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1. ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ 

ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʪʨʝʩʩʦʨʦʚ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʝʨʝʛʨʫʟʢʠ, ʩʦʮʠʘʣʴʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʫʩʢʦʨʝʥʠʝ ʪʝʤʧʘ 

ʞʠʟʥʠ, ʛʠʧʦʜʠʥʘʤʠʷ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʧʨʦʚʦʮʠʨʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʩʪʨʝʩʩʦʨʥʳʭ ʩʠʪʫʘʮʠʡ, ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʥʘʨʫʰʝʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ɸʢʘʜʝʤʠʢʦʤ ʂ.ɺ. ʉʫʜʘʢʦʚʳʤ 

(2002, 2012) ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ 

ʫʩʣʦʚʠʷʭ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʷʜ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʦʪʢʣʦʥʝʥʠʡ ʠʣʠ ʜʘʞʝ ʩʤʝʨʪʴ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʫʢʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʘʪʝʨʠʥʩʢʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ, 

ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʷ ʧʦʪʦʤʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪʩʷ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʚʥʫʪʨʠʫʪʨʦʙʥʳʡ ʩʪʨʝʩʩ, ʚʳʟʚʘʥʥʳʡ ʨʦʩʪʦʤ ʫʨʦʚʥʷ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚ ʤʘʪʝʨʠʥʩʢʦʤ ʦʨʛʘʥʠʟʤʝ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ 

ʧʦʪʦʤʩʪʚʘ (Kim Y.O. et al., 2015; Lee H. et al., 2015, 2018; Goldstein J.M., 

2019). ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʙʝʨʝʤʝʥʥʦʡ ʤʘʪʝʨʠ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʢʘʭ, ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʧʣʦʜʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʛʫʤʦʨʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʯʝʨʝʟ ʩʠʩʪʝʤʫ çʤʘʪʴ ï ʧʣʦʜ ï 

ʧʣʘʮʝʥʪʘè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʣʦʜʘ ʚ ʜʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʳ ʩ ʨʝʘʢʮʠʝʡ ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʥʘ ʜʝʡʩʪʚʠʝ 

ʩʪʨʝʩʩʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ (ʉʘʣʝʭʦʚ ʉ.ɸ., 2020). 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪʘʭ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ 

ʦʪʤʝʯʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʛʦʨʤʦʥʦʚ ʠ ʭʘʨʘʢʪʝʨʝ ʤʝʪʘʙʦʣʠʟʤʘ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ (ʂʫʣʝʰʦʚʘ ʆ.ʅ. ʠ ʜʨ., 2021; Shallie P.D., Naicker ʊ., 2019), ʘ 



5 

 

ʪʘʢʞʝ ʩʜʚʠʛʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʪʢʘʥʝʡ ʚ ʩʪʦʨʦʥʫ ʧʨʦʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʚʝʥʘ (ʉʤʦʣʝʥʩʢʠʡ ʀ.ɺ., 2018; Zheng A. et al., 2015). ʕʪʦ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ 

ʚ ʥʘʨʫʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, ʨʘʩʩʪʨʦʡʩʪʚʝ ʢʦʛʥʠʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ, ʧʦʚʳʰʝʥʠʠ ʪʨʝʚʦʞʥʦʩʪʠ (ɹʫʪʢʝʚʠʯ ʀ.ʇ., 2018; Markham 

J.A., Koenig J.I., 2011; Reynolds R., 2013; Weinstock M., 2016). ʉʫʱʝʩʪʚʝʥʥʦ, 

ʯʪʦ ʭʘʨʘʢʪʝʨ ʩʪʨʝʩʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʘ 

ʧʦʪʦʤʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʵʬʬʝʢʪʳ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ 

ʩʪʨʝʩʩʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʠ ʩʪʝʧʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʨʫʰʝʥʠʶ 

ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚʥʫʪʨʠ ʧʦʧʫʣʷʮʠʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʠ ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʩʦʭʨʘʥʝʥʠʶ ʚʠʜʘ ʚ 

ʮʝʣʦʤ (ɹʝʣʷʝʚʘ ʃ.ɽ. ʠ ʜʨ., 2015). 

ʋʩʣʦʚʠʝʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ ʪʝʯʝʥʠʝ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ʆʩʦʙʫʶ ʪʨʝʚʦʛʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʟʳʚʘʝʪ 

ʨʘʩʪʫʱʘʷ ʯʘʩʪʦʪʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ (Potter G.D. et al., 2016), 

ʚʳʟʚʘʥʥʳʭ ʵʤʦʮʠʦʛʝʥʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ. ɺ ʠʪʦʛʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʝʪ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ (Siddiqui A. et al., 2015; Joseph J.J., Golden S.H., 2016; Sharma 

V.K., Singh T.G., 2020), ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ (Jesenak M. et al., 2017; 

Barnthouse M., Jones B.L., 2019). 

ʅʘʣʠʯʠʝ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʚʠʪʠʝʤ ʩʪʨʝʩʩʦʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦʣʫʯʠʣʦ ʫʙʝʜʠʪʝʣʴʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ (ʇʝʨʮʦʚ ʉ.ʉ. ʠ ʜʨ., 2021; ʄʘʨʪʶʰʝʚʘ 

ɸ.ʉ. ʠ ʜʨ., 2022; Pertsov S.S. et al., 2018, 2021; Lian S. et al., 2020). ʅʘʧʨʠʤʝʨ, 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʚʪʦʨʥʳʝ ʩʪʨʝʩʩʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʫ ʙʝʨʝʤʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʥʝ ʪʦʣʴʢʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʫʶ ʩʠʩʪʝʤʫ 

ʤʘʪʝʨʠ, ʥʦ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʤʤʫʥʥʳʝ 
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ʬʫʥʢʮʠʠ ʠ ʤʝʪʘʙʦʣʠʟʤ ʣʠʧʠʜʦʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪ ʫ ʧʦʪʦʤʩʪʚʘ (Lian S. et al., 

2020). 

ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ ʫʨʦʚʝʥʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʲʝʤʳ 

ʧʦʛʣʦʱʘʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠ ʚʳʜʳʭʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʤʳʰʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʝʤʦʚ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʫʨʦʚʥʷ ʪʝʧʣʦʦʙʤʝʥʘ 

(Koshko L. et al., 2021). ɺ ʨʘʙʦʪʝ O.O. Talton ʩ ʩʦʘʚʪ. (2019) ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 

ʚʥʫʪʨʠʫʪʨʦʙʥʘʷ ʩʪʨʝʩʩʦʨʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʜʳʭʘʪʝʣʴʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ, ʦʪʨʘʞʘʶʱʝʤʫ ʥʘʨʫʰʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʧʦʣʦʚʳʭ 

ʨʘʟʣʠʯʠʡ ʦʙʤʝʥʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ ʧʦʪʦʤʩʪʚʘ ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʅʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʪʦʤʩʪʚʦ ʩʘʤʦʢ ʤʳʰʝʡ C57BL/6, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʩʪʨʝʩʩʦʨʥʳʤ ʥʘʛʨʫʟʢʘʤ ʚʦ 2-ʡ ʧʦʣʦʚʠʥʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠʤʝʣʦ ʙʦʣʝʝ ʥʠʟʢʫʶ 

ʤʘʩʩʫ ʪʝʣʘ ʩ ʤʦʤʝʥʪʘ ʦʪʣʫʯʝʥʠʷ ʦʪ ʛʨʫʜʠ ʜʦ ʚʟʨʦʩʣʝʥʠʷ, ʚʦ ʤʥʦʛʦʤ ʚ ʩʚʷʟʠ ʩ 

ʤʝʥʴʰʠʤ ʦʙʲʝʤʦʤ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʦʨʤʘ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ (St-Cyr S. et al., 

2018). 

ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʠ ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʢʘʭ ʠʛʨʘʝʪ 

ʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʥʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʨʘʟʥʳʝ ʦʙʣʘʩʪʠ ʎʅʉ, 

ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʡ ʠ ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʳʡ 

ʢʦʤʧʣʝʢʩʳ, ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʞʝʣʝʟʳ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ, 

ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ (Koenig J.I. et al., 2011; Andersson U., Tracey K.J., 2012; 

Dhabhar F.S. et al., 2012; Felger J.C., Lotrich F.E., 2013; Carson W.F., Kunkel 

S.L., 2017). ɺʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ ʤʦʟʛʘ, ʦʢʘʟʳʚʘʶʱʠʝ 

ʤʦʜʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʤʤʫʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʦʚʧʘʜʘʶʪ ʩ 

ʮʝʥʪʨʘʤʠ ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʝʩʩ-ʨʝʘʣʠʟʫʶʱʠʭ ʠ ʩʪʨʝʩʩ-

ʣʠʤʠʪʠʨʫʶʱʠʭ ʩʠʩʪʝʤ (ʄʦʨʦʟʦʚ ɹ.ɹ., 2001). 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʤʦʮʠʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʣʝʞʘʱʠʤ ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʤʥʦʛʠʭ ʩʪʨʝʩʩ-
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ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʩʣʫʞʠʪ ʥʘʨʫʰʝʥʠʝ ʥʝʡʨʦʠʤʤʫʥʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ 

ʜʠʩʬʫʥʢʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʢʘʭ, ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ (ʇʝʨʮʦʚ ʉ.ʉ., 2012; ʂʦʨʥʝʚʘ ɽ.ɸ., 2017; 

Elwenspoek M.M.C. et al., 2017; Sharif K. et al., 2018; Nessaibia I. et al., 2019). 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʣʠʷʥʠʷ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ 

ʧʨʦʛʨʘʤʤʠʨʫʶʪ ʤʦʟʛ ʠ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ ʧʣʦʜʘ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ 

ʨʘʟʚʠʪʠʷ ʎʅʉ, ʤʠʢʨʦʛʣʠʠ ʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ ʦʧʦʩʨʝʜʦʚʘʥʦ 

ʯʝʨʝʟ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ (Han V.X. et al., 2021). ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ 

ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʤʤʫʥʥʘʷ ʘʢʪʠʚʘʮʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʣʫʞʠʪ 

ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ 

ʧʦʪʦʤʩʪʚʘ (Knuesel I. et al., 2014). ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʨʦʣʴ 

çʧʦʩʨʝʜʥʠʢʦʚè ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʬʬʝʢʪʘ ʠʟʤʝʥʝʥʠʡ ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ ʥʘ ʦʨʛʘʥʠʟʤ ʧʣʦʜʘ ʠʛʨʘʶʪ ʮʠʪʦʢʠʥʳ (Choi G.B. et al., 2016). 

ʎʠʪʦʢʠʥʳ ï ʵʪʦ ʛʨʫʧʧʘ ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʨʘʟʚʠʪʠʠ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʧʘʪʦʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʚ 

ʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʵʤʙʨʠʦʛʝʥʝʟ, ʨʝʛʝʥʝʨʘʮʠʷ 

ʪʢʘʥʝʡ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ (ʂʝʪʣʠʥʩʢʠʡ ʉ.ɸ., ʉʠʤʙʠʨʮʝʚ ɸ.ʉ., 2008). 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʨʝʩʩʦʨʥʳʝ ʥʘʛʨʫʟʢʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʩʣʦʞʥʳʤ, ʯʘʩʪʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʩʦʜʝʨʞʘʥʠʷ ʫʢʘʟʘʥʥʳʭ 

ʠʤʤʫʥʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʷʭ. ʀʟʤʝʥʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚʦ 

ʚʨʝʤʷ ʛʝʩʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʮʠʪʦʢʠʥʘʤʠ ʚ ʪʢʘʥʷʭ ʤʦʟʛʘ ʧʣʦʜʘ, ʯʪʦ ʠʤʝʝʪ 

ʦʪʩʨʦʯʝʥʥʳʝ ʵʬʬʝʢʪʳ ʚ ʧʣʘʥʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʎʅʉ (Meyer U., 2009). 

ɺ ʢʦʛʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʣʶʜʷʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʨʫʰʝʥʠʝ 

ʮʠʪʦʢʠʥʦʚʦʛʦ ʩʪʘʪʫʩʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʝʡ ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʤʦʞʝʪ 

ʠʤʝʪʴ ʦʪʜʘʣʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʚʠʜʝ ʨʘʟʚʠʪʠʷ ʨʘʩʩʪʨʦʡʩʪʚ ʘʫʩʪʠʯʝʩʢʦʛʦ 
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ʩʧʝʢʪʨʘ ʠ ʩʠʥʜʨʦʤʘ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʫ ʧʦʪʦʤʩʪʚʘ (Jones K.L. et al., 2017; 

Graham A.M. et al., 2018; Gustafsson H.C. et al., 2020). 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ, 

ʩʦʮʠʘʣʴʥʫʶ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʝʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʨʝʘʣʠʟʘʮʠʠ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʪʨʝʩʩʦʨʥʳʭ ʬʘʢʪʦʨʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʵʪʦʤ ʧʣʘʥʝ ʜʦʣʞʥʦ ʫʜʝʣʷʪʴʩʷ 

ʠʟʫʯʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʘ ʩʪʨʝʩʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʪ ʧʦʣʘ ʧʦʪʦʤʩʪʚʘ ʠ ʧʝʨʠʦʜʘ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʘ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ, 

ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʥʘʨʫʰʝʥʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʦʩʪʘʶʪʩʷ 

ʦʪʢʨʳʪʳʤʠ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʚʝʜʝʥʠʡ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʧʦʚʝʜʝʥʠʷ ʠ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʡ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʠ. ʄʘʣʦ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦʣʦʚʳʝ ʠ 

ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʦʪʦʤʩʪʚʘ 

ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʩʪʨʝʩʩʦʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. ʅʝ ʦʧʨʝʜʝʣʝʥʦ ʥʘʣʠʯʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʪʢʘʥʝʡ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʞʠʚʦʪʥʳʭ ʚ 

ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʝʰʝʥʠʶ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʤʤʫʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʘ. 
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʀʟʫʯʠʪʴ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ʚ ʪʝʩʪʝ 

çʦʪʢʨʳʪʦʝ ʧʦʣʝè ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʣʝ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʤʦʜʝʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ 

ʦʩʦʙʝʡ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

2. ʆʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ʚ ʪʝʩʪʝ çʧʨʠʧʦʜʥʷʪʳʡ ʢʨʝʩʪʦʦʙʨʘʟʥʳʡ 

ʣʘʙʠʨʠʥʪè ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʣʝ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʤʦʜʝʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ 

ʦʩʦʙʝʡ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

3. ʀʩʩʣʝʜʦʚʘʪʴ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫ 

ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ 

ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʤʦʜʝʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ 

ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ 

ʢʨʦʚʠ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʤʦʜʝʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 

ʧʣʘʚʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

5. ʆʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʠʟʫʯʝʥʥʳʤʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ 

ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʤʦʜʝʣʠ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ 

ʩʪʨʝʩʩʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʨʳʩ ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè ʥʘ 21-ʝ 

ʩʫʪʢʠ ʞʠʟʥʠ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʢʦʥʪʨʦʣʝʤ, ʥʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʦʟʨʘʩʪʘʝʪ ʫ 
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ʦʩʦʙʝʡ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ: ʫ ʩʘʤʮʦʚ ï ʥʘ 60-ʝ, ʫ ʩʘʤʦʢ ï ʥʘ 30-ʝ ʠ 60-

ʝ ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 

ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʧʝʮʠʬʠʢʝ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦʚʝʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ ʚ ʧʨʠʧʦʜʥʷʪʦʤ ʢʨʝʩʪʦʦʙʨʘʟʥʦʤ ʣʘʙʠʨʠʥʪʝ ʧʦʩʣʝ 

ʤʘʪʝʨʠʥʩʢʦʛʦ ʩʪʨʝʩʩʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʮʳ ʢʨʳʩ 

ʵʪʠʭ ʛʨʫʧʧ ʥʘ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ ï ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʝʙʳʚʘʥʠʷ ʚ ʨʫʢʘʚʘʭ 

ʣʘʙʠʨʠʥʪʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ. ʀʟʤʝʥʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʫ ʚʥʫʪʨʠʫʪʨʦʙʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʦʢ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ, ʯʝʤ ʫ ʩʘʤʮʦʚ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʧʦʚʳʰʝʥʠʠ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʧʦʜʘʚʣʝʥʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 21-

ʝ ʠ 30 ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ (ʧʦʜʩʦʩʥʳʡ ʠ ʠʥʬʘʥʪʠʣʴʥʳʡ 

ʧʝʨʠʦʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚʥʫʪʨʠʫʪʨʦʙʥʳʡ ʩʪʨʝʩʩ ʚʣʠʷʝʪ ʥʘ ʧʝʨʠʦʜ ʧʦʷʚʣʝʥʠʷ 

ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʭ ʢʦʣʝʙʘʥʠʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʩʘʤʮʦʚ ʢʨʳʩ: 

ʦʙʲʝʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʚʳʜʳʭʘʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʫʨʦʚʝʥʴ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʩʥʠʞʘʶʪʩʷ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʦʙʝʡ 

ï ʥʘ 30-ʝ ʩʫʪʢʠ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 21-ʜʥʝʚʥʳʤʠ ʢʨʳʩʘʤʠ), ʜʦʩʪʠʛʘʷ 

ʥʘʠʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ ʢ 60-ʤ ʩʫʪʢʘʤ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ʋ ʩʘʤʦʢ, 

ʧʦʜʚʝʨʛʥʫʪʳʭ ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʠ ʘʥʘʣʦʛʠʯʥʳ ʪʘʢʦʚʳʤ ʫ 

ʠʥʪʘʢʪʥʳʭ ʦʩʦʙʝʡ. 

ʇʦʢʘʟʘʥʘ ʩʧʝʮʠʬʠʢʘ ʠʤʤʫʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʫ ʧʦʪʦʤʩʪʚʘ ʞʠʚʦʪʥʳʭ, 

ʧʦʜʚʝʨʛʥʫʪʳʭ ʩʪʨʝʩʩʫ ʚ ʧʝʨʠʦʜ ʛʝʩʪʘʮʠʠ. ɼʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʫʨʦʚʝʥʴ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-6, ʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-4 ʚ ʢʨʦʚʠ: ʫ ʩʘʤʮʦʚ ï ʥʘ 30-ʝ ʩʫʪʢʠ 

(ʠʥʬʘʥʪʠʣʴʥʳʡ ʧʝʨʠʦʜ), ʫ ʩʘʤʦʢ ï ʥʘ 21-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʧʦʜʩʦʩʥʳʡ ʚʦʟʨʘʩʪ). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʘʤʮʦʚ ʢʨʳʩ, ʩʘʤʢʠ ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ 

ʥʘʛʨʫʟʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘʙʣʶʜʘʶʱʝʛʦʩʷ ʚ ʥʦʨʤʝ ʚʦʟʨʘʩʪ-

ʟʘʚʠʩʠʤʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʀʃ-4, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 
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ʀʃ-6 ʥʘ 60-ʝ ʩʫʪʢʠ (ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʨʘʥʥʠʤʠ 

ʧʝʨʠʦʜʘʤʠ ʞʠʟʥʠ. 

ɺʥʫʪʨʠʫʪʨʦʙʥʳʡ ʩʪʨʝʩʩ ʫ ʢʨʳʩ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʠʤʤʫʥʥʳʤʠ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʭʘʨʘʢʪʝʨ ʠ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʘ ʧʦʪʦʤʩʪʚʘ ʠ ʧʝʨʠʦʜʘ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ɺʳʟʚʘʥʥʳʝ ʧʨʝʥʘʪʘʣʴʥʳʤ ʩʪʨʝʩʩʦʨʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʷ ʠʟʫʯʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʥʥʠʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʫ ʩʘʤʦʢ ʞʠʚʦʪʥʳʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʪʦʤʩʪʚʦʤ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʦʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, ʪʘʢ ʠ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʟʥʘʥʠʡ 

ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʘʭ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ 

ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʬʘʢʪʳ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʧʦʣʦʚʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʭʘʨʘʢʪʝʨʝ ʠʟʤʝʥʝʥʠʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʚʦ ʤʥʦʛʦʤ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʚʝʜʝʥʠʷ ï 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴ,ʁ ʘ ʪʘʢʞʝ ʫʨʦʚʥʝʤ 

ʪʨʝʚʦʞʥʦʩʪʠ ï ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʙʥʘʨʫʞʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʠʟʫʯʝʥʥʳʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʧʦʪʦʤʩʪʚʘ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʩʣʝ 

ʤʘʪʝʨʠʥʩʢʦʛʦ ʩʪʨʝʩʩʘ ʚ ʧʝʨʠʦʜ ʛʝʩʪʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʚʢʣʶʯʘʶʱʝʡ ʚ 

ʩʝʙʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʯʝʩʢʠʭ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʧʝʨʩʧʝʢʪʠʚʥʳ ʚ ʧʣʘʥʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ/ʠʣʠ ʢʦʨʨʝʢʮʠʠ ʨʘʟʚʠʪʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 
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ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʛʦ ʜʝʪʩʪʚʘ ʠ ʚ 

ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ. ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʫʨʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʬʠʟʠʦʣʦʛʠʠ, ʠʤʤʫʥʦʣʦʛʠʠ ʠ ʧʝʜʠʘʪʨʠʠ. 

ʀʟʫʯʘʝʤʳʝ ʷʚʣʝʥʠʷ 

1. ʉʠʩʪʝʤʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦʩʣʝ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ: ʧʦʣʦʚʳʝ ʠ ʚʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

2. ʇʦʚʝʜʝʥʠʝ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʦʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. 

3. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʧʦʪʦʤʩʪʚʘ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ 

ʧʦʣʘ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʦʨʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. 

4. ʂʦʥʮʝʥʪʨʘʮʠʷ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ ʢʨʳʩ ʨʘʟʥʦʛʦ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ 

ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ 96 ʢʨʳʩʘʭ ɺʠʩʪʘʨ ʦʙʦʠʭ ʧʦʣʦʚ ʥʘ 21-ʝ, 

30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ï ʧʦʪʦʤʩʪʚʝ 28 ʩʘʤʦʢ (ʤʘʩʩʘ 

ʪʝʣʘ 217.8Ñ4.4 ʛ, ʚʦʟʨʘʩʪ 8 ʥʝʜʝʣʴ) ʠ 12 ʩʘʤʮʦʚ (ʤʘʩʩʘ ʪʝʣʘ 268.9Ñ5.4 ʛ, 

ʚʦʟʨʘʩʪ ï 8 ʥʝʜʝʣʴ) ʚ ʩʚʝʪʣʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʚ ʦʩʝʥʥʝʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʦʩʥʦʚʫ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʞʝʥ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ 

ʢ ʠʟʫʯʝʥʠʶ ʩʧʝʮʠʬʠʢʠ ʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʉʫʜʘʢʦʚ ʂ.ɺ., 

2012). 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
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1. ʉʪʨʝʩʩʦʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʫ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʢʨʳʩ ʥʘ ʤʦʜʝʣʠ 

ʝʞʝʜʥʝʚʥʦʛʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ (Porsolt R.D. et al., 1977) ʩ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10Áʉ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ ʩ 10-ʛʦ ʧʦ 16-ʡ ʜʝʥʴ 

ʛʝʩʪʘʮʠʠ. 

2. ʀʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ: 

 ʘʥʘʣʠʟ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʳʩ ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè (Hall C.S., 

1936) ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ çOpen Field Sequentional Test V.2è, 

ʧʦʩʣʝʜʫʶʱʝʝ ʚʳʯʠʩʣʝʥʠʝ ʠʥʜʝʢʩʘ ʘʢʪʠʚʥʦʩʪʠ (ʂʦʧʣʠʢ ɽ.ɺ., 2002; ʇʝʨʮʦʚ 

ʉ.ʉ., 2011); 

 ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ 

ʪʝʩʪʝ çʧʨʠʧʦʜʥʷʪʳʡ ʢʨʝʩʪʦʦʙʨʘʟʥʳʡ ʣʘʙʠʨʠʥʪè (Handley S.L., Mittani S., 

1984), ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ Columbus Instruments (USA). 

3. ɸʥʘʣʠʟ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ï ʦʙʲʝʤʘ ʧʦʪʨʝʙʣʷʝʤʦʛʦ 

ʢʠʩʣʦʨʦʜʘ (VO2, ʤʣ/ʯ/ʢʛ) ʠ ʚʳʜʳʭʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (VCO2, ʤʣ/ʯ/ʢʛ), 

ʫʨʦʚʥʷ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ (ʅ, ʢʢʘʣ/ʯ/ʢʛ) ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʤʘʩʩʳ 

ʪʝʣʘ ʢʨʳʩ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ Phenomaster (TSE Systems GmbH, 

ɻʝʨʤʘʥʠʷ); ʥʝʧʨʷʤʘʷ ʢʘʣʦʨʠʤʝʪʨʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʜʫʣʷ CaloSys. 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩ ï ʚʝʩʳ ʵʣʝʢʪʨʦʥʥʳʝ URM Astra 3 

(ʂʠʪʘʡ). 

5. ʀʟʤʝʨʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʢʨʳʩ ï ʪʚʝʨʜʦʬʘʟʥʳʡ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ; 

HTI Immunoʉhem-2100 (Microplate reader, ʉʐɸ). 

6. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʚʘʛʠʥʘʣʴʥʳʭ ʤʘʟʢʦʚ ʞʠʚʦʪʥʳʭ 

(ɹʝʣʷʢʦʚ ɺ.ʀ., ʀʥʶʰʢʠʥʘ ɽ.ʄ., 2008), ʙʠʥʦʢʫʣʷʨʥʳʡ ʤʠʢʨʦʩʢʦʧ ɹʀʆʄɽɼ-5 

(ʫʚʝʣʠʯʝʥʠʝ Ĭ40), ʙʝʟ ʦʢʨʘʰʠʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ. 

7. ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ɺʳʷʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ 

ʦʮʝʥʠʚʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʝʪʦʜʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 
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ɸʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʏʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ 

Statistica 10.0 ʠ Microsoft Office Excel 2019. ɻʨʫʧʧʦʚʳʝ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ ʥʝ 

ʧʦʜʯʠʥʷʣʠʩʴ ʥʦʨʤʘʣʴʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ (ʧʦ ʢʨʠʪʝʨʠʶ ʐʘʧʠʨʦ-ʋʠʣʢʘ), 

ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʝʥʳ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʞʛʨʫʧʧʦʚʦʛʦ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ï ʢʨʠʪʝʨʠʡ ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ. ʇʨʠ ʥʘʣʠʯʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʫʢʘʟʘʥʥʦʤʫ 

ʢʨʠʪʝʨʠʶ ʧʨʠʤʝʥʷʣʠ ʘʧʦʩʪʝʨʠʦʨʥʳʡ ʧʦʧʘʨʥʳʡ ʘʥʘʣʠʟ ʤʝʞʛʨʫʧʧʦʚʳʭ 

ʨʘʟʣʠʯʠʡ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ U-ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ ʜʣʷ 

ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʩʨʝʜʩʪʚʘ 

1. ɹʘʩʩʝʡʥ ʜʣʷ ʢʨʳʩ (ʚʳʩʦʪʘ ʩʪʝʥʦʢ ï 60 ʩʤ, ʦʙʲʝʤ ï 20 ʣ) ʩ ʚʦʜʦʡ, 

ʦʭʣʘʞʜʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʣʴʜʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 10Áʉ, ʩ ʮʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʪʨʝʩʩʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï ʝʞʝʜʥʝʚʥʦʛʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ. 

2. ʋʩʪʘʥʦʚʢʝ ʪʠʧʘ çʨʠʥʛè ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʚʝʜʝʥʠʷ ʢʨʳʩ 

ï ʪʝʩʪ çʦʪʢʨʳʪʦʝ ʧʦʣʝè. 

3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ Columbus Instruments (USA) ï ʪʝʩʪ 

çʧʨʠʧʦʜʥʷʪʳʡ ʢʨʝʩʪʦʦʙʨʘʟʥʳʡ ʣʘʙʠʨʠʥʪè ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦʚʝʜʝʥʠʷ ʢʨʳʩ. 

4. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʫʩʪʘʥʦʚʢʘ Phenomaster (TSE Systems GmbH, 

ɻʝʨʤʘʥʠʷ); ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʢʣʝʪʢʠ ʜʣʷ ʢʨʳʩ; ʤʦʜʫʣʴ 

CaloSys ï ʠʟʤʝʨʝʥʠʝ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʫ ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʛʘʟʦʚ ʜʣʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ. 

5. ɺʝʩʳ ʵʣʝʢʪʨʦʥʥʳʝ URM Astra 3 (ʂʠʪʘʡ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ 

ʪʝʣʘ ʢʨʳʩ. 
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6. ʇʨʠʙʦʨ HTI Immunoʉhem-2100 (Microplate reader, ʉʐɸ) ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ ʢʨʳʩ ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʙʦʨʘʤʠ ʨʝʘʛʝʥʪʦʚ (ɸʆ 

çɺʝʢʪʦʨ-ɹʝʩʪè, ʈʦʩʩʠʷ). 

7. ɹʠʥʦʢʫʣʷʨʥʳʡ ʤʠʢʨʦʩʢʦʧ ɹʀʆʄɽɼ-5 ʜʣʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʛʠʥʘʣʴʥʳʭ ʤʘʟʢʦʚ ʢʨʳʩ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. 

8. ʃʠʮʝʥʟʠʦʥʥʳʝ ʧʘʢʝʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ Statistica 10.0 

(StatSoft, Inc.) ʠ Microsoft Office Excel 2019. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʍʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʤʘʪʝʨʠʥʩʢʦʛʦ ʩʪʨʝʩʩʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʪʦʤʩʪʚʘ ï ʧʘʨʘʤʝʪʨʳ ʧʦʚʝʜʝʥʠʷ, 

ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʠʤʤʫʥʠʪʝʪʘ ï ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʘ ʢʨʳʩ ʠ ʧʝʨʠʦʜʘ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʘ. 

2. ʅʘʨʫʰʝʥʠʷ ʨʷʜʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʡ 

ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʫ ʩʘʤʦʢ ʢʨʳʩ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʘʢʦʚʳʤʠ ʫ ʩʘʤʮʦʚ ʞʠʚʦʪʥʳʭ. 

3. ɺʳʟʚʘʥʥʳʝ ʚʥʫʪʨʠʫʪʨʦʙʥʳʤ ʩʪʨʝʩʩʦʤ ʠʟʤʝʥʝʥʠʷ ʠʟʫʯʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʦʪʦʤʩʪʚʘ ʞʠʚʦʪʥʳʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳ ʚ ʨʘʥʥʠʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ, ʯʝʤ ʫ ʦʩʦʙʝʡ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʳʤ ʯʠʩʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʢʨʳʩ, ʧʨʠʤʝʥʝʥʠʝʤ ʘʜʝʢʚʘʪʥʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʮʝʣʠ ʠ ʟʘʜʘʯʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʚʳʚʦʜʳ, ʩʜʝʣʘʥʥʳʝ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʙʦʪʝ ʜʘʥʥʳʭ, ʧʦʜʢʨʝʧʣʝʥʳ ʫʙʝʜʠʪʝʣʴʥʳʤʠ 

ʬʘʢʪʠʯʝʩʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ʠ ʥʘ 

ʨʠʩʫʥʢʘʭ. ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 
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ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʚʳʚʦʜʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ: V 

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥè, ʧʦʩʚʷʱʝʥʥʘʷ 90-ʣʝʪʠʶ ʄʦʨʜʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʅʠʢʦʣʘʷ ʇʣʘʪʦʥʦʚʠʯʘ ʆʛʘʨʸʚʘ 

(ʉʘʨʘʥʩʢ, 2021); ʂʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʙʠʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷè (ʄʦʩʢʚʘ, 2021); XLVI  ʀʪʦʛʦʚʘʷ ʥʘʫʯʥʘʷ ʩʝʩʩʠʷ ʅʀʀʅʌ 

ʠʤ. ʇ.ʂ. ɸʥʦʭʠʥʘ çʉʠʩʪʝʤʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡè 

(ʄʦʩʢʚʘ, 2022); ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ɻʆʋ ʊɻʄʋ ʠʤ. ɸʙʫʘʣʠ 

ʀʙʥʠ ʉʠʥʦ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ (69-ʷ ʛʦʜʠʯʥʘʷ) çɼʦʩʪʠʞʝʥʠʷ ʠ 

ʧʨʦʙʣʝʤʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳè, ʧʦʩʚʷʱʝʥʥʘʷ 

30-ʣʝʪʠʶ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʠ 

çɻʦʜʘʤ ʨʘʟʚʠʪʠʷ ʩʝʣʘ, ʪʫʨʠʟʤʘ ʠ ʥʘʨʦʜʥʳʭ ʨʝʤʝʩʝʣ (2019-2021)è (ɼʫʰʘʥʙʝ, 

ʊʘʜʞʠʢʠʩʪʘʥ, 2021); ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʄʝʜʠʮʠʥʩʢʘʷ ʥʘʫʢʘ ʚ ʵʨʫ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠè (ʂʫʨʩʢ, 2021); 

ʂʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ çʌʠʟʠʦʣʦʛʠʷ ʠ ʬʠʟʠʢʘ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝè, ʧʦʩʚʷʱʝʥʥʘʷ 100-ʣʝʪʠʶ ʄɻʄʉʋ ʠʤ. ɸ.ʀ. 

ɽʚʜʦʢʠʤʦʚʘ (ʄʦʩʢʚʘ, 2022); VI ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩʠʩʪʝʤʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡè, ʧʦʩʚʷʱʝʥʥʘʷ 90-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ 

ʘʢʘʜʝʤʠʢʘ ʂ.ɺ. ʉʫʜʘʢʦʚʘ (ʄʦʩʢʚʘ, 2022); IX ʈʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

çʅʝʡʨʦʠʤʤʫʥʦʧʘʪʦʣʦʛʠʷè (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ), ʧʦʩʚʷʱʝʥʥʘʷ 100-

ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʘʢʘʜʝʤʠʢʘ ɸʄʅ ʉʉʉʈ ʠ ʈɸʄʅ ɻ.ʅ. ʂʨʳʞʘʥʦʚʩʢʦʛʦ 

(ʄʦʩʢʚʘ, 2022); ʂʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʄʝʜʠʮʠʥʩʢʘʷ 

ʬʠʟʠʢʘ, ʬʠʟʠʦʣʦʛʠʷ ʠ ʩʤʝʞʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʚ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʠ ʚʫʟʦʚʩʢʦʡ 

ʥʘʫʢʝè, ʧʦʩʚʷʱʸʥʥʘʷ 100-ʣʝʪʠʶ ʄɻʄʉʋ ʠʤ. ɸ.ʀ. ɽʚʜʦʢʠʤʦʚʘ (ʄʦʩʢʚʘ, 

2022); XLVII  ʀʪʦʛʦʚʘʷ ʥʘʫʯʥʘʷ ʩʝʩʩʠʷ ʅʀʀʅʌ ʠʤ. ʇ.ʂ. ɸʥʦʭʠʥʘ 

çʉʠʩʪʝʤʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡè (ʄʦʩʢʚʘ, 2023). 
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ʇʫʙʣʠʢʘʮʠʠ 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʦ 11 ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ, ʦʪʨʘʞʘʶʱʠʭ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟ ʥʠʭ ï 4 ʩʪʘʪʴʠ ʚ 

ʚʝʜʫʱʠʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ ʜʣʷ 

ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʡ; 2 ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

Web of Science; 1 ʩʪʘʪʴʷ ʚ ʞʫʨʥʘʣʝ, ʠʥʜʝʢʩʠʨʫʝʤʦʤ ʚ ʙʘʟʝ ʜʘʥʥʳʭ Scopus. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ 

ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 167 ʩʪʨʘʥʠʮʘʭ ʧʝʯʘʪʥʦʛʦ ʪʝʢʩʪʘ, 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 18 ʪʘʙʣʠʮʘʤʠ ʠ 26 ʨʠʩʫʥʢʘʤʠ. ʈʘʙʦʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: çɺʚʝʜʝʥʠʝè, çʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳè, çʄʘʪʝʨʠʘʣʳ ʠ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷè, çʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷè, çʆʙʩʫʞʜʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚè, çɺʳʚʦʜʳè, çʉʧʠʩʦʢ ʩʦʢʨʘʱʝʥʠʡè, çʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳè. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʩʦʜʝʨʞʠʪ 322 ʠʩʪʦʯʥʠʢʦʚ, ʠʟ ʥʠʭ 154 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 

168 ʟʘʨʫʙʝʞʥʳʭ. 
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2. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

2.1. ʌʀɿʀʆʃʆɻʀʗ ʉʊʈɽʉʉɸ 

ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ 

ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʦʚʳʭ 

ʩʪʨʝʩʩʦʨʦʚ. ʋʩʢʦʨʝʥʠʝ ʪʝʤʧʘ ʞʠʟʥʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʝʨʝʛʨʫʟʢʠ, 

ʩʦʮʠʘʣʴʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʧʨʦʚʦʮʠʨʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʩʪʨʝʩʩʦʨʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʧʦʩʦʙʥʳʭ ʥʘʥʝʩʪʠ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ. ʆʜʥʠʤ 

ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʘʪʝʨʠʥʩʢʦʛʦ ʩʪʨʝʩʩʘ ʥʘ 

ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ ʠ ʦʨʛʘʥʠʟʤ ʧʦʪʦʤʩʪʚʘ ʚ ʮʝʣʦʤ. ʉʪʨʝʩʩʦʚʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʪʁ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 

 

2.1.1. ʂʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʝʩʩʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʥʦʚʝʥʠ ̫ ʠ ʨʘʟʚʠʪʠʷ ʩʦʩʪʦʷʥʠʷ 

ʩʪʨʝʩʩʘ ʫ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʠʚʣʝʢʘʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʥʷʪʠʝ çʩʪʨʝʩʩè ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 

ɸʤʝʨʠʢʘʥʩʢʠʡ ʧʩʠʭʦʬʠʟʠʦʣʦʛ ʋʦʣʪʝʨʘ ʂʵʥʥʦʥ ʚʚʸʣ ʪʝʨʤʠʥ çʩʪʨʝʩʩè ʚ 

ʬʠʟʠʦʣʦʛʠʶ ʠ ʧʩʠʭʦʣʦʛʠʶ (Cannon W.B., 1929). ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʪʨʝʩʩʝ ʚʥʝʩ ʨʦʩʩʠʡʩʢʠʡ ʠ ʙʨʠʪʘʥʩʢʠʡ ʧʘʪʦʣʦʛ ɺʣʘʜʠʤʠʨ 

ɻʝʦʨʛʠʝʚʠʯ ʂʦʨʝʥʯʝʚʩʢʠʡ (1880-1959). ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʥ ʥʘʙʣʶʜʘʣ 

ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ 

ʘʜʘʧʪʘʮʠʠ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʝʩʩʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʨʝʟʚʳʯʘʡʥʳʭ. ʉʦʛʣʘʩʥʦ ʝʛʦ ʩʫʞʜʝʥʠʷʤ, 

ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ ʩʘʤ ʧʦ ʩʝʙʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ. 

ʅʘʧʨʦʪʠʚ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ ʢʣʝʪʦʢ ʠʣʠ ʪʢʘʥʝʡ, 
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ʚʳʟʚʘʥʥʘʷ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʠʤʝʝʪ ʟʘʱʠʪʥʳʡ ʭʘʨʘʢʪʝʨ (ʂʦʨʝʥʯʝʚʩʢʠʡ ɻ.ɺ., 

1916: ʐʘʥʠʥ ɺ.ʖ., 2004). ʉʭʦʜʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʜʝʨʞʠʚʘʣʩʷ ʪʘʢʞʝ T.S. 

Rippon (1928), ʢʦʪʦʨʳʡ ʧʠʩʘʣ ʦʙ çʠʥʩʪʠʥʢʪʘʭ ʦʧʘʩʥʦʩʪʠè. ʉʪʨʝʩʩ ʫ ʣʶʜʝʡ 

ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʧʨʠ ʢʦʥʬʣʠʢʪʝ ʤʝʞʜʫ ʠʥʩʪʠʥʢʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʠ ʯʫʚʩʪʚʦʤ 

ʜʦʣʛʘ. ʆʥ ʫʢʘʟʳʚʘʣ, ʯʪʦ ʩʪʨʝʩʩ ï ʵʪʦ ʩʦʩʪʦʷʥʠʝ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ ʨʝʘʢʮʠʠ, 

ʥʝ ʧʨʠʩʫʱʝʡ ʯʝʣʦʚʝʢʫ ʚ ʧʦʢʦʝ ï ʙʝʛʩʪʚʦ, ʘʛʨʝʩʩʠʷ, ʤʘʥʠʧʫʣʷʪʠʚʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝʧʦʜʚʠʞʥʦʩʪʴ ʠ ʢʦʣʣʘʧʩ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ɻʘʥʩʦʤ ʉʝʣʴʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʪʝʦʨʠʷ 

ʦʙ ʦʙʱʝʤ ʘʜʘʧʪʘʮʠʦʥʥʦʤ ʩʠʥʜʨʦʤʝ (Selye H., 1946), ʚ ʢʦʪʦʨʦʡ ʚʧʝʨʚʳʝ 

ʧʦʢʘʟʘʥʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʩʪʨʝʩʩʘ. ʇʦ ʤʥʝʥʠʶ H. Selye (1976), 

ʩʪʨʝʩʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ ʜʝʡʩʪʚʠʝ 

ʩʪʨʝʩʩʦʨʦʚ ï ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʦʨʠʝʡ 

ɻʘʥʩʘ ʉʝʣʴʝ ʚʳʜʝʣʷʶʪ ʪʨʠ ʩʪʘʜʠʠ ʩʪʨʝʩʩʘ: ʩʪʘʜʠʷ ʪʨʝʚʦʛʠ ï ʵʢʩʪʨʝʥʥʦʡ 

ʤʦʙʠʣʠʟʘʮʠʠ ʟʘʱʠʪʥʳʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ; ʩʪʘʜʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ï 

ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʩʪʠʛʥʫʪʦʛʦ ʫʨʦʚʥʷ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ; ʩʪʘʜʠʷ 

ʠʩʪʦʱʝʥʠʷ ï ʩʧʘʜʘ ʩʠʣ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʝʟʘʜʘʧʪʘʮʠʠ (ʉʝʣʴʝ ɻ., 1979; 

ʖʥʫʩʦʚʘ ʉ.ɻ. ʠ ʜʨ., 2008; Selye H., 1974). 

ʀʩʩʣʝʜʦʚʘʪʝʣʝʤ ʙʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʠ ʚʚʝʜʝʥʳ ʧʦʥʷʪʠʷ 

çɻ ʫʩʪʨʝʩʩè, ʦʢʘʟʳʚʘʶʱʝʤ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʘ 

ʪʘʢʞʝ çʜʠʩʪʨʝʩʩè, ʫʭʫʜʰʘʶʱʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (Selye H., 1974, 

1981). ʆʜʥʘʢʦ ʧʦ ʤʥʝʥʠʶ ʪʦʛʦ ʞʝ ʉʝʣʴʝ, ʚʦ ʚʨʝʤʷ ʵʫʩʪʨʝʩʩʘ ʠ ʜʠʩʪʨʝʩʩʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʚʦʟʥʠʢʘʝʪ, ʧʦ ʩʫʪʠ, ʦʜʥʠ ʠ ʪʝ ʞʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʠʤʫʣʳ. ʄʝʞʜʫ ʪʝʤ, ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʵʫʩʪʨʝʩʩ, ʚ ʦʪʣʠʯʠʝ ʜʠʩʪʨʝʩʩʘ, ʤʦʞʝʪ ʠʤʝʪʴ ʘʜʘʧʪʠʚʥʳʡ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʠʤʝʥʥʦ çʪʦ, ʢʘʢ ʚʳ ʵʪʦ 

ʚʦʩʧʨʠʥʠʤʘʝʪʝè, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʧʨʝʜʝʣʷʝʪ ʨʝʘʣʠʟʘʮʠʶ ʠ ʫʩʧʝʰʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (Selye H., 

1978). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʪʨʝʩʩʘ, ʧʨʦʚʦʜʠʤʳʭ ɻʘʥʩʦʤ 

ʉʝʣʴʝ, ʥʝ ʫʜʝʣʷʣʦʩʴ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʠ 
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ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʘʩʧʝʢʪʘʤ ʩʣʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʎʅʉ ʠ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʦʟʜʝʡʩʪʚʠʡ (ʉʝʣʴʝ 

ɻ., 1979). 

ɹʦʣʝʝ ʰʠʨʦʢʦ ʚʦʧʨʦʩʳ ʩʪʨʝʩʩʘ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʧʨʦʮʝʩʩʳ ʚ 

ʦʨʛʘʥʠʟʤʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʨʘʙʦʪʝ J.H. Milsum (1985). 

ʋʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʩʪʨʝʩʩ ï ʵʪʦ ʩʠʩʪʝʤʥʘʷ ʨʝʘʢʮʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ʠʣʠ ʙʦʣʝʟʥʠ ʯʝʣʦʚʝʢʘ ʥʘ ʬʠʟʠʯʝʩʢʦʤ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʠ 

ʩʦʮʠʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʚʳʧʦʣʥʝʥʥʳʭ J.I. Lacey (1967) ʠ L. Robinson (1990), ʫʢʘʟʘʥʥʘʷ ʨʝʘʢʮʠʷ 

ʤʦʜʝʣʠʨʫʝʪʩʷ ʪʘʢʠʤʠ çʙʘʟʦʚʳʤʠè ʬʫʥʢʮʠʷʤʠ, ʢʘʢ ʥʘʙʣʶʜʝʥʠʝ, ʤʦʙʠʣʠʟʘʮʠʷ 

ʨʝʩʫʨʩʦʚ, ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠ ʮʝʣʴ. ʋʯʝʥʳʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʨʝʘʢʮʠʡ ʥʘ ʩʪʨʝʩʩʦʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʯʘʱʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʘ ʩ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʴʶ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ, ʪʝʤ ʩʘʤʳʤ, ʦʪʨʘʞʘʝʪ ʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʪʠʧʫ ʨʝʘʛʠʨʦʚʘʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʨʦʙʣʝʤʫ ʩʪʨʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʜʝʣʴʥʦ ʦʩʪʘʥʦʚʠʪʩʷ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʥʷʪʠʠ çʵʤʦʮʠʠè. ʕʤʦʮʠʷ, ʢʘʢ ʪʝʨʤʠʥ, ʧʨʦʠʩʭʦʜʠʪ ʦʪ 

ʣʘʪʠʥʩʢʦʛʦ çemovereè, ʯʪʦ ʦʟʥʘʯʘʝʪ ï ʧʦʪʨʷʩʘʪʴ ʠ ʚʦʟʙʫʞʜʘʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʜ ʵʤʦʮʠʷʤʠ ʧʦʥʠʤʘʝʪʩʷ ʥʝʤʝʜʣʝʥʥʘʷ ʨʝʘʢʮʠʷ ʯʝʣʦʚʝʢʘ ʚ ʦʪʚʝʪ ʥʘ 

ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʈʦʜʴʢʦʚʘ ʖ.ɸ., ʂʦʙʦʟʝʚʘ ʀ.ʉ., 2020). 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʜʘʶʱʝʛʦʩʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʬʠʟʠʦʣʦʛʘ, ʘʢʘʜʝʤʠʢʘ 

ʇ.ʂ. ɸʥʦʭʠʥʘ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʥʝʛʘʪʠʚʥʳʝ ʵʤʦʮʠʠ ʷʚʣʷʶʪʩʷ 

ʩʚʦʝʛʦ ʨʦʜʘ ʤʘʨʢʝʨʘʤʠ ʚʦʟʜʝʡʩʪʚʠʡ ʨʘʟʣʠʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ (ɸʥʦʭʠʥ 

ʇ.ʂ., 1966). ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ 

ʩʪʨʝʩʩ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʜʣʠʪʝʣʴʥʳʭ ʠ ʥʝʧʨʝʨʳʚʥʳʭ ʢʦʥʬʣʠʢʪʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʩʫʙʲʝʢʪʳ ʣʠʰʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʚʦʠ 

ʚʝʜʫʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʜʦʩʪʠʛʘʪʴ ʧʦʣʝʟʥʳʭ ʜʣʷ ʥʠʭ 

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ɸʥʦʭʠʥ ʇ.ʂ., 1965; ʉʫʜʘʢʦʚ ʂ.ɺ., 1999, 

2012). 
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2.1.2. ʅʝʡʨʦʛʫʤʦʨʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʪʨʝʩʩʦʨʥʳʭ ʨʝʘʢʮʠʡ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʦʧʠʩʳʚʘʶʱʠʡ 

ʧʨʠʥʮʠʧʳ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʪʨʝʩʩʦʨʥʦʛʦ ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʚʦʚʣʝʯʝʥʠʝ ʩʠʤʧʘʪʦ-

ʘʜʨʝʥʘʣʦʚʦʡ ʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤ ʚ 

ʢʣʶʯʝʚʳʝ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʪʨʝʩʩʘ ʫ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ. 

ʐʠʨʦʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʩʪʦʡʢʦʡ ʦʙʣʘʩʪʠ ʚʦʟʙʫʞʜʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ï ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʦʯʘʛʘ. ɼʦʢʘʟʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʦʯʘʛ ʚʦʟʙʫʞʜʝʥʠʷ ʠʟʥʘʯʘʣʴʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʢʦʨʝ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ 

ʤʦʟʛʘ, ʘ ʟʘʪʝʤ ʚ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʮʝʥʪʨʘʭ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. 

ʀʥʠʮʠʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʮʝʧʥʳʭ ʨʝʘʢʮʠʡ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʚʳʨʘʞʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʠ ʛʠʧʦʪʘʣʘʤʦ-

ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤ (ɽʨʤʘʢʦʚʘ ʀ.ɺ., 2014; ʉʤʠʨʥʦʚʘ ɸ.ɺ., 

ʂʦʨʷʛʠʥʘ ʆ.ɸ., 2019). ɸʢʪʠʚʘʮʠʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʩʠʣʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ʪʘʢʠʭ ʛʦʨʤʦʥʦʚ, ʢʘʢ ʘʜʨʝʥʘʣʠʥ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥ, ʘ ʪʘʢʞʝ 

ʢʦʨʪʠʢʦʣʠʙʝʨʠʥ, ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ (ɸʂʊɻ) ʠ ʢʦʨʪʠʟʦʣ (Bevans 

M.F. et al., 2016). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʘʷ 

ʩʠʩʪʝʤʘ, ʵʬʬʝʢʪʦʨʥʳʤʠ ʛʦʨʤʦʥʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʢʘʪʝʭʦʣʘʤʠʥʳ ï 

ʥʦʨʘʜʨʝʥʘʣʠʥ ʠ ʘʜʨʝʥʘʣʠʥ (ʄʠʥʘʩʷʥ ʉ.ʄ. ʠ ʜʨ., 2016) ï ʠʛʨʘʝʪ 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʢ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʥʘʛʨʫʟʢʘʤ. ʆʜʥʦʡ ʠʟ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ, ʘʢʪʠʚʠʨʫʶʱʠʭʩʷ ʧʨʠ 

ʩʪʨʝʩʩʦʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, ʷʚʣʷʝʪʩʷ ʛʠʧʦʪʘʣʘʤʫʩ, ʚ ʥʝʨʚʥʳʭ ʢʣʝʪʢʘʭ 

ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʘʷ ʤʦʙʠʣʠʟʘʮʠʷ ʥʦʨʘʜʨʝʥʘʣʠʥʘ. ʇʝʨʝʭʦʜʷ ʠʟ 

ʩʚʷʟʘʥʥʦʡ ʬʦʨʤʳ ʚ ʩʚʦʙʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʥ ʧʦʚʳʰʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ çʚʳʥʦʩʣʠʚʦʩʪʴè ʢʣʝʪʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ 

ʫʯʘʩʪʠʝʤ ʵʪʦʛʦ ʛʦʨʤʦʥʘ-ʤʝʜʠʘʪʦʨʘ ʎʅʉ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʥʝʨʚʥʦʡ 
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ʵʥʝʨʛʠʠ ʚ ʭʠʤʠʯʝʩʢʫʶ. ʅʦʨʘʜʨʝʥʘʣʠʥ ʘʢʪʠʚʠʨʫʝʪ ʥʦʨʘʜʨʝʥʝʨʛʠʯʝʩʢʠʝ 

ʵʣʝʤʝʥʪʳ ʣʠʤʙʠʢʦ-ʨʝʪʠʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʚʳʟʳʚʘʝʪ ʚʦʟʙʫʞʜʝʥʠʝ 

ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʥʝʨʚʥʳʭ ʮʝʥʪʨʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ (ʂʘʩʩʠʣʴ ɻ.ʅ., 1975; ɻʫʮʦʣ ʃ.ʆ. ʠ ʜʨ., 2022). 

ʉʠʤʧʘʪʠʯʝʩʢʘʷ ʩʪʠʤʫʣʷʮʠʷ ʜʦʩʪʠʛʘʝʪ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʠ ʚʳʟʳʚʘʝʪ ʫʩʠʣʝʥʥʳʡ 

ʚʳʙʨʦʩ ʠʟ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʢʨʦʚʴ ʘʜʨʝʥʘʣʠʥʘ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʦʛʘʱʝʥʠʝ ʢʨʦʚʠ ʵʪʠʤʠ 

ʛʦʨʤʦʥʘʤʠ (80-90 ʠ 20-10% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʦʭʦʜʷ ʯʝʨʝʟ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ (ɻʕɹ), ʢʘʪʝʭʦʣʘʤʠʥʳ ʧʦʧʘʜʘʶʪ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʣʘʩʪʠ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ ʣʠʤʙʠʢʦ-ʨʝʪʠʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʇʨʠ ʵʪʦʤ ʘʢʪʠʚʠʨʫʶʪʩʷ ʘʜʨʝʥʝʨʛʠʯʝʩʢʠʝ, ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʠʝ ʠ 

ʭʦʣʠʥʝʨʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʳ ʎʅʉ (ʂʫʫʣʘʨ ʐ.ɺ. ʠ ʜʨ., 2018). 

ɻʦʚʦʨʷ ʦ ʟʥʘʯʝʥʠʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ 

ʚ ʨʘʟʚʠʪʠʠ ʩʪʨʝʩʩʦʨʥʦʛʦ ʦʪʚʝʪʘ, ʥʫʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʛʠʧʦʪʘʣʘʤʫʩ 

ʦʢʘʟʳʚʘʝʪ ʤʦʜʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ï ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʠʣʠ ʫʛʥʝʪʘʶʱʝʝ ï ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʫʤʦʨʘʣʴʥʦ-ʛʦʨʤʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʪʠʧʠʯʥʳʭ ʜʣʷ ʩʦʩʪʦʷʥʠʷ 

ʩʪʨʝʩʩʘ (ʂʘʩʩʠʣʴ ʅ.ɻ., 1983). ɼʘʥʥʦʝ ʚʣʠʷʥʠʝ ʚʦ ʤʥʦʛʦʤ ʦʧʦʩʨʝʜʦʚʘʥʦ 

ʛʠʧʦʬʠʟʦʤ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʩʠʣʝʥʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʢʨʦʚʴ ɸʂʊɻ. ʇʦʜ 

ʜʝʡʩʪʚʠʝʤ ʵʪʦʛʦ ʛʦʨʤʦʥʘ ʚ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʩʠʥʪʝʟʘ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʢʨʦʚʠ 

ʥʘʨʘʩʪʘʝʪ (ʂʘʛʘʟʝʞʝʚʘ ʅ.ʍ., 2014). ʂʦʨʪʠʢʦʩʪʝʨʦʠʜʳ, ʧʨʦʥʠʢʘʷ ʯʝʨʝʟ ɻʕɹ ʚ 

ʛʦʣʦʚʥʦʡ ʤʦʟʛ (ʉʘʢʦʚʠʯ ɺ.ʅ. ʠ ʜʨ., 2017), ʧʦ ʤʝʭʘʥʠʟʤʫ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʪʦʨʤʦʟʷʪ ʩʝʢʨʝʮʠʶ ʢʦʨʪʠʢʦʣʠʙʝʨʠʥʘ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ (ɼʝʜʦʚ 

ʀ.ʀ. ʠ ʜʨ., 2012; ɸʨʩʘʭʘʥʦʚʘ ɻ.ɸ., 2020), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʝʛʦ 

ʫʨʦʚʥʷ ʚ ʢʨʦʚʠ. ʇʨʠ ʜʣʠʪʝʣʴʥʳʭ ʩʪʨʝʩʩʦʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ 

ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʦʩʦʙʳʤ ʙʝʣʢʦʤ ʢʨʦʚʠ ï ʪʨʘʥʩʢʦʨʪʠʥʦʤ ï ʠ ʪʝʨʷʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʥʠʢʘʪʴ ʚ ʎʅʉ. ʆʪʩʫʪʩʪʚʠʝ ʩʠʛʥʘʣʠʟʘʮʠʠ ʦʙ ʫʨʦʚʥʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʚ ʢʨʦʚʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʠ ʨʘʩʩʪʨʦʡʩʪʚʫ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ (ɼʸʤʠʥ ɼ.ɹ. ʠ ʜʨ., 2020). ʇʨʠ ʵʪʦʤ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʩʪʫʧʣʝʥʠʝ 
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ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʚ ʢʨʦʚʴ ʧʨʠʚʦʜʠʪ ʢ ʠʩʪʦʱʝʥʠʶ ʢʦʨʳ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠ 

ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚ (ʉʝʣʴʝ ɻ., 1960). 

 

2.1.3. ʅʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʠ ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʢʘʭ. ʈʦʣʴ ʮʠʪʦʢʠʥʦʚ 

ɻʣʘʚʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ 

ʧʨʠ ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʢʘʭ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠʛʨʘʝʪ 

ʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʥʳʝ ʦʙʣʘʩʪʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʡ ʠ ʩʠʤʧʘʪʦ-ʘʜʨʝʥʘʣʦʚʳʡ ʢʦʤʧʣʝʢʩʳ), ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʳ 

ʪʠʤʠʢʦʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ, ʩʠʩʪʝʤʫ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

ʠ ʢʨʦʚʴ (Koenig J.I. et al., 2011; Andersson U., Tracey K.J., 2012; Dhabhar F.S. 

et al., 2012; Felger J.C., Lotrich F.E., 2013; Carson W.F., Kunkel S.L., 2017). ɺ 

ʨʘʙʦʪʝ ɹ.ɹ. ʄʦʨʦʟʦʚʘ ʝʱʝ ʚ 2001 ʛʦʜʫ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ ʤʦʟʛʘ, 

ʦʢʘʟʳʚʘʶʱʠʝ ʤʦʜʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʠʤʤʫʥʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʮʝʥʪʨʘʤʠ ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʝʩʩ-

ʨʝʘʣʠʟʫʶʱʠʭ ʠ ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʠʭ ʩʠʩʪʝʤ. ʀʤʤʫʥʥʘʷ ʠ ʩʪʨʝʩʩ-

ʨʝʘʣʠʟʫʶʱʘʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʠ ʠ ʥʘʨʫʰʝʥʠʷ 

ʛʦʤʝʦʩʪʘʟʘ (ʇʨʦʭʦʨʝʥʢʦ ʀ.ʆ. ʠ ʜʨ., 2017). 

ɻʠʧʦʪʘʣʘʤʫʩ, ʷʚʣʷʶʱʠʡʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʮʝʥʪʨʦʚ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʨʝʛʫʣʷʮʠʠ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʛʦʤʝʦʩʪʘʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘ ʩʯʝʪ ʘʢʪʠʚʘʮʠʠ ʤʦʜʫʣʷʪʦʨʥʳʭ ʚʣʠʷʥʠʡ ʥʘ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʝ ʢʣʝʪʢʠ (ʂʨʳʞʘʥʦʚʩʢʠʡ ɻ.ʅ. ʠ ʜʨ., 1997). ʀʟʤʝʥʝʥʠʷ 

ʠʤʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʳ ʩ 

ʫʩʠʣʝʥʥʦʡ ʩʝʢʨʝʮʠʝʡ ʛʦʨʤʦʥʦʚ ʠ ʦʩʥʦʚʥʳʭ ʤʝʜʠʘʪʦʨʦʚ ʩʪʨʝʩʩ-ʩʠʩʪʝʤʳ ï 

ʢʦʨʪʠʢʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ ʛʦʨʤʦʥʘ (ʂʈɻ), ɸʂʊɻ, ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʠ 

ʢʘʪʝʭʦʣʘʤʠʥʦʚ (ʂʦʣʝʩʥʠʢʦʚʘ ʃ. ʈ., 2018; Takahashi A. et al., 2018). 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʘʢʪʠʚʘʮʠʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ ʚ ʩʦʩʪʦʷʥʠʠ ʩʪʨʝʩʩʘ ʷʚʣʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʪʠʤʫʣʷʮʠʷ 
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ʚʳʨʘʙʦʪʢʠ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʠʭ ʫʨʦʚʥʷ ʚ ʢʨʦʚʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʡ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʴʝʚ 

ʠʤʤʫʥʠʪʝʪʘ, ʢʦʣʝʙʘʥʠʷʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, 

ʠʟʤʝʥʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʤʠʛʨʘʮʠʠ ʠ ʮʠʨʢʫʣʷʮʠʠ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʦʢ, 

ʩʥʠʞʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʣʠʤʬʦʢʠʥʦʚ ʠ ʧʦʜʘʚʣʝʥʠʝʤ ʨʝʘʢʮʠʡ ʬʘʛʦʮʠʪʦʟʘ 

(ʊʘʧʙʝʨʛʝʥʦʚ ʉ.ʆ. ʠ ʜʨ., 2019). ɼʦʢʘʟʘʥʦ, ʯʪʦ ʫʛʥʝʪʝʥʠʝ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʡ 

ʧʨʠ ʩʪʨʝʩʩʦʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʩʚʷʟʘʥʦ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʜʘʚʣʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ 

ʊ-ʩʠʩʪʝʤʳ, ʠʟʤʝʥʝʥʠʝʤ ʯʠʩʣʘ ʨʝʮʠʨʢʫʣʠʨʫʶʱʠʭ ʊ-ʢʣʝʪʦʢ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ɺ-ʢʣʝʪʢʘʤ ʠ ʤʘʢʨʦʬʘʛʘʤ (Kirkham P., 2007). 

ɺʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʧʝʨʝʜʘʯʝ ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʩʪʨʝʩʩʦʨʥʦʛʦ ʩʠʛʥʘʣʘ ʢ 

ʮʝʥʪʨʘʣʴʥʳʤ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤ ʦʨʛʘʥʘʤ ʠʛʨʘʝʪ 

ʩʠʤʧʘʪʠʯʝʩʢʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ. ʂʘʪʝʭʦʣʘʤʠʥʳ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʚ 

ʣʠʤʬʦʠʜʥʳʝ ʪʢʘʥʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʢʨʦʚʴ, 

ʩʠʤʧʘʪʠʯʝʩʢʠʝ ʥʝʨʚʥʳʝ ʚʦʣʦʢʥʘ ʠʣʠ ʧʘʨʘʢʨʠʥʥʦ. ʆʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʜʝʡʩʪʚʠʝ ʩʪʨʝʩʩʦʨʘ ʥʝʡʨʦʩʝʢʨʝʪʦʨʥʳʝ ʢʣʝʪʢʠ ʤʦʟʛʘ, 

ʩʠʥʪʝʟʠʨʫʶʱʠʝ ʥʦʨʘʜʨʝʥʘʣʠʥ. ɼʣʠʪʝʣʴʥʘʷ ʛʠʧʝʨʢʘʪʝʭʦʣʘʤʠʥʝʤʠʷ, 

ʥʘʙʣʶʜʘʶʱʘʷʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʪʨʝʩʩʘ ʠ ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʫʩʠʣʝʥʥʳʤ 

ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʘʜʨʝʥʘʣʠʥʘ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥʘ ʠʟ ʢʣʝʪʦʢ ʤʦʟʛʦʚʦʛʦ ʩʣʦʷ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʡ ʠʤʤʫʥʦʮʠʪʦʚ 

(Kurokawa K. et al., 2011; Guereschi M.G. et al., 2013). ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʘʜʨʝʥʘʣʠʥʘ ʠ ʢʦʨʪʠʟʦʣʘ ʜʘʥʥʳʝ ʢʣʝʪʢʠ ʤʠʛʨʠʨʫʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ (ʊʦʢʘʨʝʚ ɸ.ʈ., 2019). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ ʠ ʢʘʪʝʭʦʣʘʤʠʥʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ 

ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʘʤʠ. ʇʨʠ ʠʭ ʜʣʠʪʝʣʴʥʦʤ ʠ ʠʟʙʳʪʦʯʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʢʨʦʚʴ 

ʧʨʦʠʩʭʦʜʠʪ ʩʫʞʝʥʠʝ ʩʦʩʫʜʦʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʱʝʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʛʝʤʦʜʠʥʘʤʠʢʠ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ 

(ʂʠʨʠʯʶʢ ɺ.ʌ. ʠ ʜʨ., 2011). ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʧʦʜʘʚʣʝʥʠʝ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʡ. ɺʘʞʥʦ, ʯʪʦ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ 

ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʦʨʥʦʛʦ ʘʛʝʥʪʘ. ʅʘʧʨʠʤʝʨ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ, ʧʨʦʚʝʜʝʥʥʦʡ N. Veshapidze ʩ ʩʦʘʚʪ. (2007), ʚ ʩʦʩʪʦʷʥʠʠ 
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ʦʩʪʨʦʛʦ ʩʪʨʝʩʩʘ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ 

ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʣʠʥʝʡʥʦʡ 

ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʝʡ ʢʨʦʚʦʪʦʢʘ (Veshapidze N. et al., 

2007). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʃ.ʈ. ʂʦʣʝʩʥʠʢʦʚʦʡ (2018) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ 

ʩʠʥʪʝʟ ʠ ʚʳʜʝʣʝʥʠʝ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ, ʣʠʙʝʨʠʥʦʚ ʠ ʩʪʘʪʠʥʦʚ ʠʟ ʢʣʝʪʦʢ 

ʛʠʧʦʪʘʣʘʤʫʩʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʨʝʛʫʣʷʪʦʨʥʳʤ ʚʣʠʷʥʠʝʤ ʠʤʤʫʥʦʤʝʜʠʘʪʦʨʦʚ. 

ʀʤʤʫʥʥʳʝ ʢʣʝʪʢʠ ʩʘʤʠ ʧʨʦʜʫʮʠʨʫʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ɸʂʊɻ, ʩʦʤʘʪʦʪʨʦʧʥʳʡ ʠ ʪʠʨʝʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥʳ, ʘʨʛʠʥʠʥ-

ʚʘʟʦʧʨʝʩʩʠʥ, ʦʢʩʠʪʦʮʠʥ ʠ ʜʨʫʛʠʝ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʧʨʦʜʫʢʮʠʷ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʨʝʛʫʣʠʨʫʶʪʩʷ ʪʝʤʠ ʞʝ 

ʩʘʤʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʯʪʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ 

ʛʠʧʦʬʠʟʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ, 

ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʩʠʤʧʘʪʠʯʝʩʢʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʚʷʟʝʡ, ʢʦʪʦʨʳʝ ʧʦ 

ʥʝʡʨʦʥʘʣʴʥʦʤʫ ʧʫʪʠ ʚ ʤʝʜʠʦʙʘʟʘʣʴʥʳʡ ʛʠʧʦʪʘʣʘʤʫʩ ï ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦʡ 

ʩʝʢʨʝʮʠʠ ʮʠʪʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʎʅʉ 

ʜʘʥʥʳʝ ʠʤʤʫʥʥʳʝ ʤʝʜʠʘʪʦʨʳ ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʢʣʝʪʢʘʤʠ ʛʠʧʦʬʠʟʘ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ɽʨʤʘʢʦʚʘ ʀ.ɺ., 

2014). 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʮʠʪʦʢʠʥʳ ï ʵʪʦ ʛʨʫʧʧʘ ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʘʟʚʠʪʠʠ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʧʘʪʦʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʚ ʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʵʤʙʨʠʦʛʝʥʝʟ, ʨʝʛʝʥʝʨʘʮʠʷ ʪʢʘʥʝʡ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ (ʂʝʪʣʠʥʩʢʠʡ ʉ.ɸ., 

ʉʠʤʙʠʨʮʝʚ ɸ.ʉ., 2008). ʗʚʣʷʷʩʴ ʩʠʛʥʘʣʴʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʮʠʪʦʢʠʥʳ ʚʥʦʩʷʪ 

ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʝʘʣʠʟʘʮʠʶ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʪʨʫʢʪʫʨʘʭ 

ʎʅʉ, ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʨʛʘʥʘʭ (ɼʝʛʪʷʨʝʚ ɺ.ʇ., ʇʝʨʮʦʚ 

ʉ.ʉ., 2018). ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝʩʢʠʤ ʚʟʛʣʷʜʘʤ, ʧʨʦʜʫʮʝʥʪʘʤʠ ʮʠʪʦʢʠʥʦʚ, 
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ʷʚʣʷʶʪʩʷ ʘʩʪʨʦʮʠʪʳ ʠ ʢʣʝʪʢʠ ʤʠʢʨʦʛʣʠʠ, ʠʤʤʫʥʦʮʠʪʳ ï ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʊ-

ʣʠʤʬʦʮʠʪʳ ʠ ɺ-ʣʠʤʬʦʮʠʪʳ, ʤʦʥʦʮʠʪʳ, ʤʘʢʨʦʬʘʛʠ ʠ ʜʨ., ʩʠʥʦʚʠʘʣʴʥʳʝ ʠ 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʭʦʥʜʨʦʮʠʪʳ. 

ʂ ʮʠʪʦʢʠʥʘʤ ʦʪʥʦʩʷʪ ʠʥʪʝʨʬʝʨʦʥʳ, ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, 

ʭʝʤʦʢʠʥʳ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʝ ʨʦʩʪʦʚʳʝ ʬʘʢʪʦʨʳ; ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ; 

ʠʥʪʝʨʣʝʡʢʠʥʳ ʠ ʜʨʫʛʠʝ ʵʥʜʦʛʝʥʥʳʝ ʤʝʜʠʘʪʦʨʳ (ʂʘʰʪʘʣʴʷʥ ʆ.ɸ., ʋʰʘʢʦʚʘ 

ʃ.ʖ, 2017; ʇʨʦʭʦʨʝʥʢʦ ʀ.ʆ. ʠ ʜʨ., 2017; ʐʘʨʘʚʴʝʚʘ ʀ.ʃ., ɻʝʡʥ ʉ.ɺ., 2022; 

DeVon H.A. et al., 2014). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʜʦʩʪʫʧʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʪʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʩ ʫʯʝʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ 

ʤʦʣʝʢʫʣ ʮʠʪʦʢʠʥʦʚ ʠ ʠʭ ʨʝʮʝʧʪʦʨʦʚ. 

ʅʘʧʨʠʤʝʨ, ʢ ʠʥʪʝʨʬʝʨʦʥʘʤ I ʪʠʧʘ ʦʪʥʦʩʷʪʩʷ ʀʌʅ-Ŭ, -ɓ, -ŭ, -ə, -Ű, ʀʃ-

28, ʀʃ-29 (ʀʌʅ-ɚ), ʛʣʘʚʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʦʝ ʠ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. 

ʌʘʢʪʦʨʳ ʨʦʩʪʘ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʬʘʢʪʦʨ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ (ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʡ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ [ɻ-

ʂʉʌ], ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʤʘʢʨʦʬʘʛʦʚ [ʄ-ʂʉʌ], ʀʃ-7, ʀʃ-12), 

ʣʠʛʘʥʜʳ ʛʣʠʢʦʧʨʦʪʝʠʥʘ gp 140 (ʀʃ-3, ʀʃ-5, ʛʨʘʥʫʣʦʮʠʪʘʨʥʦ-

ʤʘʢʨʦʬʘʛʘʣʴʥʳʡ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ [ɻʄ-ʂʉʌ]), ʵʨʠʪʨʦʧʦʵʪʠʥ 

ʠ ʪʨʦʤʙʦʧʦʵʪʠʥ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʩʪʠʤʫʣʷʮʠʶ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʢʦʩʪʥʦʤ 

ʤʦʟʛʝ, ʘʢʪʠʚʘʮʠʶ ʢʨʦʚʝʪʚʦʨʝʥʠʷ. 

ʉʫʧʝʨʩʝʤʝʡʩʪʚʦ ʠʥʪʝʨʣʝʡʢʠʥʘ-1 ʠ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʬʠʙʨʦʙʣʘʩʪʦʚ 

(ʌʈʌ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʝʤʝʡʩʪʚʘʤʠ. ʉʝʤʝʡʩʪʚʦ ʌʈʌ, ʢ 

ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʘʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʠʩʣʳʡ ʌʈʌ, ʦʩʥʦʚʥʦʡ ʌʈʌ ʠ ʌʈʌ3 ï 

ʌʈʌ23, ʚʦʚʣʝʯʝʥʦ ʚ ʧʨʦʮʝʩʩʳ ʘʢʪʠʚʘʮʠʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ 

ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʎʠʪʦʢʠʥʳ ʩʝʤʝʡʩʪʚʘ ʀʃ-1 ï ʀʃ-1Ŭ, ʀʃ-1ɓ, 

ʨʝʮʝʧʪʦʨʥʳʡ ʘʥʪʘʛʦʥʠʩʪ ʀʃ-1, ʀʃ-18 ï ʦʙʣʘʜʘʶʪ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʠ ʚʳʟʳʚʘʝʪ ʘʢʪʠʚʘʮʠʶ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 
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ʂ ʩʝʤʝʡʩʪʚʫ ʬʘʢʪʦʨʘ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ (ʌʅʆ) ʦʪʥʦʩʷʪʩʷ ʩʘʤ ʌʅʆ, 

ʣʠʤʬʦʪʦʢʩʠʥʳ Ŭ ʠ ɓ, Fas-ʣʠʛʘʥʜ ʠ ʜʨʫʛʠʝ ʮʠʪʦʢʠʥʳ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʜʝʡʩʪʚʠʠ, ʨʝʛʫʣʷʮʠʠ ʘʧʦʧʪʦʟʘ ʠ 

ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ. 

ʎʠʪʦʢʠʥʳ ʩʝʤʝʡʩʪʚʘ ʠʥʪʝʨʣʝʡʢʠʥʘ-6 (ʀʃ-6) ï ʣʠʛʘʥʜʳ ʛʣʠʢʦʧʨʦʪʝʠʥʘ 

gp 130 ï ʀʃ-6, ʀʃ-11, ʀʃ-31, ʦʥʢʦʩʪʘʪʠʥ-M, ʢʘʨʜʠʦʪʨʦʧʠʥ-1, 

ʠʥʛʠʙʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʣʝʡʢʝʤʠʠ (LIF) ʠ ʮʠʣʠʘʨʥʳʡ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ, ʦʢʘʟʳʚʘʶʱʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʠ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ. 

ʍʝʤʦʢʠʥʳ ï CC, CXC (ʀʃ-8), CXPC ï ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ 

ʭʝʤʦʪʘʢʩʠʩʘ ʣʝʡʢʦʮʠʪʦʚ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʠʥʪʝʨʣʝʡʢʠʥʘ-10 (ʀʃ-10, 

-19, -20, -22, -24, -26) ʦʢʘʟʳʚʘʶʪ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʩʝʤʝʡʩʪʚʘ 

ʠʥʪʝʨʣʝʡʢʠʥʘ-12 (ʀʃ-12, -23, -27) ʚʦʚʣʝʯʝʥʳ ʚ ʨʝʛʫʣʷʮʠʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ 

ʊ-ʭʝʣʧʝʨʦʚ. 

ʎʠʪʦʢʠʥʳ ʊ-ʭʝʣʧʝʨʥʳʭ ʢʣʦʥʦʚ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʛʫʣʷʮʠʠ 

ʬʫʥʢʮʠʠ ʣʠʤʬʦʮʠʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʊ-ʭʝʣʧʝʨʘʤʠ 1-ʛʦ ʪʠʧʘ 

ʀʃ-2, ʀʃ-15, ʀʃ-21, ʀʌʅ-ɔ ʦʪʚʝʯʘʶʪ ʟʘ ʘʢʪʠʚʘʮʠʶ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ʎʠʪʦʢʠʥʳ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʊ-ʭʝʣʧʝʨʳ 2-ʛʦ ʪʠʧʘ ï ʀʃ-4, ʀʃ-5, 

ʀʃ-10, ʀʃ-13 ï ʦʢʘʟʳʚʘʶʪ ʘʢʪʠʚʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ 

ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ. 

ɼʝʡʩʪʚʠʝ ʣʠʛʘʥʜʦʚ ɔ-ʮʝʧʠ ʨʝʮʝʧʪʦʨʘ ʀʃ-2, ʀʃ-4, ʀʃ-13, ʀʃ-7, ʀʃ-9, ʀʃ-15 

ʠ ʀʃ-21 ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʣʠʤʬʦʮʠʪʦʚ, ʜʝʥʜʨʠʪʥʳʭ 

ʢʣʝʪʦʢ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʠʣʣʝʨʦʚ (natural killer cells), ʤʘʢʨʦʬʘʛʦʚ ʠ ʜʨ. 

ʉʫʧʝʨʩʝʤʝʡʩʪʚʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʥʝʨʚʦʚ, ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʨʦʩʪʦʚʦʛʦ 

ʬʘʢʪʦʨʘ ʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʭ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ ʩʦʩʪʦʠʪ ʠʟ 2-ʭ 

ʩʝʤʝʡʩʪʚ: 

(1) ʩʝʤʝʡʩʪʚʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʥʝʨʚʦʚ (nerve growth factor ï NGF; 

ʤʦʟʛʦʚʦʡ ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, brain-derived neurotrophic factor ï BDNF; 

ʪʨʦʤʙʦʮʠʪʘʨʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ, platelet-derived growth factor ï PDGF; 
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ʘʥʛʠʦʛʝʥʥʳʝ ʨʦʩʪʦʚʳʝ ʬʘʢʪʦʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʘʢʪʦʨ ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʷ 

ʩʦʩʫʜʦʚ, vascular endothelial growth factor ï VEGF); 

(2) ʩʝʤʝʡʩʪʚʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ (ʊʌʈ-ɓ, 

transforming growth factor-ɓ ï TGF-ɓ; ʘʢʪʠʚʠʥʳ ʠ ʠʥʛʠʙʠʥʳ; ʠʥʛʠʙʠʨʫʶʱʝʝ 

ʚʝʱʝʩʪʚʦ ʄʶʣʣʝʨʘ, Mullerian inhibitory substance; ʢʦʩʪʥʳʡ 

ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʡ ʙʝʣʦʢ, bone morphogenetic protein). 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʮʠʪʦʢʠʥʦʚ ʫʢʘʟʘʥʥʦʛʦ ʩʫʧʝʨʩʝʤʝʡʩʪʚʘ ʩʦʩʪʦʠʪ 

ʚ ʨʝʛʫʣʷʮʠʠ ʩʪʝʧʝʥʠ ʚʦʩʧʘʣʝʥʠʷ, ʘʥʛʠʦʛʝʥʝʟʘ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʦʚ, 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʫʛʠʭ ʩʝʤʝʡʩʪʚ ʮʠʪʦʢʠʥʦʚ ï ʩʝʤʝʡʩʪʚʘ 

ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʨʦʩʪʦʚʦʛʦ ʬʘʢʪʦʨʘ ʠ ʩʝʤʝʡʩʪʚʘ ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʭ 

ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ ï ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʩʪʠʤʫʣʷʮʠʠ ʧʨʦʣʠʬʝʨʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ʚ ʦʨʛʘʥʠʟʤʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʑʝʨʙʘʢʦʚ ɺ.ʀ. ʠ ʜʨ., 

2012; ʈʘʜʘʝʚʘ ʆ.ɸ., ʉʠʤʙʠʨʮʝʚ ɸ.ʉ., 2014; ʉʘʨʘʧʫʣʴʮʝʚ ʇ.ɸ., ʉʘʨʘʧʫʣʴʮʝʚ 

ɸ.ʇ., 2014; ʉʝʥʥʠʢʦʚ ʉ.ɺ. ʠ ʜʨ., 2015; ʉʫʧʨʫʥ ɽ.ʅ., 2016; ʂʘʰʪʘʣʴʷʥ ʆ.ɸ., 

ʋʰʘʢʦʚʘ ʃ.ʖ., 2017; ʐʘʨʘʚʴʝʚʘ ʀ.ʃ., ɻʝʡʥ ʉ.ɺ., 2022). 

 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʢʦʥʪʝʢʩʪʝ ʚʳʧʦʣʥʝʥʥʦʡ ʥʘʤʠ ʨʘʙʦʪʳ, 

ʟʘʩʣʫʞʠʚʘʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʮʠʪʦʢʠʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʭ 

ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʥʳʝ ʩʪʘʜʠʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ. ʂ ʮʠʪʦʢʠʥʘʤ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ ʦʪʥʦʩʷʪʩʷ ʀʃ-1, ʀʃ-2, ʀʃ-5, ʀʃ-6, ʀʌʅ-g, ʀʌʅ-

a, ʌʅʆ-a ʠ ʜʨʫʛʠʝ, ʘ ʢ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ï ʀʃ-4, ʀʃ-10, ʀʃ-13 ʠ 

ʊʌʈ-b (de Oliveira C.M. et al., 2011; DeVon H.A. et al., 2014). 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ, 

ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ ʠʟʤʝʥʝʥʠʷ ʮʠʪʦʢʠʥʦʚʦʛʦ ʩʪʘʪʫʩʘ ʪʢʘʥʝʡ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʧʨʠ ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʢʘʭ. ʇʨʠ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʢʦʣʝʙʘʥʠʡ ʩʦʜʝʨʞʘʥʠʷ 

ʵʪʠʭ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ, ʭʘʨʘʢʪʝʨʘ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʣʠʷʥʠʷ ʩʪʨʝʩʩʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ 

ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʦʩʪʨʳʝ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʩʪʨʝʩʩʦʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-1ɓ, ʀʃ-6 ʠ ʌʅʆ-a ʚ 
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ʛʠʧʦʪʘʣʘʤʫʩʝ, ʛʠʧʧʦʢʘʤʧʝ ʠ ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (Johnson 

J.D. et al., 2019). ɺʘʞʥʦ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ ʠʛʨʘʶʪ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʤʝʭʘʥʠʟʤʘʭ ʧʣʘʩʪʠʯʥʦʩʪʠ: ʀʃ-1 ʧʦʪʝʥʮʠʨʫʝʪ, ʪʦʛʜʘ ʢʘʢ ʀʃ-

6 ʦʢʘʟʳʚʘʝʪ ʠʥʛʠʙʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʫʯʝʥʠʝʤ ʠ 

ʢʦʥʩʦʣʠʜʘʮʠʝʡ ʧʘʤʷʪʠ (Donzis E.J., Tronson N.C., 2014). ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʫʨʦʚʝʥʴ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-6 ʚ ʪʢʘʥʷʭ ʎʅʉ ʠ ʧʣʘʟʤʝ ʢʨʦʚʠ ʚʦʟʨʘʩʪʘʝʪ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʨʝʩʩʦʨʦʚ ʩʦʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (Hodes G.E. et al., 2014). 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʀʃ-1 ʠ ʜʨʫʛʠʭ ʮʠʪʦʢʠʥʦʚ 

ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʪʨʝʭʩʪʦʨʦʥʥʠʝ ʩʠʥʘʧʩʳ ʎʅʉ ï ʟʦʥʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʝʩʠʥʘʧʪʠʯʝʩʢʦʡ ʠ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʦʡ 

ʤʝʤʙʨʘʥ ʩ ʦʢʨʫʞʘʶʱʝʡ ʛʣʠʘʣʴʥʦʡ ʪʢʘʥʴʶ, ʚʥʦʩʷʱʠʝ ʚʢʣʘʜ ʫʢʘʟʘʥʥʳʭ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʝʘʣʠʟʘʮʠʶ ʘʢʪʠʚʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʩʠʥʘʧʩʦʚ. 

ʊʘʢʠʝ ʩʠʥʘʧʩʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʨʘʙʦʪʢʝ ʠʤʤʫʥʥʳʭ 

ʩʠʛʥʘʣʦʚ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʥʦ ʠ ʚ ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʩ ʥʝʡʨʦʠʤʤʫʥʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʝʡ. ʕʪʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʣʝʪʦʯʥʳʝ ʧʨʦʮʝʩʩʳ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ 

ʮʝʥʪʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʡʥʝ ʠʟʤʝʥʯʠʚʦʛʦ ʩʧʝʢʪʨʘ ʧʦʜʦʙʥʳʭ ʩʠʛʥʘʣʦʚ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʦʜʫʣʷʮʠʝʡ ʬʫʥʢʮʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (Besedovsky H. O., del 

Rey A., 2010). 

ʇʨʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ ʚ ʪʢʘʥʷʭ 

ʎʅʉ ʠʭ ʵʬʬʝʢʪʳ ʧʨʝʚʘʣʠʨʫʶʪ ʚ ʪʝʭ ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ, ʛʜʝ ʜʘʥʥʳʝ ʤʝʜʠʘʪʦʨʳ 

ʤʦʛʫʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʛʦʤʝʦʩʪʘʟ ʠ ʦʢʘʟʳʚʘʪʴ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʝ ʜʝʡʩʪʚʠʝ, 

ʚʳʟʳʚʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʨʝʘʢʮʠʠ (ʊʨʦʰʠʥʘ ɽ.ɸ., 2021). 

ʀʤʤʫʥʥʳʝ ʵʬʬʝʢʪʳ, ʥʝ ʚʝʜʫʱʠʝ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʝʡ, ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʟʘʱʠʪʥʳʝ ʘʜʘʧʪʠʚʥʳʝ 

ʤʝʭʘʥʠʟʤʳ (McEwen B. S., 2007). 

ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʀʃ-1 ʠ ʀʃ-6, ʚʳʨʘʙʘʪʳʚʘʝʤʳʝ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ ʥʘ 

ʵʥʜʦʢʨʠʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʠʣʝʥʠʷ ʩʠʥʪʝʟʘ ʛʠʧʦʬʠʟʘʨʥʦʛʦ ɸʂʊɻ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 
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ʮʠʪʦʢʠʥʘ ʀʃ-6 ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʧʦʚʳʰʝʥʠʝʤ 

ʫʨʦʚʥʷ ʜʘʥʥʦʛʦ ʛʦʨʤʦʥʘ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʷʭ (ʊʨʦʰʠʥʘ ɽ.ɸ., 2021). 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʨʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʤ ʩʪʨʝʩʩʝ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʦʚʣʝʯʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ, ʥʦ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʵʪʦʛʦ ʬʘʢʪʘ ʷʚʣʷʶʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʘʥʥʳʝ, 

ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʫʩʠʣʝʥʠʝ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʀʃ-10, ʀʃ-4 ʠ ʀʃ-13, 

ʦʙʣʘʜʘʶʱʠʭ ʚʳʨʘʞʝʥʥʦʡ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʚ ʫʩʣʦʚʠʷʭ 

ʭʨʦʥʠʯʝʩʢʦʡ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʠ (ʇʨʦʭʦʨʝʥʢʦ ʀ.ʆ. ʠ ʜʨ., 2017). ɺ 

ʜʦʧʦʣʥʝʥʠʝ ʢʦ ʤʥʦʛʠʤ ʩʚʦʠʤ ʬʫʥʢʮʠʷʤ, ʀʃ-4 ʚʦʚʣʝʯʝʥ ʚ ʧʨʦʮʝʩʩʳ 

ʨʝʛʫʣʷʮʠʠ ʢʣʝʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫʢʘʟʘʥʥʳʡ ʮʠʪʦʢʠʥ 

ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʧʦʚʳʰʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ɺ-

ʣʠʤʬʦʮʠʪʦʚ, ʘ ʪʘʢʞʝ ʠʥʜʫʮʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ IgE ʠ IgG ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ɺ-

ʣʠʤʬʦʮʠʪʘʤʠ, ʩʪʠʤʫʣʠʨʫʷ ʛʫʤʦʨʘʣʴʥʦʝ ʟʚʝʥʦ ʠʤʤʫʥʠʪʝʪʘ (ʂʘʣʠʥʠʯʝʥʢʦ 

ʃ.ʉ. ʠ ʜʨ., 2013ʚ). 

ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʮʠʪʦʢʠʥʦʚ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʷʭ ʧʨʠ 

ʩʪʨʝʩʩʦʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʳʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʅʘʧʨʠʤʝʨ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʃ.ʉ. ʂʘʣʠʥʠʯʝʥʢʦ ʩ ʩʦʘʚʪ. (2013ʘ), ʚʳ̫ʚʣʝʥʦ, 

ʯʪʦ ʧʦʩʣʝ ʩʪʨʝʩʩʘ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʫʨʦʚʥʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ (ʀʃ-1ɓ, ʀʃ-1Ŭ, ʀʃ-2, ɻʄ-ʂʉʌ, ʀʌʅ-ɔ) ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ (ʀʃ-4, ʀʃ-10) ʚ ʢʨʦʚʠ ʫ ʢʨʳʩ ʩ ʘʢʪʠʚʥʳʤ 

ʧʘʪʪʝʨʥʦʤ ʧʦʚʝʜʝʥʠʷ ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ 

ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʥʘʨʫʞʝʥʦ ʥʘʢʦʧʣʝʥʠʝ ʀʃ-1ɓ ʠ ʀʃ-4 ʫ ʧʘʩʩʠʚʥʳʭ 

ʦʩʦʙʝʡ. ɺʘʞʥʦ, ʯʪʦ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʮʠʪʦʢʠʥ ʀʃ-1ɓ ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʀʃ-4 ʦʢʘʟʳʚʘʣʠ ʩʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʳ-

ʤʘʨʢʝʨʳ ʩʪʨʝʩʩʘ (ʇʝʨʮʦʚ ʉ.ʉ. ʠ ʜʨ., 2010). ʕʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʩʪʨʝʩʩ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʠʥʚʦʣʶʮʠʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ 

ʦʨʛʘʥʦʚ ï ʪʠʤʫʩʘ ʠ ʩʝʣʝʟʝʥʢʠ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʤ ʫ ʧʘʩʩʠʚʥʳʭ ʦʩʦʙʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʢʪʠʚʥʳʤʠ ʢʨʳʩʘʤʠ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʮʠʪʦʢʠʥʦʚ ʧʨʠ ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʢʘʭ ʫ ʢʨʳʩ ʩ 

ʨʘʟʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʚʝʜʝʥʠʷ ʦʙʥʘʨʫʞʝʥʳ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʩʪʘʪʫʩʘ ʪʢʘʥʝʡ ʎʅʉ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ 

ʢʘʢ ʀʃ-1ɓ (ʇʝʨʮʦʚ ʉ.ʉ. ʠ ʜʨ., 2010), ʪʘʢ ʠ ʀʃ-4 (ʇʝʨʮʦʚ ʉ.ʉ. ʠ ʜʨ., 2011) 

ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʘʢʪʠʚʘʮʠʶ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʩʣʝ ʠʤʤʦʙʠʣʠʟʘʮʠʦʥʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʧʘʩʩʠʚʥʳʭ 

ʚ ʦʪʢʨʳʪʦʤ ʧʦʣʝ ʞʠʚʦʪʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʮʠʪʦʢʠʥʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʨʝʘʣʠʟʘʮʠʠ ʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʪʘʢ ʠ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʵʤʦʮʠʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. ʇʨʠ ʵʪʦʤ ʢʦʣʝʙʘʥʠʷ ʮʠʪʦʢʠʥʦʚʦʛʦ ʪʢʘʥʝʡ 

ʧʨʦʬʠʣʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʝʩʩ-

ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʡ, ʤʝʪʘʙʦʣʠʟʤʘ, 

ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʥʘʨʫʰʝʥʠʡ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʵʤʦʮʠʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʠ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʨʘʞʝʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʚ ʩʦʩʪʦʷʥʠʠ 

ʩʪʨʝʩʩ-ʨʝʘʣʠʟʫʶʱʠʭ ʠ ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʫ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ 

(ɺʝʨʟʘʢʦʚʘ ʖ.ɸ., ɻʠʨʰʬʝʣʴʜ ɺ.ɸ., 2019). 

 

2.1.4. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʨʝʩʩʦʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʉʪʨʝʩʩʦʨʥʳʝ ʥʘʛʨʫʟʢʠ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʢʘʟʳʚʘʶʪ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʩʪʨʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʩʢʦʨʝʥʥʦʡ ʩʚʝʨʭʤʦʙʠʣʠʟʘʮʠʝʡ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʤʘ. 

ʆʜʥʘʢʦ ʮʝʣʦʩʪʥʳʡ ʦʨʛʘʥʠʟʤ ʥʝ ʩʧʦʩʦʙʝʥ ʨʝʛʫʣʷʨʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʪʨʝʚʦʛʠ ʠ ʩʠʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʂ.ɺ. ʉʫʜʘʢʦʚʳʤ (2002, 2012) 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʦʥʮʝʧʮʠʷ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ 
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ʫʩʣʦʚʠʷʭ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʷʜ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʦʪʢʣʦʥʝʥʠʡ ʠʣʠ ʜʘʞʝ ʩʤʝʨʪʴ. ʉʪʨʝʩʩʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʥʳ ʥʝ ʪʦʣʴʢʦ 

ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʦʙʦʩʪʨʝʥʠʝ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʙʦʣʝʟʥʝʡ, ʥʦ ʠ ʧʨʠʚʝʩʪʠ ʢ 

ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʟʥʦʡ ʪʷʞʝʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʨʝʩʩʦʨʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʦʢʘʟʳʚʘʷ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʚ ʮʝʣʦʤ ʠ ʬʫʥʢʮʠʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʯʘʩʪʥʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʶʪ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ 

(ɿʘʡʮʝʚ ɸ.ɸ. ʠ ʜʨ., 2011; Jerath R. et al., 2015). 

ɺʣʠʷʥʠʝ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ 

ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʘʟʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʪʨʝʩʩ ï 

ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʨʘʩʩʪʨʦʡʩʪʚ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʚʝʛʝʪʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ (ɿʝʥʠʥ ɼ.ʖ. ʠ ʜʨ., 2013; ʅʠʢʦʣʘʝʚʘ-ɹʘʣʣ ɼ.ʈ., ʂʘʥ ʅ.ʀ., 2012; 

Eckel R.H. et al., 2014). ʅʘʧʨʠʤʝʨ, ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʨʠʪʤʦʚ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʮʠʨʢʘʜʥʳʭ ʮʠʢʣʦʚ (Baron K.G., Reid K.J., 2014; 

Roenneberg T., Merrow M., 2016; Skene D.J. et al., 2018). ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʦʪʢʣʦʥʝʥʠʷ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʛʦʨʤʦʥʦʚ (Oyola 

M.G., Handa R.J., 2017; Fowler N., 2019; Slavich G.M., Sacher J., 2019), ʨʠʪʤʦʚ 

ʜʳʭʘʥʠʷ (Jaoude P. et al., 2015) ʠ ʩʝʨʜʮʝʙʠʝʥʠʷ (Kim H.G. et al., 2018). 

ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʨʝʩʩʦʚʳʭ ʥʘʛʨʫʟʦʢ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʠʪʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (Jiddou M.R. et al., 2013; Kirchberger I. et al., 2015; Wong P.M. et 

al., 2015), ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʜʠʩʬʫʥʢʮʠʠ (Kumar S. et al., 2019; Valsamakis G. 

et al., 2019). 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʚʣʝʢʘʝʪ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʫʱʘʷ ʯʘʩʪʦʪʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ (Potter G.D. et al., 2016), 

ʚʳʟʚʘʥʥʳʭ ʵʤʦʮʠʦʛʝʥʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ. ɺ ʠʪʦʛʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʝʪ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ (Siddiqui A. et al., 2015; Joseph J.J., Golden S.H., 2016; Sharma 

V.K., Singh T.G., 2020), ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ (Jesenak M. et al., 2017; 

Barnthouse M., Jones B.L., 2019). 
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ʉʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʝʤ ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʦʢ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ (Labrecque N., Cermakian N., 2015). 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʩʪʨʝʩʩʝ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʩʣʘʙʣʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ (Takahashi A. et al., 2018), ʧʦʜʘʚʣʝʥʠʝ ʟʘʱʠʪʥʳʭ 

ʨʝʘʢʮʠʡ ʢʣʝʪʦʢ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ (Galley J.D. et al., 2014; Clark 

A., Mach N., 2016) ʠ ʢʦʞʠ (Gruber F. et al., 2020; Passeron T. et al., 2021). 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʠʩʢ ʩʪʨʝʩʩ-ʚʳʟʚʘʥʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʩʣʘʞʝʥʥʦʛʦ ʚ ʥʦʨʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʳʭ ʠ 

ʥʦʮʠʮʝʧʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ 

ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʭʨʦʥʠʯʝʩʢʠʝ ʙʦʣʠ (Crofford L.J., 2015; Kozlov A.Y. et al., 2015; 

Timmers I., 2019). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʝʩʩʦʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ (Stults-Kolehmainen M.A., 

Sinha R., 2014; Castellani J.W., Tipton M.J., 2015; Szivak T.K. et al., 2018), 

ʧʨʠʚʦʜʷʪ ʢ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʢʦʛʥʠʪʠʚʥʦʡ (Smarr B.L., Schirmer A.E., 2018; 

Gardner M., 2019) ʠ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (Backoviĺ D.V. et al., 2013; 

Lederbogen F. et al., 2013; Jo±ls M., 2018; Vafadari B. et al., 2019). 

ɺ ʢʦʥʪʝʢʩʪʝ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʤʘʪʝʨʠʥʩʢʦʛʦ ʩʪʨʝʩʩʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʤʘʪʝʨʠ ʚʦ 

ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʦʢʘʟʳʚʘʶʪ ʚʳʨʘʞʝʥʥʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʝ ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ ʠ ʠʩʭʦʜ ʨʦʜʦʚ, ʥʦ ʪʘʢʞʝ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʟʚʠʪʠʠ ʠ ʦʙʱʝʤ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ 

ʧʦʪʦʤʩʪʚʘ (ɸʢʘʨʘʯʢʦʚʘ ɽ.ʉ. ʠ ʜʨ., 2019). 

 

2.2. ʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆʎɽʉʉʓ ɺ ʆʅʊʆɻɽʅɽɿɽ ʄʃɽʂʆʇʀʊɸʖʑʀʍ 

ʆʨʛʘʥʠʟʤ ʠ ʝʛʦ ʬʫʥʢʮʠʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʦʚ 

ʘʜʘʧʪʠʚʥʦʡ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʯʠʥʘʷ ʩ ʩʘʤʳʭ ʨʘʥʥʠʭ ʩʪʘʜʠʡ 

ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʝʥʦʚ ʦʧʣʦʜʦʪʚʦʨʝʥʥʦʡ ʷʡʮʝʢʣʝʪʢʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘʯʠʥʘʶʪ ʵʢʩʧʨʝʩʩʠʨʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 
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ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʣʝʢʫʣʳ, ʥʝʩʫʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ï 

ʦʣʠʛʦʧʝʧʪʠʜʳ ʠ ʙʝʣʢʠ (ʉʫʜʘʢʦʚ ʂ.ɺ., 1999). ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʨʦʩʪ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʪʢʘʥʝʡ, ʘ ʪʘʢʞʝ ʦʪʚʝʯʘʶʪ ʟʘ ʠʭ ʦʙʲʝʜʠʥʝʥʠʝ ʚ 

ʩʧʝʮʠʘʣʴʥʳʝ ʦʨʛʘʥʳ. ɼʘʣʝʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʢʘʥʷʭ ʧʨʦʠʩʭʦʜʠʪ ʩʦʟʨʝʚʘʥʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʮʝʧʪʦʨʦʚ, ʥʘʩʪʨʦʝʥʥʳʭ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʦʣʝʢʫʣ. ʇʨʠ ʚʣʠʷʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʣʝʢʫʣ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʮʝʧʪʦʨʳ ʧʨʦʠʩʭʦʜʠʪ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, ʯʘʱʝ 

ʚʩʝʛʦ ʫʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʩʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʫʝʪ 

ʩʧʝʮʠʘʣʴʥʫʶ ʬʫʥʢʮʠʶ. ʇʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʵʪʠʭ ʦʨʛʘʥʘʭ, ʧʨʠʚʦʜʷʪ ʢ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʢʦʪʦʨʳʝ ʥʘ ʦʩʥʦʚʝ 

ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ ʩʬʦʨʤʠʨʦʚʳʚʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 

ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʦʨʛʘʥʠʟʤʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚ ʝʛʦ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʝ 

ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɺʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʢ ʨʦʞʜʝʥʠʶ ʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ 

ʨʝʮʝʧʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʚʦʩʧʨʠʷʪʠʝ 

ʨʘʟʣʠʯʥʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʧʦʣʝʟʥʳʭ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʜʦʩʪʠʛʘʝʤʳʭ ʨʦʜʠʚʰʠʤʩʷ ʨʝʙʝʥʢʦʤ ʚʩʣʝʜʩʪʚʠʝ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʩʚʦʠʭ 

ʚʝʜʫʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʚʝʜʫʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ, ʢʦʛʜʘ ʥʦʚʦʨʦʞʜʝʥʥʳʡ 

ʜʦʩʪʠʛʘʝʪ ʧʦʣʝʟʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʩʫʤʤʠʨʫʶʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 

ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʫʨʦʚʥʷ (ɸʥʦʭʠʥ ʇ.ʂ., 1974; ʉʫʜʘʢʦʚ ʂ.ɺ., 1999). 

 

2.2.1. ʆʩʦʙʝʥʥʦʩʪʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʪʨʝʩʩʦʨʥʳʝ ʥʘʛʨʫʟʢʠ ʫ ʙʝʨʝʤʝʥʥʦʡ 

ʩʘʤʢʠ ʥʝ ʪʦʣʴʢʦ ʚʣʠʷʶʪ ʥʘ ʚʥʫʪʨʠʫʪʨʦʙʥʦʝ ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʯʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠʩʭʦʜ 

ʨʦʜʦʚ ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʥʘ ʟʜʦʨʦʚʴʝ ʙʫʜʫʱʝʛʦ ʧʦʪʦʤʩʪʚʘ (ɸʢʘʨʘʯʢʦʚʘ ɽ.ʉ. ʠ ʜʨ., 

2019; ʄʫʩʪʘʬʘʟʘʜʝ ʊ.ʐ. ʠ ʜʨ., 2012). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʜʦʨʦʚʴʝ ʧʦʪʦʤʩʪʚʘ ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʟʘʚʠʩʠʪ ʦʪ ʦʙʱʝʛʦ 
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ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʨʦʜʠʪʝʣʝʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ (van Leeuwen M. et 

al., 2013; Vagero D. et al., 2018; Dimofski P. et al., 2021). ʅʘʨʫʰʝʥʠʷ 

ʤʘʪʝʨʠʥʩʢʦʡ ʩʨʝʜʳ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠ ʨʘʟʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ï 

ʛʠʧʦʢʩʠʠ, ʩʪʨʝʩʩʝ, ʠʥʪʦʢʩʠʢʘʮʠʠ, ʚʦʩʧʘʣʝʥʠʠ, ʩʥʠʞʝʥʠʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʠ ʜʨʫʛʠʭ ï ʤʦʛʫʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʟʘʜʝʨʞʢʫ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ, ʢʦʪʦʨʳʡ ʚ ʘʥʪʝʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʢʨʘʡʥʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ 

ʜʝʡʩʪʚʠʶ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ (Wixey J.A. et al., 2017). 

 

2.2.1.1. ʂʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʢʨʳʩʳ 

ɺʥʫʪʨʠʫʪʨʦʙʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʫʷʟʚʠʤʳʤ, 

ʚʣʠʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʧʣʦʜʘ ʦʧʦʩʨʝʜʦʚʘʥʦ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. ɼʝʡʩʪʚʫʶʱʠʝ ʚ 

ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʵʤʙʨʠʦʛʝʥʝʟʘ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʟʘʧʫʩʢʘʪʴ ʨʷʜ 

ʜʝʟʘʜʘʧʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʟʤʝʥʷʪʴ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʪʢʘʥʝʡ ʫ ʧʦʪʦʤʩʪʚʘ 

(Kofink D. et al., 2013; Entringer S. et al., 2015). ʇʣʦʜ ʢʨʳʩʳ ʧʦʣʥʦʩʪʴʶ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʞʠʟʥʝʩʧʦʩʦʙʝʥ ʥʘ 21-22-ʡ ʜʝʥʴ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 

(ɸʙʨʘʰʦʚʘ ʊ.ɺ. ʠ ʜʨ., 2013). ɿʘ ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʷʪ 

ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʪʢʘʥʝʡ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʢʣʝʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ɺʥʫʪʨʠʫʪʨʦʙʥʦʝ ʨʘʟʚʠʪʠʝ ʢʨʳʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ 5-6-ʡ ʜʝʥʴ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʠʦʜ ʠʤʧʣʘʥʪʘʮʠʠ (ʉʝʤʝʥʦʚ ʍ.ʍ. ʠ ʜʨ., 2012), ʘ ʥʘ 9-ʡ ʜʝʥʴ 

ʛʝʩʪʘʮʠʠ ʚ ʧʝʨʠʦʜ ʨʘʥʥʝʛʦ ʦʨʛʘʥʦʛʝʥʝʟʘ ʧʦʷʚʣʷʝʪʩʷ ʛʦʣʦʚʥʦʡ ʦʪʨʦʩʪʦʢ ʠ 

ʥʝʨʚʥʘʷ ʧʣʘʩʪʠʥʢʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʫʞʝ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʧʝʨʝʜʥʝʝ ʢʠʰʝʯʥʦʝ 

ʚʳʧʷʯʠʚʘʥʠʝ ʠ ʥʝʨʚʥʳʝ ʚʘʣʠʢʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʎʅʉ ʫ ʢʨʳʩ 

ʥʝʡʨʦʛʝʥʝʟ ʥʘʯʠʥʘʝʪʩʷ ʩ 9,5-ʡ ʜʥʷ ʛʝʩʪʘʮʠʠ (Babikian T. et al., 2010). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʢʣʘʜʢʠ ʵʢʪʦʜʝʨʤʘʣʴʥʦʡ ʪʢʘʥʠ ï 

ʠʩʪʦʯʥʠʢʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʨʚʥʦʡ ʪʨʫʙʢʠ ï ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʚʘʞʥʝʡʰʠʤ 

ʩʦʙʳʪʠʝʤ ʨʘʟʚʠʪʠʷ ʎʅʉ (ʃʠʩ ʃ.ʈ., ɸʣʘʜʴʝʚʘ ʊ.ʃ., 2022). 
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ʅʘ 10-ʡ ʜʝʥʴ ʛʝʩʪʘʮʠʠ ʵʤʙʨʠʦʥ ʠʤʝʝʪ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ 

ʥʝʨʚʥʫʶ ʪʨʫʙʢʫ ʠ ʜʚʝ ʞʘʙʝʨʥʳʝ ʱʝʣʠ. ʆʪ ʥʘʯʘʣʘ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʤʘʪʝʨʠ, 

ʟʘʨʦʜʳʰ ʥʘ 12-13-ʝ ʜʥʠ ʧʨʦʭʦʜʠʪ ʩʪʘʜʠʶ ʧʘʣʴʮʝʚʦʡ ʧʣʘʩʪʠʥʢʠ ʧʝʨʝʜʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ; ʥʘ ʫʢʘʟʘʥʥʦʤ ʵʪʘʧʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʨʘʩʪʘʥʠʝ ʥʦʩʦʙʦʢʦʚʳʭ ʠ 

ʚʝʨʭʥʝʯʝʣʶʩʪʥʳʭ ʦʪʨʦʩʪʢʦʚ (ɹʘʛʘʝʚʘ ʋ.ɺ., ɹʷʟʳʨʦʚʘ ɸ.ʊ., 2015). ʅʘ 13-14-ʝ 

ʩʫʪʢʠ ʨʘʟʚʠʪʠʷ ʵʤʙʨʠʦʥʘ ʢʨʳʩʳ ʧʨʦʠʩʭʦʜʠʪ ʟʘʢʣʘʜʢʘ ʣʝʛʢʦʛʦ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʙʨʦʥʭʠʘʣʴʥʳʤʠ ʧʦʯʢʘʤʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ, ʥʘ 15-

ʝ ʩʫʪʢʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʢʘʝʪ ʘʢʪʠʚʥʳʡ ʤʦʨʬʦʛʝʥʝʟ 

ʚʝʪʚʣʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʦʣʝʚʳʭ ʙʨʦʥʭʦʚ. ʂ 16-ʤʫ ʜʥʶ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʢʨʳʩʳ ʣʝʛʢʠʝ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʦʣʠ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʩʝʛʤʝʥʪʘʨʥʳʝ ʙʨʦʥʭʠ (ʍʘʨʯʝʥʢʦ ʉ.ɺ., 2009). ʇʠʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʝʡʨʦʛʝʥʝʟʘ 

ʚ ʦʙʣʘʩʪʠ ʛʠʧʧʦʢʘʤʧʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 14-17-ʝ ʜʥʠ ʙʝʨʝʤʝʥʥʦʩʪʠ (Scharfmann 

R., 2000). ʆʙʨʘʟʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ, ʬʦʨʤʠʨʫʶʱʠʭ ɻʕɹ ʫ ʢʨʳʩ, ʧʨʦʭʦʜʠʪ ʩ 11-ʭ 

ʧʦ 17-ʝ ʜʥʠ ʛʝʩʪʘʮʠʠ (ɹʣʠʥʦʚ ɼ.ɺ., 2013). 

ʋ ʵʤʙʨʠʦʥʦʚ ʢʨʳʩ, ʥʘʯʠʥʘʷ ʩ 13-ʛʦ ʜʥʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ 

ʚʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʩʣʦʡ 

ʦʢʨʫʛʣʳʭ ʥʝʡʨʦʙʣʘʩʪʦʚ, ʜʘʶʱʠʭ ʥʘʯʘʣʦ ʩʝʨʦʤʫ ʚʝʱʝʩʪʚʫ ʧʝʨʝʜʥʠʭ ʨʦʛʦʚ; ʥʘ 

14-ʝ ʩʫʪʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʪʦʥʢʠʡ ʩʣʦʡ ʦʢʨʫʛʣʳʭ ʥʝʡʨʦʙʣʘʩʪʦʚ, 

ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʩʝʨʦʝ ʚʝʱʝʩʪʚʦ ʟʘʜʥʠʭ ʨʦʛʦʚ (ʃʠʩ ʃ.ʈ., ɸʣʘʜʴʝʚʘ ʊ.ʃ., 

2022). ʅʘʠʚʳʩʰʘʷ ʪʦʯʢʘ ʨʘʟʚʠʪʠʷ ʩʠʥʘʧʪʦʛʝʥʝʟʘ ʚ ʩʧʠʥʥʦʤ ʤʦʟʛʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 16-17-ʝ ʩʫʪʢʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ (Wada A.M. et al., 

2003). ɿʘʢʣʘʜʢʘ ʦʨʛʘʥʦʚ ʦʙʦʥʷʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 12-16-ʝ (ɹʘʰʣʘʢ ʆ.ɹ., 2011), 

ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ ï ʥʘ 10-18-ʝ (ʉʪʝʧʘʥʦʚʘ ʀ.ʇ., 2013), ʦʨʛʘʥʦʚ ʚʢʫʩʘ ï ʥʘ 13-16-

ʝ ʜʥʠ ʛʝʩʪʘʮʠʠ (Mistretta C.M., Liu H.X., 2006). ʑʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ 

ʦʙʨʘʟʫʝʪʩʷ ʚ ʧʝʨʠʦʜ ʩ 14-ʛʦ ʧʦ 17-ʡ ʜʝʥʴ ʛʝʩʪʘʮʠʠ (ʃʠʩ ʃ.ʈ., ɸʣʘʜʴʝʚʘ ʊ.ʃ., 

2022). ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ʫ ʢʨʳʩ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ 9-16-ʝ ʩʫʪʢʠ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ (ʀʚʘʥʦʚʘ ɺ.ɺ. ʠ ʜʨ., 2021). ʉ 14-ʛʦ ʜʥʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʤʝʝʪʩʷ ʟʘʯʘʪʦʢ ʪʠʤʫʩʘ, ʘ ʥʘ 20-21-ʝ ʜʥʠ ʧʣʦʜʘ ʢʨʳʩʳ ʤʦʞʥʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʘʟʜʝʣʝʥʠʝ ʢʦʨʢʦʚʦʛʦ ʠ ʤʦʟʛʦʚʦʛʦ ʚʝʱʝʩʪʚʘ (ʇʘʩʶʢ ɸ. ɸ., 

ʇʠʚʯʝʥʢʦ ʇ. ɻ., 2008; ʇʝʪʨʝʥʢʦ ɽ.ɺ., 2017). ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʦʯʝʧʦʣʦʚʦʡ 
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ʩʠʩʪʝʤʳ ʫ ʵʤʙʨʠʦʥʦʚ ʢʨʳʩ ï ʨʘʟʚʠʪʠʝ ʧʦʯʝʢ ï ʧʨʦʭʦʜʠʪ ʩ 11,5-ʡ ʜʥʝʡ 

ʛʝʩʪʘʮʠʠ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ; ʧʦʣʦʚʳʝ ʧʫʪʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ 13,5-ʡ ʜʝʥʴ ʛʝʩʪʘʮʠʠ (Amandio A.R. et al, 2020; Zhou B. et al, 

2008), ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ ʛʝʩʪʘʮʠʠ ʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʫʞʝ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ. 

 

2.2.1.2. ɺʥʫʪʨʠʫʪʨʦʙʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʚʘʜʮʘʪʠʣʝʪʠʝ ʥʘʢʦʧʣʝʥʳ ʥʘʫʯʥʳʝ ʬʘʢʪʳ, ʫʢʘʟʳʚʘʶʱʠʝ 

ʥʘ ʥʘʣʠʯʠʝ ʧʨʷʤʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ ʠ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʚʳʩʦʢʠʡ ʨʠʩʢ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʨʷʜʫ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʫʞʝ ʚʦ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ. ɺʦʟʤʦʞʥʦ, 

ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʠ ʬʝʪʘʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʫ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʣʦʜ, 

ʧʨʠʚʦʜʷ ʢ ʩʪʦʡʢʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʭʨʦʥʠʯʝʩʢʠʤ ʙʦʣʝʟʥʷʤ 

(Kwon E.J., Kim Y.J., 2017). 

ɺ ʢʦʥʮʝ XX ʚʝʢʘ ʘʥʛʣʠʡʩʢʠʡ ʚʨʘʯ, ʵʧʠʜʝʤʠʦʣʦʛ ɼʵʚʠʜ ɹʘʨʢʝʨ ʚʳʩʢʘʟʘʣ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʨʘʟʚʠʚʘʶʱʠʡʩʷ 

ʧʣʦʜ ʚʳʙʠʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʵʪʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʪʨʘʪʝʛʠʶ 

ʨʘʟʚʠʪʠʷ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʚ ʪʝʯʝʥʠʠ ʞʠʟʥʠ. ʊʘʢʘʷ 

ʤʦʜʝʣʴ ʥʘʭʦʜʠʪ ʦʪʨʘʞʝʥʠʝ ʚ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʧʨʦʛʨʘʤʤʠʨʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʯʝʨʪʳ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʧʣʦʜʘ, 

ʯʪʦ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʣʦʥʥʦʩʪʠ ʢ ʧʦʩʪʥʘʪʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ 

(Barker D.J.P., Osmond C., 1986). ɺ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ, ʢʦʛʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʢʣʝʪʦʢ, ʧʨʝʥʘʪʘʣʴʥʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʮʝʩʩ, ʣʝʞʘʱʠʡ ʚ ʦʩʥʦʚʝ 
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ʧʦʜʜʝʨʞʘʥʠʷ ʠʣʠ ʧʨʝʨʳʚʘʥʠʷ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʚ ʧʝʨʝʣʦʤʥʳʝ ʜʣʷ ʧʣʦʜʘ 

ʤʦʤʝʥʪʳ (ɼʞʦʙʘʚʘ ʕ.ʄ., 2018). 

ʇʨʠ ʥʝʭʚʘʪʢʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʙʫʜʫʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʦʪʢʣʦʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʵʥʜʦʢʨʠʥʥʳʭ ʠ 

ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʡ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ, ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʦʣʝʩʪʝʨʠʥʘ, ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ ʚ ʦʪʚʝʪ ʥʘ ʥʘʛʨʫʟʢʫ ʛʣʶʢʦʟʦʡ 

ʠ ʜʨʫʛʠʝ ʥʘʨʫʰʝʥʠʷ (Hales C.N., Barker D.J., 2013). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʤʘʪʝʨʠʥʩʢʠʡ ʧʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ ʦʢʘʟʳʚʘʝʪ 

ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʝʪʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ɹʝʨʝʤʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤ ʧʝʨʠʦʜʦʤ ʚ ʞʠʟʥʠ ʧʣʦʜʘ, ʚ ʵʪʦ ʚʨʝʤʷ ʘʢʪʠʚʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʡʨʦʛʝʥʝʟ ʠ ʬʦʨʤʠʨʫʶʪʩʷ ʩʠʥʘʧʪʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʉʪʨʝʩʩʦʨʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʙʝʨʝʤʝʥʥʦʡ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʯʨʝʟʤʝʨʥʦʡ 

ʘʢʪʠʚʘʮʠʝʡ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ ʠ ʧʦʚʳʰʝʥʠʝʤ 

ʫʨʦʚʥʷ ʢʦʨʪʠʟʦʣʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʧʨʦʮʝʩʩʦʚ ʥʝʡʨʦʥʘʣʴʥʦʡ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʤʠʛʨʘʮʠʠ ʫ ʧʣʦʜʘ. ɺʦʟʥʠʢʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ ʚ ʧʣʘʥʝ ʨʝʛʫʣʷʮʠʠ 

ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ (Udagawa J., Hino K., 2016). 

ɺʥʫʪʨʠʫʪʨʦʙʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʤʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ 

ʧʣʦʜʘ ʢ ʫʩʣʦʚʠʷʤ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʠʥʜʠʚʠʜʘ (ʇʝʪʨʦʚ ʖ.ɸ., ʂʫʧʠʥʘ ɸ.ɼ., 2020). 

 

2.2.2. ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʨʳʩ 

ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ 

ʇʦʩʪʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ï ʵʪʦ ʧʝʨʠʦʜ ʦʪ ʤʦʤʝʥʪʘ ʨʦʞʜʝʥʠʷ ʜʦ ʩʤʝʨʪʠ 

ʦʨʛʘʥʠʟʤʘ. ʕʪʦʪ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʩʯʠʪʘʝʪʩʷ ʥʝ ʤʥʝʝ ʚʘʞʥʳʤ, ʯʝʤ 

ʚʥʫʪʨʠʫʪʨʦʙʥʳʡ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʪʥʘʪʘʣʴʥʦ. ɺ ʧʝʨʚʳʝ ʜʚʝ ʥʝʜʝʣʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʫ ʢʨʳʩʷʪ 

ʥʘʙʣʶʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʙʳʩʪʨʦʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ: ʥʘ 

3-ʡ ʜʝʥʴ ï ʦʪʣʠʧʘʥʠʝ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ, ʥʘ 4-ʡ ʜʝʥʴ ï ʧʦʷʚʣʝʥʠʝ ʧʝʨʚʠʯʥʦʛʦ 



39 

 

ʚʦʣʦʩʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʘ 9-ʡ ʜʝʥʴ ï ʧʨʦʨʝʟʳʚʘʥʠʝ ʨʝʟʮʦʚ, ʥʘ 13-ʡ ʜʝʥʴ ʞʠʟʥʠ ï 

ʦʪʢʨʳʪʠʝ ʛʣʘʟ (ɿʘʢʠʨʦʚʘ ɻ.ʐ. ʠ ʜʨ., 2021; ʊʝʤʢʠʥ ʄ. ʃ. ʠ ʜʨ., 2022). 

ʅʝʡʨʦʛʝʥʝʟ ʚ ʩʪʨʫʢʪʫʨʘʭ ʎʅʉ ʢʨʳʩ ʥʘʯʠʥʘʝʪʩʷ ʚ ʧʨʝʥʘʪʘʣʴʥʳʡ 

ʧʝʨʠʦʜ, ʟʘʚʝʨʰʘʷʩ ɹʢ 15-ʤʫ ʜʥʶ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (Scharfmann R., 

2000; Babikian T. et al., 2010). ɸʢʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ 

ʧʨʦʪʝʢʘʝʪ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʥʝʜʝʣʴ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʢʨʳʩʳ, ʚ ʢʦʥʮʝ 2-ʡ 

ʥʝʜʝʣʠ ʞʠʟʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʠʥʘʧʪʦʛʝʥʝʟʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ (Crema 

V.O. et al., 2008). 10-ʡ ʜʝʥʴ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʜʠʠ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʢʣʝʪʦʢ, ʨʦʩʪʘ ʘʢʩʦʥʦʚ ʠ 

ʜʝʥʜʨʠʪʦʚ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʪʘʢʞʝ ʥʘʯʠʥʘʝʪʩʷ ʤʠʝʣʠʥʠʟʘʮʠʷ, ʧʠʢ ʢʦʪʦʨʦʡ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ 20-ʡ ʜʝʥʴ ʞʠʟʥʠ. ʅʘ 21-ʡ ʜʝʥʴ ʨʘʟʚʠʪʠʷ ʟʘʚʝʨʰʘʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʭ ʩʠʩʪʝʤ (ɻʘʣʢʠʥʘ ʆ.ɺ. ʠ ʜʨ, 2014; ɹʘʭʪʶʢʦʚ 

ɸ.ɸ. ʠ ʜʨ., 2016). 

ʂʨʳʩʷʪʘ ʥʘ 14-ʡ ʜʝʥʴ ʞʠʟʥʠ ʧʝʨʝʭʦʜʷʪ ʥʘ ʩʤʝʰʘʥʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʘ ʩ 

21-ʛʦ ʜʥʷ ï ʥʘ ʜʝʬʠʥʠʪʠʚʥʦʝ ʧʠʪʘʥʠʝ (ʖʣʜʘʰʝʚ ɸ. ʖ. ʠ ʜʨ., 2019). 

ʅʘʯʘʣʴʥʳʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠ ʧʦʣʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ɻʕɹ ʧʨʠʭʦʜʷʪʩʷ ʥʘ 

3-15-ʝ ʠ 15-30-ʝ ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʉʘʡʬʝʪʷʨʦʚʘ 

ʖ.ʖ. ʠ ʜʨ., 2014; ɿʫʙʦʚʘ ʖ.ʆ. ʠ ʜʨ., 2015). 

ʇʦʣʦʚʦʝ ʩʦʟʨʝʚʘʥʠʝ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ʧʨʦʭʦʜʠʪ ʩ 38-ʛʦ ʜʥ̫ ʞʠʟʥʠ 

(ɸʡʟʠʢʦʚ ɼ. ʃ. ʠ ʜʨ., 2014), ʧʝʨʠʦʜ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 60-ʝ 

ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʅʠʢʠʪʠʥʘ ʖ.ɺ., ʄʫʭʠʥʘ ʀ.ɺ., 2009). 

 

2.3. ʇʆʉʃɽɼʉʊɺʀʗ ɺʅʋʊʈʀʋʊʈʆɹʅʆɻʆ ʉʊʈɽʉʉɸ ʋ ʄʃɽʂʆʇʀʊɸʖʑʀʍ 

ʃʶʙʳʝ ʥʘʨʫʰʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʢʘʭ ʚʦ ʚʨʝʤʷ ʛʝʩʪʘʮʠʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʛʫʙʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʤʘʪʝʨʠʥʩʢʠʡ ʦʨʛʘʥʠʟʤ, ʧʨʦʪʝʢʘʥʠʝ ʠ ʠʩʭʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʧʦʪʦʤʩʪʚʘ ʚ ʦʪʩʨʦʯʝʥʥʳʡ ʧʝʨʠʦʜ. 

ʕʢʩʪʨʝʤʘʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʯʘʩʪʦ 

ʧʨʠʚʦʜʷʪ ʢ ʧʨʝʨʳʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ 

ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʦʟʨʘʩʪʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ ï 
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ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ (Staneva A. et al., 2015). ɺ ʨʘʙʦʪʝ P.J. Brunton (2013) 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʪʦʤʩʪʚʦ ʩ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ ʙʦʣʝʝ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʦ ʢ ʨʘʟʚʠʪʠʶ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʩʪʘʨʰʝʤ ʚʦʟʨʘʩʪʝ. ɹʦʣʝʝ ʪʦʛʦ, ʘʜʝʢʚʘʪʥʳʝ 

ʤʘʪʝʨʠʥʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʨʝʙʝʥʢʦʤ ʭʫʞʝ 

ʬʦʨʤʠʨʫʶʪʩʷ ʫ ʦʩʦʙʝʡ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʩʪʨʝʩʩʫ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

(Martinez-Torteya ʉ. et al., 2018). 

ʉʪʨʝʩʩʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʝʨʝʤʝʥʥʫʶ ʤʘʪʴ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʤʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʬʫʥʢʮʠʡ ʢʦʤʧʦʥʝʥʪʦʚ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʫ ʧʦʪʦʤʩʪʚʘ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʨʝʛʫʣʷʮʠʶ ʨʘʟʣʠʯʥʳʭ ʞʠʟʥʝʥʥʦ 

ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ï ʤʝʪʘʙʦʣʠʟʤʘ, ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ, ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ɺ ʥʘʙʣʶʜʝʥʠʷʭ ʥʘ ʣʶʜʷʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʝ ʠʥʜʠʚʠʜʳ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʳ ʢ ʪʘʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʢʘʢ 

ʦʞʠʨʝʥʠʝ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ (Reynolds R.M., 2013; Douros K. et al., 2017). 

ʂʨʦʤʝ ʪʦʛʦ, ʫ ʥʠʭ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘ ̫ ʯʘʩʪʦʪʘ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚ 

ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘʨʫʰʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ, ʟʘʜʝʨʞʢʘ 

ʨʝʯʝʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʚʳʰʝʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʩʠʥʜʨʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴ, ʰʠʟʦʬʨʝʥʠʷ ʠ ʘʫʪʠʟʤ (Kinney D.K. et al., 2008; Van 

Batenburg-Eddes T. et al., 2013; Scheinost D. et al., 2017; Wixey J.A. et al., 

2017). 

ʇʨʠʯʠʥʦʡ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʨʘʩʩʪʨʦʡʩʪʚ ʫ ʧʦʪʦʤʩʪʚʘ ʧʨʠ ʧʨʝʥʘʪʘʣʴʥʳʭ 

ʩʪʨʝʩʩʦʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʥʘʨʫʰʝʥʠʷ ʩʠʩʪʝʤʳ çʤʘʪʴ ï ʧʣʦʜè. 

 

2.3.1. ɺʣʠʷʥʠʝ ʩʪʨʝʩʩʦʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʠʩʪʝʤʫ çʤʘʪʴ-ʧʣʦʜè 

ʈʘʟʚʠʪʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ çʤʘʪʴ ï ʧʣʦʜè ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʤʦʤʝʥʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʇʦ ʤʥʝʥʠʶ ʎʠʨʢʠʥʘ ɺ.ʀ. ʩ ʩʦʘʚʪ. 

(2012), ʙʝʨʝʤʝʥʥʦʩʪʴ ʜʣʷ ʤʘʪʝʨʠ ʷʚʣʷʝʪʩʷ ʩʪʨʝʩʩʦʪʦʣʝʨʘʥʪʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʭʘʥʠʟʤʳ, ʧʦʚʳʰʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ 
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ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɺʦ ʚʨʝʤʷ ʛʝʩʪʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʷʥʠʝ ʜʚʫʭ ʧʦʜʩʠʩʪʝʤ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ, ʢʦʪʦʨʳʝ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ ʦʙʨʘʟʦʚʳʚʘʶʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ, ʢʘʥʘʣʳ ʚʟʘʠʤʦʩʚʷʟʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʠ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ, ʨʘʟʚʠʪʠʝ 

ʠ ʚʳʥʘʰʠʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʪʨʝʙʥʦʩʪʠ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʧʣʦʜʘ 

(ʈʘʜʟʠʥʩʢʠʡ ɺ.ɽ., 2012; O'Brien K.O., 2022). ʅʘʧʨʦʪʠʚ, ʨʦʣʴ ʧʣʦʜʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʛʦʤʝʦʩʪʘʟʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʠʩʪʝʤʘʤʠ (ʈʘʜʟʠʥʩʢʠʡ 

ɺ.ɽ., 2012; ʉʝʨʦʚ ɺ.ʅ. ʠ ʜʨ., 2015; ɹʦʪʘʰʝʚʘ ʊ.ʃ. ʠ ʜʨ., 2015; ʏʝʨʥʦʩʠʪʦʚ 

ɸ.ɺ. ʠ ʜʨ., 2015). ʉʚʷʟʴ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪ 

çʚʨʝʤʝʥʥʳʡè ʦʨʛʘʥ ï ʧʣʘʮʝʥʪʘ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪ ʪʝʩʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʥʠʤʠ. ʇʣʘʮʝʥʪʘ ʠʤʝʝʪ ʪʦʪ ʞʝ ʛʝʥʦʪʠʧ, ʯʪʦ ʠ ʦʨʛʘʥʠʟʤ ʧʣʦʜʘ. ʇʦʣʦʚʦʡ 

ʜʠʤʦʨʬʠʟʤ, ʚ ʢʦʥʪʝʢʩʪʝ ʵʢʩʧʨʝʩʩʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʝʥʦʚ, ʤʦʞʝʪ 

ʤʦʜʫʣʠʨʦʚʘʪʴ ʨʝʘʢʮʠʠ ʧʣʦʜʘ ʥʘ ʚʥʝʰʥʠʝ ʩʪʠʤʫʣʳ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʬʝʪʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (Burton G.J. et al., 

2016). ʇʣʘʮʝʥʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʞʝʥʩʢʠʤʠ ʧʣʦʜʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʠʤʤʫʥʥʫʶ ʨʝʛʫʣʷʮʠʶ, 

ʵʥʜʦʢʨʠʥʥʳʝ ʬʫʥʢʮʠʠ ʠ ʨʦʩʪ ʧʣʘʮʝʥʪʳ (Buckberry S. et al., 2014.), ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʫ ʤʫʞʩʢʠʭ ʧʣʦʜʦʚ ʙʦʣʴʰʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʬʠʣʝʡ (Cvitic S. et al., 

2013). ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʦʧʠʩʘʥʳ ʠ ʚ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ (ʊʫʤʘʥʦʚʘ ʃ.ɽ., ʂʦʣʦʤʠʝʮ ɽ.ɺ., 2016; 

ʀʚʘʥʦʚʘ ʃ.ɸ., ʊʠʪʢʦʚʘ ɽ.ɺ., 2018; ɿʘʚʦʜʦʚʘ ɸ.ɸ., 2019). 

ʄʝʞʜʫ ʟʚʝʥʴʷʤʠ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʫʪʝʡ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ: ʜʠʘʧʣʘʮʝʥʪʘʨʥʳʡ ï ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʦʩʪʘʚʢʫ ʢʠʩʣʦʨʦʜʘ 

ʠ ʜʨʫʛʠʭ ʥʫʪʨʠʝʥʪʦʚ ʦʪ ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ ʧʣʦʜʫ, ʫʜʘʣʷʝʪ ʠʟ 

ʦʨʛʘʥʠʟʤʘ ʧʣʦʜʘ ʤʝʪʘʙʦʣʠʪʳ (ʉʆ2 ʠ ʜʨʫʛʠʝ); ʵʢʩʪʨʘʧʣʘʮʝʥʪʘʨʥʳʡ ï 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʘʥʩʧʦʨʪ ʚʝʱʝʩʪʚ ʚ ʦʙʝ ʩʪʦʨʦʥʳ ʯʝʨʝʟ ʘʤʥʠʦʪʠʯʝʩʢʫʶ 

ʞʠʜʢʦʩʪʴ ʠ ʧʣʦʜʥʳʝ ʦʙʦʣʦʯʢʠ ʙʝʟ ʫʯʘʩʪʠʷ ʧʣʘʮʝʥʪʳ. ʇʣʘʮʝʥʪʘʨʥʳʡ ʥʝʨʚʥʳʡ 

ʢʘʥʘʣ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʨʛʘʥʠʟʤʘ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ ʧʨʠ 

ʨʘʟʜʨʘʞʝʥʠʠ ʭʝʤʦ- ʠ ʙʘʨʦʨʝʮʝʧʪʦʨʦʚ ʩʦʩʫʜʦʚ ʧʣʘʮʝʥʪʳ ʠ ʧʫʧʦʯʥʳʭ ʩʦʩʫʜʦʚ, 

ʘ ʪʘʢʞʝ ʦʪ ʜʨʫʛʠʭ ʨʝʮʝʧʪʦʨʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʝ ʜʚʫʭ 
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ʦʨʛʘʥʠʟʤʦʚ. ʕʢʩʪʨʘʧʣʘʮʝʥʪʘʨʥʳʡ ʥʝʨʚʥʳʡ ʢʘʥʘʣ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʧʣʦʜʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ; ʩʠʛʥʘʣʳ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʨʝʮʝʧʪʦʨʘʤʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ 

ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ (ʢʦʞʠ, ʤʳʰʮ ʞʠʚʦʪʘ ʠ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ) ʠ 

ʧʝʨʝʜʘʶʪʩʷ ʚ ʎʅʉ ʤʘʪʝʨʠ (ʈʘʜʟʠʥʩʢʠʡ ɺ.ɽ. ʠ ʜʨ., 2015). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʤʘʪʝʨʠʥʩʢʦʤ ʦʨʛʘʥʠʟʤʝ ʨʘʟʚʠʚʘʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʬʦʨʤʠʨʫʝʪʩʷ 

ʛʝʩʪʘʮʠʦʥʥʘʷ ʜʦʤʠʥʘʥʪʘ. ʇʨʠ ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʢʘʭ ʛʝʩʪʘʮʠʦʥʥʘʷ 

ʜʦʤʠʥʘʥʪʘ ʦʩʣʘʙʣʷʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʘʥʦʤʘʣʠʷʤ ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ 

(ɿʘʚʦʜʦʚʘ ɸ.ɸ., 2019). 

ɻʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʘʷ ʦʩʴ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ 

ʩʝʢʨʝʮʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʛʦʨʤʦʥʘʤʠ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

(ʉʘʤʦʪʨʫʝʚʘ ʄ.ɸ. ʠ ʜʨ., 2017). ɼʝʡʩʪʚʠʝ ʩʪʨʝʩʩʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʦʨʛʘʥʠʟʤ 

ʤʘʪʝʨʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʂʈɻ (ɹʘʛʨʦʚ 

ʗ.ʖ., ʄʘʥʫʩʦʚʘ ʅ.ɹ., 2015; ʃʝʦʥʪʴʝʚʘ ʅ.ɺ., 2022), ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʝʪ ʚ 

ʛʠʧʦʬʠʟ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʩʠʥʪʝʟ ɸʂʊɻ. ɼʘʥʥʳʡ ʛʦʨʤʦʥ ʩ ʪʦʢʦʤ ʢʨʦʚʠ 

ʧʦʩʪʫʧʘʝʪ ʢ ʢʦʨʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʠ ʚʳʟʳʚʘʝʪ ʚʳʙʨʦʩ ʢʦʨʪʠʟʦʣʘ, ʧʝʨʝʩʪʨʘʠʚʘʷ 

ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʨʛʘʥʠʟʤ ʩʤʦʛ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʩʪʨʝʩʩʫ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʜʝʡʩʪʚʠʷ ʢʦʨʪʠʟʦʣʘ, ʫʩʠʣʝʥʥʘʷ ʩʝʢʨʝʮʠʷ ɸʂʊɻ ʠ ʂʈɻ 

ʚ ʛʠʧʦʬʠʟʝ ʠ ʛʠʧʦʪʘʣʘʤʫʩʝ ʪʦʨʤʦʟʠʪʩʷ ʧʦ ʤʝʭʘʥʠʟʤʫ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʠʧʦʪʘʣʘʤʦ-

ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ ʥʘʨʫʰʘʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦ 

ʚʨʝʤʝʥʠ ʠʣʠ ʧʦ ʤʦʱʥʦʩʪʠ ʩʪʨʝʩʩʘ (Alc§ntara-Alonso V. et al., 2017). 

ʈʝʮʝʧʪʦʨʳ ʎʅʉ ʪʝʨʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩʠʛʥʘʣʦʚ ʦʪ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ 

ʚʳʨʘʙʦʪʢʘ ʂʈɻ ʠ ɸʂʊɻ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʙʳʪʦʯʥʳʤ 

ʩʠʥʪʝʟʦʤ ʢʦʨʪʠʟʦʣʘ ʚ ʢʦʨʢʦʚʦʤ ʚʝʱʝʩʪʚʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʥʘʣʠʯʠʝ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨʴʝʨʘ, ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʨʪʠʟʦʣ ʚ ʥʠʟʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʧʘʜʘʝʪ ʚ ʢʨʦʚʦʪʦʢ ʧʣʦʜʘ; ʝʛʦ ʫʨʦʚʝʥʴ ʦʢʘʟʳʚʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʤʙʨʠʦʥ (Carter A.M., 2012; 

Burton G.J. et al., 2016; van Bodegom M. et al., 2017). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʳ 
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ʢʦʨʪʠʟʦʣʘ ʤʘʪʝʨʠ ʦʧʦʩʨʝʜʦʚʘʥʦ ʜʚʫʤʷ ʤʝʭʘʥʠʟʤʘʤʠ: 1. ʧʦʜʘʚʣʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʣʦʜʘ, ʯʪʦ ʠʤʝʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʧʣʘʥʝ ʩʦʟʨʝʚʘʥʠʷ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʙʝʥʢʘ; 2. ʩʪʠʤʫʣʷʮʠʷ ʩʠʥʪʝʟʘ ʂʈɻ ʚ ʢʣʝʪʢʘʭ 

ʧʣʘʮʝʥʪʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʘʢʪʠʚʘʮʠʝʡ ʛʦʨʤʦʥʘʣʴʥʦʡ ʮʝʧʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʜʘʣʴʥʝʡʰʝʤʫ ʨʦʩʪʫ ʫʞʝ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʢʦʨʪʠʟʦʣʘ ʚ ʦʨʛʘʥʠʟʤʝ ʧʣʦʜʘ 

(Sandman C.A. et al., 2006; Morel Y. et al., 2016; Sze Y. et al., 2022). 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʧʣʘʮʝʥʪʘʨʥʳʡ ʙʘʨʴʝʨ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʠʭ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʇʨʠ ʩʪʨʝʩʩʦʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʥʘ 

ʤʘʪʴ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢʣʝʪʢʘʤʠ ʧʣʘʮʝʥʪʳ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʬʝʨʤʝʥʪ 11-

ʙʝʪʘ-ʛʠʜʨʦʢʩʠʩʪʝʨʦʠʜʜʝʛʠʜʨʦʛʝʥʘʟʘ 2-ʛʦ ʪʠʧʘ, ʢʘʪʘʣʠʟʠʨʫʶʱʠʡ 

ʧʨʝʚʨʘʱʝʥʠʝ ʤʘʪʝʨʠʥʩʢʦʛʦ ʢʦʨʪʠʟʦʣʘ ʚ ʢʦʨʪʠʟʦʥ (Cottrell E.C. et al., 2014; 

Kane H.S. et al., 2014; Burton G.J. et al., 2016), ʢʦʪʦʨʳʡ ʤʝʥʝʝ ʘʢʪʠʚʝʥ ʚ 

ʦʪʥʦʰʝʥʠʠ ʦʨʛʘʥʠʟʤʘ ʧʣʦʜʘ. ɺʳʨʘʙʦʪʢʘ ʬʝʨʤʝʥʪʘ ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʨʦʢʘ ʛʝʩʪʘʮʠʠ (Burton G.J. et al., 2016). ʇʨʠ ʩʪʨʝʩʩʝ, ʦʜʥʘʢʦ, ʩʥʠʞʘʝʪʩʷ 

ʤʘʪʦʯʥʦ-ʧʣʘʮʝʥʪʘʨʥʳʡ ʢʨʦʚʦʪʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʦʢʩʠʠ ʧʣʦʜʘ 

(ʂʘʣʠʤʘʪʦʚʘ ɼ.ʄ., ʐʘʪʫʥʦʚʘ ɽ.ʇ., 2015; ʐʦʩʪʘʢ ɺ.ɸ., 2016; ʄʘʪʨʠʟʘʝʚʘ ɻ.ɼ. 

ʠ ʜʨ., 2019; ʄʘʢʘʨʦʚʩʢʘʷ ɽ.ɸ. ʠ ʜʨ., 2021; ɼʞʘʙʙʘʨʦʚʘ ʈ.ʈ., 2022; Can M. et 

al., 2011; Aggarwal P.K. et al., 2012). 

ɻʦʨʤʦʥʳ ʩʪʨʝʩʩʘ ï ʘʜʨʝʥʘʣʠʥ ʠ ʥʦʨʘʜʨʝʥʘʣʠʥ ï ʪʘʢʞʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʣʦʜʘ. ɸʜʨʝʥʘʣʠʥ, ʥʘʧʨʠʤʝʨ, ʩʫʞʘʝʪ 

ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʧʣʘʮʝʥʪʳ (ʂʨʘʶʰʢʠʥʘ ɺ.ʂ., ʊʠʪʦʚʘ ɸ.ɺ., 2022; Leduc 

B., 1972), ʩʥʠʞʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʛʣʶʢʦʟʳ, ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʙʩʪʚʝʥʥʫʶ 

ʚʳʨʘʙʦʪʢʫ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʧʣʦʜʘ (Dreiling M. et al., 2018). 

ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʬʝʪʦʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʫʭʫʜʰʝʥʠʝʤ ʛʘʟʦʦʙʤʝʥʘ ʠ ʛʠʧʦʢʩʠʝʡ ʧʣʦʜʘ, ʫʚʝʣʠʯʝʥʠʝʤ 

ʪʦʥʫʩʘ ʤʘʪʢʠ ʠ ʩʥʠʞʝʥʠʝʤ ʧʨʠʪʦʢʘ ʢʨʦʚʠ ʢ ʧʣʘʮʝʥʪʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʧʘʟʤʘ 

ʘʨʪʝʨʠʡ, ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʦʪʩʣʦʡʢʦʡ ʧʣʘʮʝʥʪʳ (ɻʘʟʠʟʦʚʘ ɻ.ʈ., ɺʘʣʝʝʚʘ ʌ.ɺ., 

2022). 
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ʅʘʨʫʰʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʙʝʨʝʤʝʥʥʦʡ ʤʘʪʝʨʠ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʢʘʭ, ʤʦʛʫʪ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ 

ʧʣʦʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʛʫʤʦʨʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʯʝʨʝʟ ʩʠʩʪʝʤʫ çʤʘʪʴ ï ʧʣʦʜ ï 

ʧʣʘʮʝʥʪʘè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʣʦʜʘ ʚ ʫʢʘʟʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʳ ʩ ʨʝʘʢʮʠʝʡ ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʥʘ ʜʝʡʩʪʚʠʝ 

ʩʪʨʝʩʩʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ (ʉʘʣʝʭʦʚ ʉ.ɸ., 2020). 

 

2.3.2. ɺʣʠʷʥʠʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ 

ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʪʦʤʩʪʚʘ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, 

ʯʪʦ ʚʥʫʪʨʠʫʪʨʦʙʥʳʡ ʩʪʨʝʩʩ, ʚʳʟʚʘʥʥʳʡ ʨʦʩʪʦʤ ʫʨʦʚʥʷ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚ 

ʤʘʪʝʨʠʥʩʢʦʤ ʦʨʛʘʥʠʟʤʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʧʦʚʝʜʝʥʠʷ ʫ ʧʦʪʦʤʩʪʚʘ (Van den Hove D.L. 

et al., 2013; Kim Y.O. et al., 2015; Lee H. et al., 2015, 2018; Goldstein J.M., 

2019). ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʳ ʚʳʨʘʞʝʥʥʳʝ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ 

ʚ ʨʠʩʢʝ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʩʣʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʨʝʥʘʪʘʣʴʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ (ɹʝʣʷʝʚʘ ʃ.ɽ. ʠ ʜʨ., 2020; Goldstein J.M. et al., 2011, 2019; 

Sandman C.A. et al., 2013; Handa R.J, Weiser M.J., 2014; Gilman S.E. et al., 

2016). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʣʛʦʩʨʦʯʥʳʝ ʵʬʬʝʢʪʳ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ, 

ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʮʝʣʦʛʦ ʨʷʜʘ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʧʦʣʘ ʧʦʪʦʤʩʪʚʘ (Goldstein J.M., 2019). 

 

2.3.2.1. ʅʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʫ ʞʠʚʦʪʥʳʭ 

ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ 

ʉʪʨʝʩʩʦʨʥʳʝ ʥʘʛʨʫʟʢʠ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚʳʟʳʚʘʶʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ 

ʨʝʘʢʮʠʡ, ʦʪʨʘʞʘʶʱʠʭ ʚʳʨʘʞʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, 

ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ ʠ ʦʙʲʝʤʘ ʧʦʪʨʝʙʣʷʝʤʦʡ ʧʠʱʠ, ʫʤʝʥʴʰʝʥʠʝ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʨʦʩʪ ʏʉʉ ʠ ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ ʠ ʜʨʫʛʠʝ (ʅʘʛʘʝʚʘ 
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ɽ.ɺ., ʐʠʨʷʝʚʘ ʊ.ʖ., 2010; St-Cyr S. et al., 2018). ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʨʝʩʩʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ 

ʤʦʜʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʵʥʝʨʛʦʦʙʤʝʥʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʨʷʜʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʩʘʤʢʠ ʨʳʙ ʪʨʝʭʮʚʝʪʥʳʭ ʢʦʣʶʰʝʢ (Gasterosteus aculeatus), 

ʧʦʜʚʝʨʛʰʠʝʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʭʠʱʥʠʢʦʚ, ʧʨʦʠʟʚʦʜʠʣʠ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʷʡʮʘ ʩ 

ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʦʨʪʠʟʦʣʘ, ʘ ʠʭ ʧʦʪʦʤʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ 

ʧʦʚʳʰʝʥʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʢʠʩʣʦʨʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ ʦʩʦʙʷʤʠ 

(Giesing ER. et al., 2011). 

ɺ ʨʘʙʦʪʝ K.L. Schmidt ʩ ʩʦʘʚʪ. (2012) ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʝʚʯʠʝ ʚʦʨʦʙʴʠ 

(Melospiza melodia) ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʦʙʘʚʦʢ ʢʦʨʪʠʢʦʩʪʝʨʦʥʘ, ʠʤʠʪʠʨʫʶʱʠʭ 

ʜʝʡʩʪʚʠʝ ʦʩʪʨʦʛʦ ʩʪʨʝʩʩʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚʦ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ (ʚʩʪʨʝʯʘ ʩ 

ʭʠʱʥʠʢʦʤ), ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʙʘʟʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ, 

ʦʩʦʙʝʥʥʦ ʥʦʯʴʶ ʚ ʧʝʨʠʦʜ ʠʭ ʥʠʟʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʥʘ ʙʝʨʝʤʝʥʥʳʭ 

ʤʳʰʘʭ C57BL/6, ʧʦʜʚʝʨʛʥʫʪʳʭ ʩʪʨʝʩʩʦʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦ 2-ʡ ʧʦʣʦʚʠʥʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ (St-Cyr S. et al., 2018). ʇʦʪʦʤʩʪʚʦ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠʤʝʣʦ ʙʦʣʝʝ 

ʥʠʟʢʫʶ ʤʘʩʩʫ ʪʝʣʘ ʩ ʤʦʤʝʥʪʘ ʦʪʣʫʯʝʥʠʷ ʦʪ ʛʨʫʜʠ ʜʦ ʚʟʨʦʩʣʝʥʠʷ, ʯʪʦ ʙʳʣʦ ʚʦ 

ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʤʝʥʴʰʠʤ ʦʙʲʝʤʦʤ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʦʨʤʘ ʚ ʧʝʨʠʦʜ 

ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʝ ʞʠʚʦʪʥʳʝ 

ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʠʥʪʘʢʪʥʳʭ ʦʩʦʙʝʡ ʭʘʨʘʢʪʝʨʦʤ ʮʠʨʢʘʜʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʯʪʦ ʩʣʫʞʠʪ ʥʘʜʝʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʪʦʤʩʪʚʦ ʤʳʰʝʡ ʦʙʦʠʭ ʧʦʣʦʚ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʚʜʳʭʘʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʧʝʨʠʦʜ, 

ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ 

ʥʘʠʤʝʥʴʰʠʡ. ʉʘʤʢʠ ʤʳʰʝʡ, ʧʦʜʚʝʨʛʥʫʪʳʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤʫ ʩʪʨʝʩʩʫ, 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʨʘʞʝʥʥʫʶ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ ï ʚʨʝʤʷ 

ʤʠʥʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʨʳʟʫʥʦʚ. 

ɺ ʜʨʫʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʙʝʨʝʤʝʥʥʳʭ ʤʳʰʘʭ ʪʦʡ ʞʝ ʣʠʥʠʠ ʠʟʫʯʝʥʦ 

ʚʣʠʷʥʠʝ ʙʝʥʟʦʣʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʩʦʧʦʩʪʘʚʠʤʦʡ ʩ ʪʘʢʦʚʦʡ ʚ ʩʠʛʘʨʝʪʥʦʤ 
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ʜʳʤʝ, ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʧʦʪʦʤʩʪʚʘ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ 4-ʤʝʩʷʯʥʳʝ ʤʳʰʠ ʦʙʦʠʭ ʧʦʣʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʦʙʲʝʤʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʚʳʜʝʣʝʥʠʷ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʫʨʦʚʥʷ ʪʝʧʣʦʦʙʤʝʥʘ (Koshko L. et al., 2021). 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʫ ʩʘʤʦʢ ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʠʦʜ 

ʛʝʩʪʘʮʠʠ ʚʳʷʚʠʣʦ, ʯʪʦ ʧʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʟʥʘʯʝʥʠʡ 

ʜʳʭʘʪʝʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫ ʧʦʪʦʤʩʪʚʘ, ʦʪʨʘʞʘʶʱʝʤʫ ʥʘʨʫʰʝʥʠʷ 

ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (Talton O.O. et al., 2019). 

 

2.3.2.2. ʅʘʨʫʰʝʥʠʷ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʡ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ 

ɺʦʟʜʝʡʩʪʚʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʩʪʨʝʩʩʦʚʳʭ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʘʟʥʳʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʧʣʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʤʤʫʥʥʳʝ ʩʪʨʫʢʪʫʨʳ (ɿʘʭʘʨʦʚʘ ʃ.ɸ., 

2017). ʅʘʙʣʶʜʝʥʠʷ ʥʘ ʣʶʜʷʭ ʠ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʘʢʪʠʚʘʮʠʷ 

ʠʤʤʫʥʠʪʝʪʘ ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʧʨʦʛʨʘʤʤʠʨʫʝʪ ʤʦʟʛ ʠ ʠʤʤʫʥʥʫʶ 

ʩʠʩʪʝʤʫ ʧʣʦʜʘ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ ʎʅʉ, ʤʠʢʨʦʛʣʠʠ ʠ 

ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ ʦʧʦʩʨʝʜʦʚʘʥʦ ʯʝʨʝʟ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ (Han V.X. et al., 2021). ɻʝʪʝʨʦʛʝʥʥʳʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʠ 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʤʘʪʝʨʠʥʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ 

ʠʥʜʫʮʠʨʫʶʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʧʘʪʦʛʝʥ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʧʘʪʪʝʨʥʦʚ (Pathogen-associated molecular patterns, PAMPs) ʠ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʧʘʪʪʝʨʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ï ʜʠʩʪʨʝʩʩ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʪʪʝʨʥʦʚ (damage-associated molecular patterns, DAMPs). ʆʥʠ 

ʘʢʪʠʚʠʨʫʶʪ Toll-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ ʥʘ ʤʘʪʝʨʠʥʩʢʠʭ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʚʨʦʞʜʝʥʥʳʭ ʠʤʤʫʥʦʮʠʪʘʭ ʠ ʢʣʝʪʢʘʭ ʧʣʘʮʝʥʪʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ 

ʩʝʢʨʝʮʠʠ ʮʠʪʦʢʠʥʦʚ (Tang D. et al., 2012). ʆʧʠʩʘʥ ʧʘʩʩʠʚʥʳʡ 

ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʳʡ ʪʨʘʥʩʧʦʨʪ ʤʘʪʝʨʠʥʩʢʠʭ ʘʫʪʦʘʥʪʠʪʝʣ, ʘ ʪʘʢʞʝ 

ʧʣʘʮʝʥʪʘʨʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠʤʤʫʥʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ 

ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ, ʨʝʘʣʠʟʘʮʠʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʬʫʥʢʮʠʡ 
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ʦʨʛʘʥʠʟʤʘ, ʥʘʧʨʠʤʝʨ, ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʘʭ (Howerton C.L., Bale T.L., 2012). ɺʦʩʧʘʣʠʪʝʣʴʥʳʡ ʦʪʚʝʪ ʚ 

ʤʘʪʝʨʠʥʩʢʦʤ ʦʨʛʘʥʠʟʤʝ ʠʥʜʫʮʠʨʫʝʪ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ 

ʧʘʤʷʪʴ ʚ ʦʨʛʘʥʠʟʤʝ ʧʣʦʜʘ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ (Estes M.L., 

McAllister, A.K., 2016; Cheray M., Joseph B., 2018). 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʤʤʫʥʥʘʷ ʘʢʪʠʚʘʮʠʷ ʚ 

ʤʘʪʝʨʠʥʩʢʦʤ ʦʨʛʘʥʠʟʤʝ ʩʣʫʞʠʪ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʥʝʡʨʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ ʧʦʪʦʤʩʪʚʘ (Knuesel I. et al., 2014). ʇʦʣʘʛʘʶʪ, 

ʯʪʦ ʧʨʘʡʤʠʥʛ ʤʠʢʨʦʛʣʠʠ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʘʢʪʠʚʘʮʠʠ 

ʤʘʪʝʨʠʥʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʰʠʨʦʢʦ ʩʧʝʢʪʨʘ 

ʥʝʡʨʦʥʘʣʴʥʳʭ ʜʠʩʬʫʥʢʮʠʡ ʠ ʬʝʥʦʪʠʧʦʚ ʧʦʚʝʜʝʥʠʷ, ʚʳʷʚʣʷʝʤʳʭ ʫ ʧʦʪʦʤʩʪʚʘ 

ʚ ʶʚʝʥʠʣʴʥʦʤ, ʚʟʨʦʩʣʦʤ ʠ ʩʪʘʨʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʳʰʘʭ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʮʠʪʦʢʠʥʳ ʠʛʨʘʶʪ 

ʨʦʣʴ çʧʦʩʨʝʜʥʠʢʦʚè ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ ʚ ʦʨʛʘʥʠʟʤʝ ʧʣʦʜʘ (Choi G.B. et al., 2016). ʀʥʪʝʥʩʠʚʥʘʷ 

ʧʨʦʜʫʢʮʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʚ ʤʘʪʝʨʠʥʩʢʦʤ ʦʨʛʘʥʠʟʤʝ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝʤ ʠʭ ʫʨʦʚʥʷ ʚ ʧʣʘʮʝʥʪʝ, ʘʤʥʠʦʪʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ ʠ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ ʧʣʦʜʘ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ ʧʣʦʜʘ, 

ʧʦʷʚʣʝʥʠʝʤ ʦʪʢʣʦʥʝʥʠʡ ʧʦʚʝʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ ʚ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ 

(Graham A.M. et al., 2018). ɸʢʪʠʚʘʮʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ ʚʦ ʚʨʝʤʷ 

ʛʝʩʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʨʦ- ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʮʠʪʦʢʠʥʘʤʠ ʚ ʪʢʘʥʷʭ ʤʦʟʛʘ ʧʣʦʜʘ, ʯʪʦ ʠʤʝʝʪ 

ʦʪʩʨʦʯʝʥʥʳʝ ʵʬʬʝʢʪʳ ʚ ʧʣʘʥʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʎʅʉ (Meyer U., 2009). 

ɺ ʨʘʙʦʪʝ Estes M.L. ʠ McAllister A.K. (2015) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʪʦʢʠʥʳ 

ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʚ ʩʠʥʘʧʩʘʭ ʚʤʝʩʪʝ ʩ ʢʦʤʧʣʝʤʝʥʪʦʤ, ʭʝʤʦʢʠʥʘʤʠ ʠ ʙʝʣʢʘʤʠ 

ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ (major histocompatibility complex). 

ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʮʠʪʦʢʠʥʦʚ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʩʠʥʘʧʪʠʯʝʩʢʫʶ 

ʜʠʩʬʫʥʢʮʠʶ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʢʣʝʪʦʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ (Estes M.L., McAllister, A.K., 2016). 
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ɺʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʳʷʚʣʝʥʠʶ ʩʚʷʟʠ 

ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʝʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʝʤ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ ʫ ʧʦʪʦʤʩʪʚʘ 

(ʗʛʣʦʚʘ ʅ.ɺ., ʆʙʝʨʥʠʭʠʥ ʉ.ʉ. 2013). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʤʤʫʥʥʘʷ ʩʪʠʤʫʣʷʮʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʚʝʜʝʥʠʷ ʢʦʥʢʘʥʘʚʘʣʠʥʘ ɸ ʙʝʨʝʤʝʥʥʳʤ ʩʘʤʢʘʤ ʤʳʰʝʡ C57BL/6 

ʥʘ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʠʤʝʝʪ ʦʪʩʨʦʯʝʥʥʳʝ ʵʬʬʝʢʪʳ ʥʘ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʧʦʪʦʤʩʪʚʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʘʮʠʠ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʫ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʥʘ 

ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʛʝʩʪʘʮʠʠ, ʫ ʧʦʪʦʤʩʪʚʘ ʚʳʷʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʦʚ ï ʟʘʤʝʜʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʣʠʤʬʦʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʝʣʝʟʝʥʢʝ ʠ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʨʘʟʚʠʪʠʝ ʪʠʤʫʩʘ. 

ʀʤʝʶʪʩʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʘʣʠʯʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʪʝʨʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʝʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʚ ʢʦʛʦʨʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʣʶʜʷʭ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʦʜʥʠʭ 

ʠʟ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ ï ʮʠʪʦʢʠʥʦʚ ï ʚ ʪʢʘʥʷʭ ʤʘʪʝʨʠʥʩʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪʜʘʣʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚ ʚʠʜʝ ʨʘʟʚʠʪʠʷ ʨʘʩʩʪʨʦʡʩʪʚ 

ʘʫʩʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʠ ʩʠʥʜʨʦʤʘ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʫ ʧʦʪʦʤʩʪʚʘ (Jones K.L. 

et al., 2017; Graham A.M. et al., 2018; Gustafsson H.C. et al., 2020). 

ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʙʥʘʨʫʞʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-6 ʚ ʩʳʚʦʨʦʪʢʝ ʤʘʪʝʨʠʥʩʢʦʡ ʢʨʦʚʠ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʥʝʡʨʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʪʨʫʢʪʫʨʘʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʫ ʧʦʪʦʤʩʪʚʘ (ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʤʠʥʜʘʣʝʚʠʜʥʦʤ ʪʝʣʝ), ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ 

ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʎʅʉ (Graham A.M. et al., 2018; 

Rudolph M.D. et al., 2018). 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ ʦʢʘʟʳʚʘʶʪ ʚʳʨʘʞʝʥʥʳʡ 

ʧʦʚʨʝʞʜʘʶʱʠʡ ʵʬʬʝʢʪ ʥʘ ʙʝʣʦʝ ʚʝʱʝʩʪʚʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʣʦʜʘ, ʚʳʟʳʚʘʷ 

ʨʘʟʚʠʪʠʝ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʧʘʨʘʣʠʯʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʭʘʨʘʢʪʝʨʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʰʠʟʦʬʨʝʥʠʠ ʫ ʧʦʪʦʤʩʪʚʘ. ʅʘʣʠʯʠʝ ʛʠʧʝʨʪʝʥʟʠʠ, ʠʟʙʳʪʦʯʥʦʡ 

ʤʘʩʩʳ ʪʝʣʘ ʠ ʧʨʦʷʚʣʝʥʠʡ ʜʝʧʨʝʩʩʠʠ ʫ ʧʦʪʦʤʩʪʚʘ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ 
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ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʩʚʷʟʳʚʘʶʪ ʚʦ ʤʥʦʛʦʤ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 

ʪʘʢʠʭ ʮʠʪʦʢʠʥʦʚ, ʢʘʢ ʀʃ-6, ʌʅʆ-Ŭ. ʇʨʠ ʵʪʦʤ ʫ ʧʦʣʦʚʦʟʨʝʣʦʛʦ ʧʦʪʦʤʩʪʚʘ 

ʦʙʦʠʭ ʧʦʣʦʚ ʚʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʦʥʘʜʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ 

ʛʦʨʤʦʥʘ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ, ʛʦʥʘʜʦʪʨʦʧʠʥʦʚ ʠ ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ ʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʬʫʥʢʮʠʡ 

(ɿʘʭʘʨʦʚʘ ʃ.ɸ., 2017; 2019). 

 

2.3.2.3. ʅʘʨʫʰʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ 

ɺ ʦʩʥʦʚʝ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʣʝʞʠʪ ʢʦʤʧʣʝʢʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʫ ʦʨʛʘʥʠʟʤʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʧʨʦʷʚʣʷʶʱʠʭʩʷ 

ʚ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʉʫʜʘʢʦʚ ʂ.ɺ., 2007). 

ɺ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ ʯʘʩʪʠʯʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʘʣʠʯʠʝʤ ʩʚʷʟʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦʚʝʜʝʥʠʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʜʘʥʥʳʭ, ʫʢʘʟʳʚʘʶʱʠʭ 

ʥʘ ʪʦ, ʯʪʦ ʩʠʣʴʥʳʝ / ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʩʪʨʝʩʩʦʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʤʘʪʝʨʠʥʩʢʠʡ ʦʨʛʘʥʠʟʤ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʚʳʨʘʞʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʣʦʜʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʦ ʤʦʞʝʪ 

ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʥʘʨʫʰʝʥʠʠ ʨʘʟʥʳʭ ʬʦʨʤ ʧʦʚʝʜʝʥʠʷ, ʨʘʩʩʪʨʦʡʩʪʚʝ 

ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦʪʦʤʩʪʚʘ 

(ɺʦʣʦʜʠʥʘ ʄ.ɸ., 2010; ɹʫʪʢʝʚʠʯ ʀ.ʇ., 2014, 2018; Markham J.A., Koenig J.I, 

2011; Reynolds R., 2013; Weinstock M., 2016). 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪʘʭ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ ʫ ʞʠʚʦʪʥʳʭ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʦʪʤʝʯʘʶʪʩʷ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʛʦʨʤʦʥʦʚ ʠ ʭʘʨʘʢʪʝʨʝ ʤʝʪʘʙʦʣʠʟʤʘ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ (ʂʫʣʝʰʦʚʘ ʆ.ʅ. ʠ ʜʨ., 2021; Shallie P.D., Naicker ʊ., 2019), ʘ 

ʪʘʢʞʝ ʩʜʚʠʛʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʪʢʘʥʝʡ ʚ ʩʪʦʨʦʥʫ ʧʨʦʦʢʩʠʜʘʥʪʥʦʛʦ 

ʟʚʝʥʘ (ʉʤʦʣʝʥʩʢʠʡ ʀ.ɺ., 2018; Zheng A. et al., 2015). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
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ʩʪʨʝʩʩʦʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦ ʚʥʫʪʨʠʫʪʨʦʙʥʳʡ ʧʝʨʠʦʜ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʥʝʡʨʦʜʝʛʝʨʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʢʨʳʩʷʪ (ʂʨʘʚʮʦʚ ɸ.ɸ. ʠ 

ʜʨ., 2009). ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʧʨʠʯʠʥʦʡ ʩʝʨʴʝʟʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦʚʝʜʝʥʠʷ. 

ɺʣʠʷʥʠʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʩʪʨʫʢʪʫʨ 

ʤʦʟʛʘ ʧʦʪʦʤʩʪʚʘ, ʚʦʚʣʝʯʝʥʥʳʝ ʚ ʨʝʘʣʠʟʘʮʠʶ ʧʦʚʝʜʝʥʠʷ, ʠʟʫʯʝʥʦ ʪʘʢʞʝ ʥʘ 

ʤʦʜʝʣʠ ʝʞʝʜʥʝʚʥʦʛʦ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ 

ʩʘʤʢʘʤ ʤʳʰʝʡ ʩ 9-ʛʦ ʜʥʷ ʛʝʩʪʘʮʠʠ (ʥʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʨʚʥʦʡ ʧʣʘʩʪʠʥʢʠ ʠ 

ʝʸ ʟʘʤʳʢʘʥʠʝ ʚ ʥʝʨʚʥʫʶ ʪʨʫʙʢʫ ʚ ʧʨʦʮʝʩʩʝ ʟʘʨʦʜʳʰʝʚʦʛʦ ʨʘʟʚʠʪʠʷ) ʜʦ ʢʦʥʮʘ 

ʙʝʨʝʤʝʥʥʦʩʪʠ (Fatemi M., 2013). ʋ ʧʦʪʦʤʩʪʚʘ ʞʠʚʦʪʥʳʭ ʚ ʪʢʘʥʷʭ ʛʠʧʧʦʢʘʤʧʘ 

ʚʳʷʚʣʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʩ ʤʠʢʨʦʚʘʢʫʦʣʷʤʠ, ʩʥʠʞʝʥʥʳʤ 

ʫʨʦʚʥʝʤ ʙʝʣʢʦʚʦʛʦ ʠ ʥʝʙʝʣʢʦʚʦʛʦ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʨʢʸʨʘ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʜʥʦʛʦ ʠʟ 

ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʛʫʣʷʮʠʠ ʘʧʦʧʪʦʟʘ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʪʨʝʩʩʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʧʝʨʠʦʜ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʝʜʝʥʠʝ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʥʦʚʦʡ ʦʙʩʪʘʥʦʚʦʯʥʦʡ ʘʬʬʝʨʝʥʪʘʮʠʠ. 

ʇʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʝ ʩʘʤʮʳ ʢʨʳʩ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʚ ʦʪʢʨʳʪʦʤ 

ʧʦʣʝ ʧʨʦʷʚʣʷʣʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ (Danila O.O. et al., 2017). ɺ ʦʧʳʪʘʭ ʥʘ 

ʤʦʜʝʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʩʦ 2-ʛʦ ʧʦ 16-ʡ ʜʝʥʴ 

ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʪʦʤʩʪʚʦ ʢʨʳʩ ʩ 1-ʛʦ ʧʦ 3-ʡ ʤʝʩʷʮ 

ʞʠʟʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʪʨʝʚʦʞʥʦʩʪʴʶ ʠ ʩʥʠʞʝʥʥʦʡ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ɹʝʣʷʝʚʘ ʃ.ɽ. ʠ ʜʨ., 2015). 

ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʫʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʙʳʣʠ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʠ ʩʦʭʨʘʥʷʣʠʩʴ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʦʚʦʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ 

ʫ ʩʘʤʮʦʚ ʞʠʚʦʪʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʦʙʷʤʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʜʘʥʥʳʝ ʠʣʣʶʩʪʨʠʨʫʶʪ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʭʘʨʘʢʪʝʨʘ ʚʣʠʷʥʠʷ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʜʠʥʘʤʠʢʝ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 
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ɿɸʂʃʖʏɽʅʀɽ ʂ ʆɹɿʆʈʋ ʃʀʊɽʈɸʊʋʈʓ 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʚʦʝʥʥʳʝ ʢʦʥʬʣʠʢʪʳ, 

ʩʦʮʠʘʣʴʥʫʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ, 

ʛʠʧʦʜʠʥʘʤʠʶ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʩʪʨʝʩʩʦʨʥʳʭ ʩʠʪʫʘʮʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʚ ʧʣʘʥʝ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʮʠʠ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʩʪʨʝʩʩʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʤʘʪʝʨʠʥʩʢʠʡ ʦʨʛʘʥʠʟʤ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ 

ʙʫʜʫʱʝʛʦ ʨʝʙʝʥʢʘ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʥʘʨʫʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʧʨʝʥʘʪʘʣʴʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ, ʤʦʛʫʪ ʩʪʘʪʴ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ 

ʧʝʨʠʦʜʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʷ 

ʧʦʚʝʜʝʥʠʷ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʙʦʣʝʟʥʠ, ʠʤʤʫʥʥʘʷ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʜʠʩʬʫʥʢʮʠʷ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʠ ʜʨʫʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ 

ʦʩʥʦʚʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʩʪʨʝʩʩʦʨʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ, 

ʣʝʞʘʪ ʥʘʨʫʰʝʥʠʷ ʥʝʡʨʦʛʫʤʦʨʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

ʆʜʥʠʤʠ ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ ʨʝʘʣʠʟʘʮʠʠ ʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʠ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʷʚʣʷʶʪʩʷ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʮʠʪʦʢʠʥʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ, 

ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʥʘʨʫʰʝʥʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʦʩʪʘʶʪʩʷ 

ʦʪʢʨʳʪʳʤʠ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʚʝʜʝʥʠʡ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʧʘʨʘʤʝʪʨʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʧʦʚʝʜʝʥʠʷ ʠ ʠʤʤʫʥʥʳʭ ʬʫʥʢʮʠʡ ʫ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʠ. ʄʘʣʦ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦʣʦʚʳʝ ʠ 

ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʦʪʦʤʩʪʚʘ 

ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʩʪʨʝʩʩʦʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦ ʚʨʝʤʷ 

ʙʝʨʝʤʝʥʥʦʩʪʠ. ʅʝ ʦʧʨʝʜʝʣʝʥʦ ʥʘʣʠʯʠʝ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʜʚʠʛʘʪʝʣʴʥʦʡ 
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ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʧʨʦʬʠʣʷ ʪʢʘʥʝʡ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʞʠʚʦʪʥʳʭ ʚ 

ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʝʰʝʥʠʶ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ. 
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3. ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

3.1. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʨʳʩ 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ 96 ʢʨʳʩʘʭ ɺʠʩʪʘʨ ʦʙʦʠʭ ʧʦʣʦʚ ï 

ʧʦʪʦʤʩʪʚʝ 28 ʩʘʤʦʢ (ʤʘʩʩʘ ʪʝʣʘ 217.8Ñ4.4 ʛ, ʚʦʟʨʘʩʪ 8 ʥʝʜʝʣʴ) ʠ 12 ʩʘʤʮʦʚ 

(ʤʘʩʩʘ ʪʝʣʘ 268.9Ñ5.4 ʛ, ʚʦʟʨʘʩʪ ï 8 ʥʝʜʝʣʴ). ʆʧʳʪʳ ʚʳʧʦʣʥʝʥʳ ʚ 

ʦʩʝʥʥʝʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʈʦʜʠʪʝʣʴʩʢʠʝ ʦʩʦʙʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʌɻɹʋʅ 

ʅʎɹʄʊ ʌʄɹɸ ʧʠʪʦʤʥʠʢ çʉʪʦʣʙʦʚʘʷè ʚ ʚʦʟʨʘʩʪʝ 2 ʤʝʩʷʮʝʚ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ 

ʦʧʳʪʘ ʨʦʜʠʪʝʣʴʩʢʠʝ ʦʩʦʙʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʢʘʨʘʥʪʠʥʝ ʚ ʪʝʯʝʥʠʠ 6 ʜʥʝʡ ʚ 

ʚʠʚʘʨʠʠ çʅʀʀʅʌ ʠʤ. ʇ.ʂ. ɸʥʦʭʠʥʘè. ʉʘʤʦʢ ʠ ʩʘʤʮʦʚ ʢʨʳʩ ʩʦʜʝʨʞʘʣʠ ʚ 

çʜʦʤʘʰʥʠʭè ʢʣʝʪʢʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʘʟʤʝʨʘ (45Ĭ36Ĭ16 ʩʤ) ʧʦ 4 ʦʩʦʙʠ ʚ 

ʢʘʞʜʦʡ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ (12 ʯ/ʩʚʝʪ ï 12 ʯ/ʪʝʤʥʦʪʘ) ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 20-22Áʉ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʩʪʠʣʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʣʝʪʢʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥ ʈʝʭʦʬʠʢʩ ʄʂ 2000 (ʛʨʘʥʫʣʷʪ ʠʟ ʩʪʝʨʞʥʝʚʳʭ ʧʦʯʘʪʢʦʚ 

ʢʫʢʫʨʫʟʳ). ɾʠʚʦʪʥʳʝ ʠʤʝʣʠ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ ʚʦʜʝ ʠ ʧʠʱʝ (ʢʦʨʤ 

ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʡ ʧʦʣʥʦʨʘʮʠʦʥʥʳʡ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʤʳʰʝʡ ʠ ʢʨʳʩ; ɻʆʉʊ ʈ 

50258-92). ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ çʇʨʘʚʠʣʘʤʠ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭè, ʫʪʚʝʨʞʜʝʥʥʳʤʠ 

ʵʪʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʅʀʀʅʌ ʠʤ. ʇ.ʂ. ɸʥʦʭʠʥʘ (ʇʨʦʪʦʢʦʣ ˉ 1 ʦʪ 

03.09.2005), ʠ ʧʨʠʥʮʠʧʘʤʠ ʛʫʤʘʥʥʦʩʪʠ, ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʜʠʨʝʢʪʠʚʝ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʘʨʣʘʤʝʥʪʘ ʠ ʉʦʚʝʪʘ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ (2010/63/EU) çʧʦ 

ʦʭʨʘʥʝ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʥʘʫʯʥʳʭ ʮʝʣʷʭè. 

 

3.2.  ɼʠʟʘʡʥ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ, ʩʘʤʦʢ ʩʩʘʞʠʚʘʣʠ ʩ ʩʘʤʮʘʤʠ (ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 4:1) ʥʘ 10 ʯ ʚ ʧʝʨʠʦʜ ʩ 21:00 ʜʦ 7:00. ɼʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʬʘʟʫ ʵʩʪʨʫʩʘ ʩʘʤʦʢ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ 

ʢʣʝʪʦʯʥʦʛʦ ʩʦʩʪʘʚʘ ʚʘʛʠʥʘʣʴʥʦʛʦ ʤʘʟʢʘ (ɹʝʣʷʢʦʚ ɺ.ʀ., ʀʥʶʰʢʠʥʘ ɽ.ʄ., 

2008). ʉ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʘʪʠʨʦʚʘʥʥʦʛʦ ʩʨʦʢʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʝʞʝʜʥʝʚʥʦ 

ʩ 7:00 ʜʦ 8:00 ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʘʛʠʥʘʣʴʥʳʭ ʤʘʟʢʦʚ ʥʘ ʥʘʣʠʯʠʝ 



54 

 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʩ ʧʦʤʦʱʴʶ ʙʠʥʦʢʫʣʷʨʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ (ɹʠʦʤʝʜ-5, ʈʦʩʩʠʷ; 

Ĭ40). ʅʘʯʘʣʦʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʯʠʪʘʣʠ ʜʝʥʴ ʦʙʥʘʨʫʞʝʥʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʙʨʘʟʮʘʭ. 

ɹʝʨʝʤʝʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ʜʝʣʠʣʠ ʥʘ 2 ʛʨʫʧʧʳ. ɻʨʫʧʧʘ 1 ʩʦʩʪʦʷʣʘ ʠʟ 14 

ʠʥʪʘʢʪʥʳʭ ʦʩʦʙʝʡ, ʥʝ ʧʦʜʚʝʨʛʥʫʪʳʭ ʩʪʨʝʩʩʦʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʕʪʠ 

ʞʠʚʦʪʥʳʝ ʧʨʦʭʦʜʠʣʠ ʧʨʦʮʝʜʫʨʫ ʭʵʥʜʣʠʥʛʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʝʘʢʮʠʠ 

ʩʪʨʝʩʩʘ ʥʘ ʚʟʷʪʠʝ ʚ ʨʫʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ʠ ʥʘʭʦʜʠʣʠʩʴ ʚ çʜʦʤʘʰʥʠʭè 

ʢʣʝʪʢʘʭ ʜʦ ʨʦʞʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ. ɻʨʫʧʧʘ 2 ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 14 ʩʘʤʦʢ, 

ʧʦʜʚʝʨʛʥʫʪʳʭ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʈʦʞʜʝʥʠʝ ʢʨʳʩʷʪ ʩʘʤʢʘʤʠ ʦʙʝʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ 21-ʝ ï 22-ʝ ʩʫʪʢʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʯʪʦ ʩʯʠʪʘʣʦʩʴ ʧʝʨʚʳʤ 

ʜʥʝʤ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʪʦʤʩʪʚʘ. ʇʦʪʦʤʩʪʚʦ ʥʘʭʦʜʠʣʦʩʴ ʩ 

ʩʘʤʢʦʡ ʥʘ ʤʦʣʦʯʥʦʤ ʢʦʨʤʣʝʥʠʠ ʜʦ 20-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʇʨʠ 

ʧʝʨʝʭʦʜʝ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʠʪʘʥʠʝ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʥʝ ʠʟʤʝʥʷʣʠʩʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 21-ʡ, 30-ʡ ʠ 60-ʡ ʜʥʠ ʞʠʟʥʠ 

ʧʦʪʦʤʩʪʚʘ ï ʚ ʧʝʨʠʦʜʳ ʧʦʜʩʦʩʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʥʬʘʥʪʠʣʴʥʦʛʦ ʠ ʶʚʝʥʠʣʴʥʦʛʦ 

ʧʝʨʠʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʅʠʢʠʪʠʥʘ ʖ.ɺ., ʄʫʭʠʥʘ ʀ.ɺ., 2009). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ 12 ʛʨʫʧʧ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ: ʧʦ ʧʦʣʫ ï ʩʘʤʮʳ / ʩʘʤʢʠ; 

ʧʦ ʚʦʟʨʘʩʪʫ ï 21-ʡ / 30-ʡ / 60-ʡ ʜʥʠ ʞʠʟʥʠ; ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ 

ï ʢʦʥʪʨʦʣʴ / ʩʪʨʝʩʩ (ʪʘʙʣʠʮʘ 1). ɾʠʚʦʪʥʳʭ ʨʘʩʧʨʝʜʝʣʷʣʠ ʪʘʢʦʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʧʦʪʦʤʩʪʚʦ ʦʜʥʦʡ ʩʘʤʢʠ ʧʦʧʘʣʦ ʚ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ. ʂʘʞʜʘʷ 

ʛʨʫʧʧʘ ʩʦʩʪʦʷʣʘ ʠʟ 8 ʦʩʦʙʝʡ. 

ʀʥʪʘʢʪʥʳʝ ʞʠʚʦʪʥʳʝ 1-ʡ ï 6-ʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ï ʧʦʪʦʤʩʪʚʦ 

ʩʘʤʦʢ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʩʪʨʝʩʩʦʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ï ʩʣʫʞʠʣʠ ʚ ʢʘʯʝʩʪʚʝ çʢʦʥʪʨʦʣʷè. ʂʨʳʩʳ 7-ʡ ï 12-ʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʩʘʤʦʢ, ʧʨʦʭʦʜʠʚʰʠʭ ʧʨʦʮʝʜʫʨʫ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 

ʧʣʘʚʘʥʠʷ ʚ ʚʦʜʝ ʧʨʠ 10ÁC ʚ ʪʝʯʝʥʠʠ 5 ʤʠʥʫʪ ʩ 10-ʛʦ ʧʦ 16-ʡ ʜʥʠ ʛʝʩʪʘʮʠʠ (ʩʤ. 

ʨʘʟʜʝʣ 3.3). 
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ʊʘʙʣʠʮʘ 1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʢʨʳʩ 

ɻʨʫʧʧʘ, 

ˉ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ 

ʇʦʣ 

ʞʠʚʦʪʥʳʭ 

ʇʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʫʪʢʠ 

1 

ʂʦʥʪʨʦʣʴ 

ʉʘʤʮʳ 

21-ʝ 

2 30-ʝ 

3 60-ʝ 

4 

ʉʘʤʢʠ 

21-ʝ 

5 30-ʝ 

6 60-ʝ 

7 

ʇʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ 

ʉʘʤʮʳ 

21-ʝ 

8 30-ʝ 

9 60-ʝ 

10 

ʉʘʤʢʠ 

21-ʝ 

11 30-ʝ 

12 60-ʝ 

 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ ʚʩʝʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ʇʘʨʘʤʝʪʨʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ï ʦʙʲʝʤʳ ʚʜʳʭʘʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʚʳʜʳʭʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʫʨʦʚʝʥʴ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ï ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʨʳʩ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʢʣʝʪʢʘʭ (ʩʤ. ʨʘʟʜʝʣ 3.6). ʉʨʘʟʫ ʧʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʢʣʝʪʦʢ 

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟʫʯʘʣʠ ʚ ʪʝʩʪʘʭ 

çʦʪʢʨʳʪʦʝ ʧʦʣʝè (5 ʤʠʥʫʪ, ʩʤ. ʨʘʟʜʝʣ 3.4) ʠ çʧʨʠʧʦʜʥʷʪʳʡ ʢʨʝʩʪʦʦʙʨʘʟʥʳʡ 

ʣʘʙʠʨʠʥʪè (5 ʤʠʥʫʪ, ʩʤ. ʨʘʟʜʝʣ 3.5). ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʨʳʩʳ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʜʝʢʘʧʠʪʘʮʠʠ ʧʦʜ ʣʝʛʢʠʤ ʵʬʠʨʥʳʤ 

ʥʘʨʢʦʟʦʤ. ʇʦʣʫʯʝʥʥʫʶ ʧʨʠ ʜʝʢʘʧʠʪʘʮʠʠ ʢʨʦʚʴ ʩʦʙʠʨʘʣʠ ʚ ʧʨʦʙʠʨʢʠ; 

ʚʳʜʝʣʷʣʠ ʩʳʚʦʨʦʪʢʫ, ʢʦʪʦʨʫʶ ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -70Áʉ. 

ʂʦʥʮʝʥʪʨʘʮʠʶ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-6 ʠ 
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ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-4 ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʩʤ. ʨʘʟʜʝʣ 3.7). 

 

3.3. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʪʨʝʩʩʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʨʝʩʩʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʫ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʢʨʳʩ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ ʝʞʝʜʥʝʚʥʦʛʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ (Porsolt R.D. et 

al., 1977) ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10Áʉ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ ʩ 10-ʛʦ ʧʦ 

16-ʡ ʜʝʥʴ ʛʝʩʪʘʮʠʠ. ɼʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʧʨʦʚʦʜʠʣʠ ʚ ʙʘʩʩʝʡʥʝ (ʚʳʩʦʪʘ ʩʪʝʥʦʢ 

ï 60 ʩʤ, ʦʙʲʝʤ ï 20 ʣ) ʩ ʚʦʜʦʡ, ʦʭʣʘʞʜʝʥʥʦʡ ʜʦ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩ ʧʦʤʦʱʴʶ ʣʴʜʘ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʢʨʳʩ ʚʳʩʫʰʠʚʘʣʠ 

ʙʫʤʘʞʥʳʤ ʧʦʣʦʪʝʥʮʝʤ. 

ʇʨʠʤʝʥʷʝʤʘʷ ʥʘʤʠ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʨʛʘʥʠʟʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʵʤʦʮʠʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ 

ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʦʪʯʘʷʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫ 

ʞʠʚʦʪʥʳʭ (Porsolt R.D. et al., 1977). ʅʝʠʟʙʝʛʘʝʤʦʝ ʧʣʘʚʘʥʠʝ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʩʪʘʚʣʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʦʩʪʨʦʛʦ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʢʨʳʩ (ɺʦʣʦʜʠʥʘ ʄ.ɸ. ʩ ʩʦʘʚʪ., 2010). 

 

3.4. ʀʟʫʯʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʩʪ çʦʪʢʨʳʪʦʝ ʧʦʣʝè, ʢʦʪʦʨʳʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʤʦʜʝʣʝʡ ʩʣʘʙʳʭ ʩʪʨʝʩʩʦʨʥʳʭ ʥʘʛʨʫʟʦʢ (ʇʝʨʮʦʚ ʉ.ʉ., 2011). ʊʝʩʪ çʦʪʢʨʳʪʦʝ 

ʧʦʣʝè ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʚʨʦʞʜʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ. 

ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʢʨʫʛʣʫʶ ʧʣʦʱʘʜʢʫ ʜʠʘʤʝʪʨʦʤ 

90 ʩʤ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʩʪʝʥʢʘʤʠ ʚʳʩʦʪʦʡ 40 ʩʤ. ʇʦʣʝ ʙʳʣʦ ʨʘʟʜʝʣʝʥʦ ʣʠʥʠʷʤʠ 

ʥʘ 37 ʩʝʢʪʦʨʦʚ, 19 ʠʟ ʢʦʪʦʨʳʭ ï ʮʝʥʪʨʘʣʴʥʳʝ, 18 ï ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ. ʅʘ 

ʧʣʦʱʘʜʢʝ, ʨʘʚʥʦʫʜʘʣʝʥʥʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʥʘʭʦʜʠʣʠʩʴ 9 ʩʪʦʣʙʠʢʦʚ 

(çʦʙʲʝʢʪʦʚè) ʜʠʘʤʝʪʨʦʤ 2 ʩʤ ʠ ʚʳʩʦʪʦʡ 10 ʩʤ. 
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ʆʪʢʨʳʪʦʝ ʧʦʣʝ ʩʚʝʨʭʫ ʦʩʚʝʱʘʣʦʩʴ ʙʝʩʪʝʥʝʚʦʡ ʣʘʤʧʦʡ ʤʦʱʥʦʩʪʴʶ 100 

ɺʪ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʢʘʞʜʦʡ ʢʨʳʩ rʚʳʧʦʣʥʷʣʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ 

ʚʨʝʤʷ ʩʫʪʦʢ ʩ 11:00 ʜʦ 12:00. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʢʘʞʜʦʡ ʧʨʦʮʝʜʫʨʳ ʨʘʙʦʯʫʶ 

ʧʣʦʱʘʜʢʫ ʜʝʟʠʥʬʠʮʠʨʦʚʘʣʠ 35-40% ʨʘʩʪʚʦʨʦʤ ʵʪʘʥʦʣʘ, ʘ ʟʘʪʝʤ ʧʨʦʪʠʨʘʣʠ 

ʩʫʭʠʤ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʤ ʧʦʣʦʪʝʥʮʝʤ ʜʣʷ ʫʜʘʣʝʥʠʷ ʟʘʧʘʭʘ ʵʢʩʢʨʝʤʝʥʪʦʚ 

ʧʨʝʜʳʜʫʱʝʡ ʦʩʦʙʠ. ɺ ʥʘʯʘʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʞʠʚʦʪʥʦʝ ʧʦʤʝʱʘʣʠ ʫ ʩʪʝʥʢʠ 

ʘʨʝʥʳ. ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʚʝʜʝʥʠʷ: ʣʘʪʝʥʪʥʳʝ 

ʧʝʨʠʦʜʳ ʧʝʨʚʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʚʳʭʦʜʘ ʚ ʮʝʥʪʨ ʦʪʢʨʳʪʦʛʦ ʧʦʣʷ, ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʯʠʩʣʦ ʧʝʨʝʩʝʯʝʥʥʳʭ ʩʝʢʪʦʨʦʚ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʪʦʝʢ ʥʘ ʧʝʨʠʬʝʨʠʠ ʠ ʚ ʮʝʥʪʨʝ ʧʣʦʱʘʜʢʠ. ʌʠʢʩʘʮʠʶ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ççOpen Field Sequentional 

Test V.2èè. ɼʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè, 

ʦʪʨʘʞʘʶʱʫʶ ʦʨʠʝʥʪʠʨʦʚʦʯʥʫʶ ʧʦʚʝʜʝʥʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʥʘ ʥʦʚʫʶ 

ʦʙʩʪʘʥʦʚʢʫ ï çʵʬʬʝʢʪ ʥʦʚʠʟʥʳè ï ʦʮʝʥʠʚʘʣʠ ʧʦ ʠʥʜʝʢʩʫ ʘʢʪʠʚʥʦʩʪʠ (ʂʦʧʣʠʢ 

ɽ.ɺ., 2002). ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ: ʩʫʤʤʫ ʢʦʣʠʯʝʩʪʚʘ 

ʧʝʨʝʩʝʯʝʥʥʳʭ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʩʝʢʪʦʨʦʚ, ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʠ 

ʮʝʥʪʨʘʣʴʥʳʭ ʩʪʦʝʢ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʝʣʠʣʠ ʥʘ ʩʫʤʤʫ 

ʣʘʪʝʥʪʥʳʭ ʧʝʨʠʦʜʦʚ ʧʝʨʚʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʚʳʭʦʜʘ ʚ ʮʝʥʪʨ. 

 

3.5. ʀʟʫʯʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ ʚ ʪʝʩʪʝ çʧʨʠʧʦʜʥʷʪʳʡ 

ʢʨʝʩʪʦʦʙʨʘʟʥʳʡ ʣʘʙʠʨʠʥʪè 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʥʦʡ 

ʩʪʨʝʩʩʦʛʝʥʥʦʩʪʠ, ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʩʪ çʧʨʠʧʦʜʥʷʪʳʡ ʢʨʝʩʪʦʦʙʨʘʟʥʳʡ 

ʣʘʙʠʨʠʥʪè (ʇʂʃ; Handley S.L., Mittani S., 1984). 

ʂʨʳʩ ʦʜʥʦʢʨʘʪʥʦ ʧʦʤʝʱʘʣʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ 

(Columbus Instruments, ʆʛʘʡʦ; USA), ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʢʨʝʩʪʦʦʙʨʘʟʥʫʶ 

ʧʣʘʪʬʦʨʤʫ ʩ ʯʝʪʳʨʴʤʷ ʜʣʠʥʥʳʤʠ ʫʟʢʠʤʠ ʨʫʢʘʚʘʤʠ ʜʣʠʥʦʡ 50 ʩʤ ʠ ʰʠʨʠʥʦʡ 

10 ʩʤ. ɼʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʨʫʢʘʚʘ ʣʘʙʠʨʠʥʪʘ ʦʛʨʘʥʠʯʝʥʳ ʥʝʧʨʦʟʨʘʯʥʳʤʠ 

ʩʪʝʥʢʘʤʠ ʩ ʚʳʩʦʪʦʡ 43 ʩʤ, ʜʚʘ ʜʨʫʛʠʭ ï ʦʪʢʨʳʪʳʝ. ʋʩʪʘʥʦʚʢʘ ʧʨʠʧʦʜʥʷʪʘ ʥʘʜ 
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ʫʨʦʚʥʝʤ ʧʦʣʘ ʥʘ ʚʳʩʦʪʫ 52 ʩʤ, ʮʝʥʪʨʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʚʘʜʨʘʪ ʨʘʟʤʝʨʦʤ 10Ĭ10 ʩʤ. 

ɾʠʚʦʪʥʦʝ ʧʦʤʝʱʘʣʠ ʚ ʮʝʥʪʨ ʣʘʙʠʨʠʥʪʘ ʛʦʣʦʚʦʡ ʢ ʦʪʢʨʳʪʦʤʫ ʨʫʢʘʚʫ. ɺ 

ʪʝʯʝʥʠʝ 5 ʤʠʥʫʪ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʚʝʜʝʥʠʷ: ʦʙʱʝʝ 

ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʟʘʢʨʳʪʳʭ ʠʣʠ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʘʭ, ʢʦʣʠʯʝʩʪʚʦ ʟʘʭʦʜʦʚ ʚ 

ʟʘʢʨʳʪʳʝ ʠʣʠ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ, ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʰʠʚʘʥʠʡ ʩ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʦʚ, 

ʯʠʩʣʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ. ʉʙʦʨ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ʇʂʃ 

ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Ethovision XT 8.5 (Noldus, Netherlands). 

 

3.6. ɸʥʘʣʠʟ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ 

ʇʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʞʠʚʦʪʥʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʤʦʜʫʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ Phenomaster (TSE Systems GmbH, Germany). 

ʀʟʥʘʯʘʣʴʥʦ ʫ ʢʨʳʩ ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʫ ʪʝʣʘ (ʚʝʩʳ ʵʣʝʢʪʨʦʥʥʳʝ URM Astra 3; 

ʂʠʪʘʡ), ʘ ʟʘʪʝʤ ʧʦʤʝʱʘʣʠ ʠʭ ʥʘ 2 ʯ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʢʣʝʪʢʠ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʘʢʦʚʳʭ çʜʦʤʘʰʥʠʭè ʢʣʝʪʦʢ 

(L=45 ʩʤ, ɺ=36 ʩʤ, ʅ=16 ʩʤ). ʆʙʲʝʤʳ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ (VO2, 

ʤʣ/ʯ/ʢʛ) ʠ ʚʳʜʳʭʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (VCO2, ʤʣ/ʯ/ʢʛ) ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ 

ʩ ʫʯʝʪʦʤ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩʳ ʠʟʤʝʨʷʣʠ ʤʝʪʦʜʦʤ ʥʝʧʨʷʤʦʡ ʢʘʣʦʨʠʤʝʪʨʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʷ CaloSys (TSE Systems GmbH, Germany). ɼʘʥʥʳʡ 

ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʯʝʪ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʫ ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʛʘʟʦʚ ʜʣʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ. 

ʂʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ï ʫʨʦʚʝʥʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ï ʚʳʯʠʩʣʷʣʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʨʳʩʘʤʠ ʢʠʩʣʦʨʦʜʘ ʠ ʚʳʜʝʣʷʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ (H, ʢʢʘʣ/ʯ/ʢʛ). 

 

3.7. ʆʧʨʝʜʝʣʝʥʠʝ ʮʠʪʦʢʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ 

ʇʦʪʦʤʩʪʚʦ ʢʨʳʩ ʜʝʢʘʧʠʪʠʨʦʚʘʣʠ. ʇʦʣʫʯʝʥʥʫʶ ʢʨʦʚʴ ʩʦʙʠʨʘʣʠ ʚ 

ʧʨʦʙʠʨʢʠ ʩ ʩʳʚʦʨʦʪʦʯʥʳʤ ʨʘʟʜʝʣʠʪʝʣʝʤ (S-MonovetteÈ SARSTEDT, 

Germany), ʦʪʩʪʘʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +22Áʉ. ʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 3000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ ʧʨʠ 
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ʪʝʤʧʝʨʘʪʫʨʝ +4Áʉ (MULTI CENTRIFUGE CM 6M, ELMI; Latvija). ʇʨʦʙʳ 

ʩʳʚʦʨʦʪʢʠ ʧʦʤʝʱʘʣʠ ʚ ʧʨʦʙʠʨʢʠ çʕʧʧʝʥʜʦʨʬè, ʵʢʩʪʨʝʥʥʦ ʟʘʤʦʨʘʞʠʚʘʣʠ ʚ 

ʞʠʜʢʦʤ ʘʟʦʪʝ. ʇʦʣʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʭʨʘʥʠʣʠ ʚ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʭʦʣʦʜʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʨʠ ī70Áʉ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʧʦʪʦʤʩʪʚʘ 

ʢʨʳʩ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʨʦʪʦʢʦʣ ʀʌɸ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʬʠʨʤʳ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ɺ ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʟʫʯʘʝʤʳʝ ʧʨʦʙʳ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʜʦʚʦʜʠʣʠ ʜʦ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ. ɼʘʣʝʝ ʚ ʣʫʥʢʠ ʧʦʣʠʩʪʠʨʦʣʦʚʦʛʦ ʧʣʘʥʰʝʪʘ ʩ 

ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤʠ ʤʦʥʦʢʣʦʥʘʣʴʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʮʠʪʦʢʠʥʫ ʚʥʦʩʠʣʠ ʧʦʩʘʜʦʯʥʳʡ ʙʫʬʝʨ (ʨʘʩʪʚʦʨ ʜʣʷ ʨʘʟʚʝʜʝʥʠʷ ʦʙʨʘʟʮʦʚ, 

ʈʈʆ) ʠ ʘʣʠʢʚʦʪʳ ʩʳʚʦʨʦʪʦʯʥʳʭ ʦʙʨʘʟʮʦʚ. ʇʣʘʥʰʝʪʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ ʚ ʪʝʯʝʥʠʝ 2 ʯ. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʩʦʜʝʨʞʠʤʦʝ ʣʫʥʦʢ ʫʜʘʣʷʣʠ 

ʜʝʢʘʥʪʠʨʦʚʘʥʠʝʤ ʠ 3-ʢʨʘʪʥʦ ʧʨʦʤʳʚʘʣʠ ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʳʤ ʙʫʬʝʨʥʳʤ 

ʨʘʩʪʚʦʨʦʤ (ʌʉɹ). ʇʦʚʪʦʨʥʦʝ ʠʥʢʫʙʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

37Áʉ ʚ ʪʝʯʝʥʠʝ 1 ʯ ʩʦ ʚʩʪʨʷʭʠʚʘʥʠʝʤ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʥʢʫʙʘʮʠʠ ʣʫʥʢʠ 

ʧʦʜʚʝʨʛʘʣʠʩʴ 3-ʢʨʘʪʥʦʡ ʧʨʦʤʳʚʢʝ. ʇʦʩʣʝ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʚʦ ʚʩʝ ʣʫʥʢʠ 

ʚʥʦʩʠʣʠ ʨʘʩʪʚʦʨ ʢʦʥʲʶʛʘʪʘ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ ʚ ʪʝʯʝʥʠʝ 

30 ʤʠʥʫʪ ʩʦ ʚʩʪʨʷʭʠʚʘʥʠʝʤ; ʧʦ ʦʢʦʥʯʘʥʠʠ ʠʥʢʫʙʘʮʠʠ ʣʫʥʢʠ ʧʦʚʪʦʨʥʦ 

ʧʨʦʤʳʚʘʣʠ ʬʦʩʬʘʪʥʦ-ʩʦʣʝʚʳʤ ʙʫʬʝʨʥʳʤ ʨʘʩʪʚʦʨʦʤ ʩ ʪʚʠʥʦʤ (ʌʉɹ-ʊ). 

ɼʘʣʝʝ ʚʥʦʩʠʣʠ ʩʫʙʩʪʨʘʪʥʫʶ ʩʤʝʩʴ, ʠ ʧʘʥʝʣʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 20 

ʤʠʥʫʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʦʢʨʘʩʢʠ. ʇʦ ʦʢʦʥʯʘʥʠʠ 

ʠʥʢʫʙʠʨʦʚʘʥʠʷ ʜʣʷ ʦʩʪʘʥʦʚʢʠ ʬʝʨʤʝʥʪʥʦʡ ʨʝʘʢʮʠʠ ʚʦ ʚʩʝ ʣʫʥʢʠ ʜʦʙʘʚʣʷʣʠ 

çʉʪʦʧ-ʨʝʘʛʝʥʪè ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʩʪʨʷʭʠʚʘʥʠʝʤ ʧʘʥʝʣʠ ʥʘ ʰʝʡʢʝʨʝ ʚ ʪʝʯʝʥʠʝ 

5 ʤʠʥʫʪ. 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʪʚʦʨʘ ʚ ʣʫʥʢʘʭ ʠʟʤʝʨʷʣʠ ʥʘ ʧʨʠʙʦʨʝ HTI Immunoʉhem-2100 (Microplate 

reader; USA) ʧʨʠ 450 ʥʤ, ʨʝʬʝʨʝʥʩ ï 620 ʥʤ. ʂʦʥʮʝʥʪʨʘʮʠʶ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-6 ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-4 ʚ ʢʨʦʚʠ ʢʨʳʩ 
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ʠʟʤʝʨʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʮʠʪʦʢʠʥʦʚ 

(ɸʆ çɺʝʢʪʦʨ-ɹʝʩʪè, ʈʦʩʩʠʷ). 

ʉʦʜʝʨʞʘʥʠʝ ʀʃ-6 ʠ ʀʃ-4 ʚ ʧʛ/ʤʣ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʳʤ 

ʛʨʘʬʠʢʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʮʠʪʦʢʠʥʦʚ ʩ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ. 

 

3.8. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʠʮʝʥʟʠʦʥʥʳʭ ʧʘʢʝʪʦʚ ʧʨʦʛʨʘʤʤ 

Statistica 10.0 (StatSoft, Inc.) ʠ Microsoft Office Excel 2019. ɻʨʫʧʧʦʚʳʝ 

ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ ʥʝ ʧʦʜʯʠʥʷʣʠʩʴ ʟʘʢʦʥʫ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʧʦ 

ʢʨʠʪʝʨʠʶ ʐʘʧʠʨʦ-ʋʠʣʢʘ), ʧʦʵʪʦʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʤʝʞʛʨʫʧʧʦʚʦʛʦ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ï ʢʨʠʪʝʨʠʡ ʂʨʘʩʢʝʣʘ-ʋʦʣʣʠʩʘ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ. ʇʨʠ ʥʘʣʠʯʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʫʢʘʟʘʥʥʦʤʫ 

ʢʨʠʪʝʨʠʶ ʧʨʠʤʝʥʷʣʠ ʘʧʦʩʪʝʨʠʦʨʥʳʡ ʧʦʧʘʨʥʳʡ ʘʥʘʣʠʟ ʤʝʞʛʨʫʧʧʦʚʳʭ 

ʨʘʟʣʠʯʠʡ ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ U-ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ 

(Mann-Whitney U-test) ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʫʧʧ. ʄʠʥʠʤʘʣʴʥʳʡ ʧʨʠʥʷʪʳʡ 

ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʦʪʣʠʯʠʡ ʩʦʩʪʘʚʣʷʣ 5%. ʏʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʢʘʢ 

ʤʝʜʠʘʥʘ (ʄʝ), ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʢʚʘʨʪʠʣʠ 25 ʠ 75% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (Q1; 

Q3). 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ (Spearman's rank correlation 

coefficient). ɺʳʷʚʣʷʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʘʣʠʯʠʠ ʧʨʷʤʦʡ ʠʣʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩʯʠʪʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʫʨʦʚʥʝ 

ʟʥʘʯʠʤʦʩʪʠ ʨ<0,05. 
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4. ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʫ 

ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ 

ʩʪʨʝʩʩʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʦʜʝʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ 

ʦʩʦʙʝʡ ʩ 10-ʛʦ ʧʦ 16-ʡ ʜʝʥʴ ʛʝʩʪʘʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10ÁC ʚ ʪʝʯʝʥʠʝ 5 

ʤʠʥʫʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ü ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè (ʨʘʟʜʝʣ 4.1); 

ü ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʝʩʪʝ 

çʧʨʠʧʦʜʥʷʪʳʡ ʢʨʝʩʪʦʦʙʨʘʟʥʳʡ ʣʘʙʠʨʠʥʪè (ʨʘʟʜʝʣ 4.2); 

ü ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ ï ʦʙʲʝʤʳ ʧʦʛʣʦʱʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʚʳʜʝʣʝʥʠ ̫

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʫʨʦʚʝʥʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ (ʨʘʟʜʝʣ 4.3); 

ü ʧʨʦʷʚʣʝʥʠ ̫ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ï ʫʨʦʚʝʥʴ ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʮʠʪʦʢʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (ʨʘʟʜʝʣ 4.4); 

ü ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʨʘʟʜʝʣ 4.5). 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥ ʥʘ 96 ʢʨʳʩʘʭ ʦʙʦʠʭ ʧʦʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʜʚʫʭ 

ʛʨʫʧʧ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ. ʇʦʪʦʤʩʪʚʦ ʞʠʚʦʪʥʳʭ ʨʘʟʜʝʣʠʣʠ ʥʘ 12 ʛʨʫʧʧ ʧʦ 8 

ʦʩʦʙʝʡ ʚ ʢʘʞʜʦʡ: 

1. ʠʥʪʘʢʪʥʳʝ ʦʩʦʙʠ Ÿ 21-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʮʳ; 

2. ʠʥʪʘʢʪʥʳʝ ʦʩʦʙʠ Ÿ 30-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʮʳ; 

3. ʠʥʪʘʢʪʥʳʝ ʦʩʦʙʠ Ÿ 60-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʮʳ; 

4. ʠʥʪʘʢʪʥʳʝ ʦʩʦʙʠ Ÿ 21-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʢʠ; 

5. ʠʥʪʘʢʪʥʳʝ ʦʩʦʙʠ Ÿ 30-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʢʠ; 

6. ʠʥʪʘʢʪʥʳʝ ʦʩʦʙʠ Ÿ 60-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʢʠ; 

7. ʧʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ Ÿ 21-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʮʳ; 

8. ʧʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ Ÿ 30-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʮʳ; 

9. ʧʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ Ÿ 60-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʮʳ; 

10. ʧʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ Ÿ 21-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʢʠ; 

11. ʧʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ Ÿ 30-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʢʠ; 

12. ʧʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ Ÿ 60-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʩʘʤʢʠ; 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ 

ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʙʳʣ ʧʨʦʚʝʜʝʥ: 

ï ʤʝʞʜʫ ʚʥʫʪʨʠʫʪʨʦʙʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʤʠ ʠ ʠʥʪʘʢʪʥʤrʠ ʦʩʦʙʷʤʠ; 

ï ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʪʘʜʠʷʤʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ; 

ï ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ ʞʠʚʦʪʥʳʭ. 



62 

 

4.1.  ʇʆɺɽɼɽʅʀɽ ʂʈʓʉ ɺ ʊɽʉʊɽ çʆʊʂʈʓʊʆɽ ʇʆʃɽè ɺ ʈɸɿʅʓɽ ʇɽʈʀʆɼʓ 

ʇʆʉʊʅɸʊɸʃʔʅʆɻʆ ʆʅʊʆɻɽʅɽɿɸ ʇʆʉʃɽ ɺʅʋʊʈʀʋʊʈʆɹʅʆɻʆ 

ʉʊʈɽʉʉʆʈʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ 

 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʞʠʚʦʪʥʳʭ ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʤʦʜʝʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ 

(ʄʘʨʪʶʰʝʚʘ ɸ.ʉ. ʠ ʜʨ., 2021). ʍʘʨʘʢʪʝʨ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʢʨʳʩ 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʠʥʜʝʢʩʫ ʘʢʪʠʚʥʦʩʪʠ, ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʠʟʣʦʞʝʥ ʚ 

ʨʘʟʜʝʣʝ 3.4. ʏʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʘʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 2. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʧʦʪʦʤʩʪʚʘ ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ ʠʥʜʝʢʩ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʥʘ 21-ʡ, 30-ʡ, 60-ʡ ʜʥʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ 

(ʨʠʩ. 1, 2). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʚ ʛʨʫʧʧʘʭ ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʦʙʝʡ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʜʚʠʛʘʪʝʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʚ ʦʪʢʨʳʪʦʤ ʧʦʣʝ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʋ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʢʨʳʩ ʦʙʦʝʛʦ ʧʦʣʘ ʥʘ 21-ʝ ʩʫʪʢʠ ʞʠʟʥʠ 

ʠʥʜʝʢʩ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʦʙʝʡ 

(p<0,05; ʨʠʩ. 1, 2). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʳʩ, ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʝ ʦʩʦʙʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʝʜʝʥʠʷ 

ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè. ʀʥʜʝʢʩ ʘʢʪʠʚʥʦʩʪʠ ʫ 60-ʜʥʝʚʥʳʭ ʩʘʤʮʦʚ ʫʢʘʟʘʥʥʦʡ 

ʛʨʫʧʧʳ ʙʳʣ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʥʘ 21-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (p<0,05, ʨʠʩ. 1). ʋ 

ʩʘʤʦʢ ʢʨʳʩ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤʫ ʩʪʨʝʩʩʫ, ʘʥʘʣʠʟʠʨʫʝʤʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʥʘ 30-ʡ ʠ 60-ʡ ʜʥʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʟʥʘʯʠʤʦ ʧʨʝʚʳʰʘʣ 

ʪʘʢʦʚʦʡ ʫ 21-ʜʥʝʚʥʳʭ ʦʩʦʙʝʡ (p<0,01, ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 1. ʀʥʜʝʢʩ ʘʢʪʠʚʥʦʩʪʠ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʥʘ 21-

ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ. ɿʜʝʩʴ ʠ ʥʘ ʨʠʩʫʥʢʝ 12: 
*
ʨ̓0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 

ʠʥʪʘʢʪʥʳʭ ʦʩʦʙʝʡ; 
ʭ
ʨ̓0,05 ʠ 

ʭʭ
ʨԇ0,01 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 

ʜʝʥʴ. 

 

 

ʈʠʩʫʥʦʢ 2. ʀʥʜʝʢʩ ʘʢʪʠʚʥʦʩʪʠ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʦʢ ʥʘ 21-

ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʞʠʚʦʪʥʳʝ, ʧʦʜʚʝʨʛʥʫʪʳʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ 

ʥʘʛʨʫʟʢʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʥʠʞʝʥʠʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʢʨʳʪʦʤ 

ʧʦʣʝ ʚ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʡ ʧʝʨʠʦʜ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ï ʥʘ 21-ʝ ʩʫʪʢʠ 

ʞʠʟʥʠ ï ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ ʦʩʦʙʷʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʴʥʳʭ 

ʢʨʳʩ, ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʝ ʞʠʚʦʪʥʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʩʪʝʧʝʥʥʦʝ 

ʚʦʟʨʘʩʪʘʥʠʝ ʠʥʜʝʢʩʘ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʝʩʪʝ çʦʪʢʨʳʪʦʝ ʧʦʣʝè ï ʦʪ ʨʘʥʥʝʛʦ ʢ 

ʙʦʣʝʝ ʩʪʘʨʰʝʤʫ ʚʦʟʨʘʩʪʫ. ʋʢʘʟʘʥʥʳʝ ʦʪʣʠʯʠʷ ʫ ʩʘʤʮʦʚ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʳ 

ʥʘ 60-ʝ ʩʫʪʢʠ (ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜ), ʘ ʫ ʩʘʤʦʢ ï ʥʘ 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ 

(ʠʥʬʘʥʪʠʣʴʥʳʡ ʠ ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜʳ). 
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ʊʘʙʣʠʮʘ 2. ʀʥʜʝʢʩ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʪʢʨʳʪʦʤ ʧʦʣʝ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ (Me (Q1;Q3)) 

ɻʨʫʧʧʘ, 

ˉ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ 
ʇʦʣ 

ɺʦʟʨʘʩʪ, 

ʜʥʠ 

ʀʥʜʝʢʩ 

ʘʢʪʠʚʥʦʩʪʠ 

1 

ʀʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ ʉʘʤʮʳ 

21-ʝ 
0,65 

(0,20;1,03) 

2 30-ʝ 
0,55 

(0,20;1,15) 

3 60-ʝ 
0,40 

(0,10;1,60) 

4 

ʇʨʝʥʘʪʘʣʴʥʳʡ 

ʩʪʨʝʩʩ 
ʉʘʤʮʳ 

21-ʝ 
0,10 

(0,06;0,40)
*
 

5 30-ʝ 
0,30 

(0,15;0,75) 

6 60-ʝ 
0,80 

(0,40;1,35)
x
 

7 

ʀʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ ʉʘʤʢʠ 

21-ʝ 
0,66 

(0,07;1,03) 

8 30-ʝ 
0,95 

(0,20;2,30) 

9 60-ʝ 
0,30 

(0,20;2,30) 

10 

ʇʨʝʥʘʪʘʣʴʥʳʡ 

ʩʪʨʝʩʩ 
ʉʘʤʢʠ 

21-ʝ 
0,07 

(0,01;0,09)
*
 

11 30-ʝ 
0,50 

(0,30;0,80)
xx

 

12 60-ʝ 
0,60 

(0,20;2,80)
xx

 

ʇʨʠʤʝʯʘʥʠʝ: 
*
ʨ<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ; 

x
ʨ<0,05 ʠ 

xx
ʨ<0,01, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ. ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ. 
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4.2.  ʇʆɺɽɼɽʅʀɽ ʂʈʓʉ ɺ ʊɽʉʊɽ çʇʈʀʇʆɼʅʗʊʓʁ ʂʈɽʉʊʆʆɹʈɸɿʅʓʁ 

ʃɸɹʀʈʀʅʊè ɺ ʈɸɿʅʓɽ ʇɽʈʀʆɼʓ ʇʆʉʊʅɸʊɸʃʔʅʆɻʆ ʆʅʊʆɻɽʅɽɿɸ ʇʆʉʃɽ 

ɺʅʋʊʈʀʋʊʈʆɹʅʆɻʆ ʉʊʈɽʉʉʆʈʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ 

 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʧʦʪʦʤʩʪʚʘ 

ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʚ ʪʝʩʪʝ çʧʨʠʧʦʜʥʷʪʳʡ ʢʨʝʩʪʦʦʙʨʘʟʥʳʡ 

ʣʘʙʠʨʠʥʪè ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʳʟʚʘʥʥʦʛʦ 

ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ ʧʣʘʚʘʥʠʝʤ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ 

(ʄʘʨʪʶʰʝʚʘ ɸ.ʉ. ʠ ʜʨ., 2022). 

ʇʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʢʨʳʩ ʩʣʫʞʠʣʠ: 

¶ ʦʙʱʝʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʟʘʢʨʳʪʳʭ ʨʫʢʘʚʘʭ; 

¶ ʦʙʱʝʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʘʭ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʟʘʭʦʜʦʚ ʚ ʟʘʢʨʳʪʳʝ ʨʫʢʘʚʘ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʟʘʭʦʜʦʚ ʚ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ. 

ʇʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʚʥʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʳʩ ʩʣʫʞʠʣʠ: 

¶ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʰʠʚʘʥʠʡ ʩ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʦʚ; 

¶ ʯʠʩʣʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ. 

ʏʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʚ ʧʨʠʧʦʜʥʷʪʦʤ 

ʢʨʝʩʪʦʦʙʨʘʟʥʦʤ ʣʘʙʠʨʠʥʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʳʩ 

ʦʙʦʠʭ ʧʦʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʮʳ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʚ 30-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʯʘʱʝ 

ʧʦʩʝʱʘʣʠ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ ʇʂʃ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʦʙʷʤʠ 21-ʛʦ ʜʥʷ ʞʠʟʥʠ 

(ʥʘ 50,0%, p<0,05; ʨʠʩ 9). ʇʨʠ ʵʪʦʤ ʚʨʝʤʷ, ʧʨʦʚʝʜʝʥʥʦʝ ʩʘʤʮʘʤʠ ʚ ʟʘʢʨʳʪʳʭ 

ʨʫʢʘʚʘʭ ʥʘ 30-ʡ ʜʝʥʴ ʞʠʟʥʠ, ʙʳʣʦ ʥʘ 33,7% ʤʝʥʴʰʝ, ʯʝʤ ʫ 21-ʜʥʝʚʥʳʭ 

ʞʠʚʦʪʥʳʭ (p<0,05, ʨʠʩ 3). 
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ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʘʭ ʫ ʠʥʪʘʢʪʥʳʭ ʩʘʤʦʢ ʥʘ 60-ʡ ʜʝʥʴ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʩʦʙʝʡ 30-ʛʦ ʜʥʷ 

ʞʠʟʥʠ (p<0,05, ʨʠʩ. 6). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ ʯʠʩʣʦ 

ʟʘʭʦʜʦʚ ʩʘʤʦʢ ʚ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ ʣʘʙʠʨʠʥʪʘ ʙʳʣʦ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʘʤʮʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʳ (ʥʘ 25,0%, p<0,05; ʨʠʩ. 8). 

ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʪʘʢʪʥʳʝ 

ʩʘʤʮʳ ʚ 30- ʠ 60-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʚʝʰʠʚʘʥʠʡ ʧʨʝʚʦʩʭʦʜʠʣʠ 

ʧʘʨʘʤʝʪʨʳ ʫ ʦʩʦʙʝʡ 21-ʛʦ ʜʥʷ ʞʠʟʥʠ (ʥʘ 52,9% [p<0,05] ʠ 100% [p<0,001] 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʨʠʩ. 11). ɸʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚʳʷʚʣʝʥʘ ʫ ʩʘʤʦʢ, ʥʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ (ʨʠʩ. 12). ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʩʘʤʮʦʚ (ʨʠʩ. 13), ʫ ʩʘʤʦʢ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 60 ʜʥʝʡ ʯʠʩʣʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ 

ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ 21-ʡ (ʥʘ 100%, p<0,05) ʠ 30-ʡ ʜʥʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʘ (ʥʘ 44.4%, p<0,05; ʨʠʩ. 14). ʇʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʜʘʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣ ʠʟʫʯʝʥ ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ï 

ʧʣʘʚʘʥʠʷ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ï ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʇʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʝ ʩʘʤʮʳ ʚ 60-ʜʥʝʚʥʦʤ ʚʦʟʨʘʩʪʝ 

ʧʨʦʚʦʜʠʣʠ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʚ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʘʭ ʣʘʙʠʨʠʥʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ (ʥʘ 38,53%, p<0,05; ʨʠʩ. 5). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʘʥʥʦʤ ʚʦʟʨʘʩʪʝ ʵʪʠ 

ʞʠʚʦʪʥʳʝ ʨʝʞʝ ʧʦʩʝʱʘʣʠ ʟʘʢʨʳʪʳʝ ʨʫʢʘʚʘ, ʯʝʤ ʠʥʪʘʢʪʥʳʝ ʦʩʦʙʠ (ʥʘ 23,1 %, 

p<0,05; ʨʠʩ. 7). 

ʉʘʤʮʳ, ʧʦʜʚʝʨʛʥʫʪʳʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤʫ ʩʪʨʝʩʩʫ, ʚ 30- ʠ 60-ʜʥʝʚʥʦʤ 

ʚʦʟʨʘʩʪʝ ʤʝʥʴʰʝ ʧʨʦʚʦʜʠʣʠ ʚʨʝʤʝʥʠ ʚ ʟʘʢʨʳʪʳʭ ʨʫʢʘʚʘʭ, ʯʝʤ ʥʘ 21-ʡ ʜʝʥʴ 

ʞʠʟʥʠ (ʥʘ 21,5% ʠ 29,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,05; ʨʠʩ. 3). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʩʘʤʮʦʚ ʚ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʘʭ ʣʘʙʠʨʠʥʪʘ ʥʘ 60-ʡ ʜʝʥʴ 

ʦʥʪʦʛʝʥʝʟʘ ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ 21-ʜʥʝʚʥʳʭ ʦʩʦʙʝʡ (ʥʘ 104,6%, p<0,05; ʨʠʩ. 

5). 
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ʉʘʤʢʠ ʢʨʳʩ, ʧʦʜʚʝʨʛʥʫʪʳʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʝ, ʥʘ 

30-ʡ ʜʝʥʴ ʞʠʟʥʠ ʯʘʱʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʟʘʢʨʳʪʳʭ ʨʫʢʘʚʘʭ ʣʘʙʠʨʠʥʪʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʩʦʙʷʤʠ (ʥʘ 23,1%, p<0,05; ʨʠʩ. 8). ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʦʢ ʯʠʩʣʦ ʟʘʭʦʜʦʚ ʚ 

ʟʘʢʨʳʪʳʝ ʨʫʢʘʚʘ ʥʘ 30-ʡ ʜʝʥʴ ʞʠʟʥʠ ʚʦʟʨʘʩʪʘʣʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 

ʫ 21-ʜʥʝʚʥʳʭ ʦʩʦʙʝʡ (ʥʘ 128,6%, p<0,001), ʥʦ ʩʥʠʞʘʣʦʩʴ ʢ 60-ʤʫ ʜʥʶ 

ʦʥʪʦʛʝʥʝʟʘ (ʥʘ 25,0% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʧʝʨʠʦʜʦʤ, p<0,05). 

ɺʥʫʪʨʠʫʪʨʦʙʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʝ ʩʘʤʢʠ ʥʘ 21-ʡ ʜʝʥʴ ʞʠʟʥʠ ʨʝʞʝ 

ʟʘʭʦʜʠʣʠ ʚ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʥʘ 25,0%, p<0,05; 

ʨʠʩ. 10). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʠʩʣʦ ʟʘʭʦʜʦʚ ʚ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ ʣʘʙʠʨʠʥʪʘ ʫ 

ʩʘʤʦʢ ʠʟ ʛʨʫʧʧʳ ʩʪʨʝʩʩʘ ʥʘ 30-ʡ ʜʝʥʴ ʞʠʟʥʠ ʙʳʣʦ ʥʘ 83,3% ʙʦʣʴʰʝ, ʯʝʤ ʫ 21-

ʜʥʝʚʥʳʭ ʦʩʦʙʝʡ (p<0,001; ʨʠʩ. 8). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʝ ʩʘʤʢʠ 30-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʯʘʱʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʟʘʢʨʳʪʳʭ 

ʨʫʢʘʚʘʭ, ʯʝʤ ʩʘʤʮʳ (ʥʘ 31,3%, p<0,05; ʨʠʩ. 7-8). 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʟʤʝʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤʫ ʩʪʨʝʩʩʫ. ɺʳʷʚʣʝʥʦ, 

ʯʪʦ ʫ 21-ʜʥʝʚʥʳʭ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʦʢ ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʝʰʠʚʘʥʠʡ ʙʳʣʦ ʥʘ 30,7% ʤʝʥʴʰʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʦʙʝʡ (p<0,05; ʨʠʩ. 

12). ʇʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 30-ʝ ʠ 60-ʝ 

ʜʥʠ ʞʠʟʥʠ ʙʳʣ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ 21-ʡ ʜʝʥʴ ʦʥʪʦʛʝʥʝʟʘ: ʫ ʩʘʤʮʦʚ ï ʥʘ 100 ʠ 

112% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p<0,001, ʨʠʩ. 11); ʫ ʩʘʤʦʢ ï ʥʘ 115% (p<0,001 ʠ p<0,01 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʠʩ. 12). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʯʠʩʣʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ ʚ 

ʧʨʠʧʦʜʥʷʪʦʤ ʢʨʝʩʪʦʦʙʨʘʟʥʦʤ ʣʘʙʠʨʠʥʪʝ ʫ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʳʩ ʥʝ ʚʳʷʚʣʝʥʦ (ʨʠʩ. 13). ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʘʤʮʦʚ, ʫ ʩʘʤʦʢ ʠʟ 

ʛʨʫʧʧʳ ʩʪʨʝʩʩʘ ʥʘ 30-ʝ ʠ 60-ʝ ʜʥʠ ʞʠʟʥʠ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʙʦʣʴʰʝ, ʯʝʤ 

ʫ 21-ʜʥʝʚʥʳʭ ʦʩʦʙʝʡ (ʥʘ 54.0 ʠ 46.0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0.01; ʨʠʩ. 14). 
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ʈʠʩʫʥʦʢ. 3. ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʟʘʢʨʳʪʳʭ ʨʫʢʘʚʘʭ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʝʩʪʦʦʙʨʘʟʥʦʛʦ 

ʣʘʙʠʨʠʥʪʘ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 
x
ʨ<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ. 

 

 

 

 

ʈʠʩʫʥʦʢ. 4. ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʟʘʢʨʳʪʳʭ ʨʫʢʘʚʘʭ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʝʩʪʦʦʙʨʘʟʥʦʛʦ 

ʣʘʙʠʨʠʥʪʘ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 
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ʈʠʩʫʥʦʢ 5. ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʘʭ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʝʩʪʦʦʙʨʘʟʥʦʛʦ 

ʣʘʙʠʨʠʥʪʘ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 
*
ʨ<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ; 

x
ʨ<0,05 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ. 

 

 

 

 

ʈʠʩʫʥʦʢ 6. ɺʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʘʭ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʝʩʪʦʦʙʨʘʟʥʦʛʦ 

ʣʘʙʠʨʠʥʪʘ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 
#
ʨ<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 30 ʜʥʝʡ. 
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ʈʠʩʫʥʦʢ 7. ʂʦʣʠʯʝʩʪʚʦ ʟʘʭʦʜʦʚ ʚ ʟʘʢʨʳʪʳʝ ʨʫʢʘʚʘ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʝʩʪʦʦʙʨʘʟʥʦʛʦ 

ʣʘʙʠʨʠʥʪʘ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. *ʨ̓0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ; Åʨ̓0,05 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ (ʨʠʩ. 8). 

 

 

 

 

ʈʠʩʫʥʦʢ 8. ʂʦʣʠʯʝʩʪʚʦ ʟʘʭʦʜʦʚ ʚ ʟʘʢʨʳʪʳʝ ʨʫʢʘʚʘ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʝʩʪʦʦʙʨʘʟʥʦʛʦ 

ʣʘʙʠʨʠʥʪʘ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 
*
ʨ̓0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ; 

xxx
ʨ<0,001 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ; 
#
ʨ<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 30 ʜʥʝʡ. 
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ʈʠʩʫʥʦʢ 9. ʂʦʣʠʯʝʩʪʚʦ ʟʘʭʦʜʦʚ ʚ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʝʩʪʦʦʙʨʘʟʥʦʛʦ 

ʣʘʙʠʨʠʥʪʘ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 
x
ʨ̓0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ; Åʨ̓0,05 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ (ʨʠʩ. 10). 

 

 

 

 

ʈʠʩʫʥʦʢ 10. ʂʦʣʠʯʝʩʪʚʦ ʟʘʭʦʜʦʚ ʚ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʝʩʪʦʦʙʨʘʟʥʦʛʦ 

ʣʘʙʠʨʠʥʪʘ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 
*
ʨ̓0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ; 

xxx
ʨ<0,001 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ. 
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ʈʠʩʫʥʦʢ 11. ʂʦʣʠʯʝʩʪʚʦ ʩʚʝʰʠʚʘʥʠʡ ʩ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʦʚ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʝʩʪʦʦʙʨʘʟʥʦʛʦ 

ʣʘʙʠʨʠʥʪʘ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 
x
ʨ<0,05 ʠ 

xxx
ʨ<0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ 

ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ. 

 

 

 

 

ʈʠʩʫʥʦʢ 12. ʂʦʣʠʯʝʩʪʚʦ ʩʚʝʰʠʚʘʥʠʡ ʩ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʦʚ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʝʩʪʦʦʙʨʘʟʥʦʛʦ 

ʣʘʙʠʨʠʥʪʘ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 
*
ʨ̓0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ; 

xx
ʨ<0,01 ʠ 

xxx
ʨ<0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ. 
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ʈʠʩʫʥʦʢ 13. ʂʦʣʠʯʝʩʪʚʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ ʚ ʧʨʠʧʦʜʥʷʪʦʤ ʢʨʝʩʪʦʦʙʨʘʟʥʦʤ ʣʘʙʠʨʠʥʪʝ 

ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 

 

 

 

 

ʈʠʩʫʥʦʢ 14. ʂʦʣʠʯʝʩʪʚʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ ʚ ʧʨʠʧʦʜʥʷʪʦʤ ʢʨʝʩʪʦʦʙʨʘʟʥʦʤ ʣʘʙʠʨʠʥʪʝ 

ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʘʢʪʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʘ. 
x
ʨ<0,05 ʠ

 xx
ʨ<0,01 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ; 

#
ʨ<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 30 ʜʥʝʡ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʮʳ ʢʨʳʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʘʤʦʢ, 

ʥʘ 30-ʝ ʩʫʪʢʠ ʞʠʟʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚ 

ʟʘʢʨʳʪʳʭ ʨʫʢʘʚʘʭ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʟʘʭʦʜʦʚ ʚ ʦʪʢʨʳʪʳʝ 

ʨʫʢʘʚʘ ʧʨʠʧʦʜʥʷʪʦʛʦ ʢʨʝʩʪʦʦʙʨʘʟʥʦʛʦ ʣʘʙʠʨʠʥʪʘ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʚ ʠʥʬʘʥʪʠʣʴʥʦʤ ʧʝʨʠʦʜʝ. 

ʇʦʪʦʤʩʪʚʦ ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ ʩ ʚʦʟʨʘʩʪʦʤ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʩʪʝʧʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʚʝʰʠʚʘʥʠʡ ʩ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʦʚ (ʩʘʤʮʳ) ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʪʦʝʢ ʚ ʣʘʙʠʨʠʥʪʝ (ʩʘʤʢʠ), ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ 

60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʩʠʣʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʳʩ ʚ ʶʚʝʥʠʣʴʥʦʤ ʧʝʨʠʦʜʝ. 

ʉʘʤʮʳ ʥʘ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜ) ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʨʫʢʘʚʘʭ ʣʘʙʠʨʠʥʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʩ ʨʘʥʥʠʤ ʩʨʦʢʦʤ 

ʨʘʟʚʠʪʠʷ, ʥʦ ʠ ʩ ʠʥʪʘʢʪʥʳʤʠ ʦʩʦʙʷʤʠ. ʂʘʢ ʠ ʚ ʢʦʥʪʨʦʣʝ, ʫ ʚʥʫʪʨʠʫʪʨʦʙʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʥʘ 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʩʚʝʰʠʚʘʥʠʡ ʩ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʦʚ ʣʘʙʠʨʠʥʪʘ, ʯʪʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʦʩʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʠʥʬʘʥʪʠʣʴʥʦʤ ʠ ʶʚʝʥʠʣʴʥʦʤ ʧʝʨʠʦʜʘʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʜʩʦʩʥʳʤ ʚʦʟʨʘʩʪʦʤ. 

ʉʘʤʢʠ ʢʨʳʩ, ʧʦʜʚʝʨʛʥʫʪʳʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤʫ ʩʪʨʝʩʩʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʚʝʜʝʥʠʷ ʚ ʧʨʠʧʦʜʥʷʪʦʤ ʢʨʝʩʪʦʦʙʨʘʟʥʦʤ 

ʣʘʙʠʨʠʥʪʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ. ɾʠʚʦʪʥʳʝ ʵʪʦʡ ʛʨʫʧʧʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʚʝʰʠʚʘʥʠʡ ʠ ʟʘʭʦʜʦʚ ʚ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ ï ʥʘ 21-ʝ 

ʩʫʪʢʠ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʟʘʭʦʜʦʚ ʚ ʟʘʢʨʳʪʳʝ ʨʫʢʘʚʘ ï ʥʘ 30-ʝ ʩʫʪʢʠ ʞʠʟʥʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ ʫ ʩʘʤʦʢ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʦʜʩʦʩʥʦʤ ʚʦʟʨʘʩʪʝ, 

ʘ ʪʘʢʞʝ ʢ ʧʦʚʳʰʝʥʠʶ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʧʦʜʩʦʩʥʦʤ ʠ ʠʥʬʘʥʪʠʣʴʥʦʤ ʧʝʨʠʦʜʘʭ. 
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ʊʘʙʣʠʮʘ 3. ʇʦʢʘʟʘʪʝʣʠ ʧʦʚʝʜʝʥʠʷ ʚ ʧʨʠʧʦʜʥʷʪʦʤ ʢʨʝʩʪʦʦʙʨʘʟʥʦʤ ʣʘʙʠʨʠʥʪʝ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ 

ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ (Me (Q1;Q3)) 

ʇʦʢʘʟʘʪʝʣʴ 

ʧʦʚʝʜʝʥʠʷ 
ʇʦʣ 

ʂʦʥʪʨʦʣʴ ʇʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ 

21-ʝ ʩʫʪʢʠ ʞʠʟʥʠ 

(ʧʦʜʩʦʩʥʳʡ 

ʚʦʟʨʘʩʪ) 

30-ʝ ʩʫʪʢʠ ʞʠʟʥʠ 

(ʠʥʬʘʥʪʠʣʴʥʳʡ 

ʧʝʨʠʦʜ) 

60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ 

(ʶʚʝʥʠʣʴʥʳʡ 

ʧʝʨʠʦʜ) 

21-ʝ ʩʫʪʢʠ ʞʠʟʥʠ 

(ʧʦʜʩʦʩʥʳʡ 

ʚʦʟʨʘʩʪ) 

30-ʝ ʩʫʪʢʠ ʞʠʟʥʠ 

(ʠʥʬʘʥʪʠʣʴʥʳʡ 

ʧʝʨʠʦʜ) 

60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ 

(ʶʚʝʥʠʣʴʥʳʡ 

ʧʝʨʠʦʜ) 

ʚʨʝʤʷ 

ʥʘʭʦʞʜʝʥʠʷ ʚ 

ʟʘʢʨʳʪʳʭ 

ʨʫʢʘʚʘʭ 

ʩʘʤʢʠ 
180,40 

(151,25; 217,15) 
142,85 

(110,95; 175,75) 
169,20 

(150,40; 231,60) 
197,70 

(158,60; 232,45) 
159,75 

(144,80; 182,85) 
182,15 

(146,95; 209,90) 

ʩʘʤʮʳ 
218,85 

(189,15; 232,70) 
145,00 

(123,65; 159,35) 
x
 

178,45 

(144,60; 197,30) 

182,80 

(168,75; 214,75) 
143,45 

(104,45; 159,45) 
x
 

129,90 

(110,55; 166,30) 
x
 

ʚʨʝʤʷ 

ʥʘʭʦʞʜʝʥʠʷ ʚ 

ʦʪʢʨʳʪʳʭ 

ʨʫʢʘʚʘʭ 

ʩʘʤʢʠ 
55,00 

(41,15; 76,30) 

81,35 

(51,15; 105,50) 
17,00 

(14,80; 54,20)
#
 

31,65 

(23,35; 70,90) 

62,05 

(44,15; 78,85) 

71,35 

(53,50; 108,60) 

ʩʘʤʮʳ 
39,10 

(24,45; 42,35) 

65,65 

(35,95; 75,50) 

31,20 

(24,90; 61,80) 

44,45 

(35,55; 70,50) 

69,15 

(55,85; 96,80) 
90,95 

(70,05; 116,75) * 
x
 

ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʭʦʜʦʚ ʚ 

ʟʘʢʨʳʪʳʝ 

ʨʫʢʘʚʘ 

ʩʘʤʢʠ 
5,00 

(4,00; 5,50) 

6,50 

(5,50; 7,50) 

7,00 

(5,00; 9,00) 

3,50 

(2,00; 5,50) 
8,00 

(7,00; 9,00) * 
xxx 

6,00 

(4,00; 7,00) 
# 

ʩʘʤʮʳ 
4,00 

(2,50; 6,50) 

6,50 

(5,00; 7,00) 

6,50 

(5,00 ;8,50) 

4,00 

(2,50; 5,50) 
5,50 

(5,00; 7,50) 
Å
 

5,00 

(4,00; 5,50) * 

ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʭʦʜʦʚ ʚ 

ʦʪʢʨʳʪʳʝ 

ʨʫʢʘʚʘ 

ʩʘʤʢʠ 
4,00 

(3,50;5,00) 

6,00 

(4,00;7,00) 

3,00 

(2,00;6,00) 
3,00 

(2,00;3,00) * 

5,50 

(5,00;6,00) 
xxx

 

3,00 

(2,00;6,00) 

ʩʘʤʮʳ 
3,00 

(2,00; 4,00)
 Å
 

4,50 

(4,00; 5,50) 
x 

3,50 

(3,00; 4,00) 

4,50 

(2,50; 5,50) 

5,00 

(4,00; 5,50) 

4,50 

(4,00; 5,00) 

ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʝʰʠʚʘʥʠʡ ʩ 

ʦʪʢʨʳʪʳʭ 

ʨʫʢʘʚʦʚ 

ʩʘʤʢʠ 
11,00 

(8,00; 13,00) 

15,00 

(10,00; 20,00) 

17,00 

(9,00; 23,00) 
6,50 

(4,50; 8,00) *  

14,00 

(13,00; 18,00) 
xxx 

14,00 

(13,50; 17,00) 
xx 

ʩʘʤʮʳ 
8,50 

(5,50; 10,50) 
13,00 

(10,00; 19,00) 
x 

17,00 

(15,50; 22,00) 
xxx 

8,50 

(6,00; 10,50) 
17,00 

(15,00; 19,00) 
xxx 

18,00 

(17,00; 26,00) 
xxx 

ʢʦʣʠʯʝʩʪʚʦ 

ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʪʦʝʢ 

ʩʘʤʢʠ 
6,50 

(4,00; 11,00) 

9,00 

(8,00; 10,50) 
13,00 

(11,00; 18,00) 
x # 

6,50 

(5,00; 8,00) 
10,00 

(8,50; 10,50) 
xx 

9,50 

(8,00; 14,00) 
xx

 

ʩʘʤʮʳ 
8,50 

(6,50; 13,00) 

9,00 

(7,00; 12,00) 

11,00 

(7,50; 13,50) 

6,50 

(5,00; 10,50) 

8,50 

(5,00; 10,00) 

10,00 

(8,50; 10,50) 

ʇʨʠʤʝʯʘʥʠʝ. *ʨ̓0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ; ʭʨ̓0,05, ʭʭʨԇ0,01 ʠ ʭʭʭʨԇ0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ; 
#ʨԇ0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 30 ʜʥʝʡ; Åʨ̓0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ. ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ.
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4.3. ʀʅʊɽʅʉʀɺʅʆʉʊʔ ʄɽʊɸɹʆʃʀɿʄɸ ʇʆʉʃɽ ɺʅʋʊʈʀʋʊʈʆɹʅʆɻʆ 

ʉʊʈɽʉʉʆʈʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ ʋ ʂʈʓʉ ɺ ʈɸɿʅʓɽ ʇɽʈʀʆɼʓ 

ʇʆʉʊʅɸʊɸʃʔʅʆɻʆ ʆʅʊʆɻɽʅɽɿɸ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ (ʄʘʨʪʶʰʝʚʘ ɸ.ʉ. ʠ ʜʨ., 2022). 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ï ʦʙʲʝʤʳ ʧʦʛʣʦʱʝʥʠʷ ʢʠʩʣʦʨʦʜʘ (VO2), 

ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (VCO2) ʠ ʫʨʦʚʝʥʴ ʪʝʧʣʦʦʙʤʝʥʘ (H) ï 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ ʚ ʪʝʯʝʥʠʝ 2 ʯ (ʧʦʩʣʝ ʘʜʘʧʪʘʮʠʠ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ, 1 ʯ); ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩʳ. ʏʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ, 

ʦʪʨʘʞʘʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʞʠʚʦʪʥʳʭ 

ʨʘʟʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʝʥʳ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ 

ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʠʥʪʘʢʪʥʳʭ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ, ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʩʘʤʮʦʚ ʢʨʳʩ ʘʥʘʣʠʟʠʨʫʝʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʥʘ 21-ʝ ʠ 30-ʝ ʩʫʪʢʠ ʞʠʟʥʠ. ʆʜʥʘʢʦ 

ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʞʠʚʦʪʥʳʭ ʥʘ 60-ʝ ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ 

ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ 21-ʜʥʝʚʥʳʭ ʦʩʦʙʝʡ: ʦʙʲʝʤ ʧʦʛʣʦʱʘʝʤʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ï ʥʘ 41,25% (p<0,05; ʨʠʩ. 15), ʚʳʜʳʭʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ï ʥʘ 

39,27% (p<0,05; ʨʠʩ. 16), ʫʨʦʚʝʥʴ ʪʝʧʣʦʦʙʤʝʥʘ ï ʥʘ 38,89% (p<0,05; ʨʠʩ. 17). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʫ ʩʘʤʮʦʚ ʥʘ 60-ʝ ʠ 30-ʝ ʩʫʪʢʠ ʨʘʟʚʠʪʠʷ ʥʝ ʚʳʷʚʣʝʥʳ. 
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ʈʠʩʫʥʦʢ 15. ʆʙʲʝʤ ʧʦʛʣʦʱʘʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʤʣ/ʯ/ʢʛ, ʄʝ). ɿʜʝʩʴ ʠ ʥʘ 

ʨʠʩʫʥʢʘʭ 2-3: 
ʭ
ʨ̓0,05 ʠ 

ʭʭʭ
ʨ̓0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ; 

#
ʨ̓0,05 ʠ 

###
ʨ̓0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 30 ʜʥʝʡ. 

 

 

ʈʠʩʫʥʦʢ 16. ʆʙʲʝʤ ʚʳʜʳʭʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʤʣ/ʯ/ʢʛ, ʄʝ). 

 

 

ʈʠʩʫʥʦʢ 17. ʋʨʦʚʝʥʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ 

ʩʘʤʮʦʚ ʢʨʳʩ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʢʢʘʣ/ʯ/ʢʛ, ʄʝ). 
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ʉʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʦʮʝʥʢʝ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʩʘʤʦʢ ʢʨʳʩ ʠʟ ʛʨʫʧʧʳ ʠʥʪʘʢʪʥʳʭ 

ʦʩʦʙʝʡ. ɿʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʞʜʫ ʞʠʚʦʪʥʳʤʠ ʥʘ 

21-ʝ ʠ 30-ʝ ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʩʩʣʝʜʫʝʤʳʝ ʠʥʜʝʢʩʳ ʫ 60-ʜʥʝʚʥʳʭ ʦʩʦʙʝʡ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤʠ ʥʘ 21-ʝ ʩʫʪʢʠ ʞʠʟʥʠ: ʦʙʲʝʤ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ 

ï ʥʘ 37,32% (p<0,05; ʨʠʩ. 18), ʚʳʜʝʣʷʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ï ʥʘ 31,11% 

(ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʦ; ʨʠʩ. 19), ʫʨʦʚʝʥʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ï ʥʘ 39,39% 

(p<0,05; ʨʠʩ. 20). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ 

ʥʘ 60-ʝ ʩʫʪʢʠ ʨʘʟʚʠʪʠʷ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ 30-ʜʥʝʚʥʳʭ ʢʨʳʩ: ʥʘ 

37,24% (p<0,001; ʨʠʩ. 18), 35,58% (p<0,05; ʨʠʩ. 19) ʠ 41,18% (p<0,001; ʨʠʩ. 

20) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʣʦʚʳʝ 

ʨʘʟʣʠʯʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʦʙʝʡ ʥʝ ʚʳʷʚʣʝʥʳ. 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣ ʠʟʫʯʝʥ ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʫ 

ʢʨʳʩ, ʚʳʟʚʘʥʥʦʤ ʧʣʘʚʘʥʠʝʤ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ, ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʜʠʥʘʤʠʢʝ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ 21-ʝ ʩʫʪʢʠ ʞʠʟʥʠ ʫ ʩʘʤʮʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʤʫ ʩʪʨʝʩʩʫ, ʦʙʲʝʤ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʚʳʜʳʭʘʝʤʦʛʦ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʫʨʦʚʝʥʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʙʳʣʠ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʦʙʝʡ (ʥʘ 52,25, 31,44 ʠ 47,22% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʨʠʩ. 15-17). 

ʉʭʦʜʥʳʝ, ʥʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʝ ʦʪʣʠʯʠʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ ʩʘʤʦʢ ʢʨʳʩ 

ʜʘʥʥʳʭ ʛʨʫʧʧ (ʧʨʝʚʳʰʝʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 18,99, 18,72 ʠ 18,18% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʨʠʩ. 18-20). ʆʜʥʘʢʦ ʫʢʘʟʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʠʛʘʣʠ ʫʨʦʚʥʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ. ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʠʥʜʝʢʩʳ ʫ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʢʨʳʩ ʦʙʦʠʭ ʧʦʣʦʚ ʥʘ 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ. 
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ʈʠʩʫʥʦʢ 18. ʆʙʲʝʤ ʧʦʛʣʦʱʘʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʤʣ/ʯ/ʢʛ, ʄʝ). ɿʜʝʩʴ ʠ ʥʘ 

ʨʠʩʫʥʢʘʭ 4-5: 
ʭ
ʨ̓0,05 ʠ 

ʭʭʭ
ʨ̓0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ; 

#
ʨ̓0,05 ʠ 

###
ʨ̓0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 30 ʜʥʝʡ. 

 

 

ʈʠʩʫʥʦʢ 19. ʆʙʲʝʤ ʚʳʜʝʣʷʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʦʢ ʢʨʳʩ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʤʣ/ʯ/ʢʛ, ʄʝ). 

 

 

ʈʠʩʫʥʦʢ 20. ʋʨʦʚʝʥʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʦʢ 

ʢʨʳʩ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʢʢʘʣ/ʯ/ʢʛ, ʄʝ). 
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ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʦʟʨʘʩʪʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʢʨʳʩ, ʧʦʜʚʝʨʛʰʠʭʩʷ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʤʫ ʩʪʨʝʩʩʫ. 

ʋ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʦʙʥʘʨʫʞʝʥʦ ʧʨʦʛʨʝʩʩʠʚʥʦʝ, 

ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. 

ʆʙʲʝʤ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʚʳʜʳʭʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʫʨʦʚʝʥʴ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʥʘ 30-ʝ ʩʫʪʢʠ ʞʠʟʥʠ ʙʳʣʠ ʤʝʥʴʰʝ, ʯʝʤ ʫ 21-ʜʥʝʚʥʳʭ ʦʩʦʙʝʡ 

(ʥʘ 43,77, 30,13 ʠ 41,51% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; p<0,05; ʨʠʩ. 15-17). ɼʘʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʥʠʞʘʣʠʩʴ ʢ 60-ʤʫ ʜʥʶ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʠ ʙʳʣʠ 

ʟʥʘʯʠʤʦ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ 21-ʝ ʠ 30-ʩʫʪʢʠ ʞʠʟʥʠ: ʢʦʣʠʯʝʩʪʚʦ ʚʜʳʭʘʝʤʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ï ʥʘ 59,35 ʠ 27,71% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p<0,001; ʨʠʩ. 15); ʦʙʲʝʤ 

ʚʳʜʳʭʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ï ʥʘ (53,56%; p<0,05) ʠ 33,53% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p<0,001; ʨʠʩ. 16); ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʪʝʧʣʘ ï ʥʘ 58,49 

ʠ 29,03% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p<0,001; ʨʠʩ. 17). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʘʤʮʦʚ ʢʨʳʩ, ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʩʘʤʦʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʚ ʚʦʟʨʘʩʪʝ 21 ʠ 30 ʜʥʝʡ. ʆʜʥʘʢʦ ʫʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʫ 60-

ʜʥʝʚʥʳʭ ʩʘʤʦʢ ʩʥʠʞʘʣʠʩʴ ʠ ʙʳʣʠ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ 21-ʝ ʠ 30-ʝ ʩʫʪʢʠ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ: ʦʙʲʝʤ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ ï ʥʘ 40,82 ʠ 

36,28% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p<0,001; ʨʠʩ. 18); ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʳʭʘʝʤʦʛʦ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ï ʥʘ 39,96 ʠ 38,22% (p<0,001; ʨʠʩ. 19) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ʫʨʦʚʝʥʴ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ï ʥʘ 41,03 ʠ 37,84% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (p<0,001; ʨʠʩ. 

20). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ 

ʥʘʛʨʫʟʢʝ, ʚ ʠʟʫʯʝʥʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝ ʚʳʷʚʣʝʥʦ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ 

ï ʦʙʲʝʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʚʳʜʳʭʘʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʫʨʦʚʝʥʴ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ï ʫ ʠʥʪʘʢʪʥʳʭ ʢʨʳʩ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʚ ʧʦʜʩʦʩʥʦʤ 

(21-ʝ ʩʫʪʢʠ) ʠ ʠʥʬʘʥʪʠʣʴʥʦʤ ʚʦʟʨʘʩʪʝ (30-ʝ ʩʫʪʢʠ), ʥʦ ʚʳʨʘʞʝʥʦ ʩʥʠʞʘʶʪʩʷ ʚ 

ʶʚʝʥʠʣʴʥʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ (60-ʝ ʩʫʪʢʠ). 

ɺʥʫʪʨʠʫʪʨʦʙʥʳʡ ʩʪʨʝʩʩ ʥʘ ʤʦʜʝʣʠ ʧʣʘʚʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʚ 

ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʭ 

ʢʦʣʝʙʘʥʠʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʩʘʤʮʦʚ ʢʨʳʩ. ʋ ʵʪʠʭ ʞʠʚʦʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʥʠʞʘʶʪʩʷ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ 

ʩʨʦʢʠ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʦʙʝʡ ï ʚ ʠʥʬʘʥʪʠʣʴʥʦʤ ʧʝʨʠʦʜʝ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

21-ʜʥʝʚʥʳʤʠ ʢʨʳʩʘʤʠ), ʜʦʩʪʠʛʘʷ ʥʘʠʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ ʢ 60-ʤ ʩʫʪʢʘʤ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. 

ʋ ʩʘʤʦʢ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, ʠʟʤʝʥʝʥʠʷ ʠʟʫʯʝʥʥʳʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʠ ʙʳʣʠ ʘʥʘʣʦʛʠʯʥʳ 

ʪʘʢʦʚʳʤ ʫ ʠʥʪʘʢʪʥʳʭ ʞʠʚʦʪʥʳʭ. 
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ʊʘʙʣʠʮʘ 4. ʈʘʩʯʸʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʤʘ ʧʦʛʣʦʱʘʝʤʦʛʦ ʢʠʩʣʦʨʦʜʘ (VO2, ʤʣ/ʯ/ʢʛ), ʚʳʜʳʭʘʝʤʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ 

(VCO2, ʤʣ/ʯ/ʢʛ) ʠ ʚʳʜʝʣʝʥʠʷ ʪʝʧʣʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ (H, ʢʢʘʣ/ʯ/ʢʛ) ʩ ʫʯʸʪʦʤ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩʳ (Me (Q1; Q3)) 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ 

ɺʦʟʨʘʩʪ, 

ʜʥʠ 
VO2 VCO2 H 

ʇʦʪʦʤʩʪʚʦ ʠʥʪʘʢʪʥʳʭ 

ʢʨʳʩ (ʩʘʤʢʠ), n=8 

21 3348,50 

(2709,00; 3895,00) 

2970,00 

(2345,50; 3513,50) 

16,50 

(13,50; 19,00) 

30 3344,50 

(2993,00; 3690,50) 

3176,00 

(2726,50; 3539,00) 

17,00 

(14,50; 18,50) 

60 2099,00 

(1947,00; 2143,00)
 ʭ ###

 

2046,00 

(1868,00; 2386,00)
 #
 

10,00 

(10,00; 11,00)
 ʭ ###

 

ʇʦʪʦʤʩʪʚʦ ʠʥʪʘʢʪʥʳʭ 

ʢʨʳʩ (ʩʘʤʮʳ), n=8 

21 3625,50 

(3119,50; 5457,00) 

3341,00 

(2925,50; 4813,00) 

18,00 

(15,50; 27,00) 

30 3387,50 

(2877,00; 3692,50) 

3215,50 

(2563,50; 3691,50) 

17,00 

(14,00; 18,50) 

60 2130,00 

(2024,50; 2264,00)
 ʭ
 

2029,00 

(1911,50; 2193,50)
 ʭ
 

11,00 

(10,00; 11,50)
 ʭ
 

ʇʦʪʦʤʩʪʚʦ, 

ʧʦʜʚʝʨʛʥʫʪʦʝ 

ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʩʪʨʝʩʩʫ 

(ʩʘʤʢʠ), n=8 

21 3984,50 

(3588,00; 5109,00) 

3526,00 

(2986,50; 4374,00) 

19,50 

(17,50; 24,50) 

30 3700,50 

(3114,50; 4021,50) 

3426,50 

(3028,00; 3773,00) 

18,50 

(15,50; 19,50) 

60 2358,00 

(2151,00; 2410,00)
 ʭʭʭ ###

 

2117,00 

(2035,00; 2196,50)
 ʭʭʭ ###

 

11,50 

(10,50; 12,00)
 ʭʭʭ ###

 

ʇʦʪʦʤʩʪʚʦ, 

ʧʦʜʚʝʨʛʥʫʪʦʝ 

ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʩʪʨʝʩʩʫ 

(ʩʘʤʮʳ), n=8 

21 5519,00 

(4716,50; 5927,50) 

4391,50 

(3799,00; 5004,00) 

26,50 

(22,50; 29,00) 

30 3103,50 

(2664,50; 3240,00) 
ʭ
 

3068,50 

(2670,00; 3361,00)
 ʭ
 

15,50 

(13,50; 16,50)
 ʭ
 

60 2243,50 

(2065,00; 2319,50)
 ʭʭʭ ###

 

2039,50 

(1964,50; 2085,50)
 ʭ ###

 

11,00 

(10,50; 11,00)
 ʭʭʭ ###

 

ʇʨʠʤʝʯʘʥʠʝ. 
ʭ
ʨ̓0,05 ʠ 

ʭʭʭ
ʨԇ0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ; 

#
ʨԇ0,05 ʠ 

###
ʨԇ0,001 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʢʨʳʩ 30 ʜʥʝʡ; ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ. 



83 

 

4.4. ʂʆʅʎɽʅʊʈɸʎʀʗ ʎʀʊʆʂʀʅʆɺ ɺ ʉʓɺʆʈʆʊʂɽ ʂʈʆɺʀ ʇʆʉʃɽ 

ɺʅʋʊʈʀʋʊʈʆɹʅʆɻʆ ʉʊʈɽʉʉʆʈʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ ʋ ʂʈʓʉ ɺ ʈɸɿʅʓɽ 

ʇɽʈʀʆɼʓ ʇʆʉʊʅɸʊɸʃʔʅʆɻʆ ʆʅʊʆɻɽʅɽɿɸ 

 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʚʝʨʜʦʬʘʟʥʦʛʦ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ 

ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦʩʣʝ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʤʦʜʝʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ 

ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ (ʉʫʙʙʦʪʠʥʘ ɸ.ʖ. ʠ ʜʨ., 2022). 

ʆʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-6 ʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-4. ʏʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʘʭ 5-6. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʮʠʪʦʢʠʥʘ ʀʃ-6 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʪʦʤʩʪʚʘ ʢʨʳʩ (ʪʘʙʣ. 5). 

ɺʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-6 ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʫ ʩʘʤʮʦʚ ʢʨʳʩ ʠʥʪʘʢʪʥʳʭ ʛʨʫʧʧ ʥʝ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳ (ʨʠʩ. 

21). ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ, ʫ ʩʘʤʦʢ ʥʘ 30-ʡ ʜʝʥʴ ʞʠʟʥʠ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ 

ʮʠʪʦʢʠʥʘ ʙʳʣʦ ʥʘ 84,3% ʤʝʥʴʰʝ, ʯʝʤ ʥʘ 21-ʝ ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ 

ʦʥʪʦʛʝʥʝʟʘ (p<0,05, ʨʠʩ. 22). ʇʨʠ ʵʪʦʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʦʩʦʙʝʡ ʥʘ 21-ʡ ʜʝʥʴ 

ʞʠʟʥʠ ʦʙʥʘʨʫʞʝʥʳ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ: ʫʨʦʚʝʥʴ 

ʀʃ-6 ʚ ʢʨʦʚʠ ʫ ʩʘʤʦʢ ʙʳʣ ʚ 3,3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ (p<0,05; ʨʠʩ. 21, 22). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-6 ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʫ ʚʥʫʪʨʠʫʪʨʦʙʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʦʢ ʠ ʩʘʤʮʦʚ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʥʪʘʢʪʥʳʤʠ ʦʩʦʙʷʤʠ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ. 

ɼʦʩʪʦʚʝʨʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʀʃ-6 ʫ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ ʥʝ ʚʳʷʚʣʝʥʦ. ʆʜʥʘʢʦ ʫ ʩʘʤʦʢ, ʧʦʜʚʝʨʛʥʫʪʳʭ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʤʫ ʩʪʨʝʩʩʦʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʘʥʥʦʛʦ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʥʘ 60-ʡ ʜʝʥʴ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʙʳʣʘ 

ʥʘ 111,1% (p<0,01, ʨʠʩ. 22) ʙʦʣʴʰʝ, ʯʝʤ ʥʘ 21-ʡ ʜʝʥʴ ʨʘʟʚʠʪʠʷ. 
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ʈʠʩʫʥʦʢ 21. ʂʦʥʮʝʥʪʨʘʮʠʷ ʀʃ-6 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʧʛ/ʤʣ, ʄʝ). 
ǒ
ʨ<0,05 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ (ʨʠʩ. 22). 

 

 

ʈʠʩʫʥʦʢ 22. ʂʦʥʮʝʥʪʨʘʮʠʷ ʀʃ-6 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʦʢ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʧʛ/ʤʣ, ʄʝ). 
ʭ
ʨ̓0,05 ʠ 

ʭʭ
ʨԇ0,01 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ. 

 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-4 ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʦʩʦʙʝʡ 

ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʥʪʘʢʪʥʳʤʠ ʢʨʳʩʘʤʠ (ʪʘʙʣ. 6). 

ʋ ʩʘʤʮʦʚ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʳ ʩʦʜʝʨʞʘʥʠʝ ʀʃ-4 ʚ ʢʨʦʚʠ ʥʘ 60-ʝ ʩʫʪʢʠ 

ʨʘʟʚʠʪʠʷ ʙʳʣʦ ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʳʤ ʫ 21- ʠ 30-ʜʥʝʚʥʳʭ ʢʨʳʩ: ʥʘ 

84,9% (p<0,01) ʠ 78,8% (p<0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 23). ʋ ʢʦʥʪʨʦʣʴʥʳʭ 

ʩʘʤʦʢ ʥʘ 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʀʃ-4 ʙʳʣʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ 21-

ʜʥʝʚʥʳʭ ʦʩʦʙʝʡ (ʥʘ 55,4 ʠ 80,1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, p<0,01, ʨʠʩ. 24). 
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ʇʨʠ ʠʟʫʯʝʥʠʠ ʭʘʨʘʢʪʝʨʘ ʚʣʠʷʥʠʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ ʥʘ ʫʨʦʚʝʥʴ 

ʀʃ-4 ʚ ʢʨʦʚʠ ʢʨʳʩ ʨʘʟʥʦʛʦ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

 

 
ʈʠʩʫʥʦʢ 23. ʂʦʥʮʝʥʪʨʘʮʠʷ ʀʃ-4 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʧʛ/ʤʣ, ʄʝ). ɿʜʝʩʴ ʠ ʥʘ ʨʠʩʫʥʢʝ 

10:
 *
ʨ̓0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʠʥʪʘʢʪʥʳʭ ʦʩʦʙʝʡ; 

ʭ
ʨ̓0,05 ʠ 

ʭʭ
ʨԇ0,01 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ; 
#
ʨ̓0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ 

ʚʦʟʨʘʩʪʝ 30 ʜʥʝʡ; 
Å
ʨ̓0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ (ʨʠʩ. 24). 

 

 

ʈʠʩʫʥʦʢ 24. ʂʦʥʮʝʥʪʨʘʮʠʷ ʀʃ-4 ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ 

ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʦʢ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ (ʧʛ/ʤʣ, ʄʝ). 

 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʥʫʪʨʠʫʪʨʦʙʥʘʷ ʩʪʨʝʩʩʦʨʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʤʦʜʝʣʠ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʧʨʠʚʦʜʠʪ ʢ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-4 ʚ ʢʨʦʚʠ ʫ 30-ʜʥʝʚʥʳʭ ʩʘʤʮʦʚ: 

ʥʘ 65,0% (p<0,05, ʨʠʩ. 23) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤʠ ʦʩʦʙʷʤʠ. ɺ ʫʢʘʟʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʫ ʩʘʤʦʢ ʩʦʜʝʨʞʘʥʠʝ ʮʠʪʦʢʠʥʘ ʀʃ-4 ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 
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21-ʡ ʜʝʥʴ ʞʠʟʥʠ (ʥʘ 79,6%, p<0,05), ʥʦ ʚʦʟʨʘʩʪʘʝʪ ʢ 60-ʤ ʩʫʪʢʘʤʠ 

ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ 

ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ (ʥʘ 115,5%, p<0,05; ʨʠʩ. 24). 

ʇʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʝ 

ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʀʃ-4 ʚ ʩʳʚʦʨʦʪʢʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ 

ʫ ʩʘʤʮʦʚ. ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʫ 

ʞʠʚʦʪʥʳʭ ʥʘ 60-ʝ ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʙʳʣʦ ʥʘ 60,4% ʤʝʥʴʰʝ 

(p<0,05, ʨʠʩ. 23), ʯʝʤ ʫ 21-ʜʥʝʚʥʳʭ ʦʩʦʙʝʡ. 

ʇʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʀʃ-4 ʚ ʢʨʦʚʠ ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ ʦʙʥʘʨʫʞʝʥʳ ʥʘ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ: ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʫ ʩʘʤʦʢ ʙʳʣ ʚ 

5,7 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ (p<0,05; ʨʠʩ. 23, 24). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʥʘʪʘʣʴʥʳʡ ʩʪʨʝʩʩ ʥʘ ʤʦʜʝʣʠ ʧʣʘʚʘʥʠʷ ʤʘʪʝʨʠʥʩʢʠʭ 

ʦʩʦʙʝʡ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ 

ʀʃ-6, ʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-4 ʫ ʧʦʪʦʤʩʪʚʘ. ʇʦʩʣʝ ʩʪʨʝʩʩʦʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʦʜʝʨʞʘʥʠʝ ʀʃ-4 ʚ ʢʨʦʚʠ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ ʢʘʢ ʫ 

ʩʘʤʮʦʚ (ʠʥʬʘʥʪʠʣʴʥʳʡ ʧʝʨʠʦʜ ï 30-ʝ ʩʫʪʢʠ), ʪʘʢ ʠ ʫ ʩʘʤʦʢ (ʧʦʜʩʦʩʥʳʡ 

ʚʦʟʨʘʩʪ ï 21-ʝ ʩʫʪʢʠ) ʙʳʣʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʠʥʪʘʢʪʥʭr ʞʠʚʦʪʥʳʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʩʘʤʮʦʚ, ʫ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʦʢ ʚ ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜ ï ʥʘ 60-

ʝ ʩʫʪʢʠ ï ʚʳʷʚʣʝʥ ʟʥʘʯʠʤʳʡ ʨʦʩʪ ʫʨʦʚʥʷ ʀʃ-4 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʇʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-4 ʚ 

ʢʨʦʚʠ ï ʦʪ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʚ ʧʦʜʩʦʩʥʦʤ ʚʦʟʨʘʩʪʝ (21-ʡ ʜʝʥʴ) ʜʦ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚ ʶʚʝʥʠʣʴʥʳʡ ʧʝʨʠʦʜ (60-ʡ ʜʝʥʴ) ï ʦʙʥʘʨʫʞʝʥʦ ʢʘʢ ʫ 

ʠʥʪʘʢʪʥʳʭ, ʪʘʢ ʠ ʫ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʢʨʳʩ. ɸʥʘʣʦʛʠʯʥʳʝ 

ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʵʪʦʛʦ ʮʠʪʦʢʠʥʘ ʫ ʩʘʤʦʢ ʚʳʷʚʣʝʥʳ 

ʪʦʣʴʢʦ ʚ ʢʦʥʪʨʦʣʝ, ʥʦ ʥʝ ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʩʪʨʝʩʩʘ. ʋ ʩʘʤʦʢ ʞʠʚʦʪʥʳʭ, 

ʧʦʜʚʝʨʛʥʫʪʳʭ ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʩʪʨʝʩʩʫ, ʫʨʦʚʝʥʴ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʀʃ-6 ʥʘ 

60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ ʧʨʝʚʳʰʘʣ ʟʥʘʯʝʥʠʷ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ. 

ʇʦʣʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ ʫ ʩʘʤʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
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ʪʘʢʦʚʦʡ ʫ ʩʘʤʮʦʚ, ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ 

ʨʘʟʥʳʭ ʩʨʦʢʘʭ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ: ʀʃ-6 ï ʚ ʢʦʥʪʨʦʣʝ, ʥʘ 21-ʝ ʩʫʪʢʠ 

ʞʠʟʥʠ; ʀʃ-4 ï ʧʦʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʥʘ 60-ʝ ʩʫʪʢʠ ʞʠʟʥʠ. 

 

 

ʊʘʙʣʠʮʘ 5. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-6 ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ 

(ʧʛ/ʤʣ, Me (Q1;Q3)) 

ɻʨʫʧʧʘ, 

ˉ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ 
 ʇʦʣ 

ɺʦʟʨʘʩʪ, 

ʜʥʠ 
ʀʃ-6 

1 

ʀʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ ʉʘʤʮʳ 

21-ʝ 
11,37 

(10,06; 27,56)
ǒ
 

2 30-ʝ 
35,49 

(35,44; 39,37) 

3 60-ʝ 
8,98 

(8,31; 10,93) 

4 

ʇʨʝʥʘʪʘʣʴʥʳʡ 

ʩʪʨʝʩʩ 
ʉʘʤʮʳ 

21-ʝ 
9,19 

(8,31; 15,71) 

5 30-ʝ 
14,44 

(9,18; 24,06) 

6 60-ʝ 
16,19 

(4,81; 24,06) 

7 

ʀʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ ʉʘʤʢʠ 

21-ʝ 
37,62 

(28,51; 41,31) 

8 30-ʝ 
5,92 

(4,81; 6,55)
x
 

9 60-ʝ 
32,81 

(3,93; 108,94) 

10 

ʇʨʝʥʘʪʘʣʴʥʳʡ 

ʩʪʨʝʩʩ 
ʉʘʤʢʠ 

21-ʝ 
12,64 

(7,85; 13,59) 

11 30-ʝ 
13,56 

(3,94; 20,56) 

12 60-ʝ 
26,69 

(15,31; 36,31)
xx

 

ʇʨʠʤʝʯʘʥʠʝ. ɿʜʝʩʴ ʠ ʚ ʪʘʙʣʠʮʝ 6: 
x
ʨ<0,05, 

xx
ʨ<0,01 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ 

ʚʦʟʨʘʩʪʝ 21 ʜʝʥʴ; 
ǒ
ʨ<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ. ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ. 
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ʊʘʙʣʠʮʘ 6. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʀʃ-4 ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʠʥʪʘʢʪʥʳʭ ʠ ʧʨʝʥʘʪʘʣʴʥʦ ʩʪʨʝʩʩʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʠ 

ʩʘʤʦʢ ʢʨʳʩ (ʧʛ/ʤʣ, Me (Q1;Q3)) 

ɻʨʫʧʧʘ, 

ˉ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ 
ʇʦʣ 

ɺʦʟʨʘʩʪ, 

ʜʥʠ 
ʀʃ-4 

1 

ʀʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ ʉʘʤʮʳ 

21-ʝ 
45,00 

(34,85; 123,82) 

2 30-ʝ 
31,96 

(24,03; 48,15) 

3 60-ʝ 
6,78 

(3,40; 18,19)
xx, #

 

4 

ʇʨʝʥʘʪʘʣʴʥʳʡ 

ʩʪʨʝʩʩ 
ʉʘʤʮʳ 

21-ʝ 
14,56 

(11,18; 33,76) 

5 30-ʝ 
11,18 

(9,15; 17,26)
*
 

6 60-ʝ 
5,76 

(2,38; 12,52)
x,ǒ

 

7 

ʀʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ ʉʘʤʢʠ 

21-ʝ 
76,63 

(54,45; 108,94) 

8 30-ʝ 
34,18 

(15,91; 39,16)
xx

 

9 60-ʝ 
15,23 

(10,50; 22,00)
xx

 

10 

ʇʨʝʥʘʪʘʣʴʥʳʡ 

ʩʪʨʝʩʩ 
ʉʘʤʢʠ 

21-ʝ 
15,61 

(8,82; 34,18)
*
 

11 30-ʝ 
14,56 

(9,82; 26,06) 

12 60-ʝ 
32,82 

(16,59; 40,26)
*
 

ʇʨʠʤʝʯʘʥʠʝ. 
*
ʨ<0,05 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʦʡ ʛʨʫʧʧʦʡ; 

#
ʨ<0,05, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʳʩ ʚ ʚʦʟʨʘʩʪʝ 30-ʠ ʜʥʝʡ. ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ. 
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4.5. ʂʆʈʈɽʃʗʎʀʆʅʅʓʁ ɸʅɸʃʀɿ ʇʆʂɸɿɸʊɽʃɽʁ ʇʆɺɽɼɽʅʀʗ, ʋʈʆɺʅʗ 

ʎʀʊʆʂʀʅʆɺ ɺ ʂʈʆɺʀ ʀ ʇɸʈɸʄɽʊʈʆɺ ʄɽʊɸɹʆʃʀɿʄɸ ʇʆʉʃɽ 

ɺʅʋʊʈʀʋʊʈʆɹʅʆɻʆ ʉʊʈɽʉʉʆʈʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ ʋ ʂʈʓʉ ɺ ʈɸɿʅʓɽ 

ʇɽʈʀʆɼʓ ʇʆʉʊʅɸʊɸʃʔʅʆɻʆ ʆʅʊʆɻɽʅɽɿɸ 

 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʠʟʫʯʝʥʥʳʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʫ ʞʠʚʦʪʥʳʭ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʧʦʩʣʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʠ 

ʥʘ ʤʦʜʝʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ. ʆʮʝʥʢʫ ʧʨʦʚʦʜʠʣʠ ʥʘ 21-ʝ, 30-ʝ ʠ 60-ʝ 

ʩʫʪʢʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʟʘ. ʀʥʪʘʢʪʥʳʝ ʦʩʦʙʠ, ʥʝ ʧʦʜʚʝʨʛʥʫʪʳʝ 

ʧʨʝʥʘʪʘʣʴʥʦʤʫ ʩʪʨʝʩʩʦʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ. 

ʋ ʢʨʳʩ ʨʘʟʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʤʘʪʨʠʮʳ 

ʙʳʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ: 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʮʠʪʦʢʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ (ʀʃ-4, ʀʃ-6), ʧʦʢʘʟʘʪʝʣʠ 

ʤʝʪʘʙʦʣʠʟʤʘ (VO2, VCO2, ʅ), ʠʥʜʝʢʩ ʘʢʪʠʚʥʦʩʪʠ (ʀɸ), ʦʙʱʝʝ ʚʨʝʤʷ 

ʥʘʭʦʞʜʝʥʠʷ ʚ ʟʘʢʨʳʪʳʭ ʠ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʘʭ (ʊ-ɿʘʢʈʫʢ ʠ ʊ-ʆʪʢʈʫʢ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʠʩʣʦ ʟʘʭʦʜʦʚ ʚ ʟʘʢʨʳʪʳʝ ʠ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ (N-ɿʘʢʈʫʢ ʠ 

N-ʆʪʢʈʫʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʰʠʚʘʥʠʡ ʩ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʦʚ (N-

ʉʚʝʰ), ʯʠʩʣʦ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ (N-ɺʝʨʪʉʪ). 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ (ʦʙʨʘʪʥʳʝ) ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ (ʧʨʷʤʳʝ) 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʮʝʥʠʚʘʣʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʧʨʠ ʫʨʦʚʥʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ p<0,05. ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 7-18. 

ʆʧʠʩʘʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʤʝʪʘʙʦʣʠʟʤʘ ʥʝ 

ʧʨʠʚʦʜʠʪʩʷ, ʪʘʢ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ (ʅ) ʷʚʣʷʝʪʩʷ 

ʧʦʢʘʟʘʪʝʣʝʤ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʦʚ 

ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (VCO2) ʠ ʧʦʛʣʦʱʝʥʠʷ ʢʠʩʣʦʨʦʜʘ (VO2). 

ɻʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠ ̫ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ 

ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʢʨʳʩ 

ʨʘʟʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 25-26. 
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ʈʠʩʫʥʦʢ 25. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ (ʀʃ-4, ʀʃ-6), ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʘʙʦʣʠʟʤʘ (VO2, VCO2, ʅ), ʠʥʜʝʢʩʘ 

ʘʢʪʠʚʥʦʩʪʠ (ʀɸ) ʚ ʦʪʢʨʳʪʦʤ ʧʦʣʝ, ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʟʘʢʨʳʪʳʭ ʠ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʘʭ ʣʘʙʠʨʠʥʪʘ (ʊ-ɿʘʢʈʫʢ ʠ ʊ-ʆʪʢʈʫʢ), 

ʢʦʣʠʯʝʩʪʚʘ ʟʘʭʦʜʦʚ ʚ ʟʘʢʨʳʪʳʝ ʠ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ (N-ɿʘʢʈʫʢ ʠ N-ʆʪʢʈʫʢ), ʯʠʩʣʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ (N-ɺʝʨʪʉʪ) ʠ ʩʚʝʰʠʚʘʥʠʡ ʩ ʦʪʢʨʳʪʳʭ 

ʨʫʢʘʚʦʚ (N-ʉʚʝʰ) ʫ ʩʘʤʮʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʘ ʪʘʢʞʝ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʝ. 

ɿʜʝʩʴ ʠ ʥʘ ʨʠʩ. 26: ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ ï ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʠ, ʩʠʥʠʝ ʩʪʨʝʣʢʠ ï ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʨʨʝʣʷʮʠʠ. 
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ʈʠʩʫʥʦʢ 26. ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʪʦʢʠʥʦʚ ʚ ʢʨʦʚʠ (ʀʃ-4, ʀʃ-6), ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʘʙʦʣʠʟʤʘ (VO2, VCO2, ʅ), ʠʥʜʝʢʩʘ 

ʘʢʪʠʚʥʦʩʪʠ (ʀɸ) ʚ ʦʪʢʨʳʪʦʤ ʧʦʣʝ, ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʟʘʢʨʳʪʳʭ ʠ ʦʪʢʨʳʪʳʭ ʨʫʢʘʚʘʭ ʣʘʙʠʨʠʥʪʘ (ʊ-ɿʘʢʈʫʢ ʠ ʊ-ʆʪʢʈʫʢ), 

ʢʦʣʠʯʝʩʪʚʘ ʟʘʭʦʜʦʚ ʚ ʟʘʢʨʳʪʳʝ ʠ ʦʪʢʨʳʪʳʝ ʨʫʢʘʚʘ (N-ɿʘʢʈʫʢ ʠ N-ʆʪʢʈʫʢ), ʯʠʩʣʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ (N-ɺʝʨʪʉʪ) ʠ ʩʚʝʰʠʚʘʥʠʡ ʩ ʦʪʢʨʳʪʳʭ 

ʨʫʢʘʚʦʚ (N-ʉʚʝʰ) ʫ ʩʘʤʦʢ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʘ ʪʘʢʞʝ ʫ ʞʠʚʦʪʥʳʭ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʩʪʨʝʩʩʦʨʥʦʡ ʥʘʛʨʫʟʢʝ. 

 


