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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʇʨʦʛʨʝʩ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ʥʘ ʩʴʦʛʦʜʥʽʰʥʴʦʤʫ ʝʪʘʧʽ 

ʧʦʚôʷʟʘʥʠʡ ʟ ʰʠʨʦʢʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʤʝʜʠʯʥʫ ʧʨʘʢʪʠʢʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ, ʦʧʝʨʘʪʠʚʥʠʭ 

ʫʪʨʫʯʘʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʚʠʜʽʚ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʥʪʽʚ ʽ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʚʩʝ ʞʠʪʪʷ ʚ ʦʨʛʘʥʽʟʤʽ ʭʚʦʨʠʭ [1, 2, 3]. 

ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʙʽʦʤʝʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ [4, 5, 6, 7, 8, 9]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʙʫʨʭʣʠʚʠʡ ʧʨʦʛʨʝʩ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʰʦʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʠʨʽʰʝʥʠʤʠ ʧʠʪʘʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʤʦʨʬʦʣʦʛʽʶ ʦʨʛʘʥʽʚ, ʟʘʛʦʻʥʥʷ ʩʪʚʦʨʝʥʠʭ ʟôʻʜʥʘʥʴ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʤʽʩʮʝʚʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ [10, 11, 12, 13]. 

ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʪʘ ʤʦʜʠʬʽʢʘʮʽʷ ʚʽʜʦʤʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʚʠʜʠ ʤʘʪʝʨʽʘʣʽʚ ʟ ʥʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘʣʝ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʤʝʜʠʮʠʥʽ ʥʘʥʦʢʦʤʧʦʟʠʪʥʠʭ ʪʘ ʥʘʥʦʤʦʜʠʬʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ 

ʩʫʯʘʩʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʦʙʤʝʞʝʥʘ [14, 15, 16, 17]. 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʦʨʛʘʥʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʘʥʘʪʦʤʽʯʥʽ ʧʝʨʝʙʫʜʦʚʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʽ ʥʘʷʚʥʦʩʪʽ ʜʝʬʝʢʪʽʚ ʥʘ ʧʦʚʝʨʭʥʽ 

ʥʠʪʦʢ. ʇʦʨʷʜ ʟ ʭʘʨʘʢʪʝʨʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʪʢʘʥʠʥ ʥʘ ʯʫʞʦʨʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʫ ʚʠʛʣʷʜʽ 

ʟʘʧʘʣʴʥʦʾ-ʽʥʬʽʣʴʪʨʘʪʠʚʥʦʾ ʨʝʘʢʮʽʾ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʠʭ ʜʝʬʝʢʪʽʚ ʥʘ ʧʦʚʝʨʭʥʽ 

ʥʠʪʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʠʣʝʥʝ ʚʽʜʢʣʘʜʝʥʥʷ ʬʽʙʨʠʥʫ, ʩʢʫʧʯʝʥʥʷ ʝʨʠʪʨʦʮʠʪʽʚ, 

ʪʨʦʤʙʦʮʠʪʽʚ, ʱʦ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʤʽʢʨʦʪʨʦʤʙʽʚ. ʆʩʦʙʣʠʚʦ ʚʠʨʘʞʝʥʫ ʨʝʘʢʮʽʶ 

ʚʠʢʣʠʢʘʶʪʴ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʨʦʟʩʤʦʢʪʫʶʪʴʩʷ [18]. 

ʊʘʢʦʞ ʚʠʚʯʘʶʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʨʭʥʽ ʨʘʥʠ ʧʝʯʽʥʢʠ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʚʦʛʦ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʣʽʤʝʨʫ ʬʪʦʨʦʧʣʘʩʪʘ-4 ʫ ʷʢʦʩʪʽ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʩʧʦʩʦʙʫ ʟʘʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ʜʝʬʝʢʪʽʚ ʧʝʯʽʥʢʠ ʧʽʩʣʷ ʨʝʟʝʢʮʽʾ [19]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʩʪʚʦʨʝʥʽ ʭʽʨʫʨʛʽʯʥʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 
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ʷʢʽ ʤʽʩʪʷʪʴ ʚʫʛʣʝʮʝʚʽ ʥʘʥʦʪʨʫʙʢʠ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʠ ʩʨʽʙʣʘ [20]. ʉʨʽʙʣʦ ʻ ʩʠʣʴʥʠʤ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʤ ʘʛʝʥʪʦʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʢʦʣʦʾʜʥʦʤʫ, ʤʝʪʘʣʝʚʠʭ ʪʘ 

ʽʦʥʥʠʭ ʬʦʨʤʘʭ [21].  

ɺʣʘʩʪʠʚʦʩʪʽ ʮʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝ ʚʠʚʯʝʥʽ ʽ ʧʦʪʨʝʙʫʶʪʴ 

ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʽ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʊʝʤʘ 

ʜʠʩʝʨʪʘʮʽʾ ʦʙʛʦʚʦʨʝʥʘ ʪʘ ʟʘʪʚʝʨʜʞʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥʽ ʚʯʝʥʦʾ ʨʘʜʠ ʤʝʜʠʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ                        

ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ (ʧʨʦʪʦʢʦʣ ˉ 4 ʚʽʜ 17 ʢʚʽʪʥʷ 2014 ʨ), ʥʘ ʟʘʩʽʜʘʥʥʽ ʧʨʦʙʣʝʤʥʦʾ 

ʢʦʤʽʩʽʾ ʄʆɿ ʽ ɸʄʅ ʋʢʨʘʾʥʠ çʄʦʨʬʦʣʦʛʽʷ ʣʶʜʠʥʠè (ʧʨʦʪʦʢʦʣ ˉ 36 ʚʽʜ 

2.12.2013 ʨ)  

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʭʦʜʠʪʴ ʽʟ ʮʽʣʴʦʚʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʥʘʥʦʩʪʨʫʢʪʫʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʥʦʩʠʩʪʝʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʥʘ 2010-2014ʨ.,ò 

ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤʦʢ 4.1. çɹʽʦʩʫʤʽʩʥʽʩʥʽ ʥʘʥʦʩʪʨʫʢʪʫʨʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ: ʚʟʘʻʤʦʜʽʷ 

ʟ ʙʽʦʣʦʛʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʙʝʟʧʝʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʘʩʦʙʠ ʽ ʤʝʪʦʜʠ ʢʝʨʦʚʘʥʦʾ 

ʜʦʩʪʘʚʢʠè ʽ ʻ ʬʨʘʛʤʝʥʪʦʤ ʧʣʘʥʦʚʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʾ ʭʽʨʫʨʛʽʾ 

ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ 

çʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡè (ʜʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0111U005216), ʜʝ ʘʚʪʦʨ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʢʦʥʘʚʮʝʤ 

ʬʨʘʛʤʝʥʪʫ ʚʢʘʟʘʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ. ɸʚʪʦʨ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʪʠ 

ʚʠʚʯʠʚ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʟʘʜʥʴʦʾ ʯʝʨʝʚʥʦʾ 

ʩʪʽʥʢʠ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʦʢʘʟʘʚ, ʱʦ ʥʦʚʠʡ 

ʭʽʨʫʨʛʽʯʥʠʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʽ 

ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ, ʥʝ ʚʠʢʣʠʢʘʻ ʚʠʨʘʞʝʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʰʚʠʜʢʦ 

ʚ̔ ʜʤʝʞʦʚʫʻʪʴʩʷ ʚʽʜ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ ʪʦʥʢʦʶ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʶ ʢʘʧʩʫʣʦʶ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʘʥʘʪʦʤʽʯʥʦʾ ʧʝʨʝʙʫʜʦʚʠ 

ʦʨʛʘʥʽʚ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʥʦʚʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, 
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ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ɺʠʚʯʠʪʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʽ ʧʨʦʚʝʩʪʠ 

ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʾʭ ʨʝʘʢʮʽʾ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʽʤʧʣʘʥʪʘʮʽʶ ʢʣʘʩʠʯʥʠʭ 

ʧʦʣʽʬʽʣʘʤʝʥʪʥʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ. 

2. ʇʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʧʝʯʽʥʮʽ ʪʘ 

ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʥʘ ʽʤʧʣʘʥʪʘʮʽʶ ʢʣʘʩʠʯʥʦʛʦ ʤʦʥʦʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ. 

3. ɺʠʟʥʘʯʠʪʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʤʝʭʘʥʽʯʥʽ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ, ʤʘʥʽʧʫʣʷʮʽʡʥʽ ʪʘ 

ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʦʚʠʭ ʚʠʜʽʚ ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ 

ʩʨʽʙʣʘ, ʽ ʧʦʨʽʚʥʷʪʠ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʣʘʩʠʯʥʦʛʦ 

ʧʦʣʽʬʽʣʘʤʝʥʪʥʦʛʦ ʪʘ ʤʦʥʦʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

4. ɺʠʟʥʘʯʠʪʠ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʚʠʢʣʠʢʘʥʽ 

ʽʤʧʣʘʥʪʘʮʽʻʶ ʥʦʚʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ, ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ 

ʩʨʽʙʣʘ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʢʣʘʩʠʯʥʦʛʦ 

ʤʦʥʦʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʘʭ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʚʫʛʣʝʮʝʚʠʤʠ 

ʥʘʥʦʪʨʫʙʢʘʤʠ ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʟ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʷʢʽʩʥʠʡ ʪʘ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʟʤʽʥ ʢʣʽʪʠʥʥʦʛʦ 

ʩʢʣʘʜʫ ʦʨʛʘʥʽʚ ʫ ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʧʦʻʜʥʘʥʥʽ ʽʟ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ, ʤʝʭʘʥʽʯʥʠʤʠ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʦʚʠʭ ʭʽʨʫʨʛʽʯʥʠʭ 

ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʚʫʛʣʝʮʝʚʠʤʠ 

ʥʘʥʦʪʨʫʙʢʘʤʠ ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʟ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ï ʽʤʧʣʘʥʪʘʮʽʷ ʨʽʟʥʠʭ ʰʦʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʫ ʧʝʯʽʥʢʫ ʪʘ ʩʢʝʣʝʪʥʽ ʤôʷʟʠ, ʤʦʨʬʦʣʦʛʽʯʥʠʡ ī ʜʣʷ ʦʮʽʥʢʠ ʢʣʽʪʠʥʥʦʛʦ 
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ʩʢʣʘʜʫ ʨʘʥʠ, ʩʪʘʥʫ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʥʘʷʚʥʦʩʪʽ ʤʽʞʢʣʽʪʠʥʥʦʛʦ 

ʥʘʙʨʷʢʫ, ˇʝʥʝʟʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ; ʤʦʨʬʦʤʝʪʨʠʯʥʠʡ ï ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ; ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ī ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʙʘʚʦʢ ʥʘʥʦʢʦʤʧʦʟʠʪʽʚ ʫ ʧʦʣʽʧʨʦʧʽʣʝʥʽ; 

ʤʝʭʘʥʽʯʥʠʡ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʠʪʢʠ ʫ ʧʝʪʣʽ ʪʘ ʚʫʟʣʽ; ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ī ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ; ʩʪʘʪʠʩʪʠʯʥʠʡ ï ʜʣʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚ 

ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: ʇʨʦʚʝʜʝʥʘ ʧʦʨʽʚʥʷʣʴʥʘ 

ʦʮʽʥʢʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʟʘʜʥʴʦʾ ʯʝʨʝʚʥʦʾ 

ʩʪʽʥʢʠ ʧʨʠ ʫʰʠʚʘʥʥʽ ʧʦʣʽʬʽʣʘʤʝʥʪʥʠʤ ʰʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ ʽ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʝʜʦʣʽʢʠ, ʧʨʠʪʘʤʘʥʥʽ ʮʠʤ ʚʠʜʘʤ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʽ 

ʧʨʦʷʚʣʷʣʠʩʷ ʟʘʪʷʞʥʦʶ ʟʘʧʘʣʴʥʦʶ ʨʝʘʢʮʽʻʶ ʫ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ, ʷʢʘ ʟʙʝʨʽʛʘʣʠʩʷ 

ʜʦ ʢʽʥʮʝʚʠʭ ʪʝʨʤʽʥʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʪʢʘʥʠʥʘʭ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʤʦʥʦʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʰʦʚʢʦʤ ʽ ʢʘʧʨʦʥʦʤ, ʤʘʶʪʴ ʥʝʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. 

ɺʧʝʨʰʝ ʜʦʚʝʜʝʥʦ, ʱʦ ʥʦʚʠʡ ʭʽʨʫʨʛʽʯʥʠʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʽ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ, ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʪʢʘʥʠʥʠ ʥʝ ʚʠʢʣʠʢʘʻ ʚʠʨʘʞʝʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʰʚʠʜʢʦ 

ʚʽʜʤʝʞʦʚʫʻʪʴʩʷ ʚʽʜ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ ʪʦʥʢʦʶ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʶ ʢʘʧʩʫʣʦʶ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʽʨʫʨʛʽʯʥʦʤʫ ʰʦʚʥʦʤʫ ʤʘʪʝʨʽʘʣʫ ʟ 

ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ, ʧʨʠʪʘʤʘʥʥʘ 

ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʷʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 30 ʜʽʙ.  

ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʤʦʜʠʬʽʢʘʮʽʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ 

ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʟ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʚʠʜʠ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʟʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʧʝʨʝʚʘʞʘʻ ʢʣʘʩʠʯʥʽ, ʷʢ ʧʦʣʽʬʽʣʘʤʝʥʪʥʽ, ʪʘʢ ʽ ʤʦʥʦʬʽʣʘʤʝʥʪʥʽ, ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʄʦʨʬʦʣʦʛʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʪʘ 
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ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʫ ʤʝʜʠʯʥʫ ʧʨʘʢʪʠʢʫ ʥʦʚʠʭ ʚʠʜʽʚ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʭʚʦʨʠʭ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʪʘ 

ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʝʨʝʙʫʚʘʥʥʷ ʭʚʦʨʠʭ ʫ ʩʪʘʮʽʦʥʘʨʽ, ʱʦ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʢʣʽʥʽʢʫ.  

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʽ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʥʘ ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ, ʷʢʽ ʚʥʘʩʣʽʜʦʢ ʚʠʨʘʞʝʥʦʛʦ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʛʥʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʄʦʨʬʦʣʦʛʽʯʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʙʽʣʴʰ 

ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ ʤʦʥʦʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫ ʤʘʪʝʨʽʘʣʠ ʣʝʢʮʽʡ ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʥʷʪʴ ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ʆʜʝʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ (ʧʨʦʪʦʢʦʣ ˉ 7 ʚʽʜ 14.02.2017 ʨʦʢʫ); ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʚʽʜ 20.02.2017 ʨʦʢʫ); 

ʢʘʬʝʜʨʠ ʥʦʨʤʘʣʴʥʦʾ ʘʥʘʪʦʤʽʾ, ʛʽʩʪʦʣʦʛʽʾ, ʮʠʪʦʣʦʛʽʾ, ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ʽ 

ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʧʨʦʪʦʢʦʣ 

ˉ 7 ʚʽʜ 06.02.2017 ʨʦʢʫ); ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ, ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ ʪʘ 

ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ɿʘʧʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

(ʧʨʦʪʦʢʦʣ ˉ 7 ʚʽʜ 19.01.2017 ʨʦʢʫ); ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ʪʘ ʛʽʩʪʦʣʦʛʽʾ 

ɼɺʅɿ çʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè (ʧʨʦʪʦʢʦʣ ˉ 8 ʚʽʜ 06.02.2017 

ʨʦʢʫ); ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ʽʤ. ʄ.ɻ. ʊʫʨʢʝʚʠʯʘ ɺɼʅɿʋ çɹʫʢʦʚʠʥʩʴʢʠʡ 

ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè (ʧʨʦʪʦʢʦʣ ˉ 37 ʚʽʜ 04.01.2017 ʨʦʢʫ); 

ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ (ʧʨʦʪʦʢʦʣ ˉ 11 

ʚʽʜ 06.02.2017 ʨʦʢʫ); ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ʃʫʛʘʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʧʨʦʪʦʢʦʣ ˉ 7 ʚʽʜ 09.02.2017 ʨʦʢʫ); ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ 

ʣʶʜʠʥʠ ɼɺʅɿ çʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɯ.ʗ. 

ɻʦʨʙʘʯʝʚʩʴʢʦʛʦè (ʧʨʦʪʦʢʦʣ ˉ 8 ʚʽʜ 17.02.2017 ʨʦʢʫ); ʢʘʬʝʜʨʠ ʛʽʩʪʦʣʦʛʽʾ 

ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ 
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(ʧʨʦʪʦʢʦʣ ˉ 7 ʚʽʜ 30.01.2017 ʨʦʢʫ); ʢʘʬʝʜʨʠ ʦʧʝʨʘʪʠʚʥʦʾ ʭʽʨʫʨʛʽʾ ʪʘ 

ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʘʥʘʪʦʤʽʾ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. 

ʄ.ɯ. ʇʠʨʦʛʦʚʘ (ʧʨʦʪʦʢʦʣ ˉ 3 ʚʽʜ 31.01.2017 ʨʦʢʫ); ʢʘʬʝʜʨʠ ʧʘʪʦʣʦʛʽʯʥʦʾ 

ʘʥʘʪʦʤʽʾ, ʩʫʜʦʚʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʧʨʘʚʘ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ (ʧʨʦʪʦʢʦʣ ˉ 7 ʚʽʜ 09.02.2017 ʨʦʢʫ); ʢʘʬʝʜʨʠ 

ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. 

ʇʠʨʦʛʦʚʘ (ʧʨʦʪʦʢʦʣ ˉ 9 ʚʽʜ 20.02.2017 ʨʦʢʫ); ʢʘʬʝʜʨʠ ʘʥʘʪʦʤʽʾ ʣʶʜʠʥʠ 

ɺɼʅɿʋ çʋʢʨʘʾʥʩʴʢʘ ʤʝʜʠʯʥʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʘ ʘʢʘʜʝʤʽʷè (ʧʨʦʪʦʢʦʣ ˉ 13 ʚʽʜ 

08.02.2017 ʨʦʢʫ); ʢʘʬʝʜʨʠ ʥʦʨʤʘʣʴʥʦʾ ʘʥʘʪʦʤʽʾ ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɼʘʥʠʣʘ ɻʘʣʠʮʴʢʦʛʦ (ʧʨʦʪʦʢʦʣ ˉ 9 ʚʽʜ 21.02.2017 

ʨʦʢʫ). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɿʜʦʙʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʚʠʟʥʘʯʠʚ ʤʝʪʫ ʽ 

ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʦʙʠʩʪʦ ʧʨʦʚʽʚ ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʥʘʧʠʩʘʚ ʚʩʽ ʨʦʟʜʽʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʩʘʤʦʩʪʽʡʥʦ ʨʝʘʣʽʟʫʚʘʚ ʧʣʘʥ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʈʘʟʦʤ ʟ̔ 

ʢʝʨʽʚʥʠʢʦʤ ʧʨʦʚʽʚ ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʬʦʨʤʫʣʶʚʘʚ 

ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʘ 

ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʚ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʟʥʘʯʥʘ ʨʦʣʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʟʘʚʜʘʥʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʣʝʞʠʪʴ ʘʚʪʦʨʫ ʜʘʥʦʾ ʨʦʙʦʪʠ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ 

ʦʧʨʠʣʶʜʥʶʚʘʣʠʩʷ ʥʘ II ʥʘʫʢʦʚʽʡ ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 

ʤʝʜʠʮʠʥʠ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè (ɺʽʥʥʠʮʷ, 2012); ʥʘ XII ʅʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʈʘʥʠ ʡ ʚʠʨʘʟʢʠ, ʨʘʥʦʚʘ 

ʽʥʬʝʢʮʽʷ, ʩʪʦʧʘ ʜʽʘʙʝʪʠʢʘ. ʇʣʘʩʪʠʢʘ ʪʘ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʞʠʚʠʭ ʪʢʘʥʠʥè 

(ʂʠʾʚ, 2012); ʥʘ VII ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ-

ʤʝʜʠʢʽʚ (ʂʫʨʩʴʢ, 2013); ʥʘ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ          

çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʤʝʜʠʮʠʥʠè (ʉʫʤʠ, 2013); ʥʘ 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ï ʧʨʦʛʨʝʩ ʤʝʜʠʮʠʥʠ ʤʘʡʙʫʪʥʴʦʛʦè (ʂʠʾʚ, 2015); 
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ʥʘ XV ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʂʣʽʥʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʢʣʠʢʠ ʚ ʝʪʘʧʥʽʡ ʪʘ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽʡ ʭʽʨʫʨʛʽʾ. ɺʦʛʥʝʧʘʣʴʥʽ ʪʘ 

ʧʦʙʫʪʦʚʽ ʧʦʨʘʥʝʥʥʷ, ʪʘ ʟôʻʜʥʘʥʥʷ ʞʠʚʠʭ ʪʢʘʥʠʥ, ʩʠʥʜʨʦʤ ʜʽʘʙʝʪʠʯʥʦʾ ʩʪʦʧʠè 

(ʂʠʾʚ, 2015). 

ʉʝʨʪʠʬʽʢʘʪʠ. ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ɯ. 

ʇʠʨʦʛʦʚʘ. XII ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ. 

ʇʝʨʰʠʡ ʢʨʦʢ ʚ ʥʘʫʢʫ. ʤ. ɺʽʥʥʠʮʷ, 2016 ʨʦʢʫ. ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ. ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʪʨʘʪʝʛʽʾ, ʪʘʢʪʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʘʥʪʠʩʝʧʪʠʢʽʚ, ʜʝʟʽʥʬʝʢʪʘʥʪʘʥʪʽʚè ʧʨʠʩʚʷʯʝʥʽʡ 150-

ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɼʘʥʠʣʘ ʂʠʨʠʣʦʚʠʯʘ ɿʘʙʦʣʦʪʥʦʛʦ. ʤ. ɺʽʥʥʠʮʷ, 2016 

ʨʦʢʫ. 

ʇʫʙʣʽʢʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʚʥʽʩʪʶ ʚʽʜʦʙʨʘʞʝʥʽ ʚ 11 

ʨʦʙʦʪʘʭ ʟ ʥʠʭ  5 ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ (ʫ ʪʦʤʫ ʯʠʩʣʽ 1  ʚ ɸʚʩʪʨʽʾ, 1  

ʦʜʥʦʦʩʽʙʥʘ); ʨʝʰʪʫ  ʫ ʤʘʪʝʨʽʘʣʘʭ ʽ ʪʝʟʘʭ ʢʦʥʬʝʨʝʥʮʽʾ. 
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ʈʆɿɼɯʃ 1 

ɺɿɸɭʄʆɼɯʗ ʍɯʈʋʈɻɯʏʅʀʍ ʐʆɺʅʀʍ ʄɸʊɽʈɯɸʃɯɺ  

ɿ ʆɻɸʅɸʄʀ ʊɸ ʉʀʉʊɽʄɸʄʀ ʆʈɻɸʅɯɿʄʋ 

(ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ) 

 

1.1 ʉʫʯʘʩʥʽ ʧʦʛʣʷʜʠ ʥʘ ʚʟʘʻʤʦʜʽʶ ʽʤʧʣʘʥʪʘʪʽʚ ʟ ʦʨʛʘʥʘʤʠ  

 

 ɿʘʛʘʣʴʥʦ ʚʽʜʦʤʦ, ʱʦ ʟʥʘʭʦʜʷʯʠʩʴ ʫ ʪʢʘʥʠʥʘʭ ʦʨʛʘʥʽʟʤʫ, ʙʫʜʴ-ʷʢʠʡ 

ʯʫʞʦʨʽʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʚʠʢʣʠʢʘʻ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ, ʽ ʫ ʧʦʜʘʣʴʰʦʤʫ ʥʝʨʽʜʢʦ 

ʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʛʥʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [5, 22, 23, 

24]. ʆʜʥʠʤ ʟ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʟʘʧʘʣʝʥʥ̫, ʤʦʞʝ ʙʫʪʠ 

ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟôʻʜʥʘʥʥʷ, ʷʢʠʡ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʤʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʫ ʪʽʣʽ ʣʶʜʠʥʠ ʥʘ ʪʨʠʚʘʣʠʡ ʯʘʩ [25, 26, 27]. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʯʘʩʫ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʦʨʛʘʥʽʟʤ ʨʝʘʛʫʻ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʽʤʧʣʘʥʪʘʪʫ, ʚʠʜʽʣʷʶʪʴ 

ʥʘʩʪʫʧʥʽ ʬʘʟʠ: ʤʠʪʪʻʚʫ, ʢʦʨʦʪʢʦʯʘʩʥʫ ʽ ʪʨʠʚʘʣʫ [28].  

ʄʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʨʝʘʢʮʽʾ ʦʨʛʘʥʫ ʯʠ ʜʽʣʷʥʢʠ ʪʽʣʘ, ʜʝ ʧʨʦʚʦʜʠʪʴʩʷ 

ʽʤʧʣʘʥʪʘʮʽʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʥʠʢʘʶʪʴ ʢʨʦʚʦʚʠʣʠʚʠ, ʥʝʢʨʦʟ ʪʢʘʥʠʥ, ʽʥʬʽʣʴʪʨʘʮʽʷ ʪʘ 

ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʫ ʜʽʣʷʥʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [29]. ʊʦʢʩʠʯʥʽʩʪʴ 

ʜʝʷʢʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʦʙʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʫ ʾʭ ʩʢʣʘʜʽ ʥʝʧʦʣʽʤʝʨʠʟʦʚʘʥʠʭ 

ʤʦʥʦʤʝʨʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʜʠʬʫʥʜʫʚʘʪʠ ʚ ʦʪʦʯʝʥʥʷ ʽ ʫʨʘʞʘʪʠ ʰʢʽʨʥʽ ʧʦʢʨʠʚʠ, 

ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ, ʧʘʨʝʥʭʽʤʘʪʦʟʥʽ ʦʨʛʘʥʠ, ʚʠʢʣʠʢʘʪʠ ʘʣʝʨʛʽʯʥʫ ʨʝʘʢʮʽʶ [30, 31]. 

ɯʤʧʣʘʥʪʘʪ ʜʽʻ ʜʚʦʩʪʦʨʦʥʥʴʦ, ʥʝ ʪʽʣʴʢʠ ʽʤʧʣʘʥʪʘʪ ʚʧʣʠʚʘʻ ʥʘ ʥʘʚʢʦʣʠʰʥʽ 

ʪʢʘʥʠʥʠ, ʘʣʝ ʽ ʪʢʘʥʠʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʤʧʣʘʥʪʘʪ [32, 33]. ʊʢʘʥʠʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʝʨʚʠʥʥʠʤʠ ʢʣʽʪʠʥʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʥʘ ʤʽʩʮʽ ʫʰʢʦʜʞʝʥʥʷ ʪʘ ʧʝʨʝʙʫʚʘʥʥʷ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [34].  

ʇʨʠ ʨʝʟʝʢʮʽʾ ʦʨʛʘʥʫ, ʯʘʩʪʠʥʘ ʡʦʛʦ, ʷʢʘ ʟʘʣʠʰʠʣʘʩʷ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʨʝʛʝʥʝʨʘʮʽʡʥʦʾ ʧʝʨʝʙʫʜʦʚʠ, ʷʢʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʠʥʠ ʦʨʛʘʥʫ, 

ʱʦ ʟʘʣʠʰʠʚʩʷ [35]. ʇʨʦʮʝʩ ʨʝʛʝʥʝʨʘʮʽʾ ʤʦʞʝ ʟʘʪʨʠʤʫʚʘʪʠʩʷ ʫ ʯʘʩʽ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʜʦ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ, ʧʽʜ ʯʘʩ ʡʦʛʦ 
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ʧʦʛʣʠʥʘʥʥ̫  ʢʣʽʪʠʥʘʤʠ ʧʦʪʨʽʙʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʧʨʦʮʝʩ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʩʧʦʚʽʣʴʥʶʻ ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʦʨʛʘʥʫ [36]. 

ʈʦʟʩʤʦʢʪʫʶʯʽ ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʥʝʜʦʣʽʢ  ʥʝʨʝʛʫʣʴʦʚʘʥʠʡ ʯʘʩ 

ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ [37]. ʍʽʨʫʨʛʽʯʥʠʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʧʦʚʽʣʴʥʦʛʦ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʪʘ ʜʦʚʛʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʻ ʫ ʦʨʛʘʥʽʟʤʽ ʟ ʯʘʩʦʤ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʚʦʛʥʠʱʘ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʤʽʥʘʤʠ ʩʪʨʫʢʪʫʨʠ ʪʢʘʥʠʥ ʫ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʦʨʫʰʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ʦʨʛʘʥʫ [38, 39].  

ʇʽʜ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʯʫʞʦʨʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʪʢʘʥʠʥʘʭ ʦʨʛʘʥʽʟʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʢʘʥʠʥʥʠʭ ʨʝʘʢʮʽʡ ʥʘ 

ʧʦʜʨʘʟʥʠʢ. ʇʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 4 ʜʥʽʚ ʨʝʘʢʮʽʷ ʪʢʘʥʠʥʠ ʥʘʩʪʫʧʥʘ: ʥʘʙʨʷʢ ʪʘ 

ʽʥʬʽʣʴʪʨʘʮʽʷ ʣʝʡʢʦʮʠʪʘʤʠ, ʣʽʤʬʦʮʠʪʘʤʠ, ʤʦʥʦʮʠʪʘʤʠ. ɿ 4-ʛʦ ʧʦ 7-ʡ ʜʝʥʴ ʚ 

ʦʨʛʘʥʘʭ ʧʝʨʝʚʘʞʘʶʪʴ ʤʘʢʨʦʬʘʛʠ ʡ ʫʪʚʦʨʶʶʪʴʩʷ ʬʽʙʨʦʙʣʘʩʪʠ. ɿ 7-ʛʦ ʜʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʟ ʬʦʨʤʫʚʘʥʥʷʤ 

ʥʘʚʢʦʣʦ ʤʘʪʝʨʽʘʣʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ [6]. ʇʨʠ ʟʥʠʞʝʥʥʽ ʛʦʩʪʨʦʾ ʬʘʟʠ ʟʘʧʘʣʴʥʦʾ 

ʨʝʘʢʮʽʾ ʫ ʤʽʩʮʽ ʧʝʨʝʙʫʚʘʥʥʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʩʣʷ ʟʚʫʞʝʥʥʷ ʢʘʧ̔ʣʷʨʽʚ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʫ ʥʠʭ ʮʠʨʢʫʣʷʮʽʡʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʧʨʦʥʠʢʣʠʚʦʩʪʽ, 

ʟʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣʦʮʠʪʽʚ ʽ ʟôʷʚʣʷʶʪʴʩʷ ʤʘʢʨʦʬʘʛʠ 

[40]. ʋ ʚʠʧʘʜʢʫ ʘʢʪʠʚʥʦ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʤʘʢʨʦʬʘʛʠ ʟʙʽʣʴʰʫʶʪʴʩʷ ʫ 

ʨʦʟʤʽʨʘʭ ʜʦ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʤʽʢʨʦʤʝʪʨʽʚ. ʇʽʜ ʚʧʣʠʚʦʤ ʤʘʢʨʦʬʘʛʽʚ 

ʫʪʚʦʨʶʶʪʴʩʷ ʛʽʛʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ ʯʫʞʦʨʽʜʥʠʭ ʪʽʣ, ʱʦ ʤʽʩʪʷʪʴ ʜʦ ʜʝʩʷʪʴʦʭ ʽ 

ʙʽʣʴʰʝ ʷʜʝʨ. ɼʣʷ ʟʨʽʣʠʭ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʭʘʨʘʢʪʝʨʥʝ ʧʝʨʠʬʝʨʽʡʥʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʷʜʝʨ ʪʘ ʟʥʘʯʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ (ʜʦ 35 ʽ ʙʽʣʴʰʝ) [41, 42]. ʋ ʮʠʪʦʧʣʘʟʤʽ 

ʮʠʭ ʢʣʽʪʠʥ ʥʝʨʽʜʢʦ ʚʠʷʚʣʷʶʪʴʩʷ ʬʨʘʛʤʝʥʪʠ ʟʨʫʡʥʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʽʥʮʝʚʠʤ 

ʝʪʘʧʦʤ ʚʟʘʻʤʦʜʽʾ ʽʤʧʣʘʥʪʘʪʫ ʽʟ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ ʻ ʤʽʩʮʝʚʘ ʨʝʘʢʮʽʷ 

ʬʽʙʨʦʙʣʘʩʪʽʚ, ʥʘʚʢʦʣʦ ʯʫʞʦʨʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʫʪʚʦʨʝʥʥʷ ʥʘʚʢʦʣʦ ʥʴʦʛʦ 

ʢʘʧʩʫʣʠ. ɸʣʝ ʽ ʧʽʩʣʷ ʮʴʦʛʦ, ʯʫʞʦʨʽʜʥʝ ʪʽʣʦ ʽ ʩʘʤ ʦʨʛʘʥ ʧʽʜʜʘʶʪʴʩʷ ʟʤʽʥʘʤ, ʷʢʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɺʟʘʻʤʦʜʽʷ ʽʤʧʣʘʥʪʘʪʽʚ ʟ ʪʢʘʥʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ ʟʚʦʜʷʪʴʩʷ ʜʦ ʨʝʘʢʮʽʾ 
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ʛʛ̔ʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʯʫʞʦʨʽʜʥʠʭ ʪʽʣ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ ʢʘʧʩʫʣʠ, 

ʪʘʢʦʞ ʨʝʘʢʮʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʩʪʨʫʢʪʫʨʠ ʽʤʧʣʘʥʪʘʪʫ, ʚʽʜ ʤʽʩʮʷ 

ʡʦʛʦ ʽʤʧʣʘʥʪʘʮʽʾ.  

 

1.2 ʈʝʛʝʥʝʨʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʧʝʯʽʥʢʠ  

 

 ʇʝʯʽʥʢʘ ʻ ʥʘʡʙʽʣʴʰʦʶ ʟʘʣʦʟʦʶ ʪʽʣʘ ʣʶʜʠʥʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʧʘʨʝʥʭʽʤʠ 

ʪʘ ʩʪʨʦʤʠ. ʇʘʨʝʥʭʽʤʘ ʧʝʯʽʥʢʠ ʧʨʠʩʪʘʚʣʝʥʘ ʛʝʧʘʪʦʮʠʪʘʤʠ, ʩʪʨʦʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʦʜʠʥʠʮʝʶ ʧʝʯʽʥʢʠ ʻ 

ʧʝʯʽʥʢʦʚʘ ʯʘʩʪʦʯʢʘ, ʷʢʘ ʤʘʻ ʬʦʨʤʫ ʰʝʩʪʠʢʫʪʥʠʢʘ [43, 44]. ɻʝʧʘʪʦʮʠʪʠ ʨʘʟʦʤ ʟ 

ʝʧʽʪʝʣʽʦʮʠʪʘʤʠ ʞʦʚʯʥʦʾ ʧʨʦʪʦʢʠ (ʭʦʣʘʥʛʽʦʮʠʪʘʤʠ) ʧʦʭʦʜʷʪʴ ʟ ʝʤʙʨʽʦʥʘʣʴʥʦʾ 

ʝʥʜʦʜʝʨʤʠ, ʪʦʜʽ ʷʢ ʢʣʽʪʠʥʠ ʩʪʨʦʤʠ, ʥʘʚʢʦʣʦ ʩʠʥʫʩʦʾʜʥʽ ʞʠʨʦʥʘʢʦʧʠʯʫʚʘʣʴʥʽ 

ʢʣʽʪʠʥʠ (ʟʽʨʯʘʩʪʽ ʢʣʽʪʠʥʠ, ʢʣʽʪʠʥʠ ɯʪʦ), ʟʽʨʯʘʩʪʽ ʤʘʢʨʦʬʘʛʦʮʠʪʠ (ʢʣʽʪʠʥʠ 

ʂʫʧʬʝʨʘ) ʽ ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʩʠʥʫʩʦʾʜʽʚ ʧʝʯʽʥʢʠ ʤʘʶʪʴ ʤʝʟʦʜʝʨʤʘʣʴʥʝ ʧʦʭʦʜʞʝʥʥ ̫

[45]. ʂʨʦʚ ʥʘʜʭʦʜʠʪʴ ʜʦ ʧʝʯʽʥʢʠ ʜʚʦʤʘ ʩʫʜʠʥʘʤʠ ʧʝʯʽʥʢʦʚʦʶ ʘʨʪʝʨʽʻʶ ʽ 

ʚʦʨʽʪʥʦʶ ʚʝʥʦʶ ʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ: ʚʦʨʽʪʥʘ ʚʝʥʘ ʟʘʙʝʟʧʝʯʫʻ ʙʣʠʟʴʢʦ 70 % 

ʧʨʠʧʣʠʚʫ ʢʨʦʚʽ ʽ 40 % ʢʠʩʥʶ, ʘ ʧʝʯʽʥʢʦʚʘ ʘʨʪʝʨʽʷ ï 30 % ʢʨʦʚʽ ʽ 60 % ʢʠʩʥʶ [46, 

47]. ʅʘʚʢʦʣʦ ʯʘʩʪʦʯʢʦʚʘ ʩʫʜʠʥʥʘ ʩʽʪʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʨʦʟʛʘʣʫʞʝʥʥʷ 

ʧʝʯʽʥʢʦʚʦʾ ʘʨʪʝʨʽʾ ʽ ʚʦʨʽʪʥʦʾ ʚʝʥʠ ʫ ʤʽʞʯʘʩʪʦʯʢʦʚʠʭ ʧʨʦʩʪʦʨʘʭ. ʄʽʞʯʘʩʪʢʦʚʽ 

ʚʝʥʠ ʽ ʘʨʪʝʨʽʾ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʘʥʘʩʪʦʤʦʟʘʤʠ, ʪʦʤʫ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʝʯʽʥʢʠ 

ʦʪʨʠʤʘʻ ʟʤʽʰʘʥʫ ʢʨʦʚ. ʏʠʩʪʫ, ʘʨʪʝʨʽʘʣʴʥʫ ʢʨʦʚ ʦʪʨʠʤʫʶʪʴ ʛʝʧʘʪʦʮʠʪʠ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʧʝʨʠʬʝʨʽʾ ʯʘʩʪʦʢ [48, 49, 50].  

 ʇʝʯʽʥʢʘ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ ʤʘʻ ʯʫʜʦʚʽ ʨʝʛʝʥʝʨʘʪʦʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʽ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ, ʥʘʚʽʪʴ, ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ 70 % ʾʾ ʤʘʩʠ [51, 52]. ʇʝʯʽʥʢʘ ʨʝʛʝʥʝʨʫʻ 

ʟʘʚʜʷʢʠ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʫ ʧʦʜʽʣʫ ʢʣʽʪʠʥ [53]. ɺ̔ ʜʥʦʚʣʝʥʥʷ ʪʢʘʥʠʥ ʧʝʯʽʥʢʠ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʦʣʽʬʝʨʘʮʽʻʶ ʟʨʽʣʠʭ ʛʝʧʘʪʦʮʠʪʽʚ, ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʦʚʘʣʴʥʠʭ ʽ 

ʩʠʥʫʩʦʾʜʥʠʭ ʢʣʽʪʠʥ. ʋ ʧʨʦʮʝʩʽ ʨʝʛʝʥʝʨʘʮʽʾ ʧʝʯʽʥʢʠ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫʩʽ 

ʢʣʽʪʠʥʠ ʦʨʛʘʥʫ [54]. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʛʝʧʘʪʦʮʠʪʽʚ 

ʚʥʘʩʣʽʜʦʢ ʾʭ ʟʘʛʠʙʝʣʽ ʘʙʦ ʨʝʜʫʢʮʽʾ ʘʢʪʠʚʫʻ ʧʨʦʮʝʩ ʨʝʛʝʥʝʨʘʮʽʾ [55, 56]. ʈʷʜ 

ʘʚʪʦʨʽʚ ʚʚʘʞʘʶʪʴ ʱʦ, ʨʝʛʝʥʝʨʘʮʽʷ ʮʝ ʚʣʘʩʪʠʚʽʩʪʴ ʫʩʴʦʛʦ ʞʠʚʦʛʦ ʽ ʾʾ ʩʣʽʜ 
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ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʦʢʨʝʤʝ ʷʚʠʱʝ ʘʜʘʧʪʘʮʽʾ. ʈʝʛʝʥʝʨʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʨʝʛʫʣʶʻʪʴʩʷ 

ʙʘʛʘʪʴʤʘ ʬʘʢʪʦʨʘʤʠ. ʋ ʨʝʛʝʥʝʨʘʪʦʨʥʦʤʫ ʧʨʦʮʝʩʫ ʙʝʨʝ ʫʯʘʩʪʴ ʪʘʢʦʞ ʽʤʫʥʥʘ 

ʩʠʩʪʝʤʘ. ʇʨʠ ʩʪʠʤʫʣʷʮʽʾ ʟʽʨʯʘʩʪʠʭ ʤʘʢʨʦʬʘʛʦʮʠʪʽʚ ʨʝʛʝʥʝʨʘʮʽʷ ʛʝʧʘʪʦʮʠʪʽʚ 

ʧʨʠʩʢʦʨʶʻʪʴʩʷ, ʘ ʧʨʠ ʛʘʣʴʤʫʚʘʥʥʽ ʾʭ ʜʽʾ ʨʝʛʝʥʝʨʘʮʽʷ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ [57, 58]. 

 ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʧ̔ ʩʣʷ ʯʘʩʪʢʦʚʦʾ ʛʝʧʘʪʝʢʪʦʤʽʾ ʧʝʯʽʥʢʘ ʰʚʠʜʢʦ 

ʨʝʛʝʥʝʨʫʻ [59]. ʋ ʧʝʨʰʫ ʯʝʨʛʫ, ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʧʝʥʩʘʪʦʨʥʦʾ ʛʽʧʝʨʧʣʘʟʽʾ 

ʛʝʧʘʪʦʮʠʪʽʚ. ɻʝʧʘʪʦʮʠʪʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ G-0 ʧʝʨʽʦʜʽ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʽ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʜʦ ʩʤʝʨʪʽ ʽ ʤʦʞʫʪʴ ʧʦʚʝʨʥʫʪʠʩʷ ʫ ʢʣʽʪʠʥʥʠʡ ʮʠʢʣ ʽ ʚʩʪʫʧʘʪʠ ʫ 

ʤʽʪʦʟ [60, 61]. ʈʝʛʝʥʝʨʘʮʽʷ ʧʝʯʽʥʢʠ ʧʨʦʭʦʜʠʪʴ ʥʘʩʪʫʧʥʽ ʬʘʟʠ: 1) ʽʥʽʮʽʘʮʽʾ, ʷʢʘ 

ʨʝʛʫʣʶʻʪʴʩʷ ʮʠʪʦʢʽʥʘʤʠ (IL-6, TNF-Ŭ), 2) ʝʢʩʧʘʥʩʽʾ ï ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʫʣʷʮʽʾ 

ʛʝʧʘʪʦʮʠʪʽʚ; 3) ʢʽʥʮʝʚʘ (ʪʝʨʤʽʥʘʣʴʥʘ) ï ʟʙʽʣʴʰʝʥʥʷ ʢʣʽʪʠʥʥʦʾ ʤʘʩʠ, 

ʧʨʦʣʽʬʝʨʘʮʽʷ ʢʣʽʪʠʥ. ɺʠʱʝ, ʟʛʘʜʘʥʽ ʧʨʦʮʝʩʠ ʤʦʨʬʦʛʝʥʝʟʫ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʧʝʯʽʥʢʦʚʦʾ ʯʘʩʪʦʯʢʠ [62].  

 ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʷʢʠʭ ʘʚʪʦʨʽʚ ʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʛʝʧʘʪʦʮʠʪʽʚ 

ʛʦʣʦʚʥʠʤʠ ʥʝ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʧʝʯʽʥʢʠ ʻ: ʟʽʨʯʘʩʪʽ ʤʘʢʨʦʬʘʛʠ  

ʢʣʽʪʠʥʠ ʂʫʧʬʝʨʘ, ʝʥʜʦʪʝʣʽʦʮʠʪʠ ʩʠʥʫʩʦʾʜʽʚ, ʟʽʨʯʘʩʪʽ ʢʣʽʪʠʥʠ ʧʝʯʽʥʢʠ  ʢʣʽʪʠʥʠ 

ɯʪʦ ʚʦʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʣʽʬʝʨʘʮʽʾ ʛʝʧʘʪʦʮʠʪʽʚ ʧʽʩʣʷ ʛʝʧʘʪʝʢʪʦʤʽʾ ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʟʝʨʚʥʠʡ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ʛʝʧʘʪʦʮʠʪʽʚ, ʷʢʠʡ 

ʘʢʪʠʚʫʻʪʴʩʷ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʯʝʨʝʟ 

ʰʚʠʜʢʠʡ ʩʠʥʪʝʟ ɼʅʂ ʫ ʛʝʧʘʪʦʮʠʪʘʭ, ʩʠʥʪʝʟ TNF- Ŭ IL-6, ʘ ʧʽʟʥʽʰʝ ï ʫʪʚʦʨʝʥʥʷ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʪʨʠʤʫʶʪʴ ʩʠʥʪʝʟ ɼʅʂ ʫ ʛʝʧʘʪʦʮʠʪʘʭ (IL-1, TGF-ɓ) ʪʘ ʽʥʽʮʽʶʶʪʴ 

ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʽ ʨʝʬʦʨʤʘʮʽʶ ʙʽʣʢʽʚ ʤʘʪʨʠʢʩʫ [63, 64]. 

 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʘ ʨʦʣʴ ʢʣʽʪʠʥ ʂʫʧʬʝʨʘ ʫ ʨʝʛʝʥʝʨʘʮʽʾ 

ʧʝʯʽʥʢʠ: ʷʢʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʜʦʩʣʽʜʽ ʥʘ ʱʫʨʘʭ ʽʟ ʧʦʰʢʦʜʞʝʥʠʤʠ ʢʣʽʪʠʥʘʤʠ 

ʂʫʧʬʝʨʘ  ʨʦʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʝʢʩʧʨʝʩʽʾ ʮʠʪʦʢʽʥʽʚ, ʱʦ ʧʨʠʚʝʣʠ ʜʦ ʟʘʪʨʠʤʢʠ 

ʨʝʛʝʥʝʨʘʮʽʾ ʧʝʯʽʥʢʠ ʧʽʩʣʷ ʯʘʩʪʢʦʚʦʾ ʛʝʧʘʪʝʢʪʦʤʽʾ [65]. ʂʣʽʪʠʥʠ ʂʫʧʬʝʨʘ 

ʩʪʠʤʫʣʶʶʪʴ ʨʝʛʝʥʝʨʘʮʽʶ ʧʝʯʽʥʢʠ ʰʣʷʭʦʤ ʨʦʟʰʠʨʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʬʘʢʪʦʨʫ ʨʦʩʪʫ 

ʛʝʧʘʪʦʮʠʪʽʚ ʟʘʚʜʷʢʠ ʧʦʩʝʨʝʜʥʠʮʪʚʫ TNF-Ŭ-ʥʝʟʘʣʝʞʥʦʛʦ ʤʝʭʘʥʽʟʤʫ [66]. ʇʨʠ 

ʭʨʦʥʽʯʥʠʭ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʫ ʧʝʯʽʥʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ ʟʽʨʯʘʩʪʠʭ 

ʢʣʽʪʠʥ (ʢʣʽʪʠʥ ɯʪʦ), ʷʢʘ ʢʦʨʝʣʶʻ ʟ ʧʨʦʣʽʬʝʨʘʮʽʻʶ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʮʴ 
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ʛʝʧʘʪʦʮʠʪʽʚ ʧʨʠ ʾʭ ʨʝʛʝʥʝʨʘʮʽʾ [67, 68]. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʛʝʥʝʨʘʮʽʾ ʧʝʯʽʥʢʠ 

ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʦʞ ʝʧʽʜʝʨʤʘʣʴʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ, ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ 

ʘʣʴʬʘ, IL-6, TNF- Ŭ, ʽʥʩʫʣʽʥ, ʥʦʨʝʧʽʥʝʬʨʠʥ ʪʘ ʽʥʰʽ [69, 70]. 

ɺʽʜʥʦʚʥʠʡ ʧʨʦʮʝʩ ʫ ʧʝʯʽʥʮʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʤʫʥʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʦʨʛʘʥʽʟʤʫ [71]. 

ʇʽʩʣʷ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʧʝʯʽʥʢʠ, ʷʢʘ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʥʝʾ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʘ ʧʨʦʥʠʢʣʠʚʦʩʪʽ ʩʪʽʥʦʢ ʤʽʢʨʦʩʫʜʠʥ, 

ʝʢʩʫʜʘʮʽʷ, ʝʤʽʛʨʘʮʽʷ ʣʝʡʢʦʮʠʪʽʚ ʽʟ ʩʫʜʠʥʥʦʛʦ ʨʫʩʣʘ. ʗʢʱʦ ʧʽʜ ʯʘʩ ʽʤʧʣʘʥʪʘʮʽʾ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʮʝʩ ʥʝ ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʤʽʢʨʦʙʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ, ʪʦ ʫ 

ʤʽʩʮʽ ʧʦʰʢʦʜʞʝʥʥʷ ʜʦʤʽʥʫʶʪʴ ʤʘʢʨʦʬʘʛʠ. ʋʰʢʦʜʞʝʥʥʷ ʧʘʨʝʥʭʽʤʠ ʚʠʢʣʠʢʘʻ 

ʟʤʽʥʠ ʧʨʦʥʠʢʥʦʩʪʽ ʣʽʟʦʩʦʤʘʣʴʥʠʭ ʤʝʤʙʨʘʥ ʽ ʟʤʽʥʶʻ ʘʢʪʠʚʥʽʩʪʴ ʣʽʟʦʩʦʤʘʣʴʥʠʭ 

ʬʝʨʤʝʥʪʽʚ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʟʦʥʽ ʫʰʢʦʜʞʝʥʥʷ ʪʘ ʥʘʚʢʦʣʦ ʥʝʾ, ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ 

ʪʨʘʥʩ ʢʘʧʽʣʷʨʥʦʛʦ ʦʙʤʽʥʫ ʫ ʧʝʯʽʥʢʦʚʽʡ ʩʪʨʦʤʽ ʥʘʚʢʦʣʦ ʟʦʥʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [72]. 

ʇʨʦʪʷʛʦʤ 22-24 ʛʦʜʠʥ, ʧʽʩʣʷ ʯʘʩʪʢʦʚʦʾ ʨʝʟʝʢʮʽʾ ʧʝʯʽʥʢʠ, ʟô̫ ʚʣʷʶʪʴʩʷ 

ʛʝʧʘʪʦʮʠʪʠ ʫ ʩʪʘʥʽ ʤʽʪʦʟʫ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʽʢ ʷʢʠʭ ʧʨʠʧʘʜʘʻ ʥʘ 26-48 ʛʦʜʠʥ 

ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʝʯʽʥʢʦʚʠʭ ʤʘʢʨʦʬʘʛʽʚ, ʩʧʽʚʧʘʜʘʻ ʥʘ ʪʘʢʠʡ 

ʞʝ ʩʘʤʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʋ ʧʝʯʽʥʢʦʚʽʡ ʯʘʩʪʦʯʮʽ  ʥʘʡʙʽʣʴʰʘ ʣʦʢʘʣʽʟʘʮʽʷ, 

ʟʦʥʠ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [73, 74, 75].  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʭ̔ ʨʫʨʛʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʨʦʟʩʤʦʢʪʫʚʘʪʠʩʷ, ʩʧʝʨʰʫ ʧʽʜʜʘʶʪʴʩʷ ʚʧʣʠʚʫ ʤʘʢʨʦʬʘʛʽʚ, ʱʦ ʨʫʡʥʫʶʪʴ ʮʝʡ 

ʤʘʪʝʨʽʘʣ ʷʢ ʧʦʟʘ ʢʣʽʪʠʥʦ, ʟʘ ʨʘʭʫʥʦʢ ʝʥʟʠʤʽʚ ʣʽʟʦʩʦʤ ʫ ʤʽʞʢʣʽʪʠʥʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʴʦ ʢʣʽʪʠʥʦ, ʟʘ ʨʘʭʫʥʦʢ ʬʘʛʦʮʠʪʦʟʫ [76]. 

ɺ̔ ʜʦʤʦ, ʱʦ ʩʧʦʚʽʣʴʥʝʥʥʷ ʧʨʦʣʽʬʝʨʘʮʽʾ ʛʝʧʘʪʦʮʠʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʙʣʦʢʘʜʠ ʣʽʟʦʩʦʤ ʤʘʢʨʦʬʘʛʽʚ ʬʘʛʦʮʠʪʦʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʱʦ ʫ 

ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʙʽʣʢʦʚʦʛʦ 

ʩʠʥʪʝʟʫ ʪʘ ʤʽʪʦʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ [77, 78, 79, 80].  

ʄʘʢʨʦʬʘʛʘʣʴʥʘ ʨʝʘʢʮʽʷ ʷʚʣʷʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʝʯʽʥʢʠ ʧʽʩʣʷ ʧʦʰʢʦʜʞʝʥʥʷ ʨʽʟʥʦʛʦ ˇʝʥʝʟʫ. ɿʘʭʠʩʪ ʧʘʨʝʥʭʽʤʠ ʧʝʯʽʥʢʠ, 

ʩʪʠʤʫʣʷʮʽʷ ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʘ ʤʝʪʘʙʦʣʽʟʤ ʢʦʣʘʛʝʥʫ ʩʪʨʦʤʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 
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ʟʘ ʨʘʭʫʥʦʢ ʤʘʢʨʦʬʘʛʽʚ [81, 82, 83]. 

ɺʽʜʦʤʦ, ʱʦ ʛʽʧʝʨʧʣʘʟʽʷ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚʠʥʠʢʘʻ ʟʘ ʨʘʭʫʥʦʢ 

ʯʫʞʦʨʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʷʚʣʷʻʪʴʩʷ ʧʦʜʨʘʟʥʠʢʦʤ. ɺʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ 

ʧʨʦʮʝʩʠ ʩʠʥʪʝʟʫ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʤʘʻ ʭʽʨʫʨʛʽʯʥʠʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ 

ʧʽʜʜʘʻʪʴʩʷ ʨʦʟʩʤʦʢʪʫʚʘʥʥʶ. ɿʤʽʥʘ ʩʪʨʫʢʪʫʨʠ ʛʝʧʘʪʦʮʠʪʽʚ, ʾʭ ʙʫʜʦʚʘ ʽ ʬʫʥʢʮʽʷ 

ʧʝʨʝʚʘʞʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʽʤʧʣʘʥʪʘʮʽʾ ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʤʝʤʙʨʘʥʥʽ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʽ ʦʨʛʘʥʝʣʠ, ʟʤʽʥʶʶʯʠʩʴ, ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ 

ʚʧʣʠʚʫ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ ʽʤʧʣʘʥʪʘʪʫ, ʘ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʾʭ ʧʦʰʢʦʜʞʝʥʥʷ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥʠ [84, 85, 86].  

ɻʝʧʘʪʦʮʠʪʠ, ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʥʝʢʨʦʟʫ ʚʠʜʽʣʷʶʪʴ ʧʨʦʜʫʢʪʠ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʤʽʪʦʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ ʩʪʨʦʤʠ, ʟ 

ʧʦʜʘʣʴʰʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʨʫʙʮʷ ʥʘ ʤʽʩʮʽ ʧʦʰʢʦʜʞʝʥʥʷ [87, 88, 89, 90]. 

ʇʨʦʮʝʩ ʨʝʛʝʥʝʨʘʮʽʾ ʧʘʨʝʥʭʽʤʠ ʦʨʛʘʥʫ ʙʘʛʘʪʦ ʫ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ  ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʘ 

ʱʽʣʴʥʽʩʪʴ ʥʝʨʚʦʚʦʾ ʩʫʙʩʪʘʥʮʽʾò ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ ʨʝʛʝʥʝʨʘʪʫ [91, 92]. 

ʊʦʤʫ ʧʽʜ ʯʘʩ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʥʘ ʧʝʯʽʥʮʽ ʚʘʞʣʠʚʦ ʧʽʜʙʠʨʘʪʠ 

ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦʙ ʚʽʥ ʤʘʚ ʤʝʥʰʠʡ ʚʧʣʠʚ ʥʘ ʤʽʪʦʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʛʝʧʘʪʦʮʠʪʽʚ, ̔  ʟʤʝʥʰʫʚʘʚ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʢʨʦʚʦʪʝʯ [93, 94].  

 

1.3 ʈʝʛʝʥʝʨʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ 

 

ʄôʷʟʦʚʘ ʪʢʘʥʠʥʘ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʣʶʜʠʥʠ. ʄʘʩʘ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʪʽ ʽ ʚʽʢʫ ʨʽʟʥʘ ʫ ʜʦʨʦʩʣʠʭ 

ʯʦʣʦʚʽʢʽʚ ʪʘ ʞʽʥʦʢ ʚʦʥʘ, ʥʘ ʩʢʣʘʜʘʻ ʜʦ 35-40 % ʚʽʜ ʤʘʩʠ ʪʽʣʘ, ʫ ʜʽʪʝʡ  ʙʣʠʟʴʢʦ 

25 % ʚʽʜ ʤʘʩʠ ʪʽʣʘ, ʫ ʩʪʘʨʝʯʦʤʫ ʚʽʮʽ ʾʾ ʚʽʜʥʦʩʥʘ ʤʘʩʘ ʩʪʘʻ ʤʝʥʰʦʶ  30 % ʚʽʜ 

ʤʘʩʠ ʪʽʣʘ [95, 96]. 

ʂʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʢʣʘʩʠʯʥʠʤ ʪʠʧʦʤ  ʚʽʜ 

ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʘʨʪʝʨʽʡ, ʨʦʟʤʽʱʝʥʠʭ ʫʟʜʦʚʞ ʤôʷʟʦʚʦʛʦ ʚʦʣʦʢʥʘ. ʇʽʜ ʧʨʷʤʠʤ 

ʢʫʪʦʤ ʨʦʟʛʘʣʫʞʫʶʪʴʩʷ ʘʨʪʝʨʽʾ ʜʨʽʙʥʦʛʦ ʢʘʣʽʙʨʫ, ʚʽʜ ʷʢʠʭ ʚʽʜʭʦʜʷʪʴ ʢʘʧʽʣʷʨʠ, 

ʱʦ ʧʨʦʭʦʜʷʪʴ ʧʘʨʘʣʝʣʴʥʦ ʤôʷʟʦʚʠʤ ʚʦʣʦʢʥʘʤ. ɺʝʥʦʟʥʽ ʩʫʜʠʥʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴ 
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ʘʨʪʝʨʽʘʣʴʥʽ ʽ ʤʘʡʞʝ ʪʦʯʥʦ ʧʦʚʪʦʨʶʶʪʴ ʾʭ ʭʽʜ [97, 98]. 

ʌʫʥʢʮʽʦʥʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʤôʷʟʽʚ ʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʪʚʦʨʶʚʘʪʠ 

ʭʽʤʽʯʥʫ ʝʥʝʨʛʽʶ ɸʊʌ ʫ ʤʝʭʘʥʽʯʥʫ [99, 100, 101]. ʄʝʭʘʥʽʯʥʘ ʝʥʝʨʛʽʷ ʜʦʟʚʦʣʷʻ 

ʤôʷʟʘʤ ʚʠʢʦʥʫʚʘʪʠ ʦʩʥʦʚʥʫ ʾʭ ʬʫʥʢʮʽʶ ʩʢʦʨʦʯʫʚʘʣʴʥʫ, ʧʝʨʝʤʽʱʘʪʠ ʫ ʮʽʣʦʤʫ 

ʪʽʣʦ ʫ ʧʨʦʩʪʦʨʽ, ʧʝʨʝʤʽʱʘʪʠ ʦʢʨʝʤʽ ʯʘʩʪʠʥʠ ʪʽʣʘ ʪʘ ʧʨʦʜʫʢʫʚʘʪʠ ʪʝʧʣʦ.  

ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʦʜʠʥʠʮʝʶ ʤʽʦʬʽʙʨʠʣʠ ʻ ʩʘʨʢʦʤʝʨ. ʂʦʞʝʥ 

ʩʘʨʢʦʤʝʨ ʤʘʻ ʜʦʚʞʠʥʫ ʙʣʠʟʴʢʦ 2 ʤʢʤ [102, 103, 104]. ʉʘʨʢʦʤʝʨʠ ʻ ʙʽʣʢʦʚʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʴʦʭ ʪʠʧʽʚ ʬʽʣʘʤʝʥʪʘʨʥʠʭ ʩʠʩʪʝʤ [105]. 

ʇʝʨʰʠʡ ʪʠʧ, ʮʝ ʪʦʚʩʪʽ ʬʽʣʘʤʝʥʪʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʦʣʝʢʫʣ ʤʽʦʟʠʥʫ ʜʨʫʛʠʡ 

ʪʠʧ, ʮʝ ʪʦʥʢʽ ʬʽʣʘʤʝʥʪʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʦʣʝʢʫʣ ʘʢʪʠʥʫ, ʟʚô̫ ʟʘʥʠʭ ʨʘʟʦʤ ʟ 

ʤʦʣʝʢʫʣʘʤʠ ʙʽʣʢʘ ʥʝʙʫʣʽʥʫ, ʪʨʝʪʷ ʬʽʣʘʤʝʥʪʥʘ ʩʠʩʪʝʤʘ ʫ ʤʽʦʬʽʙʨʠʣʘʭ ʬʦʨʤʫʻ 

ʙʽʣʦʢ [106, 107, 108] 

ɿʘʛʘʣʴʥʦ ʚʽʜʦʤʦ, ʱʦ ʩʪʨʫʢʪʫʨʥʦ ï ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʦʜʠʥʠʮʝʶ ʩʢʝʣʝʪʥʦʛʦ 

ʤôʷʟʘ ʻ ʤôʷʟʦʚʝ ʚʦʣʦʢʥʦ ï ʩʠʤʧʣʘʩʪ, ʱʦ ʤʘʻ ʬʦʨʤʫ ʚʠʜʦʚʞʝʥʦʛʦ ʮʠʣʽʥʜʨʘ ʽʟ 

ʟʘʛʦʩʪʨʝʥʠʤʠ ʢʽʥʮʷʤʠ. ɿʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʜʦʚʞʠʥʘ ʚʦʣʦʢʥʘ ʤʦʞʝ ʩʷʛʘʪʠ 

20-30 ʩʤ, ʘ ʰʠʨʠʥʘ, ʚʽʜ 10 ʜʦ 100 ʤʢʤ [109, 110] 

ɺ̔ ʜʥʦʚʣʝʥʥʷ ʩʢʝʣʝʪʥʠʭ ʧʦʩʤʫʛʦʚʘʥʠʭ ʤôʷʟʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʤʽʦʩʘʪʝʣʽʪʦʮʠʪʽʚ ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʤôʷʟʦʚʽ ʪʨʫʙʦʯʢʠ, ʘ ʟʛʦʜʦʤ ʤô̫ʟʦʚʽ ʚʦʣʦʢʥʘ. 

Alex Mauro ʫ 1961 ʨʦʮʽ ʫ ʧʝʨʰʝ ʦʧʠʩʘʚ ʨʦʣʴ ʤʽʦʩʘʪʝʣʽʪʦʮʠʪʽʚ ʫ ʨʦʩʪʽ ʽ 

ʨʝʧʘʨʘʪʠʚʥʽʡ ʨʝʛʝʥʝʨʘʮʽʾ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ [111, 112, 113, 114]. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʤʽʦʩʘʪʝʣʽʪʦʮʠʪʠ ʻ ʦʩʥʦʚʥʠʤ ʢʣʽʪʠʥʥʠʤ ʜʞʝʨʝʣʦʤ ʨʝʛʝʥʝʨʘʮʽʾ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ 

[115, 116]. 

ɸʥʘʪʦʤʽʯʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʽʦʩʘʪʝʣʽʪʦʮʠʪ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʫʣʴʪʨʘʤʽʢʨʦʩʢʦʧʽʯʥʠʡ ʢʨʠʪʝʨʽʷʭ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʚʩʽ ʢʣʽʪʠʥʠ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʧʽʜ ʙʘʟʘʣʴʥʦʶ ʤʝʤʙʨʘʥʦʶ ʤôʷʟʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʚʚʘʞʘʣʠʩʷ 

ʤʦ̔ʩʘʪʝʣʽʪʦʮʠʪʦʤ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʬʫʥʢʮʽʶ [117, 118]. 

ɿʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʨʝʛʝʥʝʨʘʮʽʷ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʯʦʪʠʨʴʦʭ ʝʪʘʧʽʚ: ʜʝʛʝʥʝʨʘʮʽʾ, ʟʘʧʘʣʴʥʦʾ ʪʘ ʽʤʫʥʥʦʾ ʨʝʘʢʮʽʡ, ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ. ɼʝʬʝʢʪ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘʤʽʱʫʻʪʴʩʷ ʩʧʦʣʫʯʥʦʶ ʪʢʘʥʠʥʦʶ, 

ʢʽʣʴʢʽʩʪʴ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʶ ʫʰʢʦʜʞʝʥʥʷ ʽ ʥʘʷʚʥʦʩʪʽ ʯʫʞʦʨʽʜʥʦʛʦ 
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ʤʘʪʝʨʽʘʣʫ. ʎʽ ʬʘʢʪʦʨʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʟʥʘʯʥʦʛʦ ʨʫʙʮʷ, ʷʢʠʡ 

ʦʙʫʤʦʚʣʶʻ ʟʤʽʥʠ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʽʚ ʽ ʥʝʨʚʦʚʠʭ ʢʣʽʪʠʥ, ʟ ʧʦʜʘʣʴʰʠʤ 

ʧʦʨʫʰʝʥʥʷʤ ʨʝʛʝʥʝʨʘʮʽʾ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ [119, 120, 121, 122, 123]. ʅʝʟʚʘʞʘʶʯʠ 

ʥʘ ʙʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʚʠʚʯʝʥʥʷ ʨʝʛʝʥʝʨʘʮʽʾ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ, ʜʘʥʘ ʧʨʦʙʣʝʤʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʽ ʥʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ [124]. 

ɿʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ ʚ̔ ʜʦʤʦ, ʱʦ ʫ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʤôʷʟʦʚʦʾ 

ʩʠʩʪʝʤʠ ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʘʥʘʪʦʤʽʯʥʽ ʯʘʩʪʠʥʠ: ʝʧʽʤʽʟʽʡ, ʧʝʨʠʤʽʟʽʡ ʪʘ ʝʥʜʦʤʽʟʽʡ. 

ɽʧʽʤʽʟʽʡ ï ʮʝ ʩʧʦʣʫʯʥʘ ʪʢʘʥʠʥʘ, ʱʦ ʧʦʢʨʠʚʘʻ ʤôʷʟʠ ʫ ʮʽʣʦʤʫ ʽ ʬʦʨʤʫʻ ʡʦʛʦ, ʷʢ 

ʦʨʛʘʥ. ʇʝʨʠʤʽʟʽʡ ï ʮʝ ʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ ʷʢʽ ʦʙôʻʜʥʫʶʪʴʩʷ ʫ ʧʫʯʢʠ, ʤʽʞ ʷʢʠʤʠ ʻ 

ʪʦʚʩʪʽʰʽ ʧʨʦʰʘʨʢʠ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʱʦ ʫʪʚʦʨʶʶʪ ɹ ʰʣʷʭʠ 

ʧʨʦʭʦʜʞʝʥʥʷ ʚʝʣʠʢʠʭ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʽ ʥʝʨʚʽʚ ʯʝʨʝʟ ʯʝʨʝʚʮʝ ʤôʷʟʘ. 

ɽʥʜʦʤʽʟʽʡ ï ʮʝ ʪʦʥʢʽ ʧʨʦʰʘʨʢʠ ʧʫʭʢʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʤʽʞ ʤôʷʟʦʚʠʤʠ 

ʚʦʣʦʢʥʘʤʠ, ʨʝʪʠʢʫʣʷʨʥʽ ʽ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʡʦʛʦ ʧʝʨʝʧʣʽʪʘʶʪʴʩʷ ʟ ʚʦʣʦʢʥʘʤʠ 

ʩʘʨʢʦʣʝʤʠ. ɺ ʝʥʜʦʤʽʟʽʾ ʣʦʢʘʣʽʟʫʶʪʴʩʷ ʛʝʤʦʢʘʧʽʣʷʨʠ ʪʘ ʪʦʥʢʽ ʩʪʨʫʢʪʫʨʠ ʥʝʨʚʦʚʦʾ 

ʩʪʽʥʢʠ [125, 126, 127, 128]. 

ʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʻ ʩʪʨʫʢʪʫʨʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ 

ʤʘʪʨʠʢʩʫ. ʋ ʢʦʞʥʽʡ ʟ ʘʥʘʪʦʤʽʯʥʠʭ ʯʘʩʪʠʥ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʧʨʠʩʫʪʥʽ 

ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ  ʢʦʣʘʛʝʥ ʧʝʨʰʦʛʦ ʪʠʧʫ ʽ ʥʝʚʝʣʠʢʘ ʢʣ̔ʴʢʽʩʪʴ  ʪʨʝʪʴʦʛʦ ʪʠʧʫ 

ʤʽʩʪʠʪʴʩ ̫ʫ ʝʧʽʤʽʟʽʾ ʪʘ ʧʝʨʠʤʽʟʽʾ [129, 130]. ʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʪʨʝʪʴʦʛʦ ʪʠʧʫ, ʽ 

ʫ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʧʝʨʰʦʛʦ ʪʠʧʫ ʤʽʩʪʠʪʴʩʷ ʫ ʝʥʜʦʤʽʟʽʾ [131]. ʌʽʙʨʠʣʠ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʽʜʪʨʠʤʫʶʯʠʭ ʩʪʨʫʢʪʫʨ ʤô̫ʟʦʚʦʾ ʪʢʘʥʠʥʠ, ʬʦʨʤʫʶʪʴʩʷ ʟ 

ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʧʝʨʰʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʪʠʧʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʽʙʨʠʣ, 

ʧʨʠʢʨʽʧʣʶʶʪʴʩ ̫ʥʝʨʚʠ ʽ ʢʘʧʽʣʷʨʠ ʜʦ ʤôʷʟʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʷʢʽ ʚʦʥʠ ʦʪʦʯʫʶʪʴ 

[132]. ʋ ʬʦʨʤʫʚʘʥʥʽ ʬʽʙʨʠʣ ʪʘʢʦʞ ʙʝʨʝ ʫʯʘʩʪʴ ʢʦʣʘʛʝʥ ʧôʷʪʦʛʦ ʪʠʧʫ, ʘʣʝ ʡʦʛʦ 

ʢʽʣʴʢʽʩʪʴ ʫ ʝʥʜʦ- ʽ ʧʝʨʠʤʽʟʽʾ ʤʝʥʰʘ, ʥʽʞ ʧʝʨʰʦʛʦ ʡ ʪʨʝʪʴʦʛʦ ʪʠʧʫ. ɿʘ ʨʘʭʫʥʦʢ 

ʢʦʣʘʛʝʥʫ ʪʨʝʪʴʦʛʦ ʽ ʧôʷʪʦʛʦ ʪʠʧʫ ʬʦʨʤʫʻʪʴʩʷ ʜʽʘʤʝʪʨ ʢʦʣʘʛʝʥʦʚʠʭ ʬʽʙʨʠʣ [133, 

134]. ʌʦʨʤʫ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʬʽʙʨʠʣʠ ʚʠʟʥʘʯʘʻ ʧôʷʪʠʡ ʪʠʧ ʢʦʣʘʛʝʥʫ, ʘ 

ʢʦʣʘʛʝʥ ʧʝʨʰʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʪʠʧʽʚ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘʚʢʦʣʦ ʥʝʾ [135]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʥʦʚʣʝʥʥʷ ʤôʷʟʦʚʦʾ ʪʢʘʥʠʥʠ ï ʧʨʦʮʝʩ ʩʢʣʘʜʥʠʡ, ʦʩʦʙʣʠʚʦ 

ʫ ʤʦʨʬʦʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʧʝʨʝʙʫʜʦʚʽ ʟʘ ʫʤʦʚ ʚʧʣʠʚʫ ʥʘ ʪʢʘʥʠʥʠ ʨʽʟʥʠʭ 
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ʯʫʞʦʨʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 

1.4 ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʘʭ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

(ʙʽʦʣʦʛʽʯʥʠʭ) ʭʽʨʫʨʛʽʯʥʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʰʦʚʢʫ ʪʘ ʢʝʪʛʫʪʫ 

 

ʅʘʡʯʘʩʪʽʰʝ ʧʨʦʷʚ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʪʢʘʥʠʥ, ʚʠʥʠʢʘʻ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʪʫʨʘʣʴʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ 

ʢʝʪʛʫʪ ʪʘ ʰʦʚʢ [136, 137]. ʊʦʤʫ ʧʠʪʘʥʥʷ ʧʨʦ ʨʝʘʢʮʽʶ ʽ ʧʝʨʝʙʫʜʦʚʫ ʪʢʘʥʠʥ ʫ 

ʤʽʩʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʚʞʜʠ ʧʨʠʚʝʨʪʘʣʦ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ 

[138]. 

ʇʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦ ʧʨʠʜʘʪʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʰʦʚʢʫ ʽ ʢʝʪʛʫʪʫ, ʷʢʠʡ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʭʽʨʫʨʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʟ XX 

ʩʪ., ʙʫʣʠ ʦʧʠʩʘʥʽ ʫ ʪʘʢʠʭ ʨʦʙʦʪʘʭ, ʷʢ [139, 140, 141, 142]. 

ɺʽʜʦʤʦ, ʱʦ ʰʦʚʢ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʨʠʨʦʜʥʽʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʨʦʟʩʤʦʢʪʫʻʪʴʩʷ ʫ ʪʢʘʥʠʥʘʭ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʽʣʢʫ ʬʽʙʨʦʽʥʫ, ʷʢʠʡ 

ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʥʘʪʫʨʘʣʴʥʦʛʦ ʰʦʚʢʫ. ʌʽʙʨʦʽʥ ʦʪʨʠʤʫʶʪʴ ʚʽʜ ʯʝʨʚôʷʢʽʚ ʚʠʜʫ 

Bombix mori, ʩʽʤʝʡʩʪʚʘ Bombicidae. ʂʝʪʛʫʪ ï ʧʨʠʨʦʜʥʽʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʦʯʠʱʝʥʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʧʽʜʩʣʠʟʦʚʦʛʦ ʰʘʨʫ ʪʦʥʢʦʾ ʢʠʰʢʠ 

ʦʚʝʮʴ. 

ʂʝʪʛʫʪ, ʙʫʜʫʯʠ ʰʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʙʽʣʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʟʜʘʪʝʥ 

ʚʠʢʣʠʢʘʪʠ ʘʣʝʨʛʽʯʥʽ ʨʝʘʢʮʽʾ ʷʢ ʤʽʩʮʝʚʦʛʦ, ʪʘʢ ʽ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʇʨʠ ʡʦʛʦ 

ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʪʢʘʥʠʥʠ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʥʝʢʨʦʪʠʯʥʽ ʟʤʽʥʠ ʪʢʘʥʠʥ ʪʘ 

ʘʥʘʬʽʣʘʢʪʠʯʥʠʡ ʰʦʢ [143, 144]. ʂʝʪʛʫʪ ʫʧʦʚʽʣʴʥʶʻ ʟʘʛʦʻʥʥʷ ʨʘʥ, ʚʠʢʣʠʢʘʶʯʠ 

ʚʠʨʘʞʝʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟ̔ ʬʦʨʤʫʚʘʥʥʷʤ ʱʽʣʴʥʦʾ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ 

ʢʘʧʩʫʣʠ ʪʘ ʛʨʫʙʦʛʦ ʨʫʙʮʷ, ʘ ʪʘʢʦʞ ʽʥʦʜʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ 

ʤʽʢʨʦʘʙʩʮʝʩʽʚ [145, 146]. ʇʨʠ ʨʦʟʩʤʦʢʪʫʚʘʥʥʽ ʢʝʪʛʫʪʫ ʨʦʟʚʠʚʘʻʪʴʩʷ ʤʘʩʠʚʥʠʡ 

ʩʢʣʝʨʦʟ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ [147, 148]. ɸʣʝʨʛʽʯʥʘ ʨʝʘʢʮʽʷ ʥʘ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʥʘʙʨʷʢʫ ʫ ʜʽʣʷʥʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʪʘ ʚʠʨʘʞʝʥʦʛʦ 

ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ, ʷʢʝ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ 

ʦʨʛʘʥʽʟʤʫ [149, 150, 151]. ʂʝʪʛʫʪ ʻ ʙʽʣʢʦʚʦʶ ʩʧʦʣʫʢʦʶ, ʱʦ ʚʠʢʣʠʢʘʻ ʽʤʫʥʥʫ 
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ʨʝʘʢʮʽʶ, ʭʘʨʘʢʪʝʨʥʫ ʜʣʷ ʯʫʞʦʨʽʜʥʠʭ ʙʽʣʢʦʚʠʭ ʪʽʣ [152].  

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʩʪʘʣʦ ʚʽʜʦʤʦ, ʱʦ ʰʦʚʢ ʚʥʘʩʣʽʜʦʢ 

ʤʫʣʴʪʠʬʽʣʘʤʝʥʪʥʦʾ ʙʫʜʦʚʠ ʤʘʻ ʚʠʨʘʞʝʥʫ ʢʘʧʽʣʷʨʥʽʩʪʴ ʪʘ ʬʽʪʠʣʴʥʽʩʪʴ, ʱʦ 

ʩʧʨʠʷʻ ʧʦʛʣʠʥʘʥʥʶ ʪʢʘʥʠʥʥʦʾ ʨʽʜʠʥʠ ʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʥʠʪʢʠ, ʱʦ 

ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʽʥʬʽʢʫʚʘʥʥʶ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ, ʪʠʤ 

ʩʘʤʠʤ ʧʽʜʪʨʠʤʫʚʘʪʠ ʭʨʦʥʽʯʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʟʘʪʨʠʤʫʶʯʝ ʝʧʽʪʝʣʽʟʘʮʽʶ 

ʨʘʥʠ ʟ ʧʦʜʘʣʴʰʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʛʨʫʙʦʾ ʩʧʦʣʫʯʥʦ ʪʢʘʥʠʥʥʦʾ ʢʘʧʩʫʣʠ ʥʘʚʢʦʣʦ 

ʽʤʧʣʘʥʪʦʚʘʥʦʾ ʣʽʛʘʪʫʨʠ, ʪʘ ʛʨʫʙʦʛʦ ʨʫʙʮʷ[ 153, 154, 155].  

ʐʦʚʢ ʽ ʢʝʪʛʫʪ ʻ ʙʽʣʢʦʚʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʪʦʤʫ ʚʦʥʠ ʫ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ 

ʚʠʢʣʠʢʘʶʪʴ ʟʥʘʯʥʫ ʪʢʘʥʠʥʥʫ ʨʝʘʢʮʽʶ [156, 157]. ʅʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʫ 

ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥʘʭ ʚʠʷʚʣʷʻʪʴʩʷ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʘʨʥʠʭ ʽʥʬʽʣʴʪʨʘʪʽʚ 

ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʯʫʞʦʨʽʜʥʠʭ ʪʽʣ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʪʨʠʚʘʣʠʡ ʯʘʩ 

ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ [158, 159]. ʊʘʢʦʞ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʰʦʚʢʫ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʥʝʢʨʦʪʠʟʘʮʽʡʥʽ ʟʤʽʥʠ ʫ ʪʢʘʥʠʥʘʭ [160, 161]. ʐʦʚʢʦʚʽ 

ʥʠʪʢʠ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʘʣʝʨʛʽʯʥʦʾ ʨʝʘʢʮʽʾ [162].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʠʢʣʠʢʘʶʪʴ ʚʠʨʘʞʝʥʫ ʟʘʧʘʣʴʥʫ ʽ ʧʨʦʜʫʢʪʠʚʥʫ 

ʨʝʘʢʮʽʶ ʪʢʘʥʠʥ ʫ ʤ̔ʩʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʚʝʩʴ ʦʨʛʘʥʽʟʤ, ʱʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʚʧʣʠʚʦʤ ʯʫʞʦʨʽʜʥʦʛʦ ʙʽʣʢʘ, ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʫ ʮʠʭ ʤʘʪʝʨʽʘʣʘʭ. 

 

1.5 ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʘʭ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ 

ʥʝʨʦʟʩʤʦʢʪʫʶʯʠʭ ʪʘ ʨʦʟʩʤʦʢʪʫʶʯʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

 

ɿ ʨʦʟʚʠʪʢʦʤ ʭʽʤʽʾ ʧʦʣʽʤʝʨʽʚ, ʰʠʨʦʢʦ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʥʪʝʪʠʯʥʽ 

ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ. ɺʧʝʨʰʝ ʚ 1924 ʨʦʮʽ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʥʠʪʢʘ ʟ ʧʦʣʽʚʽʥʽʣʦʚʦʛʦ 

ʩʧʠʨʪʫ, ʷʢʘ ʙʫʣʘ ʥʘʟʚʘʥʘ ʥʝʡʣʦʥʦʤ ʽ ʙʫʣʘ ʧʝʨʰʠʤ ʩʠʥʪʝʪʠʯʥʠʤ ʰʦʚʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʠ ʩʠʥʪʝʟʦʚʘʥʽ ʢʘʧʨʦʥ (ʧʦʣʽʘʤʽʜ) ʽ ʣʘʚʩʘʥ 

(ʧʦʣʽʝʬʽʨ) [163, 164, 165, 166]. ʆʮʽʥʢʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʽʨʫʨʛʽʯʥʠʭ ʥʠʪʦʢ 

ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʢʘʟʘʣʘ, ʱʦ ʩʠʥʪʝʪʠʯʥʽ ʥʠʪʢʠ, 

ʦʩʦʙʣʠʚʦ ʤʦʥʦʬʽʣʘʤʝʥʪʥʽ ʤʘʶʪʴ ʟʥʘʯʥʦ ʢʨʘʱʽ ʚʣʘʩʪʠʚʦʩʪʽ [167, 168, 169], ʥʽʞ 
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ʧʨʠʨʦʜʥʽ. 

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʩʪʘʣʦ ʚʽʜʦʤʦ, ʱʦ ʥʘʚʢʦʣʦ ʪʢʘʥʠʥ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʣʘʚʩʘʥʫ, ʥʘ ʨʘʥʥʽʭ ʪʝʨʤʽʥʘʭ ʬʦʨʤʫʶʪʴʩʷ ʥʝʡʪʨʦʬʽʣʴʥʽ ʛʨʘʥʫʣʦʮʠʪʠ, ʟ 

ʧʦʜʘʣʴʰʦʶ ʧʦʷʚʦʶ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʯʫʞʦʨʽʜʥʦʛʦ ʪʽʣʘ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘʚʢʦʣʦ ʥʠʪʢʠ. ʄʽʛʨʫʶʯʽ ʬʽʙʨʦʙʣʘʩʪʠ ʬʦʨʤʫʶʪʴ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʫ ʢʘʧʩʫʣʫ ʟʽ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʣʘʚʩʘʥʫ ʧʨʠ ʟʰʠʚʘʥʥʽ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʪʘʢʽ 

ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢ ʥʝʢʨʦʪʠʯʥʽ ʟʤʽʥʠ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, ʧʦʚôʷʟʘʥʽ ʟ ʽʤʧʣʘʥʪʘʮʽʻʶ 

ʥʠʪʢʠ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʛʨʫʙʦʛʦ ʩʪʷʛʫʶʯʦʛʦ ʨʫʙʮʷ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʘʚʩʘʥʫ ʧʨʠ 

ʟʰʠʚʘʥʥʽ ʧʝʯʽʥʢʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʫ ʩʠʩʪʝʤʽ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʫ ʧʘʨʝʥʭʽʤʽ ʟ̔ ʟʦʥʦʶ ʥʝʢʨʦʟʫ [170, 

171, 172, 173]. 

ʅʘʡʢʨʘʱʠʤ ʩʫʯʘʩʥʠʤ ʩʠʥʪʝʪʠʯʥʠʤ ʰʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʷʢʠʡ ʥʝ 

ʨʦʟʩʤʦʢʪʫʻʪʴʩʷ ʚʚʘʞʘʻʪʴʩʷ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʦʩʢʽʣʴʢʠ ʚʽʥ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʽʜʝʘʣʴʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʦʣʽʧʨʦʧʽʣʝʥʦʚʽ ʥʠʪʢʠ ʤʘʶʪʴ 

ʛʣʘʜʝʥʴʢʫ ʧʦʚʝʨʭʥʶ, ʩʪʽʡʢʽ ʜʦ ʤʽʢʨʦʙʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʩʦʢʫ ʙʽʦʽʥʝʨʪʥʽʩʪʴ 

[174, 175]. 

ʇʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʥʝʨʦʟʩʤʦʢʪʫʶʯʠʭʩʷ ʰʦʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦʢʘʟʘʣʦ, ʱʦ ʾʤ ʧʨʠʪʘʤʘʥʥʽ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ, ʚ ʪʢʘʥʠʥʘʭ ʚʦʥʠ 

ʧʽʜʜʘʶʪʴʩʷ ʜʝʛʨʘʜʘʮʽʾ ʰʣʷʭʦʤ ʛʽʜʨʦʣʽʟʫ, ʦʩʦʙʣʠʚʦ ʢʘʧʨʦʥ. ɹʘʛʘʪʴʦʤ ʥʠʪʢʘʤ 

ʧʨʠʪʘʤʘʥʥʘ ʞʦʨʩʪʢʽʩʪʴ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʚôʷʟʫʚʘʪʠ ʪʨʠ, ʘ ʽʥʢʦʣʠ ʽ ʯʦʪʠʨʠ 

ʚʫʟʣʠ [176, 177]. ʅʘʚʢʦʣʦ ʢʘʧʨʦʥʦʚʠʭ ʥʠʪʦʢ ʬʦʨʤʫʻʪʴʩʷ ʛʨʘʥʫʣʴʦʤʘ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʪʦʚʩʪʦʾ ʬʽʙʨʦʟʥʦʾ ʢʘʧʩʫʣʠ, ʘ ʤʽʞ ʚʦʣʦʢʦʥʮʷʤʠ ʥʠʪʦʢ ʚʠʷʚʣʷʻʪʴʩʷ 

ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʽ ʛʽʛʘʥʪʩʴʢʠʭ ʢʣʽʪʠʥ ʯʫʞʦʨʽʜʥʠʭ ʪʽʣ [178]. 

ʂʘʧʨʦʥʦʚʘ ʥʠʪʢʘ ʫ ʪʢʘʥʠʥʘʭ ʦʨʛʘʥʽʟʤʫ ʧʽʜʜʘʶʪʴʩʷ ʨʫʡʥʫʚʘʥʥʶ ʟʘ ʫʯʘʩʪʶ 

ʢʣʽʪʠʥ ʯʫʞʦʨʽʜʥʠʭ ʪʽʣ. ʇʨʦʜʫʢʪʠ ʨʦʟʧʘʜʫ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʩʣʷ ʨʫʡʥʫʚʘʥʥʶ 

ʢʘʧʨʦʥʦʚʦʾ ʥʠʪʢʠ, ʧʦʜʨʘʟʥʶʶʯʝ ʜʽʶʪʴ ʥʘ ʥʘʚʢʦʣʠʰʥʽ ʩʪʨʫʢʪʫʨʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʫ ʧʦʜʘʣʴʰʦʤʫ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʠʭ ʚʦʛʥʠʱ ʟʘʧʘʣʝʥʥʷ ʽ 

ʥʘʨʦʩʪʘʥʥʷ ʬʽʙʨʦʟʥʠʭ ʟʤʽʥ [179]. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʝʨʦʟʩʤʦʢʪʫʶʯʠʭʩ ̫ʰʦʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʨʘʥʘ ʟʘʛʦʶʻʪʴʩʷ ʚʪʦʨʠʥʥʠʤ ʥʘʪʷʛʦʤ [180, 181]. 
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ʏʘʩʪʦ ʧʽʜ ʚʧʣʠʚʦʤ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʩʤʦʢʪʫʚʘʥʥʶ, 

ʚʠʥʠʢʘʶʪʴ ʫʩʢʣʘʜʥʝʥʥʷ: ʘʙʩʮʝʩʠ, ʚʠʨʘʟʢʘ ʘʥʘʩʪʦʤʦʟʽʚ, ʧʨʦʨʽʟʫʚʘʥʥʷ 

ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʦʨʛʘʥʽʚ, ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʢʨʦʚʦʪʝʯ ʫ ʜʽʣʷʥʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʣʽʛʘʪʫʨʠ [182, 183, 184]. ɻʨʘʥʫʣʴʦʤʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʰʚʘ, ʯʘʩʪʦ 

ʩʠʤʫʣʶʶʪʴ ʧʫʭʣʠʥʫ [185], ʘ ʽʥʢʦʣʠ ʥʠʪʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ 

ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ [186, 187].  

ʋ 60 ʨʦʢʘʭ ʫ ʉʐɸ ʙʫʚ ʩʠʥʪʝʟʦʚʘʥʠʡ ʧʝʨʰʠʡ ʩʠʥʪʝʪʠʯʥʠʡ 

ʨʦʟʩʤʦʢʪʫʶʯʠʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ð ʜʝʢʩʦʥ ʽ ʚʽʢʨʠʣ [188]. ʉʠʥʪʝʪʠʯʥʽ 

ʨʦʟʩʤʦʢʪʫʶʯʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʤʘʣʠ ʚʝʣʠʢʫ ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʢʝʪʛʫʪʦʤ. ɺʦʥʠ ʥʝ 

ʙʫʣʠ ʧʦʭʽʜʥʠʤʠ ʧʨʠʨʦʜʥʦʛʦ ʙʽʣʢʘ, ʚʦʥʠ ʨʦʟʩʤʦʢʪʫʚʘʣʠʩʷ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʪʢʘʥʠʥʦʶ ʨʝʘʢʮʽʻʶ ʫ ʪʝʨʤʽʥʠ ʚʽʜ 15 ʜʦ 90 ʜʽʙ, ʘ ʾʭ ʧʨʦʜʫʢʪʠ ʛʽʜʨʦʣʽʟʫ ʤʘʣʠ 

ʘʥʪʠʤʽʢʨʦʙʥʫ ʜʽʶ [189, 190, 191]. ʅʘʚʢʦʣʦ ʥʠʪʦʢ ʜʝʢʩʦʥ ʚʠʷʚʣʷʣʘʩʷ ʤʽʥʽʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʛʨʘʥʫʣʦʮʠʪʽʚ ʪʘ ʤʘʢʨʦʬʘʛʽʚ, ʱʦ ʟʥʘʭʦʜʠʣʠʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʥʠʪʢʠ, ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʫ ʜʽʣʷʥʮʽ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʠʪʦʢ ʙʫʣʠ ʥʝ ʚʠʨʘʞʝʥʠʤʠ [192].  

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʜʝʢʩʦʥ ʨʫʡʥʫʶʪʴʩʷ ʰʣʷʭʦʤ 

ʛʽʜʨʦʣʽʟʫ, ʧʨʠ ʮʴʦʤʫ ʘʢʪʠʚʫʶʪʴʩʷ ʤʘʢʨʦʬʘʛʠ, ʷʢʽ ʧʦʧʝʨʝʜʞʫʶʪʴ ʚʠʨʘʞʝʥʫ 

ʣʽʤʬʦʮʠʪʘʨʥʫ ʘʙʦ ʧʣʘʟʤʦʮʠʪʘʨʥʫ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʪʠʤ ʩʘʤʝ ʟʤʝʥʰʫʻʪʴʩʷ 

ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟ ʙʦʢʫ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ. ɻʣʽʢʦʣʝʚʘ ʽ ʤʦʣʦʯʥʘ ʢʠʩʣʦʪʠ, ʱʦ 

ʻ ʧʨʦʜʫʢʪʘʤʠ ʨʦʟʧʘʜʫ ʜʝʢʩʦʥʫ, ʤʝʪʘʙʦʣʽʟʫʶʪʴʩʷ ʙʝʟ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʪʢʘʥʠʥʠ [193, 194].  

ɼʝʢʩʦʥ ʚʠʢʣʠʢʘʻ ʫ ʪʢʘʥʠʥʘʭ ʧʝʨʝʚʘʞʥʦ ʤʘʢʨʦʬʘʛʘʣʴʥʝ ʟʘʧʘʣʝʥʥʷ, ʱʦ ʻ 

ʦʟʥʘʢʦʶ ʤʝʥʰ ʚʠʨʘʞʝʥʦʛʦ ʟʘʧʘʣʝʥʥʷ, ʥʽʞ ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʝʪʛʫʪʫ ʽ 

ʥʠʪʦʢ, ʷʢʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʨʦʟʩʤʦʢʪʫʚʘʥʥʶ [195, 196]. 

ɺʽʢʨʠʣ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʰʚʠʜʢʠʤ ʪʝʨʤʽʥʘʤ 

ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ. ʏʝʨʝʟ 7-14 ʜʽʙ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʚʪʨʘʯʘʻʪʴʩʷ ʧʦʣʦʚʠʥʘ 

ʤʮ̔ʥʦʩʪʽ, ʘ ʥʘ 21 ʜʦʙʫ ʧʦʚʥʽʩʪʶ ʚʪʨʘʯʘʻʪʴʩʷ ʤʽʮʥʽʩʪʴ. ʊʝʨʤʽʥʠ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ 

ʜʝʢʩʦʥʫ ʪʘ ʚʽʢʨʠʣʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ, ʢʦʥʪʘʢʪʫ ʟ ʬʝʨʤʝʥʪʘʤʠ ʪʘ 

ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʬʝʨʤʝʥʪʠ [197, 198, 199]. 

ʂʨʘʱʦʶ ʥʠʪʢʦʶ, ʱʦ ʧʽʜʜʘʻʪʴʩʷ ʨʦʟʩʤʦʢʪʫʚʘʥʥʶ ʫ ʪʢʘʥʠʥʘʭ ʻ "ɺʽʢʨʠʣ" ʫ 
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ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʧʦʭʽʜʥʘ ʣʘʢʪʠʜʘ ʽ ʛʣʽʢʦʣʽʜʘ [200].  

ɺ̔ ʢʨʠʣ ʙʫʚ ʘʧʨʦʙʦʚʘʥʠʡ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʽ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʚ ʫʩʽʭ 

ʛʘʣʫʟʷʭ ʭʽʨʫʨʛʽʾ. ɸʣʝ ʧʨʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ 

ʨʘʭʫʥʦʢ ʩʚʦʻʾ ʙʫʜʦʚʠ (ʧʦʣʽʬʽʣʘʤʝʥʪʥʦʾ ʩʪʨʫʢʪʫʨʠ) ʚʘʞʢʦ ʟʘʚôʷʟʫʚʘʪʠ ʚʫʟʣʠ, ʘ 

ʩʘʤʽ ʚʫʟʣʠ ʟʜʘʪʥʽ ʩʘʤʦ ʨʦʟʧʫʩʢʘʪʠʩʷ, ʧʦʰʢʦʜʞʫʶʪʴ ʪʢʘʥʠʥʠ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ 

ʥʠʪʦʢ ʪʘ ʤʘʶʪʴ ʥʝʧʦʩʪʽʡʥʽ ʪʝʨʤʽʥʠ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ [201, 202, 203, 204, 205, 

206].  

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʢʣʽʪʠʥʥʘ ʨʝʘʢʮʽʷ ʥʘ ʚʽʢʨʠʣ, ʧʦʜʽʙʥʘ ʥʘ ʪʘʢʫ, ʦɦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʝʢʩʦʥ [207]. 

ʋʩʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʤʘʶʪʴ 

ʩʧʽʣʴʥʠʡ ʚʘʞʣʠʚʠʡ ʥʝʜʦʣʽʢ, ʷʢ ʥʝʨʝʛʫʣʴʦʚʘʥʠʡ ʯʘʩ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʩ̔ʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [208]. 

ʇʝʨʰʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʫ ʷʢʦʛʦ ʤʦʞʣʠʚʦ ʙʫʣʦ ʨʝʛʫʣʶʚʘʪʠ ʪʝʨʤʽʥʠ 

ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʙʫʚ ʥʘ ʦʩʥʦʚʽ ʦʢʠʩʣʝʥʦʾ ʮʝʣʶʣʦʟʠ - ʦʢʮʝʣʦʥ. ʋʧʝʨʰʝ 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʚ ʋʢʨʘʾʥʽ ʮʝʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʚʽʜʥʦʩʠʚʩʷ ʜʦ ʩʠʥʪʝʪʠʯʥʠʭ 

ʨʦʟʩʤʦʢʪʫʶʯʠʭʩʷ ʥʠʪʦʢ ʟ ʟʘʜʘʥʠʤʠ ʪʝʨʤʽʥʘʤʠ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ [209]. ʊʘʢʽ 

ʷʢʦʩʪʽ ʥʠʪʢʠ ʟôʷʚʣʷʶʪʴʩʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʶ ʦʢʠʩʣʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ [210, 211]. ʋ ʪʢʘʥʠʥʘʭ ʦʨʛʘʥʽʟʤʫ ʦʢʮʝʣʦʥ ʚʪʨʘʯʘʻ ʤʽʮʥʽʩʪʴ ʥʘ 14 ï 

21 ʜʦʙʫ (ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʩʮʷ ʽʤʧʣʘʥʪʘʮʽʾ), ʘ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷ ʟʘʚʝʨʰʫʻʪʴʩʷ ʜʦ 

180 ï 360 ʜʽʙ, ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʥʘ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʦʥʢʦʛʦ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʛʦ ʨʫʙʮʷ [212].  

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʦʢʠʩʣʝʥʘ ʮʝʣʶʣʦʟʠ ʤʘʻ 

ʧʨʦʪʠʧʫʭʣʠʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [213]. ʆʢʠʩʣʝʥ ʮʝʣʶʣʦʟʘ  ̒ʣʦʢʘʣʴʥʠʤ ʛʝʤʦʩʪʘʪʠʢʦʤ 

ʪʘ ʩʣʘʙʢʠʤ ʙʘʢʪʝʨʽʦʩʪʘʪʠʢʦʤ [214]. ʈʦʟʩʤʦʢʪʫʚʘʥʥʷ ʫ ʪʢʘʥʠʥʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʙʝʟ ʽʥʪʝʥʩʠʚʥʦʾ ʚʠʨʘʞʝʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʯʘʩʪʠʥʢʠ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʬʘʛʦʮʠʪʫʶʪʴʩʷ ʤʘʢʨʦʬʘʛʘʤʠ ʽ ʚʠʚʦʜʷʪʴʩʷ ʧʦ ʢʨʦʚʦʥʦʩʥʠʭ ʢʘʧʽʣʷʨʘʭ ʽ 

ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥʘʭ [215]. 

ɹʘʛʘʪʦʯʠʩʝʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʚʠʜʫ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ 

ʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʝʨʝʚʘʛʠ ʮʴʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʜ ʟʘʢʦʨʜʦʥʥʠʤʠ ʘʥʘʣʦʛʘʤʠ 
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[216, 217], ʘʣʝ ʥʘ ʞʘʣʴ ʩʴʦʛʦʜʥʽ ʮʝʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝ ʚʠʨʦʙʣʷʻʪʴʩʷ. 

 

1.6 ɿʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ ʦʨʛʘʥʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʫʯʘʩʥʠʭ ʰʦʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʠ ʧʦʢʨʘʱʝʥʥʷ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

 

ɿʘʛʘʣʴʥʦ ʚʽʜʦʤʦ, ʱʦ ʩʫʯʘʩʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʭʽʨʫʨʛʽʯʥʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʭʦʜʞʝʥʥʽ ʚʦʣʦʢʦʥ (ʧʨʠʨʦʜʥʽ, ʰʪʫʯʥʽ), ʩʪʨʫʢʪʫʨʽ ʥʠʪʢʠ (ʤʦʥʦ-, 

ʧʦʣʽʚʦʣʦʢʥʦ), ʟʜʘʪʥʦʩʪʽ ʜʦ ʙʽʦʜʝʩʪʨʫʢʮʽʾ. ʐʦʚʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ 

ʙʽʦʜʝʩʪʨʫʢʮʽʾ ʰʣʷʭʦʤ ʛʽʜʨʦʣʽʟʫ ʯʠ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʯʘʩʫ ʾʭ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʪʘ ʯʘʩʫ ʫʪʚʦʨʝʥʥʷ ʨʫʙʮʷ. ʇʨʠʨʦʜʥʽ 

ʥʠʪʢʠ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʬʝʨʤʝʥʪʽʚ, ʩʠʥʪʝʪʠʯʥʽ ï ʜʝʧʦʣʽʤʝʨʠʟʫʶʪʴʩʷ 

ʨʽʜʠʥʘʤʠ ʦʨʛʘʥʽʟʤʫ. ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʙʽʛʫ ʛʽʜʨʦʣʽʟʫ ʪʘ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʾ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʚʠʜʫ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʰʠʪʠʭ ʪʢʘʥʠʥ (ʚʘʩʢʫʣʷʨʠʟʘʮʽʾ, 

ʩʪʫʧʝʥʶ ʟʘʧʘʣʝʥʥʷ, ʤʽʢʨʦʙʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ, pH ʩʝʨʝʜʦʚʠʱʘ). 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʦ ʚʪʽʣʝʥʽ ʥʝ ʪʽʣʴʢʠ ʚʣʘʩʪʠʚʦʩʪʽ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʡ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʅʘ ʩʴʦʛʦʜʥʽ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ 

ʤʝʪʦʜʦʤ ʤʦʜʠʬʽʢʘʮʽʾ ʪʨʘʜʠʮʽʡʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʽ 

ʤʝʪʦʜʠʢʠ ʷʢ ʽʤʧʨʝʛʥʘʮʽʷ ʩʨʽʙʣʦʤ ʽ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ʥʠʪʢʠ ʩʠʣʽʢʦʥʦʤ ʘʙʦ 

ʚʦʩʢʦʤ (ʰʦʚʢ, ʪʽ-ʢʨʦʥ) ʦʙʨʦʙʢʘ ʥʠʪʢʠ ʨʦʟʯʠʥʘʤʠ ʷʢʽ ʤʽʩʪʷʪʴ ʡʦʜ, ʘʙʦ 

ʨʦʟʯʠʥʘʤʠ ʟ ʩʦʣʷʤʠ ʭʨʦʤʫ (ʢʝʪʛʫʪ ʦʙʨʦʙʣʝʥʠʡ ʡʦʜʦʤ, ʪʘ ʭʨʦʤʦʚʘʥʠʡ ʢʝʪʛʫʪ) 

[218, 219, 220].  

ɼʣʷ ʧʨʠʜʘʥʥʷ ʰʦʚʥʦʤʫ ʤʘʪʝʨʽʘʣʫ ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʩʘʤʝ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ, ʩʪʠʤʫʣʶʶʯʠʭ ʧʨʦʮʝʩʠ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠʢʠ ʟʘʢʨʽʧʣʝʥʥʷ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʥʘ ʧʦʚʝʨʭʥʽ 

ʥʠʪʢʠ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʚ ʟʚôʷʟʫʚʘʥʥʽ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʨʝʯʦʚʠʥʦʶ ʟ ʷʢʦʾ ʚʠʛʦʪʦʚʣʝʥʠʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʘʙʦ ʮʽ ʨʝʯʦʚʠʥʠ ʚʚʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʨʝʯʦʚʠʥʠ ʷʢʦʶ ʧʦʢʨʠʚʘʶʪʴ ʥʠʪʢʠ [221, 222]. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʩʧʝʮʽʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
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ʥʦʚʽ ʚʠʜʠ ʩʧʝʮʽʘʣʴʥʦ ʩʠʥʪʝʟʦʚʘʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʟʘʢʨʽʧʣʶʶʪʴ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʫ 

ʨʝʯʦʚʠʥʫ ʜʦ ʤʘʢʨʦʤʦʣʝʢʫʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʦʛʦ ʟʚôʷʟʢʫ, ʬʽʢʩʫʶʪʴ ʘʢʪʠʚʥʫ 

ʨʝʯʦʚʠʥʫ ʫ ʧʦʣʽʤʝʨʥʦʤʫ ʧʦʢʨʠʪʪʽ ʘʙʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʫ ʨʝʯʦʚʠʥʫ ʚʚʦʜʷʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʨʦʟʯʠʥ ʘʙʦ ʫ ʧʦʣʽʤʝʨ ʷʢʠʤ ʧʦʢʨʠʚʘʶʪʴ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ [223]. 

ɿʘ ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘʢʠʡ ʤʝʪʦʜ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʝʡ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʡ ʽ ʜʝʰʝʚʠʡ ʪʘ ʜʦʟʚʦʣʷʻ ʧʨʠʜʘʪʠ ʰʦʚʥʦʤʫ 

ʤʘʪʝʨʽʘʣʫ ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [224, 225, 226]. 

ʄʦʜʠʬʽʢʦʚʘʥʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘ ʩʚʦʻʶ ʷʢʽʩʪʶ ʥʽʯʠʤ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʚʽʜ ʩʫʯʘʩʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [227, 228, 229]. 

ʇʝʨʝʚʘʛʘʤʠ ʤʝʪʦʜʫ ʤʦʜʠʬʽʢʘʮʽʾ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʻ ʚʠʢʣʶʯʝʥʥʷ 

ʥʝʜʦʣʽʢʽʚ ʧʨʠʪʘʤʘʥʥʠʭ ʢʣʘʩʠʯʥʠʤ ʰʦʚʥʠʤ ʤʘʪʝʨʽʘʣʘʤ, ʚʝʣʠʢʠʡ ʘʩʦʨʪʠʤʝʥʪ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʠʤʠ ʤʦʞʥʘ ʧʦʢʨʠʪʠ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʚʽʜʥʦʩʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ 

ʧʨʦʩʪʦʪʘ ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʥʘ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ [230]. 

ʋ ʩʚʽʪʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʟôʷʚʠʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʧʦ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʪʚʦʨʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʧʦʯʘʣʠ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [231, 232, 233, 234]. 

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʻ ʤʦʜʠʬʽʢʘʮʽʷ ʚʽʜʦʤʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʚʝʜʝʥʥʷ ʜʦ ʾʭ ʩʢʣʘʜʫ ʥʘʥʦʯʘʩʪʠʥʦʢ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ ʮʽʣʠʡ ʨʷʜ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʥʦʚʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ [235, 236, 237].  

ɿôʷʚʠʣʠʩʴ ʨʦʙʦʪʠ ʧʦ ʤʦʜʠʬʽʢʘʮʽʾ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʣʝ 

ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʦʙʤʝʞʝʥʘ [238, 239, 240].  

ʇʦʧʝʨʝʜʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʠ ʤʦʜʠʬʽʢʘʮʽʾ  

ʤʘʪʝʨʽʘʣʫ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ ʚʜʘʻʪʴʩʷ ʦʪʨʠʤʘʪʠ ʥʠʪʢʠ ʟ ʥʦʚʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ [241]. ʆʜʥ̔̒ ʶ ʟ ʪʘʢʠʭ ʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʠʬʽʢʫʚʘʪʠ ʭʽʨʫʨʛʽʯʥʽ 

ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʪʘ 

ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ, ʚʽʜʦʤʦ, ʱʦ ʦʟʥʘʢʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʥʝʧʨʠʨʦʜʥʽ 

ʤʘʪʝʨʽʘʣʠ ʤʝʥʰʘ, ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ, ʤʝʥʰʘ ʽʥʬʽʣʴʪʨʘʮʽʷ, ʤʝʥʰʘ 

ʢʽʣʴʢʽʩʪʴ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʦʥʢʠʡ ʨʫʙʝʮʴ. [242, 243]. 

ʈʦʟʨʦʙʣʝʥʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʠʪʴ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ ʪʦʥʢʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʫ ʪʢʘʥʠʥʘʭ, ʛʽʜʨʦʬʦʙʥʽ ʙʽʦʽʥʝʨʪʥʽ ʽ ʧʨʠ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʞʠʚʣʝʥʥʷ ʨʘʥ ʧʨʦʪʽʢʘʻ ʧʦ ʪʠʧʫ ʧʝʨʚʠʥʥʦʛʦ ʥʘʪʷʛʫ ʧʨʠ ʮʴʦʤʫ 

ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʨʝʘʢʮʽʾ ʪʢʘʥʠʥ ʥʘ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʪʘ 

ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʽ ʥʠʪʢʠ ʤʦʜʠʬʽʢʦʚʘʥʽ ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʪʘ 

ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʥʝ ʚʽʜʤʽʯʘʻʪʴʩʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʢʣʽʥʽʮʽ [244, 245]. 

ʋʟʘʛʘʣʴʥʝʥʥʷ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʫʩʽʡ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ ʤʘʻ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʦʙ̌ʨʫʥʪʫʚʘʥʥʷ 

ʜʦʮʽʣʴʥʦʩʪʽ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ: ʥʝ ʦʙʨʘʭʦʚʘʥʽ ʥʝ ʪʽʣʴʢʠ ʧʦʢʘʟʥʠʢʠ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʘʣʝ ʡ ʩʪʨʦʢʠ ʪʘ ʧʦʪʫʞʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʨʫʙʮʝʚʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 

ʅʝʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ: ʽ ʦʙʫʤʦʚʣʝʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ  

 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʥʘʤʠ ʦʙʨʘʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ 

ʚʢʣʶʯʘʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ, ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʟ ʥʘʩʪʫʧʥʠʤ ʩʪʘʪʠʩʪʠʯʥʠʤ 

ʘʥʘʣʽʟʦʤ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʜʦʪʨʠʤʘʥʽ 

ʦʩʥʦʚʥʽ ʙʽʦʝʪʠʯʥʽ ʥʦʨʤʠ ɻʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ʧʨʦ ʧʨʘʚʘ ʣʶʜʠʥʠ ʪʘ 

ʙʽʦʤʝʜʠʮʠʥʫ (1977), ʚʠʤʦʛʠ ɻʝʣʴʩʽʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ʧʨʘʚ ʣʶʜʠʥʠ (1975) ʪʘ 

ɺʘʥʢʫʚʝʨʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ (1979, 1994.) ʧʨʦ ʙʽʦʤʝʜʠʯʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʣʦʞʝʥʴ ɺʆʆɿ, ʄʽʞʥʘʨʦʜʥʦʾ ʨʘʜʠ ʤʝʜʠʯʥʠʭ ʥʘʫʢʦʚʠʭ ʪʦʚʘʨʠʩʪʚ, 

ʄʽʞʥʘʨʦʜʥʦʛʦ ʢʦʜʝʢʩʫ ʤʝʜʠʯʥʦʾ ʝʪʠʢʠ (1983) ʪʘ ʟʘʢʦʥʽʚ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ 

ʟʛʽʜʥʦ ʟʘʢʦʥʽʚ ʪʘ ʜʦʢʫʤʝʥʪʽʚ ʧʨʦ ʙʽʦʝʪʠʢʫ ʋʢʨʘʾʥʠ. ʂʦʤʽʪʝʪʦʤ ʟ ʙʽʦʝʪʠʢʠ 

ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʩʫʧʝʨʝʯʘʪʴ ʦʩʥʦʚʥʠʤ ʙʽʦʝʪʠʯʥʠʤ 

ʥʦʨʤʘʤ (ʧʨʦʪʦʢʦʣ ˉ 4 ʚʽʜ 21.03.2013 ʨ.) 

 

2.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʙôʻʢʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʫʪʨʫʯʘʥʴ ʧʨʠ ʚʠʚʯʝʥʥ̔  ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʪʘ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ ʨʦʙʦʪʠ ʚʠʢʦʥʘʥʘ ʥʘ 245 ʱʫʨʘʭ ʫ ʚʽʚʘʨʽʾ ɺʽʥʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ. ʑʫʨʽ ʫʪʨʠʤʫʚʘʣʠʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʥʦʨʤ [246]. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʚʘʨʠʥʠ ʟʥʘʭʦʜʠʣʠʩʷ ʥʘ ʢʘʨʘʥʪʠʥʽ ʧʨʦʪʷʛʦʤ ʜʚʦʭ 

ʪʠʞʥʽʚ. ʅʘ ʩʪʘʥʜʘʨʪʥʽʡ ʜʽʻʪʽ, ʚʦʜʫ ʥʝ ʦʙʤʝʞʫʚʘʣʠ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʨʝʘʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʥʘ ʽʤʧʣʘʥʪʘʮʽʶ ʰʦʚʥʦʛʦ 
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ʤʘʪʝʨʽʘʣʫ ʚ ʨʦʙʦʪʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ: ʰʦʚʢ, ʧʦʣʽʘʤʽʜʥʽ 

(ʢʘʧʨʦʥʦʚʽ) ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʽ ʥʠʪʢʠ, ʘ ʪʘʢʦʞ ʥʦʚʽ ʚʠʜʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʪʦʨʫʙʢʘʤʠ (ɺʅʊ) ʪʘ ʥʘʥʦʢʦʤʧʦʟʠʪʦʤ 

ʩʨʽʙʣʘ (AgSiO2) [247, 248, 249]. 

ɺʠʚʯʝʥʥʷ ʨʝʘʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʥʘ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ 

ʧʨʦʚʦʜʠʣʠ ʥʘ 245 ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʱʫʨʘʭ ʤʘʩʦʶ ʪʽʣʘ ʚʽʜ 200 ʜʦ 250 

ʛʨʘʤ. ʋ ʜʝʥʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʽʚ ʪʚʘʨʠʥ ʥʝ ʛʦʜʫʚʘʣʠ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʝʤʝʜʠʢʘʮʽʾ ʜʠʤʝʜʨʦʣʦʤ ʟ ʨʦʟʨʘʭʫʥʢʫ 1,5 ʤʛ ʥʘ ʢʛ/ʤʘʩʠ ʪʽʣʘ ʪʘ ʘʤʽʥʘʟʠʥʫ (0,02 

ʤʛ/ʢʛ), ʷʢʽ ʚʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦ ʤôʷʟʦʚʦ, ʧʨʦʚʦʜʠʣʠ ʘʥʝʩʪʝʟʽʶ ʰʣʷʭʦʤ 

ʚʥʫʪʨʽʰʥʴʦ ʤôʷʟʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʢʝʪʘʤʽʥʫ ʟ ʨʦʟʨʘʭʫʥʢʫ 10 ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʱʫʨʘ. 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʢʝʪʘʤʽʥʫ ʫ ʩʝʨʝʜʥʴʦʤʫ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʪʚʘʨʠʥʠ ʟʘʩʠʥʘʣʠ ʽ ʥʝ 

ʨʝʘʛʫʚʘʣʠ ʥʘ ʟʦʚʥʽʰʥʽ ʧʦʜʨʘʟʥʠʢʠ. ʉʦʥ ʧʨʦʜʦʚʞʫʚʘʚʩʷ ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʛʦʜʠʥʠ. 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʫ ʥʘʨʢʦʟ, ʾʭ ʬʽʢʩʫʚʘʣʠ ʥʘ ʩʪʦʣʠʢʫ. ɺʠʜʘʣʷʣʠ ʰʝʨʩʪʴ ʟ 

ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʰʣʷʭʦʤ ʩʪʨʠʞʢʠ. ʆʙʨʦʙʣʷʣʠ ʦʧʝʨʘʮʽʡʥʝ ʧʦʣʝ 5 % 

ʡʦʜʦʤ ʪʘ ʩʧʠʨʪʦʤ ʪʨʠʯʽ, ʧʽʩʣʷ ʯʦʛʦ ʟʜʽʡʩʥʶʚʘʣʠ ʩʝʨʝʜʠʥʫ ʣʘʧʘʨʦʪʦʤʽʶ. 

ʇʨʦʰʠʚʘʣʠ ʜʚʦʤʘ ʣʽʛʘʪʫʨʘʤʠ ʧʝʯʽʥʢʫ, ʧʽʩʣʷ ʯʦʛʦ ʟ ʙʦʢʫ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ 

ʧʨʦʰʠʚʘʣʠ ʤôʷʟʠ ʧʦʧʝʨʝʢʦʚʦʾ ʜʽʣʷʥʢʠ, ʚʫʟʣʦʚʠʤʠ ʰʚʘʤʠ ʟʘʰʠʚʘʣʠ ʦʯʝʨʝʚʠʥʫ, 

ʤôʷʟʠ ʪʘ ʘʧʦʥʝʚʨʦʟ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ, ʘ ʧʦʪʽʤ ʟʘʰʠʚʘʣʠ ʰʢʽʨʫ 

ʚʫʟʣʦʚʠʤʠ ʰʚʘʤʠ ʦʜʥʠʤ ʽʟ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʘʥʫ ʦʙʨʦʙʣʷʣʠ 

ɹʝʪʘʜʠʥʦʤ ʪʨʠʯʽ. ʋ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ ʟʘʛʘʣʴʥʠʤ 

ʩʪʘʥʦʤ ʪʚʘʨʠʥ ʪʘ ʩʪʘʥʦʤ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ, ʜʽʣʷʥʢʫ ʧʽʩʣ̫ ʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ 

ʱʦʜʝʥʥʦ ʦʙʨʦʙʣʷʣʠ ʨʦʟʯʠʥʦʤ ɹʝʪʘʜʠʥʫ. ʊʚʘʨʠʥ ʚʠʚʦʜʠʣʠ ʟ ʜʦʩʣʽʜʫ ʰʣʷʭʦʤ 

ʜʝʢʘʧʽʪʘʮʽʾ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʥʝʙʦʣʝʥʥʷ ʪʽʦʧʝʥʪʘʣʦʤ-ʥʘʪʨʽʶ ʟ ʨʦʟʨʘʭʫʥʢʫ 50 

ʤʛ/ʢʛ ʤʘʩʠ ʪʽʣʘ ʯʝʨʝʟ 3, 5, 7, 14, 21, 30 ʪʘ 180 ʜʽʙ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʝʨʠʣʴʥʠʡ ʘʪʨʘʚʤʘʪʠʯʥʠʡ 

ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʜʽʘʤʝʪʨʦʤ 0,085 ʤʤ (ʫʤʦʚʥʠʡ ʥʦʤʝʨ 6/0) ʟ ʢʦʣʶʯʦʶ ʛʦʣʢʦʶ 

12 ʤʤ 3/8 ʜʽʘʤʝʪʨʦʤ 0,28 ʤʤ. ʊʚʘʨʠʥʠ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʧôʷʪʴ ʩʝʨʽʡ ʜʦʩʣʽʜʽʚ 

(ʪʘʙʣ. 2.1). 

ʇʽʩʣʷ ʚʠʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʟ̔ ʜʦʩʣʽʜʫ ʚʠʤʽʨʶʚʘʣʠ ʤʘʩʫ ʪʽʣʘ ʪʚʘʨʠʥʠ, ʜʘʚʘʣʠ 

ʦʮʽʥʢʫ ʚʠʜʠʤʠʭ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ, ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʪʘ ʤʽʩʮʴ ʽʤʧʣʘʥʪʘʮʽʾ 
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ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

 

ʊʘʙʣʠʮʷ 2.1 

ʈʦʟʧʦʜʽʣ ʱʫʨʽʚ ʧʦ ʩʝʨʽʷʭ ʜʦʩʣʽʜʽʚ 

ˉ 

ʧ/ʧ 
ʅʘʟʚʘ ʩʝʨʽʾ ʜʦʩʣʽʜʽʚ 

ʂʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ ʪʘ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ɺʩʴʦʛʦ 

3 5 7 14 21 30 180 

1 
ɯʤʧʣʘʥʪʘʮʽʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʰʦʚʢʫ 
7 7 7 7 7 7 7 49 

2 
ɯʤʧʣʘʥʪʘʮʽʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʢʘʧʨʦʥʫ 
7 7 7 7 7 7 7 49 

3 
ɯʤʧʣʘʥʪʘʮʽʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʧʦʣʽʧʨʦʧʽʣʝʥʫ 
7 7 7 7 7 7 7 49 

4 
ɯʤʧʣʘʥʪʘʮʽʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʧʨʦʧʽʣʝʥʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ɺʅʊ 
7 7 7 7 7 7 7 49 

5 
ɯʤʧʣʘʥʪʘʮʽʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

Ag/SiO2 
7 7 7 7 7 7 7 49 

ɺʩʴʦʛʦ 35 35 35 35 35 35 35 245 

 

ʇʨʠ ʮʴʦʤʫ ʦʮʽʥʶʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ, ʚʠʨʘʟʦʢ, ʥʘʛʥʦʻʥʥʷ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ. ʇʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʠʣʠ ʨʦʟʪʠʥ ʪʚʘʨʠʥʠ ʽ ʦʮʽʥʶʚʘʣʠ 

ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʾʭ ʧʦʣʦʞʝʥʥʷ, ʨʦʟʤʽʨʠ, ʢʦʣʽʨ, 

ʧʦʚʝʨʭʥʶ, ʚʠʨʘʞʝʥʽʩʪʴ ʟʣʫʢʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʷʚʥʽʩʪʴ ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʟʤʽʥ ʫ 

ʜʽʣʷʥʢʘʭ, ʜʝ ʙʫʣʠ ʽʤʧʣʘʥʪʦʚʘʥʽ ʣʽʛʘʪʫʨʠ ʽ ʟʘʙʠʨʘʣʠ ʧʝʯʽʥʢʫ ʪʘ ʩʢʝʣʝʪʥʽ ʤôʷʟʠ ʜʝ 

ʙʫʣʠ ʽʤʧʣʘʥʪʦʚʘʥʽ ʥʠʪʢʠ ʜʣʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

2.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

 

2.2.1 ʄʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɿʘʙʨʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʧʪʘʪʠ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʬʽʢʩʫʚʘʣʠ 

ʫ 10% ʨʦʟʯʠʥʽ ʥʝʡʪʨʘʣʴʥʦʛʦ ʬʦʨʤʘʣʽʥʫ. ʇʽʩʣʷ ʬʽʢʩʘʮʽʾ ʤʘʪʝʨʽʘʣ ʧʨʦʤʠʚʘʣʠ, 

ʟʥʝʚʦʜʥʶʚʘʣʠ ʫ ʩʝʨʽʾ ʩʧʠʨʪʽʚ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 

ʭʣʦʨʦʬʦʨʤ ʪʘ ʟʘʣʠʚʘʣʠ ʫ ʧʘʨʘʬʽʥʦʚʽ ʙʣʦʢʠ, ʟ ʷʢʠʭ ʥʘ ʩʘʥʥʦʤʫ ʤʽʢʨʦʪʦʤʽ ʄʉ-2 
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ʚʠʛʦʪʦʚʣʷʣʠ ʟʨʽʟʠ ʪʦʚʱʠʥʦʶ 3-5 ʤʢʤ. ɺʠʛʦʪʦʚʣʝʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ 

ʟʘʙʘʨʚʣʶʚʘʣʠ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ ʪʘ ɺʘʥ-ɻʽʟʦʥ [250, 251, 252]. ɿʘʙʘʨʚʣʝʥʽ 

ʟʨʽʟʠ ʚʠʚʯʘʣʠ ʧʽʜ ʩʚʽʪʣʦʚʠʤ ʤʽʢʨʦʩʢʦʧʦʤ OLYMPUS BX-41 (ʩʚʽʜʦʮʪʚʦ ʧʨʦ 

ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ˉ 8118/2008ʨ.). ɼʣʷ ʚʠʚʦʜʫ ʥʘ ʝʢʨʘʥ ʤʦʥʽʪʦʨʫ 

ʢʦʣʴʦʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʛʽʩʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʣʘʪʫ 

ʚʽʜʝʦʟʘʭʚʘʪʫ LEADTEK WinFast VC 100. ɼʣʷ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ, 

ʣʽʤʬʦʮʠʪʽʚ, ʤʘʢʨʦʬʘʛʽʚ, ʤʦʥʦʮʠʪʽʚ ʪʘ ʙʘʛʘʪʦʷʜʝʨʥʠʭ ʢʣʽʪʠʥ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʫ 

ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʣʘʥʽʤʝʪʨʠʯʥʫ ʣʽʥʽʡʢʫ 

ɻ.ɻ. ɸʚʪʘʥʜʽʣʦʚʘ [253]. ʅʘ ʟʙʽʣʴʰʝʥʥʽ ʫ 10 ʨʘʟʽʚ ʧʣʦʱʘ ʚʝʣʠʢʦʛʦ ʢʚʘʜʨʘʪʫ 

ʩʢʣʘʜʘʣʘ 1 ʤʤ
2
 ʽ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʫ 40 ʨʘʟʽʚ ʧʣʦʱʘ ʤʘʣʦʛʦ ʢʚʘʜʨʘʪʫ ʩʢʣʘʜʘʣʘ 0,25 

ʤʤ
2
, ʱʦ ʩʢʣʘʜʘʣʦ ʥʘ ʮʴʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʦʜʥʝ ʧʦʣʝ ʟʦʨʫ. ʂʦʞʝʥ ʚʝʣʠʢʠʡ ʢʚʘʜʨʘʪ 

ʤʽʩʪʠʚ ʯʦʪʠʨʠ ʤʘʣʠʭ ʢʚʘʜʨʘʪʠ. ʅʘ ʮʝʥʪʨ ʫ ʤʽʩʮʽ ʟôʻʜʥʘʥʥʷ ʯʦʪʠʨʴʦʭ ʚʝʣʠʢʠʭ 

ʢʚʘʜʨʘʪʽʚ ʚʠʚʦʜʠʣʠ ʟʨʽʟ ʪʢʘʥʠʥ ʫ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ 

ʧʨʦʚʦʜʠʣʠ ʧʽʜʨʘʭʫʥʦʢ ʩʢʣʘʜʫ ʢʣʽʪʠʥ ʫ ʢʦʞʥʦʤʫ ʤʘʣʦʤʫ ʢʚʘʜʨʘʪʽ (ʚʩʴʦʛʦ 16 

ʢʚʘʜʨʘʪʽʚ). ʇʽʩʣʷ ʯʦʛʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘ ʢʦʞʥʠʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʧʽʜʜʘʚʘʣʠʩʷ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʘʥʘʣʽʟʫ. ɺʠʷʚʣʝʥʽ ʟʤʽʥ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʨʛʘʥʘʭ 

ʜʦʢʫʤʝʥʪʫʚʘʣʠ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʤʽʢʨʦʬʦʪʦʟʡʦʤʢʠ ʽ ʦʙʨʦʙʣʷʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Quick PHOTO MICRO 2.3 [250, 251, 252, 254] 

 

2.2.2 ʄʝʪʦʜʠʢʘ ʦʪʨʠʤʘʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʇʇ ʤʝʜʠʯʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʤʘʨʢʠ ɸ-7-84 ʊʋ 24.1-32359181-001-2005 ʟ ʜʦʙʘʚʢʘʤʠ ʚʫʛʣʝʮʝʚʠʭ 

ʥʘʥʦʪʨʫʙʦʢ ʪʘ ʥʘʥʦʯʘʩʪʠʥʦʢ ʩʨʽʙʣʘ ʽʤʦʙʽʣʽʟʦʚʘʥʠʭ ʥʘ ʥʘʥʦʜʠʩʧʝʨʩʥʦʤʫ 

ʢʨʝʤʥʝʟʝʤʽ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧʣʝʢʩʫ AgSiO2.. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚ ʷʢʦʩʪʽ ʜʦʙʘʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʨʠʰʘʨʦʚʽ ʚʫʛʣʝʮʝʚʽ ʥʘʥʦʪʨʫʙʢʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽʥʩʪʠʪʫʪʫ ʭʽʤʽʾ ʧʦʚʝʨʭʥʽ ʅɸʅ ʋʢʨʘʾʥʠ ʽʤ. ʆ.ʆ. ʏʫʡʢʘ (ʊʋ ʋ 26.8 ï 

30969031 ï 2007) ʟ ʪʘʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʚʫʛʣʝʮʝʚʠʭ 

ʥʘʥʦʪʨʫʙʦʢ ï (10:20); ʧʠʪʦʤʦʶ ʧʦʚʝʨʭʥʝʶ ï 340 ʛ/ʤ
2
. ɼʦʜʘʪʢʦʚʦ ʜʦ ʨʦʟʧʣʘʚʫ 
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ʧʦʣʽʤʝʨʫ ʚʚʦʜʠʣʠ ʢʦʤʧʣʝʢʩ AgSiO2. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ 

ʰʦʚʥʠʭ ʜʦʜʘʪʢʽʚ ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʚʚʦʜʠʣʠ ʫ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʽ ʫ ʨʽʟʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ. ɺʚʝʜʝʥʥʷ ʜʦʜʘʪʢʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʯʝʨʚôʷʯʥʦ-ʜʠʩʢʦʚʦʛʦ ʝʢʩʪʨʫʜʝʨʘ ʤʘʨʢʠ ʃɻʇ-25, ʱʦ ʜʦʟʚʦʣʷʣʦ 

ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʫ ʧʦʣʽʧʨʦʧʽʣʝʥʽ ʜʦʙʘʚʢʠ, ʱʦ ʚʚʦʜʠʣʠʩʷ. ʇʽʩʣʷ ʯʦʛʦ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʷʜʠʣʴʥʦʤʫ ʩʪʝʥʜʽ ʬʦʨʤʫʚʘʣʠ ʤʦʥʦʥʠʪʢʠ ʽʟ ʨʦʟʧʣʘʚʽʚ 

ʚʠʭʽʜʥʦʛʦ ʪʘ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʇʇ. ʆʪʨʠʤʘʥʽ ʚʦʣʦʢʥʘ ʚʠʪʷʛʫʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 150 Áʉ ʟ ʢʘʪʥʽʩʪʶ 6. ɼʽʘʤʝʪʨ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʫ ʄɹʉ-2 ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 3,5õ88 

ʨʘʟ̔ʚ [247].  

ɺʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ ʘʥʘʣʽʪʠʯʥʦ-ʜʦʩʣʽʜʥʦʾ ʚʠʧʨʦʙʫʚʘʣʴʥʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ çʊʝʢʩʪʠʣʴ-ʊɽʉʊè ɻʦʣʦʚʥʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʤʝʪʨʦʣʦʛʽʾ, ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʫ ʩʪʨʫʢʪʫʨʽ ʂʠʾʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ (ɸʢʨʝʜʠʪʦʚʘʥʘ 

ʅʘʮʽʦʥʘʣʴʥʠʤ ʘʛʝʥʪʩʪʚʦʤ ʟ ʘʢʨʝʜʠʪʘʮʽʾ ʋʢʨʘʾʥʠ, ʘʪʝʩʪʘʪ ʘʢʨʝʜʠʪʘʮʽʾ ˉ 2ʊ173 

ʚʽʜ 21.06.2010 ʨ., ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʩʝʨʪʠʬʽʢʘʮʽʻʶ ɼʉʊʋ ISO/IEC 17025:2006). 

ɺʠʚʯʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʨʦʟʨʠʚʥʽʡ ʤʘʰʠʥʽ ʂʊ-7010ɸZ (ʧʦʭʠʙʢʘ 0-0,1 ʢʅ; 0-100 ʢʛʩ; Ñ1,0 

%; 0-1000 ʤʤ; Ñ1,0 ʤʤ). ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʘʣʠ ʣʽʥʽʡʥʫ ʱʽʣʴʥʽʩʪʴ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ʊ, ʪʠʩʢ); ʘʙʩʦʣʶʪʥʫ ʤʽʮʥʽʩʪʴ (P ʘʙʩ., ʅ) ï ʥʘʡʙʽʣʴʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʷʢʝ ʚʠʪʨʠʤʫʻ ʥʠʪʢʘ; ʨʦʟʨʠʚʥʫ ʥʘʧʨʫʛʫ (ŭ, ʄʇʘ); ʚʽʜʥʦʩʥʝ ʨʦʟʨʠʚʥʝ ʧʦʜʦʚʞʝʥʥʷ 

(Ů, %); ʧʦʯʘʪʢʦʚʠʡ ʤʦʜʫʣʴ (ɽ ʧʦʯ., ʄʇʘ), ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʜʝʬʦʨʤʘʮʽʾ ʥʠʪʢʠ ʥʘ 3% ʧʦʯʘʪʢʦʚʦʾ ʜʦʚʞʠʥʠ; ʫʩʘʜʢʫ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʪʝʨʤʦʦʙʨʦʙʮʽ (ʂ, %); ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ (ʅ, %); ʢʘʧʽʣʷʨʥʽʩʪʴ (ű, 

ʤʤ) ʧʦ ʚʠʩʦʪʽ ʧʽʜʡʦʤʫ ʨʽʜʠʥʠ ʚʽʜ ʧʦʚʝʨʭʥʽ ʨʦʟʯʠʥʫ ʙʘʨʚʥʠʢʘ, ʫ ʷʢʠʡ ʟʘʥʫʨʝʥʠʡ 

ʢʽʥʝʮʴ ʥʠʪʠʢʠ, ʤʽʮʥʽʩʪʴ ʽ ʨʦʟʨʠʚʥʝ ʧʦʜʦʚʞʝʥʥʷ ʫ ʧʝʪʣʽ ʪʘ ʚʫʟʣʽ. ʂʨʽʤ ʪʦʛʦ, 

ʧʨʦʚʦʜʠʣʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʟʨʦʙʣʝʥʦʛʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʰʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʨʦʚʽʜʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʷʢ ʧʦʣʽʬʽʣʘʤʝʥʪʥʦʛʦ 

(ʐʦʚʢ çʅʇʆ ɹʽʦʧʦʣʽʤʝʨ
È
è, ʂʘʧʨʦʥ çɻʦʣʥʠʪ

È
è, Ethibond çEthicon

È
è), ʪʘʢ ʽ 
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ʤʦʥʦʬʽʣʘʤʝʥʪʥʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ (ʇʦʣʽʧʨʦʧʽʣʝʥ çɻʦʣʥʠʪ
È
è, Prolen çEthicon

È
è, 

Surgilen çDavis&Geck
È
è) [255, 256, 257, 258, 259].  

ʇʦʨʽʚʥʷʣʴʥʝ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʟʨʦʙʣʝʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʨʦʚʦʜʠʣʠ ʜʦ ʪʘ ʧʽʩʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʤʝʪʦʜʦʤ ʢʠʧô̫ʪʽʥʥʷ, ʘʚʪʦʢʣʘʚʫʚʘʥʥʷ ʪʘ 

ʦʙʨʦʙʢʦʶ ʦʢʠʩʦʤ ʝʪʠʣʝʥʫ [260, 261].  

ʄʘʥʽʧʫʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʚʯʘʣʠ ʩʫʙô̒ ʢʪʠʚʥʦ 

in vivo ʟʘ ʜʦʧʦʤʦʛʦ ʪʝʩʪ-ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʣʝʥʦʾ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʬʽʨʤʠ Ethiconò. 

ʄʦʜʠʬʽʢʦʚʘʥʠʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʨʘʟʦʤ ʟ̔ ʩʪʘʥʜʘʨʪʥʠʤ ʰʦʚʥʠʤ ʇʇ ʤʘʪʝʨʽʘʣʦʤ 

ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʨʦʟʤʽʨʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠ ʦʧʝʨʘʮʽʷʭ ʥʘ ʜʦʩʣʽʜʥʠʭ ʪʚʘʨʠʥʘʭ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʝʨʠʣʴʥʠʡ ʘʪʨʘʚʤʘʪʠʯʥʠʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ 

ʜʽʘʤʝʪʨʦʤ 0,085 ʤʤ (ʫʤʦʚʥʠʡ ʥʦʤʝʨ 6/0) ʟ ʢʦʣʶʯʦʶ ʘʙʦ ʨʽʞʫʯʦʶ ʛʦʣʢʦʶ 12 ʤʤ 

3/8 ʜʽʘʤʝʪʨʦʤ 0,28 ʤʤ. ʐʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʚʠʛʦʪʦʚʣʝʥʠʡ ʽ ʩʪʝʨʠʣʽʟʦʚʘʥʠʡ 

ʦʢʩʠʜʦʤ ʝʪʠʣʝʥʫ ʢʦʤʧʘʥʽʻʶ ɺɸʊ ɻʆʃʅʀʊò ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʜʘʨʪʫ ISO 9001: 

2008 ʪʘ ɼʝʨʞʩʪʘʥʜʘʨʪʫ ʋʢʨʘʾʥʠ ʩʠʩʪʝʤʠ ʩʝʨʪʠʬʽʢʘʮʽʾ ʋʢʨ ʉɽʇʈʆ (ʩʝʨʪʠʬʽʢʘʪʠ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ˉ UA 1.003.0070194-11; 1.003.0070198-11), ʽ ʜʦʟʚʦʣʝʥʠʡ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ (ʩʚʽʜʦʮʪʚʦ ʄʆɿ ʋʢʨʘʾʥʠ ˉ 6668/2007). 

ʐʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʢʦʜʫʚʘʣʠ ʪʘʢ, ʱʦʙ ʦʧʝʨʘʪʦʨ ʥʝ ʟʥʘʚ, ʷʢʫ ʥʠʪʢʫ ʚʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻ. ɿʘʩʪʦʩʦʚʫʚʘʣʠ 5 ʪʠʧʽʚ ʪʝʩʪʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʢʦʞʥʦʛʦ 

ʜʦ 5 ʙʘʣʽʚ. ʂʦʞʝʥ ʪʝʩʪ ʧʨʦʚʦʜʠʣʠ 10 ʨʘʟ ʧôʷʪʴʤʘ ʨʽʟʥʠʤʠ ʭʽʨʫʨʛʘʤʠ. ʆʧʝʨʘʪʦʨ 

ʢʦʞʝʥ ʪʝʩʪ ʦʮʽʥʶʚʘʚ ʟʘ 5-ʙʘʣʴʥʦʶ ʰʢʘʣʦ.ʁ ʈʝʟʫʣʴʪʘʪʠ ʩʫʤʫʚʘʣʠ, ʦʪʨʠʤʫʚʘʣʠ 

ʩʝʨʝʜʥʽʡ ʙʘʣ, ʟʛʽʜʥʦ ʷʢʦʛʦ ʦʮʽʥʶʚʘʣʠ ʤʘʥʽʧʫʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʠʪʦʢ. ʍʽʨʫʨʛʠ 

ʦʮʽʥʶʚʘʣʠ ʚʣʘʩʪʠʚʦʩʪʽ ʥʠʪʦʢ ʥʘ ʱʫʨʘʭ ʽʟ ʧʦʧʝʨʝʜʥʴʦʶ ʚʠʢʦʥʘʥʦʶ ʧʽʜ ʝʬʽʨʥʠʤ 

ʥʘʨʢʦʟʦʤ ʣʘʧʘʨʦʪʦʤʽʻʶ. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ˉ 1 ʆʜʠʥʘʨʥʝ 

ʧʨʦʭʦʜʞʝʥʥʷ ʥʠʪʢʠ ʯʝʨʝʟ ʪʢʘʥʠʥʠò ʧʦʣʷʛʘʣʘ ʫ ʪʦʤʫ, ʱʦ ʥʘʢʣʘʜʘʣʠ ʦʜʠʥʘʨʥʽ 

ʣʽʛʘʪʫʨʠ ʥʘ ʨʽʟʥʽ ʪʢʘʥʠʥʠ ʣʘʙʦʨʘʪʦʨʥʦʾ ʪʚʘʨʠʥʠ (ʧʝʯʽʥʢʘ, ʩʢʝʣʝʪʥʽ ʤôʷʟʠ, ʰʢʽʨʘ, 

ʢʠʰʢʘ). ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ˉ 2 ʇʝʪʣʝʚʠʡ ʪʝʩʪò ʧʦʣʷʛʘʣʘ ʫ ʪʦʤʫ, ʱʦ 

ʤôʷʟʠ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʽ ʰʢʽʨʫ ʧʨʦʰʠʚʘʣʠ ʦʙʚʠʚʥʠʤ ʰʚʦʤ, ʬʦʨʤʫʚʘʣʠ ʪʨʠ 

ʥʝʟʘʪʷʛʥʫʪʽ ʧʝʪʣʽ, ʪʘʢ, ʱʦʙ ʢʨʦʢ ʤʽʞ ʧʝʪʣʷʤʠ ʩʢʣʘʜʘʚ 1,0 ʩʤ, ʘ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ 

ʧʝʪʣʽ ʥʘʜ ʪʢʘʥʠʥʦʶ ʙʫʣʘ 1,0 ʩʤ. ʇʦʪʽʤ ʧʽʜʪʷʛʫʚʘʣʠ ʟʘ ʢʽʥʝʮʴ ʥʠʪʢʫ ʽ ʭʽʨʫʨʛ 

ʦʮʽʥʶʚʘʚ ʥʘʩʢʽʣʴʢʠ ʣʝʛʢʦ ʧʽʜʪʷʛʫʻʪʴʩʷ ʥʠʪʢʘ ʯʝʨʝʟ ʪʢʘʥʠʥʫ ʽ ʷʢ ʜʦʙʨʝ 
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ʟʘʪʷʛʫʶʪʴʩʷ ʚʩʽ ʪʨʠ ʧʝʪʣʽ. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ˉ 3 ʍʽʨʫʨʛʽʯʥʠʡ ʚʫʟʦʣò 

ʧʦʣʷʛʘʣʘ ʫ ʪʦʤʫ, ʱʦ ʰʢʽʨʫ ʽ ʤôʷʟʠ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʧʨʦʰʠʚʘʣʠ, ʧʽʩʣʷ 

ʯʦʛʦ ʦʧʝʨʘʪʦʨ ʦʜʥʽʻʶ ʨʫʢʦʶ, ʜʚʦʤʘ ʨʫʢʘʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ 

ʥʘʢʣʘʜʘʚ ʭʽʨʫʨʛʽʯʥʽ ʚʫʟʣʠ. ʉʫʙôʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʣʠ ʤʘʥʽʧʫʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʥʠʪʢʠ ʽ ʧʨʦʩʪʦʪʘ ʟʘʚôʷʟʫʚʘʥʥʷ ʚʫʟʣʘ. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ˉ 4 

ʂʦʚʟʘʥʥʷ ʚʫʟʣʘò ʧʦʣʷʛʘʣʘ ʫ ʪʦʤʫ, ʱʦ ʧʨʦʰʠʚʘʣʠ ʧʝʯʽʥʢʫ ʱʫʨʘ ʥʘ ʚʽʜʩʪʘʥʽ 1,0 

ʩʤ ʽ ʛʣʠʙʠʥʫ 0,5 ʩʤ. ʇʽʩʣʷ ʮʴʦʛʦ ʬʦʨʤʫʚʘʣʠ ʦʜʠʥ ʚʫʟʦʣ, ʷʢʠʡ ʜʦʪʷʛʫʚʘʣʠ ʜʦ 

ʪʢʘʥʠʥ, ʘʣʝ ʥʝ ʟʘʪʷʛʫʚʘʣʠ ʧʦʚʥʽʩʪʶ, ʘ ʧʦʪʽʤ ʜʨʫʛʠʤ ʚʫʟʣʦʤ ʥʘʤʘʛʘʣʠʩʷ 

ʟʘʪʷʛʥʫʪʠ ʧʝʨʰʠʡ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʚʘʣʘʩʷ ʥʝʟʘʪʷʛʥʫʪʘ ʧʝʪʣʷ ʘʙʦ ʜʨʫʛʠʤ 

ʚʫʟʣʦʤ ʚʜʘʚʘʣʦʩʷ ʜʦʪʷʛʥʫʪʠ ʧʝʨʰʠʡ ʚʫʟʦʣ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʥʦʨʤʘʣʴʥʦʾ ʣʽʛʘʪʫʨʠ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ˉ 5 ɿʜʘʪʥʽʩʪʴ ʜʦ ʨʦʟʧʫʩʢʘʥʥʷ ʚʫʟʣʘò ʧʦʣʷʛʘʣʘ ʫ 

ʪʦʤʫ, ʱʦ ʧʨʦʰʠʚʘʣʠ ʧʝʯʽʥʢʫ ʱʫʨʘ ʥʘ ʚʽʜʩʪʘʥʽ 1,0 ʩʤ ʽ ʛʣʠʙʠʥʫ 0,5 ʩʤ ʽ 

ʟʘʪʷʛʫʚʘʣʠ ʤʽʮʥʦ ʚʫʟʦʣ, ʘ ʧʦʪʽʤ ʥʠʪʢʠ ʚʽʜʧʫʩʢʘʣʠ. ʆʮʽʥʶʚʘʣʠ ʯʠ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʝʪʣʷ ʣʽʛʘʪʫʨʠ ʥʘ ʤʽʩʮʽ ʯʠ ʨʦʟʧʫʩʪʠʪʴʩʷ [262]. 

ʌʦʨʤʫʚʘʥʥʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʚʠʚʯʝʥʥʷ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʚʝʜʝʥʦ 

ʥʘ ʢʘʬʝʜʨʽ ʪʝʭʥʦʣʦʛʽʾ ʭʽʤʽʯʥʠʭ ʚʦʣʦʢʦʥ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ ʟʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʶ ʜʦʧʦʤʦʛʦʶ ʜ.ʭ.ʥ., ʧʨʦʬ. ʎʝʙʨʝʥʢʦ 

ʄ.ɺ. 

 

2.2.3 ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɺʠʚʯʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʦʚʠʭ ʭʽʨʫʨʛʽʯʥʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ɺʅʊ ʽ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʧʨʦʚʝʜʝʥʦ in vitro ʥʘ ʪʝʩʪ ʰʪʘʤʘʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ɺʆʆɿ: S.aureus ATCC 25923, E.coli ATCC 29922, Pr.vulgaris 

4636, P.aueruginosae ATCC 27853 ʪʘ ʛʨʠʙʽʚ Candida albica ns ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ 

ɼʋ çʅɼɯ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ ɸʄʅ ʋʢʨʘʾʥʠ ʽʤ. ɯ.ɯ. ʄʻʯʥʽʢʦʚʘè ʟʘ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʶ ʜʦʧʦʤʦʛʦʶ ʢʘʥʜʠʜʘʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʽʥʩʪʠʪʫʪʫ ʆʩʦʣʦʜʯʝʥʢʦ ʊ.ʇ., ʤʝʪʦʜʦʤ ʜʠʬʫʟʽʾ ʫ ʘʛʘʨ ʝʪʘʣʦʥʠʭ 

ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ɺʆʆɿ ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ [263]. 
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ɺʠʟʥʘʯʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ 

ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ɺʅʊ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʫ ʩʫʭʦʤʫ 

ʚʠʛʣʷʜʽ, ʧʽʩʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ ʪʘ ʧʽʩʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʫ 

ʪʢʘʥʠʥʘʭ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʫʭʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜʨʽʟʢʠ 

ʥʠʪʢʠ ʜʦʚʞʠʥʦʶ 5 ʩʤ ʧʦʤʽʱʘʣʠ ʥʘ ʟʘʩʽʷʥʽ ʪʠʤ ʯʠ ʽʥʰʠʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʦʤ 

ʯʘʰʢʠ ʇʝʪʨʽ ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʫ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37 ʉ 48 ʛʦʜʠʥ ʧʽʩʣʷ 

ʯʦʛʦ ʚʠʟʥʘʯʘʣʠ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʥʘ ʯʘʰʢʘʭ ʇʝʪʨʽ ʫ ʜʽʣʷʥʢʘʭ 

ʜʝ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʥʠʪʦʢ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʩʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ 

ʟʨʘʟʢʠ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʤʽʱʘʣʠ ʫ ʧʨʦʙʽʨʢʫ ʟ ʩʪʝʨʠʣʴʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ 

ʨʦʟʯʠʥʦʤ ʽ ʧʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʫ ʪʝʨʤʦʩʪʘʪʽ ʧʨʦʪʷʛʦʤ 48 ʛʦʜʠʥ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ 

ʥʠʪʦʢ, ʪʘʢʦʞ ʧʦʤʽʱʘʣʠ ʥʘ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʦʧʝʨʝʜʥʴʦ ʟʘʩʽʷʥʝ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʽ ʧʦ ʟʦʥʘʭ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʥʘʚʢʦʣʦ ʥʠʪʦʢ ʚʠʟʥʘʯʘʣʠ 

ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘʥʦʤʦʜʠʬʽʢʦʚʘʥʠʭ ʥʠʪʦʢ ʧʽʩʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʫ 

ʪʢʘʥʠʥʘʭ, ʫ ʚʠʚʝʜʝʥʠʭ ʟ̔ ʜʦʩʣʽʜʫ ʱʫʨʽʚ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʚʠʚʯʝʥʥʷ ʨʝʘʢʮʽʾ 

ʪʢʘʥʠʥ ʥʘ ʽʤʧʣʘʥʪʘʮʽʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʘʙʠʨʘʣʠ ʫ 

ʩʪʝʨʠʣʴʥʠʭ ʫʤʦʚʘʭ ʪʨʠ ʟʘʚôʷʟʘʥʽ ʣʽʛʘʪʫʨʠ, ʧʨʦʤʠʚʘʣʠ ʾʭ ʫ ʩʪʝʨʠʣʴʥʦʤʫ 

ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ ʽ ʧʦʤʽʱʘʣʠ ʥʘ ʧʦʞʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ ʧʦʧʝʨʝʜʥɹʦ ʟʘʩʽʷʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ [264]. ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʨʘʣʠ 

ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʟ ʪʨʴʦʭ ʧʦʩʽʚʽʚ ʽ ʧʨʦʚʦʜʠʣʠ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ. 

 

2.2.4 ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʶʚʘʣʠ ʫ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʪʚʘʨʠʥ, ʧʨʠ ʮʴʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʾʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ t  ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ [265, 

266]. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʽʥʪʝʛʨʘʣʴʥʫ 

ʩʠʩʪʝʤʫ STATISTICA 6.1., ʱʦ ʥʘʣʝʞʠʪʴ ʅɼʎ ɺʽʥʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʄ.ɯ. ʇʠʨʦʛʦʚʘ. ʇʨʠ ʦʬʦʨʤʣʝʥʥʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 
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ʈʆɿɼɯʃ 3 

ʄʆʈʌʆʃʆɻɯʏʅɸ ʊɸ ʄʆʈʌʆʄɽʊʈʀʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ɿʄɯʅ ʋ ʇɽʏɯʅʎɯ ʊɸ ʉʂɽʃɽʊʅʀʍ ʄôʗɿɸʍ ʇʈʀ 

ɯʄʇʃɸʅʊɸʎɯɰ ʂʃɸʉʀʏʅʀʍ ʍɯʈʋʈɻɯʏʅʀʍ ʐʆɺʅʀʍ 

ʄɸʊɽʈɯɸʃɯɺ ɯɿ ʐʆɺʂʋ ʊɸ ʂɸʇʈʆʅʋ 

 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʫ ʭʽʨʫʨʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʥʘ ʩʴʦʛʦʜʥʽ ʜʣʷ ʟô̒ ʜʥʘʥʥʷ 

ʪʢʘʥʠʥ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʧʦʣʽʬʽʣʘʤʝʥʪʥʽ ʭʽʨʫʨʛʽʯʥʽ ʰʦʚʥʽ 

ʤʘʪʝʨʽʘʣʠ ʷʢ ʰʦʚʢ ʪʘ ʢʘʧʨʦʥ, ʷʢʠʤ ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʧʨʠʪʘʤʘʥʥʠʡ ʨʷʜ 

ʥʝʜʦʣʽʢʽʚ, ʪʦʤʫ ʥʘʤʠ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʨʝʘʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ 

ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʥʘ ʾʭ ʽʤʧʣʘʥʪʘʮʽʶ. 

 

3.1 ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʘʭ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʰʦʚʢʫ 

 

ʋ ʧʝʨʰʽ ʪʨʠ ʜʦʙʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʪʘ ʽʤʧʣʘʥʪʘʮʽʾ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʰʦʚʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʚʘʨʠʥʠ ʙʫʣʠ ʟʘʛʘʣʴʤʦʚʘʥʠʤʠ, ʥʘ 

ʧʦʜʨʘʟʥʠʢʠ ʨʝʘʛʫʚʘʣʠ ʚôʷʣʦ, ʚʦʥʠ ʧʝʨʝʚʘʞʥʦ ʧʠʣʠ ʚʦʜʫ, ʢʦʨʤ ʚʞʠʚʘʣʠ ʫ 

ʦʙʤʝʞʝʥʽʡ ʢʽʣʴʢʦʩʪʽ. ʇʦʯʠʥʘʶʯʠ ʟ ʜʨʫʛʦʾ ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʾʭ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ 

ʧʦʯʠʥʘʚ ʥʦʨʤʘʣʽʟʫʚʘʪʠʩʷ ʽ ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ, ʘ ʥʘ 3 ʜʦʙʫ ʧʽʩʣʷ 

ʦʧʝʨʘʮʽʾ ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ ʽ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ, 

ʷʢʠʡ ʙʫʚ ʫ ʪʚʘʨʠʥ ʜʦ ʦʧʝʨʘʮʽʾ. ʇʦʯʠʥʘʶʯʠ ʟ 5 ʜʦʙʠ ʽ ʫ ʥʘʩʪʫʧʥʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. 

ʏʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʚʠʚʝʜʝʥʠʭ ʟ ʜʦʩʣʽʜʫ ʪʚʘʨʠʥ 

ʧʨʠ ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʫ ʜʽʣʷʥʮʽ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ ʚʽʜʤʽʯʘʣʠ 

ʧʦʯʝʨʚʦʥʽʥʥʷ ʰʢʽʨʠ ʪʘ ʥʘʙʨʷʢ. ʋ ʤʽʩʮʷʭ ʥʘʢʣʘʜʘʥʥʷ ʣʽʛʘʪʫʨ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʤʽʣʢʽ ʢʨʦʚʦʚʠʣʠʚʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʟʪʠʥʫ ʫ ʧʦʨʦʞʥʠʥʽ ʦʯʝʨʝʚʠʥʠ ʥʘ 

ʧʘʨʽʻʥʪʘʣʴʥʽʡ ʦʯʝʨʝʚʠʥʽ ʫ ʜʽʣʷʥʮʽ ʟôʻʜʥʘʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʮʷʪʢʦʚʽ, ʘ ʚ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ  ʚʦʛʥʠʱʝʚʽ ʢʨʦʚʦʚʠʣʠʚʠ. ɼʦ ʣʽʥʽʾ 
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ʟô̒ ʜʥʘʥʥʷ ʙʫʚ ʧʽʜʧʘʷʥʠʡ ʯʝʧʝʮʴ. ʋ ʧʦʨʦʞʥʠʥʽ ʦʯʝʨʝʚʠʥʠ ʤʠ ʚʠʟʥʘʯʘʣʠ 

ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʝʨʦʟʥʦʾ ʨʽʜʠʥʠ. ʇʝʯʽʥʢʘ ʙʫʣʘ ʟʘʢʨʠʪʘ ʯʘʩʪʠʥʦʶ ʯʝʧʮʷ, ʷʢʠʡ 

ʙʫʚ ʧʽʜʧʘʷʥʠʡ ʜʦ ʤʽʩʮʷ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʧʨʦʥʦʚʠʭ ʣʽʛʘʪʫʨ, ʪʘʢʫ ʞ ʢʘʨʪʠʥʫ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʫ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʟ ʰʦʚʢʫ ʫ ʤô̫ ʟʠ ʙʽʯʥʦʾ ʩʪʽʥʢʠ ʞʠʚʦʪʘ. 

ɿʣʫʢʦʚʠʡ ʧʨʦʮʝʩ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʫ ʯʝʨʝʚʥʽʡ ʧʦʨʦʞʥʠʥʽ. ʇʽʩʣʷ ʚʽʜʜʽʣʝʥʥʷ 

ʯʝʧʮʷ ʚʽʜ ʤʽʩʮʴ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ, ʮ̫ ʪʢʦʚʽ ʪʘ ʚʦʛʥʠʱʝʚʽ 

ʢʨʦʚʦʚʠʣʠʚʠ, ʷʢ ̔ʙʫʣʠ ʨʦʟʪʘʰʦʚʫʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘʚʢʦʣʦ ʧʨʦʢʦʣʴʥʠʭ ʢʘʥʘʣʽʚ 

ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʫ ʧʝʯʽʥʢʫ ʪʘ ʤôʷʟʠ. 

ʇʨʠ ʤʦʨʬʦʤʝʪʨʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʧʝʯʽʥʢʠ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʦʟʥʘʢʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʛʣʷʜʽ ʣʽʤʬʦʛʽʩʪʦʮʝʪʘʨʥʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ, ʫ ʧʝʯʽʥʮʽ ʧʝʨʝʚʘʞʘʣʠ ʣʝʡʢʦʮʠʪʠ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʩʢʣʘʜʘʣʘ 

657,0Ñ18,4 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
. ʂʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʙʫʣʘ 76,9Ñ2,7 ʢʣʽʪʠʥ ʥʘ ʤʤ

2
, 

ʤʘʢʨʦʬʘʛʠ ʽ ʤʦʥʦʮʠʪʠ ʚʠʟʥʘʯʘʣʠʩʷ ʫ ʢʽʣʴʢʦʩʪʽ 19,6Ñ0,9 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
, ʘ 

ʢʽʣʴʢʽʩʪʴ ɹʗɻʂ ʩʢʣʘʜʘʣʘ 12,4Ñ1,2 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
 ʪʢʘʥʠʥʠ. 

ʇʨʠ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʝʯʽʥʢʠ ʥʘ 3 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʠ ʚʠʟʥʘʯʘʣʠ ʱʽʣʴʥʝ ʩʢʫʧʯʝʥʥʷ ʤʘʢʨʦʬʘʛʽʚ ʽ 

ʝʧʽʪʝʣʽʦʾʜʥʠʭ ʢʣʽʪʠʥ, ʤʽʞ ʷʢʠʤʠ ʙʫʣʠ ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʥʝʯʠʩʣʝʥʥʽ 

ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ, ʣʽʤʬʦʮʠʪʠ ʽ ʩʝʛʤʝʥʪʦʷʜʝʨʥʽ ʥʝʡʪʨʦʬʽʣʠ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ 

ʥʘʚʢʦʣʦ ʰʦʚʢʦʚʦʾ ʥʠʪʢʠ ʫ ʚʠʛʣʷʜʽ ʚʫʟʴʢʦʾ (ʫ 1-3 ʰʘʨʠ) ʤʫʬʪʠ ʙʫʣʠ 

ʨʦʟʪʘʰʦʚʫʚʘʥʽ ʝʧʽʪʝʣʽʦʾʜʥʽ ʢʣʽʪʠʥʠ, ʷʢʽ ʟʣʠʚʘʣʠʩʷ ʫ ʩʠʤʧʣʘʩʪʠ, ʘ ʪʘʢʦʞ ʚʞʝ 

ʩʬʦʨʤʦʚʘʥʽ ʙʘʛʘʪʦʷʜʝʨʥʽ (ʜʦ 6 ʷʜʝʨ) ʛʽʛʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. ʇʨʠ 

ʮʴʦʤʫ ʯʘʩʪʠʥʘ ʟ ʥʠʭ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʩʘʤʦʾ ʥʠʪʢʠ. ɺʩʽ 

ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʢʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʥʝʨʽʚʥʦʤʽʨʥʦ - ʧʝʨʝʚʘʞʥʦ ʟ ʙʦʢʫ ʜʽʾ ʩʠʣ ʨʦʟʪʷʛʫ ʪʢʘʥʠʥ ʧʝʯʽʥʢʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʟ 

ʙʦʢʫ ʩʪʠʩʥʝʥʥʷ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʥʝʢʨʦʪʠʯʥʦ  ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʧʝʯʽʥʢʠ. 

ɻʝʧʘʪʦʮʠʪʠ ʙʫʣʠ ʧʦʜʝʢʫʜʠ ʟʙʽʣʴʰʝʥʽ ʫ ʨʦʟʤʽʨʘʭ, ʥʘʙʨʷʢʣʽ, ʤʝʞʽ ʾʭ ʙʫʣʠ 

ʥʝʯʽʪʢʠʤʠ, ʮʠʪʦʧʣʘʟʤʘ ʥʘʙʫʚʘʣʘ ʩʣʘʙʢʦ  ʙʘʟʦʬʽʣʴʥʦʛʦ ʟʝʨʥʠʩʪʦʛʦ ʚʠʜʫ, ʷʜʨʘ 

ʙʫʣʠ ʟ ʦʟʥʘʢʘʤʠ ʚʘʢʫʦʣʽʟʘʮʽʾ. ʏʘʩʪʠʥʘ ʛʝʧʘʪʦʮʠʪʽʚ ʚʟʘʛʘʣʽ ʥʝ ʤʘʣʘ ʷʜʨʘ, 

ʮʠʪʦʧʣʘʟʤʘ ʾʭ ʙʫʣʘ ʛʦʤʦʛʝʥʽʟʦʚʘʥʘ, ʟ ʧʽʜʚʠʱʝʥʦʶ ʝʦʟʠʥʦʬʽʣʴʥʽʩʪʶ. ʌʽʙʨʦʟʥʘ 

ʢʘʧʩʫʣʘ ʧʝʯʽʥʢʠ ʽ ʧʦʨʪʘʣʴʥʽ ʪʨʘʢʪʠ ʫ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ ʙʫʣʠ ʥʝʢʨʦʪʠʟʦʚʘʥʽ ʽ 
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ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʩʤʫʞʢʦ ʧʦʜʽʙʥʠʭ ʽ ʥʠʪʯʘʩʪʠʭ ʛʦʤʦʛʝʥʥʠʭ ʝʦʟʠʥʦʬʽʣʴʥʠʭ 

ʤʘʩ, ʤʽʞ ʷʢʠʤʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʩʝʛʤʝʥʪʦʷʜʝʨʥʽ ʥʝʡʪʨʦʬʽʣʴʥʽ ʣʝʡʢʦʮʠʪʠ ʟ 

ʦʟʥʘʢʘʤʠ ʨʦʟʧʘʜʫ (ʨʠʩ. 3.1). 

ɿʙʝʨʝʞʝʥʽ ʥʘʚʢʦʣʦ ʟʦʥʠ ʥʝʢʨʦʟʫ ʚʦʣʦʢʥʠʩʪʽ ʢʦʣʘʛʝʥʦʚʽ ʽ ʢʣʽʪʠʥʥʽ 

ʬʽʙʨʦʧʣʘʩʪʠʯʥʽ ʝʣʝʤʝʥʪʠ ʙʫʣʠ ʫʱʽʣʴʥʝʥʽ. ɼʠʩʪʘʣʴʥʦ ʚʽʜ ʢʣʽʪʠʥʥʦʛʦ 

ʽʥʬʽʣʴʪʨʘʪʫ ʫ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ, ʥʘʚʧʘʢʠ, ʙʫʣʦ ʧʦʤʽʪʥʦ ʨʦʟʨʽʜʞʝʥʥʷ ʪʢʘʥʠʥʥʠʭ 

ʩʪʨʫʢʪʫʨ (ʘʞ ʜʦ ʧʦʚʥʦʛʦ ʾʭ ʨʦʟʨʠʚʫ), ʧʦʨʷʜ ʟ ʦʟʥʘʢʘʤʠ ʾʭ ʥʘʙʨʷʢʫ ʽ ʥʘʙʫʭʘʥʥʷ 

ʪʘ ʜʨʽʙʥʦ ʚʦʛʥʠʱʝʚʠʤʠ ʢʨʦʚʦʚʠʣʠʚʘʤʠ. ʌʫʥʢʮʽʦʥʫʶʯʽ ʩʫʜʠʥʠ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʤʘʣʠ ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʰʠʨʝʥʠʡ ʧʨʦʩʚʽʪ ʽ 

ʥʝʨʽʚʥʦʤʽʨʥʝ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ. 

 

 

ʈʠʩ. 3.1. ʄʘʢʨʦʬʘʛʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ (1) ʫ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʦʚʦʾ 

ʣʽʛʘʪʫʨʠ (2), ʜʽʣʷʥʢʘ ʥʝʢʨʦʟʫ ʟ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ, 

ʜʠʩʪʨʦʬʽʷ ʛʝʧʘʪʦʮʠʪʽʚ (3). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 3 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ, ʭ200. 

 

ɹʘʣʢʦʚʘ ʙʫʜʦʚʘ ʧʝʯʽʥʢʠ, ʷʢʘ ʙʫʣʘ ʨʦʟʪʘʰʦʚʘʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦ ʚʽʜ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʙʫʣʘ ʟʙʝʨʝʞʝʥʘ, ʧʨʦʪʝ ʛʝʧʘʪʦʮʠʪʠ ʧʝʨʝʙʫʚʘʣʠ ʫ ʩʪʘʥʽ ʟʝʨʥʠʩʪʦʾ ʽ 

ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ. ʂʣʽʪʠʥʠ ʂʫʧʬʝʨʘ ʙʫʣʠ ʘʢʪʠʚʥʽ, ʤʘʣʘ ʤʽʩʮʝ ʩʤʫʞʢʦ 
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ʧʦʜʽʙʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʩʠʥʫʩʦʾʜʽʚ ʤʦʥʦʮʠʪʘʨʥʠʤʠ ʛʽʩʪʽʦʮʠʪʘʤʠ ʽ ʧʣʘʟʤʘʪʠʯʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ (ʨʠʩ.3.2). ʅʘ ʪʣʽ ʧʦʤʽʨʥʦʛʦ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʧʦʚʥʦʢʨʦʚôʷ ʽ ʩʪʘʟʫ 

ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʩʫʜʠʥʘʭ ʟʘʜʽʷʥʠʭ ʧʦʨʪʘʣʴʥʠʭ ʪʨʘʢʪʽʚ ʚʽʜʟʥʘʯʘʣʠ ʜʽʘʧʝʜʝʟ 

ʧʦʦʜʠʥʦʢʠʭ ʝʨʠʪʨʦʮʠʪʽʚ.  

 

 

ʈʠʩ. 3.2. ʄʦʥʦʮʠʪʠ (1)  ̔ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʫ ʩ̔ʥʫʩʦʾʜʘʭ ʧʝʯʽʥʢʠ (2), 

ʟʝʨʥʠʩʪʘ ʜʠʩʪʨʦʬʽʷ ʛʝʧʘʪʦʮʠʪʽʚ ʥʘʚʢʦʣʦ ʰʦʚʢʦʚʦʾ ʣʽʛʘʪʫʨʠ (3). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 

3 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ, ʭ200. 

 

ʅʘ 5 ʜʦʙʫ ʤʠ ʚʠʟʥʘʯʘʣʠ ʚʠʨʘʟʥʝ ʚʽʜʤʝʞʫʚʘʥʥʷ ʟʦʥʠ ʧʦʰʢʦʜʞʝʥʥʷ 

ʧʝʯʽʥʢʠ. ʋ ʩʘʤʽʡ ʟʦʥʽ ʮʽ ʧʦʰʢʦʜʞʝʥʥʷ ʥʦʩʠʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʭʘʨʘʢʪʝʨ, ʫ 

ʦʩʥʦʚʥʦʤʫ, ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʛʝʧʘʪʦʮʠʪʽʚ ʫ ʩʪʘʥʽ ʚʘʞʢʦʾ ʟʝʨʥʠʩʪʦʾ ʪʘ 

ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ, ʘʪʨʦʬʽʾ, ʥʝʢʨʦʟʫ ʽ ʥʝʢʨʦʙʽʦʟʫ. ʇʨʠ ʮʴʦʤʫ ʱʽʣʴʥʽʩʪʴ 

ʧʝʨʠʬʦʢʘʣʴʥʦʾ ʟʘʧʘʣʴʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʢʣʽʪʠʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʙʫʣʘ ʤʝʥʰʦʶ. 

ɿʤʽʥʠʚʩʷ ʽ ʾʾ ʢʣʽʪʠʥʥʠʡ ʩʢʣʘʜ. ʂʽʣʴʢʽʩʪʴ ʉʗʅ ʚʽʜʥʦʩʥʦ ʙʫʣʘ ʤʝʥʰʦʶ, 

ʦʜʥʦʯʘʩʥʦ ʙʫʣʘ ʙʽʣʴʰʦʶ ʯʘʩʪʢʘ ʣʽʤʬʦ-ʧʣʘʟʤʘʮʠʪʘʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ, 

ʤʘʢʨʦʬʘʛʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʬʦʨʤʫʚʘʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽ ʟʦʥʠ ʧʦʰʢʦʜʞʝʥʥʷ, ʝʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʠʡ ʛʨʘʥʫʣʷʮʽʡʥʦʾ ʚʘʣ. 

ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ʤʠ ʚʠʟʥʘʯʘʣʠ ɹʗɻʂ ʩʪʦʨʦʥʥʽʭ ʪʽʣ, ʱʦ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʥʘʚʢʦʣʦ 
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ʩʘʤʦʾ ʰʦʚʢʦʚʦʾ ʥʠʪʢʠ ʽ ʤʽʞ ʦʢʨʝʤʠʤʠ ʾʾ ʚʦʣʦʢʥʘʤʠ (ʨʠʩ. 3.3)  

 

 

ʈʠʩ. 3.3. ɽʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʽ ʛʨʘʥʫʣʴʦʤʠ (1) ʟ ʛʽʛʘʥʪʩʴʢʠʭ 

ʙʘʛʘʪʦʷʜʝʨʥʠʭ ʢʣʽʪʠʥ (2), ʚʠʨʘʞʝʥʘ ʟʝʨʥʠʩʪʘ ʜʠʩʪʨʦʬʽʷ ʛʝʧʘʪʦʮʠʪʽʚ ʥʘʚʢʦʣʦ 

ʰʦʚʢʦʚʦʾ ʣʽʛʘʪʫʨʠ (3). ʇʝʯ̔ʥʢʘ ʱʫʨʘ ʥʘ 5 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ, ʭ 400. 

 

ʉʝʨʝʜ ʢʣʽʪʠʥ ʟʘʧʘʣʝʥʥʷ ʤʠ ʚʠʷʚʣʷʣʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʱʦ 

ʩʢʣʘʜʘʣʠʩʷ ʤʽʩʮʷʤʠ ʫ ʚʧʦʨʷʜʢʦʚʘʥʽ ʦʜʥʦʩʧʨʷʤʦʚʘʥʽ ʧʘʩʤʘ. ɿʤʽʥʠ ʢʽʣʴʢʦʩʪʽ 

ʧʽʢʨʦʬʫʢʩʠʥʦʚʠʭ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ. ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʟʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʧʝʨʝʚʘʞʥʦ 

 ʢʘʧʽʣʷʨʽʚ. ɿʙʝʨʽʛʘʣʦʩʷ ʧʦʚʥʦʢʨʦʚôʷ ʩʠʥʫʩʦʾʜʽʚ ʽ ʧʦʨʪʘʣʴʥʠʭ ʪʨʘʢʪʽʚ, ʥʘʚʢʦʣʦ 

ʤʽʩʮʷ ʟʥʘʭʦʜʞʝʥʥʷ ʣʽʛʘʪʫʨʠ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʽʥʬʽʣʴʪʨʘʮʽʷ ʧʘʨʝʥʭʽʤʠ 

ʛʽʩʪʽʦʧʣʘʟʤʘʮʠʪʘʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʤʘʣʘ ʤʽʩʮʝ ʫ ʧʦʧʝʨʝʜʥʽʡ ʪʝʨʤʽʥ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ. 

ʏʝʨʝʟ 7 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʙʫʚ ʽʥʰʠʤ, 

ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʙʫʣʘ ʤʝʥʰʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʧʝʨʝʜʥʽʤʠ ʪʝʨʤʽʥʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʩʢʣʘʜʘʣʘ 543,0Ñ15,7 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
, 

ʤʘʡʞʝ ʚʜʚʽʯʽ ʙʫʣʘ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ (ʨ<0,05) ʜʦ 142,3Ñ12,5 ʢʣʽʪʠʥ ʥʘ 
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ʤʤ
2
 ʪʘ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ ʜʦ 219,4Ñ22,7 ʢʣʽʪʠʥ ʥʘ ʤʤ

2
. ʈʘʟʦʤ ʟ 

ʪʠʤ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʙʫʣʘ ʙʽʣʴʰʦ  ʁʢʽʣʴʢʽʩʪʴ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʜʦ 

20,9Ñ0,7 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
 ʪʢʘʥʠʥʠ. 

ʅʘ 7 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʠ ʚʠʟʥʘʯʘʣʠ ʟʤʝʥʰʝʥʥʷ ʩʪʫʧʝʥʷ ʽʰʝʤʽʯʥʠʭ 

ʫʰʢʦʜʞʝʥʴ ʛʝʧʘʪʦʮʠʪʽʚ ï ʮʠʪʦʧʣʘʟʤʘ ʾʭ ʙʫʣʘ ʧʨʦʩʚʽʪʣʝʥʘ. ɿʘʧʘʣʴʥʠʡ ʚʘʣ ʥʝ ʙʫʚ 

ʚʠʨʘʞʝʥʠʡ, ʧʝʨʝʚʘʞʘʣʘ ʨʦʟʩʽʷʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʣʽʤʬʦ-ʛʽʩʪʽʦʮʠʪʘʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʢʽʣʴʢʽʩʪʴ ʝʧʽʪʝʣʽʦʾʜʥʠʭ ʽ ɹʗɻʂ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʙʫʣʘ 

ʙʽʣʴʰʦʶ. ʅʘ ʮʝʡ ʪʝʨʤʽʥ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʯʽʪʢʦ ʚʠʨʘʞʝʥʫ ʩʫʜʠʥʥʫ ʨʝʘʢʮʽʶ ï ʫ 

ʟʦʥʽ ʫʰʢʦʜʞʝʥʥʷ  ʯʠʩʣʝʥʥʽ ʪʦʥʢʦʩʪʽʥʥʽ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ (ʫ ʦʩʥʦʚʥʦʤʫ ʢʘʧʽʣʷʨʥʦʛʦ ʪʠʧʫ) ʟ ʨʦʟʰʠʨʝʥʠʤ 

ʧʨʦʩʚʽʪʦʤ, ʦʟʥʘʢʘʤʠ ʧʦʚʥʦʢʨʦʚô.̫ ʂʽʣʴʢʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ ʽ ʧʽʢʨʦʬʫʢʩʠʥʦʚʠʭ 

ʚʦʣʦʢʦʥ ʙʫʣʘ ʙʽʣʴʰʦʶ, ʚʦʥʠ ʙʫʣʠ ʦʨʽʻʥʪʦʚʘʥʽ, ʷʢ ʚʧʦʨʷʜʢʦʚʘʥʦ, ʦʧʝʨʽʟʫʶʯʠ 

ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ̔ ʟʦʥʦʶ ʫʰʢʦʜʞʝʥʥʷ, ʪʘʢ ʽ (ʧʝʨʝʚʘʞʥʦ) 

ʜʠʬʫʟʥʦ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʦ. ʇʦ ʦʜʠʥʦʢʽ ʬʽʙʨʦʙʣʘʩʪʠ ʤʠ ʚʠʟʥʘʯʘʣʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʟʦʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʩʝʨʝʜ ʥʝʢʨʦʪʠʯʥʠʭ ʤʘʩ. 

ʅʘ 14 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʫ 

ʟʘʧʘʣʴʥʦʤʫ ʽʥʬʽʣʴʪʨʘʪʽ ʫ ʧʝʯʽʥʮʽ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ, ʥʽʞ ʫ 

ʧʦʧʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ  ʜʦ 357,0Ñ10,3 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
. ʂʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ, ʤʘʢʨʦʬʘʛʽʚ ʽ ʤʦʥʦʮʠʪʽʚ ʙʫʣʘ ʥʘ ʨʽʚʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (p>0,05). ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʤʠ ʚʠʟʥʘʯʘʣʠ ʫ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ 16,5Ñ0,2 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
, ʭʦʯʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ, ʥʽʞ 

ʥʘ 7 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʅʘ ʮʝʡ ʪʝʨʤʽʥ ʫ ʧʝʯʽʥʮʽ, ʙʫʚ ʤʝʥʰʠʡ ʩʪʫʧʽʥʴ ʢʨʦʚʦʥʘʧʦʚʥʝʥʥʷ ʩʫʜʠʥ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʙʫʣʘ ʟʤʝʥʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʢʘʧʽʣʷʨʽʚ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʷʚʠʱʘ ʣʽʤʬʦʩʪʘʟʫ, ʟʙʝʨʽʛʘʚʩʷ ʭʘʨʘʢʪʝʨ ʟʘʧʘʣʴʥʦʛʦ 

ʽʥʬʽʣʴʪʨʘʪʫ ʽ ʛʨʘʥʫʣʝʤʘʪʦʟʥʘ ʨʝʘʢʮʽʷ. ʅʘʚʢʦʣʠʰʥʷ ʪʢʘʥʠʥʘ ʙʫʣʘ ʫʱʽʣʴʥʝʥʦʶ, 

ʪʦʥʢʽ ʧʫʯʢʠ ʾʾ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʽ ʧʫʯʢʠ ʬʽʙʨʦʙʣʘʩʪʽʚ ʢʦʥʮʝʥʪʨʠʯʥʦ 

ʦʭʦʧʣʶʚʘʣʠ ʥʠʪʢʫ ʟ ʟʦʥʦʶ ʫʰʢʦʜʞʝʥʥʷ.  

ʅʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʫ ʧʝʯʽʥʮʽ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʠʪʴ ʚʠʨʘʟʥʫ 

ʬʽʙʨʦʟʥʫ ʢʘʧʩʫʣʫ. ɿʙʝʨʽʛʘʣʦʩʷ ʧʦʚʥʦʢʨʦʚôʷ ʩʠʥʫʩʦʾʜʽʚ ʧʝʯʽʥʢʠ ʽ ʧʦʨʪʘʣʴʥʠʭ 
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ʪʨʘʢʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦ ʚʽʜ ʤʽʩʮʷ ʥʘʢʣʘʜʘʥʥʷ ʣʽʛʘʪʫʨʠ (ʨʠʩ. 3.4). 

 

 

ʈʠʩ. 3.4. ʌʽʙʨʦʟʥʘ ʢʘʧʩʫʣʘ (1), ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʾ ʰʦʚʢʦʚʦʾ ʣʽʛʘʪʫʨʠ 

(2). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 14 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ 100. 

 

ɿʘʟʥʘʯʝʥʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ, ʫ ʮʽʣʦʤʫ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʥʘ 21 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʂʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʟʘʧʘʣʝʥʥʷ, ʙʫʣʘ ʤʝʥʰʦʶ, ʦʩʦʙʣʠʚʦ 

ʧʣʘʟʤʘʮʠʪʘʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. ʌʽʙʨʦʟʥʘ ʢʘʧʩʫʣʘ ʙʫʣʘ 

ʙ̔ ʣʴʰ ʟʨʽʣʦʶ ʽ ʱʽʣʴʥʦʶ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʽ 

ʾʭ ʚʧʦʨʷʜʢʫʚʘʥʥʷ. ʃʘʥʮʶʛʠ ʬʽʙʨʦʙʣʘʩʪʽʚ ʽ ʢʘʧʽʣʷʨʠ ʘʢʪʠʚʥʦ ʧʨʦʨʦʩʪʘʣʠ ʫ ʟʦʥʫ 

ʫʰʢʦʜʞʝʥʥʷ ʪʢʘʥʠʥ (ʨʠʩ. 3.5). ʇʨʠʣʝʛʣʽ ʜʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʝʧʘʪʦʮʠʪʠ ʙʫʣʠ 

ʟ ʦʟʥʘʢʘʤʠ ʟʝʨʥʠʩʪʦʾ ʜʠʩʪʨʦʬʽʾ, ʧʦʚʥʦʢʨʦʚôʷ ʩʠʥʫʩʦʾʜʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʣʠʰʝ ʫ 

ʟʦʥʽ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʤʝʞʫʚʘʣʘ ʟ ʤʽʩʮʝʤ ʧʦʰʢʦʜʞʝʥʥʷ.  

ʅʘ 30 ʜʦʙʫ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʫ ʧʝʯʽʥʮʽ ʥʘʚʢʦʣʦ 

ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʩʢʣʘʜʘʣʘ 245,6Ñ10,3 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʚʠʛʣʷʜʽ ʭʨʦʥʽʯʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ ʢʽʣʴʢʽʩʪʶ ʣʽʤʬʦʮʠʪʽʚ 125,3Ñ18,3 ʢʣʽʪʠʥ ʥʘ 

ʤʤ
2
, ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ 148,4Ñ13,7 ʢʣʽʪʠʥ ʥʘ ʤʤ

2
 ʽ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ 9,3Ñ0,3 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
. 

1 2 
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ʅʘ 30 ʜʦʙʫ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʘʚʢʦʣʦ, ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʥʘ ʤʽʩʮʽ 

ʥʝʢʨʦʪʠʟʦʚʘʥʦʾ ʧʝʯʽʥʢʠ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʬʽʙʨʦʟʥʘ ʢʘʧʩʫʣʘ ʟʽ ʱʽʣʴʥʦ 

ʨʦʟʪʘʰʦʚʘʥʠʭ, ʧʝʨʝʚʘʞʥʦ ʧʘʨʘʣʝʣʴʥʦ ʩʧʨʷʤʦʚʘʥʠʭ, ʧʫʯʢʽʚ ʢʦʣʘʛʝʥʦʚʠʭ 

ʚʦʣʦʢʦʥ ʽ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʟʪʘʰʦʚʘʥʠʭ ʩʝʨʝʜ ʥʠʭ ʬʽʙʨʦʮʠʪʽʚ, ʬʽʙʨʦʙʣʘʩʪʽʚ 

ʽ ʧʦʦʜʠʥʦʢʠʭ ʣʽʤʬʦ-ʛʽʩʪʽʦʮʠʪʘʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʢʨʦʚʦʥʦʩʥʠʭ ʩʫʜʠʥ ʟ 

ʧʦʪʦʚʱʝʥʠʤʠ ʩʪʽʥʢʘʤʠ ʽ ʟ ʰʠʨʦʢʦ ʚʽʜʢʨʠʪʠʤ ʧʨʦʩʚʽʪʦʤ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʪʨʴʦʭ 

ʚʠʧʘʜʢʘʭ ʫ ʤʽʩʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʠ ʚʠʷʚʠʣʠ ʦʩʝʨʝʜʢʠ 

ʟʥʘʯʥʠʭ ʛʥʽʡʥʦ-ʥʝʢʨʦʪʠʯʥʠʭ ʟʤʽʥ ʽʟ ʥʘʷʚʥʽʩʪʶ ʯʠʩʣʝʥʥʠʭ ʢʦʣʦʥʽʡ ʙʘʢʪʝʨʽʡ. 

ʅʘʚʢʦʣʦ ʮʠʭ ʚʦʛʥʠʱ ʙʫʣʘ ʨʦʟʪʘʰʦʚʘʥʘ ʙʘʛʘʪʘ ʪʦʥʢʦʩʪʽʥʥʠʤʠ ʩʫʜʠʥʘʤʠ ʱʽʣʴʥʘ 

ʬʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ, ʽ ʚʠʨʘʞʝʥʘ ʟʘʧʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʉʗʅ (ʧʝʨʝʚʘʞʥʦ ʥʘʚʢʦʣʦ 

ʩʘʤʦʛʦ ʪʢʘʥʠʥʥʦʛʦ ʜʝʪʨʠʪʫ) ʪʘ ʣʽʤʬʦ-ʧʣʘʟʤʘʮʠʪʘʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʫ ʟʦʚʥʽʰʥʽʭ ʚʽʜʜʽʣʘʭ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ ʢʘʧʩʫʣʠ (ʨʠʩ. 

3.6). ɻʝʧʘʪʦʮʠʪʠ ʟ ʦʟʥʘʢʘʤʠ ʜʠʩʪʨʦʬʽʾ ʚʠʟʥʘʯʘʣʠʩʷ ʣʠʰʝ ʫ ʪʝʨʤʽʥʘʣʴʥʽʡ 

ʧʣʘʩʪʠʥʮʽ. 

 

 

ʈʠʩ. 3.5. ʉʬʦʨʤʦʚʘʥʘ ʬʽʙʨʦʟʥʘ ʢʘʧʩʫʣʘ (1), ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʾ 

ʰʦʚʢʦʚʦʾ ʣʽʛʘʪʫʨʠ (2). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 21 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ 

ɺʘʥ-ɻʽʟʦʥ, ʭ 100. 
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ʈʠʩ. 3.6. ʂʦʣʦʥʽʾ ʙʘʢʪʝʨʽʡ (1), ʧʦʧʝʨʝʜʥʴʦ ʩʬʦʨʤʦʚʘʥʘ ʬʽʙʨʦʟʥʘ ʢʘʧʩʫʣʘ 

(2), ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʦʚʦʾ ʥʠʪʢʠ (3). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 30 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ, ʭ 100. 

 

ʋ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʽ ʥʘ 3 ʜʦʙʫ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʫ ʤʠ ʚʽʜʟʥʘʯʘʣʠ 

ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ. ʂʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ ʩʢʣʘʜʘʣʘ 678,0Ñ15,7 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
, 

ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩ ̫ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʣʝʡʢʦʮʠʪʽʚ ʫ ʪʢʘʥʠʥʘʭ 

ʧʝʯʽʥʢʠ. ʃʽʤʬʦʮʠʪʘʨʥʘ ʪʘ ʤʘʢʨʦʬʘʛʘʣʴʥʘ ʨʝʘʢʮʽʷ ʥʘ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʪʘʢʦʞ ʥʝ ʙʫʣʘ ʚʠʨʘʞʝʥʦʶ. ʃʽʤʬʦʮʠʪʠ ʚʠʟʥʘʯʘʣʠʩʷ ʫ ʢʽʣʴʢʦʩʪʽ 80,3Ñ1,7 ʢʣʽʪʠʥ 

ʥʘ ʤʤ
2
, ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ 18,4Ñ0,5 ʢʣʽʪʠʥ ʥʘ ʤʤ

2
, ʢʽʣʴʢʽʩʪʴ 

ɹʗɻʂ ʩʢʣʘʜʘʣʘ 16,3Ñ1,1 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
.  

ʋ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʠ 

ʚʽʜʟʥʘʯʘʣʠ ʢʦʘʛʫʣʷʮʽʡʥʠʡ ʥʝʢʨʦʟ ʯʘʩʪʠʥʠ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, 

ʜʠʩʦʮʽʘʮʽʶ ʽ ʚʠʨʘʞʝʥʝ ʚʠʪʦʥʯʝʥʥʷ ʾʭ ʚʥʘʩʣʽʜʦʢ ʥʘʙʨʷʢʫ ʝʥʜʦ- ʽ ʧʝʨʠʤʽʟʽʶ. 

ʅʝʢʨʦʪʠʯʥʽ ʟʤʽʥʠ ʙʫʣʠ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʫ ʯʘʩʪʠʥʘʭ ʩʢʝʣʝʪʥʦʛʦ ʤôʷʟʫ, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʷʛʘʣʠ ʜʦ ʣʽʛʘʪʫʨ. ʇʦʰʢʦʜʞʝʥʽ ʚʦʣʦʢʥʘ ʯʘʩʪʢʦʚʦ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʟʨʽʟʥʝʥʠʤʠ ʽʥʪʝʥʩʠʚʥʦ ʙʘʟʦʬʽʣʴʥʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʤʽʦʮʠʪʽʚ 

ʧʦʣʽʛʦʥʘʣʴʥʦʾ ʬʦʨʤʠ, ʫ ʜʝʷʢʠʭ ʟ ʥʠʭ ʧʦ ʧʝʨʠʬʝʨʽʾ ʱʝ ʙʫʣʠ ʟʘʣʠʰʢʠ ʷʜʝʨ. ʂʨʽʤ 

ʙʘʟʦʬʽʣʴʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʤʠ ʚʠʷʚʣʷʣʠ ʧʫʯʢʠ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ ʟ çʤʫʪʥʦʶè 
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ʝʦʟʠʥʦʬʽʣʴʥʦʶ ʛʦʤʦʛʝʥʽʟʦʚʘʥʦʶ ʩʘʨʢʦʧʣʘʟʤʦʶ ʙʝʟ ʷʜʝʨ. ɿʙʝʨʝʞʝʥʽ ʤôʷʟʦʚʽ 

ʚʦʣʦʢʥʘ ʙʫʣʠ ʧʦʢʨʫʯʝʥʽ, ʮʠʪʦʧʣʘʟʤʘ ʾʭ ʥʝʨʽʚʥʦʤʽʨʥʦ ʝʦʟʠʥʦʬʽʣʴʥʘ, ʚʦʛʥʠʱʝʚʦ 

ʛʦʤʦʛʝʥʽʟʦʚʘʥʘ, ʘ ʤʽʩʮʷʤʠ, ʥʘʚʧʘʢʠ  ʧʦʟʜʦʚʞʥʴʦ ʨʦʟʚʦʣʦʢʥʝʥʘ. ʇʦʧʝʨʝʯʥʫ 

ʧʦʩʤʫʛʦʚʘʥʽʩʪʴ ʥʘ ʟʥʘʯʥʦʤʫ ʧʨʦʤʽʞʢʫ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ. ʋ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʧʨʦʰʘʨʢʘʭ ʤôʷʟʫ ʫ ʟʦʥ̔ ʧʦʰʢʦʜʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʚʽʜʥʦʩʥʦ 

ʨʽʚʥʦʤʽʨʥʫ ʜʠʬʫʟʥʦ-ʨʦʟʩʽʷʥʘ ʽʥʬʽʣʴʪʨʘʮʽʶ ʉʗʅ ʽ ʧʣʘʟʤʘʪʠʯʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, 

ʤʘʢʨʦʬʘʛʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʽ ʣʽʤʬʦʮʠʪʘʤʠ. ɿʘʧʘʣʴʥʠʡ ʢʣʽʪʠʥʥʠʡ ʽʥʬʽʣʴʪʨʘʪ 

ʧʨʦʥʠʢʘʚ ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʧʝʨʠʤʽʟʽʶ, ʧʦʨʫʰʫʶʯʠ ʾʭ ʮʽʣʽʩʥʽʩʪʴ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ 

ʙʽʣʷ ʥʠʪʢʠ ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʧʦʜʝʢʫʜʠ ʙʫʣʠ ʫ ʚʠʛʣʷʜʽ ʛʦʤʦʛʝʥʥʠʭ ʽʥʪʝʥʩʠʚʥʦ 

ʧʽʢʨʦʬʫʢʩʠʥʦʬʽʣʴʥʠʭ ʛʣʠʙʯʘʪʠʭ ʽ ʩʤʫʛʦʧʦʜʽʙʥʠʭ ʤʘʩ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʜʽʣʷʥʦʢ ʬʽʙʨʠʥʦʾʜʥʦʛʦ ʥʝʢʨʦʟʫ ʫ ʮʠʭ ʤʽʩʮʷʭ (ʨʠʩ. 3.7).  

 

 
ʈʠʩ. 3.7. ɿʘʧʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ (1), ʧʦʰʢʦʜʞʝʥʥʷ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʦʚʠʭ 

ʚʦʣʦʢʦʥ ʱʫʨʘ (2) ʫ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʦʚʦʾ ʥʠʪʢʠ (3) ʥʘ 3 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ, ʭ 100. 

 

ɿʙʝʨʝʞʝʥʽ ʬʽʙʨʦʟʥʽ ʚʦʣʦʢʥʘ ʙʫʣʠ ʜʠʩʦʮʽʡʦʚʘʥʽ, ʥʘʙʨʷʢʣʽ, ʙʣʽʜʦ 

ʟʘʙʘʨʚʣʶʚʘʣʠʩʷ ʧʽʢʨʦʬʫʢʩʠʥʦʤ, ʱʦ ʩʪʚʦʨʶʚʘʣʦ ʢʘʨʪʠʥʫ ʭʠʙʥʦʾ ʾʭ ʛʽʧʝʨʪʨʦʬʽʾ. 

ʄʽʞ ʢʦʣʘʛʝʥʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʬʽʙʨʦʙʣʘʩʪʠ ʽ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʪʦʥʢʦʩʪʽʥʥʠʭ, ʧʝʨʝʚʘʞʥʦ ʢʘʧʽʣʷʨʥʦʛʦ ʪʠʧʫ ʩʫʜʠʥ ʟ ʰʠʨʦʢʠʤ 
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ʧʨʦʩʚʽʪʦʤ ʽ çʥʘʙʨʷʢʣʠʤè ʝʥʜʦʪʝʣʽʻʤ. ʌʦʨʤʝʥʽ ʝʣʝʤʝʥʪʠ ʢʨʦʚʽ ʙʫʣʠ ʫ ʧʨʦʩʚʽʪʽ 

ʩʫʜʠʥ, ʚʦʛʥʠʱʝʚʽ ʢʨʦʚʦʚʠʣʠʚʠ ʚʠʟʥʘʯʘʣʠʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʟʦʚʥʽʰʥʽʭ ʟʦʥʘʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʠʪʢʠ (ʨʠʩ. 3.8).  

 

 

ʈʠʩ. 3.8. ʌʽʙʨʦʙʣʘʩʪʠ (1), ʚʝʣʠʢʝ ʯʠʩʣʦ ʪʦʥʢʦʩʪʽʥʥʠʭ ʢʘʧʽʣʷʨʽʚ ʟ ʰʠʨʦʢʠʤ 

ʧʨʦʩʚʽʪʦʤ (2), ʚʦʛʥʠʱʝʚʽ ʢʨʦʚʦʚʠʣʠʚʠ, ʚʠʨʘʞʝʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ (3), 

ʧʦʰʢʦʜʞʝʥʥʷ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ ʱʫʨʘ ʫ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʦʚʦʾ 

ʥʠʪʢʠ (4) ʥʘ 3 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ, ʭ 200. 

 

ʅʘ 5 ʜʦʙʫ ʫ ʮʽʣʦʤʫ ʛʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʟʙʝʨʽʛʘʻʪʴʩʷ. ɺʠʟʥʘʯʘʣʦʩʷ 

ʥʝʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʷʚʠʱ ʥʘʙʨʷʢʫ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʪʘ 

ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʢʘʧʽʣʷʨʽʚ. ɯʥʬʽʣʴʪʨʘʮʽʷ ʢʣʽʪʠʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʙʫʣʘ ʙʽʣʴʰʦʶ, 

ʫ ʩʢʣʘʜʽ ʾʾ ʟʨʦʩʣʘ ʯʘʩʪʢʘ ʤʘʢʨʦʬʘʛʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʥʝʯʠʩʣʝʥʥʽ ɹʗɻʂ ʩʪʦʨʦʥʥʽʭ ʪʽʣ, ʷʢʽ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘʚʢʦʣʦ 

ʰʦʚʢʦʚʦʾ ʥʠʪʢʠ. ɿʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʟʘʙʘʨʚʣʝʥʠʭ ʧʽʢʨʦʬʫʢʩʠʥʦʤ ʚʦʣʦʢʦʥ ʫ 

ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʰʦʚʢʦʚʠʭ ʣʽʛʘʪʫʨ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ, 

ʦʜʥʘʢ ʧʦʤʽʪʥʦ ʙʫʣʘ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʴ ʯʠʩʣʦ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʧʨʠ ʮʴʦʤʫ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʾʭ ʧʨʦʥʠʢʥʝʥʥʷ ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʥʠʪʢʠ. 

ʅʘ 7 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʩʢʝʣʝʪʥʦʤʫ ʤô̫ ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʤʠ 
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ʚʠʟʥʘʯʘʣʠ ʣʝʡʢʦʮʠʪʠ ʫ ʢʽʣʴʢʦʩʪʽ 569,0Ñ15,7 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
, ʙʫʣʘ ʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ  ʜʦ 184,3Ñ20,7 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
, ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ  

ʜʦ 227,3Ñ20,4 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
. ʊʘʢ ʷʢ ʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʫ ʧʝʯʽʥʢʫ ʥʘ 7 

ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʘ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ  ʜʦ 22,8Ñ0,4 

ʢʣʽʪʠʥ ʥʘ ʤʤ
2
. 

ʅʘ ʮʝʡ ʪʝʨʤʽʥ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʥʝʢʨʦʪʠʟʦʚʘʥʠʭ ʤôʷʟʦʚʠʭ 

ʚʦʣʦʢʦʥ ʽ ʷʚʠʱ ʥʘʙʨʷʢʫ. ʋ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʥʘʭ ʤʠ ʚʽʜʤʽʯʘʣʠ ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʫ 

ʽʥʬʽʣʴʪʨʘʮʽʶ ʉʗʅ ʽ ʣʽʤʬʦ-ʛʽʩʪʽʦʮʠʪʘʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʷʢʘ ʥʦʩʠʣʘ 

ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʩʽʷʥʠʡ ʭʘʨʘʢʪʝʨ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ, ʙʫʣʘ ʙʽʣʴʰʦʶ. ʅʘʚʢʦʣʦ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʚ ʩʬʦʨʤʦʚʘʥʠʡ ʝʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʠʡ ʛʨʘʥʫʣʝʤʘʪʦʟʥʠʡ 

ʚʘʣ (ʨʠʩ. 3.9).  

 

 
ʈʠʩ. 3.9. ɽʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʠʡ ʛʨʘʥʫʣʝʤʘʪʦʟʥʠʡ ʚʘʣ (1), ʥʘʚʢʦʣʦ 

ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʰʦʚʢʦʚʠʭ ʣʽʛʘʪʫʨ (2). ʉʢʝʣʝʪʥʽ ʤôʷʟʠ ʱʫʨʘ ʥʘ 7 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ 40. 

 

ʄʘʢʨʦʬʘʛʘʣʴʥʘ ʨʝʘʢʮʽʷ ʙʫʣʘ ʦʩʦʙʣʠʚʦ ʚʠʨʘʞʝʥʘ ʥʘʚʢʦʣʦ ʥʠʪʦʢ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʤʽʞ ʤôʷʟʦʚʠʭ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʧʨʦʰʘʨʢʘʭ, ʜʝ ʝʧʽʪʝʣʽʦʾʜʥʽ 

ʢʣʽʪʠʥʠ ʩʧʽʣʴʥʦ ʟ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʱʽʣʴʥʠʤʠ ʤʫʬʪʘʤʠ ʦʭʦʧʣʶʚʘʣʠ 
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ʧʦʦʜʠʥʦʢʽ ʚʦʣʦʢʥʘ ʘʙʦ ʾʭ ʛʨʫʧʠ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ 

ʩʪʨʫʢʪʫʨʠ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʨʠʩ. 3.10).  

 

 
ʈʠʩ. 3.10. ɻʨʘʥʫʣʝʤʘʪʦʟʥʝ ʟʘʧʘʣʝʥʥʷ (1) ʟ ʙʘʛʘʪʦʷʜʝʨʥʠʤʠ ʛʽʛʘʥʪʩʴʢʠʤʠ 

ʢʣʽʪʠʥʘʤʠ (2), ʰʦʚʢʦʚʘ ʥʠʪʢʘ (3). ʉʢʝʣʝʪʥʠʡ ʤô̫ʟ ʱʫʨʘ ʥʘ 7 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ, ʭ 200. 

 

ʈʘʟʦʤ ʟ ʪʠʤ, ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʟ ʙʦʢʫ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʦʩʢʽʣʴʢʠ, ʷʢʽ ʽ ʚ ʧʦʧʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʙʝʨʽʛʘʣʦʩʷ ʥʘʙʫʭʘʥʥʷ ʽ 

ʜʠʩʦʮʽʘʮʽʷ ʚʦʣʦʢʦʥ ʬʽʙʨʦʟʥʦʾ ʪʢʘʥʠʥʠ. ʋ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʤʠ 

ʚʠʟʥʘʯʘʣʠ ʬʽʙʨʦʙʣʘʩʪʠ ʽ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦ ʥʘʧʨʘʚʣʝʥʠʭ ʪʦʥʢʠʭ 

ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ. 

ʇʦʯʠʥʘʶʯʠ ʟ 14 ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʷʚʠ ʟʘʧʘʣʝʥʥʷ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ ʟʘ ʫ 

ʜʽʣʷʥʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʙʫʣʘ ʤʝʥʰʦʶ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʦ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ 

ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʜʦ 397,0Ñ11,4 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
, ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʽʩʪʴ 

ʣʽʤʬʦʮʠʪʽʚ ʜʦ 245,1Ñ26,4 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
 ʪʘ ʢʽʣʴʢʦʩʪʽ ʤʘʢʨʦʬʘʛʽʚ ʽ ʤʦʥʦʮʠʪʽʚ ï 

ʜʦ 196,4Ñ23,4 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
 ʪʢʘʥʠʥʠ. ɸʣʝ ʢʽʣʴʢʽʩʪʴ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ 

ʟʘʣʠʰʘʣʘʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 18,3Ñ1,2 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
. 

ʅʘ 14 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʥʝʢʨʦʪʠʟʦʚʘʥʽ ʚʦʣʦʢʥʘ ʤʠ ʥʝ 

ʚʠʷʚʣʷʣʠ, ʷʚʠʱʘ ʥʘʙʨʷʢʫ ʙʫʣʠ ʥʝʟʥʘʯʥʽ. ʋ ʨʦʟʩʽʷʥʦʤʫ ʟʘʧʘʣʴʥʦʤʫ ʽʥʬʽʣʴʪʨʘʪʽ 
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ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦ-ʧʣʘʟʤʘʮʠʪʘʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʫʣʘ ʟʥʘʯʥʦ ʤʝʥʰʦʶ, 

ʩʝʛʤʝʥʪʦʷʜʝʨʥʽ ʥʝʡʪʨʦʬʽʣʠ ʙʫʣʠ ʧʦʦʜʠʥʦʢʽ. ʉʝʨʝʜ ʢʣʽʪʠʥ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ 

ʨʷʜʫ, ʱʽʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘʚʢʦʣʦ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʝʧʽʪʝʣʽʦʾʜʥʠʭ ʽ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. ʅʘʚʢʦʣʦ 

ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ ʚʘʣʫ ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʪʴ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ. ɺʦʣʦʢʥʘ ʙʫʣʠ 

ʧʝʨʝʚʘʞʥʦ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ. ʂʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʢʘʧʽʣʷʨʽʚ ʙʫʣʘ ʟʥʘʯʥʦ 

ʤʝʥʰʘ (ʨʠʩ. 3.11). ʋ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʥʘʭ ʟʙʝʨʽʛʘʣʠʩʷ ʦʟʥʘʢʠ 

ʜʠʩʪʨʦʬʽʾ. 

 

 

ʈʠʩ. 3.11. ʌʽʙʨʦʟʥʘ ʪʢʘʥʠʥʘ (1) ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʾ ʰʦʚʢʦʚʦʾ ʥʠʪʢʠ 

(2). ʉʢʝʣʝʪʥʠʡ ʤôʷʟ ʱʫʨʘ ʥʘ 14 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ 

100. 

 

ʅʘ 21 ʜʦʙʫ ʫ ʚʩʽʭ ʪʚʘʨʠʥ ʚʽʜʟʥʘʯʝʥʝ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʤʘʢʨʦʬʘʛʽʚ 

(ʫ ʪ. ʯ. ʫ ʩʢʣʘʜʽ ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ ʚʘʣʫ), ʧʦʪʦʚʱʝʥʥʷ ʽ ʫʱʽʣʴʥʝʥʥʷ ʢʦʣʘʛʝʥʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʱʦ ʬʦʨʤʫʚʘʣʠ ʯʽʪʢʫ ʰʠʨʦʢʫ ʬʽʙʨʦʟʥʫ ʢʘʧʩʫʣʫ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ɼʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʫ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʥʘ ʟʙʝʨʽʛʘʣʠʩʷ. ʇʨʠ ʮʴʦʤʫ ʫ 5 

ʚʠʧʘʜʢʘʭ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʧʘʣʴʥʠʭ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʩʝʛʤʝʥʪʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ ʽ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, 

ʥʘʨʦʩʪʘʥʥʷ ʷʚʠʱ ʥʘʙʨʷʢʫ, ʨʽʟʢʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʽ  ʧʦʚʥʦʢʨʦʚôʷ ʩʫʜʠʥ 
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ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ.  

ɼʦ 30 ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʷʚʠ ʟʘʧʘʣʝʥʥʷ ʫ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʽ ʙʫʣʠ 

ʤʝʥʰʠʤʠ, ʟʘʧʘʣʝʥʥʷ ʥʘʙʫʚʘʣʦ ʭʨʦʥʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʂʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ 

ʩʢʣʘʜʘʣʘ 179,0Ñ8,4 ʢʣʽʪʠʥ ʥʘ ʤʤ
2
, ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ  136,2Ñ17,3 ʢʣʽʪʠʥ ʥʘ 

ʤʤ
2
. ʤʘʢʨʦʬʘʛʠ ʽ ʤʦʥʦʮʠʪʠ ʚʠʟʥʘʯʘʣʠʩʷ ʫ ʢʽʣʴʢʦʩʪʽ 179,5Ñ14,9 ʢʣʽʪʠʥ ʥʘ ʤʤ

2
, ʘ 

ʢʽʣʴʢʽʩʪʴ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʩʢʣʘʜʘʣʘ 10,0Ñ0,3 ʢʣʽʪʠʥ ʥʘ ʤʤ
2.
 

ʅʘ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʙʝʨʽʛʘʣʠʩʷ ʫ 

ʚʠʛʣʷʜʽ ʥʝʰʠʨʦʢʦʛʦ ʦʙʚʦʜʫ ʝʧʽʪʝʣʽʦʾʜʥʦʢʣʽʪʠʥʥʽ ʛʨʘʥʫʣʴʦʤʠ ʟ ɹʗɻʂ ʩʪʦʨʦʥʥʽʭ 

ʪʽʣ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʷʚʣʷʣʦʩʷ ʧʦʩʠʣʝʥʥʷ ʧʨʦʷʚʽʚ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʠʛʣʷʜʽ ʧʦʤʽʨʥʦʾ ʚʦʛʥʠʱʝʚʦ-ʨʦʟʩʽʷʥʦʾ ʣʽʤʬʦʧʣʘʟʤʘʮʠʪʘʨʥʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʟ ʜʦʤʽʰʢʦʶ ʉʗʅ (ʨʠʩ. 3.12). ʋ ʬʽʙʨʦʟʥʽʡ ʢʘʧʩʫʣʽ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ, ʫ 

ʧʝʨʠʤʽʟʽʾ ʢʽʣʴʢʽʩʪʴ ʟʨʽʣʠʭ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʽ ʾʭ ʧʫʯʢʽʚ ʟʙʽʣʴʰʠʣʘʩʷ, ʱʽʣʴʥʽʩʪʴ 

ʾʭ ʟʨʦʩʣʘ. ʂʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʩʫʜʠʥ ʙʫʣʘ ʤʝʥʰʦʶ, ʚʠʷʚʣʝʥʝ ʩʪʦʚʱʝʥʥʷ ʽ 

ʬʽʙʨʦʟʫʚʘʥʥʷ ʾʭ ʩʪʽʥʢʠ. ʊʘʢʦʞ ʟʤʝʥʰʫʚʘʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ. 

 

 

ʈʠʩ. 3.12. ɯʥʬʽʣʴʪʨʘʮʽʷ ʩʢʝʣʝʪʥʦʛʦ ʤôʟ̫ʘ ʱʫʨʘ ʫ ʟʦʥʽ ʽʤʧʣʘʥʘʪʘʮʽʾ 

ʰʦʚʢʦʚʦʾ ʣʽʛʘʪʫʨʠ (1), ʚʽʜʤʝʞʦʚʘʥʦʾ ʬʽʙʨʦʟʥʦʶ ʢʘʧʩʫʣʦʶ ʟ ɹʗɻʂ (2) ʥʘ 30 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥ, ʭ 200. 

ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ 
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ʤʘʪʝʨʽʘʣʫ ʟ ʰʦʚʢʫ ʧʨʦʷʚʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʘʚʽʪʴ ʫ ʢʽʥʮʝʚʽ ʪʝʨʤʽʥʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʘʥʠʤʠ 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʭʘʨʘʢʪʝʨʦʤ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʫ ʧʝʯʽʥʮʽ ʪʘ 

ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʽ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ. 

 

3.2 ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʝʯʽʥʢʠ, ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʪʘ 

ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʥʘ ʽʤʧʣʘʥʪʘʮʽʶ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʘʧʨʦʥʫ 

 

ʗʢ ʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʦʚʠʭ ʣʽʛʘʪʫʨ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʪʚʘʨʠʥ, ʚʽʜʧʦʚʽʜʘʚ ʚʘʞʢʦʩʪʽ ʧʝʨʝʥʝʩʝʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʽ ʙʫʚ 

ʧʦʚô̫ʟʘʥʠʡ ʟ ʦʧʝʨʘʮʽʡʥʦʶ ʪʨʘʚʤʦʶ. ʗʢ ʽ ʫ ʧʦʧʝʨʝʜʥʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʽʚ 

ʥʦʨʤʘʣʽʟʘʮʽ ʁʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟ 

ʜʨʫʛʦʾ ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʜʦ ʪʨʝʪʴʦʾ ʜʦʙʠ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʱʫʨʽʚ ʤʘʡʞʝ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʜʦ ʦʧʝʨʘʮʽʾ ʪʘ ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ. ʑʫʨʽ 

ʜʦʩʪʘʪʥʴʦ ʞʚʘʚʦ ʨʝʘʛʫʚʘʣʠ ʥʘ ʟʦʚʥʽʰʥʽ ʧʦʜʨʘʟʥʠʢʠ, ʧʝʨʝʤʽʱʘʣʠʩʷ ʢʣʽʪʢʦʶ, ʥʝ 

ʟʙʠʚʘʣʠʩʷ ʜʦ ʛʫʨʪʫ, ʜʦʙʨʝ ʧʦʾʜʘʣʠ ʢʦʨʤ. ʇʠʣʠ ʚʦʜʫ, ʭʦʯʘ ʟʘʣʠʰʘʣʠʩʷ ʜʝʱʦ 

ʟʘʛʘʣʴʤʦʚʘʥʠʤʠ. 

ʏʝʨʝʟ 3 ʜʦʙʠ ʧʽʩʣʷ ʚʠʚʝʜʝʥʥʷ ʪʚʘʨʠʥ ʟ ʜʦʩʣʽʜʫ ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʤʘʢʨʦʩʢʦʧʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʫ ʦʯʝʨʝʚʠʥʥʽʡ ʧʦʨʦʞʥʠʥʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʷʢ ʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʦʚʠʭ ʣʽʛʘʪʫʨʽ, ʚ ʦʯʝʨʝʚʠʥʥʽʡ ʧʦʨʦʞʥʠʥʽ ʚʠʷʚʣʷʚʩʷ 

ʚʠʨʘʞʝʥʠʡ ʟʣʫʢʦʚʠʡ ʧʨʦʮʝʩ, ʤʠ ʚʠʟʥʘʯʘʣʠ ʥʝʟʥʘʯʥʫ ʢ̔ ʣʴʢʽʩʪʴ ʩʝʨʦʟʥʦʾ ʨʽʜʠʥʠ, 

ʮʷʪʢʦʚʽ ʪʘ ʥʝʚʝʣʠʢʽ ʚʦʛʥʠʱʝʚʽ ʢʨʦʚʦʚʠʣʠʚʠ  ʧʝʨʝʚʘʞʥʦ ʫ ʜʽʣʷʥʮʽ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ. ʏʝʧʝʮʴ ʟʘʧʘʶʚʘʚ ʤʽʩʮʷ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ, ʷʢ ʫ ʧʝʯʽʥʮʽ, 

ʪʘʢ ʽ ʫ ʤô̫ ʟʘʭ ʙʽʯʥʦʾ ʩʪʽʥʢʠ ʞʠʚʦʪʘ. ʇʽʩʣʷ ʚʠʜʽʣʝʥʥʷ ʯʝʧʮʷ ʚʽʜ ʤʽʩʮʴ 

ʽʤʧʣʘʥʪʘʮʽʾ, ʧʦ ʣʽʥʽʾ ʾʭ ʧʨʦʰʠʚʘʥʥʷ ʪʘʢʦʞ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʮ̫ ʪʢʦʚʽ ʪʘ ʜʨʽʙʥʽ 

ʚʦʛʥʠʱʝʚʽ ʢʨʦʚʦʚʠʣʠʚʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʜʽʣʷʥʢʘʭ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ.  

ʇʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʧʨʦʥʦʚʠʭ ʣʽʛʘʪʫʨ ʯʝʨʝʟ 3 ʜʦʙʠ, ʷʢ ʽ ʫ ʜʦʩʣʽʜʘʭ ʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʦʚʢ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʠʨʘʞʝʥʫ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ, ʷʢʘ ʙʫʣʘ 

ʧʦʚôʷʟʘʥʘ ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʟ ʦʧʝʨʘʮʽʡʥʦʶ ʪʨʘʚʤʦʶ ʽ ʩʪʨʫʢʪʫʨʦʶ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʅʘ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʽʣʴʢʽʩʪʴ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʚ 
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ʽʥʬʽʣʴʪʨʘʪʽ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʧʝʯʽʥʮʽ ʩʢʣʘʜʘʣʘ 611,0Ñ17,3 ʢʣʽʪʠʥ ʫ 4 

ʤʤ
2
, ʫ ʤôʷʟʘʭ  642,0Ñ16,5 ʢʣʽʪʠʥ ʫ 4 ʤʤ

2
. ʊʦʜʽ ʷʢ ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ ʫ ʧʝʯʽʥʮʽ 

ʙʫʣʘ 67,7Ñ10,2 ʢʣʽʪʠʥ 4 ʫ ʤʤ
2
, ʫ ʤôʷʟʘʭ  82,4Ñ2,2 ʢʣʽʪʠʥ ʫ 4 ʤʤ

2
. ʂʽʣʴʢʽʩʪʴ 

ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ ʪʘʢʦʞ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ, ʥʽʞ ʢʽʣʴʢʽʩʪʴ 

ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʽ ʩʢʣʘʜʘʣʘ ʫ ʧʝʯʽʥʮʽ  20,7Ñ2,3 ʢʣʽʪʠʥ 4 ʫ ʤʤ
2
, ʫ 

ʤô̫ʟʘʭ  20,1Ñ9,6 ʢʣʽʪʠʥ ʫ 4 ʤʤ
2
. ʈʘʟʦʤ ʟ ʪʠʤ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ɹʗɻʂ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ: ʫ ʧʝʯʽʥʮʽ  9,7Ñ0,9 ʢʣʽʪʠʥ 4 ʫ ʤʤ
2
, ʫ ʤôʷʟʘʭ  12,1Ñ0,8 ʢʣʽʪʠʥ ʫ 

4 ʤʤ
2
. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʥʘʚʢʦʣʦ 

ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʟ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ, ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢ ʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʫ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʠʨʘʞʝʥʫ ʟʘʧʘʣʴʥʫ 

ʨʝʘʢʮʽʶ, ʭʦʯʘ ʢʣʽʪʠʥʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʚʠʨʘʞʝʥʥʽʩʪʴ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʫ 

ʱʫʨʽʚ, ʷʢʠʤ ʜʝ ʜʣʷ ʽʤʧʣʘʥʪʘʮʽʾ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʘʧʨʦʥ, ʙʫʣʠ ʫ ʜʦʩʪʦʚʽʨʥʦ 

(ʨ<0,05) ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʥʽʞ ʫ ʜʦʩʣʽʜʘʭ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʰʦʚʢ (ʨʠʩ. 3.13). 

 

ʈʠʩʫʥʦʢ. 3.13 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 3 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʣʽʪʠʥ ʚ 4 ʤʤĮ) 

 

ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05). 

 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʥʘ (ʨʠʩ. 3.13) ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʽ ʥʘ 

ʪʨʝʪʶ ʜʦʙʫ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʧʦʣʽʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʷʚʣʷʚʩʷ 
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ʚʠʨʘʞʝʥʠʡ ʧʨʦʷʚ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʙʫʚ ʤʝʥʰʝ ʚʠʨʘʞʝʥʠʡ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʧʨʦʥʫ. 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʫ ʧʝʯʽʥʮʽ ʪʘʢʦʞ ʩʚʽʜʯʠʣʘ ʧʨʦ ʚʠʨʘʞʝʥʫ ʟʘʧʘʣʴʥʫ 

ʨʝʘʢʮʽʶ ʥʘ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʽʣʷʥʢʠ ʜʝʩʪʨʫʢʮʽʾ 

ʧʝʯʽʥʢʠ ʪʘ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʫ ʤʽʩʮʷʭ, ʜʝ ʙʫʣʠ ʽʤʧʣʘʥʪʦʚʘʥʽ 

ʣʽʛʘʪʫʨʠ. ʅʘʚʢʦʣʦ ʥʠʭ ʤʠ ʚʠʷʚʣʷʣʠ ʜʝʩʪʨʫʢʮʽʶ ʧʝʯʽʥʢʠ ʪʘ ʥʘʷʚʥʽʩʪʴ 

ʛʦʤʦʛʝʥʥʠʭ ʬʽʙʨʠʥʦʾʜʥʠʭ ʤʘʩ. ʋ ʧʝʯʽʥʮʽ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʚʠʟʥʘʯʘʣʠ ʤʘʩʠʚʥʫ 

ʽʥʬʽʣʴʪʨʘʮʽʶ ʥʝʡʪʨʦʬʽʣʴʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ, ʣʽʤʬʦʮʠʪʘʤʠ ʪʘ ʥʝʟʥʘʯʥʦʶ 

ʢʣ̔ʴʢʽʩʪʶ ʤʘʢʨʦʬʘʛʽʚ. ʃʝʡʢʦʮʠʪʠ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʤʽʞ ʬʽʣʘʤʝʥʪʘʤʠ ʥʠʪʢʠ. 

ɯʥʬʽʣʴʪʨʘʮʽʷ ʙʫʣʘ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʘ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʪʘ ʫ 

ʜʽʣʷʥʢʘʭ, ʜʝ ʙʫʣʘ ʥʝʢʨʦʪʠʯʥʦ ʟʤʽʥʝʥʘ ʧʝʯʽʥʢʘ (ʨʠʩ 3.14). 

 

 

ʈʠʩ. 3.14. ʃʝʡʢʦʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ (1) ʫ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʧʨʦʥʦʚʦʾ 

ʣʽʛʘʪʫʨʠ (2), ʚʠʨʘʞʝʥʘ ʜʠʩʪʨʦʬʽʷ ʛʝʧʘʪʦʮʠʪʽʚ (3). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 3 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ, ʭ200. 

 

ʇʨʠ ʟʘʙʘʨʚʣʝʥʥʽ ʧʝʯʽʥʢʠ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽ ʚʦʣʦʢʥʘ ʙʫʣʠ 

ʥʘʙʨʷʢʣʽ, ʧʦʪʦʚʱʝʥʽ. ʋ ʩʪʨʦʤʽ ʧʝʯʽʥʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘʙʨʷʢ ʪʘ ʧʦʚʥʦʢʨʦʚôʷ 

ʮʝʥʪʨʘʣʴʥʠʭ ʚʝʥ, ʚʽʜʤʽʯʘʣʘʩʷ ʦʙʩʪʨʫʢʮʽʷ ʩʠʥʫʩʦʾʜʽʚ ʪʘ ʟʝʨʥʠʩʪʘ ʽ ʛʽʜʨʦʧʽʯʥʘ 

ʜʠʩʪʨʦʬʽʷ ʛʝʧʘʪʦʮʠʪʽʚ.  

2 
1 

3 
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ɺʠʚʯʝʥʥʷ ʟʤʽʥ ʫ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʠʟʥʘʯʘʚʩʷ ʥʝʢʨʦʟ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ. ʅʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʤʘʩʠʚʥʫ ʜʠʬʫʟʥʫ ʽʥʬʽʣʴʪʨʘʮʽʶ ʥʝʡʪʨʦʬʽʣʴʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ, ʫ 

ʽʥʬʽʣʴʪʨʘʪʽ ʟʫʩʪʨʽʯʘʣʠʩʷ ʧʦʦʜʠʥʦʢʽ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ ʽ ʣʽʤʬʦʮʠʪʠ, ʷʢʽ 

ʧʨʦʥʠʢʘʣʠ ʤʽʞ ʚʦʣʦʢʥʘ ʧʝʨʠʤʽʟʽʶ, ʘ ʪʘʢʦʞ ʤʽʞ ʚʦʣʦʢʥʘ ʢʘʧʨʦʥʦʚʦʾ ʥʠʪʢʠ. ʄʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʘʢʦʞ ʜʝʩʪʨʫʢʮʽʶ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ (ʨʠʩ. 3.15, 3.16).  

 

 

ʈʠʩ. 3.15. ɺʠʨʘʞʝʥʠʡ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ (1), ʧʦʰʢʦʜʞʝʥʥʷ ʩʢʝʣʝʪʥʦʛʦ 

ʤôʷʟʫ ʱʫʨʘ ʫ ʤʽʩʮʽ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʧʨʦʥʦʚʦʾ ʥʠʪʢʠ (2) ʥʘ 3 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ, ʭ 100. 

 

 
ʈʠʩ. 3.16. ɼʝʤʘʨʢʘʮʽʡʥʘ ʣʽʥʽʷ (1) ʫ ʤʽʩʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʧʨʦʥʦʚʦʾ 

ʣʽʛʘʪʫʨʠ (2) ʫ ʜʽʣʷʥʮʽ ʟʰʠʪʠʭ ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʱʫʨʘ ʥʘ 3 ʜʦʙʫ 

1 2 

2 

1 
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ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ, ʭ 100.  

 

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʟʤʽʥ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʽ 

ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʥʘ 7 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ, 

ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʥʘ ʽʤʧʣʘʥʪʘʮʽʶ ʩʠʥʪʝʪʠʯʥʦʛʦ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʘʧʨʦʥʫ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʤʝʥʰʽ ʥʽʞ ʥʘ 

ʽʤʧʣʘʥʪʘʮʽʶ ʰʦʚʢʫ (ʨʠʩ. 3.17). 

 

ʈʠʩʫʥʦʢ 3.17 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 7 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʣʽʪʠʥ ʚ 4 

ʤʤĮ)

 

ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05). 

 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʥʘ (ʨʠʩ. 3.17) ʩʚʽʜʯʘʪʴ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʅʃ, ʷʢʽ ʻ ʤʘʨʢʝʨʘʤʠ 

ʟʘʧʘʣʝʥʥʷ, ʜʦʩʪʦʚʽʨʥʦ ʙʫʣʘ ʤʝʥʰʦʶ (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ 

ʪʝʨʤʽʥʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʦʙʦʭ ʩʝʨʽʷʭ ʜʦʩʣʽʜʽʚ, ʘʣʝ ʟʘʣʠʰʘʣʘʩʷ ʥʘ ʚʠʩʦʢʦʤʫ 

ʨʽʚʥʽ. ʂʽʣʴʢʽʩʪʴ ʅʃ ʫ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʽ ʪʘ ʧʝʯʽʥʮʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʘʧʨʦʥʫ 

ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʤʝʥʰʘ, ʥʽʞ ʧʨʠ ʧʨʦʰʠʚʘʥʥʽ ʰʦʚʢʦʤ. ʂʽʣʴʢʽʩʪʴ ɹʗɻʂ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʫ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʽ ʪʘ ʧʝʯʽʥʮʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʷʢ ʰʦʚʢʫ, ʪʘʢ ʽ 

ʢʘʧʨʦʥʫ ʙʫʣʘ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, ʭʦʯʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʪʘʢʦʞ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ 
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(ʨ<0,05) ʤʝʥʰʘ ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘʣʝ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʢʘʧʨʦʥʫ ʾʭ ʢʽʣʴʢʽʩʪʴ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʤʝʥʰʘ ʥʽʞ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʰʦʚʢʦʚʠʭ ʣʽʛʘʪʫʨ. ɼʘʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʠʣʠ ʧʨʦ ʤʝʥʰ 

ʚʠʨʘʞʝʥʫ ʨʝʘʢʮʽʶ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʥʘ ʽʤʧʣʘʥʪʘʮʽʶ ʢʘʧʨʦʥʦʚʠʭ 

ʣʽʛʘʪʫʨ. 

ɻʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʫ ʧʝʯʽʥʮʽ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʤʝʥʰʠʤʠ 

ʧʨʦʷʚʘʤʠ ʟʘʧʘʣʝʥʥʷ. ɿʘʧʘʣʴʥʠʡ ʚʘʣ ʟ ʅʃ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʙʫʚ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤ. 

ʋ ʧʝʯʽʥʮʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʨʦʟʩʽʷʥʫ ʽʥʬʽʣʴʪʨʘʮʽ ʁ ʛʽʩʪʽʦʮʠʪʘʤʠ, ʾʭ ʢʽʣʴʢʽʩʪʴ ʪʘ 

ʢʽʣʴʢʽʩʪʴ ɹʗɻʂ ʟʥʘʯʥʦ ʙʫʣʘ ʙʽʣʴʰʦʶ. ʅʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʥʠʪʦʢ ʟ ʢʘʧʨʦʥʫ 

ʚʠʟʥʘʯʘʣʠ ʫ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʥʝʚʝʣʠʢʽ ʝʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʽ ʛʨʘʥʫʣʴʦʤʠ. 

ʅʘʙʨ̫ʢ ʪʢʘʥʠʥ ʧʝʯʽʥʢʠ ʙʫʚ ʤʝʥʰ ʚʠʨʘʞʝʥʥʠʤ, ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʧʨʦʩʚʽʪʣʝʥʥʷ ʮʠʪʦʧʣʘʟʤʠ ʪʘ ʙʽʣʴʰʘ ʯʽʪʢʽʩʪʴ ʷʜʝʨ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʟʤʝʥʰʝʥʥʷ 

ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʫ ʧʘʨʝʥʭʽʤʽ ʦʨʛʘʥʫ (ʨʠʩ. 3.18, 3.19).  

 

 
ʈʠʩ. 3.18. ɽʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʘ ʛʨʘʥʫʣʴʦʤʘ (1), ʚʠʨʘʞʝʥʘ ʩʫʜʠʥʥʘ 

ʨʝʘʢʮʽʷ (2), ʥʘʚʢʦʣʦ ʢʘʧʨʦʥʦʚʦʾ ʣʽʛʘʪʫʨʠ (3). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 7 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ, ʭ 100. 
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ʈʠʩ. 3.19. ɹʘʛʘʪʦʷʜʝʨʥʽ ʛʽʛʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ (1) ʽ ʝʧʽʪʝʣʽʦʾʜʥʽ ʢʣʽʪʠʥʠ (2) 

ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʾ ʢʘʧʨʦʥʦʚʦʾ ʥʠʪʢʠ (3). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 7 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ 400.  

 

ʋ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʤʝʥʰʠʡ ʧʨʦʷʚ ʥʘʙʨʷʢʫ ʪʘ ʨʦʟʤʽʨʽʚ 

ʚʦʛʥʠʱ ʥʝʢʨʦʟʫ. ʇʦʤʽʨʥʦʶ ʙʫʣʘ ʚʠʨʘʞʝʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʅʃ ʪʘ ʣʽʤʬʦ-

ʛʽʩʪʽʦʮʠʪʘʨʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɺʝʣʠʢʠʭ ʚʦʛʥʠʱ ʩʢʫʧʯʝʥʥʷ ʅʃ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ, 

ʟʘʪʝ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʫ ʩʢʝʣʝʪʥʠʭ 

ʤôʷʟʘʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʙʫʣʘ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ. ʆʩʦʙʣʠʚʦ ʥʘʚʢʦʣʦ 

ʣʽʛʘʪʫʨ, ʷʢʽ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʤʽʞ ʤôʷʟʦʚʠʭ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ ʧʨʦʰʘʨʢʘʭ, ʤʽʞ 

ʤôʷʟʘʤʠ, ʜʝ ʛʽʩʪʽʦʮʠʪʠ ʱʽʣʴʥʠʤʠ ʤʫʬʪʘʤʠ ʦʭʦʧʣʶʚʘʣʠ ʦʢʨʝʤʽ ʬʽʣʘʤʝʥʪʠ, ʘʙʦ 

ʥʝʚʝʣʠʢʽ ʧʫʯʢʠ ʬʽʣʘʤʝʥʪʽʚ ʨʦʟʩʦʚʫʶʯʠ ʾʭ. ʉʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽ ʚʦʣʦʢʥʘ, ʷʢ ʽ ʫ 

ʧʦʧʝʨʝʜʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʙʫʣʠ ʥʘʙʨʷʢʣʽ ʪʘ ʜʠʩʦʮʽʡʦʚʘʥʽ, ʘʣʝ ʾʭ 

ʬʨʘʛʤʝʥʪʘʮʽʷ ʫʞʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ. 

 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤôʷʟʫ ʯʝʨʝʟ 14 ʜʽʙ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʦʷʚʠ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʰʦʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢ ʰʦʚʢʫ ʪʘʢ ʽ ʢʘʧʨʦʥʫ ʟʘʣʠʰʘʣʘʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ (ʨʠʩ. 3.20). 
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ʈʠʩʫʥʦʢ 3.20 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 14 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʣʽʪʠʥ ʚ 4 ʤʤĮ) 

 

ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05). 

 

ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʥʘ (ʨʠʩ. 3.20) ʩʚʽʜʯʘʪʴ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʅʃ ʫ ʧʝʯʽʥʮʽ ʪʘ 

ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ ʥʘʚʢʦʣʦ ʢʘʧʨʦʥʦʚʠʭ ʣʽʛʘʪʫʨ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʤʝʥʰʘ, 

ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘʣʝ ʟʘʣʠʰʘʣʘʩʷ ʥʘ ʜʦʩʠʪʴ ʚʠʩʦʢʦʤʫ 

ʨʽʚʥʽ. ʈʘʟʦʤ ʟ ʪʠʤ, ʢʽʣʴʢʽʩʪʴ ʣʽʤʬʦʮʠʪʽʚ, ʤʘʢʨʦʬʘʛʽʚ ʽ ʤʦʥʦʮʠʪʽʚ ʪʘ ɹʗɻʂ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʥʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʭʦʯʘ ʽ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ ʥʽʞ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʟ 

ʰʦʚʢʫ ʥʘ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɻʽʩʪʦʣʦʛʽʯʥʠʡ ʩʧʝʢʪʨ ʢʣʽʪʠʥ ʩʚʽʜʯʠʣʦ ʧʨʦ ʪʝ, ʱʦ ʥʘʙʨʷʢ ʜʠʩʪʨʦʬʽʯʥʽ 

ʟʤʽʥʠ ʪʘ ʷʚʠʱʘ ʟʘʧʘʣʴʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʫ ʧʝʯʽʥʮʽ ʟʙʝʨʽʛʘʣʠʩʷ. ɸʣʝ ʨʘʟʦʤ ʟ ʪʠʤ 

ʚʽʜʤʽʯʘʣʠ ʧʦʯʘʪʢʦʚʽ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʙʦʾ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ ʢʘʧʩʫʣʠ 

ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫʱʽʣʴʥʝʥʥʷ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, 

ʚʦʥʠ ʢʦʥʮʝʥʪʨʠʯʥʦ ʦʭʦʧʣʶʚʘʣʠ ʣʽʛʘʪʫʨʠ. ʋ ʧʝʯʽʥʮʽ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʚʠʟʥʘʯʘʣʠ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʛʽʩʪʽʦʮʠʪʽʚ ʽ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʪʘ 

ʧʨʦʜʦʚʞʫʚʘʣʠ ʬʦʨʤʫʚʘʪʠʩʴ ʝʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʽ ʛʨʘʥʫʣʴʦʤʠ (ʈʠʩ. 3.21). 
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ʈʠʩ. 3.21. ɻʨʫʙʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ (1) ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʾ 

ʢʘʧʨʦʥʦʚʦʾ ʣʽʛʘʪʫʨʠ (2). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 14 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ 

ɺʘʥ-ɻʽʟʦʥ, ʭ 100. 

 

ʋ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʷʚʠʱʘ ʥʘʙʨʷʢʫ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʪʘʢʦʞ ʙʫʣʘ ʤʝʥʰ 

ʚʠʨʘʞʝʥʠʤʠ ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʋ ʟʘʧʘʣʴʥʦʤʫ ʽʥʬʽʣʴʪʨʘʪʽ 

ʢʽʣʴʢʽʩʪʴ ʅʃ ʙʫʣʘ ʤʝʥʰʘ ʚʦʥʠ ʚʠʟʥʘʯʘʣʠʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ ʥʝʚʝʣʠʢʠʭ 

ʩʢʫʧʯʝʥʴ ʥʘʚʢʦʣʦ ʧʨʦʢʦʣʴʥʠʭ ʢʘʥʘʣʽʚ. ʉʝʨʝʜ ʢʣʽʪʠʥ ʤʘʢʨʦʬʘʛʘʣʴʥʦʛʦ ʨʷʜʫ ʫ 

ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ ʚʽʜʤʽʯʘʣʠ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ, 

ʷʢʽ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʪʘ ʾʭ ʬʽʣʘʤʝʥʪʽʚ. ʉʝʨʝʜ ʬʽʣʘʤʝʥʪʽʚ 

ʢʘʧʨʦʥʫ, ʢʨʽʤ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ, ʚʠʟʥʘʯʘʣʠ ʪʦʥʢʽ ʚʦʣʦʢʥʘ ʢʦʣʘʛʝʥʫ, ʷʢʽ ʾʭ 

ʦʭʦʧʣʶʚʘʣʠ. ɸ ʫ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʾ ʫ 

ʤô̫ʟʠ ʢʘʧʨʦʥʦʚʦʾ ʣʽʛʘʪʫʨʠ ʛʥʽʡʥʦ-ʥʝʢʨʦʪʠʯʥʽ ʟʤʽʥʠ (ʨʠʩ. 3.22).  

ʋ ʧʝʯʽʥʮʽ ʥʘ 21 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʪʝʨʤʽʥʦʤ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʛʽʩʪʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʤʘʡʞʝ ʥʝ ʟʤʽʥʶʚʘʣʘʩ.̫ ʅʘʙʨʷʢ ʪʘ 

ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʫ ʛʝʧʘʪʦʮʠʪʘʭ ʙʫʣʠ ʤʝʥʰʽ, ʘʣʝ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʟʙʝʨʽʛʘʣʘʩʷ 

ʧʦʤʽʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ ʅʃ. ɿʘʚʝʨʰʫʚʘʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ ʝʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʠʭ 

ʛʨʘʥʫʣʴʦʤ ʪʘ ʛʨʫʙʦʾ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ ʢʘʧʩʫʣʠ.  
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ʈʠʩ. 3.22. ɻʥʽʡʥʦ-ʥʝʢʨʦʪʠʯʥʽ ʟʤʽʥʠ (1) ʥʘʚʢʦʣʦ ʢʘʧʨʦʥʦʚʦʾ ʥʠʪʢʠ (2) ʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʽʜʜʽʣʘʭ ʟʰʠʪʦʾ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ ʱʫʨʘ ʥʘ 14 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ, ʭ 100.  

 

ʋ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʥʘ ʮʝʡ ʪʝʨʤʽʥ ʟʤʽʥʠ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʘʣʠ 

ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ. ʊʘʢ, ʫ ʯʦʪʠʨʴʦʭ ʚʠʧʘʜʢʘʭ ʤʠ ʚʽʜʤʽʯʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʅʃ ʽ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ, ʟʥʘʯʥʦ ʙʫʣʘ ʤʝʥʰʘ 

ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʦʥʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ɹʗɻʂ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. ʄʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʪʦʚʱʝʥʥʷ ʽ ʫʱʽʣʴʥʝʥʥʷ ʢʦʣʘʛʝʥʦʚʠʭ 

ʚʦʣʦʢʦʥ, ʷʢʽ ʬʦʨʤʫʚʘʣʠ ʛʨʫʙʫ ʬʽʙʨʦʟʥʫ ʢʘʧʩʫʣʫ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʨʠʩ. 3.23). 

ʅʘ 30 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢ ʫ ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʧʨʦʥʫ, ʪʘʢ ʽ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʫ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʤʽʨʥʫ ʟʘʧʘʣʴʥʫ ʽʥʬʽʣʴʪʨʘʮʽʶ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ ʜʘʥʠʤʠ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʨʠʩ. 3.24). ʂʽʣʴʢʽʩʪʴ 

ʣʝʡʢʦʮʠʪʽʚ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʟʘʣʠʰʘʣʘʩʷ ʥʘ ʜʦʚʦʣʽ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʭʦʯʘ ʽ ʙʫʣʘ 

ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʤʝʥʰʦʶ, ʥʽʞ ʥʘ ʚʩʽ ʧʦʧʝʨʝʜʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʂʨʽʤ 

ʣʝʡʢʦʮʠʪʽʚ ʟʘʣʠʰʘʣʦʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʽ ʢʽʣʴʢʽʩʪʴ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ 

ʭʦʯʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʤʝʥʰʘ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʊʘʢʦʞ ʫ ʪʢʘʥʠʥʘʭ ʟʙʝʨʽʛʘʣʘʩʷ ʧʦʤʽʨʥʘ ʣʽʤʬʦʮʠʪʘʨʥʘ ʪʘ 

ʤʘʢʨʦʬʘʛʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ, ʷʢʘ ʪʘʢʦʞ ʩʚʽʜʯʠʣʘ ʧʨʦ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʘʚʢʦʣʦ 
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ʣʽʛʘʪʫʨ. 

 

 
ʈʠʩ. 3.23. ʌʽʙʨʦʟʥʘ ʢʘʧʩʫʣʘ (1), ʥʘʚʢʦʣʦ ʢʘʧʨʦʥʦʚʦʾ ʣʽʛʘʪʫʨʠ (2). 

ʉʢʝʣʝʪʥʠʡ ʤôʷʟ ʱʫʨʘ ʥʘ 21 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ 40. 

 

ʈʠʩʫʥʦʢ 3.24 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 30 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʣʽʪʠʥ ʚ 4 ʤʤĮ) 

 

ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05). 

 

ʇʨʠ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ 30 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʫ ʚʩʽʭ 

ʜʦʩʣʽʜʘʭ ʥʘʚʢʦʣʦ ʢʘʧʨʦʥʦʚʠʭ ʣʽʛʘʪʫʨ ʚʠʷʚʣʷʣʠ ʧʦʤʽʨʥʠʡ ʥʘʙʨʷʢ ʧʘʨʝʥʽʤʠ 

ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤôʷʟʫ, ʽʥʬʽʣʴʪʨʘʮʽʷ ʅʃ ʪʘ ʚʦʛʥʠʱʝʚʘ 

ʣʤ̔ʬʦʧʣʘʟʤʘʮʠʪʘʨʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ. ʋ ʧʘʨʝʥʭʽʤʽ ʧʝʯʽʥʢʠ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ 
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ʟʙʝʨʽʛʘʚʩʷ ʥʝʟʥʘʯʥʠʡ ʥʘʙʨʷʢ ʪʘ ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʫ ʛʝʧʘʪʦʮʠʪʘʭ. ʊʘʢʦʞ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʦʛʥʠʱʝʚʫ ʽʥʬʽʣʴʪʨʘʮʽʶ ʧʝʯʽʥʢʠ ʣʽʤʬʦʧʣʘʟʤʘʮʠʪʘʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʅʃ. ɯʤʧʣʘʥʪʦʚʘʥʽ ʣʽʛʘʪʫʨʠ ʙʫʣʠ ʨʦʟʰʘʨʦʚʘʥʽ, ʥʘʚʢʦʣʦ ʥʠʭ ʙʫʣʠ 

ʩʬʦʨʤʦʚʘʥʽ ʝʧʽʪʝʣʽʦʾʜʥʦʢʣʽʪʠʥʥʽ ʛʨʘʥʫʣʴʦʤʠ ʟ ʙʘʛʘʪʦʷʜʝʨʥʠʤʠ ʛʽʛʘʥʪʩʴʢʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. ʅʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ, ʭʦʯʘ ʫ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ 

ʣʽʛʘʪʫʨ ʬʦʨʤʫʚʘʥʥʷ ʢʘʧʩʫʣʠ ʪʽʣʴʢʠ ʟʘʚʝʨʰʫʚʘʣʦʩʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʘ ʥʘʷʚʥʽʩʪʴ ʫ 

ʧʝʯʽʥʮʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʪʘ ʬʽʙʨʦʮʠʪʽʚ ʽ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʢʘʧʽʣʷʨʽʚ ʫ ʩʧʦʣʫʯʥʽʡ 

ʪʢʘʥʠʥʽ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ (ʨʠʩ. 3.25, 3.26).  

 

 

ʈʠʩ. 3.25. ɻʨʘʥʫʣʴʦʤʠ ʩʪʦʨʦʥʥʽʭ ʪʽʣ (1) ʪʘ ʛʨʫʙʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ 

ʢʘʧʩʫʣʘ (2) ʥʘʚʢʦʣʦ ʢʘʧʨʦʥʦʚʦʾ ʥʠʪʢʠ (3). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 30 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ 100. 

 

ʋ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʝʟʥʘʯʥʠʡ 

ʥʘʙʨʷʢ, ʨʦʟʩʽʷʥʫ ʟʘʧʘʣʴʥʫ ʽʥʬʽʣʴʪʨʘʮʽʶ ʣʽʤʬʦʧʣʘʟʤʦʮʠʪʘʨʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʪʘ ʅʃ. 

ʅʘʚʢʦʣʦ ʣʽʛʘʪʫʨ, ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʝʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʽ ʛʨʘʥʫʣʴʦʤʠ ʪʘ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ɹʗɻʂ ʩʪʦʨʦʥʥʽʭ ʪʽʣ. ʅʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʩʬʦʨʤʦʚʘʥʘ ʛʨʫʙʘ 

ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ (ʨʠʩ. 3.27). 
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ʈʠʩ. 3.26. ʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ (1) ʽ ʬʽʙʨʦʙʣʘʩʪʠ (2) ʫ ʩʢʣʘʜʽ ʬʽʙʨʦʟʥʦʾ 

ʢʘʧʩʫʣʠ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʾ ʢʘʧʨʦʥʦʚʦʾ ʣʽʛʘʪʫʨʠ (3). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ. 30 

ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ1000.  

 

 
ʈʠʩ. 3.27. ɯʥʬʽʣʴʪʨʘʮʽʷ ʣʽʤʬʦʧʣʘʟʤʦʮʠʪʘʨʥʠʤʠ ʢʣʽʪʠʥʘʤʠ (1) ʪʘ 

ʥʝʡʪʨʦʬʽʣʴʥʠʤʠ ʣʝʡʢʦʮʠʪʘʤʠ (2), ʩʬʦʨʤʦʚʘʥʘ ʛʨʫʙʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ 

ʫ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʽ ʱʫʨʘ (3) ʥʘ 30 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ 

ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ, ʭ 100. 

 

ʅʘ ʢʽʥʮʝʚʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʷʢ ʫ 

ʧʝʯʽʥʮʽ, ʪʘʢ ʽ ʫ ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʘʭ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ. ɼʘʥʽ 

ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʫ 
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ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʟ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ (ʨʠʩ. 3.28). 

 

ʈʠʩʫʥʦʢ 3.28 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 180 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʣʽʪʠʥ ʚ 4 ʤʤĮ) 

 

ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05). 

 

ɼʘʥʽ ʦʪʨʠʤʘʥʽ ʧʨʠ ʧʽʜʨʘʭʫʥʢʫ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʠʭ 

ʤôʷʟʽʚ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʧʦʢʘʟʘʣʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʅʃ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ, ʭʦʯʘ ʽ 

ʜʦʩʪʦʚʽʨʥʦ ʙʫʣʘ ʤʝʥʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʪʝʨʤʽʥʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʘʣʝ ʟʘʣʠʰʘʚʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨ̔ ʚʥʽ, ʨʘʟʦʤ ʟ ʪʠʤ ʟʙʝʨʽʛʘʣʠʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ 

ʤʘʢʨʦʬʘʛʠ, ʣʽʤʬʦʮʠʪʠ ʪʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʽ ʭʨʦʥʽʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ. 

ʈʝʟʶʤʝ: ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʘʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤôʷʟʘ ʥʘ 

ʽʤʧʣʘʥʪʘʮʽʶ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ 

ʚʥʘʩʣʽʜʦʢ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʡʦʛʦ ʽʤʧʣʘʥʪʘʮʽʷ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʤʝʭʘʥʽʯʥʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤôʷʟʘ ʟ 

ʨʦʟʚʠʪʢʦʤ ʚʠʨʘʞʝʥʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɿʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʫ ʧʦʯʘʪʢʦʚʠʡ 

ʧʝʨʽʦʜ ʥʦʩʠʪʴ ʝʢʩʫʜʘʪʠʚʥʦ-ʛʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʜʦ 7 ʜʽʙ ʽ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ 
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ʦʯʠʱʝʥʥʷ ʤʽʩʮʷ ʽʤʧʣʘʥʪʘʮʽʾ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʽ ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ ʪʢʘʥʠʥ. 

ʇʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʚʠʨʘʞʝʥʘ ʤʘʢʨʦʬʘʛʘʣʴʥʦ-ʣʝʡʢʦʮʠʪʘʨʥʘ ʨʝʘʢʮʽʷ. ʂʽʣʴʢʽʩʪʴ ʮʠʭ 

ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʝʯʽʥʮʽ ʪʘ ʤôʷʟʫ ʜʦʩʷʛʘʣʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦ 

ʪʨʝʪʴʦʾ ʜʦʙʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʧʦʩʪʫʧʦʚʦ ʙʫʣʘ ʤʝʥʰʦʶ ʧʽʩʣʷ ʩʴʦʤʦʾ ʜʦʙʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʧʘʣʝʥʥʷ, ʷʢ ʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʫ, ʪʘʢ ʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʢʘʧʨʦʥʫ, ʥʘʙʫʚʘʻ ʟʘʪʷʞʥʦʛʦ ʛʥʽʡʥʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʆʩʥʦʚʥʝ ʤʽʩʮʝ ʫ 

ʥʴʦʤʫ ʟʘʡʤʘʻ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʥʫʣʴʦʤ ʩʪʦʨʦʥʥʽʭ ʪʽʣ ʽ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʜʣʷ 

ʦʙʤʝʞʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʋ ʧʝʯʽʥʮʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʫ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʚʩʽ ʪʝʨʤʽʥʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʢʘʧʨʦʥʫ ʫ ʧʝʯʽʥʮʽ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʦʚʛʦʪʨʠʚʘʣʝ ʧʨʦʜʦʚʞʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟ ʧʦʩʪʫʧʦʚʠʤ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷʤ. ɼʦ ʢʽʥʮʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʧʝʯ̔ʥʮʽ 

ʥʘʚʢʦʣʦ ʢʘʧʨʦʥʦʚʠʭ ʣʽʛʘʪʫʨʘ ʩʬʦʨʤʦʚʘʥʘ ʛʨʫʙʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ, ʘʣʝ 

ʧʨʦʷʚʠ ʤʽʥʽʤʘʣʴʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘʚʽʪʴ ʥʘ ʢʽʥʮʝʚʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɿʤʽʥʠ ʫ ʤôʷʟʘʭ, ʷʢ ʽ ʫ ʧʝʯʽʥʮʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʫ ʥʦʩʠʣʠ ʟʘʪʷʞʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʟʙʝʨʽʛʘʚʩʷ ʽ ʫ ʢʽʥʮʝʚʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʇʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʧʨʦʥʫ ʫ ʤô̫ ʟʠ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʤʘʡʞʝ 

ʟʥʠʢʘʚ ʜʦ 21 ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘʣʝ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ, ʷʢ ʽ ʫ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʘ ʫʪʚʦʨʝʥʘ ʛʨʫʙʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ. ʇʨʠ ʮʴʦʤʫ ʫ 

ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʘʭ ʥʝʟʥʘʯʥʝ ʟʘʧʘʣʝʥʥʷ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʫ ʢʽʥʮʝʚʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʰʦʚʢʦʚʽ ʪʘ ʢʘʧʨʦʥʦʚʽ ʥʠʪʢʠ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʚʠʢʣʠʢʘʶʪʴ ʚʠʨʘʞʝʥʫ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ ʧʝʯʽʥʢʠ ʪʘ ʤôʷʟʫ ʽ ʤʦʞʫʪʴ 

ʩʣʫʛʫʚʘʪʠ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ. ʊʦʤ 

ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ 

ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʥʦʚʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʥʘʩʪʫʧʥʽʡ ʨʦʙʦʪʽ 
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ʈʆɿɼɯʃ 4 

ʄʆʈʌʆʃʆɻɯʏʅɸ ʊɸ ʄʆʈʌʆʄɽʊʈʀʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ɿʄɯʅ ʋ ʇɽʏɯʅʎɯ ʊɸ ʉʂɽʃɽʊʅʀʍ ʄôʗɿɸʍ ʇʈʀ ɯʄʇʃɸʅʊɸʎɯɰ 

ʂʃɸʉʀʏʅʆɻʆ ʄʆʅʆʌɯʃɸʄɽʅʊʅʆɻʆ ʍɯʈʋʈɻɯʏʅʆɻʆ ʐʆɺʅʆɻʆ 

ʄɸʊɽʈɯɸʃʋ ɿ ʇʆʃɯʇʈʆʇɯʃɽʅʋ 

 

ʄʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʨʝʘʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʥʘ ʽʤʧʣʘʥʪʘʮʽʶ 

ʧʦʣʽʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʰʦʚʢʫ ʪʘ 

ʩʠʥʪʝʪʠʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʘʧʨʦʥʫ (ʧʦʣʽʝʬʽʨʫ) ʪʘ ʚʩʪʘʥʦʚʠʚʰʠ 

ʥʝʜʦʣʽʢʠ ʧʨʠʪʘʤʘʥʥ̔  ʮʠʤ ʚʠʜʘʤ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʨʝʘʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʥʘ ʤʦʥʦʬʽʣʘʤʝʥʪʥʠʡ 

ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʷʢʠʡ ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 

çʽʜʝʘʣʴʥʦʛʦè. ʈʘʟʦʤ ʟ ʪʠʤ ʰʣʷʭʦʤ ʤʦʜʠʬʽʢʘʮʽʾ ʇʇ ʨʽʟʥʠʤʠ ʜʦʙʘʚʢʘʤʠ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʚʠʜʠ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʦʤʫ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʨʝʘʢʮʽʾ 

ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʥʘ ʽʤʧʣʘʥʪʘʮʽʶ ʇʇ ʣʽʛʘʪʫʨ, ʷʢʠʡ ʙʫʚ ʦʙʨʘʥʠʡ ʥʘʤʠ 

ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʽ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶ. 

 

4.1 ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ 

 

ɿʘʛʘʣʴʥʠʡ ʩʪʘʥ ʪʚʘʨʠʥ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ 

ʫʪʨʫʯʘʥʴ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʟ ʇʇ ʤʘʣʦ ʯʠʤ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʩʪʘʥʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʠ ʽʤʧʣʘʥʪʘʮʽʶ ʰʦʚʢʫ ʯʠ ʢʘʧʨʦʥʫ. ʗʢ 

ʽ ʫ ʧʦʧʝʨʝʜʥʽʭ ʩʝʨʽʷʭ ʜʦʩʣʽʜʽʚ ʥʦʨʤʘʣʽʟʘʮʽʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ ʚʽʜʙʫʚʘʣʘʩʷ ʜʦ ʪʨʝʪʴʦʾ ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʢʦʣʠ ʾʭ 

ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʥʝ ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ 

ʷʢʠʤ ʥʝ ʚʠʢʦʥʫʚʘʣʠ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ. ʋ ʪʚʘʨʠʥ ʚʠʚʝʜʝʥʠʭ ʟ ʜʦʩʣʽʜʫ ʯʝʨʝʟ 

ʪʨʠ ʜʦʙʠ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʷʢ ʽ ʫ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʘʭ, ʫ ʜʽʣʷʥʮʽ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ ʟ ʙʦʢʫ ʦʯʝʨʝʚʠʥʠ ʤʠ ʚʠʟʥʘʯʘʣʠ ʮʷʪʢʦʚʽ ʪʘ ʚʦʛʥʠʱʝʚʽ 

ʢʨʦʚʦʚʠʣʠʚʠ. ʏʝʧʝʮ,ɹ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʽʚ, ʙʫʚ ʧʽʜʧʘʷʥʠʡ ʜʦ 
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ʧʝʨʝʜʥʴʦʾ ʯʝʨʝʚʥʦʾ ʩʪʽʥʢʠ ʪʽʣʴʢʠ ʫ ʜʚʦʭ ʚʠʧʘʜʢʘʭ. ɺ ʦʯʝʨʝʚʠʥʥʽʡ ʧʦʨʦʞʥʠʥʽ ʤʠ 

ʚʠʟʥʘʯʘʣʠ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʝʨʦʟʥʦʛʦ ʚʠʧʦʪʫ. ʄʽʩʮʷ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʙʫʣʠ 

ʧʨʠʢʨʠʪʽ ʯʝʧʮʝʤ, ʷʢʠʡ ʙʫʚ ʨʠʭʣʦ ʧʽʜʧʘʷʥʠʡ ʜʦ ʤʽʩʮʴ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʋ ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ, ʷʢ ʽ ʫ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʘʭ, ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʮʷʪʢʦʚʽ ʽ ʚʦʛʥʠʱʝʚʽ ʢʨʦʚʦʚʠʣʠʚʠ. 

ʏʝʨʝʟ 3 ʜʦʙʠ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʭ ʣʽʛʘʪʫʨ, ʷʢ ʽ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʦʚʢʦʚʠʭ ʪʘ ʢʘʧʨʦʥʦʚʠʭ ʣʽʛʘʪʫʨ, ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʠʨʘʞʝʥʫ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʽʜʨʘʭʫʥʢʫ ʢʣʽʪʠʥ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʅʃ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ ʙʫʣʘ 

ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰʘ (ʨ<0,05), ʥʽʞ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ, ʭʦʯʘ ʮʽ 

ʢʣʽʪʠʥʠ ʙʫʣʠ ʫ ʥʘʡʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ. ʂʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʽ ʤʦʥʦʮʠʪʽʚ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʫ ʧʝʯʽʥʮʽ ʜʦʩʪʦʚʽʨʥʦ (ʨ>0,05) ʥʝ 

ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʾʭ ʢʽʣʴʢʦʩʪʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʢʘʧʨʦʥʦʚʠʭ ʣʽʛʘʪʫʨ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ, ʪʦʜʽ ʷʢ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʟ ʇʇ 

ʟʫʩʪʨʽʯʘʣʠʩʷ, ʷʢ ʽ ʫ ʧʝʯʽʥʮʽ ʪʘʢ ʽ ʫ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ ʽ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʙʫʣʘ 

ʤʝʥʰʘ, ʥʽʞ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʟ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ (ʨʠʩ. 4.1). 

ʈʠʩʫʥʦʢ 4.1 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʥʘ 3 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʣʽʪʠʥ ʚ 4 ʤʤĮ) 
 

 ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05). 

 

ʇʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʫ ʧʝʯʽʥʢʫ ʟ ʇʇ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ 
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ʤʘʪʝʨʽʘʣʫ ʥʘʙʨʷʢ ʩʪʨʦʤʠ ʪʘ ʚʠʨʘʞʝʥʝ ʧʦʚʥʦʢʨʦʚô̫ ʮʝʥʪʨʘʣʴʥʠʭ ʚʝʥ, ʜʝʩʪʨʫʢʮʽʶ 

ʩʠʥʫʩʦʾʜʽʚ ʚʥʘʩʣʽʜʦʢ ʥʘʙʫʭʘʥʥʷ ʛʝʧʘʪʦʮʠʪʽʚ ʽ ʚʠʨʘʞʝʥʦʾ ʾʭ ʟʝʨʥʠʩʪʦʾ ʽ 

ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʫ ʽʥʬʽʣʴʪʨʘʮʽʶ. ʅʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʟ ʇʇ 

ʙʫʣʦ ʩʢʫʧʯʝʥʥʷ ʤʘʢʨʦʬʘʛʽʚ ʟ ʜʦʤʽʰʢʘʤʠ ʣʽʤʬʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ ʬʽʙʨʦʙʣʘʩʪʽʚ. 

ʅʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʬʦʨʤʫʚʘʚʩʷ ʢʣʽʪʠʥʥʠʡ ʛʨʘʥʫʣʴʦʤʘʪʦʟʥʠʡ ʚʘʣ, ʚ ʷʢʦʤʫ 

ʧʝʨʝʚʘʞʘʣʠ ʝʧʽʪʝʣʽʦʾʜʥʽ ʢʣʽʪʠʥʠ, ʽ ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʙʘʛʘʪʦʷʜʝʨʥʽ ʛʽʛʘʥʪʩʴʢʽ ʢʣʽʪʠʥʠ ʩʪʦʨʦʥʥʽʭ ʪʽʣ. ʋ ʧʝʯʽʥʮʽ ʥʘʚʢʦʣʦ ʢʣʽʪʠʥʥʦʛʦ 

ʚʘʣʫ ʤʠ ʚʽʜʤʽʯʘʣʠ ʚʦʛʥʠʱʝʚʫ ʽʥʬʽʣʴʪʨʘʮʽʷ ʅʃ ʪʘ ʣʽʤʬʦʧʣʘʟʤʘʮʠʪʘʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ. 

ʉʝʨʝʜ ʢʣʽʪʠʥ ʙʫʣʠ ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʢʨʦʚʦʥʦʩʥʽ ʩʫʜʠʥʠ ʟ ʨʽʟʢʦ 

ʨʦʟʰʠʨʝʥʠʤ ʧʨʦʩʚʽʪʦʤ ʽ ʷʚʠʱʘʤʠ ʧʦʚʥʦʢʨʦʚôʷ, ʣʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ ʟ ʷʚʠʱʘʤʠ 

ʣʽʤʬʦʩʪʘʟʫ. ʇʽʢʨʦʬʫʢʩʠʥʦʚʽ ʚʦʣʦʢʥʘ ʩʪʨʦʤʠ ʧʦʨʪʘʣʴʥʠʭ ʪʨʘʢʪʽʚ ʽ ʬʽʙʨʦʟʥʦʾ 

ʢʘʧʩʫʣʠ ʧʝʯʽʥʢʠ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʣʠ ʜʠʩʦʮʽʡʦʚʘʥʽ ʚʥʘʩʣʽʜʦʢ 

ʟʘʧʘʣʴʥʦʛʦ ʥʘʙʨʷʢʫ (ʨʠʩ. 4.2).  

 

 

ʈʠʩ. 4.2. ɺʦʛʥʠʱʝʚʽ ʢʨʦʚʦʚʠʣʠʚʠ (1), ʥʘʙʨʷʢ ʽ ʟʘʧʘʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ (2), 

ʥʘʚʢʦʣʦ ʤʽʩʮʷ ʽʤʧʣʘʥʪʘʮʽʾ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʦʾ ʣʽʛʘʪʫʨʠ (3). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 3 

ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʦʤ, ʭ 100. 

 

ʋ ʤôʷʟʘʭ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʥʘʙʨʷʢ, ʥʝʨʽʚʥʦʤʽʨʥʫ ʽʥʬʽʣʴʪʨʘʮʽʶ ʅʃ ʪʘ ʥʝʢʨʦʟ ʦʢʨʝʤʠʭ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ, 

1 

2 

3 
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ʢʨʽʤ ʪʦʛʦ ʟʫʩʪʨʽʯʘʣʠʩʷ ʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ ʟ ʭʚʠʣʝʧʦʜʽʙʥʦʶ ʟʚʠʚʠʩʪʽʩʪʶ ʪʘ 

ʨʦʟʚʦʣʦʢʥʝʥʦʶ ʩʘʨʢʦʧʣʘʟʤʦʶ. ʉʧʦʣʫʯʥʦʪʢʘʥʠʥʥʽ ʫʪʚʦʨʝʥʥʷ ʽ ʧʝʨʠʤʽʟʽʡ ʙʫʣʠ 

ʥʘʙʨʷʢʣʠʤʠ ʜʠʩʦʮʽʡʦʚʘʥʽ ʽ ʧʦʪʦʥʰʝʥʽ. 

ʏʝʨʝʟ ʧôʷʪʴ ʜʽʙ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʙʫʣʠ ʤʝʥʰʽ ʷʚʠʱʘ ʟʘʧʘʣʝʥʥʷ 

ʫ ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɻʽʧʝʨʝʤʽʷ ʰʢʽʨʠ ʫ ʜʽʣʷʥʮʽ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ, ʢʽʣʴʢʽʩʪʴ ʩʝʨʦʟʥʦʛʦ ʚʠʧʦʪʫ ʫ ʧʦʨʦʞʥʠʥʽ 

ʦʯʝʨʝʚʠʥʠ ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ. ʄʽʩʮʷ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʙʫʣʠ ʨʠʭʣʦ ʟʘʧʘ̫ ʥʽ 

ʯʝʧʮʝʤ, ʘʣʝ ʫ ʧʝʯʽʥʮʽ ʱʝ ʟʙʝʨʽʛʘʣʠʩʴ ʮʷʪʢʦʚʽ ʢʨʦʚʦʚʠʣʠʚʠ. ʇʨʠ 

ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʪʘʢ ʷʢ ʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ, ʫ 

ʧʝʯʽʥʮʽ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʙʝʨʽʛʘʣʠʩʷ ʧʨʦʷʚʠ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘʣʝ ʚʦʥʠ ʙʫʣʠ ʤʝʥʰ ʚʠʨʘʞʝʥʽ, ʥʽʞ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʫ ʽ 

ʢʘʧʨʦʥʫ. ʋ ʧʝʯʽʥʮʽ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ɹʗɻʂ 

ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʽʤʬʦʾʜʥʠʭ ʢʣʽʪʠʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʅʘʚʢʦʣʦ 

ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ ʫ ʧʝʯʽʥʮʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʤʝʥʰʝʥʥʷ 

ʱʣ̔ʴʥʦʩʪʽ ʟʘʧʘʣʴʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʪʝʨʤʽʥʦʤ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʤʽʥ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʫ ʜʽʣʷʥʢʘʭ ʚʦʛʥʠʱʝʚʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ. ʋ ʧʝʯʽʥʮʽ ʟʙʝʨʽʛʘʚʩʷ ʥʘʙʨʷʢ, ʪʘ ʜʠʩʪʨʦʬʽʯʥʽ 

ʟʤʽʥʠ ʫ ʛʝʧʘʪʦʮʠʪʘʭ. 

ʋ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʤʠ ʚʽʜʤʽʯʘʣʠ ʥʝʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʥʘʙʨʷʢʫ ʪʘ 

ʱʽʣʴʥʦʩʪʽ ʢʣʽʪʠʥʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ. ʅʘ ʬʦʥʽ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʫ ʢʣʽʪʠʥʥʦʤʫ 

ʽʥʬʽʣʴʪʨʘʪʽ ʢʽʣʴʢʦʩʪʽ ʅʃ, ʟʨʦʩʪʘʣʘ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ ʽ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, 

ʷʢʽ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʥʠʪʦʢ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʟʤʽʥ ʫ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ ʟʫʩʪʨʽʯʘʣʠʩʷ 

ʧʦʦʜʠʥʦʢʽ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ. ʊʘʢʦʞ ʟʨʦʩʪʘʣʘ ʢʽʣʴʢʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ.  

ʅʘ 7 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʧʘʣʴʥʽ ʷʚʠʱʘ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ 

ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʙʫʣʠ ʤʝʥʰʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʘ 

ʟʤʽʥʘ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ. ʊʘʢ ʢʽʣʴʢʽʩʪʴ ʅʃ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʪʝʨʤʽʥʦʤ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʙʫʣʘ ʤʝʥʰʦʶ, ʘ ʪʘʢʦʞ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ 

(ʨ<0,05) ʤʝʥʰʘ ʚʽʜ ʾʭ ʢʽʣʴʢʦʩʪʽ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʤʝʥʰ ʚʠʨʘʞʝʥʫ ʟʘʧʘʣʴʥʫ ʨʝʘʢʮʽʶ ʥʘ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʚʠʜʫ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʘʟʦʤ ʟ ʪʠʤ, ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦʬʘʛʽʚ 

ʽ ʤʦʥʦʮʠʪʽʚ ʙʫʣʘ ʙʽʣʴʰʦʶ ʫ ʪʢʘʥʠʥʘʭ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ, 

ʧʦʨʽʚʥʷʥʦ ʟ 3 ʜʦʙʦʶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʂʽʣʴʢʽʩʪʴ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʥʘ ʮʝʡ 

ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʣʠʰʘʣʘʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, ʭʦʯʘ ʽ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ 

ʤʝʥʦhʶ (ʨ<0,05), ʥʽʞ ʫ ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʦʚʠʭ ʪʘ ʢʘʧʨʦʥʦʚʠʭ ʣʽʛʘʪʫʨ 

(ʨʠʩ. 4.3). 

 

ʈʠʩʫʥʦʢ 4.3 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʥʘ 7 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʣʽʪʠʥ ʚ 4 ʤʤĮ) 

ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05). 

 

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʝʯʽʥʢʠ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʝʟʥʘʯʥʠʡ 

ʥʘʙʨʷʢ, ʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʛʝʧʘʪʦʮʠʪʽʚ ʙʫʣʠ ʤʝʥʰʝ ʚʠʨʘʞʝʥʠʤʠ, ʥʽʞ ʫ 

ʧʦʧʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʘ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʦʚʠʭ ʪʘ ʢʘʧʨʦʥʦʚʠʭ 

ʣʽʛʘʪʫʨ. 

ɯʥʬʽʣʴʪʨʘʮʽʷ ʧʝʯʽʥʢʠ ʢʣʽʪʠʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘʢʦʞ ʙʫʣʘ ʤʝʥʰʘ ʽ ʙʫʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʚʘʞʥʦ ʣʽʤʬʦ-ʧʣʘʟʤʦʮʠʪʘʨʥʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʫ ʚʠʛʣʷʜʽ 

ʥʝʚʝʣʠʢʠʭ ʩʢʫʧʯʝʥʴ ʪʘ ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʅʃ. ʋ ʧʝʯʽʥʮʽ ʥʘʚʢʦʣʦ ʇʇ ʥʠʪʦʢ 

ʚʠʟʥʘʯʘʣʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ ʪʘ ʢʦʣʘʛʝʥʫ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʚʠʪʦʥʯʝʥʥʷ 

ʛʨʘʥʫʣʴʦʤʘʪʦʟʥʦʛʦ ʚʘʣʫ. ʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʦʭʦʧʣʶʚʘʣʠ ʤʽʩʮʷ ʽʤʧʣʘʥʪʘʮʽʾ 

ʥʠʪʦʢ ʬʦʨʤʫʶʯʠ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʫ ʢʘʧʩʫʣʫ, ʚ ʷʢʽʡ ʚʠʟʥʘʯʘʣʘʩʷ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʢʘʧʽʣʷʨʽʚ. 
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ʅʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʫ ʩʢʝʣʝʪʥʽ ʤôʷʟʠ ʇʇ ʣʽʛʘʪʫʨ ʥʘʙʨʷʢ ʪʘʢʦʞ ʙʫʚ 

ʤʝʥʰʠʤ, ʚʦʛʥʠʱ ʥʝʢʨʦʟʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʭʦʯʘ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʚʠʟʥʘʯʘʣʠ ʫ 

ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ, ʷʢʽ ʙʫʣʠ ʜʠʩʪʨʦʬʽʯʥʦ ʟʤʽʥʝʥʠʤʠ. 

ʇʦʧʝʨʝʯʥʘ ʧʦʩʤʫʛʦʚʘʥʽʩʪʴ ʫ ʥʠʭ ʙʫʣʘ ʚʠʨʘʞʝʥʘ ʥʝʯʽʪʢʦ, ʤʠ ʚʽʜʤʽʯʘʣʠ ʾʭ 

ʟʚʠʚʠʩʪʽʩʪʴ ʪʘ ʚʠʪʦʥʯʝʥʥʷ. ɯʥʬʽʣʴʪʨʘʮʽʷ ʅʃ ʽ ʣʽʤʬʦʛʽʩʪʽʦʮʠʪʘʨʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʤʘʣʘ ʜʠʬʫʟʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʙʫʣʘ ʤʝʥʰ ʚʠʨʘʞʝʥʦʶ ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʡ 

ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘʚʢʦʣʦ ʇʇ ʣʽʛʘʪʫʨ ʚʠʟʥʘʯʘʣʠ ʩʬʦʨʤʦʚʘʥʠʡ ʪʦʥʢʠʡ 

ʝʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʠʡ ʚʘʣ. ɹʫʣʘ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʷʢʽ ʙʫʣʠ 

ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʤôʷʟʫ ʥʘʚʢʦʣʦ ʥʠʪʦʢ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʚʧʦʨʷʜʢʦʚʘʥʠʭ 

ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʪʦʥʢʠʭ ʧʫʯʢʽʚ.  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʯʝʨʝʟ 14 ʜʽʙ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ 

ʤôʷʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʟ ʇʇ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʙʫʚ ʤʘʡʞʝ 

ʚʽʜʩʫʪʥʽʡ ʽ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʯʽʥʢʠ ʪʘ 

ʩʢʝʣʝʪʥʦʛʦ ʤôʷʟʫ ʥʘ ʽʤʧʣʘʥʪʘʮʽʶ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ. ʇʨʠ 

ʮʴʦʤʫ ʥʝ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʅʃ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʤʝʥʰʘ, ʘʣʝ ʙʫʣʠ ʽ 

ʚʽʜʩʫʪʥʽ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʜʽʣʷʥʢʘʭ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ (ʨʠʩ. 4.4). 

 

ʈʠʩʫʥʦʢ 4.4 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʥʘ 14 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʣʽʪʠʥ ʚ 4 ʤʤĮ) 

 ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05). 
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ʋ ʧʝʯʽʥʮʽ ʥʘʙʨʷʢʫ, ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʛʝʧʘʪʦʮʠʪʽʚ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʾ ʅʃ ʤʠ 

ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ. ɽʧʽʪʝʣʽʦʾʜʥʦ ʢʣʽʪʠʥʥʠʡ ʚʘʣ ʥʘʚʢʦʣʦ ʇʇ ʣʽʛʘʪʫʨ ʙʫʚ 

ʚʠʪʦʥʯʝʥʠʡ ʽ ʚʽʥ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʝʣʠʢʠʤʠ ʦʜʥʦ- ʪʘ ʜʚʦʭ ʷʜʝʨʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ, ʛʽʩʪʽʦʮʠʪʘʤʠ ʪʘ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʟʟʦʚʥʽ ʝʧʽʪʝʣʽʦʧʦʜʽʙʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. 

ʋ ʧʝʯʽʥʮʽ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʤʠ ʚʠʷʚʣʷʣʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ ʪʘ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʽʙʨʦʮʠʪʽʚ ʽ ʟʨʽʣʠʭ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, ʷʢʽ ʫʪʚʦʨʶʚʘʣʠ 

ʪʦʥʢʫ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʫ ʢʘʧʩʫʣʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʽ ʚʽʜʤʝʞʦʚʫʚʘʣʠ ʾʭ ʚʽʜ 

ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ. ʋ ʧʝʯʽʥʮʽ ʥʘʚʢʦʣʦ ʢʘʧʩʫʣʠ ʤʠ ʟʫʩʪʨʽʯʘʣʠ ʧʦʦʜʠʥʦʢʽ 

ʣʽʤʬʦʮʠʪʠ ʽ ʧʣʘʟʤʘʪʠʯʥʽ ʢʣʽʪʠʥʠ (ʨʠʩ. 4.5).  

 

 

ʈʠʩ. 4.5. ʉʬʦʨʤʦʚʘʥʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ (1) ʪʘ ʝʧʽʪʝʣʽʦʾʜʥʽ 

ʢʣʽʪʠʥʠ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʾ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʦʾ ʣʽʛʘʪʫʨʠ (2). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 

14 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ 100. 

 

ʋ ʤôʷʟʘʭ ʥʘ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʠ ʚʠʷʚʣʷʣʠ ʥʝʟʥʘʯʥʦ ʚʠʨʘʞʝʥʽ 

ʷʚʠʱʘ ʥʘʙʨʷʢʫ, ʽʥʬʽʣʴʪʨʘʮʽʾ ʟʘʧʘʣʴʥʠʤʠ ʢʣʽʪʠʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ɼʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʫ ʤʽʦʮʠʪʘʭ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. ʅʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʙʫʚ 

ʩʬʦʨʤʦʚʘʥʠʡ ʪʦʥʢʠʡ ʣʽʤʬʦʾʜʥʦ ʢʣʽʪʠʥʥʠʡ ʚʘʣ ʙʝʟ ʛʽʛʘʥʪʩʴʢʠʭ ʙʘʛʘʪʦʷʜʝʨʥʠʭ 

ʢʣʽʪʠʥ. ʋ ʡʦʛʦ ʩʪʨʫʢʪʫʨʽ ʙʫʣʠ ʧʝʨʝʚʘʞʥʦ ʣʽʤʬʦʮʠʪʠ, ʢʽʣʴʢʽʩʪʴ ʧʣʘʟʤʘʪʠʯʥʠʭ 

ʢʣʽʪʠʥ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʪʝʨʤʽʥʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʤʝʥʰʠʣʘʩʴ, 

1 2 
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ʟʫʩʪʨʽʯʘʣʠʩʴ ʧʦʦʜʠʥʦʢʽ ʅʃ. ʗʢ ʽ ʫ ʧʝʯʽʥʮʽ, ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʫ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ, 

ʥʘ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʙʫʣʘ ʩʬʦʨʤʦʚʘʥʘ ʪʦʥʢʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ 

ʢʘʧʩʫʣʘ ʽʟ ʟʨʽʣʠʭ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ (ʨʠʩ. 4.6). 

 

 
ʈʠʩ. 4.6. ɽʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʠʡ ʛʨʘʥʫʣʴʦʤʘʪʦʟʥʠʡ ʚʘʣ ʟ ʙʘʛʘʪʦʷʜʝʨʥʠʤʠ 

ʛʽʛʘʥʪʩʴʢʠʤʠ ʢʣʽʪʠʥʘʤʠ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ (1), ʥʘʚʢʦʣʦ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʦʾ ʣʽʛʘʪʫʨ 

(2). ʉʢʝʣʝʪʥʠʡ ʤôʷʟ ʱʫʨʘ ʥʘ 14 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ 

100. 

 

ʅʘ 21 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʧʝʯʽʥʮʽ ʥʘʙʨʷʢʫ, ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʫ 

ʛʝʧʘʪʦʮʠʪʘʭ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ. ʅʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʙʫʣʘ 

ʩʬʦʨʤʦʚʘʥʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ ʟ ʟʨʽʣʦʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʷʢʘ 

ʚʽʜʤʝʞʦʚʫʚʘʣʘ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʇʇ ʚʽʜ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ(ʨʠʩ. 4.7). 

ʋ ʤôʷʟʘʭ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʙʨʷʢʫ, ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʫ 

ʤʽʦʮʠʪʘʭ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ. ʅʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʟʘʧʘʣʴʥʠʭ ʟʤʽʥ ʥʝ ʙʫʣʦ, 

ʟʫʩʪʨʽʯʘʣʠʩʷ ʤʘʢʨʦʬʘʛʘʣʴʥʽ ʢʣʽʪʠʥʠ ʫ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ. ʄʠ ʚʽʜʤʽʯʘʣʠ 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʘʣʝ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʙʫʣʠ ʬʽʙʨʦʮʠʪʠ. 

ʂʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ ʙʫʣʠ ʧʦʪʦʚʱʝʥʠʤʠ, ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʽ 

ʬʦʨʤʫʚʘʣʠ ʪʦʥʢʫ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʫ ʢʘʧʩʫʣʫ.  

ʅʘ 30 ʜʦʙʫ ʫ ʧʝʯʽʥʮʽ ʛʽʩʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʙʫʣʠ ʽʜʝʥʪʠʯʥʽ, ʟ̔ ʥʘʷʚʥʽʩʪʶ 

ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʩʬʦʨʤʦʚʘʥʦʾ ʪʦʥʢʦʾ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʾ 

1 2 
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ʢʘʧʩʫʣʠ. 

ʅʘ 30 ʜʦʙʫ ʫ ʤôʷʟʘʭ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʙʝʨʽʛʘʚʩʷ ʥʝʰʠʨʦʢʠʡ 

ʝʧʽʪʝʣʽʦʾʜʥʦ-ʢʣʽʪʠʥʥʠʡ ʚʘʣ, ʦʪʦʯʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʚʧʦʨʷʜʢʦʚʘʥʠʤʠ ʧʫʯʢʘʤʠ 

ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʟʥʘʯʘʣʠʩʷ ʬʽʙʨʦʮʠʪʠ ʽ ʤʘʣʦʯʠʩʝʣʴʥʽ 

ʬʽʙʨʦʙʣʘʩʪʠ (ʨʠʩ. 4.8). 

 

 
ʈʠʩ. 4.7. ʉʬʦʨʤʦʚʘʥʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ (1) ʢʦʣʘʛʝʥʦʚʽ ʚʦʣʦʢʥʘ (2) 

ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʾ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʦʾ ʣʽʛʘʪʫʨʠ (3). ʇʝʯʽʥʢʘ ʱʫʨʘ ʥʘ 21 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ 200. 

 

 
ʈʠʩ. 4.8. ʉʬʦʨʤʦʚʘʥʘ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ (1) ʽ ʚʽʜʩʫʪʥʽʩʪʴ 

ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʾ ʨʝʘʢʮʽʾ ʥʘʚʢʦʣʦ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʭ ʣʽʛʘʪʫʨ (2). ʉʢʝʣʝʪʥʠʡ ʤôʷʟ 

1 
2 

3 

1 

2 
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ʱʫʨʘ ʥʘ 30 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ 100  

ɺʠʚʯʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʫ ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʭ 

ʣʽʛʘʪʫʨ ʥʘ 30 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʨʦʷʚʠ ʟʘʧʘʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʚʞʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ. ʇʨʠ ʮʴʦʤʫ 

ʤʠ ʚʽʜʤʽʯʘʣʠ ʥʝʟʥʘʯʥʫ ʤʘʢʨʦʬʘʛʘʣʴʥʫ ʨʝʘʢʮʽʶ, ʪʦʜʽ ʷʢ ʫ ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ 

ʰʦʚʢʦʚʠʭ ʪʘ ʢʘʧʨʦʥʦʚʠʭ ʣʽʛʘʪʫʨ ʱʝ ʟʙʝʨʽʛʘʣʘʩʷ ʟʙʝʨʽʛʘʚʩʷ ʧʨʦʷʚ ʟʘʧʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ ʜʦʚʦʣʽ ʚʠʩʦʢʦʶ ʢʽʣʴʢʽʩʪʶ ʅʃ, ʧʽʜʚʠʱʝʥʠʤ 

ʨʽʚʥʝʤ ʢʽʣʴʢʦʩʪʽ ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ, ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ɹʗɻʂ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ (ʨʠʩ. 4.9). 

 

ʈʠʩʫʥʦʢ 4.9 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʥʘ 30 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʣʽʪʠʥ ʚ 4 ʤʤĮ) 

 
ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05). 

 

ʏʝʨʝʟ 180 ʜʽʙ ʚʽʜ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤô̫ ʟʘʭ 

ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʟ ʇʇ ʷʚʠʱ ʟʘʧʘʣʝʥʥʷ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ, ʥʝ ʙʫʣʦ. ɯʤʧʣʘʥʪʦʚʘʥʽ ʣʽʛʘʪʫʨʠ ʙʫʣʠ ʚʽʜʤʝʞʦʚʘʥʽ 

ʚʽʜ ʥʘʚʢʦʣʠʰʥʽʭ ʪʢʘʥʠʥ ʪʦʥʢʦʶ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʦʶ ʢʘʧʩʫʣʦʶ, ʘ ʢʣʽʪʠʥʥʠʡ 

ʩʢʣʘʜ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʥʝ 

ʚʽʜʨʽʟʥʷʚʩʷ ʚʽʜ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ (ʨʠʩ. 4.10). 
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ʈʠʩʫʥʦʢ 4.10 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʥʘ 180 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʣʽʪʠʥ ʚ 4 ʤʤĮ) 

 
ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05). 

 

ʈʝʟʶʤʝ: ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʨʝʘʢʮʽʾ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤôʷʟʫ ʥʘ 

ʽʤʧʣʘʥʪʘʮʽʶ ʢʣʘʩʠʯʥʦʛʦ ʤʦʥʦʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ ʥʘʤ 

ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʢʫ ʪʘ ʢʘʧʨʦʥʫ, ʫ 

ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ ʧʨʦʷʚ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʦʩʠʚ ʧʦʤʽʨʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʧʨʠ ʮʴʦʤʫ ʷʚʠʱʘ ʟʘʧʘʣʝʥʥʷ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʟʥʠʢʘʣʠ 

ʥʘ ʩʴʦʤʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘ ʩʴʦʤʫ ʜʦʙʫ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʟ ʇʇ 

ʧʦʯʠʥʘʣʘ ʬʦʨʤʫʚʘʪʠʩʷ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʘ ʢʘʧʩʫʣʘ, ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʾ ʫ ʧʝʯʽʥʮʽ 

ʟʘʚʝʨʰʫʚʘʣʦʩʷ ʜʦ 14 ʜʦʙʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʘ ʫ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ ʜʦ 21 ʜʦʙʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʦʩʣʽʜʽʚ, ʜʝ ʧʨʦʚʦʜʠʣʠ ʽʤʧʣʘʥʪʘʮʽʶ ʰʦʚʢʫ ʪʘ 

ʢʘʧʨʦʥʫ ʫ ʢʽʥʮʝʚʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʞʦʜʥʦʤʫ ʜʦʩʣʽʜʽ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ 

ʪʢʘʥʠʥ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ ʤʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʽʣʶʩʪʨʫʚʘʣʠ ʧʝʨʝʚʘʛʠ ʤʦʥʦʬʽʣʘʤʝʥʪʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʇʇ ʥʘʜ ʢʣʘʩʠʯʥʠʤʠ ʧʦʣʽʬʽʣʘʤʝʥʪʥʠʤʠ ʰʦʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʟ ʰʦʚʢʫ ʪʘ 

ʢʘʧʨʦʥʫ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʜʘʥʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʦʚʢʫ ʽ ʢʘʧʨʦʥʫ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ ʫ 
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ʭʽʨʫʨʛʽʾ ʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʙʦʨʫ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʫ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ 

ʜʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ɺʅʊ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʥʘʩʪʫʧʥʠʭ ʨʦʙʦʪʘʭ 

[268, 269] 
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ʈʆɿɼɯʃ 5 

ɺʃɸʉʊʀɺʆʉʊɯ ʅʆɺʆɻʆ ʍɯʈʋʈɻɯʏʅʆɻʆ ʐʆɺʅʆɻʆ ʄɸʊɽʈɯɸʃʋ ɿ 

ʇʆʃɯʇʈʆʇɯʃɽʅʋ, ʄʆɼʀʌɯʂʆɺɸʅʆɻʆ ɺʋɻʃɽʎɽɺʀʄʀ 

ʅɸʅʆʊʈʋɹʂɸʄʀ ʊɸ ʅɸʅʆʏɸʉʊʀʅʂɸʄʀ ʉʈɯɹʃɸ 

 

ɿʘ ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʥʝʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʦʚôʷʟʘʥʽ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʽʚ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ, ʘ ʩʘʤʝ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʽʤʧʣʘʥʪʽʚ, ʷʢʽ 

ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʭʽʨʫʨʛʽʾ. ʊʦʤʫ ʥʦʚʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʘʢʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ ʧʦʪʨʝʙʫʶʪʴ ʚʩʝʙʽʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʽ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʦʥʠ ʧʽʩʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ ʫ ʪʢʘʥʠʥʘʭ ʭʚʦʨʠʭ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʷʢʦʩʪʽ ʜʦʙʘʚʦʢ 

ʜʦ ʨʦʟʧʣʘʚʫ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʜʦʜʘʚʘʣʠ ʚʫʛʣʝʮʝʚʽ ʥʘʥʦʪʨʫʙʢʠ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʠ 

ʩʨʽʙʣʘ, ʷʢʽ ʨʘʥʽʰʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʜʦʙʘʚʦʢ ɺʅʊ ʪʘ ʥʘʥʦʯʘʩʪʠʥʦʢ ʩʨʽʙʣʘ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ, 

ʤʝʭʘʥʽʯʥʽ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʮʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ 

ʧʦʨʽʚʥʷʥʥʷ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʣʘʩʠʯʥʦʛʦ ʷʢ ʧʦʣʽʬʽʣʘʤʝʥʪʥʦʛʦ, 

ʪʘʢ ʽ ʤʦʥʦʬʽʣʘʤʝʥʪʥʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

 

5.1 ʄʝʭʘʥʽʯʥʽ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ, ʤʘʥʽʧʫʣʷʮʽʡʥʽ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʥʦʚʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʦʙʘʚʦʢ 

ʥʘʥʦʢʦʤʧʦʟʠʪʽʚ ʫ ʧʦʣʽʧʨʦʧʽʣʝʥʽ ʽ ʾʭ ʚʧʣʠʚ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʥʘʤʠ ʧʨʦʚʝʜʝʥʝ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʇʇ ʥʠʪʦʢ ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ ʾʭ ʩʢʣʘʜ ɺʅʊ 

ʪʘ ʥʘʥʦʯʘʩʪʠʥʦʢ ʩʨʽʙʣʘ ʫ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ (ʪʘʙʣ. 5.1, 5.2.) 
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ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 5.1 ʜʘʥʠʭ ʚʚʝʜʝʥʥʷ ʜʦ ʇʇ ɺʅʊ, ʥʘ ʝʪʘʧʽ 

ʬʦʨʤʫʚʘʥʥʷ ʥʠʪʦʢ, ʧʨʠʚʦʜʠʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ (ʨ<0,05) ʟʨʦʩʪʘʥʥʷ ʤʽʮʥʦʩʪʽ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʮʽʣʦʤʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʡʦʛʦ ʤʽʮʥʦʩʪʽ ʫ ʧʝʪʣʽ ʪʘ 

ʚʫʟʣ.̔ ʊʘʢ, ʷʢʱʦ ʤʽʮʥʽʩʪʴ ʥʝʤʦʜʠʬʽʢʦʚʘʥʠʭ ʇʇ ʥʠʪʦʢ ʩʢʣʘʜʘʣʘ 340,0Ñ10,9 ʈ 

ʄʧʘ, ʪʘ ʫ ʧʝʪʣʽ 163,0Ñ2,8 ʈ ʄʧʘ ʽ 184,0Ñ3,6 ʈ ʄʧʘ ʫ ʚʫʟʣʽ. ʊʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʫ ʇʇ 

ɺʅʊ ʤʽʮʥʽʩʪʴ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʟʨʦʩʪʘʣʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʢʦʣʠʚʘʣʘʩʴ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ 

ɺʅʊ ʫ ʇʇ, ʧʨʠ ʮʴʦʤʫ ʥʘʡʚʠʱʫ ʤʽʮʥʽʩʪʴ ʤʘʣʠ ʥʠʪʢʠ ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʙʫʣʦ 

ʚʚʝʜʝʥʦ 0,5ʤʘʩ % ɺʅʊ ʫ ʇʇ, ʤʽʮʥʽʩʪʴ ʷʢʠʭ ʩʢʣʘʜʘʣʘ 700,3Ñ10,5 ʈ ʄʧʘ ʽ ʷʢʽ 

ʤʘʣʠ ʤʽʮʥʽʩʪʴ ʫ ʧʝʪʣʽ 692,0Ñ0,8 ʈ ʄʧʘ ʪʘ ʫ ʚʫʟʣʽ  678,0Ñ14,5 ʈ ʄʧʘ. 

 

ʊʘʙʣʠʮʷ 5.1 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʭ ʤʦʥʦʥʠʪʦʢ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʫ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. 

 ̄

ʧ/ʧ 

ɺʠʜ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 

ʇʝʨʚʠʥʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʈ, 

ʄʧʘ 

ɽʧʦʯ, 

ʛc 

E, ʥ/ʤʤ
2 

ʄʧʘ 

ʈ ʫ 

ʧʝʪʣ,̔ 

ʄʇʘ 

ʈ ʫ 

ʚʫʟʣ,̔ 

ʄʇʘ 

1. ʇʇ 
340,0Ñ 

10,9 

113,0Ñ 

3,7 

2631Ñ 

85 

163Ñ 

2,8 

184,0Ñ 

3,6 

2. 
ʇʇ 

(ɺʅʊ 0,05%) 

480,0Ñ 

7,5* 

160,0Ñ 

2,5* 

6203Ñ 

97* 

325Ñ 

11,3* 

366Ñ 

8,7* 

3. ʇʇ (ɺʅʊ 0,1%) 
590,0Ñ 

8,8* 

197,0Ñ 

2,9* 

8030Ñ 

119* 

491Ñ 

8,8* 

553Ñ 

12,4* 

4. ʇʇ (ɺʅʊ 0,5%) 
700,3Ñ 

10,5* 

233,0Ñ 

3,5* 

10601Ñ 

159* 

692Ñ 

0,8* 

678Ñ 

14,5* 

5. 
ʇʇ 

(ɺʅʊ 1,0%) 

430,0Ñ 

12,5* 

143Ñ 

4,2* 

6700Ñ 

195* 

261Ñ 

7,3* 

294Ñ 

5,9* 

6. ʇʇ (ɺʅʊ 3,0%) 
390,0Ñ 

9,3* 

130Ñ 

3,1* 

4100Ñ 

98* 

215Ñ 

10,3* 

242Ñ 

12,9* 

ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. 

 

ɺʚʝʜʝʥʥʷ ɺʅʊ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʤʘʩ % ʪʘ 3 ʤʘʩ % ʥʝ ʧʨʠʟʚʦʜʠʣʘ ʜʦ 
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ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʾʭ ʤʽʮʥʽʩʪʴ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ 

ʤʝʥʰʘ (ʨ<0,05), ʥʽʞ ʧʨʠ ʚʚʝʜʝʥʥʽ ʜʦ ʇʇ ɺʅʊ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,5 ʤʘʩ % ɺʅʊ, 

ʭʦʯʘ ʚʦʥʘ ʽ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʘ (ʨ<0,05), ʥʽʞ ʤʽʮʥʽʩʪʴ ʥʠʪʦʢ ʟ 

ʥʝʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʇʇ.  

ʋ ʮʽʣʦʤʫ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʥʘʥʦʤʦʜʠʬʽʢʦʚʘʥʠʭ ʥʠʪʦʢ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʤʦʜʠʬʽʢʘʮʽʷ ʇʇ ʥʠʪʦʢ 

ɺʅʊ ʜʦʟʚʦʣʠʣʘ ʦʪʨʠʤʘʪʠ ʥʦʚʠʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʟʘ ʩʚʦʻʶ ʤʽʮʥʽʩʪʶ 

ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʧʝʨʝʚʘʞʘʚ ʢʣʘʩʠʯʥʠʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʇʇ ʤʘʡʞʝ ʫ 2 

ʨʘʟʠ. ʊʘʢʫ ʞ ʢʘʨʪʠʥʫ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʟ ʧʦʯʘʪʢʦʚʠʤ ʤʦʜʫʣʝʤ, ʷʢʠʡ ʪʘʢʦʞ 

ʟʨʦʩʪʘʚ ʫ 1,6-4,1 ʨʘʟʠ. ʈʘʟʦʤ ʟ ʪʠʤ ʟʨʦʩʪʘʣʘ ʤʽʮʥʽʩʪʴ ʥʠʪʢʠ ʫ ʧʝʪʣʽ ʪʘ ʚʫʟʣʫ, ʱʦ 

ʪʘʢʦʞ ʤʘʻ ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʢʨʘʱʽ ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʥʠʪʦʢ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʙʫʣʠ ʚʚʝʜʝʥʽ ɺʅʊ ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 0,5 ʤʘʩ %. ɺʦʥʠ ʟʘ ʩʚʦʾʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʦʩʪʦʚʽʨʥʦ 

(ʨ<0,05) ʧʝʨʝʚʘʞʘʣʠ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʪʘ ʢʣʘʩʠʯʥʽ ʥʠʪʢʠ ʟ ʇʇ. ʇʦʜʽʙʥʘ 

ʢʘʨʪʠʥʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʽ ʟ ʥʠʪʢʘʤʠ, ʷʢʽ ʙʫʣʠ ʤʦʜʠʬʽʢʦʚʘʥʽ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ 

ʩʨʽʙʣʘ (ʪʘʙʣ. 5.2). 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ ʪʘ 

ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ, ʷʢ ʽ ʧʨʠ ʤʦʜʠʬʽʢʘʮʽʾ 

ʇʇ ɺʅʊ, ʚʽʜʤʽʯʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʝ (ʨ<0,05) ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʚʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʥʠʪʦʢ. ʊʘʢ, ʚʞʝ ʧʨʠ ʚʚʝʜʝʥʥʽ ʜʦ ʇʇ 0,1 

ʤʘʩ % ʢʦʤʧʣʝʢʩʫ AgSiO2 ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ ʤʽʮʥʦʩʪʽ ʥʠʪʢʠ ʜʦ 

510,0Ñ14,0 ʈ ʄʧʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʫ ʧʝʪʣʽ ʜʦ 266,0Ñ8,3 ʈ ʄʧʘ, ʪʘ ʫ ʚʫʟʣʽ 

ʜʦ 272,0Ñ2,7 ʈ ʄʧʘ. ʇʨʠ ʚʚʝʜʝʥʥʽ 0,5 ʤʘʩ % ʥʘʥʦʯʘʯʩʪʠʥʦʢ ʩʨʽʙʣʘ ʜʦ ʇʇ 

ʤʽʮʥʽʩʪʴ ʥʠʪʦʢ ʜʦʩʪʦʚʽʨʥʦ ʟʨʦʩʪʘʣʘ ʜʦ 540,0Ñ10,3 ʈ ʄʧʘ ʪʘ ʜʦ 270,0Ñ10,2 ʈ ʄʧʘ 

ʫ ʧʝʪʣʽ ʪʘ ʜʦ 284,0Ñ1,4 ʈ ʄʧʘ ʫ ʚʫʟʣʽ. ʈʘʟʦʤ ʟ ʪʠʤ ʚʚʝʜʝʥʥʷ ʜʦ ʇʇ 1ʤʘʩ % 

AgSiO2 ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ (ʨ<0,05) ʟʤʝʥʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʠʪʦʢ ʜʦ 

410,0Ñ12,5 ʈ ʄʧʘ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʫ ʧʝʪʣʽ ʜʦ 215,0Ñ6,9 ʈ 

ʄʧʘ ʪʘ ʜʦ 223,0Ñ4,4 ʈ ʄʧʘ ʫ ʚʫʟʣʽ. ʍʦʯʘ ʾʭ ʤʽʮʥʽʩʪʴ ʫ ʚʩʽʭ ʜʦʩʣʽʜʘʭ ʙʫʣʘ 

ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʘ (ʨ<0,05), ʥʞ̔ ʫ ʥʝʤʦʜʠʬʽʢʦʚʘʥʠʭ ʥʠʪʦʢ ʟ ʇʇ. 
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ʊʘʙʣʠʮʷ 5.2 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʭ ʤʦʥʦʥʠʪʦʢ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʫ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. 

 ̄

ʧ/ʧ 

ɺʠʜ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 

ʇʝʨʚʠʥʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʈ, 

ʄʧʘ 

ɽʧʦʯ, 

ʛc 

E, ʥ/ʤʤ
2 

ʄʧʘ 

ʈ ʫ ʧʝʪʣʽ, 

ʄʇʘ 

ʈ ʫ 

ʚʫʟʣ,̔ 

ʄʇʘ 

1. ʇʇ 340,0Ñ 

10,9 

113,0Ñ 

3,7 

2631Ñ 

85 

163Ñ 

2,8 

184,0Ñ 

3,6 

2. ʇʇ (0,1% 

AgSiO2) 

510,0Ñ 

14,0* 

170,0Ñ 

4* 

6700Ñ 

176* 

266,0Ñ 

8,3* 

272,0Ñ 

2,7* 

3. ʇʇ (0,5% 

AgSiO2) 

540,0Ñ 

10,3* 

180,0Ñ 

3,4* 

7500Ñ 

141* 

270,0Ñ 

10,2* 

284,0Ñ 

1,4* 

4. ʇʇ (1,0% 

AgSiO2) 

410,0Ñ 

12,5* 

136,0Ñ 

4,3* 

6200Ñ 

189* 

215Ñ 

6,9* 

223,0Ñ 

4,4* 

ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ. 

 

ɸʣʝ ʤʽʮʥʽʩʪʴ ʥʠʪʦʢ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʙʫʣʘ 

ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʤʝʥʰʘ, ʥʽʞ ʥʠʪʦʢ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ɺʅʊ. ʅʘʡʚʠʱʘ ʤʽʮʥʽʩʪʴ 

ʇʇ ʥʠʪʦʢ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʜʦ ʩʢʣʘʜʫ ʇʇ 0,5 ʤʘʩ % ʥʘʥʦʩʨʽʙʣʘ. ʊʦʤʫ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʙʫʣʠ 

ʦʙʨʘʥʽ ʇʇ ʥʠʪʢʠ, ʷʢʽ ʤʽʩʪʠʣʠ ʥʘʥʦʜʦʙʘʚʢʠ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,5 ʤʘʩ %. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʚʘʞʣʠʚʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ 

ʢʘʧʽʣʷʨʥʽʩʪʴ ʽ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʽ ʧʨʦʚʝʜʝʥʘ ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʣʽʬʽʣʘʤʝʥʪʥʠʭ 

ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʣʘʩʠʯʥʦʛʦ ʤʦʥʦʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ 

(ʪʘʙʣ. 5.3). 

ɺʠʚʯʝʥʥʷ ʢʘʧʽʣʷʨʥʦʩʪʽ ʪʘ ʛʽʛʨʦʩʢʦʧʽʯʥʦʩʪʽ ʥʠʪʢʠ ʪʘʢʦʞ ʧʦʢʘʟʘʣʦ ʧʝʨʝʚʘʛʠ 

ʦʪʨʠʤʘʥʠʭ ʥʠʪʦʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʣʽʬʽʣʘʤʝʥʪʥʠʤ ʰʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ: ʰʦʚʢ, 

ʣʘʚʩʘʥ, ʢʘʧʨʦʥ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 5.3. ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ 

ʜʘʥʠʭ, ʢʘʧʽʣʷʨʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʥʠʪʦʢ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʢʘʧʽʣʷʨʥʦʩʪʽ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢ ʰʦʚʢ, ʢʘʧʨʦʥ, ʣʘʚʩʘʥ, ʟʘʣʠʰʘʶʯʠʩʴ 
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ʥʝʟʥʘʯʥʦʶ, ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 18,3Ñ2,1 ʤʤ ʜʣʷ ʇʇ ʥʠʪʢʠ. 

 

ʊʘʙʣʠʮʷ 5.3 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʧʽʣʷʨʥʦʩʪʽ ʽ ʛʽʛʨʦʩʢʦʧʽʯʥʦʩʪʽ 

ʧʦʣʽʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʨʦʟʨʦʙʣʝʥʠʤʠ ʥʠʪʢʘʤʠ 

 ̄

ʧ/ʧ 

ɺʠʜ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 

ɼʽʘʤʝʪʨ  

ʥʠʪʢʠ 

ʂʘʧʽʣʷʨʥʽʩʪʴ,  

ʤʣ 

ɻʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ, 

% 

1. ʐʦʚʢ 0,2 72,3 68,4Ñ2,1 

2. ʂʘʧʨʦʥ 0,2 98,7 54,3Ñ1,8 

3. ʃʘʚʩʘʥ 0,2 86,7 52,8Ñ1,3 

4. ʇʇ 0,2 18,3Ñ0,2* 0,2Ñ0,1* 

5. ʇʇ (ɺʅʊ 0,5%) 0,2 17,2Ñ0,1* 1,1Ñ0,1* 

6. ʇʇ (0,5% AgSiO2) 0,2 18,7Ñ0,4* 0,25Ñ0,02* 

ʇʨʠʤʽʪʢʘ. * ï ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʣʽʬʽʣʘʤʝʥʪʥʠʤ 

ʰʦʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʨ<0,05. 

 

ʊʦʜʽ ʷʢ ʜʣʷ ʰʦʚʢʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʚ 72,3Ñ1,0 ʤʤ, ʢʘʧʨʦʥʫ  98,7Ñ2,3 

ʤʤ, ʣʘʚʩʘʥʫ  86,7Ñ3,5 ʤʤ. 

ɺʽʜʧʦʚʽʜʥʫ ʢʘʨʪʠʥʫ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʛʽʛʨʦʩʢʦʧʽʯʥʦʩʪʽ. 

ʅʘʡʙʽʣʴʰʫ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ ʤʘʣʠ ʧʦʣʽʬʽʣʘʤʝʥʪʥʽ ʤʘʪʝʨʽʘʣʠ. ʇʨʠ ʮʴʦʤʫ ʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʜʦʩʪʦʚʽʨʥʫ (ʨ<0,05) ʨʽʟʥʠʮʶ ʤʽʞ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʶ ʰʦʚʢʫ, ʢʘʧʨʦʥʫ 

ʪʘ ʣʘʚʩʘʥʫ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʚʯʝʥʥʶ ʛʽʛʨʦʩʢʦʧʽʯʥʦʩʪʽ ʪʘ 

ʢʘʧʽʣʷʨʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʢʘʟʘʣʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʥʠʪʢʠ ʟ 

ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ɺʅʊ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʤʘʣʠ ʥʝʟʥʘʯʥʫ 

ʢʘʧʽʣʷʨʥʽʩʪʴ, ʷʢʘ ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʢʘʧʽʣʷʨʥʦʩʪʽ ʥʝʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʥʠʪʢʠ ʟ ʇʇ. ʇʨʠ ʚʠʚʯʝʥʥʽ ʛʽʛʨʦʩʢʦʧʽʯʥʦʩʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʦɦ 

ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ ʢʣʘʩʠʯʥʦʾ ʥʝʤʦʜʠʬʽʢʦʚʘʥʦʾ ʇʇ ʥʠʪʢʠ ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ ʽ 

ʩʢʣʘʜʘʣʘ 2,2Ñ0,01 %. ʇʨʠ ʤʦʜʠʬʽʢʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ɺʅʊ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 

0,5ʤʘʩ % ʚʦʥʘ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 1,1Ñ0,1 %, ʱʦ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʤʝʥʰʝ, ʥʽʞ 

ʫ ʢʣʘʩʠʯʥʦʾ ʥʠʪʢʠ ʟ ʇʇ. ɻʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ ʥʠʪʢʠ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʦʾ 
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ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʛʽʛʨʦʩʢʦʧʽʯʥʦʩʪʽ ʥʝʤʦʜʠʬʽʢʦʚʘʥʦʾ 

ʥʠʪʢʠ ʟ ʇʇ ʽ ʩʢʣʘʜʘʣʘ 0,25Ñ0,02 % ̔  ʙʫʣʘ ʥʘ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ. 

ʗʢ ʚʽʜʦʤʦ, ʧʝʨʝʜ ʽʤʧʣʘʥʪʘʮʽʻʶ ʫ ʦʨʛʘʥʽʟʤ ʙʫʜʴ-ʷʢʠʡ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ 

ʧʦʚʠʥʝʥ ʧʽʜʜʘʚʘʪʠʩʴ ʟʥʝʟʘʨʘʞʝʥʥʶ ʰʣʷʭʦʤ ʩʪʝʨʠʣʽʟʘʮʽʾ. ʊʦʤʫ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʥʘʤʠ 

ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʩʪʝʨʠʣʽʟʘʮʽʾ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʩʪʝʨʠʣʽʟʘʮʽʾ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʥʦʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 5.4. 

 

ʊʘʙʣʠʮʷ 5.4 

ɺʧʣʠʚ ʩʪʝʨʠʣʽʟʘʮʽʾ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʥʦʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʥʠʪʦʢ 

ɺʠʜʠ ʩʪʝʨʠʣʽʟʘʮʽʾ 
ɼʦʩʣʽʜʞʫʚʘʥʽ 

ʧʘʨʘʤʝʪʨʠ 

ʅʘʟʚʘ ʽ ʩʢʣʘʜ ʥʠʪʢʠ 

ʇʇ 
ʇʇ+0,5 % 

ɺʅʊ 

ʇʇ+0,5% 

AgSiO2 

ɼʦ ʩʪʝʨʠʣʽʟʘʮʽʾ 
ʈ, ʄʇʘ 340,0Ñ10,9 700,0Ñ10,3 540,0Ñ10,3 

Ů,% 21,3Ñ1,4 23,1Ñ1,2 22,4Ñ1,1 

ʇʽʩʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʘʚʪʦʢʣʘʚʫʚʘʥʥʷʤ ʧʨʠ 

t=120 
ʦ
C (60 ʭʚʠʣʠʥ) 

ʈ, ʄʇʘ 328,4Ñ11,7* 686,5Ñ14,6* 519,1Ñ13,7* 

Ů,% 19,9Ñ1,8* 21,6Ñ1,6* 20,8Ñ1,3* 

ʋʩʘʜʢʘ, % 6,8Ñ0,5 6,4Ñ0,7 7,0Ñ0,8 

ʇʽʩʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʦʢʠʩʦʤ ʝʪʠʣʝʥʫ 

ʈ, ʄʇʘ 339,2Ñ8,4 698,1Ñ10,3 540,3Ñ8,7 

Ů,% 20,9Ñ1,1 22,6Ñ2,3 22,1Ñ1,8 

ʋʩʘʜʢʘ, % 3,8Ñ0,4 4,3Ñ0,5 3,6Ñ0,7 

ʇʨʠʤʽʪʢʠ: 

1. ʈ ï ʤʽʮʥʽʩʪʴ ʧʨʠ ʨʦʟʨʠʚʽ, ʄʇʘ; 

2. Ů ï ʚʽʜʥʦʩʥʝ ʨʦʟʨʠʚʥʝ ʧʦʜʦʚʞʝʥʥʷ, %; 

3.* ï ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʨ<0,05. 
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ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʠʪʦʢ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʧʦʢʘʟʘʚ, ʱʦ ʧʽʩʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʢʠʧôʷʪʽʥʥʷʤ 

ʚʽʜʙʫʚʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʠʪʦʢ, ʷʢʝ ʙʫʣʦ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʝ ʫ 

ʥʝʤʦʜʠʬʽʢʦʚʘʥʠʭ ʥʠʪʦʢ ʟ ʇʇ. ʊʦʜʽ ʷʢ ʥʘʥʦʤʦʜʠʬʽʢʦʚʘʥʽ ʥʠʪʢʠ ʚʪʨʘʯʘʣʠ 

ʤʽʮʥʽʩʪʴ ʥʝʟʥʘʯʥʦ. ʇʽʩʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʘʚʪʦʢʣʘʚʫʚʘʥʥʷʤ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʝʟʥʘʯʥʦ ʚʧʣʠʚʘʣʠ ʥʘ 

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʠʪʦʢ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ɺʅʊ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ 

ʩʨʽʙʣʘ. ʄʽʮʥʽʩʪʴ, ʚʽʜʥʦʩʥʝ ʨʦʟʨʠʚʥʝ ʧʦʜʦʚʞʝʥʥʷ ʪʘ ʫʩʘʜʢʘ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʟʤʽʥʶʚʘʣʠʩʷ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʥʘʥʦʤʦʜʠʬʽʢʦʚʘʥʠʭ ʥʠʪʦʢ ʦʢʠʩʦʤ ʝʪʠʣʝʥʫ. ʇʽʩʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʦʢʠʩʦʤ ʝʪʠʣʝʥʫ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʚʠʷʚʣʝʥʦ 

ʥʝ ʙʫʣʦ ʽ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦ ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʘ 

ʧʽʩʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʙʫʣʘ ʥʝ ʜʦʩʪʦʚʽʨʥʘ (ʨÓ0,05), ʷʢ ʫ ʥʠʪʦʢ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ɺʅʊ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ, ʪʘʢ ʽ ʫ ʥʠʪʦʢ ʟ ʥʝʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʇʇ. ʆʪʨʠʤʘʥʽ 

ʜʘʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʥʠʪʢʠ ʜʦʙʨʝ ʧʽʜʜʘʶʪʴʩʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʜʽʷ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʦʢʠʩʫ ʝʪʠʣʝʥʫ 

ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʥʦʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ʇʨʦʚʽʚʰʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʥʦʤʦʜʠʬʽʢʦʚʘʥʠʭ ʰʦʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʤʠ ʧʨʦʚʝʣʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʭʽʨʫʨʛʽʯʥʠʤʠ ʰʦʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʭ̔ ʨʫʨʛʽʾ (ʪʘʙʣ. 5.5) 

ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʥʦʤʦʜʽʬʽʢʦʚʘʥʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ 

ʧʝʨʝʚʘʞʘʣʠ ʟʘ ʩʚʦʾʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʣʘʩʠʯʥʽ ʭʽʨʫʨʛʽʯʥʽ ʰʦʚʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʭʽʨʫʨʛʽʾ. ʅʘʡʥʠʞʯʽ ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʣʠ ʧʦʣʽʬʽʣʘʤʝʥʪʥʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ (ʰʦʚʢ, ʢʘʧʨʦʥ, ʣʘʚʩʘʥ). ɰʭ 

ʤʽʮʥʽʩʪʴ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʤʝʥʰʘ ʚʽʜ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʰʦʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʇʇ. ʈʘʟʦʤ ʟ ʪʠʤ ʇʇ ʥʠʪʢʠ ʤʦʜʠʬʽʢʦʚʘʥʽ ɺʅʊ ʤʘʣʠ ʥʘʡʚʠʱʫ 

ʤʽʮʥʽʩʪʴ ʽ ʧʝʨʝʚʘʞʘʣʠ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ. 

ʅʠʪʢʠ ʤʦʜʠʬʽʢʦʚʘʥʽ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʟʘ ʩʚʦʻʶ ʤʽʮʥʽʩʪʶ ʪʘʢʦʞ 

ʧʝʨʝʚʘʞʘʣʠ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʷʢ ʧʦʣʽʬʽʣʘʤʝʥʪʥʠʭ, ʪʘʢ ʽ ʤʦʥʦʬʽʣʘʤʝʥʪʥʠʭ 
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ʰʦʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʣʝ ʾʭ ʤʽʮʥʽʩʪʴ ʙʫʣʘ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʥʠʞʯʘ, ʥʽʞ ʤʽʮʥʽʩʪʴ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ɺʅʊ. 

 

ʊʘʙʣʠʮʷ 5.5  

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 

ɺʠʜ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ɼʽʘʤʝʪʨ 

ʥʠʪʢʠ, ʤʤ 

ʄʽʮʥʽʩʪʴ ʧʨʠ 

ʨʦʟʨʠʚʽ (ʈ, ʄʇʘ) 

ɺʽʜʥʦʩʥʝ ʨʦʟʨʠʚʥʝ 

ʧʦʜʦʚʞʝʥʥʷ (Ů, %) 

ʐʦʚʢ (ʅʇʆ ɹʽʦʧʦʣʽʤʝʨ) 0,2 90,8Ñ7,3 34,2Ñ3,6 

ʂʘʧʨʦʥ (ɻʦʣʥʠʪ) 0,2 111,4Ñ9,7 30,8Ñ3,4 

Ethibond (Ethicon) 0,2 270,0Ñ4,3* 29,1Ñ0,9 

ʇʇ (ɻʦʣʥʠʪ) 0,2 395,0Ñ6,9* 18,4Ñ0,6* 

Prolen (Ethicon) 0,2 440,0Ñ12,1* 28,4Ñ1,9 

Surgilen (Davis&Geck) 0,2 410,4Ñ13,1* 29,3Ñ1,1 

ʇʇ+0,5% ɺʅʊ 0,2 700,3Ñ10,5* 12,9Ñ0,7* 

ʇʇ+0,5% Ag SiO2 0,2 540,0Ñ12,2* 14,6Ñ0,9* 

ʇʨʠʤʽʪʢʘ. * ï ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ ʨ<0,05. 

 

ʆʮʽʥʢʘ ʤʘʥʽʧʫʣʷʮʽʡ ʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʥʦʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘʢʦʞ ʧʦʢʘʟʘʣʘ, ʱʦ ʧʦʣʽʬʽʣʘʤʝʥʪʥʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ, ʘ ʩʘʤʝ ʰʦʚʢ ʪʘ 

ʢʘʧʨʦʥ ʤʘʣʠ ʥʘʡʥʠʞʯʫ ʦʮʽʥʢʫ ʧʨʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ (ʪʘʙʣ. 5.6). 

ʉʫʤʘ ʙʘʣʽʚ, ʧʨʠ ʦʮʽʥʮʽ ʤʘʥʽʧʫʣʷʮʽʡ ʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʢʣʘʜʘʣʘ 4,2 ʙʘʣʠ 

ʜʣʷ ʢʘʧʨʦʥʫ ʪʘ 4,4 ʙʘʣʠ  ʜʣʷ ʰʦʚʢʫ. ʅʘʡʚʠʱʫ ʦʮʽʥʢʫ ʤʘʥʽʧʫʣʷʮʽʡ ʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ  4,8 ʙʘʣʽʚ  ʤʘʣʠ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʇʇ ʪʘ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʇʇ 

ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ. ɸ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʇʇ 

ʤʦʜʠʬʽʢʦʚʘʥʠʡ ɺʅʊ ʟʘ ʩʚʦʾʤʠ ʤʘʥʽʧʫʣʷʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʫʚ ʦʮʽʥʝʥʠʡ ʫ 

4,6 ʙʘʣʽʚ, ʪʦʤʫ ʱʦ ʜʣʷ ʬʽʢʩʘʮʽʾ ʫ ʪʢʘʥʠʥʘʭ ʧʦʪʨʝʙʫʚʘʚ ʥʘʢʣʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʚʫʟʣʽʚ, ʘʣʝ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ ʽʟ ʽʥʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ 

ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʣʘʩʠʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ. 
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ʊʘʙʣʠʮʷ 5.6 

ʄʘʥʽʧʫʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ɺʠʜ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 

ʊʝʩʪʠ 
ʉʝʨʝʜʥʽʡ ʙʘʣ 

ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 

Prolen 5 5 5 5 4 4,8 

Mresilk 4 4 4 5 5 4,4 

ʇʇ+0,5% ɺʅʊ 5 5 4 5 4 4,6 

ʇʇ+0,5% Ag SiO2 5 5 5 5 4 4,8 

ʂʘʧʨʦʥ 4 4 4 4 5 4,2 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʦʜʠʬʽʢʘʮʽʷ ʇʇ ʥʠʪʦʢ 

ɺʅʊ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʥʘʜʘʻ ʾʤ ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʚʠʩʦʢʦʤʽʮʥʽ, ʚʠʩʦʢʦʤʦʜʫʣʴʥʽ ʇʇ ʥʠʪʢʠ, ʷʢʽ ʜʦʙʨʝ ʩʪʝʨʠʣʽʟʫʶʪʴʩʷ, ʤʘʶʪʴ 

ʥʠʟʴʢʫ ʢʘʧʽʣʷʨʥʽʩʪʴ, ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ ʽ ʪʠʤ ʩʘʤʠʤ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ 

çʽʜʝʘʣʴʥʦʛʦè ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʜʦ ʩʢʣʘʜʫ ʥʦʚʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʚʭʦʜʷʪʴ ɺʅʊ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʠ ʩʨʽʙʣʘ ʧʽʩʣʷ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʧʨʝʧʘʨʘʪʠ ʩʨʽʙʣʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʷʢʦʩʪʽ ʘʥʪʠʩʝʧʪʠʢʽʚ, ʘʣʝ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʷʢʽ 

ʤʽʩʪʷʪʴ ɺʅʊ ʫ ʜʦʩʪʫʧʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʤʠ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ʊʦʤʫ ʥʘʤʠ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʟʨʦʙʣʝʥʠʭ ʰʦʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʫʟʝʡʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʝʤʦʜʠʬʽʢʦʚʘʥʘ ʇʇ ʥʠʪʢʘ ʥʝ ʤʘʣʘ ʘʥʪʠʤʽʢʨʦʙʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʣʠ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʧʦʞʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʷʢʽ ʢʦʣʠʚʘʣʠʩʷ ʫ ʤʝʞʘʭ 2  4 ʤʤ. ʊʦʜʽ ʷʢ ʫ ʇʇ ʥʠʪʦʢ 

ʤʦʜʠʬʽʢʦʚʘʥʠʭ ɺʅʊ ʟôʷʚʣʷʣʘʩʴ ʥʝʟʥʘʯʥʘ ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʷʢʘ 

ʟʘʣʝʞʘʣʘ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ɺʅʊ ʫ ʇʇ (ʪʘʙʣ. 5.7).  

ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʨʦʟʨʦʙʣʝʥʠʭ ʥʠʪʦʢ ʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ ʇʇ ʥʠʪʢʠ 
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ʤʦʜʠʬʽʢʦʚʘʥʘ ɺʅʊ, ʪʘʢ ʷʢ ʽ ʩʫʭʘ ʥʠʪʢʘ, ʥʝ ʧʨʦʷʚʣʷʣʘ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

(ʟʦʥʘ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʦʣʠʚʘʣʠʩʷ ʫ 

ʤʝʞʘʭ ʚʽʜ 1,6 ʤʤ ʜʦ 4,7 ʤʤ).  

 

ʊʘʙʣʠʮʷ 5.7 

ɺʧʣʠʚ ʜʦʙʘʚʦʢ ɺʅʊ ʪʘ AgSiO2 ʥʘ ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʇʇ ʤʦʥʦʥʠʪʦʢ 

ɺʠʜ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ 

ɼʽʘʤʝʪʨʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʤʤ 

S.aureus 

ATCC 

25923 

S.aureus 

ATCC 

6538 

E.coli 

ATCC 

22592 

P.vulgaris 

ATCC 

4636 

Ps.aeurog 

ATCC 

27853 

Ps.aeurog 

ATCC 

9027 

C.albicans 

ATCC 

855/653 

ʇʇ / 0,5 % 

ɺʅʊ 

4,7Ñ 

1,4 

2,5Ñ 

1,1 

4,2Ñ 

0,2 

2,3Ñ 

1,3 

2,1Ñ 

0,4 

1,7Ñ 

0,1 

1,6Ñ 

0,3 

ʇʇ / 0,5 % 

AgSiO2 

11,2Ñ 

1,2* 

11,2Ñ 

0,8* 

11,1Ñ 

0,9* 

9,5Ñ 

0,3* 

10,0Ñ 

0,9* 

10,0Ñ 

0,8* 

7,8Ñ 

0,8* 

ʇʨʠʤʽʪʢʘ. * ï ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 

ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʠʪʢʠ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ɺʅʊ. 

 

ʊʦʜʽ ʷʢ ʧʨʠ ʽʥʢʫʙʘʮʽʾ ʥʠʪʦʢ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʦʤ AgSiO2 

ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʠʪʢʠ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʟʨʦʩʪʘʣʘ ʭʦʯʘ ʽ ʙʫʣʘ ʥʘ 

ʥʝʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ʊʘʢ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ S.aureus ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʥʘ 

ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʙʽʣʴʰʫʚʘʣʠʩʷ ʟ 11,2Ñ1,2 ʤʤ ʜʦ 15,3Ñ0,9 ʤʤ, ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ E.coli  ʟ 11,1Ñ0,9 ʤʤ ʜʦ 16,1Ñ1,2 ʤʤ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʈ.vulgaris  ʟ 9,5Ñ0,3 ʜʦ 12,7Ñ0,4 ʤʤ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ Ps.aueruginosae  ʟ 

10,0Ñ0,8 ʤʤ ʜʦ 12,3Ñ0,6 ʤʤ ʽ ʪʽʣʴʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʠʙʽʚ ʨʦʜʫ Candida 

ʘʢʪʠʚʥʽʩʪʴ ʥʠʪʢʠ ʤʘʡʞʝ ʥʝ ʟʤʽʥʠʣʘʩʴ ʽ ʩʢʣʘʜʘʣʘ 9,2Ñ1,3 ʧʨʦʪʠ 7,8Ñ0,8 ʤʤ ʜʦ 

ʽʥʢʫʙʘʮʽʾ. 

ɺʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʇʇ ʥʠʪʦʢ 

ʤʦʜʠʬʽʢʦʚʘʥʠʭ ɺʅʊ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʧʽʩʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʪʢʘʥʠʥʘʭ 

ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘʩʪʫʧʥʝ (ʪʘʙʣ. 5.8). 

ʇʽʩʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʪʢʘʥʠʥʘʭ ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʠʡ 
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ɺʅʊ ʤʘʚ ʩʪʘʙʽʣʴʥʦ ʥʠʟʴʢʫ ʘʢʪʠʚʥʽʩʪ,ɹ ʷʢʘ ʢʦʣʠʚʘʣʘʩʴ ʫ ʤʝʞʘʭ 6,2Ñ0,1 ʤʤ ʜʦ 

ʛʨʠʙʽʚ ʨʦʜʫ ʉandida,ʜʦ 10,2Ñ1,0 ʤʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ S.aureus. 

 

ʊʘʙʣʠʮʷ 5.8  

ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʇʇ ʥʠʪʢʠ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ɺʅʊ 

ʪʘ AgSiO2 

ɺʠʜ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ɼ
ʦ
ʙ
ʘ

 

ɼʽʘʤʝʪʨʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʤʤ 

S.aureus 

ATCC 

25923 

E.coli 

ATCC 

22592 

P.vulgaris 

ATCC 

4636 

Ps.aeurog. 

ATCC 

9027 

C.albicans 

ATCC 

855/653 

ʇʇ / 0,5 % ɺʅʊ 

3 10,2Ñ1,0* 9,0Ñ0,1* 7,4Ñ1,2* 6,7Ñ0,6* 6,2Ñ0,1* 

7 8,2Ñ1,0* 6,8Ñ0,3* 5,2Ñ0,4* 4,8Ñ0,2* 3,9Ñ0,4* 

14 7,7Ñ0,3 5,9Ñ0,4 4,6Ñ0,2* 3,4Ñ0,2* 3,1Ñ0,3 

21 6,4Ñ0,4 5,7Ñ0,1 2,5Ñ0,6 2,4Ñ0,1 2,6Ñ0,2 

30 6,7Ñ0,1 5,2Ñ0,3 3,2Ñ0,1 2,1Ñ0,4 2,9Ñ0,8 

ʇʇ / 0,5% AgSiO2 

3 14,2Ñ0,3* 14,7Ñ0,1* 11,3Ñ1,0* 10,2Ñ0,5* 9,6Ñ0,5 

7 13,9Ñ0,1* 14,0Ñ0,2* 11,1Ñ0,9* 9,4Ñ1,2 8,2Ñ0,3 

14 12,8Ñ0,6* 13,2Ñ0,9* 10,8Ñ0,1* 9,3Ñ0,8 8,4Ñ0,9 

21 12,9Ñ0,8* 13,0Ñ0,6* 10,6Ñ0,4* 9,0Ñ0,4 7,8Ñ1,1 

30 11,3Ñ0,5 12,1Ñ0,1 8,7Ñ0,7 9,1Ñ0,3 8,0Ñ1,0 

ʇʨʠʤʽʪʢʘ. * ï ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʽʥʮʝʚʠʤ 

ʪʝʨʤʽʥʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

 

ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʥʰʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʥʘ ʚʢʨʘʡ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ ʧʨʦʪʷʛʦʤ ʚʩʽʭ ʪʝʨʤʽʥʽʚ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʘʥʪʠʤʽʢʨʦʙʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʥʝʤʦʜʠʬʽʢʦʚʘʥʦʾ ʇʇ ʥʠʪʢʠ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʢʽʥʮʝʚʽ ʪʝʨʤʽʥʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʠʪʢʠ ʤʠ ʥʝ ʚʠʷʚʣʷʣʠ ʽ ʥʘ 30 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʙʫʣʘ ʥʘ ʨʽʚʥʽ 6,7Ñ0,01 ʤʤ 

ʜʣʷ S.aureus, 5,2Ñ0,3ʤʤ  ʜʣʷ E.coli, 3,2Ñ0,1 ʤʤ  ʜʣʷ P.vulgaris, 2,1Ñ0,4 ʤʤ  ʜʣʷ 

Ps.aueruginosae ʪʘ 2,9Ñ0,8 ʤʤ  ʜʣʷ C.albicans ʽ ʩʚʽʜʯʠʣʦ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ 
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ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʇʇ ʥʠʪʢʠ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ɺʅʊ, ʭʦʯʘ ʫ ʧʦʯʘʪʢʦʚʽ 

ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʦʥʘ ʚʠʷʚʣʷʣʘ ʥʠʟʴʢʫ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ɿʦʚʩʽʤ ʽʥʰʫ ʢʘʨʪʠʥʫ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʘʥʪʠʤʽʢʨʦʙʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʇʇ ʥʠʪʢʠ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ. ʗʢ ʚʠʜʥʦ ʟ 

ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʇʇ ʥʠʪʢʘ ʤʦʜʠʬʽʢʦʚʘʥʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʤʘʣʘ 

ʩʪʘʙʽʣʴʥʫ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʘ ʚʩʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʥʘ 

3 ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʢʦʣʠʚʘʣʠʩʷ ʫ ʤʝʞʘʭ 

14,2Ñ0,3 ʤʤ ʜʣʷ S.aureus, 14,7Ñ0,1ʤʤ ʜʣʷ  ɽ.coli,11,3Ñ1,0 ʤʤ ʜʣʷ P.vulgaris, Ps. 

Aueruginosae 10,2Ñ0,5 ʤʤ  ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʉandida albicans ʟʦʥʠ ʟʘʪʨʠʤʢʠ 

ʨʦʩʪʫ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʥʠʞʯʽ, ʥʽʞ ʜʣʷ ʽʥʰʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʩʢʣʘʜʘʣʘ 

9,6Ñ0,5 ʤʤ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʧʽʩʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʪʢʘʥʠʥʘʭ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʜʦʩʪʦʚʽʨʥʝ (ʨ<0,05) ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʥʘ 30 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʦʥʘ ʢʦʣʠʚʘʣʘʩʷ ʫ ʤʝʞʘʭ 11,3Ñ0,5 ʤʤ ʜʣʷ S.aureus, 12.1Ñ0,1 ʤʤ  

ʜʣʷ E.coli, 8,7Ñ0,7 ʤʤ  ʜʣʷ P.vulgaris, 9,1Ñ0,3 ʤʤ  ʜʣʷ Ps.aueruginosae ʪʘ 

8,0Ñ1,0 ʤʤ  ʜʣʷ C.albicans. 

ʈʝʟʶʤʝ: ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʦʚʠʭ ʚʠʜʽʚ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ɺʅʊ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ 

ʩʨʽʙʣʘ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʤʦʜʠʬʽʢʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ ʦʪʨʠʤʘʥʽ 

ʚʠʩʦʢʦʤʽʮʥʽ ʟ ʜʦʙʨʠʤʠ ʤʘʥʽʧʫʣʷʮʽʡ ʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʭʽʨʫʨʛʽʯʥʽ ʥʠʪʢʠ, ʷʢʠʤ 

ʧʨʠʪʘʤʘʥʥʽ ʥʠʟʴʢʘ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʢʘʧʽʣʷʨʥʦʩʪʽ, ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʝʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʛʣʘʜʝʥʴʢʫ ʧʦʚʝʨʭʥʶ. ʈʘʟʦʤ ʟ ʪʠʤ ʟʘ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ, ʘ ʟʘ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʝʨʝʚʘʞʘʶʪʴ ʭʽʨʫʨʛʽʯʥʠʡ 

ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʇʇ ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ ʰʦʚʥʦʤʫ 

ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʧʨʠʪʘʤʘʥʥʘ 

ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʷʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʽʩʣʷ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʪʢʘʥʠʥʘʭ 

ʧʨʦʪʷʛʦʤ 30 ʜʽʙ, ʱʦ ʤʘʻ ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ 

ʜʣʷ ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ ʫ ʫʤʦʚʘʭ ʧʨʠʩʫʪʥʦʩʪʽ ʭʽʨʫʨʛʽʯʥʦʾ ʽʥʬʝʢʮʽʾ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʤʽʞʢʠʰʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ʪʘ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤʫ ʣʽʢʫʚʘʥʥʽ 

ʨʝʮʠʜʠʚʥʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʚʝʥʪʨʘʣʴʥʠʭ ʛʨʠʞ ʪʘ ʽʥ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʜʘʥʽ ʚʠʜʠ ʭʽʨʫʨʛʽʯʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʟʨʦʙʣʝʥʽ 
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ʫʧʝʨʰʝ, ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʫʤʦʚʘʭ 

ʢʣʽʥʽʢʠ ʜʘʥʽ ʰʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʪʨʝʙʫʚʘʣʠ ʧʨʦʚʝʜʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʚʠʚʯʝʥʥʶ ʾʭ ʙʽʦʩʫʤʽʩʥʦʩʪʽ ʟ ʪʢʘʥʠʥʘʤʠ ʪʘ ʚʠʚʯʝʥʥʷ ʨʝʘʢʮʽʾ 

ʪʢʘʥʠʥ ʥʘ ʾʭ ʽʤʧʣʘʥʪʘʮʽʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʥʘʩʪʫʧʥʽʡ ʨʦʙʦʪʽ 

[270] 
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ʈʆɿɼɯʃ 6 

ʇʆʈɯɺʅʗʃʔʅɸ ʄʆʈʌʆʃʆɻɯʏʅɸ ʊɸ ʄʆʈʌʆʄɽʊʈʀʏʅɸ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇɽʏɯʅʂʀ ʊɸ ʉʂɽʃɽʊʅʀʍ ʄôʗɿɯɺ ʅɸ 

ɯʄʇʃɸʅʊɸʎɯʖ ʍɯʈʋʈɻɯʏʅʆɻʆ ʐʆɺʅʆɻʆ ʄɸʊɽʈɯɸʃʋ ɿ 

ʇʆʃɯʇʈʆʇɯʃɽʅʋ, ʄʆɼʀʌɯʂʆɺɸʅʆɻʆ ɺʋɻʃɽʎɽɺʀʄʀ 

ʅɸʅʆʊʈʋɹʂɸʄʀ ʊɸ ʅɸʅʆʏɸʉʊʀʅʂɸʄʀ ʉʈɯɹʃɸ 

 

ʇʨʦʚʽʚʰʠ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʦʚʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʥʘ ʽʤʧʣʘʥʪʘʮʽʶ ʮʠʭ ʚʠʜʽʚ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʟôʻʜʥʘʥʥʷ ʪʢʘʥʠʥ ʧʨʠ ʧʨʦʚʝʜʝʥʽ ʦʧʝʨʘʪʠʚʥʠʭ ʫʪʨʫʯʘʥʴ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʫʪʨʫʯʘʥʴ ʪʘ ʽʤʧʣʘʥʪʘʮʽʾ ʥʦʚʠʭ ʚʠʜʽʚ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʘʢʨʦʩʢʦʧʽʯʥʘ ʢʘʨʪʠʥʘ ʟʤʽʥ ʫ ʤʽʩʮʷʭ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʟ 

ʇʆʃɯʈ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ɺʅʊ ʪʘ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʩʨʽʙʣʘ 

ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʤʘʢʨʦʩʢʦʧʽʯʥʦʾ ʢʘʨʪʠʥʠ ʫ ʪʚʘʨʠʥ ʷʢʠʤ ʙʫʣʠ 

ʽʤʧʣʘʥʪʦʚʘʥʽ ʣʽʛʘʪʫʨʠ ʟ ʥʝʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʇʇ. ʗʢ ʽ ʫ ʧʦʧʝʨʝʜʥʽʭ ʩʝʨʽʷʭ 

ʜʦʩʣʽʜʽʚ ʥʦʨʤʘʣʽʟʘʮʽʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʪʚʘʨʠʥ ʚʽʜʙʫʚʘʣʘʩʷ ʥʘ 3 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʽʥʪʘʢʪʥʠʭ ʪʚʘʨʠʥ.  

 

6.1 ʄʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʤʦʥʦʬʽʣʘʤʝʥʪʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʣʽʧʨʦʧʽʣʝʥʫ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʚʫʛʣʝʮʝʚʠʤʠ ʥʘʥʦʪʨʫʙʢʘʤʠ 

 

ɺʠʚʯʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ ʥʘʚʢʦʣʦ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ɺʅʊ ʧʦʢʘʟʘʣʦ, ʱʦ ʥʘ 3 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʷʚʣʷʣʠ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʘʣʝ ʷʢ ʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ 

ʥʝʤʦʜʠʬʽʢʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʟ ʇʇ ʚʦʥʘ ʥʦʩʠʣʘ ʧʦʤʽʨʥʠʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʮʴʦʤʫ 

ʜʦʩʪʦʚʽʨʥʦʾ (ʨ>0,05) ʨʽʟʥʠʮʽ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʅʃ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʽʚ ʤʠ 
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ʥʝ ʚʽʜʤʽʯʘʣʠ. ʊʘʢʫ ʞ ʩʘʤʫ ʢʘʨʪʠʥʫ ʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʟ ʢʽʣʴʢʽʩʪʶ ʣʽʤʬʦʮʠʪʽʚ, 

ʤʘʢʨʦʬʘʛʽʚ, ʤʦʥʦʮʠʪʽʚ, ʨʽʟʥʠʮʷ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʷʢʠʭ ʙʫʣʘ ʥʝʜʦʩʪʦʚʽʨʥʦʶ 

(ʨ>0,05) ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʽʾ ʜʦʩʣʽʜʽʚ ʟ ʽʤʧʣʘʥʪʘʮʽʻʶ ʷʢ ʥʝʤʦʜʠʬʽʢʦʚʘʥʦʛʦ, ʪʘʢ ʽ 

ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʇʇ. ɿʘ ʚʠʢʣʶʯʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ɹʗɻʂ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʫ ʩʝʨʽʷʭ ʜʦʩʣʽʜʽʚ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʰʦʚʥʠʡ 

ʤʘʪʝʨʽʘʣ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ɺʅʊ ʙʫʣʘ ʜʝʱʦ ʙʽʣʴʰʘ, ʭʦʯʘ ʪʘʢʦʞ ʜʦʩʪʦʚʽʨʥʦ 

(ʨ>0,05) ʥʝ ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʽʜ ʾʭ ʢʽʣʴʢʦʩʪʽ ʫ ʩʝʨʽʾ ʜʦʩʣʽʜʽʚ ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʰʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʇʇ (ʨʠʩ. 6.1). 

 

ʈʠʩʫʥʦʢ 6.1 

ʂʣʽʪʠʥʥʠʡ ʩʢʣʘʜ ʧʝʯʽʥʢʠ ʪʘ ʩʢʝʣʝʪʥʦʛʦ ʤô̫ʟʫ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ʥʘ 3 ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʢʣʽʪʠʥ ʚ 4 ʤʤĮ) 
 

 
ʇʨʠʤʽʪʢʘ. * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ (ʨ<0,05). 

 

ʇʨʠ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʷʢ ʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʇʇ, ʥʘ 3 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʠ 

ʚʠʟʥʘʯʘʣʠ ʩʢʫʧʯʝʥʥʷ ʤʘʢʨʦʬʘʛʽʚ ʟ ʜʦʤʽʰʢʘʤʠ ʣʽʤʬʦʮʠʪʽʚ ʪʘ Cʗʅ. 

ʄʘʢʨʦʬʘʛʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʝʧʽʪʝʣʽʦʾʜʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʽ ʤʦʥʦʮʠʪʘʤʠ. ɺʦʥʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʫ ʧʝʯʽʥʮʽ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʙʣʠʟʴʢʦ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʽ ʬʦʨʤʫʚʘʣʠ ʢʣʽʪʠʥʥʠʡ ʚʘʣ, ʰʠʨʠʥʘ ʷʢʦʛʦ 
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ʙʫʣʘ ʥʝʨʽʚʥʦʤʽʨʥʦʶ ʥʘʡʙʽʣʴʰʘ ʟ ʙʦʢʫ ʜʽʾ ʩʠʣ ʨʦʟʪʷʛʫʚʘʥʥʷ ʪʢʘʥʠʥ. ʉʝʨʝʜ 

ʢʣʽʪʠʥ ʚʘʣʫ ʥʝʨʽʚʥʦʤʽʨʥʦ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʢʨʦʚʦʥʦʩʥʽ ʢʘʧʽʣʷʨʠ ʟ ʨʽʟʢʦ 

ʨʦʟʰʠʨʝʥʠʤ ʧʨʦʩʚʽʪʦʤ ʽ ʦʟʥʘʢʘʤʠ ʧʦʚʥʦʢʨʦʚô̫, ʣʽʤʬʘʪʠʯʥʽ ʩʫʜʠʥʠ ʟ ʷʚʠʱʘʤʠ 

ʣʽʤʬʦʩʪʘʟʫ. ʋ ʩʪʨʦʤʘʣʴʥʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʧʝʯʽʥʢʠ, ʧʝʨʠʬʦʢʘʣʴʥʦ ʚʽʜ 

ʢʣʽʪʠʥʥʦʛʦ ʚʘʣʫ, ʤʠ ʚʽʜʟʥʘʯʘʣʠ ʦʩʝʨʝʜʢʠ ʣʤ̔ʬʦ-ʧʣʘʟʤʘʮʠʪʘʨʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʟ 

ʜʦʤʽʰʢʘʤʠ ʅʃ ʪʘ ʥʘʙʨʷʢ ʧʝʯʽʥʢʠ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ. ʋ ʧʘʨʝʥʭʽʤʽ ʧʝʯʽʥʢʠ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʷʚʠʱʘ ʟʝʨʥʠʩʪʦʾ ʽ ʛʽʜʨʦʧʽʯʥʦʾ ʜʠʩʪʨʦʬʽʾ ʛʝʧʘʪʦʮʠʪʽʚ. 

ʇʽʢʨʦʬʫʢʩʠʥʦʚʽ ʚʦʣʦʢʥʘ ʩʪʨʦʤʠ ʧʦʨʪʘʣʴʥʠʭ ʪʨʘʢʪʽʚ ʽ ʬʽʙʨʦʟʥʦʾ ʢʘʧʩʫʣʠ 

ʧʝʯʽʥʢʠ ʥʘʚʢʦʣʦ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʣʠ ʜʠʩʦʮʽʡʦʚʘʥʽ, ʥʝʨʽʚʥʦʤʽʨʥʦ ʥʘʙʨʷʢʣʽ, 

ʧʦʛʘʥʦ ʩʧʨʠʡʤʘʣʠ ʙʘʨʚʥʠʢ ʪʘ ʙʫʣʠ ʜʝʬʦʨʤʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʧʨʷʤʫ ʜʽʾ 

ʤʝʭʘʥʽʯʥʦʾ ʩʠʣʠ. ʄʠ ʚʠʟʥʘʯʘʣʠ ʟʥʘʯʥʦ ʚʠʨʘʞʝʥʝ ʧʦʚʥʦʢʨʦʚô̫ ʮʝʥʪʨʘʣʴʥʠʭ ʚʝʥ 

ʧʘʨʝʥʭʽʤʠ ʧʝʯʽʥʢʠ, ʧʨʦʩʚʽʪ ʩʠʥʫʩʦʾʜʽʚ ʙʫʚ ʟʚʫʞʝʥʠʡ, ʤʘʡʞʝ ʥʝ ʚʠʟʥʘʯʘʚʩʷ 

ʚʥʘʩʣʽʜʦʢ ʥʘʙʨʷʢʫ ʪʘ ʜʠʩʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʫ ʛʝʧʘʪʦʮʠʪʘʭ.  

ʋ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ, ʪʘʢ ʷʢ ʽ ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʟ ʥʝʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʇʇ ʥʘ ʮʝʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʫ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʽʜʟʥʘʯʘʣʠ ʽʥʪʝʥʩʠʚʥʫ ʝʦʟʠʥʦʬʽʣʴʥʫ ʛʦʤʦʛʝʥʽʟʘʮʽʶ ʽʟ 

ʥʝʢʨʦʟʦʤ ʦʢʨʝʤʠʭ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ. ʅʘ ʚʽʜʜʘʣʝʥʥʽ ʚʽʜ ʰʦʚʥʠʭ 

ʢʘʥʘʣʽʚ ʤôʷʟʦʚʽ ʚʦʣʦʢʥʘ ʙʫʣʠ ʩʪʦʥʰʝʥʽ, ʤʘʣʠ ʭʚʠʣʝʧʦʜʽʙʥʠʡ ʚʠʛʣʷʜ, 

ʩʘʨʢʦʧʣʘʟʤʘ ʾʭ ʙʫʣʘ ʨʦʟʚʦʣʦʢʥʝʥʘ. ɺʥʘʩʣʽʜʦʢ ʚʠʨʘʞʝʥʦʛʦ ʥʘʙʨʷʢʫ ʚʦʣʦʢʥʘ ʙʫʣʠ 

ʜʠʩʦʮʽʡʦʚʘʥʽ. ʋ ʥʘʚʢʦʣʠʰʥʽʡ ʩʧʦʣʫʯʥʽʡ ʪʢʘʥʠʥʽ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʥʝʨʽʚʥʦʤʽʨʥʦ-ʜʠʬʫʟʥʫ ʟʘʧʘʣʴʥʫ ʽʥʬʽʣʴʪʨʘʮʶ ʫ ʾʾ ʩʢʣʘʜʽ ʧʝʨʝʚʘʞʘʣʠ ʅʃ (ʨʠʩ. 

6.2.). 

ʈʘʟʦʤ ʟ ʤôʷʟʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʘʥʘʣʦʛʽʯʥʽ ʟʤʽʥʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽ ʟ ʙʦʢʫ 

ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʝʧʽ-ʪʘ ʧʝʨʠʤʽʟʽʶ. ɺʦʥʠ ʙʫʣʠ ʨʦʟʚʦʣʦʢʥʝʥʽ, ʛʦʤʦʛʝʥʽʟʦʚʘʥʽ, ʘ 

ʚ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʜʽʣʷʥʢʠ ʾʭ ʜʝʩʪʨʫʢʮʽʾ  

ʅʘ 5 ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʠ ʽʤʧʣʘʥʪʘʮʽʾ ʣʽʛʘʪʫʨ ʟ ʇʇ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ɺʅʊ, ʧʨʦʷʚʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʧʝʯʽʥʮʽ ʟʙʝʨʽʛʘʣʠʩʷ. ɺʽʜʤʽʯʘʣʠ ʧʦʷʚʫ ʫ 

ʢʣʽʪʠʥʥʦʤʫ ʚʘʣʽ ʥʘʚʢʦʣʦ ʣʽʛʘʪʫʨ ɹʗɻʂ ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ ʽ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʣʽʤʬʦʾʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʤʦʥʦʮʠʪʘʨʥʠʭ ʤʘʢʨʦʬʘʛʽʚ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʩʢʣʘʜʽ 

ʢʣʽʪʠʥʥʦʛʦ ʚʘʣʫ ʽ ʫ ʧʘʨʝʥʭʽʤʽ ʧʝʯʽʥʢʠ, ʱʦ ʧʨʠʣʷʛʘʣʠ ʜʦ ʣʽʛʘʪʫʨ ʧʦʤʽʪʥʦ ʙʫʣʘ 
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ʟʙʽʣʴʰʝʥʘ ʢʽʣʴʢʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ. ʇʝʨʠʬʦʢʘʣʴʥʦ ʚʽʜ ʽʤʧʣʘʥʪʦʚʘʥʠʭ ʣʽʛʘʪʫʨ ʫ 

ʧʝʯʽʥʮʽ ʜʝʱʦ ʙʫʣʘ ʤʝʥʰʦʶ ʱʽʣʴʥʽʩʪʴ ʢʣʽʪʠʥʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʾʾ 

ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ. 

 

 

ʈʠʩ. 6.2. ɿʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʥʘʚʢʦʣʦ ʫʰʢʦʜʞʝʥʠʭ ʤôʷʟʦʚʠʭ ʚʦʣʦʢʦʥ ʱʫʨʘ 

(1) ʫ ʤʽʩʮʽ ʽʤʧʣʘʥʪʦʚʘʥʦʾ ʇʇ ʥʠʪʢʠ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ɺʅʊ (2) ʥʘ 3 ʜʦʙʫ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʘʙʘʨʚʣʝʥʥʷ ʟʘ ɺʘʥ-ɻʽʟʦʥ, ʭ 100.  

 

ʋ ʧʝʯʽʥʮʽ ʜʝʱʦ ʙʫʣʘ ʤʝʥʰʘ ʱʽʣʴʥʽʩʪʴ ʢʣʽʪʠʥʥʦʾ ʽʥʬʽʣʴʪʨʘʮʽʾ ʧʨʠ 

ʟʙʝʨʝʞʝʥʥʽ ʾʾ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ, ʟʙʝʨʽʛʘʚʩʷ ʟʘʧʘʣʴʥʠʡ ʥʘʙʨʷʢ, ʧʦʚʥʦʢʨʦʚôʷ 

ʮʝʥʪʨʘʣʴʥʠʭ ʚʝʥ ʪʘ ʤʘʣʦʢʨʦʚôʷ ʩʠʥʫʩʦʾʜʽʚ. ʋ ʩʢʝʣʝʪʥʠʭ ʤôʷʟʘʭ, ʥʘ ʧôʷʪʫ ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʟʙʝʨʽʛʘʣʠʩʷ ʤʘʡʞʝ ʥʘ ʪʦʤʫ ʞ ʨʽʚʥʽ, ʱʦ ʙʫʣʠ 

ʥʘ ʪʨʝʪʶ ʜʦʙʫ ʽ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʟʤʽʥ ʫ ʧʝʯʽʥʮʽ ʪʘ ʩʢʝʣʝʪʥʦʤʫ ʤôʷʟʫ ʧʨʠ 

ʽʤʧʣʘʥʪʘʮʽʾ ʽʥʰʠʭ ʚʠʜʽʚ ʰʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɸʣʝ ʫ ʤôʷʟʘʭ ʩʧʦʩʪʝʨʽʛʘʣʠ 

ʟʤʝʥʰʝʥʥʷ ʥʘʙʨʷʢʫ ʪʘ ʱʽʣʴʥʦʩʪʽ ʽʥʬʽʣʴʪʨʘʮʽʾ ʩʢʝʣʝʪʥʦʛʦ ʤôʷʟʫ ʢʣʽʪʠʥʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʩʪʘʣʘ ʤʝʥʰʘ ʯʘʩʪʢʘ ʅʃ ʽ ʟʙʽʣʴʰʠʣʘʩʴ ʢʽʣʴʢʽʩʪʴ 

ʤʘʢʨʦʬʘʛʽʚ ʪʘ ʧʣʘʟʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥ, ʷʢʽ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ 

ʤʦʥʦʥʫʢʣʝʘʨʥʠʤʠ ʤʘʢʨʦʬʘʛʘʤʠ ʽ ʝʧʽʪʝʣʽʦʾʜʥʠʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʪʘ ɹʗɻʂ 

ʩʪʦʨʦʥʥʴʦʛʦ ʪʽʣʘ, ʷʢʽ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʦʚʘʥʠʭ 
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