L., S. lapponum L., Carex chordorrhiza 

Ehrh. ex L.f., Dryopteris cristata (L.) A. Gray., 

Chamaedaphne calyculata (L.) Moench, Pedicularis 

palustris L.  

ɹʨʘʩʣʘʚʩʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ʈʫʜʘʚʢʘ, 1,5 ʢʤ ʢ 

ɺʖɺ. ʕʪʦʪ ʙʦʣʦʪʥʳʡ ʤʘʩʩʠʚ (ʈʫʜʘʚʢʘ-ʈʫʜʦʚʝʮ) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʦʩʪʦʷ-

ʱʠʡ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʧʝʨʝʭʦʜʥʦʛʦ (ʥʝ ʤʝʥʝʝ 60%), 

ʚʝʨʭʦʚʦʛʦ (15%), ʥʠʟʠʥʥʦʛʦ (5%) ʙʦʣʦʪ ʠ ʦʟʝʨʘ ʩʦ 

ʩʧʣʘʚʠʥʦʡ ʠ ʪʨʦʩʪʥʠʢʦʚʳʤʠ ʟʘʨʦʩʣʷʤʠ. ɺʝʩʴʤʘ 

ʩʚʦʝʦʙʨʘʟʥʳʡ ʙʦʣʦʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʙʣʘʜʘʶʱʠʡ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʯʝʨʪʘʤʠ ʫʥʠʢʘʣʴʥʦʩʪʠ, ʢʘʢ ʧʦ 

ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʧʦ 

ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ ʙʠʦʪʦʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʨʦ-

ʩʣʝʡ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʩʨʝʜʠ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ. 

ɿʜʝʩʴ ʦʪʤʝʯʝʥʳ Betula humilis Schrank, Carex hele-

onastes Ehrh. ex L. fil. (ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʥʝ ʤʝʥʝʝ 

1 ʛʘ ʩ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʪ 1ï2 ʜʦ 5ï8 ʵʢʟ. 

ʥʘ ʤ2 ʠ ʵʪʦ ʦʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʦʧʫʣʷʮʠʡ, ʚʳʷʚ-

ʣʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʨʝʩʧʫʙʣʠʢʠ ʠ ʥʦʚʳʡ ʚʠʜ ʜʣʷ 

ɹʨʘʩʣʘʚʩʢʦʛʦ ʨʘʡʦʥʘ), C. pauciflora Lightf., Salix 

myrtilloides L., Trichophorum alpinum (L.) Pers. (ʜʦ-

ʚʦʣʴʥʦ ʯʘʩʪʦ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʙʦʣʦʪʥʦʛʦ 

ʤʘʩʩʠʚʘ ï ʥʝ ʤʝʥʝʝ 3 ʛʘ, ʠ ʤʝʩʪʘʤʠ ʦʙʨʘʟʫʝʪ 

ʩʧʣʦʰʥʳʝ ʟʘʨʦʩʣʠ). ʅʘ ʦʢʨʘʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʧʦ-

ʣʦʛʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʦʩʪʨʦʚʘʭ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ 

ʂʦʨʝʥʴ ʚ ʦʢʨ. ʜ. ɹʦʣʴʰʠʝ ɼʦʚʴʷʪʳ ʦʪʤʝʯʝʥʘ Gen-

tiana cruciata L. ʠ Betula humilis Schrank. 

ɻʣʫʙʦʢʩʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ʂʫʨʴʷʥʦʚʦ, ʫʯʘʩʪʦʢ ʧʦ-

ʣʫʦʪʢʨʳʪʦʛʦ ʚʝʨʭʦʚʦʛʦ ʠ ʤʝʩʪʘʤʠ ʧʝʨʝʭʦʜʥʦʛʦ 

ʙʦʣʦʪʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʥʘ ʤʝʩʪʝ ʧʨʠ-

ʙʨʝʞʥʦʡ ʦʟʝʨʥʦʡ ʩʧʣʘʚʠʥʳ ʠ ʦʜʥʦʠʤʝʥʥʦʛʦ 

ʦʟʝʨʘ. ɿʜʝʩʴ ʚʳʷʚʣʝʥʳ Malaxis monophyllos (L.) 

Sw., Huperzia selago (L.) Bernh. ex Schrank et Mart., 

Carex limosa L.  

ʉʤʦʣʝʚʠʯʩʢʠʡ ʨ-ʥ, ʦʢʨ. ʛ. ɾʦʜʠʥʦ, 5ï6 ʢʤ ʢ ɺ, 

ʫʯʘʩʪʢʠ ʯʘʩʪʠʯʥʦ ʤʝʣʠʦʨʠʨʦʚʘʥʥʦʛʦ ʧʝʨʝʭʦʜʥʦʛʦ 

ʙʦʣʦʪʘ. ʅʘ ʙʦʣʦʪʥʦʤ ʤʘʩʩʠʚʝ ʉʫʜʦʙʣʴ, ʦʩʣʦʞʥʝʥ-

ʥʦʤ ʦʜʥʦʠʤʝʥʥʳʤ ʦʟʝʨʦʤ ʚʳʷʚʣʝʥʳ ʚ ʥʝʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ Betula humilis Schrank, ʠ Trichophorum 

alpinum (L.) Pers. ɺ ʙʫʜʫʱʝʤ ʟʜʝʩʴ ʟʘʧʣʘʥʠʨʦʚʘʥʦ 

ʩʦʟʜʘʥʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ, ʯʪʦ ʜʦʣʞʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʦʩʪʦ-

ʷʥʠʠ ʚʳʷʚʣʝʥʥʳʭ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʨʘʥʝʝ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʣʠ ʟʜʝʩʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴ-

ʰʝʤ ʢʦʣʠʯʝʩʪʚʝ. 

ɹʝʨʝʟʠʥʩʢʠʡ ʨ-ʥ. ʅʘ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʘʭ ʚʝʨʭʦ-

ʚʦʛʦ ʪʠʧʘ ʵʪʦʛʦ ʨʘʡʦʥʘ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʦ ʧʨʦʠʟ-

ʨʘʩʪʘʝʪ ʢʣʶʢʚʘ ʤʝʣʢʦʧʣʦʜʥʘʷ (Oxycoccus 

microcarpus Turcz. ex Rupr.). ʆʥʘ ʚʳʷʚʣʝʥʘ ʥʘ 10 

ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʘʭ (ʙʦʣʦʪʦ ʂʥʷʟʝʚʩʢʦʝ, ʦʢʨ. ʜ. 

ʆʩʦʚʦ, 2 ʢʤ ʢ ɿ; ʙʦʣʦʪʦ ɼʫʙʨʦʚʩʢʦʝ, ʦʢʨ. ʜ. ʂʫʢʘ-

ʨʝʚʦ, 4 ʢʤ ʢ ʖɺ; ʙʦʣʦʪʦ ɻʫʩʴ, ʦʢʨ. ʜ. ɼʫʣʝʙʳ, 3 

ʢʤ ʢ ʉ; ʙʦʣʦʪʦ ʎʘʛʝʣʴʥʷ, ʦʢʨ. ʜ. ʂʨʘʧʠʚʥʷ, 4 ʢʤ ʢ 

ɿ; ʙʦʣʦʪʦ ɼʫʙʨʦʚʢʘ, ʦʢʨ. ʜ. ʄʘʪʝʚʠʯʠ, 5 ʢʤ ʢ ɿ;. 

ʙʦʣʦʪʦ ɿʘʙʦʨʴʝ, ʦʢʨ. ʜ. ʃʶʙʫʰʘʥʳ, 3 ʢʤ ʢ ɿ; ʙʦ-

ʣʦʪʦ ɺʝʨʭʠ, ʦʢʨ. ʜ. ʇʦʛʦʩʪ, 3 ʢʤ ʢ ɺ; ʙʦʣʦʪʦ 

ʇʫʥʴʢʠ, ʦʢʨ. ʜ. ɼʫʣʝʙʳ, 3 ʢʤ ʢ ʖɺ; ʙʦʣʦʪʦ ɻʦʨʦ-

ʭʦʚʩʢʦʝ, ʦʢʨ. ʜ. ɺʝʨʭʣʝʚʢʘ, 2 ʢʤ ʢ ʉ; ʙʦʣʦʪʦ ɻʦʨʦ-

ʭʦʚʩʢʦʝ 1, ʦʢʨ. ʜ. ʊʠʣʴʢʦʚʢʘ, 3 ʢʤ ʢ ɺ) ʥʘ ʧʣʦʱʘʜʠ 

ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʢʚʘʜ-

ʨʘʪʥʳʭ ʤʝʪʨʦʚ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʙʱʘʷ ʧʣʦ-

ʱʘʜʴ ʧʦʧʫʣʷʮʠʠ ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʛʝʢʪʘʨʦʚ. 

ʊʘʢʦʤʫ ʦʙʠʣʠʶ ʟʜʝʩʴ ʵʪʦʛʦ ʨʝʜʢʦʛʦ ʪʘʢʩʦʥʘ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʢʨʦʤʝ ʧʦʯʚʝʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ, ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʜʣʠʪʝʣʴʥʳʡ ʙʝʟʧʦʞʘʨ-

ʥʳʡ ʧʝʨʠʦʜ (ʙʦʣʝʝ 20ï30 ʣʝʪ), ʦʪʤʝʯʘʝʤʳʡ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠ-

ʚʘʭ. ʂʨʦʤʝ ʵʪʦʛʦ ʚ ʦʢʨʘʠʥʥʦʡ ʯʘʩʪʠ ʙʦʣʦʪʥʦʛʦ 

ʤʘʩʩʠʚʘ ɼʫʙʨʦʚʢʘ ʚʳʷʚʣʝʥ ʦʯʝʥʴ ʨʝʜʢʠʡ ʜʣʷ 

ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ Lycopodiella inundata (L.) 

Holub, ʟʘʥʠʤʘʶʱʠʡ ʧʣʦʱʘʜʴ ʜʦ 150 ʤ2. 

ʂʨʫʧʩʢʠʡ ʨ-ʥ, ʦʢʨ. ʜ. ʃʠʩʠʯʠʥʦ, 3 ʢʤ ʢ ʉ, ʙʦ-

ʣʦʪʥʳʡ ʤʘʩʩʠʚ ʇʫʱʘ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦ ʧʣʦʱʘʜʠ 

ʤʘʩʩʠʚ ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʝʩʦʚ ʠ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪ, 

ʛʜʝ ʦʪʤʝʯʝʥʳ Huperzia selago (L.) Bernh. ex 

Schrank et Mart. (ʙʦʣʝʝ 10 ʛʨʫʧʧʠʨʦʚʦʢ ʜʠʬʬʫʟʥʦ 

ʧʦ ʚʩʝʤʫ ʤʘʩʩʠʚʫ ʚ ʩʳʨʳʭ ʝʣʦʚʳʭ ʠ ʩʤʝʰʘʥʥʳʭ 

ʣʝʩʘʭ), Linnaea borealis L. (1 ʧʦʧʫʣʷʮʠʷ ʥʘ ʩʢʣʦʥʝ 

ʚ ʝʣʴʥʠʢʝ ʯʝʨʥʠʯʥʦ-ʤʰʠʩʪʦʤ), Gladiolus imbrica-

tus L. (2 ʛʨʫʧʧʠʨʦʚʢʠ ʧʣʦʱʘʜʴʶ 10 ʠ 600 ʤ). 
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ɼʣʠʪʝʣʴʥʳʡ ʙʝʟʧʦʞʘʨʥʳʡ ʧʝʨʠʦʜ ʥʘ ʙʦʣʦʪʥʳʭ 

ʤʘʩʩʠʚʘʭ ʂʨʫʧʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʛʝ-

ʥʝʟʠʩʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʪʦʤʫ, ʯʪʦ ʟʜʝʩʴ, ʥʘʨʷʜʫ ʩ 

ʩʦʩʝʜʥʠʤ ɹʝʨʝʟʠʥʩʢʠʤ, ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʦ ʧʣʦʱʘʜʠ ʧʦʧʫʣʷʮʠʠ Oxycoccus microcarpus 

Turcz. ex Rupr., ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ 9 ʚʝʨʭʦʚʳʤ ʙʦʣʦ-

ʪʘʤ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʦʩʣʦʞʥʝʥʳ ʦʣʠʛʦʪʨʦʬʥʳʤʠ 

ʦʟʝʨʘʤʠ ʠ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʕʪʦ 

ʙʦʣʦʪʦ ʂʚʝʪʠʥʦ, ʦʢʨ. ʜ. ʍʘʨʠʪʘʥʮʳ, 2 ʢʤ ʢ ʉʉɺ; 

ʙʦʣʦʪʦ ʃʠʧʢʠ, ʦʢʨ. ʜ. ʃʶʪʳʝ, 0,5 ʢʤ ʢ ʖ; ʙʦʣʦʪʦ 

ʄʘʢʦʚʴʝ, ʦʢʨ. ʜ. ʅʦʚʳʝ ɼʝʥʠʩʦʚʠʯʠ, 4 ʢʤ ʢ ʖɺ; 

ʙʦʣʦʪʦ ʉʝʣʠʱʝ, ʦʢʨ. ʜ. ɼʝʥʠʩʦʚʠʯʠ, 4 ʢʤ ʢ ʖɺ; 

ʙʦʣʦʪʦ ɻʘʣʦʝ, ʦʢʨ. ʜ. ɿʦʨʠʯʠ, 7 ʢʤ ʢ ʉɺ; ʙʦʣʦʪʦ 

ʇʣʘʚʫʱʝʝ, ʦʢʨ. ʞ/ʜ. ʩʪ. ʇʨʠʷʤʠʥʦ 4 ʢʤ ɺ; ʙʦʣʦʪʦ 

ɼʝʚʝʥʠʮʘ, ʦʢʨ. ʜ. ɿʥʘʤʝʥʩʢʘʷ, 4 ʢʤ ʢ ɺ; ʙʦʣʦʪʦ 

ʇʳʰʘʯʴʝ, ʦʢʨ. ʜ. ʅʦʚʳʝ ʇʳʰʘʯʠ, 2 ʢʤ ʢ ʖ; ʙʦ-

ʣʦʪʦ ɹʝʣʳʡ ʆʩʪʨʦʚ, ʦʢʨ. ʜ. ɿʥʘʤʝʥʩʢʘʷ, 6 ʢʤ ʢ ɺ. 

ʅʘ ʙʦʣʦʪʘʭ ʃʠʧʢʠ ʠ ɹʦʣʛʘʥ (3 ʢʤ ʢ ɿ ʦʪ ʜ. ʉʣʦ-

ʙʦʜʘ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʧʦ ʩʫʱʝʩʪʚʫ ʝʜʠ-

ʥʳʡ ʩʣʦʞʥʦʡ ʤʘʩʩʠʚ ʧʝʨʝʭʦʜʥʦʛʦ ʠ ʚʝʨʭʦʚʦʛʦ ʙʦ-

ʣʦʪʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʚ ʜʨʝʚʥʝʡ ʜʦʣʠʥʝ ʩʪʦʢʘ 

ʚʳʷʚʣʝʥ ʨʝʜʯʘʡʰʠʡ ʜʣʷ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʠʜ 

Carex pauciflora Lightf., ʛʨʘʥʠʮʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʦʪʦʨʦʛʦ ʧʦʯʪʠ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʛʨʘʥʠʮʳ ʪʝʨʨʠʪʦ-

ʨʠʠ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʜʝʩʴ ʦʥʘ ʟʘʥʠʤʘʝʪ ʩʫʤ-

ʤʘʨʥʫʶ ʧʣʦʱʘʜʴ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʛʝʢʪʘʨʦʚ. 
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ʀʟʣʘʛʘʝʪʩʷ ʧʦʵʪʘʧʥʘʷ ʠʩʪʦʨʠʷ ʫʩʣʦʚʠʡ ʥʘʢʦʧʣʝʥʠʷ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ɽʣʴʥʷ ʠ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ ʙʦʣʦʪʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʦʦʟʝʨʩʢʦʛʦ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʷ (ʩ 10800 ʣʝʪ ʥʘʟʘʜ) ʠ ʧʦ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ. ʅʘʢʦʧʣʝʥʠʝ ʩʣʦʝʚ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʛʦʣʦʮʝʥʦʚʦʛʦ ʤʝʞ-

ʣʝʜʥʠʢʦʚʴʷ. ʌʠʪʦʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʳʣʦ ʥʘʠʙʦʣʴʰʠʤ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʦʧʪʠʤʫʤ ʛʦʣʦʮʝʥʘ, ʘ ʚ 

ʧʨʝʜ- ʠ ʧʦʩʪʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʟʘʤʝʪʥʦ ʩʥʠʞʘʣʦʩʴ.  

 

ɺʝʨʭʦʚʦʝ (96%) ʙʦʣʦʪʦ ɽʣʴʥʷ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 

ʄʠʦʨʩʢʦʤ ʨʘʡʦʥʝ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʧʨʝʜʝʣʘʭ 

ʜʦʥʥʦ-ʤʦʨʝʥʥʦʡ ʧʦʣʦʛʦ-ʚʩʭʦʣʤʣʝʥʥʦʡ ʇʦʣʦʮʢʦʡ 

ʥʠʟʠʥʳ, ʥʘ II ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ ʨ. ɼʠʩʥʘ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʦʜʦʩʙʦʨʝ ʨʝʢ ɺʦʣʪʘ (ʥʘ ʩʝ-

ʚʝʨʝ), ɹʝʨʝʞʘ (ʥʘ ʶʛʝ) ʠ ɽʣʴʥʷʥʢʘ (ʥʘ ʚʦʩʪʦʢʝ). ʅʘ 

ʙʦʣʦʪʝ ʠʤʝʝʪʩʷ ʛʨʫʧʧʘ ʦʟʝʨ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴ-

ʰʠʝ ɽʣʴʥʷ, ɹʝʣʦʝ, ʏʝʨʥʦʝ, ɹʣʠʞʥʝʝ, ʇʣʦʩʢʦʝ, 

ɼʦʣʛʦʝ, ɹʝʨʝʞʘ, ʗʞʛʠʥʷ ʠ ɹʝʟʳʤʷʥʥʦʝ [3]. ɼʘʥ-

ʥʳʝ ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʦʪʣʦʞʝʥʠʡ ʧʦʟʚʦʣʠʣʠ 

J. Trela [4] ʦʪʥʝʩʪʠ ʜʠʘʛʨʘʤʤʫ ʪʦʨʬʷʥʦʛʦ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ɽʣʴʥʷ-1 ʢ ʜʨʝʚʥʝʤʫ ʛʦʣʦʮʝʥʫ. ʇʦ 

ʫʪʚʝʨʞʜʝʥʠʶ ɸ.ʇ. ʇʠʜʦʧʣʠʯʢʦ [2], ʦʥʘ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʩ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʧʳʣʴʮʝʚʦʡ 

ʜʠʘʛʨʘʤʤʦʡ ʠʟ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ (ʛʣʫʙʠʥʘ 0,0ï7,0 

ʤ), ʟʘʣʝʛʘʶʱʝʛʦ ʥʘ ʦʟʝʨʥʦʡ ʛʣʠʥʝ (7,0ï7,2 ʤ) ʚ 

ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ ɽʣʴʥʷ-2 (ʨʠʩʫʥʦʢ 1). ʊʦʨʬ 

ʤʦʱʥʦʩʪʴʶ 7,0 ʤ ʧʨʝʜʩʪʘʚʣʝʥ 10-ʶ ʩʣʦʷʤʠ, 

ʥʘʢʦʧʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʨʘʟʥʳʭ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [1]. 

ʕʪʘʧ DR-III  (10800ï10300 ʣʝʪ ʥʘʟʘʜ ï ʦʟʝʨʥʘʷ 

ʛʣʠʥʘ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʥʘ ʛʣʫʙʠʥʝ 7,0ï7,2 ʤ) 

ʟʥʘʤʝʥʫʝʪ ʭʦʣʦʜʥʦʝ ʧʦʦʟʝʨʩʢʦʝ ʧʦʟʜʥʝʣʝʜʥʠʢʦ-

ʚʦʝ ʚʨʝʤʷ. 

ʕʪʘʧ ʈɺ-1ï2 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʯʘʣʦ ʛʦʣʦʮʝʥʘ ʠ 

ʚʢʣʶʯʘʝʪ ʜʚʘ ʧʦʜʵʪʘʧʘ: 

ʇʦʜʵʪʘʧ PB-2-a (9500ï10300 ʣ.ʥ. ï ʚʝʨʭʥʷʷ 

ʯʘʩʪʴ ʦʟʝʨʥʦʡ ʛʣʠʥʳ ʥʘ ʛʣʫʙʠʥʝ 7,0 ʤ) ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Pinus (60%) ʧʨʠ ʥʝʙʦʣʴ-

ʰʦʤ ʢʦʣʠʯʝʩʪʚʝ Betula (25%), ʤʘʢʩʠʤʫʤʝ Picea 

(15%) ʠ ʫʯʘʩʪʠʠ Salix (1%), ʯʪʦ ʦʪʨʘʞʘʝʪ ʨʘʟʚʠʪʠʝ 

ʩʦʩʥʦʚʦ-ʝʣʦʚʳʭ ʣʝʩʦʚ ʩ ʧʨʠʤʝʩʴʶ ʙʝʨʝʟʳ, ʥʘ 

ʫʚʣʘʞʥʝʥʥʳʭ ʤʝʩʪʘʭ ʧʨʦʠʟʨʘʩʪʘʣʘ ʠʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʥʘʨʘʩʪʘʥʠʷ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʨʝ-

ʛʠʦʥʘ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʣʘʞʥʦʛʦ ʠ ʫʤʝʨʝʥʥʦʛʦ 

ʢʣʠʤʘʪʘ ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ.  

ʇʦʜʵʪʘʧʫ PB-2-b (9200ï9500 ʣ.ʥ. ï ʥʠʟʠʥʥʳʡ 

ʪʨʦʩʪʥʠʢʦʚʦ-ʛʠʧʥʦʚʳʡ ʠ ʪʨʦʩʪʥʠʢʦʚʦ-ʦʩʦʢʦʚʳʡ 

ʪʦʨʬ ʥʘ ʛʣʫʙʠʥʝ 6,5ï7,0 ʤ) ʩʚʦʡʩʪʚʝʥʥʦ ʛʦʩʧʦʜ-

ʩʪʚʦ Pinus (65ï70%), ʧʦʚʳʰʝʥʠʝ ʜʦʣʠ Betula (25ï

30%), ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ Picea (8%), ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʩ ʙʝ-

ʨʝʟʦʡ ʠ ʝʣʴʶ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʛʦ ʠ ʫʤʝʨʝʥʥʦʛʦ ʢʣʠ-

ʤʘʪʘ ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʝʛʦ ʧʦʞʘ-

ʨʘʤ, ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʥʘʭʦʞʜʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʨʬʘ ʦʙʫʛʣʠʚʰʠʭʩʷ 

ʦʩʪʘʪʢʦʚ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ, ʘ ʪʘʢʞʝ ʫʛʦʣʴʥʳʭ ʯʘ-

ʩʪʠʮ ʚ ʧʳʣʴʮʝʚʳʭ ʧʨʝʧʘʨʘʪʘʭ. 

ʕʪʘʧ Bʆ-1ï2 (8000ï9200 ʣ.ʥ. ï ʩʦʩʥʦʚʦ-ʧʫʰʠ-

ʮʠʝʚʳʡ ʪʦʨʬ ʥʘ ʛʣʫʙʠʥʝ 6,1ï6,5 ʤ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʤʘʢʩʠʤʫʤʦʤ Betula (45%) ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ Pinus (45%) ʠ ʤʘʣʦʡ ʨʦʣʠ Picea (10%), 

ʯʪʦ ʦʪʨʘʞʘʝʪ ʨʘʟʚʠʪʠʝ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʩ 
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ʝʣʴʶ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʛʦ ʠ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦʛʦ ʢʣʠ-

ʤʘʪʘ ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ, ʢʦʪʦʨʳʡ ʟʥʘʤʝʥʦʚʘʣ ʩʪʘ-

ʥʦʚʣʝʥʠʝ ʠ ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʷ ʚʝʨʭʦʚʦʛʦ ʙʦʣʦʪʘ ʩ 

ʥʘʢʦʧʣʝʥʠʝʤ ʦʣʠʛʦʪʨʦʬʥʳʭ ʪʦʨʬʦʚ.  

ʕʪʘʧ ɸʊ-1 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʝʨʚʫʶ ʧʦʣʦʚʠʥʫ 

ʦʧʪʠʤʫʤʘ ʛʦʣʦʮʝʥʘ ʠ ʚʢʣʶʯʘʝʪ ʪʨʠ ʧʦʜʵʪʘʧʘ: 

ʇʦʜʵʪʘʧʫ ɸʊ-1-ʘ (7500ï8000 ʣ.ʥ. ï ʤʝʜʠʫʤ-

ʪʦʨʬ ʥʘ ʛʣʫʙʠʥʝ 5,5ï6,1 ʤ) ʩʚʦʡʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝ-

ʥʠʝ ʟʥʘʯʝʥʠʡ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (ʜʦ 5ï8%; 

ʚ ʪ.ʯ. Ulmus ï 4ï8%, Tilia ï 2ï4%, Quercus ï 1%), 

Corylus (1ï2%), Alnus (5ï12%) ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝ-

ʥʠʷ ʩʦʜʝʨʞʘʥʠʷ Pinus (30ï35%) ʠ Picea (8ï13%), 

ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ Betula (35ï40%), ʯʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦʚʘʣʦ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

(ʚʷʟʦʚʦ-ʣʠʧʦʚʳʭ ʩ ʜʫʙʦʤ) ʣʝʩʦʚ ʩ ʧʦʜʣʝʩʢʦʤ ʠʟ 

ʦʨʝʰʥʠʢʘ, ʦʣʴʰʘʥʠʢʦʚ, ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʘʩʩʦ-

ʮʠʘʮʠʡ ʩ ʝʣʴʶ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʛʦ ʠ ʪʝʧʣʦʛʦ 

ʢʣʠʤʘʪʘ. 

ʇʦʜʵʪʘʧʫ ɸʊ-1-b (7000ï7500ʣ.ʥ. ï ʤʝʜʠʫʤ-

ʪʦʨʬ ʥʘ ʛʣʫʙʠʥʝ 5,2ï5,5 ʤ) ʩʚʦʡʩʪʚʝʥʥʦ ʩʥʠʞʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (6%; ʚ ʪ.ʯ. 

Ulmus ï 3%, Tilia ï 3%), Corylus (1%), Betula (30%) 

ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ Pinus (30%), Picea 

(10%), Alnus (30%), ʯʪʦ ʦʪʨʘʞʘʣʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʩʤʝʰʘʥʥʳʭ (ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʠ ʣʠʧʦʚʦ-ʚʷʟʦ-

ʚʳʭ) ʘʩʩʦʮʠʘʮʠʡ ʩ ʝʣʴʶ, ʦʣʴʰʘʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʚʣʘʞʥʦʛʦ ʠ ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ. 

ʇʦʜʵʪʘʧ ɸʊ-1-c (6600ï7000 ʣ.ʥ. ï ʤʝʜʠʫʤ-

ʪʦʨʬ ʥʘ ʛʣʫʙʠʥʝ 4,8ï5,2 ʤ) ʦʪʣʠʯʘʝʪʩʷ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʟʥʘʯʝʥʠʡ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (ʜʦ 

19%; ʚ ʪ.ʯ. Ulmus ï 8%, Tilia ï 6%, Quercus ï 3%), 

Carpinus ï 1%), Corylus (2%), Picea (13%), ʘʙʩʦ-

ʣʶʪʥʳʤ ʤʘʢʩʠʤʫʤʦʤ Alnus (35%) ʟʘ ʩʯʝʪ ʫʤʝʥʴ-

ʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ Betula (25%), Pinus (15%), ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʰʠʨʦʢʦʣʠʩʪ-

ʚʝʥʥʳʭ (ʚʷʟʦʚʦ-ʣʠʧʦʚʳʭ ʩ ʜʫʙʦʤ ʠ ʛʨʘʙʦʤ) ʣʝʩʦʚ 

ʩ ʧʦʜʣʝʩʢʦʤ ʠʟ ʦʨʝʰʥʠʢʘ, ʦʣʴʰʘʥʠʢʦʚ, ʙʝʨʝʟʦʚʦ-

ʩʦʩʥʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩ ʝʣʴʶ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʛʦ 

ʠ ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ. 

ʕʪʘʧ ɸʊ-2 (6000ï6600 ʣ.ʥ. ï ʩʦʩʥʦʚʦ-ʩʬʘʛʥʦ-

ʚʳʡ ʪʦʨʬ ʥʘ ʛʣʫʙʠʥʝ 4,5ï4,8 ʤ ʠ ʥʠʞʥʷʷ ʯʘʩʪʴ 

ʰʝʡʭʮʝʨʠʚʦʛʦ ʪʦʨʬʘ ʥʘ ʛʣʫʙʠʥʝ 4,4ï4,5 ʤ) ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʥʝʢʦʪʦʨʳʤ ʨʦʩʪʦʤ ʟʥʘʯʝʥʠʡ Pinus 

(25%), Picea (10ï18%), Betula (28ï30%) ʠ Corylus 

(2ï5%), ʥʘʨʷʜʫ ʩ ʥʝʙʦʣʴʰʠʤ ʩʦʢʨʘʱʝʥʠʝʤ ʨʦʣʠ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (11ï13%, ʚ ʪ. ʯ. Ulmus 

ï 5ï6%, Tilia ï 5ï6%, Quercus ï 1ï2%) ʠ Alnus (22ï

30%), ʯʪʦ ʦʪʨʘʞʘʣʦ ʨʘʟʚʠʪʠʝ ʩʤʝʰʘʥʥʳʭ (ʩʦʩ-

ʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ) ʣʝʩʦʚ ʩ ʧʦʜ-

ʣʝʩʢʦʤ ʠʟ ʦʨʝʰʥʠʢʘ, ʧʦ ʫʚʣʘʞʥʝʥʥʳʤ ʤʝʩʪʘʤ ï 

ʝʣʠ ʠ ʦʣʴʭʠ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʛʦ ʠ ʫʤʝʨʝʥʥʦ-ʪʝʧ-

ʣʦʛʦ ʢʣʠʤʘʪʘ ʚ ʪʝʯʝʥʠʝ ʚʥʫʪʨʠʦʧʪʠʤʘʣʴʥʦʛʦ ʧʦ-

ʭʦʣʦʜʘʥʠʷ. 

 
1 ï ʛʣʠʥʘ, 2 ï ʪʦʨʬ: ʌ ï ʬʫʩʢʫʤ, ʂɺ ï ʢʦʤʧʣʝʢʩʥʳʡ ʚʝʨʭʦʚʦʡ, ʐ ï ʰʝʡʭʮʝʨʠʝʚʳʡ,  

ʄ ï ʤʝʜʠʫʤ, ʉʉ ï ʩʦʩʥʦʚʦ-ʩʬʘʛʥʦʚʳʡ, ʉʇ ï ʩʦʩʥʦʚʦ-ʧʫʰʠʮʠʝʚʳʡ,  

ʊʆ ï ʪʨʦʩʪʥʠʢʦʚʦ-ʦʩʦʢʦʚʳʡ, ʊɻ ï ʪʨʦʩʪʥʠʢʦʚʦ-ʛʠʧʥʦʚʳʡ  

ʈʠʩʫʥʦʢ 1 ï ʇʳʣʴʮʝʚʘʷ ʜʠʘʛʨʘʤʤʘ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʷʥʦʛʦ ʤʘʩʩʠʚʘ ɽʣʴʥʷ [2]  
(ʩʪʨʘʪʠʛʨʘʬʠʷ ʧʦ ʗ.ʂ. ɽʣʦʚʠʯʝʚʦʡ) 

 

ʕʪʘʧ ɸʊ-3 ʟʥʘʤʝʥʫʝʪ ʚʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʦʧʪʠ-

ʤʫʤʘ ʛʦʣʦʮʝʥʘ ʠ ʚʢʣʶʯʘʝʪ ʪʨʠ ʧʦʜʵʪʘʧʘ: 

ʇʦʜʵʪʘʧʫ ɸʊ-3-a (5000ï5300 ʣ.ʥ. ï ʰʝʡʭʮʝʨʠ-

ʝʚʳʡ ʪʦʨʬ ʥʘ ʛʣʫʙʠʥʝ 4,0ï4,4 ʤ) ʩʚʦʡʩʪʚʝʥʝʥ ʘʙ-

ʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ 

(20%; ʚ ʪ.ʯ. Ulmus ï 8%, Tilia ï 6%, Quercus ï 4%), 

ʩʥʠʞʝʥʠʝ ʨʦʣʠ Picea (5%) ʠ Corylus (4%) ʥʘ ʬʦʥʝ 

ʩʦʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʡ Alnus (20%), Betula (30%), 

Pinus (22%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ (ʚʷʟʦʚʦ-ʣʠʧʦʚʦ-ʜʫʙʦʚʳʭ) 
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ʣʝʩʦʚ ʩ ʧʦʜʣʝʩʢʦʤ ʠʟ ʦʨʝʰʥʠʢʘ, ʦʣʴʰʘʥʠʢʦʚ, ʙʝ-

ʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩ ʝʣʴʶ ʚ ʫʩʣʦʚʠʷʭ 

ʚʣʘʞʥʦʛʦ ʠ ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ. 

ʇʦʜʵʪʘʧ ɸʊ-3-b (5300ï5700 ʣ.ʥ. ï ʢʦʤʧʣʝʢʩ-

ʥʳʡ ʚʝʨʭʦʚʦʡ ʪʦʨʬ ʥʘ ʛʣʫʙʠʥʝ 3,7ï4,0 ʤ) ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥ-

ʥʳʭ ʧʦʨʦʜ (15%; ʚ ʪ.ʯ. Ulmus ï 6%, Tilia ï 5%, 

Quercus ï 4%), Alnus (30%), Corylus (5%), Betula 

(30%), Pinus (20%) ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʨʦʣʠ Picea 

(3%) ʠ ʧʦʷʚʣʝʥʠʷ Salix (1%), ʯʪʦ ʦʪʨʘʞʘʣʦ ʨʘʟʚʠ-

ʪʠʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ (ʚʷʟʦʚʦ- ʜʫʙʦʚʦ-ʣʠʧʦʚʳʭ 

ʩ ʛʨʘʙʦʤ) ʣʝʩʦʚ ʩ ʧʦʜʣʝʩʢʦʤ ʠʟ ʦʨʝʰʥʠʢʘ, ʦʣʴʰʘ-

ʥʠʢʦʚ, ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩ ʫʯʘʩʪʠʝʤ 

ʝʣʠ, ʧʦ ʫʚʣʘʞʥʝʥʥʳʤ ʤʝʩʪʘʤ ï ʠʚʥʷʢʦʚ ʚ ʫʩʣʦ-

ʚʠʷʭ ʚʣʘʞʥʦʛʦ ʠ ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ. 

ʇʦʜʵʪʘʧ ɸʊ-3-c (5700ï6000 ʣ.ʥ. ï ʢʦʤʧʣʝʢʩ-

ʥʳʡ ʚʝʨʭʦʚʦʡ ʪʦʨʬ ʥʘ ʛʣʫʙʠʥʝ 3,25ï3,7 ʤ) ʦʪʣʠ-

ʯʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤ ʩʥʠʞʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʰʠʨʦ-

ʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (10ï12%; ʚ ʪ. ʯ. Ulmus ï 6%, 

Tilia ï 4%, Quercus ï 1ï2%, Carpinus ï 1%), Alnus 

(20ï25%), Corylus (4ï5%) ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʨʦʣʠ 

Betula (20ï30%), Pinus (20ï22%), Picea (20%) ʠ 

ʫʯʘʩʪʠʷ Salix (1%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ (ʚʷʟʦʚʦ-ʣʠʧʦʚʦ-

ʜʫʙʦʚʳʭ ʩ ʛʨʘʙʦʤ) ʣʝʩʦʚ ʩ ʧʦʜʣʝʩʢʦʤ ʠʟ ʦʨʝʰ-

ʥʠʢʘ, ʦʣʴʰʘʥʠʢʦʚ, ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʠ ʩʦʩʥʦʚʦ-

ʙʝʨʝʟʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩ ʝʣʴʶ, ʧʦ ʫʚʣʘʞʥʝʥʥʳʤ 

ʤʝʩʪʘʤ ï ʠʚʥʷʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʛʦ ʠ ʪʝʧʣʦʛʦ 

ʢʣʠʤʘʪʘ. 

ʕʪʘʧ SB-1 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʩʪʦʧʪʠʤʘʣʴʥʦʝ 

ʚʨʝʤʷ ʛʦʣʦʮʝʥʘ ʠ ʚʢʣʶʯʘʝʪ ʪʨʠ ʧʦʜʵʪʘʧʘ: 

ʇʦʜʵʪʘʧ SB-1-ʘ (4700ï5000 ʣ.ʥ. ï ʤʝʜʠʫʤ-

ʪʦʨʬ-2 ʥʘ ʛʣʫʙʠʥʝ 2,7ï3,25 ʤ) ʦʪʣʠʯʘʝʪʩʷ ʨʝʟʢʠʤ 

ʩʦʢʨʘʱʝʥʠʝʤ ʨʦʣʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (3ï

5%; ʚ ʪ. ʯ. Ulmus ï 1ï2%, Quercus ï 1%), Picea 

(17%), ʩʦʭʨʘʥʝʥʠʝʤ ʨʦʣʠ Alnus (25%), Corylus 

(4%) ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ Pinus (20%), 

Betula (35%), ʯʪʦ ʦʪʨʘʞʘʣʦ ʨʘʟʚʠʪʠʝ ʩʤʝʰʘʥʥʳʭ 

(ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʭ ʠ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʩ ʧʨʠ-

ʤʝʩʴʶ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ) ʣʝʩʦʚ ʩ ʫʯʘ-

ʩʪʠʝʤ ʦʨʝʰʥʠʢʘ, ʦʣʴʭʠ, ʝʣʠ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʛʦ ʠ 

ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ. 

ʇʦʜʵʪʘʧʫ SB-1-b (4400ï4700 ʣ.ʥ. ï ʰʝʡʭʮʝʨʠ-

ʚʳʡ-2 ʪʦʨʬ ʥʘ ʛʣʫʙʠʥʝ 2,3ï2,7 ʤ) ʩʚʦʡʩʪʚʝʥʥʦ ʤʘ-

ʣʘʷ ʜʦʣʷ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (3ï5%; ʚ ʪ. ʯ. 

Ulmus ï 1ï2%, Quercus ï 1ï2%, Carpinus ï 1%), 

Alnus (17ï20%), Corylus (4ï5%) ʥʘ ʬʦʥʝ ʫʚʝʣʠʯʝ-

ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ Pinus (30ï35%), Picea (17ï20%), 

ʩʦʭʨʘʥʝʥʠʝʤ ʨʦʣʠ Betula (30ï35%), ʯʪʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʤʝʰʘʥʥʳʭ (ʩʦʩ-

ʥʦʚʦ-ʙʝʨʝʟʦʚʳʭ ʠ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʩ ʧʨʠʤʝʩʴʶ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ) ʣʝʩʦʚ ʩ ʫʯʘʩʪʠʝʤ 

ʦʨʝʰʥʠʢʘ, ʦʣʴʭʠ, ʝʣʠ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʛʦ ʠ ʫʤʝ-

ʨʝʥʥʦ-ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ. 

ʇʦʜʵʪʘʧ SB-1-c (4000ï4400 ʣ.ʥ. ï ʥʠʞʥʷʷ ʯʘʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʛʣʫʙʠʥʝ 2,0ï2,3  

ʤ) ʦʪʣʠʯʘʝʪʩʷ ʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ Pinus (40ï45%) 

ʠ ʩʦʭʨʘʥʝʥʠʝʤ ʟʥʘʯʝʥʠʡ Picea (18%), Betula (30ï

35%) ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʰʠʨʦʢʦ-

ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (3ï5%; ʚ ʪ. ʯ. Quercus ï 1ï2%, 

Tilia ï 1ï3%), Alnus (10ï13%), Corylus (2%), ʯʪʦ 

ʦʪʨʘʞʘʣʦ ʨʘʟʚʠʪʠʝ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʭ ʣʝʩʦʚ ʩ 

ʫʯʘʩʪʠʝʤ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʦʨʝʰʥʠʢʘ, 

ʦʣʴʭʠ, ʝʣʠ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʛʦ ʠ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦʛʦ 

ʢʣʠʤʘʪʘ. 

ʕʪʘʧʫ SB-2 (2500ï4000 ʣ.ʥ. ï ʩʨʝʜʥʷʷ ʯʘʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʝʨʭʦʚʦʛʦ-2 ʪʦʨʬʘ ʥʘ ʛʣʫʙʠʥʝ 1,6ï

2,0 ʤ) ʩʚʦʡʩʪʚʝʥʝʥ ʘʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ Picea 

(41%) ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ Pinus (37%), 

Betula (27%), Alnus (4%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ 

ʜʦʤʠʥʠʨʦʚʘʥʠʠ ʭʚʦʡʥʳʭ (ʝʣʦʚʳʭ ʠ ʩʦʩʥʦʚʳʭ) ʣʝ-

ʩʦʚ ʩ ʫʯʘʩʪʠʝʤ ʙʝʨʝʟʳ ʠ ʦʣʴʭʠ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞ-

ʥʦʛʦ ʠ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ. 

ʕʪʘʧ Sɸ-1 (1600ï2500 ʣ.ʥ. ï ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʘ ʥʘ ʛʣʫʙʠʥʝ 1,3ï1,6 

ʤ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʙʠ-

ʣʠʷ Pinus (50%), Betula (30%), ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʧʦʨʦʜ (1%; ʚ ʪ. ʯ. Quercus ï 0,5%, Tilia ï 0,5%) ʥʘ 

ʬʦʥʝ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʟʥʘʯʝʥʠʡ Picea (16%) ʠ 

Alnus (1%), ʯʪʦ ʦʪʨʘʞʘʣʦ ʨʘʟʚʠʪʠʝ ʩʦʩʥʦʚʳʭ ʠ 

ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʭ ʣʝʩʦʚ ʩ ʫʯʘʩʪʠʝʤ ʦʣʴʭʠ, ʝʣʠ, 

ʜʫʙʘ ʠ ʣʠʧʳ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʛʦ ʠ ʫʤʝʨʝʥʥʦ-ʪʝʧ-

ʣʦʛʦ ʢʣʠʤʘʪʘ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ. 

ʕʪʘʧʫ Sɸ-2 (600ï1600 ʣ.ʥ. ï ʥʠʞʥʷʷ ʯʘʩʪʴ ʬʫ-

ʩʢʫʤ-ʪʦʨʬʘ ʥʘ ʛʣʫʙʠʥʝ 0,8ï1,3 ʤ) ʩʚʦʡʩʪʚʝʥʥʦ ʧʦ-

ʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʡ Picea (18ï20%) ʠ Alnus (2ï

17%), ʥʘʨʷʜʫ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ Pinus 

(40ï48%) ʠ Betula (25%), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʚʦʡʥʳʭ 

(ʝʣʦʚʳʭ ʠ ʩʦʩʥʦʚʳʭ) ʣʝʩʦʚ ʩ ʧʨʠʤʝʩʴʶ ʙʝʨʝʟʳ ʠ 

ʦʣʴʰʘʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʛʦ ʠ ʫʤʝʨʝʥʥʦ-

ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ. 

ʕʪʘʧ Sɸ-3 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʠʥʘʣ ʥʘʢʦʧʣʝʥʠʷ 

ʪʦʨʬʘ ʚ ʨʘʟʨʝʟʝ ʠ ʚʢʣʶʯʘʝʪ ʜʚʘ ʧʦʜʵʪʘʧʘ: 

ʇʦʜʵʪʘʧ Sɸ-3-a (300ï600 ʣ.ʥ. ï ʩʨʝʜʥʷʷ ʯʘʩʪʴ 

ʬʫʩʢʫʤ-ʪʦʨʬʘ ʥʘ ʛʣʫʙʠʥʝ 0,6ï0,7 ʤ) ʟʥʘʤʝʥʫʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʝʥʠʡ Pinus (42%), Betula (30%), 

Q.m.+Carpinus (5%, ʚ ʪ. ʯ. Quercus ï 1%, Tilia ï 

1%, Ulmus ï 1%, Carpinus ï 2%) ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ Picea (18%), Alnus (9%), ʯʪʦ ʦʪʨʘʞʘʣʦ 

ʨʘʟʚʠʪʠʝ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʩ ʝʣʴʶ, ʫʯʘʩʪʠʝʤ ʙʝ-

ʨʝʟʳ, ʦʣʴʭʠ, ʜʫʙʘ, ʣʠʧʳ, ʚʷʟʘ, ʛʨʘʙʘ, ʦʨʝʰʥʠʢʘ ʚ 

ʫʩʣʦʚʠʷʭ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʠ ʫʤʝʨʝʥʥʦ-ʪʝʧ-

ʣʦʛʦ ʢʣʠʤʘʪʘ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ. 

ʇʦʜʵʪʘʧʫ Sɸ-3-b (ʧʦʩʣʝʜʥʠʝ 200ï300 ʣ.ʥ. ï 

ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʬʫʩʢʫʤ-ʪʦʨʬʘ ʥʘ ʛʣʫʙʠʥʝ 0,5ï0,6 ʤ) 

ʩʚʦʡʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ Pinus (50%), 

ʩʥʠʞʝʥʠʝ ʜʦʣʠ Betula (25%), Picea (11%), 

Q.m.+Carpinus (3%, ʚ ʪ. ʯ. Quercus ï 1%, Tilia ï 

1%, Ulmus ï 1%), ʨʦʩʪ ʜʦʣʠ Corylus (4%), Alnus 

(19%), ʯʪʦ ʦʪʨʘʞʘʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʩʦʩʥʦʚʳʭ  ʣʝʩʦʚ  ʩ  ʫʯʘʩʪʠʝʤ  ʙʝʨʝʟʳ,  ʦʣʴʭʠ,  ʝʣʠ,  
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ʜʫʙʘ, ʣʠʧʳ, ʚʷʟʘ, ʛʨʘʙʘ ʠ ʦʨʝʰʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʠ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ 

ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ. 

ɿʘʚʝʨʰʘʶʱʠʡ ʪʦʨʬʷʥʫʶ ʟʘʣʝʞʴ ʬʫʩʢʫʤ-ʪʦʨʬ 

ʧʨʦʜʦʣʞʘʣ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʡ ʧʦʜ-

ʵʪʘʧ Sɸ-3-ʩ ʚ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʦʤ ʠ ʩʫʭʦʤ ʢʣʠʤʘʪʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʨʘʤʤʘ 

ʨʘʟʨʝʟʘ ɽʣʴʥʷ-2 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʤʝ-

ʩʪʝ ʟʘʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥʳ ʵʚʦʣʶʮʠʷ ʧʘʣʝʦʚʦʜʦʝʤʘ 

ɽʣʴʥʷ-2 ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʦʦʟʝʨ-

ʩʢʦʝ ʧʨʠʣʝʜʥʠʢʦʚʦʝ ʠ ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʦʝ ʦʣʠ-

ʛʦʪʨʦʬʥʦʝ ʦʟʝʨʦ (ʛʣʠʥʘ DR-IIIïPB-2 a)Ąʥʠʟʠʥ-

ʥʦʝ ʙʦʣʦʪʦ (ʦʣʠʛʦʪʨʦʬʥʳʡ ʥʠʟʠʥʥʳʡ ʪʨʦʩʪʥʠʢʦ-

ʚʦ-ʛʠʧʥʦʚʳʡ, ʪʨʦʩʪʥʠʢʦʚʦ-ʦʩʦʢʦʚʳʡ ʪʦʨʬʘ ʈɺ-2-

b)Ąʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ (ʚʝʨʭʦʚʦʡ ʩʦʩʥʦʚʦ-ʧʫʰʠʮʝ-

ʚʳʡ, ʤʝʜʠʫʤ, ʩʦʩʥʦʚʦ-ʩʬʘʛʥʦʚʳʡ, ʰʝʡʭʮʝʨʠʝ-

ʚʳʡ, ʢʦʤʧʣʝʢʩʥʳʡ ʚʝʨʭʦʚʦʡ, ʤʝʜʠʫʤ, ʰʝʡʭʮʝʨʠʝ-

ʚʳʡ, ʢʦʤʧʣʝʢʩʥʳʡ ʚʝʨʭʦʚʦʡ, ʬʫʩʢʫʤ ʪʦʨʬʘ BO-

2ïSA-3). ʊʦʨʬʷʥʘʷ ʪʦʣʱʘ ʤʦʱʥʦʩʪʴʶ ʚ 7 ʤ ʥʘʢʦ-

ʧʠʣʘʩʴ ʟʘ 10300 ʣʝʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʛʦʣʦʮʝʥʦʚʦʛʦ 

ʤʝʞʣʝʜʥʠʢʦʚʴʷ [1], ʠʟ ʢʦʪʦʨʳʭ ʠʥʪʝʨʚʘʣ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷ ʥʠʟʠʥʥʦʛʦ ʙʦʣʦʪʘ ʙʳʣ ʦʯʝʥʴ ʢʦʨʦʪʢʠʤ, 

ʘ ʷʚʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʠʤʝʣʦ ʘʪʤʦʩʬʝʨʥʦʝ ʧʠʪʘ-

ʥʠʝ ʚʝʨʭʦʚʦʛʦ ʪʦʨʬʷʥʠʢʘ ʫʞʝ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ʝʛʦ ʨʘʟʚʠʪʠʷ.  

ʇʘʣʠʥʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦ-

ʚʠʪʴ ʚʦʟʨʘʩʪ ʩʣʦʝʚ ʪʦʨʬʘ ʧʦ ʨʘʟʨʝʟʫ, ʨʘʟʣʠʯʘʶ-

ʱʠʭʩʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʩʦʩʪʘʚʘ ʩʧʝʢʪʨʦʚ ʠ ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘʢʦʧʣʝʥʠʷ.  ɺ ʯʘʩʪʥʦʩʪʠ, ʫʪʦʯ- 

ʥʝʥʦ ʤʥʝʥʠʝ ɸ.ʇ. ʇʠʜʦʧʣʠʯʢʦ ʦ ʤʝʜʠʫʤ-ʪʦʨʬʝ-2 

ʠ hʝʡʭʮʝʨʠʝʚʦʛʦ-2 ʢʘʢ ʧʨʦʩʣʦʝʚ ʚʥʫʪʨʠ ʝʜʠ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʝʨʭʦʚʦʛʦ-1-2: ʚʦʟʨʘʩʪ ʠ 

ʫʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʨʝʟʢʦ ʨʘʟʣʠʯʘ-

ʣʠʩʴ: ʥʠʞʥʠʡ ʢʦʤʧʣʝʢʩʥʳʡ ʚʝʨʭʦʚʦʡ-1 ʬʦʨʤʠʨʦ-

ʚʘʣʩʷ ʚ ʦʧʪʠʤʫʤ ʛʦʣʦʮʝʥʘ (ɸʊ-3), ʘ ʚʝʨʭʥʠʡ ʢʦʤ-

ʧʣʝʢʩʥʳʡ-2 ï ʫʞʝ ʚ ʧʦʩʪʦʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ (SB-

1, SB-2, SA-1). 

ʉʦʚʨʝʤʝʥʥʘʷ ʙʦʣʦʪʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ɽʣʴʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʣʠʛʦʪʨʦʬʥʳʤ ʪʠʧʦʤ ʩ ʥʝʩʢʦʣʴ-

ʢʠʤʠ ʦʪʜʝʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʬʠʪʦʮʝʥʦʟʦʚ: 1 - ʩʦʩ-

ʥʦʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʝ, 2 - ʬʫʩʢʫʤ (ʦʜʥʠ ʠʟ 

ʥʘʠʙʦʣʝʝ ʙʝʜʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʣʘ-

ʛʘʶʱʠʭ ʚʠʜʦʚ), 3 - ʛʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʝ ʠ ʛʨʷ-

ʜʦʚʦ-ʦʟʝʨʥʳʝ, 4 - ʰʝʡʭʮʝʨʠʝʚʦ-ʩʬʘʛʥʦʚʳʝ (ʩʝ-

ʚʝʨʦ-ʚʦʩʪʦʢ ʙʦʣʦʪʘ ʩ ʧʦʩʪʦʷʥʥʦ ʚʳʩʦʢʦʡ ʦʙʚʦʜ-

ʥʝʥʥʦʩʪʴʶ, ʙʝʟʣʝʩʥʳʝ ʬʠʪʦʮʝʥʦʟʳ ʩ ʦʯʝʥʴ ʨʘʟʨʝ-

ʞʝʥʥʳʤ ʪʨʘʚʷʥʠʩʪʳʤ ʧʦʢʨʦʚʦʤ ʠ ʩʧʣʦʰʥʳʤ ʧʦ-

ʢʨʦʚʦʤ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ), 5 - ʚʪʦʨʠʯʥʳʝ (ʚʝʨʝʩ-

ʢʦʚʳʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ, ʙʝʟ ʜʨʝʚʝʩʥʦʛʦ 

ʧʦʣʦʛʘ). ʅʳʥʝ ʙʦʣʦʪʦ ɽʣʴʥʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʚʭʦʜʠʪ ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝ-

ʩʢʠʡ ʟʘʢʘʟʥʠʢ ɽʣʴʥʷ. 

ɺ ʦʟ. ɹʝʟʳʤʷʥʥʦʝ ʥʘ ʪʦʨʬʷʥʦʤ ʤʘʩʩʠʚʝ ɽʣʴʥʷ 

[3] ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠ ʠʩʩʣʝʜʦʚʘʥʘ ʝʛʦ ʚʝʨʭʥʷʷ 

ʯʘʩʪʴ (ʨʠʩʫʥʦʢ 2), ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩ ʢʦʥʮʘ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ (ɸʊ-3) ʠ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʩʫʙʙʦʨʝʘʣʴʥʦʛʦ (SB) ʠ ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʛʦ 

(SA) ʧʝʨʠʦʜʦʚ ʛʦʣʦʮʝʥʘ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʳʣʴʮʝʚʳʝ ʜʠʘʛʨʘʤʤʳ ʦʪʣʦʞʝʥʠʡ ʚ ʦʟ. ɹʝʟʳʤʷʥʥʦʝ ʥʘ ʪʦʨʬʷʥʦʤ ʤʘʩʩʠʚʝ ɽʣʴʥʷ [3]. 
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ɺ ʧʫʙʣʠʢʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʵʪʘʧʳ ʠʟʫʯʝʥʠʷ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ɹʝʣʘʨʫʩʠ ʦʪ ʢʦʥʮʘ 

XIX ʚʝʢʘ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. 

 

ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ɹʝʣʘʨʫʩʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʙʦʣʦʪʦʚʝʜʝʥʠʷ, ʚ ʨʘʟʚʠ-

ʪʠʠ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʝʪʩʷ 5 ʵʪʘʧʦʚ.  

1 ʵʪʘʧ: ʜʦ ʢʦʥʮʘ XIX  ʚ. ʇʝʨʚʳʝ ʠʟʳʩʢʘʥʠʷ ʥʦ-

ʩʠʣʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʧʨʠʢʣʘʜʥʦʡ ʭʘʨʘʢʪʝʨ: ʙʦ-

ʣʦʪʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʦʙʲʝʢʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʮʝʣʷʭ ʪʦʨʬʦʜʦʙʳʯʠ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦ-

ʝʥʠʷ, ʣʝʩʦʚʦʜʩʪʚʘ. ʋʯʨʝʞʜʝʥʥʦʝ ʚ 1837 ʛ. ʄʠʥʠ-

ʩʪʝʨʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʤʫʱʝʩʪʚ ʈʦʩʩʠʡʩʢʦʡ 

ʠʤʧʝʨʠʠ [92], ʚ 50-ʭ ʛʛ. XIX ʚʝʢʘ ʧʨʦʚʦʜʠʣʦ ʦʩʫ-

ʰʝʥʠʝ ʙʦʣʦʪ ʚ ɺʠʪʝʙʩʢʦʡ ʠ ʉʤʦʣʝʥʩʢʦʡ ʛʫʙʝʨ-

ʥʠʷʭ. ɺ 1854ï1856 ʛʛ. A.H. ʂʦʟʣʦʚʩʢʠʤ ʚ ɻʦʨʳ-

ɻʦʨʝʮʢʦʤ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʤ ʫʯʠʣʠʱʝ ʧʦʩʪʨʦʝʥʳ 

ʧʝʨʚʳʝ ʩʠʩʪʝʤʳ ʟʘʢʨʳʪʦʛʦ ʜʨʝʥʘʞʘ. ɺ 1858 ʛ. ʚʳ-

ʰʣʦ çʈʫʢʦʚʦʜʩʪʚʦ ʢ ʚʦʟʜʝʣʳʚʘʥʠʶ ʙʦʣʦʪè 

ʇ. ɺʚʝʜʝʥʩʢʦʛʦ [7].  

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʦʜʠʥ ʠʟ ʣʫʯʰʠʭ ʟʥʘʪʦʢʦʚ ʩʬʘʛ-

ʥʦʚʳʭ ʤʭʦʚ ʕ. ʈʫʩʩʦʚ ʚ 1865 ʛ. ʦʧʠʩʘʣ ʚʠʜʳ ʠʟ 

ʨʦʜʘ Sphagnum, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʚʝʨʭʦʚʳʭ ʙʦ-

ʣʦʪʘʭ ʚ ɺʠʣʝʥʩʢʦʡ ʠ ɺʠʪʝʙʩʢʦʡ ʛʫʙʝʨʥʠʷʭ, ʜʘʣ ʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ [109]. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʙʦʣʦʪ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʢʨʘʝ ʈʦʩʩʠʡʩʢʦʡ 

ʀʤʧʝʨʠʠ ʧʨʦʚʦʜʠʣ ʀ.ɻ. ʂʣʠʥʛʝ, ʢʦʪʦʨʳʡ ʥʘ ʦʩ-

ʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʨʘʙʦʪʘʣ ʩʭʝʤʫ 

ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʦʟʝʨ ʠ ʨʝʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʩ-

ʧʦʜʩʪʚʫʶʱʠʭ ʚʝʪʨʦʚ [100]. ʉ.ʀ. ʂʦʨʞʠʥʩʢʠʡ, 

ʠʟʫʯʘʚʰʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ, ʫʢʘ-

ʟʳʚʘʣ, ʯʪʦ ʛʨʘʥʠʮʳ ʠʭ ʩʦʚʧʘʜʘʶʪ ʩ ʨʫʙʝʞʘʤʠ 

ʩʧʣʦʰʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, 

ʧʨʦʭʦʜʷʱʠʤʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ [35].  

2 ʵʪʘʧ: ʢʦʥʝʮ XIX  ʚ. ï ʥʘʯʘʣʦ XX ʚ. ɿʥʘʯʠʪʝʣʴ-

ʥʳʤ ʪʦʣʯʢʦʤ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʙʦʣʦʪ 

ɹʝʣʘʨʫʩʠ ʠ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʙʦʣʦʪʦʚʝʜʝ-

ʥʠʷ ʷʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ ɿʘʧʘʜʥʦʡ ʵʢʩʧʝʜʠʮʠʠ ʧʦ 

ʦʩʫʰʝʥʠʶ ʙʦʣʦʪ [24]. 

ʕʢʩʧʝʜʠʮʠʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʛʝʥʝʨʘʣʘ 

ʀ.ʀ. ɾʠʣʠʥʩʢʦʛʦ, ʨʘʙʦʪʘʣʘ ʚ ʪʝʯʝʥʠʝ 25 ʣʝʪ (ʩ 

1873 ʧʦ 1898 ʛʛ.). ɺ ʥʝʡ ʫʯʘʩʪʚʦʚʘʣʠ ʚʠʜʥʝʡʰʠʝ 

ʨʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ ï ʧʦʯʚʦʚʝʜ ɺ.ɺ. ɼʦʢʫʯʘʝʚ, ʢʣʠ-

ʤʘʪʦʣʦʛ ɸ.ʀ. ɺʦʝʡʢʦʚ, ʛʝʦʙʦʪʘʥʠʢ ɻ.ʀ. ʊʘʥʬʠʣʴʝʚ 

ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ 

ʩʦʙʨʘʥ ʙʦʣʴʰʦʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʛʠʜʨʦ-

ʣʦʛʠʠ, ʤʝʪʝʦʨʦʣʦʛʠʠ, ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʩʪʨʫʢʪʫʨʝ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʦʪ ʇʦʣʝʩʩʢʦʡ ʢʦʪʣʦ-

ʚʠʥʳ. ʀ ʭʦʪʷ ʵʢʩʧʝʜʠʮʠ,̫ ʚ ʦʩʥʦʚʥʦʤ, ʧʨʦʚʦʜʠʣʘ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘʜ ʥʠʟʠʥʥʳʤʠ ʙʦʣʦʪʘʤʠ, ʢʘʢ ʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʇʦʣʝʩʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʀ.ʀ. ɾʠ-

ʣʠʥʩʢʠʡ ʦʧʠʩʳʚʘʝʪ ʪʠʧʠʯʥʳʝ ʜʣʷ ʇʦʣʝʩʴʷ ʚʝʨʭʦ-

ʚʳʝ ʙʦʣʦʪʘ ʚ ʚʠʜʝ ʙʦʣʦʪʥʳʭ çʙʣʶʜʝʮè [24]. ʅʘ ʦʙ-

ʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʦʪʘʭ ʧʨʦʚʦʜʠʣʠ ʥʠʚʝʣʠʨʦʚʘʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʠʟʫʯʝʥʠʝ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ, ʥʘʙʣʶ-

ʜʝʥʠʝ ʟʘ ʫʨʦʚʥʝʤ ʚʦʜʳ, ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʦʢʨʦʚʘ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʜʘʶʪʩʷ ʪʨʫʜʳ 

ɻ.ʀ. ʊʘʥʬʠʣʴʝʚʘ [76ï78], ʚ ʢʦʪʦʨʳʭ ʦʥ ʧʫʙʣʠʢʫʝʪ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʯʝʨʢʠ ʙʦʣʦʪ ʇʦʣʝʩʴʷ, ʧʨʠʚʦʜʠʪ 

ʜʘʥʥʳʝ ʦ ʨʘʟʤʝʨʘʭ ʠ ʛʣʫʙʠʥʝ ʙʦʣʦʪ, ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʧʫʪʝʤ ʟʘʨʘʩʪʘʥʠʷ 

ʦʟʝʨ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʚʳʨʫʙʦʢ ʣʝʩʘ ʠ ʣʝʩ-

ʥʳʭ ʧʦʞʘʨʠʱ. ʋʯʝʥʳʡ ʨʘʟʨʘʙʦʪʘʣ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʶ ʙʦʣʦʪ, ʧʦʩʪʨʦʝʥʥʫʶ ʥʘ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʘʭ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ ʧʠʪʘʶʱʠʭ ʚʦʜ, 

ʦʙʲʷʩʥʠʣ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʝʨʭʦʚʳʭ 

ʙʦʣʦʪ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʜʘʣ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʧʦʥʷʪʠʡ çʙʦʣʦʪʦè ʠ çʪʦʨʬʷʥʠʢè, ʨʘʟʨʘʙʦʪʘʣ 

ʩʭʝʤʫ ʧʝʨʝʭʦʜʘ ʪʨʘʚʷʥʦʛʦ ʙʦʣʦʪʘ ʚ ʤʦʭʦʚʦʝ 

(ʩʬʘʛʥʦʚʦʝ) [78]. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʪʥʦʩʠʪʩʷ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ çʇʦ ʚʦ-

ʧʨʦʩʫ ʦʙ ʦʩʫʰʝʥʠʠ ʙʦʣʦʪ ʚʦʦʙʱʝ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʙ ʦʩʫʰʝʥʠʠ ʙʦʣʦʪ ʇʦʣʝʩʴʷè [22]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʜʠʮʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʦʩʫʰʝʥʠʷ ʙʦʣʦʪ ʇʦʣʝʩʴʷ, ʫʜʦ-

ʩʪʦʝʥʥʳʡ ɿʦʣʦʪʦʡ ʤʝʜʘʣʠ ʥʘ ɺʩʝʤʠʨʥʦʡ ʚʳʩʪʘʚʢʝ 

ʚ ʇʘʨʠʞʝ ʚ 1878 ʛ. ʈʝʘʣʠʟʘʮʠʷ ʧʣʘʥʘ ʧʦʟʚʦʣʠʣʘ 

ʩʦʟʜʘʪʴ ʤʝʣʠʦʨʘʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʠʟ 1367 ʢʘʥʘʣʦʚ 

(ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠʟ ʥʠʭ ʩʦʭʨʘʥʠʣʠʩʴ ʠ ʧʦ ʩʝʡ 

ʜʝʥʴ) [24].  

ʇʦʧʳʪʢʫ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʙʦʣʦʪ ɽʚʨʦʧʝʡʩʢʦʡ 

ʈʦʩʩʠʠ ʧʨʝʜʧʨʠʥʷʣ ɸ.ɺ. ʌʦʤʠʥ [88]. ʀʤ ʚʳʜʝ-

ʣʝʥʦ 5 ʙʦʣʦʪʥʳʭ ʨʘʡʦʥʦʚ ʠ ʩʦʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʙʦ-

ʣʦʪ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ, ʪʝʨʨʠʪʦʨʠʷ 

ʥʳʥʝʰʥʝʡ ɹʝʣʘʨʫʩʠ ʚʭʦʜʠʣʘ ʚ ʩʦʩʪʘʚ ʇʨʠʙʘʣʪʠʡ-

ʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ʇʦʣʝʩʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. 

ɸ.ɺ. ʌʦʤʠʥ ʚʳʜʝʣʷʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʠ ʙʦʣʦʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʦʭʦʚʳʭ 

(ʩʬʘʛʥʦʚʳʭ) ʙʦʣʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʫʩʪʘʥʦʚʠʣ ʧʨʝ-

ʦʙʣʘʜʘʥʠʝ ʠʭ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩ-

ʩʠʠ, ʫʢʘʟʘʣ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʧʣʦʱʘʜʠ ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʠʶ ʢ ʇʦʣʝʩʴʶ; ʨʘʟʨʘʙʦʪʘʣ ʪʠʧʦʣʦʛʠʶ ʙʦʣʦʪ 

(ʪʨʘʚʷʥʳʝ, ʤʦʭʦʚʳʝ, ʩʦʣʦʥʯʘʢʦʚʳʝ ʙʦʣʦʪʘ ʠ ʙʦʣʦ- 
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ʪʠʩʪʳʝ ʣʝʩʘ) ʠ ʧʨʠʚʝʣ ʧʦʜʨʦʙʥʫʶ ʙʦʪʘʥʠʯʝʩʢʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʳʜʝʣʝʥʥʳʭ ʪʠʧʦʚ. 

ʈʘʙʦʪʳ ɻ.ʀ. ʊʘʥʬʠʣʴʝʚʘ ʠ ɸ.ɺ. ʌʦʤʠʥʘ ʚʤʝʩʪʝ 

ʩ ʨʘʙʦʪʘʤʠ ʧʦ ʬʣʦʨʝ ʇʦʣʝʩʴʷ ʀ.ʂ. ʇʘʯʦʩʢʦʛʦ [60] 

ʧʨʦʙʫʜʠʣʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʦʪ ʨʝʛʠʦʥʘ. 

ɺ 1911ï1913 ʛʛ. ʠʟʫʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦ-

ʣʦʪ ʩʝʚʝʨʥʦʛʦ ʇʦʣʝʩʴʷ ʠ ʚʣʠʷʥʠʝ ʥʘ ʥʝʝ ʦʩʫʰʝʥʠʷ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʂ.ɺ. ʈʝʛʝʣʝʤ [38].  

ɺʘʞʥʳʡ ʵʪʘʧ ʚ ʠʟʫʯʝʥʠʠ ʙʦʣʦʪ ɹʝʣʘʨʫʩʠ 

ʥʘʩʪʫʧʠʣ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ 22 ʬʝʚʨʘʣʷ 1910 ʛ. ʄʠʥ-

ʩʢʦʡ ʙʦʣʦʪʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ (ʄɹʆʉ). ʈʫʢʦʚʦ-

ʜʠʣ ʩʪʘʥʮʠʝʡ ʫʯʝʥʠʢ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ ïɸ.ʌ. ʌʣʝ-

ʨʦʚ, ʘ ʩ ʢʦʥʮʘ 1913 ʛ. ï ɸ.ʊ. ʂʠʨʩʘʥʦʚ [29]. ʉʪʘʥ-

ʮʠʷ ʘʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʦʪ ʠ ʩʪʘʥʦʚʠʪʩʷ ʮʝʥʪʨʦʤ ʠʟʫʯʝ-

ʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʦʪ ʚ ʈʦʩ-

ʩʠʠ [62]. ɿʜʝʩʴ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʣʠ ʩʝʤʠʥʘʨʳ, 

ʩʦʚʝʱʘʥʠʷ, ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʦʚʘʣʠ ʨʘʟʣʠʯʥʦʛʦ 

ʨʦʜʘ ʢʫʨʩʳ [29]. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʥʘʫʯʥʳʭ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʄɹʆʉ ʩʪʘʣ ʙʦʪʘʥʠʢ ɺ.ʅ. ɼʦʢʪʫʨʦʚ-

ʩʢʠʡ. ʆʥ ʧʨʦʚʝʣ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʠʟʫʯʝʥʠʶ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʦʪ ʇʦʣʝʩʴʷ.  

ʉ 1912 ʧʦ 1917 ʛʛ. ʩʪʘʥʮʠʷ ʠʟʜʘʚʘʣʘ ʥʘʫʯʥʳʡ 

ʞʫʨʥʘʣ çɹʦʣʦʪʦʚʝʜʝʥʠʝè ʠ çʊʨʫʜʳ ʄʠʥʩʢʦʡ ʙʦ-

ʣʦʪʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠè [29]. ɺ ʞʫʨʥʘʣʘʭ ʙʳʣʦ 

ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʬʝʨʠʨʦʚʘʥʠʝ ʠʥʦʩʪʨʘʥ-

ʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʦʩʚʝʱʘʣʠʩʴ ʚʦʧʨʦʩʳ ʧʨʦʠʩʭʦʞ-

ʜʝʥʠʷ ʙʦʣʦʪ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʚʦʡʩʪʚ ʪʦʨʬʷʥʦ-

ʙʦʣʦʪʥʳʭ ʧʦʯʚ, ʧʨʠʚʦʜʠʣʠʩʴ ʦʧʠʩʘʥʠʷ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʦʪ ʠ ʣʫʛʦʚ ʨʝʛʠʦʥʘ.  

ɽ.ɺ. ʆʧʧʦʢʦʚʫ ʧʨʠʥʘʜʣʝʞʠʪ ʟʘʩʣʫʛʘ ʩʦʟʜʘʥʠʷ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʡ ʢʘʨʪʳ ʇʦʣʝʩʴʷ (ʄʠʥʩʢʦʡ, ɺʦ-

ʣʳʥʩʢʦʡ ʠ ʯʘʩʪʠ ɻʨʦʜʥʝʥʩʢʦʡ ʛʫʙʝʨʥʠʠ) 10-

ʚʝʨʩʪʥʦʛʦ ʤʘʩʰʪʘʙʘ (1913ï1918 ʛʛ.) [56]. ɺ ʝʛʦ ʨʘ-

ʙʦʪʘʭ ʜʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʨʘʩʪʠʪʝʣʴ-

ʥʳʡ ʧʦʢʨʦʚ ʦʪʜʝʣʴʥʳʭ ʙʦʣʦʪ [62].  

3 ʵʪʘʧ: ʥʘʯʘʣʦ ï ʩʝʨʝʜʠʥʘ XX ʚ. ʇʝʨʚʳʝ ʛʦʜʳ 

ʧʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʠʥʪʝʨʝʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʠʟʫʯʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ɹʉʉʈ, ʧʨʠ ʵʪʦʤ 

ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʙʦʣʦʪ. 

ʆ.ʉ. ʇʦʣʷʥʩʢʦʡ, ʅ.ʄ. ʉʘʚʠʯ, ɺ.ɺ. ɸʜʘʤʦʚʳʤ, 

ɿ.ʅ. ɼʝʥʠʩʦʚʳʤ, ʇ.ʄ. ʉʘʥʴʢʦ, ʅ. ɿʙʠʪʨʦʚʩʢʠʤ, 

ɺ.ɸ. ʄʠʭʘʡʣʦʚʩʢʦʡ [17, 43, 57, 62] ʧʨʦʚʦʜʠʪʩʷ 

ʠʟʫʯʝʥʠʝ ʙʦʣʦʪ ʩ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ. ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ 

ʦʙʦʙʱʝʥʠʷ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʦ-

ʣʦʪ ɹʝʣʘʨʫʩʠ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʘʜʠʮʠʦʥʥʦʡ ʜʦʤʠʥʘʥʪʥʦʡ ʩʠʩʪʝ-

ʤʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʧʠʩʳʚʘʝ-

ʤʳʝ ʬʠʪʦʮʝʥʦʟʳ ʠʤʝʥʦʚʘʣʠʩʴ ʠ ʦʪʥʦʩʠʣʠʩʴ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʳʜʝʣʝʥʥʳʤ ʪʠʧʘʤ, ʢʣʘʩʩʘʤ, ʛʨʫʧ-

ʧʘʤ ʬʦʨʤʘʮʠʡ ʠ ʬʦʨʤʘʮʠʷʤ ʧʦ ʜʦʤʠʥʠʨʦʚʘʥʠʶ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʵʜʠʬʠʢʘʪʦʨʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʜʠʮʠʡ ʢ 

ʪʨʠʜʮʘʪʳʤ ʛʦʜʘʤ ʥʘʢʦʧʠʣʩʷ ʙʦʣʴʰʦʡ ʛʝʦʙʦʪʘʥʠ-

ʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʚʩʢʦʨʝ ʙʳʣ ʦʙʦʙʱʝʥ ʚ 

ʚʠʜʝ ʢʘʨʪʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ɹʉʉʈ ʧʦʜ ʦʙʱʝʡ ʨʝ-

ʜʘʢʮʠʝʡ ʠʟʚʝʩʪʥʦʛʦ ʙʦʪʘʥʠʢʘ-ʛʝʦʛʨʘʬʘ ʅ.ʀ. ʂʫʟ-

ʥʝʮʦʚʘ [62].  

ɺ 1926ï1929 ʛʛ. ʚ ɹʝʣʦʨʫʩʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ɸ.ɼ. ɼʫʙʘʭ ʠ X.ɸ. ʇʠʩʘʨʴʢʦʚ 

ʠʩʩʣʝʜʦʚʘʣʠ ʧʨʠʨʦʩʪ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ ʠ ʪʦʨʬʘ 

[62]. ʈ.ʇ. ʉʧʘʨʨʦ, ʇ.ʉ. ʉʘʚʢʠʥ, ʄ.ʃ. ʃʝʡʚʠʢʦʚ, 

ɻ.ɼ. ʕʨʢʠʥ ʠ ʜʨʫʛʠʝ ʠʟʫʯʘʶʪ ʚʣʠʷʥʠʷ ʦʩʫʰʝʥʠʷ 

ʙʦʣʦʪ ʥʘ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦ-

ʨʠʡ [29, 39, 42, 69 ʠ ʜʨ.]. 

ʇʝʨʩʧʝʢʪʠʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʨʬʘ ʚ ʢʘʯʝʩʪʚʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʘʟʳ ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʠʥʪʝʨʝʩʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʠʟʫʯʝʥʠʶ 

ʪʦʨʬʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ɺ 1930 ʛ. ʥʘ ʙʘʟʝ 

ʄɹʆʉ ʦʪʢʨʳʚʘʝʪʩʷ ɺʩʝʩʦʶʟʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʠʡ ʙʦʣʦʪʥʳʡ ʠʥʩʪʠʪʫʪ (ɺ(ɹ)ʅʀɹʀ), ʚ ʩʦ-

ʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣ ʩʦʟʜʘʥ ʦʪʜʝʣ ʙʦʣʦʪʦʚʝʜʝʥʠʷ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʉ. ɼʦʢʪʫʨʦʚʩʢʦʛʦ [97].  

ɺ 1934 ʛ. ʩʦʟʜʘʥ ɹʝʣʦʨʫʩʩʢʠʡ ʬʠʣʠʘʣ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʪʦʨʬʷʥʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ (ʀʥʩʪʦʨʬ) ï ʀʥʩʪʠʪʫʪ ʪʦʨʬʘ ɸʅ 

ɹʉʉʈ. ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʀʥʩʪʦʨʬʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʦʨʬʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʪʨʘʪʠ-

ʛʨʘʬʠʠ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʪʦʨʬʘ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʙʦʪ ʦʙʦʙʱʝʥʳ 

ʚ ʧʦʜʨʦʙʥʦʤ ʤʥʦʛʦʪʦʤʥʦʤ ʠʟʜʘʥʠʠ çʊʦʨʬʷʥʦʡ 

ʢʘʜʘʩʪʨ ɹʉʉʈè [79].  

ɿ.ʅ. ɼʝʥʠʩʦʚ ʩʦʩʪʘʚʣʷʝʪ ʢʘʨʪʫ ʙʦʣʦʪ ɹʉʉʈ [18] 

ʠ ʧʫʙʣʠʢʫʝʪ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʦʨʬʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʉ.ʅ. ʊʶʨʝʤʥʦʚʳʤ ʚ 1931 ʛ. ʦʧʫʙ-

ʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ çɹʦʣʦʪʘ ɹʝʣʦʨʫʩʩʢʦʡ ʨʝʩʧʫʙ-

ʣʠʢʠè, ʚ ʢʦʪʦʨʦʡ ʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʘʪʠʛʨʘ-

ʬʠʠ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠʟʫʯʝʥʥʳʭ ʠʤ ʙʦʣʦʪ 

[83]. ʇʨʦʜʦʣʞʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʦʣʦʪ ʨʝʩʧʫʙʣʠʢʠ 

ɺ.ʉ. ɼʦʢʪʫʨʦʚʩʢʠʡ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʠʟʫʯʝ-

ʥʠʝʤ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʪʦʨʬʷʥʠʢʦʚ, ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʠʭ ʪʠʧʦʚ ʚ ɽʚ-

ʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ɹʝʣʘʨʫʩʠ [20, 21]. 

ɼʦ ʚʦʩʩʦʝʜʠʥʝʥʠʷ ʚ 1939 ʛ. ʚ ʟʘʧʘʜʥʳʭ ʦʙʣʘ-

ʩʪʷʭ ɹʝʣʘʨʫʩʠ (ʚ ʩʦʩʪʘʚʝ ʇʦʣʴʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ) 

ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʨʘʙʦʪʳ ʧʦ ʦʧʠʩʘʥʠʶ ʪʦʨʬʷʥʠ-

ʢʦʚ ʠ ʠʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ [106, 107, 110ï113 

ʠ ʜʨ.]. ʀʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʪʨʫʜʦʚ ʩʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ ʨʘʙʦʪʳ ʧʨʦʬʝʩʩʦʨʘ ʃʴʚʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ ʉ. ʂʫʣʴʯʠʥʩʢʦʛʦ. ɺ ʭʦʜʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʇʦʣʝʩʴʷ ʫʯʝʥʳʡ ʩʦʙʨʘʣ ʙʦʣʴʰʦʡ ʬʘʢʪʠ-

ʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʛʠʜʨʦʣʦʛʠʠ, ʩʪʨʦʝʥʠʶ ʪʦʨʬʷ-

ʥʳʭ ʟʘʣʝʞʝʡ, ʬʣʦʨʝ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ ʨʝʛʠ-

ʦʥʘ [101ï104].  
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ɺ ʛʦʜʳ ʚʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʙʦʣʦʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʙʳʣʦ ʧʨʝʨʚʘʥʦ. ʂ 

ʪʦʤʫ ʞʝ ʚʩʝ ʘʨʭʠʚʳ, ʙʠʙʣʠʦʪʝʢʘ ʠ ʜʨʫʛʠʝ ʬʦʥʜʦ-

ʚʳʝ ʤʘʪʝʨʠʘʣʳ ɺ(ɹ)ʅʀɹʀ ʙʳʣʠ ʫʥʠʯʪʦʞʝʥʳ ʧʨʷ-

ʤʳʤ ʧʦʧʘʜʘʥʠʝʤ ʙʦʤʙʳ ʠ ʥʘʯʘʚʰʠʤʩʷ ʧʦʩʣʝ 

ʵʪʦʛʦ ʧʦʞʘʨʦʤ ʥʘ ʚʪʦʨʦʡ ʜʝʥʴ ʥʘʯʘʣʘ ʚʦʡʥʳ [29].  

4 ʵʪʘʧ: ʩʝʨʝʜʠʥʘ ï ʢʦʥʝʮ XX ʚ. ɺ ʧʦʩʣʝʚʦʝʥʥʳʡ 

ʧʝʨʠʦʜ ʚ ʩʚʷʟʠ ʩ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ ʙʦʣʦʪ 

ɹʉʉʈ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦʣʫʯʠʣʠ ʦʩʦ-

ʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ, ʧʦʠʩʢʦʚʳʝ ʠ ʜʝʪʘʣʴʥʳʝ ʨʘʟ-

ʚʝʜʢʠ ʦʙʲʝʢʪʦʚ ʪʦʨʬʷʥʦʛʦ ʬʦʥʜʘ. ʇʨʠ ʵʪʦʤ ʦʩʦ-

ʙʝʥʥʦ ʪʱʘʪʝʣʴʥʦ ʠʩʩʣʝʜʫʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʝ 

ʨʘʡʦʥʳ ʚ ʟʘʧʘʜʥʳʭ ʦʙʣʘʩʪʷʭ ʨʝʩʧʫʙʣʠʢʠ. ɺʩʝʛʦ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʠ ʨʘʟʚʝʜʘʥʦ ʦʢʦʣʦ 3000 ʪʦʨʬʷʥʳʭ 

ʙʦʣʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 2939 ʪʳʩ. ʛʘ [80]. ʇʦ ʤʘ-

ʪʝʨʠʘʣʘʤ ʜʝʪʘʣʴʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚ 1953 ʠ 

1979 ʛʛ. ʙʳʣʠ ʠʟʜʘʥʳ ʢʘʜʘʩʪʨʦʚʳʝ ʩʧʨʘʚʦʯʥʠʢʠ 

çʊʦʨʬʷʥʦʡ ʬʦʥʜ ɹʝʣʦʨʫʩʩʢʦʡ ʉʉʈè [55, 80, 81]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʙʦʣʦʪ ʚ ʵʪʦʪ ʧʝ-

ʨʠʦʜ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʀʥʩʪʠ-

ʪʫʪʝ ʪʦʨʬʘ ɸʅ ɹʉʉʈ, ɹʝʣʪʦʨʬʧʨʦʝʢʪʝ, ʀʥʩʪʠʪʫʪʝ 

ʤʝʣʠʦʨʘʮʠʠ ɸʅ ɹʉʉʈ (ʩʦʟʜʘʥ ʥʘ ʙʘʟʝ ɹʅʀɹʀ ʠ 

ʄɹʆʉ), ʘ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ï ʚ ʀʥʩʪʠʪʫʪʝ 

ʙʠʦʣʦʛʠʠ ɸʅ ɹʉʉʈ (ʚʧʦʩʣʝʜʩʪʚʠʠ ʀʥʩʪʠʪʫʪ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʦʪʘʥʠʢʠ) [29, 38, 39, 40].  

ɺ ʨʘʙʦʪʘʭ ʄ.ɸ. ʂʦʥʦʡʢʦ [32ï34] ʥʘʢʦʧʣʝʥʥʳʡ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʦʙʦʙʱʝʥ ʚ ʚʠʜʝ 

ʵʢʦʣʦʛʦ-ʬʠʟʠʦʥʦʤʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʣʦʪ-

ʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ. ʂʦʣʣʝʢʪʠʚ ʙʦʣʦʪʦʚʝʜʦʚ ʧʦʜ ʨʫ-

ʢʦʚʦʜʩʪʚʦʤ ʃ.ʇ. ʉʤʦʣʷʢʘ ʧʨʦʚʦʜʠʪ ʦʨʠʛʠʥʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʠʧʦʣʦʛʠʠ ʙʦʣʦʪʥʳʭ ʣʝʩʦʚ, ʨʝʘʢʮʠʠ 

ʣʝʩʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʥʘ ʦʩʫʰʝʥʠʝ, ʧʨʦʜʫʢʪʠʚʥʦ-

ʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʙʦʣʦʪ [69ï71 ʠ ʜʨ.].  

ɸ.ʇ. ʇʠʜʦʧʣʠʯʢʦ ʠʟʫʯʘʝʪ ʵʢʦʣʦʛʠʶ ʩʬʘʛʥʦ-

ʚʳʭ ʤʭʦʚ, ʟʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʙʦʣʦʪ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦ-

ʮʠʘʮʠʠ ʵʚʪʨʦʬʥʦʛʦ, ʤʝʟʦʪʨʦʬʥʦʛʦ ʠ ʦʣʠʛʦʪʨʦʬ-

ʥʦʛʦ ʪʠʧʦʚ ʙʦʣʦʪ, ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 

ʪʦʨʬʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʝʩʧʫʙʣʠʢʠ, ʢʦʪʦʨʦʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʦ ʧʦʣʦʞʝʥʦ ʚ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʝʥʠʷ 

ʧʣʘʥʘ ʪʦʨʬʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ [61, 62 ʠ ʜʨ.]. 

ʄʦʱʥʳʤ ʠʤʧʫʣʴʩʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʠʪʦʮʝʥʦ-

ʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʦʣʦʪ ʷʚʣʷʣʠʩʴ ʥʘʯʘʪʳʝ ʚ 

1956 ʛ. ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʀ.ɼ. ʖʨʢʝ-

ʚʠʯʘ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʡ 

ʢʘʨʪʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ɹʉʉʈ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʦʣʦʪ-

ʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦ-

ʪʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ [96, 97]. ʇʦʩʣʝʜʥʠʡ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʧʦ ʪʠʧʫ ʚʦʜʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘ 3 ʧʦʜ-

ʪʠʧʘ (ʦʣʠʛʦʪʨʦʬʥʳʡ, ʤʝʟʦʪʨʦʬʥʳʡ ʠ ʵʚʪʨʦʬʥʳʡ), 

ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʜʘʣʴʥʝʡʰʝʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʥʘ 

ʢʣʘʩʩʳ ʬʦʨʤʘʮʠʡ ʠ ʙʦʣʝʝ ʥʠʟʢʠʝ ʪʘʢʩʦʥʦʤʠʯʝ-

ʩʢʠʝ ʨʘʥʛʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʛʝʦʙʦʪʘʥʠʢʝ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘ- 

ʢʘʤ. ɺ 1969ï1979 ʛʛ. ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʨʝʜʥʝ- ʠ ʢʨʫʧ-

ʥʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʜʣʷ ɹʝʣʘ-

ʨʫʩʠ ʚ ʮʝʣʦʤ [65], ʪʘʢ ʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʝʝ ʨʝʛʠʦʥʦʚ, 

ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʘʢʞʝ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚʝʨʭʦʚʳʭ 

ʙʦʣʦʪ. ʄʘʪʝʨʠʘʣʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ [30] ʠ ɽʚʨʦʧʳ [109].  

ʍʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʦʪ ɹʝʣʘ-

ʨʫʩʠ ʚʳʜʚʠʛʘʝʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʦʙʱʝʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠʭ ʦʭʨʘʥʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ 1970-ʭ ʛʛ. ʚ ʉʉʉʈ ʩʦʟʜʘʝʪʩʷ 

ʛʨʫʧʧʘ çʊʝʣʤʘè ʧʦ ʚʳʙʦʨʫ ʙʦʣʦʪ ʜʣʷ ʦʭʨʘʥʳ ʠ ʝʝ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɸʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʛʨʫʧʧʳ 

ʷʚʣʷʣʠʩʴ ʙʝʣʦʨʫʩʩʢʠʝ ʙʦʣʦʪʦʚʝʜʳ ʃ.ʇ. ʉʤʦʣʷʢ, 

ɸ.ʇ. ʇʠʜʦʧʣʠʯʢʦ. ɺ 1973 ʛ. ʧʫʙʣʠʢʫʝʪʩʷ ʧʝʨʚʳʡ 

ʩʧʠʩʦʢ ʙʦʣʦʪ ʉʉʉʈ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ [3]. ɺ 

ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 15 ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ 

ʪʦʨʬʷʥʦʛʦ ʬʦʥʜʘ ɹʉʉʈ: ɽʣʴʥʷ (ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʭʨʘʥʷʝʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʟʘʢʘʟʥʠʢʘ), ʏʝʨʥʳʡ ʄʦʭ (ʥʝ ʦʭʨʘʥʷʝʪʩʷ), ʉʝʨʝ-

ʞʠʮʢʠʡ ʄʦʭ (ʟʘʢʘʟʥʠʢ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ) ʠ 12 

ʙʦʣʦʪ ʩʠʩʪʝʤʳ ɹʝʨʝʟʠʥʩʢʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦ-

ʚʝʜʥʠʢʘ [3, 4]. 

ʈʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʦʣʦʪ 

ʧʦʩʚʷʱʝʥʳ ʤʥʦʛʠʝ ʨʘʙʦʪʳ [75, 93, 97, 98 ʠ ʜʨ.]. 

ɼʣʷ ʦʭʨʘʥʳ ʫʥʠʢʘʣʴʥʳʭ ʙʦʣʦʪ ʚʝʨʭʦʚʦʛʦ ʪʠʧʘ ʩʦ-

ʟʜʘʥʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ ʟʘʢʘʟʥʠʢʠ çʂʦʟʴʷʥʩʢʠʡè, 

çʆʩʚʝʡʩʢʠʡè, çɺʳʛʦʥʦʱʘʥʩʢʦʝè, çɿʘʦʟʝʨʴʝè ʠ ʜʨ.  

ɼʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɺ.ʀ. ʇʘʨʬʝʥʦʚʘ ʟʘ-

ʪʨʘʛʠʚʘʶʪ ʘʢʪʫʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʠ ʦʭʨʘʥʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʇʦʣʝ-

ʩʴʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʘʩʰʪʘʙʥʦʡ ʤʝʣʠʦʨʘʮʠʠ [58, 

59]. ɻ.ʌ. ʈʳʢʦʚʩʢʠʡ ʠʟʫʯʘʝʪ ʤʦʭʦʦʙʨʘʟʥʳʝ (ʚ ʪ.ʯ. 

ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ) ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʩʪʨʘʥʳ ʚ 

ʮʝʣʦʤ [67, 68]. ʇʫʙʣʠʢʫʶʪʩʷ ʂʨʘʩʥʳʝ ʂʥʠʛʠ ʈʝʩ-

ʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩ ɹ[89, 90]. 

ɺ 1978 ʛ. ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʃ.ʇ. ʉʤʦʣʷʢʘ ʠ ʄ.ɺ. 

ʂʫʜʠʥʘ ʚ ɹʝʨʝʟʠʥʩʢʦʤ ʙʠʦʩʬʝʨʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ 

ʩʦʟʜʘʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʙʦʣʦʪʦʚʝʜʝʥʠʷ ʠ ʛʠʜʨʦʣʦ-

ʛʠʠ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʠʟʫʯʝʥʠʝʤ ʙʦ-

ʣʦʪ ʵʪʦʡ ʟʘʧʦʚʝʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʢʦʥʮʝ XX ʩʪʦʣʝʪʠʷ ʥʘʫʢʘ ʦʢʘʟʘʣʘʩʴ ʚ ʪʷʞʝ-

ʣʦʤ ʧʦʣʦʞʝʥʠʠ. ʀ, ʭʦʪʷ, ʙʦʣʦʪʦʚʝʜʝʥʠʝ, ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʜʨʫʛʠʝ ʥʘʫʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʦʜʦʣʞʘʣʠ 

ʨʘʟʚʠʚʘʪʴʩʷ, ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʦʨʛʘ-

ʥʠʟʦʚʘʪʴ ʵʢʩʧʝʜʠʮʠʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦ-

ʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʘʪʢʦʩʨʦʯ-

ʥʳʝ ʤʘʨʰʨʫʪʳ, ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʩʪʘʮʠʦʥʘʨʳ, 

ʫʯʝʙʥʳʝ ʩʪʘʥʮʠʠ ɺʋɿʦʚ. ʆʜʥʘʢʦ ʠ ʚ ʵʪʠʭ ʫʩʣʦ-

ʚʠʷʭ ʫʯʝʥʳʝ ʠ ʧʨʘʢʪʠʢʠ ʠʩʢʘʣʠ ʥʝʦʨʜʠʥʘʨʥʳʝ 

ʧʫʪʠ ʚʳʞʠʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʩʪʦʠʪ 

ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʫ ʊ.ʀ. ʂʫʭʘʨʯʠʢ [37], ʛʜʝ ʨʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʦʧʨʦʩʳ ʠʭ ʦʭʨʘʥʳ. 
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5 ʵʪʘʧ, ʩʦʚʨʝʤʝʥʥʳʡ: ʦʪ ʢʦʥʮʘ XX ʚ. ï ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʤ 

ʫʨʦʚʥʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʲʷʩʥʷʝʤʳʤ ʤʦʱʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ. ɼʣʷ ʫʯʝʥʳʭ-ʙʦʣʦʪʦʚʝʜʦʚ ʩʪʘʣʦ ʚʦʟʤʦʞ-

ʥʳʤ, ʘ ʩʦ ʚʨʝʤʝʥʝʤ ʠ ʥʝʟʘʤʝʥʠʤʳʤ, ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ GPS-ʥʘʚʠʛʘʪʦʨʦʚ, ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʢʦʤ-

ʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢ-

ʪʦʨʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʣʦ ʤʥʦʛʠʝ ʨʫʪʠʥ-

ʥʳʝ ʧʨʦʮʝʩʩʳ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʚ ɹʝʣʘʨʫʩʠ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʧʦ ʠʟʫʯʝ-

ʥʠʶ ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ ɹʝʣʘʨʫʩʠ (ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʦ-

ʪʘʥʠʢʠ, ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʧʦ ʙʠʦʨʝʩʫʨ-

ʩʘʤ, ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʀʥʩʪʠʪʫʪ ʤʝ-

ʣʠʦʨʘʮʠʠ).  

ʉʦʩʪʘʚʣʝʥʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ [87]. 

ʇʨʦʚʦʜʷʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʥ-

ʚʝʥʪʘʨʠʟʘʮʠʠ ʬʣʦʨʳ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʠ 

ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ [8, 27, 36, 45, 63, 91, 94, 95 ʠ ʜʨ.]. 

ɸʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ-

ʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʤʥʦʛʦʪʦʤʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʦʛʦ ʠʟʜʘʥʠʷ çʌʣʦʨʘ ɹʝʣʘʨʫʩʠè [84ï86]. ʆʧʫʙʣʠ-

ʢʦʚʘʥʳ ʨʘʙʦʪʳ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʝ ʚʦʧʨʦʩʳ ʠʥ-

ʚʝʥʪʘʨʠʟʘʮʠʠ ʙʨʠʦʬʣʦʨʳ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ, ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ, ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʙʦ-

ʣʦʪ ɹʝʣʘʨʫʩʠ, ʛʝʦʛʨʘʬʠʠ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʦ 

ʮʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʫʷʟʚʠʤʳʭ ʙʠʦ-

ʪʦʧʦʚ [10ï16, 25, 26, 41, 64, 72ï74, 82, 87, 108 ʠ 

ʜʨ.]. ɺʳʧʦʣʥʷʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ 

ʚʳʜʝʣʝʥʠʶ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʭʨʘʥʳ ʙʦʣʦʪ [31]. 

ʈʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʳʝ ʦʙʦʩʥʦʚʘʥʠʷ ʩʦʟʜʘʥʠʷ ʥʘ 

ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ ʥʦʚʳʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠ-

ʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʟʘʢʘʟʥʠʢʦʚ ʨʝʩʧʫʙʣʠʢʘʥ-

ʩʢʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ).  

ʆʧʫʙʣʠʢʦʚʘʥʳ ʨʘʙʦʪʳ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʝ ʚʦ-

ʧʨʦʩʳ ʬʫʥʢʮʠʡ ʙʦʣʦʪ, ʨʘʟʨʘʙʦʪʢʫ ʧʫʪʝʡ ʠ ʤʝʪʦʜʦʚ 

ʙʠʦʩʬʝʨʥʦ-ʩʦʚʤʝʩʪʠʤʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

ʙʦʣʦʪ, ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʦʪ; ʧʨʦʚʦʜʷʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜ-

ʩʢʦʡ ʩʨʝʜʳ, ʚʣʠʷʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ 

ʵʤʠʩʩʠʶ ʠ ʧʦʛʣʦʱʝʥʠʝ CO2 [1, 2, 64]. ʈʘʟʨʘʙʦʪʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʷʛʦʜʥʠʢʦʚ ʥʘ ʚʳʨʘʙʦʪʘʥ-

ʥʳʭ ʪʦʨʬʷʥʠʢʘʭ [44, 64, 66, 99].  

ʆʩʫʱʝʩʪʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ ɹʝʣʘʨʫʩʠ ʚ ʧʣʝʡʩʪʦʮʝʥʝ ʠ ʛʦ-

ʣʦʮʝʥʝ, ʨʘʟʨʘʙʦʪʘʥʘ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʦʣʦʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ɹʝʣʘʨʫʩʠ, 

ʧʫʙʣʠʢʫʶʪʩʷ ʨʘʙʦʪʳ ʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʥʘʭʦʜʢʘʭ 

ʨʝʜʢʠʭ ʠ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ [9, 19, 54, 64, 95]. 

ʇʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

[28], ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʠʥʘʤʠʢʠ [64], ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʡ ʦʮʝʥʢʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʩʨʝʜʦʟʘ-

ʱʠʪʥʳʭ ʬʫʥʢʮʠʡ [5, 6, 23, 64, 105 ʠ ʜʨ.].  

ʈʝʛʫʣʷʨʥʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʈʋʇ çɹʝʣʛʦʩʣʝʩè 

ʧʨʦʚʦʜʪ̫ʩʷ ʨʘʙʦʪʳ ʧʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʣʝʩʥʦʛʦ 

ʬʦʥʜʘ (ʚ ʪ.ʯ. ʣʝʩʥʳʭ ʙʦʣʦʪ) ɹʝʣʘʨʫʩʠ, ʚʝʜʫʪʩʷ ʚʝ-

ʜʦʤʩʪʚʝʥʥʳʝ ʫʯʝʪʳ ʦʭʨʘʥʷʝʤʳʭ ʠ ʨʝʩʫʨʩʥʳʭ ʙʦ-

ʣʦʪʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʄʘʪʝʨʠʘʣʳ ʜʘʥʥʳʭ ʨʘʙʦʪ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʚ ɹʝʣʘʨʫʩʠ ʧʨʦʙʣʝʤʳ 

ʦʭʨʘʥʳ ʙʦʣʦʪ ʚʳʰʣʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʨʦ-

ʚʝʥʴ. ʈʘʟʨʘʙʦʪʘʥʳ ʉʭʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʪʦʨʬʷʥʳʭ ʨʝʩʫʨʩʦʚ ʈɹ [49], 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨ ʪʦʨʬʷʥʦʛʦ ʬʦʥʜʘ, 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʩʝʪʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝ-

ʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʘʤʩʘʨʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʥʘ 

01.01.2015 ʚ ʩʪʨʘʥʝ ʦʭʨʘʥʷʝʪʩʷ 16 ʚʦʜʥʦ-ʙʦʣʦʪ-

ʥʳʭ ʫʛʦʜʠʡ, ʚ ʪ.ʯ. 9 ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʛʜʝ ʷʜʨʦʤ ʷʚʣʷʶʪʩʷ ʙʦʣʦʪʘ ʚʝʨʭʦʚʦʛʦ ʪʠʧʘ (ɹʝʨʝ-

ʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʧʘʨʢ çʇʨʠʧʷʪʩʢʠʡè, ʟʘʢʘʟʥʠʢʠ çʆʣʴʤʘʥʩʢʠʝ ʙʦ-

ʣʦʪʘè, çɽʣʴʥʷè, çʆʩʚʝʡʩʢʠʡè, çʄʦʨʦʯʥʦè, çʆʩʪ-

ʨʦʚʘ ɼʫʣʝʙʳè, çɿʘʦʟʝʨʴʝè, çʂʦʟʴʷʥʩʢʠʡè). ʉ 2000 

ʛ. ʚ ʨʘʤʢʘʭ ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʬʫʥʢ-

ʮʠʦʥʠʨʫʝʪ ʩʝʪʴ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷ-

ʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ [46].  

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʦʚ ʇʈʆʆʅ ʠ ɻʣʦʙʘʣʴʥʦʛʦ ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʬʦʥʜʘ ʧʨʦʚʝʜʝʥʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙ-

ʥʳʝ ʨʘʙʦʪʳ ʧʦ ʨʝʥʘʪʫʨʘʣʠʟʘʮʠʠ ʢʨʫʧʥʳʭ ʙʦʣʦʪ-

ʥʳʭ ʤʘʩʩʠʚʦʚ [31].  

ʇʨʠʥʷʪʳ ɿʘʢʦʥʳ ʠ ʋʢʘʟʳ, ʢʘʩʘʶʱʠʝʩʷ ʧʨʠʨʦ-

ʜʦʦʭʨʘʥʥʦʡ ʩʬʝʨʳ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ [47ï53]. 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʝʨʭʦʚʳʭ 

ʙʦʣʦʪ ʷʚʣʷʝʪʩʷ ʉʭʝʤʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʩ-

ʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 2006ï2015 ʛʛ., ʫʪʚʝʨ-

ʞʜʝʥʥʘʷ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈɹ 

ʦʪ 29.12.2007 ˉ 1919. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʚʝʨʭʦʚʳʭ 

ʙʦʣʦʪ ɹʝʣʘʨʫʩʠ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʯʝʤ 150-ʣʝʪ-

ʥʶʶ ʠʩʪʦʨʠʶ, ʦʜʥʘʢʦ, ʬʣʦʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠʭ 

ʨʝʜʢʦ ʩʣʫʞʠʣʘ ʦʙʲʝʢʪʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʪʨʝʙʫʶʱʠʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

1. ɺʦʧʨʦʩʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʬʣʦʨʳ 

ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ɹʝʣʘʨʫʩʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʪʦʯʥʝʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʩʪʘʝʪʩʷ ʙʝʟ ʚʥʠʤʘʥʠʷ 

ʛʨʫʧʧʘ ʤʦʭʦʦʙʨʘʟʥʳʭ, ʫʧʦʤʠʥʘʝʪʩʷ, ʟʘʯʘʩʪʫʶ, 

ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ ʭʦʨʦʰʦ ʫʟʥʘʚʘʝʤʳʭ ʚʠʜʦʚ-ʜʦ-

ʤʠʥʘʥʪʦʚ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʝʧʝʥʴ 
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ʠʟʫʯʝʥʥʦʩʪʠ ʬʣʦʨʳ ʙʦʣʦʪ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʡ, ʘ ʠʤʝʶʱʠʝʩʷ ʩʚʝʜʝʥʠʷ ʢʘʩʘʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙ-

ʨʘʟʦʤ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. 

2. ɺʦʧʨʦʩʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦ-

ʣʦʪ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʛʝʦʙʦʪʘʥʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʳ ʜʦ-

ʚʦʣʴʥʦ ʩʣʘʙʦ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʦʪ ʧʨʝʦʙʣʘʜʘʝʪ ʜʦʤʠʥʘʥʪ-

ʥʳʡ ʧʦʜʭʦʜ, ʚʩʝ ʝʱʝ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʦʥʥʘʷ ʩʭʝʤʘ, ʥʘʟʚʘʥʠʷ ʘʩʩʦʮʠʘʮʠʡ ʯʘʩʪʦ ʜʘ-

ʶʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦ. ʅʝ ʧʨʝʜʧʨʠʥʷʪʦ ʜʦʩʪʘʪʦʯʥʳʭ 

ʫʩʠʣʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʭʝʤʳ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʤʝ-

ʪʦʜʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʚʦʧʨʦʩʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ ʩʫʱʝʩʪʚʫʝʪ ʩʝʨʴʝʟʥʦʝ ʦʪʩʪʘ-

ʚʘʥʠʝ ʦʪ ʪʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʦʛʦ ʚ ʮʝʣʦʤ ʜʦʩʪʠʛʣʘ 

ʬʠʪʦʩʦʮʠʦʣʦʛʠʷ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ. 

3. ɺ ʧʨʘʢʪʠʢʝ ʦʭʨʘʥʳ ʙʦʣʦʪ ʯʘʩʪʦ ʜʦʤʠʥʠʨʫʶʪ 

ʧʨʠʥʮʠʧʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʭʨʘʥʝʥʠʝ ʦʙʲʝʢʪʦʚ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʥʘ ʦʨʛʘʥʠʟʤʝʥʥʦʤ (ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʤ) ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʤ (ʚʠʜʦʚʦʤ) ʫʨʦʚʥʷʭ. ɺʦ-

ʧʨʦʩʳ ʩʦʭʨʘʥʝʥʠʷ ʥʘ ʮʝʥʦʪʠʯʝʩʢʦʤ ʠ ʙʠʦʛʝʦʮʝʥʦ-

ʪʠʯʝʩʢʦʤ (ʵʢʦʩʠʩʪʝʤʥʦʤ) ʫʨʦʚʥʷʭ ʨʘʟʨʘʙʦʪʘʥʳ ʚ 

ʤʝʥʴʰʝʡ ʤʝʨʝ, ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʧʨʘʢʪʠʢʠ ʩʦʭʨʘʥʝʥʠʷ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ.
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ɺ ʧʫʙʣʠʢʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʦʭʨʘʥʝ ʙʦʣʦʪ ɹʝʣʘʨʫʩʠ 

ʥʘ ʮʝʥʦʪʠʯʝʩʢʦʤ ʠ ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ. 

 

ɼʦʤʠʥʠʨʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʮʠʧʳ 

ʩʦʭʨʘʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʦʭʚʘʪʳʚʘʶʪ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʛʘʥʠʟʤʝʥʥʳʡ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ) 

ʠ ʧʦʧʫʣʷʮʠʦʥʥʳʡ (ʚʠʜʦʚʦʡ) ʫʨʦʚʥʠ [3]. ɺʦʧʨʦʩʳ 

ʩʦʭʨʘʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʥʘ ʮʝʥʦʪʠʯʝʩʢʦʤ ʠ 

ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʦʤ (ʵʢʦʩʠʩʪʝʤʥʦʤ) ʫʨʦʚʥʝ ʨʘʟ-

ʨʘʙʦʪʘʥʳ ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʨʝʜʢʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʧʨʘʢʪʠʢʠ ʩʦʭʨʘʥʝʥʠʷ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʩʚʷʟʠ 

ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʮʝʥ-

ʪʨʘʣʴʥʳʤ ʙʣʦʢʦʤ ʷʚʣʷʣʠʩʴ ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʚ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ.  

ʆʩʦʙʦ ʮʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 
ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʦʡ 

ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʧʨʦʙʣʝʤʝ ʚʳʜʝʣʝʥʠʷ 

ʩʦʦʙʱʝʩʪʚ ʩ ʦʩʦʙʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʮʝʥʥʦʩʪʴʶ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʦʚʨʝ-

ʤʝʥʥʳʡ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʩʪʨʘ-

ʪʝʛʠʠ ʜʣʷ ʣʶʙʦʡ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʠʣʠ ʜʝʡʩʪʚʫʶ-

ʱʝʡ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

(ʆʆʇʊ) ʪʨʝʙʫʝʪ ʨʘʥʞʠʨʦʚʘʥʠʷ ʙʦʪʘʥʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʮʝʥʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʦʭʨʘʥʝ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ 

ʫʩʠʣʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʨʝʜʢʠʭ ʠ ʫʷʟʚʠʤʳʭ 

ʮʝʥʦʪʘʢʩʦʥʦʚ.  

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʦʩʦʙʦ ʮʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʤʝʪʦʜʠʢʘ ʫʢʨʘʠʥʩʢʠʭ ʬʠʪʦʩʦʮʠʦʣʦʛʦʚ [4], ʧʨʠʤʝ-

ʥʝʥʠʝ ʢʦʪʦʨʦʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʙʲʝʢʪʘ, ʠʣʠ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ʧʦʣʫʯʘʪʴ ʠʥʪʝ-

ʛʨʘʣʴʥʫʶ ʩʦʟʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʠ ʫʩʪʘʥʘʚʣʠ-

ʚʘʪʴ ʢʘʪʝʛʦʨʠʶ ʠ ʨʝʞʠʤ ʦʭʨʘʥʳ (ʧʨʠʨʦʜʦʦʭʨʘʥ-

ʥʳʡ ʩʪʘʪʫʩ). ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʚʳʜʝʣʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ.  

1. ʉʀʅʊɸʂʉʆʅ 

Ass. Rhynchosporetum albae KOCH 1926 

Subass. R.a. sphagnetosum baltici BOGDANOWSKAYA-

GUIHENEUF 1928 

ʉʠʥʬʠʪʦʩʦʟʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ. 10.87 (ʨʝʛʠʦ-

ʥʘʣʴʥʦ ʨʝʜʢʠʡ ʩʠʥʪʘʢʩʦʥ). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ɹʝʣʘʨʫʩʠ. ʉʦʦʙʱʝʩʪʚʘ ʵʧʠ-

ʟʦʜʠʯʝʩʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʙʦʣʦʪʘʭ ʚ ʩʝʚʝʨʥʦʡ ʠ ʚʦ-

ʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʩʪʨʘʥʳ (ʨʠʩʫʥʦʢ 1).  

ʌʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʠ ʘʫʪʬʠʪʦʩʦʟʦʣʦʛʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ. ʈʝʜʢʠʡ ʪʠʧ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʩʪʠ ʜʦ-

ʤʠʥʘʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʮʝʥʦʟʦʚ, ʵʜʠʬʠʢʘʪʦʨʳ ʠ 

ʜʦʤʠʥʘʥʪʳ ʧʦʜʯʠʥʝʥʥʳʭ ʷʨʫʩʦʚ ʥʝ ʠʤʝʶʪ ʩʦʟʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɹʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʉʫʙ-

ʘʩʩʦʮʠʘʮʠʷ ʥʝ ʠʤʝʝʪ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʜʦʤʠʥʘʥʪʘʤʠ ʮʝʥʦʟʦʚ ʷʚʣʷʶʪʩʷ ʚʠʜʳ, 

ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʨʘʟʣʠʯʥʳʤ ʨʝʛʠʦʥʘʤ: 

Rhynchospora alba ï ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʡ ʚʠʜ, 

Sphagnum balticum ï ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʡ [1]. 

ʇʦʪʝʥʮʠʘʣ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʉʣʘʙʳʡ. ʅʝ ʚʦʩ-

ʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʭʨʘʥʳ. ʉʦʦʙʱʝʩʪʚʘ ʘʩʩʦʮʠʘ-

ʮʠʠ ʦʭʨʘʥʷʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʦʚ ʨʝʩ-

ʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ (çɹʦʣʦʪʦ ʄʦʭè, 

çɽʣʴʥʷè, çʂʨʘʩʥʳʡ ɹʦʨè, çʂʦʨʳʪʝʥʩʢʠʡ ʄʦʭè, 

çʆʩʪʨʦʚʘ ɼʫʣʝʙʳè ʠ ʜʨ.).  

ʌʘʢʪʦʨʳ, ʚʳʟʳʚʘʶʱʠʝ ʩʦʢʨʘʱʝʥʠʝ. ʆʩʫʰʝ-

ʥʠʝ ʠ ʦʩʚʦʝʥʠʝ ʙʦʣʦʪ, ʧʦʞʘʨʳ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʦʭʨʘʥʳ. ʆʭʨʘʥʘ ʦʪ ʧʦʞʘ-

ʨʦʚ, ʟʘʧʨʝʪ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ ʥʘ ʧʨʠʣʝʛʘʶ-

ʱʠʭ ʫʯʘʩʪʢʘʭ, ʦʙʝʩʧʝʯʝʥʠʝ ʦʭʨʘʥʥʦʡ ʟʦʥʳ, ʤʦʥʠ-

ʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʩʦʦʙʱʝʩʪʚ. 

2. ʉʀʅʊɸʂʉʆʅ 

Ass. Empetro nigri-Sphagnetum rubelli (OSVALD 1925) 

NAPREENKO et SMAGIN 2005 

ʉʠʥʬʠʪʦʩʦʟʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ: 8.62 (ʨʝʛʠʦ-

ʥʘʣʴʥʦ ʨʝʜʢʠʡ ʩʠʥʪʘʢʩʦʥ). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ɹʝʣʘʨʫʩʠ. ʉʦʦʙʱʝʩʪʚʘ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜ-

ʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ (ʨʠʩʫʥʦʢ 2), ʚʩʪʨʝʯʘʶʪʩʷ ʬʨʘʛ-

ʤʝʥʪʘʨʥʦ ʚ ʚʦʩʪʦʯʥʦʡ ʠ ʶʞʥʦʡ ɹʝʣʘʨʫʩʠ (ʥʘ ʙʦ-

ʣʦʪʘʭ ɹʝʨʝʟʠʥʩʢʦ-ɼʨʫʪʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ɹʝʣʦ-

ʨʫʩʩʢʦʛʦ ʇʦʣʝʩʴʷ).  

ʌʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʠ ʘʫʪʬʠʪʦʩʦʟʦʣʦʛʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ. ʈʝʜʢʠʝ ʜʣʷ ɹʝʣʘʨʫʩʠ ʙʦʣʦʪʥʳʝ ʩʦʦʙ-

ʱʝʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʵʜʠʬʠʢʘʪʦʨ ʛʦʩʧʦʜʩʪʚʫʶʱʝʛʦ 

ʷʨʫʩʘ ʨʘʟʤʝʱʝʥ ʥʘ ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ ʩʧʣʦʰʥʦʛʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ. ʕʜʠʬʠʢʘʪʦʨʳ ʠ ʜʦʤʠʥʘʥʪʳ ʧʦʜʯʠ-

ʥʝʥʥʳʭ ʷʨʫʩʦʚ ʥʝ ʠʤʝʶʪ ʩʦʟʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. 
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ɹʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ɸʩʩʦ-

ʮʠʘʮʠʷ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʘʨʝʘʣ, ʧʨʠʚʷʟʘʥʥʳʡ 

ʢ ʧʨʠʙʨʝʞʥʳʤ ʯʘʩʪʷʤ ʚʦʩʪʦʯʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ 

ɹʘʣʪʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʠ ʟʘʥʠʤʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʵʢʦʪʦʧʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʘʤʠ ʨʝʛʝʥʝʨʘʮʠʠ ʥʘ 

ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ [11]. ɺ ɹʝʣʘʨʫʩʠ ʩʦʦʙʱʝʩʪʚʘ 

ʘʩʩʦʮʠʘʮʠʠ ʨʘʟʤʝʱʝʥʳ ʚʜʦʣʴ ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ 

ʩʧʣʦʰʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ.  

ʇʦʪʝʥʮʠʘʣ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʋʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʳʡ. ʅʝʨʝʜʢʦ ʜʦʤʠʥʠʨʫʶʪ ʚ ʤʝʭʘʥʠʯʝʩʢʠ ʥʘ-

ʨʫʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʛʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʭ ʙʦʣʦʪ 

(ʢʦʣʝʠ ʙʦʣʦʪʦʭʦʜʦʚ, ʪʨʦʧʳ ʩʙʦʨʱʠʢʦʚ ʢʣʶʢʚʳ, 

ʟʠʤʥʠʢʠ).  

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʭʨʘʥʳ. ʉʦʦʙʱʝʩʪʚʘ ʦʭʨʘʥʷ-

ʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʨʝʟʠʥʩʢʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘ-

ʧʦʚʝʜʥʠʢʘ, ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʅʘʨʦʯʘʥʩʢʠʡè, 

ʟʘʢʘʟʥʠʢʦʚ çʆʩʚʝʡʩʢʠʡè, çʂʨʘʩʥʳʡ ɹʦʨè, çɹʦʣʦʪʦ 

ʄʦʭè, çɽʣʴʥʷè, çʆʩʪʨʦʚʘ ɼʫʣʝʙʳè, çɿʘʦʟʝʨʴʝè, 

çɹʦʣʦʪʦ ʄʦʭè, çʄʦʨʦʯʥʦè, çʉʪʨʝʯʥʦè ʠ ʜʨ. 

ʌʘʢʪʦʨʳ, ʚʳʟʳʚʘʶʱʠʝ ʩʦʢʨʘʱʝʥʠʝ. ʆʩʫʰʝ-

ʥʠʝ ʠ ʦʩʚʦʝʥʠʝ ʙʦʣʦʪ, ʧʦʞʘʨʳ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʦʭʨʘʥʳ. ʆʭʨʘʥʘ ʦʪ ʧʦʞʘ-

ʨʦʚ, ʟʘʧʨʝʪ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ ʥʘ ʧʨʠʣʝʛʘʶ-

ʱʠʭ ʫʯʘʩʪʢʘʭ. 

3. ʉʀʅʊɸʂʉʆʅ 

Ass. Ledo palustris-Sphagnetum fusci (DU-RIETZ 1921) 

DIERSSEN 1982 

ʉʠʥʬʠʪʦʩʦʟʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ: 9.12 (ʨʝʛʠʦ-

ʥʘʣʴʥʦ ʨʝʜʢʠʡ ʩʠʥʪʘʢʩʦʥ). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ɹʝʣʘʨʫʩʠ. ʉʦʦʙʱʝʩʪʚʘ 

Ledo palustris-Sphagnetum fusci ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʙʦʣʦʪʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʩʪʨʘʥʳ (ʨʠʩʫʥʦʢ 3). ɻʨʘʥʠʮʘ ʦʧʫʩʢʘʝʪʩʷ ʜʦ ~540 

ʩ.ʰ., ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʪʦʨʦʡ ʩʦʦʙʱʝʩʪʚʘ ʘʩʩʦʮʠʘ-

ʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʦ. 

ʌʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʠ ʘʫʪʬʠʪʦʩʦʟʦʣʦʛʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ. ɹʦʨʝʘʣʴʥʳʝ, ʨʝʜʢʠʝ ʜʣʷ ɹʝʣʘʨʫʩʠ 

ʙʦʣʦʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ʕʜʠʬʠʢʘʪʦʨʳ ʠ ʜʦʤʠ-

ʥʘʥʪʳ ʧʦʜʯʠʥʝʥʥʳʭ ʷʨʫʩʦʚ ʥʝ ʠʤʝʶʪ ʩʦʟʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʩʦʩʪʘʚʝ ʵʪʦʡ ʛʨʫʧʧʳ ʩʦ-

ʦʙʱʝʩʪʚ ʜʘʣʝʢʦ ʥʘ ʶʛ ʧʨʦʜʚʠʛʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʘʨʢʪʦʙʦʨʝʘʣʴʥʳʝ ʠ ʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ (Betula nana, 

Oxycoccus microcarpus, Rubus chamaemorus, Em-

petrum nigrum). 

ɹʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʊʘʝʞ-

ʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ, ʜʦʩʪʠʛʰʠʝ ʚʳ-

ʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʩʪʨʘʥʳ ʥʘ ʶʛʝ ʛʨʘʥʠʮʳ ʩʧʣʦʰʥʦʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ. 

ʇʦʪʝʥʮʠʘʣ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʉʣʘʙʳʡ. ʇʦʩʣʝ 

ʧʦʞʘʨʦʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

(25ï30 ʣʝʪ), ʧʨʦʭʦʜʷ ʨʷʜ ʩʪʘʜʠʡ. 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʭʨʘʥʳ. ʉʦʦʙʱʝʩʪʚʘ ʘʩʩʦʮʠʘ-

ʮʠʠ ʦʭʨʘʥʷʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʨʝʟʠʥʩʢʦʛʦ ʙʠʦ-

ʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ 

çʅʘʨʦʯʘʥʩʢʠʡè, ʟʘʢʘʟʥʠʢʦʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ  (çɽʣʴʥʷè, çɹʦʣʦʪʦ ʄʦʭè, çʆʩʚʝʡʩʢʠʡè,  

 
ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʦʙʱʝʩʪʚ 

Rhynchosporetum albae sphagnetosum baltici ʥʘ 

ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ ɹʝʣʘʨʫʩʠ 
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ʘʩʩʦʮʠʘʮʠʠ Empetro nigri -Sphagnetum rubelli                  

ʥʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ ɹʝʣʘʨʫʩʠ 
 

 

 
ʈʠʩʫʥʦʢ 3 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʦʦʙʱʝʩʪʚ 

ʘʩʩʦʮʠʘʮʠʡ Ledo palustris-Sphagnetum fusci ʥʘ 

ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ ɹʝʣʘʨʫʩʠ 
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çʂʨʘʩʥʳʡ ɹʦʨè, çʂʦʟʴʷʥʩʢʠʡè, çʄʦʰʥʦè, çʂʦʨʳ-

ʪʝʥʩʢʠʡ ʄʦʭè, çʏʠʩʪʠʢè, çɿʘʦʟʝʨʴʝè, çʆʩʪʨʦʚʘ 

ɼʫʣʝʙʳè ʠ ʜʨ.). 

ʌʘʢʪʦʨʳ, ʚʳʟʳʚʘʶʱʠʝ ʩʦʢʨʘʱʝʥʠʝ. ʆʩʫʰʝ-

ʥʠʝ ʠ ʦʩʚʦʝʥʠʝ ʙʦʣʦʪ, ʧʦʞʘʨʳ. 

ʅʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʦʭʨʘʥʳ. ʆʭʨʘʥʘ ʦʪ ʧʦʞʘ-

ʨʦʚ, ʟʘʧʨʝʪ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʨʘʙʦʪ ʥʘ ʧʨʠʣʝʛʘʶ-

ʱʠʭ ʫʯʘʩʪʢʘʭ. ʆʙʝʩʧʝʯʝʥʠʝ ʦʭʨʘʥʥʦʡ ʟʦʥʳ, ʤʦʥʠ-

ʪʦʨʠʥʛ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʩʦʦʙʱʝʩʪʚ, ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʥʝ-

ʦʭʨʘʥʷʝʤʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ-

ʨʦʜʥʦ-ʟʘʧʦʚʝʜʥʦʛʦ ʬʦʥʜʘ. 

ʈʝʜʢʠʝ ʠ ʫʷʟʚʠʤʳʝ ʙʠʦʪʦʧʳ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʝʣʦʨʫʩʩʢʦʡ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʦʡ ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʧʨʦʙʝʣ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʭʨʘʥʳ ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʙʠʦʪʦʧʦʚ, ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ 

ʢʨʠʪʝʨʠʠ ʠʭ ʚʳʜʝʣʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝ ʨʘʟ-

ʨʘʙʦʪʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ 

ʩʦʭʨʘʥʝʥʠʶ. ʀʟ ʫʥʠʢʘʣʴʥʳʭ ʙʠʦʪʦʧʦʚ ʦʭʨʘʥʝ 

ʧʦʜʣʝʞʘʪ ʪʦʣʴʢʦ ʫʯʘʩʪʢʠ ʣʝʩʘ ʚ ʧʦʡʤʘʭ ʨʝʢ, 

ʫʯʘʩʪʢʠ ʣʝʩʘ ʚ ʦʚʨʘʛʘʭ, ʫʯʘʩʪʢʠ ʣʝʩʘ ʩ ʥʘʣʠʯʠʝʤ 

ʨʝʣʠʢʪʦʚʳʭ ʧʦʨʦʜ, ʧʨʠʙʨʝʞʥʳʝ ʧʦʣʦʩʳ ʣʝʩʘ, 

ʫʯʘʩʪʢʠ ʣʝʩʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʟʝʨʚʘʪʦʚ, ʥʘʫʯʥʦʛʦ ʠ 

ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʟʥʘʯʝʥʠʷ [8], ʘ ʪʘʢʞʝ ʧʘ-

ʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ 

ʩʪʨʦʡʥʦʡ ʩʠʩʪʝʤʳ ʢʨʠʪʝʨʠʝʚ ʚʳʜʝʣʝʥʠʷ. ʏʪʦ ʞʝ 

ʢʘʩʘʝʪʩʷ ʥʝʣʝʩʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ï ʣʫʛʦʚ, ʙʦʣʦʪ, 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʟʘʨʦʩʣʝʡ, ʪʦ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʦʭʨʘʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʪʦʣʴʢʦ ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʆʆʇʊ [5, 9]. 

ʉ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʦʡ ʧʨʘʢʪʠʢʠ ʩ ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʤ ʦʧʳʪʦʤ 

ʙʠʦʪʦʧʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʩ ʫʯʝʪʦʤ ʧʦʜʭʦʜʦʚ ʠ 

ʢʨʠʪʝʨʠʝʚ EEC Habitats Directive [13, 15] ï ʚʳʜʝ-

ʣʝʥʦ 5 ʪʘʢʩʦʥʦʚ; ʠ EUNIS ɽʚʨʦʧʝʡʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [12, 14] ï 15 ʪʘʢʩʦʥʦʚ.  

ʉʦʦʪʚʝʪʩʪʚʠʝ ʢʨʠʪʝʨʠʷʤ ʚʳʜʝʣʝʥʠʷ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʭʨʘʥʳ ʙʦʣʦʪ ʷʚʣʷʝʪʩʷ ʈʘʤʩʘʨ-

ʩʢʘʷ ʢʦʥʚʝʥʮʠʷ ʦʙ ʦʭʨʘʥʝ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦ-

ʜʠʡ, ʠʤʝʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʚ ʢʘʯʝʩʪʚʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʦʜʦʧʣʘʚʘʶ-

ʱʠʭ ʧʪʠʮ [2, 10].  

ʅʘʤʠ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʝʨʝʯʥʷ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʭ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʟʥʘʯʝʥʠʷ (ʚ ʢʦʪʦʨʳʭ ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ʷʚʣʷʶʪʩʷ 

ʷʜʨʦʤ) ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʨʠʪʝʨʠʷʤ ʠ ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ.  

ʉ ʬʝʚʨʘʣʷ 2014 ʛ. ʧʦʜ ʦʭʨʘʥʦʡ ʈʘʤʩʘʨʩʢʦʡ 

ʢʦʥʚʝʥʮʠʠ ʚ ɹʝʣʘʨʫʩʠ ʥʘʭʦʜʷʪʩʷ 16 ʚʦʜʥʦ-ʙʦʣʦʪ-

ʥʳʭ ʫʛʦʜʠʡ, ʚ ʪ.ʯ. 9 ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʛʜʝ ʷʜʨʦʤ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʝ ʙʦʣʦʪʘ ʚʝʨ-

ʭʦʚʦʛʦ ʪʠʧʘ (ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜ-

ʥʠʢ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʇʨʠʧʷʪʩʢʠʡè, ʟʘʢʘʟ-

ʥʠʢʠ   çʆʣʴʤʘʥʩʢʠʝ  ʙʦʣʦʪʘè,   çɽʣʴʥʷè,   çʆʩʚʝʡ- 

ʩʢʠʡè, çʄʦʨʦʯʥʦè, çʆʩʪʨʦʚʘ ɼʫʣʝʙʳè, çɿʘʦʟʝ-

ʨʴʝè, çʂʦʟʴʷʥʩʢʠʡè).  

ɺ ʧʝʨʝʯʝʥʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ 

ʫʛʦʜʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʭʦʜʷʪ ʚʝʨʭʦ-

ʚʳʝ ʙʦʣʦʪʘ ʚ ʛʨʘʥʠʮʘʭ ʟʘʢʘʟʥʠʢʦʚ çʇʦʜʚʝʣʠʢʠʡ 

ʤʦʭè, çʉʝʨʚʝʯʴè, çʂʦʟʴʷʥʩʢʠʡè, çʂʨʘʩʥʳʡ ɹʦʨè, 

çɹʦʣʦʪʦ ʄʦʭè. 

ʇʝʨʚʦʦʯʝʨʝʜʥʳʝ ʦʙʲʝʢʪʳ ʦʭʨʘʥʳ  
ʉ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʝʜʥʦʛʦ 

ʬʦʥʜʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʭʨʘʥʷʝʤʳʝ ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ 

(ʚʢʣʶʯʘʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ) ʨʘʟʜʝʣʠʪʴ ʥʘ 

3 ʢʘʪʝʛʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʥʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥ  r

ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ [6, 7, 16, 17]: 

ï ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʙʦʣʦʪʦʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

ï ʩʢʦʨʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʦʨʬʷʥʳʭ 

ʙʦʣʦʪ; 

ï ʩʪʝʧʝʥʴ ʩʣʦʞʥʦʩʪʠ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ (ʣʘʥʜ-

ʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ); 

ï ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; 

ï ʣʘʥʜʰʘʬʪʥʘʷ, ʮʝʥʦʪʠʯʝʩʢʘʷ ʠ ʬʣʦʨʠʩʪʠʯʝ-

ʩʢʘʷ ʨʝʜʢʦʩʪʴ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟ-

ʥʦʦʙʨʘʟʠʷ, ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ɹʝʣʘʨʫʩʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ (ʪʘʙʣʠʮʘ 1). 

ʂɸʊɽɻʆʈʀʗ ɸ. ɹʦʣʦʪʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘ-

ʯʝʥʠʷ, ʛʜʝ ʚʩʪʨʝʯʘʶʪʩʷ, ʫʥʠʢʘʣʴʥʳʝ ʠ ʵʪʘʣʦʥʥʳʝ 

ʪʠʧʳ ʙʦʣʦʪ ʩʪʨʘʥʳ, ʨʘʨʠʪʝʪʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦ-

ʦʙʱʝʩʪʚʘ, ʨʝʜʢʠʝ ʞʠʚʦʪʥʳʝ ʠ ʧʪʠʮʳ. ʆʙʱʘʷ ʧʣʦ-

ʱʘʜʴ ʙʦʣʦʪ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 120,6 

ʪʳʩ. ʛʘ ʠʣʠ 38,4% ʦʙʱʝʡ ʧʣʦʱʘʜʠ. ɺʩʝ ʵʪʠ ʙʦʣʦʪʘ 

ʦʭʨʘʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɹʝʨʝʟʠʥʩʢʦʛʦ ʙʠʦʩʬʝʨ-

ʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʟʘʢʘʟʥʠʢʦʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ. 

ʂɸʊɽɻʆʈʀʗ B. ɹʦʣʦʪʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʟʥʘ-

ʯʝʥʠʷ ʟʘʥʠʤʘʶʪ 102,4 ʪʳʩ. ʛʘ (32,5%), ʚ ʪ.ʯ. ʦʭʨʘ-

ʥʷʝʤʳʝ 86,9 ʪʳʩ. ʛʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʵʪʘʣʦʥʥʳʝ 

ʙʦʣʦʪʘ ʨʝʛʠʦʥʘ ʩ ʨʝʜʢʠʤʠ ʠ ʦʭʨʘʥʷʝʤʳʤʠ ʚʠʜʘʤʠ 

ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ. 
ʂɸʊɽɻʆʈʀʗ ʉ. ɹʦʣʦʪʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ (ʤʝʩʪ-

ʥʦʛʦ) ʟʥʘʯʝʥʠʷ ʟʘʥʠʤʘʶʪ 37,6 ʪʳʩ. ʛʘ (ʚ ʪ.ʯ. ʦʭʨʘ-

ʥʷʝʤʳʝ ï 8,7 ʪʳʩ. ʛʘ). ɺ ʵʪʦʪ ʧʝʨʝʯʝʥʴ ʚʢʣʶʯʝʥʳ 

ʙʦʣʦʪʘ ʩ ʨʝʜʢʠʤʠ ʠ ʦʭʨʘʥʷʝʤʳʤʠ ʚʠʜʘʤʠ ʞʠʚʦʪ-

ʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʝʩʫʨʩʦʟʥʘʯʠʤʳʝ ʙʦʣʦʪʘ 

(ʢʣʶʢʚʝʥʥʠʢʠ). ʆʙʲʝʢʪʳ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʤʦʛʫʪ 

ʧʦʩʣʫʞʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʝʟʝʨʚʦʤ ʜʣʷ ʨʘʩʰʠ-

ʨʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʆʆʇʊ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʦʜʷʪʩʷ ʩʧʠʩʦʢ ʧʝʨʚʦʦʯʝʨʝʜ-

ʥʳʭ ʦʙʲʝʢʪʦʚ ʦʭʨʘʥʳ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ɹʝʣʘʨʫʩʠ. ʉ 

ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʝʚ ʚʳʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜ ʦʭʨʘʥʫ ʙʳʣʦ ʚʟʷʪʦ (ʠʣʠ ʨʝʢʦ-

ʤʝʥʜʦʚʘʥʦ) 96,3 ʪʳʩ. ʛʘ (28,2% ʦʙʱʝʡ ʧʣʦʱʘʜʠ), 

ʜʣʷ 85 ʪʳʩ. ʛʘ (24,9%) ʧʦʜʛʦʪʦʚʣʝʥʳ ʦʙʦʩʥʦʚʘʥʠʷ 
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ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʫʩʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʭʨʘʥʳ 

(ʨʠʩʫʥʦʢ 4).  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʝʣʝ 

ʦʭʨʘʥʳ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ɹʝʣʘʨʫʩʠ ʠʤʝʶʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ, ʥʦ ʵʪʘ ʨʘʙʦʪʘ ʪʨʝʙʫʝʪ ʧʨʦ-

ʜʦʣʞʝʥʠʷ: ʦʨʛʘʥʠʟʘʮʠʠ ʥʦʚʳʭ ʆʆʇʊ, ʤʦʥʠʪʦ-

ʨʠʥʛʘ  ʟʘ  ʠʭ  ʩʦʩʪʦʷʥʠʝʤ,  ʨʝʘʙʠʣʠʪʘʮʠʠ  ʘʥʪʨʦʧʦ- 

ʛʝʥʥʦ-ʥʘʨʫʰʝʥʥʳʭ ʙʦʣʦʪʥʳʭ ʫʯʘʩʪʢʦʚ. ɹʦʣʴʰʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʙʦʣʦʪ ʚ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʵʪʠ 

ʩʚʦʝʦʙʨʘʟʥʳʝ ʠ ʧʦʣʝʟʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʧʨʠʨʦʜʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ ʙʫʜʫʪ 

ʩʦʭʨʘʥʝʥʳ. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʝʡ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʂʘʪʝʛʦʨʠʷ ʙʦʣʦʪ 
ʇʣʦʱʘʜʴ, ʛʘ ɺ ʪ.ʯ. ʧʦ ʥʘʣʠʯʠʶ ʦʭʨʘʥʥʦʛʦ ʨʝʞʠʤʘ, ʛʘ 

ʛʘ % ʦʭʨʘʥʷʝʤʳʝ ʥʝʦʭʨʘʥʷʝʤʳʝ 

ʂɸʊɽɻʆʈʀʗ ɸ (ʙʦʣʦʪʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ) 120678 38.4 120 678 - 

ʂɸʊɽɻʆʈʀʗ B (ʙʦʣʦʪʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ) 102357 32.5 86912 15445 

ʂɸʊɽɻʆʈʀʗ ʉ (ʙʦʣʦʪʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ) 37638 12.0 8708 28930 

ʇʨʦʯʠʝ ʙʦʣʦʪʘ 53827 17.1 - 53827 

 

ʊʘʙʣʠʮʘ 2 ï ʇʨʠʦʨʠʪʝʪʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ  

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ɹʝʣʘʨʫʩʠ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʆʆʇʊ 

ʆʙʣʘʩʪʴ ʈʘʡʦʥ 
ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʦʭʨʘʥʷʝʤʦʛʦ ʙʦʣʦʪʘ 
ʂʘʜʘʩʪʨʦʚʳʡ 
ʥʦʤʝʨ 

ʇʣʦʱʘʜʴ, 
ʛʘ 

ʂʘʪʝʛʦʨʠʷ 

ɿʘʧʦʚʝʜʥʠʢʠ 

ɹʝʨʝʟʠʥʩʢʠʡ 

ʙʠʦʩʬʝʨʥʳʡ 

ʟʘʧʦʚʝʜʥʠʢ 

ɺʠʪʝʙʩʢʘʷ ɼʦʢʰʠʮʢʠʡ ʂʣʘʜʢʠ 814 113 A 
ïçï ïçï ɸʥʢʫʜʦʚʢʘ 813 410 A 
ïçï ïçï ʇʦʩʪʨʝʞʩʢʦʝ 994 2660 A 

ïçï ïçï ïçï ɼʦʤʞʝʨʠʮʢʦʝ 993 8995 A 
ïçï ïçï ïçï ʉʘʚʩʢʠʡ ʄʦʭ 991 637 A 

ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ 

ɹʨʘʩʣʘʚʩʢʠʝ ʦʟʝʨʘ ɺʠʪʝʙʩʢʘʷ ɹʨʘʩʣʘʚʩʢʠʡ ʄʘʮʶʣʠʰʢʠ ʚʢʣ. ʂʘʤʝʥʢʘ 2 54 277 B 
ïçï ïçï ïçï ɸʢʩʶʪʦʚʦ 154 128 B 
ïçï ïçï ïçï ɺʝʩʝʣʦʚʩʢʦʝ 159 1139 B 
ïçï ïçï ïçï ʀʣʴʢʦʚʱʠʥʘ 156 111 B 
ïçï ïçï ïçï ʇʦʧʦʚʱʠʥʘ 157 227 B 
ïçï ïçï ïçï ʆʟʝʨʘʡʮʝ 174 804 B 

ʇʨʠʧʷʪʩʢʠʡ ɻʦʤʝʣʴʩʢʘʷ ʃʝʣʴʯʠʮʢʠʡ ʂʘʥʜʝʣʴ-ʗʣʦʚʝʮ-ʆʣʴʭʦʚʦ 1248 22020 A 

ʅʘʨʦʯʘʥʩʢʠʡ ʄʠʥʩʢʘʷ ʄʷʜʝʣʴʩʢʠʡ ʏʝʨʝʤʰʠʮʘ 10 2819 B 
ïçï ïçï ïçï ʄʦʭʦʚʦʝ ʚʦʢʨʫʛ ʦʟ. ɼʷʛʠʣʠ 6 983 B 
ïçï ïçï ïçï ɹʝʨʝʟʥʷʢʠ 11 168 B 

ɹʝʣʦʚʝʞʩʢʘʷ ʇʫʱʘ ɹʨʝʩʪʩʢʘʷ ʇʨʫʞʘʥʩʢʠʡ ɹʘʛʥʦ 79 476 B 
ïçï ïçï ïçï ʇʦʧʝʣʝʚʦ 273 229 B 
ïçï ïçï ïçï ɹ/ʥ 72N 56 B 

ɿʘʢʘʟʥʠʢʠ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ 

ʃʘʥʜʰʘʬʪʥʳʝ       

ʆʩʚʝʡʩʢʠʡ*  ɺʠʪʝʙʩʢʘʷ ɺʝʨʭʥʝʜʚʠʥʩʢʠʡ ʂʨʘʩʦʚʦ 1ï2 1058 B 
ïçï ïçï ïçï ʎʝʨʢʦʚʥʦʝ 3 294 B 
ïçï ïçï ïçï ɼʫʙʨʦʚʦ 1ï4 239 B 
ïçï ïçï ïçï ʆʩʚʝʡʩʢʦʝ 1 3357 B 

ʂʦʟʴʷʥʩʢʠʡ ïçï ʇʦʣʦʮʢʠʡ ʉʫʜʠʥʦ 350* 2223 B 
ïçï ïçï ʐʫʤʠʣʠʥʩʢʠʡ ʗʤʠʱʝ 586 2087 B 
ïçï ïçï ïçï ʍʦʙʥʠʮʢʠʡ ʄʦʭ 587 125 B 
ïçï ïçï ïçï ʆʙʦʣʴ 2 371* 4900 B 
ïçï ïçï ïçï ɿʘʧʦʣʷʥʩʢʠʡ ʄʦʭ 372 333 B 
ïçï ïçï ïçï ɹʦʣʴʰʦʡ ʄʦʭ 373 334 B 

ʂʨʘʩʥʳʡ ɹʦʨ ɺʠʪʝʙʩʢʘʷ ʈʦʩʩʦʥʩʢʠʡ ɺʳʜʨʠʥ ʄʦʭ 27 161 B 
ïçï ïçï ïçï ʖʭʦʚʠʯʩʢʠʡ ʄʦʭ 9 1655 B 
ïçï ïçï ïçï ʍʦʣʦʜʥʷʢʠ 7 96 B 

ɽʣʴʥʷ ïçï ʄʠʦʨʩʢʠʡ ɽʣʴʥʷ 197 18794 A 

ɹʦʨʩʢʠʡ ɹʨʝʩʪʩʢʘʷ ɻʘʥʮʝʚʠʯʩʢʠʡ ʇʫʩʪʦʰʴ ʠ ɼʦʙʨʦʣʫʮʢʦʝ 161* 2663 B 

ɽʣʦʚʩʢʠʡ ïçï ïçï ʂʦʯʘ 164 1981 B 

ʉʝʣʷʚʘ ʄʠʥʩʢʘʷ ʂʨʫʧʩʢʠʡ ɿʘʜʚʦʨʥʦʝ-ʆʩʪʨʦʚʩʢʦʝ 300 427 B 
ïçï ïçï ïçï ʄʠʰʢʠʥ ʆʩʪʨʦʚ 278 77 B 
ïçï ïçï ïçï ʏʠʩʪʳʡ ɹʦʨ 277 173 B 
ïçï ïçï ïçï ɺʝʣʠʢʦʝ 274 116 B 
ïçï ïçï ïçï ɿʘʧʫʪʢʠ 303 356 B 
ïçï ïçï ïçï ʄʘʣʴʮʳ 304 402 B 
ïçï ïçï ïçï ʉʠʥʠʯʝʥʢʦ 305 270 B 

ʆʟʝʨʳ ɻʨʦʜʥʝʥʩʢʘʷ ɻʨʦʜʥʝʥʩʢʠʡ ɹ/ʥ 106N1 124 B 
ïçï ïçï ïçï ɹ/ʥ 106N2 228 B 
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ʆʙʣʘʩʪʴ ʈʘʡʦʥ 
ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʦʭʨʘʥʷʝʤʦʛʦ ʙʦʣʦʪʘ 
ʂʘʜʘʩʪʨʦʚʳʡ 
ʥʦʤʝʨ 

ʇʣʦʱʘʜʴ, 
ʛʘ 

ʂʘʪʝʛʦʨʠʷ 

ʆʟʝʨʳ ɻʨʦʜʥʝʥʩʢʘʷ ɻʨʦʜʥʝʥʩʢʠʡ ʄʦʩʪʢʠ-ʅʠʚʠʱʝ 1 100 194 B 
ïçï ïçï ïçï ɹ/ʥ 52N2 40 B 
ïçï ïçï ʑʫʯʠʥʩʢʠʡ ʏʫʭʥʳ 52 221 B 

ʉʦʨʦʯʘʥʩʢʠʝ  ïçï ʆʩʪʨʦʚʝʮʢʠʡ ɹ/ʥ 27-3 311 B 
ʦʟʝʨʘ ïçï ïçï ɹ/ʥ 37-3 311 B 

ʆʣʴʤʘʥʩʢʠʝ  ɹʨʝʩʪʩʢʘʷ ʉʪʦʣʠʥʩʢʠʡ ɺʠʣʴʷ 444* 4741 B 
ʙʦʣʦʪʘ ïçï ïçï ʇʦʜʜʫʙʠʯʝ 440 48292 A 

ïçï ïçï ïçï ʆʩʪʨʦʚʘ 441 796 A 
ïçï ïçï ïçï ɹ/ʥ 440N 343 A 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ       

ʄʦʰʥʦ ɺʠʪʝʙʩʢʘʷ ɺʠʪʝʙʩʢʠʡ ɸʥʪʫʩʠʥʩʢʠʡ ʄʦʭ 1205 1380 B 
ïçï ïçï ïçï ʄʦʰʥʦ 1204 354 B 

ʏʠʩʪʠʢ ïçï ïçï ɾʫʢʦʚʩʢʦʝ 1246 187 ɺ 

ɿʘʧʦʣʴʩʢʠʡ ïçï ïçï ɹ/ʥ 1272N 345 ɺ 

ʃʦʥʥʦ ïçï ʇʦʣʦʮʢʠʡ ʃʦʥʥʠʮʘ 294 437 B 

ʏʝʨʥʝʚʠʯʩʢʠʡ ʄʠʥʩʢʘʷ ɹʝʨʝʟʠʥʩʢʠʡ ɺʝʣʠʢʦʝ 622 1475 C 
ïçï ïçï ïçï ʏʝʨʥʷʚʩʢʦʝ 620 276 C 
ïçï ïçï ïçï ʉʪʦʣʙʮʳ 624 177 C 
ïçï ïçï ɹʦʨʠʩʦʚʩʢʠʡ ʂʨʠʚʦʡ ʄʦʭ 235 325 C 

ʌʘʣʠʯʩʢʠʡ ʄʦʭ ïçï ʉʪʘʨʦʜʦʨʦʞʩʢʠʡ ʌʘʣʠʯʩʢʠʡ ʄʦʭ 1136 1571 B 

ʆʤʝʣʴʷʥʦʚʩʢʠʡ ïçï ʇʫʭʦʚʠʯʩʢʠʡ ʇʦʨʝʯʩʢʠʡ ʄʦʭ 890 4214 B 

ʂʦʧʳʰ ïçï ïçï ʂʦʧʳʰ 895 1182 B 

ʄʘʪʝʝʚʠʯʩʢʠʡ ïçï ïçï ʄʘʮʝʚʠʯʩʢʦʝ 897 1754 B 

ɼʦʢʫʜʦʚʩʢʠʡ ɻʨʦʜʥʝʥʩʢʘʷ ʃʠʜʩʢʠʡ ɼʦʢʫʜʦʚʩʢʦʝ * 189 933 B 

ɼʫʙʘʪʦʚʩʢʦʝ ïçï ʉʤʦʨʛʦʥʩʢʠʡ ɼʫʙʘʪʦʚʢʘ 36 763 B 

ʊʦʧʠʣʦʚʩʢʦʝ ɻʦʤʝʣʴʩʢʘʷ ʃʝʣʴʯʠʮʢʠʡ ʊʦʧʠʣʦʚʩʢʦʝ 1270 4975 B 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ       

ʇʦʜʚʝʣʠʢʠʡ ʤʦʭ ɹʨʝʩʪʩʢʘʷ ɻʘʥʮʝʚʠʯʩʢʠʡ ʇʦʜʚʝʣʠʢʠʡ ʄʦʭ 145* 10658 B 

ʂʦʨʳʪʝʥʩʢʠʡ ʄʦʭ ɺʠʪʝʙʩʢʘʷ ɻʦʨʦʜʦʢʩʢʠʡ ʂʦʨʳʪʝʥʩʢʠʡ ʄʦʭ 663 265 B 
ïçï ïçï ïçï ʏʠʩʪʠʢ 1 600 403 B 

ʉʝʨʚʝʯʴ ïçï ɼʦʢʰʠʮʢʠʡ ʉʝʨʚʝʯʴ 771* 4542 B 

ɹʦʣʦʪʦ ʄʦʭ ïçï ʄʠʦʨʩʢʠʡ ɹʦʣʦʪʦ ʄʦʭ 190 4298 B 

ɿʘʦʟʝʨʴʝ ʄʦʛʠʣʝʚʩʢʘʷ ɹʝʣʳʥʠʯʩʢʠʡ ɿʘʦʟʝʨʴʝ 105 4965 A 

ʆʩʪʨʦʚʘ ɼʫʣʝʙʳ ïçï ïçï ʆʩʪʨʦʚʘ ɼʫʣʝʙʳ 126* 5049 A 
ïçï ïçï ʂʣʠʯʝʚʩʢʠʡ ɻʘʣʦʝ 1149 571 A 
ïçï ïçï ïçï ʇʨʦʨʚʘ 1157 643 A 
ïçï ïçï ïçï ɺʝʨʙʠʣʦʚʦ 1156 421 A 

ɼʝʥʠʩʦʚʠʯʩʢʠʡ ʄʠʥʩʢʘʷ ʂʨʫʧʩʢʠʡ ɿʘʙʦʣʦʪʴʝ 376 230 B 
ïçï ïçï ïçï ʈʦʞʢʠ ʂʘʣʠʥʦʚʢʘ 367 243 B 
ïçï ïçï ïçï ʇʦʜʙʦʣʦʥʳ ʠ ɹʘʙʥʠʢ 377 259 B 
ïçï ïçï ïçï ʆʣʴʭʦʚʦʝ ʋʩʦʣʦʥʴʝ 368 176 B 
ïçï ïçï ïçï ɹ/ʥ 1697* 2056 B 

ɺʦʜʥʦ-ʙʦʣʦʪʥʳʝ       

ɾʘʜʘ (ʉʪʨʝʯʥʦ) ɺʠʪʝʙʩʢʘʷ ʄʠʦʨʩʢʠʡ ʉʪʨʝʯʥʦ 204* 4555 B 

ʄʦʨʦʯʥʦ ɹʨʝʩʪʩʢʘʷ ʉʪʦʣʠʥʩʢʠʡ ʄʦʨʦʯʥʦ 437* 5969 A 

ɿʘʢʘʟʥʠʢʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʃʝʩʥʦʝ ïçï ʐʘʨʢʦʚʱʠʥʩʢʠʡ ʃʝʩʥʦʝ 704* 1919 B 

ɺʦʨʦʥʫʭʘ ïçï ʐʫʤʠʣʠʥʩʢʠʡ ɺʦʨʦʥʫʭʘ 1028* 340 C 

ɻʫʨʙʳ ïçï ɻʣʫʙʦʢʩʢʠʡ ɻʫʨʙʳ 792 395 C 

ʃʘʧʧʳ ïçï ɹʝʰʝʥʢʦʚʠʯʩʢʠʡ ʃʘʧʧʳ 1029 67 C 

ʗʩʝʥʴ ʄʦʛʠʣʝʚʩʢʘʷ ɹʝʣʳʥʠʯʩʢʠʡ ʗʩʝʥʴ 83 666 C 

ɿʘʙʦʣʦʪʴʝ ïçï ïçï ɿʘʙʦʣʦʪʴʝ 86 512 C 

ɽʩʤʦʥʦʚʩʢʠʡ ʄʦʭ ïçï ïçï ɽʩʤʦʥʦʚʩʢʠʡ ʄʦʭ 63* 2299 B 

ɺʝʣʠʢʦʝ ïçï ɹʦʙʨʫʡʩʢʠʡ ɺʝʣʠʢʦʝ 1555 117 C 

ɾʦʣʚʠʥʝʮ 2 ïçï ïçï ɾʦʣʚʠʥʝʮ 2 1583 128 C 

ɺʝʣʠʢʠʡ ʄʦʭ ïçï ïçï ɺʝʣʠʢʠʡ ʄʦʭ 1627 394 C 

ʇʦʡʤʘ ʨʝʢʠ ɹʝʞʠʮʳ ïçï ïçï ʇʦʡʤʘ ʨʝʢʠ ɹʝʞʠʮʳ 1609ʘ 347 C 

ʊʢʘʯʝʚʦ ʄʦʛʠʣʝʚʩʢʘʷ ʂʠʨʦʚʩʢʠʡ ʊʢʘʯʝʚʦ 1284 65 C 

ɺʘʥʴʢʦʚʱʠʥʘ ïçï ʂʣʠʯʝʚʩʢʠʡ ɺʘʥʴʢʦʚʱʠʥʘ 1194 1111 C 

ʃʦʟʦʚʠʮʘ ïçï ïçï ʃʦʟʦʚʠʮʘ 1166 346 C 

ʍʨʠʩʪʳ ïçï ïçï ʍʨʠʩʪʳ 1199 446 C 

ɺʷʟʝʥʴ ïçï ïçï ɺʷʟʝʥʴ 1197 243 C 

ʉʦʩʥʦʚʢʘ ïçï ïçï ʉʦʩʥʦʚʢʘ 1198 126 C 

ʋʥʫʭʘʣʴʩʢʦʝ ïçï ïçï ʋʥʫʭʘʣʴʩʢʦʝ 1170 625 C 

ɾʫʨʘʚʝʣʴ ïçï ʉʣʘʚʛʦʨʦʜʩʢʠʡ ɾʫʨʘʚʝʣʴ 866 458 C 

ɼʫʙʨʦʚʘ ïçï ʆʩʠʧʦʚʠʯʩʢʠʡ ɼʫʙʨʦʚʘ 1127-ʘ 69 C 
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ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʟʘʢʘʟʥʠʢʝ çʉʝʣʷʚʘè (ʂʨʫʧʩʢʠʡ ʣʝʩʭʦʟ) ʠ 

çʄʦʭïʆʟʝʨʩʢʠʡè (ʉʚʝʪʣʦʛʦʨʩʢʠʡ ʣʝʩʭʦʟ). ɺʳʷʚʣʝʥʘ ʮʝʧʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʚʠʩʠʤʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʦʩʥʳ: ʚʦʟʨʘʩʪʘʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ Ÿ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʠ ʭʚʦʠ Ÿ ʥʝ ʧʦʣʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʠ ʚʣʘʛʦʡ ʠʟ-ʟʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʫʭʦʩʪʠ 

ʠ ʙʝʜʥʦʩʪʠ ʩʫʙʩʪʨʘʪʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (ʪʦʨʬʘ) Ÿ ʫʛʥʝʪʝʥʠʝ ʬʦʪʦʩʠʥʪʝʟʘ Ÿ ʦʙʨʘʪʥʘʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʦʩʥʳ ʥʘ ʚʝʨʭʦʚʦʤ ʙʦʣʦʪʝ ʦʪ ʝʝ ʧʨʠʪʦʢʘ ʢʘʢ ʥʘʯʘʣʴʥʦʛʦ 

ʟʚʝʥʘ ʵʪʦʡ ʮʝʧʠ (çʉʝʣʷʚʘè). ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʇʦʣʝʩʴʷ (çʄʦʭïʆʟʝʨʩʢʠʡè).  

 

ɺʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ʦʢʘʟʘʣʠʩʴ ʧʝʨʧʝʢʪʠʚʥʳʤʠ 

ʜʣʷ ʜʝʥʜʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ɹʝʣʘʨʫʩʠ [1]. ɺ ʵʪʦʤ 

ʧʣʘʥʝ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʠʪʴ ʦʟʝʨʥʦ-

ʙʦʣʦʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ï ʩʦʩʝʜʩʪʚʦ ʦʟʝʨ ʠ ʙʦʣʦʪ. 

ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʣʘʥʜ-

ʰʘʬʪʥʦʤ ʟʘʢʘʟʥʠʢʝ çʉʝʣʷʚʘè ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɻʃʍʋ çʂʨʫʧʩʢʠʡ ʣʝʩʭʦʟè. ɺʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ʚ 

ʣʘʥʜʰʘʬʪʥʦʤ ʟʘʢʘʟʥʠʢʝ çʉʝʣʷʚʘè ʷʚʣʷʶʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʭ ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʫʣʴʩʠʨʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʥʘ ʩʘʤʦʤ 

ʥʠʟʢʦʤ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦ ʩʚʷʟʘʥʦ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʧʝʨʚʦʛʦ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ. 

ɻʠʜʨʦʬʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʪʦʨʬʘ ʠ ʤʦʭʦʚʦʛʦ ʧʦ-

ʢʨʦʚʘ ʚʦ ʤʥʦʛʦʤ ʩʛʣʘʞʠʚʘʶʪ ʵʪʠ ʢʦʣʝʙʘʥʠʷ, ʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ʢʘʢ ʠʥʜʠʢʘʪʦʨ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʢʦʥʢʨʝʪʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʙʳʣʦ ʙʳ ʥʝʚʝʨʥʦ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʢʣʠ-

ʤʘʪʘ, ʝʩʪʝʩʪʚʝʥʥʦ, ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴʩʷ ʚ ʚʦʜʦ-

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ. ɹʝʣʘʨʫʩʴ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 

ʭʚʦʡʥʳʭ ʧʦʨʦʜ (ʝʣʠ ʠ ʩʦʩʥʳ) ʢ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʘʚ-

ʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ ʣʝʩʥʳʭ ʧʦʯʚ [1]. 

ʂʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʝʪʝʣʴʥʳʤʠ 

ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʥʘʩʘʞʜʝʥʠʷ ʵʪʠʭ ʧʦʨʦʜ ʚ ʵʢʩʪʨʝʤʘʣʴʥʦ 

ʥʠʟʢʠʭ ʧʦ ʧʣʦʜʦʨʦʜʠʶ ʵʜʘʬʦʪʦʧʘʭ ʥʘ ʢʚʘʨʮʝʚʳʭ 

ʧʝʩʢʘʭ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʇʦʣʝʩʴʝ) ʠ ʚʝʨʭʦʚʳʭ 

ʙʦʣʦʪʘʭ. 

ɺʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʦʪʨʘʞʘ-

ʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʳ ʥʘ ʥʠʭ ï ʩʦʩʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ 

(Pinus sylvestris L.). ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚʳʩʪʫʧʘʝʪ ʛʦʜʠʯʥʦʝ ʢʦʣʴʮʦ. ʇʨʠʚʣʝ-

ʢʘʪʴ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʩʦʩʥʳ, ʫʛʥʝʪʝʥʥʦʡ ʧʝ-

ʨʝʫʚʣʘʞʥʝʥʥʦʩʪʴʶ ʵʜʘʬʦʪʦʧʘ ʩ ʢʠʩʣʳʤ ʠ ʙʝʜʥʳʤ 

ʩʫʙʩʪʨʘʪʦʤ  (ʪʦʨʬʦʤ)  ʮʝʣʝʩʦʦʙʨʘʟʥʦ  ʜʣʷ ʚʳʷʚʣʝ- 

ʥʠʷ ʜʠʥʘʤʠʢʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʢʘʢ ʚ ʝʝ ʝʩʪʝʩʪ-

ʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ, ʪʘʢ ʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʩʫʰʠʪʝʣʴ-

ʥʦʡ ʤʝʣʠʦʨʘʮʠʠ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʧʨʠ ʵʪʦʤ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʚʳʩʦʢʦʚʦʚʦʟʨʘʩʪʥʳʭ 

ʜʝʨʝʚʴʝʚ, ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʷ ʢʦʪʦʨʳʭ ʙʳʣʘ ʙʳ ʙʦ-

ʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʠ ʚʢʣʶʯʘʣʘ ʙʳ ʥʝ ʤʝʥʝʝ 

ʜʚʫʭïʪʨʝʭ ʩʪʦʣʝʪʠʡ. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʦʩʥʳ ʪʘʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ ɹʝʣʘʨʫʩʠ ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ.  

ʀʩʩʣʝʜʦʚʘʥʥʦʝ ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ ʨʘʩʧʦʣʦʞʝʥʦ 

ʚ 1 ʢʤ ʚʦʩʪʦʯʥʝʝ ʩ. ɻʫʟʦʚʠʥʦ ʥʘ ʙʝʨʝʛʫ ʦʟʝʨʘ 

ʉʝʣʷʚʘ, ʚ ʟʘʤʢʥʫʪʦʡ ʢʦʪʣʦʚʠʥʝ ʧʦʧʝʨʝʯʥʠʢʦʤ 

0,5ï0,7 ʢʤ. ɹʣʠʟʦʩʪʴ ʦʟʝʨʘ, ʝʩʪʝʩʪʚʝʥʥʦ ʦʢʘʟʳʚʘʝʪ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʥʳʡ ʨʝʞʠʤ 

ʙʦʣʦʪʥʳʭ ʚʦʜ. 

ʊʠʧ ʣʝʩʘ ï ʩʦʩʥʷʢ ʙʘʛʫʣʴʥʠʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ. 

ʅʘʧʦʯʚʝʥʥʳʡ ʢʫʩʪʨʠʯʢʦʚʦ-ʤʦʭʦʚʦʡ ʧʦʢʨʦʚ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥ ʧʦʩʣʝ ʧʦʞʘʨʘ 1972 ʛ. ʆʙʨʘʟʮʳ ʜʨʝʚʝ-

ʩʠʥʳ (ʢʝʨʥʳ) ʦʪʦʙʨʘʥʳ ʚʦʟʨʘʩʪʥʳʤ ʙʫʨʘʚʦʤ ʥʘ 

ʚʩrʦʪʝ 0,5 ʤ ʚ ʦʢʪʷʙʨʝ 2009 ʛ. ʉʨʝʜʠ ʪʝʩʪʠ-

ʨʦʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ ʦʜʥʦ ʦʢʘʟʘʣʦʩʴ ʚ ʚʦʟʨʘʩʪʝ 250 

ʣʝʪ, 12ï200 ʣʝʪ, 18ï135 ʣʝʪ, 18ï115 ʣʝʪ. ɼʝʥʜʨʦ-

ʭʨʦʥʦʣʦʛʠʷ 250-ʣʝʪʥʝʛʦ ʜʝʨʝʚʘ (ʨʠʩʫʥʦʢ 1), 

ʷʚʣʷʷʩʴ ʫʥʠʢʘʣʴʥʦʡ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʧʦʟ-

ʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʩʪʚʦʣʦʚʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʩʦʩʥʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʣʠʷʥʠʝ ʥʘ ʥʝʛʦ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʟʘ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴ-

ʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ, ʥʘʯʠʥʘʷ ʩ 1750-ʭ ʛʛ. ɼʝ-

ʨʝʚʴʷ ʪʘʢʦʛʦ ʧʨʝʢʣʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʜʨʫʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʦʪʘʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʷʭ ɹʝʣʘʨʫʩʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝ ʙʳʣʠ [1].  

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ (3,4 ʤʤ) ʚ 

ʥʘʯʘʣʝ ʨʦʩʪʘ çʄʘʬʫʩʘʠʣʘè ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʧʦʛʦʜʠʯʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʫʤʝʥʴ-

ʰʘʣʩʷ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ (0,5 ʤʤ) ʚ 1802 

ʛ. ʊʘʢʫʶ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʠʩʧʝʨʩʠʶ ʨʘʜʠʘʣʴʥʦʛʦ 

ʧʨʠʨʦʩʪʘ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ ʧʦ-

ʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʧʦʩʣʝʜʥʝʡ ʯʝʪ-

ʚʝʨʪʠ ʍVIII  ʚ.: ʯʝʨʝʜʦʚʘʥʠʝʤ ʟʘʩʫʰʣʠʚʳʭ ʣʝʪ, 

çʚʝʣʠʢʦʡ ʟʠʤʳè 1780ï1781 ʛʛ., ʩʠʣʴʥʝʡʰʠʭ ʭʦʣʦ-

ʜʦʚ  ʠ  ʦʙʠʣʴʥʳʭ  ʦʩʘʜʢʦʚ  ʧʦʩʣʝ  ʠʟʚʝʨʞʝʥʠʷ ʚʫʣ- 
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ɺʝʨʪʠʢʘʣʴʥʳʤʠ ʰʪʨʠʭʦʚʳʤʠ ʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥʳ 

1884, 1940 ʠ 1976 ʛʛ. 

ʈʠʩʫʥʦʢ 1 ï ʄʥʦʛʦʣʝʪʥʠʡ ʭʦʜ ʠʟʤʝʥʯʠʚʦʩʪʠ  

ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʩʦʩʥʳ  

ʥʘ ʇʨʦʰʠʮʢʦʤ ʚʝʨʭʦʚʦʤ ʙʦʣʦʪʝ 

 

ʢʘʥʘ ʃʘʢʠ ʚ 1783 ʛ. [2]. ɺ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ (1774ï

1777, 1789 ʛʛ.) ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʤʦʣʦʜʦʛʦ ʜʨʝ-

ʚʝʩʥʦʛʦ ʨʘʩʪʝʥʠʷ ʧʨʠʙʣʠʞʘʣʩʷ ʢ ʧʨʠʨʦʩʪʫ ʥʘ ʘʚ-

ʪʦʤʦʨʬʥʳʭ ʧʦʯʚʘʭ. ɺʝʨʦʷʪʥʘʷ ʧʨʠʯʠʥʘ ï ʧʦʞʘʨʳ, 

ʫʣʫʯʰʠʚʰʠʝ ʤʠʥʝʨʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʩʦʩʥʳ. 

ʇʦʩʣʝ ʜʝʧʨʝʩʩʠʠ ʚ 1803ï1804 ʛʛ. ʜʦ ʦʢʦʥʯʘʥʠʷ 

1830-ʭ ʛʛ. ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʨʘʜʠʘʣʴʥʳʡ 

ʧʨʠʨʦʩʪ ʩʦʢʨʘʪʠʣʩʷ ʜʦ 1,3 ʤʤ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥʦ ʚʦʟʨʦʩʰʝʡ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ ʙʦʣʦʪʘ 

ʧʨʠ ʤʝʥʴʰʝʡ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺ ʵʪʦʤ ʚʨʝʤʝʥʥʦʤ ʦʪʨʝʟʢʝ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʫʛʥʝʪʝʥʠʝ ʧʨʠʨʦʩʪʘ (ʜʦ 0,4 

ʤʤ) ʚʝʨʦʷʪʥʦ ʥʘʩʪʫʧʘʣʦ ʧʦʩʣʝ ʢʨʫʧʥʝʡʰʝʛʦ ʟʘ ʠʩ-

ʪʦʨʠʯʝʩʢʦʝ ʚʨʝʤʷ ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʘ ʄʘʡʦʥ ʚ 

1814 ʛ. ʠ ʚʟʨʳʚʘ ʊʘʤʙʦʨʳ ʚ 1815 ʛ. ʈʝʟʢʦʝ ʧʘʜʝʥʠʝ 

ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʧʨʦʠʟʦʰʣʦ ʚ ʥʘʯʘʣʝ 1830-ʭ 

ʛʛ. ʋʛʥʝʪʝʥʠʝ 200-ʣʝʪʥʝʡ ʛʨʫʧʧʳ ʜʝʨʝʚʴʝʚ ʥʘʩʪʫ-

ʧʠʣʦ ʥʝʩʢʦʣʴʢʦ ʧʦʟʜʥʝʝ ï ʚ ʥʘʯʘʣʝ 1840-ʭ ʛʛ., ʧʦʩ-

ʣʝ ʢʦʪʦʨʳʭ ʫʭʫʜʰʝʥʠʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦ-

ʚʠʡ ʜʣʷ ʩʦʩʥʳ ʥʘ ʚʝʨʭʦʚʦʤ ʙʦʣʦʪʝ ʧʨʦʜʦʣʞʘʣʠʩʴ 

ʜʦ ʩʝʨʝʜʠʥʳ 1880-ʭ ʛʛ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʵʪʦ 

ʫʭʫʜʰʝʥʠʝ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʭʦ-

ʣʦʜʘʥʠʝ 1857ï1891 ʛʛ. ʥʘ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʝ ʚ ʭʦ-

ʣʦʜʥʳʡ ʧʝʨʠʦʜ 1573ï1891 ʛʛ. [2]. ʇʦʟʜʥʝʝ, ʚ 20-ʤ 

ʩʪʦʣʝʪʠʠ ʠ ʥʘʯʘʣʝ 21-ʛʦ ʩʪʦʣʝʪʠʷ ʨʘʜʠʘʣʴʥʳʡ 

ʧʨʠʨʦʩʪ ʩʦʩʥʳ, ʦʩʦʙʝʥʥʦ ʚʦʚʦʟʨʘʩʪʝ 135 ʠ 115 ʣʝʪ 

ʙʳʣ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʠʟʤʝʥʝʥʠʷʤ ʫʚʣʘʞʥʝʥʥʦʩʪʠ 

ʙʦʣʦʪʘ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ [1].  

ʇʨʠʨʦʜʥʦʝ ʩʚʦʝʦʙʨʘʟʠʝ ʚʝʨʭʦʚʦʛʦ ʙʦʣʦʪʘ 

ʜʦʣʞʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʝʛʦ ʨʝʘʢʮʠʠ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʦʢʘʟʳ-

ʚʘʶʱʝʡ ʬʠʟʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʦʪʦʩʠʥ-

ʪʝʟʠʨʫʶʱʠʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʩʚʷʟʠ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʦʩʥʳ ʩ ʥʝʡ ʧʨʠʚ-

ʣʝʯʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʠ ʄʠʥʩʢ, 

ʥʘʯʘʪʳʝ ʚ 1955 ʛ. (ʨʠʩʫʥʦʢ 2). ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʷ-

ʤʘʷ ʨʘʜʠʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ, ʩʢʦ-

ʨʦʩʪʴ ʧʨʦʪʝʢʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʨʝʛʫʣʠʨʫʝʪ ʦʙʤʝʥ ʚʦʟʜʫʭʘ ʚ ʥʘʩʘʞʜʝʥʠʷʭ, ʥʦ ʧʨʠ 

ʚʳʩʦʢʦʤ ʟʥʘʯʝʥʠʠ ʧʨʠ ʙʝʟʦʙʣʘʯʥʦʤ ʥʝʙʝ ʤʦʞʝʪ 

ʧʨʝʢʨʘʪʠʪʴ ʬʦʪʦʩʠʥʪʝʟ. ʆʜʥʦʡ ʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʣʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʜʘʚʣʝʥʠʶ ʬʦʪʦʩʠʥʪʝʟʘ ʷʚ-

ʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʦʭʣʘʞʜʝʥʠʷ ʣʠʩʪʘ 

(ʭʚʦʠ) ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʵʚʘʧʦʪʨʘʩʧʠʨʘʮʠʠ [3]. 

ɺʦʟʨʦʩʰʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʜʝ ʩʣʘʙʦʨʘʟʚʠʪʘʷ 

ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤ ʩʦʩʥʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʫʜʦʚ-

ʣʝʪʚʦʨʠʪʴ ʚ ʫʩʣʦʚʠʷʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʫʭʦʩʪʠ 

(ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʦʣʦʪʥʳʭ ʚʦʜ ʠ ʛʠʛʨʦ-

ʬʠʣʴʥʦʩʪʴ ʩʫʩʪʨʘʪʘ ʠ ʤʦʭʦʚʦʛʦ ʧʦʢʨʦʚʘ) ʠ ʚʳ-

ʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʫʛʥʝʪʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʘ-

ʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʪʘʙʦʣʠʟ-

ʤʘ ʩʦʩʥʳ ʥʘ ʚʝʨʭʦʚʦʤ ʙʦʣʦʪʝ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ 

ʨʘʜʠʘʮʠʝʡ ʩʣʫʞʘʪ ʝʛʦ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʩ ʵʪʠʤ ʛʝʣʠʦʨʘʜʠʘʮʠʦʥʥʳʤ ʬʘʢʪʦʨʦʤ [1]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʮʝʧʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘ-

ʚʠʩʠʤʳʭ ʧʨʦʮʝʩʩʦʚ: ʚʦʟʨʘʩʪʘʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ Ÿ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʠ ʭʚʦʠ Ÿ ʥʝ ʧʦʣʥʘʷ ʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʴ ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʠ ʚʣʘʛʦʡ ʠʟ-ʟʘ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʩʫʭʦʩʪʠ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠʟ-

ʟʘ ʙʝʜʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ (ʪʦʨʬʘ) Ÿ ʫʛʥʝʪʝʥʠʝ ʬʦʪʦ-

ʩʠʥʪʝʟʘ Ÿ ʦʙʨʘʪʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʩʦʩʥʳ ʥʘ ʚʝʨʭʦʚʦʤ ʙʦʣʦʪʝ 

ʦʪ ʝʝ ʧʨʠʪʦʢʘ ʢʘʢ ʥʘʯʘʣʴʥʦʛʦ ʟʚʝʥʘ ʵʪʦʡ ʮʝʧʠ. 
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ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʧʨʷʤʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʟʘ ʤʝʩʷʮʳ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ (ʤʘʡïʩʝʥʪʷʙʨʴ) ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʠ ʄʠʥʩʢ 
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ʀʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʤʝʥʝʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ʟʘ ʜʣʠʪʝʣʴ-

ʥʳʡ ʧʝʨʠʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʪʳʩʷʯʝʣʝʪʠʷ, ʧʦʜ ʚʣʠ-

ʷʥʠʝʤ ʥʝʧʦʩʪʦʷʥʩʪʚʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʧʨʠʚʣʝʢʘʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ 

ʨʘʟʨʝʟʳ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʧʦʣʝʟʥʦ 

ʧʨʠʚʣʝʢʘʪʴ ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ʚ ʤʘʣʦʨʘʟʤʝʨʥʳʭ ʟʘ-

ʤʢʥʫʪʳʭ ʙʣʶʜʮʝʦʙʨʘʟʥʳʭ ʢʦʪʣʦʚʠʥʘʭ ʜʣʷ ʣʝʪʦ-

ʧʠʩʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʠʥʪʝʨʝʩ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʚʝʨʦʷʪʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝ-

ʥʠʡ ʢʣʠʤʘʪʘ. ʀʭ ʥʝʙʦʣʴʰʘ ̫ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʘʷ ʚʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʠʩʢʣʶʯʘʶʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʡ ʨʝʛʫʣʷʮʠʠ ʫʨʦʚʝʥʥʦʛʦ ʨʝ-

ʞʠʤʘ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʦʙʲʝʢʪʘ ʧʦʩʣʫʞʠʣʦ ʚʝʨʭʦʚʦʝ 

ʙʦʣʦʪʦ ʚ ʫʨʦʯʠʱʝ çʄʦʭïʆʟʝʨʩʢʠʡè ʚ ʉʚʝʪʣʦʛʦʨ-

ʩʢʦʤ ʣʝʩʭʦʟʝ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʥʦ ʟʘʥʷʪʦ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤ ʥʘʩʘʞʜʝʥʠʝʤ 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. ʊʠʧ ʣʝʩʘ ï ʩʦʩʥʷʢ ʙʘʛʫʣʴ-

ʥʠʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ.  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʚʝʨʭʦ-

ʚʦʛʦ ʙʦʣʦʪʘ ʚ ʙʣʶʜʮʝʦʙʨʘʟʥʦʤ ʧʦʥʠʞʝʥʠʠ ʦʪ ʜʨʫ-

ʛʠʭ ʧʦʜʦʙʥʳʭ ʙʦʣʦʪ ʩʣʫʞʠʪ ʦʟ. ʉʠʥʝʝ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʦʝ ʥʘ ʝʛʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ. ʆʟʝʨʦ, 

ʧʦʧʝʨʝʯʥʠʢʦʤ 200ï300 ʤ, ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ, ʠʤʝʝʪ 

ʩʧʣʘʚʠʥʫ ʰʠʨʠʥʦʡ 5-10 ʤ. ɿʦʥʜʠʨʦʚʘʥʠʝ ʪʦʨʬʷ-

ʥʦʡ ʟʘʣʝʞʠ ʯʝʨʝʟ 10ï20 ʤ ʦʪ ʩʧʣʘʚʠʥʳ ʚʳʷʚʠʣʦ 

ʢʨʫʪʦʝ ʟʘʛʣʫʙʣʝʥʠʝ ʦʟʝʨʥʦʡ ʚʦʨʦʥʢʦʦʙʨʘʟʥʦʡ 

ʢʦʪʣʦʚʠʥʳ. ʅʘʣʠʯʠʝ ʙʦʣʦʪʘ, ʩʥʝʛʦʚʦʝ ʚʝʩʝʥʥʝʝ 

ʧʠʪʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʥʠʟʢʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʚʦʜʳ 

(17,8 ʤʛ/ʣ). ʆʙʨʘʟʮʳ ʪʦʨʬʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ 

ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʪʙʠʨʘʣʠ ʥʘ ʛʨʘʥʠʮʝ ʩʧʣʘ-

ʚʠʥʳ ʠ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦ 

ʩʧʣʘʚʠʥʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʪʦʨʬʘ ʚʳʧʦʣʥʝʥʦ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘ-

ʥʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʘʨʫʩʠ. 

ɺ ʩʪʨʦʝʥʠʠ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ, ʦʪʨʘʞʘʶʱʝʡ ʠʟ-

ʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ, ʚʳʜʝ-

ʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ (2,5ï

3,0 ʤ) Ÿ ʚʝʨʭʦʚʦʝ (2,5ï1,8 ʤ) Ÿ ʥʠʟʠʥʥʦʝ (1,8ï

1,5 ʤ) Ÿ ʧʝʨʝʭʦʜʥʦʝ (1,5ï0,9 ʤ) Ÿ ʚʝʨʭʦʚʦʝ (0,1ï

0,9 ʤ). ɺʠʜʳ ʠ ʛʨʫʧʧʳ ʚʠʜʦʚ ʪʨʘʚʷʥʠʩʪʳʭ ʠ ʜʨʝ-

ʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʫʢʘʟʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʜʘʶʪ ʧʦʣ-

ʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʤʝʥʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʥʘ 

ʩʘʤʦʤ ʚʦʨʦʥʢʦʦʙʨʘʟʥʦʤ ʧʦʥʠʞʝʥʠʠ, ʪʘʢ ʠ ʥʘ ʧʨʠ-

ʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ.  

ɺʳʟʳʚʘʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʦʷʚʣʝʥʠʝ ʥʠʟʠʥ-

ʥʦʛʦ ʪʨʦʩʪʥʠʢʦʚʦ-ʦʩʦʢʦʚʦʛʦ ʙʦʣʦʪʘ, ʦʩʪʘʚʠʚʰʝʛʦ 

ʥʘ ʛʣʫʙʠʥʝ 1,5ï1,8 ʤ ʩʣʦʡ ʪʦʨʬʘ ʩ ʢʦʨʦʡ ʦʣʴʭʠ ʠ 

ʚʢʣʶʯʝʥʠʝʤ ʭʠʪʠʥʘ (ʬʨʘʛʤʝʥʪʳ ʩʪʨʝʢʦʟ, ʧʦʜʝʥʦʢ 

ʠ ʜʨ.) ʚʥʫʪʨʠ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʚʝʨʭʦʚʦʛʦ ʪʠʧʘ. 

ʂʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʪʘʢʘʷ ʩʤʝʥʘ ʪʦʨʬʦʛʝʥʝʟʘ 

ʤʦʛʣʘ ʧʨʦʠʟʦʡʪʠ ʪʦʣʴʢʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʛʠʜʨʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʠʪʘʶ-

ʱʠʭ ʚʦʜ. ɼʣʷ ʟʘʤʢʥʫʪʦʡ ʤʘʣʦʨʘʟʤʝʨʥʦʡ ʢʦʪʣʦ-

ʚʠʥʳ ʵʪʦ ʩʦʙʳʪʠʝ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʤʦʛʣʦ ʙʳʪʴ 

ʪʦʣʴʢʦ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʟʘʪʦʧʣʝʥʠʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʩʦ ʩʤʝʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʝʪ ʩʣʫʞʠʪ ʧʦʜʪʚʝʨʞʜʝ-

ʥʠʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘ ʇʦʣʝʩʴʝ ɻʝʨʦʜʦʪʦʚʘ ʤʦʨʷ.  
 

ʊʘʙʣʠʮʘ ï ʉʪʨʦʝʥʠʝ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʥʘ ʚʝʨʭʦʚʦʤ ʙʦʣʦʪʝ ʚ ʫʨʦʯʠʱʝ çʄʦʭ-ʆʟʝʨʩʢʠʡè 
ɻʣʫʙʠʥʘ, 
ʤ 

ʊʦʨʬ 
ʉʪʝʧʝʥʴ ʨʘʟ-
ʣʦʞʝʥʠʷ, % 

ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ɺʠʜʳ ʠ ʛʨʫʧʧʳ ʚʠʜʦʚ (ʚ ʩʢʦʙʢʘʭ - ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ) 

0,1-0,5 ɸʥʛʫʩʪʠʬʦʣʠʫʤ-ʪʦʨʬ 5 -10 Sphagnum angustifolium (90), Sphagnum magellanicum (5), ʧʫʰʠʮʘ (5) 

0,5-0,9 ɸʥʛʫʩʪʠʬʦʣʠʫʤ-ʪʦʨʬ 10 Sphagnum angustifolium (75), Sphagnum magellanicum (25), ʧʫʰʠʮʘ (ʝʜ.) 

0,9-1,0 
ʇʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ  
(ʟʘʟʦʣʝʥ) 

40 - 45 ʇʫʰʠʮʘ (80), ʩʬʘʛʥʦʚʳʝ ʤʭʠ (15), ʢʦʨʘ ʩʦʩʥʳ (5), ʭʠʪʠʥ (ʝʜ.) 

1,0-1,5 ʇʫʰʠʮʝʚʳʡ 40 
ʇʫʰʠʮʘ (80), ʩʬʘʛʥʦʚʳʝ ʤʭʠ (20), ʢʦʨʘ ʩʦʩʥʳ (ʝʜ.), ʦʩʦʢʠ (ʝʜ.), ʪʨʦʩʪ-
ʥʠʢ (ʝʜ.) 

1,5- 1,6 ʊʨʦʩʪʥʠʢʦʚʦ-ʦʩʦʢʦʚʳʡ 35 
ʊʨʦʩʪʥʠʢ (65), ʦʩʦʢʠ (35), ʚʘʭʪʘ (ʝʜ.), ʢʦʨʘ ʩʦʩʥʳ (ʝʜ.), ʢʦʨʘ ʦʣʴʭʠ (ʝʜ.), 
ʩʬʘʛʥʦʚʳʝ ʤʭʠ (ʝʜ.), ʭʠʪʠʥ (ʝʜ.) 

1,6-1,8 
ʊʨʦʩʪʥʠʢʦʚʦ-ʦʩʦʢʦʚʳʡ  
(ʟʘʟʦʣʝʥ) 

40 ʊʨʦʩʪʥʠʢ (55), ʦʩʦʢʠ (40), ʩʬʘʛʥʦʚʳʝ ʤʭʠ (5), ʭʚʦʱ (ʝʜ.), ʭʠʪʠʥ (ʝʜ.) 

1,8-2,0 ɸʥʛʫʩʪʠʬʦʣʠʫʤ-ʪʦʨʬ 15 
Sphagnum angustifolium (50), Sphagnum magellanicum (40), ʟʝʣʝʥʳʝ ʤʭʠ 
(5), ʰʝʡʭʮʝʨʠʷ (5) 

2,0-2,5 ʐʝʡʭʮʝʨʠʝʚʦ-ʩʬʘʛʥʦʚʳʡ 25 
Sphagnum angustifolium (40), Sphagnum magellanicum (5), ʟʝʣʝʥʳʝ ʤʭʠ 
(5), ʰʝʡʭʮʝʨʠʷ (45), ʢʦʨʘ ʝʣʠ ʠ ʩʦʩʥʳ (ʝʜ.), ʥʘʷʜʳ (ʝʜ.), ʤʰʘʥʢʠ (ʝʜ.) 

2,5-3,0 
ʐʝʡʭʮʝʨʠʝʚʦ-ʩʬʘʛʥʦʚʳʡ  
ʧʝʨʝʭʦʜʥʳʡ 

30 
Sphagnum angustifolium (15), Sphagnum magellanicum (10), ʰʝʡʭʮʝʨʠʷ 
(40), ʦʩʦʢʠ (30), ʭʠʪʠʥ (5), ʛʠʧʥʦʚʳʝ ʤʭʠ (ʝʜ.), ʢʦʨʘ ʩʦʩʥʳ (ʝʜ.) 
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ʅʆɺʆɽ ʄɽʉʊʆʅɸʍʆɾɼɽʅʀɽ ʈɽɼʂʆɻʆ ɺʀɼɸ ʈɸʉʊɽʅʀʁ  

OPHRYS INSECTIFERA L . (ORCHIDACEAE JUSS.) ɺ ɺʀʊɽɹʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɸ.ɺ. ʂʨʫʯʦʥʦʢ, ʆ.ʅ. ʂʦʟʣʦʚʘ, ʄ.ɸ. ɹʝʜʫʣʝʥʢʦ 
 

ɻʅʋ çʎʝʥʪʨʘʣʴʥʳʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʅɸʅ ɹʝʣʘʨʫʩʠè, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ,  

kruchonak@gmail.com, kozlova_o@yahoo.com 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʥʦʚʦʤ ʜʣʷ ɹʝʣʘʨʫʩʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʨʝʜʢʦʛʦ ʦʭʨʘʥʷʝʤʦʛʦ ʚʠʜʘ ʨʘʩʪʝʥʠʡ 

Ophrys insectifera (Orchidaceae Juss.) ʚ ʋʰʘʯʩʢʦʤ ʨʘʡʦʥʝ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʦ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʧʦʧʫʣʷʮʠʠ ʠ ʬʠʪʦʮʝʥʦʟʘ.  

 

ʆʬʨʠʩ ʥʘʩʝʢʦʤʦʥʦʩʥʘʷ (Ophrys insectifera L.) 

ʚʠʜ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʦʪʥʦʩʷ-

ʱʠʡʩʷ ʢ ʩʝʤʝʡʩʪʚʫ Orchidaceae Juss. ɸʨʝʘʣ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʧʦʯʪʠ ʚʩʶ ɽʚʨʦʧʫ, ʠʩ-

ʢʣʶʯʘʷ ʢʨʘʡʥʠʡ ʶʛ ʠ ʩʝʚʝʨ. O. insectifera ̫ ʚʣʷʝʪʩʷ 

ʩʘʤʳʤ çʩʝʚʝʨʥʳʤè ʠʟ ʚʠʜʦʚ ʨʦʜʘ Ophrys [4]. ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʩʦʢʨʘʱʘʝʪʩʷ ʠʟ-ʟʘ ʨʷʜʘ ʬʘʢʪʦ-

ʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝ-

ʣʦʚʝʢʘ. O. insectifera ʚʢʣʶʯʝʥʘ ʚ ʧʦʩʣʝʜʥʝʝ ʠʟʜʘ-

ʥʠʝ ʂʨʘʩʥʦʡ ʂʥʠʛʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ (I ʢʘʪʝ-

ʛʦʨʠʷ ʦʭʨʘʥʳ) [3]. ʊʘʢ ʞʝ ʦʭʨʘʥʷʝʪʩʷ ʚ ʈʦʩʩʠʠ, 

ʋʢʨʘʠʥʝ, ʕʩʪʦʥʠʠ, ʃʠʪʚʝ ʠ ʃʘʪʚʠʠ, ʚʢʣʶʯʝʥʘ ʚ 

ʇʨʠʣʦʞʝʥʠʝ II ʢ ʂʦʥʚʝʥʮʠʠ ʉʀʊɽʉ.  

O. insectifera ï ʪʨʘʚʷʥʠʩʪʳʡ ʤʥʦʛʦʣʝʪʥʠʢ ʩ ʧʦ-

ʯʪʠ ʰʘʨʦʚʠʜʥʳʤ ʢʣʫʙʥʝʤ ʠ ʩʪʝʙʣʝʤ ʚʳʩʦʪʦʡ 20ï

30 ʩʤ ʩ ʧʨʦʜʦʣʛʦʚʘʪʦ-ʣʘʥʮʝʪʥʳʤʠ ʣʠʩʪʴʷʤʠ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʤʠ ʚʥʠʟʫ. ɺʝʨʭʥʠʡ ʣʠʩʪ ï ʚʣʘʛʘʣʠʱ-

ʥʳʡ, ʩʪʝʙʣʝʦʙʲʝʤʣʶʱʠʡ. ɺ ʨʘʩʩʪʘʚʣʝʥʥʦʤ ʢʦʣʦ-

ʩʦʚʠʜʥʦʤ ʩʦʮʚʝʪʠʠ ʜʦ 12 ʮʚʝʪʢʦʚ, ʧʨʠʮʚʝʪʥʠʢʠ 

ʣʠʥʝʡʥʦ-ʣʘʥʮʝʪʥʳʝ, ʚʝʨʭʥʠʝ ʢʦʨʦʯʝ ʥʠʞʥʠʭ. 

ɺʥʝʰʥʠʝ ʣʠʩʪʦʯʢʠ ʦʢʦʣʦʮʚʝʪʥʠʢʘ ʩʚʝʪʣʦ-ʟʝʣʝ-

ʥʳʝ, ʚʥʫʪʨʝʥʥʠʝ ï ʙʫʨʳʝ. ʎʚʝʪʢʠ ʥʘʧʦʤʠʥʘʶʪ 

ʥʘʩʝʢʦʤʦʝ, ʛʫʙʘ ʧʦʯʪʠ ʧʣʦʩʢʘʷ, ʙʝʟ ʰʧʦʨʮʘ, ʪʨʝʭ-

ʣʦʧʘʩʪʥʘʷ, ʧʨʦʜʦʣʛʦʚʘʪʦ-ʦʙʨʘʪʥʦ-ʷʡʮʝʚʠʜʥʘʷ, 

ʪʝʤʥʦ-ʢʨʘʩʥʦ-ʙʫʨʘʷ, ʩ ʙʘʨʭʘʪʠʩʪʳʤ ʦʧʫʰʝʥʠʝʤ, 

ʧʦʩʨʝʜʠʥʝ ʥʘʭʦʜʠʪʩʷ ʛʦʣʫʙʦʚʘʪʦʝ ʛʦʣʦʝ ʧʷʪʥʦ. 

[4]. ʈʘʩʪʝʪ ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʣʫʛʘʭ, ʚ ʢʫʩʪʘʨʥʠʢʘʭ, 

ʥʘ ʢʘʨʙʦʥʘʪʥʦʡ ʧʦʯʚʝ, ʨʝʞʝ ʥʘ ʪʦʧʢʠʭ ʙʦʣʦʪʘʭ. 

ɺʩʪʨʝʯʘʝʪʩʷ ʥʘ ʧʦʯʚʘʭ ʩ ʢʠʩʣʦʪʥʦʩʪʴʶ 5,5ï8,5. 

ʅʝʨʝʜʢʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʠʟʚʝʩʪʢʦʚʳʭ ʦʩʳʧʷʭ. ʇʦ 

ʥʘʙʣʶʜʝʥʠʷʤ ɺʘʭʨʘʤʝʝʚʦʡ ʩ ʩʦʘʚʪ. ʧʨʦʠʟʨʘʩʪʘʝʪ 

ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩ ʚʳʭʦʜʦʤ ʢʣʶʯʝʡ, 

ʚʦʜʘ, ʩʦʙʨʘʥʥʘʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʩʧʣʘʚʠʥʫ, ʠʤʝʣʘ 

ʨʅ 8,72 ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʢʘʣʴʮʠʷ 11,4 ʛ\ʣ [2]. 

ɼʣʷ ɹʝʣʘʨʫʩʠ ʜʦ 2009 ʛ. ʵʪʦʪ ʚʠʜ ʙʳʣ ʥʝʠʟʚʝ-

ʩʪʝʥ. ɺ ʭʦʜʝ ʩʦʚʤʝʩʪʥʦʡ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʵʢʩʧʝ-

ʜʠʮʠʠ ɻʨʦʜʥʝʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ ʠʤ. ʗ. ʂʫʧʘʣʳ (ɹʝʣʘʨʫʩʴ) ʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ 

ɹʝʣʦʩʪʦʢʘ ʠ ɺʘʨʰʘʚʳ (ʇʦʣʴʰʘ) ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʥʘ ʟʘʙʦʣʦʯʝʥʥʦʤ ʣʫʛʫ ʪʝʨʨʠʪʦʨʠʠ ɹʝʨʝʟʠʥʩʢʦʛʦ 

ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ (ʢʚ. 313). ɿʜʝʩʴ ʦʙʥʘʨʫ-

ʞʝʥʦ ʜʚʘ ʣʦʢʘʣʠʪʝʪʘ O. insectifera ʚ ʫʩʣʦʚʠʷʭ 

ʚʣʘʞʥʦʡ ʣʫʛʦʚʠʥʳ ʚ ʙʝʨʝʟʥʷʢʝ ʦʩʦʢʦʚʦʤ ʥʘ ʛʨʘ-

ʥʠʮʝ ʩ ʧʝʨʝʭʦʜʥʳʤ ʦʩʦʢʦʚʳʤ ʙʦʣʦʪʦʤ [1, 5].  

ɺ ʠʶʣʝ 2015 ʛ. ʚ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʟʘʙʦʣʦʯʝʥ-

ʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʋʰʘʯʩʢʦʛʦ ʨʘʡʦʥʘ ɺʠʪʝʙʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʘʚʪʦʨʘʤʠ ʙʳʣʘ ʩʜʝʣʘʥʘ ʥʘʭʦʜʢʘ ʝʱʝ ʦʜʥʦʡ 

ʪʦʯʢʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ O. insectifera (ʨʠʩʫʥʦʢ).  
 

 
ʈʠʩʫʥʦʢ ï ɻʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ O. insectifera ʥʘ         

ʟʘʙʦʣʦʯʝʥʥʦʡ ʣʫʛʦʚʠʥʝ ʚ ʋʰʘʯʩʢʦʤ ʨʘʡʦʥʝ                 

ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚʘʨʠʘʥʪʳ ʬʦʨʤʳ ʠ ʦʢʨʘʩʢʠ 

ʛʫʙʳ ʫ O. insectifera ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ 

 

ʇʨʠ ʧʝʨʚʠʯʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʦʧʫʣʷʮʠʠ ʚ ʩʝ-

ʨʝʜʠʥʝ ʠʶʥʷ 2015 ʛ. ʦʪʤʝʯʝʥʦ ʦʢʦʣʦ 150 ʛʝʥʝʨʘ-

ʪʠʚʥʳʭ ʦʩʦʙʝʡ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ, ʘ, ʪʘʢʞʝ, ʥʝʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʮʚʝʪʫʱʠʭ ʵʢʟʝʤʧʣʷʨʦʚ. ʈʘʩʪʝ-

ʥʠʷ ʚʩʪʨʝʯʘʣʠʩʴ ʝʜʠʥʠʯʥʦ ʠ ʛʨʫʧʧʘʤʠ ʧʦ 3ï5 

ʦʩʦʙʝʡ. ɸʥʘʣʠʟ 30 ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ ʨʘʩʪʝʥʠʡ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʮʚʝʪʢʦʚ ʚ ʩʦʮʚʝʪʠʠ 

ʙʳʣʦ 4ï6 ʰʪ. ʆʯʝʥʴ ʨʝʜʢʦ ʦʪʤʝʯʘʣʠ ʵʢʟʝʤʧʣʷʨʳ ʩ 

ʯʠʩʣʦʤ ʮʚʝʪʢʦʚ ʚ ʩʦʮʚʝʪʠʠ ʙʦʣʝʝ 10 ʰʪ. ʇʨʠ ʦʙ-

ʩʣʝʜʦʚʘʥʠʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʙʳʣʘ ʦʪʤʝʯʝʥʘ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʧʦ ʬʦʨʤʝ ʠ ʦʢʨʘʩʢʝ ʛʫʙʳ (ʩʤ. ʨʠ-

ʩʫʥʦʢ). ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʫ 
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ʚʩʝʭ ʥʘʙʣʶʜʘʝʤʳʭ ʨʘʩʪʝʥʠʡ ʙʳʣʠ ʧʦʚʨʝʞʜʝʥʳ 

ʣʠʩʪʦʚʳʝ ʧʣʘʩʪʠʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ (ʭʘʨʘʢʪʝʨ ʧʦ-

ʚʨʝʞʜʝʥʠʡ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʤʝʭʘʥʠʯʝʩʢʠʡ, 

ʚʦʟʤʦʞʥʦ ʦʪ ʧʦʝʜʘʥʠʷ ʞʠʚʦʪʥʳʤʠ). ʇʨʠ ʧʦʚʪʦʨ-

ʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʦʧʫʣʷʮʠʠ ʚ ʠʶʣʝ 2015 ʛ. ʙʳʣʘ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʟʘʚʷʟʳʚʘʝʤʦʩʪʴ ʧʣʦʜʦʚ ʫ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʦʩʦʙʝʡ. ʇʨʦʮʝʥʪ ʟʘʚʷʟʘʚʰʠʭʩʷ ʧʣʦʜʦʚ 

ʙʳʣ ʥʝʚʝʣʠʢ ʠ ʩʦʩʪʘʚʠʣ, ʚ ʩʨʝʜʥʝʤ, ʤʝʥʝʝ 20% ʦʪ 

ʯʠʩʣʘ ʮʚʝʪʢʦʚ ʚ ʩʦʮʚʝʪʠʠ. ʏʘʩʪʴ ʨʘʩʪʝʥʠʡ ʙʳʣʘ 

ʧʦʚʨʝʞʜʝʥʘ ʠʣʠ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʩʪʘʜʠʠ ʦʢʦʥʯʘʥʠʷ 

ʚʝʛʝʪʘʮʠʠ.  

ɺ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦʧʫʣʷʮʠʷ ʨʘʩ-

ʧʦʣʦʞʝʥʘ ʚ ʧʦʜʟʦʥʝ ʜʫʙʦʚʦ-ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʦʚ 

ʚ ɿʘʧʘʜʥʦ-ɼʚʠʥʩʢʦʤ ʦʢʨʫʛʝ, ʥʘ ʟʘʙʦʣʦʯʝʥʥʦʡ ʣʫ-

ʛʦʚʠʥʝ ʧʣʦʱʘʜʴʶ 2,5 ʛʘ ʚ ʧʨʠʦʟʝʨʥʦʡ ʥʠʟʠʥʝ, ʧʠ-

ʪʘʶʱʝʡʩʷ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ. ʇʦʯʚʳ ʪʦʨʬʷʥʦ-

ʙʦʣʦʪʥʳʝ, ʤʘʣʦʤʦʱʥʳʝ, ʪʦʨʬ ʭʦʨʦʰʦ ʨʘʟʣʦʞʠʚ-

ʰʠʡʩʷ. ɿʘʜʝʨʥʝʥʠʝ ʧʦʯʚ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 70%. 

ɺʳʩʦʪʘ ʪʨʘʚʦʩʪʦʷ ʦʪ 30 ʜʦ 50 ʩʤ. ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ 

ʥʘ ʣʫʛʦʚʠʥʝ ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʣʦʜʳʤʠ ʨʘʩʪʝʥʠʷʤʠ 

Salix cinerea L, S. rosmarinifolia L., Betula pendula 

Roth, B. pubescens Ehrh, Betula x aurata Borkh, 

Alnus incana (L.) Moench. ɼʨʝʚʦʩʪʦʡ ʨʘʟʨʝʞʝʥ-

ʥʳʡ, ʚʳʩʦʭʰʠʡ, ʚʝʨʦʷʪʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʚʝʩʝʥʥʠʭ 

ʧʦʞʘʨʦʚ. ɺ ʠʶʣʝ, ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ, ʫ 

ʚʩʝʭ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʦʪʤʝʯʝʥʦ ʦʪʨʘʩʪʘʥʠʝ. ʄʦ-

ʭʦʚʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʛʠʧʥʦʚʳʤʠ ʤʭʘʤʠ. 

ɸʩʧʝʢʪ ʥʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʢʦʥʮʝ ʠʶʣʷ 

ʩʦʩʪʘʚʣʷʣʠ Molinia caerulea (L.) Moench ʠ Epi-

pactis palustris (L.) Crantz. ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʪʨʫʢ-

ʪʫʨʘ ʠ ʦʙʠʣʠʝ ʮʝʥʦʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

ʇʦʤʠʤʦ O. insectifera ʚ ʜʘʥʥʦʤ ʬʠʪʦʮʝʥʦʟʝ ʦʪʤʝ-

ʯʝʥʳ ʝʱʝ ʧʷʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤ. Orchidaceae, 

ʩʨʝʜʠ ʥʠʭ 3 ʦʭʨʘʥʷʝʤʳʭ: Gymnadenia conopsea 

(L.) R.Br., Liparis loeselii (L.) Rich ʠ Listera ovata 

(L.) R.Br. 
 

ʊʘʙʣʠʮʘ - ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʬʝʥʦʬʘʟʘ ʠ ʦʙʠʣʠʝ ʪʨʘʚʷʥʠʩʪʦʛʦ ʧʦʢʨʦʚʘ ʬʠʪʦʮʝʥʦʟʘ  

ʩ ʫʯʘʩʪʠʝʤ O. insectifera L . (17 ʠʁ ʣʷ 2015 ʛ.) 

ʅʘʟʚʘʥʠʝ ʆʙʠʣʠʝ ʧʦ ʰʢʘʣʝ ɼʨʫʜʝ ɺʳʩʦʪʘ, ʩʤ ʌʝʥʦʬʘʟʘ 

Angelica sylvestris L. sol 80 ɹʫʪʦʥʠʟʘʮʠʷ 

Briza media L. sp 40 ʎʚʝʪʝʥʠʝ 

Molinia caerulea (L.) Moench cop3  ɺʳʤʝʪʳʚʘʥʠʝ ʢʦʣʦʩʘ 

Carex nigra (L.) Reichard sp 100 ʂʦʥʝʮ ʮʚʝʪʝʥʠʷ 

Carex elata All.  sol 100 ʂʦʥʝʮ ʮʚʝʪʝʥʠʷ 

Carex flava L. sp 40 ʂʦʥʝʮ ʮʚʝʪʝʥʠʷ 

Centaurea jacea L. un 60 ʎʚʝʪʝʥʠʝ 

Cirsium palustre (L.) Coss. ex Scop. sp 100 ɹʫʪʦʥʠʟʘʮʠʷ ï ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 

Comarum palustre L. sp 30 ʇʣʦʜʦʥʦʰʝʥʠʝ 

Dactylorhiza incarnata (L.) So· sp 40 ʇʣʦʜʦʥʦʰʝʥʠʝ 

Epipactis palustris (L.) Crantz ʩop2 70 ʄʘʩʩʦʚʦʝ ʮʚʝʪʝʥʠʝ 

Equisetum palustre L. cop1 30 ɺʝʛʝʪʘʮʠʷ 

Equisetum fluviatile L. sol 50 ɺʝʛʝʪʘʮʠʷ 

Eriophorum latifolium Hoppe sp 50-80 ʇʣʦʜʦʥʦʰʝʥʠʝ 

Filipendula ulmaria (L.) Maxim. cop1 100 ʎʚʝʪʝʥʠʝ 

Galium uliginosum L. sp 20 ʎʚʝʪʝʥʠʝ 

Galium verum L. sp 20-40 ʅʘʯʘʣʦ ʮʚʝʪʝʥʠʷ 

Geranium palustre L. sp 40 ʎʚʝʪʝʥʠʝ 

Geum rivale L. sp 30-40 ʇʣʦʜʦʥʦʰʝʥʠʝ 

Gymnadenia conopsea (L.) R.Br. un 50 ʂʦʥʝʮ ʮʚʝʪʝʥʠʷ, ʟʘʚʷʟʳʚʘʥʠʝ ʧʣʦʜʦʚ 

Juncus capitatus Weigel sol 15 ɿʘʚʷʟʳʚʘʥʠʝ ʧʣʦʜʦʚ 

Lathyrus sativus L. sol 40 ʇʣʦʜʦʥʦʰʝʥʠʝ 

Liparis loeselii (L.) Rich. sol 30-40 ʆʪʮʚʝʪʘʥʠʝ, ʟʘʚʷʟʳʚʘʥʠʝ ʧʣʦʜʦʚ 

Juncus alpino-articulatus Chaix sp 25 ɿʘʚʷʟʳʚʘʥʠʝ ʧʣʦʜʦʚ 

Luzula multiflora (Ehrh.) Lej. sp 35 ʎʚʝʪʝʥʠʝ 

Listera ovata (L.) R.Br. sp 40-50 ʇʣʦʜʦʥʦʰʝʥʠʝ 

Ophrys insectifera L. sp 15-20 ʇʣʦʜʦʥʦʰʝʥʠʝ 

Phragmites australis (Cav.) Trin. ex Steud. sp 100 ɺʳʤʝʪʳʚʘʥʠʝ ʢʦʣʦʩʘ 

Potentilla erecta (L.) Raeusch. sp 20 ʆʢʦʥʯʘʥʠʝ ʮʚʝʪʝʥʠʷ 

Seseli libanotis (L.) W.D.J.Koch sp 80 ɹʫʪʦʥʠʟʘʮʠʷ 

Thelypteris palustris (A. Gray) Schott ʩop3 20 ɺʝʛʝʪʘʮʠʷ 

Viola sp. sp 5 ɺʝʛʝʪʘʮʠʷ 

 

ɺʳʷʚʣʝʥʥʦʝ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʝ O. insectifera 

ʧʝʨʝʜʘʥʦ ʧʦʜ ʦʭʨʘʥʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ. ʊʘʢ ʞʝ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝ-

ʥʠʝ ʚʦʟʨʘʩʪʥʦʡ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫ-

ʣʷʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʩʪʨʦʠʪʴ ʧʦʩʪʦʷʥʥʳʡ ʧʫʥʢʪ 

ʤʦʥʠʪʦʨʠʥʛʦʚʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʙʩʣʝʜʦʚʘʪʴ ʧʨʠ-

ʣʝʛʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʠ.  

ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ʩʦʪʨʫʜʥʠʢʘ ɻʅʇʆ çʅʇʎ 

ʅɸʅ ɹʝʣʘʨʫʩʠ ʧʦ ʙʠʦʨʝʩʫʨʩʘʤè ʄ.ɻ. ɼʤʠʪʨʝʥʦʢ 

ʟʘ ʧʦʤʦʱʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʧʦʠʩʢʘ 

ʨʝʜʢʠʭ ʚʠʜʦʚ ʦʨʭʠʜʥʳʭ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ɻʅʋ çʀʥʩ-

ʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʦʪʘʥʠʢʠ ʠʤ. ɺ.ʌ. 

ʂʫʧʨʝʚʠʯʘ ʅɸʅ ɹʝʣʘʨʫʩʠè: ɸ.ʅ. ʉʢʫʨʘʪʦʚʠʯʘ, 

ɼ.ɺ. ɼʫʙʦʚʠʢʘ, ʀ.ʅ. ɺʝʨʰʠʮʢʫʶ ʟʘ ʧʦʤʦʱʴ ʚ ʦʧʨʝ- 

http://www.plantarium.ru/page/taxonomy/taxon/21033.html
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ʜʝʣʝʥʠʠ ʛʝʨʙʘʨʥʳʭ ʦʙʨʘʟʮʦʚ ʠʟ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʬʠʪʦʮʝʥʦʟʘ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʧʘʩʧʦʨʪʘ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ O. insectifera ʠ 

ʦʭʨʘʥʥʦʛʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ɹʝʨʝʟʠʥʩʢʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ: ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ // ɺ.ʀ. ʇʘʨʬʝʥʦʚ ʠ ʜʨ. ï ʄʠʥʩʢ: ɹʝʣʦ-

ʨʫʩʩʢʠʡ ɼʦʤ ʧʝʯʘʪʠ, 2014. ï 222 ʩ. 

2. ɺʘʭʨʘʤʝʝʚʘ ʄ.ɻ. ʆʨʭʠʜʥʳʝ ʈʦʩʩʠʠ (ʙʠʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ ʠ ʦʭʨʘʥʘ) / ʄ.ɻ. ɺʘʭʨʘʤʝʝʚʘ, ʊ.ʀ. ɺʘʨʣʳʛʠʥʘ, ʀ.ɺ. ʊʘʪʘʨʝʥʢʦ 

// ʄ.: ʂʄʂ, 2014. ï 437 ʩ. 

3. ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ: ʈʝʜʢʠʝ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʳ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ 
// ʛʣ. ʨʝʜʢʦʣ.: ʀ.ʄ. ʂʘʯʘʥʦʚʩʢʠʡ (ʧʨʝʜʩ.), ʄ.ɽ. ʅʠʢʠʬʦʨʦʚ, ɺ.ʀ ʇʘʨʬʝʥʦʚ [ʠ ʜʨ.]. ï 4-ʝ ʠʟʜ. ï ʄʠʥʩʢ, 2015. ï 448ʩ.  

4. ʉʤʦʣʴʷʥʠʥʦʚʘ ʃ.ɸ. ʉʝʤʝʡʩʪʚʦ Orchidaceae Juss. ï ʗʪʨʳʰʥʠʢʦʚʳʝ / ʃ.ɸ. ʉʤʦʣʴʷʥʠʥʦʚʘ // ʌʣʦʨʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʉʉʉʈ / ʧʦʜ. ʨʝʜ. ɸ.ɸ. ʌʝʜʦʨʦʚʘ. ï ʃʥ., ʊ. 2. ï 1976. ï ʉ. 10-59. 

5. ʉʦʟʠʥʦʚ, ʆ.ɺ. Ophrys insectifera L. ï ʥʦʚʳʡ ʚʠʜ ʩʝʤ. Orchidaceae ʜʣʷ ʬʣʦʨʳ ɹʝʣʘʨʫʩʠ / ʆ.ɺ. ʉʦʟʠʥʦʚ // ɹʦʪʘʥʠʢʘ 

(ʠʩʩʣʝʜʦʚʘʥʠʷ) : [ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ] / ʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʦʪʘʥʠʢʠ ʠʤ. ɺ.ʌ. ʂʫʧʨʝʚʠʯʘ. ï ʄʠʥʩʢ, 2010. ï 

ɺʳʧʫʩʢ XXXVIII. ï ʉ. 428-431.  

 

 

 

 

ʈɸʉʊʀʊɽʃʔʅʆʉʊʔ ʀ ʉʊʈɸʊʀɻʈɸʌʀʗ ɿɸʃɽɾʀ ɹʆʃʆʊʅʓʍ ʃɽʉʆɺ 

ɺɸʐʂʀʅʉʂʆɻʆ ʈɸʁʆʅɸ ɺʆʃʆɻʆɼʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʉ.ɸ. ʂʫʪʝʥʢʦʚ1, ʀ.ɹ. ʂʫʯʝʨʦʚ2, ʅ.ɺ. ʉʪʦʡʢʠʥʘ1 
 

1
ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ, ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʦʩʩʠʷ, effort@krc.karelia.ru 

2
ɹʦʪʘʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ.ʃ. ʂʦʤʘʨʦʚʘ ʈɸʅ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

 

ɺ ʧʫʙʣʠʢʘʮʠʠ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʥʜ-

ʰʘʬʪʥʳʭ ʟʘʢʘʟʥʠʢʦʚ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʊʝʨʨʠʪʦʨʠʷ, ʦʙʩʣʝʜʦʚʘʥʥʘʷ ʘʚʪʦʨʘʤʠ, ʨʘʩʧʦ-

ʣʦʞʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʂʝʤʳ ʠ ʦʭʚʘʪʳʚʘʝʪ ʣʘʥʜʰʘʬʪ 

ʥʳʡ ʟʘʢʘʟʥʠʢ çʗʨʙʦʟʝʨʩʢʠʡ ʙʦʨè, ʩʝʚʝʨʦ-ʟʘʧʘʜ-

ʥʫʶ ʯʘʩʪʴ ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʘʢʘʟʥʠʢʘ çʆʟʝʨʦ 

ɼʨʫʞʠʥʥʦʝè, ʘ ʪʘʢʞʝ ʫʯʘʩʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʤʝʞʜʫ ʥʠʤʠ. ɺ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʭʦʜʠʪ 

ʩʪʳʢ ʣʘʥʜʰʘʬʪʦʚ ʧʝʩʯʘʥʦʡ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʡ 

ʛʨʷʜʳ ʥʘ ʟʘʧʘʜʝ ʠ ʢʘʨʙʦʥʘʪʥʦʡ ʭʦʣʤʠʩʪʦʡ ʤʦʨʝʥʳ 

ʥʘ ʚʦʩʪʦʢʝ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦ-

ʚʝʥʴ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʊʝʨ-

ʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʟʦʥʝ ʶʞʥʦʡ ʪʘʡʛʠ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʥʘ ʧʣʘʢʦʨʥʳʭ 

ʵʢʦʪʦʧʘʭ ʝʣʴʥʠʢʦʚ ʢʠʩʣʠʯʥʦʛʦ ʪʠʧʘ. 

ɹʦʣʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʜʝʩʴ ʢʘʢ ʢʨʫʧʥʳʤʠ ʩʠ-

ʩʪʝʤʘʤʠ ʩ ʦʙʣʝʩʝʥʥʳʤʠ ʦʢʨʘʡʢʘʤʠ (ʂʝʤʩʢʦʝ, 

ʅʘʨʩʢʦʝ), ʪʘʢ ʠ ʥʝʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ, ʯʘʩʪʴ ʠʟ 

ʢʦʪʦʨʳʭ ʦʙʣʝʩʝʥʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ. ɺʩʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʳ 7 ʤʘʩʩʠʚʦʚ ʙʦʣʦʪʥʳʭ ʣʝʩʦʚ, ʠʟ ʥʠʭ 

ʯʝʨʝʟ 3 ʧʨʦʚʝʜʝʥʳ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ, 

ʝʱʝ ʥʘ 3-ʭ ʟʘʣʦʞʝʥʳ ʧʦ 2ï3 ʦʪʜʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ. 

ʅʘʨʷʜʫ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʧʨʦʚʦ-

ʜʠʣʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ɼʣʷ ʢʘʨʙʦʥʘʪʥʦʡ ʤʦʨʝʥʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʪʳʢʘ 

ʣʘʥʜʰʘʬʪʦʚ ʚ ʚɻʪʨʦʬʥʳʭ ʫʩʣʦʚʠʷʭ ʭʘʨʘʢʪʝʨʥʘ 

ʩʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʤʝʥʳ ʩʦʦʙʱʝʩʪʚ 

ʦʪ ʦʢʨʘʡʢʠ ʢ ʮʝʥʪʨʫ: ʝʣʴʥʠʢʠ ʪʘʚʦʣʛʦʚʳʝ ʩ ʘʢʦʥʠ-

ʪʦʤ, ʩʦʩʥʷʢʠ ʩ ʝʣʴʶ ʙʦʣʦʪʥʦ-ʪʨʘʚʷʥʳʝ, ʩʦʩʥʷʢʠ 

ʙʦʣʦʪʥʦ (ʩʬʘʛʥʦʚʦ)- ʪʨʘʚʷʥʳʝ. ɼʘʣʝʝ, ʚ ʩʣʫʯʘʝ 

ʫʭʫʜʰʝʥʠʷ ʫʩʣʦʚʠʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʩʣʝ-

ʜʫʶʪ ʩʦʩʥʷʢʠ ʪʨʘʚʷʥʦ-ʩʬʘʛʥʦʚʳʝ, ʚ ʮʝʥʪʨʘʣʴʥʳʭ 

ʯʘʩʪʷʭ ʨʘʟʚʠʚʘʶʪʩʷ ʚʝʨʭʦʚʳʝ ʩʦʩʥʷʢʠ ʢʫʩʪʘʨʥʠʯ-

ʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ ʠ ʦʪʢʨʳʪʳʝ ʫʯʘʩʪʢʠ. ɼʘʥʥʳʡ ʛʨʘ-

ʜʠʝʥʪ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʚʷʟʘʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫ-

ʙʠʥʳ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ, ʘ, ʩʢʦʨʝʝ, ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʧʨʦʪʦʯʥʦʩʪʠ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʤʠʥʝʨʘʣʴʥʦʛʦ ʙʝ-

ʨʝʛʘ. ɺ ʫʩʣʦʚʠʷʭ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʛʦ ʣʘʥʜ-

ʰʘʬʪʘ ʙʦʣʦʪʥʳʝ ʣʝʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, 

ʩʦʩʥʷʢʘʤʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʤʠ. 

ɻʣʫʙʠʥʘ ʪʦʨʬʘ ʧʦʜ ʦʙʣʝʩʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ 

ʙʦʣʦʪ ʥʘ ʨʷʜʝ ʫʯʘʩʪʢʦʚ ʜʦʩʪʠʛʘʝʪ 5ï6 ʤ. ʅʘʠʙʦʣʝʝ 

ʛʣʫʙʦʢʠʝ ʟʘʣʝʞʠ ʧʦʜʩʪʠʣʘʶʪʩʷ ʩʘʧʨʦʧʝʣʝʤ. ʅʠʞ-

ʥʷʷ ʯʘʩʪʴ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʣʦ-

ʞʝʥʘ ʥʠʟʠʥʥʳʤʠ ʪʨʘʚʷʥʳʤʠ ʠ ʪʨʘʚʷʥʦ-ʤʦʭʦʚʳʤʠ 

ʛʨʫʧʧʘʤʠ ʚʠʜʦʚ ʪʦʨʬʘ, ʯʘʩʪʦ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʦʩʪʘʪʢʦʚ ʰʝʡʭʮʝʨʠʠ. ʊʦʨʬʘ ʩ ʚʳʩʦʢʠʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʦʩʪʘʪʢʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʩʣʘʛʘʶʪ 

ʣʠʰʴ ʚʝʨʭʥʠʝ ʩʣʦʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʝʥʝʝ ʧʦʣʦ-

ʚʠʥʳ ʟʘʣʝʞʠ. ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʢʘʢ 

ʜʣʷ ʫʯʘʩʪʢʦʚ, ʩʦʭʨʘʥʷʶʱʠʭ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝ-

ʤʝʥʠ ʥʠʟʠʥʥʫʶ ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʜʣʷ ʚʝʨʭʦ-

ʚʳʭ ʫʯʘʩʪʢʦʚ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʩʣʦʡ ʚʝʨʭʦʚʦʛʦ 

ʪʦʨʬʘ ʩʦʩʪʘʚʣʷʝʪ, ʟʘ ʨʝʜʢʠʤ ʠʩʢʣʶʯʝʥʠʝʤ, ʣʠʰʴ 

50ï80 ʩʤ ʠ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʥʠʟʠʥʥʦʛʦ ʧʨʦʩʣʦʡʢʦʡ 

ʧʝʨʝʭʦʜʥʦʛʦ ʧʫʰʠʮʝʚʦʛʦ ʪʦʨʬʘ. 

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯ-

ʥʦʡ ʯʘʩʪʠ ʙʦʣʦʪʘ ʂʝʤʩʢʦʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ 

ʙʦʣʦʪʥʳʭ ʩʠʩʪʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ  ʥʘ  ʩʪʳʢʝ ʣʘʥʜ- 
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ʰʘʬʪʦʚ ʦʙʣʝʩʝʥʥʘʷ ʦʢʨʘʡʢʘ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʫʶ ʠ ʙʦʣʝʝ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ ʨʘʟ-

ʚʠʪʠʷ ʙʦʣʦʪʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʦʩʥʦʚʥʦʡ ʦʪʢʨʳʪʦʡ ʚʝʨʭʦʚʦʡ ʯʘʩʪʴʶ ʙʦ-

ʣʦʪʘ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʣʝʩʦʚ ʛʨʫʥ-

ʪʦʚʦʛʦ ʧʠʪʘʥʠʷ ʚʳʷʚʣʝʥʳ ʥʦʚʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝ-

ʥʠʷ ʨʷʜʘ ʨʝʜʢʠʭ ʜʣʷ ʦʙʣʘʩʪʠ ʚʠʜʦʚ: Cypripedium 

calceolus L., Carex atherodes Spreng., C. juncella 

(E. Fries) Th. Fries,  C. omskiana  Meinsh.,  Hammar- 

bya paludosa (L.) O. Kuntze, Rubus humulifolius 

C. A. Mey., Utricularia intermedia Hayne, Callier-

gon richardsonii (Mitt.) Kindb., Hylocomiastrum um-

bratum (Hedw.) M.Fleisch., Meesia triquetra (Jol-

ycl.) ¡ngstr., Sphagnum quinquefarium (Lindb. ex 

Braithw.) Warnst. 

ʌʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʫ-

ʱʝʩʪʚʣʷʣʦʩʴ ʯʘʩʪʠʯʥʦ ʠʟ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘ-

ʥʠʷ (ʊʝʤʘ ˉ 0221-2014-0007). 
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ʆʙʩʫʞʜʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʙʦʣʦʪ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. ʅʘ ʦʩʥʦʚʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʦʩʫʰʝʥʠʶ ʙʳʣʦ ʧʦʜʚʝʨʞʝʥʦ ʙʦʣʝʝ ʪʨʝʪʠ ʙʦʣʦʪʥʳʭ ʦʙʲʝʢʪʦʚ, ʟʘʥʠʤʘ-ʁ

ʱʠʭ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʙʦʣʦʪʥʳʭ ʧʣʦʱʘʜʝʡ. ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʢʦʣʦ 70% ʙʦʣʦʪ ʠʩʧʳʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʚ ʚʠʜʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ ʚʳʧʘʩʘ ʩʢʦʪʘ ʠ ʩʝʥʦʢʦʰʝʥʠʷ, ʧʨʠʯʝʤ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʟʣʠʯʠʷ ʧʦ ʇʨʝʜʫʨʘʣʴʶ ʠ ɿʘʫʨʘʣʴʶ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʪʨʘʜʠʮʠʷʤʠ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʭ. 

 

ʊʝʨʨʠʪʦʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʟʥʘʯʠ-

ʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʣʝʩ-

ʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ, ʘ ʪʘʢʞʝ ʚ ʛʦʨʥʦ-ʣʝʩʥʦʡ 

ʟʦʥʝ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʦʨʬʦʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʣʘʙʦ ʟʘʙʦʣʦ-

ʯʝʥʥʳʤ ʨʝʛʠʦʥʘʤ. ʅʘ ʜʦʣʶ ʙʦʣʦʪ ʚ ʨʘʟʥʳʭ ʨʘʡʦ-

ʥʘʭ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 0,1 ʜʦ 6ï11% ʧʣʦʱʘʜʠ, ʩʦʩʪʘʚ-

ʣʷʷ ʚ ʩʨʝʜʥʝʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʤʝʥʝʝ 0,4% [2]. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʦʣʦʪ ʟʜʝʩʴ ʦʯʝʥʴ ʚʳʩʦ-

ʢʦʝ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʙʦʣʦʪʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ 

ʧʠʪʘʥʠʷ ï ʥʠʟʠʥʥʳʝ, ʚʝʨʭʦʚʳʝ ʠ ʧʝʨʝʭʦʜʥʳʝ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʠʟʨʝʜʢʘ, ʚ ʄʝʩʷʛʫʪʦʚʩʢʦʡ ʣʝʩʦʩʪʝʧʠ 

ʠ ʥʘ ʋʬʠʤʩʢʦʤ ʧʣʘʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ ʠ 

ʤʘʣʦ ʠʟʫʯʝʥʥʳʝ ʙʦʣʦʪʘ ʩʦ ʩʤʝʰʘʥʥʳʤ ʧʠʪʘʥʠʝʤ 

[1, 5]. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʧʣʝʢʩʘʤʠ ʦʣʠ-

ʛʦʪʨʦʬʥʳʭ ʙʫʛʨʦʚ ʩʦ ʩʬʘʛʥʫʤʦʤ ʙʫʨʳʤ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʩʨʝʜʠ ʫʯʘʩʪʢʦʚ ʥʠʟʠʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ 

ʙʦʣʦʪ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʭʝʥʫʩʦʚʦ-ʛʠʧʥʦʚʳʭ ʩʦ-

ʦʙʱʝʩʪʚ [4]. ʈʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ 

ɹʘʰʢʦʨʪʦʩʪʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʛʘʪʦʝ ʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ 7 ʢʣʘʩʩʘʤʠ ʠ 20 ʩʦʶʟʘʤʠ ʵʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠ-

ʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʪʨʫʜʥʠʢʠ ʃʘʙʦʨʘʪʦʨʠʠ 

ʛʝʦʙʦʪʘʥʠʢʠ ʠ ʦʭʨʘʥʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʋʬʠʤ-

ʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʈɸʅ ʫʯʘʩʪʚʫʶʪ ʚ ʚʳ-

ʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʆʆʅ 

çʆʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʝʥʠʷ ʪʦʨʬʷʥʳʭ ʙʦʣʦʪ ʠ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʪʦʨʬʷʥʠʢʦʚ ʚ ʈʝʩʧʫʙ-

ʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʢʘʢ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʝʢʪʘ çʆʭʨʘʥʘ ʠ ʫʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʦʨʬʷʥʠʢʦʚ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʵʤʠʩʩʠʠ ʉʆ2 ʠ ʩʦʜʝʡʩʪʚʠʷ ʚ ʘʜʘʧʪʘʮʠʠ 

ʵʢʦʩʠʩʪʝʤ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘè. ʎʝʣʴ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ï ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠ-

ʩʪʝʤ ʙʦʣʦʪ ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ ʈʝʩʧʫʙ-

ʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʦʮʝʥʢʘ ʭʘʨʘʢʪʝʨʘ ʠʭ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʠ ʫʛʨʦʟ ʥʦʨʤʘʣʴʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʶ, ɻʀʉ-ʢʘʨʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘ-

ʮʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʦʭʨʘʥʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʙʦ-

ʣʦʪʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʜʘʥʥʳʭ ʷʚʠʣʘʩʴ ʙʘʟʘ ʜʘʥʥʳʭ ʙʦʣʦʪʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ ɹʘʰʢʦʨʪʦʩʪʘʥʘ, ʚ ʢʦʪʦ-

ʨʦʡ ʦʪʨʘʞʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ 595 ʦʙʲʝʢʪʘʤ. ʅʘ ʦʩ-

ʥʦʚʝ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʪʝʧʝʥʠ ʩʦ-

ʭʨʘʥʥʦʩʪʠ ʙʦʣʦʪ ʠ ʧʦʣʫʯʝʥ ʨʷʜ ʚʘʞʥʳʭ ʚʳʚʦʜʦʚ. 

ɺ ʪʘʙʣʠʮʝ 1 ʜʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʪʝ, ʠʣʠ ʠʥʳʝ ʙʦʣʦʪʥʳʝ ʦʙʲ-

ʝʢʪʳ. ʋʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, 

ʪʘʢ ʠ ʠʭ ʧʣʦʱʘʜʠ. ʀʩʧʦʣʥʠʪʝʣʠ ʧʨʦʝʢʪʘ ʧʦʩʯʠ-

ʪʘʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦ-

ʨʠʠ ʚʦʟʜʝʡʩʪʚʠʷ: 

ʘ) çʆʩʫʰʝʥʦ ʠ ʨʘʟʨʘʙʦʪʘʥʦè. ɺ ʵʪʫ ʢʘʪʝʛʦʨʠʶ 

ʚʦʰʣʠ ʥʘʠʙʦʣʝʝ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦ-

ʨʳʝ ʙʳʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʩʫʰʝʥʳ, ʘ ʟʘ-

ʪʝʤ ʚ ʥʠʭ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʦʨʬ. ʉʪʝʧʝʥʴ ʠʟʤʝʥʝ-

ʥʠʷ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ ʙʦʣʝʝ 50%. 

ʙ) çʆʩʫʰʝʥʦè. ʂʘʪʝʛʦʨʠʷ ʚʚʝʜʝʥʘ ʪ.ʢ. ʥʝ ʚʩʝ 

ʙʦʣʦʪʘ ʧʦʩʣʝ ʦʩʫʰʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ. 
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ʚ) çʈʘʟʨʘʙʦʪʘʥʦè. ʅʝ ʚʩʝ ʙʦʣʦʪʘ ʦʩʫʰʘʣʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ. ɺ ʥʝʢʦʪʦʨʳʭ, ʩʣʘʙʦ ʦʙʚʦʜʥʝʥʥʳʭ ʙʦ-

ʣʦʪʘʭ, ʪʦʨʬ ʜʦʙʳʚʘʣʠ ʙʝʟ ʦʩʫʰʝʥʠʷ. 

ʛ) çʏʘʩʪʠʯʥʦ ʦʩʫʰʝʥʦ ʠ (ʠʣʠ) ʨʘʟʨʘʙʦʪʘʥʦè. 

ʕʪʘ ʢʘʪʝʛʦʨʠʷ ʙʳʣʘ ʚʚʝʜʝʥʘ ʜʣʷ ʙʦʣʦʪ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʩʫʰʝʥʳ ʠ (ʠʣʠ) ʨʘʟʨʘʙʦʪʘʥʳ 

(ʜʦ 50%). 

ʜ) çʏʘʩʪʠʯʥʦ ʟʘʧʦʣʥʝʥʥʳʝ ʚʦʜʦʡè. ɺ ʵʪʫ ʢʘʪʝ-

ʛʦʨʠʶ ʧʦʧʘʣʠ ʙʦʣʦʪʘ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ ʧʦʜ ʚʦ-

ʜʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʫʜʦʚ ʠ ʚʦʜʦʭʨʘ-

ʥʠʣʠʱ. 

ʝ) çʀʪʦʛʦ ʥʘʨʫʰʝʥʥʳʝè. ɻʨʘʬʘ ʦʙʲʝʜʠʥʷʝʪ ʙʦ-

ʣʦʪʥʳʝ ʦʙʲʝʢʪʳ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʢʘʪʝʛʦʨʠʡ. 

ʞ) ɿʘʚʝʨʰʘʶʪ ʪʘʙʣʠʮʫ ʙʦʣʦʪʥʳʝ ʦʙʲʝʢʪʳ, ʢʦ-

ʪʦʨʳʝ ʥʝ ʠʩʧʳʪʘʣʠ ʩʝʨʴʝʟʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʚʠʜʝ ʦʩʫʰʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ, ʟʘʧʨʫ-

ʞʠʚʘʥʠʷ ʠ ʪ.ʜ. 

ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʦʪʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʝ ʠʩʧʳʪʘʚ-

ʰʠʭ ʩʝʨʴʝʟʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʩʤ. 

ʪʘʙʣʠʮʫ 1) ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ (ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ), 

ʯʝʤ ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʙʲʝʢʪʦʚ. ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʭʘʨʘʢʪʝʨʥʘ ʢʘʢ ʜʣʷ ɹʘʰʢʠʨʩʢʦʛʦ ʇʨʝʜʫʨʘʣʴʷ, ʪʘʢ 

ʠ ʜʣʷ ɹʘʰʢʠʨʩʢʦʛʦ ɿʘʫʨʘʣʴʷ. ʆʜʥʘʢʦ, ʝʩʣʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʧʣʦʱʘʜʠ, ʪʦ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ï ʠ ʚ ʇʨʝʜʫʨʘʣʴʝ, ʠ ʚ ɿʘʫʨʘʣʴʝ 

ʧʣʦʱʘʜʠ ʥʘʨʫʰʝʥʥʳʭ ʙʦʣʦʪ ʧʨʝʚʳʰʘʶʪ ʧʣʦʱʘʜʠ 

ʥʝʥʘʨʫʰʝʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝ-

ʚʠʜʥʳʤ, ʯʪʦ ʦʩʫʰʝʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʙʦʣʦʪʥʳʝ ʤʘʩʩʠʚʳ. ɺ ʇʨʝʜʫʨʘ-

ʣʴʝ ʧʨʦʮʝʥʪ ʥʘʠʙʦʣʝʝ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʙʦʣʦʪ 

(ʧʝʨʚʳʝ ʪʨʠ ʢʘʪʝʛʦʨʠʠ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʣʷʝʪ 41,4%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ɿʘʫʨʘ-

ʣʴʝ ʦʥ ʥʠʞʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 27,1%. ʆʜʥʘʢʦ, ʧʣʦʱʘʜʠ 

ʯʘʩʪʠʯʥʦ ʦʩʫʰʝʥʥʳʭ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʙʦʣʦʪ ʚ ɿʘ-

ʫʨʘʣʴʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʇʨʝʜʫʨʘʣʴʝ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʫʯʘʝʤʳʭ ʙʦʣʦʪ, ʧʨʠʯʝʤ 

ʢʘʢ ʥʘʨʫʰʝʥʥʳʭ, ʪʘʢ ʠ ʥʝʥʘʨʫʰʝʥʥʳʭ. ɺ 90-ʝ 

ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʦʩʫʰʝʥʠʝ ʠ ʪʦʨʬʦʟʘʛʦ-

ʪʦʚʢʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ ʧʦʣʥʦʩʪʴʶ ʧʨʝ- 

ʢʨʘʪʠʣʠʩʴ. ɽʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ ʟʘʛʦʪʦʚʢʠ ʪʦʨʬʘ 

ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʜʣʷ ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʥʝ ʧʨʠʥʦʩʠʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʱʝʨʙʘ. 

ʆʜʥʘʢʦ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʜʝʛʨʘʜʘ-

ʮʠʠ ʙʦʣʦʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʳ-

ʧʘʩ ʩʢʦʪʘ. ɺ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʘʭ ʙʦʣʦʪʘ 

ʟʘʯʘʩʪʫʶ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʤʝʩʪʘʤʠ ʜʣʷ 

ʩʝʥʦʢʦʰʝʥʠʷ ʠ ʚʳʧʘʩʘ ʩʢʦʪʘ. ʇʦʣʝʚʦʝ ʦʙʩʣʝʜʦʚʘ-

ʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʦʣʦʪʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʢʘʪʝʛʦʨʠʠ: 

ʘ) ʉʠʣʴʥʦ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʦʜʚʝʨ-

ʞʝʥʥʳʝ ʚʳʧʘʩʫ ʠʣʠ ʩʝʥʦʢʦʰʝʥʠʶ (ʵʪʦ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʙʦʣʴʰʠʝ ʦʩʫʰʝʥʥʳʝ ʙʦʣʦʪʘ); 

ʙ) ɹʦʣʦʪʘ, ʛʜʝ ʚʳʧʘʩ ʠʣʠ ʩʝʥʦʢʦʰʝʥʠʝ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʟʦʥʝ ʵʢʦʪʦʥʘ, ʧʦ ʦʢʨʘʠʥʝ, 

ʧʨʠ ʵʪʦʤ ʩʪʨʘʜʘʝʪ 5ï10% ʚʩʝʛʦ ʙʦʣʦʪʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ (ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʘʩʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʙ-

ʚʦʜʥʝʥʥʳʭ ʙʦʣʦʪ). 

ɹr ʣʠ ʚʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ (ʩʤ. ʪʘʙ-

ʣʠʮʫ 2): çʇʘʩʪʙʠʱʝè, çʉʝʥʦʢʦʩè ï ʜʣʷ ʙʦʣʦʪ ʧʝʨ-

ʚʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ çʏʘʩʪʠʯʥʳʡ ʚʳʧʘʩè ʠ çʏʘʩʪʠʯ-

ʥʦʝ ʩʝʥʦʢʦʰʝʥʠʝè ï ʜʣʷ ʙʦʣʦʪ ʚʪʦʨʦʛʦ ʪʠʧʘ. ɺ ʢʘ 

ʪʝʛʦʨʠʶ çʇʨʦʯʝʝè ʧʦʧʘʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʯʘʩʪʠʯʥʦ ʨʘʩʧʘʭʘʥʳ 

ʠʣʠ ʦʩʪʘʣʠʩʴ ʧʦʜ ʧʨʫʜʘʤʠ, ʧʦʩʪʨʘʜʘʣʠ ʦʪ ʥʝʬʪʝʨʦ-

ʟʣʠʚʘ, ʘ ʪʘʢʞʝ ʙʦʣʦʪʘ, ʢʦʪʦʨʳʝ ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʤʭʘ. ɺ ʢʘʪʝʛʦʨʠʶ çʅʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷè ʧʦʧʘʣʠ ʩʠʣʴʥʦ ʦʙʚʦʜʥʝʥʥʳʝ ʙʦʣʦʪʘ, ʘ 

ʪʘʢʞʝ ʯʝʨʥʦʦʣʴʭʦʚʳʝ ʟʘʙʦʣʦʯʝʥʥʳʝ ʣʝʩʘ, ʢʦʪʦʨʳʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʩʝʱʘʶʪʩʷ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ 

ʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʧʘʩʘ. 

ʆʢʦʣʦ ʪʨʝʪʠ ʚʩʝʭ ʙʦʣʦʪ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ 

ʦʩʪʘʶʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʩʤ. ʪʘʙʣʠʮʫ 

2). ʆʜʥʘʢʦ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʝʛʠʦʥʦʚ, ʟʘʤʝʪʥʦ, 

ʯʪʦ ʚ ɿʘʫʨʘʣʴʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 

13,3%. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʨʘʜʠʮʠʷʤʠ ʩʢʦʪʦʚʦʜʩʪʚʘ: 

ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʩʢʦʪʘ ʚ ʇʨʝʜʫʨʘʣʴʝ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʩʪʦʡʣʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ, ʪʦʛʜʘ ʢʘʢ ʚ ɿʘʫʨʘʣʴʝ ʪʘ-

ʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ɿʘʫʨʘʣʴʝ ʩʠʣʴʥʦ  ʨʘʟʚʠʪʦ  ʢʦʥʝʚʦʜʩʪʚʦ,  ʘ ʣʦʰʘʜʠ 
 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʦʣʦʪʘ ʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʟʝʤʣʠ  

ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ 
ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʇʦʢʘʟʘʪʝʣʴ ɹʘʰʢʠʨʩʢʦʝ ʇʨʝʜʫʨʘʣʴʝ ɹʘʰʢʠʨʩʢʦʝ ɿʘʫʨʘʣʴʝ ɺʩʝʛʦ 

ʆʩʫʰʝʥʦ ʠ ʨʘʟʨʘʙʦʪʘʥʦ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 46 19 65 

ʧʣʦʱʘʜʴ, ʛʘ 4915,6 2412 7327,6 

ʆʩʫʰʝʥʦ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 28 6 34 

ʧʣʦʱʘʜʴ, ʛʘ 3908 510 4418 

ʈʘʟʨʘʙʦʪʘʥʦ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 35 6 41 

ʧʣʦʱʘʜʴ, ʛʘ 2086,6 1005 3091,6 

ʏʘʩʪʠʯʥʦ ʦʩʫʰʝʥʦ ʠ ʨʘʟʨʘʙʦʪʘʥʦ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 33 16 49 

ʧʣʦʱʘʜʴ, ʛʘ 2177 3671 5848 

ʏʘʩʪʠʯʥʦ ʟʘʧʦʣʥʝʥʦ ʚʦʜʦʡ (ʧʨʫʜ) 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 9 0 9 

ʧʣʦʱʘʜʴ, ʛʘ 134,7 0 134,7 

ʀʪʦʛʦ ʥʘʨʫʰʝʥʥʳʭ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 151 47 198 

ʧʣʦʱʘʜʴ, ʛʘ 13221,9 7598 20819,9 

ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 315 82 397 

ʧʣʦʱʘʜʴ, ʛʘ 11208,5 7313,3 18521,8 

ɺʩʝʛʦ (ʥʘʨʫʰʝʥʥʳʝ + ʥʝ 
ʥʘʨʫʰʝʥʥʳʝ) 

ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 466 129 595 

ʧʣʦʱʘʜʴ, ʛʘ 24430,4 14911,3 39341,7 
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ʊʘʙʣʠʮʘ 2 ï ʉʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʦʪ ʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʝʤʝʣʴ  

ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ 
ʂʘʪʝʛʦʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʦʢʘʟʘʪʝʣʴ ɹʘʰʢʠʨʩʢʦʝ ʇʨʝʜʫʨʘʣʴʝ ɹʘʰʢʠʨʩʢʦʝ ɿʘʫʨʘʣʴʝ ɺʩʝʛʦ 

ʇʘʩʪʙʠʱʝ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 65 17 82 

ʧʣʦʱʘʜʴ, ʛʘ / % 4108,5 / 16,8 1359 / 9,1 5467,5 / 13,9 

ʏʘʩʪʠʯʥʳʡ ʚʳʧʘʩ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 94 17 111 

ʧʣʦʱʘʜʴ, ʛʘ / % 4055,6 / 16,6 2341 / 15,7 6396,6 / 16,3 

ʉʝʥʦʢʦʩ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 21 30 51 

ʧʣʦʱʘʜʴ, ʛʘ / % 3111,4 / 12,7 1761,1 / 11,8 4872,5 / 12,4 

ʏʘʩʪʠʯʥʦʝ ʩʝʥʦʢʦʰʝʥʠʝ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 32 32 64 

ʧʣʦʱʘʜʴ, ʛʘ / % 2475,7 / 10,1 7190,6 / 48,3 9666,3 / 24,6 

ʇʨʦʯʝʝ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 27 3 30 

ʧʣʦʱʘʜʴ, ʛʘ / % 1197,8 / 4,9 272 / 1,8 1469,8 / 3,7 

ʅʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʭʦʟ. ʦʙʦʨʦʪʝ 
ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 227 30 257 

ʧʣʦʱʘʜʴ, ʛʘ / % 9481,4 / 38,9 1987,6 / 13,3 11469 / 29,1 

ɺʩʝʛʦ  
(ʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ) 

ʢʦʣ-ʚʦ ʦʙʲʝʢʪʦʚ 466 129 595 

ʧʣʦʱʘʜʴ, ʛʘ / % 24430,4 / 100 14911,3 / 100 39341,7 / 100 

 

ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʢ ʧʦʝʜʘʥʠʶ ʛʨʫʙʦʛʦ ʦʩʦʢʦ-

ʚʦʛʦ ʢʦʨʤʘ. ʇʦʵʪʦʤʫ ʯʘʩʪʠʯʥʦʝ ʩʝʥʦʢʦʰʝʥʠʝ ʚ 

ɿʘʫʨʘʣʴʝ ʩʦʩʪʘʚʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʦʚʠʥʫ 

(48,3%), ʪʦʛʜʘ ʢʘʢ ʚ ʇʨʝʜʫʨʘʣʴʝ ʦʢʦʣʦ 10%. ʉʣʝ-

ʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʘʩʪʠʯʥʦʝ ʩʝʥʦʢʦʰʝʥʠʝ ʠ ʯʘ-

ʩʪʠʯʥʳʡ ʚʳʧʘʩ ʥʝ ʥʘʥʦʩʷʪ ʩʝʨʴʝʟʥʦʛʦ ʫʱʝʨʙʘ. 

ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʦʡ ʫʛʨʦʟʦʡ ʜʣʷ ʙʦʣʦʪ ʩʪʝʧʥʦʡ ʠ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʣʥʳʡ ʚʳʧʘʩ. 

ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚʙʣʠʟʠ ʥʘʩʝ-

ʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ. ʇʨʠ ʵʪʦʤ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʨʬʷʥʦʡ 

ʟʘʣʝʞʠ, ʝʝ ʫʧʣʦʪʥʝʥʠʝ, ʫʩʠʣʝʥʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʪʦʨʬʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʙʦ-

ʣʦʪ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ï ʢ ʧʦʣʥʦʤʫ ʚʳʩʳʭʘ-

ʥʠʶ ʠ ʧʨʝʚʨʘʱʝʥʠʶ ʠʭ ʚ ʧʘʩʪʙʠʱʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʦʣʦ 14% ʙʦʣʦʪ ʣʝʩʦʩʪʝʧʥʦʡ 

ʠ ʩʪʝʧʥʦʡ ʟʦʥ ɹʘʰʢʦʨʪʦʩʪʘʥʘ ʥʘʭʦʜʷʪʩʷ ʚ ʛʨʫʧʧʝ 

ʩʠʣʴʥʦʛʦ ʨʠʩʢʘ ʠ ʧʦʜʚʝʨʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʘʩʪ-

ʙʠʱʥʦʡ ʥʘʛʨʫʟʢʝ. ʆʢʦʣʦ 16% ʙʦʣʦʪ ʥʘʭʦʜʷʪʩʷ ʚ 

ʛʨʫʧʧʝ ʨʠʩʢʘ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʳʪʳʚʘʶʪ ʯʘʩʪʠʯʥʳʡ 

ʚʳʧʘʩ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʠʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ 

ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ. ʊʘʢʞʝ, ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ 

ʫʛʨʦʟ ʜʣʷ ʙʦʣʦʪ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʩʣʝʜʫ-

ʝʪ ʫʢʘʟʘʪʴ ʧʘʜʝʥʠʝ ʙʘʟʠʩʘ ʵʨʦʟʠʠ ʨʷʜʘ ʨʝʢ ʠ ʩʥʠ-

ʞʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ. ʇʨʦʮʝʥʪ ʫʩʦʭʰʠʭ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʙʦʣʦʪ ʥʝ ʚʳʩʦʢ (ʦʢʦʣʦ 1%), ʥʦ ʦʥ ʤʦʞʝʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʚʦʟʨʘʩʪʠ, ʝʩʣʠ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʚ ʨʝʩ-

ʧʫʙʣʠʢʝ ʚʥʦʚʴ ʧʦʚʪʦʨʷʪʩʷ ʟʘʩʫʭʠ. 
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ɺ ʧʫʙʣʠʢʘʮʠʠ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʫʛʦʜʴʷ çʃʝʙʝʜʠʥʳʡ ʤʦʭè. ʇʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʵʜʘʬʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʡ, ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʩʧʠʩʢʠ ʨʝʜʢʠʭ ʚʠʜʦʚ. 

 

ʇʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ, ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷ-

ʝʪʩʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʝ ʫʛʦʜʴʝ çʃʝʙʝʜʠʥʳʡ ʤʦʭè 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʝ ɹʝʣʘʨʫʩʠ (ʈʦʩʩʦʥʩʢʠʡ ʠ 

ʇʦʣʦʮʢʠʡ ʨʘʡʦʥʳ, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ), ʠʤʝʝʪ 
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ʪʨʘʥʩʛʨʘʥʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʟʘ ʧʨʝ-

ʜʝʣʳ ɹʝʣʘʨʫʩʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʈʦʩʩʠʠ, ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʙʦʣʝʝ 15 ʪʳʩʷʯ ʛʘ. 

ɺʦʜʥʦ-ʙʦʣʦʪʥʦʝ ʫʛʦʜʴʝ çʃʝʙʝʜʠʥʳʡ ʤʦʭè 

ʠʤʝʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʪʫʩ ʦʭʨʘʥʳ, ʢʘʢ ʪʝʨʨʠ-

ʪʦʨʠʷ ʚʘʞʥʘʷ ʜʣʷ ʧʪʠʮ (ʊɺʇ) ʩ 2005 ʛʦʜʘ (ʢʨʠʪʝ-

ʨʠʠ ɸ 1 ʠ ɺ 2). 

ʋʛʦʜʴʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʳʡ ʣʝʩʦ-ʙʦ-

ʣʦʪʥʦ-ʦʟʝʨʥʳʡ ʤʘʩʩʠʚ ʥʘ ʧʣʦʩʢʦʡ ʚʦʜʦʨʘʟʜʝʣʴ-

ʥʦʡ ʨʘʚʥʠʥʝ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ ʢʘʤʦʚʦ-ʤʦ-

ʨʝʥʥʦ-ʦʟʝʨʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʧʣʦʩʢʦʙʫʛʨʠʩʪʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʩ ʵʦʣʦʚʳʤʠ ʛʨʷ-

ʜʘʤʠ, ʩʦʩʥʦʚʳʤʠ ʣʝʩʘʤʠ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ 

ʧʦʯʚʘʭ ʠ ʙʝʨʝʟʦʚʳʤʠ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦ-ʛʣʝ-

ʝʚʘʪʳʭ ʧʦʯʚʘʭ, ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʙʦ-

ʣʦʪʘʤʠ ʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ ʥʘ ʪʦʨʬʷʥʦ-

ʙʦʣʦʪʥʳʭ ʧʦʯʚʘʭ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʝʣʴʝʬʘ ʟʘʧʘʜ ʠ 

ʶʛ ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʇʦʣʦʮʢʦʡ ʥʠʟʠʥʝ, ʚʦ-

ʩʪʦʢ ï ʢ ʅʝʱʝʨʜʦʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ʇʦʚʝʨʭ-

ʥʦʩʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʣʦʩʢʘʷ, ʟʘʙʦʣʦʯʝʥʥʘʷ, ʩ 

ʫʯʘʩʪʢʘʤʠ ʤʦʨʝʥʥʳʭ ʭʦʣʤʦʚ ʠ ʛʨʷʜ. ʅʝʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʫʢʣʦʥ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʣʘʙʘʷ ʜʨʝʥʠʨʦʚʘʥ-

ʥʦʩʪʴ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʚʝʣʠ ʢ ʰʠʨʦʢʦʤʫ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʶ ʟʘʙʦʣʦʯʝʥʥʳʭ ʧʦʯʚ. ʇʨʠʥʘʜʣʝʞʠʪ 

ʢ ʙʘʩʩʝʡʥʫ ʨ. ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ. ɻʠʜʨʦʣʦʛʠʯʝʩʢʘʷ 

ʩʝʪʴ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʣʴʰʠʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʤʘʣʳʭ ʨʝʢ ʠ ʦʟʝʨ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʨʝʢʠ ï ɼʨʠʩʩʘ ʠ ʝʝ ʧʨʠʪʦʢʠ ɺʝʜʝʪʠʮʘ ʠ ʄʘʨʠʥʝʮ. 

ʇʦʡʤʳ ʵʪʠʭ ʨʝʢ ʩʠʣʴʥʦ ʟʘʙʦʣʦʯʝʥʳ. ʅʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʫʛʦʜʴʷ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 30 ʦʟʝʨ, ʢʨʫʧʥʝʡʰʝʝ 

ʠʟ ʢʦʪʦʨʳʭ ï ɺʝʜʝʪʦ. ʄʘʢʨʦʬʠʪʥʘʷ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʴ ʦʟ. ɺʝʜʝʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʯʝʪʳ-

ʨʝʭ ʧʦʣʦʩ ʟʘʨʘʩʪʘʥʠʷ: ʧʦʣʦʩʘ ʚʦʟʜʫʰʥʦ-ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʬʨʘʛʤʝʥʪʳ ʧʦʣʦʩʳ ʨʘʩʪʝʥʠʡ ʩ 

ʧʣʘʚʘʶʱʠʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʣʠʩʪʴʷʤʠ, ʧʦ-

ʣʦʩʘ ʧʦʛʨʫʞʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʣʦʩʘ ʚʦʜ-

ʥʳʭ ʤʭʦʚ ʠ ʭʘʨʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ɺ ʦʟʝʨʝ ʧʨʦʠʟ-

ʨʘʩʪʘʶʪ Hydrilla verticillata (L.f.) Royle ʠ Najas 

marina L. ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʂʥʠʛʫ ʈʝʩʧʫʙ-

ʣʠʢʠ ɹʝʣʘʨʫʩʴ.  

ɼʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʝ ʦʟʝʨʘ ï ʅʝʜʨʫʞʥʦ, ɹʝʣʦʝ, 

ʉʪʨʘʜʘʥʴ, ɻʣʫʙʦʯʠʥʦ, ʙʦʣʝʝ ʤʝʣʢʠʝ ï ʂʨʠʚʦʝ, 

ɿʚʝʨʠʥʦʝ. ʈʷʜ ʦʟʝʨ ʨʘʩʧʦʣʦʞʝʥ ʩʨʝʜʠ ʤʘʩʩʠʚʦʚ 

ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ: ʃʝʙʝʜʠʥʦʝ, ʃʝʙʝʜʠʥʦ, ɻʣʫʭʦʝ, 

ɻʘʯʴʝ, ʄʝʣʢʦʝ, ʏʝʨʥʦʝ, ɼʦʣʛʦʝ ʤʝʣʢʦʝ, ʂʨʫʛʣʦʝ 

ʤʝʣʢʦʝ.  

ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʟʜʝʩʴ ʥʝʪ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʆʩʥʦʚʥʦʝ ʩʦ-

ʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ï ʚʝʜʝʥʠʝ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʭʦʪʘ, ʩʙʦʨ ʛʨʠʙʦʚ, ʷʛʦʜ, ʣʝ-

ʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʅʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʣ-

ʢʠʭ ʦʟʝʨʘʭ ʚʝʜʝʪʩʷ ʣʶʙʠʪʝʣʴʩʢʠʭ ʣʦʚ ʨʳʙʳ, ʘ ʥʘ 

ʦʟ. ɺʝʜʝʪʦ ʠ ʦʟ. ɻʣʫʙʦʯʠʥʦ ï ʧʨʦʤʳʩʣʦʚʦʝ ʨʳʙʦ-

ʣʦʚʩʪʚʦ.  

ʇʦ ʩʪʨʫʢʪʫʨʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʪʝʨʨʠʪʦ-

ʨʠʷ  ̫ ʚʣʷʝʪʩʷ  ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ  ʙʦʣʦʪʥʦʡ.  ɺ ʨʘʩ- 

ʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʟʘʢʘʟʥʠʢʘ ʙʦʣʦʪʥʳʝ ʩʦʦʙʱʝ-

ʩʪʚʘ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ 60% ʧʣʦʱʘʜʠ (8 100 ʛʘ ʠʟ 

15 000 ʛʘ). ʇʨʝʦʙʣʘʜʘʶʪ ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ. ʅʘ 

ʜʦʣʶ ʣʝʩʦʚ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 40% (6 900 ʛʘ). 

ɿʜʝʩʴ ʨʘʩʪʫʪ ʩʦʩʥʦʚʳʝ, ʙʝʨʝʟʦʚʳʝ, ʝʣʦʚʳʝ, ʦʩʠʥʦ-

ʚʳʝ ʠ ʦʣʴʭʦʚʳʝ ʣʝʩʘ. ɿʘʙʦʣʦʯʝʥʥʳʝ ʥʠʟʠʥʳ ʧʦ-

ʢʨʳʪʳ ʝʣʦʚʳʤʠ ʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ. 

ʇʦʡʤʳ ʨʝʢ ʟʘʨʦʩʣʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʴʶ ʠ ʦʣʴʭʦʡ. 

ʇʨʠʨʦʜʦʦʭʨʘʥʥʫʶ ʮʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ-

ʜʘʶʪ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʩ ʛʨʷʜʦʚʦ-

ʤʦʯʘʞʠʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʠ ʞʠʚʦʧʠʩʥʳʤʠ ʦʟʝ-

ʨʘʤʠ, ʟʘʨʦʩʰʠʝ ʩʦʩʥʘʤʠ ʜʶʥʳ, ʢʦʨʝʥʥʳʝ ʧʫʰʠ-

ʩʪʦʙʝʨʝʟʦʚʳʝ ʠ ʯʝʨʥʦʦʣʴʭʦʚʳʝ ʣʝʩʘ. ɿʜʝʩʴ ʧʨʝʦʙ-

ʣʘʜʘʶʪ ʭʚʦʡʥʳʝ ʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ: ʩʦʩ-

ʥʷʢʠ ʠ ʙʝʨʝʟʥʷʢʠ, ʟʘʥʠʤʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

59,5% ʠ 34,0% ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ. ʆʙʱʠʡ 

ʦʙʣʠʢ ʣʝʩʦʚ ʦʧʨʝʜʝʣʷʶʪ ʩʦʩʥʦʚʳʝ ʬʠʪʦʮʝʥʦʟʳ ʥʘ 

ʩʫʭʦʜʦʣʘʭ ʠ ʙʦʣʦʪʘʭ (59,5%). ʉʧʝʮʠʬʠʯʥʳʡ ʦʙ-

ʣʠʢ ʟʘʢʘʟʥʠʢʫ ʧʨʠʜʘʶʪ ʩʦʩʥʷʢʠ ʣʠʰʘʡʥʠʢʦʚʳʝ ʠ 

ʤʰʠʩʪʳʝ ʥʘ ʧʝʩʯʘʥʳʭ ʜʶʥʘʭ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʜʦʣʴ ʪʨʘʩʩʳ ʥʝʬʪʝ-

ʧʨʦʚʦʜʘ çɼʨʫʞʙʘè. ʊʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʥʠ ʥʘ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʦʩʪʨʦʚʘʭ ʩʨʝʜʠ ʙʦʣʦʪ çʇʦʪʦʢʠè ʠ çʃʝ-

ʙʝʜʠʥʳʡ ʤʦʭè. ɹʦʣʦʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʩʦʩʥʷʢʘʤʠ ʩʬʘʛʥʦʚʳʤʠ ʠ ʙʘʛʫʣʴʥʠʢʦʚʳʤʠ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʙʝʨʝʟʦʚʳʝ ʣʝʩʘ 

(34,0%). ʕʪʦ ʢʦʨʝʥʥʳʝ ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʳʝ ʣʝʩʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʝʨʝʭʦʜʥʳʭ ʠ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʘʭ ʠ 

ʧʨʦʠʟʚʦʜʥʳʝ ʙʦʨʦʜʘʚʯʘʪʦʙʝʨʝʟʦʚʳʝ ʣʝʩʘ. ɽʣʴ ʠ 

ʦʣʴʭʘ ʯʝʨʥʘʷ ʟʘʥʠʤʘʶʪ ʧʦ 5,5% ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ 

ʟʝʤʝʣʴ. ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʝʣʴʥʠʢʠ ʢʠʩʣʠʯʥʳʝ, ʤʰʠ-

ʩʪʳʝ, ʯʝʨʥʠʯʥʳʝ ʠ ʦʨʣʷʢʦʚʳʝ. ʅʘʠʙʦʣʴʰʫʶ ʧʣʦ-

ʱʘʜʴ ʧʦʢʨʳʪʳʭ ʣʝʩʦʤ ʟʝʤʝʣʴ ʟʘʥʠʤʘʶʪ ʩʦʩʥʦʚʳʝ 

ʥʘʩʘʞʜʝʥʠʷ (59,5%), ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʩʥʘ ʧʦ ʩʫʭʦ-

ʜʦʣʫ 32,3%, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʨʘʚʥʦ-

ʤʝʨʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ.  

ʉʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʙʦʣʦʪʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʷʚ-

ʣʷʶʪʩʷ çʇʦʪʦʢʠè (3 166 ʛʘ), çʂʨʘʩʥʦʧʦʣʴʩʢʦʝè ʠ 

çʃʝʙʝʜʠʥʳʡ ʤʦʭè (ʦʢʦʣʦ 4 000 ʛʘ), çɺʝʜʝʪʦ 1è 

(945 ʛʘ). ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ ʨʷʜ ʥʝʙʦʣʴʰʠʭ ʧʦ 

ʧʣʦʱʘʜʠ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ. ʆʢʦʣʦ 10% ʟʘʙʦʣʦʯʝʥ-

ʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʭʦʜʥʳʝ ʠ ʥʠ-

ʟʠʥʥʳʝ ʙʦʣʦʪʘ.   

ʇʝʨʝʭʦʜʥʳʝ ʙʦʣʦʪʘ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 15% ʙʦ-

ʣʦʪ. ʇʝʨʝʭʦʜʥʳʝ ʙʦʣʦʪʘ ï ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦ-

ʚʳʝ ʜʦ 25% ʧʦʨʦʩʰʠʝ ʩʦʩʥʦʡ ʠ ʙʝʨʝʟʦʡ, ʘ ʪʘʢʞʝ 

ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ ʥʘ 25ï80% ʧʦʨʦʩʰʠʝ ʩʦʩʥʦʡ 

ʠ ʙʝʨʝʟʦʡ ʧʫʰʠʩʪʦʡ ʩ ʫʯʘʩʪʠʝʤ ʝʣʠ. ʄʝʥʴʰʝ 

ʚʩʝʛʦ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪ (5%). ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʙʝʨʝʟʦʚʦ-ʦʩʦʢʦʚʳʤʠ ʠ ʠʚʦʚʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ ʥʘ 

ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ ʠ ʚ ʧʦʡʤʘʭ ʤʝʣʢʠʭ ʨʝʢ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʩʪʘʚʣʷʶʪ ʚʝʨʭʦʚʳʝ 

ʙʦʣʦʪʘ (ʦʢʦʣʦ 80% ʦʪ ʚʩʝʭ ʙʦʣʦʪ). ʕʪʦ ʚʳʧʫʢʣʳʝ 

ʪʦʨʬʷʥʠʢʠ ʶʞʥʦʪʘʝʞʥʦʛʦ ʪʠʧʘ ʩ ʧʨʝʚʳʰʝʥʠʷʤʠ 

ʚ  ʮʝʥʪʨʘʣʴʥʦʡ  ʯʘʩʪʠ ʜʦ  6 ʤ.  ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚʝʨ- 
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ʭʦʚʳʭ ʙʦʣʦʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʝʩʥʳʤʠ ʩʦʩʥʦʚʳʤʠ ʠ 

ʙʝʟʣʝʩʳʤʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚ-r

ʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ. ʕʜʠʬʠʢʘʪʦʨʘʤʠ ʚ ʜʘʥʥʳʭ 

ʘʩʩʦʮʠʘʮʠʷʭ ʷʚʣʷʶʪʩʷ ʩʬʘʛʥʦʚʳʝ ʤʭʠ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʪʢʨʳʪʳʝ ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʝ 

ʘʩʩʦʮʠʘʮʠʠ, ʛʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, 

ʩʦʩʥʷʢʠ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʩʬʘʛʥʦʚʳʝ, ʦʪʢʨʳʪʳʝ ʧʫ-

ʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʝ ʬʠʪʦʮʝʥʦʟʳ. ɿʜʝʩʴ ʚʝʨʭʦʚʳʝ 

ʙʦʣʦʪʘ ʩʦʭʨʘʥʠʣʠʩʴ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʌʣʦʨʘ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʳʩʦʢʦʡ ʤʦʟʘʠʯʥʦʩʪʴʶ ʵʢʦʪʦʧʦʚ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦ-

ʨʠʠ. ʆʥʘ ʠʤʝʝʪ ʦʪʯʝʪʣʠʚʳʡ ʙʦʨʝʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʝʝ ʧʦʩʪʛʣʷʮʠʘʣʴʥʳʤ ʛʝʥʝʟʠʩʦʤ ʠ ʜʦ-

ʚʦʣʴʥʦ ʧʨʦʭʣʘʜʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠ-

ʷʤʠ. ʅʘʠʙʦʣʴʰʫʶ ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ ʮʝʥʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ, 

ʷʚʣʷʶʱʠʝʩʷ ʷʜʨʦʤ ʵʪʦʡ ʫʥʠʢʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʋʩʪʘʥʦʚʣʝʥʦ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʟʜʝʩʴ 16 ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙ-

ʣʠʢʠ ɹʝʣʘʨʫʩʴ (2015) [1]: Huperzia selago (L.) 

Bernh. ex Schrank & Mart., Iris sibirica L., Hydrilla 

verticillata (L. fil .) Royle, Najas marina L., Listera 

ovata (L.) R. BR., Malaxis monophyllos (L.) SW., 

Carex paupercula Michx., Eryophorum gracile 

Koch., Baeothryon ʘlpinum (L.) Egor., Linnaea bore-

alis L., Salix myrtilloides L., S. lapponum L., Rubus 

chamaemorus L., Oxycoccus microcarpus Turcz. ex 

Rupr., Pulsatilla patens L. Mill., Betula humilis 

Schrank. ʂʨʦʤʝ ʵʪʦʛʦ ʦʪʤʝʯʝʥʳ ʚʠʜʳ, ʥʫʞʜʘʶ-

ʱʠʭʩʷ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʭʨʘʥʝ: Goodyera re-

pens (L.) R. BR., Hepatica nobilis Mill., Empetrum 

nigrum L., Campanula persicifolia L., Drosera an-

glica Huds., Utricularia intermedia Hayne. ʠ ʜʨ. 

ʕʥʪʦʤʦʬʘʫʥʘ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʫʛʦʜʴʷ çʃʝʙʝ-

ʜʠʥʳʡ ʤʦʭè ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʴʰʦʡ ʤʦʟʘʠʯʥʦʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 700 ʚʠ-

ʜʦʚ ʥʘʩʝʢʦʤʳʭ. ɺ ʩʦʩʪʘʚʝ ʬʘʫʥʳ ʫʛʦʜʴʷ ʦʪʤʝʯʝʥʦ 

11 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ (2015) [1]: Conocephalus 

dorsalis (Latreille, 1804), Sympecna annulata brau-

eri (Brauer, 1877), Carabus clathratus (Linnaeus, 

1761), C. menetriesi (Hummel, 1827), C. nitens (Lin-

naeus, 1758), Bombus muscorum (Fabricius, 1775), 

B. schrenckii (Morawitz, 1881), ʉolias palaeno (Lin-

naeus, 1758), Maculinea alcon (Denis et Schiffer-

muller, 1775), Euphydryas maturna (Linnaeus, 

1758), Oeneis jutta (Hubner, 1806). ʂʨʦʤʝ ʵʪʦʛʦ 

ʦʪʤʝʯʝʥʳ 5 ʚʠʜʦʚ, ʚʥʝʩʝʥʥʳʭ ʚ ʉʧʠʩʦʢ ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʦʡ ʦʭʨʘʥʳ: Formica rufa (Linnaeus, 

1761), F. uralensis (Ruzsky, 1895), Hagenella cla-

thrata (Kolenati, 1848), Limnephilus elegans (Curtis, 

1834), Papilio machaon (Linnaeus, 1758), Maculinea 

arion (Linnaeus, 1758).  

ɿʜʝʩʴ ʙʦʛʘʪʘʷ ʬʘʫʥʘ ʟʝʤʥʦʚʦʜʥʳʭ ʠ ʨʝʧʪʠʣʠʡ. 

ɺʩʪʨʝʯʘʶʪʩʷ ʦʙʳʢʥʦʚʝʥʥʳʡ ʪʨʠʪʦʥ ʦʩʪʨʦʤʦʨʜʘʷ, 

ʪʨʘʚʷʥʘʷ ʠ ʟʝʣʝʥʘʷ ʣʷʛʫʰʢʠ, ʩʝʨʘʷ ʞʘʙʘ ʠ ʜʨ. ʀʟ 

ʨʝʧʪʠʣʠʡ ʦʙʠʪʘʶʪ ʞʠʚʦʨʦʜʷʱʘʷ ʷʱʝʨʠʮʘ, ʚʝʨʝʪʝ-

ʥʠʮʘ, ʫʞ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʛʘʜʶʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ.  

ʊʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 170 ʚʠʜʦʚ ʧʪʠʮ. ɹʦ-

ʣʦʪʦ ʃʝʙʝʜʠʥʳʡ ʄʦʭ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʮʝʥʪʨ ʛʣʫʭʘʨʷ: ʟʜʝʩʴ ʦʪʤʝʯʘ-

ʶʪʩʷ ʪʦʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʩʦʙʠʨʘʶʪʩʷ ʧʦ 20 ʠ ʙʦʣʝʝ 

ʧʪʠʮ. ʃʝʙʝʜʠʥʳʡ ʤʦʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʝʩʪʦʤ 

ʛʥʝʟʜʦʚʘʥʠʷ ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ ʨʝʜʢʠʭ ʠ ʦʭʨʘʥʷʝ-

ʤʳʭ ʧʪʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ 

ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ. ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜ-

ʥʦʡ ʯʘʩʪʠ ɹʝʣʘʨʫʩʠ ʤʝʩʪ ʦʩʪʘʥʦʚʢʠ ʚʦʜʥʦ-ʙʦʣʦʪ-

ʥʳʭ ʚʠʜʦʚ ʧʪʠʮ ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʝʡ ʠ ʦʩʝʥʥʝʡ ʤʠ-

ʛʨʘʮʠʡ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦ-

ʚʠʪʴ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʣʘʥʠʨʫʝʤʦʛʦ ʟʘʢʘʟʥʠʢʘ 

ʦʙʠʪʘʝʪ 24 ʚʠʜʘ ʧʪʠʮ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ (2015) [1]: Gavia arc-

tica (Linnaeus, 1758), Ciconia nigra (Linnaeus, 

1758), Milvus migrans (Boddaert, 1783), Haliaeetus 

albicilla (Linnaeus, 1766), Circaetus gallicus (Gme-

lin, 1788), Circus cyaneus (Linnaeus, 1766), ʤʘʣʳʡ 

ʧʦʜʦʨʣʠʢ Aquila pomarina C.L.Brehm, 1831), Aqui-

la clanga (Pallas, 1811), Aquila chrysaetos (Lin-

naeus, 1758), Pandion haliaetus (Linnaeus, 1758), 

Falʩo columbarius Linnaeus, 1758), Falco subbuteo 

(Linnaeus, 1758), Grus grus (Linnaeus, 1758), Plu-

vialis apricaria (Linnaeus, 1758), Limosa limosa 

(Linnaeus, 1758), Numenius phaeopus (Linnaeus, 

1758), Numenius arquata (Linnaeus, 1758), Tringa 

nebularia (Gunnerus, 1767), Larus minutus (Pallas, 

1776), Larus canus (Linnaeus, 1758),  Strix uralensis 

(Pallas, 1771), Asio flammeus (Pontoppidan, 1763), 

Alcedo atthis (Linnaeus, 1758), Picoides tridactylus 

Linnaeus, 1758). ʂʨʦʤʝ ʵʪʦʛʦ ʦʪʤʝʯʝʥʳ 2 ʚʠʜʘ, 

ʚʥʝʩʝʥʥʳʭ ʚ ʩʧʠʩʦʢ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʦʭʨʘʥʳ: 

Bucephala clangula (Linnaeus, 1758), Lanius 

excubitor (Linnaeus, 1758). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʫʛʦʜʴʷ çʃʝʙʝʜʠʥʳʡ ʤʦʭè 

ʦʙʳʯʥʳ ʣʦʩʴ, ʢʘʙʘʥ ʠ ʢʦʩʫʣʷ, ʠʟ ʢʨʫʧʥʳʭ ʭʠʱʥʠ-

ʢʦʚ ʦʪʤʝʯʝʥʳ ʣʠʩʘ ʠ ʚʦʣʢ, ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʝʥʦ-

ʪʦʚʠʜʥʦʡ ʩʦʙʘʢʠ. ʀʟ ʢʫʥʠʮʝʚʳʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪ-

ʥʦʩʪʴʶ ʚʩʪʨʝʯʘʶʪʩʷ ʢʫʥʠʮʘ ʣʝʩʥʘʷ, ʥʦʨʢʘ ʘʤʝʨʠ-

ʢʘʥʩʢʘʷ, ʣʘʩʢʘ, ʛʦʨʥʦʩʪʘʡ, ʭʦʨʴ ʣʝʩʥʦʡ. ɺ ʨʝʢʘʭ ʠ 

ʦʟʝʨʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʚʳʜʨʘ, ʤʥʦʛʦ ʧʦʩʝʣʝʥʠʡ ʙʦʙʨʘ. 

ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ ï ʦʜʥʦ ʠʟ ʥʝʤʥʦʛʠʭ ʤʝʩʪ ʚ ɹʝʣʘ-

ʨʫʩʠ, ʛʜʝ ʧʦʩʪʦʷʥʥʦ ʞʠʚʫʪ ʨʳʩʴ ʠ ʙʫʨʳʡ ʤʝʜʚʝʜʴ.  

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʟʜʝʩʴ ʦʙʠʪʘʝʪ 3 ʚʠʜʘ ʤʣʝʢʦʧʠ-

ʪʘʶʱʠʭ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙ-

ʣʠʢʠ ɹʝʣʘʨʫʩʴ (2015) [1]: Lynx lynx (Linnaeus, 

1758), Ursus arctos (Linnaeus, 1758), Meles meles 

(Linnaeus, 1758). 

ʊʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʦʛʨʘ-

ʥʠʯʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʣʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʢʘʯʝʩʪʚʝ ʚʦʝʥʥʦʛʦ ʧʦ-

ʣʠʛʦʥʘ ʦʧʨʝʜʝʣʷʶʪ ʥʝʚʳʩʦʢʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ 
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ʚʦʟʜʝʡʩʪʚʠʝ. ʆʩʥʦʚʥʳʤʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʘʢ-

ʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʨʫʙʢʘ ʣʝʩʘ ʠ ʣʝʩʥʳʝ ʧʦʞʘʨʳ. 

ɺʳʨʫʙʢʠ ʣʝʩʘ ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʡ ʟʘʙʦʣʦʯʝʥ-

ʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʣʘʙʦ ʨʘʟʚʠʪʦʡ ʜʦʨʦʞʥʦʡ 

ʩʝʪʠ ʥʦʩʷʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʩʦʭʨʘʥʷʝʪʩʷ ʫʛʨʦʟʘ ʚʳʨʫʙʢʠ ʩʪʘʨʳʭ ʣʝʩʦʚ ʥʘ 

ʦʢʨʘʠʥʘʭ ʙʦʣʦʪ ʠ ʛʨʷʜʘʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʤʝ-

ʩʪʘʤʠ ʧʨʦʞʠʚʘʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ. 

ʊʝʨʨʠʪʦʨʠʷ ʣʝʩʦ-ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʫʛʦʜʴʷ çʃʝ-

ʙʝʜʠʥʳʡ ʤʦʭè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʅʘʮʠ-

ʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩ-

ʪʝʤʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʦʙʲʷʚ-

ʣʝʥʠʷ ʆʆʇʊ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦ-

ʢʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʷʚʣʷʝʪʩʷ ʵʣʝ-

ʤʝʥʪʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ, ʠʤʝʝʪ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʩʚʷʟʴ ʩ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʤ ʣʘʥʜ-

ʰʘʬʪʥʳʤ ʟʘʢʘʟʥʠʢʦʤ çʉʠʥʴʰʘè. 

ʀʟʣʦʞʝʥʥʦʝ ʚʳʰʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝ-

ʯʘʝʪ ʢʨʠʪʝʨʠʷʤ ʜʣʷ ʦʙʲʷʚʣʝʥʠʷ ʝʝ ʚʦʜʥʦ-ʙʦʣʦʪ-

ʥʳʤ ʟʘʢʘʟʥʠʢʦʤ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘ ʜʘʥʥʳʡ ʤʦ-

ʤʝʥʪ, ʪʦʣʴʢʦ ʯʘʩʪʴ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʦʡʜʝʪ ʚ 

ʩʦʩʪʘʚ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʟʘʢʘʟʥʠʢʦʚ ʤʝʩʪʥʦʛʦ ʟʥʘ-

ʯʝʥʠʷ çʇʦʪʦʢʠè ʠ çɺʝʜʝʪʦè.
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ. ʈʘʩʪʝʥʠʷ: ʨʝʜʢʠʝ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʳ ʜʠʢʦʨʘʩʪʫ-

ʱʠʭ ʨʘʩʪʝʥʠʡ / ʛʣ. ʨʝʜʢʦʣ.: ʀ.ʄ. ʂʘʯʘʥʦʚʩʢʠʡ (ʧʨʝʜʩ.), ʄ.ɽ. ʅʠʢʠʬʦʨʦʚ, ɺ.ʀ. ʇʘʨʬʝʥʦʚ [ʠ ʜʨ.]. ï 4-ʝ ʠʟʜ. ï ʄʠʥʩʢ: ɹʝʣʘʨʫʩ. 

ʕʥʮʳʢʣ. ʽʤʷ ʇ. ɹʨʦ˄ʢʽ, 2015. ï 448 ʩ. 
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ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʫʤʝʨʝʥʥʦʡ ʟʦʥʳ. 

 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʟʥʦʛʦ 

ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʦ-

ʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʊʨʘʜʠʮʠʦʥʥʦ [9, 10] ʚʳʜʝʣʷ-

ʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʤʘʩʰʪʘʙʘʤʠ ʨʘʩ-

ʩʤʦʪʨʝʥʠʷ ʙʦʣʦʪʥʳʭ ʣʘʥʜʰʘʬʪʦʚ: ʤʘʢʨʦ, ʤʝʟʦ- ʠ 

ʤʠʢʨʦ- ʫʨʦʚʥʝʡ. 

ʇʨʠ ʵʪʦʤ ʢʘʢ ʣʘʥʜʰʘʬʪʳ, ʪʘʢ ʠ ʝʜʠʥʠʮʳ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʨʠʥʷʪʦ ʚʳʜʝʣʷʪʴ ʥʝ 

ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʦ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠ, ʥʦ ʠ ʧʦ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤ, ʠ ʬʫʥʢʮʠʷʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮ [16, 17, 19, 20, 24], ʚʳʩʪʨʘʠʚʘʷ 

ʠʝʨʘʨʭʠʶ ʦʪ ʩʘʤʦʡ ʤʝʣʢʦʡ ʝʜʠʥʠʮʳ. 

ʇʨʠʥʠʤʘʷ ʙʦʣʦʪʥʳʡ ʤʘʩʩʠʚ ʢʘʢ ʝʜʠʥʠʮʫ ʤʝʟʦ-

ʣʘʥʜʰʘʬʪʘ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʠ ʩʦʦʪʚʝʪʩʪʚʦ-

ʚʘʪʴ ʪʠʧʫ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ, ʥʘʧʨʠʤʝʨ, ʚʝʨʭʦʚʳʝ 

ʙʦʣʦʪʘ. ʊʠʧ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ ʠʣʠ ʙʦʣʦʪʥʦʡ ʩʠ-

ʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦ-

ʨʦʚ. ʂʘʞʜʳʡ ʙʦʣʦʪʥʳʡ ʤʘʩʩʠʚ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʦʨ-

ʛʘʥʠʟʤʦʤ ʠʥʜʠʚʠʜʫʘʣʝʥ, ʦʪʨʘʞʘʷ ʫʥʠʢʘʣʴʥʦʝ ʩʦ-

ʯʝʪʘʥʠʝ ʫʩʣʦʚʠʡ ï ʥʝʪ ʪʦʯʢʠ ʥʘ ɿʝʤʣʝ, ʛʜʝ ʙʳ ʦʥʠ 

ʧʦʚʪʦʨʠʣʠʩʴ ʚ ʪʦʯʥʦʩʪʠ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ ʚ 

ʤʘʢʨʦ- ʠ ʤʝʟʦʤʘʩʰʪʘʙʝ. 

ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʤʠʢʨʦʣʘʥʜʰʘʬʪʦʚ 

ʠʣʠ ʙʦʣʦʪʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʘ 

ʥʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʘʭ, ʛʜʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʜʝʣʝʥʳ ʣʘʛʠ, ʩʢʣʦʥʳ, ʮʝʥʪʨʘʣʴʥʳʝ ʯʘʩʪʠ ʚ ʥʝ-

ʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ 

ʛʨʷʜʦʚʦ-ʤʦʯʘʞʠʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʉʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ï ʤʠʢʨʦ-

ʩʪʨʫʢʪʫʨʥʳʡ ï ʚʝʜʫʱʠʡ ʬʘʢʪʦʨ ʢʦʤʧʣʝʢʩʥʦʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʙʦʣʦʪ ï ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʡ ʬʝ-

ʥʦʤʝʥ. ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʫʩʪʦʷʚʰʠʤʠʩʷ 

ʝʜʠʥʠʮʘʤʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʚʠ-

ʚʘʪʴʩʷ ʤʥʦʛʠʝ ʩʦʪʥʠ ʣʝʪ ï ʢʦʯʢʠ, ʛʨʷʜʠ, ʤʦʯʘ-

ʞʠʥʳ. 

ɹʠʦʛʝʦʮʝʥʦʟʳ ʛʨʷʜ ʠ ʤʦʯʘʞʠʥ, ʥʘʭʦʜʷʱʠʭʩʷ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʨʠʥʠʤʘʶʪ ʵʣʝʤʝʥʪʳ 

ʢʦʤʧʣʝʢʩʦʚ (ʤʠʢʨʦʪʦʧʳ) ʟʘ ʥʠʟʰʠʝ ʝʜʠʥʠʮʳ ʵʢʦ-

ʩʠʩʪʝʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʦʣʦʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʚʥʫʪʨʠ ʤʠʢʨʦʪʦʧʦʚ ʪʘʢʞʝ ʦʪʤʝʯʝʥʘ ʜʠʬʬʝʨʝʥʮʠ-

ʘʮʠʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʤʦʟʘʠʯʥʦʩʪʠ (ʤʠʢ-

ʨʦʮʝʥʦʟʦʚ).  

H. Sjors [26], ʦʧʠʨʘʷʩʴ ʥʘ ʤʠʢʨʦʮʝʥʦʟ ʚ ʢʘʯʝ-

ʩʪʚʝ ʦʩʥʦʚʥʦʡ ʝʜʠʥʠʮʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʪʠ-
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ʧʦʣʦʛʠʯʝʩʢʦʛʦ ʚʘʨʴʠʨʦʚʘʥʠʷ, ʚʳʩʪʨʦʠʣ ʩʭʝʤʫ ʜʠ-

ʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʦʪ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʝʜʠʥʠʮ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ. ʄʠʢʨʦʮʝʥʦʟʳ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʬʘʮʠʡ ʦʣʠʛʦʪʨʦʬʥʳʭ ʠ ʘʘʧʘ-ʙʦʣʦʪ ʂʘ-

ʨʝʣʠʠ [7]. ɺ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ ʢʘʨʝʣʴʩʢʦʡ ʰʢʦʣʳ 

[1], ʢʘʢ ʠ ʚ ʨʘʙʦʪʘʭ ʊ.ʂ. ʖʨʢʦʚʩʢʦʡ [14, 15], ʀ.ɺ. 

ɹʣʘʛʦʚʝʱʝʥʩʢʦʛʦ [3, 4], M. Ilomets [18] ʩʪʨʫʢʪʫʨ-

ʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʬʘʮʠʡ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʧʨʠʟʥʘʢ ʧʨʠ ʠʭ ʪʠʧʦʣʦʛʠʠ ʠ ʢʘʨʪʠʨʦʚʘʥʠʠ. ʅʝʢʦ-

ʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʨʘʟʣʠʯʠʷ ʠ ʛʨʘʥʠʮʳ 

ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʠ-

ʟʥʘʢʦʚ, ʚʢʣʶʯʘʷ ʘʫʪʵʢʦʣʦʛʠʯʝʩʢʠʝ [5, 6, 8, 21]. 

ʉʧʝʮʠʬʠʢʘ ʫʩʣʦʚʠʡ ʙʦʣʦʪ ʦʧʨʝʜʝʣʷʝʪ ʚʝʜʫ-

ʱʫʶ ʨʦʣʴ ʤʠʢʨʦʤʦʟʘʠʯʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʝʝ 

ʜʠʥʘʤʠʢʝ ʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʠʜʦʚʦʛʦ ʠ ʩʪʨʫʢ-

ʪʫʨʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʯʪʦ ʨʘʩʢʨʳʪʦ ʥʘ ʫʨʦʚʥʝ ʜʠ-

ʥʘʤʠʢʠ ʤʠʢʨʦʬʦʨʤ [13, 22, 23, 28]. ʆʙʟʦʨ ʪʠʧʦʚ 

ʩʫʢʮʝʩʩʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘ ʙʦ-

ʣʦʪʘʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦ-

ʩʪʠ ʠ ʚʢʣʘʜʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʠʚʝʜʝʥ ʚ ʨʘ-

ʙʦʪʝ H. Sjors [25]. ɺ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ 

ʚʢʣʘʜ ʵʣʝʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦ-

ʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʜʠʥʘʤʠʢʠ ʨʘʩʩʤʦʪ-

ʨʝʥʳ G. Svensson [27], ɺ.ʂ. ɸʥʪʠʧʠʥʳʤ ʠ ɺ.ɼ. ʃʦ-

ʧʘʪʠʥʳʤ [2].  

ʅʘʤʠ ʥʘ ʫʨʦʚʥʝ ʤʠʢʨʦʬʦʨʤ ʙʳʣʘ ʠʟʫʯʝʥʘ ʨʦʣʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʧʦʧʫʣʷʮʠ-

ʦʥʥʦʡ ʜʠʥʘʤʠʢʝ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʚʝʨʭʦʚʳʭ ʙʦ-

ʣʦʪ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʦʚ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚ ʤʦʜʝʣʷʭ ʙʳʣʦ ʟʘʤʝʥʝʥʦ 

ʯʠʩʣʦʤ ʧʦʙʝʛʦʚ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʠʩʧʦʣʴ-

ʟʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʚʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, ʥʦ ʠ 

ʢʣʘʩʩʳ ʧʦʙʝʛʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʠʜʘ ʧʦ ʢʨʠʪʝ-

ʨʠʶ ʠʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ [11]. ʇʦʢʘ-

ʟʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʚʝʨʦʷʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʨʫʢ-

ʪʫʨʦʡ ʣʦʢʫʩʦʚ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʠ ʚʝʜʫʱʠʤʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʘʞʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʥʝʚʦʟʤʦʞʥʦ ʚʳʜʝʣʝʥʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦ ʧʨʠ-

ʟʥʘʢʘʤ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. 

ʄʠʢʨʦʪʦʧʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʦʡ ʧʣʦʪʥʦ-

ʩʪʴʶ ʧʦʧʫʣʷʮʠʡ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʣʦʢʫʩʳ ʮʝ-

ʥʦʧʦʧʫʣʷʮʠʡ ʦʪʣʠʯʘʶʪʩʷ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʩʧʝʢʪʨʘʤʠ, ʘ ʦʩʦʙʠ ʨʘʩʪʝʥʠʡ ʚ ʛʨʘʥʠʮʘʭ ʤʠʢʨʦʪʦ-

ʧʦʚ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʤʦʨʬʦʤʝʪʨʠʯʝ-

ʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʜʘʞʝ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ, ʪʘʢʠʤʠ ʢʘʢ ʫʩʧʝʭ ʩʝʤʝʥʥʦʛʦ ʨʘʟʤʥʦ-

ʞʝʥʠʷ [12], ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʤʥʦ-

ʞʝʥʠʷ, ʨʦʩʪʘ ʧʦʙʝʛʦʚ ʠ ʧʨʦʜʫʢʮʠʷ. ʇʨʠ ʵʪʦʤ ʠʥ-

ʜʠʢʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ ʦʩʪʘ-

ʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ.  

ʅʘ ʧʨʠʤʝʨʝ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʫʩʣʦʚʠʷʭ ʤʘʣʦʚʠʜʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʠʥʜʠʢʘʪʦʨʦʤ 

ʤʦʟʘʠʯʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʤʦʛʫʪ ʚʳʩʪʫ-

ʧʘʪʴ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʜʦʚ ʩʦʩʫ-

ʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʘ ʬʘʢʪʦʨʦʤ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʠ 

ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ï ʥʝʦʜʥʦʨʦʜ-

ʥʦʩʪʴ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩ-

ʪʝʥʠʡ. 
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ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʠʟʫʯʝʥʠʷ ʚʝʨʭʦʚʳʭ, ʥʠʟʠʥʥʳʭ ʠ ʧʝʨʝʭʦʜʥʳʭ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ ʨʝʩʧʫʙʣʠʢʠ 

ʟʘ 2015 ʛ. ɺʳʷʚʣʝʥʦ ʥʦʚʳʭ ʠ ʧʨʦʠʥʚʝʥʪʘʨʠʟʠʨʦʚʘʥʦ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ 76 ʮʝʥʦʧʦʧʫʣʷʮʠʡ 19 ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʨʘʩ-

ʪʝʥʠʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ (2015). ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʥʘʭʦʜʢʠ 

Betula humilis Schrank, Sphagnum molle Sull, Salix lapponum L., Rubus chamaemorus L., Listera ovata (L.) R. Br. ʠ 

Oxycoccus microcarpus Turcz. ex Rupr.  

 

ɼʘʥʘʷ ʧʫʙʣʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʩʚʦʜʢʠ ʥʘʰʠʭ ʜʘʥʥʳʭ ʦ ʥʦʚʳʭ ʤʝʩʪʘʭ ʧʨʦʠʟʨʘʩʪʘ-

ʥʠʷ ʦʭʨʘʥʷʝʤʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙ-

ʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ. 

ʉʚʦʜʢʘ ʩʦʩʪʘʚʣʝʥʘ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʣʘʥʫ:  

ʘ) ʘʜʨʝʩ (ʚʢʣʶʯʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʚ ʬʦʨʤʘʪʝ WGS-84);  

ʙ) ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʙʠʦʪʦʧʘ;  

ʚ) ʦʙʠʣʠʝ ʨʘʩʪʝʥʠʡ ʚ ʧʦʧʫʣʷʮʠʠ (ʧʦ ʆ. ɼʨʫʜʝ) 

ʩ ʫʢʘʟʘʥʠʝʤ ʫʪʦʯʥʷʶʱʠʭ ʜʘʥʥʳʭ ʧʦ ʦʙʠʣʠʶ ʠ ʬʝ-

ʥʦʣʦʛʠʯʝʩʢʠʤ ʬʘʟʘʤ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʚ 

ʭʦʜʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʠʥʚʝʥʪʘ-

ʨʠʟʠʨʦʚʘʥʥʳʝ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʝ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘ-

ʥʠʷ 17 ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʙʦʣʦʪ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʨʭʦʚʳʭ, ʥʠʟʠʥʥʳʭ ʠ ʧʝ 

ʨʝʭʦʜʥʳʭ ʙʦʣʦʪ ʟʘ ʠʶʥʴ-ʠʶʣʴ 2015 ʛ. ɺʩʝ ʛʝʨʙʘʨ-

ʥʳʝ ʩʙʦʨʳ ʭʨʘʥʷʪʩʷ ʚ MSK (ʀʕɹ ʅɸʅ ɹʝʣʘʨʫʩʠ). 

I  ʢʘʪʝʛʦʨʠʷ (CR) ï  

ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜ 

Carex heleonastes Ehrh. ï 

ʆʩʦʢʘ ʙʦʣʦʪʦʣʶʙʠʚʘʷ 

1. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~3,7 ʢʤ ʥʘ 

ʉɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á49.949ô E 028Á24.137ô; ʙ) ʩʦʩʥʦʚʦʝ ʨʝʜʢʦʣʝ-

ʩʴʝ ʪʨʦʩʪʥʠʢʦʚʦ-ʚʘʭʪʦʚʦ-ʩʬʘʛʥʦʚʦʝ; ʚ) Sp, ʚʩʪʨʝ-

ʯʘʝʪʩʷ ʨʘʩʩʝʷʥʥʦ (ʦʙʠʣʠʝ ʚʠʜʘ 1ï2%). 

Ophrys insectifera L. ï ʆʬʨʠʩ ʥʘʩʝʢʦʤʦʥʦʩʥʘʷ 
1. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 

ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~2 ʢʤ ʥʘ ɺ 

ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á48.928ô E 028Á22.960ô; ʙ) ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʩʬʘʛʥʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩ ʚʳʩʦʢʠʤ ʫʯʘʩʪʠʝʤ Betula 

humilis Schrank.; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ 
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ʵʢʟʝʤʧʣʷʨʘʤʠ (ʥʘ ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ ï 11 ʰʪʫʢ, 

ʮʚʝʪʫʱʠʭ ï 5 ʦʩʦʙʝʡ).  

2. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 

ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~2,9 ʢʤ ʥʘ 

ʖ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á47.380ô E 028Á20.756ô ʜʦ N 54Á47.368ô 

E 028Á21.074ô; ʙ) ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʦʪʢʨʳʪʳʭ 

ʫʯʘʩʪʢʘʭ ʙʦʣʦʪʘ ʦʪ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʪʨʦʩʪʥʠʢʦʚʦ-

ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʛʦ (ʩ ʨʝʜʢʦ ʩʪʦʷʱʠʤʠ Pinus syl-

vestris L.) ʜʦ ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʛʦ; ʚ) Sol, ʧʨʦʠʟ-

ʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ (ʥʘ ʩʪʘʜʠʠ ʙʫ-

ʪʦʥʠʟʘʮʠʠ ï 20 ʰʪʫʢ, ʮʚʝʪʫʱʠʭ ï 2 ʦʩʦʙʠ).  

3. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~1,9 ʢʤ ʥʘ 

ʖ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á47.922ô E 028Á21.065ô; ʙ) ʩʦʩʥʦʚʦʝ ʨʝʜʢʦʣʝ-

ʩʴʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʝ; ʚ) Sol, 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ (6 ʰʪʫʢ 

ʥʘ ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ). 

II  ʢʘʪʝʛʦʨʠʷ (EN) ï ʠʩʯʝʟʘʶʱʠʡ ʚʠʜ 

Corallorhiza trifida  Chatel. ï  

ʃʘʜʴʷʥ ʪʨʝʭʥʘʜʨʝʟʥʳʡ 

4. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~1,9 ʢʤ ʥʘ 

ɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á48.934ô E 028Á22.869ô ʜʦ N 54Á48.914ô 

E 028Á23.314ô; ʙ) ʩʦʩʥʷʢ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʦʩʦʢʦʚʦ-

ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʧʦ 3ï5 ʵʢʟʝʤʧʣʷʨʦʚ (ʚʩʝ ʚʳʷʚʣʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ (16) ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʜʠʠ ʮʚʝʪʝʥʠʷ). 

5. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 

ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~2,3 ʢʤ ʥʘ 

ʖɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜ-

ʩʢʦʝ, N 54Á47.857ô E 028Á22.051ô; ʙ) ʩʦʩʥʷʢ ʦʩʦʢʦ-

ʚʦ-ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ 

ʮʚʝʪʫʱʠʤʠ ʦʩʦʙʷʤʠ (7 ʰʪʫʢ). 

6. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 

ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~2,9 ʢʤ ʥʘ 

ʖ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á47.386ô E 028Á19.880ô ʜʦ N 54Á47.387ô 

E 028Á20.593ô; ʙ) ʩʦʩʥʷʢ ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ; ʚ) 

Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 13 ʨʘʩʪʝʥʠʡ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤ-

ʧʣʷʨʘʤʠ (ʚʩʝ ʥʘ ʩʪʘʜʠʠ ʮʚʝʪʝʥʠʷ). 

Liparis loeselii (L.) Rich. ï ʃʦʩʥʷʢ ʃʦʟʝʣʷ 

7. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~1,9 ʢʤ ʥʘ 

ɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á48.929ô E 028Á22.856ô; ʙ) ʩʦʩʥʷʢ ʢʫʩʪʘʨʥʠʯ-

ʢʦʚʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 5 ʦʪ-

ʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ (ʚʩʝ ʥʘ ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ). 

8. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~1,9 ʢʤ ʥʘ 

ʖɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á47.381ô E 028Á20.822ô ʜʦ N 54Á47.367ô 

E 028Á21.067ô; ʙ) ʟʘʥʠʤʘʝʪ ʦʪʢʨʳʪʳʝ ʫʯʘʩʪʢʠ ʙʦ-

ʣʦʪʘ ʩ ʨʝʜʢʦ ʩʪʦʷʱʠʤʠ Pinus sylvestris ʦʪ ʢʫʩʪʘʨ-

ʥʠʯʢʦʚʦ-ʪʨʦʩʪʥʠʢʦʚʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʭ ʜʦ ʦʩʦ-

ʢʦʚʦ-ʩʬʘʛʥʦʚʳʭ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 6 ʦʪʜʝʣʴʥʳʭ 

ʵʢʟʝʤʧʣʷʨʦʚ (ʚʩʝ ʥʘ ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ). 

Listera cordata (L.) R. Br. ï  

ʊʘʡʥʠʢ ʩʝʨʜʮʝʚʠʜʥʳʡ 

9. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~3,1 ʢʤ ʥʘ 

ʉɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á49.955ô E 028Á23.360ô; ʙ) ʩʦʩʥʦʚʦʝ ʨʝʜʢʦʣʝ-

ʩʴʝ ʪʨʦʩʪʥʠʢʦʚʦ-ʚʘʭʪʦʚʦ-ʩʬʘʛʥʦʚʦʝ; ʚ) Sol, ʧʨʦ-

ʠʟʨʘʩʪʘʝʪ 10 ʮʚʝʪʫʱʠʭ ʨʘʩʪʝʥʠʡ. 

10. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~3,4 ʢʤ ʥʘ 

ʖʖɿ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜ-

ʩʢʦʝ, N 54Á47.394ô E 028Á19.378ô; ʙ) ʩʦʩʥʦʚʦʝ 

ʨʝʜʢʦʣʝʩʴʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʝ; ʚ) 

Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 8 ʮʚʝʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʚ ʚʠʜʝ 

ʛʨʫʧʧʳ. 

11. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~2,9 ʢʤ ʥʘ 

ʖ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á47.394ô E 028Á19.882ô ʜʦ N 54Á47.381ô 

E 028Á20.807ô; ʙ) ʦʪʤʝʯʝʥʳ ʦʪ ʝʣʴʥʠʢʘ ʧʨʠʨʫ-

ʯʝʡʥʦ-ʪʨʘʚʷʥʦʛʦ (ʧʦ ʢʚʘʨʪʘʣʴʥʦʡ ʧʨʦʩʝʢʝ) ʜʦ ʩʦʩ-

ʥʷʢʘ ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʛʦ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪ-

ʜʝʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦ 8ï10 ʦʩʦʙʝʡ (ʚʩʝ ʥʘ ʩʪʘʜʠʠ 

ʮʚʝʪʝʥʠʷ). 

Malaxis monophyllos (L.) Sw. ï  

ʄʷʢʦʪʥʠʮʘ ʦʜʥʦʣʠʩʪʥʘʷ 

12. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~3,2 ʢʤ ʥʘ 

ʖʖɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜ-

ʩʢʦʝ, N 54Á47.390ô E 028Á19.871ô; ʙ) ʚʜʦʣʴ ʢʚʘʨ-

ʪʘʣʴʥʦʡ ʧʨʦʩʝʢʠ ʚ ʩʦʩʥʷʢʝ ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʤ; ʚ) 

Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ (ʥʘ 

ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ ï 4 ʦʩʦʙʠ). 

13. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~2,3 ʢʤ ʥʘ 

ʖɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜ-

ʩʢʦʝ, N 54Á47.857ô E 028Á22.051ô; ʙ) ʩʦʩʥʷʢ ʦʩʦʢʦ-

ʚʦ-ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 3 ʵʢʟʝʤʧʣʷʨʘ 

(ʚʩʝ ʥʘ ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ). 

Pedicularis sceptrum-carolinum L. ï  

ʄʳʪʥʠʢ ʩʢʠʧʝʪʨʦʚʠʜʥʳʡ 

14. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʇʨʫʞʘʥʩʢʠʡ 

ʨʘʡʦʥ, ~1,6 ʢʤ ʥʘ ʉ ʦʪ ʜ. ʖʟʝʬʠʥ, ʧʝʨʝʭʦʜʥʦʝ ʙʦ-

ʣʦʪʦ ɼʠʢʦʝ, N 52Á44.916ô E 024Á16.264ô; ʙ) ʟʘʢʫ-

ʩʪʘʨʝʥʥʦʝ ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʦʝ ʙʦʣʦʪʦ; ʚ) Sol, ʮʝʥʦ-

ʧʦʧʫʣʷʮʠʷ ʩ ʧʣʦʪʥʦʩʪʴʶ ʵʢʟʝʤʧʣʷʨʦʤ ʜʦ 30 ʨʘʩ-

ʪʝʥʠʡ, ʬʝʥʦʬʘʟʘ ʮʚʝʪʝʥʠʝ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝ. 

15. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʇʨʫʞʘʥʩʢʠʡ 

ʨʘʡʦʥ, ~1,9 ʢʤ ʥʘ ɿʖɿ ʦʪ ʜ. ʖʟʝʬʠʥ, ʧʝʨʝʭʦʜʥʦʝ 
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ʙʦʣʦʪʦ ɼʠʢʦʝ, N 52Á43.894ô E 024Á14.767ô; ʙ) ʨʝʜ-

ʢʦʣʝʩʴʝ ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sol, 

ʧʨʦʠʟʨʘʩʪʘʝʪ 10 ʦʪʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʬʝʥʦ-

ʬʘʟʘ ʮʚʝʪʝʥʠʝ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝ. 

16. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɿʚʘʥʝʮè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ, ɼʨʦʛʠʯʠʥʩʢʠʡ 

ʨʘʡʦʥ, ~4,6 ʢʤ ʥʘ ʖ ʦʪ ʜ. ʅʦʚʦʩʝʣʢʠ, ʥʠʟʠʥʥʦʝ 

ʙʦʣʦʪʦ ɿʚʘʥʝʮ, N 52Á04.374ô E 024Á49.763ô; ʙ) ʟʘ-

ʢʫʩʪʘʨʝʥʥʘʷ ʦʢʨʘʠʥʘ ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʦʝ ʙʦʣʦʪʦ; ʚ) 

Sp, ʧʨʦʠʟʨʘʩʪʘʝʪ 2 ʦʪʜʝʣʴʥʳʤʠ ʣʦʢʫʩʘʤʠ ʩ ʯʠʩ-

ʣʝʥʥʦʩʪʴʶ ʧʦʙʝʛʦʚ ʚ ʢʘʞʜʦʤ ʜʦ 20 ʰʪʫʢ, ʬʝʥʦ-

ʬʘʟʘ ʮʚʝʪʝʥʠʝ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝ. 

17. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɿʚʘʥʝʮè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ, ɼʨʦʛʠʯʠʥʩʢʠʡ 

ʨʘʡʦʥ, ~4,2 ʢʤ ʥʘ ʖ ʦʪ ʜ. ʅʦʚʦʩʝʣʢʠ, ʥʠʟʠʥʥʦʝ 

ʙʦʣʦʪʦ ɿʚʘʥʝʮ, N 52Á04.575ô E 024Á49.623ô; ʙ) ʟʘ-

ʢʫʩʪʘʨʝʥʥʳʡ ʫʯʘʩʪʦʢ ʦʩʦʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦ-ʛʠʧ-

ʥʦʚʦʛʦ ʙʦʣʦʪʘ; ʚ) Sp, ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʩ ʧʣʦʪʥʦ-

ʩʪʴʶ ʨʘʩʪʝʥʠʡ ʜʦ 30 ʰʪʫʢ, ʚʩʝ ʧʦʙʝʛʠ ʥʘ ʩʪʘʜʠʠ 

ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ. 

Rubus chamaemorus L. ï ʄʦʨʦʰʢʘ 

18. ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟʥʠʢ 
çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ ʨʘʡʦʥ, 

~1,5 ʢʤ ʥʘ ʉɿ ʦʪ ʜ. ɹʫʜʳ, ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ ɽʣʴʥʷ, 

ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ ʦʟ. ʗʞʛʠʥʷ, 

N 55Á29.095ô E 027Á47.096ô; ʙ) ʚʝʨʝʩʢʦʚʦ-ʧʫʰʠ-

ʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sp, ʧʨʦʠʟʨʘʩ-

ʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʢʫʨʪʠʥʘʤʠ (ʧʦ 10ï20 ʰʪʫʢ), ʬʝ-

ʥʦʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ. 

19. ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟʥʠʢ 

çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ ʨʘʡʦʥ, 

~5,9 ʢʤ ʥʘ ɺ ʦʪ ʜ. ɹʝʣʝʚʮʳ, ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ 

ɽʣʴʥʷ, N 55Á31.097ô E 027Á44.885ô; ʙ) ʢʫʩʪʘʨʥʠʯ-

ʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sol, 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ, ʬʝʥʦ-

ʬʘʟʘ ʚʝʛʝʪʘʮʠʠ ʫ ʚʩʝʭ 30 ʰʪʫʢ. 

20. ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟʥʠʢ 
çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ ʨʘʡʦʥ, 

~5,0 ʢʤ ʥʘ ʉɿ ʦʪ ʜ. ɹʫʜʳ, ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ ɽʣʴʥʷ, 

ʤʝʞʜʫ ʦʟ. ʉʫʭʦʝ ʠ ɺʳʩʦʢʦʝ, N 55Á31.097ô 

E 027Á44.885ô; ʙ) ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛ-

ʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 25 ʦʪ-

ʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ (ʚʩʝ ʥʘ ʩʪʘʜʠʠ ʚʝʛʝʪʘʮʠʠ). 

21. ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟʥʠʢ 
çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ ʨʘʡʦʥ, 

~5,6 ʢʤ ʥʘ ʉʉɿ ʦʪ ʜ. ɹʫʜʳ, ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ ɽʣʴʥʷ, 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ ʦʟ. ʃʦʧʫʭʠ, 

N 55Á31.481ô E 027Á47.218ô; ʙ) ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʧʫ-

ʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sp, ʧʨʦʠʟ-

ʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʢʫʨʪʠʥʘʤʠ (ʧʦ 10ï20 ʰʪʫʢ), 

ʬʝʥʦʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ. 

22. ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟʥʠʢ 
çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ ʨʘʡʦʥ, 

~4,7 ʢʤ ʥʘ ʉʉɿ ʦʪ ʜ. ɹʫʜʳ, ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ ɽʣʴʥʷ, 

ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ ʦʟ. ʉʤʦʚʞ, 

N 55Á30.968ô E 027Á47.251ô; ʙ) ʚʝʨʝʩʢʦʚʦ-ʧʫʰʠ-

ʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sol, ʧʨʦʠʟʨʘʩ-

ʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ, ʬʝʥʦʬʘʟʘ ʚʝʛʝʪʘ-

ʮʠʠ ʫ ʚʩʝʭ 18 ʰʪʫʢ. 

23. ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟʥʠʢ 
çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ ʨʘʡʦʥ, 

~4,6 ʢʤ ʥʘ ʉCɿ ʦʪ ʜ. ɹʫʜʳ, ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ ɽʣʴʥʷ, 

ʚʜʦʣʴ ʶʞʥʳʭ ʙʝʨʝʛʦʚ ʤʝʣʢʠʭ ʦʟʝʨʘʚʦʢ ʚ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʳʭ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟ. ʇʣʦʩʢʦʝ, ʦʪ 

N 55Á30.810ô E 027Á46.791ôʜʦ N 55Á30.801ô 

E 027Á46.415ô; ʙ) ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛ-

ʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sp, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴ-

ʥʳʤʠ ʢʫʨʪʠʥʘʤʠ (ʧʦ 18ï35 ʰʪʫʢ), ʬʝʥʦʬʘʟʘ ï ʚʝ-

ʛʝʪʘʮʠʷ. 

III  ʢʘʪʝʛʦʨʠʷ (VU) ï ʫʷʟʚʠʤʳʡ ʚʠʜ 

Baeothryon alpinum (L.) Egor. ï  

ʇʫʭʦʥʦʩ ʘʣʴʧʠʡʩʢʠʡ 

24. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 

ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~3,7 ʢʤ ʥʘ 

ʉɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á49.958ô E 028Á24.046ô ʜʦ N 54Á49.927ô 

E 028Á24.121ô; ʙ) ʩʦʩʥʦʚʦʝ ʨʝʜʢʦʣʝʩʴʝ ʪʨʦʩʪʥʠʢʦ-

ʚʦ-ʚʘʭʪʦʚʦ-ʩʬʘʛʥʦʚʦʝ; ʚ) Cop1, ʧʨʦʠʟʨʘʩʪʘʝʪ ʜʦ-

ʚʦʣʴʥʦ ʦʙʠʣʴʥʦ, ʚʩʝ ʨʘʩʪʝʥʠʷ ʥʘ ʩʪʘʜʠʠ ʧʣʦʜʦʥʦ-

ʰʝʥʠʷ. 

25. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~2,5 ʢʤ ʥʘ 

ʉɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á49.570ô E 028Á23.195ô; ʙ) ʩʦʩʥʦʚʦʝ ʨʝʜʢʦʣʝ-

ʩʴʝ ʪʨʦʩʪʥʠʢʦʚʦ-ʚʘʭʪʦʚʦ-ʩʬʘʛʥʦʚʦʝ; ʚ) Cop1, ʧʨʦ-

ʠʟʨʘʩʪʘʝʪ ʜʦʚʦʣʴʥʦ ʦʙʠʣʴʥʦ ʛʨʫʧʧʘʤʠ ʧʦ 20ï30 

ʧʣʦʜʦʥʦʩʷʱʠʭ ʦʩʦʙʝʡ. 

26. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~1,6 ʢʤ ʥʘ 

ɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á49.938ô E 028Á22.634ô ʜʦ N 54Á48.913ô 

E 028Á23.379ô; ʙ) ʩʦʩʥʷʢ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʦʩʦʢʦʚʦ-

ʩʬʘʛʥʦʚʳʡ; ʚ) Cop1, ʧʨʦʠʟʨʘʩʪʘʝʪ ʜʦʚʦʣʴʥʦ 

ʦʙʠʣʴʥʦ, ʛʨʫʧʧʳ ʧʦ 30ï40 ʨʘʩʪʝʥʠʡ, ʚʩʝ ʥʘʭʦ-

ʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ ʧʣʦʜʦʥʦʰʝʥʠʷ. 

27. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~2,9 ʢʤ ʥʘ 

ʖ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á47.378ô E 028Á20.735ô ʜʦ N 54Á47.365ô 

E 028Á21.083ô; ʙ) ʦʪʢʨʳʪʳʝ ʫʯʘʩʪʢʠ ʙʦʣʦʪʘ ʩ ʨʝʜ-

ʢʦ ʩʪʦʷʱʠʤʠ Pinus sylvestris ʦʪ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʪʨʦʩʪʥʠʢʦʚʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʭ ʜʦ ʦʩʦʢʦʚʦ-

ʩʬʘʛʥʦʚʳʭ; ʚ) Cop1, ʧʨʦʠʟʨʘʩʪʘʝʪ ʜʦʚʦʣʴʥʦ 

ʦʙʠʣʴʥʦ, ʚʩʝ ʨʘʩʪʝʥʠʷ ʥʘ ʩʪʘʜʠʠ ʧʣʦʜʦʥʦʰʝʥʠʷ. 

Betula humilis Schrank ï ɹʝʨʝʟʘ ʧʨʠʟʝʤʠʩʪʘʷ 

28. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~4,6 ʢʤ ʥʘ 

ʉɺ ʦʪ ʜ. ʈʦʞʥʦ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á47.378ô E 028Á20.807ô ʜʦ N 54Á47.374ô 

E 028Á21.027ô; ʙ) ʦʪ ʩʦʩʥʷʢʘ ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʛʦ 

ʜʦ ʩʦʩʥʷʢʘ ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʛʦ ʩ ʚʳʩʦʢʠʤ ʫʯʘʩ-
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ʪʠʝʤ Betula humilis; ʚ) Cop2, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʙʠʣʴ-

ʥʦ, ʚʳʩʪʫʧʘʝʪ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ, ʥʘ ʩʪʘʜʠʠ 

ʧʣʦʜʦʥʦʰʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚʩʝ ʚʳʷʚʣʝʥʥʳʝ ʨʘʩ-

ʪʝʥʠʷ. 

29. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~3.6 ʢʤ ʥʘ 

ʉɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á49.929ô E 028Á23.986ô ʜʦ N 54Á49.927ô 

E 028Á24.121ô; ʙ) ʩʦʩʥʦʚʦʝ ʨʝʜʢʦʣʝʩʴʝ ʪʨʦʩʪʥʠ-

ʢʦʚʦ-ʚʘʭʪʦʚʦ-ʩʬʘʛʥʦʚʦʝ, ʚ) Cop1, ʧʨʦʠʟʨʘʩʪʘʝʪ 

ʜʦʚʦʣʴʥʦ ʦʙʠʣʴʥʦ, ʚʩʝ ʨʘʩʪʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘ-

ʜʠʠ ʧʣʦʜʦʥʦʰʝʥʠʷ. 

30. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 

ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~0,4 ʢʤ ʥʘ 

ɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á48.974ô E 028Á21.471ô ʜʦ N 54Á48.914ô 

E 028Á23.416ô; ʙ) ʦʩʦʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦ-ʩʬʘʛʥʦʚʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʩ ʚʳʩʦʢʠʤ ʫʯʘʩʪʠʝʤ Betula humilis; ʚ) 

Cop2, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʙʠʣʴʥʦ (ʜʦʤʠʥʠʨʫʶʱʠʡ 

ʚʠʜ), ʥʘ ʩʪʘʜʠʠ ʧʣʦʜʦʥʦʰʝʥʠʷ ʚʩʝ ʦʪʤʝʯʝʥʥʳʝ ʵʢ-

ʟʝʤʧʣʷʨʳ. 

31. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~2,6 ʢʤ ʥʘ 

ɺʉɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜ-

ʩʢʦʝ, ʦʪ N 54Á49.526ô E 028Á23.347ô ʜʦ 

N 54Á49.474ô E 028Á23.632ô; ʙ) ʩʦʩʥʷʢ ʢʫʩʪʘʨʥʠʯ-

ʢʦʚʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ; ʚ) Cop1, ʧʨʦʠʟʨʘʩʪʘʝʪ 

ʜʦʚʦʣʴʥʦ ʦʙʠʣʴʥʦ, ʬʝʥʦʬʘʟʘ ʧʣʦʜʦʥʦʰʝʥʠʷ ʫ 

ʚʩʝʭ ʨʘʩʪʝʥʠʡ. 

32. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʚʠʩʣʦʯ-

ʩʢʠʡ ʨʘʡʦʥ, ~8,1 ʢʤ ʥʘ ʖʖɺ ʦʪ ʜ. ʅʦʚʳʡ ɼʚʦʨ, 

ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ɼʠʢʦʝ, N 52Á45.169ô 

E 024Á20.151ô; ʙ) ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦ-

ʚʦʝ ʙʦʣʦʪʦ ʩ ʝʜʠʥʠʯʥʳʤʠ ʜʝʨʝʚʴʷʤʠ Betula pu-

bescens Ehrh.; ʚ) Sp, ʧʨʦʠʟʨʘʩʪʘʝʪ ʨʘʩʩʝʷʥʥʦ, ʬʝ-

ʥʦʬʘʟʘ ʧʣʦʜʦʥʦʰʝʥʠʷ. 

33. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʚʠʩʣʦʯ-

ʩʢʠʡ ʨʘʡʦʥ, ~7,8 ʢʤ ʥʘ ʖ ʦʪ ʜ. ʅʦʚʳʡ ɼʚʦʨ, ʧʝʨʝ-

ʭʦʜʥʦʝ ʙʦʣʦʪʦ ɼʠʢʦʝ, N 52Á45.611ô E 024Á19.333ô; 

ʙ) ʦʪʢʨʳʪʦʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʝ 

ʙʦʣʦʪʦ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʝʜʠʥʠʯʥʦ, ʫ ʚʩʝʭ ʵʢ-

ʟʝʤʧʣʷʨʦʚ ʬʝʥʦʬʘʟʘ ʧʣʦʜʦʥʦʰʝʥʠʷ. 

34. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʚʠʩʣʦʯ-

ʩʢʠʡ ʨʘʡʦʥ, ~3,9 ʢʤ ʥʘ ʖɺ ʦʪ ʜ. ʅʦʚʳʡ ɼʚʦʨ, ʧʝ-

ʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ɼʠʢʦʝ, N 52Á47.635ô 

E 024Á21.721ô; ʙ) ʧʫʰʠʩʪʳʡ ʙʝʨʝʟʥʷʢ ʟʣʘʢʦʚʦ-ʨʘʟ 

ʥʦʪʨʘʚʥʳʡ; ʚ) Sp, ʧʨʦʠʟʨʘʩʪʘʝʪ ʨʘʩʩʝʷʥʥʦ, ʬʝʥʦ-

ʬʘʟʘ ʧʣʦʜʦʥʦʰʝʥʠʷ. 

35. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʚʠʩʣʦʯ-

ʩʢʠʡ ʨʘʡʦʥ, ~4,0 ʢʤ ʥʘ ʖɺ ʦʪ ʜ. ʅʦʚʳʡ ɼʚʦʨ, ʧʝ-

ʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ɼʠʢʦʝ, N 52Á47.548ô 

E 024Á21.041ô;   ʙ)   ʦʩʦʢʦʚʦ-  ʚʘʭʪʦʚʦ-  ʩʬʘʛʥʦʚʳʡ  

ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ 

ʵʢʟʝʤʧʣʷʨʘʤʠ, ʬʝʥʦʬʘʟʘ ʧʣʦʜʦʥʦʰʝʥʠʷ ʫ ʚʩʝʭ 

ʨʘʩʪʝʥʠʡ. 

36. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʚʠʩʣʦʯ-

ʩʢʠʡ ʨʘʡʦʥ, ~4,5 ʢʤ ʥʘ ʖɿ ʦʪ ʜ. ʅʦʚʳʡ ɼʚʦʨ, ʧʝ-

ʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ɼʠʢʦʝ, N 52Á47.373ô 

E 024Á20.233ô; ʙ) ʥʠʟʠʥʥʦʝ ʩʠʣʴʥʦ ʟʘʢʫʩʪʘʨʝʥʥʦʝ 

ʙʦʣʦʪʦ ʩ ʫʯʘʩʪʠʝʤ Phragmites australis (Cav.) Trin. 

ex Steud.; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤ-

ʧʣʷʨʘʤʠ (30 ʰʪʫʢ), ʬʝʥʦʬʘʟʘ ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʚʝ-

ʛʝʪʘʮʠʠ ʫ 20 ʵʢʟʝʤʧʣʷʨʦʚ. 

37. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʚʠʩʣʦʯ-

ʩʢʠʡ ʨʘʡʦʥ, ~4,3 ʢʤ ʥʘ ʖ ʦʪ ʜ. ʅʦʚʳʡ ɼʚʦʨ, ʧʝʨʝ-

ʭʦʜʥʦʝ ʙʦʣʦʪʦ ɼʠʢʦʝ, ʦʪ N 52Á47.422ô 

E 024Á20.981ô ʜʦ N 52Á47.434ô E 024Á20.593ô; ʙ) 

ʠʚʥʷʢʦʚʦ-ʦʩʦʢʦʚʦ-ʙʦʣʦʪʥʦʪʨʘʚʷʥʦʡ ʫʯʘʩʪʦʢ ʙʦ-

ʣʦʪʘ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤʧʣʷ-

ʨʘʤʠ, ʬʝʥʦʬʘʟʘ ʚʝʛʝʪʘʮʠʠ ʚ ʚʩʝʭ 17 ʨʘʩʪʝʥʠʡ. 

Carex paupercula Michx. (=Carex magellanica) ï 

ʆʩʦʢʘ ʟʘʣʠʚʥʘʷ 
38. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 

ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~2,5 ʢʤ ʥʘ 

ɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á48.917ô E 028Á23.434ô; ʙ) ʩʦʩʥʷʢ ʦʩʦʢʦʚʦ-

ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʝʜʠʥʠʯʥʦ (ʥʘ ʩʪʘ-

ʜʠʠ ʧʣʦʜʦʥʦʰʝʥʠʷ 7 ʚʳʷʚʣʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ). 

39. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~3,1 ʢʤ ʥʘ 

ʖ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á47.390ô E 028Á20.066ô; ʙ) ʩʦʩʥʷʢ ʦʩʦʢʦʚʦ-

ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʝʜʠʥʠʯʥʦ (10 ʨʘʩ-

ʪʝʥʠʡ ʥʘ ʩʪʘʜʠʠ ʧʣʦʜʦʥʦʰʝʥʠʷ). 

Eriophorum gracile Koch. ï ʇʫʰʠʮʘ ʩʪʨʦʡʥʘʷ 

40. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~3,6 ʢʤ ʥʘ 

ʉɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á49.922ô E 028Á24.069ô; ʙ) ʩʦʩʥʦʚʦʝ ʨʝʜʢʦʣʝ-

ʩʴʝ ʪʨʦʩʪʥʠʢʦʚʦ-ʚʘʭʪʦʚʦ-ʩʬʘʛʥʦʚʦʝ; ʚ) Sp, ʧʨʦʠʟ-

ʨʘʩʪʘʝʪ ʨʘʩʩʝʷʥʦ (ʥʘ ʩʪʘʜʠʠ ʧʣʦʜʦʥʦʰʝʥʠʷ). 

41. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʇʨʫʞʘʥʩʢʠʡ 

ʨʘʡʦʥ, ~2,1 ʢʤ ʥʘ ʉʉɿ ʦʪ ʜ. ʖʟʝʬʠʥ, ʧʝʨʝʭʦʜʥʦʝ 

ʙʦʣʦʪʦ ɼʠʢʦʝ, N 52Á45.172ô E 024Á16.031ô; ʙ) ʚʘʭ-

ʪʦʚʦ-ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ ʟʘʢʫʩʪʘ-

ʨʝʥʥʳʡ Salix cinerea L.; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪ-

ʜʝʣʴʥʳʤʠ ʛʨʫʧʧʠʨʦʚʢʘʤʠ, ʬʝʥʦʬʘʟʘ ʧʣʦʜʦʥʦʰʝ-

ʥʠʷ. 

42. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʇʨʫʞʘʥʩʢʠʡ 

ʨʘʡʦʥ, ~1,9 ʢʤ ʥʘ ʉʉɺ ʦʪ ʜ. ʖʟʝʬʠʥ, ʧʝʨʝʭʦʜʥʦʝ 

ʙʦʣʦʪʦ ɼʠʢʦʝ, N 52Á44.998ô E 024Á17.000ô; ʙ) ʦʪ-

ʢʨʳʪʳʡ ʚʘʭʪʦʚʦ-ʭʚʦʱʦʚʦ-ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʳʡ ʫʯʘ-

ʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʤʦʟʘʠʯʥʳʤʠ ʣʦ-

ʢʫʩʘʤʠ, ʬʝʥʦʬʘʟʘ ʧʣʦʜʦʥʦʰʝʥʠʷ. 
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Monesses uniflora (L.) A. Gray ï  

ʆʜʥʦʮʚʝʪʢʘ ʦʜʥʦʮʚʝʪʢʦʚʘʷ 

43. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~3,0 ʢʤ ʥʘ 

ʖ, ʖɿ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ 

ʉʣʦʙʦʜʩʢʦʝ, ʦʪ N 54Á47.399ô E 028Á19.381ô ʜʦ 

N 54Á47.363ô E 028Á20.814ô; ʙ) ʦʪ ʝʣʴʥʠʢʘ ʧʨʠʨʫ-

ʯʝʡʥʦʛʦ-ʪʨʘʚʷʥʦʛʦ (ʧʦ ʢʚʘʨʪʘʣʴʥʦʡ ʧʨʦʩʝʢʝ) ʜʦ 

ʩʦʩʥʷʢʘ ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʛʦ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 

ʛʨʫʧʧʘʤʠ ʧʦ 2ï10 ʦʩʦʙʝʡ (ʚʩʝ ʨʘʩʪʝʥʠʷ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʩʪʘʜʠʠ ʮʚʝʪʝʥʠʷ). 

44. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~1,7 ʢʤ ʥʘ 

ɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á48.948ô E 028Á22.571ô ʜʦ N 54Á48.917ô 

E 028Á23.297ô; ʙ) ʩʦʩʥʷʢ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʦʩʦʢʦʚʦ-

ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʛʨʫʧʧʘʤʠ ʧʦ 8ï12 

ʵʢʟʝʤʧʣʷʨʦʚ (ʬʝʥʦʬʘʟʘ ʮʚʝʪʝʥʠʷ). 

45. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~1,9 ʢʤ ʥʘ 

ʖ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á47.922ô E 028Á21.065ô; ʙ) ʩʦʩʥʦʚʦʝ ʨʝʜʢʦʣʝ-

ʩʴʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʝ; ʚ) Sol, 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ ʛʨʫʧ-

ʧʘʤʠ ʧʦ 3ï5 ʦʩʦʙʝʡ (ʚʩʝ ʦʪʤʝʯʝʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ʮʚʝʪʫʱʠʝ). 

46. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~1,4 ʢʤ ʥʘ 

ʖʖɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ 

ʉʣʦʙʦʜʩʢʦʝ, N 54Á48.415ô E 028Á22.057ô; ʙ) ʩʦʩʥʷʢ 

ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 9 ʦʪ-

ʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ (ʚʩʝ ʥʘ ʩʪʘʜʠʠ ʮʚʝʪʝʥʠʷ). 

Salix myrtilloides L. ï ʀʚʘ ʯʝʨʥʠʯʥʘʷ 

47. ʘ) ʪʝʨʨʠʪʦʨʠʷ ʧʣʘʥʠʨʫʝʤʦʛʦ ʢ ʩʦʟʜʘʥʠʶ 
ʟʘʢʘʟʥʠʢʘ çɺʝʜʨʝʮʢʦʝ ʙʦʣʦʪʦè, ʄʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʏʝʨʚʝʥʩʢʠʡ ʨʘʡʦʥ, ~1,1 ʢʤ ʥʘ ʖɺ ʦʪ ʜ. ɺʠʥʦʛʨʘ-

ʜʦʚʢʘ, N 53Á49.181ô E 028Á38.008ô; ʙ) ʦʢʨʘʠʥʘ ʚʝʨ-

ʭʦʚʦʛʦ ʙʦʣʦʪʘ, ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ ʬʠʪʦʮʝʥʦʟ, ʟʘ-

ʢʫʩʪʘʨʝʥʥʳʡ Salix cinerea ʠ Betula pubescens; ʚ) 

Sp, ʧʨʦʠʟʨʘʩʪʘʝʪ ʨʘʩʩʝʷʥʥʦ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʣʦ-

ʢʫʩʦʚ (10 ʰʪʫʢ), ʬʝʥʦʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ. 

Sphagnum molle Sull. ï ʉʬʘʛʥʫʤ ʤʷʛʢʠʡ 

48. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ 

ʨʘʡʦʥ, ~1,5 ʢʤ ʥʘ ʉɿ ʦʪ ʜ. ɹʫʜʳ, ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ 

ɽʣʴʥʷ, ʶʞʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ ʦʟ. ʗʞʛʠʥʷ, ʦʪ 

N 55Á29.147ô E 027Á47.161ôʜʦ N 55Á29.109ô 

E 027Á47.053ô; ʙ) ʦʪ ʚʝʨʝʩʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦ-

ʚʦʛʦ ʜʦ ʚʝʨʝʩʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʧʦʣʠʪʨʠʭʦʚʦ-ʩʬʘʛ-

ʥʦʚʦʛʦ ʫʯʘʩʪʢʦʚ ʙʦʣʦʪʘ; ʚ) Sp, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪ-

ʜʝʣʴʥʳʤʠ ʢʫʨʪʠʥʘʤʠ (ʦʙʠʣʠʝ ʚʠʜʘ ʚ ʩʨʝʜʥʝʤ 

10%), ʬʝʥʦʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ. 

49. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ 

ʨʘʡʦʥ, ~3,3 ʢʤ ʥʘ ʉɿ ʦʪ ʜ. ɹʫʜʳ, ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ 

ɽʣʴʥʷ, ʤʝʞʜʫ ʦʟ. ɹʝʨʝʞʘ ʠ ʇʣʦʩʢʦʝ, ʦʪ 

N 55Á30.073ô E 027Á46.944ô ʜʦ N 55Á30.225ô 

E 027Á46.850ô; ʙ) ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʦʯʝʨʝʪʥʠʢʦʚʦ-

ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sp, ʧʨʦ-

ʠʟʨʘʩʪʘʝʪ ʨʘʩʩʝʷʥʦ, ʢʫʨʪʠʥʘʤʠ, ʬʝʥʦʬʘʟʘ ï ʚʝʛʝ-

ʪʘʮʠʷ. 

50. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ 

ʨʘʡʦʥ, ~4,4 ʢʤ ʥʘ ʖʖɺ ʦʪ ʜ. ʉʫʭʦʚʝʨʞʴʝ, ʚʝʨʭʦ-

ʚʦʝ ʙʦʣʦʪʦ ɽʣʴʥʷ, ʦʪ N 55Á33.396ô E 027Á49.441ô 

ʜʦ N 55Á33.421ô E 027Á49.754ô; ʙ) ʚʝʨʝʩʢʦʚʦ-ʧʫ-

ʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sol, ʧʨʦʠʟ-

ʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʢʫʨʪʠʥʘʤʠ, ʬʝʥʦʬʘʟʘ ï ʚʝʛʝ-

ʪʘʮʠʷ. 

51. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ 

ʨʘʡʦʥ, ~5,7 ʢʤ ʥʘ ʖʖɺ ʦʪ ʜ. ʉʫʭʦʚʝʨʞʴʝ, ʚʝʨʭʦ-

ʚʦʝ ʙʦʣʦʪʦ ɽʣʴʥʷ, ʶʞʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ ʦʟ. ʃʝʙʝ-

ʜʠʥʦʝ, ʦʪ N 55Á32.717ô E 027Á49.655ô ʜʦ 

N 55Á32.679ô E 027Á49.369ô; ʙ) ʦʪ ʚʝʨʝʩʢʦʚʦ-ʧʫʰʠ-

ʮʝʚʦ-ʩʬʘʛʥʦʚʦʛʦ ʜʦ ʚʝʨʝʩʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʧʦʣʠʪ-

ʨʠʭʦʚʦ-ʩʬʘʛʥʦʚʦʛʦ ʫʯʘʩʪʢʦʚ ʙʦʣʦʪʘ; ʚ) Cop2, 
(ʦʙʠʣʠʝ ʚʠʜʘ ʚʳʩʦʢʦʝ ï ʚ ʩʨʝʜʥʝʤ ʜʦʩʪʠʛʘʝʪ 65%) 

ʠ Cop1 (ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 

25%) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʬʠʪʦʮʝʥʦʟʫ, ʬʝʥʦʬʘʟʘ ï ʚʝ-

ʛʝʪʘʮʠʷ. 

52. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ 

ʨʘʡʦʥ, ~4,4 ʢʤ ʥʘ ʖʖɺ ʦʪ ʜ. ʉʫʭʦʚʝʨʞʴʝ, ʚʝʨʭʦ-

ʚʦʝ ʙʦʣʦʪʦ ɽʣʴʥʷ, ʦʪ N 55Á33.396ô E 027Á49.441ô 

ʜʦ N 55Á33.421ô E 027Á49.754ô; ʙ) ʚʝʨʝʩʢʦʚʦ-ʧʫ-

ʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sol, ʧʨʦʠʟ-

ʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʢʫʨʪʠʥʘʤʠ, ʬʝʥʦʬʘʟʘ ï ʚʝʛʝ-

ʪʘʮʠʷ. 

53. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ 

ʨʘʡʦʥ, ~4,8 ʢʤ ʥʘ ʖɺ ʦʪ ʜ. ʉʫʭʦʚʝʨʞʴʝ, ʚʝʨʭʦʚʦʝ 

ʙʦʣʦʪʦ ɽʣʴʥʷ, ʉɺ ʦʢʨʝʩʪʥʦʩʪʠ ʦʟ. ɽʣʴʥʷ, 

N 55Á34.286ô E 027Á51.868ô; ʙ) ʚʝʨʝʩʢʦʚʦ-ʧʫʰʠ-

ʮʝʚʦ-ʧʦʣʠʪʨʠʭʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sol, ʧʨʦʠʟ-

ʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʢʫʨʪʠʥʘʤʠ, ʬʝʥʦʬʘʟʘ ï ʚʝʛʝ-

ʪʘʮʠʷ. 

54.  ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ 

ʨʘʡʦʥ, ~3,7 ʢʤ ʥʘ ʖɺ ʦʪ ʜ. ʉʫʭʦʚʝʨʞʴʝ, ʚʝʨʭʦʚʦʝ 

ʙʦʣʦʪʦ ɽʣʴʥʷ, N 55Á34.573ô E 027Á50.924ô; ʙ) ʚʝ-

ʨʝʩʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) 

Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʢʫʨʪʠʥʘʤʠ, ʬʝʥʦ-

ʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ. 

55. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɽʣʴʥʷè, ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʄʠʦʨʩʢʠʡ 

ʨʘʡʦʥ, ~1,1 ʢʤ ʥʘ ʉɿ ʦʪ ʜ. ɹʫʜʳ, ʚʝʨʭʦʚʦʝ ʙʦʣʦʪʦ 

ɽʣʴʥʷ, ʶʞʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ ʦʟ. ʗʞʛʠʥʷ, 

N 55Á28.930ô E 027Á47.321ô; ʙ) ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʦʯʝʨʝʪʥʠʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʧʦʣʠʪʨʠʭʦʚʳʡ ʫʯʘʩʪʦʢ 

ʙʦʣʦʪʘ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʝʜʠʥʠʯʥʳʤʠ ʢʫʨʪʠ-

ʥʘʤʠ, ʬʝʥʦʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ. 

56. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʟʘʢʘʟ-

ʥʠʢ  çɼʦʢʫʜʦʚʩʢʠʡè,  ɻʨʦʜʥʝʥʩʢʘʷ  ʦʙʣʘʩʪʴ,  ʃʠʜ- 
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ʩʢʠʡ ʨʘʡʦʥ, ɻʃʍʋ çʃʠʜʩʢʠʡ ʣʝʩʭʦʟè, ɼʦʢʫʜʦʚ-

ʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ, ʢʚ. ˉ 75, 1,2 ʢʤ ʥʘ ʖɺ ʦʪ ʦʟ. 

ʃʝʙʝʜʠʥʦʝ, ʙʦʣʦʪʥʳʡ ʤʘʩʩʠʚ ɼʦʢʫʜʦʚʩʢʦʝ (ʶʞ-

ʥʘʷ ʯʘʩʪʴ ʟʘʢʘʟʥʠʢʘ) N 53Á47.395ô E 025Á27.381ô; 

ʙ) ʧʦʩʪʧʠʨʦʛʝʥʥʘʷ ʚʝʨʝʩʢʦʚʦ-ʧʦʣʠʪʨʠʭʦʚʦ-ʩʬʘʛ-

ʥʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ ʥʘ ʚʝʨʭʦʚʦʤ ʙʦʣʦʪʝ; ʚ) Cop3, 

ʧʦʧʫʣʷʮʠʷ ~ 5 ʛʘ.  

IV  ʢʘʪʝʛʦʨʠʷ (NT) ï  

ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʷʟʚʠʤʳʡ ʚʠʜ 

Iris  sibirica L. ï ʂʘʩʘʪʠʢ ʩʠʙʠʨʩʢʠʡ 

57. ʘ) ʪʝʨʨʠʪʦʨʠʷ ʧʣʘʥʠʨʫʝʤʦʛʦ ʢ ʩʦʟʜʘʥʠʶ 
ʟʘʢʘʟʥʠʢʘ çʃʦʟʦʨʦʚʱʠʥʘè, ʄʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ɹʝ-

ʨʝʟʠʥʩʢʠʡ ʨʘʡʦʥ, ~3,9 ʢʤ ʥʘ ɿʖɿ ʦʪ ʜ. ɸʚʛʫʩʪʦʚʦ, 

ʣʝʚʦʙʝʨʝʞʥʘʷ ʧʦʡʤʘ ʨ. ɹʝʨʝʟʠʥʘ, ʦʪ N 53Á45.291ô 

E 028Á56.270ô ʜʦ N 53Á45.361ô E 028Á56.783ô; ʙ) 

ʧʦʡʤʝʥʥʳʡ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʡ ʣʫʛ ʥʘ ʩʫʭʠʭ 

ʛʨʠʚʘʭ; ʚ) Sp, ʧʨʦʠʟʨʘʩʪʘʝʪ ʨʘʩʩʝʷʥʥʦ (ʨʘʩʪʝʥʠʷ 

ʥʘ ʨʘʟʥʳʭ ʬʝʥʦʬʘʟʘʭ ï ʚʝʛʝʪʘʮʠʷ, ʮʚʝʪʝʥʠʝ 

(ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʠʟ ʮʝʥʦʧʦʧʫʣʷ-

ʮʠʠ) ʠ ʧʣʦʜʦʥʦʰʝʥʠʝ). 

Listera ovata (L.) R. Br . ï ʊʘʡʥʠʢ ʷʡʮʝʚʠʜʥʳʡ 

58. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~3,2 ʢʤ ʥʘ 

ʖ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

ʦʪ N 54Á47.395ô E 028Á19.717ô ʜʦ N 54Á47.377ô 

E 028Á20.799ô; ʙ) ʦʪ ʝʣʴʥʠʢʘ ʧʨʠʨʫʯʝʡʥʦ-ʪʨʘʚʷ-

ʥʦʛʦ (ʧʦ ʢʚʘʨʪʘʣʴʥʦʡ ʧʨʦʩʝʢʝ) ʜʦ ʩʦʩʥʷʢʘ ʦʩʦʢʦ-

ʚʦ-ʩʬʘʛʥʦʚʦʛʦ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ 

ʵʢʟʝʤʧʣʷʨʘʤʠ (ʥʘ ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ ï 17 ʰʪʫʢ). 

59. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~1,5 ʢʤ ʥʘ 

ɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á48.947ô E 028Á22.540ô; ʙ) ʦʪʢʨʳʪʦʝ ʦʩʦʢʦʚʦ-

ʪʨʦʩʪʥʠʢʦʚʦ-ʛʠʧʥʦʚʦʝ-ʙʦʣʦʪʦ; ʚ) Sol, ʧʨʦʠʟʨʘʩ-

ʪʘʝʪ 12 ʦʪʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ (ʬʝʥʦʬʘʟʘ ʙʫʪʦ-

ʥʠʟʘʮʠʠ). 

60. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~1,9 ʢʤ ʥʘ 

ʖɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ 

ʉʣʦʙʦʜʩʢʦʝ, ʦʪ N 54Á47.922ô E 028Á21.065ô ʜʦ 

N 54Á47.900ô E 028Á21.551ô; ʙ) ʩʦʩʥʦʚʦʝ ʨʝʜʢʦʣʝ-

ʩʴʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʝ; ʚ) Sol, 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ (8 ʰʪʫʢ 

ʥʘ ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ). 

61. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~0,4 ʢʤ ʥʘ 

ɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á48.898ô E 028Á21.485ô; ʙ) ʦʪʢʨʳʪʦʝ ʦʩʦʢʦʚʦ-

ʛʠʧʥʦʚʦʝ ʙʦʣʦʪʦ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴ-

ʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ (ʥʘ ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ ï 5 

ʦʩʦʙʝʡ). 

62. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~1,2 ʢʤ ʥʘ 

ɺʖɺ ʦʪ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ 

ʉʣʦʙʦʜʩʢʦʝ, ʦʪ N 54Á48.415ô E 028Á22.057ô ʜʦ 

N 54Á48.640ô E 028Á20.015ô; ʙ) ʦʪʢʨʳʪʦʝ ʦʩʦʢʦʚʦ-

ʛʠʧʥʦʚʦ-ʩʬʘʛʥʦʚʦʝ ʙʦʣʦʪʦ ʩ ʚʳʩʦʢʠʤ ʫʯʘʩʪʠʝʤ 

Betula humilis; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 5 ʦʪʜʝʣʴʥʳʭ 

ʵʢʟʝʤʧʣʷʨʦʚ (ʚʩʝ ʥʘ ʩʪʘʜʠʠ ʙʫʪʦʥʠʟʘʮʠʠ). 

Oxycoccus microcarpus Turcz. ex Rupr . ï 

ʂʣʶʢʚʘ ʤʝʣʢʦʧʣʦʜʥʘʷ 

63. ʘ) ɹʝʨʝʟʠʥʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 
ɺʠʪʝʙʩʢʘʷ ʦʙʣʘʩʪʴ, ʃʝʧʝʣʴʩʢʠʡ ʨʘʡʦʥ, ~4,1 ʢʤ ʥʘ 

ʉɺ ʜ. ʉʣʦʙʦʜʘ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʉʣʦʙʦʜʩʢʦʝ, 

N 54Á49.909ô E 028Á24.551ô; ʙ) ʩʦʩʥʷʢ ʢʫʩʪʘʨʥʠʯ-

ʢʦʚʦ-ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʝʤʥʦʛʦ-

ʯʠʩʣʝʥʥʳʤʠ ʢʫʨʪʠʥʘʤʠ ʥʘ ʢʦʯʢʘʭ ʩʦ Sphagnum 

fuscum (Schimp.) Klinggr. (ʬʝʥʦʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ). 

64. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çʆʩʪʨʦʚʘ ɼʫʣʝʙʳè, ʄʦʛʠʣʝʚʩʢʘʷ ʦʙʣʘʩʪʴ, 

ɹʝʣʳʥʠʯʩʢʠʡ ʨʘʡʦʥ, ~5,3 ʢʤ ʥʘ ɿ ʦʪ ʜ. ɼʫʙʥʦ, 

N 53Á40.615ô E 029Á33.630ô; ʙ) ʩʦʩʥʷʢ ʧʫʰʠʮʝʚʦ-

ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʝʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʤʠ ʢʫʨʪʠʥʘʤʠ ʥʘ ʢʦʯʢʘʭ ʩʦ Sphagnum fuscum 

(ʬʝʥʦʬʘʟʘ ï ʧʣʦʜʦʥʦʰʝʥʠʝ). 

65. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɿʘʦʟʝʨʴʝè, ʄʦʛʠʣʝʚʩʢʘʷ ʦʙʣʘʩʪʴ, ɹʝʣʳ-

ʥʠʯʩʢʠʡ ʨʘʡʦʥ, ~3,4 ʢʤ ʥʘ ʉɿ ʦʪ ʜ. ʄʦʪʳʛʘ, 

N 53Á49.928ô E 029Á26.198ô; ʙ) ʩʦʩʥʦʚʦʝ ʨʝʜʢʦʣʝʩʴʝ 

ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʦʝ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʝʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʤʠ ʢʫʨʪʠʥʘʤʠ ʥʘ ʢʦʯʢʘʭ ʩʦ Sphagnum 

fuscum (ʬʝʥʦʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʝ). 

66. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɿʘʦʟʝʨʴʝè, ʄʦʛʠʣʝʚʩʢʘʷ ʦʙʣʘʩʪʴ, ɹʝʣʳ-

ʥʠʯʩʢʠʡ ʨʘʡʦʥ, ~3,8 ʢʤ ʥʘ ɿ ʦʪ ʜ. ʇʦʜʢʨʷʞʥʠʢ, 

N 53Á50.314ô E 029Á26.263ô; ʙ) ʩʦʩʥʷʢ ʢʫʩʪʘʨʥʠʯ-

ʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʫʨʪʠʥʘʤʠ ʥʘ ʢʦʯʢʘʭ ʩʦ 

Sphagnum fuscum (ʬʝʥʦʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ ʠ ʧʣʦʜʦ-

ʥʦʰʝʥʠʝ). 

67. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɿʘʦʟʝʨʴʝè, ʄʦʛʠʣʝʚʩʢʘʷ ʦʙʣʘʩʪʴ, ɹʝʣʳ-

ʥʠʯʩʢʠʡ ʨʘʡʦʥ, ~4,8 ʢʤ ʥʘ ɿ ʦʪ ʜ. ɹʘʨʩʫʢʠ, 

N 53Á52.061ô E 029Á28.221ô; ʙ) ʩʦʩʥʷʢ ʢʫʩʪʘʨʥʠʯ-

ʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʫʨʪʠʥʘʤʠ ʥʘ ʢʦʯʢʘʭ ʩʦ 

Sphagnum fuscum (ʬʝʥʦʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ). 

68. ʘ) ʪʝʨʨʠʪʦʨʠʷ ʧʣʘʥʠʨʫʝʤʦʛʦ ʢ ʩʦʟʜʘʥʠʶ 
ʟʘʢʘʟʥʠʢʘ çɺʝʜʨʝʮʢʦʝ ʙʦʣʦʪʦè, ʄʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʏʝʨʚʝʥʩʢʠʡ ʨʘʡʦʥ, ~1,5 ʢʤ ʥʘ ʖɺ ʦʪ ʜ. ɺʠʥʦʛʨʘ-

ʜʦʚʢʘ, ʦʪ N 53Á49.084ô E 028Á38.257ô ʜʦ 

N 53Á48.897ô E 028Á38.434ô; ʙ) ʩʦʩʥʦʚʦʝ ʨʝʜʢʦʣʝʩʴʝ 

ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʦʝ; ʚ) Sol, ʧʨʦ-

ʠʟʨʘʩʪʘʝʪ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʫʨʪʠʥʘʤʠ ʥʘ ʢʦʯ-

ʢʘʭ ʩʦ Sphagnum fuscum (ʬʝʥʦʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ). 

Salix lapponum L. ï ʀʚʘ ʣʘʧʣʘʥʜʩʢʘʷ 
69. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʚʠʩʣʦʯ-

ʩʢʠʡ ʨʘʡʦʥ, ~8,5 ʢʤ ʥʘ ʖʖɺ ʦʪ ʜ. ʅʦʚʳʡ ɼʚʦʨ, 

ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ɼʠʢʦʝ, N 52Á45.099ô 

E 024Á19.563ô; ʙ) ʧʫʰʠʩʪʳʡ ʙʝʨʝʟʥʷʢ ʟʣʘʢʦʚʦ-ʨʘʟ-

ʥʦʪʨʘʚʥʳʡ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 10 ʦʪʜʝʣʴʥʳʭ ʵʢ-

ʟʝʤʧʣʷʨʦʚ, ʬʝʥʦʬʘʟʘ ʚʝʛʝʪʘʮʠʠ. 
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70. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ, ʇʨʫʞʘʥʩʢʠʡ 

ʨʘʡʦʥ, ~1,6 ʢʤ ʥʘ ʉɿ ʦʪ ʜ. ʖʟʝʬʠʥ, ʧʝʨʝʭʦʜʥʦʝ 

ʙʦʣʦʪʦ ɼʠʢʦʝ, N 52Á44.449ô E 024Á15.217ô; ʙ) ʦʪ-

ʢʨʳʪʳʡ ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʦ-ʩʬʘʛʥʦʚʳʡ ʫʯʘʩʪʦʢ ʙʦ-

ʣʦʪʘ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤʧʣʷ-

ʨʘʤʠ (15 ʰʪʫʢ), ʬʝʥʦʬʘʟʘ ʚʝʛʝʪʘʮʠʠ. 

71. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʟʘ-

ʢʘʟʥʠʢ çɼʠʢʦʝè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʚʠʩʣʦʯ-

ʩʢʠʡ ʨʘʡʦʥ, ~4,3 ʢʤ ʥʘ ʖ ʦʪ ʜ. ʅʦʚʳʡ ɼʚʦʨ, ʧʝʨʝ-

ʭʦʜʥʦʝ ʙʦʣʦʪʦ ɼʠʢʦʝ, ʦʪ N 52Á47.422ô 

E 024Á20.918ô ʜʦ N 52Á47.434ô E 024Á20.593ô; ʙ) 

ʠʚʥʷʢʦʚʦ-ʦʩʦʢʦʚʦ-ʙʦʣʦʪʥʦʪʨʘʚʷʥʦʡ ʫʯʘʩʪʦʢ ʙʦ-

ʣʦʪʘ; ʚ) Sol, ʧʨʦʠʟʨʘʩʪʘʝʪ 20 ʦʪʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷ-

ʨʦʚ, ʬʝʥʦʬʘʟʘ ʚʝʛʝʪʘʮʠʠ. 

72. ʘ) ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çɹʝʣʦʚʝʞʩʢʘʷ 

ʧʫʱʘè, ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʉʚʠʩʣʦʯʩʢʠʡ ʨʘʡʦʥ, 

~2,9 ʢʤ ʥʘ ʉɺ ʦʪ ʜ. ʆʱʝʧ, ʧʝʨʝʭʦʜʥʦʝ ʙʦʣʦʪʦ ʚ ʫʨ. 

ɻʣʫʙʦʢʦʝ, N 52Á48.832ô E 024Á11.158ô; ʙ) ʦʩʦʢʦʚʦ-

ʛʠʧʥʦʚʳʡ ʦʪʢʨʳʪʳʡ ʫʯʘʩʪʦʢ ʙʦʣʦʪʘ; ʚ) Sol, ʧʨʦ-

ʠʟʨʘʩʪʘʝʪ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ (10 ʰʪʫʢ), 

ʬʝʥʦʬʘʟʘ ʚʝʛʝʪʘʮʠʠ. 

73. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʟʘʢʘʟ-

ʥʠʢ çʉʧʦʨʦʚʩʢʠʡè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ, ɹʝʨʝʟʦʚ-

ʩʢʠʡ ʨʘʡʦʥ, ~2,0 ʢʤ ʥʘ ʖɿ ʦʪ ʜ. ɺʳʩʦʢʦʝ, ʥʠʟʠʥ-

ʥʦʝ ʙʦʣʦʪʦ ʉʧʦʨʦʚʩʢʦʝ, ʦʪ N 52Á23.850ô 

E 025Á05.049ô ʜʦ N 52Á23.848ô E 025Á05.086ô; ʙ) 

ʦʩʦʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʦ-ʛʠʧʥʦʚʦʝ ʙʦʣʦʪʦ; ʚ) Sp, ʧʨʦ-

ʠʟʨʘʩʪʘʝʪ 10 ʦʪʜʝʣʴʥʳʭ ʧʘʨʮʠʘʣʴʥʳʭ ʢʫʩʪʦʚ (ʦʪ 5 

ʜʦ 15 ʧʦʙʝʛʦʚ), ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʙʝʛʦʚ ʥʘ ʩʪʘʜʠʠ 

ʚʝʛʝʪʘʮʠʠ. 

74. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɿʚʘʥʝʮè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ, ɼʨʦʛʠʯʠʥʩʢʠʡ 

ʨʘʡʦʥ, ~4,3 ʢʤ ʥʘ ʖ ʦʪ ʜ. ʅʦʚʦʩʝʣʢʠ, ʥʠʟʠʥʥʦʝ 

ʙʦʣʦʪʦ ɿʚʘʥʝʮ, N 52Á04.541ô E 024Á49.628ô; ʙ) ʦʩʦ-

ʢʦʚʦ-ʛʠʧʥʦʚʦʝ ʙʦʣʦʪʦ; ʚ) Sp, ʧʨʦʠʟʨʘʩʪʘʝʪ 5 ʦʪ-

ʜʝʣʴʥʳʭ ʧʘʨʮʠʘʣʴʥʳʭ ʢʫʩʪʦʚ (ʦʪ 7 ʜʦ 15 ʧʦʙʝʛʦʚ), 

ʚʩʝ ʧʦʙʝʛʠ ʥʘ ʩʪʘʜʠʠ ʚʝʛʝʪʘʮʠʠ. 

75. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɿʚʘʥʝʮè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ, ɼʨʦʛʠʯʠʥʩʢʠʡ 

ʨʘʡʦʥ, ~6,9 ʢʤ ʥʘ ʉ ʦʪ ʜ. ʇʦʚʠʪʴʝ, ʥʠʟʠʥʥʦʝ ʙʦ-

ʣʦʪʦ ɿʚʘʥʝʮ, N 52Á02.105ô E 024Á50.036ô; ʙ) ʦʩʦ-

ʢʦʚʦ-ʛʠʧʥʦʚʦʝ ʙʦʣʦʪʦ; ʚ) Sp, ʧʨʦʠʟʨʘʩʪʘʝʪ 3 ʦʪ-

ʜʝʣʴʥʳʭ ʧʘʨʮʠʘʣʴʥʳʭ ʢʫʩʪʦʚ (ʧʦ 10 ʧʦʙʝʛʦʚ ʚ 

ʢʘʞʜʦʤ ʢʫʩʪʝ), ʬʝʥʦʬʘʟʘ ï ʚʝʛʝʪʘʮʠʷ. 

76. ʘ) ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʣʘʥʜʰʘʬʪʥʳʡ ʟʘʢʘʟ-

ʥʠʢ çɿʚʘʥʝʮè, ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ, ɼʨʦʛʠʯʠʥʩʢʠʡ 

ʨʘʡʦʥ, ~4,6 ʢʤ ʥʘ ʖ ʦʪ ʜ. ʅʦʚʦʩʝʣʢʠ, ʥʠʟʠʥʥʦʝ 

ʙʦʣʦʪʦ ɿʚʘʥʝʮ, N 52Á04.374ô E 024Á49.763ô; ʙ) ʦʩʦ-

ʢʦʚʦ-ʛʠʧʥʦʚʦʝ ʙʦʣʦʪʦ; ʚ) Sp, ʧʨʦʠʟʨʘʩʪʘʝʪ 7 ʦʪ-

ʜʝʣʴʥʳʭ ʧʘʨʮʠʘʣʴʥʳʭ ʢʫʩʪʦʚ (ʦʪ 5 ʜʦ 20 ʧʦʙʝʛʦʚ), 

ʚʩʝ ʧʦʙʝʛʠ ʥʘ ʩʪʘʜʠʠ ʚʝʛʝʪʘʮʠʠ. 
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ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʜʝʪʘʣʴʥʦʩʪʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦ-

ʚʪʦʨʥʦ ʟʘʙʦʣʘʯʠʚʘʝʤʳʭ ʥʘʨʫʰʝʥʥʳʭ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʢʦʩʤʦʵʪʘʣʦʥʠʨʦʚʘʥʠʷ ʠ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʦʡ ʢʦʩʤʦʩʲʝʤʢʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ  

 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʳʭ ʙʦʣʦʪ ï ʦʜʥʦ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʜʝ-

ʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʘ 

ʧʦʚʪʦʨʥʦʝ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʚʳʨʘʙʦʪʘʥʥʳʭ ʪʦʨʬʷ-

ʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʦʚʳʡ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝ-

ʤʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʩ ʮʝ-

ʣʴʶ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʪʝʨ-

ʨʠʪʦʨʠʡ, ʘ ʠʤʝʥʥʦ ʤʦʟʘʠʯʥʦʩʪʴ, ʤʝʣʢʦʢʦʥʪʫʨ-

ʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʜʠʥʘʤʠʢʫ ʧʨʦʮʝʩ-

ʩʦʚ ʩ ʵʪʠʤ ʩʚʷʟʘʥʥʳʭ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʦʡ ʢʦʩʤʦʩʲʝʤʢʠ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʜʭʦ-

ʜʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʘʨʪʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ.  

ʆʪʨʘʙʦʪʢʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʚʳʧʦʣʥʷ-

ʣʘʩʴ ʥʘ ʪʝʩʪʦʚʦʤ ʉʪʘʨʦʙʠʥʩʢʦʤ ʧʦʣʠʛʦʥʝ, ʪʝʨʨʠ-

ʪʦʨʠʷ ʢʦʪʦʨʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ ʧʦʩʣʝ ʪʦʨʬʦʜʦʙʳʯʠ. ʆʧʳʪ ʩʦʟʜʘ-

ʥʠʷ ʢʘʨʪ [1ï3] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠ-

ʦʥʥrʭ ʩʠʩʪʝʤ (ɻʀʉ) ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪ-

ʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (1 ʤ) Iko-

nos ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʠʟʫʘʣʴʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠ ʙʝʟ ʧʦʪʝʨʠ ʤʝʣʢʠʭ 

ʢʦʥʪʫʨʦʚ ʚʦʟʤʦʞʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ, ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʣʫʛʦ-

ʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  
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ʆʜʥʘʢʦ, ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʚʪʦʨʥʦ ʟʘʙʦ-

ʣʘʯʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʘʢʦʡ ʛʨʘʜʘʮʠʠ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ, ʪʘʢ ʢʘʢ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʣʫʯʠʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʥʘʧʨʘʚʣʝʥʠʷʭ ʙʦʣʦʪʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ, ʠʥʜʠʢʘʪʦʨʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʠʜʦʚʦʡ ʩʦ-

ʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɿʘʜʘʯʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʥʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʫʨʦʚʥʝ ʙʳʣʘ ʨʝ-

ʘʣʠʟʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʦʯʥʦʛʦ ʥʘʟʝʤʥʦʛʦ ʢʦʩ-

ʤʦʵʪʘʣʦʥʠʨʦʚʘʥʠʷ ʠ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʦʡ ʢʦʩʤʦ-

ʩʲʝʤʢʠ Pleydes (05.07.2013 ʛ.) ʩʚʝʨʭʚrʩʦʢʦʛʦ ʨʘʟ-

ʨʝʰʝʥʠʷ (0,6 ʤ). ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛ-

ʤʝʥʪ ɻʀʉ ʢʘʨʪʘ-ʩʭʝʤʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʉʪʘʨʦʙʠʥ-

ʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩ ʢʦʩʤʦʩʥʠʤ-

ʢʦʤ ʠ ʦʪʦʙʨʘʞʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʩʣʦʝʚ: ʦʪʢʨʳʪʳʝ ʚʦʜʥʳʝ ʘʢʚʘʪʦʨʠʠ, ʙʝʨʝʟʘ 

ʧʦʚʠʩʣʘʷ, ʙʝʨʝʟʘ ʧʫʰʠʩʪʘʷ, ʨʦʛʦʟ, ʪʨʦʩʪʥʠʢ, ʠʚʘ. 

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʨʘʙʦʪ ï 

ʵʪʦ ʩʦʟʜʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʢʦʩʤʦʵʪʘʣʦʥʦʚ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʥʘʨʫʰʝʥʥʳʭ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ 

ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʘʭ 

ʠ ʜʠʘʧʘʟʦʥʘʭ ʨʘʟʣʠʯʥʳʭ ʩʝʥʩʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ɹʝʣʦʨʫʩʩʢʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩ ʮʝʣʴʶ ʨʘʟ-

ʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ 

ʜʝʪʘʣʴʥʦʩʪʠ ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦʚʪʦʨʥʦ ʟʘʙʦʣʘʯʠ-

ʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ.  
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ʉʪʘʨʦʙʠʥʩʢʦʛʦ ʧʦʣʠʛʦʥʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩ 

ʢʦʩʤʦʩʥʠʤʢʦʤ ʚ ERDAS Imagine 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 

ʉʦʶʟʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ çʄʦʥʠʪʦʨʠʥʛ-ʉɻè ʧʦ ʧʨʦ-

ʝʢʪʫ çʈʘʟʨʘʙʦʪʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ɻʀʉ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʦʪ ʩ ʮʝʣʴʶ ʠʭ ʦʭ-

ʨʘʥʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷè (2013ï2017 ʛʛ.).  
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ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʦʪʢʨʳʚʘʶʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʛʝʦʩʠʩʪʝʤ ʠ ʠʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʤʦʜʠʬʠʢʘ-

ʮʠʡ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʚʦʟʤʦʞʥʦ ʪʦʯʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʦʧʨʝʜʝ-

ʣʠʪʴ ʛʨʘʥʠʮʳ ʙʦʣʦʪʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʘ ʧʦ ʩʝʨʠʠ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʩʥʠʤʢʦʚ ʫʩʪʘʥʦʚʠʪʴ ʠʭ ʜʠʥʘʤʠʢʫ.  

 

ɺʚʠʜʫ ʩʣʦʞʥʦʩʪʠ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʜʣʷ ʠʭ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʧʣʘʥʦʚʦ-ʢʦʦʨ-

ʜʠʥʘʪʥʦʡ ʧʨʠʚʷʟʢʠ ʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʘʭ (ʂʉ) 

ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʛʨʘ- 

ʥʠʮ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʨʷ-

ʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʜʝʰʠʬʨʦʚʦʯʥʳʭ ʧʨʠʟʥʘʢʦʚ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʨʦʤʝ ʛʝʥʝʟʠʩʘ, ʙʦʣʦʪʥʳʝ ʣʘʥʜ-

ʰʘʬʪʳ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩʪʝʧʝʥʴʶ ʟʘʨʘʩ-

ʪʘʥʠʷ  ʦʧʨʝʜʝʣʝʥʥʳʤʠ  ʨʘʩʪʠʪʝʣʴʥʳʤʠ  ʬʦʨʤʘʮʠ- 
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ʷʤʠ, ʤʦʱʥʦʩʪʴʶ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ, ʙʦʪʘʥʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʪʦʨʬʘ ʠ ʨʷʜʦʤ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦ-

ʨʳʝ ʧʦʜʯʘʩ ʚʝʩʴʤʘ ʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʤʘʪʝʨʠʘʣʳ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʲʝʤʦʢ (ʄɼʉ). ɿʘʯʘ-

ʩʪʫʶ ʠʤʝʥʥʦ ʪʘʢʠʝ ʧʨʠʟʥʘʢʠ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝ-

ʩʪʚʝ ʦʩʥʦʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʠʥʪʝʨʘʢʪʠʚʥʦʤ 

ʩʧʦʩʦʙʝ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʥʦʩʪʴ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʠʤʝʥʝ-

ʥʠʷ ʄɼʉ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʢ 

ʣʝʛʢʦ ʜʝʰʠʬʨʠʨʫʝʤʳʭ ʦʪʜʝʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʨʝʣʴʝʬʘ, ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ, ʵʣʝʤʝʥʪʦʚ ʛʠʜʨʦʛʨʘʬʠʠ ʠ ʜʨ.) ʪʘʢ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠʣʠ ʚʩʝʡ ʠʭ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ï ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ ï ʚ ʢʘʯʝʩʪʚʝ ʣʘʥʜ-

ʰʘʬʪʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʠ ʚ ʦʩ-

ʥʦʚʥʦʤ ʥʝ ʬʠʟʠʦʥʦʤʠʯʥʳʭ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʦʚ.  

ɺʘʞʥʝʡʰʠʤ ʧʨʷʤʳʤ ʜʝʰʠʬʨʦʚʦʯʥʳʤ ʧʨʠʟʥʘ-

ʢʦʤ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʜʠ-

ʩʪʘʥʮʠʦʥʥʳʭ ʩʲʝʤʦʢ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠʟʦʙʨʘ-

ʞʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʭʘʨʘʢ-

ʪʝʨʥʳʤ ʨʠʩʫʥʢʦʤ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʨʠʩʫʥʦʢ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʄɼʉ ʩʢʣʘʜʳ-

ʚʘʝʪʩʷ ʠʟ ʦʧʪʠʯʝʩʢʠʭ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ. ʆʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʷʨʢʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʪʦʥ, ʢʦʥʪʨʘʩʪ ʷʨʢʦ-

ʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʚʢʣʶʯʘʶʪ ʨʘʟʤʝʨ, ʬʦʨʤʫ, ʧʣʦʪʥʦʩʪʴ, ʚʟʘ-

ʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʨʠʩʫʥʢʘ, ʭʘʨʘʢ-

ʪʝʨ ʠʭ ʯʝʨʝʜʦʚʘʥʠʷ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʜʣʷ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʭʘʨʘʢʪʝʨʝʥ ʤʦʥʦ-

ʪʦʥʥʳʡ, ʤʝʣʢʦʧʷʪʥʠʩʪʳʡ ʠʣʠ ʪʦʯʝʯʥʳʡ ʨʠʩʫʥʦʢ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʣʘʛʘʶʱʠʝ 

ʤʝʩʪʥʦʩʪʴ ʫʨʦʯʠʱʘ. ʇʦʯʚʳ ʟʜʝʩʴ ʪʦʨʬʷʥʦ-ʙʦʣʦʪ-

ʥʳʝ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ, ʦʙʳʯʥʦ ʧʦʢʨʳʪʳʝ ʦʩʦ-

ʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ. ɼʣʷ ʫʯʘʩʪ-

ʢʦʚ ʙʦʣʦʪ ʧʦʢʨʳʪʳʭ ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʳʤʠ ʥʠʟʢʦ-

ʙʦʥʠʪʝʪʥʳʤʠ ʩʦʩʥʷʢʘʤʠ ʭʘʨʘʢʪʝʨʝʥ ʪʦʯʝʯʥʳʡ 

ʠʣʠ ʢʨʘʧʯʘʪʳʡ ʨʠʩʫʥʦʢ ʠʟʦʙʨʘʞʝʥʠʷ.  

ɺʝʜʫʱʠʤʠ ʢʦʩʚʝʥʥʳʤʠ ʧʨʠʟʥʘʢʦʤ ʚʳʜʝʣʝʥʠʷ 

ʛʨʘʥʠʮ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ ʷʚʣʷʶʪʩʷ ʤʝʟʦʨʝʣʴʝʬ 

ʠ ʭʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʛʨʫʧʧ ʘʩʩʦ-

ʮʠʘʮʠʡ ʠ ʚʠʜʦʚ ʧʦʯʚ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʦʪʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩʚʷʟʘʥʦ 

ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʢʨʫʧʥʳʭ ʦʟʝʨʥʳʭ ʚʦʜʦʝʤʦʚ ʚ 

ʧʦʦʟʝʨʩʢʦʝ ʠ ʛʦʣʦʮʝʥʦʚʦʝ ʚʨʝʤʷ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʦʟʝʨ ʚ ʪʦ ʚʨʝʤʷ ʙʳʣʠ ʧʨʦʪʦʯʥʳʤʠ ʠ ʚʤʝʩʪʝ ʩ ʨʝ-

ʢʘʤʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʝʜʠʥʫʶ ʦʟʝʨʥʦ-ʨʝʯʥʫʶ 

ʩʝʪʴ. ɺ ʦʟʝʨʘʭ ʰʣʦ ʥʘʢʦʧʣʝʥʠʝ ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨ-

ʥʠʩʪʳʭ ʧʝʩʢʦʚ, ʘ ʩʦ ʩʨʝʜʥʝʛʦ ʛʦʣʦʮʝʥʘ ï ʦʨʛʘʥʠ-

ʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʉʦ ʚʨʝʤʝʥʝʤ ʦʟʝʨʘ ʧʨʝʚʨʘʪʠ-

ʣʠʩʴ ʚ ʦʙʰʠʨʥʳʝ ʙʦʣʦʪʥʳʝ ʤʘʩʩʠʚʳ, ʠʥʦʛʜʘ ʩ 

ʦʩʪʘʪʦʯʥʳʤʠ ʦʟʝʨʘʤʠ. ʇʦʜ ʪʦʨʬʘʤʠ ʨʘʟʣʠʯʥʦʡ 

ʤʦʱʥʦʩʪʠ ʟʘʣʝʛʘʶʪ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʝ ʠʣʠ 

ʦʟʝʨʥʳʝ ʧʝʩʢʠ, ʛʦʨʘʟʜʦ ʨʝʞʝ ï ʩʫʧʝʩʯʘʥʦ-ʩʫʛʣʠ-

ʥʠʩʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ,  ʠʥʦʛʜʘ  ʚʳʩʪʫʧʘʶʱʠʝ ʥʘ ʧʦ- 

ʚʝʨʭʥʦʩʪʴ. ʈʝʣʴʝʬ ʧʣʦʩʢʠʡ ʠʥʦʛʜʘ ʩʣʘʙʦʚʦʛʥʫ-

ʪʳʡ. ʀʥʚʝʥʪʘʨʠʟʠʨʫʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʙʦʣʦʪʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʂʉ RAPID EYE 2013-2014 ʛʛ. ʩʜʝ-

ʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʦʢʦ-

ʚʳʤʠ, ʦʩʦʢʦʚʦ-ʪʨʦʩʪʥʠʢʦʚʳʤʠ ʠ ʣʝʩʥʳʤʠ (ʯʝʨʥʦ-

ʦʣʴʭʦʚʳʤʠ, ʷʩʝʥʝʚʦ-ʯʝʨʥʦʦʣʴʭʦʚʳʤʠ) ʘʩʩʦʮʠʘ-

ʮʠʷʤʠ, ʫʯʘʩʪʢʘʤʠ ʥʠʟʢʦʙʦʥʠʪʝʪʥʳʭ ʙʝʨʝʟʦʚʳʭ ʠ 

ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ, ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʟʘʢʫʩʪʘʨʝʥʥʳʤʠ 

ʣʫʛʘʤʠ.  

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʪʦʨʬʷʥʳʤʠ 

ʧʦʯʚʘʤʠ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʟʘʙʦʣʦʯʝʥʥʳʤʠ 

ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʤʠ ʩʫʧʝʩʯʘʥʦ-ʧʝʩʯʘʥʳʤʠ 

ʧʦʯʚʘʤʠ. ʂʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʥʘ ʤʘʪʝʨʠʘʣʘʭ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʲʝʤʦʢ ʙʦʣʦʪʥʳʝ ʤʘʩʩʠʚʳ ʜʝ-

ʰʠʬʨʠʨʫʶʪʩʷ ʧʦ ʭʘʨʘʢʪʝʨʥʦʤʫ ʤʦʥʦʪʦʥʥʦʤʫ, ʦʜ-

ʥʦʨʦʜʥʦʤʫ ï ʯʘʩʪʦ ʩ ʤʝʣʢʠʤ ʢʨʘʧʦʤ ʠ ʙʝʩʩʪʨʫʢ-

ʪʫʨʥʦʤʫ ʨʠʩʫʥʢʫ. ɺ ʧʘʥʭʨʦʤʘʪʠʯʝʩʢʦʤ ʢʘʥʘʣʝ 

ʩʢʘʥʝʨʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʧʫʪʥʠʢʘ ɿʝʤʣʠ RAPID 

EYE ʪʦʥ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ ʩʝʨʦʛʦ ʜʦ 

ʪʝʤʥʦ-ʩʝʨʦʛʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʦʩʥʦʚʥʳʤʠ 

ʧʨʷʤʳʤʠ ʜʝʰʠʬʨʦʚʦʯʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʙʦʣʦʪ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʣʠʩʴ ʬʨʘʢʪʘʣʴʥʳʝ ʩʠʛʥʘ-

ʪʫʨʳ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʦʥʘ (ʮʚʝʪʘ) 

ʠ ʨʠʩʫʥʢʘ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʙʦʣʦʪ ʠʩ-

ʧʦʣʴʟʫʶʪ ʂʉ ʚʳʩʦʢʦʛʦ ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝ-

ʥʠʷ (ʦʪ 30 ʤ ʜʦ 0,3 ʤ.) ʠ, ʧʨʠ ʥʘʣʠʯʠʠ, ʤʘʪʝʨʠʘʣʳ 

ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ ʢʨʫʧʥʦʛʦ ʤʘʩʰʪʘʙʘ (1: 1 000 ï 1: 

12 000). ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʝ-

ʰʠʬʨʠʨʦʚʘʥʠʷ ʂʉ ʠ ʧʦʜʛʦʪʦʚʢʠ ʵʪʘʣʦʥʦʚ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʢʦʤʙʠʥʘʮʠʠ 

ʥʘʤʠ ʧʨʠʥʠʤʘʣʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʘʢʦʡ ʜʝʰʠʬʨʦ-

ʚʦʯʥʳʡ ʧʨʠʟʥʘʢ ʢʘʢ ʪʦʥʘʣʴʥʦʩʪʴ ʨʠʩʫʥʢʘ, ʢʦʪʦ-

ʨʘʷ ʫʯʠʪʳʚʘʣʘʩʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʯʝʪʘʥʠʡ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʦʩʪʨʦʚʦʚ ʩʨʝʜʠ ʙʦʣʦʪ, ʚʳʜʝʣʷʶʱʠʭʩʷ 

ʙʦʣʝʝ ʩʚʝʪʣʳʤ ʪʦʥʦʤ, ʘ ʩʘʤʠ ʙʦʣʦʪʘ ʙʦʣʝʝ ʪʝʤ-

ʥʳʤ. ʃʝʩʥʳʝ ʩʫʭʦʜʦʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠʤʝʶʪ ʪʝʤʥʫʶ 

ʯʝʪʢʫʶ ʟʝʨʥʠʩʪʦʩʪʴ. ʇʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ ʙʦʣʦʪ-

ʥʳʭ ʛʝʦʩʠʩʪʝʤ ʧʦ ʢʦʩʤʠʯʝʩʢʠʤ ʩʥʠʤʢʘʤ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʙʦʣʦʪʥʳʝ 

ʣʘʥʜʰʘʬʪʳ ï ʨʝʟʫʣʴʪʘʪ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʳ ʠ ʢʣʠʤʘʪʘ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʦʝ 

ʚʨʝʤʷ, ʥʘʯʠʥʘʷ ʩ ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ, 

ʥʝ ʧʨʝʢʨʘʱʘʶʱʠʡʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʦʩʣʝʣʝʜʥʠ-

ʢʦʚʴʷ, ʧʨʠʚʝʣ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʦʦʪʥʦʰʝʥʠʷ 

ʦʟʝʨ, ʣʝʩʦʚ ʠ ʙʦʣʦʪ, ʘ ʥʘʢʦʧʠʚʰʠʝʩʷ ʪʦʨʬʷʥʳʝ ʦʪ-

ʣʦʞʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʩʛʣʘʜʠʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʨʝ-

ʣʴʝʬ, ʥʦ ʠ ʠʟʤʝʥʠʣʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʘʥʜʰʘʬʪʥʦ-ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘ-

ʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʦʪʥʳʭ ʣʘʥʜʰʘʬ-

ʪʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ.  ɼʘʞʝ  ʙʦʣʦʪʘ,  ʨʘʩʧʦʣʦʞʝʥ- 
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ʥʳʝ ʚ ʦʜʠʥʘʢʦʚʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʥʦ 

ʠʤʝʶʱʠʝ ʨʘʟʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʣʦʛʦ-ʛʝʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʫʙ-

ʩʪʨʘʪʘ, ʝʛʦ ʛʝʥʝʟʠʩʘ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʨʝʣʴʝʬʝ, 

ʭʘʨʘʢʪʝʨʘ ʚʦʜʥʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʪʠʧʘ ʙʦ-

ʣʦʪʥʦʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʨʘʟʚʠʪʠʝʤ ʙʦʣʦʪʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ, ʥʦ ʠ ʫʩʣʦʚʠʷʤʠ ʪʦʨʬʦʥʘʢʦʧʣʝʥʠʷ, ʯʪʦ, ʙʝʟ-

ʫʩʣʦʚʥʦ, ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʠ ʥʘ ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʩʥʠʤʢʘʭ. ʇʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʂʉ ʩʦʯʝʪʘ-

ʥʠʡ ʙʦʣʦʪʥʳʭ ʛʝʦʩʠʩʪʝʤ ʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʤ, ʯʪʦ 

ʵʪʦ ʛʝʥʝʪʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʝ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʇʊʂ), ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦ-

ʚʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ, ʦʜʠʥ ʪʠʧ ʨʝʣʴʝʬʘ, 

ʦʜʠʥʘʢʦʚʳʡ ʢʣʠʤʘʪ ʠ ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʚʦʡʩʪʚʝʥʥʳʭ 

ʪʦʣʴʢʦ ʜʘʥʥʦʤʫ ʣʘʥʜʰʘʬʪʫ ʥʘʙʦʨʘ ʜʠʥʘʤʠʯʝʩʢʠ 

ʩʦʧʨʷʞʝʥʥʳʭ ʠ ʟʘʢʦʥʦʤʝʨʥʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʩʥʦʚʥʳʭ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʫʨʦ-

ʯʠʱ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʦʣʦʪʥʘʷ ʛʝʦʩʠʩʪʝʤʘ ʠ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʦʯʝʪʘʥʠʷ ʚ ʚʠʜʝ ʙʠʙʣʠʦʪʝʢ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʩʠʛʥʘʪʫʨ, ʦʪʦʙʨʘʞʝʥʥʳʭ ʥʘ ʢʦʩʤʠ-

ʯʝʩʢʠʭ ʩʥʠʤʢʘʭ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʇʊʂ ʩ ʟʘʢʦ-

ʥʦʤʝʨʥʦ ʧʦʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʭ ʯʘʩʪʝʡ (ʬʘʮʠʡ, ʫʨʦʯʠʱ, ʤʝʩʪʥʦʩʪʝʡ), ʦʙʨʘʟʦ-

ʚʘʥʥʳʭ ʥʘ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʥʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʦʩ-

ʥʦʚʝ. ʊʘʢʦʡ ʢʦʤʧʣʝʢʩ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʠʤ ʤʠʢʨʦ-

ʢʣʠʤʘʪʦʤ, ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʧʦʯʚ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫ-

ʨʦʡ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʠʥʜʠʢʘʮʠʠ. ʆʜʥʦʡ ʠʟ ʥʠʟʰʠʭ ʝʜʠʥʠʮ ʠʝʨʘʨʭʠʠ 

ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʪʘʢʩʦʥʦʚ ʷʚʣʷʝʪʩʷ ʚʠʜ ʣʘʥʜʰʘʬ-

ʪʦʚ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʩʭʦʜʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʜʦʤʠ-

ʥʠʨʫʶʱʠʭ ʚ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʫʨʦ-

ʯʠʱ. ʊʘʢʦʝ ʧʦʜʦʙʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝ-

ʥʴʶ ʦʙʱʥʦʩʪʠ ʛʝʥʝʟʠʩʘ, ʵʚʦʣʶʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ ʛʝʦʩʠʩʪʝʤ. ɼʘʣʴʥʝʡʰʠʡ, ʫʞʝ ʚʥʫʪʨʠʚʠ-

ʜʦʚʦʡ ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʣʘʥʜʰʘʬʪʦʚ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʥʘ ʫʨʦʚʥʝ ʩʫʙʜʦʤʠʥʘʥʪʥʳʭ ʠ ʜʘʞʝ ʨʝʜ-

ʢʠʭ ʫʨʦʯʠʱ. ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʜʝʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚʠʜʦʚ, ʥʦ ʠ ʧʦʜʚʠʜʦʚ (ʤʦʨ-

ʬʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ) ʣʘʥʜʰʘʬʪʦʚ ï ʧʦʩʣʝʜ-

ʥʝʛʦ ʟʚʝʥʘ ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺ ʦʜ-

ʥʠʭ ʩʣʫʯʘʷʭ ʦʥʠ ʦʩʣʦʞʥʝʥʳ ʥʘʩʘʞʝʥʥʳʤʠ ʥʘ ʤʦ-

ʨʝʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʩʫʙʜʦʤʠʥʘʥʪʥʳʤʠ ʢʘʤʦʚʳʤʠ 

ʭʦʣʤʘʤʠ, ʚ ʜʨʫʛʠʭ ï ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʢʦʥʝʯʥʦʤʦ-

ʨʝʥʥʳʤʠ ʭʦʣʤʘʤʠ ʩ ʠʟʚʝʩʪʥʷʢʦʚʳʤʠ ʦʪʪʦʨʞʝʥ-

ʮʘʤʠ ʚ ʷʜʨʝ ʠ ʩʝʪʴʶ ʜʨʝʚʥʝʵʨʦʟʠʦʥʥʳʭ ʣʦʞʙʠʥ 

(ʨʠʩʫʥʦʢ). 

ʇʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ʦʧʝʨʘʮʠʡ ʮʠʬʨʦʚʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʧʘʢʝʪʘʭ: ERDAS Imagine, ENVI, ScanEx 

Image Processor. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʪʢʨʳʚʘʝʪ ʰʠ-

ʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʫʤʝʥʴʰʘʝʪ ʟʘʪʨʘʪʳ 

ʚʨʝʤʝʥʠ ʠ ʩʠʣ ʟʘ ʩʯʝʪ ʫʜʦʙʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʝʜʠ-

ʥʦʛʦ ʬʦʨʤʘʪʘ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ, ʥʝʣʴʟʷ ʥʝ ʩʯʠ-

ʪʘʪʴʩʷ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʵʪʠʭ ʧʘʢʝʪʦʚ ʠ ʚʳʩʦʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʘ-

ʙʦʣʦʪʦʚʝʜʘ. 
 

 
ʈʠʩʫʥʦʢ ï ʄʦʟʘʠʢʘ ʢʦʩʤʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʂʉ 

RAPID EYE ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʄʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

 

 

 

 

  



 

85 

ʆʉʆɹɽʅʅʆʉʊʀ ʄʆʍʆʆɹʈɸɿʅʓʍ, ʂɸʂ ʇʆʂɸɿɸʊɽʃɽʁ ʕʂʆʃʆɻʀʏɽʉʂʀʍ 

ʋʉʃʆɺʀʁ ʕɺʊʈʆʌʅʓʍ ɹʆʃʆʊ ʇʆʃɽʉʔʗ 

 

ɻ.ʌ. ʈʳʢʦʚʩʢʠʡ, ɺ.ʀ. ʇʘʨʬʝʥʦʚ, ʄ.ʉ. ʐʘʙʝʪʘ 
 

ɻʅʋ çʀʥʩʪʠʪʫʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʦʪʘʥʠʢʠ ʠʤ. ɺ.ʌ. ʂʫʧʨʝʚʠʯʘ ʅɸʅ ɹʝʣʘʨʫʩʠè,  

ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ, Dr.Rykovsky@yandex.by, Zentsova2009@gmail.com. 

 

ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʙʨʠʦʬʠʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ ɹʝʣʦʨʫʩʩʢʦʛʦ ʠ ʋʢʨʘʠʥʩʢʦʛʦ ʇʦʣʝʩʴʷ ʚ ʮʝ-

ʣʦʤ ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ ʩʙʦʨʦʚ ʠ ʣʠʪʝʨʘʪʫʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʩʩʤʦʪʨʝʥʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʭʦʦʙʨʘʟʥʳʭ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʜʘʥʥʳʭ ʙʦʣʦʪ ʥʘ ʬʦʥʝ ʦʙʱʝʡ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʭʦʦʙʨʘʟʥʳʭ ʦʪʢʨʳʪʳʭ ʠ ʨʝʜʢʦʣʝʩʥʳʭ ʙʦʣʦʪ ʨʝʛʠʦʥʘ.  

 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʦʙʣʠʢ ʙʨʠʦʬʠʪʦʚ ʦʪʢʨʳʪʳʭ ʠ 

ʨʝʜʢʦʣʝʩʥʳʭ ʙʦʣʦʪ ʦʧʨʝʜʝʣʷʝʪ ʪʦ, ʯʪʦ ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʫʩʣʦʚʠʷʤ ʜʦʩʪʘ-

ʪʦʯʥʦ ʦʪʢʨʳʪʦʡ ʵʢʩʧʦʟʠʮʠʠ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʦʙ-

ʚʦʜʥʝʥʠʠ ʧʦʯʚʳ, ʪ.ʝ. ʛʠʜʨʦʤʦʨʬʥʦʩʪʴ ʜʦʣʞʥʘ ʩʦ-

ʯʝʪʘʪʴʩʷ ʩ ʠʟʚʝʩʪʥʳʤʠ ʯʝʨʪʘʤʠ ʢʩʝʨʦʤʦʨʬʠʟʤʘ. 

ʇʦʣʝʩʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʤʠ ʢʘʢ ʮʝʣʦʩʪʥʳʡ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʨʝʛʠʦʥ, ʥʘʭʦʜʷʱʠʡʩʷ 

ʥʘ ʩʤʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚ ɹʝʣʘʨʫʩʠ, 

ʋʢʨʘʠʥʳ, ʈʦʩʩʠʠ ʠ ʇʦʣʴʰʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥ-

ʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʩʦʙʨʘʥʥʳʡ ʥʘʤʠ 

ʛʝʨʙʘʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ ʪʘʢʞʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʧʦ 

ʨʘʙʦʪʘʤ ʙʝʣʦʨʫʩʩʢʠʭ, ʫʢʨʘʠʥʩʢʠʭ ʠ ʨʦʩʩʠʡʩʢʠʭ 

ʙʨʠʦʣʦʛʦʚ [4, 5] ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʩʢʦʛʦ, ɹʝ-

ʣʦʨʫʩʩʢʦʛʦ ʠ ɹʨʷʥʩʢʦʛʦ ʇʦʣʝʩʴʷ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʪʘʢʩʦʥʦʚ ʧʨʠʚʦʜʷʪʩʷ ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʪʘʢ-

ʩʦʥʦʤʠʠ ʤʭʦʚ [8], ʧʝʯʝʥʦʯʥʠʢʦʚ ʠ ʘʥʪʦʮʝʨʦʪʦʚʳʭ 

[2]. ɸʚʪʦʨʳ ʪʘʢʩʦʥʦʚ ʥʝ ʫʢʘʟʳʚʘʶʪʩʷ, ʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʜʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʚ [2, 8].  

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʦʙʰʠʨʥʦʩʪʴ ʙʦ-

ʣʦʪ ʚ ʇʦʣʝʩʴʝ ï ʭʘʨʘʢʪʝʨʥʦʛʦ ʧʨʠʟʥʘʢʘ ʨʝʛʠʦʥʘ, 

ʦʩʦʙʝʥʥʦ ʜʦ ʝʛʦ ʘʢʪʠʚʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ï ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʙʨʠʦʬʠʪʦʚ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʜʘʥ-

ʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ɺʩʝʛʦ ʚ ʩʦʩʪʘʚʝ ʙʨʠʦʬʣʦʨʳ ʦʪ-

ʢʨʳʪʳʭ ʠ ʨʝʜʢʦʣʝʩʥʳʭ ʙʦʣʦʪ ʇʦʣʝʩʴʷ ʚʳʷʚʣʝʥʦ 

103 ʚʠʜʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 24,2% ʙʨʠʦʬʠʪʦʚ ʵʪʦʛʦ 

ʨʝʛʠʦʥʘ. ʀʟ ʥʠʭ ʧʝʯʝʥʦʯʥʠʢʦʚ ï 21 ʚʠʜ ʠʟ 14 ʨʦ-

ʜʦʚ, 10 ʩʝʤʝʡʩʪʚ; ʤʭʦʚ ï 82 ʚʠʜʘ ʠʟ 34 ʨʦʜʦʚ, 21 

ʩʝʤʝʡʩʪʚʘ. ɺ ʯʠʩʣʝ ʚʝʜʫʱʠʭ ʨʦʜʦʚ ï Sphagnum (31 

ʚʠʜ), ʢʦʪʦʨʦʤʫ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʶʪ ʨʦʜʳ 

Bryum (5 ʚʠʜʦʚ), Cephalozia, Cephaloziella, 

Dicranum, Philonotis, Scorpidium (ʧʦ 3 ʚʠʜʘ). ʇʦ 

ʚʠʜʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʩʝʤʝʡʩʪʚʘ 

Sphagnaceae (31 ʚʠʜ), ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ Am-

blystegiaceae (8 ʚʠʜʦʚ), ɺrʫʘʩʝʘʝ, Calliergonaceae, 

Cephaloziaceae (ʧʦ 5 ʚʠʜʦʚ), Dicranaceae, Scorpi-

diaceae, Meesiaceae (ʧʦ 4 ʚʠʜʘ) ʠ ʜʨ. ʉʝʤʝʡʩʪʚʘ 

Sphagnaceae ʠ Amblystegiaceae, ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʚ 

ʩʦʩʪʘʚʝ ʙʨʠʦʬʣʦʨʳ ʦʪʢʨʳʪʳʭ ʠ ʨʝʜʢʦʣʝʩʥʳʭ ʙʦ-

ʣʦʪ ʇʦʣʝʩʴʷ ʦʩʪʘʣʴʥʳʝ ʩʝʤʝʡʩʪʚʘ ʤʦʭʦʦʙʨʘʟʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʨʝʚʥʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʛʠʜʨʦʬʠʣʴʥʳʝ ʪʘʢʩʦʥʳ, ʚʝʨʦʷʪʥʦ, ʫʭʦʜʷʱʠʝ ʛʝʥʝ- 

ʪʠʯʝʩʢʠʤʠ ʢʦʨʥʷʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʜʝʚʦʥ ʠ ʤʝʣ 

(ʠʣʠ ʶʨʫ). ɼʝʩʷʪʴ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʩʦʜʝʨʞʘʪ 

70% ʙʨʠʦʬʠʪʦʚ ʜʘʥʥʳʭ ʙʦʣʦʪ. ʅʘ ʦʜʥʦ ʩʝʤʝʡʩʪʚʦ 

ʧʨʠʭʦʜʠʪʩʷ 1,6 ʨʦʜʘ ʠ 3,3 ʚʠʜʘ, ʥʘ 1 ʨʦʜ ï 2,2 ʚʠʜʘ. 

ɹʨʠʦʬʣʦʨʘ ʙʦʣʦʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʠʧʘ ʧʠʪʘʥʠʷ ï ɻ ʚʪʨʦʬʥʦʛʦ, ʤʝ-

ʟʦʪʨʦʬʥʦʛʦ ʠʣʠ ʦʣʠʛʦʪʨʦʬʥʦʛʦ. ʇʨʠ ʵʪʦʤ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳ ʵʚʪʨʦʬʥʳʝ ʠ ʦʣʠ-

ʛʦʪʨʦʬʥʳʝ ʙʦʣʦʪʘ, ʯʪʦ ʚʳʟʚʘʥʦ ʢʨʫʧʥʳʤ ʨʘʟʣʠ-

ʯʠʝʤ ʚ ʩʪʝʧʝʥʠ ʠʭ ʘʥʘʵʨʦʙʠʦʟʘ. ʄʝʟʦʪʨʦʬʥʳʝ ʙʦ-

ʣʦʪʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ. 

ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʘ ʧʦ ʚʠʜʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ 

ʙʨʠʦʬʣʦʨʘ ʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ. ʆʥʘ ʩʦʜʝʨʞʠʪ 71 

ʚʠʜ, ʠʣʠ 69% ʙʨʠʦʬʠʪʦʚ ʙʦʣʦʪ ʨʝʛʠʦʥʘ. ɺ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʨʦʪʦʯʥʦʩʪʠ ʧʦʯʚʝʥʥʦ- ʛʨʫʥʪʦ-

ʚʳʭ ʚʦʜ ʫʯʘʩʪʠʝ ʙʨʠʦʬʠʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʬʠʪʦʮʝ-

ʥʦʟʘʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʠ ʜʘʞʝ ʧʦʣ-

ʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʣʦʰʥʦʛʦ ʤʦʭʦ-

ʚʦʛʦ ʧʦʢʨʦʚʘ. ʇʨʠ ʫʩʠʣʝʥʠʠ ʧʨʦʮʝʩʩʘ ʘʥʘʵʨʦʙʠ-

ʦʟʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʫʛʥʝʪʝʥʠʝ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ ʠ ʪʝʤ ʩʘʤʳʤ ʩʢʣʘʜʳʚʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʦʩʝʣʝʥʠʷ ʤʦʭʦʦʙʨʘʟʥʳʭ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ, 

ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʚʳʪʝʩʥʝʥʠʷ ʪʨʘʭʝʦʬʠʪʦʚ ʥʘ ʦʪ-

ʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʤʦʭʦʦʙʨʘʟʥʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ 

ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʳʭ ʙʦʣʦʪʘʭ, ʦʙʨʘʟʫʷ ʚ ʢʨʘʡʥʠʭ 

ʩʣʫʯʘʷʭ, ʧʦ ʩʫʱʝʩʪʚʫ, ʣʦʢʘʣʴʥʳʝ ʛʠʧʥʦʚʳʝ ʩʦʦʙ-

ʱʝʩʪʚʘ. 

ʇʝʯʝʥʦʯʥʠʢʠ ʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ ʦʪʥʦʩʷʪʩʷ ʢ 9 

ʚʠʜʘʤ ʠʟ 6 ʨʦʜʦʚ, 4 ʩʝʤʝʡʩʪʚ, ʤʭʠ ï ʢ 62 ʚʠʜʘʤ ʠʟ 

31 ʨʦʜʘ, 20 ʩʝʤʝʡʩʪʚ.  

ʇʦ ʚʠʜʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʩʨʝʜʠ ʩʝʤʝʡʩʪʚ 

ʙʨʠʦʬʠʪʦʚ ʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ ʨʝʟʢʦ ʚʳʜʝʣʷʝʪʩʷ 

Sphagnaceae (17), ʘ ʚʦ ʚʪʦʨʫʶ ʦʯʝʨʝʜʴ Am-

blystegiaceae (8),  ʨʝʧʨʝʟʝʥʪʠʨʫʶʱʠʝ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ 50% ʠ 100% ʠʭ ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʙʨʠʦ-

ʬʣʦʨʳ ʙʦʣʦʪ ʇʦʣʝʩʴʷ. ʉʝʤʝʡʩʪʚʘ ɺrʫʘʩʝʘʝ ʠ Cal-

liergonaceae ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʜʝʩʴ ʢʘʞʜʦʝ 5 ʚʠ-

ʜʘʤʠ, Meesiaceae, Scorpidiaceae ï ʧʦ 4, Aneu-

raceae, Mniaceae, Bartramiaceae ï ʧʦ 3, ʘ ʚ ʦʩʪʘʣʴ-

ʥʳʭ ʩʝʤʝʡʩʪʚʘʭ ʧʦ 1ï2 ʚʠʜʘ. ɺʩʝ ʵʪʠ ʩʝʤʝʡʩʪʚʘ 

ʧʦʣʥʦʩʪʴʶ ʚʢʣʶʯʘʶʪ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʘʥʥʳʭ ʩʝ-

ʤʝʡʩʪʚ ʠ ʚ ʩʦʩʪʘʚʝ ʙʨʠʦʬʣʦʨʳ ʦʪʢʨʳʪʳʭ ʠ ʨʝʜʢʦ-

ʣʝʩʥʳʭ ʙʦʣʦʪ ʇʦʣʝʩʴʷ ʚ ʮʝʣʦʤ.  

 

mailto:Dr.Rykovsky@yandex.by
mailto:Zentsova2009@gmail.com


 

86 

ʀʟ ʨʦʜʦʚ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʚʳʜʝʣʷʶʪʩʷ: Sphag-

num ï 17, Bryum ï 5, Philonotis ʠ Scorpidium ï ʧʦ 3 

ʚʠʜʘ, ʚʢʣʶʯʘʷ (ʢʨʦʤʝ ʨʦʜʘ Sphagnum) ʚʩʝ ʚʠʜʳ 

ʠʟʚʝʩʪʥʳʝ ʚ ʩʦʩʪʘʚʝ ʙʨʠʦʬʣʦʨʳ ʙʦʣʦʪ ʨʝʛʠʦʥʘ. 

ʄʦʭʦʚʦʡ ʷʨʫʩ ʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ ʯʘʱʝ ʚʩʝʛʦ ʦʙ-

ʨʘʟʫʶʪ ʚ ʇʦʣʝʩʴʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Calliergon, 

Drepanocladus, Hamatocaulis, Pseudocalliergon, 

Scorpidium, Warnstorfia, ʘ ʪʘʢʞʝ Calliergonella 

cuspidata, Bryum pseudotriquetrum, Plagiomnium 

ellipticum, Campylium stellatum. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʧʝʯʝʥʦʯʥʠʢʦʚ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʤʭʦʚ ʥʝ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ 

ʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪʘʭ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ Marchantia 

polymorpha, ʧʨʝʜʧʦʯʠʪʘʶʱʝʡ ʯʘʱʝ ʚʩʝʛʦ ʥʘʨʫ-

ʰʝʥʥʳʝ ʫʯʘʩʪʢʠ ʙʦʣʦʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʥʠʟʢʦʡ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞ-

ʥʦʩʪʷʤʠ ʤʭʦʚ ʠ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʧʦʪʝʥʮʠʘʣʘ ʪʦʨʬʷʥʦ-ʙʦʣʦʪʥʳʭ ʧʦʯʚ ʜʘʥ-

ʥʦʛʦ ʪʠʧʘ ʙʦʣʦʪ. 

ʅʘ ʥʝʩʢʦʣʴʢʦ ʦʙʝʜʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʦʙʠʣʴʥʦ 

ʨʘʟʨʘʩʪʘʶʪʩʷ Aulacomnium palustre, Warnstorfia 

fluitans, W. exannulata, Polytrichum strictum, ʨʝʞʝ 

Helodium blandowii, Tomentypnum nitens ʠ ʜʨ. ɺ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʙʦʣʦʪʘʭ ʧʦʩʝʣʷʶʪʩʷ ʩʬʘʛʥʦʚʳʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʝ ʢ ʤʠʥʝʨʘʣʴ-

ʥʦʤʫ ʧʠʪʘʥʠʶ ï ʤʝʟʦʵʚʪʨʦʬʥʳʝ ʠʣʠ ʵʚʤʝʟʦʪʨʦʬ-

ʥʳʝ ʤʭʠ ï Sphagnum contortum, Sph. subsecundum, 

Sph. teres, Sph. squarrosum, Sph. plathyphyllum, 

Sph. obtusum, Sph. warnstorfii, ʘ ʟʘʪʝʤ ʤʝʟʦʪʨʦʬ-

ʥʳʝ ʠʣʠ ʦʣʠʛʦʤʝʟʦʪʨʦʬʥʳʝ Sph. flexuosum, Sph. 

fallax ʠ ʜʨ.  

ɺ ɻ ʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʜʘʥʥʘʷ ʙʨʠʦ-

ʬʣʦʨʘ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʧʝʩʪʨʳʡ ʭʘʨʘʢʪʝʨ: ʚ ʫʩʣʦ-

ʚʠʷʭ ʚʳʨʘʞʝʥʥʦʛʦ ʤʠʢʨʦʨʝʣʴʝʬʘ ʠ ʪʝʤ ʙʦʣʝʝ ʤʝ-

ʟʦʨʝʣʴʝʬʘ ʟʜʝʩʴ ʥʘʨʷʜʫ ʩ ʙʦʣʦʪʥʳʤʠ ʚʠʜʘʤʠ ʩʧʦ-

ʩʦʙʥʳ ʧʦʩʝʣʷʪʴʩʷ ʥʝʢʦʪʦʨʳʝ ʤʦʭʦʦʙʨʘʟʥʳʝ ʩ 

ʠʥʦʡ ʵʢʦʣʦʛʠʝʡ: ʣʝʩʥʳʝ ʤʝʟʦʬʠʪʳ ʠ ʢʩʝʨʦʤʝʟʦ-

ʬʠʪʳ, ʘ ʪʘʢʞʝ ʛʠʛʨʦʬʠʪʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʠʟʨʘʩ-

ʪʘʪʴ ʥʘ ʪʦʨʬʝ, ʧʦ ʢʦʯʢʘʤ, ʥʘ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ 

ʠ ʥʘ ʦʩʥʦʚʘʥʠʷʭ ʩʪʚʦʣʦʚ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ 

(Polytrichum commune ʠ ʜʨ.), ʣʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ ʠ 

ʣʫʛʦʚʳʝ ʛʠʛʨʦʬʠʪʳ ʠʣʠ ʤʝʟʦʛʠʛʨʦʬʠʪʳ 

(Aulacomnium palustre, Climacium dendroides ʠ 

ʜʨ.), ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʪʘʢʞʝ ʚ ʟʘʙʦʣʦʯʝʥʥʳʭ ʠ ʙʦ-

ʣʦʪʥʳʭ ʣʝʩʘʭ; ʢʦʧʨʦʬʠʣʴʥʳʡ ʛʠʛʨʦʬʠʪ Splach-

num ampullaceum. 

ʈʷʜ ʚʠʜʦʚ-ʛʝʣʦʬʠʪʦʚ ʤʦʞʝʪ ʧʨʦʠʟʨʘʩʪʘʪʴ ʠ ʥʘ 

ʩʳʨʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʯʚʘʭ (ʚʠʜʳ ʠʟ ʨʦʜʦʚ 

Drepanocladus, Calliergon, Calliergonellʘ, Sphag-

num, Bryum ʠ ʜʨ.), ʯʪʦ ʦʪʨʘʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʤʥʦ-

ʛʠʭ ʙʨʠʦʬʠʪʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ 

ʙʦʣʦʪʘʭ ʇʦʣʝʩʴʷ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʥʘ ʤʠʥʝʨʘʣʴʥʳʭ 

ʧʦʯʚʘʭ. ʕʪʦ ʤʦʞʝʪ ʨʘʩʮʝʥʠʚʘʪʴʩʷ ʢʘʢ ʘʜʘʧʪʘʮʠʷ ʢ 

ʦʩʚʦʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʣʝ ʥʝʦʜʥʦʢʨʘʪʥʦʛʦ 

ʦʪʩʪʫʧʣʝʥʠʷ ʧʦʢʨʦʚʥʳʭ ʣʝʜʥʠʢʦʚ ʚ ʧʣʝʡʩʪʦʮʝʥʝ. 

ɺ ʦʙʱʝʤ, ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ, 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪʘʭ ʇʦʣʝʩʴʷ, 

ʦʛʨʘʥʠʯʝʥʳ ʪʦʣʴʢʦ ʵʪʠʤ ʪʠʧʦʤ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

ʅʘ ʜʘʥʥʳʭ ʙʦʣʦʪʘʭ ʚʩʣʝʜʩʪʚʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝ-

ʤʝʥʠ ʤʘʣʦʡ ʟʘʪʨʦʥʫʪʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦ-

ʨʘʤʠ ʚʩʪʨʝʯʘʝʪʩʷ ʠʣʠ ʚʩʪʨʝʯʘʣʩʷ ʨʷʜ ʨʝʜʢʠʭ ʚʠ-

ʜʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʫʙʝʞʝ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ) [1, 3, 6, 7]. ʉʨʝʜʠ 

ʥʠʭ ʧʝʯʝʥʦʯʥʠʢʦʚ ï 8 (Preissia quadrata, Riccardia 

incurvata, R. multifida, Aneura pinguis, Scapania 

paludicola, Cephaloziella elachista, C. spinigera, 

Kurzia pauciflora), ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ ï 4 (Sphagnum 

denticulatum, Sph. inundatum, Sph. molle, Sph. ripar-

ium) ʠ ʙʨʠʝʚʳʭ ï 13 (Bryum cyclophyllum, B. ne-

odamense, B. weigelii, Pseudobryum cinclidioides, 

Paludella squarrosa, Meesia longiseta, M. triquetra, 

Philonotis caespitosa, P. marchica, Timmia mega-

politana, Campiliadelphus elodes, Scorpidium cosso-

nii, Pseudocalliergon lycopodioides). 

ɹʨʠʦʬʣʦʨʫ ʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ ʦʙʨʘʟʫʶʪ ʤʭʠ 11 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ: ʙʦʨʝʘʣʴʥʳʡ (35 ʚʠ-

ʜʦʚ), ʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʡ, ʩʫʙʘʨʢʪʠʯʝʩʢʠʡ (ʧʦ 10 

ʚʠʜʦʚ), ʥʝʤʦʨʘʣʴʥʳʡ (5 ʚʠʜʦʚ), ʩʫʙʘʨʢʪʦ-ʙʦʨʝ-

ʘʣʴʥʦ-ʤʦʥʪʘʥʥʳʡ (3 ʚʠʜʘ), ʙʦʨʝʘʣʴʥʳʡ, ʙʦʨʝ-

ʘʣʴʥʦ-ʤʦʥʪʘʥʥʳʡ, ʩʫʙʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʡ, ʩʫʙʘʨʢ-

ʪʦ-ʤʦʥʪʘʥʥʳʡ, ʙʦʨʝʘʣʴʥʦ-ʥʝʤʦʨʘʣʴʥʳʡ ʠ ʤʫʣʴ-

ʪʠʟʦʥʘʣʴʥʳʡ (ʧʦ 2 ʚʠʜʘ). ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʥʝʤʦ-

ʨʘʣʴʥʘʷ ʛʨʫʧʧʘ ʥʝ ʪʦʣʴʢʦ ʩʠʣʴʥʦ ʫʩʪʫʧʘʝʪ ʙʦʨʝ-

ʘʣʴʥʦʡ, ʥʦ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʜʘʞʝ ʤʝʥʴʰʝ ʩʫʙʘʨʢ-

ʪʠʯʝʩʢʦʡ. 

ɺʩʝ ʤʫʣʴʪʠʟʦʥʘʣʴʥʳʝ ʚʠʜʳ ʧʦ ʩʫʱʝʩʪʚʫ ʥʝ ʷʚ-

ʣʷʶʪʩʷ ʪʠʧʠʯʥʦ ʙʦʣʦʪʥʳʤʠ ʙʨʠʦʬʠʪʘʤʠ, ʙʫʜʫʯʠ 

ʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʥʘ ʘʚʪʦʤʦʨʬ-

ʥʳʭ (ʤʠʥʝʨʘʣʴʥʳʭ) ʧʦʯʚʘʭ (Marchantia polymor-

pha, Cephalozia bicuspidata, Leptobryum pyriforme, 

Pohlia nutans). 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʙʨʠʦʬʣʦʨʦʡ ʜʝʥʜʨʦʮʝʥʦ-

ʟʦʚ ʇʦʣʝʩʴʷ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ ʚʠ-

ʜʦʚ ʥʝʤʦʨʘʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʩʦʩʪʘʚʝ ʙʨʠʦʬʣʦʨʳ ʦʪ-

ʢʨʳʪʳʭ ʠ ʨʝʜʢʦʣʝʩʥʳʭ ʙʦʣʦʪ ʟʘʤʝʪʥʦ ʥʠʞʝ ʜʘʞʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʨʠʦʬʣʦʨʳ ʙʦʣʦʪʥʳʭ ʙʝʨʝʟʥʷʢʦʚ 

ʨʝʛʠʦʥʘ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 9,4 ʠ 20,0%) ʠ ʪʝʤ ʙʦʣʝʝ 

ʙʨʠʦʬʣʦʨʳ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʜʨʫ-

ʛʠʭ ʣʝʩʥʳʭ ʬʦʨʤʘʮʠʷʭ. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ 

ʚʠʜʦʚ ʙʦʨʝʘʣʴʥʦʡ ʛʨʫʧʧʳ ʟʜʝʩʴ ʩʚʷʟʘʥʘ ʩ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʦʣʦʪ ï ʦʪʢʨʳʪʦʡ ʵʢʩ-

ʧʦʟʠʮʠʝʡ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ. 

ʂʦʤʧʣʝʢʩ ʙʦʣʦʪʥʳʭ ʙʨʠʦʬʠʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʟʘ 

ʩʯʝʪ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʙʦʨʝʘʣʴʥʳʭ, ʥʝʢʦʪʦʨʳʭ 

ʧʦʜʚʝʨʛʰʠʭʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʨʝʜʥʝʰʠʨʦʪʥʳʭ 

ʙʦʨʝʘʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʛʦʨʥʳʭ ʠ ʩʨʝʜʥʝʛʦʨ-

ʥʳʭ ʙʦʨʝʘʣʴʥʳʭ ʠ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʚʠʜʦʚ. ʍʘʨʘʢ-

ʪʝʨʥʦ ʪʦ, ʯʪʦ ʤʦʥʪʘʥʥʘʷ ʛʨʫʧʧʘ ʚ ʩʦʩʪʘʚʝ ʙʨʠʦ-

ʬʣʦʨʳ ʙʦʣʦʪ ʇʦʣʝʩʴʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʩʫʙ-

ʘʨʢʪʦ-ʤʦʥʪʘʥʥʳʤʠ, ʩʫʙʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʦ-ʤʦʥʪʘʥ-

ʥʳʤʠ ʠ ʙʦʨʝʘʣʴʥʦ-ʤʦʥʪʘʥʥʳʤʠ ʤʦʭʦʦʙʨʘʟʥʳʤʠ 

(8 ʚʠʜʦʚ, ʠʣʠ 7,5% ʙʨʠʦʬʠʪʦʚ ʙʦʣʦʪ ʨʝʛʠʦʥʘ). 
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ʇʦʚʳʰʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʩʦʩʪʘʚʝ ʙʨʠʦʬʣʦʨʳ ʵʚ-

ʪʨʦʬʥʳʭ ʙʦʣʦʪ ʚʠʜʦʚ ʩʫʙʘʨʢʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʘ 

ʪʘʢʞʝ ʩʫʙʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʦʡ ʠ ʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʦʡ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʤʝʟʦʪʨʦʬʥʳʤʠ ʠ ʦʣʠʛʦʪʨʦʬʥʳʤʠ ʙʦ-

ʣʦʪʘʤʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʚʳʭ ʢʘʢ 

ʨʝʬʫʛʠʫʤʦʚ, ʪʝʤ ʙʦʣʝʝ ʚ ʇʦʣʝʩʴʝ, ʛʜʝ ʚ ʥʘʠʙʦʣʴ-

ʰʝʡ ʤʝʨʝ ʩʦʭʨʘʥʷʶʪʩʷ ʧʦ ʩʫʱʝʩʪʚʫ ʧʝʨʠʛʣʷʮʠ-

ʘʣʴʥʳʝ ʠ ʧʦʩʪʛʣʷʮʠʘʣʴʥʳʝ ʨʝʣʠʢʪʳ, ʩʚʠʜʝʪʝʣʠ 

ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʣʝʜʝʥʝʥʠʡ, ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʥʘʜʚʠʛʘʚʰʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɹʝʣʘʨʫʩʠ ʠ ʜʦʩʪʠ-

ʛʘʚʰʠʝ ʪʘʢʞʝ ʇʦʣʝʩʴʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʠʟʙʳʪʦʯʥʦ 

ʫʚʣʘʞʥʝʥʥʳʝ, ʦʩʚʦʙʦʞʜʘʚʰʠʝʩʷ ʦʪʩʪʫʧʘʚʰʠʤʠ 

ʣʝʜʥʠʢʘʤʠ, ʪʝʨʨʠʪʦʨʠʠ ʦʢʘʟʳʚʘʣʠʩʴ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʠʤʝʥʥʦ ʜʣʷ ʪʝʭ ʙʨʠʦʬʠʪʦʚ, ʢʦ-

ʪʦʨʳʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪʘʭ, ʧʦ-

ʩʢʦʣʴʢʫ ʥʘ ʵʪʠʭ ʤʝʩʪʘʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʬʦʨʤʠʨʦʚʘ-

ʣʠʩʴ ʯʘʱʝ ʚʩʝʛʦ ʥʠʟʠʥʥʳʝ ʪʦʨʬʷʥʠʢʠ. ʊʘʢʠʝ ʙʦ-

ʣʦʪʘ, ʙʫʜʫʯʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴ-

ʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʦʙʝʩʧʝʯʝʥʥʦʛʦ 

ʢʣʶʯʝʚʦʛʦ ʧʠʪʘʥʠʷ (ʧʦʥʠʞʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ), ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʩʘʤʳʝ ʧʦʜ-

ʭʦʜʷʱʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʨʠʦʬʠ-

ʪʦʚ, ʚʭʦʜʠʚʰʠʭ ʚ ʩʦʩʪʘʚ ʩʚʦʝʦʙʨʘʟʥʦʡ ʧʝʨʠʛʣʷʮʠ-

ʘʣʴʥʦʡ ʬʣʦʨʳ. 
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ʀʟʣʦʞʝʥʳ ʢʨʘʪʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʤʢʥʫʪʳʭ ʭʚʦʡ-

ʥʳʭ, ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʵʜʘʬʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʣʝʩʥʳʭ ʠ ʙʦ-

ʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʣʠʷʥʠʷ ʧʦʯʚʝʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ ʚ ʩʚʷʟʠ ʩ ʜʠʥʘʤʠʢʦʡ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʢʦʨʥʝʦʙʠʪʘʝʤʳʭ 

ʩʣʦʝʚ ʧʦʯʚʳ ʚ ʛʦʜʠʯʥʦʤ ʠ ʩʝʟʦʥʥʦʤ ʮʠʢʣʘʭ. ʅʘ ʧʨʠʤʝʨʝ ʝʣʴʥʠʢʦʚ ʠ ʩʦʩʥʷʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʜʨʝ-

ʥʠʨʦʚʘʥʠ ̫ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʚʣʘʞʥʝʥʠʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʧʦʯʚʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʪʝ ʠʣʠ ʠʥʳʝ 

ʪʠʧʳ ʣʝʩʘ ʚ ʩʚʷʟʠ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʁ(ʙʦʥʠʪʝʪʦʤ) ʜʨʝʚʦʩʪʦʷ. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʡ 
ʫʚʣʘʞʥʝʥʠʷ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ ʦʩ-
ʥʦʚʥʳʭ ʣʝʩʥʳʭ ʬʦʨʤʘʮʠʡ. ʀʟʫʯʘʝʤʳʝ ʦʙʲʝʢʪʳ ï 
ʭʚʦʡʥʳʝ ʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʜʨʝʚʦʩʪʦʠ ʨʘʟʣʠʯ-
ʥʦʡ ʧʦʣʥʦʪʳ, ʚʦʟʨʘʩʪʘ, ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʪʠʧʦʚ 
ʣʝʩʘ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʘ ̫ʦʩʥʦʚʘ ï ʦʙʱʝʧʨʠʥʷʪʳʝ 

ʚ ʣʝʩʦʚʝʜʝʥʠʠ, ʣʝʩʦʚʦʜʩʪʚʝ, ʣʝʩʥʦʡ ʪʘʢʩʘʮʠʠ ʠ 
ʧʦʯʚʦʚʝʜʝʥʠʠ ʤʝʪʦʜʳ.  
ʆʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʩ-

ʥʦʡ, ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʵʜʘʬʦʪʦʧʘ, ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ [1ï5]. ʅʘ 

ʬʦʥʝ ʠʟʚʝʩʪʥʦʛʦ ʢʦʣʝʙʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ (ʤʝ-
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ʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ) ʫʩʣʦʚʠʡ ʚʦʜʥʦ-ʚʦʟʜʫʰʥʳʡ ʨʝ-

ʞʠʤ ʧʦʯʚʳ (ʦʙʚʦʜʥʝʥʥʦʩʪʴ, ʧʨʦʪʦʯʥʦʩʪʴ, ʟʘʩʪʦʡ-

ʥʦʩʪʴ ʠ ʜʨ.) ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʪʝ ʠʣʠ ʠʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʮʝʩʩʳ ʧʦʯʚʦʦʙʨʘʟʦ-

ʚʘʥʠʷ [2ï4]. ɺ ʮʝʣʦʤ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʧʝʮʠʬʠʢʫ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʜʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʩʝʟʦʥʥʦʤ, 

ʛʦʜʠʯʥʦʤ ʠ ʜʨʫʛʠʭ ʮʠʢʣʘʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʣʠʪʝ-

ʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʨʘʟʥʦʛʣʘʩʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʚ ʠʟʙʳʪʦʯʥʦ 

ʫʚʣʘʞʥʝʥʥʳʭ ʧʦʯʚʘʭ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʦʜʠʥʘ-

ʢʦʚʳʤʠ ʵʜʘʬʠʯʝʩʢʠʤʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠ-

ʷʤʠ ʠ ʨʘʟʣʠʯʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ʇʦʯʚʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʠʟʙʳ-

ʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʦʡ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʦʩʥʳ, ʝʣʠ 

ʠ ʵʪʦʪ ʨʝʞʠʤ ʝʝ ʫʚʣʘʞʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴ-

ʥʳʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚ-

ʥʦʛʦ ʜʨʝʚʦʩʪʦʷ ʦʣʴʭʠ ʯʝʨʥʦʡ.  

ɿʘʙʦʣʦʯʝʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʩʷ ʦʙʚʦʜʥʝʥʥʦʩʪʴʶ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʢʦʧʣʝʥʠʝ ʪʦʨʬʘ ʠ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʦʛʣʝʝʥ-

ʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɺ ʦʩʥʦʚʫ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʟʘʙʦ-

ʣʦʯʝʥʥʳʭ, ʙʦʣʦʪʥʳʭ ʣʝʩʦʚ ʧʦʣʦʞʝʥʘ ʦʩʦʙʝʥʥʦʩʪʴ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʜʝʨʝʚʴʝʚ. ɺ ʙʦ-

ʣʦʪʥʳʭ ʧʦʯʚʘʭ ʢʦʨʥʠ ʜʝʨʝʚʴʝʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ, ʚ 

ʦʩʥʦʚʥʦʤ, ʚ ʪʦʨʬʝ [2ï4]. ʅʝʜʦʩʪʘʪʦʢ ʠʣʠ ʠʟʙʳʪʦʢ 

ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʙʦʥʠʪʝʪʘ) ʜʨʝʚʦʩʪʦʷ ʚ ʵʜʘ-

ʬʠʯʝʩʢʦʤ ʘʨʝʘʣʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ ʣʝʩʘ (ʦʩʦ-

ʙʝʥʥʦ ʵʪʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʢʨʘʡʥʠʭ ʵʜʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʷʜʘ ʪʠ-

ʧʦʚ ʣʝʩʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʦʨʤʘʮʠʠ). ʕʜʘʬʦ-ʬʠʪʦʮʝ-

ʥʦʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʙʦʣʦʪʥʦʡ ʠ ʣʝʩʥʦʡ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʩʧʝʮʠʬʠʢʦʡ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠʣʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʚ ʫʩʣʦʚʠʷʭ ʜʝʛʨʘʜʘʮʠʠ 

ʙʦʣʦʪʥʦʡ ʵʢʦʩʠʩʪʝʤʳ.  

ɺʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʝʟʣʝʩʥʦʡ ʢʫ-

ʩʪʘʨʥʠʯʢʦʚʦ-ʧʫʰʠʮʝʚʦ-ʩʬʘʛʥʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦ-

ʩʪʴʶ ʠ ʩʦʩʥʦʡ ʧʦ ʙʦʣʦʪʫ. ʅʘ ʧʝʨʝʭʦʜʥʳʭ ʙʦʣʦʪʘʭ 

ʬʦʨʤʠʨʫʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʝ ʠ 

ʜʨʫʛʠʝ ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. ʍʘʨʘʢʪʝʨʥʦʡ ʷʚʣʷʝʪʩʷ 

ʪʘʢʞʝ ʠ ʙʝʟʣʝʩʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʦʩʦʢʦʚʦ-ʩʬʘʛʥʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʅʠʟʠʥʥʳʝ 

ʙʦʣʦʪʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʝʟ-

ʣʝʩʥʦʡ, ʦʩʦʢʦʚʦ-ʛʠʧʥʦʚʦʡ, ʟʣʘʢʦʚʦ-ʦʩʦʢʦʚʦʡ, 

ʨʘʟʥʦʪʨʘʚʥʦ-ʦʩʦʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʙʦʣʦʪ-

ʥʳʤʠ ʯʝʨʥʦʦʣʴʭʦʚʳʤʠ ʠ ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʳʤʠ ʣʝ-

ʩʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʜʨʝʚʦʩʪʦʝʚ, ʥʘʧʨʠʤʝʨ, ʝʣʦʚʳʭ, ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʪʦʷʥʠʷ ʫʨʦʚʥʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʛʣʫʙʠʥʝ 10ï20 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʧʦʯʚʳ ʚ ʛʦʜʠʯʥʦʤ ʠ ʩʝʟʦʥʥʦʤ ʮʠʢʣʝ. ɿʘʣʝʛʘ-

ʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʛʣʫʙʠʥʝ 20 ʩʤ ʚ ʩʨʝʜʥʝʤ ʩʦ-

ʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 1/10 ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ 

ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʣʝʛʢʠʭ ʩʫʛʣʠʥʢʘʭ ʩ ʧʦʜʩʪʠʣʘ-

ʥʠʝʤ ʪʷʞʝʣʳʤʠ ʤʦʨʝʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ (ʇʫʭʦʚʠʯ-

ʩʢʠʡ ʣʝʩʭʦʟ, ʈʫʜʝʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ), ʬʦʨʤʠʨʫ-

ʶʪʩʷ ʝʣʴʥʠʢʠ I ʙʦʥʠʪʝʪʘ. ʅʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ 

10-ʣʝʪʥʝʛʦ ʠʟʫʯʝʥʠʷ ʫʨʦʚʥʷ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʚ ʣʝʩʥʳʭ ʜʨʝʚʦʩʪʦʷʭ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʥʘ ʢʦ-

ʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ ʛʨʷʜʘʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʝʣʘ-

ʨʫʩʠ (ɹʦʨʠʩʦʚʩʢʠʡ ʦʧʳʪʥʳʡ ʣʝʩʭʦʟ, ɺʝʣʷʪʠʯʩʢʦʝ 

ʣʝʩʥʠʯʝʩʪʚʦ), ʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ:  

ï ʩʦʩʥʷʢ ʜʦʣʛʦʤʦʰʥʦ-ʯʝʨʥʠʯʥʳʡ, ɺ4, ʙʦʥʠʪʝʪ I, 

ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʋɻɺ) ʚ ʛʦʜʠʯʥʦʤ ʮʠʢʣʝ ï 

ʩʨʝʜʥʠʡ 81 ʩʤ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ 66 ʩʤ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʥʠʷ 30,4%;  

ï ʩʦʩʥʷʢ ʝʣʦʚʦ-ʯʝʨʥʠʯʥʳʡ, ɺ3, ʙʦʥʠʪʝʪ I, ʋɻɺ ï 

ʩʨʝʜʥʠʡ 167 ʩʤ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ 87 ʩʤ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʥʠʷ 15,7%;  

ï ʩʦʩʥʷʢ ʝʣʦʚʦ-ʢʠʩʣʠʯʥʳʡ, ʉ2, ʙʦʥʠʪʝʪ Iʘ, ʋɻɺ 

ï ʩʨʝʜʥʠʡ 105 ʩʤ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ 57 ʩʤ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʥʠʷ 17,7%;  

ï ʩʦʩʥʷʢ ʚʝʨʝʩʢʦʚʦ-ʤʰʠʩʪʳʡ, ɸ2, ʙʦʥʠʪʝʪ II, 

ʋɻɺ ï ʩʨʝʜʥʠʡ 1 250 ʩʤ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ 123 

ʩʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʥʠʷ 10,0%;  

ï ʝʣʴʥʠʢ ʯʝʨʥʠʯʥʦ-ʤʰʠʩʪʳʡ, ɺ3, ʙʦʥʠʪʝʪ I, 

ʋɻɺ ï ʩʨʝʜʥʠʡ 180 ʩʤ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ 64 ʩʤ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʥʠʷ 14,8%;  

ï ʝʣʴʥʠʢ ʟʝʣʝʥʯʫʢʦʚʦ-ʢʠʩʣʠʯʥʳʡ, ɼ2, ʙʦʥʠʪʝʪ I, 

ʋɻɺ ï ʩʨʝʜʥʠʡ 102 ʩʤ, ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ 62 ʩʤ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʴʠʨʦʚʘʥʠʷ 20,3%.  

ʀʟʫʯʝʥʠʝ ʧʦʯʚʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʠ ʧʨʠʢʦʧʦʢ ʧʦʟ-

ʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʥʘ ʚʨʝʤʝʥʥʦ ʧʝʨʝʫʚʣʘʞ-

ʥʷʝʤʳʭ ʧʦʯʚʘʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʷʜʘ ʪʠʧʦʚ ʩʦʩʥʦ-

ʚʳʭ ʣʝʩʦʚ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ 

ʧʦʷʚʣʝʥʠʷ ʚʝʨʭʥʝʛʦ ʦʪʦʨʬʦʚʘʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 

(ʧʨʠ ʥʘʣʠʯʠʠ ʦʛʣʝʝʥʠʷ ʚ ʥʠʞʝʣʝʞʘʱʠʭ ʩʣʦʷʭ 

ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʦʛʦ ʧʨʦʬʠʣʷ) ʧʨʠ ʛʣʫʙʠʥʝ ʟʘʣʝ-

ʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʦʢʦʣʦ 170 ʩʤ (ʚ ʩʦʩʥʷʢʘʭ 

ʯʝʨʥʠʯʥʳʭ ʩ ʘʤʧʣʠʪʫʜʦʡ ʢʦʣʝʙʘʥʠʷ ʋɻɺ ʙʦʣʝʝ 

100 ʩʤ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʧʦʥʠʞʝʥʥʳʭ ʵʣʝʤʝʥ-

ʪʘʭ ʨʝʣʴʝʬʘ ʧʦ II ʙʦʥʠʪʝʪʫ).  

ɸʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʣʦʚʠʡ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʝʣʴʥʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʣʝʩʘ, 

ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʨʝʚʦʩʪʦʷ 

ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʝʞʠʤʘ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ. ʅʘ ʩʚʝʞʠʭ ʧʦʯʚʘʭ 

ʝʣʴʥʠʢʦʚ ʤʰʠʩʪʳʭ ʠ ʦʨʣʷʢʦʚʳʭ ʬʦʨʤʠʨʫʶʪʩʷ 

ʜʨʝʚʦʩʪʦʠ II ʙʦʥʠʪʝʪʘ, ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟ-

ʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʨʝʞʠʤ ʠʭ ʫʚʣʘʞʥʝʥʠʷ ʥʝʫʩʪʦʡ-

ʯʠʚʳʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʨʝ-

ʚʦʩʪʦʷ (I ʙʦʥʠʪʝʪ) ʵʪʠʭ ʪʠʧʦʚ ʣʝʩʘ ʥʘ ʚʣʘʞʥʳʭ 

ʧʦʯʚʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʫʩʪʦʡʯʠʚʳʤ ʜʨʝʥʠ-

ʨʦʚʘʥʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ɽʣʴʥʠʢʠ ʯʝʨʥʠʯʥʳʝ, ʧʘ-

ʧʦʨʦʪʥʠʢʦʚʳʝ ʠ ʧʨʠʨʫʯʝʡʥʦ-ʪʨʘʚʷʥʳʝ I ʙʦʥʠʪʝʪʘ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʧʦʯʚʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʝʨʝʭʦʜ-

ʥʳʤ ʦʪ  ʜʨʝʥʠʨʦʚʘʥʥʳʭ  ʢʦ  ʚʨʝʤʝʥʥʦ  ʧʝʨʝʫʚʣʘʞ- 
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ʥʷʝʤʳʤ. ɹʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ 

ʧʦʯʚʳ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʝʣʴʥʠʢʦʚ ʧʦ II 

ʙʦʥʠʪʝʪʫ; ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʞʠʤ ʠʭ ï ʚʨʝʤʝʥʥʦ 

ʧʝʨʝʫʚʣʘʞʥʷʝʤʳʡ. ʇʦʯʚʳ ʝʣʴʥʠʢʘ ʜʦʣʛʦʤʦʰʥʦʛʦ 

ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʦʪʥʝʩʪʠ ʢ ʧʝʨʝʭʦʜʥʳʤ ʦʪ ʚʨʝ-

ʤʝʥʥʦ ʧʝʨʝʫʚʣʘʞʥʷʝʤʳʭ ʢ ʟʘʙʦʣʦʯʝʥʥʳʤ. ʇʨʠ 

ʨʝʞʠʤʝ ʫʚʣʘʞʥʝʥʠʷ ʪʘʢʠʭ ʧʦʯʚ ʢʘʢ ʧʦʩʪʦʷʥʥʦ ʧʝ-

ʨʝʫʚʣʘʞʥʷʝʤʳʝ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʜʳ ʩ ʚʳʧʘʜʝʥʠʝʤ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʤʥʦʛʦ-

ʣʝʪʥʝʡ ʥʦʨʤʳ, ʬʦʨʤʠʨʫʝʪʩʷ ʝʣʴʥʠʢ ʜʦʣʛʦʤʦʰ-

ʥr ʡ ʧʦ III ʙʦʥʠʪʝʪʫ.  

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʜʝʣʝʥʠʝ 

ʪʨʝʭ ʧʦʯʚʝʥʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʝʣʴʥʠʢʦʚ 

ʧʦ ʨʝʞʠʤʫ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ: ʜʨʝʥʠʨʦʚʘʥʥʳʝ, 

ʚʨʝʤʝʥʥʦ ʠ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʫʚʣʘʞʥʷʝʤʳʝ. ʇʦʯʚʳ 

ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʘʪʤʦʩʬʝʨʥʦʛʦ, ʘʪʤʦʩʬʝʨʥʦ-

ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʧʝʨʠʦ-

ʜʠʯʝʩʢʦʤʫ ʧʨʦʤʳʚʥʦʤʫ ʪʠʧʫ. ʉʣʦʡ ʘʢʪʠʚʥʦʛʦ ʦʙ-

ʤʝʥʘ ʚʣʘʛʠ ʚ ʝʣʴʥʠʢʝ ʙʨʫʩʥʠʯʥʦʤ, ʤʰʠʩʪʦʤ, ʦʨ-

ʣʷʢʦʚʦʤ, ʢʠʩʣʠʯʥʦʤ ʠ ʩʦʩʥʦʚʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʘʪ-

ʤʦʩʬʝʨʥʦʛʦ, ʘʪʤʦʩʬʝʨʥʦ-ʛʨʫʥʪʦʚʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 80ï100 ʩʤ. ʂʦʣʝʙʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʥʫʪʨʠʩʝʟʦʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʣʦʝʚ 

ʧʦʯʚʝʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʜʠʥʘʤʠʢʦʡ ʫʨʦʚʥʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʚʳʧʘʜʝʥʠʷ ʘʪ-

ʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʨʘʩʭʦʜʘ ʚʣʘʛʠ ʥʘ ʵʚʘʧʦ-

ʪʨʘʥʩʧʠʨʘʮʠʶ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʚʝʛʝʪʘʮʠʠ ʚ 

ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʘ 

ʪʘʢʞʝ ʠʟʚʝʩʪʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʘʩʠʥʭʨʦʥʥʦʩʪʴʶ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʨʦʤʝ ʚʳʷʚʣʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʫʚʣʘʞʥʝʥʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʣʝʩʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʦʢʘʟʳʚʘʝʪ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘ-

ʯʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ. ʊʝʤʧʝʨʘ-

ʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʩʪʫʧʣʝ-

ʥʠʝ ʠ ʦʪʜʘʯʫ ʪʝʧʣʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʧʦʯʚʝ. ʋʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʜʝʨʝʚʴʝʚ ʠ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦ-

ʢʨʦʚʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʪʁʩʷ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʧʦʯʚʳ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝ-

ʨʠʦʜʦʚ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ.  

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʯʚʳ ʚ ʝʣʴʥʠ-

ʢʘʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʚ ʧʝʨʚʳʝ 

ʤʝʩʷʮʳ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʛʜʘ ʦʪʤʝʯʘ-

ʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝ-

ʥʠʷ (ʤʘʡ-ʠʶʥʴ), ʧʦʯʚʘ ʦʩʪʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʭʦʣʦʜ-

ʥʦʡ. ʅʘʧʨʠʤʝʨ, ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʤʘʷ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʧʦʯʚʳ ʚ 30-ʩʘʥʪʠʤʝʪʨʦʚʦʤ ʩʣʦʝ, ʛʜʝ ʩʦʩʨʝʜʦ-

ʪʦʯʝʥʘ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʢʦʨʥʝʡ, ʩʦʩʪʘʚʣʷʣʘ 5,9ï

7,80ʉ. ɺ ʩʝʨʝʜʠʥʝ ʠʶʥʷ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʧʦʯʚʘ 

ʥʘʛʨʝʚʘʣʘʩʴ ʚʳʰʝ 90ʉ ʣʠʰʴ ʥʘ 5- ʠ 15-ʩʘʥʪʠʤʝʪ-

ʨʦʚʦʡ ʛʣʫʙʠʥʝ. ʇʦʵʪʦʤʫ, ʚ ʥʝʢʦʪʦʨʳʭ, ʩʣʫʯʘʷʭ, 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʯʚʳ ʝʣʴʥʠʢʦʚ ʩʣʝʜʫʝʪ 

ʧʨʠʟʥʘʪʴ  ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ  ʜʣʷ  ʨʦʩʪʘ  ʨʘʩʪʝʥʠʡ,  

ʪʘʢ ʢʘʢ ʧʦʯʚʘ ʚ ʢʦʨʥʝʦʙʠʪʘʝʤʦʤ ʩʣʦʝ 0ï30 ʩʤ ʧʨʦ-

ʛʨʝʚʘʝʪʩʷ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʠʥʪʝʥʩʠʚ-

ʥʦʛʦ ʨʦʩʪʘ ʢʦʨʥʝʡ ʣʠʰʴ ʚ ʢʦʥʮʝ ʤʘʷ, ʘ ʠʥʦʛʜʘ ï 

ʪʦʣʴʢʦ ʢ ʩʝʨʝʜʠʥʝ ʠʶʥʷ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʦʢʘ-

ʟʳʚʘʝʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʜʣʷ ʦʮʝʥʢʠ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʜʨʝʚʦʩʪʦʷ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʧʨʦʷʚ-

ʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ (ʢʣʠʤʘʪʠʯʝʩʢʠʭ) ʬʘʢʪʦʨʦʚ.  

ʆʩʫʱʝʩʪʚʣʝʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʢʣʘʩʪʝʨʦʚ 

ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʩʣʦʝʚ ʘʚʪʦ-

ʤʦʨʬʥʦʡ ʠ ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʦʡ ʧʦʯʚ ʩʦʩʥʦʚʦ-ʝʣʦ-

ʚʳʭ ʠ ʝʣʦʚʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʯʚ ʠʟʫʯʘʝʤʳʭ ʬʠʪʦʮʝ-

ʥʦʟʦʚ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʩʣʦʷ:  

1) ʩʣʦʡ ʘʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ (0ï25 ʩʤ);  

2) ʢʦʥʪʘʢʪʥʳʡ ʩʣʦʡ ʧʘʩʩʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ 

(25ï130 ʩʤ);  

3) ʩʣʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʦʛʦ ʪʝʤʧʝʨʘ-

ʪʫʨʥʦʛʦ ʨʝʞʠʤʘ (ʛʣʫʙʞʝ 130 ʩʤ), ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʫʨʦʚʥʝʤ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ.  

ʊʝʧʣʦʦʙʤʝʥ ʚ ʧʦʯʚʝ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʪʠʧʫ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ʊʦʣʱʠʥʘ 

ʚʳʜʝʣʷʝʤʳʭ ʩʣʦʝʚ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ʫʨʦʚʥʝʤ ʛʨʫʥ-

ʪʦʚʳʭ ʚʦʜ, ʩʣʦʞʝʥʠʝʤ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦ-

ʩʪʘʚʦʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʛʣʫʙʠʥʦʡ ʟʘʣʝ-

ʛʘʥʠʷ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʜʘʬʦ-ʬʠʪʦʮʝ-

ʥʦʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʣʝʩʥʳʭ ʠ ʙʦʣʦʪʥʳʭ ʵʢʦ-

ʩʠʩʪʝʤ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ ʦʙʫʩʣʦʚ-

ʣʝʥʥʳʭ ʩʫʢʮʝʩʩʠʡ, ʜʝʤʫʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʤʢʥʫʪʳʭ ʜʨʝʚʦ-

ʩʪʦʝʚ ʨʘʟʣʠʯʥʦʛʦ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʵʢʦʪʦʥʦʚ ʦʢʨʘʠʥ 

ʙʦʣʦʪ, ʧʨʠʩʫʱʝʡ ʢʘʢ ʜʣʷ ʩʫʭʦʜʦʣʴʥʳʭ, ʟʘʙʦʣʦ-

ʯʝʥʥʳʭ, ʙʦʣʦʪʥʳʭ ʣʝʩʦʚ, ʪʘʢ ʠ ʥʝʦʙʣʝʩʝʥʥʳʭ ʚʝʨ-

ʭʦʚʳʭ ʠ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪ. ʃʝʩʥʳʝ ʜʨʝʚʦʩʪʦʠ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʣʦʞʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥ-

ʪʦʚ ʧʦʯʚʳ, ʨʝʣʴʝʬʘ, ʫʨʦʚʥʷ ʠ ʜʠʥʘʤʠʢʠ ʟʘʣʝʛʘʥʠʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʫʩʣʦʚʠʷ ʫʚʣʘʞʥʝʥʠʷ ʢʦʨʥʝʦʙʠʪʘʝʤʳʭ ʩʣʦʝʚ 

ʧʦʯʚʳ (ʜʨʝʥʠʨʦʚʘʥʥʳʝ ʩ ʫʩʪʦʡʯʠʚʳʤ ʠʣʠ ʥʝ-

ʫʩʪʦʡʯʠʚʳʤ ʫʚʣʘʞʥʝʥʠʝʤ, ʧʝʨʝʭʦʜʥʳʝ ʦʪ ʜʨʝʥʠ-

ʨʦʚʘʥʥʳʭ ʢʦ ʚʨʝʤʝʥʥʦ ʧʝʨʝʫʚʣʘʞʥʷʝʤʳʤ, ʚʨʝ-

ʤʝʥʥʦ ʧʝʨʝʫʚʣʘʞʥʷʝʤʳʝ, ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʫʚʣʘʞ-

ʥʷʝʤʳʝ ʠʣʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʧʦʯʚʳ). ʀʩʩʣʝʜʫʝʤʳʝ 

ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʤʳʚʥʦʤʫ 

ʪʠʧʫ ʫʚʣʘʞʥʝʥʠʷ. ɻʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʘʪʤʦ-

ʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯ-

ʚʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 150ï200 ʩʤ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝ-

ʞʠʤ ʠʟʫʯʘʝʤʳʭ ʧʦʯʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʚ ʚʝʛʝʪʘ-

ʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʥʘ ʩʣʦʡ ʘʢʪʠʚʥʦʛʦ, ʧʘʩʩʠʚʥʦʛʦ 

ʪʝʧʣʦʦʙʤʝʥʘ, ʦʪʥʦʩʠʪʝʣʴʥʦ  ʧʦʩʪʦʷʥʥʦʡ  ʪʝʤʧʝʨʘ- 
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ʪʫʨʳ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʨʘʚʥʦʚʝ-

ʩʠʷ.  ɺ ʮʝʣʦʤ, ʵʪʦ  ʦʧʨʝʜʝʣʷʝʪ  ʵʜʘʬʠʯʝʩʢʠʝ ʫʩʣʦ- 

ʚʠʷ, ʩʧʝʮʠʬʠʢʫ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʣʝʩ-

ʥʳʭ ʠ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ. 
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ɿʘʙʦʣʦʯʝʥʥʳʝ ʩʬʘʛʥʦʚʳʝ ʝʣʴʥʠʢʠ ï ʚʘʞʥʘʷ ʩʦ-

ʩʪʘʚʣʷʶʱʘʷ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʙʘʩ-

ʩʝʡʥʘ ɺʝʨʭʥʝʛʦ ɼʥʝʧʨʘ. ʆʥʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘ-

ʯʝʥʠʝ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ 

ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʝʤʝʣʴ ʠ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ 

ʣʝʩʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʙʣʠʢ ʟʦʥʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ ʧʦʜʪʘʡʛʠ. 

ʈʘʡʦʥʦʤ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʘʢʠʭ ʣʝ-

ʩʦʚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʜʥʝʧʨʦʚʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ (ʮʝʥʪʨ ʠ ʩʝʚʝʨ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʶʛʦ-ʟʘʧʘʜ ʂʘʣʫʞʩʢʦʡ ʦʙʣ. ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, 

ʩʝʚʝʨʦ-ʟʘʧʘʜ ɹʨʷʥʩʢʦʡ ʦʙʣ.), ʛʜʝ ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʡ 

ʦʙʣʝʩʝʥʥʦʩʪʠ ʠ ʟʘʙʦʣʦʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʦʥʠ 

ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ, ʥʝ ʬʦʨʤʠʨʫʷ 

ʝʜʠʥʳʭ ʤʘʩʩʠʚʦʚ. ʊʘʢʦʝ ʤʦʟʘʠʯʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʩʦʦʙʱʝʩʪʚ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ï ʵʪʦ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥ-

ʥʳʝ ʧʦʥʠʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʤʦʨʝʥʥʳʭ ʠ ʚʦʜʥʦ-ʣʝʜ-

ʥʠʢʦʚʳʭ ʨʘʚʥʠʥ ʩ ʟʘʩʪʦʡʥʳʤ ʦʙʠʣʴʥʳʤ ʫʚʣʘʞʥʝ-

ʥʠʝʤ ʠ ʩʣʘʙʦʘʵʨʠʨʦʚʘʥʥʳʤʠ ʪʦʨʬʷʥʳʤʠ ʠ ʪʦʨ-

ʬʷʥʦ-ʛʣʝʝʚʳʤʠ ʧʦʯʚʘʤʠ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʤʦʱʥʦ-

ʩʪʴʶ ʪʦʨʬʘ. ʄʝʣʢʦʢʦʥʪʫʨʥʦʩʪʴ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʟʘ-

ʪʨʫʜʥʷʝʪ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʬʘʛʥʦʚʳʭ ʝʣʴʥʠ-

ʢʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʦʛʜʘ 

ʥʝ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʣʘʥʘʭ ʣʝʩʦ-

ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʢʘʨʪʘʭ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʦʦʙʱʝʩʪʚ ʷʚʣʷʝʪʩʷ 

ʨʘʟʚʠʪʳʡ ʧʦʢʨʦʚ (ʧʦʢʨʳʪʠʝ ʜʦ 80%) ʠʟ ʩʬʘʛʥʦ-

ʚʳʭ ʤʭʦʚ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʦʪʤʝʯʘʶʪʩʷ 

Sphagnum girgensohnii, Sph. centrale, Sph. 

squarrosum, Sph. russowii, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï 

Sph. angustifolium, Sph. fallax ʠ ʜʨ. ʅʘʠʙʦʣʴʰʝʝ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʣʠʛʦʤʝʟʦ-

ʪʨʦʬʥʳʡ ʚʠʜ Sph. girgensohnii. ʉ ʛʦʩʧʦʜʩʪʚʦʤ ʚ 

ʥʘʟʝʤʥʦʤ ʷʨʫʩʝ ʤʭʦʚ ʩʚʷʟʘʥʘ ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ 

ʙʝʜʥʦʩʪʴ ʩʦʦʙʱʝʩʪʚ; ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʩʦʩʪʘʚ-

ʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 18 ʚʠʜʦʚ ʥʘ 400 ʤ2 [2]. 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʪʘʢʠʭ ʩʦʦʙʱʝʩʪʚ ʨʘʟʣʠʯʥʦ. ɺ 

ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʙʝʩʩʪʦʯʥʳʭ 

ʜʝʧʨʝʩʩʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʦʙʚʦʜʥʝʥʥʦʩʪʠ 

ʩʫʙʩʪʨʘʪʘ, ʛʜʝ ʧʨʦʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʘʷ ʩʤʝʥʘ ʧʫʰʠ-

ʩʪʦʡ ʙʝʨʝʟʳ ʝʣʴʶ. ɺ ʜʨʫʛʠʭ ï ʩʦʦʙʱʝʩʪʚʘ ʚʦʟʥʠ-

ʢʘʶʪ ʧʨʠ ʚʳʙʦʨʦʯʥʳʭ ʨʫʙʢʘʭ ʚ ʧʦʥʠʞʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʩ ʟʘʩʪʦʡʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ɼʣʷ ʪʘʢʠʭ ʩʦ-

ʦʙʱʝʩʪʚ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʦʢʦʥ ʚ ʜʨʝʚʦʩʪʦʝ ʩ ʧʦʣʥʳʤ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʚ ʥʠʭ 

ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ. ʇʦʩʣʝ ʨʫʙʦʢ ʚ ʣʝʩʘʭ ʜʘʥʥʦʛʦ 

ʪʠʧʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝ ʧʦʟʠ-

ʮʠʡ Betula pubescens ʠ ʠʥʦʛʜʘ Populus tremula ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʛʨʦʬʠʪʥʳʭ ʣʝʩʦʚ ʥʘ ʨʘʟʥʳʭ ʩʪʘ-

ʜʠʷʭ ʟʘʙʦʣʘʯʠʚʘʥʠʷ. ɺ ʙʫʜʫʱʝʤ, ʧʨʠ ʫʩʠʣʝʥʠʠ 

ʧʦʟʠʮʠʡ ʝʣʠ ʚ ʜʨʝʚʦʩʪʦʝ, ʢʦʪʦʨʘʷ ʠʤʝʝʪʩʷ ʚ ʧʦʜ-

ʨʦʩʪʝ ʠ ʠʥʦʛʜʘ ʚʦ ʚʪʦʨʦʤ ʧʦʜʲʷʨʫʩʝ, ʚʦʟʤʦʞʥʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʬʘʛʥʦʚʦʛʦ ʝʣʴʥʠʢʘ ʩ ʫʯʘʩʪʠʝʤ ʧʫ-

ʰʠʩʪʦʡ ʙʝʨʝʟʳ. ɺ ʦʩʚʝʪʣʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ʦʙʳʯʥʦ ʚʦʟʨʘʩʪʘʝʪ ʫʯʘʩʪʠʝ ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ, 

ʠʥʦʛʜʘ ʚʠʜʦʚ ʛʠʛʨʦʬʠʣʴʥʳʭ ʦʩʦʢ ʠ ʨʘʟʥʦʪʨʘʚʴʷ; 

ʦʙʳʯʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʜʨʦʩʪ ʜʫʙʘ ʠ ʝʣʠ. ʀʥʦʛʜʘ 

ʩʬʘʛʥʦʚʳʝ ʝʣʴʥʠʢʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ 

ʧʦʣʦʩ ʧʦ ʢʨʘʷʤ ʦʣʠʛʦʪʨʦʬʥʳʭ ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʦ-

ʩʦʩʥʦʚʳʭ ʙʦʣʦʪ. ʌʣʦʨʠʩʪʠʯʝʩʢʠ ʦʥʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʧʝʨʝʭʦʜʫ ʦʪ ʝʣʦʚʳʭ ʟʝʣʝʥʦʤʦʰʥʳʭ ʢ ʩʦʩ-

ʥʦʚʳʤ ʩʬʘʛʥʦʚʳʤ ʣʝʩʘʤ. 

ʌʠʪʦʮʝʥʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʬʘʛʥʦʚʳʭ 

ʝʣʴʥʠʢʦʚ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ  ʦʧʠʩʳʚʘʶʪ  16  ʜʦ- 
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ʤʠʥʘʥʪʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, çʚʠʟʫʘʣʴʥʦ ʨʘʟʣʠʯʠʤʳʭ 

ʧʦ ʚʠʜʘʤ-ʜʦʤʠʥʘʥʪʘʤè [1]. ʆʜʥʘʢʦ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʪʠʧʦʚ ʦʧʠʩʘʥʳ ʚ ʪʘʝʞʥʦʡ ʟʦʥʝ ʠ ʦʪʣʠʯʘʶʪʩʷ ʢʘʢ 

ʙ·ʣʴʰʠʤ ʫʯʘʩʪʠʝʤ ʭʘʨʘʢʪʝʨʥʳʭ ʙʦʣʦʪʥʳʭ ʚʠʜʦʚ 

(Chamaedaphne calyculata, Drosera rotundifolia, 

Ledum palustre, Oxycoccus palustre, Salix myrtil-

loides, S. phylicifolia, Vaccinium uliginosum ʠ ʜʨ.), 

ʪʘʢ ʠ ʚʠʜʦʚ ʩ ʙʦʣʝʝ ʩʝʚʝʨʥʳʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʩ-

ʩʝʡʥʘ ɼʥʝʧʨʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ (Rubus 

chamaemorus, Empetrum nigrum, Calamagrostis 

langsdorffii ʠ ʜʨ.). ʅʝ ʦʪʤʝʯʝʥʳ ʚ ʠʟʫʯʘʝʤʳʭ ʩʦʦʙ-

ʱʝʩʪʚʘʭ ʠ ʧʨʠʚʦʜʠʤʳʝ ʜʣʷ ʪʘʝʞʥʳʭ ʣʝʩʦʚ Sph. 

fuscum, Sph. balticum. ʌʘʢʪʠʯʝʩʢʠ ʣʝʩʘ ʜʥʝʧʨʦʚ-

ʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʤʦʞʥʦ ʦʪʥʦʩʠʪʴ ʪʦʣʴʢʦ ʚ ʰʠʨʦʢʦʤ 

ʩʤʳʩʣʝ ʢ ʘʩʩʦʮʠʘʮʠʷʤ Piceetum sphagnosum, 

Piceetum caricoso-sphagnosum, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʪʠʧʫ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ B5. 

ʉ ʧʦʟʠʮʠʡ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘ-

ʙʦʣʦʯʝʥʥʳʝ ʝʣʴʥʠʢʠ ʧʨʘʚʦʤʝʨʥʦ ʦʪʥʦʩʠʪʴ ʢ ʧʦʜ-

ʩʦʶʟʫ Sphagno-Piceenion ʩʦʶʟʘ Piceion Pawğ. et 

al. 1928 ʧʦʨʷʜʢʘ Piceetalia excelsae Pawğ. in Pawğ., 

Sokoğ. et Wall. 1928 ʢʣʘʩʩʘ Vaccinio-Piceetea Br.-

Bl. in Br.-Bl., Siss. et Vl. 1939. ɼʣʷ ʩʬʘʛʥʦʚʳʭ ʝʣʴ-

ʥʠʢʦʚ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʠʟ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʘʩʩ. Sphagno girgensohnii- Piceetum 

Pol. 1962 ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʚʠʜʘʤʠ Picea abies, 

Sphagnum girgensohnii, Polytrichum commune. ɺʦ-

ʧʨʦʩ ʦʪʥʝʩʝʥʠʷ ʢ ʥʝʡ ʩʦʦʙʱʝʩʪʚ ʠʟ ʩʪʦʣʴ ʦʪʜʘʣʝʥ-

ʥʦʛʦ ʢ ʶʛʫ ʜʥʝʧʨʦʚʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠʟʥʘʯʘʣʴʥʦ ʚʳ-

ʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʤʥʝʥʠʝ. ʆʜʥʘʢʦ, ʭʘʨʘʢ-

ʪʝʨʥʘʷ ʙʝʜʥʦʩʪʴ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʦʙʱʝʛʦ ʦʙʣʠʢʘ ʠ ʦʪʯʘʩʪʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʜʝʣʘʝʪ ʚʦʟʤʦʞ-

ʥʳʤ ʦʙʲʝʜʠʥʝʥʠʝ ʩʦʦʙʱʝʩʪʚ ʜʘʥʥʦʛʦ ʪʠʧʘ, ʦʧʠ-

ʩʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ, ʚ ʝʜʠʥʳʡ ʩʠʥʪʘʢʩʦʥ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʘʨʝʘʣʘ ʩʬʘʛʥʦʚʳʭ 

ʝʣʴʥʠʢʦʚ ʣʝʞʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʥʝʝ ʚ ʪʘʝʞʥʦʡ 

ʟʦʥʝ, ʧʨʠ ʦʪʥʝʩʝʥʠʠ ʩʦʦʙʱʝʩʪʚ ʜʥʝʧʨʦʚʩʢʦʛʦ ʙʘʩ-

ʩʝʡʥʘ ʢ ʫʢʘʟʘʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʚʝʨʦʷʪʥʦ, ʥʘʠʙʦ-

ʣʝʝ ʧʨʘʚʠʣʴʥʦ ʪʨʘʢʪʦʚʘʪʴ ʠʭ ʢʘʢ ʥʝʢʠʡ çʦʙʝʜʥʝʥ-

ʥʳʡè ʚʘʨʠʘʥʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʶʞʥʦʡ ʛʨʘʥʠʮʝ 

ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʇʫʰʠʩʪʦʙʝʨʝʟʦʚʳʝ, ʝʣʦʚʦ- ʠ 

ʦʩʠʥʦʚʦ-ʧʫʰʠʩʪʦʙʝʨʝʟʦʚʳʝ ʣʝʩʘ ʥʘ ʩʪʘʜʠʷʭ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʩʬʘʛʥʦʚʳʭ ʝʣʴʥʠʢʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʦʪʥʦʩʠʪʴ ʢ ʙʝʟʨʘʥʛʦʚʳʤ ʝʜʠʥʠʮʘʤ çʩʦʦʙʱʝʩʪʚʘʤè, 

ʦʪʤʝʯʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʭ ʩʫʢʮʝʩʩʠʦʥʥʳʡ ʩʪʘʪʫʩ ʚ 

ʜʠʥʘʤʠʢʝ ʧʨʦʮʝʩʩʘ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ [3]. 

ʋ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʘʨʝʘʣʘ ʚ ʠʟʫʯʘʝʤʦʤ ʨʝʛʠʦʥʝ 

ʩʬʘʛʥʦʚʳʝ ʝʣʴʥʠʢʠ ʚʳʩʪʫʧʘʶʪ ʬʠʪʦʮʝʥʦʪʠʯʝ-

ʩʢʠʤ ʦʢʨʫʞʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝ-

ʥʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʩʝʚʝʨʥʦʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, Avenella flexuosa, Linnaea 

borealis, Phegopteris connectilis, Viola selkirkii ʠ ʜʨ. 
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The present study aimed to assess long-term human impact on the structure of plant cover of Aukġtumala raised bog. 

More than 130 years lasting peat mining (drainage and peat harvesting in adjacent areas) accelerates water outflow 

from remained western part of Aukġtumala raised bog as well as mineralization of top peat layer. Thus inducing peatland 

degradation and promoting penetration of atypical plant species and woody vegetation in formerly pristine raised bog 

areas. The following changes in the vegetation cover were ascertained: expansion of dwarf-shrubs, extinction of Sphag-

num mosses as well as penetration of trees into the communities of open raised bog. Vegetation in the intensively drained 

raised bog zone occurs in the area of high fire risk. 

 

Introduction  

Peatlands cover 646 000 ha, i.e. 9.9% of the Lith-

uanian territory, however, only 28% (178 000 ha) of 

these are natural or near-natural [6]. Their area de-

creased substantially at the second half of the 20th 

century. Large scale drainage works have been imple-

mented in Western Lithuania since the end of the 19th 

century. In the Nemunas Delta region, almost all nat-

ural fens and small raised bogs were drained [1]. De-

spite the fact that nowadays more than 15% of Lithu-

anian peatlands are protected and the largest ones 

have the status of strict nature reserves, most of these 

territories are strongly affected by drainage. 

Aukġtumala raised bog is one of the first commer-

cial mining peatlands in Lithuania, still in operation 
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since the end of the 19th century. Even two thirds, i.e. 

2 417 ha, of former raised bog area is turned into a 

peat mining fields or on degradation (overgrowing 

tall grassy vegetation and shrubs) due to abandon-

ment. Aukġtumala Telmological Reserve (Aukġtu-

mala TR) was established on the unexploited western 

part (1 017 ha) of the bog only in 1995. The protected 

area was extended to 1 285 ha, including drained 

swampy forest areas in the former lag zone, in 2014. 

The main threat to natural habitats of the 

Aukġtumala TR is posed by an old drainage system in 

the raised bog and continuous peat mining in the 

neighbouring peat excavation zone. The contact zone 

of the Reserve and peat-mining fields is about 6 km 

long. So the area of about 30ï60 ha of the Reserve is 

under influence of the intensive drainage. It leads to 

negative changes in hydrological regime and vegeta-

tion cover (habitat degradation, wilting and disap-

pearance of typical plant species, spreading of forest 

communities atypical to raised bog, etc.). Vegetation 

of this zone is in the area of high fire risk. This was 

evidenced by the fire of June 2011, which affected 

270 ha of the Reserves margins. The fire made the 

biggest damage to the habitats of Active raised bogs 

(7110*) and Degraded raised bogs (7120). 

The aim of the study is to assess the long-term hu-

man impact on the plant cover structure and hydrol-

ogy of the Aukstumala raised bog. 

Methods 

The scale of disturbance and degradation of plant 

communities and vascular plant species diversity in 

the Aukġtumala TR was evaluated in 2010ï2014. 

Phytosociological relev®s of the vegetation on the 

burnt site in five permanent research plots (10Ĭ10 m 

in size) located every 40 m of 180 m length transect, 

perpendicular to the fringe of the Reserve, have been 

made since 2012. Each research plot was divided into 

9 trial plots of 1Ĭ1 m in size for the evaluation of per-

centage coverage of each species. Phytocenotic de-

scriptions of vegetation recovery were performed ap-

plying the principles of vegetation research of Z¿rich-

Montpelier school [2]. 

Latin names of plants were presented following the 

checklist of Vascular Plants of Lithuania [3]. Evalua-

tion of the habitats was carried out using the List of 

Habitats of European Importance in Lithuania [7]. 

Vegetation changes 

In the beginning of the 20th century, German bot-

anist C.A. WEBER [8] categorised vegetation of 

Aukġtumala raised bog by its growing location. He 

described vegetation of plateau, raised bog pools, 

stream valleys, marginal slope and surroundings of 

the bog. However, the last three habitat types could 

hardly be found nowadays due to intensive drainage 

in the former lag zone [4]. After more than one hun-

dred years peat mining activity, the following 

changes in the vegetation cover of the remained part 

of Aukġtumala raised bog were ascertained: expan-

sion of dwarf-shrubs (dominated by Calluna vul-

garis) in the communities of open raised bog; pene-

tration of trees (Betula pubescens, B. pendula and 

tall-stemmed Pinus sylvestris) into Ledo-Sphagnetum 

magellanici communities; extinction of Sphagnum 

mosses and formation of lichen cover in the commu-

nities of open raised bog and next to the draining 

ditches. 

In 2012, during the investigation of the vegetation 

cover in Aukġtumala TR, five EU habitats (Active 

raised bogs 7110*, Degraded raised bogs 7120, Bog 

woodlands 91D0*, Natural dystrophic lakes 3160, 

and Depressions on peat substrates of the Rhyn-

chosporion 7150) were identified as well as ~210 spe-

cies of vascular plants and mosses were recorded [5]. 

However, 23% (237 ha) of the former territory of the 

Reserve (1 017 ha) do not meet the requirements for 

EU habitats because of significant habitat shifts to-

wards peatland degradation (Figure 1). These belt-

shaped habitats (40ï500 m wide) with dominant 

woody vegetation occur on the margins of the Re-

serve, especially in the areas prepared to peat mining 

by digging of draining ditches (every 20 m) and re-

moving of natural vegetation cover) in 1990s. Nowa-

days, the largest part of the territory of the 

Aukġtumala TR is represented by habitats of active 

raised bogs (605 ha or 59%) and degraded raised bogs 

still capable of natural regeneration (161 ha or 16%) 

[5]. Hydrological changes in the damaged area (de-

graded raised bogs habitat) are reflected in species 

composition (about 50ï60% of the inventoried plant 

species were atypical to ombrotrophic bogs). Bog 

woodlands and natural dystrophic lakes and ponds 

cover by 1% (10 ha) each. Some small fragments (< 

0.1 ha) of depressions on peat substrates of the Rhyn-

chosporion (7150) were identified only in the areas 

affected by the fire of 2011 [4, 5]. 

Investigation on vegetation recovery on the burned 

site shows that during the first year after the fire, the 

burnt habitats of the degraded raised bog were rapidly 

colonized by atypical to raised bogs species 

Marchantia polymorpha (up to 20%), Funaria 

hygrometrica (up to 12%), Chamerion angustifolium, 

Conyza canadensis, Molinia caerulea, Caluna vul-

garis, etc., especially in the areas, where vegetation 

cover was destroyed totally. This is particularly evi-

dent on the north-eastern fringe of the Reserve, where 

50ï70 m wide zone is still influenced by old drainage 

ditches (ground water table in dry season can reach 

up to -0.4ï0.5 m). None of Sphagnum species in this 

zone were found, whereas atypical plant species oc-

cupied up to 40% of the investigated plots. A domi-

nant post-fire pioneer species Marchantia polymor-

pha covered up to 20% and Funaria hygrometrica ï 

12% of the research plots. In 2014, the coverage of 
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these species decreased to 0% and 1%, correspond- 

ingly. The recovery of Calluna vulgaris under dry 

conditions was quite rapid: coverage increased from 

20ï34% (in 2012) to 69ï77% (in 2014) (Figure 2). 

In the burnt habitats of the active raised bog 

(ground water level -0.2ï0.3 m), typical raised bog 

species Sphagnum magellanicum, Sph. rubellum, 

Sph. fuscum, Rhynchospora alba, Oxycoccus palus-

tris, Andromeda polifolia gradually regenerated. 

However, tree-year studies indicated that the biggest 

changes were ascertained only in Calluna vulgaris 

(coverage increased from 7ï17% in 2012 to 16ï31% 

in 2014) and Rhynchospora alba (from 1ï7% to 9ï

22%, correspondingly). 

 

Conclusions 

More than 130-year-long peat mining activities 

undoubtedly affected hydrological conditions and 

vegetation cover on the survived western part of 

Aukġtumala raised bog. The greatest impact on the 

natural habitats of the Reserve is posed by an old 

drainage system in the active raised bog and continu-

ous peat mining in the neighbouring peat excavation  

zone. Therefore, it is necessary to implement more 

measures aimed to reduce the impact of human activ-

ities on raised bog ecosystem (to improve hydrologi-

cal conditions, increase the area of active raised bog 

at the expense of degraded bogs, etc.) and create tech-

nology for the restoration of vegetation cover in the 

exploited parts of the peatbog. 

 

 
Figure 1 ï Distribution of natural EU habitats in the Aukġtumala Telmological Reserve (1 017 ha), Lithuania, 2012 

 

 
Figure 2 ï Regeneration of coverage of Calluna vulgaris and Sphagnum sp. on the burned site 

of the Aukġtumala Telmological Reserve, Lithuania 
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