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ɸʅʆʊɸʎɯʗ 

ɼʚʦʨʥʠʢ ɸ.ɺ. ʂʣʽʥʽʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʪʘ ʦʮʽʥʢʘ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 221 ï çʉʪʦʤʘʪʦʣʦʛʽʷè ï ʇʦʣʪʘʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʄʆɿ ʋʢʨʘʾʥʠ, 2023. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʩʫʯʘʩʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ï ʢʣʽʥʽʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʪʘ ʦʮʽʥʢʘ 

ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, ʢʣʽʥʽʯʥʠʭ  ̔ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʤʽʥʘ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ï ʧʦʰʠʨʝʥʘ ʝʩʪʝʪʠʯʥʘ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ 

ʨʽʟʥʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ ʽ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʽʮʽ. ʅʠʥʽ, ʟʘ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, 74% ʦʧʠʪʘʥʠʭ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʝʛʘʨʥʘ ʫʩʤʽʰʢʘ 

ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʢʘʨ'ʻʨʽ, ʘ 92% ʧʝʨʝʢʦʥʘʥʽ, ʱʦ ʩʘʤʝ ʚʦʥʘ ʩʧʨʠʷʻ 

ʫʩʧʽʭʫ ʚ ʦʩʦʙʠʩʪʦʤʫ ʞʠʪʪʽ.  

ɼʠʩʢʦʣʦʨʠʪʠ ʨʦʟʮʽʥʶʶʪʴʩʷ ʧʘʮʽʻʥʪʘʤʠ ʷʢ ʬʽʟʠʯʥʠʡ ʥʝʜʦʣʽʢ ʽ 

ʚʠʢʣʠʢʘʶʪʴ ʫ ʥʠʭ ʜʠʩʢʦʤʬʦʨʪ ʧʽʜ ʯʘʩ ʩʧʽʣʢʫʚʘʥʥ,̫ ʘ ʪʘʢʦʞ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʜʝʷʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ 

ʣʶʜʠʥʠ, ʦʙʫʤʦʚʣʝʥʝ ʾʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʤ ʟʜʦʨʦʚôʷʤ. ʎʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝ ʩʪʘʪʠ 

ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʛʣʠʙʦʢʠʭ ʫʩʢʣʘʜʥʝʥʴ  ̔ʩʦʮʽʘʣʴʥʦʛʦ, ʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ.  

ʉʫʯʘʩʥʘ ʩʪʦʤʘʪʦʣʦʛʽʷ ʧʨʦʧʦʥʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʦʙʽʚ ʚʠʙʽʣʶʚʘʥʥʷ 

ʟʫʙʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚôʷʟʘʪʠ ʧʨʦʙʣʝʤʠ ʜʠʩʢʦʣʦʨʘʮʽʾ ʪʘ ʜʘʶʪʴ ʟʤʦʛʫ 

ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʦ ʟʤʽʥʠʪʠ ʾʭʥʽʡ ʢʦʣʽʨ. ʅʠʥʽ ʥʘʡʧʦʰʠʨʝʥ̔ʦhʶ ʧʨʦʮʝʜʫʨʦʶ 

ʩʪʘʣʦ ʧʨʦʬʝʩʽʡʥʝ ʢʣʽʥʽʯʥʝ ʚʠʙʽʣʶʚʘʥʥʷ, ʷʢʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʘ. ʇʦʧʫʣʷʨʥʽʩʪʴ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʥʝʫʭʠʣʴʥʦ ʰʠʨʰʘʻ, 

ʤʝʪʦʜʠʢʠ ʚʠʙʽʣʶʚʘʥʥʷ ʜʦʩʠʪʴ ʜʦʩʪʫʧʥʽ, ʧʨʦʪʝ ʧʠʪʘʥʥʷ ʾʭʥʴʦʾ ʙʝʟʧʝʯʥʦʩʪʽ, 

ʧʝʨʝʜʫʩʽʤ ʜʣʷ ʪʢʘʥʠʥ ʟʫʙʘ, ʜʦʩʽ ʦʩʪʘʪʦʯʥʦ ʥʝ ʚʠʨʽʰʝʥʝ. 
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ʋ ʜʠʩʝʨʪʘʮʽʾ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥ ̫ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʥʘ ʩʢʣʘʜ ʝʣʝʢʪʨʦʣʽʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʨʅ  ̔ʚôʷʟʢʦʩʪʽ ʜʦ ʡ ʧʽʩʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʟ̔ ʤʝʪʦʶ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʪʘ ʦʮʽʥʢʠ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʙʦʨʫ ʤʝʪʦʜʠʢ ʽ ʟʘʩʦʙʽʚ ʜʣʷ ʾʭ ʚʠʢʦʥʘʥʥʷ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʪʝʤʘ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ  ̔ʩʚʦʻʯʘʩʥʦʶ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ  ̔ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʥʘʤʠ 

ʟʘʩʪʦʩʦʚʘʥʦ ʚʠʙʽʣʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ  ̔

44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ.  

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʝʤʘʣʽ ʪʘ ʩʪʦʩʫʶʪʴʩʷ ʚʧʣʠʚʫ ʤʝʭʘʥʽʯʥʠʭ ʽ 

ʭʽʤʽʯʥʠʭ ʘʛʝʥʪʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʠ ʝʤʘʣʽ ʷʢ ʦʩʥʦʚʥ ̔ʩʪʨʫʢʪʫʨʥ ̔

ʢʦʤʧʦʥʝʥʪʠ ʮʽʻʾ ʪʢʘʥʠʥʠ.  

ɺʧʣʠʚ ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ, ʘ ʧʦʪʽʤ ʽ ʚʠʙʽʣʚʁʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘ 

ʤʦʨʬʦʣʦʛʽʶ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʘʥʫʚʘʣʴʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ. ɼʽʣʷʥʢʠ ʜʣʷ ʤʽʢʨʦʘʥʘʣʽʟʫ ʚ ʟʦʥʽ ʝʤʘʣʽ ʘʥʘʣʽʟʫʚʘʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ çX-max 80mm2è (çOxford 

Instrumentsè, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ), ʱʦ ʙʫʚ ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʨʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ 

ʤʽʢʨʦʩʢʦʧ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʘ ʚʠʟʥʘʯʠʪʠ ʭʽʤʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʝʤʘʣʽ ʙʝʟ ʪʨʘʜʠʮʽʡʥʦʾ ʜʣʷ ʟʨʘʟʢʽʚ-ʜʽʝʣʝʢʪʨʠʢʽʚ ʧʨʦʮʝʜʫʨʠ ʧʦʢʨʠʪʪʷ 

ʧʦʚʝʨʭʥʽ ʪʦʥʢʠʤ ʰʘʨʦʤ ʧʨʦʚʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʉ, Au, Pt).  

ʇʨʦʚʽʚʰʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʜʽʣʷʥʢʘʤʠ, ʚ ʷʢʠʭ ʚʠʢʦʥʫʚʘʣʠ 

ʤʝʭʘʥʽʯʥʝ ʯʠɦʝʥʥʷ,  ̔ʪʠʤʠ, ʜʝ ʡʦʛʦ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ, ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʫ 

ʨ̔ ʟʥʠʮʶ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʣʴʢʦʩʪʽ ʚʫʛʣʝʮʶ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʚʝʨʭʥʝʚʽ 

ʟʤʽʥʠ ʚ ʝʤʘʣʽ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʽʣʴʥʠʭ ʟʚôʷʟʢʽʚ ʱʦʜʦ ʢʘʨʙʦʥʫ, ʱʦ ʥʘʜʘʣʽ ʤʦʞʝ 

ʚʧʣʠʚʘʪʠ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʟ ʚʠʙʽʣʶʚʘʯʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʠʡ 

ʩʢʣʘʜ  ̔ʘʢʪʠʚʥʽʩʪʴ. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ 

ʟʫʙʽʚ, ʷʢ ̔ʧʽʜʣʷʛʘʣʠ ʧʨʦʮʝʜʫʨ ̔ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ 35% ʧʝʨʝʢʠʩʦʤ 

ʚʦʜʥʶ, ʫʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʫ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʫʙʽʚ. 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ  ̔ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʙʽʣʶʚʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʫ ʚʠʛʣʷʜʽ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʚʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʫʛʣʝʮʶ ʟ 

45,91Ñ1,20 ʜʦ 42,46Ñ1,74. ɺʠʟʥʘʯʝʥʦ ʟʤʽʥʫ ʢʽʣʴʢʦʩʪʽ ʬʦʩʬʦʨʫ ʟ 9,77Ñ0,39 ʜʦ 

9,56Ñ0,75. ɿʘʬʽʢʩʦʚʘʥʦ ʟʥʠʞʝʥʥʷ ʢʘʣʴʮʽʶ ʟ 15,96Ñ0,64 ʜʦ 15,21Ñ1,22, ʘ ʪʘʢʦʞ 

ʤʘʛʥʽʶ ʟ 0,07Ñ0,01 ʜʦ 0,01Ñ0,01. ʇʨʦʪʝ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ: 

ʢʠʩʝʥʴ ï ʚʽʜ 23,03Ñ0,63 ʜʦ 26,18Ñ0,81; ʥʘʪʨʽʡ ï ʚʽʜ 0,38Ñ0,03 ʜʦ 0,57Ñ0,05; 

ʩʠʣʽʮʽʡ ï ʚʽʜ 0,37Ñ0,10 ʜʦ 0,68Ñ0,30; ʘʟʦʪ ï ʚʽʜ 2,89Ñ0,40 ʜʦ 4,35Ñ0,76. 

ɿʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ  ̔ʥʘʪʨʽʡ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʚ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʫ ʢʣʽʥʽʮʽ ʧʽʜ ʯʘʩ 

ʚʽʜʥʦʚʣʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʘ ʨʘʭʫʥʦʢ ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʾ. 

ɼʦʩʪʦʚʽʨʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʫʛʣʝʮʶ ʥʝ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʚʫʛʣʝʮʴ ʚʩʪʫʧʘʻ ʚ ʭʽʤʽʯʥʫ ʨʝʘʢʮʽʶ ʚʞʝ ʧʽʩʣʷ 

ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ ʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʷʢ ʛʦʣʦʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʘʢʪʠʚʥʠʤʠ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ. 

ʈ̔ ʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʦʩʫʪ̒ʴʩʷ ʜʘʥʠʭ ʢʠʩʥʶ ʷʢ ʦʜʥʦʛʦ ʟ ʥʘʡʘʢʪʠʚʥʽʠhʭ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ (ʨ=0,007); ʥʘʪʨʽʶ ï ʟʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʦʟʙʽʞʥʦʩʪʝʡ (ʨ=0,06), 

ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʫʪʨʠʤʘʥʥʷ ʢʠʩʥʶ  ̔ʚʦʜʥʶ, ʘ ʪʘʢʦʞ Mg, F  ̔ɺʘ.  

ʇʦʨʽʚʥʶʶʯʠ ʧʦʢʘʟʥʠʢʠ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʟʘʩʦʙʠ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ, ʦʪʨʠʤʘʥʦ 

ʩʪʘʪʠʩʪʠʯʥʫ ʨʽʟʥʠʮʶ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʷ ʚʫʛʣʝʮʶ ʟʽ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ 

38,04Ñ0,88 ʥʘ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʥʝ ʧʽʜʣʷʛʘʣʘ ʦʙʨʦʙʮʽ, ʜʦ 44,92Ñ1,90. ɺʠʷʚʣʝʥʦ 

ʟʤʽʥʫ ʚʤʽʩʪʫ ʢʠʩʥʶ ʚʽʜ 26,91Ñ0,46 ʜʦ 20,74Ñ1,01, ʫʤʽʩʪʫ ʥʘʪʨʽʶ ï ʚʽʜ 0,45Ñ0,02 

ʜʦ 0,224Ñ0,03, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʦʩʬʦʨʫ ʚʽʜ 11,55Ñ0,28 ʜʦ 12,11Ñ0,51  ̔

ʟʤʽʥʫ ʨʽʚʥʷ ʢʘʣʴʮʽʶ ʚʽʜ 18,81Ñ0,48 ʜʦ 18,81Ñ0,48. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʦʪʨʠʤʘʥʦ 



5 
 

 

ʩʪʘʪʠʩʪʠʯʥʫ ʨʽʟʥʠʮ ʁ ʟʘ ʜʘʥʠʤʠ ʨʽʚʥʷ ʚʫʛʣʝʮʶ ʟʽ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ 

42,46Ñ1,74 ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥ ̫ 38% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʜʦ 44,92Ñ1,90 ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥ ̫ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ 

(ʨ=0,008). ɺʠʷʚʣʝʥʦ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʢʠʩʥʶ ʚʽʜ 26,18Ñ0,81 ʜʦ 20,74Ñ1,01 ʟʘ 

ʜʦʩʪʦʚʽʨʥʦ ʾʨʽʟʥʠʮʽ ʨ=0,007; ʫʤʽʩʪʫ ʥʘʪʨʽʶ ï ʚʽʜ 0,57Ñ0,05 ʜʦ 0,224Ñ0,03   

(ʨ=0,006), ʘ ʪʘʢʦʞ  ʢʽʣʴʢʦʩʪʽ ʬʪʦʨʫ ï ʚʽʜ 0,02Ñ0,01 ʜʦ 0,05Ñ0,03 (ʨ=0,004).  

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʫʩʪʘʥʦʚʣʝʥʥʷʤ 

ʨʦʟʙʽʞʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʛʣʷʜʘʻ ʦʙʨ̌ʫʥʪʦʚʘʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷ 

ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʡʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽʟ ʟʘʜʘʥʦʶ ʢʽʣʴʢʽʩʪʶ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ  ̔

ʭʽʤʽʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʾʭʥʴʦʛʦ ʩʢʣʘʜʫ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʙʦʨʫ ʚʠʙʽʣʶʚʘʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ.  

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ  ̔ ʚʟʘʻʤʦʚʧʣʠʚʫ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʩʪʘʥ ʪʢʘʥʠʥ ʟʫʙʽʚ  ̔ʪʢʘʥʠʥ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʦʮʽʥʶʚʘʣʠ ʢʣʽʥʽʯʥʽ 

ʡ ʣʘʙʦʨʘʪʦʨʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ʯʘʩʦʚʦʤʫ ʧʨʦʤʽʞʢʫ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ, ʫ ʪʝʨʤʽʥ ʯʝʨʝʟ ʜʝʥʴ ʧʽʩʣʷ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ  ̔3 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥ ̫ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ.  

ʇ̔ ʜ ʯʘʩ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʥʘ ʜʚʽ ʛʨʫʧʠ. ɼʦ 

ɯ ʛʨʫʧʠ ʟʘʣʫʯʘʣʠ ʧʘʮʽʻʥʪʽʚ, ʜʣʷ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʛʝʣʴ ʟ̔ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ, ï 

34 ʦʩʦʙʠ (52,3%). 

ɼʦ ɯɯ ʛʨʫʧʠ ʟʘʣʫʯʘʣʠ ʧʘʮʽʻʥʪʽʚ, ʫ ʣʽʢʫʚʘʥʥʽ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʛʝʣʴ ʟ̔ 

ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ, ï 31 ʦʩʦʙʫ (47,7%). ʋ ʨʝʟʫʣʴʪʘʪʘʭ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʴ ʤʠ 

ʪʘʢʦʞ ʬʽʢʩʫʚʘʣʠ ʛʝʥʜʝʨʥʫ ʨʽʟʥʠʮʶ ʚʩʝʨʝʜʠʥʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ.  

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ɯɯɻɿ (ʽʥʜʝʢʩ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʽʧʝʨʝʩʪʝʟʽʾ) ʫ 

ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢ ʯʝʨʝʟ ʦʜʥʫ ʜʦʙʫ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ ʽʩʪʦʪʥʦ ʟʤʽʥʠʚʩʷ ʚ ʙʽʢ ʧʦʛʽʨʰʝʥʥʷ (ʨ=0,0002) ï ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʽ ɯ, 

ʽ ɯɯ ʛʨʫʧ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʽʥʫ ʯʫʪʣʠʚʦʩʪʽ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ. ʇʦʨʽʚʥʶʶʯʠ 

ɯɯɻɿ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ, ʜʦʩʪʦʚʽʨʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʟʥʘʯʝʥʥʷʭ ʥʝ ʚʠʷʚʣʝʥʦ, ʪʦʙʪʦ 

ʚʽʜʙʫʣʦʩʷ ʾʭ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥ.̫ 

ɸʥʘʣʽʟʫʶʯʠ ʟʤʽʥʠ ʽʥʜʝʢʩʫ ʈʄɸ ʚ ʪʝʨʤʽʥ ʜʦ  ̔ʯʝʨʝʟ ʦʜʥʫ ʜʦʙʫ ʧʽʩʣʷ 
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ʚʪʨʫʯʘʥʥʷ, ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʛʽʨʰʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʽʥʜʝʢʩʫ (ʨ=0,0001), ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʰʢʽʜʣʠʚʫ ʜʽʶ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʤôʷʢʽ ʪʢʘʥʠʥʠ ʧʦʨʦʞʥʠʥʠ 

ʨʦʪʘ.  

ʇʦʨʽʚʥʶʶʯʠ ʧʦʢʘʟʥʠʢ OHI-S, ʟʘʬʽʢʩʦʚʘʥʦ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʫ ʛʨʫʧʘʭ ɯ  ̔

ɯɯ ʯʝʨʝʟ 1 ʜʦʙʫ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ, ʷʢʽ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮʶ  (ʨ=0,01) ʱʦʜʦ 

ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ɦ ʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʽʥʠ 

ʤʽʢʨʦʨʝʣʴʻʬʫ ʝʤʘʣʽ, ʷʢʘ ʥʝ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʥʘʚʽʪʴ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ. 

ʆʮʽʥʁʁ ʯʠ ʢʦʣ̔ʨʥʽ ʧʦʢʘʟʥʠʢʠ ̔  ʚ ɯ, ̔  ʚ ɯɯ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʤʽʥʫ ʢʦʣʽʨʥʠʭ ʽʥʜʝʢʩʽʚ ʫ ʙʽʢ ʧʦʩʚʽʪʣʽʰʘʥʥʷ ʟʫʙʽʚ ʫ ʦʙʦʭ ʛʨʫʧʘʭ. ɿʤʽʥʘ 

ʮʠʬʨʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 3,309Ñ0,83 ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʚ ɯ ʛʨʫʧʽ 

ʜʦ 1,706Ñ0,566  ̔1,838Ñ0,574 ʚʽʜʧʦʚʽʜʥʦ ʚ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʥʘʩʪʫʧʥʫ 

ʜʦʙʫ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ʋ ɯɯ ʛʨʫʧʽ ʚʠʷʚʣʝʥʦ 

ʘʥʘʣʦʛʽʯʥʫ ʪʝʥʜʝʥʮʽ ʁʟʽ ʩʪʘʨʪʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 3,532Ñ0,85 ʜʦ ʾʭ ʟʤʽʥʠ ʥʘ 

ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʜʦ 1,758Ñ0,514  ̔ʚ 3-ʤʽʩʷʯʥʠʡ ʪʝʨʤʽʥ ʜʦ 

1,935Ñ0,58.  

ʆʪʞʝ, ʜʠʥʘʤʽʢʘ ʟʤʽʥʠ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʧʘʮʽʻʥʪʠ ʧʝʚʥʦʛʦ ʚʽʢʫ, ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʥʦʚʠʱʘ ʡ ʦʜʥʽʻʾ ʪʝʨʠʪʦʨʽʾ 

ʧʨʦʞʠʚʘʥʥʷ ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ ʢʣʽʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 

ʽʥʜʝʢʩʫ ʂʇɺ, ɯɯɻɿ, ʽʥʜʝʢʩʫ OHI-S ̔  ʈʄɸ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ. ʇʘʮʽʻʥʪʠ ʤʘʣʠ 

ʦʩʥʦʚʥʫ ʩʧʽʣʴʥʫ ʩʢʘʨʛʫ ï ʜʠʩʢʦʣʦʨʠʪ, ʧʦʢʘʟʥʠʢ ʷʢʦʛʦ ʟʘ ʟʘʛʘʣʴʥʠʤʠ ʜʘʥʠʤʠ 

ʜʣʷ ʛʨʫʧʠ ɯ  ̔ʛʨʫʧʠ ɯɯ ʩʢʣʘʜʘʚ 3,415Ñ0,846, ʟ̔ ʪʝʥʜʝʥʮʽʻʶ ʚ ʙʽʢ ʧʽʜʚʠʱʝʥʥʷ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, 

ʧʦʢʘʟʥʠʢʠ ʟʤʽʥʶʚʘʣʠʩʴ ʽ ʦʢʨʝʤ ̔ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʽ ʨʦʟʙʽʞʥʦʩʪʽ. 

ʇʠʣʴʥʫ ʫʚʘʛʫ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʚʝʨʪʘʣʠ ʥʘ ʢʽʣʴʢʩ̔ʪɹ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ. ʇʦʢʘʟʥʠʢ, ʷʢʠʡ ʤʘʚ ʜʦʩʪʦʚʽʨʥʽ ʨʦʟʙʽʞʥʦʩʪʽ ʚ 

ʛʨʫʧʘʭ, ʩʪʦʩʫʚʘʚʩʷ ʢʽʣʴʢʦʩʪʽ Na ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ (ʨ=0,03)  ̔

ʢʽʣʴʢʦʩʪʽ ʂ, ʟ̔ ʜʦʩʪʦʚʽʨʥʦʶ ʨʽʟʥʠʮʝʶ ʨ=0,02. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʽʟʥ ̔ʤʝʭʘʥʽʟʤʠ 

ʚʧʣʠʚʫ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʩʪʨʫʢʪʫʨʫ ʝʤʘʣʽ. ʏʝʨʝʟ 3 ʤʽʩʷʮʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʥʦʨʤʘʣʽʟʫʚʘʣʦʩʷ, 
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ʨʦʟʙʽʞʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʚʠʷʚʣʷʣʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʙʽʣʽʟʘʮʽʶ 

ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ. 

ʄʠ ʧʨʦʩʪʝʞʠʣʠ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʅ  ̔

ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʚ ɯ ʽ ɯɯ ʛʨʫʧʘʭ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʘʨʥʦʛʦ ʟ̔ ʩʪʘʚʣʝʥʥʷ ʚ 

ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʫ ʨ̔ ʟʥʠʮʶ 

ʚʩʪʘʥʦʚʣʝʥʦ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʨʅ ʤʽʞ ʛʨʫʧʦʶ ɯ  ̔ɯɯ (ʨ=0,024). ʇʦʢʘʟʥʠʢ ʚôʷʟʢʦʩʪʽ 

ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʚ ɯ ʛʨʫʧʽ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ 2,83Ñ0,77, ʯʝʨʝʟ 1 ʜʦʙʫ 

ï 3,22Ñ1,2 ʙʝʟ ʜʦʩʪʦʚʽʨʥʦʾ ʨ̔ ʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ. ɼʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ 

ʚôʷʟʢʦʩʪʽ ʚ ɯɯ ʛʨʫʧʽ ʪʘʢʦʞ ʥʝ ʚʠʷʚʣʝʥʦ. ʋʩʪʘʥʦʚʣʝʥʽ ʟʥʘʯʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʚʧʣʠʚ ʛʝʣʶ ʟ ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ ʘʛʨʝʩʠʚʥʽʠhʡ, ʽ ʚʽʜʧʦʚʽʜʴ ʨʦʪʦʚʦʾ 

ʨʽʜʠʥʠ, ʷʢʘ ʥʘʤʘʛʘʻʪʴʩʷ ʚʠʨʽʚʥʷʪʠ ʙʫʬʝʨʥʽ ʟʥʘʯʝʥʥʷ, ʥʘʚ̔ʪʴ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʥʝ 

ʤʦʞʝ ʥʦʨʤʘʣʽʟʫʚʘʪʠ ʮʝʡ ʧʦʢʘʟʥʠʢ. 

 ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʦʛʦ ʂʊ-ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʥʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 

ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʜʽʣʷʥʮʽ ʢʫʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ  ̔ʪʦʚʱʠʥʫ ʝʤʘʣʽ 

ʟʫʙʽʚ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʜʽʣʷʥʮʽ. ʆʪʨʠʤʘʥʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ 

0,977Ñ0,016 ï ʜʣʷ ʪʦʚʱʠʥʠ ʝʤʘʣʽ ʪʘ 900,246Ñ18,398 ï ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʧʘʮ̔̒ʥʪʽʚ ɯ  ̔ɯɯ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʥʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʝʚʥʽ ʢʦʨʝʣʷʮʽʡʥʽ 

ʟʚôʷʟʢʠ ʤʽʞ ʢʣʽʥʽʯʥʠʤʠ  ̔ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʊʦʚʱʠʥʘ ʝʤʘʣʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʟ ̔ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ (ʨ=0,006). ʊʦʚʱʠʥʘ 

ʝʤʘʣʽ, ʟʘ ʥʘʰʠʤʠ ʜʘʥʠʤʠ, ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ (ʨ=0,004).  

ʇʦʢʘʟʥʠʢʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ (ʨ=0,03) 

 ̔ʤʘʶʪʴ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʟ̔ ʢʽʣʴʢʽʩʪʶ ʂ (ʨ=0,01), ʉʘ (ʨ=0,008) ʫ ʨʦʪʦʚʽʡ 

ʨʽʜʠʥʽ ʪʘ ʨʅ (ʨ=0,007).  

ɺʠʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʚʠʜʦʤ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʚʠʙʽʣʶʚʘʣʴʥʦʛʦ 

ʛʝʣʶ ʡ ʽʥʜʝʢʩʦʤ ʆʅɯ-S ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ (ʨ=0,01)  ̔ʯʝʨʝʟ ʦʜʥʫ 

ʜʦʙʫ (ʨ=0,008), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʝʤʘʣʽ ʟʫʙʽʚ ʫʥʘʩʣʽʜʦʢ 

ʟʘʩʪʦʩʫʚʘʥʥ ̫ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʽʥʜʝʢʩʫ ʂʇɺ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ  

ɯɯɻɿ (ʨ=0,001) ʟ̔ ʢʽʣʴʢʽʩʪʶ ʂ (ʨ=0,01), ʉʘ (ʨ=0,04)  ̔ʈ (ʨ=0,03), ʷʢʽ ʧʝʚʥʠʤ 
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ʯʠʥʦʤ ʤʘʶʪʴ ʟʚ'ʷʟʦʢ ʟ̔ ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ (ʨ=0,01)  ̔ɦ ʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

(ʨ=0,006). ʊʘʢʦʞ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʧʨʷʤʠʡ ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʽʥʜʝʢʩʘʤʠ ʈʄɸ, 

ʆʅɯ-S ̔  ʪʝʩʪʦʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ.    

 ɿʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʂ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʯʝʨʝʟ ʜʝʥʴ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʧʨʦʮʝʜʫʨʠ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʨʝʣʶʶʪʴ ʟ̔ ʚôʷʟʢʽʩʪʶ (ʨ=0,009).  

ʅʘʤʠ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʛʨʫʧʠ ʟʘ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʚʟʘʻʤʦʚʧʣʠʚ  ̔

ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ. ʆʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʤʽʞ ʷʢʠʤʠ 

ʚʠʷʚʣʷʣʠ ʚʟʘʻʤʦʚʧʣʠʚ, ʙʫʣʠ Nʘ, ʈ, ʂ, ʉʘ, ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, 

ʚôʷʟʢʽʩʪʴ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʨʅ, ʘ ʪʘʢʦʞ ʪʦʚʱʠʥʘ ʝʤʘʣʽ. ɹʫʣʦ ʦʪʨʠʤʘʥʦ ʜʚʽ ʤʦʜʝʣʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ  ̔ ʚʟʘʻʤʦʚʧʣʠʚʽʚ ʢʣʽʥʽʯʥʠʭ  ̔ ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʚʠʙʽʨ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟ ʥʘʡʩʣʘʙʰʦʶ h ʢʽʜʣʠʚʦʶ 

ʜʽʻʶ ʥʘ ʪʚʝʨʜʽ ʪʢʘʥʠʥʠ ʟʫʙʽʚ  ̔ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ.  

 ʆʮʽʥʁʁ ʯʠ ʧʝʨ ʫh ʤʦʜʝʣʴ, ʤʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʤʘʻ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʟ̔ ʢʽʣʴʢʽʩʪʶ ʧʣʦʤʙʦʚʘʥʠʭ, ʚʠʜʘʣʝʥʠʭ ʽ ʢʘʨʽʦʟʥʠʭ 

ʟʫʙʽʚ, ʟʛʦʜʦʤ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʟʚʦʨʦʪʥʫ ʟʘʣʝʞʥʽʩʪʴ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʟ̔ ʢʽʣʴʢʽʩʪʶ ʢʘʨʽʦʟʥʠʭ 

ʧʦʨʦʞʥʠʥ ʧʨʠ ʨ= - 0,053, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʣʘʙʢʠʡ ʚʟʘʻʤʦʚʧʣʠʚ, ʘʣʝ, ʫʟʛʦʜʞʫʶʯʠ 

ʮ̔  ʨʝʟʫʣʴʪʘʪʠ ʟ ̔ɦ ʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʥʘ ʥʠʭ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ 

 ̔ʧʨʦʧʦʥʫʚʘʪʠ ʧʘʮʽʻʥʪʫ ʤʝʥʰ ʘʛʨʝʩʠʚʥʽ ʚʠʙʽʣʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʥʘʩʪʫʧʥʦʾ ʤʦʜʝʣʽ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʜʦʩʣʽʜʞʝʥʦ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ  ̔ ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ ʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʣʽʨ ʟʫʙʽʚ ʤʘʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʪʦʚʱʠʥʠ ʝʤʘʣʽ (ʨ=0,02). ʊʦʤʫ, 

ʚʠʙʠʨʘʶʯʠ ʩʠʩʪʝʤʫ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʦʛʣʷʜ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʧʘʮʽʻʥʪʘ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʥʝ ʪʽʣʴʢʠ ʢʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʡ 

ʙʘʞʘʥʥʷ ʧʘʮʽʻʥʪʘ ʟʤʽʥʠʪʠ ʢʦʣʽʚ ʟʫʙʽʚ, ʘ ʽ ʜʘʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʜʦʜʘʪʢʦʚʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʽ ʂʊ-

ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʙʽʚ ʽ ʢʽʩʪʦʢ ʚʝʨʭʥʴʦʾ ʡ ʥʠʞʥʴʦʾ ʱʝʣʝʧ.  

ʇʨʦʚʝʜʝʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ ʚʠʙʽʣʶʚʘʥʥʷ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʨʦʟʨʦʙʢʠ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ  
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ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʫʯʘʩʥʽʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʱʦ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʪʴ 

ʷʢʽʩʪʴ ʽ ʙʫʜʝ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʚʝʨʰʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʢʣʽʥʽʯʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ, ʝʤʘʣʴ, ʜʝʥʪʠʥ, ʜʠʩʢʦʣʦʨʠʪʠ, 

ʬʣʶʦʨʦʟ, ʛʽʛʽʻʥʽʯʥʽ ʽʥʜʝʢʩʠ, ʛʽʧʝʨʝʩʪʝʟʽʷ, ʝʤʘʣʝʚʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, 

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪ, ʧʨʦʬʝʩʽʡʥʘ ʛʽʛʽʻʥʘ, ʨʦʪʦʚʘ ʨʽʜʠʥʘ, ʚôʷʟʢʽʩʪʴ, ʨʅ, ʱʽʣʴʥʽʩʪʴ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʂʊ-ʜʦʩʣʽʜʞʝʥʥʷ  

 

 

ABSTRACT 

 

 

Dvornyk A.V. Clinical and experimental justification of the choice of teeth 

whitening methods and evaluation of their effectiveness. ï Qualifying scientific 

work on manuscript rights. Dissertation for the degree of Doctor of Philosophy in 

specialty 221 - "Dentistry" - Poltava State Medical University of the Ministry of 

Health of Ukraine, 2023. 

The dissertation is devoted to the solution of an actual scientific and practical 

task of modern dentistry - clinical and experimental justification of the choice of 

optimal methods of teeth whitening and evaluation of their effectiveness based on 

experimental studies of the chemical composition of hard tissues of teeth, clinical 

and laboratory research methods. 

Discoloration of teeth is a common aesthetic problem that affects different 

segments of the population and can occur at any age. Currently, according to 

literature data, 74% of respondents believe that an ugly smile has a negative effect 

on career, and 92% are convinced that it contributes to success in personal life. 

Discolorations are considered by patients as a physical defect and cause them 

discomfort during communication, and also lead to the development of some 

communication complexes, which affects the quality of a person's life due to his 

dental health. This problem can cause profound complications of both a social and 

psychological nature. 
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Modern dentistry offers a large number of teeth whitening methods that help 

solve discoloration problems and allow you to change their color relatively quickly. 

Currently, the most common procedure has become professional clinical whitening, 

which does not affect the reduction of the volume of the hard tissues of the tooth. 

The popularity of teeth whitening is steadily expanding, whitening methods are quite 

affordable, but the question of their safety, especially for tooth tissues, has not yet 

been finally resolved. 

The dissertation carried out experimental studies of the chemical composition 

of the hard tissues of the teeth, analyzed the parameters of laboratory studies of the 

oral fluid on the composition of electrolytes, determined pH and viscosity before 

and after the use of various chemicals to change the color of teeth in order to 

substantiate teeth whitening methods and evaluate their effectiveness. The results of 

the conducted research indicate the expediency of the differentiated application of 

the selection of methods and means for their implementation. In this regard, the topic 

of scientific research is relevant and timely. 

When conducting a dissertation study on the analysis of the indicators of 

experimental and clinical studies in the research groups, we used bleaching systems 

using 35% hydrogen peroxide and 44% carbamide peroxide. 

The first stage of the research was to determine the changes that occur directly 

in the surface layers of enamel and relate to the impact of mechanical and chemical 

agents, primarily on enamel hydroxyapatites as the main structural components of 

this tissue. 

The effect of mechanical cleaning and then the bleaching system on enamel 

surface morphology was analyzed using a scanning electron microscope. Areas for 

microanalysis in the enamel zone were analyzed using an energy dispersive 

spectrometer "X-max 80mm2" (Oxford Instruments, Great Britain), which was 

integrated into a scanning electron microscope. The proposed research system made 

it possible to determine the chemical structure of the enamel without the procedure 

of covering the surface with a thin layer of conductive material (C, Au, Pt), which is 

traditional for dielectric samples. 
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After conducting a comparative analysis between the areas in which 

mechanical cleaning was performed and those where it was not applied, a significant 

difference was established in terms of the amount of carbon, which may indicate 

surface changes in the enamel with the formation of free bonds with respect to 

carbon, which may further affect the activity of a chemical reaction with bleaches 

that have different composition and activity. 

According to the results of an experimental study on teeth that were subjected 

to a professional whitening procedure with 35% hydrogen peroxide, a change in the 

chemical composition of the enamel of the examined teeth was established. 

When comparing indicators related to the chemical composition of enamel 

before the bleaching procedure and after using bleaching agents in the form of 35% 

hydrogen peroxide, a decrease in the carbon level from 45.91Ñ1.20 to 42.46Ñ1.74 

was found. A change in the amount of phosphorus from 9.77Ñ0.39 to 9.56Ñ0.75 was 

determined. A decrease in calcium from 15.96Ñ0.64 to 15.21Ñ1.22 and magnesium 

from 0.07Ñ0.01 to 0.01Ñ0.01 was recorded. However, the content of the following 

elements increases: oxygen - from 23.03Ñ0.63 to 26.18Ñ0.81; sodium - from 

0.38Ñ0.03 to 0.57Ñ0.05; silicon - from 0.37Ñ0.10 to 0.68Ñ0.30; nitrogen - from 

2.89Ñ0.40 to 4.35Ñ0.76. 

A decrease in the content of such elements as calcium, magnesium and sodium 

can lead to increased sensitivity during the rehabilitation period in the clinic during 

the restoration of the chemical composition of the enamel due to remineralization. 

No significant differences were found in terms of carbon indicators, which 

may indicate that carbon enters into a chemical reaction already after mechanical 

cleaning and when hydrogen peroxide is used as the main component of the 

bleaching system, it binds to active microelements. The difference between the 

indicators refers to the data of oxygen as one of the most active trace elements 

(ʨ=0.007); sodium - for the reliability of differences (ʨ=0.06), which is responsible 

for the retention of oxygen and hydrogen, as well as Mg, F and Ba. 

Comparing the indicators in the experimental groups, where bleaching agents 

based on 44% carbamide peroxide were used, a statistical difference was obtained 
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in terms of carbon level indicators with changes in indicators from 38.04Ñ0.88 on 

the surface, which was not subject to treatment, to 44.92Ñ1 ,90. A change in oxygen 

content from 26.91Ñ0.46 to 20.74Ñ1.01, sodium content - from 0.45Ñ0.02 to 

0.224Ñ0.03, an increase in the amount of phosphorus from 11.55Ñ0.28 was revealed. 

to 12.11Ñ0.51 and the change in calcium level from 18.81Ñ0.48 to 18.81Ñ0.48. 

With the help of a comparative analysis of indicators of trace elements in 

experimental groups with the use of different bleaching systems, a statistical 

difference was obtained according to the carbon level data with changes in indicators 

from 42.46Ñ1.74 in the case of using 38% hydrogen peroxide to 44.92Ñ1.90 when 

using for whitening based on 44% carbamide peroxide (ʨ=0.008). Changes in the 

amount of oxygen from 26.18Ñ0.81 to 20.74Ñ1.01 were detected with a significant 

difference of p=0.007; sodium content - from 0.57Ñ0.05 to 0.224Ñ0.03 (ʨ=0.006), 

as well as the amount of fluorine - from 0.02Ñ0.01 to 0.05Ñ0.03 (ʨ=0.004). 

After carrying out laboratory studies with the establishment of the discrepancy 

of the main elements, it seems reasonable to prescribe remineralization preparations 

with a given number of chemical elements and the chemical feature of their 

composition, depending on the choice of the whitening component. 

For a comprehensive evaluation of the relationships and the interaction of the 

whitening procedure on the state of the teeth and oral cavity tissues, clinical and 

laboratory indicators were evaluated in the time period before the whitening 

procedure, one day after it was performed, and 3 months after the end of the 

treatment. 

During clinical trials, patients were divided into two groups. Group I included 

patients for whom gel with hydrogen peroxide was used - 34 people (52.3%). 

31 patients (47.7%) were included in the II group, in the treatment of which 

gel with carbamide peroxide was used. In the results of our research, we also 

recorded the gender difference within the research groups. 

When comparing indicators of IIHT (indexintensity of hyperesthesia) in the 

patients of the experimental groups, it was established that the indicator changed 

significantly in the direction of deterioration one day after whitening (p=0.0002) - 
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for patients of both the I and II groups, which indicates a change in the sensitivity of 

the hard tissues of the teeth. Comparing IIHT in patients before treatment and 3 

months after its completion, no significant differences in values were found, i.e., 

their complete recovery took place. 

Analyzing the changes in the PMA index in the period before and one day 

after the intervention, a deterioration of the investigated index was established 

(ʨ=0.0001), which indicates the harmful effect of bleaching substances on the soft 

tissues of the oral cavity. 

Comparing the OHI-S indicator, changes in indicators were recorded in 

groups I and II after 1 day and after 3 months, which had a significant difference 

(ʨ=0.01) compared to the indicators before the start of treatment, which indicates 

changes in the enamel microrelief, which is not recovers even 3 months after the end 

of the whitening procedure. 

Evaluating the color indices in both the I and II groups of the study, a change 

in the color indices towards the lightening of the teeth was established in both 

groups. The change in digital indicators was from 3.309Ñ0.83 before the start of 

treatment in the 1st group to 1.706Ñ0.566 and 1.838Ñ0.574, respectively, during the 

follow-up period the next day and 3 months after the end of treatment. In the II 

group, a similar trend was revealed with starting indicators of 3.532Ñ0.85 before 

their change on the next day after treatment to 1.758Ñ0.514 and in the 3-month 

period to 1.935Ñ0.58. 

So, the dynamics of changes in the clinical data of the patients of the research 

groups shows that patients of a certain age, social status and the same area of 

residence have approximately the same clinical indicators, which relate to the CPE 

index, IIHT, OHI-S index and PMA before the start of treatment. The patients had 

the main common complaint - dyscolorism, the indicator of which, according to the 

general data for group I and group II, was 3.415Ñ0.846, with an upward trend. After 

the manipulations were completed, depending on the type of whitening agents, the 

indicators changed and some had significant differences. 

Close attention was paid to the amount of trace elements in the oral fluid in 
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the laboratory study. The indicator that had significant differences between groups 

was the amount of Na 1 day after treatment (p=0.03)and the amount of K, with a 

significant difference of p=0.02. This indicates different mechanisms of the effect 

of bleaching substances on the enamel structure. After 3 months, the ratio of 

microelements in the oral fluid normalized, no discrepancies were detected, which 

indicates stabilization of the microelement composition of the oral fluid. 

We traced the changes in the properties of the oral fluid according to the pH 

and viscosity of the oral fluid in groups I and II. When conducting a pairwise 

comparison in the research groups 1 day after treatment, a significant difference was 

established between the pH values between group I and II (ʨ=0.024). The viscosity 

index of oral fluid in group I before the start of treatment was 2.83Ñ0.77, after 1 day 

ï 3.22Ñ1.2 without a significant difference in the indicators. No significant 

difference in viscosity indicators was found in the II group either. The established 

values indicate that the effect of the gel with carbamide peroxide is more aggressive, 

and the response of the oral liquid, which tries to equalize the buffer values, even 

during the day, cannot normalize this indicator. 

On the basis of the obtained CT examination of the patients, we examined the 

density of bone tissue in the area of the angle of the lower jaw and the thickness of 

the enamel of the teeth in the frontal area. Average values of 0.977Ñ0.016 for enamel 

thickness and 900.246Ñ18.398 for bone density in patients of the I and II research 

groups were obtained. 

Based on the obtained data, we discovered certain correlations between 

clinical and laboratory indicators. The thickness of enamel is directly related to the 

density of bone tissue (ʨ=0.006). According to our data, the thickness of the enamel 

also depends on the age of the patients (ʨ=0.004). 

Indicators of tooth color depend on the viscosity of the oral fluid (p=0.03) and 

have a correlation with the amount of K (p=0.01), Ca (p=0.008) in the oral fluid and 

pH (p=0.007) . 

Positive relationships between the type of used whitening gel and the ONI-S 

index before the start of treatment (ʨ=0.01) and after one day (ʨ=0.008) were 
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revealed, which indicates morphological changes in tooth enamel as a result of the 

use of whitening systems. 

When studying the interrelationships of the CPE index, a direct relationship 

between IIGZ (ʨ=0.001) and the amount of ʂ (ʨ=0.01), ʉʘ (ʨ=0.04) and ʈ (ʨ=0.03) 

was established, which in a certain way have a relationship with enamel thickness 

(p=0.01) and bone tissue density (p=0.006). There is also a direct strong relationship 

between the PMA, ONI-S indices and the enamel resistance test. 

Changes in the amount of K in the oral fluid one day after the end of the 

procedure in our study correlate with viscosity (p=0.009). 

We formed groups based on factors that have mutual influence and 

interdependence in the oral cavity. The main indicators, between which the mutual 

influence was revealed, were Na, P, K, Ca, bone tissue density, oral fluid viscosity, 

pH, as well as enamel thickness. Two models of relationships and interactions of 

clinical and laboratory indicators were obtained, which can predict the choice of a 

whitening system with the weakest harmful effect on the hard tissues of the teeth 

and the mucous membrane. 

Evaluating the first model, we found that the density of bone tissue has a direct 

relationship with the number of filled, extracted and carious teeth, which will 

subsequently affect the sensitivity of the teeth after the whitening procedure. An 

inverse relationship between the color of the teeth and the number of carious cavities 

was established at ʨ = - 0.053, which indicates a weak interaction, but, harmonizing 

these results with the density of bone tissue, it is necessary to pay attention to them 

and offer the patient less aggressive whitening systems. 

When constructing the following multiple regression model, the relationship 

between the above predictors and the thickness of the enamel was investigated and 

it was established that the color of the teeth depends on the thickness of the enamel 

(ʨ=0.02). Therefore, when choosing a system for whitening, it is necessary to 

conduct a comprehensive examination of the dental patient, which includes not only 

a clinical examination and the patient's desire to change the teeth, but also the data 

of laboratory and additional research methods, which include the examination of oral 
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fluid and CT-examination of teeth and bones upper and lower jaw. 

The conducted scientific research made it possible to substantiate a 

differentiated approach to the selection of whitening methods using various 

chemicals, to develop practical recommendations for their further use in modern 

dental practice, which will significantly improve the quality and contribute to 

increasing the effectiveness of the final result of clinical teeth whitening. 

 

Keywords: teeth whitening, enamel, dentin, discolorite, fluorosis, hygienic 

indexes, hyperesthesia, enamel resistance, hydroxyapatitis, professional hygiene, 

oral fluid, viscosity, pH, bone density, CT-research. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

ɺʆʆɿ ï ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʂʇɺ ï ʽʥʜʝʢʩ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ (ʢʘʨʽʻʩ, ʧʣʦʤʙʘ, ʚʠʜʘʣʝʥʥʷ) 

OHI-S ï oral hygiene index ï simplified (ʛʽʛʽʻʥʽʯʥʠʡ ʽʥʜʝʢʩ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ɻʨʽʥʘ-ɺʝʨʤʽʣʴʡʦʥʘ) 

ʊɽʈ-ʪʝʩʪ ï ʪʝʩʪ ʝʤʘʣʝʚʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʈʄɸ ï ʧʘʧʽʣʷʨʥʦ-ʤʘʨʛʽʥʘʣʴʥʦ-ʘʣʴʚʝʦʣʷʨʥʠʡ ʽʥʜʝʢʩ 

ɯɯɻɿ ï ʽʥʜʝʢʩ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʽʧʝʨʝʩʪʝʟʽʾ ʟʫʙʽʚ 

ɻɿ ï ʛʽʧʝʨʝʩʪʝʟʽʷ ʟʫʙʽʚ 

ʇɺ ï ʧʝʨʝʢʠʩ ʚʦʜʥʶ 

ʇʂ ï ʧʝʨʦʢʩʠʜ ʢʘʨʙʘʤʽʜʫ 

ʈɽʄ - ʨʘʩʪʨʦʚʘ ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɹʘʞʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʤʘʪʠ ʙʽʣʦʩʥʽʞʥʫ ʫʩʤʽʰʢʫ 

ʟʘʚʞʜʠ ʧʨʠʚʝʨʪʘʣʦ ʧʠʣʴʥʫ ʫʚʘʛʫ ʣʽʢʘʨʽʚ-ʩʪʦʤʘʪʦʣʦʛʽʚ ʽ ʩʧʦʥʫʢʘʣʦ ʜʦ 

ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʥʘʧʨʷʤʫ ʝʩʪʝʪʠʯʥʦ ʾʩʪʦʤʘʪʦʣʦʛʽʾ ï ʚʠʙʽʣʶʚʘʥʥʷ 

ʟʫʙʽʚ. ʅʠʥʽ, ʟʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, 74% ʦʧʠʪʘʥʠʭ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʝʛʘʨʥʘ 

ʫʩʤʽʰʢʘ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʢʘʨ'ʻʨʽ, ʘ 92% ʧʝʨʝʢʦʥʘʥʽ, ʱʦ ʩʘʤʝ ʚʦʥʘ 

ʩʧʨʠʷʻ ʫʩʧʽʭʫ ʚ ʦʩʦʙʠʩʪʦʤʫ ʞʠʪʪʽ. ɿʤʽʥʘ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ï ʧʦʰʠʨʝʥʘ ʝʩʪʝʪʠʯʥʘ 

ʧʨʦʙʣʝʤʘ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʨʽʟʥʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ ʽ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʚ ʙʫʜʴ-

ʷʢʦʤʫ ʚʽʮʽ. ʎʷ ʧʨʦʙʣʝʤʘ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʛʣʠʙʦʢʠʭ 

ʫʩʢʣʘʜʥʝʥʴ  ̔ʩʦʮʽʘʣʴʥʦʛʦ, ʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ.  

ɿʤʽʥʘ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʽʥʦʜʽ ʨʦʟʮʽʥʶʻʪʴʩʷ ʧʘʮʽʻʥʪʘʤʠ ʷʢ ʬʽʟʠʯʥʠʡ ʥʝʜʦʣʽʢ 

ʽ ʚʠʢʣʠʢʘʻ ʚ ʥʠʭ ʜʠʩʢʦʤʬʦʨʪ ʧʽʜ ʯʘʩ ʩʧʽʣʢʫʚʘʥʥ,̫ ʘ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʜʝʷʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ. ʂʦʣʽʨ ʢʦʨʦʥʦʢ ʟʫʙʽʚ ʽ ʚʣʘʩʪʠʚʽ 

ʜʣʷ ʟʫʙʽʚ ʢʦʣʽʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʧʨʠʡʥʷʪʪʽ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʣʶʜʠʥʠ, ʬʦʨʤʫʚʘʥʥʽ ʾʾ ʽʤʽʜʞʫ ʡ ʩʘʤʦʦʮʽʥʢʠ. ʆʪʞʝ, ʚʦʥʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʦʙʫʤʦʚʣʝʥʫ ʾʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʤ ʟʜʦʨʦʚôʷʤ 

[1; 2].  

ʉʫʯʘʩʥʘ ʩʪʦʤʘʪʦʣʦʛʽʷ ʟʘʩʪʦʩʦʚʫʻ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʦʙʽʚ 

ʦʩʚʽʪʣʝʥʥʷ ʽ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚôʷʟʘʪʠ ʧʨʦʙʣʝʤʠ 

ʜʠʩʢʦʣʦʨʘʮʽʾ. ɿʛʽʜʥʦ ʟ̔ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ  ̒5 ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ 

ʟʫʙʽʚ ʟʤʽʥʝʥʦʛʦ ʢʦʣʴʦʨʫ: ʤʽʢʨʦʘʙʨʘʟʽʷ, ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ, ʧʨʷʤʘ ʨʝʩʪʘʚʨʘʮʽʷ 

ʢʦʤʧʦʟʠʪʘʤʠ, ʚʽʥʽʨʫʚʘʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ ʢʝʨʘʤʽʯʥʠʤʠ ʽ ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʠʤʠ 

ʢʦʨʦʥʢʘʤʠ [3]. 

ɼʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʦ ʟʤʽʥʠʪʠ ʢʦʣʽʨ ʟʫʙʽʚ. ʅʠʥʽ ʫ ʩʚʽʪʦʚʽʡ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʟʚʝʨʪʘʶʪʴ ʥʘ ʨʦʟʨʦʙʢʫ ʦʱʘʜʥʽʠhʭ 

ʤʝʪʦʜʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʜʦʚʦʣʝʥʥʷ ʝʩʪʝʪʠʯʥʠʭ ʧʦʪʨʝʙ ʧʘʮʽʻʥʪʽʚ. 

ʅʘʡʧʦʰʠʨʝʥʽʦh  ʁʧʨʦʮʝʜʫʨʦʶ ʟ ʧʦʣʽʧʰʝʥʥʷ ʢʦʣʴʦʨʫ ʢʦʨʦʥʦʢ ʟʫʙʽʚ ʩʪʘʣʦ 

ʧʨʦʬʝʩʽʡʥʝ ʢʣʽʥʽʯʥʝ ʚʠʙʽʣʶʚʘʥʥʷ, ʷʢʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ 
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ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʘ. ʇʦʧʫʣʷʨʥʽʩʪʴ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʥʝʫʭʠʣʴʥʦ ʰʠʨʰʘʻ, 

ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʮʠʭ ʧʨʦʮʝʜʫʨ ʜʦʩʠʪʴ ʜʦʩʪʫʧʥʽ, ʧʨʦʪʝ ʧʠʪʘʥʥʷ ʾʭʥʴʦʾ 

ʙʝʟʧʝʯʥʦʩʪʽ, ʧʝʨʝʜʫʩʽʤ ʜʣʷ ʪʢʘʥʠʥ ʟʫʙʘ, ʜʦʩʽ ʧʦʚʥʽʩʪʶ ʥʝ ʚʠʨʽʰʝʥʝ [1; 2].

 ʅʘʪʝʧʝʨ ʯʽʪʢʦ ʥʝ ʚʠʟʥʘʯʝʥʦ ʧʦʢʘʟʘʥʴ ʽ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʤʝʪʦʜʽʚ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ; ʥʝ ʚʽʜʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʡ ʧʝʨʝʚʘʛʠ 

ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ; ʥʝ ʚʠʟʥʘʯʝʥʦ 

ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʝʪʦʜʠʢ. ʅʝʜʦʩʪʘʪʥʴʦ 

ʜʦʩʣʽʜʞʝʥʦ ʧʨʦʮʝʩʠ ʜʝ- ʽ ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʾ ʟʫʙʽʚ, ʘ ʪʘʢʦʞ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ 

ʝʤʘʣʽ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥ.̫  

ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʦʧʨʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʽ ʯʠʩʣʝʥʥʽ ʽʥʥʦʚʘʮʽʾ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, 

ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʪʝʤʘʤʠ, ʧʣʘʥʘʤʠ  

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʬʨʘʛʤʝʥʪʦʤ ʢʦʤʧʣʝʢʩʥʠʭ ʽʥʽʮʽʘʪʠʚʥʠʭ ʪʝʤ 

ʢʘʬʝʜʨʠ ʧʨʦʧʝʜʝʚʪʠʢʠ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ: "ʄʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʢʘʥʠʥ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʽ ʾʭ ʚʧʣʠʚ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʽ ʚʠʙʽʨ ʣʽʢʫʚʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ" (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ˉ0115U001112), ʩʪʨʦʢʠ ʚʠʢʦʥʘʥʥʷ ï 

2015/2020 ʨʨ.; "ɼʠʬʝʨʝʥʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʙʦʨʫ ʤʝʪʦʜʠʢ ʣʽʢʫʚʘʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʦʨʬʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʪʘ 

ʪʢʘʥʠʥ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ" (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ˉ0120U104124), ʩʪʨʦʢʠ 

ʚʠʢʦʥʘʥʥʷ ï 2020/2024 ʨʨ. ɸʚʪʦʨʢʘ ʙʫʣʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʢʦʥʘʚʠʮʝʶ 

ʬʨʘʛʤʝʥʪʽʚ ʟʘʟʥʘʯʝʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʪʝʤ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʢʣʽʥʽʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʪʘ ʦʮʽʥʢʘ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ 

ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, 

ʢʣʽʥʽʯʥʠʭ  ̔ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʢʘʟʘʥʦʾ ʤʝʪʠ ʚʠʟʥʘʯʝʥʦ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʅʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʫʩʪʘʥʦʚʠʪʠ ʤʘʪʝʨʽʘʣʠ ʜʣʷ 
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ʚʠʙʽʣʶʚʘʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʣʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, ʢʣʽʥʽʯʥʠʭ  ̔ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ̔ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʰʢʽʜʣʠʚʠʤʠ ʚʧʣʠʚʘʤʠ ʥʘ ʟʫʙʥʫ ʝʤʘʣʴ  ̔ ʪʢʘʥʠʥʠ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ. 

2. ɺʠʟʥʘʯʠʪʠ ʟʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʫʙʽʚ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʽʩʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʩʠʩʪʝʤ  ̔ʧʨʦʪʦʢʦʣʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ. 

3. ɼʦʩʣʽʜʠʪʠ ʩʪʘʥ ʛʦʤʝʦʩʪʘʟʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ 

ʛʨʫʧ ʜʦ  ̔ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 

4. ʇʨʦʚʝʩʪʠ ʣʘʙʦʨʘʪʦʨʥʫ ʦʮʽʥʢʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʚʽʜʜʘʣʝʥʽ 

ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʥʥʷ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

5. ʋʩʪʘʥʦʚʠʪʠ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʢʣʽʥʽʯʥʠʤʠ ʡ ʣʘʙʦʨʘʪʦʨʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ  ̔ ʚʟʘʻʤʦʚʧʣʠʚ, ʜʣʷ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʟʫʙʠ ʧʘʮʽʻʥʪʽʚ ʟʽ ʟʤʽʥʝʥʠʤ ʢʦʣʴʦʨʦʤ ʪʚʝʨʜʠʭ 

ʪʢʘʥʠʥ ʚʽʪʘʣʴʥʠʭ ʟʫʙʽʚ, ʾʭʥ ̔ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʢʣʽʥʽʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʢʦʨʝʢʮʽʾ ʟʤʽʥ 

ʢʦʣʴʦʨʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʚʽʪʘʣʴʥʠʭ ʟʫʙʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʙʽʣʶʚʘʥʥʷ ʪʚʝʨʜʠʭ 

ʪʢʘʥʠʥ ʚʽʪʘʣʴʥʠʭ ʟʫʙʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʤʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʢʘʥʫʚʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʚʠʩʦʢʦʾ ʟʜʘʪʥʦʩʪʽ ʩʝʨʽʾ çMiraLMè, 

ʦʩʥʘʱʝʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʶ ʛʘʨʤʘʪʦʶ ʟ ʢʘʪʦʜʦʤ ʐʦʪʪʢʝ ʬʽʨʤʠ çTescanè ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ; ʢʣʽʥʽʯʥʽ ʤʝʪʦʜʠ: 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʘʮ̔̒ ʥʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʠʟʥʘʯʝʥʥʷ ʪʝʩʪʫ ʝʤʘʣʝʚʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ (ʊɽʈ-ʪʝʩʪ), 

ʚʠʟʥʘʯʝʥʥʷ ʛʽʛʽʻʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʧʝʨʝʩʪʝʟʽʾ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ; ʢʦʤʧôʶʪʝʨʥʦ-ʪʦʤʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʨʭʥʴʦʾ ʪʘ 

ʥʠʞʥʴʦʾ ʱʝʣʝʧ ʟ̔ ʚʠʟʥʘʯʝʥʥʷʤ ʪʦʚʱʠʥʠ ʝʤʘʣʽ ʪʘ ʧʨʦʚʝʜʝʥʥʷʤ ʛʽʩʪʦʛʨʘʤʥʦʾ 

ʤʦʨʬʦʤʝʪʨʽʾ ʚ ʙʽʯʥʽʡ ʜʽʣʷʥʮʽ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ; ʣʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʥʘ ʩʢʣʘʜ ʝʣʝʢʪʨʦʣʽʪʽʚ (K+, Na+, Cl-, Ca++), ʚʠʟʥʘʯʝʥʥʷ ʨʅ  ̔
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ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

¶ ʋʧʝʨʰʝ ʚʠʢʦʥʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʣʽʥʽʢʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʟʘʩʦʙʽʚ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʥʘ ʧʽʜ̌ʨʫʥʪʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, ʢʣʽʥʽʯʥʠʭ  ̔

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

¶ ʋʧʝʨʰʝ ʚʠʢʦʥʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ  ̔ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʧʽʩʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ, 

ʚʠʙʽʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ï 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ  ̔

44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ. 

¶ ʋʧʝʨʰʝ ʫʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʨʽʟʥʠʮʁ  ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ 

ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ  ̔44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ 

ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʟʤʽʥʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ. 

¶ ʋʧʝʨʰʝ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʜʝʢʩʫ OHI-S ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ ʤʽʢʨʦʨʝʣʴʻʬ ʝʤʘʣʽ ʥʝ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʥʘʚʽʪʴ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. 

¶ ʋʧʝʨʰʝ ʚʠʢʦʥʘʥʦ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʥʘ ʩʢʣʘʜ 

ʝʣʝʢʪʨʦʣʽʪʽʚ (K+, Na+,Cl-,Ca++), ʚʠʟʥʘʯʝʥʥʷ ʨʅ  ̔ ʚôʷʟʢʦʩʪʽ ʜʦ ʡ ʧʽʩʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ  ̔ 44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ ʜʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ. 

¶ ʋʧʝʨʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʥʦʞʠʥʥʦ ʾ ʨʝʛʨʝʩʽ ʾ ʩʬʦʨʤʦʚʘʥʦ ʤʦʜʝʣʽ, ʱʦ 

ʤʘʶʪʴ ʚʟʘʻʤʦʚʧʣʠʚ  ̔ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʛʦʣʦʚʥʠʤʠ 

ʧʨʝʜʠʢʪʦʨʘʤʠ ʷʢʠʭ ʚʠʷʚʠʣʠʩʷ: Nʘ, ʈ, ʂ, ʉʘ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʚôʷʟʢʽʩʪʴ ʨʦʪʦʚʦʾ 

ʨʽʜʠʥʠ ʪʘ ʾʾ ʨʅ, ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʘ ʪʘʢʦʞ ʪʦʚʱʠʥʘ ʝʤʘʣʽ.  ʎ ̔

ʧʦʢʘʟʥʠʢʠ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʚʠʙʽʨ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟ 

ʥʘʡʤʝʥʰʠʤʠ ʰʢʽʜʣʠʚʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʜʣʷ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ  ̔ʩʣʠʟʦʚʦ ʾ

ʦʙʦʣʦʥʢʠ. 

¶ ʋʧʝʨʰʝ ʥʘ ʧʽʜʩʪʘʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ, ʧʨʦʚʝʜʝʥʠʭ 
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ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ̔ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʘʥʠʭ ʩʬʦʨʤʦʚʘʥʦ ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʽʥʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʬʦʨʤʦʚʘʥʦ ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʟʘʩʦʙʫ ʜʣʷ  ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫʧʨʦʚʘʜʞʝʥʦ ʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ 

ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʨʽʟʥʠʭ ʤʽʩʪ, ʟʦʢʨʝʤʘ: ʤ. ʇʦʣʪʘʚʘ (ʂʇ ç4-ʘ ʄʂʃ ʇʄʈ ʽʤ. 

ʃʝʦʥʽʜʘ ʂʫʨʦʻʜʦʚʘè, ʂʇ ''ʇʦʣʪʘʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʩʪʦʤʘʪʦʣʦʛʽʾ - ʉʂʇ''). 

ʊʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʣʽʢʫʚʘʣʴʥʫ ʨʦʙʦʪʫ ʪʘʢʠʭ 

ʫʩʪʘʥʦʚ: ʢʘʬʝʜʨʘ ʩʪʦʤʘʪʦʣʦʛʽʾ ʥ̔ʩʪʠʪʫʪʫ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ɯʌʅʄʋ, 

ʢʘʬʝʜʨʘ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ɯʌʅʄʋ, ʘ ʪʘʢʦʞ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ: ʢʘʬʝʜʨʘ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ 

ʣʽʢʘʨʽʚ-ʩʪʦʤʘʪʦʣʦʛʽʚ ʇɼʄʋ, ʤ. ʇʦʣʪʘʚʘ; ʢʘʬʝʜʨʘ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ 

ʇɼʄʋ, ʤ. ʇʦʣʪʘʚʘ; ʢʘʬʝʜʨʘ ʧʨʦʧʝʜʝʚʪʠʢʠ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʇɼʄʋ, 

ʤ. ʇʦʣʪʘʚʘ; ʢʘʬʝʜʨʘ ʧʘʪʦʣʦʛʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʪʘ ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ʇɼʄʋ, ʤ. 

ʇʦʣʪʘʚʘ; ʢʘʬʝʜʨʘ ʭʽʤʽʾ ʇɼʄʋ, ʤ. ʇʦʣʪʘʚʘ; ʢʘʬʝʜʨʘ ʩʪʦʤʘʪʦʣʦʛʽʾ ʥ̔ʩʪʠʪʫʪʫ 

ʧʽʩʣ̫ ʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ɯʌʅʄʋ, ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ; ʢʘʬʝʜʨʘ ʪʝʨʘʧʝʚʪʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʾ ɯʌʅʄʋ, ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ; ʢʘʬʝʜʨʘ ʪʝʨʘʧʝʚʪʠʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʾ ʅʄʋ ʽʤ. ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʈʘʟʦʤ ʽʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʊʢʘʯʝʥʢʦ 

ɯ.ʄ. ʘʚʪʦʨʢʦʶ ʙʫʣʦ ʦʙʨʘʥʦ ʪʝʤʫ, ʤʝʪʫ, ʦʙôʻʢʪ  ̔ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʚʠʩʥʦʚʢʠ  ̔ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ.  

ɸʚʪʦʨʢʘ ʦʧʨʘʮʶʚʘʣʘ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʟ ʦʙʨʘʥʦʾ ʪʝʤʠ, ʚʠʢʦʥʘʣʘ 

ʧʘʪʝʥʪʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ. ʇʽʜʛʦʪʫʚʘʣʘ ʟʨʘʟʢʠ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ  ̔ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʣʘ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʣʘ ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʦʟʨʦʙʣʝʥʦ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʟʘʩʦʙʽʚ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ. 
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ʄʽʢʨʦʩʢʦʧʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʫʙʽʚ ʧʨʦʚʦʜʠʣʠ 

ʥʘ ʙʘʟʽ ɯʥʩʪʠʪʫʪʫ ʽʤ. ʇʘʪʦʥʘ, ʚʽʜʜʽʣʝʥʥʷ ʥʘʥʦʤʝʜʪʝʭʥʦʣʦʛʽʾ          (ʤ. ʂʠʾʚ).  

ʃʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʥʘ ʩʢʣʘʜ ʝʣʝʢʪʨʦʣʽʪʽʚ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʣʘʙʦʨʘʪʦʨʽʾ ʢʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ç4-ʪʘ ʤʽʩʴʢʘ ʢʣʽʥʽʯʥʘ 

ʣʽʢʘʨʥʷ ʇʦʣʪʘʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ʽʤ. ʃʝʦʥʽʜʘ ʂʫʨʦʻʜʦʚʘè. 

ʂʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ʢʘʬʝʜʨʠ ʧʨʦʧʝʜʝʚʪʠʢʠ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʇɼʄʋ, ʤ. ʇʦʣʪʘʚʘ, ʚʫʣ. ɿʘʣʽʟʥʘ, 17. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʅʘ ʝʪʘʧʘʭ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʾʾ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʧʨʠʣʶʜʥʝʥʦ ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ 

ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ ʚ ʜʦʧʦʚʽʜʽ çɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʝʤʘʣʽ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ 

ʇʦʣʪʘʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫè, ʤ. ʇʦʣʪʘʚʘ, 29 ʚʝʨʝʩʥʷ 2021 ʨʦʢʫ; ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ, 

ʧʨʠʩʚʷʯʝʥʽʡ 100-ʨʽʯʯʶ ʇɼʄʋ, ʟʘ ʪʝʤʦʶ çɺʧʣʠʚ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʧʽʜ ʯʘʩ ʛʽʛʽʻʥʽʯʥʠʭ ʧʨʦʮʝʜʫʨ ʥʘ ʨʝʩʪʘʚʨʘʮʽʾ ʜʝʬʝʢʪʽʚ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ 

ʧʨʠʰʠʡʢʦʚʦʾ ʜʽʣʷʥʢʠ ʚ ʢʦʥʪʝʢʩʪʽ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷè, ʤ. ʇʦʣʪʘʚʘ, 

7-8 ʞʦʚʪʥʷ 2021 ʨʦʢʫ; ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ 

ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʚ ʦʥʢʦʩʪʦʤʘʪʦʣʦʛʽʾè ʟʘ ʪʝʤʦʶ çɺʧʣʠʚ ʚʽʜʙʽʣʶʶʯʠʭ ʘʛʝʥʪʽʚ ʥʘ 

ʪʚʝʨʜʽ ʪʢʘʥʠʥʠ ʟʫʙʽʚ ʪʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘè, ʤ. ʇʦʣʪʘʚʘ, 17-18 

ʣʶʪʦʛʦ 2022 ʨʦʢʫ. 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʩʚʽʪʣʝʥʦ ʚ 17 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʽʟ ʷʢʠʭ: 6 ʩʪʘʪʝʡ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʄʆʅ ʋʢʨʘʾʥʠ; 3 ï ʫ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʚʭʦʜʪ̫ʴ ʜʦ 

ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ Scopus; 2 ï ʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ 

ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ Web of Science; 3 ï ʪʝʟʠ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ; 1 

ʤʦʥʦʛʨʘʬʽʷ, 1 ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʣʠʩʪ; ʦʪʨʠʤʘʥʦ 1 ʜʝʢʣʘʨʘʮʽʡʥʠʡ ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ 

ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 
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ʈʆɿɼɯʃ I 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

ʇʦʰʠʨʝʥʽʩʪʴ, ʚʠʜʠ, ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ, ʤʝʪʦʜʠʢʠ  ̔

ʟʘʩʦʙʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʜʠʩʢʦʣʦʨʠʪʽʚ 

1.1. ʋʷʚʣʝʥʥʷ ʧʨʦ ʜʠʩʢʦʣʦʨʠʪʠ ʟʫʙʽʚ, ʾʭʥ ̔ʚʠʜʠ  ̔ʧʦʰʠʨʝʥʽʩʪʴ 

ɼʠʩʢʦʣʦʨʠʪ (ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʟʫʙʽʚ) ï ʧʦʰʠʨʝʥʘ ʝʩʪʝʪʠʯʥʘ ʧʨʦʙʣʝʤʘ, ʷʢʘ 

ʩʪʦʩʫʻʪʴʩʷ ʨʽʟʥʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ ʽ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʚʽʮʽ. 

ɼʠʩʢʦʣʦʨʠʪ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʛʣʠʙʦʢ ̔ ʫʩʢʣʘʜʥʝʥʥ ̫  ̔ ʩʦʮʽʘʣʴʥʦʛʦ, ʽ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɿʤʽʥʘ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʽʥʦʜʽ ʨʦʟʮʽʥʶʻʪʴʩʷ ʧʘʮʽʻʥʪʘʤʠ 

ʷʢ ʬʽʟʠʯʥʠʡ ʥʝʜʦʣʽʢ ʽ ʚʠʢʣʠʢʘʻ ʚ ʥʠʭ ʜʠʩʢʦʤʬʦʨʪ ʧʽʜ ʯʘʩ ʩʧʽʣʢʫʚʘʥʥ,̫ ʘ ʪʘʢʦʞ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʜʝʷʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ [1; 2].  

ɿʛʽʜʥʦ ʟ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʄʂʍ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʨʦʟʜʽʣʝʥʦ ʥʘ ʜʚʽ ʛʨʫʧʠ 

ï ʪʽ, ʱʦ ʚʠʥʠʢʣʠ ʜʦ ʽ ʧʽʩʣʷ ʧʨʦʨʽʟʫʚʘʥʥʷ ʟʫʙʽʚ.  

ʏʠʥʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʠʩʢʦʣʦʨʠʪʽʚ ʫʨʘʭʦʚʫʶʪʴ ʪʘʢʽ ʧʨʠʥʮʠʧʠ: 

ʧʦʭʦʜʞʝʥʥʷ, ʛʣʠʙʠʥʫ ʫʨʘʞʝʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʫʨʘʞʝʥʠʭ ʟʫʙʽʚ, ʰʣʷʭ ʧʨʦʥʠʢʥʝʥʥʷ 

ʧʽʛʤʝʥʪʽʚ, ʩʪʘʥ ʧʫʣʴʧʠ, ʧʦʰʠʨʝʥʽʩʪʴ, ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. ʇʦʨʫʰʝʥʥʷ ʢʦʣʴʦʨʫ 

(ʧʽʛʤʝʥʪʘʮʽ)̫ ʟʫʙʽʚ ʃ.ɸ. ɼʤʠʪʨʽʻʚʘ [17] ʢʣʘʩʠʬʽʢʫʻ ʪʘʢʠʤ ʯʠʥʦʤ: 

1. ʊʠʤʯʘʩʦʚʝ ʟʦʚʥʽʰʥʻ ʬʘʨʙʫʚʘʥʥʷ ʟʫʙʽʚ (ʤʦʞʝ ʤʘʩʢʫʚʘʪʠʩʷ ʟʫʙʥʠʤʠ 

ʚʽʜʢʣʘʜʝʥʥʷʤʠ).  

2. ʇʦʩʪʽʡʥʝ, ʚʥʫʪʨʽʰʥʻ ʬʘʨʙʫʚʘʥʥʷ ʟʫʙʽʚ (ʧʦʚ'ʷʟʘʥʝ ʟʽ ʟʤʽʥʦʶ 

ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʩʘʤʠʭ ʪʢʘʥʠʥ ʟʫʙʘ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʧʨʠʯʠʥ).  

2.1. ɺʨʦʜʞʝʥʽ ʧʽʛʤʝʥʪʘʮʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʟʫʙʘʭ ʫ ʧʝʨʽʦʜ ʾʭ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʤʽʥʝʨʘʣʽʟʘʮʽʾ.  

2.2. ʅʘʙʫʪʝ ʧʦʩʪʽʡʥʝ ʬʘʨʙʫʚʘʥʥʷ ʞʠʚʠʭ ʟʫʙʽʚ.  

2.3. ʅʘʙʫʪʝ ʧʦʩʪʽʡʥʝ ʬʘʨʙʫʚʘʥʥʷ ʜʝʧʫʣʴʧʦʚʘʥʠʭ ʟʫʙʽʚ [4-6].  

ɹ̔ ʣʴʰʽʩʪʴ ʣʶʜʝʡ ʨʦʟʫʤʽʶʪʴ, ʱʦ ʢʨʘʩʠʚʽ ʙʽʣʽ ʟʫʙʠ ï ʮʝ ʝʣʝʤʝʥʪ ʩʫʯʘʩʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʩʠʤʚʦʣ ʟʜʦʨʦʚ'ʷ ʡ ʫʩʧʽʭʫ. ɼʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʨʠʻʤʥʝ 
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ʚʨʘʞʝʥʥʷ ʚʽʜ ʫʩʤʽʰʢʠ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʟʘ ʨʘʭʫʥʦʢ ʢʦʣʴʦʨʫ ʟʫʙʽʚ [7]. 

ʂʦʣʽʨ ʟʫʙʽʚ ʣʶʜʠʥʠ, ʷʢ ʽ hʢʽʨʠ, ʙʽʣʢʽʚ ʦʯʝʡ ʽ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʤʘ̒ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ ʧʝʨʝʜʫʩʽʤ ʧʦʚôʷʟʘʥʽ ʟ ʨʘʩʦʚʦʶ ʥʘʣʝʞʥʽʩʪʶ, 

ʛʝʥʝʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʚʽʢʦʤ, ʩʪʘʪʪʶ ʡ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʞʠʪʪʷ 

ʽʥʜʠʚʽʜʫʫʤʘ ʪʘ ʽʥ. ʂʦʣʽʨ ʟʫʙʽʚ ʩʢʣʘʜʘʪ̒ʴʩʷ ʟ ʙʝʟʣʽʯʽ ʚʽʜʪʽʥʢʽʚ, ʘ ʢʦʣʽʨ ʦʢʨʝʤʠʭ 

ʟʫʙʽʚ ʪʘʢʦʞ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ ʢʨʘʶ ʷʩʝʥ ʜʦ ʨʽʟʘʣʴʥʦʛʦ ʢʨʘʶ. ʎʝ ʧʦʻʜʥʘʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʛʦ  ̔ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ [8]. 

ɿʜʘʪʥʽʩʪʴ ʝʤʘʣʽ ʡ ʜʝʥʪʠʥʫ ʨʦʟʩʽʶʚʘʪʠ ʽ ʧʦʛʣʠʥʘʪʠ ʩʚʽʪʣʦ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʧʨʠʪʘʤʘʥʥʠʤ ʢʦʣʴʦʨʦʤ ʟʫʙʽʚ, ʥʘʪʦʤʽʩʪʴ ʘʜʩʦʨʙʮʽʷ ʨʝʯʦʚʠʥ (ʯʘʡ, ʢʘʚʘ, 

ʭʣʦʨʛʝʢʩʠʜʠʥ ʪʦʱʦ) ʥʘ ʧʦʚʝʨʭʥʽ ʟʫʙʘ ʫʪʚʦʨʶʻ ʟʦʚʥʽʰʥʶ ʯʘʩʪʠʥʫ.  

ʂʦʞʝʥ ʟʫʙ ʣʶʜʠʥʠ ʤʘʻ ʩʚʽʡ ʢʦʣʽʨ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʬʫʥʢʮʽʾ, 

ʪʦʚʱʠʥʠ, ʢʽʣʴʢʦʩʪʽ ʧʝʚʥʠʭ ʦʨʛʘʥʽʯʥʠʭ  ̔ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ ʝʤʘʣʽ ʡ 

ʜʝʥʪʠʥʫ [9].  

ʋ ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ ʢʦʣʽʨ ʟʫʙʽʚ ʜʘʣʝʢʠʡ ʚʽʜ "ʛʦʣʣʽʚʫʜʩʴʢʦʛʦ ʩʪʘʥʜʘʨʪʫ", 

ʪʦʤʫ ʚʦʥʠ ʩʦʨʦʤʣʷʪʴʩʷ ʫʩʤʽʭʘʪʠʩʴ, ʱʦʙ ʥʝ ʦʛʦʣʶʚʘʪʠ ʢʦʨʦʥʢʦʚʫ ʯʘʩʪʠʥʫ 

ʟʫʙʽʚ. ʇʨʠʨʦʜʥʠʤʠ ʢʦʣʴʦʨʘʤʠ ʜʣʷ ʟʫʙʽʚ ʻ ʙʽʣʠʡ ʟ̔ ʙʣʘʢʠʪʥʠʤ  ̔ʞʦʚʪʫʚʘʪʠʤʠ 

ʚʽʜʪʽʥʢʘʤʠ.  

ɿʘʛʘʣʦʤ, ʚʽʜʪʽʥʢʠ ʟʫʙʽʚ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʦʩʥʦʚʥʽ ʯʦʪʠʨʠ ʢʦʣʽʨʥ̔ ʛʨʫʧʠ 

(ʯʝʨʚʦʥʦ-ʢʦʨʠʯʥʝʚʽ, ʯʝʨʚʦʥʦ-ʞʦʚʪʽ, ʩʽʨʽ, ʯʝʨʚʦʥʦ-ʩʽʨʽ) ̔  ʜʚʘ ʪʠʧʠ ʟʘ ʷʩʢʨʘʚʽʩʪʶ 

ï ʷʩʢʨʘʚʽ ʪʘ ʪʴʤʷʥʽ. ɯʟ ʚʽʢʦʤ ʟʫʙʠ ʪʝʤʥʽʰʘʶʪʴ, ʘʜʞʝ ʝʤʘʣ ɹʪʦʥʰʘʻ ʚʥʘʩʣʽʜʦʢ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʠʨʘʥʥʷ, ʘ ʚʥʫʪʨʽʰʥʽ ʰʘʨʠ ʟʫʙʘ ʫʱʽʣʴʥʶʶʪʴʩʷ 

(ʫʪʚʦʨʶʻʪʴʩʷ ʚʪʦʨʠʥʥʠʡ ʜʝʥʪʠʥ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʪʝʤʥʽʥʥʷ  ̔ ʚʪʨʘʪʠ 

ʙʣʠʩʢʫ. ʇʨʠʟʚʽʜʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʩʪʘʶʪʴ ʟʫʙʥʠʡ ʥʘʣʽʪ, 

ʢʫʨ̔ʥʥʷ, ʫʞʠʚʘʥʥʷ "ʘʛʨʝʩʠʚʥʠʭ" ʜʣʷ ʟʜʦʨʦʚôʷ ʩʪʨʘʚ  ̔ʜʝʧʫʣʴʧʘʮʽʷ [10].  

ʅʘʪʫʨʘʣʴʥʘ, ʥʝ ʟʤʽʥʝʥʘ ʝʤʘʣʴ ʟʘʟʚʠʯʘʡ ʥʘʧʽʚʧʨʦʟʦʨʘ, ʪʦʤʫ ʢʦʣʽʨ ʟʫʙʘ 

ʚʠʟʥʘʯʘʻ ʜʝʥʪʠʥ. ɽʤʘʣʴ ʜʦʜʘʻ ʣʠʰʝ ʜʝʷʢʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʚʽʜʪʽʥʢʽʚ.  

ɽʪʽʦʣʦʛʽʷ ʜʠʩʢʦʣʦʨʠʪʽʚ ʟʫʙʽʚ ʙʘʛʘʪʦʬʘʢʪʦʨʥʘ ʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ 

ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʽ ʣʦʢʘʣʽʟʘʮʽʻʶ, ʪʷʞʢʽʩʪʶ ʡ ʫʨʘʞʝʥʥʷʤ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ 

ʟʫʙʽʚ [11]. 

ɺʥʫʪʨʽʰʥʻ ʟʥʝʙʘʨʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʟʫʙʘ ʽ ʟʤʽʥ ʫ 
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ʩʢʣʘʜʽ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ, ʟʤʽʥʶʶʯʠ ʩʚʽʪʣʦʧʨʦʧʫʩʢʥ̔  ʚʣʘʩʪʠʚʦʩʪʽ ʝʤʘʣʽ ʡ 

ʜʝʥʪʠʥʫ. ʅʠʟʢʘ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʪʘʢʠʭ ʷʢ ʘʣʢʘʧʪʦʥʫʨʽʷ, ʫʨʦʜʞʝʥʘ 

ʝʨʠʪʨʦʧʦʝʪʠʯʥʘ ʧʦʨʬʽʨʽʷ ʡ ʩʠʩʪʝʤʥʽ ʯʠʥʥʠʢʠ, ʟʦʢʨʝʤʘ ʚʚʝʜʝʥʥʷ ʪʝʪʨʘʮʠʢʣʽʥʫ 

ʧʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ, ʥʘʜʤʽʨʥʝ ʚʞʠʚʘʥʥʷ ʬʪʦʨʫ ʪʘ ̔ ʥ., ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʟʫʙʽʚ 

ʽ ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʫ ʾʭʥʴʦʛʦ ʢʦʣʴʦʨʫ. ʂʨʽʤ ʪʦʛʦ, ʤʽʩʮʝʚʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ 

ʪʨʘʚʤʘʪʠʯʥʝ ʫh ʢʦʜʞʝʥʥʷ ʘʙʦ ʨʝʟʦʨʙʮʽʷ ʢʦʨʝʥʷ, ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ 

ʚʥʫʪʨʽʰʥʻ ʬʘʨʙʫʚʘʥʥʷ ʟʫʙʽʚ. ʆʪʞʝ, ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʟʤʽʥ ʢʦʣʴʦʨʫ ʥʘʣʝʞʘʪʴ 

ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʢʣʘʜʫ ʘʙʦ ʪʦʚʱʠʥʠ ʟʫʙʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ 

ʦʜʦʥʪʦʛʝʥʝʟʫ ʘʙʦ ʧʽʩʣʷ ʧʨʦʨʽʟʫʚʘʥʥʷ.  

ʋʨʦʜʞʝʥʽ ʟʤʽʥʠ ï ʬʣʶʦʨʦʟ, ʛʽʧʦʧʣʘʟʽʷ, "ʪʝʪʨʘʮʠʢʣʽʥʦʚʽ" ʟʫʙʠ, 

ʝʨʠʪʨʦʙʣʘʩʪʦʟ, ʩʧʘʜʢʦʚʘ ʧʘʪʦʣʦʛʽʷ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ (ʥʝʜʦʩʢʦʥʘʣ ̔

ʘʤʝʣʦʛʝʥʝʟ ʽ ʜʝʥʪʠʥʦʛʝʥʝʟ).  

ʅʘʙʫʪʽ ʟʤʽʥʠ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʫʙʘ. ʍʨʦʤʦʛʝʥʥʠʡ 

ʤʘʪʝʨʽʘʣ ʧʨʦʥʠʢʘʻ ʚ ʩʪʨʫʢʪʫʨʫ ʟʫʙʘ ʚʥʘʩʣʽʜʦʢ ʥʘʙʫʪʠʭ ʜʝʬʝʢʪʽʚ ʯʠ ʜʝʬʝʢʪʽʚ 

ʨʦʟʚʠʪʢʫ ʪʢʘʥʠʥ ʟʫʙʘ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʥʠʟʢʫ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʫ ʢʦʣʴʦʨʫ 

ʟʫʙʽʚ:  

ï ʭʘʨʯʦʚʽ ʧʽʛʤʝʥʪʠ;  

ï ʧʽʛʤʝʥʪʦʚʘʥʠʡ ʟʫʙʥʠʡ ʥʘʣʽʪ; ʞʦʚʪʦ-ʢʦʨʠʯʥʝʚʠʡ ʽ ʥʘʚʽʪʴ ʯʦʨʥʠʡ ʥʘʣʽʪ 

ʥʘ ʟʫʙʘʭ (ʧʝʨʝʚʘʞʥʦ ʚ ʧʨʠʰʠʡʢʦʚʽʡ ʜʽʣʷʥʮʽ ʥʘ ʷʟʠʢʦʚʽʡ ʧʦʚʝʨʭʥʽ) ʫ ʢʫʨʮʽʚ; 

ʙʽʣʠʡ ʟʫʙʥʠʡ ʥʘʣʽʪ, ʫʪʚʦʨʝʥʠʡ ʫʥʘʩʣʽʜʦʢ ʥʝʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʛʽʛʽʻʥʠ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ;  

ï ʤʝʜʠʢʘʤʝʥʪʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʦʣʦʩʢʘʥʥʷ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ; 

ʨʦʟʯʠʥʠ ʝʪʘʢʨʠʜʠʥʫ ʣʘʢʪʘʪʫ ʽ ʢʘʣʽʶ ʧʝʨʤʘʥʛʘʥʘʪʫ, ʷʢʽ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʟʫʙʘʤ 

ʞʦʚʪʦʛʦ ʘʙʦ ʢʦʨʠʯʥʝʚʦʛʦ ʚʽʜʪʽʥʢʫ; ʨʦʟʯʠʥ ʭʣʦʨʛʝʢʩʠʜʠʥʫ ʙʽʛʣʶʢʦʥʘʪʫ ï 

ʯʦʨʥʦʛʦ;  

ï ʧʨʦʬʝʩʽʡʥʽ ʰʢʽʜʣʠʚʦʩʪʽ ʡ ʝʢʦʣʦʛʽʯʥʽ ʬʘʢʪʦʨʠ; ʧʽʜ ʜʽʻʶ ʙʨʦʤʫ  ̔ʡʦʜʫ 

ʰʠʡʢʠ ʟʫʙʽʚ ʥʘʙʫʚʘʶʪʴ ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ, ʩʚʠʥʮʶ ï ʬʽʦʣʝʪʦʚʦʛʦ; ʟʘ ʥʘʜʤʽʨʥʦʛʦ 

ʚʤʽʩʪʫ ʟʘʣʽʟʘ ʫ ʚʦʜʽ ʟʫʙʠ ʥʘʙʫʚʘʶʪʴ ʩʪʽʡʢʦʛʦ ʩʠʥʶʚʘʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ [12-14]. 

ɺʥʫʪʨʽʰʥʻ, ʛʣʠʙʝh ʽ ʩʪʽʡʢʽʝh, ʬʘʨʙʫʚʘʥʥʷ ʝʤʘʣʽ ʧʦʚ'ʷʟʘʥʝ ʟ̔ 
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ʩʠʩʪʝʤʥʠʤʠ ʫʨʘʞʝʥʥʷʤʠ [15]. 

ʅʘʷʚʥʽʩʪʴ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʪʦʨʫ ʚ ʧʠʪʥʽʡ ʚʦʜʽ (1,5-12,0 ʤʛ/ʣ) 

ʚʠʟʥʘʥʦ ʦʩʥʦʚʥʠʤ ʝʪʽʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʬʣʶʦʨʦʟʫ [16]. 

ʌʽʟʽʦʣʦʛʽʯʥʘ ʩʪʝʨʪʽʩʪʴ ʟʫʙʽʚ ʽ ʨʝʮʝʩʽʷ ʷʩʝʥʥʦʛʦ ʢʨʘʶ ʚʠʢʣʠʢʘʶʪʴ 

ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʜʝʥʪʠʥʫ, ʱʦ ʟʙʽʣʴʰʫʻ ʥʘʩʠʯʝʥʽʩʪʴ ʢʦʣʴʦʨʫ ʟʫʙʘ [17]. 

ʋʥʘʩʣʽʜʦʢ ʚʪʨʘʪʠ ʝʤʘʣʽ ʯʝʨʝʟ ʩʪʠʨʘʥʥʷ ʡ ʝʨʦʟʽʶ ʜʝʥʪʠʥ ʟʘʟʥʘʻ ʜʽʾ 

ʟʦʚʥʽʰʥʽʭ ʭʨʦʤʦʛʝʥʽʚ. ʆʩʢʽʣʴʢʠ ʜʝʥʪʠʥ ʧʦʨʠʩʪ̔hʠʡ, ʥʽʞ ʝʤʘʣʴ, ʚʽʥ ʰʚʠʜʢʦ 

ʧʦʛʣʠʥʘʻ ʟʦʚʥʽʰʥʽ ʙʘʨʚʥʠʢʠ. ɺʪʨʘʪʘ ʝʤʘʣʽ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʪʝʤʥʽʰʘʥʥʷ 

ʟʫʙʽʚ, ʦʩʢʽʣʴʢʠ ʞʦʚʪʠʡ ʢʦʣʽʨ ʜʝʥʪʠʥʫ ʩʪʘʻ ʧʦʤʽʪʥʽʠhʤ. ɿʫʙʠ ʟ ʪʨʽʱʠʥʘʤʠ 

ʝʤʘʣʽ ʽ/ʘʙʦ ʦʛʦʣʝʥʠʤ ʜʝʥʪʠʥʦʤ ʩʭʠʣʴʥʽ ʜʦ ʽʥʪʝʨʥʘʣʽʟʘʮʽʾ ʟʦʚʥʽʰʥʽʭ ʙʘʨʚʥʠʢʽʚ 

[13].  

ɺʽʪʘʣʴʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ï ʟʫʙʥʽ ʥʘʰʘʨʫʚʘʥʥʷ, ʥʘ ʷʢʠʭ ʦʩʽʜʘʶʪʴ ʭʨʦʤʦʛʝʥʥʽ 

ʙʘʢʪʝʨʽʾ ʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʘʨʚʥʠʢʠ: ʢʘʨʽʻʩ ʫ ʩʪʘʜʽʾ ʧʣʷʤʠ; ʰʢʽʜʣʠʚʽ ʟʚʠʯʢʠ 

(ʢʫʨʽʥʥʷ, ʤʽʮʥʠʡ ʯʘʡ, ʢʘʚʘ); ʭʘʨʯʦʚʽ ʙʘʨʚʥʠʢʠ, ʣʽʢʘʨʩʴʢʽ ʨʝʯʦʚʠʥʠ ʜʣʷ ʨʦʪʦʚʠʭ 

ʚʘʥʥʦʯʦʢ; ʟʝʣʝʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʛʨʠʙʘʤʠ hichen clentalis  ̔ ʟ 

ʟʘʣʠʰʢʘʤʠ ʥʘʩʤʽʪʦʚʦʾ ʦʙʦʣʦʥʢʠ ʤʝʤʙʨʘʥʠ, ʧʝʨʚʠʥʥʦʾ ʟʫʙʥʦʾ ʢʫʪʠʢʫʣʠ; 

ʚʠʨʦʙʥʠʯʽ ʰʢʽʜʣʠʚʦʩʪʽ (ʤʽʜʴ, ʩʚʠʥʝʮʴ, ʟʘʣʽʟʦ, ʣʘʪʫʥʴ ʪʘ ʽʥʰʽ), ʚʽʢʦʚʽ ʟʤʽʥʠ, 

ʪʨʘʚʤʘ ʟʫʙʘ, ʜʝʧʫʣʴʧʦʚʘʥʽ ʟʫʙʠ.  

ɿʦʚʥʽʰʥʽ ʜʠʩʢʦʣʦʨʠʪʠ ʚʠʢʣʠʢʘʶʪʴ ʜʽʻʪʠʯʥ ̔ʢʦʤʧʦʥʝʥʪʠ, ʥʘʧʦ,ʾ ʪʶʪʶʥ, 

ʣʽʢʠ, ʩʧʝʮʽ ʾʡ ʦʚʦʯ.̔ ʍʨʦʤʦʛʝʥʠ, ʦʪʨʠʤʘʥʽ ʟ ʭʘʨʯʦʚʠʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ ʯʘʡ ʽ 

ʢʘʚʘ, ʘʙʩʦʨʙʫʶʪʴʩʷ ʚ ʟʫʙʥʠʡ ʥʘʣʽʪ ʘʙʦ ʥʘʙʫʪʫ ʧʣʽʚʢʫ, ʽ ʾʭʥʽʡ ʧʨʠʨʦʜʥʠʡ ʢʦʣʽʨ 

ʟʘʧʣʷʤʦʚʫʻ ʟʫʙ. ʍʨʦʤʦʛʝʥʠ, ʚʢʣʶʯʝʥʽ ʚ ʧʣʽʚʢʫ, ʜʽʶʪʴ ʷʢ ʛʫʙʢʘ ʽ ʤʦʞʫʪʴ 

ʫʪʨʠʤʫʚʘʪʠ ʨʽʜʠʥʠ [8; 13].  

ʅʝʧʨʷʤʝ ʬʘʨʙʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʭʽʤʽʯʥʫ ʚʟʘʻʤʦʜʽ ʁʢʘʪʽʦʥʥʠʭ 

ʘʥʪʠʩʝʧʪʠʢʽʚ ʽ ʩʦʣʝʡ ʤʝʪʘʣʽʚ ʽʟ ʽʥʰʠʤʠ ʩʧʦʣʫʢʘʤʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟʫʙʘ. ʊʨʠʚʘʣʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʪʽʦʥʥʠʭ ʘʥʪʠʩʝʧʪʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʭʣʦʨʛʝʢʩʠʜʠʥ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʚʽʜ ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʯʦʨʥʦʛʦ [8; 13].  

 ʆʧʠʩʘʥʦ ʚʠʜʠ ʧʽʛʤʝʥʪʦʚʘʥʦʛʦ ʟʫʙʥʦʛʦ ʥʘʣʴʦʪʫ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʭ 

ʢʦʣʴʦʨʽʚ: ʯʦʨʥʠʡ, ʟʝʣʝʥʠʡ, ʧʦʤʘʨʘʥʯʝʚʠʡ, ʢʦʨʠʯʥʝʚʠʡ [19; 20]. 

 ʉʝʨʝʜ 159 ʜʦʙʨʦʚʦʣʴʮʽʚ ʚʽʢʦʤ 18-52 ʨʦʢʠ ʟ ʨʽʟʥʠʤʠ ʜʠʩʢʦʣʦʨʠʪʘʤʠ 



34 
 

 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʧʝʨʝʚʘʞʘʣʠ ʦʩʦʙʠ ʟ ʧʦʬʘʨʙʦʚʘʥʠʤʠ ʟʫʙʘʤʠ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʭʘʨʯʦʚʠʭ ʙʘʨʚʥʠʢʽʚ ʽ ʥʽʢʦʪʠʥʫ ï 82 ʣʶʜʠʥʠ (52%). ɼʠʩʢʦʣʦʨʠʪ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ 

ʟʫʙʽʚ ʷʢ ʥʘʩʣʽʜʦʢ ʬʣʶʦʨʦʟʫ ʚʠʷʚʣʝʥʦ ʫ 21-ʤʫ ʚʠʧʘʜʢʫ (13%), ʛʽʧʦʧʣʘʟʽʾ ï ʚ 11 

ʚʠʧʘʜʢʘʭ (7%). ɿʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʫʥʘʩʣʽʜʦʢ ʫʞʠʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ 

ʪʝʪʨʘʮʠʢʣʽʥʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚ 31 ʧʘʮʽʻʥʪʘ (19%). ɺʽʢʦʚʫ ʟʤʽʥʫ ʢʦʣʴʦʨʫ ʟʫʙʽʚ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ 14 ʧʘʮʽʻʥʪʽʚ (9%) [16].  

ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʦʧʨʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʽ ʯʠʩʣʝʥʥʽ ʽʥʥʦʚʘʮʽʾ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, 

ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ. 

1.2. ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʣʽʨ ʟʫʙʘ  ̔ʡʦʛʦ ʟʤʽʥʫ (ʛʝʥʝʪʠʯʥʘ 

ʩʢʣʘʜʦʚʘ, ʩʫʧʫʪʥʽ ʭʚʦʨʦʙʠ, ʩʢʣʘʜ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ  ̔ʙʽʦʧʣʽʚʢʠ) 

ʅʘʡʯʘʩʪʽʰʠʤʠ ʧʨʠʯʠʥʘʤʠ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʧʘʮʽʻʥʪʽʚ ʤʦʣʦʜʦʛʦ (ʜʦ 

35-ʪʠ ʨʦʢʽʚ) ʚʽʢʫ ʚ 56,7% ʚʠʧʘʜʢʽʚ ʙʫʣʠ ʥʝʟʘʜʦʚʽʣʴʥʘ ʛʽʛʽʻʥʘ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ. ʋ 28% ʚʠʧʘʜʢʽʚ ï ʚʧʣʠʚ ʙʘʨʚʥʠʢʽʚ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʽ ʢʫʨʽʥʥʷ, ʫ 7,3% ï ʫʨʦʜʞʝʥʽ ʘʥʦʤʘʣʽʾ ʢʦʣʴʦʨʫ ʝʤʘʣʽ ʪʘ ʜʝʥʪʠʥʫ, ʫ 

5,3% ï ʚʧʣʠʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʫ 2,7% ï ʥʝʷʢʽʩʥʝ ʝʥʜʦʜʦʥʪʠʯʥʝ 

ʣʽʢʫʚʘʥʥʷ (ʜʣʷ ʣʶʜʝʡ ʩʪʘʨʰʦʾ ʚʽʢʦʚʦʾ ʢʘʪʝʛʦʨʽʾ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʨʦʩʪʘʻ, ʱʦ 

ʧʦʚ'ʷʟʘʥʝ ʟ ʢʦʣʠʰʥʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʟʦʨʮʠʥ-ʬʦʨʤʘʣʽʥʦʚʦ ʾ ʧʘʩʪʠ, 

ʝʥʜʦʤʝʪʘʟʦʥʫ ʜʣʷ ʦʙʪʫʨʘʮʽʾ ʢʦʨʝʥʝʚʠʭ ʢʘʥʘʣʽʚ) [21]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʛʨʫʧʠ ʪʝʪʨʘʮʠʢʣʽʥʫ ʚ ʧʝʨʽʦʜ ʦʜʦʥʪʦʛʝʥʝʟʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ, ʘ ʚ ʨʘʟʽ ʚʞʠʚʘʥʥʷ ʚʠʩʦʢʠʭ ʜʦʟ ʘʥʪʠʙʽʦʪʠʢʘ 

ï ʜʦ ʛʽʧʦʧʣʘʟʽʾ ʡ ʫhʢʦʜʞʝʥʥʷ ʢʽʩʪʦʢ, ʱʦ ʨʦʩʪʫʪʴ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ 

ʪʝʪʨʘʮʠʢʣʽʥʦʚʽ ʧʨʝʧʘʨʘʪʠ ʫʪʚʦʨʶʶʪʴ ʢʦʤʧʣʝʢʩʠ ʟ ʢʘʣʴʮʽʻʤ ʽ ʪʦʤʫ 

ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʚ ʢʽʩʪʢʘʭ, ʟʫʙʘʭ ʪʘ ʾʭʥʽʭ ʟʘʯʘʪʢʘʭ, ʧʦʨʫʰʫʶʪʴ ʩʠʥʪʝʟ ʙʽʣʢʘ, ʱʦ 

ʩʪʨʠʤʫʻ ʨʦʟʚʠʪʦʢ ʽ ʨʽʩʪ ʢʽʩʪʦʢ ʽ ʟʫʙʽʚ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʨʽʟʥʘ ï ʚʽʜ 

ʩʚʽʪʣʦ-ʞʦʚʪʦʛʦ ʜʦ ʪʝʤʥʦ-ʞʦʚʪʦʛʦ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʚʝʜʝʥʦʛʦ 

ʪʝʪʨʘʮʠʢʣʽʥʫ [22; 23].  

ɺʦʜʥʦʯʘʩ ʦʩʪʘʥʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ [24] ʫʯʝʥʠʭ ʉʐɸ ʩʪʚʝʨʜʞʫʶʪʴ, 
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ʱʦ ʜʦʢʩʠʮʠʢʣʽʥ, ʘʣʝ ʥʝ ʽʥʰʽ ʪʝʪʨʘʮʠʢʣʽʥʠ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʥʝʪʨʠʚʘʣʠʭ ʢʫʨʩʽʚ (<21 ʜʥʽʚ) ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ. ɯʟ ʮʠʤ ʚʠʩʥʦʚʢʦʤ ʟʛʦʜʥʽ 

ʜʦʩʣʽʜʥʠʢʠ ʟ ʋʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʢʣʽʥʽʢʠ ʊʫʨʢʫ (ʌʽʥʣʷʥʜʽʷ) ʱʦʜʦ ʤʦʞʣʠʚʦʩʪ̔ 

ʧʨʠʟʥʘʯʝʥʥʷ ʜʦʢʩʠʮʠʢʣʽʥʫ ʜʽʪʷʤ ʙʝʟ ʨʠʟʠʢʫ ʬʘʨʙʫʚʘʥʥʷ ʟʫʙʽʚ [25; 26].   

ʋ ʮʽʣʦʤʫ, ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʛʝʥʝʪʠʯʥʠʤʠ 

ʧʝʨʝʜʫʤʦʚʘʤʠ, ʩʧʦʩʦʙʦʤ ʞʠʪʪʷ, ʥʘʷʚʥʽʩʪʶ ʰʢʽʜʣʠʚʠʭ ʟʚʠʯʦʢ [27-30]. 

ʋ ʜʽʪʝʡ  ̔ʧʽʜʣʽʪʢʽʚ ʪʨʘʧʣʷʻʪʴʩʷ ʧʽʛʤʝʥʪʦʚʘʥʠʡ ʟʫʙʥʠʡ ʥʘʣʽʪ ʟʝʣʝʥʦʛʦ 

ʢʦʣʴʦʨʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ 

ʜʽʪʝʡ 6-7 ʨʦʢʽʚ, ʡʦʛʦ ʥʘʷʚʥʽʩʪʴ ʙʫʣʘ ʧʨʠʪʘʤʘʥʥʘ ʜʽʪʷʤ ʽʟ ɯ  ̔ɯɯ ʩʪʫʧʝʥʷʤʠ 

ʘʢʪʠʚʥʦʩʪʽ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ. ʄʽʥʝʨʘʣʽʟʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʷʢ ʟʘʜʦʚʽʣʴʥʠʡ, ʧʨʠ ʮʴʦʤʫ ʚʽʥ ʤʘʚ ʩʠʣʴʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚôʷʟʦʢ ʽʟ ʷʢʽʩʪʶ ʛʽʛʽʻʥʠ ʟʘ DI-S (r=ī0,896)  ̔ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʢʘʨʽʻʩʫ (r=ī0,710) 

[31]. 

ɿʤʽʥʘ ʢʦʣʴʦʨʫ ʪʠʤʯʘʩʦʚʠʭ ʟʫʙʽʚ ʥʘ ʞʦʚʪʠʡ, ʩʽʨʦ-ʞʦʚʪʠʡ, ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʠʡ, ʞʦʚʪʦ-ʟʝʣʝʥʠʡ, ʙʣʘʢʠʪʥʠʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʜʽʪʝʡ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ 

ʛʝʤʦʣʽʪʠʯʥʫ ʭʚʦʨʦʙʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʱʦ ʧʦʚô̫ ʟʘʥʦ ʟʽ ʟʤʽʥʦʶ ʢʦʣʴʦʨʫ 

ʜʝʥʪʠʥʫ [22]. 

ʇʨʠʯʠʥʦʶ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʽ ʥʝʜʦʩʢʦʥʘʣʠʡ 

ʘʤʝʣʦʛʝʥʝʟ ï ʥʠʟʢʘ ʟʤʽʥ ʝʤʘʣʽ ʟʫʙʽʚ, ʚʠʢʣʠʢʘʥʠʭ ʛʝʥʝʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʎʝ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʠʩʪʝʤʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ ʽ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʠʤʯʘʩʦʚʠʭ  ̔

ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ, ʟʤʽʥʦʶ ʢʦʣʴʦʨʫ ʡ ʧʦʜʘʣʴʰʦ  ʁʯʘʩʪʢʦʚʦ  ʁʯʠ ʧʦʚʥʦ  ʁʚʪʨʘʪʦ  ʁ

ʪʢʘʥʠʥʠ. ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ ʥʝʜʦʩʢʦʥʘʣʠʤ ʘʤʝʣʦʛʝʥʝʟʦʤ ʟʤʽʥʶʻʪʴʩʷ ʢʦʣʽʨ ʝʤʘʣʽ, 

ʥʘ ʾʾ ʧʦʚʝʨʭʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʦʟʜʦʚʞʥʽ ʙʦʨʦʟʥʠ [38].  

ʅʝʨʽʜʢʦ ʜʦ ʜʠʩʢʦʣʦʨʠʪʫ ʧʨʠʟʚʦʜʷʪʴ ʧʣʦʤʙʠ. ʇʣʦʤʙʫʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʷʢ ʚʽʜʦʤʦ, ʟ̔ ʯʘʩʦʤ ʨʫʡʥʫʻʪʴʩʷ, ʥʘʜʘʶʯʠ ʟʫʙʘʤ ʩʽʨʦʛʦ ʢʦʣɹʦʨʫ. ʆʩʦʙʣʠʚʦ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʤʝʪʘʣʝʚʠʭ ʧʣʦʤʙ, ʘʤʘʣʴʛʘʤʦʚʠʭ ʚʢʣʘʜʦʢ, ʢʦʥʩʪʨʫʢʮʽʡ ʟʽ ʩʧʣʘʚʽʚ 

ʩʨʽʙʣʘ ʽ ʟʦʣʦʪʘ.   

ɿʘ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʢʦʣʽʨ ʟʫʙʽʚ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʘʨʦʜʦʥʪʫ [32-34; 35-37].  

ɼʝʷʢʽ ʘʚʪʦʨʠ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ ʪʨʠʚʘʣʝ ʢʣʽʥʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 
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ʜʠʥʘʤʽʢʦʶ ʚʠʥʠʢʥʝʥʥʷ ʜʠʩʢʦʣʦʨʠʪʫ ʟʫʙʽʚ ʫ ʧʨʦʮʝʩʽ ʦʨʪʦʜʦʥʪʠʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ. ʎʝ ʫʩʢʣʘʜʥʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ 18 ʦʨʪʦʜʦʥʪʠʯʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʭ 

ʣʽʢʫʚʘʣʠ ʟ ʩʽʯʥʷ 2010 ʧʦ ʛʨʫʜʝʥʴ 2016 ʨʦʢʫ. ʋ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʦ 

ʦʜʥʦʤʫ ʟʫʙʫ ʟʤʽʥʝʥʦʛʦ ʢʦʣʴʦʨʫ. ɽʣʝʢʪʨʦʦʜʦʥʪʦʜʽʘʛʥʦʩʪʠʢʘ, ʧʨʦʚʝʜʝʥʘ ʚ 

ʧʝʨʽʦʜ ʧʝʨʚʠʥʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʥʦʾ ʝʤʘʣʽ, ʧʦʢʘʟʘʣʘ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʨʦʛʘ ʯʫʪʣʠʚʦʩʪʽ ʥʘ 14,3%, ʘ ʜʦ ʬʽʥʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʟʨʽʩ ʜʦ 21,4% [39-41].  

ʇʦʨʫʰʝʥʥʷ ʪʝʭʥʽʢʠ ʧʣʦʤʙʫʚʘʥʥʷ ʢʦʨʝʥʝʚʠʭ ʢʘʥʘʣʽʚ ʫʥʘʩʣʽʜʦʢ 

ʥʝʧʨʘʚʠʣʴʥʠʭ ʜʽʡ ʣʽʢʘʨʷ, ʢʦʣʠ ʧʣʦʤʙʫʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦʥʠʢʘʻ ʚ ʢʦʨʦʥʢʦʚʫ 

ʯʘʩʪʠʥʫ ʟʫʙʘ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʩʢʣʦʨʠʪʫ. ʎʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʧʘʩʪ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʝʚʛʝʥʦʣ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʘʨʙʫʚʘʥʥʷ ʟʫʙʽʚ ʫ ʞʦʚʪʦ-ʢʦʨʠʯʥʝʚʠʡ ʚʽʜʪʽʥʦʢ; ʜʣʷ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʬʦʨʤʘʣʽʥ (ʨʝʟʦʜʝʥʪ, ʨʝʟʦʨʮʠʥ-ʬʦʨʤʘʣʽʥʦʚʘ ʧʘʩʪʘ, 

ʬʦʨʬʝʥʘʥ), ʷʢʽ ʟʤʽʥʶʶʪʴ ʢʦʣʽʨ ʟʫʙʽʚ ʥʘ ʨʦʞʝʚʠʡ. ʊʘʢʦʞ ʫʥʘʩʣʽʜʦʢ ʧʦʤʠʣʢʠ 

ʧʽʜ ʯʘʩ ʝʥʜʦʜʦʥʪʠʯʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ, ʷʢʱʦ ʯʘʩʪʠʥʢʘ ʚʽʜʣʘʤʘʥʦʛʦ ʤʝʪʘʣʝʚʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘ ʟʘʣʠʰʠʪʴʩʷ ʚ ʢʦʨʝʥʝʚʦʤʫ ʢʘʥʘʣʽ, ʢʦʣʽʨ ʟʫʙʘ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʥʘ 

ʪʝʤʥʦ-ʩʽʨʠʡ ʟʘʚʜʷʢʠ ʽʦʥʘʤ ʤʝʪʘʣʽʚ, ʱʦ ʜʠʬʫʥʜʫʶʪʴ [42].  

ʆʪʞʝ, ʜʠʩʢʦʣʦʨʠʪʠ, ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʧʦʚôʷʟʘʥʽ ʥʝ ʪʽʣʴʢʠ ʟ 

ʛʝʥʝʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʟʚʠʪʢʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, ʘ  ̔ ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʚôʷʟʢʩ̔ʪʁ ʡ ʤʽʥʝʨʘʣʽʟʘʮʽʡʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ 

ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʫʙʽʚ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʞʠʪʪʷ.  

1.3. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʚʠʙʽʣʶʚʘʥʥʷ  ̔ʚʠʜʠ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ  

ʉʫʯʘʩʥʘ ʩʪʦʤʘʪʦʣʦʛʽʷ ʤʘʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʦʙʽʚ 

ʦʩʚʽʪʣʝʥʥʷ ʽ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ 

ʜʠʩʢʦʣʦʨʘʮʽʾ. ɿʘ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ, ʨʦʟʨʽʟʥʷʶʪʴ 5 ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ 

ʣʽʢʫʚʘʥʥʷ ʟʫʙʽʚ ʟʤʽʥʝʥʦʛʦ ʢʦʣʴʦʨʫ: ʤʽʢʨʦʘʙʨʘʟʽʷ, ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ, ʧʨʷʤʘ 

ʨʝʩʪʘʚʨʘʮʽʷ ʢʦʤʧʦʟʠʪʘʤʠ, ʚʽʥʽʨʫʚʘʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ ʢʝʨʘʤʽʯʥʠʤʠ ʽ 

ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʠʤʠ ʢʦʨʦʥʢʘʤʠ [3]. 
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ʆʢʨʝʤʦ ʚʠʜʽʣʷʶʪʴ ʚʠʙʽʣʶʚʘʥʥʷ çʪʝʪʨʘʮʠʢʣʽʥʦʚʠʭè ʟʫʙʽʚ, ʟʫʤʦʚʣʝʥʝ 

ʚʞʠʚʘʥʥʷʤ ʘʥʪʠʙʽʦʪʠʢʘ ʪʝʪʨʘʮʠʢʣʽʥʫ. ʅʘʫʢʦʚʮʽ ʧʽʜʢʨʝʩʣʶʶʪʴ ʩʢʣʘʜʥʽʩʪʴ 

ʢʦʨʝʢʮʽʾ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʮʠʤ ʜʠʩʢʦʣʦʨʠʪʦʤ [43]. 

ɺʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʚʠʟʥʘʥʦ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʢʦʥʩʝʨʚʘʪʠʚʥʠʭ ʽ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʟʤʽʥʠ ʾʭʥʴʦʛʦ ʢʦʣʴʦʨʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʥʝ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʜʘʣʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʩʪʨʫʢʪʫʨʠ ʟʫʙʘ [1; 2]. 

ɼʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʪʁ ɹʧʝʨʝʢʠʩ ʚʦʜʥʶ (ʇɺ)  ̔ʧʝʨʦʢʩʠʜ 

ʢʘʨʙʘʤʽʜʫ (ʇʂ). ʄʝʭʘʥʽʟʤ ʜʽʾ ʇɺ ʧʦʣʷʛʘʻ ʚ ʦʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʽʡ ʨʝʘʢʮʽʾ, ʚ 

ʷʢʽʡ ʧʽʩʣʷ ʨʦʟʢʣʘʜʘʥʥʷ ʇɺ ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʢʠʩʥʶ [1; 2]. ɿʘʚʜʷʢʠ 

ʩʚʦʾʡ ʤʘʣ̔ʡ ʤʦʣʝʢʫʣʷʨʥʽʡ ʤʘʩʽ (34,01 ʛ/ʤʦʣʴ) ʚʦʥʠ ʜʠʬʫʥʜʫʶʪʴ ʢʨʽʟʴ ʧʨʠʟʤʠ 

ʝʤʘʣʽ, ʜʦʩʷʛʘʶʯʠ ʜʝʥʪʠʥʫ,  ̔ ʨʦʟʱʝʧʣʶʶʪʴ ʧʽʛʤʝʥʪʦʚʘʥʽ ʤʦʣʝʢʫʣʠ, ʷʢʽ 

ʟʘʪʝʤʥʶʶʪʴ ʩʪʨʫʢʪʫʨʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ [1; 2; 4-6].  

ʆʜʥʘʢ ʨʘʜʠʢʘʣʠ ʇɺ ʜʫʞʝ ʥʝʩʪʘʙʽʣʴʥʽ ʪʘ ʥʝʩʧʝʮʠʬʽʯʥʽ. ɺʦʥʠ ʨʝʘʛʫʶʪʴ ʟ̔ 

ʧʦʜʚʽʡʥʠʤʠ ʚʫʛʣʝʮʝʚʠʤʠ ʟʚôʷʟʢʘʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʭʨʦʤʦʛʝʥʥʠʭ ʤʦʣʝʢʫʣʘʭ, 

ʪʠʤ ʩʘʤʠʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʽʯʥʫ ʡ ʥʝʦʨʛʘʥʽʯʥʫ ʤʘʪʨʠʮʶ  ̔ʝʤʘʣʽ, ʽ ʜʝʥʪʠʥʫ 

[1; 5]. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʪʨʘʯʘʶʪʴʩʷ ʤʽʥʝʨʘʣʠ ʢʘʣʴʮʽʶ (Ca) ʽ ʬʦʩʬʦʨʫ (P) [7-9], 

ʱʦ ʚʠʢʣʠʢʘʻ ʧʦʙʽʯʥ ̔ʝʬʝʢʪʠ ʚʠʙʽʣʶʚʘʥʥʷ ï ʟʤ̔ʥʠ ʤʦʨʬʦʣʦʛʽʾ, ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʥʠʢʥʦʩʪʽ ʪʘ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ 

ʩʪʨʫʢʪʫʨʠ ʟʫʙʘ [10; 11]. ʄʝʭʘʥʽʟʤ ʪʘʢʦʾ ʨʝʘʢʮʽʾ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʡ, ʪʦʤʫ 

ʙʫʣʦ ʚʠʩʣʦʚʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʜʦʜʘʚʘʥʥʷ Ca ʟʫʤʦʚʣʶʻ ʚʠʧʘʜʘʥʥ ̫ʽʦʥʽʚ ʥʘ 

ʧʦʚʝʨʭʥʶ ʟʫʙʘ ʯʝʨʝʟ ʽʦʥʦʦʙʤʽʥ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʛʝʣʝʤ. ʎʽ ʽʦʥʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʚ ʟʫʙʥʫ ʝʤʘʣʴ, ʤʽʥʽʤʽʟʫʶʯʠ ʥʝʩʧʨʠʷʪʣʠʚʽ ʝʬʝʢʪʠ, ʩʧʨʠʯʠʥʝʥʽ 

ʚʠʙʽʣʶʚʘʥʥʷʤ, ʟʙʝʨʽʛʘʶʯʠ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʩʪʽʡʢʽʩʪʴ ʽ ʤʦʨʬʦʣʦʛʽʶ ʟʫʙʽʚ [11; 

44].  

ɺʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʷʢ non-vital and vital. 

ʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ non-vital ʚʠʙʽʣʶʚʘʣʥɹʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʥʘʥʦʩʷʪʴ  ̔

ʟʟʦʚʥʽ, ʽ ʟʩʝʨʝʜʠʥʠ, ʪʦʙʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʷ ʡ ʟʦʚʥʽʰʥʷ ʪʝʭʥʽʢʘ ʚ 

ʟʫʙʘʭ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʞʠʚʦʾ ʧʫʣʴʧʠ [45]. 

ʊʨʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥ ̔ʧʽʜʭʦʜʠ ʘʙʦ ʤʝʪʦʜʠ ʜʣʷ vital-ʚʠʙʽʣʶʚʘʥʥʷ 

ʟʫʙʽʚ ʦʭʦʧʣʶʶʪʴ: 1) ʚʠʙʽʣʶʚʘʥʥʷ ʧʽʜ ʥʘʛʣʷʜʦʤ ʩʪʦʤʘʪʦʣʦʛʘ ʚ ʜʦʤʘʰʥʽʭ 
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ʫʤʦʚʘʭ; 2) ʚʠʙʽʣʶʚʘʥʥʷ ʚ ʢʘʙʽʥʝʪʽ ʣʽʢʘʨʷ-ʩʪʦʤʘʪʦʣʦʛʘ; 3) ʚʠʙʽʣʶʚʘʣʴʥʽ ʟʘʩʦʙʠ, 

ʱʦ ʚʠʜʘʶʪʴʩʷ ʙʝʟ ʨʝʮʝʧʪʘ, ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ɼʦʤʘʰʥʻ ʚʠʙʽʣʶʚʘʥʥʷ ʧʽʜ ʥʘʛʣʷʜʦʤ ʣʽʢʘʨʷ-ʩʪʦʤʘʪʦʣʦʛʘ, ʘʙʦ ʥʽʯʥʝ 

ʚʠʙʽʣʶʚʘʥʥʷ, ʩʪʘʣʦ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʟʘʚʜʷʢʠ ʡʦʛʦ ʚʽʜʥʦʩʥʽʡ 

ʜʝʰʝʚʠʟʥ ̔ ʪʘ ʧʨʦʩʪʦʪ ̔ ʚʠʢʦʨʠʩʪʘʥʥʷ [46-50]. ʊʝʭʥʽʢʫ ʚʚʘʞʘʪʁʴ ʟʦʣʦʪʠʤ 

ʩʪʘʥʜʘʨʪʦʤ, ʟʘ ʷʢʠʤ ʦʮʽʥʶʶʪʴʩʷ ʽʥʰʽ ʤʝʪʦʜʠ [51].  

ʃʽʢʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥ ̔ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʢʘʧʠ, ʷʢʫ ʟʘʟʚʠʯʘʡ ʧʘʮʽʻʥʪ 

ʥʘʜʽʚʘʻ ʥʘ ʥʽʯ. ʆʨʠʛʽʥʘʣʴʥʘ ʤʝʪʦʜʠʢʘ, ʦʧʠʩʘʥʘ ʍʝʡʚʫʜʦʤ ʽ ʍʝʡʤʘʥʦʤ [52], 

ʚʠʤʘʛʘʣʘ ʪʨʠʤʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʧʽʜʽʙʨʘʥʦʾ ʢʘʧʠ, ʟʘʧʦʚʥʝʥʦʾ 10% 

ʧʝʨʝʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ, 6-8 ʛʦʜʠʥ ʫʥʦʯʽ ʧʨʦʪʷʛʦʤ 2-6 ʪʠʞʥʽʚ. ʋ ʜʝʷʢʠʭ 

ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʧʦʚʽʜʦʤʣʷʣʦʩʴ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ 

ʨʝʟʝʨʚʫʘʨʽʚ ʫ ʢʘʧʽ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ ʨʝʟʫʣʴʪʘʪ [53]. ɯʟ ʯʘʩʫ ʚʚʝʜʝʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʚʽʥ ʟʘʟʥʘʚ ʥʠʟʢʠ ʤʦʜʠʬʽʢʘʮʽʡ, ʧʦʣʽʧʰʝʥʴ ʽ ʚʘʨʽʘʮʽʡ [54-56].  

ɼʦʩʪʫʧʥʽ ʨʽʟʥʽ ʧʨʦʜʫʢʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʫʩʴʦʛʦ 6% ʽ ʜʦ 15% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, 

ʘ ʪʘʢʦʞ 5%, 10% (ʝʢʚʽʚʘʣʝʥʪʥʦ ~ 3% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ), 15%, 20%, 35% ʘʙʦ 36% 

ʧʝʨʝʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ. ʏʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 30 

ʭʚʠʣʠʥ ʜʦ 8 ʛʦʜʠʥ ʟʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 2-6 ʪʠʞʥʽʚ. ʉʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ 

ʚʠʙʽʣʶʚʘʣʴʥʽ ʧʨʦʜʫʢʪʠ ʟ ʚʠʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʧʝʨʦʢʩʠʜʫ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʰʚʠʜhʝ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʜʫʢʪʘʤʠ ʟ ʥʠʞʯʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ [57]. ɸʤʝʨʠʢʘʥʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʩʪʦʤʘʪʦʣʦʛʽʚ ʥʘʛʦʨʦʜʠʣʘ ʩʚʦʾʤ 

ʟʥʘʢʦʤ ʚʠʟʥʘʥʥʷ ʨʷʜ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʚʠʨʦʙʽʚ ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ ʜʦʛʣʷʜʫ, ʱʦ 

ʤʽʩʪʷʪʴ 10% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ, ʟʘʚʜʷʢʠ ʟʘʷʚʣʝʥʽʡ ʙʝʟʧʝʮ ̔ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ 

[58-62].   

ʋ ʣʽʪʝʨʘʪʫʨʽ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʚʠʩʦʢʫ ʯʘʩʪʦʪʫ ʫʩʧʽʭʫ: 98%  ï ʜʣʷ ʟʫʙʽʚ, 

ʥʝ ʟʘʙʘʨʚʣʝʥʠʭ ʪʝʪʨʘʮʠʢʣʽʥʦʤ, ʽ 86% ï ʜʣʷ ʟʫʙʽʚ, ʟʘʙʘʨʚʣʝʥʠʭ ʪʝʪʨʘʮʠʢʣʽʥʦʤ, 

ʟʘ ʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥ ̫vital-ʚʠʙʽʣʶʚʘʥʥʷ [51]. ʇʨʦʪʝ ʮʝʡ ʤʝʪʦʜ ʧʦʚ'ʷʟʘʥʠʡ ʟ̔ 

ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʫʤʦʚ, ʦʩʢʽʣʴʢʠ ʚʠʤʘʛʘʻ ʘʢʪʠʚʥʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʧʘʮʽʻʥʪʦʤ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʜʦʤʘʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʻ ʚʘʛʦʤʠʤ ʥʝʜʦʣʽʢʦʤ 

[51; 63].  

ʅʘʡʧʦʰʠʨʝʥʽʦhʶ ʧʨʦʙʣʝʤʦʶ ʩʪʘʣʦ ʪʝ, ʱʦ ʜʝʷʢʽ ʧʘʮʽʻʥʪʠ ʥʝ ʥʦʩʷʪʴ ʢʘʧʫ 
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ʱʦʜʥʷ, ʥʘʪʦʤʽʩʪʴ ʽʥʰʽ ʧʨʦʜʦʚʞʫʶʪʴ ʚʠʙʽʣʶʚʘʪʠ ʟʫʙʠ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʽʠhʭ 

ʧʝʨʽʦʜʽʚ, ʱʦ ʯʘʩʪʦ ʚʠʢʣʠʢʘʻ ʪʝʧʣʦʚʫ ʯʫʪʣʠʚʽʩʪʴ (67%) ʽ ʧʦʜʨʘʟʥʝʥʥʷ ʷʩʝʥ [61]. 

ʊʝʭʥʽʢʘ vital-ʚʠʙʽʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʧʠ ʙʫʣʘ ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ ʦʩʚʽʪʣʝʥʥʷ 

ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʩʪʘʨʰʦʾ ʚʽʢʦʚʦʾ ʛʨʫʧʠ, ʽʟ ʣʝʛʢʠʤ ʬʣʶʦʨʦʟʦʤ, ʪʨʘʚʤʦʶ, 

ʟʤʽʥʘʤʠ ʢʦʣʴʦʨʫ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥ ̫ʪʝʪʨʘʮʠʢʣʽʥʫ [51; 63; 64]. 

ʇʨʦʜʫʢʪʠ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʟ̔ ʧʝʨʠʢʠʩʦʤ ʚʦʜʥʶ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʧʦʜʽʙʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟ̔ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ [60; 65; 66].  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʘʙʽʥʝʪʽ ʣʽʢʘʨ-̫ʩʪʦʤʘʪʦʣʦʛʘ ʚʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʤʦʞʝ ʩʪʘʪʠ ʜʦʧʦʚʥʝʥʥʷʤ ʟʘʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʪʝʨʘʧʽʾ, ʷʢʘ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʧʨʦʮʝʜʫʨʦʶ ʜʦʤʘʰʥʴʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʧʽʜ ʥʘʛʣʷʜʦʤ 

ʩʪʦʤʘʪʦʣʦʛʘ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ [67; 68].  

ʇʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ ʚ ʢʣʽʥʽʮʽ ʚʠʢʦʥʫʶʪʴ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʠɦʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (30-38%). ʅʠʟʢʘ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʙʽʣʶʚʘʥʥʷ ʚ ʢʘʙʽʥʝʪʽ [69-71] ʘʙʦ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʤʘʰʥʽʤʠ ʧʨʦʜʫʢʪʘʤʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʢʦʣʴʦʨʫ ʟʫʙʽʚ [72; 73]. ʋ 

ʨʘʥʜʦʤʽʟʦʚʘʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʨʽʚʥʶʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʽʚ 

ʚʠʙʽʣʶʚʘʥʥʷ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ, ʙʝʟ ʨʝʮʝʧʪʘ ʽ ʚ ʢʣʽʥʽʮʽ, ʪʘ ʙʫʣʦ ʧʦʚʽʜʦʤʣʝʥʦ 

ʧʨʦ ʪʝ, ʱʦ ʚʩʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʙʫʣʠ ʟʜʘʪʥʽ ʜʦʩʷʛʘʪʠ ʘʥʘʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ, ʘʣʝ 

ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʥʥʷ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʤʝʪʦʜʫ ʚʠʙʽʣʶʚʘʥʥʷ ʚ ʢʘʙʽʥʝʪʽ, ʱʦ 

ʚʠʤʘʛʘʣʦ ʤʝʥʝh ʯʘʩʫ [74].  

ʇʨʦʮʝʜʫʨʫ ʚ ʢʘʙʽʥʝʪʽ ʣʽʢʘʨʷ-ʩʪʦʤʘʪʦʣʦʛʘ ʨʝʢʦʤʝʥʜʫʪʁʴ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʽʷʭ ʷʢ ʟʥʝʙʘʨʚʣʝʥʥʷ ʟʫʙʽʚ ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ 

ʱʝʣʝʧ, ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʦʜʥʦʛʦ ʟʫʙʘ, ʥʝʜʦʪʨʠʤʘʥʥʷ ʧʘʮʽʻʥʪʦʤ ʨʝʞʠʤʫ ʣʽʢʫʚʘʥʥʷ 

ʘʙʦ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʪʨʽʙʥʝ ʰʚʠʜʢʝ ʣʽʢʫʚʘʥʥʷ [52; 75].  

ɿʘʟʚʠʯʘʡ ʚʠʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽ ʁ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (30-50%) 

ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ̔ʟ ʥʘʣʝʞʥʠʤ ʟʘʭʠʩʪʦʤ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʫʤʦʚʦʛʦ 

ʨʝʪʨʘʢʪʦʨʘ ʘʙʦ ʩʚʽʪʣʦʪʚʝʨʜʥʫʯʠʭ ʽʟʦʣʶʚʘʣʴʥʠʭ ʛʝʣʽʚ [76; 77]. ʊʨʠʚʘʣʽʩʪʴ 

ʦʜʥʽʻʾ ʧʨʦʮʝʜʫʨʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 30 ʜʦ 60 ʭʚʠʣʠʥ, ʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʤʘʥʽʧʫʣʷʮʽʶ ʤʦʞʥʘ ʧʦʚʪʦʨʠʪʠ ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ 

ʩʝʘʥʩʫ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʘʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʝ  ʟʥʘʜʦʙʠʪʠʩʷ ʙʘʛʘʪʦʨʘʟʦʚʝ 



40 
 

 

ʚʽʜʚʽʜʫʚʘʥʥʷ [52]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʧʣʘ, ʩʚʽʪʣʘ ʯʠ ʣʘʟʝʨʘ ʧʽʜʚʠʱʫʻ ʪʝʤʧʝʨʘʪʫʨʫ ʨʝʯʦʚʠʥʠ, 

ʱʦ ʘʢʪʠʚʽʟʫʻ ʚʠʚʽʣʴʥʝʥʥʷ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʟ̔ ʧʝʨʦʢʩʠʜʫ. ʎʝ, ʩʚʦʻʁ  

ʯʝʨʛʦ ,ʁ ʧʨʠʰʚʠʜʰʫʻ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ [67; 75; 77-80]. ɼʝʷʢʽ ʚʠʙʽʣʶʚʘʣʴʥʽ 

ʧʨʦʜʫʢʪʠ ʤʽʩʪʷʪʴ ʩʧʝʮʠʬʽʯʥʽ ʙʘʨʚʥʠʢʠ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʧʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʧʣʘ [75]. ʋ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʚʽʜʦʤʣʷʣʦʩʷ, ʱʦ 

ʩʚʽʪʣʦʚʘ ʘʢʪʠʚʘʮʽʷ ʥʝ ʚʧʣʠʚʘ ̒ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʠʙʽʣʶʚʘʥʥʷ ʚ ʦʬʽʩʽ 

ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʥʶ [69;72; 81; 82]. 

ʂʚʘʨʮʦʚʦ-ʚʦʣʴʬʨʘʤ-ʛʘʣʦʛʝʥʥʽ (QTH) ʣʘʤʧʠ, ʧʣʘʟʤʝʥʥʦ-ʜʫʛʦʚʽ (PAC) 

ʣʘʤʧʠ, ʩʚʽʪʣʦʜʽʦʜʠ (LED), ʘʨʛʦʥʦʚʽ ʣʘʟʝʨʠ, ʤʝʪʘʣʦʛʘʣʦʛʝʥʥʽ ʪʘ ʢʩʝʥʦʥʦʚʽ 

ʛʘʣʦʛʝʥʥʽ ʣʘʤʧʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʚʠʙʽʣʶʚʘʯʽʚ [52; 67; 75; 77]. 

ʂʨʽʤ ʪʦʛʦ, ʜʝʷʢʽ ʩʠʩʪʝʤʠ ʭʽʤʽʯʥʦ ʘʢʪʠʚʫʶʪʴʩʷ ʰʣʷʭʦʤ ʟʤʽʰʫʚʘʥʥʷ ʜʚʦʭ ʛʝʣʽʚ, 

ʥʘʪʦʤʽʩʪʴ ʽʥʰʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʫ ʧʦʜʚʽʡʥʦʾ ʘʢʪʠʚʘʮʽʾ.  

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʭ, ʧʨʦʚʝʜʝʥʠʭ D. K. Hein (2003), ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʪʨʴʦʭ 

ʣʘʤʧ (çLumaArchè, çOptilux 500è ʽ çZoomè) ʷʢ ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ 

ʟʫʙʽʚ ʫ ʢʣʽʥʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟ ʨʦʟʱʝʧʣʝʥʠʤʠ ʜʫʛʘʤʠ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʽ 

ʪʝʧʣʦ, ʚʠʨʦʙʣʝʥʝ ʣʘʤʧʘʤʠ, ʥʽ ʩʚʽʪʣʦʚʽ ʧʦʪʦʢʠ ʷʢ ʪʘʢʽ, ʥʝ ʙʫʣʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ 

ʢʘʪʘʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥ̔  ʣʘʤʧʠ ʥʝ ʦʩʚʽʪʣʶʚʘʣʠ ʟʫʙʠ ʙʽʣʴʰʝ, 

ʥʽʞ ʩʘʤʦʩʪʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʛʝʣʽʚ [83]. 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʦʧʨʠʣʶʜʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʫʚʘʥʥʷ ʜʠʩʢʦʣʦʨʠʪʽʚ ʟʫʙʽʚ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʱʦ 

ʤʽʩʪʷʪʴ ʨʽʟʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʽ ʤʘʶʪʴ ʨʽʟʥ ̔ʪʠʧʠ ʘʢʪʠʚʘʮʽʾ. ɼʣʷ 

ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 27 ʧʘʮʽʻʥʪʽʚ ʽʟ ʩʝʨʝʜʥʽʤ ʩʪʫʧʝʥʝʤ 

ʟʘʬʘʨʙʦʚʘʥʦʩʪʽ ʟʫʙ̔ʚ (ʉ2; A3; D3; B3; ɸ 3,5), ʷʢʠʤ ʧʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ 

ʚʠʟʥʘʯʘʣʠ ʊɽʈ-ʪʝʩʪ, ʛʽʛʽʻʥʽʯʥʠʡ ʽʥʜʝʢʩ Green-Vermillion, ʧʨʦʙʫ ʈʄɸ ʡ ʽʥʜʝʢʩ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʽʧʝʨʝʩʪʝʟʽʾ ʟʫʙʽʚ (ɯɯɻɿ). ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ, 

ʱʦ ʧʨʦʬʝʩʽʡʥʝ ʚʠʙʽʣʶʚʘʥʥʷ ʜʠʩʢʦʣʦʨʠʪʽʚ ʟʫʙʽʚ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʤʽʩʪʷʪʴ ʨʽʟʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʽ 

ʤʘʶʪʴ ʨʽʟʥ ̔ʪʠʧʠ ʘʢʪʠʚʘʮʽʾ, ʤʘʣʦ ʩʪʦʚʽʜʩʦʪʢʦʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʊʠʧ ʘʢʪʠʚʘʮʽʾ 

ʚʠʙʽʣʶʚʘʣʴʥʦʛʦ ʛʝʣʶ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʦʩʪʘʪʦʯʥʠʡ ʨʝʟʫʣʴʪʘʪ. ʆʜʥʘʢ, ʧʽʜ 
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ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʫʩʪʘʥʦʚʣʝʥʦ ʚʠʠɦʡ ʚʽʜʩʦʪʦʢ ʚʠʧʘʜʢʽʚ ʛʽʧʝʨʝʩʪʝʟʽʾ: 76,9% ï ʫ 

ʛʨʫʧʽ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 38% ʛʝʣʴ ʭʽʤʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʧʨʦʪʠ 64,3% ï ʫ ʛʨʫʧʽ, 

ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 35% ʛʝʣʴ ʟ̔ ʘʢʪʠʚʘʮʽʻʶ ʩʚʽʪʣʦʤ [84]. 

ʅʘʪʝʧʝʨ ʤʠ ʤʘʻʤʦ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʩʠʩʪʝʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘʣʝ 

ʥʘʡʙʽʣʴʰ ʜʦʩʣʽʜʞʝʥʦʶ ʽ ʢʣʽʥʽʯʥʦ ʘʧʨʦʙʦʚʘʥʦʶ ʩʪʘʣʘ ʚʠʙʽʣʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʜʣʷ ʦʬʽʩʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ çOpalescenceè ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʬʽʨʤʠ çUltradentè, ̫ ʢʘ 

ʩʪʘʥʦʚʠʪʴ ʩʦʙʦʶ ʚ'ʷʟʢʠʡ ʙʝʟʙʘʨʚʥʠʡ ʛʝʣʴ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʢʠʩʫ ʢʘʨʙʘʤʽʜʫ ʨʽʟʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ (10%, 15%, 20%) ʟ̔ ʤʦʞʣʠʚʠʤʠ ʜʦʙʘʚʢʘʤʠ ʬʪʦʨʠʜ-ʽʦʥʽʚ 

(çOpalescence Fè) ʪʘ ʽʦʥʽʚ ʢʘʣʽʶ ʽ ʬʪʦʨʫ ʟʘʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ 

(çOpalescence PFè). ʇʨʠʥʮʠʧ ʜʽʾ ʩʠʩʪʝʤʠ çOpalescenceè ʧʦʣʷʛʘʻ ʫ ʟʚʽʣʴʥʝʥʥ ̔

ʘʪʦʤʘʨʥʦʛʦ ʢʠʩʥʶ ʟ ʧʝʨʝʢʠʩʫ ʽ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʙʽʣʢʦʚʠʤʠ ʟʚ'ʷʟʢʘʤʠ 

ʧʽʛʤʝʥʪʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʟʫʙʥʠʭ ʪʢʘʥʠʥ, ʧʨʠ ʮʴʦʤʫ ʟʚ'ʷʟʢʠ ʨʦʟʨʠʚʘʶʪʴʩʷ, 

ʧʨʦʪʝʾʥʦʚʽ ʣʘʥʮʶʛʠ ʢʦʨʦʪʰʘʶʪʴ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʩʚʽʪʣʝʥʥʷʤ 

ʧʽʛʤʝʥʪʦʚʘʥʠʭ ʟʫʙʥʠʭ ʪʢʘʥʠʥ.  

ɿʘ ʩʚʽʜʯʝʥʥʷʤʠ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ [85], ʚʠʙʽʣʶʚʘʣʴʥʽ ʛʝʣʽ, ʱʦ ʤʽʩʪʷʪʴ 40% 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (çOpalescence Boost PFè 40% ʽ çPower Whitening YFè 40%), 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟ ʢʦʨʦʪʠhʤ ʪʝʨʤʽʥʦʤ ʥʘʥʝʩʝʥʥʷ, ʥʝ ʯʠʥʠʣʠ ʙʫʜʴ-ʷʢʦʛʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʤʘʣʽ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ h ʠʨʦʢʦ ʧʦʧʫʣʷʨʥʠʤʠ ʩʪʘʁʪʴ ʚʠʙʽʣʶʚʘʣʴʥʽ 

ʧʨʝʧʘʨʘʪʠ çʙʝʟ ʨʝʮʝʧʪʘè, ʘʙʦ çʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʩʧʦʞʠʚʘʯʘè, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʩʤʫʞʢʠ ʯʠ ʩʠʩʪʝʤʠ çʙʝʟ ʢʘʧʠè, ʬʘʨʙʠ-ʛʝʣʽ ʟ ʛʦʪʦʚʠʤʠ ʢʘʧʘʤʠ ʽ ʟʫʙʥʽ ʧʘʩʪʠ ʜʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ. ɺʠʙʽʣʶʚʘʣʴʥʽ ʩʤʫʞʢʠ ï ʥʦʚʘ ʩʠʩʪʝʤʘ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʧʠ, 

ʙʫʣʘ ʚʚʝʜʝʥʘ ʥʘ ʧʦʯʘʪʢʫ ʮʴʦʛʦ ʩʪʦʣʽʪʪʷ [86]. ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʥʫʯʢʫ 

ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʩʪʨʽʯʢʫ ʜʣʷ ʜʦʩʪʘʚʢʠ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʜʦ ʛʨʫʧʠ ʧʝʨʝʜʥʽʭ ʟʫʙʽʚ 

[87]. ʂʦʥʮʝʥʪʨʘʮʽʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʥʘ ʩʤʫʞʢʘʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 5,3 ʜʦ 6,5%, 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʯʘʩ ʥʦʩʽʥʥʷ ʩʪʘʥʦʚʠʪʴ 30 ʭʚʠʣʠʥ ʜʚʽʯʽ ʟʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ ʜʚʦʭ 

ʽ ʙʽʣʴʰʝ ʪʠʞʥʽʚ [86]. ʉʠʩʪʝʤʘ ʙʝʟ ʢʘʧʠ ʤʘʻ ʧʝʨʝʚʘʛʠ ʱʦʜʦ ʟʘʛʘʣʴʥʦʾ ʜʦʟʠ 

ʧʝʨʦʢʩʠʜʫ, ʯʘʩʫ ʢʦʥʪʘʢʪʫ ʽ ʧʨʦʩʪʦʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʜʦʩʪʘʚʢʠ [88]. ʉʤʫʞʢʠ ʫʪʠʣʽʟʫʶʪʴ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʚʽʜʢʠʜʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʦʯʠʱʝʥʥʽ, ʟʙʝʨʽʛʘʥʥʽ ʡ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʢʘʧʠ.  
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ɺ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʟʚʽʪʽ ʧʨʦ ʜʝʚ'ʷʪʴ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʤʫʞʦʢ, ʷʢʽ ʤʽʩʪʷʪʴ 14% ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ, ʷʢ ʽ ʧʦʧʫʣʷʨʥ ̔ʩʠʩʪʝʤʠ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʘʧʠ [89].  

ʂʣʽʥʽʯʥʝ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʩʠʩʪʝʤ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘʥʝʩʝʥʠʭ ʧʝʥʟʣʝʤ, 

ʧʦʢʘʟʘʣʦ, ʱʦ 19% ʧʝʨʢʘʨʙʦʥʘʪ ʥʘʪʨʽʶ, ʷʢʠʡ ʚʠʩʠʭʘʻ ʟ ʫʪʚʦʨʝʥʥʷʤ ʢʣʝʡʢʦʾ 

ʧʣʽʚʢʠ, ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʝ ʧʦʣʽʧʰʝʥʥʷ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 18% ʛʝʣʝʤ 

ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ [90]. ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʮʽʻʥʪʦʤ ʙʝʟʨʝʮʝʧʪʫʨʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʤʠ ʤʘʻʤʦ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʡ (ʚʽʜ 5 ʜʦ 30 ʭʚʠʣʠʥ ʟʘ ʜʝʥʴ) ʯʘʩ 

ʨʦʟʤʽʱʝʥʥʷ ʧʨʝʧʘʨʘʪʫ ʥʘ ʧʦʚʝʨʭʥʽ ʟʫʙʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʤʘʰʥʽʤʠ ʟʘʩʦʙʘʤʠ 

ʧʽʜ ʥʘʛʣʷʜʦʤ ʩʪʦʤʘʪʦʣʦʛʘ (8 ʛʦʜʠʥ ʟʘ ʜʝʥʴ). ʊʦʤʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʘʞʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʙʽʣʶʚʘʣʴʥʽ ʩʤʫʞʢʠ ʽ ʬʘʨʙʠ ʘʙʦ ʽʥʰʽ 

ʙʝʟʨʝʮʝʧʪʫʨʥʽ ʧʨʦʜʫʢʪʠ ʪʨʠʚʘʣʽʰʠʡ ʯʘʩ [91]. ʈʠʟʠʢ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʠʡ, ʙʦ ʢʘʧʠ, ʟʘʙʝʟʧʝʯʝʥʽ ʥʘʙʦʨʘʤʠ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʝ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʟʘʤʦʚʣʝʥʥʷ. ʉʢʣʘʜ ʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʟ ʮʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʪʘʢʦʞ ʨʽʟʥʷʪʴʩʷ [91]. 

ɿʘʚʜʘʥʥʷʤ ʱʝ ʦʜʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʢʣʽʥʽʯʥʘ ʦʮʽʥʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʙʨʘʟʠʚʥʠʭ ʟʫʙʥʠʭ ʧʘʩʪ ʟ̔ ʚʠʙʽʣʶʚʘʣʴʥʠʤ ʝʬʝʢʪʦʤ ʫ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ. ɼʣʷ 

ʦʙʩʪʝʞʝʥʥʷ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʜʚʽ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ 20-25 ʨʦʢʽʚ, ʷʢ̔ ʥʝ 

ʤʘʣʠ ʭʨʦʥʽʯʥʠʭ ʭʚʦʨʦʙ  ̔ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ. ʋ ʧʝʨʰʽʡ ʛʨʫʧʽ ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʧʘʮʽʻʥʪʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʟʫʙʥʫ ʧʘʩʪʫ çɺʠʙʽʣʶʚʘʥʥʷ ʧʣʶʩè 

(çSplatè). ʇʘʮʽʻʥʪʠ ʜʨʫʛʦʾ ʛʨʫʧʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʫʙʥʫ ʧʘʩʪʫ çEl-ce med 

Brillant weissè (çDental kosmetikè, ʅʽʤʝʯʯʠʥʘ). ʇʘʮʽʻʥʪʠ ʦʙʦʭ ʛʨʫʧ ʯʠʩʪʠʣʠ 

ʟʫʙʠ ʮʠʤʠ ʧʘʩʪʘʤʠ ʜʚʽʯʽ ʟʘ ʜʝʥʴ ʫʨʘʥʮʽ ʡ ʫʚʝʯʝʨʽ ʚʧʨʦʜʦʚʞ ʤʽʩʷʮʷ. ɼʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʟʫʙʥʠʭ ʧʘʩʪ ʥʘ ʩʪʘʥ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ ʚ ʧʘʮʽʻʥʪʽʚ 

ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʛʨʫʧ ʚʠʟʥʘʯʘʣʠ ʊɽʈ-ʪʝʩʪ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ  ̔ʧ̔ ʩʣʷ 

ʡʦʛʦ ʟʘʢʽʥʯʝʥʥ.̫ ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʟʥʠʞʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʝʤʘʣʽ ʚ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʯʠʱʝʥʥʷ ʟʫʙʽʚ ʧʘʩʪʫ ʟ ʚʠʱʠʤ 

ʩʪʫʧʝʥʝʤ ʘʙʨʘʟʠʚʥʦʩʪʽ, ʪʘ ʟʤʽʥʫ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʥʘ 2-3 ʪʦʥʠ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥ ̫

ʜʦʩʣʽʜʞʝʥʥʷ [92]. 

ɺʽʜʦʤʽ ʜʘʥʽ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʫʩʧʽʰʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʦʣʽʩʢʫʚʘʯʘ 
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çLISTERINE Expertè (çɽʢʩʧʝʨʪʥʝ ʚʠʙʽʣʶʚʘʥʥʷè) ʜʣʷ ʢʦʨʝʢʮʽʾ ʢʦʣʴʦʨʫ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, ʨʝʟʫʣʴʪʘʪʦʤ ʜʽʾ ʷʢʦʛʦ ʩʪʘʶʪʴ ʟʤʝʥʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ 

ʟʫʙʥʦʛʦ ʥʘʣʴʦʪʫ ʽ ʪʚʝʨʜʠʭ ʟʫʙʥʠʭ ʚʽʜʢʣʘʜʝʥʴ,  ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʝʤʥʽʥʥʶ ʟʫʙʽʚ ʽ 

ʟʙʝʨʝʞʝʥʥʷ ʾʭʥʴʦʾ ʧʨʠʨʦʜʥʦ ʾʙʽʣʠʟʥʠӢ [21; 93].  

ʊʘʢ, ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʦʧʨʠʣʶʜʥʝʥʦ ʧʨʘʮʽ [94-99], ʜʝ ʥʘʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʟʫʙʥʠʭ 

ʧʘʩʪ. 

ɺʠʚʯʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʟʫʙʥʠʭ ʧʘʩʪ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʪʠʯʥʫ 

ʩʪʽʡʢʽʩʪʴ ʝʤʘʣʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ [100], ʚʧʣʠʚ ʟʫʙʥʠʭ ʧʘʩʪ ʟ̔ 

ʚʠʙʽʣʶʚʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘ ʩʠʣʦʚʠʡ ʨʦʟʧʘʜ ʝʣʘʩʪʦʤʝʨʥʠʭ ʣʘʥʮʶʛʽʚ [101], 

ʘʙʨʘʟʠʚʥʠʡ ʝʬʝʢʪ ʢʦʤʝʨʮʽʡʥʠʭ ʟʫʙʥʠʭ ʧʘʩʪ ʥʘ ʝʨʦʟʦʚʘʥʫ ʝʤʘʣʴ [102], ʚʧʣʠʚ 

ʟʫʙʥʦʾ ʧʘʩʪʠ ʟ ʫʣʴʪʨʘʥʠʟʴʢʦʶ ʘʙʨʘʟʠʚʥʽʩʪʶ ʥʘ ʟʦʚʥʽʰʥʶ ʟʫʙʥʫ ʧʣʷʤʫ [103]. 

ʂʨʽʤ ʥʝʽʥʚʘʟʠʚʥʦʛʦ ʚʧʣʠʚʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʜʠʩʢʦʣʦʨʠʪʽ ʡ ʥʘʷʚʥʦʩʪʽ 

ʧʣʦʤʙʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʧʦʚʝʨʭʥʽ ʟʫʙʽʚ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʣʶʤʽʥʽʨʠ ï ʥʦʚʠʡ ʤʘʣʦʽʥʚʘʟʠʚʥʠʡ ʤʝʪʦʜ ʣʽʢʫʚʘʥʥʷ. ʁʦʛʦ ʧʝʨʝʚʘʛʠ ï

ʝʩʪʝʪʠʯʥʽʩʪʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʤʽʮʥʽʩʪʴ, ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʙʝʨʝʞʝʥʥʷ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, ʤʽʥʽʤʘʣʴʥʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ 

ʧʘʨʦʜʦʥʪʫ;  ʥʝʜʦʣʽʢʠ  ï ʟʥʘʯʥʽ ʪʨʫʜʦʚʠʪʨʘʪʠ ʣʽʢʘʨʷ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʝʧʽʟʦʜʠʯʥʦʛʦ 

ʰʣʽʬʫʚʘʥʥʷ ʡ ʧʦʣʽʨʫʚʘʥʥʷ ʨʝʩʪʘʚʨʘʮʽʾ, ʜʦʩʷʛʥʝʥʥʷ ʧʨʝʮʠʟʽʡʥʦʛʦ ʧʨʠʣʷʛʘʥʥʷ 

ʨʝʩʪʘʚʨʘʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦ ʚʩʽʭ ʢʨʘʷʭ, ʤ̔ʦʚʽʨʥʽʩʪʴ ʚʪʨʘʪʠ ʛʣʷʥʮʶ,   

ʟʽʰʣʽʬʦʚʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ [104; 105]. 

ʅʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ ʧʨʦʧʦʥʫʶʪʴ ʨʘʜʠʢʘʣʴʥʫ ʟʤʽʥʫ 

ʢʦʣʴʦʨʫ, ʬʦʨʤʠ  ̔ ʧʦʟʠʮʽʶʚʘʥʥʷ ʟʫʙʽʚ ʜʦʩʪʫʧʥʠʤʠ ʪʝʭʥʽʢʘʤʠ ʩʫʯʘʩʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʢʣʘʜʦʢ ʟʽ ʩʢʣʦʚʦʣʦʢʥʘ [106], ʢʦʤʧʣʝʢʩʥʫ 

ʧʨʦʪʝʪʠʯʥʫ ʨʝʘʙʽʣʽʪʘʮʽʶ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʜʠʩʧʨʦʧʦʨʮʽʻʶ  ̔ʜʠʩʢʦʣʦʨʠʪʦʤ ʟʫʙʽʚ ʫ 

ʝʩʪʝʪʠʯʥʦ ʟʥʘʯʫʱʽʡ ʟʦʥʽ [107].  
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1.4. ʄʦʨʬʦʣʦʛʽʷ ʝʤʘʣʽ ʡ ʜʝʥʪʠʥʫ ʪʘ ʾʭ ʟʤʽʥʠ ʧʽʜ ʚʧʣʠʚʦʤ 

ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʇʨʝʜʤʝʪʦʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʥʘʫʢʦʚʮʽʚ ʩʪʘʣʠ ʟʤʽʥʠ 

ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ  ̔ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʡ ʜʝʥʪʠʥʫ ʧʽʜ ʚʧʣʠʚʦʤ 

ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʘʛʝʥʪʽʚ.  

ʍʽʤʽʯʥʫ ʦʩʥʦʚʫ ʧʨʦʮʝʩʫ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʜʦʩʣʽʜʞʝʥʦ ʙʘʛʘʪʴʤʘ 

ʚʯʝʥʠʤʠ. ʅʘ ʧʦʚʝʨʭʥʽ ʟʫʙʘ ʤʦʣʝʢʫʣʘ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʘʙʦ ʧʝʨʦʢʩʠʜʫ 

ʢʘʨʙʘʤʽʜʫ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʛʝʣʽʚ, ʨʦʟʧʘʜʘʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʘʢʪʠʚʥʠʭ 

ʨʘʜʠʢʘʣʽʚ. ʇʨʦʥʠʢʘʶʯʠ ʚ ʧʦʚʝʨʭʥʝʚʽ ʰʘʨʠ ʝʤʘʣʽ, ʨʘʜʠʢʘʣʠ ʟʤʽʥʶʶʪʴ 

ʩʪʨʫʢʪʫʨʫ ʧʽʛʤʝʥʪʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʪʽ ʯʠ ʽʥʰʽ ʚʽʜʪʽʥʢʠ ʟʫʙʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʠʭ 

ʟʤʽʥ ʩʪʘ̒ ʚʽʟʫʘʣʴʥʠʡ ʝʬʝʢʪ ʚʠʩʚʽʪʣʝʥʥʷ ʟʫʙʽʚ. ʄʦʨʬʦʣʦʛʽʷ, ʱʽʣʴʥʽʩʪʴ ʧʦʚʝʨʭʥʽ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʽ ʾʭʥ ̫ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʠʨʘʥʥʷ ʡ ʢʘʨʽʻʩʫ ʥʝ ʟʤʽʥʶʶʪʴʩʷ [108-117]. 

ʇʝʨʝʢʠʩʥʝ ʚʠʙʽʣʶʚʘʥʥʷ ʚ ʢʣʽʥʽʮʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʚʠʤʘʛʘʻ ʤʝʥʰʝ ʯʘʩʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. ʋ ʮʽʡ ʨʝʘʢʮʽʾ 

ʦʢʠʩʣʶʚʘʯ (ʧʝʨʝʢʠʩ ʚʦʜʥʶ) ʚʪʨʘʯʘʻ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʟ ʥʝʩʧʘʨʝʥʠʤʠ 

ʝʣʝʢʪʨʦʥʘʤʠ ʽ ʩʪʘʻ ʚʽʜʥʦʚʣʝʥʠʤ, ʪʦʜʽ ʷʢ ʚʽʜʥʦʚʥʠʢ (ʚʠʙʽʣʶʚʘʣʴʥʘ ʨʝʯʦʚʠʥʘ) 

ʦʢʠʩʣʶʻʪʴʩʷ, ʧʨʠʡʤʘʶʯʠ ʝʣʝʢʪʨʦʥʠ [118].  

ʇʝʨʝʢʠʩ ʚʦʜʥʶ ʤʦʞʝ ʦʢʠʩʣʶʚʘʪʠ ʦʨʛʘʥʽʯʥ ̔ ʡ ʥʝʦʨʛʘʥʽʯʥ ̔ ʩʧʦʣʫʢʠ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ, ʫʪʚʦʨʶʶʯʠ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ [119]. ɸʙʠ ʨʦʟʰʠʨʠʪʠ ʪʝʨʤʽʥ 

ʧʨʠʜʘʪʥʦʩʪʽ, ʯʠʩʪʽ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʩʣʘʙʦʢʠʩʣʠʤʠ. ʇʨʠ ʽʦʥʽʟʘʮʽʾ ʩʣʘʙʦʢʠʩʣʦʛʦ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʚʦʜʥʶ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʣʘʙʢʠʭ (ʆ-) ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʘ ʧʨʠ ʽʦʥʽʟʘʮʽʾ 

ʟʘʙʫʬʝʨʦʚʘʥʦʛʦ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʧʨʠ ʅ2ʆ+ʆ ï ʩʣʘʙʰʠʡ ʚʽʣʴʥʠʡ ʨʘʜʠʢʘʣ ʅ+ʅĿ. 

ʅʠʞʯʠʡ ʚʽʜʩʦʪʦʢ ʩʠʣʴʥʠʭ ʣʫʞʥʠʭ ʨʘʜʠʢʘʣʽʚ ʟ̔ ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ, ʚʽʜ 9,5 

ʜʦ 10,8, ʚʠʢʣʠʢʘʻ ʫʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʠʣʴʥʽʠhʭ ʧʝʨʛʽʜʨʦʢʩʠʣʴʥʠʭ 

(HO2Ŀ) ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʱʦ ʩʪʚʦʨʶʻ ʧʦʪʫʞʥʽʠhʡ ʚʠʙʽʣʶʚʘʣʴʥʠʡ ʝʬʝʢʪ ʫ ʪʦʡ 

ʞʝ ʯʘʩ, ʱʦ ʽ ʟʘ ʽʥʰʠʭ ʨʽʚʥʽʚ pH [118]. ɿʘ ʥʘʷʚʥʦʩʪʽ ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʽ 

ʬʝʨʤʝʥʪʽʚ ʨʝʘʢʮʽʷ ʤʦʜʠʬʽʢʫʻʪʴʩʷ ʽ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʨʦʣ̔ ʚʠʙʽʣʶʚʘʣʴʥʦʛʦ ʘʛʝʥʪʘ. 
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ʌʝʨʤʝʥʪʠ, ʷʢʽ ʪʘʢʦʞ ʥʘʷʚʥʽ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʻ ʧʨʠʨʦʜʥʠʤ ʟʘʭʠʩʪʦʤ 

ʦʨʛʘʥʽʟʤʫ ʚʽʜ ʢʠʩʥʝʚʦʛʦ ʦʪʨʫʻʥʥʷ. 

ʇʝʨʝʢʠʩ ʚʦʜʥʶ ʤʦʞʥʘ ʥʘʥʦʩʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʦʚʝʨʭʥʶ ʟʫʙʘ, ʘʙʦ 

ʚʽʥ ʫʪʚʦʨʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʟ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ.  

ʇʝʨʦʢʩʠʜ ʢʘʨʙʘʤʽʜʫ (CH6N2O3 ʘʙʦ CH4N2O.H2O2), ʢʦʥʪʘʢʪʫʶʯʠ ʟ ʚʦʜʦʶ, 

ʜʠʩʦʮʽʶʻ ʥʘ ʧʝʨʝʢʠʩ ʚʦʜʥʶ (H2O2) ʽ ʩʝʯʦʚʠʥʫ (N2H4CO). ʉʝʯʦʚʠʥʘ ʜʘʣʽ 

ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʘʤʽʘʢ ʽ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ. ʇʦʚʽʜʦʤʣʷʣʦʩʷ, ʱʦ 10% ʧʝʨʝʢʠʩʫ 

ʢʘʨʙʘʤʽʜʫ ʟʘʟʚʠʯʘʡ ʚʠʨʦʙʣʷʻ 3 - 3,35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ [45; 120]. ɺʠʷʚʣʝʥʦ, 

ʱʦ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʩʧʦʯʘʪʢʫ ʜʠʬʫʥʜʫʻ ʚ ʝʤʘʣʴ ʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʜʝʥʪʠʥ ̔ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ [67; 120]. ɺʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʟ ʥʝʩʧʘʨʝʥʠʤʠ 

ʝʣʝʢʪʨʦʥʘʤʠ ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʩʪʘʙʽʣʴʥʽ, ʨʝʘʛʫʶʪʴ ʟ̔ ʚʠʩʦʢʦʧʽʛʤʝʥʪʦʚʘʥʠʤʠ 

ʦʨʛʘʥʽʯʥʠʤʠ (ʚʫʛʣʝʮʝʚ ̔ʢʽʣʴʮʷ) ʤʦʣʝʢʫʣʘʤʠ, ʚʠʷʚʣʝʥʠʤʠ ʚ ʩʪʨʫʢʪʫʨʽ ʟʫʙʘ, ʽ 

ʨʦʟʙʠʚʘʶʪʴ ʾʭ ʥʘ ʜʨʽʙʥʽʰ,̔ ʤʝʥʰ ʧʽʛʤʝʥʪʦʚʘʥʽ ʢʦʤʧʦʥʝʥʪʠ (ʚʫʛʣʝʮʝʚʽ 

ʣʘʥʮʶʛʠ). ʄʝʥʰʽ ʤʦʣʝʢʫʣʠ ʚʽʜʙʠʚʘʶʪʴ ʤʝʥʰʝ ʩʚʽʪʣʘ, ʪʘʢʠʤ ʯʠʥʦʤ 

ʩʪʚʦʨʶʶʯʠ ʟʤʽʥʫ ʢʦʣʴʦʨʫ, ʘʙʦ çʚʠʙʽʣʶʚʘʣʴʥʠʡ ʝʬʝʢʪè [121]. 

ʆʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʪʨʠʚʘʻ, ʥʘʩʪʘʻ ʤʦʤʝʥʪ, ʢʦʣʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʪʽʣʴʢʠ ʙʝʟʙʘʨʚʥʽ ʛʽʜʨʦʬʽʣʴʥʽ ʩʪʨʫʢʪʫʨʠ. ʎʝ ʚʽʜʦʤʦ ʷʢ çʪʦʯʢʘ 

ʥʘʩʠʯʝʥʥʷè, ʽ ʧʨʦʮʝʩ ʚʠʙʽʣʶʚʘʥʥʷ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ [118]. ʇʨʦʜʦʚʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʫ ʧʽʩʣʷ ʮʴʦʛʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʝʤʘʣʝʚʦʛʦ 

ʤʘʪʨʠʢʩʫ. 

ɺʠʙʽʣʶʚʘʥʥʷ vital ʟʫʙʽʚ ʧʝʨʝʜʙʘʯʘʻ ʧʨʷʤʠʡ ʢʦʥʪʘʢʪ ʟ̔ ʧʦʚʝʨʭʥʝʶ ʝʤʘʣʽ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ. ʎʝʡ ʬʘʢʪ 

ʧʦʩʠʣʠʚ ʧʦʙʦʶʚʘʥʥʷ ʟ ʧʨʠʚʦʜʫ ʤʦʞʣʠʚʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʧʣʠʚʽʚ ʪʘʢʦʛʦ 

ʩʠʣʴʥʦʛʦ ʦʢʠʩʣʶʚʘʯʘ ʥʘ ʝʤʘʣʴ/ʜʝʥʪʠʥ.  

ɽʬʝʢʪʠ ʨʽʟʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʙʫʣʦ ʰʠʨʦʢʦ 

ʜʦʩʣʽʜʞʝʥʦ ʚ ʣʽʪʝʨʘʪʫʨʽ. ɹʽʣʴʰʽʩʪʴ ʟ̔ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠʩʷ in vitro ʥʘ 

ʚʠʜʘʣʝʥʠʭ ʟʫʙʘʭ ʣʶʜʠʥʠ ʘʙʦ ʙʠʢʘ. ʆʮʽʥʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ 

ʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʣʝʞʘʣʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 10 ʜʦ 37% ʽ ʚʽʜ 5,3 ʜʦ 38% ʚʽʜʧʦʚʽʜʥʦ. 

ʂʦʥʮʝʥʪʨʘʮʽʾ ʮʠʭ ʚʠʙʽʣʶʚʘʯʽʚ ʧʦʨʽʚʥʶʚʘʣʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʦʨʬʦʣʦʛʽʾ ʡ 

ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʪʘ ʜʝʥʪʠʥʫ. 
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ɺʧʣʠʚ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʤʦʨʬʦʣʦʛʽʶ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʙʫʣʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʘʥʫʚʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʽ 

ʧʨʦʬʽʣʦʤʝʪʨʘ. ʉʢʘʥʫʚʘʣʴʥʘ ʝʣʝʢʪʨʦʥʥʘ ʤʽʢʨʦʩʢʦʧʽʷ ï ʮʝ ʰʚʠʜʢʠʡ ʽ ʟʨʫʯʥʠʡ 

ʤʝʪʦʜ ʜʣʷ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ. ʇʨʦʬʽʣʦʤʝʪʨ ʚʠʟʥʘʯʘʻ 

ʢʽʣʴʢʽʩʥʽ ʟʤʽʥʠ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʪʘ ʚʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ ʧʦʚʝʨʭʥʽ ʰʣʷʭʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʬʽʣʽʚ ʜʦ ʽ ʧʽʩʣʷ ʦʙʨʦʙʢʠ [122]. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʜʣʷ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʮʽ ʤʝʪʦʜʠ, ʦʪʨʠʤʘʥʦ ʩʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ.  

ʋ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʤʦʨʬʦʣʦʛʽʾ 

ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟ ʥʠʟʴʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʧʝʨʦʢʩʠʜʫ 

ʢʘʨʙʘʤʽʜʫ [63; 123-132].  

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʦʮʽʥʶʶʪʴ ʝʬʝʢʪʠ ʚʠʠɦʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (35%) ʽ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ (35%), ʪʘʢʦʞ ʥʝ 

ʚʠʷʚʠʣʠ ʟʥʘʯʥʠʭ ʟʤʽʥ ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ [133; 134]. ʊʘʢ, ʚ ʦʜʥʦʤʫ ʟ 

ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʮʽʥʶʚʘʣʠ ʟʣʽʧʢʠ ʟʫʙʽʚ, ʚʠʙʽʣʝʥʠʭ 10% ʧʝʨʦʢʩʠʜʦʤ 

ʢʘʨʙʘʤʽʜʫ 8 ʛʦʜʠʥ ʟʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ, ʽ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ 

ʤʽʥʽʤʘʣʴʥʽ ʟʤʽʥʠ ʪʝʢʩʪʫʨʠ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ [135].  

ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʚʽʜʦʤʣʝʥʦ ʧʨʦ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ 

ʝʤʘʣʽ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ 10% ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ, ʷʢʝ 

ʟʥʠʢʣʦ ʧʨʦʪʷʛʦʤ 3 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʦʙʨʦʙʢʠ [136].  

ʅʘʪʦʤʽʩʪʴ ʫ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ 

ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʘʤʠ ʟ ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ ʽ / ʘʙʦ 

ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ [61; 137-143]. ʇʨʦʪʠʨʽʯʯʷ, ʚʠʷʚʣʝʥʽ ʚ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʙʽʞʥʦʩʪʷʤʠ ʚ ʧʨʦʪʦʢʦʣʘʭ in vitro, ʚʽʜʩʫʪʥʽʩʪʶ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ in vivo /̔ʘʙʦ ʥʠʟʴʢʠʤ pH ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʧʨʦʜʫʢʪʽʚ. ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ ʷʢ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʤʽʞ ʦʙʨʦʙʢʘʤʠ ʚʠʙʽʣʶʚʘʥʥʷ ʟʘʤʽʩʪʴ ʰʪʫʯʥʦʾ ʘʙʦ 

ʣʶʜʩʴʢʦʾ ʩʣʠʥʠ, ʪʠʤ ʩʘʤʠʤ ʟʚʦʜʷʯʠ ʥʘʥʽʚʝʮʴ ʙʫʜʴ-ʷʢʫ ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʶ ʚʽʜ 

ʬʘʢʪʦʨʽʚ ʩʣʠʥʠ.  

ɯʥʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ, ʱʦ ʥʝʛʘʪʠʚʥʽ ʝʬʝʢʪʠ, ʷʢʽ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʣʷ ʚʠʙʽʣʝʥʠʭ in vitro ʟʨʘʟʢʽʚ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʫ ʚʦʜʽ, ʥʝ 
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ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ, ʢʦʣʠ ʟʨʘʟʢʠ, ʦʙʨʦʙʣʝʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʧʦʤʽʱʘʣʠ ʥʘ ʧʨʠʩʪʨʽʡ 

ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʨʦʪʦʚʦʛʦ ʚʚʝʜʝʥʥʷ, ʥʦʩʠʣʠ ʚ ʧʦʨʦʞʥʪʥʽ ʨʦʪʘ ʽ ʧʽʜʜʘʚʘʣʠ ʾʭ ʜʽʾ 

ʩʣʠʥʠ. ɿʤʽʥʠ ʚ ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʟʴʢʠʤ 

(ʢʠʩʣʠʤ) pH ʜʝʷʢʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʙʽʣʶʚʘʥʥʷ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ 

ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʥʘʡʙʽʣʴʰ ʧʦʤʽʪʥʽ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ ʝʤʘʣʽ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ 10%-ʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʠʞʯʠʤ 

pH (4,3 ʽ 4,9) [143].  

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ, ʽʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʦʮʽʥʶʚʘʣʠ ʧʨʦʜʫʢʪʠ 

ʚʠʙʽʣʶʚʘʥʥʷ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʢʠʩʣʦʪʥʽ ʧʦʧʝʨʝʜʥʽ ʧʨʦʤʠʚʘʥʥʷ, ʱʦ 

ʤʽʩʪʷʪʴ ʣʠʤʦʥʥʫ ʢʠʩʣʦʪʫ ʘʙʦ ʦʮʪʦʚʫ ʢʠʩʣʦʪʫ, ʜʦ ʥʘʥʝʩʝʥʥʷ ʧʝʨʦʢʩʠʜʫ, ʪʘʢʦʞ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʤʽʥʠ ʚ ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ. ʇʨʦʪʝ ʥʘʡʙʽʣʴʰ 

ʽʤʦʚʽʨʥʦ, ʱʦ ʮʽ ʟʤʽʥʠ ʙʫʣʠ ʚʠʢʣʠʢʘʥʽ ʢʠʩʣʦʪʥʠʤʠ ʧʦʧʝʨʝʜʥʽʤʠ ʧʨʦʤʠʚʘʥʥʷʤʠ, 

ʘ ʥʝ ʚʠʙʽʣʚʁʘʣʴʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ [142; 144]. 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ ʩʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʚʧʣʠʚʫ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʥʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʝʤʘʣʽ ʪʘ ʜʝʥʪʠʥʫ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʟʥʘʯʥʽ ʟʤʽʥʠ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ 

ʝʤʘʣʽ ʪʘ ʜʝʥʪʠʥʫ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ [145-147].  

ʊʘʢ, ʜʝʷʢʽ ʘʚʪʦʨʠ ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʚʠʙʽʣʶʚʘʥʥʷ 35% ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ 

ʧʨʦʪʷʛʦʤ 30 ʭʚʠʣʠʥ ʥʝ ʟʥʠʞʫʻ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʝʤʘʣʽ ʪʘ ʜʝʥʪʠʥʫ [133]. ɯʥʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ 10% ʧʝʨʦʢʩʠʜ ʢʘʨʙʘʤʽʜʫ, ʪʘʢʦʞ 

ʥʝ ʧʦʢʘʟʘʣʠ ʟʥʠʞʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʝʤʘʣʽ [128; 148-150]. ʋ ʮʠʢʣʽʯʥʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʝʤʘʣʽ ʡ ʜʝʥʪʠʥʽ ʟ 10 ʽ 15% ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ ʥʝ ʚʠʷʚʣʝʥʦ 

ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʟʥʘʯʝʥʴ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ [146]. ʆʜʥʘʢ ʫ 

ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʯʘʩ ʦʙʨʦʙʢʠ ʙʫʚ 

ʢʦʨʦʪʰʠʡ (2-4 ʛʦʜʠʥʠ ʟʘ ʜʝʥʴ), ʥʽʞ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʚʠʨʦʙʥʠʢʦʤ (8 ʛʦʜʠʥ ʟʘ 

ʜʝʥʴ) [128; 145].  

ʎʠʢʣʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʟ̔ 12% ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ, ʜʝ ʯʘʩ ʦʙʨʦʙʢʠ 

ʩʪʘʥʦʚʠʚ 7 ʛʦʜʠʥ ʟʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ, ʥʝ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʚʧʣʠʚʫ ʥʘ 

ʤʦʨʬʦʣʦʛʽʶ ʧʦʚʝʨʭʥʽ ʪʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʝʤʘʣʽ [151]. ʅʘʪʦʤʽʩʪʴ ʫ ʽʥʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʟʥʠʞʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʝʤʘʣʽ ʪʘ/ʘʙʦ 
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ʜʝʥʪʠʥʫ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ [59; 138; 152-155].  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ in vitro ɻʘʜʞʫʣʘ ʅ. ɻ. [156] ʚʠʷʚʣʝʥʦ, ʱʦ ʯʦʪʠʨʠ ʨʽʟʥ ̔

ʚʠʙʽʣʶʚʘʯ ̔çOpalescenceè ʫh ʢʦʜʠʣʠ ʝʤʘʣʴ ʟʫʙʽʚ. ʅʘʡʩʠʣʴʥʽʰʦʛʦ ʚʧʣʠʚʫ ʙʫʣʦ 

ʟʘʚʜʘʥʦ ʧʨʦʜʫʢʪʘʤʠ ʟ 10% ʽ 20% ʧʝʨʝʢʠʜʦʤ ʢʘʨʙʘʤʽʜʫ ʯʝʨʝʟ ʪʨʠʚʘʣʽʠhʡ 

ʧʝʨʽʦʜ ʜʽʾ, ʱʦ ʩʪʘʥʦʚʠʚ 12 ʛʦʜʠʥ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 7 ʛʦʜʠʥʘʤʠ ʜʣʷ 45% ʧʝʨʝʢʠʩʫ 

ʢʘʨʙʘʤʽʜʫ çOpalescence Quick PFè.  

ʊʘʢʦʞ ʙʫʣʦ ʧʦʚʽʜʦʤʣʝʥʦ ʧʨʦ ʪʝ, ʱʦ ʚʠʙʽʣʶʚʘʣʴʥʽ ʧʨʦʜʫʢʪʠ ʚ ʦʬʽʩʽ, 

ʪʦʙʪʦ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʽ 35% ʧʝʨʦʢʩʠʜ ʢʘʨʙʘʤʽʜʫ, ʟʥʠʞʫʶʪʴ ʪʚʝʨʜʽʩʪʴ 

ʝʤʘʣʽ   ʙʽʣʴʰʦ  ʁʤʽʨʦ ,ʁ ʥʽʞ ʜʦʤʘʰʥʽ ʧʨʦʜʫʢʪʠ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ, ʪʦʙʪʦ 10% 

ʧʝʨʦʢʩʠʜ ʢʘʨʙʘʤʽʜʫ, ʘʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 0,05% ʬʪʦʨʠʜʫ (ʨʦʟʯʠʥ ʥʘ ʧ'ʷʪʴ ʭʚʠʣʠʥ) 

ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʠʣʦ ʟʨʫʡʥʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ ʟʫʙʘ [157].  

ʊʘʢ ʩʘʤʦ ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʥʝʚʝʣʠʢʝ ʟʥʠʞʝʥʥʷ 

ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʧʽʩʣʷ ʦʙʨʦʙʢʠ 10% ʧʝʨʝʢʠʩʦʤ ʢʘʨʙʘʤʽʜʫ 

ʧʨʦʪʷʛʦʤ 8 ʛʦʜʠʥ ʟʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 42 ʜʥʽʚ, ʷʢʘ ʚʽʜʥʦʚʠʣʘʩʷ ʜʦ ʙʘʟʦʚʦʛʦ ʨʽʚʥʷ 

ʧʽʩʣʷ 7 ʜʥʽʚ [154]. ɺ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘʢʦʞ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʟʥʠʞʝʥʥʷ 

ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʝʤʘʣʽ ʧʽʩʣʷ ʟʥʝʙʘʨʚʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 35% ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ ʘʙʦ 35% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ [158-160]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ in vitro ʽʥʰʠʭ 

ʘʚʪʦʨʽʚ ʙʫʣʦ ʧʦʚʽʜʦʤʣʝʥʦ, ʱʦ 35% ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʥʝ ʫh ʢʦʜʞʫʻ ʝʤʘʣʴ, ʘ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʝʬʝʢʪʠ, ʧʨʦ ʷʢʽ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʚ ʣʽʪʝʨʘʪʫʨʽ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʚ'ʷʟʘʥʽ ʟ pH ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ [133].  

ɼʝʷʢʽ ʥʘʫʢʦʚʮʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʝʚʝʣʠʢʝ ʟʥʠʞʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʝʤʘʣʽ 

ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʪʨʴʦʤʘ ʨʽʟʥʠʤʠ 10%-ʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ 6 ʛʦʜʠʥ ʟʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 16 ʜʥʽʚ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʨʅ ʫ ʜʽʘʧʘʟʦʥʽ 

4,3-5 [159]. ɯʥʰʽ ʘʚʪʦʨʠ ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʙʝʟʨʝʮʝʧʪʫʨʥʽ ʧʨʦʜʫʢʪʠ ʚʠʙʽʣʶʚʘʥʥʷ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʭʣʦʨʠʪ ʥʘʪʨʽʶ ʽ ʣʠʤʦʥʥʫ ʢʠʩʣʦʪʫ ʟ pH 3,7, ʧʦʢʘʟʘʣʠ ʙʽʣʴʰʝ 

ʟʥʠʞʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʝʤʘʣʽ, ʥʽʞ ʪʽ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʝʨʝʢʠʩ [123; 161]. 

ʉʫʧʝʨʝʯʣʠʚʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʙʽʞʥʦʩʪʷʤʠ ʚ ʤʝʪʦʜʦʣʦʛʽʾ 

ʪʘ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ pH ʧʨʦʜʫʢʪʽʚ. ʅʘʷʚʥʽ ʜʘʥʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʨʦʟʨʽʟʥʷʣʠʩʷ ʟʘ ʪʠʧʦʤ ʟʫʙʽʚ (ʣʶʜʠʥʘ/ʙʠʢ ʘʙʦ ʦʙʨʦʙʣʝʥʠʡ/ 

ʥʝʦʙʨʦʙʣʝʥʠʡ) ʽ ʚʠʢʦʨʠʩʪʘʥʠʭ ʚʠʙʽʣʶʚʘʯʽʚ, ʯʘʩʫ ʦʙʨʦʙʢʠ ʡ ʨʦʟʯʠʥʽʚ ʜʣʷ 
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ʟʙʝʨʽʛʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʟ̔ ʥʘʫʢʦʚʮʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʙʠʯʘʯʫ ʝʤʘʣʴ, ʷʢʘ, 

ʷʢ ʧʦʚʽʜʦʤʣʷʣʦʩʷ, ʤʘʻ ʰʚʠʜʠhʡ ʨʦʟʚʠʪʦʢ ʫʰʢʦʜʞʝʥʥʷ, ʥʽʞ ʝʤʘʣʴ ʣʶʜʠʥʠ 

[158; 162]. 

ʋ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ, ʪʦʜʽ ʷʢ 

ʽʥʰʽ ï ʰʪʫʯʥʫ ʩʣʠʥʫ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʣʶʜʩʴʢʘ ʝʤʘʣʴ 

ʤʘʻ ʚʝʣʠʢʽ ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʩʪʨʫʢʪʫʨʽ, ʧʦʚ'ʷʟʘʥʽʡ ʟ̔ ʨʦʟʙʽʞʥʦʩʪʷʤʠ ʚ 

ʤʽʩʮʝʚʽʡ ʭʽʤʽʾ (ʨʽʟʥʽ ʨʽʚʥʽ ʤʽʥʝʨʘʣʽʟʘʮʽʾ, ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʽ ʚʦʜʠ), ʽ 

ʤʽʢʨʦʩʪʨʫʢʪʫʨʽ (ʬʨʘʢʮʽʾ ʥʝʦʨʛʘʥʽʯʥʠʭ ʢʨʠʩʪʘʣʽʚ ʽ ʦʨʛʘʥʽʯʥʦʛʦ ʤʘʪʨʠʢʩʫ) [163; 

164]. ʆʪʞʝ, ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʝʤʘʣʽ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʠʪʦʨʽʾ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ [163]. 

ʇʝʨʝʢʠʩ ʚʦʜʥʶ ʟʘʟʚʠʯʘʡ ʥʘʷʚʥʠʡ ʫ ʙʘʛʘʪʴʦʭ ʪʢʘʥʠʥʘʭ ʣʶʜʠʥʠ, ʪʘʢʠʭ ʷʢ 

ʣʝʛʝʥʽ, ʧʝʯʽʥʢʘ ʽ ʩʣʠʥʥʽ ʢʣʽʪʠʥʠ. ɯ ʚʥʫʪʨʽʰʥʽ, ʽ ʧʦʟʘʢʣʽʪʠʥʥʽ ʤʝʭʘʥʽʟʤʠ 

ʟʘʭʠʱʘʶʪʴ ʪʢʘʥʠʥʠ ʚʽʜ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ, ʚʠʢʣʠʢʘʥʦʾ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ [165]. 

ʌʝʨʤʝʥʪʠ, ʥʘʷʚʥʽ ʚ ʢʣʽʪʠʥʘʭ ʦʨʛʘʥʽʟʤʫ, ʪʘʢʽ ʷʢ ʢʘʪʘʣʘʟʘ, ʧʝʨʦʢʩʠʜʘʟʠ, 

ʛʣʫʪʘʪʦ̔ʥʧʝʨʦʢʩʠʜʘʟʘ ʽ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ, ʨʦʟʢʣʘʜʘʶʪʴ ʧʝʨʝʢʠʩ ʚʦʜʥʶ ʥʘ 

ʢʠʩʝʥʴ ʽ ʚʦʜʫ [166]. ʈʦʪʦʚʘ ʧʦʨʦʞʥʠʥʘ ʤʽʩʪʠʪʴ ʩʣʠʥʥʽ ʧʝʨʦʢʩʠʜʘʟʠ ʽ ʢʘʪʘʣʘʟʠ 

ʚ ʜʦʩʪʘʪʥʽʭ ʢʽʣʴʢʦʩʪʷʭ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʜʴ-ʷʢʠʤʠ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʚʧʣʠʚʘʤʠ 

ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ [166; 167]. ʇʨʦ ʞʦʜʝʥ ʨʠʟʠʢ ʤʽʩʮʝʚʦʾ ʡ ʟʘʛʘʣʴʥʦʾ 

ʪʦʢʩʠʯʥʦʩʪʽ ʥʝ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʜʣʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʱʦ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʟ 

ʧʝʨʝʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ [168].  

ɺʠʚʯʘʶʯʠ ʚʧʣʠʚ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʙʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʡ 

ʛʽʩʪʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, ʚʠʢʦʥʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 129 

ʧʘʮʽʻʥʪʽʚ ʚʽʢʦʤ 20-40 ʨʦʢʽʚ, ʷʢʠʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʮʝʜʫʨʫ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ. ʇʘʮʽʻʥʪʽʚ ʨʦʟʜʽʣʠʣʠ ʥʘ ʪʨʠ ʛʨʫʧʠ, ʚ ʫʩʭ̔ ʚʠʢʦʥʘʣʠ 

ʙʽʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʨʦʮʝʜʫʨʠ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʜʚʦʨʘʟʦʚʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ, ʧʽʩʣʷ 

ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʡʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʯʝʨʝʟ 14 ʜʥʽʚ ʟ̔ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʤʽʥʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ ʢʘʣʴʮʽʶ, ʷʢʝ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʦʥ-ʩʝʣʝʢʪʠʚʥʦʛʦ 

ʝʣʝʢʪʨʦʜʘ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʚ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʧʨʠ 

ʚʠʙʽʣʶʚʘʥʥʽ ʟʫʙʽʚ, ʤʘʢʩʠʤʘʣʴʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫
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ʩʠʩʪʝʤʠ ʬʦʪʦʚʠʙʽʣʶʚʘʥʥʷ; ʥʘʡʥʠʞʯʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ ʢʘʣʴʮʽʶ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ ʩʠʩʪʝʤʠ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʟ̔ ʭʽʤʽʯʥʦʶ 

ʘʢʪʠʚʘʮʽʻʶ. ʇʨʦʚʝʜʝʥʥʷ ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʡʥʦʾ ʪʝʨʘʧʽʾ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ 

ʨ̔ ʚʥʷ ʢʘʣʴʮʽʶ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʦʙʩʪʝʞʫʚʘʥʠʭ.  

ɼʽʷ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʪʦʜʠʢ ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʥʝʙʘʨʚʣʝʥʥʷ 

ʦʨʛʘʥʽʯʥʦʛʦ ʤʘʪʨʠʢʩʫ ʤʽʞʝʤʘʣʝʚʠʭ ʧʨʠʟʤ, ʚʠʤʠʚʘʥʥʷ ʢʘʣʴʮʽʶ ʽ ʬʦʩʬʦʨʫ, 

ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʛʣʠʙʦʢʠʭ ʰʘʨʽʚ ʝʤʘʣʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʟʫʙʘ. 

1.5. ʋʩʢʣʘʜʥʝʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʠʙʽʣʶʚʘʥʥʽ ʟʫʙʽʚ. ɿʘʩʦʙʠ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʛʘʪʠʚʥʠʤ ʧʨʦʷʚʘʤ  

ʇʨʦ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʧʨʦʮʝʜʫʨ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʥʘ ʪʚʝʨʜʽ ʪʘ ʤ'ʷʢʽ 

ʪʢʘʥʠʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʚ ʣʽʪʝʨʘʪʫʨʽ [169], ʽ ʩʪʦʩʫʚʘʚʩʷ ʚʽʥ 

ʥʘʩʘʤʧʝʨʝʜ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ ʽ ʧʦʜʨʘʟʥʝʥʥʷ ʷʩʝʥ ʘʙʦ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. ɯʥʰʽ 

ʝʬʝʢʪʠ ʦʭʦʧʣʶʶʪʴ ʥʝʟʥʘʯʥʠʡ ʦʨʪʦʜʦʥʪʠʯʥʠʡ ʨʫʭ ʟʫʙʽʚ  ̔ ʩʢʨʦʥʝʚʦ-

ʥʠʞʥʴʦʱʝʣʝʧʥʫ ʜʠʩʬʫʥʢʮʽʶ ʯʝʨʝʟ ʪʨʠʚʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʧʠ [170].  

ɺʠʚʯʘʶʯʠ ʚʧʣʠʚ ʩʠʩʪʝʤ ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʝʤʘʣʽ ʟʫʙʽʚ, ʟʘ ʧʝʨʽʦʜ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚ ʜʦʤʘʰʥʽʭ 

ʫʤʦʚʘʭ, ʫʢʨʘʾʥʩʴʢʽ ʚʯʝʥʽ ʦʪʨʠʤʘʣʠ ʪʘʢ̔ ʨʝʟʫʣʴʪʘʪʠ: ʚʠʙʽʣʶʚʘʣʴʥʽ ʩʤʫʞʢʠ ʜʣʷ 

ʟʫʙʽʚ çBlend-a-med 3D White Luxeè ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʝʬʝʢʪ ʟʘʚʜʷʢʠ 

ʥʘ̫ʚʥʦʩʪʽ ʚ ʩʢʣʘʜʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 5,25%, ʘʣʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʦʛʦ 

ʟʥʠʞʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ. ɺʠʙʽʣʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʟʫʙʽʚ çBrilliantè 

ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʢʦʤʧʘʥʽʾ çLornameadè ʤʘʻ ʥʠʟʴʢʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʽ 

ʩʫʪʪʻʚʦ ʥʝ ʟʥʠʞʫʻ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʝʤʘʣʽ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʜʦʤʘʰʥʴʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʡʦʛʦ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʣʽʢʘʨʷ ʥʝ 

ʯʘʩʪʽʰʝ ʦʜʥʦʛʦ ʨʘʟʫ ʟʘ ʧʽʚ ʨʦʢʫ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʢʫʨʩ 

ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʡʥʦʾ ʪʝʨʘʧʽʾ [171; 172]. 

ɿʘ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʘʥʪʠʩʝʧʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ, ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ, ʽ ʟʫʙʥʽ ʧʘʩʪʠ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʽʥʛʨʝʜʽʻʥʪʘʤʠ ʜʣʷ 
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ʟʘʧʦʙʽʛʘʥʥʷ ʟʦʚʥʽʰʥʴʦʤʫ ʟʥʝʙʘʨʚʣʝʥʥ ʁʡ ʫʪʚʦʨʝʥʥ ʁʟʫʙʥʦʛʦ ʢʘʤʝʥʶ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ [173]. 

ʉʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʤʽʨʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ 

(ʛʽʧʝʨʝʩʪʝʟʽʷ) ʥʘʫʢʦʚʮʽ ʚʠʦʢʨʝʤʣʶʶʪʴ ʩʪʘʥ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ 

(ʨʝʛʫʣʷʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʩʪ ʫ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ, ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʫ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʢʣʽʥʽʢʘʭ) [174-177].  

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ ʅʘʟʘʨʝʥʢʦ ɿ. ʖ. (2016), ʱʦʜʦ ʚʠʚʯʝʥʥʷ 

ʢʣʽʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ñDashò  ̔ ñArde Lumineò ʟ̔ 

ʧʦʨʽʚʥʷʥʥʷʤ ʾʭʥʽʭ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ  ̔ʚʠʚʯʝʥʥʷʤ ʛʽʧʝʨʝʩʪʝʟʽʾ ʷʢ 

ʥʘʡʯʘʩʪʽʰʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʚʽʪʘʣʴʥʠʭ ʟʫʙʽʚ, 

ʩʚʽʜʯʠʪʴ: ʩʠʩʪʝʤʠ ñDashò  ̔ñArde Lumine K 35%ò ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ ʢʣʽʥʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʙʽʣʴʰʝ ʚʠʨʘʞʝʥʘ ʫ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ñDashò. ʇʽʩʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʩʠʩʪʝʤ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʪʘʢʝ ʫʩʢʣʘʜʥʝʥʥʷ ʷʢ ʛʽʧʝʨʝʩʪʝʟʽʷ, 

ʩʪʫʧʽʥʴ  ̔ʯʘʩʪʦʪʘ ʷʢʦʾ ʙʽʣʴʰʝ ʚʠʨʘʞʝʥ ̔ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ñDashò. 

ʇʝʨʝʚʘʛʠ ʡ ʥʝʜʦʣʽʢʠ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʾʭ ʧʨʘʢʪʠʯʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ [178].  

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʫʙʠ, ʷʢʽ ʤʘʶʪʴ ʢʣʽʥʽʯʥʠʡ 

ʜʽʘʛʥʦʟ çʜʠʩʢʦʣʦʨʠʪè, ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ ʪʘ 

ʧʽʜʚʠʱʝʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʝʥʪʠʥʫ [179-182]. 

ʉʝʨʝʜ ʟʘʩʦʙʽʚ  ̔ ʤʝʪʦʜʽʚ ʧʨʠʧʠʥʝʥʥʷ ʛʽʧʝʨʝʩʪʝʟʽʾ ʷʢ ʦʩʥʦʚʥʦʛʦ 

ʫʩʢʣʘʜʥʝʥʥʷ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ ʜʦʩʣʽʜʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʫʙʥʽ ʧʘʩʪʠ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ʜʝʥʪʠʥʫ, 

ʟʘʢʫʧʦʨʶʶʯʠ ʜʝʥʪʠʥʥ̔  ʢʘʥʘʣʴʮʽ [183]; ʣʽʢʫʚʘʥʥʷ ʯʫʪʣʠʚʠʭ ʟʫʙʽʚ ʦʢʩʘʣʘʪʥʦʶ 

ʩʤʫʞʢʦʶ [184]; ʟʥʠʞʝʥʥʷ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʜʝʥʪʠʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʫʙʥʦʾ ʧʘʩʪʠ 

ʟ ʥʘʥʦ-ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʦʤ [185]; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʘʟʝʨ ʽ ʮʽʘʥʦʘʢʨʠʣʘʪ [186; 

187]. 

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʣʘʟʝʨʥʦʛʦ, ʩʚʽʪʣʦʢʘʪʘʣʽʪʠʯʥʦʛʦ ʽ ʭʽʤʽʯʥʦʛʦ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʟʘ ʾʭʥʽʤ ʚʧʣʠʚʦʤ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʛʽʧʝʨʝʩʪʝʟʽʾ ʟʫʙʽʚ ʚʠʷʚʠʣʘ, 

ʱʦ ʧʦʧʨʠ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʡʥʦʾ ʪʝʨʘʧʽʾ ʧʨʦʪʷʛʦʤ 2 ʪʠʞʥʽʚ ʜʦ 

ʧʨʦʮʝʜʫʨʠ, ʛʽʧʝʨʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ ʥʝ ʧʨʠʧʠʥʷʣʘʩʷ  ̔ ʧʽʜ ʯʘʩ, ʽ ʧʽʩʣʷ ʾʾ 
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ʟʘʚʝʨʰʝʥʥʷ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʥʘʡʚʠʫɦ ʯʘʩʪʦʪʫ ʚʠʥʠʢʥʝʥʥʷ 

ʛʽʧʝʨʝʩʪʝʟʽʾ ʟʫʙʽʚ ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʚʽʪʣʦʢʘʪʘʣʽʪʠʯʥʦʛʦ ʡ ʭʽʤʽʯʥʦʛʦ 

ʩʧʦʩʦʙʽʚ. ʆʪʞʝ, ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ʪʝʨʘʧʽ ʁ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʜʝʩʝʥʩʠʪʘʡʟʝʨʽʚ ʜʦ ʽ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ [188; 189]. 

ʅʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ ʚʯʝʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʫ ʉʧʣʽʪʘ ʡ ʫʥʽʚʝʨʩʠʪʝʪʫ ɿʘʛʨʝʙʘ 

(ʍʦʨʚʘʪʽʷ), ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʦʮʽʥʢʦʶ ʮʠʪʦʪʦʢʩʠʯʥʦʛʦ ʡ ʛʝʥʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ 

ʟʚʠʯʘʡʥʠʭ  ̔ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʚʠʜʽʚ ʟʫʙʥʦʾ ʧʘʩʪʠ ʥʘ ʢʣʽʪʠʥʠ ʩʣʠʟʦʚʦʾ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ, ʚʠʷʚʠʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʠʭ ʚʠʜʽʚ ʟʫʙʥʦʾ ʧʘʩʪʠ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʦʙʤʝʞʝʥʠʡ ʙʽʦʣʦʛʽʯʥʦ ʩʣʘʙʢʠʡ ʛʝʥʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʥʘ 

ʝʧʽʪʝʣʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ [190]. 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʠʯʠʥʦʶ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʥʘ ʪʚʝʨʜʽ ʪʢʘʥʠʥʠ ʟʫʙʘ, ʷʢʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʤʽʢʨʦʝʨʦʟʽʡ, ʻ ʥʝ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʝʨʝʢʠʩʥʠʭ 

ʚʠʙʽʣʶʚʘʯʽʚ, ʘ ʾʭʥ ̫ ʢʠʩʣʦʪʥʽʩʪʴ (ʨʅ). ʨʅ ʨʽʟʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʩʠʩʪʝʤ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 3,7 ʜʦ 11,2, ʘ ʨʅ ʛʝʣʽʚ ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ï ʚʽʜ 3,7 

ʜʦ 6,5. ʋ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ ʚʠʙʽʣʶʚʘʥʥʷ ʨʅ ʩʢʣʘʜʫ ʥʝʡʪʨʘʣʴʥʠʡ ʘʙʦ 

ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ [179]. 

ʏʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ ï ʮʝ ʟʚʠʯʘʡʥʠʡ ʢʣʽʥʽʯʥʠʡ ʧʦʙʽʯʥʠʡ ʝʬʝʢʪ, ʦɦ ʚʠʥʠʢʘʻ 

ʫ ʜʚʦʭ ʪʨʝʪʠʥ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʦʤʘʰʥʽ ʟʘʩʦʙʠ ʜʣʷ ʧʨʦʮʝʜʫʨʠ. 

ɹʽʣʴʰʽʩʪʴ (55%) ʤʦʞʫʪʴ ʚʽʜʯʫʚʘʪʠ ʩʝʨʝʜʥʶ ʯʫʪʣʠʚʽʩʪʴ, ʪʦʜʽ ʷʢ 10% ï ʧʦʤʽʨʥʫ, 

ʽ ʪʽʣʴʢʠ 4% ʤʦʞʫʪʴ ʚʽʜʯʫʚʘʪʠ ʩʠʣʴʥʫ ʯʫʪʣʠʚʽʩʪʴ [169]. ʉʠʤʧʪʦʤʠ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʣʽʢʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʯʝʨʝʟ 2-3 ʜʥʽ, ʤʦʞʫʪʴ 

ʪʨʠʚʘʪʠ 3-4 ʛʦʜʠʥʠ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʢʘʧʠ [52] ʽ ʧʨʠʧʠʥʷʶʪʴʩʷ ʥʝʚʜʦʚʟʽ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ [67].  

ɺ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘʢʦʞ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʪʠʤʯʘʩʦʚʫ ʯʫʪʣʠʚʩ̔ʪɹ 

ʟʫʙʽʚ ʧʨʠ ʚʠʙʽʣʶʚʘʥʥʽ, ʷʢʘ ʪʨʠʚʘʣʘ ʜʦ 4 ʜʥʽʚ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʣʽʢʫʚʘʥʥʷ [191; 

192]. ʇʨʦʪʝ, ʟʘ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ, ʧʦʤʽʨʥʘ ʯʫʪʣʠʚʩ̔ʪɹ ʤʦʞʝ ʪʨʠʚʘʪʠ ʜʦ 39 

ʜʥʽʚ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ [193]. ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ 

ʧʦʨʽʚʥʷʥʦ ʜʚʽ ʨʽʟʥʽ ʤʘʨʢʠ 10% ʧʝʨʝʢʠʩʫ ʢʘʨʙʘʤʽʜʫ ʽ ʧʦʚʽʜʦʤʣʝʥʦ, ʱʦ ʚʽʜ 40 ʜʦ 

42% ʨʝʩʧʦʥʜʝʥʪʽʚ ʤʘʣʠ ʥʘʜʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ [194]. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʜʫʢʪʽʚ ʟ̔ ʚʠʠɦʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʧʝʨʦʢʩʠʜʫ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ 
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ʯʫʪʣʠʚʦʩʪʽ [195]. ʊʘʢʦʞ ʙʫʣʦ ʧʦʚʽʜʦʤʣʝʥʦ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʯʘʩʪʦʪʠ (65-75%) 

ʛʽʧʝʨʝʩʪʝʟʽʾ ʟʫʙʽʚ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʦɦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʝʨʦʢʩʠʜʫ ʟ 

ʧʝʨʝʚʠʱʝʥʥʷʤ ʥʘ 30% ʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʧʣʘ [196]. ɺ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʧʦʨʽʚʥʶʚʘʣʠ ʤʝʪʦʜʠ ʚʠʙʽʣʶʚʘʥʥʷ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ, ʫ ʢʣʽʥʽʮʽ ʡ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥ ̫ʚʠʙʽʣʶʚʘʯʽʚ ʙʝʟ ʨʝʮʝʧʪʘ ʽ ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʚʩʽ ʤʝʪʦʜʠ ʚʠʢʣʠʢʘʣʠ 

ʧʦʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ ʽ ʧʦʜʨʘʟʥʝʥʥʷ ʷʩʝʥ, ʷʢʽ ʧʨʠʧʠʥʷʣʠʩʷ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʝʨʝʨʠʚʘʥʥʷ ʣʽʢʫʚʘʥʥʷ [197]. 

ɽʪʽʦʣʦʛʽʷ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʘ ʽ ʧʦʛʘʥʦ 

ʚʠʚʯʝʥʘ [76]. ɺʚʘʞʘʪʁʴ, ʱʦ ʯʫʪʣʠʚʽʩʪʴ ʚʠʢʣʠʢʘʥʘ ʜʠʬʫʟʽʻʶ ʧʦʙʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʨʦʟʱʝʧʣʝʥʥʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʡ ʧʝʨʦʢʩʠʜʫ 

ʢʘʨʙʘʤʽʜʫ ʯʝʨʝʟ ʜʝʥʪʠʥʥʽ ʢʘʥʘʣʴʮʽ [198]. ɻʣʽʮʝʨʠʥ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʨʦʣ̔ ʥʦʩʽʷ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʘʛʝʥʪʽʚ, ʻ ʛʽʜʨʦʬʽʣʴʥʠʤ ʽ ʚʠʢʣʠʢʘʻ 

ʜʝʛʽʜʨʘʪʘʮʽʶ ʩʪʨʫʢʪʫʨʠ ʟʫʙʽʚ, ʱʦ ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʩʠʣʝʥʥʷ 

ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ [193]. ʌʪʦʨʠʜ, ʥʽʪʨʘʪ ʢʘʣʽʶ ʡ ʘʤʦʨʬʥʠʡ ʬʦʩʬʘʪ ʢʘʣʴʮʽʶ 

(ACP) ʙʫʣʦ ʚʚʝʜʝʥʦ ʚ ʦʩʪʘʥʥʽ ʧʨʦʜʫʢʪʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʪʘ / 

ʘʙʦ ʜʝʤʽʥʝʨʘʣʽʟʘʮʽʾ ʝʤʘʣʽ [199]. 

ʆʜʥʘʢ ʜʦʩʪʫʧʥʘ ʣʽʪʝʨʘʪʫʨʘ ʧʨʦ ʢʦʨʠʩʥʽ ʝʬʝʢʪʠ ʮʠʭ ʘʛʝʥʪʽʚ ʩʫʧʝʨʝʯʣʠʚʘ. 

ɻʽʥʽʛʝʨ ʄ. ʪʘ ʽʥ. [200] ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʛʽʧʝʨʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ 

ʜʣʷ ʚʠʙʽʣʶʚʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʟ 16% ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ ʟ ʘʤʦʨʬʥʠʤ 

ʬʦʩʬʘʪʦʤ ʢʘʣʴʮʽʶ (ACP), ʥʽʞ ʙʝʟ ACP. ɺ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ [201] 

ʧʦʚʽʜʦʤʣʷʣʦʩʷ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʥʽʪʨʘʪʫ ʽ ʬʪʦʨʠʜʫ ʢʘʣʽʶ ʫ ʚʠʙʽʣʶʚʘʣʴʥʦʤʫ 

ʧʨʦʜʫʢʪʽ ʟ 10% ʧʝʨʝʢʠʩʦʤ ʢʘʨʙʘʤʽʜʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʩʣʘʙʰʦʾ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ, 

ʥʽʞ ʢʦʥʪʨʦʣʴʥʠʡ ʧʨʦʜʫʢʪ ʧʽʜ ʯʘʩ ʜʚʦʪʠʞʥʝʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʜʦʤʘʰʥʽʭ 

ʫʤʦʚʘʭ. ɺ ʦʜʥʽʡ ʟ̔ ʧʨʘʮʴ ʧʦʨʽʚʥʷʣʠ ʜʚʘ ʧʨʦʜʫʢʪʠ ʟ ʨʽʟʥʠʤʠ 

ʜʝʩʝʥʩʠʙʽʣʽʟʘʮʽʡʥʠʤʠ ʘʛʝʥʪʘʤʠ ʽ ʧʦʚʽʜʦʤʠʣʠ, ʱʦ 15% ʧʝʨʦʢʩʠʜ ʢʘʨʙʘʤʽʜʫ ʟ 

ʥʽʪʨʘʪʦʤ ʢʘʣʽʶ  ̔ ʬʪʦʨʠʜʦʤ ʥʝ ʧʦʢʘʟʘʣʠ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʚ ʯʫʪʣʠʚʦʩʪʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ 16% ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ ʟ ʘʤʦʨʬʥʠʤ ʬʦʩʬʘʪʦʤ ʢʘʣʴʮʽʶ [69]. 

ɼʝʷʢʽ ʘʚʪʦʨʠ ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʣʶ, ʷʢʠʡ ʤʽʩʪʠʪʴ 5% ʥʽʪʨʘʪʫ 

ʢʘʣʽʶ ʽ 2% ʬʪʦʨʠʜʫ ʥʘʪʨʽʶ, ʧʝʨʝʜ ʧʨʦʮʝʜʫʨʦʶ ʚ ʦʬʽʩʽ ʟ 35% ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ 

ʟʥʠʞʫʻ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ [202]. ʊʘʢʦʞ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʢʦʨʦʪʠhʡ ʯʘʩ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ (1 ʛʦʜʠʥʘ ʟʘ ʜʝʥʴ ʟʘʤʽʩʪʴ 8 ʛʦʜʠʥ ʟʘ ʜʝʥʴ ʧʨʠ ʦʙʨʦʙʮʽ 10% 

ʧʝʨʝʢʠʩʦʤ ʢʘʨʙʘʤʽʜʫ) ʩʧʨʠʷʚ ʟʥʠʞʝʥʥ ʁ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ [203]. ɺ ʽʥʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʦʧʠʩʘʥʦ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʥʽʪʨʘʪʫ ʢʘʣʽʶ ʤʘʣʦ ʚʧʣʠʚʘʣʘ ʥʘ 

ʯʫʪʣʠʚʽʩʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 30% ʧʝʨʝʢʠʩʫ ʢʘʨʙʘʤʽʜʫ ʟʘ ʢʦʨʦʪʰʦʾ ʪʨʠʚʘʣʦʩʪ̔ 

ï 1 ʛʦʜʠʥʘ ʟʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 10 ʜʥʽʚ [204].  

ʆʪʞʝ, ʟ ʣʽʪʝʨʘʪʫʨʠ ʦʯʝʚʠʜʥʦ, ʱʦ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ ʜʦʩʽ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʦʰʠʨʝʥʠʤ ʢʣʽʥʽʯʥʠʤ ʧʦʙʽʯʥʠʤ ʝʬʝʢʪʦʤ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ. ʆʜʥʘʢ ʯʫʪʣʠʚʽʩʪʴ 

ʪʠʤʯʘʩʦʚʘ ʽ ʧʨʠʧʠʥʷʻʪʴʩʷ ʥʝʚʜʦʚʟʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʠʙʽʣʶʚʘʥʥʷ. ɼʦʜʘʚʘʥʥʷ 

ʜʝʩʝʥʩʠʙʽʣʽʟʘʮʽʡʥʠʭ ʩʧʦʣʫʢ, ʪʘʢʠʭ ʷʢ ʥʽʪʨʘʪ ʢʘʣʽʶ, ʬʪʦʨʠʜ ʽ ʘʤʦʨʬʥʠʡ ʬʦʩʬʘʪ 

ʢʘʣʴʮʽʶ (ACP), ʥʝ ʧʨʠʧʠʥʷʻ ʥʘʜʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʧʦʚʥʽʩʪʶ, ʘʣʝ ʤʦʞʝ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤ ʫ ʾʾ ʧʦʩʣʘʙʣʝʥʥʽ.  

ɼʝʷʢʽ ʧʘʮʽʻʥʪʠ ʤʦʞʫʪʴ ʚʽʜʯʫʚʘʪʠ ʧʦʜʨʘʟʥʝʥʥʷ ʷʩʝʥ ʘʙʦ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʜʦʤʘʰʥʽʭ ʧʨʦʮʝʜʫʨ ʚʠʙʽʣʶʚʘʥʥʷ. ʂʣʽʥʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 10% ʧʝʨʝʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ ʚ ʩʧʝʮʽʘʣʴʥʦ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʢʘʧʘʭ ʧʦʢʘʟʘʣʠ ʧʦʜʨʘʟʥʝʥʥʷ ʷʩʝʥ ʫ 25-40% ʧʘʮʽʻʥʪʽʚ ʧʽʜ ʯʘʩ 

ʣʽʢʫʚʘʥʥʷ [193; 205]. ʇʦʜʨʘʟʥʝʥʥʷ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʝ 

ʥʝʧʨʘʚʠʣʴʥʦʶ ʧʦʩʘʜʢʦʶ ʢʘʧʠ, ʧʽʜʪʽʢʘʥʥʷʤ ʥʘ ʷʩʥʘ ʽ/ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʜʣʠʰʢʫ ʤʘʪʝʨʽʘʣʫ [52]. ʇʝʨʝʢʠʩ ʚʦʜʥʶ ï ʮʝ ʩʠʣʴʥʠʡ ʦʢʠʩʣʶʚʘʯ, ʘ ʚʠʱ̔  

ʢʦʥʮʝʥʪʨʘʮʽʾ (30-35%) ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʦʧʽʢʠ ʷʩʝʥ ʘʙʦ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

[76].  

ʇʨʦʬʝʩʽʡʥʝ ʚʠʙʽʣʶʚʘʥʥʷ ʚʽʪʘʣʴʥʠʭ ʟʫʙʽʚ ʭʽʤʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʧʨʦʚʦʜʠʣʠ 

ʚ 36 ʧʘʮʽʻʥʪʽʚ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʥʘ 3 ʛʨʫʧʠ, ʟ ʦʜʥʘʢʦʚʦʶ ʚʽʜʩʦʪʢʦʚʦʶ ʛʨʘʜʘʮʽʻʶ 

ʢʦʣʴʦʨʽʚ ʟʘ ʰʢʘʣʦʶ Vita ("VITA Zahnfabrik", ʅʽʤʝʯʯʠʥʘ). ʇʘʮʽʻʥʪʘʤ I ʛʨʫʧʠ 

ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʧʨʦʚʦʜʠʣʠ ʨʝʤʽʥʝʨʘʣʽʟʫʚʘʣʴʥʫ ʪʝʨʘʧʽʶ ʛʝʣʝʤ 

çR.O.C.S. Medical Mineralsè ("R.O.C.S.", ʐʚʝʡʮʘʨʽʷ); II ʛʨʫʧʠ ï 5% ʨʦʟʯʠʥʦʤ 

ʛʣʽʮʝʨʦʬʦʩʬʘʪʫ ʢʘʣʴʮʽʶ. ʋ III ʛʨʫʧʽ ʨʝʤʽʥʝʨʘʣʽʟʫʚʘʣʴʥʫ ʪʝʨʘʧʽ ʁ ʥʝ 

ʧʨʦʚʦʜʠʣʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ ʚʠʟʥʘʯʘʣʠ ʯʝʨʝʟ 10 ʜʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʥʥʷ ʟʘ ʽʥʜʝʢʩʘʤʠ ʧʦʰʠʨʝʥʦʩʪʽ ʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʽʧʝʨʝʩʪʝʟʽʾ ʟʫʙʽʚ, ʪʝʩʪʦʤ 

ʝʤʘʣʝʚʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʦʙʤʽʥʫ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ. 

ʇʦʤʽʪʥʽʰʝ ʚʠʩʚʽʪʣʝʥʥʷ ʟʫʙʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ, ʥʠʟʴʢʽ 
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ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʧʦʰʠʨʝʥʦʩʪʽ ʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʽʧʝʨʝʩʪʝʟʽʾ ʟʫʙʽʚ, ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʧʦʢʘʟʥʠʢʽʚ ʫʤʽʩʪʫ ʢʘʣʴʮʽʶ, ʥʝʦʨʛʘʥʽʯʥʠʭ ʬʦʩʬʘʪʽʚ, ʤʘʛʥʽʶ ʡ ʚʠʱʫ ʘʢʪʠʚʥʽʩʪʴ 

ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʫ ʟʤʽʰʘʥʽʡ ʩʣʠʥʽ ʚʠʷʚʠʣʠ ʚ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ, ʜʝ ʚʠʙʽʣʶʚʘʥʥʷ 

ʟʫʙʽʚ ʧʦʻʜʥʫʚʘʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʝʤʽʥʝʨʘʣʽʟʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʪʦʙʪʦ 

ʫʩʫʥʝʥʥʷ ʜʠʩʢʦʣʦʨʠʪʫ ʚʽʪʘʣʴʥʠʭ ʟʫʙʽʚ ʭʽʤʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʻ ʝʬʝʢʪʠʚʥʠʤ, 

ʧʨʦʪʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʢʘʨʽʻʩʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ, ʚʠʥʠʢʥʝʥʥʷ 

ʛʽʧʝʨʝʩʪʝʟʽʾ ʜʝʥʪʠʥʫ  ̔ ʧʦʪʨʝʙʫʻ ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʧʦʻʜʥʘʥʥʷ ʟ ʤʽʩʮʝʚʦʶ 

ʨʝʤʽʥʝʨʘʣʽʟʫʚʘʣʴʥʦʶ ʪʝʨʘʧʽʻʶ. ʇʽʜʚʠʱʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ ʪʘ ʜʝʥʪʠʥʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʤʽʥʝʨʘʣʽʟʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʩʧʨʠʷʣʦ ʜʦʩʢʦʥʘʣʽʦhʤʫ 

ʚʠʩʚʽʪʣʝʥʥʶ ʟʫʙʽʚ ʫ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 68 %, ʚʽʜʩʫʪʥʦʩʪʽ ʛʽʧʝʨʝʩʪʝʟʽʾ ʪʚʝʨʜʠʭ 

ʪʢʘʥʠʥ, ʧʦʢʨʘʱʘʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʦʙʤʽʥʫ ʚ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ çStomysensè (çBioRepairè) ʥʘ ʦʩʥʦʚʽ ʮʠʥʢʦ-

ʟʘʤʽʱʝʥʦʛʦ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ ʢʘʨʙʦʥʘʪʫ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʦʧʦʣʽʩʢʫʚʘʯʝʤ çROCS 

Sensitiveè ʽ ʧʽʥʢʠ ʜʣʷ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ çSplat Iney Snow-Foamè ʜʣʷ 

ʚʠʙʽʣʶʚʘʥʥ ̫ ʟʫʙʽʚ, ʥʘ ʜʫʤʢʫ ʜʦʩʣʽʜʥʠʢʽʚ, ʚʠʷʚʠʣʦʩ ̫ ʥʘʡʝʬʝʢʪʠʚʥʽʠhʤ 

ʤʝʪʦʜʦʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʡ ʣʽʢʫʚʘʥʥʷ ʛʽʧʝʨʝʩʪʝʟʽʾ ʧʽʩʣʷ ʭʽʤʽʯʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ. 

ʇʘʮʽʻʥʪʘʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʝʤʽʥʝʨʘʣʽʟʫʚʘʣʴʥʫ ʪʝʨʘʧʽ ʁʨʽʟʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʋ 

ʧʝʨʰʽʡ ʛʨʫʧʽ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʠ ʧʘʮʽʻʥʪʽʚ ʦʙʨʦʙʣʷʣʠ ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʡʥʠʤ 

ʣʘʢʦʤ çStomysensè (çBioRepairè), ʙʫʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʧʦʣʽʩʢʫʚʘʯʘ çROCS Sensitiveè ʽ ʧʽʥʢʠ ʜʣʷ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ çSplat Iney Snow-

Foamè ʫ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ. ɿʫʙʠ ʧʘʮʽʻʥʪʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ ʦʙʨʦʙʣʷʣʠ ʣʘʢʦʤ 

çStomysensè (çBioRepairè), ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʟʘʩʦʙʽʚ ʥʝ ʙʫʣʦ. ʋ ʪʨʝʪʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʡʥʫ ʪʝʨʘʧʽ ʁ ʥʝ 

ʧʨʦʚʦʜʠʣʠ. ʇʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʩʢʘʨʛʠ ʥʘ ʛʽʧʝʨʝʩʪʝʟʽʶ ʟʫʙʽʚ ʙʫʣʠ ʚ 75 ʧʘʮʽʻʥʪʽʚ 

(100%). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʛʽʧʝʨʝʩʪʝʟʽʾ ʟʫʙʽʚ ʩʪʘʥʦʚʠʣʘ 3 ʙʘʣʠ ʟʘ ʰʢʘʣʦʶ ʐʠʬʬʘ. 

ʂʦʥʪʨʦʣʴʥʠʡ ʦʛʣʷʜ ʧʘʮʽʻʥʪʽʚ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʪʨʠ ʜʥʽ ʡ ʯʝʨʝʟ ʪʠʞʜʝʥʴ ʧʽʩʣʷ 

ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ. ʅʘʡʙʽʣʴʰʝ ʩʢʘʨʛ ʥʘ ʛʽʧʝʨʝʩʪʝʟʽʶ ʟʫʙʽʚ ʯʝʨʝʟ 3 ʽ 7 ʜʥʽʚ 

ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʤʘʣʠ ʧʘʮʽʻʥʪʠ ʪʨʝʪʴʦʾ ʛʨʫʧʠ, ʜʝ ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʡʥʫ ʪʝʨʘʧʽʶ 

ʥʝ ʧʨʦʚʦʜʠʣʠ. ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ ʙʫʣʦ ʚʩʴʦʛʦ 5 ʦʩʽʙ (6,6%), ̫ ʢʽ ʤʘʣʠ 

ʥʘʜʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ. ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʧʝʨʰʦʾ ʛʨʫʧʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 3 
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ʣʶʜʠʥʠ (4%) ʟ̔ ʛʽʧʝʨʝʩʪʝʟʽʻʶ ʟʫʙʽʚ, ʷʢʘ ʪʨʠʚʘʣʘ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʜʥʽʚ ʧʽʩʣʷ 

ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ [206-208]. 

 

ɺʠʩʥʦʚʦʢ 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʧʨʦ ʩʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʚʧʣʠʚʫ 

ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʥʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʝʤʘʣʽ ʪʘ ʜʝʥʪʠʥʫ.  

ɺʠʟʥʘʯʝʥʦ ʥʠʟʢʫ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ 

ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ, ʪʦʤʫ ʻ ʧʦʪʨʝʙʘ ʨʦʟʚʠʚʘʪʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʧʨʦʪʦʢʦʣ ʜʣʷ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʥʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʝʤʘʣʽ ʪʘ 

ʜʝʥʪʠʥʫ. ʅʝʨʦʟʢʨʠʪʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ ʟʤʽʥʫ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʝʤʘʣʽ, 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʝʚʦʾ ʜʽʣʷʥʢʠ ʝʤʘʣʽ ʪʘ ʧʨʠʣʝʛʣʦʛʦ ʜʝʥʪʠʥʫ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥ ̔ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʨʽʟʥʠʭ ʚʠʜʽʚ. 

ɽʪʽʦʣʦʛʽʷ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʘ ʽ ʧʦʛʘʥʦ 

ʚʠʚʯʝʥʘ. ʋ ʮʽʣʦʤʫ, ʦʯʝʚʠʜʥʦ, ʱʦ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ  ï ʮʝ ʟʘʛʘʣʴʥʠʡ ʢʣʽʥʽʯʥʠʡ 

ʧʦʙʽʯʥʠʡ ʝʬʝʢʪ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʾ ʧʨʦʮʝʜʫʨʠ. ʆʜʥʘʢ ʯʫʪʣʠʚʽʩʪʴ ʪʠʤʯʘʩʦʚʘ ʽ 

ʧʨʠʧʠʥʷʻʪʴʩʷ ʥʝʚʜʦʚʟʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ. 

ɼʦʜʘʚʘʥʥʷ ʜʝʩʝʥʩʠʙʽʣʽʟʘʮʽʡʥʠʭ ʩʧʦʣʫʢ, ʪʘʢʠʭ ʷʢ ʥʽʪʨʘʪ ʢʘʣʽʶ, ʬʪʦʨʠʜ ʽ 

ʘʤʦʨʬʥʠʡ ʬʦʩʬʘʪ ʢʘʣʴʮʽʶ, ʥʝ ʧʨʠʧʠʥʷʻ ʥʘʜʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʧʦʚʥʽʩʪʶ, ʘʣʝ 

ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʾʾ ʧʦʩʣʘʙʣʝʥʥʷ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʥʘ ʪʝʤʫ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʝʤʘʻ 

ʻʜʠʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʱʦʜʦ ʙʝʟʧʝʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʪʘ ʾʭʥʴʦʾ ʜʽʾ ʚ 

ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʱʦ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʂʨʽʤ ʪʦʛʦ, ʯʽʪʢʦ ʥʝ ʚʠʟʥʘʯʝʥʦ ʧʦʢʘʟʘʥʥʷ ʽ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ ʤʝʪʦʜʽʚ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ; ʥʝ ʚʽʜʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʽ ʧʽʜʙʽʨ ʟʘʩʦʙʽʚ 

ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ; ʥʝ ʚʠʟʥʘʯʝʥʦ 

ʫʩʢʣʘʜʥʝʥʥʷ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ. ʅʝʜʦʩʪʘʪʥʴʦ 

ʜʦʩʣʽʜʞʝʥʦ ʧʨʦʮʝʩʠ ʜʝ- ʽ ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʾ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ  ʝʤʘʣʽ ʧʽʩʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ.  

ʇʽʜʙʠʚʘʶʯʠ ʧʽʜʩʫʤʦʢ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ 

ʟʘʩʦʙʽʚ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ. 
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ʈʆɿɼɯʃ II 

ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

2.1. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ 

ɺʠʚʯʘʶʯʠ ʡ ʦʮʽʥʶʶʯʠ ʙʫʜʴ-ʷʢ̔ ʟʤʽʥʠ (ʬʽʟʽʦʣʦʛʽʯʥ ̔ʯʠ ʧʘʪʦʣʦʛʽʯʥ)̔ ʚ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʥʝʦʙʭʽʜʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʣʦʛʽʯʥʫ ʩʭʝʤʫ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ 

ʦʮʽʥʠʪʠ ʦʢʨʝʤʽ ʣʘʥʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʷʚʠʱʘ ʡ ʚʠʟʥʘʯʠʪʠ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ 

ʩʠʩʪʝʤʫ ʟʘʛʘʣʦʤ. ʈʽʟʥʦʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʢʣʽʥʽʯʥʠʭ  ̔

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʫʤʦʚʣʝʥʘ ʧʦʩʪʘʚʣʝʥʠʤʠ ʤʝʪʦʶ ʡ ʟʘʚʜʘʥʥʤ̫ʠ 

ʨʦʙʦʪʠ, ʫ ʩʫʢʫʧʥʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʜʦʩʣʽʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʠʢ, ʱʦ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ  ʚ ʨʦʙʦʪʽ, ʚʠʚʯʠʪʠ 

ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ 

ʧʘʮʽʻʥʪʽʚ. 

ʆʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʨʝʘʛʫʻ ʥʘ ʟʤʽʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʻʜʠʥʝ 

ʮʽʣʝ, ʪʦʤʫ ʟʤʽʥʠ ʚ ʦʢʨʝʤʠʭ ʦʨʛʘʥʘʭ ʽ ʩʠʩʪʝʤʘʭ ʥʘ ʬʦʥʽ ʩʬʦʨʤʦʚʘʥʠʭ ʚʟʘʻʤʠʥ, 

ʚʟʘʻʤʦʚʧʣʠʚʽʚ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʙʫʜʫʪʴ ʤʘʪʠ ʧʨʦʷʚ ʷʢ ʚʽʜʧʦʚʽʜʥʘ ʨʝʘʢʮʽʷ ʥʘ 

ʧʦʜʨʘʟʥʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʣʠ ʘʛʝʥʪʫ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʤʠ ʙʫʜʝʤʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ, ʟʘʙʝʟʧʝʯʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʦʟʙʽʞʥʦʩʪʝʡ  ̔ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠ ʦʮʽʥʮʽ ʢʣʽʥʽʯʥʠʭ ʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʮʽʻʥʪʽʚ ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ. ɿʘʚʜʷʢʠ ʢʦʤʙʽʥʘʮʽʾ 

ʥʘʷʚʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʩʪʨʫʢʪʫʨʘ  ̔ʬʫʥʢʮʽʷ) ʩʪʚʦʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʣʷʜʘʪʠ 

ʙʫʜʴ-ʷʢʠʡ ʝʣʝʤʝʥʪ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤ ʝʣʝʤʝʥʪʦʤ. ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʩʭʝʤʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ, ʢʣʽʥʽʯʥʽ ʡ 

ʣʘʙʦʨʘʪʦʨʥʽ ʜʘʥʽ ʧʘʮʽʻʥʪʽʚ ʟʘ ʥʘʧʨʷʤʦʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʦʤʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʤʦʞʝʤʦ ʥʘʚʝʩʪʠ 

ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʦʾ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 2.1). 
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ʊʘʙʣʠʮʷ 2.1 

ʉʠʩʪʝʤʘʪʠʢʘ ʦʙôʻʢʪʽʚ ʽ ʤʝʪʦʜʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ 

1 2 3 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʄʽʢʨʦʩʢʦʧʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʢʘʥʫʚʘʣʴʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ 

ʚʠʩʦʢʦʾ ʟʜʘʪʥʦʩʪʽ ʩʝʨʽʾ 

çMiraLMè, ʦʩʥʘʱʝʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʶ ʛʘʨʤʘʪʦʶ ʟ 

ʢʘʪʦʜʦʤ ʐʦʪʪʢʝ ʬʽʨʤʠ 

çTescanè ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʾ ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ 

ʝʤʘʣʽ 

60 ʟʫʙʽʚ, ʟ ʷʢʠʭ ʙʫʣʦ 

ʚʠʛʦʪʦʚʣʝʥʦ 120 

ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʭ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ, ʜʣʷ 

ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʝʪʦʜʠʢʠ ʚʠʙʽʣʶʚʘʥʥʷ 

ʟʫʙʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 35% 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (H2O2)  ̔

44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ 

(CO(NH2)2ÅH2O2)  

ʂʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʂʣʽʥʽʯʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ 

ʧʘʮʽʻʥʪʽʚ 

ʂʦʤʧʣʝʢʩʥʝ ʢʣʽʥʽʯʥʝ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʝ 

ʦʙʩʪʝʞʝʥʥʷ 65 ʦʩʽʙ, ʷʢʽ 

ʙʘʞʘʣʠ ʧʨʦʚʝʩʪʠ 

ʧʨʦʮʝʜʫʨʫ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʚʠʙʽʣʶʚʘʥʥʷ ʡ ʚʽʜʧʦʚʽʜʘʣʠ 

ʢʨʠʪʝʨʽʷʤ ʚʠʙʦʨʫ  ̔

ʢʣʽʥʽʯʥʠʤ ʧʦʢʘʟʘʥʥʷʤ ʜʦ 

ʧʨʦʮʝʜʫʨʠ  

ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ 

65 ʧʘʮʽʻʥʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʽʢʦʤ 

18-35 ʨʦʢʽʚ (ʥʘ ʯʘʩ ʦʛʣʷʜʫ) 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʩʪʫ 

ʝʤʘʣʝʚʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

(ʊɽʈ-ʪʝʩʪ) 

65 ʧʘʮʽʻʥʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʽʢʦʤ 

18-35 ʨʦʢʽʚ (ʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʤʘʥʽʧʫʣʷʮʽʡ  ̔ʯʝʨʝʟ 1 ʜʝʥʴ 

ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ) 

ɺʠʟʥʘʯʝʥʥʷ ʛʽʛʽʻʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ 

65 ʧʘʮʽʻʥʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʽʢʦʤ 

18-35 ʨʦʢʽʚ (ʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʢʫʚʘʣʴʥʠʭ ʚʪʨʫʯʘʥʴ, 

ʯʝʨʝʟ 1 ʜʝʥʴ  ̔3 ʤʽʩʷʮʽ 

ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ) 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 2.1 

1 2 3 

 ɼʦʩʣʽʜʞʝʥʥʷ ʛʽʧʝʨʝʩʪʝʟʽʾ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ 

65 ʧʘʮʽʻʥʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʽʢʦʤ 

18-35 ʨʦʢʽʚ ʨʦʢʽʚ (ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ 

ʚʪʨʫʯʘʥʴ, ʯʝʨʝʟ 1 ʜʝʥʴ ʽ 3 

ʤʽʩʷʮʽ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ) 

ʂʦʤʧôʶʪʝʨʥʦ-

ʪʦʤʦʛʨʘʬʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʝʨʭʥʴʦʾ ʡ 

ʥʠʞʥʴʦʾ ʱʝʣʝʧ ʽʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʪʦʚʱʠʥʠ 

ʝʤʘʣʽ ʪʘ ʛʽʩʪʦʛʨʘʤʥʦʾ 

ʤʦʨʬʦʤʝʪʨʽʾ ʚ ʙʽʯʥʽʡ 

ʜʽʣʷʥʮʽ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ 

65 ʧʘʮʽʻʥʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʽʢʦʤ 

18-35 ʨʦʢʽʚ (ʥʘ ʯʘʩ 

ʢʣ̔ʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ) 

ʃʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʥʘ ʩʢʣʘʜ 

ʝʣʝʢʪʨʦʣʽʪʽʚ (K+, Na+,Cl-, 

Ca++) ʽ ʚʠʟʥʘʯʝʥʥʷ ʨʅ 

65 ʧʘʮʽʻʥʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ (ʥʘ ʯʘʩ 

ʦʙʩʪʝʞʝʥʥʷ ʽ ʯʝʨʝʟ ʦʜʥʫ 

ʜʦʙʫ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ) 

ʃʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ 

65 ʧʘʮʽʻʥʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ 

ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ (ʥʘ ʯʘʩ 

ʦʙʩʪʝʞʝʥʥʷ ʽ ʯʝʨʝʟ ʦʜʥʫ 

ʜʦʙʫ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ) 

2.2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɿʫʙʠ ï ʮʝ ʚʘʞʣʠʚ ̔ʙʽʦʣʦʛʽʯʥ ̔ʩʪʨʫʢʪʫʨʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ. 

ʄʽʥʝʨʘʣʴʥʘ ʪʢʘʥʠʥʘ ʟʫʙʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʨʠʩʪʘʣʽʚ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ (ɻɸʇ), 

(Ca10(PO4)6(OH)2). ʅʝʦʨʛʘʥʽʯʥʠʡ ʫʤʽʩʪ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʥʝ 

ʣʠʰʝ ʟ ʢʘʣʴʮʽʶ (Ca), ʬʦʩʬʦʨʫ (P) ʽ ʢʠʩʥʶ (O), ʷʢ ʫʢʘʟʫʻ ʬʦʨʤʫʣʘ ʢʘʣʴʮʽʻʚʦʛʦ 

ɻAʇ, ʘ  ̔ ʚʫʛʣʝʮʶ (C), ʤʘʛʥʽʶ (Mg), ʥʘʪʨʽʶ (Na) ʽ ʬʪʦʨʠʜʫ (F), ʘ ʪʘʢʦʞ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ.  

 ʍʦʯʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʪʢʘʥʠʥʠ 

ʟʫʙʘ ʩʫʧʝʨʝʯʣʠʚʽ, ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʦ, ʱʦ ʧʝʨʦʢʩʠʜʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʚʤʽʩʪ 
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ʤʽʥʝʨʘʣʽʚ ʫ ʟʫʙʘʭ [61; 137-143]. 

ʈʘʩʪʨʦʚʫ ʝʣʝʢʪʨʦʥʥʫ ʤʽʢʨʦʩʢʦʧʽ ʁ ʝʤʘʣʽ ʧʦʩʪʽʡʥʠʭ ʟʫʙʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʫ. ʉʢʘʥʫʚʘʣʴʥʘ ʝʣʝʢʪʨʦʥʥʘ 

ʤʽʢʨʦʩʢʦʧʽʷ (SEM) ï h ʚʠʜʢʠʡ ̔  ʟʨʫʯʥʠʡ ʤʝʪʦʜ ʜʣʷ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʨʬʦʣʦʛʽʾ 

ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʽʚ ʝʤʘʣʽ ʪʘ ʜʝʥʪʠʥʫ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʝʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ (EDS) ʟʘʙʝʟʧʝʯʫʻ ʩʧʝʮʠʬʽʯʥʠʡ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʩʫʙʩʪʨʘʪʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʚʯʘʣʠ ʭʽʤʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʝʤʘʣʽ ʰʣʷʭʦʤ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʫʙʽʚ ʟ̔ ʧʦʜʘʣʴʰʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʜʽʣʷʥʦʢ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʫ ʚ ʝʤʘʣʽ. ɼʦʩʣʽʜʞʝʥʥʶ  ̔

ʚʠʚʯʝʥʥʶ ʧʽʜʣʷʛʘʣʠ ʟʫʙʠ ʬʨʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʷʢʽ ʙʫʣʦ ʚʠʜʘʣʝʥʦ ʟʘ 

ʦʨʪʦʜʦʥʪʠʯʥʠʤʠ ʡ ʦʨʪʦʧʝʜʠʯʥʠʤʠ ʧʦʢʘʟʘʥʥʷʤʠ. ɺʽʢ ʧʘʮʽʻʥʪʽʚ, ʟʫʙʠ ʷʢʠʭ 

ʧʽʜʣʷʛʘʣʠ ʜʦʩʣʽʜʞʝʥʥʶ, ʩʢʣʘʜʘʚ 18-44 ʨʦʢʠ ʟʛʽʜʥʦ ʟ ɺʆʆɿ (2018 ʨ.)  

ɼʽʣʷʥʢʠ ʜʣʷ ʤʽʢʨʦʘʥʘʣʽʟʫ ʚ ʟʦʥʽ ʝʤʘʣʽ ʘʥʘʣʽʟʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ çX-max 80mm2è (çOxford Instrumentsè, 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ), ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʚ ʨʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ɯʥʩʪʠʪʫʪʫ ʽʤ. ʇʘʪʦʥʘ, ʚʽʜʜʽʣʝʥʥʷ 

ʥʘʥʦʤʝʜʪʝʭʥʦʣʦʛʽʾ (ʤ. ʂʠʾʚ).  

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʘ ʚʠʟʥʘʯʠʪʠ ʭʽʤʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʝʤʘʣʽ ʙʝʟ ʪʨʘʜʠʮʽʡʥʦʾ ʜʣʷ ʟʨʘʟʢʽʚ-ʜʽʝʣʝʢʪʨʠʢʽʚ ʧʨʦʮʝʜʫʨʠ ʧʦʢʨʠʪʪʷ 

ʧʦʚʝʨʭʥʽ ʪʦʥʢʠʤ ʰʘʨʦʤ ʧʨʦʚʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʉ, Au, Pt). ɿʘʧʦʙʽʛʘʥʥʷ ʟʘʨʷʜʫ 

ʧʦʚʝʨʭʥʽ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʟʥʘʯʥʦʤʫ ʟʥʠʞʝʥʥʶ ʩʪʨʫʤʫ ʟʦʥʜʘ  ̔ʚʠʩʦʢʽʡ 

ʯʫʪʣʠʚʦʩʪʽ ʜʝʪʝʢʪʦʨʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʚ ʩʢʣʘʜʽ ʟʨʘʟʢʘ ʭʽʤʽʯʥʽ 

ʝʣʝʤʝʥʪʠ ʟ ʘʪʦʤʥʠʤʠ ʥʦʤʝʨʘʤʠ ʚʽʜ 4 ʜʦ 92 ʽ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʠʪʠ ʾʭʥʽʡ ʩʢʣʘʜ. 

ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 

ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ, ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʽ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʜʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ ʡ ʧʨʠʟʥʘʯʝʥʥʷ ʩʭʝʤʠ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʭʽʤʽʯʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʝʤʘʣʽ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ. 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʤʽʨʷʣʠ ʨʽʚʥʽ ʥʝʦʨʛʘʥʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽ ʦʮʽʥʠʣʠ ʟʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ 

ʚʠʙʽʣʶʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ ʇɺ  ̔ʇʂ.  

ɼʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʦʪʨʠʤʘʣʠ 3 ʛʨʫʧʠ ʧʨʝʧʘʨʘʪʽʚ.  

ɯ ʛʨʫʧʘ ï ʚʠʜʘʣʝʥʽ ʟʫʙʠ, ʟ ʧʨʦʚʝʜʝʥʦʶ ʧʨʦʬʝʩʽʡʥʦʶ ʛʽʛʽʻʥʦʶ. 

II ʛʨʫʧʘ ï ʚʠʜʘʣʝʥʽ ʟʫʙʠ, ʟ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʦʶ ʧʨʦʬʝʩʽʡʥʦʶ 

ʛʽʛʽʻʥʦʶ, ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʤʝʪʦʜʠʢʘ ʬʦʪʦʚʠʙʽʣʶʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 35% ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ. 

III ʛʨʫʧʘ ï ʚʠʜʘʣʝʥʽ ʟʫʙʠ, ʟ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʦʶ ʧʨʦʬʝʩʽʡʥʦʶ 

ʛʽʛʽʻʥʦʶ, ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʤʝʪʦʜʠʢʘ ʬʦʪʦʚʠʙʽʣʶʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ 44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ.  

ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʤʠ ʚʠʚʯʘʣʠ ʭʽʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʝʤʘʣʽ ʰʣʷʭʦʤ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʟʫʙʽʚ  ̔ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʜʽʣʷʥʦʢ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʫ.  

ɼʣʷ ʘʥʘʣʽʟʫ ʡ ʧʦʨʽʚʥʷʥʥʷ ʩʢʣʘʜʫ  ̔ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʘʟʢʽʚ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʾʭ ʦʮʽʥʶʚʘʥʥʷ, ʦʜʥʘʢʦʚʠʡ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ. ʄʝʪʦʜʠʢʘ ʦʭʦʧʣʶʚʘʣʘ ʚʠʙʽʨ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ 

ʜʽʣʷʥʦʢ ʜʣʷ ʤʽʢʨʦʘʥʘʣʽʟʫ ʡ ʧʦʜʘʣʴʰʠʤ ʝʣʝʤʝʥʪʥʠʤ ʘʥʘʣʽʟʦʤ ʚ ʦʙʨʘʥʠʭ 

ʜʽʣʷʥʢʘʭ ʝʤʘʣʽ. ɼʽʣʷʥʢʠ ʤʽʢʨʦʘʥʘʣʽʟʫ ʟʦʥʫʚʘʣʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʭʽʤʽʯʥʦʛʦ 

ʘʛʝʥʪʫ ʥʘ ʧʦʚʝʨʭʥʶ ʝʤʘʣʽ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦ ʟʦʥʠ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʚʽʜʨʽʟʥʷʣʠʩʷ ʟ ʧʨʘʚʦʛʦ ʡ ʣʽʚʦʛʦ ʙʦʢʽʚ ʟʫʙʘ, ʙʦ ʣʽʚʠʡ ʙʽʢ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʫʙʘʭ 

ʙʫʚ ʟʦʥʦʶ ʢʦʥʪʨʦʣʶ, ʘ ʧʨʘʚʠʡ ʜʦʟʚʦʣʷʚ ʥʘʤ ʧʨʦʚʝʩʪʠ ʽ ʟ̔ ʩʪʘʚʠʪʠ ʟʤʽʥʫ 

ʭʽʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʝʤʘʣʽ ʚ ʢʦʞʥʦʛʦ ʟʫʙʘ ʦʢʨʝʤʦ ʟʘ ʨʘʭʫʥʦʢ ʧʦʨʽʚʥʷʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ ʩʦʙʦʶ. ɺʝʩʪʠʙʫʣʷʨʥʫ ʧʦʚʝʨʭʥ ʁʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʫʙʽʚ ʫʤʦʚʥʦ 

ʨʦʟʜʽʣʷʣʠ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʜʢʦʛʦ ʢʦʬʝʨʜʘʤʫ: ʦʜʥʘ ʩʣʫʛʫʚʘʣʘ 

ʢʦʥʪʨʦʣʝʤ, ʘ ʽʥʰʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʭʽʤʽʯʥʠʭ 

ʟʘʩʦʙʽʚ. 

 

ʄʝʪʦʜʠʢʘ ʧʽʜʛʦʪʦʚʢʠ ʧʨʝʧʘʨʘʪʽʚ ʦʭʦʧʣʶʚʘʣʘ ʪʘʢʽ ʝʪʘʧʠ: 

1. ɺʠʜʘʣʝʥʥʷ ʪʚʝʨʜʠʭ  ̔ ʤôʷʢʠʭ ʟʫʙʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ. 

2. ʇʦʣʽʨʫʚʘʥʥʷ ʝʤʘʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʡʣʦʥʦʚʦʾ ʱʽʪʦʯʢʠ ʩʝʨʝʜʥʴʦʾ 

ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʧʦʣʽʨʫʚʘʣʴʥʦʾ ʧʘʩʪʠ çCleanicè (çKerrè), RDA 27. 

ɼʘʣʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʮʝʜʫʨʫ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʘʤʧʠ ʭʦʣʦʜʥʦʛʦ ʩʚʽʪʣʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʩʤ̔ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ  ̔ʻ 

ʦʨʠʛʽʥʘʣʴʥʠʤ ʪʘ ʩʝʨʪʠʬʽʢʦʚʘʥʠʤ ʧʨʦʬʝʩʽʡʥʠʤ ʘʧʘʨʘʪʦʤ, ʘ ʪʘʢʦʞ ʛʝʣʽʚ ʥʘ 

ʦʩʥʦʚʽ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ  ̔44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ.  

ɿʨʦʙʣʝʥʽ ʧʦʟʥʘʯʢʠ: ʂ ï ʣʽʚʠʡ ʙʽʢ ʢʦʥʪʨʦʣʶ, ʄ+ʇɺ ï ʧʨʘʚʠʡ ʙʽʢ, ʜʽʣʷʥʢʘ, 

ʷʢʘ ʧʽʜʣʷʛʘʣʘ ʧʨʦʬʝʩʽʡʥʽʡ ʛʽʛʽʻʥʽ ʪʘ ʧʨʦʬʝʩʽʡʥʦʤʫ ʚʠʙʽʣʶʚʘʥʥʶ ʧʝʨʝʢʠʩʦʤ 

ʚʦʜʥʶ 35%; ʘ ʽ b ï ʟʦʥʠ, ʷʢʽ ʙʨʘʣʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʤʘʣʽ (ʨʠʩ. 2.1). 

 

ʈʠʩ. 2.1. ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʫʙʘ 21 ʟ̔ ʛʨʫʧʠ ɯI ʟ ʥʘʥʝʩʝʥʦʶ 

ʣʽʥʽʻʶ ʨʦʟʧʦʜʽʣʫ (ʢʦʥʪʨʦʣʴ ï ʩʧʨʘʚʘ, ʟʣʽʚʘ ï ʥʘʥʝʩʝʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʤʝʭʘʥʽʯʥʠʤ ʯʠɦʝʥʥʷʤ)  

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʙʫʣʦ ʟʘʥʝʩʝʥʦ ʚ ʪʘʙʣʠʮ ̔ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʝʤʘʣʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʣʷʥʦʢ. ɼʘʣʽ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ. 
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2.3. ʂʣʽʥʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʢʣʽʥʽʯʥʝ ʩʪʦʤʘʪʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ 65 ʦʩʽʙ, ʷʢʽ ʙʘʞʘʣʠ 

ʧʨʦʚʝʩʪʠ ʧʨʦʮʝʜʫʨʫ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʡ ʚʽʜʧʦʚʽʜʘʣʠ ʢʨʠʪʝʨʽʷʤ 

ʚʠʙʦʨʫ  ̔ ʢʣʽʥʽʯʥʠʤ ʧʦʢʘʟʘʥʥʷʤ ʜʦ ʧʨʦʮʝʜʫʨʠ. ʂʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ ʡ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʢʣʽʥʽʮʽ ʢʘʬʝʜʨʠ ʧʨʦʧʝʜʝʚʪʠʢʠ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. ɺʽʢ ʧʘʮʽʻʥʪʽʚ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 18 ʜʦ 35 ʨʦʢʽʚ. ʏʦʣʦʚʽʢʽʚ ʙʫʣʦ 31 

(47,7%), ʞʽʥʦʢ ï 34 (52,3%). 

ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʦʙʩʪʝʞʝʥʥʷ, ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ɺʆʆɿ  ̔ʟʛʽʜʥʦ ʟ ʜʦʙʨʦʚʽʣʴʥʦ ʁʧʠʩʴʤʦʚʦ ʁʟʛʦʜʦ  ʁʧʘʮʽʻʥʪʽʚ. 

ʆʙʩʪʝʞʝʥʥʷ ʦʭʦʧʣʶʘʣʦ ʢʣʽʥʽʯʥʝ, ʽʥʜʝʢʩʥʝ  ̔ʣʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʋʩʽ 

ʧʘʮʽʻʥʪʠ ʚʽʜʧʦʚʽʜʘʣʠ ʢʨʠʪʝʨʽʷʤ ʚʢʣʶʯʝʥʥʷ ʡ ʚʠʢʣʶʯʝʥʥʷ ʚ ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ: 

- ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʟʦʚʥʽʰʥʴʦʾ ʝʪʽʦʣʦʛʽʾ; 

- ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʚʽʜ 18 ʜʦ 35 ʨʦʢʽʚ. 

ʂʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ:  

- ʧʘʮʽʻʥʪʠ ʽʟ ʩʠʩʪʝʤʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ;  

- ʧʘʮʽʻʥʪʠ ʟ ʦʙʪʷʞʝʥʠʤ ʘʣʝʨʛʦʣʦʛʽʯʥʠʤ ʘʥʘʤʥʝʟʦʤ;  

- ʧʘʮʽʻʥʪʠ ʟ ʝʨʦʟʽʻʶ, ʥʝʢʨʦʟʦʤ, ʢʣʠʥʦʧʦʜʽʙʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʪʚʝʨʜʠʭ 

ʪʢʘʥʠʥ ʟʫʙʽʚ, ʬʣʶʦʨʦʟʦʤ; 

- ʥʘʷʚʥʽʩʪʴ ʥʝʟʥʽʤʥʠʭ ʦʨʪʦʜʦʥʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ;  

- ʥʘʷʚʥʽʩʪʴ ʧʣʦʤʙ ʫ ʬʨʦʥʪʘʣʴʥʦʤʫ ʚʽʜʜʽʣʽ; 

- ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʫ 3-4 ʩʪʫʧʝʥ.̫ 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʦ ʚʠʨʽʝhʥʦ, ʱʦ ʜʦʮʽʣʴʥʦ ʚʠʜʽʣʠʪʠ 

ʦʢʨʝʤʽ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ  ̔ʧʨʦʚʦʜʠʪʠ ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʘʤʝ ʟʘ ʥʠʤʠ. 

ʋʩʭ̔ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʚ ʪʘʢʽ ʛʨʫʧʠ: 

ɯ ʛʨʫʧʘ ï ʧʘʮʽʻʥʪʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʧʨʦʬʝʩʽʡʥʝ ʯʠɦʝʥʥʷ  ̔ʚʠʙʽʣʶʚʘʥʥʷ 

ʛʝʣʝʤ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥ;ʁ 



65 
 

 

ɯɯ ʛʨʫʧʘ ï ʧʘʮʽʻʥʪʠ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʧʨʦʬʝʩʽʡʥʫ ʛʽʛʽʻʥʫ  ̔ʚʠʙʽʣʶʚʘʥʥʷ 

ʛʝʣʝʤ ʥʘ ʦʩʥʦʚʽ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ. 

ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 2.2. 

ʊʘʙʣʠʮʷ 2.2 

ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ 

ɻʨʫʧʘ ʄʝʪʦʜʠʢʘ ʧʽʜʛʦʪʦʚʢʠ ʧʘʮʽʻʥʪʽʚ 
ʂʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʫ 

ʛʨʫʧʘʭ, ʛʝʥʜʝʨʥʠʡ ʨʦʟʧʦʜʽʣ 

ɯ 

ʇʨʦʚʝʜʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʛʽʛʽʻʥʠ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ  ̔ʚʠʙʽʣʶʚʘʥʥʷ ʛʝʣʝʤ 

ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 

31 ʧʘʮʽʻʥʪ (ʯʦʣʦʚʽʢʠ  ̔ʞʽʥʢʠ 

ʚʽʢʦʤ 18 - 35 ʨʦʢʽʚ), 

(ʯʦʣʦʚʽʢʽʚ ï 13; ʞʽʥʦʢ ï18) 

ɯɯ 

ʇʨʦʚʝʜʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʛʽʛʽʻʥʠ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ  ̔ʚʠʙʽʣʶʚʘʥʥʷ ʛʝʣʝʤ 

ʥʘ ʦʩʥʦʚʽ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ 

34 ʧʘʮʽʻʥʪʠ (ʯʦʣʦʚʽʢʠ  ̔

ʞʽʥʢʠ ʚʽʢʦʤ 18 - 35 ʨʦʢʽʚ), 

(ʯʦʣʦʚʽʢʽʚ ï 16; ʞʽʥʦʢ ï 18) 

 

2.3.1. ʄʝʪʦʜʠʢʘ ʢʣʽʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ. ʇʘʮʽʻʥʪʠ 

ʟʚʝʨʪʘʣʠʩʷ ʥʘ ʢʘʬʝʜʨʫ ʧʨʦʧʝʜʝʚʪʠʢʠ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʇɼʄʋ ʟʽ 

ʩʢʘʨʛʘʤʠ ʥʘ ʥʝʟʘʜʦʚʦʣʝʥʥʷ ʢʦʣʴʦʨʦʤ ʟʫʙʽʚ. ʋʩʽʤ ʧʘʮʽʻʥʪʘʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʢʦʤʧʣʝʢʩʥʝ ʢʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ, ʷʢʝ ʦʭʦʧʣʶʚʘʣʦ ʟʙʽʨ ʘʥʘʤʥʝʟʫ, 

ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʡ ʦʛʣʷʜ  ̔ʦʛʣʷʜ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ʇʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ ʘʥʘʤʥʝʟʫ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʪʘʣʠ ʥʘ ʤʦʞʣʠʚʝ ʧʽʜʚʠʱʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ʆʛʣʷʜ ʧʦʯʠʥʘʣʠ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʧʘʮʽʻʥʪʘ, ʧʘʣʴʧʘʮʽʾ ʨʝˇʽʦʥʘʨʥʠʭ 

ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ (ʧʽʜʙʦʨʽʜʥʠʭ, ʧʽʜʱʝʣʝʧʥʠʭ, ʰʠʡʥʠʭ). ʆʛʣʷʜ ʧʦʨʦʞʥʠʥʠ 

ʨʦʪʘ ʧʨʦʚʦʜʠʣʠ ʧʽʜ hʪʫʯʥʠʤ ʦʩʚʽʪʣʝʥʥʷʤ ʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʤʫ ʢʨʽʩʣʽ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʚʠʯʘʡʥʦʛʦ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʇʦʯʠʥʘʣʠ ʟ 

ʧʨʠʩʽʥʢʘ ʧʦʨʦʞʥʠʥ ʨʦʪʘ, ʚʠʟʥʘʯʘʣʠ ʩʪʘʥ ʽ ʢʦʣʽʨ ʟʫʙʽʚ, ʚʠʷʚʣʷʣʠ ʩʪʫʧʽʥʴ 

ʚʦʣʦʛʦʩʪʽ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʥʘʷʚʥʽʩʪʴ ʥʘʙʨʷʢʫ ʡ ʝʣʝʤʝʥʪʽʚ 

ʫʨʘʞʝʥʥʷ. 

ʇʨʦʚʦʜʠʣʠ ʚʽʟʫʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ  ̔ʟʚʝʨʪʘʣʠ ʫʚʘʛʫ ʥʘ ʩʪʘʥ ʪʚʝʨʜʠʭ 

ʪʢʘʥʠʥ ʟʫʙʽʚ, ʥʘʷʚʥʽʩʪʴ ʢʘʨʽʦʟʥʠʭ ʧʦʨʦʞʥʠʥ, ʨʝʩʪʘʚʨʘʮʽʡ, ʧʣʦʤʙ  ̔ʾʭʥʠʡ ʩʪʘʥ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʘʢʪʥʠʭ ʧʫʥʢʪʽʚ, ʥʘʷʚʥʽʩʪʴ ʥʝʢʘʨʽʦʟʥʠʭ ʫʨʘʞʝʥʴ. 

ɼʣʷ ʦʮʽʥʢʠ ʫʨʘʞʝʥʥʷ ʟʫʙʽʚ ʢʘʨʽʻʩʦʤ ʚʠʟʥʘʯʘʣʠ ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
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ʨʝʢʦʤʝʥʜʘʮʽʾ ɺʆʆɿ (1998).  

2.3.2. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ. ʈʦʟʨʘʭʦʚʫʚʘʣʠ ʟʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʂʇɺ ʫ ʚʩʽʭ ʧʘʮʽʥ̒ʪʽʚ, ʱʦ ʩʢʣʘʜʘʚ ʟʘʛʘʣʴʥʫ ʩʫʤʫ ʢʘʨʽʦʟʥʠʭ 

(ʂ), ʧʣʦʤʙʦʚʘʥʠʭ (ʇ) ʽ ʚʠʜʘʣʝʥʠʭ (ɺ) ʟʫʙʽʚ ʫ ʦʜʥʦʛʦ ʦʙʩʪʝʞʝʥʦʛʦ. ʇʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʜʘʥʠʭ ʽʥʜʝʢʩʽʚ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʨʘʥʥʽ (ʧʦʯʘʪʢʦʚʽ) ʬʦʨʤʠ ʢʘʨʽʻʩʫ ʫ 

ʚʠʛʣʷʜʽ ʚʦʛʥʠʱ ʜʝʤʽʥʝʨʘʣʽʟʘʮʽʾ, ʙʽʣʠʭ ʘʙʦ ʧʽʛʤʝʥʪʦʚʘʥʠʭ ʧʣʷʤ.  

 ɯʥʜʝʢʩ ʂʇɺ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʘʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʪʚʝʨʜʠʭ 

ʪʢʘʥʠʥ ʟʫʙʽʚ  ̔ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ  ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʚʠʥʠʢʥʝʥʥʷʤ 

ʯʫʪʣʠʚʦʩʪʽ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ  ̔ ʩʪʘʥʦʤ ʪʚʝʨʜʠʭ 

ʪʢʘʥʠʥ ʟʫʙʽʚ. ɼʘʥʫ ʽʥʜʝʢʩʥʫ ʦʮʽʥʢʫ ʚʠʢʦʥʫʚʘʣʠ ʩʘʤʝ ʥʘ ʝʪʘʧʽ ʢʣʽʥʽʯʥʦʛʦ 

ʦʛʣʷʜʫ. 

2.3.3. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ʝʤʘʣʝʚʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ (ʊɽʈ-

ʪʝʩʪ) (ʆʢʫʰʢʦ ɺ. ʈ., ʂʦʩʘʨʝʚʘ ʃ. ɯ., 1983). ʄʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʝʤʘʣʽ ʜʦ ʨʦʟʚʠʪʢʫ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ. ɰʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʠʩʣʦʪʦʩʪʽʡʢʦʩʪʽ ʝʤʘʣʽ ʟʫʙʽʚ ʟʘʜʣʷ 

ʦʙ'ʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʨʝʤʽʥʝʨʘʣʽʟʫʚʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʧʽʜ ʯʘʩ ʜʠʩʧʘʥʩʝʨʥʦʛʦ ʥʘʛʣʷʜʫ 

ʡ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ.  

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ: ʚʠʢʦʥʫʶʪʴ ʧʨʦʬʝʩʽʡʥʫ ʛʽʛʽʻʥʫ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ; ʢʦʨʦʥʢʠ ʟʫʙʽʚ ʦʙʨʦʙʣʷʶʪʴ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʽ ʚʘʪʥʠʤ 

ʪʘʤʧʦʥʦʤ, ʚʠʩʫʰʫʶʪʴ; ʥʘ ʚʝʩʪʠʙʫʣʷʨʥʫ ʧʦʚʝʨʭʥʶ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʝʨʭʥʴʦʛʦ 

ʨʽʟʮʷ ʥʘʥʦʩʷʪʴ ʢʨʘʧʣʶ 1% ʨʦʟʯʠʥʫ ʭʣʦʨʠʩʪʦʚʦʜʥʝʚʦʾ ʢʠʩʣʦʪʠ ʜʽʘʤʝʪʨʦʤ ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 2 ʤʤ; ʯʝʨʝʟ 5 ʩ ʢʠʩʣʦʪʫ ʟʤʠʚʘʶʪʴ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ; ʢʦʨʦʥʢʫ 

ʟʫʙʘ ʚʠʩʫʰʫʶʪʴ ʚʘʪʥʠʤ ʪʘʤʧʦʥʦʤ; ʥʘ ʧʦʚʝʨʭʥʶ ʢʦʨʦʥʢʠ ʥʘʥʦʩʷʪʴ ʪʘʤʧʦʥ, 

ʟʤʦʯʝʥʠʡ ʫ 1% ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ ʬʘʨʙʥʠʢʘ ï ʤʝʪʠʣʝʥʦʚʦʛʦ ʩʠʥʴʦʛʦ; ʦʜʥʠʤ 

ʨʫʭʦʤ ʚʘʪʥʦʛʦ ʪʘʤʧʦʥʘ ʟʥʽʤʘʶʪʴ ʬʘʨʙʥʠʢ ʽʟ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ; ʦʮʽʥʶʶʪʴ ʪʝʩʪ ʟʘ 

ʩʧʝʮʽʘʣʴʥʦʶ 10-ʙʘʣʴʥʦʶ ʢʦʣʽʨʥʦʶ ʰʢʘʣʦʶ; ʥʘ ʟʦʥʫ ʜʝʤʽʥʝʨʘʣʽʟʘʮʽʾ ʥʘʥʦʩʷʪʴ 

ʣʘʢ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʬʪʦʨ. 

ɿʛʽʜʥʦ ʟ ʜʝʩʷʪʠ-ʜʚʘʥʘʜʮʷʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʚʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʟʫʙʽʚ ʜʦ ʢʘʨʽʻʩʫ: 1ï3 ʙʘʣʠ ï ʜʽʣʷʥʢʘ ʧʦʬʘʨʙʦʚʘʥʘ ʚ ʙʣʽʜʦ-

ʙʣʘʢʠʪʥʠʡ ʢʦʣʽʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʥʘʯʥʫ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʫ 
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ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʝʤʘʣʽ ʡ ʚʠʩʦʢʫ ʢʠʩʣʦʪʦʩʪʽʡʢʽʩʪʴ ʝʤʘʣʽ ʟʫʙʽʚ; 4ï6 ʙʘʣʽʚ ï ʜʽʣʷʥʢʘ 

ʧʦʬʘʨʙʦʚʘʥʘ ʚ ʙʣʘʢʠʪʥʠʡ ʢʦʣʽʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʝʨʝʜʥʶ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʝʤʘʣʽ ʡ ʩʝʨʝʜʥʶ ʢʠʩʣʦʪʦʩʪʽʡʢʽʩʪʴ ʝʤʘʣʽ ʟʫʙʽʚ 

ʜʦ ʢʘʨʽʻʩʫ; 7ï9 ʙʘʣʽʚ ï ʜʽʣʷʥʢʘ ʧʦʬʘʨʙʦʚʘʥʘ ʚ ʩʠʥʽʡ ʢʦʣʽʨ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʟʥʠʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ ʡ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ 

ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʢʘʨʽʻʩʫ (ʟʘʥʠʞʝʥʘ ʢʠʩʣʦʪʦʩʪʽʡʢʽʩʪʴ); 10ï12 ʙʘʣʽʚ ï ʜʽʣʷʥʢʘ 

ʧʦʬʘʨʙʦʚʘʥʘ ʚ ʪʝʤʥʦ-ʩʠʥʽʡ ʢʦʣʽʨ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʢʨʘʡ ʟʥʠʞʝʥʫ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʝʤʘʣʽ ʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ 

ʢʘʨʽʻʩʫ (ʤʽʥʽʤʘʣʴʥʘ ʢʠʩʣʦʪʦʩʪʽʡʢʽʩʪʴ).  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ ʚʠʜʽʣʷʣʠ: ʜʽʣʷʥʢʘ 

ʟʘʬʘʨʙʫʚʘʥʥʷ ʙʣʽʜʦ-ʙʣʘʢʠʪʥʦʛʦ ʢʦʣʴʦʨʫ ï ʚʠʩʦʢʘ ʢʘʨʽʻʩʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʝʤʘʣʽ 

(1-3 ʙʘʣʠ); ʜʽʣʷʥʢʘ ʟʘʬʘʨʙʫʚʘʥʥʷ ʙʣʘʢʠʪʥʦʛʦ ʢʦʣʴʦʨʫ ï ʧʦʤʽʨʥʘ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ 

ʝʤʘʣʽ (4-5 ʙʘʣʽʚ); ʜʽʣʷʥʢʘ ʟʘʬʘʨʙʫʚʘʥʥʷ ʩʠʥʴʦʛʦ ʢʦʣʴʦʨʫ ï ʟʥʠʞʝʥʘ ʩʪʽʡʢʽʩʪʴ 

ʝʤʘʣʽ ʜʦ ʢʘʨʽʻʩʫ ʟʫʙʽʚ (6-7 ʙʘʣʽʚ); ʜʽʣʷʥʢʘ ʟʘʬʘʨʙʫʚʘʥʥʷ ʪʝʤʥʦ-ʩʠʥʴʦʛʦ 

ʢʦʣʴʦʨʫ ï ʜʫʞʝ ʥʠʟʴʢʘ ʢʘʨʽʻʩʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʝʤʘʣʽ (8-10 ʙʘʣʽʚ) [210].  

2.3.4. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʛʽʛʽʻʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ.    

ɺʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʛʽʻʥʽʯʥʦʛʦ ʽʥʜʝʢʩʫ ʖ.ɸ. ʌʝʜʦʨʦʚʘ - 

ɺ.ɺ. ɺʦʣʦʜʢʽʥʦʾ ʟʘ ʧ'ʷʪʠʙʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʦʮʽʥʶʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʣʠ 

ʪʘʢʠʤ ʯʠʥʦʤ: ʜʦʙʨʠʡ ʨʽʚʝʥʴ ʛʽʛʽʻʥʠ ï 1,1-1,5 ʙʘʣʘ; ʟʘʜʦʚʽʣʴʥʠʡ ʨʽʚʝʥʴ ʛʽʛʽʻʥʠ ï 

1,6-2 ʙʘʣʠ; ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʨʽʚʝʥʴ ʛʽʛʽʻʥʠ ï 2,1-2,5 ʙʘʣʘ; ʧʦʛʘʥʠʡ ʨʽʚʝʥʴ ʛʽʛʽʻʥʠ 

ï 2,6-3,4 ʙʘʣʘ; ʜʫʞʝ ʧʦʛʘʥʠʡ ʨʽʚʝʥʴ ʛʽʛʽʻʥʠ ï 3,5-5 ʙʘʣʽʚ [211]. 

2.3.5. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ OHI-S (Green J.C., Vermillion 

J.R., 1964). ʋ ʧʘʮʽʻʥʪʽʚ ʫ ʧʦʩʪʽʡʥʦʤʫ ʧʨʠʢʫʩʽ ʚʠʚʯʘʣʠ ʚʝʩʪʠʙʫʣʷʨʥʽ ʧʦʚʝʨʭʥʽ 

ʟʫʙʽʚ 16, 26, 11  ̔31, ʷʟʠʢʦʚ̔ ʧʦʚʝʨʭʥʽ ʟʫʙʽʚ 36  ̔46. ɯʥʜʠʢʘʮʽʶ ʟʫʙʥʦʛʦ ʥʘʣʴʦʪʫ 

 ̔ ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ ʧʨʦʚʦʜʠʣʠ ʚʽʟʫʘʣʴʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʥʜʘ, ʧʦʩʪʫʧʦʚʦ 

ʧʨʦʩʫʚʘʶʯʠ ʡʦʛʦ ʢʣʶʯʦʚʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʟʫʙʽʚ ʚʽʜ ʨʽʞʫʯʦʛʦ ʢʨʘʶ ʘʙʦ 

ʦʢʣʶʟʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʜʦ ʰʠʡʢʠ ʟʫʙʘ, ʧʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʣʠ ʨʽʚʝʥʴ ʢʦʨʦʥʢʠ, ʚ 

ʷʢʦʤʫ ʥʘ ʟʦʥʜʽ ʩʢʫʧʯʫʶʪʴʩʷ ʟʫʙʥʽ ʚʽʜʢʣʘʜʝʥʥʷ. OHI-S ʨʦʟʨʘʭʦʚʫʶʪʴ ʷʢ ʩʫʤʫ 

ʽʥʜʝʢʩʫ ʥʘʣʴʦʪʫ ʡ ʽʥʜʝʢʩʫ ʢʘʤʝʥʶ [212]. 

ʐʢʘʣʘ ʽʥʜʝʢʩʫ ʥʘʣʴʦʪʫ (Debris Index. DI-S): 
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0 ï ʟʫʙʥʠʡ ʥʘʣʽʪ ʥʝ ʚʠʷʚʣʝʥʦ; 

1 ï ʤ'ʷʢʠʡ ʟʫʙʥʠʡ ʥʘʣʽʪ ʧʦʢʨʠʚʘʻ ʜʦ 1/3 ʧʦʚʝʨʭʥʽ ʟʫʙʘ /̔ʘʙʦ ʻ ʙʫʜʴ-ʷʢʘ 

ʤʘʩʘ ʧʽʛʤʝʥʪʦʚʘʥʦʛʦ ʱʽʣʴʥʦʛʦ ʥʘʣʴʦʪʫ; 

2 ï ʤ'ʷʢʠʡ ʟʫʙʥʠʡ ʥʘʣʽʪ ʧʦʢʨʠʚʘʻ ʚʽʜ 1/3 ʜʦ 2/3 ʧʦʚʝʨʭʥʽ ʟʫʙʘ; 

3 ï ʤ'ʷʢʠʡ ʟʫʙʥʠʡ ʥʘʣʽʪ ʧʦʢʨʠʚʘʻ ʧʦʥʘʜ 2/3 ʧʦʚʝʨʭʥʽ ʟʫʙʘ. 

ʐʢʘʣʘ ʽʥʜʝʢʩʫ ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ (Calculus Index. CI-S): 

0 ï ʟʫʙʥʠʡ ʢʘʤʽʥʴ ʥʝ ʚʠʷʚʣʝʥʦ; 

1 ï ʥʘʜô̫ ʩʝʥʥʠʡ ʟʫʙʥʠʡ ʢʘʤʽʥʴ ʧʦʢʨʠʚʘʻ ʜʦ 1/3 ʧʦʚʝʨʭʥʽ ʟʫʙʘ; 

2 ï ʥʘʜôʷʩʝʥʥʠʡ ʟʫʙʥʠʡ ʢʘʤʽʥʴ ʧʦʢʨʠʚʘʻ ʚʽʜ 1/3 ʜʦ 2/3 ʧʦʚʝʨʭʥʽ ʟʫʙʘ /̔ʘʙʦ 

ʻ ʧʽʜôʷʩʝʥʥʠʡ ʟʫʙʥʠʡ ʢʘʤʽʥʴ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʢʦʥʛʣʦʤʝʨʘʪʽʚ; 

3 ï ʥʘʜôʷʩʝʥʥʠʡ ʟʫʙʥʠʡ ʢʘʤʽʥʴ ʧʦʢʨʠʚʘʻ ʙʽʣʴʰʝ 2/3 ʧʦʚʝʨʭʥʽ ʟʫʙʘ /̔ʘʙʦ 

ʻ ʧʽʜôʷʩʝʥʥʠʡ ʟʫʙʥʠʡ ʢʘʤʽʥʴ, ʷʢʠʡ ʦʪʦʯʫʻ ʧʨʠʰʠʡʢʦʚʫ ʯʘʩʪʠʥʫ ʟʫʙʘ. 

ɯʥʜʝʢʩ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

OHI-S = ×DI-S +× CI-S , ʜʝ 

n 

× ï  ʩʫʤʘ ʙʘʣʽʚ; 

ɼʊ ï ʙʘʣ ʟʫʙʥʦʛʦ ʥʘʣʴʦʪʫ; 

ɿʂ ï ʙʘʣ ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ; 

n ï ʢʽʣʴʢʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʟʫʙʽʚ. 

 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʫ OHI-S: 

<0,6 ï ʭʦʨʦʰʘ ʛʽʛʽʻʥʘ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ; 

0,7-1,6 ï ʟʘʜʦʚʽʣʴʥʘ ʛʽʛʽʻʥʘ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ; 

1,7-2,5 ï ʥʝʟʘʜʦʚʽʣʴʥʘ ʛʽʛʽʻʥʘ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ; 

Ó2,6 ï ʧʦʛʘʥʘ ʛʽʛʽʻʥʘ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. 

2.3.6. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʛʽʥʛʽʚʽʪʫ ʈʄɸ ʟʘ Parma. 

ɺʠʟʥʘʯʘʣʠ ʩʪʫʧʽʥʴ ʟʘʧʘʣʝʥʥʷ ʷʩʝʥ ʫ ʚʽʜʩʦʪʢʘʭ. ʈʄɸ ï ʮʝ ʧʘʧʽʣʷʨʥʦ-

ʤʘʨʛʽʥʘʣʴʥʦ-ʘʣʴʚʝʦʣʷʨʥʠʡ ʽʥʜʝʢʩ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʴʥʦ ʚʠʟʥʘʯʘʪʠ 

ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʷʩʝʥ ʙʽʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʟʫʙʘ. ɺʠʷʚʣʝʥʝ 
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ʚʽʟʫʘʣʴʥʦ ʟʘʧʘʣʝʥʥʷ ʤʽʞʟʫʙʥʦʛʦ ʩʦʩʦʯʢʘ (papilla interdentale) ï ʧʘʧʽʣʽʪ (ʈ) ï 

ʦʮʽʥʶʻʪʴʩʷ ʚ 1 ʙʘʣ; ʟʘʧʘʣʝʥʥʷ ʢʨʘʶ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʷʩʝʥ, ʱʦ ʧʨʠʣʷʛʘʶʪʴ 

ʜʦ ʰʠʡʢʠ ʟʫʙʘ (ʄ), ï 2; ʟʘʧʘʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʷʩʝʥ (ɸ) ï 3 ʙʘʣʠ.  

ɯʥʜʝʢʩ ʛʽʥʛʽʚʽʪʫ ʦʙʯʠʩʣʶʶʪʴ h ʣʷʭʦʤ ʚʽʜʩʦʪʢʦʚʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʫʤʠ 

ʙʘʣʽʚ ʙʽʣʷ ʚʩʽʭ ʟʫʙʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ. ʉʫʤʘ ʙʘʣʽʚ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʡʚʠʱʠʭ ʦʮʽʥʦʢ ʩʪʘʥʫ ʷʩʝʥ ʙʽʣʷ ʢʦʞʥʦʛʦ ʟʫʙʘ [212]. 

2.3.7. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʽʧʝʨʝʩʪʝʟʽʾ. ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ 

ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʽʥʜʝʢʩʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʽʧʝʨʝʩʪʝʟʽʾ (ɯɯɻɿ). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ ɻɿ ʧʝʨʝʚʽʨʷʣʠ ʯʫʪʣʠʚʩ̔ʪɹ ʢʦʞʥʦʛʦ ʟʫʙʘ ʥʘ ʜʽʶ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʢʝʨʫʚʘʣʠʩ ̫ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʖ.ɸ. 

ʌʝʜʦʨʦʚʘ [211], ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʩʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴ ʨʝʘʢʮʽʶ ʟʫʙʘ ʥʘ ʪʝʨʤʽʯʥʽ, 

ʧʦʪʽʤ ï ʥʘ ʭʽʤʽʯʥʽ, ʦʩʪʘʥʥʴʦʶ ʯʝʨʛʦ ,ʁ ï ʥʘ ʤʝʭʘʥʽʯʥʽ (ʪʘʢʪʠʣʴʥʽ) ʧʦʜʨʘʟʥʠʢʠ. 

ʋ ʨʦʣʽ ʪʝʨʤʽʯʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʭʦʣʦʜʥʫ ʚʦʜʫ  ̔ʚʦʜʫ, 

ʧʽʜʽʛʨʽʪʫ ʜʦ 60Üʉ; ʭʽʤʽʯʥʠʭ ï 40% ʨʦʟʯʠʥ ʛʣʶʢʦʟʠ  ̔9% ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʦʮʪʦʚʦʾ 

ʢʠʩʣʦʪʠ; ʤʝʭʘʥʽʯʥʠʤ ʧʦʜʨʘʟʥʠʢʦʤ ʙʫʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʟʦʥʜ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʽʚ ʱʦʜʦ ʨʝʘʛʫʚʘʥʥʷ ʟʫʙʘ ʥʘ ʥʠʟʴʢʫ ʡ ʚʠʩʦʢʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʡʦʛʦ ʽʟʦʣʶʚʘʣʠ ʚʽʜ ʩʣʠʥʠ ʚʘʣʠʢʘʤʠ, ʚʠʩʫʰʫʚʘʣʠ, ʧʽʩʣʷ ʮʴʦʛʦ ʜʦ 

ʰʠʡʢʠ ʟʫʙʘ ʧʨʠʢʣʘʜʘʣʠ ʥʘ 1 ʭʚʠʣʠʥʫ ʚʘʪʥʽ ʢʫʣʴʢʠ, ʟʤʦʯʝʥʽ ʭʦʣʦʜʥʦʶ ʘʙʦ 

ʛʘʨʷʯʦʶ ʚʦʜʦʶ. ɸʥʘʣʦʛʽʯʥʦ ʜʽʷʣʠ ʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʝʩʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʝʘʢʮʽʾ ʟʫʙʘ ʥʘ ʭʽʤʽʯʥʽ ʧʦʜʨʘʟʥʠʢʠ. ʈʝʘʢʮʽʶ ʟʫʙʘ ʥʘ ʪʘʢʪʠʣʴʥʽ ʧʦʜʨʘʟʥʠʢʠ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʟʦʥʜʘ, ʷʢʠʤ ʪʦʨʢʘʣʠʩʷ ʜʦ 

ʧʨʠʰʠʡʢʦʚʦʾ ʜʽʣʷʥʢʠ ʟʫʙʘ. ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʚ ʧʘʮʽʻʥʪʘ 

ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʩʝʢʫʥʜ ʨʦʟʛʣʷʜʘʣʠ ʷʢ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ 

ʥʘ ɻɿ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ɻɿ ʜʣʷ ʢʦʞʥʦʛʦ ʟʫʙʘ ʚʠʟʥʘʯʘʣʠ ʟʘ ʪʘʢʦʶ ʰʢʘʣʦʶ: 0 ʙʘʣʽʚ 

ï ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʘʢʮʽʾ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʽ, ʭʽʤʽʯʥʽ ʡ ʪʘʢʪʠʣʴʥʽ ʧʦʜʨʘʟʥʠʢʠ; 1 ʙʘʣ ï 

ʥʘʷʚʥʽʩʪʴ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ; 2 ʙʘʣʠ ï ʥʘʷʚʥʽʩʪʴ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ  ̔ ʭʽʤʽʯʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ; 3 ʙʘʣʠ ï ʥʘʷʚʥʽʩʪʴ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʥʠʭ, ʭʽʤʽʯʥʠʭ  ̔ʪʘʢʪʠʣʴʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ. 

ʇʽʩʣʷ ʦʙʩʪʝʞʝʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ ʫʩʽʭ ʟʫʙʽʚ ʦʙʯʠʩʣʶʚʘʣʠ ɯɯɻɿ ʟʘ 

ʬʦʨʤʫʣʦʶ:  
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ɯɯɻɿ = ʩʫʤʘ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʫ ʢʦʞʥʦʛʦ ʟʫʙʘ / ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʽʟ ɻɿ. 

ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʚ ʤʝʞʘʭ 1,0-1,5 ʙʘʣʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ɻɿ ɯ ʩʪʫʧʝʥʷ; ʧʨʠ 

ʧʦʢʘʟʥʠʢʘʭ ʚʽʜ 1,6 ʜʦ 2,2 ʙʘʣʘ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ɻɿ ɯɯ ʩʪʫʧʝʥʷ; ʚʽʜ 2,3 ʜʦ 3 ʙʘʣʽʚ ï 

ɯɯɯ ʩʪʫʧʝʥʷ.  

ɯʈɻɿ ʚʠʟʥʘʯʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ:  

ɯʈɻɿ = ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʽʟ ɻɿ / ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʫ ʜʘʥʦʛʦ ʧʘʮʽʻʥʪʘ Ĭ 100%. 

ɿʥʘʯʝʥʥʷ ɯʈɻɿ, ʢʦʣʠʚʘʶʯʠʩʴ ʚʽʜ 3,1 ʜʦ 100%, ʟʨʦʩʪʘʻ ʧʨʦʧʦʨʮʽʡʥʦ ʢʽʣʴʢʦʩʪʽ 

ʟʫʙʽʚ, ʱʦ ʤʘʶʪʴ ʥʘʜʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʧʦʜʨʘʟʥʠʢʽʚ. ʅʘ ʮʽʡ ʧʽʜʩʪʘʚʽ 

ʦʙʤʝʞʝʥʘ ʬʦʨʤʘ ɻɿ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʜʘʥʦʛʦ ʽʥʜʝʢʩʫ ʚʽʜ 3,1 ʜʦ 

25%, ʛʝʥʝʨʘʣʽʟʦʚʘʥʘ ɻɿ ï ʧʨʠ 26-100%. 

ʂʦʤʧʣʝʢʩʥʝ ʦʮʽʥʁʚʘʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ɻɿ ʚʠʢʦʥʘʥʦ ʥʘʤʠ ʜʦ ʣʽʢʫʚʘʥʥʷ, ʯʝʨʝʟ ʪʠʞʜʝʥʴ  ̔3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʡʦʛʦ ʟʘʢʽʥʯʝʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʙ'ʻʢʪʠʚʥʦʾ ʨʝʘʢʮʽʾ ʧʘʮʽʻʥʪʽʚ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʛʽʛʽʻʥʠ ʟʫʙʽʚ ʥʘʤʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʰʢʘʣʫ ʢʦʤʬʦʨʪʥʦʩʪʽ: 0 ʙʘʣʽʚ ï 

ʥʝʧʨʠʻʤʥʽ ʚʽʜʯʫʪʪʷ ʚʽʜʩʫʪʥʽ; 1 ʙʘʣ ï ʥʝʟʥʘʯʥʠʡ ʜʠʩʢʦʤʬʦʨʪ; 2 ʙʘʣʠ ï ʟʥʘʯʥʠʡ 

ʜʠʩʢʦʤʬʦʨʪ; 3 ʙʘʣʠ ï ʥʘʷʚʥʽʩʪʴ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʽ 

ʤʠʤʦʚʽʣʴʥʠʤʠ ʤʦʪʦʨʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʧʘʮʽʻʥʪʘ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜʭʠʣʝʥʥʷ 

ʛʦʣʦʚʠ), ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ ʧʨʠʧʠʥʝʥʥʷ ʯʠʱʝʥʥʷ [211]. 

 ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʽʥʜʝʢʩʽʚ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʦʟʚʦʣʷʻ 

ʥʝ ʪʽʣʴʢʠ ʦʙôʻʢʪʠʚʥʦ ʚʠʟʥʘʯʠʪʠ ʧʦʰʠʨʝʥʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʽʧʝʨʝʩʪʝʟʽʾ ʡ 

ʦʮʽʥʠʪʠ ʾʭ ʫ ʯʠʩʣʦʚʦʤʫ ʚʽʜʦʙʨʘʞʝʥʥʽ, ʘ ʽ ʧʨʦʩʪʝʞʠʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʣʽʢʫʚʘʣʴʥʠʭ ʜʽʡ ʫ ʢʦʥʢʨʝʪʥʠʭ ʧʦʢʘʟʥʠʢʘʭ. 

2.3.8. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ. ʅʘʤʠ 

ʙʫʣʦ ʦʙʨʘʥʦ ʥʘʡʩʫʯʘʩʥʽʰʽ ʤʝʪʦʜʠ ʚʠʙʽʣʶʚʘʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ 

ʤʝʪʦʜʫ ʚʠʙʽʣʶʚʘʥʥʷ ʚ ʢʨʽʩʣʽ ʣʽʢʘʨʷ-ʩʪʦʤʘʪʦʣʦʛʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʚʽʪʣʦʜʽʦʜʥʦʾ LED-ʣʘʤʧʠ ʭʦʣʦʜʥʦʛʦ ʩʚʽʪʣʘ (ʨʠʩ. 2.2). ʆʙʠʨʘʶʯʠ 

ʥʘʡʙʝʟʧʝʯʥʽʰʠʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ, ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ 

ʥʠʟʢʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʣʠ ʚʩʽ ʧʝʨʝʚʘʛʠ ʡ ʥʝʜʦʣʽʢʠ ʨʽʟʥʠʭ 

ʩʠʩʪʝʤ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʥʢʫ [108].  
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ʈʠʩ. 2.2. ʌʦʪʦ LED-ʣʘʤʧʠ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ 

 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʙʫʣʦ ʦʙʨʘʥʦ ʣʘʤʧʫ ʟ ʪʘʢʠʤʠ ʪʝʭʥʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

ï ʜ̔ ʘʧʘʟʦʥ ʩʚʽʪʣʘ ï 400-505 ʥʘʥʦʤʝʪʨʽʚ; 

ï ʪʨʠ ʨʝʞʠʤʠ ʨʦʙʦʪʠ; 

ï ʚʭʽʜʥʽ ʟʥʘʯʝʥʥʷ: 100ï240 ɺ~, 3A, 50ï60 Hz; 

ï ʢʣʘʩʠʬʽʢʘʮʽʷ: ʢʣʘʩ 1, ʪʠʧ BF, IPXO; ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʝ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʽʟ ʟʘʡʤʠʩʪʠʤʠ ʩʫʤʽʰʘʤʠ; 

ï ʨʝʞʠʤ ʨʦʙʦʪʠ: ʙʝʟʧʝʨʝʨʚʥʠʡ; 

ï ʨʦʙʦʯʘ ʪʝʤʧʝʨʘʪʫʨʘ: 10-40 ÜC; 

ï ʜʞʝʨʝʣʦ ʩʚʽʪʣʘ: ʩʚʽʪʣʦʜʽʦʜʥʘ ʤʘʪʨʠʮʷ; 

ï ʜ̔ ʘʧʘʟʦʥ ʯʘʩʪʦʪ: 400-505 ʥʘʥʦʤʝʪʨʽʚ (ʟʚʠʯʘʡʥʠʡ); 

ï ʦʭʦʣʦʜʞʝʥʥʷ: ʧʦʚʽʪʨʷʥʝ. 

ʉʝʨʝʜ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʛʝʣʽʚ ʙʫʣʦ ʦʙʨʘʥʦ ʛʝʣʴ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 

(H2O2) ̔ 44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ (CO(NH2)2ĿH2O2). 

ʄʝʪʦʜʠʢʘ ʧʨʦʬʝʩʽʡʥʦʾ ʛʽʛʽʻʥʠ ʦʭʦʧʣʶʚʘʣʘ ʪʘʢʽ ʝʪʘʧʠ: 

1. ɺʠʜʘʣʝʥʥʷ ʪʚʝʨʜʠʭ  ̔ ʤôʷʢʠʭ ʟʫʙʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʥʘʢʦʥʝʯʥʠʢʘ;  

2. ʇʦʚʽʪʨʷʥʦ-ʘʙʨʘʟʠʚʥʝ ʯʠɦʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʢʦʥʝʯʥʠʢʘ çKaVoè  

ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʧʦʨʦʰʢʫ çKaVo profipearlsè (ʨʦʟʤʽʨ 

ʯʘʩʪʠʥʦʢ 60-70 ʤʢʤ) ; 

3. ʇʦʣʽʨʫʚʘʥʥʷ ʝʤʘʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʡʣʦʥʦʚʦʾ ʱʽʪʦʯʢʠ ʩʝʨʝʜʥʴʦʾ 

ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʧʦʣʽʨʫʚʘʣʴʥʦʾ ʧʘʩʪʠ çCleanicè (çKerrè), RDA27. 

ʗʩʥʘ ʽʟʦʣʶʚʘʣʠ ʨʽʜʢʠʤ ʢʦʬʝʨʜʘʤʦʤ (çBeyond Blue Sealè). ʅʘ ʟʫʙʠ 

ʪʦʥʢʠʤ ʰʘʨʦʤ ʥʘʥʦʩʠʣʠ ʚʠʙʽʣʶʚʘʣʴʥʠʡ ʛʝʣʴ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʣʠ ʧʦ ʚʩʽʡ 

ʧʦʚʝʨʭʥʽ. ɿʘ ʧʨʦʪʦʢʦʣʦʤ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ 3 ʩʝʘʥʩʠ ʧʦ 15 

ʭʚʠʣʠʥ. ʅʘ ʢʦʞʥʦʤʫ ʩʝʘʥʩʽ ʟʥʦʚʫ ʥʘʥʦʩʠʣʠ ʚʠʙʽʣʶʚʘʣʴʥʠʡ ʛʝʣɹ, ʚʠʜʘʣʠʚʰʠ 

ʟʘʣʠʰʢʠ ʛʝʣʶ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʝʘʥʩʫ.  

ʇʨʦʬʝʩʽʡʥʝ ʚʠʙʽʣʶʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʘʤʧʠ ʭʦʣʦʜʥʦʛʦ 

ʩʚʽʪʣʘ  ̔ʛʝʣʽʚ ʥʘ ʦʩʥʦʚʽ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (çBeyond Maxè)  ̔44% ʧʝʨʦʢʩʠʜʫ 

ʢʘʨʙʘʤʽʜʫ (çAmmdent Ultra Whiteè). 

ʆʮʽʥʶʚʘʣʠ ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

2.3.9. ɺʠʟʥʘʯʝʥʥʷ ʢʦʣʴʦʨʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ. ɼʣʷ ʚʠʟʥʘʯʝʥʥ ̫  ̔

ʬʽʢʩʘʮʽʾ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʦʪʦʢʦʣ ʤʦʙʽʣʴʥʦʾ 

ʜʝʥʪʘʣʴʥʦʾ ʬʦʪʦʛʨʘʬʽʾ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʥʮʝʧʮʽʾ ʬʦʪʦʛʨʘʬʽʾ 

ʟʫʙʽʚ ʽ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʟʨʦʙʣʝʥʠʭ ʥʘ ʩʤʘʨʪʬʦʥ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤ ʜʦʧʦʤʽʞʥʠʤ 

ʦʩʚʽʪʣʝʥʥʷʤ (çSmile Lite MDPè, çSmile lineè).  

ɼʣʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ ʽ ʬʽʢʩʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʯʘʩʽ 

ʧʨʦʚʦʜʠʣʠ ʬʦʪʦʟʡʦʤʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʡ ʟʫʙʽʚ ʧʘʮʽʻʥʪʘ ʫ ʬʨʦʥʪʘʣʴʥʽʡ 

ʜʽʣʷʥʮʽ ʥʘ ʚʽʜʩʪʘʥʽ 30 ʩʤ ʚʽʜ ʦʙ'ʻʢʪʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʰʪʘʪʠʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʩʪʘʥʽ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʫʙʽʚ ʜʦ ʦʙ'ʻʢʪʠʚʘ 

ʽ ʜʦ ʦʩʚʽʪʣʶʚʘʣʴʥʦʛʦ ʙʦʢʩʘ. ɺʥʫʪʨʽʰʥʴʦʨʦʪʦʚʘ ʬʦʪʦʛʨʘʬʽʷ ʤʘʻ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʽʜʪʽʥʢʫ ʡ ʦʮʽʥʢʠ ʧʨʦʛʨʝʩʫ 

ʚʠʙʽʣʶʚʘʥʥʷ.  

ʅʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ: 

ï ʩʤʘʨʪʬʦʥ  ̔ʧʨʠʩʪʨʽʡ çSmile Lite MDPè ̔ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʯʥʦʛʦ ʩʚʽʪʣʘ 

ʟ ʙʽʣʠʤ ʨʦʟʩʽʶʚʘʯʝʤ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʚʘ ʨʝʪʨʘʢʪʦʨʠ  ̔ ʦʜʠʥ ʯʦʨʥʠʡ 
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ʢʦʥʪʨʘʩʪʝʨ (çFlexipaletteè, çSmile lineè, ʐʚʝʡʮʘʨʽʷ). ɺʠʭʽʜʥʘ ʬʦʪʦʛʨʘʬʽʷ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʪʽʥʢʫ ʙʫʣʘ ʟʨʦʙʣʝʥʘ ʙʝʟ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʦʣʷʨʠʟʘʮʽʡʥʦʛʦ ʬʽʣʴʪʨʘ ʧʨʠʩʪʨʦʶ çSmile Lite MTPè (çSmile lineè, 

ʐʚʝʡʮʘʨʽʷ). ɹʫʣʦ ʚʚʽʤʢʥʝʥʦ ʣʠʰʝ ʮʝʥʪʨʘʣʴʥʝ ʩʚʽʪʣʦ. 

ɼʣʷ ʦʮʽʥʢʠ ʚʠʭʽʜʥʦʛʦ ʡ ʦʪʨʠʤʘʥʦʛʦ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʰʢʘʣʫ ʚʠʟʥʘʯʝʥʥʷ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʟ̔ ʥʘʙʦʨʫ çBeyond Maxè ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ 

ʟʫʙʽʚ (ʨʠʩ. 2.3; 2.4).  

 

ʈʠʩ. 2.3. ʅʘʙʽʨ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ çBeyond Maxè 

(ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʩʝʨʚʝʪʢʘ, ʛʝʣʴ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ, ʨʽʜʢʠʡ ʢʦʬʝʨʜʘʤ, ʢʘʥʶʣʽ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʰʢʘʣʘ çVita Bleached Guide 3D-Masterè  

 

ʆʪʨʠʤʘʥʠʡ ʢʦʣʽʨ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʽʻʾ ʞ ʰʢʘʣʠ ʟ ʚʽʜʪʽʥʢʘʤʠ ʟʘ 

ʪʠʭ ʩʘʤʠʭ ʚʠʭʽʜʥʠʭ ʫʤʦʚ. ʇʝʨʝʚʘʛʘ ʦʨʠʛʽʥʘʣʴʥʦʾ ʰʢʘʣʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʠ 

ʚʠʟʥʘʯʘʻʤʦ ʷʩʢʨʘʚʽʩʪʴ ʢʦʣʴʦʨʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʦʮʽʥʶʻʤʦ ʾʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʩʚʦʻʥʥʷ ʢʦʜʽʚ ʚʠʙʽʣʶʚʘʥʥʷ. 

ʅʘʩʪʫʧʥʠʡ ʬʦʪʦʧʨʦʪʦʢʦʣ ʚʠʢʦʥʫʚʘʣʠ ʯʝʨʝʟ 1 ʜʝʥʴ ʽ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ (ʽʟ ʧʦʣʷʨʠʟʘʮʽʡʥʠʤ ʬʽʣʴʪʨʦʤ). 
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ʈʠʩ. 2.4. ʆʨʠʛʽʥʘʣʴʥʘ ʰʢʘʣʘ çVita Bleached Guide 3D-Masterè 

 

ʇʦʣʷʨʠʟʘʮʽʡʥʠʡ ʬʽʣʴʪʨ ʜʦʟʚʦʣʷʚ ʧʦʙʘʯʠʪʠ ʨʽʟʥʠʮʶ ʚʠʭʽʜʥʦʾ ʩʠʪʫʘʮʽʾ ʡ 

ʦʩʪʘʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʧʘʮʽʻʥʪ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʶ ʤʽʨʦʶ 

ʦʮʽʥʠʪʠ ʚʠʢʦʥʘʥʫ ʨʦʙʦʪʫ. ʐʢʘʣʘ ʚʽʜʪʽʥʢʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ 

ʚʽʟʫʘʣʴʥʠʭ ʧʦʨʽʚʥʷʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʥʘʨʽʚʥʽ ʟʽ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʦʤ. 

2.3.10. ʈʝʥʛʝʥʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ 

ʛʽʩʪʦʛʨʘʤʥʦʾ ʤʦʨʬʦʤʝʪʨʽʾ. ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʝɦ, ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥʘʭ ʟʫʙʽʚ, ʤʘʶʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʟ ʢʽʩʪʢʦʚʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, 

ʟʦʢʨʝʤʘ ʟ ̔ʱʽʣʴʥʽʩʪʶ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ  ̔ʪʽʣʦʤ ʱʝʣʝʧ [214].  

ɿ ʤʝʪʦʶ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

ʧʨʦʚʦʜʠʣʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʬʨʦʚʦʾ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ. ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚʠʢʦʥʫʚʘʣʠ ʛʽʩʪʦʛʨʘʤʥʠʡ ʘʥʘʣʽʟ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʢʽʣʴʢʽʩʥʦ ʽ ʷʢʽʩʥʦ 

ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥ. ɻʽʩʪʦʛʨʘʤʥʠʡ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʠʤ ʧʨʠʥʮʠʧʘʤ ʤʦʨʬʦʤʝʪʨʽʾ [214]. 

 ʂʦʤʧ'ʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ ʱʝʣʝʧʠ ð ʥʝʽʥʚʘʟʠʚʥʠʡ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʤʝʪʦʜ, 

ʷʢʠʡ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ, ʥʝʙʦʣʶʯʦʩʪ ̔ʡ 
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ʜʦʩʪʫʧʥʦʩʪʽ. ʂʊ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʞʫʚʘʪʠ ʱʝʣʝʧʥʽ ʩʪʨʫʢʪʫʨʠ (ʢʽʩʪʢʠ, ʢʘʥʘʣʠ, 

ʧʘʟʫʭʠ, ʩʫʛʣʦʙʠ, ʟʚ'ʷʟʢʠ, ʟʫʙʠ). ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʦʤʝʥʝʚʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʦʪʨʠʤʫʶʪʴ ʟʦʙʨʘʞʝʥʥʷ ʰʣʷʭʦʤ ʟ'ʻʜʥʘʥʥʷ 

ʥʝʟʣʽʯʝʥʥʠʭ ʪʦʥʢʠʭ ʟʨʽʟʽʚ ʫ ʦʜʠʥ. ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʘ 3D-ʨʝʢʦʥʩʪʨʫʢʮʽʷ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʪʦʯʥʝ ʟʦʙʨʘʞʝʥʥʷ. 

ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʂʊ-ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ ʧʝʨʝʜ 

ʧʨʦʮʝʜʫʨʦʶ ʚʠʙʽʣʶʚʘʥʥʷ ʟʘʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʪʦʚʱʠʥʠ 

ʝʤʘʣʽ ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʜʽʣʷʥʮʽ ʡ ʚʠʟʥʘʯʠʪʠ ʱʽʣʴʥʽʩʪʴ ʢʩ̔ʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʎʠʬʨʦʚʘ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʦʤʧôʶʪʝʨʥʠʤ ʨʝʜʘʢʪʦʨʦʤ 

ʟʦʙʨʘʞʝʥʥʷ ʷʢ ʯʦʨʥʦ-ʙʽʣʠʡ ʚʽʜʙʠʪʦʢ ʟ̔ 255 ʚʘʨʽʘʥʪʘʤʠ ʷʩʢʨʘʚʦʩʪʽ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʢʩʝʣʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰ ʢʘʣʴʮʠʥʦʚʘʥʽ ʪʘ ʱʽʣʴʥʽ ʜʽʣʷʥʢʠ 

ʱʝʣʝʧʥʠʭ ʢʽʩʪʦʢ ʤʘʪʠʤʫʪʴ ʩʚʽʪʣʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʘ ʜʝʢʘʣʴʮʠʥʦʚʘʥʽ ʜʽʣʷʥʢʠ ï 

ʚʽʜʧʦʚʽʜʥʦ ʙʽʣʴʰ ʪʝʤʥʝ. ʏʠʤ ʪʝʤʥʽʰʝ ʟʦʙʨʘʞʝʥʥʷ, ʪʠʤ ʤʝʥʰʘ ʱʽʣʴʥʽʩʪʴ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ [214].  

ʆʜʥʠʤ ʟʽ ʩʪʘʥʜʘʨʪʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʨʝʜʘʢʪʦʨʘ ʟʦʙʨʘʞʝʥʥʷ ʻ 

ʛʽʩʪʦʛʨʘʤʘ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ ʩʦʙʦʶ ʛʨʘʬʽʢ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʢʽʣʴʢʽʩʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʽʢʩʝʣʽʚ ʢʦʞʥʦʛʦ ʩʪʫʧʝʥ ̫ʷʩʢʨʘʚʦʩʪʽ ʚ ʟʦʙʨʘʞʝʥʥʽ. ɻʨʘʬʽʢ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʘʢʨʦʪʠʯʥʦʛʦ ʧʽʜʡʦʤʫ ʽ ʢʘʪʦʢʨʘʪʠʯʥʦʛʦ ʩʧʫʩʢʫ. ʇʽʢ ʛʨʘʬʽʢʘ ï 

ʢʽʣʴʢʽʩʪʴ ʧʽʢʩʝʣʽʚ ʚʠʟʥʘʯʝʥʦʛʦ ʩʪʫʧʝʥ ̫ ʷʩʢʨʘʚʦʩʪʽ. ʋ ʥʘʰʽʡ ʨʦʙʦʪʽ ʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʤʧôʶʪʝʨʥʫ ʧʨʦʛʨʘʤʫ çCorel Photo-Pointè, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʦʾ ʦʪʨʠʤʫʚʘʣʠ ʛʽʩʪʦʛʨʘʤʫ ʦʙʨʘʥʦʾ ʜʽʣʷʥʢʠ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʽʯʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʟ ʚʠʚʝʜʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʜʘʥʠʭ. ɻʦʣʦʚʥʠʡ ʧʨʠʥʮʠʧ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ï ʘʥʘʣʽʟ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʜʥʦʤʫ ʡ ʪʦʤʫ ʞ 

ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʽ.  

ʋʩʽ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʠ ʦʪʨʠʤʘʥʦ ʥʘ ʘʧʘʨʘʪʽ çORTHOPHOS XG/Cepsè 

(çSirona Dental Systems GmbHè), ʷʢʠʡ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʘʥʜʘʨʪʠʟʫʻ ʦʪʨʠʤʘʥʽ 

ʮʠʬʨʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʷʩʢʨʘʚʽʩʪʶ (ʧʘʩʧʦʨʪ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʚ 

ʜʦʜʘʪʢʘʭ). 

ɼʦʩʣʽʜʞʫʶʯʠ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʠ, ʚʠʚʯʘʣʠ ʪʘʢ̔ ʜʽʣʷʥʢʠ: ʜʽʣʷʥʢʘ ʥʠʞʥʴʦʾ 
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ʱʝʣʝʧʠ ʩʧʨʘʚʘ ʽ ʟʣʽʚʘ ʚ ʟʦʥʽ ʤʽʞ 47,48  ̔37,38 ʟʫʙʘʤʠ. 

ɼʣʷ ʷʢʽʩʥʦ ʾʦʮʽʥʢʠ ʛʽʩʪʦʛʨʘʤ ʦʮʽʥʶʚʘʣʠ ʛʨʘʬʽʢ, ʷʢʠʡ ʧʨʠ ʨʽʚʥʦʤʽʨʥʽʡ 

ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ ʤʘʚ ʚʠʨʘʞʝʥʠʡ ʧʽʢ ʟ̔ 

ʜʦʩʪʘʪʥʴʦ ʛʣʘʜʢʠʤʠ ʘʥʘʢʨʦʪʦʶ  ̔ʢʘʪʘʢʨʦʪʦʶ. ʂʽʩʪʢʦʚʘ ʪʢʘʥʠʥʘ ʟ̔ ʩʝʨʝʜʥʴʦ-  ̔

ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʤ ʤʘʣʶʥʢʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʢʘʥʠʥʠ ʥʘ ʛʽʩʪʦʛʨʘʤʽ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʟʘʛʘʣʴʥʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʛʽʩʪʦʛʨʘʤʥʦʛʦ ʛʨʘʬʽʢʘ  ̔ ʧʦʷʚʦʶ 

ʜʦʜʘʪʢʦʚʠʭ ʧʽʢʽʚ  ̔ʥʘ ʘʥʘʢʨʦʪʽ, ̔  ʥʘ ʢʘʪʘʢʨʦʪʽ. ʇʝʨʝʚʘʞʘʥʥʷ ʚ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ 

ʚʝʣʠʢʠʭ ʤʽʞʙʘʣʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ ʙʫʜʝ ʚʽʜʦʙʨʘʞʫʚʘʪʠʩʴ ʥʘ ʛʽʩʪʦʛʨʘʤʽ 

ʨʦʟʰʠʨʝʥʥʷʤ ʛʨʘʬʽʢʘ ʚʣʽʚʦ ʽ ʧʦʷʚʦʶ ʜʦʜʘʪʢʦʚʠʭ ʧʽʢʽʚ ʥʘ ʘʥʘʢʨʦʪʽ (ʨʠʩ. 2.5; 

2.6).  

 

ʈʠʩ. 2.5. ɻʽʩʪʦʛʨʘʤʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʢʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ 

ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ. ʇʘʮʽʻʥʪ ʂ., 32 ʨʦʢʠ, ʽʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ 25 (ʬʨʘʛʤʝʥʪ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʤʠ ʫ 2D-ʨʝʞʠʤʽ ʟ ʚʠʙʦʨʦʤ ʜʽʣʷʥʢʠ ʜʣʷ ʛʽʩʪʦʛʨʘʤʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ)  
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ʈʠʩ. 2.6. ɻʽʩʪʦʛʨʘʤʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʢʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ 

ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ. ʇʘʮʽʻʥʪ ʂ., 32 ʨʦʢʠ, ʽʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ 25 (ʛʽʩʪʦʛʨʘʤʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʢʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʩʧʨʘʚʘ)  

 

ʂʨʽʤ ʪʦʛʦ, ʫ ʩʘʛʽʪʘʣʴʥʽʡ ʧʨʦʻʢʮʽʾ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʮʝʥʪʨʘʣʴʥʠʭ ʨʽʟʮʽʚ 

ʚʠʤʽʨʷʣʠ ʪʦʚʱʠʥʫ ʝʤʘʣʽ ʚ ʜʽʣʷʥʮʽ ʝʢʚʘʪʦʨʘ (ʨʠʩ. 2.7). 

 

ʈʠʩ. 2.7. ʌʨʘʛʤʝʥʪ ʢʦʤʧôʶʪʝʨʥʦʾ 3D-ʪʦʤʦʛʨʘʤʠ ʚ ʩʘʛʽʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʧʘʮʽʻʥʪʘ ʉ., 34 ʨʦʢʠ, ɯ ʛʨʫʧʘ. ɯʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ31, ʟ̔ ʚʠʟʥʘʯʝʥʠʤʠ ʨʦʟʤʽʨʘʤʠ 

ʪʦʚʱʠʥʠ ʝʤʘʣʽ 11 ʟʫʙʘ 
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ʆʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʥʦʩʠʣʠ ʚ ʩʪʘʪʠʩʪʠʯʥʫ ʪʘʙʣʠʮ ʁʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʧʽʜʨʘʭʫʥʢʽʚ  ̔ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʪʨʠʤʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ. 

2.4. ʃʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʝʤʘʣʽ ʡ ʚʠʥʠʢʥʝʥʥʽ ʢʘʨʽʻʩʫ ʟʫʙʽʚ 

ʚʽʜʽʛʨʘʻ ʨʦʪʦʚʘ ʨʽʜʠʥʘ. ʅʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʦʩʥʦʚʥʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ (ʟʘʛʘʣʴʥʠʡ ʢʘʣʴʮʽʡ, ʥʝʦʨʛʘʥʽʯʥʠʡ 

ʬʦʩʬʦʨ, ʥʘʪʨʽʡ  ̔ʭʣʦʨ), ʚʠʟʥʘʯʝʥʦ ʨʅ  ̔ʚôʷʟʢʩ̔ʪɹ  ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʥʘ ʤʦʤʝʥʪ 

ʦʙʩʪʝʞʝʥʥʷ. 

ʃʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʥʘ ʩʢʣʘʜ ʝʣʝʢʪʨʦʣʽʪʽʚ (K+, 

Na+,Cl-,Ca++, pH) ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʟʘ ʜʦʙʫ ʜʦ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ  ̔ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ (ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ 

ʣʘʙʦʨʘʪʦʨʽʾ ʢʦʤʫʥʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ç4-ʪʘ ʤʽʩʴʢʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ ʇʦʣʪʘʚʩʴʢʦʾ 

ʤʽʩʴʢʦʾ ʨʘʜʠè, ʜʦʛʦʚʨ̔ ˉ189 ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚʽʜ 15 ʪʨʘʚʥʷ 2021 ʨ.).  

ɿʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʣʘʙʦʨʦʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʘʮʽʻʥʪʽʚ ʧʨʦʚʦʜʠʣʠ 

ʥʘʪʱʝʩʝʨʮʝ, ʚ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʯʘʩ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʜʣʷ, ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʨʘʥʢʦʚʦʛʦ ʯʠɦʝʥʥʷ ʟʫʙʽʚ ʟʘʩʦʙʘʤʠ ʛʽʛʽʻʥʠ. ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʚʽʜʙʫʚʘʣʦʩʷ ʧʨʦʪʷʛʦʤ 2 ʛʦʜʠʥ ʧʽʩʣʷ ʡʦʛʦ ʟʘʙʦʨʫ. ʇʽʩʣʷ ʮʦɹʛʦ ʙʫʣʦ ʚʠʢʦʥʘʥʦ 

ʣʘʙʦʨʘʪʦʨʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʟʨʘʟʢʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʢʘʣʴʮʽʶ ʧʨʦʚʦʜʠʣʠ ʬʦʪʦʤʝʪʨʠʯʥʦ ʆ - 

ʢʨʝʟʦʣʬʪʘʣʝʾʥʦʚʠʤ ʤʝʪʦʜʦʤ. ʋʤʽʩʪ ʥʘʙʦʨʫ: ʙʫʬʝʨ (ʣʽʟʠʨʫʚʘʥʠʡ ʙʫʬʝʨ ʨʅ= 

11,1, ʘʟʠʜ ʥʘʪʨʽʶ); ʨʝʘʛʝʥʪ (8-ʆʢʩʠʭʽʥʦʣʽʥ, ʦ-ʂʨʝʟʦʣʽʪʘʣʝʾʥʦʚʠʡ ʢʦʤʧʣʝʢʩ, 

ʅʉɯ; ʢʘʣʴʮʽʡ-ʩʪʘʥʜʘʨʪ (ʢʘʣʴʮʽʡ, ʘʟʠʜ ʥʘʪʨʽʶ); ʦʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʤʦʣʴ/ʣ. 

ʅʝʦʨʛʘʥʽʯʥʠʡ ʬʦʩʬʦʨ ʜʦʩʣʽʜʞʫʚʘʣʠ ʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ: ʫ ʩʠʣʴʥʦ 

ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʦʥʠ ʬʦʩʬʘʪʫ ʫʪʚʦʨʶʶʪʴ ʢʦʤʧʣʝʢʩ ʟ̔ ʤʦʣʽʙʜʘʪʦʤ. 

ʇʦʛʣʠʥʘʥʥʷ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽʡ ʜʽʣʷʥʮʽ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʝ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʦʩʬʦʨʫ; ʦʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʤʦʣʴ/ʣ.  

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʥʘʣʽʟʘʪʦʨ 
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ʝʣʝʢʪʨʦʣʽʪʽʚ çConvergys ISE comfort Analyzer M05è (S/No. CT-ISE-comfort-

2693) ʜʣʷ 5 ʝʣʝʢʪʨʦʣʽʪʽʚ (K+, Na+,Cl-,Ca++,Li+, pH). 

ʇʽʜʛʦʪʫʚʘʚʰʠ ʤʘʪʝʨʽʘʣ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜʢʨʠʚʘʣʠ ʢʨʠʰʢʫ 

ʧʨʦʙʦʟʘʙʽʨʥʠʢʘ  ̔ʧʽʜʥʦʩʠʣʠ ʤʘʪʝʨʽʘʣ ʜʦ ʛʦʣʢʠ. ɸʥʘʣʽʟʘʪʦʨ ʘʩʧʽʨʫʻ ʥʝʦʙʭʽʜʥʠʡ 

ʦʙôʻʤ, ʧʽʩʣʷ ʯʦʛʦ ʣʫʥʘʻ ʟʚʫʢʦʚʠʡ ʩʠʛʥʘʣ ʽ ʟôʷʚʣʷʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘ ʝʢʨʘʥʽ, 

ʱʦʙ ʟʘʢʨʠʪʠ ʢʨʠʰʢʫ ʧʨʦʙʦʟʘʙʽʨʥʠʢʘ. ʇʽʩʣʷ ʟʘʢʨʠʚʘʥʥʷ ʢʨʠʰʢʠ ʨʝʟʫʣʴʪʘʪ 

ʛʦʪʦʚʠʡ ʯʝʨʝʟ 60 ʩ.  

ʃʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʥʘ ʚôʷʟʢʽʩʪʴ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ 

ʢʘʬʝʜʨʠ ʙʽʦʭʽʤʽʾ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʩʢʦʟʠʤʝʪʨʘ ʆʩʪʚʘʣʴʜʘ ʟ ʢʘʣʽʣʷʨʦʤ ʜʦʚʞʠʥʦʶ 10,0 ʩʤ ʽ ʜʽʘʤʝʪʨʦʤ 

0,4 ʤʤ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20 Üʉ.  ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʨʘʞʘʣʠ ʚ ʤʇʘĿʩ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘʪʱʝ  ʰʣʷʭʦʤ ʟʘʙʦʨʫ 5,0 ʤʣ ʱʦʡʥʦ ʟʽʙʨʘʥʦʾ ʨʦʪʦʚʦʾ 

ʨʽʜʠʥʠ. 

2.5. ʄʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʫ ʨʦʙʦʪʽ ʟʘʚʜʘʥ ɹ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ 

ʧʠʪʘʥʥʷ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʛʨʫʧʘʭ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʚʠʚʯʝʥʥʶ. ʇʣʘʥʫʶʯʠ ʜʠʟʘʡʥ 

ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʦʜʠʣʠ ʨʦʟʨʘʭʫʥʦʢ ʥʝʦʙʭʽʜʥʦʛʦ ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ. 

ʎʝʡ ʦʙʩʷʛ ʚʠʙʽʨʢʠ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʜʘʥʫ ʧʦʪʫʞʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ [215]. 

ʅʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: n=t2*ů2 / ȹ2, ʜʝ: 

n ï ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ; 

t ï ʜʦʚʽʨʯʠʡ ʢʦʝʬʽʮʽʻʥʪ; 

ů ï ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ; 

ȹ ï ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʤʠʣʢʘ, ʷʢʘ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʣʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʨʠ ʦʧʝʨʫʚʘʥʥʽ ʢʽʥʮʝʚʠʤʠ ʜʘʥʠʤʠ, ʷʢʽ ʧʨʦʛʥʦʟʫʚʘʣʠʩʴ ʫ ʚʽʜʥʦʩʥʠʭ 

ʚʝʣʠʯʠʥʘʭ (%), ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʩʧʦʩʪʝʨʝʞʝʥʴ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟʛʽʜʥʦ ʟ 

ʬʦʨʤʫʣʦ  ʁn=t2*pq / ȹ2, ʜʝ:  



80 
 

 

n ï ʦʙʩʷʛ ʩʧʦʩʪʝʨʝʞʝʥʴ; 

t ï ʜʦʚʽʨʯʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 2, ʧʨʠ ʷʢʦʤʫ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʙʽʨʢʦʚʠʭ ʜʘʥʠʭ ʜʘʥʠʤ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʩʢʣʘʜʘʻ 

95(ʟʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʴ); 

ʨ ï ʧʦʢʘʟʥʠʢ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ (ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ); 

q ï 100% ï ʨ; 

ȹ ï ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʤʠʣʢʘ, ʚʠʙʨʘʥʘ ʜʣʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 3%. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʷʜʫ ʤʝʪʦʜʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ʄʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʦʜʫ ʚʘʨʽʘʮʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ. ʆʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʦʙʩʪʝʞʝʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʦʙʨʦʙʣʷʣʠ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟ 

ʨʦʟʨʘʭʫʥʢʦʤ ʩʝʨʝʜʥʽʭ ʚʠʙʽʨʢʦʚʠʭ ʟʥʘʯʝʥʴ (ʄ)  ̔ʧʦʤʠʣʦʢ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ (m) 

ʫ ʛʨʫʧʘʭ ʦʙʩʪʝʞʝʥʠʭ ʦʩʽʙ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʽʟʫʚʘʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤ ñMicrosoft Excel 2010ò, ñIBM SPSS Statistics V22ò 

[216]. 

ɺʽʨʦʛʽʜʥʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʝʡ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʛʨʫʧ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA (Kanji GK. 100 

statistical tests. Sage; 2006). ʈʦʟʙʽʞʥʦʩʪʽ ʚʚʘʞʘʣʠ ʚʽʨʦʛʽʜʥʠʤʠ ʧʨʠ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽʡ ʫ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ 

p<0,05. 

ʇʨʦʮʝʜʫʨʘ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʩʠʩʪʝʤʘʪʠʯʥʦʾ (ʛʨʫʧʦʚʦ)ʾ ʜʠʩʧʝʨʩʽʾ ʜʦ ʚʠʧʘʜʢʦʚʦʾ (ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʦʾ) 

ʜʠʩʧʝʨʩʽʾ ʫ ʚʠʤʽʨʶʚʘʥʠʭ ʜʘʥʠʭ. ʗʢʱʦ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʧʨʘʚʠʣʴʥʘ, ʪʦ  ̔

ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʘ, ʽ ʤʽʞʛʨʫʧʦʚʘ ʜʠʩʧʝʨʩʽʾ ʻ ʦʮʽʥʢʘʤʠ ʦʜʥʽʻʾ ʡ ʪʽʻʾ ʞ ʜʠʩʧʝʨʩʽʾ 

ʪʘ ʤʘʶʪʴ ʙʫʪʠ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʽ. 

F= MSBG4 / MSWG, ʜʝ: 

MSBG= SSBG / ɜBG;  

MSWG=SSWG / ɜWG. 
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ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʟʥʘʯʝʥʥʷ, F ʤʘʻ ʙʫʪʠ ʙʣʠʟʴʢʦ ʜʦ 1 ʫ ʨʘʟʽ, ʷʢʱʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫʩʝ-ʪʘʢʠ ʥʝʤʘʻ. ʂʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ F 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʟʥʘʯʫʱʦʩʪʽ (ʟʘʟʚʠʯʘʡ 0,05 ʘʙʦ 0,01) ʽ 

ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʠʤ ̔  ʤʽʞʛʨʫʧʦʚʠʤ ʯʠʩʣʦʤ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ (ɜ). ɺʦʥʦ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʝ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ, ʪʦʤʫ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʙʣʠʯʥʽ ʟʥʘʯʝʥʥʷ ʽʟ 

ʟʘʟʥʘʯʝʥʥʷʤ Ŭ, ɜBG, ɜWG [217].  

ɼʣʷ ʥʘʧʽʚʢʽʣʴʢʽʩʥʠʭ  ̔ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʢʨʠʪʝʨʽʡ ʇʽʨʩʦʥʘ ʷʢ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʘʥʘʣʦʛ t-ʢʨʠʪʝʨʽʶ 

ʉʪʴʶʜʝʥʪʘ. 
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ʈʆɿɼɯʃ III 

ʃɸɹʆʈɸʊʆʈʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ɽʄɸʃɯ ɿʋɹɯɺ 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʘʚʜʘʥʴ ʧʝʨʰʠʤ 

ʝʪʘʧʦʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʟôʷʩʫʚʘʥʥʷ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʝʤʘʣʽ ʪʘ ʩʪʦʩʫʶʪʴʩʷ ʚʧʣʠʚʫ ʤʝʭʘʥʽʯʥʠʭ ʽ 

ʭʽʤʽʯʥʠʭ ʘʛʝʥʪʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʠ ʝʤʘʣʽ ʷʢ ʦʩʥʦʚʥ ̔ʩʪʨʫʢʪʫʨʥ ̔

ʢʦʤʧʦʥʝʥʪʠ ʮʽʻʾ ʪʢʘʥʠʥʠ. ʉʘʤʝ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥ ̫ʧʨʦʬʝʩʽʡʥʦʾ ʛʽʛʽʻʥʠ ʤʠ 

ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʩʪʘʥ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, ʟʦʢʨʝʤʘ ʝʤʘʣʽ; ʪʘʢʦʞ ʥʘ 

ʝʪʘʧʽ ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ ʚʠʨʽʰʫʚʘʣʠ ʧʠʪʘʥʥʷ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʙʦʨʫ 

ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ.  

ʄʠ ʨʦʟʛʣʷʜʘʣʠ ʧʨʦʬʝʩʽʡʥʝ ʯʠɦʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ 

ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ï ʷʢ ʩʧʦʩʽʙ ʙʦʨʦʪʴʙʠ ʽʟ ʟʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ 

ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ.  

ʇ̔ ʜ ʯʘʩ ʫʩʽʭ ʤʘʥʽʧʫʣʷʮʽʡ ʤʠ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʧʨʦʪʦʢʦʣʘʤʠ ʧʨʦʬʝʩʽʡʥʦʾ 

ʛʽʛʽʻʥʠ, ʟʘʪʚʝʨʜʞʝʥʠʤʠ ɭʚʨʦʧʝʡʩʴʢʦʶ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʶ ʬʝʜʝʨʘʮʽʻʶ 

ʛʽʛʽʻʥʽʩʪʽʚ [256]. 

ʋ ʧʨʦʬʝʩʽʡʥʦʤʫ ʚʠʙʽʣʶʚʘʥʥʽ ʟʫʙʽʚ ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʻ ʧʨʦʚʝʜʝʥʥʷ 

ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ ʟʫʙʽʚ, ʱʦ ʦʭʦʧʣʶʻ:  

- ʟʥʷʪʪʷ ʪʚʝʨʜʠʭ  ̔ʤôʷʢʠʭ ʟʫʙʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʨʫʯʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʷʢʽ 

ʥʝ ʫʰʢʦʜʞʫʶʪʴ ʝʤʘʣʴ ʟʫʙʽʚ,  ̔ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ ʩʢʝʡʣʝʨʦʤ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʥʘʜʤʽʨʥʽʡ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʪʠʧʦʢʘʟʘʥʴ, ʫ ʢʣʽʥʽʮʽ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʝʜʝʥʥʷ ʤʽʩʮʝʚʦʾ ʘʥʝʩʪʝʟʽʾ; 

- ʧʨʦʬʝʩʽʡʥʝ ʧʦʚʽʪʨʷʥʦ-ʘʙʨʘʟʠʚʥʝ ʯʠɦʝʥʥʷ ʜʣʷ ʫʩʫʥʝʥʥʷ ʥʘʣʴʦʪʫ ʡ 

ʟʘʣʠʰʢʽʚ ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ; 

- ʧʦʣʽʨʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʟʫʙʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʫʤʦʚʠʭ ʯʘʰʦʢ ʽ ʧʘʩʪ ʟ̔ 

ʯʽʪʢʠʤ ʜʦʪʨʠʤʘʥʥʷʤ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʯʝʨʛʫʚʘʥʥʷ ʘʙʨʘʟʠʚʥʦʩʪʽ ʧʘʩʪ.  

ʅʝʜʦʩʣʽʜʞʝʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ 

ʟʫʙʘ, ʷʢʽ ʚʠʢʣʠʢʘʥʽ ʤʝʭʘʥʽʯʥʠʤ ʦʯʠʱʝʥʥʷʤ ʥʘ ʘʪʦʤʘʨʥʦ-ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ, 
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ʟʦʢʨʝʤʘ ï ʟʤʽʥʠ ʚ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʤʫ ʩʢʣʘʜʽ ʝʤʘʣʽ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʢʽʣʴʢʽʩʪʴ 

ʤʽʥʝʨʘʣʽʚ ʽ ʱʽʣʴʥʽʩʪʴ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʽʚ ʝʤʘʣʽ ʤʘʶʪʴ ʩʠʣʴʥʫ ʧʨʷʤʫ ʢʦʨʝʣʷʮʽʶ ʟ 

ʾʾ ʪʚʝʨʜʽʩʪʶ, ʘ ʦʪʞʝ, ʽ ʟ ʧʦʪʝʥʮʽʡʥʠʤ ʢʣʽʥʽʯʥʠʤ ʧʨʦʛʥʦʟʦʤ, ʜʘʥʽ ʧʨʦ ʚʽʜʧʦʚʽʜʥʫ 

ʟʤʽʥʫ ʾʭʥʴʦʛʦ ʟʤʽʩʪʫ ʻ, ʱʦʥʘʡʤʝʥʰʝ, ʥʝʦʙʭʽʜʥʠʤʠ [118; 119]. 

3.1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʫʙʽʚ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʯʠʱʝʥʥʷ ʟʫʙʽʚ ʧʝʨʝʜ ʧʨʦʮʝʜʫʨʦʶ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʭʽʤʽʯʥʠʭ ʘʛʝʥʪʽʚ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʚʯʘʣʠ ʭʽʤʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʝʤʘʣʽ ʰʣʷʭʦʤ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʫʙʽʚ ʟ̔ ʧʦʜʘʣʴʰʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʜʽʣʷʥʦʢ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʫ ʚ ʝʤʘʣʽ.  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʛʨʫʧʫ, ʫ ʩʢʣʘʜʽ ʷʢʦʾ 

ʙʫʣʦ 60 ʟʫʙʽʚ, ʚʠʜʘʣʝʥʠʭ ʟʘ ʦʨʪʦʜʦʥʪʠʯʥʠʤʠ ʡ ʦʨʪʦʧʝʜʠʯʥʠʤʠ ʧʦʢʘʟʘʥʥʷʤʠ. 

ɼʘʣʽ ʟ ʥʠʭ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ 120 ʟʨʘʟʢʽʚ. 

ʋ ʮ̔ ʡ ʜʦʩʣʽʜʥʽʡ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʥʶ  ̔ ʚʠʚʯʝʥʥʶ ʧʽʜʣʷʛʘʣʠ 10 ʟʫʙʽʚ 

ʬʨʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ, ʷʢʽ ʙʫʣʦ ʚʠʜʘʣʝʥʦ ʟʘ ʧʦʢʘʟʘʥʥʷʤʠ. ɺʽʢ ʧʘʮʽʻʥʪʽʚ, ʟʫʙʠ 

ʷʢʠʭ ʧʽʜʣʷʛʘʣʠ ʜʦʩʣʽʜʞʝʥʥʶ, ʩʢʣʘʜʘʚ ʚʽʜ 18 ʜʦ 44 ʨʦʢʽʚ ʟʛʽʜʥʦ ʟ ɺʆʆɿ (2018 

ʨ.).  

ɼʣʷ ʘʥʘʣʽʟʫ ʡ ʧʦʨʽʚʥʷʥʥʷ ʩʢʣʘʜʫ  ̔ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʘʟʢʽʚ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʾʭ ʦʮʽʥʶʚʘʥʥʷ, ʦʜʥʘʢʦʚʠʡ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ. 

ʇʨʠ ʚʠʚʯʝʥʥ̔  ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʫʙʽʚ 

ʚʠʩʪʘʚʣʷʣʠ ʟʦʥʠ ʜʣʷ ʤʽʢʨʦʘʥʘʣʽʟʫ. ʆʩʦʙʣʠʚʽʩʪʴ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦ ʟʦʥʠ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʨʽʟʥʷʣʠʩʷ ʟ ʧʨʘʚʦʛʦ ʡ ʣʽʚʦʛʦ ʙʦʢʽʚ ʟʫʙʘ, ʪʦʤʫ ʱʦ ʣʽʚʠʡ ʙʽʢ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʫʙʘʭ ʙʫʚ ʟʦʥʦʶ ʢʦʥʪʨʦʣʶ, ʘ ʧʨʘʚʠʡ ʜʦʟʚʦʣʷʚ ʥʘʤ ʧʨʦʚʝʩʪʠ ʽ 

ʟ̔ ʩʪʘʚʠʪʠ ʟʤʽʥʫ ʭʽʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʝʤʘʣʽ ʢʦʞʥʦʛʦ ʟʫʙʘ ʦʢʨʝʤʦ, ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ ʩʦʙʦʶ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟ ʤʝʪʦʶ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ, ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʽ 
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ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʝʤʘʣʽ 

ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ. 

ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɺʠʜʘʣʝʥʽ ʟʘ ʦʨʪʦʜʦʥʪʠʯʥʠʤʠ ʡ ʦʨʪʦʧʝʜʠʯʥʠʤʠ ʧʦʢʘʟʘʥʥʷʤʠ ʟʫʙʠ 

ʬʨʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʙʫʣʠ ʧʦʧʝʨʝʜʥʴʦ ʧʽʜʛʦʪʦʚʣʝʥʽ. ʆʜʥʫ ʧʦʣʦʚʠʥʫ ʙʫʣʦ 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʟʘ ʥʘʚʝʜʝʥʠʤ ʧʨʦʪʦʢʦʣʦʤ ʟ̔ ʧʨʦʚʝʜʝʥʥʷʤ ʧʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʤʝʭʘʥʽʯʥʦʛʦ ʯʠɦʝʥʥʷ, ʽʥʰʘ ʧʦʣʦʚʠʥʘ ʟʘʣʠʰʘʣʘʩʷ ʥʘʪʠʚʥʦʶ. ɼ̔ ʣʷʥʢʠ, ʷʢʽ 

ʚʠʚʯʘʣʠ, ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʜʢʦʛʦ ʢʦʬʝʨʜʘʤʫ. ɺʽʜʨʘʟʫ ʚʠʟʥʘʯʘʣʠ 

ʜʽʣʷʥʢʠ ʜʣʷ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʤʘʣʽ. ʅʘ ʨʠʩ. 3.1 ʧʦʢʘʟʘʥʦ ʬʦʪʦ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʢʦʨʦʥʢʦʚʦʾ ʯʘʩʪʠʥʠ ʟʫʙʘ ʟ ʜʽʣʷʥʢʘʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ  ̔ʥʘʥʝʩʝʥʠʤ ʨʽʜʢʠʤ ʢʦʬʝʨʜʘʤʦʤ. 

 

ʈʠʩ. 3.1. ɿʦʙʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʫʙʘ 21, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ, 

ʟ̔ ʥʘʥʝʩʝʥʦʶ ʣʽʥʽʻʶ ʨʦʟʧʦʜʽʣʫ; ʧʦʟʥʘʯʝʥʦ ʜʽʣʷʥʢʠ, ʜʣʷ ʷʢʠʭ ʙʫʣʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʧʦʚʝʨʭʥʽ  

 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʟʤʽʥ ʤʦʨʬʦʣʦʛʽʾ ʝʤʘʣʽ ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ 

ʩʪʚʦʨʶʚʘʣʠ ʩʝʨʽʶ ʟʥʽʤʢʽʚ ʧʨʘʚʦʛʦ  ̔ʣʽʚʦʛʦ ʙʦʢʽʚ ʟʫʙʘ ʟ ʨʽʟʥʠʤʠ ʩʪʫʧʝʥʷʤʠ 

ʟʙʽʣʴʰʝʥʥʷ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʩʪʘʥʫ ʝʤʘʣʽ ʜʦ  ̔ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʧʨʦʬʝʩʽʡʥʦʾ 

ʛʽʛʽʻʥʠ. ʅʘ ʨʠʩ. 3.2 (ɸ  ̔ɺ) ʪʘ 3.3 (ɸ ̔ ɺ) ʧʦʢʘʟʘʥʦ ʟʤʽʥʠ ʧʨʘʚʦʛʦ ʽ ʣʽʚʦʛʦ ʙʦʢʽʚ 
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ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʫʙʘ 21. 

    

 ɸ  ɺ 

ʈʠʩ. 3.2. ɿʦʙʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʫʙʘ 21, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ 

(ʣʽʚʠʡ ʙʽʢ, ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ): ɸ ï ʧʦʣʝ ʟʦʨʫ 

150 ʤʢʤ; ɺ ï ʧʦʣʝ ʟʦʨʫ 150 ʤʢʤ 

     

 ɸ  ɺ 

ʈʠʩ. 3.3. ɿʦʙʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʫʙʘ 21, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ  

(ʧʨʘʚʠʡ ʙʽʢ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ): ɸ ï ʧʦʣʝ ʟʦʨʫ 150 ʤʢʤ; ɺ 

ï ʧʦʣʝ ʟʦʨʫ 150 ʤʢʤ 
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ʇʽʩʣʷ ʦʮʽʥʢʠ ʟʤʽʥ ʤʦʨʬʦʣʦʛʽʾ ʚʠʟʥʘʯʘʣʠ ʤʽʢʨʦʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʫ 

ʦʙʨʘʥʠʭ ʜʽʣʷʥʢʘʭ ʧʨʘʚʦʛʦ ʡ ʣʽʚʦʛʦ ʙʦʢʽʚ. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʦʙʨʘʥʠʭ ʜʽʣʷʥʦʢ  ̔ ʧʦʨʽʚʥʷʥʥʷ 

ʜʘʥʠʭ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.1. 

ʊʘʙʣʠʮʷ 3.1 

ɽʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʦʙʨʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʜʽʣʷʥʦʢ ʝʤʘʣʽ ʟʫʙʘ 21 (ʧʨʘʚʠʡ  ̔

ʣʽʚʠʡ ʙʦʢʠ) ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʟʥʘʯʝʥʠʭ ʟʦʥ ʜʦʩʣʽʜʞʝʥʥʷ (ʙʝʟ  ̔ʟ ʤʝʭʘʥʽʯʥʠʤ 

ʯʠɦʝʥʥʷʤ, ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ 1.16) (ʜʘʥʽ ʥʘʜʘʥʽ ʫ ʚʘʛʦʚʠʭ %) 

Spectrum C O Na P Cl Ca Au Total 

Spectrum 1 15,24 17,94 0,36 14,61 1,26 23,33 27,25 100,00 

Spectrum 2 16,40 25,50 0,33 13,31 0,74 21,16 22,54 100,00 

Spectrum 3 21,19 19,13 0,20 12,75 1,06 20,11 25,56 100,00 

Spectrum 4 18,45 21,57 0,40 13,40 1,15 20,59 24,44 100,00 

Mean 17,82 21,04 0,32 13,52 1,05 21,30 24,95 100,00 

Std. deviation 0,61 3,34 0,09 0,78 0,22 1,42 1,98  

Max. 21,19 25,50 0,40 14,61 1,26 23,33 27,25  

Min. 15,4 17,94 0,20 12,75 0,74 20,11 22,54  

 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʩʷʪʠ ʟʫʙʽʚ ʽ ʦʮʽʥʠʣʠ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʟʫʙʽʚ ʟ̔ ʜʦʩʣʽʜʞʝʥʥʷʤ 216 ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʡ 

ʟ̔ ʨʽʟʥʠʤʠ ʩʪʫʧʝʥʤ̫ʠ ʟʙʽʣʴʰʝʥʥʷ. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʫʚʘʣʠ ʾʭ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ï  ̔ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʫ, ʽ ʤʽʞʛʨʫʧʦʚʫ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʜʽʣʷʥʢʘʤʠ, ʚ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʭʘʥʽʯʥʝ 

ʯʠɦʝʥʥʷ, ̔  ʪʠʤʠ, ʜʝ ʡʦʛʦ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ, ʧʦʢʘʟʘʚ, ʱʦ ʜʦʩʪʦʚʽʨʥʘ ʨ̔ ʟʥʠʮʷ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʘ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʫʛʣʝʮʶ ʟʽ 

ʟʤʽʥʦʶ ʾʭ ʚʽʜ 25,16Ñ1,04 ʜʦ 32,02Ñ1,8, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʚʝʨʭʥʝʚʽ ʟʤʽʥʠ 

ʚ ʝʤʘʣʽ, ̫ ʢʽ ʩʪʦʩʫʚʘʣʠʩʷ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʙʝʟ ʚʧʣʠʚʫ ʥʘ ʢʨʠʩʪʘʣʽʯʥʫ ʨʝʰʽʪʢʫ 

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ ʢʘʣʴʮʽʶ, ʘʣʝ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʽʣʴʥʠʭ ʽʦʥʽʚ ʚʫʛʣʝʮʶ, ʷʢʠʡ ʥʘʜʘʣʽ 

ʙʫʜʝ ʤʘʪʠ ʟʤʦʛʫ ʚʩʪʫʧʘʪʠ ʚ ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ. ʊʘʢʦʞ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮ ʁ

ʚʩʪʘʥʦʚʣʝʥʦ ʟʘ ʨʽʚʥʝʤ ʢʠʩʥʶ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 31,87Ñ0,75 ʪʘ ʭʾ 

ʟʤʽʥʦʶ ʜʦ 36,44Ñ0,68, ʱʦ ʪʘʢʦʞ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʾ ʨʝʰʽʪʢʠ 
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ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ ʡ ʘʢʪʠʚʥʩ̔ʪɹ ʫ ʥʘʧʨʷʤ ̔ ʚʟʘʻʤʦʜʽʾ ʪʘ ʟʘʤʽʱʝʥʥʷ ʧʝʚʥʠʭ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʘʜʘʣʽ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʧʝʨʝʙʽʛ  ̔ʘʢʪʠʚʥʽʩʪʴ ʭʽʤʽʯʥʦʾ 

ʨʝʘʢʮʽʾ ʟ ʭʽʤʽʯʥʠʤʠ ʚʠʙʽʣʶʚʘʯʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʢʣʘʜ  ̔ʘʢʪʠʚʥʽʩʪʴ, ʧʨʠ 

ʮʴʦʤʫ ʘʢʪʠʚʥʽʩʪʴ ʢʠʩʥʶ, ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʧʽʜʚʠʱʫʻʪʴʩʷ.  

ʊʘʙʣʠʮʷ 3.2 

ʇʦʨʽʚʥʷʥʥʷ ʫʩʝʨʝʜʥʝʥʦʛʦ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʛʨʫʧʽ 

ʟʫʙʽʚ ʟ̔ ʤʝʭʘʥʽʯʥʠʤ ʯʠʱʝʥʥʷʤ (ʄÑʤ) (ʜʘʥʽ ʥʘʜʘʥʽ ʫ ʚʘʛʦʚʠʭ %) 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ 

ʅʘʪʠʚʥʘ ʝʤʘʣʴ,  

N = 10 

ɽʤʘʣʴ ʧʽʩʣʷ 

ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ, 

N = 10 

ʨ 

C 25,16Ñ1,04 32,02Ñ1,8* 0,001 

O 31,87Ñ0,75 36,44Ñ0,68* 0,000 

Na 0,49Ñ0,04 0,49Ñ0,02 0,998 

P 14,40Ñ0,48 14,54Ñ0,31 0,805 

Cl 0,86Ñ0,07 0,79Ñ0,06 0,458 

Ca 23,75Ñ0,88 23,67Ñ0,52 0,941 

Si 0,00Ñ0,00 0,05Ñ0,04 0,212 

N 0,25Ñ0,25 0,00Ñ0,00 0,309 

Mg 0,02Ñ0,013 0,00Ñ0,00 0,152 

Al  0,00Ñ0,00 0,01Ñ0,01 0,168 

Au 0,00Ñ0,00 1,37Ñ0,66* 0,047 

 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʝʤʘʣʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥ ̔ʧʨʦʪʦʢʦʣʫ 

ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.4.  

ʋ ʩʪʨʫʢʪʫʨʽ ʝʤʘʣʽ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ʷʢ ʢʠʩʝʥʴ, 

ʚʫʛʣʝʮʴ, ʥʘʪʨʽʡ, ʬʦʩʬʦʨ ʽ ʢʘʣʴʮʽʡ, ʟʤʽʥʘ ʢʽʣʴʢʦʩʪʽ ʷʢʠʭ ʟʫʤʦʚʣʶʻ ʟʤʽʥʠ ʚ 

ʩʪʨʫʢʪʫʨʽ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, ʱʦ ʤʘʻ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʽʟ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭʥʴʦʾ ʙʫʜʦʚʠ. 
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ʈʠʩ. 3.4. ʆʩʦʙʣʠʚʦʩʪʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʧʨʦʪʦʢʦʣʫ ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ (ʜʦ  ̔ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ), 

(ʜʘʥʽ ʥʘʜʘʥʽ ʫ ʚʘʛʦʚʠʭ %). 

 

ʗʢʱʦ ʧʨʠʡʥʷʪʠ ʟʘ ʩʪʘʥʜʘʨʪ ʝʤʘʣʴ ʟ ʽʜʝʘʣʴʥʦʶ ʬʦʨʤʫʣʦʶ ʉʘ5(ʈʆ4)3ʆʅ, 

ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʟʤʽʥʠ ʚ ʽʜʝʘʣʴʥʽʡ ʬʦʨʤʫʣʽ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʟʘʤʽʥʠ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʥʘ ʽʦʥʠ ʤʘʛʥʽʶ ʘʙʦ ʥʘʪʨʽʶ ʯʠ ʦʙʤʽʥʫ ʚ ʜʽʣʷʥʮʽ ʈʆ3-4 ʥʘ 

ʉʆ2-3  ̔ʅʈʆ2-4. ʄʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʟʘʤʽʱʝʥʥʷ ʚ ʜʽʣʷʥʮʽ 

ʛʽʜʨʦʢʩʠʛʨʫʧʠ ʥʘ ʟôʻʜʥʘʥʥʷ ʚʫʛʣʝʮʶ ʟ ʢʠʩʥʝʤ, ʬʪʦʨʦʤ, ʭʣʦʨʦʤ ʘʙʦ 

ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʠ.  

3.2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʫʙʽʚ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 35% 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ  

ʋ ʧʣʘʥʫʚʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʩʧʠʨʘʣʠʩʷ ʥʘ ʜʫʤʢʫ ʧʨʦ 

ʟʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʟʫʙʽʚ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʧʨʦʬʝʩʽʡʥʦʾ 

ʛʽʛʽʻʥʠ  ̔ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʫ ʨʦʣ̔ ʦʩʥʦʚʥʦʛʦ 

ʭʽʤʽʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 
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ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʝʤʘʣʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ
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ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʤʠ ʚʠʚʯʘʣʠ ʭʽʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʝʤʘʣʽ ʰʣʷʭʦʤ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʟʫʙʽʚ  ̔ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʣʷʥʦʢ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʫ ʪʘʢʠʤ 

ʩʘʤʠʤ ʯʠʥʦʤ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥ.̔ ʈʽʟʥʠʮʷ ʙʫʣʘ ʪʽʣʴʢʠ ʚ ʪʦʤʫ, 

ʱʦ, ʢʨʽʤ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʦʨʽʚʥʷʥʥʷ ʥʘʪʠʚʥʦʾ ʝʤʘʣʽ, ʤʠ ʚʠʚʯʘʣʠ ʝʤʘʣʴ ʧʽʩʣʷ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʯʠʱʝʥʥʷ ʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇɺ ʷʢ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ. 

ʋ ʮʽʡ ʛʨʫʧʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʟʫʙʠ, ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʤʝʪʦʜʠʢʫ ʬʦʪʦʚʠʙʽʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 35% ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ (ʅ2ʆ2), ʟ̔ ʧʦʧʝʨʝʜʥʴʦʶ ʤʝʭʘʥʽʯʥʦʶ ʦʙʨʦʙʢʦʶ; ʢʽʣʴʢʽʩʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʫʙʽʚ ï 27 ʰʪ.  

ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ: 

1. ɿʫʙ ʙʫʚ ʧʦʜʽʣʝʥʠʡ ʥʘ 2 ʯʘʩʪʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʜʢʦʛʦ ʢʦʬʝʨʜʘʤʫ (ʥʘ 

ʧʨʠʢʣʘʜʽ ʟʫʙʘ, ʨʠʩ. 3.5). 

2. ɿʨʦʙʣʝʥʽ ʧʦʟʥʘʯʢʠ: ʂ ï ʣʽʚʠʡ ʙʽʢ ʢʦʥʪʨʦʣʶ, ʇɺ ï ʧʨʘʚʠʡ ʙʽʢ, ʜʽʣʷʥʢʘ, 

ʷʢʘ ʧʽʜʣʷʛʘʣʘ ʧʨʦʬʝʩʽʡʥʦʤʫ ʚʠʙʽʣʶʚʘʥʥʶ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ 35%; ʘ ʽ b ï ʟʦʥʠ, 

ʷʢʽ ʙʨʘʣʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʤʘʣʽ. ʋ ʟʦʥʽ ʇɺ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʬʝʩʽʡʥʝ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʦʚʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʤʝʭʘʥʽʯʥʦʶ 

ʦʙʨʦʙʢʦʶ. 

3. ɿʦʥʘ ʂ ʥʝ ʦʙʨʦʙʣʷʣʘʩʷ, ʙʫʣʘ ʥʘʪʠʚʥʦʶ  ̔ʩʣʫʛʫʚʘʣʘ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʜʘʥʠʭ. ɼʘʣʽ ʟʦʥʠ (a  ̔ b) ʜʦʩʣʽʜʞʫʚʘʣʠ ʤʝʪʦʜʦʤ ʨʘʩʪʨʦʚʦʾ ʝʣʝʢʪʨʦʥʥʦʾ 

ʤʽʢʨʦʩʢʦʧʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ çX-max 80 

mm2è.  

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʽ ʟʫʙʠ ʙʫʣʠ ʧʦʧʝʨʝʜʥʴʦ ʧʽʜʛʦʪʦʚʣʝʥʽ 

ʟ ʚʽʜʜʽʣʝʥʥʷʤ ʢʦʨʦʥʢʦʚʦʾ ʯʘʩʪʠʥʠ ʚʽʜ ʢʦʨʝʥʷ ʟʫʙʘ ʜʣʷ ʯʠʩʪʦʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ 

ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʚʦʜʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ. ʅʘ ʨʠʩʫʥʢʫ 3.6 ʧʦʢʘʟʘʥʦ ʧʨʠʢʣʘʜ 

ʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʟʫʙʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 
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ʈʠʩ. 3.5. ɿʦʙʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʫʙʘ 11, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ, 

ʟ̔ ʥʘʥʝʩʝʥʦʶ ʣʽʥʽʻʶ ʨʦʟʧʦʜʽʣʫ (ʢʦʥʪʨʦʣʴ ï ʧʨʘʚʦʨʫʯ, ʣʽʚʦʨʫʯ ï ʥʘʥʝʩʝʥʥʷ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ 2.7)  

 

ʈʠʩ.3.6. ʇʦʧʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ ʟʫʙʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ɿʫʙ ʟ̔ ʛʨʫʧʠ (4.1), ʚ ʷʢʽʡ ʧʨʦʚʦʜʠʚʩʷ ʝʢʩʧʝʨʠʤʝʥʪ, ʟ̔ ʚʠʙʽʣʝʥʥʷʤ 

ʢʦʨʦʥʢʦʚʦʾ ʯʘʩʪʠʥʠ ʟʫʙʘ ʇɺ  ̔ʧʦʧʝʨʝʜʥʽʤ ʤʝʭʘʥʽʯʥʠʤ ʯʠɦʝʥʥʷʤ (ʢʦʨʦʥʢʦʚʘ 

ʯʘʩʪʠʥʘ ʚʽʜʦʢʨʝʤʣʝʥʘ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ) 

 

ʅʘʚʦʜʠʤʦ ʝʣʝʢʪʨʦʥʦʛʨʘʤʠ ʨʽʟʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʝʤʘʣʽ ʢʦʨʦʥʢʦʚʦʾ ʯʘʩʪʠʥʠ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʫʙʘ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʟʥʠʮʽ ʤʦʨʬʦʣʦʛʽʾ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 
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ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ, ʨʠʩ. 3.7 (ɸ ̔ ɺ), ʨʠʩ. 3.8 (ɸ  ̔ɺ). 

     

 ɸ  ɺ 

ʈʠʩ. 3.7. ɿʦʙʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʫʙʘ 11, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ, 

ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ 2.7 (ʟʦʥʘ ʢʦʥʪʨʦʣʶ): ɸ ï ʧʦʣʝ ʟʦʨʫ 50 ʤʢʤ; ɺ ï ʧʦʣʝ 

ʟʦʨʫ 500 ʤʢʤ  

     

 ɸ  ɺ 

ʈʠʩ. 3.8. ɿʦʙʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʫʙʘ 11, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ, 

ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ 2.7 (ʟʦʥʘ ʧʽʩʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʯʠʱʝʥʥʷ ʡ ʥʘʥʝʩʝʥʥʷ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ): ɸ ï ʧʦʣʝ ʟʦʨʫ 50 ʤʢʤ; ɺ ï ʧʦʣʝ ʟʦʨʫ 500 ʤʢʤ  
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ʋ ʮ̔ ʡ ʛʨʫʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʦʮʽʥʶʚʘʣʠ 380 ʤʽʢʨʦʬʦʪʦʛʨʘʬʽʡ ʟʫʙʽʚ ʟ̔ 

ʨʽʟʥʠʤʠ ʩʪʫʧʝʥʷʤʠ ʟʙʽʣʴʰʝʥʥʷ. ʇʽʩʣʷ ʦʮʽʥʢʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʜʽʣʷʥʮʽ 

ʝʤʘʣʽ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʜʽʣʷʥʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʽʢʨʦʘʥʘʣʽʟʫ (ʧʨʘʚʠʡ ̔  ʣʽʚʠʡ ʙʦʢʠ). 

 

ʈʠʩ. 3.9. ɿʦʙʨʘʞʝʥʥʷ, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ, ʜʽʣʷʥʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʽ ʟʫʙʘ 21 (ʣʽʚʠʡ ʙʽʢ, ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ 2.7), 

ʧʦʣʝ ʟʦʨʫ 50 ʤʢʤ  

 

ʇʽʩʣʷ ʮʴʦʛʦ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʭʽʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʦʙʨʘʥʠʭ ʜʽʣʷʥʦʢ  ̔

ʧʦʨʽʚʥʷʥʦ ʜʘʥ̔. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʷʭ 3.3  ̔3.4. 

ʊʘʙʣʠʮʷ 3.3 

ɽʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʦʙʨʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʜʽʣʷʥʦʢ ʝʤʘʣʽ ʟʫʙʘ 21 (ʩʧʨʘʚʘ),  

ʜʦ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ, (ʜʘʥʽ ʥʘʜʘʥʽ ʫ ʚʘʛʦʚʠʭ %) 

Spectrum C O Na P Cl K Ca ʋʩʴʦʛʦ 

Spectrum 1 25,25 18,12 2,02 17,11 3,51  33,98 100,00 

Spectrum 2 34,26 14,29 6,85 8,32 15,48 2,54 18,27 100,00 

Spectrum 3 25,94 17,92 2,75 14,32 7,55 1,13 30,40 100,00 

Spectrum 4 20,96 19,94 2,07 17,24 4,76  35,04 100,00 

Max. 34,26 19,94 6,85 17,24 15,48 2,54 35,04  

Min. 20,96 14,29 2,02 8,32 3,51 1,13 18,27  
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ʊʘʙʣʠʮʘ 3.4 

ɽʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʦʙʨʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʜʽʣʷʥʦʢ ʝʤʘʣʽ ʟʫʙʘ 21 (ʟʣʽʚʘ), ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, (ʜʘʥʽ ʥʘʜʘʥʽ ʫ ʚʘʛʦʚʠʭ %) 

Spectrum C O Na P Cl Ca Total 

Spectrum 1 16.64 26.76 1.03 18.70 1.91 34.97 100.00 

Spectrum 2 17.03 26.90 0.99 18.24 1.80 35.04 100.00 

Spectrum 3 16.32 26.48 2.24 17.57 3.52 33.88 100.00 

Mean 16.66 26.71 1.42 18.17 2.41 34.63 100.00 

Std. deviation 0.36 0.21 0.71 0.57 0.96 0.65  

Max. 17.03 26.90 2.24 18.70 3.52 35.04  

Min. 16.32 26.48 0.99 17.57 1.80 33.88  

 

ɼʘʣʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ, 

ʜʘʥʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.5.  

ʊʘʙʣʠʮʷ 3.5 

ʇʦʨʽʚʥʷʥʥʷ ʫʩʝʨʝʜʥʝʥʦʛʦ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʫʙʽʚ ʫ ʥʦʨʤʽ ʪʘ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥ ̫ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʫ ʚʠʛʣʷʜʽ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʟʘ 

ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ (ʄÑʤ), (ʜʘʥʽ ʥʘʜʘʥʽ ʫ ʚʘʛʦʚʠʭ %) 

ʄʽʢʨʦʝʣʝʤʝʥʪʠ 

ʄʽʢʨʦʝʣʝʤʝʥʪʥʠʡ 

ʩʢʣʘʜ ʝʤʘʣʽ ʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ  

(N =27) 

ʄʽʢʨʦʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ 

ʝʤʘʣʽ ʜʦ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟ̔ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (N=27) 

ʨ 

1 2 3 4 

ʉ 45,91Ñ1,20 42,46Ñ1,74 0,128 

O 23,03Ñ0,63 26,18Ñ0,81* 0,007 

Na 0,38Ñ0,03 0,57Ñ0,05* 0,006 

P 9,77Ñ0,39 9,56Ñ0,75 0,792 

Cl 0,14Ñ0,03 0,16Ñ0,53 0,654 

Ca 15,96Ñ0,64 15,21Ñ1,22 0,570 

Si 0,37Ñ0,10 0,68Ñ0,30 0,213 

N 2,89Ñ0,40 4,35Ñ0,76 0,075 

Mg 0,07Ñ0,01 0,01Ñ0,01* 0,034 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.5 

1 2 3 4 

Al  0,06Ñ0,02 0,09Ñ0,04 0,475 

Au 1,37Ñ0,56 0,00Ñ0,00 0,143 

F 0,00Ñ0,00 0,02Ñ0,01* 0,004 

ɺʘ 0,00Ñ0,00 0,45Ñ0,25* 0,004 

 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ  ̔ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʙʽʣʶʚʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʫ ʚʠʛʣʷʜʽ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʦʪʨʠʤʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʱʦʜʦ ʟʤʽʥ ʫ ʭʽʤʽʯʥʦʤʫ ʩʢʣʘʜʽ. ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʝʤʘʣʽ ʚ ʥʦʨʤʽ ʪʘ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʚʩʪʘʥʦʚʠʚ ʟʥʠʞʝʥʥʷ ʚʫʛʣʝʮʶ ʟ 45,91Ñ1,20 

ʜʦ 42,46Ñ1,74. ɿʤʽʥʫ ʢʽʣʴʢʦʩʪʽ ʬʦʩʬʦʨʫ ʚʩʪʘʥʦʚʣʝʥʦ ʟ 9,77Ñ0,39 ʜʦ 9,56Ñ0,75. 

ɺʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʢʘʣʴʮʽʶ ʟ 15,96Ñ0,64 ʜʦ 15,21Ñ1,22, ʘ ʪʘʢʦʞ ʤʘʛʥʽʶ ʟ 

0,07Ñ0,01 ʜʦ 0,01Ñ0,01. ʅʘʪʦʤʽʩʪʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ: 

ʢʠʩʝʥʴ ï ʚʽʜ 23,03 ʜʦ 26,18, ʥʘʪʨʽʡ ï ʚʽʜ 0,38 ʜʦ 0,57, ʩʠʣʽʮʽʡ ï ʚʽʜ 0,37 ʜʦ 0,68, 

ʘʟʦʪ ï ʚʽʜ 2,89 ʜʦ 4,35. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʙʽʚ, ʷʢʠʤ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʧʨʦʮʝʜʫʨʫ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ 35 % ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ, 

ʫʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʾʭʥʴʦʾ ʝʤʘʣʽ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʜʦʩʪʦʚʽʨʥʦ ʾʨʽʟʥʠʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʫʛʣʝʮʶ ʥʝ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʚʫʛʣʝʮʴ ʚʩʪʫʧʘʻ ʚ ʭʽʤʽʯʥʫ ʨʝʘʢʮʽʶ ʚʞʝ ʧʽʩʣʷ 

ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ ʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʨʦʣ̔ ʛʦʣʦʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʘʢʪʠʚʥʠʤʠ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ. 

ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʦʩʫʶʪʴʩʷ ʜʘʥʠʭ ʢʠʩʥʶ ʷʢ ʦʜʥʦʛʦ ʟ 

ʥʘʡʘʢʪʠʚʥʽʠhʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ (ʨ=0,007), ʥʘʪʨʽʶ (ʨ=0,06), ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʫʪʨʠʤʘʥʥʷ ʢʠʩʥʶ  ̔ʚʦʜʥʶ, ʘ ʪʘʢʦʞ Mg, F  ̔ɺʘ.  

ɿʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʨʦʣʽ ʚʠʙʽʣʶʚʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʩʠʩʪʝʤʠ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʬʦʩʬʦʨʦʤ  ̔ʢʘʣʴʮʽʻʤ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 
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ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʝʤʘʣʽ, ʥʝ ʚʠʷʚʣʝʥʦ, ʚʽʜʙʫʣʦʩʷ ʪʽʣʴʢʠ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʮʠʭ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʫʯʘʩʪʴ ʮʠʭ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʫʪʚʦʨʝʥʥʽ ʢʨʠʩʪʘʣʽʚ ʛʽʜʨʦʩʠʘʧʘʪʠʪʫ, ʱʦ ʻ ʦʩʥʦʚʥʠʤ 

ʩʪʨʫʢʪʫʨʥʠʤ ʝʣʝʤʝʥʪʦʤ ʝʤʘʣʽ, ʟʘʟʥʘʯʘʻʤʦ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʡʦʛʦ ʩʢʣʘʜʫ, 

ʱʦ ʚ ʫʤʦʚʘʭ ʢʣʽʥʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʥʘʜʤʽʨʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʧʦʨʫʰʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ.  

ʆʪʞʝ, ʦʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʢʣʽʥʽʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ 

ʧʘʮʽʻʥʪʽʚ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠʩʷ ʦʙôʻʤ ʚʦʜʠ ʚ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʝʤʘʣʽ, ʱʦ ʤʦʞʝ 

ʧʨʦʷʚʠʪʠʩʷ ʥʘʜʤʽʨʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʚʠʙʽʣʶʚʘʥʠʭ ʟʫʙʽʚ. ɿʤʽʥʘ ʮʠʭ ʜʘʥʠʭ ʙʫʜʝ 

ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʤʽʥʫ ʢʣʽʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʩʪʫʧʽʥʴ ʷʢʠʭ ʙʫʜʝ ʟʘʣʝʞʘʪʠ 

ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ. 

ʂʨʽʤ ʪʦʛʦ, ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ  ̔ʥʘʪʨʽʡ, 

ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʚ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ ʧʽʜ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ. 

3.3. ɼʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʫʙʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ  

ʋ ʥʘʰ ʯʘʩ, ʢʨʽʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʪʘʢʦʞ 

ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʦʢʩʠʜ ʢʘʨʙʘʤʽʜʫ, ʤʝʭʘʥʽʟʤ ʜʽʾ ʷʢʦʛʦ ʟʘʛʘʣʦʤ  

ʧʦʚ'ʷʟʘʥʠʡ ʟ ʦʢʠʩʣʶʚʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʮʠʭ ʘʛʝʥʪʽʚ ʨʝʘʛʫʚʘʪʠ ʥʘ ʤʦʣʝʢʫʣʠ 

ʧʽʛʤʝʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʟʤʽʥʫ ʢʦʣʴʦʨʫ ʟʫʙʘ [45; 67; 120; 121].  

ɽʤʘʣʴ ʧʦʚʦʜʠʪʴʩʷ ʷʢ ʧʦʨʠʩʪʘ ʤʝʤʙʨʘʥʘ, ʽ ʚ ʛʣʠʙʠʥʫ ʣʝʛʰʝ ʧʨʦʥʠʢʘʶʪʴ 

ʥʝʚʝʣʠʢʽ ʽʦʥʠ, ʥʽʞ ʚʝʣʠʢʽ ʤʦʣʝʢʫʣʠ, ʷʢʽ ʘʜʩʦʨʙʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʪʘ ʤʦʞʫʪʴ 

ʙʫʪʠ ʜʝʩʦʨʙʦʚʘʥʽ ʙʝʟ ʟʤʽʥʠ ʬʦʨʤʠ ʢʨʠʩʪʘʣʽʚ. ʇʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʝʤʘʣʽ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʛʣʠʙʦʢʠʭ ʙʽʣʴʰʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ, ʱʽʣʴʥʽʩʪʶ, 

ʤʽʢʨʦʪʚʝʨʜʽʩʪʶ, ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʢʘʨʽʻʩʫ, ʚʠʠɦʤ ʫʤʽʩʪʦʤ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʬʪʦʨʠʜʫ. ʇʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʝʤʘʣʽ ʤʝʥʰʝ ʩʭʠʣʴʥʠʡ ʜʦ ʜʽʾ ʢʠʩʣʦʪ, 

ʥʽʞ ʾʾ ʛʣʠʙʦʢʽ ʜʽʣʷʥʢʠ. 

 ʗʢʽʩʪʴ ʚʠʙʽʣʶʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʯʠʥ, ʷʢʽ ʚʠʢʣʠʢʘʣʠ ʟʤʽʥʫ ʢʦʣʴʦʨʫ, 
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ʚʽʜ ʨʦʟʤʽʨʫ ʜʝʬʝʢʪʫ ʢʦʣʴʦʨʫ, ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʥʠʢʥʝʥʥʷ ʧʽʛʤʝʥʪʽʚ ʫ ʪʚʝʨʜʽ 

ʪʢʘʥʠʥʠ ʟʫʙʘ. ʇʝʨʦʢʩʠʜ ʢʘʨʙʘʤʽʜʫ (ʉʅ6ʅ2ʆ3 ʘʙʦ ʉʅ4ʅ2OH2O2) ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ 

ʚʦʜʦʶ ʜʠʩʦʮʽʶʻ ʚ ʧʝʨʝʢʠʩ ʚʦʜʥʶ (H2O2) ʽ ʩʝʯʦʚʠʥʫ (N2H4CO). ʉʝʯʦʚʠʥʘ 

ʜʦʜʘʪʢʦʚʦ ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʘʤʽʘʢ ʽ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ.  ɺʚʘʞʘʪʁʴ, ʱʦ ʧʝʨʝʢʠʩ 

ʚʦʜʥʶ ʩʧʦʯʘʪʢʫ ʜʠʬʫʥʜʫʻ ʢʨʽʟʴ ʝʤʘʣʴ ʫ ʜʝʥʪʠʥ  ̔ʧʦʯʠʥʘʻ ʚʠʨʦʙʣʷʪʠ ʚʽʣʴʥʽ 

ʨʘʜʠʢʘʣʠ. ɺʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʟ ʥʝʩʧʘʨʝʥʠʤʠ ʝʣʝʢʪʨʦʥʘʤʠ ʚʢʨʘʡ ʥʝʩʪʘʙʽʣʴʥʽ, 

ʨʝʘʛʫʶʪʴ ʟ̔ ʚʠʩʦʢʦʧʽʛʤʝʥʪʦʚʘʥʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ (ʚʫʛʣʝʮʝʚʽ 

ʢʽʣʴʮʷ), ʥʘʷʚʥʠʤʠ ʚ ʟʫʙʥʽʡ ʩʪʨʫʢʪʫʨʽ, ʽ ʨʦʟʱʝʧʣʶʶʪʴ ʾʭ ʜʦ ʤʘʣʠʭ, ʤʝʥʰʝ 

ʧʽʛʤʝʥʪʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʚʫʛʣʝʮʝʚ ̔ʣʘʥʮʶʛʠ). ʎʽ ʤʝʥʰʽ ʤʦʣʝʢʫʣʠ ʤʝʥʰʝ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʚʽʪʣʦ, ʪʘʢʠʤ ʯʠʥʦʤ ʩʪʚʦʨʶʶʯʠ ʨʝʜʫʢʮʽʶ ʢʦʣʴʦʨʫ ʘʙʦ 

ʚʠʙʽʣʶʚʘʣʴʥʠʡ ʝʬʝʢʪ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʫ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʚʯʘʣʠ ʭʽʤʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʝʤʘʣʽ ʰʣʷʭʦʤ ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʫʙʽʚ ʟ̔ ʧʦʜʘʣʴʰʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʜʽʣʷʥʦʢ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʤʽʢʨʦʘʥʘʣʽʟʫ ʚ ʝʤʘʣʽ ʪʘʢ ʩʘʤʦ, ʷʢ  ʧʽʜ ʯʘʩ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʙʽʚ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 23 ʚʠʜʘʣʝʥ ̔ʟʫʙʠ, ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ 

ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ ʤʝʪʦʜʠʢʘ ʬʦʪʦʚʠʙʽʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 44% 

ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʤʝʭʘʥʽʯʥʦʶ ʦʙʨʦʙʢʦʶ. ʄʝʪʦʜʠʢʘ ʥʝ 

ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʦʧʠʩʘʥʦʾ ʚʠʱʝ. 

 

ʈʠʩ. 3.10. ɿʦʙʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʫʙʘ 21, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ 

(ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʽʷ 4-5, ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ 4.11), ʟ̔ ʥʘʥʝʩʝʥʦʶ 

ʣʽʥʽʻʶ ʨʦʟʧʦʜʽʣʫ 
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ʈʠʩ. 3.11. ɿʦʙʨʘʞʝʥʥʷ, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ, ʜʽʣʷʥʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʟʫʙʘ 21 (ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʽʷ 4-5, ʧʨʦʪʦʢʦʣ 

ʜʦʩʣʽʜʞʝʥʥʷ 4.11), ʧʦʣʝ ʟʦʨʫ 200 ʤʢʤ  

 

ʇʽʩʣʷ ʮʴʦʛʦ ʥʘ ʜʦʩʣʽʜʥʠʭ ʙʦʢʘʭ ʟʫʙʽʚ ʥʘʥʦʩʠʣʠ ʟʦʥʠ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʭʽʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʝʤʘʣʽ (ʧʨʘʚʠʡ  ̔ʣʽʚʠʡ ʙʦʢʠ). 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʦʪʨʠʤʘʣʠ ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ 

(ʪʘʙʣʠʮ ̔3.6; 3.7). 

ʊʘʙʣʠʮʷ 3.6  

ɽʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʦʙʨʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʜʽʣʷʥʦʢ ʟʫʙʘ 21 (ʩʧʨʘʚʘ), (ʜʘʥʽ 

ʥʘʜʘʥʽ ʫ ʚʘʛʦʚʠʭ %) 

Spectrum C O Na P Cl K Ca Total 

Spectrum 1 27.69 15.48 5.47 12.22 10.85 2.32 25.97 100.00 

Spectrum 2 19.68 21.59 1.12 18.20 2.81  36.60 100.00 

Spectrum 3 24.05 20.66 0.79 17.31 2.19  35.00 100.00 

Max. 27.69 21.59 5.47 18.20 10.85 2.32 36.60  

Min. 19.68 15.48 0.79 12.22 2.19 2.32 25.97  
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ʊʘʙʣʠʮʷ 3.7 

ɽʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʦʙʨʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʜʽʣʷʥʦʢ ʟʫʙʘ 21 (ʟʣʽʚʘ) ʧʽʩʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 44 % ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ, (ʜʘʥʽ ʥʘʜʘʥʽ ʫ ʚʘʛʦʚʠʭ %)  

Spectrum C O Na P Cl K Ca Total 

Spectrum 1 28.12 32.91 0.62 14.17 1.85 2.32 20.01 100.00 

Spectrum 2 28.18  33.17 0.53 14.19 1.81 0.00  22.12 100.00 

Spectrum 3 24.49 33.81 0.29 15.33 1.19 0.00 24.89 100.00 

Max. 28.18 33.81  0.62 15.33 1.85 2.32 24.89  

Min. 24.49 32.91 0.29 14.17 1.19 2.32 20.01  

 

     

 ɸ  ɺ 

ʈʠʩ. 3.12. ɿʦʙʨʘʞʝʥʥʷ ʝʤʘʣʽ ʟʫʙʘ 21, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ, ʧʨʦʪʦʢʦʣ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʩʝʨʽʷ 4-5, ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ 4.11), ʟʦʥʘ ʧʽʩʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʯʠʱʝʥʥʷ  ̔ʥʘʥʝʩʝʥʥʷ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ: ɸ ï ʧʦʣʝ ʟʦʨʫ 15 ʤʢʤ; ɺ ï ʧʦʣʝ ʟʦʨʫ 

50 ʤʢʤ 

 

ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʘʶʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʝʨʦʢʩʠʜʫ 

ʢʘʨʙʘʤʽʜʫ, ʩʪʘʻ ʙʽʣʴʰʦʶ, ʱʦ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ ʽ ʫʩʢʣʘʜʥʝʥʴ (ʪʘʙʣ. 3.8). 
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ʊʘʙʣʠʮʷ 3.8 

ʇʦʨʽʚʥʷʥʥʷ ʫʩʝʨʝʜʥʝʥʦʛʦ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʫʙʽʚ ʫ ʥʦʨʤʽ ʪʘ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥ ̫ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʫ ʚʠʛʣʷʜʽ 44%  ʧʝʨʦʢʩʠʜʫ 

ʢʘʨʙʘʤʽʜʫ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʄÑʤ), (ʜʘʥʽ ʥʘʜʘʥʽ ʫ 

ʚʘʛʦʚʠʭ%) 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ 

ʄʽʢʨʦʝʣʝʤʝʥʪʥʠʡ 

ʩʢʣʘʜ ʝʤʘʣʽ ʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ (N =23) 

ʄʽʢʨʦʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ 

ʝʤʘʣʽ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ 

(N=23) 

ʨ 

C 38,04 Ñ0,88 44,92Ñ1,90* 0,000 

O 26,91Ñ0,46 20,74Ñ1,01* 0,000 

Na 0,45Ñ0,02 0,224Ñ0,03* 0,000 

P 11,55Ñ0,28 12,11Ñ0,51 0,549 

Cl 0,38Ñ0,03 0,19Ñ0,06* 0,001 

Ca 18,81Ñ0,48 18,81Ñ0,48 0,490 

Si 0,30Ñ0,07 0,16Ñ0,098 0,367 

N 2,17Ñ0,25 1,54Ñ0,47 0,302 

Mg 0,04Ñ0,01 0,01Ñ0,03* 0,001 

Al  0,05Ñ0,01 0,11Ñ0,04* 0,009 

Au 1,00Ñ0,30 0,00Ñ0,00 0,101 

 

ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʦʩʫʶʪʴʩʷ ʜʘʥʠʭ ʚʫʛʣʝʮʶ, ʢʠʩʥʶ, 

ʥʘʪʨʽʶ, ʭʣʦʨʫ, ʤʘʛʥʽʶ ʡ ʘʣʶʤʽʥʽʶ.  

ʆʪʞʝ, ʧʦʨʽʚʥʶʶʯʠ ʧʦʢʘʟʥʠʢʠ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ, ʩʪʘʪʠʩʪʠʯʥʦ 

ʦʪʨʠʤʘʣʠ ʨʽʟʥʠʮʶ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʷ ʚʫʛʣʝʮʶ ʟʽ ʟʤʽʥʘʤʠ ʚʽʜ 38,04 Ñ0,88 ʥʘ 

ʧʦʚʝʨʭʥʽ, ʷʢʘ ʥʝ ʧʽʜʣʷʛʘʣʘ ʦʙʨʦʙʮʽ, ʜʦ 44,92Ñ1,90 ʟʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʟʘʩʦʙʽʚ ʜʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ 44%. ɿʤʽʥʘ ʢʽʣʴʢʦʩʪʽ ʢʠʩʥʶ ï ʚʽʜ 

26,91Ñ0,46 ʜʦ 20,74Ñ1,01, ʫʤʽʩʪʫ ʥʘʪʨʽʶ ï ʚʽʜ 0,45Ñ0,02 ʜʦ 0,224Ñ0,03, 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʦʩʬʦʨʫ ï ʚʽʜ 11,55Ñ0,28 ʜʦ 12,11Ñ0,51  ̔ʟʤʽʥʘ ʨʽʚʥʷ 

ʢʘʣʴʮʽʶ ï ʚʽʜ 18,81Ñ0,48 ʜʦ 18,81Ñ0,48. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʫʛʣʝʮʶ, 

ʢʠʩʥʶ, ʥʘʪʨʽʶ, ʭʣʦʨʫ, ʤʘʛʥʽʶ ʡ ʘʣʶʤʽʥʽʶ (ʨÒ0,05). ɺʽʜʙʫʣʦʩʷ ʪʘʢʦʞ ʜʝʷʢʝ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʟʦʪʫ ï ʚʽʜ 2,17Ñ0,25 ʜʦ 1,54Ñ0,47  ̔ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 
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ʤʘʛʥʽʶ ï ʚʽʜ 0,04Ñ0,01 ʜʦ 0,1Ñ0,03. ɿʤʽʥʘ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʜʝ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʪʠ 

ʥʘ ʟʤʽʥʫ ʢʣʽʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  ̔ ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ  ̔ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ.  

3.4. ʇʦʨʽʚʥʷʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʫʙʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ ʽ 

35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ  

ʋ ʩʪʨʫʢʪʫʨʽ ʝʤʘʣʽ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ʷʢ ʥʘʪʨʽʡ, 

ʬʦʩʬʦʨ ʽ ʢʘʣʴʮʽʡ, ʟʤʽʥʘ ʢʽʣʴʢʦʩʪʽ ʷʢʠʭ ʟʫʤʦʚʣʶʻ ʟʤʽʥʠ ʚ ʩʪʨʫʢʪʫʨʽ ʪʚʝʨʜʠʭ 

ʪʢʘʥʠʥ ʟʫʙʽʚ, ʱʦ ʤʘʻ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʽʟ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭʥʴʦʾ 

ʙʫʜʦʚʠ. 

ʗʢʱʦ ʧʨʠʡʥʷʪʠ ʟʘ ʩʪʘʥʜʘʨʪ ʝʤʘʣʴ ʟ ʽʜʝʘʣʴʥʦʶ ʬʦʨʤʫʣʦʶ ʉʘ5(ʈʆ4)3ʆʅ, 

ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʧʨʦ ʟʤʽʥʠ ʚ ʽʜʝʘʣʴʥʽʡ ʬʦʨʤʫʣʽ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʟʘʤʽʥʠ ʽʦʥʽʚ ʢʘʣʴʮʽʶ ʥʘ ʽʦʥʠ ʤʘʛʥʽʶ ʯʠ ʥʘʪʨʽʶ ʘʙʦ ʦʙʤʽʥʫ ʚ 

ʜʽʣʷʥʮʽ ʈʆ3-4 ʥʘ ʉʆ2-3  ̔ ʅʈʆ2-4. ʄʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ 

ʟʘʤʽʱʝʥʥʷ ʚ ʜʽʣʷʥʮʽ ʛʽʜʨʦʢʩʠʣʴʥʦʾ ʛʨʫʧʠ ʥʘ ʟôʻʜʥʘʥʥʷ ʚʫʛʣʝʮʶ ʟ ʢʠʩʥʝʤ, 

ʬʪʦʨʦʤ, ʭʣʦʨʦʤ ʘʙʦ ʤʦʣʝʢʫʣʘʤʠ ʚʦʜʠ. ʇʨʠ ʜʝʢʘʣʴʮʠʥʘʮʽʾ ʝʤʘʣʽ, ʚʠʢʣʠʢʘʥʦʾ 

ʘʪʘʢʦʶ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ ʽ ʦʨʽʻʥʪʘʮʽʾ 

ʢʨʠʩʪʘʣʽʚ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʇɺ  ̔ʇʂ ʤʠ ʚʠʷʚʠʣʠ 

ʨʽʟʥʠʮʶ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʜʦ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ  ̔ʧʽʩʣʷ ʾʾ 

ʟʘʚʝʨʰʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʪʘ ʾʭ 

ʧʝʨʝʣʽʢ ʜʣʷ ʟʘʩʪʦʩʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʤʽʥʶʚʘʣʠʩʷ.  

ʅʘʩʪʫʧʥʠʤ ʟʘʚʜʘʥʥʷʤ ʙʫʣʦ ʧʦʨʽʚʥʷʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ 

ʚʠʙʽʣʶʚʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʈʽʟʥʠʮʷ ʙʫʣʘ ʦʯʝʚʠʜʥʘ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʽʤʢʽʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ. ʅʘ ʨʠʩ 3.13 (ɸ  ̔ɺ), 3.14 (ɸ  ̔ɺ) ʧʦʢʘʟʘʥʦ ʟʥʽʤʢʠ ʟʫʙʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇɺ  ̔ʇʂ ʷʢ ʘʛʝʥʪʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ.  
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 ɸ  ɺ 

ʈʠʩ. 3.13. ɿʦʙʨʘʞʝʥʥʷ ʝʤʘʣʽ ʟʫʙʘ 11, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ, ʧʨʦʪʦʢʦʣ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʽʷ 4-5, ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ 4.9), ʟʦʥʘ 

ʧʽʩʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʯʠʱʝʥʥʷ  ̔ʥʘʥʝʩʝʥʥʷ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ: ɸ ï ʧʦʣʝ ʟʦʨʫ 

500 ʤʢʤ; ɺ ï ʧʦʣʝ ʟʦʨʫ 15 ʤʢʤ 

     

 ɸ  ɺ 

ʈʠʩ. 3.14. ɿʦʙʨʘʞʝʥʥʷ ʝʤʘʣʽ ʟʫʙʘ 21, ʦʪʨʠʤʘʥʝ ʤʝʪʦʜʦʤ ʈɽʄ, ʧʨʦʪʦʢʦʣ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʽʷ 4-5, ʧʨʦʪʦʢʦʣ ʜʦʩʣʽʜʞʝʥʥʷ 5.6), ʟʦʥʘ 

ʧʽʩʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʯʠʱʝʥʥʷ  ̔ʥʘʥʝʩʝʥʥʷ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ: ɸ ï ʧʦʣʝ ʟʦʨʫ 

500 ʤʢʤ; ɺ ï ʧʦʣʝ ʟʦʨʫ 15 ʤʢʤ 
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ʅʘ ʮʠʭ ʝʣʝʢʨʦʥʦʛʨʘʤʘʭ ʟ ʦʜʥʘʢʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ ʨʽʟʥʫ 

ʩʪʨʫʢʪʫʨʫ ʱʦʜʦ ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ, ʱʦ 

ʥʘʜʘʣʽ ʙʫʜʝ ʤʘʪʠ ʨʽʟʥʠʮʶ ʚ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ 

ʧʦʨʽʚʥʶʚʘʣʠ ʾʭʥʽ ʟʥʘʯʝʥʥʷ ʚ ʝʤʘʣʽ ʥʘʪʠʚʥʠʭ ʟʫʙʽʚ (ʢʽʣʴʢʽʩʪʴ ï 20), ʟʥʘʯʝʥʥ ̫

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʫʙʽʚ ï 54) ̔  ʟʫʙʽʚ,   

ʷʢ̔ ʚʠʙʽʣʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ (ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ  ï 46). 

ʋ ʪʘʙʣʠʮʽ 3.9 ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ 

ʟʫʙʽʚ ʫ ʥʦʨʤʽ ʪʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟ̔ 44% ʧʝʨʦʢʩʠʜʦʤ 

ʢʘʨʙʘʤʽʜʫ  ̔35% ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ.  

ʊʘʙʣʠʮʷ 3.9 

ʇʦʨʽʚʥʷʥʥʷ ʫʩʝʨʝʜʥʝʥʦʛʦ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʫʙʽʚ ʫ ʥʦʨʤʽ ʪʘ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥ ̫ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟ̔ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ 35%  ̔

ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ 44%  ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʄÑʤ), (ʜʘʥʽ 

ʥʘʜʘʥʽ ʫ ʚʘʛʦʚʠʭ %) 

ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ 

ʄʽʢʨʦʝʣʝʤʝʥʪʥʠʡ 

ʩʢʣʘʜ ʝʤʘʣʽ ʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ  

(N =50) 

ʄʽʢʨʦʝʣʝʤʝʥʪʥʠʡ 

ʩʢʣʘʜ ʝʤʘʣʽ ʜʦ 

ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ ʟ̔ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 

(N=27) 

ʄʽʢʨʦʝʣʝʤʝʥʪʥʠʡ 

ʩʢʣʘʜ ʝʤʘʣʽ ʟ̔ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʝʨʦʢʩʠʜʫ 

ʢʘʨʙʘʤʽʜʫ (N=23) 

ʨ 

1 2 3 4 5 

ʉ 45,91Ñ1,20 42,46Ñ1,74 44,92Ñ1,90 0,008 

O 23,03Ñ0,63 26,18Ñ0,81 20,74Ñ1,01 0,007 

Na 0,38Ñ0,03 0,57Ñ0,05 0,224Ñ0,03 0,006 

P 9,77Ñ0,39 9,56Ñ0,75 12,11Ñ0,51 0,792 

Cl 0,14Ñ0,03 0,16Ñ0,53 0,19Ñ0,06 0,654 

Ca 15,96Ñ0,64 15,21Ñ1,22 18,81Ñ0,48 0,570 

Si 0,37Ñ0,10 0,68Ñ0,30 0,16Ñ0,098 0,213 

N 2,89Ñ0,40 4,35Ñ0,76 1,54Ñ0,47 0,075 

Mg 0,07Ñ0,01 0,01Ñ0,01 0,01Ñ0,03 0,034 
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ʇʨʦʜʦʚʞ. ʪʘʙʣ. 3.9 

1 2 3 4 5 

Al  0,06Ñ0,02 0,09Ñ0,04 0,01Ñ0,00 0,475 

Au 0,37Ñ0,56 0,00Ñ0,00 0,37Ñ0,66 0,143 

F 0,00Ñ0,00 0,02Ñ0,01 0,05Ñ0,03 0,004 

ɺʘ 0,00Ñ0,00 0,45Ñ0,25 0,38Ñ0,00 0,004 

 

ʅʘ ʨʠʩ. 3.15 ʧʦʢʘʟʘʥʦ ʜʽʘʛʨʘʤʫ ʨʦʟʧʦʜʽʣʫ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʝʤʘʣʽ ʟʫʙʽʚ ʫ 

ʥʦʨʤʽ ʪʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟ̔ 35% ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ  ̔

44% ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ. 

 

ʈʠʩ. 3.15. ɼʽʘʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʝʤʘʣʽ ʟʫʙʽʚ ʫ ʥʦʨʤʽ ʪʘ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟ̔ 35% ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ  ̔ 44% 

ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ, (ʜʘʥʽ ʥʘʜʘʥʽ ʫ ʚʘʛʦʚʠʭ %)  

 

ʆʮʽʥʶʶʯʠ ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ɯɯ  ̔ ɯɯɯ ʛʨʫʧ, ʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʽʟʥʽ ʚʠʙʽʣʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʤʘʻʤʦ ʟʤʦʛʫ ʟʘʟʥʘʯʠʪʠ ʟʤʽʥʫ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʬʦʩʬʦʨʫ  ï 9,56Ñ0,75 ʜʣʷ ʛʨʫʧʠ ɯɯ  ̔12,11Ñ0,51 ʜʣʷ ʛʨʫʧʠ ɯɯɯ; 

ʧ̔ ʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʘʣʴʮʽʶ ʚ ɯɯɯ ʛʨʫʧʽ ï 18,81Ñ0,48 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 15,21Ñ1,22 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ɯɯ ʛʨʫʧʠ. ʄʦʞʥʘ ʚʢʘʟʘʪʠ ʥʘ ʽʩʪʦʪʥʫ ʨʽʟʥʠʮ ʁʚ ʧʦʢʘʟʥʠʢʘʭ 
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ʄʽʢʨʦʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʝʤʘʣʽ ʜʦ ʚʠʙʽʣʶʚʘʥʥʷ

ʄʽʢʨʦʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʝʤʘʣʽ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʠʢʠʩʫ ʚʦʜʥʶ

ʄʽʢʨʦʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʝʤʘʣʽ ʧʽʩʣʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ
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ʘʟʦʪʫ: ʜʣʷ ɯɯ ʛʨʫʧʠ ʨʽʚʝʥʴ ʩʪʘʥʦʚʠʚ 4,35Ñ0,76, ʘ ʜʣʷ ɯɯɯ ʛʨʫʧʠ ï 1,54Ñ0,47. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʦʢʘʟʥʠʢʠ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʩʪʘʪʠʩʪʠʯʥʦ ʦʪʨʠʤʘʣʠ ʨʽʟʥʠʮʶ 

ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʷ ʚʫʛʣʝʮʶ ʟʽ ʟʤʽʥʘʤʠ ʚʽʜ 42,46Ñ1,74 ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʜʦ 44,92Ñ1,90 ʟʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ 44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ (ʨ=0,008). ɺʠʚ̫ʣʝʥʦ ʟʤʽʥʫ ʢʽʣʴʢʦʩʪʽ ʢʠʩʥʶ 

ʚʽʜ 26,18Ñ0,81 ʜʦ 20,74Ñ1,01, ʧʨʠ ʨʽʟʥʠʮʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 0,007; ʫʤʽʩʪʫ ʥʘʪʨʽʶ 

ʚʽʜ 0,57Ñ0,05 ʜʦ 0,224Ñ0,03 (ʨ=0,006), ʘ ʪʘʢʦʞ ʟʤʽʥʫ ʢʽʣʴʢʦʩʪʽ ʬʪʦʨʫ ʚʽʜ 

0,02Ñ0,01 ʜʦ 0,05Ñ0,03 ʧʨʠ ʨʽʟʥʠʮʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 0,004.  

ɿʤʽʥʘ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʜʝ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʤʽʥʫ ʢʣʽʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ  ̔ʢʣʽʥʽʯʥʠʭ ʧʨʦʷʚʽʚ.  

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʜʽʡʰʣʠ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʩʥʦʚʢʽʚ. 

 ʇʨʠ ʜʠʩʢʦʣʦʨʠʪʘʭ, ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ̔

ʩʧʦʩʦʙʠ ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ, ̔  ʧʨʝʧʘʨʘʪʠ ʭʽʤʽʯʥʦʾ ʜʽʾ. ʋ ʥʘʦhʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʟʫʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʧʨʦʬʝʩʽʡʥʦʾ ʛʽʛʽʻʥʠ  ̔ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ ʪʘ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ 

ʨʦʣ̔ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ.  

ɿʤʽʥʘ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʜʝ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʤʽʥʫ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ 

ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʟʦʢʨʝʤʘ ʩʢʣʘʜʫ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʧʘʮʽʻʥʪʽʚ, ʜʽʷʣʴʥʦʩʪʽ 

ʩʣʠʥʥʠʭ ʟʘʣʦʟ, ʘ ʪʘʢʦʞ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ  ̔ʩʪʨʫʢʪʫʨʥʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʪʚʝʨʜʠʭ 

ʪʢʘʥʠʥ ʟʫʙʽʚ.  

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ̔ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʨʦʟʙʽʞʥʦʩʪʽ ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʠ, ʤʦʞʣʠʚʦ, ʙʫʜʝʤʦ ʤʘʪʠ ʟʤʦʛʫ ʚ 

ʢʣʽʥʽʮʽ ʚʠʙʠʨʘʪʠ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʜʘʥʽ ʢʣʽʥʽʯʥʠʭ ʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟ̔ ʢʦʨʝʢʪʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʨʝʤʽʥʝʨʘʣʽʟʫʚʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʽʟ ʟʘʜʘʥʦʶ ʢʽʣʴʢʽʩʪʶ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʙʦʨʫ 

ʚʠʙʽʣʶʚʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ.  

 

 



105 
 

 

ʇʫʙʣʽʢʘʮʽʾ ʟʘ ʨʦʟʜʽʣʦʤ 

1. ɺʧʣʠʚ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ 

/ ɸ. ɺ. ʃʝʤʝʰʢʦ, ɺ. ɺ. ʂʦʚʘʣʝʥʢʦ, ʗ. ʖ. ɺʦʜʦʨʽʟ [ʪʘ ʽʥ.] // ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ: ɺʽʩʥʠʢ ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʘʢʘʜʝʤʽʾ. ï 

2019. ï ʊ. 19, ʚʠʧ. 4 (68). ï ʉ. 136ï140. 

2. Clinical features of influence of different groups of bleaching agents in the 

oral cavity at different periods after the end of the treatment / A. V. Dvornyk, V. M. 

Dvornyk, Y. Y. Vodoriz [et al.] // ʉʚʽʪ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʣʦʛʽʾ. ï 2022. ï    ̄  2 (80). 

ï ʉ. 56ï60. (Web of Science) 

3. Studies on the chemical composition of dental enamel during professional 

bleaching with carbamide peroxide complex / I. M. Tkachenko, A. V. Lemeshko, N. 

N. Brailko [et al.] // ʉʚʽʪ ʤʝʜʠʮʠʥʠ ʪʘ ʙʽʦʣʦʛʽʾ. ï 2021. ī ˉ 1 (75). ï ʉ. 157ī162. 

(Web of Science) 

4. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʫʙʽʚ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ / 

ɸ. ɺ. ɼʚʦʨʥʠʢ, ɿ. ʖ. ʅʘʟʘʨʝʥʢʦ, ʃ. ɯ. ʃʷʰʝʥʢʦ, ɯ. ʄ. ʊʢʘʯʝʥʢʦ // ɸʢʪʫʘʣʴʥʽ 

ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ: ɺʽʩʥʠʢ ʋʢʨʘʾʥʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ 

ʘʢʘʜʝʤʽʾ. ī 2021. ï ʊ. 21, ʚʠʧ. 3 (75). ī ʉ. 155ī160. 

5. Experimental study of changes in the chemical composition of tooth enamel 

when using hydrogen peroxide as the main chemical component in professional 

bleaching / A. V. Dvornyk, I. M. Tkachenko, O. A. Pysarenko [et al.] // Wiadomosci 

Lekarskie. ï 2022. ï T. 75, issue 6. ï P. 1683ï1687. DOI:10.36740/wlek202207114. 

PMID: 35962681. 

6. ʃʝʤʝʰʢʦ ɸ. ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʝʤʘʣʽ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ 

ʇʦʣʪʘʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ / ɸ. ɺ. ʃʝʤʝʰʢʦ, ɯ. ʄ. ʊʢʘʯʝʥʢʦ // 

ʄʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʚ ʧʨʦʬʽʣʘʢʪʠʮʽ ʜʽʘʛʥʦʩʪʠʮʽ ʽ ʣʽʢʫʚʘʥʥʽ 

ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʛʦʣʦʚʠ ʪʘ ʰʠʾ : ʤʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ. ʟ ʤʽʞʥʘʨ. ʫʯʘʩʪʶ, ʤ. ʇʦʣʪʘʚʘ, 29 ʚʝʨʝʩʥʷ 2021 ʨ.  ʇʦʣʪʘʚʘ, 2021.  ʉ. 

32ï34. 

7. ɼʚʦʨʥʠʢ ɸ. ɺ. ɺʧʣʠʚ ʚʽʜʙʽʣʶʶʯʠʭ ʘʛʝʥʪʽʚ ʥʘ ʪʚʝʨʜʽ ʪʢʘʥʠʥʠ ʟʫʙʽʚ ʪʘ 



106 
 

 

ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ / ɸ. ɺ. ɼʚʦʨʥʠʢ // ʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʚ ʦʥʢʦʩʪʦʤʘʪʦʣʦʛʽʾ : ʤʘʪʝʨʽʘʣʠ 

ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʟ ʤʽʞʥʘʨ. ʫʯʘʩʪʶ (ʤ. ʇʦʣʪʘʚʘ, 17ï18 ʣʶʪʦʛʦ 2022 
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ʈʆɿɼɯʃ IV 

ʂʃɯʅɯʏʅɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ ʇɸʎɯɭʅʊɯɺ ɼʆʉʃɯɼʅʀʍ 

ɻʈʋʇ 

4.1. ʂʣʽʥʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ, ʧʦʢʘʟʘʣʠ, ʱʦ ʤʝʪʦʜʠʢʠ 

ʚʠʙʽʣʶʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʟʨʘʟʢʘʭ ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʤʘʣʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ 

ʟʤʽʥʘʤʠ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʫʙʽʚ, ʱʦ ʥʘʜʘʣʽ ʚʠʢʣʠʢʘʣʦ ʟʤʽʥʠ 

ʢʦʣʴʦʨʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ.  

ʇʨʦʚʽʜʥʦʶ ʤʝʪʦʶ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʦ ʢʦʤʧʣʝʢʩʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʩʪʦʩʫʚʘʣʠʩʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʽ ʩʫʙôʻʢʪʠʚʥʦʛʦ 

ʚʜ̔ʯʫʪʪʷ ʧʘʮʽʻʥʪʽʚ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʛʝʣʶ ʥʘ 

ʦʩʥʦʚʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 35% ʘʙʦ ʛʝʣʶ ʟ ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ 44%.  

ʋ ʢʣʽʥʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʠ ʫʯʘʩʪʴ 65 ʦʩʽʙ, ʷʢʽ ʙʘʞʘʣʠ ʧʨʦʚʝʩʪʠ 

ʧʨʦʮʝʜʫʨʫ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ  ̔ ʚʽʜʧʦʚʽʜʘʣʠ ʢʨʠʪʝʨʽʷʤ ʚʠʙʦʨʫ ʪʘ 

ʢʣʽʥʽʯʥʠʤ ʧʦʢʘʟʘʥʥʷʤ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ. ʂʦʤʧʣʝʢʩʥʝ ʦʙʩʪʝʞʝʥʥʷ  ̔

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʢʣʽʥʽʮʽ ʢʘʬʝʜʨʠ ʧʨʦʧʝʜʝʚʪʠʢʠ 

ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʇʦʣʪʘʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. ɺʽʢ ʧʘʮʽʻʥʪʽʚ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 18 ʜʦ 35 ʨʦʢʽʚ; ʯʦʣʦʚʽʢʽʚ ï 31 ʦʩʦʙʘ 

(42,64% ʟʘʛʘʣʴʥʦʾ ʚʠʙʽʨʢʠ), ʞʽʥʦʢ ï 34 ʦʩʦʙʠ (52,94% ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ). 

ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʦʙʩʪʝʞʝʥʥʷ ʽ ʧʨʦʮʝʜʫʨʫ ʚʠʙʽʣʶʚʘʥʥʷ, ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʟʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ɺʆʆɿ  ̔ʜʦʙʨʦʚʽʣʴʥʦ ʁʧʠʩʴʤʦʚʦ ʁʟʛʦʜʦ  ʁ

ʧʘʮʽʻʥʪʽʚ. ʆʙʩʪʝʞʝʥʥʷ ʦʭʦʧʣʶʚʘʣʦ ʢʣʽʥʽʯʥʝ, ʽʥʜʝʢʩʥʝ  ̔ ʣʘʙʦʨʘʪʦʨʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ  ̔ ʚʟʘʻʤʦʚʧʣʠʚʫ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʩʪʘʥ ʪʢʘʥʠʥ ʟʫʙʽʚ  ̔ ʪʢʘʥʠʥ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʦʮʽʥʶʚʘʣʠ 

ʧʦʢʘʟʥʠʢʠ ʚ ʯʘʩʦʚʦʤʫ ʧʨʦʤʽʞʢʫ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ, ʫ 
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ʪʝʨʤʽʥ ʯʝʨʝʟ ʜʝʥʴ ʧʽʩʣʷ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ  ̔ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥ ̫

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ.  

ʋ ʢʣʽʥʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʪʷʛʦʤ 3-ʤʽʩʷʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʝ ʪʽʣʴʢʠ 

ʧʦʨʽʚʥʶʚʘʣʠ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ  ̔ʨʝʮʠʜʠʚʠ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʦʶ ʾʭʥʴʦʛʦ 

ʢʦʣʴʦʨʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʝʤʘʣʝʚʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, 

ʛʽʛʽʻʥʽʯʥʠʡ ʩʪʘʥ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʽʥʜʝʢʩ ʛʽʥʛʽʚʽʪʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʛʽʧʝʨʝʩʪʝʟʽʾ, ʘ ̔ ʧʦʚôʷʟʫʚʘʣʠ ʮʽ ʧʦʢʘʟʥʠʢʠ ʟ ʽʥʰʠʤʠ ʜʦʜʘʪʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʤ, ʱʦ ʦʭʦʧʣʶʚʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʝʤʘʣʽ 

ʬʨʦʥʪʘʣʴʥʠʭ ʟʫʙʽʚ, ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥ,  ̔ ʚʠʚʯʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʦʩʥʦʚʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ (ʟʘʛʘʣʴʥʠʡ ʢʘʣʴʮʽʡ, 

ʥʝʦʨʛʘʥʽʯʥʠʡ ʬʦʩʬʦʨ, ʤʘʛʥʽʡ, ʟʘʣʽʟʦ) ʟ̔ ʚʠʟʥʘʯʝʥʥʷʤ ʨʅ  ̔ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ 

ʨʽʜʠʥʠ ʥʘ ʤʦʤʝʥʪ ʦʙʩʪʝʞʝʥʥʷ ʽ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ.  

ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʧʽʜ ʯʘʩ ʢʣʽʥʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʙʘʟʫʚʘʣʠʩʷ 

ʥʘ ʚʠʙʽʣʶʚʘʣʴʥʦʤʫ ʝʬʝʢʪʽ, ʷʢʠʡ ʩʧʨʠʡʤʘʚʩʷ ʧʘʮʽʻʥʪʘʤʠ, ʽ ʦʙôʻʢʪʠʚʥʽʡ ʦʮʽʥʮʽ, 

ʷʢʘ ʚʠʟʥʘʯʘʣʘʩʷ ʥʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʢʘʣʠ ʚʽʜʪʽʥʢʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʨʦʟʨʦʙʥʠʢʦʤ.  

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʪʘʣʠ ʥʘ ʯʫʪʣʠʚʩ̔ʪɹ ʟʫʙʽʚ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ, ʱʦ ʙʫʣʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʧʦʙʽʯʥʠʤ ʝʬʝʢʪʦʤ, ʧʨʦ ʷʢʠʡ 

ʧʦʚʽʜʦʤʣʷʣʘ ʙʽʣʴʰʩ̔ʪɹ ʧʘʮʽʻʥʪʽʚ. ʆʜʥʘʢ ʮʝ ʚʽʜʯʫʪʪʷ ʙʫʣʦ ʪʠʤʯʘʩʦʚʠʤ ʽ 

ʟʥʠʢʘʣʦ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʨʽʟʥʦʛʦ ʪʝʨʤʽʥʫ ʚ ʧʘʮʽʻʥʪʽʚ, 

ʷʢʠʭ ʦʙʩʪʝʞʫʚʘʣʠ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʽ ʥʝʛʘʪʠʚʥʽ ʝʬʝʢʪʠ ʤʘʣʠ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʡ 

ʟ̔ ʚʠʙʦʨʦʤ ʟʘʩʦʙʫ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ, ʽ ʟʽ ʩʪʘʥʦʤ ʪʘ ʥʘʩʠʯʝʥʽʩʪʶ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ 

ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ ʟʫʙʽʚ, ʨʅ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʽʥʜʝʢʩʦʤ ʂʇɺ ʪʘ 

ʽʥ. 

ʊʦʤʫ ʦʩʥʦʚʥʠʤʠ ʮʽʣʷʤʠ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ: 

1. ʆʮʽʥʢʘ  ̔ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʙʽʣʶʚʘʥʥʷ (ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ 

ʟʚʝʨʪʘʥʥʷ ʧʘʮʽʻʥʪʽʚ)  ̔ʨʝʮʠʜʠʚʽʚ ʟʤʽʥʠ ʢʦʣʴʦʨʫ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʚʦʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ.  

2. ʆʮʽʥʢʘ ʦʨʘʣʴʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ ʽ ʷʩʝʥ 

ʥʘ ʧʦʜʨʘʟʥʝʥʥʷ, ʷʢʝ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

3. ʆʮʽʥʢʘ  ̔ ʧʦʨʽʚʥʷʥʥʷ ʨʝʮʠʜʠʚʽʚ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʧʽʩʣʷ 3-ʤʽʩʷʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣ̔ ʨʥʦʾ ʰʢʘʣʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʮʽʣʝʡ ʙʫʣʦ ʚʠʩʫʥʫʪʦ ʥʫʣʴʦʚʽ ʛʽʧʦʪʝʟʠ: 

1. ʅʝʤʘʻ ʨʽʟʥʠʮʽ ʚ ʢʣʽʥʽʯʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʙʽʣʶʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 35%  ̔ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ 44%. 

2. ʇʨʦʜʫʢʪʠ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ ʘʙʦ 

ʧʦʜʨʘʟʥʝʥʥʷ ʷʩʝʥ. 

ʇʘʮʽʻʥʪʽʚ ʟ̔ ʜʝʚʽʪʘʣʴʥʠʤʠ ʟʫʙʘʤʠ ʬʨʦʥʪʘʣʴʥʦʾ ʛʨʫʧʠ, ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʧʘʨʦʜʦʥʪʫ ʥʝ ʚʢʣʶʯʘʣʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʮʝ ʦʙʫʤʦʚʣʶʚʘʣʦʩʷ ʚ ʢʨʠʪʝʨʽʷʭ 

ʚʢʣʶʯʝʥʥʷ ʜʦ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʨʦʟʧʦʜ̔ ʣʝʥʦ ʥʘ 

ʜʚʽ ʛʨʫʧʠ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʟʘʣʫʯʠʣʠ ʧʘʮʽʻʥʪʽʚ, ʜʣʷ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʛʝʣʴ ʟ̔ 

ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ, ï 34 ʦʩʦʙʠ (52,3%). ɼʦ ɯɯ ʛʨʫʧʠ ʟʘʣʫʯʠʣʠ ʧʘʮʽʻʥʪʽʚ, ʫ 

ʣʽʢʫʚʘʥʥʽ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʛʝʣʴ ʟ̔ 44% ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ, ï 31 ʦʩʦʙʘ 

(47,7%).  

ʋ ʨʝʟʫʣʴʪʘʪʘʭ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʪʘʢʦʞ ʬʽʢʩʫʚʘʣʠ ʛʝʥʜʝʨʥʫ ʨʽʟʥʠʮʶ 

ʚʩʝʨʝʜʠʥʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ. ʇʽʩʣʷ ʨʦʟʧʦʜʽʣʫ ʥʘ ʛʨʫʧʠ  ʧʘʮʽʻʥʪʽʚ ʦʛʣʷʜʘʣʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʜʝʥʴ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ, ʯʝʨʝʟ 1 ʜʝʥʴ  ̔3 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʣʽʢʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʧʘʮʽʻʥʪʽʚ ʟʘ ʛʨʫʧʘʤʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.1. 

ʊʘʙʣʠʮʷ 4.1 

ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʟʘʩʪʦʩʦʚʘʥʦʾ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

(ʘʙʩʦʣʶʪʥʽ ʪʘ ʚʽʜʥʦʩʥʽ ʟʥʘʯʝʥʥʷ) 

ɻʨʫʧʘ ʏʦʣʦʚʽʢʠ ɾʽʥʢʠ 
ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ % 
ʋʩʴʦʛʦ 

ɯ ʛʨʫʧʘ (ʧʝʨʝʢʠʩ ʚʦʜʥʶ 35%)  15 19 52,3 34 

ɯɯ ʛʨʫʧʘ (ʧʝʨʦʢʩʠʜ ʢʘʨʙʘʤʽʜʫ 

44%) 
14 17 47,7 31 
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ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʥʝ ʤʘʚ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʨʦʟʙʽʞʥʦʩʪʽ ï ʚʽʜ 18 ʜʦ 35 ʨʦʢʽʚ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʫ ɯ ʛʨʫʧʽ 

ʩʢʣʘʜʘʚ 29,2Ñ0,508, ʫ ɯɯ ʛʨʫʧʽ ï 28,9Ñ0,506. 

ɿʚʘʞʘʶʯʠ ʥʘ ʥʫʣʴʦʚʫ ʛʽʧʦʪʝʟʫ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʟʥʠʮʽ ʤʽʞ ʟʘʩʦʙʘʤʠ ʜʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘʰʦʶ ʤʝʪʦʶ ʙʫʣʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ, ʷʢʫ ʚʠʟʥʘʯʘʣʠ 

ʟʘ ʜʠʥʘʤʽʢʦʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʟʘʻʤʦʟʚôʷʟʦʢ 

ʧʨʦʮʝʩʽʚ ʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥʘʭ ʟʫʙʽʚ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʾʾ 

ʤʽʥʝʨʘʣʽʟʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ  ̔ʧʦʢʘʟʥʠʢʽʚ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʅʘ ʨʠʩʫʥʢʫ 4.1. ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʨʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ. 

 

ʈʠʩ. 4.1. ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ 

ʟʘʩʪʦʩʦʚʘʥʦʾ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʘʙʩʦʣʶʪʥʽ ʪʘ ʚʽʜʥʦʩʥʽ ʟʥʘʯʝʥʥʷ) 

 

ʅʘ ʧʨʦʮʝʩ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʧʣʠʚʘʶʪʴ ʨʽʟʥʽ ʯʠʥʥʠʢʠ: 

ʥʘʩʘʤʧʝʨʝʜ ʢʽʣʴʢʽʩʪʴ ʥʘʷʚʥʠʭ ʟʫʙʽʚ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʽʥʜʝʢʩ ʂʇɺ, ʷʢʠʡ 

ʧʦʚ'ʷʟʘʥʠʡ ʟ̔ ʛʽʛʽʻʥʽʯʥʠʤ ʩʪʘʥʦʤ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ [209], ʝʤʘʣʝʚʦʶ 

ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʽʥʜʝʢʩʦʤ ʛʽʥʛʽʚʽʪʫ ʡ ʽʥʜʝʢʩʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʽʧʝʨʝʩʪʝʟʽʾ. 

ʄʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʽʥʜʝʢʩʠ ʂʇɺ (ʜʦ ʤʦʤʝʥʪʫ ʚʪʨʫʯʘʥʥʷ) ʪʘ ɯɯɻɿ ʧʝʨʝʜ 

ʚʪʨʫʯʘʥʥʷʤ, ʯʝʨʝʟ 1 ʜʝʥʴ  ̔3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ (ʪʘʙʣ. 4.2). ɿʤʽʥʘ 

ʧʦʢʘʟʥʠʢʘ ɯɯɻɿ ʯʝʨʝʟ 1 ʜʝʥʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʙʫʜʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʟʤʽʥʠ ʯʫʪʣʠʚʦʩʪʽ ʝʤʘʣʽ ʜʦ ʜʽʾ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʤʝʭʘʥʽʯʥʝ ʯʠʱʝʥʥʷ, 
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ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʙʫʜʝ ʩʪʦʩʫʚʘʪʠʩʷ ʟʤʽʥ ʫ ʾʾ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʤʫ ʩʢʣʘʜʽ, 

ʟʤʝʥʰʝʥʥ ̫ʦʙôʻʤʫ ʚʦʜʠ ʚ ʾ ʾ ʩʢʣʘʜʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʝʨʝʜʘʯʫ ʥʝʨʚʦʚʦʛʦ ʽʤʧʫʣʴʩʫ 

ʜʦ ʧʫʣʴʧʠ. 

ʊʘʙʣʠʮʷ 4.2 

ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʂʇɺ ̔ ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʟʫʙʽʚ  ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ 

ʛʨʫʧ (ʄÑm), (ʜʘʥʽ ʥʘʜʘʥʽ ʚ ʫʤʦʚʥʠʭ ʦʜʠʥʠʮʷʭ) 

ʂʣʽʥʽʯʥʽ ʽʥʜʝʢʩʠ 
ɻʨʫʧʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ɿʥʘʯʝʥʥʷ 

ʽʥʜʝʢʩʽʚ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚ 

ʛʨʫʧʘʭ 

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ ʫ 

ʧʘʮʽʻʥʪʽʚ 

ɯ 29,70Ñ1,68 
29,53Ñ1,76 

ɯɯ 29,35Ñ1,83 

ɯʥʜʝʢʩ ʂʇɺ 
ɯ 2,76Ñ1,47 

2,73Ñ1,48 
ɯɯ 2,77Ñ1,52 

 

ʆʪʞʝ, ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ (ɯ 

 ̔ɯɯ) ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʱʝ ʨʘʟ ʜʦʚʦʜʠʪʴ ʦʜʥʦʨʽʜʥʽʩʪʴ ʚʠʙʽʨʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩ. 4.2) 

 

ʈʠʩ. 4.2. ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʂʇɺ ̔ ʧʦʢʘʟʥʠʢ ʢʽʣʴʢʦʩʪʽ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ  

 

ʅʘʤʠ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʢʽʣʴʢʩ̔ʪɹ ʫʨʘʞʝʥʠʭ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ 

ʛʨʫʧ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʢʽʣʴʢʽʩʥʦʛʦ ʽʥʜʝʢʩʫ ʂʇɺ ʽʟ 
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ʤʽʢʨʦʝʣʝʤʝʥʪʥʠʤ ʩʢʣʘʜʦʤ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ  ̔ʩʪʘʥʦʤ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʘʮʽʻʥʪʽʚ 

(ʪʘʙʣ. 4.3). 

ʊʘʙʣʠʮʷ 4.3 

ʂʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʂʇɺ ʫ ʧʘʮʽʻʥʪʽʚ ɯ  ̔ɯɯ ʛʨʫʧ 

ʂʽʣʴʢʽʩʪʴ 

ʟʫʙʽʚ, ʷʢʽ 

ʤʘʶʪʴ 

ʢʘʨʽʻʩ, 

ʧʣʦʤʙʫ 

ʘʙʦ 

ʚʠʜʘʣʝʥʽ 

ɻʨʫʧʘ ɯ ɻʨʫʧʘ ɯɯ ʋʩʴʦʛʦ 

ʢʽʣʴʢʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ 

% 

ʧʘʮʽʻʥʪʽʚ 

ʫ ʛʨʫʧʽ 

ʢʽʣʴʢʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ 

% 

ʧʘʮʽʻʥʪʽʚ 

ʫ ʛʨʫʧʽ 

ʢʽʣʴʢʽʩʪʴ 

ʧʘʮʽʻʥʪʽʚ 

% 

ʧʘʮʽʻʥʪʽʚ 

ʫ ɯɯ  ̔ɯɯ 

ʛʨʫʧʘʭ 

0 1 2,94 1 3,23 2 3,08 

1 7 20,59 6 19,35 13 20,00 

2 9 26,47 9 29,03 18 27,69 

3 7 20,59 4 12,90 11 16,92 

4 4 11,76 5 16,13 9 13,85 

5 6 17,65 6 19,35 12 18,46 

 

ʂʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʂʇɺ ʫ ʧʘʮʽʻʥʪʽʚ I  ̔ II  ʛʨʫʧ ʛʨʘʬʽʯʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.3. 

 

ʈʠʩ.4.3. ʂʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʂʇɺ ʫ ʧʘʮʽʻʥʪʽʚ ɯ ̔ ɯɯ ʛʨʫʧ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʽʥʜʝʢʩʫ ʂʇɺ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʤʘʻʤʦ 
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ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʽʜʩʦʪʦʢ ʧʘʮʽʻʥʪʽʚ, ̫ ʢʽ ʤʘʣʠ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʂʇɺ ï 5, ʫ ʛʨʫʧʘʭ 

ɯ ̔ ɯɯ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʘʚ 17,65%  ̔ 19,35%, ʱʦ ʩʪʘʥʦʚʠʣʦ ʧʦ 6 ʧʘʮʽʻʥʪʽʚ ʫ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ, ʽ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʩʢʣʘʜʫ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ  ̔ʟʤʽʥʦʶ ʧʦʢʘʟʥʠʢʽʚ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ. 9 ʦʙʩʪʝʞʝʥʠʭ 

ʧʘʮʽʻʥʪʽʚ ɯ  ̔ɯɯ ʛʨʫʧ ʤʘʣʠ ʧʦʢʘʟʥʠʢ ʂʇɺ=4, ʱʦ ʜʣʷ ɯ ʛʨʫʧʠ ʩʪʘʥʦʚʠʣʦ 11,76%  

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʘ ʜʣʷ ɯɯ ʛʨʫʧʠ ï 16,13%. ʇʦ 1 ʧʘʮʽʻʥʪʫ ʽʟ  ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

ʥʝ ʤʘʣʠ ʞʦʜʥʦʛʦ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ  ̔ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʫʟʘʛʘʣʽ, ʱʦ ʩʪʘʥʦʚʠʣʦ 

2,94% ̔ 3,23% ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ. 

 ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʊɽʈ-ʪʝʩʪʫ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʦʪʨʠʤʘʣʠ 

ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ, ʷʢʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.4.  

ʊʘʙʣʠʮʷ 4.4 

ʇʦʢʘʟʥʠʢʠ ʊɽʈ-ʪʝʩʪʫ ʚ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ 

ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ (ʄÑm) 

ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ ɻʨʫʧʘ ɯ, n=34 ɻʨʫʧʘ ɯɯ, n=31 

ʊɽʈ-ʪʝʩʪ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ 
3,47Ñ0,25 3,12Ñ0,27 

ʊɽʈ-ʪʝʩʪ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 
3,41Ñ0,25 3,25Ñ0,23 

ʊɽʈ-ʪʝʩʪ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 
3,46Ñ0,27 3,09Ñ0,15 

  

ʇʨʠ ʦʮʽʥʮʽ ʧʦʢʘʟʥʠʢʽʚ ʊɽʈ-ʪʝʩʪʫ ʜʦʩʪʦʚʽʨʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ ʫ ʚʥʫʪʨʽʰʥʴʦʛʨʫʧʦʚʦʤʫ ʧʦʨʽʚʥʷʥʥʽ, ʟʘ ʪʝʨʤʽʥ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘʢ ʽ ʚ ʤʽʞʛʨʫʧʦʚʦʤʫ ʧʦʨʽʚʥʷʥʥʽ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ. ʇʦʢʘʟʥʠʢʠ 

ʙʫʣʠ ʩʪʘʣʠʤʠ ʽ ʯʝʨʝʟ 1 ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ: ʜʣʷ ɯ ʛʨʫʧʠ 

ʩʢʣʘʣʠ 3,41Ñ0,25, ʘ ʜʣʷ ɯɯ ʛʨʫʧʠ ï 3,25Ñ0,23. ʋ ʧʘʮʽʥ̒ʪʽʚ ɯɯ ʛʨʫʧʠ ʚʽʜʙʫʣʦʩ,̫ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʊɽʈ-ʪʝʩʪʫ 

ï ̔ ʟ 3,12Ñ0,27 ʜʦ 3,25Ñ0,23, ʙʝʟ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. ʎ̔  ʟʤʽʥʠ, ʥʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʤʦʞʝʤʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʙʽʣʶʚʘʣʴʥʦʾ 

ʨʝʯʦʚʠʥʠ, ʷʢʘ ʤʽʩʪʠʣʘ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ.   

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʧʦʢʘʟʥʠʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 



114 
 

 

ʛʽʧʝʨʝʩʪʝʟʽʾ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʡʦʛʦ ʥʘ ʜʨʫʛʠʡ ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʮʦɹʛʦ ʧʦʢʘʟʥʠʢʘ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʚʠʙʽʣʶʚʘʥʥʷ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʧʦʢʘʟʥʠʢʦʤ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʩʪʘʨʪʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ  ̔ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʘʮʽʻʥʪʽʚ. 

ʋ ʪʘʙʣʠʮʽ 4.5 ʥʘʚʝʜʝʥʦ ʧʦʢʘʟʥʠʢʠ ɯɯɻɿ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʜʦ 

ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ. 

ʊʘʙʣʠʮʷ 4.5 

ʇʦʢʘʟʥʠʢʠ ɯɯɻɿ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ 

ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ 

ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ (ʄÑm) 

ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ ɻʨʫʧʘ ɯ, n=34 ɻʨʫʧʘ ɯɯ, n=31 

ɯɻ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 0,559Ñ0,504 0,452Ñ0,568 

ɯɻ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 
0,794Ñ0,592 * 0,742Ñ0,575** 

ɯɻ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 
0,500Ñ0,508 0,484Ñ0,508 

 

ʇʨʠʤʽʪʢʠ: 

* - ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʟ ʧʦʢʘʟʥʠʢʘʤʠ, ʚʠʟʥʘʯʝʥʠʤʠ 

ʯʝʨʝʟ 1 ʜʦʙʫ ʚ ʧʘʮʽʻʥʪʽʚ ɯ ʛʨʫʧʠ, ʨÒ0,05; 

** - ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʟ ʧʦʢʘʟʥʠʢʘʤʠ, ʚʠʟʥʘʯʝʥʠʤʠ 

ʯʝʨʝʟ 1 ʜʦʙʫ ʚ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ, ʨÒ0,05. 

 

ʇʦʢʘʟʥʠʢʠ ɯɯɻɿ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ 

ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.4. 
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ʈʠʩ. 4.4. ʇʦʢʘʟʥʠʢʠ ɯɯɻɿ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ 

ʣʽʢʫʚʘʥʥʷ 

 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥ ̔ʨʝʟʫʣʴʪʘʪʠ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ, ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʝʨʝʟ ʦʜʥʫ ʜʦʙʫ ʧʦʛʽʨʰʠʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ɯɯɻɿ ʫ ʧʘʮʽʻʥʪʽʚ ɯ ʽ ɯɯ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʟ̔ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ï 0,794Ñ0,592  ̔0,742Ñ0,575. ʏʝʨʝʟ 

3 ʤʽʩʷʮʽ ɯɯɻɿ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʩʪʘʶʪʴ ʧʦʚʥʽʩʪʶ ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ 

ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʚʽʜʧʦʚʽʜʥʦ 0,500Ñ0,508  ̔0,484Ñ0,508. 

ʅʘʩʪʫʧʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠ, ʙʫʚ ʽʥʜʝʢʩ ʽʥʜʠʢʘʮʽʾ 

ʟʫʙʥʦʛʦ ʥʘʣʴʦʪʫ  ̔ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ, ʷʢʠʡ ʚʠʟʥʘʯʘʣʠ ʚʽʟʫʘʣʴʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʦʥʜʘ, ʧʦʩʪʫʧʦʚʦ ʧʨʦʩʫʚʘʶʯʠ ʡʦʛʦ ʧʦʚʝʨʭʥʷʤʠ ʟʫʙʽʚ ʚʽʜ ʨʽʞʫʯʦʛʦ ʢʨʘʶ ʘʙʦ 

ʦʢʣʶʟʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʜʦ ʰʠʡʢʠ ʟʫʙʘ, ʧʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʣʠ ʨʽʚʝʥʴ ʢʦʨʦʥʢʠ, ʚ 

ʷʢʦʤʫ ʥʘ ʟʦʥʜʽ ʩʢʦʧʯʫʶʪʴʩʷ ʟʫʙʥʽ ʚʽʜʢʣʘʜʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ OHI-S 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.6. 

ɸʥʘʣʽʟʫʶʯʠ ʧʦʢʘʟʥʠʢ OHI-S, ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ 

ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʥ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʚʘʚʩʷ ʽ ʩʢʣʘʜʘʚ 

ʜʣʷ ɯ ʛʨʫʧʠ 0,421Ñ0,348 ʧʽʩʣʷ 3 ʤʽʩʷʮʽʚ ʣʽʢʫʚʘʥʥʷ ʽ 0,413Ñ0,335 ʜʣʷ ʧʘʮʽʻʥʪʽʚ 

ɯɯ ʛʨʫʧʠ ʚ ʮʝʡ ʞʝ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʘʥʽ ʤʘʶʪʴ ʩʪʘʪʠʩʪʠʯʥʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʽ ʯʝʨʝʟ 1 ʜʝʥʴ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ (ʨ=0,003) ʪʘ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 1 ʜʝʥʴ ʽ 3 ʤʽʩʷʮʽ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ɯ ʽ ɯɯ 
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ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ (ʨ=0,001). 

ʊʘʙʣʠʮʷ 4.6 

ʇʦʢʘʟʥʠʢʠ OHI-S ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ 

ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ 

ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ (ʄÑm) 

ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ ɻʨʫʧʘ ɯ (n=34) ɻʨʫʧʘ ɯɯ (n=31) 

OHI-S ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 0,462Ñ0,408 0,484Ñ0,448 

OHI-S ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 
0,450Ñ0,372* 0,474Ñ0,430* 

OHI-S ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 
0,421Ñ0,348**  0,413Ñ0,335**  

 

ʇʨʠʤʽʪʢʠ: 

* - ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ, ʨÒ0,05; 

** - ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ, ʨÒ0,05. 

 

ʅʘ ʨʠʩ. 4.5 ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ OHI-S ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ 

ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  

 

ʈʠʩ. 4.5. ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʘ OHI-S ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ  
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ɻʨʫʧʘ ɯɯ (n=31) ɻʨʫʧʘ ɯ (n=34)
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ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʟʘʧʘʣʝʥʥʷ ʷʩʝʥ (ʈʄɸ), ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʘʚʘʣʦ ʥʘʤ 

ʟʤʦʛʫ ʚʽʟʫʘʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʷʩʝʥ ʙʽʣʷ ʢʦʞʥʦʛʦ 

ʦʢʨʝʤʦʛʦ ʟʫʙʘ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʷʚʽʚ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʽʩʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʠʤʠ ʻ ʚʠʙʽʣʶʚʘʣʴʥʽ ʘʛʝʥʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.7. 

ʊʘʙʣʠʮʷ 4.7 

ʇʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ ʈʄɸ ʚ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʪʝʨʤʽʥʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ  ̔

ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ (ʄÑm) 

ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ ɻʨʫʧʘ ɯ (n=34) ɻʨʫʧʘ ɯɯ (n=31) 

ʈʄɸ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 0,192Ñ0,153 0,222Ñ0,161 

ʈʄɸ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 
0,210Ñ0,165 0,231Ñ0,166 

ʈʄɸ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 
0,181Ñ0,145 0,200Ñ0,141 

 

ʇʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ ʈʄɸ ʚ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʪʝʨʤʽʥʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ  ̔ʯʝʨʝʟ 3 

ʤʽʩʷʮʽ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.6. 

 

ʈʠʩ. 4.6. ɯʥʜʝʢʩʠ ʈʄɸ ʚ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ 

ʜʦʩʣʽʜʞʝʥʥʷ  
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ʇʦʢʘʟʥʠʢ ʈʄɸ

ɻʨʫʧʘ ɯɯ (n=31) ɻʨʫʧʘ ɯ (n=34)
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ɺʠʷʚʣʝʥʦ ʟʤʽʥʫ ʧʦʢʘʟʥʠʢʽʚ ʽ ʚ ɯ ʛʨʫʧʽ, ʽ ʚ ɯɯ ʛʨʫʧʽ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ 

ʣʽʢʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʝʥʥʷʤ ʮʴʦʛʦ ʽʥʜʝʢʩʫ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʣʴʥʠʭ ʜʽʡ: ʫ 

ʛʨʫʧʽ ɯ ï 0,192Ñ0,153 ʽ 0,181Ñ0,145 ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʛʨʫʧʽ ɯɯ ï 

0,222Ñ0,161 ʽ 0,200Ñ0,141 ʚʽʜʧʦʚʽʜʥʦ.  

ɼʘʣʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʤʦʞʝʤʦ ʦʮʽʥʠʪʠ, ʯʠ ʧʦʚôʷʟʘʥʠʡ ʚʠʙʽʨ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʽʟ ʟʘʧʘʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʩʣʠʟʦʚʽʡ ʦʙʦʣʦʥʮʽ. 

ɼʫʞʝ ʚʘʞʣʠʚʠʡ ʜʣʷ ʥʘʩ ʧʦʢʘʟʥʠʢ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʥʥʷ. ɼʣʷ ʧʘʮʽʻʥʪʽʚ ʚʽʥ ʤʘʚ ʚʠʨʽʰʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʪʦʩʫʚʘʚʩʷ ʦʩʥʦʚʥʦʾ ʩʢʘʨʛʠ, ʟ ʷʢʦʶ ʚʦʥʠ ʟʚʝʨʪʘʣʠʩʷ ʜʦ 

ʢʣʽʥʽʢʠ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʢʘʟʥʠʢ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʩʪʦʩʫʚʘʚʩʷ ʡ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʦʚʘʥʦʾ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʽ ʩʪʫʧʝʥ ̫ʚʠʙʽʣʶʚʘʥʥʷ ʡ 

ʜʦʚʛʦʪʨʠʚʘʣʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʪʨʠʤʘʥʠʡ ʢʦʣʽʨ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʢʘʣʠ ʟ ʚʽʜʪʽʥʢʘʤʠ ʟʘ ʚʠʭʽʜʥʠʭ ʫʤʦʚ, ʷʢʽ ʩʪʦʩʫʚʘʣʠʩʷ ʢʦʣʴʦʨʫ ʽ 

ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʝʚʘʛʘ ʦʨʠʛʽʥʘʣʴʥʦʾ ʰʢʘʣʠ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʠ ʚʠʟʥʘʯʘʣʠ ʷʩʢʨʘʚʽʩʪʴ ʢʦʣʴʦʨʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʦʮʽʥʶʚʘʣʠ 

ʾʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʚʦʻʥʥʷ ʢʦʜʽʚ ʚʠʙʽʣʶʚʘʥʥʷ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.8. 

ʊʘʙʣʠʮʷ 4.8 

ɯʥʜʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʨʽʟʥʽ 

ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʄÑm) 

ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ ɻʨʫʧʘ ɯ (n=34) 
ɻʨʫʧʘ ɯɯ 

(n=31) 

ʂʦʣʽʨ ʟʫʙʽʚ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 3,309Ñ0,83 3,532Ñ0,85 

ʂʦʣʽʨ ʟʫʙʽʚ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ 
1,706Ñ0,566* 1,758Ñ0,514* 

ʂʦʣʽʨ ʟʫʙʽʚ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ 
1,838Ñ0,574**  1,935Ñ0,58**  

ʇʨʠʤʽʪʢʠ: 

* - ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʩʝʨʝʜʠʥʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ, ʨÒ0,05; 

** - ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʩʝʨʝʜʠʥʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ, ʨÒ0,05. 
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ɯʥʜʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʨʽʟʥʽ 

ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.7. 

 

ʈʠʩ. 4.7. ɯʥʜʝʢʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ 

ʛʨʫʧ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʆʮʽʥʁʁ ʯʠ ʢʦʣ̔ʨʥʽ ʧʦʢʘʟʥʠʢʠ ̔  ʚ ɯ, ̔  ʚ ɯɯ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʠ ʚʠʷʚʠʣʠ 

ʜʦʩʠʪʴ ʩʠʣʴʥʫ ʟʤʽʥʫ ʢʦʣʽʨʥʠʭ ʽʥʜʝʢʩʽʚ ʫ ʙʽʢ ʧʦʩʚʽʪʣʽʰʘʥʥʷ ʟʫʙʽʚ ʫ ʦʙʦʭ ʛʨʫʧʘʭ. 

ɿʤʽʥʘ ʮʠʬʨʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 3,309Ñ0,83 ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʚ 

ʛʨʫʧʽ ɯ ʜʦ 1,706Ñ0,566  ̔1,838Ñ0,574, ʚʽʜʧʦʚʽʜʥʦ, ʫ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ 

ʥʘʩʪʫʧʥʫ ʜʦʙʫ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ʋ ʛʨʫʧʽ ɯɯ 

ʚʠʷʚʣʝʥʦ ʘʥʘʣʦʛʽʯʥʫ ʪʝʥʜʝʥʮʽ ʁʟʽ ʩʪʘʨʪʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 3,532Ñ0,85 ʜʦ ʾʭ 

ʟʤʽʥʠ ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ  ̔ʚ 3- ʤʽʩʷʯʥʠʡ ʪʝʨʤʽʥ ʜʦ 1,758Ñ0,514 

 ̔1,935Ñ0,58 ʚʽʜʧʦʚʽʜʥʦ.  

ʅʘ ʨʠʩ. 4.8 ʧʦʢʘʟʘʥʦ ʬʦʪʦʧʨʦʪʦʢʦʣ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʚʠʙʽʣʶʚʘʥʥʷ. 
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ʈʠʩ. 4.8. ʌʦʪʦʧʨʦʪʦʢʦʣ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʧʨʦʬʝʩʽʡʥʦʛʦ ʯʠɦʝʥʥʷ  ̔

ʚʠʙʽʣʶʚʘʥʥʷ. ʌʽʢʩʘʮʽʷ ʚʠʭʽʜʥʦʛʦ ʢʦʣʴʦʨʫ ʟʫʙʽʚ. ʇʘʮʽʻʥʪʢʘ ɭ., 23 ʨʦʢʠ, ʽʩʪʦʨʽʷ 

ʭʚʦʨʦʙʠ ˉ1 (ʛʨʫʧʘ I)  

 

ʅʘ ʨʠʩ. 4.9 ʧʦʢʘʟʘʥʦ ʬʦʪʦʧʨʦʪʦʢʦʣ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʚʠʙʽʣʶʚʘʥʥʷ. 

 

ʈʠʩ. 4.9. ʌʦʪʦʧʨʦʪʦʢʦʣ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʯʠɦʝʥʥʷ  ̔

ʚʠʙʽʣʶʚʘʥʥʷ. ʌʽʢʩʘʮʽʷ ʦʪʨʠʤʘʥʦʛʦ ʢʦʣʴʦʨʫ ʟʫʙʽʚ. ʇʘʮʽʻʥʪʢʘ ɭ., 23 ʨʦʢʠ, 

ʽʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ1 (ʛʨʫʧʘ I)  



121 
 

 

ʅʘ ʨʠʩ. 4.10 ʧʦʢʘʟʘʥʦ ʥʘʦʯʥʠʡ ʧʨʠʢʣʘʜ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʧʽʜ ʜʽʻʶ 

ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʘʛʝʥʪʽʚ.  

 

ʈʠʩ. 4.10. ʌʦʪʦʧʨʦʢʦʣ-ʧʦʨʽʚʥʷʥʥʷ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʘ ʚ ʧʨʦʮʝʩʽ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʚʁʘʥʥʷ ʟʫʙʽʚ. ʇʘʮʽʻʥʪ ɼ., 29 ʨʦʢʽʚ, ʽʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ 33 

(ʛʨʫʧʘ II)  

 

ʆʪʞʝ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʢʣʽʥʽʯʥʽ ʜʘʥʽ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ, ʤʦʞʝʤʦ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʧʘʮʽʻʥʪʠ ʧʝʚʥʦʛʦ ʚʽʢʫ, ʦʜʥʽʻʾ ʪʝʨʠʪʦʨʽʾ 

ʧʨʦʞʠʚʘʥʥʷ ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ ʚʠʭʽʜʥʽ ʢʣʽʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ 

ʩʪʦʩʫʶʪʴʩʷ ʽʥʜʝʢʩʫ ʂʇɺ, ɯɯɻɿ, ʽʥʜʝʢʩʫ OHI-S ̔  ʈʄɸ, ʘʣʝ ʩʢʘʨʛʘ, ʷʢʘ ʧʨʠʚʝʣʘ 

ʾʭ ʜʦ ʣʽʢʘʨʷ-ʩʪʦʤʘʪʦʣʦʛʘ, ï ʜʠʩʢʦʣʦʨʠʪ, ʧʦʢʘʟʥʠʢ ʷʢʦʛʦ, ʟʘ ʜʘʥʠʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʧʘʮʽʥ̒ʪʽʚ ɯ ʛʨʫʧʠ, ʩʢʣʘʜʘʚ 3,309Ñ0,83, ʫ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ï 

3,532Ñ0,85, ʱʦ ʟʘ ʟʘʛʘʣʴʥʠʤ ʫʩʝʨʝʜʥʝʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʛʨʫʧ ʜʦ ʧʦʯʘʪʢʫ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʚ 3,415Ñ0,846, ʟ̔ ʪʝʥʜʝʥʮʽʻʶ ʚ ʙʽʢ ʧʽʜʚʠʱʝʥʥʷ ʮʴʦʛʦ ʽʥʜʝʢʩʫ 

ʜʣʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʟʚʝʨʪʘʶʪʴʩʷ ʚ ʢʣʽʥʽʢʫ ʟ ʤʝʪʦʶ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ.  

ʆʮʽʥʁʁ ʯʠ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʤʦʞʝʤʦ ʟʘʫʚʘʞʠʪʠ ʥʘ ʪʦʤʫ, 

ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʟʤʽʥʠ ʢʣʽʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʙʫʣʠ ʚ ʧʘʮʽʻʥʪʽʚ ʫʩʽʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ, ʦʩʦʙʣʠʚʦ ʥʘ 1 ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ. 

4.2. ɼʦʜʘʪʢʦʚʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

4.2.1. ʃʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʽ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ. ʋʨʘʭʦʚʫʶʯʠ ʟʤʽʥʠ ʚ 

ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʽ ʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥʘʭ ʟʫʙʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʝʪʘʧʽ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ, ʤʠ ʥʝ ʤʦʛʣʠ ʦʙʽʡʪʠ ʫʚʘʛʦʶ ʜʦʜʘʪʢʦʚʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʧʽʜ ʯʘʩ ʮʽʻʾ 

ʧʨʦʮʝʜʫʨʠ. 

ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʪʘʢʠʭ ʟʤʽʥ ʤʠ ʚʠʟʥʘʯʘʣʠ ʚôʷʟʢʩ̔ʪɹ  ̔ʨʅ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʚ 

ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.9.  

ʊʘʙʣʠʮʷ 4.9 

ʇʦʢʘʟʥʠʢʠ ʚôʷʟʢʦʩʪʽ ʪʘ ʨʅ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʚ ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ (ʄÑm) 

ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʢʘʟʥʠʢʠ, ʱʦ 

ʚʠʚʯʘʣʠʩʷ 
ɻʨʫʧʘ ɯ (n=34) ɻʨʫʧʘ ɯɯ (n=31) 

ʨʅ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʯʘʪʢʫ 

ʣ̔ ʢʫʚʘʥʥʷ 
7,738Ñ1,02 8,020Ñ0,66 

ʨʅ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ 
7,577Ñ0,80*,**  8,002Ñ0,66* 

ɺôʷʟʢʽʩʪʴ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʥʥʷ 
2,835Ñ0,74 2,823Ñ1,05 

ɺôʷʟʢʽʩʪʴ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ 

ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ 
3,226Ñ0,74 2,974Ñ1,04 
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ʇʨʠʤʽʪʢʠ: 

* - ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʩʝʨʝʜʠʥʽ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ, ʨÒ0,05; 

** - ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʨÒ0,05. 

 

ɼʘʥʽ ʧʦʢʘʟʥʠʢʽʚ ʚôʷʟʢʦʩʪʽ ʪʘ pH ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʚ ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘ ʨʠʩ. 4.11. 

 

ʈʠʩ. 4.11. ɼʘʥʽ ʧʦʢʘʟʥʠʢʽʚ ʚôʷʟʢʦʩʪʽ ʪʘ ʨʅ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʚ ʧʘʮʽʻʥʪʽʚ ʜʦ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ  

 

ʇʨʠ ʦʮʽʥʮʽ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʽʥ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʱʦʜʦ ʟʤʽʥʠ ʨʅ ʽ ʚ ɯ, ʽ ʚ ɯɯ ʛʨʫʧʘʭ, 

ʟʤʽʥ ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʚ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ, ʽʟ ʧʽʜʥʷʪʪʷʤ ʧʦʢʘʟʥʠʢʽʚ ʜʦ 

3,226Ñ0,74 ʽ 2,974Ñ1,045 ʚʽʜʧʦʚʽʜʥʦ ʚ ɯ ʽ ɯɯ ʛʨʫʧʘʭ. 

ɼʦʩʪʦʚʽʨʥʫ ʨ̔ ʟʥʠʮʶ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʷʚʣʝʥʦ ʪʽʣʴʢʠ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʅ ʫ 

ʧʘʮʽʻʥʪʽʚ  ̔ɯ, ʽ ɯɯ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ (ʨ=0-004).  

ʇʘʨʘʣʝʣʴʥʦ ʽʟ ʟʤʽʥʦʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʟʘ ʨʅ  ̔ʚôʷʟʢʽʩʪʶ ʤʠ 

ʧʨʦʩʪʝʞʫʚʘʣʠ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʧʦʢʘʟʥʠʢʘʭ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʱʦʜʦ ʪʘʢʠʭ 
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pH ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ

ɺ'ʷʟʢʽʩʪʴ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʥʥʷ

ɺ'ʷʟʢʽʩʪʴ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ

ɯʥʜʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ

ʇ
ʦ
ʢ
ʘ
ʟ
ʥ
ʠ
ʢ
ʠ
,
 
ʱ
ʦ
 
ʚ
ʠ
ʚ
ʯ
ʘ
ʣ
ʠ
ʩ
ʷ

ɻʨʫʧʘ ɯɯ (n=31) ɻʨʫʧʘ ɯ (n=34)



124 
 

 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʷʢ ʢʘʣʽʡ, ʢʘʣʴʮʽʡ, ʥʘʪʨʽʡ  ̔ʬʦʩʬʦʨ. ɿʤʽʥʠ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʜʦʙʦʚʠʡ ʪʝʨʤʽʥ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 

4.10. 

ʊʘʙʣʠʮʷ 4.10 

ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ 

ʧʘʮʽʻʥʪʽʚ ɯ  ̔ɯɯ ʛʨʫʧ ʫ ʪʝʨʤʽʥ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔

1 ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ (ʄÑm) 

ʊʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʢʘʟʥʠʢʠ, ʱʦ 

ʚʠʚʯʘʣʠʩʷ 
ɻʨʫʧʘ ɯ (n=34) ɻʨʫʧʘ ɯɯ (n=31) 

ʂ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 9,12Ñ3,32 10,37Ñ4,11 

ʂ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ 
8,259Ñ3,29* 10,08Ñ3,59* 

ʉʘ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 0,66Ñ0,39* 0,7Ñ0,24 

ʉʘ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ 
3,65Ñ0,42*,** 0,82Ñ0,517** 

ʈ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 0,3Ñ0,24 0,31Ñ0,05 

ʈ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ 
0,27Ñ0,224 0,329Ñ0,07 

Na ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ 19,97Ñ5,55 20,43Ñ3,9 

Na ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ 
18,99Ñ5,02* 18,83Ñ4,39* 

 

ʇʨʠʤʽʪʢʠ: 

* - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨ̔ ʟʥʠʮʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ̔ ʧʽʩʣʷ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʨÒ0,05;  

** - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʽʟʥʠʮʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ɯ  ̔ɯɯ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʨÒ0,05. 

 

ʆʪʞʝ, ʫʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮ ʁʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʉʘ ʚ ʨʦʪʦʚʽʡ 

ʧʦʨʦʞʥʠʥʽ ʤʽʞ ɯ  ̔ɯɯ ʛʨʫʧʦʶ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢʦʞ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮ ʁʚʠʷʚʣʝʥʦ 

ʟʘ ʢʽʣʴʢʽʩʪʶ ʂ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʧʘʮʽʻʥʪʽʚ ɯ ʽ ɯɯ ʛʨʫʧ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ (ʨ=0,03). ʈʦʟʙʽʞʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʩʪʦʩʫʶʪʴʩʷ 

ʪʘʢʦʞ ʢʽʣʴʢʦʩʪʽ Na ʚ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʜʦ  ̔ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʥʥʷ (ʨ=0,02). 

ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʧʘʮʽʻʥʪʽʚ I  ̔

II ʛʨʫʧ ʫ ʪʝʨʤʽʥ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʥʘ ʧʝʨhʫ ʜʦʙʫ 
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ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.12. 

 

ʈʠʩ. 4.12. ɿʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ 

ʧʘʮʽʻʥʪʽʚ ɯ  ̔ɯɯ ʛʨʫʧ ʫ ʪʝʨʤʽʥ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔1 

ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ  

 

ʆʮʽʥʶʶʯʠ ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʥʦ ʜʘʥʠʭ ʢʦʞʥʦʾ ʛʨʫʧʠ, ʤʘʻʤʦ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʨʦʪʦʚʘ ʨʽʜʠʥʘ ʘʢʪʠʚʥʦ ʨʝʘʛʫʻ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʦʩʦʙʣʠʚʦ ʥʘ ʡʦʛʦ 

ʟʤʽʥʫ, ʧʦʚôʷʟʘʥʫ ʟ ʜʽʻʶ ʭʽʤʽʯʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʪʚʝʨʜʽ ʪʢʘʥʠʥʠ ʟʫʙʘ.  

ʆʩʢʽʣʴʢʠ ʧʦʨʦʞʥʠʥʘ ʨʦʪʘ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʪʚʝʨʜʠʤʠ ʪʢʘʥʠʥʘʤʠ ʟʫʙʽʚ, 

ʪʦ ʽ ʚʧʣʠʚ ʥʘ ʪʚʝʨʜʽ ʪʢʘʥʠʥʠ, ʧʦʚ'ʷʟʘʥʠʡ ʟ̔ ʚʽʜôʻʤʥʦʶ ʢʽʣʴʢʽʩʪʶ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ 

ʫ ʝʤʘʣʽ ʪʘ ʜʝʥʪʠʥʽ ʟʘ ʨʘʭʫʥʦʢ ʚʢʣʶʯʝʥʥʷ ʾʭ ʜʦ ʥʦʚʠʭ ʩʧʦʣʫʢ, ʙʫʜʝ ʚʠʤʘʛʘʪʠ ʚʽʜ 

ʫʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ ʟʤʽʥ ʫ ʩʢʣʘʜʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʷʢʘ ʤʘʻ ʟ ʥʝʶ ʥʘʡʪʽʩʥʽʰʠʡ 

ʢʦʥʪʘʢʪ ʜʦ ʧʨʠʚʝʜʝʥʥʷ ʾʾ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦ ʟʘʛʘʣʴʥʠʭ ʥʦʨʤ. 

4.2.2. ʂʊ-ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʙʽʚ  ̔ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʚʝʨʭʥʴʦʾ ʪʘ 

ʥʠʞʥʴʦʾ ʱʝʣʝʧ ʫ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɼʣʷ ʦʮʽʥʢʠ ʚʟʘʻʤʦʟʚôʷʟʢʫ 

ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʪʦʚʱʠʥʠ ʝʤʘʣʽ ʟʫʙʽʚ, ʱʦ ʚʠʙʽʣʶʶʪʴʩʷ, ʡ 

ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚ ʧʘʮʽʻʥʪʽʚ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ, ʤʠ ʚʠʚʯʘʣʠ ʟʘ ʦʧʠʩʘʥʦʶ ʚʠʱʝ ʤʝʪʦʜʠʢʦʶ ʪʦʚʱʠʥʫ ʝʤʘʣʽ ʟʫʙʽʚ 

9,12

8,259

0,66

3,65

0,3

0,27

19,97

18,99

10,37

10,08

0,7

0,82

0,31

0,329
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18,83
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ʂ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ

ʂ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ

ʉʘ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ

ʉʘ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ

ʈ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ

ʈ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ

Na ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ

Na ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ 1 ʜʦʙʫ
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ʫ ʬʨʦʥʪʘʣʴʥʽʡ ʜʽʣʷʥʮʽ ʪʘ ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʜʽʣʷʥʮʽ ʢʫʪʘ ʥʠʞʥʴʦʾ 

ʱʝʣʝʧʠ. ʆʩʢʽʣʴʢʠ ʚʠʙʽʨʢʠ ʧʘʮʽʻʥʪʽʚ ʫ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʤʽʞ 

ʩʦʙʦʶ ʟʘ ʩʢʣʘʜʦʤ, ʥʘʚʦʜʠʤʦ ʟʘʛʘʣʴʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʝʤʘʣʽ ʪʘ 

ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ (ʪʘʙʣ. 4.11). 

ʊʘʙʣʠʮʷ 4.11  

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʝʤʘʣʽ ʪʘ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ (ʄÑm) 

ʇʦʢʘʟʥʠʢʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʦʩʣʽʜʥʠʭ 

ʛʨʫʧʘʭ 

ʂʽʣʴʢʽʩʪʴ 

ʦʙʨʦʙʣʝʥʠʭ 

ʟʥʽʤʢʽʚ 

ʊʦʚʱʠʥʘ ʝʤʘʣʽ 0,977Ñ0,016 65 

ʑʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 900,246Ñ18,398 65 

 

ʋʨʘʭʦʚʫʶʯʠ ʚʽʢ ʧʘʮʽʻʥʪʽʚ, ʛʝʥʜʝʨʥʫ ʦʜʥʦʨʽʜʥʽʩʪʴ ʫ ʛʨʫʧʘʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʚʠʛʣʷʜʽ ʥʘʜʤʽʨʥʦʾ ʩʪʝʨʪʦʩʪʽ ʪʘ 

ʽʥ., ʥʘʚʦʜʠʤʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ 0,977Ñ0,016 ï ʜʣʷ ʪʦʚʱʠʥʠ ʝʤʘʣʽ 

ʪʘ 900,246Ñ18,398  ï ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʎʽ ʜʘʥʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʟʘʜʣʷ ʦʙʨʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʠʙʽʣʶʚʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ. ʅʘ ʨʠʩ. 4.13 

ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʬʨʘʛʤʝʥʪʘ ʢʦʤʧôʶʪʝʨʥʦʾ 3D-ʪʦʤʦʛʨʘʤʠ ʚ ʩʘʛʽʪʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ʪʘ ʛʽʩʪʦʛʨʘʤʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʢʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ ʥʠʞʥʴʦʾ 

ʱʝʣʝʧʠ (ʨʠʩ. 4.14).  
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ʈʠʩ. 4.13. ʌʨʘʛʤʝʥʪ ʢʦʤʧôʶʪʝʨʥʦʾ 3D-ʪʦʤʦʛʨʘʤʠ ʚ ʩʘʛʽʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʧʘʮʽʻʥʪʘ ʄ., 23 ʨʦʢʠ. ɯʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ6 (ɯ ʛʨʫʧʘ), ʟ̔ ʚʠʟʥʘʯʝʥʠʤʠ ʨʦʟʤʽʨʘʤʠ 

ʪʦʚʱʠʥʠ ʝʤʘʣʽ 11 ʟʫʙʘ  

 

ʈʠʩ. 4.14. ɻʽʩʪʦʛʨʘʤʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʢʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʘ 

ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ. ʇʘʮʽʻʥʪ ɹ., 28 ʨʦʢʽʚ, ʽʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ 29 (ʛʽʩʪʦʛʨʘʤʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʢʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʩʧʨʘʚʘ)  
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4.3. ɼʠʥʘʤʽʢʘ ʢʣʽʥʽʯʥʠʭ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 

ʇʦʨʽʚʥʶʶʯʠ ʢʣʽʥʽʯʥ ̔ ʡ ʣʘʙʦʨʘʪʦʨʥ ̔ ʧʦʢʘʟʥʠʢʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʩʘʤʧʝʨʝʜ ʫ ʨʘʤʢʘʭ ʥʘʰʦʾ ʥʫʣʴʦʚʦʾ ʛʽʧʦʪʝʟʠ, ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ ʨʦʟʙʽʞʥʽʩʪʶ ʧʦʢʘʟʥʠʢʽʚ ɯ  ̔ɯɯ ʛʨʫʧ.  ʈʽʟʥʠʮʶ ʧʦʢʘʟʥʠʢʽʚ ʤʽʞ 

ʛʨʫʧʘʤʠ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ ʽ ʚ ʪʝʨʤʽʥ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʣʽʢʫʚʘʥʥʷ. 

ʇʦʨʽʚʥʶʶʯʠ ʧʦʢʘʟʥʠʢʠ ɯɯɻɿ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ, ʤʘʻʤʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʢʘʟʥʠʢ ʯʝʨʝʟ ʦʜʥʫ ʜʦʙʫ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʽʩʪʦʪʥʦ ʟʤʽʥʠʚʩʷ ʚ 

ʙʽʢ ʧʦʛʽʨʰʝʥʥʷ (ʨ=0,0002) ʜʣʷ ʧʘʮʽʻʥʪʽʚ  ̔ ɯ, ʽ ɯɯ ʛʨʫʧ ʟ̔ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ 0,794Ñ0,592  ̔ 0,742Ñ0,575, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʽʥʫ ʯʫʪʣʠʚʦʩʪʽ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʧʽʩʣʷ ʚʪʨʫʯʘʥʥʷ. 

ʇʦʨʽʚʥʶʶʯʠ ɯɯɻɿ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 

3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ, ʜʦʩʪʦʚʽʨʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʟʥʘʯʝʥʥʷʭ ʥʝ 

ʚʠʷʚʣʝʥʦ, ʪʦʙʪʦ ʚʽʜʙʫʣʦʩʷ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ. ʏʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʦʢʘʟʥʠʢʠ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʩʪʘʶʪʴ ʧʦʚʥʽʩʪʶ 

ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʚʽʜʧʦʚʽʜʥʦ 

0,500Ñ0,508  ̔0,484Ñ0,508. 

 ʇʨʦʩʪʝʞʫʶʯʠ ʟʤʽʥʠ ʽʥʜʝʢʩʫ ʈʄɸ ʚ ʪʝʨʤʽʥ ʜʦ  ̔ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ 

ʚʪʨʫʯʘʥʥʷ, ʪʘʢʦʞ ʚʠʷʚʠʣʠ ʧʦʛʽʨʰʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʽʥʜʝʢʩʫ (ʨ= 0,0001), ʱʦ 

ʪʘʢʦʞ ʫʢʘʟʫʻ ʥʘ ʰʢʽʜʣʠʚʫ ʜʽʶ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʤôʷʢʽ ʪʢʘʥʠʥʠ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ʊʘʢʦʞ, ʷʢ ʽ ʧʨʠ ʦʮʽʥʮʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʫ ʪʝʨʤʽʥ 1 ʜʦʙʘ  ̔3 

ʤʽʩʷʮʽ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʪʘʥ 

ʧʘʨʦʜʦʥʪʘ ʧʨʠʡʰʦʚ ʜʦ ʥʦʨʤʠ ʽ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ. 

ɯʥʜʠʢʘʮʽʶ ʟʫʙʥʦʛʦ ʥʘʣʴʦʪʫ  ̔ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ ʚʠʢʦʥʫʚʘʣʠ ʚʽʟʫʘʣʴʥʦ; 

ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʫ ʛʨʫʧʘʭ ɯ  ̔ɯɯ ʥʘ ʧʝʨʰʦʤʫ ʚʽʜʚʽʜʫʚʘʥʥʽ, ʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʦʮʝʩʫ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘ ʜʨʫʛʦʤʫ ʚʽʜʚʽʜʫʚʘʥʥʽ ʯʝʨʝʟ 1 ʜʦʙʫ  ̔ ʪʨʝʪʴʦʤʫ 

ʚʽʜʚʽʜʫʚʘʥʥʽ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮʶ (ʨ= 0,01). ɸʥʘʣʽʟʫʶʯʠ 
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ʧʦʢʘʟʥʠʢ OHI-S, ʟʘʟʥʘʯʠʤʦ, ʱʦ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʚʽʥ ʩʢʣʘʜʘʚ ʜʣʷ ɯ ʛʨʫʧʠ 

0,421Ñ0,348 ʧʽʩʣʷ 3 ʤʽʩʷʮʽʚ ʣʽʢʫʚʘʥʥʷ  ̔0,413Ñ0,335 ʜʣʷ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ʚ ʮʝʡ 

ʞʝ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʤʽʥʠ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 

ʤʽʢʨʦʨʝʣʴʬ̒ʫ ʝʤʘʣʽ, ʷʢʠʡ, ʥʘ ʞʘʣʴ, ʥʝ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʥʘʚʽʪʴ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ɼʘʥʽ ʤʘʶʪʴ ʩʪʘʪʠʩʪʠʯʥʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ̔ ʯʝʨʝʟ 1 ʜʝʥʴ ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ (ʨ=0,003)  ̔ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 1 ʜʝʥʴ  ̔3 ʤʽʩʷʮʽ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ɯ  ̔ɯɯ 

ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ (ʨ=0,001).   

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʣʴʦʨʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮ ʁ

ʟʥʘʯʝʥʴ ʚʠʷʚʣʝʥʦ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ  ̔ʯʝʨʝʟ 

1 ʜʦʙʫ ʧʽʩʣʷ ʾʾ ʟʘʚʝʨʰʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʚ ʧʘʮʽʻʥʪʽʚ ɯ  ̔ɯɯ ʛʨʫʧ ʫ 

ʪʝʨʤʽʥ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʦ 

ʟʤʽʥʠʣʠʩʷ ʚ ʙʽʢ ʧʦʛʽʨʰʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʝʥʥʷʤʠ, ʦʪʨʠʤʘʥʠʤʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ, ʟ̔ ʜʦʩʪʦʚʽʨʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʨ= 0,0001.  

ʆʮʽʥʁʁ ʯʠ ʢʦʣ̔ʨʥ̔ ʧʦʢʘʟʥʠʢʠ  ̔ʚ ɯ, ʽ ʚ ɯɯ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʷʚʠʣʠ 

ʜʦʩʠʪʴ ʩʠʣʴʥʫ ʟʤʽʥʫ ʢʦʣʽʨʥʠʭ ʽʥʜʝʢʩʽʚ ʫ ʙʽʢ ʧʦʩʚʽʪʣʽʰʘʥʥʷ ʟʫʙʽʚ ʫ ʦʙʦʭ ʛʨʫʧʘʭ. 

ɿʤʽʥʘ ʮʠʬʨʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 3,309Ñ0,83 ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʚ 

ʛʨʫʧʽ ɯ ʜʦ 1,706Ñ0,566  ̔1,838Ñ0,574, ʚʽʜʧʦʚʽʜʥʦ, ʫ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ 

ʥʘʩʪʫʧʥʫ ʜʦʙʫ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ʋ ʛʨʫʧʽ ɯɯ 

ʚʠʷʚʣʝʥʦ ʘʥʘʣʦʛʽʯʥʫ ʪʝʥʜʝʥʮʽ ʁʟʽ ʩʪʘʨʪʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 3,532Ñ0,85 ʜʦ ʾʭ 

ʟʤʽʥʠ ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ  ̔ʚ 3- ʤʽʩʷʯʥʠʡ ʪʝʨʤʽʥ ʜʦ 1,758Ñ0,514 

 ̔1,935Ñ0,58 ʚʽʜʧʦʚʽʜʥʦ. 

ɻʦʣʦʚʥʫ ʫʚʘʛʫ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʚʝʨʪʘʚ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ 

ʩʪʦʩʫʚʘʚʩʷ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ. ʇʦʢʘʟʥʠʢ, ʷʢʠʡ ʤʘʚ 

ʜʦʩʪʦʚʽʨʥʫ ʨ̔ ʟʥʠʮʶ, ʩʪʦʩʫʚʘʚʩʷ ʢʽʣʴʢʦʩʪʽ Na ʫ ʛʨʫʧʘʭ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦ  ̔

ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ (ʨ=0,02)  ̔ʂ (ʨ=0,03),  ʘ ʪʘʢʦʞ ʢʽʣʴʢʦʩʪʽ ʉʘ 

(ʨ=0,004).   

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʘʨʥʦʛʦ ʟ̔ ʩʪʘʚʣʝʥʥʷ ʟʘ ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʜʥʘʢʦʚʽ 

ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʫ ʨ̔ ʟʥʠʮʶ ʚʩʪʘʥʦʚʣʝʥʦ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʟʥʘʯʝʥʥʷ 

ʨʅ ʤʽʞ ɯ  ̔ɯɯ ʛʨʫʧʘʤʠ ʚ ʪʝʨʤʽʥ 1 ʜʦʙʘ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʥʥʷ (ʨ=0,024). 
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ɼʘʥʝ ʟʥʘʯʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʧʣʠʚ ʛʝʣʶ ʟ ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ 

ʘʛʨʝʩʠʚʥʽʠhʡ, ʽ ʚʽʜʧʦʚʽʜʴ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʷʢʘ ʥʘʤʘʛʘʻʪʴʩʷ ʚʽʜʥʦʚʠʪʠ ʙʫʬʝʨʥʽ 

ʟʥʘʯʝʥʥʷ, ʥʘʚʽʪʴ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʥʝ ʤʦʞʝ ʥʦʨʤʘʣʽʟʫʚʘʪʠ ʮʝʡ ʧʦʢʘʟʥʠʢ. 

ʊʘʢʦʞ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʛʨʫʧʘʭ ʧʨʠ ʧʘʨʥʦʤʫ ʧʦʨʽʚʥʷʥʥʽ ʟʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʥʠʤ ʩʢʣʘʜʦʤ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʚʠʷʚʣʝʥʦ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʂ ʟ̔ 

ʜʦʩʪʦʚʽʨʥʦʶ ʨʽʟʥʠʮʝʶ ʨ=0,03  ̔ʧʦʢʘʟʥʠʢʘʤʠ ʉʘ ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ ʤʽʞ ɯ  ̔ɯɯ 

ʛʨʫʧʘʤʠ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʽʟʥ ̔ʤʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ʚʠʙʽʣʶʚʘʣʴʥʠʭ 

ʨʝʯʦʚʠʥ ʥʘ ʩʪʨʫʢʪʫʨʫ ʝʤʘʣʽ.   

ʇʨʠ ʚʠʚʯʝʥʥʽ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʘʚôʷʟʢʽʚ ʚʠʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʚʠʜʦʤ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʚʠʙʽʣʶʚʘʣʴʥʦʛʦ ʛʝʣʶ ʡ ʽʥʜʝʢʩʦʤ ʆʅɯ-S ʜʦ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ (ʨ= 0,01)  ̔ʯʝʨʝʟ ʦʜʥʫ ʜʦʙʫ (ʨ=0,008), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʝʤʘʣʽ ʟʫʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ʉʪʘʪʴ ʫ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʨʝʣʶʻ ʟ ʚʽʢʦʤ ʧʘʮʽʻʥʪʽʚ (ʨ=0,02), ʽʥʜʝʢʩʦʤ 

ʂʇɺ (ʨ=0,03), ʢʦʣʴʦʨʦʤ ʟʫʙʽʚ ʯʝʨʝʟ 1 ʜʝʥʴ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʟʘʩʪʦʩʦʚʘʥʦʾ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʨ=0,036), ʘ ʪʘʢʦʞ ʨʽʚʥʷ ʨʅ, ̫ ʢ ʜʦ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʥʥʷ, ʪʘʢ ʽ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ (ʨ=0,03). ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʘ 

ʢʦʨʝʣʷʮʽʷ ʨʽʚʥʷ ʉʘ (ʨ=0,04)  ̔ʪʦʚʱʠʥʠ ʝʤʘʣʽ (ʨ=0,02). ʊʦʚʱʠʥʘ ʝʤʘʣʽ, ʟʘ 

ʥʘʰʠʤʠ ʜʘʥʠʤʠ, ʢʨʽʤ ʩʪʘʪʽ, ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ (ʨ=0,004). 

ɺʠʚʯʝʥʥ ̫ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʽʥʜʝʢʩʫ ʂʇɺ ʚʠʷʚʠʣʦ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʟ̔ ɯɯɻɿ 

(ʨ=0,001), ʢʽʣʴʢʽʩʪʶ ʂ (ʨ=0,01), ʉʘ (ʨ=0,04)  ̔ʈ (ʨ=0,03), ʷʢʽ ʧʝʚʥʠʤ ʯʠʥʦʤ 

ʤʘʶʪʴ ʟʚ'ʷʟʦʢ ʟ̔ ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ (ʨ=0,01)  ̔ ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

(ʨ=0,006). ʇʨʦʩʪʝʞʫʻʪʴʩʷ ʧʨʷʤʠʡ ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʽʥʜʝʢʩʘʤʠ ʈʄɸ, ʆʅɯ-S 

 ̔ʪʝʩʪʦʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ. ɺʠʷʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ  ʪʦʚʱʠʥʠ ʝʤʘʣʽ   (ʨ=0,019) 

 ̔ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ (ʨ=0,013).  

ɺʟʘʻʤʦʚʧʣʠʚʠ ʥʘ ʩʪʘʥ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʽʥʜʝʢʩʫ ʈʄɸ, ʧʦʚôʷʟʘʥʽ ʪʘʢʦʞ ʟ̔ ɯɯɻɿ (ʨ=0,001), ʽʥʜʝʢʩʦʤ ʆʅɯ-S 

(ʨ=0,02), ʊɽʈ-ʪʝʩʪʦʤ (ʨ=0,008)  ̔ ʧʨʦʷʚʘʤʠ ʟʤʽʥ ʨʅ (ʨ=0,04). ʈʄɸ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ ʤʘʻ ʟʚ'ʷʟʦʢ ʟ̔ ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ (ʨ=0,008). 

ʇʦʢʘʟʥʠʢʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ (ʨ=0,03) 

 ̔ ʤʘʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʂ (ʨ=0,01), ʉʘ (ʨ=0,008) ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʪʘ ʨʅ 
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(ʨ=0,007). ʊʦʚʱʠʥʘ ʝʤʘʣʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʟ ̔ ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ (ʨ=0,006). 

ɿʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʂ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʯʝʨʝʟ ʜʝʥʴ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʧʨʦʮʝʜʫʨʠ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʨʝʣʶʶʪʴ ʟ̔ ʚôʷʟʢʽʩʪʶ (ʨ= 0,009).  

ʆʪʞʝ, ʤʠ ʚʩʪʘʥʦʚʠʣʠ ʧʝʚʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʥʘ 

ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʝʤʦ ʙʫʜʫʚʘʪʠ ʤʥʦʞʠʥʥʽ ʨʝʛʨʝʩʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʠʙʽʣʶʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʢʣʽʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʘʮ̔̒ ʥʪʽʚ. 

ʅʘʤʠ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʛʨʫʧʠ ʟʘ ʬʘʢʪʦʨʘʤʠ, ʫ ʧʦʨʷʜʢʫ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ, 

ʷʢʽ ʤʘʶʪʴ ʚʟʘʻʤʦʚʧʣʠʚ  ̔ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ. ʆʩʥʦʚʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʤʽʞ ʷʢʠʤʠ ʚʠʷʚʣʷʣʠ ʚʟʘʻʤʦʚʧʣʠʚ, ʙʫʣʠ Nʘ, ʈ, ʂ, ʉʘ, ʱʽʣʴʥʽʩʪʴ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʚôʷʟʢʽʩʪʴ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʪʘ ʾʾ ʨʅ, ʘ ʪʘʢʦʞ ʪʦʚʱʠʥʘ ʝʤʘʣʽ. 

ʆʪʨʠʤʘʣʠ ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 4.15), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ  ̔

ʚʟʘʻʤʦʚʧʣʠʚ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʡ ʽʥʜʝʢʩʫ ʂʇɺ. ɿʘʣʝʞʥʦ ʚʽʜ ʮʴʦʛʦ 

ʤʠ ʚʩʪʘʥʦʚʠʣʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʢʽʣʴʢʦʩʪʽ ʫʨʘʞʝʥʠʭ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʟʫʙʽʚ 

ʟʽ ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ.  

 

ʈʠʩ. 4.15. ɺʟʘʻʤʦʟʚ'ʷʟʦʢ ʽʥʜʝʢʩʫ ʂʇɺ ʽ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ  
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ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʜʘʥʠʭ 

ʧʦʙʫʜʦʚʠ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ, ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, 

ʷʢʫ ʤʠ ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʂʊ-ʜʦʩʣʽʜʞʝʥʥʷ, ʤʘʻ 

ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʟ̔ ʢʽʣʴʢʽʩʪʶ ʧʣʦʤʙʦʚʘʥʠʭ, ʚʠʜʘʣʝʥʠʭ  ̔ʢʘʨʽʦʟʥʠʭ ʟʫʙʽʚ, ʱʦ 

ʥʘʜʘʣʽ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ.  

ʋʩʪʘʥʦʚʣʝʥʦ ʟʚʦʨʦʪʥʫ ʟʘʣʝʞʥʽʩʪʴ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʟ̔ ʢʽʣʴʢʽʩʪʶ ʢʘʨʽʦʟʥʠʭ 

ʧʦʨʦʞʥʠʥ ʧʨʠ ʨ= -0,053, ʱʦ ʚʢʘʟʫʻ ʥʘ ʩʣʘʙʢʠʡ ʚʟʘʻʤʦʚʧʣʠʚ, ʘʣʝ, ʫʟʛʦʜʞʫʶʯʠ 

ʜʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ̔ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʥʘ ʥʠʭ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ 

ʫʚʘʛʫ  ̔ʧʨʦʧʦʥʫʚʘʪʠ ʧʘʮʽʻʥʪʫ ʤʝʥʰ ʘʛʨʝʩʠʚʥʽ ʚʠʙʽʣʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʄʦʜʝʣʽ 2 ʟ ʧʨʝʜʠʢʪʦʨʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʊɽʈ-ʪʝʩʪ, Nʘ, 

ʈ, ʂ, ʉʘ, ʱ̔ ʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʚô̫ ʟʢʽʩʪʴ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʪʦʚʱʠʥʘ ʝʤʘʣʽ 

ʪʘ ʾʾ ʨʅ) ʚʠʷʚʣʝʥʦ ʚʟʘʻʤʦʚʧʣʠʚ  ̔ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʊɽʈ-ʪʝʩʪʫ  ̔ʪʦʚʱʠʥʠ ʝʤʘʣʽ 

(ʨʠʩ. 4.16). 

 

ʈʠʩ.4.16. ɺʟʘʻʤʦʚʧʣʠʚ  ̔ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʊɽʈ-ʪʝʩʪʫ ʚʽʜ ʪʦʚʱʠʥʠ ʝʤʘʣʽ 

 

ɿʚ'ʷʟʦʢ, ʷʢʠʡ ʚʠʷʚʣʝʥʦ, ʥʝ ʻ ʜʦʩʠʪʴ ʩʠʣʴʥʠʤ (ʨ=0,042), ʘʣʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʚʠʙʽʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʦʩʝʨʝʜʞʫʚʘʪʠ ʩʚʦʶ ʫʚʘʛʫ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ 

ʪʦʚʱʠʥʠ ʝʤʘʣʽ, ʷʢʘ ʙʫʜʝ ʧʦʚôʷʟʘʥʘ ʟ ʫʩʽʤʘ ʧʨʝʜʠʢʪʦʨʘʤʠ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ.  
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ʇʨʠ ʧʦʙʫʜʦʚʽ ʥʘʩʪʫʧʥʦʾ ʤʦʜʝʣʽ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʜʦʩʣʽʜʠʣʠ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ  ̔ ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ ʪʘ 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʢʦʣʽʨ ʟʫʙʽʚ ʤʘʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʪʦʚʱʠʥʠ ʝʤʘʣʽ (ʨ=0,02). ʊʦʙʪʦ 

ʧʨʠ ʚʠʙʦʨʽ ʩʠʩʪʝʤʠ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʢʦʤʧʣʝʢʩʥʝ 

ʦʙʩʪʝʞʝʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʧʘʮʽʻʥʪʘ, ʷʢʝ ʦʭʦʧʣʶʻ ʥʝ ʪʽʣʴʢʠ ʢʣʽʥʽʯʥʝ 

ʦʙʩʪʝʞʝʥʥʷ ʽ ʙʘʞʘʥʥʷ ʧʘʮʽʻʥʪʘ ʟʤʽʥʠʪʠ ʢʦʣʽʚ ʟʫʙʽʚ, ʘ ʽ ʜʘʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ 

ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ (ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʚʠʢʦʥʘʥʥʷ ʂʊ-

ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʙʽʚ ʽ ʢʽʩʪʦʢ ʚʝʨʭʥʴʦʾ ʡ ʥʠʞʥʴʦʾ ʱʝʣʝʧ).  

ɿʘʣʝʞʥʽʩʪʴ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʚʽʜ ʪʦʚʱʠʥʠ ʝʤʘʣʽ ʛʨʘʬʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩ. 4.17. 

 

ʈʠʩ. 4.17. ɿʘʣʝʞʥʽʩʪʴ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʚʽʜ ʪʦʚʱʠʥʠ ʝʤʘʣʽ 

 

ɺʠʱʝʦʧʠʩʘʥʽ ʤʦʜʝʣʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʚʧʣʠʚʽʚ  ̔ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʧʦʩʣʘʙʣʝʥʥʷ ʰʢʽʜʣʠʚʦʾ ʜʽʾ 

ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʪʚʝʨʜʽ ʪʢʘʥʠʥʠ ʟʫʙʽʚ ʽ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. 

ʆʪʞʝ, ʚʠʙʠʨʘʶʯʠ ʧʨʝʧʘʨʘʪ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʥʘʩʘʤʧʝʨʝʜ 

ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʽʥʜʝʢʩ ʂʇɺ, ʚʠʢʦʥʫʚʘʪʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ 
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ʂʦʣʽʨ ʊʦʚʱʠʥʘ ʝʤʘʣʽ, ʤʤ
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ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʦʚʱʠʥʠ ʝʤʘʣʽ ʪʘ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘʜʣʷ ʟʥʠʞʝʥʥʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʛʽʧʝʨʝʩʪʝʟʽʾ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ. ʄʠ 

ʜʦʩʷʛʥʝʤʦ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʘʣʝ 

ʧʨʦʷʚʠ ʟ ʙʦʢʫ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ ʘʙʦ ʧʦʜʨʘʟʥʝʥʥʷ ʽ ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ ʚ ʷʩʥʘʭ 

ʙʫʜʫʪʴ ʟʘʣʝʞʘʪʠ ʚʽʜ ʪʠʧʫ ʦʙʨʘʥʦʾ ʩʠʩʪʝʤʠ  ̔ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʚô̫ ʟʘʥʠʭ 

ʤʽʞ ʩʦʙʦʶ ʢʣʽʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʦʧʠʩʘʥʦ ʚʠʝɦ. 
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ʈʆɿɼɯʃ V 

ɸʅɸʃɯɿ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ɰʍ ʆɹɻʆɺʆʈɽʅʅʗ 

ɼʠʩʢʦʣʦʨʠʪ ʟʫʙʽʚ ï ʧʦʰʠʨʝʥʘ ʝʩʪʝʪʠʯʥʘ ʧʨʦʙʣʝʤʘ ʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʨʽʟʥʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ  ̔ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʛʣʠʙʦʢʠʭ ʫʩʢʣʘʜʥʝʥʴ  ̔ʩʦʮʽʘʣʴʥʦʛʦ, ʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, 

ʱʦ ʚʠʢʣʠʢʘʻ ʜʠʩʢʦʤʬʦʨʪ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʢʦʤʧʣʝʢʩʽʚ 

ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ [1; 2].  

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟ̔ ʤʝʪʦʶ ʚʠʙʽʣʶʚʘʥʥʷ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʜʦ 

ʢʣʽʥʽʢʠ ʪʝʨʘʧʝʚʪʠʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ ʟʚʝʨʪʘʣʠʩʷ ʦʩʦʙʠ ʤʦʣʦʜʦʛʦ ʚʽʢʫ (ʜʦ 35-ʪʠ 

ʨʦʢʽʚ) [21]. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ 65 ʧʘʮʽʻʥʪʘʤʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʽʢʦʤ ʚʽʜ 18 ʜʦ 35 ʨʦʢʽʚ (ʥʘ ʯʘʩ ʦʛʣʷʜʫ).  

ɹʽʣʴʰʽʩʪʴ ʘʚʪʦʨʽʚ, ʷʢʽ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ  ̔ʣʽʢʫʚʘʥʥʷ ʜʠʩʢʦʣʦʨʠʪʽʚ, 

ʫʢʘʟʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʥʘ ʡʦʛʦ ʧʦʣʽʝʪʽʦʣʦʛʽʯʥʽʩʪʴ, ʘ  ̔ʥʘ ʟʚ'ʷʟʦʢ ʟ̔ ʛʝʥʝʪʠʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʟʚʠʪʢʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, 

ʾʾ ʚôʷʟʢʽʩʪʶ, ʤʽʥʝʨʘʣʽʟʫʚʘʣʴʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ  ̔ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟʫʙʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ [1; 2]. 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʦ ʁ ʜʦʙʨʦʚʽʣʴʥʦ ʁ ʧʠʩʴʤʦʚʦ ʁ ʟʛʦʜʦ  ʁ ʧʘʮʽʻʥʪʽʚ ʤʠ 

ʧʨʦʚʦʜʠʣʠ ʢʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ, ʽʥʜʝʢʩʥʝ, ʷʢʝ ʦʭʦʧʣʶʚʘʣʦ ʤʝʪʦʜʠʢʫ 

ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʘʨʽʻʩʫ, ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ʝʤʘʣʝʚʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

(ʊɽʈ-ʪʝʩʪ) (ʆʢʫʰʢʦ ɺ. ʈ., ʂʦʩʘʨʝʚʘ ʃ.ɯ., 1983), ʚʠʟʥʘʯʝʥʥʷ ɯɯɻɿ, ʤʝʪʦʜʠʢʫ 

ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ OHI-S (Green J.C., Vermillion J.R., 1964),  ʽʥʜʝʢʩʫ ʛʽʥʛʽʚʽʪʫ 

ʈʄɸ ʟʘ Parma; ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʦʪʦʢʦʣ ʤʦʙʽʣʴʥʦʾ ʜʝʥʪʘʣʴʥʦʾ ʬʦʪʦʛʨʘʬʽʾ, 

ʱʦ ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʥʮʝʧʮʽʾ ʬʦʪʦʛʨʘʬʽʾ ʟʫʙʽʚ ʽ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, 

ʟʨʦʙʣʝʥʠʭ ʥʘ ʩʤʘʨʪʬʦʥ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤ ʜʦʧʦʤʽʞʥʠʤ ʦʩʚʽʪʣʝʥʥʷʤ (çSmile Lite 

MDPè, çSmile lineè), ʘ ʪʘʢʦʞ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʠʬʨʦʚʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ.  

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʥʫʚʘʣʠ 

ʛʽʩʪʦʛʨʘʤʥʠʡ ʘʥʘʣʽʟ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʢʽʣʴʢʽʩʥʦ ʽ ʷʢʽʩʥʦ ʱʽʣʴʥʽʩʪʴ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥ [214].  
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ʊʘʢʦʞ ʧʨʦʚʦʜʠʣʠ ʣʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʦʩʥʦʚʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ (ʟʘʛʘʣʴʥʠʡ ʢʘʣʴʮʽʡ, 

ʥʝʦʨʛʘʥʽʯʥʠʡ ʬʦʩʬʦʨ, ʤʘʛʥʽʡ, ʟʘʣʽʟʦ), ʚʠʟʥʘʯʝʥʥʷ ʨʅ ̔ ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ 

ʨʽʜʠʥʠ. ʋʩʽ ʧʘʮʽʻʥʪʠ ʚʽʜʧʦʚʽʜʘʣʠ ʢʨʠʪʝʨʽʷʤ ʚʢʣʶʯʝʥʥʷ  ̔ʚʠʢʣʶʯʝʥʥʷ ʚ ʜʘʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʛʽʜʥʦ ʟ̔ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʚʽʜʦʤʦ 5 ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ 

ʟʫʙʽʚ ʟʤʽʥʝʥʦʛʦ ʢʦʣʴʦʨʫ: ʤʽʢʨʦʘʙʨʘʟʽʷ, ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ, ʧʨʷʤʘ ʨʝʩʪʘʚʨʘʮʽʷ 

ʢʦʤʧʦʟʠʪʘʤʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʥʽʨʽʚ, ʚʽʜʥʦʚʣʝʥʥʷ ʢʝʨʘʤʽʯʥʠʤʠ ʽ 

ʤʝʪʘʣʦʢʝʨʘʤʽʯʥʠʤʠ ʢʦʨʦʥʢʘʤʠ [3]. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥ ̔ʤʠ ʟʫʧʠʥʠʣʠʩʷ 

ʩʘʤʝ ʥʘ ʧʨʦʮʝʩʽ ʚʠʙʽʣʶʚʘʥʥʷ ʚʽʪʘʣʴʥʠʭ ʟʫʙʽʚ ʫ ʢʣʽʥʽʮʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ (ʢʣʽʥʽʯʥʝ ʚʠʙʽʣʶʚʘʥʥʷ). 

ʋ ʧʝʨʝʚʘʞʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫ ʦʙʨʦʙʣʝʥʠʭ ʥʘʤʠ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣʘʭ ʫ ʧʨʦʮʝʩʽ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʢʠʩ ʚʦʜʥʶ (ʇɺ), 

ʧʨʷʤʦ ʯʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ,  ̔ʧʝʨʝʢʠʩ ʢʘʨʙʘʤʽʜʫ (ʇʂ). ʄʝʭʘʥʽʟʤ ʜʽʾ ʇɺ ʧʦʣʷʛʘʻ 

ʚ ʦʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʽʡ ʨʝʘʢʮʽʾ, ʚ ʷʢʽʡ ʧʽʩʣʷ ʨʦʟʢʣʘʜʘʥʥʷ ʇɺ ʫʪʚʦʨʶʻ ʚʽʣʴʥʽ 

ʨʘʜʠʢʘʣʠ ʢʠʩʥʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ ʫ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʤʫ ʩʢʣʘʜʽ ʝʤʘʣʽ [1; 

2]. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʥʠʟʴʢʽʡ ʤʦʣʝʢʫʣʷʨʥʽʡ ʤʘʩʽ (34,01 ʛ/ʤʦʣʴ) ʚʦʥʠ ʜʠʬʫʥʜʫʶʪʴ 

ʢʨʽʟʴ ʧʨʠʟʤʠ ʝʤʘʣʽ, ʜʦʩʷʛʘʶʯʠ ʜʝʥʪʠʥʫ,  ̔ ʨʦʟʱʝʧʣʶʶʪʴ ʧʽʛʤʝʥʪʦʚʘʥʽ 

ʤʦʣʝʢʫʣʠ, ʷʢʽ ʟʘʪʝʤʥʶʶʪʴ ʩʪʨʫʢʪʫʨʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ [1;2;4]. ʆʜʥʘʢ ʨʘʜʠʢʘʣʠ 

ʇɺ ʜʫʞʝ ʥʝʩʪʘʙʽʣʴʥʽ ʪʘ ʥʝʩʧʝʮʠʬʽʯʥʽ. ɺʦʥʠ ʨʝʘʛʫʶʪʴ ʟ̔ ʧʦʜʚʽʡʥʠʤʠ 

ʚʫʛʣʝʮʝʚʠʤʠ ʟʚôʷʟʢʘʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʭʨʦʤʦʛʝʥʥʠʭ ʤʦʣʝʢʫʣʘʭ, ʪʠʤ ʩʘʤʠʤ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʽʯʥʫ  ̔ʥʝʦʨʛʘʥʽʯʥʫ ʤʘʪʨʠʮʶ ʝʤʘʣʽ ʡ ʜʝʥʪʠʥʫ [1; 5]. ʗʢ 

ʥʘʩʣʽʜʦʢ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʪʨʘʪʘ ʤʽʥʝʨʘʣʽʚ ʢʘʣʴʮʽʶ (Ca) ʽ ʬʦʩʬʦʨʫ (P), ʱʦ 

ʚʠʢʣʠʢʘʻ ʧʦʙʽʯʥ ̔ ʝʬʝʢʪʠ ʚʠʙʽʣʶʚʘʥʥʷ ï ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ, ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʥʠʢʥʦʩʪʽ ʪʘ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ 

ʩʪʨʫʢʪʫʨʠ ʟʫʙʘ [10; 11].  

ɿʘʟʚʠʯʘʡ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (30-50%) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ ʥʘʣʝʞʥʠʤ ʟʘʭʠʩʪʦʤ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʫʤʦʚʦʛʦ 

ʨʝʪʨʘʢʪʦʨʘ ʘʙʦ ʩʚʽʪʣʦʪʚʝʨʜʥʫʯʠʭ ʽʟʦʣʷʮʽʡʥʠʭ ʛʝʣʽʚ [76; 77]. ʋ ʜʝʷʢʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʚʽʜʦʤʣʷʣʦʩʷ, ʱʦ ʩʚʽʪʣʦʚʘ ʘʢʪʠʚʘʮʽʷ ʥʝ ʚʧʣʠʚʘ ̒ʥʘ ʦʩʪʘʪʦʯʥʠʡ 
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ʨʝʟʫʣʴʪʘʪ ʚʠʙʽʣʶʚʘʥʥʷ ʚ ʦʬʽʩʽ ʧʝʨʦʢʩʠʜʦʤ ʚʦʜʥʶ [69; 72; 81; 82]. 

ɸʣʝ ʚʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʚʠʜʘʣʝʥʠʭ ʟʫʙʘʭ ʤʘʣʠ ʨʽʟʥʽ 

ʧʨʦʪʦʢʦʣʠ, ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʟʙʝʨʽʛʘʥʥʷ ʟʫʙʽʚ ʽ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ.  

ʇʦʪʦʯʥʠʡ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʚʢʘʟʫʻ ʥʘ ʥʠʟʢʫ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʤʝʪʦʜʦʣʦʛʽʾ 

ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ. ɭ ʙʽʣʴʰʘ 

ʧʦʪʨʝʙʘ ʨʦʟʚʠʚʘʪʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʧʨʦʜʫʢʪʽʚ 

ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ  ̔ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʝʤʘʣʽ ʪʘ ʜʝʥʪʠʥʫ. 

ʅʝʨʦʟʢʨʠʪʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ ʟʤʽʥʠ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʝʤʘʣʽ ʪʘ 

ʜʝʥʪʠʥʫ, ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʝʚʦʾ ʜʽʣʷʥʢʠ ʝʤʘʣʽ ʪʘ ʧʨʠʣʝʛʣʦʛʦ ʜʝʥʪʠʥʫ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʘʚʜʘʥʴ ʧʝʨʰʠʤ 

ʝʪʘʧʦʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟôʷʩʫʚʘʥʥʷ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʝʤʘʣʽ ʪʘ ʩʪʦʩʫʶʪʴʩʷ ʚʧʣʠʚʫ ʤʝʭʘʥʽʯʥʠʭ ʽ 

ʭʽʤʽʯʥʠʭ ʘʛʝʥʪʽʚ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ï ʥʘ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʠ ʝʤʘʣʽ, ʱʦ ʻ ʦʩʥʦʚʥʠʤʠ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʮʽʻʾ ʪʢʘʥʠʥʠ.  

ʉʘʤʝ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥ ̫ʧʨʦʬʝʩʽʡʥʦʾ ʛʽʛʽʻʥʠ (ʟʛʽʜʥʦ ʟ ɭʚʨʦʧʝʡʩʴʢʠʤʠ 

ʇʨʦʪʦʢʦʣʘʤʠ ʧʨʦʬʝʩʽʡʥʦʾ ʛʽʛʽʻʥʠ) ʤʠ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʪʚʝʨʜʠʭ 

ʪʢʘʥʠʥ ʟʫʙʽʚ, ʟʦʢʨʝʤʘ ʝʤʘʣʽ. ʅʘ ʝʪʘʧʽ ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ 

ʧʠʪʘʥʥʷ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʙʦʨʫ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ. ɺʧʣʠʚ 

ʤʝʭʘʥʽʯʥʦʛʦ ʯʠʱʝʥʥʷ, ʘ ʧʦʪʽʤ ʽ ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʤʦʨʬʦʣʦʛʽʶ 

ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʘʥʫʚʘʣʴʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ. ɼʽʣʷʥʢʠ ʜʣʷ ʤʽʢʨʦʘʥʘʣʽʟʫ ʚ ʟʦʥʽ ʝʤʘʣʽ ʘʥʘʣʽʟʫʚʘʣʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ çX-max 80mm2è (çOxford 

Instrumentsè, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ), ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʚ ʨʘʩʪʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ 

ʤʽʢʨʦʩʢʦʧ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ɯʥʩʪʠʪʫʪʫ ʽʤ. ʇʘʪʦʥʘ, ʚʽʜʜʽʣʝʥʥʷ 

ʥʘʥʦʤʝʜʪʝʭʥʦʣʦʛʽʾ (ʤ. ʂʠʾʚ). ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʘ 

ʚʠʟʥʘʯʠʪʠ ʭʽʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʝʤʘʣʽ ʙʝʟ ʪʨʘʜʠʮʽʡʥʦʾ ʜʣʷ ʟʨʘʟʢʽʚ-ʜʽʝʣʝʢʪʨʠʢʽʚ 

ʧʨʦʮʝʜʫʨʠ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ʪʦʥʢʠʤ ʰʘʨʦʤ ʧʨʦʚʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʉ, Au, Pt). 

ɼʣʷ ʘʥʘʣʽʟʫ ʡ ʧʦʨʽʚʥʷʥʥʷ ʩʢʣʘʜʫ  ̔ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʘʟʢʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 



139 
 

 

ʘʣʛʦʨʠʪʤ ʾʭ ʦʮʽʥʢʠ, ʦʜʥʘʢʦʚʠʡ ʜʣʷ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ.  

ʇʨʦʚʽʚʰʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʜʽʣʷʥʢʘʤʠ, ʚ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʤʝʭʘʥʽʯʥʝ ʯʠɦʝʥʥʷ,  ̔ʪʠʤʠ, ʜʝ ʡʦʛʦ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʠ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʜʦʩʪʦʚʽʨʥʫ ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʷʚʣʝʥʦ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʚʫʛʣʝʮʶ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʚʝʨʭʥʝʚʽ ʟʤʽʥʠ ʚ 

ʝʤʘʣʽ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʽʣʴʥʠʭ ʟʚôʷʟʢʽʚ ʱʦʜʦ ʢʘʨʙʦʥʫ, ʱʦ ʥʘʜʘʣʽ ʤʦʞʝ ʚʧʣʠʚʘʪʠ 

ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʟ ʭʽʤʽʯʥʠʤʠ ʚʠʙʽʣʶʚʘʯʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥ ̔ʩʢʣʘʜ 

 ̔ʘʢʪʠʚʥʽʩʪʴ.  

ʇʦʨʽʚʥʷʚʰʠ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ, ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ  ̔ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥ ̫ ʚʠʙʽʣʶʚʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʫ ʚʠʛʣʷʜʽ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʟʥʘʯʠʪʠ ʧʨʦ 

ʟʥʠʞʝʥʥʷ ʚʫʛʣʝʮʶ ʟ 45,91Ñ1,20 ʜʦ 42,46Ñ1,74. ɿʤʽʥʘ ʢʽʣʴʢʦʩʪʽ ʬʦʩʬʦʨʫ ï ʟ 

9,77Ñ0,39 ʜʦ 9,56Ñ0,75. ɺʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʢʘʣʴʮʽʶ ʟ 15,96Ñ0,64 ʜʦ 

15,21Ñ1,22, ʘ ʪʘʢʦʞ ʤʘʛʥʽʶ ʟ 0,07Ñ0,01 ʜʦ 0,01Ñ0,01. ʇʨʦʪʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ ʢʠʩʝʥʴ ï ʚʽʜ 23,03Ñ0,63 ʜʦ 26,18Ñ0,81, 

ʥʘʪʨʽʡ ï ʚʽʜ 0,38Ñ0,03 ʜʦ 0,57Ñ0,05, ʩʠʣʽʮʽʡ ï ʚʽʜ 0,37Ñ0,10 ʜʦ 0,68Ñ0,30, ʘʟʦʪ ï 

ʚʽʜ 2,89Ñ0,40 ʜʦ 4,35Ñ0,76. 

ɿʤʝʥʝhʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʷʢ ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ  ̔ʥʘʪʨʽʡ, ʥʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʚ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʡ 

ʧʝʨʽʦʜ ʧʽʜ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʟʘ ʨʘʭʫʥʦʢ ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʾ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ 

ʟʫʙʽʚ, ʷʢʠʤ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʮʝʜʫʨʫ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ ʧʝʨʝʢʠʩʦʤ 

ʚʦʜʥʶ 35 %, ʫʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʫ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʫʙʽʚ. 

ɼʦʩʪʦʚʽʨʥʦ ʾ ʨ̔ ʟʥʠʮʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʫʛʣʝʮʶ ʥʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʚʫʛʣʝʮʴ ʚʩʪʫʧʘʻ ʚ ʭʽʤʽʯʥʫ ʨʝʘʢʮʽʶ ʚʞʝ ʧʽʩʣʷ ʤʝʭʘʥʽʯʥʦʛʦ 

ʯʠʱʝʥʥʷ ʽ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʚ ʨʦʣ̔ ʛʦʣʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʟʚôʷʟʫʻʪʴʩʷ ʟ ʘʢʪʠʚʥʠʤʠ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ. 

ʈʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʦʩʫʶʪʴʩʷ ʜʘʥʠʭ ʢʠʩʥʶ ʷʢ ʦʜʥʦʛʦ ʟ 

ʥʘʡʘʢʪʠʚʥʽʠhʭ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ (ʨ=0,007), ʥʘʪʨʽʶ (ʨ=0,06), ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʫʪʨʠʤʘʥʥʷ ʢʠʩʥʶ  ̔ʚʦʜʥʶ, ʘ ʪʘʢʦʞ Mg, F  ̔ɺʘ.  
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ʋ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʥʘʤʠ ʙʫʣʦ ʦʧʨʘʮʴʦʚʘʥʦ, ʥʝ ʟʘʟʥʘʯʝʥʦ ʧʨʦ 

ʽʩʪʦʪʥ ̔ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟ ʥʠʟʴʢʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʧʝʨʝʢʠʩʫ ʢʘʨʙʘʤʽʜʫ [123-125; 132]. ʋ ʜʝʷʢʠʭ ʧʦʩʠʣʘʥʥʷʭ, ʷʢʽ 

ʤʠ ʦʧʨʘʮʶʚʘʣʠ, ʫʢʘʟʘʥʦ ʥʘ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ ʧʨʦʜʫʢʪʘʤʠ ʟ ʧʝʨʝʢʠʩʦʤ ʢʘʨʙʘʤʽʜʫ ʽ/ʘʙʦ ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ [61; 

137; 143]. 

ʅʝ ʚʠʷʚʣʝʥʦ ʪʘʢʦʞ ʧʨʘʮʴ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥʘʭ ʟʫʙʘ, ʷʢʽ ʚʠʟʥʘʯʝʥʦ ʟʘʟʜʘʣʝʛʽʜʴ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʢʘʥʫʚʘʣʴʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ. 

ʇʦʨʽʚʥʶʶʯʠ ʧʦʢʘʟʥʠʢʠ ʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʟʘʩʦʙʽʚ ʜʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 44% ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ, ʩʪʘʪʠʩʪʠʯʥʦ ʦʪʨʠʤʘʣʠ 

ʨʽʟʥʠʮʶ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʷ ʚʫʛʣʝʮʶ ʟʽ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ 38,04Ñ0,88 ʥʘ 

ʧʦʚʝʨʭʥʽ, ʷʢʘ ʥʝ ʧʽʜʣʷʛʘʣʘ ʦʙʨʦʙʮʽ, ʜʦ 44,92Ñ1,90 ʟʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʟʘʩʦʙʽʚ ʜʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʝʨʦʢʩʠʜʫ 44% ʢʘʨʙʘʤʽʜʫ. ɿʤʽʥʠʣʠʩʷ ʢʽʣʴʢʩ̔ʪɹ ʢʠʩʥʶ 

ï ʚʽʜ 26,91Ñ0,46 ʜʦ 20,74Ñ1,01, ʫʤʽʩʪ ʥʘʪʨʽʶ ï ʚʽʜ 0,45Ñ0,02 ʜʦ 0,224Ñ0,03, 

ʟʙʽʣʴʰʠʣʘʩʷ ʢʽʣʴʢʩ̔ʪɹ ʬʦʩʬʦʨʫ ï ʚʽʜ 11,55Ñ0,28 ʜʦ 12,11Ñ0,51. 

ɺʠʷʚʣʝʥʦ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʟʦʪʫ ï ʚʽʜ 2,17Ñ0,25 ʜʦ 1,54Ñ0,47 

 ̔ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʘʛʥʽʶ ï ʚʽʜ 0,04Ñ0,01 ʜʦ 0,1Ñ0,03. 

ɿʤʽʥʘ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʢʣʽʥʽʮʽ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ  

ʦʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘ ʩʪʨʫʢʪʫʨʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ. 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʦʮʽʥʶʶʪʴ ʝʬʝʢʪʠ ʙʽʣʴʰ ʚʠʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (35%) ʽ ʧʝʨʝʢʠʩʫ ʢʘʨʙʘʤʽʜʫ (44%), ʪʘʢʦʞ ʥʝ 

ʚʠʷʚʠʣʠ ʟʥʘʯʥʠʭ ʟʤʽʥ ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ [133; 134]. ɺ ʽʥʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʚʽʜʦʤʣʝʥʦ ʧʨʦ ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʠʩʪʦʩʪʽ ʝʤʘʣʽ ʧʽʩʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ 10% ʧʝʨʝʢʠʩʦʤ ʢʘʨʙʘʤʽʜʫ ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ, ʷʢʝ ʟʥʠʢʣʦ ʧʨʦʪʷʛʦʤ 

3 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʦʙʨʦʙʢʠ [136].  

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʥʘʰʦʛʦ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʘʥʘʣʽʟʫ 

ʧʦʢʘʟʥʠʢʽʚ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ 

ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 35% ʽ ʧʝʨʝʢʠʩʫ ʢʘʨʙʘʤʽʜʫ 44% 

ʩʪʘʪʠʩʪʠʯʥʦ ʦʪʨʠʤʘʣʠ ʨʽʟʥʠʮʶ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʷ ʚʫʛʣʝʮʶ ʟʽ ʟʤʽʥʘʤʠ 
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ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ 42,46Ñ1,74 ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʜʦ 44,92Ñ1,90 ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥ ̫ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʝʨʦʢʩʠʜʫ ʢʘʨʙʘʤʽʜʫ 44% 

(ʨ=0,008). ɿʤʽʥʠʣʠʩ ̫ʢʽʣʴʢʩ̔ʪɹ ʢʠʩʥʶ ï ʚʽʜ 26,18Ñ0,81 ʜʦ 20,74Ñ1,01, ʧʨʠ 

ʨʽʟʥʠʮʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 0,007, ʫʤʽʩʪ ʥʘʪʨʽʶ ï ʚʽʜ 0,57Ñ0,05 ʜʦ 0,224Ñ0,03 

(ʨ=0,006), ʘ ʪʘʢʦʞ ʢʽʣʴʢʩ̔ʪɹ ʬʪʦʨʫ ï ʚʽʜ 0,02Ñ0,01 ʜʦ 0,05Ñ0,03 (ʨ=0,004).  

ɿʤʽʥʘ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʙʫʜʝ ʚʧʣʠʚʘʪʠ ʥʘ ʢʣʽʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ  ̔ʢʣʽʥʽʯʥʽ 

ʧʨʦʷʚʠ ʚ ʧʘʮʽʻʥʪʽʚ. 

ɼʽʷ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʪʦʜʠʢ ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʥʝʙʘʨʚʣʝʥʥʷ 

ʦʨʛʘʥʽʯʥʦʛʦ ʤʘʪʨʠʢʩʫ ʤʽʞʝʤʘʣʝʚʠʭ ʧʨʠʟʤ, ʚʠʤʠʚʘʥʥʷ ʢʘʣʴʮʽʶ ʽ ʬʦʩʬʦʨʫ, 

ʨʦʟʰʠʨʝʥʥ ̫ʧʦʨ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʛʣʠʙʦʢʠʭ ʰʘʨʽʚ ʝʤʘʣʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʝʤʘʣʽ ʟʫʙʘ. ʊʘʢ̔ ʟʤʽʥʠ ʬʘʢʪʦʨʽʚ ʥʘʤʠ ʜʦʚʝʜʝʥʦ ʽ 

ʧʦʚôʷʟʘʥʦ ʮʝ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʘʤʝ ʟʽ ʟʤʽʥʦʶ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ 

ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ. 

ʇʨʦʪʠʨʽʯʯʷ, ʚʠʷʚʣʝʥʽ ʚ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʨʦʟʙʽʞʥʦʩʪʷʤʠ ʚ ʧʨʦʪʦʢʦʣʘʭ in vitro, ʚʽʜʩʫʪʥʽʩʪʶ ʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ in 

vivo /̔ʘʙʦ ʥʠʟʴʢʠʤ pH ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ 

ʜʦʩʣʽʜʥʠʢʠ [141] ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʤʽʞ ʦʙʨʦʙʢʘʤʠ ʚʠʙʽʣʶʚʘʥʥʷ ʟʘʤʽʩʪʴ ʰʪʫʯʥʦʾ ʘʙʦ ʣʶʜʩʴʢʦʾ ʩʣʠʥʠ, 

ʪʠʤ ʩʘʤʠʤ ʟʚʦʜʷʯʠ ʥʘʥʽʚʝʮʴ ʙʫʜʴ-ʷʢʫ ʨʝʤʽʥʝʨʘʣʽʟʘʮʽʶ ʚʽʜ ʬʘʢʪʦʨʽʚ ʩʣʠʥʠ.  

ɯʥʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ, ʱʦ ʥʝʛʘʪʠʚʥʽ ʝʬʝʢʪʠ, ʷʢʽ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʣʷ ʚʠʙʽʣʝʥʠʭ in vitro ʟʨʘʟʢʽʚ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʫ ʚʦʜʽ, ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ, ʢʦʣʠ ʟʨʘʟʢʠ, ʦʙʨʦʙʣʝʥʽ ʧʦʜʽʙʥʠʤ ʯʠʥʦʤ, ʧʦʤʽʱʘʣʠ ʥʘ ʧʨʠʩʪʨʽʡ 

ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʨʦʪʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʽ ʥʦʩʠʣʠ ʚ ʨʦʪʽ, ʦʪʞʝ, ʧʽʜʜʘʚʘʣʠ ʜʽʾ ʩʣʠʥʠ. 

ɿʤʽʥʠ ʚ ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʽ ʝʤʘʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʟʴʢʠʤ (ʢʠʩʣʠʤ) 

pH ʜʝʷʢʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʙʽʣʶʚʘʥʥʷ.   

 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʥʘʤʠ, ʜʦʚʝʣʠ, ʱʦ 

ʤʝʪʦʜʠʢʠ ʚʠʙʽʣʶʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʟʨʘʟʢʘʭ ʚʠʜʘʣʝʥʠʭ ʟʫʙʽʚ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʤʘʣʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʟʤʽʥʘʤʠ ʚ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʤʫ ʩʢʣʘʜʽ ʝʤʘʣʽ ʟʫʙʽʚ, ʱʦ 

ʥʘʜʘʣʽ ʚʠʢʣʠʢʘʣʦ ʟʤ̔ʥʠ ʢʦʣʴʦʨʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ.  
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ʇʨʦʚʽʜʥʦʶ ʤʝʪʦʶ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʣʦ ʢʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʩʪʦʩʫʚʘʣʠʩʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ 

ʟʫʙʽʚ, ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʽ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʚʽʜʯʫʪʪʷ ʧʘʮʽʻʥʪʽʚ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ. ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ  ̔ ʚʟʘʻʤʦʚʧʣʠʚʫ 

ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʩʪʘʥ ʪʢʘʥʠʥ ʟʫʙʽʚ  ̔ ʪʢʘʥʠʥ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ 

ʦʮʽʥʶʚʘʣʠ ʧʦʢʘʟʥʠʢʠ ʚ ʯʘʩʦʚʦʤʫ ʧʨʦʤʽʞʢʫ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ, ʫ ʪʝʨʤʽʥ ʯʝʨʝʟ ʜʝʥʴ ʧʽʩʣʷ ʥʦɹʛʦ  ̔3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥ ̫

ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ.  

ʋ ʢʣʽʥʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʪʷʛʦʤ 3-ʤʽʩʷʯʥʦʛʦ ʧʝʨʽʦʜʫ ʥʝ ʪʽʣʴʢʠ 

ʧʦʨʽʚʥʶʚʘʣʠ ʟʤʽʥʫ ʢʦʣʴʦʨʫ ʟʫʙʽʚ  ̔ʨʝʮʠʜʠʚʠ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʦʶ ʢʦʣʴʦʨʫ 

ʟʫʙʽʚ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʘʨʽʦʟʥʦʛʦ ʧʨʦʮʝʩʫ, ʝʤʘʣʝʚʫ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʛʽʛʽʻʥʽʯʥʠʡ 

ʩʪʘʥ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʽʥʜʝʢʩ ʛʽʥʛʽʚʽʪʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʽʧʝʨʝʩʪʝʟʽʾ, ʘ ̔ 

ʧʦʚôʷʟʫʚʘʣʠ ʮʽ ʧʦʢʘʟʥʠʢʠ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ï 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʤ, ʱʦ ʦʭʦʧʣʶʚʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʝʤʘʣʽ ʬʨʦʥʪʘʣʴʥʠʭ 

ʟʫʙʽʚ ʽ ʱʽʣʴʥʦʩʪ̔ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥ,  ̔ ʚʠʚʯʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʩʥʦʚʥʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ (ʟʘʛʘʣʴʥʠʡ ʢʘʣʴʮʽʡ, ʥʝʦʨʛʘʥʽʯʥʠʡ 

ʬʦʩʬʦʨ, ʤʘʛʥʽʡ, ʟʘʣʽʟʦ) ʟ̔ ʚʠʟʥʘʯʝʥʥʷʤ ʨʅ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʥʘ ʤʦʤʝʥʪ 

ʦʙʩʪʝʞʝʥʥʷ ʽ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ.  

ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʧʽʜ ʯʘʩ ʢʣʽʥʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʙʘʟʫʚʘʣʠʩʷ 

ʥʘ ʚʠʙʽʣʶʚʘʣʴʥʦʤʫ ʝʬʝʢʪʽ, ʷʢʠʡ ʩʧʨʠʡʤʘʚʩʷ ʧʘʮʽʻʥʪʘʤʠ, ʽ ʦʙôʻʢʪʠʚʥʽʡ ʦʮʽʥʮʽ, 

ʷʢʘ ʚʠʟʥʘʯʘʣʘʩʷ ʥʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʢʘʣʠ ʚʽʜʪʽʥʢʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʨʦʟʨʦʙʥʠʢʦʤ.  

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʪʘʣʠ ʥʘ ʯʫʪʣʠʚʩ̔ʪɹ ʟʫʙʽʚ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ, ʱʦ ʙʫʣʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʧʦʙʽʯʥʠʤ ʝʬʝʢʪʦʤ, ʧʨʦ ʷʢʠʡ 

ʧʦʚʽʜʦʤʣʷʣʘ ʙʽʣʴʰʩ̔ʪɹ ʧʘʮʽʻʥʪʽʚ. ʆʜʥʘʢ ʚʦʥʘ ʙʫʣʘ ʪʠʤʯʘʩʦʚʦ  ʁ̔  ʟʥʠʢʘʣʘ ʧʽʩʣʷ 

ʧʨʠʧʠʥʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʨʽʟʥʠʭ ʪʝʨʤʽʥʽʚ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʭ 

ʦʙʩʪʝʞʫʚʘʣʠ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʽ ʥʝʛʘʪʠʚʥʽ ʝʬʝʢʪʠ ʤʘʣʠ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʷʢ ʟ̔ 

ʚʠʙʦʨʦʤ ʟʘʩʦʙʫ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ, ʪʘʢ ʽ ʟʽ ʩʪʘʥʦʤ  ̔ʥʘʩʠʯʝʥʽʩʪʶ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ 

ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ ʟʫʙʽʚ, ʨʅ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʽʥʜʝʢʩʦʤ ʂʇɺ ʪʘ 

ʽʥ. 
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ʇʨʦ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʧʨʦʮʝʜʫʨ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʥʘ ʪʚʝʨʜʽ ʪʘ ʤ'ʷʢʽ 

ʪʢʘʥʠʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʚ ʜʝʷʢʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ 

[169], ʽ ʩʪʦʩʫʻʪʴʩʷ ʚʽʥ ʥʘʩʘʤʧʝʨʝʜ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ ʽ ʧʦʜʨʘʟʥʝʥʥʷ ʷʩʝʥ ʯʠ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ. 

ʉʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʤʽʨʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʜʝʥʪʠʥʫ 

(ʛʽʧʝʨʝʩʪʝʟʽʷ) ʥʘʫʢʦʚʮʽ ʚʠʦʢʨʝʤʣʶʶʪʴ ʩʪʘʥ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ 

(ʨʝʛʫʣʷʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʩʪ ʫ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ, ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʫ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʢʣʽʥʽʢʘʭ) [174-177].  

ʆʩʥʦʚʥʠʤʠ ʮʽʣʷʤʠ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ: 

1. ʆʮʽʥʢʘ  ̔ʧʦʨʽʚʥʷʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʙʽʣʶʚʘʥʥʷ (ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ 

ʟʚʝʨʪʘʥʥʷ ʧʘʮʽʻʥʪʽʚ)  ̔ʨʝʮʠʜʠʚʽʚ ʟʤʽʥʠ ʢʦʣʴʦʨʫ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʚʦʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʧʨʦʪʷʛʦʤ ʪʨʠʤʽʩʷʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

2. ʆʮʽʥʢʘ ʦʨʘʣʴʥʠʭ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ ʽ ʷʩʝʥ 

ʥʘ ʧʦʜʨʘʟʥʝʥʥʷ, ʷʢʝ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʧʨʦʮʝʜʫʨ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

3. ʆʮʽʥʢʘ  ̔ ʧʦʨʽʚʥʷʥʥʷ ʨʝʮʠʜʠʚʽʚ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʧʽʩʣʷ 3-ʤʽʩʷʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʽʨʥʦʾ ʰʢʘʣʠ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʮʽʣʝʡ ʙʫʣʦ ʚʠʩʫʥʫʪʦ ʥʫʣʴʦʚʽ ʛʽʧʦʪʝʟʠ: 

1. ʅʝʤʘʻ ʨʽʟʥʠʮʽ ʚ ʢʣʽʥʽʯʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʙʽʣʶʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ (35%) ʽ ʧʝʨʝʢʠʩʫ ʢʘʨʙʘʤʽʜʫ (44%). 

2. ʇʨʦʜʫʢʪʠ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ ʘʙʦ 

ʧʦʜʨʘʟʥʝʥʥʷ ʷʩʝʥ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥ ̫ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ 

ʛʨʫʧʠ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʟʘʣʫʯʠʣʠ ʧʘʮʽʻʥʪʽʚ, ʜʣʷ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʛʝʣʴ ʟ̔ 

ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ, ï 34 ʦʩʦʙʠ (52,3%). 

ɼʦ ɯɯ ʛʨʫʧʠ ʟʘʣʫʯʠʣʠ ʧʘʮʽʻʥʪʽʚ, ʫ ʣʽʢʫʚʘʥʥʽ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʛʝʣʴ ʟ̔ 

ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ, ï 31 ʦʩʦʙʘ (47,7%).   

ʅʘ ʧʨʦʮʝʩ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʧʣʠʚʘʶʪʴ ʨʽʟʥʽ ʯʠʥʥʠʢʠ: 

ʥʘʩʘʤʧʝʨʝʜ ʢʽʣʴʢʽʩʪʴ ʥʘʷʚʥʠʭ ʟʫʙʽʚ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʽʥʜʝʢʩ ʂʇɺ, ʷʢʠʡ 

ʧʦʚ'ʷʟʘʥʠʡ ʟ̔ ʛʽʛʽʻʥʽʯʥʠʤ ʩʪʘʥʦʤ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ [209], ʝʤʘʣʝʚʦʶ 
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ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ, ʽʥʜʝʢʩʦʤ ʛʽʥʛʽʚʽʪʫ ʪʘ ɯɯɻɿ. 

ɽʪʽʦʣʦʛʽʷ ʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʘ, ʘʣʝ ʽ ʜʦʩʽ 

ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʦʚʽʜʥʦʛʦ ʬʘʢʪʦʨʘ ʾʾ ʚʠʥʠʢʥʝʥʥʷ. ʋ ʮʽʣʦʤʫ, ʦʯʝʚʠʜʥʦ, ʱʦ 

ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ ʻ ʟʘʛʘʣʴʥʠʤ ʢʣʽʥʽʯʥʠʤ ʧʦʙʽʯʥʠʤ ʝʬʝʢʪʦʤ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ 

ʟʫʙʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ. ʆʜʥʘʢ ʯʫʪʣʠʚʽʩʪʴ ʪʠʤʯʘʩʦʚʘ ʽ ʟʥʠʢʘʻ ʥʝʚʜʦʚʟʽ ʧʽʩʣʷ 

ʧʨʠʧʠʥʝʥʥ ̫ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ. 

ɼʦʜʘʚʘʥʥʷ ʜʝʩʝʥʩʠʙʽʣʽʟʘʮʽʡʥʠʭ ʩʧʦʣʫʢ, ʪʘʢʠʭ ʷʢ ʥʽʪʨʘʪ ʢʘʣʽʶ, ʬʪʦʨʠʜ ʽ 

ʘʤʦʨʬʥʠʡ ʬʦʩʬʘʪ ʢʘʣʴʮʽʶ, ʥʝ ʧʨʠʧʠʥʷʻ ʥʘʜʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ, 

ʘʣʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʫ ʾʾ ʟʥʠʞʝʥʥʽ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʥʘ ʪʝʤʫ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʝʤʘʻ 

ʻʜʠʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʱʦʜʦ ʙʝʟʧʝʯʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʪʘ ʾʭʥʴʦʾ ʜʽʾ ʚ 

ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʽ ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʦʶ [133; 134]. 

ʇʦʨʽʚʥʶʶʯʠ ʧʦʢʘʟʥʠʢʠ ɯɯɻɿ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ, ʤʘʻʤʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʢʘʟʥʠʢ ʯʝʨʝʟ ʦʜʥʫ ʜʦʙʫ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʽʩʪʦʪʥʦ ʟʤʽʥʠʚʩʷ ʚ 

ʙʽʢ ʧʦʛʽʨʰʝʥʥʷ (ʨ=0,0002) ʜʣʷ ʧʘʮʽʻʥʪʽʚ  ̔ɯ, ʽ ɯɯ ʛʨʫʧ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʽʥʫ 

ʯʫʪʣʠʚʦʩʪʽ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʯʝʨʝʟ ʜʦʙʫ ʧʽʩʣʷ ʚʪʨʫʯʘʥʥʷ. ʇʦʨʽʚʥʶʶʯʠ ɯɯɻɿ 

ʫ ʧʘʮʽʻʥʪʽʚ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ, ʜʦʩʪʦʚʽʨʥʦ ʾ ʨ̔ ʟʥʠʮʽ ʚ ʟʥʘʯʝʥʥʷʭ ʥʝ ʚʠʷʚʣʝʥʦ, ʪʦʙʪʦ ʚʽʜʙʫʣʦʩʷ 

ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ. 

ʇʨʦʩʪʝʞʫʶʯʠ ʟʤʽʥʠ ʽʥʜʝʢʩʫ ʈʄɸ ʚ ʪʝʨʤʽʥ ʜʦ  ̔ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ 

ʚʪʨʫʯʘʥʥʷ, ʪʘʢʦʞ ʚʠʷʚʣʝʥʦ ʧʦʛʽʨʰʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʽʥʜʝʢʩʫ (ʨ= 0,0001), 

ʱʦ ʪʘʢʦʞ ʫʢʘʟʫʻ ʥʘ ʰʢʽʜʣʠʚʫ ʜʽʶ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʤôʷʢʽ ʪʢʘʥʠʥʠ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ʂʨʽʤ ʪʦʛʦ, ʷʢ ʽ ʧʨʠ ʦʮʽʥʮʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʫ ʪʝʨʤʽʥ 1 ʜʦʙʘ  ̔

3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʧʨʠʡʰʣʘ ʜʦ ʥʦʨʤʠ ʽ ʨ̔ ʟʥʠʮʽ ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ. 

ʆʮʽʥʁʁ ʯʠ ʢʦʣ̔ʨʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ɯ ʽ ɯɯ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʠ ʚʠʷʚʠʣʠ 

ʜʦʩʠʪʴ ʩʠʣʴʥʫ ʟʤʽʥʫ ʢʦʣʽʨʥʠʭ ʽʥʜʝʢʩʽʚ ʫ ʙʽʢ ʧʦʩʚʽʪʣʽʰʘʥʥʷ ʟʫʙʽʚ ʫ ʦʙʦʭ ʛʨʫʧʘʭ. 

ɿʤʽʥʘ ʮʠʬʨʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 3,309Ñ0,83 ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʚ 
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ʛʨʫʧʽ ɯ ʜʦ 1,706Ñ0,566  ̔1,838Ñ0,574 ʚʽʜʧʦʚʽʜʥʦ ʚ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ 

ʥʘʩʪʫʧʥʫ ʜʦʙʫ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ʋ ʛʨʫʧʽ ɯɯ 

ʙʫʣʘ ʘʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʟʽ ʩʪʘʨʪʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 3,532Ñ0,85 ʜʦ ʾʭ ʟʤʽʥʠ 

ʥʘ ʥʘʩʪʫʧʥʠʡ ʜʝʥʴ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ̔ ʚ 3- ʤʽʩʷʯʥʠʡ ʪʝʨʤʽʥ ʜʦ 1,758Ñ0,514  ̔

1,935Ñ0,58 ʚʽʜʧʦʚʽʜʥʦ ʟ ʜʦʩʪʦʚʽʨʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʨ=0,0001.  

ʆʪʞʝ, ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʥʝ ʟʥʘʡʰʣʘ ʩʚʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʱʦʜʦ ʨʽʟʥʠʮʽ ʚ 

ʢʣʽʥʽʯʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʙʽʣʶʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ  ʇɺ  ̔ʇʂ.  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʦʢʘʟʥʠʢ OHI-S, ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʜʦʩʣʽʜʥʠʭ 

ʛʨʫʧʘʭ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʣʽʢʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʥ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʽ 

ʩʢʣʘʜʘʻ ʜʣʷ ɯ ʛʨʫʧʠ  0,421Ñ0,348 ʧʽʩʣʷ 3 ʤʽʩʷʮʽʚ ʣʽʢʫʚʘʥʥʷ  ̔0,413Ñ0,335 ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ʚ ʮʝʡ ʞʝ ʞ ʪʝʨʤʽʥ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʘʥʽ ʤʘʶʪʴ ʩʪʘʪʠʩʪʠʯʥʫ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ  ̔ʯʝʨʝʟ 1 

ʜʝʥʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ (ʨ=0,003)  ̔ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 1 ʜʝʥʴ  ̔3 ʤʽʩʷʮʽ ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ ɯ  ̔ɯɯ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ (ʨ=0,001). 

ʆʪʞʝ, ʜʦʩʣʽʜʠʚʰʠ ʢʣʽʥʽʯʥʽ ʜʘʥʽ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʤʦʞʝʤʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʘʮʽʻʥʪʠ ʧʝʚʥʦʛʦ ʚʽʢʫ, ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʥʦʚʠʱʘ ʡ ʦʜʥʽʻʾ ʪʝʨʠʪʦʨʽʾ 

ʧʨʦʞʠʚʘʥʥʷ ʤʘʶʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ ʢʣʽʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 

ʽʥʜʝʢʩʫ ʂʇɺ, ɯɻ, ʽʥʜʝʢʩʫ OHI-S ̔  ʈʄɸ, ʘʣʝ ʩʢʘʨʛʘ, ʷʢʘ ʧʨʠʚʝʣʘ ʾʭ ʜʦ ʣʽʢʘʨʷ-

ʩʪʦʤʘʪʦʣʦʛʘ, ï ʜʠʩʢʦʣʦʨʠʪ, ʧʦʢʘʟʥʠʢ ʷʢʦʛʦ ʟʘ ʟʘʛʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʛʨʫʧ ʩʢʣʘʜʘʻ 3,415Ñ0,846 ʟ̔ ʪʝʥʜʝʥʮʽʻʶ ʚ ʙʽʢ ʧʽʜʚʠʱʝʥʥʷ.  

ʆʮʽʥʠʚʰʠ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ, ʤʦʞʝʤʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʥʘʩʣʽʜʦʢ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʟʤʽʥʠ ʢʣʽʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʙʫʣʠʩʷ ʚ 

ʧʘʮʽʻʥʪʽʚ ʫʩʽʭ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ, ʦʩʦʙʣʠʚʦ ʥʘ 1 ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ 

ʚʠʙʽʣʶʚʘʥʥʷ. 

ʇʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʫʙʠ, ʱʦ ʤʘʶʪʴ ʢʣʽʥʽʯʥʠʡ 

ʜʽʘʛʥʦʟ çʜʠʩʢʦʣʦʨʠʪè, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʬʽʢʩʦʚʘʥʦ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ ʪʘ ʥʘʜʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʜʝʥʪʠʥʫ [179-

182]. 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʻ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʽʢʫʚʘʥʥʷ ʜʠʩʢʦʣʦʨʠʪʽʚ ʟʫʙʽʚ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʱʦ 
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ʤʽʩʪʷʪʴ ʨʽʟʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʽ ʤʘʶʪʴ ʨʽʟʥʠʡ ʪʠʧ ʘʢʪʠʚʘʮʽʾ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʘʥʠʭ [84], ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 27 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʩʝʨʝʜʥʽʤ ʩʪʫʧʝʥʝʤ ʬʘʨʙʫʚʘʥʥʷ ʟʫʙʽʚ (ʉ2; A3; D3; B3; ɸ 3,5), ʷʢʠʤ 

ʧʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʊɽʈ-ʪʝʩʪ, ʛʽʛʽʻʥʽʯʥʠʡ ʽʥʜʝʢʩ Green-Vermillion, 

ʧʨʦʙʫ ʈʄɸ ʪʘ ʽʥʜʝʢʩ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʽʧʝʨʝʩʪʝʟʽʾ ʟʫʙʽʚ (ɯɯɻɿ). ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʦʬʝʩʽʡʥʝ ʚʠʙʽʣʶʚʘʥʥʷ ʜʠʩʢʦʣʦʨʠʪʽʚ ʟʫʙʽʚ ʟ̔ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʤʽʩʪʷʪʴ ʨʽʟʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʽ ʤʘʶʪʴ ʨʽʟʥʠʡ ʪʠʧ ʘʢʪʠʚʘʮʽʾ, ʩʪʦʚʽʜʩʦʪʢʦʚʦ ʝʬʝʢʪʠʚʥʝ. ʊʠʧ 

ʘʢʪʠʚʘʮʽʾ ʚʠʙʽʣʶʚʘʣɹʥʦʛʦ ʛʝʣʶ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʦʩʪʘʪʦʯʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʆʜʥʘʢ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʠɦʡ ʚʽʜʩʦʪʦʢ ʚʠʧʘʜʢʽʚ ʛʽʧʝʨʝʩʪʝʟʽʾ: 

76,9% ï ʫ ʛʨʫʧʽ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 38% ʛʝʣʴ ʭʽʤʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ, ʧʨʦʪʠ 64,3% 

ï ʫ ʛʨʫʧʽ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 35% ʛʝʣʴ ʟ ʘʢʪʠʚʘʮʽʻʶ ʩʚʽʪʣʦʤ. ʇʨʦʪʝ, ʟʘ ʜʘʥʠʤʠ 

ʃʝʦʥʘʨʜ ʈ.ʍ.  ̔ʍʝʡʚʫʜ ɺ.ɹ., ʧʦʤʽʨʥʘ ʯʫʪʣʠʚʩ̔ʪɹ ʤʦʞʝ ʪʨʠʚʘʪʠ ʜʦ 39 ʜʥʽʚ ʧʽʩʣʷ 

ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ [193]. ɯʰʠʢʘʚʘ-ʅʘʛʘʡ ʉ. [194] ʧʦʨʽʚʥʷʚ ʜʚʽ ʨʽʟʥʽ ʤʘʨʢʠ 

10% ʧʝʨʝʢʠʩʫ ʢʘʨʙʘʤʽʜʫ ʽ ʧʦʚʽʜʦʤʠʚ, ʱʦ ʚʽʜ 40 ʜʦ 42% ʨʝʩʧʦʥʜʝʥʪʽʚ ʤʘʣʠ 

ʥʘʜʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟ̔ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʧʝʨʦʢʩʠʜʫ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʯʫʪʣʠʚʦʩʪʽ [195].  

ʂʘʨʜʦʩʦ ʇ.ʂ. ʪʘ ʽʥ. [203] ʧʦʚʽʜʦʤʠʣʠ, ʱʦ ʢʦʨʦʪʠhʡ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ (1 

ʛʦʜʠʥʘ ʟʘ ʜʝʥʴ ʟʘʤʽʩʪʴ 8 ʛʦʜʠʥ ʟʘ ʜʝʥʴ ʧʨʠ ʦʙʨʦʙʮʽ 10% ʧʝʨʝʢʠʩʦʤ ʢʘʨʙʘʤʽʜʫ) 

ʩʧʨʠʷʚ ʟʥʠʞʝʥʥ ʁʯʫʪʣʠʚʦʩʪʽ ʟʫʙʽʚ. ɻʘʣʣʦ ɼʞ.ʈ. [204] ʧʦʚʽʜʦʤʠʚ, ʱʦ ʥʘʷʚʥʽʩʪʴ 

ʥʽʪʨʘʪʫ ʢʘʣʽʶ ʤʘʣʦ ʚʧʣʠʚʘʣʘ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 30% ʧʝʨʝʢʠʩʫ 

ʢʘʨʙʘʤʽʜʫ ʟ ʢʦʨʦʪʰʦ ʁʪʨʠʚʘʣʩ̔ʪʁ ï 1 ʛʦʜʠʥʘ ʟʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 10 ʜʥʽʚ.  

ʆʪʞʝ, ʟ ʣʽʪʝʨʘʪʫʨʠ ʦʯʝʚʠʜʥʦ, ʱʦ ʯʫʪʣʠʚʽʩʪʴ ʟʫʙʽʚ ʫʩʝ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʦʰʠʨʝʥʠʤ ʢʣʽʥʽʯʥʠʤ ʧʦʙʽʯʥʠʤ ʝʬʝʢʪʦʤ ʾʭ ʚʠʙʽʣʶʚʘʥʥʷ. ʆʜʥʘʢ ʯʫʪʣʠʚʽʩʪʴ 

ʪʠʤʯʘʩʦʚʘ ʽ ʟʥʠʢʘʻ ʥʝʟʘʙʘʨʦʤ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʚʠʙʽʣʶʚʘʥʥʷ. ɼʦʜʘʚʘʥʥʷ 

ʜʝʩʝʥʩʠʙʽʣʽʟʘʮʡ̔ʥʠʭ ʩʧʦʣʫʢ, ʪʘʢʠʭ ʷʢ ʥʽʪʨʘʪ ʢʘʣʽʶ, ʬʪʦʨʠʜ ʽ ʘʤʦʨʬʥʠʡ ʬʦʩʬʘʪ 

ʢʘʣʴʮʽʶ (ACP), ʥʝ ʧʨʠʧʠʥʷʻ ʥʘʜʤʽʨʥʫ ʯʫʪʣʠʚʽʩʪʴ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ, ʘʣʝ ʤʦʞʝ 

ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʫ ʾʾ ʟʥʠʞʝʥʥʽ.  

ʋ ʥʘʰʽʡ ʨʦʙʦʪʽ ʤʠ ʧʦʚôʷʟʘʣʠ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʢʣʽʥʽʯʥʦʤʫ  ̔

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷʭ.  
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ʇʨʠ ʦʮʽʥʮʽ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʽʥ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʱʦʜʦ ʟʤʽʥʠ ʨʅ  ̔ʚ ɯ, ʽ ʚ ɯɯ ʛʨʫʧʘʭ, 

ʟʤʽʥ ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʚ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ, ʟ̔ ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʜʦ 

3,226Ñ0,74  ̔2,974Ñ1,045 ʚʽʜʧʦʚʽʜʥʦ ʜʣ ̫ɯ ̔ ɯɯ ʛʨʫʧ. 

ʆʮʽʥʶʶʯʠ ʧʦʢʘʟʥʠʢʠ ʚʽʜʥʦʩʥʦ ʜʘʥʠʭ ʢʦʞʥʦʾ ʛʨʫʧʠ, ʤʘʻʤʦ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʨʦʪʦʚʘ ʨʽʜʠʥʘ ʘʢʪʠʚʥʦ ʨʝʘʛʫʻ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʦʩʦʙʣʠʚʦ ʥʘ ʡʦʛʦ 

ʟʤʽʥʫ, ʧʦʚôʷʟʘʥʫ ʟ ʜʽʻʶ ʭʽʤʽʯʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʪʚʝʨʜʽ ʪʢʘʥʠʥʠ ʟʫʙʘ.  

ɻʦʣʦʚʥʝ ʟʥʘʯʝʥʥʷ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʘʚ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ 

ʩʪʦʩʫʚʘʚʩʷ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ. ʇʦʢʘʟʥʠʢ, ʷʢʠʡ ʤʘʚ 

ʜʦʩʪʦʚʽʨʥʫ ʨ̔ ʟʥʠʮʶ, ʩʪʦʩʫʚʘʚʩʷ ʢʽʣʴʢʦʩʪʽ Na ʚ ʛʨʫʧʘʭ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦ  ̔

ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ (ʨ=0,0003). ʏʝʨʝʟ ʪʝʨʤʽʥ 3 ʤʽʩʷʮʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʥʦʨʤʘʣʽʟʫʚʘʣʦʩʷ, ʨ̔ ʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʥʝ 

ʚʠʷʚʣʝʥʦ, ʱʦ, ʤʦʞʣʠʚʦ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʘʙʽʣʽʟʘʮʽʶ ʢʨʠʩʪʘʣʽʯʥʦʾ ʨʝʰʽʪʢʠ ʝʤʘʣʽ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʘʨʥʦʛʦ ʟ̔ ʩʪʘʚʣʝʥʥʷ ʧʦ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʜʥʘʢʦʚʽ 

ʪʝʨʤʽʥʠ ʣʽʢʫʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʫ ʨ̔ ʟʥʠʮʶ ʚʠʷʚʣʝʥʦ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʟʥʘʯʝʥʥʷ ʨʅ 

ʤʽʞ ʛʨʫʧʘʤʠ ɯ ̔ ɯɯ ʫ ʪʝʨʤʽʥ 1 ʜʦʙʘ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʥʥʷ (ʨ=0,024). ʎʝ 

ʟʥʘʯʝʥʥʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʧʣʠʚ ʛʝʣʶ ʟ ʧʝʨʦʢʩʠʜʦʤ ʢʘʨʙʘʤʽʜʫ 

ʘʛʨʝʩʠʚʥʽʠhʡ, ʽ ʚʽʜʧʦʚʽʜʴ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʷʢʘ ʥʘʤʘʛʘʻʪʴʩʷ ʚʠʨʽʚʥʷʪʠ ʙʫʬʝʨʥʽ 

ʟʥʘʯʝʥʥʷ, ʥʘʚʽʪʴ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʥʝ ʤʦʞʝ ʥʦʨʤʘʣʽʟʫʚʘʪʠ ʮʝʡ ʧʦʢʘʟʥʠʢ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮ ʁʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʉʘ ̔  ʂ ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ 

ʚ ʧʘʮʽʻʥʪʽʚ  ̔ɯ, ʽ ɯɯ ʛʨʫʧ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ 

(ʨ=0,03). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʽʟʥ ̔ʤʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʝʤʘʣʽ.  

ʉʪʘʪʴ ʫ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʨʝʣʶʻ ʟ ʽʥʜʝʢʩʦʤ ʂʇɺ (ʨ=0,03), ʢʦʣʴʦʨʦʤ 

ʟʫʙʽʚ ʯʝʨʝʟ 1 ʜʝʥʴ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʦʚʘʥʦʾ 

ʚʠʙʽʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʨ=0,036), ʘ ʪʘʢʦʞ ʨʽʚʥʷ ʨʅ ʽ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, ʽ 

ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ (ʨ=0,03). ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʷʮʽʷ ʟ 

ʨʽʚʥʝʤ ʉʘ (ʨ=0,04)  ̔ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ (ʨ=0,02). ʊʦʚʱʠʥʘ ʝʤʘʣʽ, ʟʘ ʥʘʰʠʤʠ 

ʜʘʥʠʤʠ, ʢʨʽʤ ʩʪʘʪʽ, ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ ʧʘʮʽʻʥʪʽʚ (ʨ=0,004). 

ɺʠʚʯʝʥʥ ̫ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʽʥʜʝʢʩʫ ʂʇɺ ʚʠʷʚʠʣʦ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ɯɯɻɿ 
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(ʨ=0,001), ʢʽʣʴʢʽʩʪʶ ʂ (ʨ=0,01), ʉʘ (ʨ=0,04)  ̔ʈ (ʨ=0,03), ʷʢʽ ʧʝʚʥʠʤ ʯʠʥʦʤ 

ʤʘʶʪʴ ʟʚ'ʷʟʦʢ ʟ̔ ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ (ʨ=0,01)  ̔ ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

(ʨ=0,006). 

ɺʟʘʻʤʦʚʧʣʠʚʠ ʩʪʘʥʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʽʥʜʝʢʩʫ ʈʄɸ, ʧʦʚôʷʟʘʥʽ ʟ ɯɻ (ʨ=0,001), ʽʥʜʝʢʩʦʤ ʆʅɯ-S (ʨ=0,02), 

ʊɽʈ-ʪʝʩʪʦʤ (ʨ=0,008), ʧʨʦʷʚʘʤʠ ʟʤʽʥ ʨʅ (ʨ=0,04). ʈʄɸ ʪʘʢʦʞ ʤʘʻ ʧʨʷʤʠʡ 

ʟʚ'ʷʟʦʢ ʟ̔ ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ (ʨ=0,008). 

ʇʦʢʘʟʥʠʢʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ (ʨ=0,03) 

 ̔ ʤʘʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʂ (ʨ=0,01), ʉʘ (ʨ=0,008) ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʪʘ ʨʅ 

(ʨ=0,007). ʊʦʚʱʠʥʘ ʝʤʘʣʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʟ ̔ ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ (ʨ=0,006). ʆʩʢʽʣʴʢʠ ʧʦʨʦʞʥʠʥʘ ʨʦʪʘ ʪʽʩʥʠʤ ʯʠʥʦʤ ʧʦʚôʷʟʘʥʘ ʟ 

ʪʚʝʨʜʠʤʠ ʪʢʘʥʠʥʘʤʠ ʟʫʙʽʚ, ʪʦ ʽ ʚʧʣʠʚ ʥʘ ʪʚʝʨʜʽ ʪʢʘʥʠʥʠ, ʧʦʚ'ʷʟʘʥʠʡ ʟ̔ 

ʚʽʜôʻʤʥʦʶ ʢʽʣʴʢʽʩʪʶ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʝʤʘʣʽ ʡ ʜʝʥʪʠʥʽ ʟʘ ʨʘʭʫʥʦʢ ʚʢʣʶʯʝʥʥʷ 

ʾʭ ʜʦ ʥʦʚʠʭ ʩʧʦʣʫʢ, ʙʫʜʝ ʚʠʤʘʛʘʪʠ ʚʽʜ ʫʩʴʦʛʦ ʦʨʛʘʥʽʟʤʫ ʟʤʽʥ ʫ ʩʢʣʘʜʽ ʨʦʪʦʚʦʾ 

ʨʽʜʠʥʠ, ʷʢʘ ʤʘʻ ʟ ʥʝʶ ʥʘʡʪʽʩʥʽʰʠʡ ʢʦʥʪʘʢʪ, ʜʦ ʧʨʠʚʝʜʝʥʥʷ ʾʾ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ 

ʜʦ ʟʘʛʘʣʴʥʠʭ ʥʦʨʤ. 
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ɺʀʉʅʆɺʂʀ 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ  ̔ʥʦʚʠʡ 

ʧʽʜʭʽʜ ʜʦ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ ï ʢʣʽʥʽʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʚʠʙʽʣʶʚʘʥʥʷ ʟʫʙʽʚ  ̔ʦʮʽʥʢʘ ʾʭʥʴʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ. 

1. ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʚʯʝʥʥʷ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʨʝʯʦʚʠʥʠ ʜʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʦʨʬʦʣʦʛʽʶ ʧʦʚʝʨʭʥʽ 

ʝʤʘʣʽ. ʅʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ ʚʠʙʽʣʶʚʘʥʥʷ 

ʥʘʪʝʧʝʨ ʩʪʘʣʠ ʨʝʯʦʚʠʥʠ ʟ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 35% ʽ 

ʧʝʨʝʢʠʩʫ ʢʘʨʙʘʤʽʜʫ 44%. ʇʨʦʪʠʨʽʯʯʷ, ʚʠʷʚʣʝʥʽ ʚ ʨʽʟʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʙʽʞʥʦʩʪʷʤʠ ʚ ʧʨʦʪʦʢʦʣʘʭ in vitro, ʚʽʜʩʫʪʥʽʩʪʶ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ in vivo /̔ʘʙʦ ʥʠʟʴʢʠʤ pH ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʏʫʪʣʠʚʽʩʪʴ 

ʟʫʙʽʚ ï ʮʝ ʟʚʠʯʘʡʥʠʡ ʢʣʽʥʽʯʥʠʡ ʧʦʙʽʯʥʠʡ ʝʬʝʢʪ ʾ ʭ ʚʠʙʽʣʶʚʘʥʥʷ ʽ ʚʠʥʠʢʘʻ ʫ ʜʚʦʭ 

ʪʨʝʪʠʥ ʧʘʮʽʻʥʪʽʚ.  

2. ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʝʤʘʣʽ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʧʨʦʪʦʢʦʣʫ ʧʨʦʬʝʩʽʡʥʦʛʦ ʯʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʫ ʨ̔ ʟʥʠʮʶ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʚʣʝʥʦ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʫʛʣʝʮʶ (ʨ=0,001).  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʢʽʣʴʢʦʩʪʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʚʠʙʽʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʩʪʘʪʠʩʪʠʯʥʦ 

ʦʪʨʠʤʘʥʦ ʨʽʟʥʠʮʶ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʷ ʚʫʛʣʝʮʶ ʟʽ ʟʤʽʥʘʤʠ ʚʽʜ 42,46Ñ1,74 ʫ ɯɯ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʜʦ 44,92Ñ1,90 ʫ ɯɯɯ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ  

(ʨ=0,008). ɺʠʷʚʣʝʥʦ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʢʠʩʥʶ ï ʚʽʜ 26,18Ñ0,81 ʜʦ 20,74Ñ1,01   

(ʨ=0,007); ʫʤʽʩʪʫ ʥʘʪʨʽʶ  ï ʚʽʜ 0,57Ñ0,05 ʜʦ 0,224Ñ0,03 (ʨ=0,006); ʢʽʣʴʢʦʩʪʽ 

ʬʪʦʨʫ ï ʚʽʜ 0,02Ñ0,01 ʜʦ 0,05Ñ0,03 (ʨ= 0,004).  

3. ɺ̔ ʢ ʧʘʮʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʥʝ ʤʘʚ ʩʪʘʪʠʩʪʠʯʥʦʾ ʨ̔ ʟʥʠʮʽ. ʇʨʠ 

ʘʥʘʣʽʟʽ ʽʥʜʝʢʩʫ ʂʇɺ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʚʽʜʩʦʪʦʢ ʪʠʭ, ʷʢʽ ʤʘʣʠ 

ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʂʇɺ ï 5, ʫ ʛʨʫʧʘʭ ɯ ̔ ɯɯ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʘʚ 17,65%  ̔19,35% 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʩʪʘʥʦʚʠʣʦ ʧʦ 6 ʧʘʮʽʻʥʪʽʚ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ. ɯɯɻɿ ʫ 

ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʜʦ ʣʽʢʫʚʘʥʥʷ ʥʝ ʤʘʚ ʜʦʩʪʦʚʽʨʥʦ ʾ ʨ̔ ʟʥʠʮʽ ʡ ʜʣʷ 
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ʧʘʮʽʻʥʪʽʚ ɯ ʛʨʫʧʠ ʩʢʣʘʜʘʚ 0,559Ñ0,504, ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ ɯɯ ï 0,452Ñ0,568. 

ʇʦʢʘʟʥʠʢʠ OHI-S ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʫ ʪʝʨʤʽʥʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ 

ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ ʪʘʢʦʞ ʥʝ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʦ ʾ ʨʽʟʥʠʮʽ: ʫ 

ʧʘʮʽʻʥʪʽʚ ɯ ʛʨʫʧʠ ï 0,462Ñ0,408, ɯɯ ʛʨʫʧʠ ï 0,484Ñ0,448. ʇʦʢʘʟʥʠʢ ʈʄɸ ʜʣʷ ɯ 

ʛʨʫʧʠ ʩʢʣʘʜʘʚ 0,210Ñ0,165, ʜʣʷ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ï 0,231Ñ0,166. ʉʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʫ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧʘʭ ʟʘ ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ ʩʢʣʘʜʘʣʠ 

0,977Ñ0,016, ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ï 900,246Ñ18,398.   

ʇʦʢʘʟʥʠʢ ɯɯɻɿ ʯʝʨʝʟ ʦʜʥʫ ʜʦʙʫ ʧʽʩʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʽʩʪʦʪʥʦ ʟʤʽʥʠʚʩʷ ʚ ʙʽʢ 

ʧʦʛʽʨʰʝʥʥʷ (ʨ=0,0002) ʫ ʧʘʮʽʻʥʪʽʚ ʽ ɯ, ʽ ɯɯ ʛʨʫʧ. ʇʦʛʽʨʰʠʚʩʷ ʽʥʜʝʢʩ ʈʄɸ ʚ 

ʪʝʨʤʽʥʠ ʜʦ ̔ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʚʪʨʫʯʘʥʥʷ (ʨ=0,0001). ʊɽʈ-ʪʝʩʪ ʟʤʽʥʶʚʘʚʩʷ ʚʽʜ 

3,47Ñ0,25 ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʚ ʧʘʮʽʻʥʪʽʚ ɯ ʛʨʫʧʠ  ̔3,12Ñ0,17 ʫ ʧʘʮʽʻʥʪʽʚ ɯɯ 

ʛʨʫʧʠ ʜʦ 3,14Ñ0,25  ̔3,47Ñ0,27, 3,25Ñ0,27  ̔3,09Ñ0,29 ʚʽʜʧʦʚʽʜʥʦ, ʫ ʪʝʨʤʽʥʠ 1 

ʜʦʙʘ  ̔3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʙʝʟ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʟʥʘʯʝʥʴ. ɯʥʜʠʢʘʮʽʷ 

ʟʫʙʥʦʛʦ ʥʘʣʴʦʪʫ  ̔ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ ʟʘʩʚʽʜʯʠʣʘ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʫ ʛʨʫʧʘʭ ɯ  ̔ɯɯ 

ʯʝʨʝʟ 1 ʜʦʙʫ  ̔ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʟ ʜʦʩʪʦʚʽʨʥʦ  ʁʨʽʟʥʠʮʝʁ  (ʨ=0,01), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʤʽʥʠ ʤʽʢʨʦʨʝʣʴʻʬʫ ʝʤʘʣʽ, ʷʢʘ ʥʝ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʥʘʚʽʪʴ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʣʴʦʨʫ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʜʦʩʪʦʚʽʨʥʫ ʨʽʟʥʠʮ ʁ

ʟʥʘʯʝʥʴ ʚʠʷʚʣʝʥʦ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ  ̔ʯʝʨʝʟ 

1 ʜʦʙʫ ʧʽʩʣʷ ʾʾ ʟʘʚʝʨʰʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʚ ʧʘʮʽʻʥʪʽʚ ɯ  ̔ɯɯ ʛʨʫʧ ʫ 

ʪʝʨʤʽʥ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʦ 

ʟʤʽʥʠʣʠʩʷ ʚ ʙʽʢ ʧʦʛʽʨʰʝʥʥʷ ʚʽʜʥʦʩʥʦ ʟʥʘʯʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ 

ʧʨʦʮʝʜʫʨʠ, ʟ̔ ʜʦʩʪʦʚʽʨʥʠʤ ʧʦʢʘʟʥʠʢʦʤ (ʨ= 0,0001). 

4. ʇʦʢʘʟʥʠʢ, ʷʢʠʡ ʤʘʚ ʜʦʩʪʦʚʽʨʥʫ ʨ̔ ʟʥʠʮʶ, ʩʪʦʩʫʚʘʚʩʷ ʢʽʣʴʢʦʩʪʽ Na ʚ 

ʛʨʫʧʘʭ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʦ  ̔ ʯʝʨʝʟ 1 ʜʦʙʫ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ 

(ʨ=0,02) ʽ ʢʽʣʴʢʦʩʪʽ ʂ, ̔ ʟ ʜʦʩʪʦʚʽʨʥʦʶ ʨʽʟʥʠʮʝʶ (ʨ=0,03). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʨʥʦʛʦ ʟ̔ ʩʪʘʚʣʝʥʥʷ ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ 1 ʜʦʙʫ 

ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʫ ʨ̔ ʟʥʠʮʶ ʚʩʪʘʥʦʚʣʝʥʦ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʟʥʘʯʝʥʥʷ 

ʨʅ ʤʽʞ ʛʨʫʧʘʤʠ ɯ ̔ ɯɯ (ʨ=0,024). ʇʦʢʘʟʥʠʢ ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʚ ɯ ʛʨʫʧʽ ʜʦ 
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ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ 2,83Ñ0,77, ʯʝʨʝʟ 1 ʜʦʙʫ ï 3,22Ñ1,2, ʙʝʟ ʜʦʩʪʦʚʽʨʥʦʾ 

ʨ̔ ʟʥʠʮʽ. ɼʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʚôʷʟʢʦʩʪʽ ʚ ɯɯ ʛʨʫʧʽ ʪʘʢʦʞ ʥʝ ʚʠʷʚʣʝʥʦ. 

5. ʇʨʠ ʚʠʚʯʝʥʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʽʥʜʝʢʩʫ ʂʇɺ ʚʠʷʚʣʝʥʦ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʟ 

ɯɯɻɿ (ʨ=0,001), ʢʽʣʴʢʽʩʪʶ ʂ (ʨ=0,01), ʉʘ (ʨ=0,04)  ̔ʈ (ʨ=0,03) ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ, 

ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ (ʨ=0,01)  ̔ ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

(ʨ=0,006). ʊʘʢʦʞ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʧʨʷʤʠʡ ʩʠʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʽʥʜʝʢʩʘʤʠ ʈʄɸ, 

ʆʅɯ-S ̔  ʪʝʩʪʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʝʤʘʣʽ. ɺʠʷʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʟ̔ ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ 

(ʨ=0,019)  ̔ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ (ʨ=0,013). 

ɺʟʘʻʤʦʟʚôʷʟʦʢ ʩʪʘʥʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʷʢʠʡ ʧʨʦʷʚʣʷʪ̒ʴʩʷ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʽʥʜʝʢʩʫ ʈʄɸ, ʥʘʷʚʥʠʡ ʟ ɯɯɻɿ (ʨ=0,001), ʽʥʜʝʢʩʦʤ ʆʅɯ-S (ʨ=0,02), 

ʊɽʈ-ʪʝʩʪʦʤ (ʨ=0,008), ʧʨʦʷʚʘʤʠ ʟʤʽʥ ʨʅ (ʨ=0,04)  ̔ʪʦʚʱʠʥʦʶ ʝʤʘʣʽ (ʨ=0,008). 

ʇʦʢʘʟʥʠʢʠ ʢʦʣʴʦʨʫ ʟʫʙʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚôʷʟʢʦʩʪʽ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ (ʨ=0,03) 

 ̔ ʤʘʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʂ (ʨ=0,01), ʉʘ (ʨ=0,008) ʫ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʪʘ ʨʅ 

(ʨ=0,007). ʊʦʚʱʠʥʘ ʝʤʘʣʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʘ ʟ ̔ ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ (ʨ=0,006). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʤʘʻ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʟ̔ ʢʽʣʴʢʽʩʪʶ ʧʣʦʤʙʦʚʘʥʠʭ, ʚʠʜʘʣʝʥʠʭ  ̔ʢʘʨʽʦʟʥʠʭ 

ʟʫʙʽʚ  ̔ʚʧʣʠʚʘʻ ʥʘ ʾʭʥʶ ʯʫʪʣʠʚʽʩʪʴ ʧʽʩʣʷ ʧʨʦʮʝʜʫʨʠ ʚʠʙʽʣʶʚʘʥʥʷ.  
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ʇʈɸʂʊʀʏʅɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

1. ʅʝʦʙʭʽʜʥʦ ʟʚʘʞʘʪʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʟʥʠʮʽ ʚ ʢʣʽʥʽʯʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʙʽʣʶʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 35% ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ  ̔ 44% ʧʝʨʦʢʩʠʜʫ 

ʢʘʨʙʘʤʽʜʫ. ʅʘʚʽʪʴ ʛʽʛʽʻʥʽʯʥʝ ʯʠʱʝʥʥʷ ʟʫʙʽʚ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʟʘʙʝʟʧʝʯʠʪʴ ʝʬʝʢʪ 

ʚʠʙʽʣʶʚʘʥʥʷ. 

2.  ʇʨʦʛʥʦʟʫʶʯʠ ʷʢ̔ʩʪɹ ʚʠʙʽʣʶʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʟʚʝʨʪʘʪʠ 

ʥʘ ʚôʷʟʢʽʩʪʴ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʢʽʣʴʢʽʩʪʴ ʂ, ʉʘ  ̔ʨʅ.  

3. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʙʽʣʶʚʘʥʥʷ ʡ ʧʦʩʣʘʙʣʝʥʥʷ ʡʦʛʦ 

ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʥʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʽ ʪʚʝʨʜʽ ʪʢʘʥʠʥʠ ʟʫʙʽʚ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ 

ʢʦʤʧʣʝʢʩʥʝ ʢʣʽʥʽʯʥʝ ʽ ʣʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʙʠʨʘʶʯʠ ʧʨʝʧʘʨʘʪ ʜʣʷ 

ʚʠʙʽʣʶʚʘʥʥʷ, ʜʦʮʽʣʴʥʦ ʥʘʩʘʤʧʝʨʝʜ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʽʥʜʝʢʩ ʂʇɺ, ʚʠʢʦʥʫʚʘʪʠ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʦʚʱʠʥʠ ʝʤʘʣʽ ʪʘ ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘʜʣʷ ʟʥʠʞʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʛʽʧʝʨʝʩʪʝʟʽʾ 

ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ. 

4. ʅʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʪʦʚʱʠʥʫ ʝʤʘʣʽ, ʪʦʤʫ ʱʦ ʚʽʜ ʥʝʾ ʟʘʣʝʞʠʪʴ 

ʢʦʣʽʨ ʟʫʙʽʚ. ʉʣʽʜ ʥʝ ʪʽʣʴʢʠ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʧʘʮʽʻʥʪʘ ʥʘ ʙʘʞʘʥʥʽ ʟʤʽʥʠʪʠ 

ʢʦʣʽʨ ʟʫʙʽʚ, ʘ ʡ ʜʦʚʦʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʙʽʣʶʚʘʥʥʷ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ, ʽ ʧʨʦʚʝʜʝʥʥʷ ʂʊ ʟʫʙʽʚ ʪʘ ʢʽʩʪʦʢ ʚʝʨʭʥʴʦʾ ʡ ʥʠʞʥʴʦʾ ʱʝʣʝʧ. 

5. ʅʝʦʙʭʽʜʥʦ ʥʘʧʨʘʚʣʪ̫ʠ ʧʘʮʽʻʥʪʘ ʥʘ ʩʠʩʪʝʤʘʪʠʯʥʽ ʦʛʣʷʜʠ ʚ ʣʽʢʘʨʷ-

ʩʪʦʤʘʪʦʣʦʛʘ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʛʣʷʜʫ ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʟʘʜʣʷ 

ʧʽʜʪʨʠʤʘʥʥʷ ʷʢʠʭ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʫ ʛʽʛʽʻʥʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʟ 

ʧʨʦʚʝʜʝʥʥʷʤ ʤʦʪʠʚʘʮʽʡʥʦʾ ʙʝʩʽʜʠ ʱʦʜʦ ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʣʝʞʥʦʾ ʛʽʛʽʻʥʠ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ.  
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ʪʝʤʦʶ çɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʝʤʘʣʽ ʟʫʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʇʦʣʪʘʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫè, ʤ. 

ʇʦʣʪʘʚʘ, 29 ʚʝʨʝʩʥʷ 2021 ʨʦʢʫ; ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 100-ʨʽʯʯʶ ʇɼʄʋ, 

ʟʘ ʪʝʤʦʶ çɺʧʣʠʚ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʛʽʛʽʻʥʽʯʥʠʭ ʧʨʦʮʝʜʫʨ, ʥʘ 

ʨʝʩʪʘʚʨʘʮʽʾ ʜʝʬʝʢʪʽʚ ʪʚʝʨʜʠʭ ʪʢʘʥʠʥ ʟʫʙʽʚ ʧʨʠʰʠʡʢʦʚʦʾ ʜʽʣʷʥʢʠ ʚ ʢʦʥʪʝʢʩʪʽ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷè, ʤ. ʇʦʣʪʘʚʘ, 7-8 ʞʦʚʪʥʷ 2021 ʨʦʢʫ; ʥʘ 

ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʚ 

ʦʥʢʦʩʪʦʤʘʪʦʣʦʛʽʾè ʟʘ ʪʝʤʦʶ çɺʧʣʠʚ ʚʽʜʙʽʣʶʶʯʠʭ ʘʛʝʥʪʽʚ ʥʘ ʪʚʝʨʜʽ ʪʢʘʥʠʥʠ 

ʟʫʙʽʚ ʪʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘè, ʤ. ʇʦʣʪʘʚʘ, 17-18 ʣʶʪʦʛʦ 2022 

ʨʦʢʫ. 
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