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ɿʄɯʉʊ 

 

 

 

ɯ. ɺʀɺʏɽʅʅʗ ʊɸ ʆʍʆʈʆʅɸ ɹɯʆʈɯɿʅʆʄɸʅɯʊʅʆʉʊɯ 

 

ɻʦʚʦʨʫʥ ʆ. ɺ.  

ɼʦ ʚʠʚʯʝʥʥʷ ʚʦʛʥʽʚʦʢ (Lepidoptera, Pyralidae) ʟʘʧʦʚʽʜʥʠʢʘ çʄʠʭʘʡʣʽʚʩʴʢʘ 

ʮʽʣʠʥʘè. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ʂʘʨʧʝʥʢʦ ʂ. ʂ., ɺʘʢʘʣ ɸ. ʇ. 

ɯʩʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ 

ʣʽʩʽʚ ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ʄʝʨʟʣʠʢʠʥ ʀ. ʈ., ʐʝʚʝʨʜʶʢʦʚʘ ɸ. ɺ., ʉʘʚʦʩʪʴʷʥ ɺ. ʄ.  

ʅʦʚʘʷ ʚʩʪʨʝʯʘ ʩʪʝʨʚʷʪʥʠʢʘ Neoʪʠʩʧʘʚʧʧʘʘn percnopterus ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʋʢʨʘʠʥʝ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

II.  ʈɸʎɯʆʅɸʃʔʅɽ ʇʈʀʈʆɼʆʂʆʈʀʉʊʋɺɸʅʅʗ ʊɸ ʆʍʆʈʆʅɸ 

ɼʆɺʂɯʃʃʗ 

 

ɺʝʨʪʝʣʴ ɺ. ɺ.  

ɻʝʦʣʦʛʽʯʥʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʨʠʪʦʨʽʾ ʉʫʤʱʠʥʠ: ʩʫʯʘʩʥʠʡ ʩʪʘʥ, 

ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ʄʦʩʢʘʣʝʥʢʦ ʄ. ʇ., ʉʪʘʮʝʥʢʦ ɺ. ʉ.  

ʉʪʨʫʢʪʫʨʘ ʪʘ ʨʝʞʠʤ ʜʽʷʣʴʥʦʩʪʽ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

ɯɯɯ.  ɹɯʆʃʆɻɯʗ ʊɸ ɽʂʆʃʆɻɯʗ  ʃʖɼʀʅʀ 

 

ʊʦʨʷʥʠʢ ɺ. ʄ., ʇʦʢʫʪʥʷ ʅ. ɺ.   

ʇʦʰʠʨʝʥʽʩʪʴ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 

ɯV.  ʅɽʆʈɻɸʅɯʏʅɸ ʍɯʄɯʗ 

 

ʂʦʩʪʶʯʝʥʢʦ ʂ. ɺ., ʇʰʝʥʠʯʥʠʡ ʈ. ʄ.  

ʉʠʥʪʝʟ ʢʘʪʽʦʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 3d-ʤʝʪʘʣʽʚ ʟ 1,10-ʬʝʥʘʥʪʨʦʣʽʥʦʤ ʪʘ 

ʘʥʽʦʥʘʤʠ ʬʣʫʦʨʫ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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V.  ɹɯʆʆʈɻɸʅɯʏʅɸ ʍɯʄɯʗ 

 

ɯʚʘʱʝʥʢʦ ʃ. ɺ., ʉʢʣʷʨ ɸ. ʄ.  

ʉʠʥʪʝʟ ʙʽʦʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʭʽʪʦʟʘʥʫ ʪʘ ʜʽʘʤʘʥʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ . . . . . . .  

ʉʪʝʧʫʨʘ ʅ. ʆ., ʉʢʣʷʨ ɸ. ʄ.  

ʆʜʝʨʞʘʥʥʷ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʭʽʪʦʟʘʥʫ ʪʘ ʘʨʛʝʥʫʤ (ɯ) ʥʽʪʨʘʪʫ . . . . . .  

ʍʘʨʯʝʥʢʦ ʖ. ɺ., ʃʠʩʝʥʢʦ ʆ. ɺ.  

ɹʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʦʥʠ ʚ ʨʝʘʢʮʽʾ ʟ ʤʘʣʦʥʦʚʠʤ ʝʩʪʝʨʦʤ . . . . . . . . . . . . . . . . .  

 

VI .  ɻɯɼʈʆʍɯʄɯʗ ʊɸ ʍɯʄɯʏʅɸ ɽʂʆʃʆɻɯʗ 

 

ʂʘʩʴʷʥʝʥʢʦ ɻ. ʗ., ʎʠʙʫʣʴʥʷʢ ɯ. ɺ.  

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʽʯʢʠ ʉʫʣʘ . . . . . . . . . . . . . . . . . . . . . . . . . 

ʂʘʩʴʷʥʝʥʢʦ ɻ. ʗ., ʗʢʫʰʝʚ ɺ. ɯ.  

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʉʚʠʛʘ . . . . . . . .  
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ɼʆ ɺʀɺʏɽʅʅʗ ɺʆɻʅɯɺʆʂ (LEPIDOPTERA, PYRALIDAE ) 

ɿɸʇʆɺɯɼʅʀʂɸ çʄʀʍɸʁʃɯɺʉʔʂɸ ʎɯʃʀʅɸè (ʉʋʄʉʔʂɸ ʆɹʃɸʉʊʔ) 

 
ɻʦʚʦʨʫʥ ʆ. ɺ. ɼʦ ʚʠʚʯʝʥʥʷ ʚʦʛʥʽʚʦʢ (Lepidoptera, Pyralidae) ʟʘʧʦʚʽʜʥʠʢʘ 

çʄʠʭʘʡʣʽʚʩʴʢʘ ʮʽʣʠʥʘè (ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ). ï ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 15: 6ï10. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

ʋ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʤʝʪʝʣʠʢʽʚ ʨʦʜʠʥʠ 

ɺʦʛʥʽʚʢʠ (Lepidoptera, Pyralidae), ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫ ʩʫʯʘʩʥʠʭ ʤʝʞʘʭ ʟʘʧʦʚʽʜʥʠʢʘ 

çʄʠʭʘʡʣʽʚʩʴʢʘ ʮʽʣʠʥʘè ʫ 2018 ʨ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʠʢʘ ʚʠʷʚʣʝʥʦ 65 ʚʠʜʽʚ ʚʦʛʥʽʚʦʢ, ʟ ʷʢʠʭ 

17 ʚʢʘʟʫʶʪʴʩʷ ʜʣʷ ʮʴʦʛʦ ʣʦʢʘʣʽʪʝʪʫ ʚʧʝʨʰʝ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʦʛʥʽʚʢʠ, Lepidoptera, Pyralidae, ʟʘʧʦʚʽʜʥʠʢ çʄʠʭʘʡʣʽʚʩʴʢʘ ʮʽʣʠʥʘè, 

ʬʘʫʥʘ. 

 

Govorun O. V. The pyralidae moth (Lepidoptera, Pyralidae) of Nature Reserve 

çMykhaylivsôka tsilynaè. ï Prirodniļ³ nauki. ï 2018. ï 15: 6ï10. 

Sumy State Pedagogical University named after A. S Makarenko 

The paper presents the results of research of Pyralid moths in Nature Reserve 

çMykhaylivsôka tsilynaè in 2018. There were found 65 species of Pyralid moths, 17 of which were 

indicated for this locality for the first time. 
Key words: pyralidae moth, Lepidoptera, Pyralidae, Nature Reserve çMykhaylivsôka 

tsilynaè, fauna. 

 

ɺʩʪʫʧ. ɺʦʛʥʽʚʢʠ (Lepidoptera, Pyralidae) ï ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʨʦʜʠʥ ʨʷʜʫ 

ʣʫʩʢʦʢʨʠʣʠʭ, ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʤʘʡʞʝ ʧʦ ʚʩʴʦʤʫ ʩʫʭʦʜʦʣʫ. ɿʘ ʜʝʷʢʠʤʠ 

ʦʮʽʥʢʘʤʠ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʪʘ ʧʽʜʚʠʜʽʚ ʮʽʻʾ ʛʨʫʧʠ ʤʝʪʝʣʠʢʽʚ ʫ ʩʚʽʪʦʚʽʡ 

ʬʘʫʥʽ ʩʷʛʘʻ ʧʦʥʘʜ 16 ʪʠʩʷʯ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʧʦʰʠʨʝʥʘ ʚ ʪʨʦʧʽʢʘʭ. 

ɿʘʛʘʣʦʤ ʜʣʷ ɭʚʨʦʧʠ ʚʢʘʟʘʥʦ ʙʣʠʟʴʢʦ 850 ʚʠʜʽʚ ʚʦʛʥʽʚʦʢ ʟ 13 ʧʽʜʨʦʜʠʥ, ʘ ʜʣʷ ʾʾ 

ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ï ʧʦʥʘʜ 400 ʚʠʜʽʚ.  

ʈʦʜʠʥʘ ʦʙôʻʜʥʫʻ ʥʝʚʝʣʠʢʠʭ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʤʝʪʝʣʠʢʽʚ ʟ ʨʦʟʤʘʭʦʤ 

ʢʨʠʣ ʚʽʜ 7 ʜʦ 50 ʤʤ. ɻʫʩʽʥʴ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʞʠʚʠʪʴʩʷ ʪʢʘʥʠʥʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʞʠʚʠʭ ʨʦʩʣʠʥ; ʪʘʢʦʞ ʜʦʩʠʪʴ ʟʚʠʯʘʡʥʘ ʩʘʧʨʦʬʘʛʽʷ. ɻʫʩʽʥʴ ʪʘ ʤʝʪʝʣʠʢʠ ʩʣʫʛʫʶʪʴ 

ʩʫʪʪʻʚʦʶ ʯʘʩʪʠʥʦʶ ʨʘʮʽʦʥʫ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʙʝʟʭʨʝʙʝʪʥʠʭ ʪʘ ʭʨʝʙʝʪʥʠʭ ʪʚʘʨʠʥ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʚʦʛʥʽʚʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʠʢʘ 

çʄʠʭʘʡʣʽʚʩʴʢʘ ʮʽʣʠʥʘè ʨʦʟʧʦʯʘʪʦ ʫ 2002 ʨ. [1]. ʋʟʘʛʘʣʴʥʝʥʠʡ ʩʧʠʩʦʢ ʚʠʜʽʚ 

ʧʽʨʘʣʽʜ, ʟʽʙʨʘʥʠʭ ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʚʧʨʦʜʦʚʞ 2002-2003 ʨʨ., ʚʢʣʶʯʘʻ 48 ʚʠʜʽʚ ʟ 

7 ʧʽʜʨʦʜʠʥ [1]. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʜʘʤʠ, ʧʦʰʠʨʝʥʠʤʠ ʫ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʤʫ ʣʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. 
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ɺʠʚʯʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʬʘʫʥ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʢʨʝʤʠʭ ʚʠʜʽʚ 

ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʟʦʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʦʚʥʦʶ 

ʤʽʨʦʶ ʩʪʦʩʫʻʪʴʩʷ ʚʦʛʥʽʚʦʢ ʧʽʚʥʽʯʥʦʛʦ ʩʭʦʜʫ ʋʢʨʘʾʥʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ 

ʚʠʟʥʘʯʘʻ ʡ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʛʨʫʧʠ ʤʝʪʝʣʠʢʽʚ, ʘʜʞʝ ʚʽʜʦʤʦ, ʱʦ ʙʣʠʟʴʢʦ 

25 % ʚʠʜʽʚ ʮʠʭ ʣʫʩʢʦʢʨʠʣʠʭ ʻ ʰʢʽʜʥʠʢʘʤʠ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ, ʧʨʦʜʦʚʦʣʴʯʠʭ 

ʟʘʧʘʩʽʚ (ʙʦʨʦʰʥʘ, ʢʨʫʧ, ʩʫʰʝʥʠʭ ʬʨʫʢʪʽʚ ʽ ʪ.ʧ.), ʥʘʩʽʥʥʻʚʦʛʦ ʪʘ ʬʫʨʘʞʥʦʛʦ 

ʟʝʨʥʘ, ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʧʨʦʜʫʢʪʽʚ ʙʜʞʽʣʴʥʠʮʪʚʘ ʪʦʱʦ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʪʝʨʽʘʣ ʟʽʙʨʘʥʦ 7-8 ʩʝʨʧʥʷ ʪʘ 31 

ʩʝʨʧʥʷ ï 1 ʚʝʨʝʩʥʷ 2018 ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʠʢʘ çʄʠʭʘʡʣʽʚʩʴʢʘ ʮʽʣʠʥʘè ʫ 

ʩ. ɺʝʣʠʢʽ ʃʫʢʠ ʥʘ ʜʽʣʷʥʮʽ ʩʘʜʠʙʠ-ʙʫʜʠʥʦʯʢʘ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟʘʧʦʚʽʜʥʠʢʘ 

(50Á44ǋ44ǌʧ.ʰ., 34Á9ǋ48ǌʩʭ.ʜ.) ʪʘ ʥʘ ʜʽʣʷʥʢʘʭ ʮʽʣʠʥʥʦʛʦ ʩʪʝʧʫ (50Á44ǋ54ǌʧ.ʰ., 

34Á10ǋ56ǌʩʭ.ʜ.). ɯʟ ʥʘʩʪʘʥʥʷʤ ʩʫʪʽʥʦʢ (21.00-21.30) ʚʤʠʢʘʣʠ 2 ʜʫʛʦʚʦ-ʨʪʫʪʥʽ 

ʣʘʤʧʠ 250W, ʟʘʬʽʢʩʦʚʘʥʽ ʥʘ ʚʠʩʦʪʽ 2-2,5 ʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʥʘ ʪʣʽ ʙʽʣʦʛʦ 

ʝʢʨʘʥʫ. ɼʣʷ ʞʠʚʣʝʥʥʷ ʣʘʤʧ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʝʥʟʠʥʦʚʠʡ ʛʝʥʝʨʘʪʦʨ. 

ɺʽʜʣʦʚʣʝʥʠʭ ʤʝʪʝʣʠʢʽʚ ʚʽʜʨʘʟʫ ʧʦʤʽʱʘʣʠ ʚ ʤʦʨʠʣʢʠ ʽʟ ʭʣʦʨʦʬʦʨʤʦʤ. ʅʘ 

ʩʚʽʪʘʥʢʫ (4.00-5.00) ʩʚʽʪʣʦ ʚʠʤʠʢʘʣʠ. ʂʦʤʘʭ ʤʦʥʪʫʚʘʣʠ ʥʘ ʝʥʪʦʤʦʣʦʛʽʯʥʽ ʛʦʣʢʠ 

ʘʙʦ ʚʢʣʘʜʘʣʠ ʫ ʤʘʪʨʘʮʠʢʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʟʥʘʯʝʥʥʷ.  

ʈʫʯʥʠʤ ʤʝʪʦʜʦʤ ʤʝʪʝʣʠʢʽʚ ʟʙʠʨʘʣʠ ʫ ʤʽʩʮʷʭ ʜʝʥʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʽʤʘʛʦ 

(ʨʦʩʣʠʥʥʽʩʪʴ, ʩʪʦʚʙʫʨʠ ʪʘ ʧʝʥʴʢʠ, ʧʘʨʢʘʥʠ, ʩʪʽʥʠ ʙʫʜʽʚʝʣʴ, ʩʢʣʘʜʩʴʢʽ 

ʧʦʤʝʰʢʘʥʥʷ ʪʦʱʦ). ʎʠʤ ʤʝʪʦʜʦʤ ʟʥʘʡʜʝʥʽ ʜʝʷʢʽ ʚʠʜʠ, ʷʢʽ ʥʝ ʧʨʠʣʽʪʘʣʠ ʥʘ 

ʩʚʽʪʣʦ, ʘ ʪʘʢʦʞ ʚʜʘʣʦʩʴ ʟʽʙʨʘʪʠ ʤʘʪʝʨʽʘʣ ʚ ʧʫʥʢʪʘʭ, ʜʝ ʙʫʣʦ ʥʝʤʦʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʩʚʽʪʣʦ ʣʘʤʧ.  

ɯʜʝʥʪʠʬʽʢʘʮʽ ʁʚʠʜʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʟʦʚʥʽʰʥʽʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, 

ʟʦʢʨʝʤʘ ʢʨʠʣʦʚʦʤʫ ʤʘʣʶʥʢʫ, ʘ ʪʘʢʦʞ ʧʨʝʧʘʨʘʪʘʤʠ ʛʝʥʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ. 

ʉʧʠʩʦʢ ʚʦʛʥʽʚʦʢ ʩʢʦʤʧʦʥʦʚʘʥʦ ʟʛʽʜʥʦ ʟ ʧʨʠʡʥʷʪʦʶ ʩʠʩʪʝʤʦʶ ʨʦʜʠʥʠ ʟ 

ʜʝʷʢʠʤʠ ʟʤʽʥʘʤʠ [2].  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʩʴʦʛʦ ʫ 2018 ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʠʢʘ 

ʟʽʙʨʘʥʦ 670 ʝʢʟʝʤʧʣʷʨʽʚ ʥʽʯʥʠʭ ʣʫʩʢʦʢʨʠʣʠʭ, ʟ ʥʠʭ 200 ï ʚʦʛʥʽʚʦʢ. ɿʘʛʘʣʦʤ 

ʚʠʷʚʣʝʥʦ 42 ʚʠʜʠ ʚʦʛʥʽʚʦʢ ʟ 6 ʧʽʜʨʦʜʠʥ, 17 ʚʠʜʽʚ ʧʽʨʘʣʽʜ ʚʢʘʟʫʶʪʴʩʷ ʜʣʷ ʮʽʻʾ 

ʪʝʨʠʪʦʨʽʾ ʚʧʝʨʰʝ. ʉʧʠʩʦʢ ʚʦʛʥʽʚʦʢ ʩʢʦʤʧʦʥʦʚʘʥʦ ʟʛʽʜʥʦ ʟ ʧʨʠʡʥʷʪʦʶ ʩʠʩʪʝʤʦʶ 

ʨʦʜʠʥʠ [2]. ʋ ʢʨʫʛʣʠʭ ʜʫʞʢʘʭ ʚʢʘʟʘʥʦ ʢʽʣʴʢʽʩʪʴ ʩʧʽʡʤʘʥʠʭ ʫ 2018 ʨ. ʦʩʦʙʠʥ. 

ʇʽʜʨʦʜʠʥʘ Galleriinae 

1. Aphomia sociella (Linnaeus, 1758) [1]. 

2. Galleria mellonella (Linnaeus, 1758) [1]. 

ʇʽʜʨʦʜʠʥʘ Pyralinae 

3. Pyralis farinalis (Linnaeus, 1758) [1]. 

4. Hypsopygia costalis (Fabricius, 1775) [1]. 

5. Orthopygia glaucinalis (Linnaeus, 1758) ï 7-8.VIII.2018 (1) 31.VIII-1.IX.2018 

(2), [1]. 
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ʇʽʜʨʦʜʠʥʘ Phycitinae 

6. Paranephopterix adelphella (Fischer v. Rºslerstamm, 1836) [1]. 

7. Selagia argyrella (Denis & Schifferm¿ller, 1775) ï 31.VIII-1.IX.2018 (2), [1].  

8. Etiella zinckenella (Treitschke, 1832) [1]. 

9. Oncocera semirubella (Scopoli, 1763) ï 7-8.VIII.2018 (2), 31.VIII-1.IX.2018 

(11), [1]. 

10. Pempelia formosa (Haworth, 1811) [1]. 

11. Nephopterix angustella (H¿bner, 1796) [1]. 

12. Glyptoteles leucacrinella Zeller, 1848 ï 31.VIII-1.IX.2018 (1). 

13. Myelois circumvoluta (Fourcroy, 1785) [1]. 

14. Euzophera cinerosella (Zeller, 1839) ï 7-8.VIII .2018 (1), [1]. 

15. Nyctegretis lineana (Scopoli, 1786) ï 7-8.VIII.2018 (10), 31.VIII-1.IX.2018 (1), 

[1]. 

16. Nyctegretis triangulella Ragonot, 1901 ï 31.VIII-1.IX.2018 (1). 

17. Homoeosoma sinuella (Fabricius, 1794) ï 7-8.VIII.2018 (3), [1]. 

18. Homoeosoma nebulella (Denis & Schifferm¿ller, 1775) ï 7-8.VIII.2018 (1), 

31.VIII-1.IX.2018 (1), [1]. 

19. Phycitodes binaevella (H¿bner, 1813) [1]. 

20. Phycitodes lacteella (Rothschild, 1915) ï 31.VIII-1.IX.2018 (3). 

21. Anagasta kuehniella Zeller, 1879 ï7-8.VIII.2018 (1). 

22. Anerastia lotella (H¿bner, 1813) [1]. 

ʇʽʜʨʦʜʠʥʘ Scopariinae 

23. Scoparia basistrigalis Knaggs, 1866 [1]. 

24. Dipleurina lacustrata (Panzer, 1804) [1]. 

25. Eudonia truncicolella (Stainton, 1849) [1]. 

ʇʽʜʨʦʜʠʥʘ Crambinae 

26. Euchromius bella (H¿bner, 1796) ï 31.VIII-1.IX.2018 (22). 

27. Calamotropha paludella (H¿bner, 1824) ï 7-8.VIII.2018 (5), [1]. 

28. Chrysoteuchia culmella (Linnaeus, 1758) [1]. 

29. Crambus pascuella (Linnaeus, 1758) [1]. 

30. Crambus lathoniellus (Zincken, 1817) ï 7-8.VIII.2018 (1), [1]. 

31. Crambus perlella (Scopoli, 1763) [1]. 

32. Agriphila deliella (H¿bner, 1813) ï 31.VIII-1.IX.2018 (1). 

33. Agriphila tristella (Denis & Schifferm¿ller, 1775) ï 31.VIII-1.IX.2018 (24), [1].   

34. Agriphila inquinatella (Denis & Schifferm¿ller, 1775) ï 7-8.VIII.2018 (2). 

35. Agriphila straminella (Denis & Schifferm¿ller, 1775) ï 7-8.VIII.2018 (5). 

36. Catoptria falsella (Denis & Schifferm¿ller, 1775) ï 7-8.VIII.2018 (1).   

37. Pediasia luteella (Denis & Schifferm¿ller, 1775) ï 7-8.VIII.2018 (1), [1].   

38. Pediasia contaminella (H¿bner, 1796) ï 31.VIII-1.IX.2018 (1). 
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39. Pediasia aridella (Thunberg, 1788) ï 31.VIII-1.IX.2018 (3). 

40. Platytes cerussella (Denis & Schifferm¿ller, 1775) [1].  

ʇʽʜʨʦʜʠʥʘ Schoenobiinae 

41. Donacaula forficella (Thunberg, 1794) [1]. 

ʇʽʜʨʦʜʠʥʘ Acentropinae 

42. Elophila nymphaeata (Linnaeus, 1758) [1]. 

43. Cataclysta lemnata (Linnaeus, 1758) ) ï 31.VIII-1.IX.2018 (2), [1]. 

44. Parapoynx stratiotata (Linnaeus, 1758) ï 55 (3), 31.VIII-1.IX.2018 (7), [1]. 

ʇʽʜʨʦʜʠʥʘ Odontiinae 

45. Cynaeda dentalis (Denis & Schifferm¿ller, 1775) [1]. 

ʇʽʜʨʦʜʠʥʘ Evergestinae 

46. Evergestis extimalis (Scopoli, 1763) [1]. 

47. Evergestis pallidata (Hufnagel, 1767) ï 31.VIII-1.IX.2018 (1). 

ʇʽʜʨʦʜʠʥʘ Pyraustinae 

48. Margaritia sticticalis (Linnaeus, 1761) ï 31.VIII-1.IX.2018 (3), [1]. 

49. Ecpyrrhorrhoe rubiginalis (H¿bner, 1796) ï 7-8.VIII.2018 (6), [1].  

50. Haematia rectefascialis Toll, 1936 ï 7-8.VIII.2018 (8), 31.VIII-1.IX.2018 (1).   

51. Haematia sanguinalis (Linnaeus, 1767) ï 7-8.VIII .2018 (3), [1].   

52. Haematia despicata (Scopoli, 1763) ï 7-8.VIII.2018 (12), 31.VIII-1.IX.2018 (1), 

[1]. 

53. Pyrausta aurata (Scopoli, 1763) ï 7-8.VIII.2018 (1);   

54. Sitochroa palealis (Denis & Schifferm¿ller, 1775) ï 7-8.VIII.2018 (1), [1].  

55. Sitochroa verticalis (Linnaeus, 1758) ï 7-8.VIII.2018 (3), [1]. 

56. Rhlyctaenia stachydalis (Germar, 1821) ï 7-8.VIII.2018 (1).  

57. Psammotis pulveralis (H¿bner, 1796) ï 7-8.VIII.2018 (2), 31.VIII-1.IX.2018 (2), 

[1].  

58. Ostrinia nubilalis (H¿bner, 1796) ï 31.VIII-1.IX.2018 (1), [1]. 

59. Anania verbascalis (Denis & Schifferm¿ller, 1775) ï 7-8.VIII.2018 (1), 31.VIII-

1.IX.2018 (1), [1].  

60. Eurrhypara hortulata (Linnaeus, 1758) [1]. 

61. Paratalanta hyalinalis (H¿bner, 1796) ï 7-8.VIII.2018 (2), 31.VIII-1.IX.2018 

(1). 

62. Pleuroptya ruralis (Scopoli, 1763) ï 7-8.VIII.2018 (8), 31.VIII-1.IX.2018 (3), 

[1]. 

63. Mecyna flavalis (Denis & Schifferm¿ller, 1775) ï 7-8.VIII.2018 (5), 31.VIII-

1.IX.2018 (5). 

64. Diasemia reticularis (Linnaeus, 1761) ï 7-8.VIII.2018 (2), 31.VIII-1.IX.2018 

(2), [1]. 

65. Nomophila noctuella (Denis & Schifferm¿ller, 1775) ï 78.VIII.2018 (5), [1].  
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ɺʠʩʥʦʚʢʠ. ɺʩʴʦʛʦ ʫ 2018 ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʠʢʘ ʚʠʷʚʣʝʥʦ 42 ʚʠʜʠ 

ʚʦʛʥʽʚʦʢ ʟ 6 ʧʽʜʨʦʜʠʥ, 17 ʚʠʜʽʚ ʚʢʘʟʫʶʪʴʩʷ ʜʣʷ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ ʚʧʝʨʰʝ. ʅʘʡʙʽʣʴʰ 

ʯʠʩʝʣʴʥʠʤʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʚʠʷʚʠʣʠʩʷ ʧʽʜʨʦʜʠʥʠ Pyraustinae (18 ʚʠʜʽʚ, 

27,7%), Phycitinae (17 ʚʠʜʽʚ, 26,2%) ʪʘ Crambinae (15 ʚʠʜʽʚ, 23,1%). 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʧʽʜʨʦʜʠʥ Pyralinae, Scopariinae, Acentropinae (ʧʦ 3 ʚʠʜʠ, 14,6%), 

Galleriinae, Evergestinae (ʧʦ 2 ʚʠʜʠ, 3,1%), Schoenobiinae ʪʘ Odontiinae (ʧʦ 1 

ʚʠʜʫ, 1,5%) ʟʫʩʪʨʽʯʘʣʠʩʷ ʨʽʜʰʝ. ɺʨʘʭʦʚʫʶʯʠ ʧʦʧʝʨʝʜʥʴʦ ʦʧʫʙʣʽʢʦʚʘʥʽ ʜʘʥʽ, ʥʘ 

ʩʴʦʛʦʜʥʽ ʢʽʣʴʢʽʩʪʴ ʚʽʜʦʤʠʭ ʜʣʷ ʮʽʻʾ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʠʜʽʚ ʚʦʛʥʽʚʦʢ 

ʩʪʘʥʦʚʠʪʴ 65 ʪʘʢʩʦʥʽʚ. ʎʽʢʘʚʠʤ ʻ ʬʘʢʪ ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʟʙʦʨʘʭ 2018 ʨ. 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʽʜʨʦʜʠʥʠ Scopariinae, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʚ ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ ʟ 

ʣʠʰʘʡʥʠʢʘʤʠ, ʪʘ ʟʥʘʭʦʜʞʝʥʥʷ ʜʚʦʭ ʚʠʜʽʚ: Euchromius bella ʪʘ Agriphila 

deliella, ̫ ʢʽ ʨʽʜʢʦ ʨʝʻʩʪʨʫʶʪʴʩʷ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʚʦʛʥʽʚʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʠʢʘ 

çʄʠʭʘʡʣʽʚʩʴʢʘ ʮʽʣʠʥʘè ʜʦʩʣʽʜʞʝʥʠʡ ʚʢʨʘʡ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʦʪʞʝ ʮʽ ʨʝʟʫʣʴʪʘʪʠ 

ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʚʥʦʾ ʢʘʨʪʠʥʠ ʬʘʫʥʠ ʮʠʭ ʤʝʪʝʣʠʢʽʚ ʚ ʟʘʧʦʚʽʜʥʠʢʫ ʪʘ 

ʦʙʫʤʦʚʣʶʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʦʞʥʘ ʩʧʦʜʽʚʘʪʠʩʴ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʚʠʜʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʝʩʥʷʥʠʭ ʪʘ ʦʩʽʥʥʽʭ 

ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʚʠʾʟʜʽʚ.  
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2. Speidel W. Pyralidae. In: Karsholt O. & Razowski J. (eds): The Lepidoptera of Europe: 1996: 
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ʂʘʨʧʝʥʢʦ ʂ. ʂ., ɺʘʢʘʣ ɸ. ʇ. ɯʩʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ. ï ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 

15: 10ï22. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʧʨʦ ʽʩʪʦʨʽ ʁʜʦʩʣʽʜʞʝʥʴ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ ʰʠʨʦʢʦʣʠʩʪʷ-

ʥʠʭ ʣʽʩʽʚ ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ ʟʘ ʧʝʨʽʦʜ ʟ ʢʽʥʮʷ ʍɯʍ ʩʪ. ʜʦ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʜ, ʩʫʜʠʥʥʽ ʨʦʩʣʠʥʠ, ʰʠʨʦʢʦʣʠʩʪʷʥʠʡ ʣʽʩ.  
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Karpenko K. K., Vakal A.  P. History of rare vascular plant species research in deciduous 

forests of the Sumy geobotanical district. ï Prirodniļ³ nauki. ï 2018. ï 15: 10ï22. 

Sumy State Pedagogical University named after A. S. Makarenko 

The data on the history of rare vascular plant species of deciduous forests research in the 

Sumy geobotanical district for the period from the end of the 19th to the beginning of the 20th 

century are given. 

Key words: research, species, vascular plant, deciduous forest.  

 

ɺ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʦʪʘʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʟʜʽʡʩʥʝʥʠʭ ʫ ʍɯʍïʍʍ ʩʪ. ʪʘ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. [1ï49], ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʛʦ 

ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ ʥʘʚʦʜʠʪʴʩʷ 121 ʚʠʜ ʨʽʜʢʽʩʥʠʭ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ ʽʟ 

ʦʭʦʨʦʥʥʠʤ ʩʪʘʪʫʩʦʤ [1, 46]. ʆʩʪʘʥʥʽ ʥʘʣʝʞʘʪʴ ʜʦ 86 ʨʦʜʽʚ, 42 ʨʦʜʠʥ, 5 ʢʣʘʩʽʚ, 

4 ʚʽʜʜʽʣʽʚ. ʉʝʨʝʜ ʥʠʭ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ï 47 ʚʠʜʽʚ, ʜʦ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ï 73, ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ï 2, ʜʦ ɼʦʜʘʪʢʫ ɯ ɹʝʨʥʩʴʢʦʾ ʂʦʥʚʝʥʮʽʾ ï11, ʜʦ ʉʧʠʩʢʫ ʉITES ï 

25 ʚʠʜʽʚ.  

ʋ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ ʚʠʷʚʣʝʥʦ  26 ʚʠʜʽʚ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ ʽʟ 26 ʨʦʜʽʚ, 

19 ʨʦʜʠʥ, ʚʽʜʜʽʣʽʚ Polypodiophyta ʪʘ Magnoliophyta, ʩʝʨʝʜ ʷʢʠʭ ʟʘʥʝʩʝʥʠʭ ʜʦ 

ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ï 9 ʚʠʜ̔ʚ (Allium ursinum, Botrychium lunaria, Epipactis 

helleborine, Lilium martagon, Listera ʦvata, Lunaria rediviva, Neottia nidus-avis, 

Tulipa quercetorum, Platanthera bifolia), ʜʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ï 

17, ʜʦ ʉʧʠʩʢʫ ʉITES ï 4 (Epipactis helleborine, Listera ʦvata, Neottia nidus-avis, 

Platanthera bifolia) (ʪʘʙʣ. 1). 

ɺ ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 1913 ʨ. ʧʨʘʮʽ çɺʚʝʜʝʥʠʝ ʚ ʙʦʪʘʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʍʘʨʴʢʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠè [34] ɺ. ɯ. ʊʘʣʽʻʚ, ʚʠʩʚʽʪʣʶʶʯʠ ʽʩʪʦʨʠʯʥʠʡ ʭʽʜ 

ʙʦʪʘʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʽʜʟʥʘʯʘʻ, ʱʦ ʧʝʨʰʽ ʙʽʣʴʰ-ʤʝʥʰ ʟʥʘʯʥʽ ʣʽʪʝʨʘʪʫʨʥʽ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʦʩʣʠʥʥʽʩʪʴ ʛʫʙʝʨʥʽʾ ʥʘʣʝʞʘʣʠ ʘʢʘʜʝʤʽʢʫ ɯ. ɻʶʣʴʜʝʥʰʪʝʜʪʫ, 

ʷʢʠʡ ʟ 1768 ʨ. ʟʜʽʡʩʥʠʚ ʥʠʟʢʫ ʧʦʾʟʜʦʢ ʧʦ ɭʚʨʦʧʝʡʩʴʢʽʡ ʈʦʩʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʦ 

ʍʘʨʢʽʚʩʴʢʽʡ ʛʫʙʝʨʥʽʾ. ɭʜʠʥʦʶ ʚ ʍɯʍ ʩʪ. ʧʫʙʣʽʢʘʮʽʻʶ, ʱʦ ʚʠʡʰʣʘ ʚ ʩʚʽʪ ʫ 1859 ʨ. 

ʽ ʦʭʦʧʠʣʘ ʬʣʦʨʫ ʚʩʽʻʾ ʍʘʨʢʽʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ, ʩʪʘʣʘ ʧʨʘʮʷ ʧʨʦʬʝʩʦʨʘ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɺ. ʄ. ʏʝʨʥʷʻʚʘ çʂʦʥʩʧʝʢʪ ʨʘʩʪʝʥʠʡ ʜʠʢʦʨʘʩʪʫʱʠʭ 

ʠ ʨʘʟʚʦʜʠʤʳʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʍʘʨʴʢʦʚʘ ʠ ʚ ʋʢʨʘʠʥʝè [46]. ʅʘʟʚʘʥʘ ʧʨʘʮʷ 

ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ ʡ ʬʨʘʛʤʝʥʪʘʨʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʬʣʦʨʫ ʉʫʤʩʴʢʦʛʦ 

ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʦ ʜʝʷʢʽ ʨʽʜʢʽʩʥʽ ʚʠʜʠ, ʜʝʪʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʤʽʩʮʷ ʚʠʷʚʣʝʥʥʷ ʷʢʠʭ ʤʽʩʪʠʣʘʩʴ ʚ ʛʝʨʙʘʨʥʠʭ ʝʪʠʢʝʪʢʘʭ, ʚ 

ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 1910 ʨ. ʩʪʘʪʪʽ ɻ. ɯ. ʐʠʨʷʻʚʘ çʅʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʦ ʤʝʩʪʦ-

ʥʘʭʦʞʜʝʥʠʠ ʙʦʣʝʝ ʨʝʜʢʠʭ ʨʘʩʪʝʥʠʡ çʂʦʥʩʧʝʢʪʘ ʨʘʩʪʝʥʠʡè ʧʨ. ɺ. ʄ. ʏʝʨʥʷʝʚʘ 

ʧʦ ʛʝʨʙʘʨʠʷʤ ʧʨ. ɺ. ʄ. ʏʝʨʥʷʝʚʘè [49] ʪʘ ʚ 12-ʪʦʤʥʦʤʫ ʚʠʧʫʩʢʫ çʌʣʦʨʠ 

ʋʈʉʈè, ʦʧʫʙʣʽʢʦʚʘʥʦʤʫ ʧʨʦʪʷʛʦʤ 1936ï1965 ʨʨ. [37ï41]. 

ʉʘʤʝ ʧʨʦʬʝʩʦʨʫ ɺ. ʄ. ʏʝʨʥʷʻʚʫ ʥʘʣʝʞʘʪʴ ʧʝʨʰʽ ʦʧʫʙʣʽʢʦʚʘʥʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʚʠʷʚʣʝʥʽ ʨʽʜʢʽʩʥʽ ʚʠʜʠ ʨʦʩʣʠʥ ʫ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ 

ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ. ʊʘʢ, ɺ. ʄ. ʏʝʨʥʷʻʚ ʽʥʬʦʨʤʫʻ ʧʨʦ  ʦʩʝʣʠʱʘ  
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ʊʘʙʣʠʮʷ 1  

ʈʽʜʢʽʩʥʽ ʚʠʜʠ ʨʦʩʣʠʥ, ʚʠʷʚʣʝʥʽ ʚ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ  

ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ ʽ ʚʢʘʟʘʥʽ ʚ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ 
 

ɺʽʜʜʽʣ, ʢʣʘʩ ʈʦʜʠʥʘ  ɺʠʜ 

POLYPODIOPHYTA  Dryopteridaceae *Dryopteris cristata (L.) A. Gray 

POLYPODIOPSIDA Onocleaceae *Matteuccia  struthiopteris (L.) Tod. 

Ophioglossaceae ** Botrychium lunaria (L.) Sw.  

MAGNOLIOPHYTA  Alliaceae ** Allium ursinum L. 

LILIOPSIDA 

  

  

Cyperaceae *Carex rhizina Blytt ex Lindbl. 

Hyaacinthaceae *Scilla bifolia L. 

Iridaceae * Iris hungarica Waldst. & Kit .   

Liliaceae  ** Lilium martagon L. 

 ** Tulipa quercetorum Klokov & 

Zoz 

Melanthiaceae *Veratrum nigrum L. 

Orchidaceae ** , *** Epipactis helleborine (L.) 

Grantz. 

  ** , *** Listera ovata (L.) R. Br. 

 ** , *** Neottia nidus-avis (L.) Rich 

 ** , *** Platanthera bifolia (L.) Rich.  

Poaceae *Festuca altissima All . 

MAGNOLIOPSIDA Asteraceae *Pyrethrum corymbosum (L.) Scop. 

Brassicaceae *Dentaria quinquefolia M. Bieb. 

 ** Lunaria rediviva  L.  

Campanulaceae *Campanula persi cifolia L. 

Caryophyllaceae  * Stellaria nemorum L. 

Corylaceae *Carpinus betulus L. 

Fumariaceae *ʉorydalis marschalliana Pers.  

 Ranunculaceae *Aconitum lasiostomum Rchb. 

  *Anemone nemorosa L. 

  *Clematis recta L. 

Scrophulariaceae *Digitalis grandiflora Mill .    

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: * ï ʚʠʜʠ, ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, 

**  ï ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ, ***  ï ʜʦ ʩʧʠʩʢʫ CITES. 
 

Allium ursinum ʫ ʃʝʚʫʨʜʦʚʩʴʢʦʤʫ ʷʨʫ ʙʽʣʷ ʩ. ɺʽʣʴʰʘʥʢʘ ʉʫʤʩʴʢʦʛʦ ʧʦʚʽʪʫ (ʥʠʥʽ 

ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ), Anemone nemorosa ï ʙʽʣʷ ʤ. ʉʫʤʠ (ʛʝʨʙʘʨʽʡ ʂʘʣʝʥʠʯʝʥʢʘ), 

Carpinus betulus ï ʚ ʆʭʪʠʨʩʴʢʦʤʫ ʧʦʚʽʪʽ [39, 40, 46].  

ʇʨʦʬʝʩʦʨ ʍʘʨʢʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɸ. ʄ. ʂʨʘʩʥʦʚ ʫ 1891 ʨ. ʨʦʟʛʦʨʪʘʻ 

ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ. ɰʭ ʨʝʟʫʣʴʪʘʪʠ ʟʥʘʡʰʣʠ 

ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 1893 ʨ. ʧʨʘʮʽ  ɸ. ʄ. ʂʨʘʩʥʦʚʘ çʈʝʣʴʝʬ, 
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ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʯʚʳ ʍʘʨʴʢʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠè [23], ʜʝ ʙʫʣʘ ʫʟʘʛʘʣʴʥʝʥʘ 

ʥʘʷʚʥʘ ʥʘ ʪʦʡ ʯʘʩ ʚʽʜʧʦʚʽʜʥʘ ʥʘʫʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ. ɸʚʪʦʨ ʥʘʚʦʜʠʪʴ ʜʣʷ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʆʭʪʠʨʩʴʢʦʛʦ ʧʦʚʽʪʫ Carpinus betulus, ʥʝ ʧʽʜʜʘʶʯʠ 

ʩʫʤʥʽʚʫ, ʱʦ ʜʘʥʠʡ ʚʠʜ ʪʫʪ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʷʢ ʜʠʢʦʨʦʩʪʫʯʠʡ, ʘ ʜʣʷ ʦʢʦʣʠʮʴ ʉʫʤ ʽ 

ʃʝʙʝʜʠʥʘ ï Digitalis grandiflora.  

ɼʦ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʪʝʨʠʪʦʨʽʾ, ʱʦ ʚʭʦʜʪ̫ʴ ʜʦ ʩʢʣʘʜʫ ʉʫʤʩʴʢʦʛʦ 

ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ, ʧʨʦʜʦʚʞʫʚʘʣʠ ʟʘʣʠʰʘʪʠʩʴ ʥʝʜʦʩʣʽʜʞʝʥʠʤʠ ʫ 

ʙʦʪʘʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʘ ʦʧʫʙʣʽʢʦʚʘʥʽ ʜʘʥʽ ʧʨʦ ʬʣʦʨʫ ʙʫʣʠ ʬʨʘʛʤʝʥʪʘʨʥʠʤʠ. 

ʇʦʯʘʪʦʢ ʍʍ ʩʪ. ʦʟʥʘʯʠʚʩʷ ʘʢʪʠʚʽʟʘʮʽʻʶ ʙʦʪʘʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʮʽʡ 

ʪʝʨʠʪʦʨʽʾ. ʎʴʦʤʫ ʩʧʨʠʷʣʦ ʩʪʚʦʨʝʥʥʷ ʍʘʨʢʽʚʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʜʦʩʣʽʜʥʠʢʽʚ 

ʧʨʠʨʦʜʠ, ʷʢʝ ʦʨʛʘʥʽʟʦʚʫʚʘʣʦ ʝʢʩʧʝʜʠʮʽʾ ʚʯʝʥʠʭ ʧʝʨʝʜʫʩʽʤ ʥʘ ʥʝʜʦʩʣʽʜʞʝʥʽ 

ʪʝʨʠʪʦʨʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʬʽʥʘʥʩʫʚʘʥʥʷ.  

ʊʘʢ, ʭʘʨʢʽʚʩʴʢʠʡ ʙʦʪʘʥʽʢ ɻ. ɯ. ʐʠʨʷʝʚ ʟ ʚʝʩʥʠ 1905 ʨ. ʧʨʦʚʦʜʠʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʧʦʚʽʪʽ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʠʭ ʫ 1907 ʪʘ 1910 ʨʨ. 

ʧʫʙʣʽʢʫʻ ʧʨʘʮʽ çʄʘʪʝʨʠʘʣʳ ʜʣʷ ʬʣʦʨʳ ʃʝʙʝʜʠʥʩʢʦʛʦ ʫʝʟʜʘ ʍʘʨʴʢʦʚʩʢʦʡ 

ʛʫʙʝʨʥʠʠ. ʉʧʠʩʦʢ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʠʣʠ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʚ ʃʝʙʝʜʠʥʩʢʦʤ 

ʫʝʟʜʝè [47] ʠ çʌʣʦʨʘ ʜʦʣʠʥʳ ʨʝʢʠ ʇʩʝʣ ʚ ʃʝʙʝʜʠʥʩʢʦʤ ʫʝʟʜʝ ʍʘʨʴʢʦʚʩʢʦʡ 

ʛʫʙʝʨʥʠʠè [48], ʫ ʷʢʠʭ ʥʘʚʦʜʠʪʴ 12 ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ, ʚʠʷʚʣʝʥʠʭ ʫ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: Botrychium lunaria, Campanula 

persicifolia, Clematis recta, ʉorydalis marschalliana, Dentaria quinquefolia, 

Dryopteris cristata, Epipactis helleborine, Neottia nidus-avis, Platanthera bifolia, 

Pyrethrum corymbosum, Tulipa quercetorum, Veratrum nigrum. ʇʽʟʥʽʰʝ ʫ çʌʣʦʨʽ 

ʋʈʉʈè (ʪ. 3) [39] ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ ʚʠʷʚʣʝʥʽ ɻ. ɯ. ʐʠʨʷʻʚʠʤ ʽ 

ɭ. ʄ. ʃʘʚʨʝʥʢʦʤ ʫ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ ʆʭʪʠʨʩʴʢʦʛʦ ʡ ʃʝʙʝʜʠʥʩʴʢʦʛʦ 

ʨʘʡʦʥʽʚ Lilium martagon, Tulipa quercetorum, ʘ ʙʽʣʷ ʩ. ʐʪʝʧʽʚʢʘ ï Scilla bifolia.  

ʅʘʚʝʩʥʽ ʪʘ ʚʣʽʪʢʫ 1911 ʨ. ʚ ʆʭʪʠʨʩʴʢʦʤʫ ʧʦʚʽʪʽ ʧʨʦʚʦʜʠʪʴ ʙʦʪʘʥʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʂ. ɸ. ʋʛʨʠʥʩʴʢʠʡ, ʦʭʦʧʠʚʰʠ ʜʝʪʘʣʴʥʠʤ ʦʙʩʪʝʞʝʥʥʷʤ ʜʦʣʠʥʫ 

ʨ. ɺʦʨʩʢʣʘ ʚʽʜ ʚʧʘʜʽʥʥʷ ʫ ʥʝʾ ʧʨʠʪʦʢʠ ʆʣʝʰʥʽ ʜʦ ʧʽʚʥʽʯʥʦʾ ʦʢʦʣʠʮʽ ʩ. ɾʫʨʘʚʥʝ. 

ɺ ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 1912 ʨ. ʩʪʘʪʪʽ çʄʘʪʝʨʠʘʣʳ ʢ ʬʣʦʨʝ ɸʭʪʳʨʩʢʦʛʦ ʫʝʟʜʘ 

ʍʘʨʴʢʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠè [36] ʚʽʥ ʥʘʚʦʜʠʪʴ 515  ʚʠʜʽʚ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ, ʫ ʯʠʩʣʽ 

ʷʢʠʭ ï 10 ʪʠʭ, ʱʦ ʟʫʩʪʨʽʯʘʣʠʩʴ ʫ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ. ɯʟ ʥʠʭ 1 ʚʠʜ (Dryopteris 

ʩristata) ʪʨʘʧʣʷʚʩʷ ʚ ʟʘʧʣʘʚʥʠʭ ʚʽʣʴʰʥʷʢʘʭ ʙʽʣʷ ʤ. ʆʭʪʠʨʢʘ ʽ ʩ. ʇʨʠʩʪʘʥʴ, 

9 ʚʠʜʽʚ ʚʠʷʚʣʝʥʦ ʫ ʜʽʙʨʦʚʘʭ ʥʘ ʧʨʘʚʦʤʫ ʢʦʨʽʥʥʦʤʫ ʙʝʨʝʟʽ ɺʦʨʩʢʣʠ, ʟʦʢʨʝʤʘ: 

Aconitum lasiostomum, Allium ursinum, Botrychium lunaria, Clematis recta, 

Epipactis helleborine, Listera ovata, Neottia nidus-avis, Platanthera bifolia, 

Veratrum nigrum.  

ʋ 1912 ʨ. ʧʨʦʬʝʩʦʨ ʍʘʨʢʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɺ. ɯ. ʊʘʣʽʻʚ ʦʯʦʣʶʻ 

ʙʦʪʘʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʍʘʨʢʽʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ, ʟʘʧʣʘʥʦʚʘʥʽ ʥʘ 1912ï1915 ʨʨ., ʘ ʚ 

1913 ʨ. ʧʫʙʣʽʢʫʻ ʧʨʘʮʶ çɺʚʝʜʝʥʠʝ ʚ ʙʦʪʘʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʍʘʨʴʢʦʚʩʢʦʡ 
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ʛʫʙʝʨʥʠʠè [34], ʜʝ ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʚʞʝ ʦʧʫʙʣʽʢʦʚʘʥʽ ʽ ʟʛʘʜʘʥʽ ʚʠʱʝ ʧʨʘʮʽ 

ɻ. ɯ. ʐʠʨʷʻʚʘ ʧʦ ʃʝʙʝʜʠʥʩʢʦʤʫ ʧʦʚʽʪʫ [47, 48] ʽ ʂ. ɸ. ʋʛʨʠʥʩʴʢʦʛʦ ï ʧʦ 

ʆʭʪʠʨʩʴʢʦʤʫ [36]. ʋ ʥʘʨʠʩ çʈʦʩʣʠʥʥʽʩʪʴ ʍʘʨʢʽʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾè [34] 

ɺ. ɯ. ʊʘʣʽʻʚʠʤ ʚʢʣʶʯʝʥʽ ʡ ʨʝʟʫʣʴʪʘʪʠ ʡʦʛʦ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʧʝʨʽʦʜ ʧʦʥʘʜ 

10 ʨʦʢʽʚ. ɯʟ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ 

ʦʢʨʫʛʫ ɺ. ɯ. ʊʘʣʽʻʚ ʥʘʚʦʜʠʪʴ ʥʘʩʪʫʧʥʽ: Aconitum lasiostomum, Allium ursinum, 

Botrychium lunaria, Corydalis marshalliana, Listera ovata, Neottia nidus-avis, 

Platanthera bifolia (ʚ ʆʭʪʠʨʩʴʢʦʤʫ ʧʦʚʽʪʽ); Lilium martagon (ʚ ʆʭʪʠʨʩʴʢʦʤʫ ʪʘ 

ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʧʦʚʽʪʘʭ); Carpinus betulus (ʟʘ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʉ. ɻ. ʌʨʝʥʢʝʣʷ ï 

ʙʽʣʷ ʃʝʙʝʜʠʥʘ, ʟʘ ʏʝʨʥʷʻʚʠʤ ï ʚ ʆʭʪʠʨʩʴʢʦʤʫ ʧʦʚʽʪʽ); Digitalis grandiflora (ʫ 

ʉʫʤʩʴʢʦʤʫ ʧʦʚʽʪʽ); Anemona nemorosa (ʟʘ ɺ. ʄ. ʏʝʨʥʷʻʚʠʤ ï ʙʽʣʷ ʤ. ʉʫʤʠ).  

ɺ çʆʯʝʨʢʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʍʘʨʴʢʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠè ʚ ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 

1918 ʨ. ʢʥʠʟʽ çʇʨʠʨʦʜʘ ʠ ʥʘʩʝʣʝʥʠʝ ʉʣʦʙʦʜʩʢʦʡ ʋʢʨʘʠʥʳ. ʍʘʨʴʢʦʚʩʢʘʷ 

ʛʫʙʝʨʥʠʷè [35] ɺ. ɯ. ʊʘʣʽʻʚʠʤ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ Scilla bifolia, ʱʦ ʪʨʘʧʣʷʣʘʩʴ 

ʫ ʉʫʤʩʴʢʦʤʫ ʡ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʧʦʚʽʪʘʭ, ʽ Carpinus betulus, ʷʢʠʡ ʥʘʚʦʜʠʪʴʩʷ ʚ 

ʆʭʪʠʨʩʴʢʦʤʫ ʽ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʧʦʚʽʪʘʭ ʷʢ ʜʫʞʝ ʨʽʜʢʽʩʥʘ ʧʦʨʦʜʘ.  

ʇʨʦʪʷʛʦʤ 1911ï1913 ʨʨ. ʂ. ʄ. ɿʘʣʝʩʴʢʠʡ ʟʜʽʡʩʥʶʻ ʥʠʟʢʫ ʙʦʪʘʥʽʯʥʠʭ 

ʝʢʩʢʫʨʩʽʡ ʧʦ ʉʫʤʩʴʢʦʤʫ ʧʦʚʽʪʫ, ʧʨʠʭʦʧʠʚʰʠ ʯʘʩʪʢʦʚʦ ʆʭʪʠʨʩʴʢʠʡ ʽ 

ʃʝʙʝʜʠʥʩʴʢʠʡ ʧʦʚʽʪʠ. ɰʭ ʨʝʟʫʣʴʪʘʪʠ ʚʽʥ ʧʨʝʜʩʪʘʚʣʷʻ ʚ ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʫ 1914 ʨ. 

ʧʨʘʮʽ çʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʬʣʦʨʝ ʉʫʤʩʢʦʛʦ ʫʝʟʜʘ ʍʘʨʴʢʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠè [10], 

ʫ ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʡ ʧʨʦ 13 ʚʠʜʽʚ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ, ʚʠʷʚʣʝʥʠʭ ʫ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: Campanula persicifolia, Corydalis 

maschalliana, Lilium martagon, Listera ovata, Neottia nidus-avis, Pyrethrum 

corymbosum, Scilla bifolia, Veratrum nigrum (ʜʽʙʨʦʚʠ, ʙʘʣʦʯʥʽ ʣʽʩʠ ʤʽʞ 

ʊʝʨʝʰʢʽʚʢʦʶ ʡ ʄʝʞʠʨʽʯʝʤ); Aconitum lasiostomim, Clematis recta, Dentaria 

quinquefolia,  Digitalis grandiflora, Epipactis helleborine. 

ɯʥʬʦʨʤʘʮʽʷ ʩʪʦʩʦʚʥʦ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʉʫʤʩʴʢʦʛʦ 

ʧʦʚʽʪʫ ʧʽʟʥʽʰʝ ʜʦʧʦʚʥʶʻʪʴʩʷ ʦʧʫʙʣʽʢʦʚʘʥʠʤʠ ʫ ʌʣʦʨʽ ʋʈʉʈ (ʪ. 2 ʽ 3) ʧʦʚʽʜʦʤ-

ʣʝʥʥʷʤʠ ʧʨʦ ʚʠʷʚʣʝʥʽ ʂ. ʄ. ɿʘʣʝʩʴʢʠʤ ʦʩʝʣʠʱʘ Careʭ rhizina ʧʦʙʣʠʟʫ ʤ. ʉʫʤʠ 

[38] ʪʘ Scilla bifolia ʙʽʣʷ ʩʽʣ ʊʦʢʘʨ ̔ʽ ʊʝʨʝʰʢʽʚʢʘ, ʘ ʟʘ ʜʘʥʠʤʠ ʉʪʘʨʦʜʫʙʘ ï ʙʽʣʷ 

ʤ. ʉʫʤʠ ʪʘ ʩ. ʐʧʠʣʽʚʢʘ [39].  

ʋ 1927 ʨ. ɻ. ɯ. ɯʚʘʥʦʚʠʤ ʽ ʉ. ʉ. ʉʦʙʦʣʻʚʠʤ ʫ ʢʚʘʨʪʘʣʽ 8 ʫʨʦʯʠʱʘ 

ʖʥʘʢʽʚʩʴʢʘ ʜʘʯʘ ʉʫʤʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʙʫʣʘ ʟʥʘʡʜʝʥʘ Lunaria rediviva, ʘ ɭ. ʄ. 

ʃʘʚʨʝʥʢʦʤ ʜʦʩʣʽʜʞʝʥʽ ʫʤʦʚʠ  ʾʾ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ. ʇʨʦ ʦʩʝʣʠʱʘ ʚʠʜʫ ʚ ʜʽʙʨʦʚʘʭ 

ʙʽʣʷ ʩ. ʖʥʘʢʽʚʢʘ ɭ. ʄ. ʃʘʚʨʝʥʢʦ, ʉ. ʉ. ʉʦʙʦʣʻʚ ʪʘ ɻ. ɯ. ɯʚʘʥʦʚ  ʧʦʚʽʜʦʤʣʷʶʪʴ ʫ 

1944 ʨ. ʚ ʩʪʘʪʪʽ çʆʙ ʫʩʣʦʚʠʷʭ ʥʘʭʦʞʜʝʥʠʷ Lunaria rediviva L. ʚ ʉʫʤʩʢʦʡ 

ʦʙʣʘʩʪʠ ʋʉʉʈè [23]. 

ʋ 1953 ʨ. ʄ. ɯ. ʂʦʪʦʚ ʫ ʤʦʥʦʛʨʘʬʽʾ çʈʦʜʠʥʘ ʍʨʝʩʪʦʮʚʽʪʠʭ ï Cruciferae 

Juss.è, ʧʦʤʽʱʝʥʽʡ ʫ ʪʦʤʽ 5 ʌʣʦʨʠ ʋʈʉʈ [40], ʧʦʩʠʣʘʶʯʠʩʴ ʥʘ ʛʝʨʙʘʨʥʽ ʟʨʘʟʢʠ    

ʂ. ʄ. ɿʘʣʻʩʴʢʦʛʦ ʽ ɸ. ʄ. ʌʣʦʨʦʚʩʴʢʦʛʦ, ʥʘʚʦʜʠʪʴ ʣʫʥʘʨʽʶ ʦʞʠʚʘʶʯʫ ʜʣʷ 
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ɯʚʦʣʞʘʥʩʴʢʦʛʦ ʣʽʩʫ ʥʠʥʽʰʥʴʦʛʦ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ ʥʘʛʽʨʥʠʭ ʣʽʩʽʚ ʧʨʘʚʦʛʦ 

ʙʝʨʝʛʘ ʨ. ɺʦʨʩʢʣʠ ʚ ʦʢʦʣʠʮʷʭ ʩ. ɾʫʨʘʚʥʦʛʦ ʆʭʪʠʨʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

ʌ. ʆ. ɻʨʠʥʴ ʫ ʩʪʘʪʪʽ çʈʝʬʫʛʽʫʤ ʤʽʞʣʴʦʜʦʚʠʢʦʚʠʭ ʨʝʣʽʢʪʽʚ ʥʘ ʉʫʤʱʠʥʽè, 

ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 1957 ʨ. [8], ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʚʠʷʚʣʝʥʽ ʥʠʤ ʫ ʯʝʨʚʥʽ 1954 ʨ. ʥʦʚʽ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʨʝʣʽʢʪʦʚʠʭ ʨʦʩʣʠʥ ʫ ʙʘʩʝʡʥʽ ʨ. ʇʩʝʣ ʫ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ 

ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ. ʊʨʠ ʟ ʥʠʭ ʩʪʦʩʫʚʘʣʠʩʴ Lunaria rediviva: 1) ʫ 

ʢʚʘʨʪʘʣʘʭ 45 ʽ 54 ʪʦʜʽʰʥʴʦʛʦ ʄʠʨʦʧʽʣʴʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ; 2) ʚ çɹʘʥʥʦʤʫ ʷʨʫè 

(ʢʚ. 43); 3) ʫ ʣʽʩʘʭ ʅʽʢʦʣʴʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʋ ʜʚʦʭ ʤʽʩʮʷʭ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʦʩʝʣʠʱʘ Matteuccia struthiopteris (ʫ ʢʚ. 42 ʫʨʦʯʠʱʘ çɹʘʥʥʠʡ ʷʨè 

ʪʘ ʚ ʢʚ. 54 ʫʨʦʯʠʱʘ çɿʫʻʚʠʡ ʷʨè). ʊʫʪ ʞʝ, ʥʘ ʚʦʣʦʛʠʭ ʤʽʩʮʷʭ ʫ ʪʽʥʠʩʪʠʭ ʙʘʣʢʘʭ 

ʟʨʦʩʪʘʣʘ Stellaria nemorum. ʇʦʩʠʣʘʶʯʠʩʴ ʥʘ ʦʧʫʙʣʽʢʦʚʘʥʫ ʚ 1941 ʨ. ʧʨʘʮʶ 

ʖ. ɼ. ʂʣʝʦʧʦʚʘ çʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʨʘʟʚʠʪʠʷ ʬʣʦʨʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈè, ʌ. ʆ. ɻʨʠʥʴ ʥʘʚʦʜʠʪʴ ʜʣʷ ʣʽʩʽʚ ʅʽʢʦʣʴʩʴʢʦʛʦ 

ʣʽʩʥʠʮʪʚʘ ʨʝʣʽʢʪʦʚʠʡ ʚʠʜ Festuca altissima. 

ʇʽʜ ʯʘʩ ʝʢʩʧʝʜʠʮʽʾ, ʱʦ ʧʨʘʮʶʚʘʣʘ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʄ. ɯ. ʂʦʪʦʚʘ, 

ʆ. ʇ.  ʄʨʠʥʩʴʢʠʤ ʫ 1967 ʨ. ʚ ʫʨʦʯʠʱʽ çɹʘʥʥʠʡ ʷʨè ʙʫʣʠ ʚʠʷʚʣʝʥʽ Lunaria 

rediviva (ʢʚ. 52), Matteuccia struthiopteris ̔  Stellaria nemorum (ʢʚ. 26, 42), ʧʨʦ ʱʦ 

ʧʦʚʽʜʦʤʣʷʣʦʩʴ ʚ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ 1968 ʽ 1970 ʨʨ. ʡʦʛʦ ʩʪʘʪʪʷʭ [25, 26]. 

ɿʘ ʧʨʦʧʦʟʠʮʽʷʤʠ ʚʯʝʥʠʭ ʟ ʤʝʪʦʶ ʦʭʦʨʦʥʠ ʨʝʣʽʢʪʦʚʠʭ ʥʝʤʦʨʘʣʴʥʠʭ ʚʠʜʽʚ 

ʨʦʩʣʠʥ ʫ 1974 ʨ. ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʙʦʪʘʥʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʨʝʩʧʫʙʣʽʢʘʥʩʴʢʦʛʦ 

ʟʥʘʯʝʥʥʷ çɹʘʥʥʠʡ ʷʨè, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʫʚʽʡʰʣʠ ʢʚʘʨʪʘʣʠ 26, 42, 43, 52 ʥʘ ʪʦʡ 

ʯʘʩ ʖʥʘʢʽʚʩʴʢʦʛʦ, ʧʽʟʥʽʰʝ ï ʄʦʛʨʠʮʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʣʽʩʛʦʩʧʫ. 

 ʋ 1982 ʨ. ʊ. ʃ. ɸʥʜʨʽʻʥʢʦ, ʘ ʧʽʟʥʽʰʝ ʗ. ʇ. ɼʽʜʫʭ, ʚ ʫʨʦʯʠʱʽ ɹʘʥʥʠʡ ʷʨ 

ʚʠʷʚʠʣʠ 2 ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ Allium ursinum [9]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ 

ʚ ʟʘʢʘʟʥʠʢʫ ʡ ʥʘ ʧʨʠʣʝʛʣʽʡ ʜʦ ʥʴʦʛʦ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʗ. ʇ. ɼʽʜʫʭ ʪʘ 

ɯ. ɹ. ʉʫʭʠʡ ʫ 1984 ʨ. ʦʧʫʙʣʽʢʫʚʘʣʠ ʩʪʘʪʪʶ çʉʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ 

ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ ɹʘʥʥʠʡ ʷʨ (ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ) ʪʘ ʡʦʛʦ ʦʭʦʨʦʥʘè [9], ʫ ʷʢʽʡ 

ʤʽʩʪʷʪʴʩʷ ʦʧʠʩʠ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘʢʘʟʥʠʢʘ, ʚʢʘʟʘʥʽ 5 ʚʠʷʚʣʝʥʠʭ ʚʠʜʽʚ ʨʝʣʽʢʪʦʚʠʭ 

ʨʦʩʣʠʥ (Allium ursinum, Festuca altissima, Lunaria rediviva, Matteuccia 

struthiopteris, Stellaria nemorum), ʧʦʜʘʥʘ ʛʝʦʙʦʪʘʥʽʯʥʘ ʢʘʨʪʘ ʟ ʚʽʜʤʽʯʝʥʠʤʠ ʥʘ 

ʥʽʡ ʤʽʩʮʷʤʠ ʟʨʦʩʪʘʥʥʷ Allium ursinum, Matteuccia struthiopteris, Lunaria 

rediviva, ʘ ʪʘʢʦʞ ʫʢʘʟʘʥʦ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʟʘʢʘʟʥʠʢʘ. 

ʅʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʂʨʘʩʥʦʪʨʦʩʪʷʥʝʮʴʢʦʾ ʣʽʩʦʚʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ    

ʄ. ɯ. ɹʝʨʝʞʥʠʡ ʚ ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 1994 ʨ. ʩʪʘʪʪʽ [2] ʥʘʚʦʜʠʪʴ ʥʘʡʙʽʣʴʰʽ 

ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʚ ʜʫʙʦʚʠʭ ʣʽʩʘʭ ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ ʨʘʡʦʥʫ Digitalis grandiflora, 

Lilium martagon ʪʘ Platanthera bifolia. 

ɿ 1990 ʨ. ʙʽʦʣʦʛʘʤʠ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʽʤ. ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ ʧʦʯʠʥʘʻ ʧʫʙʣʽʢʫʚʘʪʠʩʴ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʷʚʣʝʥʽ ʥʠʤʠ ʨʽʜ-

ʢʽʩʥʽ ʨʦʩʣʠʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ. ʊʘʢ, ɺ. ɸ. ʂʦʚʪʫʥ 
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ʫ ʩʚʦʾʭ ʩʪʘʪʪʷʭ [20, 21] ʥʘʚʦʜʠʪʴ 6 ʚʠʜʽʚ, ʟʨʦʩʪʘʶʯʠʭ ʫ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ ʚ 

ʦʢʦʣʠʮʷʭ ʤ. ʉʫʤʠ, ï Aconitum lasiostomum, Allium ursinum, Dentaria quinquefolia, 

Corydalus marschalliana, Lilium martagon, Platanthera bifolia, Scilla bifolia. 

ʋ 1993 ʨ. ʟʘ ʟʘʚʜʘʥʥʷʤ ɼʝʨʞʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʄʽʥʧʨʠʨʦʜʠ ʋʢʨʘʾʥʠ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʙʽʦʣʦʛʠ 

ʉʫʤʩʴʢʦʛʦ ʧʝʜʽʥʩʪʠʪʫʪʫ ʂ. ʂ. ʂʘʨʧʝʥʢʦ, ɸ. ʇ. ɺʘʢʘʣ ʽ ʄ. ʇ. ʂʥʠʰ ʥʘ ʫʤʦʚʘʭ 

ʛʦʩʧʜʦʛʦʚʦʨʫ ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʪʝʤʠ çɺʠʚʯʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʨʦʩʣʠʥ ʽ 

ʪʚʘʨʠʥ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ,  ʪʘ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʾʭ ʦʭʦʨʦʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽè. ɺ ʦʧʫʙʣʽʢʦʚʘʥʠʭ 

ʚ 1994 ʨ. ʩʪʘʪʪʷʭ [6, 15] ʚʦʥʠ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ ʥʦʚʽ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʫ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ ʉʫʤʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ Allium ursinum, Lunaria rediviva,  

Matteuccia struthiopteris. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ ʫ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ ʉʫʤʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʽ ʚ ʥʘʩʪʫʧʥʽ ʨʦʢʠ. ʊʘʢ, ʫ ʩʪʘʪʪʽ çʈʦʩʣʠʥʥʽʩʪʴ ʫʨʦʯʠʱʘ 

çɺʘʢʘʣʽʚʱʠʥʘè ʇʽʱʘʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʉʫʤʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫè, ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 

1998 ʨ. [3], ɸ. ʇ. ɺʘʢʘʣ ʽ ʂ. ʂ. ʂʘʨʧʝʥʢʦ ʥʘʚʦʜʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʩʝʣʠʱʘ ʚ 

ʜʽʙʨʦʚʘʭ ʫʨʦʯʠʱʘ (ʙʽʣʷ ʩʽʣ ʂʠʷʥʠʮʷ ʽ ɺʘʢʘʣʽʚʱʠʥʘ ʉʫʤʩʴʢʦʛʦ ʨʘʡʦʥʫ) 

ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ ï Allium ursinum, Lunaria rediviva, Matteuccia struthiopteris, 

Corydalis marschalliana, Stellaria nemorum, Carex rhizina, ʧʨʦ ʫʤʦʚʠ ʾʭ 

ʤʽʩʮʝʟʨʦʩʪʘʥʴ, ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʜʦ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. 

ʆʜʥʦʯʘʩʥʦ ɸ. ʇ. ɺʘʢʘʣ, ʂ. ʂ. ʂʘʨʧʝʥʢʦ, ɯ. ɺ. ɻʦʥʯʘʨʝʥʢʦ, ʆ. ʄ. ʂʥʠʰ,   

ʄ. ʇ. ʂʥʠʰ ʧʫʙʣʽʢʫʶʪʴ ʩʪʘʪʪʶ çʈʝʣʽʢʪʦʚʽ ʨʦʩʣʠʥʠ ï ʮʠʙʫʣʷ ʚʝʜʤʝʞʘ (Allium 

ursinum L.), ʣʫʥʘʨʽʷ ʦʞʠʚʘʶʯʘ (Lunaria rediviva L.), ʩʪʨʘʫʩʦʚʝ ʧʝʨʦ ʟʚʠʯʘʡʥʝ 

(Matteucia struthioptreris (L.) Tod.) ʫ ʣʽʩʘʭ ʉʫʤʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫè [5]. ɸʚʪʦʨʠ 

ʚʢʘʟʫʶʪʴ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʦʩʝʣʠʱ (ʽʟ ʧʨʠʙʣʠʟʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʣʦʱʽ ʡ 

ʯʠʩʝʣʴʥʦʩʪʽ ʦʩʦʙʠʥ) Allium ursinum, Lunaria rediviva, Matteucia struthioptreris, 

ʥʘʚʦʜʷʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʾʭ ʙʽʦʪʦʧʽʚ, ʦʧʠʩʠ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. 

ɺʽʜʧʦʚʽʜʥʠʡ ʚʥʝʩʦʢ ʫ ʜʦʩʣʽʜʞʝʥʥʷ  ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ 

ʣʽʩʽʚ ʨʝʛʽʦʥʫ ʟʨʦʙʣʝʥʠʡ ʪʘʢʦʞ  ɯ. ɺ. ɻʦʥʯʘʨʝʥʢʦʤ. ʆʪʨʠʤʘʥʘ ʥʠʤ ʽʥʬʦʨʤʘʮʽʷ 

ʟʥʘʡʰʣʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʥʠʟʮʽ ʩʪʘʪʝʡ [5, 17, 32], ʘ ʪʘʢʦʞ ʚ ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 

2003 ʨ. ʤʦʥʦʛʨʘʬʽʾ çɸʥʘʣʽʟ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠè [7], ʜʝ ʨʽʜʢʽʩʥʽ ʨʦʩʣʠʥʠ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʫʚʽʡʰʣʠ ʜʦ 

ʩʧʠʩʢʫ ʚʠʜʽʚ ʬʣʦʨʠ, ʘ ʜʣʷ ʜʝʷʢʠʭ ʚʠʜʽʚ ʫʢʘʟʘʥʽ ʚʠʷʚʣʝʥʽ ʘʚʪʦʨʦʤ ʤʽʩʮʷ 

ʟʥʘʭʦʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʜʣʷ Listera ovate ʪʘ Neottia nidus-avis. 

ʇʨʦʪʷʛʦʤ 2000ï2001 ʨʨ. ʙʽʦʣʦʛʠ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ɼʝʨʞʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʪʝʤʠ 

çʇʦʰʠʨʝʥʥʷ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ, ʟʘʥʝʩʝʥʠʭ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ, ʪʘ 

ʨʝʛʽʦʥʘʣʴʥʦ ʨʽʜʢʽʩʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ ʫ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ʇʩʝʣ ʫ ʤʝʞʘʭ ʉʫʤʩʴʢʦʛʦ ʪʘ 
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ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽè, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʚʠʩʚʽʪʣʝʥʽ ʚ 

ʥʠʟʮʽ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʴ [4, 14, 17ï19, 31, 32]. 

ʊʘʢ, ʂ. ʂ. ʂʘʨʧʝʥʢʦ, ʆ. ʉ. ʈʦʜʽʥʢʘ, ɸ. ʇ. ɺʘʢʘʣ ʫ 2001 ʨ. ʫ ʩʪʘʪʪʽ 

çʈʦʩʣʠʥʠ, ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ, ʱʦ ʚʠʷʚʣʝʥʽ  ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽè [19] ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ ʟʥʘʭʽʜʢʠ ʤʽʩʮʴ ʟʨʦʩʪʘʥʥʷ ʚ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ ʥʘʩʪʫʧʥʠʭ ʚʠʜʽʚ: 

Lunaria rediviva (ʥʠʟʢʘ ʢʚʘʨʪʘʣʽʚ ɹʠʪʠʮʴʢʦʛʦ ʡ ʄʦʛʨʠʮʴʢʦʛʦ ʣʽʩʥʠʮʪʚ); Lilium 

martagon (ʜʫʙʦʚʠʡ ʣʽʩ ɹʠʰʢʠʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ); Tulipa quercetorum (ʜʫʙʦʚʽ 

ʣʽʩʠ ɹʦʨʦʚʝʥʴʢʽʚʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ); Allium ursinum (ʟʜʝʙʽʣʴʰʦʛʦ ʣʽʩʠ 

ɹʠʪʠʮʴʢʦʛʦ ʪʘ ʄʦʛʨʠʮʴʢʦʛʦ ʣʽʩʥʠʮʪʚ ʉʫʤʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʣʽʩʠ 

ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ); Neottia nidus-avis (ʜʫʙʦʚʽ ʣʽʩʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ɯʚʦʣʞʘʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ, ʙʽʣʷ ʩ. ɺʦʨʦʞʙʘ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨ-ʥʫ ʡ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʈʘʜʷʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ).  

ʋ 2002 ʨ. ʂ. ʂ. ʂʘʨʧʝʥʢʦ, ʆ. ʉ. ʈʦʜʽʥʢʘ, ɸ. ʇ. ɺʘʢʘʣ ʽ ɺ. ɸ. ʂʦʚʪʫʥ 

ʧʫʙʣʽʢʫʶʪʴ ʩʪʘʪʪʶ çʇʦʰʠʨʝʥʥʷ, ʩʪʘʥ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʦʭʦʨʦʥʠ ʨʽʜʢʽʩʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʫ ʙʘʩʝʡʥʽ ʨ. ʇʩʝʣ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʉʫʤʩʴʢʦʛʦ ʪʘ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽè [18], ʫ ʷʢʽʡ 

ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʡ ʧʨʦ 13 ʚʠʜʽʚ, ʟʨʦʩʪʘʶʯʠʭ ʫ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ. ɼʣʷ Allium 

ursinum ʫʢʘʟʫʶʪʴʩʷ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʚ ʧʦʥʘʜ 30 ʢʚʘʨʪʘʣʘʭ ʜʽʙʨʦʚ ʉʫʤʩʴʢʦʛʦ 

ʣʽʩʛʦʩʧʫ ʪʘ ʜʝʢʽʣʴʢʦʭ ʢʚʘʨʪʘʣʘʭ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ. ʅʘ ʪʦʡ ʯʘʩ ʩʪʘʣʦ 

ʚʽʜʦʤʦ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ Lunaria rediviva ʚ 17 ʢʚʘʨʪʘʣʘʭ ɹʠʪʠʮʴʢʦʛʦ ʪʘ 18 

ʢʚʘʨʪʘʣʘʭ ʄʦʛʨʠʮʴʢʦʛʦ ʣʽʩʥʠʮʪʚ ʉʫʤʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ (ʧʨʠ ʟʘʛʘʣʴʥʽʡ ʧʣʦʱʽ 

ʙ̔ ʣʷ 20 ʛʘ ʽ ʩʫʤʘʨʥʽʡ ʯʠʩʝʣʴʥʦʩʪʽ ʚ ʩʦʪʥʽ ʪʠʩʷʯ ʝʢʟʝʤʧʣʷʨʽʚ). ʄʽʣʴʡʦʥʘʤʠ 

ʦʩʦʙʠʥ ʥʘ ʩʫʤʘʨʥʽʡ ʧʣʦʱʽ ʚ ʪʠʩʷʯʽ ʛʝʢʪʘʨʽʚ ʦʙʯʠʩʣʶʻʪʴʩʷ Corydalis 

marschalliana, ʦʩʝʣʠʱʘ ʷʢʦʾ ʧʦʰʠʨʝʥʽ ʚ ʜʽʙʨʦʚʘʭ ʇʽʱʘʥʩʴʢʦʛʦ, ɹʠʪʠʮʴʢʦʛʦ, 

ʄʦʛʨʠʮʴʢʦʛʦ, ʉʫʤʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚ ʉʫʤʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ, ɺʝʨʭʥʴʦʩʠʨʦʚʘʪʩʴʢʦʛʦ 

ʪʘ ʆʩʦʾʚʩʢʦʛʦ ʣʽʩʥʠʮʪʚ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ. ʊʫʪ ʞʝ ʪʨʘʧʣʷʶʪʴʩʷ ʡ 

ʥʝʚʝʣʠʢʽ ʚʢʨʘʧʣʝʥʥʷ ʦʩʝʣʠʱ Dentaria quinquefolia. ʋ 20 ʢʚʘʨʪʘʣʘʭ ɹʠʪʠʮʴʢʦʛʦ, 

10 ʢʚʘʨʪʘʣʘʭ ʄʦʛʨʠʮʴʢʦʛʦ, 2 ʢʚʘʨʪʘʣʘʭ ʉʫʤʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚ ʚʠʷʚʣʝʥʽ ʦʩʝʣʠʱʘ 

Stellaria nemorum, ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʚʦʣʦʛʠʭ ʜʥʠʱ ʙʘʣʦʢ ʫ ʜʽʙʨʦʚʘʭ. Matteucia 

struthioptreris ʚʠʷʚʣʝʥʦ ʫ 18 ʢʚʘʨʪʘʣʘʭ ɹʠʪʠʮʴʢʦʛʦ, 2 ʢʚʘʨʪʘʣʘʭ ʄʦʛʨʠʮʴʢʦʛʦ 

ʪʘ 1 ʢʚʘʨʪʘʣʽ ʉʫʤʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚ.  

ʂʘʨʧʝʥʢʦ ʂ. ʂ., ʈʦʜʽʥʢʘ ʆ. ʉ., ɺʘʢʘʣ ɸ. ʇ., ɻʦʥʯʘʨʝʥʢʦ ɯ. ɺ. ʚ 

ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 2003 ʨ. ʩʪʘʪʪʽ çʈʽʜʢʽʩʥʽ ʪʘ ʟʥʠʢʘʶʯʽ ʚʠʜʠ ʨʦʩʣʠʥ ʫ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʽʡ ʤʝʨʝʞʽ ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫè [17] ʥʘʚʦʜʷʪʴ ʫʞʝ 

ʦʧʫʙʣʽʢʦʚʘʥʫ ʨʘʥʽʰʝ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʫʤʘʨʥʽ ʧʣʦʱʽ ʡ ʟʘʛʘʣʴʥʫ ʯʠʩʝʣʴʥʽʩʪʴ  

ʦʩʝʣʠʱ Allium ursinum, Corydalis marschalliana, Dentaria quinquefolia, Lunaria 

rediviva. ɼʣʷ ʟʘʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʘʚʪʦʨʠ ʥʘʚʦʜʷʪʴ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ Neottia nidus-avis (ʟʘʧʦʚʽʜʥʽ ʫʨʦʯʠʱʘ çɻʣʠʙʥʷʥʩʴʢʝè ʽ 
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çɿʘʭʘʨʽʚʩʴʢʘ ʜʘʯʘè ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ), Epipactis helleborine ʪʘ Listera 

ovata (ɺʦʨʦʞʙʷʥʩʴʢʠʡ ʟʘʢʘʟʥʠʢ).  

ɺ ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 2004 ʨ. ʧʨʘʮʽ çʈʦʩʣʠʥʠ, ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽè [32] ʆ. ʉ. ʈʦʜʽʥʢʘ, ʂ. ʂ. ʂʘʨʧʝʥʢʦ, ɸ. ʇ. ɺʘʢʘʣ, 

ɯ. ɺ. ɻʦʥʯʘʨʝʥʢʦ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʚ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ 

ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ 7 ʚʠʜʽʚ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ: Carex rhizina, 

Clematis recta, Corydalis marschalliana, Dentaria quinquefolia, Matteucia 

struthioptreris, Scilla bifolia, Stellaria nemorum. 

ɸ. ʇ. ɺʘʢʘʣ ʽ ʂ. ʂ. ʂʘʨʧʝʥʢʦ ʚ 2008 ʨ. ʫ ʩʪʘʪʪʽ çʈʦʩʣʠʥʥʽʩʪʴ ʇʽʱʘʥʩʴʢʦʛʦ 

ʪʘ ʄʦʛʨʠʮʴʢʦʛʦ ʣʽʩʥʠʮʪʚ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʣʽʩʛʦʩʧʫè [4] ʥʘʚʦʜʷʪʴ ʜʣʷ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ 7 ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ (Allium ursinum, Carex rhizina, 

Corydalis marschalliana, Festuca altissima, Lunaria rediviva, Matteucia 

struthioptreris, Stellaria nemorosa). 

ʂ. ʂ. ʂʘʨʧʝʥʢʦ, ɸ. ʇ. ɺʘʢʘʣ ʽ ʆ. ʉ. ʈʦʜʽʥʢʘ ʚ ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 2010 ʨ. 

ʩʪʘʪʪʽ çʌʽʪʦʨʽʟʥʦʤʘʥʽʪʪʷ ɺʦʨʦʞʙʷʥʩʴʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʘʢʘʟʥʠʢʘè ʜʣʷ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʥʘʚʦʜʷʪʴ 8 ʚʠʜʽʚ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ: Listera ovata, 

Matteucia struthioptreris (ʚʽʣʴʭʦʚʽ ʣʽʩʠ), Epipactis helleborine (ʣʠʧʦʚʦ-ʜʫʙʦʚʽ), 

Neottia nidus-avis (ʣʠʧʦʚʦ-ʜʫʙʦʚʽ ʪʘ ʜʫʙʦʚʽ), Iris hungarica, Lilium martagon, 

Tulipa quercetorum, Digitalis grandiflora (ʜʫʙʦʚʽ ʣʽʩʠ) [14]. 

ɿ ʢʽʥʮʷ 80-ʭ ʨʦʢʽʚ ʦʙʩʪʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʉʫʤʱʠʥʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʣʷ ʟʘʧʦʚʽʜʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʧʨʦʚʦʜʠʪʴ ʄʽʞʚʽʜʦʤʯʘ ʢʦʤʧʣʝʢʩʥʘ 

ʣʘʙʦʨʘʪʦʨʽʷ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʟʘʧʦʚʽʜʥʦʾ ʩʧʨʘʚʠ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʄʽʥʝʢʦʙʝʟʧʝʢʠ 

ʋʢʨʘʾʥʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜʦʢʪʦʨʘ ʙʽʦʣ. ʥʘʫʢ ʊ. ʃ. ɸʥʜʨʽʻʥʢʦ. ɺ ʦʧʫʙʣʽʢʦʚʘʥʽʡ 

ʫ 2001 ʨ. ʢʥʠʟʽ çɿʘʧʦʚʽʜʥʽ ʩʢʘʨʙʠ ʉʫʤʱʠʥʠè [30] ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʣʘʙʦʨʘʪʦʨʽʾ     

ʆ. ɯ. ʇʨʷʜʢʦ, ɺ. ɸ. ʆʥʠʱʝʥʢʦ ʪʘ ʤʽʩʮʝʚʽ ʙʦʪʘʥʽʢʠ ʉ. ʄ. ʇʘʥʯʝʥʢʦ ʽ 

ʂ. ʂ. ʂʘʨʧʝʥʢʦ, ʦʧʠʩʫʶʯʠ ʨʽʜʢʽʩʥʝ ʚ ʨʦʩʣʠʥʥʦʤʫ ʩʚʽʪʽ ʉʫʤʱʠʥʠ, ʥʘʚʦʜʷʪʴ 5 

ʚʠʜʽʚ, ʚʠʷʚʣʝʥʠʭ ʫ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ, 

ʟʦʢʨʝʤʘ Epipactis helleborine, Lunaria rediviva, Lilium martagon, Matteucia 

struthioptreris, Tulipa quercetorum.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʧʨʦʪʷʛʦʤ 2004ï2008 ʨʨ. ʛʝʦʙʦʪʘʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʚ ʦʢʦʣʠʮʷʭ ʟʘʢʘʟʥʠʢʘ ɹʘʥʥʠʡ ʷʨ, ʘ ʪʘʢʦʞ ʙʽʣʷ 

ʜʝʚôʷʪʠ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʉʫʤʩʴʢʦʛʦ ʽ ʜʚʦʭ ʩʽʣ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʽʚ 

ʉ. ʄ. ʇʘʥʯʝʥʢʦ ʫ 2008 ʨ. ʧʫʙʣʽʢʫʻ ʩʪʘʪʪʶ çʉʠʥʫʟʽʾ ʚʝʩʥʷʥʠʭ ʝʬʝʤʝʨʦʾʜʽʚ ʫ ʣʽʩʘʭ 

ʦʢʦʣʠʮʴ ʤʽʩʪʘ ʉʫʤʠè [27], ʷʢʘ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʩʝʣʠʱʘ 3 ʚʠʜʽʚ 

ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ, ʟʦʢʨʝʤʘ: Allium ursinum ʙʽʣʷ ʩʽʣ ʊʦʢʘʨʽ, ʆʩʦʾʚʢʘ, ɻʣʠʙʥʝ; 

Dentaria quinquefolia ï ʚ ʦʢʦʣʠʮʷʭ ʟʘʢʘʟʥʠʢʘ ɹʘʥʥʠʡ ʷʨ, ʙʽʣʷ ʩʽʣ ʊʦʢʘʨʽ, ɹʝʟʜʨʠʢ, 

ʄʝʞʠʨʽʯ, ɺʘʢʘʣʽʚʱʠʥʘ, ʅʦʚʛʦʨʦʜʩʴʢʝ, ɹʨʦʚʢʦʚʝ; Corydalis marschalliana ï ʚ 

ʦʢʦʣʠʮʷʭ ʟʘʢʘʟʥʠʢʘ ɹʘʥʥʠʡ ʷʨ, ʩʽʣ ʆʩʦʾʚʢʘ, ɻʣʠʙʥʝ, ʊʦʢʘʨʽ, ɺʘʢʘʣʽʚʱʠʥʘ, 

ʅʦʚʛʦʨʦʜʩʴʢʝ. 
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ɹʦʪʘʥʽʢʠ ʉʫʤʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɺ. ɻ. ʉʢʣʷʨ, 

ʖ. ʃ. ʉʢʣʷʨ ʚ ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 2011 ʨ. ʩʪʘʪʪʽ [33] ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʚ ʫʨʦʯʠʱʽ ʆʙʨʘʟ ʫ ʢʚʘʨʪʘʣʽ 37 ɺʝʣʠʢʦʙʦʙʨʠʮʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ 

ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ ʦʩʝʣʠʱ Allium ursinum ʽ Neottia nidus-avis. 

ʆ. ʉ. ʈʦʜʽʥʢʘ ʫ 2001 ʨ. ʧʨʦʚʦʜʠʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʪʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚ ʜʦʣʠʥʽ 

ʨ. ɺʦʨʩʢʣʘ. ɺ ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʫ 2002 ʨ. ʩʪʘʪʪʽ [31] ʚʽʥ ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʚʠʷʚʣʝʥʽ ʚ 

ʜʽʙʨʦʚʘʭ ʦʩʝʣʠʱʘ Epipactis helleborine (ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʣʠʤʝʥʪʽʚʩʴʢʦʛʦ ʪʘ 

ʍʫʭʨʷʥʩʴʢʦʛʦ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʟʘʢʘʟʥʠʢʽʚ) ʽ Tulipa quercetorum (ʙʽʣʷ ʩ. ʂʫʟʝʤʠʥ 

ʆʭʪʠʨʩʴʢʦʛʦ ʨʘʡʦʥʫ). 

ɺʣʽʪʢʫ 2004 ʨ. ʂ. ʂ. ʂʘʨʧʝʥʢʦ ʪʘ ʆ. ʉ. ʈʦʜʽʥʢʘ ʚ ʜʦʣʠʥʽ ʨ. ɺʦʨʩʢʣʘ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ 

ʚʠʷʚʠʣʠ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ Matteucia struthioptreris (ʫ ʚʽʣʴʭʦʚʦʤʫ ʣʽʩʽ ʚ 

ʧʨʠʪʝʨʘʩʥʽʡ ʯʘʩʪʠʥʽ ʟʘʧʣʘʚʠ ʙʽʣʷ ʩ. ʃʠʪʦʚʢʘ ʆʭʪʠʨʩʴʢʦʛʦ ʨʘʡʦʥʫ) [16, 28, 29].  

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʚ 2009 ʨ. ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʧʘʨʢʫ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʬʽʪʦʨʽʟʥʦʤʘʥʽʪʪʷ ʡʦʛʦ ʪʝʨʠʪʦʨʽʾ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ɸ. ʇ. ɺʘʢʘʣ, 

ʂ. ʂ. ʂʘʨʧʝʥʢʦ, ʉ. ʄ. ʇʘʥʯʝʥʢʦ, ʚ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʷʭ ʷʢʠʭ ʤʽʩʪʠʪʴʩʷ ʡ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʽʜʢʽʩʥʽ ʨʦʩʣʠʥʠ, ʚʠʷʚʣʝʥʽ ʚ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ ʫ ʤʝʞʘʭ 

ʪʝʨʠʪʦʨʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʘʨʢʫ. ʎʝ Carex rhizina, Carpinus betulus, Corydalis 

marschalliana, Dentaria quinquefolia, Epipactis helleborine, Matteucia 

struthioptreris, Tulipa quercetorum [28, 29]. ʆʩʝʣʠʱʘ Corydalis marschalliana 

ʚʢʘʟʫʶʪʴʩʷ ʜʣʷ ʦʢʦʣʠʮʴ ʩʽʣ ʄʘʱʘʥʢʘ, ʂʫʟʝʤʠʥ  ̔ʤ. ʊʨʦʩʪʷʥʝʮʴ. Carex rhizina 

ʚʠʷʚʣʝʥʘ ʥʘ ʢʨʫʪʠʭ ʩʭʠʣʘʭ ʧʨʘʚʦʛʦ ʢʦʨʽʥʥʦʛʦ ʙʝʨʝʛʘ ʨ. ɺʦʨʩʢʣʘ ʚ ʦʢʦʣʠʮʷʭ 

ʩ. ʂʫʟʝʤʠʥ. Dentaria quinquefolia ʩʧʦʨʘʜʠʯʥʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʧʣʘʪʦ ʪʘ ʩʭʠʣʘʭ 

ʧʨʘʚʦʛʦ ʢʦʨʽʥʥʦʛʦ ʙʝʨʝʛʘ ʨ. ɺʦʨʩʢʣʘ [29]. 

ʇʦʧʫʣʷʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʫ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʘʭ 

ʉʫʤʩʴʢʦʛʦ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʦʢʨʫʛʫ ʟ 2014 ʨ. ʧʨʦʚʦʜʷʪʴʩʷ ʘʩʧʽʨʘʥʪʦʤ ʉʫʤʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʆ. ɺ. ʍʦʣʦʜʢʦʚʠʤ [42ï44]. ʆʙô̒ ʢʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʠ Allium ursinum, Corydalis marschalliana, Dentaria quinquefolia, 

Lunaria rediviva, Scilla bifolia. 
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ʅʆɺɸʗ ɺʉʊʈɽʏɸ ʉʊɽʈɺʗʊʅʀʂɸ NEOPHRON PERCNOPTERUS  

ɺ ʉɽɺɽʈʆ-ɺʆʉʊʆʏʅʆʁ ʋʂʈɸʀʅɽ 
 

ʄʝʨʟʣʠʢʠʥ ʀ. ʈ.1, ʐʝʚʝʨʜʶʢʦʚʘ ɸ. ɺ.2, ʉʘʚʦʩʪʴʷʥ ɺ. ʄ. ʅʦʚʘ ʟʫʩʪʨʽʯ ʩʪʝʨʚô̫ ʪʥʠʢʘ 

Neophron percnopterus ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʋʢʨʘʾʥʽ. ï ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 15: 22ï

24. 
1ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 
2ɯʥʩʪʠʪʫʪ ʟʦʦʣʦʛʽʾ ʤ̔. ɯ. ɯ. ʐʤʘʣʴʛʘʫʟʝʥʘ ʅɸʅ ʋʢʨʘʾʥʠ 

ʆʧʠʩʫʻʪʴʩʷ ʥʦʚʘ ʟʫʩʪʨʽʯ ʩʪʝʨʚôʷʪʥʠʢʘ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʘ ʋʢʨʘʾʥʘ). 

ɼʦʨʦʩʣʘ ʧʪʠʮʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʨʘʥʮʽ e ʟʘʧʣʘʚʽ ʨ. ɺʦʨʩʢʣʘ 06.05.2017 ʨʦʢʫ ʚ ʦʢʦʣʠʮʷʭ 

ʩ. ʂʦʟʷʪʠʥ (ʆʭʪʠʨʩʴʢʠʡ ʨʘʡʦʥ) ʥʘ ʪʝʨʠʪʦʨʽʾ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʧʘʨʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʝʨʚô̫ ʪʥʠʢ, Neophron percnopterus, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ, ɻʝʪɹʤʘʥʩʢɹʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ, ʤʽʛʨʘʮʽʷ, ʨʽʜʢʽʩʥʽ ʚʠʜʠ, ʟʘʣʪ̔.  
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Merzlikin I. R. 1, Sheverdyukova A. V.2, Savostyan V. M. New encounter of the Egyptian 

Vulture Neophron percnopterus in the north-eastern Ukraine. ï Prirodniļ³ nauki. ï 2018. ï 15: 
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The article describes a new observation of the Egyptian Vulture in the Sumy region (north-

eastern Ukraine). Adult bird was observed  6.05.2017 on the territory of the Hetman National Natural 

Park in the valley of the Vorskla river not far from the village Kozyatin (Akhtyrka district).  

Key words: Egyptian Vulture, Neophron percnopterus, Sumy region, Getmansky national 

natural park, migration, rare species, vagrant. 

 

ʉʪʝʨʚʷʪʥʠʢ Neophron percnopterus Linnaeus ï ʛʣʦʙʘʣʴʥʦ ʨʝʜʢʠʡ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜ. ʕʪʦ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʝʜʢʠʭ 

ʚʠʜʦʚ ʭʠʱʥʳʭ ʧʪʠʮ-ʧʘʜʘʣʴʱʠʢʦʚ, ʟʘʥʝʩʝʥʥʳʡ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʋʢʨʘʠʥʳ [2]. 

ʆʥ ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʳʡ ʩʧʠʩʦʢ ʄʉʆʇ-2017 [10] ʢʘʢ ʚʠʜ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 

ʦʧʘʩʥʦʤ ʩʦʩʪʦʷʥʠʠ (EN ï Endangered), ʠ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ [8]. ɻʥʝʟʜʠʣʩʷ ʚ ʛʦʨʥʦʤ ʂʨʳʤʫ ʠ ʥʘ ʩʢʘʣʠʩʪʳʭ ʙʝʨʝʛʘʭ ɼʥʝʩʪʨʘ [2]. 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʦʥ ʧʝʨʝʩʪʘʣ ʛʥʝʟʜʠʪʴʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʋʢʨʘʠʥʳ, ʠ ʪʝʧʝʨʴ ʟʜʝʩʴ ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʪʁʩʷ ʟʘʣʸʪʥʳʝ ʦʩʦʙʠ. ɺʩʪʨʝʯʠ 

ʩʪʝʨʚʷʪʥʠʢʘ ʟʘ ʧʝʨʠʦʜ ʩ ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ ʜʦ 2005 ʛ. (ʛ. ʇʦʣʪʘʚʘ, 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ, ʆʜʝʩʩʢʘʷ, ɼʦʥʝʮʢʘʷ, ʍʝʨʩʦʥʩʢʘʷ, ʉʫʤʩʢʘʷ ʦʙʣʘʩʪʠ ʠ 

ʄʦʣʜʦʚʘ) ʧʨʠʚʦʜʷʪʩʷ ʅ. ʇ. ʂʥʳʰʦʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [7]. 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʧʦʩʣʝ ʵʪʦʡ ʧʫʙʣʠʢʘʮʠʠ ʛʦʜʳ ʩʪʘʣʠ ʠʟʚʝʩʪʥʳʤʠ ʝʱʝ 

ʥʝʩʢʦʣʴʢʦ ʚʩʪʨʝʯ ʩʪʝʨʚʷʪʥʠʢʦʚ: 05.01.2008 ʛ. ʚʟʨʦʩʣʘʷ ʧʪʠʮʘ ʧʨʦʣʝʪʝʣʘ ʥʘʜ 

ʊʠʨʘʩʧʦʣʝʤ (ʄʦʣʜʦʚʘ) [9]; 30.04.2010 ʛ. ʚʟʨʦʩʣʳʡ ʩʘʤʝʮ ʙʳʣ ʜʦʙʳʪ 

ʙʨʘʢʦʥʴʝʨʘʤʠ ʚ ɼʦʥʝʮʢʦʡ ʦʙʣʘʩʪʠ [4]; 21.05.2011 ʛ. ʚʟʨʦʩʣʘʷ ʧʪʠʮʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʦʢʨ. ʂʫʯʫʨʛʘʥʩʢʦʛʦ ʣʠʤʘʥʘ ʆʜʝʩʩʢʦʡ ʦʙʣʘʩʪʠ [1]; 26.05.2012 ʛ. 

ʥʘʜ ʛʦʨʦʜʦʤ ɿʦʣʦʪʦʥʦʰʘ (ʏʝʨʢʘʩʩʢʘʷ ʦʙʣʘʩʪʴ) ʢʨʫʞʠʣ ʚʟʨʦʩʣʳʡ ʩʪʝʨʚʷʪʥʠʢ 

[3]; ʦʢʦʣʴʮʦʚʘʥʥʘʷ ʚ ɹʦʣʛʘʨʠʠ ʤʦʣʦʜʘʷ ʧʪʠʮʘ ʚʦ ʚʨʝʤʷ ʤʠʛʨʘʮʠʠ ʚ 2014 ʛ. 

ʧʨʦʣʝʪʘʣʘ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʋʢʨʘʠʥr  ï ʯʝʨʝʟ ʆʜʝʩʩʢʫʁ, ʅʠʢʦʣʘʝʚʩʢʫʁ, 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʫ,ʁ ɼʦʥʝʮʢʫ ʁ ʠ ʃʫʛʘʥʩʢʫ ʁ ʦʙʣʘʩʪʠ [5]; 11.01.2017 ʛ. 

ʩʪʝʨʚʷʪʥʠʢʘ ʥʘʙʣʶʜʘʣʠ ʥʘʜ ʶʞʥʦʡ ʦʢʨʘʠʥʦʡ ʂʘʥʝʚʘ [6]. 

ɺ ʉʫʤʩʢʦʡ ʦʙʣʘʩʪʠ ʩʪʝʨʚʷʪʥʠʢʘ ʩʪʝʨʚʷʪʥʠʢʘ ʚʩʪʨʝʯʘʣʠ ʪʦʣʴʢʦ ʜʚʘʞʜʳ: 

20.04. 2002 ʛ. ʥʘʜ ʩʝʣʦʤ ʏʝʨʚʦʥʘʷ ʉʣʦʙʦʜʘ ɹʫʨʳʥʩʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣʘ ʟʘʤʝʯʝʥʘ 

ʧʘʨʘ ʚʟʨʦʩʣʳʭ ʧʪʠʮ ʠ 18.07.2005 ʛ. ʥʘ ʦʢʨʘʠʥʝ ʩʝʣʘ ʂʫʜʘʥʦʚʢʘ ʃʝʙʝʜʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ï ʦʜʠʥʦʯʥʘʷ ʧʪʠʮʘ ʚ ʪʨʝʪʴʝʤ ʛʦʜʦʚʦʤ ʥʘʨʷʜʝ [7]. 

ʄʳ ʥʘʙʣʶʜʘʣʠ ʩʪʝʨʚʷʪʥʠʢʘ 6.05.2017 ʛ. ʚ ʦʢʨ. ʩ. ʂʦʟʷʪʠʥ (ɸʭʪʳʨʩʢʠʡ 

ʨʘʡʦʥ ʉʫʤʩʢʘʷ ʦʙʣʘʩʪʴ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʝʪʤʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ʚʦ ʚʨʝʤʷ ʩʧʣʘʚʘ ʥʘ ʙʘʡʜʘʨʢʝ ʧʦ ʨ. ɺʦʨʩʢʣʘ. ɺʟʨʦʩʣʳʡ 

ʩʪʝʨʚʷʪʥʠʢ ʙʳʣ ʦʪʤʝʯʝʥ ʩʦʣʥʝʯʥʳʤ ʫʪʨʦʤ (ʚ 935), ʚʳʣʝʪʘʶʱʠʤ ʠʟ-ʟʘ ʨʘʩʪʫʱʠʭ 

ʥʘ ʙʝʨʝʛʫ ʚʳʩʦʢʠʭ ʜʝʨʝʚʴʝʚ. ʆʥ ʣʝʪʝʣ ʧʨʷʤʦ ʥʘʜ ʥʘʤʠ, ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦ (ʥʘ 
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ʚʳʩʦʪʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 15 ʤ), ʠ ʤʳ ʤʦʛʣʠ ʝʛʦ ʭʦʨʦʰʦ ʨʘʩʩʤʦʪʨʝʪʴ. ʇʪʠʮʘ 

ʩʜʝʣʘʣʘ ʨʘʟʚʦʨʦʪ ʠ ʧʨʠʥʷʣʘʩʴ ʜʝʣʘʪʴ ʙʦʣʴʰʠʝ ʢʨʫʛʠ ʥʘʜ ʧʦʡʤʦʡ, ʧʦʢʘ ʥʝ 

ʩʢʨʳʣʘʩʴ ʟʘ ʜʝʨʝʚʴʷʤʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʰʠʨʝʥʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʧʪʠʮ-ʧʘʜʘʣʴʱʠʢʦʚ, 

ʢʦʪʦʨʦʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʋʢʨʘʠʥʝ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ [7], ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ. ɺ ʩʚʷʟʠ ʩʦ ʩʣʦʞʠʚʰʝʡʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʩʪʨʘʥʝ, 

ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʦʩʴ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ ʧʘʩʪʙʠʱʥʦʝ 

ʩʢʦʪʦʚʦʜʩʪʚʦ ʠ ʩʢʦʪʦʤʦʛʠʣʴʥʠʢʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʪʘʣʦ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ 

ʫʭʫʜʰʝʥʠʶ ʪʨʦʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʵʪʦʡ ʛʨʫʧʧʳ ʧʪʠʮ. 
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ɻɽʆʃʆɻɯʏʅɯ ʇʈʀʈʆɼʆʆʍʆʈʆʅʅɯ ʊɽʈʀʊʆʈɯɰ ʉʋʄʑʀʅʀ: 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ, ʇʈʆɹʃɽʄʀ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ 

 
ɺʝʨʪʝʣʴ ɺ. ɺ. ɻʝʦʣʦʛʽʯʥʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʨʠʪʦʨʽʾ ʉʫʤʱʠʥʠ: ʩʫʯʘʩʥʠʡ ʩʪʘʥ, 

ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ. ï ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 15: 25ï32. 

ɼʝʧʘʨʪʘʤʝʥʪ ʝʢʦʣʦʛʽʾ ʪʘ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ 

ʘʜʤʽʥʽʩʪʨʘʮʽʾ 
ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʽʩʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʜʽʡʩʥʝʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ 
ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʉʫʤʱʠʥʠ, ʘ ʪʘʢʦʞ ʦʢʨʝʩʣʝʥʠʡ ʧʝʨʝʣʽʢ 
ʥʘʷʚʥʠʭ ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʾ ʥʦʚʠʭ, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʣʷ ʟʘʧʦʚʽʜʘʥʥʷ ʜʽʣʷʥʦʢ. ʇʦʜʘʥʦ ʧʝʨʝʣʽʢ 
ʽʩʥʫʶʯʠʭ ʧʨʦʙʣʝʤ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʘʤôʷʪʦʢ ʥʝʞʠʚʦʾ ʧʨʠʨʦʜʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ 
ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʭʦʨʦʥʘ ʧʨʠʨʦʜʠ, ʛʝʦʣʦʛʽʯʥʘ ʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠ, ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ 

ʬʦʥʜ, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ. 

 

Vertel V. V. Geological environment ï oriented territories of Sumy region: contemporary 

state, problems and perspectives. ï Prirodniļ³ nauki. ï 2018. ï 15: 25ï32. 

Department of ecology and resource conservancy of Sumy region state administration.  

The article presents the history of research and creation of geological conservation areas in 

the Sumy region. The data on the current state of geological objects of the nature reserve fund of 

the Sumy region are summarized, as well as a list of new objects on its territory for conservation is 

presented. A list of current problems in the field of protection of the non-living nature of the Sumy 

region, as well as possible solutions are given. 

Key words: environmental protection, geological natural landmark, nature reserved fund, 

Sumy region. 

 

ɺʩʪʫʧ. ʅʘʰʘ ʦʩʦʙʠʩʪʘ ʽʩʪʦʨʽʷ ï ʽʩʪʦʨʽʷ ʣʶʜʩʪʚʘ, ʥʝʚʽʜôʻʤʥʦ ʧʦʚôʷʟʘʥʘ ʟ 

ʽʩʪʦʨʽʻʶ ɿʝʤʣʽ, ʥʘʰʦʛʦ ʩʧʽʣʴʥʦʛʦ, ʜʘʚʥʴʦʛʦ ʪʘ ʥʝʡʤʦʚʽʨʥʦ ʢʨʘʩʠʚʦʛʦ ʜʦʤʫ. ʅʘ 

ʮʝʡ ʛʝʦʣʦʛʽʯʥʠʡ ʤʦʤʝʥʪ ʥʘʰ ʦʙʦʚôʷʟʦʢ ʚʠʙʨʘʪʠ ʪʘʢʠʡ ʰʣʷʭ, ʱʦʙ ʥʝ ʟʘʣʠʰʠʪʠ 

ʣʶʜʩʪʚʦ ʙʝʟ ʤʘʡʙʫʪʥʴʦʛʦ ʪʘ ʟʙʝʨʝʛʪʠ ʦʢʨʽʤ ʩʘʤʠʭ ʩʝʙʝ ʪʝ, ʱʦ ʥʘʩ ʦʪʦʯʫʻ. 

ʅʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʠʨʦʜʠ, ʱʦ ʥʘʩ ʦʪʦʯʫʻ, ʻ ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʑʦʙ ʦʢʨʝʩʣʠʪʠ ʤʝʪʦʜʠ ʚʠʨʽʰʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʦʙʣʝʤ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʧʘʤôʷʪʦʢ ʥʝʞʠʚʦʾ ʧʨʠʨʦʜʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʠʡ 

ʩʪʘʥ ʛʝʦʣʦʛʽʯʥʠʭ ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽ ʰʣʷʭʠ 

ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʝʣʽʢʫ ʜʽʣʷʥʦʢ, ʷʢʠʤ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʣʠʚʦ ʙʫʣʦ ʙ ʧʨʠʩʚʦʾʪʠ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ. 
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ʆʙʦʚôʷʟʢʦʚʦʶ ʩʢʣʘʜʦʚʦʶ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚ-

ʩʪʚʘ ʋʢʨʘʾʥʠ ʻ ʩʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʷʢʽ ʥʘ ʩʴʦʛʦʜʥʽ ʻ 

ʻʜʠʥʠʤ ʨʝʘʣʴʥʦ ʧʨʘʮʶʶʯʠʤ ʚ ʢʨʘʾʥʽ ʤʝʭʘʥʽʟʤʦʤ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʠʭ ʙʘʛʘʪʩʪʚ. 

ʆʩʢʽʣʴʢʠ ʚʠʤʦʛʠ ʜʦ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ (ʜʘʣʽ ï 

ɭʉ) ʟʥʘʯʥʦ ʚʠʱʽ ʥʽʞ ʚ ʋʢʨʘʾʥʽ, ʪʦ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ ʻ 

ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʄʝʪʘ ʩʪʘʪʪʽ. ʈʦʙʦʪʘ ʧʽʜʛʦʪʦʚʣʝʥʘ ʫ ʟʚôʷʟʢʫ ʟ ʧʨʠʡʥʷʪʪʷʤ ʂʘʙʽʥʝʪʦʤ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ (ʜʘʣʽ ï ʂʄʋ) ɼʝʨʞʘʚʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫ, ʟʘʪʚʝʨʜʞʝʥʦʶ ʧʦʩʪʘʥʦʚʦʶ ʂʄʋ ʚʽʜ 06.08.2014 

ˉ 385 [12] ʫ ʷʢʽʡ ʟʘʪʚʝʨʜʞʝʥʽ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱ ʪʝʨʠʪʦʨʽʡ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ (ʜʘʣʽ ï ʇɿʌ), ʱʦ ʤʘʶʪʴ ʙʫʪʠ ʜʦʜʘʪʢʦʚʦ ʩʪʚʦʨʝʥʽ ʚ ʢʦʞʥʽʡ ʟ 

ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. ʅʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʤʠ ʧʣʘʥʫʻʤʦ ʘʢʪʠʚʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʟʽ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʇɿʌ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʦʛʣʷʜʫ ʥʘ 

ʦʙʨʘʥʠʡ ʋʢʨʘʾʥʦʶ ʢʫʨʩ ʜʦ ʚʩʪʫʧʫ ʚ ɭʉ ʪʘ ʚʠʢʦʥʘʥʥʷ ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ 

ʋʢʨʘʾʥʦʶ ʪʘ ɭʉ [7]. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦ ʥʘʷʚʥʽʩʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʮʽʥʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʥʘʫʢʦʚʮʷʤ ʪʘ ʧʨʘʮʽʚʥʠʢʘʤ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʫʩʪʘʥʦʚ 

ʚʽʜʦʤʦ ʙʫʣʦ ʜʦʩʠʪʴ ʜʘʚʥʦ. ɸʣʝ ʪʽʣʴʢʠ ʫ 1970 ʨ. ʧʝʨʰʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ, ʩʪʘʣʠ 2 ʟʘʛʘʣʴʥʦʛʝʦʣʦʛʽʯʥʠʭ 

ʟʘʢʘʟʥʠʢʘ ï çɻʦʨʘ ɿʦʣʦʪʫʭʘè ʪʘ çʂʘʤʽʥʩʴʢʽ ʧʽʱʘʥʠʢʠè. ʆʛʦʣʦʰʝʥʥʷ ʦʬʽʮʽʡʥʦʛʦ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ ʮʠʭ ʦʙôʻʢʪʽʚ ʧʦʩʣʫʛʫʚʘʣʦ ʚʽʜʧʨʘʚʥʦʶ ʪʦʯʢʦʶ 

ʦʭʦʨʦʥʠ ʛʝʦʣʦʛʽʯʥʦʾ ʩʧʘʜʱʠʥʠ ʨʝʛʽʦʥʫ. ɼʠʥʘʤʽʢʘ ʩʪʚʦʨʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ 

ʦʙôʻʢʪʽʚ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

ʋ 1987 ʨ. ʚʠʭʦʜʠʪʴ ʢʥʠʛʘ çɻʝʦʣʦʛʠʯʝʩʢʠʝ ʧʘʤʷʪʥʠʢʠ ʋʢʨʘʠʥʳè, ʫ ʷʢʽʡ     

ɻ. ɻ. ʄʫʨʘʰʢʽʚʩʴʢʦʶ ʪʘ ʅ. ɭ. ʂʦʨʦʪʝʥʢʦ ʥʘʚʝʜʝʥʠʡ ʢʦʨʦʪʢʠʡ ʧʝʨʝʣʽʢ 

ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʤôʷʪʦʢ ʉʫʤʱʠʥʠ. ʋ ʜʦʚʽʜʥʠʢʫ-ʧʫʪʽʚʥʠʢʫ ʥʘʚʦʜʠʪʴʩʷ ʦʧʠʩ 5 

ʽʩʥʫʶʯʠʭ ʪʘ 3 ʧʨʦʝʢʪʦʚʘʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ ʪʘ ʟʘʢʘʟʥʠʢʽʚ [6]. 

ʋ 1994 ʨ. ʚʽʜʙʫʣʘʩʴ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ çɿʘʧʦʚʽʜʥʘ ʩʧʨʘʚʘ ʥʘ ʉʫʤʱʠʥʽè, 

ʜʚʽ ʜʦʧʦʚʽʜʽ ʷʢʦʾ ʙʫʣʠ ʧʨʠʩʚʷʯʝʥʽ ʦʭʦʨʦʥʽ ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʤôʷʪʦʢ ï ʃʫʯʘʥʩʴʢʦʤʫ 

ʨʦʟʨʽʟʫ ʪʘ ʛ. ɿʦʣʦʪʫʩʽ [8, 9]. ɺʩʣʽʜ ʟʘ ʮʠʤ, ʫ 1999 ʨ. ʚʠʡʰʦʚ ʫ ʩʚʽʪ ʟʙʽʨʥʠʢ ï çʉʪʘʥ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʦʙʣʝʤʠ ʡʦʛʦ ʦʭʦʨʦʥʠ ʥʘ Cʫʤʱʠʥʽ. ʇʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʦʙʣʘʩʪʽè, ʫ ʷʢʽʡ ɻ. ʇ. ʂʨʝʡʜʝʥʢʦʚʠʤ ʪʘ ɺ. ɺ. ʏʘʡʢʦʶ ʧʨʦʘʥʘ-

ʣʽʟʦʚʘʥʦ ʽʩʥʫʶʯʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ ʛʝʦʣʦʛʽʯʥʽ ʟʘʧʦʚʽʜʥʽ ʦʙôʻʢʪʠ ʉʫʤʱʠʥʠ [10].  

ʋ 2011 ʨ. ʚʠʭʦʜʠʪʴ ʟ ʜʨʫʢʫ ʯʦʪʠʨʠʪʦʤʥʘ ʤʦʥʦʛʨʘʬʽʷ ï çɻʝʦʣʦʛʽʯʥʽ 

ʧʘʤôʷʪʢʠ ʋʢʨʘʾʥʠè, ʜʝ ʫ ɯV ʪʦʤʽ ʚʠʜʘʥʥʷ ʥʘʚʝʜʝʥʠʡ ʧʝʨʝʣʽʢ 2 ʟʘʢʘʟʥʠʢʽʚ ʽ 5 

ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ ʉʫʤʱʠʥʠ, ʱʦ ʤʘʶʪʴ ʦʬʽʮʽʡʥʠʡ ʩʪʘʪʫʩ ʪʘ 3 ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʣʷ 

ʟʘʧʦʚʽʜʘʥʥʷ ʦʙôʻʢʪʘ [5]. ɺ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʧʨʦʙʣʝʤʘʤʠ ʦʭʦʨʦʥʠ ʥʝʞʠʚʦʾ 

ʧʨʠʨʦʜʠ ʪʘ ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʤôʷʪʦʢ ʟʦʢʨʝʤʘ, ʟʘʡʤʘʣʠʩʴ ɺ. ɺ. ʏʘʡʢʘ [13, 14] ʪʘ 

ɺ. ɺ. ɺʝʨʪʝʣʴ [1ï4]. 



ISSN 2415-8526.    Prirodniļ³ nauki ï 2018. Issue 15 

27 

 

 
 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʩʪʚʦʨʝʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙôʻʢʪʽʚ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 
 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʪʝʨʽʘʣʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʩʣʫʛʫʚʘʚ 

ʘʥʘʣʽʟ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘʷʚʥʦʾ ʫ ʚʽʜʜʽʣʽ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ ʪʘ ʜʦʚʢʽʣʣʷ ɼʝʧʘʨʪʘʤʝʥʪʫ ʝʢʦʣʦʛʽʾ ʪʘ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʚʝʜʝʥʠʭ ʘʚʪʦʨʦʤ ʟ 2013 ʧʦ 2018 ʨʦʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʝʨʝʛʣʷʜʘʶʯʠ ʚʩʽ ʽʩʥʫʶʯʽ ʥʘʫʢʦʚʽ 

ʧʫʙʣʽʢʘʮʽʾ ʧʨʠʩʚʷʯʝʥʽ ʦʭʦʨʦʥʽ ʛʝʦʣʦʛʽʯʥʦʾ ʩʧʘʜʱʠʥʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʦʞʝʤʦ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʦ ʩʴʦʛʦʜʥʽʰʥʴʦʛʦ ʯʘʩʫ ʧʨʦʙʣʝʤʽ ʦʭʦʨʦʥʠ ʧʦʜʽʙʥʠʭ 

ʦʙôʻʢʪʽʚ ʥʝ ʧʨʠʜʽʣʷʣʘʩʷ ʜʦʩʪʘʪʥʷ ʫʚʘʛʘ. 

ʋ ʩʫʯʘʩʥʠʭ ʤʝʞʘʭ ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ ʟʘʡʤʘʻ 2383,2 ʪʠʩ. ʛʘ ʘʙʦ 4% 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ɿʘ ʜʘʥʠʤʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʋʢʨʘʾʥʠ, ʩʪʘʥʦʤ ʥʘ 01.08.2018 ʇɿʌ ʋʢʨʘʾʥʠ ʤʘʻ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 8296 ʪʝʨʠʪʦʨʽʡ 

ʪʘ ʦʙôʻʢʪʽʚ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 4,318 ʤʣʥ. ʛʘ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

(ʬʘʢʪʠʯʥʘ ʧʣʦʱʘ 3,985 ʤʣʥ. ʛʘ) ʪʘ 402500,0 ʛʘ ʚ ʤʝʞʘʭ ʘʢʚʘʪʦʨʽʾ ʏʦʨʥʦʛʦ ʤʦʨʷ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 271 ʦʙôʻʢʪ ʇɿʌ ʟʘʛʘʣʴʥʦʶ 

ʧʣʦʱʝʶ 176813,4246 ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ 7,42 % ʚʽʜ ʧʣʦʱʽ ʦʙʣʘʩʪʽ (çʧʦʢʘʟʥʠʢ 

ʟʘʧʦʚʽʜʥʦʩʪʽè). ʉʫʯʘʩʥʘ ʤʝʨʝʞʘ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʢʣʶʯʘʻ 19 

ʦʙôʻʢʪʽʚ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʣʦʱʝʶ 50,5 ʪʠʩ. ʛʘ (28,5%) ʪʘ 250 

ʦʙôʻʢʪʽʚ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʧʣʦʱʝʶ 126,35 ʪʠʩ. ʛʘ (71,5%). ɯʟ 271 ʦʙôʻʢʪʘ ʇɿʌ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʽʣʴʢʠ 5 ʥʘʣʝʞʘʪʴ ʜʦ ʛʝʦʣʦʛʽʯʥʠʭ, ʱʦ ʩʢʣʘʜʘʻ 1,85 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ. ɼʘʥʽ ʧʨʦ ʚʽʜʩʦʪʢʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʇɿʌ ʧʦ 

ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 1. 

ʅʘ ʩʴʦʛʦʜʥʽ ʦʬʽʮʽʡʥʠʡ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʤʘʶʪʴ 2 ʛʝʦʣʦʛʽʯʥʽ ʟʘʢʘʟʥʠʢʠ ʪʘ 5 ʧʘʤôʷʪʦʢ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʾʭ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʪʘ ʟʥʘʯʝʥʥʷʤ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.  
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ʊʘʙʣʠʮʷ 1  

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʙô̒ ʢʪʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʊʘʙʣʠʮʷ 2 

ɻʝʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤ ʩʪʘʪʫʩʦʤ 

ˉ  ʆʙôʻʢʪ ʂʦʨʦʪʢʠʡ ʦʧʠʩ 

ɿʘʛʘʣʴʥʦʛʝʦʣʦʛʽʯʥʽ ʟʘʢʘʟʥʠʢʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ 

1 
çɻʦʨʘ ɿʦʣʦʪʫʭʘè, ʙʽʣʷ ʤ. ʈʦʤʥʠ 

ʉʦʣʷʥʠʡ ʰʪʦʢ. ɺʠʭʽʜ ʥʘ ʜʝʥʥʫ 

ʧʦʚʝʨʭʥʶ ʜʝʚʦʥʩʴʢʠʭ ʧʦʨʽʜ 

2 çʂʘʤʽʥʩʴʢʽ ʧʽʱʘʥʠʢʠè (ʫ ʩʢʣʘʜʽ 

ʈʃʇ çʉʝʡʤʩʴʢʠʡè), ʩ. ʂʘʤʽʥʴ, 

ʂʨʦʣʝʚʝʮʴʢʠʡ ʨʘʡʦʥ 

ʄʘʣʴʦʚʥʠʯʝ ʚʽʜʩʣʦʥʝʥʥʷ ʝʦʮʝʥʦʚʠʭ 

ʧʽʩʢʦʚʠʢʽʚ ʥʘ ʙʝʨʝʟʽ ʨʽʯʢʠ ʟʽ ʩʣʽʜʘʤʠ 

ʝʨʦʟʽʾ 

ʇʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ 

3 çɺʽʜʩʣʦʥʝʥʥʷ ʧʽʩʢʽʚ ʇʦʣʪʘʚʩʴʢʦʛʦ 

ʷʨʫʩʫè, ʩ. ʄʠʭʘʡʣʽʚʢʘ, ʃʝʙʝʜʠʥ-

ʩʴʢʠʡ ʨʘʡʦʥ 

ʊʠʧʦʚʠʡ ʨʦʟʨʽʟ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ  

ʥʦʚʦʧʝʪʨʽʚʩʴʢʦʾ ʩʚʽʪʠ ʤʽʦʮʝʥʫ ʪʘ 

ʙʝʨʝʢʩʴʢʦʾ ʩʚʽʪʠ ʦʣʽʛʦʮʝʥʫ 

4 
çʐʧʠʣʽ ʇʦʣʪʘʚʩʴʢʦʛʦ ʷʨʫʩʫè, 

ʩ. ʐʧʠʣʽʚʢʘ, ʉʫʤʩʴʢʠʡ ʨʘʡʦʥ 

ɺʽʜʩʣʦʥʝʥʥʷ ʧʣʝʡʩʪʦʮʝʥʫ ʪʘ 

ʩʠʚʘʩʴʢʠʭ ʚʝʨʩʪʚ ʙʝʨʝʢʩʴʢʦʾ ʩʚʽʪʠ 

ʦʣʽʛʦʮʝʥʫ  

5 
çʉʧʘʩʴʢʽ ʚʘʣʫʥʠè, ʩ. ʉʧʘʩʴʢʝ, 

ʂʨʦʣʝʚʝʮʴʢʠʡ ʨʘʡʦʥ 

ɽʢʩʧʦʟʠʮʽʷ ʚʘʣʫʥʽʚ, ʩʚʽʜʢʽʚ ɼʥʽʧʨʦʚ-

ʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ ʚ ʽʩʪʦʨʽʾ ʧʣʘʥʝʪʠ 

ɿʝʤʣʷ 

6 çʍʦʨʫʞʽʚʩʴʢʽ ʚʘʣʫʥʠè, ʩ. ʍʦʨʫ-

ʞʽʚʢʘ, ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʠʡ ʨʘʡʦʥ 

ɺʘʣʫʥ, ʱʦ ʻ ʩʚʽʜʢʦʤ ʧʝʨʝʙʫʚʘʥʥʷ  

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʣʴʦʜʦʚʠʢʘ 

7 çʇʦʧʽʚ ʢʘʤʽʥʴè, ʩ. ɹʝʻʚʝ, ʃʠʧʦʚʦ-

ɼʦʣʠʥʩʴʢʠʡ ʨʘʡʦʥ 

ɺʘʣʫʥ, ʱʦ ʻ ʩʚʽʜʢʦʤ ʧʝʨʝʙʫʚʘʥʥʷ  

ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʣʴʦʜʦʚʠʢʘ 
 

ʗʢ ʙʘʯʠʤʦ, 4 ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʘ ʥʘʣʝʞʘʪʴ ʜʦ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ, 1 ï ʜʦ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʪʘ 2 ï ʜʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʪʠʧʫ. ʆʜʠʥ ʦʙôʻʢʪ, ʱʦ ʤʘʻ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʘʨʢʫ çʉʝʡʤʩʴʢʠʡè. ʆʢʨʝʤʦ ʩʣʽʜ ʟʛʘʜʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʧʘʤôʷʪʢʫ 

ʧʨʠʨʦʜʠ çʄʘʤʦʥʪʦʚʝè ʫ ʩ. ʂʫʣʠʰʽʚʢʘ ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʱʦ ʚʦʜʥʦʯʘʩ 

ʤʘʻ ʷʢ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʝ ʪʘʢ ʽ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ. 

ʋ çʂʦʤʧʣʝʢʩʥʽʡ ʧʨʦʛʨʘʤʽ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦ 2015 ʨʦʢʫè, ʨʦʟʨʦʙʣʝʥʦʶ ɼʝʨʞʘʚʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʫ ʧʣʘʥʽ ʩʪʚʦʨʝʥʥʷ 

ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʦʙôʻʢʪʽʚ ʇɿʌ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘʟʥʘʯʘʚʩʷ  ʧʝʨʝʣʽʢ 

 ʇʣʦʱʘ % 

ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ 2383203 ʛʘ 100% 

ʇʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ 176 813,4246 ʛʘ 7,4191 % 

ɻʝʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ 30,2904 ʛʘ 0,017 % 
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ʇʝʨʩʧʝʢʪʠʚʥʽ ʜʦ ʟʘʧʦʚʽʜʘʥʥʷ ʛʝʦʛʽʯʥʽ ʦʙô̒ ʢʪʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 ̄ ʆʙôʻʢʪ ʂʦʨʦʪʢʠʡ ʦʧʠʩ 

ʇʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ  

1  çʃʫʯʘʥʩʴʢʠʡ ʨʦʟʨʽʟè,  

ʤ. ʉʫʤʠ.  

ʈʦʟʨʽʟ ʧʘʣʝʦʛʝʥʦʚʠʭ, ʥʝʦʛʝʥʦʚʠʭ ʧʦʨʽʜ 

ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʥʥʠʡ ʫ ʥʘʫʢʦʚʦʤʫ ʧʣʘʥʽ 

2 çʄʘʤʦʥʪʦʚʝè, 

ʩ. ʂʫʣʽʰʽʚʢʘ, 

ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʠʡ ʨʘʡʦʥ 

ʄʽʩʮʝ ʟʥʘʭʽʜʢʠ ʨʝʰʪʦʢ ʜʦʽʩʪʦʨʠʯʥʠʭ 

ʪʚʘʨʠʥ ʚ 1839 ʨ. ɺʦʜʥʦʯʘʩ ʤʘʻ ʽʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʝ ʟʥʘʯʝʥʥʷ 

3 

çɹʽʣʦʧʽʣʴʩʴʢʽ ʚʽʜʩʣʦʥʝʥʥʷè, 

ʤ. ɹʽʣʦʧʽʣʣʷ 

ɺʽʜʩʣʦʥʝʥʥʷ ʚʽʜʢʣʘʜʽʚ ʤʦʨʝʥʠ, ʱʦ ʩʚʽʜ-

ʯʘʪʴ ʧʨʦ ʛʝʦʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ ʚ ʽʩʪʦʨʽʾ 

ɿʝʤʣʽ, ʧʦʚôʷʟʘʥʠʡ ʟ ɼʥʽʧʨʦʚʩʴʢʠʤ 

ʟʣʝʜʝʥʽʥʥʷʤ 

4 çɺʘʣʫʥ ʫ ʩ. ʍʦʨʫʞʽʚʢʘè,  

ʩ. ʍʦʨʫʞʽʚʢʘ,  

ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʠʡ ʨʘʡʦʥ  

ʂʘʤʽʥʴ-ʚʘʣʫʥ, ʱʦ ʻ ʩʚʽʜʢʦʤ ʧʝʨʝʙʫʚʘʥ-

ʥʷ ʫ ʥʘʰʦʤʫ ʢʨʘʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

ʣʴʦʜʦʚʠʢʘ 

5 
çʏʝʙʝʨʷʢʽʚ ʚʘʣʫʥè,  

ʩ. ʏʝʙʝʨʷʢʠ, ʈʦʤʝʥʩʴʢʠʡ ʨʘʡʦʥ  

ʂʘʤʽʥʴ-ʚʘʣʫʥ, ʱʦ ʻ ʩʚʽʜʢʦʤ ʧʝʨʝʙʫʚʘʥ-

ʥʷ ʫ ʥʘʰʦʤʫ ʢʨʘʾ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

ʣʴʦʜʦʚʠʢʘ 
 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʧʦʚʽʜʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙô̒ ʢʪʽʚ (ʪʘʙʣ. 3). ʇʨʦʪʝ, ʥʘʞʘʣʴ, ʟ 

ʮʴʦʛʦ ʧʝʨʝʣʽʢʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʩʪʘʪʫʩ ʦʪʨʠʤʘʚ ʣʠʰʝ ʦʜʠʥ ʦʙôʻʢʪ ï 

ʢʦʤʧʣʝʢʩʥʘ ʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠ çʄʘʤʦʥʪʦʚʝè. 

ʇʦʰʫʢ ʪʘ ʦʧʠʩ ʥʦʚʠʭ  ̔ʨʝʢʣʘʤʘ ʚʞʝ ʽʩʥʫʶʯʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ 

ʉʫʤʱʠʥʽ ʩʣʫʛʫʚʘʪʠʤʝ ʟʥʘʯʥʠʤ ʧʦʰʪʦʚʭʦʤ ʫ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ 

ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʇɿʌ, ʩʧʨʠʷʪʠʤʝ ʟʤʽʮʥʝʥʥʶ ʪʘ ʘʢʪʠʚʥʦʤʫ ʨʦʟʚʠʪʢʫ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʨʝʛʽʦʥʽ. ʇʨʘʢʪʠʯʥʽ ʟʘʭʦʜʠ ʟ ʨʝʘʣʽʟʘʮʽʾ ʮʽʣʝʡ 

ʉʪʨʘʪʝʛʽʾ ʧʝʨʝʜʙʘʯʝʥʽ çʇʨʦʛʨʘʤʦʶ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ 2016-2018 ʨʦʢʠè, ʟʘʪʚʝʨʜʞʝʥʦʶ ʨʽʰʝʥʥʷʤ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʨʘʜʠ ʚʽʜ 10.08.2016 (ʟʽ ʟʤʽʥʘʤʠ ʚʽʜ 02.03.2018). ɼʣʷ 

ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ɼʝʨʞʘʚʥʦʾ ʩʪʨʘʪʝʛʽʾ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʧʝʨʽʦʜ ʜʦ 

2020 ʨʦʢʫ, ʥʘʤʠ ʙʫʚ ʦʢʨʝʩʣʝʥʠʡ ʧʝʨʝʣʽʢ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʧʦʪʝʥʮʽʡʥʠʭ 

ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʇɿʌ ʦʙʣʘʩʪʽ, ʷʢʠʡ ʩʪʚʦʨʝʥʠʡ ʫ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʾʭ ʘʥʘʣʽʟʫ ʪʘ ʦʙʩʪʝʞʝʥʥʷ [1ï4] (ʪʘʙʣ. 4).  

ɿ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʚʠʜʥʦ, ʱʦ 3 ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʘ ʥʘʣʝʞʠʪʴ ʜʦ 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ, 2 ï ʜʦ ʧʘʣʝʦʥʪʦʣʦʛʽʯʥʦʛʦ ʪʘ 7 ï ʜʦ ʩʪʨʘʪʠʛʨʘʬʽʯʥʦʛʦ ʪʠʧʫ.  

ʊʝʨʠʪʦʨʽʘʣʴʥʦ 2 ʦʙôʻʢʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʟʦʥʽ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʘʨʢʫ (ʉʢʝʣʴʩʴʢʝ ʚʽʜʩʣʦʥʝʥʥʷ, ɹʨʠʣʠ ʧʽʩʢʦʚʠʢʽʚ ʫ ʩ. ʉʢʝʣʴʢʘ) ʽ ʷʢ ʛʝʦʣʦʛʽʯʥʽ 

ʧʘʤôʷʪʢʠ ʥʝ ʦʬʦʨʤʣʝʥʽ. ʇʨʠʩʚʦʻʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʩʪʘʪʫʩʫ ʫʩʽʤ ʥʘʚʝʜʝʥʠʤ 

ʫ ʪʘʙʣʠʮʽ ʛʝʦʣʦʛʽʯʥʠʤ ʦʙôʻʢʪʘʤ ʜʘʩʪʴ ʟʤʦʛʫ ʟʙʽʣʴʰʠʪʠ ʧʣʦʱʫ ʇɿʌ ʦʙʣʘʩʪʽ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 90,2 ʛʘ. 



ISSN 2415-8526.    ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ ï 2018. ɺʠʧʫʩʢ 15 

30 

 

ʊʘʙʣʠʮʷ 4 

ʇʦʪʝʥʮʽʡʥʽ ʛʝʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ  

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ˉ ʆʙôʻʢʪ ʂʦʨʦʪʢʠʡ ʦʧʠʩ 
ɿʘʛʘʣʴʥʦʛʝʦʣʦʛʽʯʥʽ ʟʘʢʘʟʥʠʢʠ 

1 ʩ. ɹʘʥʠʯʽ,  
ɻʣʫʭʽʚʩʴʢʠʡ ʨʘʡʦʥ 

ɺʽʜʩʣʦʥʝʥʥʷ ʙʫʯʘʮʴʢʠʭ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ 
ʟ ʣʽʥʟʦʶ ʢʚʘʨʮʠʪʦʚʠʜʥʦʛʦ ʧʽʩʢʦʚʠʢʫ 

2 
ʩ. ɿʝʣʝʥʠʡ ɻʘʡ,  
ʉʫʤʩʴʢʠʡ ʨʘʡʦʥ 

ɺʽʜʩʣʦʥʝʥʥʷ ʧʘʣʝʦʮʝʥʦʚʠʭ (ʩʫʤʩʴʢʘ ʩʚʽʪʘ) 
ʦʧʦʚʠʜʥʠʭ ʧʦʨʽʜ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʥʘ 
ʤʘʘʩʪʨʠʭʪʩʴʢʽʡ ʢʨʝʡʜʽ  

3 ʩ. ɻʨʫʥʽʚʢʘ,  
ʂʨʘʩʥʦʧʽʣʴʩʴʢʠʡ ʨʘʡʦʥ 

ʈʦʟʨʽʟ ʽʟ ʢʦʥʪʘʢʪʦʤ ʤʘʘʩʪʨʠʭʪʩʴʢʦʾ ʢʨʝʡʜʠ 
ʪʘ ʝʦʮʝʥʦʚʠʭ (ʙʫʯʘʮʴʢʘ ʩʚʽʪʘ) ʧʦʨʽʜ 

4 ʩ. ɹʽʣʦʢʦʧʠʪʦʚʝ,  
ɻʣʫʭʽʚʩʴʢʠʡ ʨʘʡʦʥ 

ʅʘʡʧʦʪʫʞʥʽʰʝ ʚʽʜʩʣʦʥʝʥʥʷ ʢʘʤʧʘʥʩʴʢʠʭ 
ʧʦʨʽʜ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʇʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ 
5 ʩ. ʍʦʚʟʦʚʢʘ,  
ʇʫʪʠʚʣʴʩʴʢʠʡ ʨʘʡʦʥ 

ɺʽʜʩʣʦʥʝʥʥʷ ʙʫʯʘʮʴʢʦʾ ʩʚʽʪʠ ʟ ʣʽʥʟʘʤʠ 
ʧʽʩʢʦʚʠʢʫ 

6 
ʩ. ʂʫʨʛʘʥ,  
ʃʝʙʝʜʠʥʩʴʢʠʡ ʨʘʡʦʥ 

ʊʠʧʦʚʠʡ ʨʦʟʨʽʟ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ  
ʥʦʚʦʧʝʪʨʽʚʩʴʢʦʾ ʩʚʽʪʠ ʤʽʦʮʝʥʫ ʪʘ 
ʙʝʨʝʢʩʴʢʦʾ ʩʚʽʪʠ ʦʣʽʛʦʮʝʥʫ 

7 
ʩ. ʇʨʠʩʪʘʡʣʦʚʦ,  
ʃʝʙʝʜʠʥʩʴʢʠʡ ʨʘʡʦʥ 

ʊʠʧʦʚʠʡ ʨʦʟʨʽʟ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ  
ʥʦʚʦʧʝʪʨʽʚʩʴʢʦʾ ʩʚʽʪʠ ʤʽʦʮʝʥʫ ʪʘ 
ʙʝʨʝʢʩʴʢʦʾ ʩʚʽʪʠ ʦʣʽʛʦʮʝʥʫ 

8 ʩ. ɹʘʨʠʣʽʚʢʘ,  
ʂʨʘʩʥʦʧʽʣʴʩʴʢʠʡ ʨʘʡʦʥ 

ʇʘʣʝʦʥʪʦʣʦʛʽʯʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʝ 
ʚʽʜʩʣʦʥʝʥʥʷ ʧʦʨʽʜ ʥʠʞʥʴʦʛʦ ʤʘʘʩʪʨʠʭʪʫ  

9 
ʩ. ʐʧʠʣʽʚʢʘ,  
ʉʫʤʩʴʢʠʭ ʨʘʡʦʥ 

ɺʽʜʩʣʦʥʝʥʥʷ ʬʘʫʥʦʥʦʩʥʦʾ ʣʽʥʟʠ 
ʦʣʽʛʦʮʝʥʦʚʦʛʦ ʧʽʩʢʦʚʠʢʫ ʟ ʟʘʣʠʰʢʘʤʠ 
ʜʚʦʩʪʫʣʢʦʚʠʭ ʤʦʣʶʩʢʽʚ 

10 ʉʢʝʣʴʩʴʢʝ ʚʽʜʩʣʦʥʝʥʥʷ,  
ʩ. ʉʢʝʣʴʢʘ, ʆʭʪʠʨʩʴʢʠʡ 
ʨʘʡʦʥ 

ʊʠʧʦʚʠʡ ʨʦʟʨʽʟ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ 
ʥʦʚʦʧʝʪʨʽʚʩʴʢʦʾ ʩʚʽʪʠ ʤʽʦʮʝʥʫ 

11 ɹʨʠʣʠ ʧʽʩʢʦʚʠʢʽʚ 
ʩ. ʉʢʝʣʴʢʘ, ʩ. ʉʢʝʣʴʢʘ, 
ʆʭʪʠʨʩʴʢʠʡ ʨʘʡʦʥ 

ɺʽʜʩʣʦʥʝʥʥʷ ʧʽʩʢʦʚʠʢʽʚ ʥʦʚʦʧʝʪʨʽʚʩʴʢʦʾ 
ʩʚʽʪʠ ʤʽʦʮʝʥʫ 

12 ʩ. ɼʦʙʨʦʩʣʘʚʽʚʢʘ,  
ʆʭʪʠʨʩʴʢʠʡ ʨʘʡʦʥ 

ɺʽʜʩʣʦʥʝʥʥʷ ʧʽʩʢʦʚʠʢʽʚ ʥʦʚʦʧʝʪʨʽʚʩʴʢʦʾ 
ʩʚʽʪʠ ʤʽʦʮʝʥʫ 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʮʽʣʘ ʥʠʟʢʘ ʧʨʦʙʣʝʤ ʧʦʚôʷʟʘʥʠʭ ʟ ʛʝʦʣʦʛʽʯʥʠʤʠ 

ʧʘʤôʷʪʢʘʤʠ ʨʝʛʽʦʥʫ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʟʘʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʉʫʤʱʠʥʠ ʚʠʢʣʠʢʘʻ 

ʟʘʥʝʧʦʢʦʻʥʥʷ ʦʩʢʽʣʴʢʠ ʟʨʦʩʪʘʻ ʟʘʛʨʦʟʘ ʚʪʨʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʟʘʧʦʚʽʜʘʥʥʷ ʮʽʥʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ 

ʚʽʜʩʪʘʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʇɿʌ ʚ ʋʢʨʘʾʥʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʨʘʾʥʘʤʠ ɭʉ, ʜʝ çʧʦʢʘʟʥʠʢ ʟʘʧʦʚʽʜʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 15%.  
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ʈʫʡʥʘʮʽʷ ʩʫʯʘʩʥʠʤʠ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʘʥʪʨʦʧʦʛʝʥʥʠʡ 

ʪʠʩʢ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʽʩʥʫʶʯʦʾ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ ï ʮʝ ʪʽ ʯʠʥʥʠʢʠ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʢʥʝʥʥʷ ʙʘʛʘʪʴʦʭ ʫʥʽʢʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʛʝʦʣʦʛʽʯʥʦʾ ʩʧʘʜʱʠʥʠ 

ʥʝ ʪʽʣʴʢʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘʣʝ ʡ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ [8, 14]. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʟʫʤʦʚʣʶʶʪʴ ʟʘʛʨʦʟʫ 

ʥʝʮʽʣʴʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʪʨʘʪʠ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʇɿʌ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʜʽʙʥʠʭ ʦʙôʻʢʪʽʚ ʧʦʣʷʛʘʻ ʚ ʩʠʩʪʝʤʥʦʤʫ, 

ʱʦʨʽʯʥʦʤʫ ʦʛʣʷʜʽ ʧʘʤôʷʪʦʢ, ʷʢʽ ʤʘʶʪʴ ʟʘʧʦʚʽʜʥʠʡ ʩʪʘʪʫʩ ʪʘ ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ, 

ʨʘʥʽʰʝ ʥʝ ʚʽʜʦʤʠʭ, ʦʙôʻʢʪʽʚ ʧʦʪʝʥʮʽʡʥʠʭ ʜʣʷ ʟʘʧʦʚʽʜʘʥʥʷ. ʇʽʜ ʯʘʩ ʥʘʫʢʦʚʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʟʥʘʯʘʶʪʴ ʪʠʧ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ʛʝʦʣʦʛʽʯʥʦʛʦ ʦʙôʻʢʪʘ, ʘʣʝ ʥʘʞʘʣʴ 

ʫ ʢʨʘʾʥʽ ʥʝʤʘʻ ʻʜʠʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʘ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʦʤʫ ʚʠʥʠʢʘʻ ʧʣʫʪʘʥʠʥʘ. 

ʑʦʙ ʾʾ ʫʥʠʢʥʫʪʠ ʪʨʝʙʘ ʨʦʟʨʦʙʠʪʠ ʪʘ ʫʭʚʘʣʠʪʠ ʫʥʽʬʽʢʦʚʘʥʫ, ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʫ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʬʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞʽ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʇɿʌ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷʤ ʪʝʤʧʽʚ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʘʧʦʚʽʜʥʠʭ 

ʦʙôʻʢʪʽʚ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. ɿʥʘʯʥʦʶ ʤʽʨʦʶ ʚʢʘʟʘʥʘ 

ʩʠʪʫʘʮʽʷ ʟʫʤʦʚʣʝʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʩʪʘʥʦʚʠʱʝʤ ʽ ʧʦʪʨʝʙʫʻ ʨʦʟʚôʷʟʘʥʥʷ 

ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ɿʦʢʨʝʤʘ, 

ʥʝʦʙʭʽʜʥʦ ʩʧʨʦʩʪʠʪʠ ʧʦʨʷʜʦʢ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙôʻʢʪʽʚ ʇɿʌ ʚ ʯʘʩʪʠʥʽ 

ʧʦʛʦʜʞʝʥʥʷ ʟ ʦʨʛʘʥʘʤʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʘʤʠ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠ. ʅʝʦʙʭʽʜʥʦ ʟʘʧʨʦʚʘʜʠʪʠ ʝʢʦʥʦʤʽʯʥʝ ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ ʽ 

ʟʝʤʣʝʚʣʘʩʥʠʢʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʇɿʌ ʥʘ ʩʚʦʾʭ ʟʝʤʣʷʭ [11]. 

ɺʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʪʝʨʠʪʦʨʽʡ 

ʪʘ ʦʙôʻʢʪʽʚ ʇɿʌ ʪʘ ʙʨʘʢ ʬʘʭʽʚʮʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʩʪʚʦʨʶʻ ʧʝʨʝʰʢʦʜʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʾʾ ʤʝʨʝʞʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʪʨʽʙʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʫ ʙʶʜʞʝʪʘʭ ʚʩʽʭ ʨʽʚʥʽʚ 

ʚʠʜʘʪʢʽʚ ʜʣʷ ʚʠʢʫʧʫ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ ʟʘʧʦʚʽʜʘʥʥʷ ʪʝʨʠʪʦʨʽʡ.  

ʆʩʦʙʣʠʚʦ ʚʽʜʯʫʪʥʽ ʥʘʩʣʽʜʢʠ ʨʝʬʦʨʤʠ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʙʫʣʘ 

ʧʨʦʚʝʜʝʥʘ ʚ ʢʨʘʾʥʽ ʫ 2009-2013 ʨʦʢʘʭ. ʇʦʩʪʘʥʦʚʘʤʠ ʂʄʋ ʚʽʜ 13.03.2013 ̄  159 

ʪʘ 15.05.2013 ˉ 338 ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʫʤʦʚʠ ʜʣʷ ʧʦʷʚʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʙʣʠʟʴʢʠʭ 

ʟʘ ʬʫʥʢʮʽʷʤʠ ʦʨʛʘʥʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʦʙʣʘʩʥʠʭ ʜʝʨʞʘʚʥʠʭ ʘʜʤʽʥʽʩʪʨʘʮʽʡ. ʉʴʦʛʦʜʥʽ 

ʮʷ ʬʫʥʢʮʽʷ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʧʽʜʨʦʟʜʽʣʠ ʦʙʣʘʩʥʠʭ ʜʝʨʞʘʚʥʠʭ ʘʜʤʽʥʽʩʪʨʘʮʽʡ. 

ʇʨʦʪʝ ʰʪʘʪʥʽ ʨʦʟʧʠʩʠ ʦʩʪʘʥʥʽʭ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʩʘʜ ʥʘʫʢʦʚʮʽʚ ï ʛʝʦʣʦʛʽʚ, 

ʱʦ ʤʦʛʣʠ ʙʠ ʥʘʜʘʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʝʢʩʧʝʨʪʥʽ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ 

ʟʘʧʦʚʽʜʘʥʥʷ ʜʽʣʷʥʢʘʤ. ɿʘʣʫʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ, ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʜʝʬʽʮʠʪʫ ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ. ʆʢʨʽʤ ʪʦʛʦ, ʦʜʥʽʻʶ ʟ 

ʧʨʦʙʣʝʤ ʻ ʥʝʟʘʚʝʨʰʝʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʞ ʫ ʥʘʪʫʨʽ (ʥʘ ʤʽʩʮʝʚʦʩʪʽ) ʪʝʨʠʪʦʨʽʡ ʪʘ 

ʦʙôʻʢʪʽʚ ʇɿʌ. 

ɺʠʩʥʦʚʦʢ. ɹʫʣʦ ʟʜʽʡʩʥʝʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ 

ʛʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʇɿʌ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʦʢʨʝʩʣʝʥʠʡ ʧʝʨʝʣʽʢ 
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ʥʘʷʚʥʠʭ ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʾ ʥʦʚʠʭ, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʣʷ ʟʘʧʦʚʽʜʘʥʥʷ ʜʽʣʷʥʦʢ. 

ʆʢʨʝʩʣʝʥʦ ʧʝʨʝʣʽʢ ʽʩʥʫʶʯʠʭ ʧʨʦʙʣʝʤ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʘʤôʷʪʦʢ ʥʝʞʠʚʦʾ 

ʧʨʠʨʦʜʠ. ʄʠ ʧʝʨʝʢʦʥʘʥʽ, ʱʦ ʣʠʰʝ ʩʧʽʣʴʥʠʤ ʟʫʩʠʣʣʷʤ ʥʘʫʢʦʚʮʽʚ, ʦʨʛʘʥʽʚ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʘ 

ʪʘʢʦʞ ʚʩʽʭ ʥʝʙʘʡʜʫʞʠʭ ʛʨʦʤʘʜʷʥ, ʟʤʦʞʝʤʦ ʟʙʝʨʝʛʪʠ ʮʽ ʥʘʜʟʚʠʯʘʡʥʦ ʮʽʥʥʽ 

ʦʙôʻʢʪʠ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ. 
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ʉʊʈʋʂʊʋʈɸ ʊɸ ʈɽɾʀʄ ɼɯʗʃʔʅʆʉʊɯ  

ɻɽʊʔʄɸʅʉʔʂʆɻʆ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂʋ 
 

ʄʦʩʢʘʣʝʥʢʦ ʄ. ʇ., ʉʪʘʮʝʥʢʦ ɺ. ʉ. ʉʪʨʫʢʪʫʨʘ ʪʘ ʨʝʞʠʤ ʜʽʷʣʴʥʦʩʪʽ ɻʝʪʴʤʘʥʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ. ï ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 15: 33ï36. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

ʋ ʩʪʘʪʪʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʪʘ ʨʝʞʠʤ ʜʽʷʣʴʥʦʩʪʽ ɻʝʪʴʤʘʥʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ. ɿʘʟʥʘʯʝʥʦ, ʱʦ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ 

ʨʦʙʦʪʠ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʧʦʚʽʜʘʥʥʷ ʥʦʚʠʭ ʪʝʨʠʪʦʨʽʡ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʜʝʨʞʘʚʥʽ ʜʦʢʫʤʝʥʪʠ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʦʚʠʡ ʦʙô̒ ʢʪ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜ. ɺʢʘʟʘʥʦ ʛʽʜʨʦʣʦʛʽʯʥʽ ʟʘʢʘʟʥʠʢʠ ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʽʥʰʽ ʦʭʦʨʦʥʥʽ 

ʪʝʨʠʪʦʨʽʾ ʥʘ ʙʘʟʽ ʷʢʠʭ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ. 

 ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ, ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ, 

ʛʽʜʨʦʣʦʛʽʯʥʽ ʟʘʢʘʟʥʠʢʠ, ʟʦʥʘ ʩʪʘʮʽʦʥʘʨʥʦʾ ʨʝʢʨʝʘʮʽʾ, ʟʘʧʦʚʽʜʥʘ ʟʦʥʘ, ʧʨʠʨʦʜʥʻ ʩʝʨʝʜʦʚʠʱʝ, 

ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ, ʨʝʞʠʤ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʠʡ ʦʙô̒ ʢʪʽʚ. 

 

Moskalenko M. P., Statsenko V. S. Structure and operating mode of the Hetman National 

Park. ï Prirodniļ³ nauki. ï 2018. ï 15: 33ï36. 
Sumy State Pedagogical University named after A. S Makarenko 

Structure and operating mode of the Hetman National Park are described in the article. It is 

specified that the preservation of new territories continues to be the important direction of 

environmental activity in Sumy region. The state documents were analyzed, on the basis of which 

this object had been designated as a nature reserve fund. Hydrological nature reserves of national 

and local significance and other protected areas, which were aggregated to create a national park 

were identified. The division of the reserved territory into several functional zones is illustrated. 

The basic operating modes of the park are presented. 

 Key words: national park, natural reserve fund, hydrological reserves, area of sustained 

recreation, preserved area, natural systems, natural objects preservation duty. 

 

ɺʩʪʫʧ. ʍʦʯʘ ʧʨʦʮʝʥʪ ʟʘʧʦʚʽʜʥʦʩʪʽ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ 

(ʧʦʥʘʜ 7% ʧʨʦʪʠ 4% ʧʦ ʋʢʨʘʾʥʽ) ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ 

ʨʦʙʦʪʠ ʚ ʦʙʣʘʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʧʦʚʽʜʘʥʥʷ ʥʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ. ʈʽʯʢʦʚʘ 

ʜʦʣʠʥʘ ɺʦʨʩʢʣʠ ʻ ʟʥʘʯʥʠʤ ʪʨʘʥʩʢʦʨʜʦʥʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʢʦʨʠʜʦʨʦʤ ʟ ʥʘʡʤʝʥʰ 

ʧʦʨʫʰʝʥʦʶ ʣʶʜʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʟʘʧʣʘʚʦʶ [1]. 

ʄʝʪʘ ʩʪʘʪʪʽ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘ ʨʝʞʠʤ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʘʨʢʫ ʥʘ ʧʨʠʢʣʘʜʽ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ (ɻʝʪʴʤʘʥʩʴʢʠʡ ʅʇʇ). ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ 

ʟʘʚʜʘʥʥʷ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʱʦʜʦ ʩʪʨʫʢʪʫʨʠ 

ʪʘ ʨʝʞʠʤʫ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ.  
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ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʧʣʦʱʽ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʅʇʇ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʟʦʥʘʤʠ  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɻʝʪʴʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ 

ʧʘʨʢ (ʜʘʣʽ ï ɻʝʪʴʤʘʥʩʴʢʠʡ ʅʇʇ) ʩʪʚʦʨʝʥʦ ʟʛʽʜʥʦ ʟ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ 

ʚʽʜ 27 ʢʚʽʪʥʷ 2009 ʨʦʢʫ ˉ273/2009 çʇʨʦ ʩʪʚʦʨʝʥʥʷ ɻʝʪʴʤʘʥʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫè [2]. 

ɻʝʪʴʤʘʥʩʴʢʠʡ ʅʇʇ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʪʨʴʦʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ: ɺʝʣʠʢʦʧʠʩʘʨʽʚʩʴʢʦʛʦ, 

ʊʨʦʩʪʷʥʝʮʴʢʦʛʦ ʪʘ ʆʭʪʠʨʩʴʢʦʛʦ. ʇʘʨʢ ʩʪʚʦʨʝʥʠʡ ʚ ʜʦʣʠʥʽ ʨʽʢʠ ɺʦʨʩʢʣʘ. 

ʇʦʯʠʥʘʻʪʴʩʷ ʚʽʥ ʥʘ ʢʦʨʜʦʥʽ ʟ ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ ʽ ʟʘ ʪʝʯʽʻʶ ɺʦʨʩʢʣʠ 

ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʜʦ ʤʝʞʽ ʟ ʇʦʣʪʘʚʩʴʢʦʶ ʦʙʣʘʩʪʶ. ɼʦ ʧʘʨʢʫ ʚʽʜʥʝʩʝʥʽ ʜʽʣʷʥʢʠ 

ʟʘʧʣʘʚʠ, ʩʘʤʘ ʨʽʯʢʘ, ʤʽʩʮʷʤʠ ʥʘʜʟʘʧʣʘʚʥʽ ʪʝʨʘʩʠ ʪʘ ʧʨʘʚʠʡ ʢʦʨʽʥʥʠʡ ʙʝʨʝʛ ʨʽʢʠ. 

ʆʩʥʦʚʦʶ ʅʇʇ ʩʪʘʣʠ: ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ 

çɹʘʢʠʨʽʚʩʴʢʠʡè, ʛʽʜʨʦʣʦʛʽʯʥʽ ʟʘʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ 

çʍʫʭʨʷʥʩʴʢʠʡè, çʂʣʠʤʝʥʪʽʚʩʴʢʠʡè, ʟʘʧʦʚʽʜʥʝ ʣʽʩʦʚʝ ʫʨʦʯʠʱʝ çʃʠʪʦʚʩʴʢʠʡ 

ʙʽʨè, ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çʗʤʥʠʡè [3]. 

ʊʝʨʠʪʦʨʽ ̫ʅʇʇ ʨʦʟʜʽʣʝʥʘ ʥʘ ʢʽʣʴʢʘ ʟʦʥ (ʨʠʩ. 1). ɼʣʷ ʢʦʞʥʦʾ ʟʦʥʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʨʝʞʠʤ ʱʦʜʦ ʾʭ ʦʭʦʨʦʥʠ, ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɿʘʧʦʚʽʜʥʘ ʟʦʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʭʦʨʦʥʠ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʦʚʽʜʥʦʾ ʟʦʥʠ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʙʫʜʴ-ʷʢʘ 

ʛʦʩʧʦʜʘʨʩʴʢʘ ʪʘ ʽʥʰʘ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʩʫʧʝʨʝʯʠʪʴ ʾʾ ʮʽʣʴʦʚʦʤʫ ʧʨʠʟʥʘʯʝʥʥʶ , ʘ 

ʩʘʤʝ: 

ï ʙʫʜʽʚʥʠʮʪʚʦ ʩʧʦʨʫʜ, ʰʣʷʭʽʚ, ʣʽʥʽʡʥʠʭ ʪʘ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ ʪʨʘʥʩʧʦʨʪʫ ʽ 

ʟʚ'ʷʟʢʫ, ʥʝ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʜʽʷʣʴʥʽʩʪʶ ʧʘʨʢʫ, ʨʦʟʚʝʜʝʥʥʷ ʚʦʛʥʠʱ, ʚʣʘʰʪʫʚʘʥʥʷ 

ɿʘʧʦʚʽʜʥʘ ʟʦʥʘ ɿʦʥʘ ʨʝʛʫʣʴʦʚʘʥʦʾ ʨʝʢʨʝʘʮʽʾ

ɿʦʥʘ ʩʪʘʮʽʦʥʘʨʥʦʾ ʨʝʢʨʝʘʮʽʾɻʦʩʧʦʜʘʨʩʴʢʘ ʟʦʥʘ
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ʤʽʩʮʴ ʚʽʜʧʦʯʠʥʢʫ ʥʘʩʝʣʝʥʥʷ, ʩʪʦʷʥʢʘ ʪʨʘʥʩʧʦʨʪʫ, ʧʨʦʾʟʜ ʽ ʧʨʦʭʽʜ ʩʪʦʨʦʥʥʽʭ 

ʦʩʽʙ, ʧʨʦʛʽʥ ʩʚʽʡʩʴʢʠʭ ʪʚʘʨʠʥ, ʧʝʨʝʩʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʟʘ ʚʠʥʷʪʢʦʤ ʰʣʷʭʽʚ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʣʽʩʦʩʧʣʘʚ, ʧʨʦʣʽʪ ʣʽʪʘʢʽʚ ʪʘ 

ʚʝʨʪʦʣʴʦʪʽʚ ʥʠʞʯʝ 2000 ʤʝʪʨʽʚ ʥʘʜ ʟʝʤʣʝʶ, ʧʦʜʦʣʘʥʥʷ ʣʽʪʘʢʘʤʠ ʟʚʫʢʦʚʦʛʦ 

ʙʘʨ'ʻʨʫ ʥʘʜ ʪʝʨʠʪʦʨʽʻʶ ʧʘʨʢʫ ʪʘ ʽʥʰʽ ʚʠʜʠ ʰʫʤʦʚʦʛʦ ʚʧʣʠʚʫ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 

ʫʩʪʘʥʦʚʣʝʥʽ ʥʦʨʤʘʪʠʚʠ; 

ï ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ, ʨʦʟʨʦʙʢʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, 

ʧʦʰʢʦʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʽ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʽʚ, 

ʨʫʡʥʫʚʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʚʽʜʩʣʦʥʝʥʴ, ʘ ʪʘʢʦʞ ʜʦʙʫʚʘʥʥʷ ʧʽʩʢʫ ʪʘ ʛʨʘʚʽʶ ʚ ʨʽʯʢʘʭ 

ʪʘ ʽʥʰʠʭ ʚʦʜʦʡʤʘʭ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʫʩʽ ʚʠʜʠ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʚʩʽʭ ʚʠʜʽʚ ʧʦʩʪʫʧʦʚʠʭ ʪʘ 

ʩʫʮʽʣʴʥʠʭ ʨʫʙʦʢ, ʚʠʨʫʙʫʚʘʥʥʷ ʜʫʧʣʷʩʪʠʭ ʜʝʨʝʚ, ʘ ʪʘʢʦʞ ʟʘʛʦʪʽʚʣʷ ʢʦʨʤʦʚʠʭ 

ʪʨʘʚ, ʣʽʢʘʨʩʴʢʠʭ ʪʘ ʽʥʰʠʭ ʨʦʩʣʠʥ, ʥʘʩʽʥʥʷ, ʢʚʽʪʽʚ, ʦʯʝʨʝʪʫ, ʚʠʧʘʩʘʥʥʷ ʭʫʜʦʙʠ, 

ʚʠʣʦʚ ʽ ʟʥʠʱʝʥʥʷ ʜʠʢʠʭ ʪʚʘʨʠʥ, ʧʦʨʫʰʝʥʥʷ ʫʤʦʚ ʾʭ ʦʩʝʣʝʥʥʷ, ʛʥʽʟʜʫʚʘʥʥʷ, ʽʥʰʽ 

ʚʠʜʠ ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʤ ʽ ʪʚʘʨʠʥʥʠʤ ʩʚʽʪʦʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ; 

ï ʤʠʩʣʠʚʩʪʚʦ, ʩʝʣʝʢʮʽʡʥʠʡ ʚʽʜʩʪʨʽʣ ʪʚʘʨʠʥ, ʨʠʙʘʣʴʩʪʚʦ, ʪʫʨʠʟʤ, 

ʽʥʪʨʦʜʫʢʮʽʷ ʥʦʚʠʭ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ; 

ï ʟʙʠʨʘʥʥʷ ʢʦʣʝʢʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ ʤʘʪʝʨʽʘʣʽʚ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ [4]. 

ɿʦʥʘ ʨʝʛʫʣʴʦʚʘʥʦʾ ʨʝʢʨʝʘʮʽʾ ï ʚ ʾʾ ʤʝʞʘʭ ʤʦʞʣʠʚʠʡ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʡ 

ʚʽʜʧʦʯʠʥʦʢ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʮʽʻʾ ʟʦʥʠ ʟʘʙʦʨʦʥʷʻʪʴʩʷ: 

ï ʨʫʙʢʠ ʣʽʩʫ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʧʨʦʭʽʜʥʽ ʨʫʙʢʠ, ʙʫʜʽʚʥʠʮʪʚʦ 

ʧʨʦʤʠʩʣʦʚʠʭ, ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʽ ʞʠʪʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ, ʥʝ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʜʽʷʣʴʥʽʩʪʶ 

ʧʘʨʢʫ; 

ï ʨʦʟʨʦʙʢʘ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʢʘʨ'ʻʨʽʚ, ʧʦʨʫʰʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, 

ʧʨʦʤʠʩʣʦʚʝ ʨʠʙʘʣʴʩʪʚʦ, ʤʠʩʣʠʚʩʪʚʦ, ʧʨʦʤʠʩʣʦʚʘ ʟʘʛʦʪʽʚʣʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ; 

ï ʧʨʦʾʟʜ ʪʘ ʩʪʦʷʥʢʘ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʘ ʛʫʞʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʢʨʽʤ 

ʩʣʫʞʙʦʚʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʷ ʤʘʩʦʚʠʭ ʩʧʦʨʪʠʚʥʠʭ ʪʘ ʪʫʨʠʩʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, 

ʨʦʟʤʽʱʝʥʥʷ ʥʘʤʝʪʦʚʠʭ ʪʘʙʦʨʽʚ, ʯʦʚʥʦʚʠʭ ʩʪʘʥʮʽʡ; 

ï ʨʦʟʚʝʜʝʥʥʷ ʚʦʛʥʠʱ ʧʦʟʘ ʤʝʞʘʤʠ ʚʽʜʚʝʜʝʥʠʭ ʜʣʷ ʮʴʦʛʦ ʤʽʩʮʴ; 

ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʙʦʨʦʪʴʙʠ ʟ ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ 

ʜʠʢʦʨʦʩʣʠʭ ʨʦʩʣʠʥ ʽ ʣʽʩʫ ʙʝʟ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ,  

ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʫ ʧʨʠʙʝʨʝʞʥʠʭ ʩʤʫʛ ʪʘ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ; 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʪʝʨʽʚ ʪʘ ʯʦʚʥʽʚ ʟ ʜʚʠʛʫʥʘʤʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʩʣʫʞʙʦʚʦʛʦ 

ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʦʨʛʘʥʽʚ 

ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, ʘ ʪʘʢʦʞ ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ; 

ï ʽʥʰʘ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʩʪʘʥ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʦʙ'ʻʢʪʽʚ ʘʙʦ ʟʤʝʥʰʠʪʠ ʾʭ ʧʨʠʨʦʜʥʫ ʝʢʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ. 
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ɿʦʥʘ ʩʪʘʮʽʦʥʘʨʥʦʾ ʨʝʢʨʝʘʮʽʾ ï ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʛʦʪʝʣʽʚ, 

ʤʦʪʝʣʽʚ, ʢʝʤʧʽʥʛʽʚ, ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʧʘʨʢʫ. ɺ ʤʝʞʘʭ 

ʮʽʻʾ ʟʦʥʠ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʙʫʜʴ-ʷʢʘ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʥʝ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʮʽʻʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʦʥʠ ʘʙʦ ʤʦʞʝ ʰʢʽʜʣʠʚʦ ʚʧʣʠʥʫʪʠ 

ʥʘ ʩʪʘʥ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʦʙ'ʻʢʪʽʚ ʚ ʾʾ ʤʝʞʘʭ [4]. 

ɻʦʩʧʦʜʘʨʯʘ ʟʦʥʘ. ʋ ʤʝʞʘʭ ʮʽʻʾ ʟʦʥʠ ʧʨʦʚʦʜʠʪʴʩʷ ʛʦʩʧʦʜʘʨʩʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʦʢʣʘʜʝʥʠʭ ʥʘ ʧʘʨʢ ʟʘʚʜʘʥʴ, ʟʥʘʭʦʜʷʪʴʩʷ 

ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʦʙ'ʻʢʪʠ ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʘʨʢʫ, ʘ ʪʘʢʦʞ ʟʝʤʣʽ 

ʽʥʰʠʭ ʟʝʤʣʝʚʣʘʩʥʠʢʽʚ ʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʚʢʣʶʯʝʥʽ ʜʦ ʩʢʣʘʜʫ ʧʘʨʢʫ, ʥʘ 

ʷʢʠʭ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʜʦʜʝʨʞʘʥʥʷʤ ʚʠʤʦʛ ʪʘ ʦʙʤʝʞʝʥʴ, 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʣʷ ʟʦʥ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʙʽʦʩʬʝʨʥʠʭ ʟʘʧʦʚʽʜʥʠʢʽʚ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʟʦʥʠ ʨʝʛʫʣʴʦʚʘʥʦʾ ʨʝʢʨʝʘʮʽʾ, ʩʪʘʮʽʦʥʘʨʥʦʾ ʨʝʢʨʝʘʮʽʾ ʪʘ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʟʦʥʠ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʙʫʜʴ-ʷʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʘʙʦ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʪʘ ʟʥʠʞʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʦʾ ʮʽʥʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʇʘʨʢʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʤʠʩʣʠʚʩʪʚʦ 

[4]. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʨʝʞʠʤ ʜʽʷʣʴʥʦʩʪʽ ɻʝʪʴʤʘʥʩʴʢʦʛʦ ʅʇʇ ʟʘʙʝʟʧʝʯʫʻ 

ʟʙʝʨʝʞʝʥʥʷ ʮʽʥʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  ̔ʦʙ'ʻʢʪʽʚ; ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʪʫʨʠʟʤʫ, ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʨʝʢʨʝʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʟ ʜʦʜʝʨʞʘʥʥʷʤ ʨʝʞʠʤʫ ʦʭʦʨʦʥʠ ʟʘʧʦʚʽʜʥʠʭ ʦʙ'ʻʢʪʽʚ; 

ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ, ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʩʚʽʪʥʴʦ-ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ ʪʦʱʦ. 
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ʊʦʨʷʥʠʢ ɺ. ʄ., ʇʦʢʫʪʥʷ ʅ. ɺ.  ʇʦʰʠʨʝʥʽʩʪʴ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʫ 

ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ï ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 15: 37ï42. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ  

ɺʠʚʯʝʥʦ ʯʘʩʪʦʪʫ, ʥʦʟʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʚʽʢʫ ʤʘʪʝʨʽ ʧʦʰʠʨʝʥʦʩʪʽ 

ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦʜʫ ʫ 2012ï2016 

ʨʨ. ʢʦʤʧʣʝʢʩʥʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʚʽʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʚʠʩʚʽʪʣʶʻ ʪʘ ʨʝʛʣʘʤʝʥʪʫʻ ʨʦʙʦʪʫ 

ʃʝʙʝʜʠʥʩʴʢʦʾ ʮʝʥʪʨʘʣʴʥʦʾ ʣʽʢʘʨʥʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʧʨʦʪʷʛʦʤ 5-ʪʠ ʨʦʢʽʚ ʯʘʩʪʦʪʠ 

ʚʠʧʘʜʢʽʚ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʩʝʨʝʜ ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʨʘʡʦʥʫ ʙʽʣʴʰ, ʥʽʞ ʥʘ 70%. ʋ ʟʘʛʘʣʴʥʽʡ 

ʩʪʨʫʢʪʫʨʽ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʨʘʡʦʥʫ ʟʘʬʽʢʩʦʚʘʥʝ 

ʧʝʨʝʚʘʞʘʥʥʷ ʥʝʩʠʥʜʨʦʤʥʠʭ ʬʦʨʤ ʧʘʪʦʣʦʛʽʾ, ʧʦʚôʷʟʘʥʠʭ, ʧʝʨʝʚʘʞʥʦ, ʟ ʧʦʨʫʰʝʥʥʷʤʠ 

ʨʦʟʚʠʪʢʫ ʢʽʩʪʢʦʚʦ-ʤ'ʷʟʦʚʦʾ ʩʠʩʪʝʤʠ. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʫ 

ʨʘʡʦʥʽ ʜʽʪʝʡ ʟ ʚʨʦʜʞʝʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʥʘʨʦʜʞʫʚʘʣʠ ʞʽʥʢʠ ʚʽʢʦʤ ʚʽʜ 25 ʜʦ 36 ʨʦʢʽʚ, ʧʨʠʯʦʤʫ, 

ʞʽʥʢʠ ʚʽʢʦʤ 34-36 ʨʦʢʽʚ ʥʘʨʦʜʞʫʚʘʣʠ ʜʽʪʝʡ ʟ ʚʨʦʜʞʝʥʠʤʠ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʚʜʚʽʯʽ ʯʘʩʪʽʰʝ, 

ʟ̔  ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʢʫ ʤʘʪʝʨʽ ʟʨʦʩʪʘʣʘ ʡ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤ ʚʨʦʜʞʝʥʠʭ ʚʘʜ 

ʨʦʟʚʠʪʢʫ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʜʽʪʝʡ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʭʘʨʘʢʪʝʨ ʧʦʰʠʨʝʥʦʩʪʽ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʫ ʨʘʡʦʥʽ 

ʚʢʘʟʫʻ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʫʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʡʦʛʦ ʧʦʧʫʣʷʮʽʾ, ʘ ʪʘʢʦʞ ʥʘ ʪʝ, ʱʦ ʥʘʜʘʣʽ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʨʦʜʞʝʥʦʾ ʽ ʩʧʘʜʢʦʚʦʾ ʧʘʪʦʣʦʛʽʾ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ 

ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʨʘʡʦʥʫ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʩʠʩʪʝʤʠ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʩʣʫʞʙ ʧʨʝʢʦʥʮʝʧʮʽʡʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ, 

ʧʨʝʥʘʪʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʦʚʦʥʘʨʦʜʞʝʥʽ, ʞʠʚʦʥʘʨʦʜʞʝʥʽ, ʚʨʦʜʞʝʥʽ ʚʘʜʠ ʨʦʟʚʠʪʢʫ, 

ʧʦʰʠʨʝʥʽʩʪʴ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ. 

  

Toryanik  V. N., Pokutny N. V. Prevalence of congenital defects among infants of Lebedinsky 

district Sumy region. ï Prirodniļ³ nauki. ï 2018. ï 15: 37ï42. 

Sumy State Pedagogical University named after A. S Makarenko 

The frequency, nosological structure and dependence on maternal age of the prevalence of 

congenital pathology of newborns/live births in Lebedinsky district of Sumy region were studied. 

The study was conducted in 2012-2016 using an epidemiological method, as well as an analysis of 

reporting documentation, which covers and regulates the work of Lebedinski Central Hospital. It has 

been established that the incidence of congenital pathology among newborns has increased by 70% 

over 5 years. In the general structure of congenital malformations in the newborn/live birth of the 

region, the predominance of non-syndromic forms of birth defects mainly associated with disorders 
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of the development of the bone and muscular system was recorded. It was shown that during the 

study period, children with congenital abnormalities were given birth by women aged 25 to 36 years, 

and women aged 34-36 gave birth to children with congenital malformations twice as often. With 

increasing age of the mother, the variety of nosological forms of congenital malformations in 

newborns also grew. According to the results of the study, it was concluded that the nature of the 

prevalence of congenital pathology of live births in the area indicates the stability of the mutation 

process in its population. In the future, the effectiveness of prevention of congenital and hereditary 

diseases in newborns/live births in the area will depend on a system of preventive measures aimed 

primarily at improving the activities of preconceptional prevention services, prenatal diagnostics and 

medical genetic counseling. 

Key words: new-born, live-born , congenital malformations, ʨrevalence of congenital 

defects. 

  

ɺʩʪʫʧ. ʅʘʤʠ ʚʞʝ ʙʽʣʴʰʝ ʜʝʩʷʪʠ ʨʦʢʽʚ ʧʨʦʚʦʜʷʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʚ ʉʫʤʩʴʢʽʡ 

ʦʙʣʘʩʪʽ. ɯ ʽʭ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ ʾʾ ʯʘʩʪʦʪʠ ʚ ʫʩʽʭ 

ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ, ʭʦʯʘ ʡ ʟʽ ʟʥʘʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʧʦ ʨʦʢʘʭ [4]. ɿʙʽʣʴʰʫʻʪʴʩʷ 

ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʚʨʦʜʞʝʥʠʭ ʭʚʦʨʦʙ ʩʝʨʝʜ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʽ ʚ ʋʢʨʘʾʥʽ, ʽ ʫ 

ʩʚʽʪʽ. ʅʘʫʢʦʚʮʽ ʧʦʚô̫ ʟʫʶʪʴ ʮʝ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ ï ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ 

ʚʠʥʠʢʥʝʥʥʷ ʩʘʤʠʭ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ, ʟʦʢʨʝʤʘ ʚʥʘʩʣʽʜʦʢ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʫʪʘʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʾʭ 

ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʞʽʥʢʫ ʧʽʜ ʯʘʩ ʚʘʛʽʪʥʦʩʪʽ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ ï ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʷʢʘ ʚʩʝ ʙʽʣʴʰʝ ʩʪʘʻ 

ʜʦʩʪʫʧʥʦʶ ʫʩʽʤ ʙʘʞʘʶʯʠʤ ʾʾ ʦʪʨʠʤʘʪʠ. ʉʠʪʫʘʮʽʷ ʟ ʧʦʰʠʨʝʥʽʩʪʶ ʚʨʦʜʞʝʥʠʭ 

ʚʘʜ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʱʝ ʡ ʥʝʛʘʪʠʚʥʠʤʠ 

ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʟʥʠʞʝʥʥʶ ʛʝʥʝʪʠʯʥʦʾ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ 

ʾʾ ʧʦʧʫʣʷʮʽʡ, ʩʢʦʨʦʯʝʥʥʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʘ ʛʝʥʝʪʠʯʥʦ ʝʬʝʢʪʠʚʥʦʛʦ ʾʭ ʦʙôʻʤʫ. 

ɺʥʘʩʣʽʜʦʢ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʫʢʨʘʾʥʩʴʢʠʭ ʧʦʧʫʣʷʮʽʡ ʟʘ ʛʝʥʝʪʠʯʥʠʤ 

ʪʷʛʘʨʝʤ ʪʘ ʩʧʝʢʪʨʦʤ ʩʧʘʜʢʦʚʦʾ ʽ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ [2, 3].  

ʄʝʪʘ ʩʪʘʪʪʽ ï ʚʠʩʚʽʪʣʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʨʽʚʥʷ ʪʘ ʥʦʟʦʣʦʛʽʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʃʝʙʝʜʠʥ-

ʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʟʘʣʝʞʥʦʩʪ̔ ʯʘʩʪʦʪʠ ʪʘ ʩʪʨʫʢʪʫʨʠ 

ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʨʘʡʦʥʫ ʚʽʜ ʚʽʢʫ ʤʘʪʝʨʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʚʯʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʚʨʦʜʞʝʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʩʝʨʝʜ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʨʘʡʦʥʫ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʢʦʤ-

ʧʣʝʢʩʥʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʚʽʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʚʠʩʚʽʪʣʶʻ ʪʘ ʨʝʛʣʘʤʝʥʪʫʻ 

ʨʦʙʦʪʫ ʃʝʙʝʜʠʥʩʴʢʦʾ ʮʝʥʪʨʘʣʴʥʦʾ ʣʽʢʘʨʥʽ. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʝʧʽʜʝʤʽʦʣʦʛʽʯ-

ʥʠʡ ï ʚʠʚʯʝʥʥʷ ʯʘʩʪʦʪʠ, ʜʠʥʘʤʽʢʠ ʪʘ ʩʪʨʫʢʪʫʨʠ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ; ʩʪʘʪʠʩʪʠʯʥʠʡ ï ʤʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ 

ʦʪʨʠʤʘʥʦʾ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

ʛʨʘʬʽʯʥʠʡ ï ʦʬʦʨʤʣʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ ʪʘ ʛʽʩʪʦʛʨʘʤ. 
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ʏʘʩʪʦʪʘ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʟ ʚʨʦʜʞʝʥʦʶ ʧʘʪʦʣʦʛʽʻʶ   

ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2012-2016 ʨʨ. 

ʈʽʢ 
ʏʘʩʪʦʪʘ ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ, 

ă 

ʏʘʩʪʦʪʘ ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʟ 

ʚʨʦʜʞʝʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ă 

2012 985, 98  Ñ  5, 7 14, 22  Ñ  5, 8 

2013 1000  Ñ  0 19, 7  Ñ  6, 9 

2014 992, 72  Ñ  4, 2 9, 7  Ñ  4, 8 

2015 994, 88  Ñ  3, 6 23, 02  Ñ  7, 6 

2016 990, 91  Ñ  5, 2 24, 24  Ñ  8, 5 

ɿʘ 5 ʨʦʢʽʚ 992, 88  Ñ  1, 9 17, 92  Ñ  3, 0 
 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʝʨʝʜʥʷ ʯʘʩʪʦʪʘ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʟ 

ʚʨʦʜʞʝʥʠʤʠ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 18 ʥʘ 1000 ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ (ʪʘʙʣ. 1).   

ɿʘ ʜʘʥʠʤʠ ʨʝʛʽʩʪʨʽʚ EUROCAT ʚ ʋʢʨʘʾʥʽ ʪʘ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʫ ʮʝʡ ʞʝ 

ʧʝʨʽʦʜ ʩʝʨʝʜʥʷ ʧʦʧʫʣʷʮʽʡʥʘ ʯʘʩʪʦʪʘ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ 

ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʩʪʘʥʦʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦ 21,93 ʪʘ 20,78 [5]. ɿʘ ʜʘʥʠʤʠ ʦʬʽʮʽʡʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʄʆɿ ʋʢʨʘʾʥʠ ʟʘ 2012-2016 ʨʨ. ʯʘʩʪʦʪʘ ʜʽʘʛʥʦʩʪʦʚʘʥʠʭ ʪʘ ʟʘʨʝʻʩʪʨʦ-

ʚʘʥʠʭ ʚʠʧʘʜʢʽʚ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜ ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʚ ʋʢʨʘʾʥʽ 

ʜʦʨʽʚʥʶʚʘʣʘ 22,76Ñ0,07 ă [6]. ɼʠʥʘʤʽʢʘ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦ ʨʦʢʘʭ ʙʫʣʘ 

ʥʝʛʘʪʠʚʥʦʶ, ʦʩʢʽʣʴʢʠ ʧʨʦʪʷʛʦʤ 5-ʪʠ ʨʦʢʽʚ ʚʽʜʙʫʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʚʠʧʘʜʢʽʚ 

ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʩʝʨʝʜ ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʨʘʡʦʥʫ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 70%.  

ʉʪʨʫʢʪʫʨʘ ʧʦʰʠʨʝʥʦʩʪʽ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʩʝʨʝʜ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ 

ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʨʘʡʦʥʫ ʧʨʦʪʷʛʦʤ 2012-2016 ʨʨ. ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 11-ʤʘ ʥʦʟʦ-

ʣʦʛʽʯʥʠʤʠ ʬʦʨʤʘʤʠ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʷʢʠʭ ʙʫʣʠ ʥʝʩʠʥʜʨʦʤʥʠʤʠ ʬʦʨʤʘʤʠ, 

ʧʦʚôʷʟʘʥʠʤʠ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʨʦʟʚʠʪʢʫ ʢʽʩʪʢʦʚʦ-ʤô̫ ʟʦʚʦʾ ʩʠʩʪʝʤʠ (ʪʘʙʣ. 2).  

ʉʝʨʝʜ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ ʢʽʩʪʢʦʚʦ-ʤʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʥʘʡʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʣʘʩʷ ʚʨʦʜʞʝʥʘ ʜʚʦʩʪʦʨʦʥʥʷ ʢʣʠʰʦʥʦʛʽʩʪʴ.  

ʉʠʥʜʨʦʤʥʽ ʬʦʨʤʠ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝ-

ʥʠʭ ʨʘʡʦʥʫ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 3-ʤʘ ʩʠʥʜʨʦʤʘʤʠ ï ɽʜʚʘʨʜʩʘ, ɼʘʫʥʘ ʪʘ ʊʘʫʩʩʽʛ-

ɹʽʥʛʘ (ʜʠʪʠʥʫ ʟ ʩʠʥʜʨʦʤʦʤ ɽʜʚʘʨʜʩʘ ʫ 2012 ʨ. ʥʘʨʦʜʠʣʘ 33-ʭ-ʨʽʯʥʘ ʞʽʥʢʘ, ʘ ʫ 

2014 ʨ. ï 32-ʭ ʨʽʯʥʘ ʞʽʥʢʘ; ʜʠʪʠʥʫ ʟ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ ʫ 2013 ʨ. ʥʘʨʦʜʠʣʘ 36-

ʨʽʯʥʘ ʞʽʥʢʘ; ʜʠʪʠʥʫ ʟ ʩʠʥʜʨʦʤʦʤ ʊʘʫʩʩʽʛ-ɹʽʥʛʘ ï ʫ 2012 ʨʦʮʽ ʥʘʨʦʜʠʣʘ 33-ʭ-

ʨʽʯʥʘ ʞʽʥʢʘ, ʫ 2013 ʨ. ï 35-ʨʽʯʥʘ ʞʽʥʢʘ, ʫ 2015 ʨ. ï ʜʚʽ ʞʽʥʢʠ: 32-ʭ ʪʘ 35 ʨʽʯʥʘ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʡʯʘʩʪʽʰʝ ʩʝʨʝʜ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʨʘʡʦʥʫ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʬʽʢʩʫʚʘʣʠʩʷ ʚʠʧʘʜʢʠ ʩʠʥʜʨʦʤʫ ʊʘʫʩʩʽʛ-ɹʽʥʛʘ ï ʨʽʜʢʽʩʥʦʾ 

ʩʢʣʘʜʥʦʾ ʚʘʜʠ ʩʝʨʮʷ çʩʠʥʴʦʛʦè ʪʠʧʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʜʝʬʝʢʪʫ 

ʤʽʞʰʣʫʥʦʯʢʦʚʦʾ ʧʝʨʝʪʠʥʢʠ, ʪʨʘʥʩʧʦʟʠʮʽʻʶ ʘʦʨʪʠ, ʩʠʥʽʩʪʨʦʧʦʟʠʮʽʻʶ ʣʝʛʝʥʝʚʦʾ 

ʘʨʪʝʨʽʾ, ʛʽʧʝʨʪʨʦʬʽʻʶ ʤʽʦʢʘʨʜʫ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ [1]. 
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ʉʪʨʫʢʪʫʨʘ ʧʦʰʠʨʝʥʦʩʪʽ ʚʨʦʜʞʝʥʠʭ ʚʘʜ ʨʦʟʚʠʪʢʫ ʩʝʨʝʜ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʫ 2012-2016 ʨʨ. 

ʅʘʟʚʘ 

ʧʘʪʦʣʦʛʽʾ 

ʏʘʩʪʦʪʘ,  ă 

2012 2013 2014 2015 2016 
ɿʘ 5 

ʨʦʢʽʚ 

ʈʦʟʱʝʧʣʝʥʥʷ 

ʧʽʜʥʝʙʽʥʥʷ 
ï ï ï 2,6 Ñ1,4 ï 0,52Ñ0,28 

ɿʘʷʯʘ ʛʫʙʘ 4,7Ñ2,7 2,5 Ñ1,3 ï ï ï 1,44Ñ 0,24 

ɸʥʦʤʘʣʽʷ 

ʢʽʥʮʽʚʦʢ 
ï ï 4,9 Ñ2,4 ï ï 0,96Ñ0,22 

ɺʨʦʜʞʝʥʘ 

ʜʚʦʩʪʦʨʦʥʥʷ 

ʢʣʠʰʦʥʦʛʽʩʪʴ 

2, 4 

Ñ1,2 
2,5 Ñ1,3 ï 2,6 Ñ 1,4 ï 1,5Ñ0,24 

ʉʠʥʜʘʢʪʠʣʽʷ ï ï ï 2,6 Ñ1,4 ï 0,52Ñ 0,28 

ʅʝʚʫʩ ʪʫʣʫʙʘ 2,4Ñ1, 2 9,85Ñ3,5 ï 5,14 Ñ 2,2 12,23Ñ4,3 6,04Ñ2,3 

ɻʝʤʘʥʛʽʦʤʘ ï ï 2,4Ñ1,1 5,14 Ñ2,2 9,17Ñ 4,2 3,38Ñ1,5 

ɺʦʜʷʥʢʘ ʷʻʯʢʘ ï ï ï ï 3,04Ñ 1,9 0,62 Ñ 0,3 

ʉʠʥʜʨʦʤ 

ɼʘʫʥʘ 
ï 2,5Ñ1,3 ï ï ï 0,5Ñ0,24 

ʉʠʥʜʨʦʤ 

ʊʘʫʩʩʽʛ-ɹʥ̔ʛʘ 
2,4Ñ1,2 2,5Ñ1,3 ï 5,14Ñ2,2 ï 2,02Ñ1,04 

ʉʠʥʜʨʦʤ 

ɽʜʚʘʨʩʘ 
2,4Ñ1,2 ï 2,4Ñ1,1 ï ï 0,96Ñ0,22 

 

ɿʘ ʯʘʩʪʦʪʦʶ ʩʝʨʝʜ 11-ʪʠ ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʦʚʦ-

ʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʨʘʡʦʥʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʥʘ 1-ʤʫ ʤʽʩʮʽ 

ʙʫʚ ʥʝʚʫʩ ʪʫʣʫʙʘ, ʥʘ 2-ʤʫ ʤʽʩʮʽ ï ʛʝʤʘʥʛʽʦʤʘ, ʥʘ 3-ʤʫ ʤʽʩʮʽ ï ʩʠʥʜʨʦʤ ʊʘʫʩʩʽʛ-

ɹʽʥʛʘ.  

ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ï 6, ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʦʚʦ-

ʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʫ ʨʘʡʦʥʽ ʟʘʬʽʢʩʦʚʘʥʦ ʫ  
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ʊʘʙʣʠʮʷ 3 

ʏʘʩʪʦʪʘ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʟ ʚʨʦʜʞʝʥʦʶ ʧʘʪʦʣʦʛʽʻʶ 

ʚʽʜʧʦʚʽʜʥʦ ʚʽʢʫ ʤʘʪʝʨʽ ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ   

ʫ 2012-2016 ʨʨ. 

ʈʽʢ 
ɺʽʢ ʤʘʪʝʨʽ ʥʦʚʦʥʘʨʦʜʞʝʥʦʛʦ ʟ 

ʚʨʦʜʞʝʥʦʶ ʧʘʪʦʣʦʛʽʻʶ 

ʏʘʩʪʦʪʘ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʟ 

ʚʨʦʜʞʝʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ă 

2012 30-33 14, 22  Ñ  5, 8 

2013 34-36 19, 7  Ñ  6, 9 

2014 25-32 9, 7  Ñ  4, 8 

2015 25-36 23, 02  Ñ  7, 6 

2016 29-32 24, 24  Ñ  8, 5 

 

2015 ʨʦʮʽ. ʉʝʨʝʜ ʫʩʽʭ ʬʦʨʤ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʚʠʷʚʣʝʥʦʾ ʫ ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ 

ʨʘʡʦʥʫ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ, ʧʦʦʜʠʥʦʢʠʤʠ ʙʫʣʠ ʚʠʧʘʜʢʠ ʨʦʟʱʝʧ-

ʣʝʥʥʷ ʛʫʙʠ ʪʘ ʧʽʜʥʝʙʽʥʥʷ, ʘʥʦʤʘʣʽʡ ʢʽʥʮʽʚʦʢ, ʩʠʥʜʘʢʪʠʣʽʾ, ʩʠʥʜʨʦʤʫ ɼʘʫʥʘ. 

ʇʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ʜʽʪʝʡ ʟ 

ʚʨʦʜʞʝʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʥʘʨʦʜʞʫʚʘʣʠ ʞʽʥʢʠ ʚʽʢʦʤ 25-36 ʨʦʢʽʚ (ʪʘʙʣ. 3, ʨʠʩ. 1).  

ɿ ʜʘʥʠʭ ʪʘʙʣ. 2 ʚʠʜʥʦ, ʱʦ ʥʘʡʤʝʥʰʦʶ ʧʦʰʠʨʝʥʽʩʪʴ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ 

ʙʫʣʘ ʩʝʨʝʜ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ, ʚʽʢ ʤʘʪʝʨʽʚ ʷʢʠʭ ʜʦʨʽʚʥʶʚʘʚ 25-

32 ʨʦʢʘʤ. ʇʦʨʽʚʥʷʥʦ ʟ ʥʠʤʠ ʞʽʥʢʠ ʚʽʢʦʤ 34-36 ʨʦʢʽʚ ʥʘʨʦʜʞʫʚʘʣʠ ʜʽʪʝʡ ʟ 

ʚʨʦʜʞʝʥʠʤʠ ʚʘʜʘʤʠ ʨʦʟʚʠʪʢʫ ʚʜʚʽʯʽ ʯʘʩʪʽʰʝ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʢʫ ʤʘʪʝʨʽʚ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʫ ʨʘʡʦʥʽ ʟʨʦʩʪʘʣʘ ʡ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤ 

ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ (ʨʠʩ. 1).  

ʊʘʢ, ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ 25-32-ʭ-ʨʽʯʥʠʤʠ ʪʘ 29-32-ʭ-

ʨʽʯʥʠʤʠ ʞʽʥʢʘʤʠ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 3 ʥʦʟʦʣʦʛʽʯʥʽ ʬʦʨʤʠ ʚʨʦʜʞʝʥʠʭ ʚʘʜ 

ʨʦʟʚʠʪʢʫ, ʘ ʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ 30-33-ʭ-ʨʽʯʥʠʤʠ ʪʘ 34-36-ʪʠ-

ʨʽʯʥʠʤʠ ʞʽʥʢʘʤʠ ï 5. ɾʽʥʢʠ ʚʽʢʦʤ 25-32 ʨʦʢʠ ʥʘʨʦʜʞʫʚʘʣʠ ʜʽʪʝʡ ʟ ʘʥʦʤʘʣʽʷʤʠ 

ʢʽʥʮʽʚʦʢ, ʛʝʤʘʥʛʽʦʤʘʤʠ, ʥʝʚʫʩʦʤ ʪʫʣʫʙʘ, ʚʦʜʷʥʢʦʶ ʷʻʯʢʘ.  

ɺʠʩʥʦʚʢʠ. ʍʘʨʘʢʪʝʨ ʧʦʰʠʨʝʥʦʩʪʽ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ 

ʫ ʨʘʡʦʥʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʫʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʡʦʛʦ ʧʦʧʫʣʷʮʽʾ, ʽ 

ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʾ ʫʚʘʛʠ ʜʦ ʷʢʦʩʪʽ ʾʾ ʧʨʝʥʘʪʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ,  

ʧʝʨʚʠʥʥʦʾ ʪʘ ʚʪʦʨʠʥʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ, ʚʽʜ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʫ 

ʧʦʩʪʥʘʪʘʣʴʥʦʤʫ ʧʝʨʽʦʜʽ, ʚʽʜ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʨʘʡʦʥʫ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʚʽʢʫ ʷʢʽʩʥʦʶ ʤʝʜʠʯʥʦʶ ʜʦʧʦʤʦʛʦʶ. ʉʧʨʠʷʪʠ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʚʨʦʜʞʝʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʫ ʨʘʡʦʥʽ ʤʦʞʝ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʧʨʝʢʦʥʮʝʧʮʽʡʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʰʣʷʭʦʤ: ʧʽʜʩʠʣʝʥʥʷ ʥʘʛʣʷʜʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʣʫʞʙ ʨʘʡʦʥʫ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʩʘʥʽʪʘʨʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʢʦʤʫʥʘʣʴʥʦʤʫ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʤʫ  ʩʝʨʝʜʦʚʠʱʽ,  ʘ ʪʘʢʦʞ ï  ʢʦʥʪʨʦʣʶ  ʟʘ  ʟʘʙʨʫʜʥʝʥʥʷʤ  ʜʦʚʢʽʣʣʷ; 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʚʨʦʜʞʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ/ 

ʞʠʚʦʥʘʨʦʜʞʝʥʠʭ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʢʫ 

ʤʘʪʝʨʽ. 

 

ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ (ʧʨʦʛʨʘʤ) ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʚʨʦʜʞʝʥʦʾ ʪʘ ʩʧʘʜʢʦʚʦʾ ʧʘʪʦʣʦʛʽʾ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʧʘʛʘʥʜʠ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʧʝʨʚʠʥʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʚʦʨʦʙ ʛʝʥʝʪʠʯʥʦʾ ʝʪʽʦʣʦʛʽʾ ʫ ʟʘʩʦʙʘʭ ʤʘʩʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ; ʧʨʦʚʝʜʝʥʥʷ ʩʝʤʽʥʘʨʽʚ ʟ ʧʠʪʘʥʴ ʧʨʝʢʦʥʮʝʧʮʽʡʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʩʧʘʜʢʦʚʦʾ ʧʘʪʦʣʦʛʽʾ ʜʣʷ ʘʢʫʰʝʨ-ʛʽʥʝʢʦʣʦʛʽʚ, ʥʝʦʥʘʪʦʣʦʛʽʚ, ʧʝʜʽʘʪʨʽʚ, ʩʽʤʝʡʥʠʭ 

ʣʽʢʘʨʽʚ, ʜʽʣʴʥʠʯʥʠʭ ʪʝʨʘʧʝʚʪʽʚ ʪʦʱʦ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʉʀʅʊɽɿ ʂɸʊɯʆʅʅʀʍ ʂʆʄʇʃɽʂʉɯɺ 3D-ʄɽʊɸʃɯɺ  

ɿ 1,10-ʌɽʅɸʅʊʈʆʃɯʅʆʄ ʊɸ ɸʅɯʆʅɸʄʀ ʌʃʋʆʈʋ 
 

ʂʦʩʪʶʯʝʥʢʦ ʂ. ɺ., ʇʰʝʥʠʯʥʠʡ ʈ. ʄ. ʉʠʥʪʝʟ ʢʘʪʽʦʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 3d-ʤʝʪʘʣʽʚ ʟ 1,10-

ʬʝʥʘʥʪʨʦʣʽʥʦʤ ʪʘ ʘʥʽʦʥʘʤʠ ʬʣʫʦʨʫ. ï ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 15: 43ï47. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʩʠʥʪʝʟʫ ʢʘʪʽʦʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  3d-ʤʝʪʘʣʽʚ ʟ 1,10-

ʬʝʥʘʥʪʨʦʣʽʥʦʤ ʪʘ ʘʥʽʦʥʘʤʠ ʬʣʫʦʨʫ ʩʢʣʘʜʫ [ʄe(phen)3]Fn (ʜʝ ʄʝ - Ni, Fe, Cu).  ʅʘʚʝʜʝʥʦ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʪʘ ʢʦʥʩʪʘʥʪ ʩʪʽʡʢʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʤʝʪʦʜʦʤ 

ʤʦʣʷʨʥʠʭ ʚʽʜʥʦʰʝʥʴ.   

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: 3d-ʤʝʪʘʣ, 1,10-ʬʝʥʘʥʪʨʦʣʽʥ, ʢʦʤʧʣʝʢʩʥʘ ʩʧʦʣʫʢʘ, ʣʽʛʘʥʜ, ʦʧʪʠʯʥʘ 

ʛʫʩʪʠʥʘ, ʢʦʥʩʪʘʥʪʘ ʩʪʽʡʢʦʩʪʽ. 
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The method of synthesis of cationic complexes of 3d-metals with 1,10-phenanthroline and 

fluoride anions of composition [Me(phen)3]Fn (where Me - Ni, Fe, Cu) has been developed. The 

results of determining the composition and stability constants of the obtained complexes by the 
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ɺʩʪʫʧ. ʈʦʟʨʦʙʢʘ ʧʽʜʭʦʜʽʚ ʜʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʩʠʥʪʝʟʫ ʩʧʦʣʫʢ ʟʘʜʘʥʦʾ 

ʙʫʜʦʚʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʫʯʘʩʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʨʝʯʦʚʠʥ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʭʽʜʥʠʭ ʤʝʪʘʣʽʚ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʣʽʛʘʥʜʽʚ ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʘʣʝʢʦ ʥʝ ʚʠʨʽʰʝʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʭʽʤʽʾ ʪʘ ʩʫʤʽʞʥʠʭ ʥʘʫʢ [1-3].  

ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʢʦʦʨʜʠʥʘʮʽʡʥʦʾ ʭʽʤʽʾ ʻ ʧʦʰʫʢ ʥʦʚʠʭ 

ʣʽʛʘʥʜʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʫʪʚʦʨʶʚʘʪʠ ʢʽʥʝʪʠʯʥʦ ʪʘ ʪʝʨʤʽʯʥʦ ʩʪʘʙʽʣʴʥʽ 

ʤʝʪʘʣʦʢʦʤʧʣʝʢʩʠ. ɹʽʜʝʥʪʘʪʥʦ-ʭʝʣʘʪʫʶʯʽ ʣʽʛʘʥʜʠ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʩʫʯʘʩʥʦʾ ʢʦʦʨʜʠʥʘʮʽʡʥʦʾ ʭʽʤʽʾ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ ʾʭ ʟʜʘʪʥʽʩʪʶ ʢʦʦʨʜʠʥʫʚʘʪʠʩʷ ʷʢ ʜʦ d-, ʪʘʢ ʽ ʜʦ f- ʤʝʪʘʣʽʚ. 

ɺʘʨʽʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʦʨʛʘʥʽʯʥʠʭ ʣʽʛʘʥʜʽʚ ʜʦʟʚʦʣʷʻ 

ʩʠʥʪʝʟʫʚʘʪʠ ʢʦʦʨʜʠʥʘʮʽʡʥʽ ʩʧʦʣʫʢʠ ʟ ʧʝʚʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, 

ʱʦ ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠ ʮʽʢʘʚʽ ʧʨʘʢʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [4-6].  
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ʇʨʠ ʩʠʥʪʝʟʽ ʢʦʤʧʣʝʢʩʥʦʾ ʩʧʦʣʫʢʠ 3d-ʤʝʪʘʣʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʝʥʥʽ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʣʽʛʘʥʜʘʤʠ, ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. ʋ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʘʥʦʛʦ ʤʝʪʘʣʫ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʢʘʪʽʦʥʥʠʡ ʢʦʤʧʣʝʢʩ ʟ 

ʦʨʛʘʥʽʯʥʠʤ ʣʽʛʘʥʜʦʤ ʪʘ ʥʝʦʨʛʘʥʽʯʥʠʤ ʘʥʽʦʥʦʤ, ʱʦ ʢʦʦʨʜʠʥʫʻʪʴʩʷ ʚ ʟʦʚʥʽʰʥʽʡ 

ʩʬʝʨʽ. 

ʄʝʪʘ ʩʪʘʪʪʽ. ʉʠʥʪʝʟ ʢʘʪʽʦʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 3d-ʤʝʪʘʣʽʚ ʟ 1,10-

ʬʝʥʘʥʪʨʦʣʽʥʦʤ ʪʘ ʘʥʽʦʥʘʤʠ ʌʣʫʦʨʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʩʠʥʪʝʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʥʘʩʪʫʧʥʽ ʨʝʘʢʪʠʚʠ: NiCO3 (ʯ.ʜ.ʘ), FeCl3Ŀ6H2O (ʯ.), (CH3COO)2Cu (ʯ.ʜ.ʘ), KOH 

(ʯ.ʜ.ʘ), HF (ʯ.) ʪʘ C12H8N2Ŀʅ2ʆ (ʯ.). ʉʠʥʪʝʟ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʨʦʟʯʠʥʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʩʢʣʘʜʫ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʪʚʦʨʝʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʪʠʪʨʠʤʝʪʨʽʷ, ʛʨʘʚʽʤʝʪʨʽʷ). ɺʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʪʘ 

ʢʦʥʩʪʘʥʪ ʫʪʚʦʨʝʥʥʷ ʩʠʥʪʝʟʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʤʝʪʦʜʦʤ 

ʢʦʣʦʨʠʤʝʪʨʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʫ ʂʌʂ-2 ʄʇ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʠʥʪʝʟ ʢʘʪʽʦʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 3d-ʤʝʪʘʣʽʚ 

ʩʢʣʘʜʫ [ʄe(phen)3]Fn (ʜʝ ʄʝ ï Ni, Fe, Cu)  ʧʨʦʚʦʜʠʣʠ ʚ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. ʅʘ 

ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʦʪʨʠʤʫʚʘʣʠ ʬʣʫʦʨʠʜʠ ʮʠʭ ʤʝʪʘʣʽʚ: 

1. 2HF+ NiCO3 = NiF2 + H2O+ CO2 

2. FeCl3Ŀ6H2O + 3KOH= Fe(OH)3 + 6H2O 

               Fe(OH)3+3HF= FeF3+3H2O 

3. (CH3COO)2Cu + 2KOH= Cu(OH)2  +2CH3COOK 

                Cu(OH)2+2HF= CuF2+2H2O 

ɺʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʡʦʥʽʚ Ni2+, Fe3+, Cu2+ ʫ ʨʦʟʯʠʥʽ 

ʧʨʦʚʦʜʠʣʠ ʪʠʪʨʠʤʝʪʨʠʯʥʠʤ ʘʥʘʣʽʟʦʤ ʤʝʪʦʜʦʤ ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʽʾ.  

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʦʪʨʠʤʫʚʘʣʠ ʢʘʪʽʦʥʥʽ ʢʦʤʧʣʝʢʩʠ ʚʟʘʻʤʦʜʽʻʶ ʨʦʟʯʠʥʫ 

ʄFn (ʜʝ ʄ ï Ni, Fe, Cu) ʟ ʚʦʜʥʦ-ʝʪʘʥʦʣʴʥʠʤ ʨʦʟʯʠʥʦʤ 1,10-ʬʝʥʘʥʪʨʦʣʽʥʫ: 

1. NiF2 + C12H8N2Ŀ H2O = [Ni(C12H8N2)3]F2 

2. FeF3+ C12H8N2Ŀ H2O = [Fe(C12H8N2)3]F3 

3. CuF2+ C12H8N2Ŀ H2O = [Cu(C12H8N2)3]F2 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʫ ʪʘ ʢʦʥʩʪʘʥʪ ʩʪʽʡʢʦʩʪʽ 

ʦʪʨʠʤʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʤʝʪʦʜʦʤ ʤʦʣʷʨʥʠʭ ʚʽʜʥʦʰʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʠ 

ʧʨʠʛʦʪʦʚʘʥʽ ʩʝʨʽʾ ʨʦʟʯʠʥʽʚ ʟ ʨʽʟʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʡʦʥʽʚ 

ʤʝʪʘʣʽʚ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʘʪʨʦʣʽʥʫ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʦʧʪʠʯʥʦʾ 

ʛʫʩʪʠʥʠ ʫʪʚʦʨʝʥʠʭ ʨʦʟʯʠʥʽʚ.  

ʅʘ ʨʠʩ. 1, 2, 3 ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʨʦʟʯʠʥʫ 

ʫʪʚʦʨʝʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʩʧʦʣʫʢʠ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʘʥʪʨʦʣʽʥʫ ʚ ʨʦʟʯʠʥʽ. 

ʋ ʨʦʟʯʠʥʽ, ʱʦ ʤʽʩʪʠʪʴ ʡʦʥʠ Ni2+ ʫʪʚʦʨʶʻʪʴʩʷ ʩʪʽʡʢʠʡ ʢʦʤʧʣʝʢʩ ʽʟ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʡʦʥʫ ʤʝʪʘʣʫ ʪʘ ʣʽʛʘʥʜʫ 3:1. ʆʩʢʽʣʴʢʠ ʥʘ ʢʨʠʚʽʡ 

ʜʦʩʷʛʘʻʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʜʽʣʷʥʢʘ (ʨʠʩ. 1), ʽ ʚ ʨʦʟʯʠʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʦʜʠʥ 

ʢʦʤʧʣʝʢʩ,  ʪʦ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʥʘʙʣʠʞʝʥʝ ʟʥʘʯʝʥʥʷ ʡʦʛʦ ʢʦʥʩʪʘʥʪʠ ʩʪʽʡʢʦʩʪʽ.  
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ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʘʥʪʨʦʣʽʥʫ ʚ 

ʨʦʟʯʠʥʽ, ʱʦ ʤʽʩʪʠʪʴ ʡʦʥʠ Ni2+ 

 

ɿʘ ʘʧʨʦʢʩʠʤʦʚʘʥʦʶ ʧʨʷʤʦʣʽʥʽʡʥʦʶ ʟʘʣʝʞʥʽʩʪʶ ʙʝʨʝʤʦ ʟʘʛʘʣʴʥʫ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʣʽʛʘʥʜʫ ʚ ʨʦʟʯʠʥʽ (ʉL=0,015) ʪʘ ʚʠʟʥʘʯʘʻʤʦ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʢʦʤʧʣʝʢʩʫ ([ML3]=0,0148).  ʈʦʟʨʘʭʦʚʫʻʤʦ ʨʽʚʥʦʚʘʞʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʣʽʛʘʥʜʫ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

[L] = ʉL ï [ML3] = 0,015 ï 0,00148 = 0,0002 

ɿʥʘʯʝʥʥʷ ʢʦʥʩʪʘʥʪʠ ʩʪʽʡʢʦʩʪʽ ʢʦʤʧʣʝʢʩʫ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

 
-,Î

- ,  
 
ρ

,  
 

 
ρ

πȟπππς 
ρȟςυρπ 

ʋ ʩʝʨʽʾ ʨʦʟʯʠʥʽʚ ʟʘ ʫʯʘʩʪ ʁʡʦʥʫ Fe3+  ʧʦʩʪʽʡʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʝʪʘʣʫ ʤʘʣʘ, 

ʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʽʛʘʥʜʫ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʡʦʥʘ ʤʝʪʘʣʫ, 

ʪʦ ʟʤʽʥʘ ʨʽʚʥʦʚʘʞʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʽʛʘʥʜʫ ʫ ʧʨʦʮʝʩʽ ʢʦʤʧʣʝʢʩʦʫʪʚʦʨʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʆʩʢʽʣʴʢʠ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ, ʱʦ CL ï n[ML n] å CL, ʪʦʤʫ ʧʨʠ ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʯʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʟʘʤʽʩʪʴ ʨʽʚʥʦʚʘʞʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʛʘʣʴʥʫ.  

ɿʘʣʝʞʥʽʩʪʴ ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ ʧʨʷʤʦʾ (ʨʠʩ. 2), ʪʘʥʛʝʥʩ ʢʫʪʘ ʥʘʭʠʣʫ ʷʢʦʾ 

ʜʦʨʽʚʥʶʻ n: 

tgŬ = 2,74 å 3. 

ɺʽʜʨʽʟʦʢ ʥʘ ʦʩʽ ʦʨʜʠʥʘʪ ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ lg Ç: 

lg Ç = 6,07; 

Ç3 = 1,7 106 
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ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʘʥʪʨʦʣʽʥʫ ʚ 

ʨʦʟʯʠʥʽ, ʱʦ ʤʽʩʪʠʪʴ ʡʦʥʠ Fe3+ 

 

 

ʈʠʩ. 3. ɿʘʣʝʞʥʽʩʪʴ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʝʥʘʥʪʨʦʣʽʥʫ ʚ 

ʨʦʟʯʠʥʽ, ʱʦ ʤʽʩʪʠʪʴ ʡʦʥʠ Cu2+ 

 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʩʫ ʟ ʡʦʥʘʤʠ Cu2+ ʫ ʨʦʟʯʠʥʽ ʩʧʦʯʘʪʢʫ 

ʫʪʚʦʨʶʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʡʦʥʫ ʤʝʪʘʣʫ ʜʦ ʣʽʛʘʥʜʫ 1:2 (ʨʠʩ. 3), 

ʘ ʧʦʪʽʤ 1:3. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʨʦʟʯʠʥʫ ʧʝʨʰʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ ʙʽʣʴʰʦʶ 

ʥʽʞ ʜʨʫʛʦʛʦ, ʪʦʤʫ ʮʠʤ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʠʪʠ ʢʦʥʩʪʘʥʪʠ ʩʪʽʡʢʦʩʪʽ ʥʝ ʤʦʞʣʠʚʦ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʩʠʥʪʝʟʫ ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ  3d-

ʤʝʪʘʣʽʚ ʟ 1,10-ʬʝʥʘʥʪʨʦʣʽʥʦʤ ʪʘ ʘʥʽʦʥʘʤʠ ʬʣʫʦʨʫ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʪʨʠʤʘʥʦ [Ni(C12H8N2)3]F2, [Fe(C12H8N2)3]F3 ʪʘ [Cu(C12H8N2)3]F2 ʫ 

ʢʨʠʩʪʘʣʽʯʥʦʤʫ ʚʠʛʣʷʜʽ. ɼʣʷ ʢʦʤʧʣʝʢʩʽʚ ʟ ʮʝʥʪʨʘʣʴʥʠʤʠ ʡʦʥʘʤʠ Ni2+ ʪʘ Fe3+ 

ʚʩʪʘʥʦʚʣʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʢʦʥʩʪʘʥʪʠ ʫʪʚʦʨʝʥʥʷ ʫ ʚʦʜʥʦ-ʝʪʘʥʦʣʴʥʠʭ ʨʦʟʯʠʥʘʭ. 
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ʉʀʅʊɽɿ ɹɯʆʄɸʊɽʈɯɸʃʋ ʅɸ ʆʉʅʆɺɯ ʍɯʊʆɿɸʅʋ ʊɸ 

ɼɯɸʄɸʅʊʆɺʆɻʆ ɿɽʃɽʅʆɻʆ 
 

ɯʚʘʱʝʥʢʦ ʃ. ɺ., ʉʢʣʷʨ ɸ. ʄ. ʉʠʥʪʝʟ ʙʽʦʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʭʽʪʦʟʘʥʫ ʪʘ ʜʽʘʤʘʥʪʦʚʦʛʦ 

ʟʝʣʝʥʦʛʦ. ï ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 15: 48ï52. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʝʢʽʣʴʢʘ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʷʢʽ ʙʫʣʠ ʩʠʥʪʝʟʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʭʽʪʦʟʘʥʫ 

ʪʘ ʜʽʘʤʘʥʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ. ʄʘʪʝʨʽʘʣʠ ʙʫʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ  ʤʝʪʦʜʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʟʨʘʟʢʠ ʥʘ 

ʦʩʥʦʚʽ ʭʽʪʦʟʘʥʫ ʪʘ ʜʽʘʤʘʥʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʨʝʧʘʨʘʪʫ, ʷʢʠʡ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ  ʤʝʜʠʮʠʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʽʪʠʥ, ʭʽʪʦʟʘʥ, ʜʽʘʤʘʥʪʦʚʠʡ ʟʝʣʝʥʠʡ, ʙʽʦʤʘʪʝʨʽʘʣ, ʡʦʜʠʜʥʘ ʢʠʩʣʦʪʘ, 

ʤʦʜʠʬʽʢʘʪʠ, ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ. 

 

Ivashchenko L. V., Sklyar A. M. Synthesis of biomaterial on the basis of chitosan and 

diamond green. ï Prirodniļ³ nauki. ï 2018. ï 15: 48ï52. 

Sumy State Pedagogical University named after A.S. Makarenko 

Several biomaterials that have been synthesized on the basis of chitosan and diamond green 

are considered in the article. The materials were characterized by physico-chemical and biological 

methods, which led to the conclusion that the obtained samples based on chitosan and diamond 

green could be used to develop a drug that could subsequently be used in medicine. 

Key words: chitin, chitosan, diamond green, biomaterial, iodine acid, modifiers, ascorbic 

acid. 

 

ɺʩʪʫʧ. ɼʚʽ ʪʨʝʪʽʭ ʧʦʚʝʨʭʥʽ ʥʘʰʦʾ ʧʣʘʥʝʪʠ ʚʢʨʠʪʦ ʚʦʜʦʶ, ʱʦ ʻ ʭʦʨʦʰʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʞʠʪʪʷ ʨʘʢʦʧʦʜʽʙʥʠʭ, ʷʢʽ ʩʣʫʛʫʶʪʴ, ʟʦʢʨʝʤʘ, ʧʨʠʨʦʜʥʠʤ 

ʜʞʝʨʝʣʦʤ ʰʠʨʦʢʦ ʚʞʠʚʘʥʠʭ ʨʝʯʦʚʠʥ - ʧʦʣʽʩʘʭʘʨʠʜʽʚ. ʊʦʤʫ,  ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʟʨʦʩʣʘ ʫʚʘʛʘ ʜʦ ʦʢʝʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ,  ʦʩʦʙʣʠʚʦ ʚʽʜʭʦʜʽʚ ʨʘʢʦʧʦʜʽʙʥʠʭ, ʘʜʞʝ 

ʩʘʤʝ ʟ ʥʠʭ ʚʠʜʽʣʷʶʪʴ ʜʨʫʛʠʡ ʟʘ ʧʦʰʠʨʝʥʥʷʤ ʚ ʧʨʠʨʦʜʽ ʧʽʩʣʷ ʮʝʣʶʣʦʟʠ ʛʦʤʦ- 

ʧʦʣʽʩʘʭʘʨʠʜ ï ʭʽʪʠʥ, ʩʪʨʫʢʪʫʨʘ ʷʢʦʛʦ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʫʩʧʽʰʥʦʛʦ ʡʦʛʦ 

ʟʘʩʪʦʩʦʚʫʚʘʥʥʷ ʟʘ ʨʽʟʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ. ʍʽʪʠʥ ʪʘ ʡʦʛʦ ʙʣʠʟʴʢʠʡ ʘʥʘʣʦʛ 

ʭʽʪʦʟʘʥ ʚʠʷʚʣʷʻ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʨʘʜʽʘʮʽʡʥʫ ʩʪʽʡʢʽʩʪʴ,  ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʚʦʣʦʢʥʦ- ʽ ʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ, ʱʦ ʽ ʦʙʫʤʦʚʣʶʻ ʾʭ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ.  ʊʘ, 

ʤʘʙʫʪʴ, ʥʘʡʙʽʣʴʰʦʶ ʥʘ ʩʴʦʛʦʜʥʽ  ʧʦʧʫʣʷʨʥʽʩʪʶ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʢʘʟʘʥʽ 

ʧʦʣʽʤʝʨʠ ʚ ʤʝʜʠʮʠʥʽ. ʊʦʤʫ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʚʘʞʣʠʚʠʤʠ ʻ 
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ʨʦʙʦʪʠ ʧʦ ʩʠʥʪʝʟʫ ʪʘʢʠʭ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʟʦʢʨʝʤʘ ʥʘ ʦʩʥʦʚʽ ʭʽʪʦʟʘʥʫ, ʷʢʽ ʙ ʤʘʣʠ 

ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. 

ɿʘ ʭʽʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʭʽʪʦʟʘʥ ʻ ʢʦʧʦʣʽʤʝʨʦʤ D-ʛʣʶʢʦʟʘʤʽʥʫ ʪʘ N-

ʘʮʝʪʠʣ-D-ʛʣʶʢʦʟʘʤʽʥʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʘʢʮʽʾ ʜʝʘʮʝʪʠʣʶʚʘʥʥʷ 

ʭʽʪʠʥʫ ʫʪʚʦʨʶʻʪʴʩʷ ʭʽʪʦʟʘʥ ʟ 80-90% ʩʪʨʫʢʪʫʨʥʠʭ ʣʘʥʦʢ D-ʛʣʶʢʦʟʘʤʽʥʫ, ʱʦ 

ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʜʝʘʮʝʪʠʣʶʚʘʥʥʷ ʭʽʪʠʥʫ [1,2].  

ʍʽʪʦʟʘʥ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʨʝʯʦʚʠʥʦʶ ʍʍɯ ʩʪʦʣʽʪʪʷ ʽ ʮʝ ʥʝ ʚʠʧʘʜʢʦʚʦ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʭʽʪʦʟʘʥʫ ʟʘʡʤʘʶʪʴʩʷ ʚ 15 ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʽ  ʟʘʨʘʟ ʚʽʜʦʤʦ ʙʽʣʴʰʝ 

70 ʥʘʧʨʷʤʢʽʚ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʪʠʥʫ/ʭʽʪʦʟʘʥʫ ʪʘ ʾʭ ʤʦʜʠʬʽʢʘʪʽʚ, 

ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʟ ʷʢʠʭ ʚʠʟʥʘʯʝʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʷ, ʝʢʦʣʦʛʽʷ, ʭʘʨʯʦʚʘ 

ʪʝʭʥʦʣʦʛʽʷ, ʤʝʜʠʮʠʥʘ, ʢʦʩʤʝʪʦʣʦʛʽʷ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʚʝʪʝʨʠʥʘʨʽʷ [3].  

ʆʪʞʝ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʩʠʥʪʝʪʠʯʥʽ ʨʝʯʦʚʠʥʠ ʧʦʩʪʫʧʦʚʦ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ, ʥʘʪʫʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ, ʟʦʢʨʝʤʘ, ʪʘʢʽ ʷʢ ʭʽʪʠʥ ʪʘ ʭʽʪʦʟʘʥ 

ʧʨʠʚʝʨʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʠʣʴʥʫ ʫʚʘʛʫ.   

ʄʝʪʘ ʩʪʘʪʪʽ: ʨʦʟʛʣʷʥʫʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʦʜʝʨʞʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʽʦʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʭʽʪʦʟʘʥʫ ʟ ʙʘʢʪʝʨʠʮʠʜʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʽʪʦʟʘʥ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 200 ʢɼʘ, ʟʽ 

ʩʪʫʧʝʥʝʤ ʜʝʘʮʝʪʠʣʶʚʘʥʥʷ ï 82%. ʅʘʚʘʞʢʫ ʭʽʪʦʟʘʥʫ ʽʟ ʨʦʟʨʘʭʫʥʢʫ ʦʜʝʨʞʘʥʥʷ 

3%-ʥʦʛʦ ʡʦʛʦ ʨʦʟʯʠʥʫ (ʤʘʩʦʦʙôʻʤʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 6:200) ʟʘʣʠʚʘʣʠ 100 ʤʣ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʚ ʭʽʤʽʯʥʦʤʫ ʩʪʘʢʘʥʽ ʽ ʧʽʩʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʘʣʠʰʘʣʠ ʥʘ 1 

ʛʦʜʠʥʫ ʜʣʷ ʥʘʙʨʷʢʘʥʥʷ ʧʦʣʽʤʝʨʫ.  ɺ 100 ʤʣ ʚʦʜʠ, ʥʘʛʨʽʪʦʾ ʜʦ 600ʉ, ʨʦʟʯʠʥʷʣʠ 

0,5 ʛ ʜʽʘʤʘʥʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ, ʷʢʠʡ ʧʦʪʽʤ ʧʨʦʬʽʣʴʪʨʫʚʘʣʠ. 

 ɼʦ ʩʫʩʧʝʥʟʽʾ ʥʘʙʨʷʢʣʦʛʦ ʭʽʪʦʟʘʥʫ ʢʨʘʧʣʷʤʠ ʟ ʜʦʧʦʤʦʛʦʶ ʧʽʧʝʪʢʠ, ʧʨʠ 

ʽʥʪʝʥʩʠʚʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ  ʜʦʜʘʚʘʣʠ ʢʦʥʮʝʥʪʨʦʚʘʥʫ ʡʦʜʠʜʥʫ ʢʠʩʣʦʪʫ ( 

WHI=52%) ʜʦ ʧʦʚʥʦʛʦ ʨʦʟʯʠʥʝʥʥʷ ʧʦʣʽʤʝʨʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʨʦʟʯʠʥʫ ʟ ʨʅ=5,0. 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʨʦʜʦʚʞʫʚʘʣʠ ʱʝ ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ. ɼʘʣʽ 

ʦʙôʻʜʥʫʚʘʣʠ ʜʚʘ ʨʦʟʯʠʥʠ ï ʭʽʪʦʟʘʥʫ ʚ ʡʦʜʠʜʥʽʡ ʢʠʩʣʦʪʽ ʪʘ ʨʦʟʯʠʥʫ 

ʜʽʘʤʘʥʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ ʽ ʫʪʚʦʨʝʥʠʡ ʥʦʚʠʡ ʨʦʟʯʠʥ ʧʝʨʝʤʽʰʫʚʘʣʠ ʱʝ 30 ʭʚʠʣʠʥ, 

ʧʽʩʣʷ ʯʦʛʦ ʦʩʪʘʥʥʽʡ ʨʦʟʯʠʥ ʣʽʦʬʽʣʽʟʫʚʘʣʠ ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ. 

 ɿʘ ʪʘʢʦʶ ʞ ʤʝʪʦʜʠʢʦʶ ʦʪʨʠʤʫʚʘʣʠ ʨʦʟʯʠʥ  ʚ ʷʢʦʤʫ ʟʘʤʽʩʪʴ ʡʦʜʠʜʠʥʦʾ 

ʢʠʩʣʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʥʘʩʣʽʜʦʢ ʣʽʦʬʽʣʴʥʦʛʦ ʚʠʩʫʰʫʚʘʥʥʷ 

ʨʦʟʯʠʥʫ ʩʢʣʘʜʫ ʭʽʪʦʟʘʥ-ʜʽʘʤʘʥʪʦʚʠʡ-ʟʝʣʝʥʠʡ- ʡʦʜʠʜʥʘ ʢʠʩʣʦʪʘ ʦʜʝʨʞʘʣʠ 

ʧʦʨʠʩʪʫ ʛʫʙʢʫ (ʨʠʩ. 1). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʮʝʡ ʟʨʘʟʦʢ 

ʙʽʦʤʘʪʝʨʽʘʣʫ ʤʘʻ ʘʩʠʤʝʪʨʽʶ ʚ ʤʦʨʬʦʣʦʛʽʾ ʛʫʙʢʠ (ʨʠʩ. 2). ɺʝʨʭʥʷ ʧʦʚʝʨʭʥʷ 

ʜʦʩʠʪʴ ʛʣʘʜʢʘ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʠʞʥʴʦʶ, ʷʢʘ ʤʘʻ ʚ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʪʨʽʱʠʥʠ ʥʝ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ. ɹʽʯʥʘ ʯʘʩʪʠʥʘ ʤʘʻ ʥʝ ʜʦʩʠʪʴ  
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ʈʠʩ. 1. ʇʦʨʠʩʪʘ ʛʫʙʢʘ 

ʭʽʪʦʟʘʥ-ʜʽʘʤʘʥʪʦʚʠʡ ʟʝʣʝʥʠʡ-

ʡʦʜʠʜʥʘ ʢʠʩʣʦʪʘ. 

 

   
ʈʠʩ. 2. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ ʛʫʙʢʠ (ʚʝʨʭ, ʥʠʟ, ʙʦʢʦʚʘ ʯʘʩʪʠʥʘ). 

 

ʙʘʛʘʪʦ ʧʦʨ ʨʦʟʤʽʨʦʤ ʜʦ 100 ʥʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʨʘʟʦʢ ʷʢ ʥʠʟʴʢʦʩʦʨʙʮʽʡʥʠʡ. 

ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʣʽʦʬʽʣʽʟʘʮʽʷ ʨʦʟʯʠʥʫ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʥʝʜʦʩʪʘʪʥʴʦ 

ʷʢʽʩʥʦ ʽ ʚ ʟʨʘʟʢʫ ʤʽʩʪʷʪʴʩʷ ʟʘʣʠʰʢʠ ʚʦʜʠ.  

ɿʨʘʟʦʢ ʙʽʦʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʡʦʜʠʜʥʦʾ ʢʠʩʣʦʪʠ ʪʘ ʟʨʘʟʦʢ ʥʘ ʦʩʥʦʚʽ 

ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʝʩʪʫʚʘʣʠ ʚ ʰʝʩʪʠ ʨʽʟʥʠʭ ʟʘ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʩʝʨʝʜʦʚʠʱʘʭ: ʮʠʪʨʘʪʥʦʤʫ ʙʫʬʝʨʥʦʤʫ ʨʦʟʯʠʥʽ (ʨʅ=2, ʨʅ=5),SBF 

ʨʦʟʯʠʥʽ ʷʢʠʡ ʟʘ ʩʚʦʾʤ ʡʦʥʥʠʤ ʩʢʣʘʜʦʤ ʙʣʠʟʴʢʠʡ ʜʦ ʧʣʘʟʤʠ ʢʨʦʚʽ, tris-ʙʫʬʝʨʽ 

(ʨʅ = 7,4; 2-ʘʤʽʥʦ-2-ʜʠʛʽʜʨʦʢʩʠʤʝʪʠʣ-ʧʨʦʧʘʥ-1,3-ʜʽʦʣ), ʚʦʜʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ 

ʨʦʟʯʠʥʽ NaCl ʟ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ 0,9% (ʨʠʩ 3). 

ɿ ʜʽʘʛʨʘʤʠ ʚʠʜʥʦ, ʱʦ ʦʪʨʠʤʘʥʠʡ ʟʨʘʟʦʢ ʭʽʪʦʟʘʥ-ʜʽʘʤʘʥʪʦʚʠʡ ʟʝʣʝʥʠʡ ʥʘ 

ʦʩʥʦʚʽ ʡʦʜʠʜʥʦʾ ʢʠʩʣʦʪʠ ʥʘ 100% ʜʝʛʨʘʜʫʻ ʚ ʫʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ ʩʝʨʝʜʦʚʠʱʘʭ, 

ʥʘʪʦʤʽʩʪʴ ʟʨʘʟʦʢ ʭʽʪʦʟʘʥ-ʜʽʘʤʘʥʪʦʚʠʡ ʟʝʣʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʥʝ ʧʦʚʥʽʩʪʶ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʫ ʮʠʪʨʘʪʥʦʤʫ ʙʫʬʝʨʥʦʤʫ ʨʦʟʯʠʥʽ ʟʘ ʨʅ=5 (ʥʘ 

70%), SBF ʟ ʨʅ=7,4(85%), tris ïʙʫʬʝʨʽ ʨʅ=7,4 (>80%). ʎʝ ʤʦʞʥʘ ʧʦʚôʷʟʘʪʠ ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʦʚʝʜʽʥʢʠ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʆʪʞʝ, 

ʜʘʥʠʡ ʟʨʘʟʦʢ ʥʝ ʤʦʞʥʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʦʟʠʪʠʚʥʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʯʠʥʝʥʥʷ ʚ 

ʩʝʨʝʜʦʚʠʱʘʭ ʙʣʠʟʴʢʠʭ ʟʘ ʩʢʣʘʜʦʤ ʽ ʨʅ ʜʦ ʩʢʣʘʜʫ ʧʣʘʟʤʠ, ʪʘʢ ʷʢ ʙʽʦʤʘʪʝʨʽʘʣ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʻ ʟ ʥʝʶ.  

ʋ ʚʠʱʝ ʚʢʘʟʘʥʠʭ ʨʦʟʯʠʥʘʭ ʚʠʚʯʘʣʠ ʪʘʢʦʞ ʥʘʙʨʷʢʘʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʟʨʘʟʢʽʚ ʙʽʦʤʘʪʝʨʽʘʣʽʚ, ʘ ʨʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.  
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ʈʠʩ. 3. ɼʝʛʨʘʜʘʮʽʷ ʟʨʘʟʢʽʚ ʭʽʪʦʟʘʥ-ʡʦʜʦʜ-ʜʽʘʤʘʥʪʦʚʠʡ ʟʝʣʝʥʠʡ, ʭʽʪʦʟʘʥ-

ʘʩʢʦʨʙʽʥʘʪ-ʜʽʘʤʘʥʪʦʚʠʡ ʟʝʣʝʥʠʡ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ.   

 

ʈʠʩ. 4. ʅʘʙʨʷʢʘʥʥʷ ʟʨʘʟʢʽʚ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ.   

 

ɼʽʘʛʨʘʤʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʙʽʦʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʡʦʜʠʜʥʦʾ ʢʠʩʣʦʪʠ ʥʘʙʨʷʢʘʻ 

ʤʘʡʞʝ ʚ ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʝ ʣʠʰʝ ʫ ʮʠʪʨʘʪʦʤʫ ʙʫʬʝʨʥʦʤʫ ʨʦʟʯʠʥʽ ʟʘ ʨʅ=5, ʽ 

ʧʨʠʯʠʥʠ ʪʘʢʦʛʦ ʥʘʙʨʷʢʘʥʥʷ ʩʢʣʘʜʥʦ ʧʦʷʩʥʠʪʠ, ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʦʜʠʪʠ ʜʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʚʩʽʭ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʟʨʘʟʦʢ ʥʝ ʟʤʽʥʶʻ 

ʩʚʽʡ ʦʙôʻʤ, ʘ ʦʪʞʝ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʜʦ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ ʚʽʥ, ʦʯʝʚʠʜʥʦ, ʥʝ ʙʫʜʝ 

ʟʤʽʥʶʚʘʪʠ ʧʣʦʱʫ ʩʚʦʻʾ ʜʽʾ ʥʘ ʫʰʢʦʜʞʝʥʫ ʩʠʩʪʝʤʫ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ ʮʝ ʻ 

ʧʦʟʠʪʠʚʥʦʶ ʨʠʩʦʶ, ʘʜʞʝ ʮʝ ʟʤʝʥʰʫʚʘʪʠʤʝ ʚʠʪʨʘʪʠ ʙʽʦʤʘʪʝʨʽʘʣʫ ʧʨʠ 
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ʟʘʩʪʦʩʫʚʘʥʥʽ ʽ ʧʽʜʚʠʱʫʚʘʪʠʤʝ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʉʪʨʫʢʪʫʨʘ ʚʠʭʽʜʥʦʛʦ ʟʨʘʟʢʘ 

ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʪʠʤ ʩʘʤʠʤ ʙʫʜʝ 

ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ ʤʝʜʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɹʽʦʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʘʩʢʦʨʙʽʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʴʦ ʦʧʠʩʘʥʠʤ ʟʨʘʟʢʦʤ, ʥʘʙʨʷʢʘʻ ʫ ʚʩʽʭ ʙʝʟ 

ʚʠʥʷʪʢʫ ʩʝʨʝʜʦʚʠʱʘʭ. ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʥʘʙʨʷʢʘʥʥʷ ʚ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ 

ʨʦʟʯʠʥʽ, ʘ ʥʘʡʤʝʥʰʠʡ ʚ ʮʠʪʨʘʪʥʦʤʫ ʙʫʬʝʨʥʦʤʫ ʨʦʟʯʠʥʽ ʟʘ ʨʅ=5. ʊʘʢʽ ʜʦʩʠʪʴ 

ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʥʘʙʨʷʢʘʥʥʷ ʙʽʦʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ 

ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʥʝ ʜʘʶʪʴ ʡʦʤʫ ʧʦʟʠʪʠʚʥʦʾ ʦʮʽʥʢʠ, ʟʨʘʟʦʢ ʧʦʪʨʝʙʫʻ 

ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ.  

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʟʨʘʟʦʢ ʭʽʪʦʟʘʥ-ʡʦʜʠʜ-ʜʽʘʤʘʥʪʦʚʠʡ ʟʝʣʝʥʠʡ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʨʘʟʢʦʤ 

ʭʽʪʦʟʘʥ-ʘʩʢʦʨʙʽʥʘʪ-ʜʽʘʤʘʥʪʦʚʠʡ ʟʝʣʝʥʠʡ ʤʘʻ ʢʨʘʱʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʷʢ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʛʨʘʜʘʮʽʾ ʪʘʢ ʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʙʨʷʢʘʥʥʷ ʚ ʨʽʟʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ. ɹʽʦʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʡʦʜʠʜʥʦʾ ʢʠʩʣʦʪʠ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʬʘʨʤʘʢʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʽ.  
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ʆɼɽʈɾɸʅʅʗ ɹɯʆʄɸʊɽʈɯɸʃɯɺ ʅɸ ʆʉʅʆɺɯ ʍɯʊʆɿɸʅʋ  

ʊɸ ɸʈɻɽʅʊʋʄ (ɯ) ʅɯʊʈɸʊʋ 
 

ʉʪʝʧʫʨʘ ʅ. ʆ., ʉʢʣʷʨ ɸ. ʄ. ʆʜʝʨʞʘʥʥʷ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʭʽʪʦʟʘʥʫ ʪʘ ʘʨʛʝʥʫʤ (ɯ) 

ʥʽʪʨʘʪʫ. ï ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 15: 52ï57. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

ɺʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʭʽʪʠʥʫ ʪʘ ʭʽʪʦʟʘʥʫ ʧʦʚôʷʟʘʥʘ ʟ ʾʭ ʫʥʽʢʘʣʴʥʠʤʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʽ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʙʽʦʩʫʤʽʩʥʽʩʪʴ, ʙʽʦʜʝʩʪʨʫʢʮʽʷ, ʬʽʟʽʦʣʦʛʽʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, ʪʘ ʽʥʰʽ. ʋ ʩʪʘʪʪʽ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʙʽʦʤʘʪʝʨʽʘʣ ʭʽʪʦʟʘʥ ʟ 

ʘʥʪʘʨʢʪʠʯʥʦʛʦ ʢʨʠʣʷ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʧʦ ʚʽʜʧʨʘʮʶʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ 
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ʚʠʜʽʣʝʥʥʷ ʭʽʪʠʥʫ ʽʟ ʧʝʨʚʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɹʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʭʽʪʦʟʘʥʫ, ʚʠʜʽʣʝʥʦʛʦ ʟ ʧʘʥʮʠʨʫ ʘʥʪʘʨʢʪʠʯʥʦʛʦ ʢʨʠʣʷ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʘʥʘʣʽʟʽʚ ʽ 

ʟʨʽʚʥʷʥʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʨʘʟʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʰ ʙʽʦʤʘʪʝʨʽʘʣ ʡʦʜʠʜ ʭʽʪʦʟʘʥʫ ʟ ʘʨˇʝʥʪʫʤ 

(ɯ) ʥʽʪʨʘʪʦʤ ʙʣʠʟʴʢʠʡ ʜʦ ʭʽʪʦʟʘʥʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʽʪʠʥ, ʭʽʪʦʟʘʥ, ʘʨˇʝʥʪʫʤ (ɯ) ʥʽʪʨʘʪ, ʡʦʜʠʜʥʘ ʢʠʩʣʦʪʘ, ʙʽʦʤʘʪʝʨʽʘʣ. 

 

Stepura N. O., Sklyar A. M. Containing of biomaterials based on chitosan and argenium (I) 

nitrate. ï Prirodniļ³ nauki. ï 2018. ï 15: 52ï57. 

Sumy State Pedagogical University named after A.S. Makarenko 

Great interest in chitin and chitosan is due to their unique physiological and environmental 

properties, such as biocompatibility, biodestruction, physiological activity, and others. The article 

demonstrates the possibility of obtaining chitosan biomaterial from Antarctic krill. To this end, the 

task was set for the development of technology for the obtaining of chitin from primary raw 

materials. Physicochemical parameters of the quality of chitosan obtained from the Antarctic krill 

armor were studied. Based on the analysis performed and comparison of the properties of the 

samples, it was established that our biomaterial, chitosan iodide with silver (I) nitrate, is close to 

chitosan. 

Key words: chitin, chitosan, argentum (I) nitrate, iodine acid, biomaterial. 

 

ɺʩʪʫʧ. ɿʥʘʯʥʘ ʫʚʘʛʘ ʜʦ ʭʽʪʠʥʫ ʪʘ ʡʦʛʦ ʘʥʘʣʦʛʫ ʭʽʪʦʟʘʥʫ ʧʦʚôʷʟʘʥʘ ʟ 

ʫʥʽʢʘʣʴʥʠʤʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʙʽʦʩʫʤʽʩʥʽʩʪʴ, ʙʽʦʜʝʩʪʨʫʢʪʠʚʥʽʩʪʴ, ʬʽʟʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʦʤʽʪʥʦʾ ʪʦʢʩʠʯʥʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʦʣʦʢʥʦʫʪʚʦʨʝʥʥʷ ʽ ʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ. 

ɿʘ ʜʝʷʢʠʤʠ ʦʮʽʥʢʘʤʠ, ʚ ʧʨʠʨʦʜʽ ʢʦʞʥʦʛʦ ʨʦʢʫ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 

ʩʪʽʣʴʢʠ ʞ ʭʽʪʠʥʫ, ʩʢʽʣʴʢʠ ʽ ʮʝʣʶʣʦʟʠ. ɿ ʭʽʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʭʽʪʠʥ, ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʥʽʪʨʦʛʝʥʦʚʤʽʩʥʠʡ ʧʦʣʽʩʘʭʘʨʠʜ ʣʽʥʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ.  

ʍʽʪʠʥ, ʷʢ ʥʘʪʫʨʘʣʴʥʠʡ ʙʽʦʧʦʣʽʤʝʨ, ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʧʘʥʮʠʨʽʚ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ (ʨʘʢʽʚ, ʢʨʝʚʝʪʦʢ, ʢʘʣʴʤʘʨʽʚ, ʦʤʘʨʽʚ, ʣʘʥʛʫʩʪʽʚ, 

ʢʨʠʣʷ ʪʦʱʦ) ʪʘ ʜʝʷʢʠʭ ʚʠʜʽʚ ʛʨʠʙʽʚ. 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʭʽʜʥʦʛʦ ʭʽʪʠʥʫ - ʭʽʪʦʟʘʥʫ ʫ ʤʝʜʠʯʥʽʡ ʽ 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʛʘʣʫʟʷʭ ʟôʷʚʠʣʘʩʷ ʚ ʦʩʪʘʥʥʽ 5 ï 7 ʨʦʢʽʚ ʫ ʟʚôʷʟʢʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ, ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʣʽʢʫʚʘʣʴʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʇʝʚʥʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ  ̔ ʭʽʪʠʥ, ʷʢʠʡ ʟʘ ʦʩʪʘʥʥʻ 

ʜʝʩʷʪʠʣʽʪʪʷ ʥʘʙʫʚ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʦʯʘ ʽ ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʥʽʞ 

ʭʽʪʦʟʘʥ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʜʝʷʢʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʾʭ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʍʽʪʦʟʘʥ, ʷʢ ʧʦʭʽʜʥʝ ʭʽʪʠʥʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʘʣʠʰʢʽʚ D- ʛʣʶʢʦʟʘʤʽʥʫ, 

ʩʧʦʣʫʯʝʥʠʭ 1,4-ɓ-ʛʣʽʢʦʟʠʜʥʠʤʠ ʟʚôʷʟʢʘʤʠ. ɺʽʥ ʥʘʣʝʞʠʪʴ ʜʦ ʯʠʩʣʘ ʥʘʡʙʽʣʴʰ 

ʧʨʦʩʪʠʭ ʪʘ ʧʦʰʠʨʝʥʠʭ ʧʦʭʽʜʥʠʭ ʭʽʪʠʥʫ ʟ ʚʝʣʠʢʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʜʣʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʭʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʙʫʜʦʚʦʶ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʨʽʟʥʠʭ ʩʬʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ [3]. 

ɿʦʢʨʝʤʘ, ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʘʤ ʭʽʪʦʟʘʥ ʪʘʢ ʽ ʡʦʛʦ 

ʤʦʜʠʬʽʢʘʪʠ ʚ ʪʘʢʠʭ ʛʘʣʫʟʷʭ ʷʢ ʛʽʥʝʢʦʣʦʛʽʷ, ʦʬʪʘʣʴʤʦʣʦʛʽʷ, ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʷ, 

ʙʽʦʤʘʪʝʨʽʘʣ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʣʽʢʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʨʠ.  
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ʄʝʪʘ ʩʪʘʪʪʽ ï ʨʦʟʛʣʷʥʫʪʠ ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʭʽʪʦʟʘʥʫ ʪʘ ʘʨˇʝʥʪʫʤ (ɯ) 

ʥʽʪʨʘʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʍʽʪʠʥ ʚʠʜʽʣʷʣʠ ʟ ʧʘʥʮʠʨʽʚ ʘʥʪʘʨʢʪʠʯʥʦʛʦ ʢʨʠʣʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʝʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʘ ʜʝʧʨʦʪʝʾʥʫʚʘʥʥʷ [4]. ʅʘʚʘʞʢʫ ʧʦʜʨʽʙʣʝʥʠʭ ʧʘʥʮʠʨʽʚ ʤʘʩʦʶ 

90ʛ ʟʘʣʠʚʘʣʠ 2,25 ʣʽʪʨʘʤʠ 0,6ʄ ʨʦʟʯʠʥʫ ʭʣʦʨʠʜʥʦʾ ʢʠʩʣʦʪʠ (ʤʘʩʦʚʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥ ̫1:25) ̔  ʫʪʚʦʨʝʥʫ ʩʫʤʽʰ ʧʝʨʝʤʽʰʫʚʘʣʠ ʟʘ ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʨʦʪʷʛʦʤ 3 ʛʦʜʠʥ. ɼʘʣʽ ʾʾ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʩʢʣʷʥʠʡ ʬʽʣʴʪʨ ʽ ʧʨʦʤʠʚʘʣʠ ʚʦʜʦʶ ʜʦ 

ʥʝʡʪʨʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʧʦʪʽʤ ʘʮʝʪʦʥʦʤ ʽ ʩʫʰʠʣʠ ʥʘ ʧʦʚʽʪʨʽ ʧʽʜ ʚʠʪʷʞʥʦʶ ʰʘʬʦʶ 

ʜʦ ʩʪʘʣʦʾ ʤʘʩʠ ʧʨʦʪʷʛʦʤ 12 ʛʦʜʠʥ. ɺʠʭʽʜ ʟʘʣʠʰʢʫ 70%. ʇʦʪʽʤ, 

ʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʥʮʠʨ ʤʘʩʦʶ 60 ʛ ʟʘʣʠʚʘʣʠ 1,2 ʣʽʪʨʘʤʠ 3%-ʥʦʛʦ ʨʦʟʯʠʥʫ 

ʥʘʪʨʽʡ ʛʽʜʨʦʢʩʠʜʫ (ʤʘʩʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1:20) ʽ ʧʝʨʝʤʽʰʫʚʘʣʠ ʩʫʤʽʰ ʟʘ 

ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʪʷʛʦʤ 5 ʛʦʜʠʥ. ɼʘʣʽ ʤʘʩʫ ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʩʢʣʷʥʠʡ 

ʬʽʣʴʪʨ ʽ ʧʨʦʤʠʚʘʣʠ ʧʦʩʣʽʜʦʚʥʦ ʚʦʜʦʶ ʪʘ ʘʮʝʪʦʥʦʤ ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʩʫʰʠʣʠ ʟʘʣʠʰʦʢ ʩʧʦʯʘʪʢʫ ʥʘ ʧʦʚʽʪʨʽ, ʧʦʪʽʤ ʟʘ 60ʦʉ ʫ ʚʘʢʫʫʤʥʽʡ 

ʰʘʬʽ ʜʦ ʩʪʘʣʦʾ ʤʘʩʠ. ɺʠʭʽʜ ʭʽʪʠʥʫ ʩʢʣʘʚ 40%. 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʭʽʪʦʟʘʥʫ ʟʘ ʚʽʜʦʤʦʶ ʤʝʪʦʜʠʢʦʶ [4] ʥʘʚʘʞʢʫ ʭʽʪʠʥʫ 

ʤʘʩʦʶ 25 ʛ ʚʥʦʩʠʣʠ ʚ ʩʢʣʷʥʫ ʢʦʣʙʫ ʟ ʤʽʰʘʣʢʦʶ, ʦʙʦʨʦʪʥʠʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ, ʪʘ 

ʪʝʨʤʦʤʝʪʨʦʤ ʽ ʜʦʜʘʚʘʣʠ 375 ʤʣ (ʤʘʩʦʦʙôʻʤʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1:15) 50%-ʥʦʛʦ 

ʨʦʟʯʠʥʫ ʥʘʪʨʽʡ ʛʽʜʨʦʢʩʠʜʫ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 80ʦʉ. ʂʦʣʙʫ ʦʧʫʩʢʘʣʠ ʚ ʧʦʧʝʨʝʜʥʴʦ 

ʥʘʛʨʽʪʫ ʜʦ 170 Ñ 3ʦʉ ʤʘʩʣʷʥʫ ʙʘʥʶ, ʧʦʩʪʽʡʥʦ ʧʝʨʝʤʽʰʫʶʯʠ ʚʤʽʩʪ ʢʦʣʙʠ. ʇʽʩʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʫ ʢʦʣʙʽ ʪʝʤʧʝʨʘʪʫʨʠ 120ʦʉ ʾʾ ʧʽʜʪʨʠʤʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ. 

ɼʘʣʽ ʢʦʣʙʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʙʣʠʟʥʦ 80ʦʉ ʧʝʨʝʥʦʩʠʣʠ ʤʘʩʫ ʟ ʢʦʣʙʠ ʥʘ 

ʩʢʣʷʥʠʡ ʬʽʣʴʪʨ ʜʣʷ ʧʨʦʤʠʚʘʥʥʷ ʾʾ ʩʧʦʯʘʪʢʫ ʚʦʜʦʶ ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ ʨʝʘʢʮʽʾ 

ʧʨʦʤʠʚʥʠʭ ʚʦʜ, ʘ ʜʘʣʽ ʘʮʝʪʦʥʦʤ. ʇʨʦʜʫʢʪ ʩʫʰʠʣʠ ʩʧʦʯʘʪʢʫ ʥʘ ʧʦʚʽʪʨʽ, ʜʘʣʽ ʫ 

ʚʘʢʫʫʤʥʽʡ ʰʘʬʽ ʟʘ 60ʦʉ ʜʦ ʩʪʘʣʦʾ ʤʘʩʠ. ɺʠʭʽʜ ʭʽʪʦʟʘʥʫ ʩʢʣʘʚ 60% (15 ʛʨʘʤʽʚ). 

ʆʜʝʨʞʘʥʠʡ ʚʠʱʝʦʧʠʩʘʥʠʤ ʩʧʦʩʦʙʦʤ ʭʽʪʦʟʘʥ ʦʯʠʱʫʚʘʣʠ ʧʝʨʝʦʩʘʜʞʝʥʥʷʤ 

ʟʘ ʤʝʪʦʜʠʢʦʶ [4]. ɼʣʷ ʮʴʦʛʦ ʛʦʪʫʚʘʣʠ 1%-ʡʦʛʦ ʨʦʟʯʠʥ ʚ 0,1ʅ  HCl (ʨʦʟʯʠʥʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 2 ʛʦʜʠʥ). ʆʜʝʨʞʘʥʠʡ ʨʦʟʯʠʥ ʜʦʚʦʜʠʣʠ ʜʦ pH~5,4, 

ʩʧʦʯʘʪʢʫ ʟ ʜʦʧʦʤʦʛʦʶ 0,25ʅ NaOH, ʘ ʧʦʪʽʤ 0,05ʅ NaOH. ʈʦʟʯʠʥ, 

ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʬʽʣʴʪʨʫʚʘʣʠ ʚ ʜʽʣʠʣʴʥʫ ʚʦʨʦʥʢʫ, ʟ ʷʢʦʾ ʜʫʞʝ 

ʪʦʥʢʦʶ ʮʽʚʢʦʶ ʜʦʜʘʚʘʣʠ ʧʨʠ ʝʥʝʨʛʽʡʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʚ 10-ʢʨʘʪʥʠʡ ʦʙôʻʤ 

0,005ʅ ʨʦʟʯʠʥʫ NaOH. ʋʪʚʦʨʝʥʠʡ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʡ ʘʤʦʨʬʥʠʡ ʦʩʘʜ ʜʣʷ 

ʦʩʪʘʪʦʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʟʘʣʠʰʘʣʠ ʥʘ 15 ʭʚʠʣʠʥ. ʅʘʜʦʩʘʜʢʦʚʫ ʨʽʜʠʥʫ (pH =10) 

ʚʽʜʩʠʬʦʥʶʚʘʣʠ, ʘ ʦʩʘʜ ʨʝʪʝʣʴʥʦ ʧʨʦʤʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʰʣʷʭʦʤ 

ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʮʝʥʪʨʠʛʫʚʘʥʥʷ ʪʘ ʜʝʢʘʥʪʘʮʽʾ ʜʦ ʥʝʛʘʪʠʚʥʦʾ ʷʢʽʩʥʦʾ ʨʝʘʢʮʽʾ ʥʘ 

ʡʦʥʠ Cl-. ʆʜʝʨʞʘʥʫ ʙʽʣʫ ʘʤʦʨʬʥʫ ʤʘʩʫ ʭʽʪʦʟʘʥʫ ʩʫʰʠʣʠ ʣʽʦʬʽʣʴʥʦ. ʆʜʝʨʞʘʥʽ 

ʧʦʨʠʩʪʽ ʣʽʦʬʽʣʽʟʦʚʘʥʽ ʯʘʩʪʠʥʢʠ ʭʽʪʦʟʘʥʫ ʧʦʜʨʽʙʥʶʚʘʣʠ ʜʦ ʧʦʨʦʰʢʦʧʦʜʽʙʥʦʛʦ 

ʩʪʘʥʫ. ʄʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ ʦʜʝʨʞʘʥʦʛʦ ʭʽʪʦʟʘʥʫ ʚʠʟʥʘʯʝʥʫ ʤʝʪʦʜʦʤ ʢʘʧʽʣʷʨʥʦʾ 
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ʚʽʩʢʦʟʠʤʝʪʨʽʾ ʟʘ ʤʝʪʦʜʠʢʦʶ [4] ʷʢʘ ʜʦʨʽʚʥʶʚʘʣʘ 150 ʢɼʘ ʟʽ ʩʪʫʧʝʥʝʤ 

ʜʝʘʮʝʪʠʣʶʚʘʥʥʷ ï 82%. 

ʅʘʚʘʞʢʫ ʧʝʨʝʦʩʘʜʞʝʥʦʛʦ ʣʽʦʬʽʣʽʟʦʚʘʥʦʛʦ ʭʽʪʦʟʘʥʫ ʩʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦʛʦ 

ʟʘ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʨʦʟʯʠʥʷʣʠ  ʜʦʜʘʚʘʥʥʷʤ ʨʦʟʯʠʥʫ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ 

ʡʦʜʠʜʥʦʾ ʢʠʩʣʦʪʠ ʜʦ ʡʦʛʦ ʩʫʩʧʝʥʟʽʾ ʫ ʚʦʜʽ ʜʣʷ ʫʪʚʦʨʝʥʥʷ 3-%-ʥʦʛʦ ʨʦʟʯʠʥʫ 

ʧʦʣʽʤʝʨʫʟ pH =5,5 (ʟ ʨʦʟʨʘʭʫʥʢʫ 7,5ʛ ʭʽʪʦʟʘʥʫ ʫ 250 ʤʣ ʦʜʝʨʞʘʥʦʛʦ ʨʦʟʯʠʥʫ). 

ʈʦʟʯʠʥʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʘʢʪʠʚʥʠʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ ʟ 

ʜʦʤʦʛʦʶ ʤʽʰʘʣʢʠ ʟ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ. ɼʦ ʦʜʝʨʞʘʥʦʛʦ ʨʦʟʯʠʥʫ ʜʦʜʘʚʘʣʠ 

ɸʨʛʝʥʪʫʤ (ɯ) ʥʽʪʨʘʪ ʽ ʧʨʦʜʦʚʞʫʚʘʣʠ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʱʝ 0,5 ʛʦʜʠʥʠ. ɺʥʘʩʣʽʜʦʢ 

ʮʦʛʦ ʫʪʚʦʨʶʚʘʣʠʩʷ ʨʦʟʯʠʥʠ ʟ ʨʽʟʥʦʶ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ ʘʨˇʝʥʪʫʤ ʥʽʪʨʘʪʫ, ʘ 

ʩʘʤʝ 1% ʪʘ 5% ʚʽʜʧʦʚʽʜʥʦ. ɺʠʙʽʨ ʚʢʘʟʘʥʦʾ ʤʘʩʦʚʦʾ ʯʘʩʪʢʠ AgNO3 ʙʫʚ 

ʧʨʦʜʠʢʪʦʚʘʥʠʡ ʪʽʻʶ ʦʙʩʪʘʚʠʥʦʶ, ʱʦ ʪʘʢʽ ʨʦʟʯʠʥʠ ʮʽʻʾ ʩʦʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʤʘʩʦʚʦʶ ʯʘʩʪʢʦʶ AgNO3 

ʚ ʤʝʞʘʭ 2-10% ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʢʽʨʠ. ʆʜʝʨʞʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ 

ʨʦʟʯʠʥ ʣʽʦʬʽʣʴʥʦ ʚʠʩʫʰʫʚʘʣʠ ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ ʜʦ ʦʜʝʨʞʘʥʥʷ ʩʫʭʦʛʦ 

ʙʽʦʤʘʪʝʨʽʘʣʫ 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʋ ʥʘʩʣʽʜʦʢ ʣʽʦʬʽʣʴʥʦʛʦ ʚʠʩʫʰʫʚʘʥʥʷ ʨʦʟʯʠʥʽʚ ʭʽʪʦʟʘʥʫ ʟ ʨʽʟʥʠʤʠ 

ʚʤʽʩʪʦʤ AgNO3 ï ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʨʠʩʪʘ ʛʫʙʢʘ (ʨʠʩ. 1). 

ʉʪʨʫʢʪʫʨʫ ʦʪʨʠʤʘʥʠʭ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʥʥʦʾ 

ʤʽʢʨʦʩʢʦʧʽʾ, ʷʢʫ ʽʣʶʩʪʨʫʻ ʨʠʩ. 2. 

 

ʈʠʩ. 1. ʇʦʨʠʩʪʘ ʛʫʙʢʘ 

ʙʽʦʤʘʪʝʨʽʘʣʫ ʡʦʜʠʜʫ ʭʽʪʦʟʘʥʫ ʟ 

ʘʨˇʝʥʪʫʤ (ɯ) ʥʽʪʨʘʪʦʤ. 

ʘ

 

ʙ

 

ʚ

 

ʈʠʩ. 2. ɽʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ ʛʫʙʦʢ ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʟ ʘʨˇʝʥʪʫʤ (ɯ) 

ʥʽʪʨʘʪʦʤ: ʘ ï ʚʝʨʭ, ʙ ï ʥʠʟ, ʚ ï ʪʦʨʝʮʴ. 
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ʈʠʩ. 3. ɯʥʬʨʘʯʝʨʚʦʥʘ ʩʧʝʢʪʨʦʩʢʦʧʽʷ ʛʫʙʢʠ ʙʽʦʤʘʪʝʨʽʘʣʫ ʡʦʜʠʜʫ ʭʽʪʦʟʘʥʫ ʟ 

ʘʨˇʝʥʪʫʤ (ɯ) ʥʽʪʨʘʪʦʤ. 

ʆʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʱʦ ʦʜʝʨʞʘʥʽ 

ʙʽʦʤʘʪʝʨʽʘʣʠ ʻ ʘʤʦʨʬʥʠʤʠ. ʇʦʚʝʨʭʥʷ ʭʽʪʦʟʘʥʫ ʻ ʛʣʘʜʢʦʶ ʤʘʻ ʰʘʨʫʚʘʪʫ 

ʩʪʨʫʢʪʫʨʫ. ʅʠʞʥʷ ʧʦʚʝʨʭʥʷ ʤʘʻ ʪʨʽʱʠʥʠ, ʷʢʽ ʥʝ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʝʨʭʥʴʦʾ 

ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ. ɹʽʯʥʘ ʯʘʩʪʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʧʦʨ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʨʘʟʦʢ ʷʢ ʚʠʩʦʢʦʩʦʨʙʮʽʡʥʠʡ. 

ɯʥʬʨʘʯʝʨʚʦʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ ʟʨʘʟʢʘ ʙʽʦʤʘʪʝʨʽʘʣʫ ʡʦʜʠʜʫ ʭʽʪʦʟʘʥʫ ʟ 

ʘʨˇʝʥʪʫʤ (ɯ) ʥʽʪʨʘʪʫ ʟʥʷʪʠʡ ʫ ʜʽʘʧʘʟʦʥʽ 500 ʩʤ-1ï4000 ʩʤ-1. ʈʝʟʫʣʴʪʘʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 3 ʫ ʚʠʛʣʷʜʽ ʩʧʝʢʪʨʦʛʨʘʤʠ. 

ʇʨʦʚʽʚʰʠ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʧʦ ɯʏ-ʩʧʝʢʪʨʫ ʟʨʘʟʢʘ ʙʽʦʤʘʪʝʨʽʘʣʫ ʨʦʟʛʣʷʥʝʤʦ 

ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʥʽ ʯʘʩʪʦʪʠ ʧʨʦʧʫʩʢʘʥʥʷ. ʉʧʝʢʪʨ ʟʨʘʟʢʘ ʤʽʩʪʠʪʴ: 

ï ʠhʨʦʢʫ ʩʤʫʛʫ ʚ ʦʙʣʘʩʪʽ 3700 ʩʤ-1 ï 3000ʩʤ-1 ʟ ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ 3421 ʩʤ-1 

ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʘʣʝʥʪʥʠʤ ʢʦʣʠʚʘʥʥʷʤ ïOH ʛʨʫʧʠ; 

ï ʩʤʫʛʠ 2918 ʩʤ-1 ʽ 2958 ʩʤ-1 ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʠʤʝʪʨʠʯʥʠʤ ʽ ʘʩʠʤʝʪʨʠʯʥʠʤ 

ʚʘʣʝʥʪʥʠʤ ʢʦʣʠʚʘʥʥʷʤ -C-H  ʟʚôʷʟʢʘʤ, ʚʽʜʧʦʚʽʜʥʦ; 

ï ʩʤʫʛʘ 1619 ʩʤ-1ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ïC=O  ʟʚôʷʟʢʫ ʚ ʘʮʝʪʘʘʤʽʜʥʽʡ ʛʨʫʧʽ; 

ï ʩʤʫʛʘ 1555 ʩʤ-1 ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʜʝʬʦʨʤʘʮʽʡʥʠʤ ʢʦʣʠʚʘʥʥʷʤ ïN-H ʛʨʫʧʠ; 

ï ʩʤʫʛʘ 1320 ʩʤ-1 ʚʽʜʧʦʚʽʜʘʻ ʜʝʬʦʨʤʘʮʽʡʥʠʤ ʢʦʣʠʚʘʥʥʷʤ ïCH-OH ʟʚôʷʟʢʽʚ; 

ï ʩʤʫʛʘ 1295 ʩʤ-1 ʚʠʥʠʢʘʻ ʟʘ ʨʘʭʫʥʦʢ ʢʦʣʠʚʘʥʥʷ ïCH2-OH ʟʚôʷʟʢʫ. 

ɯʥʬʨʘʯʝʨʚʦʥʠʡ ʩʧʝʢʪʨ ʙʽʦʤʘʪʝʨʽʘʣʫ ʡʦʜʠʜ ʭ̔ ʪʦʟʘʥʫ ʟ ʘʨˇʝʥʪʫʤ (ɯ) 

ʥʽʪʨʘʪʦʤ ʚʽʜʧʦʚʽʜʘʻ ʩʧʝʢʪʨʘʤ ʭʽʪʦʟʘʥʫ, ʷʢʽ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ 

[5]. ɺʠʨʘʞʝʥʠʭ ʜʦʜʘʪʢʦʚʠʭ ʩʤʫʛ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ ʥʦʚʠʤ ʢʦʣʠʚʘʥʥʷʤ, ʜʦʜʘʚʘʥʥʷ 

ʚ ʩʠʩʪʝʤʫ ʡʦʜʠʜ ʭʽʪʦʟʘʥʫ ʟ ʘʨˇʝʥʪʫʤ (ɯ) ʥʽʪʨʘʪʦʤ ʙʽʦʤʝʪʝʨʽʘʣʫ ʥʝ ʜʘʻ. ʇʨʦʪʝ 

ʚʽʜʥʦʩʥʘ ʽʥʪʝʥʩʠʚʥʽʪʴ ʣʽʥʽʡ ʟʨʘʟʢʘ ʟʤʽʥʶʻʪʴʩʷ, ʱʦ ʤʦʞʣʠʚʦ ʟʚôʷʟʘʥʦ ʟ 

ʚʟʘʻʤʦʜʽʻʶ ʜʦʜʘʪʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʟ ʭʽʤʽʯʥʠʤʠ ʛʨʫʧʘʤʠ ʭʽʪʦʟʘʥʘ. 
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ɺʠʩʥʦʚʢʠ.  

1. ɿʥʘʡʜʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʦʜʝʨʞʘʥʥʷ ʙʽʦʤʘʪʝʨʽʘʣʫ ʟ ʨʦʟʯʠʥʫ ʭʽʪʦʟʘʥʫ 

ʪʘ ʘʨˇʝʥʪʫʤ(ɯ) ʥʽʪʨʫʪʫ; 

2. ʆʪʨʠʤʘʣʠ ʙʽʦʤʘʪʝʨʽʘʣ ʚ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ; 

3. ɼʦʩʣʽʜʠʣʠ ʩʪʨʫʢʪʫʨʫ ʦʜʝʨʞʘʥʦʛʦ ʙʽʦʤʘʪʝʨʽʘʣʫ ʝʣʝʢʪʨʦʥʥʦʶ 

ʤʽʢʨʦʩʢʦʧʽʻʶ ʪʘ ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʻʶ. 

ʊʘʢʦʞ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʚʯʝʥʽ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʪʦʟʘʥʘ, 

ʦʩʥʦʚʥʠʤ ʽʟ ʷʢʠʭ ʻ ʤʝʜʠʮʠʥʘ. 
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ɺʩʪʫʧ. ɹʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʦʥʠ ʘʙʦ ʭʘʣʢʦʥʠ ï ʢʣʘʩ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʱʦ ʟʘ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ ʧʨʝʜʩʪʘʚʣʷʶʪʴ Ŭ,ɓ-ʥʝʥʘʩʠʯʝʥʽ ʢʝʪʦʥʠ. ʎʝʡ ʢʣʘʩ 

ʨʝʯʦʚʠʥ ʧʨʠʚʝʨʥʫʚ ʜʦ ʩʝʙʝ ʫʚʘʛʫ ʚʯʝʥʠʭ ʥʘʩʘʤʧʝʨʝʜ ʯʝʨʝʟ ʚʠʩʦʢʫ ʨʝʘʢʮʽʡʥʫ 

ʟʜʘʪʥʽʩʪʴ. ʅʘ ʦʩʥʦʚʽ ʭʘʣʢʦʥʽʚ ʩʠʥʪʝʟʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥ, ʱʦ ʤʘʶʪʴ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʏʝʨʝʟ ʚʠʩʦʢʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʮʽ ʩʧʦʣʫʢʠ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʆʜʥʠʤ ʽʟ ʰʠʨʦʢʦ ʚʞʠʚʘʥʠʭ ʨʝʘʛʝʥʪʽʚ ʫ ʦʨʛʘʥʽʯʥʦʤʫ ʩʠʥʪʝʟʽ ʻ ʤʘʣʦʥʦʚʠʡ 

ʝʩʪʝʨ, ʱʦ ʟʘ ʩʚʦʻʶ ʙʫʜʦʚʦʶ ʻ ʜʽʝʪʠʣʦʚʠʤ ʝʩʪʝʨʦʤ ʤʘʣʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. ʎʷ 

ʩʧʦʣʫʢʘ ʤʘʻ ʜʚʘ ʨʫʭʣʠʚʠʭ ʘʪʦʤʠ ɻʽʜʨʦʛʝʥʫ ʚ ʉʅ 2 ïʛʨʫʧʽ, ʷʢʽ ʤʦʞʫʪʴ ʣʝʛʢʦ 

ʟʘʤʽʱʫʚʘʪʠʩʴ. ʊʦʤʫ ʚʩʪʫʧʘʻ ʚ ʨʝʘʢʮʽʾ ʟʽ ʩʧʦʣʫʢʘʤʠ, ʱʦ ʤʘʶʪʴ ʘʢʪʠʚʥʠʡ 

ʧʦʜʚʽʡʥʠʡ ʟʚô̫ ʟʦʢ. ɸ ʦʩʢʽʣʴʢʠ ʙʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʦʥʠʤʘʶʪʴ ʪʘʢʠʡ ʧʦʜʚʽʡʥʠʡ 

ʟʚôʷʟʦʢ, ʪʦ ʽʩʥʫʻ ʽʥʪʝʨʝʩ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʙʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʦʥʦʤ 

ʽ ʤʘʣʦʥʦʚʠʤ ʝʩʪʝʨʦʤ. 

ʄʝʪʘ ʩʪʘʪʪʽ. ɼʦʩʣʽʜʠʪʠ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʙʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʦʥʽʚ ʚ 

ʨʝʘʢʮʽʾ ʟ ʤʘʣʦʥʦʚʠʤ ʝʩʪʝʨʦʤ. 

ʄʘʪʝʨʽʘʣʠ: ʉʠʥʪʝʟʦʚʘʥʽ ʙʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʦʥʠ: ʙʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʦʥ, 

4-ʤʝʪʦʢʩʠʙʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʦʥ ʪʘ 4-ʥʽʪʨʦʙʝʥʟʠʣʽ-ʜʝʥʘʮʝʪʦʬʝʥʦʥ, ʤʘʣʦʥʦʚʠʡ 

ʝʩʪʝʨ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʦʨʛʘʥʽʯʥʠʡ ʩʠʥʪʝʟ, ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʷ, ʧʝʨʝʛʦʥʢʘ, 

ʪʦʥʢʦʰʘʨʦʚʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ, ʗʄʈ 1ʅ, PASS ʘʥʘʣʽʟ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʠʥʪʝʟ ʚʠʭʽʜʥʠʭ 

ʙʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʦʥʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʨʝʘʢʮʽʻʶ ʢʦʥʜʝʥʩʘʮʽʾ ʟʘ ʂʣʷʡʟʝʥʦʤ-

ʐʤʽʜʪʦʤ ʰʣʷʭʦʤ ʚʟʘʻʤʦʜʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʙʝʥʟʘʣʴʜʝʛʽʜʽ ʪʘ ʘʮʝʪʦʬʝʥʦʥʫ ʚ 

ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʨʠʩ. 1) [1]. 

 
ʈʠʩ. 1. ʉʠʥʪʝʟ ʙʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʦʥʽʚ ʟʘ ʂʣʷʡʟʝʥʦʤ-ʐʤʽʜʪʦʤ 
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ʈʠʩ. 2. ʉʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʙʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʦʥʫ ʟ ʤʘʣʦʥʦʚʠʤ ʝʩʪʝʨʦʤ 

ʂʦʥʪʨʦʣʴ ʧʝʨʝʙʽʛʫ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʪʘ ʯʠʩʪʦʪʫ ʦʜʝʨʞʘʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʊʐʍ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʦʤ ʗʄʈ 1ʅ.  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠʻʜʥʘʥʥʷ ʟʘ ʄʽʭʘʝʣʝʤ 

ʤʘʣʦʥʦʚʦʛʦ ʝʩʪʝʨʫ ʜʦ ʭʘʣʢʦʥʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʠʭ ʢʘʪʘʣʽʟʘʪʦʨʽʚ. ʊʦʤʫ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʟʘʚʜʘʥʥʷ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʧʨʦʚʝʜʝʥʥʷ ʮʽʻʾ ʚʟʘʻʤʦʜʽʾ. 

ɺ ʦʜʥʦʤʫ ʽʟ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʫ ʚʟʘʻʤʦʜʽʶ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

K2CO3 ʪʘ ʊɺɸɺ (ʪʝʪʨʘʙʫʪʠʣʘʤʦʥʽʡʙʨʦʤʽʜ) ʚ ʩʝʨʝʜʦʚʠʱʽ ʙʝʥʟʝʥʫ [2]. ʅʘʤʠ 

ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʦʩʪʫʧʥʠʡ ʪʨʠʝʪʠʣʘʤʦʥʽʡ ʭʣʦʨʠʜ. ʇʨʦʪʝ ʘʥʘʣʽʟ 

ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ ʚʠʷʚʠʚ ʣʠʰʝ ʚʠʭʽʜʥʽ ʩʧʦʣʫʢʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʪʨʠʝʪʠʣʘʤʦʥʽʡ ʭʣʦʨʠʜ ʥʝ ʻ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤ ʢʘʪʘʣʽʟʘʪʦʨʦʤ 

ʚ ʮʠʭ ʫʤʦʚʘʭ. 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʮʽʻʾ ʨʝʘʢʮʽʾ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʤʝʪʘʥʦʣʫ ʪʘ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘʪʨʽʡ ʤʝʪʘʥʦʣʷʪʫ, ʷʢ ʢʘʪʘʣʽʟʘʪʦʨʘ [3]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʦʢʩʠʯʥʽʩʪʴ ʤʝʪʘʥʦʣʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʨʦʟʯʠʥʥʠʢ 

ʝʪʘʥʦʣ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʢʘʪʘʣʽʟʘʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʥʘʪʨʽʡ ʝʪʘʥʦʣʷʪʫ ʽ ʥʘʪʨʽʡ 

ʛʽʜʨʦʢʩʠʜʫ (ʨʠʩ. 2).  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʜʽʝʪʠʣ(3-ʦʢʩʦ-1,3-

ʜʠʬʝʥʽʣʧʨʦʧʽʣ) ï 5ʘ, ʜʽʝʪʠʣ[1-(4-ʤʝʪʦʢʩʠʬʝʥʽʣ)-3-ʦʢʩʦ-3-ʬʝʥʽʣʧʨʦʧʽʣ] ï 5b, 

ʜʽʝʪʠʣ[1-(4-ʥʽʪʨʦʬʝʥʽʣ)-3-ʦʢʩʦ-3-ʬʝʥʽʣʧʨʦʧʽʣ] ï 5ʩ ʧʨʦʧʘʥʜʽʦʘʪʽʚ. ɺʠʭʦʜʠ 

ʧʨʦʜʫʢʪʽʚ (ʪʘʙʣ. 1) ʩʚʽʜʯʘʪʴ ʧʨʦ ʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʪʨʽʡ ʝʪʘʥʦʣʷʪʫ ʷʢ 

ʢʘʪʘʣʽʟʘʪʦʨʘ ʧʦʨʽʚʥʷʥʦ ʽʟ ʥʘʪʨʽʡ ʛʽʜʨʦʢʩʠʜʦʤ. 

ʇʦʚʥʦʪʫ ʧʝʨʝʙʽʛʫ ʨʝʘʢʮʽʾ, ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʢʦʥʪʨʦʣʴ ʯʠʩʪʦʪʠ ʦʪʨʠʤʘʥʠʭ 

ʩʧʦʣʫʢ ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʪʦʥʢʦʰʘʨʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ. 

ʆʜʝʨʞʘʥʽ ʧʨʦʜʫʢʪʠ ʪʘʢʦʞ ʘʥʘʣʽʟʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʗʄʈ 1ʅ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʧʝʢʪʨʽʚ ʚʠʭʽʜʥʠʭ ʭʘʣʢʦʥʽʚ ʚʽʜʩʫʪʥʽ ʩʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ ʻʥʦʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʫ. ɸ 

ʩʠʛʥʘʣʠ ʧʨʦʪʦʥʽʚ ʤʘʣʦʥʦʚʦʛʦ ʝʩʪʝʨʫ ʥʘʢʣʘʜʘʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʫʰʠʨʝʥʠʡ 

ʩʠʥʛʣʝʪ ʧʨʠ 3,6 ʤ.ʜ. 
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ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʣʦʥʘʪʽʚ 5ʘ, 5b ʪʘ 5ʩ 

ʅʦʤʝʨ 

ʧʨʦʜʫʢʪʫ 
ʌʦʨʤʫʣʘ ʊʪʦʧʣ., oC 

ɺʠʭʽʜ, % 

ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

NaOH C2H5ONa 

5a C23H24O5 
298-

304(ʨʦʟʢʣʘʜ.) 
8,6 12,4 

5b C23H26O6 
295-300 

(ʨʦʟʢʣʘʜ.) 
7,0 9,8 

5ʩ C22H23NO7 
296-

300(ʨʦʟʢʣʘʜ.) 
ï 38% 

 

ʆʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ 

ʝʣʝʢʪʨʦʥʦʜʦʥʦʨʥʠʭ ʽ ʝʣʝʢʪʨʦʥʦʘʢʮʝʧʪʦʨʥʠʭ ʟʘʤʽʩʥʠʢʽʚ ʥʘ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ 

ʭʘʣʢʦʥʽʚ. ɿʙʽʣʴʰʝʥʥʷ ʚʠʭʦʜʫ ʥʽʪʨʦʟʘʤʽʱʝʥʦʛʦ ʧʦʭʽʜʥʦʛʦ 5ʩ (ʪʘʙʣ. 1) ʜʦʟʚʦʣʷʻ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʦʘʢʮʝʧʪʦʨʥʠʭ ʛʨʫʧ ʧʽʜʚʠʱʫʻ 

ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʭʘʣʢʦʥʽʚ, ʩʧʨʠʷʶʯʠ ʧʝʨʝʙʽʛʫ ʨʝʘʢʮʽʾ ʧʨʠʻʜʥʘʥʥʷ.  

ʆʜʝʨʞʘʥʽ ʜʽʝʪʠʣ ʤʘʣʦʥʘʪʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ 

ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ PASS, ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʪʝʥʮʽʡʥʦ ʘʢʪʠʚʥʠʤʠ ʷʢ ʬʽʙʨʠʥʦʣʽʪʠʢʠ, ʘʥʪʠʛʽʧʦʢʩʠʯʥʽ ʪʘ ʘʥʪʠʘʣʝʨʛʽʯʥʽ 

ʧʨʝʧʘʨʘʪʠ, ʧʨʦʤʦʪʦʨʠ ʽʥʩʫʣʽʥʫ, ʘʥʝʩʪʝʪʠʢʠ, ʪʦʱʦ. 

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʣʽʡ ʢʘʨʙʦʥʘʪʫ ʟ 

ʪʨʠʝʪʠʣʘʤʦʥʽʡ ʭʣʦʨʠʜʦʤ ʷʢ ʢʘʪʘʣʽʟʘʪʦʨʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʟʘʻʤʦʜʽʾ 

ʙʝʥʟʠʣʽʜʝʥʘʮʝʪʦʬʝʥʽʚ ʪʘ ʤʘʣʦʥʦʚʦʛʦʝʩʪʝʨʫ ʻ ʥʝʝʬʝʢʪʠʚʥʠʤ ʽ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʮʽʣʴʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʠʻʜʥʘʥʥʷ. ɿôʷʩʦʚʘʥʦ, ʱʦ ʨʝʘʢʮʽʷ ʭʘʣʢʦʥʽʚ ʽʟ 

ʤʘʣʦʥʦʚʠʤ ʝʩʪʝʨʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʜʽʝʪʠʣ[1-ʘʨʠʣ-3-ʦʢʩʦ-3-

ʬʝʥʽʣʧʨʦʧʽʣ]ʧʨʦʧʘʥʜʽʦʘʪʽʚ, ʘ ʚʠʭʽʜ ʧʨʦʜʫʢʪʽʚ ʪʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʘʪʘʣʽʟʘʪʦʨʘ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʪʨʽʡ ʝʪʘʥʦʣʷʪʫ 

ʟʙʽʣʴʰʫʻ ʚʠʭʽʜ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʤʝʥʰʫʻ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʨʝʘʢʮʽʾ. 
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ʂʘʩʴʷʥʝʥʢʦ ɻ. ʗ., ʎʠʙʫʣʴʥʷʢ ɯ. ɺ. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʽʯʢʠ ʉʫʣʘ. ï 

ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 15: 61ï63. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

ʋ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʝʟʦʥʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʦʩʥʦʚʥʠʤʠ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ  

ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ʄʝʪʦʜʘʤʠ ʪʠʪʨʠʤʝʪʨʽʾ, ʡʦʥʦʤʝʪʨʽʾ, ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʽʾ 

ʚʩʪʘʥʦʚʣʝʥʦ ʢʘʪʽʦʥ-ʘʥʽʦʥʥʠʡ ʩʢʣʘʜ ʚʦʜʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʘʪʽʦʥ-ʘʥʽʦʥʥʠʡ ʩʢʣʘʜ, ɻɼʂ. 

 

Kasyanenko G. Ya., Tsibulniak  I. V. The chemical composition of the surface waters of the 

Sula river. ï Prirodniļ³ nauki. ï 2018. ï 15: 61ï63. 

Sumy State Pedagogical University named after A. S Makarenko 

The results of seasonal observations on the main hydrochemical parameters of surface 

waters are given in the paper. The cation-anionic composition of water is established by methods 

of titrimetry, ionometry, photocolorimetry. 

Key words: cation-anion composition, MPC. 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʤʘʣʽ ʪʘ ʩʝʨʝʜʥʽ ʨʽʯʢʠ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʾ ʫʚʘʛʠ ʱʦʜʦ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʚʦʜʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʧʝʨʝʚʘʞʥʦ ʜʦʱʦʚʦʛʦ 

ʞʠʚʣʝʥʥʷ ʽ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʚʞʝ ʚʪʨʘʪʠʣʘ ʧʨʠʨʦʜʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ. 

ʊʦʤʫ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʾ ʦʯʠʩʪʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʧʦʙʫʪʦʚʠʭ ʩʪʦʢʽʚ ʪʘ ʩʢʠʜʽʚ 

ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʥʝʧʝʨʝʜʙʘʯʝʥʦʾ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ [1]. ʇʨʦʙʣʝʤʘ 

ʦʭʦʨʦʥʠ ʨʽʯʦʢ ʧʦʪʨʝʙʫʻ ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʚʠʨʽʰʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʧʘʤôʷʪʘʪʠ, ʱʦ ʧʨʠ ʟʘʙʨʫʜʥʝʥʠʭ ʤʘʣʠʭ ʨʽʯʢʘʭ ʚʘʞʢʦ ʟʙʝʨʝʛʪʠ ʡ ʚʝʣʠʢʽ. 

ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʭʘʨʘʢʪʝʨ ʪʘ ʨʽ-

ʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʨʘʡʦʥʫ ʘʙʦ ʤʽʩʪʘ [3]. 

ʆʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫʤʦʚ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʯʦʢ ï ʧʦʚʥʝ ʧʨʠʧʠʥʝʥʥʷ ʚʠʢʠʜʫ 

ʚ ʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ, ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ [5]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ̒  ʭʽʤʽʯʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʽʯʢʠ ʉʫʣʘ 

ʟʘ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨ. ʉʫʣʠ ʙʫʚ ʟʘʜʽʷʥʠʡ ʢʦʤʧʣʝʢʩ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ 
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ʘʥʘʣʽʟʫ: ʡʦʥ-ʩʝʣʝʢʪʠʚʥʘ ʧʦʪʝʥʮʽʦʤʝʪʨʽʷ (pH, Clï, NO3
ï, NH4

+), ʨʝʜʦʢʩʠʤʝʪʨʽʷ 

(ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʆɺʇ) ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʽʷ (PO4
3ï), ʪʫʨʙʽʜʠʤʝʪʨʽʷ 

(SO4
2ï), ʧʝʨʤʘʥʛʘʥʘʪʦʤʝʪʨʽʷ (ʭʽʤʽʯʥʝ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ, ʍʉʂ) ʪʘ 

ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʯʥʝ ʪʠʪʨʫʚʘʥʥʷ (ʟʘʛʘʣʴʥʘ ʪʚʝʨʜʽʩʪʴ) [2, 6].  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʦʙʨʘʥʽ ʧôʷʪʴ ʤʽʩʮʴ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ 

ʧʦʚʝʨʭʥʝʚʦʾ ʚʦʜʠ ʨ. ʉʫʣʘ, ʱʦ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʪʘʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ:  

1. ʩ. ʇʝʯʠʱʝ (ʉʫʤʩʴʢʠʡ ʨʘʡʦʥ); 

2. ʩ. ʂʦʤʠʰʘʥʢʘ (ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʠʡ ʨʘʡʦʥ); 

3. ʩ. ʂʦʨʦʚʠʥʮʽ (ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʠʡ ʨʘʡʦʥ); 

4. ʩ. ʇʫʩʪʦʚʽʡʪʽʚʢʘ (ʈʦʤʝʥʩʴʢʠʡ ʨʘʡʦʥ); 

5. ʩ. ʏʝʙʝʨʷʢʠ (ʈʦʤʝʥʩʴʢʠʡ ʨʘʡʦʥ). 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʯʘʩʪʠʥʘ ʨʦʙʦʪʠ  ʚʠʢʦʥʘʥʘ ʥʘ ʙʘʟʽ 

ʣʘʙʦʨʘʪʦʨʽʾ ʭʽʤʽʢʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʢʘʬʝʜʨʠ ʭʽʤʽʾ ʪʘ ʤʝʪʦʜʠʢʠ 

ʥʘʚʯʘʥʥʷ ʭʽʤʽʾ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʙʽʨ ʫʩʝʨʝʜʥʝʥʠʭ ʟʨʘʟʢʽʚ ʧʨʠʨʦʜʥʠʭ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʽʯʢʠ ʉʫʣʘ ʪʘ ʾʭ ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʽ ʫ ʣʽʪʥʽʡ ʤʝʞʝʥʝʚʠʡ  

ʧʝʨʽʦʜ 2018 ʨʦʢʫ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʚʝʜʝʥʽ ʫ 

ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨ.ʉʫʣʘ 

ˉ 

ʟ/ʧ 

ʇʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʚʦʜʠ 
ʈʦʟʤʽʨʥʽʩʪʴ 

ɻɼʂ 

(ʥʦʨʤʘ) 

ʅʦʤʝʨ ʧʨʦʙʠ 

1 2 3 4 5 

1 ʨʅ  6,5õ7,5 7,08 7,21 7,14 6,96 7,02 

2 
ɿʘʛʘʣʴʥʘ 

ʪʚʝʨʜʽʩʪʴ 

ʤʤʦʣʴ/ʣ 
10 2,8 1,4 4,35 2,3 1,16 

3 SO4
2- ʤʛ/ʣ 500 118 97 153 67 83 

4 Cl- ʤʛ/ʣ 350 180 210 154 87 95 

5 NH4
+ ʤʛ/ʣ 2,6 0,54 0,31 0,68 0,35 0,85 

6 NO3
- ʤʛ/ʣ 45 16 12,4 12,5 22,5 14,5 

7 PO4
3- ʤʛ/ʣ 3,5 1,15 2,24 1,38 1,94 2,46 

8 NO2
ï ʤʛ/ʣ 3,3 2,2 1,79 1,25 1,35 0,87 

9 ʍʉʂ (ʇʆ) ʤʛʆ/ʣ 5,0 4,4 2,9 2,4 2,0 4,7 

10 ʆɺʇ ʤɺ  168 156 181 163 191 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʨʘʟʢʽʚ ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʨʅ, ʟʘʛʘʣʴʥʘ ʪʚʝʨʜʽʩʪʴ, ʧʝʨʤʘʥʛʘʥʘʪʥʘ ʦʢʠʩʥʶʚʘʥʽʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʽʾ Clï, 

NO3
ï, NO2

ï, NH4
+, PO4

3ï, SO4
2ï-ʡʦʥʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʥʦʨʤ ʪʘ ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ [4, 6]. ɺʦʜʘ 

ʨ. ʉʫʣʘ ʥʘʣʝʞʠʪʴ ʜʦ ʥʝʡʪʨʘʣʴʥʠʭ ʚʦʜ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʤʽʨʥʦʶ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʽʟ ʥʝʚʠʩʦʢʦʶ ʪʚʝʨʜʽʩʪʶ. ɿʥʘʯʝʥʥʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʫ ʚʩʽʭ ʟʨʘʟʢʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 150õ200 ʤɺ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʛʘʨʥʫ ʘʝʨʘʮʽʶ ʚʦʜʠ ʨ. ʉʫʣʘ ʪʘ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʝʥʦʛʦ ʚ ʥʽʡ ʢʠʩʥʶ. 

ʊʘʢʘ ʦʢʠʩʥʘ ʩʠʪʫʘʮʽʷ ʻ ʪʠʧʦʚʦʶ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʯʠʩʪʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. 

ɺʠʩʥʦʚʢʠ. ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʢʣʘʜʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʛʽʜʨʦʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʨʭʥʝʚʽ 

ʚʦʜʠ ʨ. ʉʫʣʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʝʨʞʘʚʥʠʤ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʷʢʦʩʪʽ. 

ʎʝ ʩʚʽʜʯʠʪʴ ʥʝʩʫʪʪʻʚʝ ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʽʯʢʫ ʚ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʪʘ ʾʾ ʥʝʚʪʨʘʯʝʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʦʯʠʱʝʥʥʷ. 
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ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɽʂʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ 

ʈɯʏʂʀ ʉɺʀɻɸ 
ʂʘʩʴʷʥʝʥʢʦ ɻ. ʗ., ʗʢʫʰʝʚ ɺ. ɯ. ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʨʽʯʢʠ ʉʚʠʛʘ. ï ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 15: 63ï66. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ 

ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦʛʦ ʦʙôʻʢʪʫ. ɺʠʟʥʘʯʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʟʦʢʨʝʤʘ ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʜʝʣʴ, ʤʦʜʝʣʶʚʘʥʥʷ, ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ  
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Kasyanenko G. Ya., Yakushev V. I . Modeling and forecasting of the ecological state of the 

Svyga river. ï Prirodniļ³ nauki. ï 2018. ï 15: 63ï66. 

Sumy State Pedagogical University named after A. S Makarenko 

Methods of constructing mathematical models are investigated in the work. The expediency 

of using simulation is determined. The peculiarities of the application of mathematical models, in 

particular for forecasting and evaluation of the state of the investigated object, are determined. 
Keywords: model, modeling, computer modeling 

 

ɿ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʰʠʨʦʢʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʚʘʶʪʴ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʟ ʧʦʜʘʣʴʰʠʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʾʭ 

ʨʽʟʥʦʚʠʜʽʚ (ʣʘʪ. modulus ï ʟʨʘʟʦʢ).  

ʄʦʜʝʣʴ ï ʮʝ ʦʙô̒ ʢʪ, ʱʦ ʢʦʥʩʪʨʫʶʻʪʴʩʷ ʩʫʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʤʘʪʝʨʽʘʣʴʥʽʡ ʯʠ ʽʜʝʘʣʴʥʽʡ ʬʦʨʤʽ, ʟʘʤʽʱʫʻ ʦʙô̒ ʢʪ-ʦʨʠʛʽʥʘʣ  ̔ʚʽʜʦʙʨʘʞʘʻ ʯʠ 

ʚʽʜʪʚʦʨʶʻ ʡʦʛʦ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʽ ʚʣʘʩʪʠʚʦʩʪʽ; ʙʫʜʫʻʪʴʩʷ  ʟ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʝʚʥʦʛʦ ʦʙô̒ ʢʪʫ; ʬʫʥʢʮʽʻʶ ʷʢʦʛʦ  ̒ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʧʨʦ ʦʙô̒ ʢʪ; ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʠʪʠ ʟʥʘʥʥʷ ʧʨʦ ʦʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ [1, ʩ. 12].  

ʄʦʜʝʣʶʚʘʥʥʷ (ʬʨ. simulation) ï ʮʝ ʧʨʦʮʝʩ ʩʠʤʚʦʣʽʯʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ 

ʨʝʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʮʽʥʠʪʠ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʟʘʣʝʞʥʽʩʪʴ  ʤʽʞ 

ʝʣʝʤʝʥʪʘʤʠ ʮʽʻʾ ʩʠʩʪʝʤʠ1 [2].  

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ï ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʠʱ, ʧʨʦʮʝʩʽʚ ʘʙʦ 

ʩʠʩʪʝʤ ʰʣʷʭʦʤ ʚʠʚʯʝʥʥʷ ʾʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ (ʪʦʙʪʦ ʩʫʢʫʧʥʦʩʪʽ ʨʽʚʥʷʥʴ, 

ʷʢʽ ʦʧʠʩʫʶʪʴ ʦʙô̒ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ) [3]. ʇʨʦʪʝ ʦʮʽʥʶʶʯʠ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ ʪʦʯʥʦ ʤʘʪʝʤʘʪʠʯʥʦ ʦʧʠʩʘʪʠ ʨʝʘʣʴʥʫ ʩʠʩʪʝʤʫ. 

ʋ ʧʝʚʥʠʭ ʩʪʘʥʘʭ ʟʘ ʧʝʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʥʠʢʘʶʪʴ 

ʩʠʪʫʘʮʽʾ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ 

ʦʙôʻʜʥʫʶʪʴ ʚ ʦʜʥʫ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ ʥʘ ʤʦʜʝʣʴʥʦʤʫ ʨʽʚʥʽ ʟʥʘʥʥʷ ʧʨʦ ʝʣʝʤʝʥʪʠ 

ʩʠʩʪʝʤʠ ʪʘ ʪʠʧʠ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʫʶʪʴ ʜʘʥʽ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘʜ ʩʠʩʪʝʤʦʶ [4].  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ̒  ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʉʚʠʛʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʩʧʨʦʱʝʥʫ çʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʠʥʘʤʽʢʠ ʷʢʦʩʪʽ ʨʽʯʢʦʚʦʾ 

ʚʦʜʠè: 
Ὠὼὸ

Ὠὸ
Ὃ ὸ ὼὸȟὰ ρȟςȟσ 

ὼπ ὼ 

Ὃ ὸ Ὧ 
Ὃ ὸ Ὧ ρ Ὡ ȟ  

Ὃ ὸ Ὧ ρ Ὡ
ȟϽȟ 
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ʜʝ: x ð ʮʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʱʦ ʤʦʜʝʣʶʻʪʴʩʷ; 

Gl (t) ð ʬʫʥʢʮʽʷ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ l-ʾ (l = 1, 2 ʯʠ 3) ʢʽʣʴʢʦʩʪʽ ʛʨʫʧ 

ʧʦʩʣʽʜʦʚʥʦ-ʦʜʥʦʯʘʩʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʟʤʽʥʫ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ x; 

x0 ð ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ x(t) ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t = 0; 

T ð ʽʥʪʝʨʚʘʣ ʯʘʩʫ, ʜʣʷ ʷʢʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ; 

k1,k2,k3 ð ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʧʨʦʪʽʢʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʟʘ ʫʤʦʚʠ ʾʭ ʽʟʦʣʴʦʚʘʥʦʛʦ ʧʨʦʪʽʢʘʥʥʷ, ʪʘ ʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ, 

ʥʘ ʷʢʠʡ ʚʦʥʠ ʜʽʶʪʴ [4]. 

ʉʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʥʘʥʝ ʥʘ ʙʘʟʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ çMATLABè, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʘʧʘʨʘʪʫ 

ʜʣʷ ʢʦʨʝʛʫʚʘʥʥʷ ʬʦʨʤʫʣʴʥʦʛʦ ʟʘʧʠʩʫ ʤʦʜʝʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʢʘʪʽʦʥ-ʘʥʽʦʥʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ ʨ. ʉʚʠʛʘ.  ʋ ʨʘʤʢʘʭ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʧʦʙʫʜʦʚʘʥʘ ʜʽʘʛʨʘʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ (ʨʠʩʫʥʦʢ), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʛʥʦʟ ʚʤʽʩʪʫ ʦʢʨʝʤʠʭ ʡʦʥʽʚ ʫ ʨʽʯʮʽ ʫ 

2020 ʨʦʮʽ ʚ ʦʜʠʥʠʮʷʭ ʛʨʘʥʠʯʥʦ-ʜʦʧʫʩʪʠʤʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ (ɻɼʂ). ʇʨʠ 

ʥʘʷʚʥʦʩʪʽ ʽʩʥʫʶʯʠʭ ʜʞʝʨʝʣ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʚʘʨʪʦ ʦʯʽʢʫʚʘʪʠ 

ʩʪʽʡʢʦʛʦ ʽ ʩʫʪʪʻʚʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ ɻɼʂ ʫ ʨʽʯʮʽ ʩʧʦʣʫʢ ʪʘʢʠʭ ʙʽʦʛʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʷʢ ʌʦʩʬʦʨ ʪʘ ʅʽʪʨʦʛʝʥ. ɸʥʘʣʽʟʫʶʯʠ ʜʽʘʛʨʘʤʫ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʨʽʯʢʘ ʉʚʠʛʘ ʟʘʟʥʘʻ ʟʥʘʯʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʧʦʪʨʝʙʫʻ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ.  

 
ʈʠʩ.  ɼ̔ ʘʛʨʘʤʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨ. ʉʚʠʛʘ  

(ʧʨʦʛʥʦʟ ʥʘ 2020 ʨʽʢ). 
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ɺʠʩʥʦʚʢʠ.  ʇʨʠʨʦʜʥʽ ʪʘ ʪʝʭʥʦʛʝʥʥʽ ʢʘʪʘʢʣʽʟʤʠ ʚʠʚʦʜʷʪʴ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ 

ʧʨʦʙʣʝʤʫ ʤʦʜʝʣʶʚʘʥʥʷ  ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʤʽʩʪʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ 

ʛʽʜʨʦ- ʪʘ ʝʢʦʩʠʩʪʝʤʘʭ. ɿ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʤʦʜʝʣʴʥʦʛʦ 

ʧʨʦʛʥʦʟʫ ʜʣʷ ʨ. ʉʚʠʛʘ ʚʘʨʪʦ ʚʞʝ ʩʴʦʛʦʜʥʽ ʚʞʠʪʠ ʥʝʚʽʜʢʣʘʜʥʠʭ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʥʝʾ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʬʘʢʪʦʨʽʚ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ɺɽɹ-ʂɺɽʉʊɯɺ ʊɸ ɺɯɼɽʆ-ʇʈʆɽʂʊɯɺ ʋ 

ɺʀɺʏɽʅʅɯ ʍɯʄɯɰ ɺ ʐʂʆʃɯ 
 

ɹʘʙʝʥʢʦ ʆ. ʄ., ʂʦʤʘʨ ʆ. ɺ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʝʙ-ʢʚʝʩʪʽʚ ʪʘ ʚʽʜʝʦ-ʧʨʦʝʢʪʽʚ ʫ ʚʠʚʯʝʥʥʽ 

ʭʽʤʽʾ ʚ ʰʢʦʣʽ. ï ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ. ï 2018. ï 15: 67ï70. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ. 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʝʙ-ʢʚʝʩʪʽʚ ʪʘ ʚʽʜʝʦ-ʧʨʦʝʢʪʽʚ ʫ ʥʘʚʯʘʥʥʽ 

ʭʽʤʽʾ. ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʨʦʟʢʨʠʪʪʽ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʙ-ʢʚʝʩʪʽʚ ʽ ʫʯʥʽʚʩʴʢʠʭ 

ʚʽʜʝʦ-ʧʨʦʝʢʪʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʭʽʤʽʾ ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʚ ʮʝʡ ʩʧʦʩʽʙ 

ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʢʣʘʜ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʥʘʚʯʘʥʥʷ, ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʝʣʝʢʪʨʦʥʥʝ 

ʥʘʚʯʘʥʥʷ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʚʝʙ-ʢʚʝʩʪ, ʚʽʜʝʦ-ʧʨʝʟʝʥʪʘʮʽʷ, ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʝʢʪ. 

 

Babenko O. M., Komar O. V. The web quests and video projects using in the study of 

chemistry at secondary school. ï Prirodniļ³ nauki. ï 2018. ï 15: 67ï70. 

Sumy State Pedagogical University named after A. S. Makarenko. 

The article considers the application of innovative teaching methods in the educational 

process. The main focus is on the use of web quests and video projects in chemistry training. The 

purpose of the article is to reveal the possibilities of using Web quests and student video projects 

in the process of studying chemistry in the secondary school and thus creating the necessary 

conditions for the activation of educational activities of schoolchildren. 

Key words: secondary education institution, training, teaching methods, e-learning, 

innovative technologies, web quest, video presentation, curriculum. 

 

ɺʩʪʫʧ. ɯʥʬʦʨʤʘʮʽʡʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʍʍɯ ʩʪʦʣʽʪʪʷ ʧʦʪʨʝʙʫʻ ʨʝʬʦʨʤʫʚʘʥʥʷ 

ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ, ʟʘʜʘʯʘ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʧʽʜʛʦʪʦʚʮ ̔ ʝʨʫʜʦʚʘʥʦʾ, ʪʚʦʨʯʦʾ, 

ʢʦʥʢʫʨʝʥʪʥʦ-ʩʧʨʦʤʦʞʥʦʾ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽ ʦʩʦʙʠʩʪʦʩʪʽ. ʊʦʤʫ ʦʜʥʽʻʶ 

ʟ ʧʨʦʚʽʜʥʠʭ ʪʝʤ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʬʦʨʤ, ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ. ʅʦʚʘ 

ʧʘʨʘʜʠʛʤʘ ʦʩʚʽʪʠ ʟʫʤʦʚʠʣʘ ʦʥʦʚʣʝʥʥʷ ʦʩʚʽʪʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʬʦʨʤ, ʤʝʪʦʜʽʚ ʽ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ ʥʘʚʯʘʥʥʽ (e-learning), ʚ 

ʷʢʦʤʫ ʦʩʥʦʚʥʦʶ ʬʽʛʫʨʦʶ ʻ ʫʯʝʥʴ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʮʝʥʪʨʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʚʘʟʽ ʜʦ ʡʦʛʦ ʜʫʤʢʠ, ʥʘ ʩʧʦʥʫʢʘʥʥʽ ʜʦ ʘʢʪʠʚʥʦʩʪʽ, ʥʘ 

ʟʘʦʭʦʯʝʥʽ ʜʦ ʪʚʦʨʯʦʩʪʽ [1].  

 




