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ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ. 

ɺʳʭʦʜʠʪ ʝʞʝʢʚʘʨʪʘʣʴʥʦ 

ʋʯʨʝʜʠʪʝʣʴ ï ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 
ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ 
ʄʦʯʘʣʦʚ ʆʣʝʛ ɼʤʠʪʨʠʝʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɿʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 
ʉʤʦʣʷʨ ɸʥʪʦʥʠʥʘ ʀʚʘʥʦʚʥʘ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 
ɹʦʛʦʩʣʦʚʩʢʠʡ ɺʣʘʜʠʤʠʨ ʀʛʦʨʝʚʠʯ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ɹʫʜʴʷ ʄʠʭʘʠʣ, ʧʨʦʬʝʩʩʦʨ 
ɺʳʙʦʨʥʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʝʝʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ɻʘʣʠʤʦʚʘ ʃʠʣʠʷ ʅʘʜʠʧʦʚʥʘ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
ɻʦʣʫʙʝʚ ɸʣʝʢʩʘʥʜʨ ʇʝʪʨʦʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
ɻʦʣʫʙʢʦʚ ɺʣʘʜʠʩʣʘʚ ʉʝʨʛʝʝʚʠʯ, ʧʨʦʬʝʩʩʦʨ 
ɻʶʨʦʚʘ ʄʘʨʠʷ, ʜʦʢʪʦʨ, ʧʨʦʬʝʩʩʦʨ 
ɼʝʤʫʣʴ ɾʘʥ-ʇʦʣʴ, ʧʨʦʬʝʩʩʦʨ 
ɼʞʦʨʜʘʥ ʇʠʪʝʨ, ʧʨʦʬʝʩʩʦʨ 
ɼʦʙʫʜʴʢʦ ʊʘʪʴʷʥʘ ɺʘʣʝʨʴʷʥʦʚʥʘ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ɿʘʡʥʠʝʚ ʈʦʙʝʨʪ ʄʘʭʤʫʪʦʚʠʯ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ɿʘʡʮʝʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʃʶʙʠʯʘʥʢʦʚʩʢʠʡ ʉʝʨʛʝʡ ɺʘʣʝʥʪʠʥʦʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʄʦʣʦʜʠʥ ɺʷʯʝʩʣʘʚ ʀʚʘʥʦʚʠʯ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʄʦʩʠʥ ɺʘʜʠʤ ʉʝʨʛʝʝʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʅʘʧʝʨʘʣʘ ʄʘʨʝʢ, ʜʦʢʪʦʨ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʅʘʧʦʣʴʩʢʠʭ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, 
ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʅʦʚʠʢʦʚʘ ʃʶʙʦʚʴ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
ʇʠʝʮʦʥʢʘ ʍʝʥʠ, ʜʦʢʪʦʨ, ʧʨʦʬʝʩʩʦʨ 
ʇʠʨʩ ʄʘʨʢ, ʧʨʦʬʝʩʩʦʨ 
ʇʦʟʜʥʷʢʦʚʘ ʆʢʩʘʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʆ, 
ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʇʨʦʭʦʨʦʚʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʈʝʧʠʥʝʮʢʠʡ ɸʣʝʢʩʘʥʜʨ ʀʚʘʥʦʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʈʦʟʝʥʙʝʨʛ ɻʝʥʥʘʜʠʡ ʉʘʤʫʠʣʦʚʠʯ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʈʳʙʣʦʚʘ ɸʣʣʘ ʅʠʢʦʣʘʝʚʥʘ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʉʘʢʩʦʥʦʚ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʉʘʯʢʦʚ ʉʝʨʛʝʡ ɸʥʘʪʦʣʴʝʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 
ʉʝʤʝʥʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʝʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
ʉʦʣʦʚʴʝʚʘ ɺʝʨʘ ɺʘʣʝʥʪʠʥʦʚʥʘ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
ʉʪʘʚʠʮʢʠʡ ɺʣʘʜʠʤʠʨ ɺʷʯʝʩʣʘʚʦʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 
ʏʝʨʥʳʭ ɽʚʛʝʥʠʡ ʅʠʢʦʣʘʝʚʠʯ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʩʝʢʨʝʪʘʨʴ 
ʗʠʮʢʠʡ ɸʥʜʨʝʡ ʉʪʝʧʘʥʦʚʠʯ 

ɺʳʧʫʩʢʘʶʱʠʝ ʨʝʜʘʢʪʦʨʳ 
ɹʨʦʚʢʠʥʘ ʀʨʠʥʘ ɺʘʩʠʣʴʝʚʥʘ, ʉʪʨʦʡʢʦʚ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
 

ɺʭʦʜʠʪ ʚ ʧʝʨʝʯʝʥʴ ʨʝʮʝʥ-
ʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ, ʚ 
ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʫʙʣʠ-
ʢʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʩʦʠʩ-
ʢʘʥʠʝ ʫʯʸʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠ-
ʜʘʪʘ ʥʘʫʢ, ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʸʥʦʡ 
ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʥʘʫʢ. ɺʭʦʜʠʪ ʚ 
ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʨʝʬʝʨʘʪʠʚʥʫʶ 
ʙʘʟʫ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʦʚ ERIH 
PLUS. 
ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʌʝʜʝʨʘʣʴ-

ʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝ-
ʨʝ ʩʚʷʟʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʩʩʦʚʳʭ ʢʦʤ-
ʤʫʥʠʢʘʮʠʡ (ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ 
ʨʝʛʠʩʪʨʘʮʠʠ ʇʀ  ̄ʌʉ 77 ï 
54806 ʦʪ 26.07.2013 ʛ.). 

 
ʇʦʜʛʦʪʦʚʢʘ ʦʨʠʛʠʥʘʣ-ʤʘʢʝʪʘ: 

ʗʠʮʢʠʡ ɸ.ʉ. 
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ʉʚʦʙʦʜʥʘʷ ʮʝʥʘ 
 



ʉʚʝʜʝʥʠʷ ʦ ʯʣʝʥʘʭ ʨʝʜʢʦʣʣʝʛʠʠ  
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ʉɺɽɼɽʅʀʗ ʆ ʏʃɽʅɸʍ ʈɽɼʂʆʃʃɽɻʀʀ 

ɻʃɸɺʅʓʁ ʈɽɼɸʂʊʆʈ 

ʄʦʯʘʣʦʚ ʆʣʝʛ ɼʤʠʪʨʠʝʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʨʝʢʪʦʨ 

(ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ɿɸʄɽʉʊʀʊɽʃʔ ɻʃɸɺʅʆɻʆ ʈɽɼɸʂʊʆʈɸ 

ʉʤʦʣʷʨ ɸʥʪʦʥʠʥʘ ʀʚʘʥʦʚʥʘ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʏʃɽʅʓ ʈɽɼʂʆʃʃɽɻʀʀ 

ɹʦʛʦʩʣʦʚʩʢʠʡ ɺʣʘʜʠʤʠʨ ʀʛʦʨʝʚʠʯ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʥʘʯʘʣʴʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʘʪʪʝʩʪʘʮʠʠ ʢʘʜʨʦʚ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ʀ. ɻʝʨʮʝʥʘ, 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ɹʫʜʴʷ ʄʠʭʘʠʣ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʦʪʜʝʣʝʥʠʷ ʘʨʭʝʦʣʦʛʠʠ 

(ʃʶʙʣʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʃʶʙʣʷʥʘ, ʈʝʩʧʫʙʣʠʢʘ ʉʣʦʚʝʥʠʷ). 

ɺʳʙʦʨʥʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʝʝʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ ʠ ʘʨʭʝʦʣʦʛʠʠ 

(ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ɻʘʣʠʤʦʚʘ ʃʠʣʠʷ ʅʘʜʠʧʦʚʥʘ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ 

(ʋʣʴʷʥʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ ʠʤʝʥʠ ʛʣʘʚʥʦʛʦ ʤʘʨʰʘʣʘ ʘʚʠʘʮʠʠ ɹ.ʇ. ɹʫʛʘʝʚʘ, 

ʋʣʴʷʥʦʚʩʢ, ʈʦʩʩʠʡʩʢʘ ̫ʌʝʜʝʨʘʮʠʷ). 

ɻʦʣʫʙʝʚ ɸʣʝʢʩʘʥʜʨ ʇʝʪʨʦʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʵʢʦʣʦʛʠʠ 

(ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ɸ.ɼ. ʉʘʭʘʨʦʚʘ 

ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ). 

ɻʦʣʫʙʢʦʚ ɺʣʘʜʠʩʣʘʚ ʉʝʨʛʝʝʚʠʯ, ʧʨʦʬʝʩʩʦʨ 

(ʄʝʜʠʮʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʉʵʥʬʦʨʜʘ-ɹʝʨʥʝʤʘ, 

ʆʨʣʘʥʜʦ, ʌʣʦʨʠʜʘ, ʉʦʝʜʠʥʸʥʥʳʝ ʐʪʘʪʳ ɸʤʝʨʠʢʠ). 

ɻʶʨʦʚʘ ʄʘʨʠʷ, ʜʦʢʪʦʨ, ʧʨʦʬʝʩʩʦʨ ʠʩʪʦʨʠʠ ʦʪʜʝʣʘ ʜʦʠʩʪʦʨʠʯʝʩʢʦʡ ʵʧʦʭʠ 

(ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʘʨʭʝʦʣʦʛʠʠ ɹʦʣʛʘʨʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʉʦʬʠʷ, ʈʝʩʧʫʙʣʠʢʘ ɹʦʣʛʘʨʠʷ). 

ɼʝʤʫʣʴ ɾʘʥ-ʇʦʣʴ, ʧʨʦʬʝʩʩʦʨ ʨʘʥʥʝʡ ʠʩʪʦʨʠʠ ɽʚʨʦʧʳ 

(ʋʥʠʚʝʨʩʠʪʝʪ ʇʘʨʠʞ I ï ʫʥʠʚʝʨʩʠʪʝʪ ʇʘʥʪʝʦʥ ʉʦʨʙʦʥʥʘ, ʇʘʨʠʞ, ʌʨʘʥʮʫʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ). 

ɼʞʦʨʜʘʥ ʇʠʪʝʨ, ʧʨʦʬʝʩʩʦʨ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʮʝʥʪʨʘ ʧʦ ʠʟʫʯʝʥʠʶ ɸʨʢʪʠʢʠ 

(ʋʥʠʚʝʨʩʠʪʝʪ ɻʨʦʥʠʥʛʝʥʘ, ɻʨʦʥʠʥʛʝʥ, ʅʠʜʝʨʣʘʥʜʳ). 

ɼʦʙʫʜʴʢʦ ʊʘʪʴʷʥʘ ɺʘʣʝʨʴʷʥʦʚʥʘ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʠʥʬʦʨʤʘʪʠʢʠ, ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʪʦʜʠʢʠ ʠʭ ʧʨʝʧʦʜʘʚʘʥʠʷ 

(ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ɿʘʡʥʠʝʚ ʈʦʙʝʨʪ ʄʘʭʤʫʪʦʚʠʯ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʥʦʤʠʢʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ 

(ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʦʯʠ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ɿʘʡʮʝʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ 

(ʉʘʤʘʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʃʶʙʠʯʘʥʢʦʚʩʢʠʡ ʉʝʨʛʝʡ ɺʘʣʝʥʪʠʥʦʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ 

(ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʆʨʝʥʙʫʨʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʄʦʣʦʜʠʥ ɺʷʯʝʩʣʘʚ ʀʚʘʥʦʚʠʯ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ 

(ʀʥʩʪʠʪʫʪ ʘʨʭʝʦʣʦʛʠʠ ʠ ʵʪʥʦʛʨʘʬʠʠ ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʄʦʩʠʥ ɺʘʜʠʤ ʉʝʨʛʝʝʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ 

(ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʬʠʣʠʘʣ ʀʥʩʪʠʪʫʪʘ ʠʩʪʦʨʠʠ ʠ ʘʨʭʝʦʣʦʛʠʠ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ, 

ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 
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ʅʘʧʝʨʘʣʘ ʄʘʨʝʢ, ʜʦʢʪʦʨ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ 

(ʋʥʠʚʝʨʩʠʪʝʪ ʂʘʟʠʤʠʨʘ ɺʝʣʠʢʦʛʦ, ɹʳʜʛʦʱ, ʈʝʩʧʫʙʣʠʢʘ ʇʦʣʴʰʘ). 

ʅʘʧʦʣʴʩʢʠʭ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʢʫʣʴʪʫʨʦʣʦʛʠʠ 

(ʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʞʝʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʅʦʚʠʢʦʚʘ ʃʶʙʦʚʴ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʦʙʱʝʡ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ 

(ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʝʥʟʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʇʠʝʮʦʥʢʘ ʍʝʥʥʠ, ʜʦʢʪʦʨ, ʧʨʦʬʝʩʩʦʨ ʦʪʜʝʣʘ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʡ ʘʨʭʝʦʣʦʛʠʠ 

(ʂʠʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʂʨʠʩʪʠʘʥʘ ɸʣʴʙʨʝʭʪʘ, ʂʠʣʴ, ʌʝʜʝʨʘʪʠʚʥʘʷ ʈʝʩʧʫʙʣʠʢʘ ɻʝʨʤʘʥʠʷ). 

ʇʠʨʩ ʄʘʨʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʠʩʪʦʨʠʠ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ʬʘʢʫʣʴʪʝʪʘ ʘʨʭʝʦʣʦʛʠʠ 

(ʅʦʪʪʠʥʛʝʤʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʅʦʪʪʠʥʛʝʤ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). 

ʇʦʟʜʥʷʢʦʚʘ ʆʢʩʘʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʆ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʝʜʘʛʦʛʠʢʠ ʠ ʧʩʠʭʦʣʦʛʠʠ 

(ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʇʨʦʭʦʨʦʚʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ, ʙʦʪʘʥʠʢʠ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ 

(ʉʘʤʘʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʉ.ʇ. ʂʦʨʦʣʸʚʘ, 

ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʈʝʧʠʥʝʮʢʠʡ ɸʣʝʢʩʘʥʜʨ ʀʚʘʥʦʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ 

(ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʈʦʟʝʥʙʝʨʛ ɻʝʥʥʘʜʠʡ ʉʘʤʫʠʣʦʚʠʯ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ 

(ʀʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʠ ɺʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʈɸʅ, ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʈʳʙʣʦʚʘ ɸʣʣʘ ʅʠʢʦʣʘʝʚʥʘ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʣʠʥʛʚʠʩʪʠʢʠ ʠ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ 

(ʈʦʩʩʠʡʩʢʠʡ ʥʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʉʘʢʩʦʥʦʚ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʧʨʦʙʣʝʤ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠ ̫

(ʀʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʠ ɺʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʈɸʅ, ʊʦʣʴʷʪʪʠ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʉʘʯʢʦʚ ʉʝʨʛʝʡ ɸʥʘʪʦʣʴʝʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ, ʙʦʪʘʥʠʢʠ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ 

(ʉʘʤʘʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʉ.ʇ. ʂʦʨʦʣʸʚʘ, 

ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʉʝʤʝʥʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʝʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ 

(ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʉʦʣʦʚʴʝʚʘ ɺʝʨʘ ɺʘʣʝʥʪʠʥʦʚʥʘ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ 

(ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʉʪʘʚʠʮʢʠʡ ɺʣʘʜʠʤʠʨ ɺʷʯʝʩʣʘʚʦʚʠʯ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʚʩʝʦʙʱʝʡ ʠʩʪʦʨʠʠ, ʠʩʪʦʨʠʦʛʨʘʬʠʠ ʠ ʘʨʭʝʦʣʦʛʠʠ 

(ʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʝʥʟʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʏʝʨʥʳʭ ɽʚʛʝʥʠʡ ʅʠʢʦʣʘʝʚʠʯ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ 

(ʀʥʩʪʠʪʫʪ ʘʨʭʝʦʣʦʛʠʠ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ʆʊɺɽʊʉʊɺɽʅʅʓʁ ʉɽʂʈɽʊɸʈʔ 

ʗʠʮʢʠʡ ɸʥʜʨʝʡ ʉʪʝʧʘʥʦʚʠʯ 
(ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 

ɺʓʇʋʉʂɸʖʑʀɽ ʈɽɼɸʂʊʆʈʓ 

ɹʨʦʚʢʠʥʘ ʀʨʠʥʘ ɺʘʩʠʣʴʝʚʥʘ, ʉʪʨʦʡʢʦʚ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
(ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ). 
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É 2017 

ɸʣʘʪʦʨʮʝʚʘ ʊʘʪʴʷʥʘ ɸʣʝʢʩʝʝʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʝʥʝʪʠʢʠ 

ʉʘʨʘʪʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦ 

(ʛ. ʉʘʨʘʪʦʚ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ʃʠʥʠʷ ʢʫʢʫʨʫʟʳ ɸʊ-1 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʧʘʨʪʝʥʦʛʝ-
ʥʝʟʫ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʟʘʨʦʜʳʰʘ ʚ 
ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʝʥʥʳʭ ʟʘʚʷʟʝʡ in vitro. ʅʝʦʧʳʣʸʥʥʳʝ ʟʘʚʷʟʠ ʵʢʩʧʣʘʥʪʠʨʦʚʘʣʠ ʯʝʨʝʟ 1, 3, 5, 7, 10, 15 ʩʫʪʦʢ 
ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʧʝʩʪʠʯʥʳʭ ʥʠʪʝʡ ʠʟ ʧʦʯʘʪʢʘ. ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚʢʣʶʯʘʣʘ ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ MS, 
ʚʠʪʘʤʠʥʳ, ʩʘʭʘʨʦʟʫ (9,0%), 2,4-ɼ (2,0 ʤʛ/ʣ), ʘʛʘʨ-ʘʛʘʨ. ɹʳʣʘ ʠʟʫʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʤʝʛʘʛʘʤʝʪʦʬʠʪʦʚ ʚ ʤʦʤʝʥʪ 
ʠʥʦʢʫʣʷʮʠʠ ʟʘʚʷʟʝʡ ʠ ʥʘ 3, 7, 14, 21, 28 ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʇʝʨʚʳʝ ʜʝʣʝʥʠʷ ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʷʡʮʝ-
ʢʣʝʪʦʢ ʥʘʙʣʶʜʘʣʠ ʥʘ 5ï7 ʜʝʥʴ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʥʘ ʧʦʯʘʪʢʘʭ ʨʳʣʝʮ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʥʘʭʦʜʠʣʠʩʴ ʣʠ 
ʚʩʝ ʵʪʦ ʚʨʝʤʷ ʟʘʚʷʟʠ ʥʘ ʤʘʪʝʨʠʥʩʢʦʤ ʨʘʩʪʝʥʠʠ ʠʣʠ ʙʳʣʠ ʠʥʦʢʫʣʠʨʦʚʘʥʳ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ. ɺ ʥʝʢʦʪʦʨʳʭ 
ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʟʘʚʷʟʷʭ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʘʚʪʦʥʦʤʥʦʛʦ ʮʝʥʦʮʠʪʥʦʛʦ ʵʥʜʦʩʧʝʨʤʘ. ɸʥʦ-
ʤʘʣʴʥʳʡ ʵʥʜʦʩʧʝʨʤ, ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʙʝʟ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʢʣʝʪʢʠ, ʧʨʝʧʷʪʩʪʚʦʚʘʣ ʥʦʨʤʘʣʴʥʦʤʫ 
ʨʘʟʚʠʪʠʶ ʟʘʨʦʜʳʰʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʟʘʚʷʟʠ ʩ ʟʘʨʦʜʳʰʝʤ ʠ ʵʥʜʦʩʧʝʨʤʦʤ ʜʝʛʝʥʝʨʠʨʦʚʘʣʠ. ɺ ʦʪʩʫʪʩʪʚʠʠ ʵʥʜʦ-
ʩʧʝʨʤʘ ʤʦʨʬʦʛʝʥʝʟ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʟʘʨʦʜʳʰʝʡ in vitro ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʦʜʥʦʤʫ ʠʟ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʡ: 
1) ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘ; 2) ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʣʦʙʫʣʷʨʥʳʭ ʧʨʦʵʤʙʨʠʦ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʤʙʨʠʦʠʜʦʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʡ. ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʚʘʣʠʨʦʚʘʣʦ. ʂʫʣʴ-
ʪʫʨʘ ʥʝʦʧʳʣʸʥʥʳʭ ʟʘʚʷʟʝʡ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʦʨʤ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʤʘʩʩʦʚʦʛʦ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʛʘʧʣʦʠʜʥʳʭ ʨʝʛʝʥʝʨʘʥʪʦʚ ʥʝ ʪʦʣʴʢʦ ʫ ʢʫʢʫʨʫʟʳ, ʥʦ ʠ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝ-
ʥʠʡ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʢʫʨʫʟʘ; ʧʘʨʪʝʥʦʛʝʥʝʟ; ʢʫʣʴʪʫʨʘ ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʟʘʚʷʟʝʡ; in vitro; in vivo; ʵʢʩʧʣʘʥʪ; 

ʤʝʛʘʛʘʤʝʪʦʬʠʪ; ʟʘʨʦʜʳʰʝʚʳʡ ʤʝʰʦʢ; ʧʨʦʵʤʙʨʠʦ; ʘʚʪʦʥʦʤʥʳʡ ʵʥʜʦʩʧʝʨʤ; ʷʡʮʝʢʣʝʪʢʘ; ʮʝʥʪʨʘʣʴʥʘʷ ʢʣʝʪʢʘ; 

ʵʥʜʦʩʧʝʨʤʦʛʝʥʝʟ; ʵʤʙʨʠʦʛʝʥʝʟ; ʵʤʙʨʠʦʠʜʳ; ʛʘʧʣʦʠʜʠʷ; ʨʘʩʪʝʥʠʷ-ʨʝʛʝʥʝʨʘʥʪʳ; ʤʦʨʬʦʛʝʥʝʟ. 

ˤ͍͔͔͙͔͒ͤ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʫʣʴʪʫʨʘ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʨ-

ʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ in vitro ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʧʦʧʫʣʷʨʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʘʧʣʦʠʜʦʚ, ʢʦ-

ʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʩʦʟʜʘʥʠʷ ʛʦʤʦ-

ʟʠʛʦʪʥʳʭ ʣʠʥʠʡ ʠ ʚʳʚʝʜʝʥʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʦʚʳʭ 

ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ. ɻʘʧʣʦʠʜʳ ʩ ʤʘʪʝʨʠʥʩʢʠʤ ʛʝʥʦ-

ʤʦʤ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʢʫʣʴʪʠ-

ʚʠʨʦʚʘʥʠʠ in vitro ʟʘʚʷʟʝʡ ʠ ʩʝʤʷʟʘʯʘʪʢʦʚ [1; 2]. ʆʜ-

ʥʘʢʦ ʜʣʷ ʢʫʢʫʨʫʟʳ ʵʪʦʪ ʤʝʪʦʜ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ. ʋʩʧʝʰʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʫʜʘʚʘʣʦʩʴ ʜʦʩʪʠʯʴ ʣʠʰʴ ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ [3ï6]. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ. ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷʭ ʧʦʢʘʟʘʥʘ ʦʧʨʝʜʝʣʷʶʱʘʷ ʨʦʣʴ ʛʝʥʦʪʠʧʘ ʜʦ-

ʥʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʪʠʧʘ ʵʢʩʧʣʘʥʪʘ ʠ ʩʦʩʪʘʚʘ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʩʨʝʜ ʥʘ ʧʨʦʮʝʩʩʳ ʨʝʛʝʥʝʨʘʮʠʠ [1]. ʅʝʩʦ-

ʤʥʝʥʥʦ, ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʳʡ ʩʧʠʩʦʢ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʚʠ-

ʪʠʝ ʟʘʨʦʜʳʰʝʡ ʚ ʩʪʝʨʠʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʸʥʥʳʭ 

ʟʘʚʷʟʝʡ ʢʫʢʫʨʫʟʳ ʣʠʥʠʠ ɸʊ-1. 

˸͔͙͊ͭͪ͊͡· ͙ ͔͙ͣͭͦ͒͊͟ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
ɼʘʥʥʘʷ ʣʠʥʠʷ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʆʪʜʝʣʝ ʛʝʥʝʪʠʢʠ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʙʠʦʣʦʛʠʠ ʋʅʎ çɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ 

ʉɻʋè (ʛ. ʉʘʨʘʪʦʚ). ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʩʣʝʜʩʪ-

ʚʝʥʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʤʘʪʨʦʢʣʠʥʥʦʡ ʛʘʧ-

ʣʦʠʜʠʠ. ɺ ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʟʘʨʦʜʳʰʝʚʳʭ ʤʝʰʢʘʭ 

ʷʡʮʝʢʣʝʪʢʠ ʤʦʛʫʪ ʘʚʪʦʥʦʤʥʦ ʜʝʣʠʪʴʩʷ ʠ ʜʘʚʘʪʴ ʥʘʯʘ-

ʣʦ ʛʘʧʣʦʠʜʥʳʤ ʛʣʦʙʫʣʷʨʥʳʤ ʧʨʦʵʤʙʨʠʦ. ʂʦʣʠʯʝʩʪʚʦ 

ʪʘʢʠʭ ʷʡʮʝʢʣʝʪʦʢ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʨʦʢʦʚ 

ʟʘʜʝʨʞʢʠ ʦʧʳʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠ-

ʪʠʝ in vivo ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʣʥʦʮʝʥʥʦʛʦ ʵʥʜʦʩʧʝʨ-

ʤʘ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦ-

ʨʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʢʣʝʪʢʠ. ʕʤʙʨʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠ-

ʪʠʝ ʫ ʣʠʥʠʠ ɸʊ-1 ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʩʭʦʜʥʦ ʩ ʧʩʝʚ-

ʜʦʛʘʤʥʳʤ ʘʧʦʤʠʢʩʠʩʦʤ [7]. 
ʈʘʩʪʝʥʠʷ-ʜʦʥʦʨʳ ʚʳʨʘʱʠʚʘʣʠ ʧʦ ʧʨʘʚʠʣʘʤ ʩʝ-

ʣʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʳ (ʜʝʣʷʥʢʠ 4 ʨʷʜʘ ʧʦ 15ï20 ʨʘʩʪʝ-
ʥʠʡ) ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘ ʥʘ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʤ ʧʦʣʝ ʌɻɹʅʋ ʈʆʉʅʀʀʉʂ çʈʆʉʉʆʈɻʆè. 
ʇʦʯʘʪʢʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʨʳʣʝʮ ʟʘʢʨʳʚʘʣʠ ʧʝʨʛʘʤʝʥʪ-
ʥʳʤʠ ʠʟʦʣʷʪʦʨʘʤʠ. ɺ ʢʫʣʴʪʫʨʫ ʚʚʦʜʠʣʠ ʥʝʦʧʳʣʸʥ-
ʥʳʝ ʟʘʚʷʟʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ çʚʦʟʨʘʩʪʘè. ɿʘ çʚʦʟʨʘʩʪ 
ʟʘʚʷʟʠè ʧʨʠʥʠʤʘʣʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʜʝʨʞʢʠ ʦʧʳʣʝʥʠʷ 
ʩ ʤʦʤʝʥʪʘ ʚʳʤʸʪʳʚʘʥʠʷ ʨʳʣʝʮ. ɺʩʝʛʦ ʙʳʣʦ ʘʧʨʦʙʠ-
ʨʦʚʘʥʦ 6 ʚʘʨʠʘʥʪʦʚ ʩʨʦʢʦʚ ʟʘʜʝʨʞʢʠ ʦʧʳʣʝʥʠʷ: 1, 3, 
5, 7, 10 ʠ 15 ʩʫʪʦʢ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʦʙʸʨʪʦʯʥʳʭ ʣʠ-
ʩʪʴʝʚ ʠ ʧʝʩʪʠʯʥʳʭ ʥʠʪʝʡ ʩʦʮʚʝʪʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤʠ ʨʘʩʪʚʦʨʘʤʠ: 70% 
ʵʪʘʥʦʣʦʤ (10 ʩʝʢ.), ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ (50 ʤʛ/ʣ) 
ʥʘʪʨʠʝʚʦʡ ʩʦʣʠ ʵʪʠʣʤʝʨʢʫʨʪʠʦʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ 
(7 ʤʠʥ.) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʸʭʢʨʘʪʥʦʡ ʧʨʦʤʳʚʢʦʡ 
ʩʪʝʨʠʣʴʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʀʩʧʦʣʴʟʦʚʘʣʠ 
ʟʘʚʷʟʠ ʪʦʣʴʢʦ ʠʟ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʦʯʘʪʢʘ ʧʨʠʙʣʠʟʠ-
ʪʝʣʴʥʦ ʦʜʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚʢʣʶʯʘʣʘ 
ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ MS [8], ʚʠʪʘʤʠʥʳ, ʘʛʘʨ-
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ʘʛʘʨ, ʩʘʭʘʨʦʟʫ (9,0%), 2,4-ɼ (2,0 ʤʛ/ʣ) ʧʨʠ ʫʨʦʚʥʝ ʨʅ 
5,8ï6,1. ɺ ʢʘʞʜʦʤ ʚʘʨʠʘʥʪʝ ʧʦ 20ï30 ʟʘʚʷʟʝʡ ʬʠʢʩʠ-
ʨʦʚʘʣʠ ʚ ʘʮʝʪʘʣʢʦʛʦʣʝ (1:3) ʪʝʤʧʦʨʘʣʴʥʦ: ʥʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʧʝʨʝʜ ʠʥʦʢʫʣʷʮʠʝʡ ʠ ʩʧʫʩʪʷ 3, 7, 14, 21, 28 
ʩʫʪʦʢ. ʎʠʪʦʵʤʙʨʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦ-
ʜʠʣʠ ʥʘ ʧʨʝʧʘʨʘʪʘʭ ʟʘʨʦʜʳʰʝʚʳʭ ʤʝʰʢʦʚ, ʚʳʜʝʣʝʥ-
ʥʳʭ ʠʟ ʩʝʤʷʟʘʯʘʪʢʦʚ ʤʝʪʦʜʦʤ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʤʘʮʝ-
ʨʘʮʠʠ [9], ʘ ʪʘʢʞʝ ʥʘ ʧʦʩʪʦʷʥʥʳʭ ʤʠʢʨʦʪʦʤʥʳʭ ʧʨʝ-
ʧʘʨʘʪʘʭ [10; 11], ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 
ʤʠʢʨʦʩʢʦʧʘ çAxiostar Plusè (Carl Zeiss, ɻʝʨʤʘʥʠʷ). 

˾͔ͯ͘͡Έͭ͊ͭ· ͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦ ʥʘʯʘʣʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʟʘ-

ʚʷʟʠ ʩ ʟʘʜʝʨʞʢʦʡ ʦʧʳʣʝʥʠʷ 1ï3 ʩʫʪʦʢ ʩʦʜʝʨʞʘʣʠ 

ʟʨʝʣʳʝ ʟʘʨʦʜʳʰʝʚʳʝ ʤʝʰʢʠ ʪʠʧʠʯʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ 

ʷʡʮʝʢʣʝʪʢʦʡ, ʜʚʫʤʷ ʩʠʥʝʨʛʠʜʘʤʠ, ʮʝʥʪʨʘʣʴʥʦʡ ʢʣʝʪ-

ʢʦʡ ʩ ʜʚʫʤʷ ʧʦʣʷʨʥʳʤʠ ʷʜʨʘʤʠ ʠ ʘʥʪʠʧʦʜʘʣʴʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʠʟ 20 ʠ ʙʦʣʝʝ ʢʣʝʪʦʢ. ɺ 5ï15-ʩʫʪʦʯʥʳʭ 

ʟʘʚʷʟʷʭ ʚʩʪʨʝʯʘʣʠʩʴ ʟʘʨʦʜʳʰʝʚʳʝ ʤʝʰʢʠ ʩ ʜʝʣʷʱʠ-

ʤʠʩʷ ʷʡʮʝʢʣʝʪʢʘʤʠ ʠʣʠ ʧʨʦʵʤʙʨʠʦ. ɸʥʘʣʠʟ ʢʫʣʴʪʠ-

ʚʠʨʫʝʤʳʭ ʟʘʚʷʟʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʤʤʘʨʥʳʡ çʚʦʟʨʘʩʪè 

ʟʘʚʷʟʝʡ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʦʧʳʣʝ-

ʥʠʷ ʜʦ ʵʢʩʧʣʘʥʪʘʮʠʠ ʠ ʧʝʨʠʦʜ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʷʚ-

ʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʝʨʦʷʪʥʦʩʪʴ ʧʘʨʪʝ-

ʥʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘʨʦʜʳʰʝʡ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʟʘʨʦʜʳʰʝʚʳʭ ʤʝʰʢʘʭ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʜʚʘ ʧʨʦʵʤ-

ʙʨʠʦ. ʇʨʠʯʠʥʦʡ ʠʭ ʧʦʷʚʣʝʥʠʷ ʤʦʛʣʦ ʙʳʪʴ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʚ ʟʘʨʦʜʳʰʝʚʦʤ ʤʝʰʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʷʡʮʝ-

ʢʣʝʪʦʢ, ʷʡʮʝʢʣʝʪʦʢʦʧʦʜʦʙʥʳʭ ʩʠʥʝʨʛʠʜ ʠʣʠ ʥʝʟʘʚʠ-

ʩʠʤʳʝ ʜʝʣʝʥʠʷ ʚ ʜʝʨʠʚʘʪʘʭ ʷʡʮʝʢʣʝʪʢʠ [12]. 

ɺ ʞʝʥʩʢʠʭ ʛʘʤʝʪʦʬʠʪʘʭ ʧʦʣʷʨʥʳʝ ʷʜʨʘ ʦʩʪʘʚʘ-

ʣʠʩʴ ʥʝʩʣʠʚʰʠʤʠʩʷ ʚʧʣʦʪʴ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʟʘʚʷʟʷʤʠ 

ʩʫʤʤʘʨʥʦʛʦ ʚʦʟʨʘʩʪʘ 5ï7 ʩʫʪʦʢ. ʇʨʠ ʵʪʦʤ ʟʘʨʦʜʳʰʝ-

ʚʳʝ ʤʝʰʢʠ ʤʦʛʣʠ ʩʦʜʝʨʞʘʪʴ ʢʘʢ ʠʥʪʘʢʪʥʫʶ ʷʡʮʝ-

ʢʣʝʪʢʫ, ʪʘʢ ʠ 2ï60 ʢʣʝʪʦʯʥʳʡ ʟʘʨʦʜʳʰ. ʅʘ 7ï8 ʩʫʪʢʠ 

ʧʨʦʠʩʭʦʜʠʣʦ ʩʣʠʷʥʠʝ ʧʦʣʷʨʥʳʭ ʷʜʝʨ, ʘ ʥʘ ʙʦʣʝʝ 

ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ ʫʞʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʧʨʦʣʠʬʝʨʘʪʠʚ-

ʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʢʣʝʪʢʝ, ʢʦʪʦʨʳʝ ʧʨʠʚʦ-

ʜʠʣʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʮʝʥʦʮʠʪʦʚ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ 

ʦʪʤʝʯʘʣʠ ʬʨʘʛʤʝʥʪʳ ʤʥʦʛʦʢʣʝʪʦʯʥʦʛʦ ʵʥʜʦʩʧʝʨʤʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʘʩʠʥʭʨʦʥʥʦʩʪʠ ʠʥʠʮʠʘʮʠʠ ʷʡʮʝʢʣʝʪʢʠ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʢʣʝʪʢʠ ʢ ʘʚʪʦʥʦʤʥʦʤʫ ʨʘʟʚʠʪʠʶ ʷʚʣʷ-

ʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʸʭ ʪʠʧʦʚ ʟʘʨʦʜʳʰʝʚʳʭ ʤʝʰ-

ʢʦʚ: 1) ʩ ʟʘʨʦʜʳʰʝʤ ʠ ʵʥʜʦʩʧʝʨʤʦʤ; 2) ʩ ʧʨʦʵʤʙʨʠʦ 

ʠ ʙʝʟ ʵʥʜʦʩʧʝʨʤʘ; 3) ʩ ʵʥʜʦʩʧʝʨʤʦʤ, ʥʦ ʙʝʟ ʟʘʨʦʜʳ-

ʰʘ. ʂʘʢ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ, ʥʦ ʨʘʟʚʠʪʠʝ ʵʥʜʦʩʧʝʨʤʘ ʚ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʟʘʚʷʟʷʭ ʧʨʠʚʦʜʠʣʦ ʢ ʛʠʙʝʣʠ ʟʘʨʦ-

ʜʳʰʘ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʥʝʧʦʣʥʦʮʝʥʥʳʡ ʵʥʜʦʩʧʝʨʤ ʥʝ 

ʪʦʣʴʢʦ ʥʝ ʤʦʛ ʩʣʫʞʠʪʴ ʜʣʷ ʟʘʨʦʜʳʰʘ ʠʩʪʦʯʥʠʢʦʤ 

ʧʠʪʘʥʠʷ, ʥʦ ʠ, ʦʙʚʦʣʘʢʠʚʘʷ ʝʛʦ, ʧʨʝʧʷʪʩʪʚʦʚʘʣ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʟʘʨʦʜʳʰʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʵʥʜʦʩʧʝʨʤʘ ʧʨʦʮʝʩʩ ʵʤʙʨʠʦʛʝʥʝ-

ʟʘ ʤʦʛ ʠʜʪʠ ʧʦ ʦʜʥʦʤʫ ʠʟ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʡ: 1) ʟʘʨʦ-

ʜʳʰ ʧʨʦʨʘʩʪʘʣ ʠ ʜʘʚʘʣ ʥʘʯʘʣʦ ʛʘʧʣʦʠʜʥʦʤʫ ʨʘʩʪʝ-

ʥʠʶ; 2) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʵʤʙʨʠʦ ʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʤʙʨʠʦʠʜʳ, ʜʘʶʱʠʝ ʥʘʯʘʣʦ ʛʘʧʣʦ-

ʠʜʥʳʤ ʨʘʩʪʝʥʠʷʤ-ʨʝʛʝʥʝʨʘʥʪʘʤ. ʇʨʷʤʦʝ ʧʨʦʨʘʩʪʘ-

ʥʠʝ ʟʘʨʦʜʳʰʝʡ ʧʨʦʠʩʭʦʜʠʣʦ ʦʯʝʥʴ ʨʝʜʢʦ ʠ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʟʘʢʘʥʯʠʚʘʣʦʩʴ ʥʘ ʩʪʘʜʠʠ ʧʦʷʚʣʝʥʠʷ ʟʘʨʦʜʳʰʝ-

ʚʦʛʦ ʢʦʨʝʰʢʘ ʠ ʢʦʣʝʦʧʪʠʣʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʤʙʨʠʦ-

ʠʜʦʚ ʥʘʙʣʶʜʘʣʠ ʪʦʣʴʢʦ ʥʘ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʧʨʦʵʤ-

ʙʨʠʦ, ʢʦʪʦʨʳʝ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠʩʴ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ ʥʝ ʤʝʥʝʝ 7 ʩʫʪʦʢ. ɺ ʟʘʚʷʟʷʭ, ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʭ 

ʚ çʚʦʟʨʘʩʪʝè 1ï3 ʩʫʪʦʢ, ʪʘʢʠʝ ʟʘʨʦʜʳʰʠ ʬʦʨʤʠʨʦʚʘ-

ʣʠʩʴ ʪʦʣʴʢʦ ʯʝʨʝʟ 3ï4 ʥʝʜʝʣʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʘ ʚ 

15-ʩʫʪʦʯʥʳʭ ʟʘʚʷʟʷʭ ï ʯʝʨʝʟ 1 ʥʝʜʝʣʶ (ʨʠʩ. 1). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʬʘʢʪʦʨʦʤ ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘ-

ʨʦʜʳʰʝʡ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʵʤʙʨʠʦʠʜʦʚ, ʷʚʣʷʝʪʩʷ ʠʭ 

ʩʫʤʤʘʨʥʳʡ ʚʦʟʨʘʩʪ. 

 
ȶɎɗəɓɔɐ 1 ï ȷɖɔɐɎ ɈɔɍɓɎɐɓɔɈɋɓɎɥ ɣɒɇɖɎɔɓɆɑɢɓɡɛ 
ɗɘɖəɐɘəɖ Ɉ ɍɆɈɥɍɥɛ ɐəɐəɖəɍɡ ɑɎɓɎɎ Ȧȸ-1 in vitro 

ʇʨʦʮʝʩʩ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʤʙʨʠʦʠʜʦʚ ʠʤʝʝʪ ʩʭʦʜ-

ʩʪʚʦ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤ ʵʤʙʨʠʦʠʜʦʛʝʥʝʟʦʤ, ʭʘʨʘʢʪʝʨ-

ʥʳʤ ʜʣʷ ʢʫʣʴʪʫʨʳ ʟʠʛʦʪʠʯʝʩʢʠʭ ʟʘʨʦʜʳʰʝʡ. ʋ ʢʫʢʫ-

ʨʫʟʳ ʵʤʙʨʠʦʠʜʳ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʣʠʙʦ ʠʟ ʢʣʝʪʦʢ 

ʢʘʣʣʫʩʘ, ʧʨʦʠʟʚʦʜʥʦʛʦ ʦʪ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʢʘʥʝʡ ʟʠ-

ʛʦʪʠʯʝʩʢʠʭ ʟʘʨʦʜʳʰʝʡ [13ï18], ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦ ʠʟ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʠ ʩʫʙʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʱʠʪʢʘ [19]. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʚʝʨʩʠʡ ʦʙ ʠʥʠʮʠʘʣʷʭ ʵʤʙʨʠʦʠʜʦʚ [20], ʚʦʧʨʦʩ 

ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ ʦʩʪʘʸʪʩʷ ʦʪ-

ʢʨʳʪʳʤ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʫʙʵʧʠʜʝʨʤʘʣʴʥʦʤ 

ʩʣʦʝ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʟʘʨʦʜʳʰʘ ʚʳʜʝʣʷʶʪʩʷ 

ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʧʝʨʠʢʣʠʥʘʣʴʥʦ, ʦʙʨʘʟʫʷ 

ʢʦʤʧʣʝʢʩ. ʉʥʘʯʘʣʘ ʦʥ ʨʘʟʨʘʩʪʘʝʪʩʷ ʚ ʚʠʜʝ ʙʫʛʦʨʢʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʵʤʙʨʠʦ (ʨʠʩ. 2: ʘ), ʘ ʟʘʪʝʤ ʦʪʜʝʣʷʝʪ-

ʩʷ ʦʪ ʥʝʛʦ ʧʝʨʝʪʷʞʢʦʡ (ʨʠʩ. 2: ʙ). 

ɽʩʣʠ ʢʣʝʪʦʢ-ʠʥʠʮʠʘʣʝʡ ʧʦʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ, ʪʦ 

ʠ ʧʨʠ ʠʭ ʩʠʥʭʨʦʥʥʦʤ ʜʝʣʝʥʠʠ ʚʦʟʥʠʢʘʝʪ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʠ ʤʥʦʞʝʩʪʚʦ ʵʤʙʨʠʦʠʜʦʚ. ʅʘʭʦʜʷʩʴ ʟʜʝʩʴ ʞʝ, 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʪʝʨʠʥʩʢʦʛʦ ʟʘʨʦʜʳʰʘ, ʵʤʙʨʠʦʠʜʳ 

ʣʠʙʦ ʧʨʦʨʘʩʪʘʶʪ, ʣʠʙʦ ʦʪʧʦʯʢʦʚʳʚʘʶʪ ʵʤʙʨʠʦʠʜʳ 

ʥʦʚʳʭ ʧʦʨʷʜʢʦʚ. ʕʤʙʨʠʦʠʜʦʛʝʥʝʥʥʘʷ ʤʘʩʩʘ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʚ ʦʙʲʸʤʝ, ʥʝʨʝʜʢʦ ʚʳʭʦʜʠʣʘ ʠʟ-

ʧʦʜ ʣʦʧʥʫʚʰʝʛʦ ʧʝʨʠʢʘʨʧʘ. ʇʝʨʠʦʜʠʯʝʩʢʘʷ ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʩʘʜʢʘ ʵʤʙʨʠʦʠʜʦʛʝʥʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ (ʕɻʂ) ʥʘ ʩʚʝʞʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ MS, 

ʩʦʜʝʨʞʘʱʫʶ 2,0% ʩʘʭʘʨʦʟʳ ʠ 2,0 ʤʛ/ʣ 2,4-ɼ, ʧʦʟʚʦ-

ʣʷʣʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʢʫʣʴʪʫʨʫ ʨʝʛʝ-

ʥʝʨʘʮʠʦʥʥʦʩʧʦʩʦʙʥʳʭ ʵʤʙʨʠʦʠʜʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ. 

ɺ ʪʢʘʥʠ ʨʘʟʨʦʩʰʝʛʦʩʷ ʟʘʨʦʜʳʰʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʪʘʢʞʝ ʟʘʣʦʞʝʥʠʝ ʧʦʯʝʢ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʚʦʜʷʱʝʡ 

ʩʠʩʪʝʤʳ (ʨʠʩ. 3), ʥʦ ʨʝʛʝʥʝʨʘʮʠʠ ʧʫʪʸʤ ʛʝʤʤʦʛʝʥʝʟʘ 

ʧʨʠ ʵʪʦʤ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʘʨʪʝʥʦʛʝʥʝ-

ʪʠʯʝʩʢʠ ʚʦʟʥʠʢʰʠʡ ʟʘʨʦʜʳʰ ʠ ʚ ʩʣʫʯʘʝ ʧʨʷʤʦʛʦ ʵʤ-

ʙʨʠʦʛʝʥʝʟʘ, ʠ ʵʤʙʨʠʦʠʜʦʛʝʥʝʟʘ ʨʝʘʣʠʟʦʚʳʚʘʣ ʧʨʦ-

ʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ ʚ ʩʦʢʨʘʱʸʥʥʦʤ ʚʘʨʠʘʥʪʝ: ʦʩʪʘʥʘʚ-

ʣʠʚʘʣʩʷ ʥʘ ʛʣʦʙʫʣʷʨʥʦʡ ʩʪʘʜʠʠ. ɽʛʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟ-

ʚʠʪʠʝ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʨʘʟʚʠʪʠʷ ʛʠʙʨʠʜʥʳʭ ʜʠʧʣʦʠʜ-
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ʥʳʭ ʟʘʨʦʜʳʰʝʡ ʢʫʢʫʨʫʟʳ in vivo. ʆʪʤʝʯʘʣʘʩʴ ʜʘʞʝ 

ʥʝʢʘʷ ʧʘʨʘʣʣʝʣʴ ʤʝʞʜʫ ʦʥʪʦʛʝʥʝʟʦʤ ʟʘʨʦʜʳʰʘ ʚ ʩʠ-

ʩʪʝʤʝ ʟʘʚʷʟʠ in vitro ʠ ʟʘʨʦʜʳʰʘ ʙʝʟ ʵʥʜʦʩʧʝʨʤʘ ʫ 

ʧʘʨʘʟʠʪʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʡ ʟʘʨʦ-

ʜʳʰ ʚ ʫʩʣʦʚʠʷʭ ʵʢʟʦʛʝʥʥʦʛʦ ʧʠʪʘʥʠʷ in vitro ʧʨʝʪʝʨ-

ʧʝʚʘʣ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʝʛʦ ʫʩʣʦʚʠʷʤ ʧʠʪʘʥʠʷ. ʊʘʢ, ʚʦʟʥʠʢʰʠʡ ʧʨʠ ʧʨʷ-

ʤʦʤ ʵʤʙʨʠʦʛʝʥʝʟʝ ʟʘʨʦʜʳʰʝʚʳʡ ʢʦʨʝʰʦʢ ʥʝʩʢʦʣʴʢʦ 

ʚʠʜʦʠʟʤʝʥʷʣʩʷ, ʫʪʦʣʱʘʷʩʴ ʠ ʧʦʢʨʳʚʘʷʩʴ ʢʘʣʣʫʩʦʤ, 

ʧʦʜʦʙʥʦ ʢʦʨʥʷʤ ʨʘʩʪʝʥʠʡ-ʧʘʨʘʟʠʪʦʚ [21]. 

  
ȶɎɗəɓɔɐ 2 ï ȶɆɍɓɡɋ ɗɘɆɊɎɎ ɚɔɖɒɎɖɔɈɆɓɎɥ ɣɒɇɖɎɔɎɊɔɈ 

ɓɆ ɕɆɖɘɋɓɔɉɋɓɋɘɎɝɋɗɐɔɒ ɍɆɖɔɊɡɞɋ ɑɎɓɎɎ ɐəɐəɖəɍɡ Ȧȸ-1 in vitro: Ɇ ï ɗɘɆɊɎɥ çɇəɉɔɖɐɆè; 
ɇ ï ɕɔɥɈɑɋɓɎɋ ɕɋɖɋɘɥɌɐɎ (ɕɋɖ), ɓɆɝɆɑɔ ɔɇɔɗɔɇɑɋɓɎɥ ɔɘ ɘɐɆɓɎ ɒɆɘɋɖɎɓɗɐɔɉɔ ɍɆɖɔɊɡɞɆ 

 
ȶɎɗəɓɔɐ 3 ï ȭɆɑɔɌɋɓɎɋ ɕɔɝɐɎ 

Ɉ ɘɐɆɓɎ ɕɆɖɘɋɓɔɉɋɓɋɘɎɝɋɗɐɔɉɔ ɕɖɔɣɒɇɖɎɔ 

ʊʘʢʘʷ ʜʠʚʝʨʛʝʥʮʠʷ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʵʤʙʨʠʦ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ ʙʦʣʴʰʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʧʦʚʝʜʝʥʠʷ 

ʝʛʦ ʢʣʝʪʦʢ, ʥʘʣʠʯʠʝʤ ʚ ʟʘʨʦʜʳʰʝ ʨʘʟʣʠʯʥʳʭ ʤʦʨʬʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʫʪʴ ʤʦʨʬʦʛʝʥʝʟʘ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ 

ʨʘʩʪʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʝʥʝ-

ʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʫʩʣʦʚʠʷʤʠ ʚʳʨʘʱʠ-

ʚʘʥʠʷ [22]. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʠʛʨʘʶʪ ʠ ʬʠʪʦʛʦʨ-

ʤʦʥʳ. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʨʝʜʝ ʘʫʢʩʠ-

ʥʘ 2,4-ɼ ʧʨʦʚʦʮʠʨʦʚʘʣʦ ʘʢʪʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʵʤ-

ʙʨʠʦʠʜʦʚ ʠ ʙʣʦʢʠʨʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʧʫ-

ʪʸʤ ʧʨʷʤʦʛʦ ʵʤʙʨʠʦʛʝʥʝʟʘ. ʋʞʝ ʥʘ ʠʩʭʦʜʥʦʡ ʩʨʝʜʝ 

ʵʤʙʨʠʦʠʜʳ ʤʦʛʣʠ ʧʨʦʨʘʩʪʘʪʴ, ʜʘʚʘʷ ʥʘʯʘʣʦ ʨʘʩʪʝʥʠ-

ʷʤ-ʨʝʛʝʥʝʨʘʥʪʘʤ. ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʧʨʦʨʘʩʪʘʥʠʝ 

ʵʤʙʨʠʦʠʜʦʚ ʠ ʫʢʦʨʝʥʝʥʠʝ ʨʝʛʝʥʝʨʘʥʪʦʚ ʧʨʦʠʩʭʦʜʠ-

ʣʦ, ʝʩʣʠ ʵʤʙʨʠʦʠʜʳ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʩʚʝʞʫʶ ʧʠʪʘ-

ʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʩʦʜʝʨʞʘʱʫʶ ʥʝ 2.4-ɼ, ʘ ɓ-ʠʥʜʦʣʠʣ-

ʫʢʩʫʩʥʫʶ ʢʠʩʣʦʪʫ (ʀʋʂ) ʠ ʢʠʥʝʪʠʥ ʚ ʨʘʚʥʳʭ ʢʦʣʠ-

ʯʝʩʪʚʘʭ (ʧʦ 1 ʤʛ/ʣ). 

ˤ·͍ͦ͒ 
ʆʧʨʝʜʝʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ 

ʨʝʘʣʠʟʘʮʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ 

ʣʠʥʠʠ ʢʫʢʫʨʫʟʳ ɸʊ-1 ʢ ʧʘʨʪʝʥʦʛʝʥʝʟʫ ʚ ʢʫʣʴʪʫʨʝ 

ʥʝʦʧʳʣʝʥʥʳʭ ʟʘʚʷʟʝʡ, ʷʚʣʷʶʪʩʷ: 1) ʩʫʤʤʘʨʥʳʡ çʚʦʟ-

ʨʘʩʪè ʟʘʚʷʟʠ (ʩʧʦʩʦʙʥʦʩʪʴ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦ-

ʵʤʙʨʠʦ ʢ ʵʤʙʨʠʦʠʜʦʛʝʥʝʟʫ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʧʨʠ 

ʵʢʩʧʣʘʥʪʘʮʠʠ ʟʘʚʷʟʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ ʪʨʸʭ ʠ ʜʦ 15 ʩʫ-

ʪʦʢ, ʧʨʠ ʵʪʦʤ ʚ ʙʦʣʝʝ ʩʪʘʨʳʭ ʟʘʚʷʟʷʭ ʵʤʙʨʠʦʠʜʦʛʝʥʝʟ 

ʥʘʯʠʥʘʝʪʩʷ ʚ ʙʦʣʝʝ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

in vitro); 2) ʦʪʩʫʪʩʪʚʠʝ ʵʥʜʦʩʧʝʨʤʘ ʚ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ 

ʟʘʨʦʜʳʰʝʚʳʭ ʤʝʰʢʘʭ, ʪʘʢ ʢʘʢ ʧʦ ʧʨʠʯʠʥʝ ʩʚʦʝʡ 

ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʥ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʟʘʨʦʜʳʰʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʢʫʣʴʪʫʨʳ ʥʝʦʧʳʣʸʥʥʳʭ 

ʟʘʚʷʟʝʡ ʜʣʷ ʣʠʥʠʠ ʢʫʢʫʨʫʟʳ ɸʊ-1 ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚ-

ʥʦ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʦʣʫʯʠʪʴ ʚ 

ʤʘʩʩʦʚʦʤ ʢʦʣʠʯʝʩʪʚʝ ʛʘʧʣʦʠʜʥʳʝ ʨʘʩʪʝʥʠʷ-ʨʝʛʝʥʝ-

ʨʘʥʪʳ. ɹʦʣʴʰʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʡ ʣʠʥʠʠ ʩʦʩʪʦ-

ʠʪ ʚ ʥʘʣʠʯʠʠ ʫ ʥʝʸ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʪʝʥʜʝʥʮʠʠ ʢ ʧʘʨ-

ʪʝʥʦʛʝʥʝʟʫ. ʕʪʦ ʜʘʸʪ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʢʫʣʴʪʫ-

ʨʘ ʥʝʦʧʳʣʸʥʥʳʭ ʟʘʚʷʟʝʡ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʦʨʤ 

ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʤʘʩʩʦʚʦʛʦ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʛʘʧʣʦʠʜʥʳʭ ʨʝʛʝʥʝʨʘʥʪʦʚ ʠ ʫ ʜʨʫʛʠʭ ʚʠ-

ʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 
1. ʇʘʚʣʦʚʘ ʄ.ʂ. ʂʫʣʴʪʫʨʘ ʥʝʦʧʣʦʜʦʪʚʦʨʝʥʥʳʭ ʟʘ-

ʚʷʟʝʡ ʠ ʩʝʤʷʧʦʯʝʢ: ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ // 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʙʠʦʣʦʛʠʷ. 1987.  ̄1. ʉ. 27ï31. 

2. ɹʫʛʘʨʘ ɸ.ʄ., ʈʫʩʠʥʘ ʃ.ɺ. ʂʫʣʴʪʫʨʘ ʥʝʦʧʣʦʜʦ-

ʪʚʦʨʝʥʥʳʭ ʟʘʚʷʟʝʡ ʠ ʩʝʤʷʧʦʯʝʢ ʢʘʢ ʩʧʦʩʦʙ ʧʦʣʫʯʝ-

ʥʠʷ ʛʘʧʣʦʠʜʥʳʭ ʨʘʩʪʝʥʠʡ // ʌʠʟʠʦʣʦʛʠʷ ʠ ʙʠʦʭʠʤʠ ̫

ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. 1988. ʊ. 20,  ̄5. ʉ. 419ï430. 

3. Truong-Andre I., Demarly Y. Obtaining plants by 

in vitro culture of unfertilized maize ovaries (Zea mays 

L.) and preliminary studies on the progeny of a gynoge-

netic plant // Z. Pflanzenz¿chtg. 1984. ̄  92. P. 309ï320. 

4. Ao G.M., Zhao S.X., Li G.H. Induction of haploid 

plantlets from unpollinated maized ovaries in ovaries in 

vitro // Acta Genetica Sinica. 1982. Vol. 9,  ̄4. P. 281ï

283. 

5. Alatortseva T.A., Tyrnov V.S. Reproducing of ha-

ploid and diploid maize forms in vitro // Maize Genet. 

Coop News. Lett. 2001. ̄ 75. P. 55ï56. 

6. Tang F., Tao Y., Zhao T.Y., Wang G. In vitro pro-

duction of haploid and doubled haploid plants from pol-

linated ovaries of maize (Zea mays) // Plant Cell. Tissue 

and Organ Culture. 2006. Vol. 84, Iss. 2. P. 233ï237. 

7. ʊʳʨʥʦʚ ɺ.ʉ., ɽʥʘʣʝʝʚʘ ʅ.ʍ. ɸʚʪʦʥʦʤʥʦʝ ʨʘʟʚʠ-

ʪʠʝ ʟʘʨʦʜʳʰʘ ʠ ʵʥʜʦʩʧʝʨʤʘ ʫ ʢʫʢʫʨʫʟʳ // ɼʦʢʣ. ɸʅ 

ʉʉʉʈ. 1983. ʊ. 272,  ̄3. ʉ. 722ï723. 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ɸʣʘʪʦʨʮʝʚʘ ʊ.ɸ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʘʨʪʝʥʦʛʝʥʝʟʘ in vitro ʚ ʢʫʣʴʪʫʨʝ ʥʝʦʧʳʣʸʥʥʳʭ ʟʘʚʷʟʝʡé 
 

ʉʘʤʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. 2017. ʊ. 6, ˉ 4 (21)  13 
 

8. Murashige ʊ., Skoog F. A revised medium for rap-

id growth and bioassays with tobacco cultures // Physiol. 

Plant. 1962. ʊ. 15,  ̄3. ʉ. 473ï497. 

9. ʂʫʧʨʠʷʥʦʚ ʇ.ɻ. ʋʩʢʦʨʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʟʘʨʦʜʳʰʝʚʦʛʦ ʤʝʰʢʘ // ɺʳʷʚʣʝʥʠʝ ʘʧʦʤʠʢʪʠʯ-

ʥʳʭ ʬʦʨʤ ʚʦ ʬʣʦʨʝ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʉʉʉʈ. ʉʘ-

ʨʘʪʦʚ, 1978. ʉ. 155ï163. 

10. ʇʘʫʰʝʚʘ ɿ.ʇ. ʇʨʘʢʪʠʢʫʤ ʧʦ ʮʠʪʦʣʦʛʠʠ ʨʘʩʪʝ-

ʥʠʡ. ʄ.: ʂʦʣʦʩ, 1970. 255 ʩ. 

11. ʂʘʤʝʣʠʥʘ ʆ.ʅ., ʇʨʦʩʢʫʨʠʥʘ ʆ.ɹ., ɾʠʥʢʠʥʘ ʅ.ɸ. 

ʂ ʤʝʪʦʜʠʢʝ ʦʢʨʘʩʢʠ ʵʤʙʨʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ // 

ɹʦʪ. ʞʫʨʥ. 1992. ʊ. 77,  ̄4. ʉ. 93ï96. 

12. ɸʣʘʪʦʨʮʝʚʘ ʊ.ɸ., ɸʧʘʥʘʩʦʚʘ ʅ.ɺ., ʃʦʙʘʥʦʚʘ ʃ.ʇ. 

ʗʚʣʝʥʠʝ ʧʦʣʠʵʤʙʨʠʦʥʠʠ in vivo ʠ in vitro ʫ ʘʧʦ-

ʤʠʢʪʠʯʥʦʡ ʣʠʥʠʠ ʢʫʢʫʨʫʟʳ // ʀʟʚ. ʉʘʨʘʪ. ʫʥ-ʪʘ. ʅʦʚ. 

ʩʝʨ. ʉʝʨ.: ʍʠʤʠʷ. ɹʠʦʣʦʛʠʷ. ʕʢʦʣʦʛʠʷ. 2017. ʊ. 17, 

ʚr ʧ. 4. ʉ. 398ï405. 

13. Kuo C.-s., Lu W.-l. ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʠ 

ʮʠʪʦʣʦʛʠʠ ʵʤʙʨʠʦʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʢʫʣʴʪʫʨʝ ʢʘʣ-

ʣʶʩʘ ʢʫʢʫʨʫʟʳ // ʏʞʠʫ ʩʶʵ-ʙʘʫ. Acta. Bot. Sin. 1984. 

Vol. 26,  ̄1. P. 19ï23. 

14. Lupotto E. In vitro culture of isolated somatic 

embryos of maize (Zea mays L.) // Maydica. 1986. 

Vol. 31,  ̄2. P. 197ï201. 

15. Vasil V., Vasil I.K. Plant regeneration from fria-

ble embryogenic callus and cell suspension cultures of 

Zea mays L. // Plant. Physiol. 1986. Vol. 124,  ̄5. 

P. 399ï408. 

16. Wang A.S. Callus induction and plant regenera-

tion from maize mature embryos // Plant. Cell Reports. 

1987. ̄  6. P. 360ï362. 

17. Lupotto E., Lusardi M.C. Secondary somatic em-

bryogenesis from regenerating plantlets of the inbred 

line B79 of maize (Zea mays L.). Switch from type 1 to 

type 2 callus and effect on the regenerative potential // 

Maydica. 1988. Vol. 33,  ̄3. P. 167ï177. 

18. Van Lammeren A.A.M. Obsevations on the struc-

tural development of immature maize embryos (Zea 

mays L.) during in vitro culture in the presence or ab-

sence of 2,4-D // Acta. Bot. Neerl. 1988. Vol. 37,  ̄1. 

P. 49ï61. 

19. McCain J.W., Hodges T.K. Anatomy of somatic 

embryos from maize embryo cultures // Bot. Gaz. 1986. 

Vol. 147,  ̄4. P. 453ï456. 

20. ʄʠʪʨʦʬʘʥʦʚʘ ʀ.ɺ. ʉʦʤʘʪʠʯʝʩʢʠʡ ʵʤʙʨʠʦʛʝ-

ʥʝʟ ʢʘʢ ʩʠʩʪʝʤʘ in vitro ʨʘʟʤʥʦʞʝʥʠʷ ʢʫʣʴʪʫʨʥʳʭ 

ʨʘʩʪʝʥʠʡ // ʌʠʟʠʦʣ. ʠ ʙʠʦʭʠʤ. ʢʫʣʴʪ. ʨʘʩʪʝʥʠʡ. 2009. 

ʊ. 41,  ̄6. ʉ. 495ï508. 

21. ʊʝʨʝʭʠʥ ʕ.ʉ. ʇʘʨʘʟʠʪʥʳʝ ʮʚʝʪʢʦʚʳʝ ʨʘʩʪʝ-

ʥʠʷ: ʵʚʦʣʶʮʠʷ ʦʥʪʦʛʝʥʝʟ ʠ ʦʙʨʘʟ ʞʠʟʥʠ. ʃ.: ʀʟʜ-ʚʦ 

çʅʘʫʢʘè, 1977. 220 ʩ. 

22. ɹʘʪʳʛʠʥʘ ʊ.ɹ., ɹʫʪʝʥʢʦ ʈ.ɻ. ʄʦʨʬʦʛʝʥʝʪʠʯʝ-

ʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʟʘʨʦʜʳʰʝʡ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ ʨʘʩʪʝ-

ʥʠʡ (ʥʘ ʧʨʠʤʝʨʝ ʨʦʜʘ Paeonia ʩʝʤ. Paeoniaceae) // 

ɹʦʪ. ʞʫʨʥ. 1981. ʊ. 66,  ̄11. ʉ. 1532ï1548. 

PECULIARITIES OF IN VITRO PARTHENOGENESIS OF UNPOLLINATED MAIZE OVARIES 
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Abstract. The maize line AT-1 is characterized by a hereditary predisposition to parthenogenesis. The aim of this 

investigation is to study parthenogenetic embryo development in the culture of unpollinated ovaries in vitro. The un-

pollinated ovaries were explanted in 1, 3, 5, 7, 10, 15 days after the appearance of stigmas from ears. The nutrient 

medium included mineral components of MS, vitamins, sucrose (9,0%), 2,4-D (2,0 mg/l), agar-agar. The structure of 

megagametophytes at the time of inoculation of the ovaries and on the 3rd, 7th, 14th, 21th, 28th day of cultivation was 

studied. The first divisions of unfertilized egg cells were observed on the 5thï7th day after appearance of stigmas from 

ears, independently from whether all this time the ovaries were on the mother plant or they were inoculated into the 

nutrient medium. The formation of the autonomous abnormal endosperm in some cultivated ovaries was detected. 

The abnormal endosperm disturbed normal development of the proembryo. As a rule, the ovaries with embryo and 

endosperm degenerated. In the absence of endosperm, the morphogenesis of parthenogenetic proembryos was carried 

out in one of two directions in vitro: 1) development of plants by direct embryogenesis; 2) regeneration of plants 

from numerous embryoids, raised on the surface of globular proembryos. The second direction was prevailed. The 

culture of unpollinated ovaries can be a promising method of mass haploid regenerants not only in maize, but also in 

other types of agricultural plants. 

Keywords: maize; parthenogenesis; culture of unpollinated ovaries; in vitro; in vivo; explant; megagametophyte; 

embryo sac; proembryo; autonomous endosperm; egg cell; central cell; endospermogenesis; embryogenesis; embry-

oids; haploidy; regenerative plants; morphogenesis. 
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ʉʘʤʘʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʉ.ʇ. ʂʦʨʦʣʸʚʘ (ʛ. ʉʘʤʘʨʘ, 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʭʦʜʝ ʤʥʦʛʦʣʝʪʥʠʭ (ʩ 2010 ʧʦ 2012 ʠ ʩ 2015 ʧʦ 2017 ʛʛ.) ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ (ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ) ʙʳʣ ʚʳʷʚʣʝʥ 

51 ʚʠʜ ʠʟ 2 ʦʪʜʝʣʦʚ (Marchantiophyta ʠ Bryophyta), 4 ʢʣʘʩʩʦʚ (Haplomitriopsida, Jungermannopsida, Polytrichop-

sida, Bryopsida), 11 ʧʦʨʷʜʢʦʚ, 28 ʩʝʤʝʡʩʪʚ ʠ 39 ʨʦʜʦʚ. ɺʝʜʫʱʠʝ ʩʝʤʝʡʩʪʚʘ (Pylaisiaceae, Brachytheciaceae, 
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Amblystegiaceae, Dicranaceae, Orthotrichaceae, Bryaceae, Mniaceae) ʩʦʩʪʘʚʣʷʶʪ 56,9% ʦʪ ʚʩʝʡ ʠʟʫʯʝʥʥʦʡ 

ʙʨʠʦʬʣʦʨʳ ʤʘʩʩʠʚʘ. 46 ʚʠʜʦʚ (90,2%) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, 36 ʚʠʜʦʚ (70,6%) ʚ ʣʠʩʪʚʝʥ-

ʥʳʭ ʣʝʩʘʭ ʠ 25 (49%) ï ʚ ʭʚʦʡʥʳʭ (ʩʦʩʥʷʢʠ ʠ ʝʣʴʥʠʢ), 9,8% ʙʨʠʦʬʣʦʨʳ ʦʪʤʝʯʝʥʦ ʥʘ ʣʫʛʦʚʳʭ ʠ ʩʪʝʧʥʳʭ 

ʫʯʘʩʪʢʘʭ. 32 ʚʠʜʘ (62,7%) ʤʦʭʦʦʙʨʘʟʥʳʭ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʧʦʯʚʝ, 24 ʚʠʜʘ (47,1%) ï ʥʘ ʢʦʨʝ ʜʝʨʝʚʴʝʚ, 

18 ʚʠʜʦʚ (35,3%) ï ʥʘ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ ʠ 3 ʚʠʜʘ (5,9%) ï ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʩʫʙʩʪʨʘʪʝ. ʕʢʦʤʦʨʬʥʳʡ ʘʥʘ-

ʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʟʦʬʠʪʳ (37,3%) ʠ ʤʝʟʦʪʨʦʬʳ (35,3%), ʘ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ï ʯʪʦ 41,4% ʤʦʭʦʦʙʨʘʟʥʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʨʝʘʣʴʥʦʡ ʬʣʦʨʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʭʦʦʙʨʘʟʥʳʝ; ʧʝʯʸʥʦʯʥʠʢʠ; Marchantiophyta; ʣʠʩʪʦʩʪʝʙʝʣʴʥʳʝ ʤʭʠ; Bryophyta; Pylaisi-

aceae; Brachytheciaceae; Amblystegiaceae; Dicranaceae; Orthotrichaceae; Bryaceae; Mniaceae; ʙʨʠʦʬʣʦʨʘ; ʩʪʝʧ-

ʥʘʷ ʟʦʥʘ; ʵʢʦʤʦʨʬʳ; ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ; ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ; ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ; ʂʨʘʩʥʦʘʨʤʝʡʩʢʠʡ 

ʩʦʩʥʷʢ; ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ. 

ˤ͍͔͔͙͔͒ͤ 
ʂʨʘʩʥʦʩʘʤʘʨʩʢʠʡ ʣʝʩʥʦʡ ʤʘʩʩʠʚ ʷʚʣʷʝʪʩʷ ʧʘʤʷʪ-

ʥʠʢʦʤ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çʂʨʘʩʥʦʘʨ-

ʤʝʡʩʢʠʡ ʩʦʩʥʷʢè ʧʣʦʱʘʜʴʶ 13377,73 ʛʘ [1]. ɼʘʥʥʳʡ 

ʣʝʩʥʦʡ ʤʘʩʩʠʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʳʢʝ ʂʠʥʝʣʴʩʢʦʛʦ, ɹʦ-

ʛʘʪʦʚʩʢʦʛʦ ʠ ʅʝʬʪʝʛʦʨʩʢʦʛʦ ʨʘʡʦʥʦʚ, ʚ 35ï40 ʢʤ 

ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʛ. ʂʠʥʝʣʷ, ʫ ʩ. ʄʘʣʘʷ ʄʘʣʳʰʝʚʢʘ. ʅʘ 

ʚʦʩʪʦʢʝ ʂʨʘʩʥʦʩʘʤʘʨʩʢʠʡ ʣʝʩʥʦʡ ʤʘʩʩʠʚ ʫʟʢʦʡ ʧʦʣʦ-

ʩʦʡ ʣʝʩʘ (36 ʢʤ ʜʣʠʥʦʡ) ʩʚʷʟʘʥ ʩ ʫʭʦʜʷʱʠʤ ʧʦ ʧʨʘ-

ʚʦʤʫ ʙʝʨʝʛʫ ʨ. ʉʘʤʘʨʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ ɹʫʟʫʣʫʢʩʢʠʤ ʙʦʨʦʤ. ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʝ ʣʝʩ-

ʥʠʯʝʩʪʚʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʉʘ-

ʤʘʨʳ ʠ ʟʘʥʠʤʘʝʪ ʜʦʣʠʥʥʦ-ʪʝʨʨʘʩʦʚʳʡ ʣʘʥʜʰʘʬʪ [2]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʢʣʠʤʘʪʘ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʛʦ ʣʝʩʥʦ-

ʛʦ ʤʘʩʩʠʚʘ ʷʚʣʷʝʪʩʷ ʨʝʟʢʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ, ʚʳ-

ʨʘʞʘʶʱʘʷʩʷ ʚ ʙʳʩʪʨʦʡ ʩʤʝʥʝ ʟʠʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʣʝʪʥʠʤʠ, ʥʝʜʦʩʪʘʪʢʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʚʳʩʦʢʦʡ 

ʩʫʭʦʩʪʠ ʚʦʟʜʫʭʘ, ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʣʝʪʦʤ ʩ 

ʩʫʭʦʚʝʷʤʠ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʟʠʤʦʡ. ɿʦʥʘʣʴʥʳʤ 

ʪʠʧʦʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʤ ʣʝʩʥʦʤ 

ʤʘʩʩʠʚʝ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʪʨʘʚʥʦ-ʪʠʧʯʘʢʦʚʦ-ʢʦʚʳʣʴ-

ʥʳʝ ʩʪʝʧʠ [2]. ʊʘʢʞʝ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʣʴʰʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ: ʠʚʥʷʢʠ, ʦʩʠʥʥʠʢʠ, 

ʦʩʦʢʦʨʥʠʢʠ, ʙʝʨʝʟʥʷʢʠ, ʦʣʴʰʘʥʠʢʠ, ʩʦʩʥʷʢʠ, ʚʷʟʦʚʦ-

ʣʠʧʦʚʳʝ, ʣʠʧʦʚʦ-ʜʫʙʦʚʳʝ ʣʝʩʘ, ʜʫʙʥʷʢʠ, ʚʷʟʦʚʳʝ 

ʥʘʩʘʞʜʝʥʠʷ, ʝʣʴʥʠʢ [3], ʠ ʚ ʦʩʦʙʦ ʛʣʫʙʦʢʠʭ ʢʦʪʣʦʚʠ-

ʥʘʭ ʥʘ ʘʨʝʥʝ (ʧʨʠ ʥʝʛʣʫʙʦʢʦʤ ʟʘʣʝʛʘʥʠʠ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ) ʦʪʤʝʯʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʫʛʦʚ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʘʩʩʠʚʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴ-

ʥʦʝ ʯʠʩʣʦ ʵʢʦʪʦʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘ-

ʶʪ ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʮʝʣʦʤ ʠ ʤʦʭʦʦʙ-

ʨʘʟʥʳʭ ʚ ʯʘʩʪʥʦʩʪʠ. ʀ ʝʩʣʠ ʩʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ 

ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʠʟʫʯʝʥʳ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʧʦʣʥʦ, ʪʦ ʙʨʠʦʬʣʦʨʘ ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʘʩʴ 

ʥʝʠʟʫʯʝʥʥʦʡ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʤʳ ʧʨʝʜʩʪʘʚʠʤ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʤʦʭʦʦʙʨʘʟ-

ʥʳʭ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʤʝʩʪʦʦʙʠʪʘ-

ʥʠʡ. 

˻͋Ά͔ͭ͟ ͙ ͔͙ͣͭͦ͒͊͟ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʣʦʨʳ ʤʦʭʦʦʙʨʘʟʥʳʭ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘʤʠ ʚ ʣʝʪʥʠʝ ʧʝʨʠʦʜʳ 2010ï2012 ʛʛ. ʠ 2015ï2017 ʛʛ. 

ʄʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʙʩʣʝʜʦ-

ʚʘʥʳ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʩʦʦʙʱʝʩʪʚ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʛʦ 

ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʭʦʦʙʨʘʟʥʳʭ ʠʩ-

ʧʦʣʴʟʦʚʘʣʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩ-

ʢʠʡ ʤʝʪʦʜ ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʠʪʝʣʶ çʌʣʦʨʘ ʤʭʦʚ ʩʨʝ-

ʜʥʝʡ ʯʘʩʪʠ ʝʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠè [4; 5]. ɼʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʧʝʯʸʥʦʯʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʩʦʙʠʷ: çʇʝ-

ʯʸʥʦʯʥʳʝ ʤʭʠ ʉʝʚʝʨʘ ʉʉʉʈ. ʇʝʯʸʥʦʯʥʠʢʠ: ʃʦʬʦʢʦ-

ʣʝʚʳʝ ï ʈʠʯʯʠʝʚʳʝè [6], çʇʝʯʸʥʦʯʥʠʢʠ ʠ ʘʥʪʦʮʝʨʦʪʦ-

ʚʳʝ ʈʦʩʩʠʠ [7]. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʦʙʨʘʟʮʳ 

ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʦʣʦʛʠʠ ʣʠʰʘʡʥʠʢʦʚ, ʤʭʦʚ ʠ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠʟ ʜʘʥʥʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ. 

˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 
ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʚʳʷʚʣʝʥ 51 ʚʠʜ 
ʤʦʭʦʦʙʨʘʟʥʳʭ ʠʟ 2 ʦʪʜʝʣʦʚ (Marchantiophyta ʠ Bryo-
phyta), 4 ʢʣʘʩʩʦʚ (Haplomitriopsida, Jungermannopsida, 
Polytrichopsida, Bryopsida), 11 ʧʦʨʷʜʢʦʚ, 28 ʩʝʤʝʡʩʪʚ 
ʠ 39 ʨʦʜʦʚ. ʏʘʩʪʠʯʥʦ ʩʧʠʩʦʢ ʚʠʜʦʚ ʙʳʣ ʫʞʝ ʦʧʫʙʣʠ-
ʢʦʚʘʥ ʥʘʤʠ ʨʘʥʝʝ [8ï12]. 
ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʥʘʭʦʞʜʝʥʠʝ ʨʘʨʠʪʝʪʥʳʭ 

ʚʠʜʦʚ ʤʦʭʦʦʙʨʘʟʥʳʭ. ʊʘʢ, ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʉʘʤʘʨ-
ʩʢʦʡ ʦʙʣʘʩʪʠ [13] ʚʥʝʩʸʥ Leucodon sciuroides (Hedw.) 
Schwaegr. ʩʦ ʩʪʘʪʫʩʦʤ 2\0, ʚʩʪʨʝʯʘʝʪʩʷ ʝʜʠʥʠʯʥʦ. ʈʝ-
ʢʦʤʝʥʜʦʚʘʥʳ ʚ ʥʦʚʦʝ ʠʟʜʘʥʠʝ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʚʠʜʳ 
Ptilium crista-castrensis (Hedw.) De Not., Rhytidiadel-
phus triquetrus (Hedw.) Warnst. [14; 15], Riccia frostii 
Aust. [15; 16] ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʠʤ ʩʪʘʪʫʩʘ 2\0 ʜʣʷ ʧʝʨ-
ʚʳʭ ʜʚʫʭ ʠ 1\0 ʜʣʷ R. frostii. 
ʇʦ ʚʠʜʦʚʦʤʫ ʙʦʛʘʪʩʪʚʫ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʩʝʤʝʡʩʪʚʘ: ʩʨʝʜʠ ʧʝʯʸʥʦʯʥʳʭ ʤʭʦʚ ï Ricciaceae (3 ʚʠ-
ʜʘ ʠʟ 1 ʨʦʜʘ Riccia), ʩʨʝʜʠ ʣʠʩʪʦʩʪʝʙʝʣʴʥʳʭ ʤʭʦʚ ï 
Pylaisiaceae (6 ʚʠʜʦʚ ʠʟ 5 ʨʦʜʦʚ Callicladium, Lep-
todictyum, Ptilium, Pylaisia ʠ Stereodon), Brachythecia-
ceae (4 ʚʠʜʘ ʠʟ 3 ʨʦʜʦʚ Brachytheciastrum, Brachythe-
cium ʠ Sciuro-hypnum), Amblystegiaceae (4 ʚʠʜʘ ʠʟ 
3 ʨʦʜʦʚ Amblystegium, Drepanocladus ʠ Serpoleskea), 
Dicranaceae (3 ʚʠʜʘ ʠʟ 1 ʨʦʜʘ Dicranum), Orthotricha-
ceae (3 ʚʠʜʘ ʠʟ 1 ʨʦʜʘ Orthotrichum), Bryaceae (3 ʚʠʜʘ 
ʠʟ ʦʜʥʦʛʦ ʨʦʜʘ Bryum) ʠ Mniaceae (3 ʚʠʜʘ ʠʟ 2 ʨʦʜʦʚ 
Mnium ʠ Plagiomnium). ɺʠʜʳ ʠʟ ʵʪʠʭ ʩʝʤʝʡʩʪʚ ʩʦ-
ʩʪʘʚʣʷʶʪ 56,9% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ. ʅʘʠʙʦʣʝʝ 
ʢʨʫʧʥʳʝ ʨʦʜʳ (Riccia, Dicranum, Orthotrichum ʠ 
Bryum ï ʧʦ 3 ʚʠʜʘ) ʩʦʜʝʨʞʘʪ 23,5% ʚʠʜʦʚ ʠʟʫʯʝʥʥʦʡ 
ʙʨʠʦʬʣʦʨʳ. 
ɺ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʦʪʤʝʯʝʥʦ 46 ʚʠʜʦʚ ʠʟ 51 

(90,2%). ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʤʠ ʷʚʣʷʶʪʩʷ ʣʠʩʪ-
ʚʝʥʥʳʝ ʣʝʩʘ (ʜʫʙʨʘʚʳ, ʙʝʨʝʟʥʷʢʠ, ʣʠʧʥʷʢʠ, ʦʩʦʢʦʨ-
ʥʠʢʠ, ʦʣʴʰʘʥʠʢʠ, ʚʷʟʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ) ï 36 ʚʠʜʦʚ ʦʪ 
ʦʙʱʝʛʦ ʯʠʩʣʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 70,6% ʙʨʠʦʬʣʦʨʳ, ʠ 
ʩʦʩʥʦʚʳʝ ʣʝʩʘ ï 25 ʚʠʜʦʚ (49%). ʅʘ ʩʪʝʧʥʳʭ ʠ ʣʫʛʦ-
ʚʳʭ ʫʯʘʩʪʢʘʭ ʦʪʤʝʯʝʥʦ ʚʩʝʛʦ 9,8% ʙʨʠʦʬʣʦʨʳ ʣʝʩʥʦ-
ʛʦ ʤʘʩʩʠʚʘ. 
ʉʨʝʜʠ ʩʫʙʩʪʨʘʪʦʚ ʥʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝʤ ʤʦʭʦʦʙʨʘʟʥʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʯʚʘ ï 32 ʚʠ-
ʜʘ (62,7%). ʅʘ ʢʦʨʝ ʜʝʨʝʚʴʝʚ ʠ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ 
ʧʨʦʠʟʨʘʩʪʘʝʪ 24 (47,1%) ʠ 18 (35,3%) ʚʠʜʦʚ ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ. ʊʘʢʞʝ 3 ʚʠʜʘ (5,9%) ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʘʥ-
ʪʨʦʧʦʛʝʥʥʳʭ ʪʠʧʘʭ ʩʫʙʩʪʨʘʪʘ (ʤʦʥʪʘʞʥʘʷ ʧʝʥʘ, ʙʝ-
ʪʦʥ, ʰʠʬʝʨ, ʨʫʙʝʨʦʠʜ) ï Ceratodon purpureus (Hedw.) 
Brid., Orthotrichum obtusifolium Brid. ʠ O. pumilum Sw. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʦʤʦʨʬʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʦʙʣʘʜʘ-

ʶʪ ʤʝʟʦʬʠʪʳ ʠ ʤʝʟʦʪʨʦʬʳ (37,3% ʠ 35,3% ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ). ʂʩʝʨʦʤʝʟʦʬʠʪʳ ʠ ʤʝʟʦʵʚʪʨʦʬʳ ʩʦʩʪʘʚʠʣʠ 
ʧʦ 25,5% ʦʪ ʙʨʠʦʬʣʦʨʳ ʤʘʩʩʠʚʘ. ɿʘʩʣʫʞʠʚʘʝʪ ʚʥʠ-
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ʤʘʥʠʷ ʪʦ, ʯʪʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘ-
ʣʠʟʘ, ʷʜʨʦ ʙʨʠʦʬʣʦʨʳ ʩʦʩʪʘʚʣʷʶʪ ʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ 
(41,2%), ʘ ʥʝʤʦʨʘʣʴʥʳʭ ʚʠʜʦʚ ʚʩʝʛʦ 25,5%, ʙʦʨʝʘʣʴ-
ʥʦ-ʥʝʤʦʨʘʣʴʥʳʭ ï 17,6% ʠ ʚʠʜʦʚ-ʢʦʩʤʦʧʦʣʠʪʦʚ ï 
13,7%. ʉʦʦʪʥʦʰʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ 
ʵʢʦʤʦʨʬ ʦʪʨʘʞʘʝʪ ʵʢʩʪʨʘʟʦʥʘʣʴʥʦʩʪʴ ʂʨʘʩʥʦʩʘʤʘʨ-
ʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʤʠʢ-
ʨʦʥʠʰ ʩ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦ-
ʚʠʷʤʠ ʜʣʷ ʩʪʝʧʥʦʡ ʟʦʥʳ ʠ ʙʣʠʟʦʩʪʴʶ ʨ. ʉʘʤʘʨʘ. 
ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʥʦʪʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʤʦʭʦ-

ʦʙʨʘʟʥʳʭ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ. ʅʦ-
ʤʝʥʢʣʘʪʫʨʘ ʪʘʢʩʦʥʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʛʣʘʩʥʦ ʩʚʦʜʢʝ 
Check-list of mosses of East Europe and North Asia 
[17], ʘ ʪʘʢʞʝ çʇʝʯʸʥʦʯʥʠʢʠ ʠ ʘʥʪʦʮʝʨʦʪʦʚʳʝ ʈʦʩ-
ʩʠʠè [7]. ʕʢʦʤʦʨʬʳ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʛʝʦʛʨʘʬʠ-
ʯʝʩʢʦʤʫ ʵʣʝʤʝʥʪʳ ʧʨʠʚʦʜʷʪʩʷ ʧʦ çʌʣʦʨʘ ʤʭʦʚ ɹʝʣʘ-
ʨʫʩʠè [18; 19]. ʕʢʦʤʦʨʬʳ: ʆ-ʄʊ ï ʦʣʠʛʦʤʝʟʦʪʨʦʬ, 
ʄʊ ï ʤʝʟʦʪʨʦʬ, ʄ-ʕʊ ï ʤʝʟʦʵʚʪʨʦʬ; ʂ-ʄʌ ï ʢʩʝʨʦ-
ʤʝʟʦʬʠʪ, ʄʌ ï ʤʝʟʦʬʠʪ, ɻ-ʄʌ ï ʛʠʛʨʦʤʝʟʦʬʠʪ. ɻʝʦ-
ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ: ʉɸ-ɹ-ʄ ï ʩʫʙʘʨʢʪʠʯʝʩʢʦ-
ʙʦʨʝʘʣʴʥʦ-ʤʦʥʪʘʥʥʳʡ ʚʠʜ, ɹ ï ʙʦʨʝʘʣʴʥʳʡ ʚʠʜ, ʅ ï 
ʥʝʤʦʨʘʣʴʥʳʡ ʚʠʜ, ʅ-ʄ ï ʥʝʤʦʨʘʣʴʥʦ-ʤʦʥʪʘʥʥʳʡ 
ʚʠʜ, ɸʈ ï ʘʨʠʜʥʳʡ ʚʠʜ, ʂʇ ï ʢʦʩʤʦʧʦʣʠʪ. 

HAPLOMITRIOPSIDA Stotler et Crand.-Stotler 

MARCHANTIIDAE Engl. 

MARCHANTIALES Limpr. 

Marchantiineae Engl. 

Marchantiaceae Lindl. 

Marchantia L. 

1. ʄarchantia polymorpha L. ʕʄ: ʄ-ɻʌ ʠʣʠ ɻ-

ʄʌ, ʠʥʦʛʜʘ ɻɼʌ. ɻʕ: ʂʇ. ʅʘ ʙʝʨʝʛʫ ʦʟ. ʄʦʭʦʚʦʝ, ʥʘ 

ʧʦʯʚʝ ʚ ʦʩʦʢʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ. 

Ricciaceae Rchb. 

Riccia L. 

2. Riccia frostii Austin. ʕʄ: ɻʄ. ɻʕ: ʂʇ. ʇʨʦʠʟ-

ʨʘʩʪʘʝʪ ʥʝʙʦʣʴʰʠʤʠ ʢʦʣʦʥʠʷʤʠ ʧʦ ʧʝʩʯʘʥʦʤʫ ʙʝʨʝʛʫ 

ʨ. ʉʘʤʘʨʘ. 

3. Riccia huebeneriana Lindenb. ʕʄ: ʄ-ʕʊ, ʄ-ɻʌ. 

ɻʕ: ʅ. ʅʘ ʧʦʯʚʝ ʥʘ ʟʘʣʠʚʥʳʭ ʩʦʣʦʥʮʦʚʳʭ ʣʫʛʘʭ ʢʘʢ 

ʵʬʝʤʝʨʦʠʜ. 

4. Riccia sorocarpa Bisch. ʕʄ: ʄ-ʕʊ, ʄʌ. ɻʕ: ɹ-

ʅ. ɸʥʘʣʦʛʠʯʥʦ R. huebeneriana. 

JUNGERMANNIOPSIDA Stotler et Crand.-Stotol. 

JUNGERMANNIDAE Engl. 

PTILIDIALES Shljakov 

Ptilidiaceae Klinggr. 

Ptilidium Nees 

5. Ptilidium pulcherrimum (Web.) Hampe. ʕʄ: ʄʊ, 

ʂ-ʄʌ. ɻʕ: ɹ. ʆʙʥʘʨʫʞʝʥ ʚ ʩʦʩʥʷʢʘʭ, ʙʝʨʝʟʥʷʢʘʭ, 

ʣʠʧʥʷʢʘʭ ʠ ʜʫʙʨʘʚʘʭ. ʅʘ ʢʦʨʝ ʜʝʨʝʚʴʝʚ (ʙʝʨʸʟʘ ʧʦ-

ʚʠʩʣʘʷ ʠ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ) ʠ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ. 

JUNGERMANNIALES H. Klinggr. 

LOPHOCOLIENEAE Schliakov 

Lophocolieneae Vunden Bergen 

Chiloscyphus Corda 

6. Chiloscyphus minor (Nees) J.J. Engel et R.M. 

Schust. ʕʄ: ʄʊ, ʄʌ. ɻʕ: ɹ-ʅ. ʅʘʡʜʝʥ ʚ 2 ʪʦʯʢʘʭ: ʚ 

ʩʦʦʙʱʝʩʪʚʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʢʣʸʥʘ ʦʩʪʨʦʣʠʩʪʥʦʛʦ, ʣʠ-

ʧʳ ʩʝʨʜʮʝʚʠʜʥʦʡ ʠ ʪʦʧʦʣʷ ʜʨʦʞʘʱʝʛʦ ʧʦ ʢʨʘʶ ʦʚʨʘ-

ʛʘ ʚ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ ʣʠʧʳ, ʠ ʚ ʜʫʙʨʘʚʝ ʥʘ ʢʦʨʝ ʜʫʙʘ 

ʯʝʨʝʰʯʘʪʦʛʦ. 

7. Chiloscyphus profundus (Nees) J.J. Engel et R.M. 

Schust. ʕʄ: ʄʊ, ʄʌ. ɻʕ: ɹ-ʅ. ɺ ʝʣʴʥʠʢʝ ʥʘ ʧʦʯʚʝ ʠ 

ʚ ʜʫʙʨʘʚʝ ʚʤʝʩʪʝ ʩ C. minor. 

PORELLALES Shljakov 

RADULINEAE R.M. Schust. 

Radulaceae R.M. Schust. 

Radula Dumort 

8. Radula complanata (L.) Dumort. ʕʄ: ʂ-ʄʌ ʠʣʠ 

ʄ-ʂʌ. ɻʕ: ɹ-ʅ. ɺʤʝʩʪʝ ʩ C. minor ʚ ʦʩʪʨʦʣʠʩʪʥʦʢʣʝ-

ʥʦʚʦ-ʣʠʧʦʚʦ-ʦʩʠʥʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ ʫ ʦʚʨʘʛʘ ʚ ʢʦʤʣʝ-

ʚʦʡ ʯʘʩʪʠ ʣʠʧʳ ʩʝʨʜʮʝʚʠʜʥʦʡ. ɺ ʣʠʧʥʷʢʝ ʥʘ ʢʦʨʝ ʜʫ-

ʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʚ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ. 

BRYOPHYTA  Schimp. 

POLYTRICHOPSIDA  Ochyra, ŧarnowiec & Bedna-

rek-Ochyra 

POLYTRICHALES M. Fleisch. 

Polytrichaceae Schwªgr. 

Polytrichum Hedw. 

9. Polytrichum juniperinum Hedw. ʕʄ: ʆ-ʄʊ, ʂ-

ʄʌ. ɻʕ: ɹ. ɺ ʩʦʩʥʷʢʘʭ ʥʘ ʧʦʯʚʝ. 

BRYOPSIDA Horan 

FUNARIALES M. Fleisch. 

Funariaceae Schwªgr. 

Funaria Hedw. 

10. Funaria hygrometrica Hedw. ʕʄ: ʰʠʨʦʢʘʷ ʵʢʦ-

ʣʦʛʠʯʝʩʢʘʷ ʘʤʧʣʠʪʫʜʘ, ʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʕʊ, 

ʄʌ. ɻʕ: ʂʇ. ʆʧʫʰʢʘ ʜʫʙʨʘʚʳ, ʧʦʯʚʘ. 

DICRANALES H. Philib. ex M. Fleisch 

Dicranaceae Schimp. 

Dicranum Hedw. 

11. Dicranum montanum Hedw. ʕʄ: ʆ-ʄʊ, ʂ-ʄʌ. 

ɻʕ: ɹ. ɺ ʩʦʩʥʷʢʘʭ, ʜʫʙʨʘʚʘʭ ʠ ʙʝʨʝʟʥʷʢʘʭ. ʅʘ ʧʦʯʚʝ, 

ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ ʠ ʢʦʨʝ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ. 

12. Dicranum polysetum Sw. ʕʄ: ʆ-ʄʊ, ʄʌ. ɻʕ: 

ɹ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʚ ʩʦʩʥʦʚʳʭ, ʜʫʙʦʚʳʭ ʠ ʙʝʨʸʟʦʚʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ ʥʘ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ, ʧʦʯʚʝ, ʢʦʨʝ ʙʝ-

ʨʸʟʳ ʧʦʚʠʩʣʦʡ ʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

13. Dicranum scoparium Hedw. ʕʄ: ʄʊ, ʄʌ\ʂ-

ʄʌ. ɻʕ: ɹ. ɸʥʘʣʦʛʠʯʥʦ D. montanum. 

Ditrichaceae Limpr. 

Ceratodon Brid. 

14. Ceratodon purpureus (Hedw.) Brid. ʕʄ: ʆ-ʄʊ, 

ʂ-ʄʌ. ɻʕ: ʂʇ. ʇʦ ʥʘʨʫʰʝʥʥʳʤ ʤʝʩʪʘʤ ʚʜʦʣʴ ʪʨʦ-

ʧʠʥʦʢ ʚ ʣʝʩʫ, ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʫʙʩʪʨʘʪʘʭ (ʤʦʥ-

ʪʘʞʥʘʷ ʧʝʥʘ, ʙʝʪʦʥ), ʥʘ ʢʦʨʝ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ, ʥʘ 

ʦʧʫʰʢʘʭ (ʦʩʠʥʥʠʢ, ʙʝʨʝʟʥʷʢ), ʚ ʣʫʛʦʚʳʭ ʩʪʝʧʷʭ. 

Pottiaceae Schimp. 

Syntrichia Brid. 

15. Syntrichia ruralis (Hedw.) F. Weber et D. Mohr. 

ʕʄ: ʄʊ, ʂ-ʄʌ. ɻʕ: ɸʈ. ʅʘ ʩʦʣʦʥʮʦʚʳʭ ʣʫʛʘʭ, ʥʘ 

ʦʩʪʝʧʥʸʥʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʦʧʫʰʢʘʭ ʩʦʩʥʷʢʦʚ. ʅʘ ʧʦʯʚʝ. 

SPLACHNALES (M. Fleisch.) Ochyra 

Meesiaceae Schimp. 

Leptobryum (Bruch et al.) Wilson 

16. Leptobryum pyriforme (Hedw.) Wils. ʕʄ: ʄʊ, 

ʄʌ. ɻʕ: ʂʇ. ɺ ʦʩʪʨʦʣʠʩʪʥʦʢʣʝʥʦʚʦ-ʣʠʧʦʚʦʤ ʩʦʦʙ-

ʱʝʩʪʚʝ ʥʘ ʧʦʯʚʝ. 
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ORTHOTRICHALES Dixon 

Orthotrichaceae Arn. 

Orthotrichum Hedw. 
17. Orthotrichum obtusifolium Brid. ʕʄ: ʄ-ʕʊ, 

ʄʌ. ɻʕ: ʅ. ɺ ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʨʘʟ-
ʣʠʯʥʦʛʦ ʪʠʧʘ (ʜʫʙʨʘʚʳ, ʣʠʧʥʷʢʠ, ʦʩʦʢʦʨʥʠʢʠ, ʙʝʨʝʟ-
ʥʷʢʠ, ʚʷʟʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ). ʂʦʨʘ ʜʝʨʝʚʴʝʚ (ʪʦʧʦʣʴ 
ʯʸʨʥʳʡ, ʪʦʧʦʣʴ ʜʨʦʞʘʱʠʡ, ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ, ʚʷʟ 
ʰʝʨʰʘʚʳʡ) ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʩʫʙʩʪʨʘʪ ï ʰʠʬʝʨ ʠ 
ʨʫʙʝʨʦʠʜ. 

18. Orthotrichum pumilum Sw. ʕʄ: ʄ-ʕʊ, ʂ-ʄʌ. 
ɻʕ: ʅ. ʆʙʥʘʨʫʞʝʥ ʚ ʜʫʙʨʘʚʘʭ, ʙʝʨʝʟʥʷʢʘʭ ʠ ʣʠʧʥʷ-
ʢʘʭ. ʅʘ ʢʦʨʝ ʜʝʨʝʚʴʝʚ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʩʫʙʩʪʨʘʪʝ 
ʘʥʘʣʦʛʠʯʥʦ O. obtusifolium. 

19. Orthotrichum speciosum Nees. ʕʄ: ʄ-ʕʊ, ʂ-
ʄʌ. ɻʕ: ɹ-ʅ. ɺ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʥʘ ʢʦʨʝ ʜʝʨʝ-
ʚʴʝʚ (ʣʠʧʘ ʩʝʨʜʮʝʚʠʜʥʘʷ, ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ, ʚʷʟ ʰʝʨ-
ʰʘʚʳʡ). 

BRYALES Limpr. 

Bryaceae Schwªgr. 

Bryum Hedw. 
20. Bryum caespiticium Hedw. ʄʕ: ʄʊ, ʂ-ʄʌ. ɻʕ: 

ʂʇ. ɺ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʯʘʩʪʦ ʚʜʦʣʴ ʪʨʦʧʠʥʦʢ. 
ʅʘ ʧʦʯʚʝ ʠ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ. 

21. Bryum intermedium (Brid.) Blandow (?) ʕʄ: 
ʄʊ, ʄʌ. ɻʕ: ɹ. ʅʘʡʜʝʥ ʚ ʣʠʧʥʷʢʘʭ ʠ ʩʦʩʥʷʢʘʭ ʥʘ 
ʧʦʯʚʝ ʠ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ. 

22. Bryum turbinatum (Hedw.) Turner. ʕʄ: ʄ-ʕʊ, 
ɻ-ʄʌ. ɻʕ: ɹ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʥʘʭʦʜʢʘ ʥʘ ʦʧʫʰʢʝ ʜʫʙ-
ʨʘʚʳ, ʟʘʧʘʜʥʘʷ ʵʢʩʧʦʟʠʮʠʷ ʢʦʯʢʠ, ʧʦʯʚʘ. 

Mielichhoferiaceae Schimp. 

Pohlia Hedw. 
23. Pohlia nutans (Hedw.) Lindb. ʄʕ: ʆ-ʄʊ, ʄʌ. 

ɻʕ: ʂʇ. ɺ ʩʦʩʥʦʚʦʤ, ʦʣʴʭʦʚʦʤ ʠ ʜʫʙʦʚʦʤ ʩʦʦʙʱʝ-
ʩʪʚʘʭ. ʅʘ ʧʦʯʚʝ. 

Mniaceae Schwªgr. 

Mnium Hedw. 
24. Mnium stellare Hedw. ʕʄ: ʄ-ʕʊ, ʄʌ. ɻʕ: ɹ. 

ʈʝʜʢʠʡ ʜʣʷ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʚʠʜ [4]. ɽʜʠʥʩʪʚʝʥʥʘʷ 
ʥʘʭʦʜʢʘ ʚ ʦʩʪʨʦʣʠʩʪʥʦʢʣʝʥʦʚʦ-ʣʠʧʦʚʦ-ʦʩʠʥʦʚʦʤ ʩʦ-
ʦʙʱʝʩʪʚʝ ʫ ʢʦʨʥʝʡ ʦʩʠʥʳ ʥʘ ʧʦʯʚʝ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ 
ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ ʦʚʨʘʛʘ. 

Plagiomnium T.J.Kop. 
25. Plagiomnium cuspidatum (Hedw.) T.J.Kop. ʕʄ: 

ʄ-ʕʊ, ʄʌ. ɻʕ: ɹ-ʅ. ʉʦʩʥʷʢʠ, ʣʠʧʥʷʢʠ, ʝʣʴʥʠʢ ʠ 
ʦʩʪʨʦʣʠʩʪʥʦʢʣʝʥʦʚʦ-ʣʠʧʦʚʦ-ʦʩʠʥʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ. 
ʅʘ ʧʦʯʚʝ, ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ ʠ ʢʦʨʝ ʜʝʨʝʚʴʝʚ (ʙʝʨʸ-
ʟʘ ʧʦʚʠʩʣʘʷ). 

26. Plagiomnium medium (B.S.G.) T.J.Kop. ʕʄ: ʕʊ, 
ɻ-ʄʌ. ɻʕ: ʅ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʥʘʭʦʜʢʘ ʚ ʝʣʴʥʠʢʝ ʥʘ 
ʧʦʯʚʝ. 

Aulacomniaceae Schimp. 

Aulacomnium Schwªgr. 
27. Aulacomnium palustre (Hedw.) Schwaegr. ʕʄ: 

ʰʠʨʦʢʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʘʤʧʣʠʪʫʜʘ, ʥʦ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʄʊ, ɻʌ. ɻʕ: ɹ. ɺ ʩʦʩʥʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ ʚ 
ʧʦʥʠʞʝʥʠʠ ʨʝʣʴʝʬʘ ʥʘ ʧʦʯʚʝ. 

HYPNALES Dumort. 

Plagiotheciaceae (Broth.) M. Fleisch. 

Plagiothecium Bruch et al. 
28. Plagiothecium laetum B.S.G. ʄʕ: ʄʊ, ʂ-ʄʌ. 

ɻʕ: ʅ. ʉʦʩʥʷʢ, ʦʩʪʨʦʣʠʩʪʥʦʢʣʝʥʦʚʦ-ʦʩʠʥʦʚʦ-ʣʠʧʦ-
ʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʫ ʦʚʨʘʛʘ. ʅʘ ʧʦʯʚʝ ʠ ʢʦʨʝ ʩʦʩʥʳ 
ʦʙʳʢʥʦʚʝʥʥʦʡ. 

Leucodontaceae Schimp. 

29. Leucodon sciuroides (Hedw.) Schwaegr. ʄʕ: ʕ-
ʄʊ, ʄ-ʂʌ. ɻʕ: ʅ. ɽʜʠʥʠʯʥʘʷ ʥʘʭʦʜʢʘ. ʆʙʥʘʨʫʞʝʥ ʚ 
ʜʫʙʨʘʚʝ ʥʘ ʢʦʨʝ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ. 

Pylaisiadelphaceae Goffinet & W.R.Buck 

Platygyrium Bruch et al. 
30. Platygyrium repens (Brid.) B.S.G. ʕʄ: ʄʊ, ʄʌ. 

ɻʕ: ʅ. ʃʠʩʪʚʝʥʥʳʝ ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʧʦʯʚʘ, ʛʥʠ-
ʶʱʘʷ ʜʨʝʚʝʩʠʥʘ ʠ ʢʦʨʘ ʜʝʨʝʚʴʝʚ. 

Anomodontaceae Kindb. 

Anomodon Hook. & Taylor 
31. Anomodon viticulosus (Hedw.) Hook. et Tayl. 

ʕʄ: ʄ-ʕʊ, ʄʌ. ɻʕ: ʅ. ɺ ʩʦʩʥʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʥʘ 
ʧʦʯʚʝ. 

Climaciaceae Kindb. 

Climacium F. Weber & D. Mohr 
32. Climacium dendroides (Hedw.) F. Weber et 

D. Mohr. ʕʄ: ʕʊ, ɻ-ʄʌ. ɻʕ: ɹ. ʈʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʡ-
ʩʷ ʚʠʜ. ɺ ʭʚʦʡʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʥʘ ʧʦʯʚʝ. 

Hylocomiaceae (Broth.) M. Fleisch. 

Pleurozium Mitt . 
33. Pleurozium schreberi (Brid.) Mitt. ʕʄ: ʰʠʨʦʢʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʘʤʧʣʠʪʫʜʘ, ʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʆ-
ʄʊ, ʄʌ. ɻʕ: ɹ. ɺ ʣʠʧʥʷʢʘʭ, ʜʫʙʨʘʚʘʭ ʠ ʦʙʳʯʥʦ ʚ 
ʩʦʩʥʷʢʘʭ ʥʘ ʧʦʯʚʝ ʠ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ, ʝʜʠʥʠʯʥʳʝ 
ʚʝʪʦʯʢʠ ʥʘ ʢʦʨʝ ʜʝʨʝʚʴʝʚ ʚ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ. 

Rhytidiadelphus (Limpr.) Warnst. 
34. Rhytidiadelphus triquetrus (Hedw.) Warnst. ʕʄ: 

ʄ-ʕʊ, ʄʌ. ɻʕ: ɹ. ʈʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚʠʜ. ɺ 
ʭʚʦʡʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ (ʩʦʩʥʷʢ ʠ ʝʣʴʥʠʢ) ʥʘ ʧʦʯʚʝ. 

Brachytheciaceae Schimp. 

Brachytheciastrum Ignatov & Huttunen 
35. Brachytheciastrum velutinum (Hedw.) Ignatov et 

Huttunen. ʕʄ: ʄʊ, ʄʌ. ɻʕ: ɹ. ʉʦʩʥʷʢʠ, ʙʝʨʝʟʥʷʢʠ ʠ 
ʦʩʪʨʦʣʠʩʪʥʦʢʣʝʥʦʚʦ-ʦʩʠʥʦʚʦ-ʣʠʧʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ. 
ʅʘ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ. 

Brachythecium Bruch et al. 
36. Brachythecium mildeanum (Schimp.) Schimp. 

ʕʄ: ʄ-ʕʊ, ɻʌ ʠʣʠ ʄ-ɻʌ. ɻʕ: ɹ. ʆʩʪʨʦʣʠʩʪʥʦʢʣʝʥʦ-
ʚʦ-ʣʠʧʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʢʦʤʣʝʚʘʷ ʯʘʩʪʴ ʣʠʧʳ. 

37. Brachythecium salebrosum (F. Weber et 
D. Mohr) B.S.G. ʕʄ: ʄʊ, ʄʌ. ɻʕ: ɹ. ɺ ʣʝʩʥʳʭ ʩʦ-
ʦʙʱʝʩʪʚʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ, ʥʘ ʦʧʫʰʢʘʭ, ʚʜʦʣʴ ʪʨʦ-
ʧʠʥʦʢ. ʅʘ ʧʦʯʚʝ, ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ ʠ ʢʦʨʝ ʜʝʨʝʚʴ-
ʝʚ ʚ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ ʩʪʚʦʣʦʚ. 

Sciuro-hypnum (Hampe) Hampe 
38. Sciuro-hypnum oedipodium (Mitt.) Ignatov et 

Huttunen. ʕʄ: ʄʊ, ʄʌ. ɻʕ: ɹ. ɺ ʩʦʩʥʷʢʝ ʥʘ ʢʦʨʝ 
ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ. 

Scorpidiaceae Ignatov & Ignatova 

Hamatocaulis Hedenªs 
39. Hamatocaulis vernicosus (Mitt.) Hedenaes. ʕʄ: 

ʕ-ʄʊ, ɻ-ɻɼʌ ʠʣʠ ɻɼʌ. ɻʕ: ɹ. ɽʜʠʥʠʯʥʘʷ ʥʘʭʦʜʢʘ ʚ 
ʙʝʨʸʟʦʤ ʩʦʦʙʱʝʩʪʚʝ ʚ ʧʦʡʤʝ ʨ. ʉʘʤʘʨʘ. 

Sanionia Loeske 
40. Sanionia uncinata (Hedw.) Loeske. ʕʄ: ʄ-ʕʊ, 

ɻ-ʄʌ. ɻʕ: ʉɸ-ɹ-ʄ. ɺ ʙʝʨʝʟʥʷʢʝ ʥʘ ʢʦʨʝ ʙʝʨʸʟʳ ʧʦ-
ʚʠʩʣʦʡ. 

Pylaisiaceae Schimp. 

Callicladium H.A.Crum 
41. Callicladium haldanianum (Grev.) H.A.Crum. 

ʕʄ: ʄʊ, ʄʌ ʠ ʂ-ʄʌ. ɻʕ: ɹ. ʅʘʡʜʝʥ ʚ ʩʦʩʥʦʚʳʭ, 
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ʙʝʨʸʟʦʚʳʭ ʠ ʜʫʙʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʥʘ ʢʦʨʝ ʜʫʙʘ ʯʝ-
ʨʝʰʯʘʪʦʛʦ ʠ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ. 

Leptodictyum (Schimp.) Warnst. 

42. Leptodictyum humile (P. Beauv.) Ochyra. ʕʄ: 

ʄ-ʕʊ, ʄ-ɻʌ. ɻʕ: ʅ.ɺ ʦʩʪʨʦʣʠʩʪʥʦʢʣʝʥʦʚʦ-ʦʩʥʦʚʦ-

ʣʠʧʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ ʥʘ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ. 

43. Leptodictyum riparium (Hedw.) Warnst. ʕʄ: ʕʊ, 

ɻ-ɻɼʌ. ɻʕ: ɹ. ʉʦʩʥʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ. ɻʥʠʶʱʘʷ ʜʨʝ-

ʚʝʩʠʥʘ. 

Ptilium De Not. 

44. Ptilium crista-castrensis (Hedw.) De Not. ʕʄ: 

ʄʊ, ʄʌ. ɻʕ: ɹ. ʈʝʜʢʠʡ ʚʠʜ. ɺ ʩʦʩʥʷʢʘʭ ʥʘ ʧʦʯʚʝ. 

Pylaisia Bruch et al. 

45. Pylaisia polyantha (Hedw.) B.S.G. ʕʄ: ʄʊ, ʂ-

ʄʌ. ɻʕ: ʅ. ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚʠʜ. ɺ ʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʥʘ ʢʦʨʝ ʜʝʨʝʚʴʝʚ (ʜʫʙ ʯʝʨʝʰʯʘ-

ʪʳʡ, ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ, ʣʠʧʘ ʩʝʨʜʮʝʚʠʜʥʘʷ, ʪʦʧʦʣʴ 

ʜʨʦʞʘʱʠʡ), ʥʘ ʧʦʯʚʝ ʠ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ. 

Stereodon (Brid.) Mitt. 

46. Stereodon pallescens (Hedw.) Mitt. ʕʄ: ʄʊ, 

ʄʌ. ɻʕ: ɹ. ʆʙʥʘʨʫʞʝʥ ʚ ʩʦʩʥʷʢʘʭ, ʜʫʙʨʘʚʘʭ, ʙʝʨʝʟ-

ʥʷʢʘʭ. ʅʘ ʢʦʨʝ ʜʝʨʝʚʴʝʚ (ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ ʠ ʩʦʩʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ) ʠ ʥʘ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ. 

Pseudoleskeellaceae Ignatov & Ignatova 

Pseudoleskeella Kindb. 

47. Pseudoleskeella nervosa (Brid.) Nyh. ʕʄ: ʄ-

ʕʊ, ʄʌ. ɻʕ: ɹ-ʅ. ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚʠʜ ʚ ʣʠʩʪʚʝʥ-

ʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʅʘ ʚʩʝʡ ʧʨʠʨʦʜʥʳʭ ʪʠʧʘʭ ʩʫʙʩʪʨʘ-

ʪʦʚ. 

Amblystegiaceae G. Roth 

Amblystegium Bruch et al. 

48. Amblystegium serpens (Hedw.) B.S.G. ʕʄ: ʕʊ, 

ʄʌ. ɻʕ: ʅ. ɺ ʣʠʧʥʷʢʘʭ, ʙʝʨʝʟʥʷʢʘʭ ʠ ʩʦʩʥʷʢʘʭ ʥʘ 

ʧʦʯʚʝ ʠ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ. 

Drepanocladus (M¿ll.Hal.) G. Roth 

49. Drepanocladus aduncus (Hedw.) Warnst. ʕʄ: 

ʕʊ, ɻ-ɻɼʌ, ʨʝʞʝ ɻʌ. ɺʠʜ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʤ ʜʠʘʧʘʟʦʥʦʤ. ʆʣʴʰʘʥʥʠʢ, ʦʩʦʢʦʚʦʝ ʩʦʦʙʱʝ-

ʩʪʚʦ (ʦʟ. ʄʦʭʦʚʦʝ). ʅʘ ʧʦʯʚʝ. 

50. Drepanocladus polygamus (B.S.G.) Hedenaes. 

ʕʄ: ʕʊ, ɻʌ. ɻʕ: ɹ. ʆʩʦʢʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ (ʦʟ. ʄʦʭʦ-

ʚʦʝ), ʧʦʯʚʘ. 

Serpoleskea (Limpr.) Loeske 

51. Serpoleskea subtilis (Hedw.) Loeske. ʕʄ: ʄʊ, 

ʂ-ʄʌ. ɻʕ: ʅ-ʄ. ʅʘʡʜʝʥ ʚ ʜʫʙʨʘʚʘʭ, ʩʦʩʥʷʢʘʭ ʠ ʦʩʪ-

ʨʦʣʠʩʪʥʦʢʣʝʥʦʚʦ-ʣʠʧʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ. ʅʘ ʢʦʨʝ ʜʫʙʘ 

ʯʝʨʝʰʯʘʪʦʛʦ, ʧʦʯʚʝ ʠ ʛʥʠʶʱʝʡ ʜʨʝʚʝʩʠʥʝ. 

ˤ·͍ͦ͒ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʛʦ 

ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʝ ʤʝʥʝʝ 51 ʚʠʜʘ ʤʦ-

ʭʦʦʙʨʘʟʥʳʭ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʦʦʪʥʦʰʝʥʠʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʙʨʠʦʬʣʦʨʳ ʦʪʨʘʞʘʶʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʛʦ ʣʝʩʥʦ-

ʛʦ ʤʘʩʩʠʚʘ (ʢʦʪʦʨʳʡ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ, ʩ 

ʪʨʸʭ ʩʪʦʨʦʥ ʦʢʨʫʞʸʥ ʨʫʩʣʦʤ ʨ. ʉʘʤʘʨʘ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʚʦʜʥʳʡ ʨʝʞʠʤ ʪʝʨʨʠʪʦʨʠʠ ʠ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ), ʘ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʬʦʨʤ ʨʝʣʴʝʬʘ. 

ʃʝʩʥʳʝ ʚʠʜʳ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠʟʫʯʝʥʥʦʡ 

ʙʨʠʦʬʣʦʨʳ ï 90,2%, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʝʜʫʱʠʤʠ 

ʩʝʤʝʡʩʪʚʘʤʠ (Pylaisiaceae, Brachytheciaceae, Amblys-

tegiaceae, Dicranaceae, Orthotrichaceae, Bryaceae, Mni-

aceae), ʘ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʢʘʟʳ-

ʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʙʨʠʦʬʣʦʨʫ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦ-

ʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʙʦ-

ʨʝʘʣʴʥʦ-ʥʝʤʦʨʘʣʴʥʫʶ. ɺ ʙʫʜʫʱʝʤ ʥʘʤʠ ʟʘʧʣʘʥʠʨʦ-

ʚʘʥ ʨʷʜ ʘʥʘʣʠʟʦʚ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʨʠʦ-

ʬʣʦʨʳ ʂʨʘʩʥʦʩʘʤʘʨʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ. 
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BRYOPHYTES OF THE KRASNOSAMARSKY FOREST 

É 2017 
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Abstract. 51 species were identified from 2 departments (Marchantiophyta and Bryophyta), 4 classes (Haplomit-

riopsida, Jungermannopsida, Polytrichopsida, Bryopsida), 11 orders, 28 families and 39 genera during the long-term 

(from 2010 to 2012 and from 2015 to 2017) studies of bryophytes from the main types of plant communities in the 

Krasnosamarsky forest (Samara Region). Leading families (Pylaisiaceae, Brachytheciaceae, Amblystegiaceae, Di-

cranaceae, Orthotrichaceae, Bryaceae, Mniaceae) account for 56,9% of the total studied bryoflora in the forest. 46 

species (90,2%) were found in forest communities, 36 species (70,6%) in deciduous forests and 25 (49%) ï in conif-

erous (pine and spruce), 9,8% bryoflora noted at the meadow and steppe sites. 32 species (62,7%) of bryophytes 

grow on the soil, 24 species (47,1%) ï on the bark of trees, 18 species (35,3%) ï on decaying wood and 3 species 

(5,9%) ï on anthropogenic substrate. Ecomorphic analysis showed that mesophytes (37,3%) and mesotrophs (35,3%) 

prevail in the Krasnosamarsky forest. Geographic analysis showed that 41,4% of bryophytes refer to boreal flora. 

Keywords: bryophytes; liverworts; Marchantiophyta; leafy mosses; Bryophyta; Pylaisiaceae; Brachytheciaceae; 

Amblystegiaceae; Dicranaceae; Orthotrichaceae; Bryaceae; Mniaceae; bryoflora; steppe zone; eco-morphs; geo-

graphical element; forest communities; Samara Region; Krasnoarmeysky pinewood; Krasnosamarsky forest. 
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ˏ˘˕ˬ˚˕˒ ˝˨˓˕ˢ ˘˒˞˚˨ˢ ̇ ˠ˝ˍˏ˩˒ˏ ɉ(9-%./04%2A, FORMICIDAE) 
˚ˍ ˜˝˛˞˟˝ˍ˚˞˟ˏ˒˚˚˛˒ ˝ˍ˞˜˝˒ˑ˒˘˒˚˕˒ ˙˒˘˗˕ˢ ̇ ˘˒˗˛˜˕˟ˍ˫˦˕ˢ 

ˏ ˠ˞˘˛ˏ˕ˬˢ ˚˕˓˒ː˛˝˛ˑ˞˗˛ː˛ ˜˝˒ˑˏ˛˘˓˩ˬ 

É 2017 

ɹʦʨʷʢʦʚʘ ɽʣʝʥʘ ɽʚʛʝʥʴʝʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʠ ʟʦʦʣʦʛʠʠ 

ʄʝʣʴʥʠʢ ʉʚʝʪʣʘʥʘ ɸʥʘʪʦʣʴʝʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʠ ʟʦʦʣʦʛʠʠ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

(ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʦʛʦ ʠʟʫʯʝʥʠʶ ʭʦʨʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʨʳʞʠʭ ʣʝʩʥʳʭ ʤʫʨʘʚʴʝʚ. ʎʝʣʴ: ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʫʨʘʚʴ-

ʝʚ Formica aquilonia Yarr. (Hymenoptera, Formicidae) ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʤʠʢʨʦʤʘʤʤʘʣʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʩʤʝʰʘʥʥʦʛʦ ʣʝʩʘ. ʆʪʣʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʣʦʚʫʰʝʢ ɻʝʨʦ, ʛʝʦʙʦʪʘʥʠʯʝ-

ʩʢʠʝ ʦʧʠʩʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ, ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥ ʧʘʢʝʪ Statistica 

6.0. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʤʳʰʝʚʠʜʥʳʝ ʛʨʳʟʫʥʳ ʥʝ ʠʟʙʝʛʘʶʪ ʤʫʨʘʚʴʠʥʳʭ ʜʦʨʦʛ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʫʨʘʚʴʠ ï ʬʘʢ-

ʪʦʨ ʙʝʩʧʦʢʦʡʩʪʚʘ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʫʨʘ-

ʚʝʡʥʠʢʦʚ ʠ ʤʠʢʨʦʢʣʠʤʘʪʦʤ, ʩʦʟʜʘʚʘʝʤʳʤ ʨʘʩʪʝʥʠʷʤʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʥʦʨʦʢ 

ʤʠʢʨʦʤʘʤʤʘʣʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ ʜʚʫʭ ʛʨʫʧʧ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʭʩʷ ʨʘʟʣʠʯʥʦʡ ʵʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʝʡ: çʪʷʛʦʪʝʶʱʠʝè ï ʚʙʣʠʟʠ ʤʫʨʘʚʴʠʥʳʭ ʜʦʨʦʛ ʠ ʤʫʨʘʚʝʡʥʠ-

ʢʦʚ, ʥʦ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʠ çʦʩʪʦʨʦʞʥʳʝè ï ʩʝʣʷʪʩʷ ʥʘ ʫʜʘʣʝʥʠʠ. çʗʜʨʦè 

ʛʨʫʧʧʠʨʦʚʦʢ ʩʦʩʪʘʚʣʷʶʪ, ʚʝʨʦʷʪʥʦ, ʦʩʦʙʠ ʚʠʜʦʚ-ʜʦʤʠʥʘʥʪʦʚ: ʝʚʨʦʧʝʡʩʢʦʡ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʠ ʤʘʣʦʡ ʣʝʩʥʦʡ 

ʤʳʰʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ çʪʷʛʦʪʝʥʠʝè ʛʨʳʟʫʥʦʚ ʢ ʤʫʨʘʚʝʡʥʠʢʘʤ ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ ʪʨʦʬʠʯʝʩʢʦʡ ʧʨʠʚʣʝ-

ʢʘʪʝʣʴʥʦʩʪʴʶ ʜʣʷ ʥʠʭ ʦʩʦʙʝʡ Formica aquilonia, ʧʦʩʢʦʣʴʢʫ ʥʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʚʝʨʴʢʘʤʠ ʤʫʨʘʚʴʝʚ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʛʦ ʨʝʩʫʨʩʘ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʤʫʨʘʚʴʝʚ ʚ ʫʩʣʦʚʠʷʭ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʇʨʝʜʚʦʣʞʴʷ ʦʧʦʩʨʝʜʦʚʘ-

ʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʣʠʷʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʨʳ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ; ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ; ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʤʫʨʘʚʝʡʥʠʢʘ; ʨʘʩ-

ʩʪʦʷʥʠʝ ʜʦ ʤʫʨʘʚʴʠʥʳʭ ʜʦʨʦʛ; ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ; ʅʠʞʝʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ; ʅʠʞʝ-

ʛʦʨʦʜʩʢʦʝ ʇʨʝʜʚʦʣʞʴʝ; ʤʘʣʘʷ ʣʝʩʥʘʷ ʤʳʰʴ; ʨʳʞʘʷ ʧʦʣʝʚʢʘ; ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚ ʤʠʢʨʦ-

ʤʘʤʤʘʣʠʡ. 
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ʄʝʣʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ, ʷʚʣʷʷʩʴ ʚʘʞʥʳʤ ʟʚʝʥʦʤ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʘʛʨʦʮʝʥʦʟʦʚ, ʰʠʨʦʢʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʝʭ, ʢʦʪʦʨʳʝ 

ʟʘʪʨʘʛʠʚʘʶʪ ʧʨʦʙʣʝʤʳ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʡ ʩʨʝʜʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʦʡ ʛʨʫʧʧʝ ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ. ʇʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʭ ʧʦʧʫʣʷʮʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʨʷʜʦʤ 

ʬʘʢʪʦʨʦʚ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʣʘʥʜ-

ʰʘʬʪʘ ʠ ʤʝʞʚʠʜʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʠʢʨʦʤʘʤʤʘʣʠʡ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʜʨʫʛʠʭ ʚʠʜʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ ʧʝʨʝʢʨʳʚʘʥʠʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʷʚʣʷʶʪ-

ʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ. ʊʦʛʜʘ ʢʘʢ ʚʠ-

ʜʳ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, çʠʥʞʝʥʝʨʥʳʝè), ʧʨʝʦʙʨʘʟʫʶ-

ʱʠʝ ʩʦʙʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʭʦʨʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩʦ-

ʦʙʱʝʩʪʚ, ʷʚʣʷʶʪʩʷ ʚ ʵʪʦʤ ʧʣʘʥʝ ʢʣʶʯʝʚʳʤʠ. 

ʕʢʦʩʠʩʪʝʤʥʳʝ çʠʥʞʝʥʝʨʳè ʤʦʜʠʬʠʮʠʨʫʶʪ, ʧʦʜ-

ʜʝʨʞʠʚʘʶʪ ʠ ʩʦʟʜʘʶʪ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʤʥʦʛʠʝ (ʚʦʟʤʦʞʥʦ, ʙʦʣʴʰʠʥʩʪʚʦ) ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʶ-

ʯʝʚʳʭ ʚʠʜʦʚ ʚʢʣʶʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʪʨʦʬʠʯʝʩʢʠʝ ʵʬ-

ʬʝʢʪʳ, ʥʦ ʪʘʢʞʝ ʠʥʞʝʥʝʨʥʳʝ [1]. ɺ ʮʝʣʦʤ ʵʬʬʝʢʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠʥʞʝʥʝʨʥʳʭ ʚʠʜʦʚ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʢʦ-

ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

25%-ʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ. ʀʥʞʝ-

ʥʝʨʥʳʝ ʵʬʬʝʢʪʳ ʟʥʘʯʠʤʝʝ ʚ ʪʨʦʧʠʢʘʭ, ʯʝʤ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ, ʚ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ çʠʥʞʝʥʝ-

ʨʳè ʧʨʦʷʚʣʷʣʠ ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷ-

ʥʠʝ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ (ʥʘʧʨʠʤʝʨ, ʚ ʧʫʩʪʳʥʷʭ). 

ʆʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢ ʠʥʞʝʥʝʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠ-

ʷʤ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ [2, ʩ. 867]. 

ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʦʣʴʰʠʥʩʪʚʘ 

ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ ï ʤʫʨʘʚʴʠ. ɺ ʣʝʩʥʳʭ ʙʠʦʮʝʥʦʟʘʭ 

ɻʦʣʘʨʢʪʠʢʠ ʩʘʤʳʤʠ ʟʥʘʯʠʤʳʤʠ ʠʟ ʤʫʨʘʚʴʝʚ ʷʚʣʷʶʪ-

ʩʷ ʚʠʜʳ ʨʦʜʘ Formica. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴʶ 

ʩʝʤʝʡ ʠ ʪʝʤ, ʯʪʦ ʤʥʦʛʠʝ ʚʠʜʳ ʩʪʨʦʷʪ ʭʦʨʦʰʦ ʟʘʤʝʪ-

ʥʳʝ ʢʫʧʦʣʘ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ɺ ʣʝʩʥʳʭ ʩʦ-

ʦʙʱʝʩʪʚʘʭ ʤʫʨʘʚʴʠ ʵʪʦʛʦ ʨʦʜʘ ʠʛʨʘʶʪ ʨʦʣʴ ʚʘʞʥʦʛʦ 

ʬʘʢʪʦʨʘ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʠʩʣʝʥʥʦʩʪʴ 

ʚʨʝʜʠʪʝʣʝʡ [3, ʩ. 45]. 
ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʮʝʥʦʟʘ 

(çʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦè ʠ çʤʠʨʤʝʢʦʣʦʛʠʯʝʩʢʦʛʦè) ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚ ʨʘʤʢʘʭ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʥʦʩʠʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʦʩʪʘʪʦʯ-
ʥʦ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ. 
ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʫʨʘʚʴʝʚ Formica aquilonia Yarr. 
(Hymenoptera, Formicidae) ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟ-
ʤʝʱʝʥʠʝ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʩʤʝ-
ʰʘʥʥʦʛʦ ʣʝʩʘ. ʈʳʞʠʝ ʣʝʩʥʳʝ ʤʫʨʘʚʴʠ ʚʳʩʪʫʧʘʶʪ ʚ 
ʨʦʣʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʙʝʩʧʦʢʦʡʩʪʚʘ ʜʣʷ ʤʳ-
ʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ ʠ ʜʦʣʞʥʳ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 
ʨʘʩʩʝʣʝʥʠʝ, ʨʦʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-
ʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʠʡ ʧʦʩʣʝʜʥʠʭ. 

˸͔͙͊ͭͪ͊͡· ͙ ͔ͣͭͦ͒· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 2013ï

2014 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʫʩʪʳʥʩʢʦʛʦ ʟʘʢʘʟʥʠʢʘ ɸʨʟʘ-

ʤʘʩʩʢʦʛʦ ʨʘʡʦʥʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʦʮʝʥ-

ʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʩ ʤʫʨʘ-

ʚʴʷʤʠ ʙʳʣʦ ʟʘʣʦʞʝʥʦ 2 ʫʯʘʩʪʢʘ: ʢʦʥʪʨʦʣʴʥʳʡ (ʙʝʟ 

ʤʫʨʘʚʝʡʥʠʢʦʚ) ʠ ʫʯʝʪʥʳʡ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʠʩʴ 

ʤʦʜʝʣʴʥʳʝ ʤʫʨʘʚʝʡʥʠʢʠ ʚ ʯʠʩʣʝ ʜʚʫʭ, ʟʘʩʝʣʝʥʥʳʝ 

ʚʠʜʦʤ Formica aquilonia (Hymenoptera, Formicidae). 

ʄʫʨʘʚʝʡʥʠʢʠ ʚʳʙʠʨʘʣʠ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʯʠʩʣʫ 

ʜʦʨʦʛ (ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʤʴʠ) ʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʦʩʪʦʷ-

ʥʠʶ (ʢʦʥʠʯʝʩʢʠʡ ʢʫʧʦʣ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ 

ʛʥʝʟʜʘ). ʉ ʤʫʨʘʚʝʡʥʠʢʦʚ ʩʥʠʤʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʘ-

ʨʘʤʝʪʨʳ: ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ (ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʨʘʤʦʢ ʚ ʚʠʜʝ ʧʨʦʚʦʣʦʯʥʳʭ 

ʢʚʘʜʨʘʪʦʚ), ʚʳʩʦʪʘ ʢʫʧʦʣʘ (h, ʩʤ), ʦʙʱʘʷ ʚʳʩʦʪʘ ʩ 

ʚʘʣʦʤ (ʅ, ʩʤ), ʜʠʘʤʝʪʨ ʢʫʧʦʣʘ (d, ʩʤ), ʜʠʘʤʝʪʨ ʚʘʣʘ 

(D, ʩʤ). ʅʘ ʤʦʜʝʣʴʥʳʭ ʤʫʨʘʚʝʡʥʠʢʘʭ ʠʟʤʝʨʷʣʘʩʴ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʥʘ ʜʦʨʦʛʘʭ (ʢʦʣʠʯʝʩʪʚʦ ʦʩʦ-

ʙʝʡ/ʤʠʥ), ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʠʩʴ ʦʩʦʙʠ, ʠʜʫʱʠʝ ʚ ʦʜ-

ʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ. ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʦʝ 

ʩʝʯʝʥʠʝ ʜʦʨʦʛʠ. 

ʅʘ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ ʠ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ 

ʧʨʦʚʝʜʝʥʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʝʪʦʜʠʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʢʘʣʳ ʦʙʠʣʠʷ ɹʨʘʫʥ-

ɹʣʘʥʢʝ [4, ʩ. 115]. ʅʘ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ ʟʘʣʦʞʝʥʳ 

2 ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ 20Ĭ20 ʤ ʚʦʢʨʫʛ ʤʦ-

ʜʝʣʴʥʳʭ ʤʫʨʘʚʝʡʥʠʢʦʚ. ɼʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʛʝʦʙʦʪʘʥʠ-

ʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʟʘʢʣʘʜʳʚʘʣʠ ʩʝʨʠʠ ʤʝʪʨʦʚʳʭ ʨʘʫʥ-

ʢʠʝʨʦʚʩʢʠʭ ʧʣʦʱʘʜʦʢ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʠ. ʆʙʘ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ: Tilietum asaroso-lamiosum (ʃʠ-

ʧʥʷʢ ʢʦʧʳʪʥʝʚʦ-ʷʩʥʦʪʢʦʚʳʡ) ʠ ʩʭʦʜʥʳ ʧʦ ʩʪʝʧʝʥʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʆʪʣʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʜʘʚʠʣʦʢ ʢʦʥʩʪʨʫʢʮʠʠ ɻʝʨʦ. 

ʆʪʨʘʙʦʪʘʥʦ 1050 ʣʦʚ./ʩʫʪ., ʦʪʣʦʚʣʝʥʦ 162 ʟʚʝʨʴʢʘ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 3 ʚʠʜʘʤ: ʝʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ 

Cletrionomys glareolus Scheber., ʞʝʣʪʦʛʦʨʣʘʷ ʤʳʰʴ 

Apodemus flavicollis Melchior., ʤʘʣʘʷ ʣʝʩʥʘʷ ʤʳʰʴ 

Apodemus uralensis L. ʋ ʦʪʣʦʚʣʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ 

ʩʥʠʤʘʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʤʝʨʳ ʠ ʠʟʳʤʘʣʠ ʞʝʣʫʜʢʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʠʭ ʩʦʜʝʨʞʠʤʦʛʦ. ʈʘʩʧʦʣʦ-

ʞʝʥʠʝ ʥʦʨ ʤʠʢʨʦʤʘʤʤʘʣʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʫʨʘʚʝʡ-

ʥʠʢʦʚ ʠ ʜʦʨʦʛ ʤʫʨʘʚʴʝʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʠ ʟʘʢʘʨ-

ʪʠʨʦʚʘʥʦ. 

ʇʦʣʝʚʳʝ ʜʘʥʥʳʝ ʧʝʨʝʚʦʜʠʣʠʩʴ ʚ ʵʣʝʢʪʨʦʥʥʫʶ 

ʬʦʨʤʫ ʩ ʧʦʤʦʱʴʶ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ EcoDat [5] ʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʙʨʘʙʦʪʢʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ Statistica 6.0. ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʚʳʙʦʨʦʢ ʠ ʨʘʩʯʝʪʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠʩʴ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʳʤ ʜʣʷ ʚʳʙʦʨʦʢ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, 

ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ [6, 

ʩ. 323]. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʩʭʦʜʥʳʭ ʛʨʫʧʧ ʧʨʠʤʝʥʷʣʩʷ 

ʤʝʪʦʜ Principal Components Analysis (PCA), ʷʚʣʷʶ-

ʱʠʡʩʷ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʜʘʥʥʳʭ [7; 8, ʩ. 286]. 

˾͔ͯ͘͡Έͭ͊ͭ· ͙ ͙ͻ ͔͙ͦ͋ͫͯ͗͒ͤ ͔
ɺʠʜ Formica aquilonia ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʦ ʠʟʫʯʝʥ-

ʥʳʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʥʘʰʝʡ ʦʙʣʘʩʪʠ, ʠ ʜʣʷ ʥʝʛʦ 

ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʴʰʠʝ ʧʦʩʝʣʝʥʠʷ ʬʝʜʝʨʘʪʠʚʥʦʛʦ ʪʠʧʘ 

[9]. ʇʦʢʘʟʘʪʝʣʠ ʤʦʜʝʣʴʥʳʭ ʤʫʨʘʚʝʡʥʠʢʦʚ ʧʨʠʚʝʜʝʥʳ 

ʚ ʪʘʙʣ. 1. 

ȸɆɇɑɎɜɆ 1  ï ȵɆɖɆɒɋɘɖɡ ɒɔɊɋɑɢɓɡɛ ɒəɖɆɈɋɏɓɎɐɔɈ 

ˉ 

ʏʠʩʣʦ 

ʜʦʨʦʛ/ 

ʏʠʩʣʦ 

ʢʦʣʦʥʥ 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʢʦʣʦʥʥ (ʩʝʤʴʠ), 

ʪʳʩ. ʦʩʦʙʝʡ 

D/d, ʩʤ 
H/h, 

ʩʤ 

ʄ1 6 162ï238 (981) 200/140 100/75 

ʄ2 8 144ï228 (1174) 190/140 110/85 

ʇʨʠʤʝʯʘʥʠʝ. D ï ʜʠʘʤʝʪʨ ʚʘʣʘ, d ï ʜʠʘʤʝʪʨ ʢʫʧʦ-

ʣʘ, H ï ʚʳʩʦʪʘ ʤʫʨʘʚʝʡʥʠʢʘ, h ï ʚʳʩʦʪʘ ʢʫʧʦʣʘ. 



ɹʦʨʷʢʦʚʘ ɽ.ɽ., ʄʝʣʴʥʠʢ ʉ.ɸ. 
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ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʤʫʨʘʚʝʡʥʠʢʝ ʄ1 ʩʦʩʪʘʚʠʣʘ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1 ʤʣʥ. ʦʩʦʙʝʡ, ʚ ʤʫʨʘʚʝʡʥʠʢʝ ʄ2 ï 

1,2 ʤʣʥ. ʦʩʦʙʝʡ. ʄʫʨʘʚʝʡʥʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘ-

ʣʠʯʠʝʤ ʚ ʧʦʜʩʪʠʣʢʝ ʩʫʭʦʡ ʣʠʩʪʚʳ ʠ ʝʣʦʚʦʡ ʭʚʦʠ, ʪʠʧ 

ʛʥʝʟʜʘ ï ʢʘʧʩʫʣʴʥʦʝ ʩ ʚʥʝʰʥʠʤ ʚʘʣʦʤ ʠ ʟʘʨʘʩʪʘʥʠʝʤ 

ʚʘʣʘ ʠ ʢʫʧʦʣʘ (0,1ï0,3, ʙʫʜʨʘ ʠ ʙʝʨʝʩʢʣʝʪ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ). 

ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʫʯʝʪ-

ʥʦʡ ʧʣʦʱʘʜʢʝ ʚʳʷʚʠʣ ʥʘʣʠʯʠʝ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʤʠʨ-

ʤʝʢʦʭʦʨʦʚ: ʧʨʦʣʝʩʥʠʢʘ Mercurialis perennis L., ʤʝʜʫ-

ʥʠʮʳ Pulmonaria obscura Dumort. ʠ ʢʦʧʳʪʥʷ Asarum 

europaeum L., ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʜʘʥʥʳʤʠ ɺ.ɸ. ɿʨʷʥʠʥʘ 

ʠ ʅ.ɸ. ʅʦʚʦʩʝʣʦʚʦʡ [10]. ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ çʪʷʛʦ-

ʪʝʶʱʠʝè ʢ ʤʫʨʘʚʝʡʥʠʢʘʤ ʢʨʘʧʠʚʘ ʜʚʫʜʦʤʥʘʷ Urtica 

dioica L. ʠ ʧʦʜʤʘʨʝʥʥʠʢ ʜʫʰʠʩʪʳʡ Galium odoratum 

(L.) Scop., ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʚʙʣʠʟʠ ʤʫʨʘʚʝʡʥʠʢʦʚ ʙʣʘ-

ʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʩʪʨʝʯʝʥʳ ʣʘʥʜʳʰ Convallaria majalis L., ʤʘʡʥʠʢ 

ʜʚʫʣʠʩʪʥʳʡ Maianthemum bifolium (L.) F.W. Schmidt, 

ʩʥʳʪʴ Aegopodium podagraria L. ï ʠʥʜʠʬʬʝʨʝʥʪʥʳʝ 

ʨʘʩʪʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʫʨʘʚʝʡʥʠʢʘʤ [11]. 

ʅʘʩʝʣʝʥʠʝ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ 

3 ʚʠʜʘʤʠ: ʝʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ Cletrionomys 

glareolus Scheber., ʞʝʣʪʦʛʦʨʣʘʷ ʤʳʰʴ Apodemus 

flavicollis Melchior., ʤʘʣʘʷ ʣʝʩʥʘʷ ʤʳʰʴ Apodemus 

uralensis L. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʩʝ-

ʣʝʥʠʝ ʤʠʢʨʦʤʘʤʤʘʣʠʡ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʠ 

ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ ʦʪʣʠʯʘʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʜʦʤʠʥʠʨʦ-

ʚʘʥʠʷ. ʅʘ ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʜʦʤʠʥʠʨʫʶʱʠʤ ʷʚ-

ʣʷʝʪʩʷ ʚʠʜ Apodemus uralensis, ʘ ʥʘ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜ-

ʢʝ ï Clethrionomys glareolus. ʇʦ ʪʝʩʪʫ ʂʨʘʩʢʝʣʘ-ʋʦʣ-

ʣʠʩʘ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʟʚʝʨʴʢʦʚ 

ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʘʭ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ (p>0,05). 

ʇʦ ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʛʨʳʟʫʥʳ ʩʧʦʩʦʙʥʳ ʧʠʪʘʪʴʩʷ 

ʨʳʞʠʤʠ ʣʝʩʥʳʤʠ ʤʫʨʘʚʴʷʤʠ [12]. ʅ.ɺ. ɹʘʰʝʥʠʥʦʡ 

(1977) ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʚʷʟʠ ʤʝʞ-

ʜʫ ʩʢʣʦʥʥʦʩʪʴʶ ʛʨʳʟʫʥʦʚ ʢ ʧʦʝʜʘʥʠʶ ʨʳʞʠʭ ʣʝʩʥʳʭ 

ʤʫʨʘʚʴʝʚ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ (17) ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʠʭ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ, ʠ ʦʩʦʙʝʥʥʦ ʩ ʚʳʩʦʢʠʤ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʤʘʨʛʘʥʮʘ [13, ʩ. 257]. ʈʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʟʚʦʣʷʶʪ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʧʦ-

ʣʝʚʳʝ ʤʳʰʠ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʦʭʦʪʠʪʴʩʷ ʥʘ ʨʳʞʠʭ 

ʣʝʩʥʳʭ ʤʫʨʘʚʴʝʚ. ʂʦʣʠʯʝʩʪʚʦ ʫʙʠʚʘʝʤʳʭ ʠ ʪʫʪ ʞʝ 

ʩʲʝʜʘʝʤʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʧʨʠʝʤʳ ʦʭʦʪʳ ʥʘ ʥʠʭ ʜʘʶʪ 

ʦʩʥʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʫʨʘʚʴʝʚ ʢʘʢ ʚʦʟʤʦʞʥʫʶ 

ʤʘʩʩʦʚʫʶ ʜʦʙʳʯʫ ʧʦʣʝʚʳʭ ʤʳʰʝʡ. ɺʳʨʘʱʝʥʥʳʝ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʟʚʝʨʴʢʠ ʧʨʦʷʚʣʷʣʠ ʦʭʦʪʥʠʯʴʝ ʧʦʚʝʜʝ-

ʥʠʝ ʩ ʧʝʨʚʳʭ ʞʝ ʚʩʪʨʝʯ ʩ ʤʫʨʘʚʴʷʤʠ, ʜʝʤʦʥʩʪʨʠʨʫʷ 

ʧʦʣʥʦʩʪʴʶ ʚʩʝ ʝʛʦ ʜʝʪʘʣʠ, ʠ ʵʬʬʝʢʪʠʚʥʦ ʣʦʚʠʣʠ ʠ 

ʧʦʝʜʘʣʠ ʥʘʩʝʢʦʤʳʭ. ɺʝʨʦʷʪʥʦ, ʧʦʣʝʚʳʝ ʤʳʰʠ ʦʙʣʘ-

ʜʘʶʪ ʚʨʦʞʜʝʥʥʳʤ ʩʪʝʨʝʦʪʠʧʦʤ ʦʭʦʪʥʠʯʴʝʛʦ ʧʦʚʝʜʝ-

ʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʩʝʢʦʤʳʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʢ ʨʳ-

ʞʠʤ ʣʝʩʥʳʤ ʤʫʨʘʚʴʷʤ [14]. 

ʅʘʤʠ ʪʘʢʞʝ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʦʜʝʨʞʠʤʦʝ 

ʞʝʣʫʜʢʦʚ ʧʦʡʤʘʥʥʳʭ ʟʚʝʨʴʢʦʚ ʥʘ ʥʘʣʠʯʠʝ ʭʠʪʠʥʦ-

ʚʳʭ ʦʩʪʘʪʢʦʚ ʥʘʩʝʢʦʤʳʭ, ʥʦ ʨʝʟʫʣʴʪʘʪ ʦʢʘʟʘʣʩʷ ʦʪ-

ʨʠʮʘʪʝʣʴʥʳʤ. ʕʪʦ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʛʦʚʦʨʠʪʴ ʦ 

ʪʦʤ, ʯʪʦ ʤʝʣʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ʠʩʧʦʣʴʟʫʶʪ ʤʫʨʘ-

ʚʴʝʚ ʢʘʢ ʧʠʱʝʚʦʡ ʨʝʩʫʨʩ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʦʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʤʘʤʤʘ-

ʣʠʡ ʥʘʤʠ ʙʳʣʦ ʧʦʜʩʯʠʪʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʦʨ ʥʘ ʢʦʥ-

ʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ ʠ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ. ʅʘ ʫʯʝʪʥʦʡ 

ʧʣʦʱʘʜʢʝ ʦʙʥʘʨʫʞʝʥʦ 25, ʘ ʥʘ ʫʯʘʩʪʢʝ ʙʝʟ ʤʦʜʝʣʴ-

ʥʳʭ ʤʫʨʘʚʝʡʥʠʢʦʚ ï 42 ʥʦʨʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʣʠ-

ʯʠʝ ʤʫʨʘʚʝʡʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʦʨ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʪʘʢ ʢʘʢ 

ʢʦʥʪʨʦʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʦ ʧʨʦʤʝʨʝʥʥʳʤ ʨʘʩʩʪʦʷʥʠʷʤ 

ʦʪ ʥʦʨʦʢ ʤʠʢʨʦʤʘʤʤʘʣʠʡ ʜʦ ʤʫʨʘʚʴʠʥʳʭ ʜʦʨʦʛ ʜʦ-

ʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʠ (p<0,05). 

ɺ ʮʝʣʦʤ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʦʨ ʤʠʢʨʦʤʘʤʤʘʣʠʡ ʜʦ 

ʤʫʨʘʚʴʠʥʳʭ ʜʦʨʦʛ ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʜʦ ʤʫʨʘʚʝʡʥʠʢʦʚ (p<0,05, ʪʝʩʪ ʄʘʥʥʘ-ʋʠʪʥʠ) 

(ʨʠʩ. 1, 2). 

 
ȶɎɗəɓɔɐ 1 ï ȶɆɗɕɖɋɊɋɑɋɓɎɋ ɖɆɗɗɘɔɥɓɎɏ ɔɘ ɓɔɖ 
Ɋɔ ɒəɖɆɈɢɎɓɡɛ Ɋɔɖɔɉ Ɏ Ɋɔ ɒəɖɆɈɋɏɓɎɐɔɈ (2013 ɉ.) 

 
ȶɎɗəɓɔɐ 2 ï ȶɆɗɕɖɋɊɋɑɋɓɎɋ ɖɆɗɗɘɔɥɓɎɏ ɔɘ ɓɔɖ 
Ɋɔ ɒəɖɆɈɢɎɓɡɛ Ɋɔɖɔɉ Ɏ Ɋɔ ɒəɖɆɈɋɏɓɎɐɔɈ (2014 ɉ.) 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʣʝʜʦʚ ʨʦʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢ-

ʨʦʤʘʤʤʘʣʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʦʩʠʪ ʛʝʪʝʨʦʛʝʥʥʳʡ ʭʘ-

ʨʘʢʪʝʨ. ʄʳ ʤʦʞʝʤ ʚʳʜʝʣʠʪʴ ʜʚʝ ʛʨʫʧʧʳ. ʏʘʩʪʴ ʤʝʣ-

ʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʫʩʪʨʘʠʚʘʝʪ ʥʦʨʳ ʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʙʣʠʟʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʢ ʬʘʢʪʦʨʫ ʙʝʩʧʦʢʦʡʩʪʚʘ, ʥʝ ʦʪ-

ʭʦʜʷ ʦʪ ʤʫʨʘʚʝʡʥʠʢʦʚ ʜʘʣʝʝ ʯʝʤ ʥʘ 20 ʤ ʠ ʦʪ ʜʦʨʦʛ ï 

ʥʘ 8 ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʫʩʣʦʚʥʦ ʦʙʦʟʥʘʯʠʤ ʠʭ ʢʘʢ 

çʙʝʩʩʪʨʘʰʥʳʝè, ʠʣʠ çʪʷʛʦʪʝʶʱʠʝè). ɺʦʟʤʦʞʥʦ, ʵʪʦ 
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ï ʩʣʝʜʩʪʚʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘʭ, ʢʦʛʜʘ ʙʦʣʝʝ ʤʦʣʦʜʳʝ ʞʠʚʦʪʥʳʝ ʦʪʪʝʩʥʷ-

ʶʪʩʷ ʚ ʤʝʥʝʝ ʚʳʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. ɽʱʝ ʦʜʥʘ ʛʨʫʧʧʘ ï 

çʫʤʝʨʝʥʥʦ ʦʩʪʦʨʦʞʥʳʝè, ʠʭ ʥʦʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 25ï40 ʤ ʦʪ ʤʫʨʘʚʝʡʥʠʢʦʚ ʠ 7ï12 ʤ ï ʦʪ 

ʜʦʨʦʛ. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʛʝʪʦʨʦʛʝʥʥʦʡ ʵʪʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʛʨʳʟʫʥʦʚ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʛʘʪʴ 

ʧʦʣʥʦʛʦ ʧʝʨʝʢʨʳʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ ʠ ʜʘʝʪ 

ʥʝʩʦʤʥʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʤʳ ʚʧʨʘʚʝ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʵʪʦ ï ʚʠʜʳ-ʜʦʤʠʥʘʥʪʳ ʠ ʢʦʜʦʤʠʥʘʥʪʳ: ʨʳʞʘʷ 

ʧʦʣʝʚʢʘ ʠ ʤʘʣʘʷ ʣʝʩʥʘʷ ʤʳʰʴ. çʗʜʨʦè ʛʨʫʧʧʠʨʦʚʢʠ 

çʪʷʛʦʪʝʶʱʠʭè, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʦʩʪʘʚʣʷʶʪ ʤʦʣʦʜʳʝ 

ʦʩʦʙʠ, ʘʢʪʠʚʥʦ ʨʘʩʩʝʣʷʶʱʠʝʩʷ ʠ ʚʳʪʝʩʥʷʝʤʳʝ ʚ ʙʦ-

ʣʝʝ ʥʝʚʳʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. 

ɺ ʮʝʣʦʤ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, 

ʯʪʦ ʛʨʳʟʫʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʝ ʙʦʷʪʩʷ ʧʦʜʭʦʜʠʪʴ ʢ ʤʫ-

ʨʘʚʴʠʥʳʤ ʜʦʨʦʛʘʤ ʠ ʤʫʨʘʚʝʡʥʠʢʘʤ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʠʭ ʥʦʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʬʘʢʪʦʨʘ ʙʝʩʧʦʢʦʡʩʪʚʘ. 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʳʞʠʭ ʣʝʩʥʳʭ ʤʫʨʘʚʴʝʚ ʥʘ 

ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʢ-

ʨʦʤʘʤʤʘʣʠʡ ʚʝʜʝʪʩʷ ʟʘ ʨʫʙʝʞʦʤ ʩ 1977 ʛ. ɹʨʘʫʥ ʠ 

ɼʵʚʠʜʩʦʥ ʧʨʝʜʦʩʪʘʚʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʧʫʩʪʳʥʝ ʉʦʥʦʨʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ 

ʢʘʢ ʤʫʨʘʚʴʝʚ-ʞʥʝʮʦʚ, ʪʘʢ ʠ ʛʨʳʟʫʥʦʚ ʫʚʝʣʠʯʠʚʘʣʘʩʴ 

ʚ ʦʪʚʝʪ ʥʘ ʫʜʘʣʝʥʠʝ ʜʨʫʛʦʛʦ ʪʘʢʩʦʥʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʷʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʛʨʳʟʫʥʦʚ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʤʫ-

ʨʘʚʴʝʚ ʥʝ ʙʳʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ [15, ʩ. 53]. 

ʈʝʟʫʣʴʪʘʪʳ ʩʭʦʜʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 

ʧʫʩʪʳʥʝ ʏʠʘʫʘ, ʪʘʢʞʝ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʵʬʬʝʢʪʘ ʫʜʘʣʝʥʠʷ ʤʫʨʘʚʴʝʚ ʥʘ ʧʦʧʫʣʷʮʠʶ ʛʨʳʟʫʥʦʚ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʝʘʢʮʠʷ ʩʘʤʠʭ ʤʫʨʘʚʴʝʚ ʥʘ ʫʜʘʣʝʥʠʝ 

ʛʨʳʟʫʥʦʚ ʙʳʣʘ ʜʚʦʷʢʦʡ: ʚʠʜ Pheidole xerophila Whee-

ler ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʫʨʘʚʴʝʚ-

ʬʫʨʘʞʠʨʦʚ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʢʦʣʦʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʫ 

Pogonomyrmex desertorum Wheeler ʧʨʦʠʟʦʰʣʦ ʟʘʤʝʪ-

ʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʢʦʣʦʥʠʡ [16, ʩ. 254]. 

ʇʦʜʦʙʥʳʝ ʨʦʜʘ ʨʘʙʦʪʳ ʚ ʈʦʩʩʠʠ ʙʳʣʠ ʦʩʫʱʝʩʪʚ-

ʣʝʥʳ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ ʥʘ ʫʯʘʩʪʢʘʭ 

ʩʤʝʰʘʥʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʣʝʩʦʚ ʜʦ ʧʦʷʚʣʝʥʠʷ ʪʨʘ-

ʚʦʩʪʦʷ. ɼʣʷ ʫʯʝʪʘ ʧʦʜʙʠʨʘʣʠ ʫʯʘʩʪʢʠ ʨʘʟʤʝʨʦʤ 

40Ĭ40 ʤ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʳʞʠʭ ʣʝʩʥʳʭ ʤʫʨʘʚʴʝʚ ʠ 

ʢʦʥʪʨʦʣʴʥʳʝ, ʚʥʝ ʤʫʨʘʚʴʠʥʳʭ ʧʦʩʝʣʝʥʠʡ, ʚ ʧʨʝʜʝʣʘʭ 

ʪʝʭ ʞʝ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʩʭʦʜʥʳʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʯʚʳ, ʦʩʚʝʱʝʥʥʦʩʪʠ, ʫʨʦʚʥʶ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʠʢʨʦʨʝʣʴʝʬʘ. 

ʋʯʠʪʳʚʘʣʠʩʴ ʥʦʨʳ ʩ ʦʪʢʨʳʪʳʤ ʚʭʦʜʦʤ ʠ ʪʦʣʴʢʦ ʦʙʠ-

ʪʘʝʤʳʝ (ʦʩʪʘʪʢʠ ʧʠʱʠ, ʩʚʝʞʠʡ ʧʦʤʝʪ, ʩʚʝʞʠʝ ʚʳʙʨʦ-

ʩʳ). ʇʦʣʫʯʝʥʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠ-

ʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʦʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʨʳʟʫʥʦʚ, 

ʦʪʨʘʞʘʶʱʘʷ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ, ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʷʭ ʤʫʨʘʚʴʝʚ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʥʘ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʫʯʘʩʪʢʘʭ [17]. 

ʈʝʟʫʣʴʪʘʪʳ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʤʝ-

ʰʘʥʥʦʤ ʣʝʩʫ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ ʧʦʟʚʦ-

ʣʠʣʠ ʘʚʪʦʨʘʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʳʞʠʝ ʣʝʩʥʳʝ ʤʫ-

ʨʘʚʴʠ ʠ ʤʝʣʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ʩʚʷʟʘʥʳ ʤʥʦʛʦʧʣʘ-

ʥʦʚʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʪʨʦʬʠʯʝʩʢʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʵʣʝʤʝʥʪʳ ʪʦʧʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ 

ʠ ʩʠʥʦʡʢʠʶ. ʄʝʞʚʠʜʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ ʞʠ-

ʚʦʪʥʳʭ ʧʦʜʚʝʨʞʝʥʳ ʩʫʱʝʩʪʚʝʥʥʦʡ ʩʝʟʦʥʥʦʡ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ. ɺ ʧʝʨʠʦʜʳ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʩʝʟʦʥʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʤʫʨʘʚʴʠ, ʚʳʩʪʫʧʘʷ ʢʘʢ ʬʘʢʪʦʨ ʙʝʩʧʦʢʦʡ-

ʩʪʚʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʨʦʶʱʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠ-

ʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʶʪ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʠʭ ʨʘʩʩʝʣʝ-

ʥʠʷ ʠ ʠʟʤʝʥʷʶʪ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʚʠʞʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ. 

ɺ ʧʝʨʠʦʜʳ ʩʝʟʦʥʥʦʛʦ ʧʦʢʦʷ ʤʫʨʘʚʴʝʚ, ʢʦʪʦʨʳʝ ʧʝʨʝ-

ʤʝʱʘʶʪʩʷ ʚ ʛʣʫʙʴ ʧʦʯʚʳ, ʤʫʨʘʚʝʡʥʠʢʠ, ʥʘʧʨʦʪʠʚ, ʧʨʠ-

ʚʣʝʢʘʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʚʝʨʴʢʦʚ: ʩ ʦʢʪʷʙʨʷ ʧʦ 

ʤʘʡ ʜʦ 84% ʛʥʝʟʜ ʤʫʨʘʚʴʝʚ ʩʦʜʝʨʞʘʪ ʥʦʨʳ ʤʳʰʝʚʠʜ-

ʥʳʭ ʛʨʳʟʫʥʦʚ ʠ ʥʘʩʝʢʦʤʦʷʜʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ [18]. 

ʄʫʨʘʚʴʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʠʭ 
ʪʝʨʨʠʪʦʨʠʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʚʦʟʤʦʞʥʦ, ʠʩ-
ʧʦʣʴʟʫʶʪ ʦʙʦʥʷʪʝʣʴʥʳʝ ʩʪʠʤʫʣʳ. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, 
ʯʪʦ ʤʫʨʘʚʴʠ ʥʝ ʚʦʚʣʝʯʝʥʳ ʚ ʦʙʦʥʷʪʝʣʴʥʫʶ ʢʦʤʤʫʥʠ-
ʢʘʮʠʶ. ʆʜʥʘʢʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ Cataglyphis ʠʩ-
ʧʦʣʴʟʫʝʪ ʟʘʧʘʭʠ ʜʣʷ ʥʘʚʠʛʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʫʨʘʚʴʠ 
ʨʘʩʧʦʟʥʘʶʪ ʧʠʱʫ ʠʣʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʥʝʧʨʠʤʝʪ-
ʥʳʡ ʚʭʦʜ ʚ ʛʥʝʟʜʦ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-
ʪʦʚ ʤʫʨʘʚʴʠ ʠʟʫʯʘʣʠ ʦʙʦʥʷʪʝʣʴʥʳʝ ʩʠʛʥʘʣʳ ʚʜʦʣʴ 
ʩʚʦʝʛʦ ʧʫʪʠ ʜʦʤʦʡ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʭ ʚ ʦʪʩʫʪʩʪʚʠʝ 
ʜʨʫʛʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [19, ʩ. 102]. ʀʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʠʯʘʪʴ ʟʘʧʘʭʠ ʧʦʜʪʚʝʨ-
ʞʜʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʷʜ ʩʦʝʜʠʥʝʥʠʡ ʩʪʠʤʫʣʠʨʫʝʪ ʘʥ-
ʪʝʥʥʘʣʴʥʳʝ ʨʝʘʢʮʠʠ ʫ ʤʫʨʘʚʴʝʚ ʠ ʩʧʦʩʦʙʝʥ ʚʳʟʚʘʪʴ 
ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ [20, ʩ. 34]. 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʢʦʤʧʦʥʝʥʪʦʚ ʙʠʦʮʝ-

ʥʦʟʘ ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʨʠʜʘ-
ʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʉʚʷʟʴ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʩʦʦʙʱʝʩʪʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 
ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʦ-
ʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʠ, ʬʫʥʢʮʠʦʥʠʨʦ-
ʚʘʥʠʝ ʟʦʦʮʝʥʦʟʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʩʪʨʫʢʪʫ-
ʨʳ ʬʠʪʦʮʝʥʦʟʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʟʦʦʮʝʥʦʟ ʥʝ ʩʫʱʝ-
ʩʪʚʫʝʪ ʦʪʜʝʣʴʥʦ, ʥʦ çʚʧʠʩʘʥè ʚ ʨʘʤʢʠ ʬʠʪʦʮʝʥʦʟʘ. 
ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʉʧʠʨʤʝʥʫ 
ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʨʘʩʩʪʦʷ-
ʥʠʷʤʠ ʦʪ ʥʦʨ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʜʦ ʤʫʨʘʚʝʡʥʠ-
ʢʦʚ ʠ ʜʦ ʤʫʨʘʚʴʠʥʳʭ ʜʦʨʦʛ ʩ ʦʩʦʢʦʡ ʚʦʣʦʩʠʩʪʦʡ: 
0,52 ʠ 0,41 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p<0,05). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʥʦʨ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʠ ï ʚʝʨʦʷʪʥʦ ï ʤʫ-

ʨʘʚʴʠʥʳʭ ʜʦʨʦʛ ʠ ʤʫʨʘʚʝʡʥʠʢʦʚ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 

ʤʠʢʨʦʢʣʠʤʘʪ, ʩʦʟʜʘʚʘʝʤʳʡ ʧʦʜ ʧʦʣʦʛʦʤ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʧʦʢʨʦʚʘ. ʄʳ ʚʧʨʘʚʝ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʚʷʟʴ 

ʤʝʞʜʫ ʤʫʨʘʚʴʷʤʠ ʠ ʤʝʣʢʠʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʤʠ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʷʚ-

ʣʷʝʪʩʷ ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ. 

˭͊͟͡Ό;͔͙͔ͤ 
ʇʦʜʚʦʜʷ ʠʪʦʛ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʤʠʢʨʦʤʘʤʤʘʣʠʠ ʥʝ ʠʟʙʝʛʘʶʪ ʤʫʨʘʚʴʠ-
ʥʳʭ ʜʦʨʦʛ ʠ ʤʫʨʘʚʝʡʥʠʢʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʫ-
ʨʘʚʴʠ ï ʬʘʢʪʦʨ ʙʝʩʧʦʢʦʡʩʪʚʘ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʵʪʦ 
ʩʚʷʟʘʥʦ ʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠ-
ʟʦʩʪʠ ʦʪ ʤʫʨʘʚʝʡʥʠʢʦʚ, ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʠ ʫʩʣʦʚʠʷ-
ʤʠ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʥʦʨ ʤʠʢʨʦʤʘʤʤʘʣʠʡ ʚ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ ʜʚʫʭ 
ʛʨʫʧʧ ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 
ʨʘʟʣʠʯʥʦʡ ʵʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʝʡ: çʪʷʛʦʪʝʶʱʠʝ, 
ʙʝʩʩʪʨʘʰʥʳʝè ï ʚʙʣʠʟʠ ʤʫʨʘʚʝʡʥʠʢʦʚ ʠ ʜʦʨʦʛ, ʥʦ 
ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 
ʤʫʨʘʚʴʝʚ, ʠ çʦʩʪʦʨʦʞʥʳʝè ï ʩʝʣʷʪʩʷ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ 
ʥʠʭ. çʗʜʨʦè ʛʨʫʧʧʠʨʦʚʦʢ ʩʦʩʪʘʚʣʷʶʪ, ʚʝʨʦʷʪʥʦ, ʤʦ-
ʣʦʜʳʝ ʦʩʦʙʠ ʚʠʜʦʚ-ʜʦʤʠʥʘʥʪʦʚ, ʘ ʠʤʝʥʥʦ ï ʨʳʞʠʭ 
ʧʦʣʝʚʦʢ ʠ ʣʝʩʥʳʭ ʤʳʰʝʡ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʛʝʪʝʨʦʛʝʥ-
ʥʦʡ ʵʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʛʨʳʟʫʥʦʚ 
ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʛʘʪʴ ʧʦʣʥʦʛʦ ʧʝʨʝʢʨʳʚʘʥʠʷ ʵʢʦʣʦʛʠ-
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ʯʝʩʢʠʭ ʥʠʰ. çʊʷʛʦʪʝʥʠʝè ʟʚʝʨʴʢʦʚ ʢ ʤʫʨʘʚʝʡʥʠʢʘʤ 
ʥʝʣʴʟʷ ʦʙʲʷʩʥʠʪʴ ʪʨʦʬʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ 
ʜʣʷ ʥʠʭ ʦʩʦʙʝʡ Formica aquilonia, ʧʦʩʢʦʣʴʢʫ ʥʘʤʠ ʥʝ 
ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʠʢʘʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, ʯʪʦ ʤʠʢ-
ʨʦʤʘʤʤʘʣʠʠ ʠʩʧʦʣʴʟʫʶʪ ʤʫʨʘʚʴʝʚ ʢʘʢ ʧʠʱʝʚʦʡ ʨʝ-
ʩʫʨʩ ï ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʠ ʞʝʣʪʦʛʦʨ-
ʣʘʷ ʠ ʣʝʩʥʘʷ ʤʳʰʠ. 
ɸʚʪʦʨʳ ʠʩʢʨʝʥʥʝ ʙʣʘʛʦʜʘʨʷʪ ʩʚʦʠʭ ʢʦʣʣʝʛ ɺ.ɸ. ɿʨʷ-

ʥʠʥʘ ʠ ʅ.ɸ. ʅʦʚʦʩʝʣʦʚʫ ʟʘ ʧʦʤʦʱʴ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʟʘʤʝʯʘʥʠʷ. 
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Abstract. The paper presents the results of research devoted to the study of the spatial interaction of small mam-

mals and red wood ants. The aim of the research was to learn the ants Formica aquilonia Yarr. (Hymenoptera, For-

micidae) influence on the spatial structure of Micromammalia populations in the Conifer-Deciduous Forests of the 

Volga Upland. Trapping of mammals was carried out with traps Gero, geobotanical descriptions were made accord-

ing to standard methods; the package Statistica 6.0 was used for results processing. It was revealed that mouse-like 

rodents did not avoid ant-trails despite the fact of the ants disturbance factor. Itôs presumably due to vegetation in the 
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vicinity to anthills, the climate and the conditions created with the plants. The obtained results by the distribution of 

micromammalia burrows in the space allow us to speak about 2 groups of small mammals with different ecological 

strategy: çgravitatingè which is near the ant-trails and anthills and çcarefulè which settle over a distance. The group 

çcoreè are probably individuals of the dominant species such as bank vole (Cletrionomys glareolus) and pygmy field 

mouse (Apodemus uralensis). The interaction of small mammals and ants in the mixed forests of the Volga Upland 

are mediated, apparently, with the influence of vegetation. 

Keywords: small mammalôs holes; vegetation cover; distance to ant-hills; distance to ant-trails; spatial heteroge-

neity; Nizhny Novgorod Region; Volga Upland; bank vole; pygmy field mouse; spatial structure of micromammalia 

communities. 
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ɺʣʘʩʝʥʢʦ ɸʥʘʩʪʘʩʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʥʠʟʰʠʭ ʨʘʩʪʝʥʠʡ 

ɺʣʘʩʝʥʢʦ ɺʷʯʝʩʣʘʚ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʥʠʟʰʠʭ ʨʘʩʪʝʥʠʡ 

ʎʝʥʪʨʘʣʴʥʳʡ ʩʠʙʠʨʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʉʆ ʈɸʅ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɹʳʣʦ ʠʟʫʯʝʥʦ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʢʩʦʤʠʮʝʪʦʚ ʵʧʠʬʠʪʥʦ-
ʢʦʨʪʠʢʫʣʣʦʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʥʘ ʩʦʩʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ. ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥ ʚ 
ɸʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ. ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 
ʧʨʠ ʧʦʤʦʱʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ çʚʣʘʞʥʳʭ ʢʘʤʝʨè, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʥʘʣʠʯʠʠ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʩʣʠʟʝʚʠ-
ʢʦʚ ʧʦʢʦʷʱʠʭʩʷ ʩʪʘʜʠʡ ï ʤʠʢʨʦʮʠʩʪ ʠ ʩʢʣʝʨʦʮʠʝʚ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ 
ʣʘʙʦʨʘʪʦʨʠʠ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʧʣʘʟʤʦʜʠʠ, ʘ ʟʘʪʝʤ ʠ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ï ʩʧʦʨʦʢʘʨʧʳ. ɺ ʧʝʨʠʦʜ ʩ 
2008 ʧʦ 2016 ʛʛ. ʥʘʤʠ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 720 ʧʘʢʝʪʦʚ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ çʚʣʘʞʥʳʭ ʢʘʤʝʨè. 
ʇʦʩʪʘʥʦʚʢʘ ʦʧʳʪʦʚ ʩ çʚʣʘʞʥʳʤʠ ʢʘʤʝʨʘʤʠè ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʚ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2017 ʛʛ. ɺʩʝʛʦ ʙʳʣ ʧʦʣʫ-
ʯʝʥ 361 ʦʙʨʘʟʝʮ ʤʠʢʩʦʤʠʮʝʪʦʚ. ʇʦʜ ʦʙʨʘʟʮʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʢʦʣʦʥʠʷ ʩʧʦʨʦʢʘʨʧʦʚ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʦʜʥʦʛʦ 
ʧʣʘʟʤʦʜʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʢʦʨʝ ʩʦʩʥʳ ʚʳʷʚʣʝʥʦ 28 ʚʠʜʦʚ ʤʠʢʩʦʤʠʮʝʪʦʚ, ʦʪʥʦ-
ʩʷʱʠʭʩʷ ʢ 5 ʧʦʨʷʜʢʘʤ, 7 ʩʝʤʝʡʩʪʚʘʤ, 13 ʨʦʜʘʤ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʢʦʨʝ ʩʦʩʥʳ ʨʘʟʚʠʚʘʝʪʩʷ 6 ʚʠʜʦʚ ʤʠʢʩʦ-
ʤʠʮʝʪʦʚ, ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʦʨʝ ʜʨʫʛʠʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ: Echinostelium fragile, 
Paradiacheopsis rigida, Physarum auriscalpium, Ph. mutabile, Stemonaria nannengae, Willkommlangea reticulata. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʩʦʤʠʮʝʪʳ; ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ; ʛʨʠʙʦʦʙʨʘʟʥʳʝ ʧʨʦʪʠʩʪʳ; ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ; ʩʣʠʟʝ-

ʚʠʢʠ; ɸʟʠʘʪʩʢʘʷ ʈʦʩʩʠʷ; ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ; ʣʝʥʪʦʯʥʳʝ ʙʦʨʳ; ʣʝʩʦʩʪʝʧʴ; ʩʪʝʧʴ; ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ; ʅʦʚʦʩʠʙʠʨ-

ʩʢʘʷ ʦʙʣʘʩʪʴ; ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ; Pinus sylvestris; ʩʫʙʩʪʨʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ; ʩʫʙʬʦʨʤʘʮʠʠ; ʵʧʠʬʠʪʳ. 

ˤ͍͔͔͙͔͒ͤ 
ʄʠʢʩʦʤʠʮʝʪʳ (Myxomycetes) ï ʤʦʥʦʬʠʣʝʪʠʯʝʩ-

ʢʘʷ ʛʨʫʧʧʘ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ ʧʣʘʟʤʦʜʠʘʣʴʥʳʭ ʧʨʦ-

ʪʠʩʪʦʚ. ɺ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʤʠʢʩʦʤʠʮʝʪʦʚ (ʩʣʠʟʝʚʠ-

ʢʦʚ) ʩʦʯʝʪʘʶʪʩʷ ʪʨʦʬʠʯʝʩʢʘʷ ʩʪʘʜʠʷ ï ʤʥʦʛʦʷʜʝʨʥʳʡ 

ʧʣʘʟʤʦʜʠʡ (ʨʠʩ. 1), ʦʜʥʦʷʜʝʨʥʳʝ ʤʠʢʩʘʤʝʙʳ, ʟʦʦʩ-

ʧʦʨʳ ʠ ʛʝʥʝʨʘʪʠʚʥʘʷ ʩʪʘʜʠʷ ï ʩʧʦʨʦʢʘʨʧʳ (ʨʠʩ. 2). 

ɼʦʩʪʫʧʥʦʩʪʴ ʧʦʜʭʦʜʷʱʠʭ ʩʫʙʩʪʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ 

ʥʘ ʦʙʠʣʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʣʠʟʝʚʠʢʦʚ [1]. 

  
ȶɎɗəɓɔɐ 1 ï ȵɑɆɍɒɔɊɎɏ ɓɆ ɐɔɖɋ ɗɔɗɓɡ 

Ɉ ɝɆɞɐɋ ȵɋɘɖɎ 
ȶɎɗəɓɔɐ 2 ï ȷɕɔɖɔɐɆɖɕɡ Physarum auriscalpium 
Ɉ ɝɆɞɐɋ ȵɋɘɖɎ ɓɆ ɐɔɖɋ ɗɔɗɓɡ (ɑɎɓɋɏɐɆ 500 ɒɐɒ) 
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ʇʣʘʟʤʦʜʠʠ ʠ/ʠʣʠ ʩʧʦʨʦʢʘʨʧʳ (ʧʣʦʜʦʚʳʝ ʪʝʣʘ) 

ʩʣʠʟʝʚʠʢʦʚ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʤʥʦʛʠʭ ʩʫʙʩʪʨʘʪʘʭ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʥʘ ʦʧʘʚ-

ʰʠʭ ʣʠʩʪʴʷʭ, ʭʚʦʝ, ʰʠʰʢʘʭ, ʢʦʨʝ ʠ ʛʥʠʣʦʡ ʜʨʝʚʝʩʠʥʝ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʘ ʩʪʝʙʣʷʭ ʞʠʚʳʭ ʪʨʘʚʷʥʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ, ʥʘ ʤʭʘʭ, ʣʠʰʘʡʥʠʢʘʭ, ʘʬʠʣʣʦʬʦʨʦʚʳʭ 

ʛʨʠʙʘʭ, ʥʘ ʢʦʧʨʦʤʘʭ ʪʨʘʚʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ. ʆʩʦʙʫʶ 

ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʵʧʠʬʠʪʥʦ-ʢʦʨʪʠʢʫʣʣʦʠʜʥʳʝ ʤʠʢ-

ʩʦʤʠʮʝʪʳ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʝʩʷ ʢʦʨʫ ʞʠʚʳʭ ʜʨʝʚʝʩ-

ʥʳʭ ʨʘʩʪʝʥʠʡ [2]. ʊʘʢʞʝ ʚʦ ʤʥʦʛʦʤ ʦʙʠʣʠʝ ʠ ʚʠʜʦʚʦʝ 

ʙʦʛʘʪʩʪʚʦ ʤʠʢʩʦʤʠʮʝʪʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʬʠʟʠʯʝʩʢʠʤʠ ʠ 

ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʫʙʩʪʨʘʪʦʚ [3; 4], ʦʩʦʙʝʥʥʦ 

ʵʪʦ ʢʘʩʘʝʪʩʷ ʵʧʠʬʠʪʥʦ-ʢʦʨʪʠʢʫʣʣʦʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʩʝ ʩʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢ-

ʣʘ ʤʠʢʩʦʤʠʮʝʪʦʚ ʧʨʦʭʦʜʷʪ ʥʘ ʦʜʥʦʤ ʩʫʙʩʪʨʘʪʝ. 

ɺʧʝʨʚʳʝ ʚ 1974 ʛ. ʕʣʠʟʘ ɻʘʡʣ Kʣʠʥʛʝ [5] ʜʦʢʘʟʘʣʘ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʦʙʠʣʠʝ 

ʤʠʢʩʦʤʠʮʝʪʦʚ ʦʢʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ ʩʫʙʩʪʨʘʪʘ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʩʚʝʱʝʥʠʷ, ʫʚʣʘʞʥʝʥ-

ʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ, ʢʠʩʣʦʪʥʦʩʪʴ ʢʦʨʳ ʠ ʚʳʩʦʪʘ ʥʘʜ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ. ʅʘ ʩʦʩʪʘʚ ʠ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ 

ʵʧʠʬʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳ-

ʚʘʝʪ ʢʠʩʣʦʪʥʦʩʪʴ ʩʫʙʩʪʨʘʪʘ [6ï8]. 

ʂʦʨʘ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʠʤʝʝʪ ʩʣʘʙʦʢʠʩʣʫʶ 

ʨʝʘʢʮʠʶ (pH=5,6ï6,2Ñ0,05), ʘ ʢʦʨʘ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ 

ï ʩʣʘʙʦʱʝʣʦʯʥʫʶ (pH=6,8ï7,3Ñ0,05) [9]. ɺ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟ ʭʚʦʡʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʩʦʩʥʘ ï Pinus sylvestris L., ʪʦʛʜʘ ʢʘʢ 

ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠ-

ʜʘʤʠ. 

ʈʘʥʝʝ ʚ ʨʷʜʝ ʨʘʙʦʪ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʫʩʪʦʡʯʠʚʘʷ 

ʩʚʷʟʴ ʤʠʢʩʦʤʠʮʝʪʦʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʠʜʘʤʠ ʩʦʩʫ-

ʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ [10ï13], ʧʨʠʯʝʤ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʵʪʠ 

ʦʪʥʦʰʝʥʠʷ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʉʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳ-

ʣʠ ʪʘʢʞʝ ʧʦʣʫʯʝʥʳ ʥʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʢʩʦʤʠʮʝʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʶʛʦ-ʚʦʩʪʦʢʘ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ [14ï19]. 

˸͔͙͊ͭͪ͊͡· ͙ ͔͙ͣͭͦ͒͊͟ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙ-

ʨʘʟʠʝ ʤʠʢʩʦʤʠʮʝʪʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʥʘ ʢʦʨʝ Pinus 

sylvestris (ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ) ʚ ʨʘʟʣʠʯʥʳʭ ʩʫʙ-

ʬʦʨʤʘʮʠʷʭ ʩʦʩʥʦʚʦʛʦ ʣʝʩʘ. ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩ-

ʧʦʣʦʞʝʥ ʚ ɸʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ï ʩʪʝʧʥʦʡ ʠ ʣʝʩʦʩʪʝʧ-

ʥʦʡ. ʉʦʩʥʦʚʳʝ ʣʝʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʛʦ-ʚʦʩʪʦʢʘ ɿʘ-

ʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ ʧʨʦʠʟʨʘʩʪʘʶʪ ʧʦ ʧʨʘʚʦʤʫ 

(ʇʨʠʦʙʩʢʦʝ ʧʣʘʪʦ) ʠ ʣʝʚʦʤʫ ʙʝʨʝʛʘʤ ʨʝʢʠ ʆʙʴ (ʂʫ-

ʣʫʥʜʠʥʩʢʘʷ ʨʘʚʥʠʥʘ). ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʧʣʘʥʝ 

ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɸʣʪʘʡʩʢʦ-

ʛʦ ʢʨʘʷ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʦ ʧʨʦʚʦʜʠʪʴ ʠʟʫʯʝʥʠʝ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʢʩʦʤʠʮʝʪʦʚ ʨʘʟʣʠʯʥʳʭ 

ʩʫʙʩʪʨʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʚʟʘ-

ʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʤʝʪʦʜʠʢ: ʩʙʦʨ ʩʧʦʨʦʢʘʨʧʦʚ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʣʝ ʠ ʦʪʙʦʨ ʩʫʙʩʪʨʘʪʦʚ ʜʣʷ ʚʳʷʚʣʝ-

ʥʠʷ ʤʠʢʩʦʤʠʮʝʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʦ 

çʚʣʘʞʥʳʭ ʢʘʤʝʨʘʭè. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ çʚʣʘʞ-

ʥʳʭ ʢʘʤʝʨè ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʩʦʤʠʮʝʪʦʚ 

ʚʧʝʨʚʳʝ ʙʳʣʦ ʦʧʠʩʘʥʦ ɻʠʣʴʙʝʨʪʦʤ ʠ ʄʘʨʪʠʥʦʤ [20]. 

ʄʝʪʦʜ çʚʣʘʞʥʦʡ ʢʘʤʝʨʳè ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʧʦʠʩʢ ʤʠʢʩʦʤʠʮʝʪʦʚ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʪʘʢ ʢʘʢ ʦʩ-

ʥʦʚʘʥ ʥʘ ʥʘʣʠʯʠʠ ʚ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʘʭ ʤʠʢʩʦʤʠʮʝ-

ʪʦʚ ʧʦʢʦʷʱʠʭʩʷ ʩʪʘʜʠʡ (ʤʠʢʨʦʮʠʩʪ, ʩʢʣʝʨʦʮʠʝʚ), ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʦʛʫʪ ʨʘʟʚʠʪʴʩʷ ʧʣʘʟʤʦʜʠʠ [21]. 

ʇʨʠ ʵʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʠʢ-

ʩʦʤʠʮʝʪʳ ʢʩʠʣʦʙʠʦʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʷʚʣʷʶʪ 

ʪʦʣʴʢʦ ʤʝʪʦʜʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʙʦʨʘ ʩʧʦʨʦʢʘʨ-

ʧʦʚ ʥʘ ʛʥʠʣʦʡ ʜʨʝʚʝʩʠʥʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʠʟʫʯʝ-

ʥʠʝ ʤʠʢʩʦʤʠʮʝʪʦʚ ʧʦʜʩʪʠʣʦʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʝʜʝʪʩʷ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʚʫʭ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʩʣʠʟʝʚʠʢʦʚ ʵʧʠʬʠʪʥʦʛʦ ʩʫʙʩʪʨʘʪʥʦʛʦ ʢʦ-

ʤʧʣʝʢʩʘ ʢʨʘʡʥʝ ʚʘʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ çʚʣʘʞʥʳʭ 

ʢʘʤʝʨè, ʪʘʢ ʢʘʢ ʟʘʤʝʪʠʪʴ ʤʝʣʢʠʝ ʠ ʥʝʷʨʢʦ ʦʢʨʘʰʝʥ-

ʥʳʝ ʚʠʜʳ ʤʠʢʩʦʤʠʮʝʪʦʚ ʚ ʩʢʣʘʜʢʘʭ ʢʦʨʳ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝʚʦʟʤʦʞʥʦ [4; 6; 10ï13; 22ï24]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʙʠʣʠʷ ʵʧʠʬʠʪ-

ʥʳʭ ʤʠʢʩʦʤʠʮʝʪʦʚ ʥʘʤʠ ʙʳʣʘ ʩʦʙʨʘʥʘ ʢʦʨʘ ʩʦʩʥʳ ʥʘ 

ʚʳʩʦʪʝ 1,5 ʤʝʪʨʦʚ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ʇʨʠ ʩʙʦʨʝ 

ʢʦʨʳ ʩ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ ʤʳ ʦʪʜʝʣʷʣʠ ʚʝʨʭʥʠʡ ʩʣʦʡ 

ʢʦʨʳ, ʥʝ ʧʦʚʨʝʞʜʘʷ ʞʠʚʳʝ ʪʢʘʥʠ ʜʝʨʝʚʘ. ʉ ʢʘʞʜʦʛʦ 

ʜʝʨʝʚʘ ʢʦʨʘ (ʧʦʨʷʜʢʘ 50 ʛ) ʙʳʣʘ ʩʦʙʨʘʥʘ ʚ ʦʪʜʝʣʴʥʳʡ 

ʙʫʤʘʞʥʳʡ ʧʘʢʝʪ, ʩ ʫʢʘʟʘʥʠʝʤ ʜʘʪʳ ʩʙʦʨʘ, ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ. ɺʩʝʛʦ 

ʙʳʣʦ ʩʦʙʨʘʥʦ 720 ʧʘʢʝʪʦʚ ʩʫʙʩʪʨʘʪʦʚ. 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʦʙʨʘʟʮʳ ʩʫʙʩʪʨʘʪʘ ʙʳʣʠ ʧʦʤʝʱʝ-

ʥʳ ʚʦ çʚʣʘʞʥʳʝ ʢʘʤʝʨʳè (ʩʪʝʢʣʷʥʥʳʝ ʯʘʰʢʠ ʇʝʪʨʠ) 

ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ. ʂʦʨʘ ʙʳʣʘ ʨʘʟʣʦʞʝʥʘ ʚ 

ʦʜʠʥ ʩʣʦʡ, ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʦʡ ʢʚʝʨʭʫ. ʅʘ ʢʨʳʰʢʝ 

ʯʘʰʢʠ ʇʝʪʨʠ ʙʳʣʘ ʧʨʠʢʣʝʝʥʘ ʵʪʠʢʝʪʢʘ ʩ ʫʢʘʟʘʥʠʝʤ 

ʫʥʠʢʘʣʴʥʦʛʦ ʥʦʤʝʨʘ çʚʣʘʞʥʦʡ ʢʘʤʝʨʳè. ɼʘʣʝʝ ʚ 

ʯʘʰʢʠ ʇʝʪʨʠ ʙʳʣʘ ʥʘʣʠʪʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ 

(1/4 ʦʪ ʦʙʲʝʤʘ ʯʘʰʢʠ), ʯʘʰʢʠ ʟʘʢʨʳʪʳ ʢʨʳʰʢʘʤʠ. 

ʆʙʨʘʟʮʳ ʩʫʙʩʪʨʘʪʘ ʙʳʣʠ ʠʥʢʫʙʠʨʦʚʘʥʳ 2 ʤʝʩʷʮʘ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʨʘʩʩʝʷʥʥʦʤ ʩʚʝʪʝ. ʂʫʣʴʪʫ-

ʨʳ ʙʳʣʠ ʧʨʦʩʤʦʪʨʝʥʳ ʧʦʜ ʙʠʥʦʢʫʣʷʨʥʦʡ ʣʫʧʦʡ Carl 

Zeiss Stemi DV-4 ʥʘ 4-ʡ ʜʝʥʴ ʠ ʜʘʣʝʝ ʯʝʨʝʟ ʢʘʞʜʳʝ 

8 ʜʥʝʡ ʚ ʪʝʯʝʥʠʝ 2 ʤʝʩʷʮʝʚ. ʄʠʢʩʦʤʠʮʝʪʳ, ʚʳʷʚʣʝʥ-

ʥʳʝ ʤʝʪʦʜʦʤ çʚʣʘʞʥʦʡ ʢʘʤʝʨʳè, ʙʳʣʠ ʚʳʩʫʰʝʥʳ 

ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʘʢʣʝʝʥʳ ʚʤʝʩʪʝ ʩ ʢʫ-

ʩʦʯʢʘʤʠ ʩʫʙʩʪʨʘʪʘ ʥʘ ʥʝʙʦʣʴʰʠʝ ʧʦʣʦʩʢʠ ʢʘʨʪʦʥʘ ʠ 

ʧʦʤʝʱʝʥʳ ʚ ʢʦʨʦʙʦʯʢʠ. ʅʘ ʢʦʨʦʙʦʯʢʝ ʙʳʣʘ ʧʨʠʢʣʝ-

ʝʥʘ ʵʪʠʢʝʪʢʘ ʩ ʫʢʘʟʘʥʠʝʤ ʚʠʜʘ ʤʠʢʩʦʤʠʮʝʪʘ/ʤʠʢʩʦ-

ʤʠʮʝʪʦʚ, ʥʘʟʚʘʥʠʷ ʩʫʙʩʪʨʘʪʘ, ʥʦʤʝʨʘ çʚʣʘʞʥʦʡ ʢʘ-

ʤʝʨʳè, ʜʘʪʳ ʧʦʷʚʣʝʥʠʷ ʩʧʦʨʦʢʘʨʧʦʚ ʚʦ çʚʣʘʞʥʦʡ 

ʢʘʤʝʨʝè. ɺʳʰʝʦʧʠʩʘʥʥʘʷ ʤʝʪʦʜʠʢʘ çʚʣʘʞʥʳʭ ʢʘ-

ʤʝʨè ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʤ 

ʤʠʨʝ [5; 21; 24]. ɺʩʝʛʦ ʙʳʣ ʧʦʣʫʯʝʥ 361 ʦʙʨʘʟʝʮ ʤʠʢ-

ʩʦʤʠʮʝʪʦʚ. ʇʦʜ ʦʙʨʘʟʮʦʤ ʤʳ ʧʦʥʠʤʘʝʤ ʢʦʣʦʥʠʶ 

ʩʧʦʨʦʢʘʨʧʦʚ, ʧʦʣʫʯʝʥʥʫʶ ʠʟ ʦʜʥʦʛʦ ʧʣʘʟʤʦʜʠʷ. 

˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 

ɺ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʶʛʦ-ʚʦʩʪʦʢʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩ-

ʢʦʡ ʨʘʚʥʠʥʳ ʥʘ ʢʦʨʝ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘʤʠ ʚʳ-

ʷʚʣʝʥʦ 28 ʚʠʜʦʚ ʤʠʢʩʦʤʠʮʝʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 5 ʧʦ-

ʨʷʜʢʘʤ, 7 ʩʝʤʝʡʩʪʚʘʤ, 13 ʨʦʜʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʢʦʨʝ ʩʦʩʥʳ 

ʨʘʟʚʠʚʘʝʪʩʷ 6 ʫʥʠʢʘʣʴʥʳʭ ʚʠʜʦʚ ʤʠʢʩʦʤʠʮʝʪʦʚ, ʦʪ-

ʩʫʪʩʪʚʫʶʱʠʭ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʦʨʝ ʜʨʫʛʠʭ 

ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ: Echinostelium fragile, Paradiacheopsis 

rigida, Physarum auriscalpium, Ph. mutabile, Stemona-

ria nannengae, Willkommlangea reticulata [1; 14ï16]. 
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ʗʜʨʦ ʙʠʦʪʳ ʩʦʩʪʘʚʣʷʶʪ 7 ʚʠʜʦʚ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʢʦʪʦʨʳʭ ʙʳʣʘ ʙʦʣʝʝ ʠʣʠ ʨʘʚʥʘ 1,5% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʟʘʧʠʩʝʡ (ʨʝʛʠʩʪʨʘʮʠʡ) ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʢ ʥʠʤ ʦʪʥʦʩʷʪ-

ʩʷ: Arcyria cinerea, Comatricha nigra, Echinostelium 

apitectum, Echinostelium minutum, Licea kleistobolus, 

Paradiacheopsis fimbriata, P. solitaria. ɺʩʝ ʚʳʰʝʧʝʨʝ-

ʯʠʩʣʝʥʥʳʝ ʚʠʜʳ ʩʣʠʟʝʚʠʢʦʚ ʷʚʣʷʶʪʩʷ ʦʙʣʠʛʘʪʥʳʤʠ 

ʵʧʠʬʠʪʘʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʦʛʜʘ ʥʝ ʚʳʷʚʣʷʶʪʩʷ ʚ 

ʜʨʫʛʠʭ ʩʫʙʩʪʨʘʪʥʳʭ ʢʦʤʧʣʝʢʩʘʭ. ʀʩʢʣʶʯʝʥʠʝ ʩʦ-

ʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ A. ʩinerea, ʷʚʣʷʶʱʘʷʩʷ ʢʦʩʤʦʧʦʣʠʪ-

ʥʳʤ ʵʚʨʠʙʠʦʥʪʥʳʤ ʚʠʜʦʤ. 

ʆʪʜʝʣʴʥʦ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʪʘʢʩʦʥʦʤʠʯʝ-

ʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʠʦʪʳ ʤʠʢʩʦʤʠʮʝʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʫʙʬʦʨʤʘʮʠʷʭ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ. ʅʘʤʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

ʪʨʠ ʩʫʙʬʦʨʤʘʮʠʠ ʜʣʷ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʧʨʘʚʦʙʝʨʝʞʴʷ 

ʆʙʠ: ʩʦʩʥʦʚʳʝ (B), ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ (C) ʠ ʦʩʠʥʦʚʦ-

ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ (D) ʠ ʦʜʥʘ ʩʫʙʬʦʨʤʘʮʠʷ ʜʣʷ 

ʣʝʥʪʦʯʥʳʭ ʙʦʨʦʚ ʣʝʚʦʙʝʨʝʞʴʷ ʆʙʠ ï ʩʦʩʥʦʚʳʝ ʣʝʩʘ 

(A). ʉʫʙʬʦʨʤʘʮʠʷ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʧʨʘʚʦʙʝʨʝʞʴʷ 

ʆʙʠ ʥʘʭʦʜʠʪʩʷ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʦʜʥʦʠʤʝʥʥʦʡ ʩʫʙʬʦʨʤʘʮʠʠ ʣʝʥʪʦʯʥʳʭ ʙʦʨʦʚ, ʥʘʭʦ-

ʜʷʱʝʡʩʷ ʚ ʟʦʥʝ ʩʪʝʧʝʡ, ʙʦʣʝʝ ʚʣʘʞʥʳʤ ʤʠʢʨʦʢʣʠʤʘ-

ʪʦʤ, ʧʦʵʪʦʤʫ ʚʠʜʳ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʜʘʥʥʳʭ ʩʫʙʬʦʨʤʘ-

ʮʠʷʭ, ʤʳ ʥʝ ʦʙʲʝʜʠʥʷʣʠ ʚ ʦʜʥʫ ʛʨʫʧʧʫ. 

ʉʫʙʬʦʨʤʘʮʠʷ ʦʩʠʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʦʛʦ ʣʝʩʘ ʚ 

ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʚ ʙʘʣʢʘʭ ʛʣʫʙʠʥʦʡ ʜʦ 5ï7 ʤ, ʛʜʝ ʚʣʘʞʥʦʩʪʴ ʩʦʧʦʩʪʘ-

ʚʠʤʘ ʩ ʪʘʝʞʥʳʤʠ ʨʝʛʠʦʥʘʤʠ. 

ɺ ʩʫʙʬʦʨʤʘʮʠʠ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʧʨʘʚʦʙʝʨʝʞʴʷ 

ʆʙʠ ʚʳʷʚʣʝʥʦ 12 ʚʠʜʦʚ ʤʠʢʩʦʤʠʮʝʪʦʚ, ʚ ʙʝʨʝʟʦʚʦ-

ʩʦʩʥʦʚʳʭ ï 15, ʚ ʦʩʠʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ï 20, ʚ 

ʩʫʭʠʭ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʣʝʥʪʦʯʥʳʭ ʙʦʨʦʚ ï 12 ʚʠʜʦʚ 

(ʪʘʙʣ. 1). 

ˤ·͍ͦ͒· 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ 

ʦʩʠʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʦʪʤʝʯʝʥʦ ʟʘ ʩʯʝʪ 

ʚʠʜʦʚ ʧʦʨʷʜʢʘ Physarales, ʪʷʛʦʪʝʶʱʠʭ ʢ ʢʩʠʣʦʙʠʦ-

ʥʪʥʦʤʫ ʢʦʤʧʣʝʢʩʫ. ɻʥʠʣʘʷ ʜʨʝʚʝʩʠʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʚʣʘʛʦʝʤʢʦʩʪʴʶ, ʯʝʤ ʢʦʨʘ ʞʠʚʳʭ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ʄʠʢʩʦʤʠʮʝʪʳ ʚ ʮʝʣʦʤ ʷʚʣʷʶʪ-

ʩʷ ʤʝʟʦʬʠʣʴʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʤʠ 

ʤʠʢʨʦʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩ ʜʦʩʪʘʪʦʯʥʳʤ, ʥʦ ʥʝ ʧʝʨʝʠʟ-

ʙʳʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʚʳʰʝ, ʚ ʦʩʠʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ, ʨʘʟʚʠʚʘ-

ʶʱʠʭʩʷ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʙʘʣʢʘʭ, ʚʣʘʞʥʦʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʙʣʠʟʣʝʞʘʱʠʭ ʧʣʘʢʦʨʥʳʭ 

ʫʯʘʩʪʢʘʭ, ʧʦʵʪʦʤʫ ʠʤʝʥʥʦ ʚ ʜʘʥʥʦʡ ʩʫʙʬʦʨʤʘʮʠʠ 

ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʣʠʟʝʚʠ-

ʢʦʚ. ʊʘʢʞʝ ʜʣʷ ʜʘʥʥʦʡ ʩʫʙʬʦʨʤʘʮʠʠ ʭʘʨʘʢʪʝʨʥʦ ʙʦ-

ʣʝʝ ʚʳʩʦʢʦʝ ʦʙʠʣʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʤʠʢʩʦʤʠʮʝʪʦʚ, 

ʯʝʤ ʚ ʪʨʝʭ ʜʨʫʛʠʭ ʩʫʙʬʦʨʤʘʮʠʷʭ. ɺ ʙʠʦʪʝ ʤʠʢʩʦ-

ʤʠʮʝʪʦʚ ʣʝʥʪʦʯʥʳʭ ʙʦʨʦʚ ʚʳʷʚʣʝʥʦ ʜʚʘ ʫʥʠʢʘʣʴʥʳʭ 

ʚʠʜʘ, ʥʝ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʪʨʝʭ ʜʨʫʛʠʭ ʩʫʙʬʦʨʤʘʮʠ-

ʷʭ: Symphytocarpus flaccidus ʠ Echinostelium fragile. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ Symphytocarpus flaccidus, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ Pinus sylvestris L. [25]. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʪʠ-

ʢʫʣʣʦʠʜʥʳʭ ʤʠʢʩʦʤʠʮʝʪʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʢʦ-

ʨʦʡ ʩʦʩʥʳ ʥʘ ʰʠʨʦʪʥʦ-ʟʦʥʘʣʴʥʦʤ ʛʨʘʜʠʝʥʪʝ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʫʯʠʪʴ ʙʠʦʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʩʣʠʟʝʚʠʢʦʚ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʣʝʩʥʦʡ ʟʦʥʳ. 

ȸɆɇɑɎɜɆ 1 ï ȨɎɊɔɈɔɋ ɖɆɍɓɔɔɇɖɆɍɎɋ ɣɕɎɚɎɘɓɡɛ 
ɒɎɐɗɔɒɎɜɋɘɔɈ ɓɆ ɐɔɖɋ ɗɔɗɓɡ ɔɇɡɐɓɔɈɋɓɓɔɏ Ɉ ɑɋɗɔ-
ɗɘɋɕɓɔɏ Ɏ ɗɘɋɕɓɔɏ ɍɔɓɆɛ ɤɉɔ-ɈɔɗɘɔɐɆ ȭɆɕɆɊɓɔɏ ȷɎɇɎɖɎ 

ɺʠʜ 

ʉʫʙʬʦʨʤʘʮʠʠ 

ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ 

A B C D 

Arcyria cinerea (Bull.) Pers. + ++ ++ +++ 

Arcyria minuta Buchet     + 

Comatricha ellae Hark. + +  + 

Comatricha laxa Rostaf.  + +   

Comatricha nigra 

(Pers. ex J.F. Gmel.) J. Schrot.  
+ +++ +++ +++ 

Didymium nigripes (Link) Fr.    + 

Didymium squamulosum 

(Alb. et Schwein.) Fr.  
  + + 

Diderma effusum 

(Schwein.) Morgan  
  +  

Echinostelium apitectum 

K.D. Whitney  
+ ++ + + 

Echinostelium brooksii 

K.D. Whitney 
+  + + 

Echinostelium fragile 

Nann.-Bremek 
+    

Echinostelium minutum de 

Bary 
++ ++ ++ +++ 

Enerthenema papillatum 

(Pers.) Rostaf.  
 +  + 

Licea kleistobolus 

G.W. Martin 
++ +++ +++ +++ 

Licea parasitica 

(Zukal) G.W. Martin 
 + +  

Paradiacheopsis fimbriata 

(G. Lister et Cran) Hertel ex 

Nann.-Bremek. 
+++ +++ +++ +++ 

Paradiacheopsis rigida 

(Brandza) Nann.-Bremek.  
 + + + 

Paradiacheopsis solitaria 

(Nann.-Bremek.) Nann.-

Bremek.  
+ + + +++ 

Perichaena vermicularis 

(Schwein.) Rostaf.  
   + 

Physarum album (Bull.) 

Chevall. 
   + 

Physarum auriscalpium 

Cooke  
   + 

Physarum decipiens 

M.A. Curtis  
   + 

Physarum globuliferum 

(Bull.) Pers.  
  +  

Physarum lateritium 

(Berk. et Ravenel) Morgan  
   + 

Physarum mutabile 

(Rostaf.) G. Lister 
   + 

Stemonaria nannengae 

(T.N. Lakh. et K.G. Mukerji) 

Nann.-Bremek. 
  +  

Symphytocarpus flaccidus 

(Lister) Ing et Nann.-Bremek.  
+    

Willkommlangea reticulata 

(Alb. et Schwein.) Kuntze  
  +  

ʇʨʠʤʝʯʘʥʠʝ. A ï ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʣʝʥʪʦʯʥʳʭ ʙʦʨʦʚ, 

B ï ʩʦʩʥʦʚʳʝ ʣʝʩʘ, C ï ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ, D ï ʦʩʠ-

ʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʧʨʘʚʦʙʝʨʝʞʴʷ ʆʙʠ. 
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Abstract. The species diversity and taxonomic structure of myxomycetes of the epiphytic-corticoid complex has 
been studied in pine forests on the Pinus sylvestris. The study area is located in the Asian part of Russia, in the 
southeast of the West Siberian Plain. Species diversity has been revealed using the classical method of çmoist-
chambersè, based on the presence in the life cycle of mucus staggering stages ï microcysts and sclerotia, from 
which, under certain favorable conditions, plasmodium and, later, fruit bodies ï sporocarpas may appear in the Petri 
dish. We selected 720 packages for the installation of çmoist-chambersè between 2008 and 2016 in the study area. 
The experiments with çmoist-chambersè were performed between 2008 and 2017. We received 361 samples of the 
myxomycetes. A sample is a colony of sporocarpas derived from a single plasmodium. As a result of taxonomic 
identification we received 28 species of Myxomycetes belonging to 5 orders, 7 families, and 13 genera on the pine 
bark. It is noted that 6 species of Myxomycetes develop on the pine bark, absent in the area of the study on the bark 
of other tree species ï Echinostelium fragile, Paradiacheopsis rigida, Physarum auriscalpium, Ph. mutabile, Stemo-
naria nannengae, Willkommlangea reticulata. 

Keywords: Myxomycetes; species diversity; fungus-like protists; biodiversity; slime molds; Asian Russia; West-
ern Siberia; stripe pine forests; forest-steppe; steppe; Altai Region; Novosibirsk Region; taxonomic structure; Pinus 
sylvestris; substrate complexes; subformations; epiphytes. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʰʢʘʣ ɼ.ʅ. ʎʳʛʘʥʦʚʘ ʧʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʷʤ, ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ çEcoScaleWinè ʧʨʦʚʝʜʝʥʘ ʬʠʪʦʠʥʜʠʢʘʮʠʷ ʵʢʦʪʦʧʦʚ ʝʣʦʚʳʭ ʣʝʩʦʚ ʥʘ ʟʘʧʘʜ-
ʥʦʤ ʩʢʣʦʥʝ ʛʦʨʳ ʃʠʧʦʚʦʡ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʂʫʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʎʝʥʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʠʜʦʚ ʦʮʝʥʝʥʳ 
ʧʦ ʠʭ ʦʙʠʣʠʶ ʚ ʪʠʧʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʦʧʨʝʜʝʣʝʥʳ ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʚʘʣʝʥʪʥʦʩʪʴ ʠ 
ʪʦʣʝʨʘʥʪʥʦʩʪʴ, ʦʮʝʥʝʥʘ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʵʢʦʣʦʛʠ-
ʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʧʠʩʘʥʳ ʩʦʚʦʢʫʧʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʆʮʝʥʝʥʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ 
ʩʦʩʪʘʚ ʜʨʝʚʦʩʪʦʷ ʝʣʴʥʠʢʦʚ, ʧʦʢʘʟʘʥʦ, ʯʪʦ Picea obovata ʦʪʤʝʯʝʥʘ ʚʦ ʚʩʝʭ ʷʨʫʩʘʭ, ʛʜʝ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 
Betula pendula ʠ Pinus sylvestris, ʥʦ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 10ï20% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ 
ʦʩʦʙʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʆʪʤʝʯʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʨʝʚʦʩʪʦʷ, ʚʳʨʘʞʝʥʥʦʩʪʴ çʦʢʦʥ 
ʚʦʟʦʙʥʦʚʣʝʥʠʷè, ʢ ʢʦʪʦʨʳʤ ʪʷʛʦʪʝʝʪ ʧʦʜʨʦʩʪ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚʠʜʦʚ ʵʢʦ-
ʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʙʦʨʝʘʣʴʥʦʡ ʠ ʙʦʨʦʚʦʡ ʛʨʫʧʧ, ʜʦ-
ʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚʥʦʩʷʪ ʥʝʤʦʨʘʣʴʥʘʷ ʠ ʣʫʛʦʚʘʷ (ʚʢʣʶʯʘʷ ʚʳʩʦʢʦʪʨʘʚʥʫʶ) ʛʨʫʧʧʳ, ʥʝʙʦʣʴʰʦʡ ʧʨʦ-
ʮʝʥʪ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʠʜʳ ʥʝʣʝʩʥʦʡ ʛʨʫʧʧʳ (ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʠ ʧʣʶʨʠʟʦʥʘʣʴʥʳʝ). ɹʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘ-
ʣʠʟ ʚʳʷʚʠʣ, ʯʪʦ ʞʠʟʥʝʥʥʘʷ ʬʦʨʤʘ ʩʪʘʙʠʣʴʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʩʪʚʦʣʴʥʳʤ ʜʝʨʝʚʦʤ ʩ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʦʡ 
ʢʨʦʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʥʦʤ ʚʦʟʨʘʩʪʝ ʦʩʦʙʝʡ ʝʣʠ ʩʠʙʠʨʩʢʦʡ. ʀʩʩʣʝʜʫʝʤʳʡ ʬʠʪʦʮʝʥʦʟ ʦʪʥʝʩʝʥ ʢ 
ʧʦʟʜʥʝʩʫʢʮʝʩʩʠʦʥʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ, ʧʦʟʜʥʝʤʫ ʵʪʘʧʫ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʫʢʮʝʩʩʠʠ, ʪʘʢ ʢʘʢ ʜʦʤʠʥʘʥʪʦʤ ʷʚ-
ʣʷʝʪʩʷ ʪʠʧʠʯʥʦ ʢʦʥʢʫʨʝʥʪʥʳʡ ʚʠʜ. ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʪʠ-
ʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ, ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʬʠʪʦʮʝʥʦʟʦʚ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʣʝʨʘʥʪʥʦʩʪʴ; ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʚʘʣʝʥʪʥʦʩʪʴ; ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʰʢʘʣʳ; ʬʠʪʦʠʥʜʠʢʘʮʠʷ; ʵʜʠ-

ʬʠʢʘʪʦʨʳ; ʘʩʩʝʢʪʘʪʦʨʳ; ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ; ʵʢʦʪʦʧ; ʮʝʥʦʧʦʧʫʣʷʮʠʷ; ʬʠʪʦʮʝʥʦʟ; ʜʨʝʚʦʩʪʦʡ; ʏʝʣʷ-
ʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ; ʂʫʩʠʥʩʢʠʡ ʨʘʡʦʥ; ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ; ʛʦʨʘ ʃʠʧʦʚʘʷ. 

ˤ͍͔͔͙͔͒ͤ 
ʆʩʦʙʘʷ ʟʥʘʯʠʤʦʩʪʴ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʢʘʢ ʦʙʲʝʢ-

ʪʦʚ ʜʣʷ ʧʦʟʥʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʜʠʬʠʢʘʪʦʨʦʚ ʦʧʨʝʜʝʣʷʶʪ ʩʪʨʫʢ-

ʪʫʨʫ ʠ ʜʠʥʘʤʠʢʫ ʬʠʪʦʮʝʥʦʟʦʚ ʚ ʮʝʣʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʜʣʷ ʦʮʝʥʢʠ ʬʠʪʦʮʝʥʦʟʦʚ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʶʪ ʬʠʪʦʠʥʜʠʢʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ, ʙʘʟʠʨʫ-



ɻʝʪʤʘʥʝʮ ʀ.ɸ., ʄʦʩʢʚʠʥʘ ʀ.ɺ., ɸʨʪʸʤʝʥʢʦ ɹ.ɸ. 
ɸʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʵʜʠʬʠʢʘʪʦʨʦʚ ʠ ʘʩʩʝʢʪʘʪʦʨʦʚé 03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
 

28  ʉʘʤʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. 2017. ʊ. 6, ˉ 4 (21) 
 

ʶʱʠʝʩʷ ʥʘ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʡ ʧʦ ʧʨʦʠʟʨʘʩʪʘʶʱʠʤ ʥʘ ʥʸʤ ʚʠʜʘʤ ʨʘʩʪʝ-

ʥʠʡ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʬʠʪʦʤʝʪʨʦʚ ʚʳʩʪʫʧʘʶʪ ʨʘʩʪʠ-

ʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʛʨʫʧʧʠʨʦʚʢʠ ʚʠʜʦʚ ʠ ʜʨʫʛʠʝ 

ʮʝʥʦʪʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ. ʕʪʦʪ ʧʦʜʭʦʜ ï ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʠ ʪʨʘʜʠʮʠʦʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʚ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷʭ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʰʢʘʣʳ (ʃ.ɻ. ʈʘʤʝʥʩʢʠʡ [1], 

H. Ellenberg [2], E. Landolt [3], ɼ.ʅ. ʎʳʛʘʥʦʚ [4]) ʠ ʩʝ-

ʨʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʰʢʘʣ (ɺ.ʇ. ʂʦʨʦʣʶʢ [5], ʊ.ɸ. ʂʦ-

ʤʘʨʦʚʘ ʠ ʜʨ. [6]) ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʘʥʘʣʠʟʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʨʘʟʥʳʭ ʙʠʦ-

ʤʦʨʬ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ 

ʨʝʩʧʫʙʣʠʢ ʄʘʨʠʡ-ʕʣ, ʊʘʪʘʨʩʪʘʥʘ, ʏʫʚʘʰʠʠ ʠ ʨʷʜʘ 

ʦʙʣʘʩʪʝʡ: ɸʨʭʘʥʛʝʣʴʩʢʦʡ, ʄʦʩʢʦʚʩʢʦʡ, ʀʨʢʫʪʩʢʦʡ ʠ 

ʜʨ. (ʖ.ɸ. ɼʦʨʦʛʦʚʘ, ʃ.ɸ. ɾʫʢʦʚʘ [7], ʃ.ɸ. ɾʫʢʦʚʘ, 

ʖ.ɸ. ɼʦʨʦʛʦʚʘ, ʅ.ɺ. ʊʫʨʤʫʭʘʤʝʪʦʚʘ [8], ʊ.ɸ. ʇʦʣʷʥ-

ʩʢʘʷ [9]). 

ʂʣʠʤʘʪʦʧʠʯʝʩʢʠʝ ʠ ʵʜʘʬʦʪʦʧʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, 
ʩʦʟʜʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʞʠʤʳ ʚ ʫʩʣʦʚʠʷʭ 
ʛʝʦʪʦʧʦʚ ʨʘʩʪʝʥʠʡ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʥʝʧʦʩʨʝʜʩʪ-
ʚʝʥʥʳʤ ʠʟʤʝʨʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʳ. (ʇ.ʗ. ɼʠʜʫʭ, 
ʇ.ʗ. ʇʣʶʪʘ, ɻ.ʅ. ʂʘʨʢʫʮʠʝʚ [10], ʃ.ɹ. ɿʘʫʛʦʣʴʥʦʚʘ ʠ 
ʜʨ. [11]). ʅʦ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʧʨʦʪʷʞʸʥʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʚʳʜʝʣʦʚ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʙʦʨʥʦʡ ʙʘʟʳ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 
ʤʝʪʦʜʦʚ ʥʝ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʋʯʠ-
ʪʳʚʘʷ ʠʤʝʶʱʠʡʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʤʥʦʛʠʭ ʧʦ-
ʢʦʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʚʦ-
ʢʫʧʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʘ 
ʦʩʥʦʚʝ ʧʦʚʝʜʝʥʠʷ ʩʘʤʠʭ ʚʠʜʦʚ (ʠʭ ʧʨʠʩʫʪʩʪʚʠʷ ʠ 
ʦʙʠʣʠʷ), ʚʳʩʪʫʧʘʶʱʠʭ ʚ ʨʦʣʠ ʩʚʦʝʦʙʨʘʟʥʳʭ ʬʠʪʦ-
ʤʝʪʨʦʚ, ʠʥʪʝʛʨʠʨʫʷ ʩʚʦʝʡ ʨʝʘʢʮʠʝʡ ʚʣʠʷʥʠʝ ʧʨʷʤʦ-
ʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʪ.ʝ. ʥʝʧʦʩʨʝʜʩʪʚʝʥ-
ʥʳʭ ʩʚʦʡʩʪʚ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʦʩʦʙʝʡ. 
ʄʝʪʦʜ ʩʪʘʥʜʘʨʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʰʢʘʣ ʦʪʥʦʩʠʪ-

ʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʤʘʨʰʨʫʪʥʳʭ ʧʦʣʝʚʳʭ ʤʝʪʦʜʦʚ, ʦʩʥʦ-
ʚʘʥʥʳʭ ʥʘ ʠʟʫʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʷʜʦʚ, ʧʦʜ ʢʦʪʦ-
ʨʳʤʠ ʚ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʧʦʥʠʤʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-
ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʙʠʣʠʷ ʠ ʩʦʩʪʘʚʘ ʮʝʥʦʧʦʧʫʣʷʮʠʡ 
ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʦʚ ʩʨʝʜʳ. 
ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʘʞʜʦʛʦ ʚʠʜʘ ʬʠʪʦʮʝʥʦʟʘ. ʊʘʢʦʡ 
ʤʝʪʦʜ ʚʳʷʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʠʘʧʘʟʦʥʦʚ ʠʣʠ ʦʧ-
ʪʠʤʫʤʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʰʢʘʣʳ ʃ.ɻ. ʈʘ-
ʤʝʥʩʢʦʛʦ, ɼ.ʅ. ʎʳʛʘʥʦʚʘ, ʘ ʪʘʢʞʝ ɻ. ʕʣʣʝʥʙʝʨʛʘ ʠ 
ʕ. ʃʘʥʜʦʣʴʪʘ ʠ ʜʨ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʦʩʥʦ-

ʚʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʰʢʘʣ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʛʝʦ-
ʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʠ ʧʦʣʫʯʘʪʴ ʪʦʯʝʯʥʳʝ ʠ ʜʠʘ-
ʧʘʟʦʥʥʳʝ ʦʮʝʥʢʠ ʜʣʷ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʢʘʞʜʦʛʦ ʚʠʜʘ 
ʨʘʩʪʝʥʠʡ ʧʦ ʠʥʪʝʨʝʩʫʶʱʝʤʫ ʠʩʩʣʝʜʫʝʤʦʤʫ ʬʘʢʪʦʨʫ 
ʠ ʩʦʚʦʢʫʧʥʫʶ ʦʮʝʥʢʫ ʤʝʩʪʦʦʙʠʪʘʥʠʡ [12, ʩ. 87ï89]. 
ʊʘʢʠʝ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘ-
ʯʠʤʳ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʪʦʯʥʦʩʪʠ, ʘ ʨʘʩʪʠʪʝʣʴʥʳʝ 
ʛʨʫʧʧʠʨʦʚʢʠ, ʚʳʩʪʫʧʘʶʱʠʝ ʚ ʢʘʯʝʩʪʚʝ ʬʠʪʦʤʝʪʨʦʚ, 
ʩʧʦʩʦʙʥʳ ʦʙʲʝʢʪʠʚʥʝʝ, ʯʝʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦ-
ʜʳ, ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. 
ʉʪʘʥʜʘʨʪʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʰʢʘʣʳ, ʚʦʧʨʦʩʳ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʝʨʠʬʠʢʘʮʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ 

ʠʟʤʝʨʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʥʘ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʨʘʩʩʯʠʪʘʥʥʳʤ ʧʦ ʰʢʘʣʘʤ, 

ʠʩʩʣʝʜʫʶʪʩʷ ʚ ʮʝʣʦʤ ʨʷʜʝ ʨʘʙʦʪ (ʇ.ʉ. ʐʠʨʦʢʠʭ [13], 

ɽ.ɸ. ɿʫʙʢʦʚʘ [14], ʊ.ɸ. ʇʦʣʷʥʩʢʘʷ [9], ɽ.ʉ. ɿʦʣʦʪʦʚʘ, 

ʅ.ʉ. ʀʚʘʥʦʚʘ [15], ʀ.ɸ. ɻʝʪʤʘʥʝʮ, ʖ.ɸ. ʉʝʨʝʙʨʝʥʥʠ-

ʢʦʚʘ [16]). 

ʇʦ ʤʥʝʥʠʶ ɸ.ɸ. ʅʠʮʝʥʢʦ [17], ʮʝʥʦʪʠʯʝʩʢʘʷ ʨʦʣʴ 
ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʠʜʘ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʘʨʝʘʣʘ ʠʟʤʝ-
ʥʷʝʪʩʷ, ʧʦʵʪʦʤʫ ʚʳʷʚʣʝʥʠʝ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʭ 
ʛʨʫʧʧ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ 
ʦʩʪʘʸʪʩʷ ʠ ʩʝʛʦʜʥʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʂʨʦʤʝ ʪʦʛʦ, 
ʘʥʘʣʠʟ ʕʎɻ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʝʡʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, 
ʢʦʪʦʨʳʡ ʥʘʨʘʚʥʝ ʩ ʘʥʘʣʠʟʦʤ ʧʨʠʩʫʪʩʪʚʠʷ ʢʣʶʯʝʚʳʭ 
ʚʠʜʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʠʩʢʨʝʪʥʦʩʪʠ 
ʩʦʦʙʱʝʩʪʚ, ʚʳʨʘʞʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʤʝʥ ʚʠ-
ʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 
ʧʨʦʙʣʝʤ ʬʠʪʦʮʝʥʦʣʦʛʠʠ [18, ʩ. 174ï181]. 
ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʘʣʴʥʝʡʰʫʶ ʨʘʟʨʘ-

ʙʦʪʢʫ ʬʠʪʦʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʮʝʣʴ ʢʦʪʦ-
ʨʦʡ ï ʚʳʷʚʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʵʢʦ-
ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʵʜʠʬʠʢʘʪʦʨʦʚ ʠ ʘʩʩʝʢʪʘʪʦ-
ʨʦʚ ʶʞʥʦ-ʪʘʸʞʥʳʭ ʣʝʩʦʚ. 

˸͔͙͊ͭͪ͊͡· ͙ ͔ͣͭͦ͒· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2012ï2017 ʛʦʜʘʭ, ʦʙʲ-

ʝʢʪʦʤ ʚʳʙʨʘʥ ʫʯʘʩʪʦʢ ʧʣʦʱʘʜʴʶ 0,5 ʛʘ ʝʣʦʚʦʛʦ ʣʝʩʘ, 
ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʩʘʤʦʤ ʧʨʦʪʷʞʸʥʥʦʤ ʭʨʝʙʪʝ ʟʘ-
ʧʘʜʥʦʛʦ ʪʝʨʨʘʩʦʚʠʜʥʦʛʦ ʩʢʣʦʥʘ ʛʦʨʳ ʃʠʧʦʚʦʡ ʚ ʧʦʜ-
ʟʦʥʝ ʶʞʥʦ-ʪʘʸʞʥʳʭ ʣʝʩʦʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 
ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʂʫʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. 
ʉʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʘʤ ʃ.ɸ. ʉʦʢʦʣʦʚʦʡ [19], ʥʘʠ-

ʙʦʣʴʰʘʷ ʨʦʣʴ ʚ ʩʣʦʞʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 
ʵʪʦʡ ʧʦʜʟʦʥʳ ʧʨʠʥʘʜʣʝʞʠʪ ʩʦʩʥʦʚʳʤ, ʣʠʩʪʚʝʥʥʠʯ-
ʥʦ-ʩʦʩʥʦʚʳʤ ʠ ʩʤʝʰʘʥʥʳʤ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʳʤ ʣʝ-
ʩʘʤ, ʛʦʩʧʦʜʩʪʚʫʶʱʠʤ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʢʨʫʧʥʳʭ ʧʨʦ-
ʤʳʰʣʝʥʥʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʚ ʤʝʞʛʦʨʥʳʭ ʜʝ-
ʧʨʝʩʩʠʷʭ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʰʠʨʦʢʠʤ ʠ ʧʨʦʜʦʣʴʥʳʤ 
ʫʯʘʩʪʢʘʤ ʜʦʣʠʥ ʨʝʢ ʖʨʶʟʘʥʠ, ʂʘʪʘʚʘ, ʉʘʪʢʠ, ɸʷ, 
ʂʫʩʳ, ʋʬʘʣʝʷ, ʅʷʟʠ ʠ ʋʬʳ. ʉʢʣʦʥʳ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ 
ʋʬʠʤʩʢʦʛʦ ʘʤʬʠʪʝʘʪʨʘ, ʦʙʨʘʱʝʥʥʳʝ ʥʘ ʟʘʧʘʜ, ʦʪ-
ʢʨʳʪʳ ʧʨʷʤʦʤʫ ʜʝʡʩʪʚʠʶ ʚʣʘʞʥʳʭ ʘʪʣʘʥʪʠʯʝʩʢʠʭ 
ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʧʦʢʨʳʪʳ ʧʠʭʪʦʚʦ-ʝʣʦʚʦ-ʢʠʩʣʠʯʥʠ-
ʢʦʚʳʤʠ ʣʝʩʘʤʠ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʦ-ʧʘʧʦʨʦʪ-
ʥʠʢʦʚʳʤʠ ʣʝʩʘʤʠ ʩ ʚʳʩʦʢʠʤ ʨʘʟʥʦʪʨʘʚʴʝʤ. ʉʦʛʣʘʩʥʦ 
ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ, ʣʝʩʘ ʠʤʝʶʪ IIIïIV ʢʣʘʩʩ 
ʙʦʥʠʪʝʪʘ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤ ʧʦʜʣʝʩʢʦʤ [20]. 
ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʵʜʠʬʠʢʘʪʦʨʘʤʠ ʨʘʩʩʯʠʪʘʥʘ 
ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʚʘʣʝʥʪʥʦʩʪʴ (PEV) ʢʘʢ 
ʤʝʨʘ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʠ (ʎʇ) ʢʦʥ-
ʢʨʝʪʥʦʛʦ ʚʠʜʘ ʢ ʠʟʤʝʥʝʥʠʶ ʦʜʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʬʘʢʪʦʨʘ. ɺʝʣʠʯʠʥʘ PEV ʨʘʚʥʘ ʜʦʣʠ ʜʠʘʧʘʟʦʥʘ ʩʪʫʧʝ-
ʥʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʦʪ ʚʩʝʡ ʰʢʘʣʳ: 

 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 
ʧʦ 9 ʰʢʘʣʘʤ ɼ.ʅ. ʎʳʛʘʥʦʚʘ (ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 
ï Tm, ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ï Kn, ʦʤʙʨʦʢʣʠʤʘʪʠʯʝʩʢʦʡ 
ï Om, ʢʨʠʦʩʢʦʧʠʯʝʩʢʦʡ ï Cr, ʦʩʚʝʱʝʥʠʷ/ʟʘʪʝʥʝʥʠʷ ï 
Lc, ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ ï Hd, ʪʨʦʬʥʦʩʪʠ ï Tr, ʥʠʪʨʠʬʠ-
ʢʘʮʠʠ ï Nt, ʢʠʩʣʦʪʥʦʩʪʠ ï Rc). 
ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʥʦʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ 

ʢ ʩʦʚʦʢʫʧʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ 
ʚʳʯʠʩʣʝʥ ʠʥʜʝʢʩ ʪʦʣʝʨʘʥʪʥʦʩʪʠ (It) ʚ ʜʦʣʷʭ ʠʣʠ ʤʝʨʘ 
ʩʪʝʥʦ- ʠ ʵʚʨʠʙʠʦʥʪʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

ɺ ʭʦʜʝ ʤʘʨʰʨʫʪʥʦʡ ʨʝʢʦʛʥʦʩʮʠʨʦʚʢʠ ʚʳʷʚʣʝʥʳ 

ʦʜʥʦʨʦʜʥʳʝ ʫʯʘʩʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʣʦʱʘʜʴ ʢʦʪʦ-

ʨʳʭ ʦʧʨʝʜʝʣʝʥʘ ʨʘʟʤʝʨʦʤ ʬʠʪʦʛʝʥʥʦʛʦ ʧʦʣʷ ʜʝʨʝʚʴ-

ʝʚ ʠ ʩʦʩʪʘʚʠʣʘ 25Ĭ25 ʤ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʝʥʳ ʩʪʘʥ-
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ʜʘʨʪʥʳʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ 

ʩʧʠʩʢʦʚ ʚʠʜʦʚ. ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʩʧʠʩʢʠ ʦʙʨʘʙʦʪʘʥʳ 

ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʦʤʧʣʝʢʩʝ çEcoScaleWinè ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʤʝʪʦʜʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʩʝʨʝʜʠʥʳ ʠʥʪʝʨ-

ʚʘʣʘ ʧʦ ʦʙʠʣʠʶ [12, ʩ. 87ï89]. ʈʘʩʩʯʠʪʘʥʳ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ ʢʫ-

ʩʪʘʨʥʠʢʦʚ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʨʦʜʥʳʭ ʮʝʥʦ-

ʧʦʧʫʣʷʮʠʡ ʦʧʨʝʜʝʣʝʥʘ ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʚʘʣʝʥʪʥʦʩʪʴ (REV), ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚʠʜʦʚ ʜʨʝʚʝʩ-

ʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʢʘʞʜʦʤʫ ʬʘʢʪʦʨʫ ʧʨʠʚʝʜʝʥ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (K.ec.eff.), 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʦʪʥʦʰʝʥʠʝ REV/PEV, ʚʳ-

ʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ [8]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʥʦ- ʠ ʵʚʨʠʚʘʣʝʥʪʥʦʩʪʠ ʢʘʞ-

ʜʦʛʦ ʚʠʜʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ ʩʪʝʥʦʚʘʣʝʥʪʥʳʤʠ (ʉɺ) ʩʯʠʪʘʶʪʩʷ ʚʠʜʳ, ʟʘ-

ʥʠʤʘʶʱʠʝ 1/3 ʰʢʘʣʳ; ʵʚʨʠʚʘʣʝʥʪʥʳʤʠ (ʕɺ) ï ʙʦʣʝʝ 

2/3 ʰʢʘʣʳ, ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ʤʝʟʦʚʘʣʝʥʪʥʳʝ (ʄɺ). 

ʇʦʩʣʝʜʥʠʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʝʤʠʩʪʝʥʦ- (ɻʉɺ), ʤʝ-

ʟʦ- ʠ ʛʝʤʠʵʚʨʠʚʘʣʝʥʪʥʳʝ (ɻʕɺ) ʬʨʘʢʮʠʠ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʧʦ ʛʨʫʧʧʘʤ ʪʦʣʝʨʘʥʪʥʦʩʪʠ 

ʪʨʘʜʠʮʠʦʥʥʦʝ: ʩʪʝʥʦʙʠʦʥʪʥʳʝ (ʉɹ), ʜʠʘʧʘʟʦʥ ʟʥʘʯʝ-

ʥʠʡ It< 0,34; ʛʝʤʠʩʪʝʥʦʙʠʦʥʪʥʳʝ (ɻʉɹ), ʦʥ ʢʦʣʝʙʣʝʪ-

ʩʷ ʦʪ 0,34 ʜʦ 0,45; ʫ ʤʝʟʦʙʠʦʥʪʥʳʭ (ʄɹ) ʦʪ 0,45 ʜʦ 

0,56; ʫ ʛʝʤʠʵʚʨʠʙʠʦʥʪʥʳʭ ʦʪ 0,56 ʜʦ 0,67 ʠ ʵʚʨʠ-

ʙʠʦʥʪʥʳʭ > 0,67. 

˾͔ͯ͘͡Έͭ͊ͭ· ͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 
ɼʣʷ ʚʩʝʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʩʠʥʫʟʠʡ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠ-

ʮʘʭ 1, 2. 

ȸɆɇɑɎɜɆ 1 ï ȵɔɘɋɓɜɎɆɑɢɓɡɋ, ɖɋɆɑɎɍɔɈɆɓɓɡɋ ɣɐɔɑɔɉɎɝɋɗɐɎɋ ɈɆɑɋɓɘɓɔɗɘɎ (PEV, REV), ɐɔɣɚɚɎɜɎɋɓɘ ɣɐɔɑɔ-
ɉɎɝɋɗɐɔɏ ɣɚɚɋɐɘɎɈɓɔɗɘɎ (K. ec. eff.) Ɏ ɎɓɊɋɐɗ ɘɔɑɋɖɆɓɘɓɔɗɘɎ (It) ɣɊɎɚɎɐɆɘɔɖɔɈ Ɏ ɆɗɗɋɐɘɆɘɔɖɔɈ ɕɔ ɞɐɆɑɆɒ 
Ȫ.ȳ. ȼɡɉɆɓɔɈɆ, 1983 

ˉ ɺʠʜ 

Hd Tr Nt Rc 
It 

ʧʦʯʚ. PEV REV 
K.ec. 

eff. (%) 
PEV REV 

K. ec. 

eff. (%) 
PEV REV 

K. ec. 

eff. (%) 
PEV REV 

K. ec. 

eff. (%) 

1 
Betula pen-

dula Roth 

0,48 

ʄɺ 
0,17 35 

0,47 

ʄɺ 
0,11 23 

0,82 

ʕɺ 
0,23 28 

0,85 

ʕɺ 
0,38 45 

0,61 

ɻʕɹ 

2 
Daphne me-

sereum L. 

0,22 

ʉɺ 
ï ï 

0,33 

ʉɺ 
ï ï 

0,64 

ɻʕɺ 
ï ï 

0,54 

ʄɺ 
ï ï 

0,43 

ɻʉɹ 

3 
Frangula 

alnus Mill  

0,48 

ʄɺ 
0,02 0,04 

0,37 

ɻʉɺ 
0,04 0,001 

0,64 

ɻʕɺ 
0,03 0,05 

0,46 

ʄɺ 
0,05 11 

0,49 

ʄɹ 

4 
Picea obo-

vata Ledeb. 

0,30 

ʉɺ 
0,26 87 

0,42 

ɻʉɺ 
0,16 38 

0,82 

ʕɺ 
0,37 44 

0,77 

ʕɺ 
0,31 40 

0,58 

ɻʕɹ 

5 
Pinus syl-

vestris L. 

0,57 

ɻʕɺ 
0,06 11 

0,42 

ɻʉɺ 
0,09 21,4 

0,82 

ʕɺ 
0,41 50 

0,86 

ʕɺ 
0,22 25,5 

0,70 

ʕɹ 

6 
Rosa canina 

L. 

0,65 

ɻʕɺ 
0,11 17 

0,37 

ɻʉɺ 
0,04 10,8 

0,82 

ʕɺ 
0,03 3,6 

1,00 

ʕɺ 
0,05 5,0 

0,68 

ʕɹ 

7 
Sorbus au-

cuparia L. 

0,39 

ɻʉɺ 
0,19 49 

0,47 

ʄɺ 
0,10 21,2 

0,82 

ʕɺ 
0,27 33,0 

0,92 

ʕɺ 
0,24 26,0 

0,65 

ɻʕɹ 

8 
Virburnum 

opulus L. 
ï ï ï ï ï ï 

0,45 

ʄɺ 
ï ï 

0,54 

ʄɺ 
ï ï 

0,49 

ʄɹ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʚʝʜʸʥ ʘʥʘʣʠʟ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩ-

ʢʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʷʚʣʷʶʱʠʡʩʷ 

ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʟʫʯʝʥʠʷ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ 

ʩʤʝʥ, ʪʘʢ ʢʘʢ ʩʧʝʢʪʨ ʟʘʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʠʥʪʝʛʨʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʜʝʩʷʪʢʦʚ ʠ ʩʦʪʝʥ ʚʠʜʦʚ 

(ʨʠʩ. 1). 

ɿʥʘʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪ-

ʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ 

Picea obovata ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʳ Tm ʠ Om. ʕʪʦ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʜʘʥ-

ʥʦʛʦ ʚʠʜʘ ʥʝ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʨʤʦʢʣʠʤʘʪʠʯʝ-

ʩʢʠʤ ʠ ʦʤʙʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʂʫʩʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠ ʦʙʠʪʘʥʠʝ ʚ ʢʨʘʝʚʳʭ ʮʝ-

ʥʦʧʦʧʫʣʷʮʠʷʭ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʙʦʨʝʘʣʴʥʳʭ 

ʚʠʜʦʚ ʠʤʝʶʪ ʧʦʯʚʝʥʥʳʝ ʬʘʢʪʦʨʳ. ɸʥʘʣʠʟ ʮʠʬʨʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʜʣʷ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʵʜʠʬʠʢʘʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʳ ʫʚʣʘʞʥʝ-

ʥʠʷ (50%) ʠ ʪʨʦʬʥʦʩʪʴ (70,5%) ʧʦʯʚ. 

ʆʙʦʩʦʙʣʝʥʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʰʢʘʣʘ Lc, ʧʦ ʢʦʪʦ-

ʨʦʡ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ ʵʚʨʠʚʘʣʝʥʪʥʦʡ ʠ ʛʝʤʠʵʚʨʠʚʘ-

ʣʝʥʪʥʦʡ ʬʨʘʢʮʠʡ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʵʜʠ-

ʬʠʢʘʪʦʨʦʚ ʠ ʘʩʩʝʢʪʘʪʦʨʦʚ ʧʦ ʬʘʢʪʦʨʫ ʦʩʚʝʱʸʥʥʦʩʪʠ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʨʦʠʟʨʘʩʪʘʥʠʝ ʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʷʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʫʩʣʦʚʠʷʤʠ ʦʩʚʝʱʝʥʥʦʩʪʠ: 

ʦʪ ʩʦʤʢʥʫʪʦʛʦ ʜʨʝʚʦʩʪʦʷ ʜʦ ʵʢʦʪʦʥʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʘʣʠʟʦ-

ʚʘʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʚʘʣʝʥʪʥʦʩʪʴ ʚʠʜʦʚ ʜʨʝʚʝʩʥʦʡ 

ʩʠʥʫʟʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ. ʅʘʠʙʦʣʴ-

ʰʘʷ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʡ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʦʪʤʝʯʝʥʘ ʜʣʷ P. obovata ʧʦ ʪʝʨʤʦʢʣʠʤʘʪʠʯʝʩʢʠʤ 

(Tm, Om) ʠ ʵʜʘʬʦʪʦʧʠʯʝʩʢʠʤ (Hd, Tr) ʬʘʢʪʦʨʘʤ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ ʦʙʣʘʜʘʶʪ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʠʘʧʘʟʦʥʦʤ. 

ɸʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʩʪʦʦʙʠ-

ʪʘʥʠʡ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʦʚ ʜʨʝʚʝʩʥʦʡ ʩʠʥʫʟʠʠ ʧʦ-

ʢʘʟʘʣ, ʯʪʦ ʧʦ ʪʝʨʤʦʨʝʞʠʤʫ ʠ ʦʤʙʨʦʨʝʞʠʤʫ ʮʝʥʦʢʣʠ-

ʤʘʪʘ ʦʥʠ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʧʝʨʝʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪ ʩʫʙʙʦʨʝʘʣʴʥʦʛʦ ʜʦ ʥʝʤʦʨʘʣʴʥʦʛʦ 

(6,5ï8,0) ʠ ʦʪ ʩʫʙʘʨʠʜʥʦʛʦ ʜʦ ʩʫʙʛʫʤʠʜʥʦʛʦ; ʩ ʨʘʟʥʠ-
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ʮʝʡ ʚʳʧʘʜʝʥʠʷ ʠ ʠʩʧʘʨʝʥʠʷ ʦʩʘʜʢʦʚ ʦʪ 0 ʜʦ 

400 ʤʤ/ʛʦʜ (7,5ï9,0); ʧʦ ʢʨʠʦʨʝʞʠʤʫ ï ʚ ʜʠʘʧʘʟʦʥʝ 

(5,0ï8,0) ʦʪ ʩʫʨʦʚʳʭ ʟʠʤ ʩ ʠʟʦʪʝʨʤʦʡ ʩʘʤʦʛʦ ʭʦʣʦʜ-

ʥʦʛʦ ʤʝʩʷʮʘ ʦʪ ï16Áʉ ʜʦ ï24Áʉ ʜʦ ʫʤʝʨʝʥʥʳʭ; ʧʦ 

ʬʘʢʪʦʨʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ï ʚ ʤʘʪʝʨʠʢʦʚʦʤ/ʩʫʙʤʘ-

ʪʝʨʠʢʦʚʦʤ ʨʝʞʠʤʝ. ʎʝʥʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʦʧ-

ʨʝʜʝʣʷʶʱʠʡ ʩʚʝʪʦʚʦʡ ʨʝʞʠʤ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ 2,0ï6,0, ʯʪʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʨʝʞʠʤʘʤ ʦʪʢʨʳʪʳʭ/ʧʦʣʫʦʪʢʨʳʪʳʭ ʧʨʦʩʪ-

ʨʘʥʩʪʚ ʠ ʩʚʝʪʣʳʭ/ʪʝʥʠʩʪʳʭ ʣʝʩʦʚ. ʇʘʨʘʤʝʪʨʳ ʵʜʘʬʦ-

ʪʦʧʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: Hd (9ï15) ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʝʨʝʭʦʜʥʦʤʫ ʨʝʞʠʤʫ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ ʦʪ ʣʫʛʦʚʦ-

ʩʪʝʧʥʦʛʦ ʜʦ ʩʳʨʦ-ʣʝʩʦʣʫʛʦʚʦʛʦ. ʇʦʢʘʟʘʪʝʣʠ ʪʨʦʬʥʦ-

ʩʪʠ (4ï7) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʤʝʞʫʪʦʯʥʦʤʫ ʨʝʞʠʤʫ ʦʪ 

ʙʝʜʥʳʭ ʜʦ ʜʦʚʦʣʴʥʦ ʙʦʛʘʪʳʭ ʧʦʯʚ. ʇʦʢʘʟʘʪʝʣʠ ʢʠʩ-

ʣʦʪʥʦʩʪʠ (5ï9) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʤʝʟʦʘʮʠʜʦʬʠʣʴ-

ʥʦʤ ʨʝʞʠʤʝ (ʧʝʨʝʭʦʜʥʳʡ ʦʪ ʢʠʩʣʳʭ ʜʦ ʥʝʡʪʨʘʣʴʥʳʭ 

ʧʦʯʚ, ʩ ʨʅ 6,5ï7,2). ʅʠʪʨʠʬʠʢʘʮʠʷ ʧʦʯʚ ʩʦʦʪʚʝʪʩʪʚʫ-

ʝʪ ʜʠʘʧʘʟʦʥʫ (3ï7), ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʠʘʧʘʟʦʥ ʦʪ 

ʙʝʜʥʳʭ ʘʟʦʪʦʤʜʦ ʜʦʩʪʘʪʦʯʥʦ ʦʙʝʩʧʝʯʝʥʥʳʭ. 

ȸɆɇɑɎɜɆ 2 ï ȵɔɘɋɓɜɎɆɑɢɓɡɋ, ɖɋɆɑɎɍɔɈɆɓɓɡɋ ɣɐɔɑɔɉɎɝɋɗɐɎɋ ɈɆɑɋɓɘɓɔɗɘɎ (PEV, REV), ɐɔɣɚɚɎɜɎɋɓɘ ɣɐɔɑɔ-
ɉɎɝɋɗɐɔɏ ɣɚɚɋɐɘɎɈɓɔɗɘɎ (K. ec. eff.) Ɏ ɎɓɊɋɐɗɡ ɘɔɑɋɖɆɓɘɓɔɗɘɎ (It) ɣɊɎɚɎɐɆɘɔɖɔɈ Ɏ ɆɗɗɋɐɘɆɘɔɖɔɈ ɈɎɊɔɈ ɕɔ ɞɐɆ-
ɑɆɒ Ȫ.ȳ. ȼɡɉɆɓɔɈɆ, 1983 
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1 
Betula pen-

dula Roth 

0,53 

ʄɺ 
22,6 4 

0,80 

ʕɺ 
0,20 25 

0,40 

ɻʉɺ 
0,10 25 

0,67 

ɻʕɺ 
0,18 26,8 

0,60 

ɻʕɹ 

0,67 

ɻʕɹ 
0,09 13,4 

2 
Daphne me-

sereum L. 

0,53 

ʄɺ 
ï ï 

0,67 

ɻʕɺ 
ï ï 

0,40 

ɻʉɺ 
ï ï 

0,53 

ʄɺ 
ï ï 

0,53 

ʄɹ 

0,56 

ʄɹ 
ï ï 

3 
Frangula 

alnus Mill  

0,53 

ʄɺ 
0,03 5,6 

0,70 

ʕɺ 
0,03 4,2 

0,47 

ʄɺ 
0,02 4 

0,47 

ʄɺ 
0,05 10,6 

0,55 

ʄɹ 

0,78 

ʕɹ 
0,11 14 

4 
Picea obo-

vata Ledeb. 

0,29 

ʉɺ 
0,09 31 

0,70 

ʕɺ 
0,17 24 

0,33 

ʉɺ 
0,17 51 

0,53 

ʄɺ 
0,2 38 

0,47 

ʄɹ 

0,89 

ʕɹ 
0,44 49 

5 
Pinus syl-

vestris L. 

0,59 

ʄɺ 
0,12 20 

0,80 

ʕɺ 
0,17 21 

0,40 

ɻʉɺ 
0,10 0,002 

0,73 

ʕɺ 
0,18 24 

0,63 

ɻʕɹ 

0,67 

ɻʕɹ 
0,11 16,4 

6 
Rosa canina 

L. 

0,53 

ʄɺ 
0,03 5,6 

0,80 

ʕɺ 
0,13 16 

0,67 

ɻʕɺ 
0,02 2,9 

0,40 

ɻʕɺ 
0,05 12,5 

0,65 

ɻʕɹ 

0,67 

ɻʕɹ 
0,24 35,8 

7 
Sorbus au-

cuparia L. 

0,65 

ɻʕɺ 
0,10 15 

0,60 

ʕɺ 
0,11 18 

0,47 

ʄɺ 
0,10 0,002 

0,53 

ʄɺ 
0,09 17 

0,56 

ʄɹ 

1,00 

ʕɹ 
0,11 10 

8 
Virburnum 

opulus L. 

0,59 

ɻʕɺ 
ï  

0,70 

ʄɺ 
ï ï 

0,40 

ɻʉɺ 
ï ï 

0,53 

ʄɺ 
ï ï 

0,56 

ʄɹ 

0,89 

ʕɹ 
ï ï 

 
ȶɎɗəɓɔɐ 1 ï Ƀɐɔɑɔɉɔ-ɜɋɓɔɘɎɝɋɗɐɎɋ ɉɖəɕɕɡ ɍɆɕɆɊɓɔɉɔ ɗɐɑɔɓɡ ɉɔɖɡ ȱɎɕɔɈɔɏ 

 

ʀʟʫʯʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʘʚʘ ʜʨʝ-

ʚʦʩʪʦʷ ʬʠʪʦʮʝʥʦʟʦʚ ʝʣʴʥʠʢʘ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʟʝʣʝʥʦ-

ʤʦʰʥʦʛʦ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʛʣʘʚʥʘʷ ʣʝʩʦʦʙʨʘʟʫʶʱʘʷ ʧʦ-

ʨʦʜʘ P. obovata ʦʪʤʝʯʝʥʘ ʚʦ ʚʩʝʭ ʷʨʫʩʘʭ, ʛʜʝ ʪʘʢʞʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ Betula pendula ʠ Pinus sylvestris, ʥʦ ʠʭ 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 10ï20% ʦʪ ʦʙ-

ʱʝʛʦ ʯʠʩʣʘ ʚʩʝʭ ʦʩʦʙʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʆʪʤʝ-

ʯʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʨʝʚʦʩʪʦʷ, 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ çʦʢʥʘ ʚʦʟʦʙʥʦʚʣʝʥʠʷè ʩ ʧʨʠʩʫʪ-

ʩʪʚʠʝʤ ʩʚʝʪʦʣʶʙʠʚʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ɸʥʘʣʠʟ ʙʠʦ-
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ʤʦʨʬ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ P. abies ʭʘʨʘʢʪʝʨʥʘ ʞʠʟʥʝʥʥʘʷ 

ʬʦʨʤʘ ï ʦʜʥʦʩʪʚʦʣʴʥʦʝ ʜʝʨʝʚʦ ʩ ʨʘʟʣʠʯʥʳʤ ʭʘʨʘʢʪʝ-

ʨʦʤ ʢʨʦʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʥʦʤ ʚʦʟʨʘʩʪʝ 

ʵʜʠʬʠʢʘʪʦʨʘ. B. pendula ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʣʦʜʳʤʠ 

ʦʩʦʙʷʤʠ (ʜʦ 20 ʣʝʪ), ʪʷʛʦʪʝʶʱʠʤʠ ʢ çʦʢʥʘʤè, ʚ ʢʦ-

ʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʠʷ 

ʜʣʷ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ. ʀʩʩʣʝʜʫʝʤʳʡ ʬʠʪʦʮʝʥʦʟ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʦʟʜʥʝʩʫʢʮʝʩʩʠʦʥʥʳʤ ʩʦʦʙʱʝʩʪ-

ʚʘʤ, ʧʦʟʜʥʝʤʫ ʵʪʘʧʫ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʫʢʮʝʩʩʠʠ, 

ʪ.ʢ. ʜʦʤʠʥʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʦ ʢʦʥʢʫʨʝʥʪʥʳʡ ʚʠʜ 

ʝʣʴ ʩʠʙʠʨʩʢʘʷ. 

ʕʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥ-

ʥʳʭ ʩʦʦʙʱʝʩʪʚ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʛʦʨʳ ʃʠʧʦʚʦʡ ʚ 

ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʂʫʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʚʳʷʚʠʣ ʩʣʝ-

ʜʫʶʱʠʝ ʕʎɻ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʯʠʩʣʫ ʚʠʜʦʚ ʨʘʟʥʳʭ 

ʕʎɻ: ʙʦʨʝʘʣʴʥʘʷ, ʥʝʤʦʨʘʣʴʥʘʷ, ʣʫʛʦʚʦ-ʦʧʫʰʝʯʥʘʷ, 

ʥʠʪʨʦʬʠʣʴʥʘʷ, ʙʦʨʦʚʘʷ, ʚʳʩʦʢʦʪʨʘʚʥʘʷ, ʚʦʜʥʦ-ʙʦ-

ʣʦʪʥʘʷ ʠ ʧʣʶʨʠʟʦʥʘʣʴʥʘʷ, ʠʭ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

˭͊͟͡Ό;͔͙͔ͤ 
ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʣʝʩʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʩ ʜʦʤʠ-

ʥʠʨʦʚʘʥʠʝʤ ʝʣʠ ʩʠʙʠʨʩʢʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʝʢʪʨ ʨʘʟ-

ʥʳʭ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʭ ʛʨʫʧʧ: ʙʦʣʝʝ ʪʨʝʪʠ ʚʠʜʦʚ 

ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʨʝʘʣʴʥʦʡ ʕʎɻ (ʚʢʣʶʯʘʷ ʙʦʨʦʚʫʶ), 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʥʦʩʷʪ ʣʫʛʦʚʦ-

ʦʧʫʰʝʯʥʳʝ (ʚʢʣʶʯʘʷ ʚʳʩʦʢʦʪʨʘʚʥʳʝ) ʠ ʥʝʤʦʨʘʣʴʥʳʝ 

ʚʠʜʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʨʝʜʥʝʤ ʵʪʘʧʝ ʩʫʢʮʝʩ-

ʩʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʠ ʩʦʤʢʥʫʪʦʛʦ ʜʨʝʚʦʩʪʦʷ ʩ ʚʳʨʘʞʝʥʥʦʡ ʚʝʨ-

ʪʠʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʦʟʜʥʝʩʫʢʮʝʩʩʠʦʥʥʦʛʦ ʚʠʜʘ. 

ɺʳʨʘʞʝʥʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʨʘʩ-

ʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʦʙʲʷʩʥʷʝʪʩʷ ʤʦʟʘʠʢʦʡ çʦʢʦʥ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷè. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘ-

ʶʪ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʜʨʝʚʦʩʪʦʝ P. obovata ʠʤʝʝʪ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʥʦʨʤʘʣʴ-

ʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʧʦʟʜʥʝʩʫʢʮʝʩʠʦʥʥʦʤ ʜʨʝʚʦʩʪʦʝ. 
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Abstract. The following paper deals with the phytoindication of ecotopes of spruce forests on the western slope of 

Mount Lipovaya within the territory of the Kusinsky District. This phytoindication was made on the basis of 

D.N. Tsyganovôs ecological scales and with the help of çEcoScaleWinè computer software. The cenotic properties of 

species are estimated by their abundance in typical communities; limiting factors, ecological valence and tolerance 

are determined; the degree of use of ecological potencies and the efficiency of development of ecological space are 

estimated and the aggregate parameters of habitats are described. The vertical structure and composition of spruce 

stands are estimated, it is shown that Picea obovata is noted in all tiers, where Betula pendula and Pinus sylvestris 

are also present, but their numbers range from 10ï20% of the total number of individuals in the study area. The une-

venness of the distribution of the stand is noted. The ratio of the species of eco-and-coenotic groups is analyzed and 

it is shown that in the communities the species of the boreal and boron groups are predominated, the nemoral and 

meadow (including tall grass) groups contribute significantly, a small percentage belongs to the non-forest group 

species (wetland and plurizonal). 

Biomorphological analysis revealed that the life form is stable, it is represented by a single-stem tree with differ-

ent shape of the crown, which indicates the different ages of Siberian spruce. The investigated phytocenosis is at-

tributed to the late succession communities, the late stage of restorative succession, because the dominant is a typi-

cally competitive species. The research materials can serve as a basis for plant communities and coenotic populations 

monitoring, for identifying of the potential species richness of phytocenoses. 

Keywords: tolerance; ecological valence; ecological scales; phytoindication; edificators; assectators; ecology-

cenotic groups; ecotope; coenotic population; phytocenosis; spruce stand; Chelyabinsk Region; Kusinsky District; 

geobotanical descriptions; Mount Lipovaya. 
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ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 21.10.2017 

˝ˍ˔˚˛˛ˎ˝ˍ˔˕˒ ˗ˠ˘˩˟˕ˏ˕˝ˠ˒˙˨ˢ ː˒˟˒˝˛˟˝˛ˡ˚˨ˢ ˎˍ˗˟˒˝˕˖ȟ 
ˏ˨ˑ˒˘˒˚˚˨ˢ ̞ ˔ ˜˛ˏ˒˝ˢ˚˛˞˟˚˨ˢ ˏ˛ˑ ˎ ˠˢ˟˨ ˏ˛˞˟˛˗ ˬ˜˛˚˞˗˛ː˛ ̨̇ ˝ ˬ

É 2017 

ɻʦʣʦʟʫʙʦʚʘ ʖʣʠ ̫ʉʝʨʛʝʝʚʥʘ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ 

ɹʫʟʦʣʝʚʘ ʃʶʙʦʚʴ ʉʪʝʧʘʥʦʚʥʘ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʤʦʨʩʢʠʭ ʙʠʦʨʝʩʫʨʩʦʚ 

ɹʦʛʘʪʳʨʝʥʢʦ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʤʦʨʩʢʠʭ ʙʠʦʨʝʩʫʨʩʦʚ 

ʂʠʤ ɸʣʝʢʩʘʥʜʨʘ ɺʷʯʝʩʣʘʚʦʚʥʘ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ 

ɽʩʴʢʦʚʘ ɸʣʝʥʘ ʀʛʦʨʝʚʥʘ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʤʦʨʩʢʠʭ ʙʠʦʨʝʩʫʨʩʦʚ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʛʝʪʝʨʦʪʨʦʬʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʙʫʭʪʳ ɺʦʩʪʦʢ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ɺ ʙʫʭʪʝ ɺʦʩʪʦʢ 

ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʦʩʪʘʚʠʣʘ 2,03ï105 ʂʆɽ/ʤʣ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʵʪʠ 

ʤʦʨʩʢʠʝ ʚʦʜʳ ʢ ʤʝʟʦʩʘʧʨʦʙʥʳʤ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʜʘʥʥʦʡ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ 4 ʬʠʣʫʤʘʤʠ. ʉʨʝʜʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʦʤʠʥʠʨʦʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʠʣʫʤʘ Proteobac-

teria, ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʧʨʠʰʣʦʩʴ ʙʦʣʝʝ 50% ʦʪ ʚʩʝʛʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʙʘʢʪʝ-

ʨʠʡ ʙʫʭʪʳ ɺʦʩʪʦʢ. ʊʘʢʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʙʘʢʪʝʨʠʠ ʬʠʣʫʤʦʚ Bacteroidetes, Firmicutes ʠ Actinobacteria. ʊʘʢʩʦ-

ʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʦʙʱʝʩʪʚʘ ʙʫʭʪʳ ɺʦʩʪʦʢ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 14 ʨʦʜʘʤʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʬʝʥʦʪʠʧʠ-

ʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʛʝʪʝʨʦʪʨʦʬʥʳʝ ʙʘʢʪʝʨʠʠ ʦʪʥʝʩʝʥʳ ʢ Rhodococcus sp., Micrococcus sp., 

Actynomycetes sp., Bacillus sp., Sarcina sp., Pseudomonas sp., Acinetobacter sp., Arthrobacter sp., Vibrio sp., 

Halomonas sp., Flavobacterium sp., Acetobacter sp., Marinococcus sp., Pseudoalteromonas sp., Aeromonas sp., ʠ 

Staphylococcus sp. ʉʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ ʚ ʜʘʥʥʦʡ ʙʫʭʪʝ ʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ-

ʝʪ ʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʣʠʷʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʭʪʘ ɺʦʩʪʦʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩʧʳʪʳʚʘʝʪ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʩʪʨʝʩʩ ʦʪʜʳʭʘʶʱʠʭ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʩʪʘʚʝ ʤʦʨʩʢʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙ-

ʱʝʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʛʝʪʝʨʦʪʨʦʬʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ; ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ; ʩʦʦʙʱʝʩʪʚʦ; 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ; ʤʦʨʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ; ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ; ʗʧʦʥʩʢʦʝ ʤʦʨʝ; ʟʘʣʠʚ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ; ʟʘʣʠʚ ɺʦʩʪʦʢ; ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. 
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ˢͭͯ͊͟͡ΈͤͦͫͭΈ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
ʈʝʟʫʣʴʪʘʪʦʤ ʚʦʟʨʘʩʪʘʶʱʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛ-

ʨʫʟʢʠ ʥʘ ʛʠʜʨʦʩʬʝʨʫ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʚ ʧʨʠʙʨʝʞʥʳʭ ʘʢʚʘʪʦʨʠʷʭ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʤʥʦʛʠʝ ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʥʘʯʘʣʠ 

ʫʪʨʘʯʠʚʘʪʴ ʩʚʦʶ ʙʳʣʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʤʳʩʣʦʚʳʭ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ, ʪʘʢ ʢʘʢ ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʜʘʚʥʦ 

ʩʪʘʣʠ ʤʝʩʪʦʤ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʘʢʪʠʚ-

ʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. ɺ ʦʮʝʥʢʝ ʢʘʯʝ-

ʩʪʚʘ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʤʠʢʨʦʙʥʘʷ ʠʥʜʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʡ ʩʨʝʜʠ ʤʝʪʦʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʮʝʥʠʪʴ ʭʘʨʘʢʪʝʨ ʟʘʛʨʷʟʥʝ-

ʥʠʷ ʤʦʨʩʢʦʡ ʩʨʝʜʳ [2]. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʚ ʩʠʣʫ ʫʥʠ-

ʢʘʣʴʥʳʭ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʨʘʟ-

ʤʥʦʞʝʥʠʷ ʠ ʨʦʩʪʘ ʠ ʪʘʢʞʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʧʨʠʨʦʜʝ ʦʨ-

ʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ [3; 4]. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʷʚ-

ʣʷʷʩʴ ʟʚʝʥʦʤ ʚ ʧʠʱʝʚʦʡ ʮʝʧʦʯʢʝ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʠ ʦʧʨʝʜʝʣʷʶʪ ʩʚʦʠʤ ʩʦʩʪʘʚʦʤ ʩʦʩʪʘʚ ʤʘʢʨʦʬʠ-

ʪʦʚ. ʄʥʦʛʠʝ ʚʠʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʶʪʩʷ ʘʣʣʦʭ-

ʪʦʥʥʳʤʠ, ʧʨʠʚʥʝʩʝʥʥʳʤʠ ʩ ʨʝʯʥʳʤ ʩʪʦʢʦʤ ʠʣʠ ʦʨ-

ʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʠʩ-

ʪʠʥʥʦ ʤʦʨʩʢʠʝ ʚʠʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʘʢʠʝ ʢʘʢ 

Vibrio, Alcaligenes, Marinomonas ʠ ʜʨʫʛʠʝ [5]. ɺ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʭ ʩʣʦʷʭ ʦʢʝʘʥʘ ʙʘʢʪʝʨʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦ-

ʦʙʱʝʩʪʚʝ ʧʦʣʥʦʛʦ ʩʦʩʪʘʚʘ, ʪ.ʝ. ʚ ʵʪʠʭ ʩʣʦʷʭ ʚʦʜʳ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦʜʦʨʦʩʣʠ, ʩʦʟʜʘʶʱʠʝ ʧʝʨʚʠʯʥʫʶ 

ʧʨʦʜʫʢʮʠʶ ʠ ʛʝʪʝʨʦʪʨʦʬʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ [6]. 

ʉ 1990-ʭ ʛʛ. ʧʦʣʫʯʠʣ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝ-

ʩʢʠʡ ʢʦʥʪʨʦʣʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦ-

ʛʦ, ʯʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ [7]. ɺ ʵʪʠ ʞʝ ʛʦʜʳ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ 

ʢ ʩʣʘʙʦ ʟʘʛʨʷʟʥʸʥʥʳʤ ʘʢʚʘʪʦʨʠʷʤ (ʟʘʣʠʚʳ ɺʦʩʪʦʢ, 

ʇʦʩʴʝʪʘ, ʙʫʭʪʘ ʂʠʝʚʢʘ ʠ ʜʨ.), ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʢʘʢ 

ʥʘʫʯʥʳʤʠ, ʪʘʢ ʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʮʝʣʷʤʠ. 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʟʘʣʠʚ ɺʦʩʪʦʢ ʩʯʠʪʘʣʠ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʯʠʩʪʳʭ ʘʢʚʘʪʦʨʠʡ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʛʦ ʧʦʩʪʫ-

ʧʘʝʪ ʤʝʥʝʝ 0,1% ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʙʨʘ-

ʩʳʚʘʝʤʳʭ ʚ ʟʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ [8]. ʏʘʩʪʴ ʘʢʚʘʪʦ-

ʨʠʠ ʟʘʣʠʚʘ ɺʦʩʪʦʢ, ʦʭʨʘʥʷʝʪʩʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʧʨʠʨʦʜʥʳʤ ʢʦʤʧʣʝʢʩʥʳʤ ʤʦʨʩʢʠʤ ʟʘʢʘʟʥʠʢʦʤ çɿʘ-

ʣʠʚ ɺʦʩʪʦʢè; ʥʘ ʤʦʨʩʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ 

çɺʦʩʪʦʢè ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʤʦʨʷ ɼɺʆ ʈɸʅ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʦʡ ʥʘ ʙʝʨʝʛʫ ʵʪʦʛʦ ʟʘʣʠʚʘ, ʙʦʣʝʝ 30 ʣʝʪ ʚʝ-

ʜʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʦʨʩʢʦʡ ʙʠʦʪʳ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦ-

ʛʦ. ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ ʚ ʨʝʢʨʝ-

ʘʮʠʦʥʥʳʭ ʮʝʣʷʭ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʧʦʚʳʰʘʝʪ ʪʝʤʧ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʤʦʨ-

ʩʢʫʶ ʩʨʝʜʫ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʚ ʤʦʨʩʢʦʡ ʩʨʝʜʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʳʝ ʪʠʧʠʯʥʳʤ ʤʦʨʩʢʠʤ 

ʤʠʢʨʦʙʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ [9; 10]. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʭʪʳ ɺʦʩʪʦʢ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪ ʪʦʣʴʢʦ ʩʝʟʦʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʆʄʏ ʛʝʪʝʨʦ-

ʪʨʦʬʥʳʭ ʙʘʢʪʝʨʠʡ, ʬʠʟʠʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧ, 

ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ ʚ ʤʦʨcʢʦʡ ʚʦʜʝ [11ï15]. ɽʩʪʝʩʪʚʝʥ-

ʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʚ ʤʦʨʩʢʠʭ ʙʠʦʮʝʥʦʟʘʭ ʧʨʦʠʩʭʦʜʷʪ 

ʥʝʧʨʝʨʳʚʥʦ, ʦʜʥʘʢʦ, ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʫ ʤʦʨʩʢʠʭ 

ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʘʥ-

ʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʙʘʢ-

ʪʝʨʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʮʝʥʦʟʘ ʙʫʭʪʳ ɺʦ-

ʩʪʦʢ. 

˸͔͙͊ͭͪ͊͡ ͙ ͔ͣͭͦ͒· ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʧʨʦʙʳ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʙʫʭʪʳ ɺʦʩʪʦʢ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʘʚ-

ʛʫʩʪʝ 2015 (ʨʠʩ. 1.) ʇʨʦʙʫ ʤʦʨʩʢʦʡ ʚʦʜʳ ʦʪʙʠʨʘʣʠ 

ʰʧʨʠʮʝʤ ʥʘ ʛʣʫʙʠʥʝ 15ï20 ʩʤ ʚ ʧʣʘʩʪʠʢʦʚʳʡ ʰʧʨʠʮ 

(V=20 ʤʣ) ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 3ï6 ʯʘʩʦʚ. ʇʦ-

ʩʝʚ ʧʨʦʙ ʚʦʜʳ ʧʨʦʠʟʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʩ ʚʳʩʝʚʦʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʨʝʜʳ 

ʉʄʄ (ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʤʦʨʩʢʠʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ) [16]. ʀʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʩʫʪʦʢ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʘ ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦʜ-

ʩʯʝʪ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ (ʂʆɽ). 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʬʝʥʦʪʠ-

ʧʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʣʫʯʝʥʥʳʭ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʟʦʣʷ-

ʪʦʚ. ʄʦʨʬʦʣʦʛʠʶ ʢʣʝʪʦʢ ʠ ʢʦʣʦʥʠʡ, ʧʦʜʚʠʞʥʦʩʪʴ, 

ʥʘʣʠʯʠʝ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩ-

ʢʠʝ ʧʨʠʟʥʘʢʠ, ʦʢʨʘʩʢʫ ʧʦ ɻʨʘʤʫ, ʢʫʣʴʪʫʨʘʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ ʫʯʠʪʳʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [17]. ʀʜʝʥʪʠʬʠʢʘ-

ʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʠʪʝʣʷ ɹʝʨʜʞʠ 

[18]. 

 
ȶɎɗəɓɔɐ 1 ï ȰɆɖɘɆ-ɗɛɋɒɆ ɖɆɏɔɓɆ ɎɗɗɑɋɊɔɈɆɓɎɥ. 1 ï ɍɆɑɎɈ Ȩɔɗɘɔɐ (ɇəɛɘɆ Ȩɔɗɘɔɐ) 
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˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 

ɺ ʙʫʭʪʝ ɺʦʩʪʦʢ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʛʝʪʝʨʦʪʨʦʬ-

ʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʦʩʪʘʚʠʣʘ 2,03ï105 ʂʆɽ/ʤʣ, 

ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ [8] ʠ ʧʦʟ-

ʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʵʪʠ ʤʦʨʩʢʠʝ ʚʦʜʳ ʢ ʤʝʟʦʩʘʧʨʦʙʥʳʤ. 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʦʙʱʝʩʪʚʘ ʙʫʭʪʳ 
ɺʦʩʪʦʢ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 14 ʨʦʜʘʤʠ (ʨʠʩ. 2). ʉʨʝʜʠ 
ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʙʘʢʪʝʨʠʡ ʜʦʤʠʥʠʨʦʚʘʣʠ ʙʘʢʪʝʨʠʠ 
ʬʠʣʫʤʘ Proteobacteria, ʥʘ ʜʦʣʶ ʢʦʪʦʨʳʭ ʧʨʠʰʣʦʩʴ ʙʦ-
ʣʝʝ 50% ʦʪ ʚʩʝʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ 
ʙʘʢʪʝʨʠʡ ʙʫʭʪʳ ɺʦʩʪʦʢ. ʊʘʢʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʙʘʢʪʝ-
ʨʠʠ ʬʠʣʫʤʦʚ Bacteroidetes, Firmicutes ʠ Actinobacteria. 

  
ȶɎɗəɓɔɐ 1 ï ȸɆɐɗɔɓɔɒɎɝɋɗɐɔɋ ɖɆɍɓɔɔɇɖɆɍɎɋ ɐəɑɢɘɎɈɎɖəɋɒɡɛ ɒɔɖɗɐɎɛ ɒɎɐɖɔɔɖɉɆɓɎɍɒɔɈ ɇəɛɘɡ Ȩɔɗɘɔɐ 

ʉʦʛʣʘʩʥʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʪʠʢʠ, ʢʫʣʴʪʠ-
ʚʠʨʫʝʤʳʝ ʛʝʪʝʨʦʪʨʦʬʥʳʝ ʙʘʢʪʝʨʠʠ, ʚʳʜʝʣʝʥʥʳʝ ʠʟ 
ʙʫʭʪʳ ɺʦʩʪʦʢ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʦʪʜʝʣʘʤ: Proteobacte-
ria (Acinetobacter, Halomonas, Pseudomonas, Vibrio, 
Alteromonas, Pseudoalteromonas, Acetobacter), Firmic-
utes (Bacillus, Staphylococcus, Sarcina), Actinobacteria 
(Actinomyces, Rhodococcus, Micrococcus, Arthrobac-
ter), Bacteroides ï Flavobacterium. 
ʉʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ ʚ ʜʘʥʥʦʡ ʙʫʭ-

ʪʝ ʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʟʥʘ-
ʯʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʭʪʘ ɺʦʩʪʦʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩ-

ʧʳʪʳʚʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʩʪʨʝʩʩ ʦʪ-
ʜʳʭʘʶʱʠʭ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʩʪʘʚʝ ʤʦʨʩʢʦʛʦ ʤʠʢ-
ʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚ. 

ˤ·͍ͦ͒· 
1. ʉʨʝʜʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʙʘʢʪʝʨʠʡ ʜʦʤʠʥʠʨʦʚʘ-

ʣʠ ʙʘʢʪʝʨʠʠ ʬʠʣʫʤʘ Proteobacteria, ʘ ʪʘʢʞʝ ʙʳʣʠ ʚʳ-
ʜʝʣʝʥʳ ʙʘʢʪʝʨʠʠ ʬʠʣʫʤʦʚ Firmicutes ʠ Actinobacte-
ria, Bacteroidetes. 

2. ɺ ʙʫʭʪʝ ɺʦʩʪʦʢ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʛʝʪʝʨʦʪʨʦʬ-
ʥʳʝ ʙʘʢʪʝʨʠʠ ʦʪʥʝʩʝʥʳ ʢ ʨʦʜʘʤ Rhodococcus, Micro-
coccus, Actynomycetes, Bacillus, Sarcina, Pseudomonas, 
Acinetobacter, Arthrobacter, Vibrio, Halomonas, Flavo-
bacterium, Acetobacter, ʠ Marinococcus, Pseudoalter-
omonas, Aeromonas, Staphylococcus. 

3. ɹʫʭʪʘ ɺʦʩʪʦʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʠʩʧʳʪʳʚʘʝʪ ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʩʪʨʝʩʩ ʦʪʜʳʭʘʶʱʠʭ, 
ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʩʪʘʚʝ ʤʦʨʩʢʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʩʦ-
ʦʙʱʝʩʪʚ ʠ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘ-
ʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. 
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Abstract. In this article, the taxonomic diversity of cultivated heterotrophic microorganisms of the surface waters 

of Bay Vostok of Peter the Great Bay of the Japan Sea was considered. In the bay Vostok total number of hetero-

trophic microorganisms was 2,03ï105 ʂʆɽ/ml which can be attributed to mezazoprobnye sea water. Microorganisms 

isolated from this coastal area are represented by 4 phylums. The cultivated microorganisms were dominated by rep-

resentatives of the phylum Proteobacteria, which accounted for more than 50% of the total taxonomic diversity of the 

cultivated bacteria of the Vostok Bay. Phylums of Bacteroidetes, Firmicutes and Actinobacteria were also isolated. 

The taxonomic diversity of microbial community was represented by 15 genus. Based on the phenotypic characteris-

tics, cultured heterotrophic bacteria was classified into the genera Rhodococcus sp., Micrococcus sp., Actynomycetes 

sp., Bacillus sp., Sarcina sp., Pseudomonas sp., Acinetobacter sp., Arthrobacter sp., Vibrio sp., Halomonas sp., Fla-

vobacterium sp., Acetobacter sp., and Marinococcus sp., Pseudoalteromonas sp., Aeromonas sp., Staphylococcus sp. 

Sanitation-indicative bacteria in this bay were not identified, which indicates a slight anthropogenic impact. Thus bay 

Vostok was really insignificant recreational stress and it was reflected on marine microbial community. 

Keywords: cultured heterotrophic microorganisms; taxonomic composition; community; anthropogenic pollution; 

marine microorganisms; ecological monitoring; Sea of Japan; Gulf of Peter Great; Vostok bay; sanitary-demons-

tration microorganisms. 
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É 2017 

ɼʠʤʠʪʨʠʝʚ ʖʨʠʡ ʆʣʝʛʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʵʢʦʣʦʛʠʠ ʠ ʭʠʤʠʠ 

ʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʗ. ʗʢʦʚʣʝʚʘ 

(ʛ. ʏʝʙʦʢʩʘʨʳ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ʉʪʫʜʝʥʯʝʩʢʠʡ ʩʢʚʝʨ ʙʳʣ ʦʪʢʨʳʪ 1 ʩʝʥʪʷʙʨʷ 2007 ʛ. ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʦʞʠʚʣʸʥʥʦʛʦ ʄʦʩʢʦʚʩʢʦ-

ʛʦ ʧʨʦʩʧʝʢʪʘ ʠ ʫʣʠʮʳ ʂ. ʀʚʘʥʦʚʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ 2,5 ʛʘ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʜʨʝʚʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʷʚʣʷʶʪʩʷ 

Tilia cordata Mill ., Betula pendula Roth ʠ Acer platanoides L. ɺ 2016 ʛ. ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʝʨʚʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ 

ʬʣʦʨʳ ʩʢʚʝʨʘ, ʚʳʷʚʣʝʥʦ 94 ʚʠʜʘ ʨʘʩʪʝʥʠʡ ʠʟ 79 ʨʦʜʦʚ ʠ 37 ʩʝʤʝʡʩʪʚ. ʍʚʦʡʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 4 ʢʫʣʴʪʠʚʠʨʫʝ-

ʤʳʤʠ ʠʥʪʨʦʜʫʮʝʥʪʘʤʠ. ʂ ʦʜʥʦʜʦʣʴʥʳʤ ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ 6 ʚʠʜʦʚ ʠʟ ʩʝʤʝʡʩʪʚʘ Poaceae. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ ʦʯʝʥʴ ʥʠʟʢʦʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʰʴ ʦʜʥʠʤ ʚʠʜʦʤ. ʉʨʝʜʥʠʡ ʫʨʦ-
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ʚʝʥʴ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʚ ʦʜʥʦʤ ʩʝʤʝʡʩʪʚʝ ï 2,54. ʏʠʩʣʦ ʩʝʤʝʡʩʪʚ ʩ ʦʜʥʠʤ ʚʠʜʦʤ ï 21 (56,8%). ɼʝʩʷʪʴ ʚʝʜʫ-

ʱʠʭ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚ ʢʦʥʮʝʥʪʨʠʨʫʶʪ 63,8% ʚʠʜʦʚ. ʉʧʝʢʪʨ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʬʣʦʨʳ ʉʪʫʜʝʥʯʝʩʢʦʛʦ 

ʩʢʚʝʨʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʸ ʪʝʨʤʦʬʠʣʴʥʳʡ ʦʙʣʠʢ. ɼʦʣʷ ʩʠʥʘʥʪʨʦʧʥʳʭ ʚʠʜʦʚ ʚʦ ʬʣʦʨʝ ʚ ʮʝʣʦʤ ï 53,2%. ʀʥʜʝʢʩ 

ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ (Is) ʬʣʦʨʳ ʩʢʚʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 1,14 ʠ ʧʦʜʯʸʨʢʠʚʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʣʘʥʜʰʘʬʪʘ. 

ɸʙʦʨʠʛʝʥʥʘʷ ʬʨʘʢʮʠʷ ʬʣʦʨʳ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʘ (Is = 0,48). ɺ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʦʤ ʩʧʝʢʪʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝ-

ʨʝʚʝʩ ʚ ʩʪʦʨʦʥʫ ʨʘʩʪʝʥʠʡ ʦʪʢʨʳʪʳʭ ʪʠʧʦʚ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʧʨʠʯʸʤ ʩʨʝʜʠ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʩʦʨʥʳʝ ʚʠʜʳ 

(34%), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʪʤʝʯʝʥʳ 4 ʟʣʦʩʪʥʳʭ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʘ: Acer negundo L., Conyza canadensis (L.) 

Cronq., Lepidotheca suaveolens (Pursh) Nutt., Xanthoxalis stricta (L.) Small. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʘ ʛʨʫʧ-

ʧʘ ʣʫʛʦʚʳʭ ʨʘʩʪʝʥʠʡ (16%). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʨʫʛʠʭ ʮʝʥʦʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ ʮʝʣʦʤ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʩʧʝʢʪʨʦʤ ʬʣʦʨʳ ʏʫʚʘʰʠʠ. ɺ ʩʧʝʢʪʨʝ ʛʠʛʨʦʤʦʨʬ ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʟʦʬʠʪʳ (71,3%), ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʢʩʝʨʦʤʝʟʦ-

ʬʠʪʳ (16%), ʜʦʣʷ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,1 ʜʦ 6,4%. ɺ ʩʧʝʢʪʨʝ ʪʨʦʬʦʤʦʨʬ ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʟʦʪʨʦʬʳ 

(62,8%) ʠ ʤʝʛʘʪʨʦʬʳ (36,2%). ɸʜʚʝʥʪʠʚʥʘʷ ʬʨʘʢʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 30,9% ʬʣʦʨʳ ʩʢʚʝʨʘ. 17 ʚʠʜʦʚ (58,6%) ʷʚʣʷ-

ʶʪʩʷ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ ʠʥʪʨʦʜʫʮʝʥʪʘʤʠ, ʘ ʦʩʪʘʣʴʥʳʝ ï ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʇʨʝʦʙʣʘʜʘʶʪ ʢʝʥʦʬʠʪʳ 

(75,9%), ʵʨʛʘʟʠʦʬʠʪʳ ʠ ʵʨʛʘʟʠʦʬʠʛʦʬʠʪʳ (ʧʦ 24,1%), ʵʧʝʢʦʬʠʪʳ ʠ ʘʛʨʠʦ-ʵʧʝʢʦʬʠʪʳ (65,5%), ʩʝʚʝʨʦʘʤʝʨʠ-

ʢʘʥʩʢʠʝ (31%) ʠ ʠʨʘʥʦ-ʪʫʨʘʥʩʢʠʝ (20,7%) ʚʠʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʨʘ; ʩʢʚʝʨ; ʦʟʝʣʝʥʝʥʠʝ; ʏʝʙʦʢʩʘʨʳ; ʏʫʚʘʰʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ; ʢʦʤʬʦʨʪʥʘʷ ʛʦʨʦʜʩʢʘʷ 

ʩʨʝʜʘ; ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ; ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ; ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʷ; ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ; ʠʥ-

ʚʘʟʠʦʥʥʳʝ ʨʘʩʪʝʥʠʷ; ʛʠʛʨʦʤʦʨʬ;r ʪʨʦʬʦʤʦʨʬʳ; ʘʜʚʝʥʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ; ʬʣʦʨʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ˤ͍͔͔͙͔͒ͤ 
ʆʩʥʦʚʫ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʩʦʩʪʘʚʣʷʶʪ 

ʥʘʩʘʞʜʝʥʠʷ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʀʟ ʥʠʭ ʩʢʚʝʨʘʤ 
ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, ʪʘʢ ʢʘʢ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦ-
ʙʦʡ ʢʦʤʧʘʢʪʥʳʝ ʦʟʝʣʝʥʸʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴʶ 
ʦʪ 0,5 ʜʦ 2,5 ʛʘ, ʦʥʠ ʣʝʛʢʦ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʥʘ 
ʛʦʨʦʜʩʢʠʭ ʧʣʦʱʘʜʷʭ, ʧʝʨʝʩʝʯʝʥʠʷʭ ʫʣʠʮ, ʫ ʘʜʤʠʥʠ-
ʩʪʨʘʪʠʚʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʯʪʦ ʜʘʸʪ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠ-
ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʚʥʝʩʪʠ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʦʪʜʳʭ ʛʦʨʦʞʘʥ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʜʘʥ-
ʥʳʤ ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʄɹʋ çʋʧʨʘʚʣʝʥʠʝ ʵʢʦʣʦ-
ʛʠʠ ʛʦʨʦʜʘ ʏʝʙʦʢʩʘʨʳè, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʩʨʝʜʠ ʦʟʝʣʝ-
ʥʸʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 
ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʧʨʝʦʙʣʘʜʘʶʪ ʩʢʚʝʨʳ ï 89 ʦʙʲʝʢ-
ʪʦʚ (75,4%), ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʭ ʙʦʣʴʰʦʡ ʫʜʝʣʴ-
ʥʳʡ ʚʝʩ ʚ ʦʟʝʣʝʥʝʥʠʠ ʛʦʨʦʜʘ. 

ʉ 2017 ʛʦʜʘ ʏʝʙʦʢʩʘʨʳ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ 
ʛʦʨʦʜʘ, ʩʪʘʣʠ ʫʯʘʩʪʥʠʢʦʤ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 
çʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳè, ʦʜ-
ʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 
ʫʨʦʚʥʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 
ʛʦʨʦʜʘ (ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ ʠ ʪ.ʜ.), çʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ 
ʨʝʤʦʥʪ ʪʨʦʪʫʘʨʦʚ, ʫʩʪʘʥʦʚʢʫ ʩʢʘʤʝʝʢ ʠ ʫʨʥ, ʦʙʝʩʧʝ-
ʯʝʥʠʝ ʦʩʚʝʱʝʥʠʷ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ (ʛʦ-
ʩʪʝʚʳʭ) ʧʘʨʢʦʚʦʢè [1]. ɼʘʥʥʳʝ ʚʠʜʳ ʨʘʙʦʪ, ʙʝʟʫʩ-
ʣʦʚʥʦ, ʚʘʞʥʳ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ çʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠ-
ʜʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʢʚʝʨʦʚ ʷʚʣʷʝʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥ-
ʥʳʡ ʦʪʜʳʭ ʠ ʪʨʘʥʟʠʪʥʦʝ ʜʚʠʞʝʥʠʝ ʧʝʰʝʭʦʜʦʚè [2]. 
ʆʜʥʘʢʦ ʥʘ ʩʪʘʜʠʠ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘ ʧʦ ʙʣʘʛʦ-
ʫʩʪʨʦʡʩʪʚʫ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ 
ʚʦ ʚʥʠʤʘʥʠʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʟʝʣʸ-
ʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʠ ʵʩʪʝʪʠʯʝʩʢʠʡ ʦʙʣʠʢ 
ʦʟʝʣʝʥʸʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʂ ʪʦʤʫ ʞʝ, çʛʦʨʦʜʩʢʠʝ 
ʩʢʚʝʨʳ ʠʩʧʳʪʳʚʘʶʪ ʧʦʩʪʦʷʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʪʨʘʥʩ-
ʧʦʨʪʥʦʡ ʠ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨè, çʚʠʜʦʚʦʡ 
ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʢʚʝʨʦʚ ʥʝ ʚʩʝʛʜʘ ʦʪʚʝʯʘʝʪ 
ʩʣʦʞʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤè ʠ çʧʨʝʜʩʪʘʚʣʝʥ ʦʛʨʘʥʠʯʝʥ-
ʥʳʤ ʯʠʩʣʦʤ ʚʠʜʦʚè [2]. 
ɸʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʠʟʫʯʝʥʠʶ ʠ ʦʮʝʥʢʝ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʢʚʝʨʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʫ ʤʳʩʣʴ. ʅʘʧʨʠʤʝʨ, ɸ.ʀ. ʈʝʧʝʮʢʘʷ ʠ 

ʀ.ɸ. ʇʘʨʬʝʥʦʚʘ, ʧʨʦʚʦʜʷ ʦʮʝʥʢʫ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦ-

ʪʦʨʦʡ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʩʦʟʜʘʥʠʝ ʩʢʚʝʨʘ 70-ʣʝʪʠʷ ɺʝ-

ʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ (ʛ. ʉʝʚʘʩʪʦʧʦʣʴ), ʘʥʘʣʠ-

ʟʠʨʫʶʪ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦ-

ʩʪʦʷʥʠʝ ʠʤʝʶʱʠʭʩʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʯʝʛʦ ʧʨʝʜʣʘʛʘʶʪ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʩʦʟʜʘ-

ʥʠʶ ʥʦʚʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʙʲʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʜʣʷ ʨʝʛʠʦʥʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ [3]. ʀʥʚʝʥʪʘʨʠʟʘʮʠʠ ʜʝʥʜʨʦ-

ʬʣʦʨʳ ʩʢʚʝʨʦʚ ɼʟʝʨʞʠʥʩʢʦʛʦ ʠ ʄʦʪʦʚʠʣʠʭʠʥʩʢʦʛʦ 

ʨʘʡʦʥʦʚ ʛ. ʇʝʨʤʠ ʧʦʩʚʷʱʝʥʘ ʨʘʙʦʪʘ ʅ.ɸ. ʄʦʣʛʘʥʦ-

ʚʦʡ ʠ ʉ.ɸ. ʆʚʝʩʥʦʚʘ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʦʡ ʙʳʣ ʟʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʥ 121 ʚʠʜ ʠ ʛʠʙʨʠʜʦʛʝʥʥʳʡ ʪʘʢʩʦʥ ʠʟ 

50 ʨʦʜʦʚ ʠ 18 ʩʝʤʝʡʩʪʚ; ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʤʠ ʦʪʤʝʯʘʝʪ-

ʩʷ ʥʝʙʦʣʴʰʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ (ʤʝʥʝʝ 20 ʚʠʜʦʚ) 

ʫ ʧʦʣʦʚʠʥʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʢʚʝʨʦʚ [4]. ʇʨʠ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʬʦʨʤ ʩʢʚʝʨʦʚ 

ʛ. ʈ̫ ʟʘʥʠ ʪʘʢʞʝ ʟʘʧʦʣʥʷʣʠʩʴ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘ-

ʥʠʷ ʠ ʚʝʜʦʤʦʩʪʠ ʦʧʠʩʘʥʠʷ ʜʝʨʝʚʴʝʚ; ʘʚʪʦʨʳ ʦʪʤʝʯʘ-

ʶʪ, ʯʪʦ çʥʘ ʩʦʩʪʦʷʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ 

ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʧʦʚʳ-

ʰʝʥʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ, ʩʪʠʭʠʡʥʦ ʧʨʦʣʦ-

ʞʝʥʥʳʝ ʧʝʰʝʭʦʜʥʳʝ ʪʨʦʧʳ, ʩʢʦʧʣʝʥʠʷ ʤʫʩʦʨʘ ʠ 

ʜʨʫʛʠʝ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳè [5]. ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʢʚʝʨʦʚ ʛ. ʈʦʩʪʦʚʘ-ʥʘ-ɼʦ-

ʥʫ ʪʦʞʝ ʦʩʥʦʚʘʥ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʭ ʬʣʦʨʳ, ʧʨʠʯʸʤ 

ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʙʦʣʝʟ-

ʥʝʡ ʠ ʚʨʝʜʠʪʝʣʝʡ, ʥʦ ʠ ʙʳʣʘ çʜʘʥʘ ʦʮʝʥʢʘ ʮʚʝʪʦʯʥʦ-

ʛʦ ʦʬʦʨʤʣʝʥʠʷ, ʛʘʟʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʙʣʘʛʦʫʩʪʨʦʡ-

ʩʪʚʘ ʩʢʚʝʨʦʚè [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʷʪʠʝ ʛʨʘʤʦʪ-

ʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦ-

ʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ 

ʜʘʥʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʦʙʲʝʢʪʘʤʠ 

ʦʟʝʣʝʥʝʥʠʷ, ʢʦʪʦʨʳʡ ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦ-

ʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʪʘʢ ʢʘʢ çʩʧʠʩʦʢ ʬʣʦʨʳ ʥʝʩʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʵʢʦʣʦ-

ʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʵʢʦʩʠʩʪʝʤè [7]. 
çʊʝʨʨʠʪʦʨʠʷ ʏʝʙʦʢʩʘʨ ʚ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʦʪʥʦ-

ʰʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥʘè [7], ʘ ʩʚʝʜʝʥʠʷ ʦ 
ʜʝʥʜʨʦʬʣʦʨʝ ʦʙʲʝʢʪʦʚ ʦʟʝʣʝʥʝʥʠʷ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘ-
ʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʣʠʰʴ ʚ ʠʭ ʧʘʩʧʦʨʪʘʭ, ʩʦʩʪʘʚʣʝʥʥʳʭ 
ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʋʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʠʠ ʛ. ʏʝʙʦʢʩʘʨʳ ʚ 
2000-ʝ ʛʦʜʳ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʣʦʨʳ 
ʩʢʚʝʨʦʚ ʛ. ʏʝʙʦʢʩʘʨʳ ʙʳʣʠ ʥʘʯʘʪʳ ʘʚʪʦʨʦʤ ʩ 2014 ʛ. 
ʩ ʫʯʘʩʪʠʝʤ ʩʪʫʜʝʥʪʦʚ-ʜʠʧʣʦʤʥʠʢʦʚ ʢʘʬʝʜʨʳ ʙʠʦʵʢʦ-
ʣʦʛʠʠ ʠ ʭʠʤʠʠ ʏɻʇʋ ʠʤ. ʀ.ʗ. ʗʢʦʚʣʝʚʘ [8ï12]. 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ 

ʘʥʘʣʠʟ ʬʣʦʨʳ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʩʢʚʝʨʘ ʠ ʚʳʨʘʙʦʪʢʘ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʝʛʦ ʵʢʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ɼʠʤʠʪʨʠʝʚ ʖ.ʆ. 
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ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʬʣʦʨʳ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʩʢʚʝʨʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʦʣʝʚʦʡ ʩʝʟʦʥ 2016 ʛ. ɼʣʷ ʙʦʣʝʝ ʧʦʣ-

ʥʦʛʦ ʫʯʸʪʘ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʘʨʰʨʫʪʥʦ-ʵʢʩ-

ʢʫʨʩʠʦʥʥʳʡ ʤʝʪʦʜ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤ 

ʦʧʠʩʘʥʠʝʤ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʮʚʝʪʥʠʢʦʚ. ɺʠʜʳ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ çʌʣʦʨʝ éè ʇ.ʌ. ʄʘʝʚʩʢʦʛʦ [13]. 

ʉʢʚʝʨ ʉʪʫʜʝʥʯʝʩʢʠʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʄʦʩʢʦʚʩʢʦʤ 

ʨʘʡʦʥʝ ʛʦʨʦʜʘ ʏʝʙʦʢʩʘʨʳ ʥʘʧʨʦʪʠʚ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ 

ʏʫʚʘʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ 

ʀ.ʅ. ʋʣʴʷʥʦʚʘ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʦʞʠʚʣʸʥʥʦʛʦ ʄʦʩ-

ʢʦʚʩʢʦʛʦ ʧʨʦʩʧʝʢʪʘ ʠ ʫʣʠʮʳ ʂ. ʀʚʘʥʦʚʘ. 1 ʩʝʥʪʷʙʨʷ 

2017 ʛ. ʠʩʧʦʣʥʠʣʦʩʴ 10 ʣʝʪ ʩʦ ʜʥʷ ʝʛʦ ʦʪʢʨʳʪʠʷ. ʉʦ-

ʛʣʘʩʥʦ ʧʘʩʧʦʨʪʫ ʦʙʲʝʢʪʘ, ʩʢʚʝʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪ-

ʜʳʭʘ, ʧʨʦʛʫʣʦʢ, ʪʨʘʥʟʠʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʝʰʝʭʦʜʦʚ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʪʝʨʨʠʪʦ-

ʨʠʠ ʛʦʨʦʜʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʩʢʚʝʨʘ ï 

2,5 ʛʘ, ʠʟ ʥʠʭ 1,68 ʛʘ ʩʦʩʪʘʚʣʷʶʪ ʛʘʟʦʥʳ, 275,58 ʤĮ ï 

ʮʚʝʪʥʠʢʠ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʜʨʝʚʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ 

ʷʚʣʷʶʪʩʷ Tilia cordata Mill ., Betula pendula Roth ʠ 

Acer platanoides L. ʉʢʚʝʨ ʠʤʝʝʪ ʬʦʨʤʫ ʧʨʷʤʦʫʛʦʣʴ-

ʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʨʘʟ-

ʤʝʱʝʥʳ ʫʣʠʯʥʳʝ ʩʧʦʨʪʠʚʥʳʝ ʪʨʝʥʘʞʸʨʳ ʠ ʠʛʨʦʚʦʡ 

ʢʦʤʧʣʝʢʩ ʜʣʷ ʜʝʪʝʡ. ɻʣʘʚʥʳʤ ʫʢʨʘʰʝʥʠʝʤ ʩʢʚʝʨʘ ʷʚ-

ʣʷʝʪʩʷ ʩʢʫʣʴʧʪʫʨʘ çɼʦʙʨʳʡ ʘʥʛʝʣ ʤʠʨʘè ï ʜʘʥʴ ʧʘ-

ʤʷʪʠ ʠ ʛʣʫʙʦʢʦʛʦ ʫʚʘʞʝʥʠʷ ʚʝʣʠʢʠʤ ʤʝʮʝʥʘʪʘʤ ʤʠ-

ʥʫʚʰʠʭ ʜʥʝʡ, ï ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʄʝʞ-

ʜʫʥʘʨʦʜʥʦʛʦ ɹʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʛʦ ʬʦʥʜʘ çʄʝʮʝʥʘʪʳ 

ʩʪʦʣʝʪʠʷè. 

ʌʣʦʨʘ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʩʢʚʝʨʘ ʥʘʩʯʠʪʳʚʘʝʪ 94 ʚʠʜʘ 

ʠʟ 79 ʨʦʜʦʚ ʠ 37 ʩʝʤʝʡʩʪʚ (ʪʘʙʣ. 1). ʍʚʦʡʥʳʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʯʝʪʳʨʴʤʷ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ ʠʥʪʨʦʜʫʮʝʥ-

ʪʘʤʠ: Larix decidua Mill., Picea abies (L.) Karst. ʠ 

Picea pungens Engelm., Thuja occidentalis L. ʀʟ 90 ʚʠ-

ʜʦʚ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʢ ʦʜʥʦʜʦʣʴʥʳʤ ʦʪʥʦʩʠʪʩʷ 

ʪʦʣʴʢʦ 6 ʚʠʜʦʚ (6,7%) ʠʟ ʩʝʤʝʡʩʪʚʘ Poaceae: Bromop-

sis inermis (Leyss.) Holub, Dactylis glomerata L., Phle-

um pratense L., Poa nemoralis L., Poa annua L., Ely-

trigia repens (L.) Nevski. ʄʘʣʘʷ ʜʦʣʷ ʦʜʥʦʜʦʣʴʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʷʚʣʷʶʱʠʭʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʜʨʦ- ʠ 

ʛʠʛʨʦʬʠʣʴʥʳʤʠ ʚʠʜʘʤʠ, ʢʘʢ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʦʩʫʜʠ-

ʩʪʳʭ ʩʧʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʬʣʦʨʳ ʷʚʣʷʝʪʩʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʚʳʩʦʢʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ (ʩʦ-

ʩʝʜʩʪʚʦ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʤʘʛʠʩʪʨʘʣʷʤʠ ʩ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ) ʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʢʦʩʠʩʪʝʤʳ 

ʩʢʚʝʨʘ. 

ȸɆɇɑɎɜɆ 1 ï ȴɗɓɔɈɓɡɋ ɕɆɖɆɒɋɘɖɡ ɚɑɔɖɡ ȷɘəɊɋɓɝɋɗɐɔɉɔ ɗɐɈɋɖɆ 

ʌʣʦʨʘ 

ʏʠʩʣʦ ʪʘʢʩʦʥʦʚ ʇʨʦʧʦʨʮʠʠ ʬʣʦʨʳ ɼʦʣʷ 

ʦʜʥʦʜʦʣʴʥʳʭ 

ʩʨʝʜʠ 

ʮʚʝʪʢʦʚʳʭ, % 

ɼʦʣʷ ʚʠʜʦʚ 

ʚ 10 ʚʝʜʫʱʠʭ 

ʩʝʤʝʡʩʪʚʘʭ, % 

ʉʦʦʪʥʦʰʝ-

ʥʠʝ 

Asteraceae / 

Poaceae 

ʀʥʜʝʢʩ 

ʩʠʥʘʥ-

ʪʨʦʧʠ-

ʟʘʮʠʠ Is 

ɺʠ-

ʜ  r

ʈʦ-

ʜ  r

ʉʝ-

ʤʝʡ-

ʩʪʚʘ 

B/C B/P P/C 

ɸʙʦʨʠʛʝʥʥʘʷ 65 56 27 2,41 1,16 2,07 9,2 70,8 2,3 0,48 

ɸʜʚʝʥʪʠʚʥʘʷ 29 28 18 1,61 1,04 1,56 0 72,4 ï ï 

ɺ ʮʝʣʦʤ 94 79 37 2,54 1,19 2,14 6,7 63,8 3 1,14 

 
ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ ʦʯʝʥʴ ʥʠʟ-

ʢʦʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʰʴ ʦʜ-
ʥʠʤ ʚʠʜʦʤ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʚ 
ʦʜʥʦʤ ʩʝʤʝʡʩʪʚʝ ʩʦʩʪʘʚʣʷʝʪ 2,54. ɺʩʝʛʦ 11 ʩʝʤʝʡʩʪʚ 
ʩʦʜʝʨʞʘʪ 3 ʠ ʙʦʣʝʝ ʚʠʜʦʚ, ʥʘʩʯʠʪʳʚʘʷ ʚ ʦʙʱʝʤ 
63 ʚʠʜʘ (67%). ʏʠʩʣʦ ʩʝʤʝʡʩʪʚ ʩ ʦʜʥʠʤ ʚʠʜʦʤ ï 
21 (56,8%). 
ʋʩʠʣʝʥʠʝ ʨʦʣʠ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ ʚʠʜʦʚ ʚ ʥʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʚʳʩʦʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ ʵʢʦʣʦʛʠ-
ʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʧʘʜʝʥʠʶ ʚʠʜʦʚ ʠ 
ʨʦʜʦʚ, ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʛʦʨʦʜʩʢʦʡ 
ʩʨʝʜʳ. ʉʦʛʣʘʩʥʦ ɺ.ɸ. ʐʘʜʨʠʥʫ, ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʠ-
ʥʘʥʪʨʦʧʠʟʠʨʦʚʘʥʥʳʭ ʬʣʦʨʘʭ ʥʘ 10 ʚʝʜʫʱʠʭ ʩʝ-
ʤʝʡʩʪʚ ʧʨʠʭʦʜʠʪʩʷ 60ï69% ʚʠʜʦʚ, ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ 
ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʩʝʛʝʪʘʣʴʥʳʭ, ʨʫʜʝʨʘʣʴʥʳʭ ʬʣʦ-
ʨʘʭ ʠ ʚ ʘʜʚʝʥʪʠʚʥʳʭ ʬʨʘʢʮʠʷʭ ï 70% ʠ ʙʦʣʝʝ [14]. ʂʘʢ 
ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣ. 1, ʬʣʦʨʫ ʩʢʚʝʨʘ ʚ ʮʝʣʦʤ ʤʦʞʥʦ ʦʭʘ-
ʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʠʥʘʥʪʨʦʧʠʟʠʨʦ-
ʚʘʥʥʫʶ, ʥʦ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʦ ʧʨʠʨʦʜʥʦʝ 
ʷʜʨʦ ʬʣʦʨʳ, ʪʦ ʦʥʦ ʙʫʜʝʪ ʫʞʝ ʘʥʪʨʦʧʦʛʝʥʥʦ ʪʨʘʥʩ-
ʬʦʨʤʠʨʦʚʘʥʥʳʤ. ɼʦʣʷ ʩʠʥʘʥʪʨʦʧʥʳʭ ʚʠʜʦʚ ʚʦ ʬʣʦ-
ʨʝ ʚ ʮʝʣʦʤ ï 53,2%, ʧʨʠʯʸʤ ʠʟ ʥʠʭ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ 
ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʦʨʥʳʝ ʚʠʜʳ ʠ ʣʠʰʴ ʦʜʥʘ ʪʨʝʪʴ ʚʠʜʦʚ 
ï ʥʘ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʠʥʪʨʦʜʫʮʝʥʪʳ. ʅʦ ʝʩʣʠ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʠʥʜʝʢʩ ʩʠʥʘʥʪʨʦ-
ʧʠʟʘʮʠʠ Is (ʩʦʦʪʥʦʰʝʥʠʝ ʩʠʥʘʥʪʨʦʧʥʳʭ ʠ ʥʝʩʠʥʘʥ-
ʪʨʦʧʥʳʭ ʚʠʜʦʚ) [14], ʙʦʣʝʝ ʯʸʪʢʦ ʦʪʨʘʞʘʶʱʠʡ ʚʝʣʠ-
ʯʠʥʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʠʥʛʘ, ʪʦ ʚʠʜʥʦ, ʯʪʦ ʪʝʨʨʠ-
ʪʦʨʠʷ ʩʢʚʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧʠʯʥʳʡ ʘʥʪʨʦʧʦ-
ʛʝʥʥʳʡ ʣʘʥʜʰʘʬʪ (Is = 1,14), ʘ ʘʙʦʨʠʛʝʥʥʘʷ ʬʣʦʨʘ 
ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʘ (Is = 0,48). 

ʇʝʨʚʳʝ ʧʦʟʠʮʠʠ ʚ ʜʝʩʷʪʠ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚʘʭ 

ʬʣʦʨʳ ʏʫʚʘʰʠʠ ʟʘʥʠʤʘʶʪ Asteraceae, Poaceae, Rosa-

ceae, Cyperaceae, Brassicaceae, Fabaceae [15]. ɺʦ ʬʣʦ-

ʨʝ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʩʢʚʝʨʘ ʪʦʞʝ ʧʨʝʦʙʣʘʜʘʶʪ ʵʪʠ ʩʝ-

ʤʝʡʩʪʚʘ, ʥʦ ʩ ʥʝʢʦʪʦʨʳʤʠ ʧʝʨʝʩʪʘʥʦʚʢʘʤʠ, ʘ ʪʘʢʞʝ 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʩʫʪʩʪʚʫʶʱʝʛʦ ʩʝʤʝʡʩʪʚʘ Cypera-

ceae (ʪʘʙʣ. 2). ʊʘʢ ʩʝʤʝʡʩʪʚʦ Rosaceae ʩʤʝʱʘʝʪʩʷ ʥʘ 

ʚʪʦʨʦʝ ʤʝʩʪʦ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʢʫʣʴʪʠʚʠʨʫ-

ʝʤʳʭ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʠʟ ʵʪʦʛʦ ʪʘʢʩʦʥʘ: Cotoneaster 

horizontalis Decne., Pentaphylloides fruticosa (L.) 

Schwarz, Sorbaria sorbifolia (L.) A.Br., Spiraea media 

Schmidt, Malus baccata (L.) Borkh. ʉʝʤʝʡʩʪʚʦ Fabace-

ae, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʙʦʣʝʝ ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ [15, 

ʩ. 262; 16], ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʦ ʬʣʦʨʝ ʩʢʚʝʨʘ ʥʘ ʪʨʝʪʴʶ 

ʧʦʟʠʮʠʶ, ʦʪʨʘʞʘʷ, ʚʠʜʠʤʦ, ʦʩʣʘʙʣʝʥʠʝ ʟʦʥʘʣʴʥʳʭ 

ʯʝʨʪ ʠ ʠʭ ʩʤʝʱʝʥʠʝ ʚ ʪʝʨʤʦʢʩʝʨʠʯʝʩʢʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ. çʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʩ ʩʝʚʝʨʘ 

ʥʘ ʶʛ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʪʝʨʤʦʬʠʣʴʥʳʭ ʩʝʤʝʡʩʪʚ, ʪʘ-

ʢʠʭ ʢʘʢ Lamiaceae, Scrophulariaceae, Boraginaceae ʠ 

ʜʨʫʛʠʭè, ʘ ʚ ʫʨʙʘʥʦʬʣʦʨʘʭ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ (ʚ ʩʨʘ-

ʚʥʝʥʠʠ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʬʣʦʨʘʤʠ) çʚʦʟʨʘʩʪʘʝʪ ʜʦʣʷ 

ʩʝʤʝʡʩʪʚ Chenopodiaceae, Polygonaceaeè [16]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʧʝʢʪʨ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʬʣʦʨʳ ʉʪʫʜʝʥʯʝ-

ʩʢʦʛʦ ʩʢʚʝʨʘ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʥʜʝʥʮʠʝʡ ʨʘʟʚʠʪʠʷ ʫʨ-

ʙʘʥʦʬʣʦʨ, ʫʢʘʟʳʚʘʷ ʥʘ ʝʸ ʪʝʨʤʦʬʠʣʴʥʳʡ ʦʙʣʠʢ. 

ʇʦʩʢʦʣʴʢʫ ʜʝʡʩʪʚʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟ-

ʚʠʪʠʷ ʬʣʦʨʳ, ʚʩʸ ʵʪʦ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʠ ʨʘʩʪʝʥʠʡ ʧʦ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ. 

ʇʦʜ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʧʦʥʠʤʘʣʠʩʴ 

çʛʨʫʧʧʳ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʩʭʦʜʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
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ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʧʨʠʩʫʱʠʭ 

ʙʠʦʪʦʧʘʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʠʧʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʟʘʠʤʥʦʡ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʠ ʧʨʠ-

ʫʨʦʯʝʥʥʳʭ ʢ ʤʠʢʨʦʤʝʩʪʦʦʙʠʪʘʥʠʷʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʪʠʧʘè [17, ʩ. 170]. ʉ ʫʯʝʪʦʤ ʮʝʥʦʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʫʨʙʘʥʦʬʣʦʨʳ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʦʩʦʙʘʷ ʛʨʫʧʧʘ 

çʚʠʜʳ ʢʫʣʴʪʫʨʮʝʥʦʟʦʚè, ʚʢʣʶʯʘʶʱʘʷ ʢʫʣʴʪʠʚʠʨʫʝ-

ʤʳʝ ʠʥʪʨʦʜʫʮʝʥʪʳ [18], ʪʘʢ ʢʘʢ çʚ ʥʝʢʦʪʦʨʳʭ ʬʦʨ-

ʤʘʭ ʛʦʨʦʜʩʢʦʛʦ ʟʝʣʸʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʘʧʨʠʤʝʨ ʚ ʧʘʨ-

ʢʘʭé ʠʥʪʨʦʜʫʮʝʥʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʣʦʞʝ-

ʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚ ʚʳʧʦʣʥʝʥʠʠ ʠʤ ʩʚʦʠʭ 

ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡè [19]. 

ȸɆɇɑɎɜɆ 2 ï ȨɋɊəɟɎɋ ɗɋɒɋɏɗɘɈɆ ɚɑɔɖɡ ȷɘəɊɋɓɝɋɗɐɔɉɔ ɗɐɈɋɖɆ 

ʌʣʦʨʘ 
ʈʘʥʛ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ 

1 2 3 4 5 6 7 8 9 10 

ɺ ʮʝʣʦʤ ɸsĭ8 Ro9 Fa7 Po6 Br4, Pol4 Chį, Scį, Lamį, Plantį 

ɸʙʦʨʠʛʝʥʥʘʷ Asĭ4 Fa6, Po6 Ro4 Polį, Chį, Lamį, Plantį ApĮ, ScĮ 

ɸʜʚʝʥʪʠʚʥʘʷ Ro5 As4 Brį, Pinį Faĭ, Amĭ, Polĭ, Scĭ, Ranĭ, Berĭ 

ʇʨʠʤʝʯʘʥʠʝ. Am ï Amaranthaceae, Ap ï Apiaceae, ɸs ï Asteraceae, Ber ï Berberidaceae, Br ï Brassicaceae, Ch 

ï Chenopodiaceae, Fa ï Fabaceae, Lam ï Lamiaceae, Pin ï Pinaceae, Plant ï Plantaginaceae, Po ï Poaceae, Pol ï 

Polygonaceae, Ran ï Ranunculaceae, Ro ï Rosaceae, Sc ï Scrophulariaceae. ʏʠʩʣʦ ʚʠʜʦʚ ʚ ʩʝʤʝʡʩʪʚʝ ʫʢʘʟʘʥʦ 

ʟʥʘʢʦʤ ʩʪʝʧʝʥʠ. 

ɽʩʣʠ ʚ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʤ ʩʧʝʢʪʨʝ ʬʣʦʨʳ ʏʫʚʘ-

ʰʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʣʝʩʥʳʝ ʚʠʜʳ (17,3%), ʟʘʪʝʤ ʩʣʝ-

ʜʫʶʪ ʣʫʛʦʚʳʝ (14,7%), ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʠ ʦʧʫʰʝʯʥʳʝ 

(16,4%), ʦʩʪʝʧʥʸʥʥʳʭ ʣʫʛʦʚ ʠ ʩʢʣʦʥʦʚ (9,6%), ʩʪʝʧ-

ʥʳʝ ʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ (8,7%), ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʝ 

(4,1%) ʠ ʪ.ʜ. [15, ʩ. 266], ʪʦ ʚʦ ʬʣʦʨʝ ʩʢʚʝʨʘ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʧʝʨʝʚʝʩ ʚ ʩʪʦʨʦʥʫ ʨʘʩʪʝʥʠʡ ʦʪʢʨʳʪʳʭ ʪʠʧʦʚ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʧʨʠʯʸʤ ʩʨʝʜʠ ʥʠʭ ʟʥʘʯʠʤʘʷ ʨʦʣʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʩʦʨʥʳʤ ʚʠʜʘʤ, ʟʘʥʠʤʘʶʱʠʤ ʧʝʨʚʦʝ 

ʤʝʩʪʦ ʙʦʣʝʝ ʯʝʤ ʩ ʜʚʫʢʨʘʪʥʳʤ ʦʪʨʳʚʦʤ (ʪʘʙʣ. 3). 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩ-

ʢʠʝ ʩʧʝʢʪʨʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʫʨʙʘʥʦ-

ʬʣʦʨ [16]. 

ȸɆɇɑɎɜɆ 3 ï Ƀɐɔɑɔɉɔ-ɜɋɓɔɘɎɝɋɗɐɎɋ ɉɖəɕɕɡ ɖɆɗɘɋ-

ɓɎɏ Ɉɔ ɚɑɔɖɋ ȷɘəɊɋɓɝɋɗɐɔɉɔ ɗɐɈɋɖɆ 

ˉ ʧ/ʧ ʌʠʪʦʮʝʥʦʛʨʫʧʧʳ ɼʦʣʷ ʚʠʜʦʚ, % 

1 
ʉʦʨʥʳʝ, 

ʚ ʪ.ʯ. ʨʫʜʝʨʘʣʴʥʳʝ 

34,0 

29,8 

2 ʃʫʛʦʚʳʝ 16,0 

3 ʃʝʩʥʳʝ 14,9 

4 ɺʠʜʳ ʢʫʣʴʪʫʨʮʝʥʦʟʦʚ 12,8 

5 ʃʫʛʦʚʦ-ʣʝʩʥʳʝ ʠ ʦʧʫʰʝʯʥʳʝ 10,6 

6 ʃʝʩʦʩʪʝʧʥʳʝ 4,3 

7 ʉʪʝʧʥʳʝ ʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ 4,3 

8 ʇʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʝ 3,2 

 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʦʨʥʳʭ ʚʠʜʦʚ ï ʠʟ ʩʝʤʝʡʩʪʚʘ 

Asteraceae (10 ʚʠʜʦʚ), ʚ ʦʩʪʘʣʴʥʳʭ 17 ʩʝʤʝʡʩʪʚʘʭ ï 

ʦʪ 1 ʜʦ 3 ʩʦʨʥʳʭ ʚʠʜʘ. ʀʟ 32 ʩʦʨʥʳʭ ʚʠʜʦʚ 18 ʚʠʜʦʚ 

ʦʪʥʦʩʷʪʩʷ ʢ ʘʙʦʨʠʛʝʥʥʦʡ ʬʨʘʢʮʠʠ, ʘ 14 ï ʢ ʘʜʚʝʥʪʠʚ-

ʥʦʡ. ʉʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʟʣʦʩʪʥʳʝ ʠʥ-

ʚʘʟʠʦʥʥʳʝ ʚʠʜʳ, ʟʘʥʝʩʸʥʥʳʝ ʚ çʏʸʨʥʫʶ ʢʥʠʛʫ ʬʣʦ-

ʨʳ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠè [20]: Acer negundo L., Conyza 

canadensis (L.) Cronq., Lepidotheca suaveolens (Pursh) 

Nutt., Xanthoxalis stricta (L.) Small. ɺ ʩʢʚʝʨʝ ʧʨʦʠʟ-

ʨʘʩʪʘʶʪ ʝʱʝ ʜʚʘ ʚʠʜʘ, ʫʢʘʟʘʥʥʳʝ ʚ çʏʸʨʥʦʡ ʢʥʠ-

ʛʝéè, ʥʦ ʥʘʤʠ ʦʥʠ ʦʪʥʝʩʝʥʳ ʢ ʚʠʜʘʤ ʢʫʣʴʪʫʨʮʝʥʦ-

ʟʦʚ, ʪʘʢ ʢʘʢ ʥʝ ʧʨʦʷʚʣʷʶʪ ʘʛʨʝʩʩʠʚʥʫʶ ʠʥʚʘʟʠʶ, ʭʦ-

ʪʷ, ʙʝʟʫʩʣʦʚʥʦ, ʜʠʯʘʶʪ ï ʵʪʦ Fraxinus pennsylvanica 

Marsh. (ʧʦ ʩʪʝʧʝʥʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʵʧʝʢʦʬʠ-

ʪʦʤ [15]) ʠ Sorbaria sorbifolia (L.) A.Br. (ʵʬʝʤʝʨʦ-

ʬʠʪ). ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʩʦʨʥʳʭ ʚʠʜʦʚ ʚʦ ʬʣʦʨʝ 

ʩʢʚʝʨʘ (ʘ ʦʪʜʝʣʴʥʦ ʚ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ʠʭ ʩʦʜʝʨʞʘ-

ʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 41,7%) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʷʤ ʧʨʦ-

ʠʟʨʘʩʪʘʥʠʷ ʥʘ ʥʝʩʪʘʙʠʣʴʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʣʠ 

ʥʘʨʫʰʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. 

ɺʪʦʨʫʶ ʧʦʟʠʮʠʶ ʟʘʥʠʤʘʝʪ ʣʫʛʦʚʦʡ ʬʣʦʨʦʮʝʥʦ-

ʪʠʧ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʢʚʝʨʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʨʫʛʠʭ ʮʝ-

ʥʦʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚʧʦʣʥʝ ʣʦʛʠʯʥʦ ʜʣʷ ʩʢʚʝʨʘ ʠ ʚ ʮʝ-

ʣʦʤ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʧʝʢʪʨʦʤ ʬʣʦʨʳ 

ʏʫʚʘʰʠʠ. 

ɼʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʠ ʉʪʫʜʝʥʯʝ-

ʩʢʦʛʦ ʩʢʚʝʨʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʪʥʦʰʝʥʠʷ ʚʠʜʦʚ ʢ 

ʚʣʠʷʥʠʶ ʧʨʷʤʦʜʝʡʩʪʚʫʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦ-

ʨʦʚ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʜʣʷ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩ-

ʪʝʥʠʡ, ʘ ʠʤʝʥʥʦ: ʚʦʜʥʦʤʫ ʠ ʪʨʦʬʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ 

ʧʦʯʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʩʪʝʤʦʡ ʛʠʛʨʦʤʦʨʬ ʠ ʪʨʦ-

ʬʦʤʦʨʬ ɸ.ʃ. ɹʝʣʴʛʘʨʜʘ (ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʅ.ʄ. ʄʘʪʚʝ-

ʝʚʘ [21]) ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʝ ʩʧʝʢʪʨʳ. ɺ ʩʧʝʢʪʨʝ ʛʠʛʨʦʤʦʨʬ ʧʨʝʦʙʣʘʜʘ-

ʶʪ ʤʝʟʦʬʠʪʳ (71,3%), ʯʪʦ ʩʚʦʡʩʪʚʝʥʥʦ ʬʣʦʨʘʤ ʫʤʝ-

ʨʝʥʥʦʡ ʟʦʥʳ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʙʦʨʝʘʣʴʥʳʝ ʯʝʨʪʳ ʠʩ-

ʩʣʝʜʫʝʤʦʡ ʬʣʦʨʳ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʥʘʭʦʜʷʪʩʷ ʢʩʝ-

ʨʦʤʝʟʦʬʠʪʳ (16%), ʯʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʧʦʣʦʞʝʥʠʝʤ 

ʩʢʚʝʨʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʝʩʪʥʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ ʨʝʢ 

ɺʦʣʛʘ ʠ ʏʝʙʦʢʩʘʨʢʘ, ʪʘʢ ʠ ʩ ʫʧʣʦʪʥʸʥʥʦʩʪʴʶ ʧʦʯʚʳ, 

ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʥʝʢʦʪʦʨʦʤʫ ʜʝʬʠʮʠʪʫ ʚʣʘʛʠ. ɼʦʣʷ 

ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,1 ʜʦ 6,4%: ʛʠʛʨʦʤʝ-

ʟʦʬʠʪʳ ï 6,4%, ʢʩʝʨʦʬʠʪʳ ï 3,2%, ʤʝʟʦʢʩʝʨʦʬʠʪʳ ï 

2,1%, ʛʠʛʨʦʬʠʪʳ ï 1,1%. ɺʣʘʛʦʣʶʙʠʚʳʝ ʚʠʜʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʙʦʨʠʛʝʥʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ: 

Lysimachia nummularia L., Potentilla anserina L., Pru-

nella vulgaris L., Rorippa palustris (L.) Bess., Rumex 

confertus Willd ., Stellaria media (L.) Vill ., Tussilago 

farfara L. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʢʚʝʨʘ 

ʩʚʦʡʩʪʚʝʥʝʥ ʩʚʝʞʠʡ ʛʠʛʨʦʪʦʧ (ʩʚʝʞʠʡ ʪʠʧ ʫʚʣʘʞʥʝ-

ʥʠʷ ʧʦʯʚʳ) [8]. 

ɺ ʩʧʝʢʪʨʝ ʪʨʦʬʦʤʦʨʬ ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʟʦʪʨʦʬʳ 

(62,8%) ʠ ʤʝʛʘʪʨʦʬʳ (36,2%). ʆʣʠʛʦʪʨʦʬʳ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʣʠʰʴ ʦʜʥʠʤ ʚʠʜʦʤ ï Betula pendula Roth. ʉʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʩʢʚʝʨʘ ʭʘʨʘʢʪʝʨʥʳ ʩʨʝʜʥʝʧʣʦʜʦʨʦʜ-

ʥʳʝ ʠ ʧʣʦʜʦʨʦʜʥʳʝ ʧʦʯʚʳ [8]. ʇʦʣʫʯʝʥʥʳʝ ʩʧʝʢʪʨʳ 

ʛʠʛʨʦʤʦʨʬ ʠ ʪʨʦʬʦʤʦʨʬ ʬʣʦʨʳ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʩʢʚʝ-

ʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ ʩ ʵʜʘʬʦʪʦʧʠʯʝʩʢʦʡ ʩʪʨʫʢ-

ʪʫʨʦʡ ʬʣʦʨʳ ʩʢʚʝʨʘ ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ ʛ. ʏʝʙʦʢʩʘʨʳ, 

ʪʘʢʞʝ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʨʝʢ ɺʦʣʛʘ ʠ 

ʏʝʙʦʢʩʘʨʢʘ [9; 10]. 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʣʦʨʫ ʧʦʚʩʝʤʝʩʪ-

ʥʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʯʠʩʣʘ ʘʜʚʝʥʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ 

ʩʚʷʟʠ ʩ ʯʝʤ ʘʜʚʝʥʪʠʚʥʘʷ ʬʨʘʢʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʜʠʥʘʤʠʯʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʬʣʦʨʳ. ɸʜʚʝʥʪʠʚʥʘʷ ʬʨʘ-

ʢʮʠʷ ʬʣʦʨʳ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʩʢʚʝʨʘ ʥʘʩʯʠʪʳʚʘʝʪ 
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29 ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 28 ʨʦʜʘʤ ʠ 18 ʩʝʤʝʡʩʪʚʘʤ, ʠ 

ʩʦʩʪʘʚʣʷʝʪ 30,9% ʬʣʦʨʳ. ʇʨʠʯʸʤ 17 ʘʜʚʝʥʪʠʚʥʳʭ 

ʚʠʜʦʚ (58,6%) ʷʚʣʷʶʪʩʷ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ ʠʥʪʨʦʜʫ-

ʮʝʥʪʘʤʠ, ʯʪʦ ʚʧʦʣʥʝ ʦʞʠʜʘʝʤʦ ʜʣʷ ʩʢʚʝʨʘ, ʘ ʦʩʪʘʣʴ-

ʥʳʝ ï ʩʦʨʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ Polygo-

num Ĭ arenastrum Boreau, ʦʪʥʦʩʠʤʦʛʦ ʢ ʩʪʝʧʥʦʤʫ ʮʝ-

ʥʦʪʠʯʝʩʢʦʤʫ ʵʣʝʤʝʥʪʫ). 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 4, ʧʦ ʚʨʝʤʝʥʠ ʟʘʥʦʩʘ ʧʨʝ-

ʦʙʣʘʜʘʶʪ ʢʝʥʦʬʠʪʳ ï 22 ʚʠʜʘ (75,9%). ʇʨʦʠʟʨʘʩʪʘ-

ʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʚ ʩʢʚʝʨʝ ʩʚʷʟʘʥʦ ʧʨʷʤʦ ʠʣʠ 

ʢʦʩʚʝʥʥʦ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ: ʧʦʯʪʠ 2/3 ʢʝʥʦ-

ʬʠʪʦʚ ʷʚʣʷʶʪʩʷ ʵʨʛʘʟʠʦʬʠʪʘʤʠ ʠʣʠ ʵʨʛʘʟʠʦʬʠʛʦʬʠ-

ʪʘʤʠ. ɸʨʭʝʦʬʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʶʨʠʟʦʥʘʣʴʥʳʤʠ 

ʚʠʜʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʠʟ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ ʠ 

ʠʨʘʥʦ-ʪʫʨʘʥʩʢʦʡ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ï ʜʨʝʚ-

ʥʠʭ ʮʝʥʪʨʦʚ ʟʝʤʣʝʜʝʣʠʷ. ʂ ʘʨʭʝʦʬʠʪʘʤ ʦʪʥʦʩʷʪʩʷ: 

Capsella bursa-pastoris (L.) Medik., Fumaria officinalis 

L., Polygonum Ĭ arenastrum Boreau, Sisymbrium loese-

lii  L., Sonchus oleraceus L., Veronica persica Poir., Vio-

la arvensis Murr. ï ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʢʩʝʥʦʬʠʪʘʤʠ. 

ȸɆɇɑɎɜɆ 4 ï ȷɘɖəɐɘəɖɆ ɆɊɈɋɓɘɎɈɓɔɏ ɚɖɆɐɜɎɎ ɚɑɔɖɡ ȷɘəɊɋɓɝɋɗɐɔɉɔ ɗɐɈɋɖɆ 

ʉʧʦʩʦʙ 

ʤʠʛʨʘʮʠʠ 

ɺʨʝʤʷ 

ʟʘʥʦʩʘ 

ʉʪʝʧʝʥʴ ʥʘʪʫʨʘʣʠʟʘʮʠʠ 
ɺʩʝ-

ʛʦ 
ʕʬʝʤʝʨʦ-

ʬʠʪʳ 

ʂʦʣʦʥʦ-

ʬʠʪʳ 

ʕʧʝʢʦ-

ʬʠʪʳ 

ɸʛʨʠʦʵʧʝ-

ʢʦʬʠʪʳ 

ɸʛʨʠʦ-

ʬʠʪʳ 

ʂʩʝʥʦʬʠʪʳ 
ɸʨʭʝʦʬʠʪʳ ï ï 6 1 ï 7 

ʂʝʥʦʬʠʪʳ ï ï 3 1 1 5 

ʂʩʝʥʦʵʨʛʘʟʠʦʬʠʛʦʬʠʪʳ 
ɸʨʭʝʦʬʠʪʳ ï ï ï ï ï ï 

ʂʝʥʦʬʠʪʳ ï ï 1 2 ï 3 

ʕʨʛʘʟʠʦʬʠʛʦʬʠʪʳ 
ɸʨʭʝʦʬʠʪʳ ï ï ï ï ï ï 

ʂʝʥʦʬʠʪʳ ï 1 2 3 1 7 

ʕʨʛʘʟʠʦʬʠʪʳ 
ɸʨʭʝʦʬʠʪʳ ï ï ï ï ï ï 

ʂʝʥʦʬʠʪʳ 4 3 ï ï ï 7 

ɺʩʝʛʦ 4 4 12 7 2 29 

 

ʇʦ ʩʪʝʧʝʥʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʚʠʜʦʚ ʘʜʚʝʥʪʠʚʥʘʷ 

ʬʨʘʢʮʠʷ ʬʣʦʨʳ ʩʢʚʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘ-

ʥʠʝʤ ʩʪʘʙʠʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ï ʵʧʝʢʦʬʠʪʦʚ, ʘʛʨʠʦ-

ʵʧʝʢʦʬʠʪʦʚ ʠ ʘʛʨʠʦʬʠʪʦʚ ï 72,4% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʘʙʳʭ 

ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʠʪʦʮʝʥʦʟʘ. 
ʌʣʦʨʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʨʘʩʪʝʥʠʡ ï 31% 
(ʠʣʠ 9 ʚʠʜʦʚ), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʭʦʜʥʳʤʠ ʧʨʠʨʦʜʥʦ-
ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʦʙʠʪʘʥʠʷ ʜʘʥʥʳʭ ʚʠʜʦʚ. 
ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʣʦʚʠʥʘ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʦʨʥʳʤʠ 
ʨʫʜʝʨʘʣʴʥʳʤʠ ʚʠʜʘʤʠ (Amaranthus blitoides S. Wats., 
Acer negundo L., Conyza canadensis L., Lepidotheca 
suaveolens (Pursh) Nutt., Xanthoxalis stricta (L.) Small) 
ʜʨʫʛʘʷ ï ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ ʠʥʪʨʦʜʫʮʝʥʪʘʤʠ (Fraxi-
nus pennsylvanica Marsh., Picea pungens Engelm., Ta-
getes patula L., Thuja occidentalis L.). ɼʘʣʝʝ ʩʣʝʜʫʶʪ 
ʠʨʘʥʦ-ʪʫʨʘʥʩʢʠʝ ʚʠʜʳ ï 21% (ʠʣʠ 6 ʚʠʜʦʚ), ʚ ʦʩʥʦʚ-
ʥʦʤ ʚʩʝ ʩʦʨʥʳʝ, ʟʘʪʝʤ ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʠʝ (4 ʚʠʜʘ: 
Berberis thunbergii DC, Malus baccata (L.) Borkh., 
Pentaphylloides fruticosa (L.) Schwarz, Spiraea media 
Schmidt) ʠ ʩʠʙʠʨʩʢʠʝ ʨʘʩʪʝʥʠʷ (3 ʚʠʜʘ: Lonicera ta-
tarica L., Sorbaria sorbifolia (L.) A.Br., Swida alba (L.) 
Opiz.), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ ʚʠʜʘʤʠ. 
ʊʘʢʞʝ ʚʦ ʬʣʦʨʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʳʭʦʜʮʳ ʠʟ ʉʨʝʜʠ-
ʟʝʤʥʦʤʦʨʴʷ, ɿʘʧʘʜʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ, ʎʝʥ-
ʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ˤ·͍ͦ͒· 
ʊʝʨʨʠʪʦʨʠʷ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʩʢʚʝʨʘ ʠʩʧʳʪʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʧʨʝʩʩʠʥʛ, ʦʪʨʘʞʘʶ-

ʱʠʡʩʷ ʚʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ: ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʘʷ ʜʦʣʷ ʦʜʥʦʜʦʣʴʥʳʭ, ʥʠʟʢʦʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ, ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʚʠʜʦʚ 10 ʚʝʜʫʱʠʭ ʩʝ-

ʤʝʡʩʪʚ ʠ ʠʭ ʧʦʨʷʜʦʢ, ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʩʠʥʘʥʪʨʦʧʠʟʘ-

ʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʧʝʢʪʨʳ ʩ ʧʨʝ-

ʦʙʣʘʜʘʥʠʝʤ ʨʘʩʪʝʥʠʡ ʦʪʢʨʳʪʳʭ ʪʠʧʦʚ ʤʝʩʪʦʦʙʠʪʘ-

ʥʠʡ ʠ ʩʦʨʥʳʭ ʚʠʜʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʟʝʣʸʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʉʪʫʜʝʥʯʝʩʢʦʛʦ ʩʢʚʝʨʘ ʥʘʭʦʜʷʪʩʷ ʚ ʫʜʦ-

ʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʶʪ 

ʩʚʦʠ ʬʫʥʢʮʠʠ, ʯʝʤʫ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʭʦʨʦʰʠʝ ʵʜʘ-

ʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ɺ ʘʜʚʝʥʪʠʚʥʦʡ ʬʨʘʢʮʠʠ ʬʣʦʨʳ 

ʩʢʚʝʨʘ ʧʨʝʦʙʣʘʜʘʶʪ: 1) ʢʝʥʦʬʠʪʳ (75,9%), 2) ʚʠʜʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ (48,3%), 3) ʵʧʝʢʦʬʠʪʳ ʠ ʘʛʨʠʦ-

ʵʧʝʢʦʬʠʪʳ (65,5%), 4) ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʝ (31%) ʠ 
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Abstract. Student Square was opened on September 1, 2007 at the intersection of the busy Moscow Avenue and 

K. Ivanov Street. The total area is 2,5 hectares. The predominant tree species are Tilia cordata Mill. , Betula pendula 

Roth and Acer platanoides L. In 2016, the first inventory of the square flora was carried out, 94 plant species from 79 

genera and 37 families were identified. Pinopsida are represented by 4 cultivated introducents. Only 6 species from 

the Poaceae are monocotyledons. The systematic diversity of the flora is very low. Virtually every genus is repre-

sented by only one species. The average level of species wealth in one family is 2,54. The number of families with 

one species is 21 (56,8%). The top ten in the number of species families are concentrated by 63,8% of the species. 

The spectrum of the leading families of the flora of the Student Square indicates its thermophilic appearance. The 

share of synanthropic species in the flora as a whole is 53,2%. The index of synanthropization (Is) of the square flora 

is 1,14 and emphasizes the anthropogenic nature of the landscape. The aboriginal fraction of the flora is strongly al-

tered (Is = 0,48). In the ecologo-cenotic spectrum, there is a preponderance towards plants of open habitat types, 

among which weed species predominate (34%), among which 4 are malignant invasive species: Acer negundo L., 

Conyza canadensis (L.) Cronq., Lepidotheca suaveolens (Pursh) Nutt., Xanthoxalis stricta (L.) Small. On the second 
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place is a group of meadow plants (16%). The distribution of other coenotic groups in general is consistent with the 

regional spectrum of the flora of Chuvashia. The hygromorph spectrum is dominated by mesophytes (71,3%), fol-

lowed by xeromesophytes (16%), the share of the remaining groups varies from 1,1 to 6,4%. The trofomorph spec-

trum is dominated by mesotrofs (62,8%) and megatrofs (36,2%). Aliens fraction is 30,9% of the square flora. 17 spe-

cies (58,6%) are cultivated introducents, and the rest ï weed plants. Kenophytes (75,9%) predominate, ergasiophytes 

and ergasiofigophytes (24,1% each), epekophytes and agrio-epekophytes (65,5%), North American (31%) and Irani-

an-Turanian (20,7%) species. 

Keywords: flora; square; gardening; Cheboksary; Chuvash Republic; comfortable urban environment; environ-

mental assessment; taxonomic analysis; synanthropization; ecologo-cenotic spectrum; invasive plants; hygromorphs; 

trofomorphs; non-native (aliens) plants; florogenetic analysis. 

ʋɼʂ 581. 9 (476) 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 02.08.2017 

˛˞˛ˎ˒˚˚˛˞˟˕ ˞˟˝ˠ˗˟ˠ˝˨ ˣ˒˚˛˜˛˜ˠ˘ˬˣ˕˖ ˜˛˘˨˚˕ ˞˛˘ˬ˚˗˛ˏ˕ˑ˚˛˖ 
(ARTEMISIA SALSOLOIDES WILLD., ASTERACEAEɊ ˏ ˞ˍ˙ˍ˝˞˗˛˖ ˛ˎ˘ˍ˞˟ ̞

É 2017 

ɿʝʥʢʠʥʘ ʊʘʪʴʷʥʘ ɽʚʛʝʥʴʝʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʵʢʦʣʦʛʠʠ; 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ 

ɺʦʣʛʦʛʨʘʜʥʝʬʪʝʧʨʦʝʢʪ (ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ); 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ʀʣʴʠʥʘ ɺʘʣʝʥʪʠʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ʇʦʣʳʥʴ ʩʦʣʷʥʢʦʚʠʜʥʘʷ (Artemisia salsoloides Willd ., Asteraceae) ʚʢʣʶʯʝʥʘ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ 
ʈʦʩʩʠʠ ʠ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʟʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʢ 
ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʅʘʤʠ ʠʟʫʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ ʚʠʜʘ. ʀʩʧʦʣʴʟʦʚʘ-
ʥʳ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʮʝʥʦʪʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. ʆʮʝʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 
ʩʪʨʫʢʪʫʨʳ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʚʳʧʦʣʥʝʥ ʨʘʩʯʸʪ ʂ (r) 
ʬʫʥʢʮʠʠ ʈʠʧʣʠ ʠ ʢʨʦʩʩ-ʬʫʥʢʮʠʠ ʈʠʧʣʠ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʬʠʪʦʛʝʥʥʳʝ ʧʦʣʷ ʚʠʜʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʩʦʚ-
ʤʝʩʪʥʦ ʩ A. salsoloides. ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʝʪ ʉʘʤʘʨʩʢʦʝ ʇʨʝʜʚʦʣʞʴʝ ʠ ɿʘʚʦʣʞʴʝ. ɺ ʫʩʨʝʜʥʸʥ-
ʥʦʤ ʚʦʟʨʘʩʪʥʦʤ ʩʧʝʢʪʨʝ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʛʨʫʧʧʦʡ ʷʚʣʷʝʪʩʷ ʟʨʝʣʘʷ ʛʝʥʝʨʘʪʠʚʥʘʷ, ʯʫʪʴ ʫʩʪʫʧʘʝʪ ʧʦ ʯʠʩʣʝʥʥʦ-
ʩʪʠ ʦʩʦʙʝʡ ʩʪʘʨʘʷ ʛʝʥʝʨʘʪʠʚʥʘʷ ʬʨʘʢʮʠʷ. ɼʠʥʘʤʠʢʘ ʧʦʧʫʣʷʮʠʡ ʬʣʫʢʪʫʘʮʠʦʥʥʘʷ. ʀʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʦʩʦʙʝʡ A. salsoloides ʚ ʧʦʧʫʣʷʮʠʠ ʥʘ ʉʝʨʥʦʚʦʜʩʢʦʤ ʐʠʭʘʥʝ (ʉʝʨʛʠʝʚʩʢʠʡ ʨʘʡʦʥ 
ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ). ɿʜʝʩʴ ʧʦʣʳʥʴ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʘʥʪʦʤ ʚ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚʘ Artemisia salsoloides Willd . + 
Hedysarum grandiflorum Pall. ï Stipa korshinskyi Roshev. ʇʣʦʪʥʦʩʪʴ A. salsoloides ʚ ʠʟʫʯʝʥʥʦʡ ʮʝʥʦʧʦʧʫʣʷʮʠʠ 
ʩʦʩʪʘʚʣʷʝʪ 3,0 ʦʩʦʙʠ ʥʘ 1 ʤĮ. ʇʨʝʛʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ ʨʘʟʤʝʱʘʶʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ɻʝʥʝʨʘʪʠʚʥʳʝ ʦʩʦʙʠ 
ʦʪʪʘʣʢʠʚʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 0,2 ʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʣʫʯʘʡʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ. ɽʩʪʴ ʪʝʥʜʝʥʮʠʷ ʢ 
ʦʙʨʘʟʦʚʘʥʠʶ ʘʛʨʝʛʘʮʠʡ ʨʘʟʤʝʨʦʤ 0,6 ʤ. ʆʮʝʥʢʘ ʚʟʘʠʤʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ A. salsoloides ʠ Stipa korshinskyi, ʘ 
ʪʘʢʞʝ Oxytropis floribunda ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʥʝʟʥʘʯʠʤʦʝ ʦʪʪʘʣʢʠʚʘʥʠʝ ʦʩʦʙʝʡ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 0,2 ʤ, ʩ Hedysarum 
grandiflorum ï ʟʥʘʯʠʤʦʝ ʦʪʪʘʣʢʠʚʘʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 0,4 ʤ (ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʣʫʯʘʡʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʫ ʚʩʝʭ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ). ʋ ʦʩʦʙʝʡ A. salsoloides ʠ Ephedra distachya, ʘ ʪʘʢʞʝ Scabiosa isetensis ʦʪʤʝʯʝʥʦ ʩʣʫʯʘʡʥʦʝ 
ʨʘʟʤʝʱʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Artemisia salsoloides Willd.; ʮʝʥʦʧʦʧʫʣʷʮʠʷ; ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ; ʙʘʟʦʚʳʡ ʦʥʪʦ-

ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ; ʨʝʜʢʠʡ ʚʠʜ; ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ; ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ; ʩʪʝʧʠ; ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʘʷ ʩʪʨʫʢʪʫʨʘ; ʬʫʥʢʮʠʷ ʈʠʧʣʠ; ʢʨʦʩʩ-ʬʫʥʢʮʠʷ ʈʠʧʣʠ; ʣʦʢʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ; ʨʘʟʤʝʱʝʥʠʝ ʦʩʦʙʝʡ; ʦʪʪʘʣʢʠʚʘ-

ʥʠʝ ʦʩʦʙʝʡ; ʘʛʨʝʛʘʮʠʷ; ʩʣʫʯʘʡʥʦʝ ʨʘʟʤʝʱʝʥʠʝ; ʬʠʪʦʛʝʥʥʦʝ ʧʦʣʝ; ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʬʠʪʦʛʝʥʥʦʛʦ 

ʧʦʣʷ; ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ; ʉʝʨʥʦʚʦʜʩʢʠʡ ʐʠʭʘʥ. 

ˤ͍͔͔͙͔͒ͤ 
ʆʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʟʫʯʝʥʠʷ ʧʦʩʣʫʞʠʣʘ ʧʦʣʳʥʴ 

ʩʦʣʷʥʢʦʚʠʜʥʘʷ (Artemisia salsoloides Willd ., Asterace-

ae). ʕʪʦ ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦ-ʶʞʥʦʩʠʙʠʨʩʢʠʡ ʧʦʣʫ-

ʢʫʩʪʘʨʥʠʢ, ʧʝʪʨʦʬʠʪ, ʢʘʣʴʮʝʬʠʣ, ʚʢʣʶʯʝʥʥʳʡ ʚ 

ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʈʌ [1] ʠ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ [2ï4]. 

ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚʠʜʘ ʠʟʫʯʘʝʪʩʷ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ [5], ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʠ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʷʭ [6ï10]. ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʩʦʦʙʱʝʩʪʚʘ ʩ ʫʯʘʩʪʠʝʤ ʤʦʜʝʣʴʥʦʛʦ ʚʠʜʘ 

ʷʚʣʷʶʪʩʷ ʥʝʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʡ ʚʳʧʘʩ ʩʢʦʪʘ, ʩʪʝʧ-

ʥʳʝ ʧʦʞʦʛʠ, ʨʝʢʨʝʘʮʠʷ. ʄʥʦʛʠʝ ʧʦʧʫʣʷʮʠʠ A. Salso-

loides ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʫʛʥʝʪʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠ ʦʪʣʠʯʘʶʪʩʷ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʠ-

ʪʘʣʠʪʝʪʘ. 

˸͔ͭͦ͒· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
ɺ ʭʦʜʝ ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝ-

ʪʦʜʳ ʠʟʫʯʝʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʡ [11ï13]. ɺʳʷʚʣʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʩʦʦʙʱʝʩʪʚʘʭ. 

ʆʮʝʥʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʳʣʘ ʚʳʧʦʣʥʝ-

ʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ [14ï16]. ɺʳʧʦʣʥʷʣʩʷ ʨʘʩʯʝʪ ʂ (r) ʬʫʥʢʮʠʠ 

ʈʠʧʣʠ [17; 18] ʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦʩʪʨʦʝʥʠʝ ʢʘʨʪ 

ʣʦʢʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʙʝʛʫʱʝʛʦ 

ʠʣʠ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ (moving window) [19] ʥʘ ʦʩʥʦ-

ʚʝ ʷʜʝʨʥʳʭ ʬʫʥʢʮʠʡ kernel (kernel function) [20; 21]. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʷʣʩʷ ʛʨʘ-

ʬʠʯʝʩʢʠ ʚ ʚʠʜʝ ʬʫʥʢʮʠʠ L(r)ïr, ʛʜʝ L(r)=ãʂ(r)/ ́[22]. 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 



ɿʝʥʢʠʥʘ ʊ.ɽ., ʀʣʴʠʥʘ ɺ.ʅ. 
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42  ʉʘʤʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. 2017. ʊ. 6, ˉ 4 (21) 
 

ʤʝʞʜʫ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʜʚʫʭ ʢʣʘʩʩʦʚ ʦʩʦʙʝʡ ʠʩʧʦʣʴ-

ʟʦʚʘʣʘʩʴ ʢʨʦʩʩ-ʬʫʥʢʮʠʷ ʈʠʧʣʠ. ɺʳʯʠʩʣʝʥʠʷ ʧʨʦʠʟ-

ʚʦʜʠʣʠʩʴ ʚ ʩʨʝʜʝ R (version 3.3.2) ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ 

SPATSTAT [23]. ɼʣʷ ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ ʥʘʙʣʶʜʘʝ-

ʤʳʭ ʦʪʢʣʦʥʝʥʠʡ L(r) ʦʪ LCSR(r) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ 

ʩʠʤʫʣʷʮʠʡ ʄʦʥʪʝ-ʂʘʨʣʦ [24]. ʊʘʢʞʝ ʚʳʧʦʣʥʷʣʘʩʴ 

ʦʮʝʥʢʘ ʬʠʪʦʛʝʥʥʳʭ ʧʦʣʝʡ ʚʩʝʭ ʚʠʜʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʢʝ. ʆʩʫʱʝʩʪʚʣʷʣʩʷ ʨʘʩʯʝʪ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʬʠʪʦʛʝʥʥʦʛʦ ʧʦʣʷ ʧʦ 

ʬʦʨʤʫʣʝ: ʂʥʬʧ = (ФkiĬsi)/S, ʛʜʝ ki ï ʢʦʣʠʯʝʩʪʚʦ ʦʩʦ-

ʙʝʡ ʚ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʫʧʧʝ; si ï ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʬʠʪʦʛʝʥʥʦʛʦ ʧʦʣʷ ʦʩʦʙʠ ʜʘʥʥʦʛʦ ʦʥ-

ʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ; S ï ʧʣʦʱʘʜʴ ʮʝʥʦʧʦʧʫ-

ʣʷʮʠʠ [25]. 

ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʭʚʘʪʳʚʘʝʪ ʇʨʝʜʚʦʣ-

ʞʴʝ ʠ ɿʘʚʦʣʞʴʝ ʚ ʧʨʝʜʝʣʘʭ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ 

2005ï2017 ʛʛ. ʙʳʣʦ ʠʟʫʯʝʥʦ 20 ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʘ 

ʚ 8 ʧʫʥʢʪʘʭ (ʃʝʚʘʰʦʚʩʢʘʷ ʣʝʩʦʩʪʝʧʴ, ʛʦʨʘ ɻʫʩʠʭʘ 

(ʐʠʛʦʥʩʢʠʡ ʨʘʡʦʥ), ʛʦʨʘ ʂʦʧʝʡʢʘ (ʇʦʭʚʠʩʪʥʝʚʩʢʠʡ), 

ʏʫʙʦʚʩʢʠʝ ʩʪʝʧʠ (ʂʠʥʝʣʴʩʢʠʡ), ʉʝʨʥʦʚʦʜʩʢʠʡ ʐʠ-

ʭʘʥ, ʛʦʨʘ ɺʳʩʦʢʘʷ, ʋʩʧʝʥʩʢʘʷ ʐʠʰʢʘ (ʉʝʨʛʠʝʚʩʢʠʡ), 

ʛʦʨʘ ʇʠʦʥʝʨʢʘ (ʀʩʘʢʣʠʥʩʢʠʡ ʨʘʡʦʥ)). 

˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 

ɸʥʘʣʠʟ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʮʝʥʦʧʦʧʫ-

ʣʷʮʠʡ A. salsoloides ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʠ 

ʙʘʟʦʚʳʡ ʩʧʝʢʪʨʳ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʫʩʨʝʜʥʝʥʥʦʤ ʚʦʟʨʘʩʪʥʦʤ 

ʩʧʝʢʪʨʝ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʛʨʫʧʧʦʡ ʷʚʣʷʝʪʩʷ ʟʨʝʣʘʷ ʛʝ-

ʥʝʨʘʪʠʚʥʘʷ (29%), ʯʫʪʴ ʫʩʪʫʧʘʝʪ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ 

ʩʪʘʨʘʷ ʛʝʥʝʨʘʪʠʚʥʘʷ (28%), ʘ ʜʦʣʷ ʤʦʣʦʜʳʭ ʛʝʥʝʨʘ-

ʪʠʚʥʳʭ ʦʩʦʙʝʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 17% (ʨʠʩ. 1). ɻʝʥʝ-

ʨʘʪʠʚʥʦʝ ʷʜʨʦ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 74%. 

ʌʨʘʢʮʠʷ ʧʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 

18%, ʠʟ ʥʠʭ ʚʠʨʛʠʥʠʣʴʥʳʭ ï 12%. ʇʦʩʪʛʝʥʝʨʘʪʠʚʥʘʷ 

ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ 8% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʦʧʫʣʷʮʠʡ. ɹʘʟʦʚʳʡ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʧʦʧʫ-

ʣʷʮʠʡ ʧʦʣʳʥʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʝʨʰʠʥʥʳʤ ʮʝʥʪʨʠʨʦ-

ʚʘʥʥʳʤ ʩ ʤʘʢʩʠʤʫʤʦʤ ʥʘ ʟʨʝʣʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩ-

ʪʝʥʠʷʭ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʚ 

ʧʦʧʫʣʷʮʠʷʭ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʩʝʥʠʣʴʥʳʭ 

ʨʘʩʪʝʥʠʡ (ʜʦ 36%). 

 
ȶɎɗəɓɔɐ 1 ï ȧɆɍɔɈɡɏ ɔɓɘɔɉɋɓɋɘɎɝɋɗɐɎɏ ɗɕɋɐɘɖ 
ɕɔɕəɑɥɜɎɏ A. salsoloides Ɉ ȷɆɒɆɖɗɐɔɏ ɔɇɑɆɗɘɎ (%) 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʘʟʦʚʳʡ ʩʧʝʢʪʨ ʧʦʧʫʣʷʮʠʡ 

ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʯʣʝʥʥʳʤ, ʣʦʢʘʣʴʥʳʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ 

ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʥʝʧʦʣʥʦʯʣʝʥʥʳʤʠ. ɿʘʯʘʩʪʫʶ ʚ ʥʠʭ 

ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʨʦʩʪʢʠ ʠ ʶʚʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ, ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʤʤʘʪʫʨʥʳʝ ʦʩʦʙʠ. ɼʠʥʘʤʠʢʘ 

ʧʦʧʫʣʷʮʠʡ ʬʣʫʢʪʫʘʮʠʦʥʥʘʷ. ɻʝʥʝʨʘʪʠʚʥʦʝ ʷʜʨʦ, ʩʦ-

ʩʪʦʷʱʝʝ ʠʟ ʜʣʠʪʝʣʴʥʦ ʞʠʚʫʱʠʭ ʦʩʦʙʝʡ, ʠʤʝʝʪ ʫʩʪʦʡ-

ʯʠʚʳʝ ʧʦʟʠʮʠʠ ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʧʨʠ ʥʠʟʢʦʡ ʥʘʛʨʫʟʢʝ 

ʥʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝ-

ʨʠʦʜʘ ʦʥʪʦʛʝʥʝʟʘ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘʤʠ ʚ 8ï10 (ʚʦʟʤʦʞ-

ʥʦ ʠ ʙʦʣʝʝ) ʣʝʪ. ʀʥʜʝʢʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʟʘʤʝʱʝ-

ʥʠʷ ʧʦʧʫʣʷʮʠʡ ʥʠʟʢʠʝ. 

ʅʘʤʠ ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʤʝʱʝʥʠʷ ʦʩʦʙʝʡ A. salsoloides ʚ ʧʦʧʫʣʷʮʠʠ ʥʘ 

ʉʝʨʥʦʚʦʜʩʢʦʤ ʐʠʭʘʥʝ (ʉʝʨʛʠʝʚʩʢʠʡ ʨʘʡʦʥ ʉʘʤʘʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ). ɿʜʝʩʴ ʧʦʣʳʥʴ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʘʥʪʦʤ ʚ 

ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚʘ, ʩʦʜʦʤʠʥʠʨʫʶʱʠʤʠ ʚʠʜʘʤʠ ʷʚ-

ʣʷʶʪʩʷ Stipa korshinskyi Roshev. ʠ Hedysarum grandi-

florum Pall. (Artemisia salsoloides Willd . + Hedysarum 

grandiflorum Pall. ï Stipa korshinskyi Roshev.). ʇʦʧʫ-

ʣʷʮʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ (ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ, 10Á), ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʧʦʯʚʳ 

ʪʨʘʚʦʩʪʦʝʤ ʦʢʦʣʦ 25%. ʊʘʢʞʝ ʩʨʝʜʠ ʚʠʜʦʚ, ʧʨʦʠʟ-

ʨʘʩʪʘʶʱʠʭ ʩʦʚʤʝʩʪʥʦ ʩ A. salsoloides, ʦʪʤʝʯʝʥʳ 

Ephedra distachya L., Scabiosa isetensis L., Onosma 

simplicissima L. ʠ Oxytropis floribunda (Pall.) DC. 

ʇʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ A. salsoloides ʚ ʠʟʫʯʝʥʥʦʡ ʮʝ-

ʥʦʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 3,0 ʦʩʦʙʠ ʥʘ 1 ʤĮ. ʇʣʦʪʥʦʩʪʴ 

ʦʩʦʙʝʡ ʜʨʫʛʠʭ ʚʠʜʦʚ ʚ ʩʦʦʙʱʝʩʪʚʝ: Stipa korshinskyi ï 

3,0, Hedysarum grandiflorum ï 2,2, Oxytropis 

floribunda ï 3,0, Ephedra distachya ï 2,5, Scabiosa 

isetensis ï 1,4, Onosma simplicissima ï 1,1. 

ʇʨʠ ʦʮʝʥʢʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʦʩʦ-

ʙʝʡ A. salsoloides ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʝʛʝʥʝʨʘʪʠʚʥʳʝ 

ʦʩʦʙʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ɻʝʥʝʨʘ-

ʪʠʚʥʳʝ ʦʩʦʙʠ ʦʪʪʘʣʢʠʚʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʝ 0,2 ʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʣʫʯʘʡʥʳʤ ʨʘʟʤʝʱʝ-

ʥʠʝʤ. ɽʩʪʴ ʪʝʥʜʝʥʮʠʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʘʛʨʝʛʘʮʠʡ ʨʘʟ-

ʤʝʨʦʤ 0,6 ʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,1 ʤ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺʟʘʠʤʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʪʘʢʞʝ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪʩʷ ʦʪʪʘʣʢʠʚʘʥʠʝʤ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 0,2 ʤ ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʩʣʫʯʘʡʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ. ʆʩʦʙʠ ʙʝʟ ʚʳʜʝ-

ʣʝʥʠʷ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʪʪʘʣʢʠʚʘʶʪʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 0,2 ʤ, ʜʘʣʝʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʣʫ-

ʯʘʡʥʦ, ʥʦ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʘʛʨʝ-

ʛʘʮʠʡ 0,7 ʤ (ʨʠʩ. 2, 3). 

 
ȶɎɗəɓɔɐ 2 ï ȰɆɖɘɆ-ɗɛɋɒɆ ɑɔɐɆɑɢɓɔɏ ɕɑɔɘɓɔɗɘɎ ȼȵ 
Artemisia salsoloides (ɝɦɖɓɡɋ ɘɔɝɐɎ ï ɉɋɓɋɖɆɘɎɈɓɡɋ 
ɔɗɔɇɎ, ɇɋɑɡɋ ɘɔɝɐɎ ï ɕɖɋɉɋɓɋɖɆɘɎɈɓɡɋ ɔɗɔɇɎ) 
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ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʦ-

ʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʳʥʠ ʩʦʣʷʥʢʦ-

ʚʠʜʥʦʡ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʢʨʦʩʩ-ʬʫʥʢʮʠʠ ʈʠʧʣʠ (ʨʠʩ. 4ï8). ʆʮʝʥʢʘ ʚʟʘʠʤʥʦʛʦ 

ʨʘʟʤʝʱʝʥʠʷ A. salsoloides ʠ Stipa korshinskyi ʧʦʢʘʟʳ-

ʚʘʝʪ ʥʘ ʥʝʟʥʘʯʠʤʦʝ ʦʪʪʘʣʢʠʚʘʥʠʝ ʦʩʦʙʝʡ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʝ 0,2 ʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʩʣʫʯʘʡʥʳʤ ʨʘʟʤʝʱʝʥʠ-

ʝʤ (ʨʠʩ. 4). ɺʟʘʠʤʥʦʝ ʨʘʟʤʝʱʝʥʠʝ A. salsoloides ʠ 

Hedysarum grandiflorum ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʤʳʤ 

ʦʪʪʘʣʢʠʚʘʥʠʝʤ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 0,4 ʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʩʣʫʯʘʡʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʦʩʦʙʝʡ (ʨʠʩ. 5). ɺʟʘʠʤʥʦʤʫ 

ʨʘʟʤʝʱʝʥʠʶ A. salsoloides ʠ Oxytropis floribunda 

ʩʚʦʡʩʪʚʝʥʥʦ ʥʝʟʥʘʯʠʤʦʝ ʦʪʪʘʣʢʠʚʘʥʠʝ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʦʢʦʣʦ 0,2 ʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʣʫʯʘʡʥʳʤ ʨʘʟʤʝʱʝʥʠ-

ʝʤ (ʨʠʩ. 6). ʉʣʫʯʘʡʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʦʩʦʙʝʡ A. salsoloides ʠ Ephedra distachya, ʘ ʪʘʢʞʝ 

A. salsoloides ʠ Scabiosa isetensis (ʨʠʩ. 7, 8). ʅʠʟʢʘʷ 

ʯʠʩʣʝʥʥʦʩʪʴ Onosma simplicissima ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝ-

ʣʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʜʦʩʪʦʚʝʨʥʳʝ ʚʳʚʦʜʳ ʦ ʚʟʘʠʤʥʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʩʦʙʝʡ ʜʚʫʭ ʤʦʜʝʣʴʥʳʭ ʚʠʜʦʚ ʚ ʜʘʥ-

ʥʦʤ ʩʦʦʙʱʝʩʪʚʝ (ʨʠʩ. 9). 

ʅʘʣʠʯʠʝ ʦʪʪʘʣʢʠʚʘʥʠʡ ʧʨʝʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ 

ʧʦʣʳʥʠ ʦʪ ʛʝʥʝʨʘʪʠʚʥʳʭ, ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʚʠʜʦʚ ʦʪ A. salsoloides ʛʦʚʦʨʠʪ ʦ ʜʝʡʩʪʚʠʠ ʤʝʭʘʥʠʟ-

ʤʦʚ ʢʘʢ ʚʥʫʪʨʠʚʠʜʦʚʦʡ, ʪʘʢ ʠ ʤʝʞʚʠʜʦʚʦʡ ʢʦʥʢʫ-

ʨʝʥʮʠʠ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʚʠʜʘʤʠ. 

ʉʣʫʯʘʡʥʳʡ ʪʠʧ ʨʘʟʤʝʱʝʥʠʷ ʦʩʦʙʝʡ ʤʦʞʝʪ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʦʜʥʦʨʦʜʥʦʩʪʠ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ 

ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥ-

ʩʠʚʥʫʶ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʦʧʠʩʳʚʘʝ-

ʤʦʡ ʪʝʨʨʠʪʦʨʠʠ [26]. 
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array of envelopes of Kcross functions for (as.ppp(art, square(5))).
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array of envelopes of Kcross functions for (as.ppp(art, square(5))).
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c d 

ȶɎɗəɓɔɐ 3 ï ȸɎɕɡ ɕɔɈɋɊɋɓɎɥ ɚəɓɐɜɎɎ ȶɎɕɑɎ Ɏ ɐɖɔɗɗ-ɚəɓɐɜɎɎ ȶɎɕɑɎ Ɉ ȼȵ Artemisia salsoloides. 
a ï ɕɖɋɉɋɓɋɖɆɘɎɈɓɡɋ ɔɗɔɇɎ; b ï ɉɋɓɋɖɆɘɎɈɓɡɋ ɔɗɔɇɎ; 

c ï ɈɍɆɎɒɓɔɋ ɖɆɍɒɋɟɋɓɎɋ ɉɋɓɋɖɆɘɎɈɓɡɛ Ɏ ɕɖɋɉɋɓɋɖɆɘɎɈɓɡɛ ɔɗɔɇɋɏ; d ï ɔɗɔɇɎ ɇɋɍ əɝɋɘɆ ɈɔɍɖɆɗɘɓɡɛ ɗɔɗɘɔɥɓɎɏ) 
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ȶɎɗəɓɔɐ 4 ï ȰɆɖɘɆ-ɗɛɋɒɆ ɑɔɐɆɑɢɓɔɏ ɕɑɔɘɓɔɗɘɎ Stipa korshinskyi; ɕɔɈɋɊɋɓɎɋ ɐɖɔɗɗ-ɚəɓɐɜɎɎ ȶɎɕɑɎ 
ɕɖɎ ɈɍɆɎɒɓɔɒ ɖɆɍɒɋɟɋɓɎɎ A. salsoloides (ɝɦɖɓɡɋ ɘɔɝɐɎ) Ɏ S. korshinskyi (ɇɋɑɡɋ ɘɔɝɐɎ ɗ ɐɖɋɗɘɔɒ) 
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ȶɎɗəɓɔɐ 5 ï ȰɆɖɘɆ-ɗɛɋɒɆ ɑɔɐɆɑɢɓɔɏ ɕɑɔɘɓɔɗɘɎ Hedysarum grandiflorum; ɕɔɈɋɊɋɓɎɋ ɐɖɔɗɗ-ɚəɓɐɜɎɎ ȶɎɕɑɎ 
ɕɖɎ ɈɍɆɎɒɓɔɒ ɖɆɍɒɋɟɋɓɎɎ A. salsoloides (ɝɦɖɓɡɋ ɘɔɝɐɎ) Ɏ H. grandiflorum (ɇɋɑɡɋ ɘɔɝɐɎ ɗ ɐɖɋɗɘɔɒ) 
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array of envelopes of Kcross functions for (as.ppp(o, square(5))).

 
ȶɎɗəɓɔɐ 6 ï ȰɆɖɘɆ-ɗɛɋɒɆ ɑɔɐɆɑɢɓɔɏ ɕɑɔɘɓɔɗɘɎ Oxytropis floribunda; ɕɔɈɋɊɋɓɎɋ ɐɖɔɗɗ-ɚəɓɐɜɎɎ ȶɎɕɑɎ 
ɕɖɎ ɈɍɆɎɒɓɔɒ ɖɆɍɒɋɟɋɓɎɎ A. salsoloides (ɝɦɖɓɡɋ ɘɔɝɐɎ) Ɏ O. floribunda (ɇɋɑɡɋ ɘɔɝɐɎ ɗ ɐɖɋɗɘɔɒ) 
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ȶɎɗəɓɔɐ 7 ï ȰɆɖɘɆ-ɗɛɋɒɆ ɑɔɐɆɑɢɓɔɏ ɕɑɔɘɓɔɗɘɎ Ephedra distachya; ɕɔɈɋɊɋɓɎɋ ɐɖɔɗɗ-ɚəɓɐɜɎɎ ȶɎɕɑɎ 
ɕɖɎ ɈɍɆɎɒɓɔɒ ɖɆɍɒɋɟɋɓɎɎ A. salsoloides (ɝɦɖɓɡɋ ɘɔɝɐɎ) Ɏ E. distachya (ɇɋɑɡɋ ɘɔɝɐɎ ɗ ɐɖɋɗɘɔɒ) 
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array of envelopes of Kcross functions for (as.ppp(s, square(5))).

 
ȶɎɗəɓɔɐ 8 ï ȰɆɖɘɆ-ɗɛɋɒɆ ɑɔɐɆɑɢɓɔɏ ɕɑɔɘɓɔɗɘɎ Scabiosa isetensis; ɕɔɈɋɊɋɓɎɋ ɐɖɔɗɗ-ɚəɓɐɜɎɎ ȶɎɕɑɎ 
ɕɖɎ ɈɍɆɎɒɓɔɒ ɖɆɍɒɋɟɋɓɎɎ A. salsoloides (ɝɦɖɓɡɋ ɘɔɝɐɎ) Ɏ S. isetensis (ɇɋɑɡɋ ɘɔɝɐɎ ɗ ɐɖɋɗɘɔɒ) 
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ȶɎɗəɓɔɐ 9 ï ȰɆɖɘɆ-ɗɛɋɒɆ ɑɔɐɆɑɢɓɔɏ ɕɑɔɘɓɔɗɘɎ 

Onosma simplicissima: ɝɦɖɓɡɋ ɘɔɝɐɎ ï A. salsoloides, 
ɗɋɖɡɋ ɘɔɝɐɎ ɗ ɐɖɋɗɘɔɒ ï O. simplicissima 

 

ɺ ʭʦʜʝ ʨʘʙʦʪ ʪʘʢʞʝ ʚʳʧʦʣʥʷʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʬʠʪʦʛʝʥʥʳʭ ʧʦʣʝʡ (ʌʇ) ʚʩʝʭ ʚʠʜʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʥʘ 
ʧʣʦʱʘʜʢʝ. ʅʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʧʝʨʚʘʷ ʟʦʥʘ ʌʇ, 
ʦʛʨʘʥʠʯʝʥʥʘʷ ʦʯʝʨʪʘʥʠʷʤʠ ʨʘʩʪʝʥʠʷ (ʧʨʦʝʢʮʠʝʡ ʝʛʦ 
ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ) [27ï28]. 
ʈʘʟʤʝʨʳ ʌʇ ʦʧʠʩʳʚʘʝʤʳʭ ʚʠʜʦʚ ʠʟʤʝʥʷʶʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 0,01 ʤ ʜʦ 0,3 ʤ. ɺ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ 
ʚʳʧʘʩʦʤ ʧʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦ-
ʨʠʠ ʦʯʝʥʴ ʥʠʟʢʘʷ, ʨʘʩʪʝʥʠʷ ʨʘʟʨʝʞʝʥʳ ʠ ʥʘʭʦʜʷʪʩʷ 
ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,2 ʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ (ʨʠʩ. 10). ʉʣʝʜʦʚʘ-
ʪʝʣʴʥʦ, ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ 
ʩʤʳʢʘʥʠʝ ʬʠʪʦʛʝʥʥʳʭ ʧʦʣʝʡ ʦʩʦʙʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ 
A. salsoloides (ʨʠʩ. 10). 
ʀʟʦʣʷʮʠʷ ʬʠʪʦʛʝʥʥʳʭ ʧʦʣʝʡ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʦʚʘʪʴ ʦʙ ʫʭʫʜʰʝʥʠʠ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʠ-
ʜʦʚ, ʩʥʠʞʝʥʠʠ ʵʜʠʬʠʢʘʪʦʨʥʦʡ ʨʦʣʠ ʜʦʤʠʥʘʥʪʦʚ, 
ʦʩʣʘʙʣʝʥʠʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ [28]. 
ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʌʇ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʚʠʜʦʚ ʧʦʢʘʟʘʣ ʥʝʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠ-
ʮʠʝʥʪʦʚ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʬʠʪʦʛʝʥʥʦʛʦ ʧʦʣʷ (ʂʥʬʧ), ʯʪʦ 
ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʦʩʦʙʝʡ ʚ 
ʮʝʥʦʧʦʧʫʣʷʮʠʠ (ʪʘʙʣ. 1). ʅʠʟʢʠʡ ʂʥʬʧ A. salsoloides 
ʢʘʢ ʚʠʜʘ-ʵʜʠʬʠʢʘʪʦʨʘ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 
ʬʠʪʦʛʝʥʥʦʛʦ ʧʦʣʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʚ ʮʝʣʦʤ [28]. 

  as.ppp(af, square(5))[1:1, ]
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ȶɎɗəɓɔɐ 10 ï ȰɆɖɘɆ-ɗɛɋɒɆ ɖɆɍɒɋɟɋɓɎɥ ɚɎɘɔɉɋɓɓɡɛ ɕɔɑɋɏ Ɏ ɕɔɈɋɊɋɓɎɋ ɚəɓɐɜɎɎ ȶɎɕɑɎ 

Ɋɑɥ Ɉɗɋɛ ɈɎɊɔɈ ɎɗɗɑɋɊəɋɒɔɏ ȼȵ 
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ȸɆɇɑɎɜɆ 1 ï ȰɔɑɎɝɋɗɘɈɋɓɓɡɋ ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ ɚɎ-
ɘɔɉɋɓɓɡɛ ɕɔɑɋɏ ɈɎɊɔɈ Ɉ ɗɔɔɇɟɋɗɘɈɋ ɗ əɝɆɗɘɎɋɒ 

Artemisia salsoloides 

ʅʘʠʤʝʥʦʚʘ-

ʥʠʝ ʚʠʜʘ 
ễkiĬsi, 

ʤĮ 
ʇʣʦʱʘʜʴ 

ʎʇ, ʤĮ 
ʇʣʦʪʥʦʩʪʴ 

ʎʇ, ʦʩʦʙʴ/ʤĮ 
ʂʥʬʧ 

Artemisia 

salsoloides 
1,19 25 1,7 0,048 

Stipa 

korshinskyi 
0,16 25 3,0 0,006 

Hedysarum 

grandiflorum 
0,80 25 1,8 0,032 

Oxytropis 

floribunda 
0,31 25 3,0 0,013 

Ephedra 

distachya 
0,43 25 2,5 0,017 

Scabiosa 

isetensis 
0,13 25 1,4 0,005 

Onosma sim-

plicissima 
0,18 25 1,1 0,007 

ˤ·͍ͦ͒· 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʧʦ-

ʣʳʥʠ ʩʦʣʷʥʢʦʚʠʜʥʦʡ (Artemisia salsoloides Willd ., 
Asteraceae) ʚ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʧʦʣʥʦʯʣʝʥʥʦʩʪʴʶ. ʋʩʨʝʜʥʝʥʥʳʡ 
ʚʦʟʨʘʩʪʥʦʡ ʩʧʝʢʪʨ ʧʦʣʥʦʯʣʝʥʥʳʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 
ʟʨʝʣʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ. ʇʦʧʫʣʷʮʠʠ ʚʠʜʘ ʚ ʨʝ-
ʛʠʦʥʝ ʠʩʧʳʪʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʘʥʪʨʦʧʦʛʝʥʥʫʶ 
ʥʘʛʨʫʟʢʫ ʠ ʥʫʞʜʘʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʥʠʪʦʨʠʥʛʝ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ, ʠʟʫʯʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʜʥʦ-
ʨʦʜʥʦʩʪʴʶ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ. ʀʩʩʣʝʜʫʝʤʳʝ ʚʠʜʳ 
ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʢʦʤʬʦʨʪʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ 
ʜʨʫʛʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʪʠʧʦʤ ʨʘʩʧʨʝ-
ʜʝʣʝʥʠʷ ʦʩʦʙʝʡ, ʦʪʤʝʯʝʥʥʳʤ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʟʘʢʦʥʦ-
ʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʊʝʤ ʥʝ ʤʝ-
ʥʝʝ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʥʝʩʪʘʙʠʣʴʥʦ, 
ʪʘʢ ʢʘʢ ʫ ʥʝʝ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʦʝ ʬʠʪʦʛʝʥʥʦʝ ʧʦʣʝ, ʚ 
ʩʚʷʟʠ ʩ ʠʟʦʣʷʮʠʝʡ ʌʇ ʚʠʜʦʚ ʜʦʤʠʥʘʥʪʦʚ ʠ ʩʦʜʦʤʠ-
ʥʘʥʪʦʚ. 
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Abstract. Artemisia salsoloides Willd. (Asteraceae) is included in the Red Books of Russia and various regions, 

including the Samara Region. It is characterized by a narrow confinement to the ecological and phytocenotic condi-

tions of habitats. We studied the structure of the populations of the species. Traditional stationary methods for ceno-

tic populations study were used. The spatial structure was estimated using modern mathematical methods, calculation 

of K (r) Ripley functions and Ripley cross-functions was performed. The phytogenic fields of species that grow to-

gether with A. salsoloides are characterized. The research area includes the Samara Predvolzhye and Samara 

Zavolzhye region. In the averaged age spectrum, the predominant group is the mature generative group, which is 

slightly inferior in number to the old generative fraction. The features of the spatial distribution of A. salsoloides in 

the population of Sernovodsky Shihan (Sergievsky District of the Samara Region) are studied. Here Artemisia is 

dominant in the community Artemisia salsoloides Wil ld. + Hedysarum grandiflorum Pall. ï Stipa korshinskyi 

Roshev. The density of A. salsoloides in the studied coenopopulation is 1,7 individuals per 1 mĮ. Pregenerative indi-

viduals are randomly distributed. The generative individuals repel each other for a distance of 0,2 m, followed by 

random placement. There is a tendency to form aggregations of 0,6 m. The estimation of the mutual placement of 

A. salsoloides and Stipa korshinskyi, as well as Oxytropis floribunda, indicates a slight repulsion of individuals at a 

distance of 0,2 m, with Hedysarum grandiflorum ï a significant repulsion at a distance of 0,4 m with the subsequent 

random placement of all representatives. The specimens of A. salsoloides and Ephedra distachya, as well as Scabi-

osa isetensis, have a random placement. 

Keywords: Artemisia salsoloides Willd.; coenotic populations; ontogenetic structure; basic ontogenetic spectrum; 

rare view; anthropogenic factor; vegetable community; steppes; spatial structure; Ripleyôs function; Ripleyôs cross-

function; local density; accommodation of individuals; repulsion of individuals; aggregation; random placement; 

phytogenic field; coefficient of intensity of phytogenic field; Samara Region; Sernovodsky Shihan. 

ʋɼʂ 581.9 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 10.10.2017 

˛˞˛ˎ˒˚˚˛˞˟˕ ˡ˘˛˝˨ 
˙˒˘˒˗˒˞˞˗˛-˞˟ˍˏ˝˛˜˛˘˩˞˗˛ː˛ ˡ˕˔˕˗ -̨ː˒˛ː˝ˍˡ˕ˤ˒˞˗˛ː˛ ˝ˍ˖˛˚  ̱

É 2017 

ʀʚʘʥʦʚʘ ɸʥʘʩʪʘʩʠʷ ɺʠʢʪʦʨʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʙʣʝʤ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʂʦʩʪʠʥʘ ʅʘʪʘʣʴʷ ɺʠʢʪʦʨʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʩʠʩʪʝʤʘʤʠ 

ʃʳʩʝʥʢʦ ʊʘʪʴʷʥʘ ʄʠʭʘʡʣʦʚʥʘ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʙʣʝʤ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʀʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʠ ɺʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʈɸʅ (ʛ. ʊʦʣʴʷʪʪʠ, ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ʂʦʟʣʦʚʩʢʘʷ ʆʣʴʛʘ ɺʠʢʪʦʨʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʦʣʦʛʠʠ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʫʙʣʠʢʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʪʨʝʭʵʪʘʧʥʦʛʦ ʠʟʫʯʝʥʠʷ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʠ 

ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʈʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʅʠʟʤʝʥʥʦʛʦ ɿʘʚʦʣʞʴʷ ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ 

7,7 ʪʳʩ. ʢʤĮ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʝʤʝʡʩʪʚʝʥʥʳʭ ʩʧʝʢʪʨʦʚ ʧʦʢʘʟʘʥʦ ʩʚʦʝʦʙʨʘʟʠʝ ʬʣʦʨʳ ʨʘʡʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʉʦʢʩʢʠʤ ʠ ʀʨʛʠʟʩʢʠʤ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʨʘʡʦʥʘʤʠ ʉʘʤʘʨʩʢʦʛʦ ɿʘʚʦʣʞʴʷ. 
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ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʡʦʥʘ ʨʘʩʩʤʦʪʨʝʥʦ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʬʣʦʨʳ ʧʦ ʜʚʫʭʩʪʦʨʦʥʥʝʤʫ ʰʠʨʦʪʥʦʤʫ ʛʨʘʜʠʝʥʪʫ. ɼʣʷ ʵʪʦʛʦ ʠʟʫʯʝʥ ʭʦʜ ʢʨʠʚʦʡ, ʦʪʨʘʞʘʶʱʝʡ ʥʘʢʦʧʣʝʥʠʝ 

ʯʠʩʣʘ ʚʠʜʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʱʘʜʠ. ʂʨʠʚʳʝ ʥʘʢʦʧʣʝʥʠʷ ʯʠʩʣʘ ʚʠʜʦʚ, ʚʳʩʪʨʦʝʥʥʳʝ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, 

ʧʦʢʘʟʘʣʠ ʪʨʠ ʩʪʫʧʝʥʠ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʚʠʜʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʠʜʦʚʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʡʦʥʘ. ʀʟʫʯʝʥʠʝ 

ʧʦʣʦʞʝʥʠʷ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʚʳ-

ʙʦʨʢʠ ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠʟʫʯʘʝʤʦʛʦ ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʪʠʧʫ ʬʣʦʨʳ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʨʝʪʴʝʤʫ ʯʣʝʥʫ ʧʝʨʚʦʡ ʪʨʦʡʢʠ ʩʝʤʝʡʩʪʚʝʥʥʦʛʦ ʩʧʝʢʪʨʘ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʯʝʪʳʨʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ (ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʚʳʙʦʨʢʠ), ʢʦ-

ʪʦʨʳʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʚʳʜʝʣʝʥʳ ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ. ʇʨʦʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʧʦ ʛʦ-

ʣʦʚʥʦʡ ʯʘʩʪʠ ʩʝʤʝʡʩʪʚʝʥʥʳʭ ʩʧʝʢʪʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʣʠ ʩʝʤʝʡʩʪʚʘ ʚʦ ʬʣʦʨʝ ʠ ʯʠʩʣʘ ʚʠʜʦʚ ʚ ʩʝʤʝʡʩʪʚʝ. 

ʊʨʝʪʠʡ ʵʪʘʧ ʚʢʣʶʯʘʣ ʩʨʘʚʥʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʇʨʝʩʪʦʥʘ. ʉ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʯʠʩʣʦʚʦʛʦ ʧʦʨʦʛʘ 0,27, 

ʚʳʰʝ ʢʦʪʦʨʦʛʦ ʚʳʙʦʨʢʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʘʟʥʳʝ ʬʣʦʨʳ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʯʝʪʳʨʝʭ ʨʘʟʣʠʯʥʳʭ ʬʣʦʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʘʡʦʥ; ʅʠʟʤʝʥʥʦʝ ɿʘʚʦʣʞʴʝ; ʉʘ-

ʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ; ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣʘʩʪ;ɹ ʛʦʣʦʚʥʘʷ ʯʘʩʪʴ ʩʝʤʝʡʩʪʚʝʥʥʦʛʦ ʩʧʝʢʪʨʘ; ʙʘʟʘ ʜʘʥʥʳʭ FD SUR; ʬʣʦ-

ʨʠʩʪʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ; ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ; ʪʠʧ ʬʣʦʨʳ; ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ; ʜʦʣʷ ʩʝ-

ʤʝʡʩʪʚʘ; ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʣʠʯʠʷ ʇʨʝʩʪʦʥʘ. 

ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʠʡ ʨʘʡʦʥ [1] ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʪʝʨʨʠʪʦʨʠʠ ʅʠʟʤʝʥ-

ʥʦʛʦ ɿʘʚʦʣʞʴʷ (ʨʠʩ. 1). ʆʥ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʪʝʢ-

ʪʦʥʠʯʝʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʨʨʘʩʠ-

ʨʦʚʘʥʥʫʶ ʥʠʟʤʝʥʥʫʶ ʨʘʚʥʠʥʫ. ʆʥʘ ʚʭʦʜʠʪ ʚ ʜʨʝʚ-

ʥʶʶ ʜʦʣʠʥʫ ʨʝʢʠ ɺʦʣʛʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʭʦʨʦ-

ʰʝʡ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴʶ ʠ ʨʝʟʢʦ ʘʩʠʤʤʝʪʨʠʯʥʳʤ ʧʦ-

ʧʝʨʝʯʥʳʤ ʧʨʦʬʠʣʝʤ [2]. ʉʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʨʘʡʦʥʘ 

ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʠʩʪʦʢʘ ʨʝʢʠ ɹʦʣʴʰʦʡ ɸʚʨʘʣʴ ʠ ʧʨʦʭʦ-

ʜʠʪ ʧʦ ʝʝ ʨʫʩʣʫ ʜʦ ʨʝʢʠ ʂʦʥʜʫʨʯʘ; ʚʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʪʝʯʝʥʠʝʤ ʨʝʢʠ ʂʦʥʜʫʨʯʘ, ʘ ʥʘ ʶʛʦ-ʚʦʩ-

ʪʦʢʝ ï ʨʝʢʠ ʉʦʢ; ʟʘʧʘʜʥʫʶ ʠ ʶʞʥʫʶ ʛʨʘʥʠʮʫ ʦʙʨʘ-

ʟʫʶʪ ʙʝʨʝʛʘ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʄʝʣʝ-

ʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʘʡ-

ʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʦʙʣʘʩʪʝʡ ï ʉʘʤʘʨʩʢʦʡ ʠ ʋʣʴʷʥʦʚʩʢʦʡ. 

 
ȶɎɗəɓɔɐ 1 ï ȶɆɗɕɔɑɔɌɋɓɎɋ Ȳɋɑɋɐɋɗɗɐɔ-ȷɘɆɈɖɔɕɔɑɢɗɐɔɉɔ ɚɎɍɎɐɔ-ɉɋɔɉɖɆɚɎɝɋɗɐɔɉɔ ɖɆɏɔɓɆ (64) 

ɓɆ ɘɋɖɖɎɘɔɖɎɎ ȷɆɒɆɖɗɐɔɏ Ɏ ȹɑɢɥɓɔɈɗɐɔɏ ɔɇɑɆɗɘɋɏ [1] 

ʌʣʦʨʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʯʝʨʪʳ [3ï6] ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʨʫʞʘʶʱʠʤʠ, ʯʪʦ ʦʪ-

ʨʘʞʘʝʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʩʦʩʪʘʚʝ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ 

ʩʝʤʝʡʩʪʚʝʥʥʦʛʦ ʩʧʝʢʪʨʘ. ʈʘʩʧʦʣʘʛʘʷʩʴ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦ ʚ Fabaceae-ʟʦʥʝ [7], ʠʟʫʯʘʝʤʳʡ ʨʘʡʦʥ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʠʥʦʡ ʪʠʧ ʬʣʦʨʳ (ʪʘʙʣ. 1). ʉʝʤʝʡʩʪʚʦ Faba-

ceae ʨʘʩʧʦʣʦʞʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʚ ʩʝʤʝʡʩʪʚʝʥ-

ʥʦʤ ʩʧʝʢʪʨʝ, ʯʝʤ ʚʦ ʬʣʦʨʝ ʉʦʢʩʢʦʛʦ ʨʘʡʦʥʘ (ʨʠʩ. 1: 

69), ʥʘʭʦʜʷʱʝʛʦʩʷ ʪʘʢʞʝ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ. ʇʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ ʞʝ ʩʝʤʝʡʩʪʚʘ Brassicaceae ʚ ʄʝʣʝʢʝʩʩʢʦ-

ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʨʘʡʦʥʝ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʙʦʣʴʰʝ, ʯʝʤ, 

ʥʘʧʨʠʤʝʨ, ʚ ʉʦʢʩʢʦʤ ʠ ʀʨʛʠʟʩʢʦʤ (ʨʠʩ. 1: 73) ʬʠʟʠ-

ʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ. 

ʀʨʛʠʟʩʢʠʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʘʡʦʥ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ, ʠ ʝʛʦ ʬʣʦʨʘ ʦʪʣʠʯʘʝʪʩʷ ʚʝʩʴʤʘ 

ʟʥʘʯʠʪʝʣʴʥʦ. ʆʩʪʘʣʴʥʳʝ ʜʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʡʦ-

ʥʘ ï ʉʦʢʩʢʠʡ ʠ ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ï ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʉʘʤʘʨʦ-ʋʣʴʷʥʦʚʩʢʦʛʦ 

ɿʘʚʦʣʞʴʷ. ʀʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʩʣʝʜʥʝʛʦ ʩʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ ʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʜʦʣʶ) ʩʝʤʝʡʩʪʚ Cype-

raceae ʠ Chenopodiaceae. ʆʙʳʯʥʦ ʤʘʨʝʚʳʝ ʚ ʛʦʣʦʚʥʦʡ 

ʯʘʩʪʠ ʩʝʤʝʡʩʪʚʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʣʝʩʦʩʪʝʧʥʳʭ ʬʣʦʨ ʦʪ-

ʩʫʪʩʪʚʫʶʪ, ʘ ʦʩʦʢʦʚʳʝ ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʜʦʣʶ [8]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʦʙʨʘʟʥʳʝ ʧʨʠ-

ʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ ʚʳʩʰʠʭ ʩʦ-

ʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ. ʇʣʦ-

ʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʨʘʡʦʥʦʤ, ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ 

ʨʘʟʣʠʯʠʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ. ʌʣʦʨʠʩʪʠʯʝʩʢʫʶ ʥʝʦʜʥʦ-

ʨʦʜʥʦʩʪʴ ʤʦʞʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʷ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʨʠ ʧʦʤʦʱʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʦʧʠʩʘ-

ʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ FD SUR [9], ʚʳ-

ʧʦʣʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʟʚʦ-

ʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʙʲʝʜʠʥʝʥʥʳʝ ʩʧʠʩʢʠ ʧʦ ʚʳʙʨʘʥʥʳʤ 
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ʦʧʠʩʘʥʠʷʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʯʘʩʪʝʡ ʨʘʡʦʥʘ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʣʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ 37 ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ, ʩʜʝʣʘʥ-

ʥʳʭ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʙʣʝʤ ʬʠʪʦʨʘʟʥʦ-

ʦʙʨʘʟʠʷ ʀʕɺɹ ʈɸʅ ʚ ʧʝʨʠʦʜ 2007ï2016 ʛʛ., ʯʘʩʪʴ 

ʢʦʪʦʨʳʭ ʦʧʫʙʣʠʢʦʚʘʥʘ [10ï17]. 

ȸɆɇɑɎɜɆ 1 ï ȩɔɑɔɈɓɡɋ ɝɆɗɘɎ ɗɋɒɋɏɗɘɈɋɓɓɡɛ 
ɗɕɋɐɘɖɔɈ ɓɋɐɔɘɔɖɡɛ ɚɎɍɎɐɔ-ɉɋɔɉɖɆɚɎɝɋɗɐɎɛ ɖɆɏɔɓɔɈ 
ȷɆɒɆɖɗɐɔɏ Ɏ ȹɑɢɥɓɔɈɗɐɔɏ ɔɇɑɆɗɘɋɏ 

ʄʝʣʝʢʝʩʩʢʦ-

ʉʪʘʚʨʦʧʦʣʴ-

ʩʢʠʡ [1246] 

ʉʦʢʩʢʠʡ 

[1155] 

ʀʨʛʠʟʩʢʠʡ 

[716] 

Asteraceae 

(14,53) 

Asteraceae 

(15,93) 

Asteraceae 

(16,34) 

Poaceae (10,43) Poaceae (9,09) Poaceae (9,78) 

Rosaceae (5,7) Fabaceae (6,67) Fabaceae (6,7) 

Brassicaceae 

(4,9) 

Rosaceae 

(5,8) 

Brassicaceae 

(5,17) 

Caryophyllaceae 

(4,65) 

Brassicaceae 

(4,42) 

Chenopodiaceae 

(5,03) 

Fabaceae 

(4,57) 

Caryophyllaceae 

(3,98) 

Rosaceae 

(4,61) 

Cyperaceae 

(4,33) 

Cyperaceae 

(3,81) 

Lamiaceae 

(4,19) 

Lamiaceae 

(3,77) 

Lamiaceae 

(3,72) 

Scrophulariaceae 

(3,63) 

Scrophularia-

ceae (3,61) 

Scrophulariaceae 

(3,55) 

Apiaceae 

(3,49) 

Chenopodiaceae 

(3,05) 

Apiaceae 

(3,38) 

Polygonaceae 

(3,35) 

ʇʨʠʤʝʯʘʥʠʝ. ɺ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʦ ʯʠʩʣʦ 

ʚʠʜʦʚ, ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ ï ʧʨʦʮʝʥʪ ʩʦʜʝʨʞʘʥʠʷ ʚʠ-

ʜʦʚ ʩʝʤʝʡʩʪʚʘ ʚʦ ʬʣʦʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʦʩʚʦʝʥʥʦʩʪʴ ʨʘʡʦʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʘʷ [18], ʧʦʵʪʦʤʫ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʥʝʨʝʛʫʣʷʨʥʦ (ʨʠʩ. 2). ʏʘʩʪʴ ʠʟ ʥʠʭ ʧʨʠʚʷ-

ʟʘʥʘ ʢ ʧʘʤʷʪʥʠʢʘʤ ʧʨʠʨʦʜʳ (ɺʠʰʝʥʩʢʘʷ ʩʪʝʧʴ, ʉʦʩ-

ʥʦʚʳʡ ʜʨʝʚʦʩʪʦʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ɿʝʣʝʥʦʚʢʘ, ʉʪʘʚ-

ʨʦʧʦʣʴʩʢʠʡ ʩʦʩʥʷʢ). ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ (ʋʟʶʢʦʚʩʢʠʡ ʙʦʨ, 

ʗʛʦʜʠʥʩʢʠʡ ʣʝʩ, ʃʝʙʷʞʠʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ ʠ ʜʨ.), 

ʬʨʘʛʤʝʥʪʳ ʚʦʣʞʩʢʦʛʦ ʙʝʯʝʚʥʠʢʘ, ʬʣʦʨʫ ʦʟʝʨ ʠ ʠʭ 

ʦʢʨʝʩʪʥʦʩʪʝʡ (ʦʟʝʨʦ ʇʝʩʯʘʥʦʝ), ʫʯʘʩʪʢʠ ʥʝʨʘʩʧʘʭʘʥ-

ʥʳʭ ʩʪʝʧʝʡ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʣʘʩʴ ʢʘʢ ʧʨʠʨʦʜʥʘʷ 

ʬʣʦʨʘ, ʪʘʢ ʠ ʘʜʚʝʥʪʠʚʥʘʷ ʠ ʩʠʥʘʥʪʨʦʧʥʘʷ. 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʚ ʠʟʫʯʝʥʠʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʥʝ-

ʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʡʦʥʘ ʩʪʘʣʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʟʤʝʥʝʥʠʷ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʘ ʪʘʢʞʝ ʩ 

ʶʛʘ ʥʘ ʩʝʚʝʨ. ɼʣʷ ʵʪʦʛʦ ʥʘʤʠ ʧʨʝʜʧʨʠʥʷʪ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʙʲʝʜʠʥʝʥʥʳʭ ʩʧʠʩʢʦʚ ʬʣʦʨʠʩʪʠʯʝ-

ʩʢʠʭ ʦʧʠʩʘʥʠʡ ʧʨʠ ʥʘʨʘʱʠʚʘʥʠʠ ʧʣʦʱʘʜʠ. ʊʝʨʨʠʪʦ-

ʨʠʷ ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ ʧʨʦʠʟʚʦʣʴʥʦ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ 

ʥʘ ʧʦʷʩʘ. ʇʣʦʱʘʜʴ ʢʘʞʜʦʛʦ ʩʣʝʜʫʶʱʝʛʦ ʧʦʷʩʘ ʨʘʚʥʘ 

ʩʫʤʤʝ ʧʣʦʱʘʜʠ ʧʨʝʜʳʜʫʱʝʛʦ ʧʣʶʩ ʧʨʠʨʘʱʝʥʠʝ 

(ʧʣʦʱʘʜʠ ʩʦʙʩʪʚʝʥʥʦ ʧʦʷʩʘ), ʘ ʩʧʠʩʢʠ ʬʣʦʨʳ, ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢʘʞʜʦʤʫ ʧʦʷʩʫ, ʦʙʲʝʜʠ-

ʥʷʣʠʩʴ. 

ʇʨʠ ʥʘʨʘʱʠʚʘʥʠʠ ʩʧʠʩʢʘ, ʢʨʦʤʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦ-

ʣʠʯʝʩʪʚʘ ʚʠʜʦʚ (ʨʠʩ. 3), ʦʪʩʣʝʞʠʚʘʣʦʩʴ ʧʦʣʦʞʝʥʠʝ 

ʥʝʢʦʪʦʨʳʭ ʚʝʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʚ ʩʝʤʝʡʩʪʚʝʥʥʦʤ ʩʧʝʢ-

ʪʨʝ, ʘ ʪʘʢʞʝ ʠʭ ʜʦʣʷ ʚ ʧʦʣʫʯʝʥʥʦʡ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ 

ʚʳʙʦʨʢʝ (ʨʠʩ. 4). ʅʘʢʦʧʣʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ ʧʦʢʘʟʳʚʘ-

ʝʪ ʪʨʠ ʩʪʫʧʝʥʠ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʚʠʜʦʚ: ʧʝʨʚʠʯʥʘʷ ʠ 

ʜʚʝ ʧʦʩʣʝʜʫʶʱʠʭ. ʇʨʠ ʵʪʦʤ ʚʪʦʨʘʷ ʩʪʫʧʝʥʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʡʦʥʘ, ʚ ʩʦ-

ʩʪʘʚʝ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʉʫʩʢʘʥʩʢʦʛʦ ʟʘʣʠʚʘ, ɺʠʰʝʥʩʢʦʡ ʩʪʝʧʠ, ʏʫʚʘʰʩʢʦʛʦ 

ʉʫʩʢʘʥʘ, ʦʩʪʨʦʚʘ ɼʘʣʴʥʷʷ ɼʫʙʨʘʚʘ. 

 
ȶɎɗəɓɔɐ 2 ï ȶɆɗɕɔɑɔɌɋɓɎɋ ɚɑɔɖɎɗɘɎɝɋɗɐɎɛ ɔɕɎɗɆɓɎɏ 

ɓɆ ɘɋɖɖɎɘɔɖɎɎ Ȳɋɑɋɐɋɗɗɐɔ-ȷɘɆɈɖɔɕɔɑɢɗɐɔɉɔ ɚɎɍɎɐɔ-ɉɋɔɉɖɆɚɎɝɋɗɐɔɉɔ ɖɆɏɔɓɆ 
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ȶɎɗəɓɔɐ 3 ï ȭɆɈɎɗɎɒɔɗɘɢ ɝɎɗɑɆ ɈɎɊɔɈ 

ɔɘ ɕɖɎɖɆɟɋɓɎɥ ɕɑɔɟɆɊɎ Ɉ ɞɎɖɔɘɓɔɒ ɓɆɕɖɆɈɑɋɓɎɎ 
(ɗ ɗɋɈɋɖɆ ɓɆ ɤɉ). ȽɎɗɑɆ ɓɆ ɐɖɎɈɔɏ ɕɔɐɆɍɡɈɆɤɘ ɝɎɗɑɔ 
ɈɎɊɔɈ, ɔɘɒɋɝɋɓɓɡɛ ɓɆ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɏ ɕɑɔɟɆɊɎ 

 
ȶɎɗəɓɔɐ 4 ï ȮɍɒɋɓɋɓɎɋ ɊɔɑɎ ɈɋɊəɟɎɛ ɗɋɒɋɏɗɘɈ 
Ɉ ɖɥɊə ɚɑɔɖɎɗɘɎɝɋɗɐɎɛ Ɉɡɇɔɖɔɐ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ 
ɔɘ ɕɖɎɖɆɟɋɓɎɥ ɕɑɔɟɆɊɎ Ɉ ɞɎɖɔɘɓɔɒ ɓɆɕɖɆɈɑɋɓɎɎ 
(ɗ ɗɋɈɋɖɆ ɓɆ ɤɉ). ȽɎɗɑɆ ɓɆ ɐɖɎɈɔɏ ɕɔɐɆɍɡɈɆɤɘ ɝɎɗɑɔ 
ɈɎɊɔɈ, ɔɘɒɋɝɋɓɓɡɛ ɓɆ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɏ ɕɑɔɟɆɊɎ 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʜʦʣʠ ʧʷʪʠ ʚʝ-
ʜʫʱʠʭ ʩʝʤʝʡʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ 
ʚʠʜʦʚ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʚʳʙʦʨʢʝ ʦʢʦʣʦ 700 ʚʠʜʦʚ, ʜʚʘ 
ʢʨʫʧʥʝʡʰʠʭ ʩʝʤʝʡʩʪʚʘ ï Asteraceae ʠ Poaceae ï ʦʢʘ-
ʟʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1 ʠ 2 ʤʝʩʪʝ ʧʦ ʢʦʣʠʯʝ-
ʩʪʚʫ ʚʠʜʦʚ. ʇʨʠ ʵʪʦʤ ʠʭ ʜʦʣʷ ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʦ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʣʠʰʴ ʝʝ ʧʨʠʨʦʩʪ, ʢʦʪʦʨʳʡ ʧʨʦ-
ʠʩʭʦʜʠʪ ʧʦ ʧʨʠʯʠʥʝ ʦʙʱʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚʠʜʦʚ. 
ɼʦʣʷ ʠ ʤʝʩʪʦ ʚ ʩʧʝʢʪʨʝ ʦʩʪʘʣʴʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʳʭ ʩʝʤʝʡʩʪʚ ʤʝʥʷʝʪʩʷ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ. ʇʦ ʪʨʝʤ 
ʥʠʞʥʠʤ ʢʨʠʚʳʤ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʢʦʧʣʝ-
ʥʠʶ ʯʠʩʣʘ ʚʠʜʦʚ ʚ ʵʪʠʭ ʩʝʤʝʡʩʪʚʘʭ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 
ʪʨʠ ʫʯʘʩʪʢʘ. ʇʝʨʚʳʡ, ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʠʪ ʜʦ-
ʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʫʶ ʚʳʙʦʨʢʫ ʬʣʦʨʳ (800 ʚʠ-
ʜʦʚ ʠ ʙʦʣʝʝ), ʩʦʦʪʚʝʪʩʪʚʫʝʪ Fabaceae-ʪʠʧʫ ʬʣʦʨʳ. 
ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʵʪʘ ʚʳʙʦʨʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʚʝʨʥʦʡ 
ʯʘʩʪʠ ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʦʪ ʩʝʣʘ 
ɸʨʭʘʥʛʝʣʴʩʢʦʝ ʥʘ ʩʝʚʝʨʝ ʜʦ ʩ. ʉʪʘʨʳʡ ɹʝʣʳʡ ʗʨ ʥʘ 
ʶʛʝ, ʚʢʣʶʯʘʷ ʦʢʨʝʩʪʥʦʩʪʠ ʧʦʩ. ʏʝʨʜʘʢʣʳ, ʠ ʢ ʚʦ-
ʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʨ. ɺʦʣʛʘ ʠ ʏʝ-
ʨʝʤʰʘʥʩʢʠʤ ʟʘʣʠʚʦʤ. 
ɺʪʦʨʦʡ ʬʨʘʛʤʝʥʪ ʢʨʠʚʦʡ ʦʪʨʘʞʘʝʪ ʬʣʦʨʠʩʪʠʯʝ-

ʩʢʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʙʦʣʴʰʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʝʝ ʶʞʥʘʷ 
ʛʨʘʥʠʮʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ɺʝʨʭʥʠʡ 
ʉʫʩʢʘʥ. ʅʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 
çʩʤʝʰʘʥʥʳʡè ʪʠʧ ʬʣʦʨʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʪʨʝʪʴʝʤ 
ʤʝʩʪʝ ʩʝʤʝʡʩʪʚʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʦʪʩʫʪʩʪʚʫʝʪ ʷʚʥʦʝ 
ʧʨʦʮʝʥʪʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʝʤʝʡʩʪʚʘ Fabaceae ʣʠʙʦ 
Rosaceae. 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʥʘʨʘʱʠʚʘʥʠʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 
ʩʧʠʩʢʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʙʦʣʝʝ ʶʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʫʚʝ-
ʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ Rosaceae. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʝʩʴ ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʨʘʡ-
ʦʥ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ Rosaceae-ʪʠʧ ʬʣʦʨʳ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʠʟʫʯʘʝ-

ʤʦʛʦ ʨʘʡʦʥʘ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʥʝʨʘʚ-
ʥʦʤʝʨʥʦʤ ʧʨʠʨʦʩʪʝ ʚʠʜʦʚ ʥʘ ʢʨʠʚʦʡ, ʥʦ ʝʱʝ ʠ ʚ 
ʩʤʝʥʝ ʪʠʧʦʚ ʬʣʦʨʳ. ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʝ-
ʤʝʡʩʪʚ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʨʘʟʣʠ-
ʯʠʝ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢ ʢʘʢ ʣʶʙʘʷ ʮʝʣʦʩʪʥʘʷ ʩʠ-
ʩʪʝʤʘʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠʤʝʝʪ ʦʙ-
ʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʠ ʵʪʦʤ ʩʪʝ-
ʧʝʥʴ ʦʙʱʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. 
ʇʨʠ ʥʘʨʘʱʠʚʘʥʠʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ ʥʘ ʢʨʠʚʦʡ ʪʘʢʞʝ ʤʦʞʥʦ 
ʚʳʜʝʣʠʪʴ ʩʪʫʧʝʥʠ (ʨʠʩ. 5). ʇʝʨʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʦ-
ʥʝ ʦʢʨʝʩʪʥʦʩʪʝʡ ʛʦʨʦʜʘ ʊʦʣʴʷʪʪʠ, ʗʛʦʜʠʥʩʢʦʤʫ ʣʝʩʫ, 
ʊʘʰʣʠʥʩʢʦʡ ʙʘʣʢʝ. ɺʪʦʨʘʷ ï ʦʢʨʝʩʪʥʦʩʪʷʤ ʉʫʩʢʘʥʩ-
ʢʦʛʦ ʟʘʣʠʚʘ, ʠ ʩʣʝʜʫʶʱʘʷ ï ʦʢʨʝʩʪʥʦʩʪʷʤ ʛʦʨʦʜʘ 
ɼʠʤʠʪʨʦʚʛʨʘʜʘ (ʫʩʪʴʝ ʨ. ɹʦʣʴʰʦʡ ʏʝʨʝʤʰʘʥ), ʢʦʪʦ-
ʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʦʜʥʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʦʷʩʝ ʩ 
ʩ. ʂʨʘʩʥʳʡ ʗʨ ʠ ʂʨʝʩʪʦʚʦ ɻʦʨʦʜʠʱʝ (ʙʝʨʝʛ ʨ. ɺʦʣ-
ʛʘ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʲʝʤ ʧʨʘʚʦʛʦ ʢʦʥʮʘ 
ʢʨʠʚʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʪʦʢʫ ʚʠʜʦʚ ʚ ʯʘʩʪʠ ʧʦʙʝʨʝ-
ʞʴʷ ʨ. ɺʦʣʛʘ, ʘ ʥʝ ʚ çɼʠʤʠʪʨʦʚʛʨʘʜʩʢʫʶè ʟʦʥʫ. ʊʘ-
ʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ ʥʝʢʦʪʦʨʫʶ ʘʥʘʣʦʛʠʶ ʩ ʪʝʤ, 
ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ ʧʨʠ ʧʨʦ-
ʜʚʠʞʝʥʠʠ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ: ʬʣʦʨʘ ʦʢʨʝʩʪʥʦʩʪʝʡ ʉʫʩ-
ʢʘʥʩʢʦʛʦ ʟʘʣʠʚʘ ʦʪʣʠʯʘʝʪʩʷ ʩʚʦʝʦʙʨʘʟʠʝʤ, ʯʪʦ ʦʪʨʘ-
ʞʘʝʪʩʷ ʩʪʫʧʝʥʴʶ ʥʘ ʢʨʠʚʦʡ. 
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ȶɎɗəɓɔɐ 5 ï ȭɆɈɎɗɎɒɔɗɘɢ ɝɎɗɑɆ ɈɎɊɔɈ 

ɔɘ ɕɖɎɖɆɟɋɓɎɥ ɕɑɔɟɆɊɎ Ɉ ɞɎɖɔɘɓɔɒ ɓɆɕɖɆɈɑɋɓɎɎ 
(ɗ ɤɉɆ ɓɆ ɗɋɈɋɖ). ȽɎɗɑɆ ɓɆ ɐɖɎɈɔɏ ɕɔɐɆɍɡɈɆɤɘ ɝɎɗɑɔ 
ɈɎɊɔɈ, ɔɘɒɋɝɋɓɓɡɛ ɓɆ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɏ ɕɑɔɟɆɊɎ 

ʇʨʠ ʘʥʘʣʦʛʠʯʥʦʤ ʘʥʘʣʠʟʝ ʠʟʤʝʥʝʥʠʷ ʜʦʣʠ ʩʝ-
ʤʝʡʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʚʠʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝ-
ʤʦʛʦ ʨʘʡʦʥʘ ʤʳ ʚʠʜʠʤ ʥʝʩʢʦʣʴʢʦ ʠʥʫʶ ʢʘʨʪʠʥʫ, 
ʥʝʞʝʣʠ ʥʘ ʨʠʩ. 3. ʉʝʤʝʡʩʪʚʘ Asteraceae ʠ Poaceae 
ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1 ʠ 2 ʤʝʩʪʝ ʧʦ 
ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ (ʨʠʩ. 6). ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʢʨʝʩʪʥʦʩʪʷʤ ʛʦʨʦʜʘ ʊʦʣʴʷʪʪʠ, ʦʙ-
ʥʘʨʫʞʠʚʘʝʪʩʷ Brassicaceae-ʪʠʧ ʬʣʦʨʳ (ʧʝʨʚʘʷ ʪʦʯʢʘ 
ʥʘ ʢʨʠʚʦʡ). ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʥʘʨʘʱʠʚʘʥʠʠ ʩʧʠʩʢʘ ʦʥ 
ʩʤʝʥʷʝʪʩʷ Rosaceae-ʪʠʧʦʤ, ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʷʝʪʩʷ ʠ 
ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʬʣʦʨʳ ʮʝʣʦʛʦ ʨʘʡʦʥʘ (ʨʠʩ. 5). ʇʨʠ 
ʵʪʦʤ ʙʦʙʦʚʳʝ ʦʢʘʟʳʚʘʶʪʩʷ ʜʘʞʝ ʥʘ ʰʝʩʪʦʤ ʤʝʩʪʝ 
(ʪʘʙʣ. 1). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʠʟʤʝʥʝʥʠʷ ʛʦʣʦʚʥʦʡ 

ʯʘʩʪʠ ʩʝʤʝʡʩʪʚʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʚʠʜʦʚ 
ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʤʦʞʥʦ, ʚʦ-ʧʝʨʚʳʭ, ʥʘʙ-
ʣʶʜʘʪʴ ʨʘʟʣʠʯʠʷ ʬʣʦʨʳ ʶʞʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʝʡ 
ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩ-
ʢʦʛʦ ʨʘʡʦʥʘ. ʇʨʠʯʝʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʦʯʝʚʠʜ-
ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ. ɺʦ-ʚʪʦʨʳʭ, ʦʯʝ-
ʚʠʜʥʦ ʥʝʢʦʪʦʨʦʝ ʩʚʦʝʦʙʨʘʟʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʨʝʜ-
ʥʝʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
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ȶɎɗəɓɔɐ 6 ï ȮɍɒɋɓɋɓɎɋ ɊɔɑɎ ɈɋɊəɟɎɛ ɗɋɒɋɏɗɘɈ 
Ɉ ɖɥɊə ɚɑɔɖɎɗɘɎɝɋɗɐɎɛ Ɉɡɇɔɖɔɐ Ɉ ɍɆɈɎɗɎɒɔɗɘɎ 
ɔɘ ɕɖɎɖɆɟɋɓɎɥ ɕɑɔɟɆɊɎ Ɉ ɞɎɖɔɘɓɔɒ ɓɆɕɖɆɈɑɋɓɎɎ 
(ɗ ɤɉɆ ɓɆ ɗɋɈɋɖ). ȽɎɗɑɆ ɓɆ ɐɖɎɈɔɏ ɕɔɐɆɍɡɈɆɤɘ ɝɎɗɑɔ 

ɈɎɊɔɈ, ɔɘɒɋɝɋɓɓɡɛ ɓɆ ɗɔɔɘɈɋɘɗɘɈəɤɟɋɏ ɕɑɔɟɆɊɎ 

ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʚ ʠʟʫʯʝʥʠʠ ʬʣʦʨʳ ʄʝʣʝʢʝʩʩʢʦ-
ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʪ-
ʜʝʣʴʥʳʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ (ʬʣʦʨʠʩʪʠʯʝ-
ʩʢʠʭ ʚʳʙʦʨʦʢ), ʢʦʪʦʨʳʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʚ ʦʙʱʠʭ 
ʯʝʨʪʘʭ ʦʢʘʟʘʣʠʩʴ ʚʠʜʥʳ ʧʦ ʧʝʨʚʦʤʫ ʰʘʛʫ. ʈʘʩʩʤʦʪ-
ʨʝʥʳ ʯʝʪʳʨʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʩʧʠʩʢʘ, ʩʦʜʝʨʞʘʱʠʭ 
700 ʚʠʜʦʚ ʠ ʙʦʣʝʝ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʦʥʠ ʨʘʩʧʦʣʦʞʝ-
ʥʳ ʚ ʯʝʪʳʨʝʭ ʯʘʩʪʷʭ ʨʘʡʦʥʘ (ʨʠʩ. 2). 
ʉʘʤʘʷ ʶʞʥʘʷ ʬʣʦʨʠʩʪʠʯʝʩʢʘʷ ʛʨʫʧʧʠʨʦʚʢʘ (ʊ) 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʢʨʝʩʪʥʦʩʪʠ ʛʦʨʦʜʘ ʊʦʣʴʷʪʪʠ, ʧʦ-
ʩʝʣʢʠ ʇʦʚʦʣʞʩʢʠʡ, ʌʝʜʦʨʦʚʢʘ, ɿʝʣʝʥʦʚʢʘ, ʋʟʶʢʦʚ-
ʩʢʠʡ ʙʦʨ. ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʚʳʜʝʣʷʝʪʩʷ ʬʣʦʨʠ-
ʩʪʠʯʝʩʢʘʷ ʛʨʫʧʧʠʨʦʚʢʘ (ʉ), ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʦʛʨʘʥʠ-
ʯʝʥʥʘʷ ʩ ʶʛʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤʠ ʦʢʨʝʩʪʥʦʩʪʷʤʠ ʉʫʩ-
ʢʘʥʩʢʦʛʦ ʟʘʣʠʚʘ, ʘ ʥʘ ʩʝʚʝʨʝ ï ʦʢʨʝʩʪʥʦʩʪʷʤʠ ʩʝʣʘ 
ʉʪʝʧʥʘʷ ɺʘʩʠʣʴʝʚʢʘ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʪʩʷ ʜʚʝ ʛʨʫʧʧʠʨʦʚʢʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʦʧʠ-
ʩʘʥʠʡ: ʟʘʧʘʜʥʘʷ ʠ ʚʦʩʪʦʯʥʘʷ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ (ɸ) 
ʧʨʠʫʨʦʯʝʥʘ ʢ ʧ.ʛ.ʪ. ʏʝʨʜʘʢʣʳ ʠ ʩ. ɸʨʭʘʥʛʝʣʴʩʢʦʝ, ʘ 
ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ (ɼ) ï ʢ ʦʢʨʝʩʪʥʦʩʪʷʤ ʛ. ɼʠʤʠʪʨʦʚ-
ʛʨʘʜʘ, ʚʢʣʶʯʘʷ ʃʝʙʷʞʠʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ (ʨʠʩ. 2). 
ʉʨʘʚʥʠʚʘʷ ʛʦʣʦʚʥʳʝ ʯʘʩʪʠ ʩʝʤʝʡʩʪʚʝʥʥʳʭ ʩʧʝʢ-

ʪʨʦʚ ʚʳʜʝʣʝʥʥʳʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ, 
ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʦʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʪʠʧʘʤ ʬʣʦʨʳ. 

Fabaceae-ʪʠʧ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ 
ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ, ʟʜʝʩʴ ʩʦʭʨʘʥʷʝʪʩʷ ʣʠʰʴ ʚ ʩʝʚʝʨʦ-
ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ (ʪʘʙʣ. 2). 
ɹʝʟʫʩʣʦʚʥʦ, ʥʘ ʩʦʩʪʘʚ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ ʩʝʤʝʡʩʪʚʝʥʥʦʛʦ 
ʩʧʝʢʪʨʘ ʠ ʩʧʝʢʪʨʘ ʚʦʦʙʱʝ ʚʣʠʷʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʚʩʝʭ 
ʩʝʤʝʡʩʪʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʯʠʥʦʡ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ 
ʢʘʢʦʛʦ-ʣʠʙʦ ʩʝʤʝʡʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴ-
ʥʦ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʪʘʢ ʠ ʩʦʢʨʘʱʝ-
ʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ ʚ ʜʨʫʛʠʭ ʩʝʤʝʡʩʪʚʘʭ. 
ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʩʝʤʝʡʩʪʚʝ Faba-

ceae ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʛʨʫʧʧʠʨʦʚʢʘʭ ʨʘʟʣʠʯʥʦ. ʄʘʢ-
ʩʠʤʘʣʴʥʦ ʦʥʦ ʚ ʟʦʥʝ çɸè, ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪ-
ʩʪʚʫʝʪ Fabaceae-ʪʠʧʫ ʬʣʦʨʳ. ɼʦʣʷ ʙʦʙʦʚʳʭ ʟʜʝʩʴ 
ʥʝʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʚ ʮʝʣʦʤ ʧʦ ʨʘʡʦʥʫ, ʥʦ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʚʦ ʬʣʦʨʘʭ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʉʘʤʘʨ-
ʩʢʦʛʦ ɿʘʚʦʣʞʴʷ (ʪʘʙʣ. 1). 
ɺʦ ʬʣʦʨʝ ʛʨʫʧʧʠʨʦʚʢʠ çʉè ʯʠʩʣʝʥʥʦʩʪʴ ʙʦʙʦʚʳʭ 

ʤʠʥʠʤʘʣʴʥʘ, ʚʩʝ ʞʝ ʪʘʤ ʦʥʠ ʚ ʩʧʝʢʪʨʝ ʪʘʢʞʝ ʥʘ ʪʨʝ-
ʪʴʝʤ ʤʝʩʪʝ (ʥʘʨʷʜʫ ʩ ʢʨʝʩʪʦʮʚʝʪʥʳʤʠ). ʂʨʦʤʝ ʪʦʛʦ, 
ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʝʤʝʡʩʪʚʘ Rosaceae ʟʜʝʩʴ ʪʘʢʞʝ 
ʦʙʝʜʥʝʥ. ʆʯʝʚʠʜʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 
ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʨʨʠʪʦʨʠʠ. ɼʨʫʛʠʤʠ ʬʣʦʨʠʩʪʠʯʝ-
ʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʨʫʧʧʠʨʦʚʢʠ çʉè ʷʚʣʷʶʪʩʷ 
ʚʳʩʦʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʝʤʝʡʩʪʚ Cyperaceae ʠ Chenopo-
diaceae. ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʨʦʚʥʝʥʥʳʤ 
ʨʝʣʴʝʬʦʤ ʩ ʥʘʣʠʯʠʝʤ ʤʥʦʞʝʩʪʚʘ ʦʟʝʨ, ʯʪʦ ʦʙʝʩʧʝʯʠ-
ʚʘʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʥʳʭ, ʦʢʦʣʦʚʦʜʥʳʭ, ʣʫ-
ʛʦʚʳʭ ʙʠʦʪʦʧʦʚ, ʘ ʪʘʢʞʝ ʟʘʩʦʣʝʥʠʡ. 
ʌʣʦʨʠʩʪʠʯʝʩʢʘʷ ʛʨʫʧʧʠʨʦʚʢʘ çɼè ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

Rosaceae-ʪʠʧ ʬʣʦʨʳ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ 
ʟʜʝʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʚʝʨʦʷʪʥʦ, ʧʦ ʧʨʠʯʠʥʝ, ʩ ʦʜʥʦʡ 
ʩʪʦʨʦʥʳ, ʥʘʣʠʯʠʷ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʚ 
ʦʢʨʝʩʪʥʦʩʪʷʭ ʛʦʨʦʜʘ ɼʠʤʠʪʨʦʚʛʨʘʜ, ʩ ʜʨʫʛʦʡ ï ʤʘʣʦ-
ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʤʝʡʩʪʚʘ Fabaceae. 
ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛʦʨʦʜʘ ʊʦʣʴʷʪʪʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ 
Brassicaceae. ɺʦʟʥʠʢʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʠʧ ʬʣʦ-
ʨʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʨʦʟʦʮʚʝʪʥʳʭ ʟʜʝʩʴ ʧʦ ʯʠʩʣʫ 
ʚʠʜʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʛʨʫʧʧʠʨʦʚʢʘʭ (ʪʘʙʣ. 2). 
ɺʦʟʤʦʞʥʦ, ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʘʜʚʝʥʪʠʟʘʮʠʷ ʬʣʦʨʳ 
ʚʩʣʝʜʩʪʚʠʠ ʙʣʠʟʦʩʪʠ ʢʨʫʧʥʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʩʝʤʝʡʩʪʚʘ Brassicaceae ʠʤʝ-
ʝʪʩʷ ʤʥʦʛʦ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ. 

ȸɆɇɑɎɜɆ 2 ï ȩɔɑɔɈɓɡɋ ɝɆɗɘɎ ɗɋɒɋɏɗɘɈɋɓɓɡɛ ɗɕɋɐɘɖɔɈ ɈɡɊɋɑɋɓɓɡɛ ɚɑɔɖɎɗɘɎɝɋɗɐɎɛ ɉɖəɕɕɎɖɔɈɔɐ Ȳɋɑɋɐɋɗ-
ɗɐɔ-ȷɘɆɈɖɔɕɔɑɢɗɐɔɉɔ ɚɎɍɎɐɔ-ɉɋɔɉɖɆɚɎɝɋɗɐɔɉɔ ɖɆɏɔɓɆ 

ɸ ɼ ʉ ʊ 

ʏʠʩʣʦ ʚʠʜʦʚ 

808 774 711 860 

% ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ 

25,7 21,1 18,6 22,5 

ʉʝʤ-ʚʦ % 
ʏʠʩʣʦ 

ʚʠʜʦʚ 
ʉʝʤ-ʚʦ % 

ʏʠʩʣʦ 

ʚʠʜʦʚ 
ʉʝʤ-ʚʦ % 

ʏʠʩʣʦ 

ʚʠʜʦʚ 
ʉʝʤ-ʚʦ % 

ʏʠʩʣʦ 

ʚʠʜʦʚ 

Asteraceae 14,6 118 Asteraceae 12,4 96 Asteraceae 14,9 106 Asteraceae 15,1 130 

Poaceae 9,9 80 Poaceae 9,0 70 Poaceae 10,7 76 Poaceae 10,1 87 

Fabaceae 5,9 48 Rosaceae 6,1 47 
Fabaceae 

Brassicaceae 
4,8 34 Brassicaceae 6,1 52 

Rosaceae 5,2 42 Caryophyllac. 5,0 39 Rosaceae 4,6 33 Rosaceae 5,8 50 

Brassicaceae 4,8 39 Fabaceae 4,8 37 Cyperaceae 4,5 32 Caryophyllac. 4,9 42 

Caryophyllac. 4,3 35 
Brassicaceae 

Lamiaceae 
4,5 35 

Lamiaceae 

Caryophyllac. 
4,2 30 Fabaceae 4,8 41 

Lamiaceae 3,7 30 Cyperaceae 3,6 28 Scrophulariac. 3,7 26 Cyperaceae 3,8 33 

Scrophulariac. 3,6 29 Scrophulariac. 3,2 25 Apiaceae 3,5 25 Lamiaceae 3,5 30 

Cyperaceae 3,8 31 Polygonaceae 3,1 24 Chenopodiac. 3,4 24 Scrophulariac. 3,1 27 

Polygonaceae 

Chenopodiac. 
3,1 25 Apiaceae 2,8 22 Polygonaceae 2,8 20 

Apiaceae 

Polygonaceae 
3,0 26 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʤʝʥʘ ʪʠʧʘ ʬʣʦʨʳ ʄʝʣʝʢʝʩʩʢʦ-

ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʠʤʝʥʥʦ ʠʟ-ʟʘ 

ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʠ ʩʝʤʝʡʩʪʚʘ Fabaceae. 

ʊʨʝʪʠʡ ʵʪʘʧ. ʉʨʘʚʥʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʬʣʦʨʠʩʪʠ-

ʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʇʨʝ-

ʩʪʦʥʘ [19] ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʉ ʫʯʝʪʦʤ ʩʫ-

ʱʝʩʪʚʫʶʱʝʛʦ ʯʠʩʣʦʚʦʛʦ ʧʦʨʦʛʘ 0,27, ʚʳʰʝ ʢʦʪʦʨʦʛʦ 

ʚʳʙʦʨʢʠ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʘʟʥʳʝ ʙʠʦʪʳ (ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʬʣʦʨʳ), ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʘʣʠʯʠʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʯʝʪʳʨʝʭ ʨʘʟʣʠʯ-

ʥʳʭ ʬʣʦʨ. ʕʪʠ ʬʣʦʨʳ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ (ʨʠʩ. 7). ʅʘʠʙʦʣʴʰʫʶ ʩʪʝʧʝʥʴ ʩʭʦʜ-

ʩʪʚʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ ɸ 

ʠ ɼ. ʅʘʠʙʦʣʴʰʠʤ ʩʚʦʝʦʙʨʘʟʠʝʤ ʦʪʣʠʯʘʝʪʩʷ çʉʫʩʢʘʥ-

ʩʢʘʷ ʬʣʦʨʘè (ʉ). 

 
ȶɎɗəɓɔɐ 7 ï ȶɋɍəɑɢɘɆɘɡ ɆɓɆɑɎɍɆ ɈɎɊɔɈɔɉɔ ɗɔɗɘɆɈɆ 

ɚɑɔɖɎɗɘɎɝɋɗɐɎɛ ɉɖəɕɕɎɖɔɈɔɐ 
ɕɔ ɕɔɐɆɍɆɘɋɑɤ ɖɆɍɑɎɝɎɥ ȵɖɋɗɘɔɓɆ 

˭͊͟͡Ό;͔͙͔ͤ 
ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʠʡ ʨʘʡʦʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʬʣʦʨʠ-

ʩʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʝʨʘʚʥʦʤʝʨ-

ʥʦʤ ʧʨʠʨʦʩʪʝ ʚʠʜʦʚ ʥʘ ʢʨʠʚʦʡ, ʘ ʪʘʢʞʝ ʚ ʩʤʝʥʝ ʪʠʧʦʚ 

ʬʣʦʨʳ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʭʦʜʷʩʴ ʚ ʩʦʩʪʘʚʝ Fa-

baceae-ʟʦʥʳ, ʄʝʣʝʢʝʩʩʢʦ-ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʘʡʦʥ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʚʦʝʡ ʩʝʚʝ-

ʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʥʦʡ ʪʠʧ ʬʣʦʨʳ, 

ʦ ʯʝʤ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ [8]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩʪʝʧʝʥʴ ʨʘʟʣʠʯʠʷ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦʚʦʢ 

ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ ʚʳʰʝ, ʯʝʤ ʠʟʫʯʝʥʥʦʛʦ ʨʘʥʝʝ ʉʦʢ-

ʩʢʦʛʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ, ʚʥʫʪʨʠ ʢʦʪʦ-

ʨʦʛʦ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʥ ʪʠʧʦʚ ʬʣʦʨ [7; 20]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʣʠʯʠʷ ʇʨʝʩʪʦʥʘ ʠ ʪʠʧ ʬʣʦʨʳ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦ-

ʙʦʡ. ʆʜʥʘʢʦ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʨʘʟʣʠʯʠʷ ʥʝ ʚʩʝʛʜʘ ʩʦ-
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Abstract. We publish the results of a three-stage study of the floristic heterogeneity of the Melekess-Stavropol 
physiographic region located on the territory of the Samara and Ulyanovsk Regions. The area belongs to the forest-
steppe zone of the Trans Volga Lowland and occupies the area of 7,7 thousand kmĮ. Based on the analysis of family 
spectra, originality of the flora of the region we show the comparison of Soksky and Irgiz physiographic regions of 
the Samara Trans Volga. At the first stage of the research we consider the internal heterogeneity of the region, 
changes in the species composition of the flora along a two-sided latitudinal gradient. For this, the course of the 
curve, reflecting the accumulation of the number of species with an increase in area, has been studied. The accumula-
tion curves of the number of species aligned in both directions showed three stages of an increase in the number of 
species, indicating the species heterogeneity of the area. The study of the position of the leading families, depending 
on the size and geographical position of the floristic sample, shows the heterogeneity of the studied Melekess-
Stavropol region by the flora type, which is determined by the third term of the first triple of the family spectrum. 

At the second stage, four floral groups (floristic samples) are analyzed, which are geographically isolated at the 
first step. A comparison is made of the isolated groupings at the head of the family spectra using the fraction of the 
family in the flora and the number of species in the family. The third stage includes a comparison of the selected flo-
ral groups of the Melekess-Stavropol physio-geographical region according to the Preston index. Taking into account 
the existing numerical threshold of 0,27, above which the samples should be considered as different floras, it is pos-
sible to speak of the presence of four different floras on the territory of the studied area. 

Keywords: Melekess-Stavropol physiographic region; Trans Volga Lowland; Samara Region; Ulyanovsk Region; 
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ʃʝʦʥʪʴʝʚʘ ʀʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʭʠʤʠʠ 

ɽʣʘʙʫʞʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʂʘʟʘʥʩʢʦʛʦ (ʇʨʠʚʦʣʞʩʢʦʛʦ) ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʛ. ɽʣʘʙʫʛʘ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɽʣʘʙʫʞʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ (ʈʊ) ʣʦʧʫʭʠ (Asteraceae, Arctium) 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʩʨʝʜʠ ʩʣʦʞʥʦʮʚʝʪʥʳʭ ʨʘʩ-

ʪʝʥʠʡ. ʗʚʣʷʶʪʩʷ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ ʨʫʜʝʨʘʣʴʥʳʤʠ ʩʦʨʥʷʢʘʤʠ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʤʠ ʦʙʳʯʥʦ ʧʦ ʤʫʩʦʨʥʳʤ ʤʝʩʪʘʤ 

(ʟʘʙʨʦʰʝʥʥʳʝ ʦʛʦʨʦʜʳ, ʧʫʩʪʳʨʠ, ʦʚʨʘʛʠ, ʦʙʦʯʠʥʳ ʜʦʨʦʛ, ʙʝʨʝʛʘ ʨʝʢ, ʩʚʘʣʢʠ, ʫ ʩʪʝʥ ʜʦʤʦʚ ʠ ʟʘʙʦʨʦʚ ʠ ʜʨ.). 

ʊʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʨʦʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʦʡʤʝʥʥʳʭ ʣʝʩʘʭ, ʚ ʨʘʟʨʝʞʝʥʥʳʭ ʣʠʩʪʚʝʥʥʳʭ ʣʝ-

ʩʘʭ, ʥʘ ʚʳʨʫʙʢʘʭ, ʦʧʫʰʢʘʭ. 



ʃʝʦʥʪʴʝʚʘ ʀ.ɸ. 
ʅʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʵʥʪʦʤʦʬʘʫʥʳ ʩʦʮʚʝʪʠʡ ʣʦʧʫʭʦʚé 03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
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ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʠ 

ʥʘʩʝʢʦʤʳʭ-ʬʠʪʦʬʘʛʦʚ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʩʦʮʚʝʪʠʷʭ ʯʝʪʳʨʝʭ ʚʠʜʦʚ ʣʦʧʫʭʦʚ (Arctium tomentozum, Arctium mi-

nus, Arctium lappa, Arctium nemorosum) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɽʣʘʙʫʞʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɺʩʝʛʦ ʙʳ-

ʣʦ ʦʙʩʣʝʜʦʚʘʥʦ ʩʝʤʴ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 1,0 ʛʘ. ʆʩʥʦʚʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʵʥʪʦʤʦʬʘʫʥʳ ʩʦʮʚʝʪʠʡ ʣʦʧʫʭʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ 

2015ï2017 ʛʛ. ʚ ʤʦʤʝʥʪ ʘʢʪʠʚʥʦʛʦ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʪʨʠ ʚʠʜʘ ʤʫʭ-ʧʝʩʪʨʦʢʨʳʣʦʢ (Diptera: 

Tephritidae), ʦʜʠʥ ʚʠʜ ʤʫʭʠ-ʛʘʣʣʠʮʳ (Cecidomyiidae spp.), ʦʜʠʥ ʚʠʜ ʞʫʢʘ-ʜʦʣʛʦʥʦʩʠʢʘ (Curculionidae) ʠ ʦʜʠʥ 

ʚʠʜ ʤʦʣʠ ʚʳʝʤʯʘʪʦʢʨʳʣʦʡ (Gelechiidae). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʩʝʢʦʤʳʝ-ʬʠʪʦʬʘʛʠ; ʨʘʟʥʦʦʙʨʘʟʠʝ; ʩʦʮʚʝʪʠʷ; ʢʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ; Arctium tomentozum; 

Arctium minus; Arctium lappa; Arctium nemorosum; ʧʠʱʝʚʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ; ʬʠʪʦʬʘʛʠʷ; ɼʚʫʢʨʳʣʳʝ; ɾʝʩʪʢʦ-

ʢʨʳʣʳʝ; ʏʝʰʫʝʢʨʳʣʳʝ; ʛʦʨʦʜ ɽʣʘʙʫʛʘ; ɽʣʘʙʫʞʩʢʠʡ ʨʘʡʦʥ; ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ. 

ˤ͍͔͔͙͔͒ͤ 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɽʣʘʙʫʞʩʢʦʛʦ ʨʘʡʦʥʘ ʈʊ ʧʨʦʠʟʨʘʩ-

ʪʘʝʪ ʯʝʪʳʨʝ ʚʠʜʘ ʣʦʧʫʭʦʚ (Arctium tomentozum, A. mi-

nus, A. lappa, A. nemorosum) ʠ ʥʝʩʢʦʣʴʢʦ ʠʭ ʛʠʙʨʠʜ-

ʥʳʭ ʬʦʨʤ. ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʧʦʚʩʝʤʝʩʪʥʦ 

ʚʩʪʨʝʯʘʝʤʳʤ ʷʚʣʷʝʪʩʷ ʣʦʧʫʭ ʧʘʫʪʠʥʠʩʪʳʡ (A. tomen-

tozum), ʦʙʨʘʟʫʶʱʠʡ ʙʦʣʴʰʠʝ ʟʘʨʦʩʣʠ, ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʚ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʘʭ. ʅʘ ʪʝʭ ʞʝ ʤʝʩʪʘʭ, ʯʪʦ 

ʠ A. tomentozum, ʥʦ ʨʝʞʝ, ʚʩʪʨʝʯʘʶʪʩʷ ʣʦʧʫʭʠ ʤʘʣʳʡ 

(A. minus) ʠ ʙʦʣʴʰʦʡ (A. lappa). ʆʜʥʘʢʦ ʦʥʠ ʚ ʙʦʣʴ-

ʰʝʡ ʩʪʝʧʝʥʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʧʫʰʝʯʥʳʝ ʠ ʣʝʩʥʳʝ 

ʙʠʦʪʦʧʳ. ʃʦʧʫʭ ʣʝʩʥʦʡ (A. nemorosum) ʦʪʤʝʯʘʝʪʩʷ 

ʢʨʘʡʥʝ ʨʝʜʢʦ ʥʘ ʟʘʨʘʩʪʘʶʱʠʭ ʜʦʨʦʛʘʭ, ʚʳʨʫʙʢʘʭ ʠ 

ʣʝʩʥʳʭ ʧʦʣʷʥʘʭ. 

ʉ ʟʝʣʝʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʣʦʧʫʭʘ-

ʤʠ, ʩʚʷʟʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʢʦʤʳʭ, ʢʦʪʦ-

ʨʳʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʦʧʳ-

ʣʝʥʠʠ ʢʫʣʴʪʫʨʥʳʭ ʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ, ʫʯʘʩʪ-

ʚʫʶʪ ʚ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʠ, ʩ ʜʨʫʛʦʡ ï ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ 

ʨʘʩʪʝʥʠʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʧʠʪʘʥʠʷ ʠʣʠ ʨʘʟʤʥʦʞʝʥʠʷ. ʉ 

ʨʘʩʪʝʥʠʷʤʠ ʩʚʷʟʘʥʳ ʥʘʩʝʢʦʤʳʝ ʨʘʟʥʳʭ ʪʨʦʬʠʯʝʩʢʠʭ 

ʛʨʫʧʧ (ʭʠʱʥʠʢʠ, ʧʘʨʘʟʠʪʳ, ʦʧʳʣʠʪʝʣʠ), ʦʜʥʘʢʦ ʧʨʝ-

ʦʙʣʘʜʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʥʘʩʝʢʦʤʳʝ-ʬʠʪʦʬʘʛʠ 

(Phytophaga). 

ʌʠʪʦʬʘʛʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʣʶʙʦʡ 

ʧʨʠʨʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. ʆʜʥʠ ʚʠʜʳ ʬʠʪʦʬʘʛʦʚ ʩʧʦ-

ʩʦʙʥʳ ʧʠʪʘʪʴʩʷ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʨʘʩʪʝʥʠʷ (ʣʠ-

ʩʪʴʷʤʠ, ʩʪʝʙʣʷʤʠ, ʮʚʝʪʢʘʤʠ ʠ ʜʨ.), ʜʨʫʛʠʝ ʩʧʦʩʦʙʥʳ 

ʨʘʟʚʠʚʘʪʴʩʷ ʚʥʫʪʨʠ ʨʘʩʪʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʚ ʩʦʮʚʝʪʠʷʭ, 

ʩʪʝʙʣʷʭ, ʢʦʨʥʷʭ ʠʣʠ ʧʣʦʜʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʞʜʫ 

ʨʘʩʪʝʥʠʷʤʠ ʠ ʥʘʩʝʢʦʤʳʤʠ ʩʦʟʜʘʶʪʩʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦ-

ʜʘ ʪʨʦʬʠʯʝʩʢʠʝ, ʪʦʧʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʚʟʘʠʤʦ-

ʦʪʥʦʰʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʫ ʨʘʩʪʝʥʠʡ ʚ ʧʨʦʮʝʩ-

ʩʝ ʵʚʦʣʶʮʠʠ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʟʘʱʠʪʥʳʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʦʪ ʜʝʡʩʪʚʠʷ ʬʠʪʦʬʘʛʦʚ. ɺ ʭʦʜʝ ʵʚʦ-

ʣʶʮʠʠ ʚʦʟʥʠʢʣʠ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ ʥʘʩʝʢʦʤʳʭ-

ʬʠʪʦʬʘʛʦʚ: ʥʘʩʝʢʦʤʳʝ, ʦʙʠʪʘʶʱʠʝ ʚʥʫʪʨʠ ʪʢʘʥʝʡ 

ʨʘʩʪʝʥʠʷ (ʵʥʜʦʬʠʪʦʙʠʦʥʪʳ), ʠ ʥʘ ʨʘʩʪʝʥʠʷʭ (ʵʢʪʦʬʠ-

ʪʦʙʠʦʥʪʳ). ʋ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚʚʠʜʫ ʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʚʳʨʘʙʦʪʘʣʠʩʴ ʦʯʝʥʴ ʪʝʩʥʳʝ ʚʟʘʠʤʦ-

ʦʪʥʦʰʝʥʠʷ ʩ ʠʭ ʢʦʨʤʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʯʪʦ ʦʙʫ-

ʩʣʦʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʧʠʱʝʚʦʡ ʩʧʝʮʠʘʣʠʟʘ-

ʮʠʠ [1, ʩ. 3ï4]. 

ʌʠʪʦʬʘʛʠʷ, ʢʘʢ ʩʧʦʩʦʙ ʧʠʪʘʥʠʷ, ʨʘʟʚʠʚʘʝʪʩʷ ʩʨʝ-

ʜʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʩʝʢʦʤʳʭ. ʈʘʩʪʠʪʝʣʴʥʦʷʜ-

ʥʳʭ ʤʥʦʛʦ, ʥʘʧʨʠʤʝʨ, ʩʨʝʜʠ ʞʝʩʪʢʦʢʨʳʣʳʭ (ʣʠʩʪʦ-

ʝʜʳ (Chrysomelidae), ʤʘʡʩʢʠʝ ʭʨʫʱʠ (Scarabaeidae), 

ʟʣʘʪʢʠ (Buprestidae), ʱʝʣʢʫʥʳ (Elateridae), ʪʨʫʙʢʦ-

ʚʝʨʪʳ (Attelabidae), ʜʦʣʛʦʥʦʩʠʢʠ (Curculionidae)), ʧʝ-

ʨʝʧʦʥʯʘʪʦʢʨʳʣʳʭ (ʧʠʣʠʣʴʱʠʢʠ (Tenthredinidae, Ce-

phidae ʠ ʜʨ.), ʜʚʫʢʨʳʣʳʭ (ʤʫʭʠ-ʧʝʩʪʨʦʢʨʳʣʢʠ (Teph-

ritidae), ʛʘʣʣʠʮʳ (Cecidomyiidae), ʯʝʰʫʝʢʨʳʣʳʭ (ʛʦ-

ʣʫʙʷʥʢʠ (Lycaenidae), ʰʝʣʢʦʧʨʷʜʳ (Bombycidae)) ʠ 

ʜʨ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʥʝʢʦʪʦʨʳʭ ʦʪʨʷʜʦʚ, ʥʘʧʨʠʤʝʨ 

ʯʝʰʫʝʢʨʳʣʳʭ, ʷʚʣʷʶʪʩʷ ʨʘʩʪʠʪʝʣʴʥʦʷʜʥʳʤʠ ʪʦʣʴʢʦ 

ʥʘ ʩʪʘʜʠʠ ʣʠʯʠʥʦʢ. 

ʅʘʩʝʢʦʤʳʝ-ʬʠʪʦʬʘʛʠ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʧʦ ʧʠʪʘʥʠʶ ʣʠʙʦ ʥʘ ʨʘʩʪʝʥʠʷʭ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʝʤʝʡʩʪʚ, ʣʠʙʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ [2ï8]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʥʘʩʝʢʦʤʳʭ-ʬʠʪʦʬʘʛʦʚ ʩʦʮʚʝʪʠʡ ʩʣʦʞʥʦʮʚʝʪ-

ʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ɺʘʞʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʦʣʴʰʠʥʩʪʚʘ ʛʨʫʧʧ ʬʠʪʦʬʘʛʦʚ ʷʚʣʷʝʪ-

ʩʷ ʠʭ ʫʟʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʠʪʘʥʠʶ 

ʠʣʠ ʨʘʟʚʠʪʠʶ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʡ. ʇʦ-

ʵʪʦʤʫ ʥʘʨʷʜʫ ʩ ʚʳʷʚʣʝʥʠʝʤ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʠʟʫʯʝ-

ʥʠʝʤ ʫʩʣʦʚʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʣʘʥʜʰʘʬʪʥʦʡ ʧʨʠ-

ʫʨʦʯʝʥʥʦʩʪʠ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʵʢʦʣʦʛʦ-ʬʘʫʥʠʩʪʠ-

ʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʥʘʩʝʢʦʤʳʭ-ʬʠʪʦʬʘʛʦʚ ʷʚʣʷʝʪʩʷ ʚʳ-

ʷʚʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʧʝʢʪʨʘ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʠ 

ʘʥʘʣʠʟ ʪʨʦʬʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʪʦʡ ʠʣʠ ʠʥʦʡ ʨʘʩʪʠʪʝʣʴ-

ʥʦʷʜʥʦʡ ʛʨʫʧʧʳ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʥ-

ʪʦʤʦʬʘʫʥʳ ʩʦʮʚʝʪʠʡ ʣʦʧʫʭʦʚ, ʢʘʢ ʦʜʥʠʭ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ɽʣʘʙʫʞʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʊ. 

˸͔͙͊ͭͪ͊͡ ͙ ͔͙ͣͭͦ͒͊͟ ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
ʄʘʪʝʨʠʘʣ ʜʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʠʨʘʣʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʣʝʪ (2015ï2017 ʛʛ.) ʚ ʨʘʟʥʳʭ ʙʠʦ-

ʪʦʧʘʭ ɽʣʘʙʫʞʩʢʦʛʦ ʨʘʡʦʥʘ ʈʊ, ʥʘ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘ-

ʣʠʩʴ ʦʙʰʠʨʥʳʝ ʟʘʨʦʩʣʠ ʣʦʧʫʭʦʚ (ʟʘʙʨʦʰʝʥʥʳʝ ʧʫ-

ʩʪʳʨʠ, ʦʙʦʯʠʥʳ ʜʦʨʦʛ, ʟʘʙʨʦʰʝʥʥʳʝ ʦʛʦʨʦʜʳ, ʦʚʨʘ-

ʛʠ, ʙʘʣʢʠ ʠ ʞʠʣʳʝ ʟʦʥʳ ʛ. ɽʣʘʙʫʛʠ). ɺʩʝʛʦ ʙʳʣʦ ʦʙ-

ʩʣʝʜʦʚʘʥʦ 7 ʫʯʘʩʪʢʦʚ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʚ 1,0 ʛʘ. ʅʘ 

ʢʘʞʜʦʤ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʠʟʫʯʘʣʩʷ ʚʠʜʦʚʦʡ ʩʦ-

ʩʪʘʚ ʪʨʘʚʷʥʠʩʪʦʡ, ʜʨʝʚʝʩʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ [9]. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʣʦʧʫʭʦʚ ʚ 

ʤʝʩʪʘʭ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʫʯʝʪʥʳʝ 

ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʨʦʤ 5 ʤĮ. ʅʘ ʥʠʭ ʧʦʜʯʠʪʳʚʘʣʦʩʴ ʦʙ-

ʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ ʠ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦ-

ʮʚʝʪʠʡ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ. ʂʨʦʤʝ ʵʪʦʛʦ ʦʧʨʝʜʝʣʷʣʘʩʴ 

ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʣʦʧʫʭʦʚ ʥʘ 1 ʤĮ. ʃʦʧʫʭ ʣʝʩʥʦʡ 

ʥʘʤʠ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʥʝ ʦʙʥʘʨʫʞʝʥ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʩʙʦʨʳ ʥʘʩʝʢʦ-

ʤʳʭ-ʬʠʪʦʬʘʛʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʩʦʮʚʝʪʠʷʭ ʣʦʧʫʭʦʚ ʥʘ 

ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʠʭ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ɽʣʘʙʫʞʩʢʦʛʦ 

ʨʘʡʦʥʘ ʈʊ. 

ʕʥʪʦʤʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʧʦʣʫʯʝʥ ʧʫʪʝʤ 

ʚʳʚʝʜʝʥʠʷ ʥʘʩʝʢʦʤʳʭ ʠʟ ʩʦʮʚʝʪʠʡ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝ-

ʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʩʦʮʚʝʪʠʷ ʣʦʧʫʭʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ 

ʩʦʙʠʨʘʣʠʩʴ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʙʠʦʪʦʧʘʭ ʚ ʠʶʣʝ-

ʘʚʛʫʩʪʝ. ʉʦʙʠʨʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʮʚʝʪʫʱʠʝ ʠ ʦʪʮʚʝʪ-

ʰʠʝ ʩʦʮʚʝʪʠʷ, ʪ.ʢ. ʚ ʵʪʦ ʚʨʝʤʷ ʠ ʧʨʦʠʩʭʦʜʠʣʦ ʦʪʢʣʘ-

ʜʳʚʘʥʠʝ ʷʠʮ ʥʘʩʝʢʦʤʳʤʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʮʚʝʪʠʷ ʧʦ-

ʤʝʱʘʣʠʩʴ ʚ ʩʪʝʢʣʷʥʥʳʝ ʙʘʥʢʠ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʠʤʘʛʦ. 

ʂʘʞʜʘʷ ʧʘʨʪʠʷ ʩʦʮʚʝʪʠʡ ʚ ʙʘʥʢʘʭ ʩʦʭʨʘʥʷʣʘʩʴ ʚ ʣʘ-
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ʙʦʨʘʪʦʨʠʠ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦʝ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ. ɹʘʥʢʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʩʤʘʪʨʠ-

ʚʘʣʠʩʴ, ʚʩʪʨʷʭʠʚʘʣʠʩʴ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʮʚʝʪʠʷ ʚ 

ʥʠʭ ʥʝ ʟʘʧʣʝʩʥʝʚʝʣʠ; ʧʨʠ ʯʨʝʟʤʝʨʥʦʡ ʩʫʭʦʩʪʠ ʩʦʮʚʝ-

ʪʠʷ, ʥʘʧʨʦʪʠʚ, ʦʧʨʳʩʢʠʚʘʣʠʩʴ ʚʦʜʦʡ. ʏʝʨʝʟ ʜʚʝ ʥʝ-

ʜʝʣʠ ʧʦʩʣʝ ʟʘʢʣʘʜʳʚʘʥʠʷ ʩʦʮʚʝʪʠʡ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴ-

ʩʷ ʠʤʘʛʦ ʥʘʩʝʢʦʤʳʭ, ʢʦʪʦʨʳʝ ʠʟʳʤʘʣʠʩʴ ʠʟ ʙʘʥʦʢ. 

ʏʘʩʪʴ ʩʦʮʚʝʪʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʘʥʘʣʠʟʘ ʭʘ-

ʨʘʢʪʝʨʘ ʟʘʩʝʣʝʥʠʷ ʠʭ ʬʠʪʦʬʘʛʘʤʠ. ʊʘʢʠʝ ʩʦʮʚʝʪʠʷ 

ʦʩʤʘʪʨʠʚʘʣʠʩʴ, ʚʩʢʨʳʚʘʣʠʩʴ ʠ ʚʳʙʠʨʘʣʠʩʴ ʪʦʣʴʢʦ ʪʝ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʨʘʞʝʥʳ ʣʠʯʠʥʢʘʤʠ ʥʘʩʝʢʦʤʳʭ. ʇʦʜ-

ʩʯʠʪʳʚʘʣʦʩʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʨʝʞʜʝʥʥʳʭ ʩʝʤʷʥ. 

ʂʨʦʤʝ ʦʩʥʦʚʥʦʛʦ ʩʙʦʨʘ, ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝ-

ʨʠʘʣ ʩʦʙʠʨʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʦʛʦ ʩʘʯ-

ʢʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʙʠʨʘʣʠʩʴ ʠʤʘʛʦ ʥʘʩʝʢʦʤʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʚ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʫʯʘʩʪʢʘʭ. 

˾͔ͯ͘͡Έͭ͊ͭ· ͙ ͔͙͔ͦ͋ͫͯ͗͒ͤ 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʨʫʧʧʠʨʦʚʦʢ ʥʘʩʝʢʦʤʳʭ 

ʬʠʪʦʬʘʛʦʚ ʥʘ ʦʧʳʪʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʠʟ ʩʦʮʚʝʪʠʡ ʣʦʧʫʭʦʚ 

ʙʳʣʦ ʩʦʙʨʘʥʦ ʠ ʚʳʚʝʜʝʥʦ 6 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, ʦʪʥʦ-

ʩʷʱʠʭʩʷ ʢ ʪʨʝʤ ʦʪʨʷʜʘʤ ʠ ʯʝʪʳʨʝʤ ʩʝʤʝʡʩʪʚʘʤ: 

ʆʪʨʷʜ Diptera 

ʇʦʜʦʪʨʷʜ Brachycera 

ʉʝʤʝʡʩʪʚʦ Tephritidae 

ʈʦʜ Terellia Robineau-Desvoidy, 1830 

T. (Cerajocera) tussilaginis (Fabricius, 1775) ï ʉʝ-

ʤʷʝʜ ʣʦʧʫʭʦʚʳʡ 

ʈʦʜ Tephritis Latreille, 1804 

T. bardanae (Schrank, 1809) ï ʇʝʩʪʨʦʢʨʳʣʢʘ ʣʦʧʫ-

ʭʦʚʘʷ ʠʣʠ ʨʝʧʝʡʥʘʷ 

ʈʦʜ Chaetostomella Hendel, 1927 

ʉ. cylindrica (Loew, 1846) ï ʇʝʩʪʨʦʢʨʳʣʢʘ ʤʥʦʛʦ-

ʷʜʥʘʷ 

ʇʦʜʦʪʨʷʜ Nematocera 

ʉʝʤʝʡʩʪʚʦ Cecidomyiidae spp. ï ɻʘʣʣʠʮʳ 

ʆʪʨʷʜ Coleoptera 

ʉʝʤʝʡʩʪʚʦ Curculionidae 

ʈʦʜ Larinus Dejean, 1821 

L. (Phyllonomeus) sturnus (Schaller, 1783) ï ɼʦʣʛʦ-

ʥʦʩʠʢ ï ʣʘʨʠʥʫʩ ʩʪʫʨʥʫʩ 

ʆʪʨʷʜ Lepidoptera 

ʉʝʤʝʡʩʪʚʦ Gelechiidae 

ʈʦʜ Metzneria Zeller, 1839 

M. lappella (Linnaeus, 1758) ï ʄʦʣʴ ʨʝʧʝʡʥʘʷ ʚʳ-

ʝʤʯʘʪʦʢʨʳʣʘʷ. 

ʇʦʧʫʣʷʮʠʠ ʣʦʧʫʭʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʧʦ ʩʦʨʥʳʤ 

ʤʝʩʪʘʤ, ʠʥʪʝʥʩʠʚʥʦ ʟʘʩʝʣʷʶʪʩʷ ʬʠʪʦʬʘʛʘʤʠ ʚʦ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʘʮʠʷʭ (ʪʘʙʣ. 1). 

ʆʜʥʘʢʦ ʩʪʝʧʝʥʴ ʟʘʩʝʣʝʥʠʷ ʩʦʮʚʝʪʠʡ ʣʦʧʫʭʦʚ 

ʥʘʩʝʢʦʤʳʤʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʘʷ (ʦʪ 32,6% ʜʦ 52,2%), 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʣʦʪʥʦʩʪʴ ʩʦ-

ʮʚʝʪʠʡ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ, ʩ ʜʨʫ-

ʛʦʡ ʩʪʦʨʦʥʳ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʚʠʜʳ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʝʛʠʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʬʘʫʥʳ ʥʘʩʝʢʦʤʳʭ-ʬʠʪʦʬʘʛʦʚ ʚ 

ʩʦʮʚʝʪʠʷʭ ʣʦʧʫʭʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʩʦʮʚʝʪʠʷʭ ʣʦʧʫ-

ʭʘ ʧʘʫʪʠʥʠʩʪʦʛʦ (A. tomentosum) ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚʩʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʚʠʜʳ: ʣʠʯʠʥʢʠ ʤʫʭ-ʧʝʩʪʨʦ-

ʢʨʳʣʦʢ (T. tussilaginis, T. bardanae, ʉ. cylindrica) ʠ 

ʞʫʢʘ-ʜʦʣʛʦʥʦʩʠʢʘ L. sturnus, ʛʫʩʝʥʠʮʳ M. lappella, 

ʛʘʣʣʠʮʳ (Cecidomyiidae spp.). ʆʜʥʘʢʦ ʩʪʝʧʝʥʴ ʟʘʩʝ-

ʣʝʥʠʷ ʩʦʮʚʝʪʠʡ ʜʘʥʥʦʛʦ ʚʠʜʘ ʢʦʨʤʦʚʦʛʦ ʨʘʩʪʝʥʠʷ 

ʬʠʪʦʬʘʛʘʤʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. ʉʨʝʜʥʠʡ ʧʨʦʮʝʥʪ ʟʘʩʝ-

ʣʝʥʠʷ ʩʦʮʚʝʪʠʡ ʣʦʧʫʭʘ ʧʘʫʪʠʥʠʩʪʦʛʦ ʬʠʪʦʬʘʛʘʤʠ ʥʘ 

ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 40,2% (ʨʠʩ. 1). 

ȸɆɇɑɎɜɆ 1 ï ȻɆɖɆɐɘɋɖ ɍɆɗɋɑɋɓɎɥ ɗɔɜɈɋɘɎɏ ɑɔɕə-
ɛɔɈ ɚɎɘɔɚɆɉɆɒɎ Ɉ ɎɗɗɑɋɊəɋɒɡɛ ɗɘɆɜɎɥɛ 

ˉ 

ʧ/ʧ 
ʄʝʩʪʦ ʩʙʦʨʘ 

ʂʦʣ-ʚʦ 

ʧʨʦʚʝ-

ʨʝʥʥʳʭ 

ʩʦʮʚʝʪʠʡ 

ʀʟ ʥʠʭ 

ʟʘʨʘʞʝʥʦ 
ʏʠʩʪʳʝ 

ʩʦʮʚʝ-

ʪʠʷ (%) N % 

1 
ɽʣʘʙʫʛʘ. 

ʇʫʩʪʳʨʴ 
420 218 51,9 

202 

(48,1) 

2 
ɽʣʘʙʫʛʘ. 

ʆʙʦʯʠʥʘ ʜʦʨʦʛʠ 
182 75 41,2 

107 

(58,8) 

3 
ɽʣʘʙʫʛʘ. ɼʫʙʨʘ-

ʚʘ. ʆʧʫʰʢʘ 
460 152 33,0 

308 

(67,0) 

4 

ɽʣʘʙʫʞʩʢʠʡ ʨʘʡ-

ʦʥ. ɼ. ʍʣʳʩʪʦʚʦ. 

ʇʫʩʪʳʨʴ 

385 149 38,7 
236 

(61,3) 

5 
ɽʣʘʙʫʛʘ. 

ʇʘʩʪʙʠʱʝ 
343 112 32,6 

231 

(67,4) 

6 

ɽʣʘʙʫʞʩʢʠʡ ʨʘʡ-

ʦʥ. ʉ/ʊ çɺʝʩʥʘè. 

ɿʘʙʨʦʰʝʥʥʳʝ 

ʦʛʦʨʦʜʳ 

368 192 52,2 
176 

(47,8) 

7 
ɽʣʘʙʫʛʘ. ɿʘʙʨʦ-

ʰʝʥʥʳʝ ʦʛʦʨʦʜʳ 
264 116 43,9 

148 

(56,1) 

 ɺʩʝʛʦ: 2422 1014 41,9 
1408 

(58,1) 

 

 
ȶɎɗəɓɔɐ 1 ï ȵɖɔɜɋɓɘ ɍɆɗɋɑɋɓɎɥ ɗɔɜɈɋɘɎɏ ɑɔɕəɛɔɈ 
ɓɆɗɋɐɔɒɡɒɎ-ɚɎɘɔɚɆɉɆɒɎ Ɉ ɎɗɗɑɋɊəɋɒɡɛ ɗɘɆɜɎɥɛ 

(1 ï A. tomentosum, 2 ï A. lappa, 3 ï A. minus) 

ɺ ʩʦʮʚʝʪʠʷʭ ʣʦʧʫʭʘ ʙʦʣʴʰʦʛʦ (A. lappa), ʦʙʥʘʨʫ-

ʞʝʥʥʦʛʦ ʥʘ ʰʝʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ, ʚʳʷʚʣʝʥʳ 

ʣʠʯʠʥʢʠ ʤʫʭ-ʧʝʩʪʨʦʢʨʳʣʦʢ, ʛʘʣʣʠʮʳ ʠ ʣʠʯʠʥʢʠ 

L. sturnus. ʈʝʧʝʡʥʘʷ ʚʳʝʤʯʘʪʦʢʨʳʣʘʷ ʤʦʣʴ (M. lap-

pella) ʚ ʩʦʮʚʝʪʠʷʭ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʘ, 

ʭʦʪʷ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʝʝ ʣʠ-

ʯʠʥʢʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʩʦʮʚʝʪʠʷʭ ʚʩʝʭ ʚʠʜʦʚ ʣʦʧʫʭʦʚ. 

ʉʨʝʜʥʠʡ ʧʨʦʮʝʥʪ ʟʘʩʝʣʝʥʠʷ ʩʦʮʚʝʪʠʡ A. lappa ʥʘʩʝ-

ʢʦʤʳʤʠ-ʬʠʪʦʬʘʛʘʤʠ ʧʨʠʤʝʨʥʦ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʣʦ-

ʧʫʭʘ ʧʘʫʪʠʥʠʩʪʦʛʦ (39,3%). 

ʃʦʧʫʭ ʤʘʣʳʡ (A. minus) ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ ʪʦʣʴʢʦ 

ʥʘ ʪʨʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ (ʪʨʝʪʴʝʤ, ʯʝʪʚʝʨʪʦʤ ʠ 

ʧʷʪʦʤ), ʧʨʠʯʝʤ ʧʣʦʪʥʦʩʪʴ ʝʛʦ ʙʳʣʘ ʛʦʨʘʟʜʦ ʥʠʞʝ, 

ʯʝʤ ʜʨʫʛʠʭ ʚʠʜʦʚ ʣʦʧʫʭʦʚ. ʕʥʪʦʤʦʬʘʫʥʘ ʩʦʮʚʝʪʠʡ 

A. minus ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʪʳʨʴʤʷ ʚʠʜʘʤʠ: T. bardanae, 
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T. tussilaginis ʠ L. sturnus, ʘ ʪʘʢʞʝ ʛʘʣʣʠʮʘʤʠ. ʉʨʝʜ-

ʥʠʡ ʧʨʦʮʝʥʪ ʟʘʩʝʣʝʥʠʷ ʩʦʮʚʝʪʠʡ A. minus ʬʠʪʦʬʘʛʘ-

ʤʠ ʥʠʟʢʠʡ ʠ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 24,6%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʩʝʢʦ-

ʤʳʭ-ʬʠʪʦʬʘʛʦʚ ʚ ʩʦʮʚʝʪʠʷʭ ʣʦʧʫʭʦʚ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ. ʆʜʥʘʢʦ ʩʪʝʧʝʥʴ ʟʘ-

ʩʝʣʝʥʠʷ ʠʭ ʩʦʮʚʝʪʠʡ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʚʠʜʘʤʠ ʬʠʪʦ-

ʬʘʛʦʚ ʨʘʟʣʠʯʥʘ. ɺ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʩʦʚʤʝʩʪʥʦ ʧʨʦʠʟ-

ʨʘʩʪʘʶʪ ʨʘʟʥʳʝ ʚʠʜʳ ʣʦʧʫʭʦʚ, ʬʠʪʦʬʘʛʠ ʟʘʩʝʣʷʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʮʚʝʪʠʷ ʣʦʧʫʭʘ ʧʘʫʪʠʥʠʩʪʦʛʦ. 

ʉʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʚʫʢʨʳʣʳʭ ʥʘʩʝʢʦʤʳʭ 

(Diptera) ʜʦʤʠʥʘʥʪʥʳʤʠ ʷʚʣʷʣʠʩʴ ʜʚʘ ʚʠʜʘ ʪʝʬʨʠʪʠʜ 

(T. bardanae ʠ T. tussilaginis). ʆʩʥʦʚʥʳʤ ʢʦʨʤʦʚʳʤ 

ʨʘʩʪʝʥʠʝʤ T. bardanae ʷʚʣʷʝʪʩʷ ʣʦʧʫʭ ʧʘʫʪʠʥʠʩʪʳʡ. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʩʦʮʚʝʪʠʷʭ ʣʦ-

ʧʫʭʘ ʧʘʫʪʠʥʠʩʪʦʛʦ ʩʦʩʪʘʚʠʣʘ 71,2% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ ʪʝʬʨʠʪʠʜ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʜʘʥʥʳʡ ʚʠʜ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥ ʚ ʩʦʮʚʝʪʠʷʭ ʣʦʧʫʭʦʚ 

ʙʦʣʴʰʦʛʦ ʠ ʤʘʣʦʛʦ, ʦʜʥʘʢʦ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʢʦʣʝʙʘʣʘʩʴ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 43,6 ʜʦ 72,2% 

(ʨʠʩ. 2). ɼʨʫʛʠʤ ʦʙʳʯʥʳʭ ʚʠʜʦʚ ʤʫʭ-ʧʝʩʪʨʦʢʨʳʣʦʢ 

ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʣʩʷ ʩʝʤʷʝʜ ʣʦʧʫʭʦ-

ʚʳʡ (T. tussilaginis). ɼʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ 

ʵʥʪʦʤʦʬʘʫʥʝ ʣʦʧʫʭʦʚ ʩʦʩʪʘʚʣʷʝʪ: ʥʘ ʣʦʧʫʭʝ ʧʘʫʪʠ-

ʥʠʩʪʦʤ ï 26,7%, ʣʦʧʫʭʝ ʙʦʣʴʰʦʤ ï 50,9%, ʣʦʧʫʭʝ 

ʤʘʣʦʤ ï 27,8%. 

 
ȶɎɗəɓɔɐ 2 ï ȷɔɔɘɓɔɞɋɓɎɋ ɝɆɗɘɔɘ ɈɗɘɖɋɝɆɋɒɔɗɘɎ 
ɒəɛ-ɕɋɗɘɖɔɐɖɡɑɔɐ, ɕɔɏɒɆɓɓɡɛ ɗ ɕɔɒɔɟɢɤ ɗɆɝɐɆ 

ɓɆ ɎɗɗɑɋɊəɋɒɡɛ əɝɆɗɘɐɆɛ. 
1 ï A. tomentosum; 2 ï A. lappa; 3 ï A. minus 

ʈʝʞʝ ʚʩʝʛʦ ʥʘ ʩʦʮʚʝʪʠʷʭ ʣʦʧʫʭʦʚ ʚʩʪʨʝʯʘʣʘʩʴ 

ʧʝʩʪʨʦʢʨʳʣʢʘ ʤʥʦʛʦʷʜʥʘʷ (ʉ. cylindrica). ʕʪʦʪ ʚʠʜ 

ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ ʪʦʣʴʢʦ ʥʘ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʫʯʘʩʪʢʘʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʦʨʦʜʩʢʦʡ 

ʯʝʨʪʳ. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʘ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʦʯʝʥʴ ʥʠʟʢʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 

2,0ï5,5%. 

ʉʪʝʧʝʥʴ ʟʘʩʝʣʝʥʠʷ ʩʦʮʚʝʪʠʡ ʣʦʧʫʭʦʚ ʨʘʟʥʳʤʠ 

ʚʠʜʘʤʠ ʧʝʩʪʨʦʢʨʳʣʦʢ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʪʘʢ-

ʞʝ ʨʘʟʣʠʯʥʘ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʟʘʩʝʣʷʶʪʩʷ ʩʦʮʚʝ-

ʪʠʷ ʣʦʧʫʭʦʚ ʜʚʫʤʷ ʚʠʜʘʤʠ: T. bardanae ʠ T. tussilaginis 

(ʦʪ 11,1 ʜʦ 34,9% ʜʣʷ 1-ʛʦ ʚʠʜʘ ʠ ʦʪ 9,0 ʜʦ 25,0% ʜʣʷ 

2-ʛʦ ʚʠʜʘ), ʪʦʛʜʘ ʢʘʢ ʩʪʝʧʝʥʴ ʟʘʩʝʣʝʥʠʷ ʩʦʮʚʝʪʠʡ 

ʉ. cylindrica ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʦʪ 1,9 ʜʦ 5,1%. 

ʂʨʦʤʝ ʤʫʭ-ʧʝʩʪʨʦʢʨʳʣʦʢ, ʚ ʩʦʮʚʝʪʠʷʭ ʣʦʧʫʭʦʚ 

ʦʙʥʘʨʫʞʝʥʳ ʤʫʭʠ-ʛʘʣʣʠʮʳ (Cecidomyiidae), ʣʠʯʠʥʢʠ 

L. sturnus ʠ M. lappella. ɼʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʵʪʠʭ ʚʠʜʦʚ 

ʥʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ ʩʦʩʪʘʚʠʣʦ ʦʪ 57,1% ʜʦ 

71,4%. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʫʭ-

ʧʝʩʪʨʦʢʨʳʣʦʢ ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʵʥʪʦʤʦʬʘ-

ʫʥʳ ʣʦʧʫʭʦʚ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ T. bardanae ʷʚʣʷʝʪʩʷ 

ʩʪʨʦʛʠʤ ʦʣʠʛʦʬʘʛʦʤ ʠ ʦʪʢʣʘʜʳʚʘʝʪ ʷʡʮʘ ʪʦʣʴʢʦ ʚ ʙʫ-

ʪʦʥʳ ʣʦʧʫʭʦʚ ʧʨʠʤʝʨʥʦ ʚ ʢʦʥʮʝ ʠʶʥʷ ï ʚ ʥʘʯʘʣʝ 

ʠʶʣʷ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʩʝʤʷʝʜʦʤ, ʝʝ ʣʠʯʠʥʢʠ 

ʧʦʚʨʝʞʜʘʶʪ ʪʦʣʴʢʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʝʤʝʥʘ ʚ ʨʘʩʧʫʩ-

ʢʘʶʱʠʭʩʷ ʛʦʣʦʚʢʘʭ ʣʦʧʫʭʘ [10]. ʆʜʥʘ ʣʠʯʠʥʢʘ ʩʧʦ-

ʩʦʙʥʘ ʧʦʚʨʝʜʠʪʴ ʦʪ 1 ʜʦ 4 ʩʝʤʷʥ ʚ ʩʦʮʚʝʪʠʠ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʦʙʱʝʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. ɿʜʝʩʴ ʞʝ ʚʥʫʪʨʠ 

ʩʦʮʚʝʪʠʷ ʣʠʯʠʥʢʠ ʦʢʫʢʣʠʚʘʶʪʩʷ; ʢʫʢʦʣʢʠ ʯʝʨʥʦʛʦ 

ʮʚʝʪʘ. ɺ ʦʜʥʦʤ ʩʦʮʚʝʪʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʩʯʠʪʳʚʘʝʪ-

ʩʷ 3ï8 ʣʠʯʠʥʦʢ. 
ʃʦʧʫʭʦʚʳʡ ʩʝʤʷʝʜ (T. tussilaginis) ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʪʠʧʠʯʥʳʤ ʦʣʠʛʦʬʘʛʦʤ ʠ ʩʝʤʷʝʜʦʤ. ʅʦ ʚ ʦʪʣʠʯʠʝ ʦʪ 
ʧʝʩʪʨʦʢʨʳʣʢʠ ʣʦʧʫʭʦʚʦʡ, ʧʨʝʜʧʦʯʠʪʘʝʪ ʩʦʮʚʝʪʠʷ 
ʫʞʝ ʦʪʮʚʝʪʘʶʱʠʝ ʠʣʠ ʦʪʮʚʝʪʰʠʝ, ʪ.ʢ. ʜʣʷ ʨʘʟʚʠʪʠʷ 
ʝʝ ʣʠʯʠʥʦʢ ʪʨʝʙʫʶʪʩʷ ʟʨʝʣʳʝ ʩʝʤʝʥʘ ʙʦʣʴʰʝʛʦ ʨʘʟ-
ʤʝʨʘ. ʉʦʮʚʝʪʠʷ ʩ ʥʝʜʦʨʘʟʚʠʪʳʤʠ ʩʝʤʝʥʘʤʠ ʜʘʥʥʳʡ 
ʚʠʜ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʩʝʣʷʝʪ. ɺ ʩʦʮʚʝʪʠʷʭ ʣʦʧʫʭʦʚ 
ʚʤʝʩʪʝ ʩ ʣʠʯʠʥʢʘʤʠ T. tussilaginis ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʳ-
ʣʠ ʦʙʥʘʨʫʞʝʥʳ ʣʠʯʠʥʢʠ L. sturnus. ʄʦʞʥʦ ʧʨʝʜʧʦ-
ʣʦʞʠʪʴ, ʯʪʦ ʣʠʯʠʥʢʠ ʜʦʣʛʦʥʦʩʠʢʘ ʨʘʟʨʫʰʘʶʪ ʩʝʤʝʥʘ 
ʢʦʨʤʦʚʦʛʦ ʨʘʩʪʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʷ ʛʠʙʝʣʠ 
T. tussilaginis. 
ʇʝʩʪʨʦʢʨʳʣʢʘ ʤʥʦʛʦʷʜʥʘʷ (ʉ. cylindrica) ʷʚʣʷʝʪʩʷ 

ʪʠʧʠʯʥʳʤ ʧʦʣʠʬʘʛʦʤ, ʪ.ʢ. ʢʨʦʤʝ ʩʦʮʚʝʪʠʡ ʣʦʧʫʭʦʚ 
ʧʨʝʜʧʦʯʠʪʘʝʪ ʟʘʩʝʣʷʪʴ ʩʦʮʚʝʪʠʷ ʚʘʩʠʣʴʢʘ ʰʝʨʦʭʦʚʘ-
ʪʦʛʦ ʠ ʙʦʜʷʢʘ ʨʘʟʥʦʣʠʩʪʥʦʛʦ [11]. ʇʦ ʩʧʦʩʦʙʫ ʧʠʪʘ-
ʥʠʷ ʷʚʣʷʝʪʩʷ ʤʠʥʝʨʦʤ ʩʦʮʚʝʪʠʡ ʠ ʮʚʝʪʦʣʦʞʘ, ʧʨʦʜʝ-
ʣʳʚʘʷ ʚ ʥʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʭʦʜʳ. 
ʃʠʯʠʥʢʠ ʜʦʣʛʦʥʦʩʠʢʘ L. sturnus ʙʳʣʠ ʦʙʥʘʨʫʞʝ-

ʥʳ ʚ ʩʦʮʚʝʪʠʷʭ ʪʨʝʭ ʚʠʜʦʚ ʣʦʧʫʭʦʚ, ʦʜʥʘʢʦ ʧʨʝʜʧʦ-
ʯʪʝʥʠʝ ʙʳʣʦ ʦʪʜʘʥʦ ʪʦʣʴʢʦ ʜʚʫʤ ʚʠʜʘʤ ï ʣʦʧʫʭʫ ʧʘ-
ʫʪʠʥʠʩʪʦʤʫ ʠ ʙʦʣʴʰʦʤʫ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʦʚʦʡ 
ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʜʦʣʷ ʟʘʩʝʣʝʥʠʷ ʩʦʮʚʝʪʠʡ ʣʦʧʫʭʦʚ 
ʜʦʣʛʦʥʦʩʠʢʦʤ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʙʠʦʪʦʧʘʭ ʥʝʟʥʘʯʠʪʝʣʴ-
ʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʦʪ 6,1 ʜʦ 25,1%. 

L. sturnus ʦʙʥʘʨʫʞʝʥ ʥʘʤʠ ʥʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 
ʫʯʘʩʪʢʘʭ, ʦʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜ-
ʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪ ʥʝ ʛʦʨʦʜʩʢʠʤ ʙʠʦʪʦʧʘʤ, ʘ ʙʦʣʝʝ 
ʦʩʪʝʧʥʝʥʥʳʤ ʧʨʠʨʦʜʥʳʤ ʫʯʘʩʪʢʘʤ, ʢʘʢʦʚʳʤʠ ʷʚʣʷ-
ʶʪʩʷ ʧʫʩʪʳʨʠ, ʟʘʤʫʩʦʨʝʥʥʳʝ ʦʧʫʰʢʠ ʣʝʩʦʚ, ʟʘʙʨʦ-
ʰʝʥʥʳʝ ʦʛʦʨʦʜʳ, ʧʘʩʪʙʠʱʘ. ʀʤʘʛʦ ʧʦʷʚʣʷʝʪʩʷ ʥʘ 
ʩʦʮʚʝʪʠʷʭ ʧʨʠʤʝʨʥʦ ʚ ʢʦʥʮʝ ʠʶʥʷ ï ʥʘʯʘʣʝ ʠʶʣʷ. 
ʕʪʦʣʦʛʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʰʠʨʦʢʦ ʠʟʫʯʝʥʘ ʉ.ɺ. ɺʦʣʦʚ-
ʥʠʢʦʤ [8]. ʉʘʤʢʘ ʜʦʣʛʦʥʦʩʠʢʘ ʦʪʢʣʘʜʳʚʘʝʪ ʷʡʮʘ ʚ 
ʤʦʣʦʜʳʝ, ʝʱʝ ʥʝ ʨʘʩʢʨʳʚʰʠʝʩʷ ʩʦʮʚʝʪʠʷ ʣʦʧʫʭʦʚ 
ʯʝʨʝʟ ʚʳʛʨʳʟʘʝʤʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʦʮʚʝ-
ʪʠʷ. ɺ ʦʜʥʦʤ ʩʦʮʚʝʪʠʠ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʩʨʘʟʫ ʥʝ-
ʩʢʦʣʴʢʦ ʣʠʯʠʥʦʢ. ʆʥʠ ʧʠʪʘʶʪʩʷ ʮʚʝʪʦʣʦʞʝʤ ʠ ʥʝ-
ʟʨʝʣʳʤʠ ʩʝʤʝʥʘʤʠ ʣʦʧʫʭʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʠʯʠʥʦʢ 
ʧʝʩʪʨʦʢʨʳʣʦʢ, ʣʠʯʠʥʢʘ ʧʦʩʣʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʜʝʣʘʝʪ 
ʚʦʢʨʫʛ ʩʝʙʷ ʢʘʤʝʨʫ ʠʟ ʦʩʪʘʪʢʦʚ ʩʝʤʷʥ, ʚ ʢʦʪʦʨʦʡ 
ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʠʤʫʝʪ. 
ɺ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʙʠʦʪʦʧʘʭ ʚ ʩʦʮʚʝʪʠʷʭ 

ʣʦʧʫʭʦʚ ʧʘʫʪʠʥʠʩʪʦʛʦ ʠ ʙʦʣʴʰʦʛʦ ʥʘʤʠ ʙʳʣʠ ʦʙʥʘ-
ʨʫʞʝʥʳ ʣʠʯʠʥʢʠ ʨʝʧʝʡʥʦʡ ʚʳʝʤʯʘʪʦʢʨʳʣʦʡ ʤʦʣʠ 
(M. lappella). ʃʠʯʠʥʢʠ ʝʝ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʝ, ʨʘʟ-
ʚʠʚʘʷʩʴ ʚ ʩʦʮʚʝʪʠʷʭ, ʦʙʲʝʜʘʶʪ ʮʚʝʪʦʣʦʞʝ ʠ ʧʦʚʨʝ-
ʞʜʘʶʪ ʩʝʤʝʥʘ. ɺ ʦʜʥʦʤ ʩʦʮʚʝʪʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟ-
ʚʠʚʘʝʪʩʷ ʦʜʥʘ ʣʠʯʠʥʢʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʣʠʯʠʥʢʘʤʠ 
ʤʦʣʠ ʚ ʩʦʮʚʝʪʠʷʭ ʣʦʧʫʭʦʚ ʥʘʭʦʜʠʣʠʩʴ ʠ ʣʠʯʠʥʢʠ 
ʤʫʭ. ʉʪʝʧʝʥʴ ʟʘʩʝʣʝʥʠʷ ʩʦʮʚʝʪʠʡ ʣʦʧʫʭʦʚ ʨʝʧʝʡʥʦʡ 
ʚʳʝʤʯʘʪʦʢʨʳʣʦʡ ʤʦʣʴʶ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʠ ʥʝ ʧʨʝʚʳ-
ʰʘʝʪ 5,0%. 
ɿʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʬʠʪʦ-

ʬʘʛʦʚ ʚ ʩʦʮʚʝʪʠʷʭ ʣʦʧʫʭʦʚ ʧʘʫʪʠʥʠʩʪʦʛʦ, ʙʦʣʴʰʦʛʦ 
ʠ ʤʘʣʦʛʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘ 
ʏʝʢʘʥʦʚʩʢʦʛʦ ʥʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ. 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʃʝʦʥʪʴʝʚʘ ʀ.ɸ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ ʵʥʪʦʤʦʬʘʫʥʘ ʩʦʮʚʝʪʠʡ 

ʣʦʧʫʭʦʚ ʚ ʫʩʣʦʚʠʷʭ ɽʣʘʙʫʞʩʢʦʛʦ ʨʘʡʦʥʘ ʈʊ ʜʦʩʪʘ-

ʪʦʯʥʦ ʦʜʥʦʦʙʨʘʟʥʘ, ʦʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʩʝʣʝʥʠʷ ʩʦʮʚʝʪʠʡ ʣʦʧʫʭʦʚ ʨʘʟ-

ʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʤʠ-ʬʠʪʦʬʘʛʘʤʠ ʨʘʟʣʠʯʥʘ. ʇʨʠ 

ʩʦʚʤʝʩʪʥʦʤ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʣʦʧʫʭʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ ʥʘ 

ʦʜʥʦʤ ʫʯʘʩʪʢʝ ʬʠʪʦʬʘʛʠ ʧʨʝʜʧʦʯʠʪʘʣʠ ʟʘʩʝʣʷʪʴ ʩʦ-

ʮʚʝʪʠʷ ʣʦʧʫʭʘ ʧʘʫʪʠʥʠʩʪʦʛʦ. 
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Abstract. The paper deals with the study of burdock blossoms (Asteraceae: Arctium) in the Yelabuga District of 

the Republic of Tatarstan where they are one of the most common species among the Compositae plants. They are 

mostly ruderal weeds, growing usually in waste places (abandoned orchards, wastelands, ravines, roadsides, river 

banks, dumps, walls of houses and fences, etc.). Some representatives of this genus are also found in the floodplain 

forests, sparse deciduous forests, clearings, forest edges. 

The paper presents some results of study of species composition and population structure of phytophagous in-

sects, developing in inflorescences of four species of burdock (Arctium tomentozum, Arctium minus, Arctium lappa, 

Arctium nemorosum) on the territory of Yelabuga District of the Republic of Tatarstan. Seven experimental sites 

were examined, their total area is 1,0 hectares. The basic research was conducted during the spring-summer period in 

2015ï2017 at the time of active flowering plants. There were three kinds of flies-petrotrak (Diptera: Tephritidae), 

one kind of flies-Midge (in Russian spp.), one kind of beetle-weevil (Curculionidae) and one species of moth (Gele-

chiidae). 
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tium lappa; Arctium nemorosum; food specialization; fitofage; Diptera; Coleoptera; Lepidoptera; Yelabuga city; 
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ʅʘʬʠʢʦʚʘ ʕʣʴʚʠʥʘ ʈʠʰʘʪʦʚʥʘ, ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ 

ʀʩʣʘʤʦʚʘ ɸʡʩʳʣʫ ɸʡʨʘʪʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ 

ɹʠʨʩʢʠʡ ʬʠʣʠʘʣ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʛ. ɹʠʨʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʟʘʤʝʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʚʦʜ-

ʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ʕʪʦ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʪʨʘʟʠʣʦʩʴ ʚ ʠʟʤʝʥʝʥʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʠ ʦʟʝʨ. ʈʝʟʢʦ 
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ʫʭʫʜʰʠʣʠʩʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʤʥʦʛʠʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. ʆʙʥʘʨʫʞʠʚʘʝʪʩʷ ʠ ʦʙʦʩʪʨʝʥʠʝ ʚʦʜʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʩʠʪʫʘʮʠʡ, ʫʭʫʜʰʝʥʠʝ ʫʩʣʦʚʠʡ ʚʦʜʦʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʠʥʮʠ-

ʧʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʝ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʩʪʦʱʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʝʣʠʯʠʥʘ ʢʦʪʦ-

ʨʦʛʦ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʢʦʩʠʩʪʝʤʘ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ï ʵʪʦ ʟʘʜʘʯʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʮʝʥʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ ʧʨʠ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʨʝʢ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʛʨʷʟʥʷʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ; ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ 

ʨʝʢ ʀʢ ʠ ʉʶʥʴ ʚ ʐʘʨʘʥʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥʘ. ʇʨʦʚʝʜʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦ-

ʣʝʧʪʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʚʦʜʳ ʨʝʢ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʤʠ ʚ ʩʝʥʪʷʙʨʝ ï ʤʘʝ 2016ï2017 ʛʛ. ɸʥʘʣʠʟ ʚʦʜʳ 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʊʫʡʤʘʟʠʥʩʢʦʛʦ ʤʝʞʨʘʡʦʥʥʦʛʦ ʬʠʣʠʘʣʘ ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥè. ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʨʝʢʝ ʦʮʝʥʝʥʦ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘ ʄʘʡʝʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʢ; ʨʝʢʘ ʀʢ; ʨʝʢʘ ʉʶʥʴ; ʨʝʢʘ ɹʝʣʘʷ; ʐʘʨʘʥʩʢʠʡ ʨʘʡʦʥ; ʈʝʩ-

ʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ; ʠʥʜʝʢʩ ʄʘʡʝʨʘ; ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ; ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʢʠʩʣʦʨʦʜʘ; ʭʠʤʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ; ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ; ʤʘʨʰʨʫʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʡ 

ʤʝʪʦʜ; ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ; ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ; ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ; ʛʠʜʨʦʙʠʦʥʪʳ. 

ˤ͍͔͔͙͔͒ͤ 
ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʚʩʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʧʦʜʚʝʨʞʝʥʳ ʘʥʪʨʦʧʦʛʝʥʥʦ-
ʤʫ ʚʣʠʷʥʠʶ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʥʝ 
ʦʪʚʝʯʘʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [1]. ʉʨʝʜʠ ʦʩ-
ʥʦʚʥʳʭ ʨʝʢ ʈʦʩʩʠʠ ʥʘʠʙʦʣʴʰʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 
ʧʨʦʙʣʝʤʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ɺʦʣʛʘ, ɽʥʠʩʝʡ. ʆʥʠ 
ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ çʟʘʛʨʷʟʥʝʥʥʳʝè. ʀʭ ʢʨʫʧʥʳʝ ʧʨʠ-
ʪʦʢʠ ï ʆʢʘ, ʂʘʤʘ, ʀʨʪʳʰ, ʄʠʘʩʩ ï ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ 
çʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝè [2]. 
ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥʝ ʩʯʠʪʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠ-
ʪʝʣʴʥʳʤ. ʅʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 600 ʨʝʢ ʠ 1000 ʦʟʸʨ 
[3]. ʉʘʤʘʷ ʠʟʚʝʩʪʥʘʷ ʠʟ ʥʠʭ ʨʝʢʘ ɹʝʣʘʷ ï ʛʣʘʚʥʘʷ 
ʚʦʜʥʘʷ ʘʨʪʝʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʣʝʚʳʡ ʠ 
ʩʘʤʳʡ ʢʨʫʧʥʳʡ ʧʨʠʪʦʢ ʨʝʢʠ ʂʘʤʘ. ʉʚʦʝ ʥʘʯʘʣʦ ʨʝʢʘ 
ɹʝʣʘʷ ʙʝʨʝʪ ʚ ʋʯʘʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʥʘ ʚʳʩʦʪʝ 745 ʤ ʫ 
ʧʦʜʥʦʞʠʷ ʭʨʝʙʪʘ ɸʚʘʣʷʢ. ʈʝʢʘ ʧʨʠʥʠʤʘʝʪ ʤʥʦʛʦ ʧʨʠ-
ʪʦʢʦʚ, ʩʧʨʘʚʘ ʚ ʥʝʸ ʚʧʘʜʘʶʪ ʊʠʨʣʷʥ, ʅʫʨʘ, ʅʫʛʫʰ, 
ɿʠʣʠʤ, ʉʠʤ ʩ ʀʥʟʝʨʦʤ, ʋʬʘ ʩ ɸʡʝʤ ʠ ʖʨʶʟʘʥʴʶ, 
ɹʳʩʪʨʳʡ ʊʘʥʳʧ; ʩʣʝʚʘ ï ʋʨʰʘʢ, ɼʝʤʘ, ʂʘʨʤʘʩʘʥ, 
ʏʝʨʤʘʩʘʥ, ɹʘʟʘ, ʉʶʥʴ. ʉʘʤʳʤ ʢʨʫʧʥʳʤ ʠʟ ʥʠʭ ʷʚʣʷ-
ʝʪʩʷ ʨʝʢʘ ʋʬʘ [4]. 
ʈʝʢʘ ʉʶʥʴ (ʉʵʥ) ï ʣʝʚʳʡ ʧʨʠʪʦʢ ʨʝʢʠ ɹʝʣʦʡ, ʙʝ-

ʨʝʪ ʥʘʯʘʣʦ ʶʞʥʝʝ ʜʝʨʝʚʥʠ ʅʦʚʦ-Cʘʙʘʥʘʝʚʦ ʐʘʨʘʥ-
ʩʢʦʛʦ ʨʘʡʦʥʘ, ʜʘʣʝʝ ʪʝʯʝʪ ʧʦ ɹʘʢʘʣʠʥʩʢʦʤʫ, ʀʣʠʰʝʚ-
ʩʢʦʤʫ ʨʘʡʦʥʘʤ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. ɼʣʠʥʘ ʝʝ 
ʩʦʩʪʘʚʣʷʝʪ 209 ʢʤ, ʧʘʜʝʥʠʝ ï 207 ʤ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ï 
177 ʤ. 
ɺ ʵʪʦʤ ʞʝ ʨʘʡʦʥʝ ʨʝʩʧʫʙʣʠʢʠ ʧʨʦʪʝʢʘʝʪ ʨʝʢʘ ʀʢ 

(ʓʢ), ʣʝʚʳʡ ʧʨʠʪʦʢ ʨʝʢʠ ʂʘʤʳ. ɹʝʨʝʪ ʥʘʯʘʣʦ ʚ 25 ʢʤ 
ʶʞʥʝʝ ʛʦʨʦʜʘ ɹʝʣʝʙʝʷ, ʧʨʦʪʝʢʘʝʪ ʧʦ ɹʝʣʝʙʝʝʚʩʢʦʤʫ, 
ɽʨʤʝʢʝʝʚʩʢʦʤʫ, ʊʫʡʤʘʟʠʥʩʢʦʤʫ, ʐʘʨʘʥʩʢʦʤʫ ʨʘʡʦ-
ʥʘʤ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʟʘʪʝʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 
ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɼʣʠʥʘ ï 571 ʢʤ, ʦʙʱʝʝ ʧʘʜʝʥʠʝ 
ï 282 ʤ, ʛʫʩʪʦʪʘ ʨʝʯʥʦʡ ʩʝʪʠ ï 0,34 ʢʤ/ʢʤĮ, ʩʨʝʜʥʷʷ ʚʳ-
ʩʦʪʘ ï 208 ʤ [5]. 
ʆʩʥʦʚʥʳʤʠ ʚʦʜʥʳʤʠ ʘʨʪʝʨʠʷʤʠ ʐʘʨʘʥʩʢʦʛʦ ʨʘʡ-

ʦʥʘ ʷʚʣʷʶʪʩʷ ʨʝʢʠ ʉʶʥʴ, ʀʢ, ʘ ʪʘʢʞʝ ʐʘʨʘʥʢʘ, 
ʐʘʣʪʳʢ ʠ ʙʦʣʝʝ 30 ʧʨʠʪʦʢʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦ-
ʨʳʭ ʷʚʣʷʶʪʩʷ ʧʨʠʪʦʢʘʤʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʦʚ 
ʨʝʢʠ ʉʶʥʴ. ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʚʥʝʩʣʘ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟ-
ʚʠʪʠʝ ʨʘʡʦʥʘ, ʠʭ ʦʙʨʘʟʘ ʞʠʟʥʠ [6]. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʤʠ ʚ ʩʝʥʪʷʙʨʝ ï ʤʘʝ 

2016ï2017 ʛʛ. 

˸͔ͭͦ͒· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
ʇʨʠ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʨʘʙʦʪʳ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʤʘʨʰʨʫʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥ-

ʥʳʡ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʬʘʫʥʳ ʩ 

ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʠʪʝʣʝʡ, ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʠʥʜʝʢʩʘ 

ʄʘʡʝʨʘ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. ɸʥʘʣʠʟ ʚʦʜʳ ʧʨʦʚʦʜʠʣʩʷ ʚ ʘʥʘʣʠʪʠ-

ʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʡ ʊʫʡʤʘʟʠʥʩʢʦʛʦ ʤʝʞʨʘʡʦʥʥʦʛʦ 

ʬʠʣʠʘʣʘ ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥè (ɸʪʪʝʩʪʘʪ ʘʢʢʨʝʜʠʪʘʮʠʠ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ˉPOOC RU.000,510569). 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʨ-

ʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦ-

ʙʳ ʚʦʜʳ ʠʟ ʨʝʢ ʉʶʥʴ ʠ ʀʢ ʚ ʨʘʡʦʥʝ ʩʝʣ ɸʣʧʘʝʚʦ ʠ 

ʅʠʞʥʝʟʘʠʪʦʚʦ ʠ ɸʣʧʘʝʚʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʐʘʨʘʥ-

ʩʢʦʤ ʨʘʡʦʥʝ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥʘ. 

ʆʪʙʦʨ ʧʨʦʙ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠ-

ʷʤ ɻʆʉʊ 31861ï2012 çɺʦʜʘ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʪʙʦʨʫ ʧʨʦʙè [7]. ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʳʝ ʢʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʦʪʨʘ-

ʞʝʥʳ ʚ ʉʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣʘʭ ʠ ʥʦʨʤʘʭ ʉʘʥʇʠʥ 

2.1.5.980ï00 çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜè [8]. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʤʝʪʦʜʠʢʘʤ ʇ.ɺ. ʄʘʰʢʠʥʘ [9] ʠ 

ʃ.ɸ. ʂʦʨʦʙʝʡʥʠʢʦʚʘ [10]. 

˸͔͙͊ͭͪ͊͡· 
͙ ͔ͪͯ͘͡Έͭ͊ͭ· ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʟʘʧʘʭʘ ʚʦʜʳ, ʝʝ ʮʚʝʪʥʦʩʪʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʤʢʘʭ ʨʝʢ ʉʶʥʴ ʠ ʀʢ ʚ ʐʘʨʘʥʩʢʦʤ 

ʨʘʡʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (ʪʘʙʣ. 1). 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʧʘʭʘ ʦʮʝʥʠʚʘʶʪ ʧʦ 5-ʙʘʣʣʴʥʦʡ 

ʰʢʘʣʝ, ʟʘʧʘʭ ʚʦʜʳ ʚ ʨʝʢʝ ʀʢ ʠ ʉʶʥʴ ʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʪʦʯʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1 ʙʘʣʣʫ, ʩʦʛʣʘʩʥʦ ʰʢʘʣʝ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʟʘʧʘʭʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʤʦʤʝʥʪ ʦʪʙʦʨʘ ʧʨʦʙʳ ʚʦʜʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʩʝʟʦʥʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʚʦʜʘ ʨʝ-

ʢʘʭ ʚʝʩʥʦʡ ʙʝʩʮʚʝʪʥʘʷ, ʘ ʦʩʝʥʴʶ ʤʫʪʥʦ-ʞʝʣʪʘʷ, ʪʘʢ 

ʢʘʢ ʚ ʥʝʡ ʩʦʜʝʨʞʘʪʩʷ ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ ʛʣʠʥʳ, 

ʧʝʩʢʘ, ʠʣʘ, ʢʦʪʦʨʳʝ ʚʳʤʳʚʘʶʪʩʷ ʠʟ ʛʨʫʥʪʘ. 

ʉʣʝʜʫʶʱʠʤ ʧʫʥʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʜʳ ʚ ʨʝʢʘʭ ʉʶʥʴ ʠ ʀʢ ʚ ʐʘ-

ʨʘʥʩʢʦʤ ʨʘʡʦʥʝ. ɿʥʘʯʝʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʳ ʨʝʢ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (ʪʘʙʣ. 2). 

ʇʨʠʩʫʪʩʪʚʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ ʧʦʚʳ-

ʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ʫʚʝʣʠʯʠʚʘʝʪ ʟʥʘʯʝʥʠʷ ɹʇʂ5. 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʅʘʬʠʢʦʚʘ ʕ.ʈ., ʀʩʣʘʤʦʚʘ ɸ.ɸ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʣʳʭ ʨʝʢ ʀʢ ʠ ʉʶʥʴ ʐʘʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘé 
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ɹʇʂ ï ʢʦʣʠʯʝʩʪʚʦ ʢʠʩʣʦʨʦʜʘ (ʚ ʤʠʣʣʠʛʨʘʤʤʘʭ), 

ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʢʠʩʣʝʥʠʷ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʚʦʜʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 1 ʣ 

ʚʦʜʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝ-

ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʧʨʠ 20Áʉ [11]. 

ȸɆɇɑɎɜɆ 1 ï ȴɖɉɆɓɔɑɋɕɘɎɝɋɗɐɎɋ ɕɔɐɆɍɆɘɋɑɎ ɈɔɊɡ ɖɋɐ Ȯɐ Ɏ ȷɤɓɢ 

 ̄

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 

ʇɼʂ ʉʘʥʇʠʅ 

2.1.5.980ï00  

ʨ. ʉʶʥʴ, ʤʛ/ʣ 

(ʦʩʝʥʴ 2016 ʛ.) 

ʨ. ʉʶʥʴ, ʤʛ/ʣ 

(ʚʝʩʥʘ 2017 ʛ.) 

ʨ. ʀʢ, ʤʛ/ʣ 

(ʦʩʝʥʴ 2016 ʛ.) 

ʨ. ʀʢ, ʤʛ/ʣ 

(ʚʝʩʥʘ 2017 ʛ.) 

1 ɿʘʧʘʭ  0 1 1 1 1 

2 ʎʚʝʪʥʦʩʪʴ ʙʝʩʮʚʝʪʥʳʡ ʤʫʪʥʦ-ʞʝʣʪʘʷ ʙʝʩʮʚʝʪʥʳʡ ʤʫʪʥʦ-ʞʝʣʪʘʷ ʙʝʩʮʚʝʪʥʳʡ 

3 ʊʝʤʧʝʨʘʪʫʨʘ - +16 +9 +13 +11 

ȸɆɇɑɎɜɆ 2 ï ȶɋɍəɑɢɘɆɘɡ ɑɆɇɔɖɆɘɔɖɓɡɛ ɎɗɕɡɘɆɓɎɏ ɐɆɝɋɗɘɈɆ ɈɔɊɡ ɖɋɐ Ȯɐ Ɏ ȷɤɓɢ 

 ̄
ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʦʢʘʟʘʪʝʣʷ 

ʇɼʂ, ʤʛ/ʣ 
(ʉʘʥʇʠʅ 

2.1.5.980ï00) 

ʨ. ʉʶʥʴ, ʤʛ/ʣ 
(ʦʩʝʥʴ 2016 ʛ.) 

ʨ. ʉʶʥʴ, ʤʛ/ʣ 
(ʚʝʩʥʘ 2017 ʛ.) 

ʨ. ʀʢ, ʤʛ/ʣ 
(ʦʩʝʥʴ 2016 ʛ.) 

ʨ. ʀʢ, ʤʛ/ʣ 
(ʚʝʩʥʘ 2017 ʛ.) 

5 ʨʅ 6,5ï8,5 7,6 7,15 7,5 8,0 

6 
ɺʟʚʝʰʝʥʥʳʝ 
ʚʝʱʝʩʪʚʘ 

0,75 1,615 1,700 1,610 1,675 

7 ʍʇʂ 30 13,475 13,891 13,465 13,775 

8 ɹʇʂ ʧʦʣʥʦʝ 4 5,450 5,301 4,800 4,688 

9 ʀʦʥ ʘʤʤʦʥʠʷ 1,5 0,750 0,300 0,550 0,270 

10 ʅʠʪʨʘʪ-ʠʦʥ 45 4,550 5,175 3,750 3,550 

11 ʅʠʪʨʠʪ-ʠʦʥ 3,3 3,076 3,396 3,307 4,080 

12 ʌʦʩʬʘʪ-ʠʦʥ  1,14 1,187 1,200 1,200 1,215 

13 ʉʫʣʴʬʘʪ-ʠʦʥ 500 212,000 220,000 213,000 200,000 

14 ʍʣʦʨʠʜ-ʠʦʥ 300 103,515 110,717 100,525 109,610 

15 ʅʝʬʪʝʧʨʦʜʫʢʪʳ 0,5 0,073 0,091 0,090  0,110 

16 ʉʇɸɺ 0,10 0,028 0,026 0,022 0,019 

17 ɾʝʣʝʟʦ 0,3 0,516 0,529 0,329 0,363 

18 ʍʨʦʤ 3 ʚʘʣʝʥ. 0,075 0,008 0,007 0,008 0,007 

19 ʍʨʦʤ 6 ʚʘʣʝʥ. 0,05 0,008 0,007 0,008 0,007 

20 ʄʝʜʴ 0,1 0,001 0,001 0,001 0,001 

21 ʎʠʥʢ 1 ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ  ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

22 ʅʠʢʝʣʴ 0,02 0,01 0,01 0,01 0,01 

23 ʉʚʠʥʝʮ 0,005 ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

24 ʂʘʜʤʠʡ 0,1 ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʦʙʥʘʨʫʞʝʥʦ 

25 ʄʘʨʛʘʥʝʮ 0,1 0,01 0,01 0,01 0,01 

26 ɸʣʶʤʠʥʠʡ 0,2 0,018 0,017 0,021 0,020 

27 ʌʝʥʦʣʳ 0,001 0,001 0,001 0,001 0,002 

28 ʉʫʭʦʡ ʦʩʪʘʪʦʢ 1000 400,050 390,550 533,001 447,01 

29 ɾʠʨʳ ʥʝ ʥʦʨʤʠʨʫʝʪʩʷ 0,121 0,125 0,125 0,130 

30 
ʈʘʩʪʚʦʨʝʥʥʳʡ 
ʢʠʩʣʦʨʦʜ 

ʥʝ ʤʝʥʝʝ 4 7,5 7,5 7,5 7,5 

 

ɼʣʷ ʧʨʦʙ ʚʦʜʳ ʦʙʝʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʢ ʙʳʣʦ ʭʘ-

ʨʘʢʪʝʨʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʇɼʂ. ɺʦʜʘ ʠʟ ʧʨʦʙ, ʦʪʦʙʨʘʥʥʳʭ ʚʝʩʥʦʡ, ʭʘʨʘʢʪʝʨʠ-

ʟʦʚʘʣʘʩʴ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ɹʇʂ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʦʩʝʥʥʠʤʠ (ʨʠʩ. 1). ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ɹʇʂ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʛʦ-

ʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚʦʜʝ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʜʣʷ 

ʦʢʠʩʣʝʥʠʷ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ. ɸ ʟʥʘʯʠʪ, ʢʦʣʠʯʝʩʪʚʦ 

ʵʪʠʭ ʩʘʤʳʭ ʧʨʠʤʝʩʝʡ ʪʘʢʞʝ ʚʝʣʠʢʦ. 

 
ȶɎɗəɓɔɐ 1 ï ȧȵȰ5 Ɉ ɕɖɔɇɋ ɈɔɊɡ ɖɋɐɎ ȷɤɓɢ 

ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʠʪʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ 
ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝ-
ʱʝʩʪʚ ʚ ʫʩʣʦʚʠʷʭ ʤʝʜʣʝʥʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʥʠʪʨʠʪ-
ʠʦʥʦʚ ʚ ʥʠʪʨʘʪ-ʠʦʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʨʛʘ-

ʥʠʯʝʩʢʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʜʦʝʤʘ. ʅʠʪʨʠʪʳ ʥʝʛʘʪʠʚʥʦ 
ʚʣʠʷʶʪ ʥʘ ʭʠʤʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘ-
ʟʘʪʝʣʠ ʚʦʜʳ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 
ʛʠʜʨʦʙʠʦʥʪʘʭ. ʀʭ ʠʥʪʦʢʩʠʢʘʮʠʷ ʥʠʪʨʠʪʘʤʠ ʚʳʟʳʚʘʝʪ 
ʪʷʞʝʣʝʡʰʠʝ ʩʜʚʠʛʠ ʚ ʤʝʪʘʙʦʣʠʟʤʝ, ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩ-
ʩʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʧʦʜʘʚʣʝʥʠʝ ʩʠ-
ʩʪʝʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ ʩ ʧʦʩʣʝʜʫ-
ʶʱʠʤʠ ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʫʨʦʚʥʝ ʬʝʨ-
ʤʝʥʪʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ, ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʨʝʛʫ-
ʣʷʮʠʠ ʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ. ʏʘʩʪʦ ʧʦʚʪʦʨʷʶʱʘʷʩʷ ʠ 
ʜʣʠʪʝʣʴʥʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ ʦʨʛʘʥʠʟʤʘ ʫ ʛʠʜʨʦʙʠʦʥʪʦʚ, 
ʜʘʞʝ ʥʝʙʦʣʴʰʠʤʠ ʜʦʟʘʤʠ ʪʦʢʩʠʢʘʥʪʦʚ, ʩʦʧʨʦʚʦʞʜʘ-
ʝʪʩʷ ʩʪʨʝʩʩʘʤʠ, ʧʨʠʚʦʜʠʪ ʢ ʠʩʪʦʱʝʥʠʶ ʛʠʧʦʬʠʟʘʨʥʦ-
ʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʧʦʜʨʳʚʫ ʟʘʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘ-
ʥʠʟʤʘ ʠ ʦʩʣʘʙʣʝʥʠʶ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ [12ï14]. 
ʉʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʥʠʪʨʠʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝʤ ʠʭ ʟʠʤʦʡ ʠ ʧʦʷʚʣʝʥʠʝʤ ʚʝʩʥʦʡ ʧʨʠ ʨʘʟ-

ʣʦʞʝʥʠʠ ʥʝʞʠʚʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʅʘʠ-

ʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʠʪʨʠʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʥ-

ʮʝ ʣʝʪʘ, ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʬʠ-

ʪʦʧʣʘʥʢʪʦʥʘ (ʫʩʪʘʥʦʚʣʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʜʠʘʪʦʤʦʚʳʭ 



ʅʘʬʠʢʦʚʘ ʕ.ʈ., ʀʩʣʘʤʦʚʘ ɸ.ɸ. 
ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʣʳʭ ʨʝʢ ʀʢ ʠ ʉʶʥʴ ʐʘʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘé 03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
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ʠ ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʥʠʪʨʘʪʳ ʜʦ 

ʥʠʪʨʠʪʦʚ). ʆʩʝʥʴʶ ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʠʪʦʚ ʫʤʝʥʴʰʘ-

ʝʪʩʷ [15] (ʨʠʩ. 2). 

 
ȶɎɗəɓɔɐ 2 ï ȷɔɊɋɖɌɆɓɎɋ ɓɎɘɖɎɘɔɈ 

Ɉ ɕɖɔɇɋ ɈɔɊɡ ɖɋɐɎ Ȯɐ 

ʂʦʣʠʯʝʩʪʚʦ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ (ʦʨʛʘʥʠʯʝʩʢʠʝ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʯʘʩʪʠʮʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʚʦʜʝ ʚʦ 

ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ) ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʫ ʢʘʢ ʚ 

ʨ. ʉʶʥʴ, ʪʘʢ ʠ ʚ ʨ. ʀʢ. ɻʦʚʦʨʷ ʦ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝ-

ʩʪʚʘʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨ. ʀʢ ʠ ʉʶʥʴ, ʧʨʦʪʝ-

ʢʘʷ ʧʦ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʙʝʨʝʛʘ ʥʝ ʠʤʝʶʪ ʢʘʤʝʥʥʦʡ 

çʧʦʜʣʦʞʢʠè, ʧʦʩʪʦʷʥʥʦ ʦʤʳʚʘʶʪ ʟʝʤʣʷʥʳʝ, ʛʣʠʥʠ-

ʩʪʳʝ ʙʝʨʝʛʘ, ʩʤʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʤʝʩʠ, ʪʝʤ ʩʘʤʳʤ 

ʫʭʫʜʰʘʷ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝ-

ʤʳʡ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (ʨʠʩ. 3). 

 
ȶɎɗəɓɔɐ 3 ï ȷɔɊɋɖɌɆɓɎɋ ɈɍɈɋɞɋɓɓɡɛ ɈɋɟɋɗɘɈ 

Ɉ ɕɖɔɇɋ ɈɔɊɡ ɖɋɐ Ȯɐ Ɏ ȷɤɓɢ 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʚʦʜʝ 

ʨʝʢʠ ʉʶʥʴ ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʞʝʣʝʟʘ ʧʨʝʚʳʰʘʝʪ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʦʯʪʠ ʥʘ 70%. 

ʇʨʠʯʝʤ ʵʪʦ ʟʥʘʯʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʛʦʜʘ. ʈʝʢʘ ʀʢ ʧʦ ʜʘʥʥʦʤʫ ʧʘ-

ʨʘʤʝʪʨʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʦʣʫʯʥʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʠʦʥʦʚ ʞʝʣʝʟʘ ʇɼʂ ʧʨʝʚʳʰʝʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʨʠʩ. 4). 

 
ȶɎɗəɓɔɐ 4 ï ȷɔɊɋɖɌɆɓɎɋ ɎɔɓɔɈ ɌɋɑɋɍɆ 

Ɉ ɕɖɔɇɋ ɈɔɊɡ ɖɋɐ ȷɤɓɢ Ɏ Ȯɐ 

ʀʦʥʳ ʞʝʣʝʟʘ ʧʦʧʘʜʘʶʪ ʚ ʚʦʜʫ ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ 

ʛʦʨʥʳʭ ʧʦʨʦʜ. ʅʘʩʳʱʝʥʥʳʤʠ ʠʦʥʦʚ ʞʝʣʝʟʘ ʦʢʘʟʳ-

ʚʘʶʪʩʷ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʪʦʣʱʘʭ ʶʨʩʢʠʭ ʛʣʠʥ. ɺ 

ʛʣʠʥʘʭ ʤʥʦʛʦ ʧʠʨʠʪʘ (FeS2), ʠ ʠʦʥʳ ʞʝʣʝʟʘ ʠʟ ʥʝʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʧʝʨʝʭʦʜʷʪ ʚ ʚʦʜʫ [16]. 

ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ ʞʝʣʝʟʘ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʧʦʩʪʫʧʘʝʪ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʤʠ ʩʪʦʢʘʤʠ, ʯʪʦ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ ʧʦ ʫʢʘ-

ʟʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ [17]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʢ ʀʢ ʠ ʉʶʥʴ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ 

ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʝʪʦʜ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦ ʄʘʡʝʨʫ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʘ-

ʯʝʩʪʚʝʥʥʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʘʥʘʣʠʟʝ ʦʙʠʪʘʶʱʠʭ ʚ 

ʚʦʜʦʝʤʝ ʛʠʜʨʦʙʠʦʥʪʦʚ (ʪʘʙʣ. 3, 4) [18]. 
ɺʦʜʦʝʤʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ I ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚ ʪʦʤ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʠʥʜʝʢʩ ʄʘʡʝʨʘ ʦʢʘʞʝʪʩʷ ʨʘʚʥʳʤ 22. ɺʦʜʦʝʤ 

ʦʪʥʦʩʠʪʩʷ ʢʦ 2 ʢʣʘʩʩʫ ʢʘʯʝʩʪʚʘ, ʝʩʣʠ ʠʥʜʝʢʩ ʄʘʡʝʨʘ 
ʦʢʘʟʘʣʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 17 ʜʦ 21. ɿʥʘʯʝʥʠʷ ʩʫʤʤʳ ʦʪ 11 
ʜʦ 16 ʛʦʚʦʨʷʪ ʦ 3 ʢʣʘʩʩʝ ʢʘʯʝʩʪʚʘ ï ʫʤʝʨʝʥʥʘʷ ʟʘʛʨʷʟ-
ʥʝʥʥʦʩʪʴ. ɺʩʝ ʟʥʘʯʝʥʠʷ ʤʝʥʴʰʝ 11 ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʦ-
ʜʦʝʤ ʢʘʢ ʛʨʷʟʥʳʡ ï 4ï7 ʢʣʘʩʩʳ ʢʘʯʝʩʪʚʘ [19]. 

ȸɆɇɑɎɜɆ 3 ï ȴɜɋɓɐɆ ɐɆɝɋɗɘɈɆ ɈɔɊɡ ɕɔ ɎɓɊɋɐɗə 
ȲɆɏɋɖɆ ɖɋɐ ȷɤɓɢ Ɏ Ȯɐ 

ʆʙʠʪʘʪʝʣʠ ʚʦʜʳ 
ʂʦʣʠʯʝʩʪʚʦ 
ʦʨʛʘʥʠʟʤʦʚ 

ʉʶʥʴ ʀʢ 

ʆʙʠʪʘʪʝʣʠ ʯʠʩʪʳʭ ʚʦʜ: 

ʃʠʯʠʥʢʠ ʚʝʩʥʷʥʦʢ ï 3 

ʃʠʯʠʥʢʠ ʧʦʜʝʥʦʢ 4 2 

ʃʠʯʠʥʢʠ ʨʫʯʝʡʥʠʢʦʚ ï 4 

ʃʠʯʠʥʢʠ ʚʠʩʣʦʢʨʳʣʦʢ 1 3 

ʆʨʛʘʥʠʟʤʳ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ: 

ɹʦʢʦʧʣʘʚ 7 ï 

ʈʝʯʥʦʡ ʨʘʢ ï 3 

ʃʠʯʠʥʢʠ ʩʪʨʝʢʦʟ 5 1 

ʃʠʯʠʥʢʠ ʢʦʤʘʨʦʚ-ʜʦʣʛʦʥʦʞʝʢ ï ï 

ʄʦʣʣʶʩʢʠ-ʢʘʪʫʰʢʠ 4 2 

ʄʦʣʣʶʩʢʠ-ʞʠʚʦʨʦʜʢʠ 2 1 

ʆʙʠʪʘʪʝʣʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜʦʝʤʦʚ: 

ʃʠʯʠʥʢʠ ʢʦʤʘʨʦʚ-ʟʚʦʥʮʦʚ ï ï 

ʇʠʷʚʢʠ ï  

ɺʦʜʷʥʦʡ ʦʩʣʠʢ ï  

ʇʨʫʜʦʚʠʢ 3 3 

ʃʠʯʠʥʢʠ ʤʦʰʢʠ 1  

ʄʘʣʦʱʝʪʠʥʢʦʚʳʝ ʯʝʨʚʠ ï  

 
ɺ ʧʨʦʙʘʭ ʚʦʜʳ ʠʟ ʨʝʢʠ ʉʶʥʴ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

ʦʨʛʘʥʠʟʤʳ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ: ʙʦʢʦ-
ʧʣʘʚʳ, ʣʠʯʠʥʢʠ ʩʪʨʝʢʦʟ, ʢʘʪʫʰʢʠ, ʤʦʣʣʶʩʢʠ-ʞʠʚʦ-
ʨʦʜʢʠ. ʀʥʜʝʢʩ ʄʘʡʝʨʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʡʦʥʝ ʚ ʨʝʢʝ 
ʉʶʥʴ ʦʢʘʟʘʣʩʷ ʨʘʚʝʥ 16, ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 
ʯʪʦ ʚʦʜʘ 3-ʛʦ ʢʣʘʩʩʘ ʢʘʯʝʩʪʚʘ. 
ɺ ʨʝʢʝ ʀʢ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʞʠʚʦʪʥʳʭ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ: ʣʠʯʠʥʢʠ ʨʫʯʝʡʥʠʢʦʚ, ʣʠ-
ʯʠʥʢʠ ʧʦʜʝʥʦʢ, ʨʝʯʥʦʡ ʨʘʢ, ʜʚʫʩʪʚʦʨʯʘʪʳʝ ʤʦʣʣʶʩ-
ʢʠ, ʤʦʣʣʶʩʢʠ-ʢʘʪʫʰʢʠ, ʤʦʣʣʶʩʢʠ-ʞʠʚʦʨʦʜʢʠ, ʣʠ-
ʯʠʥʢʠ ʧʦʜʝʥʦʢ. ʀʥʜʝʢʩ ʄʘʡʝʨʘ ʩʦʩʪʘʚʠʣ 21, ʚʦʜʦʝʤ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʡ 2-ʛʦ 
ʢʣʘʩʩʘ ʢʘʯʝʩʪʚʘ [20]. 

ˤ·͍ͦ͒· 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʩʦʩʪʘʚʝ ʚʦʜʳ ʠʟ ʨʝʢʠ ʉʶʥʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 
ɹʇʂ5, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʞʝʣʝʟʘ ʠ ʩʦʜʝʨʞʘʥʠʝ 
ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫ-
ʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚ ʥʦʨʤʘʪʠʚ-
ʥʦʤ ʜʦʢʫʤʝʥʪʝ ʉʘʥʇʠʅ2.1.5.980ï00 çɻʠʛʠʝʥʠʯʝʩʢʠʝ 
ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜè. ʀʥʜʝʢʩ 
ʄʘʡʝʨʘ ʚ ʨʝʢʝ ʉʶʥʴ ʩʦʩʪʘʚʠʣ 16, ʚʦʜʘ 3-ʛʦ ʢʣʘʩʩʘ 
ʢʘʯʝʩʪʚʘ ʚʦʜʳ. 
ɼʣʷ ʨʝʢʠ ʀʢ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ 
ʥʠʪʨʠʪ-ʠʦʥʳ, ʠʦʥʳ ʞʝʣʝʟʘ, ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ. 
ʀʥʜʝʢʩ ʄʘʡʝʨʘ ʚ ʨʝʢʝ ʩʦʩʪʘʚʠʣ 21, ʚʦʜʦʝʤ ʭʘʨʘʢʪʝ-
ʨʠʟʫʝʪʩʷ ʢʘʢ ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʡ 2-ʛʦ ʢʣʘʩʩʘ ʢʘ-
ʯʝʩʪʚʘ. 
ɺ ʮʝʣʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʢʠ ʀʢ ʥʘ ʤʦ-

ʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʤ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʢʦʡ ʉʶʥʴ, ʭʦʪʷ ʦʙʘ ʚʦʜʦʪʦʢʘ ʠʩ-
ʧʳʪʳʚʘʶʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦ-
ʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ 
ʧʨʠʤʝʥʝʥʳ ʧʨʠ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 
ʤʦʥʠʪʦʨʠʥʛʝ ʨʝʢ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ. 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʅʘʬʠʢʦʚʘ ʕ.ʈ., ʀʩʣʘʤʦʚʘ ɸ.ɸ. 
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ECOLOGICAL CONDITION OF THE SMALL RIVERS IK AND SYUN 
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Abstract. Currently the negative impact of man on aquatic ecosystems is very noticeable. This, in the final analy-
sis, was reflected in the change in the hydrological regime of rivers and lakes. Environmental conditions in many wa-
ter bodies deteriorated sharply. There are also acute exacerbations of water management situations, deterioration of 
water use conditions due to the lack of scientifically based principles of nature management in the catchment area, 
and quantitative and qualitative depletion of water resources due to the combined impact of various sectors of the na-
tional economy The ecological state of water bodies largely depends on external influences, the magnitude of which 
should not exceed the permissible limits. In this case, the ecosystem maintains its stability. The paper deals with the 
assessment of the ecological state of rivers and their resistance to polluting effects, in particular, an assessment of the 
quality of the water of the Ik and Syun rivers in the Sharansky District of the Republic of Bashkortostan. Physico-
chemical and organoleptic analyses of the rivers have been carried out. The research was conducted in Septemberï
May 2016ï2017. The analysis of the water was carried out in the analytical laboratories of the Tuimazy inter-district 
branch of the FBU çCenter for Hygiene and Epidemiology in the Republic of Bashkortostanè. The water quality in 
the river was estimated using the Mayer index. 

Keywords: ecological condition of rivers; river Ik; Syun River; Belaya River; Sharansky District; Republic of 

Bashkortostan; Mayer index; maximum permissible concentration; biological oxygen consumption; chemical oxygen 

consumption: physical and chemical analysis; route-forwarding; organoleptic analysis; aquatic ecosystems; surface 

waters; hydrobionts. 
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ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 03.10.2017 
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É 2017 

ʇʦʨʪʥʷʛʠʥʘ ɽʢʘʪʝʨʠʥʘ ʖʨʴʝʚʥʘ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ʄʘʩʣʦʚʘ ʀʨʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʠʥʞʝʥʝʨ ʣʘʙʦʨʘʪʦʨʠʠ ʪʝʨʠʦʣʦʛʠʠ 

ʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʟʝʤʥʦʡ ʙʠʦʪʳ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ɼɺʆ ʈɸʅ 

(ʛ. ɺʣʘʜʠʚʦʩʪʦʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʧʠʪʘʥʠʷ ʜʚʫʭ ʤʘʣʦ-

ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʷʱʝʨʠʮ ʨʦʜʘ Takydromus ï Takydromus wolteri ʠ Takydromus amurensis ï ʚ ʩʝʚʝʨʥʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʠʭ ʘʨʝʘʣʘ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʈʦʩʩʠʷ). ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʧʫʙʣʠʢʘʮʠʠ ʤʘ-



ʇʦʨʪʥʷʛʠʥʘ ɽ.ʖ., ʄʘʩʣʦʚʘ ʀ.ɺ. 
ʆʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʙʠʦʣʦʛʠʠ Takydromus wolteri ʠ Takydromus amurensis 03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
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ʪʝʨʠʘʣ ʙʳʣ ʩʦʙʨʘʥ ʢʘʢ ʚ ʧʨʠʨʦʜʥʳʭ, ʪʘʢ ʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʦʙʦʠʭ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ 

ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʨʘʟʤʝʨʘʤ ʷʠʮ (ʚ ʢʣʘʜʢʘʭ) ʠ ʩʝʛʦʣʝʪʦʢ (ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʭʦʜʘ). ɺʧʝʨʚʳʝ ʚ ʧʨʠʨʦʜʝ ʟʘʬʠʢʩʠʨʦ-

ʚʘʥʘ ʩʦʚʤʝʩʪʥʘʷ ʢʣʘʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʩʘʤʦʢ T. amurensis ï 30 ʷʠʮ. ɺʧʝʨʚʳʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʩʨʦʢʘʤ ʠʥ-

ʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʵʪʠʭ ʚʠʜʦʚ: ʫ T. amurensis ï 44ï56 ʜʥʝʡ, ʫ T. wolteri ï 42ï

44. ʆʪʤʝʯʝʥʳ ʙʦʣʝʝ ʨʘʥʥʠʝ, ʯʝʤ ʫʢʘʟʳʚʘʣʦʩʴ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʩʨʦʢʠ ʚʳʭʦʜʘ ʠʟ ʷʠʮ ʩʝʛʦʣʝʪʦʢ 

T. wolteri ï ʩʝʨʝʜʠʥʘ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʢʣʠʥʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦ ʦʪʜʝʣʴ-

ʥʳʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʙʘ ʚʠʜʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʳʙʠʨʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʪʨʷʜʦʚ ʠ ʩʝʤʝʡʩʪʚ: Aranei, Geophilomorpha, 

Lithobiomorpha, Tenebrionidae (larve), Muscidae, Ectobiidae ʠ Gryllidae. ʇʨʠʚʦʜʷʪʩʷ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʧʠʱʝ-

ʚʦʤʫ ʧʦʚʝʜʝʥʠʶ T. wolteri ʠ T. amurensis ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʨʘʨʠʫʤʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʦʙʘ ʚʠʜʘ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯ-

ʥʳʝ ʧʨʠʸʤʳ ʫʤʝʨʱʚʣʝʥʠʷ ʠ ʧʦʝʜʘʥʠʷ ʜʦʙʳʯʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢ ʢʘʢʦʡ ʛʨʫʧʧʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʦʥʘ ʦʪ-

ʥʦʩʠʪʩʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʛʦʣʝʪʢʠ T. amurensis ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʧʠʱʫ ʫʞʝ ʯʝʨʝʟ 

2ï3 ʯʘʩʘ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʷʠʮ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Lacertidae; Takydromus wolteri; Takydromus amurensis; ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ; ʣʘ-

ʙʦʨʘʪʦʨʥʘʷ ʠʥʢʫʙʘʮʠʷ; ʠʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ; ʨʘʟʤʝʨ ʷʠʮ; ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ; ʨʘʟʤʝʨ ʩʝʛʦʣʝʪʦʢ; ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʛʦʣʝʪʦʢ; ʢʣʠʥʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ; ʧʠʱʝʚʘʷ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ; ʧʠɦʝʚʦʝ ʧʦʚʝʜʝʥʠʝ; ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ; 

ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ; ʈʦʩʩʠʷ. 

ˤ͍͔͔͙͔͒ͤ 
ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʚʠʜʦʚ ʨʦʜʘ Takydromus (ʩʝʤ. Lac-

ertidae, ʦʪʨ. Squamata) ʦʙʠʪʘʝʪ ʚ ʩʫʙʪʨʦʧʠʯʝʩʢʦʤ ʠ 

ʪʨʦʧʠʯʝʩʢʦʤ ʧʦʷʩʘʭ [1], ʠ ʪʦʣʴʢʦ ʢʦʨʝʡʩʢʘʷ (Taky-

dromus wolteri Fischer, 1885) ʠ ʘʤʫʨʩʢʘʷ (Takydromus 

amurensis Peters, 1881) ʜʦʣʛʦʭʚʦʩʪʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʫʤʝʨʝʥʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ. ʉʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʦʭʦʜʠʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, ʘ ʠʤʝʥʥʦ ʧʦ ʇʨʠʤʦʨʩʢʦʤʫ ʢʨʘʶ [2]. 

T. amurensis ʠ T. wolteri ʤʝʥʝʝ ʠʟʫʯʝʥʳ, ʯʝʤ ʜʨʫ-

ʛʠʝ ʚʠʜʳ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʠʭ ʤʘʣʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʠ ʩʢʨʳʪʥʳʤ ʦʙʨʘ-

ʟʦʤ ʞʠʟʥʠ [3]. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʙʠʦʣʦʛʠʠ 

ʠ ʵʢʦʣʦʛʠʠ ʵʪʠʭ ʚʠʜʦʚ. ʇʝʨʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ T. wo-

lteri ʝʱʝ ʚ 1926 ʛ. ʧʨʦʚʦʜʠʣ ʚ ʄʘʥʴʯʞʫʨʠʠ ʇ.ɸ. ʇʘʚ-

ʣʦʚ, ʢʦʪʦʨʳʡ ʦʧʠʩʘʣ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝ-

ʥʠʷ ʵʪʠʭ ʷʱʝʨʠʮ ʚ ʪʝʨʨʘʨʠʫʤʝ ʠ ʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚ 

ʧʠʪʘʥʠʠ [4]. ɼʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʚ 70ï80-ʝ ʛʦʜʳ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠʩʩʣʝʜʦʚʘʣ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʙʠʦ-

ʣʦʛʠʠ T. amurensis ʖ.ʄ. ʂʦʨʦʪʢʦʚ [5; 6]. ɺ ʩʚʦʠʭ ʨʘ-

ʙʦʪʘʭ ʦʥ ʧʨʝʜʩʪʘʚʠʣ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ 

ʙʠʦʣʦʛʠʠ ʚʳʰʝ ʫʢʘʟʘʥʥʦʛʦ ʚʠʜʘ: ʦ ʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚ-

ʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ, ʩʨʦʢʘʭ ʩʧʘʨʠʚʘʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʦ ʝʛʦ ʧʠʱʝ-

ʚʳʭ ʦʙʲʝʢʪʘʭ. ʅʦ ʫ ʖ.ʄ. ʂʦʨʦʪʢʦʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ-

ʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʚʪʦʨʦʤʫ ʚʠʜʫ. ʂ ʪʦʤʫ ʞʝ 

ʧʝʨʠʦʜʫ ʚʨʝʤʝʥʠ ʦʪʥʦʩʷʪʩʷ ʨʘʙʦʪʳ S. Takenaka [7] 

ʧʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʵʢʦʣʦʛʠʠ ʨʘʟʣʠʯʥʳʭ ʷʱʝʨʠʮ, 

ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʧʦʥʠʠ, ʚʢʣʶʯʘʷ T. amu-

rensis. ɽʩʪʴ ʥʝʢʦʪʦʨʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦ ʙʠʦʣʦʛʠʠ 

T. amurensis ʠ T. wolteri ʚ ʦʙʦʙʱʘʶʱʝʡ ʩʚʦʜʢʝ ʧʦ 

ʷʱʝʨʠʮʘʤ ʵʪʦʛʦ ʨʦʜʘ ʫ U. Schluter [8]. ɺ ʩʝʨʝʜʠʥʝ 

2000-ʭ ʛʦʜʦʚ ʩʚʦʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʪʜʝʣʴʥʳʤʠ ʤʦ-

ʤʝʥʪʘʤʠ ʧʦʚʝʜʝʥʠʷ T. wolteri ʦʧʫʙʣʠʢʦʚʘʣʘ ʀ.ɺ. ʄʘ-

ʩʣʦʚʘ [9]. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʨʷʜ ʨʘʙʦʪ ʧʦ ʠʟʫ-

ʯʝʥʠʶ ʙʠʦʣʦʛʠʠ Takydromus ʙʳʣ ʚʳʧʦʣʥʝʥ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʷʤʠ ʠʟ ʂʠʪʘʷ ï L. Luo et al. [10] ʠ B.J. Sun et al. 

[11] ʠ ʈʝʩʧʫʙʣʠʢʠ ʂʦʨʝʷ ï K.-S. Koo et al. [12]. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʙʠʦʣʦ-

ʛʠʠ ʷʱʝʨʠʮ ʨʦʜʘ Takydromus ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʧʦ T. amurensis [5; 6] ʠ ʩʦʚʩʝʤ ʥʝʟʥʘ-

ʯʠʪʝʣʴʥʳʝ ʦʪʨʳʚʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ T. wolteri [6; 9]. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʥʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʪʜʝʣʴ-

ʥʳʭ ʘʩʧʝʢʪʘʭ ʙʠʦʣʦʛʠʠ ʜʚʫʭ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ 

ʷʱʝʨʠʮ ʨʦʜʘ Takydromus ï Takydromus wolteri ʠ 

Takydromus amurensis ï ʚ ʩʝʚʝʨʥʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʠʭ 

ʘʨʝʘʣʘ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʈʦʩʩʠʷ). 

˸͔͙͊ͭͪ͊͡· ͙ ͔ͣͭͦ͒· 
ʇʦʣʝʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝ-

ʥʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʙʠʦʣʦʛʠʠ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘʤʠ ʚ 

ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʩ 1998 ʧʦ 2016 ʛʛ. ʠ ʥʦ-

ʩʷʪ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʂʣʘʜʢʠ ʷʠʮ ʠ ʚʳʭʦʜ ʩʝʛʦʣʝʪʦʢ ʷʱʝʨʠʮ ʨʦʜʘ 

Takydromus ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʥʘ ʧʦʣʝʚʳʭ ʫʯʝʪʥʳʭ ʤʘʨ-

ʰʨʫʪʘʭ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʡʦʥʘʭ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ: ʋʩ-

ʩʫʨʠʡʩʢʦʤ, ʅʘʜʝʞʜʠʥʩʢʦʤ, ʇʘʨʪʠʟʘʥʩʢʦʤ ʠ ʚ ʦʢ-

ʨʝʩʪʥʦʩʪʷʭ ʛ. ɸʨʩʝʥʴʝʚ ʚ 1998, 2005, 2013, 2015 ʛʛ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʦ ʨʘʟʤʥʦʞʝʥʠʶ ʠ ʧʠʪʘʥʠʶ ʜʚʫʭ 

ʚʠʜʦʚ ʷʱʝʨʠʮ ʨʦʜʘ Takydromus ʚ ʥʝʚʦʣʝ ʚʳʧʦʣʥʷ-

ʣʠʩʴ ʚ 2005ï2006 ʛʛ., 2009ï2010 ʛʛ., 2015 ʛ. 

ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʛ. ɸʨʩʝʥʴʝʚ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ) ʙʳʣʦ ʦʪʣʦʚʣʝʥʦ 8 

ʙʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ (4 ï T. amurensis ʠ 4 ï T. wolteri). 

ʇʦʩʣʝ ʦʪʣʦʚʘ ʩʘʤʦʢ ʩʦʜʝʨʞʘʣʠ ʜʦ ʤʦʤʝʥʪʘ ʦʪʢʣʘʜʢʠ 

ʷʠʮ ʚ ʪʝʨʨʘʨʠʫʤʘʭ ʠʟ ʩʪʝʢʣʘ ʩ ʨʘʟʤʝʨʦʤ ʜʥʘ 

40Ĭ20 ʩʤ ʠ ʚʳʩʦʪʦʡ 30 ʩʤ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʜʦʛʨʝ-

ʚʘ, ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ (ʦʪ 

19Áʉ ï ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʜʦ 26Áʉ ï ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ). ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʜʩʪʠʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: ʟʝʤʝʣʴʥʳʡ ʩʫʙ-

ʩʪʨʘʪ, ʤʦʭ (ʩʬʘʛʥʫʤ) ʠ ʢʫʩʢʠ ʢʦʨʳ ʜʝʨʝʚʘ, ʥʘʩʳʧʘʥ-

ʥʳʝ ʩʣʦʝʤ ʚ 5 ʩʤ. ʂʣʘʜʢʠ ʧʦʤʝʱʘʣʠʩʴ ʚ ʦʪʜʝʣʴʥʳʡ 

ʧʣʘʩʪʠʢʦʚʳʡ ʩʘʜʦʢ ʜʠʘʤʝʪʨʦʤ 10 ʩʤ ʠ ʚʳʩʦʪʦʡ 

11 ʩʤ, ʛʜʝ ʧʨʦʭʦʜʠʣʘ ʠʥʢʫʙʘʮʠʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 

ʫʚʣʘʞʥʝʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʠ ʧʦʜʜʝʨʞʘʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʜʠʘʧʘʟʦʥʝ (ʦʪ 19Áʉ ï ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ ʜʦ 26Áʉ ï ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ). 

ɺʩʝ ʧʨʦʤʝʨʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥ-

ʥʦʛʦ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ. ʋ ʷʱʝʨʠʮ ʠʟʤʝʨʷʣʠʩʴ: ʜʣʠʥʘ 

ʛʦʣʦʚʳ (L.c.), ʰʠʨʠʥʘ ʛʦʣʦʚʳ (Lt.c.), ʜʣʠʥʘ ʪʝʣʘ (L), 

ʜʣʠʥʘ ʭʚʦʩʪʘ (L.c.d). ʇʨʠʯʝʤ ʫ ʩʝʛʦʣʝʪʦʢ ʵʪʠ ʧʨʦʤʝ-

ʨʳ ʧʨʦʭʦʜʠʣʠ ʚ ʜʝʥʴ ʠʭ ʚʳʭʦʜʘ ʠʟ ʷʡʮʘ. ʇʨʦʤʝʨʳ 

ʷʠʮ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʠʟʤʝʨʝʥʠʠ ʜʣʠʥʳ (L.ov) ʠ ʰʠʨʠ-

ʥʳ (Lt.ov) ʢʘʞʜʦʛʦ ʷʡʮʘ ʚ ʜʝʥʴ ʠʭ ʦʪʢʣʘʜʢʠ. ʄʘʪʝʤʘ-

ʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʦʙʱʝʧʨʠʥʷ-

ʪʳʤʠ ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ MS 

Excel ʠ ʧʘʢʝʪʘ çStatisticaè. 

ʉʧʝʢʪʨ ʧʠʪʘʥʠʷ ʦʙʦʠʭ ʚʠʜʦʚ ʠʟʫʯʘʣʩʷ ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʜʣʷ ʷʱʝʨʠʮ ʨʘʟʣʠʯ-

ʥʳʭ ʛʨʫʧʧ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ 

ʚʳʧʦʣʥʷʣʦʩʴ ʧʦ ʦʧʨʝʜʝʣʠʪʝʣʶ ɸ.ʂ. ɹʨʦʜʩʢʦʛʦ ʠ ʜʨ. 

[13] ʜʦ ʩʝʤʝʡʩʪʚʘ ʠ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʜʦ ʦʪʨʷʜʘ 

ʠʣʠ ʧʦʜʦʪʨʷʜʘ ʩʝʤ. Lumbricidae, ʩʝʤ. Formicidae, ʩʝʤ. 
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Staphylinidae, ʩʝʤ. Tenebrionidae (larve), ʩʝʤ. Musci-

dae, ʩʝʤ. Ectobiidae, ʩʝʤ. Gryllidae, ʧʦʜʦʪʨ. Oniscidea, 

ʦʪʨ. Aranei, ʦʪʨ. Geophilomorpha. ʇʠʱʝʚʳʝ ʦʙʲʝʢʪʳ 

ʦʪʣʘʚʣʠʚʘʣʠʩʴ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ɸʨʩʝʥʴʝʚ ʠ ʛ. ɺʣʘ-

ʜʠʚʦʩʪʦʢ. ʇʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʠʱʝʚʳʤ ʧʦ-

ʚʝʜʝʥʠʝʤ 5 ʦʩʦʙʝʡ Takydromus (2 ï T. amurensis ʠ 3 ï 

T. wolteri). 

˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 

ɺʦ ʚʨʝʤʷ ʫʯʝʪʥʳʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʙʠʪʘʥʠʷ ʙʳʣʦ ʥʘʡʜʝʥʦ 5 ʢʣʘʜʦʢ ʦʙʝʠʭ ʚʠ-

ʜʦʚ ʜʦʣʛʦʭʚʦʩʪʦʢ (2 ʢʣʘʜʢʠ ï T. wolteri ʠ 3 ï T. amu-

rensis). ʋ T. wolteri ʦʙʝ ʢʣʘʜʢʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʥʘ ʜʘʯ-

ʥʳʭ ʫʯʘʩʪʢʘʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ɸʨʩʝʥʴʝʚ: ʧʝʨʚʘʷ ï 

07.07.2005 ʛ. ʚ ʢʦʤʧʦʩʪʥʦʡ ʢʫʯʝ (5 ʷʠʮ) ʠ ʚʪʦʨʘʷ ï 

04.09.2005 ʛ. ʚ ʦʛʦʨʦʜʥʦʡ ʧʦʯʚʝ (2 ʷʡʮʘ). ʂʣʘʜʢʠ 

T. amurensis ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʶʛʘ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ: ʧʝʨʚʘʷ ï 22.07.1998 ʛ. ʧʦʜ ʢʘʤʥʝʤ 

ʫ ʦʙʦʯʠʥʳ ʣʝʩʥʦʡ ʜʦʨʦʛʠ (5 ʷʠʮ) ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʩ. ʂʘʡʤʘʥʦʚʢʘ ʋʩʩʫʨʠʡʩʢʦʛʦ ʨʘʡʦʥʘ; ʚʪʦʨʘʷ ï 

19.08.2015 ʛ. ʚ ʧʝʩʯʘʥʦʡ ʧʦʯʚʝ ʥʘ ʙʝʨʝʛʫ ʛʦʨʥʦʡ ʨʝʢʠ 

(6 ʷʠʮ) ʥʘ ʧʦʡʤʝʥʥʦʤ ʫʯʘʩʪʢʝ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ 

ʨ. ʄʘʣʘʷ ɸʥʘʥʴʝʚʢʘ ʅʘʜʝʞʜʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʪʨʝʪʴʷ 

ï 10.08.2015 ʛ. ʦʙʱʘʷ ʢʣʘʜʢʘ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʤʦʢ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 30 ʷʠʮ, ʟʘʢʦʧʘʥʥʘʷ ʚ ʦʧʠʣʢʠ ʤʫʩʦʨʥʦʡ 

ʢʫʯʠ, ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ɹʨʦʚʥʠʯʠ ʇʘʨʪʠʟʘʥʩʢʦʛʦ ʨʘʡ-

ʦʥʘ. ʕʪʦ ʧʝʨʚʘʷ ʩʦʚʤʝʩʪʥʘʷ ʢʣʘʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʩʘʤʦʢ 

T. amurensis, ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʚ ʧʨʠʨʦʜʝ. 

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪʢʣʘʜʢʘ ʷʠʮ ʫ ʨʘʟʣʠʯ-

ʥʳʭ ʦʩʦʙʝʡ T. amurensis ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʪʷʥʫʪʘ 

ʠ ʧʨʦʭʦʜʠʣʘ ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʤʘʷ ʧʦ ʚʪʦʨʫʶ ʧʦ-

ʣʦʚʠʥʫ ʘʚʛʫʩʪʘ, ʘ ʫ T. wolteri ʦʥʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʙʦ-

ʣʝʝ ʩʞʘʪʳʝ ʩʨʦʢʠ ï ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʠʶʥʷ ʜʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʘʚʛʫʩʪʘ. ʆʜʥʘ ʩʘʤʢʘ T. amurensis 

ʦʪʢʣʘʜʳʚʘʣʘ ʦʪ 4 ʜʦ 7 ʷʠʮ, ʚ ʩʨʝʜʥʝʤ ï 5,2 (n=4), ʘ 

T. wolteri ï ʦʪ 5 ʜʦ 8 ʷʠʮ, ʚ ʩʨʝʜʥʝʤ ï 6Ñ1,0 (n=4). 

ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʪʝʣʘ ʫ ʩʘʤʦʢ T. amurensis, ʦʪʣʦʞʠʚ-

ʰʠʭ ʷʡʮʘ, ʩʦʩʪʘʚʠʣ 57,6Ñ2,2 ʤʤ (54,7ï62,0 ʤʤ; n=4). 

ɼʣʷ T. wolteri ʧʦʣʫʯʝʥʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʣʠʥʳ 

ʪʝʣʘ ʩʘʤʦʢ ʨʘʚʥʷʣʦʩʴ 54,7Ñ2,4 ʤʤ (48,0ï58,2 ʤʤ; 

n=4). 

ɿʘ ʚʩʝ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ ʚ ʠʥʢʫʙʘʪʦʨʝ ʩʦʜʝʨʞʘ-

ʣʦʩʴ 4 ʢʣʘʜʢʠ T. ʘmurensis ʠ 4 ï T. wolteri. ʋ ʯʝʪʳʨʝʭ 

ʩʘʤʦʢ T. ʘmurensis ʠʟ 14 ʩʫʤʤʘʨʥʦ ʦʪʣʦʞʝʥʥʳʭ ʷʠʮ 

ʚʳʰʣʦ 7 ʩʝʛʦʣʝʪʦʢ, ʧʨʠʯʝʤ ʚ ʦʜʥʦʡ ʢʣʘʜʢʝ, ʩʘʤʦʡ 

ʨʘʥʥʝʡ ʠ ʦʪʣʦʞʝʥʥʦʡ ʚ ʤʘʝ, ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʷʠʮ ʟʘ-

ʤʝʨʣʦ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ (n=7). ʋ ʯʝʪʳʨʝʭ ʩʘʤʦʢ 

T. wolteri ʠʟ 12 ʦʪʣʦʞʝʥʥʳʭ ʷʠʮ ʚʳʰʣʦ 7 ʩʝʛʦʣʝʪʦʢ ʠ 

ʪʘʢʞʝ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʪʠʣʦʩʴ ʨʘʟʚʠʪʠʝ ʦʜʥʦʡ ʢʣʘʜ-

ʢʠ (n=5). ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʥʢʫʙʘʮʠʠ ʦʜʥʦʡ ʢʣʘʜʢʠ ʜʣʷ 

T. amurensis ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚʘʨʴʠʨʦʚʘʣʘ 

ʦʪ 44 ʜʦ 56 ʜʥʝʡ (n=3), ʜʣʷ T. wolteri ï 42ï44 ʜʥʷ 

(n=3). ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʩʨʦʢʘʤ ʠʥʢʫʙʘʮʠʠ ʷʠʮ T. amu-

rensis ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʣʠʪʝ-

ʨʘʪʫʨʝ ʠ ʚʧʝʨʚʳʝ ʧʨʠʚʦʜʠʪʩʷ ʚ ʵʪʦʡ ʨʘʙʦʪʝ. 

ʉʨʝʜʥʠʡ ʨʘʟʤʝʨ ʷʠʮ ʫ T. wolteri (9,5Ñ0,4Ĭ5,9Ñ0,1) 

ʙʳʣ ʤʝʥʴʰʝ, ʯʝʤ ʫ T. amurensis (10,6Ñ0,1Ĭ6,8Ñ0,1). 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ T. amurensis ʠ T. wolteri 

ʧʦʧʘʜʘʶʪ ʚ ʠʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʡ ʖ.ʄ. ʂʦ-

ʨʦʪʢʦʚʳʤ (9Ĭ8 ï 12,5Ĭ6,5 ï T. amurensis, 9,1Ĭ6,3 ï 

10,0Ĭ7,7 ï T. wolteri) [6]. ʌʦʨʤʘ ʷʠʮ ʫ ʦʙʦʠʭ ʚʠʜʦʚ 

ʙʳʣʘ ʦʜʠʥʘʢʦʚʦʡ ï ʦʚʘʣʴʥʦʡ. ʎʚʝʪ ʷʠʮ ʫ ʧʝʨʚʦʛʦ ʚʠ-

ʜʘ ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʪʦʛʜʘ ʢʘʢ ʫ ʚʪʦʨʦʛʦ ï ʙʝ-

ʣʳʡ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤ ʷʠʮ ʧʨʠʚʝʜʝ-

ʥʘ ʚ ʪʘʙʣ. 1. 

ȸɆɇɑɎɜɆ 1 ï ȶɆɍɒɋɖɓɡɏ ɖɥɊ, ɚɔɖɒɆ Ɏ ɔɐɖɆɗ ɥɎɜ 
T. amurensis Ɏ T. wolteri 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ T. wolteri T. amurensis 

N 12 14 

L.ov.:   

ï min-max 8,0ï10,9 10,1ï11,2 

ï MÑm (ʤʤ) 9,5Ñ0,4 10,6Ñ0,1 

Lt.ov.:   

ï min-max 5,4ï6,6 6,1ï7,2 

ï MÑm (ʤʤ) 5,9Ñ0,1 6,8Ñ0,1 

ʌʦʨʤʘ ʠ ʦʢʨʘʩʢʘ 

ʷʠʮ 

ʗʡʮʘ ʦʚʘʣʴʥʳʝ, 

ʮʚʝʪ ʩʣʝʛʢʘ ʞʝʣ-

ʪʦʚʘʪʳʡ 

ʗʡʮʘ ʦʚʘʣʴ-

ʥʳʝ, ʮʚʝʪ ʙʝ-

ʣʳʡ 

ʇʨʠʤʝʯʘʥʠʝ. N ï ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ, L.ov. ï ʜʣʠʥʘ 

ʷʡʮʘ, Lt.ov. ï ʰʠʨʠʥʘ ʷʡʮʘ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m 

ï ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ. 

ɺ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʭʦʜ ʧʝʨʚʳʭ ʩʝʛʦʣʝʪʦʢ 
T. amurensis ʟʘʬʠʢʩʠʨʦʚʘʥ 10.08.2015 ʛ. (ʦʢʨʝʩʪʥʦʩʪʠ 
ʩ. ɹʨʦʚʥʠʯʠ, ʇʘʨʪʠʟʘʥʩʢʠʡ ʨʘʡʦʥ), ʘ ʫ T. wolteri ï 
25.08.2013 ʛ. (ʦʢʨʝʩʪʥʦʩʪʠ ʛ. ɸʨʩʝʥʴʝʚ). 
ɺ ʠʥʢʫʙʘʪʦʨʝ ʫ ʦʙʦʠʭ ʚʠʜʦʚ ʥʘʯʘʣʦ ʚʳʭʦʜʘ ʧʝʨ-

ʚʳʭ ʩʝʛʦʣʝʪʦʢ ʠʟ ʢʣʘʜʦʢ, ʦʪʣʦʞʝʥʥʳʭ ʚ ʢʦʥʮʝ ʠʶʥʷ, 
ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʩʝʨʝʜʠʥʫ ʘʚʛʫʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʜʠʥ 
ʨʘʟ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʷʚʣʝʥʠʝ ʩʝʛʦʣʝʪʦʢ ʫ 
T. wolteri ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʩʝʥʪʷʙʨʷ, ʠʟ ʢʣʘʜʢʠ, 
ʠʟʲʷʪʦʡ ʠʟ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ 06.09.2005 ʠ ʜʘʣʝʝ 
ʧʦʤʝʱʝʥʥʦʡ ʚ ʠʥʢʫʙʘʪʦʨ. 
ʅʘʰʠ ʜʘʥʥʳʝ ʧʦ ʩʨʦʢʘʤ ʚʳʭʦʜʘ ʩʝʛʦʣʝʪʦʢ 

T. wolteri ʫʢʘʟʳʚʘʶʪ ʥʘ ʙʦʣʝʝ ʦʙʰʠʨʥʳʡ ʚʨʝʤʝʥʥʦʡ 
ʜʠʘʧʘʟʦʥ, ʯʝʤ ʨʘʥʝʝ ʫʢʘʟʳʚʘʣʦʩʴ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩ-
ʪʦʯʥʠʢʘʭ [6]. ʊʘʢ, ʚʳʭʦʜ ʠʟ ʷʠʮ ʩʝʛʦʣʝʪʦʢ ʵʪʦʛʦ ʚʠʜʘ 
ʢʘʢ ʚ ʧʨʠʨʦʜʝ (25.08.2005), ʪʘʢ ʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 
ʫʩʣʦʚʠʷʭ (16.08.2009 ʛ.) ʥʘʯʠʥʘʣʩʷ ʫʞʝ ʩ ʘʚʛʫʩʪʘ, ʘ 
ʥʝ ʩ ʩʝʨʝʜʠʥʳ ʩʝʥʪʷʙʨʷ, ʢʘʢ ʫʢʘʟʳʚʘʣ ʖ.ʄ. ʂʦʨʦʪ-
ʢʦʚ [6]. 
ɼʣʠʥʘ ʪʝʣʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʦʩʦʙʝʡ T. amurensis 

ʠʟʤʝʥʷʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 23,9ï25,3 ʤʤ, T. wolteri ï 
21,0ï22,5 ʤʤ. ɼʘʥʥʳʝ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʟʤʝʨʦʚ 
ʚʳʣʫʧʠʚʰʠʭʩʷ ʩʝʛʦʣʝʪʦʢ T. amurensis ʠ T. wolteri 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 

ȸɆɇɑɎɜɆ 2 ï ȶɆɍɒɋɖɡ ɗɋɉɔɑɋɘɔɐ T. amurensis Ɏ 
T. wolteri 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ T. amurensis T. wolteri 

N 7 7 

L.c.:   

ï min-max 6,8ï7,5 6,3ï7,6 

ï MÑm (ʤʤ) 7,1Ñ0,1 6,9Ñ0,2 

Lt.c.:   

ï min-max 3,7ï4,2 3,0ï3,9 

ï MÑm (ʤʤ) 3,9Ñ0,1 3,6Ñ0,1 

L:   

ï min-max 23,5ï25,3 21,0ï25,1 

ï MÑm (ʤʤ) 24,6Ñ0,3 22,7Ñ0,6 

L.c.d.:   

ï min-max 35,0ï45,4 32,5ï45,3 

ï MÑm (ʤʤ) 40,4Ñ1,5 37,0Ñ2,0 

ʇʨʠʤʝʯʘʥʠʝ. N ï ʢʦʣʠʯʝʩʪʚʦ ʩʝʛʦʣʝʪʦʢ, L.c. ï 

ʜʣʠʥʘ ʛʦʣʦʚʳ, Lt.c. ï ʰʠʨʠʥʘ ʛʦʣʦʚʳ, L ï ʜʣʠʥʘ ʪʝʣʘ, 

L.c.d. ï ʜʣʠʥʘ ʭʚʦʩʪʘ, M ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, m ï 

ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ. 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʢʠʪʘʡʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʨʦʚʝʣʠ ʨʷʜ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʢʣʠʥʘʣʴʥʦʡ (ʛʝʦʛʨʘ-





03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʇʦʨʪʥʷʛʠʥʘ ɽ.ʖ., ʄʘʩʣʦʚʘ ʀ.ɺ. 
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T. amurensis ʠ T. wolteri ʦʪʢʘʟʘʣʠʩʴ ʧʦʝʜʘʪʴ ʤʦʢʨʠʮ, 

ʯʝʨʚʝʡ, ʩʪʘʬʠʣʠʥʠʜ ʠ ʤʫʨʘʚʴʝʚ. K.-S. Koo ʠ H.-S. Oh 

[12] ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʘʮʠʦʥ 

T. wolteri ʥʝ ʚʭʦʜʷʪ ʤʫʨʘʚʴʠ, ʟʝʤʣʷʥʳʝ ʯʝʨʚʠ ʠ ʞʫʢʠ. 

ȸɆɇɑɎɜɆ 3 ï ȮɍɇɎɖɆɘɋɑɢɓɔɗɘɢ T. amurensis Ɏ 
T. wolteri ɕɖɎ Ɉɡɇɔɖɋ ɕɎɟɋɈɡɛ ɔɇɠɋɐɘɔɈ 

ɺʠʜ ʧʠʱʠ T. amurensis T. wolteri 

ɼʦʞʜʝʚʳʝ ʯʝʨʚʠ 

ʆʪʨ. Lumbricomorpha 

ʉʝʤ. Lumbricidae  

ï ï 

ʄʥʦʛʦʥʦʞʢʠ 

ʂʣʘʩʩ Chilopoda 

ʆʪʨ. Geophilomorpha 

ʆʪʨ. Lithobiomorpha  

+ + 

ʄʦʢʨʠʮʳ 

ʆʪʨ. Isopoda 

ʇʦʜʦʪʨ. Oniscidea 

ï ï 

ʇʘʫʢʠ 

ʆʪʨ. Aranei  
+ + 

ʄʫʨʘʚʴʠ 

ʆʪʨ. Hymenoptera 

ʉʝʤ. Formicidae  

ï ï 

ʉʪʘʬʠʣʠʥʠʜʳ 

ʆʪʨ. Coleoptera 

ʉʝʤ. Staphylinidae  

ï ï 

ʃʠʯʠʥʢʠ ʤʫʯʥʦʛʦ ʭʨʫʱʘʢʘ 

ʆʪʨ. Coleoptera 

ʉʝʤ. Tenebrionidae (larva) 

+ + 

ʄʫʭʠ 

ʆʪʨ. Diptera 

ʉʝʤ. Muscidae 

+ + 

ʊʘʨʘʢʘʥʳ 

ʆʪʨ. Blattodea 

ʉʝʤ. Ectobiidae 

+ + 

ʉʚʝʨʯʢʠ 

ʆʪʨ. Orthoptera 

ʉʝʤ. Gryllidae 

+ + 

ʇʨʠʤʝʯʘʥʠʝ. ç+è ï ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ 

ʧʠʱʠ; çïè ï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʱʠ. 

ʄʳ ʩʤʦʛʣʠ ʫʪʦʯʥʠʪʴ ʜʘʥʥʳʝ ɸ.ʇ. ʇʘʚʣʦʚʘ, ʢʦʪʦ-

ʨʳʡ ʧʠʩʘʣ, ʯʪʦ ʧʨʝʞʜʝ ʯʝʤ ʟʘʛʣʦʪʠʪʴ ʧʠʱʫ, ʷʱʝʨʠʮʳ 

ʜʦʚʦʣʴʥʦ ʜʦʣʛʦ ʝʝ ʪʨʷʩʫʪ [4]. ʆʥ ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ 

ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʜʦʙʳʯʠ ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʦʥʠ ʨʘʟʨʳʚʘʶʪ ʝʝ ʥʘ ʯʘʩʪʠ. ʄʳ ʦʪʤʝʪʠʣʠ, 

ʯʪʦ ʧʨʠ ʨʘʚʥʳʭ ʨʘʟʤʝʨʘʭ ʨʘʟʥʘʷ ʜʦʙʳʯʘ (ʧʘʫʢ, ʤʫʭʘ, 

ʪʘʨʘʢʘʥ, ʤʥʦʛʦʥʦʞʢʘ) ʧʦʝʜʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ʇʝʨʚʳʝ 

ʪʨʠ ʦʙʲʝʢʪʘ ʧʦʛʣʦʱʘʶʪʩʷ ʧʦʩʣʝ ʜʦʣʛʦʛʦ ʚʩʪʨʷʭʠʚʘ-

ʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʤʥʦʛʦʥʦʞʢʘ ʢʘʞʜʳʡ ʨʘʟ ʟʘʛʣʘʪʳʚʘ-

ʣʘʩʴ ʩʨʘʟʫ. ɺʦʟʤʦʞʥʦ, ʟʜʝʩʴ ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʫʜʦʙʥʘʷ ʬʦʨʤʘ ʧʠʱʠ ʜʣʷ ʟʘʛʣʘʪʳʚʘ-

ʥʠʷ, ʘ ʥʝ ʦʙʱʠʡ ʝʝ ʨʘʟʤʝʨ. 

ʅʝ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ U. Schluter [8, 

ʩ. 44] ʦ ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʪʨʠ ʜʥʷ ʩʝʛʦʣʝʪʢʠ Taky-

dromus ʥʠʯʝʛʦ ʥʝ ʝʜʷʪ. ɺ ʥʘʰʝʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʝʛʦ-

ʣʝʪʢʠ T. amurensis ʧʨʠʥʠʤʘʣʠ ʧʠʱʫ ʫʞʝ ʯʝʨʝʟ 2ï

3 ʯʘʩʘ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʷʠʮ. 

ˤ·͍ͦ͒· 
ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪ-

ʜʝʣʴʥʳʭ ʘʩʧʝʢʪʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʧʠʪʘʥʠʷ ʜʚʫʭ ʤʘ-

ʣʦʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʷʱʝʨʠʮ ʨʦʜʘ ï Takydromus: 

Takydromus wolteri ʠ Takydromus amurensis ï ʚ ʩʝʚʝʨ-

ʥʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʠʭ ʘʨʝʘʣʘ (ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, 

ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʈʦʩʩʠʷ). 

ɺʧʝʨʚʳʝ ʚ ʧʨʠʨʦʜʝ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʩʦʚʤʝʩʪʥʘʷ 

ʢʣʘʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʩʘʤʦʢ T. amurensis ï 30 ʷʠʮ. 

ɺʧʝʨʚʳʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʩʨʦʢʘʤ ʠʥʢʫʙʘ-

ʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʵʪʠʭ 

ʚʠʜʦʚ: ʫ T. amurensis ï 44ï56 ʜʥʝʡ, ʫ T. wolteri ï 42ï

44. 

ʆʪʤʝʯʝʥʳ ʙʦʣʝʝ ʨʘʥʥʠʝ, ʯʝʤ ʫʢʘʟʳʚʘʣʦʩʴ ʚ ʣʠʪʝ-

ʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʩʨʦʢʠ ʚʳʭʦʜʘ ʠʟ ʷʠʮ ʩʝʛʦʣʝʪʦʢ 

T. wolteri ï ʩʝʨʝʜʠʥʘ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʢʣʠʥʘʣʴʥʦʡ ʠʟʤʝʥʯʠ-

ʚʦʩʪʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʠ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʨʦʢʦʚ ʠʥʢʫʙʘʮʠʠ ʷʠʮ ʫ T. wolteri 

ʧʨʦʪʠʚʦʨʝʯʘʪ ʧʨʝʜʧʦʣʦʞʝʥʠʶ ʢʠʪʘʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʝʡ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʩʨʦʢʦʚ ʠʥʢʫʙʘʮʠʠ T. wolteri ʧʨʠ 

ʧʨʦʜʚʠʞʝʥʠʠ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʷʠʮ ʚ ʢʣʘʜʢʝ T. wolteri ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʵʪʦʤʫ ʧʘʨʘʤʝʪʨʫ ʜʣʷ ʧʨʦʚʠʥʮʠʠ 

ʍʝʡʣʫʥʮʟʷʥ (ʂʅʈ). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ, ʪʘʢ ʢʘʢ ʧʦ-

ʥʠʞʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪ ʧʨʠʚʦʜʷʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʩʨʦʢʦʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʝʟʦʥʘ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʢ ʩʦʢʨʘʱʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʢʣʘʜʦʢ, ʦʪʢʣʘ-

ʜʳʚʘʝʤʳʭ ʟʘ ʪʝʧʣʳʡ ʧʝʨʠʦʜ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʷʠʮ ʚ ʢʘʞʜʦʡ ʢʣʘʜʢʝ. 

ʊʨʝʙʫʶʪʩʷ ʜʘʣʴʥʝʡʰʠʝ, ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠ ʜʝʪʘʣʴʥʳʝ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʪʦʡ ʪʝʤʝ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ T. wolteri ʠ T. amurensis ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʙʠʨʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʙʝʩʧʦ-

ʟʚʦʥʦʯʥʳʭ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʪʨʷʜʦʚ ʠ ʩʝʤʝʡʩʪʚ: 

Aranei, Geophilomorpha, Lithobiomorpha, Tenebrioni-

dae (larve), Muscidae, Ectobiidae ʠ Gryllidae. 

ʇʨʠʚʦʜʷʪʩʷ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʧʠʱʝʚʦʤʫ ʧʦʚʝ-

ʜʝʥʠʶ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʨʘʨʠʫʤʘ. ʆʙʘ ʚʠʜʘ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʫʤʝʨʱʚʣʝʥʠʷ ʠ ʧʦʝʜʘʥʠʷ ʜʦʙʳʯʠ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢ ʢʘʢʦʡ ʛʨʫʧʧʝ ʙʝʩʧʦʟʚʦʥʦʯ-

ʥʳʭ ʦʥʘ ʦʪʥʦʩʠʪʩʷ. ɺʦʟʤʦʞʥʦ, ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ 

ʧʨʠ ʚʳʙʦʨʝ ʬʦʨʤʳ ʧʦʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʠʧ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ ʧʠʱʝʚʦʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʟʘʛʣʘʪʳʚʘʥʠʷ, ʘ ʥʝ ʦʙ-

ʱʠʡ ʝʝ ʨʘʟʤʝʨ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʛʦ-

ʣʝʪʢʠ T. amurensis ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʧʠʱʫ ʫʞʝ ʯʝʨʝʟ 

2ï3 ʯʘʩʘ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʷʠʮ. 

ɺʳʨʘʞʘʝʤ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʄ.ɺ. ɸʢʫ-

ʣʝʥʢʦ ʟʘ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʜʦʣʛʦʭʚʦʩʪʢʘʤ, 

ʖ.ɽ. ɼʦʯʝʚʦʤʫ ʠ ɸ.C. ʇʦʨʪʥʷʛʠʥʫ ʟʘ ʧʦʤʦʱʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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INDIVIDUAL ASPECTS OF TAKYDROMUS WOLTERI AND TAKYDROMUS AMURENSIS BIOLOGY 
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Abstract. The paper presents information regarding specific aspects of reproduction and nutrition of two poorly 

studied lizard species of genus Takydromus (Takydromus wolteri and Takydromus amurensis) in the north-eastern 

part of their habitat (Primorskiy Krai, Far East, Russia). The material given in the publication was collected both in 

natural and laboratory conditions. Data related to quantity as well as size of eggs and juveniles (right after their birth) 

are presented. The joint clutch of several female of T. amurensis was found for the first time and contained 30 eggs. 

For the first time the incubation period has been reported for these species that inhabit Russian territory 

(T. amurensis ï 44ï56 days, T. wolteri ï 42ï44). Date of escape from eggs has been revealed for T. wolteri to be ear-

lier than given in literature and occur on second decade of August. Cline dependence of morphometric and reproduc-

tive parameters have been dealt. Both species have been shown to prefer the following invertebrates as meal in lab 

conditions ï Aranei, Geophilomorpha, Lithobiomorpha, Tenebrionidae (larve), Muscidae, Ectobiidae ʠ Gryllidae. 

New information regarding nutritional behavior is provided for T. wolteri and T. amurensis in terrarium conditions. 

Both species use various traits to kill and to eat the catch based on the group to which the invertebrate is related. It 

has been shown empirically that juveniles of T. amurensis can eat meal right in 2ï3 hours after their escape from the 

eggs. 

Keywords: Lacertidae; Takydromus wolteri; Takydromus amurensis; peculiarities of reproduction; lab incubation; 

incubation period; egg size; quantity of eggs; juveniles quantity; cline dependence; nutritional behavior; nutritional 

selectivity; Primorskiy Krai; Far East; Russia. 

ʋɼʂ 574 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 05.10.2017 

ˏ˛˞˞˟ˍ˚˛ˏ˘˒˚˕˒ ˚ˍ˞˒˘˒˚˕ˬ ˜˟˕ˣ ˏ ˞˛˞˚˛ˏ˨ˢ ̆ ˒˞ˍˢ 
˜˛˞˘˒ ˗ˍ˟ˍ˞˟˝˛ˡ˕ˤ˒˞˗˕ˢ ˜˛˓ˍ˝˛ˏ ςπρ0 ː ˛ˑ̱ 

É 2017 

ʉʦʨʦʢʠʥʘ ʖʣʠ ̫ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʠ ʟʦʦʣʦʛʠʠ 

ɹʦʨʷʢʦʚʘ ɽʣʝʥʘ ɽʚʛʝʥʴʝʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʠ ʟʦʦʣʦʛʠʠ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

(ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʧʦʩʣʝ ʧʦʞʘʨʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʭʦʜʠʣʠ ʚ ʜʚʫʭ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʘʭ: çʂʝʨʞʝʥʩʢʠʡè ʠ çʄʦʨʜʦʚʩʢʠʡè, ʨʘʩʧʦʣʘʛʘʶʱʠʭ-

ʩʷ ʚ ʩʝʚʝʨʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ ʥʠʞʝʛʦʨʦʜʩʢʦʛʦ ʇʦʚʦʣʞʴʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʜʘʥʥʳʭ ʆʆʇʊ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʜʝʥʳ ʢ ʤʠʥʠʤʫʤʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʭʦʜʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʚ ʵʪʘʣʦʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʋʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʢʘʢ ʚ ʟʘʪʨʦʥʫʪʳʭ ʧʦʞʘʨʘʤʠ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʧʦʚʝʜʥʠʢʦʚ, ʪʘʢ ʠ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʪʦʚ ʧʪʠʮ ʩʧʫʩʪʷ ʧʷʪʴ ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʘ. ʅʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ ʜʠʥʘʤʠʢʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʙʱʝʩʪʚʘ ʧʪʠʮ ʧʦʩʣʝ ʧʦʞʘʨʦʚ ʠ ʝʝ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʠʩʪʦʨʠʠ 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʉʦʨʦʢʠʥʘ ʖ.ɸ., ɹʦʨʷʢʦʚʘ ɽ.ɽ. 
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ʠʩʭʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʟʫʯʝʥʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʠ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ 

ʦʥʠ ʨʘʟʣʠʯʥʳ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʊʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ ʥʘʩʝ-

ʣʝʥʠʠ ʧʪʠʮ ʠʟʫʯʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʛʠʜʨʦʨʝʞʠʤʘ 

ʥʘ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʦʚ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʨʠʦʙʚʦʜʥʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʧʫʣʷʮʠʠ 

ʢʫʣʠʢʦʚ ʨʦʜʦʚ Gallinago ʠ Tringa, ʭʦʪʷ ʤʘʩʰʪʘʙ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʦʢʘʟʘʣʩʷ ʥʝʚʝʣʠʢ, ʦʩʦʙʝʥʥʦ ʚ ʄʦʨʜʦʚʩʢʦʤ ʟʘ-

ʧʦʚʝʜʥʠʢʝ, ʨʘʩʧʦʣʘʛʘʶʱʝʤʩʷ ʶʞʥʝʝ. ʀʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʨʥʠʪʦʢʦʤʧʣʝʢ-

ʩʦʚ ʥʘ ʧʦʩʪʨʘʜʘʚʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʙʣʠʢʘ ʤʝʩʪʦʦʙʠʪʘ-

ʥʠʷ ʧʦʩʣʝ ʧʦʞʘʨʦʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʚʳʨʘʚʥʝʥʥʦʩʪʴ ʚʠʜʦʚ, ʦʮʝʥʠʚʘʝʤʘʷ ʧʦ ʠʥʜʝʢʩʫ ʇʠʝʣʫ, 

ʦʩʪʘʝʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʪʦ ʝʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʩʠʣʝʥʠʷ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʩʦʦʙʱʝʩʪʚ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʬʘʫʥ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʩʝʣʝʥʠʝ ʧʪʠʮ; ʧʠʨʦʛʝʥʥʳʝ ʩʫʢʮʝʩʩʠʠ; ʧʠʨʦʛʝʥʥʦ-ʟʘʚʠʩʠʤʳʝ ʩʦʦʙʱʝʩʪʚʘ; ʂʝʨʞʝʥʩʢʠʡ 

ʟʘʧʦʚʝʜʥʠʢ; ʧʦʞʘʨʳ; ʦʨʥʠʪʦʬʘʫʥʘ; ʄʦʨʜʦʚʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ; ʣʝʩʥʳʝ ʚʠʜʳ; ʦʧʫʰʝʯʥʳʝ ʚʠʜʳ; ʚʠʜʦʚʦʝ ʙʦʛʘʪ-

ʩʪʚʦ; ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ; ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ; ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ; ʧʦʩʣʝʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ; ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ; 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ; ʚʳʨʘʚʥʝʥʥʦʩʪʴ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʘʟʚʠʪʠʝ ʣʝʩʥʳʭ ʙʠʦʮʝʥʦʟʦʚ, ʷʚʣʷʶʪʩʷ ʧʦʞʘʨʳ. 

ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʥʦʚʳʝ ʣʝʩʘ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʠʨʦʛʝʥʥʦ ʫʷʟʚʠʤʳ-

ʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʦʛʥʷ ʥʘ 

ʜʘʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚʝʩʴʤʘ ʥʝʧʦʣʥʳ ʠ ʬʨʘʛʤʝʥʪʘʨʥʳ 

[1ï5], ʧʦʵʪʦʤʫ ʠʭ ʠʟʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʪʦʣʴ ʦʙʰʠʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʨʫʰʘʶʱʝʤʫ ʜʝʡ-

ʩʪʚʠʶ ʦʛʥʷ. ʅʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʞʠ-

ʚʦʪʥʦʛʦ ʤʠʨʘ, ʦʪʨʘʞʘʶʱʠʤ ʩʦʩʪʦʷʥʠʝ ʚʩʝʛʦ ʙʠʦʮʝ-

ʥʦʟʘ ʚ ʮʝʣʦʤ, ʷʚʣʷʶʪʩʷ ʧʪʠʮʳ. 

ʇʦʩʣʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʦʞʘʨʦʚ 2010 ʛʦʜʘ ʧʦ-

ʩʪʨʘʜʘʣʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʨʘʚʥʠʥʳ. ʊʘʢ, ʦʛʥʝʤ ʙʳʣʦ ʦʭʚʘʯʝʥʦ ʦʢʦʣʦ 45% ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʂʝʨʞʝʥʩʢʠʡ, ʘ ʚ ʄʦʨʜʦʚ-

ʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʦʢʦʣʦ 33% ʪʝʨʨʠʪʦʨʠʠ [6]. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʪʥʝʛʦ ʥʘʩʝ-

ʣʝʥʠʷ ʧʪʠʮ ʚ ʂʝʨʞʝʥʩʢʦʤ ʠ ʄʦʨʜʦʚʩʢʦʤ ʟʘʧʦʚʝʜʥʠ-

ʢʘʭ ʯʝʨʝʟ ʧʷʪʴ ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʦʚ 2010 ʛʦʜʘ. ɺ ʂʝʨ-

ʞʝʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʫʯʝʪʳ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠʩʴ ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ, ʘ ʚ ʄʦʨʜʦʚʩʢʦʤ ʟʘʧʦ-

ʚʝʜʥʠʢʝ ï ʚ ʠʶʥʝ ʠ ʠʶʣʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʧʪʠʮ ʧʨʦʚʦʜʠʣʠ ʤʘʨʰʨʫʪʥʳʤ ʤʝʪʦʜʦʤ ʙʝʟ ʬʠʢʩʠʨʦ-

ʚʘʥʥʦʡ ʫʯʝʪʥʦʡ ʧʦʣʦʩʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʩʯʝʪʦʤ 

ʧʦ ʩʨʝʜʥʝʛʨʫʧʧʦʚʳʤ ʜʘʣʴʥʦʩʪʷʤ ʦʙʥʘʨʫʞʝʥʠʷ [7]. 

ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʩʯʠʪʘʣʠʩʴ ʚʠʜʳ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ 

ʩʦʦʙʱʝʩʪʚʝ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 10% [8]. ɺʩʝ ʤʘʪʝʨʠʘʣʳ 

ʚʥʝʩʝʥʳ ʚ ʙʘʥʢ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʠ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʀʥʩʪʠʪʫʪʘ ʩʠʩʪʝʤʘʪʠʢʠ ʠ ʵʢʦʣʦʛʠʠ ʞʠ-

ʚʦʪʥʳʭ (ʀʉʠʕɾ) ʉʆ ʈɸʅ, ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘ-

ʙʦʪʢʘ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦ-

ʛʨʘʤʤ ʵʪʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʧʪʠʮ ʜʘʥʳ ʧʦ çʂʘʪʘʣʦʛʫ ʧʪʠʮ 

ʉʉʉʈè [9]. ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʩʯʠʪʘʶʪʩʷ ʚʠʜʳ ʩ ʜʦ-

ʣʝʡ ʚ ʩʦʦʙʱʝʩʪʚʝ ʙʦʣʝʝ 10% (ʧʦ ʦʙʠʣʠʶ, ʙʠʦʤʘʩʩʝ), 

ʘ ʬʦʥʦʚʳʤʠ ï ʩ ʦʙʠʣʠʝʤ ʙʦʣʝʝ ʦʜʥʦʡ ʦʩʦʙʠ ʥʘ 1 ʢʤĮ 

[8]. ʊʠʧ ʬʘʫʥʳ ʧʨʠʚʦʜʠʪʩʷ ʧʦ ɹ.ʂ. ʐʪʝʛʤʘʥʫ [10]. 

ʋʯʝʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʦʩʥʦʚʥʳʭ ʤʝʩʪʦʦʙʠʪʘ-

ʥʠʷʭ ʠʩʩʣʝʜʫʝʤʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘ-

ʧʦʚʝʜʥʠʢʘ çʂʝʨʞʝʥʩʢʠʡè, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʨʘʟʥʦ-

ʚʦʟʨʘʩʪʥʳʭ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʩ ʦʢʨʘʠʥʘʤʠ 

ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʠ ʚʳʚʘʣʘʤʠ ï ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʝ 

(ʧʦʩʣʝ ʚʝʨʭʦʚʳʭ ʧʦʞʘʨʦʚ), ʤʘʣʦ ʥʘʨʫʰʝʥʥʳʝ (ʧʦʩʣʝ 

ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ) ʠ ʥʝʥʘʨʫʰʝʥʥʳʝ ʧʦʞʘʨʘʤʠ, ʚʝʨ-

ʭʦʚʳʝ ʙʦʣʦʪʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʙʣʝʩʝʥʥʦʩʪʠ ʩ ʫʯʘʩʪ-

ʢʘʤʠ ʣʝʩʘ ʥʘ ʛʨʠʚʘʭ (ʜʘʣʝʝ ʚ ʪʝʢʩʪʝ ï ʚʝʨʭʦʚʳʝ ʙʦʣʦ-

ʪʘ) ï ʥʘʨʫʰʝʥʥʳʝ ʠ ʥʝ ʥʘʨʫʰʝʥʥʳʝ ʧʦʞʘʨʘʤʠ. ɺ ʟʘ-

ʧʦʚʝʜʥʠʢʝ çʄʦʨʜʦʚʩʢʠʡè ʫʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʩʪʘʨʦ-

ʚʦʟʨʘʩʪʥʳʭ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ, ʥʝ ʥʘʨʫʰʝʥ-

ʥʳʭ ʧʦʞʘʨʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʠʭ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʘʥʘʣʦʛʘʭ 

ʠ ʧʦʡʤʝʥʥʳʭ ʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ. ɼʦ-

ʧʦʣʥʠʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʫʯʝʪʳ ʧʪʠʮ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʷʭ ʧʦʩʝʣʢʦʚ ʈʫʩʪʘʡ ʠ ʉʪʝʢʣʷʥʥʳʡ, ʧʨʠʣʝʛʘʶʱʠʭ 

ʢ ʟʘʧʦʚʝʜʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ. 

ɺ ʭʦʜʝ ʫʯʝʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ çʄʦʨ-

ʜʦʚʩʢʠʡè ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 64 ʚʠʜʘ ʧʪʠʮ ʠʟ 28 ʩʝ-

ʤʝʡʩʪʚ, 11 ʦʪʨʷʜʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 29% ʦʪ ʚʩʝʭ ʚʠ-

ʜʦʚ ʟʘʧʦʚʝʜʥʠʢʘ [11]. ʊʦʛʜʘ ʢʘʢ ʚ ʂʝʨʞʝʥʩʢʦʤ ʟʘʧʦ-

ʚʝʜʥʠʢʝ ʟʘ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 108 ʚʠʜʦʚ 

ʠʟ 38 ʩʝʤʝʡʩʪʚ, 14 ʦʪʨʷʜʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 59% ʦʪ 

ʚʩʝʭ ʚʠʜʦʚ ʟʘʧʦʚʝʜʥʠʢʘ [12]. 

ʃʝʪʥʝʝ ʥʘʩʝʣʝʥʠʝ ʧʪʠʮ ʟʘʧʦʚʝʜʥʠʢʘ çʂʝʨʞʝʥ-

ʩʢʠʡè ʩʦʩʪʦʠʪ ʠʟ ʜʝʚʷʪʠ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʘ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ çʄʦʨʜʦʚʩʢʠʡè ï ʚʩʝʛʦ ʧʷʪʠ. ɹʦʣʴʰʠʥ-

ʩʪʚʦ ʠʟ ʥʠʭ ʩʦʩʪʦʠʪ ʠʟ 1ï3 ʚʠʜʦʚ (ʛʦʣʘʨʢʪʠʯʝʩʢʠʡ, 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ, ʤʦʥʛʦʣʴʩʢʠʡ, ʢʠʪʘʡʩʢʠʡ, ʪʠʙʝʪ-

ʩʢʠʡ ʪʠʧʳ ʬʘʫʥʳ, ʚʠʜʳ ʥʝʷʩʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ), 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʥʘʩʝʣʝʥʠʠ ʧʪʠʮ 

ʧ. ʈʫʩʪʘʡ ʠ ʧ. ʉʪʝʢʣʷʥʥʳʡ. ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ çʂʝʨʞʝʥʩʢʠʡè ʙʳʣ ʦʪʤʝʯʝʥ ʪʠʧ ʬʘʫʥʳ 

ï ʪʠʙʝʪʩʢʠʡ, ʪʦʛʜʘ ʢʘʢ ʘʨʢʪʠʯʝʩʢʠʡ, ʥʘʧʨʦʪʠʚ, ʥʝ 

ʚʩʪʨʝʯʝʥ. 

ʆʩʥʦʚʫ ʣʝʪʥʠʭ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʦʚ ʩʦʩʪʘʚʣʷʶʪ ʝʚ-

ʨʦʧʝʡʩʢʠʝ ʚʠʜʳ ʥʘ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

(ʦʪ 14 ʜʦ 34 ʚʠʜʦʚ), ʯʪʦ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʂʝʨʞʝʥʩʢʦʤ 

ʠ ʜʦ ʧʦʞʘʨʦʚ [13]. 

ɺ ʂʝʨʞʝʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʫʯʘʩʪʠʝ ʝʚʨʦʧʝʡʩʢʠʭ 

ʚʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 43ï86% ʧʦ ʦʙʠʣʠʶ. ɺ ʛʥʝʟʜʦ-

ʚʦʡ ʧʝʨʠʦʜ ʠʭ ʜʦʣʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʟʘʧʦʚʝʜʥʠʢʘ (74ï86%), ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʦʚ ʧ. ʈʫʩʪʘʡ (52% ʧʦ 

ʦʙʠʣʠʶ). ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʫʯʘʩʪʠʝ ʝʚʨʦʧʝʡ-

ʩʢʠʭ ʚʠʜʦʚ ʚ ʨʷʜʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩʥʠʞʘʝʪʩʷ ʜʦ 46ï

67%, ʘ ʚ ʧ. ʈʫʩʪʘʡ ʜʦ 43%. ɺ ʄʦʨʜʦʚʩʢʦʤ ʟʘʧʦʚʝʜ-

ʥʠʢʝ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʝʚʨʦʧʝʡʩʢʠʭ 

ʚʠʜʦʚ ʜʦ 70%, ʥʦ ʚ ʧʦʩʝʣʢʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʠʞʝ 42%. 

ʅʝʩʢʦʣʴʢʦ ʥʠʞʝ ʜʦʣʷ ʫʯʘʩʪʠʷ ʩʠʙʠʨʩʢʠʭ ʚʠʜʦʚ ʚ 

ʥʘʩʝʣʝʥʠʠ ʧʪʠʮ ʦʙʦʠʭ ʟʘʧʦʚʝʜʥʠʢʦʚ. ɺ ʂʝʨʞʝʥʩʢʦʤ 

ʜʦʣʷ ʩʠʙʠʨʩʢʠʭ ʚʠʜʦʚ ʚ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ ʚʝʟʜʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 14% ʧʦ ʦʙʠʣʠʶ, ʠ ʪʦʣʴʢʦ 

ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʚʝʟʜʝ ʚʦʟʨʘʩʪʘʝʪ ʙʦʣʝʝ ʯʝʤ 

ʚ ʜʚʘ ʨʘʟʘ. ʅʘʠʙʦʣʴʰʝʝ ʫʯʘʩʪʠʝ ʩʠʙʠʨʩʢʠʭ ʚʠʜʦʚ ʚ 

ʵʪʦ ʚʨʝʤʷ ʦʪʤʝʯʝʥʦ ʚ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʘʭ ʥʝ ʥʘʨʫ-

ʰʝʥʥʳʭ ʧʦʞʘʨʘʤʠ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ï ʜʦ 35% ʧʦ ʦʙʠ-

ʣʠʶ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʄʦʨʜʦʚʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠʭ 

ʜʦʣʷ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 20% ʚ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʙʝʨʝʟʦʚʦ-

ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ, ʥʝ ʟʘʪʨʦʥʫʪʳʭ ʧʦʞʘʨʘʤʠ, ʘ ʥʘ ʩʛʦ-

ʨʝʚʰʝʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ (ʜʦ 15%). 
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ʊʨʘʥʩʧʘʣʝʘʨʢʪʳ ʟʘʤʝʪʥʫʶ ʜʦʣʶ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ 
ʩʦʩʪʘʚʣʷʶʪ ʚ ʥʘʩʝʣʝʥʠʠ ʧʪʠʮ ʧʧ. ʈʫʩʪʘʡ ʠ ʉʪʝʢʣʷʥ-
ʥʳʡ (ʜʦ 44% ʧʦ ʦʙʠʣʠʶ), ʪʦʛʜʘ ʢʘʢ ʥʘ ʦʩʪʘʣʴʥʳʭ 
ʪʝʨʨʠʪʦʨʠʷʭ ʠʭ ʫʯʘʩʪʠʝ ï ʥʝ ʙʦʣʝʝ 15%. 
ɺʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳ-

ʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ï ʜʦ 55 ʚʠʜʦʚ ï ʚ ʟʘʧʦʚʝʜʥʠʢʝ 
çʂʝʨʞʝʥʩʢʠʡè, ʪʦʛʜʘ ʢʘʢ ʚ ʄʦʨʜʦʚʩʢʦʤ ʵʪʠ ʧʦʢʘʟʘ-
ʪʝʣʠ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʠ ʩʦʩʪʘʚʣʷʶʪ 36 ʚʠʜʦʚ. ʆʪ-
ʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʧʦʩʝʣʢʦʚ, 
ʢʦʪʦʨʦʝ ʚʳʰʝ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ (ʜʦ 61 ʚʠʜʘ). ʅʦʚʳʭ 
ʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʠʨʦʛʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʥʝ 
ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʛʦʚʦʨʠʪ ʦ 
ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʧʠʨʦʛʝʥʥʦ-ʟʘʚʠʩʠʤʳʭ 
ʩʦʦʙʱʝʩʪʚ, ʜʣʷ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʠʝ ʚʠʜʳ 
ʭʘʨʘʢʪʝʨʥʳ. 
ʆʩʥʦʚʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʚ ʩʦʩʪʘʚʝ 

ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʟʘʧʦʚʝʜʥʠʢʦʚ ʷʚʣʷʶʪʩʷ ʣʝʩʥʳʝ ʠ 
ʦʧʫʰʝʯʥʳʝ ʚʠʜʳ. ʀʭ ʩʦʦʪʥʦʰʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʦʙʣʠʢ 
ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ, ʧʦʩʢʦʣʴʢʫ ʜʦʣʷ ʦʩʪʘʣʴʥʳʭ 
ʛʨʫʧʧ ʥʝ ʩʪʦʣʴ ʚʝʣʠʢʘ, ʢʨʦʤʝ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʧʦʩʝʣ-
ʢʦʚ. ʃʝʩʥʳʝ ʚʠʜʳ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʚ ʥʝʥʘ-
ʨʫʝhʥʥʳʭ ʣʝʩʘʭ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʚ ʄʦʨʜʦʚ-
ʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ (ʜʦ 72%), ʭʦʪʷ ʚ ʂʝʨʞʝʥʩʢʦʤ ʦʥʠ 
ʥʝ ʩʠʣʴʥʦ ʫʩʪʫʧʘʶʪ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ (ʜʦ 66%). ʆʧʫ-
ʰʝʯʥʳʝ ʚʠʜʳ ʚ ʦʙʦʠʭ ʟʘʧʦʚʝʜʥʠʢʘʭ ʩʦʩʪʘʚʣʷʶʪ ʜʦ-
ʚʦʣʴʥʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚ ʥʘʩʝʣʝʥʠʠ ʧʪʠʮ ʥʘʨʫʰʝʥ-
ʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ï ʜʦ 54%, ʭʦʪʷ ʥʘ ʩʠʣʴʥʦ ʥʘʨʫʰʝʥ-
ʥʳʭ ʞʝ ʫʯʘʩʪʢʘʭ ʠʭ ʜʦʣʷ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ (ʧʦ 46% 
ʦʙʠʣʠʶ). ɺ ʮʝʣʦʤ ʤʳ ʧʦʣʫʯʘʝʤ ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʦʣʠ 
ʣʝʩʥʳʭ ʚʠʜʦʚ ʚ ʥʘʩʝʣʝʥʠʠ ʧʪʠʮ ʥʝʥʘʨʫʰʝʥʥʳʭ ʪʝʨ-
ʨʠʪʦʨʠʡ ʠ ʥʝʙʦʣʴʰʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʠʣʠ ʧʨʠʤʝʨʥʦ 
ʨʘʚʥʳʡ ʧʨʦʮʝʥʪ ʚ ʥʘʨʫʰʝʥʥʳʭ. ʕʪʦ ʤʦʞʝʪ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʣʦʞʥʳʭ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ 
ʧʣʘʩʪʠʯʥʦʩʪʠ ʣʝʩʥʳʭ ʚʠʜʦʚ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʜʘʥʥʦʡ 
ʪʝʨʨʠʪʦʨʠʠ, ʠ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʨʦʮʝʩ-
ʩʘʤʠ ʥʘ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʧʨʝʜʝʣʘʭ ʧʦʜʟʦʥʳ 
ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ [14]. 
ɺ ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 
ʜʦʣʠ ʫʯʘʩʪʠʷ ʣʝʩʥʳʭ ʚʠʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʫʰʝʯ-
ʥʳʤʠ ʠ ʚʠʜʘʤʠ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ [15]. 

ɼʦʣʷ ʦʢʦʣʦʚʦʜʥʳʭ ʚʠʜʦʚ ʥʝʚʝʣʠʢʘ (ʜʦ 6% ʧʦ 

ʦʙʠʣʠʶ). ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠʭ ʧʦ-ʧʨʝʞʥʝ-

ʤʫ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʳ ʥʘʨʫʰʝʥʥʳʭ 

ʧʦʞʘʨʘʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʘ ʪʘʢʞʝ ʥʝʥʘʨʫʰʝʥʥʳʭ 

ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʚ ʂʝʨʞʝʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ. ɺ ʄʦʨ-

ʜʦʚʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʜʦʝʤʦʚ, ʦʙʨʘʟʦ-

ʚʘʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʛʦʨʘʥʠʷ ʪʦʨʬʘ ʢʘʢ, ʥʘʧʨʠ-

ʤʝʨ, ʚ ʂʝʨʞʝʥʩʢʦʤ. 

ʋʯʘʩʪʠʝ ʚʠʜʦʚ ʦʪʢʨʳʪʳʭ ʩʫʭʦʜʦʣʦʚ ʚ ʦʨʥʠʪʦʢʦʤ-

ʧʣʝʢʩʘʭ ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʭ ʧʦʞʘʨʘʤʠ ʤʝʩʪʦʦʙʠʪʘ-

ʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ, ʦʩʦʙʝʥʥʦ ʚ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ 

(ʜʦ 20% ʧʦ ʦʙʠʣʠʶ.). ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʠʤ ʦʙʠ-

ʣʠʝʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʨʦʡ ʩʣʘʚʢʠ, ʢʦʪʦʨʘʷ ʚʳʭʦ-

ʜʠʪ ʟʜʝʩʴ ʜʘʞʝ ʚ ʯʠʩʣʦ ʜʦʤʠʥʘʥʪʦʚ (12ï13% ʧʦ ʦʙʠ-

ʣʠʶ). ʊʘʢʞʝ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʚʠʜʦʚ ʚ ʦʨʥʠʪʦʢʦʤʧʣʝʢ-

ʩʘʭ ʥʘʨʫʰʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʤʦʞʥʦ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʪʤʝʪʠʪʴ ʫʯʘʩʪʠʝ ʙʝʣʦʡ ʪʨʷʩʦʛʫʟʢʠ (ʜʦ 4% ʧʦ ʦʙʠ-

ʣʠʶ), ʩʘʜʦʚʦʡ ʢʘʤʳʰʝʚʢʠ ʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʦʚʩʷʥʢʠ 

(ʜʦ 2%). ʕʪʘ ʜʦʣʷ ʚʝʣʠʢʘ ʚ ʧʦʩʝʣʢʘʭ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

42 ʜʦ 57%. 

ɼʦʣʷ ʚʠʜʦʚ ʫʚʣʘʞʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʝʚʝʣʠʢʘ 

(ʥʝ ʙʦʣʝʝ 3%). ʕʪʘ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝ ʚʦʨʦʙʴʠ-

ʥʳʤʠ, ʘ ʚ ʦʩʥʦʚʥʦʤ ʢʫʣʠʢʘʤʠ ï ʙʝʢʘʩʦʤ, ʙʦʣʴʰʠʤ 

ʫʣʠʪʦʤ ʠ ʬʠʬʠ ʚ ʟʘʧʦʚʝʜʥʠʢʝ çʂʝʨʞʝʥʩʢʠʡè. ʆʜʥʘ-

ʢʦ ʚ ʄʦʨʜʦʚʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʜʦʣʷ ʵʪʠʭ ʚʠʜʦʚ ʦʯʝʥʴ 

ʤʘʣʘ. ʍʦʪʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʣʘʭʥʠʥʩʢʦʡ ʥʠʟʠʥʳ ʥʘ 

ʧʷʪʳʡ ʛʦʜ ʧʦʩʣʝ ʧʦʞʘʨʦʚ ʯʠʩʣʝʥʥʦʩʪʴ ʢʫʣʠʢʦʚ ʚʦʟ-

ʨʘʩʪʘʝʪ [16], ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʘʥʥʘʷ ʟʘʢʦʥʦ-

ʤʝʨʥʦʩʪʴ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʜʦʝʤʦʚ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʯʠʩʣʝʥʥʦʩʪʠ ʢʫʣʠʢʦʚ ʠ 

ʦʢʦʣʦʚʦʜʥʳʭ ʧʪʠʮ. 

ʋʯʘʩʪʠʝ ʜʥʝʚʥʳʭ ʠ ʥʦʯʥʳʭ ʭʠʱʥʳʭ ʧʪʠʮ ʚ ʩʦʩʪʘ-

ʚʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

(ʥʝ ʙʦʣʝʝ 0,5%). ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʩʝʭ ʦʙʩʣʝʜʦ-

ʚʘʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʭʦʪʷ ʥʘ ʥʝʥʘʨʫʰʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʣʝʩʦʚ ʠ ʙʦʣʦʪ ʚ ʂʝʨʞʝʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ 

ʟʘʤʝʪʥʦ ʨʝʞʝ. ʅʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʡ ʚʠʜ ʭʠʱʥʳʭ ʧʪʠʮ 

ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʥʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʄʦʨʜʦʚʩʢʦʛʦ ʟʘʧʦ-

ʚʝʜʥʠʢʘ ï ʦʙʳʢʥʦʚʝʥʥʳʡ ʢʘʥʶʢ, ʢʘʢ ʠ ʚ ɹʘʣʘʭʥʠʥ-

ʩʢʦʡ ʥʠʟʠʥʝ [17]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʧʦʞʘʨʦʚ, ʚ ʛʥʝʟʜʦʚʦʡ ʧʝʨʠ-

ʦʜ, ʚ ʥʘʨʫʰʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦ-

ʢʘ ʜʦʣʷ ʦʧʫʰʝʯʥʳʭ ʚʠʜʦʚ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘ-

ʨʷ ʟʘʤʝʪʥʦʤʫ ʫʯʘʩʪʠʶ ʚ ʥʘʩʝʣʝʥʠʠ ʧʪʠʮ ʣʝʩʥʦʛʦ 

ʢʦʥʴʢʘ, ʩʝʨʦʡ ʤʫʭʦʣʦʚʢʠ ʠ ʚʝʩʥʠʯʢʠ, ʘ ʚ ʄʦʨʜʦʚ-

ʩʢʦʤ ʢ ʥʠʤ ʝʱʸ ʜʦʙʘʚʣʷʝʪʩʷ ʪʝʥʴʢʦʚʢʘ. ʅʘʟʝʤʥʦ-

ʛʥʝʟʜʷʱʠʡʩʷ ʣʝʩʥʦʡ ʢʦʥʝʢ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʣʝʪʘ ʧʦ-

ʧʨʝʞʥʝʤʫ ʤʥʦʛʦʯʠʩʣʝʥ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʨʫʰʝʥʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ ʵʪʦʛʦ 

ʚʠʜʘ ʢ ʠʟʤʝʥʝʥʥʳʤ ʧʦʞʘʨʘʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ, ʥʘʧ-

ʨʠʤʝʨ, ʥʘ ʛʘʨʷʭ ɹʘʣʘʭʥʠʥʩʢʦʡ ʥʠʟʠʥʳ, ʦʪʤʝʯʘʶʪ ʠ 

ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [18]. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʦʨʥʠʪʦʢʦʤ-

ʧʣʝʢʩʘʭ ʥʘʨʫʰʝʥʥʳʭ ʧʦʞʘʨʘʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʣʝʩ-

ʥʦʡ ʢʦʥʝʢ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʜʦʤʠʥʘʥʪʦʚ, ʣʠʰʴ ʥʝʤʥʦ-

ʛʠʤ ʫʩʪʫʧʘʷ ʟʷʙʣʠʢʫ. ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʣʝʩ-

ʥʳʝ ʚʠʜʳ ʧʨʦʜʦʣʞʘʶʪ ʧʨʝʦʙʣʘʜʘʪʴ ʧʦ ʦʙʠʣʠʶ ʪʦʣʴ-

ʢʦ ʚ ʥʝʥʘʨʫʰʝʥʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʦʙʠʣʠʷ ʧʪʠʮ ʚ ʟʘʧʦʚʝʜʥʠʢʘʭ ʨʘʟʣʠ-

ʯʘʝʪʩʷ. ɺ ʄʦʨʜʦʚʩʢʦʤ ʦʥʦ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʚ 

ʂʝʨʞʝʥʩʢʦʤ. ʅʝʩʢʦʣʴʢʦ ʚʳʰʝ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ ʦʙʠʣʠʝ 

ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʥʝʢʦʪʦʨʳʭ ʣʝʩʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

(ʜʦ 832 ʦʩʦʙʠ/ʢʤĮ, ʪʘʙʣ. 2.) ʟʘʧʦʚʝʜʥʠʢʘ çʂʝʨʞʝʥ-

ʩʢʠʡè. 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʦʙʠʣʠʝ ʚʩʝʭ ʦʨʥʠʪʦʢʦʤ-

ʧʣʝʢʩʦʚ ʩʥʠʞʘʝʪʩʷ ï ʚ ʨʷʜʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʙʦʣʝʝ ʯʝʤ 

ʚ 2 ʨʘʟʘ. ɺ ʄʦʨʜʦʚʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʦʙʠʣʠʝ ʚ ʥʝʥʘ-

ʨʫʰʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʥʘʠʤʝʥʴʰʝʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 

ʜʦ 364 ʦʩʦʙʝʡ/ʢʤĮ (ʪʘʙʣ. 1). 

ʆʨʥʠʪʦʢʦʤʧʣʝʢʩʳ ʧ. ʈʫʩʪʘʡ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦ ʦʙʠʣʠʶ ʦʪ ʜʨʫʛʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ 

ʣʝʪʘ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʟʜʝʩʴ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʝʥ (ʜʦ 

1398 ʦʩʦʙʝʡ/ʢʤĮ) ʠ ʚ 1,5 ʠ ʙʦʣʝʝ ʢʨʘʪ ʧʨʝʚʦʩʭʦʜʠʪ 

ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʪʘʣʴʥʳʭ ʦʨʥʠʪʦʢʦʤʧʣʝʢ-

ʩʦʚ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ. 

ʊʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʦʙʠʣʠʝʤ ʠ ʧ. ʉʪʝʢʣʷʥ-

ʥʳʡ, ʛʜʝ ʦʙʠʣʠʝ ʜʦʩʪʠʛʘʝʪ 762 ʦʩʦʙʝʡ/ʢʤĮ. 

ɺ ʩʦʩʪʘʚʝ ʜʦʤʠʥʘʥʪʦʚ ʧʦ ʦʙʠʣʠʶ ʚ ʣʝʪʥʠʭ ʦʨʥʠ-

ʪʦʢʦʤʧʣʝʢʩʘʭ ʟʘʧʦʚʝʜʥʠʢʘ çʂʝʨʞʝʥʩʢʠʡè, ʚʢʣʶʯʘʷ 

ʧ. ʈʫʩʪʘʡ, ʦʪʤʝʯʝʥʦ 8 ʚʠʜʦʚ. ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ 

ʚʦ ʚʩʝʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʢʨʦʤʝ ʧ. ʈʫʩʪʘʡ, ʧʦ ʦʙʠʣʠʶ 

ʧʨʝʦʙʣʘʜʘʝʪ ʟʷʙʣʠʢ (ʜʦ 30%). ɺ ʩʧʣʦʰʥʳʭ ʦʜʥʦʦʙ-

ʨʘʟʥʳʭ ʤʘʩʩʠʚʘʭ ʥʝʥʘʨʫʰʝʥʥʳʭ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ 

ʣʝʩʦʚ ʦʥ ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʜʦʤʠʥʘʥʪ. ɺʝʟʜʝ, ʢʨʦʤʝ ʥʝ-

ʥʘʨʫʰʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʣʝʩʦʚ, ʢ ʟʷʙʣʠʢʫ ʧʨʠʩʦʝʜʠʥʷ-

ʝʪʩʷ ʣʝʩʥʦʡ ʢʦʥʝʢ (ʜʦ 19%). ɺ ʥʘʨʫʰʝʥʥʳʭ ʧʦʞʘʨʘʤʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʚ ʯʠʩʣʝ ʩʦʜʦʤʠʥʘʥʪʦʚ ʚ ʦʨʥʠʪʦʢʦʤ-

ʧʣʝʢʩʘʭ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʝʨʘʷ ʩʣʘʚʢʘ (ʜʦ 13%), ʘ 

ʥʘ ʥʝʥʘʨʫʰʝʥʥʳʭ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ ʠ ʚ ʤʘʣʦ ʥʘʨʫ-

ʰʝʥʥʳʭ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ï ʧʫʭʣʷʢ (ʜʦ 12%). 
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ȸɆɇɑɎɜɆ 1 ï ȴɗɓɔɈɓɡɋ ɕɔɐɆɍɆɘɋɑɎ ɑɋɘɓɋɉɔ ɓɆɗɋɑɋɓɎɥ ɕɘɎɜ Ⱥȩȧȹ çȲɔɖɊɔɈɗɐɎɏ ɉɔɗəɊɆɖɗɘɈɋɓɓɡɏ ɕɖɎɖɔɊ-
ɓɡɏ ɍɆɕɔɈɋɊɓɎɐ ɎɒɋɓɎ ȵ.ȩ. ȷɒɎɊɔɈɎɝɆè ɕɔɗɑɋ ɐɆɘɆɗɘɖɔɚɎɝɋɗɐɎɛ ɕɔɌɆɖɔɈ ɑɋɘɆ 2010 ɉ. (2015 ɉ.) 

ʇʦʢʘʟʘʪʝʣʠ 

ʄʝʩʪʦʦʙʠʪʘʥʠʝ 

ʉʪʘʨʦʚʦʟʨʘʩʪʥʳʝ 

ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ 

ʣʝʩʘ ʧʦʩʣʝ ʧʦʞʘʨʦʚ 

ʉʪʘʨʦʚʦʟʨʘʩʪʥʳʝ 

ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ, 

ʥʝ ʥʘʨʫʰʝʥʥʳʝ ʧʦʞʘʨʘʤʠ 

ʧ. ʉʪʝʢ-

ʣʷʥʥʳʡ 

ɺʩʝʛʦ ʚʠʜʦʚ 36 36 45 

ɺʩʝʛʦ ʬʦʥʦʚʳʭ ʚʠʜʦʚ 32 33 42 

ɺʩʝʛʦ ʜʦʤʠʥʘʥʪʦʚ 3 2 1 

ɼʦʣʷ ʜʦʤʠʥʘʥʪʦʚ (% ʧʦ ʦʙʠʣʠʶ) 43 35 35 

ʀʥʜʝʢʩ ʐʝʥʥʦʥʘ (ʅË) 2,89 2,89 2,81 

ʀʥʜʝʢʩ ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ (ɽ) 0,80 0,80 0,74 

ʉʫʤʤʘʨʥʘʷ ʧʣʦʪʥʦʩʪʴ (ʦʩʦʙʝʡ/ʢʤĮ) 485 364 762 

ʉʫʤʤʘʨʥʘʷ ʙʠʦʤʘʩʩʘ (ʢʛ/ʢʤĮ) 22 11 42 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ (ʪʳʩ. ʢʢʘʣ/ʩʫʪ. ʢʤĮ) 11 7 20 

ȸɆɇɑɎɜɆ 2 ï ȴɗɓɔɈɓɡɋ ɕɔɐɆɍɆɘɋɑɎ ɑɋɘɓɋɉɔ ɓɆɗɋɑɋɓɎɥ ɕɘɎɜ ȩȵȧȭ çȰɋɖɌɋɓɗɐɎɏè ɕɔɗɑɋ ɐɆɘɆɗɘɖɔɚɎɝɋɗɐɎɛ 
ɕɔɌɆɖɔɈ ɑɋɘɆ 2010 ɉ. (2015 ɉ.) 

ʄʝʩʪʦʦʙʠʪʘʥʠʷ 
ʇʦʢʘʟʘʪʝʣʠ 

1 2 3 4 5 6 7 8 9 

I ʧʦʣʦʚʠʥʘ ʣʝʪʘ (II ʧʦʣʦʚʠʥʘ ʤʘʷ ï I ʧʦʣʦʚʠʥʘ ʠʶʣʷ) 

ɹʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʝ 

(ʧʦʩʣʝ ʚʝʨʭʦʚʦʛʦ ʧʦʞʘʨʘ) 
55 46 3 45 2,97 0,74 765 52 22 

ɹʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʤʘʣʦ ʥʘʨʫʰʝʥʥʳʝ 

(ʧʦʩʣʝ ʥʠʟʦʚʦʛʦ ʧʦʞʘʨʘ) 
55 44 3 39 3,04 0,76 807 46 21 

ɹʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʥʝ ʥʘʨʫʰʝʥʥʳʝ ʧʦʞʘʨʘʤʠ 40 35 1 30 2,80 0,76 694 33 18 

ʅʘʨʫʰʝʥʥʳʝ ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʙʣʝʩʝʥʥʦʩʪʠ 52 49 3 44 2,96 0,75 664 82 25 

ɺʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʙʣʝʩʝʥʥʦʩʪʠ, 

ʥʝ ʥʘʨʫʰʝʥʥʳʝ ʧʦʞʘʨʘʤʠ 
44 37 3 55 2,65 0,70 634 38 18 

ʧ. ʈʫʩʪʘʡ 61 52 2 27 3,13 0,76 1389 90 48 

ʇʦʡʤʝʥʥʳʝ ʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ 55 53 1 23 3,13 0,78 832 35 22 

II  ʧʦʣʦʚʠʥʘ ʣʝʪʘ (II  ʧʦʣʦʚʠʥʘ ʠʶʣʷ ï II  ʧʦʣʦʚʠʥʘ ʘʚʛʫʩʪʘ) 

ɹʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʝ 

(ʧʦʩʣʝ ʚʝʨʭʦʚʦʛʦ ʧʦʞʘʨʘ) 
33 29 3 56 2,52 0,72 587 19 8 

ɹʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʤʘʣʦ ʥʘʨʫʰʝʥʥʳʝ 

(ʧʦʩʣʝ ʥʠʟʦʚʦʛʦ ʧʦʞʘʨʘ) 
27 24 3 55 2,47 0,75 318 25 11 

ɹʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʥʝ ʥʘʨʫʰʝʥʥʳʝ ʧʦʞʘʨʘʤʠ 33 28 3 48 2,66 0,76 624 35 14 

ʅʘʨʫʰʝʥʥʳʝ ʚʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʙʣʝʩʝʥʥʦʩʪʠ 33 24 2 45 2,54 0,73 411 30 10 

ɺʝʨʭʦʚʳʝ ʙʦʣʦʪʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʙʣʝʩʝʥʥʦʩʪʠ, 

ʥʝ ʥʘʨʫʰʝʥʥʳʝ ʧʦʞʘʨʘʤʠ 
28 22 3 59 2,26 0,68 504 54 15 

ʧ. ʈʫʩʪʘʡ 44 36 3 43 2,70 0,71 1295 120 42 

ʇʦʡʤʝʥʥʳʝ ʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʦ-ʩʦʩʥʦʚʳʝ ʣʝʩʘ 27 24 3 51 2,60 0,79 317 13 6 

ʇʨʠʤʝʯʘʥʠʝ. 1 ï ʚʩʝʛʦ ʚʠʜʦʚ; 2 ï ʚʩʝʛʦ ʬʦʥʦʚʳʭ ʚʠʜʦʚ; 3 ï ʚʩʝʛʦ ʜʦʤʠʥʘʥʪʦʚ; 4 ï ʜʦʣʷ ʜʦʤʠʥʘʥʪʦʚ (% ʧʦ 

ʦʙʠʣʠʶ); 5 ï ʠʥʜʝʢʩ ʐʝʥʥʦʥʘ (ʅË); 6 ï ʠʥʜʝʢʩ ʚʳʨʦʚʥʝʥʥʦʩʪʠ ʇʠʝʣʫ (ɽ); 7 ï ʩʫʤʤʘʨʥʘʷ ʧʣʦʪʥʦʩʪʴ (ʦʩʦ-

ʙʝʡ/ʢʤĮ); 8 ï ʩʫʤʤʘʨʥʘʷ ʙʠʦʤʘʩʩʘ (ʢʛ/ʢʤĮ); 9 ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ (ʪʳʩ. ʢʢʘʣ/ʩʫʪ. ʢʤĮ). 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʦʙʠʣʠʶ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʟʜʝ, ʢʨʦʤʝ ʩʠʣʴʥʦ ʥʘʨʫʰʝʥʥʳʭ ʙʝʨʝ-
ʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ, ʟʘʥʠʤʘʝʪ ʧʫʭʣʷʢ (ʜʦ 34%). 
ɿʜʝʩʴ ʞʝ ʧʦ ʦʙʠʣʠʶ ʣʠʜʠʨʫʝʪ ʣʝʩʥʦʡ ʢʦʥʝʢ (ʜʦ 
22%). ʆʥ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ, ʚ ʵʪʦ ʚʨʝʤʷ ʜʦ-
ʤʠʥʠʨʫʝʪ ʚʦ ʚʩʝʭ ʥʘʨʫʰʝʥʥʳʭ ʧʦʞʘʨʘʤʠ ʤʝʩʪʦʦʙʠ-
ʪʘʥʠʷʭ. ɿʷʙʣʠʢ ʪʦʞʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ 
ʜʦʤʠʥʘʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʟʜʝ (ʜʦ 16%). ɺ ʥʝʥʘʨʫ-
ʰʝʥʥʳʭ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʠ ʥʘ ʚʝʨʭʦʚʳʭ ʙʦ-
ʣʦʪʘʭ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʧʦ ʦʙʠʣʠʶ ʣʠʜʠʨʫʝʪ 
ʙʦʣʴʰʘʷ ʩʠʥʠʮʘ (ʥʝ ʙʦʣʝʝ 12% ʧʦ ʦʙʠʣʠʶ). 
ɺ ʄʦʨʜʦʚʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʚʩʝʛʦ ʦʪʤʝʯʝʥʦ 

4 ʚʠʜʘ-ʜʦʤʠʥʘʥʪʘ. ʇʨʠʯʝʤ ʚ ʣʝʩʘʭ, ʢʘʢ ʥʘʨʫʰʝʥʥʳʭ 
ʧʦʞʘʨʘʤʠ, ʪʘʢ ʠ ʥʝ ʟʘʪʨʦʥʫʪʳʭ, ʜʦʤʠʥʠʨʫʶʪ ʧʫʭʣʷʢ 
(12ï16%) ʠ ʟʷʙʣʠʢ (10ï19%). ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʧʫʭʣʷ-
ʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʩʨʝʜʥʝʡ ʪʘʡʛʝ ʥʘ ʨʘʟʥʦʚʦʟʨʘʩʪ-
ʥʳʭ ʛʘʨʷʭ [19]. ʆʜʥʘʢʦ ʚ ʥʘʨʫʰʝʥʥʳʭ ʣʝʩʘʭ ʪʘʢʞʝ 
ʜʦʤʠʥʠʨʫʝʪ ʣʝʩʥʦʡ ʢʦʥʝʢ (21%). 

ɺ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʘʭ ʧ. ʈʫʩʪʘʡ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ ʥʘ 

ʧʝʨʚʦʤ ʤʝʩʪʝ ʧʦ ʦʙʠʣʠʶ ʜʝʨʝʚʝʥʩʢʘʷ ʣʘʩʪʦʯʢʘ (ʜʦ 

21% ʚ ʧʦʩʣʝʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜ), ʘ ʪʘʢʞʝ ʙʝʣʘʷ ʪʨʷʩʦ-

ʛʫʟʢʘ, ʨʷʙʠʥʥʠʢ ʠ ʣʝʩʥʦʡ ʢʦʥʝʢ (ʧʦ 11%). ɸ ʚ 

ʧ. ʉʪʝʢʣʷʥʥʳʡ ʝʜʠʥʩʪʚʝʥʥʳʤ ʜʦʤʠʥʘʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʜʝʨʝʚʝʥʩʢʘʷ ʣʘʩʪʦʯʢʘ (ʜʦ 35%). 

ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʣʝʪʘ ʚʳʩʦʢʦʝ ʩʫʤʤʘʨʥʦʝ ʫʯʘʩʪʠʝ 

ʜʦʤʠʥʘʥʪʦʚ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʦʨʥʠʪʦʢʦʤʧʣʝʢʩʘʭ ʥʝʥʘ-

ʨʫʰʝʥʥʳʭ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ ʦʪ (55 ʜʦ 59% ʧʦ ʦʙʠʣʠʶ) 

ʚ ʂʝʨʞʝʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ. ʇʨʠ ʥʝʚʳʩʦʢʦʤ ʩʫʤʤʘʨ-

ʥʦʤ ʦʙʠʣʠʠ ʥʘʩʝʣʝʥʠʝ ʧʪʠʮ ʵʪʦʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʚʳʨʘʚʥʝʥʥʦ-

ʩʪʴʶ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ. ɺ ʄʦʨʜʦʚʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʜʦ-

ʣʷ ʫʯʘʩʪʠʷ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ï ʜʦ 43%. ɺʳʨʘʚʥʝʥʥʦʩʪʴ 

ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʨʥʠʪʦʢʦʤ-

ʧʣʝʢʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ ʩʢʦʨʦ-



ʉʦʨʦʢʠʥʘ ʖ.ɸ., ɹʦʨʷʢʦʚʘ ɽ.ɽ. 
ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʚ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭé 03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
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ʩʪʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʧʦʞʘʨʦʚ, ʠ ʯʝʤ ʩʪʘʨʰʝ 

ʩʦʦʙʱʝʩʪʚʦ, ʪʝʤ ʜʣʠʪʝʣʴʥʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. ʇʨʠ 

ʘʥʘʣʠʟʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ï ʚʦʧʨʝʢʠ ʦʞʠʜʘʥʠʷʤ ï 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʟʘʤʝʱʝʥʠʷ ʣʝʩʥʳʭ ʚʠʜʦʚ ʦʧʫʰʝʯʥʳ-

ʤʠ ʣʠʙʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʚʥʠʚʘʥʠʝ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ. 

ʅʝ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʠʪʦʢʘ ʥʦʚʳʭ ʚʠʜʦʚ 

ʚʦ ʚʪʦʨʠʯʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʜʣʷ ʜʨʫ-

ʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ [20]. ɼʘʞʝ ʯʝʨʝʟ 5 ʣʝʪ ʧʦʩʣʝ ʧʦʞʘ-

ʨʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʣʘʙʦ. ɸ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʘʧʦʚʝʜʥʠʢʫ çʂʝʨʞʝʥ-

ʩʢʠʡè ʚ ʩʚʷʟʠ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʢʦʨʝʥʥʳʭ ʣʝʩʦʚ ʧʦʩʣʝ 

ʧʦʞʘʨʦʚ 1972 ʛʦʜʘ ʠ ʟʘʤʝʥʦʡ ʠʭ ʥʘ ʢʫʣʴʪʫʨʥʳʝ ʧʦ-

ʩʘʜʢʠ ʩʦʩʥʳ, ʛʦʚʦʨʠʪʴ ʦ ʙʦʣʴʰʦʤ ʚʠʜʦʚʦʤ ʙʦʛʘʪʩʪʚʝ 

ʠ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʟʜʝʩʴ ʧʦʚʩʝʤʝʩʪʥʦ ʦʪʤʝʯʝʥʦ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʟʷʙʣʠʢʘ, 

ʢʘʢ ʥʘʠʙʦʣʝʝ ʥʝʧʨʠʭʦʪʣʠʚʦʛʦ ʠ ʧʣʘʩʪʠʯʥʦʛʦ ʚʠʜʘ. 

ɽʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ ʫʞʝ ʥʘ ʩʣʝ-

ʜʫʶʱʠʡ ʛʦʜ ʧʦʩʣʝ ʧʦʞʘʨʦʚ 2010 ʛʦʜʘ [21]. 

ɺ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʩʦʪʨʫʜ-

ʥʠʢʠ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʠ ʟʦʦʣʦʛʠʠ ʀɹɹʄ ʅʅɻʋ 

ʆ.ʉ. ʅʦʩʢʦʚʘ, ʅ.ɽ. ʂʦʣʝʩʦʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʦʜʜʝʨʞʘʥʳ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ɻʇɹɿ çʂʝʨʞʝʥʩʢʠʡè. 
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Abstract. Process of bird population restoration after fires was investigated in two protected areas in the Volga 

river basin in central Russia. Anthropogenic pressure in Kerzhensky and Mordovsky nature reserves is very low, it 

made possible to discover some characteristics of the process of bird population restoration in reference environment. 

The counts were carried out both in the affected areas of the reserves, and in unaffected parts. The studied area was 

in its five year after the fire. Dynamics of post fire bird population restoration and its dependence on both the age and 

history of the original ecosystems were investigated. The authors present the results of dominant species analysis and 

information about their distribution in the investigated natural reserves. The authors show peculiarities and propor-

tions of ecological groups of birds in the studied territories as well as their proportion. The influence of hydrological 

parameters on bird communities composition was investigated, it turned out that post fire partial inundation leads to 

increase of waders of Gallinago and Tringa genera. Species diversity of bird communities in affected areas was con-

sidered. Using Pielouôs index it was found that species evenness remained relatively high, i.e. no significant increase 

of dominance was observed after the fires. The authors analyzed the composition of ornitocomplexes in terms of dif-

ferent faunistic groups. 

Keywords: bird population; pyrogenic succession; pyrogene-dependent communities; Kerzhensky reserve; fires; 

ornitofauna; Mordovsky Reserve; species of forest margins; forest birds; species richness; pine birch wood; high 

bogs; breeding period; postbreeding period; biodiversity; uniformity; lack of uniformity. 
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ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 20.10.2017 

˛˚˟˛ː˒˚˒˟˕ˤ˒˞˗ˍˬ ˕˔˙˒˚ˤ˕ˏ˛˞˟˩ ˙˛˝ˡ˛˘˛ː˕ˤ˒˞˗˕ˢ ˜˝˕˔˚ˍ˗˛ˏ 
˪ˏ˒˝˚˕˕ ˞˘˕ˏ˛ˏ˛˖ (EVERNIA PRUNASTRI (L.) ACH.) 

˚ˍ ˝ˍ˔˚˨ˢ ˏ˕ˑˍˢ ˑ˒˝˒ˏ˩˒ˏ ˏ ˝ˍ˔˘˕ˤ˚˨ˢ ˪˗˛˘˛ː˕ˤ˒˞˗˕ˢ ˠ˞˘˛ˏ˕ˬˢ 

É 2017 

ʉʫʝʪʠʥʘ ʖʣʠ ̫ɻʝʥʥʘʜʴʝʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ 

ʄʘʨʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ʁʦʰʢʘʨ-ʆʣʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʵʧʠ-
ʬʠʪʥʦʛʦ ʣʠʰʘʡʥʠʢʘ E. prunastri. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʚ ʣʠʧʥʷʢʘʭ ʚ 
ʧʦʡʤʝ ʨʝʢʠ ɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘ. ʉʣʦʝʚʠʱʘ E. prunastri ʨʘʟʥʳʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ (v1, v2, g1v, g2v, g3v, 
ss) ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘ Tilia cordata, Padus avium, Quercus robur ʥʘ ʚʳʩʦʪʝ ʩʪʚʦʣʘ ʦʪ 0,5 ʜʦ 2 ʤ ʠ ʥʘ ʚʝʪʚʷʭ Abies 
sibirica ʥʘ ʚʳʩʦʪʘʭ 3ï4 ʤ, 5ï6 ʤ, 7ï8 ʤ. ʇʦ ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʠʟʥʘʢʦʚ Tilia cordata ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠ-
ʷʪʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʣʦʝʚʠʱ E. prunastri. ʇʨʠʟʥʘʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʨʘʟʚʠʪʠʝ ʩʣʦʝʚʠʱʘ (ʜʣʠʥʘ 
ʩʣʦʝʚʠʱʘ), ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʥʘ Padus avium. ʇʨʠʟʥʘʢʠ ʦʪʤʠʨʘʥʠʷ (ʯʠʩʣʦ ʦʪʤʝʨʰʠʭ ʚʝʪʦʯʝʢ, 
ʜʣʠʥʘ ʧʦʯʝʨʥʝʥʠʷ ʢʦʨʦʚʦʛʦ ʩʣʦʷ) ʤʘʢʩʠʤʘʣʴʥʳ ʥʘ Padus avium, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʫʩʢʦʨʝʥʥʳʭ 
ʧʨʦʮʝʩʩʘʭ ʩʪʘʨʝʥʠʷ ʩʣʦʝʚʠʱʘ ʥʘ ʜʘʥʥʦʤ ʬʦʨʦʬʠʪʝ. ʉʣʦʝʚʠʱʘ ɽ. prunastri, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʚʝʪʚʷʭ Abies 
sibirica, ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʥʘ ʚʳʩʦʪʘʭ 3ï4 ʠ 5ï6 ʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʩʦʪʦʡ 7ï8 ʤ. ʅʘ ʙ·ʣʴʰʠʭ ʚʳ-
ʩʦʪʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʙʦʣʝʝ ʜʣʠʥʥʳʝ ʩʦʨʘʣʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʝ ʩʦʨʝʜʠʡ. ɿʥʘʯʝʥʠʷ ʙʦʣʴʰʠʥ-
ʩʪʚʘ ʧʨʠʟʥʘʢʦʚ E. prunastri, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨʝʢʠ ɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘ, ʙʦʣʴʰʝ, ʯʝʤ ʚ ʣʝʚʦʙʝ-
ʨʝʞʴʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ ʦʩʚʝʱʸʥʥʦʩʪʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ɼʣʠʥʘ ʩʦʨʘʣʝʡ ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ (ʣʫʯʰʘʷ 
ʦʩʚʝʱʸʥʥʦʩʪʴ) ʙʦʣʴʰʝ ʥʘ Quercus robur ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Tilia cordata. ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠ-
ʟʥʘʢʦʚ ʧʦ-ʨʘʟʥʦʤʫ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʘʟʥʳʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʧʠʬʠʪʥʳʡ ʣʠʰʘʡʥʠʢ; ʢʫʩʪʠʩʪʳʡ ʣʠʰʘʡʥʠʢ; Evernia prunastri; ʩʫʙʩʪʨʘʪ; ʬʦʨʦʬʠʪ; ʩʪʚʦʣ 

ʜʝʨʝʚʘ; ʚʝʪʚʠ ʜʝʨʝʚʘ; Abies sibirica; Quercus robur; Tilia cordata; Padus avium; ʦʥʪʦʛʝʥʝʟ; ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ 

ʩʦʩʪʦʷʥʠʷ; ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ; ʠʟʤʝʥʯʠʚʦʩʪʴ; ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ; ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ; ʧʦʡʤʝʥ-

ʥʳʝ ʣʠʧʥʷʢʠ; ʨʝʢʘ ɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘ; ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ. 

ˤ͍͔͔͙͔͒ͤ 
ʃʠʰʘʡʥʠʢʠ, ʢʘʢ ʚʳʩʦʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʠʤ-

ʙʠʦʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʤʳ, ʢʦʣʦʥʠʟʠʨʫʶʪ ʵʢʩʪʨʝʤʘʣʴ-

ʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʛʜʝ ʦʥʠ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʫʩʧʝʰʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʩʫʜʠʩʪʳʤʠ ʨʘʩʪʝʥʠʷ-

ʤʠ ʠ ʤʭʘʤʠ ʢʘʢ ʧʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ, ʪʘʢ ʠ ʧʦ ʙʠʦ-

ʤʘʩʩʝ [1]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʪʘʢʠʝ ʯʝʨʪʳ, ʢʘʢ ʤʦʨʬʦʣʦʛʠʷ, ʘʥʘʪʦʤʠʷ, ʬʠʟʠʦ-

ʣʦʛʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʝ, ʷʚʣʷʶʪʩʷ ʧʣʘʩʪʠʯʥʳʤʠ ʚ ʣʠ-

ʰʘʡʥʠʢʘʭ [2ï9]. ʀʟʫʯʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʚʝʛʝʪʘʪʠʚʥʳʭ ʠ ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʣʠʰʘʡʥʠʢʦʚ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩ 

ʧʦʟʠʮʠʠ ʦʮʝʥʢʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʢ 

ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ. ɺʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥ-

ʥʘʷ ʘʜʘʧʪʠʚʥʘʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʳ-

ʷʚʣʝʥʘ, ʥʘʧʨʠʤʝʨ, ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʳʭ ʤʦʨʩʢʠʭ ʧʦ-

ʙʝʨʝʞʠʡ ʫ Ramalina menziesii Tayl. [10; 11], ʚ ʪʫʥʜ-
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ʨʦʚʳʭ ʫʩʣʦʚʠʷʭ ï ʫ Stereocaulon alpinum Laur. [12]. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʩʦʢʘʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʠ ʛʝʥʝʪʠʯʝ-

ʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ Cladonia rei Schaer. ʦʙʫʩʣʦʚʣʠʚʘ-

ʝʪ ʢʦʣʦʥʠʟʘʮʠʶ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʩʫʙʩʪʨʘʪʦʚ [13]. ʀʟ-

ʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠ-

ʟʥʘʢʦʚ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʫʩʣʦʚʠʷʤʠ ʦʙʠʪʘʥʠʷ, ʠʩʩʣʝʜʦ-

ʚʘʥʘ ʫ ʣʠʩʪʦʚʘʪʳʭ ʠ ʢʫʩʪʠʩʪʳʭ ʣʠʰʘʡʥʠʢʦʚ [14; 15]. 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʨʘʟʥʳʭ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʣʠʰʘʡʥʠʢʦʚ, ʚʳʟʚʘʥ-

ʥʘʷ ʘʜʘʧʪʘʮʠʷʤʠ ʢ ʫʩʣʦʚʠʷʤ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʧʦʢʘ-

ʟʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʣʠʩʪʦʚʘʪʳʭ ʣʠʰʘʡʥʠʢʦʚ Xanthoria 

parietina (L.) Th. Fr. [16], Physcia stellaris (L.) Nyl. 

[17]; ʚ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ï ʥʘ ʧʨʠʤʝʨʝ Us-

nea florida (L.) Weber ex F.H. Wigg. [18], Hypogymnia 

physodes (L.) Nyl. [19]. ɺʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʶʱʠʝ-

ʩʷ ʣʠʰʘʡʥʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ 

ʜʣʷ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚ-

ʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʚ ʦʥʪʦʛʝʥʝʟʝ Evernia prunastri (L.) Ach., 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʨʘʟʥʳʭ ʬʦʨʦʬʠʪʘʭ ʚ ʨʘʟʥʳʭ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʧʦʣʥʷʶʪ 

ʥʘʢʦʧʣʝʥʥʳʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʤʘʪʝʨʠʘʣʳ ʧʦ 

ʩʪʨʫʢʪʫʨʝ ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʚʠʜʘ [20; 21]. 

˸͔͙͊ͭͪ͊͡ ͙ ͔ͣͭͦ͒· ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʘʨʠʡ ʕʣ 

ʚ ʧʦʡʤʝ ʨʝʢʠ ɹʦʣʴʰʘʷ ʂʦʢʰʘʛʘ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʜʠʩʢʨʝʪʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʦʥʪʦʛʝʥʝʪʠʯʝʩ-

ʢʠʭ ʩʦʩʪʦʷʥʠʡ ʚ ʦʥʪʦʛʝʥʝʟʝ ʨʘʩʪʝʥʠʡ [22; 23], ʨʘʥʝʝ 

ʙʳʣ ʠʟʫʯʝʥ ʠ ʦʧʠʩʘʥ ʦʥʪʦʛʝʥʝʟ E. prunastri ï ʩʦʨʘʣʠ-

ʝʦʙʨʘʟʫʶʱʝʛʦ ʵʧʠʬʠʪʥʦʛʦ ʣʠʰʘʡʥʠʢʘ ʫʧʣʦʱʝʥʦ-

ʢʫʩʪʠʩʪʦʡ ʙʠʦʤʦʨʬʳ [21]. ʉʣʦʝʚʠʱʘ ʨʘʟʥʳʭ ʦʥʪʦʛʝ-

ʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘ ʚʳʩʦʪʝ ʩʪʚʦ-

ʣʘ ʦʪ 0,5 ʜʦ 2 ʤ ʥʘ ʨʘʟʥʳʭ ʚʠʜʘʭ ʜʝʨʝʚʴʝʚ ʚ ʨʘʟʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ (ʤ/ʦ) ʚ ʠʶʣʝ 2009ï2010 ʛʛ.: ʥʘ ʜʫʙʝ 

ʯʝʨʝʰʯʘʪʦʤ (Quercus robur L.) ï ʚ ʜʫʙʦ-ʣʠʧʥʷʢʝ ʣʘʥ-

ʜʳʰʝʚʦʤ (ʤ/ʦ 1); ʥʘ ʯʝʨʝʤʫʭʝ ʦʙʳʢʥʦʚʝʥʥʦʡ (Padus 

avium Mill .) ʠ ʥʘ ʣʠʧʝ ʩʝʨʜʮʝʣʠʩʪʥʦʡ (Tilia cordata 

Mill.) ï ʚ ʣʠʧʥʷʢʝ ʯʝʨʝʤʫʭʦʚʦ-ʩʪʨʘʫʩʥʠʢʦʚʦʤ (ʤ/ʦ 2); 

ʥʘ ʣʠʧʝ ï ʚ ʣʠʧʥʷʢʝ ʩʪʨʘʫʩʥʠʢʦʚʦ-ʣʘʥʜʳʰʝʚʦʤ (ʤ/ʦ 

3); ʥʘ ʚʝʪʚʷʭ ʤʦʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ 

(Abies sibirica Ledeb.) ʥʘ ʚʳʩʦʪʘʭ 3ï4 ʤ, 5ï6 ʤ, 7ï8 ʤ 

ï ʚ ʝʣʦʚʦ-ʧʠʭʪʦʚʦʤ ʜʫʙʦ-ʣʠʧʥʷʢʝ ʩʪʨʘʫʩʥʠʢʦʚʦʤ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʡ (ʨʘʟʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ) ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʧʨʠʟʥʘʢʦʚ E. prunastri ʩʣʦʝʚʠʱʘ ʩʦʙʠʨʘʣʠ ʚ ʩʝʥʪʷʙʨʝ 

2013 ʛ. ʥʘ ʣʠʧʝ ʠ ʜʫʙʝ ʚ ʝʣʦʚʦ-ʧʠʭʪʦʚʦʤ ʜʫʙʦ-ʣʠʧ-

ʥʷʢʝ ʩʪʨʘʫʩʥʠʢʦʚʦʤ (ʧʨʘʚʦʙʝʨʝʞʴʝ) ʠ ʜʫʙʦ-ʣʠʧʥʷʢʝ 

ʣʘʥʜʳʰʝʚʦʤ (ʣʝʚʦʙʝʨʝʞʴʝ). ʆʮʝʥʢʫ ʦʩʚʝʱʸʥʥʦʩʪʠ ʚ 

ʵʪʠʭ ʜʚʫʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʧʨʦʚʦʜʠʣʠ ʚ 2009 ʛ. ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʙʦʨʘ ʊʂɸ-ʇʂʄ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʥʘʠʤʝʥʝʝ ʦʩʚʝʱʸʥʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʜʫ-

ʙʦ-ʣʠʧʥʷʢ ʣʘʥʜʳʰʝʚʳʡ (ʣʝʚʦʙʝʨʝʞʴʝ) ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʝʣʦʚʦ-ʧʠʭʪʦʚʳʤ ʜʫʙʦ-ʣʠʧʥʷʢʦʤ ʩʪʨʘʫʩʥʠʢʦʚʳʤ 

(ʧʨʘʚʦʙʝʨʝʞʴʝ) [24]. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʨʠʟʥʘʢʦʚ ʚ ʦʥʪʦʛʝʥʝʟʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʦ 15 ʩʣʦʝ-

ʚʠʱ v1-ss ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ʀʟʫʯʝʥʠʝ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ (ʯʠʩʣʦ ʦʪʤʝʨʰʠʭ ʚʝ-

ʪʦʯʝʢ, ʯʠʩʣʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ, ʜʣʠʥʘ ʧʦ-

ʯʝʨʥʝʥʠʷ ʢʦʨʦʚʦʛʦ ʩʣʦʷ, ʯʠʩʣʦ ʩʦʨʘʣʝʡ ʠ ʜʣʠʥʘ ʩʦ-

ʨʘʣʝʡ ʥʘ ʦʜʥʦʡ ʦʩʥʦʚʥʦʡ ʚʝʪʦʯʢʝ) ʧʨʦʚʦʜʠʣʠ ʩ ʧʦ-

ʤʦʱʴʶ ʙʠʥʦʢʫʣʷʨʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ï ʄɹʉ 10; ʜʣʠʥʫ 

ʩʣʦʝʚʠʱʘ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʢʠ. ɺ v2 ʩʦʩʪʦ-

ʷʥʠʠ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʦʪ 2 ʜʦ 10 ʩʦʨʘʣʝʡ, ʫ ʧʦʪʝʥ-

ʮʠʘʣʴʥʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ (g1v, g2v, g3v) ï ʧʦ 10 

ʩʦʨʘʣʝʡ. ɺ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠ ʜʚʫʭʬʘʢʪʦʨʥʳʡ ʠ ʪʨʝʭ-

ʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʧʨʠ ʤʥʦʞʝʩʪʚʝʥ-

ʥʳʭ ʩʨʘʚʥʝʥʠʷʭ ï ʐʝʬʬʝ-ʪʝʩʪ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦ-

ʛʨʘʤʤʫ çStatistica 6.0è. 

˾͔ͯ͘͡Έͭ͊ͭ· ͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 
ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ 

ʦʥʪʦʛʝʥʝʟʝ E. prunastri, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʩʪʚʦʣʝ 

ʨʘʟʥʳʭ ʬʦʨʦʬʠʪʦʚ ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠ-

ʷʭ. ɼʚʫʭʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʜʣʷ ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʣʠʷ-

ʥʠʝ ʬʘʢʪʦʨʘ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (P<0,001), 

ʬʘʢʪʦʨʘ ʩʫʙʩʪʨʘʪ (P<0,001). ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʘʢʪʦ-

ʨʦʚ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ-ʩʫʙʩʪʨʘʪ ʚʳʷʚʣʷʝʪ-

ʩʷ ʥʘ 5% ʫʨʦʚʥʝ ʜʣʷ ʧʨʠʟʥʘʢʘ ʜʣʠʥʘ ʩʦʨʘʣʝʡ, ʜʣʷ 

ʦʩʪʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ï P<0,01ï0,001. 

ʅʘ ʜʫʙʝ, ʣʠʧʝ ʠ ʯʝʨʝʤʫʭʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʜʠʥʘ-

ʢʦʚʘʷ ʪʝʥʜʝʥʮʠʷ ï ʚʦʟʨʘʩʪʘʥʠʝ ʟʥʘʯʝʥʠʡ ʜʣʠʥʳ ʩʣʦ-

ʝʚʠʱʘ ʜʦ ʤʘʢʩʠʤʫʤʘ ʚ g3v ʩʦʩʪʦʷʥʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʚ ss ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 

(ʨʠʩ. 1). ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝ-

ʨʦʚ ʩʣʦʝʚʠʱʘ ʚ ʦʥʪʦʛʝʥʝʟʝ ʭʘʨʘʢʪʝʨʥʳ, ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʣʠʩʪʦʚʘʪʦʛʦ ʣʠʰʘʡʥʠʢʘ Xanthoria parietina [16] ʠ 

ʜʣʷ ʢʫʩʪʠʩʪʦʛʦ ʣʠʰʘʡʥʠʢʘ Usnea florida [18]. ʄʠʥʠ-

ʤʘʣʴʥʘʷ ʜʣʠʥʘ ʩʣʦʝʚʠʱʘ ʦʪʤʝʯʝʥʘ ʥʘ ʯʝʨʝʤʫʭʝ. ʇʦ-

ʩʢʦʣʴʢʫ ʣʠʧʘ ʠ ʯʝʨʝʤʫʭʘ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʦʜʥʦʤ ʤʝ-

ʩʪʦʦʙʠʪʘʥʠʠ, ʪʦ ʨʘʟʣʠʯʠʷ ʧʦ ʜʣʠʥʝ ʩʣʦʝʚʠʱʘ ʩʚʷʟʘ-

ʥʳ ʥʝ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʘ 

ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʫʙʩʪʨʘʪʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʯʝʨʝʤʫʭʝ 

ʩʣʦʝʚʠʱʘ ʠʤʝʶʪ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʩʣʦʝʚʠʱʘ 

ʚ g1v ʠ g2v ʩʦʩʪʦʷʥʠʷʭ. ɹʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ 

ʩʣʦʝʚʠʱʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ g3v ʦʩʦʙʝʡ ʥʘ ʣʠʧʝ ʚ ʤ/ʦ 2. 

ʏʠʩʣʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʦʪ v1 ʜʦ g1v ʩʦʩʪʦʷʥʠʷ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʛʝʥʝʨʘʪʠʚʥʳʝ 

ʦʩʦʙʠ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʚ ss ʩʦʩʪʦʷʥʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʯʠʩʣʘ (ʨʠʩ. 2). ʄʠʥʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʣʦʝʚʠʱ, ʨʘʩʪʫʱʠʭ ʥʘ ʣʠʧʝ ʚ ʤ/ʦ 3. 

ʉʣʦʝʚʠʱʘ, ʨʘʩʪʫʱʠʝ ʥʘ ʜʫʙʝ, ʯʝʨʝʤʫʭʝ ʠ ʣʠʧʝ ʚ ʤ/ʦ 

2, ʧʦ ʯʠʩʣʫ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ ʥʝ ʨʘʟʣʠʯʘ-

ʶʪʩʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʵʪʦʛʦ ʧʨʠ-

ʟʥʘʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ-ʨʘʟʥʦʤʫ ʥʘ ʨʘʟʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʚ 

ʨʘʟʥʳʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ: ʥʘ ʜʫʙʝ ʚʦʟ-

ʨʘʩʪʘʥʠʝ ʯʠʩʣʘ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ ʧʨʦʠʩʭʦ-

ʜʠʪ ʦʪ v1 ʜʦ g2v ʩʦʩʪʦʷʥʠʷ, ʥʘ ʯʝʨʝʤʫʭʝ ʠ ʥʘ ʣʠʧʝ ʚ 

ʤ/ʦ 2 ï ʜʦ g3v ʩʦʩʪʦʷʥʠʷ, ʥʘ ʣʠʧʝ ʚ ʤ/ʦ 3 ʦʩʦʙʠ ʧʦ-

ʪʝʥʮʠʘʣʴʥʦ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ. 

ʀʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʧʦʯʝʨʥʝʥʠʷ ʢʦʨʦʚʦʛʦ ʩʣʦʷ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʝʛʦ ʦʪʤʠʨʘ-

ʥʠʷ, ʥʘʯʠʥʘʝʪʩʷ ʚ v2 ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ss ʦʩʦʙʝʡ, 

ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʧʦʪʝʥʮʠʘʣʴʥʦ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʦʩʦʙʝʡ. ʅʘ ʯʝʨʝʤʫʭʝ ʚ g3v ʠ ss ʩʦʩʪʦʷʥʠʷʭ ʦʪʤʝʯʝʥʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʧʦʯʝʨʥʝʥʠʷ ʢʦʨʦʚʦʛʦ ʩʣʦʷ. 

ʆʩʦʙʠ g2v ʩʦʩʪʦʷʥʠʷ ʥʘ ʣʠʧʝ ʚ ʤ/ʦ 3 ʨʝʟʢʦ ʦʪʣʠʯʘʶʪ-

ʩʷ ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʠʟʥʘʢʘ ʦʪ g2v ʦʩʦʙʝʡ, 

ʨʘʩʪʫʱʠʭ ʥʘ ʜʨʫʛʠʭ ʩʫʙʩʪʨʘʪʘʭ. 

ʆʪʤʝʨʰʠʝ ʚʝʪʦʯʢʠ ʧʦʷʚʣʷʶʪʩʷ ʚ v2 ʦʥʪʦʛʝʥʝʪʠ-

ʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. ʆʩʦʙʠ v2, g1v ʠ g2v ʦʥʪʦʛʝʥʝʪʠʯʝ-

ʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʠʭ 

ʯʠʩʣʦ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʚ g3v ʠ ss ʩʦʩʪʦʷʥʠʷʭ (ʨʠʩ. 3). 

ʅʘ ʯʝʨʝʤʫʭʝ ʦʪʤʝʯʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʪʤʝʨ-

ʰʠʭ ʚʝʪʦʯʝʢ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʫʩʢʦʨʝʥ-

ʥʳʭ ʧʨʦʮʝʩʩʘʭ ʩʪʘʨʝʥʠʷ ʩʣʦʝʚʠʱʘ ʥʘ ʜʘʥʥʦʤ ʩʫʙ-

ʩʪʨʘʪʝ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ 
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ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʵʚʝʨʥʠʠ ʩʣʠʚʦʚʦʡé 
 

ʉʘʤʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. 2017. ʊ. 6, ˉ 4 (21)  73 
 

ʩʦʩʪʦʷʥʠʝ-ʩʫʙʩʪʨʘʪ ʚʳʩʦʢʦ ʟʥʘʯʠʤʦ, ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʦʪʤʝʨʰʠʭ ʚʝʪʦʯʝʢ ʚ g3v ʠ ss ʩʦʩʪʦʷ-

ʥʠʷʭ ʦʪʤʝʯʝʥʦ ʥʘ ʯʝʨʝʤʫʭʝ, ʥʘ ʜʨʫʛʠʭ ʩʫʙʩʪʨʘʪʘʭ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʵʪʦ-

ʤʫ ʧʨʠʟʥʘʢʫ. ʅʘʯʠʥʘʷ ʩ v2 ʩʦʩʪʦʷʥʠʷ ʦʪʤʝʯʝʥʦ ʦʪʤʠ-

ʨʘʥʠʝ ʢʦʨʦʚʦʛʦ ʩʣʦʷ ʠ ʧʦʷʚʣʝʥʠʝ ʦʩʪʘʪʢʦʚ ʦʪʤʝʨʰʠʭ 

ʚʝʪʦʯʝʢ ʠ ʫ ʢʫʩʪʠʩʪʦʛʦ ʣʠʰʘʡʥʠʢʘ Usnea florida [18]. 

ʉʦʨʘʣʠ ʧʦʷʚʣʷʶʪʩʷ ʫ v2 ʦʩʦʙʝʡ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ g3v ʩʦʩʪʦʷʥʠʷ, ʫ ss ʦʩʦʙʝʡ ʧʨʦʠʩ-

ʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʠʭ ʯʠʩʣʘ (ʨʠʩ. 4), ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʩʦʨʘʣʠ ʩʣʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʠʭ ʨʘʟʤʝʨ. ʃʠʧʘ ʚ ʤ/ʦ 3 ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʩʪʘʣʴ-

ʥʳʭ ʩʫʙʩʪʨʘʪʦʚ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʩʦʨʘʣʝʡ. ʄʘʢʩʠ-

ʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ ʩʦʨʘʣʝʡ ï ʥʘ ʜʫʙʝ, ʯʝʨʝʤʫʭʝ 

ʠ ʣʠʧʝ ʚ ʤ/ʦ 2 ʚ g2v ʠ g3v ʩʦʩʪʦʷʥʠʷʭ, ʘ ʥʘ ʣʠʧʝ ʚ ʤ/ʦ 

3 ʤʘʢʩʠʤʫʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ g3v ʩʦʩʪʦʷʥʠʝ. ɼʣʠʥʘ ʩʦ-

ʨʘʣʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ v2 ʜʦ g3v ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʫ g3v ʠ ss ʦʩʦʙʝʡ ʠʭ ʜʣʠʥʘ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ. 

ɺ ʤ/ʦ 2 ʜʣʠʥʘ ʩʦʨʘʣʝʡ ʙʦʣʴʰʝ ʥʘ ʣʠʧʝ, ʯʝʤ ʥʘ ʯʝʨʝ-

ʤʫʭʝ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʩʦʨʘʣʝʡ ʦʪʤʝʯʝʥʘ ʫ ʩʣʦʝ-

ʚʠʱ, ʨʘʩʪʫʱʠʭ ʥʘ ʯʝʨʝʤʫʭʝ ʚ ss ʩʦʩʪʦʷʥʠʠ, ʥʘ ʣʠʧʝ ï 

ʚ g3v ʠ ss ʩʦʩʪʦʷʥʠʷʭ. 

ʀʟʫʯʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠ-

ʟʥʘʢʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʦʥʪʦʛʝʥʝʟʝ E. prunastri, ʧʨʦʠʟ-

ʨʘʩʪʘʶʱʝʡ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʠʟʚʝʩʪʥʦ, ʯʪʦ E. prunastri ʷʚʣʷʝʪʩʷ ʚʠʜʦʤ, 

ʪʨʝʙʦʚʘʪʝʣʴʥʳʤ ʢ ʩʚʝʪʫ [25]. ɿʜʝʩʴ ʧʨʠʚʦʜʷʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪʳ ʪʨʝʭʬʘʢʪʦʨʥʦʛʦ (ʬʘʢʪʦʨʳ ʤʝʩʪʦʦʙʠʪʘʥʠʝ, 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʫʙʩʪʨʘʪ) ʜʠʩʧʝʨʩʠʦʥ-

ʥʦʛʦ ʘʥʘʣʠʟʘ. ʇʦʩʢʦʣʴʢʫ ʠʟʤʝʥʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʚ ʦʥ-

ʪʦʛʝʥʝʟʝ ʘʥʘʣʦʛʠʯʥʳ ʚʳʰʝ ʨʘʩʩʤʦʪʨʝʥʥʳʤ, ʦʥʠ ʥʝ 

ʦʙʩʫʞʜʘʶʪʩʷ. 

 
ȶɎɗəɓɔɐ 1 ï ȮɍɒɋɓɋɓɎɋ ɊɑɎɓɡ ɗɑɔɋɈɎɟɆ E. prunastri, ɕɖɔɎɍɖɆɗɘɆɤɟɋɏ ɓɆ ɗɘɈɔɑɋ ɊɋɖɋɈɆ 

 
ȶɎɗəɓɔɐ 2 ï ȮɍɒɋɓɋɓɎɋ ɝɎɗɑɆ ɊɎɛɔɘɔɒɎɝɋɗɐɎɛ ɈɋɘɈɑɋɓɎɏ E. prunastri, ɕɖɔɎɍɖɆɗɘɆɤɟɋɏ ɓɆ ɗɘɈɔɑɋ ɊɋɖɋɈɆ 

 
ȶɎɗəɓɔɐ 3 ï ȮɍɒɋɓɋɓɎɋ ɝɎɗɑɆ ɔɘɒɋɖɞɎɛ Ɉɋɘɔɝɋɐ E. prunastri, ɕɖɔɎɍɖɆɗɘɆɤɟɋɏ ɓɆ ɗɘɈɔɑɋ ɊɋɖɋɈɆ 
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ȶɎɗəɓɔɐ 4 ï ȮɍɒɋɓɋɓɎɋ ɝɎɗɑɆ ɗɔɖɆɑɋɏ E. prunastri, ɕɖɔɎɍɖɆɗɘɆɤɟɋɏ ɓɆ ɗɘɈɔɑɋ ɊɋɖɋɈɆ 

ɼʣʷ ʜʣʠʥʳ ʩʣʦʝʚʠʱʘ ʥʘ 5% ʫʨʦʚʥʝ ʟʥʘʯʠʤ ʬʘʢ-

ʪʦʨ ʤʝʩʪʦʦʙʠʪʘʥʠ ̫(P=0,047). ʅʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʘʥ-

ʥʦʛʦ ʧʨʠʟʥʘʢʘ ʚʳʩʦʢʦ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʬʘʢʪʦʨ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (P<10ï6). ɼʣʠʥʘ 

ʩʣʦʝʚʠʱʘ E. prunastri ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʚ 

ʧʨʘʚʦʙʝʨʝʞʴʝ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʣʫʯʰʝʡ 

ʦʩʚʝʱʸʥʥʦʩʪʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʚ ʠʟʤʝʥʝʥʠʠ ʯʠʩʣʘ ʜʠ-

ʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʳ ï ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʝ (P=0,041) ʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

(P<10ï6), ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ: ʤʝʩʪʦ-

ʦʙʠʪʘʥʠʝ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (P=0,042), 

ʩʫʙʩʪʨʘʪ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (P=0,002), ʤʝ-

ʩʪʦʦʙʠʪʘʥʠʝ-ʩʫʙʩʪʨʘʪ-ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

(P=0,042). ɼʘʥʥʳʡ ʧʨʠʟʥʘʢ ʨʘʟʣʠʯʘʝʪʩʷ ʫ ʩʣʦʝʚʠʱ ʚ 

v1 ʩʦʩʪʦʷʥʠʠ; ʯʠʩʣʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ ʥʘ 

ʣʠʧʝ ʷʚʣʷʝʪʩʷ ʙ·ʣʴʰʠʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʫʙʦʤ, ʨʘʟ-

ʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ. 

ɼʣʠʥʘ ʧʦʯʝʨʥʝʥʠʷ ʢʦʨʦʚʦʛʦ ʩʣʦʷ E. prunastri ʟʘ-

ʚʠʩʠʪ ʦʪ ʬʘʢʪʦʨʦʚ ʤʝʩʪʦʦʙʠʪʘʥʠʝ (P=0,01) ʠ ʦʥʪʦʛʝ-

ʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (P<10ï6), ʥʘ 5% ʫʨʦʚʥʝ ʟʥʘʯʠ-

ʤʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʝ-ʩʫʙʩʪʨʘʪ. ɼʣʠʥʘ 

ʧʦʯʝʨʥʝʥʠʷ ʢʦʨʦʚʦʛʦ ʩʣʦʷ E. prunastri ʥʘ ʜʫʙʝ ʚ 

ʧʨʘʚʦʙʝʨʝʞʴʝ ʧʨʝʚʳʰʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʥʘ ʜʫʙʝ ʚ ʣʝʚʦʙʝʨʝʞʴʝ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʣʠʧʝ ʨʘʟʣʠ-

ʯʠʡ ʚ ʧʨʘʚʦ- ʠ ʣʝʚʦʙʝʨʝʞʴʝ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʦ ʯʠʩʣʫ 

ʦʪʤʝʨʰʠʭ ʚʝʪʦʯʝʢ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʦʥʪʦʛʝʥʝʪʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʦʝʚʠʱ ʚ ʨʘʟʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠ ʥʘ ʨʘʟʥʳʭ ʩʫʙʩʪʨʘʪʘʭ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʦ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ (ʪʦʯʥʳʡ ʢʨʠʪʝʨʠʡ ʌʠ-

ʰʝʨʘ, P=0,37). 

ʅʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʯʠʩʣʘ ʩʦʨʘʣʝʡ E. prunastri ʦʢʘ-

ʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʳ ʩʫʙʩʪʨʘʪ (ʈ=0,04) ʠ ʦʥʪʦ-

ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (P<10ï6). ʏʠʩʣʦ ʩʦʨʘʣʝʡ ʥʘ 

ʜʫʙʝ ʯʝʨʝʰʯʘʪʦʤ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ ʥʘ ʣʠʧʝ ʥʘ 5% 

ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ. ʅʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʣʠʥʳ ʩʦʨʘʣʝʡ 

E. prunastri ʚʣʠʷʶʪ ʚʩʝ ʪʨʠ ʬʘʢʪʦʨʘ (P<10ï6), ʘ ʪʘʢʞʝ 

ʚʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ (P<0,01ï10ï6). ɼʣʠʥʘ 

ʩʦʨʘʣʝʡ ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʙʦʣʴʰʝ ʥʘ ʜʫʙʝ ʯʝʨʝʰʯʘʪʦʤ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʧʦʡ ʩʝʨʜʮʝʣʠʩʪʥʦʡ, ʨʘʟʣʠʯʠʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ g2v ʠ g3v ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠ-

ʷʭ. ɿʥʘʯʝʥʠʷ ʧʨʠʟʥʘʢʘ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ ʥʘ ʣʠʧʝ ʩʝʨʜ-

ʮʝʣʠʩʪʥʦʡ ʚ ʧʨʘʚʦ- ʠ ʣʝʚʦʙʝʨʝʞʴʝ. 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

E. prunastri, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʚʝʪʚʷʭ Abies sibirica. 

ɼʚʫʭʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʜʣʷ ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʣʠʷʥʠʝ 

ʬʘʢʪʦʨʘ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (P<0,001). ʌʘʢ-

ʪʦʨ ʚʳʩʦʪʘ ʚʳʩʦʢʦ ʟʥʘʯʠʤ ʜʣʷ ʯʠʩʣʘ ʦʪʤʝʨʰʠʭ ʚʝʪʦ-

ʯʝʢ, ʠ ʜʣʠʥʳ ʩʦʨʘʣʝʡ (P<0,01ï0,001), ʥʝ ʟʥʘʯʠʤ ʜʣʷ 

ʧʨʠʟʥʘʢʘ ʯʠʩʣʦ ʩʦʨʘʣʝʡ (P>0,05), ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʧʨʠ-

ʟʥʘʢʦʚ ʟʥʘʯʠʤʦʩʪʴ ʚʳʷʚʣʷʝʪʩʷ ʥʘ 5% ʫʨʦʚʥʝ. ɺʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ-

ʚʳʩʦʪʘ ʚʳʩʦʢʦ ʟʥʘʯʠʤʦ ʜʣʷ ʯʠʩʣʘ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ 

ʚʝʪʚʣʝʥʠʡ, ʯʠʩʣʘ ʦʪʤʝʨʰʠʭ ʚʝʪʦʯʝʢ, ʯʠʩʣʘ ʩʦʨʘʣʝʡ, 

ʜʣʠʥʳ ʩʦʨʘʣʝʡ (P<0,01ï0,001). 

ʀʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʩʣʦʝʚʠʱʘ, ʯʠʩʣʘ ʦʪʤʝʨʰʠʭ ʚʝ-

ʪʦʯʝʢ, ʜʣʠʥʳ ʧʦʯʝʨʥʝʥʠʷ ʢʦʨʦʚʦʛʦ ʩʣʦʷ, ʯʠʩʣʘ ʠ 

ʜʣʠʥʳ ʩʦʨʘʣʝʡ ʚ ʦʥʪʦʛʝʥʝʟʝ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢ ʞʝ, ʢʘʢ ʠ 

ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ. ʅʘʠʙʦʣʴʰʠʝ ʧʦ ʜʣʠʥʝ ʩʣʦʝʚʠʱʘ 

g3v ʦʩʦʙʠ ʥʘ ʚʝʪʚʷʭ ʠʤʝʶʪ ʨʘʟʤʝʨʳ ʦʪ 7,0Ñ0,25 ʜʦ 

7,8Ñ0,39 ʩʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʩʪʚʦʣʝ ʜʝʨʝʚʘ ʜʣʠʥʘ 

ʩʣʦʝʚʠʱʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 5,3Ñ0,38 ʜʦ 6,7Ñ0,46 ʩʤ. 

ɹʦʣʴʰʠʡ ʨʘʟʤʝʨ ʩʣʦʝʚʠʱʘ ʠʤʝʶʪ ʥʘ ʚʳʩʦʪʘʭ 3ï4 ʤ ʠ 

5ï6 ʤ, ʤʠʥʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʩʣʦʝʚʠʱʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ 

ʥʘ ʚʳʩʦʪʝ 7ï8 ʤ. 

ʏʠʩʣʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʦʪ v1 ʜʦ g3v ʩʦʩʪʦʷʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʤʝʥʴʰʝʥʠʝʤ 

ʚ ss ʩʦʩʪʦʷʥʠʠ. ʅʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ ʯʠʩʣʦ ʜʠʭʦʪʦʤʠ-

ʯʝʩʢʠʭ ʚʝʪʚʣʝʥʠʡ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʬʘʢʪʦʨʦʚ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ-ʚʳʩʦʪʘ: ʥʘ 

ʚʳʩʦʪʝ 3ï4 ʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʳʩʦʪʘʤʠ 

ʙɧʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʠʤʝʶʪ g1v ʦʩʦʙʠ, ʥʘ ʚʳʩʦʪʘʭ 5ï

6 ʤ ʠ 7ï8 ʤ ʙɧʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ g3v 

ʦʩʦʙʝʡ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ 

ʯʠʩʣʘ ʦʪʤʝʨʰʠʭ ʚʝʪʦʯʝʢ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ-ʚʩrʦʪʘ: ʚ g2v ʩʦʩʪʦʷʥʠʠ 

ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʥʘ ʚʳʩʦʪʝ 5ï6 ʤ, ʦʩʦʙʠ 

g3v ʠ ss ʩʦʩʪʦʷʥʠʷ ʥʘ ʚʳʩʦʪʝ 3ï4 ʤ ʠʤʝʶʪ ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʤʠʥʠʤʘʣʴʥʳʝ ï ʥʘ ʚʳʩʦʪʝ 7ï8 ʤ. 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʫʶ ʪʝʥʜʝʥʮʠʶ: ʩʣʦʝʚʠʱʘ 

ʥʘ ʚʳʩʦʪʘʭ 3ï4 ʤ ʠ 5ï6 ʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʠʥʠ-

ʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʣʠʥʳ ʧʦʯʝʨʥʝʥʠʷ ʢʦʨʦʚʦʛʦ 

ʩʣʦʷ, ʤʘʢʩʠʤʘʣʴʥʳʤʠ ï ʥʘ ʚʳʩʦʪʝ 7ï8 ʤ. 

ʏʠʩʣʦ ʩʦʨʘʣʝʡ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ: ʚ g2v ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʙɧʣʴʰʝʝ ʯʠʩʣʦ ʩʦʨʘʣʝʡ ʦʙʨʘʟʫʝʪʩʷ ʥʘ ʚʳ-

ʩʦʪʘʭ 5ï6 ʤ ʠ 7ï8 ʤ, ʚ g3v ʩʦʩʪʦʷʥʠʠ ʯʠʩʣʦ ʩʦʨʘʣʝʡ 

ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ, ʫ ss ʦʩʦʙʝʡ ʙʦʣʴ-

ʰʝʝ ʯʠʩʣʦ ʩʦʨʘʣʝʡ ʦʪʤʝʯʝʥʦ ʥʘ ʚʳʩʦʪʝ 7ï8 ʤ. ɼʣʠʥʘ 

ʩʦʨʘʣʝʡ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ, 

ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 3ï4 ʤ ï 5ï6 ʤ ï 7ï8 ʤ, ʨʘʟʣʠʯʠʷ 

ʧʦ ʚʳʩʦʪʘʤ ʧʨʦʷʚʣʷʶʪʩʷ ʚ g2v, g3v ʠ ss ʩʦʩʪʦʷʥʠʷʭ. 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʉʫʝʪʠʥʘ ʖ.ɻ. 
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ˤ·͍ͦ͒· 
ɺ ʭʦʜʝ ʦʥʪʦʛʝʥʝʟʘ ʵʚʝʨʥʠʠ ʩʣʠʚʦʚʦʡ ʚʳʷʚʣʝʥʦ 

4 ʪʠʧʘ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ: ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʥʘ g3v ʩʦʩʪʦʷʥʠʠ (ʜʣʠʥʘ ʩʣʦʝʚʠʱʘ, ʯʠʩ-

ʣʦ ʩʦʨʘʣʝʡ ʥʘ ʦʜʥʦʡ ʚʝʪʦʯʢʝ), ʩ ʤʘʢʩʠʤʫʤʦʤ ʥʘ ʛʝ-

ʥʝʨʘʪʠʚʥʳʭ ʩʦʩʪʦʷʥʠʷʭ (ʯʠʩʣʦ ʜʠʭʦʪʦʤʠʯʝʩʢʠʭ ʚʝʪʚ-

ʣʝʥʠʡ), ʩ ʤʘʢʩʠʤʫʤʦʤ ʥʘ g3v ʠ ss ʩʦʩʪʦʷʥʠʷʭ (ʯʠʩʣʦ 

ʦʪʤʝʨʰʠʭ ʚʝʪʦʯʝʢ, ʜʣʠʥʘ ʧʦʯʝʨʥʝʥʠʷ ʢʦʨʦʚʦʛʦ ʩʣʦʷ, 

ʜʣʠʥʘ ʩʦʨʘʣʝʡ). ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ɽ. prunastri ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ 

ʩʣʦʝʚʠʱʘ ʠ ʦʪ ʫʩʣʦʚʠʡ ʠʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. ɼʣʠʥʘ ʩʣʦ-

ʝʚʠʱʘ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʥʘ ʯʝʨʝʤʫʭʝ 

ʦʙʳʢʥʦʚʝʥʥʦʡ. ʇʨʠʟʥʘʢʠ ʦʪʤʠʨʘʥʠʷ (ʯʠʩʣʦ ʦʪʤʝʨ-

ʰʠʭ ʚʝʪʦʯʝʢ, ʜʣʠʥʘ ʧʦʯʝʨʥʝʥʠʷ ʢʦʨʦʚʦʛʦ ʩʣʦʷ) ʤʘʢ-

ʩʠʤʘʣʴʥʳ ʥʘ ʯʝʨʝʤʫʭʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ 

ʫʩʢʦʨʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʩʪʘʨʝʥʠʷ ʩʣʦʝʚʠʱʘ ʥʘ ʜʘʥʥʦʤ 

ʬʦʨʦʬʠʪʝ. ʃʠʧʘ ʩʝʨʜʮʝʣʠʩʪʥʘʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʣʦʝʚʠʱ 

ʵʚʝʨʥʠʠ ʩʣʠʚʦʚʦʡ. ʉʣʦʝʚʠʱʘ ɽ. prunastri, ʧʨʦʠʟʨʘʩ-

ʪʘʶʱʝʡ ʥʘ ʚʝʪʚʷʭ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ, ʠʤʝʶʪ ʥʘʠ-

ʙʦʣʴʰʫʶ ʜʣʠʥʫ ʥʘ ʚʳʩʦʪʘʭ 3ï4 ʠ 5ï6 ʤ, ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʩʣʦʝʚʠʱʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʚʳʩʦʪʝ 7ï8 ʤ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ 

ʦʪʤʝʨʰʠʭ ʚʝʪʦʯʝʢ, ʚʳʷʚʣʝʥʥʦʝ ʚ g3v ʠ ss ʩʦʩʪʦʷʥʠʷʭ. 

ɼʣʠʥʘ ʩʦʨʘʣʝʡ ʫ ʩʣʦʝʚʠʱ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʚʝʪ-

ʚʷʭ ʧʠʭʪʳ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 3ï

4 ʤ ï 5ï6 ʤ ï 7ï8 ʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʙʦʣʴʰʠʭ ʚʳ-

ʩʦʪʘʭ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʝʜʠʡ; ʨʘʟ-

ʣʠʯʠʷ ʧʦ ʚʳʩʦʪʘʤ ʧʨʦʷʚʣʷʶʪʩʷ ʚ g2v, g3v ʠ ss ʩʦʩʪʦʷ-

ʥʠʷʭ. ɿʥʘʯʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʠʟʥʘʢʦʚ E. prunastri, 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ɹʦʣʴʰʘʷ 

ʂʦʢʰʘʛʘ, ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʣʫʯʰʝʡ ʦʩʚʝʱʸʥʥʦʩʪʴʶ ʧʨʘʚʦʙʝʨʝʞʴʷ. ɼʣʠʥʘ ʩʦʨʘ-

ʣʝʡ ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʙʦʣʴʰʝ ʥʘ ʜʫʙʝ ʯʝʨʝʰʯʘʪʦʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʧʦʡ ʩʝʨʜʮʝʣʠʩʪʥʦʡ ʚ g2v ʠ g3v ʦʥʪʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ. 
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ONTOGENETIC VARIABILITY OF MORPHOLOGICAL CHARACTERS OF EVERNIA PRUNASTRI 
(L.) ACH. ON DIFFERENT SPECIES OF TREES IN DIFFERENT ECOLOGICAL CONDITIONS 
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Mari State University (Yoshkar-Ola, Russian Federation) 

Abstract. The current paper is about the morphological characters variability of the epiphytic lichen Evernia 

prunastri. The studies were conducted on the territory of the Mari El Republic in the flooded lime-tree forest of the 

Bolshaya Kokshaga river. The thalli of E. prunastri of different ontogenetic states (v1, v2, g1v, g2v, g3v, ss) were col-

lected on Tilia cordata, Padus avium, Quercus robur at a stem height of 0,5 to 2 m and on Abies sibirica branches at 

heights of 3ï4 m, 5ï6 m, 7ï8 m. Tilia cordata is the most favorable substrate for the development of E. prunastri 

thalli for most of its characters. The character of the thallus development (the length of the thallus) is minimal in 

Padus avium. The characters of death (the number of dead branches, the length of the cortex blackening area) are 

maximal on Padus avium, which indicates more accelerated aging processes of the thallus in this phorophyte. The 

thallus of E. prunastri, which grows on the branches of Abies sibirica, has the largest lengths at heights of 3ï4 and 

5ï6 m in comparison with the height of 7ï8 m. At higher altitudes, longer soralia are formed, hence, more soredia 

are formed. The values of most characters of E. prunastri, which grows on the right bank of the Bolshaya Kokshaga 

river are bigger than on the left bank, which is due to differences in the lighting of habitats. The length of the soralia 

on the right bank (the best lighting) is more in Quercus robur than in Tilia cordata. The variability of morphological 

characters is manifested in different ways in different ontogenetic states. 

Keywords: epiphytic lichen; fruticose lichen; Evernia prunastri; substrate; phorophyte; tree trunk; tree branches; 

Abies sibirica; Quercus robur; Tilia cordata; Padus avium; ontogeny; ontogenetic states; morphological characters; 

variability; fitness; ecological conditions; flooded lime-tree forest; Bolshaya Kokshaga river; Mari El Republic. 
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ʉʫʣʪʘʥʦʚʘ ʄʠʣʷʫʰʘ ʀʣʴʥʫʨʦʚʥʘ, ʩʪʫʜʝʥʪ ʬʘʢʫʣʴʪʝʪʘ ʙʠʦʣʦʛʠʠ ʠ ʭʠʤʠʠ 

ʐʤʝʣʸʚ ʅʠʢʦʣʘʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ɻʢʦʣʦʛʠʠ 

ʀʩʣʘʤʦʚʘ ɸʡʩʳʣʫ ɸʡʨʘʪʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ɻʢʦʣʦʛʠʠ 

ɹʠʨʩʢʠʡ ʬʠʣʠʘʣ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʛ. ɹʠʨʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʝʛʘʟʦ-

ʜʦʙʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʮʝʥʢʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʬʪʠ ʥʘ ʦʩʥʦʚʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚ ʜʘʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʙʲ-

ʝʢʪʘʤʠ ʠʟʫʯʝʥʠʷ ʧʦʩʣʫʞʠʣʠ ʬʦʥʦʚʳʝ (ʥʝʟʘʛʨʷʟʥʝʥʥʳʝ) ʠ ʟʘʛʨʷʟʥʝʥʥʳʝ ʥʝʬʪʴʶ ʧʦʯʚʳ. ɺʣʠʷʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ 

ʥʝʬʪʴʶ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ ʩ ʠʭ ʬʦʥʦʚʳʤʠ 

ʘʥʘʣʦʛʘʤʠ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ï ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʣʘʥʜʰʘʬʪʘ ï ʧʝʨʚʳʤ ʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ çʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʫʜʘʨè. ɺ ʩʚʷʟʠ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʝʤ ʠ ʥʝʨʝʜʢʦ ʭʠʤʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʘʷ 

ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʛʦ ʢʦʤʧʣʝʢ-

ʩʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʧʨʝʣʝ ï ʤʘʝ 2017 ʛʦʜʘ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʠʩʴ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʯʚʳ. ɸʥʘʣʠʟ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʤʷʥ ʢʨʝʩʩ-ʩʘʣʘʪʘ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚ. ʇʨʦʮʝʥʪ ʛʫʤʫʩʘ ʦʢʘʟʘʣʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʥʠʟʢʠʡ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʜʤʠʷ 

ʠ ʢʦʙʘʣʴʪʘ. ʉʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʪʘʢʞʝ ʥʝ ʧʨʝʚʳʰʘʝʪ ʇɼʂ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ; ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʝ ʧʨʝʜʧʨʠʷʪʠʝ; ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ; ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ; ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ; ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ; ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʯʚʳ; ʥʝʬʪʝʧʨʦʜʫʢʪʳ; 

ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʴ; ʢʨʝʩʩ-ʩʘʣʘʪ; ʤʝʪʦʜ ʙʠʦʠʥʜʠʢʘʮʠʠ; ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ; ʧʨʝʜʝʣʴʥʦ ʜʦʧʫ-

ʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ. 
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ˤ͍͔͔͙͔͒ͤ 
ʅʝʬʪʝʛʘʟʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ 

ʵʪʦ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʩʝʨʦʚʦʜʦʨʦʜ, ʦʢʩʠʜʳ ʫʛʣʝʨʦʜʘ, 

ʜʠʦʢʩʠʜ ʩʝʨʳ, ʠ ʘʟʦʪ. ɺ ʮʝʣʦʤ ʚʳʙʨʦʩʳ ʧʨʝʜʧʨʠʷʪʠʡ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʩʦʜʝʨʞʘʪ ʜʦ 240 ʭʠʤʠʯʝ-

ʩʢʠʭ ʚʝʱʝʩʪʚ, ʪʨʝʪʴ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ I ʠ II 

ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ [1; 2]. 

ɿʘʛʨʷʟʥʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʪʨʘʜʠʮʠʦʥʥʦ ʢʦʥ-

ʪʨʦʣʠʨʫʶʪ ʧʫʪʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʨʦʙ ʚʦʟʜʫʭʘ, ʚʦʜʳ, 

ʧʦʯʚʳ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʩʨʘʚʥʝʥʠʷ ʩʦʜʝʨ-

ʞʘʥʠʷ ʚ ʵʪʠʭ ʦʙʲʝʢʪʘʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʬʦ-

ʥʦʚʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʛʠʛʠ-

ʝʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ (ʇɼʂ, ʆɼʂ). 

ʀʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʠʨʦʜʥʳʭ ʩʨʝʜ 

ï ʧʦʯʚʳ, ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ ï ʩʣʦʞʥʝʝ ʚʩʝʛʦ ʚʦʩʩʪʘʥʘʚ-

ʣʠʚʘʶʪʩʷ ʟʘʛʨʷʟʥʝʥʥʳʝ ʧʦʯʚʳ, ʧʦʩʢʦʣʴʢʫ ʩʧʦʩʦʙʥʳ 

ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʠ ʟʘʢʨʝʧʣʷʪʴ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʥʝʬʪʴʶ, ï ʯʨʝʟʚʳʯʘʡʥʦ ʤʝʜʣʝʥʥʳʡ ʧʨʦʮʝʩʩ. ʇʨʠ ʚʳ-

ʩʦʢʦʤ ʫʨʦʚʥʝ ʟʘʛʨʷʟʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʣʠʚʘʭ 

ʥʝʬʪʠ) ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʘʷ ʜʝʧʨʝʩʩʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʠʥʛʠ-

ʙʠʨʫʝʪʩʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ [3] ʠ ʧʨʦʠʩʭʦʜʠʪ ʫʛʥʝʪʝʥʠʝ ʩʘʤʦʦʯʠʱʘʶ-

ʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚʳ [4]. 

˸͔͙͊ͭͪ͊͡· ͙ ͔ͣͭͦ͒· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʧʨʝʣʝ ï ʤʘʝ 2017 ʛ. 

ʀʭ ʮʝʣʴʶ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʚʦʟʤʦʞʥʦʡ ʦʮʝʥʢʠ 

ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚʳ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʚʙʣʠʟʠ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶ-

ʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥ-

ʥʦʩʪʠ ʧʦʯʚʳ ʤʝʪʦʜʦʤ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ [5]. ʄʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʘʨʰʨʫʪʥʦ-ʵʢʩʧʝʜʠʮʠʦʥʥʳʡ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʤʝʪʦʜ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ 

[6]. 

ʆʪʙʦʨ ʧʨʦʙ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙ-

ʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʪʙʦʨʘ ʧʨʦʙ (ɻʆʉʊ 17.4.4.02ï

84) [7]. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʷʞʝ-

ʣʳʭ ʤʝʪʘʣʣʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥ-

ʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ ʂɺɸʅʊ-Z.ʕʊɸ. ʍʠ-

ʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʦʚʦ-

ʜʠʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩ-

ʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ɹʠʨʩʢʦʤ 

ʬʠʣʠʘʣʝ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝ-

ʪʘ, ʛ. ɹʠʨʩʢ (ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ). 

ʉʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʦʮʝʥʠʚʘʣʘʩʴ ʠʩʭʦʜʷ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ ʧʨʦʙʳ 

ʧʦʯʚʳ, ʚʟʷʪʳʝ ʩ ʨʘʟʣʠʯʥʳʭ ʧʦ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʪʝʨʨʠ-

ʪʦʨʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʩʪ ʦʪʙʦʨʘ ʧʨʦʙ ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʝ-

ʩʪʘ: ʩ ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷ-

ʪʠʷ (ʦʙʨʘʟʝʮ  ̄1), ʚ 150 ʤʝʪʨʘʭ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷ (ʦʙ-

ʨʘʟʝʮ  ̄2), ʩ ʪʝʨʨʠʪʦʨʠʠ ʯʘʩʪʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪ-

ʢʘ (ʚ 1 ʢʤ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷ) (ʦʙʨʘʟʝʮ  ̄3). 

˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 

ʇʦʯʚʘ, ʚʳʧʦʣʥʷʷ ʩʚʦʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʙʠʦʛʝʦʮʝʥʦ-

ʟʦʚ ʠ ʙʠʦʩʬʝʨʳ, ʧʦʵʪʦʤʫ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ɿʘʛʨʷʟʥʝʥʠʝ ʥʝʬʪʴʶ ʚʣʠʷʝʪ 

ʥʘ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʬʠʟʠʯʝʩʢʠʭ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʣʦʜʦʨʦʜʥʳʝ 

ʬʫʥʢʮʠʠ. ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ 

ʥʝʬʪʴʶ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʳ ʝʝ ʤʠʛʨʘʮʠʠ, ʘʢʢʫʤʫʣʷʮʠʠ 

ʠ ʤʝʪʘʙʦʣʠʟʤʘ ʟʘʚʠʩʷʪ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʣʠʪʦʡ ʥʝʬʪʠ, ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ, ʪʠʧʘ ʧʦʯʚʳ, 

ʥʘʣʠʯʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ, ʢʘ-

ʥʘʣʦʚ ʤʠʛʨʘʮʠʠ ʠ ʜʠʬʬʫʟʠʠ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ 

[8; 9]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʦʙʳ, ʦʪʦʙʨʘʥʥʦʡ ʩ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʥʝʰʥʠʝ ʧʦʢʘʟʘʪʝ-

ʣʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʠʩʴ ʤʦʨʬʦʣʦ-

ʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʦʯʚʳ. ɿʘʛʨʷʟʥʝʥʥʘʷ ʧʨʦʙʘ ʧʦʯʚʳ 

ʠʤʝʝʪ ʙʦʣʝʝ ʪʝʤʥʳʡ ʮʚʝʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʯʠ-

ʩʪʳʤʠ ʘʥʘʣʦʛʘʤʠ, ʧʦʚʳʰʝʥʥʫʶ ʧʣʦʪʥʦʩʪʴ, ʦʪʣʠʯʘ-

ʝʪʩʷ ʥʘʣʠʯʠʝʤ ʤʘʩʣʷʥʠʩʪʳʭ ʠ ʨʘʜʫʞʥʳʭ ʧʣʝʥʦʢ ʧʦ 

ʛʨʘʥʷʤ ʩʪʨʫʢʪʫʨʥʳʭ ʦʪʜʝʣʴʥʦʩʪʝʡ ʚ ʠʣʣʶʚʠʘʣʴʥʳʭ 

ʛʦʨʠʟʦʥʪʘʭ, ʧʦʷʚʣʝʥʠʝʤ ʩʪʦʣʙʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ [10]. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚʳ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʝʤʷʥ ʢʨʝʩʩ-ʩʘʣʘʪʘ (Lepidium sativum) [11; 12]. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʩʦʦʪʥʝʩʝʥʳ ʩ ʪʨʝʙʦʚʘ-

ʥʠʷʤʠ ɻʆʉʊʘ 12038ï84 [13]. ʉʦʛʣʘʩʥʦ ʚʳʰʝʫʢʘʟʘʥ-

ʥʦʤʫ ʜʦʢʫʤʝʥʪʫ, ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʧʨʦʨʦʩʪʢʦʚ ʚ 

ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʥʘ 

10ï30% ʛʦʚʦʨʠʪ ʦ ʩʣʘʙʦʡ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚʳ. 

ʈʘʟʥʠʮʘ ʦʪ 30 ʜʦ 50% ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʨʝʜʥʶʶ ʩʪʝʧʝʥʴ 

ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚʳ, ʘ ʚʳʰʝ 50% ï ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ (ʥʝʜʦʧʫʩʪʠʤʦʡ) ʩʪʝʧʝʥʠ ʬʠʪʦʪʦʢ-

ʩʠʯʥʦʩʪʠ ʧʦʯʚʳ. ʈʘʟʥʠʮʘ ʤʝʥʝʝ 10% ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ 

ʚʦ ʚʥʠʤʘʥʠʝ ï ʧʦʯʚʘ ʩʯʠʪʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

ȸɆɇɑɎɜɆ 1 ï ȨɗɛɔɌɋɗɘɢ ɗɋɒɥɓ 

ʇʨʦʙʘ 

ʂʦʣʠ-

ʯʝʩʪʚʦ 

ʧʦʩʘ-

ʞʝʥ-

ʥʳʭ 

ʩʝʤʷʥ 

(ʰʪ.) 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʦʨʦʩʰʠʭ 

ʩʝʤʷʥ, ʚ ʪʝʯʝʥʠʝ 

10 ʜʥʝʡ (ʰʪ.) 

ʇʨʦʮʝʥʪ 
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ʆʙʨʘʟʝʮ  ̄1 50 5 16 16 10 32 32 

ʆʙʨʘʟʝʮ  ̄2 50 12 34 34 24 68 68 

ʆʙʨʘʟʝʮ  ̄3 

(ʢʦʥʪʨʦʣʴ) 
50 20 44 44 40 88 88 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʥʘ ʪʨʝʪʠʡ ʜʝʥʴ ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʝʝ. ɺ ʦʙʨʘʟʮʝ  ̄1 

ʧʨʦʨʦʩʣʠ ʣʠʰʴ 10%, ʧʨʦʨʦʩʪʢʠ ʙʳʣʠ ʩʣʘʙʳʝ. ɺʦ 

ʚʪʦʨʦʤ ï 24%, ʦʥʠ ʙʳʣʠ ʫʞʝ ʚʳʰʝ, ʘ ʚ ʪʨʝʪʴʝʤ ʢʦʥ-

ʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ ʚʟʦʰʣʦ 40% ʩʝʤʷʥ, ʵʪʦ ʥʘ 30% 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʦʙʝ, ʚʟʷʪʦʡ ʩ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷ-

ʪʠʷ. ʇʨʦʨʦʩʪʢʠ ʠʟ ʧʦʩʣʝʜʥʝʛʦ ʦʙʨʘʟʮʘ ʦʢʘʟʘʣʠʩʴ ʙʦ-

ʣʝʝ ʨʦʚʥʳʤʠ, ʯʝʤ ʚ ʦʩʪʘʣʴʥʳʭ ʩʫʙʩʪʨʘʪʘʭ. ʅʘ ʰʝ-

ʩʪʦʡ ʜʝʥʴ ʦʧʳʪʘ ʧʨʦʮʝʥʪ ʚʩʭʦʞʝʩʪʠ ʧʦʚʳʩʠʣʩʷ. ɺ 

ʧʝʨʚʦʤ ʦʙʨʘʟʮʝ ʜʦ 32%, ʚʦ ʚʪʦʨʦʤ ï ʜʦ 68%, ʨʦʩʪʢʠ 

ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʨʦʚʥʳʝ ʠ ʚʳʩʦʢʠʝ, ʚ ʪʨʝʪʴʝʤ ʯʠʩʣʦ 

ʨʦʩʪʢʦʚ ʚʦʟʨʦʩʣʦ ʜʦ 88%. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʧʨʦʙʦʡ 

 ̄1 ʠ ʧʨʦʙʦʡ  ̄3 ʩʦʩʪʘʚʠʣʘ 56%. ʂ ʜʝʩʷʪʦʤʫ ʜʥʶ 



ʉʫʣʪʘʥʦʚʘ ʄ.ʀ., ʐʤʝʣʸʚ ʅ.ɸ., ʀʩʣʘʤʦʚʘ ɸ.ɸ. 
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ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʠʩʣʦ ʚʟʦʰʝʜʰʠʭ ʩʝʤʷʥ ʥʝ ʠʟʤʝʥʠ-

ʣʦʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʪʝ-

ʧʝʥʴ ʬʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʥʝʜʦʧʫʩʪʠʤʦ ʚʳʩʦʢʘ. ʀʩʭʦʜʷ ʠʟ ʣʠʪʝʨʘʪʫʨ-

ʥʳʭ ʜʘʥʥʳʭ, ʤʳ ʤʦʞʝʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʟʤʝʥʝ-

ʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʧʨʠ-

ʚʝʣʦ ʢ ʚʳʪʝʩʥʝʥʠʶ ʚʦʟʜʫʭʘ ʥʝʬʪʴʶ, ʥʘʨʫʰʝʥʠʶ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʚʦʜʳ, ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʪʦʨʤʦʞʝʥʠʷ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠ 

ʠʭ ʛʠʙʝʣʠ [8; 14]. 

ȸɆɇɑɎɜɆ 2 ï ȶɋɍəɑɢɘɆɘɡ ɑɆɇɔɖɆɘɔɖɓɡɛ ɎɗɗɑɋɊɔ-
ɈɆɓɎɏ ɕɔɝɈɋɓɓɔɉɔ ɗɑɔɥ 

ʆʧʨʝʜʝʣʷʝʤʳʡ 

ʧʦʢʘʟʘʪʝʣʴ 

ʇʨʦʙʘ ʧʦʯʚʳ 

150 ʤ ʦʪ 

ʧʨʝʜʧʨʠʷʪʠʷ 

ʉ ʪʝʨʨʠʪʦ-

ʨʠʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ 

ʇɼʂ 

[15] 

ɻʫʤʫʩ, % 
2,7 

Ñ0,2 

0,6 

Ñ0,1 
7ï10 

ʅʝʬʪʝʧʨʦʜʫʢʪʳ, 

ʤʛ/ʢʛ 

108,08 

Ñ21,62 

315,28 

Ñ47,86 

100ï

500 

ʨʅ ʚʦʜʥʦʡ 

ʚʳʪʷʞʢʠ, ʝʜ. ʨʅ 

7,5 

Ñ0,4 

7,3 

Ñ0,4 
 

ʇʦʜʚʠʞʥʘʷ ʬʦʨʤʘ ʤʝʪʘʣʣʦʚ:  

ʄʝʜʴ, ʤʛ/ʢʛ 
1,08 

Ñ0,32 

3,21 

Ñ0,9 
3 

ʉʚʠʥʝʮ, ʤʛ/ʢʛ 
0,86 

Ñ0,26 

1,76 

Ñ0,53 
32 

ʂʦʙʘʣʴʪ, ʤʛ/ʢʛ 
79,04 

Ñ23,71 

91,76 

Ñ27,53 
5 

ʄʘʨʛʘʥʝʮ, ʤʛ/ʢʛ 
2,24 

Ñ0,67 

3,48 

Ñ1,04 
1500 

ʅʠʢʝʣʴ, ʤʛ/ʢʛ ʤʝʥʝʝ 0,05 ʤʝʥʝʝ 0,05 4 

ʂʘʜʤʠʡ, ʤʛ/ʢʛ 
6,2 

Ñ1,9 

5,5 

Ñ1,7 
2 

 

ʇʨʦʧʠʪʳʚʘʥʠʝ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʦʯ-

ʚʝʥʥʦʡ ʤʘʩʩʳ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʭʠ-

ʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʚʦʡʩʪʚ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠ-

ʟʦʥʪʝ: ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʚʦʜʦʨʦʜʘ ʚ ʥʝʤ ʨʝʟʢʦ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ, ʥʦ ʫʭʫʜʰʘʝʪʩʷ ʩʚʦʡʩʪʚʦ ʧʦʯʚ ʢʘʢ ʧʠʪʘ-

ʪʝʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʨʘʩʪʝʥʠʡ [16]. ɺ ʧʨʦʙʝ ʧʦʯ-

ʚʳ, ʦʪʦʙʨʘʥʥʦʡ ʩ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʦʮʝʥʪ 

ʛʫʤʫʩʘ ʨʘʚʝʥ 0,6, ʯʪʦ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʤʝʥʴʰʝ ʩʨʝʜʥʝʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚ. ɺ ʦʙ-

ʨʘʟʮʝ  ̄2 ʟʘʧʘʩʳ ʛʫʤʫʩʘ ʩʦʩʪʘʚʣʷʶʪ 2,7; ʵʪʦ ʪʘʢʞʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʤ ʧʣʦʜʦʨʦʜʠʠ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʅ ʧʨʦʙʳ ʧʦʯʚʳ ʟʘʛʨʷʟʥʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʴ ʨʅ ʚ ʦʙʨʘʟʮʝ  ̄1 

ʩʦʩʪʘʚʠʣ 7,3, ʘ ʚ ʦʙʨʘʟʮʝ  ̄2 ï 7,5. ʄʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʧʨʝʦʙʣʘʜʘʶʪ 

ʩʣʘʙʦʱʝʣʦʯʥʳʝ ʧʦʯʚʳ. 

ʇʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʙʘʭ 

ʧʦʯʚ ʦʙʨʘʟʮʘ  ̄1 ʩʦʩʪʘʚʠʣ 315,28 ʤʛ/ʢʛ, ʘ ʚ ʦʙʨʘʟʮʝ 

 ̄2 ï 108,08 ʤʛ/ʢʛ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʷʶʪʩʷ ʬʦʥʦ-

ʚʳʤʠ, ʪʦ ʝʩʪʴ ʙʝʟʦʧʘʩʥʳʤʠ. ɹʝʟʦʧʘʩʥʳʤ ʫʨʦʚʥʝʤ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʧʦʯʚʦʛʨʫʥʪʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʨʝʢʦʤʝʥ-

ʜʫʶʪ ʩʯʠʪʘʪʴ ʫʨʦʚʝʥʴ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʠ ʦʜʥʦ ʠʟ ʥʝʛʘ-

ʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝ ʥʘʩʪʫʧʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʧʦʯʚʳ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ [17]. 

ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝ-

ʣʳʭ ʤʝʪʘʣʣʦʚ. ʇʦ ʩʪʝʧʝʥʠ ʦʧʘʩʥʦʩʪʠ ʚʣʠʷʥʠʷ ʥʘ ʞʠ-

ʚʳʝ ʦʨʛʘʥʠʟʤʳ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʜʝʣʷʪ ʥʘ 3 ʢʣʘʩʩʘ: 

1 ʢʣʘʩʩ ï ʦʩʦʙʦ ʪʦʢʩʠʯʥʳʝ: ʤʳʰʴʷʢ, ʢʘʜʤʠʡ, 

ʨʪʫʪʴ, ʩʚʠʥʝʮ, ʩʝʣʝʥ, ʮʠʥʢ, ʪʠʪʘʥ; 

2 ʢʣʘʩʩ ï ʪʦʢʩʠʯʥʳʝ: ʢʦʙʘʣʴʪ, ʥʠʢʝʣʴ, ʤʦʣʠʙʜʝʥ, 

ʤʝʜʴ, ʩʫʨʴʤʘ, ʭʨʦʤ; 

3 ʢʣʘʩʩ ï ʩʣʘʙʦʪʦʢʩʠʯʥʳʝ: ʙʘʨʠʡ, ʚʘʥʘʜʠʡ, ʚʦʣʴ-

ʬʨʘʤ, ʤʘʨʛʘʥʝʮ, ʩʪʨʦʥʮʠʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚʭʦʜʷʪ ʚ ʩʦ-

ʩʪʘʚ ʤʠʥʝʨʘʣʦʚ ʠ ʷʚʣʷʶʪʩʷ ʤʠʥʝʨʘʣʦʦʙʨʘʟʫʶʱʠʤʠ. 

ʇʨʦʮʝʩʩʳ ʧʨʝʚʨʘʱʝʥʠʷ ʤʠʥʝʨʘʣʦʚ ʚ ʧʦʯʚʝ ʩʘʤʳʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ: ʚʳʚʝʪʨʠʚʘʥʠʝ, ʦʢʠʩʣʝʥʠʝ, ʛʠʜʨʘʪʘ-

ʮʠʷ, ʨʘʩʪʚʦʨʝʥʠʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʙʨʘʟʫʶʪʩʷ ʚʪʦʨʠʯ-

ʥʳʝ ʤʠʥʝʨʘʣʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʛʣʠʥʠʩʪʳʝ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʤʠʥʝʨʘʣʴʥʫʶ ʯʘʩʪʴ ʧʦʯʚ [18]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩʦ-

ʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ʠ ʢʦʙʘʣʴʪʘ ʧʨʝʚʳʰʘʝʪ ʇɼʂ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʠʥʪʝʥʩʠʚʥʳʤʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʥʘʛʨʫʟ-

ʢʘʤʠ ʠʟ-ʟʘ ʙʣʠʟʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʝʜʘʥʠʶ 

ʦʩʥʦʚʥʳʭ ʚʳʙʨʦʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʦʚʳʰʝʥʥʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʢʘʜʤʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ 

ʦʩʥʦʚʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʢ ʫʛʥʝʪʝʥʠʶ ʬʦʪʦʩʠʥʪʝʟʘ, 

ʩʥʠʞʝʥʠʶ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ, ʦʩ-

ʣʦʞʥʝʥʠʷʤ ʚ ʧʦʩʪʫʧʣʝʥʠʠ ʠ ʤʝʪʘʙʦʣʠʟʤʝ ʚ ʨʘʩʪʝʥʠ-

ʷʭ ʮʠʥʢʘ, ʤʝʜʠ, ʤʘʨʛʘʥʮʘ, ʥʠʢʝʣʷ, ʩʝʣʝʥʘ, ʢʘʣʴʮʠʡ, 

ʤʘʛʥʠʡ, ʬʦʩʬʦʨ. ʌʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʢʦʙʘʣʴʪʘ ʤʦʞʝʪ 

ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʚʠʜʝ ʥʝʜʦʨʘʟʚʠʪʠʷ ʮʚʝʪʦʚ, ʫʭʫʜʰʝʥʠʷ 

ʣʠʙʦ ʧʦʣʥʦʡ ʧʦʪʝʨʠ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ [19; 20]. ɺ ʦʙ-

ʨʘʟʮʝ  ̄1 ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝ-

ʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦ ʟʥʘʯʝʥʠʝ. ʀʟ ʚʩʝʭ ʘʥʘ-

ʣʠʟʠʨʫʝʤʳʭ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʤʘʨʛʘʥʝʮ ʠ ʩʚʠʥʝʮ 

ʠʤʝʶʪ ʩʪʘʙʠʣʴʥʦ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʊʘʢʠʝ ʵʣʝ-

ʤʝʥʪʳ, ʢʘʢ ʥʠʢʝʣʴ, ʩʚʠʥʝʮ, ʤʘʨʛʘʥʝʮ, ʥʝ ʧʨʝʚʳʰʘʶʪ 

ʇɼʂ. 

ˤ·͍ͦ͒· 
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʯ-

ʚʝʥʥʳʡ ʩʣʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʨʝʘʢ-

ʮʠʝʡ, ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ ʠ ʩʦʜʝʨʞʘʥʠ-

ʝʤ ʛʫʤʫʩʘ, ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʝ ʧʨʝʚʳʰʘ-

ʝʪ ʇɼʂ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 
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Abstract. The paper analyzes the study results of the soil layer on the territory of oil and gas companies. Assess-

ment of anthropogenic impact of oil on key chemical and biological parameters of soil is given on the basis of exper-

imental research on the territory of the enterprise. The objects of the study was background (uncontaminated) and 

contaminated soil. The impact of oil pollution in natural conditions was studied by means of mapping properties of 

contaminated soils with their background counterparts. Soil cover is the main element of the landscape ï the first as-

sumes the çenvironmental impactè. Because of mechanical disturbance and chemical pollution there is a gradual 

degradation of the soil, which has become one of the major environmental problems of oil and gas complex. The re-

search was conducted in AprilïMay 2017. The analysis shows that the morphological characteristics of the soil have 

changed significantly. The analysis of the soil phytotoxicity shows a high degree of soil phytotoxicity. The percent-

age of humus is less than the average content in the upper soil horizon. The analysis of the chemical composition 

shows a relatively low level of soil contamination with heavy metals, the exception was the concentration of cadmi-

um and cobalt. The oil content does not exceed the MPC. 

Keywords: soil; oil and gas enterprise; structure of soils; laboratory tests; comparative analysis; heavy metals; 

morphological characteristics of soils; petroleum products; phytotoxicity; watercress; bioindication; physical-

chemical methods of analysis; maximum permissible concentration. 
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ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ (Betula pendula Roth) ʠ ʣʠʧʳ ʩʝʨʜʮʝʚʠʜʥʦʡ (Tilia cordata Mill .) ʚ ʨʘʟʣʠʯʥʳʭ ʧʦ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʡ ʥʘʛʨʫʟʢʝ ʫʩʣʦʚʠʷʭ ʛ. ʁʦʰʢʘʨ-ʆʣʳ. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʘʥʘ-

ʣʠʟʫ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʧʦʩʢʦʣʴʢʫ ʘʩʩʠʤʠʣʷʮʠʦʥʥʳʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʷ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʘʪʤʦʩʬʝʨʥʳʭ ʪʦʢʩʠʢʘʥʪʦʚ, ʘʪʘʢʘʤ ʥʘʩʝʢʦʤʳʭ ʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʀʩʭʦʜʷ ʠʟ ʧʨʝʜ-

ʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʚʣʠʷʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʬʠʪʦʬʘʛʦʚ ʠʣʠ ʯʝʨʝʟ ʢʦʨʤʦʚʦʡ ʨʝʩʫʨʩ, 

ʠʟʫʯʘʣʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʥʘʩʝʢʦʤʳʭ ʠ ʢʣʝʱʝʡ-ʬʠʣʣʦʬʘʛʦʚ ʚ ʛʨʘʜʠʝʥʪʝ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦ-ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʚʳʙʨʦʩʦʚ. ʆʧʠʩʘʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʣʠʩʪʴʝʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʚʨʝʞʜʝʥʠʡ ʚ 

ʛʨʘʜʠʝʥʪʝ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʘʤʘ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʤʦʞʝʪ ʢʘʢ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʫ B. pendula, 

ʪʘʢ ʠ ʫʤʝʥʴʰʘʪʴʩʷ ʫ T. cordata. ʆʧʨʝʜʝʣʝʥʠʝ ʘʨʘʭʥʦʵʥʪʦʤʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠ-

ʪʝʣʴʥʦʷʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʢʣʝʱʝʡ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʧʦʟʚʦʣʠʣʦ ʦʧʠʩʘʪʴ ʚ ʢʨʦʥʘʭ B. pendula 84 

ʜʝʥʜʨʦʙʠʦʥʪʥʳʭ ʚʠʜʘ, T. cordata ï 100 ʚʠʜʦʚ. ʉʨʝʜʠ ʬʠʣʣʦʬʘʛʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʛʨʳʟʫʱʠʝ ʠ ʩʦʩʫʱʠʝ ʣʠʩʪʴʷ, 

ʤʠʥʝʨʳ ʠ ʛʘʣʣʦʦʙʨʘʟʦʚʘʪʝʣʠ. ɼʦʤʠʥʠʨʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ Coleoptera. ɺ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʜʦʣʷ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʷʚʣʷʶʱʠʭʩʷ ʤʦʥʦʬʘʛʘʤʠ ʠ ʬʦʨʤʠʨʫʶʱʠʭ ʟʘʱʠʪʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. ɺ ʫʩʣʦ-

ʚʠʷʭ ʫʨʙʦʵʢʦʩʠʩʪʝʤʳ ʚʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʠʣʣʦʬʘʛʦʚ, ʥʦ ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠ-

ʣʠʷ ʥʘʠʙʦʣʝʝ ʟʘʱʠʱʝʥʥʳʭ ʚʠʜʦʚ Aphidoidae (Homoptera), Cecidomyiidae (Diptera), Eriophyidae (Acarina). 

ʇʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ ʥʘʩʝʢʦʤʳʭ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʢʨʦʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʜʝʨʝʚʴʝʚ, ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʥʘʩʝʢʦʤʳʭ ʠ ʢʣʝʱʝʡ-ʬʠʣʣʦʬʘʛʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Betula pendula; Tilia cordata; ʙʠʦʠʥʜʠʢʘʮʠʷ; ʙʠʦʤʦʥʠʪʦʨʠʥʛ; ʢʘʯʝʩʪʚʦ ʩʨʝʜʳ; ʟʘʛʨʷʟʥʝ-

ʥʠʝ ʩʨʝʜʳ; ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ; ʣʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ; ʧʦʚʨʝʞʜʝʥʠʝ; ʬʠʣʣʦʬʘʛʠ; ʯʣʝʥʠʩʪʦʥʦʛʠʝ; ʢʣʝʱʠ; 

ʥʘʩʝʢʦʤʳʝ; Coleoptera; ʤʦʥʦʬʘʛʠ; ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ; ʯʠʩʣʝʥʥʦʩʪʴ; ʁʦʰʢʘʨ-ʆʣʘ; ʈʝʩʧʫʙʣʠʢʘ ʄʘʨʠʡ ʕʣ. 

ˤ͍͔͔͙͔͒ͤ 
ɿʝʣʝʥʳʝ ʜʨʝʚʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 

ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʛʦʨʦʜʦʚ. ɸʩʩʠʤʠʣʷʮʠ-

ʦʥʥʳʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʷ ʧʝʨʚʳʤʠ ʠ ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʘʶʪʩʷ ʪʦʢʩʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʚʦʟʜʫʭʝ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʪʘʢʘʤ 

ʥʘʩʝʢʦʤʳʭ ʠ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [1]. ʕʢʦ-

ʣʦʛʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʣʠʩʪʦ-

ʚʦʛʦ ʘʧʧʘʨʘʪʘ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʬʠʪʦʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʨʘʙʦʪʘʭ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʪʨʫʢʪʫʨʳ ʣʠʩʪʘ [2; 3], ʬʣʫʢʪʫʠʨʫʶ-

ʱʘʷ ʘʩʠʤʤʝʪʨʠʷ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ [4; 5], ʘʥʘʪʦʤʠ-

ʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʘʧ-

ʧʘʨʘʪʘ [2; 6], ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ [7]. 

ʋʯʝʥʳʤʠ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʪʩʷ ʠʟʫʯʝʥʠʝ ʚʨʝʜʠ-

ʪʝʣʝʡ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ [8ï

12]. ʆʜʥʘʢʦ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ ʜʦʩʪʘʪʦʯʥʦ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʢʘʢ ʜʣʷ ʨʘʩ-

ʪʝʥʠʡ, ʪʘʢ ʠ ʜʣʷ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ. ɺ ʛʦ-

ʨʦʜʩʢʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ʩʦʩʪʘʚ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʩʪʝʩʪʚʝʥʥʳ-

ʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʜʘʥʥʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ. ʀʟʚʝʩʪʥʦ, 

ʯʪʦ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʚʣʠʷʶʪ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦ-

ʷʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʪʘʢ ʠ ʦʧʦ-

ʩʨʝʜʦʚʘʥʥʦ ï ʯʝʨʝʟ ʢʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ. ɺʦʟʜʝʡʩʪʚʠʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʠʥʳʭ ʚʳʙʨʦʩʦʚ ʥʘ ʨʘʩʪʝʥʠʷ ʠʟʤʝ-

ʥʷʝʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʥʘʩʝʢʦʤʳʭ-ʬʠ-

ʪʦʬʘʛʦʚ [13ï17]. ʀʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʘʜʘʧʪʘʮʠʡ 

ʨʘʩʪʝʥʠʡ ʢ ʫʩʣʦʚʠʷʤ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʟʘʢʦ-

ʥʦʤʝʨʥʦʩʪʝʡ ʩʣʦʞʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʥʘʩʝʢʦʤʳʭ-ʬʠʪʦ-

ʬʘʛʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ ʩʦʩʪʦʷʥʠʝ ʦʩʦʙʝʡ 

ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ (Betula pendula Roth) ʠ ʣʠʧʳ ʩʝʨʜ-

ʮʝʚʠʜʥʦʡ (Tilia cordata Mill .) ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʫʩʪʘʥʦʚʠʪʴ ʚʠʜʦʚʦʡ 

ʩʦʩʪʘʚ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʬʠʣʣʦʬʘʛʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦ-

ʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʛ. ʁʦʰʢʘʨ-ʆʣʳ. 

˸͔͙͊ͭͪ͊͡ ͙ ͔ͣͭͦ͒· ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ 2009ï2012 ʛʦʜʘʭ ʚ 

ʨʘʡʦʥʘʭ ʛ. ʁʦʰʢʘʨ-ʆʣʳ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʩʪʝʧʝʥʴʶ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʧʨʦʤʳʰʣʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʚʳʙʨʦʩʘʤʠ [18]: ʫʯʘʩʪʦʢ  ̄1 ï ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʘʷ 

ʧʨʠʨʦʜʥʘʷ ʪʝʨʨʠʪʦʨʠʷ çʉʦʩʥʦʚʘʷ ʨʦʱʘè (ʟʦʥʘ ʥʘʠ-

ʤʝʥʴʰʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ),  ̄2 ï ʘʣʣʝʷ ʚ ʦʜʥʦʤ ʠʟ ʞʠ-

ʣʳʭ ʤʠʢʨʦʨʘʡʦʥʦʚ (ʟʦʥʘ ʩʣʘʙʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ),  ̄3 ï 

ʘʣʣʝʷ ʫ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ (ʟʦʥʘ ʩʨʝʜʥʝʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ),  ̄4 ï ʘʣʣʝʷ ʫ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘ-

ʚʦʜʘ (ʟʦʥʘ ʩʨʝʜʥʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ). Betula pendula ʠ 

Tilia cordata ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʟʝʣʝ-

ʥʝʥʠʠ ʛ. ʁʦʰʢʘʨ-ʆʣʳ. ʅʘ ʢʘʞʜʦʤ ʫʯʘʩʪʢʝ ʚʳʙʠʨʘʣʠ 

ʧʦ 20 ʜʝʨʝʚʴʝʚ ʦʙʦʠʭ ʚʠʜʦʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʛʦ ʛʝʥʝ-

ʨʘʪʠʚʥʦʛʦ (g2) ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʋ g2 

ʦʩʦʙʝʡ B. pendula ʢʨʦʥʘ ʧʠʨʘʤʠʜʘʣʴʥʘ, ʩ ʦʢʨʫʛʣʦʡ 

ʚʝʨʰʠʥʦʡ, ʘ ʫ T. cordata ï ʩ ʦʩʪʨʦʡ ʚʝʨʰʠʥʦʡ. ʂʦʨʢʘ 

ʧʦʢʨʳʚʘʝʪ ʩʪʚʦʣ ʥʘ ʚʳʩʦʪʫ ʜʦ 1ï2 ʤ ʫ B. pendula ʠ ʜʦ 

ʧʦʣʦʚʠʥʳ ʩʪʚʦʣʘ ʫ T. cordata [19]. 

ʅʘʩʝʢʦʤʳʭ ʩʦʙʠʨʘʣʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ ʜʝʨʝ-

ʚʴʝʚ ʠ ʥʘ ʩʪʚʦʣʘʭ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʤʝʭʘʥʠ-

ʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ, ʩʪʨʷʭʠʚʘʥʠʷ, ʵʥ-

ʪʦʤʦʣʦʛʠʯʝʩʢʠʤ ʩʘʯʢʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʚʦʣʦʚʳʭ 

ʣʦʚʫʰʝʢ; ʨʘʙʦʪʘʣʠ ʚ ʩʦʣʥʝʯʥʳʝ ʜʥʠ ʩ ʢʦʥʮʘ ʤʘʷ ʧʦ 

ʘʚʛʫʩʪ, ʦʜʠʥ ʨʘʟ ʚ ʜʝʢʘʜʫ [20]. ɼʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦ-

ʛʦ ʘʥʘʣʠʟʘ ʩʦʙʠʨʘʣʠ ʠ ʛʝʨʙʘʨʠʟʠʨʦʚʘʣʠ ʧʦ 10 ʣʠʩʪʴ-
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ʝʚ ʩ ʜʝʨʝʚʘ [6]. ʇʦ ʭʘʨʘʢʪʝʨʥʳʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʚʝʛʝ-

ʪʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʜʝʨʝʚʴʝʚ ʫʩʪʘ-

ʥʘʚʣʠʚʘʣʠ ʥʝʢʦʪʦʨʳʭ ʥʘʩʝʢʦʤʳʭ ʠ ʢʣʝʱʝʡ-ʬʠʣʣʦ-

ʬʘʛʦʚ [21]. ʆʧʨʝʜʝʣʷʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʥʘʩʝ-

ʢʦʤʳʭ ʚ ʩʙʦʨʘʭ ʧʦ ʤʝʪʦʜʠʢʝ ʖ.ɸ. ʇʝʩʝʥʢʦ [22]. 

ʊʘʢʞʝ ʚʳʯʠʩʣʷʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʥʘ ʝʜʠʥʠʮʫ 

ʦʙʲʝʤʘ ʢʨʦʥʳ. ʆʙʳʯʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ ʦʧ-

ʨʝʜʝʣʷʶʪ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ [23]. ʆʜʥʘʢʦ ʢʨʦʥʘ 

ʜʝʨʝʚʘ ï ʵʪʦ ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʵʪʦʤʫ ʤʳ 

ʩʯʠʪʘʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʯʝʪʘ ʢʦʣʠ-

ʯʝʩʪʚʘ ʥʘʩʝʢʦʤʳʭ ʥʘ 1 ʤį ʢʨʦʥʳ ʜʝʨʝʚʘ: 

X = N / ˊ RĮL n, 

ʛʜʝ X ï ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʢʦʤʳʭ ʥʘ 1 ʤį, N ï ʯʠʩʣʦ 

ʥʘʩʝʢʦʤʳʭ, ʧʦʡʤʘʥʥʳʭ ʧʨʠ ʢʦʰʝʥʠʠ, R ï ʨʘʜʠʫʩ 

ʩʘʯʢʘ ʚ ʤʝʪʨʘʭ, L ï ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʚʟʤʘʭʘ ʩʘʯʢʘ ʧʦ 

ʢʨʦʥʝ ʚ ʤʝʪʨʘʭ, n ï ʯʠʩʣʦ ʚʟʤʘʭʦʚ ʩʘʯʢʘ. 

˾͔ͯ͘͡Έͭ͊ͭ· ͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 
ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʜʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦ-

ʚʘʣʠ ʣʠʩʪʴʷ B. pendula ʠ T. ʩordata, ʧʦʚʨʝʞʜʝʥʠʷ ʢʦ-

ʪʦʨʳʭ ʥʝ ʥʦʩʷʪ ʙʠʦʛʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʃʠʩʪʴʷ ʜʝʨʝʚʴʝʚ 

ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʦʢʨʳʪʳ ʧʳʣʴʶ, ʦʪʤʝʯʝʥʳ ʪʦ-

ʯʝʯʥʳʝ ʥʝʢʨʦʟʳ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʢʦ-

ʣʦ ʞʠʣʦʢ, ʘ ʪʘʢʞʝ ʭʣʦʨʦʟ, ʫʩʳʭʘʥʠʝ ʚʝʨʭʫʰʢʠ ʠʣʠ 

ʢʨʘʝʚ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ. ʃʠʩʪʴʷ T. cordata ʟʘʯʘ-

ʩʪʫʶ ʠʤʝʶʪ ʯʝʨʥʳʡ ʥʘʣʝʪ ʛʨʠʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

(Cercospora microsora Sacc.). ʅʘʙʣʶʜʘʝʤʳʝ ʪʦʯʝʯ-

ʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʣʠʩʪʴʝʚ ʜʝʨʝʚʴʝʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ 

ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ, ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʢʦʥʪʘʢʪʘ ʩ 

ʘʪʤʦʩʬʝʨʥʳʤʠ ʪʦʢʩʠʢʘʥʪʘʤʠ, ʥʝʢʨʦʛʝʥʥʦʡ ʟʘʱʠʪʥʦʡ 

ʨʝʘʢʮʠʝʡ ʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʧʘʪʦʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʨʘʟ-

ʚʠʪʴʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʢʘ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʛʨʘʜʠʝʥʪʝ ʫʚʝʣʠʯʝʥʠʷ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ 

B. pendula ʚʦʟʨʘʩʪʘʝʪ, T. ʩordata ï ʫʤʝʥʴʰʘʝʪʩʷ. ɺ 

ʮʝʣʦʤ ʧʣʦʱʘʜʴ ʧʦʚʨʝʞʜʝʥʠʡ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

B. pendula ʠ T. ʩordata ʚ ʠʟʫʯʝʥʥʳʭ ʵʢʦʪʦʧʘʭ ʷʚʣʷʝʪ-

ʩʷ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʡ (0ï5%), ʦʜʥʘʢʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (P<0,01ï0,05). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʥʘʤʠ ʨʘʥʝʝ ʚ ʵʪʠʭ 

ʞʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʦʩʦʙʝʡ 

B. pendula ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʦʪʤʝʯʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥ-

ʢʠ ʠ ʧʨʠʨʦʩʪʘ ʧʦʙʝʛʦʚ (ʈ<0,05), ʦʜʥʘʢʦ ʙʝʟ ʠʟʤʝʥʝ-

ʥʠʷ ʯʠʩʣʘ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʥʠʭ, ʯʪʦ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʩʪʷʞʝʥʠʝʤ ʤʝʞʜʦʫʟ-

ʣʠʡ ʚ ʧʨʦʮʝʩʩʝ ʚʠʜʠʤʦʛʦ ʨʦʩʪʘ ʧʦʙʝʛʘ. ɺʦʟʤʦʞʥʦ, 

ʦʪʜʝʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʚʦʟʜʫʭʝ, 

ʦʢʘʟʘʣʠ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʘʥʪʨʦ-

ʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʬʣʫʢ-

ʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ ʣʠʩʪʘ B. pendula (ʈ<0,01ï

0,05), ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʥʘʨʫʰʝʥʠʠ ʩʪʘʙʠʣʴʥʦ-

ʩʪʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʦʨʛʘʥʘ ʠ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ 

[24], ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ ʥʘʰʝʡ ʧʦʚʪʦʨʥʦʡ ʨʘʙʦʪʝ ʚ 

2016 ʛ. [25]. ʇʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʬʣʫʢʪʫʠʨʫʶʱʝʡ 

ʘʩʠʤʤʝʪʨʠʠ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʣʠʩʪʘ 

B. pendula [4]. 

ʋ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʜʝʨʝʚʴʝʚ T. co-

rdata ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʠ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʬʦʨ-

ʤʠʨʫʶʪʩʷ ʢʦʨʦʪʢʠʝ ʛʫʩʪʦ ʦʙʣʠʩʪʚʝʥʥʳʝ ʧʦʙʝʛʠ ʩ 

ʤʝʣʢʠʤʠ ʣʠʩʪʴʷʤʠ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʫʩʪʴʠʮ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳ-

ʩʦʢʦ ʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʦʙʝʡ. ɺ ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʤ ʨʷʜʫ ʫʩʠʣʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ. ʉ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʫʩʪʴʠʮ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʣʠ-

ʩʪʘ T. cordata ʧʨʦʠʩʭʦʜʠʪ ʫʩʠʣʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʘʪ-

ʤʦʩʬʝʨʥʳʭ ʪʦʢʩʠʢʘʥʪʦʚ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʠʨʦʩʪ ʧʦʙʝʛʦʚ ʠ ʨʘʟʤʝʨʳ ʣʠʩʪʦ-

ʚʦʡ ʧʣʘʩʪʠʥʢʠ [24]. 

ʅʘʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʣʠʩʪʴʷ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ 

ʠ ʣʠʧʳ ʩʝʨʜʮʝʚʠʜʥʦʡ ʩ ʧʦʚʨʝʞʜʝʥʠʷʤʠ, ʥʘʥʦʩʠʤʳʤʠ 

ʥʘʩʝʢʦʤʳʤʠ ʩ ʛʨʳʟʫʱʠʤ ʨʦʪʦʚʳʤ ʘʧʧʘʨʘʪʦʤ ʠʣʠ ʠʭ 

ʣʠʯʠʥʢʘʤʠ: ʚʳʛʨʳʟʘʥʠʝ, ʦʙʲʝʜʘʥʠʝ, ʩʢʝʣʝʪʠʨʦʚʘʥʠʝ, 

ʤʠʥʠʨʦʚʘʥʠʝ, ʨʝʞʝ ï ʛʘʣʣʦʦʙʨʘʟʦʚʘʥʠʝ. ʇʦʚʨʝʞʜʝ-

ʥʠʷ ʣʠʩʪʴʝʚ ʥʘʩʝʢʦʤʳʤʠ ʩ ʩʦʩʫʱʠʤ ʨʦʪʦʚʳʤ ʘʧʧʘ-

ʨʘʪʦʤ ï ʢʣʦʧʦʚ ʠ ʨʘʚʥʦʢʨʳʣʳʭ ï ʧʨʠʚʦʜʠʣʦ ʢ ʠʭ 

ʩʤʦʨʱʠʚʘʥʠʶ ʠ ʩʢʨʫʯʠʚʘʥʠʶ. ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘ-

ʣʠʟ ʧʣʦʱʘʜʠ ʧʦʚʨʝʞʜʝʥʥʦʡ ʪʢʘʥʠ ʣʠʩʪʴʝʚ ʟʦʦʛʝʥ-

ʥʳʤ ʩʧʦʩʦʙʦʤ ʚʳʷʚʠʣ ʝʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦ 7% ʫ 

B. pendula ʠ ʜʦ 10% ʫ T. ʩordata ʚ ʛʨʘʜʠʝʥʪʝ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʩʨʝʜʳ ʧʨʦʤʳʰʣʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʚʳʙʨʦ-

ʩʘʤʠ (P<0,01ï0,05). ɺʝʨʦʷʪʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʛʦ ʧʨʝʩʩʘ ʜʝʨʝʚʴʷ ʩʪʘʥʦʚʷʪʩʷ ʦʩʣʘʙʣʝʥʥʳʤʠ ʠ 

ʯʘʱʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʘʧʘʜʝʥʠʷʤ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʬʠ-

ʪʦʬʘʛʦʚ. 

ɺ ʠʟʫʯʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʦʙ-

ʥʘʨʫʞʝʥʳ ʦʩʦʙʠ 84 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʠ ʧʘʫʢʦʦʙʨʘʟ-

ʥʳʭ, ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʣʠʧʳ ʩʝʨʜʮʝʚʠʜʥʦʡ ï 100 ʚʠʜʦʚ. 

ɸʥʘʣʠʟ ʩʦʙʨʘʥʥʦʛʦ ʬʘʫʥʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ 

B. pendula / T. ʩordata ʧʦʟʚʦʣʠʣ ʦʪʥʝʩʪʠ 62 / 57% ʚʠ-

ʜʦʚ ʢ ʬʠʪʦʬʘʛʘʤ, 26 / 36% ï ʢ ʟʦʦʬʘʛʘʤ, 12 / 7% ï ʢ 

ʧʘʥʪʦʬʘʛʘʤ ʩʦ ʩʤʝʰʘʥʥʳʤ ʧʠʪʘʥʠʝʤ. ʅʘ ʜʦʣʶ ʣʠ-

ʩʪʦʛʨʳʟʫʱʠʭ ʠ ʚʳʩʘʩʳʚʘʶʱʠʭ ʩʦʢʠ ʠʟ ʣʠʩʪʴʝʚ 

B. pendula ʥʘʩʝʢʦʤʳʭ ʧʨʠʭʦʜʠʪʩʷ 11 ʠ 16% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʠʟ T. ʩordata ï 17 ʠ 16% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʨʝʜʠ ʬʠʣʣʦʬʘʛʦʚ ʜʦʤʠʥʠʨʫʶʪ Coleoptera: Curculio-

nidae, Apionidae, Attelabidae, Elateridae, Chrysomelli-

dae. ʉʦʩʫʱʠʤʠ ʣʠʩʪʴʷ ʷʚʣʷʶʪʩʷ Homoptera: Aphidoi-

dae, Aphrophoridae, Cicadellidae, Psyllidae, Membraci-

dae, Fulgoridae; Heteroptera: Acanthosomatidae, Lygae-

idae, Pentatomidae, Miridae, Scutelleridae. ʅʝʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʚʠʜʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʤʠʥʝʨʘʤ B. pendula / 

T. ʩordata (ʣʠʯʠʥʢʠ ʤʦʣʝʡ, ʧʠʣʠʣʴʱʠʢʦʚ, ʟʣʘʪʦʢ) ï 8 

/ 6% ʠ ʛʘʣʣʦʦʙʨʘʟʦʚʘʪʝʣʷʤ (ʢʣʝʱʠ ʠ ʣʠʯʠʥʢʠ ʛʘʣ-

ʣʠʮ) ï 2 / 6%. ɼʦʣʷ ʤʦʥʦʬʘʛʦʚ Aphidoidae (Homo-

ptera), Cecidomyiidae (Diptera) ʠ Eriophyidae (Acarina) 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ 

ʧʨʦʤʳʰʣʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʚʳʙʨʦʩʘʤʠ (P<0,01). 

ɺ ʢʨʦʥʘʭ B. pendula ʠ T. cordata ʚʩʪʨʝʯʘʶʪʩʷ ʠ 

ʩʭʦʜʥʳʝ ʚʠʜʳ; ʠʥʜʝʢʩ ʏʝʢʘʥʦʚʩʢʦʛʦ-ʉyʨʝʥʩʝʥʘ ʩʦ-

ʩʪʘʚʣʷʝʪ 0,35. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʪʠʧʠʯʥʳʝ ʚʨʝʜʠʪʝʣʠ 

B. pendula ï Betulapion simile (Kirby, 1811), Kleido-

cerys resedae (Panzer, 1797) ʠ Byctiscus betulae 

(Linnaeus, 1758), ʦʙʥʘʨʫʞʝʥʳ ʠ ʥʘ T. cordata. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʬʠʣʣʦ-

ʬʘʛʦʚ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʚ 1,5ï2,8 ʨʘʟʘ ʠ ʣʠʧʳ ʩʝʨʜʮʝ-

ʚʠʜʥʦʡ ʚ 1,4ï3,1 ʨʘʟ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʦʙʠʣʠʝ ʦʪʜʝʣʴʥʳʭ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʭ ʚʨʝʜʠʪʝʣʝʡ 

ʣʠʩʪʴʝʚ (ʪʣʝʡ, ʢʣʦʧʦʚ, ʛʘʣʣʠʮ ʠ ʢʣʝʱʝʡ) ʚʦʟʨʘʩʪʘʝʪ 

ʜʦ 4ï5 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ ʖ.ɸ. ʇʝʩʝʥʢʦ [22] (P<0,001) 

(ʨʠʩ. 1). ɺ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ 

ʧʨʦʤʳʰʣʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʚʳʙʨʦʩʘʤʠ ʧʦʚʳʰʘ-
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ʝʪʩʷ ʜʦʣʷ ʯʣʝʥʠʩʪʦʥʦʛʠʭ, ʚʝʜʫʱʠʭ ʩʢʨʳʪʳʡ ʠʣʠ ʧʦ-

ʣʫʩʢʨʳʪʳʡ ʦʙʨʘʟʳ ʞʠʟʥʠ (ʢʣʝʱʠ, ʪʣʠ, ʣʠʯʠʥʢʠ ʛʘʣ-

ʣʠʮ ʠ ʤʦʣʝʡ) ʠ ʬʦʨʤʠʨʫʶʱʠʭ ʟʘʱʠʪʥʳʝ ʧʨʠʩʧʦʩʦʙ-

ʣʝʥʠʷ (ʛʘʣʣʳ, ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʦʩʪʠ ʠ ʩʢʨʫʯʠʚʘʥʠʝ ʣʠ-

ʩʪʴʝʚ). ʂʦʣʠʯʝʩʪʚʦ ʥʘʩʝʢʦʤʳʭ-ʣʠʩʪʦʛʨʳʟʦʚ, ʭʘʨʘʢ-

ʪʝʨʥʳʭ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʚ ʨʘʡʦ-

ʥʘʭ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʚʳʙʨʦʩʘʤʠ 

ʩʦʢʨʘʱʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʦʩʪ-

ʨʦʚʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʛʦʨʦʜʩʢʠʭ ʟʝ-

ʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʪʘʢ ʠ ʧʨʷʤʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʥʘʩʝʢʦʤʳʭ ʧʦʣʣʶʪʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝ-

ʩʪʚʘ ʢʦʨʤʦʚʦʛʦ ʨʝʩʫʨʩʘ. 

 
ȶɎɗəɓɔɐ 1 ï ȶɆɗɕɖɋɊɋɑɋɓɎɋ ɊɋɓɊɖɔɇɎɔɓɘɔɈ B. pendula (Ȧ) Ɏ T. cordata (ȧ) ɕɔ ɉɖəɕɕɆɒ ɔɘɓɔɗɎɘɋɑɢɓɔɉɔ ɔɇɎɑɎɥ 

ʈʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʨʦʥʘʭ ʛʦʨʦʜʩʢʠʭ ʥʘʩʘ-
ʞʜʝʥʠʡ T. cordata ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʩʘʞʜʝʥʠʷʤʠ ʚ 
ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʚ 1,6ï
2,0 ʨʘʟʘ ʫʤʝʥʴʰʘʝʪʩʷ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʝʥʜʨʦ-
ʙʠʦʥʪʦʚ ʚʩʝʭ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʚ ʪʦʤ ʯʠʩ-
ʣʝ ʠ ʵʥʪʦʤʦʬʘʛʦʚ [26]. ʈʘʟʥʦʦʙʨʘʟʠʝ ʜʝʥʜʨʦʙʠʦʥʪʦʚ 
ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ B. pendula ʚ 1,4ï2,1 ʨʘʟʘ ʧʨʝʚʳ-
ʰʘʝʪ ʪʘʢʦʚʦʝ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʧʦʩʘʜʦʢ [27]. ɺ ʫʩʣʦʚʠʷʭ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʩʦʭʨʘʥʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 
ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʛʨʫʧʧ ʬʠʪʦ- ʠ ʟʦʦʬʘʛʦʚ, 
ʦʙʠʪʘʶʱʠʭ ʚ ʢʨʦʥʘʭ ʣʠʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ. 
ɼʣʷ ʚʠʜʦʚ-ʬʠʪʦʬʘʛʦʚ ʣʠʧʳ ʩʝʨʜʮʝʚʠʜʥʦʡ, ʢʦʪʦ-

ʨʳʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʙʦʨʘʭ ʧʦʩʪʦʷʥʥʦ, ʦʧʨʝʜʝ-

ʣʷʣʠ ʩʨʝʜʥʶʶ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝ-

ʤʘ ʢʨʦʥʳ ʜʝʨʝʚʴʝʚ ʚ 2-ʭ ʧʫʥʢʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʨʠʩ. 2). ʊʘʢ, ʚ ʥʘʯʘʣʴʥʳʡ ʩʨʦʢ ʥʘʙʣʶʜʝʥʠʡ ʚ 2009 ʛ. 

ʦʥʘ ʩʦʩʪʘʚʠʣʘ 42,3 ʦʩʦʙʝʡ ʪʣʝʡ (Aphidoidea) ʥʘ 1 ʤį 

ʢʨʦʥʳ T. cordata ʫʯʘʩʪʢʘ ˉ 2, ʘ ʥʘ ʜʝʨʝʚʴʷʭ ʫʯʘʩʪʢʘ 

 ̄3 ï 68,7 ʦʩʦʙʝʡ (P<0,001). ɼʚʘ ʧʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ 

ʪʣʝʡ ʥʘ T. cordata ï ʚ ʢʦʥʮʝ ʚʝʩʥʳ ʠ ʚ ʢʦʥʮʝ ʣʝʪʘ ï 

ʩʚʷʟʘʥʦ ʩ ʠʭ ʩʝʟʦʥʥʳʤ ʮʠʢʣʦʤʦʨʬʦʟʦʤ, ʘ ʫʤʝʥʴʰʝ-

ʥʠʝ ï ʩ ʨʝʛʫʣʷʮʠʝʡ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ Coccinellidae. 

ʇʝʨʚʳʡ ʧʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʩʣʝʧʥʷʢʦʚ (Miridae) ʧʨʠʭʦ-

ʜʠʪʩʷ ʥʘ ʥʘʯʘʣʦ ʠʶʣʷ 2009 ʛ. ʠ ʥʘ ʫʯʘʩʪʢʝ  ̄3 ʩʦʩʪʘ-

ʚʠʣ 7,7 ʦʩʦʙʝʡ ʥʘ 1 ʤį ʢʨʦʥʳ T. cordata, ʥʘ ʫʯʘʩʪʢʝ 

 ̄2 ï 10,53 ʦʩʦʙʝʡ (P<0,001), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʥʪʝʥ-

ʩʠʚʥʳʤ ʮʚʝʪʝʥʠʝʤ T. cordata. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝ-

ʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʦʚ ʜʘʥʥʦʛʦ ʩʝʤʝʡʩʪʚʘ ʢʣʦʧʦʚ ʚ 

ʢʦʥʮʝ ʠʶʣʷ ʩʚʷʟʘʥʦ ʩ ʩʦʟʨʝʚʘʥʠʝʤ ʧʣʦʜʦʚ ʣʠʧʳ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ Miridae ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʠʣʣʦ-

ʬʘʛʘʤʠ, ʥʦ ʠ ʘʥʪʦʬʠʣʘʤʠ ʠ ʢʘʨʧʦʬʘʛʘʤʠ. 

 
ȶɎɗəɓɔɐ 2 ï ȪɎɓɆɒɎɐɆ ɝɎɗɑɋɓɓɔɗɘɎ Aphidoidea (Ȧ) Ɏ Miridae (ȧ) ɓɆ T. cordata 

ʀʟʫʯʝʥʥʳʝ ʣʠʩʪʚʝʥʥʳʝ ʜʝʨʝʚʴʷ ʚ ʫʩʣʦʚʠʷʭ 

ʛ. ʁʦʰʢʘʨ-ʆʣʳ ʠʩʧʳʪʳʚʘʶʪ ʢʦʤʧʣʝʢʩʥʦʝ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʤʠʢʨʦʢʣʠʤʘ-

ʪʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠ ʧʦʯʚʳ 

ʧʨʦʤʳʰʣʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʚʳʙʨʦʩʘʤʠ. ʇʦ ʩʦʩʪʦ-

ʷʥʠʶ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʜʝʨʝʚʴʝʚ ʤʦʞʥʦ ʩʫʜʠʪʴ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘʩʢʦʣʴʢʦ ʧʦʣʥʦ ʨʘʩʪʝʥʠʷ ʚʳʧʦʣʥʷ-

ʶʪ ʩʚʦʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʢʘʢ ʦʟʝ-

ʣʝʥʠʪʝʣʠ ʛʦʨʦʜʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦ ʢʘʯʝʩʪʚʝ ʛʦ-

ʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʢʘʢ ʦʙʲʝʢʪʳ 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʊʫʨʤʫʭʘʤʝʪʦʚʘ ʅ.ɺ. 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʣʠʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʩʦʩʪʘʚʘ ʬʠʣʣʦʬʘʛʦʚé 
 

ʉʘʤʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. 2017. ʊ. 6, ˉ 4 (21)  83 
 

ʤʦʥʠʪʦʨʠʥʛʘ. ʉʥʠʞʝʥʠʶ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ 

ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʚ ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʘʮʠʠ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ: ʜʣʷ B. pendula ï ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʬʣʫ-

ʢʪʫʠʨʫʶʱʝʡ ʘʩʠʤʤʝʪʨʠʠ, ʜʣʷ T. cordata ï ʫʤʝʥʴʰʝ-

ʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ, ʜʣʷ B. pendula ʠ 

T. ʩordata ʧʦʚʨʝʞʜʝʥʠʷ ʥʘ ʣʠʩʪʴʷʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʟʦʦʛʝʥʥʳʤ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤʠ. ʉʦʢʨʘʱʝ-

ʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʯʣʝʥʠʩʪʦʥʦʛʠʭ ʬʠʣʣʦ-

ʬʘʛʦʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʦʪʜʝʣʴ-

ʥʳʭ ʚʠʜʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʢʦʨʤʦʚʦ-

ʛʦ ʩʫʙʩʪʨʘʪʘ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʧʨʠʩʧʦ-

ʩʦʙʣʝʥʠʡ, ʪʘʢʞʝ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʝʙʣʘ-

ʛʦʧʨʠʷʪʥʦʩʪʠ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʦʷʥʠʝ ʣʠʩʪʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʜʝ-

ʨʝʚʴʝʚ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʥʘʩʝ-

ʢʦʤʳʭ ʠ ʢʣʝʱʝʡ-ʬʠʣʣʦʬʘʛʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ASSESSMENT OF DECIDUOUS TREES STATE AND PHYLLOPHAGOUS COMPOSITION 
IN YOSHKAR-OLA 
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Mari State University (Yoshkar-Ola, Russian Federation) 

Abstract. This paper presents the results of long-term observations of the state of plantations of Betula pendula 

Roth and Tilia cordata Mill. in Yoshkar-Ola. Assessment of trees state was carried out by morphological analysis of 

the leaf blade, since the plantôs assimilation organs are most exposed to atmospheric toxicants, attacks of insects and 

pathogenic microorganisms. Based on the assumption that pollutants affect directly phytophages or through the for-

age resource, the species composition of the phyllophagous insects and mites was studied in the gradient of the in-

crease in industrial transport emissions. Morphological changes in leaves and an increase in the area of damage in the 

pollution gradient are described. In this case, the area of the leaf blade can both increase in B. pendula, and decrease 

in T. cordata. Determination of the arachnoentomological material and the establishment of herbivorous insects and 

mites for characteristic lesions made it possible to describe in the crowns of B. pendula 84 dendrobiotic species, 

T. cordata ï 100 species. Among the phyllophagous there are gnawing and sucking leaves, miners and gall produc-

ers. The representatives of Coleoptera predominate. Under environmental conditions, the proportion of arthropods 

that are monophages and form protective devices increases. Under the conditions of the urban ecosystem, a decrease 

in the variety of phyllophages was revealed, but an increase in the relative abundance of the most protected species 

Aphidoidae (Homoptera), Cecidomyiidae (Diptera), Eriophyidae (Acarina). The calculation of the number of insects 

per unit volume of the crown was carried out. As a bioindicative indicator of the quality of habitat, it is suggested to 

use the state of tree leaves, the diversity and relative abundance of insects and mites of phyllophages. 

Keywords: Betula pendula; Tilia cordata; bioindication; biomonitoring; quality of environment; pollution of en-

vironment; ontogenetic state; leaf blade; damage; phylophagous; arthropods; mites; insects; Coleoptera; monophag-

es; relative abundance; number; Yoshkar-Ola; Mari El Republic. 
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ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 12.10.2017 

˞˟˝ˠ˗˟ˠ˝ˍ ˪˗˛˘˛ː˕ˤ˒˞˗˛ː˛ ˗ˍ˝˗ˍ˞ˍ ˎˍ˞˞˒˖˚ˍ ˝˒˗˕ ˞ˏ˕ˬː˕ 

É 2017 

ʌʨʦʣʦʚ ɼʘʥʠʠʣ ɸʥʘʪʦʣʴʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʭʠʤʠʠ 

ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘ 

(ʛ. ʋʣʴʷʥʦʚʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʚʪʦʨʩʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ʉʚʠʷʛʠ (ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨʝʢʠ ɺʦʣʛʠ), ʩʦʟʜʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʠʟʫʯʝʥʠʷ ʬʣʦʨʳ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩ-

ʪʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʳʜʝʣʘ ʧʨʠʨʦʜʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʨʠʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. 

ɼʘʝʪʩʷ ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ï ʷʜʝʨ ʚ ʩʪʨʫʢʪʫʨʝ ʢʘʨʢʘʩʘ ʨʝʯʥʦʛʦ 

ʙʘʩʩʝʡʥʘ, ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʨʠʯʠʥ ʠʭ ʚʳʜʝʣʝʥʠʷ ʠ ʧʨʠʚʝʜʝʥʠʝʤ ʨʘʨʠʪʝʪʥʳʭ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʬʣʦ-

ʨʳ ʙʘʩʩʝʡʥʘ, ʧʨʠʜʘʶʱʠʭ ʟʥʘʯʠʤʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠʚʦʜʷʪʩʷ ʢʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʢʦʨʠʜʦʨʘʭ ʠ 

ʙʫʬʝʨʥʳʭ ʟʦʥʘʭ ʚ ʩʪʨʫʢʪʫʨʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʥʝʧʨʝʨʳʚʥʳʝ ʣʠʥʝʡʥʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ʠ ʩʣʫʞʘʱʠʝ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʤʦʩʪʘʤʠ ʜʣʷ ʤʠʛʨʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʤʝʞʜʫ ʷʜʨʘʤʠ ʢʘʨʢʘʩʘ. ʇʦʤʠ-

ʤʦ ʷʜʝʨ, ʢʦʨʠʜʦʨʦʚ ʠ ʙʫʬʝʨʥʳʭ ʟʦʥ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʉʚʠʷʛʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʫʯʘʩʪʢʠ (ʚ ʢʦʣʠʯʝ-

ʩʪʚʝ 7) ï ʨʝʟʝʨʚʘʪʳ ʨʝʜʢʠʭ ʠ ʦʭʨʘʥʷʝʤʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʇʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʝ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʢ ʚʢʣʶ-

ʯʝʥʠʶ ʚ ʩʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʆʆʇʊ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʨʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʬʣʦʨʠ-

ʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʛʠʦʥʘ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʩʦʟʜʘʩʪ ʭʦʨʦʰʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʛʠʦʥʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ʉʚʠʷʛʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ; ʙʘʩʩʝʡʥ ʨʝʢʠ; ʨʝʢʘ ʉʚʠʷʛʘ; ʷʜʨʦ; ʢʦʨʠʜʦʨ; ʙʫʬʝʨʥʘʷ ʟʦʥʘ; ʬʣʦʨʘ; 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ; ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ); ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ; ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ; 

ʂʨʘʩʥʘʷ ʢʥʠʛʘ; ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ; ʦʭʦʪʥʠʯʠʡ ʟʘʢʘʟʥʠʢ; ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ; ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ. 

ˤ͍͔͔͙͔͒ͤ 
ʇʦʜʜʝʨʞʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʣʶʙʦʡ 

ʧʨʠʨʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʦʩʥʦʚʘʥʦ ʥʘ ʝʸ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʫʩʠʣʠʚʘʶ-

ʱʝʛʦʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʠʥʛʘ ʪʘʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʥʝ ʙʝʟʛʨʘʥʠʯʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʝʡʰʝʡ ʧʨʠʨʦʜʦ-

ʦʭʨʘʥʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʜʝʛʨʘ-

ʜʘʮʠʠ ʵʢʦʩʠʩʪʝʤ ʚʳʰʝ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ. ʆʜʥʠʤ 

ʠʟ ʚʝʜʫʱʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʢʦʥ-

ʮʝʧʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, ʧʦʜ ʢʦʪʦʨʳʤ ʚ ʦʙ-

ʱʝʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʩʠʩʪʝʤʘ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʧʦ 

ʩʚʦʠʤ ʧʨʠʨʦʜʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʫʯʘʩʪʢʦʚ ʪʝʨʨʠ-

ʪʦʨʠʠ. ɺʩʣʝʜ ʟʘ ʅ.ʌ. ʈʝʡʤʝʨʩʦʤ [1], ʤʳ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʢʘʢ ʩʠʩʪʝʤʫ ʨʘʥʞʠʨʦʚʘʥ-

ʥʳʭ ʧʦ ʩʪʝʧʝʥʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʧʝʨʝʭʦʜʷ-

ʱʠʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʧʨʠʨʦʜʥʳʭ ʫʯʘʩʪʢʦʚ ï çʷʜʝʨè, çʢʦ-

ʨʠʜʦʨʦʚè, çʙʫʬʝʨʥʳʭ ʟʦʥè, ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʳʭ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚʟʘʠʤʦ-

ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ ï ʛʣʘʚʥʦʝ ʫʩʣʦʚʠʝ ʧʦʜʜʝʨʞʘʥʠʷ 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʌʨʦʣʦʚ ɼ.ɸ. 

ʉʪʨʫʢʪʫʨʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʉʚʠʷʛʠ 
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ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʪʝʨʨʠʪʦ-

ʨʠʠ, ʚʳʧʦʣʥʝʥʠʝ ʠʤʠ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʭ ʬʫʥʢʮʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʙʘʩ-

ʩʝʡʥ ʨ. ʉʚʠʷʛʠ, ʢʘʢ ʪʠʧʠʯʥʳʡ ʧʨʠʨʦʜʥʳʡ ʚʳʜʝʣ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʡ ʚ ʟʦʥʝ ʘʢʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʇʨʠʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦ-

ʩʪʠ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʪʝʨʨʠʪʦʨʠʷ ʙʘʩʩʝʡʥʘ ʧʨʠʥʘʜ-

ʣʝʞʠʪ 2 ʩʫʙʲʝʢʪʘʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï ʋʣʴʷ-

ʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʝ ʊʘʪʘʨʩʪʘʥ. 

˸͔͙ͭͦ͒͊͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ 
ɺ ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ 

ʤʘʪʝʨʠʘʣʦʚ [2ï14] ʠ ʜʘʥʥʳʭ ʩʦʙʩʪʚʝʥʥʳʭ ʬʣʦʨʠʩʪʠ-

ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [15ï22] ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʦ ʦʙ-

ʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʫʯʘʩʪʢʠ, ʚʳʧʦʣʥʷʶʱʠʝ 

ʬʫʥʢʮʠʠ ʷʜʝʨ, ʠʣʠ ʟʦʥ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ 

[23]. ɺ ʠʭ ʩʦʩʪʘʚ ʚʢʣʶʯʝʥʳ ʢʘʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʆʆʇʊ (ʚ ʦʩʥʦʚʥʦʤ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦ-

ʜʳ ʠ ʟʘʢʘʟʥʠʢʠ), ʪʘʢ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʫʯʘʩʪʢʠ, ʚʳʜʝ-

ʣʝʥʥʳʝ ʚ ʭʦʜʝ ʩʦʙʩʪʚʝʥʥʳʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʭʨʘʥʳ 

ʬʣʦʨʳ ʚ ʨʘʤʢʘʭ ʩʦʟʜʘʚʘʝʤʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘ-

ʩʘ ʙʘʩʩʝʡʥʘ ʉʚʠʷʛʠ. 

˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͙ ͙ͻ 
͔͙͔ͦ͋ͫͯ͗͒ͤ 

ʗʜʨʦ ˉ 1. ʈʘʩʧʦʣʦʞʝʥʦ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʉʚʠʷʛʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʫʟʦʚʘʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ. ʗʜʨʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʫʤʷ ʫʯʘʩʪʢʘʤʠ ï ʠʩʪʦ-

ʢʦʤ ʨ. ʉʚʠʷʛʠ ʠ ʦʟʝʨʦʤ ɿʦʪʦʚʦ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ. ʉʦʙʩʪʚʝʥʥʦ ʫʢʘʟʘʥʥʳʝ ʫʯʘʩʪʢʠ ʷʚʣʷ-

ʶʪʩʷ ʩʦʩʨʝʜʦʪʦʯʠʝʤ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʠ ʮʝʥʦʪʠʯʝ-

ʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ. 

ʀʩʪʦʢ ʉʚʠʷʛʠ, ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ, ʨʘʩʧʦʣʦʞʝʥ ʚ 

5 ʢʤ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʩʝʣʘ ʂʫʟʦʚʘʪʦʚʦ (ʋʣʴʷʥʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ), ʥʘ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʟʘʥʷʪʦʡ ʚʳʩʦʢʦʩʪʚʦʣʴ-

ʥʳʤ ʩʦʩʥʷʢʦʤ. 

ʈʦʣʴ ʫʯʘʩʪʢʘ ʚ ʩʦʩʪʘʚʝ ʷʜʨʘ ʦʙʲʷʩʥʷʝʪʩʷ ʣʘʥʜ-

ʰʘʬʪʥʦʡ ʮʝʣʦʩʪʥʦʩʪʴʶ ʠʩʪʦʢʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ 

ʥʝʤʫ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʭʨʘʥʥʦʩʪʴʶ ʵʪʘʣʦʥʥʳʭ ʩʦʩʥʦʚʳʭ 

ʣʝʩʦʚ-ʟʝʣʝʥʦʤʦʰʥʠʢʦʚ, ʧʨʠʩʫʪʩʪʚʠʝʤ ʚʦ ʬʣʦʨʝ ʨʝ-

ʣʠʢʪʦʚʳʭ (Festuca altissima, Vaccinium myrtillus, 

V. vitis-idaea), ʦʭʨʘʥʷʝʤʳʭ (Neottinanthe cucullata, 

Phegopteris connectilis, Pyrola minor) ʠ ʨʝʜʢʠʭ (Calla 

palustris, Cystopteris fragilis, Gymnocarpium dryopteris, 

Hypopitys monotropa, Neottia nidus-avis, Platanthera 

bifolia, Pyrola rotundifolia, Pyrola chlorantha, Viola 

montana, ʈrimula veris) ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʦʚʳʭ ʜʣʷ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ 

ʥʘʭʦʜʦʢ ï Alchemilia propinqua ʠ Viola selkirkii. 

ɺʪʦʨʦʡ ʫʯʘʩʪʦʢ ï ʧʨʠʨʦʜʥʳʡ ʧʘʤʷʪʥʠʢ ʆʟʝʨʦ 

ɿʦʪʦʚʦ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ï ʥʘʭʦʜʠʪʩʷ 

ʚ 4,5 ʢʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʩ. ʂʦʨʦʤʳʩʣʦʚʢʘ. ʊʝʨʨʠʪʦ-

ʨʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʟʝʨʦ, ʟʘʨʘʩʪʘʶʱʝʝ ʧʨʠʙʨʝʞʥʦ-

ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʦʢʨʫʞʝʥʥʦʝ ʢʦʨʝʥʥʳʤʠ 

ʩʦʩʥʦʚʳʤʠ ʠ ʩʦʩʥʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ. 

ɿʥʘʯʝʥʠʝ ʦʟʝʨʘ ʚ ʷʜʨʝ ʦʙʲʷʩʥʷʝʪʩʷ ʝʛʦ ʚʦʜʦʦʭʨʘʥ-

ʥʦʡ ʨʦʣʴʶ, ʩʦʭʨʘʥʥʦʩʪʴʶ ʪʠʧʠʯʥʳʭ ʣʫʛʦʚʳʭ, ʧʨʠ-

ʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʠ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʧʨʦʠʟʨʘʩʪʘʥʠʝʤ 

ʨʝʜʢʠʭ (Platanthera bifolia, Pyrola rotundifolia, Pulsa-

tilla patens) ʠ ʦʭʨʘʥʷʝʤʳʭ (Utricularia vulgaris) ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ. 

ʗʜʨʦ ˉ 2. ʅʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʙʘʩ-

ʩʝʡʥʘ, ʚʢʣʶʯʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫʯʘʩʪʢʠ ʪʠʧʠʯʥʳʭ 

ʣʫʛʦʚʳʭ, ʙʦʣʦʪʥʳʭ ʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʮʝʥʦʟʦʚ. 

ʎʝʥʪʨʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʷʜʨʘ ʩʣʫʞʘʪ: ʧʨʠʨʦʜʥʳʡ 

ʢʦʤʧʣʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ çʏʝʨʥʦʝ ʦʟʝʨʦè, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʡ ʚ ʛ. ʋʣʴʷʥʦʚʩʢʝ, ɹʨʝʭʦʚʦ ʙʦʣʦʪʦ ʙʣʠʟ 

ʨ.ʧ. ʀʰʝʝʚʢʘ ʋʣʴʷʥʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʨʷʙʯʠʢʦʚʳʡ ʣʫʛ 

ʙʣʠʟ ʩ. ɸʨʙʫʟʦʚʢʘ ʎʠʣʴʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

çʏʝʨʥʦʝ ʦʟʝʨʦè, ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ, ï ʧʨʠʨʦʜʥʳʡ 

ʣʘʥʜʰʘʬʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʮʝʥʪʨʝ 

ʛʦʨʦʜʘ ʋʣʴʷʥʦʚʩʢʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʡʤʝʥʥʦʝ ʩʪʘ-

ʨʠʯʥʦʝ ʦʟʝʨʦ ï ʏʝʨʥʦʝ, ʣʝʚʦʙʝʨʝʞʥʳʡ ʫʯʘʩʪʦʢ ʨʝʯ-

ʥʦʡ ʜʦʣʠʥʳ ʠ ʘʢʚʘʪʦʨʠʠ ʨ. ʉʚʠʷʛʠ ʩ ʦʩʪʨʦʚʘʤʠ. 

ɺʦ ʬʣʦʨʝ ʵʢʦʧʘʨʢʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 430 ʚʠ-

ʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʠʟ 262 ʨʦʜʦʚ ʠ 77 ʩʝʤʝʡʩʪʚ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʪʨʝʪʴʶ ʯʘʩʪʴ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦ-

ʦʙʨʘʟʠʷ ʙʘʩʩʝʡʥʘ ʨ. ʉʚʠʷʛʠ. 

ɿʥʘʯʠʤʦʩʪʴ ʵʢʦʧʘʨʢʫ ʧʨʠʜʘʶʪ ʨʘʩʪʝʥʠʷ, ʦʪʥʦʩʷ-

ʱʠʝʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʦʭʨʘʥʷʝʤʳʭ (Cypripedium calceo-

lus, Listera ovata, Dactylorhiza fuchsii, Equisetum ra-

mosissimum) ʠ ʨʝʜʢʠʭ (Leersia oryzoides, Elymus fibro-

sus, Urticularia vulgaris). 

ʈʷʙʯʠʢʦʚʳʡ ʣʫʛ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣʘ ɸʨʙʫʟʦʚʢʘ 

(ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ). ʉʦʭʨʘʥʠʚʰʠʡʩʷ ʫʯʘʩʪʦʢ ʨʘʩʧʦ-

ʣʦʞʝʥ ʚ 2 ʢʤ ʚʦʩʪʦʯʥʝʝ ʩ. ɸʨʙʫʟʦʚʢʘ ʎʠʣʴʥʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ 

ʨ. ʉʚʠʷʛʠ. 

ʎʝʥʥʦʩʪʴ ʣʫʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦ-

ʩʪʠ ʣʫʛʦʚʳʭ ʠ ʧʨʠʙʨʝʞʥʦ-ʚʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ; ʥʘʣʠ-

ʯʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʦʡ ʧʦʧʫʣʷʮʠʠ Fritillaria  

meleagroides; ʧʨʦʠʟʨʘʩʪʘʥʠʝʤ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 

(Artemisia abrotanum, Helictotrichon schellianum, Salix 

starkeana), ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʚʦʛʦ ʜʣʷ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʚʠʜʘ ï Ranunculus schennikovi. 

ɹʦʣʦʪʦ ɹʨʝʭʦʚʦ, ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ, ʨʘʩʧʦʣʦʞʝ-

ʥʦ ʚ ʣʝʚʦʙʝʨʝʞʥʦʡ ʧʦʡʤʝ ʨ. ʉʚʠʷʛʠ (ʩʨʝʜʥʝʝ ʪʝʯʝ-

ʥʠʝ) ʚ 1,5 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʨ.ʧ. ʀʰʝʝʚʢʘ ʋʣʴʷʥʦʚʩʢʦʛʦ 

ʨ-ʥʘ ʋʣʴʷʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʨʝʜʠ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʙʦʣʦʪʦ ɹʨʝʭʦʚʦ ʚʢʣʶ-

ʯʝʥʦ ʚ ʩʦʩʪʘʚ ʷʜʨʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʙʘʩʩʝʡʥʘ, 

ʩʣʝʜʫʶʱʠʝ: ʣʘʥʜʰʘʬʪʥʘʷ ʮʝʥʥʦʩʪʴ, ʙʦʛʘʪʳʡ ʬʣʦʨʠ-

ʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ (170 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ) ʩ 

ʨʝʜʢʠʤʠ (Inula helenium, Leersia oryzoides, Valeriana 

officinalis) ʠ ʦʭʨʘʥʷʝʤʳʤʠ (Althaea officinalis) ʚʠʜʘʤʠ 

ʨʘʩʪʝʥʠʡ. 

ʗʜʨʦ ˉ 3. ʈʘʩʧʦʣʦʞʝʥʦ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɹʫʠʥʩʢʦ-

ʛʦ ʨʘʡʦʥʘ ʨʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʚ ʜʦʣʠʥʝ ʨ. ʉʚʠʷʛʘ. 

ɺ ʛʨʘʥʠʮʘʭ ʷʜʨʘ ʥʘʭʦʜʠʪʩʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠ-

ʨʦʜʥʳʡ ʟʘʢʘʟʥʠʢ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʤʧ-

ʣʝʢʩʥʦʛʦ ʧʨʦʬʠʣʷ çɿʝʷ ʙʫʡʣʘʨʳè. 

ɺ ʣʘʥʜʰʘʬʪʝ ʪʝʨʨʠʪʦʨʠʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ 

ʟʘʥʠʤʘʶʪ ʧʦʡʤʝʥʥʳʝ ʣʫʛʘ, ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ ʩʠʩʪʝʤʘ 

ʩʪʘʨʠʮ ʠ ʦʟʸʨ. 

ʌʣʦʨʠʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 190 ʚʠ-

ʜʘʤʠ ʨʘʩʪʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ 4 ʚʠʜʘ (ɺromopsis ripar-

ia,Cucubalis baccifer, Nuphar lutea, Senecio schvetzovii) 

ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʨʦʣʝ ʠ ʥʘʙʣʶʜʝʥʠʠ ʚ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, 17 ï ʨʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ, ʟʘʥʝ-

ʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ [12]. 

ʊʝʨʨʠʪʦʨʠʷ ʟʘʢʘʟʥʠʢʘ ʚ ʩʦʩʪʘʚʝ ʷʜʨʘ ʠ ʵʢʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʢʘʨʢʘʩʘ ʙʘʩʩʝʡʥʘ ʚ ʮʝʣʦʤ ʠʛʨʘʝʪ ʟʘʤʝʪʥʫʶ ʨʦʣʴ 

ʚ ʩʦʭʨʘʥʝʥʠʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ, ʮʝʥʦʪʠʯʝʩʢʦʛʦ ʠ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʗʜʨʦ ˉ 4. ɺʢʣʶʯʘʝʪ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʉʚʠʷʛʠ ʚ ʝʸ 

ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ, ʚʤʝʩʪʝ ʩ ʙʘʩʩʝʡʥʘʤʠ ʝʸ ʤʘʣʳʭ ʧʨʠ-

ʪʦʢʦʚ ï ɹʠʨʣʠ ʠ ʂʫʙʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʡʙʠʮʢʦʛʦ ʠ 

ɺʝʨʭʥʝʫʩʣʦʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ɺ 

ʧʨʝʜʝʣʘʭ ʷʜʨʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 5 ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ 



ʌʨʦʣʦʚ ɼ.ɸ. 
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86  ʉʘʤʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. 2017. ʊ. 6, ˉ 4 (21) 
 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʠʡ ʠʥ-

ʪʝʨʝʩ ʚ ʧʣʘʥʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ: ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʝʣʠʢʪʦʚʳʡ ʣʝʩʥʦʡ ʤʘʩ-

ʩʠʚ ʠʟ ʜʫʙʘ (ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çʂʘʡʙʠʮʢʠʝ ʜʫʙʨʘ-

ʚʳè), ʫʯʘʩʪʦʢ ʧʦʡʤʳ ʨʝʢ ʂʫʙʥʠ ʠ ʉʚʠʷʛʠ, ʦʟʝʨʥʳʡ 

ʢʦʤʧʣʝʢʩ ʫ ʧʦʩ. ʅʦʚʦʝ ʇʘʪʨʠʢʝʝʚʦ ʂʘʡʙʠʮʢʦʛʦ ʨʘʡ-

ʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ. ʋʢʘʟʘʥʥʳʝ ʫʯʘʩʪʢʠ ʠʛʨʘ-

ʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʠ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʉʚʠʷʞ-

ʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʨʝʯʥʦʛʦ ʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʦʚ. 

ʂʦʨʠʜʦʨʳ ʠ ʙʫʬʝʨʥʳʝ ʟʦʥʳ, ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʧʨʝ-

ʨʳʚʥʳʝ ʣʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʩʣʫʞʘʱʠʝ ʩʚʦʝʦʙʨʘʟ-

ʥʳʤʠ ʤʦʩʪʘʤʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʠ ʤʠʛʨʘʮʠʠ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʚʠʜʦʚ ʤʝʞʜʫ ʷʜʨʘʤʠ. ʊʘʢʘʷ ʬʫʥʢʮʠʷ ʚ ʙʘʩʩʝʡʥʝ 

ʉʚʠʷʛʠ ʧʨʠʥʘʜʣʝʞʠʪ ʜʦʣʠʥʘʤ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ 

ʨʝʢ, ʥʝʢʨʫʧʥʳʤ ʣʝʩʥʳʤ ʤʘʩʩʠʚʘʤ, ʠʜʫʱʠʤ ʚ ʨʘʟʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦ-ʦʩʚʦʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʠʭ ʨʦʣʴ ʢʘʢ ʢʦʨʠʜʦ-

ʨʦʚ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʧʨʝʦʙʣʘʜʘʥʠ-

ʝʤ ʨʘʩʧʘʭʘʥʥʳʭ ʟʝʤʝʣʴ. ʊʘʢ, ʚ ʙʘʩʩʝʡʥʝ ʉʚʠʷʛʠ ï ʵʪʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʨʘʡʦʥʳ ï 

ʋʣʴʷʥʦʚʩʢʠʡ, ʎʠʣʴʥʠʥʩʢʠʡ (ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ) ʠ 

ɹʫʠʥʩʢʠʡ (ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ), ʚ ʢʦʪʦʨʳʭ ʨʦʣʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʠʛʨʘʶʪ ʜʦʣʠʥʳ ʤʘʣʳʭ ʨʝʢ 

ï ʉʝʣʴʜʴ, ɹʠʨʶʯ, ɹʫʛʫʨʥʘ, ʎʠʣʴʥʘ, ʂʘʨʣʘ ʠ ʠʭ ʧʨʠ-

ʪʦʢʠ. ʊʘʢʞʝ ʨʦʣʴ ʢʦʨʠʜʦʨʦʚ ʚʳʧʦʣʥʷʶʪ: ʥʝʢʨʫʧʥʳʝ 

ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ, ʠʜʫʱʠʝ ʚ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ ʨʘʩʧʘʭʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʊʝʨʝʥʴʛʫʣʴʩʢʦʤ, ʄʘʡʥʩʢʦʤ (ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), 

ɹʫʠʥʩʢʦʤ ʠ ʊʝʪʶʰʩʢʦʤ ʨʘʡʦʥʘʭ ʊʘʪʘʨʩʪʘʥʘ; ʧʦʡ-

ʤʝʥʥʳʝ ʣʫʛʘ ʠ ʦʩʪʝʧʥʝʥʥʳʝ ʩʢʣʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʚʠʷʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʧʨʝʜʝʣʘʭ 

ʋʣʴʷʥʦʚʩʢʦʛʦ, ʎʠʣʴʥʠʥʩʢʦʛʦ (ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), 

ɹʫʠʥʩʢʦʛʦ ʠ ɼʨʦʞʞʘʥʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ (ʈʝʩʧʫʙʣʠʢʠ 

ʊʘʪʘʨʩʪʘʥ). 

ʇʦʤʠʤʦ ʷʜʝʨ, ʢʦʨʠʜʦʨʦʚ ʠ ʙʫʬʝʨʥʳʭ ʟʦʥ ʚ ʙʘʩ-

ʩʝʡʥʝ ʨ. ʉʚʠʷʛʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʫʯʘʩʪʢʠ (ʚ ʢʦʣʠʯʝʩʪʚʝ 7) ï ʨʝʟʝʨʚʘʪʳ ʨʝʜʢʠʭ ʠ ʦʭʨʘ-

ʥʷʝʤʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʀʭ ʚʳʜʝʣʝʥʠʝ ʚʳʪʝʢʘʝʪ ʠʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ çʫʩʠʣʝʥʠʷè ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ 

ʙʘʩʩʝʡʥʘ, ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨ-

ʨʠʪʦʨʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʪʴ ʆʆʇʊ ʙʘʩʩʝʡʥʘ 

ʥʘʩʯʠʪʳʚʘʝʪ 17 ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʧʨʦʬʠʣʷ, 1 ʧʘʣʝʦʙʦʪʘʥʠʯʝʩʢʠʡ ʧʘʤʷʪʥʠʢ ʦʙʱʝʨʦʩ-

ʩʠʡʩʢʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʤʧʣʝʢʩʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʟʘʢʘʟʥʠʢ (çɿʝʷ ʙʫʡʣʘʨʳè), ʘ ʪʘʢʞʝ ʟʝʣʝʥʳʝ ʟʦʥʳ ʛʦ-

ʨʦʜʦʚ ʠ ʨʘʡʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 791 ʢʤĮ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 4,3% ʦʪ ʧʣʦʱʘʜʠ ʙʘʩʩʝʡʥʘ. ʆʥʘ ʦʭʚʘ-

ʪʳʚʘʝʪ ʯʫʪʴ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (117 ʚʠʜʦʚ; 65%). ʆʜʥʘʢʦ ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʵʢʦʪʦʧʦʚ ʵʪʠʭ ʚʠʜʦʚ ʯʘʩʪʦ ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ 

ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʫ ʆʆʇʊ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘʰʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʘʩʰʠʨʝ-

ʥʠʶ ʩʝʪʠ ʆʆʇʊ ʙʘʩʩʝʡʥʘ ʨ. ʉʚʠʷʛʠ ʥʘ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʦʢʘʞʝʪʩʷ ʝʱʸ 32 ʚʠʜʘ (17,7%) ʠʟ ʩʧʠʩʢʘ 

ʨʝʜʢʠʭ, ʫʷʟʚʠʤʳʭ ʠ ʧʦʜʣʝʞʘʱʠʭ ʦʭʨʘʥʝ ʚʠʜʦʚ ʩʦʩʫ-

ʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʝʱʸ 

31 ʚʠʜ ʥʝ ʧʦʧʘʣ ʚ ʩʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʭ ʆʆʇʊ, ʧʦʵʪʦʤʫ ʨʘʙʦʪʘ ʧʦ ʚʳʷʚʣʝʥʠʶ ʥʦʚʳʭ 

ʫʯʘʩʪʢʦʚ ʩ ʨʘʨʠʪʝʪʥʳʤʠ ʚʠʜʘʤʠ ʬʣʦʨʳ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʙʘʩʩʝʡʥʘ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʘ. 

ˤ·͍ͦ͒ 
ɺ ʮʝʣʦʤ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʬʣʦʨʳ ʙʘʩʩʝʡʥʘ 

ʨ. ʉʚʠʷʛʠ ʪʘʢʦʚʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʤʝʨʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʝʸ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʉʦʭʨʘʥʝʥʠʝ ʚʠʜʦʚ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦʟʜʘʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʩʝʪʠ 

ʆʆʇʊ ʚ ʩʪʨʫʢʪʫʨʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʙʘʩʩʝʡʥʘ, 

ʛʜʝ ʦʭʨʘʥʷʝʤʳʝ, ʨʝʜʢʠʝ, ʵʥʜʝʤʠʯʥʳʝ ʠ ʨʝʣʠʢʪʦʚʳʝ 

ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʥʦʨʤʘʣʴʥʦ ʩʫʱʝʩʪʚʦʚʘʣʠ ʙʳ ʚ ʩʦʩʪʘʚʝ 

ʪʠʧʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʠ ʩʦʦʙʱʝʩʪʚ, 

ʩʦʭʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʩʪʘʪʴʝ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʙʘʩ-

ʩʝʡʥʘ ʨʝʢʠ ʉʚʠʷʛʠ ʩʦʟʜʘʝʪ ʥʘʫʯʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʚ 

ʜʝʣʝ ʩʦʭʨʘʥʝʥʠʷ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝ-

ʛʠʦʥʘ. ɺʳʜʝʣʝʥʥʳʝ ʷʜʨʘ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʥʝ 
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Abstract. In the following paper the author considers his own ecological framework of the Sviyaga River basin 
(the right tributary of the Volga River), which was created on the basis of a long-term study of the flora of vascular 
plants of a natural nature department located in the central part of the Volga Upland. The floristic and geobotanical 
description of the key areas ï the nuclei in the structure of the river basin framework is given, with the justification 
of the reasons for their isolation and reduction of the rare species of vascular plants of the basin flora that betray the 
significance of the study area. The author briefly describes corridors and buffer zones in the structure of the ecologi-
cal framework; they represent continuous linear structures and serve as a kind of bridge for the migration of biologi-
cal species between the core nuclei. In addition to the cores, corridors and buffer zones in the basin of the Sviyaga 
River the author identified promising areas (in the number of 7) ï reserves of rare and protected plant species. The 
paper provides information on the existing system of protected areas of the research and perspective sites recom-
mended for inclusion in the network of existing protected areas of the Ulyanovsk Region and the Republic of Ta-
tarstan, in order to preserve the floristic diversity of the region. The presented ecological framework will create good 
prerequisites for preserving of the biodiversity of the region and contributes to maintaining of the natural potential of 
the Sviyaga River basin. 

Keywords: ecological framework; river basin; Sviyaga river; core; corridor; buffer zone; flora; vegetation; spe-

cially protected natural areas (PAS); species diversity; biodiversity; Red Book; nature sanctuary; hunting reserve; 

Ulyanovsk Region; Republic of Tatarstan. 
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ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʡ ʬʠʣʠʘʣ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʛ. ʉʪʝʨʣʠʪʘʤʘʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʦʪʨʷʜʘ Ephemerop-

tera ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʭʦʜʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʢ 

ʖʞʥʦʛʦ ʋʨʘʣʘ. ʉʙʦʨ ʠ ʘʥʘʣʠʟ ʧʦʩʪʦʷʥʩʪʚʘ ʚʠʜʦʚ (ʚ ʜʦʣʷʭ ʝʜʠʥʠʮʳ) ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʧʨʦʚʦʜʠʣʩʷ ʚ ʨʘʡʦʥʘʭ 



ʏʘʫʩ ɹ.ʖ. 
ʃʠʯʠʥʢʠ ʦʪʨʷʜʘ Ephemeroptera ʢʘʢ ʙʠʦʠʥʜʠʢʘʪʦʨʳ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʨʝʢ ʖʞʥʦʛʦ ʋʨʘʣʘ 03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
 

88  ʉʘʤʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. 2017. ʊ. 6, ˉ 4 (21) 
 

17 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʦʜʦʧʦʩʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʝʢʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʩ 2005 

ʧʦ 2016 ʛʦʜr. ɺ ʢʘʯʝʩʪʚʝ ʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʩʪʚʦʨʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʩʦ-

ʜʝʨʞʘʥʠʝ ʚ ʨʝʯʥʳʭ ʚʦʜʘʭ ʩʦʝʜʠʥʝʥʠʡ ʤʘʨʛʘʥʮʘ, ʥʠʢʝʣʷ ʠ ʞʝʣʝʟʘ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʬʝʥʦʣʦʚ, ʘʟʦʪʘ ʘʤʤʦʥʠʡ-

ʥʦʛʦ, ʤʝʜʠ, ʮʠʥʢʘ, ʭʠʤʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ (ʍʇʂ), ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʟʘ 5 ʩʫ-

ʪʦʢ (ɹʇʂ5), ʩʫʣʴʬʘʪʦʚ, ʭʣʦʨʠʜʦʚ, ʘʟʦʪʘ ʥʠʪʨʠʪʥʦʛʦ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʫʜʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪʦʨʥʳʡ ʠʥʜʝʢʩ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ. ɺʩʝʛʦ ʚ ʨʘʡʦʥʘʭ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʧʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʧʦʩʪʦʷʥʩʪʚʘ ʣʠʯʠʥʦʢ 13 ʚʠʜʦʚ ʧʦʜʝʥʦʢ. ɺʧʝʨʚʳʝ ʩʦʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʧʦʩʪʦʷʥʥʳʭ, ʜʦ-

ʙʘʚʦʯʥʳʭ ʠ ʩʣʫʯʘʡʥʳʭ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʷʜʘ Ephemeroptera ʥʘ ʠʟʫʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ ʖʞʥʦʛʦ ʋʨʘ-

ʣʘ. ɺʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʩʪʦʷʥʩʪʚʦʤ ʣʠʯʠʥʦʢ ʚʠʜʦʚ 

ʧʦʜʝʥʦʢ ʩ ʨʷʜʦʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʩʪʨʦʝʥʳ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʧʨʦʛʥʦʟʘ ʧʦʩʪʦʷʥʩʪʚʘ 

ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʣʶʪʘʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʝʯʥʳʭ ʚʦʜʘʭ. ʉʦʯʝʪʘʥʠʝ 

ʜʠʥʘʤʠʢʠ ʧʦʩʪʦʷʥʩʪʚʘ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʥʘʠʙʦ-

ʣʝʝ ʩʠʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʛʠʜʨʦʙʠʦʥʪʦʚ ʟʘʛʨʷʟʥʷʶʱʠʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʩʪʦʯ-

ʥʳʭ ʚʦʜ, ʩʙʨʘʩʳʚʘʝʤʳʭ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʖʞʥʦʛʦ ʋʨʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʠʥʜʠʢʘʮʠʷ; ʧʦʜʝʥʢʠ; ʣʠʯʠʥʢʠ ʧʦʜʝʥʦʢ; ʦʪʨʷʜ Ephemeroptera; ʖʞʥʳʡ ʋʨʘʣ; ʧʦʩʪʦʷʥ-

ʩʪʚʦ ʚʠʜʦʚ; ʜʠʥʘʤʠʢʘ ʧʦʩʪʦʷʥʩʪʚʘ; ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ; ʧʦʣʣʶʪʘʥʪʳ; ʫʜʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪʦʨʥʳʡ 

ʠʥʜʝʢʩ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ; ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʤʦʜʝʣʠ; ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ. 

ˤ͍͔͔͙͔͒ͤ 
ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʦʜʥʦʡ ʩʨʝʜʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʭʠʤʠʯʝ-

ʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʆʜʥʘʢʦ ʘʥʘʣʠʟ 

ʦʪʜʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʜʘʪʴ 

ʧʦʣʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʨʝʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦ-

ʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʣʠʰʝʥʳ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʙʠʦʠʥʜʠʢʘʮʠʷ ʠ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ) 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜ [1]. ʃʠʯʠʥʢʠ ʧʦʜʝʥʦʢ (Ephemer-

optera), ʥʘʨʷʜʫ ʩ ʣʠʯʠʥʢʘʤʠ ʚʝʩʥʷʥʦʢ (Plecoptera) ʠ 

ʨʫʯʝʡʥʠʢʦʚ (Trichoptera), ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ, 

ʘ ʯʘʩʪʦ ʠ ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʥʘʩʝʣʝʥʠʷ ʤʘʢʨʦʟʦ-

ʦʙʝʥʪʦʩʘ ʚʦʜʦʪʦʢʦʚ ʛʦʨʥʦʛʦ ʪʠʧʘ [2; 3]. ʃʠʯʠʥʢʠ ʧʦ-

ʜʝʥʦʢ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʣʦʩʦʩʝʚʳʭ ʚ ʠʭ ʧʨʝʩʥʦʚʦʜʥʳʡ ʧʝʨʠʦʜ 

ʞʠʟʥʠ, ʘ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʣʶʙʦʤʫ ʪʠʧʫ ʟʘʛʨʷʟ-

ʥʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. ɼʣʷ 

ʈʦʩʩʠʠ ʠʟʚʝʩʪʥʦ ʩʚʳʰʝ 250 ʚʠʜʦʚ [4]. ɸʥʘʣʠʟ ʥʘʫʯ-

ʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʥʝ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʨʘʙʦʪʳ, ʧʦʩʚʷ-

ʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʠʥʜʠʢʘʪʦʨʥʳʭ ʢʘʯʝʩʪʚ ʣʠʯʠʥʦʢ 

ʧʦʜʝʥʦʢ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʖʞʥʦ-

ʛʦ ʋʨʘʣʘ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʮʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ï ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʯʠʥʦʢ ʧʦʜʝ-

ʥʦʢ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʭʦʜʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʨʝʢ ʖʞʥʦʛʦ ʋʨʘʣʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʩ 2005 ʧʦ 2016 ʛʛ. ʨʝʰʘʣʠʩʴ 

2 ʟʘʜʘʯʠ: 

1) ʩʙʦʨ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʚ ʨʘʡʦʥʘʭ 17 ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʚʦʜʦʧʦʩʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʝʢʘʭ, ʧʨʦʪʝ-

ʢʘʶʱʠʭ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʋʨʘʣʘ; 

2) ʩʦʧʨʷʞʝʥʥʳʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʜʠʥʘʤʠʢʠ ʧʦʩʪʦʷʥ-

ʩʪʚʘ ʚʠʜʦʚ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʥʘ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʩʪʚʦʨʘʭ ʩ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʦʪʨʘʞʘ-

ʝʤʳʤʠ ʚ ʝʞʝʛʦʜʥʦ ʧʫʙʣʠʢʫʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʜʦʢʣʘʜʘʭ çʆ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʨʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥè ʟʘ 2006ï

2016 ʛʦʜr. 

˸͔͙͊ͭͪ͊͡· ͙ ͔ͣͭͦ͒· 
ʉʙʦʨ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʥʘ ʢʘʞʜʦʤ ʩʪʚʦʨʝ ʦʩʫ-

ʱʝʩʪʚʣʷʣʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʫʯʥʦʛʦ ʩʙʦʨʘ ʠ ʦʩʤʦʪʨʘ 

ʣʝʞʘʱʠʭ ʚ ʚʦʜʝ ʧʨʝʜʤʝʪʦʚ: ʢʘʤʥʝʡ, ʢʦʨʷʛ ʠ ʪ.ʧ., 

ʚʦʜʥʦʛʦ ʩʘʯʢʘ, ʩʘʯʢʘ-ʩʢʨʝʙʢʘ, ʧʝʨʝʢʘʪʳʚʘʥʠʝʤ ʛʘʣʴ-

ʢʠ ʠ ʢʘʤʥʝʡ ʧʝʨʝʜ ʚʳʩʪʘʚʣʝʥʥʳʤ ʧʨʦʪʠʚ ʪʝʯʝʥʠʷ 

ʩʘʯʢʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʈʫʢʦʚʦʜʩʪʚʦʤ ʧʦ ʛʠʜʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʧʨʝʩʥʦʚʦʜʥʳʭ ʵʢʦʩʠ-

ʩʪʝʤè [5] ʩ ʛʨʫʥʪʘ ʥʘ 10 ʫʯʘʩʪʢʘʭ (ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʫʯʘʩʪʢʘʤʠ º 100ï150 ʤ) ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʨʘʡʦʥʘʭ 

17 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʦʜʦʧʦʩʪʦʚ: ʥʘ ʨ. ɹʝʣʦʡ ï ʨʘʡʦʥ 

ʞ/ʜ ʩʪʘʥʮʠʠ çʐʫʰʧʘè (ʩʪʚʦʨ 1), ʨ-ʥ ɼ/ʆ çɸʨʩʢʠʡ 

ʢʘʤʝʥʴè (ʩʪʚʦʨ 2), ʚʳʰʝ ʛ. ʄʝʣʝʫʟ (ʩʪʚʦʨ 3), ʥʠʞʝ 

ʛ. ʄʝʣʝʫʟ (ʩʪʚʦʨ 4), ʚʳʰʝ ʛ. ʉʘʣʘʚʘʪ (ʩʪʚʦʨ 5), ʥʠʞʝ 

ʛ. ʀh ʠʤʙʘʡ (ʩʪʚʦʨ 6), ʚʳʰʝ ʛ. ʉʪʝʨʣʠʪʘʤʘʢ (ʩʪʚʦʨ 7), 

ʥʠʞʝ ʛ. ʉʪʝʨʣʠʪʘʤʘʢ (ʩʪʚʦʨ 8), ʥʠʞʝ ʧ. ʇʨʠʙʝʣʴʩʢʠʡ 

(ʩʪʚʦʨ 9), ʚʳʰʝ ʛ. ʋʬʘ (ʩʪʚʦʨ 10); ʥʘ ʨ. ɹʦʣʴʰʦʡ 

ʅʫʛʫʰ (ʩ. ʅʦʚʦʩʝʠʪʦʚʦ) (ʩʪʚʦʨ 11), ʨ. ɸh ʢʘʜʘʨ (ʚ 

ʯʝʨʪʝ ʛ. ʉʪʝʨʣʠʪʘʤʘʢ) (ʩʪʚʦʨ 12), ʨ. ʉʝʣʝʫʢ (ʜ. ʅʠʞ-

ʥʝʠʪʢʫʣʦʚʦ) (ʩʪʚʦʨ 13), ʨ. ʀʥʟʝʨ (ʜ. ɸʟʦʚʦ) (ʩʪʚʦʨ 

14), ʨ. ʖʨʶʟʘʥʴ (ʜ. ʏʫʣʧʘʥ) (ʩʪʚʦʨ 15), ʨ. ɿʠʣʘʠʨ 

(ʩ. ɿʠʣʘʠʨ) (ʩʪʚʦʨ 16) ʠ ʨ. ɹʦʣʴʰʦʡ ʀʢ (ʩʝʣʦ ʄʨʘʢʦ-

ʚʦ) (ʩʪʚʦʨ 17). 
ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʣʠʯʠʥʦʢ 

ʧʦʜʝʥʦʢ ʧʨʦʚʦʜʠʣʦʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʚʦʨʝ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʥʦʢʫʣʷʨʥʦʡ ʣʫʧʳ ʄɹʉï9 ʧʦ çʆʧʨʝ-
ʜʝʣʠʪʝʣʶ ʧʨʝʩʥʦʚʦʜʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ɽʚʨʦʧʝʡ-
ʩʢʦʡ ʯʘʩʪʠéè, 1977 [6]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʧʨʝʜʝʣʝʥʠʝ 
ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʙʳʣʦ ʧʝ-
ʨʝʧʨʦʚʝʨʝʥʦ ʧʦ çʆʧʨʝʜʝʣʠʪʝʣʶ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ 
ʈʦʩʩʠʠé, 1997è [7]. 
ɼʣʷ ʦʮʝʥʢʠ ʧʦʩʪʦʷʥʩʪʚʘ ʚʠʜʦʚ (ʉ) (ʚ ʜʦʣʷʭ ʝʜʠ-

ʥʠʮʳ) ʥʘ ʙʠʦʪʦʧʘʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʬʦʨʤʫʣʘ: 

N

n
C= , 

ʛʜʝ n ï ʯʠʩʣʦ ʚʳʙʦʨʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʠʟʫʯʘʝʤʳʡ ʚʠʜ, 
N ï ʦʙʱʝʝ ʯʠʩʣʦ ʚʟʷʪʳʭ ʚʳʙʦʨʦʢ. ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʘ-
ʪʝʛʦʨʠʡ ʧʦʩʪʦʷʥʩʪʚʘ ʚʠʜʦʚ ʧʨʠʚʦʜʠʪʩʷ ʧʦ ɸ.ʉ. ʉʪʝ-
ʧʘʥʦʚʩʢʠʭ [8]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʦʩʪʦʷʥ-
ʩʪʚʘ ʚʠʜʘ ʥʘ ʩʪʚʦʨʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝ-
ʛʦʨʠʠ: ʧʦʩʪʦʷʥʥʳʝ ʚʠʜʳ (C > 0,5); ʜʦʙʘʚʦʯʥʳʝ ʚʠʜʳ 
(0,25 < C < 0,5); ʩʣʫʯʘʡʥʳʝ ʚʠʜʳ (C < 0,25). 

ɺ ʢʘʯʝʩʪʚʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʚ 
ʨʝʯʥʳʭ ʚʦʜʘʭ ʩʦʝʜʠʥʝʥʠʡ ʤʘʨʛʘʥʮʘ (Mn), ʥʠʢʝʣʷ (Ni) 
ʠ ʞʝʣʝʟʘ (Fe), ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʅ/ʧ), ʬʝʥʦʣʦʚ (ʌʝʥ), 
ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʦʛʦ (Nʅ4), ʤʝʜʠ (Cu), ʮʠʥʢʘ (Zn), 
ʍʇʂ, ɹʇʂ5, ʩʫʣʴʬʘʪʦʚ (SO2), ʭʣʦʨʠʜʦʚ (Cl), ʘʟʦʪʘ 
ʥʠʪʨʠʪʥʦʛʦ (NO2) ʠ ʫʜʝʣʴʥʳʡ ʢʦʤʙʠʥʘʪʦʨʥʳʡ ʠʥ-
ʜʝʢʩ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ (ʋʂʀɿɺ), ʦʪʨʘʞʘʝʤʳʝ ʚ 
ʝʞʝʛʦʜʥʦ ʧʫʙʣʠʢʫʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʢʣʘʜʘʭ çʆ 
ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥè ʟʘ 2006ï2016 ʛʦʜr [9ï15]. 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʚ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʝ Microsoft Office Excel. 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʏʘʫʩ ɹ.ʖ. 
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˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 

ɺʩʝʛʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʢʘʭ ʖʞʥʦʛʦ ʋʨʘ-
ʣʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʣʠʯʠʥʢʠ 13-ʪʠ ʚʠʜʦʚ ʧʦʜʝʥʦʢ, 
ʢʦʪʦʨʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʠʟʫʘʣʴ-
ʥʦ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʫʣʷʨʥʳʭ 
ʙʠʦʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʦʜʦʪʦʢʘʭ 
(ʪʘʙʣ. 1). 
ɸʥʘʣʠʟ ʧʦʩʪʦʷʥʩʪʚʘ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ, ʦʙʠʪʘʶ-

ʱʠʭ ʚ ʨʝʢʘʭ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʠʟʫʯʝʥ-
ʥʳʝ ʚʠʜʳ ʥʘ ʩʪʚʦʨʘʭ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢʘʢ ʢ ʢʘ-
ʪʝʛʦʨʠʠ ʧʦʩʪʦʷʥʥʳʭ, ʪʘʢ ʠ ʜʦʙʘʚʦʯʥʳʭ ʠ ʩʣʫʯʘʡʥʳʭ 
(ʪʘʙʣ. 2). 
ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʩʪʦʷʥʩʪʚʘ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ 

ʥʘ ʙʠʦʪʦʧʘʭ ʚ ʨʝʢʘʭ ʖʞʥʦʛʦ ʋʨʘʣʘ ʟʘ ʧʝʨʠʦʜ ʩ 2005 

ʧʦ 2016 ʛʦʜʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʠʟʫʯʝʥʥʳʭ ʩʪʚʦʨʘʭ ʦʪ-
ʥʦʩʠʪʝʣʴʥʳʤ ʧʦʩʪʦʷʥʩʪʚʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʠʰʴ 
C. dipterum, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʜʘʧʪʘʮʠʠ ʵʪʦʛʦ 
ʚʠʜʘ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥ-
ʥʳʭ ʠʟʫʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ. ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʣʠʯʠʥʦʢ 
ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʦʜʝʥʦʢ (P. luteus, E. danica, S. linnaea-
nus, S. aestivalis, C. luteolum, B. tricolor, H. sulphurea, 
L. cincta ʠ E. ignita) ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠ-
ʢʦʡ ʧʦʩʪʦʷʥʩʪʚʘ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ, ʧʦ-
ʚʠʜʠʤʦʤʫ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʣʠʷʥʠʝʤ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʣʠʯʠʥʦʢ ʵʪʠʭ ʚʠʜʦʚ ʚ ʨʘʡʦʥʘʭ ʠʩ-
ʩʣʝʜʦʚʘʥʥʳʭ ʩʪʚʦʨʦʚ. 
ɼʠʥʘʤʠʢʘ ʋʂʀɿɺ ʚ ʚʦʜʝ ʠʟʫʯʝʥʥʳʭ ʨʝʢ ʖʞʥʦʛʦ 

ʋʨʘʣʘ ʟʘ ʧʝʨʠʦʜ ʩ 2006 ʧʦ 2015 ʛʦʜʳ ʧʦʢʘʟʘʥʘ ʥʘ 
ʨʠʩ. 1. 

ȸɆɇɑɎɜɆ 1 ï ȷɎɗɘɋɒɆɘɎɝɋɗɐɆɥ ɕɖɎɓɆɊɑɋɌɓɔɗɘɢ Ɏ ɐɖɆɘɐɆɥ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆ ɑɎɝɎɓɔɐ ɕɔɊɋɓɔɐ (ɔɘɖɥɊ 
Ephemeroptera) ɖɋɐ ɄɌɓɔɉɔ ȹɖɆɑɆ 

ʉʝʤʝʡʩʪʚʦ Potamanthidae 

Potamanthus 

luteus 

Linne, 1767 
 

ɼʣʠʥʘ ʣʠʯʠʥʢʠ ʜʦ 12ï15 ʤʤ. ʊʝʣʦ ʚʳʪʷʥʫʪʦʝ. ɻʦʣʦʚʘ ʰʠʨʦʢʘʷ, ʩ 

ʢʦʨʦʪʢʠʤʠ ʫʩʠʢʘʤʠ. ʇʝʨʝʜʥʝʩʧʠʥʢʘ ʢʦʨʦʪʢʘʷ ʠ ʰʠʨʦʢʘʷ. ʅʘ 

ʙʨʶʰʢʝ ʨʘʩʧʦʣʦʞʝʥʳ 6 ʧʘʨ ʜʚʦʡʥʳʭ, ʧʝʨʠʩʪʳʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʚ 

ʩʪʦʨʦʥʳ, ʞʘʙʝʨʥʳʭ ʣʠʩʪʢʦʚ. 

ʉʝʤʝʡʩʪʚʦ Polymitarcidae 

Ephoron virgo 

Oliver, 1791 
 

ʂʨʫʧʥʳʝ ʣʠʯʠʥʢʠ ʜʦ 20 ʤʤ. ʊʝʣʦ ʚʳʪʷʥʫʪʦʝ. ɻʦʣʦʚʘ ʩ ʜʣʠʥʥʳʤʠ 

ʥʝʦʧʫʰʝʥʥʳʤʠ ʫʩʠʢʘʤʠ. ʇʝʨʝʜʥʝʩʧʠʥʢʘ ʧʦʯʪʠ ʢʚʘʜʨʘʪʥʘʷ. ɼʣʠ-

ʥʘ ʭʚʦʩʪʦʚʳʭ ʥʠʪʝʡ ʨʘʚʥʘ ʜʣʠʥʝ ʙʨʶʰʢʘ. 

ʉʝʤʝʡʩʪʚʦ Ephemeridae 

Ephemera 

danica 

Muller, 1764   

ʃʠʯʠʢʠ ʢʨʫʧʥʳʝ, 20ï25 ʤʤ. ʆʪʣʠʯʘʶʪʩʷ ʥʘʣʠʯʠʝʤ ʥʘ ʧʝʨʝʜʥʝʤ 

ʢʨʘʝ ʛʦʣʦʚʳ ʰʠʧʦʚʠʜʥʳʭ ʙʦʢʦʚʳʭ ʚʳʩʪʫʧʦʚ ʩ ʚʳʧʫʢʣʳʤʠ ʙʦʢʦ-

ʚʳʤʠ ʢʨʘʷʤʠ. ɸʥʪʝʥʥʳ ʦʧʫʰʝʥʥʳʝ. IïV ʪʝʨʛʠʪʳ ʙʨʶʰʢʘ ʙʝʟ ʨʠ-

ʩʫʥʢʘ. ʍʚʦʩʪʦʚʳʝ ʥʠʪʠ ʢʦʨʦʯʝ ʙʨʶʰʢʘ. 

ʉʝʤʝʡʩʪʚʦ Siphlonuridae 

Siphlonurus 

linnaeanus 

Eaton, 1871 
 

ʉʪʨʦʡʥʳʝ ʣʠʯʠʥʢʠ (10ï15 ʤʤ) ʪʝʤʥʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ, ʩʦ ʩʣʝʛʢʘ 

ʫʧʣʦʱʝʥʥʳʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʙʨʶʰʢʦʤ. ʅʘ ʙʨʶʰʢʝ ʨʘʩʧʦʣʦʞʝ-

ʥʳ 7 ʧʘʨ ʜʚʦʡʥʳʭ ʞʘʙʝʨʥʳʭ ʣʝʧʝʩʪʢʦʚ. ʉʭʦʜʥʳ ʩ ʚʠʜʘʤʠ ʧʨʝʜʳ-

ʜʫʱʝʛʦ ʩʝʤʝʡʩʪʚʘ, ʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʥʠʪʝʚʠʜʥʳʭ ʞʘʙʨ 

ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʛʦʣʦʚʳ ʠ ʫ ʦʩʥʦʚʘʥʠʷ ʧʝʨʝʜʥʠʭ ʥʦʛ. 

Siphlonurus 

aestivalis 

Eaton, 1903 
 

ʉʭʦʞ ʩ ʧʨʝʜʳʜʫʱʠʤ ʚʠʜʦʤ. ɼʚʦʡʥʳʝ ʞʘʙʝʨʥʳʝ ʣʝʧʝʩʪʢʠ ʠʤʝʶʪ-

ʩʷ ʪʦʣʴʢʦ ʥʘ ʜʚʫʭ ʧʝʨʚʳʭ ʩʝʛʤʝʥʪʘʭ ʙʨʶʰʢʘ. 

ʉʝʤʝʡʩʪʚʦ Baetidae 

Cloeon 

dipterum 

Linne, 1758  

ʉʪʨʦʡʥʳʝ ʣʠʯʠʥʢʠ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ, ʙʝʟ ʚʳʨʦʩʪʦʚ ʪʝʣʦʤ, ʜʣʠ-
ʥʦʡ 8ï10 ʤʤ. ʅʘ ʙʨʶʰʢʝ ʨʘʩʧʦʣʦʞʝʥʦ 7 ʧʘʨ ʞʘʙʨ. ʇʝʨʝʜʥʠʝ 6 
ʧʘʨ ʜʚʦʡʥʳʝ, ʣʠʩʪʦʚʠʜʥʳʝ, ʠʭ ʚʝʨʭʥʠʡ ʣʠʩʪʦʢ ʤʝʥʴʰʝ ʥʠʞʥʝʛʦ. 
7 ʧʘʨʘ ʦʜʠʥʦʯʥʘʷ. ɼʣʠʥʘ ʛʦʣʦʚʳ ʙʦʣʴʰʝ ʝʝ ʰʠʨʠʥʳ. ɻʣʘʟʘ ʙʦʣʴ-
ʰʠʝ. ɸʥʪʝʥʥʳ ʜʣʠʥʥʳʝ, ʠʭ ʜʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 1/2 ʜʣʠʥʳ ʪʝʣʘ. ɺʩʝ 
ʭʚʦʩʪʦʚʳʝ ʥʠʪʠ ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ. 

Cloeon 

luteolum 

Muller, 1776 
 

ʃʠʯʠʥʢʘ ʜʣʠʥʦʡ ʜʦ 12ï15 ʤʤ. ʆʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʚʠʜʘ 

ʥʘʣʠʯʠʝʤ ʪʦʣʴʢʦ ʦʜʠʥʦʯʥʳʭ ʞʘʙʨ ʠ ʫʢʦʨʦʯʝʥʥʦʡ ʩʨʝʜʥʝʡ ʭʚʦ-

ʩʪʦʚʦʡ ʥʠʪʴʶ. 

Baetis tricolor 

Tschernova, 

1928 
 

ɼʣʠʥʘ ʪʝʣʘ 8ï10 ʤʤ. ʆʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ 

ʢʦʨʦʪʢʦʡ ʛʦʣʦʚʦʡ, ʟʘʢʨʫʛʣʝʥʥʦʡ ʩʧʝʨʝʜʠ, ʠ ʤʘʣʝʥʴʢʠʤʠ ʛʣʘʟʘʤʠ. 

ɾʘʙʝʨʥʳʝ ʣʠʩʪʢʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ. ɸʥʪʝʥʥʳ ʥʝ ʧʨʝʚʳʰʘʶʪ 1/3 

ʜʣʠʥʳ ʪʝʣʘ. 

ʉʝʤʝʡʩʪʚʦ Heptageniidae 

Ecdyonurus 

venosus 

Fabricius, 

1775 

 

ɼʣʠʥʘ ʪʝʣʘ ʜʦ 12 ʤʤ. ʊʝʣʦ ʫʧʣʦʱʝʥʥʦʝ. ɻʦʣʦʚʘ ʢʨʫʧʥʘʷ, ʩʧʝʨʝʜʠ 

ʦʙʨʘʟʫʝʪ ʱʠʪ, ʧʨʠʢʨʳʚʘʶʱʠʡ ʤʘʥʜʠʙʫʣʳ. ɻʣʘʟʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ 

ʜʦʨʩʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ʛʦʣʦʚʳ, ʤʝʞʜʫ ʥʠʤʠ ʨʘʩʧʦʣʦʞʝʥʘ ʩʚʝʪʣʘʷ ʧʦ-

ʣʦʩʘ. ɸʥʪʝʥʥʳ ʠ ʤʘʥʜʠʙʫʣʳ ʢʦʨʦʪʢʠʝ. ɿʘʜʥʠʝ ʫʛʣʳ ʧʝʨʝʜʥʝʩʧʠʥʢʠ 

ʚʳʪʷʥʫʪʳ ʚ ʦʢʨʫʛʣʳʝ ʚʳʨʦʩʪʳ. 10 ʩʝʛʤʝʥʪ ʙʨʶʰʢʘ ʪʝʤʥʳʡ. ʅʘ 

ʙʨʶʰʢʝ ʨʘʩʧʦʣʦʞʝʥʳ 7 ʧʘʨ ʞʘʙʨ. ʀʭ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʧʣʘʩʪʠʥʯʘʪʘʷ, 

ʥʠʞʥʷʷ ʚ ʚʠʜʝ ʧʫʯʢʘ ʥʠʪʝʡ. ʀʤʝʶʪʩʷ 3 ʭʚʦʩʪʦʚʳʝ ʥʠʪʠ. ʇʝʨʝʜʥʠʝ 

ʢʦʥʝʯʥʦʩʪʠ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳ, ʩʣʝʛʢʘ ʢʦʨʦʯʝ ʩʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ. 
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Heptagenia 

sulphurea 

Muller, 1776 

 

ɼʣʠʥʘ ʪʝʣʘ ʜʦ 10 ʤʤ. ʊʝʣʦ ʫʧʣʦʱʝʥʥʦʝ, ʜʣʠʥʘ ʛʦʣʦʚʳ ʧʦʯʪʠ ʨʘʚ-

ʥʘ ʝʝ ʰʠʨʠʥʝ. ʇʝʨʝʜʥʝʩʧʠʥʢʘ ʩ ʧʨʷʤʳʤ ʟʘʜʥʠʤ ʢʨʘʝʤ. ɾʘʙʝʨʥʳʝ 

ʣʠʩʪʢʠ ʦʚʘʣʴʥʳʝ ʠ ʚʩʝ ʥʝʩʫʪ ʞʘʙʝʨʥʳʝ ʥʠʪʠ. ɹʝʜʨʘ ʩʠʣʴʥʦ ʨʘʩ-

ʰʠʨʝʥʳ. ʍʚʦʩʪʦʚʳʝ ʥʠʪʠ ʩ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʩʚʝʪʣʳʤʠ ʠ ʪʝʤʥʳʤʠ 

ʢʦʣʴʮʘʤʠ ʠ ʦʜʠʥʘʢʦʚʳʤʠ, ʢʦʨʦʪʢʠʤʠ ʱʝʪʠʥʢʘʤʠ. 

ʉʝʤʝʡʩʪʚʦ Leptophlebiidae 

Leptophlebia 

cincta 

Retzius, 1783 

 

ʃʠʯʠʥʢʠ ʩ ʦʯʝʥʴ ʫʟʢʠʤ ʪʝʣʦʤ, ʜʣʠʥʦʡ 6ï8 ʤʤ. ɺʩʝ ʞʘʙʝʨʥʳʝ 

ʣʠʩʪʢʠ ʦʜʠʥʘʢʦʚʳʝ ʠ ʠʤʝʶʪ ʬʦʨʤʫ ʜʚʫʭ ʫʟʢʠʭ ʥʝʨʘʟʚʝʪʚʣʝʥʥʳʭ 

ʧʦʣʦʩʦʢ. ʆʢʨʘʩʢʘ ʪʝʤʥʘʷ. 

Habrophlebia 

fusca 

Curtis, 1834 
 

ʆʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʚʠʜʘ ʤʝʥʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ (ʜʦ 

6 ʤʤ); ʨʘʩʱʝʧʣʝʥʥʳʤʠ ʥʘ ʢʦʥʮʘʭ ʞʘʙʝʨʥʳʤʠ ʧʣʘʩʪʠʥʢʘʤʠ ʠ ʙʦ-

ʣʝʝ ʢʦʨʦʪʢʠʤʠ ʭʚʦʩʪʦʚʳʤʠ ʥʠʪʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʜʣʠʥʥʝʝ ʪʝʣʘ. 

ʉʝʤʝʡʩʪʚʦ Ephemerellidae 

Ephemerella 

ignita 

Poda, 1761 
 

ʃʠʯʠʥʢʠ ʜʣʠʥʦʡ 8ï19 ʤʤ, ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʪʝʣʦʤ, ʮʝʧʢʠʤʠ ʢʦ-

ʥʝʯʥʦʩʪʷʤʠ ʠ 5 ʧʘʨʘʤʠ ʞʘʙʝʨʥʳʭ ʣʠʩʪʢʦʚ ʦʜʠʥʘʢʦʚʦʡ ʬʦʨʤʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʧʠʥʥʦʡ ʩʪʦʨʦʥʝ ʙʨʶʰʥʳʭ ʩʝʛʤʝʥʪʦʚ, ʥʘʯʠ-

ʥʘʷ ʩ 3; 5 ʧʘʨʘ ʮʝʣʠʢʦʤ ʧʦʢʨʳʪʘ 4 ʧʘʨʦʡ. ʆʢʨʘʩʢʘ ʪʝʣʘ ʞʝʣʪʘʷ 

ʠʣʠ ʞʝʣʪʦ-ʟʝʣʝʥʘʷ. 

ȸɆɇɑɎɜɆ 2 ï ȷɖɋɊɓɋɋ ɕɔɗɘɔɥɓɗɘɈɔ ɈɎɊɔɈ (ȷ) Ɏ ɋɉɔ ɊɎɓɆɒɎɐɆ (ȶ=max-min) ɑɎɝɎɓɔɐ ɕɔɊɋɓɔɐ ɓɆ ɗɘɈɔɖɆɛ 
(1ï17) ɖɋɐ ɄɌɓɔɉɔ ȹɖɆɑɆ ɍɆ ɕɋɖɎɔɊ ɎɗɗɑɋɊɔɈɆɓɎɏ ɗ 2005 ɕɔ 2016 ɉɉ. 

ɺʠʜ 
ʉʪʚʦʨ 

ʈ 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

P. luteus 0,4 ʥ/ʦ 0,3 0,4 0,3 0,4 0,2 0,3 0,5 0,4 0,4 0,3 0,5 0,5 0,4 0,3 0,2 0,5 

E. virgo ʥ/ʦ 0,3 0,4 0,2 0,4 0,4 0,2 0,4 0,2 0,4 ʥ/ʦ 0,4 ʥ/ʦ 0,4 ʥ/ʦ ʥ/ʦ 0,3 0,4 

E. danica ʥ/ʦ 0,3 0,4 0,3 0,2 0,4 0,4 0,2 0,4 0,2 0,4 0,3 0,4 0,3 0,3 0,2 0,3 0,5 

S. linnaeanus 0,3 ʥ/ʦ ʥ/ʦ 0,3 0,5 0,2 0,3 0,3 0,4 0,3 0,3 0,5 0,5 0,3 0,4 0,3 0,2 0,5 

S. aestivalis 0,4 0,2 0,3 0,2 0,3 0,2 0,4 0,5 0,4 0,4 0,2 0,4 0,5 0,3 0,5 0,3 0,4 0,5 

C. dipterum 0,3 0,5 0,3 0,2 0,3 0,5 0,4 0,5 0,3 0,5 0,3 0,5 0,5 0,4 0,4 0,5 0,2 0,3 

C. luteolum ʥ/ʦ 0,4 0,3 0,2 0,2 0,3 0,3 0,3 0,3 0,4 0,2 0,3 0,4 0,4 0,4 0,5 ʥ/ʦ 0,5 

B. tricolor ʥ/ʦ 0,1 0,4 0,4 0,2 0,1 0,5 0,2 0,3 0,1 0,2 ʥ/ʦ ʥ/ʦ 0,4 0,3 0,4 0,2 0,5 

E. venosus 0,1 ʥ/ʦ ʥ/ʦ 0,3 ʥ/ʦ 0,2 0,3 0,4 0,3 0,2 0,3 0,1 0,1 0,2 0,2 0,3 ʥ/ʦ 0,4 

H. sulphurea 0,3 ʥ/ʦ 0,4 0,2 0,1 0,4 0,2 0,3 0,2 0,5 0,3 0,2 0,3 ʥ/ʦ 0,4 0,2 0,1 0,5 

L. cincta 0,2 0,4 0,3 0,2 0,5 0,6 0,4 0,7 0,4 0,5 0,6 0,4 0,3 0,4 0,5 0,4 0,3 0,5 

H. fusca 0,1 0,3 0,4 0,4 0,3 0,1 0,2 0,3 0,4 0,2 ʥ/ʦ 0,1 0,1 0,4 0,2 0,4 0,3 0,4 

E. ignita ʥ/ʦ 0,1 0,3 0,4 0,2 0,1 0,5 0,2 0,3 0,1 0,2 ʥ/ʦ ʥ/ʦ 0,5 0,3 0,4 0,2 0,5 

 
ȶɎɗəɓɔɐ 1 ï ȪɎɓɆɒɎɐɆ ȹȰȮȭȨ Ɉ ɈɔɊɋ ɖɋɐ ɄɌɓɔɉɔ ȹɖɆɑɆ ɍɆ ɕɋɖɎɔɊ ɗ 2006 ɕɔ 2015 ɉɔɊɡ 
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ʅʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3 ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʧʦʩʪʦʷʥʩʪʚʘ 

ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ, ʦʪʤʝʯʝʥʥʳʭ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʨʝʢ 

ʟʘ ʧʝʨʠʦʜ ʩ 2005 ʧʦ 2016 ʛʛ. 

ɺ ʨ. ɹʝʣʦʡ ʚʳʰʝ ʛ. ʄʝʣʝʫʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ 

ʧʦʩʪʦʷʥʩʪʚʦ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ H. fusca ʠ E. virgo, ʘ ʚ 

ʨ. ʀʥʟʝʨ (ʨ-ʥ ʜ. ɸʟʦʚʦ) ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʝ ʧʦʜ-

ʚʝʨʞʝʥʦ ʧʦʩʪʦʷʥʩʪʚʦ ʣʠʯʠʥʦʢ P. luteus, L. cincta ʠ 

C. dipterum, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʚʣʠʷʥʠʝʤ ʥʘ 

ʧʦʩʪʦʷʥʩʪʚʦ ʣʠʯʠʥʦʢ ʜʘʥʥʳʭ ʚʠʜʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ (ʚ ʪ.ʯ. ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ) ʥʘ ʵʪʠʭ 

ʫʯʘʩʪʢʘʭ ʨʝʢ. 

ʆʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʩʪʦʷʥʩʪʚʘ ʚ 

ʨ. ɹʝʣʦʡ ʚʳʰʝ ʛ. ʄʝʣʝʫʟʘ ʧʦʢʘʟʘʣʠ ʣʠʯʠʥʢʠ ʧʦʜʝʥʦʢ 

C. dipterum ʠ C. luteolum, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʜʘʧʪʘʮʠʠ ʣʠʯʠʥʦʢ ʜʘʥʥʳʭ ʚʠʜʦʚ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ. ɺ 

ʨ. ʀʥʟʝʨ (ʨ-ʥ ʜ. ɸʟʦʚʦ) ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʧʦʩʪʦʷʥʩʪʚʘ ʦʙʥʘʨʫʞʝʥʘ ʫ ʣʠʯʠʥʦʢ B. tricolor ʠ 

E. danica, ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʪʘʢʞʝ ʩʚʷʟʘʥʦ ʩ ʠʭ ʘʜʘʧʪʘ-

ʮʠʝʡ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʝ-

ʢʠ. 

 
ȶɎɗəɓɔɐ 2 ï ȪɎɓɆɒɎɐɆ ɕɔɗɘɔɥɓɗɘɈɆ ɑɎɝɎɓɔɐ ɕɔɊɋɓɔɐ Ɉ ɖ. ȧɋɑɆɥ Ɉɡɞɋ ɉ. Ȳɋɑɋəɍ 

 

 
ȶɎɗəɓɔɐ 3 ï ȪɎɓɆɒɎɐɆ ɕɔɗɘɔɥɓɗɘɈɆ ɑɎɝɎɓɔɐ ɕɔɊɋɓɔɐ Ɉ ɖ. Ȯɓɍɋɖ, ɖ-ɓ Ɋ. ȦɍɔɈɔ 

ɸʥʘʣʠʟ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʩʪʦʷʥʩʪʚʦʤ ʣʠʯʠ-

ʥʦʢ ʧʦʜʝʥʦʢ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʘ 

ʪʘʢʞʝ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʭ 

ʧʦʩʪʦʷʥʩʪʚʘ ʦʪ ʫʨʦʚʥʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʣʶʪʘʥʪʦʚ ʚ 

ʚʦʜʝ ʨʝʢ ʖʞʥʦʛʦ ʋʨʘʣʘ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣ. 3. 

ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʩʥʦʚ-

ʥʦʤ ʩʪʠʤʫʣʷʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʪʦʷʥʩʪʚʘ ʣʠʯʠʥʦʢ 

ʧʦʜʝʥʦʢ ʧʦʣʣʶʪʘʥʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʚʦʜʝ ʥʘ 

ʨʷʜʝ ʠʟʫʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ. ɺ ʨ. ɹʝʣʦʡ ʧʨʦʷʚʣʷʝʪʩʷ 

ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʤʘʨʛʘʥʮʘ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʠʯʠʥʦʢ B. tricolor ʠ ʩʦ-

ʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʥʘ L. cincta (ʥʠʞʝ ʛ. ʀh ʠʤʙʘʡ), ʩʦ-

ʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

S. aestivalis (ʚʳʰʝ ʛ. ʉʪʝʨʣʠʪʘʤʘʢʘ), ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ C. luteolum (ʥʠʞʝ 

ʧ. ʇʨʠʙʝʣʴʩʢʠʡ). ʉʪʠʤʫʣʷʮʠʷ ʧʦʚʳʰʝʥʠʷ ʧʦʩʪʦʷʥ-

ʩʪʚʘ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʨʛʘʥʮʘ ʦʪʤʝʯʘʣʘʩʴ ʚ ʨ. ɸh ʢʘʜʘʨ 

(ʨ-ʥ ʛ. ʉʪʝʨʣʠʪʘʤʘʢʘ) ʫ ʣʠʯʠʥʦʢ E. virgo, ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʦʚ ʚ ʨ. ʉʝʣʝʫʢ (ʜ. ʅʠʞʥʝʠʪʢʫʣʦʚʦ) ʫ E. virgo ʠ 

ʞʝʣʝʟʘ ʚ ʨ. ɿʠʣʘʠʨ (ʩ. ɿʠʣʘʠʨ) ʫ E. danica. 
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ȸɆɇɑɎɜɆ 3 ï ȰɔɖɖɋɑɥɜɎɔɓɓɔ (r)-ɖɋɉɖɋɗɗɎɔɓɓɡɋ 
(ȹȶ) ɍɆɈɎɗɎɒɔɗɘɎ ɒɋɌɊə ɕɔɗɘɔɥɓɗɘɈɔɒ ɑɎɝɎɓɔɐ ɕɔɊɋ-

ɓɔɐ (Y) Ɏ ɉɎɊɖɔɛɎɒɎɝɋɗɐɎɒɎ ɕɔɑɑɤɘɆɓɘɆɒɎ (x) Ɉ ɐɖɆɘ-
ɓɔɗɘɎ ɕɖɋɈɡɞɋɓɎɥ ȵȪȰ, ɗɔɊɋɖɌɆɟɎɒɎɗɥ Ɉ ɈɔɊɆɛ ɖɋɐ 
ɄɌɓɔɉɔ ȹɖɆɑɆ 

(Y) (x) r ʋʈ 

ʈʝʢʘ ɹʝʣʘʷ 

ʅʠʞʝ ʛ. ʀh ʠʤʙʘʡ 

B. tricolor Mn 0,7 Y=0,1ʭ+0 

L. cincta Fe 0,7 Y=0,1ʭ+0 

ɺʳʰʝ ʛ. ʉʪʝʨʣʠʪʘʤʘʢ 

S. aestivalis Fe 0,7 Y=0ʭ+0,4 

ʅʠʞʝ ʛ. ʉʪʝʨʣʠʪʘʤʘʢ 

H. fusca ʅ/ʧ -0,7 Y=-0,2ʭ+0,7 

ʅʠʞʝ ʧ. ʇʨʠʙʝʣʴʩʢʠʡ 

C. luteolum ʅ/ʧ 0,7 Y=0ʭ+0,4 

S. aestivalis ʅ/ʧ -0,7 Y=-0,1ʭ+0,6 

ʈʝʢʘ ɸʰʢʘʜʘʨ (ʚ ʯʝʨʪʝ ʛ. ʉʪʝʨʣʠʪʘʤʘʢ) 

E. virgo Mn 0,7 Y=-0,1+1,1 

ʈʝʢʘ ʉʝʣʝʫʢ (ʜ. ʅʠʞʥʝʠʪʢʫʣʦʚʦ) 

H. sulphurea Fe -0,7 Y=0ʭ+0,8 

E. virgo ʅ/ʧ 0,8 Y=0,1ʭ+0,1 

ʈʝʢʘ ɿʠʣʘʠʨ (ʩ. ɿʠʣʘʠʨ) 

E. danica Fe 0,8 Y=0,1ʭ+0,2 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʩʥʠ-

ʞʝʥʠʝ ʧʦʩʪʦʷʥʩʪʚʘ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʚʣʠʷʝʪ ʧʦʚʳ-

ʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʣʠʯʠʥʦʢ 

H. fusca (ʥʠʞʝ ʛ. ʉʪʝʨʣʠʪʘʤʘʢʘ) ʠ S. aestivalis (ʥʠʞʝ 

ʧ. ʇʨʠʙʝʣʴʩʢʠʡ). ʊʘʢʦʡ ʞʝ ʵʬʬʝʢʪ ʦʢʘʟʳʚʘʶʪ ʩʦʝʜʠ-

ʥʝʥʠʷ ʞʝʣʝʟʘ ʥʘ ʧʦʩʪʦʷʥʩʪʚʦ H. sulphurea (ʨ. ʉʝʣʝʫʢ, 

ʜ. ʅʠʞʥʝʠʪʢʫʣʦʚʦ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʪʘʙʣ. 3, ʧʦʟʚʦʣʷʶʪ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʩʪʦʷʥʩʪʚʦ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʣʣʶʪʘʥʪʘ ʚ ʝʛʦ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ 1 ʇɼʂ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠ-

ʢʠ ʧʦʩʪʦʷʥʩʪʚʘ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʭʦʜʝ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʨʝʢ ʖʞʥʦʛʦ ʋʨʘʣʘ. 

˭͊͟͡Ό;͔͙͔ͤ 
ɺʩʝʛʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 2005 ʧʦ 2016 ʛʛ. ʚ 

ʨʝʢʘʭ ʖʞʥʦʛʦ ʋʨʘʣʘ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘ-
ʤʠʢʘ ʧʦʩʪʦʷʥʩʪʚʘ ʣʠʯʠʥʦʢ 13 ʚʠʜʦʚ ʧʦʜʝʥʦʢ (Pota-
manthus luteus, Ephoron virgo, Ephemera danica, Si-
phlonurus linnaeanus, Siphlonurus aestivalis, Cloeon 
dipterum, Cloeon luteolum, Baetis tricolor, Ecdyonurus 
venosus, Heptagenia sulphurea, Leptophlebia cincta, 
Habrophlebia fusca, Ephemerella ignita), ʧʨʠʥʘʜʣʝʞʘ-
ʱʠʭ ʢ 8 ʩʝʤʝʡʩʪʚʘʤ ï Potamanthidae, Polymitarcidae, 
Ephemeridae, Siphlonuridae, Baetidae, Heptageniidae, 
Leptophlebiidae ʠ Ephemerellidae. 
ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʋʂʀɿɺ ʚ ʚʦʜʝ ʨʝʢ ʖʞʥʦʛʦ 

ʋʨʘʣʘ ʟʘ ʧʝʨʠʦʜ ʩ 2006 ʧʦ 2015 ʛʦʜr ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥ 
ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ ʥʘ ʨʷʜʝ ʩʪʚʦʨʦʚ, ʥʦ ʝʩʪʴ 
ʫʯʘʩʪʢʠ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʝʛʦ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʊʘʢ, ʤʦʞ-
ʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʨ. ɹʝʣʦʡ ʠ ʝʝ ʧʨʠʪʦʢʘ ï ʨ. ʀʥʟʝʨ 
ï ʚ ʢʘʯʝʩʪʚʝ ʬʦʥʦʚʳʭ ʩ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʤ ʥʘ ʧʝʨʠʦʜ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚʳʷʚʠʣʠʩʴ ʩʪʚʦ-
ʨʳ ʚʳʰʝ ʛʦʨʦʜʘ ʄʝʣʝʫʟ ʠ ʚ ʨʘʡʦʥʝ ʜ. ɸʟʦʚʦ. 

ɺ ʨ. ɹʝʣʦʡ ʚʳʰʝ ʛ. ʄʝʣʝʫʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ 

ʧʦʩʪʦʷʥʩʪʚʦ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ H. fusca ʠ E. virgo, ʘ ʚ 

ʨ. ʀʥʟʝʨ (ʨ-ʥ ʜ. ɸʟʦʚʦ) ï ʣʠʯʠʥʦʢ P. luteus, L. cincta ʠ 

C. dipterum, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʚʣʠʷʥʠʝʤ ʥʘ 

ʧʦʩʪʦʷʥʩʪʚʦ ʣʠʯʠʥʦʢ ʜʘʥʥʳʭ ʚʠʜʦʚ ʜʠʥʘʤʠʢʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʚ ʪ.ʯ. ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠ-

ʤʘ) ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʨʝʢ. 

ʆʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʩʪʦʷʥʩʪʚʘ ʚ 
ʨ. ɹʝʣʦʡ ʚʳʰʝ ʛ. ʄʝʣʝʫʟʘ ʧʦʢʘʟʘʣʠ ʣʠʯʠʥʢʠ ʧʦʜʝʥʦʢ 
C. dipterum ʠ C. luteolum, ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦʙ ʘʜʘʧʪʘʮʠʠ ʣʠʯʠʥʦʢ ʜʘʥʥʳʭ ʚʠʜʦʚ ʢ ʵʢʦʣʦ-
ʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ. ɺ ʨ. ʀʥʟʝʨ 
(ʨ-ʥ ʜ. ɸʟʦʚʦ) ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦʩʪʦʷʥ-
ʩʪʚʘ ʦʙʥʘʨʫʞʝʥʘ ʫ ʣʠʯʠʥʦʢ B. tricolor ʠ E. danica, 
ʯʪʦ ʪʘʢʞʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʠʭ ʘʜʘʧʪʘʮʠʝʡ ʢ 
ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ. 
ʇʦʩʪʨʦʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʤʦʜʝ-

ʣʝʡ ʧʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʠʣʫ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʩʪʦ-
ʷʥʩʪʚʦʤ ʣʠʯʠʥʦʢ ʨʷʜʘ ʚʠʜʦʚ ʧʦʜʝʥʦʢ ʠ ʭʠʤʠʯʝʩʢʠʤʠ 
ʧʦʣʣʶʪʘʥʪʘʤʠ ʥʘ ʨʘʟʥʦʪʠʧʥʳʭ ʨʝʯʥʳʭ ʫʯʘʩʪʢʘʭ. ɺ 
ʦʩʥʦʚʥʦʤ ʦʪʤʝʯʘʝʪʩʷ ʩʪʠʤʫʣʷʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʩʪʦ-
ʷʥʩʪʚʘ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʩʦʜʝʨʞʘʥʠʝʤ ʧʦʣʣʶʪʘʥʪʦʚ ʚ 
ʚʦʜʝ ʥʘ ʨʷʜʝ ʠʟʫʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ. 
ɺ ʨ. ɹʝʣʦʡ ʧʨʦʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ 

ʩʦʝʜʠʥʝʥʠʡ ʤʘʨʛʘʥʮʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 
ʣʠʯʠʥʦʢ B. tricolor ʠ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʥʘ L. cincta 
(ʥʠʞʝ ʛ. ʀh ʠʤʙʘʡ), ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝʟʘ ʥʘ ʫʚʝʣʠʯʝ-
ʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ S. aestivalis (ʚʳʰʝ ʛ. ʉʪʝʨʣʠʪʘʤʘ-
ʢʘ), ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 
C. luteolum (ʥʠʞʝ ʧ. ʇʨʠʙʝʣʴʩʢʠʡ). ʉʪʠʤʫʣʷʮʠʷ ʧʦ-
ʚʳʰʝʥʠʷ ʧʦʩʪʦʷʥʩʪʚʘ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʨʛʘʥʮʘ ʦʪʤʝ-
ʯʘʣʘʩʴ ʚ ʨ. ɸh ʢʘʜʘʨ (ʨ-ʥ ʛ. ʉʪʝʨʣʠʪʘʤʘʢʘ) ʫ ʣʠʯʠʥʦʢ 
E. virgo, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʨ. ʉʝʣʝʫʢ (ʜ. ʅʠʞʥʝʠʪʢʫ-
ʣʦʚʦ) ʫ E. virgo ʠ ʞʝʣʝʟʘ ʚ ʨ. ɿʠʣʘʠʨ (ʩ. ɿʠʣʘʠʨ) ʫ 
E. danica. 
ʉʥʠʞʝʥʠʝ ʧʦʩʪʦʷʥʩʪʚʘ ʣʠʯʠʥʦʢ ʧʦʜʝʥʦʢ ʧʨʠ ʧʦ-

ʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʣʶʪʘʥʪʘ ʚ ʚʦʜʘʭ ʨʝʢ ʖʞ-
ʥʦʛʦ ʋʨʘʣʘ ʦʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝʤ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ 
ʣʠʯʠʥʦʢ H. fusca (ʥʠʞʝ ʛ. ʉʪʝʨʣʠʪʘʤʘʢʘ) ʠ S. aestiva-
lis (ʥʠʞʝ ʧ. ʇʨʠʙʝʣʴʩʢʠʡ), ʘ ʪʘʢʞʝ ʩʦʝʜʠʥʝʥʠʡ ʞʝʣʝ-
ʟʘ ʥʘ H. sulphurea (ʨ. ʉʝʣʝʫʢ, ʜ. ʅʠʞʥʝʠʪʢʫʣʦʚʦ). 
ʇʦʢʘʟʘʪʝʣʴ ʜʠʥʘʤʠʢʠ ʧʦʩʪʦʷʥʩʪʚʘ ʣʠʯʠʥʦʢ ʧʦʜʝ-

ʥʦʢ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʧʦʟʚʦ-
ʣʠʪ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʚʦʜ-
ʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʟʘʛʨʷʟʥʷʶʱʠʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝ-
ʩʪʚʘ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʙʨʘʩʳʚʘʝʤʳʭ 
ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʖʞʥʦʛʦ ʋʨʘʣʘ. 
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LARVAE OF EPHEMEROPTERA GROUP AS BIOINDICATORS OF WATER QUALITY 
OF THE SOUTH URAL RIVERS 

É 2017 

Chaus Boris Yuryevich, candidate of biological sciences, associate professor of Biology Department 

Sterlitamak branch of Bashkir State University (Sterlitamak, Republic of Bashkortostan, Russian Federation) 

Abstract. The paper contains the analysis of a possibility to use green drakes larvae of Ephemeroptera group for 

bioindicator researches during environmental monitoring of the South Ural rivers. Collection and analysis of types 

constancy of green drakes larvae was carried out in 2005 to 2016 in 17 state water posts on the territory of the South 

Ural rivers. As chemical characteristics the author used the index of content of compounds of manganese, nickel and 

iron, oil products, phenols, nitrogen ammonium, coppers, zinc, chemical oxygen consumption (COC), biological ox-

ygen consumption in 5 days (BOC5), sulfates, chlorides, nitrite nitrogen in river waters. In total constancy dynamics 

of 13 species larvae of mayflies was analyzed. The author has made a list of constant, additive and casual types of 

representatives of Ephemeroptera group. Significant correlative dependences between constancy of larvae of species 

of mayflies with a number of hydrochemical indexes are revealed statistically. The paper contains regression models 

for the constancy forecast of larvae of green drakes depending on concentration of the pollutant. 

Keywords: bioindication; green drakes; larvae of green drakes; Ephemeroptera group; South Ural; constancy of 

types; dynamics of constancy; hydrochemical indexes; pollutant; specific combinatorial index of impurity of water; 

correlative models; regression models. 

ʋɼʂ 57.044 

ʉʪʘʪʴʷ ʧʦʩʪʫʧʠʣʘ ʚ ʨʝʜʘʢʮʠʶ 14.10.2017 

ˎ˕˛ː˒˛ˢ˕˙˕ˤ˒˞˗ˍˬ ˢˍ˝ˍ˗˟˒˝˕˞˟˕˗ˍ ˜ˍ˝˗˛ˏ ˕ ˞ ˗ˏ˒˝˛ˏ ˝˛˞˟˛ˏˍ-˚ -̱ˑ˛˚ˠ 

É 2017 

ʐʠʰʢʠʥʘ ɼʠʘʥʘ ʖʨʴʝʚʥʘ, ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʵʢʦʣʦʛʠʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʭʠʤʠʠ 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ ʠ ʣʠʩʪʴʷʭ ʨʦʙʠʥʠʠ ʦʙʳʢʥʦ-

ʚʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ. ʆʪʦʙʨʘʥʳ 81 ʧʨʦʙʘ ʧʦʯʚʳ ʠ 30 ʧʨʦʙ ʣʠʩʪʴʝʚ ʚ 13 

ʧʘʨʢʘʭ ʛʦʨʦʜʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠʙʣʠʞʝʥʥʦ-ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ 

ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʘʥʘʣʠʟʳ. ʇʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʢʨʘʪʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʷ ʇɼʂ ʠʣʠ ʆɼʂ. ʉʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘ-

ʛʨʷʟʥʝʥʠʷ (Zc), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʫʤʤʫ ʧʨʝʚʳʰʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʜ ʬʦʥʦʚʳʤ 

ʫʨʦʚʥʝʤ, ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʨʝʜʥʠʭ ʢʦʥʮʝʥ-

ʪʨʘʮʠʡ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʝʜʦʛʝʦʭʠʤʠʯʝʩʢʠʤ ʬʦʥʦʤ ʚʳʷʚʣʷʝʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʘʩʩʦʮʠʘ-

ʮʠʷ: Cu2,5Zn2,3Pb1,8V1,3Hg1,3Ni1,2Cd1,2, ʪʠʧʠʯʥʘʷ ʜʣʷ ʧʦʯʚ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ. ɺʳʷʚʣʝʥʦ ʩʣʘʙʦ ʣʦʢʘʣʴʥʦʝ ʟʘʛʨʷʟ-

ʥʝʥʠʝ ʧʦʯʚ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʮʠʥʢʦʤ, ʤʝʜʴʶ, ʚʘʥʘʜʠʝʤ ʠ ʩʚʠʥʮʦʤ. ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʦʣʣʶʪʘʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʮʠʥʢ, ʜʣʷ ʥʝʛʦ ʞʝ ʭʘʨʘʢʪʝʨʥʦ ʥʘʠʙʦʣʴʰʝʝ ʧʨʝʚʳʰʝʥʠʝ ʆɼʂ. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʨʝ-

ʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʜʦʧʫʩʪʠʤʦʝ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʮʠʥʢʘ ʠ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʜʠ ʠ ʚʘʥʘʜʠʷ ʚ ʧʦʯʚʘʭ ʧʘʨʢʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʣʠʩʪʴʷʤʠ ʨʦʙʠʥʠʠ ʤʝʜʠ ʠ ʤʦʣʠʙʜʝʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ; ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ; ʧʘʨʢʠ ʠ ʩʢʚʝʨʳ; ʢʦʵʬʬʠʮʠʝʥʪ ʦʧʘʩʥʦʩʪʠ; ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ; ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ; ʢʦʵʬʬʠʮʠʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ; ʛʝʦʭʠʤʠ-

ʯʝʩʢʠʡ ʬʦʥ; ʯʝʨʥʦʟʝʤ; ʨʦʙʠʥʠʷ ʦʙʳʢʥʦʚʝʥʥʘʷ; ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʩʩʦʮʠʘʮʠʠ; ʮʠʥʢ; ʚʘʥʘʜʠʡ; ʤʝʜʴ; ʩʚʠʥʝʮ; ʤʦ-

ʣʠʙʜʝʥ; ʜʦʧʫʩʪʠʤʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ. 



ʐʠʰʢʠʥʘ ɼ.ʖ. 
ɹʠʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ 03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
 

94  ʉʘʤʘʨʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. 2017. ʊ. 6, ˉ 4 (21) 
 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ 
ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ ʠ ʨʘʩʪʝʥʠʷʭ ʛʦʨʦʜʩʢʠʭ ʨʝʢʨʝʘʮʠ-
ʦʥʥʳʭ ʟʦʥ (ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ, ʣʝʩʦʧʘʨʢʦʚ ʠ ʜʨ.) ʷʚʣʷ-
ʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʣʦʛʦ-
ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʨʙʦʣʘʥʜʰʘʬʪʦʚ [1; 2]. 
ʆʮʝʥʢʘ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʟʝʣʸʥʳʭ 
ʟʦʥʘʭ ʚʘʞʥʘ ʪʘʢʞʝ ʩ ʧʦʟʠʮʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴ-
ʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʩʦʭʨʘʥʝʥʠʷ 
ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʦʨʦʜʩʢʠʭ ʬʠʪʦʮʝʥʦʟʦʚ, 
ʧʦʵʪʦʤʫ ʵʪʘ ʪʝʤʘ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʭ ʫʯʝ-
ʥʳʭ ʠ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʥʘʫʯʥʘʷ ʧʨʦʙʣʝʤʘ [3ï7]. 
ʇʦʜʦʙʥʦʛʦ ʨʦʜʘ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʠ ʚ ʈʦʩʪʦʚʝ-

ʥʘ-ɼʦʥʫ [8ï10]. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʦʭʚʘʪʳʚʘʣʠ ʪʝʨʨʠ-
ʪʦʨʠʠ ʥʝ ʙʦʣʝʝ ʯʝʤ ʪʨʝʭ ʧʘʨʢʦʚ, ʠʟʫʯʘʣʩʷ ʫʟʢʠʡ 
ʩʧʝʢʪʨ ʵʣʝʤʝʥʪʦʚ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʦʯʚʝʥ-
ʥʳʭ ʧʨʦʙ. ʅʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʤʠ-
ʛʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ ʧʘʨʢʦʚʳʭ ʣʘʥʜ-
ʰʘʬʪʦʚ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʤ ʬʘʢʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘ-
ʣʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʘʤʠ ʨʘʥʝʝ [11]. ɺ ʥʘʩʪʦʷʱʝʡ 
ʨʘʙʦʪʝ ʥʘʨʷʜʫ ʩ ʠʟʣʦʞʝʥʠʝʤ ʚʳʷʚʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝ-
ʪʘʣʣʦʚ (ʊʄ) ʠ ʤʳʰʴʷʢʘ ʚ ʧʦʯʚʘʭ ʧʘʨʢʦʚ ʨʘʩʩʤʘʪʨʠ-
ʚʘʶʪʩʷ ʝʱʝ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʙʠʦʛʝʥʥʦʡ ʤʠʛʨʘʮʠʠ ʠ 
ʥʘʢʦʧʣʝʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʣʠʩʪʴʷʭ ʜʝʨʝʚʴʝʚ, ʘ ʪʘʢʞʝ 
ʚʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʡ ʊʄ ʚ ʧʦʯʚʘʭ ʨʝ-
ʢʨʝʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

˻͋Ά͔ͭ͟· ͙ ͔ͣͭͦ͒· ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
ɿʦʥʘʣʴʥʳʤ ʪʠʧʦʤ ʧʦʯʚ, ʨʘʟʚʠʪʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ, ʷʚʣʷʶʪʩʷ ʯʝʨʥʦʟʝʤʳ ʦʙʳʢʥʦʚʝʥ-

ʥʳʝ ʩʨʝʜʥʝʤʦʱʥʳʝ ʤʘʣʦʛʫʤʫʩʥʳʝ ʩʫʛʣʠʥʠʩʪʳʝ ʢʘʨ-

ʙʦʥʘʪʥʳʝ. ʕʪʠ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʇʨʠʘʟʦʚʩʢʦ-

ʇʨʝʜʢʘʚʢʘʟʩʢʦʡ ʧʦʯʚʝʥʥʦʡ ʧʨʦʚʠʥʮʠʠ (ɾ2ʟ) ʯʝʨʥʦ-

ʟʝʤʦʚ ʦʙʳʢʥʦʚʝʥʥʳʭ ʪʝʧʣʳʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʧʨʦ-

ʤʝʨʟʘʶʱʠʭ ʶʞʥʦ-ʝʚʨʦʧʝʡʩʢʦʡ ʬʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ʧʦʣʥʦ-

ʩʪʴʶ ʠ ʛʣʫʙʦʢʦ ʧʨʝʦʙʨʘʟʦʚʘʥ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʯʚʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʦʭʨʘʥʠʣʠʩʴ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ʨʘʩʧʦʣʦʞʝʥʳ 14 

ʧʘʨʢʦʚ, 31 ʩʢʚʝʨ, ʩʘʜʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʦʙʲʝʢʪʦʚ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2011 ʛ. ʩʦʩʪʘʚʣʷʝʪ 

184,7 ʛʘ, ʦʟʝʣʝʥʝʥʥʘʷ ï 146, 24 ʛʘ [12]. ɻʦʨʦʜʩʢʠʝ 

ʧʘʨʢʠ, ʩʘʜʳ ʠ ʩʢʚʝʨʳ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ ʚʠʜʦʚʦʤʫ ʩʦ-

ʩʪʘʚʫ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ʂ ʧʝʨʚʦʡ ʦʪ-

ʥʦʩʷʪʩʷ ʩʪʘʨʳʝ ʧʘʨʢʠ, ʩʘʜʳ ʠ ʩʢʚʝʨʳ, ʟʘʣʦʞʝʥʥʳʝ 

ʝʱʸ ʚ ʢʦʥʮʝ XIX  ï ʥʘʯʘʣʝ XX ʚʝʢʦʚ ʠ ʧʦʜʚʝʨʛʰʠʝʩʷ 

ʢʘʧʠʪʘʣʴʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚ 1950-ʭ ʛʛ.: ʄʋ çɼʝʪ-

ʩʢʠʡ ʧʘʨʢ ʠʤ. ɺ. ʏʝʨʝʚʠʯʢʠʥʘè, ʩʢʚʝʨ ʉʪʨʦʠʪʝʣʝʡ, 

ʧʘʨʢ ɼɻʊʋ ʠʤ. ʃ.ɺ. ʂʨʘʩʥʠʯʝʥʢʦ, ʄʋʇ ɻʂɼʎ ʠʤ. 

ʄ. ɻʦʨʴʢʦʛʦ, ʧʘʨʢ ʆʩʪʨʦʚʩʢʦʛʦ, ʄʋ ʇʘʨʢ ʢʫʣʴʪʫʨʳ 

ʠ ʦʪʜʳʭʘ ç1 ʄʘʷè. ʆʙʲʝʢʪʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʟʘʣʦʞʝʥʳ 

ʠʣʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʚ 1960ï1970-ʭ ʛʛ. (ʇʂʠʆ ʠʤ. 

ʛ. ʇʣʝʚʝʥ). ʊʨʝʪʴʷ ʛʨʫʧʧʘ ï ʥʦʚʳʝ ʧʘʨʢʠ ï ʦʩʥʦʚʘʥ-

ʥʳʝ ʚ ʢʦʥʮʝ XX ï ʥʘʯʘʣʝ XXI  ʚʚ. (ʇʂʠʆ çɼʨʫʞʙʘè) 

[13]. ʅʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ 

ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ ʵʢʦʣʦʛʦ-

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2013 ʛ. 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʚʷʪʠ ʧʘʨʢʦʚ ʠ ʚʢʣʶʯʘʚʰʠʭ ʦʧʨʦʙʦ-

ʚʘʥʠʝ ʚʝʨʭʥʝʛʦ ʧʦʯʚʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʣʠʩʪʴʝʚ ʨʦ-

ʙʠʥʠʠ ʦʙʳʢʥʦʚʝʥʥʦʡ (Robinia pseudoakacia) ï ʦʜʥʦʛʦ 

ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʈʦʩʪʦʚʘ-ʥʘ-

ɼʦʥʫ, ʯʘʩʪʦ ʦʰʠʙʦʯʥʦ ʥʘʟʳʚʘʝʤʦʛʦ çʙʝʣʦʡ ʘʢʘʮʠ-

ʝʡè. ɹʳʣʦ ʦʪʦʙʨʘʥʦ 77 ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ (ʚ ʢʘʞʜʦʤ 

ʧʘʨʢʝ ï ʦʪ 6 ʜʦ 10) ʠ 30 ʧʨʦʙ ʣʠʩʪʴʝʚ ʨʦʙʠʥʠʠ (ʧʦ 3 

ʧʨʦʙʳ ʠʟ ʢʘʞʜʦʛʦ ʧʘʨʢʘ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʘʨʢ ʠʤ. ʛ. ʇʣʝʚʝʥ ʨʘʟʜʝʣʝʥ ʧʣʦʱʘʜʴʶ ʠ ʫʣʠʮʝʡ ʩ 

ʠʥʪʝʥʩʠʚʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʦʪʦʢʦʤ ʥʘ ʜʚʘ ʫʯʘʩʪʢʘ, 

ɺʝʨʭʥʠʡ ʠ ʅʠʞʥʠʡ (ɸʣʣʝʷ ʨʦʟ), ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʦʙʦʩʦʙʣʝʥʥʦ. ɺ ʭʦʜʝ ʧʨʦʚʝ-

ʜʝʥʥʦʡ ʚ 2015 ʛ. ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʆʢ-

ʪʷʙʨʴʩʢʦʛʦ ʨʘʡʦʥʘ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʪʝʨʨʠʪʦʨʠʠ ʯʝʪʳʨʝʭ ʧʘʨʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʝʜʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʙ ï 81. 

ȸɆɇɑɎɜɆ 1 ï ȴɇɟɆɥ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆ ɕɆɖɐɔɈ Ɏ ɗɐɈɋɖɔɈ ȶɔɗɘɔɈɆ-ɓɆ-Ȫɔɓə [ɕɔ 12; 14] 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʂʣʘʩʩʠʬʠ-

ʢʘʮʠʷ 

ɻʦʜ 

ʦʩʥʦʚʘʥʠʷ 

ʇʣʦʱʘʜʴ ʦʙʱʘʷ / 

ʦʟʝʣʝʥʝʥʥʘʷ, ʛʘ 

ɻʫʩʪʦʪʘ ʧʦʩʘʜʢʠ 

ʜʝʨʝʚʴʝʚ, ʰʪ./ʛʘ 

ʄʋʇ ɻʂɼʎ ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ ʧʘʨʢ 1813 9,1 / 5,34 450 

ʄʋ ʇʂʠʆ ç1 ʄʘʷè ʧʘʨʢ 1855 4,3 / 3,35 400 

ʄʋ çɼʝʪʩʢʠʡ ʧʘʨʢ ʠʤ. ɺ. ʏʝʨʝʚʠʯʢʠʥʘè ʧʘʨʢ 1880 2,8 / 1,65 489 

ʇʂʠʆ ʠʤ. ʅ. ʆʩʪʨʦʚʩʢʦʛʦ ʧʘʨʢ 1884 24,4 / 17 550 

ʇʘʨʢ ɼɻʊʋ ʠʤ. ʃ.ɺ. ʂʨʘʩʥʠʯʝʥʢʦ ʧʘʨʢ 1900 13 / 10,2 461 

ʉʪʨʦʠʪʝʣʝʡ ʩʢʚʝʨ 1903 1,36 / 0,84 430 

ʇʠʦʥʝʨʩʢʠʡ ʩʢʚʝʨ 1910ï1915 2,14 / 2,1 231 

ʀʤ. ʂ. ʏʫʢʦʚʩʢʦʛʦ ʩʢʚʝʨ 1937 9,83 / 8,97 339 

ʄʋ ʠʤ. ʆʢʪʷʙʨʷ ʧʘʨʢ 1971 7,2 / 6,4 465 

ʇʂʠʆ ʠʤ. ʛ. ʇʣʝʚʝʥ ʧʘʨʢ 1975 17,1 / 12,6 385 

çɼʨʫʞʙʘè ʥʘ ʙʫʣ. ʂʦʤʘʨʦʚʘ ʧʘʨʢ 2003 4,0 / 3,3 150 

ʂʦʤʩʦʤʦʣʴʩʢʠʡ ʩʢʚʝʨ ʥʝ ʠʟʚʝʩʪʝʥ 3,67 / 2,85 440 

 

ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʣʘʙʦʨʘʪʦʨʥʦʤ ʮʝʥʪʨʝ ʆɸʆ çʖʞ-

ʛʝʦʣʦʛʠʷè ʚ ʧʦʯʚʝ ʠ ʟʦʣʝ ʣʠʩʪʴʝʚ ʧʨʠʙʣʠʞʝʥʥʦ-ʢʦʣʠ-

ʯʝʩʪʚʝʥʥʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʦʧʨʝʜʝʣʝʥʳ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 35 ʵʣʝʤʝʥʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʧʦʯʚʝ ʚʳʙʨʘʥʳ 

Mn, Ni, V, Cu, Pb, Zn; ʚ ʨʘʩʪʝʥʠʷʭ ï Mo, Mn, Ni, Cu, 

Pb, Zn. ɺ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʣʘʙʦʨʘʪʦʨʥʦʤ ʮʝʥʪʨʝ ʌɹʋɿ 

çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠè ʧʦʯʚʝʥʥʳʝ ʧʨʦʙʳ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʵʤʠʩ-

ʩʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʥʘ ʩʦʜʝʨ-

ʞʘʥʠʝ Cd, Hg, As. 

ʕʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʳʧʦʣʥʷʣʘʩʴ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʂʩ) ʦʪ-

ʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʬʦʥʦʚʳʭ ʟʥʘʯʝ-

ʥʠʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʧʘʩʥʦʩʪʠ (ʂʦ) ï ʢʨʘʪʥʦʩʪʠ ʧʨʝ-

ʚʳʰʝʥʠʷ ʇɼʂ (ʆɼʂ) ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ [15, ʩ. 83; 

16]. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʨʠʤʝʥʷʣʩʷ ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ 

(ʉʇɿ, Zc), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʘʜʜʠʪʠʚʥʫʶ ʩʫʤʤʫ 

ʧʨʝʚʳʰʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʜ 

ʝʜʠʥʠʯʥʳʤ (ʬʦʥʦʚʳʤ) ʫʨʦʚʥʝʤ: 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʐʠʰʢʠʥʘ ɼ.ʖ. 
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Zc = Ɇ Kc ï (nï1), 

ʛʜʝ ʂʩ ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʮʝʥʪʨʘʮʠʠ, n ï ʯʠʩʣʦ ʭʠ-

ʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʠʟʫʯʘʝʤʫʶ ʘʩʩʦʮʠ-

ʘʮʠʶ [15, ʩ. 38]. 

ʇʨʠ Zc, ʤʝʥʴʰʝʤ 16, ʢʘʪʝʛʦʨʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʮʝ-

ʥʠʚʘʝʪʩʷ ʢʘʢ ʜʦʧʫʩʪʠʤʘʷ; ʝʩʣʠ Zc ʣʝʞʠʪ ʚ ʜʠʘʧʘʟʦʥʝ 

16ï32 ï ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʘʷ; ʚ ʜʠʘʧʘʟʦʥʝ 32ï128 ï 

ʦʧʘʩʥʘʷ; ʧʨʠ Zc, ʙʦʣʴʰʝʤ 128, ʢʘʪʝʛʦʨʠʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ï ʯʨʝʟʚʳʯʘʡʥʦ ʦʧʘʩʥʘʷ [17]. 

ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

ʦʩʥʦʚʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ï ʇɼʂ 

ʠ ʆɼʂ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ [18; 19]. ɺ ʢʘʯʝʩʪʚʝ 

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʧʨʠʥʷʪʳ ʩʨʝʜʥʠʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʯʝʨʥʦʟʝʤʘʭ ʚ ʧʨʝʜʝʣʘʭ 

ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [20]. 

ɼʣʷ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʝʥʠ-

ʷʤʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟ ʧʦʯʚʳ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ Ax (ʂɹʇ): 

Ax = l / n, 

ʛʜʝ l ï ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ ʚ ʟʦʣʝ ʨʘʩʪʝʥʠʷ, n ï ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʧʦʯʚʝ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʦ ʨʘʩʪʝʪ [21]. 

ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʢʨʦʵʣʝ-
ʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʯʝʨʝʟ ʧʦʢʘʟʘʪʝʣʴ ʙʠʦ-
ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʠʜʘ (ɹʍɸ) [22], ʧʨʝʜ-
ʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʝʣʠʯʠʥʫ, ʦʙʨʘʟʫʶʱʫʶʩʷ ʦʪ ʩʣʦ-
ʞʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʛʣʦʱʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʠʢ-
ʨʦʵʣʝʤʝʥʪʦʚ: 

ɹʍɸ = Ɇ Ax. 

˾͔ͯ͘͡Έͭ͊ͭ· ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʮʠʥʢʘ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʢʦʥ-

ʪʨʘʩʪʥʦʩʪʴʶ: ʚ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 
ʟʦʥ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚʘʨʴʠʨʫʝʪ ʦʪ 60 ʜʦ 800 ʤʛ/ʢʛ 
(ʪʘʙʣ. 2). ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʨʝʜʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʦʪʤʝʯʝʥʳ ʚ ʧʦʯʚʘʭ ʩʪʘʨʳʭ ʧʘʨʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 
ʮʝʥʪʨʝ ʛʦʨʦʜʘ: ʠʤ. ɺ. ʏʝʨʝʚʠʯʢʠʥʘ, 1 ʄʘʷ, ʠʤ. ʅ. ʆʩ-
ʪʨʦʚʩʢʦʛʦ (ʪʘʙʣ. 3). ʇʨʝʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ Zn ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʆɼʂ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʧʦʯʚʘʭ ʚʦʩʴʤʠ 
ʧʘʨʢʦʚ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʂʦ, ʨʘʚʥʳʡ 3,6, ʭʘʨʘʢʪʝʨʝʥ 
ʜʣʷ ʧʘʨʢʘ ʠʤ. ɺ. ʏʝʨʝʚʠʯʢʠʥʘ; ʥʘʠʙʦʣʝʝ ʦʙʰʠʨʥʦʡ 
ʧʣʦʱʘʜʴʶ ʟʘʛʨʷʟʥʝʥʠʷ (ʰʝʩʪʴ ʧʨʦʙ ʠʟ ʚʦʩʴʤʠ) ʦʪʣʠ-
ʯʘʝʪʩʷ ʧʘʨʢ ç1 ʄʘʷè. ʎʠʥʢ ï ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʳʡ ʵʣʝʤʝʥʪ-ʟʘʛʨʷʟʥʠʪʝʣʴ ʧʦʯʚ ʚ ʧʘʨʢʘʭ, ʢʘʢ, 
ʚʧʨʦʯʝʤ, ʠ ʚ ʜʨʫʛʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥʘʭ ʠ ʨʘʡʦ-
ʥʘʭ ʈʦʩʪʦʚʘ-ʥʘ ɼʦʥʫ [23ï25]. 

ȸɆɇɑɎɜɆ 2 ï ȵɖɋɊɋɑɡ ɐɔɑɋɇɆɓɎɏ ɐɔɓɜɋɓɘɖɆɜɎɏ ɛɎɒɎɝɋɗɐɎɛ ɣɑɋɒɋɓɘɔɈ Ɉ ɕɔɝɈɆɛ ɕɆɖɐɔɈ ȶɔɗɘɔɈɆ-ɓɆ-Ȫɔɓə, 
ɒɉ/ɐɉ 

ʇʘʨʢʠ 
ʍʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

Pb Zn Ni Cu Mn V 

ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ 15ï60 60ï300 40ï60 50ï80 700ï1000 100ï200 

ç1 ʄʘʷè 20ï80 150ï500 40ï60 80ï100 700ï800 80ï150 

ʠʤ. ɺ. ʏʝʨʝʚʠʯʢʠʥʘ 20ï200 100ï800 40ï50 50ï200 500ï800 60ï200 

ʠʤ. ʅ. ʆʩʪʨʦʚʩʢʦʛʦ 20ï150 100ï600 30ï50 60ï150 600ï1000 80ï150 

ʉʪʨʦʠʪʝʣʝʡ 20ï60 100ï300 40ï50 50ï100 700ï1000 100ï150 

ʇʠʦʥʝʨʩʢʠʡ 20ï60 80ï200 50ï80 60ï100 700ï1000 100ï150 

ʠʤ. ʛ. ʇʣʝʚʝʥ (ɺʝʨʭʥʠʡ) 15ï40 80ï150 50ï100 50ï100 700ï800 100ï150 

ʠʤ. ʛ. ʇʣʝʚʝʥ (ʅʠʞʥʠʡ, ɸʣʣʝʷ ʨʦʟ) 15ï60 80ï500 40ï50 50ï100 600ï800 60ï150 

çɼʨʫʞʙʘè 10ï40 80ï150 30ï60 50ï150 600ï1000 60ï150 

ʠʤ. 8 ʄʘʨʪʘ 20ï100 80ï300 40ï50 60ï300 600ï800 100ï200 

ȸɆɇɑɎɜɆ 3 ï ȷɖɋɊɓɋɋ ɗɔɊɋɖɌɆɓɎɋ ɛɎɒɎɝɋɗɐɎɛ ɣɑɋɒɋɓɘɔɈ Ɉ ɕɔɝɈɆɛ ɕɆɖɐɔɈ ȶɔɗɘɔɈɆ-ɓɆ-Ȫɔɓə, ɒɉ/ɐɉ 

ʇʘʨʢʠ 
ʍʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

Pb Zn Cd Hg As Ni Cu Mn V 

ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ 39,3 180,0 0,5 0,045 2,4 47,1 67,1 785,7 142,9 

ʇʠʦʥʝʨʩʢʠʡ 41,4 154,3 0,3 0,033 2,1 57,1 71,4 814,3 128,6 

ʠʤ. 8 ʄʘʨʪʘ 40,0 143,0 0,3 0,026 3,0 45,0 102,0 750,0 150,0 

ʠʤ. ʅ. ʆʩʪʨʦʚʩʢʦʛʦ 48,8 250,0 0,5 0,033 1,5 37,5 91,3 787,5 122,5 

çɼʨʫʞʙʘè 21,7 106,7 0,5 0,014 1,2 47,8 81,1 788,9 110,0 

ʉʪʨʦʠʪʝʣʝʡ 36,7 191,7 0,18 0,02 2,0 46,7 85,0 816,7 133,3 

ʠʤ. ɺ. ʏʝʨʝʚʠʯʢʠʥʘ 77,5 300,0 0,4 0,041 2,0 45,0 138,8 687,5 117,5 

ʠʤ. ʛ. ʇʣʝʚʝʥ (ɺʝʨʭʥʠʡ) 30,0 122,5 0,2 0,021 1,3 62,5 73,8 750,0 112,5 

ç1 ʄʘʷè 43,8 312,5 0,4 0,043 1,6 42,5 92,5 750,0 116,3 

ʠʤ. ʛ. ʇʣʝʚʝʥ (ʅʠʞʥʠʡ, ɸʣʣʝʷ ʨʦʟ) 39,2 188,3 0,3 0,021 1,0 45,0 75,0 666,7 106,7 

ʠʤ. ʆʢʪʷʙʨʷ 60,0 200,0 0,06 0,01 3,7 60,0 80,0 800,0 150,0 

ʠʤ. ʂ. ʏʫʢʦʚʩʢʦʛʦ 20,0 150,0 0,13 0,007 5,6 50,0 60,0 600,0 150,0 

ʂʦʤʩʦʤʦʣʴʩʢʠʡ ʩʢʚʝʨ 80,0 400,0 0,07 0,007 6,5 40,0 60,0 600,0 200,0 

ʇʘʨʢ ɼɻʊʋ ʠʤ. ʃ.ɺ. ʂʨʘʩʥʠʯʝʥʢʦ 20,0 80,0 0,07 0,007 2,3 60,0 50,0 700,0 150,0 

ʉʨʝʜʥʝʝ ʧʦ ʧʘʨʢʘʤ 42,2 192,5 0,27 0,024 2,7 48,6 87,0 764,5 126,2 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʬʦʥ 24,0 84,3 0,22 0,018 4,76 41,0 34,8 725,0 96,0 

ʇɼʂ (ʆɼʂ) 130 220 2,0 2,1 10 80 132 1500 150 

 

ʅʘ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʣʣʘ ʦʙʨʘʱʘʶʪ ʚʥʠ-

ʤʘʥʠʝ ʠ ʜʨʫʛʠʝ ʫʯʝʥʳʝ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʆ.ɸ. ʂʘʧ-

ʨʘʣʦʚʦʡ ʠ ʉ.ʀ. ʂʦʣʝʩʥʠʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʠʠ Zn ʚʳʰʝ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʦʙʥʘʨʫʞʝʥʳ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ 

ʧʘʨʢʦʚʳʭ ʧʦʯʚ: ʧʘʨʢ ʠʤ. ʛ. ʇʣʝʚʝʥ ï 92 ʤʛ/ʢʛ, çɼʨʫ-

ʞʙʘè ï 100, ʠʤ. ʅ. ʆʩʪʨʦʚʩʢʦʛʦ ï 434, ʧʘʨʢ ɼɻʊʋ ʠʤ. 

ʃ.ɺ. ʂʨʘʩʥʠʯʝʥʢʦ ï 437 ʤʛ/ʢʛ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ï 

212,9 ʤʛ/ʢʛ [8]. ɺ ʨʘʙʦʪʝ ɽ.ɺ. ʅʘʣʝʪʘ ʩ ʩʦʘʚʪʦʨʘʤʠ 



ʐʠʰʢʠʥʘ ɼ.ʖ. 
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ʧʨʠʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʘ: ʧʘʨʢ 

ʠʤ. ɺ. ʏʝʨʝʚʠʯʢʠʥʘ ï 200, ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ ï 

219 ʤʛ/ʢʛ [9]. ɽ.ʆ. ɻʫʜʟʝʥʢʦ, ʠʟʫʯʘʷ ʩʦʩʪʦʷʥʠʝ ʟʝʣʝ-

ʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ, ʫʩʪʘʥʦʚʠʣʘ, ʯʪʦ 

ʢʦʥʮʝʥʪʨʘʮʠʷ Zn ʚ ʧʦʯʚʝ ʩʢʚʝʨʦʚ ɼʦʨʪʤʫʥʜʩʢʠʡ, 

ʆʩʝʥʥʠʡ ʠ ʠʤ. ʇʝʨʚʦʛʦ ʧʠʦʥʝʨʩʢʦʛʦ ʩʣʝʪʘ ʩʦʩʪʘʚʣʷ-

ʝʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 145,5, 162,3 ʠ 112,9 ʤʛ/ʢʛ [10]. 

ʇʨʠ ʦʙʱʝʡ ʩʭʦʞʝʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ 

ʚʥʠʤʘʥʠʝ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʧʦ ʧʘʨʢʫ 

ɼɻʊʋ ʠʤ. ʃ.ɺ. ʂʨʘʩʥʠʯʝʥʢʦ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʨʘʟʣʠʯʠʷʤʠ ʚʦ ʚʨʝʤʝʥʠ ʧʨʦʙʦʦʪʙʦʨʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʆ.ɸ. ʂʘʧʨʘʣʦʚʦʡ ʠ ʉ.ʀ. ʂʦʣʝʩʥʠʢʦʚʘ ʧʨʦʚʦʜʠʣʠʩʴ 

ʜʦ ʥʘʯʘʚʰʝʡʩʷ ʚ 2013 ʛ. ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʨʢʘ [26], ʚ 

ʭʦʜʝ ʢʦʪʦʨʦʡ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʥʘ ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ 

ʙʳʣ ʦʙʥʦʚʣʝʥ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʷʪʠ ʧʘʨʢʦʚ ʚʳʷʚʣʝʥʦ ʩʣʘʙʦʝ 

(ʂʦ = 1,3) ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʚʘʥʘʜʠʝʤ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʛʘʶʪ 200 ʤʛ/ʢʛ. ɺ ʧʦʯʚʘʭ ʚʳʰʝʧʝʨʝ-

ʯʠʩʣʝʥʥʳʭ ʩʢʚʝʨʦʚ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ ʠʟʤʝʥʷʝʪʩʷ 

ʦʪ 103,1 ʜʦ 122,3 ʤʛ/ʢʛ [10]. ʂʦʥʮʝʥʪʨʘʮʠʠ ʩʚʠʥʮʘ 

ʠʟʤʝʥʷʶʪʩʷ ʦʪ 10 ʜʦ 200 ʤʛ/ʢʛ, ʧʨʠʯʝʤ ʪʝʥʜʝʥʮʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ ʜʣʷ 

ʮʠʥʢʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʠ ʥʘ ʧʦʚʝʜʝʥʠʝ ʩʚʠʥʮʘ. ʆʪ-

ʣʠʯʘʝʪʩʷ ʣʠʰʴ ʫʨʦʚʝʥʴ ʠ ʧʣʦʱʘʜʴ ʟʘʛʨʷʟʥʝʥʠʷ: ʤʘʢ-

ʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʚʦʩʭʦʜʷʪ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʡ ʥʦʨʤʘʪʠʚ ʚ 1,5 ʨʘʟʘ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʳ-

ʷʚʣʝʥʦ ʣʠʰʴ ʚ ʜʚʫʭ ʧʨʦʙʘʭ. 

ʇʘʨʢʦʚʳʝ ʧʦʯʚʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʯʚ ʧʨʦʯʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ ʛʦʨʦʜʘ ʚʳʩʦʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷ-

ʤʠ ʤʝʜʠ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʝʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʧʘʨʢʘ ʠʤ. 8 ʄʘʨʪʘ ʜʦʩʪʠʛʘʶʪ 300 ʤʛ/ʢʛ, ʯʪʦ ʚ 

2,6 ʨʘʟʘ ʚʳʰʝ ʆɼʂ. ʄʝʜʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʳʷʚʣʝʥʦ ʚ 

ʚʦʩʴʤʠ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʯʝʪʳʨʝʭ 

ʧʘʨʢʦʚ. ɺʦʟʤʦʞʥʦ, ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠ ʦʙʫ-

ʩʣʦʚʣʝʥʳ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʜʴʩʦʜʝʨʞʘʱʠʭ ʧʝʩʪʠʮʠʜʦʚ 

(ʙʦʨʜʦʩʩʢʦʡ ʞʠʜʢʦʩʪʠ) ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʧʘʨʢʦʚʳʭ 

ʢʫʣʴʪʫʨ. 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʢʘʜʤʠʷ, 

ʨʪʫʪʠ, ʥʠʢʝʣʷ, ʤʘʨʛʘʥʮʘ ï ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʬʦʥ, ʥʦ ʥʝ ʜʦʩʪʠʛʘʶʪ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʯʚʳ 

ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʩʣʘʙʦ ʟʘʛʨʷʟʥʝʥʳ ʪʷʞʝ-

ʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 

ʮʠʥʢʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ (ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ 22% ʦʪʦʙʨʘʥ-

ʥʳʭ ʧʨʦʙ), ʜʘʣʝʝ ʤʝʜʥʦʝ (10%), ʟʘʪʝʤ ʚʘʥʘʜʠʝʚʦʝ 

(6%) ʠ ʩʚʠʥʮʦʚʦʝ (3%). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʥʞʠʨʦʚʘʪʴ ʧʘʨ-

ʢʠ ʧʦ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʝ Zc ʠ ʚʳʷʚʠʪʴ ʫʨʦʚʝʥʴ ʢʦʤ-

ʧʣʝʢʩʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ: ʧʘʨʢ ɼɻʊʋ ʠʤ. ʃ.ɺ. ʂʨʘʩʥʠ-

ʯʝʥʢʦ (2,46) ï çɼʨʫʞʙʘè (3,27) ï ʠʤ. ʂ. ʏʫʢʦʚʩʢʦʛʦ 

(3,47) ï ʠʤ. ʛ. ʇʣʝʚʝʥ (ɺʝʨʭʥʠʡ) (3,71) ï ʠʤ. ʛ. ʇʣʝʚʝʥ 

(ʅʠʞʥʠʡ) (4,51) ï ʇʠʦʥʝʨʩʢʠʡ (4,71) ï ʠʤ. 8 ʄʘʨʪʘ 

(4,81) ï ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ (4,97) ï ʉʪʨʦʠʪʝʣʝʡ (5,21) ï 

ʠʤ. ʆʢʪʷʙʨʷ (6,3) ï ʠʤ. ʅ. ʆʩʪʨʦʚʩʢʦʛʦ (6,38) ï ç1 ʄʘè̫ 

(6,83) ï ʂʦʤʩʦʤʦʣʴʩʢʠʡ (9,25) ï ʠʤ. ɺ. ʏʝʨʝʚʠʯʢʠʥʘ 

(9,47). 

ɺʳʷʚʣʷʝʪʩʷ ʯʝʪʢʘʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʢʦʥʮʝʥʪʨʘ-

ʮʠʡ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ ʩʪʘʨʳʭ ʧʘʨʢʦʚ. 

ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʉʇɿ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʘʨʢʦʚ, ʦʩʥʦ-

ʚʘʥʥʳʭ ʚ ʢʦʥʮʝ XX ï ʥʘʯʘʣʝ XXI  ʚ. ʥʘ ʦʢʨʘʠʥʘʭ ʛʦ-

ʨʦʜʘ ï ʠʤ. ʛ. ʇʣʝʚʝʥ ʠ çɼʨʫʞʙʘè. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʨʘʟʙʠʪ ʥʘ ʤʝʩʪʝ ʙʳʚʰʝʛʦ ʛʣʠʥʷʥʦʛʦ 

ʢʘʨʴʝʨʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʠʤʝʨ ʫʜʘʯʥʦʡ ʨʝ-

ʢʫʣʴʪʠʚʘʮʠʠ [27]. ɼʣʷ ʚʩʝʭ ʧʘʨʢʦʚ ʢʘʪʝʛʦʨʠʷ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʧʦʯʚ ʦʮʝʥʝʥʘ ʢʘʢ ʜʦʧʫʩʪʠʤʘʷ, ʠ ʣʠʰʴ ʚ ʦʜʥʦʡ 

ʧʨʦʙʝ ʚ ʧʨʝʜʝʣʘʭ ʧʘʨʢʘ ʠʤ. ɺ. ʏʝʨʝʚʠʯʢʠʥʘ ʚʝʣʠʯʠʥʘ 

Zc (17,66) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʤʝʨʝʥʥʦ-ʦʧʘʩʥʦʡ ʢʘʪʝʛʦʨʠʠ. 
ɺ ʭʦʜʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʵʢʦʣʦʛʦ-ʛʝʦʭʠ-

ʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʨʘʚʥʝʥʠʠ ʩ ʨʝ-
ʟʫʣʴʪʘʪʘʤʠ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʩʝʚʝʨʦ-
ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ, ʧʨʦʚʝʜʝʥʥʦʡ ʚ 
1994 ʛ. [28], ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʥ-
ʢʘ. ɺ 1994 ʛ. ʝʛʦ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʘʭ ʨʝʢʨʝ-
ʘʮʠʦʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩʦʩʪʘʚʣʷʣʦ 284,1 ʤʛ/ʢʛ, ʧʨʠ ʵʪʦʤ 
ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʦʩʪʠʛʘʣʘ 2000 ʤʛ/ʢʛ. 
ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʚ ʧʘʨʢʦʚʳʭ ʧʦʯʚʘʭ ʟʘ 
20 ʣʝʪ ʚʳʨʦʩʣʦ ʚ 1,5 ʨʘʟʘ, ʚʘʥʘʜʠʷ ï ʚ 1,3 ʨʘʟʘ; ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʦʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟ-
ʤʝʥʠʣʠʩʴ. 
ʉʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʨʝʟʢʦ ʩʥʠ-

ʟʠʣʦʩʴ ʠ ʚ ʣʠʩʪʴʷʭ ʜʝʨʝʚʴʝʚ, ʭʦʪʷ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ 
ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʧʦ-
ʣʷ ʯʝʨʥʦʛʦ (Populus nigra) ʠ ʨʦʙʠʥʠʠ ʢ ʙʠʦʘʢʢʫʤʫ-
ʣʷʮʠʠ. ʇʨʠ ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʳʭ ʩʦʜʝʨʞʘʥʠʷʭ ʥʠ-
ʢʝʣʷ, ʤʦʣʠʙʜʝʥʘ, ʤʝʜʠ ʠ ʩʚʠʥʮʘ ʟʦʣʘ ʣʠʩʪʴʝʚ ʪʦʧʦʣʷ 
ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʩʨʝʜʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 
ʮʠʥʢʘ ʠ ʤʘʨʛʘʥʮʘ, ʧʨʝʚʦʩʭʦʜʷʱʠʤʠ ʪʘʢʦʚʳʝ ʚ ʟʦʣʝ 
ʣʠʩʪʴʝʚ ʨʦʙʠʥʠʠ ʚ 4,6 ʠ 4,5 ʨʘʟʘ (ʪʘʙʣ. 4). 

ȸɆɇɑɎɜɆ 4 ï ȷɔɊɋɖɌɆɓɎɋ ɛɎɒɎɝɋɗɐɎɛ ɣɑɋɒɋɓɘɔɈ Ɉ 
ɍɔɑɋ ɑɎɗɘɢɋɈ ɊɋɖɋɈɢɋɈ, ɒɉ/ɐɉ 

ʍʠʤʠʯʝ-

ʩʢʠʝ 

ʵʣʝʤʝʥʪʳ 

ʊʦʧʦʣʴ, 1994 ʛ. ʈʦʙʠʥʠʷ, 2013 ʛ. 

ʧʨʝʜʝʣʳ 
ʩʨʝʜ-

ʥʝʝ 
ʧʨʝʜʝʣʳ 

ʩʨʝʜ-

ʥʝʝ 
ʂɹʇ 

ʄʘʨʛʘʥʝʮ 
100ï

3000 
856,6 40ï600 186,7 0,26 

ʅʠʢʝʣʴ 10ï200 35,2 1ï80 37,8 0,95 

ʄʦʣʠʙʜʝʥ 1,5ï15 3,9 1ï15 5,5 1,78 

ʄʝʜʴ 30ï100 51,5 20ï100 50,3 1,44 

ʉʚʠʥʝʮ 8ï60 17,1 4ï20 8,1 0,34 

ʎʠʥʢ 50ï1500 730,2 60ï400 161,3 1,92 

 
ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦ-

ʛʣʦʱʝʥʠʷ ʵʣʝʤʝʥʪʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʭ ʩ ʛʨʘʜʘʮʠʝʡ 
ɸ.ʀ. ʇʝʨʝʣʴʤʘʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʦʙʠʥʠʷ ʚ ʨʦʩʪʦʚ-
ʩʢʠʭ ʧʘʨʢʘʭ ʠ ʩʢʚʝʨʘʭ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʥʘʢʘʧʣʠʚʘʝʪ 
ʤʝʜʴ ʠ ʤʦʣʠʙʜʝʥ. ɸ.ʀ. ʇʝʨʝʣʴʤʘʥ ʦʪʥʦʩʠʣ ʵʪʠ ʵʣʝ-
ʤʝʥʪʳ ʢ ʛʨʫʧʧʝ ʩʨʝʜʥʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ ʩ 
Ax ʚ ʜʠʘʧʘʟʦʥʝ 0,1ï1. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ 
ʫʩʠʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʤʝʜʠ ʠ ʤʦ-
ʣʠʙʜʝʥʘ, ʯʠʩʣʝʥʥʦ ʚʳʨʘʞʘʝʤʦʝ ʂɹʇ 1,44 ʠ 1,78, ʠ 
ʧʝʨʝʭʦʜ ʠʭ ʚ ʛʨʫʧʧʫ ʩʠʣʴʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧ-
ʣʝʥʠʷ. ʇʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚʳʷʚʣʝʥʘ ʨʘʥʝʝ ʜʣʷ ʦʩ-
ʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʈʦʩʪʦʚʩʢʦʡ 
ʦʙʣʘʩʪʠ [29]. 

ˤ·͍ͦ͒· 
1. ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʨʝʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝ-

ʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʝʜʦʛʝʦʭʠʤʠʯʝ-
ʩʢʠʤ ʬʦʥʦʤ ʚʳʷʚʣʷʝʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ: 
Cu2,5Zn2,3Pb1,8V1,3Hg1,3Ni1,2Cd1,2. ɺ ʮʝʣʦʤ ʪʘʢʦʡ ʨʷʜ 
ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʧʦʯʚ ʚʩʝʭ ʫʨʙʦʣʘʥʜʰʘʬʪʦʚ ʈʦʩʪʦʚʘ-
ʥʘ-ɼʦʥʫ, ʥʦ ʦʙʳʯʥʦ ʧʝʨʚʫʶ ʧʦʟʠʮʠʶ ʟʘʥʠʤʘʝʪ ʮʠʥʢ. 

2. ɺʳʷʚʣʝʥʦ ʩʣʘʙʦ ʣʦʢʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ 
ʧʘʨʢʦʚ ʠ ʩʢʚʝʨʦʚ ʮʠʥʢʦʤ, ʤʝʜʴʶ, ʚʘʥʘʜʠʝʤ ʠ ʩʚʠʥ-
ʮʦʤ. ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʦʣʣʶʪʘʥʪʦʤ ʷʚʣʷ-
ʝʪʩʷ ʮʠʥʢ, ʜʣʷ ʥʝʛʦ ʞʝ ʭʘʨʘʢʪʝʨʥʦ ʥʘʠʙʦʣʴʰʝʝ ʧʨʝ-
ʚʳʰʝʥʠʝ ʆɼʂ. 

3. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʨʝʢʨʝʘʮʠʦʥ-
ʥʳʭ ʟʦʥ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʜʦʧʫʩʪʠʤʦʝ; ʣʠʰʴ ʚ ʦʜʥʦʡ 
ʪʦʯʢʝ ʧʨʦʙʦʦʪʙʦʨʘ ï ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʦʝ. 

4. ɺʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʡ 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʐʠʰʢʠʥʘ ɼ.ʖ. 
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ʮʠʥʢʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʦʩʪʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʜʠ ʠ 

ʚʘʥʘʜʠʷ ʚ ʧʦʯʚʘʭ ʧʘʨʢʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

5. ʅʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦ-

ʱʝʥʠʷ ʣʠʩʪʴʷʤʠ ʨʦʙʠʥʠʠ ʤʝʜʠ ʠ ʤʦʣʠʙʜʝʥʘ ʠ ʧʝʨʝ-

ʭʦʜ ʠʭ ʠʟ ʛʨʫʧʧʳ ʩʨʝʜʥʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʭʚʘʪʘ ʚ 

ʛʨʫʧʧʫ ʩʠʣʴʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʢʦʧʣʝʥʠʷ. 
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Abstract. The distribution of heavy metals and arsenic in the soils and leaves of the locust in the parks and 
squares of Rostov-on-Don was studied. 81 samples of soil and 30 samples of leaves were selected in 13 parks of the 
city. To determine the concentrations of elements, we used the approximate-quantitative and atomic-absorption anal-
yses. For all elements, the concentration coefficient was calculated, as well as the hazard factor representing the mul-
tiplicity of exceeding the MAC or AAC. The total pollution index (Zc), which is the sum of the excess concentrations 
of individual elements above the background level, was used to characterize complex pollution. When comparing the 
average concentrations of metals and arsenic with the natural pedogeochemical background, a geochemical associa-
tion is revealed: Cu2,5Zn2,3Pb1,8V1,3Hg1,3Ni1,2Cd1,2, typical of Rostov-on-Don soils. Weakly local pollution of soils of 
parks and squares with zinc, copper, vanadium and lead was revealed. The most common pollutant is zinc, for which 
the highest excess of AAC is characteristic. Pollution of the soil cover of recreational areas is assessed as permissi-
ble. With the passage of time, the concentration of zinc decreases and the concentrations of copper and vanadium in-
crease in the soils of park landscapes. There has been increasing biological absorption by the leaves of the locust 
copper and molybdenum. 

Keywords: Rostov-on-Don; heavy metals; parks and public gardens; danger coefficient; concentration coefficient; 
total pollution index; biological absorption coefficient; geochemical background; chernozem; locust; geochemical 
associations; zinc; vanadium; copper; lead; molybdenum; permissible soil contamination. 
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ʐʫʤʠʣʦʚ ɸʥʘʪʦʣʠʡ ʉʝʨʛʝʝʚʠʯ, ʘʩʧʠʨʘʥʪ, 

ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ 

ɹʣʘʛʦʜʘʪʩʢʠʡ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʯʚʝʥʥʳʭ ʮʠʢʣʦʚ ʘʟʦʪʘ ʠ ʫʛʣʝʨʦʜʘ 

ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʧʦʯʚʦʚʝʜʝʥʠʷ 

(ʛ. ʇʫʱʠʥʦ, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʨʠʙʥʦ-
ʛʦ ʤʠʮʝʣʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʝʟʘ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʴʥʳʭ ʧʦʜʭʦʜʦʚ. ʇʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʮʝʣʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʥʦʡ ʧʦʜʤʦʜʝʣʠ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ, ʢʦʪʦʨʘʷ 
ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʣʝʥʠʡ ʤʠʮʝʣʠʷ ʥʘ 
ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʩʫʙʩʪʨʘʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʦʧʨʝʜʝʣʷʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ 
ʘʧʠʢʘʣʴʥʦʛʦ ʨʦʩʪʘ. ɼʨʫʛʘʷ, ʙʠʦʭʠʤʠʯʝʩʢʘʷ, ʯʘʩʪʴ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʘ ʨʝʩʫʨʩʦʚ ʚ 
ʢʣʝʪʢʫ, ʧʝʨʝʥʦʩ ʠʭ ʚʥʫʪʨʠ ʤʠʮʝʣʠʷ, ʘ ʪʘʢʞʝ ʠʭ ʵʢʩʢʨʝʮʠʶ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦ-
ʨʠʟʦʥʪʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ ʚ ʧʦʯʚʝ ʩʨʘʟʫ ʜʚʫʭ ʙʠʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʦ ʦʧʠʩʘʪʴ ʪʘʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʨʦʩʪʘ ʛʨʠʙʥʦʡ ʢʦʣʦʥʠʠ, ʢʘʢ ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʨʝʩʫʨʩʦʚ ʚʥʝʰ-
ʥʠʤʠ ʢʣʝʪʢʘʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʝʥʪʨʘʣʴʥʳʤʠ ʟʘ ʩʯʝʪ ʨʘʟʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʨʝʩʫʨʩʦʚ ʥʘ ʘʢʪʠʚʥʳʡ ʠ ʧʘʩ-
ʩʠʚʥʳʡ. ʇʨʠ ʵʪʦʤ ʘʢʪʠʚʥʳʡ ʪʨʘʥʩʧʦʨʪ ʦʧʠʩʳʚʘʣʠ, ʠʩʧʦʣʴʟʫʷ ʢʠʥʝʪʠʢʫ ʄʠʭʘʵʣʠʩʘ-ʄʝʥʪʝʥ. ʄʳ ʩʤʦʛʣʠ ʩʤʦ-
ʜʝʣʠʨʦʚʘʪʴ ʟʘʧʘʩʘʥʠʝ ʠʟʙʳʪʦʯʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʤʠʮʝʣʠʶ ʧʦʩʣʝ ʠʩʯʝʨʧʘʥʠʷ ʟʘʧʘʩʦʚ 
ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ ʠʤʠʪʠʨʦʚʘʪʴ ʪʠʧʠʯʥʳʝ ʨʠʩʫʥʢʠ ʨʦʩʪʘ ʤʠʮʝʣʠʘʣʴʥʳʭ ʢʦʣʦʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘ-
ʣʠʩʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʝʪʦʯʥʳʡ ʘʚʪʦʤʘʪ; ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; ʤʦʜʝʣʴ ʨʦʩʪʘ ʤʠʮʝʣʠʷ; ʨʦʩʪ ʛʨʠʙʘ; 

ʤʠʢʦʣʦʛʠʷ; ʵʢʦʣʦʛʠʷ; ʢʠʥʝʪʠʢʘ ʄʠʭʘʵʣʠʩʘ-ʄʝʥʪʝʥ; ʚʝʪʚʣʝʥʠʝ ʛʨʠʙʘ; ʪʨʘʥʩʧʦʨʪ ʚʝʱʝʩʪʚ ʚʥʫʪʨʠ ʛʨʠʙʘ; ʤʠʮʝ-
ʣʷʨʥʳʝ ʛʨʠʙʳ; ʙʠʦʪʝʭʥʦʣʦʛʠʷ; ʧʘʩʩʠʚʥʦʝ ʚʩʘʩʳʚʘʥʠʝ; ʘʢʪʠʚʥʦʝ ʚʩʘʩʳʚʘʥʠʝ; ʘʧʠʢʘʣʴʥʳʡ ʨʦʩʪ. 

ˤ͍͔͔͙͔͒ͤ 
ʄʠʮʝʣʠʘʣʴʥʳʝ ʛʨʠʙʳ ï ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʦʯ-

ʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. ʅʘ 1 ʛʨʘʤʤ ʧʦʯʚʳ ʤʦʞʝʪ ʧʨʠ-
ʭʦʜʠʪʴʩʷ ʜʦ 16 ʢʠʣʦʤʝʪʨʦʚ ʛʨʠʙʥʦʛʦ ʤʠʮʝʣʠʷ [1]. 
ʉʘʧʨʦʪʨʦʬʥʳʝ ʛʨʠʙʳ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʮʝʩʩʘʭ ʬʝʨ-
ʤʝʥʪʘʪʠʚʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 
ʧʦʯʚʳ ʫʩʢʦʨʷʷ ʧʨʦʮʝʩʩʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʘʟʦʪʘ ʠ 
ʬʦʩʬʦʨʘ ʚ ʧʦʯʚʝ. ʂʨʦʤʝ ʵʪʦʛʦ ʤʠʮʝʣʠʘʣʴʥʳʝ ʛʨʠʙʳ 
ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴ ʧʠʪʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʘʟʦʪ, ʫʛ-
ʣʝʨʦʜ, ʬʦʩʬʦʨ) ʧʦ ʛʠʬʘʤ ʚ ʫʜʘʣʝʥʥʳʝ ʫʯʘʩʪʢʠ ʤʠʮʝ-
ʣʠ,̫ ʪʝʤ ʩʘʤʳʤ ʚʳʨʘʚʥʠʚʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʨʝʜʳ 
ʧʦ ʨʝʩʫʨʩʘʤ. 

ʎʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ï ʥʝ ʪʦʣʴ-
ʢʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦ-
ʨʘʷ ʦʙʲʷʩʥʷʝʪ ʠ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʧʦʚʝʜʝʥʠʝ ʨʝʘʣʴʥʳʭ 
ʩʠʩʪʝʤ, ʥʦ ʠ ʩʜʝʣʘʪʴ ʵʪʦ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʧʨʦʩʪʳʤ 
ʩʧʦʩʦʙʦʤ, ʪʘʢ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʣʝʛʢʦ ʧʨʦʚʝʨʠʪʴ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ ʠ ʚʝʨʠʬʠʮʠʨʦ-
ʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘ-
ʣʴʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [2]. 
ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʩʪʳʝ ʤʦʜʝʣʠ ʨʦʩʪʘ ʛʨʠʙʥʦʛʦ 

ʤʠʮʝʣʠʷ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʜʝʪʘ-
ʣʠʟʘʮʠʠ ʦʧʠʩʘʥʠʷ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʛʠʬ [3]. ʊʘʢʠʝ ʤʦʜʝʣʠ 
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ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʦʣʦʥʠʡ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʦ-
ʜʝʣʠ (ʂʆʄ) ï ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʩ ʧʦ-
ʤʦʱʴʶ ʩʠʩʪʝʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʥʦ ʥʝ 
ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʠʩʘʪʴ (ʘ ʟʥʘʯʠʪ ʠ ʚʠ-
ʟʫʘʣʠʟʠʨʦʚʘʪʴ) ʨʦʩʪ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʛʠʬʳ; ʛʠʬ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ (ɻʆʄ), ʧʦʟʚʦʣʷʶʱʠʝ ʚʠ-
ʟʫʘʣʠʟʠʨʦʚʘʪʴ ʨʦʩʪ ʢʘʞʜʦʡ ʛʠʬʳ; ʘ ʪʘʢʞʝ ʙʠʦʭʠʤʠ-
ʯʝʩʢʠ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ (ɹʆʄ) ʤʦʜʝʣʠ [4]. ʇʦʩʣʝʜ-
ʥʠʝ ʚʢʣʶʯʘʶʪ ʦʧʠʩʘʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʨʦʩʪʦʚʳʭ 
ʧʨʦʮʝʩʩʦʚ ʥʘ ʫʨʦʚʥʝ ʦʜʥʦʡ ʛʠʬʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 
ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʮʝʣʦʛʦ ʤʠʮʝʣʠʷ. ʅʘʠʙʦʣʝʝ ʜʝ-
ʪʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʤʳ ʦʪʥʦʩʠʤ ʢ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ, ʨʝʜʢʠ ʠ ʥʝ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ. 
ʆʧʠʩʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʤʠʮʝʣʠʷ ʩ 

ʧʦʤʦʱʴʶ ʂʆʄ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʢʨʝʪʥʦʡ 
ʤʘʪʝʤʘʪʠʢʠ (ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ), ʯʪʦ 
ʩʠʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʟʘʜʘʯʫ. ʕʪʫ ʧʨʦʙʣʝʤʫ ʨʝʰʘʶʪ, 
ʚʚʦʜʷ ʫʨʘʚʥʝʥʠʷ ʂʆʄ ʚ ʩʦʩʪʘʚ ɻʆʄ, ʬʫʥʢʮʠʦʥʠʨʫ-
ʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʢʣʝʪʦʯʥʳʭ ʘʚʪʦʤʘ-
ʪʦʚ (ʂɸ). ʂʣʝʪʦʯʥʳʡ ʘʚʪʦʤʘʪ ʚ ʦʙʱʝʤ ʚʠʜʝ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʢʦʥʝʯʥʳʭ 
ʘʚʪʦʤʘʪʦʚ, ʦʙʤʝʥʠʚʘʶʱʠʭʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʩʦʩʝʜ-
ʥʠʤʠ ʘʚʪʦʤʘʪʘʤʠ. ɼʠʩʢʨʝʪʥʘʷ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʝ ʂɸ 
ʚʢʣʶʯʘʝʪ ʨʝʛʫʣʷʨʥʫʶ ʨʝʰʸʪʢʫ ʷʯʝʝʢ, ʢʘʞʜʘʷ ʠʟ ʢʦ-
ʪʦʨʳʭ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʤ ʠʟ ʢʦʥʝʯʥʦʛʦ ʤʥʦ-
ʞʝʩʪʚʘ ʩʦʩʪʦʷʥʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʨʘʚʠʣʘʤʠ, ʪʘʢʠʤʠ 
ʢʘʢ ʚʳʙʦʨ: 1 ʠ 0, ʧʨʘʚʜʘ ʠ ʣʦʞʴ; ʣʶʙʦʡ ʚʠʜ ʯʠʩʣʘ, 
ʬʫʥʢʮʠʷ ʧʨʠʥʠʤʘʶʱʝʝ ʢʦʥʢʨʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 
ʜʘʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʰʘʛʘ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʪʘʥʘʚʣʠ-
ʚʘʝʪʩʷ ʩʚʷʟʴ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʴʶ). ʈʝʰʝʪʢʘ 
ʂɸ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. ʉʦʩʪʦʷʥʠʝ ʦʜ-
ʥʦʡ ʢʣʝʪʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʩʦʩʝʜʥʠʭ ʢʣʝ-
ʪʦʢ ʦʪ ʩʦʩʪʦʷʥʠʷ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʩʦʩʪʦʷʥʠʝ ʜʘʥʥʦʡ 
ʢʣʝʪʢʠ ʚ ʩʣʝʜʫʶʱʝʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ. ʇʨʠʤʝʥʝʥʠʝ 
ʤʦʜʝʣʠ ʪʠʧʘ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʫʧʨʦʱʘʝʪ ʦʧʠʩʘ-
ʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʠʮʝʣʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦ-
ʨʦʝ ʣʝʛʢʦ ʤʦʞʝʪ ʙʳʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʦ, ʥʘʧʨʠʤʝʨ, ʚ 
ʚʠʜʝ ʜʚʫʭʤʝʨʥʦʡ ʩʝʪʢʠ. ʀʥʜʠʚʠʜʫʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦ-
ʚʘʥʥʳʝ ʜʠʩʢʨʝʪʥʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ɻʆʄ ʨʘʩʩʤʘʪʨʠ-
ʚʘʶʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʥʦʛʠʭ ʜʝʩʷʪʢʦʚ ʤʦʜʝʣʝʡ 
ʤʠʮʝʣʠʡ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ (ʩʠʥʦʥʠʤ ʂʆʄ). 
ʂ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʧʦʜʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝ-
ʥʝʥʳ ʫʨʘʚʥʝʥʠʷ ʤʠʮʝʣʣʨ̫ʥʦʡ ʂʆʄ, ʪʦʣʴʢʦ ʥʝ ʚ 
ʤʘʩʰʪʘʙʝ ʚʩʝʡ ʢʦʣʦʥʠʠ, ʘ ʜʣʷ ʦʜʥʦʡ ʢʣʝʪʢʠ ʤʠʮʝʣʠʷ 
ʠʣʠ ʛʨʫʧʧʳ ʢʣʝʪʦʢ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 
(ʛʠʬʳ). ʊʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʥʫʞʥʦ ʤʦʜʝʣʠʨʦ-
ʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʣʝʪʦʢ, ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʤʦʞʥʦ 
ʫʧʨʦʩʪʠʪʴ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʂɸ ʩʪʘʣʠ ʰʠʨʦʢʦ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴʩʷ, ʷʚʣʷʷʩʴ ʧʨʠʤʝʨʦʤ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʂʆʄ ʠ ɻʆʄ: ʚʥʫʪʨʠ ʢʣʝʪʦʢ ʘʚʪʦʤʘʪʘ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʂʆʄ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ 
ʭʦʪʴ ʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦ-
ʩʪʫʶ ʤʘʪʝʤʘʪʠʢʫ, ʥʦ ʜʦʙʘʚʣʷʝʪ ʥʦʚʫʶ ʧʨʦʙʣʝʤʫ. 
ʀʥʜʠʚʠʜʫʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʦ-
ʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝ-
ʨʠʤʝʥʪʦʚ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʨʝʩʫʨʩʦʚ ʚ ʩʨʝʜʝ [2]. 
ʉ ʧʦʤʦʱʴʶ ʂɸ ʫʜʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʩʤʦ-

ʜʝʣʠʨʦʚʘʪʴ ʨʦʩʪ ʛʨʠʙʥʦʛʦ ʤʠʮʝʣʠʷ ʚ ʩʨʝʜʘʭ, ʨʘʟʣʠ-
ʯʘʶʱʠʭʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʝʩʫʨʩʦʚ ʜʣʷ ʨʦ-
ʩʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʧʦ ʜʨʫʛʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: 
ʧʦʨʠʩʪʦʩʪʠ [5] ʠʣʠ ʢʠʩʣʦʪʥʦʩʪʠ [6]. ɹr ʣʠ ʨʘʟʨʘʙʦʪʘ-
ʥr  ʪʘʢʞʝ ʧʨʦʩʪʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʙʝʟ ʩʣʦʞʥʳʭ 
ʬʦʨʤʫʣ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʪʜʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 
ɻʆʄ ʠ ɹʆʄ [7]. 
ʅʘʤ ʥʝ ʚʩʪʨʝʪʠʣʦʩʴ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʳ ʩʦʚʤʝ-

ʱʘʣʠ ʚ ʩʝʙʝ ʜʦʩʪʦʠʥʩʪʚʘ ʂʆʄ, ɻʆʄ ʠ ɹʆʄ ʧʦʜʭʦ-
ʜʦʚ. ʊʘʢʞʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʤʦʜʝʣʝʡ ʪʨʘʥʩʧʦʨʪʘ ʩʨʘʟʫ 
ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʤʠʮʝʣʠʶ ʛʨʠʙʘ ʠʩʧʦʣʴʟʫ-
ʶʱʠʭ ʂɸ. 

ʇʦʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʤʦʜʝʣʠ-
ʨʦʚʘʥʠʝ ʨʦʩʪʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʠʮʝ-
ʣʠʷ ʛʨʠʙʦʚ, ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʤʠʛʨʘ-
ʮʠʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʩʨʝʜʝ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʝʟʘ 
ʪʨʝʭ ʤʦʜʝʣʴʥʳʭ ʧʦʜʭʦʜʦʚ (ʂʆʄ, ɻʆʄ ʠ ɹʆʄ) ʚ ʤʦ-
ʜʝʣʠ ʂɸ. 

˻͙͙͔ͨͫ͊ͤ ͔͙ͣͦ͒͡ 
ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʤʳ ʩʬʦʨ-

ʤʫʣʠʨʦʚʘʣʠ ʘʣʛʦʨʠʪʤʳ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 
ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʭʘʨʘʢʪʝʨ ʨʦʩʪʘ ʛʨʠʙʥʦʡ ʢʦʣʦʥʠʠ, 
ʠʤʠʪʠʨʫʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʠ ʧʨʘʚʠʣʘ ʚʝʪʚʣʝʥʠʷ ʤʠʮʝ-
ʣʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʢʨʘʱʝʥʠʝ ʨʦʩʪʘ ʠʣʠ ʚʳʤʠʨʘʥʠʝ 
ʩʝʨʜʮʝʚʠʥʳ ʢʦʣʦʥʠʠ ʧʦʩʣʝ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɿʘ-
ʪʝʤ ʤʳ ʜʦʧʦʣʥʠʣʠ ʂɸ, ʦʧʠʩʳʚʘʶʱʠʡ ʤʝʭʘʥʠʟʤ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ ʛʠʬ (ʠ ʣʝʛʢʦ ʚʠʟʫʘʣʠʟʠʨʫʝʤʳʡ), ʤʝʭʘ-
ʥʠʟʤʦʤ ʧʝʨʝʜʘʯʠ ʨʝʩʫʨʩʦʚ ʧʦ ʢʦʣʦʥʠʠ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʨʘʙʦʪʳ (ʩʦʟʜʘʥʠʝ 

ʤʦʜʝʣʠ ʂɸ) ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʘʣʛʦʨʠʪʤʳ ʥʝʛʘ-
ʪʠʚʥʦʛʦ ʘʚʪʦʪʨʦʧʠʟʤʘ, ʘʧʠʢʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʚʝʪʚʣʝ-
ʥʠʷ ʜʣʷ ʤʠʮʝʣʠʷ. ɼʦʧʦʣʥʝʥʥʘ ̫ ʤʦʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ 
ʜʚʫʭ ʙʣʦʢʦʚ ï ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ. 
ʉʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʩʦʜʝʨʞʠʪ ʧʨʘʚʠʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʠʷ ʤʠʮʝʣʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ: ʛʝʦʤʝʪʨʠʶ ʨʦʩʪʘ ʛʨʠʙʘ, 
ʧʘʨʘʤʝʪʨʳ ʚʝʪʚʣʝʥʠʷ, ʝʛʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ. ʄʝʪʘʙʦʣʠ-
ʯʝʩʢʠʡ ʙʣʦʢ ʦʪʚʝʯʘʝʪ ʟʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʩʘʩʳʚʘʥʠ̫, 
ʫʩʚʦʝʥʠʷ ʠ ʧʝʨʝʥʦʩʘ ʨʝʩʫʨʩʦʚ; ʦʥ ʦʧʠʩʳʚʘʝʪ, ʩʨʝʜʠ 
ʧʨʦʯʝʛʦ, ʠ ʚʦʟʤʦʞʥʫʶ ʵʢʩʢʨʝʮʠʶ ʨʝʩʫʨʩʦʚ ʚʦ ʚʥʝʰ-
ʥʶʶ ʩʨʝʜʫ. ɺʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʧʝ-
ʨʝʥʦʩʠʪɹʩʷ ʧʨʠ ʜʳʭʘʥʠʠ ʠ ʵʢʩʢʨʝʮʠʠ ʵʢʟʦʬʝʨʤʝʥʪʦʚ. 
ʉʪʨʫʢʪʫʨʥʳʡ ʙʣʦʢ ʣʝʛʢʦ ʚʝʨʠʬʠʮʠʨʫʝʤ, ʪʘʢ ʢʘʢ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʨʠʩʫʥʦʢ ʨʦʩʪʘ, ʚʝʪʚʣʝʥʠʝ ʤʦʞʥʦ ʣʝʛ-
ʢʦ ʥʘʙʣʶʜʘʪʴ ʠ ʩʨʘʚʥʠʪʴ ʚ ʯʠʩʣʝʥʥʦʤ ʠ ʨʝʘʣʴʥʦʤ 
ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʙʣʦʢ ʤʦʞʥʦ ʚʝʨʠ-
ʬʠʮʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʘʥʦʚʢʠ ʩʧʝʮʠ-
ʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʫʙʣʠʢʦ-
ʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʥʝʪʦʯʥʦ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʪ ʟʘʜʘʥʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʘʣʛʦʨʠʪʤʘʤ ʤʦʜʝʣʠ. 
ʅʘʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ 

ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʙʣʦʢʘ: ʤʠʥʠʤʘʣʴʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʠʮʝʣʠʡ ʨʘʩʪʝʪ ʥʘ 
10 ʤʤ ʚ ʜʝʥʴ ʨʘʚʥʷʣʦʩʴ 0,008 ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʚʝʩʘ ʚʩʝ-
ʛʦ ʩʫʙʩʪʨʘʪʘ ï % ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ (ʤʩ). ʉʫʙ-
ʩʪʨʘʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʯʚʦʡ, ʧʦʜʩʪʠʣʢʦʡ, ʞʠʜʢʦʩʪʴʶ, 
ʘʛʘʨʦʤ. ɿʥʘʯʝʥʠʝ ʚʥʝʰʥʠʭ ʨʝʩʫʨʩʦʚ ʚ ʢʣʝʪʢʝ, ʥʠʞʝ 
ʢʦʪʦʨʦʛʦ ʥʘʩʪʫʧʘʝʪ ʛʦʣʦʜʥʘʷ ʩʤʝʨʪʴ,  0,0001 % ʤʩ [2, 
ʩ. 240]. ʂʦʥʩʪʘʥʪʘ ʄʠʭʘʵʣʠʩʘ ʜʣʷ ʧʨʦʮʝʩʩʘ ʧʦʛʣʦʱʝ-
ʥʠʷ ʨʝʩʫʨʩʘ ʛʨʠʙʦʤ ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʘʚʥʦʡ 6Ĭ10-5 ʚʝʩʦ-
ʚʳʭ ʧʨʦʮʝʥʪʦʚ ʨʝʩʫʨʩʘ ʥʘ ʦʜʥʫ ʢʣʝʪʢʫ ʘʚʪʦʤʘʪʘ [8; 9]. 
ɼʣʷ ʨʘʟʤʥʦʞʝʥʠʷ, ʜʝʣʝʥʠʷ ʛʨʠʙʥʦʡ ʢʣʝʪʢʠ ʚʳʙʠ-

ʨʘʝʪʩʷ ʩʦʩʝʜʥʷʷ ʥʝʟʘʥʷʪʘ ̫ʷʯʝʡʢʘ ʢʣʝʪʦʯʥʦʛʦ ʘʚʪʦ-
ʤʘʪʘ ʩ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʨʝʩʫʨʩʦʤ. ɽʩʣʠ ʩʨʝʜʘ ʛʦʤʦ-
ʛʝʥʥʘ, ʪʦ ʷʯʝʝʢ ʩ ʙʦʣʴʰʠʤ ʨʝʩʫʨʩʦʤ ʤʦʞʝʪ ʙʳʪʴ 
ʤʥʦʛʦ. ʀʟ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʛʨʠʙ ʚʳʙʠʨʘʝʪ ʦʜʠʥ ʩʣʫ-
ʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ʂʦʛʜʘ ʛʨʠʙ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʙʝʜʥʦʡ 
ʩʨʝʜʝ, ʦʥ ʧʳʪʘʝʪʩʷ ʥʘʡʪʠ ʩʨʝʜʫ, ʙʦʛʘʪʫʶ ʨʝʩʫʨʩʘʤʠ. 
ʕʪʘ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʙʳʩʪ-
ʨʦʛʦ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʙʝʟ ʚʝʪʚʣʝʥʠʷ. ʄʝʭʘʥʠʟʤ 
ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʨʦʩʪʘ ʤʠʮʝʣʠʷ ʥʘʟʳʚʘʝʪʩʷ ʘʧʠ-
ʢʘʣʴʥʳʤ. ɺʝʪʚʣʝʥʠʝ ʞʝ ʚʳʙʠʨʘʝʪʩʷ ʧʨʠ ʙʦʣʴʰʝʤ ʢʦ-
ʣʠʯʝʩʪʚʝ ʨʝʩʫʨʩʦʚ. ʃʦʛʠʢʘ ʨʦʩʪʘ ʦʪʨʘʞʝʥʘ ʥʘ ʨʠʩ. 1. 
ɺr ʙʦʨ ʤʝʞʜʫ ʘʣʛʦʨʠʪʤʘʤʠ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʠ 

ʚʝʪʚʣʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʙʣʦʢʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʜʦʩʪʫʧʥʦʩʪʠ ʨʝʩʫʨʩʦʚ [10, 11]. ʊʘʢ, ʧʦʨʦ-
ʛʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʘ, ʦʜʥʦʛʦ ʠʟ ʩʫʙʩʪʨʘʪʦʚ, ʚʳ-
ʙʨʘʥʥʳʭ ʜʣʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʤʦʜʝʣʠ, ʚʳʰʝ ʢʦʪʦʨʦʡ 
ʧʨʦʠʩʭʦʜʠʪ ʚʝʪʚʣʝʥʠʝ ʤʠʮʝʣʠʷ, ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʘʚ-
ʥʦʡ 1 % ʤʩ [3]. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʤʦʜʝʣʴ ʚʢʣʶʯʠʣʠ ʘʣ-
ʛʦʨʠʪʤ ʥʝʛʘʪʠʚʥʦʛʦ ʘʚʪʦʪʨʦʧʠʟʤʘ, ʢʦʪʦʨʳʡ ʟʘʜʘʝʪ 



ʐʫʤʠʣʦʚ ɸ.ʉ., ɹʣʘʛʦʜʘʪʩʢʠʡ ʉ.ɸ. 
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ʥʘʧʨʘʚʣʝʥʠʝ ʨʦʩʪʘ ʛʠʬ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʛʠʬʳ 
ʥʝ ʤʦʛʣʠ çʩʣʠʧʘʪʴʩʷè, ʩʪʘʣʢʠʚʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 
ɺʥʝʰʥʠʝ ʛʠʬʳ ʚ ʢʦʣʦʥʠʠ ʧʦʪʨʝʙʣʷʶʪ ʨʝʩʫʨʩʳ ʥʘ 
ʧʷʪʴ ʧʦʨʷʜʢʦʚ ʙʳʩʪʨʝʝ ʚʥʫʪʨʝʥʥʠʭ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ 
ʠʟ-ʟʘ ʠʥʢʘʧʩʫʣʷʮʠʠ ʟʨʝʣʳʭ ʛʠʬ. ɻʠʬr ʛʨʠʙʦʚ ʤʦʛʫʪ 
ʧʦʪʨʝʙʣʷʪʴ ʙʦʣʴʰʝ ʨʝʩʫʨʩʦʚ, ʯʝʤ ʥʫʞʥʦ ʥʘ ʜʘʥʥʳʡ 
ʤʦʤʝʥʪ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʨʘʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʥʝʭʚʘʪʢʠ ʨʝ-
ʩʫʨʩʦʚ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʪʘʢ ʥʘ-
ʟʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʥʩʢʦ-ʜʦʯʝʨʥʝʛʦ ʤʝʭʘʥʠʟʤʘ. ʅʝʢʦ-
ʪʦʨʳʝ ʟʨʝʣʳʝ ʛʠʬʳ ʤʦʛʫʪ ʩʪʘʪʴ ʤʘʪʝʨʠʥʩʢʠʤʠ ʢʣʝʪ-
ʢʘʤʠ, ʢʫʜʘ ʩʦʩʝʜʥʠʝ ʢʣʝʪʢʠ ʤʠʮʝʣʠʷ ʪʨʘʥʩʧʦʨʪʠʨʫ-
ʶʪ ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʚ ʩʣʫʯʘʝ ʠʟʙʳʪʢʘ ʠʣʠ ʦʪʢʫʜʘ 
ʦʥʠ ʙʝʨʫʪ ʨʝʩʫʨʩʳ ʚ ʩʣʫʯʘʝ ʠʭ ʥʝʜʦʩʪʘʪʢʘ ʚ ʩʨʝʜʝ. 

˾͔ͯ͘͡Έͭ͊ͭ· ͙ ͔͙͔ͦ͋ͫͯ͗͒ͤ 
ɼʣʷ ʛʨʠʙʦʚ, ʨʘʩʪʫʱʠʭ ʥʘ ʤʘʪʝʨʠʥʩʢʦʡ ʪʚʝʨʜʦʡ 

ʧʦʨʦʜʝ, ʢʦʪʦʨʘʷ ʝʱʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʯʚʦʡ, ʤʘʢʩʠʤʘʣʴ-
ʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʦʜʥʦʡ ʛʠʬʳ ʚ ʜʣʠʥʫ ʨʘʟʣʠʯʘʝʪʩʷ 
ʥʘ ʧʦʨʷʜʢʠ. ʆʜʥʘʢʦ ʜʣʷ ʛʨʠʙʦʚ ʚ ʧʦʯʚʝ ʩʢʦʨʦʩʪʠ ʨʦ-
ʩʪʘ ʦʪʣʠʯʘʶʪʩʷ ʣʠʰʴ ʚ ʨʘʟʳ [12]. ɺ ʮʝʣʦʤ ʤʦʞʥʦ 
ʥʘʡʪʠ ʤʝʜʠʘʥʫ ʜʣʷ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʯ-
ʚʝʥʥʳʭ ʛʨʠʙʦʚ, ʘ ʪʘʢʞʝ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 
ɼʣʷ ʧʦʯʚʳ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 
ʤʤ ʚ ʯʘʩ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʯʝʤ ʙʦʣʴʰʝ ʨʝʩʫʨʩʦʚ, 
ʪʝʤ ʚʳʰʝ ʧʣʦʱʘʜʥʦʡ ʨʦʩʪ ʤʠʮʝʣʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦ-
ʥʳ, ʯʝʤ ʤʝʥʴʰʝ ʨʝʩʫʨʩʦʚ, ʪʝʤ ʙʳʩʪʨʝʝ ʘʧʠʢʘʣʴʥʳʡ 
ʨʦʩʪ [13]. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ ʚ 
ʩʨʝʜʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʪʚʠʩʪʦʩʪʴ, ʪʦ ʝʩʪʴ ʟʘʤʝʜʣʷʝʪ-
ʩʷ ʣʠʥʝʡʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʤʠʮʝʣʠʷ. ɺ ʠʪʦʛʝ, ʧʨʠ 
ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ ʚ ʩʨʝʜʝ ʩʢʦʨʦʩʪʴ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʠʮʝʣʠʷ ʤʦʞʝʪ ʧʦʚʳʰʘʪʩɹʷ, ʠ ʧʦ-
ʥʠʞʘʪɹʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʦʞʝʪ 
ʙʳʪʴ ʩʥʷʪʦ ʧʝʨʝʩʯʝʪʦʤ ʣʠʥʝʡʥʦ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʥʘ 
ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʙʠʦʤʘʩʩ.r ɺʝʜʴ ʣʠʥʝʡʥʳʡ ʨʦʩʪ 
ʤʠʮʝʣʠʷ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ ʩʯʝʪ ʛʠʬ ʨʘʟʣʠʯʥʦʛʦ 
ʜʠʘʤʝʪʨʘ. ʊʦ ʝʩʪʴ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʠʮʝʣʠʷ ʥʘ ʝʜʠ-
ʥʠʮʫ ʜʣʠʥ rʤʦʞʝʪ ʧʨʠʨʘʩʪʠ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦ-
ʤʘʩʩʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʘʞʝ ʝʩʣʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʨʝʩʫʨʩʦʚ ʚ ʩʨʝʜʝ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʥʠʞʝ-
ʥʠʁ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ, ʪʦ ʙʠʦʤʘʩʩʘ ʦʪʨʝʘʛʠ-
ʨʫʝʪ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʚʝʪʚʣʝ-
ʥʠʷ ʠʣʠ ʜʠʘʤʝʪʨʘ ʛʠʬ. 
ɽʩʣʠ ʞʝ ʥʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʙʠʦʤʘʩʩʫ, ʢʘʢ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʤʦʜʝʣʝʡ ʂɸ, ʪʦ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ 
ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʧʨʘʚʠʣʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʧʨʠ ʫʚʝ-
ʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ ʚ ʩʨʝʜʝ ʛʠʬʳ ʧʦʢʨʳ-
ʚʘʶʪ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʳʨʦʩʰʠʭ ʛʠʬ 
ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ. ʇʨʠ ʤʝʥʴʰʝʡ ʞʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʥʘʨʘʩʪʘʶʱʠʭ ʛʠʬ 
ʤʝʥʴʰʝ, ʥʦ ʦʥʠ ʧʦʢʨʳʚʘʶʪ ʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʧʦ 
ʧʨʷʤʦʡ (ʪʦ ʝʩʪʴ ʘʧʠʢʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʳʰʝ). ʆʜʥʘʢʦ 
ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʢʘʞʜʦʡ ʛʠʬʳ ʦʩʪʘ-
ʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʅʦ ʧʨʠ ʚʝʪʚʣʝʥʠʠ, ʚʳʟʚʘʥʥʳʤ ʚʳ-
ʩʦʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʝʩʫʨʩʦʚ, ʛʠʬʳ ʯʘʱʝ ʧʦʚʦʨʘʯʠʚʘ-
ʶʪ, ʧʦʪʦʤʫ ʧʨʦʭʦʜʷʪ ʤʝʥʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʧʦ ʧʨʷʤʦʡ. 

ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʵʪʦʛʦ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʛʨʠʙʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʦʩʪʦ-

ʷʥʥʦʡ. ʄʳ ʧʨʠʥʷʣʠ, ʯʪʦ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʛʨʠ-

ʙʘ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʫʙʩʪʨʘ-

ʪʘʭ ï ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘ 0,5ï3 ʤʤ ʚ ʯʘʩ, ʠʣʠ 1 ʩʤ 

ʚ ʜʝʥʴ [14ï21]. 

ʇʘʨʘʤʝʪʨʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʙʣʦʢʘ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ ʤʦʜʝʣʴ ʦʪʨʘʞʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʠ-

ʩʫʥʢʘ ʨʦʩʪʘ ʠ ʚʝʪʚʣʝʥʠʷ ʤʠʮʝʣʠʷ, ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʪʨʘ-

ʪʳ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʣʫʯʘʝ ʨʦʩʪʘ ʤʠʮʝʣʠʷ 

ʛʨʠʙʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʘʛʘʨʝ [5] ʠ ʪʘʢʞʝ 

ʨʦʩʪʘ ʚ ʧʦʯʚʝ [2]. ɺ ʩʣʫʯʘʝ ʨʦʩʪʘ ʚ ʘʛʘʨʝ, ʤʦʜʝʣʴ ʤʦ-

ʞʝʪ ʧʦʚʪʦʨʠʪʴ ʨʠʩʫʥʦʢ ʨʦʩʪʘ ʪʨʠʭʦʜʝʨʤʳ, ʘ ʚ ʩʣʫʯʘʝ 

ʨʦʩʪʘ ʚ ʧʦʯʚʝ ʤʦʜʝʣʴ ʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çʚʝʜʴʤʠʥʳ ʢʦʣʴʮʘè. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʭʦ-

ʨʦʰʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʚʨʝʤʷ ʞʠʟʥʠ ʤʠʮʝʣʠʷ ʠ ʩʢʦ-

ʨʦʩʪʴ ʧʦʢʨʳʪʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ ʤʠʮʝʣʠʝʤ 

ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ ʧʨʦʪʠʚʦʨʝʯʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʪʦʛʦ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ çʚʝʜʴʤʠʥʳʭ ʢʦʣʝʮè. ʇʦ 

ʦʜʥʠʤ ʜʘʥʥʳʤ, ʵʪʦ ʣʠʰʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʣʦ-

ʱʘʜʴ [22], ʧʦ ʜʨʫʛʠʤ [23] ï ʥʘ ʥʝʡ, ʥʘʦʙʦʨʦʪ, ʨʘʩʪʝʪ 

ʛʫʩʪʘʷ ʪʨʘʚʘ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʮʝʥʪʨ ʢʦʣʦʥʠʠ ʞʠʚʝʪ 

ʠ ʚʳʩʘʩʳʚʘʝʪ ʠʟ ʧʦʯʚʳ ʨʝʩʫʨʩʳ, ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 

ʦʥ ʦʪʤʠʨʘʝʪ ʠ ʫʜʦʙʨʷʝʪ ʟʝʤʣʶ. ʀ ʪʦʪ ʠ ʜʨʫʛʦʡ ʩʣʫ-

ʯʘʡ ʬʦʨʤʠʨʦʚʘʥʠʷ çʚʝʜʴʤʠʥʳʭ ʢʦʣʝʮè ʤʦʞʥʦ ʧʦ-

ʚʪʦʨʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʧʨʝʜʣʦʞʝʥʥʫʶ ʤʦʜʝʣ.ɹ 
ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʤʦʜʝʣʠ ʤʳ ʜʦ-

ʙʠʚʘʣʠʩʴ ʧʦʚʪʦʨʝʥʠ ̫ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʨʠʩʫʥʢʘ ʨʦʩʪʘ 
ʤʠʮʝʣʠʷ. ʊʘʢ, ʚ ʩʣʫʯʘʝ ʨʦʩʪʘ ʚ ʘʛʘʨʝ [24], ʤʦʜʝʣʴ 
ʫʩʧʝʰʥʦ ʧʦʚʪʦʨʠʣʘ ʨʠʩʫʥʦʢ ʨʦʩʪʘ ʪʨʠʭʦʜʝʨʤʳ, ʧʦ-
ʣʫʯʝʥʥʳʡ ʚ ʩʣʦʞʥʦ ʫʩʪʨʦʝʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ. ɺ 
ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʠʭʦʜʝʨʤʘ ʨʦʩʣʘ ʠʟ ʩʨʝʜʥʝʡ ʷʯʝʡʢʠ 
ʧʣʘʩʪʠʥʳ ʘʛʘʨʘ, ʧʦʨʝʟʘʥʥʦʛʦ ʥʘ 9 ʯʘʩʪʝʡ. ʏʝʨʝʟ ʥʝ-
ʜʝʣʶ ʤʠʮʝʣʠʡ ʧʨʦʨʦʩ ʚ ʚʠʜʝ ʢʨʝʩʪʘ ʚ ʩʦʩʝʜʥʠʝ ʷʯʝʡ-
ʢʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʭʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ 
ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʩʨʘʟʫ ʚʦ ʚʩʝ ʷʯʝʡʢʠ (ʨʠʩ. 2). ʅʘ ʨʠ-
ʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʪʨʘ-
ʞʘʶʱʠʝ ʫʩʧʝʰʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

 

 
ȶɎɗəɓɔɐ 2 ï ȶɔɗɘ ɘɖɎɛɔɊɋɖɒɡ 
ɐɖɋɗɘɔɒ Ɉ ɗɎɗɘɋɒɋ ɆɉɆɖ ï 
ɈɔɍɊəɞɓɡɋ ɑɔɈəɞɐɎ. ȸɋɒɓɡɋ 
ɐɑɋɘɐɎ ï ɆɉɆɖ, ɇɔɑɋɋ ɗɈɋɘɑɡɋ 
(ɗɋɖɡɋ) ï ɒɎɜɋɑɎɏ; ɇɋɑɔɋ 
ɕɖɔɗɘɖɆɓɗɘɈɔ ɒɋɌɊə ɘɋɒɓɡɒ 
ɇɑɔɐɆɒɎ ï ɈɔɍɊəɞɓɡɋ ɑɔɈəɞɐɎ ȶɎɗəɓɔɐ 1 ï ȱɔɉɎɐɆ ɆɕɎɐɆɑɢɓɔɉɔ ɖɔɗɘɆ Ɏ ɈɋɘɈɑɋɓɎɥ 



03.02.00 ï ʦʙʱʘʷ ʙʠʦʣʦʛʠʷ 
ʐʫʤʠʣʦʚ ɸ.ʉ., ɹʣʘʛʦʜʘʪʩʢʠʡ ʉ.ɸ. 
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ȶɎɗəɓɔɐ 3 ï ȶɔɗɘ ɒɎɜɋɑɎɥ ɐɖɋɗɘɔɒ Ɉ ɒɔɊɋɑɎ 

ɼʦʙʘʚʣʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʧʦʜʤʦʜʝʣʠ ʚ ʂɸ 

ʩʜʝʣʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʧʠʩʘʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʨʝʩʫʨʩʦʚ 

ʧʦ ʤʠʮʝʣʠʶ. ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʥʦʩʠʤʳʭ ʨʝʩʫʨʩʦʚ 

(ʘʟʦʪʘ ʠʣʠ ʬʦʩʬʦʨʘ) ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ, ʚʢʣʶ-

ʯʝʥʥʳʭ ʚ ʬʦʨʤʫʣʫ ʠ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʝʨʠʬʠʮʠ-

ʨʫʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ (ʠʣʠ ʞʝ ʩʦʛʣʘʩʥʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ). ʇʘʨʘʤʝʪʨʠʟʘʮʠʷ ʤʝʪʘʙʦʣʠ-

ʯʝʩʢʦʡ ʧʦʜʤʦʜʝʣʠ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʧʦ ʪʨʘʥʩʧʦʨʪʫ ʬʦʩʬʦʨʘ ʠ ʘʟʦʪʘ ʧʦ ʤʠʮʝʣʠʶ ʛʨʠʙʘ ʚ 

ʤʠʢʦʨʠʟʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʩʪʘʪʴʝ [25]. 

ʇʨʠ ʧʝʨʝʩʯʝʪʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʚ ʝʜʠʥʠ-

ʮʳ ʨʘʟʤʝʨʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʥʘʰʝʡ ʤʦʜʝʣʠ, ʧʦ-

ʣʫʯʘʝʤ, ʯʪʦ ʟʘ 3 ʜʥʷ ʬʦʩʬʦʨ, ʧʝʨʝʤʝʱʝʥʥʳʡ ʧʦ ʤʠ-

ʮʝʣʠʶ, ʩʦʩʪʘʚʠʣ 0,003489 ʦʪ ʤʘʩʩʳ ʧʦʯʚʳ (0,1 % ʤʧ) 

ʥʘ ʦʜʥʫ ʜʝʩʷʪʫʶ ʤʤ ʛʠʬʳ ʛʨʠʙʘ ʚ ʧʨʦʮʝʥʪʘʭ. ʇʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 10% ʛʠʬ ʠʥʩʫʣʠʨʦʚʘʥʳ ʠ ʯʪʦ, ʩʦ-

ʛʣʘʩʥʦ ʩʪʘʪʴʝ C.Kaiser [26], ʧʦʪʦʢ ʬʦʩʬʦʨʘ ʯʝʨʝʟ ʨʘʩ-

ʪʝʥʠʝ ʥʘʩʪʦʣʴʢʦ ʙʳʩʪʨ, ʯʪʦ ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʣʠʤʠ-

ʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦ-

ʨʝʥʴ ï ʤʠʮʝʣʠʡ ʚ ʤʠʢʦʨʠʟʝ. ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ, 

ʤʳ ʧʣʘʥʠʨʫʝʤ ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʬʦʨʤʫʣʫ ʧʝʨʝʥʦʩʘ 

ʬʦʩʬʦʨʘ ʤʠʮʝʣʠʝʤ. 

ˤ·͍ͦ͒· 
ʇʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʴ ʧʦʚʪʦʨʷʝʪ ʨʠʩʫ-

ʥʦʢ ʤʠʮʝʣʠʷ, ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʪʨʘʪʳ ʨʝʩʫʨʩʦʚ, ʢʘʢ ʚ 

ʩʣʫʯʘʝ ʨʦʩʪʘ ʛʨʠʙʘ ʚ ʘʛʘʨʝ [5], ʪʘʢ ʠ ʝʛʦ ʨʦʩʪʘ ʚ ʧʦʯʚʝ 

[2]. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʛʨʘʤʤʘ ʨʝʘʣʠʩʪʠʯʥʦ ʦʪʨʘʞʘʝʪ 

ʚʨʝʤʷ ʞʠʟʥʠ ʠ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʛʨʠʙʘ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʜʘʥʥʳʭ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ 

ʯʘʩʪʠ ʪʦʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝ-

ʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʤʠʮʝʣʠʝʤ ʚ ʧʦʯʚʝ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦ-

ʨʘʙʦʪʘʪʴ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʯʘʩʪʴ ʤʦʜʝʣʠ ʩʦʛʣʘʩʥʦ ʧʦ-

ʩʣʝʜʥʠʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ. 
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MODELING OF FUNGAL MYCELIUM GROWTH 
BY FOURTH-CLASS CONTINUOUS STOCHASTIC CELLULAR AUTOMATON 

WITH CONTINUOUSLY DEFINED GROWTH CONDITIONS 
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Abstract. The aim of this work was to simulate the growth and spatial structure of the fungal mycelium using a 

cellular automaton based on the synthesis of various model approaches. The spatial structure of the mycelium is de-

scribed in the structural submodel of the cellular automaton, which determines the growth rate in the direction of 

larger resource amount and the number of branches of the mycelium per area unit. The amount of available substrate 

determines the probability of unidirectional apical growth. Another, biochemical part of the model allows us to de-

scribe the rate of transport of resources into the cell, their transport within the mycelium, and also their excretion, and 

is intended to describe the vertical and horizontal migration in the soil of two nutrients. The proposed model makes it 

possible to quantitatively describe such a feature of fungal colony growth as more active absorption of resources by 

external cells, compared to central ones due to separation of transport resources into active and passive resources. 

The active transport was described using the Michaelis-Menten kinetics. We were able to simulate the stockpiling of 

surplus resources and their redistribution over the mycelium after the exhaustion of reserves in the external environ-

ment, and also to simulate typical growth patterns of mycelial colonies that were observed in experiments published 

in the literature. 

Keywords: cellular automata; mathematical modeling; growth pattern of mycelium growth of the fungus; mycol-

ogy; ecology; Michaelis-Menten kinetics; branching of fungus; transport of substances inside of the mushroom; 

mushrooms mialaria; biotechnology; passive absorption; active absorption; apical growth. 
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É 2017 

ʐʫʨʛʘʥʦʚʘ ɻʘʣʠʥʘ ɺʘʩʠʣʴʝʚʥʘ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ 

ʆʭʘʧʢʠʥ ɸʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʴʝʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʙʦʪʘʥʠʢʠ ʠ ʟʦʦʣʦʛʠʠ 

ɻʘʚʨʠʣʢʦ ɼʤʠʪʨʠʡ ɽʚʛʝʥʴʝʚʠʯ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ 

ɺʦʜʝʥʝʝʚʘ ɽʢʘʪʝʨʠʥʘ ʃʝʦʥʠʜʦʚʥʘ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʠ ʟʦʦʣʦʛʠʠ 

ʂʫʜʨʠʥ ʀʚʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ 

ʇʫʭʥʘʨʝʚʠʯ ɼʤʠʪʨʠʡ ɸʥʘʪʦʣʴʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʅʠʞʝʛʦʨʦʜʮʝʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ 

ɻʝʣʘʰʚʠʣʠ ɼʘʚʠʜ ɹʝʞʘʥʦʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʵʢʦʣʦʛʠʠ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ 

(ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ) 

ɸʥʥʦʪʘʮʠʷ. ʆʙʩʫʞʜʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʛʠʜʨʦ-
ʙʠʦʮʝʥʦʟʦʚ ʧʨʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʪʦʢʘ ʨʝʢ ʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʜʣʷ ʧʨʠʥʷʪʠʷ ʛʨʘʤʦʪʥʳʭ, ʵʢʦ-
ʣʦʛʠʯʝʩʢʠ ʢʦʨʨʝʢʪʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʦʢʘʟʘʥʦ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʘʥʘʣʦʛʠʡ ʧʨʠ 
ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʩʷ ʚʦʧʨʦʩ ʦ 
ʜʠʘʛʥʦʩʪʠʢʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʫ ʚʦʟʜʝʡʩʪʚʠʷ ʧʣʘʥʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʠʞʝʛʦ-
ʨʦʜʩʢʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ (ʅʅʇɻ) ʚ ʟʦʥʝ ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɼʘʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʬʠʪʦ-, ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟʦʚ ʠ ʟʦʦʙʝʥʪʦʮʝʥʦʟʦʚ 
ʵʪʦʡ ʟʦʥʳ, ʚʢʣʶʯʘʷ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ, ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝ-
ʩʢʠʭ ʛʨʫʧʧ ʠ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ. ʇʦʢʘʟʘʥʳ ʠʩʪʦʯʥʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʠʜʨʦʙʠʦʮʝʥʦʟʦʚ ʠ ʚʠʜʳ ʘʥʪʨʦʧʦ-
ʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ. ɼʘʥ ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʦʙʱʝʩʪʚ 
ʛʠʜʨʦʙʠʦʥʪʦʚ ʩʦʟʜʘʚʘʝʤʦʛʦ ʉʦʨʤʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʫʯʝʪʦʤ ʦʞʠʜʘʝʤʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ-
ʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʥʦʚʥʳʭ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦ-
ʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʘʥʘʣʦʛʘ ʥʦʚʦʛʦ ʚʦʜʦʝʤʘ ʚʳʙʨʘʥʦ ʏʝʙʦʢʩʘʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʝʛʦ ʩʫʱʝʩʪʚʦ-
ʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʥʦʚʦʤ ʚʦʜʦʝʤʝ ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ (Kellicottia bostoniensis 
(Rousselet, 1908), Diaphanosoma orghidani (Negrea, 1982) ʠ Gmelinoides fasciatus (Stebbing, 1899)). ʉʜʝʣʘʥʦ ʟʘ-
ʢʣʶʯʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʦʚʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʏʝʙʦʢʩʘʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ; ʩʦʦʙʱʝʩʪʚʘ ʛʠʜʨʦʙʠʦʥʪʦʚ; ʬʠʪʦʧʣʘʥʢʪʦʥ; ʟʦʦʧʣʘʥʢʪʦʥ; 

ʟʦʦʙʝʥʪʦʩ; ʧʨʦʛʥʦʟ; ʤʝʪʦʜ ʘʥʘʣʦʛʠʠ; ʟʦʥʘ ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠʢʠ; ʚʠʜʳ-ʚʩʝʣʝʥʮʳ; ʣʠʤʥʦʬʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ; ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ; ʵʚʪʨʦʬʠʨʦʚʘʥʠʝ; ʢʘʯʝʩʪʚʦ ʚʦʜ; ʩʘʤʦʦʯʠʩʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʦʝʤʘ. 

ˤ͍͔͔͙͔͒ͤ 
ɿʘʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʨʝʢ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʚʦ-

ʜʦʭʨʘʥʠʣʠʱ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʛʠʜ-
ʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫʨʦʚʥʷ 
ʚʦʜʦʦʙʤʝʥʘ ʠ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚʦʜʳ. ʀʟʤʝʥʝʥʠʷ 
ʵʪʠʭ ʚʘʞʥʝʡʰʠʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʳʟʳʚʘʶʪ 
ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʛʠʜʨʦ-
ʙʠʦʮʝʥʦʟʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʢʟʦʛʝʥʥʫʶ ʩʫʢ-
ʮʝʩʩʠʶ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʟʥʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʦʯʝʚʠʜʥʘ ʠ ʘʢʪʫʘʣʴ-
ʥʘ, ʪ.ʢ. ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʧʨʠʥʷʪʠʷ ʛʨʘʤʦʪʥʳʭ, ʵʢʦʣʦ-
ʛʠʯʝʩʢʠ ʢʦʨʨʝʢʪʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʂʨʦ-
ʤʝ ʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ 
ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʘ-
ʜʘʯʘ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦ-
ʩʣʝʜʩʪʚʠʡ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫ-
ʘʣʴʥʦʡ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʧʨʦʛʥʦʟʘ ʠ ʘʥʘʣʠʟʘ 
ʵʢʦʩʠʩʪʝʤ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ 
[1]. ʆʙʦʙʱʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠ ʢʣʘʩ-
ʩʠʬʠʢʘʮʠʷ ʧʨʦʛʥʦʟʦʚ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ ʧʨʠʚʝʜʝ-
ʥʳ ʚ ʨʘʙʦʪʘʭ ʅ.ɻ. ɹʫʣʛʘʢʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [2]. ʇʨʦ-
ʛʥʦʟʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʙʩʪʨʘʢʪʥʳʭ 
ʤʦʜʝʣʝʡ, ʷʚʣʷʶʪʩʷ çʘʧʨʠʦʨʥʳʤʠè (ʢʘʯʝʩʪʚʝʥʥʳʤʠ), 
ʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʥʠʪʦʨʠʥʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ï 
çʘʧʦʩʪʝʨʠʦʨʥʳʤʠè (ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ) [3]. 

ʉʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʤʝʪʦʜʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʥʦ-

ʟʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʘʥʘʣʦʛʠʡ [2]. ʕʪʦʪ ʤʝʪʦʜ 

ʦʩʥʦʚʘʥ ʥʘ ʧʦʠʩʢʝ ʦʙʲʝʢʪʦʚ-ʘʥʘʣʦʛʦʚ, ʦ ʢʦʪʦʨʳʭ ʠʟ-

ʚʝʩʪʝʥ ʠʭ ʦʪʢʣʠʢ ʥʘ ʪʝ ʠʣʠ ʠʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʥ ʜʦ-

ʧʫʩʢʘʝʪ, ʯʪʦ ʠʟʫʯʘʝʤʳʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʚʝʩʪʠ ʩʝʙʷ ʧʨʠ 

ʜʘʥʥʦʤ ʪʠʧʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʜʝʢʚʘʪʥʦ ʦʙʲʝʢʪʫ-ʘʥʘʣʦʛʫ. 

ʇʨʠ ʵʪʦʤ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʥʘʡʪʠ ʘʥʘʣʦʛʠ, 

ʧʦʜʚʝʨʛʰʠʝʩʷ ʜʘʥʥʳʤ ʪʠʧʘʤ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʧʨʠ ʵʪʦʤ 

ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [2]. ʄʝʪʦʜ ʘʥʘʣʦʛʠʠ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʛʥʦʟʠ-

ʨʦʚʘʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʉʉʉʈ, ʩʦʟʜʘʥʥʳʭ ʚ ʧʝʨʠʦʜ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʛʠʜʨʦʩʪʨʦʠʪʝʣʴʩʪʚʘ (1930ï1950 ʛʛ.) [4], 

ʘ ʪʘʢʞʝ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ. ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʘʥʘ-

ʣʦʛʠʠ, ʚʳʷʚʣʷʶʪ ʚʦʜʦʝʤ-ʘʥʘʣʦʛ, ʠʩʩʣʝʜʫʶʪ ʙʠʦʬʦʥʜ 

ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʨʦʛʥʦʟ ʝʛʦ ʠʟʤʝʥʝʥʠʡ ʩ ʫʯʝʪʦʤ 

ʧʨʦʛʥʦʟʥʳʭ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʠʨʘʷʩʴ ʥʘ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʜʦʙʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ [5ï6]. 

ʇʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʚʦʜʥʳʭ 

ʙʠʦʮʝʥʦʟʦʚ, ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (ʙʠʦʤʘʩʩʳ), ʦʩ-

ʥʦʚʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧʠʨʦ-

ʚʦʢ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʨʦʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦ-

ʦʙʱʝʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʦʣʴ ʚʩʝʣʝʥʮʝʚ [4]. 

ʊʘʢ, ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʙʳʚʰʝʛʦ ʉʉʉʈ, 

ʩʦʟʜʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʛʠʜʨʦʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ, ʥʝʦʞʠʜʘʥʥʳʤ ʦʢʘʟʘʣʩʷ ʧʨʦʮʝʩʩ ʘʢʪʠʚʥʦʛʦ ʩʘ-

ʤʦʨʘʩʩʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʶʞʥʦʡ ʬʘʫʥʳ (ʂʘʩʧʠʡʩʢʠʡ 

ʢʦʤʧʣʝʢʩ) ʥʘ ʩʝʚʝʨ ʚʚʝʨʭ ʧʦ ʩʠʩʪʝʤʝ ʚʦʜʦʭʨʘʥʠʣʠʱ 

ɺʦʣʛʠ ʠ ʂʘʤʳ (ʛʨʫʧʧʘ ʧʣʘʥʢʪʦʥʥʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ, 
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ʜʨʝʡʩʩʝʥʳ, ʢʘʩʧʠʡʩʢʘʷ ʪʶʣʴʢʘ), ʘ ʪʘʢʞʝ ʩ ʩʝʚʝʨʘ ʥʘ 

ʶʛ (ʩʥʝʪʦʢ ʠ ʙʝʣʦʟʝʨʩʢʘʷ ʨʷʧʫʰʢʘ). ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʢʘʟʘʣʠʩʴ ʚ ʩʨʝʜʥʝʤ 

ʟʘʥʠʞʝʥʳ, ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʦʦʙʝʥʪʦʩʘ ʠ 

ʧʨʦʤʳʩʣʦʚʳʭ ʨʳʙ (ʧʦ ʚʝʣʠʯʠʥʝ ʫʣʦʚʦʚ) ï ʟʘʚʳʰʝʥ-

ʥʳʤʠ. ʅʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʪʘʢʞʝ ʢʘʪʘʩʪʨʦʬʠʯʝ-

ʩʢʦʛʦ çʮʚʝʪʝʥʠʷè ʚʦʜʳ ʟʘ ʩʯʝʪ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʮʠʘʥʦʙʘʢʪʝʨʠʡ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʛʠʜ-

ʨʦʙʠʦʮʝʥʦʟʦʚ ʠ ʵʢʦʩʠʩʪʝʤ ï ʵʪʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʧʨʠ 
ʨʝʰʝʥʠʠ ʢʦʪʦʨʦʡ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴʩʷ ʜʠʥʘʤʠʢʘ 
ʢʦʤʧʣʝʢʩʘ ʘʙʠʦʪʠʯʝʩʢʠʭ ʠ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 
ʏʝʙʦʢʩʘʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï ʩʘʤʦʝ ʤʦʣʦʜʦʝ ʚ 

ʩʠʩʪʝʤʝ ɺʦʣʞʩʢʦʛʦ ʢʘʩʢʘʜʘ, ʷʚʣʷʝʪʩʷ ʧʷʪʦʡ ʝʛʦ ʩʪʫ-
ʧʝʥʴʶ ʠ ʚʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ ʚʦʜʦʝʤʦʚ ʉʨʝʜʥʝʡ ɺʦʣʛʠ. 
ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʮʝʥʪʨʝ ʉʨʝʜʥʝʛʦ ʇʦ-
ʚʦʣʞʴʷ, ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʧʦʜʟʦʥ ʣʝʩʥʦʡ ʟʦʥʳ [7]. ʏʝ-
ʙʦʢʩʘʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʦʙʨʘʟʦʚʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨ. ɺʦʣʛʠ ʫ ʅʦʚʦʯʝʙʦʢʩʘʨʩʢʘ ʧʣʦʪʠ-
ʥʦʡ ʏʝʙʦʢʩʘʨʩʢʦʡ ɻʕʉ ʦʩʝʥʴʶ 1980 ʛ. ʇʨʦʝʢʪʥʳʤ 
ʟʘʜʘʥʠʝʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʜʦʚʝʜʝʥʠʝ ʫʨʦʚʥʷ ʚʦ-
ʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʅʇʋ 68 ʤ ɹʉ. ʆʜʥʘʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʛʠʜʨʦʪʝʭ-
ʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʛʨʘʬʠʢ ʥʘʧʦʣʥʝʥʠʷ ʙʳʣ ʠʟʤʝ-
ʥʝʥ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ (ʫʞʝ ʙʦʣʝʝ 35 ʣʝʪ) ʚʦʜʦ-
ʭʨʘʥʠʣʠʱʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʨʝʞʠʤʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 
ʥʘʧʦʣʥʝʥʠʷ ʅʇʋ 63 ʤ ɹʉ. ʇʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʥʦ ʦʪ-
ʥʦʩʠʪʩʷ ʢ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤ ʧʦʡʤʝʥʥʦʛʦ ʪʠʧʘ, ʧʦ 
ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʦʙʲʝʤʫ ʠ ʧʣʦ-
ʱʘʜʠ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ) ï ʢ ʨʫʩʣʦʚʦ-ʦʟʝʨʥʳʤ, ʧʦ ʛʣʫ-
ʙʠʥʝ ï ʢ ʤʝʣʢʦʚʦʜʥʳʤ ʚʦʜʦʝʤʘʤ. ʊʨʦʬʠʯʝʩʢʠʡ ʩʪʘ-
ʪʫʩ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʭʣʦʨʦʬʠʣʣʘ ʠ 
ʙʠʦʤʘʩʩʝ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦ ʵʚ-
ʪʨʦʬʥʳʤ [8ï9]. ʇʦʩʣʝ ʧʨʠʥʷʪʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ 
ʨʝʰʝʥʠʷ ʦ ʢʦʥʩʝʨʚʘʮʠʠ ʫʨʦʚʥʷ ʥʘʧʦʣʥʝʥʠʷ ʏʝʙʦʢ-
ʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʪʤʝʪʢʝ 63 ʤ ɹʉ ʘʢʪʫʘ-
ʣʠʟʠʨʦʚʘʣʩʷ ʚʦʧʨʦʩ ʦ ʜʠʘʛʥʦʩʪʠʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʫ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʧʣʘʥʠʨʫʝʤʦʛʦ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ 
ʛʠʜʨʦʫʟʣʘ (ʅʅʇɻ) ʠ ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʤ ʚʦʜʦʭʨʘʥʠʣʠ-
ʱʘ [10]. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʅʅʇɻ ʦʙʫ-
ʩʣʦʚʣʝʥʘ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʦʨʤʘʣʴʥʳʭ ʩʫʜʦʭʦʜʥʳʭ ʫʩ-
ʣʦʚʠʡ ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʛʣʫʙʠʥʦʡ 4,0 ʤ ʥʘ ʧʨʦ-
ʙʣʝʤʥʦʤ ʫʯʘʩʪʢʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪ ɻʦʨʦʜʝʮʢʦʛʦ 
ʛʠʜʨʦʫʟʣʘ ʜʦ ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ. 
ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʙʠʦʮʝʥʦʟʦʚ ʟʦʥʳ 
ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 
(ʥʘ ʧʨʠʤʝʨʝ ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟʦʚ, ʘʣʴʛʦʮʝʥʦʟʦʚ ʠ ʟʦ-
ʦʙʝʥʪʦʮʝʥʦʟʦʚ) ʠ ʧʨʦʛʥʦʟ ʠʭ ʧʝʨʝʩʪʨʦʝʢ ʧʨʠ ʚʚʝʜʝ-
ʥʠʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʅʅʇɻ. 

˸͔͙͊ͭͪ͊͡· ͙ ͔ͣͭͦ͒· ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʦʥʳ 

ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʪ 
ʧʣʦʪʠʥʳ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ ʜʦ ʥ.ʧ. ɹʦʣʴʰʦʝ ʂʦʟʠ-
ʥʦ ʚ 2015ï2017 ʛʛ. ɿʘ ʦʩʥʦʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʨʝ-
ʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʟʦʥʳ ʨʝʯʥʦʡ ʛʠʜ-
ʨʘʚʣʠʢʠ ʙʳʣʠ ʚʟʷʪʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ, ʧʦʣʫ-
ʯʝʥʥʳʝ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʩʝʟʦʥʳ 2016ï2017 ʛʛ. ʆʪʙʦʨ 
ʠ ʦʙʨʘʙʦʪʢʘ ʧʨʦʙ ʛʠʜʨʦʙʠʦʥʪʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʦʙʱʝ-
ʧʨʠʥʷʪʳʤʠ ʚ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʤʝʪʦʜʘʤʠ [11ï12]. 
ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʟʦʥʳ ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠ-

ʢʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʘʥʘʣʦʛʠʡ. 
ʋʥʠʢʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 
ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʚʦʜʦʝʤʘ-ʘʥʘʣʦʛʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʥʝ 
ʜʨʫʛʦʝ ʘʥʘʣʦʛʠʯʥʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʫʩʣʦʚʠʷʭ ʟʘʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ, ʘ ʏʝʙʦʢʩʘʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 
ʧʣʘʥʢʪʦʥ ʢʦʪʦʨʦʛʦ ʧʦʜʨʦʙʥʦ ʠʟʫʯʘʣʩʷ ʩ ʤʦʤʝʥʪʘ ʝʛʦ 
ʩʦʟʜʘʥʠʷ ʚ 1981 ʛ. [13 ʠ ʜʨ.]. 
ʅʝʩʤʦʪʨʷ ʥʘ ʭʦʨʦʰʫʶ ʠʟʫʯʝʥʥʦʩʪʴ ʏʝʙʦʢʩʘʨʩʢʦ-

ʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ [13ï17 ʠ ʜʨ.], ʧʦʣʥʳʭ ʘʥʘʣʦʛʦʚ 
ʠʩʭʦʜʥʦʛʦ ʚʦʜʦʝʤʘ ʉʦʨʤʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 
ʥʘʡʪʠ ʥʝ ʫʜʘʣʦʩʴ. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʙʠʦʬʦʥʜʦʤ ʩ 
ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʣʠʤʥʦʬʠʣʴʥʦʛʦ ʧʣʘʥʢʪʦʥʘ ʦʢʘʟʘʣʩʷ 
ʦʟʝʨʥʳʡ ʟʦʦʧʣʘʥʢʪʦʮʝʥʦʟ ʥʘ 3-ʡï4-ʡ ʛʦʜ ʩʫʱʝʩʪʚʦ-
ʚʘʥʠʷ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɺ ʧʨʦʮʝʩʩʝ ʵʢ-
ʟʦʛʝʥʥʦʡ ʩʫʢʮʝʩʩʠʠ ʫʞʝ ʥʘ 5-ʡ ʛʦʜ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝ-
ʥʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʟʦʦʧʣʘʥʢʪʦʥ ʧʨʠʦʙʨʝʣ 
ʯʝʨʪʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʠʧʣʦʪʠʥʥʳʭ 
ʧʣʝʩʦʚ ʚʦʣʞʩʢʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱ. 

˾͔ͯ͘͡Έͭ͊ͭ· ͙ ͙ͻ ͔͙͔ͦ͋ͫͯ͗͒ͤ 
ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʳ 

ʛʠʜʨʦʙʠʦʮʝʥʦʟʦʚ ʟʦʥʳ ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʏʝʙʦʢ-
ʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʫʙʣʠʢʘʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʦʦʧʣʘʥʢʪʦʥʝ ʟʦʥʳ ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠ-
ʢʠ (ʦʪ ʧʣʦʪʠʥʳ ɻʦʨʴʢʦʚʩʢʦʡ ɻʕʉ ʜʦ ʫʩʪʴʷ ʨ. ʆʢʠ), 
ʝʜʠʥʠʯʥʳ [10; 18]. ʅʘ ʘʢʚʘʪʦʨʠʠ ʟʦʥʳ ʨʝʯʥʦʡ ʛʠʜ-
ʨʘʚʣʠʢʠ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʙʦʣʝʝ 90 ʚʠʜʦʚ ʠ 
ʧʦʜʚʠʜʦʚ ʟʦʦʧʣʘʥʢʪʦʥʘ. ʇʦ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʩʦ-
ʩʪʘʚʫ ʚʩʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚʠʜʳ ʷʚʣʷʣʠʩʴ ʪʠ-
ʧʠʯʥʳʤʠ ʜʣʷ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʟʘ ʠʩʢʣʶ-
ʯʝʥʠʝʤ ʜʚʫʭ ʚʠʜʦʚ-ʚʩʝʣʝʥʮʝʚ ï ʢʦʣʦʚʨʘʪʢʠ Kel-
licottia bostoniensis (Rousselet, 1908) ʠ ʚʝʪʚʠʩʪʦʫʩʦʛʦ 
ʨʘʯʢʘ Diaphanosoma orghidani (Negrea, 1982). 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʩʝʭ ʚʥʫʪʨʠʢʘʩʢʘʜ-

ʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ, 
ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʦʜʥʳʭ ʤʘʩʩ ʚʦʜʦʭʨʘʥʠ-
ʣʠʱ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʳʰʝ ʚ ʢʘʩʢʘʜʝ. ɺ ʟʦʥʝ ʨʝʯʥʦʡ 
ʛʠʜʨʘʚʣʠʢʠ ʚʦʜʥʳʝ ʤʘʩʩʳ ʬʦʨʤʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʚʦʜ-
ʥʳʭ ʤʘʩʩ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʣʘʥʢʪʦʥ-
ʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʟʦʥʳ ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʧʨʝʜʩʪʘʚ-
ʣʷʶʪ ʩʦʙʦʡ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʠ ʦʙʝʜʥʝʥʥʳʝ ʩʦ-
ʦʙʱʝʩʪʚʘ ʧʨʠʧʣʦʪʠʥʥʦʡ ʯʘʩʪʠ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦ-
ʭʨʘʥʠʣʠʱʘ. ʊʨʘʚʤʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʣʘʥʢʪʦʥ 
ʦʢʘʟʳʚʘʝʪ ʧʨʦʭʦʞʜʝʥʠʝ ʚʦʜʥʳʭ ʤʘʩʩ ʯʝʨʝʟ ʪʫʨʙʠʥʳ 
ɻʕʉ ʠ ʚʦʜʦʩʣʠʚ ʯʝʨʝʟ ʛʨʝʙʝʥʴ ʧʣʦʪʠʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʩʩʦʚʘʷ ʛʠʙʝʣʴ ʦʨʛʘʥʠʟʤʦʚ ʟʦʦʧʣʘʥʢ-
ʪʦʥʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. 
ʇʦʢʘʞʝʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚʝʨʭʥʝʛʦ ʠ 
ʥʠʞʥʝʛʦ ʙʴʝʬʦʚ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 
ʠʶʣʝ 2017 ʛ. ɺ ʩʦʩʪʘʚʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ 
ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 50 ʚʠ-
ʜʦʚ. ʂʦʤʧʣʝʢʩ ʚʠʜʦʚ-ʜʦʤʠʥʘʥʪʦʚ ʩʦʩʪʦʷʣ ʠʟ ʥʘʫʧʣʠ-
ʘʣʴʥʳʭ ʠ ʢʦʧʝʧʦʜʠʪʥʳʭ ʩʪʘʜʠʡ ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙ-
ʨʘʟʥʳʭ, ʘ ʪʘʢʞʝ ʨʘʯʢʘ Daphnia galeata (Sars, 1864). 
ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʝʦʙʣʘʜʘʣʠ 
ʨʘʢʦʦʙʨʘʟʥʳʝ (77,9% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦ-
ʧʣʘʥʢʪʦʥʘ). ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʚʠʜʦʚ ʧʨʠʥʘʜʣʝʞʘʣʦ ʢʦʣʦʚʨʘʪʢʘʤ (20 ʠʟ 50 ʚʠʜʦʚ). ɺ 
ʩʦʩʪʘʚʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʥʠʞʥʝʛʦ ʙʴʝʬʘ ʅʠʞʝʛʦʨʦʜʩʢʦʡ 
ɻʕʉ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 36 ʚʠʜʦʚ. ʂʦʤʧʣʝʢʩ ʚʠʜʦʚ-
ʜʦʤʠʥʘʥʪʦʚ ʦʩʪʘʣʩʷ ʧʨʝʞʥʠʤ, ʦʜʥʘʢʦ ʢ ʥʝʤʫ ʧʨʠʩʦ-
ʝʜʠʥʠʣʩʷ ʨʘʯʦʢ Mesocyclops leuckarti (Claus, 1857). 
ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ 
ʟʘʤʝʪʥʦ ʩʦʢʨʘʪʠʣʦʩʴ (ʜʦ 55,9% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦ-
ʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ), ʧʨʠ ʵʪʦʤ ʠʤʝʥʥʦ ʚʝʩʣʦʥʦʛʠʝ ʨʘʯ-
ʢʠ ʩʪʘʣʠ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʵʪʦʤ ʮʝʥʦʟʝ. 
ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʯʝʨʝʟ ʘʛʨʝʛʘʪʳ 
ɻʕʉ ʯʠʩʣʝʥʥʦʩʪʴ ʢʨʫʧʥʦʛʦ ʨʘʯʢʘ (ʜʦʤʠʥʘʥʪʘ) Daph-
nia galeata ʩʥʠʟʠʣʘʩʴ ʚ 1,7 ʨʘʟʘ (ʩ 3,84 ʪʳʩ. ʵʢʟ./ʤį ʜʦ 
2,29 ʪʳʩ. ʵʢʟ./ʤį). ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʚʳʙʳʚʰʠʭ ʠʟ 
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ʧʣʘʥʢʪʦʥʘ ʦʨʛʘʥʠʟʤʦʚ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʚʝʩʣʦʥʦʛʠʭ 
ʨʘʯʢʦʚ (Copepoda), ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʫʧʣʠʘʣʴʥʳʭ ʠ ʢʦ-
ʧʝʧʦʜʠʪʥʳʭ ʩʪʘʜʠʡ ʢʦʪʦʨʳʭ ʩʥʠʟʠʣʘʩʴ ʚ 3 ʠ 5 ʨʘʟ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʠʩʣʦ ʚʠʜʦʚ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ 
ʙʴʝʬʝ ɻʕʉ ʫʤʝʥʴʰʠʣʦʩʴ ʚ 1,5 ʨʘʟʘ, ʧʨʦʠʟʦʰʣʦ ʩʠʣʴ-
ʥʦʝ ʦʙʝʜʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʦʣʦʚʨʘʪʦʢ ʠ ʚʝʪʚʠ-
ʩʪʦʫʩʳʭ ʨʘʯʢʦʚ. ɺ ʩʨʝʜʥʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ 
ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʪʫʨʙʠʥʳ ʅʠ-
ʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ ʩʦʢʨʘʪʠʣʠʩʴ ʚ ʪʨʠ ʨʘʟʘ. 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʣʘʥʢʪʦʥʥʳʝ ʦʨʛʘʥʠʟ-
ʤʳ ʦʢʘʟʳʚʘʶʪ ʪʘʢʞʝ ʩʪʦʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʙʝʨʝ-
ʛʘʭ ʚʝʨʭʥʝʡ ʨʝʯʥʦʡ ʯʘʩʪʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠ-
ʣʠʱʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʦʜʦʚ ɿʘʚʦʣ-
ʞʴʷ, ɻʦʨʦʜʮʘ, ʇʨʘʚʜʠʥʩʢʘ, ɹʘʣʘʭʥʳ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 
ʩʪʦʢʠ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʦ-
ʜʝʨʞʘʱʠʝ ʚʦʣʦʢʥʘ ʮʝʣʣʶʣʦʟʳ, ʟʘʩʦʨʷʶʪ ʬʠʣʴʪʨʘʮʠ-
ʦʥʥʳʝ ʘʧʧʘʨʘʪʳ ʢʣʘʜʦʮʝʨ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝ-
ʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʠ, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ, ʫʤʝʥʴʰʝʥʠʶ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʜʦʝʤʘ ʢ ʩʘʤʦ-
ʦʯʠʱʝʥʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʥʢʪʦʥ ʚʝʨʭʥʝʡ ʨʝʯʥʦʡ 
ʯʘʩʪʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ-
ʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. ʇʝʨʠʦ-
ʜʠʯʝʩʢʠʝ ʧʦʧʫʩʢʠ ʚʦʜ ʠʟ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠ-
ʣʠʱʘ, ʧʨʦʠʟʚʦʜʷʱʠʝʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʫʜʦʭʦʜʩʪʚʘ 
ʥʘ ʦʙʤʝʣʝʚʰʝʤ ʫʯʘʩʪʢʝ, ʧʨʠʚʦʜʷʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ 
ʢʦʣʝʙʘʥʠʷʤ ʫʨʦʚʝʥʥʦʛʦ ʨʝʞʠʤʘ, ʯʪʦ ʪʘʢʞʝ ʥʝʙʣʘʛʦ-
ʧʨʠʷʪʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʪʨʫʢʪʫʨʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 
ʨʘʟʚʠʪʠʝ ʛʠʜʨʦʙʠʦʥʪʦʚ. ʀ, ʥʘʢʦʥʝʮ, ʧʨʦʚʦʜʠʚʰʠʝʩʷ 
ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʜʥʦʫʛʣʫʙʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʨʠʚʦʜʠ-
ʣʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʫʪʥʦʩʪʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳ-
ʟʳʚʘʣʦ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʣʘʥʢʪʦʥʘ. 
ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʧʣʘʥʢʪʦʥʘ ʟʦʥʳ ʨʝʯ-
ʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʮʝ-
ʣʦʤ ʧʨʝʪʝʨʧʝʚʘʣʠ ʠʟʤʝʥʝʥʠʷ, ʜʦʩʪʠʛʘʷ ʥʘʠʙʦʣʴʰʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 
ʠʶʥʝ ʠ ʠʶʣʝ. ʊʘʢ, ʚ 2016ï2017 ʛʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦ-
ʧʣʘʥʢʪʦʥʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 11,96 ʜʦ 
15,04 ʪʳʩ. ʵʢʟ./ʤį, ʙʠʦʤʘʩʩʘ ʦʪ 0,45 ʜʦ 0,66 ʛ/ʤį. ɺʠ-
ʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʩʦʩʪʘʚʣʷʣʦ 47ï68 ʚʠʜʦʚ. ɺ ʮʝʣʦʤ 
ʧʣʘʥʢʪʦʥ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʢʘʢ ʣʠʤʥʦʬʠʣʴʥʳʡ, ʧʨʠ 
ʵʪʦʤ ʩʦʩʪʘʚ ʜʦʤʠʥʘʥʪʦʚ ʤʝʥʷʣʩʷ. ʊʘʢ, ʚ ʧʣʘʥʢʪʦʥʝ 
ʨʝʯʥʦʛʦ ʫʯʘʩʪʢʘ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 
ʠʶʥʝ ʜʦʤʠʥʠʨʦʚʘʣʘ ʢʦʣʦʚʨʘʪʢʘ Keratella cochlearis 
(Gosse, 1851), ʚ ʠʶʣʝ ï Mesocyclops leuckarti, 
Daphnia galeata, ʢʦʧʝʧʦʜʠʪʥʳʝ ʠ ʥʘʫʧʣʠʘʣʴʥʳʝ ʩʪʘ-
ʜʠʠ Copepoda. ɺ ʘʚʛʫʩʪʝ ʷʜʨʦ ʜʦʤʠʥʘʥʪʦʚ ʦʩʪʘʣʦʩʴ 
ʧʨʝʞʥʠʤ, ʦʜʥʘʢʦ ʚ ʥʝʛʦ ʚʦʰʣʘ ʢʦʣʦʚʨʘʪʢʘ Synchaeta 
pectinata (Ehrenberg, 1832). ɺ ʦʩʝʥʥʝʤ ʧʣʘʥʢʪʦʥʝ ʚ 
ʜʦʤʠʥʠʨʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʚʭʦʜʠʣʠ ʢʦʣʦʚʨʘʪʢʠ Cono-
chilus unicornis (Rousselet, 1892), Euchlanis dilatata 
(Ehrenberg, 1832), ʚʝʪʚʠʩʪʦʫʩʳʡ ʨʘʯʦʢ Bosmina longi-
rostris (O.F. Muller, 1785), ʘ ʪʘʢʞʝ ʥʘʫʧʣʠʘʣʴʥʳʝ ʩʪʘ-
ʜʠʠ ʚʝʩʣʦʥʦʛʠʭ ʨʘʢʦʦʙʨʘʟʥʳʭ. ɺ ʘʚʛʫʩʪʝ ʥʘʙʣʶʜʘ-
ʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʧʣʘʥʢʪʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʶʣʝʤ 
(ʯʠʩʣʝʥʥʦʩʪʴ 3,56 ʪʳʩ. ʵʢʟ./ʤį, ʙʠʦʤʘʩʩʘ 0,19 ʛ/ʤį). 
ɺʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ 43 ʚʠʜʦʚ. ɺ ʩʝʥ-
ʪʷʙʨʝ ʯʠʩʣʝʥʥʦʩʪʴ ʟʦʦʧʣʘʥʢʪʦʥʘ ʩʦʩʪʘʚʠʣʘ 5,62 ʪʳʩ. 
ʵʢʟ./ʤį, ʙʠʦʤʘʩʩʘ ʜʦʩʪʠʛʣʘ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘ ʧʝʨʠʦʜ 
ʥʘʙʣʶʜʝʥʠʡ ʟʥʘʯʝʥʠʡ ï 0,04 ʛ/ʤį, ʯʠʩʣʦ ʚʠʜʦʚ ï 40. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʙʱʝʩʪʚʦ ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʟʦʥʝ 

ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ 

ʢʘʢ ʣʠʤʥʦʬʠʣʴʥʦʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʳʤ ʬʦʨʤʠʨʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʘ ʠ ʠʩʧʳʪʳʚʘʶʱʝʝ ʤʥʦʛʦʧʣʘʥʦʚʦʝ ʘʥʪʨʦ-

ʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʦʥʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʟʦʥʳ ʨʝʯʥʦʡ 
ʛʠʜʨʘʚʣʠʢʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʥʘʩʪʦ-
ʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʥʦʩʠʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʝʥʪʦʩʥʳʝ ʩʲʝʤʢʠ ʠ ʠʟʫʯʝʥʠʝ ʟʦʦʙʝʥ-
ʪʦʩʘ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ, ʯʪʦ ʥʘʭʦʜʠʪ ʩʚʦʝ 
ʦʪʨʘʞʝʥʠʝ ʚ ʨʷʜʝ ʧʫʙʣʠʢʘʮʠʡ [10; 19ï21]. ɿʦʥʘ ʨʝʯ-
ʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʭʘ-
ʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʪʝʯʝʥʠʷ ʠ ʧʦ-
ʚʩʝʤʝʩʪʥʦ ʧʝʩʯʘʥʳʤ ʛʨʫʥʪʦʤ, ʤʝʩʪʘʤʠ ï ʩ ʧʨʠʤʝʩʴʶ 
ʛʣʠʥʳ, ʢʘʤʥʝʡ ʠ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ. ʅʘ ʦʪʜʝʣʴʥʳʭ 
ʫʯʘʩʪʢʘʭ ʨʠʧʘʣʠ ʦʪʤʝʯʝʥʳ ʟʘʨʦʩʣʠ ʚʳʩʰʝʡ ʚʦʜʥʦʡ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɻʣʫʙʠʥʘ ʚ ʤʝʩʪʘʭ ʦʪʙʦʨʘ ʧʨʦʙ ʢʦʣʝ-
ʙʘʣʘʩʴ ʦʪ 1,5 ʜʦ 5 ʤʝʪʨʦʚ. ɺ ʠʶʣʝ 2015 ʛʦʜʘ ʥʘ ʦʙ-
ʩʣʝʜʦʚʘʥʥʦʤ ʫʯʘʩʪʢʝ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 
ʦʙʥʘʨʫʞʝʥ 31 ʚʠʜ ʟʦʦʙʝʥʪʦʥʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʜʝʥ-
ʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ï 23 ï ʦʪʥʦʩʠʪʩʷ ʢ ʛʝʪʝʨʦ-
ʪʦʧʥʳʤ, ʠʟ ʥʠʭ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ (17 ʚʠ-
ʜʦʚ) ʧʨʠʥʘʜʣʝʞʘʣʠ ʭʠʨʦʥʦʤʠʜʘʤ (Chironomidae). 
ʉʨʝʜʠ ʛʝʪʝʨʦʪʦʧʦʚ ʪʘʢʞʝ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʨʝʦʬʠʣʴ-
ʥʳʝ ʨʫʯʝʡʥʠʢʠ Hydropsyche ornatula McLachlan, 
1878 ʠ ʨʦʜʘ Oecetis, ʤʦʢʨʝʮʳ Probezzia seminigra 
(Panzer, 1798) ʠ Bezzia sp., ʣʠʯʠʥʢʘ ʤʫʭʠ Hydromyia 
dorsalis (Fabricius, 1775). ʂʨʦʤʝ ʣʠʯʠʥʦʢ ʥʘʩʝʢʦʤʳʭ 
ʚ ʩʦʩʪʘʚʝ ʟʦʦʙʝʥʪʦʩʘ ʦʪʤʝʯʝʥʳ 5 ʚʠʜʦʚ ʤʘʣʦʱʝʪʠʥ-
ʢʦʚʳʭ ʯʝʨʚʝʡ (ʂʣʘʩʩ Oligochaeta), ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦ-
ʜʘʤ Limnodrilus, Tubifex ʠ Nais, ʧʠʷʚʢʠ (ʂʣʘʩʩ Hiru-
dinea) Erpobdella octoculata (Linnaeus, 1758). ɹʳʣʠ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʢʦʦʙʨʘʟʥʳʭ 
(ʂʣʘʩʩ Crustacea): ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʡ ʚʠʜ Dikerogam-
marus haemobaphes (Eichwald, 1841) ʠ ʚʠʜ-ʚʩʝʣʝʥʝʮ, 
ʙʘʡʢʘʣʴʩʢʘʷ ʘʤʬʠʧʦʜʘ Gmelinoides fasciatus (Steb-
bing, 1899), ʘʢʪʠʚʥʦ ʚʩʝʣʷʚʰʘʷʩʷ ʚ 1960-ʭ ʛʦʜʘʭ ʚ 
ɻʦʨʴʢʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʚʠʜʳ 
ʷʚʣʷʶʪʩʷ ʦʙʳʯʥʳʤʠ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʝʡ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʳ. 
ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʦʦʙʝʥʪʦʩʘ 

ʚ ʟʦʥʝ ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʩʦʩʪʘʚʣʷʣʦ 563,33 Ñ 
245,32 ʵʢʟ./ʤĮ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʝʥʪʦʩ ʙʳʣ ʧʨʝʜ-
ʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʠʤʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳ-
ʤʠ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʙʱʝʡ ʙʠʦʤʘʩʩʳ ʙʳʣʦ ʥʠʟʢʠʤ 
ï 0,90Ñ0,27 ʛ/ʤĮ. ɺ ʮʝʣʦʤ ʥʘ ʦʙʩʣʝʜʦʚʘʥʥʦʤ ʫʯʘʩʪʢʝ 
ʜʦʤʠʥʠʨʫʶʱʝʡ ʢʘʢ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʙʠʦ-
ʤʘʩʩʝ ʛʨʫʧʧʦʡ ʷʚʣʷʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ 
Chironomidae, ʘ ʩʨʝʜʠ ʥʠʭ ï Cladotanytarsus gr. man-
cus (Walker, 1856). ʉʫʙʜʦʤʠʥʘʥʪʘʤʠ ʷʚʣʷʣʠʩʴ ʭʠʨʦ-
ʥʦʤʠʜʳ Polypedilum breviantennatum Tshernovskij, 
1949 ʠ Robackia demeijerei (Kruseman, 1933), ʨʫʯʝʡ-
ʥʠʢʠ Hydropsyche ornatula McLachlan, 1878 ʠ ʨʘʢʦ-
ʦʙʨʘʟʥʳʝ Dikerogammarus hemobaphes (Eichwald, 
1841). ʇʨʦʯʠʝ ʚʠʜʳ ʦʪʥʦʩʠʣʠʩʴ ʢ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤ ʠ 
ʚʩʪʨʝʯʝʥʥʳʤ ʚ ʝʜʠʥʠʯʥʳʭ ʵʢʟʝʤʧʣʷʨʘʭ. ʈʘʩʧʨʝʜʝʣʝ-
ʥʠʝ ʟʦʦʙʝʥʪʦʩʘ, ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 
ʩʦʩʪʘʚ ʥʘ ʘʢʚʘʪʦʨʠʠ ʟʦʥʳ ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʏʝʙʦʢ-
ʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʦʩʠʣʠ ʤʦʟʘʠʯʥʳʡ ʭʘʨʘʢ-
ʪʝʨ. ɿʜʝʩʴ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʩʘʤʤʦʨʝʦʬʠʣʴʥʳʝ ʙʠʦ-
ʮʝʥʦʟʳ, ʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʝʥʥʳ ʥʠʟʢʠʝ ʢʦʣʠʯʝʩʪʚʝʥ-
ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
ɺ ʮʝʣʦʤ ʧʨʠ ʥʝʚʳʩʦʢʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʷʭ ʟʦʦʙʝʥʪʦʩʘ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʏʝʙʦʢʩʘʨ-
ʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʘʢʚʘʪʦ-
ʨʠʠ ʙʳʣʦ ʥʝʨʘʚʥʦʤʝʨʥʳʤ, ʟʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ, 
ʙʠʦʤʘʩʩʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ɺ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʪ-
ʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ 
ʟʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʚ ʨʘʡʦʥʝ ʧʨʘʚʦʙʝ-
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ʨʝʞʴʷ. ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʙʳʣʠ ʦʪ-
ʤʝʯʝʥʳ ʥʘ ʩʪʚʦʨʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʠʞʝ ʧʣʦʪʠʥʳ 
ɻʦʨʴʢʦʚʩʢʦʡ ɻʕʉ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʣʝʚʦʙʝʨʝʞʴʝ ʥʠ-
ʞʝ ʛ. ɻʦʨʦʜʮʘ, ʘ ʪʘʢʞʝ ʚ ʣʝʚʦʙʝʨʝʞʴʝ ʥʠʞʝ ʛ. ɹʘʣʘʭ-
ʥʳ ʠ ʚʳʰʝ ʥ.ʧ. ɹʦʣʴʰʦʝ ʂʦʟʠʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ 
(3120 ʵʢʟ./ʤĮ ʠ 2,84 ʛ/ʤĮ) ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʩʪʘʥʮʠʠ 
ʧʨʘʚʦʙʝʨʝʞʴʝ ʥʠʞʝ ʥ.ʧ. ɹʦʣʴʰʦʝ ʂʦʟʠʥʦ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʮʝʣʦʤ ʟʦʥʘ 

ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʦʜʥʦʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ɿʦʦʙʝʥʪʦʩ 
ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 
ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʩʘʤʤʦʨʝʦʬʠʣʴʥʦʤʫ, ʩ ʥʠʟʢʠʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 
ʅʘʢʦʧʣʝʥʥʳʡ ʟʘ ʜʝʩʷʪʠʣʝʪʠʷ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝ-

ʨʠʘʣ ʧʦ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʡ ʛʠʜʨʦʙʠʦʮʝʥʦʟʦʚ ʚʦʜʦ-
ʭʨʘʥʠʣʠʱ ʈʦʩʩʠʠ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʪʜʝʣʴʥʳʝ 
ʵʪʘʧʳ ʠʭ ʨʘʟʚʠʪʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʥʘ ʧʝʨʠʦʜʠʟʘʮʠʶ ʨʘʟʚʠʪʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ. ʉʦʛʣʘʩʥʦ 
ʧʝʨʚʦʡ, ʚ ʞʠʟʥʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʪʤʝʯʘʝʪʩʷ ʵʪʘʧ/ʩʪʘ-
ʜʠʷ çʤʦʣʦʜʦʩʪʠè, ʥʘʯʠʥʘʶʱʠʡʩʷ ʧʨʠ ʟʘʨʝʛʫʣʠʨʦʚʘ-
ʥʠʠ ʩʪʦʢʘ ʨʝʢ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠ-
ʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʭʦʜʠʪ ʚ ʧʝʨʚʳʝ 
ʛʦʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ [22ï25]. ʅʘ ʵʪʦʤ 
ʵʪʘʧʝ ʚ ʚʦʜʫ ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʦʩʪʫʧʘʝʪ ʙʦʣʴʰʦʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʙʠʦʛʝʥʦʚ ʠ ʦʨʛʘʥʠʢʠ ʠʟ ʟʘʪʦʧʣʝʥʥʳʭ ʧʦʯʚ ʠ 
ʨʘʟʣʘʛʘʶʱʝʡʩʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʚʩʧʳʰʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʚʩʝʭ ʪʨʦʬʠʯʝ-
ʩʢʠʭ ʫʨʦʚʥʝʡ. ʅʘʙʣʶʜʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʙʠʦ-
ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʵʬʬʝʢʪ ʧʦʜʧʦʨʘè [26]. ɼʘʣʝʝ ʩʣʝʜʫʝʪ 
ʩʪʘʜʠʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʥʝʝ ʩʥʠʞʝ-
ʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʅʘʧʨʘʚʣʝʥ-
ʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʵʪʦʪ ʜʦʩʪʘ-
ʪʦʯʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʞʠʟʥʠ ʚʦʜʦʭʨʘʥʠ-
ʣʠʱʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʦ-
ʛʠʭ ʬʘʢʪʦʨʦʚ: ʚʦʜʦʦʙʤʝʥʘ, ʨʘʩʭʦʜʘ ʚʦʜʳ, ʦʩʦʙʝʥʥʦ-
ʩʪʝʡ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʩʝʟʦʥʥʦʩʪʠ ʠ ʜʨ. [27]. ʉʦʛʣʘʩ-
ʥʦ ʜʨʫʛʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ, ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘ-
ʧʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ: 1) ʚʩʧʳʰʢʘ ʪʨʦ-
ʬʠʠ (çʵʬʬʝʢʪ ʧʦʜʞʦʛʘ ʠ ʚʟʨʳʚʘè); 2) ʪʨʦʬʠʯʝʩʢʘʷ 
ʜʝʧʨʝʩʩʠʷ ʠʣʠ çʜʝʧʨʝʩʩʠʷ ʵʢʦʩʠʩʪʝʤʳè; 3) ʧʦʩʪʝ-
ʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʨʦʬʠʠ ʠʣʠ ʩʪʘʙʠʣʠʟʘʮʠʷ, çʦʪʥʦ-
ʩʠʪʝʣʴʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷè [28ï29]. ʊʨʝʪʠʡ ʵʪʘʧ, ʥʘ 
ʢʦʪʦʨʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘʭʦʜʷʪʩʷ ʜʣʠʪʝʣʴʥʳʡ ʧʝ-
ʨʠʦʜ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚ ʞʠʟʥʠ ʚʦʜʦʭʨʘʥʠʣʠʱ 
[29]. ʕʪʘʧ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʵʢʦʩʠʩʪʝʤ 
ʚʦʜʦʭʨʘʥʠʣʠʱ ʜʦʣʞʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠ ʟʘʚʝʨʰʠʪʴʩʷ 
ʢʣʠʤʘʢʩʦʤ ï ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ ʵʢʦ-
ʩʠʩʪʝʤʦʡ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʛʠʜʨʦʙʠʦʮʝʥʦʟʳ ʥʘʭʦʜʷʪʩʷ ʚ 
ʛʘʨʤʦʥʠʠ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ [30]. 
ʆʜʥʘʢʦ ʧʨʠ ʘʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱ 
ʚ ʮʝʣʷʭ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ, ʦʨʦʰʝʥʠʷ ʠ ʜʨ. ʵʢʦʩʠʩʪʝʤʳ 
ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʝ ʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷ, ʘ ʜʝʛʨʘʜʠʨʫʶʪ 
[31]. ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʵʪʘʧ çʘʥ-
ʪʨʦʧʦʛʝʥʥʦʡ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠè. ɼʣʷ ʚʦʜʦʭʨʘʥʠʣʠʱ 
ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʝʩʪʨʫʢʮʠʠ ʥʘʜ ʧʨʦʜʫʢʮʠ-
ʝʡ, ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʨʳʙʦʧʨʦʜʫʢʮʠʠ [31]. ʇʦ 
ʤʥʝʥʠʶ ɺ.ʅ. ʗʢʦʚʣʝʚʘ [32], ʵʢʦʩʠʩʪʝʤʳ ʙʦʣʴʰʠʭ 
ʚʦʜʦʭʨʘʥʠʣʠʱ ʧʨʦʭʦʜʷʪ ʵʪʘʧ ʨʝʛʨʝʩʩʠʚʥʦʡ ʵʚʦʣʶ-
ʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʩʥʠʞʝʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʨʦʜʫʢʮʠʠ ʢʦʥʩʫʤʝʥʪʦʚ. ʕʪʠ ʥʝʛʘ-
ʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʘʨʷʜʫ ʩ ʵʚʪʨʦʬʠʨʦʚʘʥʠʝʤ, ʟʘʠʣʝ-
ʥʠʝʤ, ʟʘʨʘʩʪʘʥʠʝʤ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʝʤ, ʷʚʣʷʶʪʩʷ ʧʨʷ-
ʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʦ-
ʜʦʭʨʘʥʠʣʠʱ ʠ ʠʭ ʥʝʝʩʪʝʩʪʚʝʥʥʦʛʦ, ʥʝ ʠʤʝʶʱʝʛʦ 
ʧʨʠʨʦʜʥʳʭ ʘʥʘʣʦʛʦʚ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. 

ʇʨʦʛʥʦʟ ʘʣʴʛʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʘʢʚʘʪʦʨʠʠ 
ʅʅʇɻ. ʇʣʘʥʠʨʫʝʤʳʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʚʦʜʳ ʧʨʠ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʝ ʠ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʅʠʞʝʛʦʨʦʜ-
ʩʢʦʛʦ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ ʩʥʠʟʠʪ ʚʦʜʦʦʙʤʝʥ ʠ 
ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʦʜʳ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʨ. ɺʦʣʛʠ 
(ʦʪ ʧʣʦʪʠʥʳ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ ʜʦ ʥ.ʧ. ɹ. ʂʦʟʠʥʦ) 
ï ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʬʘʢʪʦʨʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʴ ʚʝʛʝʪʘʮʠʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʚ ʚʦʜʦʝʤʘʭ 
ʨʝʯʥʦʛʦ ʪʠʧʘ ʠ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʩ ʚʳʩʦʢʠʤ ʚʦʜʦ-
ʦʙʤʝʥʥʦʤ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʧʨʠʚʝʜʝʪ ʢ ʯʘ-
ʩʪʠʯʥʦʤʫ ʟʘʪʦʧʣʝʥʠʶ ʧʣʦʱʘʜʝʡ ʩʫʰʠ, ʚʦʟʨʘʩʪʘʥʠʶ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʛʝʥʦʚ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʵʪʠʤ ʠʥʪʝʥ-
ʩʠʚʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʚʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ. ɺ ʧʝʨ-
ʚʳʝ ʛʦʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʠʟʢʦʥʘ-
ʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 
ʵʬʬʝʢʪ çʙʠʦʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʚʟʨʳʚʘè, ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʠ ʙʠʦʤʘʩʩʳ ʛʠʜʨʦʙʠʦʥʪʦʚ, 
ʥʘʙʣʶʜʘʚʰʝʛʦʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʚʦʣʞʩʢʠʭ ʚʦ-
ʜʦʭʨʘʥʠʣʠʱʘʭ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. ʉʦ-
ʟʜʘʥʠʝ ʥʠʟʢʦʥʘʧʦʨʥʦʡ ʧʣʦʪʠʥʳ ʚ ʨʘʡʦʥʝ ʥ.ʧ. ɹ. ʂʦ-
ʟʠʥʦ ʫʭʫʜʰʠʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʭʨʘʥʠ-
ʣʠʱʘ ʥʠʞʝ ʧʣʦʪʠʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫ-
ʶʱʠʡ ʧʨʦʪʦʯʥʳʡ ʨʝʞʠʤ ʪʝʯʝʥʠʡ ʥʘ ʫʯʘʩʪʢʝ ʚʦʜʦ-
ʭʨʘʥʠʣʠʱʘ ʦʪ ʧʣʦʪʠʥʳ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ɻʕʉ ʜʦ ʫʩʪʴʷ 
ʨ. ʆʢʠ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʜʝʨʞʠʚʘ-
ʶʱʠʤ (ʠ ʪʦ ʥʝ ʚʩʝʛʜʘ) ʠʥʪʝʥʩʠʚʥʫʶ ʚʝʛʝʪʘʮʠʶ ʮʠʘ-
ʥʦʧʨʦʢʘʨʠʦʪ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝʜʥʠʭ 
ʣʝʪ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʡ ʚʦʜʥʦʩʪʠ 
(ʠʶʣʴ ï ʘʚʛʫʩʪ) ʩʫʱʝʩʪʚʫʶʱʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʫʞʝ ʥʝ ʩʧʦʩʦ-
ʙʝʥ ʩʜʝʨʞʠʚʘʪʴ ʧʨʦʮʝʩʩʳ çʮʚʝʪʝʥʠʷè ʚʦʜʳ. ʆʙʳʯʥʦ 
ʚ ʥʠʞʥʠʭ ʙʴʝʬʘʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʚ ʨʘʡʦʥʘʭ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʠʭ ʚʦʜʥʳʭ ʤʘʩʩ ʧʨʦʠʩʭʦʜʠʪ ʦʙʝʜʥʝʥʠʝ ʢʘʢ ʩʦ-
ʩʪʘʚʘ, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʪʦʧʣʘʥʢ-
ʪʦʥʘ. ɹʦʣʴʰʠʝ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʠ ʚʦʜʦʦʙʤʝʥ, ʩʥʠ-
ʞʝʥʠʝ ʚʨʝʤʝʥʠ ʜʦʙʝʛʘʥʠʷ ï ʝʜʠʥʩʪʚʝʥʥʳʝ ʧʨʠ ʩʫʱʝ-
ʩʪʚʫʶʱʝʡ ʪʨʦʬʠʯʝʩʢʦʡ ʙʘʟʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʙʦʣʴʰʝ 30 ʤʢʛ/ʣ ʚ ʥʝ-
ʩʢʦʣʴʢʦ ʨʘʟ) ʨʝʛʫʣʷʪʦʨʳ ʚʝʛʝʪʘʮʠʠ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ. 
ɺ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʩʨʝʜʥʷʷ ʧʦ ʩʪʚʦʨʘʤ ʯʠʩʣʝʥ-
ʥʦʩʪʴ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʪ ʧʣʦʪʠʥʳ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦ-
ʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʥ.ʧ. ɹ. ʂʦʟʠʥʦ ʚʦʟʨʘʩʪʘʝʪ (ʘ ʥʝ ʫʤʝ-
ʥʴʰʘʝʪʩʷ, ʢʘʢ ʨʘʥʝʝ) ʚ 2,4 ʨʘʟʘ, ʙʠʦʤʘʩʩʘ ï ʚ 1,3ï
1,6 ʨʘʟ, ʚ ʣʝʚʦʙʝʨʝʞʥʦʤ ʧʦʪʦʢʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʦʜʦʨʦʩʣʝʡ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ 
ʤʥʦʛʦ ʚʳʰʝ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʣʶʙʳʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ 
ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʬʦʨʤʠʨʦ-
ʚʘʥʠʶ ʟʘʩʪʦʷ ʚʦʜʳ, ʯʪʦ ʧʨʦʠʟʦʡʜʝʪ ʧʨʠ ʟʘʨʝʛʫʣʠʨʦ-
ʚʘʥʠʠ ʩʪʦʢʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʣʦʪʠʥʳ ʫ ʥ.ʧ. ɹ. ʂʦ-
ʟʠʥʦ, ʙʫʜʫʪ ʬʘʢʪʦʨʘʤʠ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʤʠ ʨʘʟ-
ʚʠʪʠʶ ʠʥʪʝʥʩʠʚʥʦʛʦ çʮʚʝʪʝʥʠʷè ʚʦʜʳ ʚ ʵʪʦʤ ʚʦʜʦʝ-
ʤʝ ʩʦ ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʋʩʣʦʚʠʷ 
ʩʦʭʨʘʥʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ 68 ʤ ʚʦ ʚʥʦʚʴ ʧʣʘʥʠʨʫʝʤʦʤ 
ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ ʥʘ ʧʨʦ-
ʪʷʞʝʥʠʠ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʛʦʜʘ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʫʪ ʢ 
ʨʦʩʪʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ çʮʚʝʪʝʥʠʷè ʚʦ-
ʜʳ (ʩ ʠʶʥʷ ʧʦ ʩʝʥʪʷʙʨʴ ï ʦʢʪʷʙʨʴ ʚ ʛʦʜʳ ʩ ʤʘʣʦʡ 
ʚʦʜʥʦʩʪʴʶ ʠ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʳʤ ʪʠʧʦʤ ʧʦʛʦʜʳ). ɺʳ-
ʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʮʠʘʥʦʧʨʦʢʘʨʠʦʪ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ ʙʦʣʝʝ 20Áʉ ʧʨʠʚʝʜʝʪ ʢ ʨʦʩʪʫ ʯʠʩ-
ʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʚ ʚʦ-
ʜʦʭʨʘʥʠʣʠʱʝ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ ʜʦ ʵʢʦʣʦʛʠ-
ʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʝʣʠʯʠʥ ʜʣʷ ʚʦʜʦʭʨʘʥʠʣʠʱ 
ʉʨʝʜʥʝʡ ɺʦʣʛʠ. ʉʦʨʤʦʚʩʢʠʡ ʚʦʜʦʟʘʙʦʨ, ʟʘʙʠʨʘʶʱʠʡ 
ʚʦʜʫ ʠʟ ʨ. ɺʦʣʛʠ, ʚ ʧʝʨʠʦʜ ʩ ʠʶʥʷ ʧʦ ʩʝʥʪʷʙʨʴ ʙʫʜʝʪ 
ʧʦʜʚʝʨʞʝʥ ʨʠʩʢʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʩʠʣʴʥʳʤ çʮʚʝʪʝʥʠ-
ʝʤè ʚʦʜ ʚ ʧʣʘʥʠʨʫʝʤʦʤ ʢ ʩʦʟʜʘʥʠʶ ʚʦʜʦʝʤʝ. ʂʨʦʤʝ 
ʪʦʛʦ, ʚʦʟʨʘʩʪʝʪ ʫʛʨʦʟʘ ʫʭʫʜʰʝʥʠʷ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʡ 
ʩʠʪʫʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʚʠʜʳ ʩʠʥʝʟʝʣʝʥʳʭ ʷʚ-
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ʣʷʶʪʩʷ ʪʦʢʩʠʯʥʳʤʠ ʠ ʚʳʜʝʣʷʶʪ ʪʦʢʩʠʥʳ ʨʘʟʥʦʡ 
ʧʨʠʨʦʜʳ ʚ ʚʦʜʫ, ʘ ʦʥʠ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʦʯʠʩʪʢʝ ʥʘ 
ʚʦʜʦʟʘʙʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʠ ʥʝ ʠʩʯʝʟʘʶʪ ʠʟ ʚʦʜʦ-
ʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʧʦʩʣʝ ʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʢʠʧʷʯʝ-
ʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʫʪʚʝʨʞʜʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʩʦʜʝʨʞʘ-
ʥʠʷ ʮʠʘʥʦʪʦʢʩʠʥʦʚ ʚ ʧʨʠʨʦʜʥʦʡ ʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ 
ʚʦʜʝ ʚ ʈʦʩʩʠʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʩʠ-
ʪʫʘʮʠʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʋʞʝ ʚ ʩʦʚʨʝ-
ʤʝʥʥʳʡ ʧʝʨʠʦʜ ʞʠʪʝʣʠ ʉʦʨʤʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʚʦʟ-
ʤʦʞʥʦ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʟʘ 
ʩʯʝʪ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, 
ʚʧʦʩʣʝʜʩʪʚʠʠ ʵʪʠ ʨʠʩʢʠ ʙʫʜʫʪ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʪʴ. 
ʕʪʠ ʚʦʧʨʦʩʳ ʩ ʥʘʫʯʥʳʭ ʧʦʟʠʮʠʡ ʥʝ ʠʩʩʣʝʜʦʚʘʥʳ ʠ 
ʪʨʝʙʫʶʪ ʩʝʨʴʝʟʥʦʡ ʧʨʦʨʘʙʦʪʢʠ. 

ʇʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴ-
ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʦʦʧʣʘʥʢʪʦʥʘ. ɿʦʦʧʣʘʥʢʪʦʥ 
ʩʦʟʜʘʚʘʝʤʦʛʦ ʉʦʨʤʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʙʫʜʝʪ 
ʩʬʦʨʤʠʨʦʚʘʥ ʠʟ ʣʠʤʥʦʬʠʣʴʥʦʛʦ ʧʣʘʥʢʪʦʥʥʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʦʵʪʦʤʫ ʩʫ-
ʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʘʢ ʵʪʦ 
ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʨʝʯʥʦʛʦ ʧʣʘʥʢʪʦʥʘ 
ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʥʳʡ ʧʨʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʠ ʨ. ɺʦʣʛʠ ʠ 
ʩʦʟʜʘʥʠʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʥʝ ʙʫʜʝʪ. 
ɺʩʣʝʜʩʪʚʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʛʦ ʧʦʜʪʦʧʣʝʥʠʷ 
ʪʝʨʨʠʪʦʨʠʡ, ʧʦʩʪʫʧʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʠʦ-
ʛʝʥʦʚ ʠ ʦʨʛʘʥʠʢʠ ʩ ʟʘʪʦʧʣʷʝʤʳʭ ʧʦʯʚ ʠ ʨʘʟʣʘʛʘʶ-
ʱʝʡʩʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʪʘʢʞʝ ʥʝ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʙʠʦʧʨʦʜʫʢʮʠʦʥʥʳʡ ʵʬ-
ʬʝʢʪ ʧʦʜʧʦʨʘè [26] ʙʫʜʝʪ ʚʳʨʘʞʝʥ ʚ ʧʝʨʚʳʝ ʛʦʜʳ 
ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʥʠʟʢʦʥʘʧʦʨʥʦʛʦ ʛʠʜʨʦʫʟʣʘ ʫʤʝʨʝʥʥʦ 
ʠʣʠ ʩʣʘʙʦ. ʇʨʠ ʵʪʦʤ ʧʨʠ ʟʘʤʝʜʣʝʥʠʠ ʪʝʯʝʥʠʷ ʠ ʬʦʨ-
ʤʠʨʦʚʘʥʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ 
ʧʣʘʥʢʪʦʥ ʦʢʘʞʝʪʩʷ ʣʠʤʥʦʬʠʣʴʥʳʤ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ 
ʫʩʠʣʝʥʠʶ ʣʠʤʥʦʬʠʣʴʥʳʭ ʯʝʨʪ. ɺ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘ-
ʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʬʠʟʠʯʝ-
ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʳʭ ʤʘʩʩ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷ-
ʪʴʩʷ ʥʝ ʙʫʜʫʪ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʙʫʜʫʪ ʚʦʜʥʳʝ ʤʘʩ-
ʩʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʠʟ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 
ʅʘʩʝʣʷʶʱʠʡ ʵʪʠ ʚʦʜʥʳʝ ʤʘʩʩʳ ʣʠʤʥʦʬʠʣʴʥʳʡ 

ʧʣʘʥʢʪʦʥ ʙʫʜʝʪ ʧʨʝʦʙʣʘʜʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʥʘʜ 
ʧʣʘʥʢʪʦʥʦʤ, ʧʦʩʪʫʧʘʶʱʠʤ ʩ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʦʚ. 
ʇʦʵʪʦʤʫ ʦʞʠʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠ-
ʪʠʷ ʧʣʘʥʢʪʦʥʘ ʧʦ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʝʤʘ ʥʝ ʩʣʝʜʫʝʪ. 
ʊʘʢʞʝ ʥʝʪ ʠ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʱʝ-
ʩʪʚʝʥʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚʦʡ 
ʩʪʨʫʢʪʫʨʳ ʧʦ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʀʩʢʣʶʯʝ-
ʥʠʝ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʟʘʣʠʚʳ, ʤʝʣʢʦʚʦʜʴʷ, ʫʯʘʩʪʢʠ, 
ʟʘʥʷʪʳʝ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɿʜʝʩʴ ʤʦ-
ʛʫʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʦʦʙʱʝʩʪʚʘ ʩʦ ʩʧʝʮʠʬʠʯʝ-
ʩʢʦʡ ʚʠʜʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 
ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
ʅʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʧʣʘʥʢʪʦʬʘʫʥʘ ʙʫʜʝʪ ʥʘʙ-

ʣʶʜʘʪʴʩʷ ʚ ʟʘʣʠʚʘʭ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ 
ʫʩʪʴʝʚ ʨʝʢ ï ʧʨʠʪʦʢʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʅʘʠʙʦʣʴʰʝʝ 
ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʟʜʝʩʴ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʩʨʝʜʠ ʚʝʪ-
ʚʠʩʪʦʫʩʳʭ ʨʘʢʦʦʙʨʘʟʥʳʭ ʠ ʢʦʣʦʚʨʘʪʦʢ. ɾʠʚʦʪʥʦʝ 
ʥʘʩʝʣʝʥʠʝ ʵʪʠʭ ʟʦʥ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʙʠʦʬʦʥʜʦʤ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʙʫʜʫʱʝʛʦ ʚʦʜʦʭʨʘʥʠ-
ʣʠʱʘ. ɺ ʟʘʣʠʚʘʭ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʣʦʢʘʣʠʟʘʮʠʶ ʚʠʜʦʚ-
ʚʩʝʣʝʥʮʝʚ. ɺʦʧʨʦʩ ʦ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʠʥʚʘʟʠʡʥʦʛʦ ʚʠ-
ʜʘ ï ʢʦʣʦʚʨʘʪʢʠ Kellicottia bostoniensis ï ʚ ʥʦʚʦʤ ʚʦ-
ʜʦʭʨʘʥʠʣʠʱʝ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ. ɺ ɻʦʨʴʢʦʚʩʢʦʤ ʚʦ-
ʜʦʭʨʘʥʠʣʠʱʝ ʵʪʦʪ ʚʠʜ ʦʙʥʘʨʫʞʝʥ ʥʝ ʙʳʣ, ʧʨʠ ʵʪʦʤ 
ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ 

ʥʘʭʦʜʢʠ ʵʪʦʛʦ ʚʠʜʘ ʚ ʟʦʥʝ ʨʝʯʥʦʡ ʛʠʜʨʘʚʣʠʢʠ ʏʝʙʦʢ-
ʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʦʵʪʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
Kellicottia bostoniensis ʧʦ ʘʢʚʘʪʦʨʠʠ ʥʦʚʦʛʦ ʚʦʜʦʝʤʘ 
ʚʧʦʣʥʝ ʦʞʠʜʘʝʤʦ. ʉʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʪʘʢʞʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʷ ʚʪʦʨʦʛʦ ʚʩʝʣʝʥʮʘ ï Diaphanosoma orghi-
dani ï ʧʝʣʘʛʠʯʝʩʢʦʛʦ ʨʘʯʢʘ, ʚʩʪʨʝʯʘʶʱʝʛʦʩʷ ʢʘʢ ʚ 
ʧʨʠʧʣʦʪʠʥʥʦʤ ʧʣʝʩʝ ɻʦʨʴʢʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 
ʪʘʢ ʠ ʚ ʩʦʦʙʱʝʩʪʚʝ ʟʦʦʧʣʘʥʢʪʦʥʘ ʟʦʥʳ ʨʝʯʥʦʡ ʛʠʜ-
ʨʘʚʣʠʢʠ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʨʠ ʵʪʦʤ 
ʨʦʣʴ ʠʥʚʘʟʠʡʥʳʭ ʚʠʜʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ 
ʣʠʤʥʦʬʠʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʙʫʜʝʪ ʥʝʩʫʱʝʩʪʚʝʥʥʦʡ. 
ɿʘʤʝʜʣʝʥʠʝ ʪʝʯʝʥʠʷ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʘʟʚʠ-

ʪʠʝʤ ʧʣʘʥʢʪʦʥʥʳʭ ʬʠʣʴʪʨʘʪʦʨʦʚ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʪʴ ʫʩʠʣʝʥʠʶ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʧʣʘʥʢʪʦʥʘ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ 
ʵʪʦʛʦ ʙʫʜʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʥʝʟʝʣʝʥʳʭ ʚʦ-
ʜʦʨʦʩʣʝʡ, ʟʘʙʠʚʘʶʱʠʭ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʢʘʤʝʨʳ ʨʘʯ-
ʢʦʚʦʛʦ ʧʣʘʥʢʪʦʥʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʱʠʭ ʠʭ 
ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʩʚʝʪʣʝʥʠʶ ʚʦʜʳ ʚʦʜʦʝʤʘ. ɿʥʘʯʠʪʝʣʴ-
ʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʭʦʜʘ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʟʦʦʧʣʘʥʢ-
ʪʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʥʝ 
ʧʨʝʜʚʠʜʠʪʩʷ. ʂʘʢ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʫʜʝʪ ʧʨʦʠʩ-
ʭʦʜʠʪʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟ-
ʚʠʪʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʪʚʠʩʪʦʫʩʳʭ ʨʘ-
ʢʦʦʙʨʘʟʥʳʭ, ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʠʥʝ-
ʟʝʣʝʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. 
ɿʘʤʝʜʣʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʷ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝ-

ʥʠʶ ʩʘʤʦʦʯʠʩʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʜʦʝʤʘ ʠ ʧʦ-
ʚʳʩʠʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʪʦʨʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʕʪʦ, ʥʘ-
ʨʷʜʫ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʘʥʪʨʦʧʦ-
ʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ʤʝʭʘʥʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʪ-
ʭʦʜʘʤʠ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 
ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʚʦʜʦʭʨʘʥʠ-
ʣʠʱʝ ʪʦʢʩʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʩ ʟʘ-
ʪʦʧʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ), ʧʨʠʚʝʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩ-
ʣʝʥʥʦʩʪʠ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʩʥʠʞʝʥʠʶ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʜʦ-
ʝʤʘ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ ʠ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. 
ʋʯʠʪʳʚʘʷ ʚʩʝ ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʚ ʥʦʚʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ 
ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʥʝ ʤʝʥʴʰʝʛʦ, ʯʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 
ʫʨʦʚʥʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʪʨʦʬʠ-
ʯʝʩʢʠʡ ʩʪʘʪʫʩ ʥʦʚʦʛʦ ʚʦʜʦʝʤʘ ʦʩʪʘʥʝʪʩʷ ʵʚʪʨʦʬʥʳʤ. 
ʇʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ. ʇʣʘʥʠʨʫʝ-
ʤʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʠʟʢʦʥʘʧʦʨʥʦʡ ʧʣʦʪʠʥʳ ʫ ʨʘʙʦ-
ʯʝʛʦ ʧʦʩʝʣʢʘ ɹʦʣʴʰʦʝ ʂʦʟʠʥʦ ʧʨʠʚʝʜʝʪ ʢ ʟʘʤʝʜʣʝ-
ʥʠʶ ʪʝʯʝʥʠʷ, ʫʩʠʣʝʥʠʶ ʧʨʦʮʝʩʩʘ ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʠ. ɺ 
ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʨʦʠʟʦʡʜʝʪ ʩʤʝʥʘ ʜʦʤʠʥʠʨʫʶ-
ʱʠʭ ʛʨʫʧʧ ï ʧʩʘʤʤʦʨʝʦʬʠʣʴʥʳʝ ʛʨʫʧʧʳ ʙʫʜʫʪ ʟʘ-
ʤʝʱʘʪʴʩʷ ʧʝʣʦʬʠʣʴʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʚ ʦʙʱʝʡ ʯʠʩʣʝʥ-
ʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʝ ʫʚʝʣʠʯʠʪʩʷ ʜʦʣʷ ʭʠʨʦʥʦʤʠʜ ʠ ʦʣʠ-
ʛʦʭʝʪ, ʨʷʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʢʦʦʙʨʘʟʥʳʭ, ʦʩʦʙʝʥʥʦ 
Gmelinoides fasciatus (Stebbing, 1899), ʠʛʨʘʶʱʝʛʦ 
ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʠʪʘʥʠʠ ʨʳʙ [33], ʫʤʝʥʴʰʠʪʩʷ 
ʜʦʣʷ ʨʫʯʝʡʥʠʢʦʚ. ɺ ʮʝʣʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝ-
ʣʠ ʨʘʟʚʠʪʠʷ ʟʦʦʙʝʥʪʦʩʘ ʚʦʟʨʘʩʪʫʪ. ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʧʦ-
ʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʦʪʠʥʳ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʨʦʩʪʘ 
ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʯʠʥʦʢ ʭʠʨʦʥʦʤʠʜ ʧʨʠ ʦʙʱʝʤ ʩʥʠʞʝ-
ʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʟʦʦʙʝʥʪʦʩʘ. ɺ 
ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʯʠʩʣʝʥʥʦʩʪʴ ʣʠʯʠʥʦʢ ʭʠʨʦʥʦʤʠʜ 
ʫʤʝʥʴʰʠʪʩʷ, ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʚ 
ʩʪʨʫʢʪʫʨʝ ʟʦʦʙʝʥʪʦʩʘ ʙʫʜʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʤʦʣʣʶʩ-
ʢʘʤ ʠ ʦʣʠʛʦʭʝʪʘʤ. 
ɼʣʠʪʝʣʴʥʦʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʦʥʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ ʵʨʦʟʠʷ ʙʝʨʝʛʦʚ, ʢʦʪʦʨʘʷ 
ʚʳʟʦʚʝʪ ʟʘʥʝʩʝʥʠʝ ʦʩʘʜʢʘʤʠ ʜʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 
ʫʯʘʩʪʢʘ. ʇʨʦʮʝʩʩ ʠʥʪʝʥʩʠʚʥʦʡ ʵʨʦʟʠʠ ʧʦʩʣʝ ʠʟʤʝʥʝ-
ʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʜʝ-
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ʩʷʪʢʠ ʣʝʪ. ʊʘʢʞʝ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ 
ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʙʫʜʫʪ 
ʦʢʘʟʳʚʘʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʠ 
ʩʪʦʯʥʳʭ ʚʦʜ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʡ, ʠ ʙʦʣʝʝ ʦʙʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʣʘʥʢ-
ʪʦʥʘ, ʚʳʟʚʘʥʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʝ 
ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʩʢʦʨʦ-
ʩʪʠ ʪʝʯʝʥʠʷ ʩʘʤʦʦʯʠʩʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʥʦʛʦ 
ʦʙʲʝʢʪʘ ʫʤʝʥʴʰʠʪʩʷ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʚ ʩʦʩʪʘʚʝ ʟʦ-
ʦʙʝʥʪʦʩʘ ʚʦʟʨʘʩʪʝʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ ʚʠʜʦʚ ʩ ʚʳʩʦ-
ʢʦʡ ʩʘʧʨʦʙʥʦʩʪʴʶ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʣʠʛʦʭʝʪ ʩʝʤ. Tubifi-
cidae. ɺ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʧʦʩʣʝ ʩʪʨʦ-
ʠʪʝʣʴʩʪʚʘ ʧʣʦʪʠʥʳ ʚ ʩʦʩʪʘʚʝ ʟʦʦʙʝʥʪʦʩʘ ʟʥʘʯʠʪʝʣʴ-
ʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʝʪʝʨʦʪʦʧʦʚ, ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʠ 
ʙʠʦʤʘʩʩʘ ʙʫʜʫʪ ʧʦʜʚʝʨʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʝʟʦʥʥʳʤ 
ʢʦʣʝʙʘʥʠʷʤ ʚ ʩʚʷʟʠ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʚʳʣʝʪʦʤ ʠʤʘʛʦ. 
ɺ ʩʣʫʯʘʝ ʟʘʪʦʧʣʝʥʠʷ ʧʨʠ ʧʦʜʲʝʤʝ ʫʨʦʚʥʷ ʚʦʜʳ ʧʦʜ-
ʭʦʜʷʱʠʭ ʩʫʙʩʪʨʘʪʦʚ (ʢʫʩʪʘʨʥʠʢʠ, ʜʝʨʝʚʴʷ ʠ ʪ.ʜ.) 
ʚʦʟʤʦʞʥʦ ʘʢʪʠʚʥʦʝ ʟʘʩʝʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʘʢ-
ʚʘʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʤʦʣʣʶʩʢʘʤʠ ʨʦʜʘ 
Dreissena. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʧʝʮʠʬʠ-
ʯʝʩʢʦʛʦ ʙʠʦʮʝʥʦʟʘ ʜʨʝʡʩʩʝʥʳ, ʙʦʛʘʪʦʛʦ ʧʦ ʯʠʩʣʝʥʥʦ-
ʩʪʠ ʠ ʙʠʦʤʘʩʩʝ, ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʷʪ ʜʝʪʨʠʪʦʬʘ-
ʛʠ-ʩʦʙʠʨʘʪʝʣʠ ʠ ʛʣʦʪʘʪʝʣʠ. ɺ ʥʝʤ ʙʫʜʫʪ ʰʠʨʦʢʦ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʠʭʝʪʳ, ʭʠʨʦʥʦʤʠʜʳ, ʦʣʠʛʦʭʝʪʳ ʠ 
ʨʘʢʦʦʙʨʘʟʥʳʝ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ Dreis-
sena, ʷʚʣʷʷʩʴ ʬʠʣʴʪʨʘʪʦʨʘʤʠ, ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 
ʩʥʠʞʝʥʠʶ ʵʚʪʨʦʬʠʢʘʮʠʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ [34]. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʘʢʚʘ-

ʪʦʨʠʠ ʥʦʚʦʛʦ ʉʦʨʤʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʙʫʜʝʪ 
ʥʘʧʨʷʞʝʥʥʦʡ: ʤʥʦʛʦʧʣʘʥʦʚʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʘ ʥʦʚʳʡ ʚʦʜʦʝʤ, ʧʨʦʪʝʢʘʶʱʝʝ ʥʘ ʬʦʥʝ ʠʟʤʝ-
ʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʫʩʠʣʠʚʘʶʱʠʭʩʷ ʠʥʚʘʟʠʦʥʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ, ʦʩʣʘʙʣʷʝʪ ʵʢʦʩʠʩʪʝʤʳ ʚʦʜʦʝʤʦʚ. ɺ ʩʚʷʟʠ ʩ 
ʵʪʠʤ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 
ʧʦʩʪʦʷʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʥʦʚʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 
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Abstract. The authors of the paper think that it is necessary to study the structural and functional changes of hy-

drobiocenoses in case of river runoff regulation and new reservoir creation to make competent, ecologically correct 

management decisions. The widespread use of the analogy method for the ecological forecasts of reservoirs state is 

shown. At the present time, the issue of diagnostics of ecological systems which falls into the zone of impact of the 

planned construction of the Nizhny Novgorod low-pressure hydrounit (NNPG) in the river hydraulics zone of the 

Cheboksary water reservoir has been actualized. The authors characterize the current state of the species structure of 

phyto-, zooplanktonocenosis and zoobenthocoenoses of this zone, including species richness, the ratio of quantitative 

indicators of the main systematic groups and dominant species. The paper shows hydrobiocenoses formation sources 

and types of anthropogenic impact on them. The authors forecast changes in the structural and functional characteris-

tics of the communities of hydrobionts of the çSormovskyè reservoir, taking into account the expected ecological 

situation after the construction of the Nizhny Novgorod low-pressure hydrounit, including the main limiting factors. 

As an analogue of a new reservoir, the Cheboksary reservoir in the first years of its existence was chosen. The possi-

bility of spreading new invasive species (Kellicottia bostoniensis (Rousselet, 1908), Diaphanosoma orghidani (Ne-

grea, 1982) and Gmelinoides fasciatus (Stebbing, 1899)) is considered in the paper. In conclusion the authors suggest 

permanent monitoring of the new reservoir. 

Keywords: Cheboksary water reservoir; community of hydrobionts; phytoplankton; zooplankton; zoobenthos; 

forecast; analogy method; zone of river hydraulics; invasive species; limnophilous complex; anthropogenic impact; 

eutrophication; water quality; self-cleaning capacity of reservoir. 
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É 2017 

ʊʢʘʯʸʚ ʆʣʝʛ ʖʨʴʝʚʠʯ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʘʨʭʝʦʣʦʛʠʠ ʧʝʨʚʦʙʳʪʥʦʛʦ ʦʙʱʝʩʪʚʘ 

ʀʥʩʪʠʪʫʪ ʠʩʪʦʨʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠ (ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ) 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʥʥʝʥʝʦʣʠʪʠʯʝʩʢʘʷ ʢʝʨʘʤʠʢʘ ɿʘʧʘʜʥʦʡ ɹʝʣʘʨʫʩʠ ï ʪʠʧ ɼʫ-

ʙʠʯʘʡ. ʆʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʥʝʸ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʥʘʣʠ-

ʯʠʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʨʠʤʝʩʠ ʚ ʪʝʩʪʝ; ʧʦʷʩ ʛʣʫʙʦʢʠʭ ʢʨʫʛʣʳʭ ʷʤʦʢ ʧʦʜ ʢʨʘʝʤ ʚʝʥʯʠʢʘ; ʥʘʢʦʣʳ ʢʨʫʛʣʦʡ ʧʘʣʦʯʢʠ 

ï çʢʦʧʳʪʮʘè; ʪʦʥʢʠʝ ʧʨʦʯʝʨʯʝʥʥʳʝ ʣʠʥʠʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʢʦʩʦ ʠʣʠ ʦʙʨʘʟʦʚʳʚʘʣʠ ʢʦʩʫʶ ʩʝʪʢʫ. ʈʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʛʠʧʦʪʝʟʳ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʢʝʨʘʤʠʢʠ ʪʠʧʘ ɼʫʙʠʯʘʡ. ɺ ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʝʨʘʤʠʢʠ ʪʠʧʘ 

ɼʫʙʠʯʘʡ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʢʣʶʯʘʶʪ ɹʝʣʦʨʫʩʩʢʦʝ ʇʦʥʤyʘʥʴʝ (ʙʝʟ ʙʘʩʩʝʡʥʘ ɺʠʣʠʠ), ʣʝʚʦʙʝʨʝʞʴʝ ɺʝʨʭʥʝʡ ʇʨʠ-

ʧʷʪʠ, ʖʞʥʫʶ ʃʠʪʚʫ, ʯʘʩʪʴ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ʇʦʣʴʰʠ ʠ ʩʝʚʝʨ ɺʦʣʳʥʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ɼ.ʗ. ʊʝʣʝʛʠʥ, 

ɽ.ʅ. ʊʠʪʦʚʘ, ɻ.ɺ. ʆʭʨʠʤʝʥʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʣʳʥʠ ʚʳʜʝʣʷʶʪ ʚʦʣʳʥʩʢʫʶ ʢʫʣʴʪʫʨʫ. ʆʥʘ ʧʦ ʤʥʦʛʠʤ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘʤ ʩʭʦʞʘ ʩ ʧʨʠʧʷʪʩʢʦ-ʥʸʤʘʥʩʢʦʡ ʢʫʣʴʪʫʨʦʡ. ʆʪʣʠʯʠʝ ʨʘʥʥʝʥʝʦʣʠʪʠʯʝʩʢʦʡ ʢʝʨʘʤʠʢʠ ʩ ʪʝʨʨʠʪʦʨʠʠ 

ɿʘʧʘʜʥʦʛʦ ʇʦʣʝʩʴʷ ʠ ɺʦʣʳʥʠ ʦʪ ʜʫʙʠʯʘʡʩʢʦʡ ʢʝʨʘʤʠʢʠ ʇʦʥʸʤʘʥʴʷ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʚʦʣʳʥʩʢʫʶ ʢʫʣʴʪʫʨʫ 

ʥʝ ʦʪʜʝʣʴʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʘ ʣʦʢʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʥʸʤʘʥʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʅʘ ʧʘʤʷʪʥʠʢʘʭ ʇʦʜʣʷʰʴ ̫ʠ ɹʝʣʦʨʫʩ-

ʩʢʦʛʦ ʇʦʙʫʞʴʷ ʚʳʷʚʣʝʥʘ ʢʝʨʘʤʠʢʘ ʪʠʧʘ ʉʦʢʦʣʫʚʵʢ. ʇʦ ʤʦʨʬʦʣʦʛʠʠ ʠ ʦʨʥʘʤʝʥʪʘʮʠʠ ʦʥʘ ʧʦʭʦʞʘ ʥʘ ʪʠʧ ɼʫ-

ʙʠʯʘʡ, ʥʦ ʚ ʪʝʩʪʝ ʦʨʛʘʥʠʯʝʩʢʘʷ ʧʨʠʤʝʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʣʦʢʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʘʥʥʝʥʝʦʣʠʪʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ ʥʘ ʟʘʧʘʜʝ ʘʨʝʘʣʘ ʧʨʠʧʷʪʩʢʦ-ʥʸʤʘʥʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʠʧʷʪʩʢʦ-ʥʸʤʘʥʩʢʘʷ ʢʫʣʴʪʫʨʘ; ʥʸʤʘʥʩʢʘʷ ʢʫʣʴʪʫʨʘ; ʚʦʣʳʥʩʢʘʷ ʢʫʣʴʪʫʨʘ; ʪʠʧ ɼʫʙʠʯʘʡ; 

ʪʠʧ ʉʦʢʦʣʫʚʵʢ; ʪʠʧ ʃʳʩʘʷ ɻʦʨʘ; ʪʠʧ ɼʦʙʨʳʡ ɹʦʨ; ɿʘʧʘʜʥʘʷ ɹʝʣʘʨʫʩʴ; ʅʝʤʘʥ; ʇʨʠʧʷʪʴ; ɿʘʧʘʜʥʳʡ ɹʫʛ; ʇʨʠ-

ʧʷʪʩʢʦʝ ʇʦʣʝʩʴʝ; ʇʦʙʫʞʴʝ; ʇʦʜʣʷʰʴʝ; ɺʦʣʳʥʴ; ʨʘʥʥʠʡ ʥʝʦʣʠʪ; ʣʝʩʥʦʡ ʥʝʦʣʠʪ; ʥʝʦʣʠʪʠʟʘʮʠʷ; ʛʨʝʙʝʥʯʘʪʦ-

ʥʘʢʦʣʴʯʘʪʘʷ ʢʝʨʘʤʠʢʘ. 

ɺ ʨʘʥʥʝʤ ʥʝʦʣʠʪʝ ʪʝʨʨʠʪʦʨʠʶ ɿʘʧʘʜʥʦʡ ɹʝʣʘʨʫʩʠ 

ʟʘʥʠʤʘʣʘ ʧʨʠʧʷʪʩʢʦ-ʥʸʤʘʥʩʢʘʷ ʢʫʣʴʪʫʨʘ (ʇʅʂ), ʢʦ-

ʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʧʘʜʥʦʡ ʧʝʨʠʬʝʨʠʠ ʜʥʝʧʨʦ-ʜʦ-

ʥʝʮʢʦʡ ʦʙʱʥʦʩʪʠ ʢʫʣʴʪʫʨ ʩ ʛʨʝʙʝʥʯʘʪʦ-ʥʘʢʦʣʴʯʘʪʦʡ 

ʢʝʨʘʤʠʢʦʡ (ʨʠʩ. 1) [1, ʩ. 29]. ʂʫʣʴʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʢʝʨʘʤʠʢʦʡ ʪʠʧʘ ɼʫʙʠʯʘʡ. 

 
ȶɎɗəɓɔɐ 1 ï ȳɋɔɑɎɘɎɝɋɗɐɎɋ ɐəɑɢɘəɖɡ ɒɋɌɊə Ȫɔɓɜɔɒ Ɏ ȨɎɗɑɔɏ. 1 ï Ɋɓɋɕɖɔ-ɊɔɓɋɜɐɆɥ ɔɇɟɓɔɗɘɢ (ȪȪȴ); 

2 ï ɉɖɆɓɎɜɡ ɐəɑɢɘəɖ ȪȪȴ (ɕɔ Ȫ.Ʌ. ȸɋɑɋɉɎɓə, ȫ.ȳ. ȸɎɘɔɈɔɏ, Ȳ.Ȳ. ȽɋɖɓɥɈɗɐɔɒə Ɏ Ɋɖ.): ȳȵȰ ï ɓɆɊɕɔɖɔɌɗɐɆɥ 
ɐəɑɢɘəɖɆ, ȱȩȰ ï ɑɎɗɔɉəɇɔɈɗɐɆɥ, ȰȽȰ ï ɐɎɋɈɔ-ɝɋɖɐɆɗɗɐɆɥ ɐəɑɢɘəɖɆ, ȨȵȰ ï ɈɔɗɘɔɝɓɔɕɔɑɋɗɗɐɆɥ ɐəɑɢɘəɖɆ, 

ȵȳȰ ï ɕɖɎɕɥɘɗɐɔ-ɓɦɒɆɓɗɐɆɥ ɐəɑɢɘəɖɆ; 3 ï ɉɖɆɓɎɜɡ ɐəɑɢɘəɖ, ɐɔɘɔɖɡɋ ɓɋ ɈɛɔɊɥɘ Ɉ ȪȪȴ 
(Ɉ ɘɔɒ ɝɎɗɑɋ Ɏ ɈɋɖɛɓɋɊɓɋɕɖɔɈɗɐɔɏ, ɈɐɑɤɝɋɓɎɋ ɐɔɘɔɖɔɏ Ɉ ȪȪȴ ɓɋ ɥɈɑɥɋɘɗɥ ɔɇɟɋɕɖɎɍɓɆɓɓɡɒ): 

ȨȪȰ ï ɈɋɖɛɓɋɊɓɋɕɖɔɈɗɐɆɥ ɐəɑɢɘəɖɆ, ȳɖȰ ï ɓɆɖɈɗɐɆɥ ɐəɑɢɘəɖɆ, Ȱȵȱȳ ï ɐəɑɢɘəɖɆ çɕɔɑɢɗɐɔɉɔ ɑɋɗɓɔɉɔ ɓɋɔɑɎɘɆè, 

ȰȱȱȰ ï ɐəɑɢɘəɖɆ ɑɎɓɋɏɓɔ-ɑɋɓɘɔɝɓɔɏ ɐɋɖɆɒɎɐɎ, ȧȪȰ ï ɇəɉɔ-ɊɓɋɗɘɖɔɈɗɐɆɥ ɐəɑɢɘəɖɆ; 
4 ï ɍɔɓɆ ɐəɑɢɘəɖ ɉɖɋɇɋɓɝɆɘɔɏ ɐɋɖɆɒɎɐɎ (ɕɔ ȱ.ȱ. ȭɆɑɎɍɓɥɐə);  

5 ï ɘɋɖɖɎɘɔɖɎɥ ɖɆɗɕɖɔɗɘɖɆɓɋɓɎɥ ȵȳȰ Ɉ ɗɈɋɘɋ ɕɔɗɑɋɊɓɎɛ ɎɗɗɑɋɊɔɈɆɓɎɏ 



07.00.00 ï ʠʩʪʦʨʠʯʝʩʢʠʝ ʥʘʫʢʠ ʠ ʘʨʭʝʦʣʦʛʠʷ 
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ʊʝʨʤʠʥ çʧʘʤʷʪʥʠʢʠ ʪʠʧʘ ɼʫʙʠʯʘʡè ʚʧʝʨʚʳʝ ʚʚʸʣ 

ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ɼ.ʗ. ʊʝʣʝʛʠʥ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʥʥʝʥʝʦʣʠʪʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʩ ʛʨʝʙʝʥʯʘʪʦ-ʥʘʢʦ-

ʣʴʯʘʪʦʡ ʢʝʨʘʤʠʢʦʡ ʩ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʡ ʃʠʪʚʳ ʠ 

ɹʝʣʦʨʫʩʩʢʦʛʦ ʇʦʥʸʤʘʥʴʷ [2, ʩ. 66]. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʄ.ʄ. ʏʝʨʥʷʚʩʢʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ɹʝʣʘʨʫʩʠ 

ʠ ʢʨʘʡʥʝʛʦ ʶʛʘ ʃʠʪʚʳ ʚʳʜʝʣʠʣ ʥʸʤʘʥʩʢʫʶ ʥʝʦʣʠʪʠ-

ʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ (ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʢʫʣʴʪʫʨʳ ʚ ʥʦʚʦʤ 

ʝʸ ʧʦʥʠʤʘʥʠʠ (ʩ ʜʚʫʤʷ ʵʪʘʧʘʤʠ) ʧʨʠʤʝʥʷʝʪʩʷ ʩʦ-

ʢʨʘʱʝʥʠʝ ʅʂ, ʝʩʣʠ ʞʝ ʨʝʯʴ ʠʜʸʪ ʦ ʥʸʤʘʥʩʢʦʡ ʢʫʣʴ-

ʪʫʨʝ ʚ ʩʪʘʨʦʤ ʩʤʳʩʣʝ (ʩ ʪʨʝʤʷ ʵʪʘʧʘʤʠ) ï ʧʨʠʤʝ-

ʥʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʅʢ), ʢʦʪʦʨʘʷ ʚ ʩʚʦʸʤ ʨʘʟʚʠʪʠʠ 

ʧʨʦʰʣʘ ʪʨʠ ʵʪʘʧʘ: ʨʘʥʥʠʡ, ʠʣʠ ʜʫʙʠʯʘʡʩʢʠʡ, ʢʦʪʦ-

ʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʘʤʷʪʥʠʢʘʤʠ ʪʠʧʘ ɼʫʙʠʯʘʡ, 

ʩʨʝʜʥʠʡ (ʣʳʩʦʛʦʨʩʢʠʡ) ï ʩ ʧʘʤʷʪʥʠʢʘʤʠ ʪʠʧʘ ʃʳʩʘʷ 

ɻʦʨʘ ʠ ʧʦʟʜʥʠʡ (ʜʦʙʨʦʙʦʨʩʢʠʡ) ï ʩ ʧʘʤʷʪʥʠʢʘʤʠ ʪʠ-

ʧʘ ɼʦʙʨʳʡ ɹʦʨ [3, ʩ. 47ï67]. ʉ ʥʘʢʦʧʣʝʥʠʝʤ ʥʦʚʳʭ 

ʜʘʥʥʳʭ, ʄ.ʄ. ʏʝʨʥʷʚʩʢʠʡ ʚʳʜʝʣʠʣ ʜʫʙʠʯʘʡʩʢʠʡ 

ʵʪʘʧ ʚ ʦʩʦʙʫʶ ʨʘʥʥʝʥʝʦʣʠʪʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ ï ʧʨʠ-

ʧʷʪʩʢʦ-ʥʸʤʘʥʩʢʫʶ, ʦʩʪʘʚʠʚ ʟʘ ʅʂ ʜʚʘ ʵʪʘʧʘ ï ʣʳʩʦ-

ʛʦʨʩʢʠʡ ʠ ʜʦʙʨʦʙʦʨʩʢʠʡ [1; 4]. ɸ. ɻʠʨʠʥʠʥʢʘʩ ʚ ʨʘʥ-

ʥʝʤ ʥʝʦʣʠʪʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʡ ʃʠʪʚʳ ʚʳʜʝʣʷʝʪ 

ʜʫʙʠʯʘʡʩʢʫʶ ʢʫʣʴʪʫʨʫ, ʘʨʝʘʣ ʠ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʢʦ-

ʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʇʅʂ [5, s. 134ï141, pav. 87]. 

ʂʝʨʘʤʠʢʘ ʪʠʧʘ ɼʫʙʠʯʘʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʩʢʣʶʯʠʪʝ-

ʣʴʥʦ ʛʦʨʰʢʘʤʠ. ʆʥʠ ʠʤʝʶʪ ʧʣʘʚʥʦ ʚʳʧʫʢʣʳʡ, ʠʟ-

ʨʝʜʢʘ ʨʝʙʨʠʩʪʳʡ ʢʦʨʧʫʩ ʩʦ ʩʚʝʜʸʥʥʳʤ ʚʝʨʭʦʤ. ɼʠʘ-

ʤʝʪʨ ʛʦʨʰʢʦʚ ʧʦ ʚʝʥʯʠʢʘʤ ʩʦʩʪʘʚʣʷʝʪ 25ï28 ʩʤ, ʚʳ-

ʩʦʪʘ ï 40ï50 ʩʤ. ʉʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʩʪʝʥʦʢ ï 0,8ï

1,0 ʩʤ. 

ɼʦʥʮʘ ʦʩʪʨʳʝ, ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʦʢʨʫʛʣʳʝ ʠʣʠ ʩ ʚʳʜʝʣʝʥʥʳʤ ʰʠʧʦʤ. ʆʩʝʚʳʝ ʩʝʯʝʥʠʷ 

ʜʦʥʮʝʚ ʚ ʦʩʥʦʚʥʦʤ ʨʘʚʥʳ ʧʨʷʤʦʤʫ ʫʛʣʫ ʠʣʠ ʤʝʥʴʰʝ 

(ʨʠʩ. 2: ɹ). 

 
ȶɎɗəɓɔɐ 2 ï ȰɋɖɆɒɎɐɆ ɘɎɕɆ ȪəɇɎɝɆɏ: Ȧ ï ɈɋɓɝɎɐɎ, ȧ ï ɊɔɓɜɆ, Ȩ ï ɔɖɓɆɒɋɓɘɆɜɎɥ 

ʂʨʘʷ ʚʝʥʯʠʢʦʚ ʧʨʷʤʳʝ ʠʣʠ ʩʣʝʛʢʘ ʦʪʦʛʥʫʪʳʝ. 

ʉʨʝʟʳ ʚʝʥʯʠʢʦʚ ʧʨʠʢʨʫʛʣʝʥʥʳʝ, ʩʣʝʛʢʘ ʫʪʦʥʯʸʥʥʳʝ 

ʠʣʠ ʧʣʘʚʥʦ ʩʢʦʰʝʥʥʳʝ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ. ʈʝʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʣʦʩʢʠʝ ʠʣʠ ʧʣʦʩʢʠʝ ʩ ʥʘʧʣʳʚʦʤ ʥʘ-

ʨʫʞʫ (ʨʠʩ. 2: ɸ). 

ɺ ʬʦʨʤʦʚʦʯʥʦʡ ʤʘʩʩʝ ʜʫʙʠʯʘʡʩʢʦʡ ʢʝʨʘʤʠʢʠ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦʣʦʢʥʠʩʪʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʨʠʤʝʩʠ, 

ʠʥʦʛʜʘ ʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ. ɺ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʚʤʝʩʪʝ ʩ ʦʨʛʘʥʠʢʦʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʝʩʦʢ, ʰʘ-

ʤʦʪ, ʤʝʣʢʘʷ ʜʨʝʩʚʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʇʦʣʝʩʴʷ ʚ ʪʝʩʪʝ 

ʠʥʦʛʜʘ ʤʦʛʣʠ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʨʘʢʦʚʠʥʳ. 

ʉʦʩʫʜʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʠʟ ʣʝʥʪ ʩʧʦʩʦʙʦʤ ʢʦʩʦʛʦ 

ʧʨʠʣʝʧʘ, ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʢʦʩʦ-ʪʦʨʮʝʚʦʡ ʧʨʠʣʝʧ. 

ɺʥʝʰʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʛʦʨʰʢʘ ʦʯʝʥʴ ʭʦʨʦʰʦ ʟʘʛʣʘ-

ʞʝʥʘ, ʠʥʦʛʜʘ ʧʦʜʣʦʱʝʥʘ. ʅʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʩʦʩʫʜʦʚ ʤʝʩʪʘʤʠ ʬʠʢʩʠʨʫʶʪʩʷ ʩʣʝʜʳ ʦʪ ʨʘʩʯʸʩʦʚ 

ʛʨʝʙʥʝʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʴ. 

ʋʥʠʚʝʨʩʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʨʥʘʤʝʥʪʘʮʠʠ ʜʣʷ ʢʝ-

ʨʘʤʠʢʠ ʪʠʧʘ ɼʫʙʠʯʘʡ ʷʚʣʷʝʪʩʷ ʧʦʷʩ ʛʣʫʙʦʢʠʭ ʢʨʫʛ-

ʣʳʭ ʷʤʦʢ ʧʦʜ ʢʨʘʝʤ ʚʝʥʯʠʢʘ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʵʪʦʪ 

ʧʦʷʩ ʜʚʦʡʥʦʡ. ʀʥʦʛʜʘ ʥʝʛʘʪʠʚʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ 
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ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʪʧʘʜʘʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʩʢʚʦʟʥʳʝ ʦʪʚʝʨʩʪʠʷ. ʆʜʥʘʢʦ ʩʢʚʦʟ-

ʥʳʝ ʦʪʚʝʨʩʪʠʷ ʤʦʛʣʠ ʧʨʦʜʝʣʳʚʘʪʴʩʷ ʠ ʩʧʝʮʠʘʣʴʥʦ. 

ʅʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʜʫʙʠʯʘʡʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʷʤʢʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ. 

ʊʠʧʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʨʥʘʤʝʥʪʘʮʠʠ ʜʣʷ ʜʫʙʠ-

ʯʘʡʩʢʦʡ ʢʝʨʘʤʠʢʠ ʷʚʣʷʶʪʩʷ: 

ï ʦʪʧʝʯʘʪʢʠ ʪʦʥʢʦʛʦ ʠ ʩʣʝʛʢʘ ʠʟʦʛʥʫʪʦʛʦ ʤʝʣʢʦ-

ʟʫʙʦʛʦ ʛʨʝʙʥʷ, ʧʨʷʤʦʡ ʛʨʝʙʝʥʴ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʝʞʝ; 

ï ʪʦʥʢʠʝ ʠ ʩʣʝʛʢʘ ʠʟʦʛʥʫʪʳʝ ʥʘʩʝʯʢʠ; 

ï ʦʪʩʪʫʧʘʶʱʠʝ ʥʘʢʦʣʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʢʦʥʮʦʤ 

ʢʨʫʛʣʦʡ ʧʘʣʦʯʢʠ ʠʣʠ ʢʦʩʪʦʯʢʠ ï çʢʦʧʳʪʮʘè, ʨʝʞʝ 

ʥʘʢʦʣʳ ʙʳʣʠ ʧʦʜʪʨʝʫʛʦʣʴʥʳʝ, ʷʤʯʘʪʳʝ, ʠʛʦʣʴʯʘʪʳʝ; 

ï ʧʨʦʯʝʨʯʝʥʥʳʝ ʪʦʥʢʠʝ ʠ ʧʨʦʛʣʘʞʝʥʥʳʝ ʰʠʨʦʢʠʝ 

ʣʠʥʠʠ; 

ï ʦʢʨʫʛʣʳʝ ʠʣʠ ʦʚʘʣʴʥʳʝ ʚʤʷʪʠʥʳ, ʚʳʧʦʣʥʝʥʥʳʝ 

ʨʘʟʤʦʯʘʣʝʥʥʦʡ ʧʘʣʦʯʢʦʡ. 

ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʚ ʧʦʟʜʥʠʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʷ ʇʅʂ ʥʘ ʟʘʧʘʜʝ ʘʨʝʘʣʘ ʧʦʷʚʣʷʶʪʩʷ ʦʪʧʝʯʘʪʢʠ ʢʦ-

ʨʦʪʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʰʪʘʤʧʘ. ɺ ʙʘʩʩʝʡʥʝ ʑʘʨʳ ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʩʝʤʝʯʢʦʚʠʜʥʳʝ ʦʪʧʝʯʘʪʢʠ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪ-

ʩʷ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʢʝʨʘ-

ʤʠʢʝ, ʚ ʣʳʩʦʛʦʨʩʢʦʡ ʠ ʜʦʙʨʦʙʦʨʩʢʦʡ ʢʝʨʘʤʠʢʝ. ɺ 

ʚʝʨʭʦʚʴʷʭ ʅʸʤʘʥʘ ʥʘ ʨʘʥʥʝʥʝʦʣʠʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘ-

ʣʘʭ ʠʟʨʝʜʢʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʛʫʩʝʥʠʯʥʳʡ ʦʨʥʘʤʝʥʪ. 

ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ ʩʨʝʟʦʚ ʚʝʥʯʠʢʦʚ ʦʨʥʘʤʝʥʪʠʨʦ-

ʚʘʣʠʩʴ ʧʦʧʝʨʝʯʥʳʤʠ ʣʠʙʦ ʢʦʩʳʤʠ ʦʪʪʠʩʢʘʤʠ ʛʨʝʙʥʷ, 

ʥʘʩʝʯʢʘʤʠ, ʥʘʢʦʣʘʤʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʨʥʘʤʝʥʪ ʟʘʭʦ-

ʜʠʣ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʨʘʷ ʚʝʥʯʠʢʘ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʚ ʧʦʣʦ-

ʚʠʥʝ ʩʣʫʯʘʝʚ, ʘ ʪʦ ʠ ʙʦʣʝʝ, ʦʨʥʘʤʝʥʪʘʣʴʥʘʷ ʢʦʤʧʦʟʠ-

ʮʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʷʩʦʤ ʷʤʦʢ ʧʦʜ ʢʨʘʝʤ 

ʚʝʥʯʠʢʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʨʥʘʤʝʥʪ ʧʦʢʨʳʚʘʣ ʚʝʨʭʥʶʶ 

ʯʘʩʪʴ ʩʦʩʫʜʘ. ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʇʅʂ ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʦʨʥʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʛʦʨʰʢʠ. ʂʦ-

ʣʠʯʝʩʪʚʦ ʥʝʦʨʥʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʢ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʝ ʢʫʣʴ-

ʪʫʨʳ. 

ɻʨʝʙʝʥʯʘʪʳʝ ʦʪʧʝʯʘʪʢʠ ʠ ʥʘʩʝʯʢʠ, ʢʦʪʦʨʳʝ ʦʙʳʯ-

ʥʦ ʩʣʝʛʢʘ ʥʘʢʣʦʥʝʥʳ ʚʧʨʘʚʦ, ʨʝʞʝ ʚʣʝʚʦ ʠʣʠ ʧʦʩʪʘʚ-

ʣʝʥʳ ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʥʘʥʦʩʠʣʠʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʪ-

ʩʪʫʧʘʶʱʝʡ ʤʘʥʝʨʝ, ʩʦʟʜʘʚʘʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʳʝ ʧʦʷʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʠʜʝ ʸʣʦʯʢʠ, ʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠʩʴ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʦʩʫʜʦʚ. ʀʥʦʛʜʘ 

ʦʪʧʝʯʘʪʢʠ ʛʨʝʙʥʷ ʠʣʠ ʥʘʩʝʯʢʠ ʩʣʠʚʘʣʠʩʴ ʚ ʥʝʧʨʝ-

ʨʳʚʥʳʝ ʣʠʥʠʠ ʠʣʠ ʦʙʨʘʟʦʚʳʚʘʣʠ ʢʦʩʳʝ ʢʨʝʩʪʳ. 

ɺ ʦʪʩʪʫʧʘʶʱʝʡ ʤʘʥʝʨʝ ʥʘʥʦʩʠʣʠʩʴ ʙʦʣʴʰʠʥʩʪʚʦ 

ʥʘʢʦʣʦʚ ʠ ʚʤʷʪʠʥ. ʆʥʠ ʦʙʲʝʜʠʥʷʣʠʩʴ ʚ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ, ʢʦʩʳʝ, ʧʝʨʝʢʨʝ-

ʱʠʚʘʶʱʠʝʩʷ. 

ʊʦʥʢʠʝ ʧʨʦʯʝʨʯʝʥʥʳʝ ʣʠʥʠʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʦʙʳʯ-

ʥʦ ʢʦʩʦ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʯʘʩʪʦ ʦʙʨʘʟʦʚʳʚʘʣʠ ʢʦ-

ʩʫʶ ʩʝʪʢʫ; ʰʠʨʦʢʠʝ ʧʨʦʛʣʘʞʝʥʥʳʝ ï ʢʦʩʦ, ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʦ. ʋʟʦʨ ʠʟ ʣʠʥʠʡ ʠʥʦʛʜʘ ʜʦ-

ʧʦʣʥʷʣʩʷ ʥʘʢʦʣʘʤʠ (ʨʠʩ. 2: ɺ). 

ʆʪʧʝʯʘʪʢʠ ʛʨʝʙʥʷ ʚ ʦʨʥʘʤʝʥʪʘʮʠʠ ʜʫʙʠʯʘʡʩʢʦʡ 

ʢʝʨʘʤʠʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ 

ʇʅʂ. ʊʘʤ ʦʥʠ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʙʦʣʝʝ 90% ʩʨʝʜʠ 

ʚʩʝʭ ʦʨʥʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ. ʂʦʣʠʯʝʩʪʚʦ 

ʛʨʝʙʥʷ ʩʨʝʜʠ ʵʣʝʤʝʥʪʦʚ ʦʨʥʘʤʝʥʪʘ ʩʥʠʞʘʝʪʩʷ ʚ ʟʘ-

ʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʜʨʫʛʠʝ ʵʣʝ-

ʤʝʥʪʳ ï ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʥʳʝ ʥʘʢʦʣʳ [1, 

ʩ. 25, 26; 4, s. 231, 233; 6, ʩ. 107ï110; 7, ʩ. 299, 302]. 

ɼʣʷ ʧʘʤʷʪʥʠʢʘ ʂʘʤʝʥʴ 2 (ɿʘʧʘʜʥʦʝ ʇʦʣʝʩʴʝ) ʩʨʝʜʠ 

ʦʨʥʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʯʝʪʚʝʨʪʴ ʫʢʨʘʰʝʥʘ 

ʥʘʢʦʣʘʤʠ, ʘ ʜʝʩʷʪʘʷ ʯʘʩʪʴ ʧʨʦʯʝʨʯʝʥʥʳʤʠ ʠʣʠ ʧʨʦ-

ʛʣʘʞʝʥʥʳʤʠ ʣʠʥʠʷʤʠ [8, ʩ. 42, 45]. 

ʇʨʠ ʚʩʸʤ ʵʪʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʦʨʥʘʤʝʥʪʠʨʦʚʘʥʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʫʙʠʯʘʡʩʢʦʡ ʢʝʨʘʤʠʢʠ. ʕʪʦ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʙʣʠʟʦʩʪʴʶ ɼʥʝʧʨʦʚʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʜʣʷ ʢʦ-

ʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʘ ʥʘʩʳʱʝʥʥʦʩʪʴ ʚ ʦʨʥʘʤʝʥʪʘʮʠʠ 

ʥʝʦʣʠʪʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ [4, s. 233; 6, ʩ. 108]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʯʠʪʘʝʪ, ʯʪʦ ʇʅʂ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʤʝʩʪʥʳʭ ʢʫʣʴʪʫʨ ʧʦʟʜʥʝ-

ʛʦ ʤʝʟʦʣʠʪʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʷʥʠʩʣʘʚʠʮʢʦʡ (ʄ.ʄ. ʏʝʨ-

ʥʷʚʩʢʠʡ [4, ʩ. 233; 9, ʩ. 39], ɺ.ʌ. ʀʩʘʝʥʢʦ [10; 11, 

ʩ. 22], ɼ.ʃ. ɻʘʩʢʝʚʠʯ [12] ʠ ʜʨ.). ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʦʧʨʦʩʘ 

ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʢʝʨʘʤʠʢʠ, ʪʦ ʪʫʪ ʠʤʝʶʪʩʷ ʨʘʩʭʦʞ-

ʜʝʥʠʷ ʚʦ ʤʥʝʥʠʷʭ. 

ʇʦ ɺ.ʌ. ʀʩʘʝʥʢʦ, ʨʘʥʥʠʡ ʥʝʦʣʠʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɿʘʧʘʜʥʦʛʦ ʇʦʣʝʩʴʷ ʨʘʟʚʠʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʫʣʴʪʫʨʥʦ-

ʛʦ ʠʤʧʫʣʴʩʘ ʩ ʦʙʣʘʩʪʠ ʙʫʛʦ-ʜʥʝʩʪʨʦʚʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʪʨʘʜʠʮʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʝʨʘʤʠʢʠ ʠʟ 

ʙʘʩʩʝʡʥʘ ɺʝʨʭʥʝʡ ʇʨʠʧʷʪʠ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʚ ʚʦ-

ʩʪʦʯʥʫʶ ʯʘʩʪʴ ʇʨʠʧʷʪʩʢʦʛʦ ʇʦʣʝʩʴʷ ʠ ʉʨʝʜʥʝʝ ʇʦʜ-

ʥʝʧʨʦʚʴʝ, ʘ ʟʘʪʝʤ, ʚʝʨʦʷʪʥʦ, ʥʘ ʩʝʚʝʨ ï ʚ ʇʦʥʸʤʘʥʴʝ 

ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ï ʚ ʙʘʩʩʝʡʥʳ ɼʥʝʧʨʘ ʠ ʉʦʞʘ [11, 

ʩ. 21, 22; 13, ʩ. 164]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʄ.ʄ. ʏʝʨʥʷʚʩʢʠʡ ʦʪʨʠʮʘʝʪ, ʯʪʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ɹʝʣʘʨʫʩʠ ʪʨʘʜʠʮʠʡ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʢʝʨʘʤʠʢʠ ʧʨʠʰʣʠ ʩ ʶʛʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ ʙʫʛʦ-

ʜʥʝʩʪʨʦʚʩʢʦʡ ʢʫʣʴʪʫʨʳ. ʆʙʦʩʥʦʚʳʚʘʝʪ ʦʥ ʵʪʦ ʪʝʤ, 

ʯʪʦ ʤʝʞʜʫ ɺʦʣʳʥʴʶ ʠ ʩʨʝʜʥʠʤ ʪʝʯʝʥʠʝʤ ʖʞʥʦʛʦ 

ɹʫʛʘ ʠ ɼʥʝʩʪʨʘ ʩ ʥʘʯʘʣʘ ʥʝʦʣʠʪʘ ʩʫʱʝʩʪʚʦʚʘʣ ʢʣʠʥ 

ʧʦʩʝʣʝʥʠʡ ʢʫʣʴʪʫʨʳ ʣʠʥʝʡʥʦ-ʣʝʥʪʦʯʥʦʡ ʢʝʨʘʤʠʢʠ 

[4, ʩ. 235; 14, ʩ. 103]. ʀ ʩʢʣʦʥʝʥ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʫʙʠ-

ʯʘʡʩʢʫʶ ʢʝʨʘʤʠʢʫ ʢʘʢ ʷʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʣʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʢʦʛʜʘ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʥʸʤ. ɸ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʩʭʦʞʝʩʪʴ ʩʦʩʫʜʦʚ ʥʘ ʟʥʘ-

ʯʠʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʦʥ ʧʨʝʜʣʘʛʘʝʪ ʠʩʢʘʪʴ ʚ ʧʨʦ-

ʪʦʪʠʧʘʭ ʢʝʨʘʤʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ï ʸʤʢʦʩʪʷʭ ʠʟ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ [14, ʩ. 103]. ʅʦ ʧʨʠ ʵʪʦʤ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴ ʥʝ ʦʪʨʠʮʘʝʪ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʝʨʘʤʠʢʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʇʦʥʸʤʘʥʴʷ ʰʣʦ ʩ ʙʘʩʩʝʡʥʘ ʇʨʠʧʷʪʠ 

[1, ʩ. 29]. 

Oʩʥʦʚʥʦʡ ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʝʨʘʤʠʢʠ ʪʠʧʘ 

ɼʫʙʠʯʘʡ ʚʢʣʶʯʘʝʪ ɹʝʣʘʨʫʩʩʢʦʝ ʇʦʥʸʤʘʥʴʝ (ʙʝʟ ʙʘʩ-

ʩʝʡʥʘ ɺʠʣʠʠ) ʠ ʣʝʚʦʙʝʨʝʞʴʝ ɺʝʨʭʥʝʡ ʇʨʠʧʷʪʠ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʧʝʨʠʬʝʨʠʡʥʳʭ ʨʝʛʠʦʥʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʝ-

ʚʝʨ ɺʦʣʳʥʩʢʦʡ ʠ ʃʫʮʢʦʡ ʦʙʣʘʩʪʝʡ ʋʢʨʘʠʥʳ, ʖʞʥʘʷ 

ʃʠʪʚʘ ʜʦ ɸʣʠʪʫʩʩʢʦʛʦ ʨʘʡʦʥʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ 

ʯʘʩʪʴ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ʇʦʣʴʰʠ [3, ʩ. 55; 4, s. 233, 

235; 7, ʩ. 306; 13, ʩ. 148ï149]. 

ʀ ʝʩʣʠ ʩ ʩʝʚʝʨʥʦʡ [15, pav. 22] ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯ-

ʥʦʡ (ʙʘʩʩʝʡʥ ɺʝʨʭʥʝʛʦ ʅʸʤʘʥʘ) [8, ʨʠʩ. 1] ʛʨʘʥʠʮʘʤʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʇʅʂ ʚʩʸ ʙʦʣʝʝ-ʤʝʥʝʝ ʷʩʥʦ, ʪʦ ʩ 

ʦʩʪʘʣʴʥʳʤʠ ʥʝ ʪʘʢ ʚʩʸ ʧʨʦʩʪʦ. 

ʂ ʙʦʣʴʰʦʤʫ ʩʦʞʘʣʝʥʠʶ, ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦ-

ʛʦ ʇʦʣʝʩʴʷ ʠ ʇʨʝʜʧʦʣʝʩʴʷ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ ʩʣʘʙʦ. ʇʦʵʪʦʤʫ ʪʨʫʜʥʦ ʩʢʘʟʘʪʴ, 

ʛʜʝ ʧʨʦʭʦʜʠʪ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʇʅʂ ʠ ʚʦʩʪʦʯʥʦʧʦʣʝʩ-

ʩʢʦʡ ʢʫʣʴʪʫʨʦʡ (ɺʇʂ). ɺ ʙʘʩʩʝʡʥʝ ʇʨʠʧʷʪʠ ʧʘʤʷʪ-

ʥʠʢʠ ʩ ʢʝʨʘʤʠʢʦʡ ʪʠʧʘ ɼʫʙʠʯʘʡ ʥʝ ʠʟʚʝʩʪʥʳ ʚʦʩʪʦʯ-

ʥʝʝ ʄʦʩʪʚʳ [1, ʤʘʣ. 1]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ɼ.ʗ. ʊʝʣʝʛʠʥ ʠ 

ɽ.ʅ. ʊʠʪʦʚʘ ʚ ʨʘʥʥʠʡ ʘʨʝʘʣ ɺʇʂ ʚʢʣʶʯʘʶʪ ʠ ʪʝʨʨʠ-

ʪʦʨʠʶ ɿʘʧʘʜʥʦʛʦ ʇʦʣʝʩʴʷ [16, ʩ. 41ï44, ʨʠʩ. 2]. 

ʉʣʦʞʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʇʅʂ ʠ 

ɺʇʂ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ, ʧʦ ɺ.ʌ. ʀʩʘʝʥʢʦ, 

ʨʘʥʥʝʥʝʦʣʠʪʠʯʝʩʢʫʶ ʢʝʨʘʤʠʢʫ ʩ ʚʝʨʭʦʚʴʝʚ ʇʨʠʧʷʪʠ 
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ʥʝʚʦʟʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʦʪ ʩʠʥʭʨʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ɺʦʩʪʦʯʥʦʛʦ ʇʦʣʝʩʴʷ [10, ʩ. 49]. ʀ ʝʩʣʠ ʨʘʥʴʰʝ ʵʪʦ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘ-

ʩʪʠ ʠʟʫʯʝʥʠʷ ʥʝʦʣʠʪʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʇʦʣʝʩʴʷ 

ʪʦʣʴʢʦ ʥʘʯʘʣʠʩʴ, ʪʦ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 50 ʣʝʪ ʵʪʘ ʧʨʦ-

ʙʣʝʤʘ ʦʩʪʘʸʪʩʷ, ʪʘʢ ʢʘʢ ʤʘʪʝʨʠʘʣʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ɹʝ-

ʣʦʨʫʩʩʢʦʛʦ ʇʦʣʝʩʴʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ 

ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ, ʝʩʪʴ ʪʦʣʴʢʦ ʠʭ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ. 

ʆʪʢʨʳʪʳʤ ʦʩʪʘʸʪʩʷ ʚʦʧʨʦʩ ʠ ʦ ʶʞʥʦʡ ʛʨʘʥʠʮʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʝʨʘʤʠʢʠ ʪʠʧʘ ɼʫʙʠʯʘʡ. ɹʝʣʦʨʫʩ-

ʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ (ʄ.ʄ. ʏʝʨʥʷʚʩʢʠʡ ʠ ɺ.ʌ. ʀʩʘʝʥ-

ʢʦ) ʚʢʣʶʯʘʶʪ ʚ ʘʨʝʘʣ ʇʅʂ ʩʝʚʝʨ ɺʦʣʳʥʠ [3, ʩ. 55; 4, 

s. 233, 235; 8, ʩ. 306; 13, ʩ. 148ï149]. ʊʘʢʦʛʦ ʞʝ ʤʥʝ-

ʥʠʷ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʫʢʨʘʠʥʩʢʠʝ ʘʨʭʝʦ-

ʣʦʛʠ ï ʃ.ʃ. ɿʘʣʠʟʥʷʢ [17, ʩ. 104; 18, ʤʘʣ. 33] ʠ 

ɼ.ʃ. ɻʘʩʢʝʚʠʯ [12, ʩ. 61ï66]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʷʜ ʫʢʨʘʠʥʩʢʠʭ ʘʨʭʝʦʣʦʛʦʚ (ɼ.ʗ. ʊʝ-

ʣʝʛʠʥ, ɽ.ʅ. ʊʠʪʦʚʘ [16, ʩ. 24ï26], ɻ.ɺ. ʆʭʨʠʤʝʥʢʦ 

[19]) ʧʘʤʷʪʥʠʢʠ ʩ ʛʨʝʙʝʥʯʘʪʦ-ʥʘʢʦʣʴʯʘʪʦʡ ʢʝʨʘʤʠ-

ʢʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ʇʨʠʧʷʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ɺʦʣʳʥʩʢʦʡ, ʈʦʚʝʥʩʢʦʡ, ɾʠʪʦʤʠʨʩʢʦʡ ʠ ʦʪʯʘʩʪʠ 

ʍʤʝʣʴʥʠʮʢʦʡ, ʂʠʝʚʩʢʦʡ ʦʙʣʘʩʪʝʡ ʋʢʨʘʠʥʳ ʠ ʨʷʜʘ 

ʧʦʩʝʣʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʚʳʜʝʣʷʶʪ ʚ ʚʦ-

ʣʳʥʩʢʫʶ ʢʫʣʴʪʫʨʫ (ɺʂ). ʇʦ ʤʥʝʥʠʶ ɻ.ɺ. ʆʭʨʠʤʝʥ-

ʢʦ, ʛʨʘʥʠʮʘ ʤʝʞʜʫ ɺʂ ʠ ʅʢ ʧʨʦʭʦʜʠʣʘ ʧʦ ʨʝʢʘʤ 

ʇʨʠʧʷʪʴ ʠ ʇʠʥʘ, ʷʚʣʷʷʩʴ ʧʦʣʦʩʦʡ ʚʟʘʠʤʥʳʭ ʧʨʦʥʠʢ-

ʥʦʚʝʥʠʡ. ʈʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ ʧʨʦʥʠʢʘʣʦ ʚʣʠʷʥʠʝ, 

ʥʝ ʧʨʝʚʳʰʘʣʦ 40 ʢʤ [20, ʩ. 132]. ɽ.ɻ. ʂʘʣʝʯʠʮ ʦʪʤʝ-

ʯʘʝʪ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʨʘʥʥʝʡ ʢʝʨʘʤʠʢʠ ɺʦʣʳʥʠ ʠ 

ɿʘʧʘʜʥʦʛʦ ʇʦʣʝʩʴʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ ʪʝʨʨʠʪʦʨʠʠ ɿʘʛʦ-

ʨʦʜʴʷ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʘʷ ʢʝʨʘʤʠʢʘ, ʧʦ ʝʸ ʤʥʝʥʠʶ, ʦʪ-

ʣʠʯʘʝʪʩʷ ʦʪ ʨʘʥʥʝʥʝʦʣʠʪʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ ʇʦʥʸʤʘ-

ʥʴʷ [21, ʩ. 127, 128]. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʢʝʨʘʤʠʢʠ ɺʂ ʠ ʅʢ ɻ.ɺ. ʆʭʨʠʤʝʥ-

ʢʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʶ (ʦʬʦʨʤʣʝʥʠʝ ʩʨʝʟʘ ʚʝʥ-

ʯʠʢʘ; ʪʦʣʱʠʥʫ ʩʪʝʥʦʢ; ʨʘʟʤʝʨʳ ʠ ʚʤʝʩʪʠʤʦʩʪʴ ʩʦʩʫ-

ʜʦʚ; ʧʨʠʤʝʩʠ ʚ ʛʣʠʥʷʥʫʶ ʤʘʩʩʫ; ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ 

ʧʦʚʝʨʭʥʦʩʪʠ; ʮʚʝʪ) ʠ ʵʣʝʤʝʥʪʳ ʦʨʥʘʤʝʥʪʘ [19, 

ʪʘʙʣ. 5; 20, ʪʘʙʣ. 1]. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʦʪʣʠʯʠʪʝʣʴ-

ʥʳʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʢʫʣʴʪʫʨ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʙʝʨʸʪ ʮʚʝʪ 

ʬʨʘʛʤʝʥʪʦʚ ï ʪʸʤʥʳʡ ʮʚʝʪ ʜʣʷ ʢʝʨʘʤʠʢʠ ʪʠʧʘ ɼʫʙʠ-

ʯʘʡ ʠ ʚʩʝʛʜʘ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ ʜʣʷ ʚʩʝʭ ʵʪʘʧʦʚ ɺʂ 

[20, ʩ. 132]. 

ɺ ʨʘʟʚʠʪʠʠ ɺʂ ɻ.ɺ. ʆʭʨʠʤʝʥʢʦ ʚʳʜʝʣʷʝʪ ʪʨʠ ʵʪʘ-

ʧʘ. ɼʣʷ ʢʝʨʘʤʠʢʠ ʨʘʥʥʝʛʦ ʧʝʨʠʦʜʘ ɺʂ ʭʘʨʘʢʪʝʨʥʳ 

ʢʦʥʫʩʦʚʠʜʥʳʝ ʛʦʨʰʢʠ ʩ ʧʨʷʤʳʤʠ ʩʪʝʥʢʘʤʠ ʠ ʦʩʪʨʳʤ 

ʠʣʠ ʦʢʨʫʛʣʳʤ ʜʥʦʤ, ʦʨʥʘʤʝʥʪʦʤ ʩ ʦʪʧʝʯʘʪʢʘʤʠ 

ʛʨʝʙʥʷ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʯʝʨʯʝʥʥʳʭ ʣʠʥʠʡ, ʥʘʩʝʯʝʢ, 

ʩʝʪʯʘʪʦʡ ʰʪʨʠʭʦʚʢʦʡ, ʨʷʜʘʤʠ ʦʪʧʝʯʘʪʢʦʚ ʦʢʨʫʛʣʦʡ 

ʥʘʢʣʦʥʸʥʥʦʡ ʧʘʣʦʯʢʠ. ʉʪʝʥʢʠ ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, 

ʪʦʥʢʠʝ (4ï8 ʤʤ). ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʧʨʠʤʝʩʠ ʠʩ-

ʧʦʣʴʟʦʚʘʣʘʩʴ ʦʨʛʘʥʠʢʘ, ʨʝʞʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʰʘʤʦʪʘ 

[19, ʩ. 104; 20, ʩ. 136]. ɺʩʝ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ 

ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ ʄ.ʄ. ʏʝʨʥʷʚʩʢʠʡ, ʙʣʠʟʢʠ ʜʫ-

ʙʠʯʘʡʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʩ ʇʦʥʸʤʘʥʴʷ ʠ ʪʝʤ ʙʦʣʝʝ 

ʨʘʥʥʠʤ ʤʘʪʝʨʠʘʣʘʤ ʟʘʧʘʜʘ ɹʝʣʦʨʫʩʩʢʦʛʦ ʇʦʣʝʩʴʷ [4, 

s. 233]. 

ʆʯʝʨʯʠʚʘʷ ʟʘʧʘʜʥʫʶ ʛʨʘʥʠʮʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʜʫʙʠʯʘʡʩʢʦʡ ʢʝʨʘʤʠʢʠ, ʄ.ʄ. ʏʝʨʥʷʚʩʢʠʡ ʧʨʦʚʦʜʠʣ 

ʝʸ ʧʦ ʙʘʩʩʝʡʥʘʤ ɿʝʣʴʚʷʥʢʠ ʠ ʗʩʝʣʴʜʳ. ɹʝʣʦʨʫʩʩʢʦʝ 

ʇʦʙʫʞʴʝ ʠ ʪʝʨʨʠʪʦʨʠʶ ʟʘʧʘʜʥʝʝ ʨ. ʈʦʩʴ ʦʥ ʦʪʥʦʩʠʣ ʢ 

ʪ.ʥ. çʧʦʣʴʩʢʦʤʫ ʣʝʩʥʦʤʫ ʥʝʦʣʠʪʫè ï ʛʨʫʧʧʝ ʧʘʤʷʪ-

ʥʠʢʦʚ ʩ ʥʘʢʦʣʴʯʘʪʦ-ʰʪʘʤʧʦʚʘʥʥʦʡ ʢʝʨʘʤʠʢʦʡ [1, 

ʤʘʣ. 5; 4, ʤʘʣ. 4; 6, ʩ. 112, 113, ʤʘʣ. 1]. ʅʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ʇʦʣʴʰʠ ʢ ʇʅʂ ʄ.ʄ. ʏʝʨʥʷʚʩʢʠʡ ʦʪʥʦʩʠʣ 

ʨʘʥʥʠʝ ʤʘʪʝʨʠʘʣʳ ʩʦ ʩʪʦʷʥʦʢ ɺʦʟʴʥʘ ɺʝʩʴ ʠ ʉʪʘʯʳ 

[4, ʩ. 235]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʝʨʨʠ-

ʪʦʨʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʘʜʠʮʠʡ ʇʅʂ ʟʥʘʯʠʪʝʣʴʥʦ 

ʰʠʨʝ. ʂʝʨʘʤʠʢʘ ʪʠʧʘ ɼʫʙʠʯʘʡ ʙʳʣʘ ʥʘʡʜʝʥʘ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ɹʝʣʦʨʫʩʩʢʦʛʦ ʇʦʙʫʞʴʷ [22, ʩ. 145]. ʅʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʄʘʟʫʨʩʢʦʛʦ ʇʦʦʟʝʨʴʷ ʠ ʚ ʙʘʩʩʝʡʥʝ ʅʘʨʝʚʘ 

ʠʟʚʝʩʪʥʦ 17 ʩʪʦʷʥʦʢ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʢʝʨʘʤʠʢʫ 

ʇʅʂ [23, s. 90, ryc. 3]. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʘʤʷʪʥʠʢʘʭ ʇʦʜʣʷʰʴʷ ʠ ɹʝʣʦʨʫʩ-

ʩʢʦʛʦ ʇʦʙʫʞʴʷ ʚʳʷʚʣʝʥʘ ʢʝʨʘʤʠʢʘ, ʢʦʪʦʨʘʷ ʧʦ ʨʷʜʫ 

ʧʨʠʟʥʘʢʦʚ ʙʣʠʟʢʘ ʢ ʜʫʙʠʯʘʡʩʢʦʡ, ʥʦ ʠʤʝʝʪ ʥʝʢʦʪʦ-

ʨʳʝ ʦʪʣʠʯʠʷ [22, ʩ. 145; 23, ryc. 3; 24, s. 16, ryc. 2; 25; 

26]. ʉʦʭʨʘʥʷʷ ʤʦʨʬʦʣʦʛʠʶ ʠ ʦʨʥʘʤʝʥʪʘʮʠʶ ʧʦʩʣʝʜ-

ʥʝʡ, ʦʥʘ ʠʤʝʝʪ ʦʪʣʠʯʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ï ʚ ʭʦʨʦʰʦ 

ʚʳʤʝʰʝʥʥʦʤ ʪʝʩʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʤʠʥʝʨʘʣʴ-

ʥʳʝ ʧʨʠʤʝʩʠ, ʥʘʣʠʯʠʝ ʦʨʛʘʥʠʢʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

(ʨʠʩ. 3). ʆʙʞʠʛ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ, ʛʦʨʰʢʠ ʪʦʥʢʦ-

ʩʪʝʥʥʳʝ. ʇʦʚʝʨʭʥʦʩʪʴ ʟʘʛʣʘʞʝʥʥʘʷ, ʠʥʦʛʜʘ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʨʘʩʯʸʩʳ ʛʨʝʙʥʝʤ. ʇʦʜʦʙʥʘʷ ʢʝʨʘʤʠʢʘ ʙʳʣʘ 

ʚʳʜʝʣʝʥʘ ʕ. ʂʝʤʧʠʩʪʳ ʚ ʪʠʧ ʉʦʢʦʣʫʚʵʢ (tʫp 

Sokoğuwek) [27]. 

ɸ. ɺʘʚʨʫʩʝʚʠʯ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ ʜʨʝʚ-

ʥʦʩʪʝʡ ʪʠʧʘ ʉʦʢʦʣʫʚʵʢ ʤʦʛʣʘ ʚʦʟʥʠʢʥʫʪʴ ʥʸʤʘʥʩʢʘʷ 

ʢʫʣʴʪʫʨʘ (ʪʠʧ ʃʳʩʘʷ ɻʦʨʘ) ʩ ʜʘʣʴʥʝʡʰʠʤ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʩʦʚʨʝʤʝʥʥʦʡ ɿʘʧʘʜʥʦʡ 

ɹʝʣʘʨʫʩʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʱʠʭ ʵʣʝʤʝʥʪʦʚ ʦʥ ʚʠʜʠʪ 

ʪʦʥʢʦʩʪʝʥʥʦʩʪʴ ʠ ʤʠʥʝʨʘʣʴʥʦ-ʦʨʛʘʥʠʯʝʩʢʫʶ ʧʨʠ-

ʤʝʩʴ ʚ ʪʝʩʪʝ [25, s. 11, 12; 26, ʩ. 137]. 

ʆʜʥʘʢʦ ʭʦʨʦʰʦ ʟʘʛʣʘʞʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʠʥʦ-

ʛʜʘ ʠ ʟʘʣʦʱʝʥʥʘʷ ï ʯʝʨʪʘ, ʭʘʨʘʢʪʝʨʥʘʷ ʠ ʜʣʷ ʜʫʙʠ-

ʯʘʡʩʢʦʡ ʢʝʨʘʤʠʢʠ. ɸ ʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ ʬʦʨʤʦʚʦʯʥʦʡ 

ʤʘʩʩʳ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʧʨʠʤʝʩʠ ʥʘʜ ʦʨ-

ʛʘʥʠʯʝʩʢʦʡ, ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʦʙʞʠʛ ʤʦʛʣʠ ʩʪʘʪʴ 

ʨʝʟʫʣʴʪʘʪʦʤ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʫʙʠʯʘʡ-

ʩʢʠʭ ʪʨʘʜʠʮʠʡ, ʪʘʢ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʚʣʠʷʥʠʡ ʩʦʩʝʜʥʠʭ 

ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʭ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʢʫʣʴʪʫʨ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʢʫʣʴʪʫʨʳ ʚʦʨʦʥʢʦʚʠʜʥʳʭ ʢʫʙʢʦʚ. ʄʝʞʜʫ 

ʪʝʤ ʦʪʩʫʪʩʪʚʠʝ ʚ ʢʝʨʘʤʠʢʝ ʪʠʧʘ ʉʦʢʦʣʫʚʵʢ ʯʝʨʪ, ʭʘ-

ʨʘʢʪʝʨʥʳʭ ʜʣʷ ʣʳʩʦʛʦʨʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʦʪʧʝʯʘʪʢʦʚ 

ʣʠʥʝʡʥʦʛʦ ʰʪʘʤʧʘ), ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʢʘ ʚʠʜʝʪʴ ʚ ʢʝ-

ʨʘʤʠʢʝ ʪʠʧʘ ʉʦʢʦʣʫʚʵʢ ʧʝʨʝʭʦʜʥʳʡ ʪʠʧ ʦʪ ʜʫʙʠʯʘʡ-

ʩʢʦʡ ʢ ʣʳʩʦʛʦʨʩʢʦʡ ʢʝʨʘʤʠʢʝ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʦʥʘ ʷʚ-

ʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʣʦʢʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʥʥʝʥʝʦ-

ʣʠʪʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ ʥʘ ʟʘʧʘʜʝ ʘʨʝʘʣʘ ʇʅʂ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʇʅʂ ʤʦʞʥʦ 

ʚʢʣʶʯʠʪʴ ʠ ʪʝʨʨʠʪʦʨʠʶ ʇʦʜʣʷʰʴʷ. 

ɼʣʷ ʇʅʂ ʠʤʝʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʦ-

ʫʛʣʝʨʦʜʥʳʭ ʜʘʪ ʧʦ ʢʝʨʘʤʠʢʝ, ʠ ʧʦʯʪʠ ʚʩʝ ʦʥʠ ʧʨʦʠʩ-

ʭʦʜʷʪ ʩ ʩʝʚʝʨʥʦʛʦ ʘʨʝʘʣʘ ʢʫʣʴʪʫʨʳ: ʉʪʘʨʳʝ ɺʦʡʢʦ-

ʚʠʯʠ 1 ï 5820Ñ210 bp (ʂ̔-9286), ɼʫʙʠʯʘʡ 2 ï 

5030Ñ250 bp [14, s. 107; 28, s. 58], ʂʘʨʪʘ 1 ï 6550Ñ70 

bp (ʂ̔-7642), ʂʘʨʪʘ 2 ï 6020Ñ70 bp (ʂ̔-7643), ʂʘʨʪʘ 2 

ï 5980Ñ70 bp (ʂ̔-7645), ʂʘʨʪʘ 2 ï 5950Ñ70 bp (ʂ̔-

7644), ʂʘʨʪʘ 2 ï 5360Ñ70 bp (ʂ̔-7646), ɺʦʟʴʥʘ ɺʝʩʴ ï 

5900Ñ100 bp (Gd-2431) [15, pav. 23]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʢ 5500 ɺʉ ʦʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʢʝ-

ʨʘʤʠʢʠ ʪʠʧʘ ɼʫʙʠʯʘʡ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʭ ʧʘʤʷʪʥʠʢʦʚ ɺ.ʌ. ʀʩʘʝʥʢʦ 

ʦʪʤʝʯʘʝʪ ʉʝʥʯʠʮʳ 1 (ʨʠʩ. 4), ɿʘʨʝʯʴʝ 2, ɹʦʢʠʥʠʯʠ 1, 

ʆʩʪʨʦʚ 3 (ɺʝʰʥʷ) (ʨʠʩ. 5), ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʩ 

ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʛʦ ʇʦʣʝʩʴʷ. ʆʥ ʪʫʪ ʚʳʜʝʣʷʝʪ 

ʵʪʘʧ, ʢʦʪʦʨʳʡ ʧʨʝʜʰʝʩʪʚʫʝʪ ʜʫʙʠʯʘʡʩʢʦʤʫ [13, 

ʩ. 167]. ʆʜʥʘʢʦ ʪʨʫʜʥʦ ʩʢʘʟʘʪʴ, ʥʘ ʯʸʤ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʪʘʢʦʡ ʚʳʚʦʜ. 
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ȶɎɗəɓɔɐ 3 ï ȰɋɖɆɒɎɐɆ ɘɎɕɆ ȷɔɐɔɑəɈɣɐ: 

1 ï ȭɆɏɆɓɝɐɎ; 2 ï ȧɖɆɓɢɗɐ; 3 ï ȬəɑɘɐɎ; 4 ï ȪɆɓɇɖəɈɐɆ; 5 ï ȷɋɑɎɟɋ ȧɔɑɢɞɔɋ 2 

 
ȶɎɗəɓɔɐ 4 ï ȰɋɖɆɒɎɐɆ ɘɎɕɆ ȪəɇɎɝɆɏ. ȷɋɓɢɝɎɜɡ 1 
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ȶɎɗəɓɔɐ 5 ï ȰɋɖɆɒɎɐɆ ɘɎɕɆ ȪəɇɎɝɆɏ. ȴɗɘɖɔɈ 3 (Ȩɋɞɓɥ) 

ʄʘʪʝʨʠʘʣʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ʇʦʣʝʩʴʷ ʠ ɺʦʣʳʥʠ ʚʳ-
ʜʝʣʷʶʪʩʷ ʚ çʟʘʧʘʜʥʦʧʦʣʝʩʩʢʠʡè [4, s. 240; 8, ʩ. 113] 
ʠʣʠ çʧʨʠʧʷʪʩʢʠʡè ʚʘʨʠʘʥʪ [1, ʩ. 29], ʢʘʢ ʙʦʣʝʝ ʨʘʥ-
ʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘʤʷʪʥʠʢʘʤʠ ʇʦʥʸʤʘʥʴʷ. ɼʣʷ ʥʝʛʦ 
ʭʘʨʘʢʪʝʨʥʳ ʧʨʠʩʫʪʩʪʚʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ ʚ 
ʪʝʩʪʝ, ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʝʥʯʠʢʦʚ 
ʙʝʟ ʷʤʦʢ ʠ ʦʨʥʘʤʝʥʪʘʮʠʠ ʩʨʝʟʘ, ʪʦʥʢʦʩʪʝʥʥʦʩʪʴ ʠ 
ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʥʘʤʝʥʪʘʮʠʠ [4, s. 233]. 
ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʝʨʘʤʠʢʠ ʪʠʧʘ 

ɼʫʙʠʯʘʡ ʰʣʦ ʩ ʙʘʩʩʝʡʥʘ ʇʨʠʧʷʪʠ ʚ ʇʦʥʸʤʘʥʴʝ, ʦʥʘ 
ʤʦʛʣʘ ʪʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʛʦʨʘʟʜʦ ʜʦʣʴʰʝ, ʥʝʞʝʣʠ ʥʘ 
ʙʦʣʝʝ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʂʝʨʘʤʠʢʘ ʪʠʧʘ ʃʳʩʘʷ 
ɻʦʨʘ, ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʙʘʩʩʝʡʥʝ 
ɺʝʨʭʥʝʛʦ ʅʸʤʘʥʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʛʦ ʇʦʣʝʩʴʷ 
ʠ ɹʝʣʦʨʫʩʩʢʦʛʦ ʇʦʙʫʞʴʷ ʚʩʪʨʝʯʘʝʪʩʷ ʛʦʨʘʟʜʦ ʨʝʞʝ 
[4, s. 233; 21, ʩ. 128; 22, ʩ. 158; 29, s. 81]. ʆʥʘ ʯʘʩʪʦ 
ʠʤʝʝʪ ʛʠʙʨʠʜʥʳʝ ʣʳʩʦʛʦʨʩʢʦ-ʜʦʙʨʦʙʦʨʩʢʠʝ ʯʝʨʪʳ. 
ʕʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʪʝʤ, ʯʪʦ ʣʳʩʦʛʦʨʩʢʠʝ ʥʦʚʘ-
ʮʠʠ ʚ ʙʘʩʩʝʡʥ ʇʨʠʧʷʪʠ ʥʘʯʘʣʠ ʧʨʦʥʠʢʘʪʴ ʚ ʢʦʥʮʝ 
ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʢʦʛʜʘ ʩʪʘʣ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʪʠʧ 
ɼʦʙʨʳʡ ɹʦʨ. 
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Abstract. The paper discusses the Early Neolithic pottery from the Western Belarus, pottery of Dubiļiai type. The 

set of its most distinctive features includes organic temper in clay mass, a belt of deep round pits under a rim edge, 

strokes by round stick (çhoofsè), slantwise thin grooved lines or slantwise net ornament of such lines. Hypotheses on 

the origin of Dubiļiai type pottery are under discussion as well. According to many scholars, the area of occurrence 

of Dubiļiai type pottery includes Belarusian part of the River Neman region (except the River Viliya basin), the left-

bank of the upper Prypiat River basin, the southern Lithuania, the part of the north-eastern Poland, and the northern 

part of Volhynia. At the same time D.Ya. Telegin, E.N. Titova, G.V. Okhrimenko distinguish the Volhynian culture 

in the region of the same name. It has many traits analogous to the Prypiat-Neman culture. The scale of differences 

between the Early Neolithic pottery from Western Polesia and Volhynia and Dubiļiai type pottery from the River 

Neman region allows considering the Volhynian culture as not a separate culture but as a local variant of the Neman 

culture. Sokoğ·wek type pottery has been discovered at the sites in Podlasie and in Belarusian part of the River Bug 

region. It is analogous to Dubiļiai type pottery by morphology and ornamentation but has less of organic temper in 

clay mass. Most probably, it is a result of local development of the Early Neolithic traditions in the western part of 

Prypiat-Neman culture area. 

Keywords: Prypiat-Neman culture; Neman culture; Volhynian culture; Dubiļiai type; Sokoğ·wek type; Lysaja 

Hara type; Dobry Bor type; Western Belarus; River Neman; River Prypiat; River Bug; Prypiat Polesia; River Bug 
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Abstract. The origins of the Neolithic, understood as a phenomenon with food economy dependent on agriculture, 

in east-central Europe are associated with the appearance of communities reflected by the Linear Band Pottery cul-

ture (LBK) in ca. 5500 BC. These communities settled only small enclaves, distinguished by ecological conditions 

favourable to farming. Situation of this kind persisted in the 5th millennium BC, when territories under discussion 

were inhabited by post-Linear groups. Consequently, at that time, hunter-gatherers still occupied ca. 70% of these 
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territories. Such situation changed from 4200/4100 BC onwards, due to the formation and spectacular territorial çex-

pansionè of the Funnel Beaker culture (TRB). This expansion covered both the areas previously inhabited by hunter-

gatherers and farmers. Around 3500 BC Neolithic formation encompassed virtually the whole of this part of Central 

Europe. Parallel to the first and second Neolithisations, independent processes of çceramisationè of the Late Meso-

lithic communities proceeded. While in the 5th millennium BC they were fairly selective, in the 4th millennium BC 

they were quite intensive. A new cultural model formed here which might be called çpara-Neolithicè. Archaeologi-

cal data indicate contacts between TRB and para-Neolithic communities. The latter phenomena (mainly the Neman 

culture) show also a significant territorial development. 

Keywords: southern Baltic; Neolithic; para-Neolithic; Funnel Beaker culture; Neolithisation; ceramisation; 

Linear Band Pottery culture; agriculture; chronology; hunters and fishermen; Mesolithic; Ertebßlle culture; forest 

Neolithic. 

Introduction 
In this paper, several problems related to the Neo-

lithisation of the southern Baltic area, which term rough-
ly corresponds to present-day Poland, will be presented 
as well as proposals for solving these problems. Particu-
larly, those processes that were not related to the first 
Neolithic will be its topic. 

The origins of the Neolithic, as in other parts of cen-
tral Europe, are associated with the appearance of the 
Linear Band Pottery culture (henceforth LBK, after 
German term Linearbandkeramik), in the mid-6th mil-
lennium BC. These origins were associated with migra-
tions from the middle Danube basin, what is strongly 
suggested by the genetic data which demonstrate basic 
differences between the LBK and Mesolithic genetic 
pools [1ï4]. We should emphasize that the LBK, even in 
its initial and early stages, contains all elements of the 
so-called Neolithic package. On the other hand, it should 
also be emphasized that communities of that culture set-
tled only small enclaves, distinguished by ecological 
conditions favourable to farming (fig. 1). 

Situation of this kind persisted in the 5th millennium 
BC. Different Neolithic groups of the post-Linear char-
acter (Stroke Band Pottery culture and Lengyel-Polg§r 
complex) still concentrated within the same enclaves 
(fig. 1). Undoubtedly, some areas outside these enclaves 
were penetrated and even exploited by Neolithic groups. 
That is why we have some Linear and post-Linear find-
ings there. Among such sites there are several ones, like 
R·wnina Dolna (north-eastern Poland ï [5; 6]), Dňby-
Kaczynos (eastern Pomerania ï [7]), Osğonino (eastern 
Pomerania ï [8, p. 1950, 1960ï1961]), situated, surpris-
ingly, in the very northern regions. However, this does 
not undermine the fact, that until the end of the 5th mil-
lennium BC, at least ca. 70% of the territory under dis-
cussion remained beyond the extent of the compact Neo-
lithic settlement (figs. 1, 2). 

Hunter-gatherer communities in ca. 5500ï4000 BC 
So, the first  problem occurs, what was going on out-

side enclaves settled by aforementioned Early Neolithic 
groups? This problem concerns actually areas beyond 
the Baltic coastal zone, because at present nobody 
doubts that hunter-gatherer groups lived in that zone un-
til ca. 4000 BC, as evidenced by ĭ4C datings in DŃbki [9] 
and Tanowo [10, p. 49ï52] (fig. 1). 

It would seem logical that hunter-gatherer communi-
ties should continue to exist in these inland zones as 
well. However, in fact this is not so obvious, since con-
nections between radiocarbon dates, later than mid-6th 
millennium BC, including also those of the 4th and 3rd 
millennia BC, obtained in non-Neolithic contexts, com-
prising the Late Mesolithic flint inventories and ï in 
some cases ï pottery, which can be generally referred to 
as çnon-Neoliticè/para-Neolithic (mostly it is pottery of 
the Neman culture), are contested. The main reason of 

that is suggested lack of homogeneity of sand and peat 
sites [11; 12]. 

However, it is possible to put forward some argu-
ments for long chronology of hunter-gatherers in the ter-
ritory under consideration. Let us highlight three of them 
[see 13, p. 242ï246]. 

Firstly, the number of radiocarbon dates is fairly 
high. We have over seventy such dates [13, fig. 40, fur-
ther literature there], most of them from contexts contai-
ning pottery, and some of them from the relatively strati-
fied contexts, like at Chwalim (south-western Greater 
Poland) [14; 15] or GrŃdy Woniecko (north-eastern Po-
land) (kind information by A. Wawrusiewicz). The gene-
ral sum of their probability distributions suggests chronol-
ogy until the end of the 3rd millennium BC [13, fig. 40]. 

Secondly, as 40 years ago S.K. Kozğowski observed 
[16, p. 248], it is impossible to assume a preposterous 
situation in which non-Neolithic ceramics would not be 
accompanied by any flint inventory. At least a part of 
such inventories, which we are not necessarily able to 
distinguish, has to be connected with the pottery of e.g. 
Neman culture. Hence, these flint inventories have to be 
dated to the late 5th millennium BC and majority of them 
most probably to 4th and 3rd millennia BC, like the 
aforementioned pottery. 

Thirdly, it is difficult to point out any real reasons for 
the disappearance of hunter-gatherer groups outside the 
traditional çLinearè and çpost-Linearè enclaves between 
5500 and 4000 BC. If so, we would have to assume that 
these vast territories were basically deserted, and this is a 
rather risky hypothesis. 

Therefore, it seems more probable that in the second 
half of the 6th millennium BC and in the 5th millennium 
BC, practically in all southern Baltic territories forager 
groups lived, parallel to Neolithic groups (fig. 2). These 
groups belonged to the local Late Mesolithic flint tradi-
tions (i.e. Chojnice-PieŒki and late Komornica in west-
ern Poland and Janisğawice in central and eastern Po-
land). 

Some of these groups underwent çceramisationè, 
which was independent of the Neolithic. Let us mention 
here pottery from Tanowo [10, p. 39ï48], which is more 
similar to the Ertebßlle pottery, and pottery from DŃbki 
[17], which has more specific characteristics but also re-
sembles the Ertebßlle. The beginnings of this pottery can 
be dated, based on recent publications, at around 
4800/4700 BC. In the Masurian Lake District we also 
have early-Zedmar ceramics, from about 4300 BC [18], 
and probably single vessels of the early-Neman (Dubi-
ļai) type in the north-eastern Poland (WoŦna WieŜ?) that 
can be situated somewhere within the second half of the 
5th millennium BC [19]. 

It seems that contacts between hunter-gatherers and 
farmers in the 6th and 5th millennia BC were rare [e.g. 20; 
10; 21]. Certainly they did not cause major changes in 
the cultural systems of both formations. 
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Figure 1  ï Southern Baltic area during the Neolithic with phenomena analysed in the article.  

1, 2 ï enclaves settled by communities of the Linear Band Pottery culture (LBK) and post-Linear units, from the  
mid-6th to early 4 th millennia BC (actual signature marks reflect the situation in the late period of the post -Linear 
units;  1 ï çLengyelè complex sensu largo (Jordan·w culture), 2 ï çPolg§rè complex); 3 ï the area of formation  

of the Funnel Beaker culture (TRB), ca. 4200ï4000 BC; 3, 4 ï range of the TRB c. 4000ï3900 BC; 
3, 4, 5 ï range of the TRB, c. 3800/3700 BC; 3, 4, 5, 6 ï range of the TRB after 3700/3600 BC; 

7 ï sites with the Ertebßlle and Ertebßlle-like pottery ( T ï Tanowo 3, D ï DŃbki 9, KD ï Koszalin-DzierŨňcino, 
Ch ï Chobienice); 8 ï selected sites with the early TRB pottery (T ï Tanowo 3, D ï DŃbki 9, Ğ ï ĞŃcko 6, 

SK ï Strzelce KrzyŨanna 56, RK ï Redecz Krukowy, S ï Sarnowo 1); 9 ï range of the Neman culture in the late 5 th 

millennium BC; 10 ï range of the Zedmar culture; 9, 11 ï range of the Neman culture in the 4 th and 3rd millennia BC 

The Funnel Beaker culture 

Complex cultural transformations in the Vistula and 

Oder basins took place between ca. 4200 and 3500 BC. 

They were associated with the spread of a new model of 

Neolithic culture within most of the territories of this 

part of Europe and not only above-mentioned fertile en-

claves. Despite singular pieces of evidence confirming 

the Neolithic use of other environmental zones than 

above-mentioned fertile enclaves before ca. 4200 BC, 

this ecological, and probably also mental, barrier was 

apparently not broken by the Linear and post-Linear 

groups. This was achieved by the societies, whose ar-

chaeological legacy is known as the Funnel Beaker cul-

ture (henceforth TRB, after German term Trichterbec-

herkultur). In case of Poland we have to do mainly with 

its eastern and south-eastern group [e.g. 22]. The spread of 

the TRB in the basins of the Vistula and Oder rivers can 

be called the çSecond Stage of Neolithisationè [13]. As 










































































































































































































































































































