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ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɾʘʣʦʙʳ ʥʘ ʵʩʪʝʪʠʯʝʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʮʚʝʪʘ 

ʟʫʙʦʚ ï ʥʘʠʙʦʣʝʝ ʯʘʩʪʘʷ ʧʨʠʯʠʥʘ ʦʙʨʘʱʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʢ ʚʨʘʯʘʤ-

ʩʪʦʤʘʪʦʣʦʛʘʤ. ɽʩʪʝʩʪʚʝʥʥʳʡ ʮʚʝʪ ʟʫʙʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʘʩʠʚʦʡ ʫʣʳʙʢʠ. ʅʘʣʠʯʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʵʩʪʝʪʠʯʝʩʢʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝ ʪʦʣʴʢʦ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, ʥʦ ʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʶ 

ʘʜʘʧʪʘʮʠʠ ʣʠʯʥʦʩʪʠ ʚ ʩʦʮʠʫʤʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʵʩʪʝʪʠʢʘ ʫʣʳʙʢʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʩʠʭʦʪʠʧʘ 

ʯʝʣʦʚʝʢʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʝ ʯʘʱʝ ʧʘʮʠʝʥʪʳ ʧʨʠʙʝʛʘʶʪ ʢ ʦʪʙʝʣʠʚʘʥʠʶ 

ʟʫʙʦʚ, ʩʪʨʝʤʷʩʴ ʜʦʩʪʠʯʴ ʜʦʚʦʣʴʥʦ ʠʜʝʘʣʴʥʦʡ ʫʣʳʙʢʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ [2,3,4,11]. 

ʇʨʦʮʝʜʫʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʤʝʪʦʜʦʤ. ʆʜʥʘʢʦ, ʥʘʨʷʜʫ 

ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʚʦʟʥʠʢʘʝʪ ʨʷʜ ʦʩʣʦʞʥʝʥʠʡ, ʫʭʫʜʰʘʶʱʠʭ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ʊʘʢ, ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʫʙʦʚ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ. 

ɹʣʘʛʦʜʘʨʷ ʨʘʟʥʦʦʙʨʘʟʠʶ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʥʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʨʳʥʢʝ, 

ʚʨʘʯʠ-ʩʪʦʤʘʪʦʣʦʛʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʘʮʠʝʥʪʘʤ ʩʜʝʣʘʪʴ ʚʳʙʦʨ 

ʩʨʝʜʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʵʩʪʝʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʦʪʙʝʣʠʚʘʥʠʷ ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʮʠʠ 

ʫʣʳʙʢʠ. ʊʘʢ, ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʪʙʝʣʠʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ: ʜʦʤʘʰʥʝʝ ʠ ʦʬʠʩʥʦʝ. ʇʨʦʮʝʜʫʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ 

ʟʫʙʦʚ ʚ ʢʘʙʠʥʝʪʝ ʩʪʦʤʘʪʦʣʦʛʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʩ 

ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʠʣʠ ʧʝʨʝʢʠʩʠ 

ʢʘʨʙʘʤʠʜʘ. ʆʪʙʝʣʠʚʘʶʱʠʝ ʘʛʝʥʪʳ ʤʦʛʫʪ ʧʦʤʝʱʘʪʴ ʣʠʙʦ ʩʥʘʨʫʞʠ, ʣʠʙʦ ʚ 

ʧʦʣʦʩʪʴ ʟʫʙʘ. ɼʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ. ʆʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʭʠʤʠʯʝʩʢʦʡ, ʘ ʪʘʢʞʝ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ, ʢʦʛʜʘ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ 
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ʘʢʪʠʚʘʮʠʠ ï ʩʚʝʪʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʠʥʬʨʘʢʨʘʩʥʦʝ, ʘ ʪʘʢʞʝ ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ 

[2,3,4,11].  

ʆʜʥʠʤ ʠʟ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ 

ʟʫʙʦʚ. ʆʪʙʝʣʠʚʘʥʠʝ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʛʘʣʦʛʝʥʦʚʦʛʦ ʩʚʝʪʘ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʶʱʠʡʩʷ ʠʟ ʛʝʣʷ ʢʠʩʣʦʨʦʜ 

ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ʵʤʘʣʴ ʚ ʜʝʥʪʠʥ ʠ ʨʘʩʱʝʧʣʷʝʪ ʧʠʛʤʝʥʪ ʥʘ ʙʝʩʮʚʝʪʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ. ʈʝʟʫʣʴʪʘʪ ʦʪʙʝʣʠʚʘʥʠʷ ʟʘʤʝʪʝʥ ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʡ 

ʧʨʦʮʝʜʫʨʳ.  

ʇʨʦʮʝʜʫʨʘ ʦʪʙʝʣʠʚʘʥʠʷ ʩʯʠʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ, ʦʜʥʘʢʦ, ʤʘʣʦ ʢʪʦ 

ʠʟ ʧʘʮʠʝʥʪʦʚ ʟʘʜʫʤʳʚʘʝʪʩʷ ʦ ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝʥʠʷʭ ʚʩʣʝʜʩʪʚʠʝ ʝʝ 

ʧʨʦʚʝʜʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʝ, ʘ ʪʘʢʞʝ ʣʝʯʝʥʠʠ ʜʘʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʝʪʩʷ ʤʥʦʛʦ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʨʘʟʣʠʯʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʘʩʧʝʢʪʳ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʚʣʠʷʥʠʶ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ 

ʟʫʙʘ. 

ʄʥʦʛʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʠ ʢʘʨʙʘʤʠʜʘ ʜʣʷ ʦʪʙʝʣʠʚʘʥʠʷ 

ʜʝʚʠʪʘʣʴʥʳʭ ʟʫʙʦʚ [11]. 

ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʦʪʙʝʣʠʚʘʶʱʠʭ ʘʛʝʥʪʦʚ ʠ ʤʝʪʦʜʠʢ ʧʨʦʠʩʭʦʜʠʪ ʦʙʝʩʮʚʝʯʠʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʤʘʪʨʠʢʩʘ ʤʝʞʵʤʘʣʝʚʳʭ ʧʨʠʟʤ, ʘ ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʳʤʳʚʘʥʠʝ ʢʘʣʴʮʠʷ ʠ 

ʬʦʩʬʦʨʘ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʵʤʘʣʠ ʨʘʩʰʠʨʷʶʪʩʷ 

ʧʦʨʳ (J. Perdigao, C. Francci, E.J.Jr Swift, W.W. Ambrose, 1998). ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʟʥʘʯʝʥʠʝ ʨʅ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʨʝʞʜʝʥʠʠ 

ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ ʧʨʠ ʦʪʙʝʣʠʚʘʥʠʠ [11, 88]. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʪʨʝʭʢʨʘʪʥʦʤ ʦʪʙʝʣʠʚʘʥʠʠ ʟʫʙʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʩʪʚʦʨʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ, ʥʘʠʙʦʣʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʣʦʷ ʵʤʘʣʠ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʨʝʣʴʝʬʘ ʦʪʙʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ çʚʦʟʚʳʰʝʥʥʦʩʪʝʡè ʠ çʥʠʟʤʝʥʥʦʩʪʝʡè, 

ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʦʜʥʦ-ʜʚʫʢʨʘʪʥʦʤ ʦʪʙʝʣʠʚʘʥʠʠ ʩʪʨʫʢʪʫʨʘ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ 
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ʦʩʪʘʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ɺ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ [30, 36]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʦʮʝʜʫʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ 

ʧʨʠʚʦʜʠʣʘ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʳʭʦʜʘ ʞʝʣʝʟʘ ʚ ʙʠʦʧʪʘʪʳ ʵʤʘʣʠ, ʪʦʛʜʘ ʢʘʢ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʙʠʦʧʪʘʪʘʭ [49, 50, 51, 52].  

ɹʦʣʴʰʠʥʩʪʚʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʦʪʙʝʣʠʚʘʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʧʦʢʘʟʘʪʝʣʠ 

ʤʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʦʣʦʩʪʠ ʨʪʘ, ʚʳʷʩʥʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ [70, 181]. 

ʅʝʢʦʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʝʥʘ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʫʙʦʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ 

ʦʪʙʝʣʠʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʚʳʭ 24 ʯʘʩʦʚ. ɼʘʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʦʣʝʢʫʣ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʢʦʪʦʨʳʝ 

ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ ʪʚʝʨʜʳʝ ʪʢʘʥʠ ʟʫʙʘ ʚ ʧʫʣʴʧʫ ʠ ʚʳʟʳʚʘʶʪ ʪʝʤ ʚʦʩʧʘʣʝʥʠʝ ʚ 

ʩʦʩʫʜʠʩʪʦ-ʥʝʨʚʥʦʤ ʩʧʣʝʪʝʥʠʠ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʢʮʠʝʡ ʥʘ ʚʩʝ ʪʠʧʳ 

ʨʘʟʜʨʘʞʠʪʝʣʝʡ [5, 7, 11].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʩ ʮʝʣʴʶ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ 

ʟʫʙʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʣʦʞʝʥʦ ʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʨʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ, ʥʦ ʠʜʝʘʣʴʥʳʭ ʥʝʪ ʠ ʪʚʝʨʜʳʝ ʪʢʘʥʠ ʟʫʙʘ 

ʧʦʣʥʦʩʪʴʶ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʪʢʘʥʷʭ ʟʫʙʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʦʪʙʝʣʠʚʘʥʠʠ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʀʟʫʯʠʪʴ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʣʘʥʠʨʫʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ 

ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʧʦ ʧʦʚʦʜʫ ʜʠʩʢʦʣʦʨʠʪʦʚ. 
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2. ʇʨʦʚʝʩʪʠ ʢʣʠʥʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʙʝʣʠʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ; 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʯʘʩʪʦʪʫ ʠ ʩʪʨʫʢʪʫʨʫ ʦʩʣʦʞʥʝʥʠʡ 

ʧʦʩʪʧʨʦʮʝʜʫʨʥʦʛʦ ʧʝʨʠʦʜʘ. 

3. ʀʟʫʯʠʪʴ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʜʦ ʠ ʧʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʭʠʤʠʯʝʩʢʦʡ, 

ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʠ ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ, ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ. 

4. ʇʨʝʜʩʪʘʚʠʪʴ ʢʣʠʥʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʧʦʩʣʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ. 

5. ʆʙʦʩʥʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ, 

ʧʨʦʚʦʜʠʤʦʡ ʧʦʩʣʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʩ ʧʦʟʠʮʠʡ 

ʜʠʥʘʤʠʢʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ.  

6. ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʢʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʦʩʥʦʚʘʪʴ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʫʶ ʦʪʙʝʣʠʚʘʶʱʫʶ 

ʩʠʩʪʝʤʫ ʠ ʤʝʪʦʜ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: 

1. ɺʧʝʨʚʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʦ-

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʦʞʝʥ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʥʢʦʟʘʤʝʱʝʥʥʦʛʦ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʢʘʨʙʘʤʠʜʘ ʚ 

ʩʦʯʝʪʘʥʠʠ ʚ ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ. 

2. ɺʧʝʨʚʳʝ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʠʟʫʯʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ. 

3. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʜʠʥʘʤʠʢʝ ʧʦʩʪʧʨʦʮʝʜʫʨʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ; ʧʨʝʜʣʦʞʝʥ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ.  
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ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: 

1. ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʠ ʦʙʦʩʥʦʚʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʧʨʠ 

ʩʦʯʝʪʘʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʘ ʩ ʮʠʥʢʦʟʘʤʝʱʝʥʥʳʤ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʦʤ ʢʘʨʙʦʥʘʪʘ. 

2. ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʢʦʨʨʝʢʮʠʠ 

ʚʦʟʥʠʢʘʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʝʜʣʦʞʝʥ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʥʢʦʟʘʤʝʱʝʥʥʦʛʦ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʢʘʨʙʦʥʘʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ. 

3. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʨʷʜʘ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʚʣʝʥʘ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘʷ ʦʪʙʝʣʠʚʘʶʱʘʷ ʩʠʩʪʝʤʘ. 

4. ɺʧʝʨʚʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʦ-

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʣʦʞʝʥ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʥʢʦʟʘʤʝʱʝʥʥʦʛʦ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʢʘʨʙʦʥʘʪʘ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʩ 

ʜʠʩʢʦʣʦʨʠʪʦʤ ʩʦʧʨʝʞʝʥʦ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʝ ʟʫʙʘ ʠ ʨʘʟʚʠʪʠʝʤ ʧʦʩʪʧʨʦʮʝʜʫʨʥʦʡ 

ʛʠʧʝʨʝʩʪʝʟʠʠ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʨʘʞʝʥʥʦʡ ʧʨʠ 

ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʲʝʢʪʠʚʠʟʠʨʫʶʪ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ ʧʦʩʣʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʧʝʨʝʢʠʩʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʠ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʚ ʧʦʣʦʩʪʠ ʨʪʘ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʚ ʧʦʩʪʧʨʦʮʝʜʫʨʥʳʡ 

ʧʝʨʠʦʜ.  

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: 

ɸʚʪʦʨʦʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 184 ʠʩʪʦʯʥʠʢʘ ʩʧʝʮʠʘʣʴʥʦʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʣʝʤʝ. ʆʩʤʦʪʨʝʥʦ 

144 ʧʘʮʠʝʥʪʘ, ʚʭʦʜʠʚʰʠʭ ʚ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʝʪʦʜʠʢʠ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ, ʦʮʝʥʝʥʦ ʢʘʯʝʩʪʚʦ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʚ ʙʣʠʞʘʡʰʠʝ ʠ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ, ʘ ʪʘʢʞʝ ʠʭ ʚʣʠʷʥʠʝ 

ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʦ 

ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʦʪʙʝʣʠʚʘʥʠʝ 144 ʧʘʮʠʝʥʪʦʚ ʚ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪ 25 ʜʦ 45 ʣʝʪ. ʈʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ 

ʮʠʥʢʦʟʘʤʝʱʝʥʥʦʛʦ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʢʘʨʙʦʥʘʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 124 ʩʪʨʘʥʠʮʘʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʢʩʪʘ ʠ 

ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʛʣʘʚ ʦ ʤʘʪʝʨʠʘʣʘʭ ʠ ʤʝʪʦʜʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʘʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʩʫʞʜʝʥʠʷ, ʚʳʚʦʜʦʚ, 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʷ. ʉʧʠʩʦʢ 

ʣʠʪʝʨʘʪʫʨʳ ʩʦʩʪʦʠʪ ʠʟ 195 ʠʩʪʦʯʥʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ ï 94 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 101 

ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʘ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 20 ʨʠʩʫʥʢʘʤʠ, 15 

ʪʘʙʣʠʮʘʤʠ ʠ 1 ʧʨʠʣʦʞʝʥʠʝʤ. 
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ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʫ: 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʚʢʣʶʯʝʥʳ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʇʀʄʋè ʄʠʥʟʜʨʘʚʘ ʈʌ 

ʠ ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʧʨʦʧʝʜʝʚʪʠʢʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʌɻɹʆʋ ɺʆ çʇɻʄʋ ʠʤ. ʘʢʘʜʝʤʠʢʘ ɽ.ɸ. ɺʘʛʥʝʨʘè ʄʠʥʟʜʨʘʚʘ ʈʌ, 

ʚʥʝʜʨʝʥʳ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʌɻɹʆʋ 

ɺʆ çʇʀʄʋè ʄʠʥʟʜʨʘʚʘ ʈʌ, ɻɸʋɿ ʅʆ çʆʙʣʘʩʪʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʣʠʢʣʠʥʠʢʘè, ʉʦʨʤʦʚʩʢʦʛʦ ʬʠʣʠʘʣʘ ˉ1 ɻɸʋɿ ʅʆ çʆʙʣʘʩʪʥʘʷ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘè, ʂʘʥʘʚʠʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ɻɸʋɿ ʅʆ 

çʆʙʣʘʩʪʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘè, ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʬʠʣʠʘʣʘ ˉ2 

ɻɸʋɿ ʅʆ çʆʙʣʘʩʪʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘè. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʂʣʠʥʠʯʝʩʢʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʭʦʜʠʣʠ ʥʘ ʙʘʟʝ 

ʩʣʝʜʫʶʱʠʭ ʃʇʋ: ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʢʣʠʥʠʢʘ ʌɻɹʆʋ ɺʆ ʅʠʞɻʄɸ ʄɿ 

ʈʦʩʩʠʠ, ɻɹʋɿ ʅʆ ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʠʡ 

ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʡ ʜʠʩʧʘʥʩʝʨ, ʮʠʪʦʣʦʛʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ɻɹʋɿ ʅʆ 

ʅʆʂʆɼ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ɻʝʤʦʪʝʩʪ, ʢʘʬʝʜʨʘ ʙʠʦʭʠʤʠʠ ʠʤ. ɻ. ʗ. 

ɻʦʨʦʜʠʩʩʢʦʡ ʌɻɹʆʋ ɺʆ ʅʠʞɻʄɸ ʄɿ ʈʦʩʩʠʠ, ʯʘʩʪʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʢʣʠʥʠʢʠ ʆʆʆ çʄʝʜʕʩʪʦè ʛʦʨʦʜʘ ʅʠʞʥʝʛʦ ʅʦʚʛʦʨʦʜʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ 144 ʧʘʮʠʝʥʪʘ. ʀʟ 

ʥʠʭ 87 ʞʝʥʱʠʥʳ ʠ 57 ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 23 ʜʦ 42 ʣʝʪ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʠ 190 ʟʫʙʦʚ, ʫʜʘʣʝʥʥʳʭ ʧʦ ʦʨʪʦʜʦʥʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ. 

ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʦʩʴ ʦʪʙʝʣʠʚʘʥʠʝ 20 ʚʠʪʘʣʴʥʳʭ ʟʫʙʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ çʟʦʥʫ ʫʣʳʙʢʠè. 

ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ: 

I ʛʨʫʧʧʘ ï ʧʘʮʠʝʥʪʳ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ, ʚ ʩʦʩʪʘʚʝ 

ʢʦʪʦʨʦʡ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ 40% ʢʦʥʮʝʥʪʨʘʮʠʠ. 
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II  ʛʨʫʧʧʘ ï ʧʘʮʠʝʥʪʳ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ, ʚ ʩʦʩʪʘʚʝ 

ʢʦʪʦʨʦʡ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ 37% ʢʦʥʮʝʥʪʨʘʮʠʠ. 

III  ʛʨʫʧʧʘ ï ʧʘʮʠʝʥʪʳ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 35% ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. 

ʂʘʞʜʘʷ ʛʨʫʧʧʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʝʱʝ ʥʘ ʪʨʠ ʧʦʜʛʨʫʧʧʳ. 

ɺ ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʝ (ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʷ), ʚʢʣʶʯʘʶʱʝʡ 16 ʯʝʣʦʚʝʢ, ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ, ʧʨʦʚʦʜʠʤʦʡ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ 

ʦʪʙʝʣʠʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʤʘʣʴ-ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʡ ʣʠʢʚʠʜ.  

ɺʦ ʚʪʦʨʫʶ ʧʦʜʛʨʫʧʧʫ (ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ) ʚʦʰʣʠ 16 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ 

ʚ ʢʘʯʝʩʪʚʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʠʥʢʦʟʘʤʝʱʝʥʥʳʡ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ ʢʘʨʙʘʤʠʜʘ. 

ɺ ʪʨʝʪʴʶ ʧʦʜʛʨʫʧʧʫ (ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ) ʚʦʰʣʠ 16 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʜʣʷ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʠʥʢʦʟʘʤʝʱʝʥʥʳʡ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ ʢʘʨʙʘʤʠʜʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ. 

ɺʩʝʤ ʦʙʩʣʝʜʫʝʤʳʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʩʘʥʘʮʠʶ, ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʨʘʮʠʦʥʘʣʴʥʫʶ ʛʠʛʠʝʥʫ 

ʧʦʣʦʩʪʠ ʨʪʘ. ɹʳʣʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ 

ʨʪʘ, ʥʘʟʥʘʯʝʥʘ çʙʝʣʘʷ ʜʠʝʪʘè. ɺʩʝ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ 

ʘʥʢʝʪʠʨʦʚʘʥʠʶ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ, ʦʧʨʝʜʝʣʝʥʳ ʠʥʜʝʢʩʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ (Green-

Vermillion, 1964), ʂʇʋ (ɺʆɿ, 1980), ʧʘʨʦʜʦʥʪʘʣʴʥʳʡ  ʠʥʜʝʢʩ ʈʄɸ (ʉ.Parma, 

1960), ʠʥʜʝʢʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ (ʐʪʦʨʠʥʘ ɻ.ɹ., 1986), 

ʠʥʜʝʢʩ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ (ʐʪʦʨʠʥʘ ɻ.ɹ., 1986), ʧʨʦʙʘ 

ʐʠʬʬʘ (2009), ʧʨʦʙʘ ɸʢʩʘʤʠʪ (1979), ʦʧʨʝʜʝʣʝʥʠʝ ʮʚʝʪʘ ʧʦ ʰʢʘʣʝ VITA  

3DMaster, ʧʨʠʙʦʨʦʤ ShadeEyeNCC (Shofu, ʗʧʦʥʠʷ). ɺʩʝʤ ʦʙʩʣʝʜʫʝʤʳʤ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʜʦ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʠ ʯʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʦʥʦʚ ʉʘ ʧʦ ʤʝʪʦʜʠʢʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 
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ʦʧʨʝʜʝʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʦʥ-ʩʝʣʝʢʪʠʚʥʦʛʦ ʵʣʝʢʪʨʦʜʘ (ɽ.ʀ. ɽʨʣʳʢʠʥʘ ʠ ʩʦʘʚʪ., 

2008), ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ (ʤʘʩʣʷʥʦʡ, ʫʢʩʫʩʥʦʡ ʠ ʧʨʦʧʠʦʥʦʚʦʡ) ʩ ʧʦʤʦʱʴʶ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʠʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʈʘʜʠʦʥ ɽ.ɺ., 2002). 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʤʘʣʠ ʠ 

ʜʝʥʪʠʥʘ 190 ʫʜʘʣʝʥʥʳʭ ʧʦ ʦʨʪʦʜʦʥʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ ʟʫʙʦʚ (ʨʝʟʮʳ, ʢʣʳʢʠ, 

ʧʨʝʤʦʣʷʨʳ), ʠʟ ʥʠʭ 10 ʟʫʙʦʚ ï ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ, 180 ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʧʦ 60 ʟʫʙʦʚ ʚ 

ʢʘʞʜʦʡ: 

I ʛʨʫʧʧʘ ï ʟʫʙʳ, ʦʪʙʝʣʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ 

ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʩ 40% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. 

II  ʛʨʫʧʧʘ ï ʟʫʙʳ, ʦʪʙʝʣʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ 

ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʩ 37% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. 

III  ʛʨʫʧʧʘ ï ʟʫʙʳ, ʦʪʙʝʣʝʥʥʳʝ ʤʝʪʦʜʠʢʦʡ ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ ʩ 35% 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. 

ʂʘʞʜʘʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʛʨʫʧʧ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʠʣʘʩʴ ʝʱʝ ʥʘ 

3 ʧʦʜʛʨʫʧʧʳ: 

I ʧʦʜʛʨʫʧʧʘ (ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ) ï ʟʫʙʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʮʠʥʢʦʟʘʤʝʱʝʥʥʳʤ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʦʤ ʢʘʨʙʦʥʘʪʘ (14 ʟʫʙʦʚ). 

II  ʧʦʜʛʨʫʧʧʘ (ʦʧʳʪʥʘʷ) ï ʟʫʙʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʮʠʥʢʦʟʘʤʝʱʝʥʥʳʤ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʦʤ ʢʘʨʙʦʥʘʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ (14 ʟʫʙʦʚ). 

III  ʧʦʜʛʨʫʧʧʘ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) ï ʟʫʙʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʵʤʘʣʴ-ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʤ ʣʠʢʚʠʜʦʤ (14 ʟʫʙʦʚ). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʤʝʥʷʣʠʩʴ ʪʨʠ ʚʠʜʘ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ: 

1. Opalescence Xtra Boost (Ultradent, ʉʐɸ) ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ, ʚ 

ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ 40% ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ.  

2. Amazing White Universal Extra (Amazing White, ʉʐɸ) 

ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ 37% ʧʝʨʝʢʠʩʴ 

ʚʦʜʦʨʦʜʘ. 
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3. Beyond Polus (BEYOND POLUS, ʉʐɸ) ʩʚʝʪʦʚʦʡ ʘʢʪʠʚʘʮʠʠ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ 35% ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ.  

ɼʣʷ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʤʘʣʴ 

ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʡ ʣʠʢʚʠʜ (Humanchemie, ɻʝʨʤʘʥʠʷ), ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ 

ʙʝʟʚʦʜʥʳʡ ʬʪʦʨʠʩʪʳʡ ʩʠʣʠʢʘʪ ʤʘʛʥʠʷ, ʙʝʟʚʦʜʥʳʡ ʬʪʦʨʠʩʪʳʡ ʩʠʣʠʢʘʪ ʤʝʜʠ-II , 

ʬʪʦʨʠʩʪʳʡ ʥʘʪʨʠʡ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʜʠʩʧʝʨʩʪʥʘʷ ʛʠʜʨʦʦʢʠʩʴ ʢʘʣʴʮʠʷ; 

Stomysens (Biorepair, ʀʪʘʣʠʷ) ʥʘ ʦʩʥʦʚʝ ʮʠʥʢʦʟʘʤʝʱʝʥʥʦʛʦ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ 

ʢʘʨʙʦʥʘʪʘ, ʘ ʪʘʢʞʝ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʨʠʙʦʨ ʃʘʟʤʠʢ (ʄʘʪʨʠʢʩ, ʈʦʩʩʠʷ). 

ɼʣʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʰʣʠʬʳ ʫʜʘʣʝʥʥʳʭ 

ʨʝʟʮʦʚ, ʢʣʳʢʦʚ ʠ ʧʨʝʤʦʣʷʨʦʚ ʧʦ ʤʝʪʦʜʠʢʝ ʂʦʩʪʠʣʝʥʢʦ ʀ.ʇ. ʠ ɹʦʡʢʦ ʀ.ɺ., 

ʚʢʣʶʯʘʶʱʝʡ ʬʠʢʩʘʮʠʶ, ʦʙʝʟʚʦʞʠʚʘʥʠʝ, ʟʘʣʠʚʢʫ ʚ ʧʘʨʘʬʠʥ ʠ ʦʢʨʘʰʠʚʘʥʠʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ Vizo ï 101. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ: 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʦʞʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʥʘ: ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʪʦʤʘʪʦʣʦʛʠʠè, 

ʧʦʩʚʷʱʝʥʥʦʡ 70-ʣʝʪʠʶ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ 

(ʉʘʨʘʥʩʢ, 2017); ʥʘ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʚʦʣʞʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʥʦʚʘʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï ʙʫʜʫʱʝʝ ʤʝʜʠʮʠʥʳè (ʉʘʨʘʥʩʢ, 

2017); ʥʘ III ʚʩʝʨʦʩʩʠʡʩʢʦʡ 14-ʦʡ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ ʥʘʫʯʥʦʡ ʩʝʩʩʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʪʫʜʝʥʪʦʚ 

çʉʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ ʤʝʜʠʮʠʥʳè (ʅʠʞʥʠʡ 

ʅʦʚʛʦʨʦʜ, 2017). 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʦʙʩʫʞʜʘʣʩʷ ʥʘ ʟʘʩʝʜʘʥʠʷʭ ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʅʠʞɻʄɸè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. ɸʧʨʦʙʘʮʠʷ 

ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʦʚʝʜʝʥʘ 26 ʘʧʨʝʣʷ 2018 ʛʦʜʘ ʥʘ ʩʦʚʤʝʩʪʥʦʤ ʟʘʩʝʜʘʥʠʠ 

ʢʘʬʝʜʨ: ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʦʡ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ, ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, 

ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ 

ʭʠʨʫʨʛʠʠ, ʢʘʬʝʜʨʳ ʌʇʂɺ ʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʠ ʠʤʧʣʘʥʪʦʣʦʛʠʠ 

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 7 ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 4- ʚ ʞʫʨʥʘʣʝ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʤ ɺɸʂ, 1 ï ʚ ʞʫʨʥʘʣʝ Scopus. 
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ɻʣʘʚʘ 1. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

1.1. ɺʠʜʳ ʜʠʩʢʦʣʦʨʠʪʦʚ 

ʎʚʝʪ ʟʫʙʦʚ, ʥʘʨʷʜʫ ʩ ʠʭ ʬʦʨʤʦʡ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʠʤ ʵʩʪʝʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʝʤ, ʘ ʚʦʧʨʦʩʘʤ ʵʩʪʝʪʠʢʠ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʧʘʮʠʝʥʪʘʤʠ ʫʜʝʣʷʝʪʩʷ ʩʘʤʦʝ ʧʨʠʩʪʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʢ ʩʪʦʤʘʪʦʣʦʛʘʤ ʚʩʝ ʯʘʱʝ 

ʦʙʨʘʱʘʶʪʩʷ ʧʘʮʠʝʥʪʳ ʩ ʧʨʦʩʴʙʘʤʠ ʩʜʝʣʘʪʴ ʟʫʙʳ ʩʚʝʪʣʝʝ. ɾʝʣʘʥʠʝ ʥʘʩʝʣʝʥʠʷ 

ʠʤʝʪʴ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʫʶ ʫʣʳʙʢʫ, ʙʦʣʝʝ ʟʜʦʨʦʚʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʦʙʘʷʥʠʝ ʩʦʟʜʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʷʚʣʝʥʠʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʟʫʙʦʚ [2, 3, 4]. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʘʶʪ ʜʚʘ ʪʠʧʘ ʦʢʨʘʰʠʚʘʥʠʷ ʟʫʙʦʚ: ʚʥʝʰʥʝʝ 

(ʢʨʘʩʠʪʝʣʠ ʦʩʘʞʜʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʘ) ʠ ʚʥʫʪʨʝʥʥʝʝ (ʢʨʘʩʠʪʝʣʠ 

ʧʨʦʥʠʢʘʶʪ ʚ ʪʚʝʨʜʳʝ ʪʢʘʥʠ ʟʫʙʘ). ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʚʥʝʰʥʝʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʨʘʩʠʪʝʣʝʡ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʢʦʬʝ, ʯʘʝ, ʢʨʘʩʥʦʤ ʚʠʥʝ, ʪʘʙʘʢʝ, ʧʨʷʥʦʩʪʷʭ, ʬʨʫʢʪʘʭ ʠ ʜʨʫʛʠʭ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚʥʝʰʥʝʝ ʦʢʨʘʰʠʚʘʥʠʝ ʟʫʙʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʦ ʜʣʠʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʢʦʪʦʨʳʭ ʣʝʢʘʨʩʪʚ ʠ 

ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʧʦʣʦʩʢʘʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ (ʭʣʦʨʛʝʢʩʠʜʠʥ, ʤʝʨʠʜʦʣ) ʠʣʠ 

ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ. ɽʩʣʠ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʟʫʙʦʚ ʩʚʷʟʘʥʦ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʚʥʝʰʥʠʤ ʦʢʨʘʰʠʚʘʥʠʝʤ, ʪʦ ʵʪʦʪ ʢʦʩʤʝʪʠʯʝʩʢʠʡ ʜʝʬʝʢʪ 

ʦʯʝʥʴ ʣʝʛʢʦ ʫʩʪʨʘʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʯʠʩʪʢʠ 

ʟʫʙʦʚ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʟʫʙʦʚ, ʚʦʟʚʨʘʱʝʥʠʷ ʧʨʝʞʥʝʛʦ ʦʪʪʝʥʢʘ, ʩʝʛʦʜʥʷ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ [2, 3, 

4]. 

ɺʥʫʪʨʝʥʥʝʝ ʦʢʨʘʰʠʚʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʥʘʣʝʪʘ, ʘ ʠʟʤʝʥʝʥʠʝʤ ʮʚʝʪʘ ʵʤʘʣʠ ʠʣʠ ʜʝʥʪʠʥʘ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʝʤ ʥʝʢʦʪʦʨʳʭ 

ʤʝʜʠʢʘʤʝʥʪʦʚ ʠ ʚʦʟʨʘʩʪʘʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ. ʉ 

ʚʦʟʨʘʩʪʦʤ ʮʚʝʪ ʟʫʙʦʚ ʥʝʠʟʙʝʞʥʦ ʤʝʥʷʝʪʩʷ, ʪʘʢ ʢʘʢ ʠʩʪʦʥʯʘʶʪʩʷ ʪʚʝʨʜʳʝ ʪʢʘʥʠ 

ʟʫʙʦʚ ʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʢʨʘʩʷʱʠʤ ʥʘʧʠʪʢʘʤ, ʧʨʦʜʫʢʪʘʤ ʠ 
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ʪʘʙʘʢʫ. ʉʦ ʚʨʝʤʝʥʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʵʤʘʣʠ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʣʦʩʢʠʤ ʠ 

ʥʘʯʠʥʘʝʪ ʪʝʨʷʪʴ ʩʚʦʶ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʠʟʤʝʥʷʷ ʪʝʤ ʩʘʤʳʤ ʮʚʝʪ ʟʫʙʘ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʘʙʦʪʢʘ ʟʘʤʝʩʪʠʪʝʣʴʥʦʛʦ ʜʝʥʪʠʥʘ, 

ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʚʝʨʜʳʭ 

ʪʢʘʥʷʭ ʧʨʠʚʦʜʷʪ ʢ ʩʦʩʪʦʷʥʠʶ, ʢʦʪʦʨʦʝ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʩʪʘʨʯʝʩʢʠʝ ʟʫʙʳè. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʟʫʙʦʚ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚʥʫʪʨʠ ʧʦʣʦʩʪʠ ʟʫʙʘ ʠʣʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ 

ʥʝʢʦʪʦʨʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʣʦʤʙʠʨʦʚʘʥʠʷ ʢʦʨʥʝʚʳʭ ʢʘʥʘʣʦʚ. ʊʘʢʞʝ 

ʚʥʫʪʨʝʥʥʝʝ ʦʢʨʘʰʠʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʜʝʬʝʢʪʘʤʠ ʨʘʟʚʠʪʠʷ 

ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʠ ʨʘʟʣʠʯʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ [8, 29, 49, 50, 51, 52].  

ʄʥʦʛʦʦʙʨʘʟʠʝ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʠʩʢʦʣʦʨʠʪʘ 

ʟʫʙʦʚ, ʧʨʠʚʝʣʦ ʢ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʫ 

ʥʘʩʝʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʣʦʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ 

ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʜʠʩʢʦʣʦʨʠʪʘ ʟʫʙʦʚ [2, 3, 4, 9, 68]. 

1.2. ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ 

ʆʜʥʦʡ ʠʟ ʬʫʥʢʮʠʡ ʵʤʘʣʠ ʷʚʣʷʝʪʩʷ ʚʦʩʧʨʠʷʪʠʝ ʞʝʚʘʪʝʣʴʥʳʭ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʧʝʨʝʜʘʯʘ ʠʭ ʥʘ ʜʝʥʪʠʥ, ʚ ʢʦʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʷ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʠ ʛʘʩʷʪʩʷ ʚ ʢʦʨʦʥʢʦʚʦʡ ʠ ʢʦʨʥʝʚʦʡ ʯʘʩʪʷʭ ʜʝʥʪʠʥʘ ʟʫʙʘ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʪʨʫʢʪʫʨʘ 

ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʜʝʥʪʠʥʘ, ʢʦʪʦʨʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ 

ʨʘʙʦʪʳ ʥʘ ʩʞʘʪʠʝ ʠ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʥʘ ʨʘʩʪʷʞʝʥʠʝ [45]. 

ʕʤʘʣʴ ʟʫʙʘ ʩʦʩʪʦʠʪ ʠʟ ʵʤʘʣʝʚʳʭ ʧʨʠʟʤ, ʢʦʪʦʨʳʝ, ʥʘʯʠʥʘʷ ʦʪ ʵʤʘʣʝʚʦ-

ʜʝʥʪʠʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʧʫʯʢʠ ʠ, ʠʟʛʠʙʘʷʩʴ, ʥʘʧʨʘʚʣʷʶʪʩʷ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʟʫʙʘ ʚ ʵʤʘʣʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 

5-12 ʤʠʣʣʠʦʥʦʚ ʪʘʢʠʭ ʧʨʠʟʤ [12,13,45,]. 

ʆʪ ʵʤʘʣʝʚʦ-ʜʝʥʪʠʥʥʦʡ ʛʨʘʥʠʮʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʦʢʢʣʶʟʠʦʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʤʘʣʝʚʳʝ ʧʨʠʟʤʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʦʜ ʫʛʣʦʤ 45Á. ʅʘʠʙʦʣʝʝ 

ʧʣʦʪʥʘʷ, ʩʢʣʝʨʦʟʠʨʦʚʘʥʥʘʷ ʧʦʣʦʩʢʘ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʵʤʘʣʠ 

ʚ ʦʙʣʘʩʪʠ ʦʢʢʣʶʟʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʵʢʚʘʪʦʨʘ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ 

ʮʝʤʝʥʪʫ ʢʦʨʥʷ ʩʣʦʡ ʵʤʘʣʠ ʠʩʪʦʥʯʘʝʪʩʷ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʠʤʝʝʪʩʷ 
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ʧʨʦʩʚʝʪʣʝʥʠʝ ʵʤʘʣʝʚʦʛʦ ʤʘʪʨʠʢʩʘ. ʕʤʘʣʝʚʦʡ ʩʣʦʡ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʦʣʴʢʠ 

(ʥʦʜʫʣʶʩʳ) ʟʘ ʩʯʝʪ ʧʝʨʧʝʥʜʠʢʫʣʣʷʨʥʦ ʥʘʧʨʘʚʣʝʥʥʳʭ ʦʪ ɻʤʘʣʝʚʦ-ʜʝʥʪʠʥʥʦʡ 

ʛʨʘʥʠʮʳ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʘ ʩʣʘʙʦʣʶʤʠʥʝʩʮʠʨʫʶʱʠʭ ʧʠʨʘʤʠʜ, ʦʙʨʘʱʝʥʥʳʭ 

ʚʝʨʰʠʥʦʡ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʘ [18, 45]. 

ʄʝʞʜʫ ʧʨʠʟʤʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ 

ʤʠʢʨʦʧʨʦʩʪʨʘʥʩʪʚ, ʢʦʪʦʨʳʡ ʩ ʚʦʟʨʘʩʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ [18, 45]. 

ɺ ʭʚʦʩʪʝ ʧʨʠʟʤʳ ʥʘʙʣʶʜʘʶʪʩʷ ʢʨʠʩʪʘʣʣʳ ʵʤʘʣʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʣʝʢʫʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʠʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʧʘʨʘʣʣʝʣʴʥʦ ʠʭ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜ ʫʛʣʦʤ 20-45 ʛʨʘʜʫʩʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ ʵʤʘʣʠ 

ʩʪʘʙʠʣʴʥʦʡ ʩʯʠʪʘʶʪ ʮʝʣʦʩʪʥʫʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ, ʧʦʵʪʦʤʫ 

ʩʦʦʪʥʦʰʝʥʠʷ ʠʦʥʦʚ ʚ ʢʘʣʴʮʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʢʘʥʷʭ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʩʣʦʚʠʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ [54, 55]. 

ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʵʤʘʣʠ ʫʜʘʣʝʥʥʦʛʦ ʜʝʚʠʪʘʣʴʥʦʛʦ ʟʫʙʘ 

ʚʠʜʥʳ ʝʩʪʝʩʪʚʝʥʥʳʝ ʙʦʨʦʟʜʳ, ʮʘʨʘʧʠʥʳ ʠ ʤʠʢʨʦʪʨʝʱʠʥʳ. ɺʩʪʨʝʯʘʶʪʩʷ 

ʦʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʚ ʚʠʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʥʘʩʣʦʝʥʠʡ. ɺ ʮʝʣʦʤ ʧʦʚʝʨʭʥʦʩʪʴ 

ʵʤʘʣʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʩ ʥʘʣʠʯʠʝʤ 

ʥʝʙʦʣʴʰʠʭ ʫʛʣʫʙʣʝʥʠʡ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ ʜʠʘʤʝʪʨʦʤ ʜʦ 2 ʤʤ, ʚ ʮʝʥʪʨʝ ʢʦʪʦʨʳʭ 

ʥʘʭʦʜʠʪʩʷ ʚʳʭʦʜ ʵʤʘʣʝʚʳʭ ʧʨʠʟʤ [11, 12, 13, 14, 45]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʰʣʠʬʦʚ ʠʥʪʘʢʪʥʳʭ ʟʫʙʦʚ, 

ʫʜʘʣʝʥʥʳʭ ʧʦ ʦʨʪʦʜʦʥʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ, ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʵʤʘʣʴ 

ʟʫʙʘ, ʢʦʪʦʨʘʷ ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ ʧʦʢʨʳʪʘ ʧʝʣʣʠʢʫʣʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʬʠʙʨʦʟʥʦʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʊʦʣʱʠʥʘ ʵʤʘʣʝʚʦʛʦ ʩʣʦʷ ʥʝʨʘʚʥʦʤʝʨʥʘ: 

ʥʘʠʙʦʣʝʝ ʪʦʣʩʪʳʡ ʩʣʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʙʫʛʨʦʚ, ʪʦʛʜʘ ʢʘʢ ʚ ʦʙʣʘʩʪʠ 

ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʟʫʙʘ ʧʦʩʪʝʧʝʥʥʦ ʠʩʪʦʥʯʘʝʪʩʷ, ʧʝʨʝʭʦʜʷ ʚ ʮʝʤʝʥʪ [11, 12, 13, 

14, 45].  

ʈʘʙʦʪʳ ʨʷʜʘ ʘʚʪʦʨʦʚ ʦʪʨʘʞʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ 

ʵʤʘʣʠ, ʫʢʘʟʳʚʘʷ ʥʘ ʙʦʣʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʛʣʫʙʦʢʠ ʩʣʦʠ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ ʢʘʨʠʝʩʫ, ʦʪʣʠʯʘʶʱʠʡʩʷ 

ʤʠʢʨʦʪʚʝʨʜʦʩʪʴʶ ʠ ʙʦʣʴʰʠʤ ʬʠʟʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ [11, 12, 13, 45, 52, 

55].  
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ʀʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ, ʘ ʠʤʝʥʥʦ 

ʧʨʦʯʥʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ, ʪʝʩʥʦ ʩʚʷʟʘʥʳ. ɿʥʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ ʧʦʟʚʦʣʷʝʪ ʛʣʫʙʞʝ 

ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʠʭ ʨʘʙʦʪʳ. ɸʥʘʣʠʟ ʛʠʩʪʦʛʨʘʤʤʳ ʧʣʦʪʥʦʩʪʠ ʵʤʘʣʠ ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʚ ʦʙʣʘʩʪʠ ʵʢʚʘʪʦʨʘ ʟʫʙʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʦʣʱʠʥʘ ʵʤʘʣʠ 

ʜʦʭʦʜʠʪ ʜʦ 1,45 ʤʤ [45]. 

ɿʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʝʡ ʜʝʥʪʠʥʘ ʠ ʵʤʘʣʠ ʨʘʟʣʠʯʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʥʦ ʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʟʫʙʘ. ʇʦʢʘʟʘʪʝʣʠ ʧʣʦʪʥʦʩʪʠ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 

ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʦʪ 11 400 ʜʦ 4500 ɽɼ 

ʥʘ ʛʨʘʥʠʮʝ ʩ ʜʝʥʪʠʥʦʤ, ʧʨʠʯʝʤ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʝʡ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʵʤʘʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʚʠʜʝ ʯʝʨʝʜʫʶʱʠʭʩʷ, ʥʝ ʤʝʥʝʝ 30, 

ʨʘʟʥʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʠʭ ʚʝʣʠʯʠʥʘ ʚ ʵʤʘʣʠ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʚ ʧʨʝʜʝʣʘʭ 

1200 ɽɼ ʠ ʰʘʛʦʤ ʚ 0,05 ʤʤ. ʉʥʘʨʫʞʠ ʵʤʘʣʴ ʥʘ ʪʦʣʱʠʥʫ ʜʦ 0,15 ʤʤ ʟʘʢʨʳʪʘ 

ʤʠʥʝʨʘʣʴʥʳʤ ʩʣʦʝʤ ʩ ʧʣʦʪʥʦʩʪʴʶ ʜʦ 500 ɽɼ. ʇʦʣʘʛʘʶʪ, ʯʪʦ ʵʪʦ ʧʝʣʣʠʢʫʣʘ ʩ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʠ ʙʝʣʢʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʉ ʛʣʫʙʠʥʳ 0,15 ʜʦ 0,3 ʤʤ 

ʩʦʙʩʪʚʝʥʥʦ ʚ ʵʤʘʣʠ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʝʡ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ ʜʦ ʚʝʣʠʯʠʥʳ ʚ 

11400 ɽɼ. ʅʘ ʰʣʠʬʘʭ ʟʫʙʘ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʦʤʦʛʝʥʥʦʤʫ ʩʣʦʶ ʵʤʘʣʠ. 

ʇʨʠʯʝʤ ʚ ʛʦʤʦʛʝʥʥʦʤ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʩ ʛʣʫʙʠʥʳ 0,15 ʜʦ 0,3 ʤʤ ʟʥʘʯʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ ʜʦ ʤʘʢʩʠʤʘʣʴʥʳʭ (11 400 ɽɼ) 

ʩ ʰʘʛʦʤ 0,05 ʤʤ, ʦʪ ʛʣʫʙʠʥʳ 0,3 ʜʦ 0,45 ʤʤ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʝʡ ʩʥʠʞʘʶʪʩʷ 

ʧʦʩʪʝʧʝʥʥʦ ʜʦ ʟʥʘʯʝʥʠʷ 9400 ɽɼ [45]. 

ʅʘ ʛʣʫʙʠʥʝ 1,45ð1,50 ʤʤ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʭʦʜʘ ʵʤʘʣʠ ʚ ʜʝʥʪʠʥ ʧʣʦʪʥʦʩʪʴ 

ʵʤʘʣʠ ʨʝʟʢʦ ʧʘʜʘʝʪ ʦʪ ʚʝʣʠʯʠʥʳ 8350 ʜʦ 4500 ɽɼ ʚ ʦʙʣʘʩʪʠ ʢʦʥʪʘʢʪʘ ʩ 

ʜʝʥʪʠʥʦʤ. ɿʘʪʝʤ ʚ ʦʙʣʘʩʪʠ ʜʝʥʪʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʜʲʝʤ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʝʡ 

ʜʦ 5650 ɽɼ ʥʘ ʛʣʫʙʠʥʝ 1,55 ʤʤ. ʂʦʣʝʙʘʥʠʷ ʚʝʣʠʯʠʥ ʧʣʦʪʥʦʩʪʝʡ ʜʝʥʪʠʥʘ 

ʩʦʩʪʘʚʣʷʶʪ ʦʪ 5650 ʜʦ 4500 ɽɼ ʩ ʰʘʛʦʤ ʧʣʦʪʥʦʩʪʝʡ 0,05 ʤʤ [45]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʚ ʦʙʣʘʩʪʠ ʵʢʚʘʪʦʨʘ ʟʫʙʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʯʝʨʝʜʫʶʱʠʝʩʷ ʨʘʟʥʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʩʣʦʠ 

ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ ʩ ʰʘʛʦʤ ʚ 0,05 ʤʤ, ʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʳ 



18 
 

ʧʦ ʪʠʧʫ "ʩʘʥʜʚʠʯʘ" ʠʣʠ "ʣʫʢʦʚʠʮʳ", ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʢʘʢ ʞʝʚʘʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ, ʪʘʢ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʢʦʣʝʙʘʥʠʷ 

[45]. 

ɸʥʘʣʠʟ ʛʠʩʪʦʛʨʘʤʤʳ ʧʣʦʪʥʦʩʪʝʡ ʟʫʙʘ ʚ ʦʙʣʘʩʪʠ ʝʛʦ ʰʝʡʢʠ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʵʤʘʣʴ ʩʥʘʨʫʞʠ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 0,1 ʤʤ ʧʦʢʨʳʪʘ ʧʝʣʣʠʢʫʣʦʡ ʩ ʚʝʣʠʯʠʥʘʤʠ ʦʪ 

500 ʜʦ 7300 ɽɼ.ʅʘ ʛʣʫʙʠʥʝ ʦʪ 0,1 ʜʦ 0,2 ʤʤ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʝʡ ʵʤʘʣʠ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʶʪ ʜʦ 15 750 ɽɼ. ɿʘʪʝʤ ʠʜʝʪ ʧʣʘʚʥʳʡ ʩʧʘʜ ʧʣʦʪʥʦʩʪʝʡ ʵʤʘʣʠ ʦʪ 0,2 

ʤʤ ʜʦ ʛʣʫʙʠʥʳ 0,5 ʤʤʩ ʚʝʣʠʯʠʥʘʤʠ ʜʦ 12 800 ɽɼ. ʆʪ ʛʣʫʙʠʥʳ 0,5 ʜʦ 0,6ʤʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʟʢʠʡ ʩʧʘʜ ʟʥʘʯʝʥʠʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʵʤʘʣʠ ʜʦ ʚʝʣʠʯʠʥʳ ʚ 7500 

ɽɼ. ʅʘ ʛʣʫʙʠʥʝ ʦʪ 0,6ʜʦ 0,75 ʤʤ ʚʳʷʚʣʝʥʘ ʟʦʥʘ ʧʝʨʝʭʦʜʘ ʵʤʘʣʠ ʚ ʜʝʥʪʠʥ, 

ʠʤʝʶʱʘʷ ʙʦʣʝʝ ʧʣʘʚʥʳʡ ʚʠʜ, ʩ ʚʝʣʠʯʠʥʘʤʠ ʦʪ 7500 ʜʦ 7900 ɽɼ ʧʣʦʪʥʦʩʪʝʡ 

[45].  

ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʵʤʘʣʠ ʩʦʩʪʦʠʪ ʠʟ ʙʝʣʢʦʚ, ʣʠʧʠʜʦʚ ʠ ʫʛʣʝʚʦʜʦʚ. 

ɺ ʙʝʣʢʘʭ ʵʤʘʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʨʘʢʮʠʠ: ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʢʠʩʣʦʪʘʭ ʠ 

ʕɼʊɸ ï 0,17%, ʥʝʨʘʩʪʚʦʨʠʤʳʝ ï 0,18%, ʧʝʧʪʠʜʳ ʠ ʘʤʠʥʦʢʠʩʣʦʪʳ ï 0,15%. 

ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʙʝʣʢʦʚ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 0,5%, 

ʠʤʝʝʪ ʧʨʠʟʥʘʢʠ ʢʝʨʘʪʠʥʦʚ. ʊʘʢʞʝ ʚ ʵʤʘʣʠ ʦʙʥʘʨʫʞʝʥʳ ʣʠʧʠʜʳ (0,6%), 

ʮʠʪʨʘʪʳ (0,1%), ʧʦʣʠʩʘʭʘʨʠʜʳ (1,65ʤʛ ʫʛʣʝʚʦʜʦʚ/100ʛ ʵʤʘʣʠ) [12, 13, 45]. 

ʇʨʠ ʫʯʘʩʪʠʠ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ ʧʦʣʷʨʥʳʭ ʣʠʧʠʜʦʚ ʬʠʙʨʠʣʣʷʨʥʳʡ ʧʨʦʪʝʠʜ 

ʠ ʢʘʣʴʮʠʡʩʚʷʟʳʚʘʶʱʠʡ ʙʝʣʦʢ ʦʙʨʘʟʫʝʪ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʨʛʘʥʠʯʝʩʢʫʶ ʤʘʪʨʠʮʫ ʵʤʘʣʠ. ʕʪʦʪ ʢʦʤʧʣʝʢʩ 

ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʙʫʬʝʨʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ, ʩʚʷʟʳʚʘʷ ʠʦʥʳ ʢʘʣʴʮʠʷ, 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʨʦʩʪ ʢʨʠʩʪʘʣʣʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʮʝʩʩʫ ʢʘʣʴʮʠʬʠʢʘʮʠʠ [12, 13, 

45]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʪʨʫʢʪʫʨʳ ʢʨʠʩʪʘʣʣʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʵʤʘʣʴ ʟʫʙʦʚ 

ʩʦʩʪʦʠʪ ʠʟ ʘʧʧʘʪʠʪʦʚ ʤʥʦʛʠʭ ʪʠʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʘʨʙʦʥʘʪ-, ʭʣʦʨ-, ʬʪʦʨ-, 

ʩʪʨʦʥʮʠʡʘʧʘʪʠʪʦʚ, ʦʜʥʘʢʦ ʦʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ [70].  

ʅʝʘʧʘʪʠʪʥʳʝ ʬʦʨʤʳ ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ 2 % ʟʨʝʣʦʡ ʵʤʘʣʠ. ʆʥʠ ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʘʤʠ ʤʠʥʝʨʘʣʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʨʘʟʚʠʪʠʷ ʟʫʙʘ, ʘ ʪʘʢʞʝ ʩʣʫʞʘʪ ʨʝʟʫʣʴʪʘʪʦʤ 

ʥʘʨʫʰʝʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʩʣʝ ʝʛʦ ʧʨʦʨʝʟʳʚʘʥʠʷ [70]. 
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ʂʨʠʩʪʘʣʣʳ ʘʧʘʪʠʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʘʣʴʮʠʷ (33-39%) ʠ ʬʦʩʬʘʪʦʚ (16-18%), ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʪʦʨʳʭ 

ʚ ʵʤʘʣʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 1,67. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʵʤʘʣʠ ʥʘʠʙʦʣʝʝ 

ʥʘʩʳʱʝʥ ʜʘʥʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ, ʪʦʛʜʘ ʢʘʢ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʵʤʘʣʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ ʩʥʠʞʘʝʪʩʷ. ʊʘʢʞʝ ʥʘʠʙʦʣʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ 

ʷʚʣʷʝʪʩʷ ʦʢʢʣʶʟʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʨʦʥʢʠ ʟʫʙʘ, ʘ ʥʘʠʤʝʥʝʝ ï ʧʨʠʜʝʩʥʝʥʚʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʝʭ ʟʫʙʦʚ, ʘ ʪʘʢʞʝ ʬʠʩʩʫʨʳ [12, 13]. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʵʤʘʣʠ ʨʘʟʣʠʯʥʘ ʠ ʫʩʣʦʚʥʦ ʜʝʣʠʪʩʷ ʥʘ 

ʪʨʠ ʛʨʫʧʧʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʦʚ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʵʤʘʣʠ, ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʥʘʩʳʱʝʥ ʬʪʦʨʦʤ, ʮʠʥʢʦʤ, 

ʩʚʠʥʮʦʤ, ʩʫʨʴʤʦʡ, ʞʝʣʝʟʦʤ. ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʵʣʝʤʝʥʪʳ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʣʦʷ ʵʤʘʣʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥ r ʥʘʪʨʠʝʤ, ʤʘʛʥʠʝʤ ʠ ʢʘʨʙʦʥʘʪʘʤʠ. ʂ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪ ʩʪʨʦʥʮʠʡ, ʤʝʜʴ, ʘʣʶʤʠʥʠʡ, ʢʘʣʠʡ, ʢʦʪʦʨʳʝ 

ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʦʣʱʠ ʵʤʘʣʠ [12, 13]. 

ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʵʤʘʣʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʦʤ, ʪʘʢ ʢʘʢ ʠʛʨʘʝʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʟʫʙʘ ʧʦʩʣʝ ʝʛʦ ʧʨʦʨʝʟʳʚʘʥʠʷ. ʇʨʦʥʠʮʘʝʤʦʩʪʴ ʵʤʘʣʠ ʨʘʟʣʠʯʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʨʘʟʤʝʨʘ ʤʦʣʝʢʫʣ ʠ ʟʘʨʷʜʘ ʠʦʥʦʚ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʯʝʨʝʟ ʥʝʝ ʧʨʦʥʠʢʘʶʪ. 

ʆʜʥʦʚʘʣʝʥʪʥʳʝ ʠʦʥʳ ʧʨʦʥʠʢʘʶʪ ʣʫʯʰʝ, ʯʝʤ ʜʚʫʚʘʣʝʥʪʥʳʝ. ʊʘʢʞʝ ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ ʠ ʟʘʨʷʜ ʯʘʩʪʠʮ. ʆʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʣʫʯʰʝ 

ʧʨʦʥʠʢʘʶʪ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ, ʪʘʢʞʝ ʢʘʢ ʠ ʢʨʫʧʥʳʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʥʠʢʘʶʪ ʭʫʞʝ. ʆʥʠ ʘʜʩʦʨʙʠʨʫʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʨʠʩʪʘʣʣʘ ʠ ʥʝ ʠʟʤʝʥʷʷ ʠʭ ʬʦʨʤʫ ʤʦʛʫʪ ʙʳʪʴ ʜʝʩʦʨʙʠʨʦʚʘʥ.r ʅʝʢʦʪʦʨʳʤʠ 

ʫʯʝʥʳʤʠ ʚʳʷʚʣʝʥʘ ʥʠʟʢʘʷ ʧʨʦʥʠʢʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʘʪʦʚ, 

ʢʦʪʦʨʘʷ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʘ ʩ ʩʦʝʜʠʥʝʥʠʝʤ ʜʘʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʩ ʘʧʘʪʠʪʘʤʠ 

ʵʤʘʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʤʘʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʠʩʪʫʶ ʤʝʤʙʨʘʥʫ [12, 13]. 

ʀʦʥʥʳʡ ʦʙʤʝʥ ʧʨʦʥʠʢʘʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʵʤʘʣʴ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʩʢʦʣʴʢʦ 

ʪɻʘʧʦʚ. ʏʝʨʝʟ ʤʠʢʨʦʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʤʘʣʠ ʠʦʥʳ ʜʠʬʬʫʥʜʠʨʫʶʪ 

ʯʝʨʝʟ ʞʠʜʢʠʡ ʩʣʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʨʠʩʪʘʣʣʘ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʦʪʜʝʣʳ 
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ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ. ʇʝʨʚʘʷ ʩʪʘʜʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʥʠʤʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʪʦʛʜʘ ʢʘʢ ʪʨʝʪʴʷ ʤʦʞʝʪ ʜʣʠʪʴʩʷ ʜʝʩʷʪʢʠ ʜʥʝʡ [12, 13, 63]. 

ɿʫʙ ʠʤʝʝʪ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʟ-ʟʘ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʥʝʢʦʪʦʨʳʭ ʝʛʦ ʦʪʜʝʣʦʚ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʨʘʟʣʠʯʥʘ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʵʤʘʣʠ. ʊʘʢ, 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʨʠʰʝʝʯʥʦʡʦʙʣʘʩʪʠ 

ʵʤʘʣʠ, ʚ ʟʦʥʝ ʩʣʝʧʳʭ ʷʤʦʢ ʠ ʬʠʩʩʫʨʘʭ. ʉʨʝʜʥʠʝ ʩʣʦʠ ʵʤʘʣʠ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ 

ʧʨʦʥʠʮʘʝʤʳ, ʯʝʤ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʝ, ʪʦʛʜʘ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʠʤʝʝʪ 

ʥʘʠʤʝʥʴʰʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʉ ʚʦʟʨʘʩʪʦʤ ʫʧʣʦʪʥʷʝʪʩʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ 

ʨʝʰʝʪʢʘ ʵʤʘʣʠ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʠ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʚʝʱʝʩʪʚ ʚ ʵʤʘʣʴ. ɺ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʧʘʪʠʪʦʚ 

ʠʤʝʶʪʩʷ ʜʠʩʣʦʢʘʮʠʠ ï ʜʝʬʝʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʘʪʦʤʘ ʠʣʠ 

ʢʦʣʦʥʦʢ ʘʪʦʤʦʚ. ʌʘʢʪʦʨʦʤ ʙʳʩʪʨʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʠʩʣʦʪ ʚʜʦʣʴ ʦʩʠ 

ʢʨʠʩʪʘʣʣʘ ̫ ʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʢʨʠʩʪʘʣʣʝ ʪʦʣʴʢʦ ʦʜʥʦʡ ʢʦʣʦʥʢʠ ʘʪʦʤʦʚ ʙʝʟ 

ʯʘʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ [12, 13, 63]. 

ʆʨʛʘʥʠʯʝʩʢʠʡ ʤʘʪʨʠʢʩ ʵʤʘʣʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʘʣʴʮʠʡ-ʩʚʷʟʳʚʘʶʱʝʛʦ 

ʙʝʣʢʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʘʭ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚ ʵʤʘʣʠ. ʂʘʣʴʮʠʡ-

ʩʚʷʟʳʚʘʶʱʠʡ ʙʝʣʦʢ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʥʫʢʣʝʘʮʠʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ 

ʢʨʠʩʪʘʣʣʦʚ, ʘ ʪʘʢʞʝ ʢʦʣʝʙʘʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʬʪʦʨʘ ʚ ʩʨʝʜʝ, 

ʦʢʨʫʞʘʶʱʝʡ ʵʤʘʣʴ [12, 13]. 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʥʘʠʙʦʣʝʝ ʢʠʩʣʦʪʦʫʩʪʦʡʯʠʚ ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʭ ʩʣʦʝʚ ʵʤʘʣʠ. ɼʝʥʪʠʥʦ-ʵʤʘʣʝʚʘʷ ʛʨʘʥʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦʥʢʫʶ 

ʧʨʦʟʨʘʯʥʫʶ ʧʦʣʦʩʢʫ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʨʠʢʩʘ, ʨʦʚʥʫʶ ʧʦ ʚʩʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. 

ʇʨʠʣʝʞʘʱʠʡ ʵʤʘʣʝʚʳʡ ʩʣʦʡ ʟʫʙʘ ʙʦʣʝʝ ʨʦʚʥʳʡ ʠ ʛʣʘʜʢʠʡ. ɼʝʥʪʠʥ, ʥʘʦʙʦʨʦʪ, 

ʠʤʝʝʪ ʙʦʣʝʝ ʰʝʨʦʭʦʚʘʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʠʤʝʝʪ ʦʪʢʨʳʪʳʝ 

ʜʝʥʪʠʥʥʳʝ ʢʘʥʘʣʴʮʳ [12, 13]. 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʧʨʦʠʩʭʦʜʠʪ ʜʝʢʘʣʴʮʠʥʘʮʠʷ ʵʤʘʣʠ, 

ʢʦʪʦʨʘʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʚ ʠ ʦʨʠʝʥʪʘʮʠʠ 

ʢʨʠʩʪʘʣʣʦʚ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ [12, 13]. 

ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʦʙʥʘʨʫʞʠʚʘʣʠ ʚʦʢʨʫʛ ʢʘʞʜʦʡ ʧʨʠʟʤʳ ʦʙʦʣʦʯʢʫ, 

ʩʦʜʝʨʞʘʱʫ  ʁ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɹʣʘʛʦʜʘʨʷ 
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ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʘʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʚʳʷʚʣʝʥʦ ʯʪʦ ʚ ʤʝʞʧʨʠʟʤʝʥʥʦʤ ʚʝʱʝʩʪʚʝ ʵʤʘʣʠ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʝ ʞʝ ʢʨʠʩʪʘʣʣʳ, ʠʟ ʢʦʪʦʨʳʭ ʠ ʩʦʩʪʦʠʪ ʩʘʤʘ ʧʨʠʟʤʘ. ʆʜʥʘʢʦ, 

ʜʘʥʥʳʝ ʢʨʠʩʪʘʣʣʳ ʦʪʣʠʯʘʶʪʩʷ ʦʨʠʝʥʪʘʮʠʝʡ. ʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʵʤʘʣʠ 

ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʪʦʥʢʠʭ ʬʠʙʨʠʣʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʦʨʠʝʥʪʘʮʠʷ ʢʨʠʩʪʘʣʣʦʚ ʧʨʠʟʤʳ ʵʤʘʣʠ ʟʘʚʠʩʠʪ ʥʘʧʨʷʤʫʶ ʦʪ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʦʣʦʢʦʥ [12, 13]. 

ʆʩʥʦʚʫ ʵʤʘʣʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʥʦʰʝʥʠʝ Ca/P, ʢʦʪʦʨʦʝ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʦʧʨʝʜʝʣʷʝʪ ʩʦʩʪʦʷʥʠʝ ʵʤʘʣʠ ʟʫʙʘ. ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ Ca/P 

ʦʪʤʝʯʘʝʪʩʷ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ; ʪʘʢʞʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʢʣʦʥʝʥ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʧʨʠ ʧʨʦʮʝʩʩʘʭ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʠ. ʄʦʣʷʨʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ Ca/P 

ʢʨʠʩʪʘʣʣʦʚ ʵʤʘʣʠ ʟʫʙʘ ʩʦʩʪʘʚʣʷʝʪ 1,67. ɼʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʉʘ/ʈ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʵʤʘʣʠ ʟʫʙʦʚ, ʪʘʢ ʢʘʢ 

ʩʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʞʝʪ ʢʘʢ ʫʤʝʥʴʰʘʪʴʩʷ, ʪʘʢ ʠ ʫʚʝʣʠʯʠʚʘʪʴʩʷ 

[12, 13]. 

ʇʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʵʤʘʣʴ ʟʫʙʘ 

ʨʘʟʣʠʯʥʳʭ ʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʥʦʩʪʠ ʦʩʤʦʪʠʯʝʩʢʠʭ ʜʘʚʣʝʥʠʡ 

ʤʝʞʢʣʝʪʦʯʥʳʭ ʞʠʜʢʦʩʪʝʡ ʧʫʣʴʧʳ ʠ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʘ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʩʣʶʥʘ ʥʘʠʙʦʣʝʝ 

ʥʘʩʳʱʝʥʘ ʬʦʩʬʘʪʘʤʠ, ʠʦʥʘʤʠ ʢʘʣʴʮʠʷ ʠ ʜʨʫʛʠʤʠ ʠʦʥʘʤʠ; ʠʦʥʳ 

ʜʠʬʬʫʥʜʠʨʫʶʪ ʠʟ ʩʣʶʥʳ ʚ ʵʤʘʣʴ ʟʫʙʘ. ʊʘʢ ʢʘʢ ʩʣʶʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʛʘʯʝ 

ʬʦʩʬʘʪʘʤʠ, ʠʦʥʘʤʠ ʢʘʣʴʮʠʷ ʠ ʜʨʫʛʠʤʠ ʠʦʥʘʤʠ, ʯʝʤ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ 

ʞʠʜʢʦʩʪʠ (ʵʤʘʣʝʚʘʷ ʞʠʜʢʦʩʪʴ), ʠʦʥʳ ʧʝʨʝʤʝʱʘʶʪʩʷ ʠʟ ʩʣʶʥʳ ʚ ʵʤʘʣʴ ʟʫʙʘ. 

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚ ʩʠʣʫ ʩʚʦʝʡ ʩʣʦʞʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʢʦʥʮʝʥʪʨʘʮʠʷ, ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚʝʱʝʩʪʚ, ʠʭ ʨʘʟʤʝʨ ʤʦʣʝʢʫʣ, ʨʅ ʠ 

ʜʨ [12, 13].  

ʀʦʥʳ ʢʘʣʴʮʠʷ, ʬʦʩʬʘʪʦʚ ʠ ʬʪʦʨʘ ʩʭʦʜʥʳ ʩ ʚʝʱʝʩʪʚʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ 

ʩʦʩʪʘʚ ʵʤʘʣʝʚʦʛʦ ʩʣʦʷ. ʇʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 

ʩʣʦʷʤʠ ʵʤʘʣʠ ʦʥʠ ʣʝʛʢʦ ʘʜʩʦʨʙʠʨʫʶʪʩʷ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʛʣʫʙʠʥʫ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʚʝʱʝʩʪʚ. ɼʨʫʛʠʤʠ ʫʯʝʥʳʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ 
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ʢʘʢ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʵʤʘʣʠ, ʧʨʦʥʠʢʘʶʪ ʥʘ ʚʩʶ 

ʛʣʫʙʠʥʫ ʵʤʘʣʠ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢʞʝ ʩʦʜʝʨʞʘʱʠʝ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

ʧʦʩʪʫʧʘʶʪ ʚ ʵʤʘʣʴ ʟʫʙʘ ʪʦʣʴʢʦ ʣʠʰʴ ʩʦ ʩʣʶʥʳ, ʪʦʛʜʘ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʜʝʥʪʠʥʘ  

ʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ [35, 56]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʩʢʦʣʘ ʜʝʥʪʠʥʘ 

ʙʳʣʦ ʚʠʜʥʦ ʧʨʦʥʠʟʳʚʘʶʱʠʝ ʚʩʶ ʪʦʣʱʠʥʫ ʜʝʥʪʠʥʘ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ 

ʢʘʥʘʣʴʮʳ, ʥʘʟʳʚʘʝʤʳʝ ʜʝʥʪʠʥʥʳʤʠ ʪʨʫʙʦʯʢʘʤʠ. ɺ ʢʦʨʦʥʢʦʚʦʤ ʜʝʥʪʠʥʝ ʵʪʠ 

ʪʨʫʙʦʯʢʠ, S-ʦʙʨʘʟʥʦ ʠʟʛʠʙʘʷʩʴ ʠʜʫʪ ʦʪ ʜʝʥʪʠʥʥʦ-ʵʤʘʣʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʧʫʣʴʧʘʨʥʦʡ ʧʦʣʦʩʪʠ. ɺ ʦʩʥʦʚʥʦʤ ʦʙʲʝʤʝ ʜʝʥʪʠʥʘ ʜʠʘʤʝʪʨ 

ʪʨʫʙʦʯʝʢ ʦʢʦʣʦ 2 ʤʢʤ. ʆʪʤʝʯʘʶʪʩʷ ʰʠʨʦʢʠʝ ʧʨʦʩʚʝʪʳ ʜʝʥʪʠʥʥʳʭ ʪʨʫʙʦʯʝʢ, ʚ 

ʢʦʪʦʨʳʭ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ - ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɺ ʜʝʥʪʠʥʥʳʭ 

ʢʘʥʘʣʴʮʘʭ ʩʦʜʝʨʞʘʪʩʷ ʦʪʨʦʩʪʢʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʣʝʪʦʢ-ʦʜʦʥʪʦʙʣʘʩʪʦʚ, ʪʝʣʘ 

ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʧʝʨʠʬʝʨʠʠ ʧʫʣʴʧʳ. ɼʝʥʪʠʥʥʳʝ ʪʨʫʙʦʯʢʠ ʥʘ 

ʧʦʧʝʨʝʯʥʦʤ ʰʣʠʬʝ ʠʤʝʶʪ ʦʢʨʫʛʣʫʶ ʠʣʠ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ. ʂʨʘʷ ʠʭ ʥʝʨʦʚʥʳʝ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʜʝ- ʠ ʨʝʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʝʪ ʦʢʦʣʦ 

ʪʨʫʙʦʯʢʦʚʳʡ ʜʝʥʪʠʥ. ʆʩʥʦʚʥʦʝ ʚʝʱʝʩʪʚʦ ʜʝʥʪʠʥʘ ʟʘʢʨʳʚʘʶʱʝʛʦ ʠʭ ʧʨʦʩʚʝʪ, 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʧʨʦʧʠʪʘʥʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ 

ʛʠʜʨʦʢʩʠʣʘʧʘʪʠʪʘ. ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʜʝʥʪʠʥʘ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ 

ʚʳʷʚʣʷʝʪ ʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ (ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʩʪʴ) ʦʢʦʣʦ ʪʨʫʙʦʯʢʦʚʦʛʦ 

ʜʝʥʪʠʥʘ. ʀʟʨʝʜʢʘ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʦʙʪʫʨʠʨʦʚʘʥʥʳʝ ʜʝʥʪʠʥʥʳʝ ʢʘʥʘʣʴʮʳ 

[12, 13]. 

ɺ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʷʜʘ ʫʯʝʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʥʫʪʨʝʥʥʠʝ ʦʪʜʝʣʳ ʦʢʦʣʦʧʫʣʴʧʘʨʥʦʛʦ ʜʝʥʪʠʥʘ (ʧʨʝʜʝʥʪʠʥʘ) ʢʦʨʦʥʢʠ ʟʫʙʘ 

ʥʘʩʳʱʝʥʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ, ʵʬʬʝʨʝʥʪʥʳʤʠ ʥʝʨʚʥʳʤʠ ʦʢʦʥʯʘʥʠʷʤʠ. ʇʦ 

ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʘʚʪʦʨʦʚ ʥʘ ʚʩʶ ʪʦʣʱʠʥʫ ʦʙʳʟʚʝʩʪʚʣʝʥʥʦʛʦ ʜʝʥʪʠʥʘ 

ʥʝʨʚʥʳʝ ʚʦʣʦʢʥʘ ʥʝ ʧʨʦʥʠʢʘʶʪ, ʘ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʚʩʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʠʭ ʥʘʣʠʯʠʝ, ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʚʦʧʨʦʩʦʤ 

ʢʣʠʥʠʯʝʩʢʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʝʥʪʠʥʘ, ʦ ʝʛʦ ʧʝʨʝʜʘʯʝ ʙʦʣʠ 
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ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ, ʪʝʨʤʠʯʝʩʢʦʤ ʠ ʭʠʤʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʜʨʘʞʠʪʝʣʝʡ 

[12, 13].  

ʉʫʱʝʩʪʚʫʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʤʝʭʘʥʠʟʤʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʦʣʠ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ ʚ ʩʪʨʫʢʪʫʨʝ 

ʜʝʥʪʠʥʘ ʠʤʝʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʨʫʙʦʯʢʠ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʝʥʳ ʜʝʥʪʠʥʥʦʡ 

ʞʠʜʢʦʩʪʴʶ, ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʪʨʘʥʩʧʦʨʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʥʦʚʣʝʥʠʠ ʜʝʥʪʠʥʘ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ 

ʨʘʟʜʨʘʞʠʪʝʣʝʡ ʚʦʟʥʠʢʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʜʘʥʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʨʝʮʝʧʪʦʨʥʳʡ 

ʘʧʧʘʨʘʪ ʧʫʣʴʧʳ ʟʫʙʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʫʰʠʚʘʥʠʝ, ʘ ʪʘʢʞʝ 

ʧʝʨʝʛʨʝʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʥʪʠʥʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʘʨʠʨʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʧʝʨʝʤʝʱʝʥʠʶ ʷʜʨʘ ʦʜʦʥʪʦʙʣʘʩʪʘ ʚ ʦʪʨʦʩʪʦʢ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʚʳʨʘʞʝʥʥʦʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʥʝʤ [12, 13, 39]. 

ʆʩʥʦʚʥʫʶ ʤʘʩʩʫ ʟʫʙʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʝʥʪʠʥ, ʢʦʪʦʨʳʡ ʤʝʥʝʝ 

ʦʙʳʟʚʝʩʪʚʣʝʥ, ʯʝʤ ʵʤʘʣʴ. ɺ ʝʛʦ ʩʦʩʪʘʚʝ ʠʤʝʝʪʩʷ 70-72% ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʬʦʩʬʘʪʦʤ ʢʘʣʴʮʠʷ (ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ), ʢʘʨʙʦʥʘʪʦʤ 

ʢʘʣʴʮʠʷ ʠ, ʚ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʬʪʦʨʠʜʘ ʢʘʣʴʮʠʷ. ʊʘʢʞʝ ʚ ʩʦʩʪʘʚ 

ʜʝʥʪʠʥʘ ʚʭʦʜʠʪ 28-30% ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʙʝʣʢʘʤʠ, 

ʣʠʧʠʜʘʤʠ ʠ ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ, ʤʥʦʛʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʚʦʜʘ [12, 39].  

ɺ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤ ʩʦʩʪʘʚʝ ʙʝʣʢʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʩʝʨʦʩʦʜʝʨʞʘʱʠʝ 

ʘʤʠʥʦʢʠʩʣʦʪ r[11, 12, 39]. 

ʉʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʜʝʥʪʠʥʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʝʤ. ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʘʚʘ ʜʝʥʪʠʥʘ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʪʚʝʨʜʳʝ ʪʢʘʥʠ ʟʫʙʘ: ʭʨʦʥʠʯʝʩʢʦʡ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʨʘʚʤʳ, ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʜʨ. 

ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʜʝʥʪʠʥʥʳʭ ʢʘʥʘʣʴʮʘʭ ʠ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʚ ʥʠʭ ʜʝʥʪʠʥʥʦʡ 

ʞʠʜʢʦʩʪʠ ʩʦʟʜʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʦʙʤʝʥʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. [11, 12, 39].  

ʉ ʚʦʟʨʘʩʪʦʤ ʚ ʪʚʝʨʜʳʭ ʪʢʘʥʷʭ ʟʫʙʘ ʧʨʦʠʩʭʦʜʷʪ ʥʘʨʫʰʝʥʠʷ ʚ ʤʝʭʘʥʠʟʤʝ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ, ʯʪʦ ʠʛʨʘʝʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʧʘʪʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʜʠʩʢʦʣʦʨʠʪʦʚ, ʯʪʦ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
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ʦʪʙʝʣʠʚʘʶʱʠʭ ʧʨʦʮʝʜʫʨ. ʂʘʯʝʩʪʚʦ ʵʤʘʣʠ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ 

ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ. ʂʠʩʣʦʪʦʫʩʪʦʡʯʠʚʦʩʪʴ ʵʤʘʣʠ ʚʳʰʝ ʧʨʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ 

ʜʘʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ [11, 12, 39]. 

ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ ʚ ʢʠʩʣʦʪʥʦʤ ʙʠʦʧʪʘʪʝ ʟʫʙʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ. ʊʘʢ, ʫ ʤʫʞʯʠʥ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʳʭʦʜʘ Ca ʠ ʬʦʩʬʦʨʘ ʚ 

ʢʠʩʣʦʪʥʳʡ ʙʠʦʧʪʘʪ ʵʤʘʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʦʪʥʦʰʝʥʠʷ ʢʘʣʴʮʠʷ-ʬʦʩʬʦʨʘ ʚʳʰʝ, ʪʘʢʞʝ ʢʘʢ ʠ ʤʠʥʝʨʘʣʴʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʩʢʝʣʝʪʘ [11, 12, 39]. ʆʜʥʘʢʦ, ʫ ʞʝʥʱʠʥ ʩʢʦʨʦʩʪʴ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʵʤʘʣʠ ʚʳʰʝ, ʯʝʤ ʫ ʤʫʞʯʠʥ, ʘ ʟʥʘʯʠʪ ʩ ʚʦʟʨʘʩʪʦʤ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ ʩʥʠʞʘʝʪʩʷ [11, 12, 39].  

ʇʨʠ ʧʦʚʳʰʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʟʫʙʦʚ ʩʥʠʞʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʪʙʝʣʠʚʘʥʠʷ. ʇʘʮʠʝʥʪʳ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʤʝʪʘʙʦʣʠʟʤʘ ʢʘʣʴʮʠʷ ʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʠʟʢʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʵʤʘʣʠ [11, 12, 39]. 

1.3. ɺʠʜʳ ʦʪʙʝʣʠʚʘʥʠʷ, ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʜʣʷ ʣʝʯʝʥʠʷ ʜʠʩʢʦʣʦʨʠʪʦʚ ʟʫʙʦʚ 

ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʩʝʨʚʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦʮʝʜʫʨʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ [2, 4, 98, 114]. 

ʇʦʯʪʠ ʚʩʝ ʚʠʜʳ ʜʠʩʢʦʣʦʨʠʪʦʚ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ. ɿʜʝʩʴ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʜʙʦʨ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʫʨʩʘ [113, 118]. 

ʄʝʭʘʥʠʟʤ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʟʫʙʘ ʚ ʧʨʦʮʝʩʩʝ ʦʪʙʝʣʠʚʘʥʠʷ ʜʦ ʢʦʥʮʘ ʥʝ 

ʠʟʫʯʝʥ. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʮʚʝʪ ʟʫʙʘ ʟʘʚʠʩʠʪ ʦʪ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʪʙʝʣʠʚʘʥʠʷ ʚ ʜʝʥʪʠʥʝ. ʄʥʦʛʠʝ ʘʚʪʦʨʳ, 

ʠʩʧʦʣʴʟʦʚʘʚʰʠʝ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 35% ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, ʩʦʦʙʱʠʣʠ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʮʚʝʪʘ ʢʘʢ ʚ ʵʤʘʣʠ, ʪʘʢ ʠ ʚ ʜʝʥʪʠʥʝ ʟʫʙʘ. ɼʨʫʛʠʝ ʞʝ ʫʯʝʥʳʝ 

ʥʘʩʪʘʠʚʘʶʪ ʥʘ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʦʪʙʝʣʠʚʘʥʠʠ ʚ ʵʤʘʣʠ, 

ʤʘʩʢʠʨʫʶʪ ʥʝʠʟʤʝʥʝʥʥʳʡ ʜʝʥʪʠʥ [36, 38, 57, 66, 76, 92].   

ʆʪʙʝʣʠʚʘʥʠʝ - ɻ ʪʦ ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʦʢʠʩʣʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʨʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʱʝʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ɺ 

ʧʝʨʚʳʭ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʥʝʩʪʘʙʠʣʴʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 
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ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʧʝʨʝʢʠʩʴ ʢʘʨʙʘʤʠʜʘ, 

ʭʣʦʨʠʜʳ ʠ ʧʝʨʝʢʠʩʴ ʤʦʯʝʚʠʥʳ, ʦʜʥʠʤ ʠʟ ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʦʞʝʥʠʷ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʘʪʦʤʘʨʥʳʡ ʢʠʩʣʦʨʦʜ [3]. 

ʄʥʦʛʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʠ ʢʘʨʙʘʤʠʜʘ ʜʣʷ ʦʪʙʝʣʠʚʘʥʠʷ 

ʜʝʚʠʪʘʣʴʥʳʭ ʟʫʙʦʚ. ʆʪʙʝʣʠʚʘʶʱʠʝ ʚʝʱʝʩʪʚʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʤʝʥʷʪɹ  ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʦʚ ʠʣʠ ʧʦʤʝʱʘʪʴ ʚʥʫʪʨʴ ʧʦʣʦʩʪʠ ʟʫʙʘ ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʦʥ ʣʝʯʝʥ 

ʵʥʜʦʜʦʥʪʠʯʝʩʢʠ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʪʙʝʣʠʚʘʶʪʩʷ ʭʨʦʤʦʛʝʥʳ ʚʥʫʪʨʠ ʜʝʥʪʠʥʘ, 

ʟʘ ʩʯʝʪ ʯʝʛʦ ʤʝʥʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʮʚʝʪ ʟʫʙʘ [11, 26, 43, 111, 124]. 

ʉʫʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʨʘʜʠʢʘʣʳ ʧʝʨʛʠʜʨʦʣʷ ʠ ʢʠʩʣʦʨʦʜʘ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʪʢʘʥʠ ʟʫʙʘ, ʥʝ ʚʩʪʫʧʘʷ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʘʣʴʮʠʝʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʠ ʥʝ ʥʘʨʫʰʘʷ ʝʝ 

ʮʝʣʦʩʪʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʧʝʨʛʠʜʨʦʣʴ ʅ2ʆ2 ʣʝʛʢʦ ʚʭʦʜʠʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʯʝʪʳʨʝʭʚʘʣʝʥʪʥʳʤ ʫʛʣʝʨʦʜʦʤ ʚ ʙʝʥʟʦʡʥʦʤ ʢʦʣʴʮʝ ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʤʦʣʝʢʫʣʳ 

ʧʠʛʤʝʥʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ ʘʣʠʬʘʪʠʯʝʩʢʘʷ ʤʦʣʝʢʫʣʘ 

ʤʘʣʦʦʢʨʘʰʝʥʥʦʛʦ ʧʠʛʤʝʥʪʘ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʝʨʛʠʜʨʦʣʷ ʩ ʝʝ 

ʜʚʫʭʚʘʣʝʥʪʥʳʤ ʫʛʣʝʨʦʜʦʤ ʦʩʪʘʝʪʩʷ ʧʨʦʟʨʘʯʥʘʷ ʤʦʣʝʢʫʣʘ, ʨʘʩʪʚʦʨʠʤʘʷ 

ʩʣʶʥʦʡ. ʊʘʢ ʢʘʢ ʧʠʛʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʠ ʚ ʵʤʘʣʠ, ʠ ʚ ʜʝʥʪʠʥʥʳʭ ʢʘʥʘʣʴʮʘʭ, ʪʦ 

ʨʝʘʢʮʠʷ ʩʚʷʟʳʚʘʥʠʷ ʧʝʨʛʠʜʨʦʣʷ ʩ ʧʠʛʤʝʥʪʦʤ ʜʦʩʪʠʛʘʝʪ ʧʫʣʴʧʳ. ʇʨʠ ʵʪʦʤ 

ʤʝʥʷʝʪʩʷ ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʜʝʥʪʠʥʥʳʭ ʢʘʥʘʣʴʮʘʭ, ʯʪʦ ʠ çʫʣʘʚʣʠʚʘʶʪè 

ʥʝʨʚʥʳʝ ʚʦʣʦʢʥʘ ʧʫʣʴʧʳ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʦʤʥʠʪʴ ʠ ʪʦ, ʯʪʦ ʟʫʙʳ ʧʨʠ 

ʦʪʙʝʣʠʚʘʥʠʠ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʦʙʝʟʚʦʞʝʥʳ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʤʦʛʣʠ ʙʳ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ - ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ. 

ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʦʪʙʝʣʠʚʘʥʠʷ 

ʟʫʙʦʚ ʤʦʛʫʪ ʙʣʦʢʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʜʝʥʪʠʥʥʦʡ ʞʠʜʢʦʩʪʠ ʠ, 

ʢʨʦʤʝ ʪʦʛʦ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʵʤʘʣʴ ʚ ʧʨʦʮʝʩʩʝ ʦʪʙʝʣʠʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʟʘʧʦʣʥʷʪʴ 

ʪʝ ʧʫʩʪʦʪʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʨʠ ʨʘʩʱʝʧʣʝʥʠʠ ʧʠʛʤʝʥʪʦʚ. ʕʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʩʦʩʪʘʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ 

ʘʤʦʨʬʥʦʛʦ ʬʦʩʬʘʪʘ ʢʘʣʴʮʠʷ [11]. 
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ɸʤʦʨʬʥʳʡ ʬʦʩʬʘʪ ʢʘʣʴʮʠʷ ï ʩʦʝʜʠʥʝʥʠʝ ʠʟ ʩʝʤʝʡʩʪʚʘ ʘʧʘʪʠʪʦʚ, ʤʷʛʢʦʝ, 

ʣʝʛʢʦʝ ʨʘʩʪʚʦʨʠʤʦʝ ʜʘʞʝ ʧʨʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʨʅ, ʢʦʪʦʨʦʝ ʥʝ ʠʤʝʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ. ɸʤʦʨʬʥʳʡ ʬʦʩʬʘʪ ʢʘʣʴʮʠʷ 

ʚʩʪʫʧʘʝʪ ʚ ʢʦʥʪʘʢʪ ʩ ʧʦʚʨʝʞʜʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʫʙʘ, ʣʝʛʢʦ ʦʩʘʞʜʘʝʪʩʷ ʚ 

ʫʯʘʩʪʢʘʭ ʜʝʬʝʢʪʘ ʠ ʚ ʪʝʯʝʥʠʝ 6-8 ʤʠʥʫʪ, ʛʠʜʨʦʣʠʟʫʷʩʴ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʪʚʝʨʜʳʡ ʢʨʠʩʪʘʣʣ ʘʧʘʪʠʪʘ, ʪʦʯʥʦ ʪʘʢʦʡ ʞʝ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʵʤʘʣʠ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʫʙʦʚ ʟʘʤʝʪʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʪʫʨʘʮʠʠ 

ʜʝʥʪʠʥʥʳʭ ʢʘʥʘʣʴʮʝʚ. ɺʦʩʩʪʘʥʦʚʣʝʥʥʘʷ ʵʤʘʣʴ ʣʫʯʰʝ ʦʪʨʘʞʘʝʪ ʙʝʣʳʡ ʩʚʝʪ, 

ʜʝʣʘʷ ʟʫʙʳ ʷʨʢʠʤʠ ʠ ʙʣʝʩʪʷʱʠʤʠ [11].  

ʇʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ ʦʙʨʘʟʫʝʪ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ, ʨʝʘʢʪʠʚʥʳʝ 

ʤʦʣʝʢʫʣʳ ʢʠʩʣʦʨʦʜʘ ʠ ʘʥʠʦʥʳ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʩʣʘʙʣʷʶʪ ʠʣʠ ʨʘʩʱʝʧʣʷʶʪ ʜʚʦʡʥʳʝ ʩʚʷʟʠ ʤʦʣʝʢʫʣ ʢʨʘʩʠʪʝʣʝʡ. ʄʦʣʝʢʫʣʳ 

ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʧʦʛʣʦʱʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʘ ʠ ʢʘʞʫʪʩʷ 

ʩʚʝʪʣʝʝ. ʂʨʘʩʠʪʝʣʠ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ ʠʟ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ, ʦʜʥʘʢʦ, ʚ 

ʨʝʘʢʮʠʶ ʤʦʛʫʪ ʚʩʪʫʧʘʪʴ ʪʘʢʞʝ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ. ʇʨʠ ʨʝʘʢʮʠʠ 

ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʠ ʤʦʯʝʚʠʥʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝʧʨʦʯʥʳʝ ʩʚʷʟʠ ʠ ʦʙʨʘʟʫʝʪʩʷ 

ʧʝʨʝʢʠʩʴ ʢʘʨʙʘʤʠʜʘ, ʚʳʩʚʦʙʦʞʜʘʶʱʘʷ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʧʦʩʣʝ 

ʨʘʩʱʝʧʣʝʥʠʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʜʳ. ɼʘʥʥʳʝ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʩʦʟʜʘʶʪ 

ʦʪʙʝʣʠʚʘʶʱʠʡ ʵʬʬʝʢʪ, ʧʨʦʥʠʢʘʷ ʯʝʨʝʟ ʪʚʝʨʜʳʝ ʪʢʘʥʠ ʟʫʙʘ [11]. 

ʄʦʯʝʚʠʥʘ ʜʘʣʝʝ ʨʘʟʣʘʛʘʝʪʩʷ ʥʘ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʘʤʤʠʘʢ, ʯʪʦ ʚʳʟʳʚʘʝʪ 

ʧʦʚʳʰʝʥʠʝ ʨʅ ʠ ʵʬʬʝʢʪ ʦʪʙʝʣʠʚʘʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʩ ʮʝʣʴʶ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠʟ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʦʩʥʦʚʥʦʡ ʨʘʩʪʚʦʨ ʥʫʞʜʘʝʪʩʷ ʚ 

ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ. ʂ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ 

ʧʨʠʚʦʜʠʪ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʦʡ ʫʩʪʫʧʘʝʪ ʢʠʩʣʘʷ ʩʨʝʜʘ [11].  

ʅʝʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʚʳʟʳʚʘʶʱʠʝ ʧʷʪʥʘ, ʢʦʪʦʨʳʝ ʫʜʝʨʞʠʚʘʶʪʩʷ ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʝ ʵʤʘʣʠ ʠʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʧʨʦʪʝʠʥʘʤʠ ʩʣʶʥʳ. ʉ ʮʝʣʴʶ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʠʭ ʢ ʦʪʙʝʣʠʚʘʶʱʠʤ 

ʚʝʱʝʩʪʚʘʤ, ʪʨʝʙʫʝʪʩʷ ʦʢʠʩʣʝʥʠʝ ʩʝʨʥʠʩʪʳʭ ʠʣʠ ʪʠʦʣʘʪʦʚʳʭ ʩʚʷʟʝʡ ʩ ʧʦʤʦʱʴʶ 

ʧʦʜʭʦʜʷʱʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ Fe (II). ʊʘʢ, ʵʪʠ ʚʝʱʝʩʪʚʘ, ʚʳʩʪʫʧʘʶʱʠʝ 

ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ ʚʳʩʪʫʧʘʶʪ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʜʝʣʘʷ ʨʘʩʧʘʜ 
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ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʦʯʝʥʴ ʤʝʜʣʝʥʥʳʤ, ʫʜʣʠʥʷʷ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʣʝʯʝʥʠʷ ʪʘʢʠʭ ʧʷʪʝʥ [11]. 

ʅʝ ʟʘʚʠʩʠʤʦ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ ʧʝʨʝʢʠʩʠ ʢʘʨʙʘʤʠʜʘ, ʪʘʢ ʠ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ ʟʫʙʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʯʠʱʝʥʳ ʦʪ ʥʘʣʝʪʘ ʠ ʚʳʩʫʰʝʥʳ, ʪʘʢ ʢʘʢ ʵʥʟʠʤʳ 

ʠ ʧʨʦʪʝʠʥʳ ʩʣʶʥʳ ʩʧʦʩʦʙʥʳ ʢʘʪʘʣʠʟʠʨʦʚʘʪʴ ʨʘʩʱʝʧʣʝʥʠʝ ʧʝʨʦʢʩʠʜʘ ʥʘ ʚʦʜʫ 

ʠ ʢʠʩʣʦʨʦʜ [11]. 

ɸʢʪʫʘʣʴʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʤʝʭʘʥʠʟʤʝ 

ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʪʙʝʣʠʚʘʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ ʫʪʚʝʨʞʜʘʶʪ, 

ʯʪʦ ʦʩʥʦʚʥʦʡ ʮʚʝʪ ʟʫʙʘ ʦʧʨʝʜʝʣʷʝʪ ʜʝʥʪʠʥ. ɼʨʫʛʠʝ ʘʚʪʦʨʳ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠ 35% ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, ʦʙʥʘʨʫʞʠʣʠ ʠʟʤʝʥʝʥʠʷ 

ʢʘʢ ʚ ʵʤʘʣʠ, ʪʘʢ ʠ ʚ ʜʝʥʪʠʥʝ ʟʫʙʘ. [11, 113, 130, 144]. 

ʆʜʥʘʢʦ, ʦʪʙʝʣʠʚʘʥʠʝ çʪʝʪʨʘʮʠʢʣʠʥʦʚʳʭè ʟʫʙʦʚ ʠ ʟʫʙʦʚ ʩ 

ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʜʝʥʪʠʥʦʛʝʥʝʟʦʤ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʜʝʥʪʠʥʝ. ʄʥʦʛʠʝ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

10% ʧʝʨʝʢʠʩʠ ʢʘʨʙʘʤʠʜʘ ʠ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʜʝʥʪʠʥʘ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ [149,150]. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʨʅ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʦʚʨʝʞʜʘʶʱʝʤ ʜʝʡʩʪʚʠʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʛʝʥʪʘ. ʂʘʞʜʘʷ ʩʠʩʪʝʤʘ ʜʣʷ 

ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʡ ʨʅ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʚʘʨʴʠʨʫʶʪ ʦʪ 

ʚʳʩʦʢʦ ʢʠʩʣʦʪʥʳʭ (ʨʅ 3,67) ʜʦ ʚʳʩʦʢʦ ʱʝʣʦʯʥʳʭ (ʨʅ 11,13) ʟʥʘʯʝʥʠʡ. ʄʥʦʛʠʝ 

ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʦʪʙʝʣʠʚʘʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʦʩʪʫʧʥʳ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʧʪʝʢʘʭ ʠ ʤʘʛʘʟʠʥʘʭ ʪʘʢʞʝ ʠʤʝʶʪ ʚʳʩʦʢʦ ʢʠʩʣʦʪʥʳʝ ʨʅ 

ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʧʨʠ ʥʝʢʦʨʨʝʢʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢ ʵʨʦʟʠʠ 

ʵʤʘʣʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʤ ʦʩʣʦʞʥʝʥʠʷʤ[11]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ 

ʜʝʧʠʛʤʝʥʪʘʮʠʠ ʟʫʙʦʚ. ɺ 2008-2011 ʛʦʜʘʭ ɸʢʫʣʦʚʠʯ ɸ.ɺ. ʠ ɸʢʫʣʦʚʠʯ ʆ.ɻ. 

ʦʙʲʝʜʠʥʠʣʠ ʜʘʥʥʳʝ ʤʝʪʦʜʠʢʠ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʛʜʝ ʤʝʪʦʜʳ ʫʩʪʨʘʥʝʥʠʷ 

ʜʠʩʢʦʣʦʨʠʪʦʚ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʦʩʚʝʪʣʝʥʠʝ ʟʫʙʦʚ ʠ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ. 

ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʠʪʩʷ ʥʘ ʢʣʠʥʠʯʝʩʢʦʝ ʠ ʜʦʤʘʰʥʝʝ ʩʧʦʩʦʙʳ 

ʧʨʠʤʝʥʝʥʠʷ. ʂʣʠʥʠʯʝʩʢʦʝ ʦʩʚʝʪʣʝʥʠʝ ʟʫʙʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 
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ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ 

ʨʪʘ. ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʧʦʩʦʙ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʘʙʨʘʟʠʚʥʳʭ ʧʘʩʪ ʠ 

ʱʝʪʦʢ, ʤʠʢʨʦʘʙʨʘʟʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʢʦʩʪʨʫʡʥʦʛʦ ʘʧʧʘʨʘʪʘ; 

ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʯʠʩʪʢʘ ʟʫʙʦʚ, ʘ ʪʘʢʞʝ ʦʟʦʥʠʨʦʚʘʥʠʝ.  

ɼʦʤʘʰʥʝʝ ʦʩʚʝʪʣʝʥʠʝ ʟʫʙʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʤ ʜʦʤʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʣʦʩʦʢ, ʩʦʜʝʨʞʘʱʠʭ ʧʝʨʝʢʠʩʴ 

ʚʦʜʦʨʦʜʘ, ʨʘʟʣʠʯʥʳʝ ʛʝʣʠ ʠ ʣʘʢʠ, ʙʣʝʩʢʠ, ʟʫʙʥʳʝ ʧʘʩʪʳ ʠ ʦʧʦʣʘʩʢʠʚʘʪʝʣʠ, 

ʥʘʟʥʘʯʝʥʥʳʝ ʚʨʘʯʦʤ-ʩʪʦʤʘʪʦʣʦʛʦʤ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʜʝʣʠʪʩʷ ʥʘ ʚʠʜʳ: ʘʧʧʘʨʘʪʥʦʝ ʠ ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʣʘʤʧ ʩ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ, ʋʌ, ʀʂ, ʥʘ ʦʩʥʦʚʝ ʛʘʣʦʛʝʥʘ, ʥʘ ʦʩʥʦʚʝ LED, 

ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʳʝ ʣʘʤʧʳ; ʣʘʟʝʨʥʦʝ ʦʪʙʝʣʠʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ 

ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ. 

ɼʦʤʘʰʥʝʝ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʘʧʧ, ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʢʘʧʧʘʤʠ, ʘ ʪʘʢʞʝ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʘʢʪʠʚʘʮʠʝʡ LED. 

ʇʦ ʘʢʪʠʚʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʦʪʙʝʣʠʚʘʶʱʝʛʦ ʛʝʣʷ ʩʠʩʪʝʤʳ ʜʝʣʷʪʩʷ ʥʘ 

ʩʦʜʝʨʞʘʱʠʝ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, ʢʘʨʙʘʤʠʜʘ ʠ ʢʘʣʴʮʠʷ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ 

ʦʪʙʝʣʠʚʘʶʱʠʝ ʩʠʩʪʝʤʳ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʧʝʨʝʢʠʩʴ. ɺ ʠʭ ʩʦʩʪʘʚ ʚʭʦʜʷʪ 

çʧʩʝʚʜʦʧʝʨʝʢʠʩʥʳʝè ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʝʨʙʦʨʘʪʘ ʥʘʪʨʠʷ. ʉʠʩʪʝʤʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʭʣʦʨʘ, ʧʘʪʝʥʪʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʟʠʮʠʠ.  

ʇʦ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʜʝʣʷʪ ʥʘ ʥʘʨʫʞʥʦʝ, 

ʚʥʫʪʨʠʢʦʨʦʥʢʦʚʦʝ, ʪʝʨʤʦʢʘʪʘʣʠʪʠʯʝʩʢʦʝ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʚʦʡ 

ʘʢʪʠʚʘʮʠʠ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʪʙʝʣʠʚʘʥʠʷ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʛʨʫʧʧʳ:  

1. ɼʦʤʘʰʥʝʝ ʦʪʙʝʣʠʚʘʥʠʝ (ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʝʧʘʨʘʪʘ ʦʪ 9-20%) 

2. ʆʬʠʩʥʦʝ ʦʪʙʝʣʠʚʘʥʠʝ (ʦʪʙʝʣʠʚʘʥʠʝ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ 

ʢʘʙʠʥʝʪʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʝʧʘʨʘʪʘ ʦʪ 30-45%); ʧʨʠ ʵʪʦʤ ʤʝʪʦʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʝʪʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. 

ʂʨʦʤʝ ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʠ ʦʪʙʝʣʠʚʘʥʠʠ ʟʫʙʦʚ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
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ʠʥʬʨʘʢʨʘʩʥʦʝ ʠ ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʆʜʥʘʢʦ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʪʘʢʦʛʦ 

ʦʪʙʝʣʠʚʘʥʠʷ ï ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ (ʧʨʦʮʝʜʫʨʘ ʜʣʠʪʩʷ 

ʦʢʦʣʦ 30 ʤʠʥʫʪ). 

 ʇʨʠ ʥʘʣʠʯʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʚʳʨʘʞʝʥʥʦʛʦ ʜʠʩʢʦʣʦʨʠʪʘ, ʚʳʟʚʘʥʥʦʛʦ ʨʷʜʦʤ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ (ʜʝʧʫʣʴʧʠʨʦʚʘʥʥʳʝ, çʪʝʪʨʘʮʠʢʣʠʥʦʚʳʝè, çʨʝʟʦʨʮʠʥʦʚʳʝè 

ʟʫʙʳ) ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʬʠʩʥʦʝ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʦʪʙʝʣʠʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʙʠʥʝʪʝ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ, ʪʘʢ ʢʘʢ ʧʨʠʤʝʥʷʝʪʩʷ 

ʙʦʣʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʦʪʙʝʣʠʚʘʶʱʠʡ ʛʝʣʴ ʠʣʠ ʨʘʩʪʚʦʨ (30-40%), 

ʪʨʝʙʫʶʱʠʡ ʦʙʷʟʘʪʝʣʴʥʫʶ ʟʘʱʠʪʫ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ. ʊʘʢʞʝ, 

ʥʝʢʦʪʦʨʳʝ ʦʪʙʝʣʠʚʘʶʱʠʝ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʬʠʩʥʦʛʦ 

ʦʪʙʝʣʠʚʘʥʠʷ, ʪʨʝʙʫʶʪ ʜʣʷ ʩʚʦʝʡ ʘʢʪʠʚʘʮʠʠ ʦʪʙʝʣʠʚʘʶʱʝʛʦ ʘʛʝʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʟʝʨʘ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʡ ʣʘʤʧʳ.  ɼʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ, ʦʥʠ ʣʠʰʴ ʫʩʢʦʨʷʶʪ ʨʝʘʢʮʠʶ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʆʬʠʩʥʦʝ ʦʪʙʝʣʠʚʘʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʣʝʯʝʥʠʝ ʜʠʩʢʦʣʦʨʠʪʦʚ ʟʫʙʦʚ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ: ʩʨʝʜʥʝʝ 

ʚʨʝʤʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʜʫʨʳ ʟʘ ʦʥʦ ʧʦʩʝʱʝʥʠʝ - 2,5 ʯʘʩʘ [2, 3, 4]. 

ʆʜʠʥ ʠʟ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʦʚ ï ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ 

ʤʦʞʥʦ ʦʪʙʝʣʠʪʴ ʦʙʝ ʟʫʙʥʳʝ ʜʫʛʠ ʚʩʝʛʦ ʟʘ 30 ʤʠʥʫʪ. ɻʝʣʴ ʩʦʜʝʨʞʠʪ ʥʝʙʦʣʴʰʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʆʪʙʝʣʠʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʛʘʣʦʛʝʥʦʚʦʛʦ ʩʚʝʪʘ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʶʱʠʡʩʷ ʠʟ 

ʛʝʣʷ ʢʠʩʣʦʨʦʜ ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ʵʤʘʣʴ ʚ ʜʝʥʪʠʥ ʠ ʨʘʩʱʝʧʣʷʝʪ ʧʠʛʤʝʥʪ ʥʘ 

ʙʝʩʮʚʝʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʈʝʟʫʣʴʪʘʪ ʦʪʙʝʣʠʚʘʥʠʷ ʚʠʜʝʥ ʩʨʘʟʫ. 

ʌʦʪʦʦʪʙʝʣʠʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʠ ʜʣʷ ʧʨʦʙʣʝʤʥʳʭ ʟʫʙʦʚ. ʂ ʪʦʤʫ ʞʝ ʥʝ 

ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʙʝʛʘʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʬʦʨʤʘʤ ʜʦʤʘʰʥʝʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. ʅʝʜʦʩʪʘʪʦʢ ʤʝʪʦʜʘ ʚ ʪʦʤ, ʯʪʦ ʘʧʧʘʨʘʪʳ ʜʣʷ ʵʪʦʛʦ 

ʤʝʪʦʜʘ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʧʨʠʤʝʥʠʤʳ ʪʦʣʴʢʦ ʜʣʷ ʦʪʙʝʣʠʚʘʥʠʷ ʵʤʘʣʠ ʟʫʙʦʚ 

(ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ ZOOM, ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʐɸ) [2, 3, 4, 84, 90, 121]. 

ʇʦ ʠʩʪʦʯʥʠʢʫ ʧʦʣʫʯʝʥʠʷ ʩʚʝʪʘ ʜʣʷ ʨʝʘʢʮʠʠ ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʝ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ: 
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Å ʉʚʝʪʦʜʠʦʜʥʦʝ (LED). ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʚʳʜʝʣʝʥʠʝʤ 

ʪʝʧʣʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʧʦʵʪʦʤʫ ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ ʙʝʟʦʧʘʩʥʳʤ, ʪʘʢ ʢʘʢ 

ʦʪʩʫʪʩʪʚʫʝʪ ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ ʟʫʙʘ. ɼʠʦʜʳ 

ʠʩʧʫʩʢʘʶʪ ʭʦʣʦʜʥʳʡ ʩʠʥʠʡ ʩʚʝʪ. 

Å ʇʣʘʟʤʝʥʥʦʝ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʴʶ ʠ 

ʤʠʥʠʤʘʣʴʥʳʤ ʥʘʛʨʝʚʦʤ ʧʨʠ ʨʘʙʦʪʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʯʝʥʴ 

ʜʦʨʦʛʦʩʪʦʷʱʝʝ. 

Å ɻʘʣʦʛʝʥʥʦʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʤʦʱʥʦʩʪʴ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʛʘʪʴ 

ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʜʥʘʢʦ ʧʦʚʳʰʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʘ ʧʨʠ ʨʘʙʦʪʝ 

ʟʘʩʪʘʚʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʝʛʦ 

ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʠʥʬʨʘʢʨʘʩʥʳʝ ʬʠʣʴʪʨʳ ʚ ʪʝʭʥʦʣʦʛʠʠ Zoom. 

Å ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ (UV). ʋʣʴʪʨʘʬʠʦʣʝʪ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ 

ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠʟ ʛʝʣʷ, 

ʧʦʵʪʦʤʫ ʝʱʝ ʥʝʜʘʚʥʦ ʵʪʦʪ ʪʠʧ ʣʘʤʧ ʟʘʥʠʤʘʣ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʩʠʩʪʝʤʘʭ 

ʦʬʠʩʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʫʣʴʪʨʘʬʠʦʣʝʪ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ ʦʯʝʥʴ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʪʢʘʥʠ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʩʘʤʠ ʟʫʙʳ. 

ʆʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʩʠʩʪʝʤʦʡ BEYOND POLUS ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ 

ʤʝʪʦʜʠʢ ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ. BEYOND ʨʘʟʨʘʙʦʪʘʣʘ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʣʘʤʧ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʫʩʢʦʨʝʥʥʦʝ ʧʨʦʪʝʢʘʥʠʝ ʨʝʘʢʮʠʠ. ɼʘʥʥʘʷ ʣʘʤʧʘ ʦʙʲʝʜʠʥʷʝʪ 

ʚ ʩʝʙʝ ʛʘʣʦʛʝʥʦʚʫʶ ʠ ʩʚʝʪʦʜʠʦʜʥʫʶ ʯʘʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʳʩʦʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʪʦʯʝʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʳʜʝʣʝʥʠʝʤ 

ʪʝʧʣʘ. ʇʣʶʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ UV ʬʠʣʴʪʨ, ʝʱʝ ʩʠʣʴʥʝʝ ʩʥʠʞʘʶʱʠʡ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʫʙʘ. ɸʧʧʘʨʘʪ ʚʳʨʘʙʘʪʳʚʘʝʪ ʩʚʝʪʦʚʳʝ 

ʣʫʯʠ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 520 ʥʘʥʦʤʝʪʨʦʚ. ʇʨʦʭʦʜʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ 

ʬʠʣʴʪʨ ʩ 12000 ʚʦʣʦʢʦʥ ʠ ʦʧʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʚʦʣʥʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʘʢʪʠʚʘʮʠʠ ʦʪʙʝʣʠʚʘʶʱʝʛʦ ʛʝʣʷ. ʂʘʢ ʠ ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʩʪʝʤ 

ʦʬʠʩʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʚ ʦʩʥʦʚʝ Beyond Polus ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʦʪʙʝʣʠʚʘʶʱʠʡ ʛʝʣʴ BEYOND ʢʦʥʮʝʥʪʨʘʮʠʠ 35% [2, 

3, 4, 121]. 
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1.4. ɺʣʠʷʥʠʝ ʦʪʙʝʣʠʚʘʥʠʷ ʥʘ ʪʚʝʨʜʳʝ ʪʢʘʥʠ ʟʫʙʦʚ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ɹʠʯʠʢʘʝʚʦʡ ɿ.ɸ. ʠ ʂʨʠʭʝʣʠ 

ʅ.ʀ. (2016), ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʜʝʚʠʪʘʣʴʥʳʭ ʟʫʙʦʚ 

ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʭʦʜʘ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʘʪʦʚ ʠʟ ʵʤʘʣʠ, ʚ ʩʚʷʟʠ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʵʤʘʣʠ ʧʦʚʳʰʘʣʘʩʴ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʦʠʩʭʦʜʠʣʦ 

ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʘʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʙʠʦʧʪʘʪʘʭ ʵʤʘʣʠ 

ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʦʮʝʜʫʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ 

ʧʨʠʚʦʜʠʣʘ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʳʭʦʜʘ ʞʝʣʝʟʘ ʚ ʙʠʦʧʪʘʪʳ ʵʤʘʣʠ, ʪʦʛʜʘ ʢʘʢ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʧʦʩʦʙʩʪʚʘʣʦ ʩʥʠʞʝʥʠʶ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʙʠʦʧʪʘʪʘʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʝʥʪʠʥ ʧʨʦʥʠʟʘʥ ʦʛʨʦʤʥʳʤ ʯʠʩʣʦʤ ʪʨʫʙʦʯʝʢ ʠ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʩʚʦʶ ʧʣʦʪʥʦʩʪʴ, ʦʙʣʘʜʘʝʪ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʦʜʥʘʢʦ, ʧʦ 

ʜʘʥʥʳʤ ɸʨʯʘʢʦʚʦʡ ɿ.ʉ. (2008), ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʝʣʠʚʘʥʠʷ ʜʝʚʠʪʘʣʴʥʳʭ 

ʟʫʙʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʘʤʝʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʝ. ʇʨʠ ʵʪʦʤ ʯʝʪʢʦ 

ʧʨʦʩʣʝʞʠʚʘʣʩʷ ʧʨʦʩʚʝʪ, ʚ ʜʝʥʪʠʥʥʳʭ ʢʘʥʘʣʴʮʘʭ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʠʭ ʩʫʞʝʥʠʷ. 

ʆʩʥʦʚʥʦʝ ʚʝʱʝʩʪʚʦ, ʪʘʢʞʝ ʦʩʪʘʚʘʣʦʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʦʪʙʝʣʠʚʘʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʝʩʪʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʦʣʦʩʪʠ ʨʪʘ, ʚʳʷʩʥʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʟʜʦʨʦʚʦʡ ʵʤʘʣʠ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʜʚʝʨʛʘʣʘʩʴ ʧʨʦʮʝʜʫʨʝ 

ʦʪʙʝʣʠʚʘʥʠʷ ʥʘʩʳʱʝʥʘ ʨʘʟʣʠʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ: ʙʫʛʦʨʢʘʤʠ, ʚʳʧʫʢʣʳʤʠ 

ʫʯʘʩʪʢʘʤʠ, ʨʘʟʣʠʯʥʳʤʠ ʥʘʨʦʩʪʘʤʠ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʫʜʘʣʷʶʪʩʷ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ 

ʦʪʙʝʣʠʚʘʥʠʠ. ʆʜʥʘʢʦ, ʩʪʨʫʢʪʫʨʘ ʥʠʟʤʝʥʥʦʩʪʝʡ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʵʤʘʣʠ 

ʦʩʪʘʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ çʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷè ʉ.ʀ. ɻʘʞʚʦʡ ʩ ʩʦʘʚʪ. (2014) 

ʚʳʷʚʠʣʦ ʠʟʤʝʥʝʥʠʝ ʨʝʣʴʝʬʘ ʦʪʙʝʣʝʥʥʦʛʦ ʟʫʙʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʦʪʙʝʣʝʥʥʳʤ. 

ʇʨʦʮʝʜʫʨʘ ʦʪʙʝʣʠʚʘʥʠʷ ʧʨʠʚʦʜʠʣʘ ʢ ʧʦʷʚʣʝʥʠʶ ʚʧʘʜʠʥ ʠ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʥʘ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʘ, ʝʛʦ ʥʝʦʜʥʦʨʦʜʩʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʷ ʟʘʥʠʤʘʣʠ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ (ɽ.ʉ. ɽʨʦʬʝʝʚʘ, ʆ.ʉ. ɻʠʣʝʚʘ, 

ʀ.ɸ. ʄʦʨʦʟʦʚ, 2011) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʦ ʥʘʠʙʦʣʝʝ ʥʝʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʵʤʘʣʠ 

ʫ ʦʜʥʦʢʨʘʪʥʦ ʦʪʙʝʣʝʥʥʦʛʦ ʟʫʙʘ. [30, 36] ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 

ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʦʪʙʝʣʠʚʘʥʠʠ ʟʫʙʦʚ ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʠ 

ʧʝʣʣʠʢʫʣʳ ʟʫʙʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʦʛʦʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʵʤʘʣʠ, ʪʘʢ ʢʘʢ 

ʨʘʩʪʚʦʨʷʶʪʩʷ ʝʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʙʦʣʦʯʢʠ, ʵʤʘʣʴ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʦʜʥʦʨʦʜʥʳʡ 

ʩʣʦʡ ʩ ʦʙʥʘʞʝʥʥʳʤʠ ʵʤʘʣʝʚʳʤʠ ʧʨʠʟʤʘʤʠ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʳ ʧʦ ʨʘʟʤʝʨʫ, 

ʬʦʨʤʝ ʠ ʧʣʦʱʘʜʠ. ʆʜʥʘʢʦ, ɽ. ʉ. ɽʨʦʬʝʝʚʘ ʠ ʩʦʘʚʪ. (2011) ʛʦʜʫ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 

ʦʪʙʝʣʠʚʘʶʱʠʝ ʩʠʩʪʝʤʳ ʩ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʝʡ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʪʨʫʢʪʫʨʝ ʵʤʘʣʠ 

ʠ ʜʝʥʪʠʥʘ. ʊʦʛʜʘ ʢʘʢ, ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʦʪʙʝʣʠʚʘʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʘʟʨʫʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ, ʥʘʠʙʦʣʝʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʣʦʷ ʵʤʘʣʠ. 

ʇʨʦʠʩʭʦʜʠʪ ʦʯʘʛʦʚʘʷ ʜʝʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʵʤʘʣʴ ʧʨʠʦʙʨʝʪʘʝʪ 

ʨʦʚʥʳʡ ʠʩʪʦʥʯʝʥʥʳʡ ʨʝʣʴʝʬ ʩ ʧʨʦʮʝʥʪʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʥʠʟʤʝʥʥʦʩʪʝʡ ʠ 

ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʥʠʞʝ ʦʢʦʣʦ 1,5 ʨʘʟ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ 

(ʢʨʠʪʠʯʝʩʢʦʤ) ʦʪʙʝʣʠʚʘʥʠʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʵʤʘʣʠ ʫʤʝʥʴʰʘʣʘʩʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʄ.ɸ. ɿʚʠʛʝʥʮʝʚʘ ʠ ɾ.ɽ. ʂʨʘʚʮʦʚʦʡ (2008) ʪʘʢʞʝ ʚʳʷʚʠʣʠ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʥʘ ʵʤʘʣʝʚʳʡ ʩʣʦʡ ʟʫʙʘ. ʇʨʠ 

ʵʪʦʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʪʨʘʜʘʣ ʦʨʛʘʥʠʯʝʩʢʠʡ ʤʘʪʨʠʢʩ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ 

ʵʤʘʣʝʚʳʤʠ ʧʨʠʟʤʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʦʪʙʝʣʠʚʘʥʠʠ ʧʨʦʠʩʭʦʜʠʣʦ 

ʩʫɦʝʩʪʚʝʥʥʦʝ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʵʤʘʣʠ ʩ 

ʜʚʫʤʷ ʥʘʠʙʦʣʝʝ çʦʧʘʩʥʳʤʠè ʧʝʨʠʦʜʘʤʠ ʧʦʜʲʸʤʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ - ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʥʘʥʝʩʝʥʠʷ ʦʪʙʝʣʠʚʘʶʱʝʛʦ 

ʧʨʝʧʘʨʘʪʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚ ʢʣʠʥʠʢʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʠʙʦʣʝʝ 

ʙʝʟʦʧʘʩʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ N. Vongsavan, ɺ. Matthews, 1991; J.S. 

Cooper et al., 1992 ʚʳʷʚʠʣʦ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʪʚʸʨʜʳʝ 
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ʪʢʘʥʠ ʟʫʙʘ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʧʦʷʚʣʝʥʠʶ ʤʠʢʨʦʵʨʦʟʠʡ, ʷʚʣʷʝʪʩʷ ʥʝ ʩʦʙʩʪʚʝʥʥʦ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʝʨʝʢʠʩʥʳʭ ʦʪʙʝʣʠʚʘʪʝʣʝʡ, ʘ ʝʛʦ ʢʠʩʣʦʪʥʦʩʪʴ (ʨʅ). [] ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʙʥʘʨʫʞʝʥʦ ʯʪʦ ʨʅ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 3,67 ʜʦ 11,13, ʘ ʨʅ ʛʝʣʝʡ ʜʣʷ ʜʦʤʘʰʥʝʛʦ 

ʦʪʙʝʣʠʚʘʥʠʷ - ʦʪ 3,67 ʜʦ 6,53. ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ ʦʪʙʝʣʠʚʘʥʠʷ ʨʅ ʩʦʩʪʘʚʘ ʥʝʡʪʨʘʣʴʥʳʡ ʠʣʠ ʧʨʠʙʣʠʞʝʥ ʢ 

ʥʝʡʪʨʘʣʴʥʦʤʫ. 

ɼʘʥʥʳʝ ʵʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʚ ʪʚʝʨʜʳʭ ʪʢʘʥʷʭ ʟʫʙʦʚ, ʨʘʥʝʝ ʧʦʜʚʝʨʛʰʠʭʩʷ ʵʥʜʦʜʦʥʪʠʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ, 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʤʝʪʦʜʠʢ ʦʪʙʝʣʠʚʘʥʠʷ 

ʩʠʩʪʝʤʦʡ, ʩʦʜʝʨʞʘʱʝʡ 35% ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, ʘʢʪʠʚʠʨʫʝʤʦʡ ʜʠʦʜʥʳʤ 

ʣʘʟʝʨʦʤ, ʘ ʪʘʢʞʝ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʦʪʙʝʣʠʚʘʥʠʷ ʩʠʩʪʝʤʦʡ, 

ʩʦʜʝʨʞʘʱʝʡ 38% ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʤʘʣʠ ʦʯʘʛʦʚ ʜʝʩʪʨʫʢʮʠʠ. [50, 51, 52] ʅʘ ʩʢʦʣʝ ʵʤʘʣʠ ʢʦʥʮʳ ʵʤʘʣʝʚʳʭ ʧʨʠʟʤ 

ʦʧʣʘʚʣʝʥʳ ʠ ʪʝʨʷʶʪ ʩʚʦʶ ʯʝʪʢʦʩʪʴ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʝʣʠʚʘʥʠʷ 

ʜʝʚʠʪʘʣʴʥʳʭ ʟʫʙʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʦʜʥʦʛʦ ʣʘʟʝʨʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʭʦʜ 

ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʘʪʦʚ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʥʘ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʧʨʦʜʦʣʴʥʦʛʦ ʩʢʦʣʘ ʜʝʥʪʠʥʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʂʨʠʭʝʣʠ ʅ.ʀ., 

ʌʨʦʣʦʚʦʡ ʆ.ɸ. (2015) ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʝʛʦ ʦʩʥʦʚʥʦʝ ʚʝʱʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʣʦʪʥʦʡ ʩʫʙʩʪʘʥʮʠʝʡ, ʚʢʣʶʯʘʶʱʝʡ ʢʨʠʩʪʘʣʣʳ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʨʘʟʣʠʯʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʟʘʢʨʳʪʠʷ ʜʝʥʪʠʥʥʳʭ 

ʢʘʥʘʣʴʮʝʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ɼʠʤʠʪʨʦʚʦʡ ʖ.ɺ. (2012), 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʜʝʥʪʠʥʥʳʭ 

ʪʨʫʙʦʯʝʢ, ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʶ ʢ ʟʘʢʨʳʪʠʶ ʜʝʥʪʠʥʥʳʭ ʢʘʥʘʣʴʮʝʚ, ʚʝʨʦʷʪʥʦ 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʧʦʣʦʩʢʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʫʙʥʦʡ 

ʧʘʩʪʳ ʩ ʢʘʣʴʮʠʝʤ ʠ 10 % ʨʘʩʪʚʦʨʦʤ ʛʣʶʢʦʥʘʪʘ ʢʘʣʴʮʠʷ. 
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ʆʮʝʥʢʘ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ 

ʟʫʙʦʚ ʚʳʷʚʠʣʘ ʧʦʚʳʰʝʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (ʛʠʧʝʨʝʩʪʝʟʠʶ) ʟʫʙʦʚ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʳʭ 24 ʯʘʩʦʚ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ. [122, 123, 124, 125, 126, 127] ʏʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʫʙʦʚ, ʧʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʢʦʣʝʙʣʝʪʩʷ 

ʦʪ 11 ʜʦ 93% ʫ ʧʘʮʠʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 10% ʧʝʨʝʢʠʩʴ ʢʘʨʙʘʤʠʜʘ. [150] ʕʪʦ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʤʦʣʝʢʫʣ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʩʢʚʦʟʴ 

ʪʚʝʨʜʳʝ ʪʢʘʥʠ ʟʫʙʘ ʚ ʧʫʣʴʧʫ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʦʩʧʘʣʝʥʠʷ ʩʦʩʫʜʠʩʪʦ-ʥʝʨʚʥʦʛʦ 

ʩʧʣʝʪʝʥʠʷ ʠ ʙʦʣʝʚʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʨʘʟʜʨʘʞʠʪʝʣʠ. [161]  

1.5. ʀʟʤʝʥʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ 

ʦʪʙʝʣʠʚʘʥʠʠ ʟʫʙʦʚ 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʚ ʵʤʘʣʴ 

ʪʦʣʴʢʦ ʚ ʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʧʦʩʣʝ ʨʘʩʪʚʦʨʝʥʠʷ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʶʥʦʡ, ʧʦʩʪʦʷʥʥʦ ʦʢʨʫʞʘʶʱʝʡ ʟʫʙ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʨʝʜʩʪʚ ʉʫʭʘʥʦʚʦʡ ʆ.ʖ. 

(2006) ʟʘʬʠʢʩʠʨʦʚʘʣʠ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ, ʠʟʤʝʥʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʘʣʘʥʠʥ- ʠ ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ, ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ, ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ, ʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟ ʚ ʩʤʝʰʘʥʥʦʡ 

ʩʣʶʥʝ ʧʘʮʠʝʥʪʦʚ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʝʸ 

ʨʝʤʠʥʝʨʘʣʠʟʫʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʧʨʦʙʣʝʤʘʪʠʢʝ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ, ʦʩʪʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʠʤʝʥʷʝʤʳʝ ʦʪʙʝʣʠʚʘʶʱʠʝ ʩʠʩʪʝʤʳ ʠ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʦʪʙʝʣʝʥʥʳʭ ʟʫʙʦʚ ʥʝ 

ʠʤʝʶʪ ʜʦʣʞʥʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ɼʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥʦ ʠʟʤʝʥʝʥʠʝ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʟʫʙʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ. 

ʇʨʦʪʠʚʦʨʝʯʠʚʳ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʨʝʜʩʪʚ ʥʘ 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ. 

ɺ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʪʙʝʣʠʚʘʥʠʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ. 
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ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʝʪʘʣʴʥʦʤ 

ʠʟʫʯʝʥʠʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ, ʜʠʥʘʤʠʢʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ, ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʚ 

ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʪʦʜʠʢʠ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʜʣʷ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʠʟʤʝʥʝʥʠʡ. 
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ɻʣʘʚʘ 2. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 ʅʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ 

ʩʪʦʤʘʪʦʣʦʛʠʠ (ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ï ʋʩʧʝʥʩʢʘʷ ʆʣʴʛʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ), 

ʢʘʬʝʜʨʳ ʙʠʦʭʠʤʠʠ ʠʤ ɻ.ʗ. ɻʦʨʦʜʠʩʩʢʦʡ (ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ï ɽʨʣʳʢʠʥʘ 

ɽʣʝʥʘ ʀʳʚʘʥʦʚʥʘ) ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʠ ʌɻɹʆʋ ɺʆ ʅʠʞɻʄɸ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ (ʨʝʢʪʦʨ ï ʂʘʨʷʢʠʥ ʅʠʢʦʣʘʡ ʅʠʢʦʣʘʝʚʠʯ), 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʣʠʥʠʢʠ ʆʆʆ çʄʝʜʕʩʪʦè ʛʦʨʦʜʘ ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, 

ʮʠʪʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ɻɹʋɿ ʅʆ ʅʆʂʆɼ, ʣʘʙʦʨʘʪʦʨʠʷ çɻʝʤʦʪʝʩʪè 

ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ. 

2.1 . ʄʝʪʦʜ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʠ 220 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʧʘʮʠʝʥʪʦʚ ï 138 

ʞʝʥʱʠʥ ʠ 67 ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 23 ʜʦ 42 ʣʝʪ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʟʘʧʦʣʥʠʪʴ ʘʥʢʝʪʫ, ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ 10 ʚʦʧʨʦʩʦʚ (ʇʨʠʣʦʞʝʥʠʝ 1). ɼʘʥʥʘʷ 

ʘʥʢʝʪʘ ʧʦʟʚʦʣʷʣʘ ʦʮʝʥʠʪʴ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʧʘʮʠʝʥʪʦʚ, ʩʪʝʧʝʥʴ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʮʚʝʪʦʤ ʟʫʙʦʚ ʠ ʚʥʝʰʥʠʤ ʚʠʜʦʤ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ 

ʤʦʪʠʚʘʮʠʶ ʢ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ.  

 ʊʘʢʞʝ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʷʚʠʪʴ ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʠʭ ʚʳʙʦʨ ʩʨʝʜʩʪʚ ʜʣʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ, ʯʘʩʪʦʪʫ ʧʦʩʝʱʝʥʠʷ ʚʨʘʯʘ-ʩʪʦʤʘʪʦʣʦʛʘ, ʘ ʪʘʢʞʝ 

ʩʧʨʦʩ ʥʘ ʧʨʦʮʝʜʫʨʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ.  

2.2. ʄʝʪʦʜ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʨʝʰʘʣʩʷ ʚʦʧʨʦʩ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 

144 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʧʘʮʠʝʥʪʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 23 ʜʦ 42 ʣʝʪ, ʠʟ ʥʠʭ 87 

ʞʝʥʱʠʥ ʠ 57 ʤʫʞʯʠʥ, ʚʳʨʘʟʠʚʰʠʭ ʥʘʤʝʨʝʥʠʝ ʧʨʦʚʝʩʪʠ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʠ 

ʧʨʦʰʝʜʰʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ. ʅʘ ʢʘʞʜʦʛʦ ʟʘʚʦʜʠʣʘʩʴ 

ʤʝʜʠʮʠʥʩʢʘʷ ʢʘʨʪʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʙʦʣʴʥʦʛʦ, ʚ ʢʦʪʦʨʦʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ. ɺʩʝ ʧʘʮʠʝʥʪʳ ʧʦʜʧʠʩʳʚʘʣʠ ʜʦʙʨʦʚʦʣʴʥʦʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʝ ʣʝʯʝʙʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ. ɼʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʘʮʠʝʥʪʘʤʠ 
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ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 12 ʤʝʩʷʮʝʚ (ʜʦ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ, ʯʝʨʝʟ 14 ʜʥʝʡ, 1 ʤʝʩʷʮ, 3 ʤʝʩʷʮʘ, 6 ʠ 12 

ʤʝʩʷʮʝʚ). ʋ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ ʙʳʣ ʩʦʙʨʘʥ ʘʥʘʤʥʝʟ, ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩ 

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʩʘʥʘʮʠʶ, 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʨʘʮʠʦʥʘʣʴʥʫʶ ʛʠʛʠʝʥʫ ʧʦʣʦʩʪʠ ʨʪʘ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʦʚ.  

ɺʩʝ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʩʚʝʪʣʝʥʠʷ 20 ʚʠʪʘʣʴʥʳʭ ʟʫʙʦʚ (1.5, 

1.4, 1.3, 1.2, 1.1, 2.1, 2.2, 2.3, 2.4, 2.5, 3.5, 3.4, 3.3., 3.2, 3.1, 4.1, 4.2, 4.3, 4.4, 4.5). 

ʇʨʦʮʝʜʫʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʜʚʘʞʜʳ. 

I ʛʨʫʧʧʘ ï ʧʘʮʠʝʥʪʳ (17 ʤʫʞʯʠʥ ʠ 31 ʞʝʥʱʠʥʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 23 ʜʦ 42 

ʣʝʪ), ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ Opalescence Xtra Boost, ʚ 

ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ 40% ʢʦʥʮʝʥʪʨʘʮʠʠ. 

II  ʛʨʫʧʧʘ ï ʧʘʮʠʝʥʪʳ (18 ʤʫʞʯʠʥ ʠ 30 ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 25 ʜʦ 39 

ʣʝʪ), ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ Amazing White Universal 

Extra, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ 37% ʢʦʥʮʝʥʪʨʘʮʠʠ. 

III  ʛʨʫʧʧʘ ï ʧʘʮʠʝʥʪʳ (16 ʤʫʞʯʠʥ ʠ 32 ʞʝʥʱʠʥʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 25 ʜʦ 41 

ʣʝʪ), ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ 

ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ ʩʠʩʪʝʤʦʡ Beyond Polus, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ 

35% ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʆʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʩʠʩʪʝʤʦʡ Opalescence Xtra Boost 

Opalescence Xtra Boost ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʣʴ ʜʣʷ ʦʪʙʝʣʠʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʝ 40% ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʂʦʤʧʣʝʢʪ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ 

ʰʧʨʠʮʘ ʦʪʙʝʣʠʚʘʶʱʝʛʦ ʛʝʣʷ ʠ ʘʢʪʠʚʘʪʦʨʘ Opalescence Boost&Activator, 

ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʟʦʣʷʮʠʠ ʧʨʠʜʝʩʥʝʚʦʛʦ ʢʨʘʷ OpalDam Green, ʧʨʠʢʫʩʥʦʡ ʙʣʦʢ 

IsoBlock, ʘʧʧʣʠʢʘʮʠʦʥʥʳʝ ʢʘʥʶʣʠ ʜʣʷ ʦʪʙʝʣʠʚʘʶʱʝʛʦ ʛʝʣʷ ʠ ʜʣʷ ʞʠʜʢʦʛʦ 

ʢʦʬʬʝʨʜʘʤʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʦʩʥʦʚʘʥʦ ʥʘ ʤʝʪʦʜʠʢʝ 

çʰʧʨʠʮ ʚ ʰʧʨʠʮè, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʩʚʝʞʝʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʧʦʨʮʠʶ ʤʘʪʝʨʠʘʣʘ 
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ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʆʜʠʥ ʰʧʨʠʮ ʩʦʜʝʨʞʠʪ ʘʢʪʠʚʘʪʦʨ, ʘ ʜʨʫʛʦʡ ï 40% 

ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ. ʉʤʝʰʠʚʘʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʰʧʨʠʮʝʚ ʧʨʦʚʦʜʠʣʠ 5-6 ʨʘʟ ʚ 

ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʟ ʦʜʥʦʛʦ ʰʧʨʠʮʘ ʚ ʜʨʫʛʦʡ. ɿʘʪʝʤ, ʩʤʝʰʘʥʥʳʡ ʤʘʪʝʨʠʘʣ 

ʥʘʧʨʘʚʣʷʣʠ ʚ ʢʨʘʩʥʳʡ ʰʧʨʠʮ, ʘ ʧʨʦʟʨʘʯʥʳʡ ʫʜʘʣʷʣʩʷ.  

ʉ ʧʦʤʦʱʴʶ ʥʘʩʘʜʢʠ, ʚʭʦʜʷʱʝʡ ʚ ʢʦʤʧʣʝʢʪ, ʦʪʙʝʣʠʚʘʶʱʠʡ ʛʝʣʴ 

ʥʘʥʦʩʠʣʩʷ ʥʘ ʚʝʩʪʠʙʫʣʷʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʫʙʦʚ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 0,5-1 ʤʤ, ʛʝʣʴ 

ʧʝʨʝʤʝʰʠʚʘʣʩʷ ʥʘ ʟʫʙʘʭ ʩ ʧʦʤʦʱʴʶ ʥʘʩʘʜʢʠ ʩ ʢʠʩʪʦʯʢʦʡ.  

ʏʝʨʝʟ 10-15 ʤʠʥʫʪ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʛʝʣʷ ʠʣʠ ʨʘʥʴʰʝ, ʚ ʩʣʫʯʘʝ 

ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʫʙʦʚ ʫ ʧʘʮʠʝʥʪʘ, ʛʝʣʴ ʫʜʘʣʷʣʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʫʙʦʚ ʩ ʧʦʤʦʱʴʶ ʧʳʣʝʩʦʩʘ, ʟʘʪʝʤ ʟʫʙʳ ʧʨʦʤʳʚʘʣʠʩʴ ʚʦʜʦʡ.  

ʆʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʩʠʩʪʝʤʦʡ Amazing White Universal Extra 

ɼʘʥʥʘʷ ʦʪʙʝʣʠʚʘʶʱʘʷ ʩʠʩʪʝʤʘ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʩ 

ʧʦʤʦʱʴʶ ʣʘʤʧʳ. ʅʘʙʦʨ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʜʥʫ ʨʫʯʢʫ-ʘʧʧʣʠʢʘʪʦʨ ʩ 

ʦʪʙʝʣʠʚʘʶʱʠʤ ʛʝʣʝʤ, ʩʦʜʝʨʞʘʱʠʤ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ 37% ʢʦʥʮʝʥʪʨʘʮʠʠ, 

ʞʠʜʢʠʡ ʢʦʬʬʝʨʜʘʤ Liquidam, ʚʠʪʘʤʠʥ ɽ, ʨʝʪʨʘʢʪʦʨ ʠ ʥʘʛʨʫʜʥʠʢ. ʊʘʢʞʝ ʚ 

ʥʘʙʦʨ ʩʠʩʪʝʤʳ ʚʭʦʜʠʪ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʡ ʛʝʣʴ Amazing White Minerals, ʦʪ 

ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʪʢʘʟʘʪʴʩʷ ʩ ʮʝʣʴʶ ʯʠʩʪʦʪʳ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʨʠ ʦʪʙʝʣʠʚʘʥʠʠ ʟʫʙʦʚ ʩʠʩʪʝʤʦʡ Amazing White Universal Extra 

ʧʘʮʠʝʥʪʫ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʛʠʛʠʝʥʘ ʧʦʣʦʩʪʠ ʨʪʘ, 

ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʨʝʪʨʘʢʪʦʨ ʠ ʦʧʨʝʜʝʣʷʣʩʷ ʠʩʭʦʜʥʳʡ ʮʚʝʪ ʟʫʙʦʚ. 

ɺʳʩʫʰʠʚʘʣʘʩʴ ʚʝʩʪʠʙʫʣʷʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʫʙʦʚ. ɻʫʙʳ ʠ ʩʣʠʟʠʩʪʘʷ 

ʦʙʦʣʦʯʢʘ ʧʦʣʦʩʪʠ ʨʪʘ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʚʠʪʘʤʠʥʦʤ ɽ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʣ ʚ 

ʢʦʤʧʣʝʢʪ. ʄʘʨʛʠʥʘʣʴʥʳʡ ʢʨʘʡ ʜʝʩʥʳ ʠ ʜʝʩʥʝʚʳʝ ʩʦʩʦʯʢʠ ʠʟʦʣʠʨʦʚʘʣʠʩʴ 

ʞʠʜʢʠʤ ʢʦʬʬʝʨʜʘʤʦʤ. ʆʪʙʝʣʠʚʘʶʱʠʡ ʛʝʣʴ ʚʳʜʘʚʣʠʚʘʣʩʷ ʥʘ ʢʠʩʪʦʯʢʫ-

ʘʧʧʣʠʢʘʪʦʨ ʠ ʘʢʢʫʨʘʪʥʦ ʥʘʥʦʩʠʣʩʷ ʥʘ ʟʫʙʳ, ʥʝ ʟʘʜʝʚʘʷ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ. 

ʇʘʮʠʝʥʪʫ ʥʘʜʝʚʘʣʠ ʟʘʱʠʪʥʳʝ ʦʯʢʠ. ɺ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʛʝʣʴ ʘʢʪʠʚʠʨʦʚʘʣʩʷ ʩ 

ʧʦʤʦʱʴʶ LED ʣʘʤʧʳ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʩʝʘʥʩʘ ʛʝʣʴ ʩʤʳʚʘʣʩʷ ʚʦʜʦʡ.  
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ʆʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʩʠʩʪʝʤʦʡ ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ Beyond Polus 

Beyond Polus ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʣʘʤʧ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʫʩʢʦʨʝʥʥʦʝ ʧʨʦʪʝʢʘʥʠʝ ʨʝʘʢʮʠʠ. ɼʘʥʥʘʷ ʣʘʤʧʘ ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʛʘʣʦʛʝʥʦʚʫʶ 

ʠ ʩʚʝʪʦʜʠʦʜʥʫʶ ʯʘʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʩʦʢʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ 

ʪʦʯʝʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ UV ʬʠʣʴʪʨ, ʝʱʝ ʩʠʣʴʥʝʝ ʩʥʠʞʘʶʱʠʡ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʫʙʘ [2, 3, 4].  

ɺ ʢʦʤʧʣʝʢʪ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʭʦʜʠʪ ʜʚʫʭʮʠʣʠʥʜʨʦʚʳʡ ʰʧʨʠʮ ʩ ʛʝʣʝʤ 

BEYONDÊ II Advanced Formula Whitening Gel ʠ ʩʤʝʰʠʚʘʶʱʠʤ 

ʥʘʢʦʥʝʯʥʠʢʦʤ, ʰʧʨʠʮ ʩ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʟʘʱʠʪʳ ʜʝʩʝʥ BEYONDÊ BlueSealÊ 

Gingival Protection, ʘ ʪʘʢʞʝ ʨʝʪʨʘʢʪʦʨ BEYONDÊ FlexiBlueÊ ʠ ʟʘʱʠʪʥʳʝ 

ʩʘʣʬʝʪʢʠ.  ʂʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʜʨʫʛʠʭ ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ ʩ 

ʬʦʪʦʘʢʪʠʚʘʮʠʝʡ, ʛʝʣʴ Beyond Polus ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʝʨʝʢʠʩʴ 

ʚʦʜʦʨʦʜʘ ʩ 35% ʢʦʥʮʝʥʪʨʘʮʠʝʡ.   

ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʟʘ 14 ʜʥʝʡ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʛʠʛʠʝʥʘ ʧʦʣʦʩʪʠ ʨʪʘ, ʘ ʪʘʢʞʝ ʯʠʩʪʢʘ ʠ 

ʧʦʣʠʨʦʚʘʥʠʝ ʟʫʙʦʚ ʚ ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʦʩʚʝʪʣʝʥʠʷ. ʇʦʩʣʝ ʧʘʮʠʝʥʪʳ 

ʧʨʦʧʦʣʘʩʢʠʚʘʣʠ ʨʦʪ ʚʦʜʦʡ ʠ ʥʘʜʝʚʘʣʠ ʥʘ ʛʣʘʟʘ ʟʘʱʠʪʥʳʝ ʦʯʢʠ. ʅʘ ʛʫʙʳ 

ʥʘʥʦʩʠʣʩʷ ʟʘʱʠʪʥʳʡ ʢʨʝʤ ʠ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʨʝʪʨʘʢʪʦʨ BEYONDÊ 

FlexiBlueÊ, ʥʘʧʨʘʚʣʷʷ ʷʟʳʯʦʢ ʨʝʪʨʘʢʪʦʨʘ ʚʥʠʟ. ɼʘʣʝʝ ʧʦʤʝʱʘʣʠ ʟʘʱʠʪʥʫʶ 

ʩʘʣʬʝʪʢʫ ʚʦʢʨʫʛ ʚʥʝʰʥʠʭ ʜʫʛ, ʟʘʚʦʨʘʯʠʚʘʷ ʫʛʣʳ ʩʘʣʬʝʪʢʠ ʧʦʜ ʜʫʛʠ 

ʨʝʪʨʘʢʪʦʨʘ. ʉ ʦʙʝʠʭ ʩʪʦʨʦʥ ʦʪ ʱʝʯʥʳʭ ʪʷʞʝʡ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚʘʪʥʳʝ ʚʘʣʠʢʠ.  

ʇʦʚʝʨʭʥʦʩʪʴ ʟʫʙʦʚ ʠ ʜʝʩʥʳ ʚʳʩʫʰʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʣʝʛʢʦʡ ʩʪʨʫʠ 

ʚʦʟʜʫʭʘ ʠʟ ʧʠʩʪʦʣʝʪʘ ʠ, ʨʘʩʧʦʣʘʛʘʷ ʰʧʨʠʮ ʧʦʜ ʫʛʣʦʤ 45Á ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʦʚ, 

ʧʦ ʜʝʩʥʝʚʦʤʫ ʢʨʘʶ ʥʘʥʦʩʠʣʩʷ ʟʘʱʠʪʥʳʡ ʩʣʦʡ BEYONDÊ BlueSealÊ Gingival 

Protection ʪʦʣʱʠʥʦʡ 2-3 ʤʤ.  

ʇʦʩʣʝ ʠʟʦʣʷʮʠʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ ʥʘ 

ʩʫʭʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʫʙʦʚ ʥʘʥʦʩʠʣʩʷ ʦʪʙʝʣʠʚʘʶʱʠʡ ʛʝʣʴ BEYONDÊ II 

Advanced Formula Whitening Gel ʪʦʣʱʠʥʦʡ 2-3 ʤʤ. ʇʣʘʬʦʥ ʣʘʤʧʳ ʧʦʤʝʱʘʣʩʷ 

ʧʦʜ ʫʛʣʦʤ 90Á ʢ ʟʫʙʘʤ ʠ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚ ʥʫʞʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 
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ʟʘʩʚʝʯʠʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ 12 ʤʠʥʫʪ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʛʝʣʴ ʩʤʳʚʘʣʩʷ 

ʩ ʧʦʤʦʱʴʶ ʧʳʣʝʩʦʩʘ ʠ ʚʦʜʳ.  

ʇʨʠʤʝʥʝʥʠʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ 

ʦʪʙʝʣʠʚʘʥʠʷ 

ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʙʨʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ, ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʧʦʜʛʨʫʧʧʳ. 

ɺ ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʝ (ʛʨʫʧʧʘ ʢʦʥʪʨʦʣʷ), ʚʢʣʶʯʘʶʱʝʡ 16 ʯʝʣʦʚʝʢ, ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ, ʧʨʦʚʦʜʠʤʦʡ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ 

ʦʪʙʝʣʠʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʤʘʣʴ-ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʡ ʣʠʢʚʠʜ.  ɺ ʥʘʙʦʨ ʚʭʦʜʠʪ 

ʜʚʘ ʧʨʝʧʘʨʘʪʘ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʩʪʘʚʦʤ. 

ʉʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ ˉ1: ʙʝʟʚʦʜʥʳʡ ʬʪʦʨʠʩʪʳʡ ʩʠʣʠʢʘʪ ʤʘʛʥʠʷ, ʙʝʟʚʦʜʥʳʡ 

ʬʪʦʨʠʩʪʳʡ ʩʠʣʠʢʘʪ ʤʝʜʠ, ʬʪʦʨʠʩʪʳʡ ʥʘʪʨʠʡ (ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʙʠʣʠʟʘʪʦʨʘ), 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ.  

ʉʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ ˉ2: ʛʠʜʨʦʦʢʠʩʴ ʢʘʣʴʮʠʷ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʘʷ, 

ʤʝʪʠʣʮʝʣʣʶʣʦʟʘ, ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ. 

ʇʦʩʣʝ ʠʟʦʣʷʮʠʠ ʟʫʙʦʚ ʧʨʦʚʦʜʠʣʠ ʚʳʩʫʰʠʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʣʝʛʢʦʡ ʩʪʨʫʠ ʚʦʟʜʫʭʘ ʠʟ ʧʫʩʪʝʨʘ, ʟʘʪʝʤ ʥʘʥʦʩʠʣʠ ʧʨʝʧʘʨʘʪ ˉ1, ʧʦʩʣʝ - 

ʧʨʝʧʘʨʘʪ ˉ2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʟʫʶʪʩʷ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʳ 

CaF2 ʚʥʫʪʨʠ ʧʦʨ ʨʘʟʨʳʭʣʝʥʥʦʡ ʵʤʘʣʠ. 

ɺʦ ʚʪʦʨʫʶ ʧʦʜʛʨʫʧʧʫ ʚʦʰʣʠ 16 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʚ ʢʘʯʝʩʪʚʝ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʠʥʢʦʟʘʤʝʱʝʥʥʳʡ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ ʢʘʨʙʦʥʘʪʘ. ʇʨʝʧʘʨʘʪ Stomysens (BioRepair, ʀʪʘʣʠʷ) ʥʘ ʦʩʥʦʚʝ 

ʮʠʥʢʦʟʘʤʝʱʝʥʥʦʛʦ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʢʘʨʙʦʥʘʪʘ. ʇʦʩʣʝ ʧʨʦʮʝʜʫʨʳ 

ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʠʟʦʣʷʮʠʠ ʟʫʙʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘʥʝʩʝʥʠʝ ʩʫʩʧʝʥʟʠʷ ʧʨʝʧʘʨʘʪʘ ʩ 

ʧʦʤʦʱʴʶ ʘʧʧʣʠʢʘʪʦʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʫʙʦʚ ʥʘ 3 ʤʠʥʫʪʳ. ɺ ʩʦʩʪʘʚ ʧʨʝʧʘʨʘʪʘ 

ʚʭʦʜʠʪ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʯʘʩʪʠʮʘ microRepair, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ 

ʠʟ ʮʠʥʢʦʟʘʤʝʱʝʥʥʦʛʦ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʢʘʨʙʦʥʘʪʘ. ɼʘʥʥʳʡ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ 

ʠʤʝʝʪ ʠʛʦʣʴʯʘʪʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʨʘʟʤʝʨ 0,2-4 ʤʠʢʨʦʥ ʠ ʧʨʦʥʠʢʘʝʪ ʚ ʜʝʥʪʠʥ ʟʫʙʘ 

ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʩʣʦʠ. 
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ɺ ʪʨʝʪʴʶ ʧʦʜʛʨʫʧʧʫ (ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ) ʚʦʰʣʠ 16 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ 

ʜʣʷ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʠʥʢʦʟʘʤʝʱʝʥʥʳʡ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪ ʢʘʨʙʦʥʘʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʠʙʦʨʘ ʃʘʟʤʠʢ-03 (ʆʆʆ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʄʘʪʨʠʢʩè, 

ʈʦʩʩʠʷ) ʩʦ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʥʘʩʘʜʢʦʡ ʂʃʆ3. ʃʝʯʝʙʥʳʡ ʵʬʬʝʢʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʘʢʪʝʨʠʮʠʜʥʳʤ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, 

ʠʤʤʫʥʦʢʦʨʨʝʛʠʨʫʶʱʠʤ ʬʘʢʪʦʨʘʤʠ, ʫʣʫʯʰʘʝʪʩʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʥʠʢʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʝʱʝʩʪʚ. ʆʥ ʘʢʪʠʚʠʨʫʝʪ ʚ ʪʢʘʥʷʭ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʙʝʣʢʦʚʳʡ ʩʠʥʪʝʟ ʠ 

ʦʙʦʛʦʱʘʝʪ ʢʣʝʪʢʠ ʢʠʩʣʦʨʦʜʦʤ. ʊʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʧʦʨʘʞʝʥʠʡ [67]. 

ʇʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʠʟʦʣʷʮʠʠ ʟʫʙʦʚ 

ʧʨʦʚʦʜʠʣʠ ʥʘʥʝʩʝʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʮʠʥʢʦʟʘʤʝʱʝʥʥʦʛʦ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʢʘʨʙʦʥʘʪʘ ʩ ʧʦʤʦʱʴʶ ʘʧʧʣʠʢʘʪʦʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʫʙʦʚ ʥʘ 

ʪʨʠ ʤʠʥʫʪʳ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʣʘʟʝʨʥʫʶ ʪʝʨʘʧʠʶ ʩ ʧʦʤʦʱʴʶ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʥʘʩʘʜʢʠ ʛʦʣʦʚʢʦʡ ʂʃʆ3, ʜʣʠʥʘ ʚʦʣʥʳ 0,63 ʤʢʤ, 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ 7-10 ʤɺʪ 1,5-2 ʤʠʥʫʪʳ ʧʨʠʙʦʨʦʤ ʃʘʟʤʠʢ-03. ʇʦʩʣʝ 

ʯʝʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʦʚ ʧʦʚʪʦʨʥʦ ʥʘʥʦʩʠʣʠ ʧʨʝʧʘʨʘʪ Stomysens ʥʘ 3 

ʤʠʥʫʪʳ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʠʥʜʝʢʩ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʀɻʈ-ʋ (Green-Vermillion, 1964), ʧʦʟʚʦʣʷʶʱʠʡ 

ʦʧʨʝʜʝʣʠʪʴ ʦʪʜʝʣʴʥʦ ʥʘʣʠʯʠʝ ʟʫʙʥʦʛʦ ʥʘʣʝʪʘ ʠ ʟʫʙʥʦʛʦ ʢʘʤʥʷ ʩ ʧʦʤʦʱʴʶ 

ʦʢʨʘʰʠʚʘʥʠʷ 6 ʟʫʙʦʚ ʨʘʩʪʚʦʨʦʤ ʐʠʣʣʝʨʘ-ʇʠʩʘʨʝʚʘ [12]. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʨʘʞʝʥʠʷ ʟʫʙʦʚ ʢʘʨʠʝʩʦʤ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʠʥʜʝʢʩʫ ʂʇʋ (ɺʆɿ, 1962). ɺʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʂʇʋ ʫʢʘʟʳʚʘʣʠ ʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʣʝʯʝʥʠʠ, ʜʘʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʫʜʠʪʴ ʦ ʝʛʦ ʢʘʯʝʩʪʚʝ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʣʠ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʫʶ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʠʣʠ ʝʝ ʦʪʩʫʪʩʪʚʠʝ. ʅʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʘʨʦʜʦʥʪʝ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʘʧʠʣʣʷʨʥʦ-

ʤʘʨʛʠʥʘʣʴʥʦ-ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʠʥʜʝʢʩʘ (PMA, ʉ.Parma, 1960) [12]. 

ɺʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʧʘʨʦʜʦʥʪʝ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʪʝʧʝʥʠ ʦʢʨʘʰʠʚʘʥʠʷ 
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ʡʦʜʩʦʜʝʨʞʘʱʠʤ ʨʘʩʪʚʦʨʦʤ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʤʝʣʦʚʠʜʥʳʭ ʧʷʪʝʥ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʤʘʣʠ ʟʫʙʦʚ, ʧʨʦʚʦʜʠʣʠ ʧʨʦʙʫ ɸʢʩʘʤʠʪ (ɹʦʨʦʚʩʢʠʡ ɽ.ɺ., 1979) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 2% ʨʘʩʪʚʦʨʘ ʤʝʪʠʣʝʥʦʚʦʛʦ ʩʠʥʝʛʦ. ʇʨʦʙʫ ʧʨʦʚʦʜʠʣʠ ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʢʘʨʠʝʩʘ ʚ ʩʪʘʜʠʠ ʧʷʪʥʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʝʛʦ ʣʝʯʝʥʠʷ [12].  

ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ ʜʦ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʠ ʯʝʨʝʟ 

14 ʜʥʝʡ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʜʝʢʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ (ʐʪʦʨʠʥʘ ɻ.ɹ., 1986) [12], ʧʨʠ 

ʢʦʪʦʨʦʤ ʢʦʣʠʯʝʩʪʚʦ ʟʫʙʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʜʝʣʠʪʩʷ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʟʫʙʦʚ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʫʤʥʦʞʘʝʪʩʷ ʥʘ 100%, ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʩʚʳʰʝ 25% ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʝ ʛʠʧʝʨʝʩʪʝʟʠʠ, ʪʦʛʜʘ 

ʢʘʢ ʥʠʞʝ 25% ʦ ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʝ. ʉʪʝʧʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʫʙʦʚ 

ʦʮʝʥʠʚʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ (ʐʪʦʨʠʥʘ 

ɻ.ɹ., 1986) ʠ ʧʨʦʙʳ ʐʠʬʬʘ (2009) [71]. ʈʘʩʯʝʪ ʠʥʜʝʢʩʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ ʧʦ ʐʪʦʨʠʥʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʛʜʝ:  

1 ʙʘʣʣ - ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʦʣʴʢʦ ʢ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʘʟʜʨʘʞʠʪʝʣʷʤ 

2 ʙʘʣʣʘ ï ʢ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʠ ʭʠʤʠʯʝʩʢʠʤ ʨʘʟʜʨʘʞʠʪʝʣʷʤ 

3 ʙʘʣʣʘ ï ʢ ʪʝʤʧʝʨʘʪʫʨʥʳʤ, ʭʠʤʠʯʝʩʢʠʤ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʨʘʟʜʨʘʞʠʪʝʣʷʤ 

ʉʫʤʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʞʜʦʛʦ ʟʫʙʘ ʜʝʣʠʣʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʟʫʙʦʚ ʩ 

ʛʠʧʝʨʝʩʪʝʟʠʝʡ ʠ ʫʤʥʦʞʘʣʘʩʴ ʥʘ 100%. 

I ʩʪʝʧʝʥʴ (ʜʦ 30%) ï ʟʫʙʳ ʨʝʘʛʠʨʫʶʪ ʪʦʣʴʢʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʘʟʜʨʘʞʠʪʝʣʴ 

II  ʩʪʝʧʝʥʴ (ʦʪ 30 ʜʦ 60%) ï ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠ ʭʠʤʠʯʝʩʢʠʡ (ʚʢʫʩʦʚʦʡ) 

ʨʘʟʜʨʘʞʠʪʝʣʠ 

III  ʩʪʝʧʝʥʴ (ʚʳʰʝ 60%) ï ʥʘ ʚʩʝ ʚʠʜʳ ʨʘʟʜʨʘʞʠʪʝʣʝʡ (ʪʝʤʧʝʨʘʪʫʨʥʳʡ, 

ʭʠʤʠʯʝʩʢʠʡ, ʪʘʢʪʠʣʴʥʳʡ. 

ʇʨʦʙʘ ʐʠʬʬʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʚʦʟʜʫʭ ʠʟ ʧʠʩʪʦʣʝʪʘ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʜʘʚʘʣʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʨʠʰʝʝʯʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʫʙʘ ʩ ʨʘʩʩʪʦʷʥʠʷ 1 ʩʤ ʚ ʪʝʯʝʥʠʝ 1 ʩʝʢʫʥʜʳ. ʆʮʝʥʢʫ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʫʙʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ: 
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0 ʙʘʣʣʦʚ ï ʨʝʘʢʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ 

1 ʙʘʣʣ ï ʧʘʮʠʝʥʪ ʦʪʤʝʯʘʝʪ ʜʠʩʢʦʤʬʦʨʪ, ʥʦ ʥʝ ʥʘʩʪʘʠʚʘʝʪ ʥʘ 

ʧʨʝʢʨʘʱʝʥʠʠ ʪʝʩʪʘ 

2 ʙʘʣʣʘ ï ʜʠʩʢʦʤʬʦʨʪ, ʧʘʮʠʝʥʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʦʪʦʨʥʳʝ ʨʝʘʢʮʠʠ 

(ʦʪʢʣʦʥʝʥʠʝ ʛʦʣʦʚʳ), ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʝʢʨʘʱʝʥʠʝ ʪʝʩʪʘ 

3 ʙʘʣʣʘ ï ʚʳʨʘʞʝʥʥʘʷ ʙʦʣʝʚʘʷ ʨʝʘʢʮʠʷ, ʚʳʨʘʞʝʥʥʳʝ ʤʦʪʦʨʥʳʝ ʨʝʘʢʮʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʥʝʤʝʜʣʝʥʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʪʝʩʪʘ. 

ʊʘʢʞʝ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʮʠʬʨʦʚʘʷ ʨʝʡʪʠʥʛʦʚʘʷ ʰʢʘʣʘ ʙʦʣʠ, ʩʦʩʪʦʷʱʘʷ ʠʟ 

11 ʧʫʥʢʪʦʚ ʦʪ 0 (çʙʦʣʠ ʥʝʪè) ʜʦ 10 (çʭʫʜʰʘʷ ʙʦʣʴ, ʢʘʢʫʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴè) 

(ʈʠʩ.1).  

 

ʈʠʩ. 1. ʎʠʬʨʦʚʘʷ ʨʝʡʪʠʥʛʦʚʘʷ ʰʢʘʣʘ ʙʦʣʠ 

ʇʘʮʠʝʥʪʫ ʧʨʝʜʣʘʛʘʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʙʦʣʝʚʳʭ 

ʦʱʫʱʝʥʠʡ 

ʦʪ 1 ʜʦ 3 ï ʣʝʛʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʠ 

ʦʪ 4 ʜʦ 6 ʙʘʣʣʦʚ ï ʫʤʝʨʝʥʥʘʷ 

ʦʪ 7 ʠ ʚʳʰʝ ï ʩʠʣʴʥʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʚʝʪʘ ʟʫʙʦʚ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 2 

ʤʝʪʦʜʘ: 

1) ʰʢʘʣʘ VITA Classic  

2) ʰʢʘʣʘ VITA SYSTEM 3D-MASTER® 

3)  ʢʦʣʦʨʠʤʝʪʨ ShadeEyeNCC ʬʠʨʤʳ Shofu, ʗʧʦʥʠʷ [42, 43, 44] 
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ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʪʝʥʢʘ ʟʫʙʘ ʩ ʧʦʤʦʱʴʶ ʰʢʘʣʳ VITA SYSTEM 3D-

MASTER® 

ɺʦʩʧʨʠʷʪʠʝ ʮʚʝʪʘ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʩʫʙʲʝʢʪʠʚʥʦ, ʦʜʥʘʢʦ, ʮʚʝʪ 

ʠʤʝʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʧʝʢʪʨʫ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʨʝʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʩʚʝʪʣʦʪʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʪʦʥ. 

ʃʦʛʠʯʥʦʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ ʮʚʝʪʦʚʦʡ ʩʠʩʪʝʤʳ VITA SYSTEM 

3D-MASTERÈ ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʵʪʠʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥʘʭ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʩʜʝʣʘʪʴ ʚʳʙʦʨ ʮʚʝʪʘ ʟʫʙʘ.  ʎʚʝʪʦʚʘʷ ʰʢʘʣʘ VITA SYSTEM 3D-

MASTERÈ ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʜʚʫʭ ʚʠʜʘʭ: ʩ ʢʨʘʩʥʦʡ ʤʘʨʢʠʨʦʚʢʦʡ ð 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʮʚʝʪ ʜʝʥʪʠʥʘ, ʠ ʩʠʥʝʡ ʤʘʨʢʠʨʦʚʢʦʡ ð ʦʧʨʝʜʝʣʷʶʱʘʷ ʮʚʝʪ 

ʜʝʥʪʠʥʘ ʠ ʵʤʘʣʠ. 

ʀʟʥʘʯʘʣʴʥʦ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʚʝʪʣʦʪʘ ʮʚʝʪʘ. ʐʢʘʣʘ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʛʨʫʧʧ 

ʵʪʘʣʦʥʦʚ ʟʫʙʦʚ(ʈʠʩ.2).  

 

ʈʠʩ. 2. ɻʨʫʧʧʳ ʵʪʘʣʦʥʦʚ ʟʫʙʦʚ 

ʂʘʞʜʘʷ ʦʪʜʝʣʴʥʘʷ ʛʨʫʧʧʘ ʦʪʣʠʯʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʪʦʥʦʤ, ʦʜʥʘʢʦ, 

ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʫʶ ʩʚʝʪʣʦʪʫ. ʅʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʩʚʝʪʣʦʪʳ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʷʪʠ ʛʨʫʧʧ. ɿʘʪʝʤ ʦʧʨʝʜʝʣʷʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʮʚʝʪʘ. ɺ ʨʘʥʝʝ 

ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʝ ʩʚʝʪʣʦʪʳ ʙʨʘʣʠ ʩʨʝʜʥʶʶ ʧʣʘʥʢʫ ʠ ʨʘʩʢʨʳʚʘʣʠ ʚʝʝʨʦʤ. ɺʩʝ 

ʵʪʘʣʦʥʳ ʥʘ ʧʣʘʥʢʝ ï ʦʜʥʦʛʦ ʪʦʥʘ ʮʚʝʪʘ ʠ ʦʜʥʦʡ ʩʚʝʪʣʦʪʳ. ɺʳʙʠʨʘʣʠ ʦʜʠʥ, 

ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʠʪ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɺ ʟʘʚʝʨʰʝʥʠʠ ʦʧʨʝʜʝʣʷʣʠ 

ʮʚʝʪʦʚʦʡ ʪʦʥ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʟʫʙ ʧʘʮʠʝʥʪʘ ʠʤʝʣ ʦʪʣʠʯʠʝ ʦʪ ʚʳʙʨʘʥʥʦʛʦ 

ʵʪʘʣʦʥʘ ʚ ʩʪʦʨʦʥʫ ʞʝʣʪʦʛʦ ʠʣʠ ʢʨʘʩʥʦʛʦ ʦʪʪʝʥʢʘ, ʧʨʠʤʝʥʷʣʠʩʴ ʣʠʪʝʨʳ L 

(ʞʝʣʪʳʡ) ʠ R (ʢʨʘʩʥʳʡ) ʚ ʪʦʡ ʞʝ ʛʨʫʧʧʝ ʩʚʝʪʣʦʪʳ ʩ ʫʪʦʯʥʝʥʠʝʤ ʢʦʜʠʨʦʢʠ.  
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ʆʧʨʝʜʝʣʝʥʠʝ ʮʚʝʪʘ ʟʫʙʘ ʩ ʧʦʤʦʱʴʶ ʢʦʣʦʨʠʤʝʪʨʘ Shade Eye NCC. 

ʉʚʝʪ ʥʘ ʦʙʲʝʢʪ ʦʪ ʢʩʝʥʦʥʦʚʦʡ ʣʘʤʧʳ ʜʦʩʪʘʚʣʷʣʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʚʝʪʦʜʠʦʜʘ. ʆʪʨʘʞʝʥʥʳʡ ʦʪ ʟʫʙʘ ʩʚʝʪ ʚʦʩʧʨʠʥʠʤʘʣʩʷ ʪʨʝʤʷ ʩʝʥʩʦʨʘʤʠ ʠ 

ʨʘʩʭʦʜʠʣʩʷ ʥʘ ʚʦʣʥʳ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʳ. ʉʦʦʪʥʦʰʝʥʠʷ ʘʤʧʣʠʪʫʜ ʩʠʛʥʘʣʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʩʦ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʮʠʬʨʦʚʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʤʦʙʠʣʴʥʦʤ ʮʠʬʨʦʚʦʤ ʜʘʪʯʠʢʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʣʩʷ ʚ ʧʦʢʘʟʘʪʝʣʠ 

ʮʚʝʪʘ ʟʫʙʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʰʢʘʣʝ VITA, a ʪʘʢʞʝ ʮʠʬʨʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʷʨʢʦʩʪʠ, ʥʘʩʳʱʝʥʥʦʩʪʠ, ʦʪʪʝʥʢʘ ʠ ʪʦʥʘ. 

ɼʘʥʥʳʡ ʘʧʧʘʨʘʪ ʠʤʝʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʦʩʚʝʱʝʥʠʶ ʚ ʧʦʤʝʱʝʥʠʠ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚ 

ʢʘʙʠʥʝʪʝ. ʈʝʟʫʣʴʪʘʪʳ ʮʚʝʪʦʚʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʫʙʦʚ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, 

ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʮʚʝʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʩ 11.00 ʜʦ 14.00.  

 ʇʨʦʮʝʜʫʨʝ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʛʠʛʠʝʥʘ ʧʦʣʦʩʪʠ ʨʪʘ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ 14 ʜʥʝʡ ʧʝʨʝʜ ʦʪʙʝʣʠʚʘʥʠʝʤ, ʘ 

ʪʘʢʞʝ ʚ ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʝʣʠʚʘʥʠʷ. 

2.3. ʄʝʪʦʜʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʵʤʘʣʠ ʠ 

ʜʝʥʪʠʥʘ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʜʦ ʠ ʧʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 190 ʫʜʘʣʝʥʥʳʭ ʧʦ ʦʨʪʦʜʦʥʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ 

ʠʥʪʘʢʪʥʳʭ ʟʫʙʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʟʮʦʚ, ʢʣʳʢʦʚ ʠ ʧʨʝʤʦʣʷʨʦʚ. ʀʟ ʥʠʭ 10 

ʟʫʙʦʚ ʚʦʰʣʠ ʚ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ, 180 ʟʫʙʦʚ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ 

ʠ ʪʨʠ ʧʦʜʛʨʫʧʧʳ ʧʦ 60 ʟʫʙʦʚ ʚ ʢʘʞʜʦʡ, ʠʟ ʢʦʪʦʨʳʭ 18 ʟʫʙʦʚ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʦʪʙʝʣʠʚʘʥʠʶ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʰʣʠʬʦʚ; ʘ 42 ʟʫʙʘ 

ʧʦʜʨʘʟʜʝʣʷʣʠʩʴ ʥʘ ʪʨʠ ʧʦʜʛʨʫʧʧʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʝʪʦʜʘ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ, ʧʦ 14 ʟʫʙʦʚ ʚ ʢʘʞʜʦʡ ʧʦʜʛʨʫʧʧʝ: 

I ʛʨʫʧʧʘ ï ʟʫʙʳ, ʦʪʙʝʣʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ 

ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʩ 40% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ (n=60). 

II  ʛʨʫʧʧʘ ï ʟʫʙʳ, ʦʪʙʝʣʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ 

ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʩ 37% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ(n=60). 
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III  ʛʨʫʧʧʘ ï ʟʫʙʳ, ʦʪʙʝʣʝʥʥʳʝ ʤʝʪʦʜʠʢʦʡ ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ ʩ 35% 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ (n=60). 

ʅʘ ʧʦʜʛʨʫʧʧʳ ʟʫʙʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ 

ʢʘʯʝʩʪʚʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʩʨʝʜʩʪʚʘ: 

I ʧʦʜʛʨʫʧʧʘ ï ʟʫʙʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʮʠʥʢʦʟʘʤʝʱʝʥʥʳʤ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʦʤ ʢʘʨʙʦʥʘʪʘ (14 ʟʫʙʦʚ). 

II  ʧʦʜʛʨʫʧʧʘ ï ʟʫʙʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʮʠʥʢʦʟʘʤʝʱʝʥʥʳʤ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʦʤ ʢʘʨʙʦʥʘʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ (14 ʟʫʙʦʚ). 

III  ʧʦʜʛʨʫʧʧʘ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) ï ʟʫʙʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʵʤʘʣʴ-ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʤ ʣʠʢʚʠʜʦʤ (14 ʟʫʙʦʚ). 

ʇʦʩʣʝ ʵʢʩʪʨʘʢʮʠʠ ʟʫʙʳ ʭʨʘʥʠʣʠʩʴ ʚ 0,9% ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʟʫʙʳ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ ʩʠʣʠʢʦʥʦʚʳʡ ʦʪʪʠʩʢʥʦʡ 

ʤʘʪʝʨʠʘʣ. ɼʘʣʝʝ, ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ, ʤʘʪʝʨʠʘʣ ʩʜʘʚʘʣʩʷ ʚ 

ʮʠʪʦʣʦʛʠʯʝʩʢʫʶ ʣʘʙʦʨʘʪʦʨʠʶ ɻɹʋɿ ʅʆ ʅʆʂʆɼ ʩ ʮʝʣʴʶ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʰʣʠʬʦʚ. ʇʨʝʧʘʨʘʪʳ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ ʂʦʩʪʠʣʝʥʢʦ ʀ.ʇ. ʠ ɹʦʡʢʦ 

ʀ.ɺ. ɿʫʙʳ ʜʝʛʠʪʨʘʪʠʨʦʚʘʣʠ ʠ ʧʨʦʧʠʪʳʚʘʣʠ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʦʡ, ʧʦʤʝʱʘʷ ʚ 

ʥʝʝ. ʇʦʩʣʝ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʡ ʙʣʦʢ ʨʘʟʨʝʟʘʣʠ ʩʝʧʘʨʦʚʦʯʥʳʤ ʜʠʩʢʦʤ, 

ʠ ʰʣʠʬʦʚʘʣʠ ʪʦʨʮʝʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʧʦʣʫʯʝʥʠʷ ʨʦʚʥʦʛʦ ʰʣʠʬʘ. ɿʘʪʝʤ 

ʯʘʩʪʠʯʥʦ ʧʨʦʪʨʘʚʣʠʚʘʣʠ ʵʤʘʣʴ ʚ ʭʝʣʘʪʦʦʙʨʘʟʫʶʱʝʤ ʘʛʝʥʪʝ (ʪʨʠʣʦʥ ɹ) ʠ 

ʥʘʥʦʩʷʪ ʥʘ ʧʨʝʧʘʨʘʪ ʩʣʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʝʛʦ ʚʝʱʝʩʪʚʘ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʧʨʝʧʘʨʘʪ ʧʨʠʛʦʜʝʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚ ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ ʩ ʧʨʝʧʘʨʘʪʘ ʩ 

ʧʦʤʦʱʴʶ ʥʠʪʨʦʢʣʝʪʯʘʪʢʠ ʩʥʠʤʘʣʠ ʦʪʧʝʯʘʪʢʠ, ʩ ʢʦʪʦʨʳʭ ʛʦʪʦʚʠʣʠ ʫʛʦʣʴʥʳʝ 

ʨʝʧʣʠʢʠ ʧʫʪʝʤ ʥʘʧʳʣʝʥʠʷ ʚ ʚʘʢʫʫʤʝ ʩʧʝʢʪʨʘʣʴʥʦ ʯʠʩʪʦʛʦ ʛʨʘʬʠʪʘ. ʈʝʧʣʠʢʠ 

ʥʘʥʦʩʠʣʠ ʥʘ ʧʨʝʜʤʝʪʥʳʝ ʩʝʪʢʠ ʠ ʠʩʩʣʝʜʦʚʘʣʠ [48]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ɻɹʋɿ ʅʆ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ 

ʦʙʣʘʩʪʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʜʠʩʧʘʥʩʝʨʘ ʩ ʧʦʤʦʱʴʶ 

ʮʠʬʨʦʚʦʛʦ ʤʠʢʨʦʚʠʟʦʨʘ mVizo-101 (ʆɸʆ çʃʆʄʆè, ʈʦʩʩʠʷ). ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʜʘʥʥʦʛʦ ʧʨʠʙʦʨʘ ʷʚʣʷʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ ʤʠʢʨʦʩʢʦʧʘ ʠ ʢʦʤʧʣʝʢʩʘ ʚʠʟʫʘʣʠʟʘʮʠʠ 
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ʚ ʝʜʠʥʦʤ ʢʦʨʧʫʩʝ. ʆʩʚʝʱʝʥʠʝ ʨʘʙʦʯʝʛʦ ʧʦʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʤʠʢʨʦʚʠʟʦʨ ʤʦʱʥʦʛʦ ʩʚʝʪʦʜʠʦʜʘ ʙʝʣʦʛʦ ʩʚʝʯʝʥʠʷ. ʎʠʬʨʦʚʘʷ 

ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʷ (2ʭ, 4ʭ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʢʨʘʪʥʦʩʪʴ 

ʫʚʝʣʠʯʝʥʠʷ ʜʦ 4000 ʢʨʘʪ. 

2.4 . ʄʝʪʦʜʳ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ 

ʈʦʪʦʚʫʶ ʞʠʜʢʦʩʪʴ ʩʦʙʠʨʘʣʠ ʧʫʪʝʤ ʩʧʣʝʚʳʚʘʥʠʷ ʚ ʧʨʦʙʠʨʢʫ ʚ ʫʪʨʝʥʥʠʝ 

ʯʘʩʳ ʩ 8.00 ʜʦ 11.00 ʥʘʪʦʱʘʢ. ɹʠʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʯʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çɻʝʤʦʪʝʩʪè ʠ ʢʘʬʝʜʨʳ 

ɹʠʦʭʠʤʠʠ ʌɻɹʆʋ ɺʆ ʅʠʞɻʄɸ ʄɿ ʈʦʩʩʠʠ. 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ 

ʧʨʦʚʦʜʠʣʦʩʴ ʛʘʟʦʞʠʜʢʦʩʪʥʳʤ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ. 

ɻʘʟʦʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʝʣʝʢʪʠʚʥʦʛʦ 

ʨʘʩʪʚʦʨʝʥʠʷ ʘʙʩʦʨʙʝʥʪʦʤ. ʅʘʩʘʜʦʯʥʳʝ ʢʦʣʦʥʢʠ ʟʘʧʦʣʥʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ 

ʟʝʨʝʥ ʪʚʝʨʜʦʛʦ ʥʦʩʠʪʝʣʷ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʥʦʩʠʣʘʩʴ ʚ ʚʠʜʝ ʧʣʝʥʢʠ 

ʥʝʧʦʜʚʠʞʥʘʷ ʞʠʜʢʘʷ ʬʘʟʘ. ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ʛʘʟʘ ʠʣʠ ʧʘʨʘ 

ʭʨʦʤʘʪʦʛʨʘʬʠʨʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʤʦʣʝʢʫʣʘʤʠ ʘʙʩʦʨʙʝʥʪʘ. ʕʪʠ ʩʠʣʳ 

ʟʘʚʠʩʷʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʤʦʣʝʢʫʣ ʢʘʢ ʥʝʧʦʜʚʠʞʥʦʡ ʞʠʜʢʦʡ ʬʘʟʳ, 

ʪʘʢ ʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ [74].  

ʈʦʪʦʚʫʶ ʞʠʜʢʦʩʪʴ ʚʥʦʩʠʣʠ ʚ ʜʦʟʘʪʦʨ (3) ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʢʨʦʣʠʪʨʦʚ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʰʧʨʠʮʘ. ɺʝʱʝʩʪʚʘ ʧʝʨʝʥʦʩʠʣʠʩʴ ʛʘʟʦʤ-

ʥʦʩʠʪʝʣʝʤ (1) ʚ ʢʦʣʦʥʢʫ (5). ʅʘ ʢʦʣʦʥʢʝ ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʟʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʤʝʩʠ. ʈʘʟʜʝʣʝʥʠʝ ʩʤʝʩʠ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʱʝʩʪʚ ʤʝʞʜʫ ʧʦʜʚʠʞʥʦʡ ʠ ʥʝʧʦʜʚʠʞʥʦʡ ʬʘʟʘʤʠ ʠ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʢʦʣʦʥʢʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʣʦʥʢʠ ʚʳʨʘʞʘʝʪʩʷ ʯʠʩʣʦʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʪʘʨʝʣʦʢ. 

ʇʦʜ çʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʪʘʨʝʣʢʘʤʠè ʧʦʥʠʤʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʩʪʫʧʝʥʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʧʦʜʚʠʞʥʦʡ ʠ 

ʥʝʧʦʜʚʠʞʥʳʤʠ ʬʘʟʘʤʠ. ʏʝʤ ʙʦʣʴʰʝ ʪʘʢʠʭ ʩʪʫʧʝʥʝʡ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ 

ʢʦʣʦʥʢʠ, ʪʝʤ ʣʫʯʰʝ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚ. 
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ʀʟ ʢʦʣʦʥʢʠ ʨʘʟʜʝʣʝʥʥʳʝ ʚʝʱʝʩʪʚʘ ʧʦʩʪʫʧʘʣʠ ʚ ʜʝʪʝʢʪʦʨ (6). ɼʝʪʝʢʪʦʨ ï 

ʯʘʩʪʴ ʧʨʠʙʦʨʘ, ʢʦʪʦʨʘʷ ʨʝʛʠʩʪʨʠʨʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʚʦʡʩʪʚ 

ʙʠʥʘʨʥʳʭ ʩʤʝʩʝʡ (ʢʦʤʧʦʥʝʥʪ + ʛʘʟ-ʥʦʩʠʪʝʣʴ). ʀʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʠʛʥʘʣʘ ʜʝʪʝʢʪʦʨʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ ʛʘʟʦʚʦʡ ʩʤʝʩʠ. 

ɼʝʪʝʢʪʦʨʳ ʙʳʣʠ ʥʘʩʪʨʦʝʥʳ ʥʘ ʠʟʤʝʨʝʥʠʝ ʧʣʦʪʥʦʩʪʠ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, 

ʪʝʧʣʦʪʳ ʩʛʦʨʘʥʠʷ, ʠʦʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʩʠʛʥʘʣ ʜʝʪʝʢʪʦʨʘ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ ʩʘʤʦʧʠʩʮʝʤ (7). 

 

2. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʠʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʢʘʣʴʮʠʷ ʚ 

ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʚ ʩʣʶʥʝ ʩ ʧʦʤʦʱʴʶ ʠʦʥ-ʩʝʣʝʢʪʠʚʥʦʛʦ ʵʣʝʢʪʨʦʜʘ []. 

ɺʝʣʠʯʠʥʘ ʚʦʟʥʠʢʘʶʱʝʡ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ ʵʣʝʢʪʨʦʜʦʚ ʠʣʠ ʕɼʉ 

(ʵʣʝʢʪʨʦʜʚʠʞʫʱʘʷ ʩʠʣʘ) ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʉʘ2+ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʩʪʚʦʨʝ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʨʠʙʦʨ ʛʨʘʜʫʠʨʫʝʪʩʷ ʧʦ ʩʝʨʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʉʘʉl2 ʠ ʩʪʨʦʠʪʩʷ 

ʛʨʘʜʫʠʨʦʚʦʯʥʳʡ (ʢʘʣʠʙʨʦʚʦʯʥʳʡ) ʛʨʘʬʠʢ ʚ ʢʦʦʨʜʠʥʘʪʘʭ çʕɼʉ ʤɺ ï è, ʛʜʝ: 

ʕɼʉ ï ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ; 

ʍʦʜ ʦʧʨʝʜʝʣʝʥʠʷ: 

ɺ ʩʫʭʫʶ ʯʠʩʪʫʶ ʧʣʘʩʪʠʢʦʚʫʶ ʧʨʦʙʠʨʢʫ ʦʪʤʝʨʷʣʠ 2 ʤʣ ʩʣʶʥʳ ʙʝʟ ʫʯʝʪʘ 

ʧʝʥʠʩʪʦʛʦ ʩʣʦʷ, ʜʦʙʘʚʣʷʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʜʦ ʤʝʪʢʠ 10 ʤʣ, 

ʧʝʨʝʤʝʰʠʚʘʣʠ ʞʠʜʢʦʩʪʴ ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʦʡ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʙʠʨʢʠ 
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ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʣʘʩʪʠʢʦʚʳʡ ʩʪʘʢʘʥʯʠʢ ʠ ʩʪʘʚʠʣʠ ʥʘ ʦʪʢʠʜʥʦʡ ʩʪʦʣʠʢ 

ʵʣʝʢʪʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʠʦʥʦʤʝʨʘ. ɺ ʥʝʝ ʧʦʤʝʱʘʣʠ ʵʣʝʢʪʨʦʜ, ʪʱʘʪʝʣʴʥʦ 

ʧʨʦʤʳʪʳʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʧʨʦʩʫʰʝʥʥʳʡ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ 

ʙʫʤʘʛʦʡ. ɺʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʕɼʉ ʙʳʣʦ ʨʘʚʥʦ 60 

ʩʝʢʫʥʜʘʤ. ɿʘʧʠʩʳʚʘʣʦʩʴ ʧʦʢʘʟʘʥʠʝ ʧʨʠʙʦʨʘ. ɼʘʣʝʝ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʤʫ 

ʛʨʘʬʠʢʫ ʦʧʨʝʜʝʣʷʣʠ ʨʉ (ʉʘ2+), ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʩʣʶʥʝ ʚ ʤʛ/ʣ. ɿʘʢʘʥʯʠʚʘʷ ʘʥʘʣʠʟ, ʵʣʝʢʪʨʦʜʳ ʧʦʛʨʫʞʘʣʠ ʚ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ ʠ ʦʪʤʳʚʘʣʠ ʦʪ ʩʣʝʜʦʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʞʠʜʢʦʩʪʠ, 

ʚʥʦʚʴ ʚʳʩʫʰʠʚʘʣʠ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ ʠ ʧʨʦʜʦʣʞʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʦʩʪʘʣʴʥʦʡ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ. 

2.5. ʄʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ SPSS 11.0, Statistica 6.0, SOFA 

Statistics 1.4.0 (AGPL3, Paton ï Simpson & Associates Ltd.) ʠ PSPP 0.8.1.1 (Free 

Software Foundation Inc., USA). ʅʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʧʠʩʳʚʘʣʦʩʴ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ. 

ʉʨʘʚʥʝʥʠʝ ʜʚʫʭ ʚʳʙʦʨʦʢ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ t ï ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ ʜʣʷ ʘʥʘʣʠʟʘ ʧʝʨʝʤʝʥʥʳʭ, ʠʤʝʶʱʠʭ ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

ɸʥʘʣʠʟ ʨʘʟʣʠʯʠʷ ʯʘʩʪʦʪ ʧʨʠʟʥʘʢʦʚ ʚ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʢʘʭ ʧʨʦʚʦʜʠʣʩʷ ʩ 

ʧʦʤʦʱʴʶ ʚʳʯʠʩʣʝʥʠʷ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʩʯʝʪʦʚ 

ʠʟʤʝʥʝʥʠʷ ʦʪʪʝʥʢʘ ʟʫʙʦʚ ʜʦ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʥʘ ʚʩʝʭ ʩʨʦʢʘʭ 

ʥʘʙʣʶʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʦʡʢʦʩʪʠ ʦʪʪʝʥʢʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʩʣʝʜʫʶʱʘʷ ʪʘʙʣʠʮʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʮʚʝʪʘ ʯʠʩʣʦʚʦʤʫ ʟʥʘʯʝʥʠʶ:   

ʎʚʝʪ ʏʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ɺ1 1 

ɸ1 2 

ɺ2 3 

ɸ2 4 

ʉ2 5 

ɸ3 6 

ɺ3 7 

ʉ3 8 
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ɻʣʘʚʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

3.1. ʆʮʝʥʢʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 220 ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʣʠʩʴ 

ʘʥʢʝʪʠʨʦʚʘʥʠʶ (ʇʨʠʣʦʞʝʥʠʝ 1) ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʘʪʫʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʨʦʩʘ ʚʳʷʚʣʝʥʦ ʯʪʦ 57% ʦʙʩʣʝʜʫʝʤʳʭ 

ʥʫʞʜʘʣʠʩʴ ʚ ʢʦʨʨʝʢʮʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚ ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦ ʧʦʚʦʜʫ ʚʥʝʰʥʦʩʪʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 144 ʧʘʮʠʝʥʪʘ, ʠʟ ʥʠʭ 87 ʞʝʥʱʠʥ ʠ 57 ʤʫʞʯʠʥ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 23 ʜʦ 42 ʣʝʪ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʣʠʩʴ ʧʨʦʮʝʜʫʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ. ɿʘ ʜʚʝ ʥʝʜʝʣʠ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ 

ʟʫʙʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʫʞʜʘʝʤʦʩʪʠ, ʢʘʞʜʦʤʫ ʦʙʩʣʝʜʫʝʤʦʤʫ ʧʘʮʠʝʥʪʫ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʛʠʛʠʝʥʘ ʧʦʣʦʩʪʠ ʨʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʱʝʪʦʯʝʢ ʠ 

ʧʘʩʪʳ ʜʣʷ ʩʥʷʪʠʷ ʤʷʛʢʦʛʦ ʟʫʙʥʦʛʦ ʥʘʣʝʪʘ, ʩʠʩʪʝʤʦʡ Air  Flow ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ 

ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘʣʝʪʘ, ʘ ʪʘʢʞʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʢʝʡʣʝʨ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʪʚʝʨʜʳʭ ʟʫʙʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʯʠʩʪʢʠ 

ʟʫʙʦʚ ʧʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ ʦʪʙʝʣʠʚʘʥʠʷ ʧʘʮʠʝʥʪʘʤ ʙʳʣʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʝ ʧʦʣʦʩʪʠ ʨʪʘ ʩ ʧʦʜʙʦʨʦʤ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʚʩʝʤ 

ʧʘʮʠʝʥʪʘʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʜʝʢʩʘ ʂʇʋ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʢʘʨʠʝʩʦʤ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʂʇʋ ʫ 

ʤʫʞʯʠʥ ʙʳʣʘ 1,78Ñ0,72, ʫ ʞʝʥʱʠʥ ï 1,95Ñ1,52. ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʘ 

ʦʪʤʝʯʝʥʘ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʘʷ ʬʦʨʤʘ ʢʘʨʠʝʩʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʫ ʧʘʮʠʝʥʪʦʚ 

ʜʝʬʝʢʪʦʚ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʣʝʯʝʥʠʝ. 

ʈʝʩʪʘʚʨʘʮʠʠ ʟʫʙʦʚ ʬʨʦʥʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʚʳʧʦʣʥʷʣʠʩʴ ʩʪʝʢʣʦʠʦʥʦʤʝʨʥʳʤ 

ʮʝʤʝʥʪʦʤ ʩʨʦʢʦʤ ʥʘ ʜʚʝ ʥʝʜʝʣʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʘ ʩʪʘʙʠʣʠʟʘʮʠʷ 

ʮʚʝʪʘ ʟʫʙʦʚ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʟʘʤʝʥʘ ʚʨʝʤʝʥʥʳʭ ʧʣʦʤʙ ʥʘ ʧʦʩʪʦʷʥʥʳʝ ʠʟ ʢʦʤʧʦʟʠʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, ʫʢʘʟʳʚʘʶʪ ʥʘ ʭʦʨʦʰʠʡ 

ʫʨʦʚʝʥʴ ʛʠʛʠʝʥʳ ʜʦ ʦʪʙʝʣʠʚʘʥʠʷ ʫ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ. ʂ 14 ʜʥʶ ʦʪʤʝʯʘʣʦʩʴ 
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ʩʥʠʞʝʥʠʝ ʀɻʈ-ʋ (1,049Ñ0,216; ʨ<0,001), ʢ 1 ʠ 3 ʤʝʩʷʮʫ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ 

ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʀɻʈ-ʋ (1,132Ñ0,36/1,146Ñ0,373; ʨ<0,001), 

ʢ 6 ʤʝʩʷʮʫ ʥʘʙʣʶʜʘʣʦʩʴ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ (1,431Ñ0,599, ʨ<0,001); ʘ ʢ 

12 ʤʝʩʷʮʫ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ (1,194Ñ0,477, ʨ<0,001), ʧʨʠ ʵʪʦʤ ʀɻʈ-ʋ ʙʳʣʦ 

ʥʠʞʝ, ʯʝʤ ʜʦ ʦʪʙʝʣʠʚʘʥʠʷ (ʨ<0,001). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ ʚʳʷʚʣʷʣʩʷ ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ 

ʛʠʛʠʝʥʳ ʜʦ ʦʪʙʝʣʠʚʘʥʠʷ, ʯʝʨʝʟ 14 ʜʥʝʡ, 1,3 ʠ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ; 

ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʛʠʛʠʝʥʳ. ɼʘʥʥʘʷ ʜʠʥʘʤʠʢʘ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʘ ʩʦ ʩʥʠʞʝʥʠʝʤ ʤʦʪʠʚʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʢ 6 ʤʝʩʷʮʫ ʥʘʙʣʶʜʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1. 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʜʝʢʩʘ ʀɻʈ-ʋ ʫ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ ʚ 

ʨʘʟʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ 

ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ɺʩʝ ʧʘʮʠʝʥʪʳ 

ɼʦ ʦʪʙʝʣʠʚʘʥʠʷ 1,215±0,504* 

ʏʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ 1,049±0,216* 

ʏʝʨʝʟ 1 ʤʝʩʷʮ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ 1,132±0,36* 

ʏʝʨʝʟ 3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ 1,146±0,373* 

ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ 1,431±0,599* 

ʏʝʨʝʟ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ 1,194±0,477* 

*ʨ<0,001 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 

ʊʘʙʣʠʮʘ 2.  

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʀɻʈ-ʋ ʜʦ ʠ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʫ ʤʫʞʯʠʥ. 

ʉʨʦʢʠ ʇʝʨʚʘʷ ʛʨʫʧʧʘ ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʊʨʝʪʴʷ ʛʨʫʧʧʘ 

ɼʦ 1,294 ±0,588*  1,222 ±0,548*  1,313 ±0,479*  

ʏʝʨʝʟ 14 ʜʥʝʡ 1,176 ±0,393*  1,056 ±0,236*  1,063 ±0,25*  

ʏʝʨʝʟ 1 ʤʝʩʷʮ 1,353 ±0,606*  1,111 ±0,323*  1,313 ±0,479*  

ʏʝʨʝʟ 3 ʤʝʩʷʮʘ 1,412 ±0,507*  1,056 ±0,236*  1,313 ±0,479*  

ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ 1,647 ±0,862*  1,222 ±0,548*  1,438 ±0,727*  

ʏʝʨʝʟ 12 ʤʝʩʷʮʝʚ 1,529 ±0,717*  1,222 ±0,548*  1,313 ±0,479*  

*ʨ<0,001 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 
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ʈʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʫʣʫʯʰʝʥʠʠ ʫʨʦʚʥʷ ʛʠʛʠʝʥʳ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʙʩʣʝʜʫʝʤʳʭ ʤʫʞʯʠʥ ʢ 14 ʜʥʶ 

ʥʘʙʣʶʜʝʥʠʷ; ʚ ʦʩʪʘʣʴʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʀɻʈ-ʋ. ɺʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʙʩʣʝʜʫʝʤʳʭ ʤʫʞʯʠʥ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʀɻʈ-ʋ ʢ 14, 30 ʠ 90 

ʜʥʷʤ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʝʤ ʜʦ ʧʨʦʮʝʜʫʨʳ 

ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ (ʨ<0,001). ʂ 6 ʠ 12 ʤʝʩʷʮʫ ʟʥʘʯʝʥʠʷ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʠʩʭʦʜʥʳʭ. ɺ ʪʨʝʪʝʡ ʛʨʫʧʧʝ ʦʙʩʣʝʜʫʝʤʳʭ ʤʫʞʯʠʥ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʀɻʈ-ʋ (1,063Ñ0,25, ʨ<0,001) ʢ 14 ʜʥʶ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʜʨʫʛʠʝ ʩʨʦʢʠ 

ï ʧʦʢʘʟʘʪʝʣʠ ʀɻʈ-ʋ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʟʥʘʯʝʥʠʶ 

ʠʥʜʝʢʩʘ ʜʦ ʦʪʙʝʣʠʚʘʥʠʷ.  

ʀʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3, ʚʠʜʥʦ, ʯʪʦ ʫ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ 

ʞʝʥʱʠʥ ʜʦ ʦʪʙʝʣʠʚʘʥʠʷ, ʯʝʨʝʟ 14 ʜʥʝʡ, 1, 3 ʠ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ 

ʦʪʙʝʣʠʚʘʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ. ʂ 6 

ʤʝʩʷʮʫ ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʀɻʈ-ʋ (ʨ<0,001) , ʫʨʦʚʝʥʴ 

ʛʠʛʠʝʥʳ ʙʳʣ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ʆʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʀɻʈ-ʋ ʢ 14, 30 ʠ 90 

ʜʥʷʤ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ, ʢ 6 ʤʝʩʷʮʫ ʀɻʈ-ʋ ʫʚʝʣʠʯʠʚʘʣʩʷ, ʢ 12 ʤʝʩʷʮʫ ʩʥʦʚʘ 

ʫʤʝʥʴʰʘʣʩʷ. ʇʦʢʘʟʘʪʝʣʠ ʀɻʈ-ʋ ʙʳʣʠ ʠʜʝʥʪʠʯʥʳ ʫ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ 

ʦʙʩʣʝʜʫʝʤʳʭ ʞʝʥʱʠʥ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʜʠʘʛʥʦʩʪʠʢʠ ʀɻʈ-ʋ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ 1, 2, 3 ʛʨʫʧʧʘʤʠ ʦʙʩʣʝʜʫʝʤʳʭ ʞʝʥʱʠʥ. 

ʊʘʙʣʠʮʘ 3.  

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʀɻʈ-ʋ ʜʦ ʠ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʫ ʞʝʥʱʠʥ. 

ʉʨʦʢʠ ʇʝʨʚʘʷ ʛʨʫʧʧʘ ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʊʨʝʪʴʷ ʛʨʫʧʧʘ 

ɼʦ 1,294 ±0,588*  1,222 ±0,548*  1,313 ±0,479*  

ʏʝʨʝʟ 14 ʜʥʝʡ 1,176 ±0,393*  1,056 ±0,236*  1,063 ±0,25*  

ʏʝʨʝʟ 1 ʤʝʩʷʮ 1,353 ±0,606*  1,111 ±0,323*  1,313 ±0,479*  

ʏʝʨʝʟ 3 ʤʝʩʷʮʘ 1,412 ±0,507*  1,056 ±0,236*  1,313 ±0,479*  

ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ 1,647 ±0,862*  1,222 ±0,548*  1,438 ±0,727*  

ʏʝʨʝʟ 12 ʤʝʩʷʮʝʚ 1,529 ±0,717*  1,222 ±0,548*  1,313 ±0,479*  

   *ʨ<0,001 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 
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ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʀɻʈ-ʋ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ (ʊʘʙ. 2, 3) 

ʦʪʤʝʯʝʥʦ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʭʦʨʦʰʝʛʦ ʫʨʦʚʥʷ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʞʝʥʱʠʥ 

(55,6%); ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʛʠʛʠʝʥʳ ʯʘʱʝ ʚʩʪʨʝʯʘʣʩʷ ʫ ʤʫʞʯʠʥ 

(6,96%). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫ ʧʘʮʠʝʥʪʦʚ 

ʥʘʙʣʶʜʘʣʘʩʴ ʭʦʨʦʰʘʷ ʛʠʛʠʝʥʘ ʧʦʣʦʩʪʠ ʨʪʘ.  ʋ ʞʝʥʱʠʥ ʫʨʦʚʝʥʴ ʛʠʛʠʝʥʳ ʙʳʣ 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʞʯʠʥʘʤʠ. 

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 4, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʭʦʨʦʰʝʤ 

ʫʨʦʚʥʝ ʛʠʛʠʝʥʳ ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʜʦ ʦʪʙʝʣʠʚʘʥʠʷ, ʯʝʨʝʟ 14 ʜʥʝʡ, 1 ʠ 3 ʤʝʩʷʮʘ; ʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ï ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ. ʇʨʠ ʵʪʦʤ, ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʀɻʈ-ʋ ʜʦ 

ʦʪʙʝʣʠʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʚʦ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʫʝʤʳʭ. 

ʊʘʙʣʠʮʘ 4.  

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʀɻʈ-ʋ ʫ ʧʘʮʠʝʥʪʦʚ ʪʨʝʭ ʛʨʫʧʧ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʨʦʢʦʚ ʥʘʙʣʶʜʝʥʠʷ 

ʉʨʦʢʠ 

ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʊʨʝʪʴʷ ʛʨʫʧʧʘ 

ɼʦ ʦʪʙʝʣʠʚʘʥʠʷ 1,292 ±0,582* 1,167 ±0,429* 1,188 ±0,491* 

ʏʝʨʝʟ 14ʜʥʝʡ 1,063 ±0,245* 1,021 ±0,144* 1,063 ±0,245* 

ʏʝʨʝʟ 1ʤʝʩʷʮ 1,167 ±0,429* 1,083 ±0,279* 1,146 ±0,357* 

ʏʝʨʝʟ 3 ʤʝʩʷʮʘ 1,188 ±0,394* 1,063 ±0,245* 1,188 ±0,445* 

ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ 1,521 ±0,652* 1,313 ±0,512* 1,458 ±0,617* 

ʏʝʨʝʟ 12 ʤʝʩʷʮʝʚ 1,229 ±0,515* 1,188 ±0,491* 1,167 ±0,429* 

*ʨ<0,001 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 

ɺʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʦʝ (ʨ<0,001) 

ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʀɻʈ-ʋ ʢ 14, 30 ʠ 90 ʜʥʷʤ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʢ 14 ʜʥʶ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ. ʂ 6 ʤʝʩʷʮʫ ʥʘʙʣʶʜʝʥʠʷ 

ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʟʥʘʯʠʤʦʝ (ʨ<0,001) ʧʦʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 

ʀɻʈ-ʋ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʫʝʤʳʭ, ʟʥʘʯʠʤʦ ʧʨʝʚʳʰʘʷ ʟʥʘʯʝʥʠʷ ʜʦ 
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ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ (ʨ<0,001). ʂ 12 ʤʝʩʷʮʫ ʥʘʙʣʶʜʝʥʠʷ ʀɻʈ-

ʋ ʚʥʦʚʴ ʩʥʠʞʘʣʩʷ (ʨ<0,001); ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʚ ʧʝʨʚʦʡ ʠ ʪʨʝʪʝʡ ʛʨʫʧʧʘʭ 

ʦʙʩʣʝʜʫʝʤʳʭ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʟʥʘʯʝʥʠʡ ʜʦ ʦʪʙʝʣʠʚʘʥʠʷ; ʘ ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ ï ʚʳʰʝ (ʨ<0,001).  

ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʫʞʯʠʥ 

ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʙʩʣʝʜʫʝʤʳʭ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʠ ʪʨʝʪʝʡ ʛʨʫʧʧʘʤʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʀɻʈ-ʋ ʚʳʷʚʠʣ ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ 

ʛʠʛʠʝʥʳ ʫ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʫʨʦʚʥʷ ʛʠʛʠʝʥʳ ʯʝʨʝʟ 14 ʜʥʝʡ, 1 ʤʝʩʷʮ, 3 ʠ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ. ɼʘʥʥʘʷ ʜʠʥʘʤʠʢʘ ʦʙʲʷʩʥʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʚ ʩʚʷʟʠ ʩ ʤʦʪʠʚʘʮʠʝʡ ʧʘʮʠʝʥʪʦʚ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʦʜʙʦʨʝ ʩʨʝʜʩʪʚ ʠ ʧʨʝʜʤʝʪʦʚ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʛʠʛʠʝʥʳ 

ʧʦʣʦʩʪʠ ʨʪʘ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʠʛʠʝʥʳ ʢ 6 ʤʝʩʷʮʫ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʤʦʪʠʚʘʮʠʠ ʚ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥ ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʫ 

ʦʙʩʣʝʜʫʝʤʳʭ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ, 

ʯʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ, ʯʝʨʝʟ 1, 3 ʠ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ. 

ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʦʪʤʝʯʘʣʩʷ ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ 

ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ. 

ʇʨʦʠʟʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ ʟʘ 14 ʜʥʝʡ ʜʦ 

ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʨʘʟʫ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ, ʯʝʨʝʟ 3 ʜʥʷ, 14 ʜʥʝʡ, 1, 3, 6 ʠ 12 ʤʝʩʷʮʝʚ. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʠʥʜʝʢʩ ʈʄɸ.  
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ʊʘʙʣʠʮʘ 5. 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʜʝʢʩʘ ʈʄɸ ʫ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ ʧʨʠ 

ʦʪʙʝʣʠʚʘʥʠʠ ʟʫʙʦʚ 

ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ɼʦ ʦʪʙʝʣʠʚʘʥʠʷ 7,902±2,99* 

ʉʨʘʟʫ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ 10,645±4,475* 

ʏʝʨʝʟ 3 ʜʥʷ 11,111±6,266* 

ʏʝʨʝʟ 14 ʜʥʝʡ 12,555±4,815* 

ʏʝʨʝʟ 1 ʤʝʩʷʮ 14,888±5,941* 

ʏʝʨʝʟ 3 ʤʝʩʷʮʘ 13,625±6,679* 

ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ 19,812±6,84* 

ʏʝʨʝʟ 12 ʤʝʩʷʮʝʚ 13,38±7,033* 

*ʨ<0,001 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 

ʊʘʙʣʠʮʘ 6. 

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʜʝʢʩʘ ʈʄɸ ʫ ʧʘʮʠʝʥʪʦʚ ʪʨʝʭ ʛʨʫʧʧ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʥʘʙʣʶʜʝʥʠʷ 

ʉʨʦʢʠ 

ʥʘʙʣʶʜʝʥʠʷ 

I ʛʨʫʧʧʘ II  ʛʨʫʧʧʘ III  ʛʨʫʧʧʘ 

ɼʦ ʦʪʙʝʣʠʚʘʥʠʷ 7,979±3,13* 8,041±3,643* 10,5±3,82* 

ʉʨʘʟʫ ʧʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ 

10,708±5,056* 9,25±4,299* 11,979±3,61* 

ʏʝʨʝʟ 3 ʜʥʷ 12,145±3,73* 13,479±6,542* 12,041±3,536* 

ʏʝʨʝʟ 14 ʜʥʝʡ 14,791±8,23* 7,895±2,926* 7,833±2,96* 

ʏʝʨʝʟ 1 ʤʝʩʷʮ 15,27±5,32* 13,916±7,049* 14,25±6,505* 

ʏʝʨʝʟ 3 ʤʝʩʷʮʘ 12,77±6,52* 15,916±7,528* 13,479±4,476* 

ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ 20,187±8,31* 20,312±5,32* 18,937±6,608* 

ʏʝʨʝʟ 12 ʤʝʩʷʮʝʚ 12,687±7,086* 13,958±7,17* 13,52±6,922* 

*ʨ<0,001 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 
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ɼʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʫ 

ʦʙʩʣʝʜʫʝʤʳʭ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠ ʭʨʦʥʠʯʝʩʢʠʡ ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʢʘʪʘʨʘʣʴʥʳʡ 

ʛʠʥʛʠʚʠʪ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ (7,902±2,99, ʨ<0,001, ʪʘʙʣ. 5). ʇʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʭʨʦʥʠʯʝʩʢʠʡ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʢʘʪʘʨʘʣʴʥʳʡ ʛʠʥʛʠʚʠʪ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ (7,979Ñ3,13, 

ʨ<0,001; 11,979Ñ3,61, ʨ<0,001; ʪʘʙʣ. 6). ʂ 3 ʜʥʶ ʧʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ʈʄɸ 

ʫʚʝʣʠʯʠʣʩʷ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʯʪʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʩʚʷʟʘʥʦ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ ʚ ʪʢʘʥʷʭ ʧʘʨʦʜʦʥʪʘ (ʨ<0,001). ʉʧʫʩʪʷ ʜʚʝ ʥʝʜʝʣʠ ʫ 

ʦʙʩʣʝʜʫʝʤʳʭ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʠ ʛʠʥʛʠʚʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ 

ʩʥʠʞʘʣʠʩʴ (7,895±2,926/7,833±2,96, ʨ<0,001), ʪʦʛʜʘ ʢʘʢ ʫ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, 

ʥʘʦʙʦʨʦʪ, ʚʦʟʨʘʩʪʘʣʠ (14,791±8,23, ʨ<0,001). ɼʘʥʥʘʷ ʜʠʥʘʤʠʢʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʦʙʲʷʩʥʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʪʙʝʣʠʚʘʶʱʝʛʦ ʛʝʣʷ ʥʘ ʪʢʘʥʠ 

ʧʘʨʦʜʦʥʪʘ, ʚʩʣʝʜʩʪʚʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʜʪʝʢʘʥʠʷ ʧʦʜ ʠʟʦʣʷʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ. ʂ 1 ʤʝʩʷʮʫ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ 

ʈʄɸ ʫ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʭʫʜʰʝʥʠʝʤ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ 

(ʨ<0,001). ʏʝʨʝʟ 3 ʤʝʩʷʮʘ ʫ ʧʘʮʠʝʥʪʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʩʷ ʪʘʢʞʝ ʨʦʩʪ 

ʧʦʢʘʟʘʪʝʣʝʡ ʛʠʥʛʠʚʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ (15,916±7,528, ʨ<0,001). ɼʘʥʥʫʶ 

ʜʠʥʘʤʠʢʫ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝʤ ʤʫʞʯʠʥ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʥʘʜ 

ʞʝʥʱʠʥʘʤʠ. ʂ 6 ʤʝʩʷʮʫ ʥʘʙʣʶʜʝʥʠʡ ʚʦ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧʘʭ ʫ ʧʘʮʠʝʥʪʦʚ 

ʦʪʤʝʯʘʣʘʩʴ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʬʦʨʤʘ ʢʘʪʘʨʘʣʴʥʦʛʦ ʛʠʥʛʠʚʠʪʘ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʭʫʜʰʝʥʠʝʤ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ 

ʤʦʪʠʚʘʮʠʠ ʢ ʜʘʥʥʦʤʫ ʩʨʦʢʫ ʥʘʙʣʶʜʝʥʠʷ (ʨ<0,001). ʉʧʫʩʪʷ 12 ʤʝʩʷʮʝʚ ʧʨʠ 

ʦʩʤʦʪʨʝ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʛʠʥʛʠʚʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʚʦ ʚʩʝʭ ʪʨʝʭ 

ʛʨʫʧʧʘʭ (ʨ<0,001). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʘʷ ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʥʜʝʢʩʘ ʈʄɸ ʫ ʧʘʮʠʝʥʪʦʚ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʥʘ ʚʩʝʭ 

ʩʨʦʢʘʭ ʥʘʙʣʶʜʝʥʠʷ (ʨ<0,001). ʉʨʘʟʫ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʙʳʣ ʦʪʤʝʯʝʥ ʧʝʨʝʭʦʜ 

ʢʘʪʘʨʘʣʴʥʦʛʦ ʛʠʥʛʠʚʠʪʘ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʠʟ ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʬʦʨʤʳ ʚ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʫʶ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʪʨʘʚʤʘʪʠʯʝʩʢʠʤ 
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ʬʘʢʪʦʨʦʤ ʚʩʣʝʜʩʪʚʠʝ ʜʘʚʣʝʥʠʷ ʢʦʬʬʝʨʜʘʤʘ ʥʘ ʧʘʨʦʜʦʥʪ, ʚʳʟʳʚʘʷ ʪʝʤ ʩʘʤʳʤ 

ʠʰʝʤʠʶ ʠ ʚʦʩʧʘʣʝʥʠʝ ʪʢʘʥʝʡ ʧʘʨʦʜʦʥʪʘ, ʢʦʪʦʨʦʝ ʫʩʠʣʠʚʘʣʦʩʴ ʢ 3 ʜʥʶ 

ʥʘʙʣʶʜʝʥʠʷ (ʨ<0,001). ʉʧʫʩʪʷ ʜʚʝ ʥʝʜʝʣʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʈʄɸ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, ʢʨʦʤʝ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, ʯʪʦ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʩʚʷʟʘʥʦ ʩ ʤʝʭʘʥʠʟʤʦʤ ʘʢʪʠʚʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʟʦʣʷʮʠʠ, ʚʭʦʜʷʱʝʡ ʚ ʝʝ ʢʦʤʧʣʝʢʪ. ʋʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʛʠʥʛʠʚʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʩʧʫʩʪʷ 1 ʠ 6 ʤʝʩʷʮʝʚ ʩʚʷʟʘʥʦ ʩ ʫʭʫʜʰʝʥʠʝʤ ʛʠʛʠʝʥʳ 

ʧʦʣʦʩʪʠ ʨʪʘ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧ (ʨ<0,001), ʪʦʛʜʘ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ 

ʢ 3 ʤʝʩʷʮʫ ʜʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (15,916±7,528, ʨ<0,001), 

ʚʦʟʤʦʞʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʤʫʞʯʠʥ ʥʘʜ ʞʝʥʱʠʥʘʤʠ ʚ 

ʜʘʥʥʦʡ ʛʨʫʧʧʝ. ʂ 12 ʤʝʩʷʮʫ ʥʘʙʣʶʜʝʥʠʡ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠʥʜʝʢʩʘ ʈʄɸ, ʦʜʥʘʢʦ, ʦʥʠ ʙʳʣʠ ʚʳʰʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ 

ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, 

ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʤʦʪʠʚʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʢ ʜʘʥʥʦʤʫ ʩʨʦʢʫ ʥʘʙʣʶʜʝʥʠʷ. 

3.2. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʮʚʝʪʦʚʦʛʦ ʦʪʪʝʥʢʘ ʟʫʙʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʦʪʙʝʣʠʚʘʥʠʷ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ 48 ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʧʨʠʤʝʥʷʣʠ ʩʠʩʪʝʤʫ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʩ 40% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ («Opalescence Xtra Boost»). ʇʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ ʦʪʙʝʣʠʚʘʥʠʷ ʢʘʞʜʦʤʫ 

ʧʘʮʠʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʦʪʪʝʥʢʘ ʟʫʙʦʚ ʩ ʧʦʤʦʱʴʶ ʰʢʘʣʳ 

VITA SYSTEM 3D-MASTER®, ʰʢʘʣʳ VITA Classic ʠ ʢʦʣʦʨʠʤʝʪʨʘ Shade Eye 

Ncc (ʈʠʩ. 4). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʪʙʝʣʠʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʚʝʪʣʦʪʝ 2 ʠ 3 ʛʨʫʧʧʳ ʰʢʘʣʳ VITA SYSTEM 3D-

MASTER® (ʈʠʩ. 3) (ʨ<0,001). ʇʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʦʪʪʝʥʢʠ ʤʝʥʷʣʠʩʴ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʟʥʘʯʝʥʠʝ L ʫ 100% ʦʙʩʣʝʜʫʝʤʳʭ (ʨ<0,001) ʠ ʩʦʭʨʘʥʷʣʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 30 ʜʥʝʡ. ʏʝʨʝʟ 1 ʤʝʩʷʮ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʪʙʝʣʠʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʮʚʝʪʘ ʟʫʙʦʚ ʤʝʥʷʣʩʷ ʚ ʩʪʦʨʦʥʫ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ 2-3 

ʪʦʥʘ ʚ ʩʪʦʨʦʥʫ R ʧʦ ʰʢʘʣʝ VITA SYSTEM 3D-MASTER®, ʘ ʩʧʫʩʪʷ 3 ʤʝʩʷʮʘ ʫ 

27 ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʦʪʪʝʥʦʢ ʟʫʙʦʚ ʧʨʠʦʙʨʝʣ ʪʦʪ ʞʝ ʮʚʝʪ, ʯʪʦ ʠ ʜʦ 

ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ (ʨ<0,001).  
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ʈʠʩ. 3. ʀʟʤʝʨʝʥʠʝ ʦʪʪʝʥʢʘ ʟʫʙʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʢʘʣʳ VITA SYSTEM 

3D-MASTER® 

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 4, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʰʢʘʣʳ VITA  classic, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʝ ʚ 

ʮʚʝʪʝ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʧʦʩʣʝ, ʪʘʢ ʢʘʢ ʫ 100% 

ʦʙʩʣʝʜʫʝʤʳʭ ʧʨʦʠʟʦʰʣʦ ʦʩʚʝʪʣʝʥʠʝ ʟʫʙʦʚ ʥʘ 4 ʪʦʥʘ (ʨ<0,001). ɼʘʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʩʦʭʨʘʥʷʣʦʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1 ʤʝʩʷʮʘ (ʨ<0,001), ʧʦʩʣʝ ʯʝʛʦ 

ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʦʪʪʝʥʢʘ ʟʫʙʦʚ ʚ ʩʪʦʨʦʥʫ ʧʦʪʝʤʥʝʥʠʷ ʫ 27 

ʯʝʣʦʚʝʢ (4,98 ±1,296, ʨ<0,001). ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʯʝʨʝʟ ʪʨʠ ʤʝʩʷʮʘ 

ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʟʫʙʦʚ ʫ 36 ʧʘʮʠʝʥʪʦʚ ʜʦ ʠʩʭʦʜʥʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʳ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʥʘ ʦʩʥʦʚʝ 40% ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ. ɼʘʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʭʨʘʥʷʣʘʩʴ ʜʦ 12 ʤʝʩʷʮʘ ʥʘʙʣʶʜʝʥʠʷ (5,31 ±1,17, 

ʨ<0,001). 
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ʈʠʩ. 4. ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʪʝʥʢʘ ʟʫʙʘ ʩ ʧʦʤʦʱʴʶ ʢʦʣʦʨʠʤʝʪʨʘ Shade Eye Ncc 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʢʦʣʦʨʠʤʝʪʨʘ Shade Eye 

Ncc, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʘʤ, ʢʦʪʦʨʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʢʘʣʳ VITA SYSTEM 3D-MASTER®. 

ʊʘʙʣʠʮʘ 7.  

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʟʫʙʦʚ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʩʠʩʪʝʤʦʡ 

«Opalescence Xtra Boost» ʚ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ (ʰʢʘʣʘ VITA  

Classic) 

Opalescence 

Xtra Boost 

ɼʦ ʇʦʩʣʝ 14 1 3 6 12 

ɺ1        

ɸ1 

 11 

(22,9 %) 

8 

(16,7 %) 

1 

(2,1 %) 

   

ɺ2 

8 

(16,7 %) 

8 

(16,7 %) 

18 

(37,5 %) 

18 

(37,5 %) 

18 

(37,5 %) 

8 

(16,7 %) 

8 

(16,7 %) 

ɸ2 

 29 

(60,4 %) 

19 

(39,6 %) 

2 

(4,2 %) 

6 

(12,5 %) 

4 

(8,3 %) 

4 

(8,3 %) 

ʉ2 

11 

(22,9 %) 

  6 

(12, 5 %) 

3 

(6,3 %) 

11 

(22,9 %) 

11 

(22,9 %) 

ɸ3 

24  

(50 %) 

 3 

(6,3 %) 

19 

(39,6 %) 

19 

(39,6 %) 

20 

(41,7 %) 

20 

(41,7 %) 

ɺ3 

4  

(8,3 %) 

    4 

(8,3 %) 

4 

(8,3 %) 

ʉ3 

1 

 (2,1 %) 

  2 

(4,2 %) 

2 

(4,2 %) 

1 

(2,1 %) 

1 

(2,1 %) 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʚʝʪʦʚʦʡ ʰʢʘʣʳ VITA  Classic 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʫʶ ʨʘʟʥʠʮʫ ʚ ʮʚʝʪʝ ʟʫʙʦʚ ʜʦ ʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʠʷ 

ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ (ʨ<0,001). ʆʪʪʝʥʦʢ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ, 

ʧʦʣʫʯʝʥʥʳʡ ʩʨʘʟʫ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʯʝʨʝʟ 14 ʜʥʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʣʩʷ, ʪʦʛʜʘ ʢʘʢ ʯʝʨʝʟ 1 ʤʝʩʷʮ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʦʨʦʥʫ 

ʧʦʪʝʤʥʝʥʠʷ (p<0,001), ʢʦʪʦʨʳʝ ʥʝ ʠʟʤʝʥʷʣʠʩʴ ʥʘ ʩʨʦʢʘʭ ʥʘʙʣʶʜʝʥʠʷ ʚ 3, 6 ʠ 

12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʝʥʠʝ 

ʩʠʩʪʝʤʳ ʩ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʝʡ ʥʘ ʦʩʥʦʚʝ 40% ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, 

ʧʨʠʚʦʜʠʣʦ ʢ ʦʩʚʝʪʣʝʥʠʶ ʟʫʙʦʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʨʘʞʝʥʥʦʤʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1 

ʤʝʩʷʮʘ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʩʨʦʢʠ ʦʪʪʝʥʦʢ ʟʫʙʘ ʧʨʠʙʣʠʞʘʣʩʷ ʢ 

ʠʩʭʦʜʥʦʤʫ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʣʦʨʠʤʝʪʨʘ Shade Eye NCC ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʰʢʘʣʳ VITA SYSTEM 3D-MASTER®. 

ʇʘʮʠʝʥʪʘʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʣʠ ʧʨʦʮʝʜʫʨʫ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ 

ʩʠʩʪʝʤʦʡ ʩ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʝʡ ʩ 37% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ. ʇʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ ʦʪʙʝʣʠʚʘʥʠʷ ʢʘʞʜʦʤʫ ʧʘʮʠʝʥʪʫ ʧʨʦʚʦʜʠʣʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʦʪʪʝʥʢʘ ʟʫʙʦʚ ʩ ʧʦʤʦʱʴʶ ʰʢʘʣʳ VITA SYSTEM 3D-

MASTER®, ʘ ʪʘʢʞʝ ʰʢʘʣʦʡ VITA  Classic ʠ ʢʦʣʦʨʠʤʝʪʨʦʤ ShadeEye Ncc. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʚʝʪʣʦʪʝ 2 ʠ 3 ʛʨʫʧʧʳ ʰʢʘʣʳ VITA SYSTEM 3D-MASTER® 

(ʨ<0,001). ʇʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʦʪʪʝʥʢʠ ʤʝʥʷʣʠʩʴ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ 

ʟʥʘʯʝʥʠʝ L ʚ 100% ʩʣʫʯʘʝʚ (ʨ<0,001). ʏʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʮʚʝʪʘ ʟʫʙʦʚ ʤʝʥʷʣʩʷ ʚ ʩʪʦʨʦʥʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ 2-3 ʪʦʥʘ ʚ ʩʪʦʨʦʥʫ R ʧʦ ʰʢʘʣʝ VITA SYSTEM 3D-

MASTER®. ɼʘʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʭʨʘʥʷʣʘʩʴ ʜʦ 3 ʤʝʩʷʮʘ ʥʘʙʣʶʜʝʥʠʷ. ʂ 6 

ʤʝʩʷʮʫ ʫ 33 (68%) ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʦʪʪʝʥʦʢ ʟʫʙʦʚ ʧʨʠʦʙʨʝʣ ʪʦʪ ʞʝ 

ʮʚʝʪ, ʯʪʦ ʠ ʜʦ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ. ʂʦʣʦʨʠʤʝʪʨ Shade Eye NCC 

ʨʝʛʠʩʪʨʠʨʦʚʘʣ ʦʪʪʝʥʢʠ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ VITA SYSTEM 3D-MASTER®. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʮʚʝʪʘ ʟʫʙʦʚ ʰʢʘʣʦʡ VITA  Classic ʙʳʣʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʨʘʟʥʠʮʘ ʧʦ ʮʚʝʪʫ ʟʫʙʦʚ ʜʦ 
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ʧʨʦʚʝʜʝʥʠʠ ʷ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʧʦʩʣʝ (ʨ<0,001, ʪʘʙʣ. 8). ʊʘʢʞʝ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʪʪʝʥʢʘ ʟʫʙʦʚ ʚ ʩʪʦʨʦʥʫ 

ʧʦʪʝʤʥʝʥʠʷ ʩʧʫʩʪʷ ʜʚʝ ʥʝʜʝʣʠ. ʏʝʨʝʟ 1 ʤʝʩʷʮ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʫʞʝ ʫ 30 (62%) 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʪʦʥ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʙʣʠʞʘʣʩʷ ʢ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ. ɼʘʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʭʨʘʥʷʣʘʩʴ ʜʦ 12 ʤʝʩʷʮʘ 

ʥʘʙʣʶʜʝʥʠʷ. 

ʊʘʙʣʠʮʘ 8. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʟʫʙʦʚ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʩʠʩʪʝʤʦʡ 

«Amazing White Professional» ʚ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ 

Amazing 

White 

Professional 

ɼʦ ʧʦʩʣʝ 14 1 3 6 12 

ɺ1 

 9  

(18,8 %) 

     

ɸ1 

 3  

(6,3 %) 

1 

 (2,1 %) 

1 

 (2,1 %) 

1 

 (2,1 %) 

1 

 (2,1 %) 

 

ɺ2 

8  

(16,7 %) 

15  

(31,3 %) 

37  

(77,1 %) 

16 

 (33,3 %) 

16 

 (33,3 %) 

13 

(27,1 %) 

8 (16,7 

%) 

ɸ2 

 21 

(43,8 %) 

9   

(18,8 %) 

    

ʉ2 

11 

 (22,9 %) 

  3 

 (6,3 %) 

3 

 (6,3 %) 

11 

(22,9 %) 

11 

(22,9%) 

ɸ3 

24  

(50 %) 

 1 

 (2,1 %) 

23 

 (47,9 %) 

23 

 (47,9 %) 

18 

(37,5 %) 

24 

(50%) 

ɺ3 

4 

 (8,3 %) 

  4 

 (8,3 %) 

4 

 (8,3 %) 

4 

 (8,3 %) 

4 

 (8,3 %) 

ʉ3 

1  

(2,1 %) 

  1  

(2,1 %) 

1  

(2,1 %) 

1  

(2,1 %) 

1  

(2,1 %) 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʙʝʣʠʚʘʥʠʝ 

ʟʫʙʦʚ ʩʠʩʪʝʤʦʡ ʩ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʝʡ ʥʘ ʦʩʥʦʚʝ 37% ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʦʪʪʝʥʢʘ ʟʫʙʦʚ ʚ ʩʪʦʨʦʥʫ 

ʦʩʚʝʪʣʝʥʠʷ (ʨ<0,001), ʦʜʥʘʢʦ ʫ 62% ʧʘʮʠʝʥʪʦʚ ʯʝʨʝʟ 14 ʜʥʝʡ ʧʨʦʠʟʦʰʣʦ 

ʧʦʪʝʤʥʝʥʠʝ ʟʫʙʦʚ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʥʝʢʦʪʦʨʳʤʠ 

ʧʘʮʠʝʥʪʘʤʠ ʥʘʟʥʘʯʝʥʥʦʡ çʙʝʣʦʡ ʜʠʝʪʳè ʚ ʜʘʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʙʠʣʠʟʘʮʠʷ ʮʚʝʪʘ ʚ ʪʚʝʨʜʳʭ ʪʢʘʥʷʭ ʟʫʙʦʚ. ʉʧʫʩʪʷ 1 ʤʝʩʷʮ 68% 

ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʦʪʪʝʥʦʢ ʟʫʙʘ, ʩʭʦʜʥʳʡ ʩ ʪʝʤ, ʯʪʦ ʧʦʣʫʯʝʥ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ (ʨ<0,001). ɼʘʥʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʭʨʘʥʷʣʘʩʴ ʜʦ 

12 ʤʝʩʷʮʘ ʥʘʙʣʶʜʝʥʠʷ. 

ʊʨʝʪʴʝʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʧʨʦʮʝʜʫʨʫ ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ 

ʩʠʩʪʝʤʦʡ ʥʘ ʦʩʥʦʚʝ 35% ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʇʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ 

ʦʪʙʝʣʠʚʘʥʠʷ ʢʘʞʜʦʤʫ ʧʘʮʠʝʥʪʫ ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʦʪʪʝʥʢʘ 

ʟʫʙʦʚ ʩ ʧʦʤʦʱʴʶ ʰʢʘʣʳ VITA SYSTEM 3D-MASTER®, VITA  Classic ʠ 

ʢʦʣʦʨʠʤʝʪʨʘ ShadeEye Ncc. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʚʝʪʣʦʪʝ 2 ʠ 3 ʛʨʫʧʧʳ 

ʰʢʘʣʳ VITA SYSTEM 3D-MASTERÈ. ʇʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʦʪʪʝʥʢʠ 

ʤʝʥʷʣʠʩʴ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʟʥʘʯʝʥʠʝ L ʫ ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ (ʨ<0,001). 

ʈʝʟʫʣʴʪʘʪ ʦʪʙʝʣʠʚʘʥʠʷ ʩʦʭʨʘʥʷʣʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ 90 ʜʥʝʡ. ʉʧʫʩʪʷ 6 

ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʮʚʝʪʘ 

ʟʫʙʦʚ ʠʟʤʝʥʠʣʩ̫ ʚ ʩʪʦʨʦʥʫ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ 2-3ʪʦʥʘ ʚ ʧʦʣʦʞʝʥʠʝ R ʧʦ ʰʢʘʣʝ 

VITA SYSTEM 3D-MASTER®  ʫ 14 ʧʘʮʠʝʥʪʦʚ (29%). ʂ 12 ʤʝʩʷʮʫ ʫ ʧʦʣʦʚʠʥʳ 

ʛʨʫʧʧʳ ʨʝʟʫʣʴʪʘʪ ʦʪʙʝʣʠʚʘʥʠʷ ʩʦʭʨʘʥʷʣʩʷ.  
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ʊʘʙʣʠʮʘ 9. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʟʫʙʦʚ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʩʠʩʪʝʤʦʡ çBeyond 

Polusè ʚ ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ 

Beyond 

Polus 

ɼʦ ʧʦʩʣʝ 14 1 3 6 12 

ɺ1 

 29  

(60,4%) 

29  

(60,4%) 

29  

(60,4%) 

29  

(60,4%) 

23 

(47,9%) 

10 

(20,8%) 

ɸ1 

 17 

(35,4%) 

17 

(35,4%) 

10 

(20,8%) 

7 

(14,6%) 

7 

(14,6%) 

7 

(14,6%) 

ɺ2 

8 

(16,7%) 

2 

(4,2%) 

2 

(4,2%) 

2 

(4,2%) 

2 

(4,2%) 

4 

(8,3%) 

3 

(6,3%) 

ɸ2 

    3 

(6,3%) 

4 

(8,3%) 

4 

(8,3%) 

ʉ2 

11 

(22,9%) 

     5 

(10,4%) 

ɸ3 

24 

(50%) 

  7 

(14,6%) 

7 

(14,6%) 

10 

(20,8%) 

19 

(39,6%) 

ɺ3 

4 

(8,3%) 

      

ʉ3 

1 

(2,1%) 

      

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʪʙʝʣʠʚʘʥʠʝ 

ʟʫʙʦʚ ʩʠʩʪʝʤʦʡ ʥʘ ʦʩʥʦʚʝ 35% ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʦʪʪʝʥʢʘ ʟʫʙʦʚ ʚ ʩʪʦʨʦʥʫ ʦʩʚʝʪʣʝʥʠʷ, ʜʘʥʥʳʡ 

ʵʬʬʝʢʪ ʠʤʝʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. ɺʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʘʷ 

ʨʘʟʥʠʮʘ ʚ ʮʚʝʪʝ ʫ ʧʘʮʠʝʥʪʦʚ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ (p < 0,001), ʘ ʪʘʢʞʝ ʯʝʨʝʟ 1, 3, 6 ʠ 12 ʤʝʩʷʮʝʚ 

ʥʘʙʣʶʜʝʥʠʷ (p < 0,001). ʊʘʢʞʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʩʧʫʩʪʷ 1 ʠ 3 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʩʠʩʪʝʤʦʡ 

ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ ʮʚʝʪ ʟʫʙʦʚ ʥʝ ʠʟʤʝʥʷʣʩʷ. ʃʠʰʴ ʫ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ 

ʧʨʦʠʟʦʰʣʦ ʧʦʪʝʤʥʝʥʠʝ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ 
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ʧʨʝʥʝʙʨʝʞʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ 

ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ ʫ ʧʘʮʠʝʥʪʦʚ.  

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 10, ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪʙʝʣʠʚʘʥʠʷ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʫ ʧʨʝʧʘʨʘʪʘ 

ʩ 35% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ Beyond Polus, ʪʦʛʜʘ ʢʘʢ 

ʤʠʥʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʦʙʣʘʜʘʣʘ ʩʠʩʪʝʤʘ ʩ 40% 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ Opalescence Xtra Boost. ʅʘʠʙʦʣʴʰʠʡ 

ʵʬʬʝʢʪ ʩʪʦʡʢʦʩʪʠ ʦʪʪʝʥʢʘ ʟʫʙʦʚ ʙʳʣ ʚʳʷʚʣʝʥ ʪʘʢʞʝ ʫ ʩʠʩʪʝʤʳ 

ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ Beyond Polus, ʪʦʛʜʘ ʢʘʢ ʥʘʠʤʝʥʴʰʘʷ ʩʪʦʡʢʦʩʪʴ ʙʳʣʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʠʩʪʝʤʳ ʦʪʙʝʣʠʚʘʥʠʷ Amazing White 

Professional. 

ʊʘʙʣʠʮʘ 10.  

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʟʫʙʦʚ ʜʦ ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ 

ʥʘʙʣʶʜʝʥʠʷ ʫ ʪʨʝʭ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ. 

ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ʆʪʙʝʣʠʚʘʶʱʘʷ ʩʠʩʪʝʤʘ 

Opalescence 

Xtra Boost 

Amazing White 

Professional 

Beyond Polus 

ɼʦ ʦʪʙʝʣʠʚʘʥʠʷ 5,56 ±0,943* 5,56 ±0,943* 5,56 ±0,943* 

ʉʨʘʟʫ ʧʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ 

2,71 ±1,01* 3,0 ±0,875* 1,73 ±0,676* 

ʏʝʨʝʟ 14 ʜʥʝʡ  3,23 ±1,259 3,79 ±0,651 1,73 ±0,676 

ʏʝʨʝʟ 1 ʤʝʩʷʮ 4,98 ±1,296* 5,29 ±1,271* 2,46 ±1,597 

ʏʝʨʝʟ 3 ʤʝʩʷʮʘ 4,90 ±1,292* 5,29 ±1,271 2,58 ±1,555 

ʏʝʨʝʟ 6 ʤʝʩʷʮʝʚ 5,31 ±1,17* 5,25 ±1,212 2,94 ±1,755* 

ʏʝʨʝʟ 12 ʤʝʩʷʮʝʚ 5,31 ±1,17* 5,56 ±0,943* 3,96 ±2,0*  

*ʨ<0,001 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 
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3.3. ʈʝʛʠʩʪʨʘʮʠʷ ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ ʧʨʠ ʦʪʙʝʣʠʚʘʥʠʠ 

ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ ʜʦ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ, ʯʝʨʝʟ 3 

ʠ 14 ʜʥʝʡ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʜʝʢʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ (ʐʪʦʨʠʥʘ ɻ.ɹ., 

1986), ʘ ʪʘʢʞʝ ʧʨʦʙʳ ʐʠʬʬʘ.  

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʛʠʧʝʨʝʩʪʝʟʠʷ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ, 

ʪʦʛʜʘ ʢʘʢ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʠʧʝʨʝʩʪʝʟʠʠ ʟʫʙʦʚ 

ʧʦ ʐʪʦʨʠʥʦʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ. 

ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ, ʛʜʝ ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʩ 40% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ, ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ 

ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ (ʨ<0,001). ʊʘʢ, ʫ 12 ʧʘʮʠʝʥʪʦʚ (25 %) ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʧʝʨʚʘʷ ʩʪʝʧʝʥʴ ʛʠʧʝʨʝʩʪʝʟʠʠ, ʫ 36 ʧʘʮʠʝʥʪʦʚ (75 %) ï ʚʪʦʨʘʷ (1,75 Ñ 0,438, 

ʨ<0,001). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (38 ʯʝʣʦʚʝʢ, 79, 2%) ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʤʝʣʘ ʣʦʢʘʣʠʟʦʚʘʥʥʫʶ ʬʦʨʤʫ (1,21 Ñ 0,41, 

ʨ<0,001). ʇʨʦʙʘ ʐʠʬʬʘ ʙʳʣʘ ʨʘʚʥʘ 2 ʙʘʣʣʘʤ (ʨ<0,001). ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʮʠʬʨʦʚʦʡ ʨʝʡʪʠʥʛʦʚʦʡ ʰʢʘʣʳ ʩʦʩʪʘʚʣʷʣʦ 5Ñ0,838, ʨ<0,001. ʏʝʨʝʟ 3 ʜʥʷ ʧʦʩʣʝ 

ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʠ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʣʠʰʴ ʫ 4 

ʧʘʮʠʝʥʪʦʚ (8,3%) ʩʦʭʨʘʥʷʣʘʩʴ ʧʝʨʚʘʷ ʩʪʝʧʝʥʴ ʛʠʧʝʨʝʩʪʝʟʠʠ ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ 

ʬʦʨʤʳ (0,08 Ñ 0,279, p < 0,001), ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʮʠʬʨʦʚʦʡ ʨʝʡʪʠʥʛʦʚʦʡ 

ʰʢʘʣʳ ʩʦʩʪʘʚʣʷʣʦ 2,5Ñ0,577, ʨ<0,001, ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʳ ʚʭʦʜʠʣʠ ʚ ʧʝʨʚʫʶ 

ʧʦʜʛʨʫʧʧʫ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʧʨʠʤʝʥʷʣʩʷ ʵʤʘʣʴ-

ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʡ ʣʠʢʚʠʜ. ɺʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʧʦʜʛʨʫʧʧʘʭ ʧʦʚʳʰʝʥʥʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʫʙʦʚ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ. ʈʝʘʢʮʠʷ ʥʘ ʨʘʟʜʨʘʞʠʪʝʣʠ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʧʨʦʙʳ ʐʠʬʬʘ ʙʳʣʘ ʨʘʚʥʘ 1 ʙʘʣʣʫ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʘʮʠʝʥʪʦʚ 

ʯʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʫʙʦʚ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ 

(ʨ<0,001). 
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ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʙʩʣʝʜʫʝʤʳʭ, ʦʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʢʦʪʦʨʳʤ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩʠʩʪʝʤʦʡ ʩ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʝʡ ʥʘ ʦʩʥʦʚʝ 37% 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʫ 4 ʧʘʮʠʝʥʪʦʚ (8,3 %) ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʝʨʚʘʷ 

ʩʪʝʧʝʥʴ ʛʠʧʝʨʝʩʪʝʟʠʠ, ʫ 37 ʧʘʮʠʝʥʪʦʚ (77,1 %) ï ʚʪʦʨʘʷ ʩʪʝʧʝʥʴ, ʫ 7 ʧʘʮʠʝʥʪʦʚ 

(14,6 %) ï ʪʨʝʪʴʷ ʩʪʝʧʝʥʴ (2,06 Ñ 0,48, p <0,001). ɹʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ (29 ʧʘʮʠʝʥʪʦʚ (60,4 %)) ʠʤʝʣʦ ʣʦʢʘʣʠʟʦʚʘʥʥʫʶ ʬʦʨʤʫ ʧʦʚʳʰʝʥʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʫʙʦʚ (1,4 Ñ 0,494, ʨ<0,001). ʈʝʘʢʮʠʷ ʥʘ ʨʘʟʜʨʘʞʠʪʝʣʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʙʳ ʐʠʬʬʘ ʙʳʣʘ ʨʘʚʥʘ 2 ʙʘʣʣʘʤ (ʨ<0,001), ʘ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʮʠʬʨʦʚʦʡ ʨʝʡʪʠʥʛʦʚʦʡ ʰʢʘʣʳ ï 5,103Ñ1,08, ʨ<0,001. ʉʧʫʩʪʷ 3 ʜʥʷ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʠ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʚ 11 ʩʣʫʯʘʷʭ (22,9%) ʩʦʭʨʘʥʷʣʘʩʴ 

ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʛʠʧʝʨʝʩʪʝʟʠʷ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ (1,4 Ñ 0,494, ʨ<0,001; 0,23 ± 

0,425, ʨ<0,001), ʨʘʚʥʘʷ 1 ʙʘʣʣʫ ʧʦ ʧʨʦʙʝ ʐʠʬʬʘ (ʨ<0,001), 8 ʠʟ ʥʠʭ ʚʭʦʜʠʣʠ ʚ 

ʧʝʨʚʫʶ ʧʦʜʛʨʫʧʧʫ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʤʘʣʴ-ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʡ ʣʠʢʚʠʜ, ʜʨʫʛʠʝ 3 ʧʘʮʠʝʥʪʘ ʦʪʥʦʩʠʣʠʩʴ 

ʢʦ ʚʪʦʨʦʡ ʧʦʜʛʨʫʧʧʝ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ ʮʠʥʢʦʟʘʤʝʱʝʥʥʦʛʦ 

ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʢʘʨʙʦʥʘʪʘ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʮʠʬʨʦʚʦʡ ʨʝʡʪʠʥʛʦʚʦʡ ʰʢʘʣʳ 

ʩʦʩʪʘʚʣʷʣʦ 3,545Ñ0,522, ʨ<0,001. ʏʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ 

ʛʠʧʝʨʝʩʪʝʟʠʷ ʟʫʙʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ. 

ʋ 10 ʧʘʮʠʝʥʪʦʚ (20,8 %) ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ 

ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ ʩʠʩʪʝʤʦʡ Beyond Polus, ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚʪʦʨʘʷ ʩʪʝʧʝʥʴ 

ʛʠʧʝʨʝʩʪʝʟʠʠ, ʫ 38 ʧʘʮʠʝʥʪʦʚ (79,2 %) ï ʪʨʝʪʴʷ (2,79 Ñ 0,41, ʨ<0,001), ʠʟ ʥʠʭ 

40 (83,3 %)  ʦʙʩʣʝʜʫʝʤʳʭ ʠʤʝʣʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʫʶ ʬʦʨʤʫ (1,833 Ñ 0,377, 

ʨ<0,001). ʇʨʦʙʘ ʐʠʬʬʘ ʙʳʣʘ ʨʘʚʥʘ 2 ʙʘʣʣʘʤ (ʨ<0,001), ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʮʠʬʨʦʚʦʡ ʨʝʡʪʠʥʛʦʚʦʡ ʰʢʘʣʳ ʩʦʩʪʘʚʣʷʣʦ 6,875Ñ1,178, ʨ<0,001. ʏʝʨʝʟ 3 ʜʥʷ 

ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʬʦʪʦʦʪʙʝʣʠʚʘʥʠʷ ʫ 19 (39,6 %) ï ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʬʦʨʤʘ 

ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ (0,396 Ñ 0,494, ʨ<0,001; 0,396 Ñ 0,494, ʨ<0,001), ʨʘʚʥʘʷ 1 ʙʘʣʣʫ 

ʧʦ ʐʠʬʬʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʟʫʙʦʚ ʬʨʦʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ (ʨ<0,001), ʠʟ ʥʠʭ 

13 ʦʙʩʣʝʜʫʝʤʳʤ ʟʫʙʳ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʵʤʘʣʴ-

ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʤ ʣʠʢʚʠʜʦʤ, ʜʨʫʛʠʤ 6 ʧʘʮʠʝʥʪʘʤ ï ʧʨʝʧʘʨʘʪʦʤ Stomysens, 



67 
 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʮʠʬʨʦʚʦʡ ʨʝʡʪʠʥʛʦʚʦʡ ʰʢʘʣʳ ʩʦʩʪʘʚʣʷʣʦ 3,875Ñ0,806, 

ʨ<0,001. ʉʧʫʩʪʷ 14 ʜʥʝʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʪʙʝʣʠʚʘʥʠʷ ʠ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ. 

ʊʘʙʣʠʮʘ 11.  

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʛʠʧʝʨʝʩʪʝʟʠʠ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʧʨʠ 

ʦʪʙʝʣʠʚʘʥʠʠ 

 

ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ 

I ʛʨʫʧʧʘ 

ʧʘʮʠʝʥʪʦʚ 

 

II  ʛʨʫʧʧʘ 

ʧʘʮʠʝʥʪʦʚ 

III  ʛʨʫʧʧʘ 

ʧʘʮʠʝʥʪʦʚ 

ʉʨʘʟʫ ʧʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ 

1,75 ±0,438* 2,06 ±0,48* 2,79 ±0,41* 

ʏʝʨʝʟ 3 ʜʥʷ 0,08 ±0,279* 0,23 ±0,425* 0,4 ±0,494* 

*ʨ<0,001 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 

ʊʘʙʣʠʮʘ 12 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʮʠʬʨʦʚʦʡ ʨʝʡʪʠʥʛʦʚʦʡ ʰʢʘʣʳ 

ʉʨʦʢʠ 

ʥʘʙʣʶʜʝʥʠʷ 

I ʛʨʫʧʧʘ 

ʧʘʮʠʝʥʪʦʚ 

 

II  ʛʨʫʧʧʘ 

ʧʘʮʠʝʥʪʦʚ 

III  ʛʨʫʧʧʘ 

ʧʘʮʠʝʥʪʦʚ 

ʉʨʘʟʫ ʧʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ 

5±0,838* 5,103±1,08* 6,875±1,178* 

ʏʝʨʝʟ 3 ʜʥʷ 2,5±0,577* 3,545±0,522* 3,875±0,806* 

*ʨ<0,001 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 

ʀʩʭʦʜʷ ʠʟ ʦʙʲʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 8, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʧʨʦʮʝʜʫʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʧʦʚrh ʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʠʥʜʝʢʩʦʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʠʧʝʨʝʩʪʝʟʠʠ 

ʟʫʙʦʚ ʧʦ ʐʪʦʨʠʥʦʡ ʫ 52% ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʧʨʠʷʪʥʳʝ 

ʦʱʫʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʢʫʧʠʨʦʚʘʣʠʩʴ.  
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3.4. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ 

  ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʜʦ ʠ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʫ 144 

ʦʙʩʣʝʜʫʝʤʳʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ, ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʨʤʝ ʠ ʧʦʢʘʟʘʪʝʣʷʤ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʝʣʠʚʘʥʠʷ ʚʦ ʚʩʝʭ ʪʨʝʭ 

ʛʨʫʧʧʘʭ (ʨ<0,001). ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʦʙʩʣʝʜʫʝʤʳʭ (119,80Ñ0,967; ʨ=0,027) (ʊʘʙʣ.13), ʯʪʦ, ʚʝʨʦʷʪʥʦ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʚʝʜʝʥʠʠ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠʟ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ 

ʵʤʘʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ.  

 ʂ 14 ʜʥʶ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʚ ʩʣʶʥʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ, ʦʜʥʘʢʦ, ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʚʳʰʘʣʠ ʘʥʘʣʦʛʠʯʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʦ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ 

(ʨ<0,001), ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ ʨʝʤʠʥʝʨʘʣʠʟʘʮʠʠ ʵʤʘʣʠ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʦʙʩʣʝʜʫʝʤʳʭ 

(96,90Ñ1,883; ʨ=0,03) (ʊʘʙʣ.13).   

ʊʘʙʣʠʮʘ 13. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʜʦ ʠ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ; ʤʛ/ʣ 

 

ɻʨʫʧʧʳ 

ʦʙʩʣʝʜʫʝʤʳʭ 

ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ 

ɼʦ ʦʪʙʝʣʠʚʘʥʠʷ ʉʨʘʟʫ ʧʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ 

ʏʝʨʝʟ 14 ʜʥʝʡ 

ʧʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ 

I 62,800±1,542*;  103,13±1,622*;  73,000±1,873*;  

II  79,03±1,612* ; 110,93±1,684*;  89,23±1,990* ;  

III  65,03±1,505* ;  119,80±0,96* ;  96,90±1,883* ;  

ʅʦʨʤʘ 61,01±3,12  

*ʨ<0,001 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 
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 ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ 35% ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ ʦʪʤʝʯʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʩʜʚʠʛʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ 

ʢʘʣʴʮʠʷ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ, ʯʪʦ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʩʚʷʟʘʥʦ ʩ ʚʳʭʦʜʦʤ ʠʦʥʦʚ 

ʢʘʣʴʮʠʷ ʠʟ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʵʤʘʣʠ. ʊʦʛʜʘ ʢʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ 40% ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʧʨʠʚʦʜʠʣʦ ʢ 

ʥʘʠʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ.  

 ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʤʦʪʝʨʘʧʠʠ ʚʳʷʚʠʣʦ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: ʧʨʠʤʝʥʝʥʠʝ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ 

ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʚʦ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʫʝʤʳʭ (ʨ<0,001); 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʜʦ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʦʪʤʝʯʘʣʦʩʴ ʚ 

ʧʝʨʚʦʡ ʧʦʜʛʨʫʧʧʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʩʷ ʵʤʘʣ-ɹʛʝʨʤʝʪʠʟʠʨʫʶʱʠʡ ʣʠʢʚʠʜ (ʊʘʙʣ.14). 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʝʧʘʨʘʪʘ Stomysense (BioRepair) (79,9Ñ3,799; ʨ=0,027) , ʘ ʪʘʢʞʝ ʚ III  ʛʨʫʧʧʝ 

ʦʙʩʣʝʜʫʝʤʳʭ (98,8Ñ2,221; ʨ=0,023). 

 ʏʝʨʝʟ 14 ʜʥʝʡ ʧʦʩʣʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ 

ʢʘʣʴʮʠʷ ʪʘʢʞʝ ʙʳʣʘ ʩʥʠʞʝʥʘ ʚʦ ʚʩʝʭ ʧʦʜʛʨʫʧʧʘʭ, ʦʜʥʘʢʦ ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʪʨʝʪʴʝʡ ʧʦʜʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ 

ʚ ʢʘʯʝʩʪʚʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʛʦ ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʝʧʘʨʘʪ ʥʘ ʦʩʥʦʚʝ 

ʮʠʥʢʦ-ʟʘʤʝʱʝʥʥʦʛʦ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʘ ʢʘʨʙʦʥʘʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ (98,8Ñ2,221, ʨ=0,023), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʩʪʨʘʠʚʘʥʠʝʤ ʠʦʥʦʚ 

ʢʘʣʴʮʠʷ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʨʝʰʝʪʢʫ ʵʤʘʣʠ (ʊʘʙʣ.14). 
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ʊʘʙʣʠʮʘ 14. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʠ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ; ʤʛ/ʣ 

 

ʈʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʝ 

ʩʨʝʜʩʪʚʘ 

ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ 

ɼʦ 

ʦʪʙʝʣʠʚʘʥʠʷ 

ʇʦʩʣʝ 

ʦʪʙʝʣʠʚʘʥʠʷ 

ʉʨʘʟʫ ʧʦʩʣʝ 

ʨʝʤʦʪʝʨʘʧʠʠ 

ʏʝʨʝʟ 14 

ʜʥʝʡ ʧʦʩʣʝ 

ʨʝʤʦʪʝʨʘʧʠʠ 

ʕʤʘʣʴ 

ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʡ 

ʣʠʢʚʠʜ 

62,80±1,542* 105,0±4,064* 101,0±4,073* 94,0±3,787* 

Stomysense (BioRepair) 65,03±1,505* 105,8±3,568* 104,4±3,341* 79,9±3,799* 

Stomysense + 

ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟ 

79,03±1,612* 119,4±1,723* 117,7±1,172* 98,8±2,221* 

*ʨ<0,001 ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ 

ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʦʪʙʝʣʠʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 35% 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʇʨʠʤʝʥʝʥʠʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ 

ʦʢʘʟʘʣʦʩʴ ʵʬʬʝʢʪʠʚʥʦʡ ʚʦ ʚʩʝʭ ʪʨʝʭ ʛʨʫʧʧʘʭ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʙʳʣ 

ʚʳʷʚʣʝʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʘ Stomysense (BioRepair) ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ. 

ʀʟʫʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʚʳʷʚʠʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʨʤʝ ʫ 

ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ (p<0,001). ʋʨʦʚʥʠ 

ʧʨʦʧʠʦʥʦʚʦʡ ʠ ʤʘʩʣʷʥʦʡ ʢʠʩʣʦʪ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʳ ʫ 

ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ (p<0,001), ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ ʨʪʘ ʧʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ ʦʪʙʝʣʠʚʘʥʠʷ ( 

ʊʘʙʣ.15).  

ʆʪʙʝʣʠʚʘʥʠʝ ʟʫʙʦʚ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʢʠʩʣʦʪ ʚʦ ʚʩʝʭ ʪʨʝʭ 

ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʫʝʤʳʭ (p<0,001). ʇʨʠ ʵʪʦʤ, ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 

ʦʪʤʝʯʘʣʦʩʴ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʠʩʣʦʪ ʢʘʢ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʥʦʨʤʦʡ (ʨ<0,001), ʪʘʢ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʭ ʫʨʦʚʥʶ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 
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ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ (p<0,001). ɿʥʘʯʝʥʠʷ ʫʨʦʚʥʝʡ ʠʟʫʯʘʝʤʳʭ ʢʠʩʣʦʪ ʚʦ II  ʠ 

III  ʛʨʫʧʧʘʭ ʦʙʩʣʝʜʫʝʤʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʠʩʴ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʚʳʨʘʞʝʥʥʦʤ ʘʥʪʠʤʠʢʨʦʙʥʦʤ ʜʝʡʩʪʚʠʠ 

ʦʪʙʝʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ (ʊʘʙʣ.15).  

ʊʘʙʣʠʮʘ 15. 

ʀʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʚ 

ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʨʠ ʦʪʙʝʣʠʚʘʥʠʠ ʟʫʙʦʚ 

ʆʨʛʘʥʠʯʝʩʢʠʝ 

ʢʠʩʣʦʪʳ 

Opalescence Xtra Boost Amazing white 

Professional 

Beyond Polus 

ʜʦ ʧʦʩʣʝ ʜʦ ʧʦʩʣʝ ɼʦ ʇʦʩʣʝ 

ʄʘʩʣʷʥʘʷ 

ʢʠʩʣʦʪʘ 

(N=0,04±0,0 

02) 

0,062±0,04 0,026±0,01 0,028±0,012 0,015±0,01 0,024±0,01 0,017±0,03 

ʇʨʦʧʠʦʥʦʚʘʷ 

ʢʠʩʣʦʪʘ 

(N=0,16±0,0 

08) 

0,105±0,02 0,012±0,001 0,241±0,031 0,165±0,021 0,113±0,022 0,08±0,01 

ʋʢʩʫʩʥʘʷ 

ʢʠʩʣʦʪʘ 

(N=0,89±0, 

045) 

0,384±0,012 0,062±0,01 0,643±0,005 0,546±0,008 0,473±0,023 0,176±0,042 

 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʢʠʩʣʦʪ ʚ ʨʦʪʦʚʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʪʙʝʣʠʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʩ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʝʡ ʥʘ ʦʩʥʦʚʝ 

40% ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ.  
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ɻʣʘʚʘ 4. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

4.1. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ ʧʨʠ ʦʪʙʝʣʠʚʘʥʠʠ 

 ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ 90 ʫʜʘʣʝʥʥʳʭ ʧʦ 

ʦʨʪʦʜʦʥʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ ʠʥʪʘʢʪʥʳʭ ʟʫʙʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʧʨʦʮʝʜʫʨʝ 

ʦʪʙʝʣʠʚʘʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ: 

I ʛʨʫʧʧʘ ï ʟʫʙʳ ʦʪʙʝʣʠʚʘʣʠ ʩʠʩʪʝʤʦʡ ʩ 40% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ; 

II  ʛʨʫʧʧʘ ï ʟʫʙʳ ʦʪʙʝʣʠʚʘʣʠ ʩʠʩʪʝʤʦʡ ʩ 37% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ; 

III  ʛʨʫʧʧʘ ï ʟʫʙʳ ʦʪʙʝʣʠʚʘʣʠ ʩʠʩʪʝʤʦʡ ʩ 35% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ; 

 ʊʘʢʞʝ 30 ʫʜʘʣʝʥʥʳʭ ʟʫʙʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʛʨʫʧʧʫ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʤ 

ʦʪʙʝʣʠʚʘʥʠʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

ʇʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʦʪʙʝʣʠʚʘʥʠʷ ʢʘʞʜʘʷ ʛʨʫʧʧʘ ʟʫʙʦʚ ʧʦʜʨʘʟʜʝʣʷʣʘʩʴ ʥʘ 

ʪʨʠ ʧʦʜʛʨʫʧʧʳ ʧʦ 10 ʟʫʙʦʚ ʚ ʢʘʞʜʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʛʦ ʩʨʝʜʩʪʚʘ: 

I ʧʦʜʛʨʫʧʧʘ ï ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʧʘʨʘʪ Stomysense;  

II  ʧʦʜʛʨʫʧʧʘ ï ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʧʘʨʘʪ Stomysense ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ; 

III  ʧʦʜʛʨʫʧʧʘ ï ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʤʘʣʴ-ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʡ ʣʠʢʚʠʜ; 

ʀʟʫʯʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʠʩʩʣʝʜʫʝʤʳʭ ʟʫʙʦʚ ʚʳʷʚʠʣʦ ʢʦʤʧʘʢʪʥʦʝ ʩʪʨʦʝʥʠʝ ʵʤʘʣʠ, ʵʤʘʣʝʚʦ-ʜʝʥʪʠʥʥʘʷ 

ʛʨʘʥʠʮʘ ʯʝʪʢʘʷ, ʚ ʜʝʥʪʠʥʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ - 

ʜʝʥʪʠʥʥʳʝ ʢʘʥʘʣʴʮʳ ʥʝ ʨʘʩʰʠʨʝʥʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʨʷʜʘʤʠ 

(ʈʠʩ.5). 
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ʈʠʩ.5. ʅʦʨʤʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʟʫʙʘ 1.1  

4.2. ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ I ʛʨʫʧʧʳ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʩ 40% ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʚʳʷʚʠʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʚʝʨʜʳʭ ʪʢʘʥʷʭ 

ʟʫʙʦʚ. ɺ ʩʪʨʫʢʪʫʨʝ ʵʤʘʣʠ ʠʤʝʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʧʦʣʦʩʪʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʵʤʘʣʝʚʦ-ʜʝʥʪʠʥʥʘʷ ʛʨʘʥʠʮʘ ʙʳʣʘ ʥʝ ʯʝʪʢʦʡ, ʤʝʩʪʘʤʠ ʥʝ 

ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ (ʈʠʩ.6), ʚ ʦʢʦʣʦʧʫʣʴʧʘʨʥʦʤ ʜʝʥʪʠʥʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʦʩʴ 

ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʧʦʨ, ʜʝʥʪʠʥʥʳʝ ʢʘʥʘʣʴʮʳ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʝʥʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʨʷʜʘʤʠ (ʈʠʩ.7). 
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ʈʠʩ. 6. ʉʪʨʫʢʪʫʨʘ ʵʤʘʣʠ ʟʫʙʘ 2.1 ʧʦʩʣʝ ʦʪʙʝʣʠʚʘʥʠʷ. 

 

 

ʈʠʩ.7. ʉʪʨʫʢʪʫʨʘ ʦʢʦʣʦʧʫʣʴʧʘʨʥʦʛʦ ʜʝʥʪʠʥʘ ʟʫʙʘ 1.3 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʫʙʦʚ ʧʦʩʣʝ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʚ I ʧʦʜʛʨʫʧʧʝ 

ʚʳʷʚʠʣʦ ʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʵʤʘʣʠ, ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʝʡ ʧʦʣʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʵʤʘʣʝʚʦ-ʜʝʥʪʠʥʥʘʷ ʛʨʘʥʠʮʘ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ, ʤʝʩʪʘʤʠ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠʩʴ ʤʝʣʢʠʝ ʧʦʣʦʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ (ʈʠʩ.8).  

 

 

ʈʠʩ. 8. ʉʪʨʫʢʪʫʨʘ ʵʤʘʣʝʚʦ-ʜʝʥʪʠʥʥʦʡ ʛʨʘʥʠʮʳ ʟʫʙʘ 3.3. 

ɺ ʦʢʦʣʦʧʫʣʴʧʘʨʥʦʤ ʜʝʥʪʠʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʣʢʠʭ ʧʦʨ, ʜʝʥʪʠʥʥʳʝ ʢʘʥʘʣʴʮʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʝʥʳ, ʨʘʩʧʦʣʦʞʝʥʳ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʨʷʜʘʤʠ (ʈʠʩ. 9). 
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ʈʠʩ.9. ʉʪʨʫʢʪʫʨʘ ʦʢʦʣʦʧʫʣʴʧʘʨʥʦʛʦ ʜʝʥʪʠʥʘ ʟʫʙʘ 2.1. 

ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ II  ʧʦʜʛʨʫʧʧʳ ʧʦʢʘʟʘʣʦ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʥʠʞʥʝʡ ʪʨʝʪʠ ʵʤʘʣʠ, ʥʘʙʣʶʜʘʣʦʩʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʩʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʈʠʩ. 10), ʵʤʘʣʝʚʦ-ʜʝʥʪʠʥʥʘʷ 

ʛʨʘʥʠʮʘ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ, ʦʜʥʘʢʦ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʨ. ʉʪʨʫʢʪʫʨʘ ʜʝʥʪʠʥʘ ʙʳʣʘ ʢʦʤʧʘʢʪʥʦʡ, ʙʝʟ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ɼʝʥʪʠʥʥʳʝ ʢʘʥʘʣʴʮʳ ʥʝ ʨʘʩʰʠʨʝʥʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʨʷʜʘʤʠ 

(ʈʠʩ.11). 
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ʈʠʩ.10. ʉʪʨʫʢʪʫʨʘ ʵʤʘʣʠ ʟʫʙʘ 3.2. 

 

ʈʠʩ.11. ʉʪʨʫʢʪʫʨʘ ʜʝʥʪʠʥʘ ʟʫʙʘ 3.2. 
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ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʟʫʙʦʚ III  ʧʦʜʛʨʫʧʧʳ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʩʭʦʞʝʝ ʩʪʨʦʝʥʠʝ ʵʤʘʣʠ ʩ ʵʤʘʣʴʶ ʟʫʙʦʚ I ʧʦʜʛʨʫʧʧʳ (ʈʠʩ.8). 

ʅʘʙʣʶʜʘʣʦʩʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʧʦʨ ʚ ʩʪʨʫʢʪʫʨʝ ʜʝʥʪʠʥʘ ʠ 

ʢʨʫʧʥʳʝ ʧʦʣʦʩʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʢʦʣʦʧʫʣʴʧʘʨʥʦʤ ʜʝʥʪʠʥʝ (ʈʠʩ.12). 

 

ʈʠʩ.12. ʉʪʨʫʢʪʫʨʘ ʜʝʥʪʠʥʘ ʟʫʙʘ 4.1. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʦʪʙʝʣʠʚʘʶʱʝʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ 40% 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʩ ʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʝʡ ʧʨʠʚʦʜʠʣʦ ʢ 

ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʟʫʙʘ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʚʠʜʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʝ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ 

Stomysense ʧʦʟʚʦʣʷʣʦ ʯʘʩʪʠʯʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʩʪʨʫʢʪʫʨʫ ʵʤʘʣʠ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ ʜʘʥʥʳʡ ʧʨʝʧʘʨʘʪ ʦʢʘʟʳʚʘʣ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ ʥʘ ʜʝʥʪʠʥ. 
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4.3. ɻʠʩʪʦʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ                           

ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʇʨʦʮʝʜʫʨʘ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʩ 37% 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʧʨʠʚʦʜʠʣʘ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʩʪʨʫʢʪʫʨʳ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ. 

ɺʠʟʫʘʣʠʟʠʨʦʚʘʣʘʩʴ ʨʦʚʥʘʷ ʩ ʝʜʠʥʠʯʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʢʣʠʥʦʚʠʜʥʦʡ ʬʦʨʤʳ 

ʧʦʚʝʨʭʥʦʩʪʴ ʵʤʘʣʠ. ʉʪʨʫʢʪʫʨʘ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʵʤʘʣʠ ʥʝʦʜʥʦʨʦʜʥʘʷ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʨʘʟʨʳʭʣʝʥʠʷ. ʕʤʘʣʝʚʦ-ʜʝʥʪʠʥʥʘʷ ʛʨʘʥʠʮʘ ʙʳʣʘ 

ʥʝʯʝʪʢʦʡ, ʨʷʜʦʤ ʩ ʥʝʡ ʩʦ ʩʪʦʨʦʥʳ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʤʝʣʢʠʝ 

ʧʦʣʦʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɺ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʵʤʘʣʠ ʚʳʷʚʣʷʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʣʢʠʭ ʧʦʣʦʩʪʝʡ. ɺ ʦʢʦʣʦʧʫʣʴʧʘʨʥʦʤ ʜʝʥʪʠʥʝ ʙʳʣʠ ʟʘʤʝʪʥʳ ʢʨʫʧʥʳʝ ʠ 

ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʤʝʣʢʠʝ ʧʦʣʦʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ (ʈʠʩ.13). 

   

ʈʠʩ. 13. ʉʪʨʫʢʪʫʨʘ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʟʫʙʘ 3.3. 
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ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʝʡ ʪʝʨʘʧʠʠ ʚ I ʧʦʜʛʨʫʧʧʝ ʟʫʙʦʚ 

ʥʘʙʣʶʜʘʣʦʩʴ ʫʧʣʦʪʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʵʤʘʣʠ, ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʦʩʪʥʳʭ 

ʩʪʨʫʢʪʫʨ. ɺʝʨʭʥʷʷ ʪʨʝʪʴ ʵʤʘʣʠ ʠʤʝʣʘ ʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʕʤʘʣʝʚʦ-

ʜʝʥʪʠʥʥʘʷ ʛʨʘʥʠʮʘ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ, ʠʤʝʣʦʩʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨ. ɺ 

ʦʢʦʣʦʧʫʣʴʧʘʨʥʦʤ ʜʝʥʪʠʥʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʙʳʣʦ ʩʥʠʞʝʥʦ 

(ʈʠʩ. 14). 

 

ʈʠʩ. 14. ʉʪʨʫʢʪʫʨʘ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʟʫʙʘ 4.4. 

ʀʟʫʯʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʦʚ II 

ʧʦʜʛʨʫʧʧʳ ʧʦʢʘʟʘʣʦ ʥʝʦʜʥʦʨʦʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʵʤʘʣʠ. ɺ ʵʤʘʣʝʚʦ-ʜʝʥʪʠʥʥʦʡ 

ʛʨʘʥʠʮʝ ʠʤʝʣʠʩʴ ʢʨʫʧʥʳʝ ʧʦʣʦʩʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʨʝʜʥʝʡ ʪʨʝʪʠ ʵʤʘʣʠ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʨ (ʈʠʩ. 15). ʉʪʨʫʢʪʫʨʘ ʜʝʥʪʠʥʘ 

ʙʳʣʦ ʦʜʥʦʨʦʜʥʦʡ, ʢʦʤʧʘʢʪʥʦʡ, ʧʦ ʩʪʨʫʢʪʫʨʝ ʙʳʣʘ ʧʨʠʙʣʠʞʝʥʘ ʢ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʈʠʩ.16). 
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ʈʠʩ. 15. ʉʪʨʫʢʪʫʨʘ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʟʫʙʘ 2.1. 

 

ʈʠʩ. 16. ʉʪʨʫʢʪʫʨʘ ʜʝʥʪʠʥʘ ʟʫʙʘ 1.4 
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ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʵʤʘʣʠ 

ʠ ʜʝʥʪʠʥʘ III  ʧʦʜʛʨʫʧʧʳ ʟʫʙʦʚ, ʧʦʢʘʟʘʣʠ ʨʦʚʥʫʶ ʩ ʝʜʠʥʠʯʥʳʤʠ ʜʝʬʝʢʪʘʤʠ 

ʢʣʠʥʦʚʠʜʥʦʡ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʴ ʵʤʘʣʠ, ʩʪʨʫʢʪʫʨʘ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʵʤʘʣʠ ʙʳʣʘ 

ʥʝʦʜʥʦʨʦʜʥʦʡ, ʵʤʘʣʝʚʦ-ʜʝʥʪʠʥʥʘʷ ʛʨʘʥʠʮʘ ʯʘʩʪʠʯʥʦ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ, ʩʦ 

ʩʪʦʨʦʥʳ ʜʝʥʪʠʥʘ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʧʦʣʦʩʪʝʡ. ɺ 

ʦʢʦʣʦʧʫʣʴʧʘʨʥʦʤ ʜʝʥʪʠʥʝ ʙʳʣʠ ʟʘʤʝʪʥʳ ʢʨʫʧʥʳʝ ʠ  ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʤʝʣʢʠʝ 

ʧʦʣʦʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ (ʈʠʩ.17). 

 

ʈʠʩ. 17. ʉʪʨʫʢʪʫʨʘ ʵʤʘʣʠ ʠ ʜʝʥʪʠʥʘ ʟʫʙʘ 4.2 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʦʪʙʝʣʠʚʘʥʠʷ ʟʫʙʦʚ ʥʘ ʦʩʥʦʚʝ 

37% ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʩ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʝʡ 

ʧʨʠʚʦʜʠʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʤʘʣʠ ʜʝʬʝʢʪʦʚ ʢʣʠʥʦʚʠʜʥʦʡ 

ʬʦʨʤʳ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʤ ʫʯʘʩʪʢʘʤ ʨʘʟʨʳʭʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʨ ʚ 

ʩʪʨʫʢʪʫʨʝ ʜʝʥʪʠʥʘ. ʈʝʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʡ ʧʨʝʧʘʨʘʪ Stomysense ʧʨʠʚʦʜʠʣ ʢ 

ʫʧʣʦʪʥʝʥʠʶ ʵʤʘʣʠ, ʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʘʟʝʨʦʬʦʥʦʬʦʨʝʟʦʤ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʜʝʥʪʠʥʘ. 


