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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʦʙʱʝʡ ʨʝʘʥʠʤʘʪʦʣʦʛʠʠ 

ʠʤ. ɺ.ɸ. ʅʝʛʦʚʩʢʦʛʦè ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʢʣʠʥʠʯʝʩʢʠʡ ʮʝʥʪʨ ʨʝʘʥʠʤʘʪʦʣʦʛʠʠ ʠ ʨʝʘʙʠʣʠʪʦʣʦʛʠʠè. 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ: 

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ 

ʥʘʫʢʠ ʈʌ ʄʦʨʦʟ ɺʠʢʪʦʨ ɺʘʩʠʣʴʝʚʠʯ; 

ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʂʦʟʣʦʚʘ ɽʣʝʥʘ ʂʘʨʣʦʚʥʘ. 

 

 

 

 

 

 

 

 

 

ɺʝʜʫʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ: ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʥʘʫʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʙʱʝʡ ʧʘʪʦʣʦʛʠʠ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠè. 

 

 

ɿʘʱʠʪʘ ʩʦʩʪʦʠʪʩʷ ç___è _________ 2020 ʛ. ʚ ç____è ʯʘʩʦʚ ʥʘ ʟʘʩʝʜʘʥʠʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʩʦʚʝʪʘ ɼ 001.059.01 ʥʘ ʙʘʟʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʢʣʠʥʠʯʝʩʢʠʡ ʮʝʥʪʨ ʨʝʘʥʠʤʘʪʦʣʦʛʠʠ ʠ 

ʨʝʘʙʠʣʠʪʦʣʦʛʠʠè, ʘʜʨʝʩ: 107031, ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ, ʇʝʪʨʦʚʢʘ ʫʣ., ʜ. 25, ʩʪʨ. 2.  

ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʠ ʥʘ ʩʘʡʪʝ ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʦʙʱʝʡ ʨʝʘʥʠʤʘʪʦʣʦʛʠʠ ʠʤʝʥʠ ɺ.ɸ. ʅʝʛʦʚʩʢʦʛʦ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʌʝʜʝʨʘʣʴʥʳʡ 

ʥʘʫʯʥʦ-ʢʣʠʥʠʯʝʩʢʠʡ ʮʝʥʪʨ ʨʝʘʥʠʤʘʪʦʣʦʛʠʠ ʠ ʨʝʘʙʠʣʠʪʦʣʦʛʠʠè, ʘʜʨʝʩ ʩʘʡʪʘ 

www.niiorramn.ru.  

ɸʚʪʦʨʝʬʝʨʘʪ ʨʘʟʦʩʣʘʥ ç___è _______ 2020 ʛ.  

 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ,  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ,  

ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ    ɼʦʣʛʠʭ ɺʣʘʜʠʤʠʨ ʊʝʨʝʥʪʴʝʚʠʯ  



3 
 

ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ɻʝʤʦʪʨʘʥʩʬʫʟʠʷ ï ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʪʷʞʸʣʳʭ ʢʨʦʚʦʧʦʪʝʨʷʭ, ʪʨʘʚʤʘʭ, ʘʥʝʤʠʠ, ʦʥʢʦʪʝʨʘʧʠʠ, ʩʝʧʩʠʩʝ ʠ 

ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ [ɻʦʨʦʜʝʮʢʠʡ ɺ. ʄ., 2012; Sparrow R. L., 

2015; DeSantis S. M. et al., 2019; Jones A. R. et al., 2019]. 

ʂʘʞʜʳʡ ʛʦʜ ʚ ʤʠʨʝ ʧʨʠʛʦʪʘʚʣʠʚʘʶʪ ʦʢʦʣʦ 117,4 ʤʠʣʣʠʦʥʘ ʜʦʥʦʨʩʢʠʭ ʝʜʠʥʠʮ 

ʢʨʦʚʠ (ʧʦ 450 ʤʣ) [ɺʆɿ, 2019], ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʝʨʝʣʠʚʘʥʠʷ ʜʝʩʷʪʢʘʤ 

ʤʠʣʣʠʦʥʦʚ ʧʘʮʠʝʥʪʦʚ. ɼʣʷ ʪʨʘʥʩʬʫʟʠʠ ʠʩʧʦʣʴʟʫʶʪ ʢʦʤʧʦʥʝʥʪʳ ʢʨʦʚʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʵʨʠʪʨʦʮʠʪʘʨʥʫʶ ʚʟʚʝʩʴ (ʕɺ) ʚ ʨʝʩʫʩʧʝʥʟʠʨʫʶʱʝʤ ʨʘʩʪʚʦʨʝ 

[ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 797, 2019]. ʉʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ɺʆɿ 

ʕɺ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʪʨʘʥʩʬʫʟʠʠ, ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʧʨʠ 4 ᴈ ʚ ʪʝʯʝʥʠʝ 42-ʭ 

ʩʫʪʦʢ [WHO, 2001].  

ʇʨʠ ʛʝʤʦʪʨʘʥʩʬʫʟʠʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʦʩʣʦʞʥʝʥʠʷ ʛʝʤʦʣʠʪʠʯʝʩʢʦʛʦ ʠ 

ʥʝʛʝʤʦʣʠʪʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʨʘʟʣʠʯʥʳʝ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠ ʜʨʫʛʠʝ [DôAlessandro 

A. et al., 2010; Yoshida T. et al., 2019]. ɺ ʪʨʘʥʩʬʫʟʠʦʣʦʛʠʠ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʤʦʣʦʜʦʡè (çfreshè) (ʜʦ 21-ʛʦ ʜʥʷ ʭʨʘʥʝʥʠʷ) ʠ çʩʪʘʨʦʡè (çoldè) 

(ʙʦʣʝʝ 21-ʛʦ ʜʥʷ ʭʨʘʥʝʥʠʷ) ʕɺ [Zallen G. et al., 1999; Jones A. R. et al., 2019]. ʇʨʠ 

ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʧʘʮʠʝʥʪʦʚ, ʧʨʠ ʦʙʰʠʨʥʳʭ ʢʨʦʚʦʧʦʪʝʨʷʭ, ʧʨʠ ʪʷʞʸʣʳʭ 

ʦʧʝʨʘʮʠʷʭ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺ ʤʝʥʴʰʠʭ ʩʨʦʢʦʚ 

ʭʨʘʥʝʥʠʷ ï 6-12 ʜʥʝʡ [Garc²a-Roa M. et al., 2017; Yoshida T. et al., 2019].  ʆʜʥʘʢʦ 

ʝʜʠʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʘʭ ʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʚʳʨʘʙʦʪʘʥʦ ʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʡ [Garraud O., 

2017]. 

ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʧʝʨʝʣʠʚʘʥʠʠ ʵʨʠʪʨʦʮʠʪʦʚ, 

ʭʨʘʥʷʱʠʭʩʷ ʙʦʣʝʝ ʪʨʝʭ ʥʝʜʝʣʴ, ʪʦ ʝʩʪʴ çʩʪʘʨʳʭè ʵʨʠʪʨʦʮʠʪʦʚ, 

ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʕɺ ʨʠʩʢ ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ [Garraud O., 2017; Jones A. R. et al., 2019].  

ɺ ʕɺ ʧʦ ʤʝʨʝ ʝʸ ʭʨʘʥʝʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʵʨʠʪʨʦʮʠʪʘʭ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʧʘʪʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ï ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ, 

ʚʳʟʳʚʘʶʱʠʝ ʦʢʩʠʜʘʪʠʚʥʳʡ ʩʪʨʝʩʩ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʥʷʝʪʩʷ ʤʦʨʬʦʣʦʛʠʷ 

ʵʨʠʪʨʦʮʠʪʦʚ [ʄʦʨʦʟ ɺ. ɺ. ʠ ʩʦʘʚʪ., 2013; ɹʘʙʫʰʢʠʥʘ ʀ. ɺ. ʠ ʩʦʘʚʪ., 2015; Kozlova 

E. et al., 2017], ʥʘʨʫʰʘʝʪʩʷ ʠʦʥʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥ, ʫʤʝʥʴʰʘʝʪʩʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ 2,3-ʜʠʬʦʩʬʦʛʣʠʮʝʨʘʪʘ, ʦʙʨʘʟʫʶʪʩʷ ʧʦʨʳ ʚ ʣʠʧʠʜʥʦʤ ʙʠʩʣʦʝ, 

ʚʦʟʥʠʢʘʝʪ ʚʝʟʠʢʫʣʷʮʠʷ [Willekens F. L. A. et al., 2008; Bosman G. J. et al.,  2010; 

Henkelman S. et al., 2010; Oprisan B., 2017; ɼʝʨʶʛʠʥʘ ɸ. ɺ. ʠ ʩʦʘʚʪ, 2018]. ʊʘʢʠʝ 

ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʫʚʝʣʠʯʠʚʘʪʴ ʨʠʩʢʠ ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ï ʦʩʪʨʳʡ 

ʛʝʤʦʣʠʟ, ʦʩʪʨʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʦʪʝʢ ʣʝʛʢʠʭ, ʥʘʨʫʰʝʥʠʝ ʛʝʤʦʩʪʘʟʘ ʠ 



4 
 

ʜʨʫʛʠʝ [ɸʬʦʥʠʥ ɸ. ʅ. ʠ ʩʦʘʚʪ., 2009; Vandromme M. J. et al., 2009; ɻʦʨʦʜʝʮʢʠʡ ɺ. 

ʄ., 2012; ʊʨʝʢʦʚʘ ʅ. ɸ. ʠ ʩʦʘʚʪ, 2014].   

ʆʜʥʘʢʦ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ çʩʪʘʨʝʥʠʷè ʵʨʠʪʨʦʮʠʪʦʚ ʠʟʫʯʝʥʳ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ʅʝ ʷʩʥʦ ʚ ʯʸʤ ʩʦʩʪʦʷʪ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʪʣʠʯʠʷ çʤʦʣʦʜʦʡè ʠ 

çʩʪʘʨʦʡè ʕɺ, ʢʘʢʦʚʘ ʧʨʠʯʠʥʘ ʩʪʘʨʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʢʘʢʦʚʳ ʤʝʭʘʥʠʟʤʳ ʪʘʢʦʛʦ 

ʩʪʘʨʝʥʠʷ, ʢʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʤʝʤʙʨʘʥʘʭ ʠ ʮʠʪʦʩʢʝʣʝʪʝ ʵʨʠʪʨʦʮʠʪʦʚ. 

ʇʦʵʪʦʤʫ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʪʚʝʯʘʶʱʠʝ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ, ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ 

ʘʢʪʫʘʣʴʥʳʤʠ. 

ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʭʨʘʥʷʱʠʭʩʷ ʬʠʣʴʪʨʦʚʘʥʥʳʭ ʵʨʠʪʨʦʮʠʪʘʭ 

ʫʢʦʨʘʯʠʚʘʶʪ ʩʨʦʢʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ 

ʛʝʤʦʢʦʥʩʝʨʚʘʥʪʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʨʦʢʠ ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʢʨʦʚʠ, ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ ʙʘʟʦʚʳʭ ʦʙʲʸʤʦʚ 

ʧʘʢʝʪʠʨʦʚʘʥʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ. 

ɸʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʠʟʤʝʥʝʥʠʷʤʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʠʭ ʤʝʤʙʨʘʥ ʠ 

ʧʦʙʦʯʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʧʝʨʝʣʠʚʘʥʠʝ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ 

ʧʨʦʪʦʢʦʣ, ʢʦʪʦʨʳʡ ʩʦʛʣʘʩʦʚʳʚʘʝʪ ʜʦʣʛʦʩʨʦʯʥʦʝ ʭʨʘʥʝʥʠʝ (ʜʦ 42-ʭ ʜʥʝʡ) ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʘ ʩ ʜʨʫʛʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ, 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʥʪʝʥʩʠʚʥʳʭ ʜʝʙʘʪʦʚ ʠ ʜʠʩʢʫʩʩʠʡ [DôAlessandro A. et al., 

2010].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʳʷʚʠʪʴ ʥʘʨʫʰʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʞʸʩʪʢʦʩʪʠ ʤʝʤʙʨʘʥ 

ʜʣʠʪʝʣʴʥʦ ʭʨʘʥʷʱʠʭʩʷ ʵʨʠʪʨʦʮʠʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʛʝʤʦʪʨʘʥʩʬʫʟʠʠ, ʜʣʷ 

ʦʮʝʥʢʠ ʠʭ ʢʘʯʝʩʪʚʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʀʩʩʣʝʜʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʥʘʥʦʩʪʨʫʢʪʫʨʳ ʠʭ ʤʝʤʙʨʘʥ 

ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ.  

2. ʀʟʤʝʨʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʠʭ ʠʟʤʝʥʝʥʠʷ ʧʦ 

ʤʝʨʝ ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ.  

3. ʀʟʤʝʨʠʪʴ ʤʦʜʫʣʴ ʖʥʛʘ ʤʝʤʙʨʘʥ ʥʘʪʠʚʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʜʠʥʘʤʠʢʫ ʝʛʦ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʟʦʥʫ ʦʜʥʦʨʦʜʥʦʡ ʣʠʥʝʡʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʤʝʤʙʨʘʥ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ. 

5. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ 

ʚʟʚʝʩʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʙʝʩʢʠʩʣʦʨʦʜʥʦʡ ʩʨʝʜʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʫʪʦʢ 

ʭʨʘʥʝʥʠʷ ʠ ʦʮʝʥʠʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʮʠʪʦʩʢʝʣʝʪʘ, 

ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʝʤʙʨʘʥ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ. 
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ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʦ 19-21-ʭ ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʛʝʤʦʢʦʥʩʝʨʚʘʥʪʝ 

ʧʘʨʘʤʝʪʨʳ ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʤʦʜʫʣʷ ʖʥʛʘ ʤʝʤʙʨʘʥ ʠʟʤʝʥʷʶʪʩʷ ʤʦʥʦʪʦʥʥʦ ʚ ʧʨʝʜʝʣʘʭ 

21 5%. ʅʘ 19-21-ʝ ʩʫʪʢʠ ʚʦʟʥʠʢʘʝʪ ʬʘʟʘ ʥʝʣʠʥʝʡʥʦʡ ʘʢʪʠʚʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ. 

ʕʪʘ ʬʘʟʘ ʜʣʠʪʩʷ ʜʦ 24-28-ʭ ʩʫʪʦʢ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʨʫʰʝʥʠʷ ʩʚʦʡʩʪʚ ʤʝʤʙʨʘʥ 

ʵʨʠʪʨʦʮʠʪʦʚ ʥʘʨʘʩʪʘʶʪ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤʠ. 

ʇʦʢʘʟʘʥ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʥʘʨʫʰʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʮʠʪʦʩʢʝʣʝʪʘ: 

ʨʘʟʨʳʚ ʬʠʣʘʤʝʥʪʦʚ ʮʠʪʦʩʢʝʣʝʪʘ, ʫʪʦʣʱʝʥʠʝ ʠʭ ʟʘ ʩʯʝʪ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʙʝʣʢʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʦʙʲʝʜʠʥʝʥʠʝ ʤʝʣʢʠʭ ʧʦʨ ʚ ʢʨʫʧʥʳʝ ʧʦ ʤʝʨʝ ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ 

ʚʟʚʝʩʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʚʩʝʭ ʧʦʨ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʜʫʣʴ ʖʥʛʘ ɽ ʥʘʪʠʚʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʩʦʩʪʘʚʠʣ 104 ʢʇʘ (3-

ʡ ʜʝʥʴ ʭʨʘʥʝʥʠʷ), 135 ʢʇʘ (21-ʡ ʜʝʥʴ), 249 ʢʇʘ (42-ʡ ʜʝʥʴ). ʋʚʝʣʠʯʝʥʠʝ ɽ ʧʦʩʣʝ 

19-21-ʛʦ ʜʥʷ ʭʨʘʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʩʥʠʞʝʥʠʷ 

ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʢʣʝʪʦʢ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʪʨʘʥʩʬʫʟʠʠ. 

ɺʚʝʜʝʥ ʥʦʚʳʡ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ Ὤ , ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʛʣʫʙʠʥʫ 

ʦʜʥʦʨʦʜʥʦʡ ʣʠʥʝʡʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʤʝʤʙʨʘʥ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʚʳʯʠʩʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʠʣʦʚʦʡ ʢʨʠʚʦʡ ʩʪʝʧʝʥʥʦʡ 

ʬʫʥʢʮʠʝʡ Ὂ̓̆̏Ὤ̑ ὥὬ. ɼʦ 21-ʛʦ ʜʥʷ ʭʨʘʥʝʥʠʷ ʚʝʣʠʯʠʥʘ Ὤ  ʩʦʭʨʘʥʷʣʘʩʴ ʥʘ 

ʫʨʦʚʥʝ 760 280 ʥʤ. ʂ 42-ʤʫ ʜʥʶ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ Ὤ  ʫʤʝʥʴʰʠʣʦʩʴ 

ʥʘ 113%.  

ʇʦʢʘʟʘʥʘ ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ὶ πȟψψȟὴ πȟπυ ʤʝʞʜʫ ʜʠʥʘʤʠʢʦʡ 

ʥʘʨʫʰʝʥʠʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʜʠʥʘʤʠʢʦʡ ʨʦʩʪʘ ʤʦʜʫʣʷ ʖʥʛʘ ʤʝʤʙʨʘʥ. 

ʇʦʢʘʟʘʥʘ ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ 

ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʨʅ ʛʝʤʦʢʦʥʩʝʨʚʘʥʪʘ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʠ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʨʘʙʦʪʢʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʝʨʝʣʠʚʘʝʤʳʭ ʵʨʠʪʨʦʮʠʪʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʜʦ 21-ʛʦ ʜʥʷ ʭʨʘʥʝʥʠʷ 

ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ ʵʨʠʪʨʦʮʠʪʳ ʩʯʠʪʘʶʪʩʷ çʤʦʣʦʜʳʤʠè, ʘ ʧʦʩʣʝ ʵʪʦʛʦ ʩʨʦʢʘ 

çʩʪʘʨʳʤʠè. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ çʩʪʘʨʳʝè 

ʵʨʠʪʨʦʮʠʪʳ ʩʦʟʜʘʶʪ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ 

ʧʘʮʠʝʥʪʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʷ 

ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʤʝʤʙʨʘʥʳ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʚʳʨʘʙʦʪʢʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʜʦʥʦʨʩʢʦʡ ʢʨʦʚʠ ʠ ʚʦʟʤʦʞʥʳʭ ʩʨʦʢʦʚ ʝʝ 



6 
 

ʭʨʘʥʝʥʠʷ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʣʝʯʝʥʠʠ ʧʘʮʠʝʥʪʦʚ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʦʚʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʥʘʥʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʮʠʪʦʩʢʝʣʝʪʘ ʨʘʩʰʠʨʷʶʪ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʭʘʥʠʟʤʝ ʠʟʤʝʥʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʤʦʨʬʦʣʦʛʠʠ ʢʣʝʪʦʢ ʚ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʭʨʘʥʝʥʠʷ ʕɺ. 

ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ Ὤ  ʠ ʣʦʢʘʣʴʥʦʛʦ 

ʤʦʜʫʣʷ ʖʥʛʘ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ ʧʨʠ ʠʭ ʜʚʠʞʝʥʠʠ ʚ ʤʠʢʨʦʩʦʩʫʜʘʭ, ʘ ʪʘʢʞʝ 

ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ, 

ʦʨʜʠʥʘʪʦʨʦʚ, ʚ ʢʫʨʩʘʭ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʨʘʯʝʡ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʇʦ ʤʝʨʝ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʮʠʪʦʩʢʝʣʝʪʘ ʵʨʠʪʨʦʮʠʪʦʚ. ʌʠʣʘʤʝʥʪʳ ʤʘʪʨʠʢʩʘ ʨʘʟʨʳʚʘʶʪʩʷ, 

ʤʝʣʢʠʝ ʧʦʨʳ (ὒ<170 30 ʥʤ) ʦʙʲʝʜʠʥʷʶʪʩʷ ʠ ʬʦʨʤʠʨʫʶʪ ʢʨʫʧʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

(ὒ>450 100 ʥʤ); ʬʠʣʘʤʝʥʪʳ ʫʪʦʣʱʘʶʪʩʷ ʟʘ ʩʯʝʪ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʙʝʣʢʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ; ʧʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʧʦʨ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ.  

2. ʅʘ 19-21-ʝ ʜʥʠ ʭʨʘʥʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʬʘʟʘ ʥʝʣʠʥʝʡʥʦʡ ʘʢʪʠʚʘʮʠʠ ʠʟʤʝʥʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʤʦʜʫʣʷ ʖʥʛʘ ʤʝʤʙʨʘʥ 

ʵʨʠʪʨʦʮʠʪʦʚ. ʕʪʦʪ ʩʨʦʢ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʚʝʣʠʯʝʥʠʷ 

ʨʠʩʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʩʪʪʨʘʥʩʬʫʟʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʧʝʨʝʣʠʚʘʥʠʠ 

ʢʨʦʚʠ ʩʦ ʩʨʦʢʦʤ ʭʨʘʥʝʥʠʷ ʙʦʣʝʝ 21-ʛʦ ʜʥʷ. 

3. ɺʦ ʚʨʝʤʷ ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ ʫʚʝʣʠʯʝʥʠʝ ʤʦʜʫʣʷ ʖʥʛʘ ʪʝʩʥʦ 

ʩʚʷʟʘʥʦ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ ὶ=0,88, ὴ<0,05). 

4. ʉʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ 

ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʨʅ, ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʛʝʤʦʢʦʥʩʝʨʚʘʥʪʘ 

ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ.  

5. ʇʘʨʘʤʝʪʨ Ὤ  ʦʧʨʝʜʝʣʷʝʪ ʛʣʫʙʠʥʫ ʦʜʥʦʨʦʜʥʦʡ ʣʠʥʝʡʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʤʝʤʙʨʘʥ 

ʠ ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʦʡ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʢʣʝʪʦʢ ʢʨʦʚʠ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʧʘʪʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ  ʠ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʚʪʦʨʦʤ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: XXII 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ 

çʃʦʤʦʥʦʩʦʚè (ʄʦʩʢʚʘ, 2015); XXII ʈʦʩʩʠʡʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʢʦʥʛʨʝʩʩʝ çʏʝʣʦʚʝʢ 

ʠ ʣʝʢʘʨʩʪʚʦè (ʄʦʩʢʚʘ, 2015); ʢʦʥʬʝʨʝʥʮʠʠ ʘʥʝʩʪʝʟʠʦʣʦʛʦʚ ʠ ʨʝʘʥʠʤʘʪʦʣʦʛʦʚ 

(ʋʟʙʝʢʠʩʪʘʥ, ɹʫʭʘʨʘ, 2016); 18-ʷ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 
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ʫʯʘʩʪʠʝʤ çɾʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭè (ʄʦʩʢʚʘ, 2016); 27th 

Regional congress of the International Society of Blood Transfusion (Denmark, 

Copenhagen, 2017); 19-ʷ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çɾʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭè (ʄʦʩʢʚʘ, 2017);  ʚ I ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʘʩʧʠʨʘʥʪʦʚ ʠ ʦʨʜʠʥʘʪʦʨʦʚ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʘʥʝʩʪʝʟʠʦʣʦʛʠʠ-ʨʝʘʥʠʤʘʪʦʣʦʛʠʠ ʠ ʨʝʘʙʠʣʠʪʦʣʦʛʠʠè (ʄʦʩʢʚʘ, 2018); 8th AFM 

Biomed conference (Poland, Krakow, 2017); The 4th edition of nanotech France 2018 

International conference and exhibition (France, Paris, 2018); ʦʙʲʝʜʠʥʝʥʥʦʤ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʩʝ çCongress on open issues in thrombosis and hemostasis è 

ʩʦʚʤʝʩʪʥʦ ʩ 9-ʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʝʡ ʧʦ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʤʦʩʪʘʟʠʦʣʦʛʠʠ ʠ 

ʛʝʤʦʨʝʦʣʦʛʠʠ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2018); 20-ʷ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɾʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭè 

(ʄʦʩʢʚʘ, 2018); ʚʦ II ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ) ʘʩʧʠʨʘʥʪʦʚ, ʦʨʜʠʥʘʪʦʨʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʘʥʝʩʪʝʟʠʦʣʦʛʠʠ-ʨʝʘʥʠʤʘʪʦʣʦʛʠʠ ʠ ʨʝʘʙʠʣʠʪʦʣʦʛʠʠè (ʄʦʩʢʚʘ, 2019); 29th Regional 

Congress of the International Society of Blood Transfusion (Switzerland, Basel, 2019);  

9th AFM BioMed conference (Germany, M¿nster, 2019); 21-ʷ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çɾʠʟʥʝʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʷʭè (ʄʦʩʢʚʘ, 2019); XXII Annual Linz Winter Workshop (Austria, Linz, 

2020). 

ɸʧʨʦʙʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʷʣʘʩʴ ʥʘ ʟʘʩʝʜʘʥʠʠ ʋʯʝʥʦʛʦ ʩʦʚʝʪʘ ʅʀʀ ʦʙʱʝʡ 

ʨʝʘʥʠʤʘʪʦʣʦʛʠʠ ʠʤ. ɺ.ɸ. ʅʝʛʦʚʩʢʦʛʦ ʌʅʂʎ ʈʈ 19 ʥʦʷʙʨʷ 2019 ʛ. (ʧʨʦʪʦʢʦʣ ˉ 11). 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 10 ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ 

ʠʟʜʘʥʠʷʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ ʈʌ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟ ʥʠʭ 4 ʩʪʘʪʴʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʞʫʨʥʘʣʘʭ, 

ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ Web of Science ʠ 10 ʩʪʘʪʝʡ ʚʭʦʜʷʪ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

Scopus. ʆʧʫʙʣʠʢʦʚʘʥʦ 18 ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʇʦʣʫʯʝʥʳ ʧʘʪʝʥʪʳ ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2663572 (2018ʛ.) ʠ ˉ 2722898 (2020ʛ.). 

ʇʦʣʫʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʰʝʥʠʝ ʥʘ ʚʳʜʘʯʫ ʧʘʪʝʥʪʘ ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʧʦ ʟʘʷʚʢʝ 

 ̄ 2020111242, 2020 ʛ.  

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʫ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʳʚʦʜʳ ʚʥʝʜʨʝʥʳ ʚ ʨʘʙʦʪʫ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʬʠʟʠʢʠ 

ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʠ ʅʀʀ ʦʙʱʝʡ ʨʝʘʥʠʤʘʪʦʣʦʛʠʠ ʠʤ. ɺ.ɸ. 

ʅʝʛʦʚʩʢʦʛʦ ʌʅʂʎ ʈʈ (ɸʢʪ ʚʥʝʜʨʝʥʠʷ ʦʪ 11.11.2019ʛ.) ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʫʨʩʝ 

ʣʝʢʮʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʨʠ ʦʙʫʯʝʥʠʠ ʦʨʜʠʥʘʪʦʨʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʌʅʂʎ 

ʈʈ(ɸʢʪ ʚʥʝʜʨʝʥʠʷ ʦʪ 08.11.2019ʛ.). 
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ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 165 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʠ ʩʦʩʪʦʠʪ ʠʟ 

ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʩʫʞʜʝʥʠʷ, ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. ʈʘʙʦʪʘ 

ʩʦʜʝʨʞʠʪ 59 ʨʠʩʫʥʢʦʚ ʠ 12 ʪʘʙʣʠʮ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 173 ʠʩʪʦʯʥʠʢʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ 56 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 117 ʟʘʨʫʙʝʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʆʉʅʆɺʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ʈɸɹʆʊʓ 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɻʝʨʤʝʪʠʯʥʳʝ ʧʘʢʝʪʳ ʩ ʕɺ ʩ ʨʝʩʫʩʧʝʥʟʠʨʫʶʱʠʤ ʨʘʩʪʚʦʨʦʤ SAGM ʠ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ CPD ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʮʝʥʪʨʘʭ ʧʝʨʝʣʠʚʘʥʠʷ ʢʨʦʚʠ ʛ. ʄʦʩʢʚʳ. 

ɺʩʝʛʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 6 ʢʦʥʪʝʡʥʝʨʦʚ ʩ ʵʨʠʪʨʦʮʠʪʘʤʠ ʪʨʝʭ ʛʨʫʧʧ 

ʢʨʦʚʠ O (I), A (II), B (III). ʕʨʠʪʨʦʮʠʪʘʨʥʘʷ ʚʟʚʝʩʴ ʭʨʘʥʠʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 42-ʭ ʜʥʝʡ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +4  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɺʆɿ [WHO, 2001]. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʭʨʘʥʝʥʠʶ ʠʟ ʧʘʢʝʪʦʚ ʦʪʙʠʨʘʣʘʩʴ ʧʨʦʙʘ ʦʙʲʝʤʦʤ 13 

ʤʣ ʕɺ ʥʘ 3, 12, 19, 21, 24, 28, 35, 42 ʩʫʪʢʠ ʙʝʟ ʥʘʨʫʰʝʥʠʡ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ, ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʭʨʘʥʝʥʠʷ. ɺʩʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ in vitro ʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ +(20-21) ᴈ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʦʙʨʘʟʮʦʚ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʢʣʝʪʦʢ, ʥʘʥʦʩʪʨʫʢʪʫʨʳ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥ ʠ ʮʠʪʦʩʢʝʣʝʪʘ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʤʦʥʦʩʣʦʠ ʢʣʝʪʦʢ ʠ ʪʝʥʝʡ 

ʩ ʧʦʤʦʱʴʶ ʫʩʪʨʦʡʩʪʚʘ V-Sampler (Vision, ɸʚʩʪʨʠʷ). 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʪʝʥʝʡ ʵʨʠʪʨʦʮʠʪʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʫʜʘʣʝʥʠʠ ʣʠʧʠʜʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʬʠʢʩʘʪʦʨʦʚ: ʦʩʤʦʩ (0,09% NaCl), ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ (3000 ʦʙ., 5 ʤʠʥʫʪ), 

ʠʥʢʫʙʠʨʦʚʘʥʠʝ (τᴈ). ʄʝʪʦʜʠʢʘ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ1. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʥʘ ʧʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʢʨʳʪʦʝ ʨʘʩʪʚʦʨʦʤ ʧʦʣʠʣʠʟʠʥʘ, ʥʘʥʦʩʠʣʦʩʴ 200 ʤʢʣ ʩʫʩʧʝʥʟʠʠ 

ʵʨʠʪʨʦʮʠʪʦʚ ʨʘʟʙʘʚʣʝʥʥʦʡ ʚ 200 ʨʘʟ (PBS, pH 7,4). ɺʨʝʤʷ ʘʜʛʝʟʠʠ ʥʘ ʩʪʝʢʣʝ 

ʩʦʩʪʘʚʣʷʣʦ 30 ʤʠʥʫʪ [ʐʝʨʩʪʶʢʦʚʘ ɽ.ɸ. ʠ ʩʦʘʚʪ., 2019]. 

ɸʪʦʤʥʦ-ʩʠʣʦʚʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʠ ʘʪʦʤʥʦ-ʩʠʣʦʚʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʮʠʪʦʩʢʝʣʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʪʦʤʥʦ-ʩʠʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧ ɸʉʄ 

NTEGRA Prima (NT-MDT Spectrum Instruments, ʈʌ). ʇʦʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʚʳʙʠʨʘʣʠʩʴ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ρππρππ ̍̋  ̍ ʠ ʫʤʝʥʴʰʘʣʠʩʴ ʚʧʣʦʪʴ ʜʦ πȟυ

πȟυ ̍̋ .̍ ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʚ ʩʢʘʥʝ ʙʳʣʦ 512 ʠʣʠ 1024. ʉʢʘʥʠʨʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ ʚʦʟʜʫʭʝ ʚ ʧʦʣʫʢʦʥʪʘʢʪʥʦʤ ʨʝʞʠʤʝ ʩ ʧʦʤʦʱʴʶ ʢʘʥʪʠʣʝʚʝʨʦʚ 

ʩʝʨʠʠ NSG01 ʩ ʟʦʣʦʪʳʤ ʦʪʨʘʞʘʶʱʠʤ ʧʦʢʨʳʪʠʝʤ, ʨʘʜʠʫʩ ʟʦʥʜʘ r=10 ʥʤ, 

ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ’  87-230 ʢɻʮ, ʢʦʵʬʬʠʮʠʝʥʪ ʞʝʩʪʢʦʩʪʠ k=5 ʅ/ʤ (Tipsnano, 

tipsnano.com). 
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ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʣʫʙʦʢʦʛʦ ʧʨʦʛʠʙʘ ʤʝʤʙʨʘʥ (ʜʦ Ὤ=1000 500 

ʥʤ) ʚ ʞʠʜʢʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ ɸʉʉ [ʐʝʨʩʪʶʢʦʚʘ ɽ.ɸ., 2019]. 

ʀʟʤʝʨʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʤʝʤʙʨʘʥ ʥʘʪʠʚʥʳʭ ʵʨʠʪʨʦʮʠʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʦʪʢʨʳʪʦʡ 

ʞʠʜʢʦʩʪʥʦʡ ʷʯʝʡʢʦʡ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʥʪʠʣʝʚʝʨʳ ʩʝʨʠʠ SD-R150-T3L450B-10 

(Nanosencors, ʐʚʝʡʮʘʨʠʷ), ʨʘʜʠʫʩʦʤ ʟʦʥʜʘ R=150 ʥʤ, ʨʝʟʦʥʘʥʩʥʘʷ ʯʘʩʪʦʪʘ ’ 21 

ʢɻʮ, ʢʦʵʬʬʠʮʠʝʥʪ ʞʝʩʪʢʦʩʪʠ K=1 ʅ/ʤ.  

 ʈʠʩʫʥʦʢ 1 ï ɺʳʜʝʣʝʥʠʝ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ. ʘ) ʉʪʨʦʝʥʠʝ ʵʨʠʪʨʦʮʠʪʘ; ʙ) ɻʝʤʦʣʠʟ ʠ ʯʘʩʪʠʯʥʦʝ 

ʫʜʘʣʝʥʠʝ ʣʠʧʠʜʦʚ; ʚ) ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʝʥʝʡ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʫʜʘʣʝʥʠʝ ʣʠʧʠʜʦʚ; ʛ) ʇʦʣʫʯʝʥʠʝ ʩʝʪʠ 

ʮʠʪʦʩʢʝʣʝʪʘ.  ʉʚʝʨʭʫ ï ʩʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʩʥʠʟʫ ï ɸʉʄ ʠʟʦʙʨʘʞʝʥʠʷ 

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɸʥʘʣʠʟ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ ʠʦʥʦʤʝʪʨʠʯʝʩʢʦʤ ʧʨʠʙʦʨʝ I-510 (ʆʆʆ 

çʅʇʆ ɸʂɺʀʃʆʅè, ʈʌ). ʇʨʠʙʦʨ ADVIA  60 (Bayer, ɻʝʨʤʘʥʠʷ) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ 

ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʘʢʪʘʪʘ ʠ 

ʛʣʶʢʦʟʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʘʥʘʣʠʟʘʪʦʨ Miura 

One (ISE Group, ʀʪʘʣʠʷ). ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ 

ʛʝʤʦʛʣʦʙʠʥʘ (ὌὦὕȟὌὦȟὓὩὸὌὦ) ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩ ̫ ʮʠʬʨʦʚʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ Unico 2800 (United Products& 

Instruments, ʉʐɸ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʘʢʝʪʘ ʚ ʜʝʥʴ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʙʳʣʦ ʧʨʠʛʦʪʦʚʣʝʥʦ ʧʦ 3 ʤʘʟʢʘ ʩ ʤʦʥʦʩʣʦʷʤʠ ʪʝʥʝʡ. ʅʘ ʢʘʞʜʦʤ ʤʘʟʢʝ ʩʢʘʥʠʨʦʚʘʣʠ 

ʧʦ 5 ɸʉʄ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʤʘʟʢʘ ʨʘʟʤʝʨʦʤ ρππρππ ̍̋ ʜ̍ʣʷ 

ʦʮʝʥʢʠ ʧʨʦʮʝʥʪʘ ʪʝʥʝʡ ʥʘ ʤʘʟʢʝ. ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʮʝʥʪʘ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ ʥʘ ʪʝʥʷʭ 

ʩʢʘʥʠʨʦʚʘʣʠʩʴ ʧʦ 5 ʫʯʘʩʪʢʦʚ ʨʘʟʤʝʨʦʤ υπυπ ̍̋ ʥ̍ʘ ʢʘʞʜʦʤ ʠʟ ʪʨʝʭ ʤʘʟʢʦʚ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʥʘʥʦʩʪʨʫʢʪʫʨʳ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ ʩʢʘʥʠʨʦʚʘʣʩʷ ʫʯʘʩʪʦʢ ʨʘʟʤʝʨʦʤ πȟυ

πȟυ ̍̋ ʥ̍ʘ 30 ʪʝʥʷʭ.  ɺʩʝʛʦ ʧʦʣʫʯʘʣʠ ʦʢʦʣʦ 300 ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʜʠʥ ʧʘʢʝʪ. ɺʩʝʛʦ 

ʜʣʷ 6 ʧʘʢʝʪʦʚ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 1760 ʠʟʦʙʨʘʞʝʥʠʡ.  
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ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʥʦʩʪʨʫʢʪʫʨ ʮʠʪʦʩʢʝʣʝʪʘ, 

ʥʘʥʦʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʨʘʟʣʦʞʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʭ ʧʦʨʷʜʢʦʚ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʌʫʨʴʝ (ʧʨʦʛʨʘʤʤʘ Femtoscan, ʈʌ) [Kozlova E. et al., 2013, 2017]. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʭʘʨʘʢʪʝʨʥʳʭ ʨʘʟʤʝʨʦʚ ʧʦʨ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ Image Analysis P9 (NT-MDT Spectrum Instruments, ʈʌ). 

ɼʣʷ ʢʘʞʜʦʡ ʧʦʨʝ ʙʳʣʠ ʠʟʤʝʨʝʥʳ: ʧʣʦʱʘʜʴ S, ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ L ʠ ʜʨʫʛʠʝ 

ʧʘʨʘʤʝʪʨʳ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ OriginPro 2019 (OriginLab Corporation, Northampton, MA, 

ʉʐɸ). ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʨʝʜʥʝʝ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʦʪʢʣʦʥʝʥʠʝʤ (M „). ʅʝʧʨʝʨʳʚʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ 

ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʩʪʦʤ ʐʘʧʠʨʦ-ʋʠʣʢʘ. ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʪʝʩʥʦʪʫ ʩʚʷʟʠ ʤʝʞʜʫ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʨʝʜʥʠʭ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ANOVA. ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ 

Nonlinear Curve Fitting.   

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʀʟʤʝʥʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʤʝʨʝ ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ 

ʚʟʚʝʩʠ. ɺʩʝ ʠʟʤʝʨʷʝʤʳʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʨʘʟʚʠʪʠʠ 

ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʪʚʦʨʝ ʛʝʤʦʢʦʥʩʝʨʚʘʥʪʘ ʠ ʚ ʵʨʠʪʨʦʮʠʪʘʭ. ʂ ʢʦʥʮʫ 

ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʝ pH ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ φȟφ  πȟς (ὴ  πȟπρ). ɺʥʝʢʣʝʪʦʯʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʢʘʣʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʦʪ σȟτ πȟτ ʤʄ ʜʦ ρψτ ʤʄ (ὴ  πȟπρ), 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥʳ. ɺ ʧʨʦʮʝʩʩʝ 

ʭʨʘʥʝʥʠʷ ʕɺ ʟʘ ʩʯʝʪ ʘʥʘʵʨʦʙʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʛʣʶʢʦʟʳ 

ʫʤʝʥʴʰʠʣʘʩʴ ʦʪ ςπτ  ʤʄ ʜʦ ρςσ  ʤʄ (ὴ  πȟπυ), ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʘʢʪʘʪʘ 

ʥʘʦʙʦʨʦʪ ʫʚʝʣʠʯʠʣʘʩʴ ʦʪ ψȟυ πȟψ ʤʄ ʜʦ ςπσ ʤʄ (ὴ  πȟπυ). ʂ 42-ʤʫ ʜʥʶ 

ʭʨʘʥʝʥʠʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʩʥʠʟʠʣʘʩʴ 

ʥʘ 302Ϸ. ʂ 42-ʤʫ ʜʥʶ ʭʨʘʥʝʥʠʷ ʚ ʢʘʞʜʦʤ ʠʟ 6-ʪʠ ʧʘʢʝʪʦʚ ʩ ʕɺ ʫʨʦʚʝʥʴ ʛʝʤʦʣʠʟʘ 

ʥʝ ʧʨʝʚʳʰʘʣ 0,8%, ʤʝʪʛʝʤʦʛʣʦʙʠʥ ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʩʷ. 

ɼʠʥʘʤʠʢʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʮʠʪʦʩʢʝʣʝʪʘ. ʉʝʪʴ 

ʮʠʪʦʩʢʝʣʝʪʘ ʩʦʩʪʦʠʪ ʠʟ ʛʝʢʩʘʛʦʥʘʣʴʥʳʭ ʷʯʝʝʢ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʬʠʣʘʤʝʥʪʳ, 

ʧʫʩʪʦʪʳ ʤʝʞʜʫ ʬʠʣʘʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʦʨʘʤʠ 

(ʨʠʩʫʥʦʢ 2). ʅʘ ʨʠʩʫʥʢʝ 2ʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ɸʉʄ ʠʟʦʙʨʘʞʝʥʠʷ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ 

ʨʘʟʤʝʨʦʤ ςȟυ ςȟυ ̍̋  ̍ʜʣʷ 3-ʛʦ, 21-ʛʦ ʠ 42-ʛʦ ʜʥʝʡ ʭʨʘʥʝʥʠʷ. ʉʚʝʪʣʳʝ ʪʦʥʘ ï 

ʬʠʣʘʤʝʥʪʳ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ, ʪʸʤʥʳʝ ï ʧʦʨʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʣʝʥʠʷ 

ʣʠʧʠʜʦʚ. ɸʢʪʠʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʦʙʦʟʥʘʯʝʥʳ ʩʭʝʤʘʪʠʯʥʦ ʛʦʣʫʙʳʤʠ ʢʨʫʞʢʘʤʠ, 

ʘʥʢʠʨʠʥʦʚʳʝ  ï  ʢʨʘʩʥʳʤʠ [Kozlova E. et al., 2019]. 
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ʈʠʩʫʥʦʢ 2 ï  ɸʉʄ ʠʟʦʙʨʘʞʝʥʠʷ ʮʠʪʦʩʢʝʣʝʪʘ. ʘ) ʂʦʥʬʠʛʫʨʘʮʠ ̫ʮʠʪʦʩʢʝʣʝʪʘ ʜʣʷ 3, 21 ʠ 42 ʜʥʝʡ 

ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ; ɸʉʄ ʠʟʦʙʨʘʞʝʥʠʷ ʫʯʘʩʪʢʘ ςȟυ ςȟυ ̍̋ ʚ̍ ʬʦʨʤʘʪʝ 3D 

(ʩʚʝʨʭʫ), 2D ʬʦʨʤʘʪ  ʩ ʩʝʛʤʝʥʪʘʮʠʝʡ ʧʦʨ (ʩʥʠʟʫ). ʙ) ʉʪʨʦʝʥʠʝ ʷʯʝʝʢ ʮʠʪʦʩʢʝʣʝʪʘ; ʢʨʘʩʥʳʝ ʢʨʫʞʢʠ 

ï ʘʥʢʠʨʠʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʛʦʣʫʙʳʝ ʢʨʫʞʢʠ ï  ʘʢʪʠʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ; ʞʝʣʪʳʤ ʧʦʢʘʟʘʥʳ 

ʬʠʣʘʤʝʥʪʳ ʮʠʪʦʩʢʝʣʝʪʘ. ʇʨʠʚʝʜʝʥʘ ʮʚʝʪʦʚʘʷ ʰʢʘʣʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʨʘʟʥʳʤ ʚʳʩʦʪʘʤ 

ʇʦ ʤʝʨʝ ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ ʚ ʪʝʯʝʥʠʝ 42-ʭ ʜʥʝʡ ʧʨʦʠʩʭʦʜʠʣʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʨ ʮʠʪʦʩʢʝʣʝʪʘ. ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ ʙʳʣʠ 

ʚʳʙʨʘʥʳ: ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨ ὔ̒ ʥ̑ʘ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʣʦʱʘʜʠ ʩʢʘʥʘ (ςȟυ

ςȟυ ̍̋ )̍, ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʧʦʨ Ὓ̒ ,̑ ʩʨʝʜʥʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʘʞʜʦʡ ʧʦʨ ὒ̒  ̑

ʠ ʩʫʤʤʘ ʧʣʦʱʘʜʝʡ ʚʩʝʭ ʧʦʨ ɆSi ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʩʢʘʥʝ (ςȟυ ςȟυ ̍̋ )̍. 

ʂ ʢʦʥʮʫ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʧʦʨ Ὓ̒  ̑ʫʚʝʣʠʯʠʣʘʩʴ ʚ σȟς ρȟτ ʨʘʟʘ, 

ʩʨʝʜʥʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʦʨ ὒ̒ ʫ̑ʚʝʣʠʯʠʣʩʷ ʚ 1,8 πȟυ ʨʘʟʘ (ʨʠʩʫʥʦʢ 3). 

ʇʨʠʯʝʤ ʫ ʢʘʞʜʦʛʦ ʠʟ ʰʝʩʪʠ ʧʘʢʝʪʦʚ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ. ʅʘ 3-ʠ ʠ 

42-ʝ ʩʫʪʢʠ ʭʨʘʥʝʥʠʷ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʚʟʚʝʩʠ ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʧʦʨ ʜʦʩʪʦʚʝʨʥʦ 

ʨʘʟʣʠʯʘʣʠʩʴ ʜʣʷ ʚʩʝʭ ʧʘʢʝʪʦʚ (ὴ  πȟπρ. 

ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨ Nʩʨ, ʧʣʦʱʘʜʠ Sʩʨ ʠ ʜʣʠʥʳ Lʩʨ ʚ ʧʨʦʮʝʩʩʝ 

ʭʨʘʥʝʥʠʷ ʕɺ (ʧʘʢʝʪ ˉ1). ʂʨʘʩʥʳʝ ʧʫʥʢʪʠʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʯʘʣʫ ʬʘʟʳ ʥʝʣʠʥʝʡʥʦʡ 

ʘʢʪʠʚʘʮʠʠ, ** ὴ < 0,01 - ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 3 ʜʥʝʤ ʭʨʘʥʝʥʠʷ 

ɺ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʭ ʧʝʨʠʦʜʘ ʠʟʤʝʥʝʥʠʷ 

ʨʘʟʤʝʨʦʚ ʦʪʜʝʣʴʥʳʭ ʧʦʨ:I ʧʝʨʠʦʜ  ï  (3 ï 19-ʡ ʜʥʠ ʭʨʘʥʝʥʠʷ), II  ʧʝʨʠʦʜ ï (19 ï 21-ʡ 
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ʜʥʠ ʭʨʘʥʝʥʠʷ), III  ʧʝʨʠʦʜ ï (28 ï 42-ʡ ʜʥʠ ʭʨʘʥʝʥʠʷ). ʉʢʦʨʦʩʪʠ ʨʦʩʪʘ ʨʘʟʤʝʨʦʚ 

ʮʠʪʦʩʢʝʣʝʪʘ ʙʳʣʠ ʨʘʟʥʳʤʠ ʚ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʝʨʠʦʜʦʚ (ʪʘʙʣʠʮʘ 1). 

ʊ ʘ ʙ ʣ ʠ ʮ ʘ 1 ï ʉʢʦʨʦʩʪʠ ʨʦʩʪʘ ʧʣʦʱʘʜʠ ὠ, ʜʣʠʥʳ ὠ ʧʦʨ (ʧʘʢʝʪ ˉ1, ˉ4) 

ɼʥʠ ʭʨʘʥʝʥʠʷ 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ 

I 
3-19 

II  
19-21 

III  
28-42 

╥╢ (
̎̍

̝̅̆̎) 103 

ʇʘʢʝʪˉ1 
πȟχ πȟπφ υȟχ  πȟχ ρȟω  πȟς 

╥╛   (
̎  ̍
̝̅̆̎) 

ʇʘʢʝʪˉ1 
ςȟχ  πȟτ ςυȟπ  σȟπ υȟχ  πȟχ 

 
╥╢ (
̎̍

̝̅̆̎) 103 

ʇʘʢʝʪˉ4 
πȟρ  πȟπτ ωȟς  πȟχ υȟχ  πȟψ 

╥╛ (
̎  ̍
̝̅̆̎) 

ʇʘʢʝʪˉ4 
πȟω  πȟπυ στȟυ  τȟρ ρτȟφ  ρȟφ 

ɺ I ʧʝʨʠʦʜ (3-19-ʝ ʜʥʠ ʭʨʘʥʝʥʠʷ) ʜʣʠʥʘ ʧʦʨ ʠʟʤʝʥʷʣʘʩʴ ʤʝʜʣʝʥʥʦ, ʧʦ ʣʠʥʝʡʥʦʤʫ 

ʟʘʢʦʥʫ. ɺʦ ʚʩʝʭ ʰʝʩʪʠ ʧʘʢʝʪʘʭ II  ʧʝʨʠʦʜ (19-21-ʝ ʜʥʠ ʭʨʘʥʝʥʠʷ) ʙʳʣ ʛʨʘʥʠʯʥʳʤ ʜʣʷ 

ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʵʪʦ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʣʦ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ὠ ʠ 

ὠʧʦ ʩʨʘʚʥʝʥʠʶ ʩ I ʧʝʨʠʦʜʦʤ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʜʦʣʞʘʣʠʩʴ ʧʦ ʟʘʢʦʥʘʤ ʙʣʠʟʢʠʤ ʢ ʣʠʥʝʡʥʳʤ (III  ʧʝʨʠʦʜ), ʧʨʠ ʵʪʦʤ 

ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʧʘʨʘʤʝʪʨʦʚ ʚʩʝʛʜʘ ʙʳʣʠ ʙʦʣʴʰʝ, ʯʝʤ ʚ I ʧʝʨʠʦʜ. 

ʇʝʨʠʦʜ, ʫʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3 ʩʠʥʠʤ ʧʫʥʢʪʠʨʦʤ, ï ʬʘʟʘ ʥʝʣʠʥʝʡʥʦʡ 

ʘʢʪʠʚʘʮʠʠ (ʌʅɸ). ʌʅɸ ï ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ ʩʤʝʥʳ ʩʢʦʨʦʩʪʝʡ ʨʦʩʪʘ ʧʘʨʘʤʝʪʨʦʚ 

ʮʠʪʦʩʢʝʣʝʪʘ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (I) ʢ ʟʘʚʝʨʰʘʶʱʝʤʫ (III ).   

ɺ ʩʨʝʜʥʝʤ ʚ ʢʘʞʜʦʤ ʧʘʢʝʪʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨ ʮʠʪʦʩʢʝʣʝʪʘ ʥʘ ʝʜʠʥʠʮʝ ʧʣʦʱʘʜʠ 

ʫʤʝʥʴʰʘʣʦʩʴ: 3-ʡ ʜʝʥʴ ʭʨʘʥʝʥʠʷ ï 34 χ  ʤʢʤ-2, 19-ʡ ʜʝʥʴ ʭʨʘʥʝʥʠʷ ï 24 4 ʤʢʤ-2, 

42-ʡ ʜʝʥʴ ʭʨʘʥʝʥʠʷ ï 10 3 ʤʢʤ-2(ὴ  πȟπρ). ʇʨʠ ʵʪʦʤ ʩʫʤʤʘ ʧʣʦʱʘʜʝʡ ʚʩʝʭ ʧʦʨ ʥʘ 

ʬʨʘʛʤʝʥʪʝ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 14σϷ (ʨʠʩʫʥʦʢ 3). 

ɺ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʕɺ ʧʨʦʠʩʭʦʜʠʣʘ ʩʪʨʫʢʪʫʨʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ ʩʝʪʠ 

ʮʠʪʦʩʢʝʣʝʪʘ. ɺʳʷʚʣʝʥʦ ʜʚʘ ʤʝʭʘʥʠʟʤʘ ʧʦʚʨʝʞʜʝʥʠʷ ʮʠʪʦʩʢʝʣʝʪʘ: ʨʘʟʨʳʚ ʠ 

ʢʣʘʩʪʝʨʠʟʘʮʠʷ (ʫʪʦʣʱʝʥʠʝ ʬʠʣʘʤʝʥʪʦʚ) (ʨʠʩʫʥʦʢ 4).  

ɼʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʩʝʪʠ ʮʠʪʦʩʢʝʣʝʪʘ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ [Kozlova E. et al., 2013, 2017]. ɺ ʥʘʯʘʣʝ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ (3-ʡ 

ʜʝʥʴ) ʥʘ ɸʉʄ ʠʟʦʙʨʘʞʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ II  ʧʦʨʷʜʢʘ ʬʠʣʘʤʝʥʪʘ ʮʠʪʦʩʢʝʣʝʪʘ 

ʥʘʙʣʶʜʘʣʠʩʴ ʩʪʨʫʢʪʫʨʳ ʨʘʟʤʝʨʦʤ 40υ ʥʤ, ʚʳʜʝʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 6 ʞʝʣʪʳʤʠ 

ʢʨʫʞʢʘʤʠ. ʇʦ ʤʝʨʝ ʭʨʘʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʨʘʟʨʳʚʳ ʬʠʣʘʤʝʥʪʦʚ (ʩʪʨʝʣʢʦʡ ʧʦʢʘʟʘʥ 

ʨʘʟʨʳʚ ʥʘ ʨʠʩʫʥʢʝ 4ʙ). 
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ʈʠʩʫʥʦʢ 4 ï ɼʚʘ ʤʝʭʘʥʠʟʤʘ ʧʦʚʨʝʞʜʝʥʠʷ ʬʠʣʘʤʝʥʪʦʚ ʮʠʪʦʩʢʝʣʝʪʘ (ʘ): ʨʘʟʨʳʚʳ (ʙ) ʠ 

ʢʣʘʩʪʝʨʠʟʘʮʠʷ (ʚ). ʅʘʥʦʩʪʨʫʢʪʫʨʘ II ʧʦʨʷʜʢʘ ʪʨʝʭ ʬʠʣʘʤʝʥʪʦʚ ʚ ʬʦʨʤʘʪʝ 3D ʠ ʠʭ ʧʨʦʬʠʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɾʝʣʪʳʤ ʧʦʢʘʟʘʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʝʨʝʛʦʨʦʜʦʢ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʳʚʘ ʬʠʣʘʤʝʥʪʦʚ ʨʘʟʤʝʨʳ ʧʦʨ ʫʚʝʣʠʯʠʚʘʣʠʩʴ (ʨʠʩʫʥʦʢ 5). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥ ʧʦʨ L ʥʘ 3-ʠ ʩʫʪʢʠ ʙʳʣʦ ʙʠʤʦʜʘʣʴʥʳʤ. ʇʝʨʚʘʷ ʤʦʜʘ ʥʘ ʪʨʝʪʠʡ 

ʜʝʥʴ ʭʨʘʥʝʥʠʷ ʙʳʣʘ ʄ1 = ωπ ρπ ʥʤ, ʘ ʚʪʦʨʘʷ ï 2ʄ1 (ʨʠʩʫʥʦʢ 5ʘ). ɿʘʪʝʤ ʧʝʨʚʘʷ ʠ 

ʚʪʦʨʘʷ ʤʦʜʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ 21-ʡ ʜʝʥʴ ʭʨʘʥʝʥʠʷ ï ʄ1ʠ 

3ʄ1, ʥʘ 28-ʡ ʜʝʥʴ ʭʨʘʥʝʥʠʷ ï 2ʄ1 ʠ 3ʄ1, ʥʘ 42-ʡ ʜʝʥʴ ï 3ʄ1 ʠ 4ʄ1. ʊʦ ʝʩʪʴ ʢ ʢʦʥʮʫ 

ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʤʦʜʳ L ʧʨʠʥʠʤʘʣʠ ʟʥʘʯʝʥʠʷ 250 30 ʥʤ ʠ 370+30 ʥʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦ ʤʝʨʝ ʭʨʘʥʝʥʠʷ ʧʦʨ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ (ʄ1) ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʙʦʣʴʰʠʝ ʧʦʨ ʩ ʢʨʘʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ Ὧ̇  (Ὧ = 1, 2, 3, 4). ʂʨʘʪʥʦʩʪʴ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʘ ʦ ʪʦʤ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʧʦʨ ʧʨʦʠʩʭʦʜʠʣʦ ʠʤʝʥʥʦ ʟʘ ʩʯʝʪ 

ʦʙʨʳʚʘ ʬʠʣʘʤʝʥʪʦʚ ʮʠʪʦʩʢʝʣʝʪʘ.   

ʈʠʩʫʥʦʢ 5 ï ʘ) ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʦʨ ʧʨʠ ʨʘʟʨʳʚʝ 

ʮʠʪʦʩʢʝʣʝʪʘ. 1 ï ʞʝʣʪʳʤ ʚʳʜʝʣʝʥʘ ʠʩʭʦʜʥʘʷ ʧʦʨʘ (ʤʦʜʘ ʄ1), 2 ï ʫʚʝʣʠʯʝʥʥʘʷ ʧʦʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʨʳʚʘ ʦʜʥʦʡ ʩʚʷʟʠ, ʄ2=2ʄ1, 3 ï ʫʚʝʣʠʯʝʥʥʘʷ ʧʦʨʘ ʚ ʨʝʟʫʣʴʪʘʪ ʨʘʟʨʳʚʘ ʜʚʫʭ ʩʚʷʟʝʡ, ʄ3=3ʄ1. 

ʙ) ʉʪʘʜʠʠ ʨʘʟʨʳʚʘ ʬʠʣʘʤʝʥʪʦʚ, ʩʚʝʨʭʫ ɸʉʄ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʨʳʚʦʚ, ʩʥʠʟʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʨʦʬʠʣʠ  
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ʅʘ ʨʠʩʫʥʢʝ 5ʙ ʧʦʢʘʟʘʥʳ ʩʪʘʜʠʠ ʨʘʟʨʳʚʘ ʬʠʣʘʤʝʥʪʦʚ ʮʠʪʦʩʢʝʣʝʪʘ. ʈʘʟʨʳʚ 

ʧʝʨʝʛʦʨʦʜʦʢ ʥʘʯʠʥʘʣʩʷ ʩ ʧʦʷʚʣʝʥʠ ̫ʫʟʢʦʡ ʱʝʣʠ ʨʘʟʤʝʨʦʤ 10 2 ʥʤ. ɿʘʪʝʤ ʧʦ ʤʝʨʝ 

ʭʨʘʥʝʥʠʷ ʕɺ ʱʝʣʴ ʨʘʩʰʠʨʷʣʘʩʴ ʜʦ 103 15 ʥʤ. 

ʂ 35-42-ʤʫ ʜʥʶ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʚʝʨʦʷʪʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʪʦʣʱʝʥʥʳʭ 

ʬʠʣʘʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 4ʚ), ʩʦʩʪʦʷʱʠʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʷʜʦʚ ʩʪʨʫʢʪʫʨ, ʥʘʙʣʶʜʘʝʤʳʭ 

ʚ ʠʩʭʦʜʥʦʡ ʧʝʨʝʛʦʨʦʜʢʝ (ʨʠʩʫʥʦʢ 4ʘ), ʠ ʠʤʝʶʱʠʭ ʪʦʣʱʠʥʫ 190 15 ʥʤ. 

ʕʤʧʠʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ S ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʘ ʦʙ 

ʫʤʝʥʴʰʝʥʠʠ ʜʦʣʠ ʧʦʨ, ʠʤʝʶʱʠʭ ʧʣʦʱʘʜʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 3-ʤʫ ʜʥʶ ʭʨʘʥʝʥʠʷ: 

ʜʦ 19-ʛʦ ʜʥʷ ʭʨʘʥʝʥʠʷ 90 ς%, ʢ 42-ʤʫ ʜʥʶ σπχϷ. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʥʘʥʦʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʠʭ 

ʤʦʨʬʦʣʦʛʠʠ. ʂʦʥʬʠʛʫʨʘʮʠʷ ʮʠʪʦʩʢʝʣʝʪʘ ʚʣʠʷʝʪ ʥʘ ʤʦʨʬʦʣʦʛʠ ʁʵʨʠʪʨʦʮʠʪʦʚ ʠ 

ʥʘʥʦʩʪʨʫʢʪʫʨʫ ʠʭ ʤʝʤʙʨʘʥ. ʅʘ 3-ʠ ʩʫʪʢʠ ʭʨʘʥʝʥʠʷ ʕɺ ʚʦ ʚʩʝʭ ʧʘʢʝʪʘʭ 

ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʢʣʝʪʦʢ ʙʳʣʠ ʜʠʩʢʦʮʠʪʘʤʠ (ψωψϷ), ʭʘʨʘʢʪʝʨʥʳʝ 

ʨʘʟʤʝʨʳ ʥʘʥʦʧʦʚʝʨʭʥʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʩʦʩʪʘʚʣʷʣʠ ὰ

ψπςππ ̎ ,̍ H=2 4 ʥʤ (ʨʠʩʫʥʦʢ 6). ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ ʧʦʨʳ 

ʮʠʪʦʩʢʝʣʝʪʘ ʚ ʥʘʯʘʣʝ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʣ ʚ ʩʨʝʜʥʝʤ L=ρχπσπ ̎ .̍ ʊʦ ʝʩʪʴ, 

ʥʘʥʦʧʦʚʝʨʭʥʦʩʪʴ ʠ ʮʠʪʦʩʢʝʣʝʪ ʠʤʝʣʠ ʨʘʟʤʝʨʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʵʨʠʪʨʦʮʠʪʘ.  ʇʦ ʤʝʨʝ ʭʨʘʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʠʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʝʪʠ 

ʮʠʪʦʩʢʝʣʝʪʘ ʠ ʥʘʥʦʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʷʣʘʩʴ 

ʤʦʨʬʦʣʦʛʠʷ ʢʣʝʪʦʢ [Kozlova E. et al., 2017].  

ʈʠʩʫʥʦʢ 6 ï ʀʟʤʝʥʝʥʠʝ ʥʘʥʦʩʪʨʫʢʪʫʨʳ ʤʝʤʙʨʘʥ ʵʨʠʪʨʦʮʠʪʦʚ ʧʦ ʤʝʨʝ ʭʨʘʥʝʥʠʷ ʕɺ. 

ʉʚʝʨʭʫ ï 3D ɸʉʄ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʥʠʟʫ ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʬʠʣʠ, ʫʢʘʟʘʥʳ ʜʠʘʧʘʟʦʥʳ 

ʨʘʟʤʝʨʦʚ ʩʪʨʫʢʪʫʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʧʝʨʠʦʜ ὰ ʠ ʚʳʩʦʪʘ Ὄ ʜʣʷ 3, 9-14 ʠ 42 ʜʥʝʡ ʭʨʘʥʝʥʠʷ 


