
ʈɽʎɽʅɿʀʗ ˉ1 

ʥʘ ʩʪʘʪʴʶ çʂʃʀʄɸʊʀʏɽʉʂʀɽ ʂʆʃɽɹɸʅʀʗ ɺ ʉʈɽɼʅʀʍ ʐʀʈʆʊɸʍ ʉɽɺɽʈʅʆɻʆ 

ʇʆʃʋʐɸʈʀʗ ʇʆ ɼɸʅʅʓʄ ʀɿʋʏɽʅʀʗ ʂɸʄʇɸʅʉʂʀʍ ʇʃɸʅʂʊʆʅʅʓʍ 

ʌʆʈɸʄʀʅʀʌɽʈè 

ʘʚʪʦʨʘ: ʉʦʢʦʣʦʚʘ ɽ.ɸ. 
 

 

ʕʪʘʧ 1. 

ʗ ʜʫʤʘʶ, ʯʪʦ ʷ ʥʝ ʚ ʧʝʨʚʳʡ ʨʘʟ ʯʠʪʘʶ ʧʫʙʣʠʢʘʮʠʠ ʘʚʪʦʨʘ ʩʪʘʪʴʠ. ʆʥʠ ʚʩʝʛʜʘ ʩʦʜʝʨʞʘʪ 

ʠʥʪʝʨʝʩʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʜʘ ʠ ʘʥʘʣʠʟ ʥʝʧʣʦʭ. 

ʅʦ ʦʥ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

1. ɺʩʝ ʧʦʩʪʨʦʝʥʦ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʪʘʢʩʦʥʦʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʟʦʥ. ʕʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʠʟʣʦʞʝʥʳ ʪʦʣʴʢʦ ʚ ʪʝʢʩʪʝ! ɸ ʵʪʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʩ ʪʨʫʜʦʤ. ʂʘʞʜʳʡ 

ʠʩʩʣʝʜʫʝʤʳʡ ʠʥʪʝʨʚʘʣ ʜʦʣʞʝʥ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʛʨʘʬʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʡ 

ʨʘʟʣʠʯʥʳʭ ʪʘʢʩʦʥʦʚ. ʅʝ ʟʥʘʶ ʙʝʨʝʪ ʣʠ ɺʘʰ ʞʫʨʥʘʣ ʮʚʝʪʥʳʝ ʢʘʨʪʠʥʢʠ, ʝʩʣʠ ʜʘ, ʪʦ ʦʥʠ ʙʳʣʠ 

ʙʳ ʦʯʝʥʴ ʵʬʬʝʢʪʥʳʤʠ. ɽʩʣʠ ʥʝʪ, ʚʩʝ ʨʘʚʥʦ ʵʪʦ ʚʩʝ ʚʤʝʩʪʝ ʩ ʪʝʢʩʪʦʤ ʙʫʜʝʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ. 

2. ɸʚʪʦʨʦʤ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʜʨʫʛʠʭ ʩʢʚʘʞʠʥ. ʍʦʪʝʣʦʩʴ ʙʳ 

ʫʚʠʜʝʪʴ ʢʘʨʪʫ ʩ ʙʦʣʴʰʠʤ ʦʭʚʘʪʦʤ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɼʦʣʞʥʘ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʢʘʨʪʠʥʘ ʦʙʱʘʷ ʜʣʷ ʚʩʝʡ ʠʩʩʣʝʜʫʝʤʦʡ 

ʘʚʪʦʨʦʤ ʪʝʨʨʠʪʦʨʠʠ. 

3. ʇʦ ʵʪʦʤʫ ʨʝʛʠʦʥʫ ʚʳʰʣʘ ʙʦʣʴʰʘʷ ʧʦʜʙʦʨʢʘ ʩʪʘʪʝʡ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʆʥʠ 

ʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. ʅʦ ʚʩʝ ʨʘʚʥʦ ʩʨʘʚʥʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ 

ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʬʣʫʢʪʫʘʮʠʷʤ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʧʦʩʪʘʚʣʝʥʳ, ʢʘʢ ʦʥʠ ʩʦʦʪʥʦʩʷʪʩʷ ʩ 

ʜʘʥʥʳʤʠ ʜʨʫʛʦʡ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ? ɺʦʪ ʚʝʜʴ ʯʪʦ ʠʥʪʝʨʝʩʥʦ!  (ʕʪʦ B Huber, M-R. 

Petrizzo, F. Falzoni et al.). 

ʊʦʛʜʘ ʩʪʘʪʴʷ ʟʘʠʛʨʘʝʪ, ʩʪʘʥʝʪ ʠʥʪʝʨʝʩʥʦʡ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʘ ʥʝ ʙʫʜʝʪ 

ʥʦʩʠʪʴ ʭʘʨʘʢʪʝʨ ʘʥʘʣʠʟʘ ʫʟʢʦʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. 

ɺʦʪ ʪʘʢʦʝ ʫ ʤʝʥʷ ʤʥʝʥʠʝ.  

ʉʪʘʪʴʷ ʥʫʞʜʘʝʪʩʷ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʜʦʨʘʙʦʪʢʝ. 

 

ʇʦʜʧʠʩʴ. ʈʝʮʝʥʟʝʥʪ ˉ1. 16.04.2021. 
 

ʆʪ ʨʝʜʘʢʮʠʠ: ʨʝʮʝʥʟʠʷ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʨʝʜʘʢʮʠʝʡ ʘʚʪʦʨʫ. 
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çʂʃʀʄɸʊʀʏɽʉʂʀɽ ʂʆʃɽɹɸʅʀʗ ɺ ʉʈɽɼʅʀʍ ʐʀʈʆʊɸʍ ʉɽɺɽʈʅʆɻʆ 

ʇʆʃʋʐɸʈʀʗ ʇʆ ɼɸʅʅʓʄ ʀɿʋʏɽʅʀʗ ʂɸʄʇɸʅʉʂʀʍ ʇʃɸʅʂʊʆʅʅʓʍ 

ʌʆʈɸʄʀʅʀʌɽʈè. 

 

ɹʣʘʛʦʜʘʨʶ ɺʘʩ ʟʘ ʟʘʤʝʯʘʥʠʷ ʢ ʤʦʝʡ ʩʪʘʪʴʝ.  

1. ʗ ʜʦʙʘʚʠʣʘ ʚ ʩʪʘʪʴʶ ʚʪʦʨʦʡ ʨʠʩʫʥʦʢ (ʨʠʩ. 2). ʇʦ ʩʦʚʝʪʫ ʨʝʮʝʥʟʝʥʪʘ ʩʜʝʣʘʣʘ ʝʛʦ 

ʮʚʝʪʥʳʤ ʠ ʚʩʪʘʚʠʣʘ ʚ ʩʪʘʪʴʶ. (ʊʝʧʝʨʴ ʤʦʡ ʧʨʝʞʥʠʡ ʨʠʩʫʥʦʢ ʠʤʝʥʫʝʪʩʷ ʨʠʩ. 1. ɺʳʩʳʣʘʶ 

ʰʝʩʪʴ ʬʘʡʣʦʚ: ʪʝʢʩʪ ʩʪʘʪʴʠ, ʦʙʘ ʨʠʩʫʥʢʘ, ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʢ ʨʠʩ. 1 ʠ ʢ ʨʠʩ. 2 ʠ ʧʦʜʧʠʩʠ 

ʢ ʨʠʩʫʥʢʘʤ). ʅʘ ʥʦʚʦʤ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʢʦʚʠʥ ʧʣʘʥʢʪʦʥʥʳʭ 

ʬʦʨʘʤʠʥʠʬʝʨ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ 

ʪʘʥʘʪʦʮʝʥʦʟʦʚ ʠ ʜʣʷ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ʕʪʦ ʠʣʣʶʩʪʨʘʮʠʷ ʢ ʠʟʣʦʞʝʥʥʳʤ ʚ 

ʪʝʢʩʪʝ ʩʦʦʪʥʦʰʝʥʠʷʤ. 

2. ʄʦʠ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʥʝʯʥʦ ʞʝ, ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʅʘ 

ʩʪʨʘʥʠʮʝ 15 ʷ ʜʦʙʘʚʠʣʘ ʩʩʳʣʢʫ ʥʘ ʨʘʙʦʪʫ Falzoni F., Petrizzo M.R., Clarke L.J., MacLeod K.G., 

Jenkyns H.C., 2016. ʂʨʦʤʝ ʪʦʛʦ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʨʘʙʦʪʘʤʠ Falzoni et al, 2013; 

Jung et al., 2012; ʃ.ʌ. ʂʦʧʘʝʚʠʯ ʠ ɺ.ʀ. ɺʠʰʥʝʚʩʢʦʡ (2016); ɹʝʥʴʷʤʦʚʩʢʠʡ ʠ ʜʨ., 2014; Niebuhr 

et al., 2011; Zakharov et al., 2006; 2007; ɿʘʭʘʨʦʚ ʠ ʜʨ., 2004). ʇʨʦʠʩʭʦʜʷʱʠʝ ʚ ʠʟʫʯʘʝʤʦʤ ʥʘʤʠ 

ʨʘʡʦʥʝ ʧʦʟʜʥʝʢʘʤʧʘʥʩʢʦʝ ʧʦʭʦʣʦʜʘʥʠʝ çʧʦʛʨʘʥʠʯʥʳʤ ʩʦʙʳʪʠʝʤ (CMBE)è ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ 




