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ɸʅʆʊɸʎɯʗ 

 

ɹʫʮ ʖ.ɺ. ʅʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ 

ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 21.06.01 ï ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ. ï ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ, ʍʘʨʢʽʚ, 2019. 

ɿʘʭʠʩʪ ʜʠʩʝʨʪʘʮʽʾ ʚʽʜʙʫʜʝʪʴʩʷ ʥʘ ʟʘʩʽʜʘʥʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʚʯʝʥʦʾ ʨʘʜʠ 

ɼ 55.051.04. ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ 

ʋʢʨʘʾʥʠ, ʉʫʤʠ, 2020. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ 

ʦʩʥʦʚ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʨʦʡʰʣʠ ʜʦʩʪʘʪʥʶ ʘʧʨʦʙʘʮʽʶ ʪʘ ʤʘʶʪʴ 

ʚʧʨʦʚʘʜʞʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʢʪʘʤʠ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ ʪʘ ʡʦʛʦ ʩʪʘʥ. ɿôʷʩʦʚʘʥʦ ʩʫʪʥʽʩʪʴ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ ʧʦʞʝʞ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʫ 

ʟʘʛʨʦʟʽ ʜʣʷ ʞʠʪʪʷ, ʘ ʡ ʥʝʛʘʪʠʚʥʽʡ ʜʽʾ ʥʘ ʥʘʩʝʣʝʥʥʷ ʩʢʣʘʜʥʠʭ ʩʫʤʽʰʝʡ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʽʥʥʷ ʣʽʩʫ ʽ ʪʦʨʬʫ, ʱʦ ʯʘʩʪʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʪʠʧʦʚʠʤʠ ʟʘʙʨʫʜʥʝʥʥʷʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ: 

ʚʠʢʠʜʘʤʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʥʷʪʪʷ 

çʧʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ ʝʢʦʛʝʦʩʠʩʪʝʤè ʪʘ ʡʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ ʽʥʰʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʜʦʚʢʽʣʣʷ ʙʫʣʦ 

ʫʟʘʛʘʣʴʥʝʥʦ ʧʦʩʪʧʽʨʦʛʝʥʥʽ ʧʨʦʮʝʩʠ ʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ, ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʥʘʩʣʽʜʢʽʚ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʚʠʢʣʠʢʘʥʦʛʦ ʧʦʞʝʞʘʤʠ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʮʽʥʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ 

ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 
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ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʜʦʙʦʚʠʭ ʩʪʘʥʽʚ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ (ʩʪʝʢʩʽʚ) ʥʝʩʝ ʚ ʩʦʙʽ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʡ ʜʦʟʚʦʣʷʻ 

ʫʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ. 

ʇʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ. ʚʽʜ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʦʢʨʝʤʘ, ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʽ 

ʙʫʜʝ ʧʽʜʚʠʱʫʚʘʪʠʩʴ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ, ʱʦ ʻ 

ʙʽʣʴʰ ʟʘ ʚʩʝ ʥʘʙʦʣʽʣʠʤ ʜʣʷ ʩʭʽʜʥʠʭ, ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʪʘ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʽʚ 

ʢʨʘʾʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʥʠʟʦʚʠʭ ʧʦʞʝʞʘʭ ʟ ʚʠʩʦʪʦʶ ʧʦʣʫʤôʷ 0,5ï1 ʤ 

ʱʽʣʴʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʙʣʠʞʯʝ 2 ʤ ʚʽʜ ʧʦʣʫʤ'ʷ ʧʝʨʝʚʠʱʫʻ 12 ʢɺʪ/ʤ2. ʅʘ 

ʽʥʰʠʭ ʚʠʜʘʭ ʥʠʟʦʚʠʭ ʧʦʞʝʞ ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʤʦʞʝ ʙʫʪʠ ʥʘ ʚʽʜʩʪʘʥʽ 12ï20 ʤ. 

ʈʦʟʨʘʭʦʚʘʥʦ ʦʮʽʥʢʫ ʩʪʫʧʝʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʧʦʞʝʞʘʤʠ 

ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʽ 

ʢʘʨʪʦʩʭʝʤʠ. ɿʘ ʧʣʦʱʝʶ ʧʦʞʝʞ ʫ ʍʘʨʢ̔ʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʜʨʽʙʥʽ ʪʘ 

ʤʘʣʽ ʧʦʞʝʞʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʚʦʛʥʠʱ ʪʘ 

ʟʣʘʛʦʜʞʝʥʽʩʪʴ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʜʽʡ ʤʽʞ ʧʦʞʝʞʥʦʨʷʪʫʚʣʴʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʪʘ 

ʣʽʩʛʦʩʧʘʤʠ. ɿʘ ʧʠʪʦʤʦʶ ʚʘʛʦʶ ʧʣʦʱʽ ʧʦʞʝʞ, ʙʝʟʩʫʤʥʽʚʥʠʤ çʣʽʜʝʨʦʤè ʻ çɼʇ 

ɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè, ʱʦ ʧʦʢʘʟʦʚʦ ʜʦʚʦʜʪ̫ʴ ʨʦʟʨʦʙʣʝʥʽ ʢʘʨʪʦʩʭʝʤʠ. ʃʽʩʦʚʽ 

ʤʘʩʠʚʠ çɼʇ ʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè, çɼʇ ɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè ʽ çɼʇ ʏʫʛʫʻʚʦ-

ɹʘʙʯʘʥʩʴʢʠʡ ʣʽʩʛʦʩʧè ʚʽʜʥʝʩʝʥʦ ʜʦ ʢʫʧʠ ʨʠʟʠʢʫ, ʱʦ ʚʠʤʘʛʘʻ ʜʝʪʘʣʴʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ çɼʇ ɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʨʠʟʠʢʦʤ, ʧʨʠʡʥʷʪʥʠʤ ʪʽʣʴʢʠ ʚ ʚʠʥʷʪʢʦʚʠʭ ʦʙʩʪʘʚʠʥʘʭ. ʉʣʽʜ ʚʢʘʟʘʪʠ, ʱʦ ʯʠʤʘʣʦ 

ʚʧʣʠʥʫʣʘ ʥʘ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʟʝʤʝʣʴ ʮʴʦʛʦ ʣʽʩʛʦʩʧʫ ʧʦʞʝʞʘ 2008 ʨʦʢʫ 

(ʚʘʣʦʚʘ ʧʣʦʱʘ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ ʟʝʤʣʷʭ ʣʽʩʛʦʩʧʫ ʥʘʙʫʣʘ ʙʽʣʴʰʝ 1600 ʛʘ). 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤ. ʌʽʪʦʮʝʥʦʟʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʨʝʘʛʫʶʪʴ ʥʘ ʩʪʨʝʩʦʚʠʡ ʧʨʦʷʚ 

ʧʽʨʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʟʤʽʥʦʶ ʧʝʨʰʦʨʷʜʥʠʭ ʟʥʘʯʝʥʴ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ (ʚʠʜʦʚʝ 

ʙʘʛʘʪʩʪʚʦ, ʚʠʜʦʚʘ ʯʠʩʝʣʴʥʽʩʪʴ, ʽʥʜʝʢʩʠ ʐʝʥʥʦʥʘ ʽ ʉʽʤʧʩʦʥʘ, ʚʠʨʽʚʥʷʥʽʩʪʴ 

ʇʽʻʣʫ). ɿʘ ʧʦʢʘʟʥʠʢʦʤ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʽʥʜʝʢʩ ʨʽʟʥʦʤʘʥʽʪʪʷ ʉʽʤʧʩʦʥʘ ʧʽʨʦʛʝʥʥʦ 
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ʚʠʜʦʟʤʽʥʝʥʠʭ ʩʠʩʪʝʤ ʧʝʨʝʚʝʨʰʫʻ ʬʦʥʦʚʠʡ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ. ʇʝʨʝʚʠʱʝʥʥʷ 

ʭʘʨʘʢʪʝʨʥʽ ʟʘ ʽʥʜʝʢʩʦʤ ʐʝʥʥʦʥʘ ʪʘ ʽʥʜʝʢʩʦʤ ʚʠʨʽʚʥʷʥʦʩʪʽ ʇʽʻʣʫ. ʄʦʞʝʤʦ 

ʚʽʜʤʽʯʘʪʠ, ʱʦ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʜʠʥʘʤʽʯʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʷʢʝ ʧʦʣʷʛʘʻ ʫ 

ʬʣʫʢʪʫʘʮʽʡʥʠʭ ʚʽʜʭʠʣʝʥʥʷʭ ʽʥʜʝʢʩʽʚ ʨʽʟʥʦʤʘʥʽʪʪʷ ʡ ʦʙʯʠʩʣʝʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ. ɺ̔ ʜʟʥʘʯʝʥʘ ʜʠʥʘʤʽʯʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʻ 

ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʢʦʶ ʚʘʣʦʚʦʾ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʱʦ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʧʨʦʮʝʩʽʚ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʃʽʩʦʚʽ ʥʠʟʦʚʽ ʧʦʞʝʞʽ ʩʫʪʪʻʚʦ ʟʤʽʥʶʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʚʠʛʣʷʜ ʚʝʨʭʥʴʦʾ 

ʯʘʩʪʠʥʠ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ, ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʠʡ ʧʽʨʦʛʝʥʥʠʡ ʧʨʦʰʘʨʦʢ, ʱʦ ʟʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽ ʚʤʽʩʪʦʤ ʟʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʧʨʠʨʦʜʥʠʭ ʘʥʘʣʦʛʽʡ. ɿʤʽʥʠ ʛʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʜʠʥʘʤʽʢʠ ʛʝʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ˇʨʫʥʪʘʭ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʽʜ ʟʛʦʨʘʥʥʷ ʧʽʜʩʪʠʣʢʠ ʪʘ ʪʨʘʚôʷʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʡ ʧʦʜʘʣʴʰʦʾ 

ʟʤʽʥʠ ʤʽʛʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ; 

ʟʥʠʞʝʥʥʷ ʛʫʤʫʩʫ ʚʥʘʩʣʽʜʦʢ ʟʛʦʨʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʟʤʽʱʝʥʥʽ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʦʢʘʟʥʠʢʘ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʽʚ ʚ ʙʽʢ ʥʝʡʪʨʘʣʴʥʦʾ ʨʝʘʢʮʽʾ 

ʡ ʦʣʫʞʥʝʥʥʷ.  

ʇʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʪʝʭʥʦʛʝʥʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʧʣʠʚʘ ̒ʥʘ ʛʝʦʭʽʤʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ɺʄ. 

ʉʧʝʢʪʨ ʦʩʘʜʞʝʥʥʷ ʛʽʜʨʦʢʩʠʜʽʚ ʪʘ ʤʽʩʮʝʨʦʟʪʘʰʫʚʘʥʥʷ ʧʝʨʝʚʘʛʠ ʨʦʟʯʠʥʥʠʭ 

ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʜʦʩʣʽʜʞʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-

ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʜʽʘʛʨʘʤ (ʂʃɼ). ʅʘʡʤʝʥʰʫ ʤʽʛʨʘʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʩʧʦʣʫʢ Fe3+ 

ʧʨʠ pH=4,5ï14, Cu2+ ï ʧʨʠ pH=7ï14, Cr2+ ï ʧʨʠ pH=7ï9,  Zn2+ ʧʨʠ pH=8ï11, Ni2+ 

ï ʧʨʠ ʨH=8ï14, Pb2+ ï ʧʨʠ pH=9ï12, Fe2+ ï ʇʨʠ pH=9,5ï14. ɺ ʢʠʩʣʦʤʫ ʦʪʦʯʝʥʥʽ 

ʬʦʨʤʫʶʪʴʩʷ ʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ, ʘʣʝ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʧʦʢʘʟʥʠʢʘ pH ʚʩʴʦʛʦ ʥʘ 0,5ï

1 ʤʦʞʝ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʡ ʧʦʨʷʜʦʢ ʟʤʝʥʰʠʪʠʩ ɹʾʭʥ ̫ʨʫʭʦʤʽʩʪʴ, ʷʢʘ ʩʧʨʠʷʻ ʾʭ 

ʘʢʫʤʫʣʷʮʽʾ ʚ ˇʨʫʥʪʘʭ ʧʽʜ ʯʘʩ ʧʦʞʝʞ. ɺ ʙʣʠʟʴʢʦʤʫ ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ ʟʘ ʨʝʘʢʮʽʻʶ 

ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ɺʄ (Al, Cr, Zn, Cu, Fe (II), Ni) 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʚʘʞʢʦʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢʘʭ (ʫ ʚʠʛʣʷʜʽ ʛʽʜʨʦʢʩʠʜʽʚ), ʧʨʠ ʾʭ ʮʴʦʤʫ 
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ʤʽʛʨʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʥʝʩʫʪʪʻʚʘ ʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ˇʨʫʥʪʽ. ʋ ʩʘʤʦʩʪʽʡʥʫ ʛʨʫʧʫ ʧʦʪʨʽʙʥʦ ʚʠʦʢʨʝʤʠʪʠ ɺʄ 

ʨʫʭʦʤʽ ʚ ʥʝʡʪʨʘʣʴʥʦʤʫ ʛʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ (Fe (II), Cd, ʉʦ, Mg, Mn). ʅʘʚʽʪʴ 

ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭʥʴʦʾ ʬʽʢʩʘʮʽʾ. ʆʜʝʨʞʘʥʽ 

ʜʘʥʽ ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫʪʚʦʨʝʥʥʷ ʛʝʦʭʽʤʽʯʥʠʭ ʬʦʨʤ ʩʧʦʣʫʢ 

ɺʄ ʫ ˇʨʫʥʪʘʭ ʧʽʩʣʷ ʪʝʭʥʦʛʝʥʥʠʭ ʥʘʩʣʽʜʢʽʚ ʅʉ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʢʦʤʧʣʝʢʩʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʦʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʠ 

ʛʝʦʭʽʤʽʯʥʠʭ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ 

ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʘʜʝʢʚʘʪʥʽ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʥʦʾ ʦʮʽʥʢʠ ʾʭ 

ʛʝʦʭʽʤʽʯʥʦʾ ʤʽʛʨʘʮʽʾ ʪʘ ʘʢʫʤʫʣʷʮʽʾ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʫʤʦʚʠ 

ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʽ ʤʽʛʨʘʮʽʾ ʩʧʦʣʫʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʚʠʚʝʜʝʥʦ ʨʽʚʥʷʥʥʷ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʫʭʦʤʠʭ ʬʦʨʤ ʩʧʦʣʫʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʄʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʦʙʫʜʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʜʽʘʛʨʘʤ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʨʽʚʥʦʚʘʞʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʽʟʥʠʭ ʩʧʦʣʫʢ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʘʢʪʠʚʥʫ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʢʠʩʣʦʛʦ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʟʘʟʚʠʯʘʡ, ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʫ ʧʽʩʣʷʧʦʞʝʞʥʠʡ ʧʝʨʽʦʜ 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʛʨʫʧʠ ʯʠʥʥʠʢʽʚ 

(ʧʣʦʱʘ ʧʦʞʝʞ, ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ, ʚʪʨʘʪʫ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʽ ʚʽʜ ʜʽʾ ʚʦʛʥʶ, ʜʠʥʘʤʽʢʫ 

ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ, ʪʦʱʦ) ʥʘ ʨʝʣʘʢʩʽʶ ʝʢʦʛʝʦʩʠʩʪʝʤ. ɺʠʟʥʘʯʘʣʴʥʠʤ 

ʯʠʥʥʠʢʦʤ ʨʝʣʘʢʩʽʾ ʚʠʙʨʘʥʦ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʚʠʜʦʚʦʛʦ 

ʙʘʛʘʪʩʪʚʘ ʄʘʨʛʘʣʝʬʘ) ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ 

ʯʠʥʥʠʢʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʜʦ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʄʘʨʛʘʣʝʬʘ) 

ʬʦʥʦʚʠʭ (ʢʦʥʪʨʦʣʴʥʠʭ) ʜʽʣʷʥʦʢ. ɿʘ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ ʧʝʨʝʚʽʨʝʥʦ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʡ ʧʝʨʩʧʝʢʪʠʚʠ ʚʞʠʚʘʥʥʷ ʾʾ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ. ɿʛʽʜʥʦ ʤʦʜʝʣʽ, ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ (ʨʝʣʘʢʩʽʶ) 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʤʘʶʪʴ ʯʠʩʝʣʴʥʽʩʪʴ ʧʦʞʝʞ  ̔ʾʭ ʧʝʨʽʦʜʠʯʥʽʩʪʴ, ʘ 
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ʱʝ ʚʪʨʘʪʠ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʚʥʘʩʣʽʜʦʢ ʪʝʨʤʽʯʥʦʾ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. ɼʣʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʪʝʧʽʚ ʪʘ ʦʩʪʝʧʥʝʥʠʭ ʣʫʢ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʚʽʜʥʦʚʣʝʥʥʷʤ ʚʠʜʦʚʦʛʦ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ  ̔ʟʤʽʥʘʤʠ ʟʥʘʯʝʥʴ ʨʅ ʜʝʱʦ ʙʽʣʴʰʘ, ʥʽʞ ʤʽʞ ʚʽʜʥʦʚʣʝʥʥʷʤ ʪʘ 

ʟʛʦʨʘʥʥʷʤ ʛʫʤʫʩʫ. ʅʘʡʚʠʱʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʚʽʜʟʥʘʯʝʥʘ ʤʽʞ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʚʠʜʦʚʦʛʦ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʚʪʨʘʪʘʤʠ ʛʫʤʫʩʫ ʫ 

ˇʨʫʥʪʘʭ ʧʨʠ ʡʦʛʦ ʟʛʦʨʷʥʥʷ ʧʽʜ ʯʘʩ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ. ʈʦʟʨʘʭʫʥʢʠ ʟʘ 

ʜʘʥʠʤʠ ʤʦʜʝʣʷʤʠ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʦʜʝʣʴʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʦʩʪʘʪʥʽ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʪʘ ʧʦʰʫʢ ʟʘ ʾʭ 

ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʤʘʣʴʥʠʭ ʬʦʨʤ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʩʧʦʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ (ʥʘʩʘʤʧʝʨʝʜ ʾʭʥʴʦʛʦ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ) ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ 

ʨʝʣʘʢʩʽʾ. ɿʘʜʣʷ ʮʴʦʛʦ ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʧʨʦʮʝʩʽʚ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʪʝʭʥʦʛʝʥʥʠʭ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʽ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʶʪʴ 

ʫ ʪʘʢʦʤʫ: 

ï ʫʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ ʜʦʩʣʽʜʞʝʥʥʷ; ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʧʦʥʷʪʪʻʚʦ-

ʪʝʨʤʽʥʦʣʦʛʽʯʥʫ ʩʠʩʪʝʤʫ çʧʽʨʦʛʝʥʥʽ ʧʨʦʮʝʩʠè ʪʘ çʧʦʩʪʧʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤè; 

ï ʫʧʝʨʰʝ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦʚʢʽʣʣʷ ʨʦʟʨʦʙʣʝʥʦ 

ʧʨʦʛʥʦʟʥʫ ʤʦʜʝʣʴ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʛʝʦʭʽʤʽʯʥʠʭ ʬʦʨʤ ʩʧʦʣʫʢ ɺʄ ʫ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʜʽʘʛʨʘʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʩʪʝʞʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʘʢʪʠʚʥʦʩʪʽ ʾʭ ʤʽʛʨʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ; 

ï ʫʧʝʨʰʝ ʚʠʷʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ 
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ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʧʦʞʝʞ, ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʫ ʨʝʛʽʦʥʽ, ʚʪʨʘʪ 

ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʽ ʚʽʜ ʜʽʾ ʚʦʛʥʶ, ʜʠʥʘʤʽʢʠ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʣʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʮʝʩʘʤʠ ʾʭ ʨʝʣʘʢʩʽʾ;  

ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʩʭʝʤʫ ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʜʽʾ 

ʧʽʨʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʟ ʧʦʟʠʮʽʡ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ʫʪʦʯʥʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ 

ʚʽʜ ʬʨʦʥʪʫ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ; 

ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʽʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ 

ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʪʝʭʥʦʛʝʥʥʦʾ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʩʧʨʠʷʻ 

ʧ̔ ʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʨʽʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ; 

ï ʜʽʩʪʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ 

ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʘʭʫʥʢʫ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ (ʥʘ ʧʨʠʢʣʘʜʽ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ), ʱʦ ʜʦʟʚʦʣʷʻ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʫʨʘʞʝʥʥʷ ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʧʨʠ 

ʚʠʥʠʢʥʝʥʥʽ ʧʦʞʝʞ, ʚʠʷʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪ ̔ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʚʧʣʠʚʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʪʠ 

ʢʦʤʧʣʝʢʩ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʧʦʧʝʨʝʜʞʝʥʥʷ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʡ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʷʚʣʝʥʽ ʥʘ ʾʭ 

ʦʩʥʦʚʽ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʡ ʚʠʟʥʘʯʝʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʜʚʠʱʠʪʴ ʩʪʫʧʽʥʴ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʟ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ, ʘ ʨʦʟʨʘʭʦʚʘʥʽ ʨʽʚʥʽ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ 

ʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʽ ʧʠʪʦʤʠʡ ʪʝʭʥʦʛʝʥʥʠʡ ʨʠʟʠʢ ʫʨʘʞʝʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ 

ʍʘʨʢʽʚʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ ʫʧʨʘʚʣʽʥʥ ̔ ʣʽʩʦʚʦʛʦ ʽ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ  

ʜʦʟʚʦʣʷʶʪʴ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʫʨʘʞʝʥʥʷ ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʧʦʞʝʞ ʪʘ ʟʘʩʪʦʩʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʧʦʧʝʨʝʜʞʝʥʥʷ ʾʭ 

ʚʠʥʠʢʥʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ɯʟʶʤʩʴʢʠʤ ʈɺ ɻʋ 
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ɼʉʅʉ ʋʢʨʘʾʥʠ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʜʦʚʽʜʢʘ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 4 ʣʠʩʪʦʧʘʜʘ 

2016 ʨʦʢʫ ˉ 400/1057). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʣʽʩʦʛʦʩʧʦʜʘʨʩʪʚ, 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʍʘʨʢʽʚʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʣʽʩʦʚʦʛʦ ʽ ʤʠʩʣʠʚʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʡ ʚʧʨʦʚʘʜʠʪʠ ʾʭ ʫ ʧʨʘʢʪʠʢʫ ʜʽʷʣʴʥʦʩʪʽ ʜʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

çɯʟʶʤʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʦʪʠʯʥʦʛʦ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʝʨʠʪʦʨʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çɼʝʩʥʷʥʩʴʢʦ-

ʉʪʘʨʦʛʫʪʩʴʢʠʡè ʡ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʥʽʧʨʦʚʩʴʢʦ-ʆʨʽʣʴʩʴʢʠʡè ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʦʭʦʨʦʥʠ (ʜʦʚʽʜʢʘ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʜ 2 ʞʦʚʪʥʷ 2018 ʨʦʢʫ ˉ153). 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʟ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ ʚʨʘʭʦʚʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʧʘʨʪʠʩʠʧʘʪʠʚʥʦʛʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʣʷ 

ʤʽʩʮʝʚʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ ʋʢʨʘʾʥʠ, ʱʦ ʫʢʣʘʜʝʥʽ ɻʨʦʤʘʜʩʴʢʦʶ ʩʧʽʣʢʦʶ 

çʉʣʦʙʦʞʘʥʩʴʢʽ ʩʪʨʘʪʝʛʽʾè ʚ ʤʝʞʘʭ ʧʨʦʝʢʪʫ çImproving the local governance in the 

Pisochinsky amalgamated community in Kharkiv region through creation and adoption 

of a participatory development strategyè, ʷʢʠʡ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʬʽʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ 

ʋʨʷʜʫ ʂʘʥʘʜʠ ʟʛʽʜʥʦ ʛʨʘʥʪʦʚʦʾ ʫʛʦʜʠ ˉCFLI-2018-KYIV -0002 ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʘʨʪʠʩʠʧʘʪʠʚʥʽʡ ʩʪʨʘʪʝʛʽʾ ʇʽʩʦʯʠʥʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʦʙôʻʜʥʘʥʦʾ 

ʛʨʦʤʘʜʠ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2018 ʨʦʮʽ ʫ ʨʦʟʜʽʣʽ, ʧʨʠʩʚʷʯʝʥʦʤʫ ʦʭʦʨʦʥʽ 

ʜʦʚʢʽʣʣʷ ʚʽʜ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʜʦʚʽʜʢʘ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 1 ʞʦʚʪʥʷ 

2018 ʨʦʢʫ ˉ 01ʅ-08\18). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʛʝʦʩʠʩʪʝʤʘ, ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ, ʪʝʭʥʦʛʝʥʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʝʣʘʢʩʽʷ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʚʘʞʢʽ ʤʝʪʘʣʠ, ʧʽʨʦʛʝʥʥʠʡ ʯʠʥʥʠʢ, 

ʣʘʥʜʰʘʬʪʥʘ ʧʦʞʝʞʘ, ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʛʝʦʭʽʤʽʯʥʘ ʤʽʛʨʘʮʽʷ. 
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ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɸ ʊɽʄʆʖ ɼʀʉɽʈʊɸʎɯɰ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

1. ʉʶʪʢʽʥ ʉ.ɯ., ʂʦʨʥʫʩ ɸ.ʆ., ɹʫʮ ʖ.ɺ. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʝʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʨʦʙʣʝʤ. ɺʽʩʥʠʢ ʉʫʤʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʉʝʨʽʷ : ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ. ʉʫʤʠ. 2002. ˉ 9 (42). ʉ. 169ï173. 

2. ɹʫʮ ʖ.ɺ., ɹʝʟʩʦʥʥʠʡ ɺ.ʃ. ɸʥʘʣʽʟ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʷʢ 

ʚʘʞʣʠʚʠʡ ʝʣʝʤʝʥʪ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ. ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ : ɿʙ. ʥʘʫʢ. ʧʨ. 

ɺʠʧ. 6. ʃʴʚʽʚ : ʉʇʆʃʆʄ. 2005. ʉ. 21ï24.  

3. ɸʥʜʨʦʥʦʚ ɺ.ɸ., ʂʨʘʡʥʶʢ ʆ.ɺ., ɹʫʮ ʖ.ɺ., ʉʝʤʢʽʚ ʆ.ʄ. ʆʮʽʥʢʘ 

ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʦʾ ʩʠʪʫʘʮʽʾ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ 

ʙʫʜʽʚʥʠʮʪʚʽ ʬʦʩʬʦʛʽʧʩʫ ʪʘ ʟʦʣʦʰʣʘʢʽʚ. ʇʨʦʙʣʝʤʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ : ɿʙ. 

ʥʘʫʢ. ʧʨ. ʋʎɿ ʋʢʨʘʾʥʠ. ɺʠʧ. 4. ʍʘʨʢʽʚ : ʋʎɿʋ. 2006. ʉ. 41ï49.  

4. ʂʨʘʡʥʶʢ ɽ.ɺ., ɹʫʮ ʖ.ɺ., ɸʥʜʨʦʥʦʚ ɺ.ɸ., ʉʝʤʢʠʚ ʆ.ʄ. ʄʠʛʨʘʮʠʦʥʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ʇʨʦʙʣʝʤʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ : ɿʙ. ʥʘʫʢ. ʧʨ. ʋʎɿ ʋʢʨʘʾʥʠ. ɺʠʧ. 5. 

ʍʘʨʢʽʚ : ʋʎɿʋ. 2006. ʉ. 113ï118.  

5. ʂʨʘʡʥʶʢ ʆ.ɺ., ɹʫʮ ʖ.ɺ. ʊʝʭʥʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʩʧʦʣʫʢʘʤʠ ʩʚʠʥʮʶ 

ˇʨʫʥʪʽʚ ʤʽʩʪʘ ʍʘʨʢʦʚʘ. ʇʨʦʙʣʝʤʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ : ɿʙ. ʥʘʫʢ. ʧʨ. ʋʎɿ 

ʋʢʨʘʾʥʠ. ɺʠʧ. 6. ʍʘʨʢʽʚ : ʋʎɿʋ. 2007. ʉ. 79ï86.  

6. ɹʫʮ ʖ.ɺ., ʂʨʘʡʥʶʢ ʆ.ɺ. ɿʘʙʨʫʜʥʝʥʥʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʣʘʥʜʰʘʬʪʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʷʢ ʨʝʟʫʣʴʪʘʪ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʦʙʣʝʤʠ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ : ɿʙ. ʥʘʫʢ. ʧʨ. ʋʎɿ ʋʢʨʘʾʥʠ.  ɺʠʧ. 10. ʍʘʨʢʽʚ : ʋʎɿʋ. 

2009. ʉ. 52ï60. 

7. ɹʫʮ ʖ.ɺ. ʄʦʜʝʣʶʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. ʅʘʫʢʦʚʠʡ ʞʫʨʥʘʣ çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘè. 2011. 

 ̄2 (12). ʉ. 33ï35. 

8.  ɻʨʠʮʝʥʢʦ ɸ.ɺ., ɹʫʮ ʖ.ɺ. ɼʦ ʧʠʪʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʇʨʦʙʣʝʤʠ ʦʭʦʨʦʥʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ : ɿʙ. ʥʘʫʢ. ʧʨ. 

ʋʢʨʅɼɯɽʇ. ʍʘʨʢʽʚ : ɺɼ çʈʘʡʜʝʨè. 2011. ɺʠʧ. XXXIɯɯ. ʉ. 3ï11.  
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9. ʂʘʪʢʦʚ ʄ.ɺ., ʄʘʣʢʦʚʠʯ ʖ.ɺ., ɹʫʮ ʖ.ɺ. ʅʝʙʝʟʧʝʢʘ ʚʠʥʠʢʥʝʥʥʷ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʭʽʤʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. 

ʅʘʫʢʦʚʠʡ ʞʫʨʥʘʣ çʕʢʦʣʦʛʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴè. 2012. ˉ1. ʉ. 25ï28. 

10. ɹʫʮ ʖ.ɺ., ʂʨʘʡʥʶʢ ʆ.ɺ., ʆʩʪʨʦʚʝʨʭ ʆ.ʆ., ʉʝʥʯʠʭʽʥ ʖ.ʄ. ɽʢʦʣʦʛʽʯʥʘ 

ʥʝʙʝʟʧʝʢʘ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʟʦʥʘʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. 

ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ : ɿʙ. ʥʘʫʢ. ʧʨ. ɺʠʧ.21. ʃʴʚʽʚ : ʃɼʋ ɹɾɼ. 2012. ʉ. 39ï42.  

11. ɹʫʮ ʖ.ɺ., ʂʨʘʡʥʶʢ ʆ.ɺ. ɻʝʦʭʽʤʽʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʤʽʛʨʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʅʘʫʢʦʚʠʡ ʞʫʨʥʘʣ çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘè. 2017. 

 ̄2 (24). ʉ. 95ï100.  

12. ɹʫʮ ʖ.ɺ. ʄʦʜʝʣʶʚʘʥʥʷ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʧʦʞʝʞʘʤʠ ʣʽʩʦʚʠʭ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ. ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. 
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SUMMARY  

 

Buts Yu.V. Scientific and methodological bases of relaxation of 

ecogeosystems under the technogenic loading of pyrogenic origin. ï Qualifying 
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The thesis is is devoted to the substantiation of scientific and methodical bases 

of relaxation of ecogeosystems under the technogenic loading of pyrogenic origin. 

The results of the work have been sufficiently tested and implemented, which is 

confirmed by the relevant acts. 

In the dissertation work is systematized the technogenic influence of pyrogenic 

processes on the components of the environment and its state. The essence of 

technogenic influence of fires on vital functions and human health is found out, 

which is not only a threat to life, but also a negative impact on the population of 

complex mixtures of chemicals represented by combustion products of forest and 

peat, which often occurs in combination with typical contaminants atmospheric air: 

emissions from industrial enterprises and vehicles. The concept of "pyrogenic 

relaxation of ecogeosystems" and its relation with other processes of post-pyrogenic 

research are proposed. On the basis of the scientific and theoretical results of research 

on the effects of the pyrogenic factor on the environment, post-pyrogenic processes 

of pyrogenic relaxation were generalized, with the aim of identifying the laws of 

restoration and reproduction of ecogeosystems after the effects of man-caused effects 

caused by fires. 

The theoretical and methodological estimations of technogenic risk of pyrogenic 

origin of ecogeosystems of Ukraine are substantiated. Use for forecasting the 

occurrence of forest fires of the daily states of natural complexes (stacks) carries 
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additional information and allows to improve the existing methods for forecasting the 

occurrence of fires. Fire safety in ecological systems is significantly dependent. The 

number of fires in eco geosystems significantly depends on meteorological indicators, 

in particular, on the temperature of the atmospheric air and will increase with the 

increase of air temperature in the summer, which is especially relevant for the 

eastern, south-eastern and southern regions of Ukraine. It was established that at low 

fires with a height of flame 0,5ï1 m, the heat flux density of more than 2 m from the 

flame exceeds 12 kW/m2. In other types of grass fires, thermal radiation of the 

indicated density can be at a distance of 12ï20 m. 

The estimation of the degree of anthropogenic risk of damage to forest 

ecogeosystems in the Kharkiv region was calculated, and corresponding cartographic 

works were constructed. The area of fires in the Kharkiv region is dominated by 

small and small fires, indicating the timely detection of foci foci and the coordination 

of fire-fighting between fire-extinguishing units and forest farms. By the specific 

weight of the area of fires, the undisputed "leader" is the "DP Izium forestry", as 

evidenced by the developed cartographic material. Forests "DP Kupyansky forestry", 

"DP Zhovtnevy forestry" and "DP Chuguevo-Babchansky forestry" are classified as 

risk groups that require detailed justification, and ecogeosystems "DP Izyumsky 

forestry" are characterized by a risk acceptable only in special circumstances. It 

should be noted that it significantly influenced the increased risk of forest fires in this 

forestry forest fire in 2008 (the total area of forest fires in the forestry area was over 

1600 hectares). 

The regularities of post-pyrogenic relaxation of ecogeosystems of the Kharkiv 

region, which consist in the transformation of the constituent components of 

ecogeosystems, are established. The phytocoenoses of natural complexes react to the 

stress manifestation of the pyrogenic factor by changing the main parameters of 

diversity (species riches, species numbers, Shannon and Simpson indices, Piel 

equation). By the index of variability, the Simpson variety index of pyrogenically 

transformed complexes exceeds the background several times. The excess is inherent 

in the Shannon index and Peel's equalization index. We can state that the influence of 
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the pyrogenic factor on natural complexes leads to an increase in the dynamism of the 

indicators of species diversity, which consists of fluctuation deviations of the indices 

of variety and computed statistical parameters. The revealed dynamics of indicators 

characterizing diversity is an integral part of the general post-pyrogenic relaxation of 

ecogeosystems, aimed at establishing the equilibrium of the processes of their 

functioning. 

Forest lowland fires sharply change the morphological form of the upper part of 

the soil profile, forming a new pyrogenic horizon, which, according to the physical 

and chemical properties and content of the ash elements, differs from natural 

analogues. Changes in soil and vegetation complexes are due to the dynamics of the 

geochemical processes in the soils due to the activation of the mineralization process 

from the combustion of litter and herbaceous vegetation and the subsequent change in 

the migration of chemical elements, which includes ecological danger; reduction of 

humus due to combustion of organic matter, displacement of physical and chemical 

parameters and soil acidity index towards neutral reaction and alienation. 

On the basis of the calculations it can be argued that the influence of the 

technogenic loading of pyrogenic origin on the geochemical migration of heavy 

metals takes place. The range of precipitation of hydroxides and the region of 

predominance of soluble hydroxocomplexes have been studied by constructing 

concentration-logarithmic diagrams (CRLs). Fe3+ at the pH = 4,5ï14, Cu2+ at pH = 7ï

14, Cr2+ at pH = 7ï9, Zn2+ at pH = 8ï11, Ni at PH = 8ï14, and the lowest migration 

potential. Pb2+ at pH = 9ï12, Fe2+ ï pH = 9,5ï14. In a more acidic environment, 

soluble substances are formed, but at a pH increase of only 0,5ï1, they can decrease 

their mobility by an order of magnitude, which contributes to their concentration in 

the soils after the fire. In a neutral soil reaction, most of the heavy metals (Al, Cr, Zn, 

Cu, Fe (II), Ni) are in a slightly soluble form (in the form of hydroxides), with their 

migration capacity insignificant, which leads to the accumulation of these chemical 

elements in the soil . In a separate group it is necessary to allocate heavy metals 

moving in a neutral environment (Fe (II), Cd, Co, Mg, Mn). Any increase in pH 

values contributes to their fixation. The obtained calculations can be used to predict 
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the geochemical migration of heavy metals in soils after the man-made consequences 

of emergencies of pyrogenic origin. 

Theoretical bases of modeling and complex mathematical models of 

geochemical cycles have been developed, with the help of which estimations and 

predictions of geochemical migration processes in the soil environment of 

ecogeosystems during anthropogenic loading of pyrogenic origin are obtained. The 

obtained mathematical models of heavy metal behavior are adequate for compiling a 

predictive estimation of their geochemical migration and accumulation in ecological 

systems as a result of the influence of the technogenic loading of the pyrogenic 

agreement. The conditions of concentration and migration of compounds of heavy 

metals are established, the equation for calculating the concentration of moving forms 

of heavy metal compounds is derived. Mathematical models based on the 

construction of concentration-logarithmic diagrams, taking into account the formation 

of equilibrium concentrations of various compounds of heavy metals in the 

technogenic loading of pyrogenic origin, indicate an active migration ability under 

the conditions of acidic pH of the soil environment, which is usually characteristic of 

the post-fire period 

A regression model is proposed that takes into account the influence of a group 

of factors (the area of fires, the number of fires, the loss of humus in the soil from the 

effect of fire, the dynamics of acid-base balance, etc.) on the relaxation of 

ecogeosystems of different natural zones. The decisive factor of relaxation was the 

regeneration of species diversity (species richness of the Margalef) of geocomplexes 

that were exposed to the pyrogenic factor in comparison with the species diversity of 

the species richness of the Marguerite in the background (control) areas. In 

mathematical calculations, the adequacy of the model and its possible use for 

prediction of ecology ecosystem relaxation was checked. According to the model, the 

greatest impact on the regeneration (relaxation) of echegosystems of coniferous 

forests is the number of fires and their periodicity, as well as the loss of humus in 

soils due to the thermal action of the pyrogenic factor. For eco-geosystems of steppes 

and steppe onions, the correlation between regeneration of species diversity and 
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changes in acid-base balance is greater than between regeneration and loss of humus. 

The greatest correlation for wetland ecogeosystems has been found between the 

regeneration of species diversity and the loss of humus in soils due to its combustion 

under the action of the pyrogenic factor. Calculation of these models allows obtaining 

dynamic characteristics of simulated processes that are sufficient to evaluate the 

technogenic risk and to search for their optimal forms of environmental management 

security. 

The proposed ways of restoring ecogeosystems (especially their species 

diversity) should be implemented taking into account post-pyrogenic processes by 

increasing the efficacy of post-pyrogenic relaxation. For this purpose, 

recommendations have been made on the rational use of nature and management 

decisions to ensure the environmental safety of post-pyrogenic relaxation processes 

of ecogeosystems after man-made emergencies of pyrogenic origin 

The scientific novelty and the theoretical value of the results obtained are as 

follows: 

for the first time: 

- the scientific and theoretical principles of relaxation of ecogeosystems under 

the technogenic loading of pyrogenic origin and scientific-methodological 

peculiarities in its research were formulated and the conceptual-terminological 

system "pyrogenic processes" and "postpyrogenic relaxation" of ecogeosystems are 

formulated; 

- the theoretical and methodological estimations of technogenic risk of 

pyrogenic origin of ecogeosystems of Ukraine (based on the example of the Kharkiv 

region) were substantiated; the estimation of the degree of technogenic risk of 

damage by forest fires in the Kharkiv region was calculated and appropriate 

cartographic works were constructed; 

- the prediction model of post-pyrogenic geochemical migration of heavy metals 

in ecological systems with anthropogenic loading and a regression model of post-

pyrogenic relaxation of ecogeosystems were proposed; 

the following were  improved: 
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- the scheme of generalization of the effects of pyrogenic factors on ecological 

systems from the standpoint of ecological safety and rational use of nature in the 

conditions of man-caused loading is improved and systematized; 

- the scientific and methodical approaches to studying the relaxation of 

ecogeosystems, affected (excited) fires and methodical principles for determining the 

levels of risk of emergencies in ecogeosystems caused by fires, their role in the 

restoration of ecogeosystems; 

- the methodology for the detection of patterns of transformation of phytocenotic 

diversity of ecogeosystems in post-pyrogenic relaxation conditions with technogenic 

loading has been improved; 

the following were  improved: 

- the scientific ideas about the scientific and methodological bases of relaxation 

of ecogeosystems under the technogenic loading of pyrogenic origin; 

- the recommendations on ecological safety, rational nature management and 

management of post-pyrogenic relaxation of ecogeosystems after emergencies of 

technogenic origin and methods of increasing the effectiveness of post-pyrogenic 

relaxation of ecological systems of different ecological conditions; 

The ecologically oriented theoretical and methodological provisions, as well as 

the consequences of the influence of pyrogenic processes on ecogeosystems and the 

established patterns of post-pyrogenic relaxation of ecogeosystems in the conditions 

of technogenic loading, have been formulated on the basis of them, will increase the 

degree of validity of organizational decisions on environmental safety management. 

Materials of the research were used to create a database on the magnitude of the 

manifestation and consequences of man-made and natural emergencies associated 

with fires in natural ecological systems, in substantiating schemes of ecologically 

safe and rational use and protection of these geocomplexes and in developing an 

operational environmental monitoring system for the State Forest the Kharkiv region 

fund. 

The factors and regularities of relaxation of ecogeosystems that must be taken 

into account when developing ecologically safe land use plans are identified, with the 
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aim of optimizing the territorial structure of land in areas with an increased risk of 

pyrogenic emergencies. 

Application of methods for increasing the effectiveness of post-pyrogenic 

relaxation of ecogeosystems allows us to use recommendations aimed at improving 

the processes of natural regeneration of ecogeosystems in the conditions of 

technogenic loading of pyrogenic origin on forests of forestry subordinate to the 

Kharkiv Regional Department of Forestry and Hunting and implemented in the 

practice of the State Enterprise "Izium Forestry". 

The calculated levels of environmental risk of forest fires and the specific risk of 

forest fires in forest fires make it possible to predict the damage to the forest land due 

to the occurrence of fires and to apply a set of preventive and preventive measures to 

prevent the emergence of fire-related emergencies, which is confirmed by practical 

Implementation of the Izyumsky RV of the State Tax Service of Ukraine in the 

Kharkiv region. 

The results of this research have been used to develop a regional program for 

monitoring the natural regeneration of biotic and landscape diversity of the territory 

of the Desnyansko-Starogutsky National Nature Reserve and the Dniprovsky-Orilsky 

Nature Reserve and increasing the effectiveness of their fire protection. 

Ecologically safe recommendations for managing the processes of post-

pyrogenic relaxation of ecogeosystems in the conditions of the technogenic loading 

on the environment were taken into account in the development of methodical 

recommendations for participatory strategic planning for local communities of 

Ukraine, prepared by the Social Union "Slobozhansky Strategies" within the 

framework of the project "Improvement of local government in the Pisochinsky 

Amalgamated community in the Kharkiv region through the creation and adoption of 

a participatory development strategy ", which is implemented with the financial 

support of the Government of Canada under grant agreement No. CFF-2018-KYIV -0 

002 and proposed for use in the participative strategy of the Pisochinsky settlement 

integrated community of the Kharkiv region, which is being developed in 2018, 
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namely in the chapter devoted to the protection of the environment from the man-

caused load. 

Key words: ecogeosystem, ecological safety, technogenic loading, relaxation of 

ecogeosystems, heavy metals, pyrogenic factor, landscape fire, ecological conditions, 

geochemical migration. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

 

ɺʄ ï  ɺʘʞʢʽ ʤʝʪʘʣʠ 

ɻɼʂ ï ɻʨʘʥʠʯʥʦʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ɼʇ ï ɼʝʨʞʘʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ɼʉʅʉ ï ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ 

ʂɼ ï ʂʣʶʯʦʚʽ ʜʽʣʷʥʢʠ 

ʂʃɼ ï ʂʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʘ ʜʽʘʛʨʘʤʘ 

ʂʇʅ ï ʂʣʘʩʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʅʉ ï ʅʘʜʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷ 

ʆʇʅ ï ʆʙôʻʢʪ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʇɸɺ ï ʇʦʣʽʷʜʝʨʥʽ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ 

ʇʅ ï ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ 

ʇʊʂ ï ʇʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ 

ʍʆʋʃʄɻ ï ʍʘʨʢʽʚʩʴʢʝ ʦʙʣʘʩʥʝ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʦʛʦ ʪʘ ʤʠʩʣʠʚʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʎɿ ï ʎʠʚʽʣʴʥʠʡ ʟʘʭʠʩʪ 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

A1, A2 ,A3,é, An ʥʝʚʽʜʦʤʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ; 

c ï  ʽʥʜʝʢʩ ʜʦʤʽʥʫʚʘʥʥʷ ʉʽʤʧʩʦʥʘ; 

D ï ʽʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ; 

Dʪ  ï (ʅ) ʧʣʦʱʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʧʦʰʢʦʜʞʝʥʦʾ ʫ ʨʘʟʽ ʦʜʠʥʠʯʥʦʛʦ 

ʧʨʦʷʚʫ ʥʝʙʝʟʧʝʢʠ, ʛʘ; 

F ï ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ ʝʢʦʛʝʦʩʠʩʪʝʤ; 

H ï ʽʥʜʝʢʩ ʐʝʥʥʦʥʘ; 

I ï ʽʥʜʝʢʩ ʨʽʟʥʦʤʘʥʽʪʪʷ ʉʽʤʧʩʦʥʘ; 

P* ï (H) ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʥʝʙʝʟʧʝʢʠ ʅ, ʦʜ.; 

q ï ʱʽʣʴʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʢɺʪ/ʤ2; 

R ï ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ; 

R2 ï ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ; 

Rm ï ʧʦʚʥʠʡ ʽʥʪʝʛʨʘʣʴʥʠʡ ʨʠʟʠʢ ʚʪʨʘʪ; 

Rsm ï ʨʠʟʠʢ ʧʦʰʢʦʜʞʝʥʥʷ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʚ  ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ, ʛʘ; 

S0 ï ʪʝʨʠʪʦʨʽʷ ʦʢʨʝʤʦʛʦ ʣʽʩʛʦʩʧʫ, ʪʠʩ. ʛʘ; 

SH ï ʧʣʦʱʘ ʧʦʞʝʞʽ, ʛʘ; 

St ï ʪʝʨʠʪʦʨʽʷ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʍʆʋʃʄɻ, ʛʘ; 

t ï ʯʘʩ (ʯʘʩʦʚʘ ʢʦʦʨʜʠʥʘʪʘ), ʩ; 

t ï ʯʘʩ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʫ, ʩ; 

Uʬ, Uʚ ï ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʤʽʥʣʠʚʦʩʪʽ ʬʦʥʦʚʠʭ (ʢʦʥʪʨʦʣʴʥʠʭ) 

ʧʘʨʘʤʝʪʨʽʚ ʽ ʚʽʜʛʫʢʽʚ; 

Vʪ (ʅ) ï ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ; 

Vʬ,Vʚ ï ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ; 

Y1, Y2, Y3,é,Yn ï ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ; 

ɽ ï ʽʥʜʝʢʩ ʚʠʨʽʚʥʝʥʦʩʪʽ ʇʽʻʣʫ; 

ʂs, gɓ1, lgɓ2, lgɓ3, 

lgɓ4 ï 

ʢʦʥʩʪʘʥʪʠ ʩʪʽʡʢʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ ʟ ʛʽʜʨʦʢʩʠʜ ʽʦʥʘʤʠ 

ʨʅ ï ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ; 

ʊ ï ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ; 

ʍ ï ʚʽʜʩʪʘʥʴ ʜʦ ʢʨʦʤʢʠ ʧʦʞʝʞʽ, ʤ; 

ʭ, ʫ, z ï ʧʨʦʩʪʦʨʦʚʽ ʢʦʦʨʜʠʥʘʪʠ ʚ ʜʝʢʘʨʪʦʚʽʡ ʩʠʩʪʝʤʽ. 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʇʦʞʝʞʽ ʚ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ, ʩʪʝʧʘʭ, ʧʦʣʷʭ ʪʘ 

ʪʦʨʬʦʚʠʱʘʭ, ʟʘʡʤʘʶʯʠ ʱʦʨʽʯʥʦ ʪʠʩʷʯʽ ʛʝʢʪʘʨʽʚ ʝʢʦʛʝʦʩʠʩʪʝʤ ʫ ʤʝʞʘʭ ʋʢʨʘʾʥʽ, 

ʻ ʜʞʝʨʝʣʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ 

ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʷʢ ʫ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʥʘ ʦʢʨʝʤʽ ʾʭ 

ʩʢʣʘʜʦʚʽ ʨʘʟʦʤ ʟ ʧʦʨʫʰʝʥʥʷʤ ʛʽʜʨʦʭʽʤʽʯʥʠʭ, ʛʝʦʭʽʤʽʯʥʠʭ ʪʘ ʪʝʧʣʦʚʠʭ ʙʘʣʘʥʩʽʚ ʫ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʈʫʡʥʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ ʧʽʜ ʜʽʻʶ 

ʧʽʨʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʟʘʛʨʦʞʫʻ ʩʪʘʣʦʤʫ 

ʨʦʟʚʠʪʢʫ ʷʢ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʟʘʟʥʘʣʘ ʪʘʢʦʾ ʜʽʾ, ʪʘʢ ʽ ʜʝʨʞʘʚʠ ʫ ʮʽʣʦʤʫ. 

ʂʽʣʴʢʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ, ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ 

ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʫ 2018 ʨʦʮʽ ʟʙʽʣʴʰʠʣʘʩʷ ʫ 2 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ 2017 ʨʦʢʦʤ (2018 ʨʽʢ ï 25,1 ʪʠʩ. ʧʦʞʝʞ, 2017 ʨʽʢ ï 12,8 ʪʠʩ. ʧʦʞʝʞ), ʘ ʾʭ 

ʧʣʦʱʘ ï ʥʘ 13,8 % (2018 ʨʽʢ ï 31 ʪʠʩ. ʛʘ, 2017 ʨʽʢ ï 26,7 ʪʠʩ. ʛʘ).  

ʇʦʞʝʞʽ ʚ ʣʽʩʘʭ, ʷʢ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʚʠʜʽʚ ʷʚʠʱ ʫ ʜʦʚʢʽʣʣʽ, ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ ʢʘʪʘʩʪʨʦʬʽʯʥʦʩʪʽ. ɺ ʋʢʨʘʾʥʽ 

ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʽʩʽʚ ʟ ʚʝʣʠʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 4 ʤʣʥ ʛʘ, ʟʦʢʨʝʤʘ ʱʦʨʦʢʫ ʬʽʢʩʫʻʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 3500 ʣʽʩʦʚʠʭ ʧʦʞʝʞ 

ʧʣʦʱʝʶ ʧʦʥʘʜ 5000 ʛʘ.  

ʊʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʩʠʣʶʶʪʴ ʩʪʝʧʦʚʽ 

ʧʦʞʝʞʽ, ʧʦʞʝʞʽ ʥʘ ʣʫʢʘʭ, ʧʦʣʷʭ ʪʘ ʭʣʽʙʥʠʭ ʤʘʩʠʚʘʭ, ʷʢʽ ʯʘʩʪʦ ʧʝʨʝʭʦʜʷʪʴ ʫ 

ʣʽʩʦʚʽ, ʪʦʨʬ'ʷʥʽ ʧʦʞʝʞʽ, ʚʠʢʣʠʢʘʶʪʴ ʧʦʞʝʞʽ ʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ, ʥʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ, 

ʪʦʱʦ. 

ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʧʦʞʝʞʽ ʥʘ ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʟʦʢʨʝʤʘ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʨʠʨʦʜʥʠʭ ʨʝʟʝʨʚʘʪʽʚ, ʫʥʽʢʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʘʨʢʘʭ, 

ʟʘʧʦʚʽʜʥʠʢʘʭ ʪʦʱʦ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʫʨʘʟʣʠʚʦʩʪʽ ʟ ʙʦʢʫ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ.  

ʇʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʽʨʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ 

ʜʦʚʢʽʣʣʷ ʽ ʚʘʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ, 
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ʦʩʢʽʣʴʢʠ ʘʩʧʝʢʪʠ ʚʽʜʥʦʚʣʝʥʥʷ ʡ ʚʽʜʪʚʦʨʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʪʽʪʪʷ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʻ 

ʥʝʚʠʨʽʰʝʥʠʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʽ, ʻ ʜʠʩʢʨʝʪʥʠʤʠ ʽ 

ʥʝʟʘʚʝʨʰʝʥʠʤʠ. 

ɺ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʠʩʢʫ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʚʠʥʠʢʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʛʣʷʜʫ ʧʨʦʮʝʩʽʚ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ 

ʩʠʩʪʝʤʥʦ, ʚʨʘʭʦʚʫʶʯʠ ʚʩʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʧʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ, ʾʭ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʤʘʩʰʪʘʙʽʚ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ 

ʪʘ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʧʦʪʨʝʙʘ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʟʘʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʚʠʨʽʰʝʥʥʶ ʷʢʦʾ ʧʨʠʩʚʷʯʝʥʘ 

ʜʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʆʩʥʦʚʥʠʭ ʟʘʩʘʜ (ʩʪʨʘʪʝʛʽʾ) 

ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫè, ʟʘʪʚʝʨʜʞʝʥʠʭ 

ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ʚʽʜ 21.12.2010 ˉ 2818-VI; çɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ ʋʢʨʘʾʥʠ ʥʘ 2000ï2015 ʨʦʢʠè, 

ʟʘʪʚʝʨʜʞʝʥʦʾ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ʚʽʜ 21.09.2000 ˉ 1989-ɯɯI; çɼʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ 

ʧʨʦʛʨʘʤʠ çʃʽʩʠ ʋʢʨʘʾʥʠè ʥʘ 2010ï2015 ʨʦʢʠè, ʟʘʪʚʝʨʜʞʝʥʦʾ ʇʦʩʪʘʥʦʚʦʶ 

ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 16.09.2009 ʨ. ˉ 977; çɼʝʨʞʘʚʥʦʾ ʩʪʨʘʪʝʛʽʾ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫè, ʟʘʪʚʝʨʜʞʝʥʦ ʾ ʇʦʩʪʘʥʦʚʦʶ 

ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 6.08.2014 ʨ. ˉ 385. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ 

ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʘʤ ʂʦʥʮʝʧʮʽʾ ɼʝʨʞʘʚʥʦʾ ʮʽʣʴʦʚʦʾ ʧʨʦʛʨʘʤʠ 

ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʟ 2016 ʜʦ 2025 ʨʦʢʫ, 

ʂʦʥʮʝʧʮʽʾ ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʥʘ 2005ï

2025 ʨʨ., ʂʦʤʧʣʝʢʩʥʦʾ ʇʨʦʛʨʘʤʠ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘ 2009ï2013 ʨʨ. ʪʘ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʜʦ 2020 
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ʨʦʢʫ. 

ɺ ʦʩʥʦʚʫ ʨʦʙʦʪʠ ʧʦʢʣʘʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ (ʅɼʈ), ʫ 

ʷʢʠʭ ʘʚʪʦʨ ʙʨʘʚ ʫʯʘʩʪʴ ʷʢ ʢʝʨʽʚʥʠʢ ʪʘ ʚʠʢʦʥʘʚʝʮʴ: ʅɼʈ çɿʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ ʚ ʤʝʞʘʭ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠè (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0105U007385); ʅɼʈ 

çʄʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʧʨʠʨʦʜʥʠʭ ʽ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ ʮʽʣʝʡ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷè (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 

0112U007571); ʅɼʈ çʄʦʜʝʣʶʚʘʥʥʷ ʩʪʘʥʫ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʪʝʨʠʪʦʨʽʡ ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷè (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0115U000505); ʅɼʈ çʄʽʥʽʤʽʟʘʮʽʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʧʨʠ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ 

ʢʘʪʘʩʪʨʦʬ (ʘʚʘʨʽʡ) ʚ ʩʠʩʪʝʤʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʚʭʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʝʢʦʣʦʛʦ-

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʟ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʪʝʭʥʦʛʝʥʥʠʭ ʢʘʪʘʩʪʨʦʬ (ʘʚʘʨʽʡ)è (ʥʦʤʝʨ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0117U004873); ʅɼʈ 

çɸʥʘʣʽʟ ʧʨʦʙʣʝʤ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʫ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʟ 

ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ ʪʘ ʪʝʭʥʦʛʝʥʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʜʦʚʢʽʣʣʷè (ʥʦʤʝʨ 

ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0117U007670). 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫʚʽʡʰʣʠ ʜʦ ʢʦʣʝʢʪʠʚʥʦʾ 

ʤʦʥʦʛʨʘʬʽʾ çʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʝʢʦʣʦʛʽʟʘʮʽʾè, ʷʢʘ 

ʚʠʢʦʥʘʥʘ ʚ ʤʝʞʘʭ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʤʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ çʅʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè (ʥʦʤʝʨ 

ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0113U000201). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ:  

ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʝʨʝʜʫʤʦʚʠ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ 
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ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʡ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ 

ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ, 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʽ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ; 

ï ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʧʦʞʝʞʘʤʠ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʋʢʨʘʾʥʠ (ʥʘ ʧʨʠʢʣʘʜʽ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ) ʪʘ ʨʦʟʨʘʭʫʚʘʪʠ ʡʦʛʦ ʦʮʽʥʢʫ; 

ï ʟô̫ ʩʫʚʘʪʠ ʯʠʥʥʠʢʠ ʪʘ ʥʘʩʣʽʜʢʠ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʜʣʷ ʚʠʜʦʚʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ 

ʪʝʭʥʦʛʝʥʥʦʾ ʜʽʾ;  

ï ʫʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʛʝʦʭʽʤʽʯʥʫ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ɺʄ) ʫ ˇʨʫʥʪʘʭ, 

ʫʨʘʞʝʥʠʭ ʧʦʞʝʞʘʤʠ; 

ï ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʥʦʟʥʽ ʤʦʜʝʣʽ ʪʘ ʦʮʽʥʢʠ ʫʪʚʦʨʝʥʥʷ ʛʝʦʭʽʤʽʯʥʠʭ ʬʦʨʤ 

ʩʧʦʣʫʢ ɺʄ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʩʪʚʦʨʠʪʠ ʢʘʨʪʫ ʘʢʪʠʚʥʦʩʪʽ ʾʭ ʤʽʛʨʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ; 

ï ʧʦʙʫʜʫʚʘʪʠ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚ 

ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ; 

ï ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ.  

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ 

ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʛʝʦʩʠʩʪʝʤ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʝʣʘʢʩʽʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʝʦʨʝʪʠʯʥʫ ʦʩʥʦʚʫ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʘʥʦʚʣʷʪʴ ʢʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ: ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʥʘʫʢʦʚʝ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ï ʧʨʠ ʬʦʨʤʫʣʶʚʘʥʥʽ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ; ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʚʩʝʙʽʯʥʠʡ ʚʧʣʠʚ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʥʘʩʣʽʜʢʠ ʾʭ ʧʨʦʷʚʫ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ. ɺʠʢʦʨʠʩʪʘʥʦ ʝʢʦʣʦʛʽʯʥʠʡ, 

ʛʝʦʭʽʤʽʯʥʠʡ ʪʘ ʽʥʰʽ ʧʽʜʭʦʜʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʠʣʦ ʧʨʦʩʪʝʞʠʪʠ 
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ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʪʘ ʟôʷʩʫʚʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʨʝʣʘʢʩʽʾ.  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʦʞ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ï ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʫ ʨʦʟʧʦʜʽʣʫ ʛʝʦʭʽʤʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ɺʄ ʝʢʦʛʝʦʩʠʩʪʝʤ; 

ʧʨʠʣʘʜʦʟʘʙʝʟʧʝʯʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʭʽʤʽʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʟʦʢʨʝʤʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʠʡ ʤʝʪʦʜ; ʨʦʟʨʘʭʫʥʢʦʚʽ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʽ ï ʜʣʷ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʽ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʦʣʷʛʘʶʪʴ ʫ ʪʘʢʦʤʫ: 

ï ʫʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ ʜʦʩʣʽʜʞʝʥʥʷ; ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʧʦʥʷʪʪʻʚʦ-

ʪʝʨʤʽʥʦʣʦʛʽʯʥʫ ʩʠʩʪʝʤʫ çʧʽʨʦʛʝʥʥʽ ʧʨʦʮʝʩʠè ʪʘ çʧʦʩʪʧʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤè; 

ï ʫʧʝʨʰʝ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʜʦʚʢʽʣʣʷ ʨʦʟʨʦʙʣʝʥʦ 

ʧʨʦʛʥʦʟʥʫ ʤʦʜʝʣʴ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʛʝʦʭʽʤʽʯʥʠʭ ʬʦʨʤ ʩʧʦʣʫʢ ɺʄ ʫ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʜʽʘʛʨʘʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʩʪʝʞʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʘʢʪʠʚʥʦʩʪʽ ʾʭ ʤʽʛʨʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ; 

ï ʫʧʝʨʰʝ ʚʠʷʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʥʦʩʥʦʾ ʧʣʦʱʽ ʧʦʞʝʞ, ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʫ ʨʝʛʽʦʥʽ, ʚʪʨʘʪ 

ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʽ ʚʽʜ ʜʽʾ ʚʦʛʥʶ, ʜʠʥʘʤʽʢʠ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʣʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʮʝʩʘʤʠ ʾʭ ʨʝʣʘʢʩʽʾ;  

ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʩʭʝʤʫ ʫʟʘʛʘʣʴʥʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʜʽʾ 

ʧʽʨʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʟ ʧʦʟʠʮʽʡ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ʫʪʦʯʥʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ 

ʚʽʜ ʬʨʦʥʪʫ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ; 
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ï ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʽʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ 

ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʪʝʭʥʦʛʝʥʥʦʾ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʨʽʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ; 

ï ʜʽʩʪʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ 

ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʨʘʭʫʥʢʫ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ (ʥʘ ʧʨʠʢʣʘʜʽ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ), ʱʦ ʜʦʟʚʦʣʷʻ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʫʨʘʞʝʥʥʷ ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʧʨʠ 

ʚʠʥʠʢʥʝʥʥʽ ʧʦʞʝʞ, ʚʠʷʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪ ̔ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʚʧʣʠʚʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʪʠ 

ʢʦʤʧʣʝʢʩ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʧʦʧʝʨʝʜʞʝʥʥʷ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʡ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʷʚʣʝʥʽ ʥʘ ʾʭ 

ʦʩʥʦʚʽ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʡ ʚʠʟʥʘʯʝʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʜʚʠʱʠʪʴ ʩʪʫʧʽʥʴ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʟ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ, ʘ ʨʦʟʨʘʭʦʚʘʥʽ ʨʽʚʥʽ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ 

ʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʽ ʧʠʪʦʤʠʡ ʪʝʭʥʦʛʝʥʥʠʡ ʨʠʟʠʢ ʫʨʘʞʝʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ 

ʍʘʨʢʽʚʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʣʽʩʦʚʦʛʦ ʽ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʜʦʟʚʦʣʷʶʪʴ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʫʨʘʞʝʥʥʷ ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʧʦʞʝʞ ʪʘ ʟʘʩʪʦʩʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʧʦʧʝʨʝʜʞʝʥʥʷ ʾʭ 

ʚʠʥʠʢʥʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ɯʟʶʤʩʴʢʠʤ ʈɺ ɻʋ 

ɼʉʅʉ ʋʢʨʘʾʥʠ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʜʦʚʽʜʢʘ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 4 ʣʠʩʪʦʧʘʜʘ 

2016 ʨʦʢʫ ˉ 400/1057). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʣʽʩʦʛʦʩʧʦʜʘʨʩʪʚ, 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʍʘʨʢʽʚʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʣʽʩʦʚʦʛʦ ʽ ʤʠʩʣʠʚʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʡ ʚʧʨʦʚʘʜʠʪʠ ʫ ʧʨʘʢʪʠʢʫ ʜʽʷʣʴʥʦʩʪʽ ʜʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 



 43 

çɯʟʶʤʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè (ʜʦʚʽʜʢʘ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 8 ʞʦʚʪʥʷ 2018 

ʨʦʢʫ ˉ1434). 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʦʪʠʯʥʦʛʦ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʝʨʠʪʦʨʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çɼʝʩʥʷʥʩʴʢʦ-

ʉʪʘʨʦʛʫʪʩʴʢʠʡè ʡ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʥʽʧʨʦʚʩʴʢʦ-ʆʨʽʣʴʩʴʢʠʡè ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʦʭʦʨʦʥʠ (ʜʦʚʽʜʢʘ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʜ 2 ʞʦʚʪʥʷ 2018 ʨʦʢʫ ˉ153). 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʟ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ ʚʨʘʭʦʚʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʧʘʨʪʠʩʠʧʘʪʠʚʥʦʛʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʣʷ 

ʤʽʩʮʝʚʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ ʋʢʨʘʾʥʠ, ʱʦ ʫʢʣʘʜʝʥʽ ɻʨʦʤʘʜʩʴʢʦʶ ʩʧʽʣʢʦʶ 

çʉʣʦʙʦʞʘʥʩʴʢʽ ʩʪʨʘʪʝʛʽʾè ʚ ʤʝʞʘʭ ʧʨʦʝʢʪʫ çImproving the local governance in the 

Pisochinsky amalgamated community in Kharkiv region through creation and adoption 

of a participatory development strategyè, ʷʢʠʡ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʬʽʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ 

ʋʨʷʜʫ ʂʘʥʘʜʠ ʟʛʽʜʥʦ ʛʨʘʥʪʦʚʦʾ ʫʛʦʜʠ ˉCFLI-2018-KYIV -0002 ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʘʨʪʠʩʠʧʘʪʠʚʥʽʡ ʩʪʨʘʪʝʛʽʾ ʇʽʩʦʯʠʥʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʦʙôʻʜʥʘʥʦʾ 

ʛʨʦʤʘʜʠ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2018 ʨʦʮʽ ʫ ʨʦʟʜʽʣʽ, ʧʨʠʩʚʷʯʝʥʦʤʫ ʦʭʦʨʦʥʽ 

ʜʦʚʢʽʣʣʷ ʚʽʜ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʜʦʚʽʜʢʘ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 1 ʞʦʚʪʥʷ 

2018 ʨʦʢʫ ˉ 01ʅ-08\18). 

ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʦʟʨʦʙʢʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜ 

ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ-ʝʢʦʣʦʛʽʚ ʥʘ ʙʘʟʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 15 

ʞʦʚʪʥʷ 2018 ʨʦʢʫ), ʟʦʢʨʝʤʘ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʜʠʩʮʠʧʣʽʥ çɽʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ 

ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè, çʄʦʥʽʪʦʨʠʥʛ ʜʦʚʢʽʣʣʷè, çʊʝʭʥʦʛʝʥʥʘ ʙʝʟʧʝʢʘ 

ʜʝʨʞʘʚʠè, ʘ ʪʘʢʦʞ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʽʤʝʥʽ ʉʝʤʝʥʘ ʂʫʟʥʝʮʷ ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʜʠʩʮʠʧʣʽʥ çɽʢʦʣʦʛʽʷè, çɹʝʟʧʝʢʘ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽè, çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 5 ʞʦʚʪʥʷ 2018 

ʨʦʢʫ). 
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ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʘʚʪʦʨʘ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʦ 

ʚʠʢʦʥʘʥʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʫ ʷʢʦʤʫ ʨʝʘʣʽʟʦʚʘʥʝ ʘʚʪʦʨʩʴʢʝ ʙʘʯʝʥʥʷ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʽʡ ʜʽʾ, ʚʠʢʣʠʢʘʥʽʡ ʧʦʞʝʞʘʤʠ. ʋ ʨʦʙʦʪʽ 

ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʷʜ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ ʱʦʜʦ ʾʭ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʧʦʞʝʞ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʪʝʦʨʝʪʠʯʥʫ ʦʩʥʦʚʫ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʠʩʝʨʪʘʥʪ ʙʨʘʚ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʧʦʣʴʦʚʠʭ, ʣʘʙʦʨʘʪʦʨʥʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʢʘʤʝʨʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʥʽ ʩʪʘʪʠʩʪʠʯʥʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʧʦʙʫʜʦʚʽ ʢʘʨʪʦʩʭʝʤ ʪʘ ʘʥʘʣʽʟʽ ʡ ʫʟʘʛʘʣʴʥʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʋʩʽ ʚʠʢʣʘʜʝʥʽ ʫ ʪʝʢʩʪʽ ʨʦʙʦʪʠ ʚʠʩʥʦʚʢʠ ʪʘ ʧʦʣʦʞʝʥʥʷ ʦʪʨʠʤʘʥʽ 

ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ. ɯʟ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʜʦʙʫʚʘʯʝʤ ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʦʜʘʥʽ ʣʠʰʝ ʪʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʧʦʣʦʞʝʥʥʷ, 

ʷʢʽ ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ ʪʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʡʦʛʦ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɺʥʝʩʦʢ ʜʠʩʝʨʪʘʥʪʘ ʚ ʨʦʙʦʪʘʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʥʘʚʝʜʝʥʠʡ ʫ 

ʩʧʠʩʢʫ ʧʨʘʮʴ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ (ɼʦʜʘʪʦʢ ɸ). 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʡ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ 65 ʥʘʫʢʦʚʠʭ ʪʘ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʚʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʨʽʚʥʷ: 

ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʏʦʨʥʦʙʠʣʴʩʴʢʘ ʢʘʪʘʩʪʨʦʬʘ ʪʘ 

ʾʾ ʚʧʣʠʚ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʋʢʨʘʾʥʽè (ʤ. ʍʘʨʢʽʚ, ɸʎɿʋ, 2006 ʨ.); 

ʄʽʞʥʘʨʦʜʥʦʤʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʤʫ ʩʝʤʽʥʘʨʽ çRiadenie bezpeļnosti zloģitĨch 

syst®movè (LiptovskĨ Mikul§ġ, ʉʣʦʚʘʯʯʠʥʘ, 2009 ï 2014 ʨʨ.); 15-ʡ ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çRieġenie kr²zovĨch situ§ci² v ġpecifickom prostred²è (Ģilina, 

ʉʣʦʚʘʯʯʠʥʘ, 2010 ʨ.); ɯʍ-ʡ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çɹʝʟʧʝʢʘ ʞʠʪʪʷ ʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ï ʦʩʚʽʪʘ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (ʤ. ʃʴʚʽʚ, ʃʅʋ 

ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, 2010 ʨ.); 5-ʡ ʄʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çBezpeļnostn® F·rum 

2012è (Bansk§ Bystrica, ʉʣʦʚʘʯʯʠʥʘ, 2012 ʨ.); Riadenie bezpeļnosti zloģitĨch 

syst®mov 2012 L. Mikul§Œ, LiptovskĨ Mikul§ġ, ʉʣʦʚʘʯʯʠʥʘ, 2012 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ 
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ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɽʢʦʣʦʛʦ-ʧʨʘʚʦʚʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʨʝʛʽʦʥʽʚè (ʤ. ʍʘʨʢʽʚ, ʍʅɸɼʋ, 2010ï2012 ʨʨ.); ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʈʝʛʽʦʥ: ʩʪʨʘʪʝʛʽʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫè (ʤ. 

ʍʘʨʢʽʚ, ʍʅʋ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ, 2010ï2012 ʨʨ., 2015 ʨ., 2016 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʆʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʛʽʦʥʽʚ ʷʢ ʫʤʦʚʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠè (ʤ. ɿʘʧʦʨʽʞʞʷ, ɿʅʋ, 

2010ï2012 ʨʨ.); ɺʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʊʘʣʽʾʚʩʴʢʠʭ ʯʠʪʘʥʥʷʭ (ʤ. ʍʘʨʢʽʚ, ʍʅʋ 

ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ, 2010ï2016 ʨʨ.); 10-ʡ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɹʝʟʧʝʢʘ ʞʠʪʪʷ ʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ï ʦʩʚʽʪʘ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (ʤ. 

ʂʠʾʚ, ʅɸʋ, 2011 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʆʭʦʨʦʥʘ ʜʦʚʢʽʣʣʷ ʪʘ 

ʧʨʦʙʣʝʤʠ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷè (ʤ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, 

ʂʇʇʋ ʽʤʝʥʽ ɯʚʘʥʘ ʆʛʽʻʥʢʘ, 2011 ʨ.); ʍɯ-ʡ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɹʝʟʧʝʢʘ ʞʠʪʪʷ ʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ï ʦʩʚʽʪʘ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (ʤ. 

ɼʦʥʝʮʴʢ, ɼʦʥʅʋ, 2012 ʨ.); 2-ʤʫ ʄʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ çɿʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɽʥʝʨʛʦʦʱʘʜʥʽʩʪʴ. ɿʙʘʣʘʥʩʦʚʘʥʝ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷè (ʤ. ʃʴʚʽʚ, 

ʅʋ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 2012 ʨ.); ɯʍ-ʽʡ, XII-ʽʡ, XIɯI-ʽʡ, XIV-ʽʡ ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠè (ʤ. ʂʨʝʤʝʥʯʫʢ, 

ʂʨʅʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ, 2012 ʨ., 2015ï2017 ʨʨ.); XI-ʤʫ ʟ'ʾʟʜʽ 

ʋʢʨʘʾʥʩʴʢʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʪʦʚʘʨʠʩʪʚʘ (ʤ. ʂʠʾʚ, ʂʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, 

2013 ʨ.); ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʫʢʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʝʨʘʪʠʚʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ (ʪʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ)è (ʤ. ʍʘʨʢʽʚ, ʅʋʎɿʋ, 

2014 ʨ.); ʍɯɯɯ-ʡ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɹʝʟʧʝʢʘ ʞʠʪʪʷ ʽ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ï ʦʩʚʽʪʘ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (ʤ. ʂʠʾʚ, ʅɸʋ, 2014 ʨ.); ɯʍ 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʠʩʚʷʯʝʥʽʡ 15-ʨ̔ ʯʯʶ ʩʪʚʦʨʝʥʥʷ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çʉʢʦʣʽʚʩʴʢʽ ɹʝʩʢʠʜʠè çɿʙʝʨʝʞʝʥʥʷ ʪʘ 

ʚʽʜʪʚʦʨʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡè (ʤ. ʃʴʚʽʚ, ʅʇʇ 

çʉʢʦʣʽʚʩʴʢʽ ɹʝʩʢʠʜʠè, 2014 ʨ.); ʍV-ʽʡ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ çɹʝʟʧʝʢʘ ʞʠʪʪʷ ʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ï ʦʩʚʽʪʘ, ʥʘʫʢʘ, ʧʨʘʢʪʠʢʘè (ʤ. 

ʂʠʾʚ, ʅɸʋ, 2016 ʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɽʢʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʩʦʚʠʭ ʙʽʦʛʝʦʮʝʥʦʟʽʚ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠè (ʤ. ɼʥʽʧʨʦ, ɼʅʋ, 



 46 

2016 ʨ.); ʍïʍʍI ʄʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ çɽʢʦʣʦʛʽʷ, 

ʦʭʦʨʦʥʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ: 

ʦʩʚʽʪʘ ï ʥʘʫʢʘ ï ʚʠʨʦʙʥʠʮʪʚʦè (ʤ. ʍʘʨʢʽʚ, ʍʅʋ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ, 2007ï2018 

ʨʨ.); ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. ʅ. ʂʘʨʘʟʽʥʘ (ʍʘʨʢʽʚ, 2010ï2018 ʨʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʣʘʜʝʥʽ ʫ 59 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʟ ʷʢʠʭ: 43 ʩʪʘʪʪʽ, ʟʦʢʨʝʤʘ 23 ʩʪʘʪʪʽ ï ʫ 

ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ ʪʘ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ ʜʝʨʞʘʚ ʟ 

ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 18 ʩʪʘʪʝʡ ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʽʟ ʧʝʨʝʣʽʢʫ ʄʆʅ 

ʋʢʨʘʾʥʠ ʟ ʛʝʦʛʨʘʬʽʯʥʠʭ, ʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʱʦ ʜʦʜʘʪʢʦʚʦ 

ʚʠʩʚʽʪʣʶʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 2 ʩʪʘʪʪʽ ï ʫ ʚʠʜʘʥʥʷʭ, ʱʦ 

ʽʥʜʝʢʩʫʶʪʴʩʷ ɹɼ Web of Science Core Collection; 16 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʫ ʤʘʪʝʨʽʘʣʘʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, ʧôʷʪʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ 

ʜʦʜʘʪʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ï 399 ʩʪʦʨʽʥʦʢ, ʟ ʥʠʭ 266 ʩʪʦʨʽʥʦʢ 

ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʤʽʩʪʠʪʴ 76 ʨʠʩʫʥʢʽʚ ʽ 42 ʪʘʙʣʠʮʽ, ʟ ʷʢʠʭ 

8 ʨʠʩʫʥʢʽʚ ʪʘ 12 ʪʘʙʣʠʮʴ ʟʘʡʤʘʶʪʴ ʦʢʨʝʤʽ ʩʪʦʨʽʥʢʠ, 390 ʥʘʡʤʝʥʫʚʘʥʴ ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʥʘ 41 ʩʪʦʨʽʥʮʽ ʪʘ 10 ʜʦʜʘʪʢʽʚ ʥʘ 42 ʩʪʦʨʽʥʢʘʭ. 
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯɿ ɽʂʆʃʆɻɯʏʅʆɰ ʇʈʆɹʃɽʄɸʊʀʂʀ ɼʆʉʃɯɼɾɽʅʔ 

ʊɽʍʅʆɻɽʅʅʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ ʇɯʈʆɻɽʅʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ 

ʅɸ ɽʂʆɻɽʆʉʀʉʊɽʄʀ  

 

ɻʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ, ʟʨʦʩʪʘʥʥʷ ʧʨʦʤʠʩʣʦʚʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘʩʝʣʝʥʥʷ ʫ ʤʽʩʪʘʭ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ ʙʽʣʴʰʦʩʪʽ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʜʦ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʱʘʙʣʷ, ʜʝ 

ʧʨʘʢʪʠʯʥʦ ʥʝʨʝʘʣʴʥʝ ʾʭ ʚʽʜʪʚʦʨʝʥʥʷ, ʧʦʩʠʣʠʣʠ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʨʦʟʚʠʪʢʦʤ 

ʝʢʦʥʦʤʽʢʠ ʡ ʩʪʘʥʦʤ ʜʦʚʢʽʣʣʷ. ʇʦʩʪʽʡʥʝ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʫʥʘʩʣʽʜʦʢ ʪʝʭʥʦʛʝʥʥʦʾ ʚʧʣʠʚʫ ʣʶʜʠʥʠ 

ʧʨʠʚʝʣʦ ʜʦ ʩʫʪʪʻʚʦʛʦ ʨʦʩʪʫ ʢʽʣʴʢʦʩʪʽ ʡ ʤʘʩʰʪʘʙʽʚ ʪʝʭʥʦʛʝʥʥʠʭ ʢʘʪʘʩʪʨʦʬ ʪʘ 

ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʥʘ ʧʣʘʥʝʪʽ [5, 83, 127, 203, 247, 363, 364].  

 

1.1 ɸʥʘʣʽʟ ʜʝʬʽʥʽʮʽʡ ʦʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʪʝʨʤʽʥʽʚ ʪʘ ʧʦʥʷʪʴ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ 

ʝʢʦʛʝʦʩʠʩʪʝʤʠ 

 

ɺʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʛʝʥʥʠʭ ʡ ʧʨʠʨʦʜʥʠʭ ʅʉ 

ʧʦʪʨʝʙʫʻ ʩʫʪʪʻʚʦʾ ʫʚʘʛʠ ʟʽ ʩʪʦʨʦʥʠ ʥʘʫʢʦʚʮʽʚ ʪʘ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʟʨʦʙʠʣʠ ʫʢʨʘʾʥʩʴʢʽ 

ʚʯʝʥʽ, ʩʝʨʝʜ ʷʢʠʭ ʟʦʢʨʝʤʘ, ʗ. ɹ. ʆʣʽʡʥʠʢ [223], ɺ.ʖ. ʅʝʢʦʩ [39, 215, 216], 

ɸ. ʄ. ʄʝʣʴʥʠʯʫʢ [223], ɺ. ɸ. ɹʦʢʦʚ [304], ʄ. ɼ. ɻʨʦʜʟʠʥʩʴʢʠʡ [99, 100], 

ʃ. ɻ. ʈʫʜʝʥʢʦ [257], ɹ. ʄ. ɼʘʥʠʣʠʰʠʥ [107, 108], ɻ. ɯ. ɼʝʥʠʩʠʢ [109], 

ʆ. ʃ. ɼʨʦʥʦʚʘ [116], ɻ. ɯ. ʈʫʜʴʢʦ [258] ʪʘ ʨʷʜ ʽʥʰʠʭ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚʠʭʦʜʷʯʠ ʟ ʥʘʚʝʜʝʥʦʾ ʤʝʪʠ ʩʬʦʨʤʫʣʶʻʤʦ ʧʦʥʷʪʪʷ 

çʝʢʦʛʝʦʩʠʩʪʝʤʘè. ɿ ʢʣʘʩʠʯʥʠʭ ʧʦʟʠʮʽʡ ʩʝʨʝʜ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʫ ʜʦʚʢʽʣʣʽ 

ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʛʝʦʩʠʩʪʝʤʠ. ʌʽʛʫʨʫʶʯʠ ʥʝʧʦʜʽʣʴʥʠʤʠ ʪʘ, ʚʦʜʥʦʯʘʩ, 

ʧʦʪʨʝʙʫʶʯʠ ʨʦʟʧʦʜʽʣʫ ʥʘ ʧʽʜʣʝʛʣʽ ʩʠʩʪʝʤʠ ʡ ʧʽʜʩʠʩʪʝʤʠ, ʛʝʦʩʠʩʪʝʤʠ 

ʦʭʦʧʣʶʶʪʴ ʚʩʶ ɹʽʦʩʬʝʨʫ ʡ ʧʦʨʫʯ ʟ̔ ʜʘʥʠʤ ʽʩʥʫʶʪʴ ʫ ʷʢʦʩʪʽ ʥʝʟʘʣʝʞʥʦʛʦ 
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ʩʝʛʤʝʥʪʘ, ʥʝʟʘʣʝʞʥʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ ʥʝʟʥʘʯʥʦʤʫ, ʮʽʣʢʦʚʠʪʦ ʥʝʟʥʘʯʥʦʤʫ 

ʧʨʦʩʪʦʨʽ. ʆʪʞʝ, ʚ ʷʢʦʩʪʽ ʫʟʘʛʘʣʴʥʝʥʦʾ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʦʜʠʥʠʮʽ ʧʨʠʨʦʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʝʦʩʠʩʪʝʤʘ ï çʟʝʤʥʠʡ ʧʨʦʩʪʽʨ ʫʩʽʭ 

ʨʦʟʤʽʨʥʦʩʪʝʡ, ʜʝ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʨʦʜʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʚ'ʷʟʢʫ ʦʜʠʥ ʟ 

ʦʜʥʠʤ ʽ ʷʢ ʧʝʚʥʘ ʮʽʣʽʩʥʽʩʪʴ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʢʦʩʤʽʯʥʦʶ ʩʬʝʨʦʶ ʽ ʣʶʜʩʴʢʠʤ 

ʩʫʩʧʽʣʴʩʪʚʦʤè [281].  

ɿ ʥʘʫʢʦʚʠʭ ʧʦʛʣʷʜʽʚ ɺ.ɹ. ʉʦʯʘʚʠ, ʮʝʥʪʨʘʣʴʥʠʤ ʨʦʟʜʽʣʦʤ ʚʯʝʥʥʷ ʧʨʦ 

ʛʝʦʩʠʩʪʝʤʠ ʻ ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʢʦʪʨʝ ʚʽʜʢʨʠʚʘʻ 

ʧʨʷʤʠʡ ʰʣʷʭ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʚʧʣʠʚʫ ʣʶʜʠʥʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʝʦʩʠʩʪʝʤ, ʜʦʧʦʤʘʛʘʻ ʨʦʟʢʨʠʪʠ ʤʝʭʘʥʽʟʤʠ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʚʧʣʠʚʽʚ ʥʘ ʧʨʠʨʦʜʫ [281]. ʇʦʨʷʜ ʟ ʪʠʤ, ʛʝʦʩʠʩʪʝʤʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʥʘ 

ʨʽʚʥʽ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʇʊʂ), ʪʘʢ ʽ ʥʘ ʨʽʚʥʽ ʣʘʥʜʰʘʬʪʫ. 

ɹʽʣʴʰ ʪʦʛʦ, ʛʝʦʩʠʩʪʝʤʫ ʤʦʞʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʠʥʦʥʽʤ çʧʨʠʨʦʜʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʇʊʂ)è [269], ʪʘʢ ʽ ʚ ʰʠʨʦʢʦʤʫ ʪʨʘʢʪʫʚʘʥʥʽ ʟ 

ʧʦʟʠʮʽʡ ɸ. ɼ. ɸʨʤʘʥʜʘ [13], ʚʞʠʚʘʥʝ ʩʧʦʣʫʯʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʥʘʫʢʦʚʠʭ ʪʝʨʤʽʥʽʚ 

ʚʩʝʙʽʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ.  

ʇʽʜ çʛʝʦʩʠʩʪʝʤʦʶè ʪʘʢʦʞ ʚʞʠʚʘʶʪʴ ʱʝ ʩʚʦʻʨʽʜʥʫ ʢʦʤʧʣʝʢʩʥʫ 

ʪʝʨʠʪʦʨʽʘʣʴʥʫ ʬʦʨʤʘʮʽʶ ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʽ ʚʟʘʻʤʦʜʽʶʯʠʭ ʩʢʣʘʜʦʚʠʭ ʧʽʜʩʠʩʪʝʤ 

(ʧʨʠʨʦʜʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ), ʱʦ ʧʦʻʜʥʘʥ ̔ ʻʜʥʽʩʪʶ ʪʝʨʠʪʦʨʽʾ ʡ 

ʝʚʦʣʶʮʽʻʶ ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʢʫ ʦʩʦʙʣʠʚʦʾ ʚʟʘʻʤʦʜʽʾ ʧʨʠʨʦʜʠ ʪʘ 

ʩʫʩʧʽʣʴʩʪʚʘ ʫ ʨʝʘʣʴʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚʘʭ [18, 257]. 

ʋ ʥʘʰ ʯʘʩ, ʢʦʣʠ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʨʦʩʪʘʥʥʷ ʩʧʦʞʠʚʘʥʥʷ 

ʜʦʩʷʛʣʠ ʨʦʟʤʽʨʽʚ, ʟʘʛʨʦʟʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʦʶ ʢʘʪʘʩʪʨʦʬʦʶ, ʘ ʣʶʜʩʴʢʠʡ ʯʠʥʥʠʢ 

ʩʪʘʚ ʛʨʘʪʠ ʯʠ ʥʝ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʞʠʪʪʽ ʧʨʠʨʦʜʠ, ʥʘ ʜʫʤʢʫ ʆ.ʆ. ʂʦʥʦʚʘʣʦʚʘ, 

ʧʦʥʷʪʪʷ ʛʝʦʩʠʩʪʝʤʠ ʜʦʮʽʣʴʥʦ ʨʦʟʚʠʥʫʪʠ ʜʦ ʝʢʦʛʝʦʩʠʩʪʝʤʠ. ʆʩʪʘʥʥʷ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʮʶ çʧʝʚʥʫ ʮʽʣʽʩʥʽʩʪʴè ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʷʢ 

ʨʽʚʥʦʮʽʥʥʦʛʦ ʧʘʨʪʥʝʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʪʽʡʢʽʩʪʴ (ʚʠʤʫʰʝʥʦʛʦ ʚʽʜʧʦʚʽʜʘʪʠ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ), ʚʪʷʛʫʻʪʴʩʷ, ʽʥʪʝʛʨʫʻʪʴʩʷ 

ʧʨʦʞʠʚʘʻ ʚ ʤʽʩʮʽ ʾʾ ʜʠʩʣʦʢʘʮʽʾ ʣʶʜʠʥʘ (ʩʫʩʧʽʣʴʩʪʚʦ) ʟʽ ʩʚʦʻʶ ʝʥʝʨʛʝʪʠʢʦʶ ʽ 

ʤʝʥʪʘʣʴʥʽʩʪʶ. ʋ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ ʚʚʝʜʝʥʥʷ ʮʴʦʛʦ ʧʦʥʷʪʪʷ 
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ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʩʠʩʪʝʤʠ ʚʽʜʩʪʘʣʦʾ ʽ ʞʠʚʦʾ ʧʨʠʨʦʜʠ, ʪʨʘʜʠʮʽʡʥʦ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʟʥʘʥʴ ï ʧʨʠʨʦʜʥʠʯʠʭ, ʪʝʭʥʽʯʥʠʭ ʽ ʛʫʤʘʥʽʪʘʨʥʠʭ, ʟ ʽʩʪʦʪʥʦ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤ ʘʧʘʨʘʪʦʤ, ʧʽʜ ʦʜʥʠʤ ʢʫʪʦʤ ʟʦʨʫ [157]. ɺʣʘʩʥʝ, ʟ 

ʮʽʻʶ ʤʝʪʦʶ ʽ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ çʝʢʦʛʝʦʩʠʩʪʝʤʠè. ʆʪʞʝ, çʝʢʦʛʝʦʩʠʩʪʝʤʠè ï ʮʝ 

ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʝʞʘʭ ʙʽʦʩʬʝʨʠ ʚʟʘʻʤʦʟʘʣʝʞʥʽ ʛʝʦ-, ʙʽʦ- ʽ ʘʥʪʨʦʧʦʩʠʩʪʝʤʠ 

ʨʽʟʥʦʛʦ ʨʘʥʛʫ. ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʽʻʨʘʨʭʽʾ ʤʥʦʞʠʥ ʥʘʡʜʨʽʙʥʽʰʠʭ ʯʘʩʪʠʥʦʢ 

(ʝʣʝʤʝʥʪʽʚ), ʦʙ'ʻʜʥʘʥʠʭ ʫ ʩʫʙʩʠʩʪʝʤʠ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʨʘʥʛʫ ʪʘ ʚʽʢʫ, ʷʢʽ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʚʽʜʢʨʠʪʽ ʜʣʷ ʝʥʝʨʛʦʦʙʤʽʥʫ ʽ ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʚʠʟʥʘʯʘʶʯʠ 

ʜʝʪʝʨʤʽʥʽʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʟʚ'ʷʟʢʽʚ, ʟ ʽʥʰʦʛʦ ï ʤʘʶʪʴ ʧʝʚʥʫ ʟʘʢʨʠʪʽʩʪʴ ʽ ʜʽʶʪʴ 

ʩʘʤʦʩʪʽʡʥʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ, ʧʽʜʢʦʨʷʶʯʠʩʴ ʚ ʢʦʣʝʢʪʠʚʥʦʤʫ 

ʧʦʚʝʜʽʥʮʽ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ [157]. 

ʇʽʜ çʪʝʭʥʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤè ʨʦʟʫʤʽʻʪʴʩʷ ï ʩʪʫʧʽʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʝʭʥʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʉʫʪʪʻʚʠʡ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ ʫʯʠʥʷʶʪʴ ʛʽʨʥʠʯʦ-ʚʠʜʦʙʫʚʥʽ, 

ʝʥʝʨʛʝʪʠʯʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʨʦʤʠʩʣʦʚʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ, ʧʨʦʤʠʩʣʦʚʦ-

ʤʽʩʴʢʽ ʘʛʣʦʤʝʨʘʮʽʾ ʽ ʪ.ʽ. ʆʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ 

ʻ ʩʢʠʜ ʩʪʽʯʥʠʭ ʚʦʜ, ʚʠʢʠʜʠ ʪʚʝʨʜʠʭ  ̔ ʛʘʟʦʧʦʜʽʙʥʠʭ ʩʧʦʣʫʢ ʚ ʘʪʤʦʩʬʝʨʫ, 

ʩʢʣʘʜʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʭʽʤʽʟʘʮʽʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ, ʨʦʟʨʦʙʢʘ 

ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʽ ʪ.ʽ. [208]. ʅʘʡʯʘʩʪʽʰʝ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʪʝʭʥʦʛʝʥʥʠʭ 

ʢʘʪʘʩʪʨʦʬ, ʘʚʘʨʽʡ ʪʦʱʦ. 

ɸʥʘʣʽʟʫʚʘʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ ï ʮʝ ʩʢʣʘʜʥʠʡ 

ʧʨʦʮʝʩ, ʱʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʬʦʨʤ ʣʶʜʩʴʢʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ. ʋ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʚ ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ [292].  

ʇʨʦʪʝ ʨʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫʪʨʫʜʥʶʻʪʴʩʷ ʟ̔ ʥʝʩʪʘʯʝʶ 

ʜʦʟʚʽʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʙʨʘʢʦʤ ʦʩʪʘʥʥʽʭ ʤʝʪʦʜʠʢ ʪʘ ʦʮʽʥʢʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, 

ʱʦ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʘʢʫʤʫʣʴʦʚʘʥʦ ʮʽʥʥ ̔ʤʘʪʝʨʽʘʣʠ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥ ɹ

ʥʝʨʽʜʢʦ ʥʝ ʚʽʜʧʦʚʽʜʥʽ. ʎʝ ʩʧʦʥʫʢʘʣʦ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʽʨʦʛʝʥʥʠʡ ʯʠʥʥʠʢ ʥʝ 
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ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʠʩʪʝʤʥʦ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʭʦʯʘ ʩʫʪʪʻʚʘ ʢʽʣʴʢʽʩʪʴ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʩʧʨʠʯʠʥʝʥʠʭ 

ʜʽʻʶ  ʚʦʛʥʶ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ. 

ɿʘ ʩʠʩʪʝʤʥʠʤ ʧʽʜʭʦʜʦʤ ʧʽʜ çʥʘʜʟʚʠʯʘʡʥʦʶ ʩʠʪʫʘʮʽʻʶè ʨʦʟʫʤʽʶʪʴ ʩʪʘʥ 

ʧʝʚʥʦʾ ʩʠʩʪʝʤʠ ʟ ʧʦʨʫʰʝʥʠʤʠ ʩʘʤʦʨʝʛʫʣʶʚʘʣʴʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʪʘ ʨʦʟʽʨʚʘʥʠʤʠ 

ʚʟʘʻʤʦʟʚôʷʟʢʘʤʠ ʤʽʞ ʾʾ ʩʢʣʘʜʦʚʠʤʠ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʝʚʥʦʛʦ 

ʚʠʜʫ ʥʝʙʝʟʧʝʢʠ ʡ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ ʯʠ ʩʧʨʠʯʠʥʷ̒  ʚʪʨʘʪʫ  ̔ ʚʪʨʘʪʠ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ, ʣʶʜʩʴʢʽ ʫʪʨʘʪʠ, ʟʙʠʪʢʠ ʟʜʦʨʦʚôʶ ʣʶʜʝʡ, ʧʦʨʫʰʝʥʥʷ 

ʷʢʦʩʪʽ  ̔ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ. ɼʠʩʧʨʦʧʦʨʮʽʷ ʡ ʥʘʧʨʫʞʝʥʽʩʪʴ ʚ 

ʟʚôʷʟʢʘʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ  ̔ ʧʨʠʨʦʜʥʠʭ ʩʢʣʘʜʦʚʠʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʅʉ. ʂʦʤʧʣʝʢʩʥʠʡ ʤʝʭʘʥʽʟʤ ʚʠʥʠʢʥʝʥʥʷ ʅʉ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ 

ʪʝʭʥʦʛʝʥʥʽ ʯʠʥʥʠʢʠ ʚ ʯʠʩʣʝʥʥʠʭ ʚʠʧʘʜʢʘʭ ʻ ʧʝʨʰʦʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʅʉ [257].  

ʆʜʥʘʢ, ʻ ʚ ʥʘʷʚʥʦʩʪʽ ʦʬʽʮʽʡʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ çʥʘʜʟʚʠʯʘʡʥʘ 

ʩʠʪʫʘʮʽʷè, ʱʦ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʞʠʪʪʷ ʪʘ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʝʡ ʥʘ ʦʢʨʝʤʽʡ ʪʝʨʠʪʦʨʽʾ ʯʠ ʦʙ'ʻʢʪʽ ʥʘ ʥʽʡ ʘʙʦ ʥʘ ʚʦʜʥʦʤʫ ʦʙ'ʻʢʪʽ, ʩʧʨʠʯʠʥʝʥʝ 

ʘʚʘʨʽʻʶ, ʢʘʪʘʩʪʨʦʬʦʶ, ʩʪʠʭʽʡʥʠʤ ʣʠʭʦʤ ʯʠ ʽʥʰʦʶ ʥʝʙʝʟʧʝʯʥʦʶ ʧʦʜʽʻʶ, 

ʟʦʢʨʝʤʘ ʝʧʽʜʝʤʽʻʶ, ʝʧʽʟʦʦʪʽʻʶ, ʝʧʽʬʽʪʦʪʽʻʶ, ʧʦʞʝʞʝʶ, ʱʦ ʧʨʠʟʚʝʣʦ (ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ) ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ, ʟʘʛʨʦʟʠ ʞʠʪʪʶ ʪʘ 

ʟʜʦʨʦʚ'ʶ ʣʶʜʝʡ, ʾʭ ʟʘʛʠʙʝʣʽ, ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʫʪʨʘʪ, ʘ ʪʘʢʦʞ ʜʦ 

ʥʝʤʦʞʣʠʚʦʩʪʽ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʯʠ ʦʙ'ʻʢʪʽ, ʚʝʜʝʥʥʷ ʪʘʤ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ [145]. 

ʇʽʜ ʥʘʜʟʚʠʯʘʡʥʦʶ ʩʠʪʫʘʮʽʻʶ, ʫ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʚʥʘ 

ʟʤʽʥʘ ʧʦʻʜʥʘʥʥʷ ʫʤʦʚ ʽ ʦʙʩʪʘʚʠʥ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ (ʧʦʪʝʥʮʽʡʥʝ ʽ 

ʬʘʢʪʠʯʥʝ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʣʶʜʩʴʢʠʭ ʞʝʨʪʚ, ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʪʨʘʪ ʽ ʧʦʨʫʰʝʥʥ ̫

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [148]. 

ʅʘ ʜʫʤʢʫ ɭ. ɺ. ʍʣʦʙʠʩʪʦʚʘ, çʥʘʜʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷè ï ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ 

ʧʦʜʽʷ, ʧʨʠ ʷʢ̔ʡ ʚʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ ʩʢʝʨʫʚʘʪʠ ʾʾ ʧʨʦʪʽʢʘʥʥʷ, ʧʨʠʨʦʜʥʦʛʦ ʘʙʦ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ 
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ʚʪʨʘʪ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʫʡʥʫʚʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʽ ʩʪʚʦʨʝʥʠʭ ʣʶʜʠʥʦʶ ʦʙôʻʢʪʽʚ, 

ʟʘʙʨʫʜʥʝʥʥʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʘʛʠʙʝʣʽ ʘʙʦ ʪʨʘʚʤʘʤ ʣʶʜʝʡ, 

ʥʝʛʘʪʠʚʥʠʤ ʩʦʮʽʘʣʴʥʠʤ ʥʘʩʣʽʜʢʘʤ [321].  

ɿʛʽʜʥʦ ʖ. ʆ. ʏʠʨʚʠ, çʥʘʜʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷè ï ʮʝ ʩʧʨʠʯʠʥʝʥʘ ʯʠʥʥʠʢʦʤ 

ʥʝʙʝʟʧʝʢʠ ʩʠʪʫʘʮʽʷ, ʧʨʠ ʷʢ̔ʡ ʥʘ ʜʘʥ̔ʡ ʪʝʨʠʪʦʨʽʾ, ʘʢʚʘʪʦʨʽʾ ʘʙʦ ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ 

ʦʙôʻʢʪʽ ʧʦʨʫʰʫʶʪʴʩʷ ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʞʠʪʪʷ ʡ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ, ʚʠʥʠʢʘʻ 

ʟʘʛʨʦʟʘ ʾʭʥʴʦʤʫ ʞʠʪʪʶ ʪʘ (ʘʙʦ) ʟʜʦʨʦʚôʶ, ʟʘʚʜʘʻʪʴʩʷ ʰʢʦʜʘ ʦʙôʻʢʪʘʤ ʝʢʦʥʦʤʽʢʠ, 

ʦʩʦʙʠʩʪʦʤʫ ʤʘʡʥʫ ʡ ʜʦʚʢʽʣʣʶ [331]. 

ʆʪʞʝ, ʥʘʜʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷ ʻ ʥʘʩʣʽʜʢʦʤ ʢʘʪʘʩʪʨʦʬʠ, ʘʚʘʨʽʾ ʯʠ ʩʪʠʭʽʡʥʦʛʦ 

ʣʠʭʘ. ɺ ʝʢʦʣʦʛʽʾ, ʘʚʘʨʽʷ ï ʮʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʟʚʠʯʘʡ ʜʦʧʫʩʪʠʤʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʚʠʢʣʠʢʘʻ ʘʙʦ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ [148]. 

ʋ ʨʦʙʦʪʽ [331] ʧʦʥʷʪʪʷ çʘʚʘʨʽʷè ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ ʥʝʙʝʟʧʝʯʥʘ ʧʦʜʽʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʱʦ ʩʪʚʦʨʶʻ ʥʘ ʦʙôʻʢʪʽ, ʪʝʨʠʪʦʨʽʾ ʘʙʦ ʘʢʚʘʪʦʨʽʾ ʟʘʛʨʦʟʫ 

ʜʣʷ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ, 

ʦʙʣʘʜʥʘʥʥʷ ʡ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʧʦʨʫʰʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʯʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʨʦʮʝʩʫ ʘʙʦ ʟʘʚʜʘʻ ʰʢʦʜʠ ʜʦʚʢʽʣʣʶ.  

ʆʜʥʠʤ ʽʟ ʟʘʩʥʦʚʥʠʢʽʚ ʚʠʚʯʝʥʥʷ ʩʪʠʭʽʡʥʦʛʦ ʣʠʭʘ ʷʢ ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʷʚʠʱʘ ʚ ʡʦʛʦ ʛʝʦʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʘʭ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽʟ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʪʘ ʧʦʣʽʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʽ ʧʨʦʮʝʩʘʤʠ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʚʠʪʦʢ ʪʝʨʠʪʦʨʽʾ, ʩʪʘʚ ʚʠʜʘʪʥʠʡ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʚʯʝʥʠʡ 

ɻʽʣʙʝʨʪ ʋʘʡʪ [389]. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʠʤ ʧʽʜʭʽʜ ʥʘʙʫʚ ʚʠʟʥʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚ ʪʝʦʨʝʪʠʯʥʠʭ (ʩʪʚʦʨʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʾ ʪʝʦʨʽʾ ʢʘʪʘʩʪʨʦʬ ï 

ɺ.ʄ. ʂʦʪʣʷʢʦʚ, ʌ.ʄ. ʊʨʦʬʽʤʦʚ, ʈ.ɻ. ʍʫʟʻʻʚ ʪʘ ʽʥ., 1993) [88] ʪʘ ʧʨʘʢʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ (ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ï ɸ.ʂ. ɹʦʨʫʥʦʚ, ʖ.ɻ. ʇʫʟʘʯʝʥʢʦ, ɸ.ɼ. ʉʦʨʦʢʽʥ ʪʘ ʽʥ., 1993 [143]. 

ʋ ʉʐɸ ʪʘ ʽʥʰʠʭ ʘʥʛʣʦʤʦʚʥʠʭ ʢʨʘʾʥʘʭ ʘʥʘʣʦʛʦʤ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʝʨʤʽʥʫ 

çʥʘʜʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷè ʻ ʪʝʨʤʽʥ çdisasterè ï ʢʘʪʘʩʪʨʦʬʘ, ʱʦ ʧʦʭʦʜʠʪʴ ʚʽʜ 

ʜʘʚʥʴʦʛʨʝʮʴʢʦʛʦ (dus-) çʧʦʛʘʥʠʡè ʪʘ (aster) ï çʟʦʨʷè. ɹʣʠʟʴʢʠʤ ʟʘ ʟʤʽʩʪʦʤ ʻ 

ʪʝʨʤʽʥ çhasardè [257]. 
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ʋ ʟʘʭʽʜʥʠʭ ʥʘʫʢʦʚʠʭ ʰʢʦʣʘʭ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʢʘʪʘʩʪʨʦʬ: 

ʧʨʠʨʦʜʥʽ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʽ. 

ʇʨʠʨʦʜʥʽ ʢʘʪʘʩʪʨʦʬʠ ï ʥʝʙʝʟʧʝʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʢʦʤʙʽʥʘʮʽʾ 

ʧʨʠʨʦʜʥʦʛʦ ʨʠʟʠʢʫ (ʬʽʟʠʯʥʘ ʧʦʜʽʷ, ʥʘʧʨʠʢʣʘʜ ʚʠʚʝʨʞʝʥʥʷ ʚʫʣʢʘʥʘ, ʟʝʤʣʝʪʨʫʩ, 

ʰʪʦʨʤ, ʧʦʚʽʥʴ, ʧʦʩʫʭʘ, ʧʦʞʝʞʘ ʪʦʱʦ) ʽ ʣʶʜʩʴʢʠʭ ʨʝʘʢʮʽʡ. 

ʐʪʫʯʥʽ (ʘʥʪʨʦʧʦʛʝʥʥʽ) ï ʥʝʙʝʟʧʝʢʠ, ʷʢʽ ʚʠʧʘʜʢʦʚʦ ʘʙʦ ʥʘʚʤʠʩʥʦ ʩʪʚʦʨʝʥʽ 

ʣʶʜʴʤʠ. ʇʨʠʢʣʘʜʦʤ ʰʪʫʯʥʠʭ ʅʉ ʻ ʚʠʙʫʭʠ, ʘʚʘʨʽʾ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ, ʚʽʡʥʠ ʪʦʱʦ. 

ɺ ʋʢʨʘʾʥʽ ʣʠʰʝ ʟ 1996 ʨʦʢʫ, ʥʘ ʦʩʥʦʚʽ ʥʦʚʦʩʪʚʦʨʝʥʦʛʦ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʯʘʣʦʩʴ ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʝʚʽʨʢʠ i ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ 

ʱʦʜʦ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡ ʪʘ ʢʘʪʘʩʪʨʦʬ. ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʨʽʚʥʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʽ ʘʜʝʢʚʘʪʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʪʘʢʽ ʩʠʪʫʘʮʽʾ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʅʉ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ï ʩʠʩʪʝʤʘ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ 

ʅʉ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʣʘʩʠ ʽ ʧʽʜʢʣʘʩʠ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʭʘʨʘʢʪʝʨʫ [145, 243]. 

ɿʛʽʜʥʦ ʟ ɼʝʨʞʘʚʥʠʤ ʢʣʘʩʠʬʽʢʘʪʦʨʦʤ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʧʨʠʯʠʥ ʧʦʭʦʜʞʝʥʥʷ ʧʦʜʽʡ, ʱʦ ʤʦʞʫʪʴ ʟʫʤʦʚʠʪʠ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʫʩʽ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 

ʢʣʘʩʠ: ʪʝʭʥʦʛʝʥʥʦʛʦ, ʧʨʠʨʦʜʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʪʘ ʚʦʻʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʨʠʩ. 1.1, 

1.2) [145]. 
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ʈʠʩʫʥʦʢ 1.1 ï ʅʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚ ʋʢʨʘʾʥʽ 

 

 

ʈʠʩʫʥʦʢ 1.2 ï ʅʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚ ʋʢʨʘʾʥʽ 
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ɯʥʰʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘʚʦʜʠʪʴʩʷ ʫ ʨʦʙʦʪʽ [245]. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʢʘʪʘʩʪʨʦʬʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʦʮʽʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʱʦ ʻ ʧʨʠʯʠʥʦʶ ʾʭ ʚʠʥʠʢʥʝʥʥʷ. ɿʘ ʩʪʫʧʝʥʝʤ ʫʯʘʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʫ ʚʠʥʠʢʥʝʥʥʽ 

ʢʘʪʘʩʪʨʦʬ ʾʭ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ: 

1) ʇʨʠʨʦʜʥʽ ï ʨʫʡʥʽʚʥʽ ʩʪʠʭʽʡʥʽ ʷʚʠʱʘ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʢʦʩʤʽʯʥʽ, ʚʽʪʨʦʚʽ, ʪʝʢʪʦʥʽʯʥʽ ʜʞʝʨʝʣʘ ʢʘʪʘʩʪʨʦʬ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʦʨʦʪʢʦʯʘʩʥʽ ï ʤʠʪʪʻʚʦʾ ʜʽʾ (ʫʨʘʛʘʥʠ, ʮʫʥʘʤʽ, ʟʝʤʣʝʪʨʫʩʠ) ʪʘ ʪʨʠʚʘʣʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ (ʟʘʩʫʭʠ, ʣʽʩʦʚʽ ʧʦʞʝʞʽ). 

2) ɽʢʦʣʦʛʽʯʥʽ ï ʚ ʾʭ ʦʩʥʦʚʫ ʧʦʢʣʘʜʝʥʘ ʥʝʘʜʝʢʚʘʪʥʘ ʘʥʪʨʦʧʦʛʝʥʥʘ ʜʽʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʥʘ ʧʨʠʨʦʜʫ, ʘ ʯʝʨʝʟ ʥʝʾ ʟʥʦʚʫ ʥʘ ʣʶʜʠʥʫ. 

3) ʊʝʭʥʦʛʝʥʥʽ ï ʘʚʘʨʽʾ ʚ ʩʪʚʦʨʝʥʠʭ ʣʶʜʠʥʦʶ ʤʘʪʝʨʽʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ 

(ʚʠʙʫʭʠ, ʧʦʞʝʞʽ ʚ ʧʨʠʤʽʱʝʥʥʷʭ, ʰʘʭʪʘʭ ʪʦʱʦ). 

4) ʉʦʮʽʘʣʴʥʽ ï ʚʪʨʘʪʠ ʫ ʩʢʣʘʜʽ ʥʘʩʝʣʝʥʥʷ ʽ ʩʪʨʫʢʪʫʨʽ ʩʫʩʧʽʣʴʩʪʚʘ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʤʘʩʦʚʠʭ ʥʘʩʠʣʴʩʪʚ (ʛʨʦʤʘʜʷʥʩʴʢʽ, ʤʽʞʥʘʨʦʜʥʽ ʚʽʡʥʠ, 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʽ ʨʝʧʨʝʩʽʾ) ʘʙʦ ʥʝʥʘʩʠʣʴʥʠʮʴʢʠʭ ʜʽʡ (ʥʘʧʨʠʢʣʘʜ, ʝʪʥʽʯʥʽ 

ʢʘʪʘʩʪʨʦʬʠ). 

ɿʘʛʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʻ [148, 243]:  

- ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʟʘʛʨʦʟʘ ʟʘʛʠʙʝʣʽ ʣʶʜʝʡ ʯʠ ʟʥʘʯʥʝ ʧʦʨʫʰʝʥʥʷ ʫʤʦʚ 

ʾʭʥʴʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ; 

- ʟʘʧʦʜʽʷʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ;  

- ʽʩʪʦʪʥʝ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦʛʦ ʜʦʚʢʽʣʣʷ.  

ʇʦʜʘʣʴʰʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʨʦʚʝʜʝʥʘ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: 

ʟʘʛʘʣʴʥʘ ʧʨʠʯʠʥʘ ʚʠʥʠʢʥʝʥʥʷ, ʚʠʜ ʧʨʦʷʚʫ, ʩʬʝʨʘ, ʥʘʩʣʽʜʢʠ, ʪʝʨʤʽʥʠ ʪʘ ʤʘʩʰʪʘʙ 

ʧʨʦʷʚʫ. ʄʘʩʰʪʘʙ ʥʘʩʣʽʜʢʽʚ ʢʘʪʘʩʪʨʦʬʠ, ʥʘʧʨʠʢʣʘʜ, ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʚʠʭʦʜʷʯʠ 

ʟ ʯʠʩʣʘ ʧʦʩʪʨʘʞʜʘʣʠʭ ʽ ʟʘʛʠʙʣʠʭ ʣʶʜʝʡ, ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʟʙʠʪʢʫ, ʧʣʦʱʽ ʚʨʘʞʝʥʦʾ 

ʪʝʨʠʪʦʨʽʾ, ʚʧʣʠʚʫ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ 

ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʦʱʦ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʤʠ ʩʭʠʣʷʻʤʦʩʴ ʜʦ ʟʘʛʘʣʴʥʦ ʚʠʟʥʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʨʠʡʥʷʪʦʛʦ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ, ʪʦʤʫ ʚ 
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ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʘʤʝ ʪʝʨʤʽʥ çʥʘʜʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷè [34, 

45, 54, 55, 56, 60, 61, 66, 67, 145]. 

ʆʪʞʝ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʝʬʽʥʽʮʽ ʾ

ʦʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʪʝʨʤʽʥʽʚ ʪʘ ʧʦʥʷʪʴ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʟôʷʩʦʚʘʥʦ ʾʭ ʩʫʪʥʽʩʪʴ. 

ʈʦʟʛʣʷʥʫʪʦ ʢʘʪʝʛʦʨʽʡʥʦ-ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʚʧʣʠʚʦʤ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

 

1.2 ʇʨʠʨʦʜʥʽ ʧʦʞʝʞʽ ʚ ʋʢʨʘʾʥʽ ʷʢ ʯʠʥʥʠʢ ʪʝʭʥʦʛʝʥʥʦʾ ʥʝʙʝʟʧʝʢʠ  

 

ɿʘʛʘʣʦʤ, ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʚʠʥʠʢʣʦ 619315 ʧʦʞʝʞ, ʱʦ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ʙʽʣʴʰʝ 62 ʪʠʩ. ʚʠʧʘʜʢʽʚ ʥʘ ʨʽʢ. ʋʥʘʩʣʽʜʦʢ ʮʠʭ ʧʦʞʝʞ 

ʟʘʛʠʥʫʣʦ 28 ʪʠʩ. 446 ʣʶʜʝʡ ʽ 15 ʪʠʩ. 762 ʣʶʜʠʥʠ ʙʫʣʦ ʪʨʘʚʤʦʚʘʥʦ. ʊʽʣʴʢʠ ʧʨʷʤʽ 

ʟʙʠʪʢʠ, ʟʘʚʜʘʥʽ ʧʦʞʝʞʘʤʠ, ʩʢʣʘʣʠ 9 ʤʣʨʜ. ʛʨʥ., ʘ ʟʘʛʘʣʴʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʚʪʨʘʪʠ ï 

ʧʦʥʘʜ 34 ʤʣʨʜ. ʛʨʥ. ʋ (ʪʘʙʣ. 1.1) ʥʘʚʝʜʝʥʦ ʟʘʛʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʧʦʞʝʞʽ ʪʘ ʾʭ 

ʥʘʩʣʽʜʢʠ ʚ ʋʢʨʘʾʥʽ ʟʘ 2009ï2017 ʨʦʢʠ. 

ʋ 2017 ʨʦʮʽ ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʚʠʥʠʢʣʦ 11672 ʧʦʞʝʞʽ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ (ʪʦʙʪʦ ʥʘ ʚʽʜʢʨʠʪʠʭ 

ʪʝʨʠʪʦʨʽʷʭ), ʱʦ ʩʢʣʘʜʘʻ 15,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʚ ʋʢʨʘʾʥʽ, 

ʚʥʘʩʣʽʜʦʢ ʮʠʭ ʧʦʞʝʞ ʟʘʛʠʥʫʣʦ 14 ʣʶʜʝʡ, ʤʘʪʝʨʽʘʣʴʥʽ ʟʙʠʪʢʠ ʩʢʣʘʣʠ ʙʣʠʟʴʢʦ 

304,5 ʤʣʥ. ʛʨʥ. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʙʫʣʦ 

ʥʝʦʙʝʨʝʞʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʦʛʥʝʤ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʠʥʠʢʣʦ 11378 ʧʦʞʝʞ (97,5 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʥʘ ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʷʭ), 214 ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʥʝʦʙʝʨʝʞʥʦʩʪʽ ʧʽʜ ʯʘʩ ʧʘʣʽʥʥʷ ʚʠʥʠʢʣʦ 1793 ʧʦʞʝʞʽ (15,4 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʥʘ ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʷʭ). 

ʊʘʢʦʤʫ ʩʪʘʥʫ ʩʧʨʘʚ ʩʧʨʠʷʻ ʙʝʟʢʘʨʥʽʩʪʴ ʟʘ ʥʝʭʪʫʚʘʥʥʷ ʧʨʘʚʠʣʘʤʠ 

ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ, ʥʘ ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʷʭ ʪʘ ʟʝʤʣʷʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 
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ʊʘʙʣʠʮʷ 1.1 ï ʇʦʞʝʞʽ ʚ ʋʢʨʘʾʥʽ ʟʘ ʧʝʨʽʦʜ 2009 ï 2017 ʨʦʢʠ [213] 

ʇʦʢʘʟʥʠʢ 2009 2010 2011 2012 2013 2014 2015 2016 2017 

ʂʽʣʴʢʽʩʪʴ 

ʧʦʞʝʞ, ʦʜ. 
44015 62207 60790 71443 58711 68879 79585 74221 83116 

ɿʘʛʠʥʫʣʦ 

ʚʥʘʩʣʽʜʦʢ 

ʧʦʞʝʞ, ʣʶʜʝʡ 

3209 2819 2869 2751 2391 2246 1872 1948 1819 

ʊʨʘʚʤʦʚʘʥʦ ʥʘ 

ʧʦʞʝʞʘʭ, 

ʣʶʜʝʡ 

1634 1537 1522 1682 1522 1450 1357 1351 1474 

ɿʙʠʪʦʢ 

ʧʨʷʤʠʡ, ʤʣʥ. 

ʛʨʥ. 

483 665 828 860 686 1489 1458 1626 2038 

ɿʙʠʪʦʢ 

ʧʦʙʽʯʥʠʡ, ʤʣʥ. 

ʛʨʥ. 

1061 1644 1884 2499 2168 6241 3540 6001 5821 

 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʴ, ʜʦ ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʚʽʜʥʦʩʷʪʴ ʣʽʩʦʚʽ ʪʘ ʪʦʨʬ'ʷʥʽ 

ʧʦʞʝʞʽ, ʧʦʞʝʞʽ ʥʘ ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʷʭ (ʣʘʥʜʰʘʬʪʥʽ, ʩʪʝʧʦʚʽ), ʘ ʪʘʢʦʞ ʧʦʞʝʞʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ (ʧʦʣʷʭ ʟʝʨʥʦʚʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ ʪʦʱʦ). 

ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʫ ʮʴʦʤʫ ʧʝʨʝʣʽʢʫ ʻ ʧʦʞʝʞʽ ʫ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ. 

ʃʽʩʦʚʽ ʨʝʩʫʨʩʠ ʋʢʨʘʾʥʠ ʦʙʤʝʞʝʥʽ, ʧʣʦʱʘ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ ʩʢʣʘʜʘʻ 

ʙʣʠʟʴʢʦ 10,8 ʤʣʥ. ʛʝʢʪʘʨʽʚ. ɼʦ ʩʬʝʨʠ ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʢʦʤʣʽʩʛʦʩʧʫ ʋʢʨʘʾʥʠ 

ʥʘʣʝʞʠʪʴ 7,4 ʤʣʥ. ʛʘ ʣʽʩʽʚ, ʘʙʦ 69% ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ. 

ʃʽʩʠʩʪʽʩʪʴ ʩʢʣʘʜʘʻ ï14,3 %, ʥʘ ʦʜʥʦʛʦ ʫʢʨʘʾʥʮʷ ʧʨʠʧʘʜʘʻ 0,2 ʛʘ ʣʽʩʫ. ʃʽʩʠ 

ʋʢʨʘʾʥʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ. ʉʝʨʝʜʥʽ ʟʘʧʘʩʠ ʜʝʨʝʚʠʥʠ ʥʘ 1 ʛʘ ʩʢʣʘʜʘʶʪʴ 125 ʤ3, 

ʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ï 4,2 ʤ3 (ʚ ʩʚʽʪʽ ʙʣʠʟʴʢʦ 22 ʤ3). ʑʦʨʽʯʥʦ ʩʧʦʞʠʚʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 

40 ʤʣʥ. ʤ3 ʜʝʨʝʚʠʥʠ (ʚ ʢʨʫʛʣʦʤʫ ʚʠʛʣʷʜʽ). ʄʘʡʞʝ 50 % ʚʩʽʻʾ ʧʣʦʱʽ ʣʽʩʽʚ 

ʟʘʡʤʘʶʪʴ ʰʪʫʯʥʽ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ [213].  
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ʊʝʥʜʝʥʮʽʾ, ʱʦʜʦ ʟʨʦʩʪʘʥʥʷ ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʧôʷʪʠ ʨʦʢʽʚ (ʨʠʩ. 1.3).  

 
ʈʠʩʫʥʦʢ 1.3 ï ʇʠʪʦʤʘ ʚʘʛʘ ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʠ, % [213] 

 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʽʩʽʚ, ʜʝ ʜʽʻ ʚʠʩʦʢʘ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʘ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʞʝʞ (IIɯïV ʢʣʘʩʽʚ), ʩʪʘʥʦʚʠʪʴ ʚ ʋʢʨʘʾʥʽ ʙʣʠʟʴʢʦ 4 ʤʣʥ. ʛʘ. ʅʘʡʙʽʣʴʰʽ ʾʭ ʧʣʦʱʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʈʽʚʥʝʥʩʴʢʽʡ (280 ʪʠʩ. ʛʘ), ɾʠʪʦʤʠʨʩʴʢʽʡ (270 ʪʠʩ. ʛʘ), ɺʦʣʠʥʩʴʢʽʡ 

(200 ʪʠʩ. ʛʘ), ʂʠʾʚʩʴʢʽʡ (160 ʪʠʩ. ʛʘ), ʏʝʨʥʽʛʽʚʩʴʢʽʡ (150 ʪʠʩ. ʛʘ), ʍʝʨʩʦʥʩʴʢʽʡ (60 

ʪʠʩ. ʛʘ) ʪʘ ʏʝʨʢʘʩʴʢʽʡ (59 ʪʠʩ. ʛʘ) ʦʙʣʘʩʪʷʭ. ɺʽʜʪʘʢ ʫ ʣʽʩʘʭ ʧʽʚʜʥʷ, ʇʦʣʽʩʩʷ ʪʘ 

ʩʭʦʜʫ ʋʢʨʘʾʥʠ ʚʠʥʠʢʘʻ ʥʘʡʙʽʣʴʰʝ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʱʦʨʦʢʫ 

ʬʽʢʩʫʻʪʴʩʷ 3500 ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ ʧʣʦʱʽ ʧʦʥʘʜ 5000 ʛʘ ʣʽʩʫ (ʪʘʙʣ. 1.2ς1.4) [107, 

284]. 

ʇʨʦʙʣʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʣʽʩʽʚ ʚʽʜ ʚʦʛʥʶ ʥʘʙʫʣʘ ʦʩʦʙʣʠʚʦʾ ʛʦʩʪʨʦʪʠ ʥʝ ʣʠʰʝ 

ʫ ʧʽʚʜʝʥʥʠʭ ʽ ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʜʝ ʚ ʤʠʥʫʣʦʤʫ ʩʪʦʨʽʯʯʽ ʥʘ ʩʦʪʥʷʭ ʪʠʩʷʯ 

ʛʝʢʪʘʨʽʚ ʩʪʚʦʨʝʥʦ ʰʪʫʯʥʽ ʥʘʩʘʜʞʝʥʥʷ ʭʚʦʡʥʠʭ ʧʦʨʽʜ, ʘ ʽ ʚ ʧʦʜʽʣʴʩʴʢʠʭ 

ʦʙʣʘʩʪʷʭ, ʜʝ ʭʚʦʡʥʽ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʽ ʧʣʦʱʽ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʧʦʞʝʞ ʫ ʧʽʚʥʽʯʥʠʭ, ʮʝʥʪʨʘʣʴʥʠʭ ʪʘ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʷʭ ʚʠʥʠʢʘʣʘ ʫ ʢʚʽʪʥʽ-ʪʨʘʚʥʽ 

ʪʘ ʩʝʨʧʥʽ-ʚʝʨʝʩʥʽ. ɺʠʥʠʢʘʶʪʴ ʚʦʥʠ, ʷʢ ʯʝʨʝʟ ʧʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ, ʪʘʢ ʽ ʚʥʘʩʣʽʜʦʢ 

ʥʝʦʙʝʨʝʞʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʦʛʥʝʤ [70].  
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ʋʧʨʦʜʦʚʞ 2007ï2018 ʨʦʢʽʚ ʫ ʣʽʩʘʭ ɼʝʨʞʣʽʩʘʛʝʥʩʪʚʘ ʚʠʥʠʢʘʣʦ 24562 

ʣʽʩʦʚʽ ʧʦʞʝʞʽ, ʜʠʥʘʤʽʢʘ ʷʢʠʭ ʥʘʚʝʜʝʥʘ ʥʘ (ʨʠʩ. 1.4). ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ [213], 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʡ ʧʝʨʽʦʜ 2017 ʨʦʢʫ ʙʫʚ 

ʩʢʣʘʜʥʠʤ: ï ʟʘʨʝʻʩʪʨʦʚʘʥʦ 945 ʚʠʧʘʜʢʽʚ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ ʧʣʦʱʽ 1101 ʛʘ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʚʝʨʭʦʚʠʭ 141 ʛʘ. ʇʝʨʰʘ ʣʽʩʦʚʘ ʧʦʞʝʞʘ ʟʘʨʝʻʩʪʨʦʚʘʥʘ 23 ʣʶʪʦʛʦ, 

ʟʘʢʽʥʯʝʥʥʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʫ ʟʚʽʪʥʦʤʫ ʨʦʮʽ ʧʨʠʧʘʣʦ ʪʨʘʜʠʮʽʡʥʦ ʥʘ 1 ʣʠʩʪʦʧʘʜʘ. 

ʉʝʨʝʜ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ 2017 ʨʦʮʽ ʙʫʣʠ: ʧʽʜʧʘʣʠ ï 23 ʚʠʧʘʜʢʠ, 

çʩʽʣʴʛʦʩʧʧʽʜʧʘʣʠè ï 27, ʟ ʚʠʥʠ ʥʘʩʝʣʝʥʥʷ ï 722, ʚʽʜ ʛʨʦʟʠ ï 17, ʟ ʽʥʰʠʭ ʧʨʠʯʠʥ 

(ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ ʟʚôʷʟʢʫ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ) ï 156 

ʚʠʧʘʜʢʽʚ.  

  

ʈʠʩʫʥʦʢ 1.4 ï ʉʪʘʪʠʩʪʠʢʘ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ ʋʢʨʘʾʥʽ ʟʘ ʜʘʥʠʤʠ [213] 

 

ʋ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ ʥʘ ʧʦʞʝʞʥʫ ʩʠʪʫʘʮʽʶ, ʷʢ ʽ ʫ ʧʦʧʝʨʝʜʥʽʡ ʨʽʢ, ʟʥʘʯʥʦ 

ʚʧʣʠʥʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ ʫ ʟʦʥʽ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ ʫ 

ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʋ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʚʠʥʠʢʣʘ 91 ʣʽʩʦʚʘ ʧʦʞʝʞʘ ʥʘ ʧʣʦʱʽ 

485,3 ʛʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ 103 ʛʘ ʚʝʨʭʦʚʠʭ. ʉʚʦʻʯʘʩʥʦ ʣʽʢʚʽʜʫʚʘʪʠ ʜʘʥʽ ʧʦʞʝʞʽ ʙʫʣʦ 

ʥʝʤʦʞʣʠʚʦ ʯʝʨʝʟ ʚʽʡʩʴʢʦʚʫ ʟʘʙʦʨʦʥʫ ʚôʾʟʜʫ ʧʦʞʝʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʣʽʩʛʦʩʧʽʚ ʫ 

ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʪʘ ʤʽʥʫʚʘʥʥʷ. 
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ʊʘʙʣʠʮʷ 1.2 ï ʇʣʦʱʘ ʣʽʩʦʚʠʭ ʟʝʤʝʣʴ, ʧʨʦʡʜʝʥʘ ʧʦʞʝʞʘʤʠ, ʛʘ [284] 

ʈʝʛʽʦʥʠ ʈʽʢ 

2012 2013 2014 2015 2016 2017 2018 

ʋʢʨʘʾʥʘ 3668 1049 3479 418 13778 14691 1249 

ɸʈʂ 12 9 31 ï ï ï ï 

ɺʽʥʥʠʮʴʢʘ 3 ï 32 ï ï 5 ï 

ɺʦʣʠʥʩʴʢʘ 35 ï 20 1 22 214 21 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 1942 15 129 15 380 144 77 

ɼʦʥʝʮʴʢʘ 68 27 47 16 1282 32 21 

ɾʠʪʦʤʠʨʩʴʢʘ 101 81 15 0 3 132 8 

ɿʘʢʘʨʧʘʪʩʴʢʘ 1 14 46 12 3 22 6 

ɿʘʧʦʨʽʟʴʢʘ 37 42 122 17 95 33 206 

ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʘ ï ï 2 9 ï 8 0 

ʂʠʾʚʩʴʢʘ 192 239 62 71 253 11211 86 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 12 8 3 4 1 2 ï 

ʃʫʛʘʥʩʴʢʘ 518 14 39 27 10274 1101 468 

ʃʴʚʽʚʩʴʢʘ 10 19 54 14 18 189 31 

ʄʠʢʦʣʘʾʚʩʴʢʘ 0 13 3 1 47 40 37 

ʆʜʝʩʴʢʘ 1 26 102 6 4 6 25 

ʇʦʣʪʘʚʩʴʢʘ 16 10 7 1 180 29 0 

ʈʽʚʥʝʥʩʴʢʘ 101 168 64 7 52 143 18 

ʉʫʤʩʴʢʘ 123 30 61 113 123 192 8 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ ï 3 1 2 ï 7 1 

ʍʘʨʢʽʚʩʴʢʘ 182 31 62 27 30 87 7 

ʍʝʨʩʦʥʩʴʢʘ 11 139 2493 22 756 41 104 

ʍʤʝʣʴʥʠʮʴʢʘ 24 19 2 1 4 472 2 

ʏʝʨʢʘʩʴʢʘ 54 40 35 5 27 19 9 

ʏʝʨʥʽʚʝʮʴʢʘ ï 2 6 ï ï 1 1 

ʏʝʨʥʽʛʽʚʩʴʢʘ 178 58 16 34 185 410 90 

ʄʽʩʪʘ        

ʂʠʾʚ 40 38 12 13 39 152 23 

ʉʝʚʘʩʪʦʧʦʣʴ 7 4 13 ï ï ï ï 
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ʊʘʙʣʠʮʷ 1.3 ï ɿʙʠʪʢʠ ʟʘʧʦʜʽʷʥʽ ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ, ʪʠʩ. ʛʨʥ. [284] 

ʈʝʛʽʦʥʠ ʈʽʢ 

2012 2013 2014 2015 2016 2017 2018 

ʋʢʨʘʾʥʘ 26728,4 3215,9 56062,7 1376,2 51701,8 20164,5 8619,2 

ɸʈʂ 23,6 368,4 1432,7 ï ï ï ï 

ɺʽʥʥʠʮʴʢʘ 35,0 15,8 659,6 ï ï 92,0 ï 

ɺʦʣʠʥʩʴʢʘ 13,8 ï 42,3 0,6 18,2 1093,7 75,5 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 18472,9 9,4 330,3 15,5 1728,7 113,0 75,3 

ɼʦʥʝʮʴʢʘ 127,7 92,1 78,3 147,9 146,9 132,3 30,5 

ɾʠʪʦʤʠʨʩʴʢʘ 52,6 130,7 22,9 1,5 27,7 1260,6 101,6 

ɿʘʢʘʨʧʘʪʩʴʢʘ 2,1 2,7 822,2 102,0 55,2 1482,2 ï 

ɿʘʧʦʨʽʟʴʢʘ 77,5 46,8 208,8 53,4 79,7 94,7 402,6 

ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʘ ï 
ï 

1,9 ï ï 94,8 ï 

ʂʠʾʚʩʴʢʘ 914,0 300,1 256,3 66,8 292,0 3045,6 396,1 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 8,4 9,7 1,9 2,8 1,7 1,7 ï 

ʃʫʛʘʥʩʴʢʘ 5300,4 101,7 288,2 161,0 31015,1 3170,6 2858,7 

ʃʴʚʽʚʩʴʢʘ 2,5 460,2 155,9 255,9 6,4 1611,4 460,9 

ʄʠʢʦʣʘʾʚʩʴʢʘ 0,7 35,7 19,2 1,3 112,0 151,9 16,2 

ʆʜʝʩʴʢʘ 0,1 4,2 221,7 77,0 17,7 2,3 5,7 

ʇʦʣʪʘʚʩʴʢʘ 48,3 40,2 46,0 2,7 1562,9 52,5 4,3 

ʈʽʚʥʝʥʩʴʢʘ 149,4 96,1 93,6 4,2 119,1 308,4 52,3 

ʉʫʤʩʴʢʘ 81,0 28,6 462,8 75,6 111,5 165,9 22,6 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ ï 0,0 ï ï ï 126,9 376,0 

ʍʘʨʢʽʚʩʴʢʘ 932,8 116,9 428,6 68,6 76,7 215,3 110,5 

ʍʝʨʩʦʥʩʴʢʘ 58,1 1044,4 50102,2 115,7 15781,8 345,7 517,3 

ʍʤʝʣʴʥʠʮʴʢʘ 9,0 8,2 1,2 0,5 0,2 1357,2 8,7 

ʏʝʨʢʘʩʴʢʘ 125,3 119,7 77,1 50,9 52,1 117,2 20,5 

ʏʝʨʥʽʚʝʮʴʢʘ ï 8,1 4,4 ï ï 88,3 40,0 

ʏʝʨʥʽʛʽʚʩʴʢʘ 202,6 78,7 35,8 134,6 286,1 1479,0 2166,2 

ʄʽʩʪʘ        

ʂʠʾʚ 59,2 49,1 37,4 32,7 210,1 3561,3 877,7 

ʉʝʚʘʩʪʦʧʦʣʴ 31,4 48,4 231,4 ï ï ï ï 
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ʊʘʙʣʠʮʷ 1.4 ï ʇʣʦʱʽ ʤʦʞʣʠʚʠʭ ʣʽʩʦʚʠʭ ʪʘ ʧʦʣʴʦʚʠʭ ʧʦʞʝʞ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ [107] 

ʈʝʛʽʦʥʠ 
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ʩʠʣʴʥʠʭ ʩʣʘʙʢʠʭ 

ʚʝʨʭʦʚʠʭ 

 ʽ 

ʥʠʟʦʚʠʭ 
 

 ʥʠʟʦʚʠʭ 

ɸʚʪʦʥʦʤʥʘ 

ʈʝʩʧʫʙʣʽʢʘ ʂʨʠʤ 

812,0 264,0 47,0 217,0 548,0 31,0 9,6 Ā 10-2 

ɺʽʥʥʠʮʴʢʘ 1133,0 306,0 30,0 276,0 827,0 40,0 1,1 Ā 10-1 

ɺʦʣʠʥʩʴʢʘ 880,0 592,0 347,0 245,0 288,0 27,0 2,9 Ā 10-1 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 1008,0 99,0 21,0 4 78,0 909,0 36,0 2,8 Ā 10-2 

ɼʦʥʝʮʴʢʘ 802,0 126,0 27,0 99,0 676,0 33,0 3,7 Ā 10-2 

ɾʠʪʦʤʠʨʩʴʢʘ 1427,0 920,0 525,0 395,0 507,0 31,0 3,0 Ā 10-1 

ɿʘʢʘʨʧʘʪʩʴʢʘ 691,0 629,0 184,0 445,0 62,0 15,0 4,8 Ā 10-1 

ɿʘʧʦʨʽʟʴʢʘ 848,0 35,0 4,0 31,0 813,0 36,0 1,1 Ā 10-2 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 700,0 555,0 347,0 208,0 145,0 29,0 3,9 Ā 10-1 

ʂʠʾʚʩʴʢʘ 1141,0 548,0 371,0 177,0 593,0 34,0 1,8 Ā 10-1 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 932,0 109,0 8,0 101,0 823,0 40,0 4,0 Ā 10-2 

ʃʫʛʘʥʩʴʢʘ 841,0 233,0 79,0 154,0 608,0 32,0 8,6 Ā 10-2 

ʃʴʚʽʚʩʴʢʘ 876,0 572,0 286,0 286,0 304,0 23,0 2,6 Ā 10-1 

ʄʠʢʦʣʘʾʚʩʴʢʘ 821,0 45,0 11,0 34,0 776,0 39,0 1,6 Ā 10-2 

ʆʜʝʩʴʢʘ 1053,0 134,0 10,0 1124,0 919,0 36,0 3,9 Ā 10-2 

ʇʦʣʪʘʚʩʴʢʘ 104,0 209,0 73,0 13 6,0 837,0 38,0 6,9 Ā 10-2 

ʈʽʚʥʝʥʩʴʢʘ 1002,0 718,0 490,0 228,0 284,0 31,0 3,5 Ā 10-1 

ʉʫʤʩʴʢʘ 997,0 387,0 155,0 232,0 610,0 35,0 1,6 Ā 10-1 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 425,0 17,0 40,0 137,0 408,0 38,0 1,2 Ā 10-1 

ʍʘʨʢʽʚʩʴʢʘ 1127,0 333,0 110,0 223,0 794,0 33,0 9,5 Ā 10-2 

ʍʝʨʩʦʥʩʴʢʘ 897,0 86,0 59,0 27,0 811,0 41,0 2,8 Ā 10-2 

ʍʤʝʣʴʥʠʮʴʢʘ 873,0 239,0 70,0 169,0 634,0 40,0 1,2 Ā 10-1 

ʏʝʨʢʘʩʴʢʘ 894,0 281,0 86,0 195,0 613,0 43,0 1,3 Ā 10-1 

ʏʝʨʥʽʚʝʮʴʢʘ 1238,0 575,0 542,0 233,0 663,0 32,0 2,8 Ā 10-1 

ʏʝʨʥʽʛʽʚʩʴʢʘ 357,0 226,0 113,0 113,0 131,0 27,0 1,8 Ā 10-1 

ɺʩʴʦʛʦ ʧʦ ʋʢʨʘʾʥʽ: 22936,0 8398,0 3835,0 4563,0 14538,0 35,0 1,3 Ā 10-1 
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ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʫ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʤʫ ʧʝʨʽʦʜʽ 

2017 ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʚʝʣʠʢʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʱʦ ʨʦʟʧʦʚʩʶʜʠʣʠʩʴ ʥʘ ʧʣʦʱʫ 

ʙʽʣʴʰʝ 5 ʛʘ, ʟʥʠʟʠʣʘʩʷ ʚʪʨʠʯʽ. ʅʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʦʧʘʜʽʚ ʫ ʣʠʧʥʽ ï ʩʝʨʧʥʽ ʩʧʨʠʷʣʠ ʧʦʰʠʨʝʥʥʶ ʧʦʞʝʞ ʥʘ ʚʝʣʠʢʽ ʧʣʦʱʽ ʚ ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʦʤʫ ʨʝʛʽʦʥʽ, ʟʦʢʨʝʤʘ ʫ ʃʫʛʘʥʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ ʽ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, 

ʦʜʥʫ ʚʝʣʠʢʫ ʧʦʞʝʞʫ ʣʽʢʚʽʜʦʚʘʥʦ ʚ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʚʝʣʠʢʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʠʥʠʢʣʘ ʚ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ [213, 308].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʢʽʣʴʢʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʞʝʞ, ʟʦʢʨʝʤʘ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ, ʧʣʦʱʽ ʦʭʦʧʣʝʥʽ ʚʦʛʥʝʤ ʽ ʤʦʞʣʠʚʠʭ ʣʽʩʦʚʠʭ 

ʪʘ ʧʦʣʴʦʚʠʭ ʧʦʞʝʞ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʟʘʚʜʘʥʠʡ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʟʙʠʪʦʢ 

ʟʘ ʧʝʨʽʦʜ 2010ï2018 ʨʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʄʦʞʝʤʦ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ 

ʧʦʞʝʞʽ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ ʧʨʦʷʚʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʪʘ ʻ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤ ʷʚʠʱʝʤ ʫ ʜʦʚʢʽʣʣʽ. 

 

1.3 ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ 

ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ ʪʘ ʡʦʛʦ ʩʪʘʥ  

 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʥʝʙʝʟʧʝʢ ʜʣʷ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʻ 

ʧʦʞʝʞʽ (ʧʨʠʨʦʜʥʽ ʧʦʞʝʞʽ) ʪʘ ʾʭ ʧʽʨʦʛʝʥʥʠʡ ʚʧʣʠʚ (ʜʦʩʣʽʚʥʦ ï çʧʦʨʦʜʞʝʥʠʡ 

ʚʦʛʥʝʤè). çʇʨʠʨʦʜʥʘ ʧʦʞʝʞʘè ï ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ, ʱʦ 

ʩʪʠʭʽʡʥʦ ʚʠʥʠʢʘʻ ʽ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʚ ʜʦʚʢʽʣʣʽ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʠʤ ʚʠʜʽʣʝʥʥʷʤ ʪʝʧʣʘ, ʜʠʤʫ ʪʘ ʩʚʽʪʣʦʚʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʱʦ 

ʩʪʚʦʨʶʻ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʣʶʜʝʡ ʽ ʟʘʚʜʘʻ ʰʢʦʜʠ ʦʙôʻʢʪʘʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ [211]. 

ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʪʝʨʤʽʥʽʚ ʪʘ ʧʦʥʷʪʴ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʽʨʦʛʝʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʯʘʩʪʠʥʫ ʟʘʛʘʣʴʥʦʾ ʧʽʨʦʣʦʛʽʾ, ʥʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʙʣʠʟʴʢʦ 20. ʆʢʨʽʤ ʟʛʘʜʫʚʘʥʦʛʦ ʦʬʽʮʽʡʥʦʛʦ ʪʝʨʤʽʥʫ çʧʨʠʨʦʜʥʘ ʧʦʞʝʞʘè, 

ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʧʦʥʷʪʪʷ çʧʦʞʝʞʘ ʫ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭè ʫ 

ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ [211, 213]. ʇʨʦʪʝ ʨʘʟʦʤ ʽʟ ʚʞʠʚʘʥʦʶ 
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ʩʣʦʚʦʩʧʦʣʫʢʦʶ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʠʟʢʫ ʽʥʰʠʭ ʥʘʫʢʦʚʠʭ ʧʦʥʷʪʴ ʪʘ ʪʝʨʤʽʥʽʚ, ʩʝʨʝʜ 

ʷʢʠʭ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʥʘʡʙʽʣʴʰ ʚʜʘʣʠʤ ʻ ʧʦʥʷʪʪʷ çʣʘʥʜʰʘʬʪʥʦʾ ʧʦʞʝʞʽè. ɺʩʽ 

ʧʦʞʝʞʽ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘ ʦʟʥʘʢʦʶ ʣʘʥʜʰʘʬʪʥʦʾ ʦʜʥʦʨʽʜʥʦʩʪʽ. ʇʽʜ çʣʘʥʜʰʘʬʪʥʦ-

ʦʜʥʦʨʽʜʥʦʶ ʧʦʞʝʞʝʶè ʨʦʟʫʤʽʻʪʴʩʷ ʧʦʞʝʞʘ, ʷʢʘ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʧʦ ʪʝʨʠʪʦʨʽʾ 

ʟ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʪʠʧʦʤ ʣʘʥʜʰʘʬʪʫ (ʨʠʩ. 1.5) [176]. 

 

 

ʈʠʩʫʥʦʢ 1.5 ï ʂʣʘʩʠʬʽʢʘʮʽʾ ʧʦʞʝʞ ʟʘ ʣʘʥʜʰʘʬʪʥʦʶ ʦʜʥʦʨʽʜʥʽʩʪʶ [176] 

 

ɹʣʠʟʴʢʠʤ ʜʦ ʦʟʥʘʯʝʥʦʛʦ ʪʝʨʤʽʥʫ ʻ ʧʦʥʷʪʪʷ çʨʦʩʣʠʥʥʦʾ ʧʦʞʝʞʽè. ɿʛʽʜʥʦ 

ʧʨʠʡʥʷʪʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ, çʨʦʩʣʠʥʥʦʶ ʧʦʞʝʞʝʶè ʥʘʟʠʚʘʶʪʴ ʩʪʠʭʽʡʥʝ 

(ʥʝʢʝʨʦʚʘʥʝ) ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ ʧʦ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʧʦʢʨʠʪʘ ʙʫʜʴ-ʷʢʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ, ʣʽʩʘʤʠ, ʯʘʛʘʨʥʠʢʘʤʠ, ʪʨʘʚʘʤʠ ʽ ʪ.ʜ. [155]. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʙʽʣʴʰ 

ʪʦʯʥʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ çʣʘʥʜʰʘʬʪʥʘ ʧʦʞʝʞʘè, ʦʩʢʽʣʴʢʠ ʚʢʘʟʫʻ ʥʘ ʦʙôʻʢʪ ʛʦʨʽʥʥʷ ʽ 

ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʦʙʫʤʦʚʣʶʻ ʡʦʛʦ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ. ʃʘʥʜʰʘʬʪʥʽ ʧʦʞʝʞʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ, ˇʨʫʥʪ, ʣʽʪʦʩʬʝʨʫ, ʥʘ ʣʶʜʠʥʫ ʽ ʥʘ ʪʚʘʨʠʥ. 

ɺʦʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʟʙʠʪʢʫ, ʜʦ ʟʥʠʱʝʥʥʷ ʬʣʦʨʠ ʽ 

ʬʘʫʥʠ, ʘ ʪʘʢʦʞ ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥ. ɼʣʷ ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʚʠʩʦʢʽ ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʱʦ ʥʝʨʽʜʢʦ ʫʥʝʤʦʞʣʠʚʣʶʻ 

ʚʞʠʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞ. 

ʉʝʨʝʜ ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʽ ʣʽʩʦʚʽ, ʷʢʽ ʟʥʠʱʫʶʪʴ 

ʪʚʘʨʠʥʥʠʡ ʽ ʨʦʩʣʠʥʥʠʡ ʩʚʽʪ, ʚʠʢʣʠʢʘʶʪʴ ʝʨʦʟʽʶ ˇʨʫʥʪʫ, ʟʤʽʥʶʶʪʴ ʨʝʞʠʤʠ 

ʨʽʯʦʢ. ʃʽʩʦʚʽ ʧʦʞʝʞʽ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʷʚʠʱ ʫ ʜʦʚʢʽʣʣʽ, ʷʢʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʽʩʪʦʪʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʪʘ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʥʘʩʣʽʜʢʽʚ [25]. ʇʦʧʫʣʷʨʥʽ ʽ ʧʦʰʠʨʝʥʽ ʧʘʣʠ ʩʫʭʦʾ ʪʨʘʚʠ ʥʘ ʩʽʥʦʢʦʩʘʭ 

ʃʘʥʜʰʘʬʪʥ ̔ʧʦʞʝʞʽ 

ʣ̔ʩʦʚʽ ʪʫʥʜʨʦʚ ̔ ʙʦʣʦʪʥ ̔ʤʘʨʝʚʥ ̔ ʩʪʝʧʦʚʽ 
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ʡ ʧʘʩʦʚʠʱʘʭ, ʧʦʞʥʠʚʥʠʭ ʟʘʣʠʰʢʽʚ ʥʘ ʧʦʣʷʭ ʽ ʩʘʜʦʚʠʭ ʜʽʣʷʥʢʘʭ, ʦʧʘʣʦʛʦ ʣʠʩʪʷ ʚ 

ʧʘʨʢʘʭ ʽ ʩʢʚʝʨʘʭ, ʻ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ 50 % ʣʽʩʦʚʠʭ ʧʦʞʝʞ [155, 177, 336].  

çʃʽʩʦʚʦʶ ʧʦʞʝʞʝʶè ʥʘʟʠʚʘʻʪʴʩʷ ʙʫʜʴ-ʷʢʝ ʥʝʢʝʨʦʚʘʥʝ ʛʦʨʽʥʥʷ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ ʧʦʰʠʨʶʻʪʴʩʷ ʧʦ ʣʽʩʦʚʽʡ ʪʝʨʠʪʦʨʽʾ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʩʮʷ 

ʛʦʨʽʥʥʷ ʽ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʟʛʦʨʘʶʪʴ, ʫ ʙʘʛʘʪʦʷʨʫʩʥʦʤʫ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ 

ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʚʠʜʠ ʣʘʥʜʰʘʬʪʥʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ: ˇʨʫʥʪʦʚʽ (ʧʽʜʟʝʤʥʽ), 

ʥʠʟʦʚʽ ʪʘ ʚʝʨʭʦʚʽ [98, 134, 145].  

ʆʩʥʦʚʦʧʦʣʦʞʥʽ ʨʦʙʦʪʠ ʧʨʦ ʚʧʣʠʚ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ ʜʦʚʢʽʣʣʷ ʚʽʜʥʦʩʷʪʴʩʷ 

ʚ ʦʩʥʦʚʥʦʤʫ ʜʦ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ [2, 7, 98, 155, 175, 269, 315].  

ʇʨʠ ʙʦʨʦʪʴʙʽ ʟ ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʰʚʠʜʢʽʩʪʴ 

ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ [4]. ʇʨʠ ʣʽʢʚʽʜʘʮʽʾ ʥʠʟʦʚʠʭ ʧʦʞʝʞ ʚʝʣʠʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʪʘʢʦʞ 

ʚʠʩʦʪʘ ʧʦʣʫʤ'ʷ, ˇʨʫʥʪʦʚʠʭ ï ʛʣʠʙʠʥʘ ʧʨʦʛʦʨʘʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ ʅ. ʇ. ʂʫʨʙʘʪʩʴʢʠʡ [176] ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʽʜʭʽʜ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʪʘʙʣ. 1.5 

ʪʘ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʶ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ. ʉʠʣʘ ʧʦʞʝʞʽ, ʷʢ ʽ ʚʠʜ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʧʘʣʘʶʯʦʾ ʯʘʩʪʠʥʠ ʢʨʦʤʢʠ. ɺʦʥʘ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ (ʚʠʜʫ ʪʘ ʩʪʘʥʫ ʃɻʄ, ʫʤʦʚ ʧʦʛʦʜʠ, ʯʘʩʫ ʜʦʙʠ ʪʘ ʽʥ.), ʽ ʪʦʤʫ 

ʧʨʠ ʛʘʩʽʥʥʽ ʧʦʞʝʞʽ ʜʫʞʝ ʚʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʚʨʘʭʫʚʘʪʠ ʾʾ ʡʤʦʚʽʨʥʽ ʟʤʽʥʠ.  

 

ʊʘʙʣʠʮʷ 1.5 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʟʘ ʩʠʣʦʶ 

ʇʦʢʘʟʥʠʢ ʩʠʣʠ ʧʦʞʝʞʽ 
ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʠʣʠ ʧʦʞʝʞʽ 

ʩʣʘʙʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʩʠʣʴʥʦʛʦ 

ʅʠʟʦʚʘ ʧʦʞʝʞʘ 

ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ, ʤ/ʭʚ. ɼʦ 1 1ï3 ʧʦʥʘʜ 3 

ɺʠʩʦʪʘ ʧʦʣʫʤôʷ, ʤ ɼʦ 0,5 0,5ï1,5 ʧʦʥʘʜ 1,5 

ɺʝʨʭʦʚʘ ʧʦʞʝʞʘ 

ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ, ʤ/ʭʚ. ɼʦ 3 3ï100 ʧʦʥʘʜ 100 

ˆʨʫʥʪʦʚʘ ʧʦʞʝʞʘ 

ɻʣʠʙʠʥʘ ʧʨʦʛʦʨʘʥʥʷ, ʩʤ ɼʦ 25 25ï50 ʧʦʥʘʜ 50 
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ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʩʪʝʧʦʚʽ ʧʦʞʝʞʽ, ʧʦʞʝʞʽ ʪʦʨʬʦʚʠʱ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʘʣʠ ʪʦʱʦ [135, 178, 205, 206, 210, 217, 224, 249, 256, 265, 

286, 294ï297, 309]. ʉʪʝʧʦʚʽ ʧʦʞʝʞʽ, ʧʦʞʝʞʽ ʣʫʢ, ʧʦʣʽʚ ʽ ʭʣʽʙʥʠʭ ʤʘʩʠʚʽʚ ʤʦʞʫʪʴ 

ʧʝʨʝʭʦʜʠʪʠ ʚ ʣʽʩʦʚʽ, ʪʦʨʬ'ʷʥʽ ʧʦʞʝʞʽ ʽ ʚʠʢʣʠʢʘʪʠ ʧʦʞʝʞʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʜʦ ʷʢʠʭ ʧʨʠʣʷʛʘʶʪʴ 

ʪʝʨʠʪʦʨʽʾ. 

ɿʘʛʘʣʦʤ, ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʜ ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ ʤʦʞʝ ʙʫʪʠ ʟʚʝʜʝʥʠʡ 

ʜʦ ʥʘʩʪʫʧʥʦʛʦ [43, 53, 70, 72ï74]: 

1) ɺʦʛʥʝʤ ʟʥʠʱʫʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʠ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ ʽ ʨʦʩʣʠʥʥʠʡ 

ʧʦʢʨʠʚ, ʥʝʨʽʜʢʦ ʨʽʜʢʽʩʥʽ, ʚʽʜʥʝʩʝʥʽ ʜʦ ʯʝʨʚʦʥʦʢʥʠʞʥʠʭ. 

2) ɺʠʛʦʨʘʻ ʧʽʜʩʪʠʣʢʘ ʽ ʛʫʤʫʩʥʠʡ ʰʘʨ ˇʨʫʥʪʫ, ʱʦ ʩʧʨʠʷʻ ʧʦʛʽʨʰʝʥʥʶ 

ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ. 

3) ɿʥʠʱʫʻʪʴʩʷ ʧʨʠʨʽʩʪ ʤʦʣʦʜʥʷʢʘ, ʱʦ ʡʜʝ ʥʘ ʟʤʽʥʫ ʤʘʪʝʨʠʥʩʴʢʦʤʫ 

ʥʘʩʘʜʞʝʥʥʶ, ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ ʚʽʜʥʦʚʥʠʡ ʧʨʦʮʝʩ. 

4) ʆʙʧʘʣʝʥʥʷ ʘʙʦ ʩʠʣʴʥʝ ʥʘʛʨʽʚʘʥʥʷ ʚʦʛʥʝʤ ʩʪʦʚʙʫʨʽʚ ʧʦʙʣʠʟʫ 

ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʩʧʨʠʯʠʥʷʻ ʟʘʛʠʙʝʣʴ ʩʧʣʷʯʠʭ ʽ ʜʦʜʘʪʢʦʚʠʭ ʙʨʫʥʴʦʢ, ʘ ʦʪʞʝ ʽ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʧʘʨʦʩʪʽ. 

5) ʇʦʰʢʦʜʞʝʥʥʷ ʩʪʦʚʙʫʨʽʚ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʯʘʩʪʢʦʚʠʡ 

ʚʽʜʚʘʣ ʢʦʨʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʥʠʞʫʻʪʴʩʷ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʜʝʨʝʚ, ʘ ʧʦʨʦʜʠ ʟ ʪʦʥʢʦʶ 

ʢʦʨʦʶ ï ʷʣʠʥʘ, ʷʣʠʮʷ, ʙʫʢ ï ʽ ʟʦʚʩʽʤ ʛʠʥʫʪʴ. 

6) ʇʦʥʠʞʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ ʩʧʨʠʯʠʥʷʻ ʜʦʩʪʫʧʥʽʩʪʴ ʜʦ ʥʠʭ 

ʜʝʨʝʚʥʠʭ ʢʦʨʦʾʜʽʚ ʽ ʨʦʩʣʠʥʥʠʭ ʧʘʨʘʟʠʪʽʚ, ʘ ʦʪʞʝ, ʽ ʧʦʩʪʫʧʦʚʫ ʟʘʛʠʙʝʣʴ 

ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

7) ɺʥʘʩʣʽʜʦʢ ʟʛʦʨʘʥʥʷ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ˇʨʫʥʪʫ ʟʤʝʥʰʫʻʪʴʩʷ ʤʝʭʘʥʽʯʥʠʡ 

ʟʚ'ʷʟʦʢ ˇʨʫʥʪʫ ʟ ʢʦʨʝʥʷʤʠ ʜʝʨʝʚʘ, ʟʥʠʞʫʻʪʴʩʷ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ 

ʧʨʦʪʠʜʽʷʪʠ ʚʽʪʨʫ, ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʧʦʯʠʥʘʻʪʴʩʷ ʚʽʪʨʦʚʘʣ. 

8) ʇʦʛʽʨʰʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʽ ʙʝʟʧʦʩʝʨʝʜʥʷ ʜʽʷ ʚʦʛʥʶ ʥʘ ʜʝʨʝʚʘ 

ʟʥʠʞʫʶʪʴ ʥʘ ʪʨʠʚʘʣʠʡ ʯʘʩ (10ï15 ʨʦʢʽʚ) ʧʨʠʨʽʩʪ ʥʘʩʘʜʞʝʥʴ ʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʟʥʠʞʫʻʪʴʩʷ ʙʦʥʽʪʝʪ. 
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9) ɿʤʽʥʘ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʚʠʢʣʠʢʘʻ ʨʦʟʚʠʪʦʢ ʪʨʘʚ'ʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʷʢʘ ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʠʨʦʜʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ ʧʽʜ ʪʽʥʥʶ ʥʘʩʘʜʞʝʥʴ. 

10) ɿʘʛʘʣʴʥʝ ʧʦʛʽʨʰʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʥʘʩʘʜʞʝʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʧʣʦʜʦʥʦʰʝʥʥʷ ʥʘʩʘʜʞʝʥʴ, ʱʦ ʩʫʪʪʻʚʦ ʟʘʪʷʛʫʻ ʚʽʜʥʦʚʣʝʥʥʷ 

ʝʢʦʩʠʩʪʝʤ. 

11) ɺʦʛʦʥʴ ʟʥʠʱʫʶʯʠ ʧʦʩʝʣʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʪʘʭʽʚ, ʟʘʚʜʘʻ ʟʙʠʪʢʫ 

ʤʠʩʣʠʚʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʣʘʥʜʰʘʬʪʥʽ ʧʦʞʝʞʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʪʠʭʽʡʥʽ ʣʠʭʘ ʧʨʠ ʷʢʠʭ 

ʚʦʛʥʝʤ ʟʥʠʱʫʶʪʴʩʷ ʟʥʘʯʥʽ ʤʘʪʝʨʽʘʣʴʥʽ ʮʽʥʥʦʩʪʽ ʽ ʤʦʞʣʠʚʘ ʟʘʛʠʙʝʣʴ ʣʶʜʝʡ. 

ɺʨʘʞʘʶʯʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʪʘʢʠʭ ʧʦʞʝʞʘʭ ʻ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʟʘʜʠʤʣʝʥʥʷ 

ʚʝʣʠʢʠʭ ʨʘʡʦʥʽʚ, ʦʙʤʝʞʝʥʥʷ ʚʠʜʠʤʦʩʪʽ, ʥʝʛʘʪʠʚʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʣʶʜʝʡ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʟʜʦʨʦʚôʷ.  

ɸʥʘʣʽʟ ʧʦʞʝʞʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʚʦʥʘ ʬʦʨʤʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʽ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚ. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ ʻ ʥʝʚʠʢʦʥʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷʤ ʚʠʤʦʛ ʧʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ (ʇʇɹ) ʧʨʠ ʚʽʜʚʽʜʫʚʘʥʥʽ ʣʽʩʽʚ. 

ʅʝʦʙʝʨʝʞʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʦʛʥʝʤ ʪʫʨʠʩʪʽʚ, ʤʠʩʣʠʚʮʽʚ, ʨʠʙʘʣʦʢ, ʛʨʠʙʥʠʢʽʚ ʪʘ 

ʽʥʰʠʭ ʦʩʽʙ ʧʨʠ ʚʽʟʠʪʽ ʜʦ ʣʽʩʽʚ (ʙʘʛʘʪʪʷ, ʥʝʧʦʛʘʰʝʥʠʡ ʥʝʜʦʧʘʣʦʢ, ʥʝ ʟʘʛʘʰʝʥʠʡ 

ʩʽʨʥʠʢ ʪʘ ʽʥʰʝ) ʻ ʧʨʠʯʠʥʦʶ ʚʽʜ 92 % ʜʦ 99 % ʚʠʧʘʜʢʽʚ ʧʦʞʝʞ [213].  

ʇʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʘ ʚʦʛʥʶ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ: ʚʽʜ ʦʙʨʠʚʫ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʚʽʜ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʘ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʘ ʪʘʢʦʞ ʚʽʜ ʧʦʞʝʞ ʥʘ ʩʢʣʘʜʘʭ ʯʠ ʽʥʰʠʭ ʦʙôʻʢʪʘʭ, 

ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʣʽʩʽ ʯʠ ʧʦʙʣʠʟʫ ʥʴʦʛʦ. ʇʨʠʯʠʥʦʶ ʧʦʞʝʞʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽ 

ʟʣʦʯʠʥʥʽ ʜʽʾ ʦʩʽʙ (ʥʘʚʤʠʩʥʠʡ ʪʘ ʥʝʥʘʚʤʠʩʥʠʡ ʧʽʜʧʘʣ).  

ʅʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʝʩʥʽ ʪʘ ʚʦʩʝʥʠ ʚʠʧʘʣʶʚʘʥʥʷ ʩʫʭʦʾ ʪʨʘʚʠ 

ʥʘ ʩʽʥʦʢʦʩʘʭ, ʧʘʩʦʚʠʱʘʭ, ʘ ʪʘʢʦʞ ʩʪʝʨʥʽ ʥʘ ʧʦʣʷʭ ʧʨʠʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜ 

2,9 % ʜʦ 4 % ʚʠʧʘʜʢʽʚ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ [213].  

ʇʦʛʦʜʘ ʻ ʯʠʥʥʠʢʦʤ, ʷʢʠʡ ʩʧʨʠʷʻ ʘʙʦ ʧʝʨʝʰʢʦʜʞʘʻ ʚʠʥʠʢʥʝʥʥʶ ʪʘ 

ʧʦʰʠʨʝʥʥʶ ʧʦʞʝʞʽ. ʏʘʩʪʽ ʜʦʱʽ, ʩʠʨʘ ʧʦʛʦʜʘ ʟʘʧʦʙʽʛʘʶʪʴ ʧʦʞʝʞʘʤ ʽ ʥʘʚʧʘʢʠ, 

ʧʽʩʣʷ ʪʨʠʚʘʣʦʾ ʩʧʝʢʠ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʱʽʚ, ʣʽʪʥʽ ʛʨʦʟʠ ʙʫʚʘʶʪʴ ʧʨʠʯʠʥʦʶ ʚʽʜ 
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0,4 % ʜʦ 0,7 % ʚʠʧʘʜʢʽʚ ʧʦʞʝʞʽ. ʋʜʘʨʠ ʙʣʠʩʢʘʚʦʢ ʚ ʟʝʤʣʶ ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʫʭʦʾ 

ʪʨʘʚʠ ʘʙʦ ʩʫʭʦʛʦ ʚʽʪʨʦʣʦʤʫ ʩʪʚʦʨʶʶʪʴ ʚʦʛʥʠʱʘ. ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʽ ʪʘʢ ʟʚʘʥʽ 

çʩʫʭʽ ʛʨʦʟʠè, ʧʽʜ ʯʘʩ ʷʢʠʭ ʨʦʟʨʷʜʠ ʘʪʤʦʩʬʝʨʥʦʾ ʝʣʝʢʪʨʠʢʠ ʤʽʞ ʭʤʘʨʘʤʠ ʪʘ 

ʟʝʤʣʝʶ, ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʧʘʜʘʥʥʷʤ ʜʦʱʫ. ɺʠʥʠʢʥʝʥʥʶ ʧʦʞʝʞ ʙʘʛʘʪʦ ʫ 

ʯʦʤʫ ʩʧʨʠʷʻ ʟʘʩʫʭʘ, ʷʢʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʤʧʣʝʢʩ ʘʪʤʦʩʬʝʨʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʢʦʣʠ ʦʧʘʜʠ ʧʨʦʪʷʛʦʤ ʧʦʥʘʜ 20 ʜʥʽʚ ʩʪʘʥʦʚʣʷʪʴ ʥʝ ʙʽʣʴʰʝ 30 % ʚʽʜ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʾ ʥʦʨʤʠ ʜʣʷ ʜʘʥʦʛʦ ʨʘʡʦʥʫ. ʉʝʟʦʥʘʤ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʦʞʝʞʥʦʶ 

ʥʝʙʝʟʧʝʢʦʶ ʣʽʩʽʚ ʧʝʨʝʜʫʻ ʪʝʧʣʘ ʦʩʽʥʴ ʪʘ ʭʦʣʦʜʥʘ ʤʘʣʦʩʥʽʞʥʘ ʟʠʤʘ, ʘ ʚ ʣʽʪʥʽʡ 

ʧʝʨ̔ʦʜ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʢʨʠʪʠʯʥʦ ʥʠʟʴʢʘ ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʧʦʤʽʨʥʠʭ ʘʙʦ ʩʠʣʴʥʠʭ ʚʽʪʨʽʚ ʽ ʤʘʣʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ. 

ʇʦʞʝʞʽ ʫ ʧʨʠʨʦʜʽ, ʷʢ ʚʚʘʞʘʶʪʴ ʙʘʛʘʪʦ ʝʢʦʣʦʛʽʚ, ʚʩʫʧʝʨʝʯ ʧʦʰʠʨʝʥʽʡ 

ʜʫʤʮʽ, ʻ ʥʝ ʧʦʚʥʽʩʪʶ ʰʪʫʯʥʠʤ ʷʚʠʱʝʤ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʣʶʜʠʥʦʶ [376]: ʫ 

ʙʘʛʘʪʴʦʭ ʥʘʟʝʤʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʦʞʝʞʘ ʷʢ ʚʘʞʣʠʚʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʧʘʨʘʤʝʪʨ 

ʽʩʥʫʚʘʣʘ ʟʘʜʦʚʛʦ ʜʦ ʪʦʛʦ, ʷʢ ʟ'ʷʚʠʣʘʩʷ ʣʶʜʠʥʘ. ʆʩʢʽʣʴʢʠ ʣʶʜʠʥʘ ʤʦʞʝ ʷʢʦʶʩʴ 

ʤʽʨʦʶ ʫʧʨʘʚʣʷʪʠ ʛʦʨʽʥʥʷʤ ʫ ʜʦʚʢʽʣʣʽ, ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʨʝʪʝʣʴʥʦ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʮʝ ʷʚʠʱʝ ʽ ʙʫʪʠ ʦʙ'ʻʢʪʠʚʥʠʤ ʫ ʡʦʛʦ ʦʮʽʥʮʽ. 

ʖ. ʆʜʫʤ ʚʽʜʥʦʩʠʪʴ ʧʦʞʝʞʽ ʦʜʥʦʯʘʩʥʦ ʜʦ ʣʽʤʽʪʫʶʯʦʛʦ ʽ ʨʝʛʫʣʶʶʯʦʛʦ 

ʯʠʥʥʠʢʘ. ʋ ʨʘʡʦʥʘʭ ɿʝʤʣʽ ʟ ʪʝʧʣʠʤ ʽ ʩʫʭʠʤ ʢʣʽʤʘʪʦʤ ʥʝʚʝʣʠʢʽ ʩʝʟʦʥʥʽ ʘʙʦ 

ʧʝʨʽʦʜʠʯʥʽ ʧʦʞʝʞʽ ʯʠʥʷʪʴ ʜʦʩʠʪʴ ʧʦʪʫʞʥʠʡ ʩʝʣʝʢʪʠʚʥʠʡ ʪʠʩʢ, ʷʢʠʡ ʩʧʨʠʷʻ 

ʚʠʞʠʚʘʥʥʶ ʽ ʟʨʦʩʪʘʥʥʶ ʜʝʷʢʠʭ ʚʠʜʽʚ ʟʘ ʨʘʭʫʥʦʢ ʽʥʰʠʭ. ʋ ʪʘʢʠʭ ʨʘʡʦʥʘʭ ʙʘʛʘʪʦ 

ʫʛʨʫʧʦʚʘʥʴ ʫ ʟʚ'ʷʟʢʫ ʟ ʾʭ ʚʠʥʠʢʥʝʥʥʷʤ ʽ ʚʠʞʠʚʘʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʞʝʞ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ çʧʦʞʝʞʥʦʛʦ ʪʠʧʫè, ʷʢʽ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʽ ʜʣʷ ʣʶʜʠʥʠ. ɸʙʠ ʚʠʢʣʶʯʠʪʠ ʚʧʣʠʚ ʧʦʞʝʞ ʥʘ ʧʝʚʥʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, 

ʣʶʜʠʥʘ ʤʘʻ ʟʘʤʽʥʠʪʠ ʡʦʛʦ ʯʠʤʦʩʴ ʽʥʰʠʤ, ʥʘʧʨʠʢʣʘʜ ʭʽʤʽʯʥʦʶ ʜʽʻʶ, ʱʦ ʥʝ 

ʟʘʚʞʜʠ ʚʠʧʨʘʚʜʘʥʝ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ [376]. 

ʋ ʜʘʥʠʡ ʯʘʩ ʙʽʣʴʰ ʤʝʥʰ ʚʠʚʯʝʥʽ ʽ ʚʠʩʚʽʪʣʝʥʽ ʚ ʣʽʪʝʨʘʪʫʨʽ ʚʧʣʠʚʠ ʧʦʞʝʞ 

ʣʠʰʝ ʥʘ ʦʢʨʝʤʽ ʛʨʫʧʠ ʯʠʥʥʠʢʽʚ (ˇʨʫʥʪʦʚʽ, ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ ʽ ʽʥ.) ʧʨʦʞʠʚʘʥʥʷ ʽ 

ʢʦʤʧʦʥʝʥʪʠ ʣʽʩʦʚʠʭ ʬʽʪʦʮʝʥʦʟʽʚ (ʪʨʘʚ'ʷʥʦ-ʯʘʛʘʨʥʠʢʦʚʠʡ ʷʨʫʩ, ʧʽʜʨʽʩʪ, 

ʜʝʨʝʚʦʩʪʘʥ). ɼʣʷ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʽʚ ʧʦʢʘʟʘʥʘ ʟʥʘʯʥʘ ʨʦʣʴ ʚʦʛʥʶ ʫ ʧʨʠʨʦʜʥʦʤʫ 
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ʚʽʜʥʦʚʣʝʥʥʽ ʽ ʟʤʽʥʘʭ ʩʢʣʘʜʫ, ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʽʢʦʚʦʾ ʽ ʷʨʫʩʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʥʘʩʘʜʞʝʥʴ, ʫ ʧʨʦʮʝʩʘʭ ʟʨʦʩʪʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ. 

ʇʨʦʪʝ, ʷʢ ʩʧʨʘʚʝʜʣʠʚʦ ʚʽʜʟʥʘʯʘʻ ʉ. ʄ. ʉʘʥʥʠʢʦʚ [264], ʜʦʩʠʪʴ ʧʦʚʥʦʛʦ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʝʢʦʣʦʛʽʯʥʫ ʽ ʝʚʦʣʶʮʽʡʥʫ ʨʦʣʴ ʧʽʨʦʣʦʛʽʯʥʦʛʦ ʯʠʥʥʠʢʘ ʫ ʜʠʥʘʤʽʮʽ 

ʫʛʨʫʧʦʚʘʥʴ ʜʦ ʮʠʭ ʧʽʨ ʥʝʤʘʻ. ɼʣʷ ʾʾ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ, ʚʦʯʝʚʠʜʴ, 

ʥʝʦʙʭʽʜʥʦ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ, ʷʢ ʤʽʥʽʤʫʤ, ʣʦʢʘʣʴʥʫ ʧʦʧʫʣʷʮʽʶ ʚʠʜʫ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʥʘʧʨʠʢʣʘʜ ʜʝʨʝʚʥʦʾ ʧʦʨʦʜʠ, ʽ ʨʦʟʛʣʷʜʘʪʠ ʾʾ ʫ ʮʽʣʦʤʫ, ʷʢ ʦʜʠʥʠʮʶ ʽʩʥʫʚʘʥʥʷ ʽ 

ʝʚʦʣʶʮʽʾ ʚʠʜʫ. ʎʷ ʦʜʠʥʠʮʷ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʚʩʽ ʛʝʥʝʨʘʮʽʾ ʜʝʨʝʚ ʥʘ ʧʣʦʱʽ, ʫ 

ʤʝʞʘʭ ʷʢʦʾ ʜʦʩʠʪʴ ʚʠʨʘʟʥʦ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʚʽʢʦʚʘ, ʷʨʫʩʥʘ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ʩʪʨʫʢʪʫʨʘ, ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʦʨʦʜʠ, ʧʦʥʦʚʣʶʚʘʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʨʦʷʚ ʽʥʰʠʭ 

ʬʝʥʦʪʠʧʽʯʥʠʭ ʽ ʛʝʥʝʪʠʯʥʠʭ ʦʟʥʘʢ. ʄʠ ʧʨʠʻʜʥʫʻʤʦʩʷ ʜʦ ʚʠʩʥʦʚʢʫ 

ʉ. ʄ. ʉʘʥʥʠʢʦʚʘ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʙʣʝʤʘ ʚʟʘʻʤʠʥ ʫ ʩʠʩʪʝʤʽ ʧʦʞʝʞʘ ï ʨʦʩʣʠʥʥʽʩʪʴ 

ʥʝ ʤʦʞʝ ʟʘʜʦʚʽʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠʩʷ ʥʘ ʨʽʚʥʽ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ 

ʯʠʥʥʠʢʘ ʥʘ ʦʢʨʝʤʽ ʦʩʦʙʠʥʠ ʽ ʝʣʝʤʝʥʪʘʨʥʽ ʬʽʪʦʮʝʥʦʟʠ. 

ʉʧʝʨʰʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʚʠʪʦʢ ʧʦʞʝʞʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʣʴʻʬʫ 

ʤʽʩʮʝʚʦʩʪʽ, ʪʠʧʫ ʽ ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʩʪʽ, ʩʠʣʠ ʽ ʥʘʧʨʷʤʫ ʚʽʪʨʫ, ʤʘʩʠ ʥʘʢʦʧʠʯʝʥʦʛʦ 

ʩʫʭʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ, ʩʪʝʧʦʚʦʾ ʧʦʚʩʪʽ). ʇʨʠ ʚʠʩʦʭʣʦʤʫ 

ʪʨʘʚʦʩʪʦʾ ʽ ʙʝʟʚʽʪʨʷʥʽʡ ʧʦʛʦʜʽ, ʧʦʞʝʞʽ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʟ ʰʚʠʜʢʽʩʪʶ, ʱʦ 

ʜʦʩʷʛʘʻ 15ï18 ʤ/ʭʚ. ʋ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʫ ʜʦʚʢʽʣʣʽ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʩʪʦʛʽʚ 

ʩʦʣʦʤʠ, ʩʽʥʘ, ʰʪʘʙʝʣʽʚ ʜʝʨʝʚʠʥʠ, ʘ ʪʘʢʦʞ ʧʨʠ ʾʾ ʪʝʭʥʦʛʝʥʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʽ 

ʫʥʘʩʣʽʜʦʢ ʨʦʟʣʠʚʫ ʥʘʬʪʠ ʘʙʦ ʧʨʦʜʫʢʪʽʚ ʾʾ ʧʝʨʝʨʦʙʢʠ) ʪʨʠʚʘʣʽʩʪʴ ʧʽʨʦʛʝʥʥʦʾ ʜʽʾ 

ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʛʥʶ ʟʨʦʩʪʘʻ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʘʙʦ ʥʘʚʽʪʴ ʥʘ ʧʦʨʷʜʢʠ. ʆʪʞʝ, 

ʚʦʛʦʥʴ ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʧʨʷʤʦ, ʫʰʢʦʜʞʫʶʯʠ ʘʙʦ ʟʥʠʱʫʶʯʠ ʾʭ, ʽ 

ʧʦʙʽʯʥʦ ï ʪʨʘʥʩʬʦʨʤʫʶʯʠ [315]. 

ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʫ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʣʽʪʦʛʝʥʥʘ ʦʩʥʦʚʘ, ʘʪʤʦʩʬʝʨʘ, 

ʚʦʜʠ, ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ, ʨʦʩʣʠʥʥʽʩʪʴ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʧʦʚʥʘ ʦʮʽʥʢʘ çʧʽʨʦʛʝʥʥʦʾ 

ʝʢʦʣʦʛʽʾè ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʽʚ ʧʦʚʠʥʥʘ ʩʣʫʛʫʚʘʪʠ ʢʣʶʯʝʤ ʜʦ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ 

ʧʽʩʣʷʧʦʞʝʞʥʦʛʦ ʝʚʦʣʶʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʪʘ ʾʭ ʨʝʣʘʢʩʽʾ. 
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ɺ ʋʢʨʘʾʥʽ, ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ, ʜʦʩʣʽʜʞʝʥʴ ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ. ʆʪʞʝ, ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʽ ʥʘʩʣʽʜʢʠ ʧʦʞʝʞ 

ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʚʯʝʥʽ ʜʘʣʝʢʦ ʥʝ ʚ ʧʦʚʥʦʤʫ ʦʙ'ʻʤʽ, 

ʘ ʫ ʘʚʪʦʨʽʚ, ʱʦ ʦʮʽʥʶʶʪʴ ʜʽʶ ʚʦʛʥʶ ʥʘ ʨʽʟʥʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʻ ʽʩʪʦʪʥʽ 

ʨʦʟʙʽʞʥʦʩʪʽ ʟʘ ʨʷʜʦʤ ʧʠʪʘʥʴ. 

ʆʢʨʽʤ ʪʦʛʦ, ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʽ ʜʘʥʽ ʧʨʦ ʧʦʞʝʞʽ 

ʬʘʭʽʚʮʽʚ ɼʉʅʉ ʧʨʘʢʪʠʯʥʦ ʥʝ ʫʟʛʦʜʞʝʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ [140, 171, 231, 235, 270]. 

ɿ ʯʠʩʣʝʥʥʠʭ ʘʩʧʝʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʧʦʞʝʞ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʝ 

ʚʠʷʚʣʝʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʽʩʣʷʧʦʞʝʞʥʦʾ ʜʠʥʘʤʽʢʠ ʣʽʩʽʚ ʫ ʯʘʩʽ ʽ ʟʘ 

ʪʝʨʠʪʦʨʽʷʤʠ. ɻʣʠʙʦʢʝ ʧʽʟʥʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʧʦʞʝʞ, ʷʢ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʩʧʨʠʷʪʠʤʝ ʥʘʫʢʦʚʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʶ 

ʧʨʠʥʮʠʧʽʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʝʢʦʛʝʦʩʠʩʪʝʤ. ɺʦʜʥʦʯʘʩ ʥʝʜʦʦʮʽʥʢʘ ʽ ʥʝʜʦʦʙʣʽʢ ʨʦʣʽ ʧʦʞʝʞ ʫ ʬʦʨʤʫʚʘʥʥʽ ʣʽʩʽʚ 

ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʛʨʫʙʠʤʠ ʧʦʤʠʣʢʘʤʠ ʷʢ ʧʨʠ ʝʢʦʣʦʛʽʯʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʩʫʯʘʩʥʠʭ ʣʽʩʽʚ ʪʘ ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʪʘʢ ʽ ʧʨʠ ʩʧʨʦʙʘʭ ʧʨʦʛʥʦʟʥʠʭ 

ʦʮʽʥʦʢ ʣʽʩʦʪʚʦʨʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʪʞʝ, ʥʘʤʠ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʥʝʛʘʪʠʚʥʽ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʽ ʥʘʩʣʽʜʢʠ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʜʣʷ ʜʦʚʢʽʣʣʷ, ʷʢʽ ʫʟʘʛʘʣʴʥʝʥʦ ʧʦʣʷʛʘʶʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

- ʣʽʩʦʚʽ ʧʦʞʝʞʽ ʻ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ; 

- ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʞʝʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʫ 

ʩʫʭʦʩʪʽʡ ʟ ʧʦʜʘʣʴʰʦʶ ʟʘʛʠʙʝʣʣʶ ʣʽʩʽʚ; 

- ʟʘʛʠʙʝʣʴ ʣʽʩʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʝʛʽʦʥʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ; 

- ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʥʠʱʝʥʥʷ ʚʽʜ ʧʦʞʝʞ ʨʦʩʣʠʥʥʦʩʪʽ ʟʤʽʥʶʻʪʴʩʷ ʢʠʩʥʝʚʠʡ 

ʙʘʣʘʥʩ ʚ ʘʪʤʦʩʬʝʨʽ; 

- ʦʢʩʠʜ ʢʘʨʙʦʥʫ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʣʽʩʦʚʠʭ ʧʦʞʝʞʘʭ, ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ; 

- ʚʠʥʠʢʥʝʥʥʷ ʭʤʘʨʥʦʩʪʽ ʫ ʥʠʞʥʽʭ ʰʘʨʘʭ ʘʪʤʦʩʬʝʨʠ ʽ ʜʠʤʢʠ (ʤʘʨʝʚʘ) 

ʫ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ ʪʘʢʦʞ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʝʛʽʦʥʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ; 

- ʣʽʢʚʽʜʘʮʽʷ ʣʽʩʦʟʘʭʠʩʥʠʭ ʩʤʫʛ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʦʞʝʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ ʩʪʝʧʦʚʠʭ ʟʦʥʘʭ; 
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- ʣʽʩʦʚʽ ʧʦʞʝʞʽ ʩʧʨʠʷʶʪʴ ʨʫʡʥʫʚʘʥʥʶ ˇʨʫʥʪʦʚʦʛʦ ʰʘʨʫ, ʷʢʠʡ 

ʽʥʪʝʥʩʠʚʥʽʰʝ ʧʽʜʜʘʻʪʴʩʷ ʜʦʱʦʚʽʡ ʪʘ ʚʽʪʨʦʚʽʡ ʝʨʦʟʽʾ, ʽ ʪ.ʽ.; 

- ʫ ʛʽʨʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʩʪʚʦʨʶʻʪʴʩʷ ʥʝʙʝʟʧʝʢʘ ʫʪʚʦʨʝʥʥʷ ʦʙʚʘʣʽʚ; 

- ʟʤʽʥʶʻʪʴʩʷ ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʨʽʯʦʢ, ʙʦʣʽʪ ʽ ʦʟʝʨ; 

- ʟʤʽʥʶʻʪʴʩʷ ʢʠʩʣʦʪʥʽʩʪʴ ˇʨʫʥʪʽʚ, ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʤʽʥʝʨʘʣʽʟʘʮʽʷ 

ʛʫʤʫʩʫ; 

- ʫ ʨʝʟʫʣʴʪʘʪʽ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʛʫʤʫʩ ʽ ʦʨʛʘʥʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ˇʨʫʥʪʦʚʦʛʦ ʰʘʨʫ ʚ ʥʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʩʢʣʘʜʫ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ: ʬʦʩʬʦʨʫ, 

ʘʟʦʪʫ ʽ ʪ.ʽ.; 

- ʧʽʩʣʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ ʟʛʘʨʠʱʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʢʨʠʚʫ: ʧʦʨʽʜ ʜʝʨʝʚ, ʪʨʘʚ, ʯʘʛʘʨʥʠʢʽʚ, ʟ'ʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʬʘʫʥʠ. 

ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʠ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ: ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʜʦʩʪʫʧ ʩʚʽʪʣʘ, ʧʽʜʚʠʱʫʶʪʴʩʷ ʧʝʨʝʧʘʜʠ ʪʝʤʧʝʨʘʪʫʨʠ ˇʨʫʥʪʫ; 

- ʙʽʣʴʰʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʧʨʠ ʣʽʩʦʚʠʭ ʧʦʞʝʞʘʭ, 

ʤʘʶʪʴ ʪʦʢʩʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʦʤʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʦʪʨʫʻʥʥʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽ ʜʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ; 

- ʟʥʠʱʫʻʪʴʩʷ ʜʝʨʝʚʠʥʘ - ʩʠʨʦʚʠʥʘ ʜʣʷ ʜʝʷʢʠʭ ʚʠʜʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ; 

- ʩʪʚʦʨʶʻʪʴʩʷ ʟʘʛʨʦʟʘ ʞʠʪʣʦʚʠʤ ʟʘʙʫʜʦʚʘʤ, ʧʨʦʤʠʩʣʦʚʠʤ ʦʙ'ʻʢʪʘʤ ʽ 

ʮʽʣʠʤ ʥʘʩʝʣʝʥʠʤ ʧʫʥʢʪʘʤ. 

 

1.3.1 ɺʧʣʠʚ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ ʣʽʪʦʛʝʥʥʫ ʦʩʥʦʚʫ ʝʢʦʛʝʦʩʠʩʪʝʤ 

 

ɺʠʚʯʝʥʥʶ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʣʽʪʦʛʝʥʥʫ ʦʩʥʦʚʫ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  ʧʨʠʩʚʷʪʠʣʠ ʩʚʦʾ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʯʠʤʘʣʦ ʚʯʝʥʠʭ [6, 

7, 12, 22, 23, 33, 117, 128, 130, 135, 142, 197, 267] ʅʝʧʨʷʤʠʡ ʚʧʣʠʚ ʧʦʞʝʞ ʥʘ 

ʣʪ̔ʦʛʝʥʥʫ ʦʩʥʦʚʫ ʥʘʡʧʦʤʽʪʥʽʰʝ ʚ ʘʚʪʦʥʦʤʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʘʭ. ʊʫʪ ʥʘ 

ʢʨʫʧʥʠʭ ʟʛʘʨʠʱʘʭ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʛʦʨʘʥʥʷ ʰʘʨʫ ʪʨʘʚôʷʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ 

ʧʽʜʩʪʠʣʢʠ ʫ ʧʦʜʘʣʴʰʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʦʜʥʘ ʽ ʚʽʪʨʦʚʘ ʝʨʦʟʽʷ, ʟʤʠʚʘʥʥʷ 

ʜʨʽʙʥʦʟʝʤʫ, ʦʛʦʣʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʽ ʫʪʚʦʨʝʥʥʷ ʨʦʟʩʠʧʽʚ [133, 

150, 203, 240, 241, 315, 332]. 
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ɺʠʥʝʩʝʥʥʷ ʜʨʽʙʥʦʟʝʤʫ ʟ ʜʽʣʷʥʦʢ ʟʛʘʨʠʱ ʥʘ ʩʭʠʣʘʭ ʧʽʩʣʷ ʽʥʪʝʥʩʠʚʥʠʭ 

ʦʧʘʜʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ ʧʦ ʝʣʝʤʝʥʪʘʭ ʣʘʥʜʰʘʬʪʫ, ʟʤʽʥʽ 

ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʦʢ, ʾʭ ʟʘʤʫʣʶʚʘʥʥʷ, ʧʽʜʪʦʧʣʝʥʥʷ ʣʽʩʽʚ ʽ ʪ.ʽ. 

ɸ. ʇ. ʉʘʧʦʞʥʠʢʦʚ [266] ʚʽʜʟʥʘʯʘʻ, ʱʦ ʛʝʦʭʽʤʽʷ ʫʨʘʞʝʥʠʭ ʚʽʜ ʜʽʾ ʚʦʛʥʶ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʧʨʦʛʦʨʘʥʥʷ ʣʽʩʦʚʦʾ 

ʧʽʜʩʪʠʣʢʠ ʽ ʧʦʜʘʣʴʰʦʶ ʟʤʽʥʦʶ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. ʆʩʦʙʣʠʚʦʩʪʽ ʤʽʛʨʘʮʽʾ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʮʴʦʤʫ ʦʙʫʤʦʚʣʝʥʽ ʽ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɺ ʝʣʶʚʽʘʣʴʥʽʡ ʛʨʫʧʽ ʝʣʝʤʝʥʪʘʨʥʠʭ ʣʘʥʜʰʘʬʪʽʚ 

(ʚʦʜʦʜʽʣʠ) ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʝ ʧʨʦʛʦʨʘʥʥʷ ʧʽʜʩʪʠʣʢʠ ʨʽʟʢʦ ʧʽʜʩʠʣʶʻ ʧʨʦʮʝʩʠ 

ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʨʦʟʢʣʘʜʫ ʫ ʥʠʞʥʽ ʛʦʨʠʟʦʥʪʠ. ɺʽʜʥʦʚʣʝʥʥʷ ʧʦʞʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʪʫʪ ʫʩʢʣʘʜʥʝʥʝ, ʽ ˇʨʫʥʪʠ ʣʝʛʢʦ ʚʪʨʘʯʘʶʪʴ ʩʚʽʡ ʧʨʠʨʦʜʥʠʡ ʩʪʘʥ. 

ʇʝʨʰʽ ʟʥʘʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʦʮʽʥʢʦʶ ʚʧʣʠʚʫ ʚʦʛʥʶ ʥʘ ˇʨʫʥʪ ʧʨʦʚʝʜʝʥʽ ʚ 

30-ʽ ʨʦʢʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬ. ʄ. ɽ. ʊʢʘʯʝʥʢʦ [303]. ʉʘʤʝ ʪʦʜʽ ʥʘ ʧʽʜʩʪʘʚʽ 

ʥʘʫʢʦʚʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ, ʅ. ʅ. ʉʫʰʢʠʥʘ [289] ʚʠʩʣʦʚʠʣʘ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ 

ʜʽʷ ʚʦʛʥʶ ʥʘ ʙʘʢʪʝʨʽʡʥʝ ʞʠʪʪʷ ˇʨʫʥʪʫ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʩʠʣʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. ɿʦʢʨʝʤʘ, ʥʘ ʩʫʛʣʠʥʠʩʪʠʭ ʽ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʧʽʩʣʷ ʚʠʧʘʣʶʚʘʥʥʷ 

ʚʽʜʙʫʚʘʣʘʩʷ ʟʤʽʥʘ ʚʝʣʠʯʠʥʠ pH ʫ ʙʽʢ ʣʫʞʥʦʾ ʨʝʘʢʮʽʾ ʥʝ ʣʠʰʝ ʫ ʚʝʨʭʥʽʭ 

ʛʦʨʠʟʦʥʪʘʭ, ʘʣʝ ʽ ʚ ʪʠʭ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʥʠʞʯʝ. 

ɺ. ɿ. ɻʫʣʽʩʘʰʚʽʣʽ ʽ ɸ. ɯ. ʉʪʨʘʪʦʥʦʚʠʯ [102] ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʞʝʞʽ 

ʚʠʢʣʠʢʘʶʪʴ ʫʱʽʣʴʥʝʥʥʷ ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʭ ʩʫʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʽʚ ʽ ʩʪʚʦʨʶʶʪʴ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʘʝʨʘʮʽʾ. ɿʙʽʣʴʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ, ʧʨʠ ʧʦʤʽʨʥʽʡ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʥʘ ʾʭ ʜʫʤʢʫ, ʩʧʨʠʷʻ 

ʟʘʙʦʣʦʯʫʚʘʥʥʶ. ʅʘ ʩʫʛʣʠʥʠʩʪʠʭ ʩʠʣʴʥʦʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʘʭ ʜʽʷ ʚʦʛʥʶ ʥʝ 

ʚʠʢʣʠʢʘʣʘ ʟʥʘʯʥʠʭ ʟʤʽʥ ʾʭ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʅʘ ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʭ 

ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʧʽʩʣʷ ʚʦʛʥʝʚʦʾ ʜʽʾ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚʤʽʩʪ ʚʦʣʦʛʠ. 

ɿʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ [306], pH ˇʨʫʥʪʫ ʧʽʩʣʷ ʧʦʞʝʞ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ 3,8 ʜʦ 5,0, ʟ 6,0 ʜʦ 6,5 ʽ ʟ 4,8 ʜʦ 5,5, ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʩʧʦʣʫʢ 

ʬʦʩʬʦʨʫ (ʈ2ʆ5) ʟʨʦʩʪʘʣʘ ʟ 1,75 ʜʦ 9,0 ʤʽʣʽʛʨʘʤʘ ʥʘ 100 ʛ ˇʨʫʥʪʫ, ʂ2ʆ ï ʟ 11 ʜʦ 17 

ʤʽʣʽʛʨʘʤʘ (ʤʛ)/100ʛ, MgO ï ʟ 16,5 ʜʦ 28,5 ʤʽʣʽʛʨʘʤʘ (ʤʛ)/100 ʛ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ʥʽʪʨʦʛʝʥʫ, ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ, ʷʢ ʧʽʩʣʷ ʩʣʘʙʢʦʛʦ 
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ʚʠʧʘʣʶʚʘʥʥʷ ˇʨʫʥʪʫ, ʪʘʢ ʽ ʧʽʩʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ, ʧʨʠ ʷʢʦʤʫ ʟʛʦʨʽʣʘ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʦʧʘʜʫ ʽ ʧʽʜʩʪʠʣʢʠ. ɿʙʽʣʴʰʝʥʥʷ ʥʽʪʨʦʛʝʥʫ, ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ ʫ ˇʨʫʥʪʽ ʧʽʩʣʷ 

ʚʦʛʥʝʚʦʾ ʜʽʾ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʩʦʩʥʷʢʽʚ ʽ ʷʣʠʥʥʠʢʽʚ ʧʦʢʘʟʘʥʦ ʪʘʢʦʞ ɺ.ɺ. 

ɯʚʘʥʦʚʠʤ [129], ɿ. ʅ. ɸʨʝʬʴʻʚʦʶ [12], ʖ. ɯ. ʇʦʥʦʤʘʨʴʦʚʠʤ [237], ɺ. ʇ. 

ʌʽʨʩʦʚʦʶ [314], ɽ. ʇ. ʇʦʧʦʚʦʶ [239]. 

ʇʽʩʣʷʧʦʞʝʞʥʘ ʟʤʽʥʘ ʭʚʦʡʥʠʭ ʣʽʩʽʚ ʥʘ ʩʫʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ʯʘʩʪʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ ʜʝʨʥʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʧʽʜʟʦʣʠʩʪʠʡ. ʎʝ ʷʚʠʱʝ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤ ʥʘʢʦʧʠʯʝʥʥʷʤ ʛʫʤʫʩʫ, 

ʟʥʠʞʝʥʥʷʤ ʢʠʩʣʦʪʥʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʷʤ ʻʤʥʦʩʪʽ ʦʙʤʽʥʫ ʽ ʟʤʝʥʰʝʥʥʷʤ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʨʫʭʦʤʠʤ ʬʦʨʤʘʤʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʽʩʣʷ 

ʧʦʞʝʞʽ ʫ ʧʝʨʰʽ 3ï4 ʨʦʢʠ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʟʘʧʘʩʽʚ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʫ ʧʽʜʩʪʠʣʮʽ ʽ ʚʝʨʭʥʴʦʤʫ 10ïʩʘʥʪʠʤʝʪʨʦʚʦʤʫ ʧʨʦʰʘʨʢʫ 

ˇʨʫʥʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʦ ʩʫʪʪʻʚʦ ʟʥʘʯʠʤʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʩʧʦʣʫʢ, ʟʦʢʨʝʤʘ, ʉʘʆ ï ʚ 2ï3 ʨʘʟʠ, MgO ï ʚ 1,5ï2, 

ʂ2ʆ ï ʚ 1,3ï1,5, ʈ2ʆ5 ï ʚ 1,1ï1,2, NH4NO3 ï ʚ 1,5ï3,0 ʨʘʟʠ [12, 314, 387]. ɼʝʷʢʘ 

ʧʝʨʚʠʥʥʘ ʚʪʨʘʪʘ ʟʘʛʘʣʴʥʦʛʦ ʘʟʦʪʫ ʰʚʠʜʢʦ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʫʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʾ 

ʘʤʦʥʽʬʽʢʘʮʽʾ ʽ ʥʽʪʨʦʬʽʢʘʮʽʾ ʦʨʛʘʥʽʢʠ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ [289, 

338]. 

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ˇʨʫʥʪʫ ʥʘ ʟʛʘʨʠʱʘʭ ʧʽʩʣʷ ʧʦʚʪʦʨʥʠʭ ʧʦʞʝʞ ʯʘʩʪʦ ʡʜʝ ʚʽʜ 

ʧʽʜʟʦʣʠʩʪʠʭ ʜʦ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ. ʋʧʦʚʽʣʴʥʝʥʥʷ ʘʙʦ ʧʦʚʥʝ ʧʨʠʧʠʥʝʥʥʷ ʥʘ 

ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʧʨʦʮʝʩʫ ʦʧʽʜʟʦʣʝʥʥʷ ʽ ʟʘʤʽʥʘ ʛʨʫʙʦʛʫʤʫʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 

ʪʠʧʦʚʠʤ ʛʫʤʫʩʦʚʠʤ ʧʽʜʚʠʱʫʻ ʙʦʥʽʪʝʪ ˇʨʫʥʪʫ ʽ ʜʝʨʝʚʦʩʪʘʥʽʚ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ ʱʦ, ʚʠʧʘʣʶʚʘʥʥʷ ʛʨʫʙʦʛʦ 

ʛʫʤʫʩʫ ʧʽʜ ʧʦʣʦʛʦʤ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʽ ʥʘ ʚʠʨʫʙʢʘʭ ʚʦʛʥʝʤ ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʽ ʧʦʣʽʧʰʝʥʥʷ 

ʫʤʦʚ ʜʣʷ ʥʘʩʽʥʥʻʚʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʭʚʦʡʥʠʭ ʧʦʨʽʜ [315, 316]. ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ 

ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ ʥʘ ʢʦʨʠʩʥʽʩʪʴ ʚʞʠʚʘʥʥʷ ʧʦʤʽʨʥʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ ʛʨʫʙʦʛʦ 

ʛʫʤʫʩʫ ʷʢ ʟʘʩʦʙʫ ʧʽʜʚʠʱʝʥʥʷ ʣʽʩʦʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ [19, 

160].  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʷʤʘ ʽ ʥʝʧʨʷʤʘ ʜʽʷ ʧʦʞʝʞ ʥʘ ʣʽʪʦʛʝʥʥʫ ʦʩʥʦʚʫ ʽ ˇʨʫʥʪ 

ʟʤʽʥʶʻ ʪʨʦʬʥʽʩʪʴ ʝʢʦʪʦʧʫ, ʦʙʫʤʦʚʣʶʻ ʧʦʷʚʫ ʧʦʭʽʜʥʠʭ ʬʘʮʽʡ ʽ ʚʠʟʥʘʯʘʻ 

ʩʧʝʮʠʬʽʢʫ ʬʦʨʤʫʚʘʥʥʷ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 

 

1.3.2 ɺʧʣʠʚ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ ʩʪʘʥ ʘʪʤʦʩʬʝʨʠ ʪʘ ʤʽʢʨʦʢʣʽʤʘʪ  

 

ʋ ʜʘʥʠʡ ʯʘʩ ʻ ʜʦʩʪʦʚʽʨʥʽ ʜʘʥʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʚʦʻʨʽʜʥʠʡ çʚʥʝʩʦʢè 

ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ ʫ ʟʘʛʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʜʠʤʦʛʘʟʦʚʠʤʠ 

ʚʠʢʠʜʘʤʠ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [352], ʱʦʨʦʢʫ ʫʥʘʩʣʽʜʦʢ 

ʧʦʞʝʞ ʽ ʩʧʘʣʶʚʘʥʥʷ ʧʦʨʫʙʢʦʚʠʭ ʟʘʣʠʰʢʽʚ, ʚʢʣʶʯʘʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ 

ʮʽʣʴʦʚʠʭ ʧʘʣʽʚ, ʚ ʘʪʤʦʩʬʝʨʫ ʥʘʜʭʦʜʠʪʴ ʙʣʠʟʴʢʦ 5% ʜʠʤʦʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ ʚʽʜ ʾʭ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ɭ ʪʘʢʦʞ ʜʝʷʢʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦ ʚʪʨʘʪʠ ʧʦʞʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʚʽʨʥʽʰʝ, ʧʨʦ ʾʭ ʧʝʨʝʨʦʟʧʦʜʽʣ ʤʽʞ ʝʢʦʛʝʦʩʠʩʪʝʤʘʤʠ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʥʝʩʝʥʥʷ ʚʽʪʨʦʤ ʟʦʣʠ ʟ ʜʽʣʷʥʦʢ ʢʨʫʧʥʦʛʦ ʟʛʘʨʠʱʘ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ɺ.ɺ. 

ʌʫʨʷʻʚʘ ʧʽʩʣʷ ʧʦʞʝʞ ʽ ʮʽʣʴʦʚʠʭ ʧʘʣʽʚ ʥʘ ʮʽʣʠʥʥʠʭ ʟʝʤʣʷʭ ʟ ʝʢʦʛʝʦʩʠʩʪʝʤʠ 

ʚʪʨʘʯʘʣʦʩʷ ʙʣʠʟʴʢʦ 30% ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʧʝʨʝʥʝʩʝʥʥʷ ʚʽʪʨʦʤ ʽ ʘʢʫʤʫʣʶʚʘʣʦʩʷ, ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʨʠʣʝʛʣʠʭ ʜʦ ʟʛʘʨʠʱʘʭ 

ʜʽʣʷʥʢʘʭ. ɺ ʮʽʣʦʤʫ ʢʦʥʩʪʘʪʫʶʪʴʩʷ ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʧʽʩʣʷʧʦʞʝʞʥʦʾ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ [315]. ɿʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʘʣʶʚʘʥʥʽ ʧʦʨʫʙʢʦʚʠʭ ʟʘʣʠʰʢʽʚ ʟ ʢʦʞʥʦʛʦ ʛʝʢʪʘʨʘ 

ʚʠʧʘʨʦʚʫʚʘʣʦʩʷ ʚ ʘʪʤʦʩʬʝʨʫ: ʈ ï 10 ʢʛ (18 %), ʂ ʜʦ ï 51 (17 %), ʉʘ ï 100 (47 %), 

Mg ï 37 ʢʛ (29 %). ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ 

ʯʘʩ ʧʦʞʝʞʽ ʟ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ ʤʦʞʝ ʚʠʧʘʨʦʚʫʚʘʪʠʩʷ 25ï44 % ʘʟʦʪʫ [369].  

ʍʦʯʘ ʚʽʜʥʦʩʥʘ ʯʘʩʪʢʘ ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ ʫ ʟʘʛʘʣʴʥʦʤʫ ʙʘʣʘʥʩʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʥʝʚʝʣʠʢʘ, ʧʨʦʪʝ ʚʦʥʘ ʽʩʥʫʻ, ʽ ʝʢʦʣʦʛʽʯʥʦ ʟ ʥʝʶ 

ʥʝʦʙʭʽʜʥʦ ʨʘʭʫʚʘʪʠʩʷ. ʇʨʦʪʝ ʛʣʦʙʘʣʴʥʘ ʜʽʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʯʝʨʝʟ ʘʪʤʦʩʬʝʨʫ ʥʘ 

ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʢʨʫʧʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʦʩʣʽʜʞʝʥʘ ʥʝʜʦʩʪʘʪʥʴʦ, ʽ, ʢʨʽʤ ʪʦʛʦ, ʚʦʥʘ 

ʯʘʩʪʦ ʟʘʤʘʩʢʦʚʘʥʘ ʢʦʤʧʣʝʢʩʥʠʤ ʚʧʣʠʚʦʤ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ [315]. 

ʋ ʙʽʣʴʰʽʡ ʤʽʨʽ ʦʮʽʥʝʥʠʡ ʥʝʧʨʷʤʠʡ ʚʧʣʠʚ ʧʦʞʝʞ ʥʘ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʘʙʦ ʧʦʚʥʝ ʟʥʠʱʝʥʥʷ ʾʭ ʧʦʞʝʞʘʤʠ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʫʤʦʚ ʪʝʧʣʦʦʙʤʽʥʫ, ʷʢʽ ʚ 
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ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʫʤʦʚ ʚʽʜʢʨʠʪʠʭ ʧʦʣʴʦʚʠʭ ʜʽʣʷʥʦʢ. ʇʨʠʯʦʤʫ ʚ 

ʧʨʦʨʽʜʞʝʥʦʤʫ ʧʦʞʝʞʘʤʠ ʣʽʩʽ ʜʝʥʥʽ ʤʘʢʩʠʤʫʤʠ ʪʝʤʧʝʨʘʪʫʨ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʚʽʪʴ 

ʚʠʱʝ, ʥʽʞ ʥʘ ʚʽʜʢʨʠʪʠʭ ʤʽʩʮʷʭ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʷʚʣʝʥʽ ʚʠʱʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʜʥʽʚ 

ʟ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʤʝʞʘʤʠ ʥʘ ʟʛʘʨʠʱʘʭ, ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʨʝʞʠʤʽ ʽ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʥʘʩʘʜʞʝʥʥʷʭ, ʧʨʦʡʜʝʥʠʭ ʜʦʩʠʪʴ ʩʠʣʴʥʠʤʠ 

ʥʠʟʦʚʠʤʠ ʽ ʚʝʨʭʦʚʠʤʠ ʧʦʞʝʞʘʤʠ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʝʪʦʨʢʘʥʠʤʠ ʚʦʛʥʝʤ [28, 234, 

268, 317, 318]. ʎʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʟʤʽʥʘ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʦʙʫʤʦʚʣʶʻ ʩʧʝʮʠʬʽʯʥʠʡ ʝʚʦʣʶʮʽʡʥʠʡ ʝʬʝʢʪ ʽ ʜʠʥʘʤʽʢʫ ʨʦʩʣʠʥʥʦʩʪʽ 

ʚ ʤʝʞʘʭ ʢʦʥʢʨʝʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ. 

ɺʧʣʠʚ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʦʩʦʙʣʠʚʦ ʩʫʪʪʻʚʦ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘ ʨʘʥʥʽʭ 

ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʟʛʘʨʠʱʘʭ, ʘʣʝ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽ 

ʥʘ ʧʽʟʥʽʰʠʭ ʩʪʘʜʽʷʭ. ɺ ʮʽʣʦʤʫ ʧʽʩʣʷʧʦʞʝʞʥʘ ʟʤʽʥʘ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ï 

ʦʩʚʽʪʣʝʥʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʚʦʣʦʛʦʩʪʽ ʧʨʠʟʝʤʥʠʭ ʰʘʨʽʚ ʧʦʚʽʪʨʷ, 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʪʦʱʦ ï ʻ ʦʜʥʽʻʶ ʟ ʩʝʨʡʦʟʥʠʭ ʧʨʠʯʠʥ ʟʤʽʥʠ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʽ ʜʠʥʘʤʽʢʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

 

1.3.3 ɺʧʣʠʚ ʧʦʞʝʞ ʥʘ ʚʦʜʥʠʡ ʨʝʞʠʤ ʝʢʦʛʝʦʩʠʩʪʝʤ 

 

ʋ ʩʫʯʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ 

ʧʦʞʝʞ ʥʘ ʜʠʥʘʤʽʢʫ ʽ ʪʨʦʬʥʽʩʪʴ ʚʦʜ ʜʫʞʝ ʤʘʣʦ, ʦʩʢʽʣʴʢʠ ʩʧʝʮʽʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʴʦʤʫ ʧʣʘʥʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʦʚʦʜʠʣʦʩʷ. ʇʨʦʪʝ ʚʽʜʦʤʦ, ʱʦ 

ʟʥʠʱʝʥʥʷ ʰʘʨʫ ʧʽʜʩʪʠʣʢʠ, ʪʨʘʚ'ʷʥʦ-ʯʘʛʘʨʥʠʢʦʚʦʛʦ ʽ ʜʝʨʝʚʥʦʛʦ ʷʨʫʩʽʚ ʤʦʞʝ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʚʦʜʥʠʡ ʨʝʞʠʤ ʽ ʛʝʦʭʽʤʽʶ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ [89, 119, 

261]. ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʧʽʩʣʷ 

ʧʦʞʝʞ ʜʦʱʘʤʠ ʚʠʣʫʛʦʚʫʚʘʣʦʩʷ ʟ ʧʽʜʩʪʠʣʢʠ ʚ 2 ʨʘʟʠ ʙʽʣʴʰʝ ʉʘ, Mg, Na, ʂ ʽ ʈ, 

ʯʠʤ ʥʘ ʢʦʥʪʨʦʣʴʥʠʭ ʜʽʣʷʥʢʘʭ. ɿ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʟʽ ʟʛʘʨʠʱ ʩʪʽʢʘʣʦ ʚ 1,19 

ʨʘʟʫ ʙʽʣʴʰʝ ʚʦʜʠ ʽ ʚʠʥʦʩʠʣʦʩʷ ʧʨʠʙʣʠʟʥʦ ʚ 2 ʨʘʟʠ ʙʽʣʴʰʝ ʉʘ, Mg, Na, ʂ ʚ 10 

ʨʘʟʽʚ ʙʽʣʴʰʝ N ʽ ʩʪʽʣʴʢʠ ʞ ʈ [372]. ʎʽʢʘʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʟ 

ʦʙʛʦʨʽʣʦʾ ʧʽʜʩʪʠʣʢʠ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʧʦʞʝʞʽ (ʜʦ ʜʦʱʫ) ʧʝʨʝʭʦʜʠʪʴ ʚ 20 ʨʘʟʽʚ 

ʙʽʣʴʰʝ ʉʘ, ʚ 10 ʨʘʟʽʚ ï Mg, ʚ 2 ʨʘʟʠ ï ʂ ʽ Na ʽ ʩʪʽʣʴʢʠ ʞ ï N ʽ ʈ. ɺ ʧʝʨʰʠʡ ʧʽʩʣʷ 
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ʧʦʞʝʞʽ ʨʽʢ ʧʽʜ ʚʧʣʠʚʦʤ ʚʠʤʠʚʘʥʥʷ ʟ ʰʘʨʫ ʟʦʣʠ ʥʘ 1 ʛʘ ʚ ˇʨʫʥʪ ʥʘʜʭʦʜʠʪʴ ʉʘ ï 

149 ʢʛ, Mg ï 50, ʂ ï 92, Na ï 33 ʢʛ [366]. 

ɺʧʣʠʚ ʧʦʞʝʞ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʢʦʛʝʦʩʠʩʪʝʤ ʥʝ ʟʘʚʞʜʠ 

ʦʜʥʦʟʥʘʯʥʠʡ. ʊʘʢ, ʟʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ [366], ʧʽʩʣʷ ʰʪʫʯʥʦʛʦ ʜʦʱʫʚʘʥʥʷ 

ʦʩʽʜʘʥʥʷʤʠ ʚ ʢʽʣʴʢʦʩʪʽ 160 ʤʤ ʰʚʠʜʢʽʩʪʴ ʾʭ ʽʥʬʽʣʴʪʨʘʮʽʾ ʫ ˇʨʫʥʪ ʥʘ ʚʠʛʦʨʽʣʽʡ 

ʧʣʦʱʽ ʟʤʽʥʶʚʘʣʘʩʷ ʥʝʟʥʘʯʥʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ. ɽʨʦʟʽʾ ˇʨʫʥʪʫ ʧʽʜ 

ʚʧʣʠʚʦʤ ʽʥʪʝʥʩʠʚʥʠʭ ʦʧʘʜʽʚ ʥʘ ʧʨʦʡʜʝʥʽʡ ʚʦʛʥʝʤ ʧʣʦʱʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, 

ʚʽʜʤʽʯʝʥʦ ʜʝʷʢʝ ʟʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪ ʂ, ʉʘ ʽ Na.  

ʑʦʙ ʫʥʠʢʥʫʪʠ ʪʨʠʚʘʣʠʭ ʥʘʩʣʽʜʢʽʚ ʧʦʞʝʞʥʠʭ ʟʤʽʥ ʫ ʛʽʜʨʦʣʦʛʽʯʥʽʡ ʩʠʩʪʝʤʽ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʦʩʦʙʣʠʚʦ ʧʽʜʢʨʝʩʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʞʠʚʘʥʥʷ ʥʘʣʝʞʥʠʭ ʟʘʭʦʜʽʚ ʟ 

ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʦʜʦʟʙʦʨʽʚ [315]. 

ɺʧʣʠʚ ʧʦʞʝʞ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʝʢʦʣʦʛʽʯʥʦ 

ʚʠʷʚʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʦ ʟʥʘʯʠʤʠʤ. ʇʝʨʝʨʦʟʧʦʜʽʣ ʩʪʦʢʫ ʫʩʣʽʜ ʟʘ ʟʥʠʱʝʥʥʷʤ 

ʨʦʩʣʠʥʥʦʩʪʽ ʚʦʛʥʝʤ ʽ ʚʠʥʝʩʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʷʚʣʷʶʪʴʩʷ ʜʦʩʠʪʴ ʚʠʨʘʟʥʽʰʝ ʷʢ ʫ ʩʘʤʦʤʫ ʚʠʥʠʢʥʝʥʥʽ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ 

ʾʭ ʝʢʦʣʦʛʽʯʥʠʤʠ ʨʝʞʠʤʘʤʠ, ʪʘʢ ʽ ʫ ʥʘʧʨʷʤʽ ʜʠʥʘʤʽʢʠ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. 

ʅʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʧʣʠʚʫ ʢʨʫʧʥʠʭ ʧʦʞʝʞ ï ʟʙʽʜʥʝʥʥʷ, 

ʚʠʩʫʰʫʚʘʥʥʷ ʘʚʪʦʥʦʤʥʠʭ ʽ ʟʙʘʛʘʯʝʥʥʷ, ʦʙʚʦʜʥʝʥʥʷ ʧʽʜʣʝʛʣʠʭ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ʆʩʦʙʣʠʚʦ ʦʯʝʚʠʜʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ, ʟʘʙʦʣʦʯʝʥʦʩʪʽ ʽ ʜʠʥʘʤʽʢʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ 

ʟʚ'ʷʟʢʫ ʟ ʧʦʚʪʦʨʶʚʘʥʽʩʪʶ ʢʨʫʧʥʠʭ ʧʦʞʝʞ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʟʦʥ. 

 

1.3.4 ɺʧʣʠʚ ʧʦʞʝʞ ʥʘ ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

 

ɺʧʣʠʚ ʧʦʞʝʞ ʥʘ ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʦʯʝʚʠʜʥʠʡ ʽ 

ʩʪʦʩʦʚʥʦ ʜʝʷʢʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʜʦʩʠʪʴ ʛʣʠʙʦʢʦ ʚʠʚʯʝʥʠʡ. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ 

ʥʘʩʣʽʜʢʠ ʧʦʞʝʞ ʜʘʣʝʢʦ ʥʝ ʚʠʯʝʨʧʫʶʪʴʩʷ ʧʨʷʤʦʶ ʜʽʻʶ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʘʛʠʙʝʣʴ 

ʦʩʦʙʠʥ ʟʦʦʮʝʥʦʟʫ ʚʽʜ ʚʦʛʥʶ ʽ ʜʠʤʫ, ʭʦʯʘ ʮʷ ʩʪʦʨʦʥʘ ʷʚʠʱʘ ï ʥʘʡʤʘʩʰʪʘʙʥʽʰʘ 

[272]. ɺʽʜʦʤʦ ʪʘʢʦʞ, ʱʦ ʧʽʜ ʯʘʩ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʭ ʧʦʞʝʞ ʚ ʤʘʩʦʚʽʡ ʢʽʣʴʢʦʩʪʽ 
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ʟʥʠʱʫʶʪʴʩʷ ʢʣʘʜʢʠ ʷʻʮʴ ʽ ʤʦʣʦʜʽ ʚʠʚʦʜʢʠ ʧʪʘʭʽʚ. ʊʘ ʚʩʝ ʞ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʘ 

ʧʽʩʣʷʜʽʷ ʧʦʞʝʞ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʧʦʙʽʯʥʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ [277]. ʅʘʧʨʠʢʣʘʜ, 

ʫ ʟʚ'ʷʟʢʫ ʽʟ ʟʘʛʠʙʝʣʣʶ ʧʽʩʣʷ ʧʦʞʝʞ ʫ ʣʽʩʘʭ ʚ ʤʝʞʘʭ ʢʨʫʧʥʠʭ ʜʽʣʷʥʦʢ ʧʨʠʨʦʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʡʦʛʦ ʩʧʦʯʘʪʢʫ ʚ ʪʨʘʚ'ʷʥʦ-ʯʘʛʘʨʥʠʢʦʚʽ, ʘ ʧʦʪʽʤ ʚ 

ʣʠʩʪʷʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʘ ʟʤʽʥʘ ʟʦʦʮʝʥʦʟʫ. ɿʥʠʱʝʥʥʷ ʧʽʜ ʯʘʩ 

ʧʦʞʝʞ ʨʦʟʥʦʱʠʢʽʚ ʥʘʩʽʥʥʷ ʟʘʪʷʛʫʻ ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ. ʅʘ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʧʽʩʣʷʧʦʞʝʞʥʠʭ ʩʫʢʮʝʩʽʡ ʚ ʭʚʦʡʥʠʭ ʣʽʩʘʭ ʟʥʠʢʘʶʪʴ ʪʠʧʦʚʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʣʽʩʦʚʦʾ ʬʘʫʥʠ: ʛʣʫʭʘʨ, ʙʽʣʢʘ, ʨʷʙʯʠʢ [252]. 

ɿʤʽʥʘ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʪʚʘʨʠʥ ʥʘ ʟʛʘʨʠʱʘʭ ʥʘʩʪʽʣʴʢʠ ʽʩʪʦʪʥʘ, ʱʦ ʜʣʷ 

ʜʝʷʢʠʭ ʚʠʜʽʚ ʚʦʥʠ ʩʪʘʶʪʴ ʥʝʧʨʠʜʘʪʥʠʤʠ ʥʘ ʜʝʩʷʪʠʣʽʪʪʷ. ʇʨʦʪʝ ʟʤʽʥʘ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʨʤʦʚʠʭ ʫʛʽʜʴ ʽ 

ʧʨʠʜʘʪʥʦʩʪʽ ʷʢ ʤʽʩʮʴ ʧʨʦʞʠʚʘʥʥʷ ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ ʽ ʧʪʘʭʽʚ. ʊʘʢ, ʚʽʜʦʤʽ 

ʯʠʩʣʝʥʥʽ ʜʘʥʽ ʟʦʦʣʦʛʽʚ ʧʨʦ ʰʚʠʜʢʝ ʨʦʟʤʥʦʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʚʽʜʢʨʠʪʠʭ ʟʛʘʨʠʱ 

ʤʠʰʦʧʦʜʽʙʥʠʭ ʛʨʠʟʫʥʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʭʠʞʘʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʤʠ 

ʭʘʨʯʦʚʠʤʠ ʟʚôʷʟʢʘʤʠ [242]. ɺʝʣʠʢʘ ʱʽʣʴʥʽʩʪʴ ʛʨʠʟʫʥʽʚ ʯʘʩʪʦ ʧʝʨʝʰʢʦʜʞʘʻ 

ʫʩʧʽʰʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʶ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʽʟ-ʟʘ ʧʦʾʜʘʥʥʷ ʾʭ ʥʘʩʽʥʥʷ [214]. ʇʦʷʚʘ ʥʘ 

ʚʠʛʦʨʽʣʠʭ ʧʣʦʱʘʭ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʠʰʝʡ ʪʘ ʽʥʰʠʭ ʜʨʽʙʥʠʭ ʩʩʘʚʮʽʚ 

ʦʙʫʤʦʚʣʝʥʘ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʘʩʽʥʥʷ ʷʢ ʜʞʝʨʝʣʘ ʾʞʽ, ʨʦʟʤʥʦʞʝʥʥʷʤ ʚ 

ʧʽʩʣʷʧʦʞʝʞʥʠʭ ʫʛʨʫʧʦʚʘʥʥʷʭ ʢʦʤʘʭ ʽ ʨʦʩʣʠʥʥʽʩʪʶ, ʱʦ ʟʥʦʚʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ 

ʟʛʘʨʠʱʘʭ. ɺʠʩʦʢʘ ʯʠʩʝʣʴʥʽʩʪʴ ʤʠʰʝʡ ʟʘʟʚʠʯʘʡ ʩʪʨʠʤʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 3 

ʨʦʢʽʚ ʽ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ ʫ ʟʚ'ʷʟʢʫ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʛʫʩʪʦʛʦ ʪʨʘʚ'ʷʥʦʛʦ 

ʧʦʢʨʠʚʫ [233, 315, 360]. 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʨʤʫ ʟ ʨʦʟʨʦʩʪʘʥʥʷʤ ʯʘʛʘʨʥʠʢʽʚ ʽ ʤʦʣʦʜʠʭ ʧʘʛʦʥʽʚ 

ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ (ʦʩʠʢʠ, ʙʝʨʝʟʠ) ʩʪʠʤʫʣʶʻ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʟʛʘʨʠʱʘʭ 

ʜʝʷʢʠʭ ʚʠʜʽʚ ʢʦʧʠʪʥʠʭ (ʣʦʩʽʚ, ʢʦʩʫʣʴ, ʤʘʨʘʣʽʚ ʽ ʪ. ʜ.). ʄʦʞʥʘ ʧʨʠʚʝʩʪʠ ʪʘʢʦʞ 

ʽʥʰʽ ʬʘʢʪʠ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʧʣʠʚ ʧʦʞʝʞ ʷʢ ʥʘ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʟʦʦʮʝʥʦʟʫ, ʪʘʢ ʽ 

ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʪʚʘʨʠʥ ʚ ʝʪʦʣʦʛʽʯʥʦʤʫ ʘʩʧʝʢʪʽ. ʊʘʢ, ʟʘ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʅ. ʌ. ʈʝʡʤʝʨʩʘ [252], ʰʢʽʜʣʠʚʘ ʜʽʷʣʴʥʽʩʪʴ ʜʝʷʢʠʭ ʭʨʝʙʝʪʥʠʭ 

ʥʘ ʟʛʘʨʠʱʘʭ ʚʠʷʚʣʷʻʪʴʩʷ ʤʝʥʰ ʚʠʨʘʞʝʥʦʶ, ʥʽʞ ʫ ʣʽʩʽ, ʘʣʝ ʚ ʪʠʭ, ʱʦ ʟʙʝʨʝʛʣʠʩʷ 
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ʩʝʨʝʜ ʛʘʨʫ ʦʩʝʨʝʜʢʘʭ ʣʽʩʫ ʚʦʥʘ ʩʪʘʻ ʟʥʘʯʥʦ ʧʦʤʽʪʥʽʰʦʶ, ʥʽʞ ʚ ʩʫʮʽʣʴʥʠʭ 

ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʽ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʧʨʦʮʝʩʘʭ ʧʽʩʣʷʧʦʞʝʞʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ.  

ʇʦʩʪʧʦʞʝʞʥʽ ʩʫʢʮʝʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʨʽʟʢʦ ʟʤʽʥʶʶʪʴ ʜʠʥʘʤʽʢʫ ʯʠʩʝʣʴʥʦʩʪʽ 

ʧʪʘʭʽʚ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʩʣʷʧʦʞʝʞʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʚ ʮʽʣʦʤʫ 

ʙʽʜʥʽʰʽ ʟʘ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʽ ʯʠʩʝʣʴʥʽʩʪʶ ʧʪʘʭʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʪʠʛʣʠʤʠ ʽ 

ʧʝʨʝʩʪʽʡʥʠʤʠ [252].  

ʅʘ ʧʽʟʥʽʰʠʭ ʩʪʘʜʽʷʭ ʧʽʩʣʷʧʦʞʝʞʥʦʛʦ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʜʠʥʘʤʽʢʘ 

ʟʦʦʮʝʥʦʟʽʚ ʦʙʫʤʦʚʣʝʥʘ ʭʘʨʘʢʪʝʨʦʤ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. ʇʦʟʘ ʩʫʤʥʽʚʦʤ, ʱʦ, ʽ 

ʟʚʦʨʦʪʥʠʡ ʚʧʣʠʚ ʟʦʦʮʝʥʦʟʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʤʘʻ ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘʛʘʣʴʥʦʚʽʜʦʤʘ ʚ ʮʴʦʤʫ ʩʝʥʩʽ ʨʦʣʴ ʧʪʘʭʽʚ ʫ ʧʦʰʠʨʝʥʥʽ ʥʘʩʽʥʥʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʟʛʘʨʠʱʘʭ ʧʝʚʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ. 

ʋ ʙʽʣʴʰʽʡ ʤʽʨʽ ʚʽʜ ʧʦʞʝʞ ʧʦʪʝʨʧʘʻ ʬʘʫʥʘ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʪʨʘʚʦʩʪʦʻʤ, ï ʜʦʚʛʦʥʦʩʠʢʠ, ʣʠʩʪʦʛʨʠʟʠ, ʨʽʚʥʦʢʨʠʣʽ, ʣʫʩʢʦʢʨʠʣʽ ʪʘ ʽʥ. ʇʦʚʽʣʴʥʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʬʘʫʥʠ ʙʝʟʭʨʝʙʝʪʥʠʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʣʽʩʦʚʦʶ 

ʧʽʜʩʪʠʣʢʦʶ, ï ʙʘʛʘʪʦʥʽʞʦʢ, ʜʝʷʢʠʭ ʧʘʚʫʢʽʚ, ʢʣʦʧʽʚ. ɿʘʟʚʠʯʘʡ, ʾʭ ʥʝ ʬʽʢʩʫʶʪʴ ʥʘ 

ʚʠʛʦʨʽʣʽʡ ʪʝʨʠʪʦʨʽʾ ʧʨʦʪʷʛʦʤ 3-ʭ ʽ ʙʽʣʴʰʝ ʨʦʢʽʚ. ʅʘʡʤʝʥʰʠʡ ʚʧʣʠʚ ʧʦʞʝʞʽ 

ʯʠʥʷʪʴ ʥʘ ʢʦʤʘʭ, ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʭ ʟ ˇʨʫʥʪʦʤ, ï ʞʫʞʝʣʠʮʽ, ʯʝʨʥʦʪʽʣʢʠ [217]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʩʥʫʻ ʧʨʷʤʠʡ ʽ ʥʝʧʨʷʤʠʡ ʚʧʣʠʚ ʧʦʞʝʞ ʥʘ ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʅʘʩʣʽʜʢʦʤ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ ʧʦʞʝʞʽ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʝ 

ʟʥʠʱʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʙʽʦʪʠ, ʘʣʝ ʽ ˇʨʫʥʪʫ ʷʢ ʩʢʣʘʜʥʦʛʦ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ [291]. ʅʝʧʨʷʤʠʡ ʚʧʣʠʚ, ʥʘ ʧʨʦʡʜʝʥʠʭ ʚʦʛʥʝʤ ʪʝʨʠʪʦʨʽʷʭ, ʧʦʣʷʛʘʻ ʫ 

ʨʦʟʚʠʪʢʫ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ: ʧʦʤʽʪʥʦ ʟʨʦʩʪʘʻ ʟʘʩʦʣʝʥʥʷ, 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʦʜʥʘ ʽ ʚʽʪʨʦʚʘ ʝʨʦʟʽʷ ʪʦʱʦ.  

 

1.3.5 ɺʧʣʠʚ ʧʦʞʝʞ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ  

 

ʅʘʡʚʘʞʣʠʚʽʰʠʡ ʝʢʦʽʥʜʠʢʘʪʦʨ ʝʢʦʛʝʦʩʠʩʪʝʤ ï ʨʦʩʣʠʥʥʽʩʪʴ. ɺʦʥʘ ʚʦʜʥʦʯʘʩ 

ʻ ʽ ʥʘʡʜʠʥʘʤʽʯʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʇʨʠʯʠʥ ʜʠʥʘʤʽʢʠ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢ ʚʽʜʦʤʦ, ʙʝʟʣʽʯ [79]. ʉʚʦʛʦ ʯʘʩʫ ɻ. ʌ. ʄʦʨʦʟʦʚ [207], ʦʮʽʥʶʶʯʠ 
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ʽʩʥʫʶʯʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʣʽʩʽʚ, ʚʧʝʨʰʝ ʟʚʝʨʥʫʚ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʫ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʻ ʣʠʰʝ ʝʪʘʧʠ ʦʜʥʦʨʽʜʥʦʾ ʷʢʦʩʪʽ ʨʽʟʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ, 

ʦʙʫʤʦʚʣʝʥʽ ʷʢ ʙʽʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʨʽʜ, ʪʘʢ ʽ ʫʤʦʚʘʤʠ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʦʩʪʘʪʥʴʦ ʚʽʜʦʤʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʬʦʨʤ ʜʠʥʘʤʽʢʠ ʣʽʩʽʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ɺ. ʄ. ʉʫʢʘʯʦʚʠʤ [226, 287, 288]. ʋ ʚʢʘʟʘʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʦʨʤʠ ʜʠʥʘʤʽʢʠ ʣʽʩʽʚ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʟʚ'ʷʟʢʫ ʟ ʧʨʠʯʠʥʘʤʠ ʽ ʯʠʥʥʠʢʘʤʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʠ ʧʦʨʽʜ. 

ɹʫʣʠ ʚʠʜʽʣʝʥʽ ʟʤʽʥʠ ʚʽʢʦʚʽ, ʝʜʘʬʽʯʥʽ, ʝʢʦʛʝʥʝʪʠʯʥʽ ʽ ʘʥʪʨʦʧʦʛʝʥʥʽ. 

ɹ. ʇ. ʂʦʣʝʩʥʠʢʦʚ [149] ʜʦʧʦʚʥʠʚ ʢʣʘʩʠʬʽʢʘʮʽʶ ʫʷʚʣʝʥʥʷʤʠ ʧʨʦ ʪʨʠʚʘʣʽʩʪʴ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʤʽʥ, ʾʭ ʪʝʤʧʠ ʽ ʥʘʧʨʷʤʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʪʨʠʚʘʣʽʩʪʶ, ʚ ʦʩʦʙʣʠʚʫ 

ʢʘʪʝʛʦʨʽʶ ʥʠʤ ʚʠʜʽʣʝʥʽ ʟʤʽʥʠ, ʦʙʫʤʦʚʣʝʥʽ ʤʦʨʬʦʛʝʥʝʟʦʤ ʛʦʣʦʚʥʦʾ ʣʽʩʦʪʚʦʨʥʦʾ 

ʧʦʨʦʜʠ (ʟʤʽʥʠ ʚʽʢʦʚʽ, ʧʦʢʦʣʽʥʴ ʽ ʚʽʜʥʦʚʥʽ ʜʝʤʫʪʘʮʽʡʥʽ). 

ʋ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ɹ. ʇ. ʂʦʣʝʩʥʠʢʦʚʘ [149]. ɿʛʽʜʥʦ ʧʦʛʣʷʜʫ ʥʘʫʢʦʚʮʷ, 

ʩʫʯʘʩʥʽ ʛʝʥʝʪʠʯʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʠʧʽʚ ʣʽʩʫ ʧʦʚʠʥʥʽ ʬʽʢʩʫʚʘʪʠ ʨʽʚʝʥʴ ʟʥʘʥʴ ʧʨʦ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʪʝʨʠʪʦʨʽʾ. ʇʨʠ 

ʮʴʦʤʫ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʽʢʦʚʠʭ, ʚʽʜʥʦʚʥʠʭ ʽ 

ʜʠʛʨʝʩʠʚʥʠʭ ʟʤʽʥ ʛʦʣʦʚʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ɹ. ʇ. ʂʦʣʝʩʥʠʢʦʚ 

ʚʚʘʞʘʻ, ʱʦ ʦʙ'ʻʢʪʦʤ ʛʝʥʝʪʠʯʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʣʽʩʫ ʤʘʻ ʙʫʪʠ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʫ ʚʩʽʭ ʧʨʦʷʚʘʭ, ʘ ʥʝ ʦʢʨʝʤʽ ʡʦʛʦ ʤʦʨʬʦʣʦʛʽʯʥʦ ʽʟʦʣʴʦʚʘʥʦ ʚʽʜʦʢʨʝʤʣʝʥʽ 

ʦʜʥʦʨʽʜʥʽ ʩʪʘʜʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʜʽʾ ï ʮʝ ʝʪʘʧʠ, ʚʽʭʠ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʂʦʞʥʦʤʫ ʪʠʧʦʚʽ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʩʚʽʡ 

ʛʝʥʝʪʠʯʥʠʡ ʪʠʧʦʣʦʛʽʯʥʠʡ ʨʷʜ, ʧʦʯʘʪʢʦʤ ʷʢʦʛʦ ʩʣʫʞʠʪʴ ʢʦʨʽʥʥʠʡ ʪʠʧ ʣʽʩʫ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʩʢʣʘʜʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ï ʥʘʩʘʜʞʝʥʥʷ ʨʽʟʥʦʾ ʤʽʨʠ 

ʧʦʭʽʜʥʦʩʪʽ. ʇʦʭʽʜʥʽ ʥʘʩʘʜʞʝʥʥʷ ʥʝʦʜʥʦʨʽʜʥʽ ʟʘ ʪʝʥʜʝʥʮʽʷʤʠ ʨʦʟʚʠʪʢʫ, 

ʪʘʢʩʘʮʽʡʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʽ ʟʘ ʭʦʜʦʤ ʣʽʩʦʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʾʭ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʗʢ ʟʘʟʥʘʯʠʚ ɹ. ʇ. 

ʂʦʣʝʩʥʠʢʦʚ, ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʡ ʧʦʜʽʣ ʧʦʭʽʜʥʠʭ ʥʘʩʘʜʞʝʥʴ ʧʨʠ ʧʽʩʣʷ 

ʧʦʞʝʞʥʠʭ, ʣʽʩʦʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʟʤʽʥʘʭ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʽʾ: ʢʦʨʦʪʢʦ-, 

ʜʦʚʛʦʪʨʠʚʘʣʦ- ʽ ʩʪʽʡʢʦ ʧʦʭʽʜʥʽ [149].  

ɼʦ ʢʦʨʦʪʢʦʧʦʭʽʜʥʠʭ ʧʨʠʡʥʷʪʦ ʚʽʜʥʦʩʠʪʠ ʟʤʽʰʘʥʽ ʭʚʦʡʥʦ-ʣʠʩʪʷʥʽ 

ʥʘʩʘʜʞʝʥʥʷ, ʚ ʷʢʠʭ ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʠʭ ʭʚʦʡʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʱʦ 
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ʯʘʩʪʢʦʚʦ ʟʤʽʥʠʣʠʩʷ, ʤʦʞʣʠʚʝ ʟʘ ʧʝʨʽʦʜ ʞʠʪʪʷ ʦʜʥʽʻʾ ʚʽʢʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ʣʠʩʪʷʥʠʭ 

ʧʦʨʽʜ. ɿʘʟʚʠʯʘʡ, ʧʽʜ ʟʘʧʦʥʦʶ ʢʦʨʦʪʢʦ ʧʦʭʽʜʥʠʭ ʥʘʩʘʜʞʝʥʴ ʬʦʨʤʫʻʪʴʩʷ ʨʷʩʥʠʡ 

ʧʽʜʣʽʩʦʢ ʪʘ ʧʽʜʨʽʩʪ ʤʘʪʝʨʠʥʩʴʢʦʾ ʭʚʦʡʥʦʾ ʧʦʨʦʜʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʾ ʧʦʚʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʨʦʟʧʘʜʫ ʷʨʫʩʫ ʣʠʩʪʷ. 

ʇʽʜ ʜʦʚʛʦʪʨʠʚʘʣʦʧʦʭʽʜʥʠʤʠ ʨʦʟʫʤʽʶʪʴʩʷ ʥʘʩʘʜʞʝʥʥʷ, ʚ ʷʢʠʭ 

ʤʘʪʝʨʠʥʩʴʢʠʡ ʭʚʦʡʥʠʡ ʜʝʨʝʚʦʩʪʘʥ ʧʦʚʥʽʩʪʶ ʟʤʽʥʠʚʩʷ ʣʠʩʪʷʥʠʤʠ ʚʠʜʘʤʠ, ʘʣʝ 

ʭʚʦʡʥʽ ʧʦʨʦʜʠ ʤʘʶʪʴ ʷʚʥʽ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʣʽ ʛʦʣʦʚʥʦʾ 

ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʦʾ ʧʦʨʦʜʠ ʟʘ ʤʝʞʘʤʠ ʞʠʪʪʷ ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʣʠʩʪʷ. ʎʴʦʤʫ 

ʩʧʨʠʷʻ ʥʘʷʚʥʽʩʪʴ ʧʽʜ ʟʘʧʦʥʦʶ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ ʩʪʽʡʢʦʛʦ ʧʽʜʨʦʩʪʫ ʭʚʦʡʥʠʭ. ʗʢ 

ʧʨʘʚʠʣʦ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʚʪʦʨʥʠʭ ʧʦʞʝʞ, ʯʝʨʝʟ ʦʜʠʥ-ʜʚʘ ʧʦʢʦʣʽʥʥʷ ʪʘʢʽ 

ʣʠʩʪʷʥʽ ʥʘʩʘʜʞʝʥʥʷ ʧʝʨʝʭʦʜʷʪʴ ʩʧʦʯʘʪʢʫ ʟ ʢʘʪʝʛʦʨʽʾ ʜʦʚʛʦʪʨʠʚʘʣʦʧʦʭʽʜʥʠʭ ʚ 

ʢʘʪʝʛʦʨʽʶ ʢʦʨʦʪʢʦʧʦʭʽʜʥʠʭ ʟʤʽʰʘʥʠʭ, ʘ ʧʦʪʽʤ ʽ ʚ ʪʝʤʥʦʭʚʦʡʥʽ ʥʘʩʘʜʞʝʥʥʷ 

ʫʤʦʚʥʦ ʢʦʨʽʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʉʪʽʡʢʦʧʦʭʽʜʥʽ ʪʠʧʠ ʥʘʩʘʜʞʝʥʴ ʩʢʣʘʜʘʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʟ ʣʠʩʪʷʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ, ʱʦ ʥʝ ʤʘʶʪʴ ʨʝʘʣʴʥʠʭ ʧʝʨʝʜʫʤʦʚ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʪʝʨʠʥʩʴʢʦʛʦ 

ʪʝʤʥʦʭʚʦʡʥʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ. ʌʦʨʤʫʶʪʴʩʷ ʚʦʥʠ ʧʽʩʣʷ 

ʟʘʛʠʙʝʣʽ ʭʚʦʡʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʠʣʴʥʠʭ ʧʦʞʝʞ ʽ ʥʘʡʯʘʩʪʽʰʝ ʥʘ 

ʜʽʣʷʥʢʘʭ, ʱʦ ʚʠʧʨʦʙʫʚʘʣʠ ʾʭ ʧʦʚʪʦʨʥʠʡ ʚʧʣʠʚ. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʭʚʦʡʥʠʡ ʜʝʨʝʚʦʩʪʘʥ ʻ ʢʦʨʽʥʥʠʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʧʦʭʽʜʥʠʭ ʚʽʜ ʥʠʭ ʜʨʽʙʥʦ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʘʣʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʫʥʘʩʣʽʜʦʢ 

ʧʝʨʽʦʜʠʯʥʠʭ ʧʦʞʝʞ ʚʠʷʚʣʷʶʪʴʩʷ ʣʠʰʝ ʩʪʽʡʢʦʧʦʭʽʜʥʠʤʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʠʭ, 

ʱʦ ʙʫʣʠ ʥʘ ʾʭ ʤʽʩʮʽ ʪʝʤʥʦʭʚʦʡʥʠʤʠ ʫʛʨʫʧʦʚʘʥʥʷʤʠ. ʄʘʶʯʠ ʥʘ ʫʚʘʟʽ ʚʽʜʤʽʯʝʥʫ 

ʪʝʥʜʝʥʮʽʶ, ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʫʶʯʠ ʧʦʩʪʽʡʥʫ ʟʤʽʥʫ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʞʝʞ, ɹ. ʇ. ʂʦʣʝʩʥʠʢʦʚ ʧʨʦʧʦʥʫʻ ʜʦ ʙʘʛʘʪʴʦʭ ʟ ʥʠʭ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʟʘʤʽʩʪʴ ʪʝʨʤʽʥʫ çʢʦʨʽʥʥʽè ʪʝʨʤʽʥ çʫʤʦʚʥʦïʢʦʨʽʥʥʽè [149].  

ʇʦʩʪʧʦʞʝʞʥʝ ʬʦʨʤʫʚʘʥʥʷ ʣʽʩʽʚ ʚʠʚʯʘʣʦʩʷ ʜʣʷ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʽʚ ʪʘʢʦʞ 

ʪʘʢʠʤʠ ʚʯʝʥʠʤʠ ʷʢ, ɹ. ɸ. ɯʚʘʰʢʝʚʠʯʝʤ [132], 3. ɯ. ʉʠʥʝʣʴʱʠʢʦʚʦʾ [273], 

ɻ. ɭ. ʂʦʤʽʥʠʤ [151], ɺ. ɸ. ʂʠʨʩʘʥʦʚʠʤ [144], ʉʘʥʥʠʢʦʚʠʤ ʉ.ʅ. [264], 

ɺ. ɺ. ʌʫʨʷʻʚʠʤ [316] ʪʘ ʽʥʰʠʤʠ. 

ɺ. ɸ. ʈʦʟʝʥʙʝʨʛ [255] ʚʚʘʞʘʻ, ʱʦ çʢʦʨʦʪʢʦʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠè 
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ʩʣʽʜ ʚʚʘʞʘʪʠ ʣʠʰʝ ʪʘʢʽ, ʧʨʠ ʷʢʠʭ ʟ ʧʝʨʰʦʛʦ ʾʭ ʝʪʘʧʫ ʧʦʯʠʥʘʻʪʴʩʷ ʨʝʘʣʴʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʜʠʬʽʢʘʪʦʨʥʦʾ ʨʦʣʽ ʜʝʨʝʚʦʩʪʘʥʫ, ʱʦ ʙʫʚ ʜʦ ʧʦʞʝʞʽ, ʘ ʧʨʠʙʣʠʟʥʦ ʟ 

ʩʝʨʝʜʠʥʠ ʽʩʥʫʚʘʥʥʷ ʧʝʨʰʦʛʦ ʡʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚʞʝ ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʦʨʠʥʥʦʛʦ ʣʽʩʦʫʪʚʦʨʶʚʘʯʘ ʚ ʨʦʟʤʽʨʘʭ, ʱʦ ʜʦʧʫʩʢʘʶʪʴ ʚʽʢʦʚʽ 

ʟʤʽʥʠ ʚ ʜʝʨʝʚʦʩʪʘʥʽ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʟʘʚʝʨʰʘʣʴʥʠʭ ʝʪʘʧʘʭ ʚʽʜʥʦʚʥʘ ʟʤʽʥʘ 

ʧʝʨʝʨʦʩʪʘʻ ʫ ʚʽʢʦʚʫ, ʘ ʚʝʩʴ ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʡʤʘʻ ʯʘʩʫ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 

ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʦʜʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʝʜʠʬʽʢʘʪʦʨʘ, ʱʦ ʟʤʽʥʠʚʩʷ.  

ʊʠʧʠ ʟʘʨʦʩʪʘʥʥʷ ʟʛʘʨʠʱ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʧʽʩʣʷ ʜʽʾ ʧʦʞʝʞ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ɺ. ɯ. ɹʘʨʘʥʦʚʠʤ ʠ ʄ. ʅ. ʉʤʽʨʥʦʚʠʤ [15], ʈ. ʉ. ʂʫʟʥʝʮʦʚʦʾ, 

ʄ. ɸ. ʉʦʬʨʦʥʦʚʠʤ ʠ ʄ. ʇ. ʉʤʽʨʥʦʚʠʤ [172]. ʊʘʢʦʞ ʧʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʛʘʨʠʱ, ʦʧʠʩʘʥʽ ɸ. ɸ. ʂʦʨʯʘʛʠʥʠʤ [160] ʽ ʅ. ʂ. ʊʘʣʘʥʮʝʚʠʤ [290], ʚʠʩʚʽʪʣʶʶʪʴ 

ʩʧʝʮʠʬʽʢʫ ʮʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʽʚʥʠʥʥʠʭ ʪʝʤʥʦʭʚʦʡʥʠʭ ʣʽʩʘʭ, ʧʦʚʥʽʩʪʶ ʘʙʦ 

ʯʘʩʪʢʦʚʦ ʟʘʛʠʙʣʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʞʝʞ. ʋ ʟʘʟʥʘʯʝʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʘʥʘʣʽʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʣʠʰʝ ʧʦʯʘʪʢʦʚʽ ʩʪʘʜʽʾ ʟʘʨʦʩʪʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʟʛʘʨʠʱ 

ʪʨʘʚ'ʷʥʦ-ʯʘʛʘʨʥʠʢʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʽ ʣʠʩʪʷʥʠʤʠ ʧʦʨʦʜʘʤʠ ʜʦ ʟʽʤʢʥʝʥʥʷ ʾʭ 

ʟʘʧʦʥʠ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ɺ.ɺ. ʌʫʨʷʻʚʘ, ʨʦʟʛʣʷʥʫʪʽ ʧʨʦʮʝʩʠ ʚʽʜʥʦʚʣʝʥʥʷ 

ʨʦʩʣʠʥʥʦʩʪʽ ʚ ʪʝʤʥʦʭʚʦʡʥʠʭ ʣʽʩʘʭ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʥʘʜ 40% ʣʽʩʦʚʢʨʠʪʦʾ 

ʧʣʦʱʽ ʤʝʞʠʨʽʯʯʷ ʟʘʡʥʷʪʦ ʧʦʭʽʜʥʠʤʠ ʜʨʽʙʥʦʣʠʩʪʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ, ʱʦ ʻ 

ʨʽʟʥʠʤʠ ʩʪʘʜʽʷʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʨʽʥʥʠʭ ʪʝʤʥʦʭʚʦʡʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. ɿ'ʷʩʦʚʘʥʦ, 

ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʽʥʥʠʭ ʽ ʫʤʦʚʥʦïʢʦʨʽʥʥʠʭ ʪʠʧʽʚ ʣʽʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʟʥʠʤʠ 

ʪʝʤʧʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʨʠ ʧʦʰʢʦʜʞʝʥʥʷ ʾʭ ʫ ʤʠʥʫʣʦʤʫ ʚʦʛʥʝʤ, ʥʘʷʚʥʦʩʪʽ 

ʜʞʝʨʝʣ ʥʘʩʽʥʥʷ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʪʘ ʫʤʦʚ ʧʦʛʦʜʠ. ʊʘʢ, ʧʨʠ ʥʝʟʥʘʯʥʠʭ ʨʦʟʤʽʨʘʭ 

ʟʛʘʨʠʱ, ʥʘʷʚʥʦʩʪʽ ʜʞʝʨʝʣ ʥʘʩʽʥʥʷ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʚʪʦʨʥʠʭ 

ʧʦʞʝʞ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʨʽʥʥʠʭ ʪʠʧʽʚ ʣʽʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʟʤʽʥʫ ʧʦʨʽʜ 

ʧʨʦʪʷʛʦʤ ʽʩʥʫʚʘʥʥʷ ʦʜʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʪʝʤʥʦʭʚʦʡʥʠʭ, ʪʦʙʪʦ ʟʘ ʢʦʨʦʪʢʦʧʦʭʽʜʥʠʤ 

ʪʠʧʦʤ. ʅʘ ʚʝʣʠʢʠʭ ʟʘ ʧʣʦʱʝʶ ʟʛʘʨʠʱʘʭ, ʧʨʠ ʥʝʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʥʘʩʽʥʥʷ 

ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʽ ʚʠʥʠʢʥʝʥʥʽ ʧʦʚʪʦʨʥʠʭ ʧʦʞʝʞ ʢʦʨʽʥʥʽ ʪʝʤʥʦʭʚʦʡʥʽ ʥʘʩʘʜʞʝʥʥʷ 

ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʯʝʨʝʟ ʟʤʽʥʫ ʧʦʨʽʜ ʟʘ ʜʦʚʛʦʪʨʠʚʘʣʦʧʦʭʽʜʥʠʤ ʪʠʧʦʤ. ʇʨʠ ʯʘʩʪʠʭ 

ʧʦʚʪʦʨʥʠʭ ʧʦʞʝʞʘʭ ʥʘ ʢʨʫʧʥʦʤʫ ʟʛʘʨʠʱʽ ʬʦʨʤʫʶʪʴʩʷ ʪʨʘʚ'ʷʥʦ-ʯʘʛʘʨʥʠʢʦʚʽ 
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ʫʛʨʫʧʦʚʘʥʥʷ ʽ ʣʠʩʪʷʥʽ ʥʘʩʘʜʞʝʥʥʷ ʩʪʽʡʢʦʧʦʭʽʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɺ ʫʟʘʛʘʣʴʥʝʥʦʤʫ 

ʚʠʛʣʷʜʽ ʟʘʨʦʩʪʘʥʥʷ ʟʛʘʨʠʱ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʩʪʘʜʽʾ ʪʨʘʚ'ʷʥʦ-ʯʘʛʘʨʥʠʢʦʚʠʭ 

ʘʩʦʮʽʘʮʽʡ, ʦʩʠʢʦʚʦ-ʙʝʨʝʟʦʚʠʭ ʤʦʣʦʜʥʷʢʽʚ ʟ ʧʽʜʨʦʩʪʦʤ ʪʝʤʥʦʭʚʦʡʥʠʭ ʽ ʭʚʦʡʥʦ-

ʣʠʩʪʷʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʫ ʟʘʟʥʘʯʝʥʽʡ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ ʧʨʠʜʽʣʝʥʘ 

ʧʨʦʮʝʩʫ ʟʘʨʦʩʪʘʥʥʷ ʟʛʘʨʠʱ ʜʦ ʤʦʤʝʥʪʫ ʟʽʤʢʥʝʥʥʷ ʟʘʧʦʥʠ ʤʦʣʦʜʥʷʢʽʚ [316]. 

ɿʛʽʜʥʦ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʽ 

ʜʝʨʥʦʚʦ-ʣʽʩʦʚʠʭ ʟʘʣʽʟʠʩʪʠʭ ʩʫʛʣʠʥʥʠʭ ˇʨʫʥʪʘʭ, ʃ. ɺ. ʇʦʧʦʚ ʚʠʜʽʣʷʻ ʷʢ 

ʩʘʤʦʩʪʽʡʥʠʡ ʨʷʜ ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʷʢʽʚ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʝʨʽʦʜʠʯʥʠʭ ʧʦʞʝʞ. ʅʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʚʽʥ ʚʚʘʞʘʻ, ʱʦ ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʧʦʞʝʞ ʟʤʽʥʶʻʪʴʩʷ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 

ʣʽʩʦʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʦʙʪʦ ʷʢʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ ʩʪʘʜʽʡ ʧʽʩʣʷʧʦʞʝʞʥʦʾ 

ʜʠʥʘʤʽʢʠ ʫʛʨʫʧʦʚʘʥʴ [238].  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʧʦʩʪʧʦʞʝʞʥʦʾ ʜʠʥʘʤʽʢʠ ʢʝʜʨʦʚʠʭ ʣʽʩʽʚ ɺ. ʅ. ʉʻʜʠʭ ʚʠʜʽʣʷʻ 

ʜʚʘ ʧʝʨʽʦʜʠ ʽ ʚʩʝʨʝʜʠʥʽ ʥʠʭ ʧ'ʷʪʴ ʬʘʟ [271]. 

ʇʽʜ ʟʤʽʩʪʦʤ ʪʝʨʤʽʥʫ çʧʝʨʽʦʜè ʥʠʤ ʨʦʟʫʤʽʶʪʴʩʷ ʚʽʜʨʽʟʢʠ ʯʘʩʫ ʮʝʥʦʛʝʥʝʟʫ, 

ʧʨʦʪʷʛʦʤ ʷʢʠʭ ʫ ʩʢʣʘʜʽ ʫʛʨʫʧʦʚʘʥʴ ʜʦʤʽʥʫʶʪʴ ʪʽ ʘʙʦ ʽʥʰʽ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʽ 

ʚʠʜʠ, ʱʦ ʤʘʶʪʴ ʝʜʠʬʽʢʘʪʦʨʥʫ ʽ ʨʝʛʫʣʷʮʽʡʥʫ ʜʽʶ ʥʘ ʙʽʦʛʝʦʮʝʥʦʟ ʽ 

ʙʽʦʛʝʦʮʝʥʦʪʠʯʥʽ ʧʨʦʮʝʩʠ. ʇʽʜ çʬʘʟʦʶ ʨʦʟʚʠʪʢʫè ʨʦʟʫʤʽʶʪʴʩʷ ʪʘʢʦʞ ʧʨʦʤʽʞʢʠ 

ʯʘʩʫ, ʘʣʝ ʤʝʥʰʦʾ ʪʨʠʚʘʣʦʩʪʽ, ʥʽʞ ʧʝʨʽʦʜʠ. ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʨʽʚʥʷʥʦ 

ʦʜʥʘʢʦʚʠʤʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʽ 

ʚʽʜʧʦʚʽʜʥʦʶ ʩʧʝʮʠʬʽʢʦʶ ʙʽʦʛʝʦʮʝʥʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʽʜʩʪʘʚʦʶ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʜʦʥʽʚ ʤʽʞ ʧʝʨʽʦʜʘʤʠ ʽ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ, ʟʘ ʚʠʩʥʦʚʢʦʤ 

ʜʦʩʣʽʜʥʠʢʘ, ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʘ ʟʤʽʥʘ ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʙʝʨʝʟʦʚʦʛʦ ʽ ʦʩʠʢʦʚʦʛʦ 

ʜʝʨʝʚʦʩʪʘʥʫ [271]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʜʥʦʚʥʦʾ ʜʠʥʘʤʽʢʠ ʟʘ ʢʽʣʴʢʽʩʪʶ, ʪʨʠʚʘʣʽʩʪʶ ʽ 

ʭʘʨʘʢʪʝʨʦʤ ʩʪʘʜʽʡ ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʣʽʩʫ. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʣʽʩʦʨʦʩʣʠʥʥʠʤʠ ʫʤʦʚʘʤʠ ʽ ʙʽʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʨʽʜ, ʱʦ ʩʢʣʘʜʘʶʪʴ 

ʜʝʨʝʚʦʩʪʘʥ ʽ ʩʢʣʘʜʥʠʤʠ ʤʽʞʚʠʜʦʚʠʤʠ ʚʟʘʻʤʦʟʚôʷʟʢʘʤʠ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʮʠʢʣʫ 

ʨʦʟʚʠʪʢʫ ʦʜʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʛʦʣʦʚʥʦʾ ʧʦʨʦʜʠ. ʇʽʩʣʷ ʟʥʠʱʝʥʥʷ ʩʫʮʽʣʴʥʠʤʠ 

ʧʦʞʝʞʘʤʠ ʥʘʩʘʜʞʝʥʴ ʙʽʣʴʰʦʩʪʽ ʪʠʧʽʚ ʭʚʦʡʥʠʭ ʣʽʩʽʚ (ʥʘ ʙʫʜʴ-ʷʢʽʡ ʩʪʘʜʽʾ 
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ʚʽʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ) ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ ʜʦ ʫʤʦʚʥʦ ʢʦʨʽʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʙʣʠʟʴʢʠʭ ʟʘ 

ʭʘʨʘʢʪʝʨʦʤ ʜʦ ʧʦʯʘʪʢʦʚʠʭ, ʟʘʪʷʛʫʻʪʴʩʷ ʥʘ ʧʝʨʽʦʜ ʥʝ ʤʝʥʰʝ 180ï240 ʨʦʢʽʚ. 

ʇʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʚʽʜʥʦʚʣʝʥʥʷ ï ʟʘʩʝʣʝʥʥʷ ʧʣʦʱʽ ʟʛʘʨʠʱʘ ʪʨʘʚôʷʥʦ-

ʯʘʛʘʨʥʠʢʦʚʠʤʠ ʘʩʦʮʽʘʮʽʷʤʠ, ʧʦʪʽʤ ʣʠʩʪʷʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʏʝʨʝʟ 10ï15 ʨʦʢʽʚ 

ʧʽʩʣʷ ʟʘʩʝʣʝʥʥʷ ʟʛʘʨʠʱ ʣʠʩʪʷʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʘ ʽʥʢʦʣʠ ʦʜʥʦʯʘʩʥʦ ʟ ʥʠʤʠ, 

ʟ'ʷʚʣʷʻʪʴʩʷ ʩʘʤʦʩʽʚ ʭʚʦʡʥʠʭ ʧʦʨʽʜ. ʅʘʜʘʣʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʞʝʞ ʨʦʟʚʠʪʦʢ 

ʧʦʭʽʜʥʠʭ ʣʠʩʪʷʥʠʭ ʥʘʩʘʜʞʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ 

ʩʭʝʤʦʶ [207]. ʍʚʦʡʥʽ ʧʦʨʦʜʠ ʧʨʠʙʣʠʟʥʦ ʜʦ 60ï80-ʨʽʯʥʦʛʦ ʚʽʢʫ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʧʽʜ ʟʘʧʦʥʦʶ ʽ ʣʠʰʝ ʟ ʥʘʩʪʘʥʥʷʤ ʩʪʘʜʽʾ ʨʦʟʧʘʜʫ ʣʠʩʪʷʥʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ 

ʧʦʯʠʥʘʶʪʴ ʚʠʭʦʜʠʪʠ ʫ ʚʝʨʭʥʽʡ ʷʨʫʩ. ʅʘ ʮʽʡ ʞʝ ʩʪʘʜʽʾ ʨʦʟʧʘʜʫ ʩʪʚʦʨʶʶʪʴʩʷ 

ʫʤʦʚʠ ʜʣʷ ʧʦʷʚʠ ʧʽʜ ʧʦʣʦʛʦʤ ʥʘʩʘʜʞʝʥʴ ʨʷʩʥʦʛʦ ʩʘʤʦʩʽʚʫ ʽ ʧʽʜʨʦʩʪʘʥʥʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʭʚʦʡʥʠʭ ʧʦʨʽʜ. ʄʦʣʦʜʝ ʧʦʢʦʣʽʥʥʷ ʭʚʦʡʥʠʭ ʜʦ 160-ʨʽʯʥʦʛʦ ʚʽʢʫ 

ʧʝʨʰʦʛʦ (ʩʪʘʨʰʦʛʦ) ʧʦʢʦʣʽʥʥʷ ʬʦʨʤʫʻ ʦʜʥʦʚʽʢʦʚʠʡ ʜʝʨʝʚʦʩʪʘʥ ʧʽʜʣʝʛʣʦʛʦ 

ʷʨʫʩʫ, ʘ ʜʦ ʤʦʤʝʥʪʫ ʨʦʟʧʘʜʫ ʜʝʨʝʚʦʩʪʘʥʫ ʩʪʘʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ (180ï200 ʨʦʢʽʚ) 

ʫʪʚʦʨʶʻ ʚʝʨʭʥʽʡ ʷʨʫʩ. ʇʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʦʩʪʘʪʦʯʥʦʛʦ ʨʦʟʧʘʜʫ ʜʝʨʝʚʦʩʪʘʥʫ 

ʩʪʘʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟʥʦʚ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʧʽʜ ʟʘʧʦʥʦʶ 

ʣʽʩʫ ʩʘʤʦʩʽʚʫ ʽ ʧʽʜʨʦʩʪʘʥʥʷ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʥʘʩʪʫʧʥʦʛʦ, ʪʨʝʪʴʦʛʦ ʚʽʢʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ. ʇʦʜʘʣʴʰʠʡ ʧʨʦʮʝʩ ʚʽʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʩʭʝʤʦʶ, 

ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʢʦʨʽʥʥʦʛʦ ʙʽʦʛʝʦʮʝʥʦʟʫ [310]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʥʦʚʥʦ-ʚʽʢʦʚʦʾ 

ʜʠʥʘʤʽʢʠ ʬʦʨʤʫʶʪʴʩʷ ʨʽʟʥʦʚʽʢʦʚʽ ʭʚʦʡʥʽ ʣʽʩʠ, ʫʪʚʦʨʝʥʽ ʜʚʦʤʘ-ʪʨʴʦʤʘ 

ʧʦʢʦʣʽʥʥʷʤʠ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. 

ʆʟʥʘʯʝʥʘ ʫ ʟʘʛʘʣʴʥʠʭ ʨʠʩʘʭ ʧʽʩʣʷʧʦʞʝʞʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʥʦʚʣʝʥʥʷ ʭʚʦʡʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʚʽʜʥʦʚʣʝʥʥʷ ʟʛʘʨʠʱ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʽ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʪʷʛʦʤ 200ï250-ʨʽʯʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʚʪʦʨʥʠʭ ʧʦʞʝʞ. ʗʢʱʦ ʞ ʮʽ 

ʫʤʦʚʠ ʥʝ ʚʠʪʨʠʤʫʶʪʴʩʷ, ʚʽʜʥʦʚʥʽ ʟʤʽʥʠ ʥʘʜʦʚʛʦ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʬʘʟʽ 

ʧʝʨʝʚʘʞʘʥʥʷ ʣʠʩʪʷʥʠʭ ʥʘʩʘʜʞʝʥʴ ʪʨʠʚʘʣʦʛʦ ʘʙʦ ʥʘʚʽʪʴ ʩʪʽʡʢʦʧʦʭʽʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. 

ɸʥʘʣʽʟʫʶʯʠ ʰʣʷʭʠ ʚʠʚʯʝʥʥʷ ʧʽʩʣʷʧʦʞʝʞʥʦʾ ʜʠʥʘʤʽʢʠ ʣʽʩʽʚ, ʥʝ ʤʦʞʥʘ ʥʝ 

ʟʚʝʨʪʘʪʠ ʫʚʘʛʠ ʥʘ ʪʝ, ʱʦ ʚʩʽ ʚʦʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʫʷʚʣʝʥʥʽ ʧʨʦ ʢʦʨʽʥʥʽ ʘʙʦ 

ʫʤʦʚʥʦʢʦʨʽʥʥʽ ʪʠʧʠ ʣʽʩʫ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʥʦʚʥʽ ʜʠʥʘʤʽʯʥʽ ʨʷʜʠ ʨʦʩʣʠʥʥʦʩʪʽ ʚ ʯʘʩʽ 
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ʽ ʟʘ ʪʝʨʠʪʦʨʽʻʶ ʬʦʨʤʫʶʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʘ ʦʩʥʦʚʽ ʩʭʦʞʦʩʪʽ ˇʨʫʥʪʽʚ. ɺ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʷʢ ʜʦʜʘʪʢʦʚʘ ʦʟʥʘʢʘ ʜʦʧʦʚʥʶʻʪʴʩʷ ʧʦʣʦʞʝʥʥʷʤ ˇʨʫʥʪʽʚ ʫ ʨʝʣʴʻʬʽ. 

ʊʠʤ ʯʘʩʦʤ ʚʽʜʦʤʦ, ʱʦ ˇʨʫʥʪʠ ʪʘʢʦʞ ʟʤʽʥʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʧʽʨʦʛʝʥʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫʛʨʫʧʦʚʘʥʴ, ʪʦʤʫ ʾʭ ʩʭʦʞʽʩʪʴ ʥʝ ʻ ʩʧʦʚʥʘ ʜʦʩʪʘʪʥʴʦʶ ʦʩʥʦʚʦʶ 

ʜʣʷ ʦʙ'ʻʜʥʘʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ, ʚ ʛʝʥʝʪʠʯʥʽ ʨʷʜʠ. ʊʘʢ, ʧʨʠ ʟʤʽʥʽ 

ʭʚʦʡʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʥʘ ʣʠʩʪʷʥʽ, ˇʨʫʥʪʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ ʚʣʘʩʥʝ 

ʧʽʜʟʦʣʠʩʪʠʭ ʜʦ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ. ʅʝʚʘʞʢʦ ʫʷʚʠʪʠ, ʱʦ ʚʽʜʥʦʚʥʽ ʨʷʜʠ, 

ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʧʨʠʣʝʛʣʦʩʪʽ ʫʛʨʫʧʦʚʘʥʴ ʜʦ ʦʜʥʘʢʦʚʠʭ ˇʨʫʥʪʦʚʠʭ ʨʽʟʥʠʮʴ, ʥʝ 

ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʜʽʡʩʥʽ ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. ʂʨʽʤ 

ʪʦʛʦ, ʪʘʢʽ ʨʷʜʠ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ çʧʨʠʚôʷʟʘʪʠè ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʜʽʣʷʥʢʠ 

ʨʝʣʴʻʬʫ [315]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʦ, ʱʦ ʩʢʣʘʜʥʠʡ ʽ ʙʘʛʘʪʦʦʙʨʘʟʥʠʡ ʚʧʣʠʚ ʧʦʞʝʞ 

ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʜʽʻʶ ʣʠʰʝ ʥʘ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʘ ʡ 

ʧʦʰʠʨʶʻʪʴʩʷ ʽ ʥʘ ʾʭ ʝʢʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʚʽʜʪʚʦʨʝʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʥʘʧʨʷʤ ʽ 

ʪʝʤʧʠ ʧʽʩʣʷʧʦʞʝʞʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʟʘʻʤʥʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʜʽʣʷʥʦʢ ʟʛʘʨʠʱ ʫ ʩʪʨʫʢʪʫʨʽ ʝʢʦʛʝʦʩʠʩʪʝʤ. ɿ ʮʴʦʛʦ ʚʠʭʦʜʠʪʴ, ʱʦ 

ʦʙ'ʻʢʪʠʚʥʝ ʚʠʚʯʝʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʜʠʥʘʤʽʢʠ ʨʦʩʣʠʥʥʦʩʪʽ 

ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʝ ʣʠʰʝ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʪʦʯʥʦ ʚʽʜʦʤʝ ʪʝʨʠʪʦʨʽʘʣʴʥʝ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʜʽʣʷʥʢʠ ʟʛʘʨʠʱʘ, ʚʣʘʩʪʠʚʠʡ ʡʦʤʫ ʝʢʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʽ 

ʧʦʚ'ʷʟʘʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʩʠʩʪʝʤʽ ʟ ʽʥʰʠʤʠ ʜʽʣʷʥʢʘʤʠ. 

ʆʪʞʝ, ʦʜʥʘ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʨʠʯʠʥ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ï ʧʦʞʝʞʽ, ʱʦ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʯʠʥʥʠʢ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ. ɺʽʜʦʤʦ, ʱʦ ʜʦ 

ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʧʨʠʡʥʷʪʦ ʚʽʜʥʦʩʠʪʠ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʡ ʝʣʝʤʝʥʪ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʜʘʪʥʠʡ ʩʪʚʦʨʠʪʠ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ, 

ʭʦʯ ʙʠ ʚʧʨʦʜʦʚʞ ʦʜʥʽʻʾ ʟ ʬʘʟ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʏʠʩʣʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʥʘʥʽ ʫ ʛʘʣʫʟʽ ʝʢʦʣʦʛʽʾ, ʣʘʥʜʰʘʬʪʦʟʥʘʚʩʪʚʘ, ʣʽʩʦʟʥʘʚʩʪʚʘ, 

ʛʝʦʙʦʪʘʥʽʢʠ, ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ, ʙʽʦʛʝʦʛʨʘʬʽʾ ʽ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʥʘ ʬʦʥʽ 

ʧʨʠʚʝʜʝʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʛʣʷʜʘʪʠ ʣʘʥʜʰʘʬʪʥʽ ʧʦʞʝʞʽ ʽ ʚʟʘʛʘʣʽ 

ʛʦʨʽʥʥʷ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʷʢ ʚʘʞʣʠʚʠʡ ʝʚʦʣʶʮʽʡʥʦ-ʝʢʦʣʦʛʽʯʥʠʡ ʥʝʧʝʨʽʦʜʠʯʥʠʡ 

ʯʠʥʥʠʢ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʽ ʤʽʩʮʷ ʾʾ ʽʩʥʫʚʘʥʥʷ [1, 149, 174, 199, 264, 281, 
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287, 315, 376, 385, 388]. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʢʘʟʘʚ, ʱʦ ʭʽʜ ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ ʩʫʢʮʝʩʽʡ ʽ ʩʫʢʮʝʩʽʡ ʫ ʣʽʩʘʭ, ʥʝʫʨʘʞʝʥʠʭ 

ʧʦʞʝʞʘʤʠ, ʽʩʪʦʪʥʦ ʨʦʟʨʽʟʥʷʻʪʴʩʷ. ʇʨʠ ʫʪʚʦʨʝʥʥʽ ʢʨʫʧʥʠʭ ʟʛʘʨʠʱ ʟʘʥʝʩʝʥʥʷ 

ʥʘʩʽʥʥʷ ʜʝʨʝʚʥʠʭ ʽ ʪʨʘʚ'ʷʥʠʩʪʠʭ ʨʦʩʣʠʥ ʥʘ ʟʛʦʨʽʣʫ ʪʝʨʠʪʦʨʽʶ ʩʫʪʪʻʚʦ 

ʫʩʢʣʘʜʥʝʥʝ [221]. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʷʢ ʚʽʜʟʥʘʯʘʻ ɸ. ʅ. ʂʫʧʨʽʷʥʦʚ [173], ʨʝʩʪʘʚʨʘʮʽʷ 

ʬʽʪʦʮʝʥʦʟʽʚ ʫ ʧʽʩʣʷʧʦʞʝʞʥʠʡ ʝʪʘʧ ʧʨʠʥʘʡʤʥʽ ʨʦʟʪʷʛʫʻʪʴʩʷ ʥʘ ʪʨʠʚʘʣʽ ʨʦʢʠ. ɿ 

ʽʥʰʦ ʾ ʩʪʦʨʦʥʠ, ʚʦʛʦʥʴ ʥʝʚʠʤʫʰʝʥʦ ʥʽʚʝʣʶʻ ʜʞʝʨʝʣʘ ʽʥʬʝʢʮʽʾ, ʩʧʦʨʠ 

ʧʘʨʘʟʠʪʠʯʥʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ, ʦʩʝʨʝʜʢʠ ʢʦʤʘʭ-ʬʽʪʦʬʘʛʽʚ ʡ ʜʨʫʛʠʭ ʰʢʽʜʥʠʢʽʚ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ [11]. 

ʇʽʩʣʷʧʦʞʝʞʥʽ ʬʽʪʦʮʝʥʦʟʠ ʫ ʧʨʦʮʝʩʽ ʩʚʦʛʦ ʚʽʜʥʦʚʥʦʛʦ ʽ ʚʽʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ 

ʥʘʡʯʘʩʪʽʰʝ ʧʦʩʪʫʧʦʚʦ ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʢʦʨʽʥʥʠʭ ʪʠʧʽʚ ʩʧʽʚʪʦʚʘʨʠʩʪʚ, ʫ 

ʨʦʟʫʤʽʥʥʽ ɺ. ʄ. ʉʫʢʘʯʦʚʘ [287]. ʇʨʦʪʝ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ 

ʟʘʚʞʜʠ. ʆʜʥʘ ʟ ʧʨʠʯʠʥ ʮʴʦʛʦ ʧʦʣʷʛʘʻ ʚ ʧʝʚʥʽʡ ʮʠʢʣʽʯʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ, 

ʚʣʘʩʪʠʚʽʡ ʷʢ ʙʽʦʛʝʦʮʝʥʦʟʘʤ (ʪʠʧʘʤ ʨʦʩʣʠʥʥʦʩʪʽ), ʪʘʢ ʽ ʦʩʦʙʣʠʚʦ ʧʨʠʨʦʜʥʠʤ 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʢʦʤʧʣʝʢʩʘʤ (ʬʘʮʽʷʤ, ʫʨʦʯʠʱʘʤ, ʤʽʩʮʝʚʦʩʪʷʤ). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʩʣʠʥʥʽʩʪʴ ʷʢ ʢʦʤʧʦʥʝʥʪ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ï 

ʩʢʣʘʜʥʝ ʫʪʚʦʨʝʥʥʷ, ʪʦʤʫ ʚʧʣʠʚ ʧʦʞʝʞ ʥʘ ʬʽʪʦʮʝʥʦʟʠ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ 

ʩʪʦʩʦʚʥʦ ʾʾ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ: ʪʨʘʚ'ʷʥʠʩʪʦ-ʯʘʛʘʨʥʠʢʦʚʦʛʦ, ʤʦʭʦʚʦ-

ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʧʽʜʨʦʩʪʫ, ʧʽʜʣʽʩʢʫ ʽ ʜʝʨʝʚʦʩʪʘʥʫ. 

ʊʨʘʚ'ʷʥʠʩʪʦ-ʯʘʛʘʨʥʠʢʦʚʠʡ ʧʦʢʨʠʚ. ɽʢʦʣʦʛʽʯʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʚʠʜʽʚ 

ʨʦʩʣʠʥʥʦʩʪʽ ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʤʘʣʦʧʦʤʽʪʥʘ ʧʽʜ ʟʘʧʦʥʦʶ ʜʝʨʝʚʦʩʪʘʥʫ, 

ʨʽʟʢʦ ʚʠʷʚʣʷʻʪʴʩʷ ʧʽʩʣʷ ʜʽʾ ʧʦʞʝʞʽ. ʇʨʠ ʮʴʦʤʫ ʩʣʘʙʢʝ ʧʨʦʧʘʣʶʚʘʥʥʷ ʧʽʜʩʪʠʣʢʠ 

ï ʚʫʟʣʦʚʦʾ ʣʘʥʢʠ ʙʫʜʴ-ʷʢʦʛʦ ʙʽʦʛʝʦʮʝʥʦʟʫ ï ʚʠʢʣʠʢʘʻ ʙʫʨʭʣʠʚʝ ʨʦʟʨʦʩʪʘʥʥʷ 

ʜʝʷʢʠʭ ʚʠʜʽʚ ʪʨʘʚ, ʧʦʷʚʘ ʱʽʣʴʥʦʛʦ ʧʨʦʰʘʨʢʫ ʥʘ ʧʦʚʝʨʭʥʽ ʧʽʜʩʪʠʣʢʠ ï 

ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʟʨʦʩʪʘʥʥʷ, ʧʦʚʥʝ ʚʠʛʦʨʘʥʥʷ ʧʽʜʩʪʠʣʢʠ ï ʝʣʽʤʽʥʘʮʽʶ ʪʠʭ ʞʝ ʚʠʜʽʚ. 

ɿʛʽʜʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷʤ ɸ. ɺ. ʉʤʽʨʥʦʚʘ [276], ʧʽʩʣʷ ʧʦʞʝʞ ʞʠʚʠʡ ʥʘʜˇʨʫʥʪʦʚʠʡ 

ʧʦʢʨʠʚ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʫ 

ʯʦʪʠʨʴʦʭ ʥʘʧʨʷʤʘʭ: ʫ ʙʽʢ ʦʣʫʯʥʝʥʥʷ, ʦʩʪʝʧʥʽʥʥʷ, ʧʦʷʚʠ ʧʫʩʪʦʢ ʽ ʟʘʙʦʣʦʯʫʚʘʥʥʷ. 
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ʇʝʨʰʦʨʷʜʥʠʡ ʥʘʧʨʷʤ ʧʽʩʣʷʧʦʞʝʞʥʦʾ ʜʠʥʘʤʽʢʠ ʞʠʚʦʛʦ ʥʘʜˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ï ʦʣʫʯʥʝʥʥʷ. ʇʦʭʽʜʥʽ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʤʽʩʮʽ 

ʦʣʫʯʥʝʥʦʛʦ ʟʛʘʨʠʱʘ, ʦʩʦʙʣʠʚʦ ʫ ʣʽʩʘʭ, ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠ ʨʠʩʠ ʦʣʫʯʥʝʥʥʷ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ʅʘʡʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʥʘʙʦʨʦʤ ʬʦʨʤʘʮʽʡ ʽ ʩʪʽʡʢʽ 

ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʟʘʧʣʘʚʥʽ ʣʫʢʠ.  

ʇʝʨʽʦʜʠʯʥʘ ʜʽʷ ʧʦʞʝʞ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʩʧʨʠʷʻ ʧʨʦʮʝʩʫ ʦʩʪʝʧʥʽʥʥʷ 

ʢʦʣʠʰʥʽʭ ʣʽʩʦʚʠʭ ʧʣʦʱ [76]. ʆʩʪʝʧʥʽʥʥʶ ʩʧʨʠʷʶʪʴ ʨʫʡʥʫʚʘʥʥʷ ʥʘ ʟʛʘʨʠʱʘʭ 

ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ, ʧʣʦʱʠʥʥʘ ʝʨʦʟʽʷ ʽ ʦʛʦʣʝʥʥʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ. ɿʙʽʣʴʰʝʥʥʷ ʚʽʢʫ 

ʥʝ ʟʘʣʽʩʥʝʥʠʭ ʟʛʘʨʠʱ ʩʧʨʠʯʠʥʷʻ ʟʘ ʩʦʙʦʶ ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʩʪʝʧʦʚʠʭ ʪʘ 

ʣʽʩʦʩʪʝʧʦʚʠʭ ʚʠʜʽʚ ʽ ʟʘʡʤʘʥʦʾ ʥʠʤʠ ʧʣʦʱʽ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʣʽʩʫ, ʷʢʽ 

ʥʘʡʣʝʛʰʝ ʧʽʜʜʘʶʪʴʩʷ ʦʩʪʝʧʥʽʥʥʶ, ɸ. ɺ. ʉʤʽʨʥʦʚ [276] ʥʘʟʠʚʘʻ ʩʦʩʥʷʢʠ ʽ 

ʤʦʜʨʠʥʥʠʢʠ ʨʽʟʥʦʪʨʘʚʥʽ. ʊʝʤʥʦʭʚʦʡʥʽ ʣʽʩʠ ʤʝʥʰʝ ʧʽʜʜʘʶʪʴʩʷ ʦʩʪʝʧʥʽʥʥʶ, 

ʧʨʠʯʦʤʫ ʚ ʥʠʟʴʢʦʛʽʨʩʴʢʠʭ ʫʤʦʚʘʭ ʚʦʥʦ ʡʜʝ ʟʘʟʚʠʯʘʡ ʚ ʜʚʽ ʩʪʘʜʽʾ, ʩʚʽʪʣʦ-ʭʚʦʡʥʠʭ 

ʪʨʘʚ'ʷʥʠʭ ʘʙʦ ʟʝʣʝʥʦʤʦʭʦʚʦ-ʪʨʘʚôʷʥʠʭ ʣʽʩʽʚ [315]. 

ʋ ʤʽʩʮʷʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʜʝ ʥʘʡʙʽʣʴʰ ʩʪʽʡʢʽ ʧʦʟʠʮʽʾ 

ʯʘʛʘʨʥʠʢʽʚ ʦʣʽʛʦʪʨʦʬʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷʧʦʞʝʞʥʝ ʫʪʚʦʨʝʥʥʷ ʧʫʩʪʦʢ. 

ʊʨʠʚʘʣʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʧʫʩʪʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʽ ʤʦʞʝ 

ʜʦʩʷʛʘʪʠ 30ï40 ʨʦʢʽʚ [276].  

ʇʦʞʝʞʽ ʧʨʠ ʟʥʘʯʥʽʡ ʾʭ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽ ʯʘʩʪʦʪʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʜʝʛʨʘʜʘʮʽʾ 

ʯʘʛʘʨʥʠʢʦʚʠʭ ʟʘʨʦʩʪʝʡ. ʇʦʚʪʦʨʥʽ ʧʦʞʝʞʽ ʩʧʨʠʷʶʪʴ ʚʠʪʽʩʥʝʥʥʶ ʯʘʛʘʨʥʠʢʽʚ ʽ 

ʨʦʟʨʦʩʪʘʥʥʶ ʪʨʘʚ. ʉʪʽʡʢʽʩʪʴ ʯʘʛʘʨʥʠʢʽʚ ʥʘ ʟʛʘʨʠʱʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʽ 

ʩʠʣʠ ʧʦʞʝʞ, ʫ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʚʦʥʠ ʯʘʩʪʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʧʽʨʦʛʝʥʥʽ ʚʘʨʽʘʥʪʠ 

ʽʥʰʠʭ ʪʠʧʽʚ ʣʽʩʫ [281, 287, 315]. 

ɼʦʩʠʪʴ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʦ 

ʟʘʙʦʣʦʯʫʚʘʥʥʷ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʟʛʘʨʠʱʘʭ ʧʽʩʣʷ ʧʦʞʝʞ. ʅ. ʅ. ʉʪʝʧʘʥʦʚ 

[285], ʥʘʧʨʠʢʣʘʜ, ʚʚʘʞʘʻ, ʱʦ ʧʦʞʝʞʘ ʻ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʦʜʘʣʴʰʦʛʦ 

ʟʘʙʦʣʦʯʫʚʘʥʥʷ ʫʨʘʞʝʥʠʭ ʚʦʛʥʝʤ ʟʝʤʝʣʴ. ʇʨʦʪʝ, ʷʢ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʫ ʨʦʙʦʪʽ ɺ.ɺ. 

ʌʫʨʷʻʚʘ, ʡʦʛʦ ʚʠʩʥʦʚʢʠ ʧʨʘʚʦʤʽʨʥʽ, ʤʘʙʫʪʴ, ʣʠʰʝ ʜʣʷ ʥʠʟʦʚʠʥʥʠʭ ʪʦʨʬ'ʷʥʠʢʽʚ, 

ʜʝ ʧʦʪʫʞʥʽʩʪʴ ʰʘʨʫ ʪʦʨʬʫ ʜʦ ʧʦʞʝʞʽ ʩʢʣʘʜʘʻ ʥʝ ʤʝʥʰʝ 1,5ï2 ʤ [315]. 

ɿʘʙʦʣʦʯʫʚʘʥʥʷ ʟʛʘʨʠʱ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʫ ʙʝʟʩʪʽʯʥʠʭ ʘʙʦ ʩʣʘʙʦʩʪʽʯʥʠʭ 

ʟʥʠʞʝʥʥʷʭ, ʟ ʙʣʠʟʴʢʠʤ ʨʽʚʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʜʝ ʙʫʚ ʱʝ ʜʦ ʧʦʞʝʞʽ ʧʦʪʫʞʥʠʡ 
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ʰʘʨ ʪʦʨʬʫ. ʅʝʤʘʻ ʧʽʜʩʪʘʚ ʙʘʯʠʪʠ ʧʨʠʯʠʥʫ ʟʘʙʦʣʦʯʫʚʘʥʴ ʟʛʘʨʠʱ ʫ ʟʤʽʥʽ 

ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ  [287]. ʗʢ ʚʚʘʞʘʻ ɯ. ʉ. ʄʝʣʝʭʦʚ [199], 

ʧʨʠʯʠʥʘ ʟʘʙʦʣʦʯʫʚʘʥʥʷ ʜʝʷʢʠʭ ʟʛʘʨʠʱ ʤʦʞʝ ʧʦʣʷʛʘʪʠ ʫ ʟʤʝʥʰʝʥʥʽ ʚʠʪʨʘʪʠ 

ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʯʝʨʝʟ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ʋ ʤʽʨʫ ʚʽʜʥʦʚʣʝʥʥʷ ʟʛʘʨʠʱ ʣʠʩʪʷʥʠʤ ʽ 

ʭʚʦʡʥʠʤ ʤʦʣʦʜʥʷʢʦʤ ʧʨʦʮʝʩ ʟʘʙʦʣʦʯʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʧʠʥʷʻʪʴʩʷ [315]. 

ɿʘʙʦʣʦʯʫʚʘʥʥʷ ʟʛʘʨʠʱ ʫ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʽʡ ʬʦʨʤʽ ʚʠʷʚʣʷʻʪʴʩʷ ʣʠʰʝ ʥʘ 

ʧʣʦʩʢʠʭ ʚʦʜʦʜʽʣʘʭ ʽ ʚ ʜʦʣʠʥʘʭ ʨʽʯʦʢ. ʎʝʡ ʧʨʦʮʝʩ ʧʨʠʚʦʜʠʪʴ ʥʘʡʯʘʩʪʽʰʝ ʜʦ 

ʨʦʟʨʦʩʪʘʥʥʷ ʝʚʪʨʦʬʥʦʛʦ ʛʽʛʨʦʬʽʣʴʥʦʛʦ ʨʽʟʥʦʪʨʘʚ'ʷ, ʘ ʥʘ ʚʦʜʦʜʽʣʴʥʠʭ ʪʝʨʠʪʦʨʽʷʭ 

ʥʘ ʟʛʘʨʠʱʘʭ ʽʟ ʟʥʠʱʝʥʥʷʤ ʜʝʨʝʚʦʩʪʘʥʫ ʯʘʩʪʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʷʩʥʝ ʨʦʟʨʦʩʪʘʥʥʷ 

ʙʘʛʥʘ ʟʚʠʯʘʡʥʦʛʦ (Ledum palustre L.) [315]. 

ʄʦʭʦʚʠʡ ʧʦʢʨʠʚ. ʇʦʞʝʞʽ ʩʧʨʠʷʶʪʴ ʦʩʣʘʙʣʝʥʥʶ ʧʦʟʠʮʽʡ ʤʦʭʽʚ ʫ ʣʽʩʘʭ. 

ɼʝʛʨʘʜʘʮʽʷ ʾʭ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʧʦʞʝʞʽ ʩʠʣʴʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʙʦ ʧʨʠ ʾʭ ʯʘʩʪʽʡ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ. ɺ ʧʨʦʮʝʩʽ ʧʽʩʣʷʧʦʞʝʞʥʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ ʤʦʭʦʚʠʡ ʧʦʢʨʠʚ ʟ ʯʘʩʦʤ ʚʽʜʥʦʚʣʶʻʪʴʩʷ, ʧʨʦʪʝ ʪʦʚʱʠʥʘ ʡʦʛʦ ʰʘʨʫ ʽ 

ʧʦʢʨʠʪʪʷ ʚʠʷʚʣʷʶʪʴʩʷ ʥʠʞʯʠʤʠ, ʥʽʞ ʚ ʢʦʨʽʥʥʠʭ ʪʠʧʘʭ ʣʽʩʫ. ɿʥʘʯʥʘ ʧʝʨʝʙʫʜʦʚʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʚ ʾʭ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ: ʜʝʛʨʘʜʫʻ ʛʽʣʦʢʦʤʽʡ ʙʣʠʩʢʫʯʠʡ (Hylocomium 

splendens), ʟʘʤʽʱʫʶʯʠʩʴ ʩʚʽʪʣʦʣʶʙʥʠʤ ʽ ʤʝʥʰ ʚʦʣʦʛʦʣʶʙʥʠʤ ʧʣʝʚʨʦʮʽʻʤ 

ʐʨʝʙʝʨʘ (Pleurozium Schreberi) [315]. 

ɺʦʣʦʛʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʤʦʭʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʱʦ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʚ 

ʧʦʭʽʜʥʠʭ ʣʽʩʘʭ, ʟʘ ʜʝʷʢʠʤʠ ʜʘʥʠʤʠ, ʫ 7ï10 ʨʘʟʽʚ ʥʠʞʯʝ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ 

ʧʦʢʨʠʪʪʷ ʽ ʪʦʚʱʠʥʠ ʤʦʭʦʚʦʛʦ ʰʘʨʫ. ʅʘ ʧʝʨʰʠʭ ʩʪʘʜʽʷʭ ʧʽʩʣʷʧʦʞʝʞʥʦʛʦ 

ʟʘʨʦʩʪʘʥʥʷ ʟʛʘʨʠʱ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʪʘʢʽ ʚʠʜʠ ʤʦʭʽʚ-ʧʽʦʥʝʨʽʚ, ʷʢ ʮʝʨʘʪʦʜʦʥ 

ʧʫʨʧʫʨʥʠʡ (Ceratodon purpureus), ʬʫʥʘʨʽʷ ʚʦʣʦʛʦʤʽʨʥʘ (Funaria hygrometrica), 

ʧʨʦʪʝ ʪʝʤʧ ʾʭ ʧʦʷʚʠ ʽ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʮʽʷʭ ʽʩʪʦʪʥʦ ʨʽʟʥʽ. 

ʇʽʜʣʽʩʦʢ. ʇʦʩʪʧʽʨʦʛʝʥʥʠʡ ʨʦʟʚʠʪʦʢ ʧʽʜʣʽʩʢʫ ʤʦʞʥʘ ʦʙ'ʻʜʥʘʪʠ ʚ ʯʦʪʠʨʠ 

ʦʩʥʦʚʥʽ ʛʨʫʧʠ [276]: 

- ʚʠʜʠ, ʷʢʽ ʥʝʩʪʨʠʤʥʦ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʟʛʘʨʠʱʘʭ ʡ ʧʽʜ ʧʦʢʨʠʚʦʤ 

ʧʨʦʨʽʜʞʝʥʠʭ ʚʦʛʥʝʤ ʥʘʩʘʜʞʝʥʴ ʟʙʝʨʽʛʘʶʪʴ ʚʧʨʦʜʦʚʞ ʧʝʚʥʦʛʦ ʪʝʨʤʽʥʫ ʚʠʩʦʢʫ 

ʯʠʩʝʣʴʥʽʩʪʴ ʫ ʧʦʭ̔ʜʥʠʭ ʨʽʟʥʦʚʠʜʘʭ ʣʽʩʫ; 
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- ʚʠʜʠ, ʱʦ ʨʦʟʨʦʩʪʘʶʪʴʩʷ ʥʘ ʟʛʘʨʠʱʘʭ ʪʘ ʚ ʧʨʦʨʽʜʞʝʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, 

ʧʨʦʪʝ ʥʝ ʫʪʚʦʨʶʶʪʴ ʟʽʤʢʥʫʪʦʛʦ  ʧʦʢʨʠʚʫ; 

 - ʚʠʜʠ, ʱʦ ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʟʛʘʨʠʱʘʭ ʡ ʫ ʧʨʦʨʽʜʽʣʠʭ ʧʦʞʝʞʘʤʠ 

ʥʘʩʘʜʞʝʥʥʷʭ, ʧʨʦʪʝ ʩʪʨʽʤʢʦ ʫʪʨʘʯʘʶʪʴ ʥʘʜʤʽʨʥʫ ʢʽʣʴʢʽʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ ʫ 

ʧʦʭʽʜʥʠʭ ʬʨʘʢʮʽʷʭ; 

- ʚʠʜʠ, ʷʢʽ ʥʝ ʟʨʦʩʪʘʶʪʴ ʥʘ ʟʛʘʨʠʱʘʭ ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʧʝʨʽʜ ʚʽʜʩʫʪʥʽ ʥʘ 

ʥʠʭ. 

ɼʝʷʢʽ ʚʠʜʠ ʧʽʜʣʽʩʢʫ ʬʦʨʤʫʶʪʴ ʩʘʤʦʩʪʽʡʥʽ ʪʨʠʚʘʣʦ-ʧʦʭʽʜʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʥʘ 

ʩʭʠʣʘʭ ʝʨʦʜʦʚʘʥʠʭ ï ʽʟ ʚʽʣʴʭʠ ʯʘʛʘʨʥʠʢʦʚʦʾ (Alnus fruticosa) ʽ ʨʦʜʦʜʝʥʜʨʦʥʘ 

ʜʘʫʨʩʴʢʦʛʦ (Rhododendron dahuricum), ʚʦʣʦʛʠʭ, ï ʞʠʤʦʣʦʩʪʽ ʙʣʘʢʠʪʥʦʾ 

(Lonicera altaica), ʩʫʭʠʭ ï ʊʘʚʦʣʛʠ ʩʝʨʝʜʥʴʦʾ (Spiraea media) ʽ ʤʘʣʠʥʠ ʟʚʠʯʘʡʥʦʾ 

(Rubus idaeus) [315]. ʇʦʧʫʣʷʮʽʾ ʧʽʜʣʽʩʥʠʭ ʧʦʨʽʜ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʟʥʝʣʽʩʝʥʦʤʫ 

ʟʛʘʨʠʱʽ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʟʙʝʨʝʞʝʥʥʷ ʽ ʨʦʟʨʦʩʪʘʥʥʷ ʦʩʦʙʠʥ, ʱʦ ʚʞʝ ʙʫʣʠ 

ʧʽʜ ʟʘʧʦʥʦʶ ʣʽʩʫ. ʅʘʩʽʥʥʻʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʧʦʤʽʪʥʝ ʫ ʥʝʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʥʘ ʩʚʽʞʠʭ 

ʟʛʘʨʠʱʘʭ ʫ ʚʦʣʦʛʠʭ ʤʽʩʮʷʭ ʨʦʟʪʘʰʫʚʘʥʥʷ (ʛʦʨʦʙʠʥʘ, ʚʽʣʴʭʘ). ɺ ʮʽʣʦʤʫ ʧʽʜʣʽʩʦʢ 

ʧʽʩʣʷ ʟʘʛʠʙʝʣʽ ʜʝʨʝʚʦʩʪʘʥʫ ʯʘʩʪʽʰʝ ʨʦʟʨʦʩʪʘʻʪʴʩʷ ʫ ʧʽʜʚʠʱʝʥʦ-ʚʦʣʦʛʠʭ ʤʽʩʮʷʭ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʟ ʙʽʣʴʰ-ʤʝʥʰ ʨʦʜʶʯʠʤʠ ˇʨʫʥʪʘʤʠ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʨʦʣʴ ʧʦʞʝʞ 

ʫ ʰʠʨʰʦʤʫ ʪʠʤʯʘʩʦʚʦʤʫ ʘʩʧʝʢʪʽ, ʪʦ ʚ ʮʽʣʦʤʫ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʦʥʠ 

ʧʝʨʝʰʢʦʜʞʘʣʠ ʰʠʨʦʢʦʤʫ ʧʦʰʠʨʝʥʥʶ ʧʽʜʣʽʩʢʫ ʫ ʣʽʩʘʭ, ʦʩʦʙʣʠʚʦ ʫ 

ʩʚʽʪʣʦʭʚʦʡʥʠʭ. ɺʧʣʠʚ ʧʦʞʝʞ ʥʘ ʦʢʨʝʤʽ ʜʝʨʝʚʘ ʽ ʜʝʨʝʚʦʩʪʘʥʠ ʟ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʧʦʛʣʷʜʫ ʪʘʢʦʞ ʤʘʻ ʚʝʣʴʤʠ ʽʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʫ 

ʬʽʪʦʮʝʥʦʪʠʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʫʛʨʫʧʦʚʘʥʥʷ ʤʘʶʪʴ ʧʝʚʥʫ ʜʽʶ ʥʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʟʫʤʦʚʣʶʶʪʴ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʜʠʥʘʤʽʢʠ 

ʬʽʪʦʮʝʥʦʟʽʚ.  

ɼʝʨʝʚʦʩʪʘʥ. ʇʽʩʣʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ ɯ. ʉ. ʄʝʣʝʭʦʚʘ, ʫ ʷʢʽʡ ʚʧʝʨʰʝ 

ʨʦʟʛʣʷʥʫʪʽ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ ʧʦʞʝʞʥʦʾ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʽ 

ʥʘʜʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʛʘʨʠʱ, ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʭʘʨʘʢʪʝʨ ʽ ʪʠʧʠ ʧʦʰʢʦʜʞʝʥʥʷ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʰʢʽʜʣʠʚʠʤʠ ʢʦʤʘʭʘʤʠ, ʟʥʠʞʝʥʥʷ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʚʥʦʪʠ ʽ 

ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚ, ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʾ ʚʽʢʦʚʦʾ ʽ ʧʨʦʩʪʦʨʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚʥʠʭ ʥʘʩʘʜʞʝʥʴ ʧʽʜ ʚʧʣʠʚʦʤ ʧʝʨʽʦʜʠʯʥʦ ʧʦʚʪʦʨʶʚʘʥʠʭ ʧʦʞʝʞ 
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[199]. 

ʄʘʢʩʠʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʞʝʞ ʥʘ ʜʝʨʝʚʥʠʡ ʨʷʜ ʚʠʷʚʣʷʻʪʴʩʷ ʫ 

ʧʨʘʢʪʠʯʥʦʤʫ ʟʥʠɦʫʚʘʥʥʽ ʘʙʦ ʩʫʪʪʻʚʽʡ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʜʝʨʝʚʦʩʪʘʥʫ ʦʧʽʩʣʷ 

ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʦʚʽ ʡ ʫ ʥʘʩʪʫʧʥʦʤʫ ʧʽʜʥʝʩʝʥʥ ̔ʛʨʠʙʢʦʚʠʭ ʫʨʘʞʝʥʴ, ʩʧʘʣʘʭʫ 

ʩʪʦʚʙʫʨʦʚʠʭ ʰʢʽʜʥʠʢʽʚ, ʥʠʱʝʥʥʽ ʜʦʙʨʦʯʠʥʥʦʾ ʝʥʪʦʤʦʬʘʫʥʠ. ɼʝʩʪʨʫʢʪʠʚʥʠʡ 

ʥʘʩʣʽʜʦʢ ʚʦʛʥʶ ʥʘ ʜʝʨʝʚʦʩʪʽʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭʥʴʦʾ ʧʦʪʫʞʥʦʩʪ ̔ ʩʪʘʥʫ, ʪʠʧʫ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ ʚʽʢʫ. ɿ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʟʠʮʽʡ ʟʥʠʱʝʥʥʷ ʦʩʥʦʚʥʦʛʦ 

ʜʝʨʝʚʥʦʛʦ ʷʨʫʩʫ ʘʙʦ ʡʦʛʦ ʧʨʦʨʽʜʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʝʣʷʪʠʚʥʦʾ 

ʦʩʚʽʪʣʝʥʦʩʪʽ ʧʽʜ ʧʦʢʨʦʚʦʤ ʣʽʩʫ ʡ ʥʘ ʟʛʘʨʠʱʘʭ, ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ  ̔

ʩʫʤʘʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʟʨʦʩʪʘʥʥʶ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ʪʘ ʚʠʩʫʰʫʚʘʥʥʶ ʟʝʤʝʣʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʞʝʞ ʫ ʬʽʪʦʮʝʥʦʟʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʜʥʝʥʥʷ 

ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʽ ʟʥʠʞʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʪʨʘʚ, ʯʘʛʘʨʥʠʢʽʚ, 

ʧʽʜʨʦʩʪʫ ʽ ʧʽʜʣʽʩʢʫ. ʎʝ ʟʙʽʜʥʝʥʥʷ ʫ ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʧʦʞʝʞ ʽʥʢʦʣʠ ʤʘʩʢʫʻʪʴʩʷ 

ʪʠʤʯʘʩʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʩʫʪʪʻʚʦʾ ʢʽʣʴʢʦʩʪʽ ʽ ʯʠʩʣʘ ʦʩʦʙʠʥ ʟʘ ʨʘʭʫʥʦʢ 

ʥʝʧʦʚʥʦʛʦ ʚʠʧʘʜʘʥʥʷ ʜʝʷʢʠʭ ʣʽʩʦʚʠʭ ʽ ʟʨʦʩʪʘʥʥʷ ʥʝʣʽʩʦʚʠʭ ʚʠʜʽʚ. ʇʨʠ ʪʨʠʚʘʣʽʡ 

ʚʽʜʩʫʪʥʦʩʪʽ ʜʝʨʝʚʥʦʛʦ ʷʨʫʩʫ ʽ ʧʦʚʪʦʨʥʠʭ ʧʦʞʝʞʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʽʚʝʣʶʚʘʥʥʷ 

ʩʢʣʘʜʫ ʬʽʪʦʮʝʥʦʟʽʚ ʨʽʟʥʠʭ ʙʽʦʛʝʦʮʝʥʦʟʽʚ. ʇʦʛʽʨʰʝʥʥʷ ʧʦʟʠʮʽʡ ʘʙʦ ʧʦʚʥʘ 

ʝʣʽʤʽʥʘʮʽʷ ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʢʦʨʽʥʥʠʭ ʚʠʜʽʚ. ʉʪʽʡʢʽʰʠʤʠ ʚʠʷʚʣʷʶʪʴʩʷ 

ʧʦʟʠʮʽʾ ʯʘʛʘʨʥʠʢʽʚ, ʧʨʦʪʝ ʮʝ ʷʚʠʱʝ ʭʘʨʘʢʪʝʨʥʝ ʣʠʰʝ ʜʣʷ ʧʦʨʽʚʥʷʥʦ ʚʫʟʴʢʦʛʦ 

ʢʦʣʘ ʝʢʦʪʦʧʽʚ. ɿʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʪʨʠʚʘʣʦ ʧʦʭʽʜʥʽ ʚʠʜʠ: 

ʙʝʨʝʟʥʷʢʠ, ʦʩʠʯʥʷʢʠ ʽ ʩʦʩʥʷʢʠ. ʅʘ ʧʨʦʮʝʩ ʦʣʫʯʥʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʫ 

ʧʽʩʣʷʧʦʞʝʞʥʠʭ ʬʽʪʦʮʝʥʦʟʘʭ ʯʘʩʪʦ ʥʘʢʣʘʜʘʻʪʴʩʷ ʧʨʦʮʝʩ ʦʩʪʝʧʥʽʥʥʷ. ʉʪʽʡʢʽʩʪʴ ʽ 

ʤʦʙʽʣʴʥʽʩʪʴ ʣʽʩʦʚʠʭ ʚʠʜʽʚ ʥʘ ʟʛʘʨʠʱʘʭ ʦʙʫʤʦʚʣʝʥʽ ʭʘʨʘʢʪʝʨʦʤ ʾʭ ʞʠʪʪʻʚʦʾ 

ʬʦʨʤʠ, ʷʢʘ ʩʘʤʘ ʧʦ ʩʦʙʽ ʯʘʩʪʦ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʩʪʦʩʦʚʥʦ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʟʛʘʨʠʱ ʽ ʧʨʦʨʽʜʞʝʥʠʭ ʧʦʞʝʞʘʤʠ ʥʘʩʘʜʞʝʥʴ. ʋ ʙʽʦʛʝʦʮʝʥʦʟʘʭ ʫʨʘʞʝʥʠʭ ʜʽʻʶ 

ʧʦʞʝʞ, ʚʝʣʴʤʠ ʯʘʩʪʦ ʜʽʻ ʧʨʘʚʠʣʦ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʙʽʦʣʦʛʽʯʥʠʤ 

ʦʩʦʙʣʠʚʦʩʪʷʤ ʨʘʥʽʰʝ ʧʨʦʮʚʽʪʘʶʯʠʭ ʚʠʜʽʚ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʫ ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʥʷʭ ʟʨʦʩʪʘʻ ʨʦʣʴ ʨʦʩʣʠʥ ʟ ʰʠʨʦʢʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʘʨʝʘʣʦʤ. ʊʘʢʽ ʚʠʜʠ 

ʨʦʩʣʠʥ ʭʘʨʘʢʪʝʨʥʽ ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʚʩʽʭ ʷʨʫʩʽʚ ʣʽʩʫ ï ʪʨʘʚ'ʷʥʦ-ʯʘʛʘʨʥʠʢʦʚʦʛʦ, 

ʤʦʭʦʚʦʛʦ, ʧʽʜʣʽʩʥʦʛʦ ʽ ʜʝʨʝʚʠʥʥʦʛʦ. 
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ɿʘʛʘʣʦʤ, ʧʽʨʦʛʝʥʥʠʡ ʯʠʥʥʠʢ ʚʧʣʠʚʘʻ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʝʢʦʛʝʦʩʠʩʪʝʤ ʽ 

ʧʦʣʷʛʘʻ ʫ ʧʦʦʜʠʥʦʢʽʡ ʯʠ ʪʦʪʘʣʴʥʽʡ ʟʤʽʥʽ ˇʨʫʥʪʫ, ʧʽʜʣʽʩʢʫ, ʧʽʜʨʦʩʪʫ ʪʘ 

ʜʝʨʝʚʥʦʤʫ ʷʨʫʩʫ. ʆʙʩʷʛʠ ʜʘʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ  ̔ ʾʭʥ ̔ʦʩʦʙʣʠʚʦʩʪʽ ʟʫʤʦʚʣʝʥʽ 

ʩʧʝʮʠʬʽʢʦʶ ʜʨʫʛʠʭ ʩʢʣʘʜʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʡ ʧʦʪʫʞʥʽʩʪʶ ʚʦʛʥʶ. 

ʇʦʩʪʧʽʨʦʛʝʥʥʽ ʧʝʨʝʤʽʥʠ ʫ ʩʢʣʘʜʽ ʡ ʢʦʥʩʪʨʫʢʮʽʾ ʬʽʪʦʮʝʥʦʟʽʚ ʥʦʩʷʪʴ ʧʨʷʤʠʡ 

ʯʠ/ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ ʽ ʥʘ ʽʥʰʽ ʩʢʣʘʜʦʚʽ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʾʭ ʨʦʟʚʠʪʦʢ, 

ʬʦʨʤʫʚʘʥʥʷ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʜʠʥʘʤʽʢʫ ʪʘ ʝʚʦʣʶʮʽʶ. ʋ ʧʨʦʮʝʩʽ 

ʧʽʩʣʷʧʦʞʝʞʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʘ ʽ 

ʚʟʘʻʤʦʦʙʫʤʦʚʣʝʥʘ ʜʠʥʘʤʽʢʘ ʬʽʪʦʮʝʥʦʟʽʚ ʽ ʟʦʦʮʝʥʦʟʽʚ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ 

ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ ʪʘ ʡʦʛʦ ʩʪʘʥ. 

ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʞʝʞ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʥʘ ʧʽʜˇʨʫʥʪʽ ʚʠʚʯʝʥʠʭ ʥʘʫʢʦʚʠʭ 

ʧʝʨʰʦʜʞʝʨʝʣ, ʩʪʠʩʣʦ ʤʦʞʝ ʙʫʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ ʽ ʟʚʝʜʝʥʠʡ ʜʦ ʪʘʢʦʛʦ (ʨʠʩ. 

1.6) [68ï70, 72ï74, 345, 346, 349, 350]: 

ˆʨʫʥʪʠ: 

1) ʨʫʡʥʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ (ʟʥʠʞʝʥʥʷ ʛʫʤʫʩʫ); 

2) ʟʤʽʥʘ ʢʠʩʣʦʪʥʦʩʪʽ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ; 

3) ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

4) ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʟʦʣʠ; 

5) ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ; 

6) ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʤʽʛʨʘʮʽʾ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ; 

7) ʟʙʽʣʴʰʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʠʚʫ (ʝʨʦʟʽʷ). 

ʇʽʜʩʪʠʣʢʘ (ʧʦʚʩʪʴ): 

1) ʧʦʚʥʝ ʘʙʦ ʯʘʩʪʢʦʚʝ ʟʛʦʨʘʥʥʷ ʤʦʨʪʤʘʩʠ; 

2) ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʘʣʠʰʢʽʚ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʟʦʣʫ; 

3) ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; 

4) ʨʫʡʥʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʟʚʽʣʴʥʝʥʥʷ ʉʆ2  

ɼʝʨʝʚʦʩʪʘʥ: 

1) ʦʩʣʘʙʣʝʥʥʷ ʽ ʚʠʩʠʭʘʥʥʷ ʜʝʨʝʚ, ʟʥʠʞʝʥʥʷ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ; 

2) ʫʰʢʦʜʞʝʥʥʷ ʩʪʦʚʙʫʨʘ, ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ; 
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3) ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ; 

4) ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʫ ʜʝʬʦʣʽʘʮʽʾ; 

5) ʟʘʛʠʙʝʣʴ ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ, ʽ ʦʪʞʝ, ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʠʨʦʩʪʫ; 

6) ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʫʚʘʥʥʷ ʆ2 ʽ ʜʝʧʦʥʫʚʘʥʥʷ ʉʆ2; 

7) ʘʢʪʠʚʽʟʘʮʽʷ ʨʦʩʣʠʥʥʠʭ ʰʢʽʜʥʠʢʽʚ ʽ ʧʘʪʦʛʝʥʽʚ; 

ʇʽʜʨʽʩʪ, ʯʘʛʘʨʥʠʢʠ, ʥʘʜˇʨʫʥʪʦʚʠʡ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ: 

1) ʯʘʩʪʢʦʚʝ ʘʙʦ ʧʦʚʥʝ ʚʠʛʦʨʘʥʥʷ; 

2) ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʬʽʪʦʮʝʥʦʟʫ; 

3) ʜʝʩʠʣʴʚʘʪʠʟʘʮʽʷ; 

4) ʦʩʪʝʧʥʽʥʥʷ, ʦʣʫʯʥʝʥʥʷ; 
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1.4 ɺʧʣʠʚ ʧʦʞʝʞ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʪʘ ʟʜʦʨʦʚô̫  ʣʶʜʠʥʠ 

 

ɿʘʛʘʣʴʥʦʧʣʘʥʝʪʘʨʥʽ ʧʦʜʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʧʦʞʝʞʘʤʠ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ, 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʦʙʫʤʦʚʣʝʥʽ ʪʦʪʘʣʴʥʠʤʠ ʧʝʨʝʤʽʥʘʤʠ ʢʣʽʤʘʪʫ ʡ ʽʥʪʝʥʩʠʚʥʠʤ 

ʦʩʚʦʻʥʥʷʤ ʣʶʜʩʪʚʦʤ ʣʽʩ̔ʚ, ʱʦ ʥʝʩʫʪʴ ʚ ʩʦʙʽ ʩʫʪʪʻʚʫ ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʛʣʦʙʘʣʴʥʠʤ ʧʦʪʝʧʣʽʥʥʷʤ ʢʣʽʤʘʪʫ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʬʽʢʩʫʶʪʴʩʷ ʤʘʩʰʪʘʙʥʽ 

ʧʨʠʨʦʜʥʽ ʧʦʞʝʞʽ (ʥʘ ɼʘʣʝʢʦʤʫ ʉʭʦʜʽ ʚ 1998 ʽ 2001 ʨʨ., ʚ ʇʦʨʪʫʛʘʣʽʾ, ɻʨʝʮʽʾ ʚ 

2002ï2007 ʨʨ., ɺ ʋʢʨʘʾʥʽ ʚ 2008, ʈʌ ʚ 2009, 2019, ɯʟʨʘʾʣʽ ʚ 2010 ʨʦʮʽ, ɸʚʩʪʨʘʣʽʾ 

2013ï2015, 2019, ʉʐɸ 2013ï2015, 2019 ʨʨ.). ʊʽʣʴʢʠ ʚ 2017 ʚ ʋʢʨʘʾʥʽ ʚʠʥʠʢʣʦ 

ʧʦʥʘʜ 20 ʅʉ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʦʞʝʞʘʤʠ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ. 

ʇʨʠʨʦʜʥʘ ʧʦʞʝʞʘ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʷʢ ʅʉ, ʧʨʠ ʧʣʦʱ̔, ʷʢʘ ʧʝʨʝʚʠʱʫʻ 25 ʛʘ 

ʜʣʷ ʚʝʨʭʦʚʦʾ ʧʦʞʝʞʽ  ̔50 ʛʘ ï ʜʣʷ ʥʠʟʦʚʦʾ. ɼʣʷ ʟʘʧʦʚʽʜʥʠʭ ʟʝʤʝʣʴ ʪʘ ʦʙ'ʻʢʪʽʚ 

ʦʩʦʙʣʠʚʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ ï5 ʛʘ  ̔10 ʛʘ [146]. ʇʦʞʝʞʽ ʩʫʪʪʻʚʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʫ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʛʝʦʩʠʩʪʝʤʠ: 

ʨʦʩʣʠʥʥʽʩʪʴ, ˇʨʫʥʪʠ, ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ, ʛʽʜʨʦʭʽʤʽʯʥʠʡ, ʛʝʦʭʽʤʽʯʥʠʡ, ʪʝʧʣʦʚʠʡ 

ʙʘʣʘʥʩʠ ʽ ʪ.ʧ. ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʧʦʪʨʽʙʥʽ ʜʝʩʷʪʢʠ ʽ ʩʦʪʥʽ ʨʦʢʽʚ. 

ʆʢʨʝʤʦ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʧʦʞʝʞʽ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʨʝʟʝʨʚʘʪʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʪʝʨʠʪʦʨʽʡ, ʜʝ ʫʪʨʠʤʫʶʪʩɹ ̫ ʨʽʜʢʽʩʥʽ ʧʨʠʨʦʜʥʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʬʽʪʦʮʝʥʦʟʠ, 

ʥʘʪʫʨʥʽ ʦʙ'ʻʢʪʠ, ʱʦ ʟʤʦʞʫʪʴ ʟʥʠʠɦʪʠʩʷ ʚʦʛʥʝʤ ʙʝʟʧʦʚʦʨʦʪʥʦ. ɺ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ 

ʧʦʜʽʙʥʽ ʧʦʞʝʞʽ ʚʽʜʙʫʣʠʩʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʙʽʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɸʩʢʘʥʽʷ-

ʅʦʚʘè, ʚʽʜʜʽʣʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʩʪʝʧʦʚʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çʍʦʤʫʪʽʚʩʴʢʠʡ ʩʪʝʧè ʪʘ 

çʄʠʭʘʡʣʽʚʩʴʢʘ ʮʽʣʠʥʘè, ʗʣʪʠʥʩʴʢʦʛʦ ʛʽʨʩʴʢʦ-ʣʽʩʦʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ 

[81, 82, 86, 293, 298ï303]. 

ʊʘʢʽ ʤʘʩʰʪʘʙʥʽ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ, ʷʢ ʧʦʞʝʞʽ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ, ʻ 

ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʥʝʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚ'ʷ 

ʣʶʜʠʥʠ, ʧʨʠ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʦʜʫʢʪʠ ʛʦʨʽʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʟ ʨʽʟʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘʙʨʫʜʥʶʶʪʴ ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ [47]. 

ʇʨʠ ʪʘʢʠʭ ʧʦʞʝʞʘʭ ʫʪʚʦʨʶʶʪʴʩʷ ʜʠʤ, ʩʘʞʘ, ʢʘʥʮʝʨʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ, 

ʣʝʪʶʯʽ ʧʨʦʜʫʢʪʠ ʛʦʨʽʥʥʷ. ʈʷʜ ʘʚʪʦʨʽʚ ʨʦʟʛʣʷʜʘʣʠ ʚʧʣʠʚ ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʠʤʫ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ɺʽʜʟʥʘʯʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʥʝʨʚʦʚʽʡ ʽ 
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ʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤʘʭ, ʦʙʤʽʥʽ ʨʝʯʦʚʠʥ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʘʣʝʨʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʘʪʦʣʦʛʽʡ 

[322]. ʉʧʝʢʪʨ ʧʘʪʦʣʦʛʽʡ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ: ʚʽʜ ʛʦʩʪʨʦʛʦ ʣʘʨʠʥʛʦʪʨʘʭʝʾʪʫ, 

ʙʨʦʥʭʽʪʫ, ʛʦʩʪʨʦʾ ʜʠʭʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʜʦ ʚʽʜʜʘʣʝʥʠʭ ʥʘʩʣʽʜʢʽʚ ʫ ʚʠʛʣʷʜʽ 

ʟʙʽʣʴʰʝʥʥʷ ʩʭʠʣʴʥʦʩʪʽ ʜʦ ʧʥʝʚʤʦʥʽʾ ʪʘ ʧʦʯʘʩʪʽʰʘʥʥʷ ʚʠʧʘʜʢʽʚ ʟʣʦʷʢʽʩʥʠʭ 

ʧʫʭʣʠʥ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ. ɼʦʩʠʪʴ ʧʦʚʥʦ, ʭʦʯʘ ʽ ʩʭʝʤʘʪʠʯʥʦ, ʢʦʤʧʦʥʝʥʪʠ 

ʜʝʨʝʚʥʦʛʦ ʜʠʤʫ ʽ ʝʬʝʢʪʠ ʾʭ ʚʧʣʠʚʫ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ɼʦʜʘʪʢʫ 

ɸ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʫʟʘʛʘʣʴʥʝʥʠʭ ʜʘʥʠʭ [47]. 

ɺʨʘʭʦʚʫʶʯʠ ʚʝʣʠʢʽ ʜʽʘʧʘʟʦʥʠ ʢʦʣʠʚʘʥʴ ʢʦʥʮʝʥʪʨʘʮʽʡ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ 

ʫ ʜʠʤʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʙʽʦʤʘʪʝʨʽʘʣʫ, ʱʦ ʛʦʨʠʪʴ, ʽ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʟʧʦʩʝʨʝʥʴʦʛʦ ʧʨʦʮʝʩʫ ʛʦʨʽʥʥʷ, ʩʫʪʪʻʚʠʡ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʚʧʣʠʚ ʧʘʪʦʛʝʥʥʦ ʾʦʮʽʥʢʠ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ 

ʢʦʤʧʦʥʝʥʪʽʚ ʡ ʯʘʩʫ ʜʽʾ. ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʜʠʤʫ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ 

ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʢʦʞʥʝ ʧʦʜʚʦʻʥʥʷ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʧʨʦ̫ʚʣʷʻʪʴʩʷ 

ʟʨʦʩʪʦʤ ʪʦʪʘʣʴʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʥʘ 20 %, ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ï ʥʘ 

25 %, ʨʘʢʦʤ ʣʝʛʝʥ ɹï ʥʘ 5 % [322].  

ʇ̔ ʜ ʯʘʩ ʚʠʜʽʣʝʥʥ ̫ʥʘʡʚʨʘʟʣʠʚʽʰʠʭ ʧʨʠ ʜʽʾ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʫ ʥʘʩʝʣʝʥʥʷ ʩʣʽʜ 

ʚʠʟʥʘʯʠʪʠ ʧʝʨʰʦʯʝʨʛʦʚʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʧʝʨʰʦʨʷʜʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ: 

çʚʘʛʽʪʥʘ ʞʽʥʢʘ ï ʧʣʽʜ ï ʥʦʚʦʥʘʨʦʜʞʝʥʘ ï ʜʠʪʠʥʘè. ɯʥʰʦʶ ʫʨʘʟʣʠʚʦʶ ʛʨʫʧʦʶ 

ʥʘʩʝʣʝʥʥʷ ʻ ʭʚʦʨʽ ʟ ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʣʝʛʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. ɼʦ 

ʥʘʩʪʫʧʥʦʾ ʛʨʫʧʠ ʥʘʩʝʣʝʥʥʷ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʣʽʪʥʽʭ ʣʶʜʝʡ ʽʟ ʭʚʦʨʦʙʘʤʠ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. 

ʅʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʜʠʤʫ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ ʧʨʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʚʽʪʴ ʙʽʣʴʰ ʟʥʘʯʫʱʠʤ, 

ʥʽʞ ʰʢʽʜʣʠʚʽ ʚʠʢʠʜʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ [123, 370].  

ɼʠʤ ʧʘʣʘʶʯʦʾ ʙʽʦʤʘʩʠ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʽʰ ʨʽʟʥʠʭ ʛʘʟʽʚ ʽ ʘʝʨʦʟʦʣʴʥʠʭ 

ʧʦʣʽʜʠʩʧʝʨʩʥʠʭ ʪʚʝʨʜʠʭ ʽ ʨʽʜʢʠʭ ʯʘʩʪʦʢ [351]. ʊʘʢʽ ʯʘʩʪʢʠ ʜʽʘʤʝʪʨʦʤ ʤʝʥʰʝ 10 

ʤʢʤ, ʧʨʦʪʝ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʽ ʩʝʨʝʜ ʥʠʭ ʻ ʯʘʩʪʢʠ ʜʽʘʤʝʪʨʦʤ ʤʝʥʰʝ 2,5 ʤʢʤ ʫ 

ʟʚ'ʷʟʢʫ ʟ ʛʣʠʙʠʥʦʶ ʾʭ ʧʨʦʥʠʢʥʝʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʧʦʪʨʘʧʣʷʥʥʷ ʽ ʬʽʢʩʘʮʽʻʶ ʚ 
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ʘʣʴʚʝʦʣʘʭ [379]. ʋ ʙʨʦʥʭʘʭ ʽ ʘʣʴʚʝʦʣʘʭ ʚʦʥʠ ʚʠʢʣʠʢʘʶʪʴ ʙʨʦʥʭʦʣʝʛʝʥʝʚʽ 

ʢʣʽʥʽʯʥʽ ʝʬʝʢʪʠ [353, 374, 382]. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʜʝʨʝʚʥʦʛʦ ʜʠʤʫ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʦʥʘʜ 100 ʽʥʛʨʝʜʽʻʥʪʽʚ 

[384]. ʃʠʰʝ ʯʘʩʪʠʥʘ ʟʥʠʱʝʥʦʛʦ ʚʦʛʥʝʤ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʦʢʠʩʣʶʻʪʴʩʷ 

ʧʦʚʥʽʩʪʶ ʜʦ ʦʢʩʠʜʽʚ. ɯʥʰʘ ʯʘʩʪʠʥʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʣʝʪʢʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʽ 

ʪʚʝʨʜʽ ʘʝʨʦʟʦʣʽ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ 2ï3 % ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ. ʋ 

ʩʢʣʘʜʽ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ ʟʥʘʡʜʝʥʽ: ʤʝʪʘʥ, ʘʣʢʘʥʠ ʉ2ïʉ7, ʘʣʢʝʥʠ ʉ2ïʉ5, ʙʝʥʟʦʣ ʪʘ 

ʡʦʛʦ ʛʦʤʦʣʦʛʠ, ʩʧʠʨʪʠ ʉ1ïʉ5, ʽʥʰʽ ʢʘʨʙʦʥʽʣʴʥʽ ʩʧʦʣʫʢʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʘʣʴʜʝʛʽʜʠ 

ʽ ʢʝʪʦʥʠ ʉ1ïʉ7. ʂʨʽʤ ʪʦʛʦ, ʜʠʤʦʚʽ ʛʘʟʠ ʤʽʩʪʷʪʴ ʧʦʭʽʜʥʽ ʬʝʥʦʣʫ ʽ ʧʦʣʽʷʜʝʨʥʠʭ 

ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (ʇɸɺ), ʚʢʣʶʯʘʶʯʠ ʙʝʥʟ(ʘ)ʧʽʨʝʥ. ʋ ʰʠʨʦʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠ, ʧʨʠʪʦʤʫ ʦʙ'ʻʤʠ ʚʠʢʠʜ̔ʚ ʚ ʘʪʤʦʩʬʝʨʫ 

ʜʝʷʢʠʭ ɺʄ, ʪʘʢʠʭ ʷʢ ʩʚʠʥʝʮʴ, ʨʪʫʪʴ, ʢʘʜʤʽʡ, ʤʠʰ'ʷʢ, ʧʦʚôʷʟʘʥʽ ʟ ʨʝʘʣʴʥʠʤ 

ʝʢʦʪʦʢʩʠʢʦʣʦʛʽʯʥʠʤ ʨʠʟʠʢʦʤ [322, 377, 386].  

ʍʽʤʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʜʝʨʝʚʥʦʛʦ ʜʠʤʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ 

ʦʨʛʘʥʽʟʤʽ ʫ 40 ʨʘʟʽʚ ʜʦʚʰʝ, ʥʽʞ ʨʘʜʠʢʘʣʽʚ ʪʶʪʶʥʦʚʦʛʦ ʜʠʤʫ. ʇʽʜ ʯʘʩ ʟʛʦʨʷʥʥʷ 1 

ʪʦʥʥʠ ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʧʦʪʨʘʧʣʷʻ 125 ʢʛ ʦʢʩʠʜʫ ʢʘʨʙʦʥʫ, 

12 ʢʛ ʚʫʛʣʝʚʦʜʥʽʚ, 2 ʢʛ ʦʢʩʠʜʽʚ ʥʽʪʨʦʛʝʥʫ, 22 ʢʛ ʟʘʚʠʩʣʠʭ ʯʘʩʪʦʢ ʚʫʛʽʣʴʥʦʛʦ 

ʧʠʣʫ. ʉʫʤʽʰ ʜʝʨʝʚʥʦʛʦ ʜʠʤʫ ʥʘ 50 % ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʛʘʟʦʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥʘʤʠ, 

25 % ï ʩʘʞ̔, 20 % ï ʟʦʣʠ ʽ 5 % ï ʩʤʦʣʠʩʪʠʭ ʩʧʦʣʫʢ [154]. 

ʊʦʢʩʠʢʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ ʜʽʪʝʡ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʟʘʙʨʫʜʥʝʥʽʡ 

ʩʧʦʣʫʢʘʤʠ ʛʦʨʽʥʥʷ ʣʽʩʽʚ ʪʘ ʪʦʨʬ'ʷʥʠʢʽʚ ʪʝʨʠʪʦʨʽʾ, ʚʠʷʚʠʣʠ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ 

ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ: ʬʪʘʣʘʪʽʚ ʫ 94 % ʜʽʪʝʡ, ʘʣʢʘʥʽʚ ï ʫ 46,4 %, ʘʣʢʝʥʽʚ ï ʫ 9,1 %, 

ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ (ʍʆʈ) ï ʫ 13,1 %, ʥʘʬʪʝʥʽʚ ï ʫ 10,1 %, ʘʨʦʤʘʪʠʯʥʠʭ 

ʚʫʛʣʝʚʦʜʥʽʚ ï ʫ 14,1 % [259]. 

ɻʘʟʦʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ ʜʝʨʝʚʥʦʛʦ ʜʠʤʫ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʫʤʦʚʥʦ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʽʨʨʽʪʘʥʪʠ (ʨʝʯʦʚʠʥʠ ʧʦʜʨʘʟʣʠʚʦʾ ʜʽʾ), ʜʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʘʢʨʦʣʝʾʥʠ, 

ʘʣʴʜʝʛʽʜʠ, ʩʦʣʽ ʘʤʦʥʽʶ, ʭʣʦʨʠʜʠ ʡ ʭʣʦʨʠʩʪʠʡ ʚʦʜʝʥʴ, ʽʟʦʮʽʘʥʽʜʠ, ʦʢʩʠʜʠ 

ʥʽʪʨʦʛʝʥʫ, ʩʫʣʴʬʫʨʫ ʡ ʪʘʢ ʥʘʟʚʘʥʽ ʘʩʬʽʢʩʘʥʪʠ (ʨʝʯʦʚʠʥʠ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʢʘʥʠʥ ʢʠʩʥʝʤ). ʆʩʪʘʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʢʩʠʜʘʤʠ ʢʘʨʙʦʥʫ, 

ʤʝʪʘʥʦʤ, ʥʽʪʨʦʛʝʥʘʤʠ ʽ ʮʽʘʥʽʜʘʤʠ ï ʛʘʟʘʤʠ, ʱʦ ʧʦʨʫʰʫʶʪʴ ʟʚ'ʷʟʦʢ ʢʠʩʥʶ ʟ̔ 
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ʛʝʤʦʛʣʦʙʽʥʦʤ ʪʘ ʟʥʠʞʫʶʪʴ ʧʘʨʮʽʘʣʴʥʠʡ ʪʠʩʢ ʢʠʩʥʶ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ 

[366, 383]. ɯʨʨʽʪʘʥʪʠ ʯʠʥʷʪʴ ʢʦʤʧʣʝʢʩʥʫ ʙʨʦʥʭʦʩʧʘʩʪʠʯʥʫ ʜʽʶ ʽ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ 

ʝʬʝʢʦʤʠ ʛʦʩʪʨʠʭ ʫʰʢʦʜʞʝʥʴ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʜʠʤʦʤ [386]. 

ʏʘʜʥʠʡ ʛʘʟ, ʦʢʩʠʜ ʢʘʨʙʦʥʫ (ʉʆ), ʤʘʻ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʛʝʤʦʛʣʦʙʽʥʫ ʽ ʚ 240 

ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʥʴʦʛʦ ʢʠʩʥʶ. ʏʘʜʥʠʡ ʛʘʟ ʙʣʦʢʫʻ ʟ'ʻʜʥʘʥʥʷ 

ʢʠʩʥʶ ʟ ʛʝʤʦʛʣʦʙʽʥʦʤ, ʫʪʚʦʨʶʶʯʠ ʢʘʨʙʦʢʩʠʛʝʤʦʛʣʦʙʽʥ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʽʣʴʢʽʩʪʴ 

ʦʢʩʠʛʝʤʦʛʣʦʙʽʥʫ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʩʪʘʻ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʠʩʥʶ. ʆʢʩʠʜ ʢʘʨʙʦʥʫ, ʢʨʽʤ ʛʽʧʦʢʩʠʯʥʦʛʦ, ʤʘʻ ʛʝʤʦ- ʪʘ 

ʥʝʡʨʦʪʦʢʩʠʯʥʫ ʜʽʶ. ɺʘʞʢʝ ʦʪʨʫʻʥʥʷ ʯʘʜʥʠʤ ʛʘʟʦʤ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʟʤʽʥʦʶ 

ʩʝʨʮʝʚʦʾ ʽ ʜʠʭʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʛʦʣʦʚʥʠʤʠ ʙʦʣʷʤʠ, ʩʦʥʣʠʚʽʩʪʶ, ʧʦʨʫʰʝʥʥʷʤ 

ʜʝʷʢʠʭ ʧʩʠʭʦʤʦʪʦʨʥʠʭ ʬʫʥʢʮʽʡ, ʥʘʙʨʷʢʦʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ.  

ʇʨʠʨʦʜʥʽ ʧʦʞʝʞʽ ʻ ʥʘʡʤʦʛʫʪʥʽʰʠʤ ʯʠʥʥʠʢʦʤ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɽʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ 

ʧʦʣʷʛʘʶʪʴ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚ ʟʘʙʨʫʜʥʝʥʥʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʯʘʜʥʠʤ ʛʘʟʦʤ ʽ 

ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʽʥʥʷ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʛʦʨʷʥʥʽ ʢʠʩʥʶ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ 

ʧʣʘʥʝʪʘʨʥʽ ʟʤʽʥʠ ʜʦʚʢʽʣʣʷ ï ʧʦʪʝʧʣʽʥʥʷ ʢʣʽʤʘʪʫ, ʟʤʝʥʰʝʥʥʷ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ, 

ʢʠʩʣʦʪʥʽ ʜʦʱʽ, ʭʽʤʽʯʥʝ ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʚʦʜʠ ʽ ˇʨʫʥʪʫ 

ʪʘʢʦʞ ʚʥʦʩʷʪʴ ʧʨʦʮʝʩʠ ʛʦʨʽʥʥʷ ʨʦʩʣʠʥ [123, 154, 322, 334]. 

ɿ ʧʨʠʨʦʜʥʠʤʠ ʧʦʞʝʞʘʤʠ ʫ ʧʦʚʽʪʨʷ ʧʦʪʨʘʧʣʷʶʪʴ ʯʘʩʪʠʥʢʠ ʩʘʞʽ, ʪʦʙʪʦ 

ʚʫʛʣʝʮʴ ʽ ʧʨʦʜʫʢʪʠ ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʷʥʥʷ ʜʝʨʝʚʠʥʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʛʦʨʷʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʧʦʞʝʞʘʭ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʚ ʘʪʤʦʩʬʝʨʫ ʚʠʜʽʣʷʻʪʴʩʷ 

ʫ ʬʦʨʤʽ ʦʢʩʠʜʽʚ ʚʫʛʣʝʮʶ ʪʘ ʩʘʞʽ ʚʽʜ 15 ʜʦ 45 ʄʪ/ʨʽʢ.  

ʇʨʦʙʠ ʧʦʚʽʪʨʷ ʥʘʜ ʦʩʝʨʝʜʢʦʤ ʧʦʞʝʞʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʯʘʩʪʠʥʘ ʚʠʜʽʣʝʥʠʭ 

ʛʘʟʽʚ ʰʚʠʜʢʦ ʚʩʪʫʧʘʻ ʚ ʬʦʪʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʟʦʥʫ ʚ 3 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʦʥʦʚʠʤʠ ʥʘ ʚʠʩʦʪʽ 2,7 ʢʤ ʽ ʥʘ 

ʚʽʜʩʪʘʥʽ ʙʽʣʴʰʝ 50 ʢʤ ʚʽʜ ʦʩʝʨʝʜʢʫ ʧʦʞʝʞʽ. ʏʘʩ ʞʠʪʪʷ ʚ ʘʪʤʦʩʬʝʨʽ ʙʽʣʴʰʦʩʪʽ 

ʟ'ʻʜʥʘʥʴ ʚʥʘʩʣʽʜʦʢ ʾʭ ʚʠʩʦʢʦʾ ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʥʝʚʝʣʠʢʘ. 

ʋ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʽʢʨʦʝʣʝʤʝʥʪʠ, ʧʨʠʪʦʤʫ, ʱʦ ʦʙ'ʻʤʠ 

ʚʠʢʠʜʫ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʜʝʷʢʠʭ ɺʄ, ʟʦʢʨʝʤʘ, ʧʣʶʤʙʫʤʫ, ʛʽʜʨʘʨʛʽʨʫʤʫ, 

ʢʘʜʤʽ,ʁ ʘʨʩʝʥʫ ʥʝʨʽʜʢʦ ʧʝʨʝʚʠʱʫʶʪʴ ʛʨʘʥʠʯʥʦʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ [322].  
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ɿʘʜʠʤʣʝʥʥʷ ʧʦʚʽʪʨʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʟʙʽʣʴʰʝʥʥʷ 

ʯʠʩʣʘ ʪʫʤʘʥʥʠʭ ʜʥʽʚ, ʟʤʝʥʰʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʘʪʤʦʩʬʝʨʠ ʽ ʟʫʤʦʚʣʝʥʦʛʦ ʥʠʤʠ 

ʟʥʠʞʝʥʥʷ ʚʠʜʠʤʦʩʪʽ, ʦʩʚʽʪʣʝʥʦʩʪʽ, ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʾ ʨʘʜʽʘʮʽʾ. ɿʘʙʨʫʜʥʶʶʯʽ 

ʘʪʤʦʩʬʝʨʫ ʨʝʯʦʚʠʥʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʽ ʚ ʜʝʷʢʠʭ ʤʽʩʮʷʭ ʾʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʻ ʥʝʧʨʠʧʫʩʪʠʤʦ ʚʠʩʦʢʦʶ. ɯ ʥʘʚʽʪʴ ʚʝʣʴʤʠ ʤʘʣʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʜʝʷʢʠʭ ʨʝʯʦʚʠʥ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ. 

ʆʪʞʝ, ʜʠʤ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʟʛʦʨʘʥʥʽ ʙʽʦʤʘʩʠ ʨʦʩʣʠʥ (ʪʨʘʚʠ, ʣʠʩʪʷ ʟ 

ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ, ʤʦʭʽʚ, ʣʠʰʘʡʥʠʢʽʚ, ʪʦʨʬʦʚʠʱ, ʣʽʩʦʚʠʭ ʧʽʜʩʪʠʣʦʢ ʪʘ ʭʚʦʾ) 

ʷʚʣʷʻ ʩʦʙʦʶ ʘʝʨʦʟʦʣʴʥʦ-ʛʘʟʦʚʫ ʩʫʤʽʰ, ʷʢʘ ʤʽʩʪʠʪʴ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʣʶʜʠʥʠ ʰʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ. ɻʦʨʽʥʥʷ ʙʽʦʤʘʩʠ ʻ 

ʛʣʦʙʘʣʴʥʠʤ ʜʞʝʨʝʣʦʤ ʛʘʟʦʚʦʾ ʪʘ ʧʠʣʦʚʦʾ ʝʤʽʩʽʾ ʚ ʘʪʤʦʩʬʝʨʫ ʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʦʜʠʥ ʟ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʝʢʦʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ 

[322]. ʅʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʧʦʞʝʞ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʤʦʞʝ ʙʫʪʠ ʛʦʩʪʨʠʤ ʽ 

ʚʽʜʩʪʨʦʯʝʥʠʤ. ɻʦʩʪʨʘ ʜʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʽʧʦʢʩʽʾ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʦʢʩʠʜʽʚ 

ʢʘʨʙʦʥʫ, ʧʦʩʠʣʝʥʥʷ ʚʠʪʨʘʪʠ ʢʠʩʥʶ ʟ ʧʦʚʽʪʨʷ ʧʨʠ ʛʦʨʽʥʥʽ, ʧʦʜʨʘʟʥʝʥʥʷ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʫʪʨʫʜʥʝʥʥʷ ʜʠʭʘʥʥʷ. ɺʽʜʩʪʨʦʯʝʥʠʤ ʚʧʣʠʚ ʦʙʫʤʦʚʣʝʥʠʡ 

ʪʦʢʩʠʯʥʠʤʠ, ʤʫʪʘʛʝʥʥʠʤʠ ʽ ʢʘʥʮʝʨʦʛʝʥʥʠʤʠ ʝʬʝʢʪʘʤʠ [112, 196, 355].  

ʊʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʧʦʞʝʞ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ 

ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʫ ʟʘʛʨʦʟʽ ʜʣʷ ʞʠʪʪʷ, ʘ ʡ ʥʝʛʘʪʠʚʥʽʡ ʜʽʾ ʥʘ ʥʘʩʝʣʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʩʫʤʽʰʝʡ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʽʥʥʷ ʣʽʩʫ ʽ ʪʦʨʬʫ, ʱʦ 

ʯʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʪʠʧʦʚʠʤʠ ʟʘʙʨʫʜʥʝʥʥʷʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ: ʚʠʢʠʜʘʤʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ʆʩʦʙʣʠʚʽʩʪʶ 

ʪʘʢʦʛʦ ʧʦʻʜʥʘʥʥʷ ʻ ʩʢʣʘʜʥʽ ʩʠʥʝʨʛʝʪʠʯʥʽ ʜʽʾ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʽ ʚʠʩʦʢʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʨʠ ʟʥʘʯʥʽʡ ʚʽʜʥʦʩʥʽʡ ʪʨʠʚʘʣʦʩʪʽ (ʜʝʢʘʜʠ, ʤʽʩʷʮʽ) 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ [47].  
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1.5. ʇ̔ʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʪʘ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫ ʾʾ ʜʦʩʣʽʜʞʝʥʥʽ 

 

1.5.1 ʇʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʾʾ ʩʫʪʥʽʩʪʴ 

 

ʅʘʨʘʟʽ ʚ ʋʢʨʘʾʥʽ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʚʠʚʯʝʥʥʷ 

ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘ ʾʭʥʴʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʜʘʥʦʛʦ ʯʠʥʥʠʢʘ ʧʨʠʩʚʷʯʝʥʦ ʦʙʤʘʣʴ ʫʚʘʛʠ. ʇʝʨʝʚʘʞʥʦ ʮʝ 

ʽʟʦʣʴʦʚʘʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʨʦʙʦʪʠ, ʱʦ ʧʨʠʩʚʷʯʝʥʽ ʚʧʣʠʚʫ ʧʦʞʝʞ ʥʘ ʦʢʨʝʤʽ 

ʩʢʣʘʜʦʚʽ ʝʢʦʛʝʦʩʠʩʪʝʤ: ʨʦʩʣʠʥʥʽʩʪʴ, ˇʨʫʥʪʠ, ʤʝʟʦ- ʪʘ ʤʽʢʨʦʬʘʫʥʫ [85, 97, 120, 

167, 185, 232, 299]. 

ɹʽʣʴʰʽʩʪʴ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʤʽʩʪʷʪʴ ʧʠʪʘʥʥʷ, ʱʦ ʤʘʶʪʴ ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ 

ʽ ʧʨʠʩʚʷʯʝʥʽ: ʚʠʷʚʣʝʥʥʶ ʦʩʝʨʝʜʢʽʚ ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ, ʧʨʦʛʥʦʟʫʚʘʥʥʶ 

ʜʠʥʘʤʽʢʠ ʾʭ ʧʦʰʠʨʝʥʥʷ [235], ʟʘʣʝʞʥʦʩʪʽ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʣʽʩʽʚ ʚʽʜ ʪʠʧʽʚ 

ʥʘʩʘʜʞʝʥʴ [171], ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʶ ʨʦʟʚʠʪʢʫ ʧʦʞʝʞ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ [140], ʛʘʩʽʥʥʶ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʽ ʨʷʜʫ ʽʥʰʠʭ ʟʘʜʘʯ, ʷʢʽ ʥʝ ʤʘʶʪʴ 

ʧʨʷʤʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʩʫʪʥʦʩʪʽ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ. 

ʅʘʫʢʦʚʠʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʉʠʙʽʨʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʈɸʅ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʪʘ ʥʘʩʣʽʜʢʽʚ ʾʭ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ [78, 

269, 315]. 

ʋ ʢʦʤʧʣʝʢʩʽ, ʩʘʤʝ ʥʘ ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ 

ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʤʘʡʞʝ ʥʝ ʧʨʦʚʦʜʷʪʴʩʷ. ʅʘ ʞʘʣʴ, ʣʠʰʝ 

ʜʝʷʢʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʧʽʜʥʽʤʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ ʚʽʜʥʦʚʣʝʥʥʷ ʽ 

ʚ̔ ʜʪʚʦʨʝʥʥʷ ʂʨʠʤʩʴʢʠʭ ʣʽʩʽʚ [232]. ʂʨʘʱʝ ʚʠʩʚʽʪʣʝʥʽ ʧʠʪʘʥʥʷ ʣʽʩʦʚʦʾ ʧʽʨʦʣʦʛʽʾ 

[168ï171, 270]. ɺʘʞʣʠʚʦʶ ʻ ʨʦʣʴ ʥʘʫʢʦʚʮʽʚ ʫ ʪʦʤʫ, ʱʦʙ ʧʝʨʝʜʙʘʯʠʪʠ 

ʚʠʥʠʢʥʝʥʥʷ ʅʉ, ʘ ʱʝ ʙʽʣʴʰ ʚʽʜʯʫʪʥʠʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʥʘ ʷʢʦʤʦʛʘ ʰʚʠʜʰʝ ʚʽʜʥʦʚʣʝʥʥʷ çʧʦʩʪʨʘʞʜʘʣʠʭè ʝʢʦʛʝʦʩʠʩʪʝʤ. 

ɹʝʟʫʤʦʚʥʦ, ʧʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʴ ʥʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ 

ʟʘʩʘʜʘʭ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ. ɺʠʚʯʝʥʥʷ ʩʠʩʪʝʤʠ 

ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʠʚʯʝʥʥʷ ʾʾ ʝʣʝʤʝʥʪʽʚ [246].  
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ʆʪʞʝ, ʥʘʩʘʤʧʝʨʝʜ, ʧʨʦʧʦʥʫʻʤʦ ʫʟʘʛʘʣʴʥʠʪʠ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ 

ʯʠʥʥʠʢʘ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʨʦʟʛʣʷʥʫʪʠ ʧʦʥʷʪʪʷ çʧʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤè ʪʘ ʡʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ ʽʥʰʠʤʠ ʧʨʦʮʝʩʘʤʠ ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ [62, 69].  

ʇʦʥʷʪʪʷ çʨʝʣʘʢʩʽʷè ʜʦʩʠʪʴ çʧʦʙʫʪʦʚʝè, ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʙʽʣʴʰʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʬʝʨʠ ʚʽʜʧʦʯʠʥʢʫ ʯʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ʇʨʦʪʝ, ʜʦʩʣʽʚʥʦ ʪʝʨʤʽʥ ʨʝʣʘʢʩʽʷ (ʨʝʣʘʢʩʘʮʽʷ) ʧʦʭʦʜʠʪʴ ʚʽʜ 

ʣʘʪ. çrelaxatioè ï ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ, ʧʦʩʣʘʙʣʝʥʥʷ. 

ɿʘ ʥʘʫʢʦʚʠʤʠ ʬʽʟʠʯʥʠʤʠ ʧʦʟʠʮʽʷʤʠ ʧʦʥʷʪʪʷ çʨʝʣʘʢʩʽʷ (ʨʝʣʘʢʩʘʮʽʷ)è ï ʮʝ 

ʧʨʦʮʝʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʾ, ʘ ʚʽʜʧʦʚʽʜʥʦ, ʡ ʩʪʘʪʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʫ 

ʬʽʟʠʯʥʽʡ ʩʠʩʪʝʤʽ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʥʘʯʥʦʛʦ ʯʠʩʣʘ ʯʘʩʪʠʥʦʢ [3]. ɿʛʽʜʥʦ 

ʝʥʮʠʢʣʦʧʝʜʠʯʥʠʭ ʜʘʥʠʭ, ʨʝʣʘʢʩʽʷ (ʨʝʣʘʢʩʘʮʽʷ) ï ʧʨʦʮʝʩ ʧʦʩʪʫʧʦʚʦʛʦ 

ʧʦʚʝʨʥʝʥʥʷ ʫ ʩʪʘʥ ʨʽʚʥʦʚʘʛʠ ʫʩʷʢʦʾ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʜʽʾ ʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʧʨʠʟʚʝʣʠ ʜʦ ʚʠʚʝʜʝʥʥʷ ʾʾ ʟʽ ʩʪʘʥʫ ʨʽʚʥʦʚʘʛʠ [253]. 

ʈʝʣʘʢʩʽʶ, ʷʢ ʽ ʝʢʦʛʝʦʩʠʩʪʝʤʫ, ʤʦʞʥʘ ʚʠʚʯʘʪʠ, ʷʢ ʥʘ ʨʽʚʥʽ ʧʨʠʨʦʜʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʇʊʂ) ʯʠ ʬʘʮʽʾ, ʘʣʝ ʡ ʥʘ ʨʽʚʥʽ ʣʘʥʜʰʘʬʪʫ ʘʙʦ 

ʽʥʰʦʛʦ  ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʠʱʦʛʦ ʽʻʨʘʨʭʽʯʥʦʛʦ ʨʽʚʥʷ [166, 269].  

ʇʦʞʝʞʽ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʤʘʶʪʴ ʨʽʟʥʦʙʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʾʭ ʬʦʨʤʫʚʘʥʥʷ. 

ʇʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʡ ʨʦʟʚʠʪʢʫ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʾʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʽ 

ʝʚʦʣʶʮʽʷ ʯʘʩʪʦ ʧʨʦʭʦʜʷʪʴ ʧʨʠ ʘʢʪʠʚʥʦʤʫ ʚʧʣʠʚʦʚʽ ʧʦʞʝʞ. ʇʨʠʨʦʜʥʠʡ ʚʽʜʙʽʨ 

ʧʽʜ ʯʘʩ ʜʽʾ ʚʦʛʥʶ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʦʞʝʞʝʩʪʽʡʢʦʩʪʽ 

ʬʽʪʦʮʝʥʦʪʠʯʥʦʛʦ ʽ ʟʦʦʮʝʥʦʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʪʘ ʾʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʽ ʥʘ ʧʝʨʰʦʯʝʨʛʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʫʤʦʚ ʜʦʚʢʽʣʣʷ (ʤʽʥʝʨʘʣʽʟʘʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, 

ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʪʘ ʛʝʦʭʽʤʽʯʥʦʛʦ ʨʝʞʠʤʽʚ, ʪʦʱʦ) ʟ ʽʥʰʦ.ʾ 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟôʷʚʠʚʩʷ ʨʷʜ ʧʫʙʣʽʢʘʮʽʡ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʜʝ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʫʚʘʛʘ ʪʘʢʠʤ ʥʘʫʢʦʚʠʤ ʧʦʥʷʪʪʷʤ ʷʢ çʧʽʨʦʛʝʥʥʽ ʩʫʢʮʝʩʽʾè [232, 299], 

çʧʽʨʦʛʝʥʥʽ ʜʠʛʨʝʩʽʾè [120], çʧʦʩʪʧʽʨʦʛʝʥʥʽ ʜʝʤʫʪʘʮʽʾè [31] ʪʦʱʦ. ɿʚʦʜʷʪʴʩʷ ʚʩʽ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʜʦ ʥʝʩʧʦʜʽʚʘʥʠʭ ʟʤʽʥ ʯʠ ʩʫʢʮʝʩʽʾ. ʉʫʢʮʝʩʽʷ (ʚʽʜ 

ʛʨʝʮʴʢ. çʥʘʩʪʫʧʥʽʩʪʴè), ï ʮʝ ʧʦʩʣʽʜʦʚʥʽ ʟʤʽʥʠ ʦʜʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʦʨʛʘʥʽʟʤʽʚ 

(ʙʽʦʮʝʥʦʟʽʚ) ʽʥʰʠʤʠ ʥʘ ʧʝʚʥʽʡ ʜʽʣʷʥʮʽ ʩʝʨʝʜʦʚʠʱʘ. ɿ ʧʦʛʣʷʜʫ ʥʘʫʢʦʚʮʽʚ, 
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ʧʽʨʦʛʝʥʥʠʡ ʯʠʥʥʠʢ ʚʧʣʠʚʘʻ ʩʧʨʷʞʝʥʦ ʥʘ ʘʙʽʦʪʠʯʥʽ ʪʘ ʙʽʦʪʠʯʥʽ ʩʢʣʘʜʦʚʽ 

ʝʢʦʛʝʦʩʠʩʪʝʤ, ʧʦʨʦʜʞʫʶʯʠ ʣʘʥʮʶʛʠ ʣʦʛʽʯʥʠʭ ʜʠʛʨʝʩʠʚʥʦ-ʜʝʤʫʪʘʮʽʡʥʠʭ ʟʤʽʥ. 

ɺʠʱʝʚʠʢʣʘʜʝʥʝ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʚʠʜʽʣʫ ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ ʩʫʢʮʝʩʽʡ ʝʢʦʩʠʩʪʝʤ. 

ʖ. ʆʜʫʤ [376] ʟʤʽʥʠ ʝʢʦʩʠʩʪʝʤ ʧʽʩʣʷ ʚʧʣʠʚʫ ʚʦʛʥʶ ʚʽʥ ʥʘʟʠʚʘʻ çʧʫʣʴʩʫʶʯʠʤʠ 

ʩʪʘʙʽʣʴʥʠʤʠ ʩʫʢʮʝʩʽʷʤʠè. ɿ ʪʦʯʢʠ ʟʦʨʫ ɺ. ʄ. ʉʫʢʘʯʦʚʘ, ʩʝʨʝʜ ʰʠʨʦʢʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʫʢʮʝʩʽʡ, ʟʘʟʥʘʯʝʥʽ ʩʫʢʮʝʩʽʾ ʻ ʝʢʟʦʛʝʥʝʪʠʯʥʠʤʠ, ʷʢʽ ʟʫʤʦʚʣʝʥʽ 

ʬʘʢʪʦʨʘʤʠ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʟʘ ʤʝʞʘʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʪʘ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʛʝʦʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʉʶʜʠ, ʥʘ ʜʫʤʢʫ ʥʘʫʢʦʚʮʷ, 

ʚʽʜʥʦʩʪ̫ʩɹ ̫ʡ ʟʤʽʥʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʪʝʭʥʦʛʝʥʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ (ʧʦʞʝʞʽ, 

ʚʠʨʫʙʢʠ, ʚʠʧʘʩ, ʨʝʢʨʝʘʮʽʡʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ). ʊʘʢʦʞ ʜʦ ʮʠʭ ʯʠʥʥʠʢʽʚ ʩʣʽʜ 

ʧʨʠʨʘʭʫʚʘʪʠ ʤʘʩʦʚʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʪʚʘʨʠʥ (ʢʦʤʘʭ, ʛʨʠʟʫʥʽʚ) [226]. 

ʋ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʧʦʜʽʙʥʝ ʬʦʨʤʫʚʘʥʥʷ ʫʩʪʘʣʝʥʦʾ ʩʪʘʜʽʾ ʫʛʨʫʧʦʚʘʥʥʷ, ʷʢʘ 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʢʣʽʤʘʢʩʦʤ. 

ʄʠ ʚʚʘʞʘʻʤʦ, ʧʦʜʽʙʥʽ ʩʫʢʮʝʩʽʡʥʽ ʧʝʨʝʤʽʥʠ (ʩʫʢʮʝʩʽʡʥʽ ʨʷʜʠ) ʟʘ ʯʘʩʦʤ 

ʪʨʠʚʘʶʪʴ ʚʽʜ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʜʦ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ (ʩʦʪʝʥʴ, ʪʠʩʷʯ) ʨʦʢʽʚ. ʅʘ ʥʘʰ 

ʧʦʛʣʷʜ, ʧʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ ʥʝ ʙʝʟʧʨʝʤʽʥʥʦ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʭʨʦʥʦʣʦʛʽʯʥʦ, 

ʢʦʣʠ ʝʢʦʛʝʦʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪʴ ʚ ʷʢʽʩʥʦ ʽʥʰʠʡ ʩʪʘʥ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɿʘ ʤʝʪʫ 

ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʧʽʨʦʛʝʥʥʦʶ ʨʝʣʘʢʩʽʻʶ 

ʝʢʦʛʝʦʩʠʩʪʝʤ, ʥʝ ʩʪʘʚʣʷʪʴ ʬʦʨʤʫʚʘʥʥʷ ʢʣʽʤʘʢʩʫ ʯʠ ʽʥʰʦʾ ʩʪʽʡʢʦʾ ʩʪʘʜʽʾ. ʆʪʞʝ, 

ʧʽʨʦʛʝʥʥʫ ʨʝʣʘʢʩʽ ʁʥʝ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʜʥʫ ʽʟ ʩʪʘʜʽʡ ʧʽʨʦʛʝʥʥʦʾ ʩʫʢʮʝʩʽʾ. 

ɺʘʨʪʦ ʚʠʦʢʨʝʤʠʪʠ ʧʦʥʷʪʪʷ çʣʘʥʜʰʘʬʪʥʘ ʩʫʢʮʝʩʽʷè, ʱʦ ʙʫʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʄ. ɼ. ɻʨʦʜʟʠʥʩʴʢʠʤ [99]. ʇʽʜ çʣʘʥʜʰʘʬʪʥʦʶ ʩʫʢʮʝʩʽʻʶè 

ʥʘʫʢʦʚʝʮʴ ʨʦʟʫʤʽʻ ʧʦʩʣʽʜʦʚʥʫ ʟʤʽʥʫ ʦʜʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʽʥʰʠʤʠ, ʷʢʘ 

ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʣʷ ʜʘʥʠʭ ʫʤʦʚ ʩʪʘʥʫ (ʢʣʽʤʘʢʩʫ). 

ʃʘʥʜʰʘʬʪʥʘ ʩʫʢʮʝʩʽʷ, ʥʘ ʜʫʤʢʫ ʚʯʝʥʦʛʦ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʘ ʧʨʠʨʦʜʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ (ʧʦʞʝʞʽ, ʟʝʤʣʝʪʨʫʩʠ ʽ ʪ.ʽ.) ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ 

ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ. ʃʘʥʜʰʘʬʪʠ  ̔ ʾʭ ʩʪʘʥʠ ʟ ʥʘʡʙʽʣʴʰʝ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʚʽʜʥʦʩʷʪʴ ʜʦ çʽʥʽʮʽʘʣʴʥʠʭè. ɿ ʥʠʭ ̔ ʧʦʯʠʥʘʶʪʴʩʷ ʚʠʛʘʜʘʥʽ 

ʩʫʢʮʝʩʽʡʥʽ ʨʷʜʠ, ʫ ʷʢʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʟʘʢʦʥʦʤʽʨʥʦ ʟʤʽʥʶʶʪʴ ʦʜʥʘ ʦʜʥʫ ʚ 

ʥʘʧʨʷʤʢʫ ʢʣʽʤʘʢʩʫ, ʪʦʙʪʦ ʚ ʥʘʧʨʷʤʢʫ ʩʪʘʥʫ, ʫ ʷʢʦʤʫ ʚʦʥʠ ʟʥʘʭʦʜʠʣʠʩʴ ʜʦ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʉʫʪʪʻʚʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʛʝʦʙʦʪʘʥʽʯʥʦʾ ʡ ʣʘʥʜʰʘʬʪʥʦʾ ʩʫʢʮʝʩʽʾ ʻ  
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ʪʘʢʦʞ ʪʝ, ʱʦ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʨʦʩʣʠʥʥʽʩʪʶ ʢʣʽʤʘʢʩʦʚʦʾ ʩʪʘʜʽʾ, ʣʘʥʜʰʘʬʪʠ ʾʾ ʱʝ 

ʥʝ ʜʦʩʷʛʘʶʪ.ɹ ʃʘʥʜʰʘʬʪʫ ʧʦʪʨʽʙʝʥ ʜʦʜʘʪʢʦʚʠʡ ʪʝʨʤʽʥ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʧʝʨʝʜʥʴʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʦʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʨʦʩʣʠʥʥʽʩʪʴ ʥʘʙʫʜʝ 

ʟʘʚʝʨʰʘʣʴʥʦʛʦ ʝʪʘʧʫ ʩʫʢʮʝʩʽʾ. 

ʇʦʥʷʪʪʷ çʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤè ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʚ 

ʢʦʥʪʝʢʩʪʽ ʾʭ ʩʪʽʡʢʦʩʪʽ. ʋ ʩʚʦʾʡ ʥʘʫʢʦʚʽʡ ʨʦʙʦʪʽ [100] ʄ. ɼ. ɻʨʦʜʟʠʥʩʴʢʠʡ 

ʧʽʜʢʨʝʩʣʶʻ, ʱʦ ʚʩʽ ʚʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ, ʟʦʢʨʝʤʘ ʩʪʽʡʢʦʩʪʽ ʛʝʦʩʠʩʪʝʤ, 

ʥʘʙʫʚʘʶʪʴ ʢʦʥʢʨʝʪʥʦʩʪʽ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʢʘʟʫʻʪʴʩʷ ʬʘʢʪʦʨ, ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʷʢʦʛʦ ʚʠʚʯʘʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ ʛʝʦʩʠʩʪʝʤʠ, ʯʘʩʫ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʡ 

ʩʪʘʥʫ, ʫ ʷʢʠʭ ʩʠʩʪʝʤʘ ʫʪʨʠʤʫʻʪʴʩʷ ʫ ʤʝʞʘʭ ʦʜʥʦʛʦ ʽʥʚʘʨʽʘʥʪʘ. ɿʘʛʘʣʦʤ 

ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʬʦʨʤʠ ʜʦ ʟʜʘʪʥʦʩʪʽ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʚʧʣʠʚʦʚʽ ʟʦʚʥʽʰʥʽʭ 

ʯʠʥʥʠʢʽʚ: ʟʙʝʨʽʛʘʪʠ ʩʚʽʡ ʩʪʘʥ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʦʚʦʛʦ ʧʝʨʽʦʜʫ ʥʝʟʤʽʥʥʠʤ, ʜʦ 

ʟʜʽʙʥʦʩʪʽ ʚʽʜʥʦʚʣʶʚʘʪʠʩʴ ʧʽʩʣʷ ʟʙʫʜʞʝʥʥʷ ʫ ʩʚʽʡ ʧʝʨʚʠʥʥʠʡ ʩʪʘʥ ʽ ʜʦ ʥʘʷʚʥʦʩʪʽ 

ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʢʽʣʴʢʦʭ ʩʪʘʥʽʚ ʡ ʟʜʘʪʥʦʩʪʽ ʧʝʨʝʭʦʜʠʪʠ ʾʾ ʫ ʚʠʧʘʜʢʫ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟ ʦʜʥʦʛʦ ʩʪʘʥʫ ʚ ʜʨʫʛʠʡ, ʟʙʝʨʽʛʘʶʯʠ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʽʥʚʘʨʽʘʥʪʥʽ 

ʨʠʩʠ ʩʪʨʫʢʪʫʨʠ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʬʦʨʤʠ ʩʪʽʡʢʦʩʪʽ ʥʘʟʚʘʥʦ: ʽʥʝʨʪʥʽʩʪʶ, 

ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʽ ʧʣʘʩʪʠʯʥʽʩʪʶ [100]. ʇʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚʝʣʴʤʠ 

ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʢʘʪʝʛʦʨʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʣʘʩʥʝ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ: 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʦʛʥʶ, ʩʠʣʠ, ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜ 

ʣʘʥʜʰʘʬʪʥʦ-ʪʦʧʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ, 

ʬʝʥʦʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ ʽ ʥʘʡʛʦʣʦʚʥʽʰʝ ï ʚʽʜ ʧʨʠʨʦʜʥʦʾ ʟʦʥʠ. ɻʽʧʦʪʝʪʠʯʥʦ ʧʝʨʽʦʜ 

ʪʨʠʚʘʣʦʩʪʽ ʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʧʦʚʠʥʝʥ ʜʠʥʘʤʽʯʥʦ ʚʘʨʽʶʚʘʪʠ ʚʽʜ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʧʽʚʥʽʯʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥ ʜʦ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʚʜʝʥʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥ. 

ɿʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ ʻ ʧʦʥʷʪʪʷ çʨʝʥʘʪʫʨʘʣʽʟʘʮʽʷ ʣʘʥʜʰʘʬʪʽʚè. 

ʈʝʥʘʪʫʨʘʣʽʟʘʮʽ ̫ʱʽʣʴʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʪʝʭʥʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʊʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʠ  ̒ʷʢ ʧʨʷʤʠʤ, ʪʘʢ ʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ. 

ʅʘʡʙʽʣʴʰʠʡ ʪʝʭʥʦʛʝʥʥʠʡ ʪʠʩʢ ʩʧʨʠʯʠʥʷʻʪʩɹʷ ʥʘ ʛʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʽ ʢʦʤʧʣʝʢʩʠ 

ʝʢʦʛʝʦʩʠʩʪʝʤ. ʇʨʦʪʝ ʫ ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʤʽʥʶʻʪʴʩʷ ʤʽʢʨʦʢʣʽʤʘʪ 

ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʽʚ, ʛʽʜʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʰʚʠʜʢʽʩʪʴ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʪ.ʽ. 

ʅʘ ʥʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʦʮʝʩ ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʾ, ʪʦʙʪʦ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

(ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ) ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʽʚ ʧʽʩʣʷ ʚʧʣʠʚʫ ʯʠ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ 
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ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [136]. ɺ. ʉ. ʇʨʝʦʙʨʘʞʝʥʩʴʢʠʡ ʬʦʨʤʫʣʶʻ 

çʨʝʥʘʪʫʨʘʣʽʟʘʮʽʶè ʷʢ ʟʥʠʞʝʥʥʷ ʛʣʠʙʠʥʠ ʟʤʽʥ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʢʣʘʜʦʚʠʤʠ 

ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʫ, ʱʦ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʡʦʛʦ ʧʝʨʚʠʥʥʦʛʦ ʩʪʘʥʫ [244]. 

çʈʝʥʘʪʫʨʘʣʽʟʘʮʽʷ ʣʘʥʜʰʘʬʪʫè ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʛʝʦʙʦʪʘʥʽʯʥʦʛʦ ʧʦʥʷʪʪʷ 

çʩʫʢʮʝʩʽʷè, ʦʩʢʽʣʴʢʠ ʚʨʘʭʦʚʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʢʨʝʤʦ 

ʚʟʷʪʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʾʭ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʟ ʜʦʚʢʽʣʣʷʤ, ʘ ʥʘʩʘʤʧʝʨʝʜ, 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʚôʷʟʢʽʚ ʚ ʣʘʥʜʰʘʬʪʽ ʽ 

ʚʟʘʻʤʦʦʙʫʤʦʚʣʝʥʠʡ ʚʧʣʠʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʷʢ ʤʘʢʩʠʤʘʣʴʥʦ ʜʠʥʘʤʽʯʥʦʛʦ ʪʘ 

ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, ʥʘ ʽʥʰʽ ʩʢʣʘʜʦʚʽ ʝʢʦʛʝʦʩʠʩʪʝʤ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʛʝʦʙʦʪʘʥʽʯʥʘ ʩʫʢʮʝʩʽʷ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʣʠʰʝ ʷʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʧʨʦʮʝʩʫ 

ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʾ. ʋ ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʧʨʦʮʝʩ ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʾ ʤʦʞʝ 

ʪʨʠʚʘʪʠ ʜʝʩʷʪʢʠ ʨʦʢʽʚ. ʇʨʦʮʝʩ ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʾ ʤʠ ʚʚʘʞʘʻʤʦ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ 

ʪʘʢʦʞ ʷʢ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʨʦʟʨʠʚʫ ʩʪʨʫʢʪʫʨʥʠʭ ʟʚôʷʟʢʽʚ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. ʇʨʦʪʝ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʥʷʪʪʷ çʨʝʣʘʢʩʽʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤè, ʨʝʥʘʪʫʨʘʣʽʟʘʮʽʷ ʣʘʥʜʰʘʬʪʫ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ ʥʘ ʤʝʪʽ 

ʷʢʦʛʦ ʻ ʜʦʩʷʛʥʝʥʥʷ ʧʝʨʚʠʥʥʦʛʦ ʩʪʘʥʫ ʣʘʥʜʰʘʬʪʫ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʦʚʦ ʜʦʚʦʜʷʪʴ ʧʨʦ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʫ ʬʦʨʤʫʚʘʥʥʽ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ, ʩʪʽʡʢʦʩʪʽ ʪʘ 

ʜʠʥʘʤʽʮʽ ʝʢʦʛʝʦʩʠʩʪʝʤ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʫʞʠʚʘʥʠʭ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ 

ʪʝʨʤʽʥʽʚ ʪʘ ʧʦʥʷʪʴ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʜʦ 

ʧʝʨʚʠʥʥʦʛʦ ʩʪʘʥʫ. ɺ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʥʝʜʦʩʪʘʪʥ ̫ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʧʠʪʘʥʥʷʤ 

ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʚ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʨʤʽʥ 

çʧʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ ʝʢʦʛʝʦʩʠʩʪʝʤè. ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʦʩʦʚʥʦ ʥʘʩʣʽʜʢʽʚ 

ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʚʠʤʘʛʘʶʪʴ ʚʠʷʚʣʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ 

ʚʧʣʠʚʦʚʽ ʚʠʢʣʠʢʘʥʦʛʦ ʧʦʞʝʞʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ̔ʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ (ʨʠʩ. 1.7) [69].  
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ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʅʉ ʚʠʢʣʠʢʘʥʠʭ ʧʦʞʝʞʘʤʠ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʽ 

ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʚʝʜʝʥʠʡ ʜʦ ʥʘʩʪʫʧʥʦʛʦ [68, 69, 70, 72ï

74, 345, 346, 349, 350]: 

- ʁʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚ 

ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʘʭ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ. 

- ʇʣʦʱʘ ʽ ʥʘʩʣʽʜʢʠ ʚʽʜ ʅʉ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʦʞʝʞʘʤʠ ʽʩʪʦʪʥʦ ʚʘʨʽʶʻ 

ʤʽʞ ʝʢʦʛʝʦʩʠʩʪʝʤʘʤʠ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ. 

- ʈʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʅʉ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʨʠʨʦʜʥʠʤʠ ʧʦʞʝʞʘʤʠ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ, ʦʩʥʦʚʥʠʡ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʡ ʧʝʨʽʦʜ 

ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʩʪʘʥʫ ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʽʚ. 

- ɸʥʪʨʦʧʦʛʝʥʥʠʡ ʯʠʥʥʠʢ ʧʝʨʝʚʘʞʘʻ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʅʉ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʽ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʦʞʝʞʘʤʠ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ. 

- ʇʽʨʦʛʝʥʥʠʡ ʯʠʥʥʠʢ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʨʽʟʥʠʭ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʚʘ ʤʦʞʝ ʡʪʠ ʧʨʦ ʧʦʚʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʟ ʧʦʜʘʣʴʰʦʶ ʧʦʩʪʧʽʨʦʛʝʥʥʦʶ ʨʝʣʘʢʩʽʻʶ, ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ï 

ʧʽʨʦʛʝʥʥʠʡ ʯʠʥʥʠʢ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʫ ʯʘʩʪʢʦʚʦ. 

- ʇʨʦʙʣʝʤʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʅʉ 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʧʨʠʨʦʜʥʠʤʠ ʧʦʞʝʞʘʤʠ ʥʝʦʙʭʽʜʥʦ ʫʟʛʦʜʞʫʚʘʪʠ ʟ ʧʨʠʨʦʜʥʦʶ 

ʩʫʢʮʝʩʽʻʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʚʯʝʥʥʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʥʘ ʞʘʣʴ, ʥʝʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ ʧʨʠʜʽʣʝʥʦ ʧʠʪʘʥʥʷʤ 

ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʨʤʽʥ 

çʧʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ ʝʢʦʛʝʦʩʠʩʪʝʤè. ʅʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʜʦʚʢʽʣʣʷ ʙʫʣʦ 

ʫʟʘʛʘʣʴʥʝʥʦ ʧʦʩʪʧʽʨʦʛʝʥʥʽ ʧʨʦʮʝʩʠ ʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ, ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʥʘʩʣʽʜʢʽʚ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʣʠʢʘʥʦʛʦ ʧʦʞʝʞʘʤʠ. 
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1.5.2. ʅʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ 

 

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʞʝʞ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʙʘʛʘʪʦ ʫ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʘʚʠʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʦʪʦʯʥʦʾ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʟ ʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʽ ʜʝʪʘʣʴʥʦʩʪʽ. ɺʘʞʣʠʚʝ ʪʘʢʦʞ 

ʨʦʟʫʤʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʦʞʝʞ, ʦʮʽʥʢʘ ʬʘʢʪʠʯʥʦʾ ʛʦʨʶʯʦʩʪʽ ʣʽʩʽʚ 

ʢʦʥʢʨʝʪʥʠʭ ʪʝʨʠʪʦʨʽʡ ï ʚʦʥʘ ʚʽʜʦʙʨʘʞʘʻ ʨʦʣʴ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʫ 

ʧʝʨʝʪʚʦʨʝʥʥʽ ʝʢʦʛʝʦʩʠʩʪʝʤ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʦʭʦʨʦʥʠ. ɿʘʛʘʣʴʥʦʥʘʫʢʦʚʦʶ 

ʤʝʪʦʜʦʣʦʛʽʯʥʦʶ ʙʘʟʦʶ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʠʢʣʠʢʘʥʠʭ ʧʦʞʝʞʘʤʠ, ʧʦʚʠʥʝʥ 

ʩʪʘʪʠ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʢʦʤʧʣʝʢʩʥʽʩʪʴ ʚʧʣʠʚʫ ʧʨʠʨʦʜʥʠʭ ʽ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ (ʘʥʪʨʦʧʦʛʝʥʥʠʭ) ʯʠʥʥʠʢʽʚ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʽ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʫ ʜʦʚʢʽʣʣʽ ʪʘ ʥʘʩʣʽʜʢʠ ʾʭ ʧʨʦʷʚʫ 

ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʽ [52]. 

ɺʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʚ ʦʙʣʘʩʪʽ ʦʭʦʨʦʥʠ ʣʽʩʽʚ ʚʽʜʢʨʠʚʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʣʘʥʜʰʘʬʪʦʟʥʘʚʩʪʚʘ ʪʘ ʣʘʥʜʰʘʬʪʥʦʾ ʝʢʦʣʦʛʽʾ [50].  

ʃʘʥʜʰʘʬʪʥʠʡ ʧʽʜʭʽʜ ʧʨʠ ʚʠʚʯʝʥʥ ̔ʝʢʦʛʝʦʩʠʩʪʝʤ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʫʷʚʣʝʥʥʽ 

ʧʨʦʩʪʦʨʫ ʷʢ ʩʫʢʫʧʥʦʩʪʽ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ, ʚ ʢʦʨʜʦʥʘʭ ʷʢʠʭ ʩʢʣʘʜʦʚʽ 

ʧʨʠʨʦʜʥʦʛʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʛʝʦʢʦʤʧʦʥʝʥʪʠ) ʧʨʦʪʷʛʦʤ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʫʟʛʦʜʠʣʠʩʷ ʤʽʞ ʩʦʙʦʶ, ʤʽʮʥʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʪʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʦʜʥʝ ʧʦʚʥʦʮʽʥʥʝ. ɺʘʞʣʠʚʠʤ ʘʪʨʠʙʫʪʦʤ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʽʜʭʦʜʫ ʻ 

ʧʨʠʥʮʠʧ ʧʨʦ ʽʻʨʘʨʭʽʯʥʽʩʪʴ ʣʘʥʜʰʘʬʪʥʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʷʢʦʾ ʚʠʨʽʟʥʷʶʪʴʩ ̫ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ (ʇʊʂ) ʨʽʟʥʠʭ ʨʘʥʛʽʚ ï 

ʚʽʜ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʜʦ ʛʝʦʛʨʘʬʽʯʥʦʾ ʦʙʦʣʦʥʢʠ [101].  

ɿʛʽʜʥʦ ʟ ʝʢʦʣʦʛʽʯʥʠʤ ʧʽʜʭʦʜʦʤ ʚʠʨʽʰʝʥʥʷ ʚʩʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʠʪʘʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʟʘʻʤʦʜʽʻʶ ʣʶʜʠʥʠ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʚʢʣʶʯʘʶʯʠ 

ʧʨʘʚʦʚʽ, ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ, ʝʪʠʯʥʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ. ɽʢʦʣʦʛʽʯʥʠʡ 

ʧʽʜʭʽʜ ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʫ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʦʭʦʨʦʥʠ 
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ʧʨʠʨʦʜʠ. ʎʝ ʩʧʝʮʠʬʽʯʥʠʡ ʝʢʦʣʦʛʦ-ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʡ ʧʽʜʭʽʜ, ʮʽʣʴ ʷʢʦʛʦ 

ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮ ̔ʨʝʘʣʴʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʟʘ ʯʽʪʢʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʪʘ ʽʥʰʠʭ ʚʧʣʠʚʽʚ ʣʶʜʩʪʚʘ ʤʘʢʩʠʤʘʣʴʥʦ ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ ʧʦʨʫʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ʫ ʜʦʚʢʽʣʣʽ ʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʧʨʠʨʦʜʥʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ. ʆʟʥʘʯʝʥʽ 

ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ ʫ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʢʦʥʮʝʧʮʽʾ ʝʢʦʩʠʩʪʝʤʠ. ʆʩʪʘʥʥʶ ʩʢʣʘʜʘʶʪʴ ʪʽ ʞ ʛʝʦʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʽ 

ʝʢʦʛʝʦʩʠʩʪʝʤʫ, ʧʨʦʪʝ ʫ ʚʠʟʥʘʯʝʥʥʷʭ ʝʢʦʩʠʩʪʝʤʠ ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʛʦʣʦʚʫʶʯʫ ʨʦʣʴ 

ʮʝʥʪʨʘ (ʭʘʟʷʾʥʘ), ʘ ʨʝʰʪʫ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʡʦʛʦ ʧʝʨʠʬʝʨʽʶ (ʜʽʤ, ʩʝʨʝʜʦʚʠʱʝ).  

ʃʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ. ʇʦʻʜʥʘʥʥʷ ʣʘʥʜʰʘʬʪʥʦʛʦ  ̔

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʽʚ ʜʦ ʦʜʥʦʛʦ ʟʫʤʦʚʣʝʥʦ ʩʫʤʽʩʥʠʤ ʦʙôʻʢʪʦʤ ʘʥʘʣʽʟʫ 

(ʧʦʣʽʛʝʦʢʦʤʧʦʥʝʥʪʥʽ ʧʨʠʨʦʜʥʽ ʩʠʩʪʝʤʠ), ʙʣʠʟʴʢʽʩʪʶ ʙʘʟʦʚʠʭ ʢʦʥʮʝʧʮʽʡ (ʛʝʦ- ʪʘ 

ʝʢʦʩʠʩʪʝʤʠ), ʟʘʛʘʣʴʥʠʤʠ ʧʨʠʥʮʠʧʦʚʠʤʠ ʥʘʫʢʦʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ (ʧʽʟʥʘʥʥʷ 

ʚʟʘʻʤʦʜʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʨʦʜʠ ʤʽʞ ʩʦʙʦʶ  ̔ʟ ʣʶʜʠʥʦʶ), ʻʜʥʽʩʪʶ ʧʝʨʰʦʨʷʜʥʠʭ 

ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʾ ʦʨʽʻʥʪʘʮʽʾ (ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʽʰʝʥʴ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ 

ʣʶʜʩʪʚʘ ʪʘ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ), ʩʭʦʞʽʩʪʶ ʙ̔ ʣʴʰʦʩʪʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ [99]. 

ʈʦʟʛʣʷʜ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ ʚʠʚʯʝʥʥʷ ʧʨʦʷʚʫ ʪʘ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ 

ʯʠʥʥʠʢʘ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʻ ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ, ʧʦ-ʧʝʨʰʝ, ʜʦʟʚʦʣʷʻ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʨʠʨʦʜʥʫ ʧʦʞʝʞʫ, ʷʢ ʥʘʜʟʚʠʯʘʡʥʫ ʩʠʪʫʘʮʽʶ (ʅʉ); ʧʦ-ʜʨʫʛʝ, 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʽʩʥʫʶʯʽ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ ʧʨʦ ʚʧʣʠʚ 

ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʪʘ ʥʘʚʝʩʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ, ʱʦ ʟʘʟʥʘʣʠ 

ʚʧʣʠʚʫ ʅʉ.  

ɯʩʥʫʶʯʽ ʚʽʪʯʠʟʥʷʥʽ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʩʪʘʮʽʦʥʘʨʥʽʡ ʦʩʥʦʚʽ, ʟʜʘʚʘʣʦʩʷ ʙ, ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ. 

ʇʨʦʪʝ ʤʘʶʪʴ ʧʝʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘ ʨʷʜʦʤ ʦʙʩʪʘʚʠʥ [53].  

ɺʘʞʣʠʚʦ, ʱʦʙ ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʙʽʣʴʰʝ ʧʽʜʭʦʜʷʪʴ ʧʨʠʨʦʜʥʽ 

ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʟʘʧʦʚʽʜʥʠʭ ʯʠ ʽʥʰʠʭ ʨʝʟʝʨʚʘʪʥʠʭ ʪʝʨʠʪʦʨʽʡ. ʇʨʦʪʝ ʧʨʦʚʦʜʠʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʧʘʣʠ ʥʘ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʬʘʢʪʠʯʥʦ ʟʘʙʦʨʦʥʝʥʦ.  
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ʇʨʦʷʚ ʞʝ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʽ 

ʤʽʩʮʝ ʚʠʥʠʢʥʝʥʥʷ ʥʝ ʧʨʦʛʥʦʟʦʚʘʥʝ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʷʢʱʦ ʧʨʦʚʦʜʠʪʠ 

ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʣʠ ʧʣʦʱʝʶ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʢʚʘʜʨʘʪʥʠʭ ʤʝʪʨʽʚ, ʥʘʚʨʷʜ ʯʠ 

ʙʫʜʫʪʴ ʚʦʥʠ ʦʙôʻʢʪʠʚʥʦ ʚʠʟʥʘʯʘʪʠ ʧʨʦʷʚ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʚ ʧʦʚʥʽʡ 

ʤʽʨʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʚʢʣʶʯʘʻ 

ʜʝʢʽʣʴʢʘ ʩʢʣʘʜʦʚʠʭ: 

- ʜʦʩʣʽʜʞʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʨʦʷʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ; 

- ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʧʦʣʫʤôʷ ʥʘ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʛʝʦʩʠʩʪʝʤ; 

- ʜʠʥʘʤʽʯʥʽʩʪʴ ʧʨʦʷʚʫ ʜʘʥʦʛʦ ʯʠʥʥʠʢʘ; 

- ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʝʢʦʛʝʦʩʠʩʪʝʤ ʜʦ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ; 

- ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʠʢʣʠʢʘʥʠʭ 

ʧʽʨʦʛʝʥʥʠʤ ʯʠʥʥʠʢʦʤ, ʪʦʱʦ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʜʝ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʠ 

ʘʣʛʦʨʠʪʤ ʧʦʩʣʽʜʫʶʯʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʚʠʚʯʝʥʥʽ ʥʘʩʣʽʜʢʽʚ 

ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʪʘ ʾʭ ʧʦʜʘʣʴʰʦʾ ʨʝʣʘʢʩʽʾ ʥʘʤʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʠʡ ʧʨʠʙʣʠʟʥʠʡ ʘʣʛʦʨʠʪʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ [345, 346]: 

- ʟʘʢʣʘʜʘʥʥʷ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʘ ʾʭ ʦʧʠʩ;  

- ʚʠʚʯʝʥʥʷ ʩʫʢʮʝʩʽʡʥʠʭ ʟʤʽʥ ʧʨʠ ʚʧʣʠʚʽ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ 

ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥ, ʱʦ ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʝʟʝʨʚʘʪʘʭ; 

- ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʠʭ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʪʚʦʨʝʥʥʷ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ ʝʢʦʛʝʦʩʠʩʪʝʤ (ʚ ʪʦʤʫ ʯʠʩʣʽ, ʟʘʛʘʣʴʥʝ 

ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ, ʪʨʘʧʣʷʥʥʷ ʨʦʩʣʠʥ, ʬʽʪʦʤʘʩʘ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʚʠʜʘʤʠ);  

- ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ (ʫ ʪʦʤʫ ʯʠʩʣʽ, ʬʽʟʠʢʦ-ʭʽʤ̔ʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʛʫʤʫʩʥʽʩʪʴ, ʙʽʦʛʝʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ); 

- ʦʧʠʩ ʤʽʢʨʦʬʘʫʥʠ ˇʨʫʥʪʽʚ ʪʘ ʤʽʢʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ; 

- ʧʨʦʚʝʜʝʥʥʷ ʩʝʟʦʥʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʜʠʥʘʤʽʢʦʶ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ 

ʟʛʘʨʠʱʘʭ;  
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- ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʽʜʜʦʩʣʽʜʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʪʘ ʬʦʥʦʚʠʭ 

(ʢʦʨʽʥʥʠʭ) ʝʢʦʛʝʦʩʠʩʪʝʤ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʱʦʜʦ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʚ ʨʝʟʝʨʚʘʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥ 

ʋʢʨʘʾʥʠ. 

ɻʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩʠ 

ʧʽʨʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʷʢʽ ʟʘʟʥʘʣʠ 

ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. ʇʦʞʝʞʘ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʽ ʤʘʻ ʨʷʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʝʨʝʜ ʷʢʠʭ ʦʩʥʦʚʥʽ: ʚʠʜ ʧʦʞʝʞʽ, ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʧʦʣʫʤôʷ ʩʠʣʘ ʧʦʞʝʞʽ 

(ʧʦʪʫʞʥʽʩʪʴ), ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʨʦʤʢʠ ʽ ʪ.ʜ. ɺʽʜ ʚʠʟʥʘʯʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʜʝ ʟʘʣʝʞʘʪʠ, ʚʣʘʩʥʝ, ʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ 

ʝʢʦʛʝʦʩʠʩʪʝʤʠ [97].  

ʑʝ ʦʜʥʽʻʶ ʦʩʦʙʣʠʚʽʩʪʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʙʽʨ ʧʦʢʘʟʥʠʢʽʚ. ɿ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʦʛʣʷʜʽʚ, ʚʦʛʦʥʴ ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʧʣʠʚʘʻ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʪʘ ˇʨʫʥʪ. ɿ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʦʟʠʮʽʡ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʡ 

ʢʦʤʧʣʝʢʩ, ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ, ʛʽʜʨʦʭʽʤʽʯʥʠʡ, ʛʝʦʭʽʤʽʯʥʠʡ, ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩʠ ʽ ʪ.ʧ. 

ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ, ʱʦʙ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʠʥʘʤʽʯʥʽʡ ʦʩʥʦʚʽ. ʅʝ 

ʤʝʥʰ ʚʘʛʦʤʠʤ ʻ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʪʘ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ [345].  

ʅʘʙʫʚʘʶʪʴ ʩʫʪʪʻʚʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘʢʦʞ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʽ ʷʢ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʘʪʤʦʩʬʝʨʠ ʥʘ ʤʦʤʝʥʪ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʦʢ 

(ʥʘʧʨʠʢʣʘʜ, ʝʢʩʧʦʟʠʮʽʷ ʩʭʠʣʽʚ ʽ ʪ.ʽ.).  

ɼʦʩʣʽʜʞʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʧʦʚôʷʟʘʥʦ ʟ 

ʧʝʨʽʦʜʘʤʠ ʡʦʛʦ ʧʨʦʷʚʫ, ʪʦʙʪʦ ʯʘʩʪʽʰʝ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʧʨʠ ʫʤʦʚʘʭ ʥʘʜʤʽʨʥʦʾ 

ʩʫʭʦʩʪʽ ʽ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. ʇʨʦʪʝ ʚ ʋʢʨʘʾʥʽ ʫʤʦʚʥʦ ʚʠʜʽʣʷʶʪʴ ʥʝ 

ʤʝʥʰʝ ʪʨʴʦʭ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʧʝʨʽʦʜʠ. ɿʦʢʨʝʤʘ, ʚʝʩʥʷʥʠʡ, ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʚʠʧʘʣʦʤ ʩʫʭʠʭ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʢʽʚ; ʣʽʪʥʽʡ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʫʤʦʚʘʤʠ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʠ ʪʘ ʣʶʜʩʴʢʠʤ ʯʠʥʥʠʢʦʤ; ʦʩʽʥʥʽʡ, ʷʢʠʡ ʯʘʩʪʦ 

ʧʦʚôʷʟʫʶʪʴ ʟ ʧʘʣʘʤʠ ʟʘʣʠʰʢʽʚ ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʽ ʪʘʢʦʞ, ʧʝʚʥʠʤ ʯʠʥʦʤ, ʟʘʣʝʞʠʪʴ 

ʷʢ ʚʽʜ ʤʝʪʝʦʫʤʦʚ, ʪʘʢ ʽ ʚʽʜ ʣʶʜʩʴʢʦʾ ʥʝʜʙʘʣʦʩʪʽ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ 

ʯʠʥʥʠʢʘ ʤʦʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʽ ʚ ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ. ʇʨʠ ʮʴʦʤʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʣʽʜ ʟʦʨʽʻʥʪʫʚʘʪʠ ʥʘ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ, ʤʝʟʦʬʘʫʥʫ, ʦʨʥʽʪʦʬʘʫʥʫ ʽ ʪ.ʽ. 

ʇʦʨʷʜ ʟ ʧʠʪʘʥʥʷʤ ʧʝʨʽʦʜʠʯʥʦʩʪʽ, ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʯʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʥʦʚʫ ʞ ʪʘʢʠ, ʮʝ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʩʫʢʫʧʥʦʩʪʽ 

ʬʘʢʪʦʨʽʚ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʧʦʞʝʞʽ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʽ. ʇʨʠ ʥʝʟʥʘʯʥʽʡ 

ʧʦʞʝʞʽ ʝʢʦʛʝʦʩʠʩʪʝʤʘ ʟʤʦʞʝ ʧʦʚʝʨʥʫʪʠʩʴ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʪʘʥʫ ʧʨʦʪʷʛʦʤ 

ʜʝʢʽʣʴʢʦʭ ʩʝʟʦʥʽʚ. ʇʦʪʫʞʥʘ ʚʝʨʭʦʚʘ ʧʦʞʝʞʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʽ, ʥʘʚʽʪʴ, ʜʦ ʾʾ ʩʫʪʪʻʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

 

1.6 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 ʪʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ 

 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʫʪʪʻʚʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʪʝʭʥʦʛʝʥʥʠʡ 

ʚʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿôʷʩʦʚʘʥʦ ʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ ʧʦʞʝʞ 

ʥʘ ʩʢʣʘʜʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʢʽʣʴʢʦʩʪʽ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ, ʟʦʢʨʝʤʘ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ, ʧʣʦʱʽ ʦʭʦʧʣʝʥʽ ʚʦʛʥʝʤ ʽ 

ʤʦʞʣʠʚʠʭ ʣʽʩʦʚʠʭ ʪʘ ʧʦʣʴʦʚʠʭ ʧʦʞʝʞ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʊʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ 

ʧʦʞʝʞ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʫ ʟʘʛʨʦʟʽ ʜʣʷ 

ʞʠʪʪʷ, ʘ ʡ ʥʝʛʘʪʠʚʥʽʡ ʜʽʾ ʥʘ ʥʘʩʝʣʝʥʥʷ ʩʫʤʽʰʝʡ ʩʢʣʘʜʥʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, 

ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ ʣʽʩʫ ʽ ʪʦʨʬʫ, ʱʦ ʯʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʫʢʫʧʥʦʩʪʽ 

ʟ ʪʠʧʦʚʠʤʠ ʟʘʙʨʫʜʥʝʥʥʷʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ: ʚʠʢʠʜʘʤʠ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ.  

2. ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ 

ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ ʪʘ ʡʦʛʦ ʩʪʘʥ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʥʷʪʪʷ çʧʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤè ʪʘ ʡʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ ʽʥʰʠʤʠ ʧʨʦʮʝʩʘʤʠ ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ɺ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʚʯʝʥʥʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝʜʦʩʪʘʪʥ ̫ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʦ ʧʠʪʘʥʥ ʁʢʦʤʧʣʝʢʩʥʦʾ 

ʦʮʽʥʢʠ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʚ 

ʟʚôʷʟʢʫ ʟ ʯʠʤ ʽ ʚʚʝʜʝʥʦ ʪʝʨʤʽʥ çʧʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ ʝʢʦʛʝʦʩʠʩʪʝʤè. ʅʘ ʦʩʥʦʚʽ 
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ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ 

ʯʠʥʥʠʢʘ ʥʘ ʜʦʚʢʽʣʣʷ ʙʫʣʦ ʫʟʘʛʘʣʴʥʝʥʦ ʧʦʩʪʧʽʨʦʛʝʥʥʽ ʧʨʦʮʝʩʠ ʧʽʨʦʛʝʥʥʦʾ 

ʨʝʣʘʢʩʽʾ, ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʥʘʩʣʽʜʢʽʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʚʠʢʣʠʢʘʥʦʛʦ ʧʦʞʝʞʘʤʠ. ɿ 

ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʚʢʘʟʘʥʦʾ ʧʨʦʙʣʝʤʠ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʟʘʚʜʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ 

ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʡ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ 

ʪʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʜʦʚʢʽʣʣʷ ʪʘ 

ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʽ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ; 

ï ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʮʽʥʢʠ ʜʠʥʘʤʽʢʠ ʪʘ ʩʪʫʧʝʥʷ 

ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʧʦʞʝʞʘʤʠ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ (ʥʘ ʧʨʠʢʣʘʜʽ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ); 

ï ʟôʷʩʫʚʘʪʠ ʯʠʥʥʠʢʠ ʪʘ ʥʘʩʣʽʜʢʠ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʜʣʷ ʚʠʜʦʚʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ 

ʪʝʭʥʦʛʝʥʥʦʾ ʜʽʾ; 

ï ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʷʚʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʛʝʦʭʽʤʽʯʥʫ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ˇʨʫʥʪʘʭ 

ʫʨʘʞʝʥʠʭ ʧʦʞʝʞʘʤʠ; 

ï ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʥʦʟʥʫ ʤʦʜʝʣʴ ʫʪʚʦʨʝʥʥʷ ʛʝʦʭʽʤʽʯʥʠʭ ʬʦʨʤ ʩʧʦʣʫʢ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʢʘʨʪʫ ʘʢʪʠʚʥʦʩʪʽ ʾʭ ʤʽʛʨʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ; 

ï ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ; 

ï ʨʦʟʨʦʙʠʪʠ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʚ ʫʤʦʚʘʭ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʠʩʝʨʪʘʥʪʘ ʟʘ ʥʘʚʝʜʝʥʠʤ ʨʦʟʜʽʣʦʤ 

ʚʠʩʚʽʪʣʝʥʽ ʫ ʧʨʘʮʷʭ [35, 39, 41, 47, 48, 51, 58, 62, 63, 68ï74, 344ï349]. 
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ʈʆɿɼɯʃ 2 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʊɽʆʈɽʊʀʂʆ-ʄɽʊʆɼʆʃʆɻɯʏʅʀʍ ʆʎɯʅʆʂ 

ʊɽʍʅʆɻɽʅʅʆɻʆ ʈʀɿʀʂʋ ʇɯʈʆɻɽʅʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ ʊɸ 

ʁʄʆɺɯʈʅɯʉʊʔ ʋʈɸɾɽʅʅʗ ʇʆɾɽɾɸʄʀ ɽʂʆɻɽʆʉʀʉʊɽʄ 

ʋʂʈɸɰʅʀ (ʅɸ ʇʈʀʂʃɸɼɯ ʍɸʈʂɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ) 

 

2.1. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʥʘ ʦʩʥʦʚʽ ʾʭʥʽʭ ʩʪʘʥʽʚ  

 

ʇʠʪʘʥʥʷʤʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʪʝʭʥʦʛʝʥʥʠʭ ʨʠʟʠʢʽʚ ʚ ʋʢʨʘʾʥʽ 

ʟʘʡʤʘʣʠʩʷ ɸ. ɹ. ʂʘʯʠʥʩʴʢʠʡ, ɻ. ɯ. ʈʫʜʴʢʦ, ɺ. ʉ. ɻʦʰʦʚʩʴʢʠʡ, ɸ. ʄ. ʄʝʣʴʥʠʯʫʢ, 

ɹ. ʄ. ɼʘʥʠʣʠʰʠʥ, ɸ. ɺ. ʉʪʝʧʘʥʝʥʢʦ, ʃ. ɻ. ʈʫʜʝʥʢʦ, ʆ. ʃ. ɼʨʦʥʦʚʘ,                      

ɻ. ɺ. ʃʠʩʠʯʝʥʢʦ ʪʘ ʽʥʰʽ [46, 107, 223, 257, 258, 347]. 

ʇʨʦʙʣʝʤʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ ʧʨʠ 

ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʘ ʜʦʚʢʽʣʣʷ ʜʦ ʮʠʭ ʧʽʨ ʥʝ ʚʠʨʽʰʝʥʘ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʢʨʫʧʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ ʪʘ ʦʮʽʥʢʘ ʾʭ ʥʘʩʣʽʜʢʽʚ ʟʘ ʜʘʥʠʤʠ 

ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʟʜʘʚʘʣʦʩʷ ʙ, ʚʽʜʢʨʠʚʘʻ ʟʥʘʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʥʦʶ ʩʠʪʫʘʮʽʻʶ [307]. ʇʨʦʪʝ ʻ ʨʷʜ ʪʨʫʜʥʦʱʽʚ 

ʫ ʚʠʨʽʰʝʥʥʽ ʮʽʻʾ ʧʨʦʙʣʝʤʠ: 

- ʩʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʤʽʥʣʠʚʽʩʪʴ ʚʝʣʠʢʠʭ ʙʘʛʘʪʦʜʝʥʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʧʦʞʝʞ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʚʝʣʠʢʽʡ ʧʣʦʱʽ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚʘʭ; 

- ʥʝʜʦʩʪʘʪʥʷ ʘʙʦ ʥʝʪʦʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʪʦʧʦʛʨʘʬʽʾ ʤʽʩʮʝʚʦʩʪʽ, ʣʦʢʘʣʴʥʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ; 

- ʥʝʜʦʩʪʘʪʥʷ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʥʘʷʚʥʠʭ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ ʧʦʞʝʞ; 

- ʥʝ ʟʘʚʞʜʠ ʜʦʩʪʦʚʽʨʥʘ ʟʚʽʪʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʤʽʩʮʴ; 

- ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʢʣʘʜʥʽʩʪʴ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʙʦʨʦʪʴʙʽ ʟ 

ʣʘʥʜʰʘʬʪʥʠʤʠ ʧʦʞʝʞʘʤʠ ʧʦʙʣʠʟʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʘ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ 

ʝʢʦʥʦʤʽʢʠ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʚʟʘʻʤʦʜʽʾ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʩʠʣ ʨʽʟʥʠʭ ʚʽʜʦʤʩʪʚ: 

ɼʉʅʉ, ʩʣʫʞʙ ʦʭʦʨʦʥʠ ʣʽʩʫ, ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʽ ʩʽʣʴʩʴʢʠʭ ʦʨʛʘʥʽʚ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ. 
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ɺʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʢʦʨʝʢʪʥʘ ʦʮʽʥʢʘ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ (ʇʅ), ʷʢʘ 

ʧʦʚʠʥʥʘ ʚʽʜʦʙʨʘʞʘʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʽ ʤʦʞʣʠʚ ̔ʚʪʨʘʪʠ ʚʽʜ ʥʠʭ 

ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʧʣʦʱʽ ʟʘ ʚʠʟʥʘʯʝʥʠʡ ʯʘʩ. ɺʠʥʷʪʢʦʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ 

ʦʟʥʘʯʝʥʘ ʧʨʦʙʣʝʤʘ ʫ ʟʙʝʨʝʞʝʥʥʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ʇʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʚ ʣʽʩʘʭ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ: ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʧʦʛʦʜʠ, ʭʘʨʘʢʪʝʨʫ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʾʾ ʬʝʥʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʜʞʝʨʝʣ ʩʧʘʣʘʭʫʚʘʥʥʷ ʽ ʪ.ʜ. [34]. ʇʦʞʝʞʽ ʫ 

ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ ʚʦʜʦʟʘʭʠʩʥʽ ʬʫʥʢʮʽʾ ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʩʧʨʠʯʠʥʠʪʠ ʚʦʜʥʫ ʝʨʦʟʽʶ ʩʭʠʣʽʚ, ʟʤʽʥʫ ʨʝʞʠʤʫ ʨʽʯʦʢ, ʾʭ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʪ.ʧ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʚʠʜʠ ʦʮʽʥʦʢ ʇʅ [280]. 

1. ʑʦʜʝʥʥʘ ʧʦʨʘʡʦʥʥʘ ʦʮʽʥʢʘ ʇʅ ʜʣʷ ʨʝʛʣʘʤʝʥʪʘʮʽʾ ʨʦʙʦʪʠ ʣʽʩʦʧʦʞʝʞʥʠʭ 

ʩʣʫʞʙ ʟ ʤʝʪʦʶ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʧʦʞʝʞ, ʨʝʛʫʣʶʚʘʥʥʷ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ ʣʽʩʽʚ 

ʽ ʪ.ʜ. ɰʾ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ çʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʟʘ ʫʤʦʚʘʤʠ ʧʦʛʦʜʠè ʡ 

ʦʮʽʥʶʶʪʴ ʚ ʢʣʘʩʘʭ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ (ʂʇʅ). ɺʦʥʘ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʤʘʣʠʭ ʦʙ'ʻʢʪʽʚ (ʢʚʘʨʪʘʣʽʚ, ʚʠʜʽʣʽʚ), ʫ ʟʚ'ʷʟʢʫ ʟ ʜʫʞʝ ʥʠʟʴʢʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ ʧʦʷʚʠ 

ʪʘʤ ʦʩʝʨʝʜʢʽʚ ʚʦʛʥʶ ʧʨʦʪʷʛʦʤ ʜʥʷ. 

2. ʆʮʽʥʢʘ ʧʨʠʨʦʜʥʦʾ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʟʘ ʩʝʨʝʜʥʴʦʶ ʙʘʛʘʪʦʨʽʯʥʦʶ ʇʅ 

ʜʣʷ ʢʨʫʧʥʠʭ ʢʚʘʨʪʘʣʽʚ. ɺʦʥʘ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʂʇʅ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴʩʷ 

ʣʽʩʦʧʦʞʝʞʥʽ ʢʘʨʪʠ ʪʘ ʢʘʨʪʦʩʭʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʪʠʧʦʞʝʞʥʦʤʫ 

ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʽ. 

3. ʆʮʽʥʢʘ ʩʪʘʥʫ ʧʦʞʝʞʥʦʾ ʟʨʽʣʦʩʪʽ (ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʛʦʨʽʥʥʷ) ʨʦʩʣʠʥʥʦʩʪʽ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʚʠʥʠʢʣʠʭ ʧʦʞʝʞ (ʰʚʠʜʢʦʩʪʽ ʾʭ ʧʦʰʠʨʝʥʥʷ, ʥʘʩʣʽʜʢʽʚ) 

ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʾʭ ʛʘʩʽʥʥʷ. ʅʘ ʜʫʤʢʫ ʅ. ʄʘʨʯʝʥʢʦ [193], ʧʨʠ ʦʮʽʥʮʽ ʇʅ ʪʨʝʪʴʦʛʦ 

ʚʠʜʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʰʚʠʜʢʦʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʧʝʨʠʤʝʪʨʽʚ ʤʦʞʣʠʚʠʭ 

ʧʦʞʝʞ. 

ʅʠʥʽ ʦʮʽʥʢʘ ʧʦʪʦʯʥʦʾ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʜʽʣʝʥʥʷ ʂʇʅ ʧʦʛʦʜʠ ʟʘ ʢʦʤʧʣʝʢʩʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ï ʢʫʤʫʣʷʪʠʚʥʠʤ 

ʛʽʜʨʦʪʝʨʤʽʯʥʠʤ ʽʥʜʝʢʩʦʤ ʅʝʩʪʝʨʦʚʘ ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦ  ʁ (2.1) ʘʙʦ ʡʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʰʢʘʣʘʤʠ [211]. 

 

ä -=
n

TTʂʇʅ
1

)( t,                                                          (2.1) 
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ʜʝ ʂʇʅ ï ʢʫʤʫʣʷʪʠʚʥʠʡ ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʽʥʜʝʢʩ ʅʝʩʪʝʨʦʚʘ; 

T ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, Áʉ;  

Ű ï ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʯʢʠ ʨʦʩʠ, Áʉ;  

n ï ʯʠʩʣʦ ʜʥʽʚ ʙʝʟ ʜʦʱʫ [220]. 

ɿʘ ʂʇʅ ʧʦʛʦʜʠ ʚʠʟʥʘʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʧʘʣʘʭʫʚʘʥʥʷ ʚʠʜʽʣʝʥʠʭ ʪʠʧʽʚ 

ʣʽʩʫ ʟʘ ʜʘʥʠʤʠ ʙʘʟʦʚʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ ʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʩʣʫʞʙ ʦʭʦʨʦʥʠ 

ʣʽʩʫ. 

ʂʣʘʩʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚʠʟʥʘʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʧʘʣʘʭʫʚʘʥʥʷ 

ʚʠʜʽʣʝʥʠʭ ʪʠʧʽʚ ʣʽʩʫ ʟʘ ʜʘʥʠʤʠ ʙʘʟʦʚʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ ʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴ 

ʜʽʷʣʴʥʽʩʪʴ ʩʣʫʞʙ ʦʭʦʨʦʥʠ ʣʽʩʫ [211].  

ʆʜʥʘʢ ʢʦʤʧʣʝʢʩʥʠʡ ʧʦʢʘʟʥʠʢ ʥʝ ʟʘʚʞʜʠ ʩʚʦʻʯʘʩʥʦ ʤʦʞʝ ʧʦʧʝʨʝʜʠʪʠ ʧʨʦ 

ʟʘʛʨʦʟʫ ʧʦʞʝʞʽ. ɺʽʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ 12 ʛʦʜʠʥʫ ʜʥʷ, ʢʦʣʠ ʚʞʝ ʇʅ ʩʬʦʨʤʦʚʘʥʘ. 

ɼʝʭʪʦ ʟ ʥʘʫʢʦʚʮʽʚ ʜʦʜʘʪʢʦʚʦ ʧʨʦʧʦʥʫʻ ʦʮʽʥʶʚʘʪʠ ʪʠʧʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ [169]. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʇʅ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ [91]. 

ʇʨʦʪʝ ʪʘʢʘ ʦʮʽʥʢʘ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʣʠʚʠʭ 

ʧʦʞʝʞ; ʨʦʟʛʣʷʜ ʚʥʫʪʨʽʰʥʴʦ-ʩʝʟʦʥʥʠʭ, ʘ ʽʥʦʜʽ ʡ ʩʝʟʦʥʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʪʘ ʾʭ 

ʱʦʨʽʯʥʦʾ ʜʠʥʘʤʽʢʠ. ʆʢʨʽʤ ʪʦʛʦ, ʨʦʟʨʦʙʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʡ ʥʝ ʜʦʟʚʦʣʷʻ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʽʩʮʝʚʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʘ ʧʣʦʱʽ, ʜʣʷ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʣʘʩʠ, ʯʘʩʪʦ ʦʭʦʧʣʶʶʪʴ ʟʥʘʯʥʽ 

ʨʽʟʥʦʨʽʜʥʽ ʧʨʦʩʪʦʨʠ, ʜʝ ʣʽʩʦʨʦʩʣʠʥʥʽ ʡ ʛʽʜʨʦʪʝʨʤʽʯʥʽ ʫʤʦʚʠ ʟʤʽʥʶʶʪʴʩʷ ʚ 

ʰʠʨʦʢʠʭ ʤʝʞʘʭ [10, 94, 114, 182, 279]. 

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʽ ʧʨʠʡʦʤʠ ʚʠʜʽʣʝʥʥʷ ʩʪʘʥʽʚ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ [65]. 

ʂʘʪʝʛʦʨʽʷ çʩʪʘʥè ʫ ʥʘʫʢʦʚʦʤʫ ʧʽʟʥʘʥʥʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʜʘʪʥʽʩʪʴ ʨʫʭʦʤʦʾ ʤʘʪʝʨʽʾ 

ʜʦ ʧʨʦʷʚʫ ʚʣʘʩʪʠʚʠʭ ʾʡ ʽʩʪʦʪʥʠʭ ʨʠʩ ʪʘ ʚʽʜʥʦʩʠʥ [313]. ʇʦʥʷʪʪʷ çʩʪʘʥè 

ʜʦʧʦʤʘʛʘʻ ʚʽʜʦʙʨʘʟʠʪʠ ʧʨʦʮʝʩ ʟʤʽʥʠ ʽ ʨʦʟʚʠʪʢʫ ʦʙôʻʢʪʽʚ ʪʘ ʷʚʠʱ, ʷʢʠʡ ʫ 

ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʟʫʤʦʚʣʶʻ ʟʤʽʥʠ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʟʚôʷʟʢʽʚ. ʉʫʢʫʧʥʽʩʪʴ 

ʦʙʫʤʦʚʣʝʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʟʚôʷʟʢʽʚ ʧʦʤʽʞ ʝʣʝʤʝʥʪʽʚ ʽ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠ ʩʪʘʥ 

ʩʠʩʪʝʤʠ. ʇʦʥʷʪʪʷ çʩʪʘʥ ʇʊʂè ʪʣʫʤʘʯʠʪʴʩʷ ʚʯʝʥʠʤʠ ʥʝʦʜʥʘʢʦʚʦ. ɿʦʢʨʝʤʘ,       

ʅ. ɹʝʨʫʯʘʰʚʽʣʽ [21] ʧʽʜ ʩʪʘʥʦʤ ʇʊʂ ʪʨʘʢʪʫʻ çʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
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ʩʪʨʫʢʪʫʨʠ  ̔ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʇʊʂ ʫ ʜʝʷʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ 

ʢʦʥʢʨʝʪʥʽ ʚʭʽʜʥʽ ʚʧʣʠʚʠ (ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ, ʦʧʘʜʠ ʽ ʪ.ʜ.) ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʚ ʧʝʚʥʽ 

ʚʠʭʽʜʥʽ ʬʫʥʢʮʽʾ (ʩʪʽʢ, ʛʨʘʚʽʛʝʥʥʽ ʧʦʪʦʢʠ, ʧʨʠʨʽʩʪ ʬʽʪʦʤʘʩʠ ʽ ʪ.ʽ.)è. ɿʛʽʜʥʦ 

ɸ. ɸʨʤʘʥʜʫ çʩʪʘʥ ʩʠʩʪʝʤʠ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʯʠʩʣʦʚʠʭ ʟʤʽʥʥʠʭ ʩʪʘʥʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʦʤʫ ʤʦʤʝʥʪʫ ʯʘʩʫè [13]. ɸ. ɯʩʘʯʝʥʢʦ ʪʨʘʢʪʫʻ ʩʪʘʥ ʛʝʦʩʠʩʪʝʤʠ 

ʷʢ çʚʧʦʨʷʜʢʦʚʘʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʾʾ ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʡ ʚ ʧʝʚʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫè [137]. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʞʝʥ ʩʪʘʥ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʬʦʨʤʫʻʪʴʩʷ ʽʩʪʠʥʥʠʤʠ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʪʽʣʴʢʠ ʜʣʷ ʦʟʥʘʯʝʥʦʛʦ ʩʪʘʥʫ 

ʧʘʨʘʤʝʪʨʘʤʠ. ɺ. ʉʦʯʘʚʘ ʨʦʟʨʽʟʥʷʻ ʟʤʽʥʥʠʡ ʪʘ ʝʢʚʽʬʽʥʘʣʴʥʠʡ ʩʪʘʥʠ ʛʝʦʩʠʩʪʝʤʠ 

[281]. ʇʽʜ ʟʤʽʥʥʠʤ ʩʪʘʥʦʤ ʨʦʟʫʤʽʶʪʴʩʷ ʨʽʟʥʽ ʤʦʜʠʬʽʢʘʮʽʾ ʢʦʨʽʥʥʦʾ ʬʘʮʽʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʛʝʦʤʝʨʽʚ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʩʧʦʥʪʘʥʥʦʾ ʜʠʥʘʤʽʢʠ ʧʨʠʭʦʜʷʪʴ ʜʦ 

ʝʢʚʽʬʽʥʘʣʴʥʦʛʦ ʩʪʘʥʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʽʡʢʫ ʜʠʥʘʤʽʯʥʫ ʨʽʚʥʦʚʘʛʫ, ʚʽʜʧʦʚʽʜʘʻ 

ʧʦʥʷʪʪʶ ʢʣʽʤʘʢʩʫ, ʧʨʠ ʫʤʦʚʽ ʡʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘ ʚʩʶ ʛʝʦʩʠʩʪʝʤʫ. 

ʄ.ɻʨʦʜʟʠʥʩʴʢʠʡ ʧʽʜ ʩʪʘʥʦʤ ʛʝʦʩʠʩʪʝʤʠ ʨʦʟʫʤʽʻ ʪʦʯʢʫ ʚ k-ʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ ʾʾ 

ʟʤʽʥʥʠʭ (ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʡ ʦʧʠʩʫʻ ʡʦʛʦ k ʟʥʘʯʝʥʥʷʤʠ ʜʘʥʠʭ ʟʤʽʥʥʠʭ [99]. ʗʢʱʦ 

ʧʨʦʪʷʛʦʤ ʜʝʷʢʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʟʤʽʥʥʠʭ ʣʠʰʘʶʪʴʩʷ ʩʪʘʣʠʤʠ, ʪʦ 

ʩʪʘʥ ʛʝʦʩʠʩʪʝʤʠ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. ɯ. ʄʘʤʘʡ ʩʪʘʥ ʇʊʂ ʨʦʟ'ʷʩʥʶʻ ʷʢ çʙʽʣʴʰ ʯʠ 

ʤʝʥʰ ʪʨʠʚʘʣʽ ʧʨʦʤʽʞʢʠ ʽʩʥʫʚʘʥʥʷ ʇʊʂ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʟʥʘʯʝʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʣʝʢʩʫè [192]. ʇʨʠ ʮʴʦʤʫ ʢʦʞʝʥ ʩʪʘʥ ʚʥʦʩʠʪʴ ʚ 

ʧʨʠʨʦʜʥʠʡ ʢʦʤʧʣʝʢʩ ʙʫʜʴ-ʷʢʫ ʟʤʽʥʫ, ʷʢʘ ʽʥʦʜʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʽʣʴʢʠ ʪʦʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. ʎʝ ʚ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʦʜʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʽʥʰʠʤ. ʉʪʘʥ ʇʊʂ ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ ʷʢ ʧʝʚʥʫ ʡʦʛʦ ʢʽʣʴʢʽʩʥʫ ʪʘ 

ʷʢʽʩʥʫ ʚʠʟʥʘʯʝʥʽʩʪʴ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʘʙʦ ʷʢ ʧʨʦʝʢʮʽʶ ʥʘ ʧʝʚʥʠʡ 

ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ [328].  

ʄʽʞ ʪʠʤ, ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʩʤʽʯʥʠʭ, ʝʥʜʦʛʝʥʥʠʭ, ʝʢʟʦʛʝʥʥʠʭ, ʪʝʭʥʦʛʝʥʥʠʭ ʪʘ 

ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ ʟʤʽʥʷʶʪʴʩʷ ʩʠʪʫʘʮʽʾ, ʚ ʷʢʠʭ ʽʩʥʫʶʪʴ ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ, ʪʦʙʪʦ 

ʟʤʽʥʶʶʪʴʩʷ ʧʨʦʮʝʩʠ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʚ ʥʴʦʤʫ ʽ ʚʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʩʪʘʥʫ 

ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʉʪʽʡʢʫ ʟʤʽʥʫ ʩʪʘʥʽʚ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʚ ʤʝʞʘʭ ʜʦʙʦʚʠʭ ʽ 

ʨʽʯʥʠʭ ʮʠʢʣʽʚ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʨʝʞʠʤʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤʠ [137]. 

ʅʘ ʜʫʤʢʫ ɯ. ʄʘʤʘʡ, ʟʤʽʥʫ ʧʨʦʮʝʩʽʚ (ʾʭ ʷʢʽʩʥʦʛʦ ʥʘʙʦʨʫ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ) ʧʨʦʪʷʛʦʤ 
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ʨʦʢʫ ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʤʽʥʫ ʩʪʨʫʢʪʫʨʠ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʩʪʘʥʽʚ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ɸʣʝ ʚʘʞʣʠʚʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʡ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʥʘ ʯʦʤʫ ʥʘʛʦʣʦʰʫʻ ʃ. ʄʘʣʠʰʝʚʘ [191]. 

ʆʪʞʝ ʟʤʽʥʘ ʩʪʘʥʽʚ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʟʦʚʥʽʰʥʽʤʠ, ʪʘʢ 

ʽ ʚʥʫʪʨʽʰʥʽʤʠ ʧʨʠʯʠʥʘʤʠ. ʎʽ ʟʤʽʥʠ ʟʫʤʦʚʣʝʥʽ ʨʠʪʤʽʯʥʽʩʪʶ ʡ ʧʝʨʽʦʜʠʯʥʽʩʪʶ 

ʧʨʦʮʝʩʽʚ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʩʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɿ ʮʠʤʠ 

ʧʨʠʯʠʥʘʤʠ ʧʦʚôʷʟʘʥʽ ʚʽʜʥʦʩʥʦ ʢʦʨʦʪʢʦʯʘʩʥʽ ʚʥʫʪʨʽʰʥʴʦʨʽʯʥʽ ʩʪʘʥʠ: 

ʚʥʫʪʨʽʰʥʴʦʜʦʙʦʚʠʡ, ʜʦʙʦʚʠʡ, ʧʦʛʦʜʥʠʡ (ʮʠʨʢʫʣʷʮʽʡʥʠʡ) ʯʠ ʝʥʜʦʛʝʥʥʦ-ʧʦʛʦʜʥʽ, 

ʚʥʫʪʨʽʰʥʴʦʩʝʟʦʥʥʽ, ʩʝʟʦʥʥʽ, ʨʽʯʥʽ [192]. 

ɼʦʙʦʚʽ ʩʪʘʥʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʻ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤʠ ʦʜʠʥʠʮʷʤʠ ʟ 

ʧʦʨʽʚʥʷʥʦ ʩʪʘʣʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ 

ʧʝʨʝʤʽʥʶʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʨʦʢʫ. ɼʦ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘʣʝʞʘʪʴ  ̔ʫʤʦʚʠ ʛʦʨʽʥʥʷ, 

ʘ ʚʽʜʧʦʚʽʜʥʦ, ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʞʝʞ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʜʘʥʠʭ ʩʪʘʥʘʭ. 

ʇʨʠ ʚʠʷʚ ̔ʧʽʨʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʧʨʦʛʥʦʟʫ ʾʭ 

ʇʅ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʘʢʪʫʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʷʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʣʽʩʦʚʽ 

ʧʦʞʝʞʽ ʽ ʢʦʞʥʫ ʟ ʮʠʭ ʧʦʞʝʞ ʩʧʽʚʩʪʘʚʠʪʠ ʟ ʣʘʥʜʰʘʬʪʥʠʤʠ ʪʘ ʧʦʛʦʜʥʠʤʠ 

ʫʤʦʚʘʤʠ, ʚʠʟʥʘʯʠʪʠ ʜʦʙʦʚʽ ʩʪʘʥʠ ʣʘʥʜʰʘʬʪʽʚ [37]. ʋ ʷʢʦʩʪʽ ʪʝʦʨʝʪʠʯʥʦʾ ʦʩʥʦʚʠ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʝʟʦʥʥʦʾ ʜʠʥʘʤʽʢʠ ʣʘʥʜʰʘʬʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʘ ʢʦʥʮʝʧʮʽʷ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʽ ʩʠʥʪʝʟʫ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʘ ʨʦʟʨʦʙʣʝʥʘ 

ʅ. ɹʝʨʫʯʘʰʚʽʣʽ [21]. ɺʫʟʣʦʚʦʶ ʦʜʠʥʠʮʝʶ ʚʠʩʪʫʧʘʻ ʜʦʙʦʚʠʡ ʩʪʘʥ ʧʨʠʨʦʜʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ï ʩʪʝʢʩ, ʽʩʥʫʚʘʥʥʷ ʷʢʦʛʦ ʟʫʤʦʚʣʝʥʝ ʩʝʟʦʥʥʦʶ ʨʠʪʤʽʢʦʶ, ʧʦʛʦʜʥʠʤʠ 

ʫʤʦʚʘʤʠ ʽ ʜʠʥʘʤʽʯʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ. 

ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʩʪʝʢʩʽʚ ʻ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʽ ʨʝʞʠʤ 

ʟʚʦʣʦʞʝʥʥʷ. 

ʉʪʦʩʦʚʥʦ ʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʚʠʜʽʣʷʶʪʴʩʷ ʪʘʢʽ ʛʨʘʜʘʮʽʾ ʩʪʝʢʩʽʚ [21]:  

1) ʤʦʨʦʟʥʽ (ʢʨʽʦʪʝʨʤʘʣʴʥʽ). ɼʣʷ ʥʠʭ ʧʨʠʪʘʤʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʝ 

0 ʦʉ ʪʘ ʚʤʽʩʪ ʫ ʜʝʷʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʚʦʣʦʛʠ ʫ ʪʚʝʨʜʦʤʫ ʚʠʛʣʷʜʽ; 

2) ʜʫʞʝ ʧʨʦʭʦʣʦʜʥʽ (ʥʘʥʦʪʝʨʤʘʣʴʥʽ). ɼʣʷ ʧʨʠʪʘʤʘʥʥʽ ʥʠʟʴʢʽ ʧʦʟʠʪʠʚʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ (1ï5 ʦʉ), ʟʘ ʷʢʠʭ ʬʫʥʢʮʽʦʥʫʶʪʴ ʣʠʰʝ ʤʘʣʦʚʠʤʦʛʣʠʚʽ ʜʦ ʪʝʧʣʘ 
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ʨʦʩʣʠʥʠ. ʇʨʦʮʝʩʠ ʙʽʦʛʝʥʥʦ ʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʡʞʝ ʧʦʜʘʚʣʝʥʽ. ʅʝʨʽʜʢʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʝ ʪʘʥʝʥʥʷ ʩʥʽʛʫ ʡ ʽʥʬʽʣʴʪʨʘʮʽʷ; 

3) ʧʨʦʭʦʣʦʜʥʽ (ʤʽʢʨʦʪʝʨʤʘʣʴʥʽ). ɺʠʟʥʘʯʘʁ ʪʩɹ ̫ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʧʦʚʽʪʨʷ (5ï10 ʦʉ), ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʘʢʪʠʚʥʦ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʣʠʰʝ 

ʪʨʘʚôʷʥʠʩʪʠʤ ʨʦʩʣʠʥʘʤ. ɹʽʣʴʰʽʩʪʴ ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʠʭ ʧʦʨʽʜ ʘʙʦ ʧʦʯʠʥʘʶʪʴ, 

ʘʙʦ ʟʘʢʽʥʯʫʶʪʴ ʩʚʦ ʁʘʢʪʠʚʥʫ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ. ʆʢʨʝʤʽ ʧʨʦʮʝʩʠ ʚʦʣʦʛʦʦʙʤʽʥʫ 

ʜʦʩʪʘʪʥʴʦ ʘʢʪʠʚʥʽ, ʘʣʝ ʧʦʢʘʟʥʠʢʠ ʪʨʘʥʩʧʽʨʘʮʽʾ ʡ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ 

ʥʠʟʴʢʽ; 

4) ʧʦʤʽʨʥʦ ʪʝʧʣʽ (ʤʝʟʦʪʝʨʤʘʣʴʥʽ). ʊʝʤʧʝʨʘʪʫʨʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 10ï15 ʦʉ. ʈʦʩʣʠʥʠ ʘʢʪʠʚʥʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʪʘ ʧʨʦʜʫʢʫʶʪʴ 

ʬʽʪʦʤʘʩʫ (ʙʽʣʴʰʝ ʚʩʴʦʛʦ ʫ ʙʦʨʝʘʣʴʥʠʭ ʣʘʥʜʰʘʬʪʘʭ). ʇʨʠʪʘʤʘʥʥʠʤʠ ʻ ʩʝʨʝʜʥʽ 

ʧʘʨʘʤʝʪʨʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ ʡ ʚʠʪʨʘʪʥʦʾ ʯʘʩʪʠʥʠ ʚʦʣʦʛʦʦʙʤʽʥʫ; 

5) ʪʝʧʣʽ (ʤʘʢʨʦʪʝʨʤʘʣʴʥʽ). ʇʨʠʪʘʤʘʥʥʽ ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ 

(15ï22 ʦʉ), ʥʘʡʚʠʱʘ ʧʦʪʫʞʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ 

ʚʠʪʨʘʪʥʦʾ ʯʘʩʪʢʠ ʚʦʣʦʛʦʦʙʤʽʥʫ ʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ; 

6) ʞʘʨʢʽ (ʤʝʛʘʪʝʨʤʘʣʴʥʽ). ɺʣʘʩʪʠʚʽ ʜʫʞʝ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ (ʙʽʣʴʰʝ 

22 ʦʉ). ʅʘʜʤʽʨʥʝ ʪʝʧʣʦ ʫ ʙʽʣʴʰʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʤʘʻ ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩʠ ʙʽʦʛʝʦʮʠʢʣʫ.  

ɿʘ ʫʤʦʚʘʤʠ ʟʚʦʣʦʞʝʥʥʷ ʩʪʝʢʩʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʘʢʽ ʛʨʫʧʠ: ʛʫʤʽʜʥʽ ï ʟ 

ʩʝʨʝʜʥʽʤ ʘʙʦ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʛʽʜʨʦʤʘʩ ʫ ʚʩʽʭ ʛʝʦʛʦʨʠʟʦʥʪʘʭ, ʩʝʤʠʛʫʤʽʜʥʽ ï 

ʜʝʷʢʠʡ ʜʝʬʽʮʠʪ ʛʽʜʨʦʤʘʩ ʚ ʦʜʥʦʤʫ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʛʝʦʛʦʨʠʟʦʥʪʘʭ, ʩʝʤʠʘʨʠʜʥʽ ï ʟ 

ʦʜʥʠʤ ʘʙʦ ʜʝʢʽʣʴʢʦʤʘ ʛʝʦʛʦʨʠʟʦʥʪʘʤʠ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʣʦʛʠ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʦʢʨʝʤʽ ʧʨʦʮʝʩʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʣʽʤʽʪʦʚʘʥʽ, ʘʨʠʜʥʽ ï ʧʦʚʥʠʡ ʜʝʬʽʮʠʪ ʚʦʣʦʛʠ ʟʘ ʚʩʽʤ ʚʝʨʪʠʢʘʣʴʥʠʤ ʧʨʦʬʽʣʝʤ, 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʨʦʮʝʩʠ ʘʙʽʦʛʝʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʝʢʩʪʨʘʛʫʤʽʜʥʽ ï ʦʜʠʥ ʘʙʦ 

ʜʝʢʽʣʴʢʘ ʛʦʨʠʟʦʥʪʽʚ, ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʛʽʜʨʦʤʘʩ ʥʘʜ ʨʝʰʪʦʶ ʛʝʦʤʘʩ, ʟʦʢʨʝʤʘ 

ʥʽʚʘʣʴʥʽ. 

ɺʠʜʽʣʷʶʪʴʩʷ ʟʠʤʦʚʽ (ʽʟ ʩʪʽʡʢʠʤ ʽ ʥʝʩʪʽʡʢʠʤ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠʚʦʤ), 

ʨʘʥʥʴʦʚʝʩʥʷʥʽ (ʜʦ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ), ʚʝʩʥʷʥʽ (ʧʦʯʘʪʦʢ ʚʝʛʝʪʘʮʽʾ 

ʪʨʘʚ'ʷʥʠʩʪʠʭ ʨʦʩʣʠʥ), ʧʽʟʥʴʦʚʝʩʥʷʥʽ (ʧʦʯʘʪʦʢ ʚʝʛʝʪʘʮʽʾ ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʠʭ 
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ʨʦʩʣʠʥ), ʣʽʪʥʽ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʚʝʛʝʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ), ʧʽʟʥʴʦʣʽʪʥʽ 

(ʧʦʞʦʚʪʽʥʥʷ ʣʠʩʪʷ), ʦʩʽʥʥʽ (ʣʠʩʪʦʧʘʜ), ʧʽʟʥʴʦʦʩʽʥʥʽ (ʧʽʩʣʷ ʣʠʩʪʦʧʘʜʘ, ʟʘʢʽʥʯʝʥʥʷ 

ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ) ʽ ʧʣʶʚʽʘʣʴʥʽ (ʟ ʜʦʱʝʤ) ʩʪʝʢʩʠ [193]. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʟ ʧʽʨʦʣʦʛʽʯʥʦʛʦ ʧʦʛʣʷʜʫ, ʛʦʣʦʚʥʘ ʨʦʣʴ 

ʟʘ ʨʝʞʠʤʦʤ ʟʚʦʣʦʞʝʥʥʷ ʥʘʣʝʞʠʪʴ ʩʝʤʠʘʨʠʜʥʽ, ʘʨʠʜʥʽ ʪʘ ʩʝʤʠʛʫʤʽʜʥʽ ʩʪʝʢʩʠ, ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ ï ʤʝʟʦʪʝʨʤʘʣʴʥʽ, ʤʘʢʨʦʪʝʨʤʘʣʴʥʽ ʪʘ ʤʝʛʘʪʝʨʤʘʣʴʥʽ 

[37, 312].  

ʅʝʨʽʜʢʦ, ʧʦʯʠʥʘʶʯʠ ʟ ʨʘʥʥʴʦʾ ʚʝʩʥʠ, ʥʘ ʍʘʨʢʽʚʱʠʥʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʩʝʤʠʛʫʤʽʜʥʽ ʩʪʝʢʩʠ, ʢʦʣʠ ʟʘ ʨʘʭʫʥʦʢ ʰʚʠʜʢʦʛʦ ʩʭʦʜʞʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʩʫʰʫʚʘʥʥʷ ʚʝʨʭʥʽʭ ˇʨʫʥʪʦʚʠʭ ʛʦʨʠʟʦʥʪʽʚ. ɺʦʜʥʦʯʘʩ ʜʦʩʠʪʴ 

ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʩʧʨʠʷʻ ʚʩʪʘʥʦʚʣʝʥʥʶ ʤʘʢʨʦʪʝʨʤʘʣʴʥʠʭ ʩʪʝʢʩʽʚ. ɺ 

ʮʠʭ ʫʤʦʚʘʭ ʚ ʰʪʫʯʥʠʭ ʥʝ ʟʘʭʘʨʘʱʝʥʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʩʪʚʦʨʶʶʪʴʩʷ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʜʣʷ ʟʘʛʦʨʷʥʴ ʤʠʥʫʣʦʨʽʯʥʠʭ ʪʨʘʚôʷʥʠʩʪʠʭ ʟʩʦʭʣʠʭ 

ʟʘʣʠʰʢʽʚ ʧʦʢʨʠʚʫ, ʩʫʭʦʛʦ ʣʠʩʪʷʥʦʛʦ ʦʧʘʜʫ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥ ̫ʇʅ 

ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʦʩʦʙʣʠʚʦ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ. ɼʦ ʮʴʦʛʦ ʜʦʜʘʻʪʴʩʷ ʪʘʢʦʞ ʧʦʯʘʪʦʢ 

ʘʢʪʠʚʥʦʛʦ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ.  

ʋʣʽʪʢʫ, ʧʨʠ ʝʥʝʨʛʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʚʝʛʝʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʇʅ ʫ ʣʽʩʘʭ 

ʟʥʠʞʫʻʪʴʩʷ. ʄʘʻ ʤʽʩʮʝ ʯʝʨʛʫʚʘʥʥʷ ʩʝʤʠʛʫʤʽʜʥʠʭ ʽ ʩʝʤʠʘʨʠʜʥʠʭ ʩʪʝʢʩʽʚ ʟ 

ʝʢʩʪʘʨʘʛʫʤʽʜʥʠʤʠ ʡ ʛʫʤʽʜʥʠʤʠ, ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʤʝʛʘʪʝʨʤʘʣʴʥʠʭ ʩʪʝʢʩʽʚ. ʋ 

ʜʘʥʠʡ ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʩʧʨʠʯʠʥʷʻʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, ʧʦʩʫʰʣʠʚʠʤʠ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʡ ʣʶʜʩʴʢʠʤ ʥʝʜʙʘʣʴʩʪʚʦʤ.  

ʅʘʦʩʪʘʥʢʫ ʣʽʪʘ ʡ ʧʦʯʘʪʢʫ ʦʩʝʥʽ, ʚʥʘʩʣʽʜʦʢ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʙʝʟʜʦʱʦʚʠʭ 

ʧʝʨʽʦʜʽʚ, ʫ ʣʽʩʘʭ ʥʘʩʪʘʶʪʴ ʩʝʤʠʛʫʤʽʜʥʽ (ʚʢʨʘʡ ʨʽʜʢʦ ʩʝʤʠʘʨʠʜʥʽ) ʩʪʝʢʩʠ, ʟ 

ʧʝʨʝʚʘʛʦʶ ʤʘʢʨʦʪʝʨʤʘʣʴʥʠʭ ʩʪʝʢʩʽʚ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦ .ʁ ʈʦʩʣʠʥʥʽʩʪʴ ʧʝʨʝʙʫʚʘʻ 

ʥʘ ʧʨʠʢʽʥʮʝʚʦʤʫ ʝʪʘʧʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʩʝʟʦʥʫ, ʥʝʨʽʜʢʦ ʤʘʻ ʤʽʩʮʝ ʥʝʩʪʘʯʘ ʚʦʣʦʛʠ ʡ 

ʇʅ ʫ ʣʽʩʘʭ ʟʨʦʩʪʘʻ. ʆʩʦʙʣʠʚʦ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʩʪʘʶʪʴ ʭʚʦʡʥʽ ʣʽʩʦʚʽ 

ʤʘʩʠʚʠ. 

ʆʪʞʝ ʘʥʘʣʽʟ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʝʨʝʚʘʞʘʶʯʘ ʯʘʩʪʢʘ 

ʧʦʞʝʞ ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʚʝʩʥʷʥʽ, ʧʽʟʥʴʦʚʝʩʥʷʥʽ, ʦʩʽʥʥʽ ʽ ʧʽʟʥʴʦʦʩʽʥʥʽ ʩʝʤʠʛʫʤʽʜʥʽ 
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ʤʘʢʨʦʪʝʨʤʘʣʴʥʽ ʩʪʝʢʩʠ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʦʢʨʝʤʽ 

ʚʠʩʥʦʚʢʠ. 

ʅʘʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʇʅ ʟ ʮʽʣʣʶ ʛʘʨʘʥʪʦʚʘʥʦʛʦ 

ʧʨʦʛʥʦʟʫ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʠ ʥʝʜʦʩʪʘʪʥʴʦ, 

ʱʦ ʧ̔ ʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʪʘ ʧʣʦʱʽ ʧʨʦʡʜʝʥʦʾ 

ʚʦʛʥʝʤ ʟʘ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ. 

ɼʦʙʦʚʽ ʩʪʘʥʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʻ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤʠ ʦʜʠʥʠʮʷʤʠ ʟ 

ʧʦʨʽʚʥʷʥʦ ʧʦʩʪʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʱʦ ʚʘʨʽʶʶʪʴ ʧʨʦʪʷʛʦʤ ʨʦʢʫ. ɼʦ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʣʝʞʘʪʴ ʽ ʫʤʦʚʠ ʛʦʨʽʥʥʷ, ʘ 

ʚʽʜʧʦʚʽʜʥʦ, ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʞʝʞ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʟʥʘʯʝʥʠʭ ʩʪʘʥʘʭ. ʆʪʞʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʜʦʙʦʚʠʭ ʩʪʘʥʽʚ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ (ʩʪʝʢʩʽʚ) ʥʝʩʝ ʫ ʩʦʙʽ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʡ ʜʦʟʚʦʣʷʻ 

ʫʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ. 

ʈʦʟʛʣʷʜ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ, ʩʚʽʜʯʠʪʴ, ʱʦ ʧʝʨʝʚʘʞʥʘ 

ʯʠʩʣʦ ʧʦʞʝʞ ʡ ʧʣʦʱʘ ʦʭʦʧʣʝʥʘ ʚʦʛʥʝʤ ʧʦʤʽʯʘʻʪʴʩʷ ʫ ʚʝʩʥʷʥʽ, ʧʽʟʥʴʦʚʝʩʥʷʥʽ, 

ʦʩʽʥʥʽ ʽ ʧʽʟʥʴʦʦʩʽʥʥʽ ʩʝʤʠʛʫʤʽʜʥʽ ʤʘʢʨʦʪʝʨʤʘʣʴʥʽ ʩʪʝʢʩʠ.  

ɺʠʷʚʣʝʥ ̔ ʚʽʜʤʽʥʥʦʩʪ ̔ ʜʦʙʦʚʠʭ ʩʪʘʥʽʚ ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʽʚ ʜʘʶʪʴ ʟʤʦʛʫ 

ʚʜʦʩʢʦʥʘʣʠʪʠ ʦʮʽʥʢʫ ʧʦʪʦʯʥʦʾ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʚ ʷʢʦʤʫ ʷʢ ʢʨʠʪʝʨʽʡ 

ʚʠʩʪʫʧʘʶʪʴ çʩʪʘʥʠ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚè. ɺʨʘʭʦʚʫʶʯʠ ʷʢʽʩʥʠʡ ʭʘʨʘʢʪʝʨ 

ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʞʝʞʫ, ʜʦʮʽʣʴʥʦ ʧʨʠ ʾʾ ʚʠʟʥʘʯʝʥʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʥʢ ʜʘʥʠʭ ʩʪʝʢʩʽʚ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ.  

 

2.2. ʈʠʟʠʢïʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʚʠʥʠʢʥʝʥʥʷ 

ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ  

 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʅʉ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʣʘʥʜʰʘʬʪʥʠʤʠ ʧʦʞʝʞʘʤʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʣʶʜʩʴʢʦʛʦ ʯʠʥʥʠʢʘ, ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʩʴʦʛʦʜʝʥʥʷ, 

ʢʦʣʠ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʪʠʩʢ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʧʦʩʪʽʡʥʦ ʧʦʩʠʣʶʻʪʴʩʷ [30, 35, 357]. 
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ɯʩʥʫʶʪʴ ʯʠʤʘʣʦ ʧʨʦʛʨʘʤ (ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʢʦʜʽʚ ʘʙʦ ʧʨʦʩʪʦ ʢʦʜʽʚ) ʟ̔ 

ʦʙʯʠʩʣʝʥʥ ̫ʨʠʟʠʢʽʚ, ʧʦʤʽʞ ʷʢʠʭ ʯʠ ʥʝ ʩʘʤʠʤ ʧʦʰʠʨʝʥʠʤ ʻ ʢʦʜ IRRAS [17, 320], 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʢʦʛʦ ʽ ʚʠʢʦʥʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʙʦʪʘ. ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ, ʥʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʜʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʚʠʥʠʢʥʝʥʥʽ ʽ ʭʦʜʽ ʧʦʞʝʞʽ ʫ 

ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʟʘ ʧʝʨʽʦʜ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʩʪʘʜʽʾ ʜʦ ʚʠʥʠʱʝʥʥʷ ʣʽʩʫ. ʇʽʜ ʯʘʩ 

ʚʠʟʥʘʯʝʥʥ ̫ ʜʘʥʠʭ ʧʦʜʽʡ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʨʽʘʣʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ 

çʇʨʦ ʩʪʘʥ ʪʝʭʥʦʛʝʥʥʦʾ ʽ ʧʨʠʨʦʜʥʦʾ ʙʝʟʧʝʢʠ ʚ ʋʢʨʘʾʥʽ ʟʘ 2010ï2017 ʨʨ.è [213]. 

ʇʦʤʽʞ ʤ̔ʦʚʽʨʥʠʭ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʜʚ̔ 

ʛʨʫʧʠ: ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɼʦ ʧʨʠʯʠʥ ʧʨʠʨʦʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʙʣʠʩʢʘʚʢʘ, ʩʘʤʦʩʧʘʣʘʭʫʚʘʥʥʷ ʪʦʱʦ, ʷʢʽ ʤʘʶʪʴ ʟʤʦʛʫ 

ʩʧʨʠʷʪʠ ʚʠʥʠʢʥʝʥʥʶ ʧʦʞʝʞ ʜʨʫʛʦʨʷʜʥʦ. 

ʉʝʨʝʜ ʧʨʠʧʫʩʪʠʤʠʭ ʧʨʠʯʠʥ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʠʜ̔ʣʝʥʦ ʧʽʜʧʘʣ, 

ʥʝʦʙʝʨʝʞʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟ̔ ʚʦʛʥʝʤ, ʧʫʩʪʦʱʽ ʜʽʪʝʡ, ʥʝʜʦʧʘʣʢʠ, ʽʩʢʨʠ ʚʽʜ 

ʘʚʪʦʤʦʙʽʣʷ ʯʠ/ʘʙʦ ʧʦʪʷʛʘ ʪʘ ʽʥʰ.̔ 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʧʝʨʝʣʽʢ ʬʘʢʪʦʨʽʚ ʪʘ ʦʙʩʪʘʚʠʥ, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʭʦʜʽ 

ʧʦʞʝʞʽ ʟʘ ʧʝʨʽʦʜ ʚʽʜ ʧʝʨʚʠʥʥʦʾ ʩʪʘʜʽʾ ʜʦ ʨʦʟʚʠʥʝʥʦʾ ʧʦʞʝʞʽ [56]: 

- ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ, ʩʝʨʝʜ ʷʢʠʭ ʚʽʜʟʥʘʯʝʥʦ ʧʽʜʚʠʱʝʥʫ ʪʝʤʧʝʨʘʪʫʨʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʡʦʛʦ ʩʫʭʽʩʪʴ, ʚʽʪʝʨ ʽ ʪ.ʽ.; 

- ʙʣʠʟʴʢʽʩʪʴ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʜʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʘʙʦ ʦʙôʻʢʪʽʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʦʢʨʝʤʘ, ʥʘʷʚʥʽʩʪʴ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʽ ʟʘʣʽʟʥʠʯʥʠʭ ʰʣʷʭʽʚ, ʪʘ 

ʥʘʷʚʥʽʩʪʴ ʩʤʽʪʪʻʟʚʘʣʠʱ ʪʘ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʽʜʭʦʜʽʚ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥ ɹʟʘ ʚʠʥʠʢʥʝʥʥʷʤ ʧʦʞʝʞ. ʊʘʢʦʞ, ʩʣʽʜ ʜʦ 

ʮʴʦʛʦ ʚʥʝʩʪʠ ʥʝʟʘʜʦʚʽʣʴʥʝ ʽʥʩʧʝʢʪʫʚʘʥʥʷ (ʙʽʣʴʰ ʟʘ ʚʩʝ ʫ ʧʦʩʫʰʣʠʚ ̔ʧʝʨʽʦʜʠ), 

ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʟ ʙʦʢʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶʚʘʥʥʷ (ʢʦʩʤʽʯʥʽ ʡ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ, ʪʨʘʥʩʧʦʨʪʥʽ ʦʙôʾʟʜʠ, 

ʢʘʣʘʥʯʽ ʪʦʱʦ); 

- ʚʽʜʩʫʪʥʽʩʪʴ (ʧʨʠʩʫʪʥʽʩʪʴ) ʣʶʜʝʡ. 

ɺʦʜʥʦʯʘʩ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʡʤʦʚʽʨʥʽ ʟʘʭʦʜʠ ʪʘ ʟʘʩʦʙʠ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ ʣʽʩʘʭ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʟʘ 

ʧʦʪʝʥʮʽʘʣʴʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʘʥʽʪʘʨʥʦ  ʁ
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ʩʠʪʫʘʮʽʻʶ ʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ (ʩʘʥʽʪʘʨʥʽ ʚʠʨʫʙʫʚʘʥʥʷ); ʧʨʝʚʝʥʪʠʚʥʽ 

ʧʨʦʪʠʧʦʞʝʞʥʽ ʟʘʭʦʜʠ (ʧʨʦʪʠʧʦʞʝʞʥʽ ʧʦʣʦʩʠ); ʚʯʘʩʥʝ ʧʨʠʙʫʪʪʷ ʧʦʞʝʞʥʦ-

ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ ʪʦʱʦ. 

ɺʘʛʦʤʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʚʪʨʫʯʘʥʥʷ ʣʶʜʝʡ ʫ ʭʽʜ ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʧʦʞʝʞ ʫ ʣʽʩʘʭ ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʧʫʩʪʠʤʠʭ ʧʨʦʚʠʥ ʧʨʠ ʮʴʦʤʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ 

ʚʠʜʽʣʠʣʠ ʧʦʞʝʞʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ: 

- ʨʦʟôʷʩʥʶʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʦʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ; 

- ʧʦʩʠʣʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; 

- ʚʯʘʩʥʠʡ ʪʘ ʽʥʪʝʥʩʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʽʥʩʧʝʢʪʦʨʩʴʢʦʛʦ ʩʢʣʘʜʫ; 

- ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʥʘʤʠ ʟʜʽʡʩʥʝʥʘ ʦʮʽʥʢʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʧʨʦʷʚʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʦʙʩʪʘʚʠʥ ʪʘ ʧʦʜʽʡ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ, ʨʦʟʚʠʪʢʫ 

ʪʘ ʧʦʰʠʨʝʥʥʶ ʧʦʞʝʞ  ̔ʚʠʟʥʘʯʝʥʘ ʾʭ ʚʘʞʣʠʚʽʩʪʴ ʚʽʜʩʦʪʢʦʚʦ [35, 56]. ʏʝʨʝʟ ʪʝ, 

ʱʦ ʦʢʨʝʤʽ ʧʨʠʯʠʥʠ ʥʝ ʚʽʜʥʘʡʰʣʠ ʚʽʜʙʠʪʪʷ ʚ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʯʘʩʪʢʦʚʦ 

ʦʮʽʥʢʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʠʟʥʘʯʘʣʘʩʴ ʝʢʩʧʝʨʪʥʠʤ ʤʝʪʦʜʦʤ. ʅʘʡʚʘʛʦʤʽʰʽ ʩʝʨʝʜ ʥʠʭ 

(ʨʠʩ. 2.1): 

- ʥʝʟʘʜʦʚʽʣʴʥʝ ʽʥʩʧʝʢʪʫʚʘʥʥʷ (ɸ20); 

- ʥʘʷʚʥʽʩʪʴ ʩʤʽʪʪʻʟʚʘʣʠʱ ʪʘ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʽʜʭʦʜʽʚ (ɸ12); 

- ʚʽʜʩʫʪʥʽʩʪʴ (ʧʨʠʩʫʪʥʽʩʪʴ) ʣʶʜʝʡ (ɸ11); 

- ʚʽʜʩʫʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶʚʘʥʥʷ (ɸ3); 

- ʧʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ (ɸ16); 

- ʥʝʩʚʦʻʯʘʩʥʝ ʧʨʠʙʫʪʪʷ ʧʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ (ɸ19). 

ʉʝʨʝʜ ʽʥʰʠʭ ʧʨʠʯʠʥ ʩʫʪʪʻʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʫ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥ,̔ ʚʦʥʠ ʥʝ 

ʤʘʶʪʴ. 
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ʈʠʩʫʥʦʢ 2.1 ï ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʥʝʙʘʞʘʥʠʭ ʦʙʩʪʘʚʠʥ ʪʘ ʧʦʜʽʡ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʚʠʥʠʢʥʝʥʥʶ, ʨʦʟʚʠʪʢʫ ʽ ʧʦʰʠʨʝʥʥʶ ʧʦʞʝʞʽ 

 

ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʤʠ ʧʦʙʫʜʫʚʘʣʠ ʜʝʨʝʚʦ 

ʚʽʜʤʦʚ ʤʦʜʝʣʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʫ ʣʽʩ̔ (ʨʠʩ. 2.2) ʪʘ ʧʨʦʚʝʣʠ ʨʦʟʨʘʭʫʥʢʠ ʟʛʽʜʥʦ 

ʟ ʧʨʝʜʩʪʘʚʣʝʥʦʶ ʤʝʪʦʜʠʢʦʶ [320]. 

ʈʦʟʨʘʭʫʥʦʢ ʚʘʞʣʠʚʦʩʪʽ ʙʘʟʠʩʥʠʭ ʧʦʜʽʡ ʜʦʧʫʩʢʘʻ ʟʨʦʙʠʪʠ ʧʝʚʥʽ ʚʠʩʥʦʚʢʠ: 

- ɸʥʘʣʽʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ ʛʝʥʝʨʫʚʘʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ 

ʨʦʟʨʽʟʽʚ ʫ ʢʽʣʴʢʦʩʪʽ 144 ʚʘʨʽʘʥʪʘ. 

- ʅʘʡʚʠʱʘ ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ ʣʽʩʘʭ, ʟʛʽʜʥʦ ʟ ʥʘʰʠʤʠ 

ʨʦʟʨʘʭʫʥʢʘʤʠ, ʟʚôʷʟʘʥʘ ʟ ʙʘʟʠʩʥʠʤʠ ʧʦʜʽʷʤʠ ʷʢ ʚʽʜʩʫʪʥʽʩʪʴ (ʧʨʠʩʫʪʥʽʩʪʴ) 

ʣʶʜʝʡ, ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʧʨʦʪʠʧʦʞʝʞʥʠʡ ʢʦʥʪʨʦʣʴ, ʧʽʜʧʘʣ, ʥʝʩʚʦʻʯʘʩʥʝ ʧʨʠʙʫʪʪʷ 

ʧʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʟ ʙʦʢʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. ʇʦʢʘʟʥʠʢ ʨʠʟʠʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ 21 %. 

- ɯʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʤʘʻ ʙʘʟʠʩʥʠʡ ʝʣʝʤʝʥʪ ï 

ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʧʨʦʪʠʧʦʞʝʞʥʠʡ ʢʦʥʪʨʦʣʴ ʣʽʩʽʚ. ʅʘʡʙʽʣʴʰ ʤ̔ʦʚʽʨʥʠʤ ʜʞʝʨʝʣʦʤ 

ʚʦʛʥʶ ʻ ʧʽʜʧʘʣ. ʇʨʠ ʮʴʦʤʫ ʩʫʪʪʻʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʧʦʞʝʞ ʤʘ ̒ʪʘʢʠʡ ʙʘʟʠʩʥʠʡ 

ʝʣʝʤʝʥʪ, ʷʢ ʥʝʩʚʦʻʯʘʩʥʝ ʧʨʠʙʫʪʪʷ ʧʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ. 
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- ʈʦʟʨʘʭʫʥʦʢ ʚʘʞʣʠʚʦʩʪʽ ʧʦʜʽʡ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʨʦʚʝʜʝʥʥʷ ʩʚʦʻʯʘʩʥʦʛʦ 

ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʧʝʨʽʦʜʫ ʻ 

ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʠʤ ʪʘ ʚʘʞʣʠʚʠʤ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.2 ï ɼʝʨʝʚʦ ʚʽʜʤʦʚ ʤʦʜʝʣʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʫ ʣʽʩʦʚʦʤʫ ʤʘʩʠʚʽ 

 

ʇʦʪʽʤ ʚʘʞʣʠʚʽ ʙʘʟʠʩʥʽ ʧʦʜʽʾ ʙʫʣʦ ʤʽʥʽʤʽʟʦʚʘʥʦ. ʇʽʩʣʷ ʟʤʽʥʠ ʜʘʥʠʭ, 

ʧʦʢʘʟʥʠʢ ʚʽʨʦʛʽʜʥʦʩʪʽ ʥʘʡʚʘʞʣʠʚʦʾ ʙʘʟʠʩʥʦʾ ʧʦʜʽʾ (ʥʝʟʘʜʦʚʽʣʴʥʠʡ 

ʧʨʦʪʠʧʦʞʝʞʥʠʡ ʢʦʥʪʨʦʣʴ) ʟʥʠʟʠʚʩʷ ʟ 50 % ʜʦ 1 %, ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʛʨʘʤʠ 

ʟʘʩʚʽʜʯʠʚ ʛʝʥʝʨʫʚʘʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʨʦʟʨʽʟʽʚ ʫ ʢʽʣʴʢʦʩʪʽ 144 ʚʘʨʽʘʥʪʘ. 

ʇʦʢʘʟʥʠʢ ʨʠʟʠʢʫ ʧʨʠ ʮʴʦʤʫ ʟʤʝʥʰʠʚʩʷ ʜʦ ʨʽʚʥʷ 1 %, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʙʘʟʠʩʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

ʆʙʯʠʩʣʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʧʦʜʽʡ ʚ ʯʝʨʛʦʚʠʡ ʨʘʟ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʧʨʦʚʝʜʝʥʥʷ 

ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʽʜ ʯʘʩ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʻ 
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ʥʘʡʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʠʤ ʪʘ ʚʘʞʣʠʚʠʤ ʫ ʟʘʧʦʙʽʛʘʥʥʽ ʚʠʥʠʢʥʝʥʥʷ ʅʉ ʚʠʢʣʠʢʘʥʠʭ 

ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ. 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʧʦʜʽʙʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʤʦʜʝʣʶʚʘʥʥʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʾʭ 

ʟʘʧʦʙʽʛʘʥʥʽ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʥʘ ʦʩʥʦʚʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. 

 

2.3 ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ 

 

ʅʝʙʝʟʧʝʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʧʦʚôʷʟʘʥʘ ʟ 

ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʥʘ ʥʠʭ ʪʘ ʘʚʘʨʽʡʥʠʭ ʚʠʢʠʜʽʚ (ʚʠʣʠʚʽʚ) ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡʥʦ ʭʽʤʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʤʝʞʽ ʦʙôʻʢʪʽʚ, ʪʦʤʫ ʱʦ ʥʘ 

ʙʣ̔ʴʰʦʩʪʽ ʽʟ ʥʠʭ ʟʙʝʨʽʛʘʻʪʴʩʷ ʙʘʛʘʪʦʜʦʙʦʚʠʡ ʟʘʧʘʩ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʆʪʞʝ, 

ʤʦʞʣʠʚʽ ʚʘʞʢʽ ʥʘʩʣʽʜʢʠ ʦʙʫʤʦʚʣʶʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʽ ʣʽʢʚʽʜʘʮʽʾ 

ʥʘʩʣʽʜʢʽʚ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʅʉ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʨʝʛʽʦʥʘʭ, ʤʽʩʪʘʭ ʪʘ 

ʽʥʰʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʨʦʟʤʽʱʝʥʦ 716 ʦʜʠʥʠʮʴ ʦʙôʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ 

ʥʝʙʝʟʧʝʢʠ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ, 

ʟʙʝʨʽʛʘʥʥʷʤ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʭʽʤʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. ʆʙôʻʢʪʽʚ ʧʝʨʰʦʛʦ 

ʩʪʫʧʝʥʶ ʥʝʙʝʟʧʝʢʠ ï 45 ʦʜʠʥʠʮʴ, ʦʙôʻʢʪʽʚ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʶ ʥʝʙʝʟʧʝʢʠ ï 103 

ʦʜʠʥʠʮʽ, ʦʙôʻʢʪʽʚ ʪʨʝʪʴʦʛʦ ʩʪʫʧʝʥʶ ʥʝʙʝʟʧʝʢʠ ï 116 ʦʜʠʥʠʮʴ, ʦʙôʻʢʪʽʚ ʯʝʪʚʝʨʪʦʛʦ 

ʩʪʫʧʝʥʶ ʥʝʙʝʟʧʝʢʠ ï 452 ʦʜʠʥʠʮʽ. ʋ ʟʦʥʘʭ ʤʦʞʣʠʚʦʛʦ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʚʥʘʩʣʽʜʦʢ ʧʦʞʝʞ, ʤʝʰʢʘʻ 7,5 ʤʣʥ. ʦʩʽʙ.  

ɺʘʛʦʤʦʶ ʜʽʷʣʴʥʽʩʪʶ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥ ̫ ʷʢ ʷʢʽʩʥʦʛʦ, ʪʘʢ ʽ ʢʽʣʴʢʽʩʥʦʛʦ 

ʘʥʘʣʽʟʫ  ̒ʚʽʜʙʽʨ ʧʨʦʙ ʨʝʯʦʚʠʥ ʜʣʷ ʘʥʘʣʽʟʫ. ɹʘʛʘʪʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʧʨʠʨʦʜʥʠʭ ʚʦʜ, ʛʘʟʽʚ. ʇʠʪʘʥʥʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʽʜ ʯʘʩ ʅʉ ʜʣʷ 

ʚʠʷʚʫ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʜʦʩʣʽʜʞʝʥʦ ʥʝ ʜʦʩʪʘʪʥʴʦ ʨʝʪʝʣʴʥʦ [190, 275].  

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʜʟʚʠʯʘʡʥʫ 

ʩʠʪʫʘʮʽʶ [356, 378, 341]. ɿʘ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʽʟʫ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʧʣʘʥ 
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ʨʦʙʦʪʠ. ʄʝʪʦʶ ʚʽʜʙʦʨʫ ʧʨʦʙ ʨʝʯʦʚʠʥ ʜʣʷ ʘʥʘʣʽʟʫ ʻ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʅʉ, ʧʝʨʝʜʫʩʽʤ ʮʝ ʚʠʚʯʝʥʥʷ ʟʨʘʟʢʽʚ ʧʨʦʙ ʫ ʣʘʙʦʨʘʪʦʨʽʾ.  

  ʆʢʨʽʤ ʪʦʛʦ, ʢʦʞʝʥ ʟʨʘʟʦʢ ʚʽʜʦʙʨʘʞʘʻ ʨʝʘʣʴʥʫ ʦʧʝʨʘʪʠʚʥʫ ʦʙʩʪʘʥʦʚʢʫ, 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʘʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. ʇʨʠ 

ʪʘʢʠʭ ʦʙʩʪʘʚʠʥʘʭ, ʽʩʥʫʻ ʧʽʜʩʪʘʚʘ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚʽʜʽʙʨʘʪʠ ʜʝʢʽʣʴʢʘ 

ʟʨʘʟʢʽʚ. ʆʩʦʙʣʠʚʦ ʮʝ ʚʘʞʣʠʚʦ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟ ʚʠʷʚʣʝʥʥ ̫ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ 

ʫ ʧʦʚʽʪʨʽ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʛʨʫʧʦʶ ʟ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʣʘʥ 

ʜʽʡ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʽʣʷʥʢʠ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ (ɼʦʜʘʪʦʢ ɽ). 

ʂʨʽʤ ʪʦʛʦ ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʝ ʡ ʙʝʟʧʝʯʥʝ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʨʘʟʢʽʚ 

ʜʦ ʣʘʙʦʨʘʪʦʨʽʾ. ʋ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʟʨʘʟʢʠ ʤʘʶʪʴ ʙʫʪʠ 

ʟʙʝʨʝʞʝʥʽ, ʦʩʢʽʣʴʢʠ ʤʦʞʫʪʴ ʬʽʛʫʨʫʚʘʪʠ ʷʢ ʨʝʯʦʚʽ ʜʦʢʘʟʠ ʧʽʜ ʯʘʩ ʨʦʟʩʣʽʜʫʚʘʥʥʷ. 

ʂʦʤʘʥʜʘ ʧʦ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʦʚʠʥʥʘ ʩʢʣʘʜʘʪʠʩʷ ʤʽʥʽʤʫʤ ʟ ʜʚʦʭ ʦʩʽʙ, ʟ ʦʩʦʙʠ 

ʷʢʘ ʚʽʜʙʠʨʘʻ ʟʨʘʟʢʠ ʪʘ ʧʦʤʽʯʥʠʢʘ. ʆʢʨʽʤ ʪʦʛʦ, ʪʨʝʪʷ ʦʩʦʙʘ ʢʦʦʨʜʠʥʫʻ ʟʚ'ʷʟʦʢ ʟ 

ʨʝʟʝʨʚʥʠʤ ʩʝʢʪʦʨʦʤ ʪʘ ʧʨʦʚʘʜʠʪʴ ʜʦʢʫʤʝʥʪʘʮʽʶ ʧʨʦʮʝʩʫ ʚʽʜʙʦʨʫ ʧʨʦʙ (ʚʽʜʝʦ, 

ʬʦʪʦ ʪʘ ʧʠʩʴʤʦʚʫ). ʆʙʦʚôʷʟʢʠ, ʱʦ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʠ ʟ ʚʽʜʙʦʨʫ 

ʧʨʦʙ, ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʤʽʥʶʚʘʪʠʩʷ. ʂʦʤʘʥʜʘ ʚʽʜʙʦʨʫ ʧʨʦʙ ʨʦʟʧʦʯʠʥʘʻ ʨʦʙʦʪʫ ʣʠʰʝ 

ʪʦʜʽ, ʢʦʣʠ ʛʦʪʦʚʘ ʩʧʝʮʽʘʣʴʥʘ ʛʨʫʧʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ. 

ʈʦʟʧʦʜʽʣ ʟʘʚʜʘʥʴ ʩʝʨʝʜ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʪʘʢ, ʱʦʙ ʧʦʩʪʽʡʥʦ 

ʙʫʚ ʦʜʠʥ çʯʠʩʪʠʡè ʯʣʝʥ ʢʦʤʘʥʜʠ (ʧʦʤʽʯʥʠʢ). ʏʣʝʥ ʢʦʤʘʥʜʠ ʷʢʠʡ ʚʽʜʙʠʨʘʻ ʟʨʘʟʢʠ 

(ʙʨʫʜʥʠʡ) ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʤʽʩʮʴ (ʪʦʯʦʢ) ʚʽʜʙʦʨʫ 

ʧʨʦʙ ʪʘ ʰʚʠʜʢʝ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʨʦʙʽʪ (ɼʦʜʘʪʦʢ ɽ). 

 ɿʘʚʜʘʥʥʷ çʯʠʩʪʦʛʦè ʯʣʝʥʘ ʢʦʤʘʥʜʠ ï ʧʽʜʛʦʪʦʚʢʘ ʽ ʧʝʨʝʜʘʯʘ ʤʘʪʝʨʽʘʣʽʚ 

(ʟʨʘʟʢʽʚ) ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʙʦʨʫ ʧʨʦʙ. ʗʢʱʦ ʢʦʤʘʥʜʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʣʠʰʝ ʟ ʜʚʦʭ ʦʩʽʙ, çʯʠʩʪʠʡè ʯʣʝʥ ʢʦʤʘʥʜʠ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʝʜʝʥʥʷ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʽʜʙʦʨʫ ʧʨʦʙ (ʤʘʨʢʫʚʘʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ, ʧʠʩʴʤʦʚʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʽ 

ʟʚ'ʷʟʦʢ). ʑʦʙ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, çʯʠʩʪʦʤʫè 

ʧʦʤʽʯʥʠʢʦʚʽ ʥʝ ʩʣʽʜ ʚʭʦʜʠʪʠ ʚ ʧʨʷʤʠʡ ʢʦʥʪʘʢʪ ʟʽ ʩʧʦʣʫʢʘʤʠ, ʷʢʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪ̔, ʩʢʣʘʜ ʢʦʤʘʥʜʠ ʤʦʞʝ ʙʫʪʠ ʟʙʽʣʴʰʝʥʠʡ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʪʫʘʮʽʾ. 

ɿʘʛʘʣʦʤ, ʜʣʷ ʧʨʦʮʝʜʫʨʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʥʘʩʪʫʧʥʦʛʦ [96]: 
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- ʟʨʘʟʦʢ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤ ʜʣʷ ʚʽʜʽʙʨʘʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʨʘʡʦʥʫ. 

ʋ ʢʨʘʡʥʴʦʤʫ ʚʠʧʘʜʫ, ʥʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʜʘʥʫ ʚʠʤʦʛʫ. ɿʨʘʟʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʪʚʝʨʜʠʤʠ, ʨʽʜʢʠʤʠ, ʛʘʟʦʧʦʜʽʙʥʠʤʠ ʘʙʦ ʧʘʨʦʧʦʜʽʙʥʠʤʠ. ʊʦʤʫ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫ ʯʘʩʪʠʥʫ ʟʨʘʟʢʘ; 

- ʧʨʦʙʽʨʢʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʦʚʠʥʥʽ ʙʫʪʠ ʯʠʩʪʠʤʠ ʡ 

ʤʽʮʥʠʤʠ. ɺʠʭʦʜʷʯʠ ʟ ʫʤʦʚ ʅʉ, ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʩʢʽʣʴʢʠ ʟʨʘʟʢʽʚ 

ʧʨʦʙ ʥʝʦʙʭʽʜʥʦ. ʇʨʠ ʚʠʪʽʢʘʥʥʽ ʥʝʚʽʜʦʤʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘʚʞʜʠ ʧʦʚʠʥʝʥ 

ʧʨʦʚʦʜʠʪʠʩʷ ʚʽʜʙʽʨ ʧʨʦʙ. 

ʇʨʠ ʅʉ ʚʽʜʙʽʨ ʧʨʦʙ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʨʦʚʝʜʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʧʽʜʪʚʝʨʜʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʙʝʟʧʝʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʪʘ ʩʧʨʠʷʪʠ ʾʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. 

ʇʦʪʽʤ ʫ ʧʨʦʮʝʩʽ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ: 

- ʜʚʘ ʟʨʘʟʢʘ (ʦʩʥʦʚʥʦʾ ʪʘ ʨʝʟʝʨʚʥʦʾ ʧʨʦʙ), ʚʟʷʪʽ ʫ ʧʝʚʥʦʤʫ ʤʽʩʮʽ, 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʻʤʥʦʩʪʷʭ (ʢʦʥʪʝʡʥʝʨʘʭ) ʡ ʯʽʪʢʦ ʧʦʟʥʘʯʝʥʽ ʚʽʜʧʦʚʽʜʥʠʤ 

ʯʠʥʦʤ, ʥʘʧʨʠʢʣʘʜ, ʥʦʤʝʨ ʟʨʘʟʢʘ, ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦʧʦʚʥʝʥʥʷʤʠ (ʦʩʥʦʚʥʠʡ ʟʨʘʟʦʢ) 

ʘʙʦ R (ʨʝʟʝʨʚʥʠʡ ʟʨʘʟʦʢ); 

- ʙʘʞʘʥʦ ʢʦʥʪʨʦʣʴʥʽ ʧʨʦʙʠ ʚʽʜʙʠʨʘʶʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʟʘʙʨʫʜʥʝʥʦʾ ʟʦʥʠ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʭʠʙʥʦ ʧʦʟʠʪʠʚʥʠʭ ʧʨʦʙ (ʦʮʽʥʢʘ ʦʩʥʦʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ); 

- ʟʨʘʟʢʠ ʧʦʚʠʥʥʽ ʥʘʜʘʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʝ ʦʙʩʪʝʞʝʥʥʷ ʨʦʟʩʽʶʚʘʥʥʷ ʨʝʘʛʝʥʪʫ 

(ʚʠʭʦʜʷʯʠ ʟ ʯʘʩʫ ʨʦʙʽʪ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ, ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʠʙʽʨʢʠ); 

- ʚʽʜʙʽʨ ʧʨʦʙ ʟ ʤʦʞʣʠʚʦʾ ʜʠʩʧʝʨʩʽʾ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʣʘʥʫ ʨʦʙʽʪ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʟʦʥʠ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʤʦʞʣʠʚʦʩʪʽ ʦʮʽʥʢʠ ʢʽʣʴʢʦʩʪʽ ʚʧʣʠʚʫ, 

ʷʢʽ ʟʘʟʥʘʣʠ ʦʩʦʙʠ. ʂʦʣʠ ʟʘ ʜʠʩʧʝʨʩʽʡʥʠʤʠ ʤʦʜʝʣʷʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʦʥʘ ʚʽʜʙʦʨʫ 

ʧʨʦʙ, ʪʝʞ ʧʨʠʡʤʘʶʪʴʩʷ ʜʦ ʫʚʘʛʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʥʽ ʧʨʦ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʫʤʦʚʠ; 

- ʷʢʱʦ ʜʞʝʨʝʣʦ ʚʠʢʠʜʫ ʚʠʷʚʣʝʥʦ, ʟʨʘʟʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʟʷʪʽ ʟʚʽʜʪʠ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʝʯʦʚʠʥʠ (ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʝʘʛʝʥʪʫ), (ʪʽʣʴʢʠ ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʭʽʤʽʯʥʽ). 

ɿʨʦʟʫʤʽʣʘ ʪʘ ʯʽʪʢʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʦʮʽʥʢʠ ʟʨʘʟʢʽʚ ʽ, ʦʪʞʝ, ʻ 

ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʮʝʩʫ ʚʽʜʙʦʨʫ ʧʨʦʙ. ʅʝʦʙʭʽʜʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ  ̔ʧʦʨʷʜʦʢ 

ʾʾ ʦʬʦʨʤʣʝʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʟʘʚʯʘʩʥʦ. 
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ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʨʘʟʢʽʚ ʤʘʨʢʫʶʪʴʩʷ ʦʢʨʝʤʽ ʧʨʦʙʽʨʢʠ (ʥʫʤʝʨʫʶʪʴʩʷ) ʘʙʦ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʷʨʣʠʢʠ (ʧʨʦʧʦʟʠʮʽʷ ʜʣʷ ʥʫʤʝʨʘʮʽʾ: ʣʽʮʝʥʟʽʡʥʠʡ ʥʦʤʝʨ 

ʧʣʶʩ ʩʝʨʽʡʥʠʡ ʥʦʤʝʨ). 

ɼʝʪʘʣʴʥʽʘh ʜʦʢʫʤʝʥʪʘʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʧʦʚʥʝʥʘ ʫ ʧʨʦʮʝʩʽ ʚʽʜʙʦʨʫ ʧʨʦʙ: 

ʤʽʩʮʝ, ʜʘʪʘ, ʯʘʩ ʚʟʷʪʪʷ ʟʨʘʟʢʘ, ʥʘʡʤʝʥʫʚʘʥʥʷ / ʢʦʤʘʥʜʘ ʚʽʜʙʦʨʫ, ʙʣʦʢ, ʧʦʛʦʜʘ ʡ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʥʦʩʷʪʴʩʷ ʫ ʜʘʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ. ɼʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʟʨʘʟʢʘ ï ʮʝ, ʥʘʧʨʠʢʣʘʜ, ʩʫʢʫʧʥʠʡ ʩʪʘʪʦʢ ʚʠʙʽʨʢʠ, 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʽʩʮʷ ʚʽʜʙʦʨʫ ʧʨʦʙ 

(ʟʘʛʠʙʣʽ ʪʚʘʨʠʥʠ, ʧʣʷʤʠ, ʜʠʤ ʽ ʪ.ʽ.). ʈʘʟʦʤ ʽʟ ʟʨʘʟʢʦʤ, ʜʦʢʫʤʝʥʪʘʮʽʷ ʚʽʜʧʦʚʽʜʥʦ 

ʥʘʜʩʠʣʘʻʪʴʩʷ ʜʦ ʣʘʙʦʨʘʪʦʨʽ.ʾ ʇʨʦʮʝʩ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʽʜʧʦʚʽʜʥʠʤ 

ʯʠʥʦʤ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʠʡ ʫ ʟʚʽʪʽ ʧʨʦ ʨʦʙʦʪʠ. ʂʨʽʤ ʪʦʛʦ, ʤʘʻ ʩʝʥʩ ʩʪʚʦʨʝʥʥʷ ʧʫʥʢʪʫ 

ʟʙʦʨʫ ʟʨʘʟʢʽʚ. 

ɿʘʟʚʠʯʘʡ, ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʧʦʚʥʠʡ ʟʚʽʪ ʧʨʦ 

ʧʦʛʦʜʥʽ ʫʤʦʚʠ. 

 ʆʢʨʽʤ ʧʠʩʴʤʦʚʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʤʘʻ ʩʝʥʩ ʚʝʩʪʠ ʚʽʜʝʦ- ʪʘ ʬʦʪʦʬʽʢʩʘʮʽʶ. 

ɿʘʚʯʘʩʥʦ ʩʣʽʜ ʨʦʟʨʦʙʠʪʠ ʜʽʾ ʱʦʜʦ ʚʠʚʝʟʝʥʥʷ  ̔ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʚʠʣʫʯʝʥʥʷ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

ɿʚʽʪ ʟ ʚʽʜʙʦʨʫ ʧʨʦʙ (ʬʦʨʤʘ ʚʽʜʙʦʨʫ ʧʨʦʙ) ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʫ 

ʽʥʬʦʨʤʘʮʽʶ:  

- ʜʘʪʫ (ʯʠʩʣʦ, ʤʽʩʷʮʴ ʪʘ ʨʽʢ); 

-  ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʩʦʙʫ, ʷʢʘ ʚʽʜʽʙʨʘʣʘ ʧʨʦʙʫ (ʧʨʽʟʚʠʱʝ, ʽʤ'ʷ ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ); 

- ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʦʩʦʙʘ ʧʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʦʾ ʢʦʤʘʥʜʠ /ʢʦʥʪʘʢʪʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʽʜʨʦʟʜʽʣʫ; 

- ʦʙʩʷʛ ʚʽʜʽʙʨʘʥʦʾ ʧʨʦʙʠ; 

- ʤʽʩʮʝ ʚʽʜʙʦʨʫ ʧʨʦʙʠ; 

- ʯʘʩ ʚʽʜʙʦʨʫ ʧʨʦʙʠ; 

- ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʧʽʜ ʯʘʩ ʚʽʜʙʦʨʫ ʧʨʦʙʠ; 

- ʚʠʜ ʧʨʦʙʠ; 

- ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʜʽʾ ʫ ʤʽʩʮʽ ʚʽʜʙʦʨʫ ʧʨʦʙʠ (ʟʘʛʠʙʝʣʴ ʪʚʘʨʠʥ, ʟʤʽʥʘ 

ʢʦʣʴʦʨʫ ʨʦʩʣʠʥʥʦʩʪʽ ʪʦʱʦ); 
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- ʢʨʝʩʣʝʥʥʷ ʤʽʩʮʷ ʚʽʜʙʦʨʫ ʧʨʦʙʠ. 

ɿʨʘʟʢʠ ʚʽʜʽʙʨʘʥʠʭ ʧʨʦʙ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʧʝʨʚʠʥʥʫ  ̔ʚʪʦʨʠʥʥʫ ʫʧʘʢʦʚʢʫ. 

ʇʝʨʚʠʥʥʘ ʫʧʘʢʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʢʦʥʪʝʡʥʝʨʘ (ʚʽʘʣʠ) - 

ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʛʦ. 

ɺʪʦʨʠʥʥʘ (ʟʦʚʥʽʰʥʷ) ʫʧʘʢʦʚʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʦʚʦʣʽ ʪʚʝʨʜʦʶ, ʥʘʧʨʠʢʣʘʜ, 

ʢʦʥʪʝʡʥʝʨ, ʢʘʨʪʦʥʥʘ ʯʠ ʧʦʣ̔ʝʪʠʣʝʥʦʚʘ ʫʧʘʢʦʚʢʘ ʟ ʤʘʨʢʫʚʘʥʥʷʤ. 

ʄʽʞ ʮʠʤʠ ʜʚʦʤʘ ʯʘʩʪʠʥʘʤʠ ʫʧʘʢʦʚʢʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʤʽʩʪʠʪʠ ʘʙʩʦʨʙʫʶʯʠʡ 

ʤʘʪʝʨʽʘʣ, ʱʦ ʟʜʘʪʥʠʡ ʧʦʚʥʽʩʪʶ ʧʦʛʣʠʥʘʪʠ ʨʽʜʠʥʫ. 

ʇʝʨʚʠʥʥʘ (ʚʥʫʪʨʽʰʥʷ) ʻʤʥʽʩʪʴ (ʫʧʘʢʦʚʢʘ) ʤʦʞʝ ʙʫʪʠ ʧʣʷʰʢʦʶ (ʟʽ ʩʢʣʘ 

ʘʙʦ ʧʣʘʩʪʠʢʫ), ʧʦʣʽʝʪʠʣʝʥʦʚʠʤ ʧʘʢʝʪʦʤ ʘʙʦ ʩʧʝʮʽʘʣʴʥʦʶ ʫʧʘʢʦʚʢʦʶ 

(ɼʦʜʘʪʦʢ ɽ). 

ʆʩʢʽʣʴʢʠ ʟʘʧʦʚʥʝʥʥʷ ʟʨʘʟʢʘ ʫ ʧʝʨʚʠʥʥʫ ʻʤʥʽʩʪʴ ʧʨʦʭʦʜʠʪʴ ʫ ʟʘʙʨʫʜʥʝʥʽʡ 

ʟʦʥʽ, ʟʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ ʻʤʥʦʩʪʽ ʧʦʚʠʥʥʘ ʧʨʦʡʪʠ ʧʨʦʮʝʩ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ. ʅʘ 

ʜʽʣʷʥʮʽ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʝʨʚʠʥʥʘ ʻʤʥʽʩʪʴ ʟʘʚʞʜʠ ʟʘʧʘʢʦʚʫʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʬʦʨʤʦʶ 

(ʟʚʽʪʦʤ) ʚʽʜʙʦʨʫ ʧʨʦʙ ʫ ʛʝʨʤʝʪʠʯʥʠʡ ʧʦʣʽʝʪʠʣʝʥʦʚʠʡ ʧʘʢʝʪ, ʱʦ ʦʧʝʯʘʪʫʻʪʴʩʷ. 

ʂʦʣʠ ʧʘʢʝʪ ʟ ʧʨʦʙʦʶ ʚʠʣʫʯʠʣʠ ʟ ʛʘʨʷʯʦʾ ʟʦʥʠ ʚʽʥ ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ʜʝʟʽʥʬʽʢʫʶʯʽ 

ʟʘʩʦʙʠ ʫ ʧʫʥʢʪʽ ʟʥʝʟʘʨʘʞʝʥʥʷ. ʉʘʤʽ ʟʨʘʟʢʠ ʧʨʦʙ ʥʝ ʧʦʚʠʥʥʽ ʚʩʪʫʧʘʪʠ ʫ ʢʦʥʪʘʢʪ 

ʟ̔ ʜʝʟʽʥʬʽʢʫʶʯʠʤʠ ʟʘʩʦʙʘʤʠ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʯʘʩʫ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ ʢʦʥʪʝʡʥʝʨ ʟʽ ʟʨʘʟʢʦʤ 

ʧʨʦʙʠ ʚʠʡʤʘʶʪʴ ʟ ʚʘʥʥʠ, ʧʦʚʝʨʭʥʶ ʩʫʰʘʪʴ ʽ ʫ ʧʫʥʢʪʽ ʟʙʦʨʫ ʧʨʦʙ ʟʨʘʟʢʠ 

ʧʦʤʽʱʘʶʪʴʩʷ ʫ ʚʪʦʨʠʥʥʫ (ʟʦʚʥʽʰʥʶ) ʫʧʘʢʦʚʢʫ. ʆʩʦʙʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʮʶ 

ʟʘʜʘʯʫ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʝʟʘʨʘʞʝʥʽʡ ʟʦʥʽ ʧʫʥʢʪʫ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ. 

ɿʘʧʘʢʦʚʘʥʠʡ ʟʨʘʟʦʢ ʧʨʦʙʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʦʢʨʝʤʦ ʚʽʜ ʽʥʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʚʽʜʙʦʨʫ ʧʨʦʙ. ɺʽʥ ʥʝ ʧʦʚʠʥʝʥ ʧʦʪʨʘʧʠʪʠ ʫ ʛʘʨʷʯʫ ʟʦʥʫ, ʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʭʦʣʦʜʥʽʡ 

ʟʦʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʣʶʯʘʻʪʴʩʷ ʧʝʨʝʭʨʝʩʥʝ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʙʠʨʘʪʠ ʟʥʝʟʘʨʘʞʝʥʽ ʧʨʦʙʽʨʢʠ ʜʣʷ ʧʨʦʙ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʝʟʘʢʪʠʚʘʮʽʾ ʧʨʦʙʽʨʦʢ ʟ ʧʨʦʙʘʤʠ, ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʯʦʚʠʥʫ ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʫ ʬʦʨʤʽ ʚʽʜʙʦʨʫ ʧʨʦʙ. 
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ʗʢʱʦ ʤʦʞʣʠʚʦ, ʚʠʙʽʨʢʘ ʧʽʜʦʟʨʽʣʠʭ (ʥʝʙʝʟʧʝʯʥʠʭ) ʨʝʯʦʚʠʥ ʧʨʠ ʚʽʜʙʦʨʽ ʧʨʦʙ 

ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʙʝʟ ʟʤʽʰʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʻ ʯʘʩʪʠʥʦʶ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʫ ʤʽʩʮʽ ʚʽʜʙʦʨʫ ʧʨʦʙ.  

ʂʦʣʠ ʢʽʣʴʢʽʩʪʴ ʧʽʜʦʟʨʽʣʦʾ (ʥʝʙʝʟʧʝʯʥʦʾ) ʨʝʯʦʚʠʥʠ ʥʝʚʝʣʠʢʘ, ʪʦ ʮʝʡ ʤʘʪʝʨʽʘʣ 

ʧʨʦʙʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʽʙʨʘʥʠʡ ʚ ʩʢʣʷʥʫ ʧʣʷʰʢʫ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. ʗʢʱʦ ʻ ʜʦʩʪʘʪʥʷ 

ʢʽʣʴʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʟʨʘʟʢʘ ʧʨʦʙʠ, ʥʝʦʙʭʽʜʥʦ ʧʦʤʽʩʪʠʪʠ ʥʝ ʤʝʥʰʝ 100 ʤʣ ʫ 

ʩʢʣʷʥʫ ʧʣʷʰʢʫ. ɺʝʣʠʢʽ ʟʨʘʟʢʠ ʧʨʦʙ ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʧʘʢʦʚʘʥʽ ʚ ʢʦʥʪʝʡʥʝʨ 

(ʥʘʧʨʠʢʣʘʜ, ʧʣʷʰʢʘ ʦʙ'ʻʤʦʤ 500 ʤʣ). ʃʦʧʘʪʢʦʶ, ʣʦʞʢʦʶ ʘʙʦ ʰʧʘʪʝʣʝʤ, ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʟʷʪʽ ʧʦʨʦʰʢʦʧʦʜʽʙʥʽ ʽ ʨʦʟʩʠʧʯʘʩʪʽ ʟʨʘʟʢʠ ʧʨʦʙ. ʊʠʛʝʣʴʥʽ ʢʣʽʱʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʧʽʜʽʙʨʘʪʠ ʤʘʣʝʥʴʢʽ ʢʘʤʝʥʽ ʡ ʧʨʝʜʤʝʪʠ, ʧʽʥʮʝʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʥʘʡʜʨʽʙʥʠʭ ʧʨʝʜʤʝʪʽʚ (ɼʦʜʘʪʦʢ ɽ). ʗʢʱʦ ʤʦʞʣʠʚʦ, ʪʝʤʧʝʨʘʪʫʨʫ ʚʩʽʭ ʤʘʪʝʨʽʘʣʽʚ 

ʩʣʽʜ ʧʝʨʝʚʽʨʷʪʠ ʽ ʟʘʧʠʩʫʚʘʪʠ ʮʽ ʜʘʥʽ. 

ɼʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʛʘʟʽʚ ʘʙʦ ʧʘʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʫʯʥʘ ʧʦʤʧʘ (ʥʘʩʦʩ) ʪʘ 

ʽʥʜʠʢʘʪʦʨʥʽ ʪʨʫʙʢʠ (ɼʦʜʘʪʦʢ ɽ). 

ʈʫʯʥʘ ʧʦʤʧʘ ï ʮʝ ʩʠʣʴʬʦʥʥʠʡ ʥʘʩʦʩ, ʚ ʷʢʦʤʫ ʟʨʘʟʦʢ ʧʦʚʽʪʨʷ ʧʨʦʢʘʯʫʻʪʴʩʷ 

ʯʝʨʝʟ ʛʘʟʦʚʠʤʽʨʶʚʘʣʴʥʫ ʪʨʫʙʢʫ ʧʨʠ ʩʪʠʩʥʝʥʥʽ/ʚʽʜʧʫʩʢʘʥʥʽ ʩʠʣʴʬʦʥʘ. ʂʦʨʧʫʩ 

ʥʘʩʦʩʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʠʣʴʬʦʥʽʚ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʧʨʠʪʠʩʢʘʶʪʴʩʷ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ 

ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ. ʂʦʣʠ ʩʠʣʴʬʦʥʠ ʚʽʜʧʫʩʢʘʶʪʴʩʷ, ʧʦʚʽʪʨʷ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʨʦʢʘʯʫʻʪʴʩʷ, ʽ ʟʨʘʟʦʢ ʚʠʤʽʨʶʚʘʥʦʛʦ ʛʘʟʫ ʚʪʷʛʫʻʪʴʩʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʫ 

ʪʨʫʙʢʫ.  

ɯʩʥʫʶʪʴ ʜʝʢʽʣʴʢʘ ʧʦʰʠʨʝʥʠʭ ʪʠʧʽʚ ʪʨʫʙʦʢ. 

ʇʨʦʙʽʨʢʠ ʟ ʩʠʣʽʢʘʛʝʣʝʤ, ʪʠʧʫ G. ʇʨʦʙʽʨʢʠ ʟ ʩʠʣʽʢʘʛʝʣʝʤ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʤʝʪʘʥʦʣʫ, ʬʝʥʦʣʽʚ, ʤʫʨʘʰʠʥʦʾ ʽ ʦʮʪʦʚʦʾ 

ʢʠʩʣʦʪ, 2-ʙʫʪʘʥʦʥʫ, ʥʽʪʨʦʙʝʥʟʦʣʫ, ʥʽʪʨʦʪʦʣʫʦʣʽʚ ʪʘ ʬʪʘʣʘʪʽʚ. 

ʊʨʫʙʢʠ ʤʽʩʪʷʪʴ ʧʦʣʽʤʝʨ ʟ ʚʠʩʦʢʦ ʩʧʝʮʠʬʽʯʥʦʶ ʧʦʚʝʨʭʥʝʶ ʽ ʰʠʨʦʢʦʶ 

ʩʤʫʛʦʶ ʘʜʩʦʨʙʮʽʡʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʧʝʨʰ ʟʘ ʚʩʝ ʜʣʷ ʥʽʪʨʦʛʣʽʮʝʨʠʥʫ, 

ʧʦʣʽʚʘʣʝʥʪʥʦʛʦ ʩʧʠʨʪʫ ʪʘ ʧʝʩʪʠʮʠʜʽʚ. ɺʧʣʠʚ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʥʘ ʪʨʫʙʠ ʜʫʞʝ 

ʥʠʟʴʢʘ. ɸʜʩʦʨʙʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥʠ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʫʙʩʪʘʥʮʽʾ. 

ʇʦʨʽʚʥʷʥʦ ʟ̔ ʚʘʞʢʠʤʠ ʡ ʥʝʣʝʪʫʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʣʝʛʢʽ ʪʘ ʩʠʣʴʥʦ ʣʝʪʢʽ 

ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʘʜʩʦʨʙʫʚʘʪʠʩʷ ʣʠʰʝ ʫ ʥʝʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ. 
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ɼʣʷ ʧʦʜʘʯʽ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʪʨʫʙʢʠ ʥʝʦʙʭʽʜʥʠʡ ʥʘʩʦʩ. ʂʦʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʫʯʥʠʡ ʥʘʩʦʩ, ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʡʦʛʦ ʛʝʨʤʝʪʠʯʥʽʩʪʴ. ʊʦʤʫ 

ʚ ʥʘʩʦʩ ʚʩʪʘʚʣʷʻʪʴʩʷ ʥʝʚʽʜʢʨʠʪʘ ʪʨʫʙʢʘ, ʥʘʩʦʩ ʩʪʠʩʢʘʻʪʴʩʷ (ʥʘʩʢʽʣʴʢʠ ʮʝ 

ʤʦʞʣʠʚʦ) ʚ ʪʘʢʦʤʫ ʧʦʣʦʞʝʥʥʽ ʩʠʣʴʬʦʥʠ ʧʦʚʠʥʥʽ ʟʘʣʠʰʘʪʠʩʷ ʜʦ ʪʨʴʦʭ ʭʚʠʣʠʥ. 

ʗʢʱʦ ʥʘʩʦʩ ʥʝʩʧʨʘʚʥʠʡ, ʩʠʣʴʬʦʥʠ ʧʦʚʝʨʥʫʪʴʩʷ ʫ ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ ʨʘʥʽʰʝ 

ʮʴʦʛʦ ʯʘʩʫ, ʧʨʠ ʮʴʦʤʫ ʥʘʩʦʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ ʥʝ ʤʦʞʥʘ 

(ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʾ). 

ʋ ʢʦʞʥʽʡ ʪʦʯʮʽ ʚʽʜʙʦʨʫ ʧʨʦʙ ʟʘʚʞʜʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʟʷʪʽ ʜʚʘ ʟʨʘʟʢʠ, ʦʜʠʥ 

ʟʨʘʟʦʢ ʟ ʦʜʥʠʤ ʩʪʠʩʢʘʥʥʷʤ ʥʘʩʦʩʘ, ʘ ʧʦʪʽʤ ʦʜʠʥ ʟʨʘʟʦʢ ʟ ʜʝʩʷʪʴʤʘ ʩʪʠʩʢʘʥʥʷʤʠ 

ʟʘ ʪʠʭ ʞʝ ʫʤʦʚ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʚʽʜʙʦʨʫ ʧʨʦʙ ʧʨʦʮʝʜʫʨʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʫʟʛʦʜʞʝʥʘ ʟ 

ʝʢʩʧʝʨʪʦʤ. 

ɼʦ ʧʦʯʘʪʢʫ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʧʽʩʣʷ ʢʦʥʩʫʣʴʪʘʮʽʾ ʟ ʝʢʩʧʝʨʪʦʤ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠʩʷ, ʷʢʽ ʪʨʫʙʢʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʚʽʜʙʦʨʽ ʧʨʦʙ, ʽ ʜʦ ʷʢʦʾ 

ʣʘʙʦʨʘʪʦʨʽʾ (ʫʩʪʘʥʦʚʠ) ʾʭ ʟʜʘʚʘʪʠ ʥʘ ʘʥʘʣʽʟ. 

ɺ ʧʫʥʢʪʽ ʟʙʦʨʫ ʧʨʦʙ ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʣʘʥʫʶʯʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʱʦʜʦ 

ʨʦʙʽʪ ʟ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʘ ʪʘʢʦʞ ʟʘʧʦʚʥʝʥʽ ʬʦʨʤʠ ʧʨʦʙ. ʆʢʨʽʤ ʧʝʨʝʚʽʨʢʠ 

ʧʣʘʥʫʶʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʟʘʧʦʚʥʝʥʠʭ ʬʦʨʤ ʧʨʦʙ ʪʘ ʟʚʽʨʢʠ ʜʘʥʠʭ, ʧʫʥʢʪ ʟʙʦʨʫ 

ʧʨʦʙ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʚʠʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʟʨʘʟʢʽʚ ʧʨʦʙ ʤʽʞ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ 

ʣʘʙʦʨʘʪʦʨʽʷʤʠ. ʋʩʽ ʮʽ ʧʨʦʮʝʜʫʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʯʽʪʢʠʤʠ ʡ ʟʨʦʟʫʤʽʣʠʤʠ. ʈʘʟʦʤ ʟ 

ʧʝʨʩʦʥʘʣʦʤ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʟʘʙʨʫʜʥʝʥʠʡ, ʟʨʘʟʢʠ ʧʨʦʙ ʧʦʚʠʥʥʽ ʧʨʦʡʪʠ 

ʜʝʢʦʥʪʘʤʽʥʘʮʽʶ. ʉʘʤ ʤʘʪʝʨʽʘʣ ʟʨʘʟʢʘ ʥʝ ʧʦʚʠʥʝʥ ʢʦʥʪʘʢʪʫʚʘʪʠ ʟ ʨʝʯʦʚʠʥʘʤʠ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʝʢʦʥʪʘʤʽʥʘʮʽʽ. 

ʇʨʦʙʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʠʭ ʨʝʯʦʚʠʥ ʙʝʨʫʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʧʘʜʢʦʚʦʛʦ ʘʙʦ 

ʥʘʚʤʠʩʥʦʛʦ ʚʠʚʽʣʴʥʝʥʥʷ ʪʘʢʠʭ ʨʝʯʦʚʠʥ, ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʝʧʽʜʝʤʽʾ ʯʠ 

ʥʝʟʚʠʯʘʡʥʦʛʦ ʩʧʘʣʘʭʫ ʷʢʦʛʦʩʴ ʟʘʭʚʦʨʶʚʘʥʥʷ.  

ʅʉ ʟ ʙʽʦʣʦʛʽʯʥʦʾ ʟʘʛʨʦʟʠ ʫʢʨʘʡ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, 

ʦʩʢʽʣʴʢʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʭʽʤʽʯʥʠʭ ʘʙʦ ʨʘʜʽʦʘʢʪʠʚʥʠʭ (ʷʜʝʨʥʠʭ) ʟʘʛʨʦʟ, 

ʚʠʷʚʣʝʥʥʷ ʥʘ ʤʽʩʮʽ ʡʤʦʚʽʨʥʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʜʦ 

ʮʴʦʛʦ ʥʝ ʚʜʘʚʘʣʦʩʷ. ʑʦʙ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʧʦʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʘʙʦ 
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ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ, ʥʝʦʙʭʽʜʥʽ ʢʦʥʢʨʝʪʥʽ ʧʨʦʮʝʜʫʨʠ ʚʽʜʙʦʨʫ 

ʧʨʦʙ. 

ʅʘʡʙʽʣʴʰʠʡ ʨʠʟʠʢ ʟʘʨʘʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ï ʯʝʨʝʟ ʜʠʭʘʣʴʥʽ 

ʰʣʷʭʠ ʪʘ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ, ʧʨʠ ʩʧʦʞʠʚʘʥʥʽ ʾʞʽ ʪʘ ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʫ ʰʢʽʨʫ. 

ʆʪʞʝ, ʟʘʭʠʩʪ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʪʘ ʦʯʝʡ ʧʦʚʠʥʝʥ ʤʘʪʠ ʧʨʽʦʨʠʪʝʪ. ʅʝʦʙʭʽʜʥʦ 

ʟʘʭʠʩʪʠʪʠ ʪʽʣʦ ʚʽʜʧʦʚʽʜʥʠʤ ʦʜʷʛʦʤ. ʅʘ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʦʧʝʨʘʮʽʾ ʧʦʚʠʥʥʦ 

ʧʝʨʝʜʙʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʟʘʭʠʩʥʠʡ ʦʜʷʛ ʪʘ ʡʦʛʦ ʨʝʛʫʣʷʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʦʧʝʨʘʮʽʾ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʧʨʘʚʠʣʴʥʽʡ ʜʝʟʘʢʪʠʚʘʮʽʾ ʡ ʟʥʷʪʪʶ 

ʟʘʭʠʩʥʦʛʦ ʦʜʷʛʫ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʥʝʚʽʜʦʤʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʘʚʪʦʥʦʤʥʽ ʜʠʭʘʣʴʥʽ ʘʧʘʨʘʪʠ (ɼʦʜʘʪʦʢ ɽ). ʟ ʛʘʟʦʥʝʧʨʦʥʠʢʥʠʤʠ ʟʘʭʠʩʥʠʤʠ 

ʢʦʩʪʶʤʘʤʠ. ʗʢʱʦ ʥʝʙʝʟʧʝʯʥʘ ʨʝʯʦʚʠʥʘ ʽ ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜʦʤʽ, ʨʽʚʝʥʴ 

ʟʘʭʠʩʪʫ ʤʦʞʝ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ, ʱʦ ʧʦʣʝʛʰʫ ̒ ʨʦʙʦʪʫ 

ʧʝʨʩʦʥʘʣʫ. 

ʈʽʟʥʽ ʷʢʦʩʪʽ ʙʝʟʣʽʯʽ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚʠʢʣʶʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ.  

ʇʨʠ ʟ'ʷʩʫʚʘʥʥ,̔ ʯʠ ʤʦʞʣʠʚʦ ʫ ʨʘʟʽ ʧʝʚʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʧʨʦʚʝʩʪʠ ʫʩʧʽʰʥʫ 

ʜʝʟʘʢʪʠʚʘʮʽʶ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʥʦʛʦ ʢʦʩʪʶʤʘ, ʩʣʽʜ ʧʨʦʢʦʥʩʫʣʴʪʫʚʘʪʠʩʷ ʟ ʝʢʩʧʝʨʪʦʤ. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʟʦʚʥʽʰʥʻ ʟʘʙʨʫʜʥʝʥʥʷ ʦʙ'ʻʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʽʜʙʦʨʫ 

ʧʨʦʙ, ʨʝʪʝʣʴʥʘ ʧʨʦʤʠʚʢʘ ʪʝʧʣʦʶ ʚʦʜʦʶ ʟ ʜʝʟʽʥʬʽʢʫʶʯʠʤʠ ʟʘʩʦʙʘʤʠ (ʧʦʚʝʨʭʥʝʚʦ-

ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ) ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʻ ʥʘʡʢʨʘʱʦʶ ʨʝʢʦʤʝʥʜʘʮʽʻʶ 

(ɼʦʜʘʪʦʢ ɽ). ʊʝ ʞ ʩʘʤʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ ʟʘʭʠʩʥʦʛʦ ʦʜʷʛʫ ʧʝʨʩʦʥʘʣʫ. 

ʇʦʞʝʞʘ ʯʠ ʘʚʘʨʽʷ ʥʘ ʆʇʅ ʩʪʚʦʨʶʻ ʟʥʘʯʥʫ ʟʘʛʨʦʟʫ ʷʢ ʜʣʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʝʨʩʦʥʘʣʫ, ʪʘʢ ʽ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ɺʝʣʠʯʠʥʘ ʮʽʻʾ ʥʝʙʝʟʧʝʢʠ ʪʠʤ ʙʽʣʴʰʘ, ʯʠʤ ʚʠʱʝ 

ʩʪʫʧʽʥʴ ʪʦʢʩʠʯʥʦʩʪʽ ʅʍʈ. 

ʇʽʜ ʯʘʩ ʅʉ ʥʘ ʭʽʤʽʯʥʦ ʥʝʙʝʟʧʝʯʥʦʤʫ ʦʙôʻʢʪʽ ʚʠʢʦʥʫʶʪʴ ʦʮʽʥʢʫ ʭʽʤʽʯʥʦʾ 

ʦʙʩʪʘʥʦʚʢʠ ʪʘ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʨʦʚʦʜʷʪʴ ʩʧʝʮʽʘʣʴʥʫ ʦʙʨʦʙʢʫ ʥʝ ʣʠʰʝ ʨʦʙʦʯʦʛʦ 

ʧʝʨʩʦʥʘʣʫ, ʘ ʪʘʢʦʞ ʽ ʧʦʩʪʨʘʞʜʘʣʦʛʦ ʥʘʩʝʣʝʥʥʷ.    

ʉʧʝʮʽʘʣʴʥʘ ʦʙʨʦʙʢʘ ʮʝ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʨʘʜʽʘʮʽʡʥʦʛʦ, 

ʭʽʤʽʯʥʦʛʦ, ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʚʽʜʥʦʚʣʝʥʥʷ 
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ʛʦʪʦʚʥʦʩʪʽ ʪʝʭʥʽʢʠ, ʪʨʘʥʩʧʦʨʪʫ ʽ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʬʦʨʤʫʚʘʥʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ 

ʟʘʚʜʘʥʴ ʟ ʧʨʦʚʝʜʝʥʥʷ ʨʷʪʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʪʘ ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ.  

ʅʘ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʩʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʚʝʜʝʥʥʷ ʧʦʚʥʦʾ ʩʧʝʮʽʘʣʴʥʦʾ ʦʙʨʦʙʢʠ 

[275] (ɼʦʜʘʪʦʢ ɽ). 

ʆʜʥʘʢ, ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʤʽʩʪʠʪʴ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʣʽʢʚʽʜʘʮʽʶ 

ʥʘʩʣʽʜʢʽʚ ʅʉ ʥʘ ʭʽʤʽʯʥʦ ʥʝʙʝʟʧʝʯʥʦʤʫ ʦʙôʻʢʪʽ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʥʝʜʦʣʽʢʽʚ ʻ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʨʦʟʛʦʨʪʘʥʥʷ ʨʘʡʦʥʫ ʧʦʚʥʦʾ ʩʧʝʮʽʘʣʴʥʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʩʚʦʻʯʘʩʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʦʪʝʨʧʽʣʠʭ  ̔ʤʽʥʽʤʽʟʘʮʽʶ ʥʘʩʣʽʜʢʽʚ ʧʦʜʽʾ ʨʘʜʽʘʮʽʡʥʦʛʦ, ʭʽʤʽʯʥʦʛʦ ʡ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ.  

ʊʦʤʫ, ʥʘʤʠ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʩʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʣʷʥʢʠ 

ʧʝʨʚʠʥʥʦʾ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ [275] (ʨʠʩ. 2.3, ɼʦʜʘʪʦʢ ɽ). 

ɼʘʥʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʟʤʝʥʰʠʪʠ ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʪʝʨʧʽʣʠʭ. ɿʘʙʝʟʧʝʯʫʻ: ʩʚʦʻʯʘʩʥʠʡ ʦʙʣʽʢ, ʤʘʨʢʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʦʛʦ 

ʦʜʷʛʫ; ʦʙʣʽʢ ʧʦʪʝʨʧʽʣʠʭ; ʙʝʟʧʝʨʝʙʽʡʥʫ ʧʦʜʘʯʫ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ; ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ; ʤʝʜʠʯʥʝ ʩʦʨʪʫʚʘʥʥʷ; ʝʚʘʢʫʘʮʽʶ ʧʦʪʝʨʧʽʣʠʭ ʫ ʤʝʜʠʯʥʽ ʟʘʢʣʘʜʠ. 

ʊʘʢʦʞ ʩʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʣʷʥʢʠ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʜʝʢʦʥʪʘʤʽʥʘʮʽʡʥʝ ʩʦʨʪʫʚʘʥʥʷ. ɿʦʢʨʝʤʘ, ʨʦʟʧʦʜʽʣʠʪʠ ʧʦʪʝʨʧʽʣʠʭ ʥʘ ʪʠʭ, ʫ ʷʢʠʭ 

ʥʘʷʚʥʽ ʦʟʥʘʢʠ ʚʧʣʠʚʫ ʥʝʙʝʟʧʝʯʥʠʭ ʯʠʥʥʠʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ, ʪʘ ʪʠʭ, ʫ ʷʢʠʭ ʚʦʥʠ 

ʚʽʜʩʫʪʥʽ. ɿʘʙʨʫʜʥʝʥʽ ʧʦʪʝʨʧʽʣʽ ʪʝʨʤʽʥʦʚʦ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ  ̔ ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʜʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ. ʇʦʪʝʨʧʽʣʽ, ʫ ʷʢʠʭ ʚʽʜʩʫʪʥʽ ʥʘ̫ʚʥʽ ʦʟʥʘʢʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʙʦ ʡʦʛʦ ʚʧʣʠʚʫ, ʥʘʧʨʘʚʣʷʶʪʴʩʷ ʜʦ ʤʘʡʜʘʥʯʠʢʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʘʙʦ 

ʣʽʢʫʚʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 
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 ɼ̔ ʣʷʥʢʠ ʧʝʨʚʠʥʥʦʾ 

ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ 

 

     

ʏʝʨʚʦʥʘ ʟʦʥʘ  ɾʦʚʪʘ ʟʦʥʘ  ɿʝʣʝʥʘ ʟʦʥʘ 
     

¶ ʨʦʟʚʽʜʢʘ 

 ¶ ʙʝʟʧʦʩʝʨʝʜʥʻ 

ʢʝʨʽʚʥʠʮʪʚʦ ʨʦʙʦʪʘʤʠ ʟ 

ʣʽʢʚʽʜʘʮʽʾ 

 ¶ ʙʽʣʴʰ ʜʝʪʘʣʴʥʝ 

ʤʝʜʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʪʘ 

ʩʦʨʪʫʚʘʥʥʷ ʪʨʘʚʤʦʚʘʥʠʭ 

¶ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ (ʫ 

ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʞʝʞʽ) 

 

¶ ʚʣʘʰʪʫʚʘʥʥʷ ʧʫʥʢʪʫ 

ʧʝʨʚʠʥʥʦʾ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ 

 ¶ ʥʝʚʽʜʢʣʘʜʥʘ 

ʤʝʜʠʯʥʘ ʜʦʧʦʤʦʛʘ ʪʘ ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʛʦʩʧʽʪʘʣʽʟʘʮʽʷ 

¶ ʨʷʪʫʚʘʥʥʷ ʣʶʜʝʡ;  

 

¶ ʤʝʜʠʯʥʝ ʩʦʨʪʫʚʘʥʥʷ 

ʪʘ ʤʘʨʢʫʚʘʥʥʷ ʟʥʝʟʘ-

ʨʘʞʝʥʠʭ ʧʦʩʪʨʘʞʜʘʣʠʭ 

 ¶ ʚʣʘʰʪʫʚʘʥʥʷ 

ʧʫʥʢʪʫ ʟʙʦʨʫ 

ʝʚʘʢʫʡʦʚʘʥʠʭ 

¶ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ 

ʜʦʧʦʤʦʛʠ 

  ¶ ʚʠʚʯʝʥʥʷ/ʘʥʘʣʽʟ 

ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʽʥʮʠʜʝʥʪ 

¶ ʝʚʘʢʫʘʮʽʷ ʣʶʜʝʡ ʟ 

ʤʽʩʮʷ ʽʥʮʠʜʝʥʪʫ ʪʘ 

ʧʝʨʝʜʘʯʘ ʾʭ ʧʨʘʮʽʚʥʠʢʘʤ 

ʰʚʠʜʢʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ 

 
¶ ʟʘʭʠʩʪ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʮʽʥʥʦʩʪʝʡ (ʩʦʨʪʫʚʘʥʥʷ, 

ʧʘʢʫʚʘʥʥʷ, ʤʘʨʢʫʚʘʥʥʷ ʽ  

ʟʙʝʨʽʛʘʥʥʷ) 

 
¶ ʚʣʘʰʪʫʚʘʥʥʷ 

ʧʫʥʢʪʫ ʚʽʜʧʦʯʠʥʢʫ ʪʘ 

ʥʘʜʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʜʦʧʦʤʦʛʠ 

¶ ʣʦʢʘʣʽʟʘʮʽʷ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ 

 

¶ ʧʨʦʚʝʜʝʥʥʷ ʽʥʰʠʭ 

ʜʦʧʦʤʽʞʥʠʭ ʟʘʭʦʜʽʚ 

 ¶ ʩʧʝʮʽʘʣʴʥʘ 

ʦʙʨʦʙʢʘ ʘʚʘʨʽʡʥʦ-

ʨʷʪʫʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ʥʘ 

ʤʝʞʽ);  

¶ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ 

ʽʥʮʠʜʝʥʪ 

   ¶ ʦʨʛʘʥʽʟʘʮʽʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʰʪʘʙʫ ʟ 

ʣʽʢʚʽʜʘʮʽʾ ʽʥʮʠʜʝʥʪʫ ʪʘ 

ʧʦʩʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

    ¶ ʨʦʟʤʽʱʝʥʥʷ  

ʨʝʟʝʨʚʥʠʭ ʩʠʣ ʪʘ ʟʘʩʦʙʽʚ 

 

ʈʠʩʫʥʦʢ 2.3 ï ʉʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʣʷʥʢʠ ʧʝʨʚʠʥʥʦʾ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ 

 

ʆʧʝʨʘʪʠʚʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʨʧʽʣʠʭ ʟ ʥʘʷʚʥʽʩʪʶ ʩʠʤʧʪʦʤʽʚ ʪʘ ʦʟʥʘʢ ʜʽʾ 

ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʫ ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʜʽʡ ʽʟ 

ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʪʝʨʧʽʣʠʭ. 

ʅʘʜʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʩʭʝʤʘ ʧʨʦʮʝʩʫ ʩʧʝʮʽʘʣʴʥʦʾ ʦʙʨʦʙʢʠ 

ʜʦʟʚʦʣʷʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦ ʟʤʝʥʰʠʪʠ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʪʝʨʧʽʣʠʭ, ʘ 

ʪʘʢʦʞ ʟʤʝʥʰʠʪʠ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʤʝʞʽ çʪʝʧʣʦʾè  ̔ çʭʦʣʦʜʥʦʾè ʟʦʥ ʪʘ 
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ʟʘʧʦʙʽʛʪʠ ʧʦʰʠʨʝʥʥʶ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘ ʤʝʞʽ ʥʝʙʝʟʧʝʯʥʦʾ ʟʦʥʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʧʨʦʮʝʜʫʨʘ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ ʷʢʽʩʥʠʡ ʚʽʜʙʽʨ ʧʨʦʙ ʫ ʢʦʨʦʪʢʽ 

ʪʝʨʤʽʥʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʥʝʙʝʟʧʝʯʥʦʾ ʨʝʯʦʚʠʥʠ ʧʽʜ ʯʘʩ 

ʚʠʥʠʢʥʝʥʥʷ ʅʉ. 

ʋ ʨʦʟʜʽʣʽ ʥʘʜʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʽʜʙʦʨʫ ʧʨʦʙ, ̫ ʢʽ 

ʜʦʟʚʦʣʷʪʴ ʩʚʦʻʯʘʩʥʦ ʧʨʦʚʝʩʪʠ ʣʽʢʚʽʜʘʮʽʶ ʅʉ, ʧʦʚôʷʟʘʥʦʾ ʟ ʧʦʞʝʞʝʶ ʪʘ ʚʠʢʠʜʦʤ 

ʭʽʤʽʯʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. ʇʨʦʚʝʜʝʥʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʭʝʤʠ ʧʝʨʚʠʥʥʦʾ 

ʩʧʝʮʽʘʣʴʥʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ ʅʉ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

 

2.4 ʆʮʽʥʢʘ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʜʝʥʜʨʦʛʝʥʥʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ 

 

ɺʧʣʠʚ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʩʪʚʦʨʝʥʠʭ ʧʽʨʦʛʝʥʥʠʤ ʬʘʢʪʦʨʦʤ ʥʘ ʣʽʩʦʚʽ 

ʜʝʨʝʚʦʩʪʘʥʠ ʥʝ ʪʽʣʴʢʠ ʚʠʢʣʠʢʘʻ ʾʭ ʽʩʪʦʪʥʝ ʧʦʰʢʦʜʞʝʥʥʷ, ʘ ʡ ʚʝʜʝ ʜʦ ʟʘʛʠʙʝʣʽ 

ʨʦʩʣʠʥ [95, 161, 163, 362, 371, 373]. ɺʠʚʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʥʝ ʧʦʚʠʥʥʦ 

ʦʙʤʝʞʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʧʨʦʛʥʦʟʥʦʶ ʦʮʽʥʢʦʶ [390], ʚʘʞʣʠʚʠʤ ʪʘʢʦʞ ʚʚʘʞʘʻʤʦ 

ʦʮʽʥʢʫ ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ ʟʘʧʦʜʽʷʥʦʛʦ ʣʽʩʦʚʦʶ ʧʦʞʝʞʝʶ [16]. 

ɹʫʜʴ-ʷʢʝ ʬʽʟʠʯʥʝ ʷʚʠʱʝ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʨʦʮʝʩ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ ʽ ʯʘʩʽ. ʊʦʤʫ ʘʥʘʣʽʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʟʤʽʥʠ ʦʩʥʦʚʥʦʾ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ï 

ʪʝʤʧʝʨʘʪʫʨʠ, ʭʘʨʘʢʪʝʨʥʦʾ ʜʣʷ ʜʘʥʦʛʦ ʷʚʠʱʘ, ʪʦʙʪʦ ʜʦ ʟʥʘʭʦʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ: 

 

,                                                        (2.3) 

ʜʝ ʭ, ʫ, z ï ʧʨʦʩʪʦʨʦʚʽ ʢʦʦʨʜʠʥʘʪʠ ʫ ʜʝʢʘʨʪʦʚʽʡ ʩʠʩʪʝʤʽ;  

t ï ʯʘʩ, ʩ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʤʦʞʣʠʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʧʦʚʝʨʭʥʽ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ  ʚʠʢʦʥʘʥʦ 

ʟʘ ʬʦʨʤʫʣʦʶ (2.4) [184] ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʟʛʨʫʧʦʚʘʥʦ ʫ ʪʘʙʣʠʮʽ 2.1: 
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,                                     (2.4) 

ʜʝ ʊ1 ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʽ ʩʪʦʚʙʫʨʘ, Áʉ;  

ʊ0 ï ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ;  

q ï ʱʽʣʴʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʢɺʪ/ʤ2;  

t ï ʯʘʩ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʫ, ʩ;  

ɸ ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ;  

ɔ ï ʱʽʣʴʥʽʩʪʴ, ʢʛ/ʤ3;  

ɚ ï ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ɺʪ/(ʤĿK);  

ʩʧ ï ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ, ʢɼʞ/(ʤĿK). 

ɿʘʣʝʞʥʽʩʪʴ ʱʽʣʴʥʦʩʪʽ ʧʨʦʤʝʥʠʩʪʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʬʨʦʥʪʫ ʣʽʩʦʚʦʾ 

ʧʦʞʝʞʽ ʦʧʠʩʫʻʪʴʩʷ ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ [77]: 

 

q = 326,37ʝ -0,2791ʭ,                                              (2.5) 

 

ʜʝ ʭ ï ʚʽʜʩʪʘʥʴ ʜʦ ʢʨʦʤʢʠ ʧʦʞʝʞʽ, ʤ;  

q ï ʱʽʣʴʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʢɺʪ/ʤ2. 

 

ɺʠʢʦʨʠʩʪʘʚʰʠ ʜʘʥʫ ʟʘʣʝʞʥʽʩʪʴ, ʩʧʨʦʛʥʦʟʫʻʤʦ ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʚʽʜ ʚʦʛʥʶ, ʱʦ ʜʽʻ ʥʘ ʩʪʦʚʙʫʨʠ ʜʝʨʝʚ, ʥʘ ʨʽʟʥʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʢʨʦʤʢʠ ʧʦʞʝʞʽ (ʨʠʩ. 

2.4). 



 134 

 

ʈʠʩʫʥʦʢ 2.4 ï ʈʦʟʨʘʭʫʥʦʢ ʟʘʣʝʞʥʦʩʪʽ  ʱʽʣʴʥʦʩʪʽ ʧʨʦʤʝʥʠʩʪʦʛʦ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʫ ʚʽʜ ʬʨʦʥʪʫ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ 

 

ɯʩʪʦʪʥʠʡ ʚʧʣʠʚ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʜʝʨʝʚʦʩʪʘʥʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʧʦʞʝʞʘʭ, ʢʦʣʠ ʧʦʣʫʤ'ʷ ʚʝʨʪʠʢʘʣʴʥʦ ʽ ʜʦʩʷʛʘʻ ʚʠʩʦʪʠ 2ï3 

ʤʝʪʨʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʩʧʨʷʤʦʚʘʥʠʡ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʽ ʜʦ ʜʝʨʝʚʦʩʪʘʥʫ ʽ ʚʨʘʞʘʻ ʢʨʦʥʠ ʭʚʦʡʥʦʛʦ ʧʽʜʨʦʩʪʫ, ʩʧʘʣʶʶʯʠ ʭʚʦʶ, 

ʘʙʦ ʧʝʨʝʛʨʽʚʘʶʯʠ ʭʚʦʶ ʽ ʙʨʫʥʴʢʠ, ʱʦ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʤʦʣʦʜʠʭ 

ʜʝʨʝʚ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʙʽʣʴʰ ʜʝʨʝʚʘ ʙʽʣʴʰʦʛʦ ʚʽʢʫ ʦʪʨʠʤʫʶʪʴ ʪʽʣʴʢʠ ʦʧʽʢʠ, ʱʦ ʥʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʟʘʛʠʙʝʣʽ, ʘʣʝ ʟʥʠʞʫʻ ʩʦʨʪʥʽʩʪʴ ʜʝʨʝʚʠʥʠ. ɿ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʜʥʦ, 

ʱʦ ʧʨʠ ʯʘʩʫ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ 60 ʩ ʥʘ ʚʽʜʩʪʘʥʽ ʚʩʴʦʛʦ 3 ʤ ʧʨʠ 

ʢʦʥʚʝʢʪʠʚʥʠʭ ʧʦʪʦʢʘʭ ʩʧʨʷʤʦʚʘʥʠʭ ʫ ʙʽʢ ʜʝʨʝʚʦʩʪʘʥʫ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ 

ʜʦʩʷʛʘʪʠ ʧʦʥʘʜ 550 ʦʉ (ʨʠʩ. 2.5).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʜʝʨʝʚʘ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʜʦ ʜʞʝʨʝʣʘ ʚʦʛʥʶ ʪʘ ʯʘʩʫ ʚʧʣʠʚʫ. ʆʯʝʚʠʜʥʦ, 

ʱʦ ʧʨʠ ʪʘʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʠ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ ʷʢʱʦ ʽ ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ 

ʟʘʛʦʨʷʥʥʷ, ʪʦ ʙʨʫʥʴʢʠ, ʟʚʠʯʘʡʥʦ, ʞ ʚʪʨʘʪʷʪʴ ʩʚʦʶ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. 

 

 

 



 135 

ʊʘʙʣʠʮʷ 2.1 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ ʧʨʠ ʚʧʣʠʚʽ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʡʦʛʦ ʚʧʣʠʚʫ 

 

 

 

ʈʠʩʫʥʦʢ 2.5 ï ʈʦʟʨʘʭʫʥʦʢ ʥʘʛʨʽʚʫ ʧʦʚʝʨʭʥʽ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ ʚʽʜ ʪʝʧʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʜʦ ʢʨʦʤʢʠ ʧʦʞʝʞʽ ʧʨʠ ʨʽʟʥʦʤʫ ʯʘʩʽ 

ʚʧʣʠʚʫ 

 

ʇʘʨʘʤʝʪʨʠ 

ɺʽʜʩʪʘʥʴ ʚʽʜ ʢʨʦʤʢʠ ʧʦʞʝʞʽ ʜʦ ʩʪʦʚʙʫʨʘ 

ʜʝʨʝʚʘ, ʤ 

3 4 5 6 7 8 9 10 

ʊʝʧʣʦʚʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʢɺʪ/ʤ2  141 106 80 61 46 34 26 20 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ ʧʨʠ t ï ʯʘʩʫ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ, ʩ: 

t=10 275 212 166 131 104 85 70 59 

t=30 457 349 267 207 161 127 102 83 

t=60 635 482 367 281 217 169 133 106 
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ɹʽʣʴʰ ʥʘʛʣʷʜʥʦ ʜʘʥʫ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʜʝʨʝʚʘ 

ʚʽʜʦʙʨʘʞʘʻ ʪʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ (ʨʠʩ. 2.6). ɸʣʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʟʘʣʝʞʥʽʩʪʴ (2.5). ʗʢʘ 

ʩʧʨʘʚʝʜʣʠʚʘ ʧʨʠ ʚʠʩʦʪʽ ʧʦʞʝʞʽ 2ï2,5 ʤ. ʇʨʠ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʧʦʞʝʞʘʭ, ʟʚʠʯʘʡʥʦ 

ʞ, ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʙʫʜʝ ʤʝʥʰʠʤ. 

 

 

ʈʠʩʫʥʦʢ 2.6 ï ʊʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʥʘʛʨʽʚʫ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʚʧʣʠʚʫ ʽ ʚʽʜʩʪʘʥʽ ʜʦ ʢʨʦʤʢʠ ʧʦʞʝʞʽ 

ʧʨʠ ʚʠʩʦʪʽ ʧʦʞʝʞʽ ʧʦʥʘʜ 2 ʤ 

 

ʆʩʢʽʣʴʢʠ ʚ ʫʤʦʚʘʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʟʜʝʙʽʣʴʰʝ 

ʧʝʨʝʚʘʞʘʶʪʴ ʥʠʟʦʚʽ ʧʦʞʝʞʽ ʚʠʩʦʪʦʶ 1ï1,5 ʤ, ʥʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʨʦʤʝʪʨʘ ʫʪʦʯʥʝʥʦ ʬʦʨʤʫʣʫ (2.5). ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ, ʱʽʣʴʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʧʽʜʜʘʻʪʴʩʷ ʥʘʩʪʫʧʥʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʠʩʦʪʠ ʧʦʞʝʞʽ: 

q = 15,93ʭ + 28,55,                                        (2.6) 

ʜʝ ʭ ï ʚʠʩʦʪʘ ʧʦʞʝʞʽ, ʤ;  

q ï ʱʽʣʴʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʢɺʪ/ʤ2. 
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ʉʧʨʦʛʥʦʟʫʻʤʦ ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʩʪʦʚʙʫʨʠ ʜʝʨʝʚ ʧʨʠ 

ʽʥʰʠʡ ʚʠʩʦʪʽ ʧʦʞʝʞʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʩʦʪʽ ʧʦʞʝʞʽ 1,5 ʤ ʥʘ ʩʪʦʚʙʫʨʽ ʜʝʨʝʚ 

ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 300 ʦʉ ʚʞʝ ʯʝʨʝʟ 60 ʩ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ 

(ʪʘʙʣ. 2., ʨʠʩ. 2.7). ʆʩʢʽʣʴʢʠ ʫ ʟʘʣʝʞʥʦʩʪʽ (2.6) ʪʘʢʦʞ ʻ ʦʙʤʝʞʝʥʥʷ: ʚʦʥʘ 

ʚʨʘʭʦʚʫʻ ʨʽʟʥʫ ʚʠʩʦʪʫ ʧʦʣʫʤôʷ, ʘʣʝ ʙʽʣʴʰ ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʚʽʜʩʪʘʥʽ ʚʽʜ ʢʨʦʤʢʠ 

ʧʦʞʝʞʽ ʙʽʣʷ 4 ʤʝʪʨʽʚ, ʪʦ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʩʣʽʜ ʦʙʨʘʪʠ ʪʫ ʘʙʦ ʽʥʰʫ 

ʧʨʦʛʥʦʟʥʫ ʤʦʜʝʣʴ. 

 

ʈʠʩʫʥʦʢ 2.7 ï ʈʦʟʨʘʭʫʥʦʢ ʥʘʛʨʽʚʫ ʧʦʚʝʨʭʥʽ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ ʚʽʜ ʪʝʧʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʩʦʪʠ ʧʦʣʫʤôʷ  

ʧʨʠ ʚʽʜʩʪʘʥʽ ʚʽʜ ʢʨʦʤʢʠ ʧʦʞʝʞʽ ʙʣʠʟʴʢʦ 4 ʤ 

 

ʋ ʪʘʙʣʠʮʽ 2.2 ʥʘʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 

ʧʦʚʝʨʭʥʽ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʩʦʪʠ ʧʦʣʫʤ'ʷ ʽ ʯʘʩʫ ʡʦʛʦ 

ʥʘʛʨʽʚʘʥʥʷ. ɹʽʣʴʰ ʧʦʢʘʟʦʚʠʤ ʻ ʪʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ (ʨʠʩ. 2.8). 
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ʊʘʙʣʠʮʷ 2.2 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʩʪʚʦʣʘ ʜʝʨʝʚʘ ʧʨʠ ʚʧʣʠʚʽ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʚʽʜʩʪʘʥʽ 

4 ʤ 

ɺʠʩʦʪʘ  

ʧʦʞʝʞʽ, ʤ 

ʊʝʧʣʦʚʝ  

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʢɺʪ/ʤ2 

ʏʘʩ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ  

ʥʘ ʩʪʦʚʙʫʨ ʜʝʨʝʚʘ, ʩ 

10 30 60 90 120 180 

0,5 38 91 138 184 219 249 298 

1 46 105 163 220 262 299 360 

1,5 54 120 189 257 308 352 425 

2 63 136 215 293 354 404 489 

 

 

ʈʠʩʫʥʦʢ 2.8 ï ʊʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʥʘʛʨʽʚʫ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ  

ʧʽʜ ʚʧʣʠʚʦʤ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʚʧʣʠʚʫ ʽ ʚʠʩʦʪʠ ʧʦʞʝʞʽ 

ʥʘ ʚʽʜʩʪʘʥʽ 4 ʤ 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʚʽʪʴ ʧʨʠ ʥʠʟʦʚʠʭ ʧʦʞʝʞʘʭ ʟ ʚʠʩʦʪʦʶ ʧʦʣʫʤôʷ 0,5ï1 ʤ 

ʱʽʣʴʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʙʣʠʞʯʝ 2 ʤ ʚʽʜ ʧʦʣʫʤ'ʷ ʧʝʨʝʚʠʱʫʻ 12 ʢɺʪ/ʤ2. ʅʘ 

ʽʥʰʠʭ ʚʠʜʘʭ ʥʠʟʦʚʠʭ ʧʦʞʝʞ ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʱʽʣʴʥʦʩʪʽ 
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ʤʦʞʝ ʙʫʪʠ ʥʘ ʚʽʜʩʪʘʥʽ 12ï20 ʤ. ʅʘ ʚʝʨʭʦʚʠʭ ʩʪʽʡʢʠʭ ʧʦʞʝʞʘʭ ʪʘʢʘ ʱʽʣʴʥʽʩʪʴ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʥʘ ʚʠʜʘʣʝʥʥʽ ʜʦ 50 ʤ ʚʽʜ ʢʨʦʤʢʠ ʧʦʞʝʞʽ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʫʪʦʯʥʝʥʘ ʪʨʠʚʠʤʽʨʥʘ ʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʧʨʦʤʝʥʠʩʪʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʬʨʦʥʪʫ ʣʽʩʦʚʦʾ 

ʧʦʞʝʞʽ ʥʘ ʭʚʦʡʥʽ ʜʝʨʝʚʘ (ʥʘ ʧʨʠʢʣʘʜʽ ʩʦʩʥʠ). ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʝʧʣʦʧʝʨʝʥʦʩʫ ʫ ʩʪʨʫʢʪʫʨʽ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ ʧʨʠ ʚʧʣʠʚʽ ʥʠʟʦʚʦʾ 

ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ.  

2.5 ɸʥʘʣʽʟ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʣʽʩʦʚʠʭ 

ʤʘʩʠʚʽʚ ʍʘʨʢʽʚʱʠʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

 

ɸʥʘʣʽʟ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ ʯʽʪʢʽ ʪʝʥʜʝʥʮʽʾ ʫ ʚʠʥʠʢʥʝʥʥʽ ʧʦʞʝʞ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʪʘ ʾʭ ʧʣʦʱʽ. ʇʨʠʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʦʩʦʙʣʠʚʦ 

ʭʚʦʡʥʠʭ, ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʅʉ, ʚʠʢʣʠʢʘʥʠʭ ʧʦʞʝʞʘʤʠ, 

ʷʢʽ ʥʝʩʫʪʴ ʟʘʛʨʦʟʫ ʷʢ ʥʘʩʝʣʝʥʥʶ, ʪʘʢ ʽ ʛʦʩʧʦʜʘʨʩʪʚʫ. 

ʃʽʩʦʚʠʡ ʬʦʥʜ ʦʙʣʘʩʪʽ, ʟʘ ʜʘʥʠʤʠ ʦʩʪʘʥʥʴʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʦʙʣʽʢʫ, ʩʢʣʘʜʘʻ 

419,4 ʪʠʩ. ʛʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʣʽʩʦʚʘ ʧʣʦʱʘ ï 403,2 ʪʠʩ. ʛʘ, ʟ ʥʠʭ ʚʢʨʠʪʽ ʣʽʩʦʤ ʟʝʤʣʽ 

ï 381,5 ʪʠʩ. ʛʘ., ʟ ʥʠʭ 100 ʪʠʩ. (23,8 %) ï ʭʚʦʡʥʽ [319]. ʃʽʩʠʩʪʽʩʪʴ ʪʝʨʠʪʦʨʽʾ 

ʍʘʨʢʽʚʱʠʥʠ ʩʪʘʥʦʚʠʪʴ 10,1%, ʱʦ ʤʝʥʰʝ, ʥʽʞ ʫ ʮʽʣʦʤʫ ʧʦ ʋʢʨʘʾʥʽ (14 %). 

ʅʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʣʽʩʠʩʪʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʥʘ ʨʽʚʥʽ 15ï16 %. ɼʣʷ ʾʾ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʤʘʡʞʝ 200 ʪʠʩ. ʛʘ ʩʫʯʘʩʥʠʭ ʣʽʩʽʚ. ʃʽʩʠ ʨʝʛʽʦʥʫ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʣʽʩʦʩʪʝʧʦʚʽʡ  ̔ ʩʪʝʧʦʚʽʡ ʟʦʥʘʭ, ʱʦ ʩʪʚʦʨʶʻ ʥʘʜʤʽʨʥʫ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ. 

ʅʘʡʙʽʣʴʰʠʡ ʣʽʩʦʚʠʡ ʤʘʩʠʚ ʨʦʟʤʽʱʝʥʠʡ ʚ ɯʟʶʤʩʴʢʦʤʫ ʣʽʩʛʦʩʧʽ. ʏʠʤʘʣʽ ʣʽʩʦʚʽ 

ʤʘʩʠʚʠ ʤʘʶʪʴ ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʠʡ, ɺʦʚʯʘʥʩʴʢʠʡ, ɿʤʽʾʚʩʴʢʠʡ ʪʘ ɻʫʪʷʥʩʴʢʠʡ 

ʜʝʨʞʣʽʩʛʦʩʧʠ. ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ̔ ʚʠʩʦʢʠʤ ʢʣʘʩʦʤ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʱʦʨʽʯʥʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 50 % ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʧʝʨʽʦʜʫ. ʃʽʩʠ 

ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʜʤʽʨʥʦʶ ʟʘʛʨʦʟʦʶ ʟʘʛʦʨʷʥ,ɹ ʟʫʤʦʚʣʝʥʦʶ 

ʥʘʷʚʥʽʩʪʶ ʨʽʟʥʦʚʽʢʦʚʠʭ ʭʚʦʡʥʠʭ ʥʘʩʘʜʞʝʥʴ  ̔ ʟʥʘʯʥʠʤʠ ʧʣʦʱʘʤʠ ʮʽʣʽʩʥʠʭ 

ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʭʚʦʡʥʠʭ ʧʦʨʽʜ. 
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ʆʩʢʽʣʴʢʠ ʪʝʨʠʪʦʨʽʷ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʣʽʩʦʩʪʝʧʦʚʽʡ ʪʘ 

ʩʪʝʧʦʚʽʡ ʧʨʠʨʦʜʥʠʭ ʟʦʥʘʭ, ʧʦʢʨʠʪʪʷ ʣʽʩʘʤʠ ʟʘ ʨʘʡʦʥʘʤʠ ʦʙʣʘʩʪʽ ʥʝʨʽʚʥʦʤʽʨʥʝ: 

ʦʩʥʦʚʥʽ ʣʽʩʦʚ̔ ʤʘʩʠʚʠ ʨʦʩʪʫʪ ɹʚ ʣʽʩʦʩʪʝʧʦʚʠʭ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ  ̔ʮʝʥʪʨʘʣʴʥʠʭ 

ʨʘʡʦʥʘʭ; ʣʽʩʠʩʪʽʩʪʴ ʜʝʷʢʠʭ ʨʘʡʦʥʽʚ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 0,5 % ʚ ʃʦʟʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ʜʦ 29,5 % ʚ ɿʤʽʾʚʩʴʢʦʤʫ ʨʘʡʦʥʽ. ʃʽʩʠ ʟʥʘʭʦʜʷʪʴʩʷ ʧʝʨʝʨʠʚʠʩʪʠʤʠ ʧʣʦʱʘʤʠ ʽ 

ʣ̔ ʩʠʩʪʽʩʪʴ ʤʘʻ 15 ʤʽʩʮʝ ʚ ʋʢʨʘʾʥʽ. ɿʘʛʘʣʴʥʠʡ ʟʘʧʘʩ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚ ʣʽʩʘʭ 

ʩʪʘʥʦʚʠʪʴ 68,3 ʤʣʥ. ʤ3 [186]. 

ɿʛʽʜʥʦ ʟ ʃʽʩʦʚʠʤ ʢʦʜʝʢʩʦʤ ʋʢʨʘʾʥʠ ɼʝʨʞʘʚʥʝ ʘʛʝʥʪʩʪʚʦ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ 

ʋʢʨʘʾʥʠ ʢʦʥʪʨʦʣʶ  ̒ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʡ ʜʦʪʨʠʤʘʥʥʷ ʯʠʥʥʦʛʦ 

ʣʽʩʦʚʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʋʧʦʚʥʦʚʘʞʝʥʠʤ ʦʨʛʘʥʦʤ ʫ ʨʝʛʽʦʥʽ ʷʚʣʷʻʪʴʩʷ 

ʍʘʨʢʽʚʩʴʢʝ ʦʙʣʘʩʥʝ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʦʛʦ ʪʘ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʤʘʻ 

ʚ ʩʪʨʫʢʪʫʨʽ 10 ʜʝʨʞʣʽʩʛʦʩʧʽʚ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çɻʦʤʽʣʴʰʘʥʩʴʢʽ 

ʣʽʩʠè ʪʘ ʜʚʘ ʜʝʨʞʘʚʥ ̔ ʤʠʩʣʠʚʩʴʢ ̔ ʛʦʩʧʦʜʘʨʩʪʚʘ [319]. ʋ ʩʪʘʮʽʦʥʘʨʥʦʤʫ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʽ ʜʝʨʞʣʽʩʛʦʩʧʽʚ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ 298,9 ʪʠʩ. ʛʘ ʣʽʩʦʚʦʛʦ 

ʬʦʥʜʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʽʩʥʫʶʯʦʛʦ ʧʦʜʽʣʫ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ, ʚʩʽ ʣʽʩʠ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ɯ ʛʨʫʧʠ, ʱʦ ʚʢʘʟʫʻ ʧʨʦ ʾʭʥ  ʁʚʠʩʦʢʫ ʝʢʦʣʦʛʦ-ʟʘʭʠʩʥʫ, 

ʩʦʮʽʘʣʴʥʫ ʽ ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʫ ʨʦʣʴ. ʇʝʨʝʚʘʞʥʽʡ ʾʭ ʯʘʩʪʠʥ ̔ ʥʘʣʝʞʘʪʴ 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ  ̔ ʦʟʜʦʨʦʚʯʝ ʟʥʘʯʝʥʥʷ (ʧʦʥʘʜ 178 ʪʠʩ. ʛʘ, ʯʠ 50 %). 

ɼʨʫʛʦʨʷʜʥʽ ʬʫʥʢʮʽʾ ʤʘʶʪʴ ʟʘʭʠʩʥʽ ʣʽʩʠ (ʧʦʥʘʜ 113 ʪʠʩ. ʛʘ, ʯʠ 36 %). ʏʘʩʪʠʥʘ 

ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʻ ʥʝʩʫʪʪʻʚʦʶ (8 %) [212]. 

ʅʘʡʧʦʰʠʨʝʥʽʠhʤʠ ʣʽʩʦʚʠʤʠ ʧʦʨʦʜʘʤʠ ʫ ʨʝʛʽʦʥʽ ʻ ʜʫʙ ʯʝʨʝʰʯʘʪʠʡ 

(ʥʘʩʘʜʞʝʥʥʷ ʟʘʡʤʘʶʪʴ ʧʦʥʘʜ ʧʦʣʦʚʠʥʫ ʫʩʽʻʾ ʧʣʦʱʽ ʣʽʩʽʚ ï 53 %), ʪʘ ʩʦʩʥʘ 

ʟʚʠʯʘʡʥʘ (36 %). ɺ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʨʝʛʽʦʥʫ ʱʝ ʟʨʦʩʪʘʪʁʴ ʷʩʝʥ  ̔ ʢʣʝʥ 

ʛʦʩʪʨʦʣʠʩʪʠʡ, ʧʦʣʴʦʚʠʡ ʽ ʪʘʪʘʨʩʴʢʠʡ, ʣʠʧʘ, ʚôʷʟ, ʦʩʠʢʘ ʪʦʱʦ. 

ʋ ʚʽʢʦʚʽʡ ʩʪʨʫʢʪʫʨ ̔ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʜʦʤʽʥʫʶʪʴ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʣʽʪʥʽ 

ʥʘʩʘʜʞʝʥʥʷ ʡ ʤʦʣʦʜʥʷʢ (ʧʦʥʘʜ 290 ʪʠʩ. ʛʘ), ʩʪʠʛʣʽ ʪʘ ʧʝʨʝʩʪʦʷʥʽ ʜʝʨʝʚʦʩʪʘʥʠ 

ʩʪʘʥʦʚʣʷʪʴ ʣʠʰʝ 12 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʩʠʣʝʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʣʽʩʽʚ. 

ʃʽʩʦʚʽ ʤʘʩʠʚʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ 

ʜʝʨʞʘʚʥʦʤʫ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ ʍʘʨʢʽʚʱʠʥʠ ʩʪʘʥʦʚʣʷʪʴ ʣʠʰʝ 638 ʛʘ, ʘʙʦ ʞ 0,2 %. 

ʎʶ ʢʘʪʝʛʦʨʽʶ ʣʽʩʽʚ ʩʢʣʘʜʘʶʪʴ ʦʙôʻʢʪʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ.  
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ʋ ʚʣʘʩʥʦʩʪʽ ʜʝʨʞʘʚʥʦʛʦ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʟʥʘʭʦʜʷʪʴʩʷ ʪʝʞ 25,4 ʪʠʩ. ʛʘ 

ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ. ʇʦʣʝʟʘʭʠʩʥʘ ʣʽʩʠʩʪʽʩʪʴ ʍʘʨʢʽʚʱʠʥʠ ʷʚʣʷʻ 1 %, 

ʧʨʦʪʝ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʦʧʪʠʤʘʣʴʥʘ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʠʞʯʦʶ 2,5 % ʚ 

ʣʽʩʦʩʪʝʧʦʚʽʡ ʪʘ 3 % ï ʚ ʩʪʝʧʦʚʽʡ ʯʘʩʪʠʥʘʭ ʦʙʣʘʩʪʽ. ʅʘʷʚʥʽ ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʩʤʫʛʠ 

ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʩʪʘʥʽ ʥʝʟʘʜʦʚʽʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʧʦʥʘʜ ʪʨʝʪʠʥʘ ʟ ̫ʢʠʭ 

ʧʦʪʨʝʙʫʶʪʴ ʨʝʢʦʥʩʪʨʫʢʮʽʾ [319]. 

ʊʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʣʽʩʠ ʟʫʤʦʚʣʶʻ ʟʤʽʥʫ ʚʽʢʦʚʦʾ  ̔ ʧʦʨʦʜʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʾʭ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʡ ʩʪʽʡʢʦʩʪʽ, ʩʧʽʚʚʽʜʥʝʩʝʥʥʷ ʣʽʩʽʚ 

ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ  ̔ʧʘʨʦʩʪʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʡ ʥʘʩʘʜʞʝʥʴ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʟ̔ 

ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ [109]. 

ʇʽʜ ʟʘʛʨʦʟʦʶ ʣʽʩʦʚʠʭ ʪʘ ʧʦʣʴʦʚʠʭ ʧʦʞʝʞ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ 

ʟʥʘʭʦʜʠʪʴʩʷ 1127,0 ʪʠʩ. ʛʘ (35,9 % ʧʣʦʱʽ). ʈʦʟʤʽʨʠ ʧʣʦʱ ʤ̔ʦʚʽʨʥʠʭ ʣʽʩʦʚʠʭ  ̔

ʧʦʣʴʦʚʠʭ ʧʦʞʝʞ ʩʧʨʠʷʣʠ ʪʦʤʫ, ʱʦ ʨʝʛʽʦʥ ʟʘʡʤʘʻ 2 ʤʽʩʮʝ ʚ ʋʢʨʘʾʥʽ. ɿʦʥʠ 

ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʩʪʘʥʦʚʣʷʪʴ 25 ʟ 27 ʨʘʡʦʥʽʚ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʜʦ ʣʽʩʽʚ ʟ̔ ʰʠʨʦʢʦʣʠʩʪʠʭ ʧʦʨʽʜ ʪʘ ʫ ʯʠʩʝʣʴʥʦʤʫ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ 

ʟʘʛʨʦʞʫʻ ʥʘ ʧʣʦʱʽ ʫ 333,0 ʪʠʩ. ʛʘ (10,6 % ʧʣʦʱʽ ʦʙʣʘʩʪʽ). ʇʣʦʱ ̔ʧʦʪʝʥʮʽʘʣʴʥʠʭ 

ʧʦʣʴʦʚʠʭ ʧʦʞʝʞ ʜʦʨʽʚʥʶʶʪʴ 794,0 ʪʠʩ. ʛʘ ʽ ʦʭʦʧʣʶʶʪʴ ʧʦʥʘʜ 33% ʚʩʽʭ 

ʩʽʣʴʛʦʩʧʫʛʽʜʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʽʥʪʝʛʨʦʚʘʥʦʶ ʦʮʽʥʢʦʶ ʦʟʥʘʯʝʥʦʛʦ ʚʠʜʫ ʟʘʛʨʦʟʠ 

ï ʢʦʝʬʽʮʽʻʥʪʦʤ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʩʪʘʥʦʚʠʪʴ 9,5Ŀ10-2, ʩʝʨʝʜ ʽʥʰʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ, 

ʍʘʨʢʽʚʱʠʥʘ ʟʘʡʤʘʻ ʧʨʦʤʽʞʥʝ ʤʽʩʮʝ (ʤʽʞ ʥʘʡʤʝʥʰʦʶ ʚʝʣʠʯʠʥʦʶ ʢʦʝʬʽʮʽʻʥʪʘ ʚ 

(1,1Ŀ10-2) ï ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ, ʪʘ ʥʘʡʙʽʣʴʰʦʶ ʚ (4,8Ŀ10-1) ï ɿʘʢʘʨʧʘʪʩʴʢʘ, ʧʨʠ 

ʢʦʝʬʽʮʽʻʥʪʽ ʜʣʷ ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ 1,3Ŀ10-1) (ʪʘʙʣ. 2.3) [107]. 
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ʊʘʙʣʠʮʷ 2.3 ï ʇʣʦʱʽ ʡʤʦʚʽʨʥʠʭ ʣʽʩʦʚʠʭ ʪʘ ʧʦʣʴʦʚʠʭ ʧʦʞʝʞ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʟʘ ʜʘʥʠʤʠ [107]).  
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ʩʠʣʴʥʠʭ ʩʣʘʙʢʠʭ 

ʚʝʨʭʦʚʠ

ʭ 

 ʽ 

ʥʠʟʦʚʠʭ 

 

 

 ʥʠʟʦʚʠʭ 

ʍʘʨʢʽʚʩʴʢʘ 

ʦʙʣʘʩʪʴ 

1127,0 333,0 110,0 223,0 794,0 33,0 9,5 ϊ 10-2 

 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʍʆʋʃʄɻ, ʟʘ ʝʪʘʧ 2003ï2017 ʨʨ. ʥʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ 

ʧʣʦʱʘʭ ʣʽʩʽʚ ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʞʝʞʽ ʦʭʦʧʠʣʠ 2847 ʛʘ, ʟʦʢʨʝʤʘ, ʚʝʨʭʦʚ ̔

ʧʦʞʝʞ ̔ï 625 ʛʘ [319]. ʎʝ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 2 % ʚʩʽʻʾ ʧʣʦʱʽ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʪʘʙʣ. 2.4).  

ʉʪʘʥ ʧʦʞʝʞʥʦʾ ʩʠʪʫʘʮʽʾ ʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʨʝʛʽʦʥʫ ʚʠʨʽʟʥʷʻʪʴʩʷ 

ʚʠʩʦʢʠʤʠ ʢʣʘʩʘʤʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʣʽʩʽʚ  ̔ ʩʫʪʪʻʚʠʤ ʨʝʢʨʝʘʮʽʡʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʣʽʩʦʚʽ ʤʘʩʠʚʠ, ʘʜʞʝ ʟʥʘʯʥʘ ʧʣʦʱʘ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʙʣʠʟʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʘ ʚ ʤʽʩʮʷʭ ʤʘʩʦʚʦʛʦ ʚʽʜʧʦʯʠʥʢʫ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʦʙʣʘʩʪʽ 97% ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʠʥʠʢʘʻ ʟ ʚʠʥʠ ʥʘʩʝʣʝʥʥʷ: 

ʚʥʘʩʣʽʜʦʢ ʥʝʦʙʘʯʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʦʛʥʝʤ ʯʠ ʧʽʜʧʘʣʫ. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʻ ʧʦʨʫʰʝʥʥʷ ʥʘʩʝʣʝʥʥʷʤ ʧʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʣʽʩʘʭ ʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʞʝʞ ʥʘ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʟ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʠʭ ʪʝʨʠʪʦʨʽʡ 

(ɼʦʜʘʪʦʢ ɺ). 



 

 

ʊʘʙʣʠʮʷ 2.4 ï ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʣʽʩʦʚʽ ʧʦʞʝʞʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʍʘʨʢʽʚʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʦʛʦ ʪʘ 

ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ 2003ï2017 ʨʦʢʠ [319]. 

ʇʦʢʘʟʥʠʢʠ 

 
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

ʂʽʣʴʢʽʩʪʴ 

ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ 

186 31 392 331 450 357 638 389 154 197 76 50 178 37 222 

ʚ ʪ.ʯ. 

ʚʠʥʠʢʣʦ ʟ 

ʚʠʥʠ 

ʥʘʩʝʣʝʥʥʷ 

178 31 329 326 442 355 636 386 151 193 73 48 177 37 200 

ʇʣʦʱʘ 

ʧʦʞʝʞ, ʛʘ 
23,75 1,24 50,57 34,59 82,9 1823 215,58 155,58 26 51,22 25,84 30,49 79,24 5,37 241,27 

ʚ ʪ.ʯ. 

ʧʣʦʱʘ 

ʚʝʨʭʦʚʠʭ 

ʧʦʞʝʞ, ʛʘ 

2,3 0 2 0,50 4 560,8 8,8 8,65 0 0 0 0 0 0 37,7 

ʉʝʨʝʜʥʷ 

ʧʣʦʱʘ, ʛʘ 
0,13 0,04 0,129 0,10 0,18 5,11 0,34 0,40 0,17 0,26 0,34 0,61 0,45 0,15 1,09 

ɿʙʠʪʢʠ 

ʪʠʩ. ʛʨʥ. 
36 5,1 85,7 79,8 142 36159,5 1458,2 929,71 113,4 410 65,97 76,34 207,2 104,5 3184,49 
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ʊʘʙʣʠʮʷ 2.5 ï ʇʣʦʱʽ ʧʦʞʝʞ ʷʢʽ ʚʠʥʠʢʣʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʍʘʨʢʽʚʩʴʢʦʛʦ ʆʋʃʄɻ ʫ 2008ï2017 ʨʦʢʘʭ [319]. 
 

 

ʃʽʩʛʦʩʧ 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

ʇʣʦʱʘ

, 

ɻʘ 

ʚ ʪ.ʯ. 

ʚʝʨʭʦʚ

ʠʭ 

ʇʣʦʱʘ

, 

ʛʘ 

ʚ ʪ.ʯ. 

ʚʝʨʭ

ʦʚʠʭ 

ʇʣʦ

ʱʘ, 

ʛʘ 

ʚ ʪ.ʯ. 

ʚʝʨʭʦ

ʚʠʭ 

ʇʣʦ

ʱʘ, 

ʛʘ 

ʚ 

ʪ.ʯ. 

ʚʝʨ

ʭʦʚ

ʠʭ 

ʇʣʦ

ʱʘ, 

ʛʘ 

ʚ 

ʪ.ʯ. 

ʚʝʨ

ʭʦʚ

ʠʭ 

ʇʣʦ

ʱʘ, 

ʛʘ 

ʚ 

ʪ.ʯ. 

ʚʝʨ

ʭʦʚ

ʠʭ 

ʇʣʦ

ʘɦ, 

ʛʘ 

ʚ 

ʪ.ʯ. 

ʚʝʨ

ʭʦʚ

ʠʭ 

ʇʣʦ

ʱʘ, 

ʛʘ 

ʚ 

ʪ.ʯ. 

ʚʝʨ

ʭʦʚ

ʠʭ 

ʇʣʦ

ʱʘ, 

ʛʘ 

ʚ ʪ.ʯ. 

ʚʝʨʭʦ

ʚʠʭ 

ʇʣʦʱʘ

, 

ʛʘ 

ʚ ʪ.ʯ. 

ʚʝʨʭʦʚ

ʠʭ 

ɹʘʣʘʢʣʽʡʩʴʢʠʡ 1,28  5,80  0,83  7,39  1,56  1,67  0,82  3,86  0,5  51,35  

ɺʦʚʯʘʥʩʴʢʠʡ  0,37  1,33  1,12  9,7  2,06  0,14  0,5  1     1  

ɻʫʪʷʥʩʴʢʠʡ  1,95  2,80  0,00  1,16  0,24  0,2  1,45  28,99  0,5  1,4  

ɿʤʽʾʚʩʴʢʠʡ  1,52  5,30  1,99  0,61  0,91  1,04  4,15  3,23     7,3  

ɯʟʶʤʩʴʢʠʡ  1669,3 558,30 29,69  5,59 0,70 2,33  15,45 0,20 1,01  1,21     2,4  18,34  

ʂʫʧôʷʥʩʴʢʠʡ  113,85 2,50 73,55 4,00 105,5 7,95 7,27 0,50 29,18 3,80 3,85  19,27  23,05  0,19  1,34  

ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ  18,04  12,33  0,96  1,09  22,0  16,67  2,97  7,74  0,44  139,99  

ɾʦʚʪʥʝʚʠʡ  10,78  29,34 1,40 29,43  3,59  11,61  1,24  0,04  3,82  1,34  15,3  

ʏʫʛʫʻʚʦ-

ɹʘʙʯʘʥʩʴʢʠʡ  

5,20  55,31 3,40 9,14  0,74  1,57  0,02  

0,03 

 

1,15 

   

5,22 

 

ʍʆɼɸʃʇ  

ʍʘʨʢʽʚʦʙʣʘʛʨʦʣʽʩ  

            

0,05 

 

6,4 

   0,03  

ɹʣʠʟʥʶʢʽʚʩʴʢʠʡ* 0,42  0,13  0,93  0,71  2,34            

*ʟ 2012 ʨʦʢʫ ʨʝʦʨʛʘʥʽʟʦʚʘʥʦ ʪʘ ʧʨʠʻʜʥʘʥʦ ʜʦ ɿʤʽʾʚʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ 

 

1
4

4 
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ʇʨʦʪʷʛʦʤ 2017 ʨʦʢʫ ʫ ʚʽʜʦʤʯʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʩʠʣʠ ʧʦʞʝʞʦʛʘʩʽʥʥʷ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʷʚʠʣʠ ʪʘ ʣʽʢʚʽʜʫʚʘʣʠ 222 ʣʽʩʦʚʠʭ ʧʦʞʝʞʽ. 

ʇʣʦʱʘ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʩʢʣʘʣʘ 241,27 ʛʘ, ʫ ʪ.ʯ. 37,7 ʛʘ ʧʨʦʡʜʝʥʦ ʚʝʨʭʦʚʠʤʠ 

ʧʦʞʝʞʘʤʠ. ʉʝʨʝʜʥʷ ʧʣʦʱʘ ʧʦʞʝʞʽ ʩʪʘʥʦʚʠʣʘ 1,09 ʛʘ.  

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʍʆʋʃʄɻ, ʥʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʨʦʟʨʘʭʫʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ 

(ʪʘʙʣ. 2.6, ʨʠʩ. 2.9) [41, 319]. ʉʪʫʧ̔ʥʴ ʨʠʟʠʢʫ (R) ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʦʶ 

ʬʦʨʤʫʣʦʶ 2.7, ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʙʝʟʧʝʢ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (nf) 

ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʯʘʩʪʦʪʠ ʾʭʥʴʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʟʘ ʚʠʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ 

ʯʘʩʫ (Nf): 

 

R = nf / Nf.                                                             (2.7) 

 

ʊʘʙʣʠʮʷ 2.6 ï ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʟʘ ʨʦʢʘʤʠ 

 ʈʽʢ 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

ʇʣʦʱʘ, 

ʧʨʦʡʜʝʥʘ 

ʚʦʛʥʝʤ, ʛʘ 

1822,7 215,58 155,5 34,59 86,92 25,84 30,49 79,24 5,37 241,27 

ʈʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʞʝʞʽ 

6,1Ŀ10-3 0,7Ŀ10-3 0,5Ŀ10-3 0,1Ŀ10-3 0,3Ŀ10-3 0,8Ŀ10-4 0,1Ŀ10-3 0,3Ŀ10-3 0,2Ŀ10-4 0,8Ŀ10-3 

 

ɿʘʩʣʫʛʦʚʫʻ ʫʚʘʛʠ ʧʽʢ ʥʘ ʨʠʩ. 2.9, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʩʫʪʪʻʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʫ 2008 ʨʦʮʽ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʣʴʥʦʶ ʜʝʢʽʣʴʢʘʪʠʞʥʝʚʦʶ 

ʣʽʩʦʚʦʶ ʧʦʞʝʞʝʶ ʚ ɯʟʶʤʩʴʢʦʤʫ ʣʽʩʛʦʩʧʽ, ʧʣʦʱʘ ʷʢʦʾ ʩʷʛʘʣʘ ʧʦʥʘʜ 600 ʛʘ. 

ʏʘʩʪʦ ʚʠʥʠʢʥʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʪʘ ʧʦʰʠʨʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʧʨʦʚʦʢʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʦʛʥʶ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ 

ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʧʦʢʨʦʚʦʤ ʩʦʩʥʦʚʠʭ  ̔ ʣʠʩʪʷʥʠʭ 

ʥʘʩʘʜʞʝʥʴ. ʈʘʭʫʻʪʴʩʷ, ʱʦ ʨʘʮʽʦʥʘʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʜʽʙʥʽ ʧʘʣʠ ʥʝ ʪʽʣʴʢʠ ʟ 

ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʾʭʥʴʦʾ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʘʣʝ ʽ ʧʝʨʝʚʘʞʥʦ ʜʣʷ 
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ʩʪʠʤʫʣʶʚʘʥʥʷ ʣʽʩʦʪʚʦʨʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʧʦʢʨʘʱʘʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʙʽʦʪʦʧʫ. 

ɺʦʜʥʦʯʘʩ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʚʠʧʘʣʶʚʘʥʥʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʮʽʣʣʶ 

ʟʤʝʥʰʝʥʥʷ ʾʭʥʴʦʾ ʤʘʩʠ ʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʻ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʠʧʫʩʪʠʤʠʤ. ʋ 

ʧʦʜʽʙʥʠʭ ʪʘ ʽʥʰʠʭ ʩʭʦʞʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʨʝʛʽʦʥʘʭ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʠʥʠʢʥʝʥʥ ʁʧʦʞʝʞ ʡ ʟʤʝʥʰʝʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚʝʜʝʥʥʷ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʚʠʧʘʣʶʚʘʥʴ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʪʽʣʴʢʠ ʥʘ ʥʝ ʚʢʨʠʪʠʭ ʣʽʩʘʤʠ ʧʣʦʱʘʭ (ʚʠʨʫʙʢʘʭ, ʧʫʩʪʠʨʷʭ, 

ʧʨʦʩʽʢʘʭ, ʟʛʘʨʠʱʘʭ ʪʦʱʦ) [336]. 

 

 
ʈʠʩʫʥʦʢ 2.9 ï ʁʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʚ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʍʆʋʃʄɻ 

 

ʇʨʦʪʠʣʝʞʥʦ ʽʥʰʽ ʧʽʨʦʣʦʛʽʯʥʦ-ʣʽʩʦʚʽ ʫʤʦʚʠ ʩʪʚʦʨʶʶʪʴʩʷ, ʢʦʣʠ 

ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʚʠʧʘʣʶʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʧʦʢʨʠʪʠʭ ʣʽʩʦʤ 

ʜʽʣʷʥʢʘʭ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʟʘʧʘʩʽʚ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʈʽʚʝʥʴ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʥʘ ʧʦʢʨʠʪʠʭ ʣʽʩʦʤ ʜʽʣʷʥʢʘʭ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘ ʥʠʭ ʚʠʧʘʣʶʚʘʥʴ 

ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʥʘʚʧʘʢʠ ʧʽʜʚʠʱʫʻʪʴʩʷ. ɿʘʛʘʣʴʥʦʚʠʟʥʘʥʦ, 

ʱʦ ʟʛʘʨʠʱʘ ʽ ʚʠʨʫʙʢʠ ʙʽʣʴʰ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ, ʥʽʞ ʥʝʟʘʡʤʘʥʽ ʚʦʛʥʝʤ ʯʠ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʠʨʫʙʢʘʤʠ ʧʨʠʨʦʜʥʽ ʥʘʩʘʜʞʝʥʥʷ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʥʘ 

ʜʽʣʷʥʢʘʭ ʧʨʦʡʜʝʥʠʭ ʚʦʛʥʝʤ ʽ ʥʘ ʚʠʨʫʙʢʘʭ, ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ ʩʚʽʪʣʦʣʶʙʥʽ ʟʣʘʢʦʚʦ-ʨʽʟʥʦʪʨʘʚʥʽ ʚʠʜʠ ʨʦʩʣʠʥʥʦʩʪʽ. ɿʘʧʘʩʠ 
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ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʪʘʢʠʭ ʜʽʣʷʥʢʘʭ ʟʙʽʣʴʰʫʶʪʴʩʷ ʯʝʨʝʟ ʫʩʠʭʘʥʥʷ ʠ ʦʧʘʜʘʥʥʷ 

ʧʦʰʢʦʜʞʝʥʦʛʦ ʚʦʛʥʝʤ ʧʽʜʨʦʩʪʫ, ʧʽʜʣʽʩʢʫ ʽ ʦʢʨʝʤʠʭ ʬʘʫʪʥʠʭ ʜʨʝʚ. ʊʦʤʫ 

ʟʛʘʨʠʱʘ ʽ ʚʠʨʫʙʢʠ ʚʠʢʣʠʢʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʦʾ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠ. ʆʪʞʝ, ʚʠʧʘʣʶʶʯʠ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ ʧʽʜ ʧʦʣʦʛʦʤ ʜʝʨʝʚʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ [335]. 

ʆʙôʻʢʪʘʤʠ ʜʣʷ ʚʠʧʘʣʶʚʘʥʥʷ ʥʘ ʧʦʢʨʠʪʠʭ ʣʽʩʦʤ ʜʽʣʷʥʢʘʭ ʻ ʚ ʦʩʥʦʚʥʦʤʫ 

ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ, ʦʧʘʜ ʽ ʣʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʫʭʦʛʦ ʪʨʘʚʦʩʪʦʶ, 

ʚʦʥʠ ʤʦʞʫʪʴ ʟʘʛʦʨʷʪʠʩʷ ʧʨʠ ʙʽʣʴʰ ʚʠʩʦʢʽʡ ʧʦʞʝʞʥʽʡ ʥʝʙʝʟʧʝʮʽ ʚ ʣʽʩʽ ʟʘ 

ʫʤʦʚʘʤʠ ʧʦʛʦʜʠ, ʱʦ ʨʽʟʢʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʚʠʭʦʜʫ ʚʦʛʥʶ ʟ-ʧʽʜ ʢʦʥʪʨʦʣʶ ʽ 

ʚʠʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʟʘʪʨʘʪʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʟʘʭʦʜʽʚ 

(ʥʘʧʨʠʢʣʘʜ, ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʧʦʣʦʩ ʽ ʪ.ʧ.) ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʚʠʧʘʣʶʚʘʥʴ. 

ʆʪʞʝ, ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʚʠʧʘʣʶʚʘʥʥʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʣʽʩʦʚʠʭ ʧʣʦʱʘʭ ʟ ʮʽʣʣʶ ʟʥʠʞʝʥʥʷ ʾʭʥʴʦʾ ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʨʘʮʽʦʥʘʣʴʥʦ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ ʽ ʪʽʣʴʢʠ ʥʘ ʥʝ ʚʢʨʠʪʠʭ ʣʽʩʦʤ 

ʜʽʣʷʥʢʘʭ ʽ ʣʠʰʝ ʚʦʩʝʥʠ. 

ɺʽʜʤʽʥʥʦʩʪʽ ʬʘʢʪʠʯʥʦʾ ʛʦʨʶʯʦʩʪʽ ʣʽʩʽʚ ʧʦʷʩʥʶʶʪʴʩʷ ʥʝ ʣʠʰʝ 

ʧʨʠʨʦʜʥʠʤʠ, ʘ ʡ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ, ʧʨʦ ʱʦ ʡʪʠʤʝʪʴʩʷ ʫ 

ʧʽʜʨʦʟʜʽʣʽ 2.6. ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʻ ʜʽʷʣʴʥʽʩʪʴ 

ʣʶʜʝʡ, ʘ ʨʦʟʤʽʨʠ ʚʠʛʦʨʽʣʦʾ ʧʣʦʱʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʽʪ 

ʧʦ ʛʘʩʽʥʥʶ, ʚʠʷʚʣʷʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʪʝʥʜʝʥʮʽʾ. ʇʦ-ʧʝʨʰʝ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʠʥʠʢʘʻ ʥʝʧʦʜʘʣʽʢ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʚ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʦʥʘʭ 

ʧʘʨʢʦʚʦ-ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ. ʇʨʦʪʝ ʟʘ ʨʘʭʫʥʦʢ ʰʚʠʜʢʦʛʦ ʚʠʷʚʣʝʥʥʷ ʽ ʝʢʩʪʨʝʥʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ, ʧʣʦʱʽ ʧʨʦʡʜʝʥʽ ʚʦʛʥʝʤ ʥʝʟʥʘʯʥʽ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʧʨʠʪʘʤʘʥʥʘ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ, ʜʣʷ çɼʇ ɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè, çɼʇ ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʠʡ 

ʣʽʩʛʦʩʧè, çɼʇ ɿʤʽʾʚʩʴʢʠʡ ʣʽʩʛʦʩʧè. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ, ʧʦʞʝʞʽ ʫ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʘʟʦʥʘʣʴʥʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʚ çɼʇ ɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè ʽ çɼʇ 

ʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè ʧʽʟʥʦ ʚʠʷʚʣʷʶʪʴʩʷ ʽ ʛʘʩʷʪʴʩʷ ʪʘʢʦʞ ʟ ʟʘʧʽʟʥʝʥʥʷʤ. ʊʘʢʽ 

ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʤʽʨʥʦʶ ʛʦʨʶʯʽʩʪʶ ʣʽʩʽʚ ʟʘ ʯʘʩʪʦʪʦʶ ʽ 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʟʘ ʧʣʦʱʝʶ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʧʦʞʝʞʽ 
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ʚ çɼʇ ɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè ʪʘ çɼʇ ʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè 2008 ʨʦʢʫ (1669,3 ʛʘ ʽ 

113,9 ʛʘ ʚʽʜʧʦʚʽʜʥʦ). 

ʆʪʞʝ, ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʧʨʠʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʙʽʣʴʰ 

ʟʘ ʚʩʝ ʭʚʦʡʥʠʭ, ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʤ̔ʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʅʉ, ʚʠʢʣʠʢʘʥʠʭ 

ʧʦʞʝʞʘʤʠ, ʢʦʪʨʽ ʥʝʩʫʪʴ ʟʘʛʨʦʟʫ ʷʢ ʥʘʩʝʣʝʥʥʶ, ʪʘʢ ʽ ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʢʦʤʧʣʝʢʩʫ. 

ʅʘʡʙʽʣʴʰʘ ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʨʠʤʽʩʴʢʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ, ʜʝ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʧʘʣʶʚʘʥʥʷ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʜʣʷ ʟʤʝʥʰʝʥʥʷ ʾʭʥʴʦʛʦ ʦʙô̒ ʤʫ. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʥʝʙʝʟʧʝʢ ʪʘ ʨʠʟʠʢʽʚ ʻ 

ʚʘʛʦʤʠʤ ʟʘʩʦʙʦʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʅʉ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ [257]. ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʶ ʦʩʥʦʚ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ, ʪʝʭʥʦʛʝʥʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʥʝʙʝʟʧʝʢ ʪʘ ʅʉ ʧʨʠʫʨʦʯʠʣʠ ʩʚʦʾ ʥʘʫʢʦʚʽ 

ʨʦʟʨʦʙʢʠ ʗ. ɹ. ʆʣʽʡʥʠʢ, ɸ. ʄ. ʄʝʣʴʥʠʯʫʢ, ʃ. ɻ. ʈʫʜʝʥʢʦ, ɸ. ɸ. ʉʘʣʪʦʚʝʮʴ, 

ʆ. ʄ. ɻʣʫʱʝʥʢʦ, ʄ. ɸ. ʉʘʬʨʦʥʦʚ, ɺ. ɺ. ʌʫʨʷʻʚ ʪʘ ʽʥʰʽ ʚʯʝʥʽ [91, 212, 206, 257, 

262, 269, 315].  

ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʢʘʨʪʦʩʭʝʤ, ʥʘʩʘʤʧʝʨʝʜ, ʧʝʨʝʜʫʻ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠ 

ʜʘʥʠʭ ʤʦʜʝʣʶʚʘʥʥʷ ʅʉ, ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʥʘʷʚʥʫ ʙʘʟʫ ʟʥʘʥʴ ʷʢ  

ʩʚʦʻʨʽʜʥʫ ʩʫʢʫʧʥʽʩʪʴ ʜʘʥʠʭ ʧʨʦ ʙʝʟʧʝʢʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʫʩʚʽʜʦʤʠʪʠ ʧʦʜʘʣʴʰ ̔ʤʦʞʣʠʚʦʩʪ ̔ʩʪʦʩʦʚʥʦ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ [257]. ɺ ʩʴʦʛʦʯʘʩʥʦʤʫ ʧʦʥʷʪʪʽ ʙʘʟʘ ʜʘʥʠʭ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʜʘʥʠʭ ʦʢʨʝʤʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʟʥʘʥʴ, ʱʦ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʟʛʽʜʥʦ ʟ ʯʠʥʥʠʤʠ ʥʦʨʤʘʤʠ, ʷʢʽ 

ʫʪʚʝʨʜʞʫʶʪʴ ʩʧʽʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʦʧʠʩʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ 

[20]. ʇʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥ ̫ʡʜʝ ʤʦʚʘ ʧʨʦ ʙʘʟʫ ʜʘʥʠʭ, ʷʢʘ ʥʘʷʚʥʘ ʚ ʮʠʬʨʦʚʽʡ 

ʬʦʨʤʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʦʚʫʚʘʥʥʷʤ ʥʦʚʠʭ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʘʧʝʨʦʚʠʭ ʯʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪ ʯʠ ʢʘʨʪʦʩʭʝʤ [152]. 

ʄʠ ʚʠʢʦʨʠʩʪʘʣʠ ʙʘʟʠ ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʧʣʦʱ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʫ 

ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ 2008ï2017 ʨʨ. (ʪʘʙʣ. 2.4, 2.5). 

ɿʘ ʢʘʨʪʦʛʨʘʬʽʯʥʫ ʦʩʥʦʚʫ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʩʝʨʝʜʥʴʦʤʘʩʰʪʘʙʥʫ ʢʘʨʪʫ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʩʪʨʦʶ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (1:1000000) ʽʟ 

ʟʘʚʯʘʩʥʦ ʚʠʜʽʣʝʥʠʤʠ ʤʝʞʘʤʠ ʣʽʩʛʦʩʧʽʚ ʍʆʋʃʄɻ [186, 319]. 

ʇʝʨʰ ʟʘ ʚʩʝ ʚ ʣʝʛʝʥʜʽ ʢʘʨʪʦʩʭʝʤʠ ʥʘʜʘʥʦ ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʫʩʪʨʽʡ 

ʍʆʋʃʄɻ ʟ̔ ʨʦʟʧʦʜʽʣʦʤ ʥʘ ʣʽʩʛʦʩʧʠ ʡ ʚʢʘʟʘʥʦ ʾʭʥ  ʁʧʣʦʱʫ (ʨʠʩ. 2.10) [319].  
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ʉʧʦʣʫʯʝʥʥʷ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʬʦʥʫ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ 

ʧʝʨʝʜʘʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʚʽʜʤʽʥ ʬʘʢʪʽʚ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʫ ʤʝʞʘʭ 

ʢʦʥʢʨʝʪʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʧʦʢʘʟʫʻ ʥʘ ʢʘʨʪʦʩʭʝʤʽ ʧʠʪʦʤʫ ʚʘʛʫ ʧʣʦʱʽ ʧʦʞʝʞ ʧʦ 

ʣʽʩʛʦʩʧʘʭ ʍʆʋʃʄɻ [45, 57]. 

ʂʦʣʦʚʽ ʣʦʢʘʣʽʟʦʚʘʥʽ ʜʽʘʛʨʘʤʠ ʥʘ ʢʘʨʪʦʩʭʝʤʽ ʟʦʙʨʘʞʫʶʪʴ ʜʠʥʘʤʽʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʟʘ ʨʦʢʘʤʠ (2008ï2017 ʨʨ.). ʋʤʦʚʥʘ ʰʢʘʣʘ (ʜʽʘʤʝʪʨ 

ʢʦʣʦʚʠʭ ʜʽʘʛʨʘʤ) ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʘʩʰʪʘʙʥʽʩʪʴ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. ʉʧʦʩʦʙʦʤ 

ʢʘʨʪʦʜʽʘʛʨʘʤʠ, ʟʛʽʜʥʦ ʟ ʷʢʠʤʠ ʟʦʙʨʘʞʘʶʪʴ ʩʪʘʪʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚ ʧʦʢʘʟʥʠʢʘʭ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʩʪʨʦʶ, ʧʦʢʘʟʘʥʦ ʧʣʦʱʫ ʣʽʩʽʚ ʫʨʘʞʝʥʠʭ ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ.  

ʇʝʨʝʚʘʞʥʘ ʯʠʩʝʣʥɹ̔ ʩʪʴ ʧʦʞʝʞ ʫ ʜʦʩʣʽʜʞʝʥʦʤʫ ʨʝʛʽʦʥʽ (ʚʽʜ 65 ʜʦ 90 %) ï 

ʮʝ ʜʨʽʙʥʽ (0,2ï1 ʛʘ) ʪʘ ʤʘʣʽ (1ï10 ʛʘ), ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʨʽʙʥʠʭ ʧʦʞʝʞ 

ʙʽʣʴʰʝ; ʥʘ ʟʘʛʦʨʷʥʥʷ (ʤʝʥʰʝ 0,2 ʛʘ) ʡ ʩʝʨʝʜʥʽ ʧʦʞʝʞʽ (10ï50 ʛʘ) ʧʨʠʭʦʜʠʪʴʩʷ ʧʦ 

10 %, ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʥʠʭ (50ï200 ʛʘ) ʪʘ ʚʝʣʠʢʠʭ (200ï1000 ʛʘ) ʩʫʪʪʻʚʦ ʤʝʥʰʝ 

(2 %). ʇʦʞʝʞʽ ʧʦʥʘʜ 1000 ʛʘ ʦʜʠʥʠʯʥʽ (ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ï 1 

ʚʠʧʘʜʦʢ ʫ çɼʇ ɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè ʚ 2008 ʨʦʮʽ. ʇʣʦʱʘ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ 

ʩʪʘʥʦʚʠʣʘ ʧʦʥʘʜ 1670 ʛʘ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʦʩʭʝʤʘ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʙʯʠʩʣʝʥʥʽ ʜʠʥʘʤʽʢʠ ʅʉ, ʱʦ ʚʠʢʣʠʢʘʥ ̔ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦ ʾʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ 2003ï2017 ʨʦʢ̔ʚ. 

ʅʘʩʪʫʧʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʟʦʩʝʨʝʜʠʣʠ ʥʘ ʨ̔ ʚʥ̔ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʟʘ ʨʘʡʦʥʘʤʠ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʦʮʽʥʮ ̔ʩʪʫʧʝʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʧʦʞʝʞʘʤʠ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʫ ʨʝʛʽʦʥʽ. 
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ʈʠʩʫʥʦʢ 2.10 ï ɼʠʥʘʤʽʢʘ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʟʘ ʧʝʨʽʦʜ 2008ς2017 ʨʨ.  

ʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ
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2.6 ɺʧʣʠʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʝʨʝʜʫʤʦʚ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ ʪʘ ʾʭ 

ʧʨʦʛʥʦʟ 

 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ ʯʠʤʘʣʦ [30, 35]. ɺ 

ʦʜʥʽʡ ʽʟ ʥʠʭ ʤʽʩʪʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʠʥʠʢʥʝʥʥʷ 

ʪʝʭʥʦʛʝʥʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ [9]. 

ʉʝʨʝʜ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʝʨʝʜʫʤʦʚ ʚʠʜʽʣʠʤʦ ʪʝʭʥʦʛʝʥʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ (ʨʠʩ. 

2.11). 

 ʇɽʈɽɼʋʄʆɺʀ 

ɺʀʅʀʂʅɽʅʅʗ 

ʇʈʀʈʆɼʅʀʍ ʇʆɾɽɾ 

 

   

ɸʅʊʈʆʇʆɻɽʅʅɯ ʇʈʀʈʆɼʅɯ 

   

ʊɽʍʅʆɻɽʅʅɯ ʉʆʎɯɸʃʔʅɯ  

   

ʉʪʘʥ ʪʝʧʣʦ- ʪʘ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ 
ʈʽʚʝʥʴ ʫʨʙʘʥʽʟʘʮʽʾ 

ʇʦʛʦʜʥʽ ʪʘ ʢʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ 

ʉʪʘʥ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʑʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ  

ʉʪʘʥ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, 

ʧʨʦʮʝʩʽʚ, ʤʘʪʝʨʽʘʣʽʚ 

ʉʦʮʽʘʣʴʥʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

 

ʅʘʷʚʥʽʩʪʴ ʦʙôʻʢʪʽʚ 

ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ 

ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʦʙôʻʢʪʽʚ 

ʈʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ 

 

 

ʈʠʩʫʥʦʢ 2.11 ï ʇʝʨʝʜʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ 
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ʋ ʨʦʙʦʪʽ [9] ʘʚʪʦʨ ʧʦʚôʷʟʫʻ ʢʽʣʴʢʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷʭ ʧʦʞʝʞ ʽʟ ʧʦʛʦʜʥʠʤʠ 

ʫʤʦʚʘʤʠ, ʯʠʩʝʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʪʶ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʥʘ ʦʜʠʥʠʮʶ 

ʧʣʦʱʽ. ʅʘʤ ʟʜʘʻʪʴʩʷ, ʱʦ ʪʘʢʠʡ ʧʽʜʭʽʜ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ, ʘʣʝ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʩʪʘʥʝ ʚʠʚʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʥʝ ʚʽʜ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʤʝʰʢʘʥʮʽʚ, ʘ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʟʥʘʯʝʥʥʷ ʽ ʬʫʥʢʮʽʾ ʥʘʩʝʣʝʥʠʭ 

ʧʫʥʢʪʽʚ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ. ʅʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʤ ʻ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ 

ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʘʙʦ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ 

ʦʙôʻʢʪʽʚ. ʉʘʤʝ ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʽʨʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʚʠʥʠʢʥʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ ʥʘ ʧʨʠʢʣʘʜʽ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. ʈʦʟʧʦʜʽʣ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʨʠʟʠʢʫ ʽ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʦʤʫ ʨʘʡʦʥʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʩʦʮʽʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. ʅʘʜʤʽʨʥʘ ʱʽʣʴʥʽʩʪʴ 

ʥʘʩʝʣʝʥʥʷ ʫ ʜʝʷʢʠʭ ʨʝʛʽʦʥʫ ʦʙʣʘʩʪʽ ʻ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʧʽʜʚʠʱʠʪʠ 

ʤʘʪʝʨʽʘʣʴʥʠʡ ʪʘ ʩʦʮʽʘʣʴʥʠʡ ʨʠʟʠʢ ʪʝʨʠʪʦʨʽʾ ʡ ʥʘʩʝʣʝʥʥʷ ʦʙʣʘʩʪʽ ʚʽʜ ʩʪʠʭʽʡʥʠʭ 

ʣʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʦʞʝʞ). ʅʘʤʠ ʚʠʛʦʪʦʚʣʝʥʦ ʢʘʨʪʦʩʭʝʤʫ 

ʨʘʡʦʥʫʚʘʥʥʷ ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʨʘʡʦʥʽʚ ʨʝʛʽʦʥʫ, ʜʝ ʨʠʟʠʢ ʅʉ ʧʦʢʘʟʫʻ ʪʝʥʜʝʥʮʽʾ ʫ 

ʧʨʦʩʪʦʨʦʚʽʡ ʩʪʨʫʢʪʫʨ ̔ ʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ ʅʉ ʪʘ ʩʘʥʢʮʽʦʥʫʻ ʧʽʜʚʠʱʝʥʥʷ 

ʛʦʪʦʚʥʦʩʪʽ ʚʣʘʜʥʠʭ ʪʘ ʫʧʦʚʥʦʚʘʞʝʥʠʭ ʩʣʫʞʙ ʜʦ ʜʽ ʾ ʧʨʠ ʥʝʧʝʨʝʜʙʘʯʝʥʦʤʫ 

ʚʠʥʠʢʥʝʥʥʽ ʅʉ ʡ ʜʦ ʾʭʥʴʦʛʦ ʟʘʧʦʙʽʛʘʥʥʷ.  

ʆʩʢʽʣʴʢʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʻ ʣʽʜʝʨʦʤ ʩʝʨʝʜ ʚʩʽʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, 

ʧʨʦʚʝʜʝʤʦ ʨʦʟʨʘʭʫʥʦʢ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʅʉ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʆʇʅ ʥʘ ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʱʠʥʠ ʡ 

ʩʧʽʚʩʪʘʚʠʤʦ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʤʦʞʣʠʚʠʤʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʧʦʜʽʷʤʠ 

ʧʽʨʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʆʇʅ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʦʙʣʘʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ 381 ʆʇʅ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ï 9382 ʆʇʅ [110].  

ʈʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʾ ʥʝʙʝʟʧʝʯʥʦʾ ʩʠʪʫʘʮʽʾ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʱʽʣʴʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʆʇʅ ʫ ʨʝʛʽʦʥ.̔ ɼʣʷ ʫʩʽʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ ʦʙʯʠʩʣʝʥʦ 

ʢʦʝʬʽʮʽʻʥʪ f (ʧʦʢʘʟʥʠʢ ʥʘʩʠʯʝʥʦʩʪʽ ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʾ ʥʝʙʝʟʧʝʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ), 

ʷʢʘ ʚʢʘʟʫʻ ʧʣʦʱʫ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʢʦʞʝʥ ʆʇʅ (ʪʘʙʣ. 2.7, 2.8). ʄʽʨʘ ʥʘʩʠʯʝʥʦʩʪʽ 
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ʪʝʨʠʪʦʨʽʾ ʆʇʅ ʨʦʟʨʘʭʦʚʘʥʦ ʜʣʷ ʪʦʯʢʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ (ʢʤ2). ɿʘ 

ʤʽʨʦ  ʁ ʥʘʩʠʯʝʥʦʩʪʽ ʧʣʦʱ̔ ʪʝʨʠʪʦʨʽʾ ʆʇʅ ʟ ʧʝʚʥʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʤʦʞʣʠʚʦ 

ʩʚʽʜʯʠʪʠ ʪʘʢʦʞ ʽ ʧʨʦ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʅʉ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʏʠʤ 

ʩʠʣʴʥʽʰʝ ʥʘʩʠʯʝʥʽʩʪʴ, ʪʠʤ ʙʽʣʴʰʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʅʉ. 

 

ʊʘʙʣʠʮʷ 2.7 ï ʏʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʪʘ ʆʇʅ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

(ʨʦʟʧʦʜʽʣ ʟʘ ʨʘʡʦʥʘʤʠ) 
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ɿʘʯʝʧʠʣʽʚʩʴʢʠʡ ʨʘʡʦʥ 16,1 3 794 264,6 5366 3,2Ŀ10-4 

ʂʝʛʠʯʽʚʩʴʢʠʡ ʨʘʡʦʥ 21,8 3 782,5 260,8 7266 3,2Ŀ10-4 

ʅʦʚʦʚʦʜʦʣʘʟʴʢʠʡ 

ʨʘʡʦʥ 
34,9 9 1182,7 131,4 3877 9,6Ŀ10-4 

ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ 

ʨʘʡʦʥ 
45,8 14 985,1 70,3 3271 1,5Ŀ10-3 

ʉʘʭʥʦʚʱʠʥʩʴʢʠʡ 

ʨʘʡʦʥ 
22,5 7 1169,9 167,1 3214 7,5Ŀ10-4 

ɺʦʚʯʘʥʩʴʢʠʡ ʨʘʡʦʥ 48,7 6 1888,6 314,7 8116 6,4Ŀ10-4 

ɹʘʣʘʢʣʽʡʩʴʢʠʡ ʨʘʡʦʥ 84,6 13 1986,5 152,8 6507 1,4Ŀ10-3 

ʂʫʧôʷʥʩʴʢʠʡ ʨʘʡʦʥ 26 17 1280,3 75,3 1529 1,8Ŀ10-3 

ɹʦʨʽʚʩʴʢʠʡ ʨʘʡʦʥ 17,8 3 875,3 291,7 5933 3,2Ŀ10-4 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.7 

ɺʝʣʠʢʦʙʫʨʣʫʮʴʢʠʡ 

ʨʘʡʦʥ 
23,7 5 1220,8 244,1 4740 5,3Ŀ10-4 

ɿʤʽʾʚʩʴʢʠʡ ʨʘʡʦʥ 73 18 1364,7 75,8 4055 1,9Ŀ10-3 

ɿʦʣʦʯʽʚʩʴʢʠʡ ʨʘʡʦʥ 27,8 5 968,6 193,7 5560 5,3Ŀ10-4 

ɺʘʣʢʽʚʩʴʢʠʡ ʨʘʡʦʥ 32,6 2 1010,5 505,2 16300 2,1Ŀ10-4 

ʂʦʣʦʤʘʮʴʢʠʡ ʨʘʡʦʥ 7,7 1 329,5 329,5 7700 1,0Ŀ10-4 

ɼʝʨʛʘʯʽʚʩʴʢʠʡ ʨʘʡʦʥ 94,9 35 900,1 25,7 2711 3,7Ŀ10-3 

ʍʘʨʢʽʚʩʴʢʠʡ ʨʘʡʦʥ 183 124 1403,4 11,3 1475 1,2Ŀ10-2 

ʏʫʛʫʾʚʩʴʢʠʡ ʨʘʡʦʥ 46,9 34 1148,6 33,7 1379 3,6Ŀ10-3 

ʇʝʯʝʥʽʟʴʢʠʡ ʨʘʡʦʥ 10,5 2 467,5 233,7 5250 2,0Ŀ10-4 

ʐʝʚʯʝʥʢʽʚʩʴʢʠʡ 

ʨʘʡʦʥ 
21,2 4 977,4 244,3 5300 4,2Ŀ10-4 

ɹʦʛʦʜʫʭʽʚʩʴʢʠʡ ʨʘʡʦʥ 40,4 14 1160,3 82,8 2885 1,5Ŀ10-3 

ʂʨʘʩʥʦʢʫʪʩʴʢʠʡ 

ʨʘʡʦʥ 
29,3 5 1040,8 208,1 5860 5,3Ŀ10-4 

ɯʟʶʤʩʴʢʠʡ ʨʘʡʦʥ 18,7 20 1553,5 77,6 935 2,1Ŀ10-3 

ɹʘʨʚʽʥʢʽʚʩʴʢʠʡ ʨʘʡʦʥ 24,7 3 1364,5 454,8 8233 3,2Ŀ10-4 

ɹʣʠʟʥʶʢʽʚʩʴʢʠʡ 

ʨʘʡʦʥ 
20,7 3 1380 460 6900 3,2Ŀ10-4 

ʃʦʟʽʚʩʴʢʠʡ ʨʘʡʦʥ 30,7 10 1403,5 140,3 3070 1,8Ŀ10-3 

ʇʝʨʚʦʤʘʡʩʴʢʠʡ ʨʘʡʦʥ 48,2 17 1194,5 70,2 2835 1,8Ŀ10-3 

ɼʚʦʨʽʯʘʥʩʴʢʠʡ ʨʘʡʦʥ 18,8 4 1112,4 278,1 4700 4,3Ŀ10-4 

ɺʩʴʦʛʦ  1071 381 30945,5 81,2 2811 4,0Ŀ10-2 



 

ʊʘʙʣʠʮʷ 2.8 ï ʏʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʪʘ ʆʇʅ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʨʦʟʧʦʜʽʣ ʟʘ ʨʘʡʦʥʘʤʠ) 
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ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ (ɿʘʯʝʧʠʣʽʚʩʴʢʠʡ, 

ʂʝʛʠʯʽʚʩʴʢʠʡ, ʅʦʚʦʚʦʜʦʣʘʟʴʢʠʡ, 

ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ, ʉʘʭʥʦʚʱʠʥʩʴʢʠʡ ʨʘʡʦʥʠ) 
22,22 141 36 4914,3 14,6 28,71 136,51 3,92 0,095 

ɺʦʚʯʘʥʩʴʢʠʡ  1,72 48,7 6 1888,6 27,9 25,78 314,7 8,11 0,015 

ɹʘʣʘʢʣʽʡʩʴʢʠʡ 7,50 84,6 13 1986,5 28,3 42,58 152,8 6,50 0,034 

ʂʫʧôʷʥʩʴʢʠʡ (ʂʫʧôʷʥʩʴʢʠʡ, ɹʦʨʽʚʩʴʢʠʡ, 

ɺʝʣʠʢʦʙʫʨʣʫʮʴʢʠʡ ʨʘʡʦʥʠ) 
37,70 67,5 25 3376,4 37,4 19,99 135,0 2,7 0,066 

ɿʤʽʾʚʩʴʢʠʡ 2,60 73 18 1364,7 32,3 5,35 75,8 4,05 0,047 
ɾʦʚʪʥʝʚʠʡ (ɿʦʣʦʯʽʚʩʴʢʠʡ,  ɺʘʣʢʽʚʩʴʢʠʡ, 

ʂʦʣʦʤʘʮʴʢʠʡ, ɼʝʨʛʘʯʽʚʩʴʢʠʡ, ʍʘʨʢʽʚʩʴʢʠʡ 

ʨʘʡʦʥʠ) 
10,65 318,2 162 3643,5 48,4 87,33 22,4 1,96 0,429 

ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʠʡ (ʏʫʛʫʾʚʩʴʢʠʡ, 

ʇʝʯʝʥʽʟʴʢʠʡ, ʐʝʚʯʝʥʢʽʚʩʴʢʠʡ ʨʘʡʦʥʠ) 
7,84 78,6 40 2593,5 22,6 30,30 64,8 1,96 0,106 

ɻʫʪʷʥʩʴʢʠʡ (ɹʦʛʦʜʫʭʽʚʩʴʢʠʡ, 

ʂʨʘʩʥʦʢʫʪʩʴʢʠʡ ʨʘʡʦʥʠ) 
3,87 69,7 19 2201,1 31,1 31,66 115,8 3,66 0,050 

ɯʟʶʤʩʴʢʠʡ (ɯʟʶʤʩʴʢʠʡ, ɹʘʨʚʽʥʢʽʚʩʴʢʠʡ 

ʨʘʡʦʥʠ) 
8,44 43,4 23 2918 53,0 14,87 126,8 1,88 0,061 

1
5

5 
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ɹʘʟʫʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʥʘʤʠ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʛʨʫʧʫʚʘʥʥʷ 

ʨʘʡʦʥʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʨʽʚʥʝʤ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ 

(ʨʠʩ. 2.12). ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʤʠ ʨʘʡʦʥʘʤʠ 

ʚʠʷʚʠʣʠʩ ̫ ʍʘʨʢʽʚʩʴʢʠʡ, ʜʝ ʥʘ ʢʦʞʥʽ 11,3 ʢʤ2 ʧʨʠʧʘʜʘʻ 1 ʆʇʅ. ɺ 

ɼʝʨʛʘʯʽʚʩʴʢʦʤʫ ʡ ʏʫʛʫʾʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʥʘ ʢʦʞʥʽ 25,7  ̔33,7 ʢʤ2 ʧʨʠʭʦʜʠʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʧʦ ʦʙôʻʢʪʫ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ. ɿʘ ʧʨʠʚʝʜʝʥʠʤʠ ʜʘʥʠʤʠ ʥʘʤʠ 

ʩʢʣʘʜʝʥʦ ʢʘʨʪʦʩʭʝʤʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (ʨʠʩ. 2.12), ʜʝ ʮʶ ʛʨʫʧʫ ʨʘʡʦʥʽʚ 

ʟʘʙʘʨʚʣʝʥʦ ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ.  

 

ʈʠʩʫʥʦʢ 2.12 ï ʈʽʚʝʥʴ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʟʘ ʨʘʡʦʥʘʤʠ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 
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ʈʦʞʝʚʠʤ ʢʦʣʴʦʨʦʤ ʟʘʙʘʨʚʣʝʥʦ ʨʘʡʦʥʠ, ʜʝ ʥʘ ʢʦʞʥʽ 70ï83 ʢʤ2 

ʨʦʟʪʘʰʦʚʘʥʦ 1 ʆʇʅ. ʉʶʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ɹʦʛʦʜʫʭʽʚʩʴʢʠʡ, ɿʤʽʾʚʩʴʢʠʡ, ɯʟʶʤʩʴʢʠʡ, 

ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ, ʂʫʧôʷʥʩʴʢʠʡ, ʇʝʨʚʦʤʘʡʩʴʢʠʡ ʨʘʡʦʥʠ. ɿʦʣʦʯʽʚʩʴʢʠʡ, 

ɹʘʣʘʢʣʽʡʩʴʢʠʡ, ʃʦʟʽʚʩʴʢʠʡ, ʅʦʚʦʚʦʜʦʣʘʟʴʢʠʡ, ʉʘʭʥʦʚʱʠʥʩʴʢʠʡ ʨʘʡʦʥʠ 

ʟʘʙʘʨʚʣʝʥʦ ʩʚʽʪʣʦïʟʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ, ʜʝ ʥʘ ʢʦʞʥʽ 130ï200 ʢʤ2 ʨʦʟʤʽʱʝʥʦ ʆʇʅ. 

ɯʥʰʽ ʨʘʡʦʥʽ ʤʘʶʪʴ ʥʘʡʤʝʥʰʫ ʱʽʣʴʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʆʇʅ, ʽʥʘʢʰʝ ʢʘʞʫʯʠ, 

ʙʽʣʴʰ ʥʽʞ ʥʘ 200 ʢʤ2 ʨʦʟʪʘʰʦʚʘʥʦ ʧʦ ʦʜʥʦʤʫ ʆʇʅ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʨʝʛʽʦʥʫ ʥʘ 

ʢʦʞʥ̔ 81,2 ʢʤ2 ʨʦʟʪʘʰʦʚʘʥʦ ʦʜʠʥ ʆʇʅ. 

ʇʨʠ ʘʥʘʣʽʟ ̔ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʝʞ ʜʦʮʽʣʴʥʠʤ ʻ 

ʫʨʘʭʫʚʘʥʥʷ ʯʠʩʣʘ ʤʝʰʢʘʥʮʽʚ ʚ ʢʦʞʥʦʤʫ ʨʘʡʦʥʽ. ʅʘʤʠ ʙʫʚ ʦʙʯʠʩʣʝʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ d (ʪʘʙʣ. 2.8). ʅʘʡʚʠʱʠʤ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʷʚʠʚʩʷ ʜʣʷ ɯʟʶʤʩʴʢʦʛʦ 

ʨʘʡʦʥʫ, ʜʝ ʥʘ ʢʦʞʥʽ 935 ʦʩʽʙ ʧʨʠʧʘʜʘʻ ʧʦ ʦʜʥʦʤʫ ʆʇʅ. ɺʠʩʦʢʽ ʜʘʥ̔ ʢʦʝʬʽʮʽʻʥʪʠ 

ʡ ʜʣʷ ʍʘʨʢʽʚʩʴʢʦʛʦ, ʏʫʛʫʾʚʩʴʢʦʛʦ ʪʘ ʂʫʧôʷʥʩʴʢʦʛʦ ʨʘʡʦʥʫ. ɼʣʷ ʥʠʭ ʧʦ ʦʜʥʦʤʫ 

ʆʇʅ ʧʨʠʧʘʜʘʻ ʥʘ 1379ï1529 ʦʩʽʙ. ʅʘ ʢʘʨʪʦʩʭʝʤʽ ʮʽ ʨʝʛʽʦʥʠ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ 

ʢʨʫʛʦʚʫ ʜʽʘʛʨʘʤʫ. ɺʽʜ 2000 ʜʦ 3000 ʪʠʩ. ʦʩʽʙ ʥʘ 1 ʆʇʅ ʧʨʠʧʘʜʘʻ ʚ 

ʉʘʭʥʦʚʱʠʥʩʴʢʦʤʫ, ʇʝʨʚʦʤʘʡʩʴʢʦʤʫ, ʃʦʟʽʚʩʴʢʦʤʫ, ɼʝʨʛʘʯʽʚʩʴʢʦʤʫ ʡ 

ɹʦʛʦʜʫʭʽʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ, ʷʢ ̔ ʚʽʜʤʽʯʝʥʦ ʜʽʘʛʨʘʤʘʤʠ ʤʝʥʰʦʛʦ ʬʦʨʤʘʪʫ. ʑʝ 

ʤʝʥʰʦʛʦ ʨʦʟʤʽʨʫ ʜʽʘʛʨʘʤʘʤʠ ʥʘ ʢʘʨʪʦʩʭʝʤʽ ʧʨʦʤʘʨʢʦʚʘʥʽ ɹʦʨʽʚʩʴʢʠʡ, 

ɺʝʣʠʢʦʙʫʨʣʫʮʴʢʠʡ, ɼʚʦʨʽʯʘʥʩʴʢʠʡ, ɿʘʯʝʧʠʣʽʚʩʴʢʠʡ, ɿʤʽʾʚʩʴʢʠʡ, ɿʦʣʦʯʽʚʩʴʢʠʡ, 

ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ, ʅʦʚʦʚʦʜʦʣʘʟʴʢʠʡ, ʉʘʭʥʦʚʱʠʥʩʴʢʠʡ ʨʘʡʦʥʠ, ʚ ʷʢʠʭ ʥʘ 3000ï

6000 ʤʝʰʢʘʥʮʽʚ ʧʨʠʧʘʜʘʻ ʧʦ ʦʜʥʦʤʫ ʆʇʅ. ɯʥʰʽ ʨʘʡʦʥʠ ʧʨʦʤʘʨʢʦʚʘʥʽ 

ʥʘʡʤʝʥʰʦʶ ʜʽʘʛʨʘʤʦʶ ʦʩʢʽʣʴʢʠ ʫ ʥʠʭ ʥʘ ʧʦʥʘʜ 7000 ʤʝʰʢʘʥʮʽʚ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ 

ʦʜʠʥ ʆʇʅ. ʋ ʮʽʣʦʤʫ ʚ ʨʝʛʽʦʥ ̔ʥʘ ʆʇʅ ʧʨʠʭʦʜʠʪʴʩʷ 2811 ʞʠʪʝʣʽʚ.  

ʈʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʅʉ ʥʘ ʦʜʥʦʤʫ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʆʇʅ ʥʘʤʠ ʦʙʯʠʩʣʝʥʦ ʷʢ 

ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʆʇʅ ʫ ʨʘʡʦʥʽ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʜʽʙʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ (ʪʘʙʣ. 2.8). ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʨʠʟʠʢ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ï 1,2Ŀ10-2, ʥʘʡʤʝʥʰʠʡ ʫ ʂʦʣʦʤʘʮʴʢʦʤʫ ï 1,0Ŀ10-4. ɺ ʮʽʣʦʤʫ, ʚʠʩʦʢʠʡ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦʾ ʅʉ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʪʘ ʩʢʣʘʜʘʻ 4,0Ŀ10-2. 

ʅʘʷʚʥʽ ʜʘʥʽ ʜʦʟʚʦʣʠʣʠ ʥʘʤ ʦʮʽʥʠʪʠ ʱʽʣʴʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ 

ʜʞʝʨʝʣ ʪʝʭʥʦʛʝʥʥʠʭ ʅʉ ʜʣʷ ʫʩʽʭ ʨʘʡʦʥʽʚ ʨʝʛʽʦʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟ ʚʽʜʦʤʦʶ ʜʦʣʝʶ 
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ʫʤʦʚʥʦʩʪʽ ʛʦʚʦʨʠʪʠ ʧʨʦ ʤʽʨʫ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʝʨʠʪʦʨʽʾ 

ʚʠʚʯʝʥʠʭ ʨʘʡʦʥʽʚ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. 

ɿʽʩʪʘʚʠʤʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤ ʫʩʪʨʦʻʤ ʍʆʋʃʄɻ ʟ 

ʧʦʜʽʣʦʤ ʥʘ ʣʽʩʛʦʩʧʠ ʪʘ ʧʣʦʱʝʶ ʣʽʩʦʚʠʭ ʧʦʞʝʞ (ʪʘʙʣ. 2.8).  

ʅʘʤʠ ʨʦʟʨʘʭʦʚʘʥʦ ʩʝʨʝʜʥʶ ʧʣʦʱʫ, ʧʨʦʡʜʝʥʫ ʚʦʛʥʝʤ, ʫ ʢʦʞʥʦʤʫ ʣʽʩʛʦʩʧʽ 

ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʧʦʞʝʞ ʟʘ 10 ʨʦʢʽʚ (2008ï2017). ɼʘʥʫ ʚʝʣʠʯʠʥʫ 

ʟʽʩʪʘʚʣʝʥʦ ʽʟ ʢʽʣʴʢʽʩʪʶ ʤʝʰʢʘʥʮʽʚ ʫ ʨʘʡʦʥʘʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʣʽʩʛʦʩʧʫ (ʨʠʩ. 2.13). 

 

 

 ʈʠʩʫʥʦʢ 2.13 ï ɿʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʽʟ ʢʽʣʴʢʽʩʪʶ ʤʝʰʢʘʥʮʽʚ 

 

 ʈʘʥʽʰʝ ʚʞʝ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʚʽʨʦʛʽʜʥʦ, ʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʧʦʚʠʥʥʦ ʩʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʙʦ ʧʣʦʱʽ ʧʦʞʝʞ ʥʝ ʚʽʜ ʘʙʩʦʣʶʪʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, 

ʘ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʥʘʤʠ ʽ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ. ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʟ 

ʨʠʩ. 2.14, ʚʽʜʤʽʯʘʻʪʴʩʷ ʙʽʣʴʰ ʩʫʪʪʻʚʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʧʣʦʱʝʶ ʧʦʞʝʞ ʽ ʱʽʣʴʥʽʩʪʶ 

ʥʘʩʝʣʝʥʥʷ ʨʘʡʦʥʫ. 
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ʈʠʩʫʥʦʢ 2.14 ï ɿʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ (ʛʘ) ʚʽʜ ʱʽʣʴʥʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ 

 

ʊʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʨʝʛʽʦʥʽ ʨʦʟʨʘʭʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʩʪʽ ʆʇʅ, 

ʪʘʢʠʤ ʯʠʥʦʤ ʚʧʣʠʚ ʪʝʭʥʦʛʝʥʥʦʾ ʩʢʣʘʜʦʚʦʾ ʫ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʦʮʽʥʝʥʦ 

ʟʘ ʜʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ (ʢʽʣʴʢʽʩʪʴ ʆʇʅ). ʆʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʆʇʅ ʫ ʨʘʡʦʥʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.15. 

 

 

 ʈʠʩʫʥʦʢ 2.15 ï ɿʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ (ʛʘ) ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʆʇʅ 
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ɸʥʘʣʦʛʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʽʜ ʱʽʣʴʥʦʩʪʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʆʇʅ ʫ ʨʘʡʦʥʽ (ʨʠʩ. 2.16). ʗʢ ʽ ʟ̔ ʱʽʣʴʥʽʩʪʶ ʥʘʩʝʣʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʙʽʣʴʰ ʩʫʪʪʻʚʫ ʢʦʨʝʣʷʮʽʶ. 

 

 

ʈʠʩʫʥʦʢ 2.16 ï ɿʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ (ʛʘ) ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ 

ʆʇʅ 

 

ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʱʽʣʴʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʆʇʅ ʪʘ ʯʘʩʪʢʫ ʦʙôʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ 

ʥʝʙʝʟʧʝʢʠ ʫ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʣʽʩʛʦʩʧʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʜʘʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʨʝʛʽʦʥʽ. 

 

,                                                          (2.8) 

 

ʜʝ ɛ ï ʩʫʤʘʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ;  

d ï ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ (ʦʩʽʙ/ʢʤ2);  

f ï ʱʽʣʴʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʆʇʅ (ʰʪ./ʢʤ2);  

D ï ʯʘʩʪʢʘ ʆʇʅ ʫ ʟʘʛʘʣʴʥʦʤʫ ʦʙʩʷʟʽ ʆʇʅ ʫ ʨʝʛʽʦʥʽ. 

ʆʮʽʥʢʘ ʟʘʣʝʞʥʦʩʪʽ ʧʣʦʱʽ ʧʦʞʝʞ ʚʽʜ ʜʘʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 2.17. 
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ʈʠʩʫʥʦʢ 2.17 ï ɿʘʣʝʞʥʽʩʪʴ ʧʣʦʱʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ (ʛʘ) ʚʽʜ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʫ 

 

ɿʘ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʧʦʢʘʟʦʚʘ 

ʢʦʨʝʣʷʮʽʷ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʪʴ 0,9. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʣʦʱʫ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʇ=2,54Țɛ+2,12                                             (2.9) 

ʘʙʦ 

ʇ=2,54 d Țf ȚD Ț+2,12,                                          (2.10) 

ʜʝ ʇ ï ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʫ ʣʽʩʛʦʩʧʽ ʟʘ ʨʽʢ. 

 

ɿʚʠʯʘʡʥʦ, ʦʙʣʽʢ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʻ 

ʦʙʦʚ'ʷʟʢʦʚʠʤ. ɿʘ ʜʘʥʠʤʠ ʅʽʢʽʱʝʥʢʦ ʅ. ɻ. [222] ʧʨʠʯʠʥʦʶ 96,9 % ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʻ 

ʘʥʪʨʦʧʦʛʝʥʥʠʡ (ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʩʦʮʽʘʣʴʥʠʡ) ʬʘʢʪʦʨ, 2,1 % ï ʪʝʭʥʦʛʝʥʥʠʡ, ʽ 

ʚʩʴʦʛʦ 0,8 % ï ʧʨʠʨʦʜʥʠʡ. 

ɼʣʷ ʦʜʥʦʯʘʩʥʦʾ ʦʮʽʥʢʠ ʽ ʧʨʠʨʦʜʥʠʭ, ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʫ ʨʝʛʽʦʥʽ ʥʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʙʘʣʴʥʦʾ 

ʦʮʽʥʢʠ, ʧʦ ʷʢʽʡ ʚʦʥʠ ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʯʦʪʠʨʠʙʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧ'ʷʪʠ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ: 

’ ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ; 



162 
 

’ ʣʽʩʠʩʪʽʩʪʴ ʪʝʨʠʪʦʨʽʾ; 

’ ʱʽʣʴʥʽʩʪʴ ʆʇʅ; 

’ ʢʣʽʤʘʪʠʯʥʽ ʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ; 

’ ʯʘʩʪʢʘ ʆʇʅ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ ʍʘʨʢʽʚʩʴʢʽʡ 

ʦʙʣʘʩʪʽ ʥʘʤʠ ʙʫʣʦ ʟ'ʷʩʦʚʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʣʽʩʠʩʪʽʩʪʴ ʪʝʨʠʪʦʨʽʾ (ɚ 

= 0,3), ʽ ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ (ɚ = 0,3). ʋ ʤʝʥʰʽʡ ʤʽʨʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʞʝʞ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʣʽ ʆʇʅ (ɚ = 0,15), ʧʣʦʱʽ, ʱʦ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʦʜʠʥ ʆʇʅ (ɚ = 0,15), 

ʘ ʪʘʢʦʞ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ (ɚ = 0,10). ɼʣʷ ʢʦʞʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘʤʠ ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ ʦʮʽʥʦʯʥʘ ʰʢʘʣʘ (ʪʘʙʣ. 2.9). 

 

ʊʘʙʣʠʮʷ 2.9 ï ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʥʝʙʝʟʧʝʢʠ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ 

ʉʪʫʧʽʥʴ ʥʝʙʝʟʧʝʢʠ 
ɹʘʣʠ ʆʩʥʦʚʥʽ ʯʠʥʥʠʢʠ 

X1 X2 X3 X4 X5 

ʅʘʜʟʚʠʯʘʡʥʦ 

ʚʠʩʦʢʘ 

4 >41 >15 < 10 < 100 < 2,5 

ɺʠʩʦʢʘ 3 26ï40 11ï15 8ï9 100ï150 2,5ï2,7 

ʇʦʤʽʨʥʘ 2 11ï25 5ï10 4ï7 150ï200 2,6ï3,0 

ʅʝʟʥʘʯʥʘ 1 < 10 <5 > 4 >200 >3 

X1 ï ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʦʩʽʙ/ʢʤ
2; X2 ï ʣʽʩʠʩʪʽʩʪʴ ʪʝʨʠʪʦʨʽʾ, %; X3 ï 

ʯʘʩʪʢʘ ʆʇʅ,%; X4 ï ʧʣʦʱʘ, ʱʦ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʢʦʞʝʥ ʆʇʅ; ʢʤ
2; X5 ï 

ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʜʦ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʯʝʨʚʥʽ-ʩʝʨʧʥʽ. 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʙʘʣʽʚ ʟʘ ʦʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʾʭ ʟʥʘʯʫʱʦʩʪʽ, ʜʣʷ ʢʦʞʥʦʛʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʫ 

ʚʠʟʥʘʯʘʚʩʷ ʩʝʨʝʜʥʽʡ ʙʘʣ, ʷʢʠʡ ʻ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ (ʪʘʙʣ. 2.10). 
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ʊʘʙʣʠʮʷ 2.10 ï ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʝʨʝʜʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ 

ʃʽʩʛʦʩʧ ʍ1 ʍ2 ʍ3 ʍ4 ʍ5 ɯʥʪʝʛʨʘʣʴʥʠʡ 

ʧʦʢʘʟʥʠʢ, ɯ 

ɾʦʚʪʥʝʚʠʡ 4 3 4 4 3 3,7 

ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʠʡ  3 2 4 4 3 3,1 

ʂʫʧôʷʥʩʴʢʠʡ  3 4 2 3 4 3,2 

ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ  3 2 3 3 4 3,1 

ɹʘʣʘʢʣʽʡʩʴʢʠʡ 4 3 1 2 3 2,95 

ɯʟʶʤʩʴʢʠʡ  2 4 2 3 4 2,8 

ɻʫʪʷʥʩʴʢʠʡ  3 3 2 3 3 2,5 

ɿʤʽʾʚʩʴʢʠʡ 1 4 2 4 3 2,4 

ɺʦʚʯʘʥʩʴʢʠʡ  2 3 1 1 3 1,8 

 

ʎʽ ʧʦʢʘʟʥʠʢʠ ʜʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ ʪʠʧʽʟʘʮʽʶ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʽʚ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʚʠʜʽʣʝʥʥʷʤ ʧʣʦʱ: ʟ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʶ, ʚʠʩʦʢʦʶ, 

ʧʦʤʽʨʥʦʶ ʽ ʤʘʣʦʶ ʥʝʙʝʟʧʝʢʦʶ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ ʟʝʤʣʷʭ ʣʽʩʦʚʦʛʦ 

ʬʦʥʜʫ. ʗʢ ʚʩʪʘʥʦʚʣʝʥʦ, ʥʘʡʙʽʣʴʰʘ ʪʘʢʘ ʥʝʙʝʟʧʝʢʘ ʽʩʥʫʻ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʦʙʣʘʩʪʽ ï ʫ ɾʦʚʪʥʝʚʦʤʫ ʽ ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʦʤʫ ʣʽʩʛʦʩʧʘʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʘʡʦʥʘʭ ʨʝʛʽʦʥʫ ʟ ʥʘʡʙʽʣʴʰʦʶ ʱʽʣʴʥʽʩʪʶ 

ʥʘʩʝʣʝʥʥʷ ʪʘ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʴ ʆʇʅ. ʎʽ ʪʝʨʠʪʦʨʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʙʣʠʟʫ ʮʝʥʪʨʘ 

ʨʝʛʽʦʥʫ ʤ. ʍʘʨʢʦʚʘ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ 

ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʚʠʜʘʤʠ. ʊʘʢʦʞ ʥʘʡʚʠʱʘ 

ʥʝʙʝʟʧʝʢʘ ʚʩʪʘʥʦʚʣʝʥʘ ʫ ʂʫʧôʷʥʩʴʢʦʤʫ ʪʘ ʂʨʘʩʥʦʛʨʘʜʩʴʢʦʤʫ ʨʘʡʦʥʘʭ, ʚ ʷʢʠʭ ʟʘ 

ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʧʦʩʪʨʘʞʜʘʣʘ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʪʝʨʠʪʦʨʽʾ ʚʽʜ ʧʦʞʝʞʽ (ʧʦʥʘʜ 

10% ʪʝʨʠʪʦʨʽʾ ʣʽʩʽʚ). ɺʠʩʦʢʘ ʥʝʙʝʟʧʝʢʘ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʠʷʚʣʝʥʘ 

ʪʘʢʦʞ ʫ ɹʘʣʘʢʣʽʡʩʴʢʦʤʫ, ɯʟʶʤʩʴʢʦʤʫ ʣʽʩʛʦʩʧʘʭ. ʅʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʚʠʩʦʢʘ 

ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʣʽʩ ʫ ʨʝʢʨʝʘʮʽʡʥʠʭ ʮʽʣʷʭ. ʅʘ ʨʝʰʪʽ 

ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʥʝʙʝʟʧʝʢʘ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʟʥʘʯʥʦ ʥʠʞʯʝ (ʪʘʙʣ. 2.10). 



164 
 

ɿʽʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʥʘ ʟʝʤʣʷʭ ʣʽʩʦʚʦʛʦ 

ʬʦʥʜʫ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʾ 

ʥʘʤʠ ʪʠʧʽʟʘʮʽʾ ʨʘʡʦʥʽʚ ʧʦʢʘʟʫʻ ʧʝʚʥʫ ʾʭ ʢʦʨʝʣʷʮʽʶ (ʪʘʙʣ. 2.11).  

 

ʊʘʙʣʠʮʷ 2.11 ï ʈʝʟʫʣʴʪʘʪʠ ʪʠʧʽʟʘʮʽʾ ʟʝʤʝʣʴ ʟʘ ʫʤʦʚʘʤʠ ʚʠʥʠʢʥʝʥʥʷ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʪʘ ʾʭ ʬʘʢʪʠʯʥʘ ʢʽʣʴʢʽʩʪʴ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ (2008ï2017 ʨʨ.) 

ʊʠʧʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʨʘʡʦʥʽʚ ʟʘ ʥʝʙʝʟʧʝʢʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ 

ɯʥʪʝʛʨʘʣʴ

ʥʠʡ 

ʧʦʢʘʟʥʠʢ 

ɯ 

ʇʣʦʱʘ, 

% 

ʉʝʨʝʜʥʽʡ ʙʘʣ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ 

ʥʝʙʝʟʧʝʢʠ 

ʇʣʦʱʘ ʣʽʩʽʚ,  

ʱʦ 

ʧʦʩʪʨʘʞʜʘʣʘ 

ʚʽʜ ʧʦʞʝʞʽ  

ʟʘ ʦʩʪʘʥʥʽ 10 

ʨʦʢʽʚ, % 

1. ɼʫʞʝ ʚʠʩʦʢʘ 

ʥʝʙʝʟʧʝʢʘ > 3 58,37 3,3 7,7 

2. ɺʠʩʦʢʘ ʥʝʙʝʟʧʝʢʘ 
2,6ï 3,0 19,70 2,9 2,1 

3. ʇʦʤʽʨʥʘ ʥʝʙʝʟʧʝʢʘ 
2,0ï 2,5 14,32 2,5 1,0 

4. ɺʽʜʥʦʩʥʦ ʤʘʣʘ 

ʥʝʙʝʟʧʝʢʘ <2 7,58 1,8 0,6 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʨʘʡʦʥʽʚ ʟ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʥʝʙʝʟʧʝʢʦʶ ʚʠʥʠʢʥʝʥʥʷ 

ʧʦʞʝʞ ʪʘ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʙʽʣʴʰʝ 3, ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʣʽʩʽʚ, 

ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʧʦʞʝʞʽ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʙʽʣʴʰʝ 7 %; ʟ ʚʠʩʦʢʦʶ ʥʝʙʝʟʧʝʢʦʶ 

(2,6ï3,0 ʙʘʣʘ), ʧʣʦʱʘ ʧʦʨʫʰʝʥʠʭ ʧʦʞʝʞʘʤʠ ʪʝʨʠʪʦʨʽʡ 2,1 %; ʟ ʧʦʤʽʨʥʦʶ 

ʥʝʙʝʟʧʝʢʦʶ (2,0ï2,5 ʙʘʣʘ) ï 1 % ʧʦʩʪʨʘʞʜʘʣʦʾ ʪʝʨʠʪʦʨʽʾ ʣʽʩʛʦʩʧʫ, ʤʘʣʦʾ (ʤʝʥʰʝ 

2 ʙʘʣʽʚ) ï 0,6 %  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʘʥʘʣʦʛʽʯʥʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʦʞʝʞʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. 
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2.7 ʆʮʽʥʢʘ ʩʪʫʧʝʥ̫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʧʦʞʝʞʘʤʠ ʣʽʩʦʚʠʭ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ 

 

ʗʢ ʩʪʘʣʦ ʟʨʦʟʫʤʽʣʠʤ ʽʟ ʚʠʱʝ ʦʧʨʘʮʴʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʋʢʨʘʾʥʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʝʢʦʣʦʛʽʯʥʘ ʥʝʙʝʟʧʝʢʘ ʚʠʥʠʢʥʝʥʥʷ 

ʅʉ ʧʦʨʦʜʞʝʥʠʭ ʧʦʞʝʞʘʤʠ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ, ʟʦʢʨʝʤʘ, ʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ. ɺʦʥʠ 

ʚʠʥʠʢʘʶʪʴ, ʟʚʠʯʘʡʥʦ, ʷʢ ʯʝʨʝʟ ʧʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ, ʪʘʢ ʽ ʚʥʘʩʣʽʜʦʢ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʝʨʝʜʫʤʦʚ, ʧʨʦ ʱʦ ʡʰʣʦʩʷ ʚʠʱʝ. ʇʨʠʨʦʜʥʘ ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ 

ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʟʫʤʦʚʣʶʻʪʴʩʷ, ʷʢ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ, ʾʭʥʴʦʶ ʚʽʢʦʚʦʶ ʡ 

ʧʦʨʦʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ʑʦʥʘʡʙʽʣʴʰʝ ʧʦʞʝʞ ʚʠʥʠʢʘʻ ʚ ʭʚʦʡʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, 

ʜʦʣʷ ʷʢʠʭ, ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʣʽʩʘʛʝʥʩʪʚʘ, ʩʢʣʘʜʘʻ 40 % (2758 ʪʠʩ. ʛʘ). ʇʦʥʘʜ ʫʩʝ 

ʫh ʢʦʜʞʫʶʪʴʩʷ ʚʽʜ ʜʘʥʦʾ ʥʝʙʝʟʧʝʢʠ ʩʦʩʥʦʚʽ ʤʦʣʦʜʥʷʢʠ ï 29 % (ʧʦʥʘʜ 

800 ʪʠʩ. ʛʘ). ʂʨʽʤ ʪʦʛʦ, ʩʫʪʪʻʚʘ ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʚʠʷʚʣʝʥʘ ʫ ʣʽʩʘʭ, ʫʨʘʞʝʥʠʭ 

ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʧʨʦʥʠʢʣʠʚʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ 

ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ, ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʤʘʩʦʚʦ ʾʨʝʧʨʦʜʫʢʮʽʾ ʰʢʽʜʥʠʢʽʚ ʡ ʧʦʰʠʨʝʥʥʷʤ 

ʭʚʦʨʦʙ, ʘ ʪʘʢʦʞ ʦʩʣʘʙʣʝʥʥʷʤ ʚʥʘʩʣʽʜʦʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  ̔ʜʨʫʛʠʭ 

ʥʝʛʘʪʠʚʥʠʭ ʷʚʠʱ [108]. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʟʨʽʣʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʡ ʨʠʟʠʢʦʤ ʾʭʥʴʦʛʦ ʧʦʰʠʨʝʥʥʷ (ʫʨʘʞʝʥʥʷ) ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, 

ʚʘʛʦʤʠʤʠ ʻ ʨʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʧʦʞʝʞ ʜʣʷ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʷʢʽ 

ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʨʠʟʠʢʦʤ ʧʦʰʠʨʝʥʥʷ (ʫʨʘʞʝʥʥʷ) ʘʙʦ ʞ ʧʣʦʱʝʶ ʧʨʦʡʜʝʥʦʶ 

ʚʦʛʥʝʤ. ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʄ. ʄ. ɹʨʫʰʣʠʥʩʴʢʦʛʦ, çʧʦʞʝʞʥʠʡ ʨʠʟʠʢè ï ʮʝ 

ʢ̔ ʣʴʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ (ʪʘ ʾʾ 

ʥʘʩʣʽʜʢʽʚ), ʷʢʘ ʚʠʤʽʨʶʻʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ, ʫ ʢʦʥʢʨʝʪʥʠʭ ʦʜʠʥʠʮʷʭ. ɺʽʜʥʦʩʥʦ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʦʮʽʥʢʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʣʽʩʦʧʦʞʝʞʥʦʛʦ ʨʠʟʠʢʫ ʨʦʟʨʘʭʦʚʫʶʪʴ ʷʢ 

ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ, ʤ̔ʦʚʽʨʥʽʩʪʴ ʾʾ ʧʽʟʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ 

(ʥʝ ʚʠʷʚʣʝʥʥʷ), ʤ̔ʦʚʽʨʥʽʩʪʴ ʧʦʰʠʨʝʥʥʷ (ʤʘʩʰʪʘʙʥʽʩʪʴ), ʘ ʪʘʢʦʞ ʤ̔ʦʚʽʨʥʽʩʪʴ 

ʙʝʟʫʩʧʽʰʥʦʛʦ ʛʘʩʽʥʥʷ (ʥʝ ʛʘʩʽʥʥʷ) [26]. ʏʘʩʪʢʦʚʦ ʦʟʥʘʯʝʥʽ ʧʠʪʘʥʥʷ ʚʞʝ 

ʨʦʟʛʣʷʥʫʪʦ ʫ ʨʦʟʜʽʣʘʭ 1 ʪʘ 2 [35, 37, 46, 53, 56, 67, 69, 72, 73, 97]. 

ɿ ʧʦʛʣʷʜʫ ɻ. ʆ. ɼʦʨʨʝʨʘ, ʥʘʡʚʘʛʦʤʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ 

ʧʨʠʨʦʜʥʫ ʧʦʞʝʞʫ, ʻ ʧʣʦʱʘ, ʷʢʘ ʧʨʦʡʜʝʥʘ ʚʦʛʥʝʤ, ʜʦ ʯʘʩʫ ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞʽ, 
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ʽʥʘʢʰʝ ʢʘʞʫʯʠ, ʨʠʟʠʢʦʤ ʧʦʰʠʨʝʥʥʷ (ʫʨʘʞʝʥʥʷ) ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ. ɺʠʟʥʘʯʘʻʪʴʩʷ 

ʚ̔ ʥ ʣʽʩʦʧʽʨʦʣʦʛʽʯʥʠʤʠ ʩʠʪʫʘʮʽʷʤʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʰʠʨʝʥʥʷ ʣʽʩʦʚʦʾ 

ʧʦʞʝʞʽ: ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʧʦʛʦʜʘ (ʚʽʪʝʨ, ʚʦʣʦʛʽʩʪʴ, 

ʪʝʤʧʝʨʘʪʫʨʘ), ʛʦʨʶʯʽ ʤʘʪʝʨʽʘʣʠ ʪʦʱʦ. [115]. 

ʇʦʜʽʣʷʻʤʦ ʜʫʤʢʫ ʥʘʫʢʦʚʮʽʚ [26, 115] ʱʦʜʦ ʨʦʟʫʤʽʥʥʷ ʧʦʥʷʪʪʷ çʧʦʞʝʞʥʠʡ 

ʨʠʟʠʢè, ʪʘʢ ʷʢ ʨʠʟʠʢʠ ʚʠʥʠʢʥʝʥʥʷ  ̔ʚʠʷʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʛʘʩʽʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʦʣʽ ʟʦʨʫ ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʩʪʘʥʦʚ ʽ 

ʧʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ, ʧʨʦʪʝ ʚʩʝ ʞ ʩʭʠʣʷʻʤʦʩʴ ʜʦ ʪʦʯʢʠ ʟʦʨʫ, 

ʧʨʽʦʨʠʪʝʪʥʠʤ ʫ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʻ ʦʮʽʥʢʘ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ, 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʪʘ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ.  

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʧʽʨʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚʠʢʦʨʠʩʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ 

ʦʩʥʦʚʽ ʷʢʦʾ ʣʦʛʽʯʥʘ ʤʦʜʝʣ,ɹ ʟʘ ʷʢʦ ʁ ʚʠʢʦʥʫʶʪʴ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ ʟʩʫʚʽʚ ʚ ʪʝʭʥʦʧʨʠʨʦʜʥʽʡ ʛʝʦʩʠʩʪʝʤ ̔ [258]. 

ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʦʟʥʘʯʝʥʫ ʤʦʜʝʣʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʪʫʧʝʥʷ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʽʜ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

[57]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʦ ʾ ʤʝʪʦʜʠʢʠ, ʚʽʟʴʤʝʤʦ ʟʘ ʦʙ'ʻʢʪ ʥʝʙʝʟʧʝʢʠ 

ʦʩʚʦʻʥʫ ʪʝʨʠʪʦʨʽ ʁʪʘʢʩʦʥʘ ʧʣʦʱʝʶ S0 (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ï ʧʣʦʱʘ ʦʢʨʝʤʦʛʦ 

ʣʽʩʛʦʩʧʫ) ʟʘ ʡʦʛʦ ʩʫʤʘʨʥʦʾ ʧʣʦʱʽ St (ʣʽʩʦʚ ̔ʤʘʩʠʚʠ ʍʆʋʃʄɻ). ɺ ʤʝʞʘʭ ʪʘʢʩʦʥʫ 

ʯʘʩ ʚʽʜ ʯʘʩʫ ʫʪʚʦʨʶʻʪʴʩʷ ʥʝʙʝʟʧʝʢʘ ʫ ʚʠʜʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʽ 

(ʅ), ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʣʦʱʫ SH. ɻʝʦʤʝʪʨʠʯʥʘ ʤ̔ʦʚʽʨʥʽʩʪʴ, ʱʦ ʥʝʙʝʟʧʝʢʘ 

ʚʠʥʠʢʥʝ ʚ ʦʩʚʦʻʥʽʡ ʯʘʩʪʠʥʽ ʪʘʢʩʦʥʫ ʨʽʚʥʷʻʪʴʩʷ S0 /St, ʘ ʦʪʞʝ, ʽʤʦʚʽʨʥʽʩʪʴ 

ʫh ʢʦʜʞʝʥʥʷ ʫʩʷʢʦʾ ʪʦʯʢʠ ʜʘʥʦʾ ʯʘʩʪʠʥʠ ï SH /S0. ɺʽʜʪʦʜʽ, ʤ̔ʦʚʽʨʥʽʩʪʴ 

ʨʽʚʥʦʯʘʩʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʫ ʧʨʦʩʪʦʨʽ ʥʝʙʝʟʧʝʯʥʦʛʦ ʷʚʠʱʘ (ʧʦʞʝʞʽ), ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ 

(ʬʦʨʤʫʣʘ 2. 11): 

 

tH

ot

Ho

ot SS
SS

SS
SSP /)( =

Ö

Ö
= .                                                                                        (2.11) 

 

ʆʜʝʨʞʘʥʘ ʤ̔ʦʚʽʨʥʽʩʪʴ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠ ʯʘʩʪʢʫ ʧʨʠʧʫʩʪʠʤʠʭ ʚʪʨʘʪ ʦʙ'ʻʢʪʘ ʫ 

ʚʠʧʘʜʢʫ ʨʝʘʣʽʟʘʮʽʾ ʥʝʙʝʟʧʝʢʠ, ʽʥʘʢʰʝ ʢʘʞʫʯʠ, ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ.  

ɿ ʧʦʛʣʷʜʫ ɻ. ɯ. ʈʫʜʴʢʘ [258], ʜʘʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʣʦʱʽ ʦʙ'ʻʢʪʘ 

ʧʦʰʢʦʜʞʝʥʥʷ (2.12), ʦʪʞʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʨʝʘʢʮʽʾ ʡʦʛʦ ʥʘ ʥʝʙʝʟʧʝʢʫ. 
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ɼʦʩʣʽʜʥʠʢ ʨʘʜʠʪʴ ʥʘʟʠʚʘʪʠ ʜʘʥʫ ʤ̔ʦʚʽʨʥʽʩʪʴ ʩʪʫʧʝʥʝʤ ʫʨʘʞʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʧʽʜ ʯʘʩ 

ʜʽʾ ʧʝʚʥʦʾ ʥʝʙʝʟʧʝʢʠ (ʅ) ʘʙʦ ʧʨʦʩʪʦ ʫʨʘʞʝʥʽʩʪʶ ʽ ʧʦʟʥʘʯʠʪʠ Vʪ (ʅ). ʆʪʞʝ, 

ʤʘʪʝʨʽʘʣʴʥʽ ʚʪʨʘʪʠ Dʪ (ʅ) ʫ ʚʠʛʣʷʜʽ ʧʣʦʱʽ, ʫh ʢʦʜʞʝʥʦʾ ʫ ʚʠʧʘʜʢʫ ʦʢʨʝʤʦʛʦ ʧʨʦʷʚʫ 

ʥʝʙʝʟʧʝʢʠ (ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʞʝʞʽ), ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ: 
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0 .                                                                                                  (2.12) 

 

ʉʫʪʥʽʩʪʴ ʚʠʨʘʞʘʻ ʥʝʙʝʟʧʝʢʫ, ʷʢʘ ʚʠʥʠʢʣʘ ʚ ʪʘʢʩʦʥʽ, ʱʦ ʧʦʨʫʰʫʻ ʦʩʚʦʻʥʫ 

ʪʝʨʠʪʦʨʽʶ ʟ ʽʤʦʚʽʨʥʽʩʪʶ S0 / St, ʽ ʧʨʠ ʢʦʞʥʦʤʫ ʨʘʟʽ ʫh ʢʦʜʞʫʻ ʧʣʦʱʫ SH . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʠʟʠʢ ʫh ʢʦʜʞʝʥʥʷ (ʧʦʨʫʰʝʥʥʷ, ʚʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ) ʦʜʠʥʠʮʽ 

ʧʣʦʱʽ ʫ ʤʝʞʘʭ ʦʩʚʦʻʥʦʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ S0 ʫ ʯʘʩʽ ʽ ʫ ʧʨʦʩʪʦʨʽ Rsm, ʥʝʙʝʟʧʝʢʘ ʅ, 

ʧʦʚʥʠʡ ʧʠʪʦʤʠʡ ʨʠʟʠʢ ʚʪʨʘʪ Rm ʧʨʠ ʜʘʥʽʡ ʧʦʜʽʾ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦ: 

 

Rsm (H) = P*
 (H) Vʪ(ʅ),                                                                    (2.13) 

Rm (H) = P*
 (H) Dʪ (ʅ) = Rsm ĀS0,                                                          (2.14) 

 

ʜʝ P*(H) ï ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʥʝʙʝʟʧʝʢʠ ʅ, ʷʢʘ ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʾʾ ʩʪʘʪʠʯʥʽʡ 

ʡʤʦʚʽʨʥʦʩʪʽ [258]. 

ʄʘʪʝʨʽʘʣʴʥʠʡ ʨʠʟʠʢ ʧʠʪʦʤʠʭ ʚʪʨʘʪ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʷʢ ʦʙ'ʻʢʪʘ, ʘ ʚʽʜʪʘʢ ʽ 

ʚʩʴʦʛʦ ʪʘʢʩʦʥʫ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.12).  

ʅʘʤʠ ʫʜʦʩʢʦʥʘʣʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʩʪʫʧʝʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ 

ʫʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʽʜ ʧʦʞʝʞ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʝʨʝʜʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ ɯ (ʪʘʙʣ. 2.10). ʇʨʠ ʚʚʝʜʝʥʥʽ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʬʦʨʤʫʣʘ 

ʨʦʟʨʘʭʫʥʢʫ ʧʦʚʥʦʛʦ ʧʠʪʦʤʦʛʦ ʨʠʟʠʢʫ ʚʪʨʘʪ Rm ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 

 

Rm (H) = ɯ P*
 (H) Dʪ (ʅ) = Rsm ĀS0                                                          (2.15) 

 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʮʝʡ ʨʠʟʠʢ ʥʘʟʠʚʘʪʠ ʧʠʪʦʤʠʤ ʨʠʟʠʢʦʤ ʫʨʘʞʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ 

(ʝʢʦʛʝʦʩʠʩʪʝʤʠ) ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʫ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʟʥʘʯʝʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʫʨʘʞʝʥʥʷ. ʇʠʪʦʤʠʡ ʨʠʟʠʢ ʫʨʘʞʝʥʥʷ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ 

ʩʢʣʘʜʘʥʥʷ ʢʘʨʪʦʩʭʝʤ  ̔ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʙʝʟʧʝʯʥʠʭ 



168 
 

ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ, ʙʽʣʴʰ ʫʩʴʦʛʦ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʽʤʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʟʤʽʱʝʥʥʷ 

ʪʘ ʮʽʥʥʽʩʪ ɹʦʢʨʝʤʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ (ʪʘʙʣ. 2.12). 

ɿʘ ʜʘʥʠʤʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʤʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʢʘʨʪʦʩʭʝʤʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʠʟʠʢ ʫʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʥʘʩʣʽʜʦʢ ʣʽʩʦʚʠʭ ʧʦʞʝʞ (ʨʠʩ. 2.18). 

ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʦʩʭʝʤʠ ʚʠʙʨʘʥʦ 

ʩʝʨʝʜʥʴʦʤʘʩʰʪʘʙʥʫ ʢʘʨʪʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʫʩʪʨʦʶ 

ʍʘʨʢʽʚʱʠʥʠ (1:1000000), ʟ ʥʘʧʝʨʝʜ ʚʠʟʥʘʯʝʥʠʤʠ ʤʝʞʘʤʠ ʣʽʩʛʦʩʧʽʚ ʍʆʋʃʄɻ 

[186, 319]. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʷʢʽʩʥʦʛʦ ʬʦʥʫ ʚʽʜʦʙʨʘʞʘʻ ʥʘ ʢʘʨʪʦʩʭʝʤʽ ̔ʤʦʚʽʨʥʽʩʪʴ 

ʫʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʫʥʘʩʣʽʜʦʢ ʧʦʞʝʞ ʫ ʜʝʨʞʣʽʩʛʦʩʧʘʭ 

ʍʆʋʃʄɻ [63]. 

 

ʊʘʙʣʠʮʷ 2.12 ï ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʫʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʥʘʩʣʽʜʦʢ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ 

ɯʥʜʝʢʩ ʃʽʩʛʦʩʧ 

ʇʣʦʱʘ, 

S0, 

ʪʠʩ. ʛʘ, 

ʇʣʦʱʘ 

ʧʦʞʝʞ, 

Sʅ , ʛʘ, 

Vʪ (ʅ) Dʪ (ʅ) Rm (ʅ) 

I ɹʘʣʘʢʣʽʡʩʴʢʠʡ 28,3 75,06 2,6Ŀ10-3 7,1Ŀ10-3 3, 03Ŀ 10-6 

II  ɺʦʚʯʘʥʩʴʢʠʡ  27,9 17,22 6,2Ŀ10-4 1,6Ŀ10-3 2,58Ŀ10-6 

IIɯ ɻʫʪʷʥʩʴʢʠʡ  31,1 38,69 1,2Ŀ10-3 4,0Ŀ10-3 1,26Ŀ10-6 

IV  ɿʤʽʾʚʩʴʢʠʡ  32,3 26,05 8,1Ŀ10-4 2,8Ŀ10-3 1,72Ŀ10-6 

V ɯʟʶʤʩʴʢʠʡ  53,0 1745,32 3,3Ŀ10-2 6,09Ŀ10-2 5,79Ŀ10-4 

VI  ʂʫʧôʷʥʩʴʢʠʡ  37,4 377,05 1,0Ŀ10-2 4,7Ŀ10-2 7,83Ŀ10-5 

VII  ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ  14,6 222,23 1,5Ŀ10-2 1,1Ŀ10-2 5, 05Ŀ10-6 

VIII  ɾʦʚʪʥʝʚʠʡ  48,4 106,49 2,2Ŀ10-3 1,7Ŀ10-2 2, 61Ŀ10-5 

IX  ʏʫʛʫʻʚʦ-

ɹʘʙʯʘʥʩʴʢʠʡ  
22,6 78,38 3,5Ŀ10-3 5,9Ŀ10-3 1, 03Ŀ10-5 

ʈʘʟʦʤ, 

St 

ʈʘʟʦʤ 298,9 2686,49 
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ʈʠʩʫʥʦʢ 2.18 ï ʇʠʪʦʤʠʡ ʨʠʟʠʢ ʫʨʘʞʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʍʆʋʃʄɻ ʚʽʜ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ 
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ɸʥʘʣʽʟʫʶʯʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʘʨʪʦʩʭʝʤʠ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʋʢʨʘʾʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʥʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ: 10-3 ï ʥʝʧʨʠʡʥʷʪʥʠʡ, 

10-4 ï ʧʨʠʡʥʷʪʥʠʡ ʣʠʰʝ ʫ ʦʩʦʙʣʠʚʠʭ ʦʙʩʪʘʚʠʥʘʭ, 10-5 ï ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ, 10-6 ï ʧʨʠʡʥʷʪʥʠʡ [107]. ɿ 10 ʜʝʨʞʣʽʩʛʦʩʧʽʚ ʪʝʨʠʪʦʨʽʾ 

ʍʘʨʢʽʚʱʠʥʠ, 6 ʟ ʥʠʭ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʞʘʭ ʧʨʠʡʥʷʪʥʦʛʦ ʨʠʟʠʢʫ ʟʘ ʤ̔ʦʚʽʨʥʽʩʪʶ 

ʫʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʥʘʩʣʽʜʦʢ ʣʽʩʦʚʠʭ ʧʦʞʝʞ.  

ʃʽʩʠ çɼʇ ʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè, çɼʇ ɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè ʪʘ çɼʇ 

ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʠʡ ʣʽʩʛʦʩʧè ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ ʨʠʟʠʢʫ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ 

ʜʝʪʘʣʴʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ʅʘ ʟʘʚʝʨʰʝʥʥʷ, ʝʢʦʛʝʦʩʠʩʪʝʤʠ çɼʇ ɯʟʶʤʩʴʢʠʡ 

ʣʽʩʛʦʩʧè ʚʠʟʥʘʯʘʶʪʴʩ ̫ ʨʠʟʠʢʦʤ, ʧʨʠʡʥʷʪʥʠʤ ʣʠʰʝ ʫ ʦʩʦʙʣʠʚʠʭ ʦʙʩʪʘʚʠʥʘʭ. 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʝʣʴʤʠ ʧʦʟʥʘʯʠʣʘʩʷ ʥʘ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʟʝʤʝʣʴ 

ʦʟʥʘʯʝʥʦʛʦ ʣʽʩʛʦʩʧʫ ʧʦʞʝʞʘ 2008 ʨʦʢʫ (ʚʘʣʦʚʘ ʧʣʦʱʘ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʣʽʩʛʦʩʧʫ ʩʪʘʥʦʚʠʣʘ ʧʦʥʘʜ 1600 ʛʘ). 

ʈʦʟʛʣʷʜʘʶʯʠ ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ 

ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ, ʪʘ ʟʽʩʪʘʚʠʚʰʠ ʾʭ ʟ ʣʘʥʜʰʘʬʪʥʦʶ ʢʘʨʪʦʶ, ʢʘʨʪʦʶ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʨʝʣʴʻʬʫ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʧʝʚʥʽ ʪʝʥʜʝʥʮʽʾ ʫ 

ʚʠʥʠʢʥʝʥʥʽ ʧʦʞʝʞ [212] . 

ʅʘʩʘʤʧʝʨʝʜ, ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʟʘ ʧʣʦʱʝʶ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʧʝʨʝʚʘʞʘʶʪʴ 

ʣʽʩʦʚʽ ʤʘʩʠʚʠ çɼʇ ʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè ʪʘ çɼʇ ɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʭʽʜʥʽʡ ʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ ʪʘ çɼʇ ɾʦʚʪʥʝʚʠʡ 

ʣʽʩʛʦʩʧè ʽ çɼʇ ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʠʡ ʣʽʩʛʦʩʧè, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʦʙʣʘʩʪʽ. 

ʉʫʜʷʯʠ ʟ ʢʣʽʤʘʪʠʯʥʦʾ ʢʘʨʪʠ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʫ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʡʩʧʝʢʦʪʥ̔ ʦhʛʦ ʣʽʪʥʴʦʛʦ ʤʽʩʷʮʷ ʣʠʧʥʷ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʽʡʩʥʦ ʟʘ 

ʜʘʥʠʤʠ ɯʟʶʤʩʴʢʦʾ ʤʝʪʝʦʩʪʘʥʮʽʾ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʥʦʚʠʪʴ +21 ʦʉ, ʱʦ ʥʘ 0,5ï1,0 ʦʉ 

ʙʽʣʴʰʝ ʥʽʞ ʚ ʽʥʰʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʣʽʩʛʦʩʧʘʭ. ʆʪʞʝ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʣʠʧʥʷ ʚʽʜʽʛʨʘ ̒ʦʜʥʫ ʽʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʨʦʣʝʡ ʫ 

ʨʦʟʨʘʭʫʥʢʘʭ ʧʦʢʘʟʥʠʢʘ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ [186]. 

ʆʮʽʥʶʶʯʠ ʦʨʦʛʨʘʬʽʯʥʫ ʩʢʣʘʜʦʚʫ ʪʝʨʠʪʦʨʽʾ ʜʝʨʞʣʽʩʛʦʩʧʽʚ, ʜʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʘ ʧʣʦʱʘ ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 
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ʟʘʛʘʣʦʤ, ʣʽʩʦʚʽ ʧʣʦʱʽ ʧʨʦʡʜʝʥʽ ʚʦʛʥʝʤ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʤʝʞʘʭ ʘʙʩʦʣʶʪʥʠʭ 

ʚʽʜʤʽʪʦʢ 100ï150 ʤ ʽ ʟʥʘʭʦʜʷʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, ʚ ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʪʘ ʆʩʢʽʣ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰʠʤʠ ʚ ʦʙʣʘʩʪʽ, ʟʘ ʚʠʥʷʪʢʦʤ ʪʝʨʠʪʦʨʽʾ çɼʇ 

ɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè.  

ʇʦʨʽʚʥʶʶʯʠ ʦʪʨʠʤʘʥʽ ʢʘʨʪʦʩʭʝʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʠʟʠʢ ʫʨʘʞʝʥʦʩʪʽ 

ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʽʜ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʪʘ ʜʠʥʘʤʽʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ 

ʟ ʢʘʨʪʦʶ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʣʘʥʜʰʘʬʪʥʫ ʢʘʨʪʫ, ʚʽʜʟʥʘʯʠʤʦ ʜʝʷʢʽ ʪʝʥʜʝʥʮʽʾ. 

ʊʝʨʠʪʦʨʽʷ ʣʽʩʛʦʩʧʽʚ, ʥʘ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩ ̫ ʥʘʡʙʽʣʴʰʽ ʧʦʞʝʞʽ ʟʘ ʧʣʦʱʝʶ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʜʦʣʠʥʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʨʽʚʥʠʥʠ 

ʜʨʽʙʥʦʛʦʨʙʠʩʪʽ ʡ ʨʽʚʥʠʥʠ ʧʣʦʩʢʽ ʪʘ ʩʣʘʙʦʭʚʠʣʷʩʪʽ. ʇʽʜʢʨʝʩʣʠʤʦ, ʱʦ ʥʘ ʧʣʦʱʘʭ 

ʣʽʩʛʦʩʧʽʚ, ʱʦ ʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʽ ʧʦʢʘʟʫʶʪʴ ʚʠʨʽʚʥʷʥʽ ʡ 

ʧʽʜʥʝʩʝʥʽ ʨʽʚʥʠʥʠ ʪʘ ʾʭ ʚʽʜʥʝʩʝʥʦ ʜʦ ʤʽʞʨʽʯʢʦʚʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʧʣʦʱʘ 

ʣʽʩ̔ʚ, ʫʨʘʞʝʥʠʭ ʚʦʛʥʝʤ ʧʦʞʝʞ, ʟʥʘʯʥʦ ʤʝʥʰʘ. ʆʪʨʠʤʫʻ ʫʚʘʛʠ ʘʥʘʣʽʟ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʫ ʥʝ ʜʦ ʨʝʯʽ ʜʦʩʣʽʜʞʫʚʘʪʠ ʽʟʦʣʴʦʚʘʥʦ ʚʽʜ ʢʘʨʪʠ ʣʘʥʜʰʘʬʪʥʦʾ 

[186]. 

ʆʪʞʝ, ʢʦʨʦʪʢʦ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʦʟʥʘʯʝʥʽ ʢʘʨʪʠ ʍʘʨʢʽʚʱʠʥʠ. ɿʛʽʜʥʦ ʢʘʨʪʠ 

ʨʦʩʣʠʥʥʦʩʪʽ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʥʘʛʽʨʥʽ ʜʽʙʨʦʚʠ ʨʦʟʪʘʰʦʚʘʥʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ʫ ʚʟʜʦʚʞ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʪʘ ʥʘ ʧʣʘʢʦʨʘʭ ʚʦʜʦʜʽʣʽʚ ʡ 

ʧʨʘʚʠʭ ʚʠʩʦʪʥʠʭ ʙʝʨʝʛʘʭ ʨʽʯʦʢ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʍʘʨʢʽʚ, ʃʦʧʘʥʴ, ʋʜʠ, ʄʞʘ, 

ʄʝʨʣʘ [186]. ʇʝʨʝʚʘʞʘʶʯʽ ʧʣʦʱʽ ʫ ʥʘʛʽʨʥʠʭ ʰʠʨʦʢʦʣʠʩʪʷʥʦïʤʽʰʘʥʠʭ ʣʽʩʘʭ 

ʜʦʤʽʥʦʚʘʥʦ ʟʘʡʤʘʶʪʴ ʢʣʝʥʦʚʦïʣʠʧʦʚʽ ʡ ʣʠʧʦʚʦï̫ ʩʝʥʝʚʽ ʜʽʙʨʦʚʠ. ʇʝʨʰʠʡ ʷʨʫʩ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʫʙʦʤ ʟʚʠʯʘʡʥʠʤ (Q. robur L.), ʣʠʧʦʶ ʩʝʨʮʝʣʠʩʪʦʶ (T. cordata 

Mill.), ʷʩʝʥʝʤ ʚʠʩʦʢʠʤ (F. excelsior L.), ʢʣʝʥʦʤ ʛʦʩʪʨʦʣʠʩʪʠʤ (A. platanoides L.). 

ʅʘ ʫʟʣʽʩʩʷʭ ʽ ʚʠʨʫʙʢʘʭ ʟôʷʚʣʷʶʪʴʩʷ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ (Betula verrucosa Ehrh.) ʡ 

ʦʩʠʢʘ (P. tremula L.). ʋ ʜʨʫʛʦʤʫ ʷʨʫʩʽ ʟʨʦʩʪʘʶʪʴ ʷʙʣʫʥʷ ʣʽʩʦʚʘ (Malus sylvestris 

P. Mill.), ʛʨʫʰʘ ʟʚʠʯʘʡʥʘ (Pyrus communis L.), ʯʝʨʝʤʭʘ ʟʚʠʯʘʡʥʘ (Padus avium 

Mill), ʘ ʪʘʢʦʞ ʚʠʜʠ ʚôʷʟʘ (Đlmus L.) ʽ ʢʣʝʥʘ (A. platanoides L.). ʇʽʜʣʽʩʦʢ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʠʭ ʚʠʜʽʚ ʛʣʦʜʫ (Crataegus L.), ʣʽʱʠʥʠ ʟʚʠʯʘʡʥʦʾ (Corylus 

avellana L.), ʙʨʫʩʣʠʥʠ ʙʦʨʦʜʘʚʯʘʩʪʦʾ (Euonymus verrucosa Scop.), ʩʚʠʜʠʥʠ 

ʢʨʦʚôʷʥʦʾ (Cornus sibirica Lodd). ʅʘ ʫʟʣʽʩʩʷʭ ï ʪʝʨʝʥ (Prunus spinosa L.), ʚʠʜʠ 



172 
 

ʰʠʧʰʠʥʠ (Rosa L.), ʚôʷʟ ʢʦʨʢʦʚʠʡ (Đlmus L.). ʋ ʜʘʥʠʭ ʣʽʩʘʭ ʥʝ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʩʫʪʪʻʚʠʭ ʧʦʞʝʞ ʡ ʧʣʦʱʘ, ʱʦ ʧʨʦʡʜʝʥʘ ʚʦʛʥʝʤ, ʥʝʚʝʣʠʢʘ. 

ɹʘʡʨʘʯʥʽ ʜʫʙʦʚʽ ʣʽʩʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ɿʘʯʝʧʠʣʽʚʩʴʢʦʛʦ, ʂʨʘʩʥʦʛʨʘʜʩʴʢʦʛʦ, 

ʂʝʛʠʯʽʚʩʴʢʦʛʦ, ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ, ɿʤʽʾʚʩʴʢʦʛʦ, ɹʘʨʚʽʥʢʽʚʩʴʢʦʛʦ, ɹʘʣʘʢʣʽʡʩʴʢʦʛʦ, 

ɯʟʶʤʩʴʢʦʛʦ, ʐʝʚʯʝʥʢʽʚʩʴʢʦʛʦ, ʂʫʧôʷʥʩʴʢʦʛʦ, ɼʚʦʨʽʯʘʥʩʴʢʦʛʦ, 

ɺʝʣʠʢʦʙʫʨʣʫʮʴʢʦʛʦ ʡ ɺʦʚʯʘʥʩʴʢʦʛʦ ʨʘʡʦʥʽʚ, ʽʥʘʢʰʝ ʢʘʞʫʯʠ, ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʨʘʢʪʠʯʥʦ ʫʩʽʭ ʨʘʡʦʥʽʚ ʩʪʝʧʦʚʦʾ ʧʨʠʨʦʜʥʦʾ ʟʦʥʠ ʪʘ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ 

ʣʽʩʦʩʪʝʧʦʚʦʾ ʧʨʠʨʦʜʥʦʾ ʟʦʥʠ. ʇʣʦʱʽ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ çɼʇ ɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè  ̔

çɼʇ ʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè ʪʝʞ ʯʘʩʪʢʦʚʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʠʤʠ ʣʽʩʘʤʠ. 

ɹʝʨʝʟʦʚʽ ʣʽʩʠ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʫʮʽʣʽʣʠ ʥʝʚʝʣʠʯʢʠʤʠ ʜʽʣʷʥʢʘʤʠ ʥʘ 

ʧʦʥʠʞʝʥʠʭ ʧʣʦʱʘʭ ʙʦʨʦʚʦʾ ʪʝʨʘʩʠ ʧʦʩʝʨʝʜ ʣʽʩʦʚʠʭ ʩʦʩʥʷʢʽʚ. ʇʝʨʝʚʘʞʘʶʯʠʡ 

ʚʠʜ ʮʠʭ ʣʽʩ̔ʚ ï ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ (Betula verrucosa Ehrh.), ʨʽʜʰʝ ʩʪʨʽʯʘʻʪʴʩʷ ʙʝʨʝʟʘ 

ʧʫʭʥʘʩʪʘ (Betula pubescens Ehrh.). 

ɿʘʧʣʘʚʥʽ ʣʽʩʠ ʧʦʰʠʨʝʥʽ ʥʘ ʙʝʨʝʛʘʭ ʨʽʯʦʢ, ʧʝʨʝʚʘʞʥʦ, ʉʽʚʝʨʩʴʢʦʛʦ ɼʽʥʮʷ, 

ʆʩʢʦʣʘ, ʋʜ, ʄʞʽ ʪʘ ʆʨʽʣʽ. ʐʠʨʦʢʦʣʠʩʪʷʥʽ ʟʘʧʣʘʚʥʽ ʜʽʙʨʦʚʠ, ʫ ʜʝʨʝʚʦʩʪʘʥʽ ʷʢʠʭ 

ʜʦʤʽʥʫʶʪʴ ʜʫʙ ʟʚʠʯʘʡʥʠʡ (Q. robur L.), ʷʩʝʥ ʚʠʩʦʢʠʡ (F. excelsior L.), ʚʠʜʠ ʚôʷʟʘ 

(Đlmus L.). ʇʽʜʣʽʩʦʢ ʪʘ ʪʨʘʚʦʩʪʽʡ ʩʭʦʞʽ ʥʘ ʥʘʛʽʨʥ ̔ʜʽʙʨʦʚʠ. ʋ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ 

ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʯʘʛʘʨʥʠʢʦʚ ̔ ʚʝʨʙʠ (Salix viminalis L.) ʟ ʚʦʣʦʛʦʣʶʙʥʠʤ 

ʚʠʩʦʢʦʪʨʘʚôʷʤ ʪʘ ʙʫʨôʷʥʘʤʠ [186]. ʇʦʞʝʞ̔ ʚ ʮʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ ʥʝ ʻ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʷʚʠʱʝʤ.   

ʉʦʩʥʦʚʽ ʡ ʰʠʨʦʢʦʣʠʩʪʷʥʦ-ʩʦʩʥʦʚʽ ʣʽʩʠ ï ʘʟʦʥʘʣʴʥʽ ʪʠʧʠ ʨʦʩʣʠʥ, ʷʢʽ 

ʟʘʡʤʘʶʪʴ ʚʝʣʠʢʫ ʯʘʩʪʢʫ ʙʦʨʦʚʦʾ ʪʝʨʘʩʠ ʣʽʚʠʭ ʙʝʨʝʛʽʚ ʨʽʯʦʢ ʉʽʚʝʨʩʴʢʦʛʦ ɼʽʥʮʷ, 

ʆʩʢʦʣʘ, ʄʞʽ, ʋʜʠ ʡ ʄʝʨʣʠ. ʈʝʣʴʻʬ ʮʠʭ ʪʝʨʘʩ ʧʝʨʝʩʽʯʝʥʠʡ, ʥʘ ʧʽʜʚʠʱʝʥʠʭ ʡʦʛʦ 

ʝʣʝʤʝʥʪʘʭ ʟ̔ ʦʧʽʜʟʦʣʝʥʠʤʠ, ʙʽʜʥʠʤʠ ʥʘ ʛʫʤʫʩ ˇʨʫʥʪʘʤʠ ʬʦʨʤʫʶʪʴʩʷ ʩʫʭʽ ʙʦʨʠ, ʘ 

ʥʘ ʨʽʚʥʠʥʥʠʭ ʪʘ ʧʦʥʠʞʝʥʠʭ ʡʦʛʦ ʯʘʩʪʠʥʘʭ ʟ̔ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʤʠ ˇʨʫʥʪʘʤʠ ï 

ʩʚʽʞʽ ʩʫʙʦʨʠ.  

ʉʢʣʘʜ ʩʚʽʞʠʭ ʩʫʙʦʨʽʚ ʯʝʨʛʦʚʠʡ: ʚ ʧʝʨʰʦʤʫ ʷʨʫʩʽ ʟʨʦʩʪʘ ̒ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ 

(P. sylvestris L.), ʚ ʜʨʫʛʦʤʫ ï ʜʫʙ ʟʚʠʯʘʡʥʠʡ (Q. robur L.), ʚʠʜʠ ʚôʷʟʫ (Đlmus L.), 

ʷʙʣʫʥʷ ʣʽʩʦʚʘ (M. sylvestris P. Mill.), ʛʨʫʰʘ ʟʚʠʯʘʡʥʘ (P. communis L.). ʇʽʜʣʽʩʦʢ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʨʫʩʣʠʥʠ ʙʦʨʦʜʘʚʯʘʩʪʦʾ (E. verrucosa Scop.), ʢʣʝʥʘ ʧʦʣʴʦʚʦʛʦ 
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(Acer campestre L.), ʢʣʝʥʘ ʪʘʪʘʨʩʴʢʦʛʦ (Acer tataricum L.). ʊʠʧʦʚʠʤʠ ʻ ʥʘʧʽʚʢʫʱʽ 

ï ʟʽʥʦʚʘʪʴ ʜʥʽʧʨʦʚʩʴʢʘ (Chamaecytisus borysthenicus Gruner) ʽ ʜʨʽʢ ʢʨʘʩʠʣʴʥʠʡ 

(Genista tinctoria L.). ʊʨʘʚôʷʥʠʩʪʠʡ ʧʦʢʨʠʚ ʩʢʣʘʜʘʶʪʴ ʦʨʣʷʢ ʟʚʠʯʘʡʥʠʡ 

(Pteridium aquilinum L.), ʱʠʪʥʠʢ ʯʦʣʦʚʽʯʠʡ (Dryopteris filix-mas L.), ʩʫʥʠʮʽ 

ʣʽʩʦʚʽ (Fragaria vesca L.), ʢʦʥʚʘʣʽʷ ʪʨʘʚʥʝʚʘ (Convallaria majalis L.), ʥʝʯʫʡʚʽʪʝʨ 

ʚʦʣʦʭʘʪʝʥʴʢʠʡ (Hieracium pilosella L.), ʩʤʦʚʜʴ ʛʽʨʩʴʢʘ (Peucedanum oreoselinum 

L.), ʟʦʣʦʪʫʰʥʠʢ ʟʚʠʯʘʡʥʠʡ (Solidago virgaurea L.). 

ʊʘ, ʥʘʨʝʰʪʽ, ʩʫʭʽ ʙʦʨʠ, ʟʙʽʜʥʽʣʽ ʟʘ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ. ʊʫʪ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʩʦʩʥʦʚʦ-ʨʽʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʽ ʬʨʘʢʮʽʾ ʥʘ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʘʭ. ɯʟ ʜʝʨʝʚ ʜʦʤʽʥʫʻ 

ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ (P. sylvestris L.), ʘ ʩʝʨʝʜ ʪʨʘʚ ʧʝʨʝʚʘʞʘʶʪʴ ʩʪʝʧʦʚʽ ʟʣʘʢʠ. ʉʘʤʝ ʚ 

ʪʘʢʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʡ ʚʽʜʤʯ̔ʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʪʘ 

ʩʘʤʝ ʫ ʥʠʭ ʧʣʦʱʘ ʣʽʩʽʚ ʫʨʘʞʝʥʘ ʚʦʛʥʝʤ ʻ ʩʫʪʪʻʚʦʶ. 

ʃʽʩʠ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʫʣʴʪʫʨʥʦ-

ʦʟʜʦʨʦʚʯʠʭ ʮʽʣʷʭ ʽ ʤʘʶʪʴ ʟʥʘʯʥʫ ʨʝʢʨʝʘʮʽʡʥʫ ʮʽʥʥʽʩʪʴ. ɺʦʥʠ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ 

ʚʝʣʠʯʝʟʥʝ ʨʝʢʨʝʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʦʙ̔ ʯʠʤʘʣʫ ʧʦʞʝʞʥʫ 

ʥʝʙʝʟʧʝʢʫ. ɺʽʜʪʘʢ, ʍʘʨʢʽʚʩʴʢʘ ʨʝʢʨʝʘʮʽʡʥʘ ʟʦʥʘ ʚʢʣʶʯʘʻ ʧʣʦʱʫ 140,8 ʪʠʩ. ʛʘ, 

ɯʟʶʤʩʴʢʘ ʡ ʏʫʛʫʾʚʩʴʢʘ ï 61,6 ʪʠʩ. ʛʘ ʪʘ 22,4 ʪʠʩ. ʛʘ. ʇʽʜ ʩʫʪʪʻʚʝ ʥʝʛʘʪʠʚʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜʧʘʜʘʶʪʴ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʫ ʤʽʩʮʷʭ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʾ ʨʝʢʨʝʘʮʽʾ 

ʥʘʩʝʣʝʥʥʷ. ʅʘʡʽʩʪʦʪʥʽʰ ̔ ʫh ʢʦʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʧʦʚôʷʟʘʥʽ ʩʘʤʝ ʟ ʧʦʞʝʞʘʤʠ. 

ʉʝʨʡʦʟʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʟʘʟʥʘʶʪʴ ʣʽʩʦʚʽ ʤʘʩʠʚʠ çɼʇ ɾʦʚʪʥʝʚʠʡ 

ʣʽʩʛʦʩʧè ʧʦʨʷʜ ʟ ʍʘʨʢʦʚʦʤ, çɼʇ ɿʤʽʾʚʩʴʢʠʡ ʣʽʩʛʦʩʧè ʫ ʟʦʥʽ ɿʤʽʾʚʩʴʢʦʾ ʊɽʉ, 

ʥʝʙʝʟʧʝʯʥʽ ʚʠʢʠʜʠ ʷʢʦʾ ʩʪʘʥʦʚʣʷʪʴ ʧʦʥʘʜ 50 % ʚʽʜ ʚʘʣʦʚʦʛʦ ʦʙ'ʻʤʫ ʧʨʦʤʠʩʣʦʚʠʭ 

ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ ʦʙʣʘʩʪʽ. ɺʽʜʟʥʘʯʠʤʦ ʪʘʢʦʞ çɼʇ ɹʘʣʘʢʣʽʡʩʴʢʠʡ ʣʽʩʛʦʩʧè, ʜʝ 

ʚ̔ ʜʤʽʯʝʥʦ ʽʥʮʠʜʝʥʪʠ ʫʩʠʭʘʥʥʷ ʭʚʦʡʥʠʭ ʣʽʩʦʥʘʩʘʜʞʝʥʴ ʚʽʜ ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʢʠʜʽʚ 

ɸʊ çɹʘʣʮʝʤè, ʱʦ ʧʽʜʪʨʠʤʫʻ ʩʠʪʫʘʮʽʶ ʟ ʚʠʥʠʢʥʝʥʥ ̫ʧʦʞʝʞ [186].  

ʆʮʽʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʚʘʨʪʦ ʩʪʚʝʨʜʠʪʠ, ʱʦ ʣʽʩʠ 

ʨʝʛʽʦʥʫ ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʠʩ ̫ ʚʥʘʩʣʽʜʦʢ ʪʝʭʥʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʂʨʽʤ 

ʮʴʦʛʦ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʣʦʱ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʣʠʚʦ ʫ ʩʪʝʧʦʚʠʭ ʨʘʡʦʥʘʭ 

ʦʙʣʘʩʪʽ, ʩʪʚʦʨʝʥʘ ʥʘ ʟʝʤʣʷʭ, ʷʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ, ʨʘʥʽʰʝ ʙʝʟʣʽʩʠʭ, ʽ ʧʝʨʝʜʘʥʽ ʜʣʷ ʟʘʣʽʩʝʥʥʷ ʚ ɼʝʨʞʣʽʩʬʦʥʜ.  
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ʆʪʞʝ, ʜʙʘʶʯʠ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʫ ˇʨʫʥʪ ʚʠʩʘʜʞʫʶʪʴ 

ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ, ʷʢʽ ʥʝ ʧʨʠʪʘʤʘʥʥʽ ʢʦʨʽʥʥʠʤ ʣʘʥʜʰʘʬʪʘʤ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɼʣʷ ʤʦʣʦʜʦʛʦ ʧʽʜʨʦʩʪʫ ʮʽ ʥʝʭʘʨʘʢʪʝʨʥʽ ʫʤʦʚʠ ʟʨʦʩʪʘʥʥʷ ʪʘ ʨʝʞʠʤʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʪʚʦʨʶʶʪʴ ʟʘʛʨʦʟʫ ʽ, ʧʝʨʝʩʠʭʘʶʯʠ, ʪʘʢʽ ʦʢʫʣʴʪʫʨʝʥʽ 

ʣʽʩʦʧʘʨʢʦʚʽ ʢʦʤʧʣʝʢʩʠ ʩʪʘʶʪʴ ʚʨʘʟʣʠʚʠʤʠ ʜʣʷ ʚʦʛʥʶ. 

 

2.8 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2  

 

1. ʅʘ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʟ̔ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ ʋʢʨʘʾʥ ̔ʻ ʥʝʜʦʩʪʘʪʥʴʦ, ʱʦ 

ʟʘʩʚʽʜʯʫ ̒ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʡ ʧʣʦʱʽ ʧʨʦʡʜʝʥ ̔ʚʦʛʥʝʤ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʜʦʙʦʚʠʭ ʩʪʘʥʽʚ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʩʪʝʢʩʽʚ) ʥʝʩʝ ʚ ʩʦʙʽ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʡ ʜʦʟʚʦʣʷʻ 

ʫʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʽ ʦʮʽʥʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ. ɸʥʘʣʽʟ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʩʚʽʜʯʠʪʴ, ʱʦ ʧʝʨʝʚʘʞʘʶʯʘ ʯʠʩʣʘ ʧʦʞʝʞ 

ʪʘ ʤʘʩʰʪʘʙʠ, ʦʭʦʧʣʝʥʦʾ ʚʦʛʥʝʤ ʧʣʦʱ ̔ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʽʜʤʽʯʘʶʪʴʩʷ ʫ ʚʝʩʥʷʥʽ, 

ʧʽʟʥʴʦʚʝʩʥʷʥʽ, ʦʩʽʥʥʽ ʽ ʧʽʟʥʴʦʦʩʽʥʥʽ ʩʝʤʠʛʫʤʽʜʥʽ ʤʘʢʨʦʪʝʨʤʘʣʴʥʽ ʩʪʝʢʩʠ.  

2. ʇʦʙʫʜʦʚʘʥʝ ʜʝʨʝʚʦ ʚʽʜʤʦʚ ʤʦʜʝʣʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʚ ʣʽʩʦʚʦʤʫ ʤʘʩʠʚʽ 

ʽ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ ʚʘʞʣʠʚʦʩʪʽ ʙʘʟʠʩʥʠʭ ʧʦʜʽʡ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ ʛʝʥʝʨʫʚʘʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʨʦʟʨʽʟʽʚ ʚ 

ʢʽʣʴʢʦʩʪʽ 144 ʚʘʨʽʘʥʪʘ. ʈʦʟʨʘʭʫʥʦʢ ʚʘʞʣʠʚʦʩʪʽ ʧʦʜʽʡ ʱʝ ʨʘʟ ʜʦʚʦʜʠʪʴ, ʱʦ 

ʧʨʦʚʝʜʝʥʥʷ ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʦʪʷʛʦʤ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʧʝʨʽʦʜʫ, ʷʚʣʷʻʪʴʩʷ ʥʘʡʧʨʽʦʨʠʪʝʪʥʽʠhʤ ʪʘ ʥʘʡʚʘʞʣʠʚʽʠhʤ 

ʫ ʟʘʧʦʙʽʛʘʥʥʽ ʚʠʥʠʢʥʝʥʥʷ ʅʉ, ʱʦ ʚʠʢʣʠʢʘʥ ̔ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ. 

3. ɺʜʦʩʢʦʥʘʣʝʥʦ ʘʣʛʦʨʠʪʤ ʧʨʦʮʝʩʫ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʦʙʨʦʙʢʠ  

ʧʽʜ ʯʘʩ ʅʉ, ʜʦʧʫʩʢʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʽʩʥʦ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʩʪʨʘʞʜʘʣʠʭ ʪʘ ʟʤʝʥʰʠʪʠ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʤʝʞʽ çʪʝʧʣʦʾè ʪʘ çʭʦʣʦʜʥʦʾè 

ʟʦʥʠ ʡ ʟʘʧʦʙʽʛʪʠ ʧʦʰʠʨʝʥʥʶ ʟʘʙʨʫʜʥʝʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʤʝʞʽ ʥʝʙʝʟʧʝʯʥʦʾ ʟʦʥʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʦʮʝʩ ʚʽʜʙʦʨʫ ʧʨʦʙ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʷʢʽʩʥʠʡ ʚʽʜʙʽʨ ʧʨʦʙ ʫ 
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ʢʦʨʦʪʢʦʯʘʩʥʽ ʪʝʨʤʽʥʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ 

ʚʠʥʠʢʥʝʥʥ ̔ʅʉ. 

4. ʋʪʦʯʥʝʥʘ ʪʨʠʚʠʤʽʨʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ 

ʧʨʦʤʝʥʠʩʪʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚʽʜ ʬʨʦʥʪʫ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʥʘ ʭʚʦʡʥʽ ʜʝʨʝʚʘ (ʥʘ 

ʧʨʠʢʣʘʜʽ ʩʦʩʥʠ). ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʪʝʧʣʦʧʝʨʝʥʦʩʫ ʫ ʩʪʨʫʢʪʫʨʽ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ ʧʨʠ ʚʧʣʠʚʽ ʥʠʟʦʚʦʾ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ 

ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʚʽʪʴ ʧʨʠ ʥʠʟʦʚʠʭ ʧʦʞʝʞʘʭ ʟ ʚʠʩʦʪʦʶ ʧʦʣʫʤôʷ 0,5ï1 ʤ 

ʱʽʣʴʥʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʙʣʠʞʯʝ 2ʤ ʚʽʜ ʧʦʣʫʤ'ʷ ʧʝʨʝʚʠʱʫʻ 12 ʢɺʪ/ʤ2. ʅʘ 

ʽʥʰʠʭ ʚʠʜʘʭ ʥʠʟʦʚʠʭ ʧʦʞʝʞ ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʤʦʞʝ ʙʫʪʠ ʥʘ ʚʽʜʩʪʘʥʽ 12ï20 ʤ. ʅʘ ʚʝʨʭʦʚʠʭ ʩʪʽʡʢʠʭ ʧʦʞʝʞʘʭ ʪʘʢʘ ʱʽʣʴʥʽʩʪʴ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʥʘ ʚʠʜʘʣʝʥʥʽ ʜʦ 50 ʤ ʚʽʜ ʢʨʦʤʢʠ ʧʦʞʝʞʽ. 

5. ɼʣʷ ʦʜʥʦʯʘʩʥʦʾ ʦʮʽʥʢʠ ʽ ʧʨʠʨʦʜʥʠʭ, ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʫ ʨʝʛʽʦʥʽ ʥʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʙʘʣʴʥʦʾ 

ʦʮʽʥʢʠ, ʧʦ ʷʢʽʡ ʚʦʥʠ ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʯʦʪʠʨʠʙʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧ'ʷʪʠ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʫʤʦʚ 

ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʥʘʤʠ ʙʫʣʦ ʟ'ʷʩʦʚʘʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʣʽʩʠʩʪʽʩʪʴ ʪʝʨʠʪʦʨʽʾ (ɚ = 0,3), ʽ ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ (ɚ 

= 0,3). ʋ ʤʝʥʰʽʡ ʤʽʨʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʞʝʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʣʽ ʆʇʅ (ɚ = 0,15), 

ʧʣʦʱʽ, ʱʦ ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʦʜʠʥ ʆʇʅ (ɚ = 0,15), ʘ ʪʘʢʦʞ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ 

(ɚ = 0,10). 

6. ɼʣʷ ʨʘʡʦʥʽʚ ʟ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʥʝʙʝʟʧʝʢʦʶ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʪʘ 

ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʙʽʣʴʰʝ 3, ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʣʽʩʽʚ, ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ 

ʧʦʞʝʞʽ ʟʘ ʦʩʪʘʥʥʽ 10 ʨʦʢʽʚ ʙʽʣʴʰʝ 7 %; ʟ ʚʠʩʦʢʦʶ ʥʝʙʝʟʧʝʢʦʶ (2,6ï3,0 ʙʘʣʘ), 

ʧʣʦʱʘ ʧʦʨʫʰʝʥʠʭ ʧʦʞʝʞʘʤʠ ʪʝʨʠʪʦʨʽʡ 2,1%; ʟ ʧʦʤʽʨʥʦʶ ʥʝʙʝʟʧʝʢʦʶ (2,0ï2,5 

ʙʘʣʘ) ï 1% ʧʦʩʪʨʘʞʜʘʣʦʾ ʪʝʨʠʪʦʨʽʾ ʣʽʩʛʦʩʧʫ, ʤʘʣʦʾ (ʤʝʥʰʝ 2 ʙʘʣʽʚ) ï 0,6 %. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʘʥʘʣʦʛʽʯʥʠʭ ʪʝʨʠʪʦʨʽʡ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʧʦʞʝʞʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. 
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7. ʋ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʠʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʟʦʢʨʝʤʘ, 

ʭʚʦʡʥʠʭ, ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʽʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʅʉ, ʧʦʨʦʜʞʝʥʠʭ ʧʦʞʝʞʘʤʠ, 

ʷʢʽ ʷʚʣʷʶʪʴ ʥʝʙʝʟʧʝʢʫ ʷʢ ʜʣʷ ʥʘʩʝʣʝʥʥ,̫ ʪʘʢ ʽ ʜʣ̫ ʚʩʴʦʛʦ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. ɿʘ ʧʣʦʱʝʶ ʧʦʞʝʞ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʜʨʽʙʥʽ ʪʘ 

ʤʘʣʽ ʧʦʞʝʞʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʚʦʛʥʠʱ ʪʘ 

ʟʣʘʛʦʜʞʝʥʽʩʪʴ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʜʽʡ ʤʽʞ ʧʦʞʝʞʥʦʨʷʪʫʚʣʴʥʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ ʪʘ 

ʣʽʩʛʦʩʧʘʤʠ.  

ʃʽʩʠ çɼʇ ʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè, çɼʇ ɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè ʪʘ çɼʇ 

ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʠʡ ʣʽʩʛʦʩʧè ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʠʟʠʢʦʤ, ʱʦ ʚʠʤʘʛʘʻ 

ʜʝʪʘʣʴʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ʃʽʩʦʚʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ çɼʇ ɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè 

ʚʽʜʥʦʩ̫ ʪʴʩʷ ʜʦ ʛʨʫʧʠ ʨʠʟʠʢʫ, ʧʨʠʡʥʷʪʥʠʤ ʪʽʣʴʢʠ ʫ ʦʩʦʙʣʠʚʠʭ ʦʙʩʪʘʚʠʥʘʭ. ɼʫʞʝ 

ʧʦʟʥʘʯʠʣʘʩʷ ʥʘ ʧʽʜʚʠʱʝʥʦʤʫ ʨʠʟʠʢʫ ʦʟʥʘʯʝʥʦʛʦ ʣʽʩʛʦʩʧʫ ʧʦʞʝʞʘ, ʱʦ ʩʪʘʣʘʩʷ ʫ 

2008 ʨʦʮ ̔(ʧʣʦʱʘ ʧʦʞʝʞ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʣʽʩʛʦʩʧʫ ʩʷʛʥʫʣʘ 1600 ʛʘ). 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʮʠʤ ʨʦʟʜʣ̔ʦʤ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [34, 

35, 37, 39, 41, 43, 46ï50, 52, 53, 56, 57, 62, 63, 65, 69 ï 74, 345, 346, 348, 349]. 
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ʈʆɿɼɯʃ 3 

ʏʀʅʅʀʂʀ, ʇʈʆʗɺʀ ʊɸ ʅɸʉʃɯɼʂʀ ʇʆʉʊʇɯʈʆɻɽʅʅʆɰ 

ʈɽʃɸʂʉɯɰ ɽʂʆɻɽʆʉʀʉʊɽʄ ɺ ʋʄʆɺɸʍ 

ʊɽʍʅʆɻɽʅʅʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ 

 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʢʣʘʩʠʯʥʠʭ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʫʷʚʣʝʥʴ, ʧʽʩʣʷʧʦʞʝʞʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ï ʮʝ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʘ ʽ ʚʟʘʻʤʦʦʙʫʤʦʚʣʝʥʘ ʟʤʽʥʘ 

ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʤʽʩʮʷ ʾʾ ʽʩʥʫʚʘʥʥʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʭʽʜʥʠʭ 

ʙʽʦʛʝʦʮʝʥʦʟʽʚ, ʫʪʚʦʨʶʶʯʠʭ ʨʷʜʠ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ 

ʧʦʩʣʽʜʦʚʥʦ ʟʤʽʥʶʶʪʴʩʷ. ʊʘʢʽ ʨʷʜʠ ɺ. ɹ. ʉʦʯʘʚʘ [281] ʥʘʟʠʚʘʻ ʧʽʨʦʛʝʥʥʠʤʠ 

ʤʦʜʠʬʽʢʘʮʽʷʤʠ ʬʘʮʽʡ. ʈʷʜʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʨʽʟʥʠʭ ʟʘ ʤʘʩʰʪʘʙʦʤ ʯʘʩʫ ʩʪʘʜʽʡ, ʱʦ 

ʻ ʣʘʥʢʘʤʠ ʧʽʩʣʷʧʦʞʝʞʥʦʛʦ ʝʚʦʣʶʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʝʢʦʛʝʦʩʠʩʪʝʤ. 

 

3.1 ɺʧʣʠʚ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʥʘ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʪʝʧʦʚʠʭ 

ʬʽʪʦʮʝʥʦʟʽʚ 

 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʧʦʞʝʞ ʥʘ ʪʨʘʚôʷʥʫ ʨʦʩʣʠʥʥʽʩʪʴ ʙʘʟʫʚʘʚʩʷ ʥʘ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ [215], ʜʝ ʦʧʠʩʘʥʦ ʧʨʦʮʝʩʠ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʬʽʪʦʮʝʥʦʟʽʚ ʧʽʩʣʷ ʚʝʩʥʷʥʦʛʦ ʽ ʣʽʪʥʴʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ ʥʘ ʨʷʜʽ ʢʣʶʯʦʚʠʭ 

ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ (ʂɼ), ʚʦʜʦʜʽʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʙʘʩʝʡʥʫ ʨ. ʋʜʠ, 

ʦʧʠʩʘʥʦ ʙʣʠʟʴʢʦ 40 ʚʠʜʽʚ ʚʠʱʠʭ ʨʦʩʣʠʥ (ɼʦʜʘʪʦʢ ɼ). ʆʧʨʘʮʶʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʘ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ [251] (ɼʦʜʘʪʦʢ ɻ). 

ʇʽʩʣʷ ʚʠʧʘʣʶʚʘʥʥʷ (ʂɼ ˉ1), ʯʝʨʝʟ 2 ʪʠʞʥʽ ʟôʷʚʣʷʶʪʴʩʷ ʧʝʨʰʽ ʧʘʛʦʥʠ 

ʟʣʘʢʽʚ (ʚ ʦʩʥʦʚʥʦʤʫ ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ), ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʠʭ ʟʘʥʝʩʝʥʽ ʜʦ 

ʪʘʙʣʠʮ ɹ3.1ï3.3.  

ʇʘʥʽʚʥʝ ʧʦʣʦʞʝʥʥʷ ʫ ʮʴʦʤʫ ʫʛʨʫʧʦʚʘʥʥʽ ʟʘ ʢʦʩʪʨʠʮʝ  ʁʣʫʯʥʦʶ, ʧʨʦʪʝ ʧʨʠ 

ʜʽʾ ʚʦʛʥʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʚʥʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʚʠʜʽʚ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ 

ʧʨʠʛʥʽʯʝʥʥʷʤ ʜʦʤʽʥʘʥʪʥʦʛʦ ʚʠʜʫ.  
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ʊʘʙʣʠʮʷ 3.1 ï ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ  

ʇʦʢʘʟʥʠʢʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʩʣʠʥʥʦʩʪʽ 

ʅʝ ʧʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ʇʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ɺʠʩʦʪʘ, ʩʤ 3 ï 11  4 ï 16  

ʏʠʩʣʦ ʩʪʝʙʣʠʥ ʥʘ 1 ʤ2 47 ï 280  104 ï 890  

 

ʊʘʙʣʠʮʷ 3.2 ï ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʨʦʩʣʠʥʥʦʩʪʽ ʩʪʝʧʫ ʦʧʽʩʣʷ ʚʝʩʥʷʥʦʛʦ 

ʚʠʧʘʣʶʚʘʥʥʷ (ʂɼ ˉ1) 

ʇʦʢʘʟʥʠʢʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʩʣʠʥʥʦʩʪʽ 

ʅʝ ʧʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ʇʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ɿʘʛʘʣʴʥʘ ʥʘʜʟʝʤʥʘ 

ʬʽʪʦʤʘʩʘ, ʛ 
267 210 

ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ 

ʧʦʢʨʠʪʪʷ 
100 % 90 % 

ɺʠʜʠ ʨʦʩʣʠʥ  

(ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʜʽʚ  

ʥʘ ʤ2) 

1) ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ (294); 

2) ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 

(33);  

3) ʢʦʥʶʰʠʥʘ ʣʫʯʥʘ (19); 

4) ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ (7); 

5) ʮʠʢʦʨʽʡ ʟʚʠʯʘʡʥʠʡ (2); 

6) ʦʚʝʩ ʧʫʩʪʠʡ (2) 

1) ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ 

(164); 

2) ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ (7) ; 

3) ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 

(6);  

4) ʮʠʢʦʨʽʡ ʟʚʠʯʘʡʥʠʡ 

(2)  
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ʊʘʙʣʠʮʷ 3.3 ï ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʧʽʩʣʷ ʚʝʩʥʷʥʦʛʦ 

ʚʠʧʘʣʶʚʘʥʥʷ (ʂɼ ˉ1) 

ʇʦʢʘʟʥʠʢʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʩʣʠʥʥʦʩʪʽ 

ʅʝ ʧʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ʇʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ɿʘʛʘʣʴʥʘ ʥʘʜʟʝʤʥʘ 

ʬʽʪʦʤʘʩʘ, ʛ 
284 115 

ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ 

ʧʦʢʨʠʪʪʷ 

100 % 
60 % 

ɺʠʜʠ ʨʦʩʣʠʥ 

(ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʜʽʚ  

ʥʘ ʤ2) 

1) ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 

(38); 

2) ʪʦʥʢʦʣʫʯʥʠʢ 

    ʦʜʥʦʣʽʪʥʽʡ (16);  

3) ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ (13); 

4) ʣʷʜʚʝʥʝʮʴ ʨʦʛʘʪʠʡ 

(13); 

5) ʤʠʰʘʯʠʡ ʛʦʨʦʰʦʢ (3) 

 

1) ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 

(15); 

2) ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ (12) ; 

3) ʣʷʜʚʝʥʝʮʴ ʨʦʛʘʪʠʡ 

(6);  

4) ʤʠʰʘʯʠʡ ʛʦʨʦʰʦʢ 

(3); 

5) ʪʦʥʢʦʣʫʯʥʠʢ 

 ʦʜʥʦʣʽʪʥʽʡ (1)  

 

ʅʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʧʦʤʽʯʘʻʪʴʩʷ ʢʨʘʝɦ 

ʨʦʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ ʥʘ ʜʽʣʷʥʢʘʭ, ʜʝ ʚʽʜʙʫʚʘʣʦʩʷ ʚʠʧʘʣʶʚʘʥʥʷ, ʱʦ ʤʦʞʣʠʚʦ 

ʧʦʷʩʥʠʪʠ ʚʽʜʩʫʪʥʽʩʪ ʁ ʩʪʘʨʠʢʠ, ʷʢʘ ʥʝ ʟʘʚʘʞʘʻ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥʥʦʩʪʽ. ɸʣʝ ʚʘʞʣʠʚʠʤ ʻ ʡ ʪʝ, ʷʢ ʥʘʜʘʣʽ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ, 

ʷʢʠʤ ʚʠʷʚʠʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʠʜʘʤʠ.  

ʇ̔ ʩʣʷ ʚʠʧʘʣʶʚʘʥʥʷ ʚʘʣʦʚʘ ʥʘʟʝʤʥʘ ʤʘʩʘ ʨʦʩʣʠʥʥʦʩʪʽ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 

60 %, ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ, ʚʽʜʧʦʚʽʜʥʦ, ï ʥʘ 40 %. ɿʤʝʥʰʫʻʪʴʩʷ ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ 

ʦʩʦʙʠʥ ʫʩʽʭ ʚʠʜ̔ʚ. ʂʦʝʬʽʮʽʻʥʪ ʩʧʽʣʴʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʩʢʣʘʜʘʻ 100 % 

(ʪʘʙʣ. 3.3). 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʧʽʩʣʷ 

ʚʠʧʘʣʶʚʘʥʥʷ ʥʘʟʝʤʥʘ ʬʽʪʦʤʘʩʘ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 22 %, ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 10 % ʽ 
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ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ. ʉʢʦʨʦʯʫʻʪʴʩʷ ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʚʠʜʽʚ ʡ ʦʩʦʙʠʥ ʫʩʽʭ ʚʠʜ̔ʚ. 

ʂʦʝʬʽʮʽʻʥʪ ʩʧʽʣʴʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʩʪʘʥʦʚʠʪʴ 66 %. 

ʅʘ ʽʥʰʽʡ ʢʣʶʯʦʚʽʡ ʜʽʣʷʥʮʽ (ʂɼ ˉ2) ʧʽʩʣʷ ʜʽʾ ʚʦʛʥʶ ʚʘʣʦʢʘ ʥʘʟʝʤʥʘ ʤʘʩʘ 

ʨʦʩʣʠʥʥʦʩʪʽ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 60 %, ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 40 %. 

ɿʤʝʥʰʫʻʪʴʩʷ ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʦʩʦʙʠʥ ʫʩʽʭ ʚʠʜʽʚ. ʂʦʝʬʽʮʽʻʥʪ ʩʧʽʣʴʥʦʩʪʽ ʚʠʜʦʚʦʛʦ 

ʩʢʣʘʜʫ ʩʢʣʘʜʘʻ 100 %.   

ɼʦʤʽʥʫʶʯʝ ʧʦʣʦʞʝʥʥʷ ʚ ʜʘʥʦʤʫ ʫʛʨʫʧʦʚʘʥʥʽ ʟʘʡʤʘʻ ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ, ʘʣʝ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʚʦʛʥʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʷʢʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʚʠʜʽʚ, ʱʦ 

ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷʤ ʜʦʤʽʥʘʥʪʥʦʛʦ ʚʠʜʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʩʣʷ ʚʠʧʘʣʶʚʘʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʚʠʩʦʪʠ 

ʩʪʝʙʝʣ ʨʦʩʣʠʥ (ʨʠʩ. 3.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1 ï ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ 1 ï ʪʦʥʢʦʣʫʯʥʠʢ ʦʜʥʦʣʽʪʥʽʡ 

2 ï ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ 2 ï ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 

3 ï ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 3 ï ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ 

4 ï ʮʠʢʦʨʽʡ ʟʚʠʯʘʡʥʠʡ 4 ï ʤʠʰʘʯʠʡ ʛʦʨʦʰʦʢ 

5 ï ʢʦʥʶʰʠʥʘ ʣʫʯʥʘ 5 ï ʣʷʜʚʝʥʝʮʴ ʨʦʛʘʪʠʡ 

6 ï ʦʚʝʩ ʧʫʩʪʠʡ 

 

ʈʠʩʫʥʦʢ 3.1 ï ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʥʘ ʜʦʩʣʽʜʞʝʥʠʭ ʂɼ ˉ1 ʽ ʂɼ ˉ2 

 (ʧʽʩʣʷ ʚʝʩʥʷʥʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ) [215] 
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ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʧʽʩʣʷ ʜʽʾ ʚʦʛʥʶ ʚʠʩʦʪʘ ʩʪʝʙʝʣ ʫʩʽʭ 

ʚʠʜ̔ʚ ʟʤʝʥʰʫʻʪʴʩʷ ʚ 1,5ï2 ʨʘʟʠ. ʎ̔  ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʧʘʣʶʚʘʥʥʷ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʧʘʛʦʥʠ ʡ ʙʨʫʥʴʢʠ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ. 

ɺʠʥʷʪʢʦʚʦʾ ʰʢʦʜʠ ʧʽʟʥʘʶʪʴ ʦʜʥʦʣʽʪʢʠ. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʪʨʘʧʣʷʥʥʷ ʚʠʜʽʚ ʥʘ ʜʦʩʣʽʜʞʝʥʽʡ ʪʝʨʠʪʦʨʽʾ (ʨʠʩ. 3.2). 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ ʽ ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ. 

 

 

1 ïʢʦʩʪʨʠʮʷ ʣʫʯʥʘ, 2 ï ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ, 3 ï ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ, 

 4 ï ʮʠʢʦʨʽʡ ʟʚʠʯʘʡʥʠʡ, 5 ï ʢʦʥʶʰʠʥʘ ʣʫʯʥʘ, 6 - ʪʦʥʢʦʣʫʯʥʠʢ ʦʜʥʦʣʽʪʥʽʡ,  

7 ï ʤʠʰʘʯʠʡ ʛʦʨʦʰʦʢ, 8 ï ʣʷʜʚʝʥʝʮʴ ʨʦʛʘʪʠʡ 

ʈʠʩʫʥʦʢ 3.2 ï ʊʨʘʧʣʷʥʥʷ ʩʪʝʧʦʚʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʂɼ ˉ1 ʽ ʂɼ ˉ2 

(ʧʽʩʣʷ ʚʝʩʥʷʥʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ) [215] 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʘʭʫʚʘʪʠ ʽʥʜʝʢʩʠ 

ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʠʭ ʜʽʣʷʥʦʢ (ʨʠʩ. 3.3). ʉʧʦʩʪʝʨʽʛʘʻʤʦ, ʱʦ ʧʽʩʣʷ ʜʽʾ 

ʧʽʨʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʫ ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʚʠʨʽʚʥʝʥʽʩʪʴ ʟʘ 

ʨʘʭʫʥʦʢ ʟʙʽʜʥʝʥʥʷ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ. ʇʨʦʪʝ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦʤʽʥʫʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ ʫ ʮʠʭ ʬʽʪʦʮʝʥʦʟʘʭ. 
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ʇʽʨʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʩʪʝʧʦʚʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʥʝ ʻ 

ʥʝʦʜʥʦʟʥʘʯʥʠʤ, ʦʩʢʽʣʴʢʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ, ʧʨʦʪʝ ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘ 

ʜʽʣʷʥʢʘʭ, ʱʦ ʧʽʜʣʷʛʘʣʠ ʜʽʾ ʚʦʛʥʶ, ʨʦʩʣʠʥʠ ʟʨʦʩʪʘʶʪʴ ʥʝʚʝʣʠʢʠʤʠ ʛʨʫʧʘʤʠ. 

ɿʦʢʨʝʤʘ, ʥʘ 1 ʤ2 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʦʜʥʘʢ 

ʜʦʤʽʥʫʶʯʠʡ ʚʠʜ ʨʦʟʚʠʚʘʻʪʴʩʷ ʢʨʘʱʝ. ʂʦʞʥʠʡ ʚʠʜ ʤʘʻ ʩʚʦʻ ʤʽʩʮʝ ʫ ʝʢʦʣʦʛʽʯʥʽʡ 

ʥʽʰʽ, ʱʦ ʩʪʘʣʦ ʜʦʩʪʫʧʥʽʠhʤ ʧʽʩʣʷ ʚʠʧʘʣʶʚʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ 

ʚʠʜʘʤʠ.  

 

 

d ï ʽʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ, c ï ʽʥʜʝʢʩ ʜʦʤʽʥʫʚʘʥʥʷ ʉʠʤʧʩʦʥʘ, i ï ʽʥʜʝʢʩ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʉʠʤʧʩʦʥʘ, H ï ʽʥʜʝʢʩ ʐʝʥʥʦʥʘ, e ï ʽʥʜʝʢʩ ʚʠʨʽʚʥʝʥʦʩʪʽ ʇʽʻʣʫ. 

ʈʠʩʫʥʦʢ 3.3  ï ɯʥʜʝʢʩʠ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʣʷ ʩʪʝʧʦʚʠʭ ʨʦʩʣʠʥ ʂɼ ˉ1 

ʽ ʂɼ ˉ2 (ʧʽʩʣʷ ʚʝʩʥʷʥʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ) [215] 

 

ʅʘ ʜʽʣʷʥʢʘʭ, ʷʢʽ ʥʝ ʧʽʜʣʷʛʘʣʠ ʚʠʧʘʣʶʚʘʥʥʶ ʨʦʩʣʠʥʥʽʩʪʴ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʙʽʣʴʰ ʚʠʨʽʚʥʝʥʦ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʢʦʝʬʽʮʽʻʥʪ ʚʠʨʽʚʥʝʥʦʩʪʽ. ɸʣʝ ʧʦʦʜʠʥʦʢʽ ʚʠʜʠ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʜʰʝ. 
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ʆʪʞʝ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʦʛʦʥʴ ʚʠʩʪʫʧʘʻ ʪʠʤ ʯʠʥʥʠʢʦʤ, ʷʢʠʡ 

ʪʨʘʥʩʬʦʨʤʫʻ ʪʨʘʚô̫ ʥʠʩʪʫ ʨʦʩʣʠʥʥʽʩʪʴ ʩʧʨʠʷʻ ʨʦʟʨʦʩʪʘʥʥʶ ʧʨʠʛʥʽʯʝʥʠʭ  ̔

ʜʦʤʽʥʫʶʯʠʭ ʚʠʜʽʚ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʣʽʪʥʴʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ (ʂɼ ˉ1 ʽ 

ʂɼ ˉ2) ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘʛʘʣʴʥʘ ʥʘʜʟʝʤʥʘ ʬʽʪʦʤʘʩʘ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 58%, 

ʟʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 20 %. ɿʤʝʥʰʫʻʪʴʩʷ ʟʘʛʘʣʴʥʝ 

ʯʠʩʣʦ ʚʠʜʽʚ  ̔ʦʩʦʙʠʥ ʫʩʽʭ ʚʠʜʽʚ. ʂʦʝʬʽʮʽʻʥʪ ʩʧʽʣʴʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʠʭ ʜʽʣʷʥʦʢ ʩʪʘʥʦʚʠʪʴ 50 % (ʪʘʙʣ. 3.4).  

 

ʊʘʙʣʠʮʷ 3.4 ï ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʧʽʩʣʷ ʣʽʪʥʴʦʛʦ 

ʚʠʧʘʣʶʚʘʥʥʷ (ʂɼ ˉ1) 

ʇʦʢʘʟʥʠʢʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʩʣʠʥʥʦʩʪʽ 

ʅʝ ʧʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ʇʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ɿʘʛʘʣʴʥʘ ʥʘʜʟʝʤʥʘ 

ʬʽʪʦʤʘʩʘ, ʛ 
113 47 

ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ 

ʧʦʢʨʠʪʪʷ 
90 % 70 % 

ɺʠʜʠ ʨʦʩʣʠʥ 

(ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʜʽʚ ʥʘ 

ʤ2) 

1) ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ (153); 

2) ʦʚʝʩ ʧʫʩʪʠʡ (22);  

3) ʩʧʦʨʠʰ (18); 

4) ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 

(12); 

5) ʢʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ (5); 

6) ʘʤʙʨʦʟʽʷ ʧʦʣʠʥʦʣʠʩʪʘ 

(1) 

1) ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ (93) ; 

2) ʢʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ 

(19);  

3) ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 

(9)  

 

 

ɼʦʤʽʥʫʶʯʝ ʧʦʣʦʞʝʥʥʷ ʥʘ ʜʘʥʽʡ ʢʣʶʯʦʚʽ ʜʽʣʷʥʮʽ ʤʘʻ ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ, 

ʧʨʦʪʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʧʘʣʶʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʚʥʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ 

ʚʠʜʽʚ.  
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ʇʽʩʣʷ ʣʽʪʥʴʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ ʥʘ ʂɼ ˉ2 ʥʘʜʟʝʤʥʘ ʬʽʪʦʤʘʩʘ ʟʤʝʥʰʫʻʪʴʩʷ 

ʥʘ 66 %  ̔ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 10 %. ɿʤʝʥʰʫʻʪʴʩʷ ʟʘʛʘʣʴʥʝ 

ʯʠʩʣʦ ʚʠʜʽʚ  ̔ʦʩʦʙʠʥ ʫʩʽʭ ʚʠʜʽʚ. ʂʦʝʬʽʮʽʻʥʪ ʩʧʽʣʴʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʠʭ ʜʽʣʷʥʦʢ ʩʪʘʥʦʚʠʪʴ 25 % (ʪʘʙʣ. 3.5).   

 

ʊʘʙʣʠʮʷ 3.5 ï ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʧʽʩʣʷ ʣʽʪʥʴʦʛʦ 

ʚʠʧʘʣʶʚʘʥʥʷ (ʂɼ ˉ2) 

ʇʦʢʘʟʥʠʢʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʩʣʠʥʥʦʩʪʽ 

ʅʝ ʧʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ʇʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ɿʘʛʘʣʴʥʘ ʥʘʜʟʝʤʥʘ 

ʬʽʪʦʤʘʩʘ, ʛ 
240 83 

ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ 

ʧʦʢʨʠʪʪʷ, % 
100 90 

ɺʠʜʠ ʨʦʩʣʠʥ 

(ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʜʽʚ 

ʥʘ ʤ2) 

1) ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ (294); 

2) ʦʚʝʩ ʧʫʩʪʠʡ (19);  

3) ʧʦʣʠʥ ʟʚʠʯʘʡʥʠʡ (17); 

4) ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ (13); 

5) ʣʦʙʦʜʘ ʪʘʪʘʨʩʴʢʘ (11); 

6) ʘʤʙʨʦʟʽʷ ʧʦʣʠʥʦʣʠʩʪʘ (7); 

7) ʮʠʢʦʨʽʡ ʟʚʠʯʘʡʥʠʡ (3). 

1) ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ (132); 

2) ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 

(47);  

3) ʢʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ 

(28). 

 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʽʩʣʷ ʚʠʧʘʣʶʚʘʥʥʷ ʚʽʜʙʫʣʠʩʴ ʟʤʽʥʠ 

ʚʠʩʦʪʠ ʩʪʝʙʝʣ ʨʦʩʣʠʥ (ʨʠʩ. 3.4):  
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1 ï ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ 1 ï ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ 

2 ï ʦʚʝʩ ʧʫʩʪʠʡ 2 ï ʦʚʝʩ ʧʫʩʪʠʡ 

3 ï ʧʦʣʠʥ ʟʚʠʯʘʡʥʠʡ 3 ï ʩʧʦʨʠʰ 

4 ï ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 4 ï ʣʦʙʦʜʘ ʪʘʪʘʨʩʴʢʘ 

5 ï ʣʦʙʦʜʘ ʪʘʪʘʨʩʴʢʘ 5 ï ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 

6 ï ʘʤʙʨʦʟʽʷ ʧʦʣʠʥʦʣʠʩʪʘ 6 ï ʢʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ 

7 ï ʮʠʢʦʨʽʡ ʟʚʠʯʘʡʥʠʡ 7 ï ʘʤʙʨʦʟʽʷ ʧʦʣʠʥʦʣʠʩʪʘ 

8 ï ʢʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ 

 

ʈʠʩʫʥʦʢ 3.4 ï ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʥʘ ʜʦʩʣʽʜʞʝʥʠʭ ʂɼˉ1 ʽ ʂɼˉ2 

(ʧʽʩʣʷ ʣʽʪʥʴʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ) [215] 
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ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʧʽʩʣʷ ʣʽʪʥʴʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʩʫʪʪʻʚʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʤʽʞ ʚʠʜʘʤʠ. ʈʦʩʣʠʥʠ ʥʝʟʜʘʪʥʽ ʜʦ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʽ 

ʷʢʽʩʥʦ ʽ ʢʽʣʴʢʽʩʥʦ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʪʨʘʧʣʷʥʥʷ ʚʠʜʽʚ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ 

ʜʽʣʷʥʦʢ ʂɼ ˉ1 ʽ ʂɼ ˉ2, ʩʧʦʩʪʝʨʽʛʘʻʤʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʫ 

ʬʽʪʦʮʝʥʦʟʽ ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ ʽ ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ (100 %); ʥʘʡʤʝʥʰʝ ï ʩʧʦʨʠʰ, 

ʧʦʣʠʥ ʪʘ ʮʠʢʦʨʽʡ ʟʚʠʯʘʡʥʠʡ (ʨʠʩ. 3.5).  

 

1 ï ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ, 2 ï ʣʦʙʦʜʘ ʪʘʪʘʨʩʴʢʘ, 3 ï ʜʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ,  4 ï ʦʚʝʩ ʧʫʩʪʠʡ,  

5 ï ʩʧʦʨʠʰ, 6 ï ʘʤʙʨʦʟʽʷ ʧʦʣʠʥʦʣʠʩʪʘ, 7 ï ʧʦʣʠʥ ʟʚʠʯʘʡʥʠʡ, 8 ï ʢʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ,  

9 ï ʮʠʢʦʨʽʡ ʟʚʠʯʘʡʥʠʡ 

ʈʠʩʫʥʦʢ 3.5 ï ʊʨʘʧʣʷʥʥʷ ʩʪʝʧʦʚʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʂɼˉ1 ʽ ʂɼˉ2 

(ʧʽʩʣʷ ʣʽʪʥʴʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ) [215] 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʣʠʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʽʥʜʝʢʩʠ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ (ʨʠʩ. 3.6). 
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d ï ʽʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ, c ï ʽʥʜʝʢʩ ʜʦʤʽʥʫʚʘʥʥʷ ʉʠʤʧʩʦʥʘ, i ï ʽʥʜʝʢʩ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʉʠʤʧʩʦʥʘ, H ï ʽʥʜʝʢʩ ʐʝʥʥʦʥʘ, e ï ʽʥʜʝʢʩ ʚʠʨʽʚʥʝʥʦʩʪʽ ʇʽʻʣʫ. 

ʈʠʩʫʥʦʢ 3.6 ï ɯʥʜʝʢʩʠ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʣʷ ʩʪʝʧʦʚʠʭ ʨʦʩʣʠʥ ʂɼˉ 1 ʽ 

ʂɼˉ2 (ʧʽʩʣʷ ʣʽʪʥʴʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ) [215] 

 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʽʩʣʷ ʜʽʾ ʚʦʛʥʶ ʚʣʽʪʢʫ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ ʚʠʜʦʚʝ 

ʙʘʛʘʪʩʪʚʦ ʫ ʜʦʩʣʽʜʞʝʥʦʤʫ ʬʽʪʦʮʝʥʦʟʽ  ̔ʟʤʝʥʰʫʻʪʴʩʷ ʜʦʤʽʥʫʚʘʥʥʷ ʧʝʚʥʠʭ ʚʠʜʽʚ 

ʨʦʩʣʠʥ. ɺʠʨʽʚʥʥ̫ʽʩʪʴ ʨʦʩʣʠʥʥʦʩʪʽ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʱʦ ʢʦʨʝʣʶʻ ʽʟ ʟʥʠʞʝʥʥʷʤ 

ʜʦʤʽʥʫʚʘʥʥʷ ʧʠʨʽʶ ʧʦʚʟʫʯʦʛʦ. ɯʥʜʝʢʩ ʐʝʥʥʦʥʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʥʘʯʠʤʽʩʪʴ 

ʚʠʜʽʚ ʪʘʢʦʞ ʩʧʘʜʘʻ. 

ʉʝʟʦʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘʚʝʩʥʽ ʪʘ ʚʣʽʪʢʫ ʧʦʢʘʟʘʣʠ, ʱʦ: 

- ʩʠʩʪʝʤʘʪʠʯʥʝ ʟ ʧʝʨʽʦʜʦʤ ʫ 6 ʤʽʩʷʮʽʚ ʚʝʩʥʷʥʝ ʚʠʧʘʣʶʚʘʥʥʷ ʚʧʣʠʚʘʻ ʥʘ 

ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥʥʦʩʪʽ ʩʪʝʧʦʚʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʥʘʟʝʤʥʦʾ ʬʽʪʦʤʘʩʠ ʥʘ 20ï60 % ʡ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 10ï40 % 

ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʫʛʨʫʧʦʚʘʥʴ; ɺ̔ ʜʤʽʯʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʚʠʩʦʪʠ 

ʩʪʝʙʝʣ ʨʦʩʣʠʥ ʧʽʩʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚ 1,5ï2 ʨʘʟʠ; 

- ʣʽʪʥʻ ʚʠʧʘʣʶʚʘʥʥʷ ʩʫʪʪʻʚʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘ ̒ʥʘ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʩʪʝʧʦʚʠʭ ʬʽʪʦʮʝʥʦʟʽʚ, ʟʘʬʽʢʩʦʚʘʥʦ ʟʤʝʥʰʝʥʥʷ ʥʘʜʟʝʤʥʦʾ ʬʽʪʦʤʘʩʠ ʥʘ 60-70% ʪʘ 
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ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ 10ï20 %; ʟʤʝʥʰʫʻʪʴʩʷ ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ʩʪʝʙʣʠʥ 

ʨʦʩʣʠʥ ʚ 1,5ï2 ʨʘʟʠ, ʮʽʣʢʦʚʠʪʦ ʟʥʠʢʘʶʪʴ ʟ ʫʛʨʫʧʦʚʘʥʥʷ ʦʜʥʦʣʽʪʥʽ ʨʦʩʣʠʥʠ. 

ʆʪʞʝ, ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʩʪʝʧʦʚʽ ʬʽʪʦʮʝʥʦʟʠ ʤʘʻ ʟʥʘʯʥʝ 

ʪʨʘʥʩʬʦʨʤʫʶʯʝ ʟʥʘʯʝʥʥʷ. ʇʽʩʣʷ ʣʽʪʥʴʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ ʨʦʩʣʠʥʥʽʩʪʴ ʥʘ ʟʜʘʪʥʘ 

ʜʦ ʧʦʚʥʦʛʦ ʩʚʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. ɿʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ, ʪʽ ʨʦʩʣʠʥʠ, ʷʢʽ ʤʘʶʪʴ 

ʧʝʨʝʚʘʞʥʦ ʥʘʩʽʥʥʻʚʠʡ ʩʧʦʩʽʙ ʨʦʟʤʥʦʞʝʥʥʷ, ʥʝ ʜʦʩʷʛʘʶʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʚʠʧʘʣʶʚʘʥʥʷ ʟʥʠʱʫʻʪʴʩʷ ʯʘʩʪʠʥʘ 

ʥʘʩʽʥʥʷ ʨʦʩʣʠʥ, ʣʠʩʪʦʚʠʡ ʦʧʘʜ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʥʘʩʽʥʥʻʚʝ 

ʨʦʟʤʥʦʞʝʥʥʷ ʨʦʩʣʠʥ. 

 

3.2 ʇʦʩʪʧʽʨʦʛʝʥʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʽ 

 

ʆʩʦʙʣʠʚʦʩʪʷʤ ʚʽʜʥʦʚʣʝʥʥʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʫʪʪʻʚʘ ʫʚʘʛʘ, ʦʩʢʽʣʴʢʠ ʦʯʝʨʝʪʷʥʽ ʟʘʨʦʩʪʽ ï ʫʥ̔ʢʘʣʴʥʘ ʧʨʠʨʦʜʥʘ 

ʩʠʩʪʝʤʘ, ʷʢʘ ʚʠʩʪʫʧʘʻ ʟʘʭʠʩʥʠʤ ʫʢʨʠʪʪʷʤ ʽ ʢʦʨʤʦʚʦʶ ʙʘʟʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ 

ʪʚʘʨʠʥ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʫ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʋ ʟʘʨʦʩʪʷʭ ʦʯʝʨʝʪʫ 

ʙʫʜʫʶʪʴ ʩʚʦʾ ʛʥʽʟʜʘ ʪʘ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʠ ʦʨʥʽʪʦʬʘʫʥʠ. ʆʩʦʙʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʟʘʨʦʩʪʽ ʤʘʶʪʴ ʜʣʷ ʤʽʛʨʫʶʯʠʭ ʧʪʘʭʽʚ.  

ʂʣʶʯʦʚʽ ʜʽʣʷʥʢʠ ʟʘʢʣʘʜʝʥʽ ʫ ʟʘʨʦʩʪʷʭ ʦʯʝʨʝʪʫ ʚ ʟʘʧʣʘʚʽ ʨ. ʋʜʠ, ʷʢʽ 

ʧʽʜʜʘʶʪʴʩʷ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʚʠʧʘʣʶʚʘʥʥʶ. ʇʨʠ ʚʠʧʘʣʶʚʘʥʥʽ ʚʽʜʙʫʣʦʩʷ 

ʚʠʛʦʨʘʥʥʷ ʩʫʭʠʭ 15ï20 ʩʤ ʧʘʛʦʥʽʚ ʦʯʝʨʝʪʫ ʥʘʜ ʨʽʚʥʝʤ ʚʦʜʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʽʩʣʷ ʜʽʾ ʚʦʛʥʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʽʩʪ 

ʥʘʟʝʤʥʦʾ ʬʽʪʦʤʘʩʠ ʥʘ 25 %, ʟʨʦʩʪʘʻ ʚʠʩʦʪʘ ʦʯʝʨʝʪʷʥʠ ʧʘʛʦʥʽʚ ʥʘ 5 %, ʘʣʝ ʥʘ 

14 % ʟʤʝʥʰʫʻʪʴʩʷ ʜʽʘʤʝʪʨ ʧʘʛʦʥʽʚ, ʥʘ 10 % ʟʙʽʣʴʰʫʻʪʴʩʷ  ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ 

(ʪʘʙʣ. 3.6). ʈʷʩʥʽʩʪʴ ʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ. ʂʦʝʬʽʮʽʻʥʪ ʩʧʽʣʴʥʦʩʪʽ ʚʠʜʦʚʦʛʦ 

ʩʢʣʘʜʫ ʜʣʷ ʦʟʥʘʯʝʥʠʭ ʜʽʣʷʥʦʢ ʩʢʣʘʜʘʻ 33 %. ɺ̔ ʜʤʽʯʘʻʪʴʩʷ ʪʦʪʘʣʴʥʝ ʜʦʤʽʥʫʚʘʥʥʷ 

ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ (ʪʘʙʣ. 3.7) [215]. 
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ʊʘʙʣʠʮʷ 3.6 ï ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʣʠʥ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ (ʂɼ ˉ3) 

ʇʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʩʣʠʥʥʦʩʪʽ 

ʅʝ ʧʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ʇʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ɺʠʩʦʪʘ ʧʘʛʦʥʽʚ, ʩʤ 176 186  

ɼʽʘʤʝʪʨ ʧʘʛʦʥʘ, ʤʤ 7 6 

ɿʘʛʘʣʴʥʘ ʥʘʜʟʝʤʥʘ 

ʬʽʪʦʤʘʩʘ, ʛ 
1095 1460 

ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ 

ʧʦʢʨʠʪʪʷ, % 
100 90 

ʈʷʩʥʽʩʪʴ ʦʯʝʨʝʪʫ ʉʦʨ3 ʉʦʨ3 

ɺʠʜʠ ʨʦʩʣʠʥ 

(ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʜʽʚ ʥʘ ʤ2) 

1) ʦʯʝʨʝʪ ʟʚʠʯʘʡʥʠʡ (30); 

2) ʙʝʨʽʟʢʘ ʧʦʣʴʦʚʘ (2) 

 

1) ʦʯʝʨʝʪ ʟʚʠʯʘʡʥʠʡ 

(25); 

2) ʭʚʦʱ ʣʫʯʥʠʡ (15) 

 

ʆʪʨʠʤʘʥʽ ʜʘʥ̔ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʽʩʣʷ ʜʽʾ ʚʦʛʥʶ ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʩʪʘʥʦʚʠʪʴ 

60%, ʟʨʦʩʪʘʻ ʚʠʩʦʪʘ ʧʘʛʦʥʽʚ ʦʯʝʨʝʪʫ ʥʘ 27 %. ʅʘ 14 % ʟʥʠʞʫʻʪʴʩʷ ʜʽʘʤʝʪʨ 

ʧʘʛʦʥʽʚ. ʈʷʩʥʽʩʪʴ  ̔ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʠʤ. ʂʦʝʬʽʮʽʻʥʪ 

ʩʧʽʣʴʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʩʢʣʘʜʘʻ 100 %. ʆʯʝʨʝʪ ʟʚʠʯʘʡʥʠʡ ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʦʤʽʥʫʶʯʠʤ ʚʠʜʦʤ (ʪʘʙʣ. 3.6, 3.7). 

ʅʘ ʦʩʥʦʚʽ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʩʣʠʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ, 

ʦʙʯʠʩʣʝʥʦ ʥʘʩʪʫʧʥʽ ʽʥʜʝʢʩʠ (ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ) ʜʣʷ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ (ʨʠʩ. 

3.7, 3.8): d ï ʽʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ, c ï ʽʥʜʝʢʩ ʜʦʤʽʥʫʚʘʥʥʷ ʉʠʤʧʩʦʥʘ, i ï 

ʽʥʜʝʢʩ ʨʽʟʥʦʤʘʥʽʪʪʷ ʉʠʤʧʩʦʥʘ, H ï ʽʥʜʝʢʩ ʐʝʥʥʦʥʘ, e ï ʽʥʜʝʢʩ ʚʠʨʽʚʥʝʥʦʩʪʽ 

ʇʽʻʣʫ. 
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ʊʘʙʣʠʮʷ 3.7 ï ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʣʠʥ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ (ʂɼ ˉ4) 

ʇʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʩʣʠʥʥʦʩʪʽ 

ʅʝ ʧʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ʇʨʦʚʦʜʠʣʦʩʷ 

ʚʠʧʘʣʶʚʘʥʥʷ  

ɺʠʩʦʪʘ ʧʘʛʦʥʽʚ, ʩʤ 163 222 

ɼ̔ ʘʤʝʪʨ ʧʘʛʦʥʘ, ʤʤ 7 6 

ɿʘʛʘʣʴʥʘ ʥʘʜʟʝʤʥʘ 

ʬʽʪʦʤʘʩʘ, ʛ 
1270 3080 

ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ 

ʧʦʢʨʠʪʪʷ 
100% 100% 

ʈʷʩʥʽʩʪʴ ʦʯʝʨʝʪʫ ʉʦʨ3 ʉʦʨ3 

ɺʠʜʠ ʨʦʩʣʠʥ 

(ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʜʽʚ ʥʘ ʤ2) 

1) ʦʯʝʨʝʪ ʟʚʠʯʘʡʥʠʡ (25); 

2) ʙʝʨʽʟʢʘ ʧʦʣʴʦʚʘ (2) 

1) ʦʯʝʨʝʪ ʟʚʠʯʘʡʥʠʡ 

(31); 

2) ʙʝʨʽʟʢʘ ʧʦʣʴʦʚʘ (5) 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ɯʥʜʝʢʩʠ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ  

ʜʣʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʂɼ ˉ3)  
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ʈʠʩʫʥʦʢ 3.8 ï ɯʥʜʝʢʩʠ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ  

ʜʣʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʂɼ ˉ4) 

 

ʉʫʜʷʯʠ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʚʥʘʩʣʽʜʦʢ ʚʠʧʘʣʶʚʘʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʜʦʚʝ 

ʙʘʛʘʪʩʪʚʦ ʥʘ ʜʦʩʣʽʜʞʝʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʦʩʥʦʚʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, 

ʟʥʠʞʫʻʪʴʩʷ ʚʠʨʽʚʥʝʥʽʩʪʴ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ ʜʨʫʛʠʭ ʚʠʜʽʚ 

ʨʦʩʣʠʥ. ɼʣʷ ʦʙʦʭ ʜʦʩʣʽʜʞʝʥʠʭ ʜʽʣʷʥʦʢ ʧʦʤʽʪʥʠʤ ʻ ʪʝ, ʱʦ ʥʘʡʩʫʪʪʻʚʽʰʝ 

ʚʽʜʯʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʚʠʨʽʚʥʝʥʦʩʪʽ ʨʦʩʣʠʥʥʦʩʪʽ ʡ ʟʥʘʯʠʤʦʩʪʽ ʧʦʦʜʠʥʦʢʠʭ ʚʠʜʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʦʛʦʥʴ ʚʠʩʪʫʧʘʻ ʧʝʨʰʦʨʷʜʥʠʤ 

ʪʨʘʥʩʬʦʨʤʫʶʯʠʤ ʯʠʥʥʠʢʦʤ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ. ʇʽʩʣʷ ʜʽʾ 

ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʩʪʚʦʨʶʶʪʴʩʷ ʧʨʠʜʘʪʥʽ ʫʤʦʚʠ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ 

ʨʦʩʣʠʥ. ʇʨʦʪʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʮʝ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʛʥʽʯʝʥʥʷ ʜʦʤʽʥʫʶʯʦʛʦ ʚʠʜʫ 

(ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ). ʆʪʞʝ, ʚʥʘʩʣʽʜʦʢ ʱʦʨʽʯʥʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ ʩʪʠʤʫʣʶʻʪʴʩʷ 

ʧʣʘʥʦʤʽʨʥʘ ʜʝʛʨʘʜʘʮʽʷ ʦʯʝʨʝʪʷʥʠʭ ʟʘʨʦʩʪʝʡ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʦʢ ʫ ʚʦʜʥʦ-

ʙʦʣʦʪʥʦʤʫ ʬʽʪʦʮʝʥʦʟʽ, ʱʦ ʧʽʜʣʷʛʘʣʠ ʚʠʧʘʣʶʚʘʥʥʶ, ʥʝ ʧʽʜʪʚʝʨʜʠʣʦ ʥʘʷʚʥʽʩʪʴ 

ʨʽʟʢʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʦʢʨʽʤ ʚʧʣʠʚʫ ʥʘ ʜʽʘʤʝʪʨ ʩʪʝʙʝʣ 

ʦʯʝʨʝʪʫ, ʱʦ ʟʤʝʥʰʫʻʪʴʩʷ ʧʽʩʣʷ ʜʽʾ ʚʦʛʥʶ ʥʘ 1 ʤʤ. 



192 
 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʧʘʨʘʤʝʪʨʠ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʱʦ ʥʝ ʟʘʟʥʘʶʪʴ ʩʫʪʪʻʚʦʛʦ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚ, ʤʘʶʪʴ ʥʝʩʫʪʪʻʚʽ ʬʣʫʢʪʫʘʮʽʡʥʽ ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʧʦʩʪʽʡʥʠʤ 

ʟʦʚʥʽʰʥʽʤ ʚʧʣʠʚʦʤ ʘʙʦ ʞ ʟʘʟʥʘʣʠ ʨʘʧʪʦʚʦʛʦ ʩʪʨʝʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʟʦʢʨʝʤʘ, 

ʧʦʞʝʞʽ), ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʨʝʤʽʥʦʶ ʜʠʥʘʤʽʯʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ [44].  

ʇʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʬʦʨʤ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ, 

ʙʫʜʝ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʠ ʡ ʚʽʜ ʢʘʪʝʛʦʨʽʡʥʠʭ ʟʥʘʯʝʥʴ ʩʘʤʦʛʦ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ: 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʦʛʥʶ, ʩʠʣʠ, ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ, ʘ ʱʝ ʚʽʜ ʣʘʥʜʰʘʬʪʥʦ-

ʪʦʧʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʪʘ ʬʝʥʦʣʦʛʽʯʥʦʛʦ 

ʧʝʨʽʦʜʫ ʪʦʱʦ [97].  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʠʩʴ ʥʘ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʽʜ ʯʘʩ 

ʷʢʠʭ ʦʧʠʩʫʚʘʣʠʩʴ ʧʨʦʮʝʩʠ ʚʽʜʥʦʚʣʝʥʥʷ ʬʽʪʦʮʝʥʦʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʦʜʥʦ-

ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ, ʫ ʤʝʞʘʭ 

ʟʘʧʣʘʚʠ ʨ. ʋʜʠ. ʅʘʤʠ ʟʘʢʣʘʜʝʥʦ ʤʝʨʝʞʫ ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʦʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ̔ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ: ʢʦʥʪʨʦʣʴʥʦʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ [49]. 

ʆʩʥʦʚʫ ʦʮʽʥʢʠ ʩʪʘʥʫ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ ʧʦʨʽʚʥʷʥʥʽ ʾʭ ʟ̔ 

ʥʦʨʤʦʶ ʘʙʦ ʢʦʥʪʨʦʣʝʤ ʩʢʣʘʜʘʶʪʴ ʚʘʛʦʤʽ ʧʦʢʘʟʥʠʢʠ ʨʽʟʥʦʤʘʥʽʪʪʷ: ʚʠʜʦʚʝ 

ʙʘʛʘʪʩʪʚʦ, ʚʠʜʦʚʘ ʯʠʩʝʣʴʥʽʩʪʴ, ʚʠʨʽʚʥʷʥʽʩʪʴ, ʽʥʜʝʢʩ ʜʦʤʽʥʫʚʘʥʥʷ ʡ ʽʥʜʝʢʩ 

ʨʽʟʥʦʤʘʥʽʪʪʷ [24, 198]. 

ʅʘ ʟʥʘʯʝʥʥʽ ʜʠʚʝʨʩʠʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘʛʦʣʦʰʫʚʘʚ ʽ ʚʠʜʘʪʥʠʡ 

ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʝʢʦʣʦʛ ʖ. ʆʜʫʤ [376]. ɺʽʥ ʟʘʟʥʘʯʘʚ, ʱʦ ʦʩʥʦʚʫ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʩʪʘʥʦʚʣʷʪʴ ʜʚʽ ʧʝʨʰʦʨʷʜʥʽ ʩʢʣʘʜʦʚʽ: ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʪʘ ʚʠʨʽʚʥʷʥʽʩʪʴ. 

ʏʝʨʝʟ ʪʝ, ʱʦ ʜʣʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ, ʷʢʽ ʧʽʜʣʷʛʘʣʠ 

ʚʠʧʘʣʶʚʘʥʥʶ, ʥʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʠʨʘʟʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʦʛʦ 

ʯʠʥʥʠʢʘ [215], ʤʠ ʧʨʦʚʝʣʠ ʨʷʜ ʦʙʯʠʩʣʝʥʴ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʜʦʚʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʮʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ: ɯʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʄʘʨʛʘʣʝʬʘ (d), 

ɯʥʜʝʢʩ ʉʽʤʧʩʦʥʘ (ʩ) ʘʙʦ ʽʥʜʝʢʩ ʜʦʤʽʥʫʚʘʥʥʷ, ɯʥʜʝʢʩ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʽ), ɯʥʜʝʢʩ 

ʐʝʥʥʦʥʘ (ʅ), ɯʥʜʝʢʩ ʚʠʨʽʚʥʷʥʦʩʪʽ ʇʽʻʣʫ (ɽ) [24, 198]. (ɼʝʪʘʣʴʥʘ ʤʝʪʦʜʠʢʘ 

ʨʦʟʨʘʭʫʥʢʫ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʚʝʜʝʥʘ ʫ ʜʦʜʘʪʢʫ ɻ. 
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ɯʥʜʝʢʩʠ ʉʽʤʧʩʦʥʘ ʪʘ ʐʝʥʥʦʥʘ ʚʢʣʶʯʘʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʩʭʦʞʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʦʪʞʝ ʷʚʣʷʶʪʴ ʫʟʘʛʘʣʴʥʝʥʽ ʽʥʜʝʢʩʠ ʨʽʟʥʦʤʘʥʽʪʪʷ. ɯʥʜʝʢʩ ʉʽʤʧʩʦʥʘ 

ʚʢʘʟʫʻ ʥʘ çʢʦʥʮʝʥʪʨʘʮʽʶè ʜʦʤʽʥʫʚʘʥʥʷ ï ʡʦʛʦ ʧʦʢʘʟʥʠʢʠ ʙʫʜʪʴ ʪʠʤ ʚʠʱʽ, ʯʠʤ 

ʙʽʣʴʰʝ ʜʦʤʽʥʫʚʘʥʥʷ ʦʜʥʦʛʦ ʯʠ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ. ɺʽʥ ʥʘʜʘʻ ʙʽʣʴʰʦʾ ʚʘʛʠ 

ʧʦʰʠʨʝʥʠʤ ʚʠʜʘʤ, ʚʽʜʧʦʚʽʜʥʦ, ʽʥʜʝʢʩ ʐʝʥʥʦʥʘ ʥʘʜʘʻ ʙʽʣʴʰʦʾ ʚʘʛʠ ʧʦʦʜʠʥʦʢʠʤ 

ʚʠʜʘʤ. 

ʋ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʠʥʘʤʽʯʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʤʠ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ (Vʬ,Vʚ). ʗʢ 

ʤʽʨʘ ʤʽʥʣʠʚʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʦʢʘʟʥʠʢ ʤʽʥʣʠʚʦʩʪʽ U (ʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʮʽ 

ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʘ ʤʽʥʽʤʘʣʴʥʦʶ ʚʝʣʠʯʠʥʦʶ ʧʘʨʘʤʝʪʨʘ ʜʦ ʡʦʛʦ ʩʝʨʝʜʥʴʦʾ 

ʚʝʣʠʯʠʥʠ) [111]. ʑʝ ʚʠʟʥʘʯʘʣʠ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʫʩʽʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ (
ʬc , 

ʚc). ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʚ ʪʘʙʣ. 3.8. [36] 

 

ʊʘʙʣʠʮʷ 3.8 ï ʇʘʨʘʤʝʪʨʠ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ 

 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʠʭ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʽʚ ʥʘ 

ʢʦʥʪʨʦʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʡ ʜʽʣʷʥʢʘʭ, ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ, 

ʇʘʨʘʤʝʪʨ ʚʠʜʦʚʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʬc  
ʚc Vʬ Vʚ S1 Uʬ Uʚ S2 

 ɯʥʜʝʢʩ ʚʠʜʦʚʦʛʦ 

ʙʘʛʘʪʩʪʚʘ, d  
0,68 0,63 0,31 0,22 1,40 0,044 0,031 1,42 

ɯʥʜʝʢʩ ʜʦʤʽʥʫʚʘʥʥʷ 

ʉʽʤʧʩʦʥʘ, c  
0,87 0,65 0,16 2,52 0,064 0,023 0,36 0,067 

ɯʥʜʝʢʩ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʉʽʤʧʩʦʥʘ, i  
0,13 0,36 1,09 4,58 0,231 0,15 0,65 0,236 

ɯʥʜʝʢʩ ʐʝʥʥʦʥʘ, H  13,69 3,75 15,29 77,98 0,196 0,22 1,102 0,206 

 ɯʥʜʝʢʩ ʚʠʨʽʚʥʝʥʦʩʪʽ 

ʇʽʻʣʫ, ɽ  
19,84 5,43 15,29 78,08 0,215 0,28 0,64 0,34 
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ʚʠʷʚʠʚ ʯʽʪʢʠʡ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʟʚ'ʷʟʦʢ ʱʦʜʦ ʧʝʨʝʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭʥ ̒ʨʽʟʥʦʤʘʥʽʪʪʷ. 

ʏʠʩʣʦ ʚʠʜʽʚ ʯʠ ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ (d)  ̒ʦʙôʻʢʪʠʚʥʠʤ ʷʢʽʩʥʠʤ ʧʘʨʘʤʝʪʨʦʤ 

ʣʦʢʘʣʴʥʦʛʦ (ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ), ʣʘʥʜʰʘʬʪʥʦʛʦ, ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʯʠ ʛʣʦʙʘʣʴʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ. ʋʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʩʚʽʜʯʘʪʴ 

ʥʘ ʟʙʽʜʥʝʥʽʩʪʴ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʧʽʩʣʷ ʚʧʣʠʚʫ 

ʧʦʞʝʞ. 

ɺʟʽʨʮʝʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʩʪʘʥʫ ʫʛʨʫʧʦʚʘʥʴ ʻ ʢʣʘʩʠʯʥʠʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ 

ʙʽʦʪʠ ï ʽʥʜʝʢʩ ʨʽʟʥʦʤʘʥʽʪʪʷ [198, 376]. ɺʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʽʥʜʝʢʩʠ 

ʐʝʥʥʦʥʘ (H) ʡ ʉʽʤʧʩʦʥʘ ()̔ ʜʘʶʪʴ ʟʤʦʛʫ ʥʘʦʯʥʦ ʪʘ ʜʦʩʪʦʚʽʨʥʦ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʪʫʧʽʥʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʚʦʜʥʦ-

ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ, ̫ ʢʽ ʟʘʟʥʘʣʠ ʧʽʨʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʗʢʽʩʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʫʛʨʫʧʦʚʘʥʴ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʧʨʠʨʦʜʠ ʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʢʘʟʥʠʢʫ 

ʚʠʨʽʚʥʷʥʦʩʪʽ. ɺʠʨʽʚʥʷʥʽʩʪʴ ʇʽʻʣʫ (ɽ)  ̒ʚʘʞʣʠʚʦ  ʁʭʘʨʘʢʪʝʨʠʩʪʠʢʦ  ʁʩʪʨʫʢʪʫʨʠ 

ʫʛʨʫʧʦʚʘʥʥʷ, ʱʦ ʚʽʨʥʦ ʽʥʪʝʨʧʨʝʪʫʻ ʩʪʫʧʽʥʴ ʩʪʽʡʢʦʩʪʽ  ̔ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʙʽʦʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ ʜʦʚʢʽʣʣʽ. ʈʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʪʠʤ 

ʚʠʱʝ, ʯʠʤ ʚʠʱʘ ʚʠʨʽʚʥʷʥʽʩʪʴ. ʉʫʪʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʚʠʨʽʚʥʷʥʦʩʪʽ ʨʦʟʢʨʠʚʘʻ 

ʘʤʧʣʽʪʫʜʫ ʜʦʧʫʩʪʠʤʠʭ ʬʣʫʢʪʫʘʮʽʡʥʠʭ ʢʦʣʠʚʘʥʴ ʯʠʩʝʣʴʥʦʩʪʽ ʚʠʜʦʚʠʭ ʧʦʧʫʣʷʮʽʡ 

ʫʛʨʫʧʦʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʙʽʦʪʠʯʥʦʾ ʥʘʩʠʯʝʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʪʞʝ, ʚʽʥ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʫʧʽʥʴ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʝʥʥʷ ʚʠʜʽʚ ʟʘ ʾʭ ʯʠʩʝʣʴʥʽʩʪʶ ʚ 

ʫʛʨʫʧʦʚʘʥʥʽ. ɹʘʛʘʪʦʯʣʝʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʟ̔ ʥʝʯʠʩʣʝʥʥʠʭ ʧʦʧʫʣʷʮʽʡ ʚʽʜʤʯ̔ʘʶʪʴʩʷ 

ʢʨʘʱʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ ʥʽʞ ʤʘʣʦʯʠʩʣʝʥʽ ʧʦʧʫʣʷʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʠʨʽʚʥʷʥʽʩʪʴ ʧʝʨʝʚʽʨʝʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʽʡʢʽʩʪʴ ʫʛʨʫʧʦʚʘʥʥʷ ʯʝʨʝʟ ʢʽʣʴʢʽʩʥʽ 

ʧʘʨʘʤʝʪʨʠ ï ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ ʡ ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʜʽʚ [198]. 

ʇʦʢʘʟʦʚʠʤʠ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʻ ʦʙʯʠʩʣʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʚʘʨʽʘʮʽʾ ʡ ʧʦʢʘʟʥʠʢʠ ʤʽʥʣʠʚʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʨʽʟʥʦʤʘʥʽʪʪʷ ʜʦʩʣʽʜʞʝʥʠʭ 

ʝʢʦʛʝʦʩʠʩʪʝʤ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʢʘʟʥʠʢʘ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ, ʽʥʜʝʢʩ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʉʽʤʧʩʦʥʘ ʧʽʨʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʽʚ ʧʝʨʝʚʠʱʫʻ ʬʦʥʦʚʠʡ 

ʧʨʠʙʣʠʟʥʦ ʫ 4 ʨʘʟʠ, ʟʘ ʽʥʜʝʢʩʦʤ ʐʝʥʥʦʥʘ ʪʘ ʽʥʜʝʢʩʦʤ ʚʠʨʽʚʥʷʥʦʩʪʽ ʇʽʻʣʫ ï 
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ʧʦʥʘʜ ʫ 5 ʨʘʟʽʚ. ʇʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʪʘʢʦʞ ʫ ʚʽʜʥʦʰʝʥʥʽ ʧʦʢʘʟʥʠʢʘ 

ʤʽʥʣʠʚʦʩʪʽ.  

ʆʪʞʝ, ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʚʦʜʥʦ-

ʙʦʣʦʪʥʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʜʠʥʘʤʽʯʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʬʣʫʢʪʫʘʮʽʡʥʠʭ ʚʽʜʭʠʣʝʥʥʷʭ ʽʥʜʝʢʩʽʚ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʡ ʨʦʟʨʘʭʦʚʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʆʧʠʨʘʶʯʠʩʴ ʥʘ 

ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʤʘʻʤʦ ʜʦʧʫʩʪʠʪʠ, ʱʦ ʜʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʻ ʜʝʤʦʥʩʪʨʘʮʽʻʶ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ, 

ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʧʨʦʮʝʩʽʚ ʾʭʥʴʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

[42]. 

ʋ ʨʦʙʦʪʽ [111], ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ [179, 311], ʽʥʝʨʪʥʽʩʪʴ ʽ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ 

ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʫ ʾʭʥʴʦʾ 

ʤʽʥʣʠʚʦʩʪʽ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʻ ʤʽʨʦʶ ʩʪʘʙʽʣʴʥʦʩʪʽ. ʇʦʥʷʪʪʷ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʚʚʘʞʘʶʪʴ ʩʠʥʦʥʽʤʦʤ ʩʪʽʡʢʦʩʪʽ, ʢʦʣʠ ʤʽʨʫ ʟʤʽʥ ʥʝ ʩʧʽʚʚʽʜʥʦʩʷʪʴ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʜʽʡ, ʷʢʽ ʾʾ ʩʧʨʠʯʠʥʠʣʠ [179]. ʗʢʱʦ ʤʽʨʫ ʚʽʜʛʫʢʫ ʩʠʩʪʝʤʠ ʧʦʟʥʘʯʠʪʠ ʷʢ ȹR, ʘ ʜʽʾ 

ʥʘ ʩʠʩʪʝʤʠ ï ȹF, ʪʦ ʩʪʽʡʢʽʩʪʴ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ: 

 

S= ȹF/ȹR.                                                        (3.1) 

 

ɽʢʦʣʦʛʽʯʥʠʡ ʟʤʽʩʪ ʬʦʨʤʫʣʠ (3.1) ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʩʘʤʝ ʚʦʥʘ ʚʠʟʥʘʯʘʻ 

ʤʨ̔ʫ ʟʤʽʥ ʜʽʡ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʽʜʛʫʢ ʟʤʽʥʠʚʩʷ ʥʘ ʦʜʠʥʠʮʶ ʤʽʨʠ. 

ʏʠʤ ʙʽʣʴʰʫ ʜʽʶ ʥʝʦʙʭʽʜʥʦ ʧʨʠʢʣʘʩʪʠ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜʛʫʢʫ ʜʣʷ ʡʦʛʦ ʟʤʽʥʠ, ʪʠʤ 

ʚʠʱʝ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ [111]. ʅʘʩʣʽʜʫʶʯʠ ʬʦʨʤʫʣʫ (3.1), ʤʦʞʥʘ ʦʮʽʥʠʪʠ 

ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤʠ ʚʽʜʥʦʰʝʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ Vʬ ʽʥʜʝʢʩʽʚ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʬʦʥʦʚʠʭ (ʢʦʥʪʨʦʣʴʥʠʭ) ʟʥʘʯʝʥʴ ʜʦ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ 

ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ (Vʚ) ʜʣʷ ʚʽʜʛʫʢʽʚ ʝʢʦʛʝʦʩʠʩʪʝʤʠ (ʧʘʨʘʤʝʪʨʠ ʚʠʜʦʚʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ): 

 

S1 = Vʬ /Vʚ.                                                   (3.2) 
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ʗʢʱʦ ʷʢ ʤʽʨʦ  ʁʤʽʥʣʠʚʦʩʪʽ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʢʘʟʥʠʢʦʤ ʤʽʥʣʠʚʦʩʪʽ U, ʪʦ 

ʧʦʜʽʙʥʠʤ ʯʠʥʦʤ ʩʪʽʡʢʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ: 

 

S2 = Uʬ / Uʚ.                                                   (3.3) 

 

ʜʝ Uʬ ʽ Uʚ ï ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʤʽʥʣʠʚʦʩʪʽ ʬʦʥʦʚʠʭ (ʢʦʥʪʨʦʣʴʥʠʭ) 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʚʽʜʛʫʢʽʚ [11]. 

ʈʦʟʨʘʭʫʥʢʠ, ʚʠʢʦʥʘʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ (3.2) ʽ (3.3), ʩʚʽʜʯʘʪʴ, ʱʦ ʩʪʽʡʢʽʩʪʴ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʟʥʘʭʦʜʠʪʴʩʷ ʦʨʽʻʥʪʦʚʥʦ ʫ 

ʤʝʞʘʭ 0,2ï0,3, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʽʡʢʦʩʪʽ ʚʦʜʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ [111].  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʬʽʪʦʮʝʥʦʪʠʯʥʽ 

ʫʛʨʫʧʦʚʘʥʥʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʨʝʘʛʫʶʪʴ ʥʘ ʩʪʨʝʩʦʚʠʡ ʚʧʣʠʚ 

ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʟʤʽʥʦʶ ʛʦʣʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʚʠʜʦʚʝ 

ʙʘʛʘʪʩʪʚʦ, ʚʠʜʦʚʘ ʯʠʩʝʣʴʥʽʩʪʴ, ʽʥʜʝʢʩʠ ʐʝʥʥʦʥʘ ʪʘ ʉʽʤʧʩʦʥʘ, ʚʠʨʽʚʥʷʥʽʩʪʴ 

ʇʽʻʣʫ).  

ɿʘ ʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ, ʽʥʜʝʢʩ ʨʽʟʥʦʤʘʥʽʪʪʷ ʉʽʤʧʩʦʥʘ 

ʧʽʨʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʝʨʝʚʘʞʘʻ ʬʦʥʦʚʠʡ ʧʨʠʙʣʠʟʥʦ ʫ 4 

ʨʘʟʠ, ʟʘ ʽʥʜʝʢʩʦʤ ʐʝʥʥʦʥʘ ʪʘ ʽʥʜʝʢʩʦʤ ʚʠʨʽʚʥʷʥʦʩʪʽ ʇʽʻʣʫ ʧʦʥʘʜ ʫ 5 ʨʘʟʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʝʤʦ ʚʽʜʟʥʘʯʫʚʘʪʠ, ʱʦ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʚʦʜʥʦ-

ʙʦʣʦʪʥʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʜʠʥʘʤʽʯʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʷʢʝ ʧʦʣʷʛʘʻ ʫ ʬʣʫʢʪʫʘʮʽʡʥʠʭ ʚʽʜʭʠʣʝʥʥʷʭ ʽʥʜʝʢʩʽʚ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʡ ʦʙʯʠʩʣʝʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ʄʦʞʝʤʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʠʷʚʣʝʥʘ ʜʠʥʘʤʽʯʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʻ ʩʢʣʘʜʦʚʦʶ ʟʘʛʘʣʴʥʦʾ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʧʨʦʮʝʩʽʚ ʾʭʥʴʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʩʪʽʡʢʦʩʪʽ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʽʡʢʦʩʪʽ ʚʦʜʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ. 
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3.3 ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʨʝʣʘʢʩʽʾ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ 

 

3.3.1 ʇʦʩʪʧʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  

 

  ʃʽʩʦʚʽ ʧʦʞʝʞʽ ʥʝ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʦʩʥʦʚʥʠʭ ˇʨʫʥʪʦʪʚʦʨʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʘʣʝ ʪʠʤ ʥʝ ʤʝʥʰʝ ʚʦʥʠ ʤʘʶʪʴ ʷʢ ʧʨʷʤʠʡ, ʪʘʢ ʽ ʥʝʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ˇʨʫʥʪʽʚ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʜʦʚʦʜʷʪʴ ʚʘʞʣʠʚʽʩʪʴ 

ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ˇʨʫʥʪʠ ʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʦʣʴ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ, ʱʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʚʦʣʶʮʽʶ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ˇʨʫʥʪʽʚ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ [6, 164, 

165, 326, 340, 354]. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ˇʨʫʥʪʽʚ ʚ ʩʦʩʥʷʢʘʭ ʧʽʩʣʷ ʧʦʞʝʞʽ ʚʠʚʯʘʣʘʩʷ ʐʘʭʤʘʪʦʚʦʶ ɭ. ʖ. [333]. 

ɺʩʝ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʘʚʪʦʨʠ ʨʦʟʛʣʷʜʘʶʪʴ ʧʦʞʝʞʫ ʷʢ 

ʧʦʪʫʞʥʠʡ ʬʘʢʪʦʨ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ, ʷʢʠʡ ʥʘʜʘʻ ʨʽʟʥʦʧʣʘʥʦʚʠʡ ʚʧʣʠʚ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ. ʇʨʠ ʮʴʦʤʫ ʭʘʨʘʢʪʝʨ ʽ 

ʩʪʫʧʽʥʴ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ˇʨʫʥʪ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ, ʪʠʧʫ ʣʽʩʫ, ʚʠʭʽʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ, ʘ ʪʘʢʦʞ 

ʚʠʜʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʞʝʞʽ. 

 ʅʘʤʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʽ 

ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʩʦʩʥʷʢʽʚ ʫ ʧʝʨʰʽ ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʦʞʝʞʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʣʽʩʦʚʠʭ ʧʽʜʩʪʠʣʦʢ, ʾʭ ʫʱʽʣʴʥʝʥʥʷ, 

ʟʤʽʥʫ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ. ʌʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʽʚ ʚ ʧʽʩʣʷʧʦʞʝʞʥʠʡ 

ʧʝʨʽʦʜ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʽʨʦʛʝʥʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʦʨʛʘʥʦʛʝʥʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʪʦʤʫ 

ʾʭ ʟʤʽʥʠ ʩʣʫʞʘʪʴ ʽʥʜʠʢʘʪʦʨʦʤ ʚʧʣʠʚʫ ʧʦʞʝʞʽ ʥʘ ˇʨʫʥʪ. ʌʦʨʤʫʻʪʴʩʷ ʥʦʚʠʡ 

ʪʠʧʦʜʽʘʛʥʦʩʪʠʯʥʠʡ ʦʨʛʘʥʦʛʝʥʥʠʡ ʧʽʨʦʛʝʥʥʠʡ ʛʦʨʠʟʦʥʪ (Opir), ʷʢʠʡ ʟʘ ʩʚʦʾʤʠ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʠʨʦʜʥʠʭ 

ʥʝʟʤʽʥʝʥʠʭ ʘʥʘʣʦʛʽʚ. ʇʨʠ ʛʦʨʽʥʥʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʘʭ 

ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʟʥʘʯʥʽ ʤʘʩʠ ʟʦʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʶʻ ʨʝʘʢʮʽʶ 

ʩʝʨʝʜʦʚʠʱʘ, ʢʽʣʴʢʽʩʪʴ ʛʫʤʫʩʫ, ʚʤʽʩʪ ʘʟʦʪʫ, ʢʽʣʴʢʽʩʪʴ ʦʙʤʽʥʥʠʭ ʢʘʪʽʦʥʽʚ [118]. 
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 ʇʦʞʝʞʽ ʧʨʠʟʚʦʜʷʪʴ ʪʘʢʦʞ ʜʦ ʟʤʽʥʠ ʛʝʦʭʽʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʟʘ ʨʘʭʫʥʦʢ ʤʽʛʨʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʜʠʤʫ ʽ ʧʦʜʘʣʴʰʦʛʦ ʚʠʤʠʚʘʥʥʷ ʟ 

ˇʨʫʥʪʫ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʟʤʽʥʠ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ. ɿʤʽʥʘ ʘʙʽʦʪʠʯʥʠʭ 

ʫʤʦʚ ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʘʙʦʨʫ ʽ ʷʢʦʩʪʝʡ ʝʢʦʣʦʛʽʯʥʠʭ ʥʽʰ 

ʥʘ ʟʛʘʨʠʱʽ, ʚʪʨʘʯʘʶʪʴʩʷ ʩʪʨʫʢʪʫʨʥʽ ʟʚ'ʷʟʢʠ ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʦʩʪʦʨʦʚʘ 

ʢʦʥʩʪʨʫʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʢʦʣʠʰʥʷ ˇʨʫʥʪʦʚʘ ʬʘʫʥʘ ʥʝ 

ʟʜʘʪʥʘ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʝʢʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ, ʽ ʧʦʨʫʰʝʥʽ ʧʦʞʝʞʘʤʠ ʜʽʣʷʥʢʠ 

ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʚ ʷʢʦʩʪʽ ʤʽʩʮʴ ʧʨʦʥʠʢʥʝʥʥʷ ʯʫʞʦʨʽʜʥʠʭ ʚʠʜʽʚ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʠ [92]. 

ɺʧʣʠʚ ʧʦʞʝʞ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʛʝʦʩʠʩʪʝʤ ʥʘʜʟʚʠʯʘʡʥʦ ʨʽʟʥʦʤʘʥʽʪʥʠʡ, 

ʜʦʩʣʽʜʞʝʥʠʡ ʙʘʛʘʪʴʤʘ ʥʘʫʢʦʚʮʷʤʠ, ʧʨʦʪʝ ʜʦ ʮʠʭ ʧʽʨ ʥʝʦʜʥʦʟʥʘʯʥʠʡ. ʋ 

ʯʝʨʛʦʚʠʡ ʨʘʟ ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʧʦʞʝʞ ʥʘ 

ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʚ ʮʽʣʦʤʫ ʫ ʩʫʯʘʩʥʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ, ʫ 

ʪʦʡ ʞʝ ʯʘʩ ʽʩʥʫʶʪʴ ʘʙʦ ʜʝʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʦʞʝʞ ʥʘ ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ 

ʝʢʦʛʝʦʩʠʩʪʝʤ, ʘʙʦ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʧʽʩʣʷʧʦʞʝʞʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʱʦ ʬʽʢʩʫʶʪʴ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʚʧʣʠʚʫ. ʋ ʜʘʥʠʡ ʯʘʩ 

ʧʝʨʝʚʘʞʘʶʯʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʦ ʧʝʨʝʚʘʞʥʦ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢ ʥʘʡʚʘʞʣʠʚʽʦhʤʫ ʪʘ ʜʠʥʘʤʽʯʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʡ ʽʥʜʠʢʘʪʦʨʫ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʇʨʠ ʮʴʦʤʫ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ 

ʧʦʞʝʞ ʥʘ ʜʦʚʢʽʣʣʷ ʯʝʨʝʟ ʧʦʩʪʧʽʨʦʛʝʥʥʽ ʟʤʽʥʠ ʫ ʩʢʣʘʜʽ ʪʘ ʩʪʨʫʢʪʫʨʽ ʬʽʪʦʮʝʥʦʟʽʚ 

ʤʦʞʝ ʙʫʪʠ ʥʘʙʘʛʘʪʦ ʟʥʘʯʥʽʰʠʤ, ʥʽʞ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʥʠʭ. 

 ʌʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʽʚ ʚ ʧʽʩʣʷʧʦʞʝʞʥʠʡ ʧʝʨʽʦʜ ʧʦʚ'ʷʟʘʥʝ ʟ ʧʽʨʦʛʝʥʥʦʶ 

ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʦʨʛʘʥʦʛʝʥʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʪʦʤʫ ʾʭ ʟʤʽʥʠ ʩʣʫʞʘʪʴ ʽʥʜʠʢʘʪʦʨʦʤ 

ʚʧʣʠʚʫ ʧʦʞʝʞʽ ʥʘ ˇʨʫʥʪ.  

ɿʘʛʘʣʦʤ, ʧʦʞʝʞʽ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʘʭ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʡ ʥʘ ʾʭ ʨʝʞʠʤʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʝʚʦʣʶʮʽʾ. ɺʠʟʥʘʯʘʣʴʥʘ ʨʦʣʴ ʧʨʠ ʮʴʦʤʫ 

ʧʦʚʠʥʥʘ ʧʨʠʜʽʣʷʪʠʩʷ ˇʨʫʥʪʘʤ, ʷʢ ʣʽʪʦʛʝʥʥʽʡ ʦʩʥʦʚʽ ʫʩʽʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ.  

ʅʘʡʽʩʪʦʪʥʽʰ ̔ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʧʘʜʢʘʤʠ ʧʦʞʝʞ, 

ʧʽʟʥʘʶʪʴ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʥʝʧʦʜʘʣʽʢ ʯʠʤʘʣʠʭ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʧʫʥʢʪʽʚ ʚ ʫʤʦʚʘʭ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʅʘʰʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʭʦʧʣʶʚʘʣʠ 
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ʩʦʩʥʦʚʽ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʚ ʦʙôʻʢʪʘʭ ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚ 

çɼʇ ɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè, çɼʇ ɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè çɼʇ ʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè 

çɼʇ ɿʤʽʾʚʩʴʢʠʡ ʣʽʩʛʦʩʧè, çɼʇ ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ ʣʽʩʛʦʩʧè ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʦʙʣʘʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʦʛʦ ʽ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʧʣʦʱʘ ʧʦʞʝʞ ʥʘ ʪʝʨʠʪʦʨʽʾ ʮʠʭ ʣʽʩʛʦʩʧʽʚʫ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʽ ʜʦʩʷʛʘʻ ʧʦʥʘʜ 30 ʛʘ 

ʱʦʨʽʯʥʦ. ʇʨʦʪʝ, ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘʪʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʜʝʪʘʣʴʥʦ 

ʥʘ ʟʘʢʣʘʜʝʥʠʭ ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʢʘʭ, ʥʘʜʘʣʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥ ɹʚ 

ʤʝʞʘʭ ʙʦʨʦʚʦʾ ʪʝʨʘʩʠ ʨ. ʋʜʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʧʨʝʟʠʥʪʘʪʠʚʥʦʛʦ ʤʦʜʝʣʴʥʦʛʦ 

ʧʦʣʽʛʦʥʫ çɼʇ ɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè [59]. ʋʩʝʨʝʜʥʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʥʝ ʚʚʽʡʰʣʠ ʜʦ ʨʦʟʜʽʣʫ, ʥʘʚʝʜʝʥʦ ʫ ɼʦʜʘʪʢʫ ɽ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʠ 

ʟʘʢʣʘʣʠ ʢʣʶʯʦʚʽ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ) ʜʽʣʷʥʢʠ (ʂɼ). 

ʂɼ ˉ1 ʧʨʝʜʩʪʘʚʣʷ ̒ ʚʠʨʽʚʥʷʥʫ ʜʽʣʷʥʢʫ ʩʣʘʙʦ ʥʘʭʠʣʝʥʦʛʦ ʩʭʠʣʫ ʬʘʮʽʾ 

ʙʦʨʦʚʦʾ ʪʝʨʘʩʠ ʟ̔ ʩʽʨʠʤʠ ʣʽʩʦʚʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʩʦʩʥʦʚʠʤ ʙʦʨʦʤ 

ʟ̔ ʜʦʤʽʥʫʚʘʥʥʷʤ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris L.) ʡ ʟʣʘʢʦʚʦ-ʨʽʟʥʦʪʨʘʚʥʦʶ 

ʘʩʦʮʽʘʮʽʻʶ ʟ̔ ʜʦʤʽʥʫʚʘʥʥʷʤ ʚ ʪʨʘʚʦʩʪʦʾ ʯʠʩʪʦʪʽʣʫ ʟʚʠʯʘʡʥʦʛʦ (Chelidonium 

majus L.), ʤʦʣʦʯʘʶ ɺʘʣʴʜʰʪʝʡʥʘ (Euphorbia virgata Waldst.), ʧʽʜʤʘʨʝʥʥʠʢʘ 

ʩʧʨʘʚʞʥʴʦʛʦ (Galium verum L.) ʡ ʣʘʪʫʢʫ ʪʘʪʘʨʩʴʢʦʛʦ (Lactuca tatarica L.). ʅʘ 

ʜʽʣʷʥʮʽ ʚʽʟʫʘʣʴʥʦ ʟʘʬʽʢʩʦʚʘʥʽ ʡ ʯʽʪʢʦ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʩʣʽʜʠ ʧʦʞʝʞʽ 4ï5 ʨʽʯʥʦʾ 

ʜʘʚʥʠʥʠ: ʩʦʩʥʠ ʦʙʛʦʨʽʣʽ ʜʦ ʚʠʩʦʪʠ 1ï2,5 ʤ, ʣʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ ʫh ʢʦʜʞʝʥʘ, ʫ 

ʧʝʚʥʠʭ ʤʽʩʮʷʭ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʘʣʠʰʢʠ ʦʩʝʨʝʜʢʽʚ ʧʦʞʝʞ ʙʝʟ ʪʨʘʚôʷʥʠʩʪʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ. ʉʧʽʣʴʥʘ ʧʣʦʱʘ ʧʦʞʝʞʽ ʦʨʽʻʥʪʦʚʥʦ 0,8 ʛʘ. ʇʦʞʝʞʘ, ʷʢʘ ʚʽʜʙʫʣʘʩʷ ʫ 

ʤʝʞʘʭ ʂɼ ˉ1, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ, ʪʘʢ ʷʢ ʜʝʨʝʚʦʩʪʘʥ ʧʦʰʢʦʜʞʝʥʦ 

ʥʝʟʥʘʯʥʦ. ʉʫʪʪʻʚʽʰʠʭ ʧʦhʢʦʜʞʝʥʴ ʟʘʟʥʘʚ ʧʽʜʨʽʩʪ  ̔ ʯʘʛʘʨʥʠʢʦïʪʨʘʚôʷʥʠʩʪʠʡ 

ʧʦʢʨʠʚ. 

ʂʣʶʯʦʚʘ ʜʽʣʷʥʢʘ ˉ2 ʥʘʤʠ ʙʫʣʘ ʦʙʨʘʥʘ ʫʩʚʽʜʦʤʣʝʥʦ, ʦʩʢʽʣʴʢʠ ʙʫʣʦ ʚʽʜʦʤʦ, 

ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʘʥʦʾ ʂɼ ʙʣʠʟʴʢʦ ʜʝʩʷʪʠ ʨʦʢʽʚ ʪʦʤʫ ʚʽʜʙʫʣʘʩʷ ʧʦʞʝʞʘ ʧʝʨʰʦʛʦ 

ʩʪʫʧʝʥʷ, ʽ ʥʘʨʘʟʽ ʧʨʦ ʧʦʞʝʞʫ ʥʘʛʘʜʫʶʪʴ ʣʠʰʝ ʦʙʛʦʨʽʣʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʜʦ 

ʚʠʩʦʪʠ 2-3 ʤ ʩʪʦʚʙʫʨʠ ʩʦʩʝʥ. ʗʚʣʷʻ ʩʦʙʦʶ ʜʽʣʷʥʢʫ ʩʣʘʙʦ ʥʘʭʠʣʝʥʦʾ ʬʘʮʽʾ ʟ 

ʩʽʨʠʤʠ ʣʽʩʦʚʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʩʦʩʥʦʚʠʤ ʙʦʨʦʤ ʟ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 
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(Pinus sylvestris L.) ʽʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʟʣʘʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ (Gramineae). 

ʇʦʜʝʢʫʜʠ ʟʫʩʪʨʽʯʘʣʠʩʴ ʥʝʯʫʡʚʽʪʝʨ ʟʦʥʪʠʯʥʠʡ (Hieracium umbellatum L.), 

ʤʦʣʦʯʘʡ ɺʘʣʴʜʰʪʝʡʥʘ (Euphorbia virgata Waldst.)  ̔ ʯʠʩʪʦʪʽʣ ʟʚʠʯʘʡʥʠʡ 

(Chelidonium majus L.). 

ʂʣʶʯʦʚʘ ʬʦʥʦʚʘ ʜʽʣʷʥʢʘ ˉ3 ʟʥʘʭʦʜʠʪʴʩʷ ʚ 200ï230 ʤʝʪʨʘʭ ʚʽʜ ʂɼ ˉ1 ʥʘ 

ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ. ʗʚʣʷʻ ʩʦʙʦʶ ʧʦʜʽʙʥʠʡ ʬʽʪʦʮʝʥʦʪʠʯʥʠʡ ʥʘʙʽʨ ʨʦʩʣʠʥʥʦʩʪʽ ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʾ ʢʣʶʯʦʚʦʾ ʜʽʣʷʥʢʠ ˉ 2. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ ʂɼ ʩʣʽʜʠ 

ʧʦʞʝʞʽ ʚʽʜʩʫʪʥʽ. ʇʦʢʘʟʦʚʦʶ ʨʠʩʦʶ ʻ ʧʨʠʩʫʪʥʽʩʪʴ ʮʽʣʽʩʥʦʾ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ 

ʪʦʚʝɦʁ  ʜʦ 10ï12 ʩʤ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ̔ ʩʫʭʠʭ ʩʦʩʥʦʚʠʭ ʛʽʣʦʢ, ʩʫʭʦʾ ʭʚʦʾ, 

ʰʠʰʦʢ  ̔ʚʽʜʤʝʨʣʠʭ ʨʝʰʪʦʢ ʪʨʘʚôʷʥʠʩʪʦʾ ʟʣʘʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ [58]. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥ ̔ʧʦʞʝʞ ʾʭ ʩʠʣʫ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʚʠʩʦʪʦʶ 

ʧʦʣʫʤôʷ ʪʘ ʰʚʠʜʢʽʩʪʶ ʧʦʰʠʨʝʥʥʷ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʠʩʴ ʟʘ 

ʥʘʩʣʽʜʢʘʤ ʧʦʞʝʞ ʥʘ ʨʘʥʞʫʚʘʥʥʽ ʥʘ ʦʩʥʦʚʽ ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ [194]. 

ɺʠʜʽʣʷʶʪʴ 5 ʩʪʫʧʝʥʽʚ ʩʠʣʠ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʚʽʜ ʩʣʘʙʢʦʾ ʜʦ ʩʠʣʴʥʦʾ: 

ɯ ï ʜʝʨʝʚʦʩʪʘʥ ʫh ʢʦʜʞʝʥʠʡ ʥʝʟʥʘʯʥʦ, ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʨʽʜʞʝʥʠʡ, ʤʦʞʣʠʚʠʡ 

ʚʽʜʧʘʜ ʩʢʣʘʜʘʻ 0ï30 % ʟʘ ʢʽʣʴʢʽʩʪʶ ʜʝʨʝʚ ʘʙʦ 0ï25 % ʟʘ ʟʘʧʘʩʦʤ ʜʝʨʝʚʠʥʠ; 

ɯɯ ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʤʽʪʥʝ ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ 

ʨʘʭʫʥʦʢ ʚʽʜʤʠʨʘʥʥʷ ʧʽʜʧʦʨʷʜʢʦʚʘʥʦʾ ʡʦʛʦ ʯʘʩʪʠʥʠ; ʚʽʜʧʘʜ 31ï70 % ʟʘ ʯʠʩʣʦʤ 

ʩʪʦʚʙʫʨʽʚ ʽ 26ï60 % ʟʘ ʟʘʧʘʩʘʤʠ ʜʝʨʝʚʠʥʠ; 

ɯɯɯ ï ʩʠʣʴʥʝ ʫh ʢʦʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ, ʚʠʨʘʞʝʥʦ ʡʦʛʦ ʟʘʩʠʭʘʥʥʷ. 

ɼʦʧʫʩʪʠʤʝ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʝʯʠʩʣʝʥʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʩʪʦʚʙʫʨʽʚ 

ʜʝʨʝʚ ʚʝʨʭʥʴʦʛʦ ʷʨʫʩʫ ʧʽʩʣʷ ʚʝʨʭʦʚʠʭ ʘʙʦ ʧʦʪʫʞʥʠʭ ʥʠʟʦʚʠʭ ʧʦʞʝʞʘʭ. ɺʽʜʧʘʜ 

71ï100 % ʩʪʦʚʙʫʨʽʚ ʟʘ ʟʘʧʘʩʘʤʠ ʜʝʨʝʚʠʥʠ; 

ɯV ï ʜʝʨʝʚʦʩʪʘʥ ʧʝʨʝʛʦʨʷʻ ʜʦʱʝʥʪʫ ʧʽʜ ʯʘʩ ʚʝʨʭʦʚʦʾ ʧʦʞʝʞʽ ʚʥʘʩʣʽʜʦʢ 

ʟʛʦʨʘʥʥʷ ʢʨʦʥ; ʚʽʜʧʘʜ ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʪʦʚʙʫʨʽʚ ʪʘ ʟʘʧʘʩʦʤ ʜʝʨʝʚʠʥʠ ï 100 %. 

V ï ʜʝʨʝʚʦʩʪʘʥ ʧʽʩʣʷ ʜʽʾ ʧʦʞʝʞ ̔ʤʘʡʞʝ ʟʥʠʢʘʻ ʪʘ ʷʚʣʷʻ ʩʦʙʦʶ ʟʚʦʣʦʞʝʥʝ 

ʟʛʘʨʠʱʝ. ɺʽʜʧʘʜ 71ï100 % ʟʘ ʢʽʣʴʢʽʩʪʶ ʩʪʦʚʙʫʨʽʚ ʪʘ 61ï100 % ʟʘ ʟʘʧʘʩʘʤʠ 

ʜʝʨʝʚʠʥʠ. 

ɼʦʩʣʽʜʞʝʥʽ ʥʘʤʠ ʩʽʨʽ ʣʽʩʦʚʽ ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʧʽʜ ʩʦʩʥʦʚʠʤ ʙʦʨʦʤ ʟ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ ʪʘ ʟ ʧʝʨʝʚʘʞʘʶʯʠʤ ʜʦʤʽʥʫʚʘʥʥʷʤ ʟʣʘʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ʅʘ ʜʽʣʷʥʮʽ 
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ʂɼ ˉ1 ʣʽʩʦʚʘ ʧʦʞʝʞʘ ʩʪʘʣʘʩʷ ʚ 2013 ʨʦʮʽ, ʜʽʣʷʥʢʘ ʂɼ ˉ2 ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ 

ʚʦʛʥʶ ʚ 2008 ʨʦʮʽ. ʇʽʩʣʷ ʯʦʛʦ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʥʝ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʚʧʣʠʚʫ 

ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʫ. ʆʩʪʘʥʥʽ ʧʨʦʙʠ ʚʽʜʽʙʨʘʥʽ ʚ 2018 ʨʦʮʽ ʯʝʨʝʟ 5 ʪʘ 10 ʨʦʢʽʚ ʟ 

ʤʦʤʝʥʪʫ ʚʧʣʠʚʫ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ (ʪʘʙʣ. 3.9.). 

ʅʘ ʢʦʞʥʽʡ ʟ ʜʽʣʷʥʦʢ ʚʽʜʽʙʨʘʥʦ ʧʦ ʜʝʢʽʣʴʢʘ ʟʨʘʟʢʽʚ ˇʨʫʥʪʫ ʟ ʛʣʠʙʠʥʠ ʜʦ 

15 ʩʤ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ. ɼʣʷ ʚʩʽʭ ʟʨʘʟʢʽʚ ʧʨʦʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ 

pH ʚʦʜʥʦʾ ʚʠʪʷʞʢʠ ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʽ ʚʘʣʦʚʦʛʦ ʘʟʦʪʫ 

ʟʘ ʤʝʪʦʜʦʤ ʊʶʨʽʥʘ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʟʘ ʂʘʯʠʥʩʴʢʠʤ, ʨʫʭʦʤʽ ʬʦʨʤʠ 

ʬʦʩʬʦʨʫ ʽ ʢʘʣʽʶ ʤʝʪʦʜʦʤ ʄʘʯʠʛʽʥʘ [283]. ʂʦʥʮʝʥʪʨʘʮʽʾ ʚʤʽʩʪʫ ʨʫʭʦʤʠʭ ʬʦʨʤ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (BM) ʚʠʟʥʘʯʘʣʠʩʷ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ ʉï115ʄ [200].  

 ʇʨʠ ʚʠʚʯʝʥʥʽ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʫ ʚʠʷʚʣʝʥʘ ʥʘʩʪʫʧʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ: ʫ 

ʧʽʜʩʪʠʣʢʘʭ ʥʘ ʩʪʘʨʦʤʫ ʟʛʘʨʠʱʽ ʚʠʷʚʣʝʥʦ ʢʠʩʣʽ ʟʥʘʯʝʥʥʷ pH, ʥʘ ʩʚʽʞʦʤʫ ï 

ʚʝʣʠʯʠʥʘ pH, ʙʣʠʞʯʝ ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ. ʋ ʮʽʣʦʤʫ ʧʽʩʣʷʧʦʞʝʞʥʘ ʟʤʽʥʘ ʢʠʩʣʦʪʥʦʩʪʽ 

ʚ ʣʫʞʥʫ ʩʪʦʨʦʥʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʦʨʛʘʥʦʛʝʥʥʠʭ ʛʦʨʠʟʦʥʪʘʭ. ʋ ˇʨʫʥʪʽ ʥʘ 

ʩʚʽʞʦʤʫ ʟʛʘʨʠʱʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʢʘʪʽʦʥʽʚ ʢʘʣʴʮʽʶ ʚ 

ʦʨʛʘʥʦʛʝʥʥʠʭ ʛʦʨʠʟʦʥʪʘʭ (ʪʘʙʣ. 3.10). 

 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʠʭ ʫʤʦʚ ʫ ʚʠʚʯʝʥʠʭ ˇʨʫʥʪʘʭ 

ʚʠʷʚʠʣʠ ʧʽʜʚʠʱʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʅ ʫ ˇʨʫʥʪʘʭ, ʱʦ ʧʽʜʜʘʣʠʩʷ ʚʧʣʠʚʫ ʧʦʞʝʞʽ. ʊʘʢ ʫ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʟʨʘʟʢʫ ʚʝʨʭʥʴʦʛʦ ʧʨʦʰʘʨʢʫ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ 

(ʂɼ ˉ1) ʚʝʣʠʯʠʥʘ ʨʅ ʩʢʣʘʜʘʻ 4,1. ʋ ʧʦʜʽʙʥʦʤʫ ˇʨʫʥʪʽ ʧʽʜʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ 

(ʂɼ ˉ2) ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʞʝʞʽ ʨʝʘʢʮʽʷ ʟʤʽʥʶʻʪʴʩʷ ʫ ʙʽʢ ʣʫʞʥʦʾ (ʨʅ = 4,8). 

ʋ 2013 ʨʦʮʽ ʚʽʜʤʽʯʝʥʦ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʧʽʩʣʷ ʧʦʞʝʞʽ ʥʘ 

ʜʽʣʷʥʮʽ ʂɼ ˉ1. ʅʘ ʜʽʣʷʥʮʽ ʢʠʩʣʦʪʥʽʩʪʴ ʜʝʱʦ ʟʙʽʣʴʰʠʣʘʩʷ, ʦʜʥʘʢ ʧʽʩʣʷ ʪʨʴʦʭ 

ʨʦʢʽʚ ʟ ʤʦʤʝʥʪʫ ʧʦʞʝʞʽ ʚʩʝ ʱʝ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʬʦʥʦʚʽ ʧʦʢʘʟʥʠʢʠ. 

ʋ 2018 ʨʦʮʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʤʽʱʝʥʥʷ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʠʩʣʫ ʩʪʦʨʦʥʫ ʜʣʷ 

ʦʙʦʭ ʜʽʣʷʥʦʢ. ɼʣʷ ʜʽʣʷʥʢʠ ʂɼ ˉ2 ʯʝʨʝʟ 10 ʨʦʢʽʚ ʟ ʤʦʤʝʥʪʫ ʧʦʞʝʞʽ ʨʝʘʢʮʽʷ 

ʩʝʨʝʜʦʚʠʱʘ ʤʘʡʞʝ ʜʦʩʷʛʣʘ ʬʦʥʦʚʠʭ ʟʥʘʯʝʥʴ. 
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  ʊʘʙʣʠʮʷ 3.9 ɼʦʩʣʽʜʞʝʥʥʷ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʇʦʢʘʟʥʠʢ  ʨʽʢ ʂɼ ˉ2*  ʂɼ ˉ1**  ʌʦʥʦʚʘ ʜʽʣʷʥʢʘ 

ʨʅ 

2008 4,8 ï 4,1 

2013 4,6 5,1 4,2 

2018 4,3 4,7 4,2 

*ɼʽʣʷʥʢʘ ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʦʞʝʞʽ ʫ 2008 ʨʦʮʽ 

**ɼʽʣʷʥʢʘ ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʦʞʝʞʽ ʫ 2013 ʨʦʮʽ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʛʦʨʘʥʥʷ ʧʽʜʩʪʠʣʢʠ ʚʝʣʠʯʠʥʘ ʨʅ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ 0ï10 ʩʤ 

ʟʤʽʩʪʠʣʘʩʷ ʫ ʙʽʢ ʥʝʡʪʨʘʣʴʥʦʾ ʜʦ 4,8 ʽ 5,1 ʧʨʦʪʠ 4,1ï4,2 ʫ ʢʦʥʪʨʦʣʽ. ɺ ʽʥʰʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʥʘ ʙʽʣʴʰʽʡ ʛʣʠʙʠʥʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ 

ʥʝʡʪʨʘʣʴʥʠʭ. 

ʊʝʥʜʝʥʮʽʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ ʨʅ ʚ ˇʨʫʥʪʘʭ ʧʽʩʣʷ ʜʽʾ ʧʦʞʝʞ ʩʣʽʜ 

ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʟʦʣʴʥʽ ʚʦʜʦʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʧʨʦʥʠʢʘʶʪ ɹ ʫ ̌ʨʫʥʪ, 

ʥʘʩʠʯʫʶʪʴ ʧʦʛʣʠʥʘʶʯʠʡ ʢʦʤʧʣʝʢʩ ʣʫʞʥʦʟʝʤʝʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʟʤʽʱʫʶʪʴ 

ʨʝʘʢʮʽ ʁʩʝʨʝʜʦʚʠʱʘ ʜʦ ʥʝʡʪʨʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. ʉʫʪʪʻʚʫ ʨʦʣʴ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʨʅ 

ʚʽʜʽʛʨʘʻ ʚʽʢ ʟʛʘʨʠʱʘ. ʋ ˇʨʫʥʪʘʭ ʩʪʘʨʠʭ ʟʛʘʨʠʱ ʟʥʘʯʝʥʥʷ ʨʅ ʙʣʠʟʴʢʽ ʜʦ ʬʦʥʦʚʠʭ, 

ʱʦ ʚʽʜʟʥʘʯʘʶʪʴ ʪʘʢʦʞ ʡ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ [105, 106, 323, 324].  

 ʌʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ˇʨʫʥʪʽʚ. ɺʽʜʦʤʦ, ʱʦ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʟʨʦʩʪʘʥʥʷ ʣʽʩʫ ʩʢʣʘʜʘʶʪʴʩʷ ʧʨʠ ʥʘʩʠʯʝʥʦʩʪʽ ˇʨʫʥʪʽʚ ʦʩʥʦʚʘʤʠ ʥʘ 50ï80 %, 

ʚʤʽʩʪ ʣʝʛʢʦʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ  ʢʘʣʽʶ ʽ ʬʦʩʬʦʨʫ ʙʽʣʴʰʝ 5 ʤʛ ʥʘ 100 ʛ ˇʨʫʥʪʫ. 

ɼʦʙʨʝ ʟʨʦʩʪʘʥʥʷ ʩʦʩʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʻʤʥʦʩʪʽ ʧʦʛʣʠʥʘʥʥʷ 7ï12 ʤʛ-ʝʢʚ. 

ʇʨʠ ʮʴʦʤʫ ʟʨʦʩʪʘʥʥʷ ʙʽʣʴʰʦʩʪʽ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʥʘ ʩʠʣʴʥʦ 

ʢʠʩʣʦʤʫ ʘʙʦ ʣʫʞʥʦʤʫ ˇʨʫʥʪʘʭ. 

ʏʝʨʝʟ 4-5 ʨʦʢʽʚ ʧʽʩʣʷ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ (ʂɼ ˉ1, 2013) ʩʣʘʙʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʤʽʥʠʚʩʷ ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʝʚʠʭ ʦʨʛʘʥʦʛʝʥʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ɿʘ ʮʝʡ ʧʝʨʽʦʜ 

ʥʘ ʧʦʚʝʨʭʥʽ ʩʬʦʨʤʫʚʘʚʩʷ ʰʘʨ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ 3ï4 ʩʤ, ʚʠʛʦʨʽʣʠʡ ʧʦʚʥʽʩʪʶ ʧʽʜ 

ʯʘʩ ʧʦʞʝʞʽ. ʆʜʥʘʢ ʥʘ ʜʽʣʷʥʢʘʭ, ʥʝ ʧʨʦʡʜʝʥʠʭ ʚʦʛʥʝʤ, ʮʝʡ ʧʨʦʰʘʨʦʢ, ʩʢʣʘʜʝʥʠʡ 

ʟʽ ʩʚʽʞʦʛʦ ʦʧʘʜʫ ʭʚʦʾ, ʜʨʽʙʥʠʭ ʛʽʣʦʢ, ʢʦʨʠ, ʜʦʩʷʛʘʻ 10ï12 ʩʤ. ʋ ʬʨʘʢʮʽʡʥʦʤʫ 

ʩʢʣʘʜʽ ʧʝʨʝʚʘʞʘʻ ʛʨʫʙʘ ʬʨʘʢʮʽʷ (ʛʽʣʣʷ, ʢʦʨʘ, ʰʠʰʢʠ) ï 77,1 %. ʅʘ ʯʘʩʪʢʫ ʭʚʦʾ ʽ 

ʪʨʘʚʠ ʜʦʚʦʜʠʪʴʩʷ 17,5 ʽ 5,3 % ʚʽʜʧʦʚʽʜʥʦ. ʆʨʛʘʥʦʛʝʥʥʠʡ ʧʽʨʦʛʝʥʥʠʡ ʛʦʨʠʟʦʥʪ 
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ʤʘʻ ʧʦʪʫʞʥʽʩʪʴ 3,6 ʩʤ. 

ɸʥʘʣʽʟ ʜʽʣʷʥʢʠ ʧʽʩʣʷ ʧʦʞʝʞʽ 10-ʪʠ ʨʽʯʥʦʾ ʜʘʚʥʦʩʪʽ (ʂɼ ˉ2, 2018) ʧʦʢʘʟʘʚ 

ʟʙʽʣʴʰʝʥʥʷ ʰʘʨʫ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ ʜʦ 5,2 ʩʤ. ʌʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʤʘʻ ʥʘʩʪʫʧʥʫ 

ʩʪʨʫʢʪʫʨʫ: ʬʨʘʢʮʽʷ (ʩʫʯʢʠ, ʢʦʨʘ, ʰʠʰʢʠ) ï 70 %. ʅʘ ʯʘʩʪʢʫ ʭʚʦʾ ʽ ʪʨʘʚʠ 

ʜʦʚʦʜʠʪʴʩʷ 28,1 ʽ 1,9 % ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 3.9). 

ɼʣʷ ˇʨʫʥʪʽʚ ʧʨʠʪʘʤʘʥʥʠʡ ʥʝʚʠʩʦʢʠʡ ʚʤʽʩʪ ʛʫʤʫʩʫ ʫ ʚʝʨʭʥʴʦʤʫ 

ʘʢʫʤʫʣʷʪʠʚʥʦʤʫ ʛʦʨʠʟʦʥʪʽ. ɿ ʛʣʠʙʠʥʦʶ ʚʤʽʩʪ ʡʦʛʦ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʻ 

ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʮʴʦʛʦ ʪʠʧʫ ˇʨʫʥʪʽʚ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ ʘʟʦʪʫ 

ʚʣʘʩʪʠʚʘ ʜʣʷ ʦʨʛʘʥʦʛʝʥʥʠʭ ʛʦʨʠʟʦʥʪʽʚ (ʪʘʙʣ. 3.10). ʆʪʞʝ, ʥʘ ʚʧʣʠʚ ʥʠʟʦʚʦʾ 

ʧʦʞʝʞʽ ʛʫʤʫʩʦʚʽ ʛʦʨʠʟʦʥʪʠ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʪʨʘʪʦʶ ʘʟʦʪʫ ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʘʩʪʢʦʚʦʛʦ ʟʛʦʨʷʥʥʷ ʡʦʛʦ ʫ ʩʢʣʘʜʽ ʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ. 

 

ʈʠʩʫʥʦʢ 3.9 ï ʌʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ, % (ʂɼˉ2) 

 

ʈʷʜ ʜʦʩʣʽʜʥʠʢʽʚ ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʚ ˇʨʫʥʪʘʭ, ʧʨʦʡʜʝʥʠʭ ʧʦʞʝʞʝʶ, ʽʥʦʜʽ 

ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʛʫʤʫʩʫ. ʎʝ ʷʚʠʱʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʜʝʨʥʦʚʦʛʦ 

ʧʨʦʮʝʩʫ ʧʽʩʣʷ ʟʛʦʨʷʥʥʷ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʨʦʟʢʣʘʜʘʥʥʷʤ ʥʝʟʛʦʨʽʣʠʭ 

ʟʘʣʠʰʢʽʚ ʢʦʨʝʥʽʚ, ʭʚʦʾ, ʛʽʣʣʷ ʫ ʧʝʨʰʠʡ ʯʘʩ ʧʽʩʣʷ ʧʦʞʝʞʽ.  

ʋ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ ʚʤʽʩʪ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʥʘ ʟʛʘʨʠʱʽ ʥʘ ʦʙʦʭ ʜʽʣʷʥʢʘʭ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʥʠʞʯʠʡ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʥʘʜʭʦʜʞʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʽ ʟʦʣʴʥʠʭ 

ʧʦʞʝʞʘ 
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ʝʣʝʤʝʥʪʽʚ ʫ ˇʨʫʥʪʠ ʻ ʣʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ. ʇʽʜ ʚʧʣʠʚʦʤ ʥʠʟʦʚʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʝ ʘʙʦ ʧʦʚʥʝ ʟʛʦʨʘʥʥʷ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ, ʱʦ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʚʧʣʠʚʘʻ ʥʘ ʦʨʛʘʥʦʛʝʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ˇʨʫʥʪʽʚ, ʧʝʨʰ ʟʘ ʚʩʝ ʾʭ ʚʝʨʭʥʽʭ 

ʛʦʨʠʟʦʥʪʽʚ [58, 365]. 

 

ʊʘʙʣʠʮʷ 3.10 ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ [58] 

ʇʦʢʘʟʥʠʢ ʂɼ ˉ2*  ʂɼ ˉ1**  
ʌʦʥʦʚʘ 

ʜʽʣʷʥʢʘ 

2008 ʨʽʢ 

ʆʙʤʽʥʥʽ ʢʘʪʽʦʥʠ, 

 ʤʛ.-ʝʢʚ./100ʛ ˇʨʫʥʪʫ 

ʉʘ2+ 7,2 ï 12,6 

Mg2+ 4,1 ï 7,1 

ɻʫʤʫʩ 0,9 ï 1,9 

ɸʟʦʪ 0,4 ï 0,1 

2013 ʨʽʢ 

ʆʙʤʽʥʥʽ ʢʘʪʽʦʥʠ, 

 ʤʛ.-ʝʢʚ./100ʛ ˇʨʫʥʪʫ 

ʉʘ2+ 
9,2 10,1 12,5 

Mg2+ 4,4 5,6 7,0 

ɻʫʤʫʩ 1,1 1,8 1,9 

ɸʟʦʪ 0,2 0,4 0,1 

2018 ʨʽʢ 

ʆʙʤʽʥʥʽ ʢʘʪʽʦʥʠ, 

 ʤʛ.-ʝʢʚ./100ʛ ˇʨʫʥʪʫ 

ʉʘ2+ 10,2 10,8 12,1 

Mg2+ 5,6 6,5 7,1 

ɻʫʤʫʩ 1,8 0,6 2,0 

ɸʟʦʪ 0,2 0,1 0,1 

*ɼʽʣʷʥʢʘ ʂɼˉ2 ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʦʞʝʞʽ ʫ 2008 ʨʦʮʽ 

**ɼʽʣʷʥʢʘ  ʂɼˉ1 ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʦʞʝʞʽ ʫ 2013 ʨʦʮʽ, ʜʘʥʽ ʟʘ 2008 ʨʽʢ ʚʽʜʩʫʪʥʽ 

 



205 
 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʢʫ ʟʛʘʨʠʱ ʟʥʘʯʝʥʥʷ pH, ʚʤʽʩʪ ʦʙʤʽʥʥʠʭ ʢʘʪʽʦʥʽʚ ʽ ʛʫʤʫʩʫ 

ʟʤʝʥʰʫʶʪʴʩʷ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʨʝʘʢʮʽʷ ˇʨʫʥʪʽʚ ʥʘ ʧʽʨʦʛʝʥʥʠʡ ʚʧʣʠʚ 

ʟʛʘʩʘʻ (ʨʠʩ. 3.10). 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʽʱʘʥʠʤʠ ʬʨʘʢʮʽʷʤʠ. ʏʘʩʪʢʘ ʧʽʩʢʫ ʧʦ ʛʦʨʠʟʦʥʪʘʭ ʢʦʣʠʚʘʻʪʴʩʷ 

ʚʽʜ 71 ʜʦ 97,2 %. 

 
ʈʠʩʫʥʦʢ 3.10 ï ɺʤʽʩʪ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʧʽʩʣʷ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ (ʂɼ ˉ1) 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʦʥʦʚʠʤ ʚʤʽʩʪʦʤ (ʟʘ 10-ʨʽʯʥʠʡ ʧʝʨʽʦʜ), % [58]. 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʧʦʚʽʪʨʷ ʥʘ ʚʠʨʫʙʢʘʭ ʨʽʟʥʦʪʨʘʚʥʠʭ ʩʦʩʥʷʢʽʚ 

ʜʦʩʷʛʘʻ ʙʣʠʟʴʢʦ 50 Áʉ, ʱʦ ʥʝʨʽʜʢʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʤʦʣʦʜʠʭ ʩʭʦʜʽʚ. 

ɺʦʣʦʛʽʩʪʴ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ˇʨʫʥʪʫ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʟʚʦʨʦʪʥʦʤʫ ʟʚ'ʷʟʢʫ. ʗʢ ʽ 

ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʢʩʧʦʟʠʮʽʾ ʩʭʠʣʽʚ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʨʫʪʠʟʥʠ 

ʩʭʠʣʫ ʚ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʪʠʧʘʭ ʣʽʩʫ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʽʚ ʟʥʠʞʫʻʪʴʩʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʝʢʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʧʽʩʣʷ ʧʦʞʝʞ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʨʝʚʥʠʭ ʭʚʦʡʥʠʭ ʧʦʨʽʜ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʦʢʨʝʤʠʭ ʜʥʽʚ ʟ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʧʝʨʝʚʘʞʥʦ 

ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ. 

ɼʦʩʣʽʜʞʫʶʯʠ ʤʦʞʣʠʚʽ ʟʤʽʥʠ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʥʘ ʜʽʣʷʥʢʘʭ 

ˇʨʫʥʪʽʚ, ʧʨʦʡʜʝʥʠʭ ʚʦʛʥʝʤ, ʫ ʩʦʩʥʷʢʘʭ ʧʽʜʪʚʝʨʜʞʝʥʦ ʟʤʽʥʫ ʭʽʤʽʯʥʠʭ 
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ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʥʘʟʚʘʥʫ ʐʘʭʤʘʪʦʚʦ  ʁ ɭ. ʖ. ʪʝʨʤʽʥʦʤ 

çʧʽʨʦʛʝʥʥʽʩʪʴ ˇʨʫʥʪʽʚè, ʧʽʜ ʯʠʤ ʨʦʟʫʤʽʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʨʝʘʢʮʽʷ ʫ ʚʠʛʣʷʜʽ ʟʤʽʥʠ 

(ʪʨʘʥʩʬʦʨʤʘʮʽʾ) ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ [333]. 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʘʥʽ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʽʩʣʷ ʧʦʞʝʞʽ ʫ 

ˇʨʫʥʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʫʤʫʣʷʮʽʷ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ [219], ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʤʽʛʨʫʶʪʴ ʚ ʥʠʞʥʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ ʽ ʟʤʠʚʘʶʪʴʩʷ ʫ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʝʣʝʤʝʥʪʘʨʥʽ 

ʣʘʥʜʰʘʬʪʠ ʘʙʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʫ ʧʽʜʟʦʣʠʩʪʦʤʫ ʛʦʨʠʟʦʥʪʽ. ʎʝ ʷʚʠʱʝ ʤʦʞʝ ʙʫʪʠ 

ʧʦʷʩʥʝʥʦ ʘʢʫʤʫʣʷʮʽʻʶ ʟʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʚʽʜ ʟʛʦʨʷʥʥʷ 

ʜʝʨʝʚʦʩʪʘʥʫ. ʇʨʠ ʟʥʠʞʝʥʥʽ ʣʫʞʥʦʩʪʽ ʢʦʤʧʣʝʢʩʥʽ ʩʧʦʣʫʢʠ ʟʘʣʽʟʘ, ʤʘʛʥʽʶ, 

ʢʨʝʤʥʽʶ, ʢʘʣʽʶ ʩʪʘʶʪʴ ʨʫʭʣʠʚʠʤʠ, ʫ ˇʨʫʥʪʽ ʚʦʥʠ ʥʝ ʚʠʧʘʜʘʶʪʴ ʚ ʦʩʘʜ, 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʜʦʩʪʫʧʥʽʡ ʜʣʷ ʨʦʩʣʠʥ ʬʦʨʤʽ ʽ ʤʦʞʫʪʴ ʧʦʛʣʠʥʘʪʠʩʷ ʾʭ ʢʦʨʽʥʥʷʤ 

[219]. 

ʇʦʣʽʮʠʢʣʽʯʥʽ ʩʧʦʣʫʢʠ ʫ ˇʨʫʥʪʘʭ, ʷʢʽ ʟʘʟʥʘʣʠ ʜʽʾ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ. 

ʇʨʠʨʦʜʥʽ ʧʦʞʝʞʽ ʤʦʞʫʪʴ ʩʪʘʪʠ ʜʞʝʨʝʣʦʤ ʫʪʚʦʨʝʥʥʷ ʧʦʣʽʮʠʢʣʽʯʥʠʭ 

ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (ʇɸɺ) ʫ ʛʨʫʥʪʘʭ [189]. ʇɸɺ (ʧʦʣʽʘʨʝʥʠ) 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʙʝʥʟʦʣʴʥʝ 

ʢʽʣʴʮʝ. ʅʝʙʝʟʧʝʢʘ ʫʪʚʦʨʝʥʥʷ ʇɸɺ ʧʦʚ'ʷʟʘʥʘ ʟ ʾʭ ʢʘʥʮʝʨʦʛʝʥʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʜʣʷ 

ʣʶʜʠʥʠ, ʬʽʪʦʪʦʢʩʠʯʥʽʩʪʶ ʜʣʷ ʨʦʩʣʠʥ, ʟ ʯʠʤ ʧʦʚ'ʷʟʘʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ 

ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ. 

ʇʽʨʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʢʫ ʩʧʨʠʷʻ ʫʪʚʦʨʝʥʥʶ ʇɸɺ. ʋ ʨʦʙʦʪʘʭ ʎʽʙʘʨʪʘ, 

ɻʝʥʥʘʜʽʝʚʘ [324, 325] ʧʨʝʜʩʪʘʚʣʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʫʪʚʦʨʝʥʥʷ ʇɸɺ ʚ ˇʨʫʥʪʘʭ. ʆʜʥʘʢ, ʜʘʥʠʭ ʧʨʦ ʩʢʣʘʜ, ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟʧʦʜʽʣ ʫ 

ˇʨʫʥʪʘʭ ʧʦʣʽʘʨʝʥʽʚ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʧʨʠ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞʘʭ ʤʘʣʦ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ 8 ʜʽʣʷʥʦʢ, ʧʨʦʡʜʝʥʠʭ ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ. 

ɺʠʟʥʘʯʘʣʠʩʷ ʇɸɺ ʫ ʣʽʩʦʚʽʡ ʧʽʜʩʪʠʣʮʽ ʽ ʚʝʨʭʥʴʦʤʫ ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʰʘʨʢʫ. ʋ 

ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʘʭ ˇʨʫʥʪʽʚ ʩʫʤʘʨʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɸɺ ʟʤʽʥʶʶʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 

1,5 ʜʦ 22,0 ʥʛ/ʛ (ʪʘʙʣ. 3.11). ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 3.11. ʄʦʞʥʘ 

ʚʚʘʞʘʪʠ, ʱʦ ʜʘʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʝʱʦ ʷʚʣʷʶʪʴʩʷ ʟʘʥʘʜʪʦ ʥʝʟʥʘʯʥʠʤʠ, ʘʣʝ ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ˇʨʫʥʪʠ ʜʦʩʣʽʜʞʝʥʠʭ ʨʘʡʦʥʽʚ ʙʫʣʠ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʽʱʘʥʽ ʽ 

ʩʫʧʽʱʘʥʽ, ʱʦ ʥʝ ʩʧʨʠʷʶʪʴ ʩʦʨʙʮʽʾ ʪʘ ʘʢʫʤʫʣʷʮʽʾ ʧʦʣʽʘʨʝʥʽʚ ʧʽʩʣʷ ʧʦʞʝʞʽ  
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ʇʨʠ ʟʛʦʨʷʥʥʽ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʣʽʩʫ ʫʪʚʦʨʶʻʪʴʩʷ ʙʽʣʴʰʝ ʇɸɺ ʪʘ ʽʥʰʠʭ 

ʪʦʢʩʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ ʯʝʨʝʟ ʧʨʠʩʫʪʥʽʩʪʴ ʨʽʟʥʠʭ ʩʤʦʣ ʫ ʜʝʨʝʚʠʥʽ. ʇʨʠ 

ʮʴʦʤʫ ʧʨʦʜʫʢʪʘʤʠ ʥʝʧʦʚʥʦʛʦ ʟʛʦʨʘʥʥʷ ʭʚʦʡʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʻ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

2ï3-ʷʜʝʨʥʽ ʟ'ʻʜʥʘʥʥʷ, ʘʣʝ ʯʘʩʪʦ ʜʦ ʩʢʣʘʜʫ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʽ 4ï6-ʷʜʝʨʥʽ ʇɸɺ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʽʟ ʩʤʦʣʠʩʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ [325]. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʝʨʝʚʘʞʘʶʪʴ ʟ'ʻʜʥʘʥʥʷ ʟ 2ï3 ʙʝʥʟʦʣʴʥʠʤʠ ʢʽʣʴʮʷʤʠ, ʘ ʙʽʣʴʰ ʚʘʞʢʽ ʢʦʤʧʦʥʝʥʪʠ 

ʧʨʠʩʫʪʥʽ ʫ ʤʘʣʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʘʣʝ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʇɸɺ ʫ ˇʨʫʥʪʘʭ ʥʝʟʥʘʯʥʠʡ. 

ʁʤʦʚʽʨʥʦ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟ'ʻʜʥʘʥʴ ʤʦʞʝ ʚʠʥʦʩʠʪʠʩʷ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ ʧʦʪʫʞʥʠʤʠ 

ʧʦʪʦʢʘʤʠ ʧʦʚʽʪʨʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʞʝʞʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʧʨʦʬʽʣʷʭ 

ˇʨʫʥʪʽʚ ʥʘʡʙʽʣʴʰ ʣʝʛʢʠʭ ʟ'ʻʜʥʘʥʴ ï ʥʘʬʪʘʣʽʥʫ ʽ ʬʝʥʘʥʪʨʝʥʫ. ɺʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ 

ʷʢ ʚ ʩʘʤʦʤʫ ʚʝʨʭʥʴʦʤʫ ʛʦʨʠʟʦʥʪʽ ï ʚʠʛʦʨʽʣʽʡ ʧʽʜʩʪʠʣʮʽ, ʪʘʢ ʽ ʧʝʚʥʽ 

ʧʦʩʣʷʧʦʞʝʞʥʽ ʟʤʽʥʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʽ ʚ ʤʽʥʝʨʘʣʴʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʥʘʜʭʦʜʞʝʥʥʷʤ ʚ ʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʦʧʘʜʘʤʠ. 



 
 

ʊʘʙʣʠʮʷ 3.11 ï ɺʤʽʩʪ ʇɸɺ ʫ ˇʨʫʥʪʘʭ ʧʽʩʣʷ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ, ʥʛ/ʛ 

ɻʦʨʠʟʦʥʪ ɻʣʠʙʠʥʘ 

ʅʘʬʪʘʣʽʥ 

 

ʌʝʥʘʥʪʨʝʥ 

 

ʇʽʨʝʥ 

 

ʊʝʪʨʘʬʝʥ 

(ɹʝʥʟʘʥʪʨʘʮʝʥ) 

 

ɹʝʥʟ(ʘ)ʧʠʨʝʥ 

 
ʚʩʴʦʛʦ 

ʅʠʟʦʚʘ ʧʦʞʝʞʘ (ɼʇ ɯʟʶʤʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ) 

ɼʽʣʷʥʢʘ ˉ1 (ʩʦʩʥʦʚʠʡ ʙʽʨ) 

ɺʠʛʦʨʽʣʘ ʧʽʜʩʪʠʣʢʘ 0ï5 ʩʤ 11,4 7,7 1,6 0,7 0,6 22 

ɺʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ˇʨʫʥʪʫ 6ï15 ʩʤ 10 5,4 0,7 0,2 0,2 16,5 

ʅʠʟʦʚʘ ʧʦʞʝʞʘ (ɼʇ çɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè) 

ɼʽʣʷʥʢʘ ˉ2 (ʟʤʽʰʘʥʠʡ ʣʽʩ) 

ɺʠʛʦʨʽʣʘ ʧʽʜʩʪʠʣʢʘ 
0ï5 ʩʤ 

9,6 7,2 0,9 0,6 0,4 18,7 

ɺʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ˇʨʫʥʪʫ 
6ï15 ʩʤ 

7,3 5,8 0,8 0,1 0,1 14,1 

ʌʦʥʦʚʘ ʜʽʣʷʥʢʘ (ɼʇ çɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè) 

ʃʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ 
0ï5 ʩʤ 

3,9 2,1 0,2 0,1 0 6,3 

ɺʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ˇʨʫʥʪʫ 
6ï15 ʩʤ 

3,2 0,2 0,1 0 0 3,5 

2
0

8 



 
 

 

ʅʠʟʦʚʘ ʧʦʞʝʞʘ (ɼʇ çʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè) 

ɼʽʣʷʥʢʘ ˉ3 (ʩʦʩʥʦʚʠʡ ʙʽʨ) 

ɺʠʛʦʨʽʣʘ ʧʽʜʩʪʠʣʢʘ 
0ï5 ʩʤ 

3,6 8,2 1,1 0,2 1,7 14,8 

ɺʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ˇʨʫʥʪʫ 
6ï15 ʩʤ 

3,3 4,2 0,4 0,3 1,1 9,3 

ʅʠʟʦʚʘ ʧʦʞʝʞʘ (ɼʇ çʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè) 

ɼʽʣʷʥʢʘ ˉ4 (ʟʤʽʰʘʥʠʡ ʣʽʩ) 

ɺʠʛʦʨʽʣʘ ʧʽʜʩʪʠʣʢʘ 
0ï5 ʩʤ 

3,9 7,9 0,6 0,2 1,2 13,8 

ɺʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ˇʨʫʥʪʫ 
6ï15 ʩʤ 

3,5 3,8 0,5 0,2 0,4 8,4 

ʌʦʥʦʚʘ ʜʽʣʷʥʢʘ (ɼʇ çʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè) 

ʃʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ 
0ï5 ʩʤ 

1,7 2,2 0,4 0 0 4,3 

ɺʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ̌ʨʫʥʪʫ 
6ï15 ʩʤ 

1,1 0,1 0,3 0 0 1,5 

2
0

9 



 
 

 

ʅʠʟʦʚʘ ʧʦʞʝʞʘ (ɼʇ çɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè) 

ɼʽʣʷʥʢʘ ˉ5 (ʩʦʩʥʦʚʠʡ ʙʽʨ) 

ɺʠʛʦʨʽʣʘ ʧʽʜʩʪʠʣʢʘ 
0ï5 ʩʤ 

13 3,5 0,5 0,5 1,1 18,6 

ɺʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ˇʨʫʥʪʫ 
6ï15 ʩʤ 

11,2 3,9 0,7 0,2 0 16 

ʅʠʟʦʚʘ ʧʦʞʝʞʘ (ɼʇ çɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè) 

ɼʽʣ̫ʥʢʘ ˉ6 (ʩʦʩʥʦʚʠʡ ʙʽʨ) 

ɺʠʛʦʨʽʣʘ ʧʽʜʩʪʠʣʢʘ 
0ï5 ʩʤ 

12,6 3,1 0,6 0,5 3,5 20,3 

ɺʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ˇʨʫʥʪʫ 
6ï15 ʩʤ 

9,9 3,3 0,5 0,1 1,7 15,5 

ʌʦʥʦʚʘ ʜʽʣʷʥʢʘ (ɼʇ çɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè) 

ʃʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ 
0ï5 ʩʤ 

4,1 1,7 0,5 0 0 6,3 

ɺʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ˇʨʫʥʪʫ 
6ï15 ʩʤ 

2,9 0 0,5 0 0 3,4 
 

2
10
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ʈʠʩʫʥʦʢ 3.11 ï ʉʢʣʘʜ ʇɸɺ ʫ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʘʭ ˇʨʫʥʪʽʚ  
 

ɺʠʚʯʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ 

ʛʝʦʭʽʤʽʯʥʠʭ ʧʝʨʝʤʽʥ ʚ ʜʦʩʣʽʜʞʝʥʠʭ ˇʨʫʥʪʘʭ ʻ ʨʝʟʫʣʴʪʘʪʠ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ (ʨʠʩ. 3.12). ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʚ ˇʨʫʥʪʘʭ ʂɼ ˉ1, ʱʦ ʧʝʨʝʞʠʣʠ 

ʚʧʣʠʚ ʧʦʞʝʞʽ ʚʽʜʥʦʩʥʦ ʥʝʜʘʚʥʦ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʫʭʦʤʠʭ ʬʦʨʤ ʫʩʽʭ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ɺʄ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʨʽʚʥʷʥʦ ʟ̔ ˇʨʫʥʪʦʤ 

ʥʝʟʘʡʤʘʥʠʤ ʚʦʛʥʝʤ ʪʘ ˇʨʫʥʪʦʤ ʫʨʘʞʝʥʠʤ ʧʦʞʝʞʝʶ ʧʦʥʘʜ 10 ʨʦʢʽʚ ʪʦʤʫ. 

ɿʦʢʨʝʤʘ, ʢʦʥʮʝʥʪʨʘʮʽʷ Pb ʧʽʩʣʷ ʜʽʾ ʧʦʞʝʞʽ ʫ ʚʝʨʭʥʴʦʤʫ ˇʨʫʥʪʦʚʦʤʫ ʛʦʨʠʟʦʥʪʽ 

0ï15 ʩʤ ʟʙʽʣʴʰʠʣʘʩʷ ʧʨʠʙʣʠʟʥʦ ʫ 8 ʨʘʟʽʚ, Ni ʫ ʧʦʥʘʜ 6 ʨʘʟʽʚ, Zn ï ʚ 3 ʨʘʟʠ. 

ʄʝʥʝh ʟʨʦʩʪʘʻ ʚʤʽʩʪ Cu, Cr ʪʘ Fe (ʚʽʜ 1,7 ʜʦ 1,1) [48]. 
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ʆʩʢʽʣʴʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʣʠ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʤʽʩʪʫ ɺʄ ʫ ˇʨʫʥʪʘʭ ʬʦʥʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʪʘ ʾʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʤʦʜʠʬʽʢʘʮʽʷʭ 

ʥʘʤʠ ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ (KC) (ʪʘʙʣ. 3.12): 

ʂ
ʢ

ʂ
ʉ

i

i

=

                                                              (3.4) 

ʜʝ ʢ̔ ï ʚʤʽʩʪ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʙôʻʢʪʽ; ʂ̔ ï ʚʤʽʩʪ ʭʽʤʽʯʥʦʛʦ 

ʝʣʝʤʝʥʪʫ ʚ ʦʙôʻʢʪʽ ʝʪʘʣʦʥʥʦʾ ʩʠʩʪʝʤʠ. 

 ʈʠʩʫʥʦʢ 3.12 ï ɺʤʽʩʪ ʨʫʭʦʤʠʭ ʬʦʨʤ ɺʄ ʪʘ ʾʭ ʬʦʥʦʚʽ ʟʥʘʯʝʥʥʷ ʫ ˇʨʫʥʪʘʭ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʍʘʨʢʽʚʱʠʥʠ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

 

ʊʘʙʣʠʮʷ 3.12 ï ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ɺʄ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ˇʨʫʥʪʘʭ 

[56, 58]. 

ʍʽʤʽʯʥʠʡ 

ʝʣʝʤʝʥʪ 

Cu 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Zn 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Pb 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Cr 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Ni 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Fe 

ʂɼ ˉ1 1,71 0,39 1,21 6,78 0,11 2,72 

ʂɼ ˉ2 4,16 1,18 9,76 8,22 0,16 3,12 
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ʊʘʙʣʠʮʷ 3.13 ï ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ɺʄ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ˇʨʫʥʪʘʭ ʜʦ ɻɼʂ 

[95]. 

ʍʽʤʽʯʥʠʡ ʝʣʝʤʝʥʪ Cu 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Zn 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Pb 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Cr 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Ni 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Fe 

ɻɼʂ ʫ ˇʨʫʥʪʽ, ʤʛ/ʢʛ 3,0 23 20 0,05 4,0 ï 

ʋʩʝʨʝʜʥʝʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ɺʄ ʫ 

ʜʦʩʣʽʜʞʝʥʠʭ 

ˇʨʫʥʪʘʭ, ʤʛ/ʢʛ 

 

1,15ï 

1,95 

 

0,34ï 

1,21 

 

0,77ï 

6,12 

 

1,16ï 

1,64 

 

0,002ï 

0,13 

 

5,63ï 

5,93 

 

ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚʽʜʦʙʨʘʞʘʻ ʩʪʫʧʽʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʫ ʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʙôʻʢʪʽ ʜʦ ʡʦʛʦ ʬʦʥʦʚʦʛʦ ʚʤʽʩʪʫ ʫ ʢʦʤʧʦʥʝʥʪʘʭ ʝʢʦʛʝʦʩʠʩʪʝʤ 

[104]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ɻɼʂ ʫ ˇʨʫʥʪʽ ɺʄ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʻ ʜʦʩʠʪʴ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤ (ʪʘʙʣ. 3.13). 

ɿʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʫʭʦʤʠʭ ʬʦʨʤ ɺʄ ʫ ʚʠʚʯʝʥʠʭ ˇʨʫʥʪʘʭ ʂɼ 

ˉ1 ʪʘ ʂɼ ˉ2 ʧʝʨʝʚʠʱʫʶʪʴ ʬʦʥʦʚʽ ʟʥʘʯʝʥʥʷ ʂɼ ˉ3 ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ 

ʟʨʘʟʢʘʭ. ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʂʉ ʚʽʜʟʥʘʯʫʶʪʩɹ ̫ʜʣʷ Cr, Ni ʪʘ Pb.  

ʇ̔ ʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ɺʄ ʫ ˇʨʫʥʪʘʭ ʜʦʩʣʽʜʞʝʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʥʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʽ ʪʝʭʥʦʛʝʥʥʠʤʠ ʚʠʢʠʜʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ 

ʤʽʩʪʘ ʍʘʨʢʦʚʘ ʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ [162]. ɺʽʜʥʦʩʥʦ ʥʘʜʤʽʨʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ɺʄ ʚ 

ˇʨʫʥʪʘʭ ʂɼ ˉ1, ʷʢʽ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦ ʾ ʜʽʾ, ʚʠʟʥʘʯʝʥʠʡ ʬʘʢʪ ʩʣʽʜ 

ʧʦʚôʷʟʘʪʠ ʟ̔ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ ʡ ʪʨʘʚôʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʚʽʜ 

ʟʛʦʨʘʥʥʷ ʽ ʧʦʜʘʣʴʰʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʝʨʭʥʽ ʛʦʨʠʟʦʥʪʠ 

ˇʨʫʥʪʫ. 

ɺ ʮʽʣʦʤʫ, ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʢʩʠʯʥʦʩʪʽ ʜʘʥʠʭ ɺʄ ʡ ʙʣʠʟʴʢʦʩʪʽ ʢʣʶʯʦʚʠʭ 

ʜʽʣʷʥʦʢ ʜʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʤʦʞʝʤʦ ʢʦʥʩʪʘʪʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʣʶʜʠʥʠ. 

ʆʜʝʨʞʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʝʦʭʽʤʽʯʥʦʾ 

ʧʦʚʝʜʽʥʢʠ ɺʄ ʫ ˇʨʫʥʪʘʭ ʧʽʩʣʷ ʪʝʭʥʦʛʝʥʥʠʭ ʥʘʩʣʽʜʢʽʚ ʅʉ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. 
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ɿʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚʽʜ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʪʘ ʨʝʘʢʮʽʾ 

ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʨʅ). ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʟʨʘʟʢʠ ˇʨʫʥʪʫ ʙʫʣʦ 

ʚʽʜʽʙʨʘʥʦ ʥʘ ʜʽʣʷʥʢʘʭ ʣʽʩʫ ʧʽʩʣʷ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʥʘ 

ʬʦʥʦʚʠʭ ʜʽʣʷʥʢʘʭ. ʇʽʩʣʷ ʧʦʞʝʞʽ ʫ ʚʩʽʭ ˇʨʫʥʪʘʭ ʟʘʬʽʢʩʦʚʘʥʦ ʟʥʠʞʝʥʥʷ ʛʫʤʫʩʫ 

ʧʽʩʣʷ ʚʠʛʦʨʘʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ ʨʅ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ ʟʦʣʠ.  

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʦʚʽʜʥʠʭ ʯʠʥʥʠʢʽʚ ʧʦʚʝʜʽʥʢʠ ɺʄ ʫ ˇʨʫʥʪʘʭ ʙʫʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʦʰʠʨʝʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʧʨʠʡʦʤ ï ʨʦʟʨʘʭʫʥʦʢ ʨʝʛʨʝʩʽʡʥʠʭ 

ʨʽʚʥʷʥʴ. ʉʝʥʩ ʤʝʪʦʜʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʩʪʫʧʽʥʴ ʽ ʥʘʧʨʷʤʦʢ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʫ ʦʟʥʘʢʫ, ʪʦʙʪʦ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʚ ʤʝʪʘʣʫ ʫ ˇʨʫʥʪʽ. ʏʠʤ ʙʽʣʴʰʝ ʢʦʝʬʽʮʽʻʥʪ ʧʦ ʤʦʜʫʣʶ, ʪʠʤ 

ʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʬʘʢʪʦʨʫ; ʧʦʟʠʪʠʚʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʛʦʚʦʨʷʪʴ ʧʨʦ ʧʦʩʠʣʝʥʥʷ ʜʽʾ 

ʜʘʥʦʛʦ ʯʠʥʥʠʢʘ, ʥʝʛʘʪʠʚʥʽ ï ʧʨʦ ʦʩʣʘʙʣʝʥʥʷ.  

ʅʘ ʧʨʠʢʣʘʜʽ ʨʫʭʦʤʠʭ ʬʦʨʤ Pb ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʛʨʘʮʽʡʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.13 ʪʘ 3.14. 

ʅʘʤʠ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʽʪʢʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʤʽʩʪʦʤ Pb 

ʪʘ ʨʅ ʘʙʦ ʛʫʤʫʩʦʤ. ʇʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʝʚʥʘ ʪʝʥʜʝʥʮʽʷ ʧʦʚʝʜʽʥʢʠ Pb ʚʽʜ 

ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʦʩʢʽʣʴʢʠ ʥʘ ʚʩʴʦʤʫ ʜʦʩʣʽʜʞʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʨʅ 

ʩʚʠʥʝʮʴ ʫʪʚʦʨʶʻ ʣʝʛʢʦʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ ʽ ʣʝʛʢʦ ʧʽʜʜʘʻʪʴʩʷ ʤʽʛʨʘʮʽʾ. ʇʨʠ 

ʟʛʦʨʘʥʥʽ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʘ ʤʽʩʪʠʪʴ ʜʝʷʢʫ ʢʽʣʴʢʽʩʪʴ ʩʚʠʥʮʶ ʚʽʥ ʥʘʜʭʦʜʠʪʴ ʜʦ 

ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʣʝʛʢʦ ʤʽʛʨʫʻ ʚ ʫʤʦʚʘʭ ʢʠʩʣʦʛʦ ʪʘ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʴ ʨʅ. ʆʪʞʝ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʽʥ ʙʫʜʝ ʩʪʚʦʨʶʚʘʪʠ ʬʽʪʦʪʦʢʩʠʯʥʫ 

ʜʽʶ ʥʘ ʥʦʚʽ ʩʘʜʞʘʥʮʽ, ʱʦ ʙʫʜʫʪʴ ʚʠʩʘʜʞʝʥʦ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʽ ʣʽʩʫ.   
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ʈʠʩʫʥʦʢ 3.13 ï ɿʘʣʝʞʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʩʚʠʥʮʶ ʫ ˇʨʫʥʪʘʭ ʚʽʜ ʨʅ 

ʩʝʨʝʜʦʚʠʱʘ 

 

 

ʈʠʩʫʥʦʢ 3.14 ï ɿʘʣʝʞʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʩʚʠʥʮʶ ʫ ˇʨʫʥʪʘʭ ʚʽʜ ʚʤʽʩʪʫ ʛʫʤʫʩʫ 

 

ʆʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʤʽʩʪʫ Pb ʚʽʜ ʨʅ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 

 

ʉPb = 1,01 + 0,19 ʨʅ                                   (3.5) 

 

ʜʝ ʉPb ï ʚʤʽʩʪ Pb ʫ ˇʨʫʥʪʽ, ʤʛ/ʢʛ. 

ɸʣʝ ʜʣʷ ʜʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʠʟʴʢʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ. 
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ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ Pb ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʛʫʤʫʩʫ ʥʘ ʚʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ. ɺʤʽʩʪ Pb ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʛʫʤʫʩʫ ʟʥʠʞʫʻʪʴʩʷ ʥʘ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥ ̔ʛʫʤʫʩʫʚʘʥʥʷ ˇʨʫʥʪʽʚ. 

ɼʘʥʘ ʘʧʨʦʢʩʠʤʘʮʽʷ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 

 

ʉPb = 2,23 ï 0,05Țg,                                 (3.6) 

ʜʝ g ï ʚʤʽʩʪ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʽ, %. 

ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʦʪʨʠʤʘʻʤʦ ʩʫʤʘʨʥʝ 

ʨʽʚʥʷʥʥʷ: 

ʉPb = 1,62 + 0,1Țʨʅ ï 0,02Țg.                             (3.7) 

 

ʂʦʝʬʽʮʽʻʥʪ ʧʝʨʝʜ ʜʦʣʝʶ ʛʫʤʫʩʫ ʫ ʨʽʚʥʷʥʥʽ ʜʫʞʝ ʥʝʚʝʣʠʢʠʡ, ʱʦ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʚʽʜ ʛʫʤʫʩʫ ʚʤʽʩʪ Pb ʟʘʣʝʞʠʪʴ ʜʫʞʝ ʥʝʩʫʪʪʻʚʦ, ʟʥʘʯʥʦ ʙʽʣʴʰʝ 

ʚʽʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʅ. ʇʦʟʠʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʜ ʨʅ ʧʦʢʘʟʫʻ, ʱʦ 

ʧʽʜʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ ʨʅ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ Pb, ʪʦʙʪʦ 

ʧʝʨʝʚʝʜʝʥʥʷ ʡʦʛʦ ʫ ʨʦʟʯʠʥʥʫ ʬʦʨʤʫ.  

ʆʙôʻʜʥʘʥʥʷ ʚʩʽʭ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ  ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʠ  

ʧʝʣʶʩʪʢʦʚʦʾ ʜʽʘʛʨʘʤʠ (ʨʠʩ. 3.15). 

 

ʈʠʩʫʥʦʢ 3.15 ï ɺʤʽʩʪ ʛʫʤʫʩʫ, ʧʣʶʤʙʫʤʫ ʪʘ ʨʅ ʥʘ ʜʦʩʣʽʜʞʝʥʠʭ ʢʣʶʯʦʚʠʭ 

ʜʽʣʷʥʢʘʭ 
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ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʝʤʦ ʢʦʥʩʪʘʪʫʚʘʪʠ:  

’ ʧʨʠ ʥʝʚʝʣʠʢʦʤʫ ʬʦʥʦʚʦʤʫ ʟʥʘʯʝʥʥʽ Pb ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʘʚʽʪʴ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʫ ˇʨʫʥʪʘʭ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʟʥʘʯʝʥʥʽ ʨʅ ʽ 

ʛʫʤʫʩʫ ʚʤʽʩʪ ʧʣʶʤʙʫʤʫ ʙʫʜʝ ʥʝʟʥʘʯʥʠʡ; 

’ ʚʤʽʩʪ ʤʝʪʘʣʫ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʥʘ ʜʽʣʷʥʢʘʭ ʜʦ ʧʦʞʝʞʽ ʽ 

ʧʽʩʣʷ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʫ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʤʘʩʰʪʘʙʦʤ ʧʦʞʝʞʽ ʽ 

ʧʝʨʝʚʝʜʝʥʥʷʤ ʫ ˇʨʫʥʪ ʚʩʴʦʛʦ ʤʝʪʘʣʫ, ʱʦ ʙʫʚ ʥʘʢʦʧʠʯʝʥʠʡ ʫ ʨʦʩʣʠʥʘʭ ʧʨʦʪʷʛʦʤ 

ʜʝʷʢʠʭ ʨʦʢʽʚ; 

’ ʧʦʚʝʜʽʥʢʘ Pb ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ, ʘ ʙʫʜʝ 

ʚʠʟʥʘʯʠʪʠʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʨʝʘʢʮʽʻʶ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ.  

ɸʣʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʦʩʦʙʣʠʚʦ 

ʧʽʩʣʷ ʤʘʩʰʪʘʙʥʦʾ ʽ ʚʝʨʭʦʚʦʾ ʧʦʞʝʞʽ, ʫʚʝʩʴ ʥʘʢʦʧʠʯʝʥʠʡ ʧʣʶʤʙʫʤ ʙʫʜʝ 

ʥʘʜʭʦʜʠʪʠ ʫ ˇʨʫʥʪʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ʩʪʚʦʨʶʚʘʪʠ ʬʽʪʦʪʦʢʩʠʯʥʫ ʜʽʶ ʧʨʠ ʩʧʨʦʙʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. ʁʦʛʦ ʜʽʷ ʫ ˇʨʫʥʪʽ ʧʦʷʩʥʶʻʪʴʩʷ ʩʘʤʝ 

ʢʠʩʣʦʪʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʫ ʢʠʩʣʦʤʫ ʪʘ ʥʝʡʪʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʽʣʴʰʽʩʪʴ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʨʦʟʯʠʥʥʽʡ ʨʫʭʦʤʽʡ ʬʦʨʤʽ. 

ʂʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʽ ʜʽʘʛʨʘʤʠ ʤʽʛʨʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʫ ˇʨʫʥʪʘʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʠ ʂʃɼ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ 

[344], ʷʢ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʽ ʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ, ʪʘʢ ʽ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʪʦʢʩʠʯʥʫ ʜʽʶ, ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʾʭ 

ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʘʙʦ ʤʦʞʣʠʚʽʩʪʴ ʜʦ ʘʢʫʤʫʣʷʮʽʾ. ɼʽʘʧʘʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʦʩʘʜʞʝʥʥʷ ʥʝʨʦʟʯʠʥʥʠʭ ʛʽʜʨʦʢʩʠʜʽʚ ʫʟʘʛʘʣʴʥʝʥʦ ʥʘ ʨʠʩ. 3.14, ʚʽʜʤʽʯʝʥʦ ʫʤʦʚʠ 

ʧʨʠ ʷʢʠʭ ʚʘʞʢʽ ʤʝʪʘʣʠ ʙʫʜʫʪʴ ʤʘʪʠ ʥʘʡʤʝʥʰʫ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ˇʨʫʥʪʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʪʦʙʪʦ ʫ ʜʘʥʠʭ ʫʤʦʚʘʭ ʚʽʨʦʛʽʜʥʽʰʝ ʾʭ ʥʘʢʦʧʠʯʫʚʘʥʥʷ. 

ʋ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʨʠʩ. 3.16, 3.17) ʚ ʨʦʟʯʠʥʽ ʧʨʠʩʫʪʥʽ ʽʦʥʠ Mez+ ʘʙʦ 

ʯʘʩʪʢʠ ʪʠʧʫ [Mʝ (ʆʅ)(z-1)
+], ʫ ʣʫʞʥʽʡ ʦʙʣʘʩʪʽ ï [Mʝ(ʆʅ)n

z-n]. ʋ ʢʠʩʣʠʭ ˇʨʫʥʪʘʭ 

(4,5 <ʨʅ <5,8) ʚʩʽ ʤʝʪʘʣʠ, ʢʨʽʤ Fe(II) ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ ʽ ʣʝʛʢʦ 

ʤʽʛʨʫʶʪʴ ʪʘ ʘʢʫʤʫʣʶʁʪʴʩʷ ʫ ʨʦʩʣʠʥʘʭ. 

ʇʽʜʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ ʨʅ ʩʧʨʠʷʻ ʬʽʢʩʘʮʽʾ Cd, Co, Mg, Fe(II), Fe(III), Mn, Ni. 

[344].  
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ʈʠʩʫʥʦʢ 3.16 ï ɼʽʘʧʘʟʦʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʩʘʜʞʝʥʥʷ ʛʽʜʨʦʢʩʠʜʽʚ ʘʙʦ 

ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

 

 

ʈʠʩʫʥʦʢ 3.17 ï ʇʦʚʝʜʽʥʢʘ ʩʧʦʣʫʢ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʧʨʠ ʟʤʽʥʽ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫʥʘʩʣʽʜʦʢ ʧʦʞʝʞʽ 

 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʷʚʣʝʥʦ ʧʦʩʪʧʽʨʦʛʝʥʥʽ ʟʤʽʥʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ, ʱʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʝ ʣʠʰʝ ʚʽʜʧʦʚʽʜʥʦʶ 

ʝʣʝʤʝʥʪʘʨʥʦ ʁ ʾʭʥʴʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʧʽʨʦʛʝʥʥʠʡ ʚʧʣʠʚ, ʘ ʚʠʨʘʟʥʠʤ ʩʠʛʥʘʣʦʤ, 

ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʩʪʘʥ ˇʨʫʥʪʽʚ ʷʢ ʧʽʩʣʷ ʜʽʾ ʧʦʞʝʞ, ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣʠ ʽ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʦʛʥʶ, ʪʘʢ ʽ ʯʝʨʝʟ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʩʪʫʧʝʥʷ ʧʽʨʦʛʝʥʥʦʾ ʜʽʾ ʚ̔ ʜ ʜʘʚʥʦʩʪʽ ʚʧʣʠʚʫ ʧʦʞʝʞʽ 
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ʥʘ ̌ʨʫʥʪ. ʅʝʱʦʜʘʚʥ ̫ ʜʽʷ ʧʦʞʝʞʽ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘ ʩʽʨʽ ʣʽʩʦʚʽ 

ʦʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ ʚʽʜʟʥʘʯʝʥʠʡ ʯʽʪʢʦʶ ʨʝʘʢʮʽʻʶ ʫʩʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ɼʣʷ ˇʨʫʥʪʫ ʥʘ 5ïʨʽʯʥʦʤʫ ʟʛʘʨʠʱʽ ʭʘʨʘʢʪʝʨʥʘ ʤʝʥʰʘ ʨʝʘʢʮʽʷ 

ʜʦʩʣʽʜʞʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʞʝʞʽ, ʯʝʨʝʟ 10 ʨʦʢʽʚ ʫ ʜʘʥʠʭ 

ˇʨʫʥʪʘʭ ʧʨʦʷʚʠ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ. 

 ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʧʽʩʣʷ 

ʧʦʞʝʞ ʧʦʛʽʨʰʫʶʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʦʩʪʝʡ ʧʦʞʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ˇʨʫʥʪʽ: ʚʠʛʦʨʘʻ ʛʫʤʫʩ, ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ. ʇʦʞʝʞʽ, 

ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʦʣʝʛʰʫʶʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ʥʘʩʽʥʥʷ ʫ ˇʨʫʥʪ, ʘʣʝ ʧʦʛʽʨʰʫʶʪʴ 

ʫʤʦʚʠ ʧʨʦʨʦʩʪʘʥʥʷ, ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʩʦʩʥʠ. ɺʤʽʩʪ ʛʫʤʫʩʫ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ 

(0ï15 ʩʤ) ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʚʥʘʩʣʽʜʦʢ ʧʨʦʡʜʝʥʦʾ ʥʠʟʦʚʦʾ 

ʧʦʞʝʞʽ ʟʥʠʞʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʛʦʨʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ 

ˇʨʫʥʪʦʚʦʤʫ ʛʦʨʠʟʦʥʪʽ. 

ʃʽʩʦʚʽ ʥʠʟʦʚʽ ʧʦʞʝʞʽ ʨʽʟʢʦ ʟʤʽʥʶʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʚʠʜ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ 

ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʶʻʪʴʩʷ ʭʘʨʘʢʪʝʨ ʧʦʚʝʨʭʥʝʚʠʭ ʛʦʨʠʟʦʥʪʽʚ 

ˇʨʫʥʪʽʚ, ʟʦʢʨʝʤʘ, ʥʝʨʽʜʢʦ ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʠʡ ʧʽʨʦʛʝʥʥʠʡ ʛʦʨʠʟʦʥʪ, ʷʢʠʡ ʟʘ 

ʬʽʟʠʢʦïʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʚʤʽʩʪʦʤ ʟʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʟʭʦʜʠʪʴʩʷ ʟ 

ʧʨʠʨʦʜʥʠʤʠ ʘʥʘʣʦʛʘʤʠ. ʇʽʜ ʚʧʣʠʚʦʤ ʜʽʾ ʚʦʛʥʶ ʚʠʥʠʢʘʶʪʴ ʟʤʽʥʠ ʪʘʢʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢ: ʨʅ, ʚʤʽʩʪ ʦʙʤʽʥʥʠʭ ʢʘʪʽʦʥʽʚ, ʚʘʣʦʚʠʭ ʪʘ ʨʫʭʦʤʠʭ ʬʦʨʤ ʘʟʦʪʫ ʪʘ 

ʽʥ. ʇʨʦʪʝ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʧʦʚʝʜʽʥʢʘ ʽ ʚʤʽʩʪ ɺʄ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ˇʨʫʥʪʘʭ 

ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ, ʦʢʨʽʤ ʚʧʣʠʚʫ ʧʦʞʝʞʽ, ʪʘʢʦʞ ʛʝʦʭʽʤʽʯʥʦʶ ʦʙʩʪʘʥʦʚʢʦʶ 

ʨʝʛʽʦʥʫ ï ʰʚʠʜʢʽʩʪʶ ʚʦʜʥʦʾ ʤʽʛʨʘʮʽʾ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ, ʨʝʣʴʻʬʦʤ 

ʤʽʩʮʝʚʦʩʪʽ.  

ɺʤʽʩʪ ɺʄ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʧʨʦʰʘʨʢʘʭ ˇʨʫʥʪʽʚ ʙʦʨʦʚʠʭ ʪʝʨʘʩ ʧʽʜʚʠʱʫʻʪʴʩʷ ʫ 

ʢʽʣʴʢʘ ʨʘʟʽʚ ʡ ʧʝʨʝʚʠʱʫʻ ʬʦʥʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʥʘʩʣʽʜʦʢ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʣʽʩʦʚʦʾ 

ʧʽʜʩʪʠʣʢʠ  ̔ ʪʨʘʚôʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʚʽʜ ʟʛʦʨʘʥʥʷ ʟ ʧʦʜʘʣʴʰʦ ʁ ʤʽʛʨʘʮʽʻ  ʁ

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʥʝʩʝ ʫ ʩʦʙʽ ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ.  

ɺʠʚʯʝʥʥʷ ʟʤʽʥ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʤʘʻ 

ʯʠʤʘʣʝ ʪʝʦʨʝʪʠʯʥʝ  ̔ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʫ ʨʦʟʨʦʙʮʽ ʥʘʫʢʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʧʦʞʝʞ. 
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3.3.2. ɼʠʥʘʤʽʢʘ ʛʝʦʭʽʤʽʯʥʦ ʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʛʝʦʭʽʤʽʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ɺʄ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥ ̔ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʜʘʥʠʡ ʯʘʩ ʤʘʡʞʝ ʥʝ ʚʠʩʚʽʪʣʝʥʽ ʫ 

ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʘʙʦ ʞ ʨʦʟʢʨʠʪʽ ʯʘʩʪʢʦʚʦ [38]. ʆʜʥʦʟʥʘʯʥʦʛʦ ʧʦʷʩʥʝʥʥʷ 

ʯʠʥʥʠʢʽʚ, ʱʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʧʦʚʝʜʽʥʮ ̔ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ɺʄ, ʧʽʜ 

ʜʽʻʶ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʝ ʽʩʥʫʻ. ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ 

ʜʞʝʨʝʣ ʜʦʟʚʦʣʷʻ ʚʽʜʤʽʪʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʫ  ̔ ʨʽʟʥʦʙʽʯʥʫ ʧʦʚʝʜʽʥʢʫ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʽʩʣʷ ʫʨʘʞʝʥʥʷ ʧʦʞʝʞʘʤʠ. ɺ ʨʽʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚʘʭ ʤʦʞʣʠʚʦ ʚʽʜʟʥʘʯʫʚʘʪʠ ʯʠʤʘʣʠʡ ʜʽʘʧʘʟʦʥ ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʘʢʫʤʫʣʷʮʽʾ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʟʥʘʯʝʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʫ [44]. ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʽʷ 

Hg ʫ ˇʨʫʥʪʘʭ ʧʽʩʣʷ ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ +27,3 % ʜʦ 64,3 %. ɺʽʜʤʽʥʥʽʩʪʴ 

ʧʨʘʢʪʠʯʥʦ ʫ 2,36 ʨʘʟʠ [7].  

ʇʝʨʝʚʘʞʘʶʯʘ ʢʽʣʴʢʽʩʪʴ ʟʘʣʫʯʝʥʠʭ ʫ ʘʪʤʦʩʬʝʨʥʫ ʝʤʽʩʽʶ ɺʄ (Hg, Cd, As, 

Pb ʪʘ ʽʥ.) ʤʽʛʨʫʻ ʫ ʚʠʛʣʷʜʽ ʧʠʣʫ ʪʘ ʘʝʨʦʟʦʣʽʚ. ʇʨʦʪʝ ʡʜʝʪʴʩʷ ʧʨʦ ʧʦʦʜʠʥʦʢʽ 

ʚʠʧʘʜʢʠ ʥʝʩʫʪʪʻʚʦʾ ʤʽʛʨʘʮʽʾ ʨʫʜʥʠʭ ʝʣʝʤʝʥʪʽʚ (Cr, Ni, Co, Mg ʪʘ ʽʥ.), ʱʦ 

ʥʘʡʯʘʩʪʽʰʝ ʚʩʝ ʞ ʧʘʩʠʚʥʦ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʚ ʣʽʪʦʛʝʥʥʽʡ ʦʩʥʦʚʽ ʟʛʘʨʠʱ ʯʠ 

ʧʨʠʣʝʛʣʠʭ ʧʣʦʱʘʭ ʜʦ ʥʠʭ, ʪʫʪ ʚʘʨʪʦ ʚʠʟʥʘʪʠ ʟʥʘʯʝʥʥʷ ʢʨʫʧʥʽʰʠʭ ʧʠʣʦʚʠʭ 

ʯʘʩʪʦʢ. 

ɹʝʟ ʩʫʤʥʽʚʫ, ʥʘ ʤʽʛʨʘʮʽʶ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʧʣʠʚʘ ̒ʪʠʧ ʧʦʞʝʞʽ, ʪʘ ʾʾ  

ʽʥʪʝʥʩʠʚʥʽʩʪʴ. ʏʠʤ ʙʽʣʴʰʘ ʧʦʪʫʞʥʽʩʪʴ ʚʦʛʥʶ, ʪʠʤ ʚʠʱʝ ʯʠʩʝʣʴʥʘ ʦʮʽʥʢʘ 

ʧʦʚʽʪʨʷʥʦʾ ʤʽʛʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ [367]. ʉʧʦʚʥʘ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʽʩʥʫʶʪʴ 

ʪʘʢʦʞ ʽʥʰʽ ʯʠʥʥʠʢʠ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴ ʧʦʚʝʜʽʥʢʫ ɺʄ ʧʨʠ ʧʦʞʝʞʘʭ ʫ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ.  

ɼʘʥʽ ʘʥʘʣʽʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʤʦʥʩʪʨʫʶʪ,ɹ ʱʦ ʟʘ ʚʤʽʩʪʦʤ ʝʣʝʤʝʥʪʽʚï

ʤʽʛʨʘʥʪʽʚ (ʤʛ/ʢʛ), ʟʥʘʯʝʥʥʷ pH, ʧʣʦʱʽ ʟʛʘʨʠʱ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʚ 

ʨʽʚʥʠʭ ʫʤʦʚʘʭ, ʧʨʦʪʝ ʧʨʦʡʜʝʥʽ ʥʠʟʦʚʦʶ ʘʙʦ ʚʝʨʭʦʚʦʶ ʧʦʞʝʞʝʶ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʜʦʩʪʘʪʥʴʦ ʧʦʤʽʪʥʦ. 

ʇ̔ ʜ ʯʘʩ ʧʦʚʘʣʴʥʦʾ ʚʝʨʭʦʚʦʾ ʧʦʞʝʞʽ ʨʷʜ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ, 
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ʨʪʫʪʴ, ʢʘʜʤʽʡ, ʩʝʣʝʥ ʡ ʰʪʫʯʥʽ ʨʘʜʽʦʥʫʢʣʽʜʠ ʤʽʛʨʫʶʪʴ ʽʟ ʟʦʥʠ ʧʦʞʝʞ, ʾʭʥʽʡ ʚʤʽʩʪ 

ʩʪʘʥʦʚʠʪʴ 30ï45 % ʚʽʜ ʾʭʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘ ʧʣʦʱʽ ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ [7]. 

ʇʦʢʘʟʥʠʢ pH ʟʨʦʩʪʘʻ ʥʘ 6ï10 %. ɿʚʠʯʘʡʥʦ, ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʤʘʩʠ 

ʟʦʣʠ, ʷʢʘ ʤʘʻ ʣʫʞʥʫ ʨʝʘʢʮʽʶ, ʦʜʥʘʢ, ʚʦʥʘ ʯʘʩʪʢʦʚʦ ʤʦʛʣʘ ʙʫʪʠ ʚʠʜʘʣʝʥʘ ʟ̔ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʛʘʨʠʱ ʝʦʣʦʚʠʤʠ ʯʠ ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɿʘ ʮʠʭ 

ʦʙʩʪʘʚʠʥ, ʢʦʨʝʢʪʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚô̫ ʟʢʫ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʟʦʣʠ ʪʘ ʟʥʘʯʝʥʥʷʤ pH 

ʥʘ ʟʛʘʨʠʱʘʭ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʦʧʽʩʣʷ ʧʦʞʝʞʽ ʥʝ ʚʠʜʘʻʪʴʩʷ ʧʨʠʧʫʩʪʠʤʠʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʧʨʠʢʣʘʜʠ ʧʨʦʮʝʩʽʚ ʛʝʦʭʽʤʽʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ɺʄ ʟ̔ 

ʧʝʨʝʢʦʥʣʠʚʽʩʪʶ ʜʦʚʦʜʷʪʴ, ʱʦ ʢʨʽʤ ʢʣʘʩʫ ʧʦʞʝʞʽ ʷʢ ʬʘʢʪʦʨʘ ʤʽʛʨʘʮʽʾ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʟʽ ʟʛʘʨʠʱ ʧʦʢʘʟʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʪʘʢʦʞ ʩʪʘʥ ʣʝʛʢʦʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʟʦʢʨʝʤʘ, ʚʦʣʦʛʽʩʪʴ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ [388]. ʎʝ ʜʦʟʚʦʣʷʻ ʩʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʱʝ 

ʦʜʠʥ ʯʠʥʥʠʢ, ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʧʦʚʝʜʽʥʢʘ ɺʄ ʧʨʠ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞʘʭ: 

ʬʽʟʠʯʥʠʡ ʩʪʘʥ ʥʘʟʝʤʥʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʪʘʢʦʞ  ̒ʦʜʥʠʤ ʟ̔ ʯʠʥʥʠʢʽʚ, 

ʱʦ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠ ʛʝʦʭʽʤʽʯʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʧʨʠ ʧʦʞʝʞʘʭ. 

ɿʚʽʩʥʦ, ʱʦ ʨʽʟʥʽ ʟʘ ʚʠʜʘʤʠ ʨʦʩʣʠʥʠ ʥʝʦʜʥʘʢʦʚʦ ʘʢʫʤʫʣʶʶʪʴ ʨʽʟʥʽ 

ʤʽʢʨʦʝʣʝʤʝʥʪʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ɺʄ ʫ ʥʘʟʝʤʥʠʭ ʯʘʩʪʠʥʘʭ ʨʦʩʣʠʥ. ɺʽʜ ʥɹ ʦʛʦ ʙʫʜʫʪʴ ʟʘʣʝʞʘʪʠ 

ʯʠʩʝʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʛʝʦʭʽʤʽʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʧʦʞʝʞʘʭ. 

ʅʘʡʙʽʣʴʰ ʧʨʠʪʘʤʘʥʥʠʤ ʻ ʨʘʜʽʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʙʽʣʴʰʦʩʪʽ ɺʄ ʫ ˇʨʫʥʪʦʚʦʤʫ 

ʧʨʦʬʽʣʽ, ʚʢʣʶʯʘʶʯʠ ʚʝʨʭʥʽ ˇʨʫʥʪʦʚʽ ʛʦʨʠʟʦʥʪʠ ʟ̔ ʧʨʦʰʘʨʢʘʤʠ ʧʦʚʩʪʽ  ̔ʣʽʩʦʚʦʾ 

ʧʽʜʩʪʠʣʢʠ. ʊʘ ʡ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʽʩʥʫʚʘʪʠ ʟʥʘʯʥʘ ʬʣʫʢʪʫʘʮʽʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ɺʄ ʫ ʨʘʜʽʘʣʴʥʽʡ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʚ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʨʽʟʽ. 

ʉʧʘʣʶʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʯʘʩʪʠʥ ʟʘʣʠʰʢʽʚ ʨʦʩʣʠʥʥʦʾ ʧʦʚʩʪʽ, ʤʦʭʽʚ, 

ʣʠʰʘʡʥʠʢʽʚ ʪʘ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ ʙʫʜʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ ʥʝʟʥʘʯʥʦʶ ʝʤʽʩʽʻʶ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚïʤʽʛʨʘʥʪʽʚ ʥʝ ʪʽʣʴʢʠ ʪʦʤʫ, ʱʦ ʚʝʨʭʥʽ ʧʨʦʰʘʨʢʠ ʥʘʟʝʤʥʦʛʦ 

ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʩʠʭʘʶʪʴ ʩʢʦʨʽʰʝ, ʘʥʽʞ ʥʠʞʥʽ, ʘ ʱʝ ʡ ʪʦʤʫ, ʱʦ ʫ ʜʘʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ ʾʭʥ ̫ʧʽʜʚʠʱʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʠʞʥʽʭ ʧʨʦʤʽʞʢʘʭ, ʘ ʥʝ 

ʫ ʚʝʨʭʥʽʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ, ʢʦʤʧʣʝʢʩʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ, ʩʪʘʥ ʥʘʟʝʤʥʦʛʦ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʝʨʝʨʦʟʧʦʜʽʣ 
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ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ˇʨʫʥʪʦʚʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʨʦʬʽʣʷʭ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠ 

ʧʦʚʝʜʽʥʢʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʜ ʯʘʩ ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ [54]. 

ʋ ʙʝʟʚʽʪʨʷʥʫ ʧʦʛʦʜʫ, ʧʽʜ ʯʘʩ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʽ, ʭʽʤʽʯʥʽ 

ʝʣʝʤʝʥʪʠ, ʷʢʽ ʚʪʨʠʤʫʶʪʴʩʷ ʢʦʥʚʝʢʮʽʡʥʠʤ ʚʦʛʥʷʥʠʤ ʧʦʪʦʢʦʤ, ʤʽʛʨʫʶʪʴ ʤʘʡʞʝ 

ʚʝʨʪʠʢʘʣʴʥʦ ʫ ʚʠʩʦʢ̔ ʘʪʤʦʩʬʝʨʥʽ ʰʘʨʠ ʽ ʧʦ ʤʽʨ̔ ʦʭʦʣʦʜʞʝʥʥʷ ʙʫʜʫʪʴ ʦʩʽʜʘʪʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʟʛʘʨʠʱ. ɺʽʪʝʨ ʩʧʨʠʷʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʜʠʤʦʚʦʛʦ ʰʣʝʡʬʫ ʧʦʟʘ ʤʝʞʽ 

ʧʽʨʦʛʝʥʥʦ ʧʦʩʪʨʘʞʜʘʣʦʾ ʪʝʨʠʪʦʨʽʾ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʩʚʽʜʯʠʪʠ ʟʘ ʧʦʛʦʜʥʠʤʠ 

ʫʤʦʚʘʤʠ ʪʘʢʦʞ ʨʦʣʴ ʦʜʥʦʛʦ ʟ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠ ʤʽʛʨʘʮʽʶ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʧʦʞʝʞʘʭ. ʆʜʥʘʢ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʮʝʡ ʬʘʢʪʦʨ ʩʣʽʜ ʚʞʠʪʠ ʣʠʰʝ ʜʦ 

ʥʝʟʥʘʯʥʠʭ ʧʦʞʝʞ, ʪʦʤʫ ʱʦ ʤʘʩʰʪʘʙʥʽ ʚʝʨʭʦʚʽ ʧʦʞʝʞʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷʤ ʚʠʭʨʦʚʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʧʦʪʦʢʽʚ, ʷʢʽ ʟʘʪʷʛʫʶʪʴ ʭʦʣʦʜʥʫ ʤʘʩʫ ʧʦʚʽʪʨʷ 

ʟ ʧʨʠʣʝʛʣʦ ʾʜʦ ʧʦʞʝʞʽ ʪʝʨʠʪʦʨʽʾ. ʇʨʠ ʮʴʦʤʫ, ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʘʜʚʝʢʮʽʡʥʠʡ ʰʣʷʭ 

ʜʠʤʦʚʦʛʦ ʰʣʝʡʬʫ ʧʨʠ ʧʦʜʽʙʥʠʭ ʧʦʞʝʞʘʭ ʤʦʞʥʘ ʥʝ ʪʽʣʴʢʠ ʩʧʨʦʛʥʦʟʫʚʘʪʠ, ʘ ʡ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʧʨʠ ʧʦʞʝʞʽ. ɿʘʨʘʟʦʤ ʟ ʪʠʤ, ʩʫʭʘ ʡ ʪʝʧʣʘ  ʪʘ 

ʙʝʟʚʽʪʨʷʥʘ ʧʦʛʦʜʘ ʙʫʜʫʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʘʪʤʦʩʬʝʨʥʫ ʤʽʛʨʘʮʽ,ʁ ʘ ʪʫʤʘʥʥʘ ʡ 

ʜʦʱʦʚʘ ʙʫʜʝ ʩʧʨʠʷʪʠ ʩʪʨʽʤʢʦʤʫ ʚʠʤʠʚʘʥʥʶ ʡ ʦʩʘʜʞʝʥʥʶ ʧʠʣʦʚʠʭ ʪʘ 

ʘʝʨʦʟʦʣʴʥʠʭ ʯʘʩʪʠʥʦʢ ʜʠʤʦʚʦʛʦ ʰʣʝʡʬʫ. ɺʩʷ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʘʻ 

ʧʨʘʚʦ ʧʽʜʪʚʝʨʜʞʫʚʘʪʠ ʽʩʥʫʚʘʥʥʷ ʽɦ ʝ ʦʜʥʦʛʦ ʯʠʥʥʠʢʘ, ʚʽʜ ʷʢʦʛʦ ʙʫʜʝ ʟʘʣʝʞʘʪʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʠʤʦʚʦʛʦ ʰʣʝʡʬʫ ʧʽʜ ʯʘʩ ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʽ ï ʮʝ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʛʨʘʮʽʶ ʯʠ ʘʢʫʤʫʣʷʮʽʶ 

ʜʝʷʢʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʤʝʞʘʭ ʫʨʘʞʝʥʦʾ ʧʦʞʝʞʝʶ ʪʝʨʠʪʦʨʽʾ. 

ɺʽʜʦʤʦ, ʱʦ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʫʩʽ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ 

ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʨʽʟʥʠʭ ʩʪʘʥʘʭ: ʮʝ ʽ ʩʦʨʙʮʽʷ, ʽ ʘʙʩʦʨʙʮʽʷ, ʡ ʩʢʣʘʜʥʽ ʦʨʛʘʥʽʯʥʦ-

ʤʽʥʝʨʘʣʴʥʽ ʩʧʦʣʫʢʠ ʪʦʱʦ. ʆʜʥʘʢ, ʢʦʣʠ ʡʜʝ ʤʦʚʘ ʧʨʦ ʧʨʠʨʦʜʥʽ ʧʦʞʝʞʽ, ʘ, 

ʚʽʜʧʦʚʽʜʥʦ, ʽ ʧʨʦ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ɯ. ɺ. ɸʣʝʢʩʻʻʥʢʦ [7] ʜʦʩʣʽʜʞʫʻ ʾʭʥ  ʁ

ʧʦʚʝʜʽʥʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʾʭʥʴʦʛʦ ʢʠʧʽʥʥʷ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. 

ɽʥʝʨʛʽʡʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʘʜʤʽʶ ʪʘ ʨʪʫʪʽ ʜʦʩʣʽʜʥʠʢ ʧʦʚ'ʷʟʫʻ ʟ̔ ʥʠʟʴʢʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʪʘʢʽ ɺʄ, ʷʢ ʤʽʜ,̔ ʭʨʦʤʫ, ʥʽʢʝʣ,ʁ ʢʦʙʘʣʴʪʫ 

ʚʦʥʘ ʥʘ ʧʦʨʷʜʦʢ ʚʠʱʝ  ̔ʩʘʤʝ ʮʽ ɺʄ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʛʝʦʭʽʤʽʯʥʦʾ ʘʢʫʤʫʣʷʮʽʾ  

ʚ ʣʽʪʦʛʝʥʥʽʡ ʦʩʥʦʚ ̔ʟʛʘʨʠʱ (Áʉ): Hg ï 357, As ï 610, Cs ï 690, Cd ï 765, Zn ï 907, 
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Mg ï 1107, Pb ï 1744, Mn ï 2151, Sr ï 1384, Cr ï 2482, Cu ï 2595, Ni ï 2732, V ʠ 

Co ï 3000. 

ɿ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ ʚʠʦʢʨʝʤʣʝʥʦ ʤʘʨʛʘʥʝʮʴ, ʷʢʠʡ, ʤʘʶʯʠ ʚʠʩʦʢʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʢʠʧʽʥʥʷ, ʣʝʛʢʦ ʤʽʛʨʫʻ. ʆʜʥʘʢ, ʥʝʟʥʘʯʥʦʶ ʚʠʷʚʣʷʻʪʴʩʷ ʤʽʛʨʘʮʽʷ 

ʤʠʰ'ʷʢʫ, ʭʦʯʘ ʚʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 610 Áʉ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʫʙʣʽʤʘʮʽʷ ʜʘʥʦʛʦ 

ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʫ. ʇʨʠʯʠʥʘʤʠ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʴ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʤʦʞʝ 

ʩʣʫʛʫʚʘʪʠ ʡʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ ʚ ʤʽʥʝʨʘʣʴʥʽʡ ʯʘʩʪʮ ̔ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ ʡ 

ʚʠʨʘʞʝʥʠʡ ʪʽʩʥʠʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʽʟ ʟʘʣʽʟʦʤ. ʅʝ ʚʽʜʧʦʚʽʜʘʻ ʦʟʥʘʯʝʥʽʡ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʡ ʧʦʚʝʜʽʥʢʘ ʥʘʪʨʽʶ ʪʘ ʢʘʣʽʶ, ʷʢʽ ʘʢʫʤʫʣʶʶʪʴʩʷ ʫ ̌ʨʫʥʪʘʭ 

ʟʛʘʨʠʱʘ, ʧʨʦʪʝ ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʛʨʘʜʽʻʥʪ. 

ʆʪʞʝ, ʘʥʘʣʽʟ ʚʠʱʝʥʘʚʝʜʝʥ ̔ ʜʘʥ̔ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʧʦʚʝʜʽʥʢʘ ɺʄ ʧʽʜ ʯʘʩ ʧʦʞʝʞ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʯʠʥʥʠʢʽʚ, ʧʝʨʰʦʨʷʜʥʠʤʠ ʟ̔ ʷʢʠʭ ʙʫʜʫʪʴ: ʚʠʜ ʧʦʞʝʞʽ, ʩʪʘʥ ʣʽʩʦʚʦʛʦ ʛʦʨʶʯʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʛʝʦʭʽʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʭʘʨʘʢʪʝʨ ʾʭʥʴʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʝʢʦʛʝʦʩʠʩʪʝʤʠ. 

ʇʨʠ ʧʦʞʝʞ ̔ ʧʝʨʝʚʘʞʘʶʯʦʤʫ ʚʧʣʠʚʦʚʽ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜʣʷʛʘʶʪʴ 

ʚʝʨʭʥʽ ʜʝʢʽʣʴʢʘ ʩʘʥʪʠʤʝʪʨʽʚ ˇʨʫʥʪʫ, ʦʪʞʝ ʥʘʡʢʘʨʜʠʥʘʣʴʥʽʰ ̔ ʟʤʽʥʠ ʙʫʜʫʪʴ 

ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʧʽʜʩʪʠʣʮʽ ʡ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʛʫʤʫʩʦʚʦʛʦ ʧʨʦʰʘʨʢʫ. ɺ ʧʨʦʮʝʩʽ 

ʧʦʞʝʞʽ ʚ̔ ʜʙʫʚʘʻʪʴʩʷ ʩʫʪʪʻʚʘ ʚʪʨʘʪʘ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ˇʨʫʥʪʫ. ʇʨʠ ʚʧʣʠʚʦʚʽ 

ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ ʧʦʞʝʞ ʧʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ ʚʫʛʣʝʮʶ ʟ̔ ʦʨʛʘʥʽʯʥʠʭ 

ʨʝʯʦʚʠʥ ʦʢʠʩʣʶʻʪʴʩʷ ʜʦ ʛʘʟʦʧʦʜʽʙʥʠʭ ʬʦʨʤ (ʧʝʨʰ ʟʘ ʚʩʝ ʉʆ2) ʡ ʚʠʧʘʨʦʚʫʻʪʴʩʷ. 

ʇʨʠ ʽʥʪʝʥʩʠʚʥʠʭ ʧʦʞʝʞʘʭ ʤʘʻ ʤʽʩʮʝ ʚʠʥʠʝɦʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ 

ʥʘʜˇʨʫʥʪʦʚʠʭ ʛʦʨʠʟʦʥʪʽʚ ʪʘ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʘ ʦʪʞʝ 

ʫʪʚʦʨʝʥʥʷ ʯʠʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʨʙʦʥʘʪʥʠʭ ʩʧʦʣʫʢ ʣʫʞʥʠʭ ʪʘ ʣʫʞʥʦʟʝʤʝʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʠʢʣʠʢʘʻ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨʅ. ʗʢ ʟʘʟʥʘʯʘʶʪʴ 

ʖ. ʄ. ʂʨʘʩʥʦʱʦʢʦʚ ʪʘ ʽʥ. [164], ʟʤʽʥʘ ʨʅ ˇʨʫʥʪʽʚ ʧʽʩʣʷ ʧʦʞʝʞʽ ʤʦʞʝ ʙʫʪʠ 

ʩʫʪʪʻʚʦʶ, ʟʘʬʽʢʩʦʚʘʥʦ ʚʠʧʘʜʢʠ ʚʽʜ pH=5,7ï5,9 ʜʦ ʧʦʞʝʞʽ, ʜʦ ʨʅ=8,7 ʧʽʩʣʷ 

ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ. ʏʝʨʝʟ ʜʝʢʽʣʴʢʘ ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʧʦʞʝʞʽ ʨʅ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ˇʨʫʥʪʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʩʪʘʥʦʚʠʪʴ 8,0, ʡ ʣʠʰʝ ʥʘ ʧʣʦʱʽ ʟʛʘʨʠʱ ʜʝʩʷʪʠʨʽʯʥʦʾ 

ʜʘʚʥʦʩʪʽ ʨʝʘʢʮʽʷ ʢʠʩʣʦʪʥʦïʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ ʫ ʚʝʨʭʥʽʭ ʦʨʛʘʥʦʛʝʥʥʠʭ ʛʦʨʠʟʦʥʪʘʭ 
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ʧʦʥʦʚʣʶʻʪʴʩʷ. ʆʢʨʽʤ ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʨʦʩʣʠʥʥʦʩʪʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ 

ʚ ˇʨʫʥʪ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʟʥʘʯʥʘ ʤʘʩʘ ʩʧʦʣʫʢ Fe, Al, Zn, Mn ʪʘ ʽʥʰʠʭ ɺʄ ʪʘʢʦʞ 

ʧʨʠʙʫʚʘʻ ʨʘʟʦʤ ʽʟ ʟʦʣʦʶ. 

ʇʨʦʩʪʝʞʠʤʦ ʜʝʪʘʣʴʥʽʰʝ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʨʫʭʦʤʠʭ ʬʦʨʤ ɺʄ ʫ ˇʨʫʥʪʘʭ, 

ʱʦ ʜʦʧʫʩʪʠʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʾʭʥʴʦʾ ʤʽʛʨʘʮʽ ʾ ʘʙʦ ʘʢʫʤʫʣʷʮʽ ʾ ʫ 

ʛʝʦʭʽʤʽʯʥʦʤʫ ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [40]. 

ɺʘʞʢʽ ʤʝʪʘʣʠ, ʷʢʽ ʧʦʪʨʘʧʠʣʠ ʜʦ ʝʢʦʛʝʩʠʩʪʝʤʠ, ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʚʘʞʢʦʨʦʟʯʠʥʥʽ ʛʽʜʨʦʢʩʠʜʠ. ʆʢʨʽʤ ʪʦʛʦ, ʚ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʽʩʥʫʻ ʤ̔ʦʚʽʨʥʽʩʪʴ 

ʫʪʚʦʨʝʥʥʷ ɺʄ ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʟ̔ ʥʝʦʜʥʘʢʦʚʦʶ ʢʽʣʴʢʽʩʪʶ ʛʽʜʨʦʢʩʠʜ-ʽʦʥʽʚ 

[55]. ɼʽʘʧʘʟʦʥ ʦʩʘʜʞʝʥʥʷ ʩʧʦʣʫʢ ʛʽʜʨʦʢʩʠʜʽʚ ʪʘ ʦʙʣʘʩʪʽ ʧʝʨʝʚʘʞʘʥʥʷ ʨʦʟʯʠʥʥʠʭ 

ʬʦʨʤ ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʜʦʩʣʽʜʞʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʠ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-

ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʜʽʘʛʨʘʤ (ʂʃɼ) [343]. ʈʦʟʯʠʥʝʥʥʷ ʩʧʦʣʫʢ ʛʽʜʨʦʢʩʠʜʫ ʙʫʜʴ-ʷʢʦʛʦ 

ʤʝʪʘʣʫ (ʥʘ ʧʨʠʢʣʘʜʽ ʫʪʚʦʨʝʥʥʷ ʛʽʜʨʦʢʩʠʜʫ ʢʫʧʨʫʤʫ) ʽ ʡʦʛʦ ʢʦʤʧʣʝʢʩʥʠʭ ʩʧʦʣʫʢ 

ʦʧʠʩʫʻʪʴʩʷ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʨʝʘʢʮʽʷʤʠ [33]: 

 

Cu(OH)2 = Cu2++2OHï  lgKs= ï19,66 

(2 ïn) OHï+H+ = H2O  ïlgKw=14 

Cu2++nOHï = Cu(OH)n
2-n  lgɓn 

ʉʫʤʘʨʥʘ ʨʝʘʢʮʽʷ: 

Cu(OH)2  +(2-n)H+= Cu(OH)n
2-n +(2-n)H2O     lgK=lgKs+ lgɓnï (2-n) lgKw 

n=1 Cu2++OHï = Cu(OH)+  lgɓ1=6,0 

n=2 Cu2++2OHï = Cu(OH)2
  lgɓ2=13,18 

n=3 Cu2++3OHï = Cu(OH)3
ï
  lgɓ3=14,42 

n=4 Cu2++4OHï = Cu(OH)4
2ï  lgɓ4=14,56 

 

ʇʨʠ ʦʙʯʠʩʣʝʥʥʽ ʢʦʥʩʪʘʥʪʠ ʨʽʚʥʦʚʘʛʠ ʩʫʤʘʨʥʦʾ ʨʝʘʢʮʽʾ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʣʦʛʘʨʠʬʤʠ ʜʦʙʫʪʢʽʚ ʨʦʟʯʠʥʥʦʩʪʽ ʛʽʜʨʦʢʩʠʜʽʚ ʡ ʢʦʥʩʪʘʥʪ ʩʪʽʡʢʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ 

ʤʝʪʘʣʽʚ ʟ ʛʽʜʨʦʢʩʠʜï̔ ʦʥʘʤʠ (ʪʘʙʣ. 3.14). 

ʈʽʚʥʦʚʘʞʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʪʘʣʦʚʤʽʩʥʠʭ ʯʘʩʪʠʥʦʢ ʧʨʠ ʮʴʦʤʫ ʙʫʜʫʪʴ [343]: 
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lg [ʉu(OH)n
2-n]= lgKs+ lgɓnï (2-n) lgKw ï (2-n)pH 

n=0   lg [ʉu2+]= lgKsï 2lgKw ï 2pH = 8,34 ï 2pH  

n=1  lg [Cu(OH)+]= lgKs+ lgɓ1ïlgKwïpH=0,34ï pH 

n=2 lg [Cu(OH)2]= lgKs+ lgɓ2 = ï6,48 

n=3    lg[Cu(OH)3ï]=lgKs+lgɓ3+lgKw+pH=ï19,24+ pH 

n=4    lg[Cu(OH)4
2ï]=lgKs+lgɓ4+2lgKw+2pH=ï33,1+2 pH 

ʊʘʙʣʠʮʷ 3.14 ï ʃʦʛʘʨʠʬʤʠ ʢʦʥʩʪʘʥʪ ʩʪʽʡʢʦʩʪʽ ʢʦʤʧʣʝʢʩʽʚ ʟ ʛʽʜʨʦʢʩʠʜ 

ʽʦʥʘʤʠ [183] 

ʂʘʪʽʦʥ ʂs lgɓ1 lgɓ2 lgɓ3 lgɓ4 

Al3+ -32 9,0 18,7 27 33 

Cd2+ -13,7 6,08 8,70 8,38 8,42 

Co2+ -14,7 4,4 9,2 10,5  

Cr3+ -30,18 10,1 17,8 24 29,9 

Cu2+ -19,66 6,0 13,18 14,42 14,56 

Fe2+ -15,0 5,56 9,77 9,67 8,56 

Fe3+ -37,42 11,87 21,17 30,67 ï 

Mg2+ -9,2 2,60 16,3 ï ï 

Mn2+ -12,7 3,90 5,8 8,3 7,7 

Ni2+ -18,06 4,97 8,55 11,33 12 

Zn2+ -17 6,31 11,19 14,31 17,70 

Hg2+ -25,44 10,59 21,82 20,89 10,67 

Pb2+ -14,9 6,29 10,87 13,39 ï                        

 

ʆʪʞʝ, ʤʦʞʝʤʦ ʚʧʝʚʥʝʥʦ ʦʟʥʘʯʠʪʠ ʦʙʣʘʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʩʘʜʞʝʥʥʷ 

ʛʽʜʨʦʢʩʠʜʽʚ ʤʝʪʘʣʽʚ. ʋʤʦʚʦʶ ʦʩʘʜʞʝʥʥʷ ʄʝz+ ʜʦʧʫʩʢʘʻʤʦ ʜʦʩʷʛʥʝʥʥʷ ʡʦʛʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʧʦʨʷʜʢʫ 10ï5 ʤʦʣʴ/ʣ. ɿʦʢʨʝʤʘ (ʨʠʩ. 3.18), ʜʦ 

ʨʅ¢6,8 ʢʫʧʨʫʤ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʨʦʟʯʠʥʝʥʦʤʫ ʚʠʛʣʷʜʽ, ʧʨʠ ʚʠʱʠʭ ʧʦʢʘʟʥʠʢʘʭ 

ʨʅ ʢʫʧʨʫʤ ʦʩʽʜʘʻ ʫ ʚʠʛʣʷʜʽ ʛʽʜʨʦʢʩʠʜʫ Cu(OH)2, ʘ ʧʨʠ ʜʫʞʝ ʚʝʣʠʢʠʭ ʧʦʢʘʟʥʠʢʘʭ 
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ʨʅ>13 ʫʪʚʦʨʶʶʪʴʩʷ ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʠ Cu(OH)3-, ʦʜʥʘʢ ʾʭʥ ̫ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʥʝʩʫʪʪʻʚʘ, ʦʪʞʝ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʠʩʦʢʫ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ 

ʩʧʦʣʫʢ ʢʫʧʨʫʤʫ ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʾʭʥʽʡ ʬʽʢʩʘʮʽʾ ʧʨʠ ʨʅ²6,8. 

ʇʨʦʚʝʜʝʥʽ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʜʽʘʛʨʘʤʠ ʜʣʷ ʮʽʣʦʛʦ ʨʷʜʫ ɺʄ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʨʠʩʫʥʢʘʭ (ʨʠʩ. 3.18ï3.24). 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʥʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʂʃɼ ʽʥʪʝʨʚʘʣʠ ʦʩʘʜʞʝʥʥʷ ʛʽʜʨʦʢʩʠʜʽʚ 

ʜʦʙʨʝ ʢʦʦʨʜʠʥʫʶʪʴ ʟ̔ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʖ. ʖ. ʃʫʨôʻ [183]. 

ɺ ʥʝʡʪʨʘʣʴʥʦʤʫ ʟʘ ʨʝʘʢʮʽʻʶ ʨʅ ˇʨʫʥʪʽ ʧʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ɺʄ (Al, Cr, 

Zn, Cu, Fe (II), Co, Ni) ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʘʞʢʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤʘʭ (ʟʦʢʨʝʤʘ, ʫ 

ʚʠʛʣʷʜʽ ʛʽʜʨʦʢʩʠʜʽʚ), ʧʨʠ ʮʴʦʤʫ ʾʭʥ ̫ ʤʽʛʨʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʥʝʟʥʘʯʥʘ, ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ˇʨʫʥʪʽ. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ɺʄ ʥʝ 

ʚʠʤʠʚʘʶʪʴʩʷ ʟ̔ ˇʨʫʥʪʫ, ʥʝ ʟʘʩʚʦʶʶʪʴʩʷ ʨʦʩʣʠʥʘʤʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʘʢʫʤʫʣʷʮʽʷ 

ʫ ˇʨʫʥʪʽ. 

ʇʨʠ ʟʥʘʯʥʽʡ ʟʤʽʥ ̔pH, ʧʨʠʤʽʨʦʤ, ʷʢ ʟʘʧʠʩʘʥʦ ʫ ʖ. ʄ. ʂʨʘʩʥʦʱʦʢʦʚʘ ʪʘ ʽʥ. 

[164], ʧʦʚʝʜʽʥʢʘ ʩʧʦʣʫʢ ʢʫʧʨʫʤʫ ʟʤʽʥʶʪ̒ʴʩʷ ʢʘʨʜʠʥʘʣʴʥʠʤ ʯʠʥʦʤ. ʇʨʠ pH=5,7 

ʜʦ ʧʦʞʝʞʽ ʢʦʥʮʝʥʪʨʘʮʽʷ [Cu2+]=0,01 ʤʦʣʴ/ʣ, ʧʨʠ ʨʅ=8,7 ʧʽʩʣʷ ʧʦʞʝʞʽ ʫʚʝʩʴ 

ʢʫʧʨʫʤ ʚ ʥʝʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ ʘʢʫʤʫʣʶʻʪʴʩʷ ʫ ˇʨʫʥʪʽ. 

ɯʦʥʠ Fe2+ ʣʝʛʢʦ ʤʽʛʨʫʶʪʴ ʚ ʢʠʩʣʦʤʫ, ʥʝʡʪʨʘʣʴʥʦʤʫ ʡ ʥʘʚʽʪʴ ʚ ʩʣʘʙʦ 

ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦ pH=9,5, ʧʨʦʪʝ ʫ ʩʠʣʴʥʦ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʫʪʚʦʨʶʻʪʴʩʷ ʛʽʜʨʦʢʩʠʜ Fe(OH)2 (ʨʠʩ. 3.19). 

ʇʦ-ʽʥʰʦʤʫ ʩʝʙʝ ʧʦʚʦʜʷʪʴ ʽʦʥʠ ʬʝʨʫʤʫ (ɯɯɯ). ɺ ʩʠʣʴʥʦ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʚʦʥʠ ʧʨʠʩʫʪʥʽ ʫ ʚʠʛʣʷʜʽ Fe3+ ʡ Fe(OH)2+, ʽ ʚʞʝ ʧʨʠ pHι5 ʫʪʚʦʨʶʻʪʴʩʷ 

ʥʝʨʦʟʯʠʥʥʠʡ ʛʽʜʨʦʢʩʠʜ Fe(OH)3. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʥʘʯʝʥʥʷ pH 

ʧʽʩʣʷ ʧʦʞʝʞʽ ʬʝʨʫʤ (ɯɯɯ) ʧʦʩʪʽʡʥʦ ʙʫʜʝ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ ˇʨʫʥʪʽ (ʨʠʩ. 3.20) 

[344]. 

 



227 
 

 

ʈʠʩʫʥʦʢ 3.18 ï ʂʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʘ ʜʽʘʛʨʘʤʘ (ʂʃɼ) ʫʪʚʦʨʝʥʥʷ 

ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʢʫʧʨʫʤʫ [33] 

 

ʈʠʩʫʥʦʢ 3.19 ï ʂʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʘ ʜʽʘʛʨʘʤʘ ʫʪʚʦʨʝʥʥʷ 

ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʬʝʨʫʤʫ (II) [344] 
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ʈʠʩʫʥʦʢ 3.20 ï ʂʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʘ ʜʽʘʛʨʘʤʘ ʫʪʚʦʨʝʥʥʷ 

ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʬʝʨʫʤʫ (III) [344] 

 

ʉʧʦʣʫʢʠ ʮʠʥʢʫ ʚʝʜʫʪʴ ʩʝʙʝ ʫ ʨʽʟʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʨʠʩ. 

3.21): ʫ ʢʠʩʣʦʤʫ ʡ ʥʝʡʪʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʠʩʫʪʥʽ ʽʦʥʠ Zn2+, ʧʨʠ pH=8ï11,5 

ʫʪʚʦʨʶʶʪʴʩʷ ʥʝʨʦʟʯʠʥʥʠʡ ʛʽʜʨʦʢʩʠʜ Zn(OH)2 ʽ ʫ ʩʠʣʴʥʦ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʮʠʥʢ ʟʥʦʚʫ ʩʪʘʻ ʨʫʭʦʤʠʤ ʫ ʚʠʛʣʷʜʽ ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ Zn(OH)2
2-. 

ʆʪʞʝ, ʫ ʧʦʜʽʙʥʠʭ ʫʤʦʚʘʭ, ʷʢ ʧʨʠʤʽʨʦʤ, ʧʦʢʘʟʘʥʦ ʖ. ʄ. ʂʨʘʩʥʦʱʦʢʦʚʠʤ 

ʪʘ ʽʥ. [164], ʧʨʠ ʢʠʩʣʦʪʥʦʩʪʽ ʜʦ ʧʦʞʝʞʽ pH=5,7...5,9 ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʫʭʦʤʦʛʦ 

ʮʠʥʢʫ ʤʦʞʝ ʙʫʪʠ ʜʦ lg[Zn2+]=ï1, ʪʦʙʪʦ ʜʦ 0,1 ʤʦʣʴ/ʣ, ʧʨʦʪʝ ʧʨʠ ʨʅ=8,7 ʧʽʩʣʷ 

ʧʦʞʝʞʽ lg[Zn2+]=ï4, ʪʦʙʪʦ ʨʫʭʦʤʦʾ ʬʦʨʤʠ ʫ ˇʨʫʥʪ ̔ʙʫʜʝ ʣʠʰʝ 0,0001 ʤʦʣʴ/ʣ, 

ʦʪʞʝ, ʮʠʥʢ ʧʝʨʝʭʦʜʠʪʴ ʫ ʥʝʨʦʟʯʠʥʥʫ ʬʦʨʤʫ ʡ ʙʫʜʝ ʘʢʫʤʫʣʶʚʘʪʠʩʷ [38].  

ɼʣʷ ʩʧʦʣʫʢ ʥʽʢʝʣʶ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʥʘʩʪʫʧʥʫ ʟʘʣʝʞʥʽʩʪʴ (ʨʠʩ. 3.22): ʫ 

ʢʠʩʣʦʤʫ  ̔ʥʝʡʪʨʘʣʴʥʦʤʫ ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʨʫʭʦʤʽ ʬʦʨʤʠ 

ʩʧʦʣʫʢ ʥʽʢʝʣʶ, ʧʨʦʪʝ ʧʨʠ ʟʤʽʥʽ ʟʥʘʯʝʥʥʷ pH, ʥʘʧʨʠʢʣʘʜ, ʫʩʴʦʛʦ ʟ 5,5 ʜʦ 6,0 

ʢʽʣʴʢʽʩʪʴ ʨʫʭʦʤʠʭ ʬʦʨʤ ʥʽʢʝʣʶ ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʡʞʝ ʚ 10 ʨʘʟʽʚ ʚʽʜ lg[Ni2+]=ï1 ʜʦ 
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lg[Ni2+]=ï2, ʦʪʞʝ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ Ni 2+ ʟʤʽʥʶʻʪʴʩʷ ʟ 0,1 ʤʦʣʴ/ʣ ʜʦ 0,01 

ʤʦʣʴ/ʣ ʧʨʠ ʟʨʦʩʪʘʥʥʽ pH ʚʽʜ 5,5 ʜʦ 6,0. ʇʨʠ pHι8 ʩʧʦʣʫʢʠ ʥʽʢʝʣʶ ʙʫʜʫʪʴ ʚ 

ʥʝʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ. 

 

ʈʠʩʫʥʦʢ 3.21 ï ʂʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʘ ʜʽʘʛʨʘʤʘ ʫʪʚʦʨʝʥʥʷ 

ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʮʠʥʢʫ [344] 

 

ʉʚʠʥʝʮʴ ʧʨʠ pH᾽9 ʧʝʨʝʙʫʚʘʻ ʫ ʨʫʭʣʠʚʠʭ ʬʦʨʤʘʭ, ʽ ʣʠʰʝ ʫ ʣʫʞʥʦʤʫ  ̔

ʩʠʣʴʥʦ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʫʜʫʪʴ ʧʝʨʝʚʘʞʘʪʠ ʥʝʨʦʟʯʠʥʥʽ ʢʦʤʧʣʝʢʩʠ ʡ 

ʛʽʜʨʦʢʩʠʜʠ (ʨʠʩ. 3.23). ʇʨʠ ʟʨʦʩʪʘʥʥʽ pH ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʫʭʦʤʠʭ ʬʦʨʤ ʩʚʠʥʮʶ 

ʩʪʨʽʤʢʦ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʉʧʦʣʫʢʠ ʭʨʦʤʫ (ɯɯɯ) ʧʦʚʦʜʷʪʴ ʩʝʙʝ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʨʠʩ. 3.24): ʫ 

ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʫʜʫʪʴ ʧʝʨʝʚʘʞʘʪʠ ʨʦʟʯʠʥʥʽ, ʘ ʦʪʞʝ, ʨʫʭʦʤʽ ʬʦʨʤʠ Cr3+, 

ʦʜʥʘʢ ʾʭʥ ̫ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʟʥʘʯʝʥʥʷ pH ʪʨʽʤʢʦ ʟʤʝʥʰʫʻʪʴʩʷ. ɼʣʷ 

ʧʨʠʢʣʘʜʫ, ʷʢʱʦ ʧʨʠ pH=5, ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʫʭʦʤʠʭ ʬʦʨʤ ʭʨʦʤʫ ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ 

0,01 ʤʦʣʴ/ʣ, ʧʨʠ pH=5,7 ʫʞʝ 0,001 ʤʦʣʴ/ʣ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʠ ʜʽʾ ʧʦʞʝʞʽ 

ʭʨʦʤ ʙʫʜʝ ʘʢʫʤʫʣʶʚʘʪʠʩʷ ʫ ̌ʨʫʥʪʘʭ. ɺ ʥʝʡʪʨʘʣʴʥʦʤʫ ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʭʨʦʤ ʫʪʚʦʨʶʻ ʥʝʨʦʟʯʠʥʥʠʡ ʛʽʜʨʦʢʩʠʜ, ʫ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʠ pH=8,5ï9 
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ʧʦʯʠʥʘʶʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʨʦʟʯʠʥʥʽ ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʠ Cr(OH)4. 

 

ʈʠʩʫʥʦʢ 3.22 ï ʂʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʘ ʜʽʘʛʨʘʤʘ ʫʪʚʦʨʝʥʥʷ 

ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʥʽʢʝʣʶ [344] 

 

ʈʠʩʫʥʦʢ 3.23 ï ʂʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʘ ʜʽʘʛʨʘʤʘ ʫʪʚʦʨʝʥʥʷ 

ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʩʚʠʥʮʶ [344] 
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ʈʠʩʫʥʦʢ 3.24 ï ʂʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʘ ʜʽʘʛʨʘʤʘ ʫʪʚʦʨʝʥʥʷ 

ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʭʨʦʤʫ [344] 

ʉʫʜʷʯʠ ʟ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʝʤʦ ʟʘʩʚʽʜʯʫʚʘʪʠ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʚʧʣʠʚ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʛʝʦʭʽʤʽʯʥʫ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ɺʄ. ʅʘʡʤʝʥʰʫ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʤʘʶʪʴ ʩʧʦʣʫʢʠ Fe3+ ʧʨʠ 

pH=4,5ï14, Cu2+ ï ʧʨʠ pH=7ï14, Cr2+ ï ʧʨʠ pH=7ï9, Zn2+ ʧʨʠ pH=8ï11, Ni2+ ï 

ʧʨʠ ʨH=8ï14, Pb2+ ï ʧʨʠ pH=9ï12, Fe2+ ï ʇʨʠ pH=9,5ï14. ʋ ʙʽʣʴʰ ʢʠʩʣʦʤʫ 

ʛʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʫʜʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʴ ʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ, ʧʨʦʪʝ ʧʨʠ 

ʟʨʦʩʪʘʥʥʽ pH ʚʩʴʦʛʦ ʥʘ 0,5ï1 ʤʦʞʝ ʥʘ ʧʦʨʷʜʦʢ ʟʤʝʥʰʠʪʠʩ ̫ʾʭʥ ̫ʨʫʭʦʤʽʩʪʴ, ʱʦ 

ʩʧʨʠʷʻ ʾʭʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ˇʨʫʥʪʘʭ ʧʽʩʣʷ ʧʦʞʝʞʽ. 

 

3.4 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤ. ʌʽʪʦʮʝʥʦʟʠ ʝʢʦʛʝʦʩʠʪʝʤ ʨʝʘʛʫʶʪʴ ʥʘ ʩʪʨʝʩʦʚʠʡ ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʦʛʦ 

ʯʠʥʥʠʢʘ ʟʤʽʥʦʶ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ, ʚʠʜʦʚʘ 
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ʯʠʩʝʣʴʥʽʩʪʴ, ʽʥʜʝʢʩʠ ʐʝʥʥʦʥʘ ʡ ʉʽʤʧʩʦʥʘ, ʚʠʨʽʚʥʷʥʽʩʪʴ ʇʽʻʣʫ). ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ, ʽʥʜʝʢʩ ʨʽʟʥʦʤʘʥʽʪʪʷ ʉʽʤʧʩʦʥʘ ʧʽʨʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ 

ʬʽʪʦʮʝʥʦʟʽʚ ʧʝʨʝʚʘʞʘʻ ʬʦʥʦʚʠʡ ʧʨʠʙʣʠʟʥʦ ʫ 4 ʨʘʟʠ, ʟʘ ʽʥʜʝʢʩʦʤ ʐʝʥʥʦʥʘ ʪʘ 

ʽʥʜʝʢʩʦʤ ʚʠʨʽʚʥʷʥʦʩʪʽ ʇʽʻʣʫ ï ʫ ʧʦʥʘʜ 5 ʨʘʟʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʟʥʘʯʘʻʤʦ, ʱʦ 

ʚʧʣʠʚ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʚʦʜʥʦ-ʙʦʣʦʪʥʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʜʠʥʘʤʽʯʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ 

ʬʣʫʢʪʫʘʮʽʡʥʠʭ ʚʽʜʤʽʥʥʦʩʪʷʭ ʽʥʜʝʢʩʽʚ ʨʽʟʥʦʤʘʥʽʪʪʷ ʡ ʦʙʯʠʩʣʝʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. ɺʠʷʚʣʝʥʘ ʜʠʥʘʤʽʯʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʻ 

ʩʢʣʘʜʦʚʦʶ ʟʘʛʘʣʴʥʦʾ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʧʨʦʮʝʩʽʚ ʾʭʥʴʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

2. ʃʽʩʦʚʽ ʥʠʟʦʚʽ ʧʦʞʝʞʽ ʨʽʟʢʦ ʟʤʽʥʶʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʚʠʜ ʚʝʨʭʥʴʦʾ 

ʯʘʩʪʠʥʠ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʶʻʪʴʩʷ ʭʘʨʘʢʪʝʨ ʧʦʚʝʨʭʥʝʚʠʭ 

ʛʦʨʠʟʦʥʪʽʚ ˇʨʫʥʪʽʚ, ʟʦʢʨʝʤʘ, ʥʝʨʽʜʢʦ ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʠʡ ʧʽʨʦʛʝʥʥʠʡ ʛʦʨʠʟʦʥʪ, ʦɦ 

ʟʘ ʬʽʟʠʢʦïʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʚʤʽʩʪʦʤ ʟʦʣʴʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʬʦʨʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʛʦʨʘʥʥʷ ʧʽʜʩʪʠʣʢʠ ʚʝʣʠʯʠʥʘ ʨʅ 

ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ 0ï10 ʩʤ ʟʤʽʩʪʠʣʘʩʷ ʫ ʙʽʢ ʥʝʡʪʨʘʣʴʥʦʾ ʜʦ 4,8 ʽ 5,1 ʧʨʦʪʠ 4,1ï4,2 

ʫ ʢʦʥʪʨʦʣʽ. ɺ ʽʥʰʠʭ ʛʦʨʠʟʦʥʪʘʭ ʥʘ ʙʽʣʴʰʽʡ ʛʣʠʙʠʥʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʥʝʡʪʨʘʣʴʥʠʭ. 

ʋ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ ʚʤʽʩʪ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʥʘ ʟʛʘʨʠʱʽ ʧʨʦʪʷʛʦʤ 

ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʥʠʞʯʠʡ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ. 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʢʫ ʟʛʘʨʠʱ ʟʥʘʯʝʥʥʷ pH, ʚʤʽʩʪ ʦʙʤʽʥʥʠʭ ʢʘʪʽʦʥʽʚ ʽ ʛʫʤʫʩʫ 

ʟʤʝʥʰʫʶʪʴʩʷ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʨʝʘʢʮʽʷ ˇʨʫʥʪʽʚ ʥʘ ʧʽʨʦʛʝʥʥʠʡ ʚʧʣʠʚ ʟʛʘʩʘʻ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʽʱʘʥʠʤʠ ʬʨʘʢʮʽʷʤʠ. ʏʘʩʪʢʘ ʧʽʩʢʫ ʧʦ ʛʦʨʠʟʦʥʪʘʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

71 ʜʦ 97,2 %. 

ʈʫʭʦʤ ̔ ʬʦʨʤʠ ʫʩʽʭ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ɺʄ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʦʨʽʚʥʶʶʯʠ ʟ ˇʨʫʥʪʘʤʠ ʥʝʟʘʡʤʘʥʠʤʠ ʚʦʛʥʝʤ ʪʘ ˇʨʫʥʪʘʤʠ ʫʨʘʞʝʥʠʤʠ ʚʦʛʥʝʤ 

ʧʦʥʘʜ 10 ʨʦʢʽʚ ʪʦʤʫ. ɿʦʢʨʝʤʘ, ʢʦʥʮʝʥʪʨʘʮʽʷ Pb ʧʽʩʣʷ ʧʦʞʝʞʽ ʫ ʚʝʨʭʥʴʦʤʫ 

ˇʨʫʥʪʦʚʦʤʫ ʛʦʨʠʟʦʥʪʽ 0ï15 ʩʤ ʟʨʦʩʪʘʻ ʧʨʘʢʪʠʯʥʦ ʫ 8 ʨʘʟʽʚ, Ni ʫ ʧʦʥʘʜ 6 ʨʘʟʽʚ, Zn 

ï ʚ 3 ʨʘʟʠ. ʄʝʥʰʝ ʟʙʽʣʴʰʠʣʠʩʷ ʢʦʥʮʝʥʪʨʘʮʽʾ Cu, Cr  ̔Fe (ʟ 1,7 ʜʦ 1,1). 
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ʅʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʽʪʢʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʤʽʩʪʦʤ Pb ʪʘ ʨʅ ʘʙʦ ʛʫʤʫʩʦʤ. 

ʇʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʧʝʚʥʘ ʪʝʥʜʝʥʮʽʷ ʧʦʚʝʜʽʥʢʠ Pb ʚʽʜ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ 

ʨʦʟʯʠʥʫ, ʦʩʢʽʣʴʢʠ ʥʘ ʚʩʴʦʤʫ ʜʦʩʣʽʜʞʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʨʅ ʩʚʠʥʝʮʴ ʫʪʚʦʨʶʻ 

ʣʝʛʢʦʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ ʽ ʣʝʛʢʦ ʧʽʜʜʘʻʪʴʩʷ ʤʽʛʨʘʮʽʾ. ʇʨʠ ʟʛʦʨʘʥʥʽ ʨʦʩʣʠʥʥʦʩʪʽ, ʷʢʘ 

ʤʽʩʪʠʪʴ ʜʝʷʢʫ ʢʽʣʴʢʽʩʪʴ ʩʚʠʥʮʶ ʚʽʥ ʥʘʜʭʦʜʠʪʴ ʜʦ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʣʝʛʢʦ 

ʤʽʛʨʫʻ ʚ ʫʤʦʚʘʭ ʢʠʩʣʦʛʦ ʪʘ ʥʝʡʪʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʴ ʨʅ.  

ʇʽʜʚʠʱʝʥʥʷ ʟʥʘʯʝʥʴ ʨʅ ʩʧʨʠʷʻ ʬʽʢʩʘʮʽʾ Cd, Co, Mg, Fe(II), Fe(III), Mn, Ni. 

3. ɺʄ, ʱʦ ʥʘʜʽʡʰʣʠ ʚʥʘʩʣʽʜʦʢ ʧʦʞʝʞʽ ʫ ʜʦʚʢʽʣʣʷ, ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ 

ʚʘʞʢʦʨʦʟʯʠʥʥʽ ʛʽʜʨʦʢʩʠʜʠ. ɼʽʘʧʘʟʦʥ ʦʩʘʜʞʝʥʥʷ ʛʽʜʨʦʢʩʠʜʽʚ ʪʘ ʦʙʣʘʩʪʽ 

ʧʝʨʝʚʘʞʘʥʥʷ ʨʦʟʯʠʥʥʠʭ ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʜʦʩʣʽʜʞʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʠ 

ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʜʽʘʛʨʘʤ (ʂʃɼ).  

ʉʫʜʷʯʠ ʟ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʝʤʦ ʟʘʩʚʽʜʯʫʚʘʪʠ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʚʧʣʠʚ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʛʝʦʭʽʤʽʯʥʫ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ɺʄ. ʅʘʡʤʝʥʰʫ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʤʘʶʪʴ ʩʧʦʣʫʢʠ Fe3+ ʧʨʠ 

pH=4,5ï14, Cu2+ ï ʧʨʠ pH=7ï14, Cr2+ ï ʧʨʠ pH=7ï9, Zn2+ ʧʨʠ pH=8ï11, Ni2+ ï ʧʨʠ 

ʨH=8ï14, Pb2+ ï ʧʨʠ pH=9ï12, Fe2+ ï ʇʨʠ pH=9,5ï14. ʋ ʙʽʣʴʰ ʢʠʩʣʦʤʫ 

ʛʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʫʜʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʴ ʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ, ʧʨʦʪʝ ʧʨʠ 

ʟʨʦʩʪʘʥʥʽ pH ʚʩʴʦʛʦ ʥʘ 0,5ï1 ʤʦʞʝ ʥʘ ʧʦʨʷʜʦʢ ʟʤʝʥʰʠʪʠʩʷ ʾʭʥʷ ʨʫʭʦʤʽʩʪʴ, ʱʦ 

ʩʧʨʠʷʻ ʾʭʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ˇʨʫʥʪʘʭ ʧʽʩʣʷ ʧʦʞʝʞʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʥʝʡʪʨʘʣʴʥʠʭ ʟʘ ʨʝʘʢʮʽʻʶ ˇʨʫʥʪʘʭ ʙʽʣʴʰʽʩʪʴ ɺʄ (Cr, Zn, Cu, 

Fe (II), Ni) ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʘʞʢʦʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ (ʫ ʚʠʛʣʷʜʽ ʛʽʜʨʦʢʩʠʜʽʚ), ʧʨʠ 

ʮʴʦʤʫ ʾʭʥ ̫ʤʽʛʨʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʥʝʩʫʪʪʻʚʘ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʘʢʫʤʫʣʷʮʽʾ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ˇʨʫʥʪʘʭ. ɺ ʦʢʨʝʤʫ ʛʨʫʧʫ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ɺʄ, ʩʧʦʣʫʢʠ ʷʢʠʭ ʨʫʭʦʤʽ ʫ 

ʥʝʡʪʨʘʣʴʥʦʤʫ ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (Fe (II), Cd, ʉʦ, Mg, Mn). ʅʘʚʽʪʴ ʥʝʟʥʘʯʥʝ 

ʟʨʦʩʪʘʥʥʷ ʟʥʘʯʝʥʴ ʨʅ ʩʧʨʠʷʻ ʾʭʥʽʡ ʬʽʢʩʘʮʽʾ. ʆʜʝʨʞʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʤʦʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʝʦʭʽʤʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ɺʄ ʫ ˇʨʫʥʪʘʭ ʧʽʩʣʷ 

ʪʝʭʥʦʛʝʥʥʠʭ ʥʘʩʣʽʜʢʽʚ ʅʉ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʨʦʟʜʽʣʦʤ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʧʨʘʮʷʭ [33, 36, 37, 38, 40, 

42, 44, 45, 52 ï 55, 57, 58, 60, 62, 75, 343ï346]. 
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ʈʆɿɼɯʃ 4 

ʄʆɼɽʃʖɺɸʅʅʗ ʇʆʉʊʇɯʈʆɻɽʅʅʆɰ ʈɽʃɸʂʉɯɰ 

ɽʂʆɻɽʆʉʀʉʊɽʄ ʇʈʀ ʊɽʍʅʆɻɽʅʅʆʄʋ ʅɸɺɸʅʊɸɾɽʅʅɯ 

 

4.1 ʇʨʦʛʥʦʟʥ ̔ ʤʦʜʝʣ ̔ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʫʪʚʦʨʝʥʥʷ ʛʝʦʭʽʤʽʯʥʠʭ ʬʦʨʤ 

ʩʧʦʣʫʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥ ̔

 

ʈʦʟʚʠʪʦʢ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʦʮʽʥʦʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ 

ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ, ʧʦʰʫʢ ʪʘ ʚʩʝ ʙʽʣʴʰ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʯʥʠʭ 

ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ʽ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʠʩʫ ʧʦʚʝʜʽʥʢʠ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʤʽʛʨʘʮʽʾ ʪʘ 

ʘʢʫʤʫʣʷʮʽʾ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʬʦʨʤʫʶʪʴʩʷ ʦʧʪʠʤʘʣʴʥʽ ʬʦʨʤʠ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʣʣʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʷʢ ʟʘʩʦʙʫ, ʱʦ ʢʦʥʮʝʥʪʨʫʻ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʽʜʦʙʨʘʞʝʥʽ ʚ 

ʤʦʜʝʣʷʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʽʛʨʘʮʽʾ ʽ ʘʢʫʤʫʣʷʮʽʾ ʨʝʯʦʚʠʥ ʚ ʣʘʥʜʰʘʬʪʥʦ-

ʛʝʦʭʽʤʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʧʦʣʝʛʰʫʶʪʴ ʧʣʘʥʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʜʘʶʯʠ 

ʾʤ ʤʘʢʩʠʤʘʣʴʥʫ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽ ʨʦʟʢʨʠʚʘʶʯʠ ʪʝʦʨʝʪʠʯʥʽ ʧʨʦʛʘʣʠʥʠ ʪʘ 

ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʜʦʩʪʦʚʽʨʥʠʡ ʧʨʦʛʥʦʟ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʙʘʟʦʶ ʜʦʩʣʽʜʞʝʥʴ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʩʠʩʪʝʤʥʘ 

ʢʦʥʮʝʧʮʽʷ ɹ. ɹ. ʇʦʣʠʥʦʚʘ ʧʨʦ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʶʯʝ ʟʥʘʯʝʥʥʽ ʧʦʪʦʢʽʚ ʨʝʯʦʚʠʥʠ 

ʚ ʛʝʦʭʽʤʽʯʥʠʭ ʣʘʥʜʰʘʬʪʘʭ. ɺʦʜʥʠʤ ʧʦʪʦʢʘʤ ʚ ʙʽʣʴʰʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʟʦʥ 

ʥʘʣʝʞʠʪʴ ʧʨʦʚʽʜʥʘ ʨʦʣʴ: ʚʦʜʘ ʻ ʥʦʩʽʻʤ ʙʘʛʘʪʴʦʭ ʨʝʯʦʚʠʥ ʽ ʪʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʜʝ 

ʧʨʦʪʽʢʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʾʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ʊʦʤʫ ʜʣʷ ʥʠʥʽʰʥʴʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʽʛʨʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʭʘʨʘʢʪʝʨʥʽ ʧʦʰʫʢʠ ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʠʭ ʽ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʽ ʽʥʪʝʛʨʘʮʽʾ ʛʝʦʭʽʤʽʯʥʠʭ ʟʥʘʥʴ ʚ ʤʦʜʝʣʽ ʤʘʩʦʧʝʨʝʥʦʩʫ. 

ʈʦʟʚʠʪʦʢ ʢʽʣʴʢʽʩʥʦʾ ʪʝʦʨʽʾ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʨʦʟʨʦʙʢʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʚʽʜʪʚʦʨʶʶʪʴ ʦʩʥʦʚʥʽ ʪʠʧʠ 

ʛʝʦʭʽʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʫ ʛʝʦʭʽʤʽʯʥʠʭ ʣʘʥʜʰʘʬʪʘʭ [90]. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʻ 

ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ, ʱʦ ʦʧʠʩʫʶʪʴ ʛʝʦʭʽʤʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʛʨʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, 
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ʘ ʪʘʢʦʞ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʨʽʟʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ 

ʫʤʦʚʘʭ. ɰʭ ʦʙ'ʻʜʥʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʦʧʠʩʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ, ʭʽʤʽʯʥʽ 

ʚʟʘʻʤʦʜʽʾ ʽ ʨʦʟʧʘʜ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʩʪʝʞʠʪʠ ʾʭʥʶ ʜʦʣʶ ʫ 

ʢʦʤʧʦʥʝʥʪʘʭ ʝʢʦʛʝʦʩʠʩʪʝʤ [75]. ʎʽʡ ʧʨʦʙʣʝʤʽ ʽ ʧʨʠʩʚʷʯʝʥʠʡ ʜʘʥʠʡ ʨʦʟʜʽʣ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʦʙʫʜʦʚʘʥʠʭ ʥʘʤʠ ʂʃɼ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʫʭʣʠʚʽʩʪʴ 

ʩʧʦʣʫʢ ʢʫʧʨʫʤʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ (ʨʠʩ. 3.15). ɼʽʘʛʨʘʤʘ ʚʢʘʟʫʻ ʥʘ 

ʫʪʚʦʨʝʥʥʷ ʽʦʥʽʚ [Cu(OH)n 
2-n]. ʋ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʫʜʫʪʴ ʧʨʠʩʫʪʥʽ ʽʦʥʠ Cu2+, 

ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʅ ʚ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʅ=4,5 ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ [Cu2+] ʤʦʞʝ ʜʦʩʪʠʛʘʪʠ 1 ʤʦʣʴ/ʣ, ʧʨʠ 

ʨʅ=5 lg[Cu2+]=ς1, ʪʦʙʪʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ [Cu2+] ʥʝ ʙʫʜʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,1 

ʤʦʣʴ/ʣ, ʘ ʧʨʠ ʨʅ=6 lg[Cu2+]=ς3, ʪʦʙʪʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ [Cu2+] ʥʝ ʙʫʜʝ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 0,001 ʤʦʣʴ/ʣ, ʜʘʣʽ ʧʨʠ ʨʅ ʙʽʣʴʰʝ 7 ʢʽʣʴʢʽʩʪʴ [Cu2+] ʩʪʘʻ 

ʥʝʟʥʘʯʥʠʤ, ʘ ʫʪʚʦʨʶʻʪʴʩʷ ʥʝʨʦʟʯʠʥʥʠʡ Cu(OH)2 ʽ ʪʽʣʴʢʠ ʧʨʠ ʨʅ ʙʣʠʟʴʢʦʤʫ ʜʦ 

14 ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʶʶʪʴʩʷ ʽʦʥʠ [Cu(OH)3
-], ʨʦʟʯʠʥʥʽʩʪʴ ʷʢʠʭ ʪʨʦʭʠ 

ʙʽʣʴʰʝ, ʥʽʞ ʨʦʟʯʠʥʥʽʩʪʴ Cu(OH)2, ʦʜʥʘʢ ʪʝʞ ʥʝʟʥʘʯʥʘ. 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʩʧʦʣʫʢ ʢʫʧʨʫʤʫ ʧʦʙʫʜʦʚʘʥʦ 

ʦʢʨʝʤʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʭ ʽʦʥʽʚ [Cu(OH)n 
2-n] ʚʽʜ ʨʅ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʚʦʨʝʥʦ ʣʽʥʽʶ ʪʨʝʥʜʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʩʪʘʥʥʴʦʾ ʧʨʝʜʩʪʘʚʠʤʦ 

ʪʝʥʜʝʥʮʽʾ ʫ ʜʘʥʦʾ ʤʦʜʝʣʽ ʽ ʟʨʦʙʠʤʦ ʽʤʦʚʽʨʥʽʩʥʠʡ ʧʨʦʛʥʦʟ (ʨʠʩ. 4.1).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʢʫʧʨʫʤʫ ʚʽʜ ʨʅ ʧʽʜʜʘʻʪʴʩʷ 

ʥʘʩʪʫʧʥʽʡ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ: 

 

lg[Cu(OH)n 
2-n]=0,0068ÅpH3  ï 0,0089ÅpH2 ï2,2185ÅpH + 9, 251                  (4.1) 

 

ɼʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʫʞʝ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʧʦʙʫʜʦʚʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-

ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʜʽʘʛʨʘʤʦʶ, ʧʨʦ ʱʦ ʛʦʚʦʨʠʪʴ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ 

R2=0,99 
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ʈʠʩʫʥʦʢ 4.1 ï ɿʘʣʝʞʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʯʘʩʪʠʥʦʢ [Cu(OH)n 
2-n]  

ʚʽʜ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝʨʝʜ ʚʩʽʭ ʯʘʩʪʠʥʦʢ [Cu(OH)n 
2-n] ʧʝʨʝʚʘʞʘʶʪʴ ʉu2+. ɰʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (4.1), ʷʢʝ 

ʩʧʨʘʚʝʜʣʠʚʦ ʚʽʜ ʨʅ = 3. ʇʨʠ ʨʅ<3 ʚʝʩʴ ʧʨʠʩʫʪʥʽʡ ʫ ʨʦʟʯʠʥʽ ʢʫʧʨʫʤ ʙʫʜʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʨʦʟʯʠʥʝʥʦʤʫ ʚʠʛʣʷʜʽ. 

ɯʦʥʠ Fe2+  ʜʦʩʠʪʴ ʣʝʛʢʦ ʟʜʘʪʥʽ ʜʦ ʤʽʛʨʘʮʽʾ ʫ ʢʠʩʣʦʤʫ, ʥʝʡʪʨʘʣʴʥʦʤʫ ʡ ʥʘʚʽʪʴ 

ʫ ʩʣʘʙʢʦ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦ pH=9,5, ʽ ʣʠʰʝ ʫ ʩʠʣʴʥʦ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʫʪʚʦʨʶʻʪʴʩʷ ʛʽʜʨʦʢʩʠʜ Fe(OH)2 (ʨʠʩ. 3.16). 

ʇʨʠ ʨʅ=6,5 lg[Fe2+]=0, ʪʦʙʪʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ [Fe2+]=1 ʤʦʣʴ/ʣ, ʧʨʠ 

ʤʝʥʰʦʤʫ ʟʥʘʯʝʥʥʽ ʨʅ ʚʝʩʴ ʧʨʠʩʫʪʥʽʡ ʬʝʨʫʤ (ɯɯ) ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʫ ʨʦʟʯʠʥʥʽʡ 

ʬʦʨʤʽ. ɸʣʝ ʧʨʠ ʨʅ>6,5 ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠʩʷ, ʪʘʢ ʥʘʧʨʠʢʣʘʜ ʧʨʠ 

ʨʅ=7 [Fe2+]=0,1 ʤʦʣʴ/ʣ, ʧʨʠ ʨʅ=7,5 [Fe2+]=0,01 ʤʦʣʴ/ʣ, ʧʨʠ ʨʅ=8 [Fe2+]=0,001 

ʤʦʣʴ/ʣ. ʇʨʠ ʨʅÓ9,5 ʚʝʩʴ ʧʨʠʩʫʪʥʽʡ ʬʝʨʫʤ (ɯɯ) ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʬʦʨʤʽ 

ʥʝʨʦʟʯʠʥʥʦʛʦ Fe(OH)2. 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʩʧʦʣʫʢ ʬʝʨʫʤʫ (ɯɯ) ʧʦʙʫʜʦʚʘʥʦ 

ʦʢʨʝʤʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʭ ʽʦʥʽʚ [Fe(OH)n 
2-n] ʚʽʜ ʨʅ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʚʦʨʝʥʦ ʣʽʥʽʶ ʪʨʝʥʜʫ (ʨʠʩ. 4.2). ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʩʪʘʥʥʴʦʾ 

ʧʨʝʜʩʪʘʚʠʤʦ ʪʝʥʜʝʥʮʽʾ ʫ ʜʘʥʦʾ ʤʦʜʝʣʽ ʽ ʟʨʦʙʠʤʦ ʧʨʦʛʥʦʟ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʬʝʨʫʤʫ (II) ʚʽʜ ʨʅ ʧʽʜʜʘʻʪʴʩʷ 
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ʥʘʩʪʫʧʥʽʡ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ: 

 

lg[Fe(OH)n 
2-n]=0,0083ÅpH3  ï 0,0694ÅpH2 ï 1,909ÅpH + 13,045             (4.2) 

 

ɼʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʫʞʝ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʧʦʙʫʜʦʚʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-

ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʜʽʘʛʨʘʤʦʶ, ʧʨʦ ʱʦ ʛʦʚʦʨʠʪʴ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ 

R2=0,99 

 

ʈʠʩʫʥʦʢ 4.2 ï ɿʘʣʝʞʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʯʘʩʪʠʥʦʢ [Fe(OH)n 
2-n]  

ʚʽʜ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜ ʚʩʽʭ ʯʘʩʪʠʥʦʢ [Fe(OH)n 
2-n] ʧʝʨʝʚʘʞʘʶʪʴ Fe2+. ɰʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (4.2), ʷʢʝ 

ʩʧʨʘʚʝʜʣʠʚʦ ʚʽʜ ʨʅ Ó6,5. ʇʨʠ ʨʅ<6,5 ʚʝʩʴ ʧʨʠʩʫʪʥʽʡ ʫ ʨʦʟʯʠʥʽ ʬʝʨʫʤ (ɯɯ) ʙʫʜʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʨʦʟʯʠʥʝʥʦʤʫ ʚʠʛʣʷʜʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʦ ʧʦʚʝʜʽʥʢʫ ʩʧʦʣʫʢ [Fe(OH)n 
3-n] ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ. 

ʇʨʠ ʨʅ<2 ʧʝʨʝʚʘʞʘʶʪʴ ʽʦʥʠ Fe3+. ʇʨʠ ʯʦʤʫ ʧʨʠ ʨʅ=1,5 lg[Fe3+]=0, ʪʦʙʪʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ [Fe3+] ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 1 ʤʦʣʴ/ʣ, ʧʨʠ ʨʅ=2 lg[Fe3+]=ς1, ʪʦʙʪʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ [Fe3+] ʩʪʘʥʦʚʠʪʴ 0,1 ʤʦʣʴ/ʣ, ʧʨʠ ʨʅ=2,5 lg[Fe3+]=ς2, ʪʦʙʪʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ [Fe3+] ʩʪʘʥʦʚʠʪʴ 0,01 ʤʦʣʴ/ʣ. ɼʘʣʽ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ 

ʧʝʨʝʚʘʞʘʶʪʴ ʯʘʩʪʠʥʢʠ Cu(OH)2+. ʇʨʠ ʨʅ=3 lg[Cu(OH)2+]=ς3, ʪʦʙʪʦ 
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ʢʦʥʮʝʥʪʨʘʮʽʷ [Cu(OH)2+]=0,001 ʤʦʣʴ/ʣ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʨʅ ʜʦ 5,5ï6 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʥʝʨʦʟʯʠʥʥʦʛʦ Fe(OH)3 (ʨʠʩ. 3.17). 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʩʧʦʣʫʢ ʬʝʨʫʤʫ (ɯɯɯ) ʧʦʙʫʜʦʚʘʥʦ 

ʦʢʨʝʤʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʭ ʽʦʥʽʚ [Fe(OH)n 
3-n] ʚʽʜ ʨʅ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʚʦʨʝʥʦ ʣʽʥʽʶ ʪʨʝʥʜʫ (ʨʠʩ. 4.3). ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʩʪʘʥʥʴʦʾ 

ʧʨʝʜʩʪʘʚʠʤʦ ʪʝʥʜʝʥʮʽʾ ʫ ʜʘʥʦʾ ʤʦʜʝʣʽ ʽ ʟʨʦʙʠʤʦ ʧʨʦʛʥʦʟ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʬʝʨʫʤʫ (ɯII) ʚʽʜ ʨʅ ʧʽʜʜʘʻʪʴʩʷ 

ʥʘʩʪʫʧʥʽʡ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ: 

 

lg[Fe(OH)n 
3-n]= ï0,01ÅpH3  + 0,3254ÅpH2 ï 3,4787ÅpH + 5,2656      (4.3) 

 

 

ʈʠʩʫʥʦʢ 4.3 ï ɿʘʣʝʞʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʯʘʩʪʠʥʦʢ [Fe(OH)n 
3-n]  

ʚʽʜ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ɼʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʫʞʝ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʧʦʙʫʜʦʚʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-

ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʜʽʘʛʨʘʤʦʶ, ʧʨʦ ʱʦ ʛʦʚʦʨʠʪʴ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ 

R2=0,99 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜ ʚʩʽʭ ʯʘʩʪʠʥʦʢ [Fe(OH)n 
3-n] ʧʝʨʝʚʘʞʘʶʪʴ Fe3+  ʪʽʣʴʢʠ ʫ 

ʩʠʣʴʥʦ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɰʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʦʧʠʩʫʻʪʴʩʷ 

ʨʽʚʥʷʥʥʷʤ (4.3), ʷʢʝ ʩʧʨʘʚʝʜʣʠʚʦ ʚʽʜ ʨʅ = 2. ʇʨʠ ʨʅ<2 ʚʝʩʴ ʧʨʠʩʫʪʥʽʡ ʫ ʨʦʟʯʠʥʽ 

ʬʝʨʫʤ (ɯɯɯ) ʙʫʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʨʦʟʯʠʥʝʥʦʤʫ ʚʠʛʣʷʜʽ. ʇʨʠ ʨʅ>5 ʫʪʚʦʨʶʻʪʴʩʷ 
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ʥʝʨʦʟʯʠʥʥʠʡ Fe(OH)3, ʤʽʛʨʘʮʽʷ ʩʧʦʣʫʢ ʬʝʨʫʤʫ ʥʝ ʤʦʞʣʠʚʘ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʦʙʫʜʦʚʘʥʦʾ ʥʘʤʠ ʂʃɼ (ʨʠʩ. 3.18) ʤʦʞʝʤʦ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʫ 

ʢʠʩʣʦʤʫ, ʽ ʥʘʚʽʪʴ, ʫ ʥʝʡʪʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʠʩʫʪʥʽ ʽʦʥʠ Zn2+: ʧʨʠ ʨʅ=5,5 

ʢʦʥʮʝʥʪʨʘʮʽʷ [Zn2+] ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 1 ʤʦʣʴ/ʣ, ʧʨʠ ʨʅ=6 ʢʦʥʮʝʥʪʨʘʮʽʷ [Zn2+] 

ʩʪʘʥʦʚʠʪʴ 0,1 ʤʦʣʴ/ʣ, ʧʨʠ ʨʅ=6,5 ʢʦʥʮʝʥʪʨʘʮʽʷ [Zn2+] ʩʪʘʥʦʚʠʪʴ 0,01 ʤʦʣʴ/ʣ, 

ʧʨʠ ʨʅ=7 ʢʦʥʮʝʥʪʨʘʮʽʷ [Zn2+] ʩʪʘʥʦʚʠʪʴ 0,001 ʤʦʣʴ/ʣ. ʇʨʠ pH=8ï11,5 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʥʝʨʦʟʯʠʥʥʦʛʦ ʛʽʜʨʦʢʩʠʜʫ Zn(OH)2 ʽ ʫ ʩʠʣʴʥʦ 

ʣʫʞʥʦʤʫ ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʮʠʥʢ ʟʥʦʚ ʩʪʘʻ ʨʫʭʦʤʠʤ ʫ ʚʠʛʣʷʜʽ 

ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ Zn(OH)2
2-. ʇʨʠ ʨʅ=12 ʤʦʞʝ ʮʠʥʢ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʫ 

ʚʠʛʣʷʜʽ ʯʘʩʪʠʥʦʢ Zn(OH)4
2- , ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʠʭ ʙʫʜʝ 0,001 ʤʦʣʴ/ʣ. ʘ ʧʨʠ ʨʅ=13 

ï 0,1 ʤʦʣʴ/ʣ.  

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʽʛʨʘʮʽʾ ʩʧʦʣʫʢ ʮʠʥʢʫ ʧʦʙʫʜʦʚʘʥʦ ʦʢʨʝʤʦ 

ʟʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʭ ʽʦʥʽʚ [Zn(OH)n 
2-n] ʚʽʜ ʨʅ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʚʦʨʝʥʦ ʣʽʥʽʶ ʪʨʝʥʜʫ (ʨʠʩ. 4.4). ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʩʪʘʥʥʴʦʾ 

ʧʨʝʜʩʪʘʚʠʤʦ ʪʝʥʜʝʥʮʽʾ ʫ ʜʘʥʦʾ ʤʦʜʝʣʽ ʽ ʟʨʦʙʠʤʦ ʧʨʦʛʥʦʟ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʮʠʥʢʫ ʚʽʜ ʨʅ ʧʽʜʜʘʻʪʴʩʷ 

ʥʘʩʪʫʧʥʽʡ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ: 

 

lg[Zn(OH)n 
2-n]= 0,0147ÅpH3  ï 0,1267ÅpH2 ï 1,8055ÅpH + 11,044      (4.4) 

 

ɼʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʫʞʝ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʧʦʙʫʜʦʚʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-

ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʜʽʘʛʨʘʤʦʶ, ʧʨʦ ʱʦ ʛʦʚʦʨʠʪʴ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ 

R2=0,99 
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ʈʠʩʫʥʦʢ 4.4 ï ɿʘʣʝʞʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʯʘʩʪʠʥʦʢ [Zn(OH)n 
2-n]  

ʚʽʜ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜ ʚʩʽʭ ʯʘʩʪʠʥʦʢ [Zn(OH)n 
2-n] ʧʝʨʝʚʘʞʘʶʪʴ Zn2+  ʫ 

ʢʠʩʣʦʤʫ ʪʘ ʥʝʡʪʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɰʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ 

ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (4.4), ʷʢʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʨʅ = 5ς13. ʇʨʠ ʨʅ<5 ʚʝʩʴ 

ʧʨʠʩʫʪʥʽʡ ʫ ʨʦʟʯʠʥʽ ʮʠʥʢ ʙʫʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ ʫ ʚʠʛʣʷʜʽ Zn2+. 

ʇʨʠ ʨʅ=8ï11,5 ʫʪʚʦʨʶʻʪʴʩʷ ʥʝʨʦʟʯʠʥʥʠʡ Zn(OH)2, ʤʽʛʨʘʮʽʷ ʩʧʦʣʫʢ ʮʠʥʢʫ ʥʝ 

ʤʦʞʣʠʚʘ. 

ʋ ʢʠʩʣʦʤʫ ʡ ʥʝʡʪʨʘʣʴʥʦʤʫ ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʨʫʭʦʤʽ 

ʬʦʨʤʠ ʩʧʦʣʫʢ ʥʽʢʦʣʫ. ʇʨʠ ʨʅ<5 ʚʝʩʴ ʥʽʢʦʣ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ 

ʫ ʚʠʛʣʷʜʽ Ni2+, ʧʨʠ ʨʅ=5 lg[Ni2+]=0, ʪʦʙʪʦ ʢʦʥʮʝʥʪʨʘʮʽʷ [Ni2+] ʤʦʞʝ ʜʦʩʷʛʘʪʠ 1 

ʤʦʣʴ/ʣ, ʧʨʠ ʟʤʽʱʝʥʥʽ ʨʅ ʚʩʴʦʛʦ ʜʦ 5,5 ʢʦʥʮʝʥʪʨʘʮʽʷ [Ni2+] ʥʝ ʙʫʜʝ ʙʽʣʴʰʝ 0,1 

ʤʦʣʴ/ʣ, ʘ ʧʨʠ ʨʅ=6 ʢʽʣʴʢʽʩʪʴ [Ni2+] ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ 0,01 ʤʦʣʴ/ʣ (ʨʠʩ. 3.19).  

ʇʨʠ pHι8 ʩʧʦʣʫʢʠ ʥʽʢʦʣʫ ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʥʝʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ. 

ɼʣʷ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʥʦʾ ʦʮʽʥʢʠ ʱʦʜʦ ʤʽʛʨʘʮʽʾ ʘʙʦ ʥʘʢʦʧʠʯʫʚʘʥʥʷ  ʩʧʦʣʫʢ 

ʥʽʢʦʣʫ ʫ ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʧʦʙʫʜʦʚʘʥʦ ʦʢʨʝʤʦ ʟʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʭ ʽʦʥʽʚ [Ni(OH)n 
2-n] ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʚʦʨʝʥʦ ʣʽʥʽʶ 

ʪʨʝʥʜʫ (ʨʠʩ. 4.5). ɿʘʣʝʞʥʽʩʪʴ ʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʥʽʢʦʣʫ ʚʽʜ ʨʅ ʧʽʜʜʘʻʪʴʩʷ 

ʥʘʩʪʫʧʥʽʡ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ: 
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lg[Ni(OH)n 
2-n]= 0,0147ÅpH3  ï 0,1968ÅpH2 ï 1,1505ÅpH + 8,5013      (4.5) 

 

ɼʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʫʞʝ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʽʟ ʧʦʙʫʜʦʚʘʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-

ʣʦʛʘʨʠʬʤʽʯʥʦʶ ʜʽʘʛʨʘʤʦʶ, ʧʨʦ ʱʦ ʛʦʚʦʨʠʪʴ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ 

R2=0,99 

 

 

ʈʠʩʫʥʦʢ 4.5 ï  ɿʘʣʝʞʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʯʘʩʪʠʥʦʢ [Ni(OH)n 
2-n]  

ʚʽʜ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜ ʚʩʽʭ ʯʘʩʪʠʥʦʢ [Ni(OH)n 
2-n] ʧʝʨʝʚʘʞʘʶʪʴ Ni2+  ʫ 

ʢʠʩʣʦʤʫ ʪʘ ʥʝʡʪʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɰʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ 

ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (4.5), ʷʢʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʨʅ>5. ʇʨʠ ʨʅ<5 ʚʝʩʴ 

ʧʨʠʩʫʪʥʽʡ ʫ ʨʦʟʯʠʥʽ ʥʽʢʦʣ ʙʫʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ ʫ ʚʠʛʣʷʜʽ Ni2+. 

ʇʨʠ ʨʅ=8ï14 ʫʪʚʦʨʶʶʪʴʩʷ ʥʝʨʦʟʯʠʥʥʽ ʯʘʩʪʠʥʢʠ [Ni(OH)n 
2-n], ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

Ni(OH)2, ʤʽʛʨʘʮʽʷ ʩʧʦʣʫʢ ʥʽʢʦʣʫ ʥʝ ʤʦʞʣʠʚʘ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ. 

ɼʣʷ ʧʣʶʤʙʫʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ: ʧʨʠ ʨʅ<7 ʚʝʩʴ 

ʧʣʶʤʙʫʤ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ, ʧʨʠ ʨʅ=8 ʢʦʥʮʝʥʪʨʘʮʽʷ [Pb2+] 

ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ ʥʝ ʙʽʣʴʰʝ 0,01 ʤʦʣʴ/ʣ, ʪʦʙʪʦ ʧʨʠ ʟʤʽʱʝʥʥʽ ʨʅ ʫ ʙʽʣʴʰ ʣʫʞʥʫ 

ʦʙʣʘʩʪʴ ʨʽʟʢʦ ʟʤʝʥʰʫʻʪʴʩʷ ʨʦʟʯʠʥʥʽʩʪʴ ʩʧʦʣʫʢ ʧʣʶʤʙʫʤʫ. ʇʨʠ ʨʅ=9 

ʢʦʥʮʝʥʪʨʘʮʽʷ [Pb2+] ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ 10-4 ʤʦʣʴ/ʣ. ʇʨʠ ʨʅ=9ï13 ʫ ˇʨʫʥʪʦʚʦʤʫ 
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ʩʝʨʝʜʦʚʠʱʝ ʙʫʜʫʪʴ ʧʨʠʩʫʪʥʽ ʯʘʩʪʠʥʢʠ [Pb(OH)+], Pb(OH)2 ʪʘ Pb(OH)3
-, 

ʨʦʟʯʠʥʥʽʩʪʴ ʷʢʠʭ ʜʫʞʝ ʤʘʣʘ, ʪʦʙʪʦ ʫ ʩʣʘʙʦ ʣʫʞʥʦʤʫ ʪʘ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʝ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʩʧʦʣʫʢʠ ʧʣʶʤʙʫʤʫ, ʾʭ ʤʽʛʨʘʮʽʷ ʥʝʤʦʞʣʠʚʘ (ʨʠʩ. 3.20).  

ʇʦʙʫʜʦʚʘ ʟʘʣʝʞʥʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʭ ʽʦʥʽʚ [Pb(OH)n
2-n] 

ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʣʽʥʽʷ ʪʨʝʥʜʫ (ʨʠʩ. 4.6) ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʢʣʘʜʘʥʥʷ 

ʧʨʦʛʥʦʟʥʦʾ ʦʮʽʥʢʠ ʱʦʜʦ ʤʽʛʨʘʮʽʾ ʘʙʦ ʥʘʢʦʧʠʯʫʚʘʥʥʷ  ʩʧʦʣʫʢ ʧʣʶʤʙʫʤʫ ʫ 

ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʩʪʦʨʽ. ɿʘʣʝʞʥʽʩʪʴ ʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʧʣʶʤʙʫʤʫ ʚʽʜ ʨʅ 

ʧʽʜʜʘʻʪʴʩʷ ʥʘʩʪʫʧʥʽʡ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ: 

 

lg[Pb(OH)n 
2-n]= 0,0109ÅpH3  ï 0,0888ÅpH2 ï 1,891ÅpH + 13,064      (4.6) 

 

 

ʈʠʩʫʥʦʢ 4.6 ï  ɿʘʣʝʞʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʯʘʩʪʠʥʦʢ [Pb(OH)n 
2-n]  

ʚʽʜ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ R2=0,99. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜ ʚʩʽʭ ʯʘʩʪʠʥʦʢ [Pb(OH)n 
2-n] ʧʝʨʝʚʘʞʘʶʪʴ Pb2+  ʫ 

ʢʠʩʣʦʤʫ ʪʘ ʥʝʡʪʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɰʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ 

ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (4.6), ʷʢʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʨʅ>6,5. ʇʨʠ ʨʅ<6,5 ʚʝʩʴ 

ʧʨʠʩʫʪʥʽʡ ʫ ʨʦʟʯʠʥʽ ʧʣʶʤʙʫʤ ʙʫʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ ʫ ʚʠʛʣʷʜʽ 

Pb2+. ʇʨʠ ʨʅ=9ï13 ʫʪʚʦʨʶʶʪʴʩʷ ʥʝʨʦʟʯʠʥʥʽ ʯʘʩʪʠʥʢʠ [Pb(OH)n 
2-n], ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ Pb(OH)2, ʤʽʛʨʘʮʽʷ ʩʧʦʣʫʢ ʧʣʶʤʙʫʤʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
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ʡʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ. 

ʗʢ ʚʞʝ ʙʫʣʦ ʚʢʘʟʘʥʦ ʚʠʱʝ, ʫ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʝʩʴ ʧʨʠʩʫʪʥʽʡ ʫ 

ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʭʨʦʤ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ (ʨʠʩ. 3.21 ): ʧʨʠ  

ʨʅ=4 ʢʦʥʮʝʥʪʨʘʮʽʷ [Cr3+] ʤʦʞʝ ʜʦʩʪʠʛʘʪʠ 1 ʤʦʣʴ/ʣ, ʘʣʝ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʨʅ ʜʦ 5 

ʢʦʥʮʝʥʪʨʘʮʽʷ [Cr3+] ʩʪʘʥʦʚʠʪʠʤʝʪʝ ʪʽʣʴʢʠ 0,01 ʤʦʣʴ/ʣ, ʧʨʠ ʨʅ=7ï10 

ʧʝʨʝʚʘʞʘʶʪʴ ʥʝʨʦʟʯʠʥʥʽ Cr(OH)3, Cr(OH)2+ ʪʘ Cr(OH)4. ʫ ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʧʨʠ pH>9 ʧʦʯʠʥʘʶʪʴ ʫʪʚʦʨʶʚʘʪʠʩʷ ʨʦʟʯʠʥʥʽ ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʠ Cr(OH)4, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʠʭ ʧʨʠ ʨʅ=11 ʩʪʘʥʦʚʠʪʠʤʫʪʴ 0,001 ʤʦʣʴ/ʣ, ʧʨʠ ʨʅ=12 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 10 ʨʘʟʽʚ ʜʦ 0,01 ʤʦʣʴ/ʣ. 

ʇʦʙʫʜʦʚʘ ʟʘʣʝʞʥʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʭ ʽʦʥʽʚ [Cr(OH)n
3-n] 

ʚʽʜ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʣʽʥʽʷ ʪʨʝʥʜʫ (ʨʠʩ. 4.7) ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʢʣʘʜʘʥʥʷ 

ʧʨʦʛʥʦʟʥʦʾ ʦʮʽʥʢʠ ʱʦʜʦ ʤʽʛʨʘʮʽʾ ʘʙʦ ʥʘʢʦʧʠʯʫʚʘʥʥʷ ʩʧʦʣʫʢ ʭʨʦʤʫ ʫ ˇʨʫʥʪʦʚʦʤʫ 

ʧʨʦʩʪʦʨʽ. ɿʘʣʝʞʥʽʩʪʴ ʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʭʨʦʤʫ ʚʽʜ ʨʅ ʧʽʜʜʘʻʪʴʩʷ ʥʘʩʪʫʧʥʽʡ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ: 

 

lg[Cr(OH)n 
3-n]= ï0,002Åʨʅ4 +0,0599ÅpH3 ï 0,4087ÅpH2 ï 0,9691ÅpH + 6,6899  (4.7) 

ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ R2=0,99. 

 

 

ʈʠʩʫʥʦʢ 4.7 ï  ɿʘʣʝʞʥʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʨʦʟʯʠʥʥʠʭ ʯʘʩʪʠʥʦʢ [Cr(OH)n 
3-n]  

ʚʽʜ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜ ʚʩʽʭ ʯʘʩʪʠʥʦʢ [Cr(OH)n
3-n] ʧʝʨʝʚʘʞʘʶʪʴ Cr3+  ʫ ʢʠʩʣʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ɰʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ (4.7), 

ʷʢʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʨʅ>4. ʇʨʠ ʨʅ<4 ʚʝʩʴ ʧʨʠʩʫʪʥʽʡ ʫ ʨʦʟʯʠʥʽ ʭʨʦʤ ʙʫʜʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ ʫ ʚʠʛʣʷʜʽ Cr3+. ʇʨʠ ʨʅ=7ï10 ʫʪʚʦʨʶʶʪʴʩʷ 

ʥʝʨʦʟʯʠʥʥʽ ʯʘʩʪʠʥʢʠ [Cr(OH)n
3-n], ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ Cr(OH)3, ʤʽʛʨʘʮʽʷ ʩʧʦʣʫʢ 

ʭʨʦʤʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʡʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ, ʪʽʣʴʢʠ ʫ ʜʫʞʝ 

ʣʫʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʭʨʦʤ ʟʥʦʚʫ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʦʟʯʠʥʥʫ ʬʦʨʤʫ ʫ ʚʠʛʣʷʜʽ 

ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʭ ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ ʟ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʛʽʜʨʦʢʩʠʜ ʽʦʥʽʚ. 

 

4.2 ʇʨʦʛʥʦʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʝʦʭʽʤʽʯʥʠʭ ʬʦʨʤ ʩʧʦʣʫʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (ʥʘ ʧʨʠʢʣʘʜʽ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ) 

 

ʅʘʚʝʜʝʥʽ ʫ 4.1 ʨʦʟʨʘʭʫʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ ʤʽʛʨʘʮʽʡʥʠʭ ʛʝʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʥʘʤʠ ʙʫʣʠ 

ʫʧʦʨʷʜʢʦʚʘʥʽ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ (ʪʘʙʣ. 4.1) ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ 

ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʦʾ ʛʝʦʭʽʤʽʯʥʦʾ ʤʽʛʨʘʮʽʾ (ʘʢʫʤʫʣʷʮʽʾ) ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʭʥʦʛʝʥʥʦ-ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʧʽʩʣʷ ʧʦʞʝʞ [38, 

40, 343, 344]. ʈʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʢʘʨʪʦʩʭʝʤʫ ˇʨʫʥʪʽʚ, 

ʷʢʫ ʦʪʨʠʤʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʢʘʨʪʠ ˇʨʫʥʪʽʚ ʋʢʨʘʾʥʠ [138], 

ʧʦʨʽʚʥʷʥʥʷ ʷʢʦʾ ʟ ʘʪʣʘʩʦʤ ˇʨʫʥʪʽʚ [14] ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʜʝʪʘʣʴʥʦ ʚʠʚʯʠʪʠ 

ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ ʨʝʛʽʦʥʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʢʠʩʣʦʪʥʽʩʪʴ. ʇʦʢʘʟʥʠʢ ʨʅ ˇʨʫʥʪʽʚ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʘʨʽʶʻ ʚʽʜ 4,5 ʜʦ 9,6 (ʪʘʙʣ. 4.2). 

ɼʣʷ ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʠʭ ʣʫʯʥʠʭ ˇʨʫʥʪʽʚ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʝ ʨʅ>9, 

ʤʽʛʨʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ɺʄ ʧʽʩʣʷ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʽʷʢʠʤ ʯʠʥʦʤ 

ʥʝ ʟʤʽʥʠʪʴʩʷ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʩʧʦʣʫʢ ɺʄ ʫ ˇʨʫʥʪʽ. 

ʅʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʦ, ʱʦ ʜʣʷ ˇʨʫʥʪʽʚ ʦʧʽʜʟʦʣʝʥʠʭ ʪʝʤʥʦ-ʩʽʨʠʭ, ʯʦʨʥʦʟʝʤʽʚ 

ʦʧʽʜʟʦʣʝʥʠʭ (ʟ ʨʅ ʙʣʠʟʴʢʦʾ ʜʦ ʥʝʡʪʨʘʣʴʥʦʾ) ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʫʪʚʦʨʝʥʥʷ 

ʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ɺʄ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ ʤʽʛʨʘʮʽʾ ʫ ˇʨʫʥʪʽ ʘʙʦ 
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ʥʘʜʭʦʜʞʝʥʥʷ ʽ ʘʢʫʤʫʣʷʮʽʾ ʾʭ ʫ ʨʦʩʣʠʥʘʭ. ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ ʧʦʞʝʞʽ ʨʅ ʤʦʞʝ ʙʫʪʠ 

ʟʙʽʣʴʰʝʥʦ ʜʦ 7,5ï7,8, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʨʦʟʯʠʥʥʦʩʪʽ ʩʧʦʣʫʢ ɺʄ ʪʘ ʾʭ 

ʘʢʫʤʫʣʷʮʽʶ ʫ ˇʨʫʥʪʽ. ɼʘʥʽ ˇʨʫʥʪʠ ʥʘʡʙʽʣʴʰʝ ʨʦʟʪʘʰʦʚʘʥ ̔ ʫ ɾʦʚʪʥʝʚʦʤʫ 

ʣʽʩʛʦʩʧʽ.  

ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʨʝʛʨʘʜʦʚʘʥʠʭ ʯʦʨʥʦʟʝʤʽʚ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥ ̔ʥʘ ʧʽʚʥʦʯʽ ʪʘ ʧʽʚʥʽʯʥʦʤʫ ʩʭʦʜʽ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ɻʫʪʷʥʩʴʢʠʡ, 

ʂʫʧôʷʥʩʴʢʠʡ, ɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧ).  

ʊʘʢʠʡ ʧʨʦʛʥʦʟ ʤʦʞʥʘ ʥʘʜʘʪʠ ʽ ʜʣʷ ʯʦʨʥʦʟʝʤʽʚ ʟʚʠʯʘʡʥʠʭ ʥʘ ʣʝʩʦʚʠʭ 

ʧʦʨʦʜʘʭ, ʷʢʽ ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 

(ɹʘʣʘʢʣʽʡʩʴʢʠʡ, ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ, ɯʟʶʤʩʴʢʠʡ, ɹʣʠʟʥʶʢʽʚʩʴʢʠʡ ʣʽʩʛʦʩʧʠ). 

 

 

 



 

ʊʘʙʣʠʮʷ 4.1 ï ɿʚʝʜʝʥʘ ʪʘʙʣʠʮʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʛʥʦʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ ʛʝʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ  

 

ʤʝʪʘʣ 

ʈʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ʤʝʪʘʣʽʚ ʚʽʜ 
ʨʅ ̌ʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʋʤʦʚʠ 
ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʨʽʚʥʷʥʥʷ 

ʇʨʠʤʽʪʢʘ. ʋʤʦʚʠ ʤʽʛʨʘʮʽʾ ʘʙʦ ʥʘʢʦʧʠʯʝʥʥʷ 
ʤʝʪʘʣʫ 

Cu lg[Cu(OH)n
2-n]=0,007ÅpH3  ï 0,009ÅpH2 ï2,22ÅpH + 9, 25       ʨʅ >3 

ʇʨʠ ʨʅ<3 ʚʝʩʴ ʢʫʧʨʫʤ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ Cu2+ 

ʇʨʠ ʨʅ=7-14 ʚʝʩʴ ʢʫʨʧʫʤ ʘʢʫʤʫʣʶʻʪʴʩʷ ʫ 
ˇʨʫʥʪʽ ʫ ʥʝʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ 

Fe(ɯɯ) lg[Fe(OH)n 
2-n]=0,008ÅpH3  ï 0,07ÅpH2 ï 1,91ÅpH + 13,05       ʨʅ >6,5 

ʇʨʠ ʨʅ<6,5 ʚʝʩʴ ʬʝʨʫʤ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ Fe2+ 

ʇʨʠ ʨʅÓ9,5 ʚʝʩʴ ʧʨʠʩʫʪʥʽʡ ʬʝʨʫʤ (ɯɯ) 
ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʬʦʨʤʽ ʥʝʨʦʟʯʠʥʥʦʛʦ Fe(OH)2. 

Fe(ɯɯɯ) lg[Fe(OH)n 
3-n]= ï0,01ÅpH3  + 0,33ÅpH2 ï 3,48ÅpH + 5,27 ʨʅ > 2 

ʇʨʠ ʨʅ<2 ʚʝʩʴ ʬʝʨʫʤ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ Fe3+ 

ʇʨʠ ʨʅÓ5 ʬʝʨʫʤ (ɯIɯ) ʘʢʫʤʫʣʶʻʪʴʩʷ ʫ ˇʨʫʥʪʽ 

Zn 
lg[Zn(OH)n 

2-n]= 0,015ÅpH3  ï 0,13ÅpH2 ï 1,81ÅpH + 11,04       

 
ʨʅ = 5é13 

ʇʨʠ ʨʅ<5 ʚʝʩʴ ʮʠʥʢ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ ʫ 
ʚʠʛʣʷʜʽ  Zn2+ 

ʇʨʠ ʨʅ>13 ʮʠʥʢ ʨʦʟʯʠʥʶʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷ 
ʛʽʜʨʦʢʩʦʢʦʤʧʣʝʢʩʽʚ   

Ni 
lg[Ni(OH)n 

2-n]= 0,015ÅpH3  ï 0,20ÅpH2 ï 1,15ÅpH + 8,50 

 
ʨʅ>5 

ʇʨʠ ʨʅ<5 ʥʽʢʦʣ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ  Ni2+.  

ʇʨʠ ʨʅ=8ï14 ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʥʽʢʦʣʫ 
ʫ ˇʨʫʥʪʽ 

Pb 
lg[Pb(OH)n 

2-n]= 0,011ÅpH3  ï 0,089ÅpH2 ï 1,89ÅpH + 13,06 

 
ʨʅ>6,5 

ʇʨʠ ʨʅ<6,5 ʧʣʶʤʙʫʤ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ Pb2+.  

ʇʨʠ ʨʅ=9ï13 ʚʝʩʴ ʧʣʶʤʙʫʤ ʘʢʫʤʫʣʶʻʪʴʩʷ ʫ 
ˇʨʫʥʪʽ 

Cr lg[Cr(OH)n 
3-n]= ï0,002Åʨʅ4 +0,06ÅpH3 ï 0,41ÅpH2 ï 0,97ÅpH + 6,69   ʨʅ>4 

ʇʨʠ ʨʅ<4 ʚʝʩʴ ʭʨʦʤ ʫ ʨʦʟʯʠʥʥʽʡ ʬʦʨʤʽ Cr3+.  

ʇʨʠ ʨʅ=7ï10 ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʘʢʫʤʫʣʷʮʽʷ 

 2
4

6 
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ʊʘʙʣʠʮʷ 4.2 ï ʂʠʩʣʦʪʥʽʩʪʴ ˇʨʫʥʪʽʚ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ˆʨʫʥʪ ʨʅ ˆʨʫʥʪ ʨʅ 

ɼʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ 

ˇʨʫʥʪʠ 

4,6ï5,7 ʏʦʨʥʦʟʝʤʠ ʟʚʠʯʘʡʥʽ ʥʘ ʣʝʩʦʚʠʭ 

ʧʦʨʦʜʘʭ: 

 

ʆʧʽʜʟʦʣʝʥʽ ˇʨʫʥʪʠ:          ʩʝʨʝʜʥʴʦ ʛʫʤʫʩʥʽ 6,9ï7,2 

        ʩʽʨʽ 4,5ï5,1         ʤʘʣʦ ʛʫʤʫʩʥʽ 7,2ï7,3 

        ʪʝʤʥʦ-ʩʽʨʽ 6,8ï7,0 ʏʦʨʥʦʟʝʤʠ ʟʘʣʠʰʢʦʚʦ-

ʩʦʣʦʥʮʶʚʘʪʽ ʥʘ ʣʝʩʦʚʠʭ ʧʦʨʦʜʘʭ 

6,9ï7,6 

ʯʦʨʥʦʟʝʤʠ               

ʦʧʽʜʟʦʣʝʥʽ 

7,0ï7,1 ʃʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʽ ˇʨʫʥʪʠ 9,5ï9,6 

ʈʝʛʨʘʜʦʚʘʥʽ ˇʨʫʥʪʠ 7,2 ʃʫʯʥʽ ˇʨʫʥʪʠ 9,5ï9,6 

ʏʦʨʥʦʟʝʤʠ ʛʣʠʙʦʢʽ  

ʥʘ ʣʝʩʦʚʠʭ ʧʦʨʦʜʘʭ 

6,7ï6,8 ɼʝʨʥʦʚʽ ˇʨʫʥʪʠ 5,7ï6,7 
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ʈʠʩʫʥʦʢ 4.8 ï ɻʝʦʭʽʤʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ɺʄ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʥʘ ʧʨʠʢʣʘʜʽ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ). 
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ʃʝʛʝʥʜʘ ʜʦ ʨʠʩ. 4.8. (ɻʝʦʭʽʤʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʽʜ ʚʧʣʠʚʦʤ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʥʘ ʧʨʠʢʣʘʜʽ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ)) 

  

 

 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ 

ʧʦʚʝʜʽʥʢʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʷʢʽ ʢʦʨʠʩʥʽ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʥʦʾ ʦʮʽʥʢʠ ʾʭ 

ʛʝʦʭʽʤʽʯʥʦʾ ʤʽʛʨʘʮʽʾ ʪʘ ʘʢʫʤʫʣʷʮʽʾ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʛʦʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʫʤʦʚʠ 

ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʽ ʤʽʛʨʘʮʽʾ ʩʧʦʣʫʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʚʠʚʝʜʝʥʦ ʨʽʚʥʷʥʥʷ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʫʭʦʤʠʭ ʬʦʨʤ ʩʧʦʣʫʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʪʘʙʣ. 4.1).  

ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʦʙʫʜʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʠʭ 

ʜʽʘʛʨʘʤ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʨʽʚʥʦʚʘʞʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʽʟʥʠʭ ʩʧʦʣʫʢ 

ɺʄ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʇʦʙʫʜʦʚʘʥʘ ʢʘʨʪʦʩʭʝʤʘ ʛʝʦʭʽʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɺʄ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥ ̔ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʜʝʪʘʣʽʟʫʚʘʪʠ ʤʽʛʨʘʮʽʡʥʫ 

ʟʜʘʪʥʽʩʪʴ ɺʄ ʪʘ ʥʘʜʘʪʠ ʧʨʦʛʥʦʟ ʾʭ ʧʦʚʝʜʽʥʢʠ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʽʩʣʷ ʧʦʞʝʞ. 

ʇʦʜʽʙʥ ̔ ʢʘʨʪʦʩʭʝʤʠ ʤʦʞʣʠʚʦ ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ ʥʘ ʽʥʰʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ, ʱʦ 

ʟʘʟʥʘʶʪʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 
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4.3 ʈʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ 

ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ 

 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ ʚ ʤʦʜʝʣʶʚʘʥʥʽ ʧʦʞʝʞ ʫ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ, ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʨʘʟʽ ʜʝʥʴ ʚʽʜʩʫʪʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ, ʱʦ ʚʨʘʭʦʚʫʚʘʣʠ ʙ ̔ʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʦʛʝʦʩʠʩʪʝʤ ʪʘ ʾʭʥ ̒

ʚʽʜʪʚʦʨʝʥʥʷ ʧʽʩʣʷ ʚʧʣʠʚʫ ʅʉ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [51, 64, 263]. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚ, ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ, ʱʦ ʚʨʘʭʦʚʫʚʘʣʘ ʙ ʚʧʣʠʚ ʛʨʫʧʠ 

ʯʠʥʥʠʢʽʚ (ʧʣʦʱʘ ʧʦʞʝʞ Y1, ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ Y2, ʚʪʨʘʪʫ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʽ ʧʨʠ ʜʽʾ 

ʚʦʛʥʶ Y3, ʜʠʥʘʤʽʢʫ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ Y4, ʪʦʱʦ) ʥʘ ʨʝʣʘʢʩʽʶ 

ʝʢʦʛʝʦʩʠʩʪʝʤ. ʇʦʢʘʟʦʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʨʝʣʘʢʩʽʾ (ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ) ʚʠʙʨʘʥʦ 

ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ F (ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʄʘʨʛʘʣʝʬʘ) 

ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʦʢ, ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʧʦʞʝʞ ʫ ʧʦʨʽʚʥʷʥʥʽ ʜʦ ʚʠʜʦʚʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ (ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʄʘʨʛʘʣʝʬʘ) ʬʦʥʦʚʠʭ ʜʽʣʷʥʦʢ, ʷʢʽ ʥʝ ʟʘʟʥʘʣʠ 

ʜʽʾ ʚʦʛʥʶ (ʫ ʚʽʜʩʦʪʢʘʭ). ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʪʷʛʦʤ 2008 ï 2017 ʨʨ. 

ʫ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʧʨʦʡʜʝʥʦʾ ʚʦʛʥʝʤ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ [225]. 

ɺʽʜʧʦʚʽʜʥʘ ʨʝʛʨʝʩʽʷ ʻ ʩʫʪʪʻʚʦ ʥʝʣʽʥʽʡʥʦʶ, ʧʨʠʯʦʤʫ ʟʘ ʚʩʽʤʘ ʯʠʥʥʠʢʘʤʠ 

ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ.  

ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʫ ʨʝʛʨʝʩʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ: 

 

n

n

n

Y

A

Y

A

Y

A

Y

A
AF

aaaa
...

321

3

3

2

2

1

1
0 ++++= ,                                 (4.8) 

 

ʜʝ F ï ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ ʝʢʦʛʝʦʩʠʩʪʝʤ;  

A1, A2 ,A3,é, An ï ʥʝʚʽʜʦʤʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ;  

Y1, Y2, Y3,é,Yn ï ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ; 

ɿʘ ʫʤʦʚʠ ʚʚʝʜʝʥʥʷ ʥʦʚʠʭ ʧʝʨʝʤʽʥʥʠʭ (ʯʠʥʥʠʢʽʚ): 
i

ii YX
a-

= , (ʽ = 1,é, n), 

ʨʝʛʨʝʩʽʷ ʩʪʘʻ ʣʽʥʽʡʥʦʶ: 
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F = A0 + A1X1 + A2X2 + A3X3 + éAnXn,                                   (4.9) 

 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ɸ̔ (  ̔ = 0,é, n) ʚʠʢʦʨʠʩʪʘʥʦ 

ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʪʘ ʥʘʷʚʥʫ ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʍʆʋʃʄɻ, ʽ 

ʟʚʽʩʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʄʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ MathCAD. 

ɺʚʽʚʰʠ ʧʨʷʤʦʢʫʪʥʫ ʤʘʪʨʠʮʶ X = {Xij} ( i =  1,é, n; j = 0,é, m) 

Xio = 1; 
j

ijij YX
a-

= , ( i = 1,é, n; j =1,é, m) 

ʆʧʝʨʘʪʦʨ ʤʝʪʦʜʘ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʚʝʢʪʦʨ:  

 

A
ĔC
 = (Ą0 + Ą1 + Ą2 + Ą3,é, Ąn)T,                                    (4.10) 

 

ʦʧʪʠʤʘʣʴʥʠʡ ʟ ʧʦʛʣʷʜʫ ʤʝʪʦʜʘ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ:  

 

FXXXA TT
CC

1)(
Ĕ -= ,                                            (4.11) 

 

ʜʝ F
C

= (38,4; 29,6; 23,4; 49,8; 36,2; 39,8)ʊ ï ʚʝʢʪʦʨ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ (%) ʟʘ 6 

ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʦʜʠʥʠʮʷʤʠ (ʣʽʩʛʦʩʧʘʤʠ). 

ʋ ʧʽʜʩʫʤʢʫ ʦʪʨʠʤʫʻʤʦ ʚʝʢʪʦʨ ʢʦʝʬʽʮʽʻʥʪʽʚ: 

 

ʊɸ
ĔC

= (-36,047; -19,104; 102,82; 52,263; - 0,083)ʊ 

 

ʇʦʢʘʟʥʠʢʠ Ŭj (j = 1,é, n), ʦʙʠʨʘʣʠʩʴ ʽʟ ʫʤʦʚʠ ʤʽʥʽʤʽʟʘʮʽʾ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ 

ʥʝʫʚôʷʟʦʢ ʚ ʟʘʜʘʥʠʭ ʪʦʯʢʘʭ: 

 

ä
=

Ý-=D
6

6

2 min))
Ĕ

((
i

ii AXF
C

                                            (4.12) 
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʤʦ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ: 

 

Ŭ1 = 0,1; Ŭ2  = 0,3; Ŭ3 = 0,2; Ŭ4 = 3; 

 

ɺʽʜʧʦʚʽʜʥʘ ʥʝʫʚôʷʟʦʢ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʣʘ ʚʝʣʠʯʠʥʫ å 3% 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʨʝʛʨʝʩʽʾ ʚʠʨʘʭʦʚʫʚʘʚʩʷ ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: 

 

2
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-
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=
,                                          (4.13) 

nn AXF )
Ĕ

(1
C

= , ä
=

=
6

16

1

i

iFF ,  

ʜʝ Fi ï ʚʠʭʽʜʥʽ ʜʘʥʽ; F1i ï ʜʘʥʽ, ʚʠʨʘʭʫʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʚ̔ ʦʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ R2 = 

0,993, ʱʦ ʚʢʘʟʫʻ ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʡ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ɼʣʷ ʙʽʣʴʰ ʧʨʝʜʤʝʪʥʦʛʦ ʘʥʘʣʽʟʫ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʽʨʯʠʭ 

ʤ̔ʦʚʽʨʥʦʩʪʝʡ, ʤʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʫʩʝʨʝʜʥʝʥʽ ʜʘʥʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʾʭʥ ̔ ʥʘʩʣʽʜʢʽʚ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ 

ʧʦʪʨʽʙʥʦ ʦʮʽʥʠʪʠ ʩʝʨʝʜʥʶ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ (ʨʝʣʘʢʩʽʶ) ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʧʨʠ 

ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʥʷʭ: 

- ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʧʦʞʝʞʽ Y10 = S0 = 20 ʛʘ; 

- ʩʝʨʝʜʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʟʘ ʨʽʢ Y20 = N0 = 30; 

- ʩʝʨʝʜʥʽʡ ʚʪʨʘʪʽ ʛʫʤʫʩʫ (%) ʫ ˇʨʫʥʪʽ ʚʥʘʩʣʽʜʦʢ ʧʦʞʝʞ Y30 = ʍ0 = 1; 

- ʩʝʨʝʜʥʽʡ ʜʠʥʘʤʽʯʥʦʩʪʽ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʅ Y40 = y0 = 0,5. 

ʈʦʟʨʘʭʫʻʤʦ ʪʦʯʢʦʚʠʡ ʧʨʦʛʥʦʟ. ʇʦʧʝʨʝʜʥʴʦ ʦʙʯʠʩʣʠʤʦ  

j

jojo YX
a-

= , (j = 1,é, 4), ʧʨʠ ʮʴʦʤʫ ʍ00 =1. 

ʈʦʟʨʘʭʫʻʤʦ ʩʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ, ʷʢʠʡ ʽ ʻ ʪʦʯʢʦʚʠʤ ʧʨʦʛʥʦʟʦʤ: 
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AXF
T Ĕ

00

CC
=                                                          (4.14) 

 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ F0 = 38,45 

ɺʚʽʚʰʠ ʢʨʠʪʝʨʽʡ: 
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= , ʜʝ                                              (4.15) 
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)1(

 ï ʥʝʟʤʽʱʝʥʘ ʦʮʽʥʢʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ 

ʘʧʨʦʢʩʠʤʘʮʽʾ. ɺʝʣʠʯʠʥʘ t ʟʘʜʦʚʦʣʴʥʷʻ t ï ʨʦʟʧʦʜʽʣʫ ʉʪʴʶʜʝʥʪʘ ʟ n ï m 

ʩʪʫʧʝʥʷʤʠ ʩʚʦʙʦʜʠ. ʋ ʥʘʚʝʜʝʥʦʤʫ ʚʠʧʘʜʢʫ n = 6 ï ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ 

ʩʧʦʩʪʝʨʝʞʝʥʴ; m = 5 ï ʢʽʣʴʢʽʩʪʴ ʥʝʚʽʜʦʤʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. ɺʨʘʭʦʚʫʶʯʠ 

ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ ʦʮʽʥʢʠ, ʦʪʨʠʤʫʻʤʦ 100 (1ïŮ)% ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʜʣʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʧʨʦʛʥʦʟʫ M(F0): 
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-=D ï ʧʦʭʠʙʢʘ ʧʨʦʛʥʦʟʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʜʚʦʩʪʦʨʦʥʥʽʩʪʴ ʢʨʠʪʝʨʽʶ, 
2
et  ï ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ 

ʉʪʴʶʜʝʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 100 (1ïŮ)% ʜʦʚʽʨʯʠʡ ʡʤʦʚʽʨʥʦʩʪʽ. 

ʋ ʥʘʚʝʜʝʥʦʤʫ ʧʨʠʢʣʘʜʽ t0,025 = 12,706; t0,05 = 6,314  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟ ʡʤʦʚʽʨʥʽʩʪʶ 0,95 

ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʧʨʦʛʥʦʟʥʦʛʦ ʟʥʘʯʝʥʥʷ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʽʥʪʝʨʚʘʣʽ:  

 

23,49 < M(F0) < 53,42 

 

ʄʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʟ ʡʤʦʚʽʨʥʽʩʪʶ 0,9 ï 31,02 < M(F0) < 45,89. 
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ʆʪʞʝ, ʘʥʘʣʽʟʫʶʯʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ (ʨʝʣʘʢʩʽʶ) ʝʢʦʛʝʦʩʠʩʪʝʤ ʭʚʦʡʥʠʭ ʣʽʩʽʚ 

ʤʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʪʘ ʾʭ ʧʝʨʽʦʜʠʯʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʚʪʨʘʪʠ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ 

ʚʥʘʩʣʽʜʦʢ ʪʝʨʤʽʯʥʦʾ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ (ʟʘ ʬʦʨʤʫʣʘʤʠ 4.9, 4.10) ʧʦʙʫʜʦʚʘʥʦ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ 

ʜʣʷ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ (ʨʝʣʘʢʩʽʾ) ʝʢʦʛʝʦʩʠʩʪʝʤ ʥʘ ʧʨʠʢʣʘʜʽ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʄʘʨʛʘʣʝʬʘ ʜʣʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʪʝʧʽʚ (ʦʩʪʝʧʥʝʥʠʭ ʣʫʢ)  ̔ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ 

ʝʢʦʛʝʦʩʠʩʪʝʤ (ɼʦʜʘʪʦʢ ɾ). 

ʆʜʥʘʢ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʚʠʢʦʨʠʩʪʘʥʦ ʣʠʰʝ ʜʚʘ ʧʦʢʘʟʥʠʢʘ, 

ʪʦʤʫ Y1 ï ʚʽʜʧʦʚʽʜʘʻ ʚʪʨʘʪʽ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʩʪʝʧʦʚʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʚʥʘʩʣʽʜʦʢ ʧʽʨʦʛʝʥʥʦʾ ʜʽʾ ʚʦʛʥʶ; Y2 ï ʟʤʽʥʘ ʧʦʢʘʟʥʠʢʘ ʨʅ. ʇʨʠ ʮʴʦʤʫ ʘʥʘʣʽʟ 

ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʜʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʯʦʪʠʨʴʦʭ ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʢʘʭ (N = 

4 ï ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ; M = 3 ï ʢʽʣʴʢʽʩʪʴ ʥʝʚʽʜʦʤʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ).  

ʋ ʥʘʩʣʽʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʘ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ, ʦʪʨʠʤʘʥʦ ʟʥʘʯʝʥʥʷ 

ʚʝʢʪʦʨʘ ʢʦʝʬʽʮʽʻʥʪʽʚ: ʊɸ
ĔC

= (73,87; 0,1; 1,66)ʊ 

ɹʫʣʦ ʦʙʨʘʥʦ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: Ŭ1 = 5; Ŭ2  = 1; 

ɿʥʘʯʝʥʥʷ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ ʥʝʫʚôʷʟʦʢ: ȹ = 4,7% 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 =  0,773 

ɼʣʷ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʢʣʘʣʦ ʜʝʱʦ ʤʝʥʰʝ, ʥʽʞ ʜʣʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ̔ ʚʽʜʩʫʪʥʽʩʪʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. 

ʆʜʥʘʢ ʡʦʛʦ ʚʝʣʠʯʠʥʠ ʜʦʩʠʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʥ ̫ʧʨʦʛʥʦʟʫ.  

ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʦʙʨʘʥʠʡ ʚʝʢʪʦʨ ʧʨʦʛʥʦʟʥʠʭ ʟʥʘʯʝʥʴ: =Y
C

(0,75; 0,25). 

ʆʪʞʝ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ (ʨʝʣʘʢʩʽʶ) ʝʢʦʛʝʦʩʠʩʪʝʤ, ʢʦʣʠ ʚʪʨʘʪʠ 

ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʚʥʘʩʣʽʜʦʢ ʧʦʞʝʞʽ ʩʪʘʥʦʚʣʷʪʴ ʚʝʣʠʯʠʥʫ Y10 = 0,75, ʧʨʠ ʟʤʽʥ ̔

ʨʅ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʻ Y20 = 0,25. 

 

j

jojo YX
a-

= , (j = 1; 2), ʧʨʠ ʮʴʦʤʫ ʍ00 =1. 

 

ʈʦʟʨʘʭʫʻʤʦ ʩʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ, ʷʢʠʡ ʽ ʻ ʪʦʯʢʦʚʠʤ ʧʨʦʛʥʦʟʦʤ: 
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ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ, 

ʦʪʨʠʤʫʻʤʦ ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ (4.14). 

ɼʣʷ ʡʤʦʚʽʨʥʦʩʪʽ 0,95 ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 62,38 < M(F0) < 99,5; 

ɼʣʷ ʡʤʦʚʽʨʥʦʩʪʽ 0,9 ï 71,7 < M(F0) < 90,15 

ʉʣʽʜ ʚʢʘʟʘʪʠ, ʱʦ ʜʣʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʪʝʧʽʚ  ̔ʦʩʪʝʧʥʝʥʠʭ ʣʫʢ ʢʦʨʝʣʷʮʽʷ ʤʽʞ 

ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʡ ʟʤʽʥʘʤʠ ʧʘʨʘʤʝʪʨʘ ʢʠʩʣʦʪʥʦ-

ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ ʚʠʱʘ, ʥʽʞ ʤʽʞ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʪʘ ʚʪʨʘʪʘʤʠ ʛʫʤʫʩʫ. 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʩʪʝʧʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ, 

ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʢʦʨʝʣʷʮʽʾ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ ʚʪʨʘʪʘʤʠ ʛʫʤʫʩʫ ʡ ʟʤ̔ʥʽ 

ʧʦʢʘʟʥʠʢʘ ʨʅ. 

ʆʜʝʨʞʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʪʘʥʦʚʣʷʪʴ ʊɸ
ĔC

= (87,58; 2,91; 0,029)ʊ. 

ʅʘʤʠ ʚʠʙʨʘʥʦ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: Ŭ1 = 0,7; Ŭ2  = 2; 

ɿʥʘʯʝʥʥʷ ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ ʥʝʚôʷʟʥʦʩʪʝʡ: ȹ = 0,96% 

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ: R2 =  0,928. 

ʆʙʯʠʩʣʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʝʩʪʠ ʧʨʦʛʥʦʟ. ɼʣʷ ʮʴʦʛʦ ʜʦʧʫʩʢʘʻʤʦ, ʱʦ ʧʨʠ 

ʧʦʞʝʞʽ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʽ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʪʨʘʪʠ ʛʫʤʫʩʫ 

ʩʪʘʥʦʚʠʣʠ 0,35%; ʟʤʽʥʘ ʨʅ ï 0,3. ʆʪʞʝ, =Y
C

(0,75; 0,25). 

ɿʛʽʜʥʦ ʟ ʧʨʦʚʝʜʝʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ (4.14), 

ʦʜʝʨʞʫʻʤʦ ʟʥʘʯʝʥʥʷ ʪʦʯʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫ (F0 å94%). 

ʇʦ ʘʥʘʣʦʛʽʾ ʜʦ ʧʝʨʚʠʥʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʪʘ 

ʩʪʝʧʽʚ, ʦʜʝʨʞʫʻʤʦ ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ (4.14). 

ɼʣʷ ʡʤʦʚʽʨʥʦʩʪʽ 0,95 ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʘʶʪʴ 85,53 < M(F0) < 100; 

ɼʣʷ ʡʤʦʚʽʨʥʦʩʪʽ 0,9 ï 89,78 < M(F0) < 98,17 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʦʨʝʣʷʮʽʷ ʜʣʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʚʠʷʚʣʝʥʘ ʤʽʞ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʚʪʨʘʪʘʤʠ 

ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ ʟʛʦʨʷʥʥʷ ʧʨʠ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. 
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ɸʥʘʣʽʟʫʶʯʠ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ɸ
ĔC
, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ ʚʠʜʦʚʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ F (ʚʠʜʦʚʦʛʦ 

ʙʘʛʘʪʩʪʚʘ ʄʘʨʛʘʣʝʬʘ) ʝʢʦʛʝʦʩʠʩʪʝʤ ʭʚʦʡʥʠʭ (ʩʦʩʥʦʚʠʭ) ʣʽʩʽʚ ʫ ʤʝʞʘʭ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʪʘ ʾʭ ʧʝʨʽʦʜʠʯʥʽʩʪʴ, ʘ ʱʝ 

ʚʪʨʘʪʠ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʫʥʘʩʣʽʜʦʢ ʪʝʨʤʽʯʥʦʾ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. ɼʣʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʪʝʧʽʚ  ̔ʦʩʪʝʧʥʝʥʠʭ ʣʫʢ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʚʠʜʦʚʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʘ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ ʙʽʣʴʰʘ, ʥʽʞ ʤʽʞ 

ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʪʘ ʚʪʨʘʪʘʤʠ ʛʫʤʫʩʫ. ʅʘʡʙʽʣʴʰʘ ʢʦʨʝʣʷʮʽʷ ʜʣʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʚʠʷʚʣʝʥʘ ʤʽʞ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʚʪʨʘʪʦ  ʁ

ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ ʟʛʦʨʷʥʥʷ ʧʨʠ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ (ʨʠʩ. 

4.9). 

 

 
ʈʠʩʫʥʦʢ 4.9 ï ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʽʜ 

ʧʽʨʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʨʽʟʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ. 

 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʥʫʪʦʾ ʧʨʦʙʣʝʤʠ, ʟ ʥʘʦhʛʦ ʧʦʛʣʷʜʫ, ʧʦʚʠʥʥʽ 

ʚʨʘʭʦʚʫʚʘʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʯʠʩʣʦ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 
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ʩʝʨʝʜʦʚʠʱʘ (ʧʨʠʤʽʨʦʤ, ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʜʦʙʦʚʠʡ ʩʪʘʥ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʪʦʱʦ) ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. 

 

4.4 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 4 

 

1. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʢʦʤʧʣʝʢʩʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʽʚ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʦʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʠ ʛʝʦʭʽʤʽʯʥʠʭ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʫ ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ 

ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʆʪʨʠʤʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʘʜʝʢʚʘʪʥʽ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʥʦʾ ʦʮʽʥʢʠ ʾʭ ʛʝʦʭʽʤʽʯʥʦʾ ʤʽʛʨʘʮʽʾ ʪʘ 

ʘʢʫʤʫʣʷʮʽʾ ʚ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʛʦʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʫʤʦʚʠ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʽ ʤʽʛʨʘʮʽʾ ʩʧʦʣʫʢ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʚʠʚʝʜʝʥʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʫʭʦʤʠʭ ʬʦʨʤ 

ʩʧʦʣʫʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʦʙʫʜʦʚʽ 

ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʜʽʘʛʨʘʤ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʫʪʚʦʨʝʥʥʷ 

ʨʽʚʥʦʚʘʞʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʽʟʥʠʭ ʩʧʦʣʫʢ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʘʢʪʠʚʥʫ ʤʽʛʨʘʮʽʡʥʫ 

ʟʜʘʪʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʢʠʩʣʦʛʦ ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘʟʚʠʯʘʡ, ʻ 

ʭʘʨʘʢʪʝʨʥʠʤ ʫ ʧʽʩʣʷʧʦʞʝʞʥʠʡ ʧʝʨʽʦʜ 

2. ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʷʢʽ ʢʦʨʠʩʥʽ 

ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʥʦʾ ʦʮʽʥʢʠ ʾʭ ʛʝʦʭʽʤʽʯʥʦʾ ʤʽʛʨʘʮʽʾ ʪʘ ʘʢʫʤʫʣʷʮʽʾ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʛʦʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʫʤʦʚʠ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʽ ʤʽʛʨʘʮʽʾ ʩʧʦʣʫʢ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ, ʚʠʚʝʜʝʥʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʫʭʦʤʠʭ ʬʦʨʤ ʩʧʦʣʫʢ 

ɺʄ.  

ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʦʙʫʜʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦ-ʣʦʛʘʨʠʬʤʽʯʥʠʭ 

ʜʽʘʛʨʘʤ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʨʽʚʥʦʚʘʞʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʽʟʥʠʭ ʩʧʦʣʫʢ 

ɺʄ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 
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ʇʦʙʫʜʦʚʘʥʘ ʢʘʨʪʦʩʭʝʤʘ ʘʢʪʠʚʥʦʩʪʽ ʛʝʦʭʽʤʽʯʥʦʾ ʤʽʛʨʘʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʦʟʚʦʣʠʪʴ 

ʜʝʪʘʣʽʟʫʚʘʪʠ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ɺʄ ʪʘ ʥʘʜʘʪʠ ʧʨʦʛʥʦʟ ʾʭ ʧʦʚʝʜʽʥʢʠ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʽʩʣʷ ʧʦʞʝʞ. ʇʦʜʽʙʥʽ ʢʘʨʪʦʩʭʝʤʠ ʤʦʞʣʠʚʦ ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ ʥʘ 

ʽʥʰʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ, ʱʦ ʟʘʟʥʘʶʪʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ 

3. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʛʨʫʧʠ ʯʠʥʥʠʢʽʚ 

(ʧʣʦʱʘ ʧʦʞʝʞ, ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ, ʚʪʨʘʪʫ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʽ ʚʽʜ ʜʽʾ ʚʦʛʥʶ, ʜʠʥʘʤʽʢʫ 

ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ, ʪʦʱʦ) ʥʘ ʨʝʣʘʢʩʽʶ ʝʢʦʛʝʦʩʠʩʪʝʤ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚ. ɺʠʨʽʰʘʣʴʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʨʝʣʘʢʩʽʾ ʚʠʟʥʘʯʝʥʦ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ ʚʠʜʦʚʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ (ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʄʘʨʛʘʣʝʬʘ) ʛʝʦʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʟʘʟʥʘʣʠ 

ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʜʦ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʚʠʜʦʚʦʛʦ 

ʙʘʛʘʪʩʪʚʘ ʄʘʨʛʘʣʝʬʘ) ʬʦʥʦʚʠʭ (ʢʦʥʪʨʦʣʴʥʠʭ) ʜʽʣʷʥʦʢ. ɿʘ ʤʘʪʝʤʘʪʠʯʥʠʤʠ 

ʦʙʯʠʩʣʝʥʥʷʤʠ ʧʝʨʝʚʽʨʝʥʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ. ɿʛʽʜʥʦ ʟ ʤʦʜʝʣʣ ,ʁ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ 

ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ (ʨʝʣʘʢʩʽʶ) ʝʢʦʛʝʦʩʠʩʪʝʤ ʭʚʦʡʥʠʭ ʣʽʩʽʚ ʤʘʶʪʴ ʢʽʣʴʢʽʩʪʴ 

ʧʦʞʝʞ ʪʘ ʾʭ ʧʝʨʽʦʜʠʯʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʚʪʨʘʪʘ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʚʥʘʩʣʽʜʦʢ ʪʝʨʤʽʯʥʦʾ 

ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. ɼʣʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʪʝʧʽʚ  ̔ʦʩʪʝʧʥʝʥʠʭ ʣʫʢ ʢʦʨʝʣʷʮʽʷ 

ʤʽʞ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʡ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʘ ʢʠʩʣʦʪʥʦ-

ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ ʩʫʪʪʻʚʽʰʘ, ʥʽʞ ʤʽʞ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʽ ʚʪʨʘʪʦ  ʁ ʛʫʤʫʩʫ. 

ʅʘʡʚʠʱʘ ʢʦʨʝʣʷʮʽʷ ʜʣʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʟô̫ ʩʦʚʘʥʘ ʤʽʞ 

ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʚʪʨʘʪʦ  ʁʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʚʥʘʩʣʽʜʦʢ 

ʡʦʛʦ ʟʛʦʨʷʥʥʷ ʧʨʠ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. 

ʈʦʟʨʘʭʫʥʢʠ ʟʘ ʜʘʥʠʤʠ ʤʦʜʝʣʷʤʠ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʜʠʥʘʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʜʝʣʴʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʜʦʩʪʘʪʥʽ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʨʠʟʠʢʫ ʪʘ ʧʦʰʫʢ ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʤʘʣʴʥʠʭ ʬʦʨʤ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ 

ʙʝʟʧʝʢʦʶ. 

ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʨʦʟʜʽʣʦʤ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʧʨʘʮʷʭ [38, 40, 49, 51, 54 ï

57, 63, 64, 75, 343, 344, 347, 348]. 
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ʈʆɿɼɯʃ 5 

ʈɽʂʆʄɽʅɼɸʎɯɰ ɿ ɽʂʆʃʆɻɯʏʅʆ ɹɽɿʇɽʏʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ 

ʇʈʆʎɽʉɸʄʀ ʇʆʉʊʇɯʈʆɻɽʅʅʆɰ ʈɽʃɸʂʉɯɰ ɽʂʆɻɽʆʉʀʉʊɽʄ ɺ 

ʋʄʆɺɸʍ ʊɽʍʅʆɻɽʅʅʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ ʅɸ ɼʆɺʂɯʃʃʗ 

 

5.1. ɽʢʦʣʦʛʦïʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʠ 

 

ʇʦʞʝʞʘʤʠ ʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʪʘ ʟʥʠʱʫʶʪʴʩʷ ʣʽʩʦʚʽ 

ʥʘʩʘʜʞʝʥʥʷ, ʟʘʧʦʚʽʜʥʽ ʩʪʝʧʦʚʽ ʟʝʤʣʽ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, ʚʦʜʥʦ-

ʙʦʣʦʪʥʽ ʢʦʤʧʣʝʢʩʠ. ʅʘ ʛʘʩʽʥʥʷ ʣʘʥʜʰʘʬʪʥʠʭ ʧʦʞʝʞ, ʚʪʨʘʪʫ ʚʨʦʞʘʾʚ, ʟʘʛʠʙʝʣʴ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʬʘʫʥʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʥʘ ʤʽʩʮʽ ʟʛʘʨʠʱ ʚʠʪʨʘʯʘʶʪʴʩʷ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʬʽʥʘʥʩʦʚʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʤʦʛʣʠ ʙ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʢʦʥʘʥʥʷ ʥʝ 

ʤʝʥʰ ʚʘʞʣʠʚʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʚʠʩʦʢʦʾ ʪʘ 

ʥʘʜʟʚʠʯʘʡʥʦʾ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʱʦʜʝʥʥʦ ʚʠʥʠʢʘʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ (ʥʘʩʘʤʧʝʨʝʜ, ʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ), ʷʢʽ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ 

ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʜʦ ʨʽʚʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʄʝʪʦʜʠʢʘ ʱʦʜʦ ʦʮʽʥʢʠ ʟʙʠʪʢʽʚ ʚʽʜ ʥʘʩʣʽʜʢʽʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʻ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʦʶ ʽ ʧʨʠʡʥʷʪʦʶ 

ʂʘʙʽʥʝʪʦʤ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʫ 2002 ʨʦʮʽ [242]. ʆʪʞʝ, ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ ʨʦʟʨʘʭʫʥʦʢ ʟʙʠʪʢʽʚ ʚʽʜ ʚʪʨʘʪʠ ʜʝʨʝʚʠʥʠ ʡ ʽʥʠhʭ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [242]: 

 

/ / 1 / 2 / 3ʣ ʛ ʣ ʛ ʣ ʛ ʣ ʛʈ ʈ ʈ ʈ= + + ,                                 (5.1) 

 

ʜʝ / 1ʣ ʛʈ  ï ʟʙʠʪʢʠ ʚʽʜ ʟʥʠʱʝʥʥʷ ʣʽʩʫ ʪʘ ʚʠʣʫʯʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʣʽʩʦʚʦʛʦ 

ʬʦʥʜʫ ʜʣʷ ʮʽʣʝʡ, ʥʝ ʧʦʚôʷʟʘʥʠʭ ʟ ʚʝʜʝʥʥʷʤ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ;  

/ 2ʣ ʛʈ  ï ʟʙʠʪʢʠ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ ʣʽʩʽʚ;  

/ 3ʣ ʛʈ  ï ʨʦʟʤʽʨ ʟʙʠʪʢʽʚ ʫ ʨʘʟʽ ʧʝʨʝʚʝʜʝʥʥʷ ʣʽʩʽʚ ʫ ʤʝʥʰ ʮʽʥʥʫ ʛʨʫʧʫ. 
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ʄʝʪʦʜʠʢʘ ʚʨʘʭʦʚʫʻ ʱʝ ʡ ʚʪʨʘʪʠ ʚʽʜ ʟʥʠʞʝʥʥʷ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚʠʥʠ, ʷʢʽ 

ʚʘʛʦʤʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʘʛʘʣʴʥʫ ʩʫʤʫ ʟʙʠʪʢʽʚ ʚʽʜ ʚʪʨʘʪʠ ʜʝʨʝʚʠʥʠ ʪʘ ʽʥʰʠʭ 

ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʩʪʘʥʫ ʟ ʣʘʥʜʰʘʬʪʥʠʤʠ ʧʦʞʝʞʘʤʠ ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ (2013ï

2017 ʨʨ.), ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ 2017 ʨʽʢ. ʋ 2017 ʨʦʮʽ 

ʧʝʨʰʽ ʣʽʩʦʚʽ ʧʦʞʝʞʽ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʚʞʝ ʚ ʣʶʪʦʤʫ ʽ ʪʨʠʚʘʣʠ ʚʦʥʠ ʜʦ 

ʣʠʩʪʦʧʘʜʘ [43]. ɼʦʩʠʪʴ ʞʘʨʢʝ ʽ ʪʨʠʚʘʣʝ ʣʽʪʦ, ʟ ʙʝʟʚʽʪʨʷʥʦʶ, ʩʫʭʦʶ ʧʦʛʦʜʦʶ ʙʝʟ 

ʦʧʘʜʽʚ ʪʘʢʦʞ ʩʧʨʠʷʣʦ ʟʘʛʦʩʪʨʝʥʥʶ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʟʫʤʦʚʣʝʥʦʾ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʤʘʩʰʪʘʙʥʠʭ ʧʦʞʝʞ ʪʘ ʥʘʥʝʩʝʥʥʶ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʟʙʠʪʢʽʚ 

(ɼʦʜʘʪʦʢ ɹ). ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ. 5.1. 

 

ʊʘʙʣʠʮʷ 5.1 ï ɽʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ ʧʦʞʝʞ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ 

(ʟʘ ʜʘʥʠʤʠ ʍʆʋʃʄɻ) 

  ʇʦʢʘʟʥʠʢʠ 2013 2014 2015 2016 2017 

ɿʙʠʪʢʠ ʪʠʩ. ʛʨʥ.  65,97 76,34 207,16 104,49 318,48 

 

ʇʦʜʽʙʥʘ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʘ ʩʠʪʫʘʮʽʷ, ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ ʫ ʣʽʪʥʶ ʧʦʨʫ, ʤʘʡʞʝ ʢʦʞʥʦʛʦ ʨʦʢʫ ʟʫʤʦʚʣʶʻ ʨʝʘʛʫʚʘʪʠ 

ʤʽʩʮʝʚʫ ʚʣʘʜʫ ʪʘ ʧʨʠʡʤʘʪʠ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʪʘ ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ. ʋ 

ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʱʦʨʽʯʥʦ ʫʭʚʘʣʶʻʪʴʩʷ ʈʦʟʧʦʨʷʜʞʝʥʥʷ ʛʦʣʦʚʠ ʦʙʣʘʩʥʦʾ 

ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ çʇʨʦ ʟʘʙʦʨʦʥʫ ʚʽʜʚʽʜʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷʤ ʭʚʦʡʥʠʭ ʣʽʩʽʚ ʽ 

ʚôʾʟʜʫ ʜʦ ʣʽʩʽʚ ʦʙʣʘʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʧʝʨʽʦʜ ʚʠʩʦʢʦʾ ʧʦʞʝʞʥʦʾ 

ʥʝʙʝʟʧʝʢʠè [248].  

ɺʠʜʘʥʥʷ ʜʘʥʦʛʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʝʥʦ ʩʪʘʪʪʷʤʠ 31, 88 ʃʽʩʦʚʦʛʦ 

ʂʦʜʝʢʩʫ ʋʢʨʘʾʥʠ, ʇʨʘʚʠʣʘʤʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʣʽʩʘʭ ʋʢʨʘʾʥʠ, ʟʘʪʚʝʨʜʞʝʥʠʭ 

ʥʘʢʘʟʦʤ ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʚʽʜ 27.12.2004 

ˉ278 ʟʘʨʝʻʩʪʨʦʚʘʥʠʤ ʚ ʄʽʥʽʩʪʝʨʩʪʚʽ ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ 24.03.2005 ʟʘ ˉ328/10608 

ʪʘ ʇʦʣʦʞʝʥʥʷʤ ʧʨʦ ʣʽʩʦʚʽ ʧʦʞʝʞʥʽ ʩʪʘʥʮʽʾ, ʟʘʪʚʝʨʜʞʝʥʠʤ ʥʘʢʘʟʦʤ ɼʝʨʞʘʚʥʦʛʦ 
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ʢʦʤʽʪʝʪʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʚʽʜ 28.12.2005 ˉ 526 ʟʘʨʝʻʩʪʨʦʚʘʥʠʤ ʚ 

ʄʽʥʽʩʪʝʨʩʪʚʽ ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ 20.01.2006 ʟʘ ˉ47/11921 [181, 236].  

ʈʝʛʣʘʤʝʥʪʫʚʘʥʥʷ ʟʘʙʦʨʦʥʠ ʚʽʜʚʽʜʘʥʥʷ ʭʚʦʡʥʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ ʚôʾʟʜʫ ʜʦ ʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʇʨʘʚʠʣʘʤʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ 

ʣʽʩʘʭ ʋʢʨʘʾʥʠ. 

ʉʪʘʥ ʧʦʞʝʞʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ, ʽ ʟʦʢʨʝʤʘ, ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʠʤʠ ʢʣʘʩʘʤʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ 

ʟʥʘʯʥʠʤ ʨʝʢʨʝʘʮʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ. ɸʥʘʣʽʟ ʧʦʢʘʟʫʻ, 

ʱʦ ʚ ʦʙʣʘʩʪʽ 95% ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʠʥʠʢʘʻ ʟ ʚʠʥʠ ʥʘʩʝʣʝʥʥʷ: ʚʥʘʩʣʽʜʦʢ 

ʥʝʦʙʘʯʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʦʛʥʝʤ ʯʠ ʧʽʜʧʘʣʫ. 

ʄʝʪʘ ʜʘʥʦʛʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ï ʥʝʜʦʧʫʱʝʥʥʷ ʧʦʨʫʰʝʥʴ ʧʨʘʚʠʣ ʧʦʞʝʞʥʦʾ 

ʙʝʟʧʝʢʠ ʚ ʣʽʩʘʭ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. 

ʐʣʷʭʠ ʜʦʩʷʛʥʝʥʥʷ ï ʟʘʙʦʨʦʥʘ ʚʽʜʚʽʜʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷʤ ʭʚʦʡʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʦʙʣʘʩʪʽ ʫ ʧʝʨʽʦʜ ʚʠʩʦʢʦʾ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ, ʪʦʙʪʦ 

ʫʩʫʥʝʥʥʷ ʛʦʣʦʚʥʦʾ ʧʨʠʯʠʥʠ, ʷʢʘ ʩʧʨʠʷʻ ʚʠʥʠʢʥʝʥʥʶ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. ʇʨʦʝʢʪ 

ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʦʙʤʝʞʝʥʥʷ ʧʨʘʚ ʪʘ ʦʙʦʚôʷʟʢʽʚ ʛʨʦʤʘʜʷʥ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʚʚʝʜʝʥʥʷ ʚ ʜʽʶ ʜʘʥʦʛʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʦʯʽʢʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷ 

ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ ʣʽʩʽʚ. 

ɺʥʘʩʣʽʜʦʢ ʫʩʫʥʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ 

ʦʯʽʢʫʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ ʚʠʱʝʚʢʘʟʘʥʦʛʦ ï 

ʟʤʝʥʰʝʥʥʷ ʟʙʠʪʢʽʚ, ʟʘʧʦʜʽʷʥʠʭ ʜʝʨʞʘʚʽ, ï ʚʠʪʨʘʪ ʥʘ ʛʘʩʽʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʪʘ 

ʣʽʢʚʽʜʘʮʽʶ ʾʭ ʥʘʩʣʽʜʢʽʚ. 

ɺʠʢʦʥʘʥʥʷ ʚʠʱʝʚʢʘʟʘʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʚ ʮʽʣʦʤʫ. 
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5.2. ʇ̔ ʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʚ ʫʤʦʚʘʭ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ 

 

5.2.1 ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʣʽʩʦʚʠʭ 

ʝʢʦʛʝʦʩʠʩʪʝʤ 

 

ʂʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʞʝʞ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʽ ʧʦʚʠʥʝʥ ʚʽʜʙʫʚʘʪʠʩʷ ʦʙʦʚôʷʟʢʦʚʦ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚ ʨʽʟʥʽʡ ʤʽʨʽ ʙʫʜʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʚ 

ʢʦʤʧʦʥʝʥʪʘʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʧʦ-ʨʽʟʥʦʤʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ 

ʚʽʜʙʫʚʘʣʠʩʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʤʦʜʝʣʴʥʦʛʦ ʧʦʣʽʛʦʥʫ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ɼʇ çɿʤʽʾʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʢʣʶʯʦʚʽ 

ʜʦʩʣʽʜʥʽ ʜʽʣʷʥʢʠ (ʂɼ ˉ1ʘ ʽ ʂɼ ˉ2ʘ) ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ 

ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris L.) ʫ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʙʫʣʘ ʫʨʘʞʝʥʘ 

ʥʠʟʦʚʦʶ ʧʦʞʝʞʝʶ ʫ 2008 ʨʦʮʽ. ʋ 2009 ʨʦʮʽ ʟʘʢʣʘʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʽʣʷʥʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʧʨʦʚʝʜʝʥʦ 

ʟ 2009 ʧʦ 2013 ʨʦʢʠ. 

ʋ 2009 ʨʦʮʽ ʥʘ ʢʦʞʥʽʡ ʟ ʜʚʦʭ ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʦʢ (ʧʨʠʨʦʜʥʝ ʽ ʰʪʫʯʥʝ 

ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ) ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ (ʚʠʩʘʜʞʝʥʦ ʥʘ ʜʽʣʷʥʮʽ ʟʽ ʰʪʫʯʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ) ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦ 100 ʨʦʩʣʠʥ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus 

sylvestris L.), ʷʢʽ ʚʠʨʦʩʣʠ ʧʽʩʣʷ ʧʦʞʝʞʽ (ɼʦʜʘʪʦʢ ɿ). ɼʣʷ ʢʦʞʥʦʾ ʨʦʩʣʠʥʠ 

ʚʠʟʥʘʯʝʥʦ: ʚʽʢ (ʟʘ ʱʦʨʽʯʥʠʤ ʧʨʠʨʦʩʪʦʤ ʧʘʛʦʥʽʚ), ʚʠʩʦʪʫ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʨʥʦʾ 

ʩʪʨʽʯʢʠ ʚʠʤʽʨʶʚʘʣʠ ʚʽʜ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʜʦ ʚʝʨʭʽʚʢʦʚʦʾ ʙʨʫʥʴʢʠ), ʜʽʘʤʝʪʨ 

ʩʪʦʚʙʫʨʘ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ), ʞʠʪʪʻʚʠʡ ʩʪʘʥ. ɾʠʪʪʻʚʠʡ ʩʪʘʥ 

ʦʮʽʥʶʚʘʣʠ ʚʽʟʫʘʣʴʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ (ʪʘʙʣ. 5.2): 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʶʯʦʚʠʭ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ. ʆʙʨʘʥʽ ʜʚʽ ʢʣʶʯʦʚʽ ʜʽʣʷʥʢʠ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ (ʂɼ ˉ1ʘ ʽ ʂɼ ˉ2ʘ), ʷʢʽ ʨʦʟʜʽʣʝʥʽ ʤʽʞ ʩʦʙʦʶ ʣʽʩʦʚʦʶ ʜʦʨʦʛʦʶ 

(ɼʦʜʘʪʦʢ ɿ). ʈʝʣʴʻʬ ʧʦʣʦʛʠʡ. ˆʨʫʥʪ ʩʽʨʠʡ ʣʽʩʦʚʠʡ ʦʧʽʜʟʦʣʝʥʠʡ. ʅʘ ʂɼ ˉ1ʘ, ʷʢʘ 

ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʦʞʝʞʽ, ʯʘʩʪʢʦʚʦ ʟʙʝʨʝʛʣʠʩʷ ʩʦʩʥʠ. ɻʦʣʦʚʥʠʤ ʯʠʥʦʤ, 
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ʟʘʣʠʰʠʣʠʩʴ ʩʪʘʨʽ ʜʝʨʝʚʘ ʚʽʢʦʤ ʧʦʥʘʜ 50 ʨʦʢʽʚ. ʇʦʞʝʞʝʶ ʧʦʰʢʦʜʞʝʥʘ ʢʦʨʘ ʥʘ 

ʚʠʩʦʪʽ ʜʦ 1ï1,5 ʤ. ʉʝʨʝʜ ʟʘʛʠʙʣʠʭ ʜʝʨʝʚ ʧʝʨʝʚʘʞʥʦ ʤʦʣʦʜʽ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. 

ɸʣʝ ʟʘʛʠʙʣʽ ʪʘʢʦʞ ʜʝʢʽʣʴʢʘ ʯʠʤʘʣʠʭ ʩʪʘʨʠʭ ʜʝʨʝʚ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʢʦʨʠ ʧʦ 

ʚʩʴʦʤʫ ʧʝʨʠʤʝʪʨʫ ʥʘ ʚʠʩʦʪʽ ʧʦʥʘʜ 2 ʤʝʪʨʠ. ɹʽʣʴʰ ʚʽʢʦʚʽ ʜʝʨʝʚʘ ʟʜʘʪʥʽ ʚʠʞʠʪʠ 

ʧʽʩʣʷ ʧʦʞʝʞʽ ʣʠʰʝ ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʘʙʦ ʧʦʤʽʨʥʦʤʫ ʧʦʰʢʦʜʞʝʥʥʽ ʢʘʤʙʽʘʣʴʥʦʛʦ 

ʰʘʨʫ. ʇʽʜʣʽʩʦʢ ʤʽʞ ʟʘʛʠʙʣʠʤʠ ʜʝʨʝʚʘʤʠ ʤʘʡʞʝ ʚʽʜʩʫʪʥʽʡ, ʘ ʪʨʘʚʦʩʪʽʡ ʜʫʞʝ 

ʛʫʩʪʠʡ, ʥʘʚʢʦʣʦ ʧʦʰʢʦʜʞʝʥʠʭ ʜʝʨʝʚ ˇʨʫʥʪ ʧʦʢʨʠʚʘʻ ʟʝʣʝʥʠʡ ʤʦʭ. 

 

ʊʘʙʣʠʮʷ 5.2 ï ʇʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ  

5 ʙʘʣʽʚ 

(ʚʽʜʤʽʥʥʠʡ) 

ʨʦʩʣʠʥʘ ʟʜʦʨʦʚʘ ʥʘ ʚʠʛʣʷʜ, ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʫ 

ʚʠʩʦʪʫ ʜʣʷ ʩʚʦʛʦ ʚʽʢʫ, ʟʝʣʝʥʫ, ʧʠʰʥʫ ʭʚʦʶ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʝʨʭʽʚʢʦʚʠʡ ʨʽʩʪ; 

4 ʙʘʣʠ 

(ʜʦʙʨʠʡ) 

1) ʨʦʩʣʠʥʘ ʟʜʦʨʦʚʘ ʥʘ ʚʠʛʣʷʜ, ʘʣʝ ʚʝʨʭʽʚʢʦʚʘ 

ʙʨʫʥʴʢʘ ʫʰʢʦʜʞʝʥʘ ʽ ʨʽʩʪ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ; ʘʙʦ  

2) ʨʦʩʣʠʥʘ ʤʘʻ ʟʜʦʨʦʚʠʡ ʚʠʛʣʷʜ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚʝʨʭʽʚʢʦʚʠʡ ʨʽʩʪ, ʘʣʝ ʫ ʚʽʮʽ ʩʪʘʨʰʝ 1 ʨʦʢʫ ʥʝ ʛʘʣʫʟʠʪʴʩʷ, 

ʤʘʻ ʟʝʣʝʥʠʡ ʢʦʣʽʨ ʭʚʦʾ, ʜʦʩʪʘʪʥʶ ʚʠʩʦʪʫ ʜʣʷ ʩʚʦʛʦ ʚʽʢʫ; 

3 ʙʘʣʠ 

(ʟʘʜʦʚʽʣʴʥʠʡ) 

ʨʦʩʣʠʥʘ ʤʘʻ ʥʝ ʟʦʚʩʽʤ ʟʜʦʨʦʚʠʡ ʚʠʛʣʷʜ, ʤʘʣʫ 

ʚʠʩʦʪʫ ʜʣʷ ʩʚʦʛʦ ʚʽʢʫ, ʭʚʦʷ ʞʦʚʪʽʻ ʘʙʦ ʦʧʘʜʘʻ, ʨʽʩʪ 

ʚʝʨʭʽʚʢʦʚʠʡ ʘʙʦ ʤʘʻ ʤʽʩʮʝ ʨʦʟʛʘʣʫʞʝʥʥʷ ʙʽʯʥʠʭ ʧʘʛʦʥʽʚ; 

2 ʙʘʣʠ 

(ʥʝʟʘʜʦʚʽʣʴʥʠʡ) 

ʨʦʩʣʠʥʘ ʤʘʻ ʧʨʠʛʥʽʯʝʥʠʡ ʚʠʛʣʷʜ, ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʩʪ, 

ʭʚʦʷ ʧʦʞʦʚʪʽʣʘ ʘʙʦ ʦʧʘʜʘʻ, ʚʝʨʭʽʚʢʦʚʠʡ ʨʽʩʪ 

ʧʨʠʧʠʥʝʥʠʡ; 

1 ʙʘʣ  

(ʟʘʛʠʙʣʽ ʨʦʩʣʠʥʠ) 

ʨʦʩʣʠʥʠ ʟʘʩʦʭʣʠ. 

 

ʋ ʮʽʣʦʤʫ ʥʘ ʂɼ ˉ1ʘ ʧʽʜʣʽʩʦʢ ʨʦʟʨʽʜʞʝʥʠʡ, ʡʦʛʦ ʩʢʣʘʜʘʶʪʴ ʣʠʩʪʷʥʽ 

ʜʝʨʝʚʘ ʪʘ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʢʫʱʽ ʪʘ ʯʘʛʘʨʥʠʢʠ. ʇʽʩʣʷ ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ ʧʽʜʣʽʩʦʢ, 

ʪʨʘʚôʷʥʠʡ ʪʘ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʠʡ ʧʦʢʨʠʚ ʧʦʩʪʫʧʦʚʦ ʚʽʜʥʦʚʣʶʶʪʴʩʷ. 
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ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ ʻ ʦʩʥʦʚʥʦʶ ʜʝʨʝʚʥʦʶ ʧʦʨʦʜʦʶ ʽ ʧʦʥʦʚʣʶʻʪʴʩʷ 

ʩʘʤʦʩʽʚʦʤ, ʘʣʝ ʧʦʚʽʣʴʥʦ. ʋ ʪʨʘʚʦʩʪʦʾ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʤʦʣʦʜʽ ʩʦʩʥʠ, ʩʝʨʝʜ ʷʢʠʭ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʽ ʟʘʛʠʙʣʽ. ʄʦʣʦʜʽ ʨʦʩʣʠʥʠ ʤʘʶʪʴ ʚʽʢ ʙʣʠʟʴʢʦ 1 ʨʦʢʫ (ʩʪʘʥʦʤ ʥʘ 

ʞʦʚʪʝʥʴ 2009 ʨʦʢʫ). 

ɿʘʛʘʣʦʤ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʩʪʘʨʠʡ ʙʽʨ ʧʦʩʪʫʧʦʚʦ ʧʦʯʘʚ 

ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʧʽʩʣʷ ʧʦʞʝʞʽ. 

ʅʘ ʚʠʙʨʘʥʽʡ ʂɼ ˉ2ʘ ʤʘʡʞʝ ʚʩʽ ʨʦʩʣʠʥʠ ʟʘʛʠʙʣʽ ʚʽʜ ʧʦʞʝʞʽ ʽ ʚʠʩʘʜʞʝʥʽ 

ʟʥʦʚʫ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʱʦʨʽʯʥʘ ʯʘʩʪʢʦʚʘ ʟʘʛʠʙʝʣʴ ʤʦʣʦʜʠʭ ʩʘʜʞʘʥʮʽʚ. ʊʦʤʫ 

ʨʦʩʣʠʥʠ ʥʘ ʂɼ ˉ2ʘ ʪʘʢʦʞ ʚʽʢʦʤ ʙʣʠʟʴʢʦ 1ï1,5 ʨʦʢʫ. ʆʪʞʝ, ʥʘ ʦʜʥʽʡ ʜʽʣʷʥʮʽ 

ʬʦʨʤʫʻʪʴʩʷ ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʥʘ ʜʨʫʛʽʡ ï ʰʪʫʯʥʝ.  

ʄʦʣʦʜʽ ʩʦʩʥʠ ʚʠʩʘʜʞʝʥʽ ʨʷʜʢʘʤʠ ʚ ʙʦʨʦʟʥʘʭ. ɯʥʰʠʭ ʨʦʩʣʠʥ ʥʘ ʜʽʣʷʥʮʽ 

ʜʫʞʝ ʤʘʣʦ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʢʫʥʠʯʥʠʢ ʥʘʟʝʤʥʠʡ (Calamagrostis epigeios (L.) Roth), 

ʽ  ʥʝʚʝʣʠʢʽ ʢʫʱʽ ʪʘ ʜʝʨʝʚʮʷ, ʧʝʨʝʚʘʞʥʦ ʙʝʨʝʟʠ.  

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʧʨʠʨʦʜʥʦʛʦ ʡ ʰʪʫʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 

ʧʽʩʣʷ ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʥʘ ʢʦʞʥʽʡ 

ʜʽʣʷʥʮʽ ʚʽʜʽʙʨʘʥʦ ʧʦ 100 ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ. ʅʘ ʂɼ ˉ1ʘ ʟ ʧʨʠʨʦʜʥʠʤ 

ʧʦʥʦʚʣʝʥʥʷʤ ʤʦʣʦʜʽ ʩʦʩʥʠ ʤʘʶʪʴ ʨʽʟʥʽ ʫʤʦʚʠ ʟʘ ʦʩʚʽʪʣʝʥʥʷʤ ʪʘ ʟʚʦʣʦʞʝʥʽʩʪʶ: 

ʥʘ ʚʽʜʢʨʠʪʽʡ ʪʝʨʠʪʦʨʽʡ, ʧʽʜ ʟʘʩʦʭʣʠʤʠ ʯʠ ʞʠʚʠʤʠ ʤʘʪʝʨʠʥʩʴʢʠʤʠ ʜʝʨʝʚʘʤʠ, ʫ 

ʛʫʩʪʦʤʫ ʪʨʘʚʦʩʪʦʾ ʘʙʦ ʙʝʟ ʥʴʦʛʦ, ʥʘ ʜʽʣʷʥʮʽ ʚʢʨʠʪʽʡ ʤʦʭʦʤ, ʫ ʧʨʦʪʠʧʦʞʝʞʥʠʭ 

ʙʦʨʦʟʥʘʭ.  

ʅʘ ʂɼ ˉ2ʘ (ʰʪʫʯʥʝ ʧʦʥʦʚʣʝʥʥʷ) ʚʩʽ ʨʦʩʣʠʥʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʫʤʦʚʠ: 

ʜʦʩʪʘʪʥʴʦ ʦʩʚʽʪʣʝʥʥʷ, ʦʜʥʘʢʦʚʝ ʟʚʦʣʦʞʝʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʨʝʚ, ʧʽʜʣʽʩʢʫ, 

ʭʚʦʡʥʦʾ ʧʽʜʩʪʠʣʢʠ. ʇʽʩʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʨʝʟʫʣʴʪʘʪʠ ʟʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʶ 5.3.  

ʆʪʞʝ, ʥʘ ʂɼ ˉ1ʘ 91 % ʨʦʩʣʠʥ ʚʠʞʠʣʠ. ʉʘʤʦʩʽʚ ʛʠʥʝ ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ ʚʽʮʽ 

1,5 ʨʦʢʫ. ʇʽʩʣʷ ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ ʩʝʨʝʜʥʽʡ ʚʽʢ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ 

ʩʢʣʘʜʘʻ 2,2 ʨʦʢʠ. ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʻ 14,2 ʩʤ, ʩʝʨʝʜʥʽʡ 

ʜʽʘʤʝʪʨ ʩʪʝʙʣʘ ï 2,9 ʤʤ. ʉʝʨʝʜʥʽʡ ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʩʘʜʞʘʥʮʽʚ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ ʦʮʽʥʝʥʠʡ ʷʢ ʟʘʜʦʚʽʣʴʥʠʡ (3,4 ʙʘʣʠ) (ʪʘʙʣ. 5.3). 

ʅʘ ʂɼ ˉ2ʘ ʣʠʰʝ 75 % ʚʠʩʘʜʞʝʥʠʭ ʨʦʩʣʠʥ ʧʨʠʞʠʣʠʩʷ, ʘ 25 % ʟʘʛʠʥʫʣʠ, 

ʱʦ ʚ 2,78 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʜʣʷ ʜʽʣʷʥʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ (ʂɼ ˉ1ʘ). 
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ɿʘʛʠʙʝʣʴ ʢʫʣʴʪʫʨ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʩʝʨʝʜʥʴʦʤʫ ʫ ʚʽʮʽ ʧʨʠʙʣʠʟʥʦ 1,7 ʨʦʢʫ. 

ʉʝʨʝʜʥʽʡ ʨʽʢ ʰʪʫʯʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ 4-ʨʽʯʥʦʾ ʜʘʚʥʠʥʠ 

ʩʢʣʘʜʘʻ 2 ʨʦʢʠ. ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʜʘʻ 13,5 ʩʤ, ʱʦ ʤʝʥʰʝ, 

ʥʽʞ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ, ʘʣʝ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʣʴʰʠʤ ʦʩʚʽʪʣʝʥʥʷʤ. 

ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʩʪʦʚʙʫʨʘ ï 3,5 ʤʤ. ɸʣʝ ʩʝʨʝʜʥʽʡ ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʰʪʫʯʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʻ ʛʽʨʰʠʤ (2,8 ʙʘʣʠ) ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰʦʾ ʜʦʣʽ  ʟʘʛʠʙʣʠʭ 

ʩʘʜʞʘʥʮʽʚ. 

 

ʊʘʙʣʠʮʷ 5.3 ï ʇʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 

(ʩʪʘʥʦʤ ʥʘ ʞʦʚʪʝʥʴ 2009 ʨ.) 

ʇʦʢʘʟʥʠʢʠ 
ʂʽʣʴʢʽʩʪʴ 

ʦʩʦʙʠʥ 

ʉʝʨʝʜʥʽʡ 

ʚʽʢ 

(ʢʽʣʴʢʽʩʪʴ 

ʧʦʨʷʜʢʽʚ 

ʧʘʛʦʥʽʚ), 

ʨʽʢ 

ʉʝʨʝʜʥʷ 

ʚʠʩʦʪʘ 

ʨʦʩʣʠʥʠ, 

ʩʤ 

ʉʝʨʝʜʥʽʡ 

ʜʽʘʤʝʪʨ 

ʩʪʝʙʣʘ, 

ʤʤ 

ʉʝʨʝʜʥʽʡ 

ʞʠʪʪʻʚʠʡ 

ʩʪʘʥ, ʙʘʣ 

ʂɼ ˉ1ʘ (ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ) 

ɾʠʚʽ ʦʩʦʙʠʥʠ 91 2,2 14,2 2,9 3,6 

ɿʘʛʠʙʣʽ 

ʦʩʦʙʠʥʠ 
9 1,5 ð ð 1,0 

ɿʘʛʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 
100 2,2 14,2 2,9 3,4 

ʂɼ 2̄ʘ (ʰʪʫʯʥʝ ʧʦʥʦʚʣʝʥʥʷ) 

ɾʠʚʽ ʦʩʦʙʠʥʠ 75 2,0 13,5 3,5 3,4 

ɿʘʛʠʙʣʽ 

ʦʩʦʙʠʥʠ 
25 1,7 ð ð 1,0 

ɿʘʛʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ 
100 2,0 14,2 3,5 2,8 

ʆʪʞʝ, ʚʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ ʙʽʣʴʰ ʢʨʘʱʘ ʧʨʠ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʽ 

(ʨʠʩ. 5.1). ʉʝʨʝʜʥʽʡ ʚʽʢ ʟʘʛʠʙʝʣʽ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʡ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʽ ʰʪʫʯʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ ï 1,6 ʽ 1,7 ʨʦʢʠ ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʩʦʪʠ ʨʦʩʣʠʥʠ 

ʙʽʣʴʰʽ ʥʘ ʜʽʣʷʥʮʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ, ʨʦʩʣʠʥʠ ʙʽʣʴʰ ʚʠʪʷʛʥʫʪʽ ʟʘ ʨʘʭʫʥʦʢ 
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ʤʝʥʰʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʘʣʝ ʫ ʜʘʥʠʭ ʫʤʦʚʘʭ ʽʥʰʘ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, ʤʦʞʣʠʚʦ ʟʘʭʠʩʪ 

ʚʽʜ ʩʦʥʮʷ ʪʘ ʚʽʪʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʚʠʞʠʚʘʥʥʷ. ʇʨʦʪʝ, ʩʝʨʝʜʥʽʡ 

ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʧʦʤʽʪʥʦ ʢʨʘʱʠʡ ʫ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʟʜʝʙʽʣʴʰʝ ʟʘ ʨʘʭʫʥʦʢ 

ʩʫʪʪʻʚʦ ʤʝʥʰʦʛʦ ʚʽʜʩʦʪʢʫ ʟʘʛʠʙʣʠʭ ʦʩʦʙʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘ ʨʘʥʥʴʦʤʫ 

ʝʪʘʧʽ ʧʽʩʣʷ ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ ʢʨʘʱʝ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʥʘʩʘʜʞʝʥʥʷ ʩʦʩʥʠ ʩʘʤʦʩʽʚʦʤ, 

ʥʽʞ ʰʪʫʯʥʝ ʚʠʩʘʜʞʫʚʘʥʥʷ. 

 

 

ʈʠʩʫʥʦʢ 5.1 ï ɺʠʞʠʚʘʥʽʩʪʴ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʚ ʧʨʠʨʦʜʥʦʤʫ ʪʘ ʰʪʫʯʥʦʤʫ 

ʧʦʥʦʚʣʝʥʥʷʭ 

 

1. ɺʽʟʫʘʣʴʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʂɼ ˉ1ʘ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʪʘʨʠʡ ʣʽʩ ʩʫʪʪʻʚʦ 

ʧʦʰʢʦʜʞʝʥʠʡ, ʘʣʝ ʯʘʩʪʠʥʘ ʜʝʨʝʚ ʚʠʞʠʣʘ ʧʽʩʣʷ ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʩʪʫʧʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʠ. ʅʘ ʂɼ ˉ2ʘ ʰʪʫʯʥʦ ʚʠʩʘʜʞʝʥʽ ʨʦʩʣʠʥʽ ʛʽʨʰʝ 

ʧʨʠʞʠʚʘʶʪʴʩʷ.  

2. ɿʘ ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ 

ʧʦʞʝʞʽ ʚʠʞʠʚʘʥʽʩʪʴ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʧʨʠ ʧʨʠʨʦʜʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥʽ ʢʨʘʱʘ, ʥʽʞ 

ʧʨʠ ʰʪʫʯʥʦʤʫ. 

ɿʤʽʥʘ ʦʩʚʽʪʣʝʥʦʩʪʽ ʥʘ ʟʛʘʨʠʱʽ. ʆʩʚʽʪʣʝʥʽʩʪʴ ʫ ʢʦʥʫʩʽ ʪʽʥʽ ʜʝʨʝʚ (ʜʽʣʷʥʢʘ 

ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ) ʚ ʥʘʡʩʧʝʢʦʪʥʽʰʽ ʛʦʜʠʥʠ ʟ 12.00 ʜʦ 15.00 ʥʘ 25ï36 % 

ʥʠʞʯʝ, ʥʽʞ ʥʘ ʧʦʨʫʯ ʨʦʟʪʘʰʦʚʘʥʦʾ ʚʽʜʢʨʠʪʽʡ ʤʽʩʮʝʚʦʩʪʽ (ʜʽʣʷʥʢʘ ʰʪʫʯʥʦʛʦ 
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ʚʽʜʥʦʚʣʝʥʥʷ). ɿʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʫ ʪʽʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʚ 

ʪʽʡ ʧʨʦʧʦʨʮʽʾ, ʱʦ ʟʥʠʞʝʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ. ʆʯʝʚʠʜʥʦ, ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ 

ʚʧʣʠʚʘʶʪʴ ʽ ʽʥʰʽ ʬʘʢʪʦʨʠ ï ʢʦʥʚʝʢʮʽʷ ʧʦʚʽʪʨʷ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ˇʨʫʥʪʫ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʜʦʙʦʚʦʾ ʦʩʚʽʪʣʝʥʦʩʪʽ ʥʘ ʚʽʜʢʨʠʪʽʡ ʜʽʣʷʥʮʽ ʂɼ ˉ2ʘ (ʰʪʫʯʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʠ) ʽ ʥʘ ʂɼ ˉ1ʘ (ʧʨʠʨʦʜʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʠ). 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʚʝʨʝʩʥʽ 2013 ʨʦʢʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʚʽʜʢʨʠʪʽʡ 

ʤʽʩʮʝʚʦʩʪʽ (ʰʪʫʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ) ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʦʩʚʽʪʣʝʥʦʩʪʽ ʚʠʱʝ 

89 000 ʃʢ (ʨʠʩ. 5.2). 

 

 

ʈʠʩʫʥʦʢ 5.2 ï ɯʥʩʦʣʷʮʽʷ (ʦʩʚʽʪʣʝʥʽʩʪʴ) ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʣʷʥʦʢ 

 

ʆʩʚʽʪʣʝʥʽʩʪʴ ʥʘ ʜʽʣʷʥʮʽ ʰʪʫʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʥʘʯʥʦ ʚʠʱʝ, ʥʽʞ ʥʘ 

ʜʽʣʷʥʮʽ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. ɺʠʤʽʨʶʚʘʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʫ ʤʽʩʮʷʭ ʧʦʷʚʠ 

ʩʘʤʦʩʽʚʫ ʜʘʚʘʣʠ ʚʝʣʠʯʠʥʠ 60 000 ʃʢ ʚ ʧʦʣʫʜʝʥʥʠʡ ʯʘʩ. 

ʆʪʞʝ, ʟʙʽʣʴʰʝʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʥʝ ʩʧʨʠʷʻ ʧʦʷʚʽ ʚʠʞʠʚʘʥʥʷ ʩʘʜʞʘʥʮʽʚ 

ʩʦʩʥʠ. ɺʠʩʦʢʘ ʽʥʩʦʣʷʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʚʠʩʘʜʞʝʥʠʭ ʨʦʩʣʠʥ. 

ʅʝʩʪʘʯʘ ʚʦʣʦʛʠ, ʟʙʽʣʴʰʝʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ, ʝʢʩʪʨʝʤʘʣʴʥʦ ʚʠʩʦʢʽ ʣʽʪʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʟʤʽʥʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʦʚʠʭ ʛʦʨʠʟʦʥʪʽʚ 
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ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʽ ʚʧʣʠʚʘʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʞʠʪʪʻʟʜʘʪʥʦʛʦ 

ʧʽʜʨʦʩʪʫ ʭʚʦʡʥʠʭ ʚʠʜʽʚ. 

ɿʤʽʥʘ ʦʩʚʽʪʣʝʥʦʩʪʽ ʚ ʢʦʥʫʩʽ ʧʦʣʫʜʝʥʥʦʾ ʪʽʥʽ ʽ ʟʘ ʤʝʞʘʤʠ ʪʽʥʴʦʚʦʾ ʧʣʷʤʠ 

ʧʦʢʘʟʘʣʘ, ʱʦ ʦʩʚʽʪʣʝʥʽʩʪʴ ʙʫʣʘ ʥʘ ʂɼ ˉ1ʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 45 % ʥʠʞʯʝ, ʽ 

ʧʨʦʧʦʨʮʽʡʥʦ ʥʠʞʯʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʭʦʜʠ 

ʩʘʜʞʘʥʮʽʚ ʚʠʞʠʚʘʶʪʴ ʽ ʫʪʚʦʨʶʶʪʴ ʭʘʨʘʢʪʝʨʥʽ ʢʘʨʪʠʥʠ ʧʽʜʨʦʩʪʫ ʚ ʢʦʥʫʩʽ 

ʧʦʣʫʜʝʥʥʦʾ ʪʽʥʽ ʩʪʘʨʠʭ ʜʝʨʝʚ. ʆʪʞʝ, ʣʽʩʦʨʦʩʣʠʥʥʽ ʫʤʦʚʠ ʽʩʪʦʪʥʦ ʧʦʣʽʧʰʫʶʪʴʩʷ 

ʚʽʜ ʧʦʤʽʨʥʦʛʦ ʟʘʪʽʥʝʥʥʷ ʜʝʥʥʦʾ ʧʦʚʝʨʭʥʽ, ʥʘ ʚʽʜʢʨʠʪʽʡ ʜʽʣʷʥʮʽ, ʜʝ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʰʪʫʯʥʝ ʧʦʥʦʚʣʝʥʥʷ ʥʘʩʘʜʞʝʥʥʷ ʩʦʩʥʠ, ʟʘʪʽʥʝʥʥʷ ʚʽʜ ʜʝʨʝʚʥʦʛʦ 

ʧʦʣʦʛʘ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʻ, ʮʶ ʬʫʥʢʮʽʶ ʯʘʩʪʢʦʚʦ ʚʠʢʦʥʫʻ ʪʨʘʚ'ʷʥʠʩʪʘ 

ʨʦʩʣʠʥʥʽʩʪʴ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ ʧʨʦʧʦʥʫʻʤʦ: 

1. ɽʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʟʛʘʨʠʱ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʞʦʨʩʪʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʧʨʠ 

ʷʢʠʭ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʫ, ʷʢ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʝʥʦ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, 

ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚ, ʷʢʽ ʩʪʚʦʨʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʟʘʟʥʘʣʘ ʚʧʣʠʚʫ ʧʦʞʝʞʽ. 

2. ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʥʘʩʘʜʞʝʥʴ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʽʩʮʝʚʦʛʦ ʝʢʦʪʠʧʫ ʩʦʩʥʠ, ʷʢʠʡ ʤʘʻ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. 

3. ʋ ʧʝʨʰʫ ʯʝʨʛʫ, ʨʦʙʦʪʠ ʟ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʧʦʚʠʥʥʽ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʪʠʭ 

ʜʽʣʷʥʢʘʭ ʣʽʩʦʢʫʣʴʪʫʨʥʦʛʦ ʬʦʥʜʫ, ʜʝ ʻ ʧʝʚʥʘ ʛʘʨʘʥʪʽʷ ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʚʝʜʝʥʠʭ 

ʨʦʙʽʪ. ʋ ʧʨʘʢʪʠʯʥʦʤʫ ʧʣʘʥʽ ʮʝ ʧʦʣʦʞʝʥʥʷ ʧʦʚʠʥʥʦ ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʧʦʝʪʘʧʥʠʤ 

ʧʨʦʚʝʜʝʥʥʷʤ ʣʽʩʦʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ ʧʽʩʣʷ ʧʦʞʝʞʽ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʚʠʩʘʜʞʫʚʘʥʥʷ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʣʽʩʫ ʧʽʩʣʷ ʧʦʞʝʞʽ ʥʘʤʠ ʙʫʣʦ ʚʠʙʨʘʥʦ 1000 ʩʘʜʞʘʥʮʽʚ ʥʘ ʂɼ ˉ1ʘ (ʧʨʠʨʦʜʥʝ 

ʧʦʥʦʚʣʝʥʥʷ) ʪʘ 1000 ʩʘʜʞʘʥʮʽʚ ʥʘ ʂɼ ˉ2ʘ (ʰʪʫʯʥʝ ʧʦʥʦʚʣʝʥʥʷ) ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʩʪʘʥʫ. ɺʩʽ ʩʘʜʞʘʥʮʽ ʚʽʜʟʥʘʯʝʥʽ ʙʠʨʢʘʤʠ, ʚʠʟʥʘʯʝʥʦ ʾʭ ʩʪʘʥ 

(ʪʘʙʣ. 5.4).  
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ʊʘʙʣʠʮʷ 5.4 ï ɼʠʥʘʤʽʢʘ ʚʠʞʠʚʘʥʥʷ ʢʫʣʴʪʫʨ ʩʦʩʥʠ ʧʽʩʣʷ ʧʦʞʝʞʽ 

ʏʘʩ 

ʧʽʩʣʷ 

ʧʦʞʝʞʽ 

ʂɼ ʞʠʚʠʭ ʩʫʤʥʽʚʥʠʭ ʟʘʛʠʙʣʠʭ ʚʩʴʦʛʦ ʟʙʝʨʝʞʝʥʥʷ 

ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨ (%) 

1 ʨʽʢ ˉ1ʘ 905 56 39 1000 ʩʘʤʦʩʽʚ 90,5 

ˉ2ʘ 444 118 438 1000 ʩʘʜʞʘʥʮʽʚ 

ʚʠʩʘʜʞʝʥʦ 

44,4 

2 ʨʦʢʠ ˉ1ʘ 935 38 27 935, ʚʠʙʨʘʥʦ ʱʝ 

 65 ʩʘʜʞʘʥʮʽʚ ʟ 

ʥʦʚʦʛʦ ʩʘʤʦʩʽʚʫ 

93,5 

ˉ2ʘ 577 56 367 577, ʜʦʩʘʜʞʝʥʝ 

ʱʝ 423 

57,7 

3 ʨʦʢʠ ˉ1ʘ 954 24 22 954, ʚʠʙʨʘʥʦ 46  

ʟ ʥʦʚʦʛʦ ʩʘʤʦʩʽʚʫ 

95,4 

ˉ2ʘ 781 55 164 781, ʜʦʩʘʜʞʝʥʝ 

219 

78,1 

4 ʨʦʢʠ 

 

ˉ1ʘ 962 23 15 962, ʚʠʙʨʘʥʦ ʱʝ  

38 ʽʟ ʥʦʚʦʛʦ 

ʩʘʤʦʩʽʚʫ 

96,2 

ˉ2ʘ 903 28 69 903, ʜʦʩʘʜʞʝʥʝ 97 90,3 

5 ʨʦʢʽʚ 

 

ˉ1ʘ 975 14 11 975, ʚʠʙʨʘʥʦ 25 ʽʟ  

ʥʦʚʦʛʦ ʩʘʤʦʩʽʚʫ 

97,5 

ˉ2ʘ 967 11 22 967, ʜʦʩʘʜʞʝʥʝ 33 96,7 

ɺʩʽ ʩʘʜʞʘʥʮʽ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ, ʚʠʟʥʘʯʝʥʦ ʢʽʣʴʢʽʩʪʴ ʞʠʚʠʭ, ʩʫʤʥʽʚʥʠʭ ʪʘ 

ʟʘʛʠʙʣʠʭ ʨʦʩʣʠʥ. ʂʦʞʥʦʛʦ ʨʦʢʫ ʥʘʚʝʩʥʽ ʥʘ ʂɼ ˉ2ʘ (ʰʪʫʯʥʝ ʧʦʥʦʚʣʝʥʥʷ) 

ʟʘʛʠʙʣʽ ʨʦʩʣʠʥʠ ʙʫʣʠ ʟʘʤʽʥʝʥʦ ʥʘ ʥʦʚʽ ʩʘʜʞʘʥʮʽ. ʅʘ ʂɼ ˉ1ʘ (ʧʨʠʨʦʜʥʝ 

ʧʦʥʦʚʣʝʥʥʷ) ʟʘʤʽʩʪʴ ʟʘʛʠʙʣʠʭ ʨʦʩʣʠʥ ʚʠʙʠʨʘʣʠʩʷ ʥʦʚʽ ʩʘʜʞʘʥʮʽ, ʱʦ ʚʠʨʦʩʣʠ 

ʩʘʤʦʩʽʚʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʝʩʥʦʶ ʢʦʞʥʦʛʦ ʨʦʢʫ ʙʫʣʦ ʧʦ 1000 ʩʘʜʞʘʥʮʽʚ ʥʘ 

ʢʦʞʥʽʡ ʽʟ ʜʽʣʷʥʦʢ. ɺʦʩʝʥʠ ʚʠʢʦʥʫʚʘʣʠ ʧʽʜʨʘʭʫʥʦʢ ʞʠʚʠʭ ʪʘ ʟʘʛʠʙʣʠʭ ʨʦʩʣʠʥ 

(ʨʠʩ. 5.3).  
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ʗʢ ʧʦʢʘʟʫʶʪʴ ʨʦʟʨʘʭʫʥʢʠ, ʩʝʨʝʜ ʨʦʩʣʠʥ, ʷʢʽ ʚʠʩʘʜʞʝʥʦ ʰʪʫʯʥʦ ʯʝʨʝʟ 1 

ʨʽʢ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʞʠʚʠʤʠ ʟʘʣʠʰʠʣʦʩʴ ʪʽʣʴʢʠ 44 %, ʯʝʨʝʟ 2 ʨʦʢʠ ï 57 %. ɯ ʣʠʰʝ 

ʯʝʨʝʟ 4ï5 ʨʦʢʽʚ ʯʘʩʪʢʘ ʨʦʩʣʠʥ, ʱʦ ʧʨʠʞʠʣʠʩʴ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 90 % (ʨʠʩ. 5.4).  

 

 

ʈʠʩʫʥʦʢ 5.3 ï ʏʘʩʪʢʘ ʞʠʪʪʻʟʜʘʪʥʠʭ ʪʘ ʟʘʛʠʙʣʠʭ ʨʦʩʣʠʥ, ʦʜ. 

 

ʈʠʩʫʥʦʢ 5.4 ï ʏʘʩʪʢʘ ʨʦʩʣʠʥ, ʱʦ ʧʨʠʞʠʣʠʩʴ ʧʽʩʣʷ ʧʦʞʝʞʽ 
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ʂɼ ˉ1ʘ ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʦʞʝʞʽ ʥʝ ʜʫʞʝ ʩʠʣʴʥʦ. ʅʘ ʥʽʡ ʟʘʣʠʰʠʣʘʩʴ 

ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʩʪʘʨʠʭ ʜʝʨʝʚ ʽ ʨʦʩʣʠʥ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ʄʦʣʦʜʽ ʩʦʩʥʠ ʜʦʙʨʝ 

ʧʦʥʦʚʣʶʚʘʣʠʩʷ ʩʘʤʦʩʽʚʦʤ. ʏʘʩʪʢʘ ʨʦʩʣʠʥ, ʱʦ ʧʨʠʞʠʣʘʩʴ ʚʝʣʠʢʘ ʽ ʜʫʞʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʨʦʢʽʚ ʧʽʩʣʷ ʧʦʞʝʞʽ. 

ʂɼ ˉ2ʘ ʜʫʞʝ ʩʠʣʴʥʦ ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʦʞʝʞʽ, ʞʠʚʠʭ ʨʦʩʣʠʥ ʥʝ 

ʟʘʣʠʰʠʣʦʩʴ. ɺʩʽ ʨʦʩʣʠʥʠ ʚʠʩʘʜʞʝʥʦ ʟʘʥʦʚʦ. ɺʽʜʩʦʪʦʢ ʨʦʩʣʠʥ, ʱʦ ʧʨʠʞʠʣʠʩʴ ʫ 

ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʠʟʴʢʠʡ, ʘʣʝ ʟ ʨʦʢʘʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ 

ʯʝʨʝʟ 5 ʨʦʢʽʚ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʜʦʨʦʚʠʭ ʨʦʩʣʠʥ, ʱʦ ʚʽʜʥʦʚʣʝʥʦ ʥʘ 

ʜʽʣʷʥʮʽ ʂɼ ˉ1ʘ ʩʘʤʦʩʽʚʦʤ. ʏʘʩʪʢʘ ʨʦʩʣʠʥ, ʱʦ ʧʨʠʞʠʣʠʩʴ ʧʽʩʣʷ ʰʪʫʯʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʟ ʨʦʢʘʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ (ʨʠʩ. 5.4). ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʩʪʘʪʠʩʪʠʯʥʠʤʠ 

ʜʘʥʠʤʠ ʤʦʞʥʘ ʩʢʣʘʜʘʪʠ ʧʨʦʛʥʦʟʥʫ ʦʮʽʥʢʫ ʽ ʧʨʠʙʣʠʟʥʦ ʦʮʽʥʠʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ 

ʚʜʘʣʦʛʦ ʚʠʩʘʜʞʝʥʥʷ ʨʦʩʣʠʥ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʨʦʢʽʚ ʧʽʩʣʷ ʧʦʞʝʞʽ ʟʘ 

ʥʘʩʪʫʧʥʦʶ ʟʘʢʦʥʦʤʽʨʥʽʩʪʶ: 

 

Dʞʨ =13,72ȚRʧʧ + 32,28,                                            (5.2) 

ʜʝ Dʞʨ ï ʜʦʣʷ, ʨʦʩʣʠʥ, ʱʦ ʧʨʠʞʠʣʠʩʴ ʧʽʩʣʷ ʰʪʫʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʫ ʧʽʩʣʷ 

ʧʦʞʝʞʽ;  

Rʧʧ ï ʨʽʢ, ʥʘ ʷʢʠʡ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʫ ʧʽʩʣʷ ʧʦʞʝʞʽ 

 

ˆʨʫʥʪʠ, ʷʢʽ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʧʦʞʝʞ, ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʬʽʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ 

ʥʘ ʨʦʩʣʠʥʠ: ʫ ʨʦʩʣʠʥ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦʚʞʠʥʘ, ʤʘʩʘ, ʢʽʣʴʢʽʩʪʴ. ʊʦʙʪʦ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʫ ˇʨʫʥʪʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʟʦʢʨʝʤʘ ɺʄ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥʥʦʩʪʽ, ʽ ʦʪʞʝ, ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʫ ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʧʦʞʝʞʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ. ʌʽʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ (ʌɽ) ʚʠʟʥʘʯʘʚʩʷ 

ʙʽʦʪʝʩʪʫʚʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʧʨʦʙ ʪʘ  ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʜʦʚʞʠʥ ʥʘʜʟʝʤʥʠʭ ʯʘʩʪʠʥ ʽ 

ʤʘʩʠ ʨʦʩʣʠʥ. ʈʦʟʨʘʭʫʥʦʢ ʌɽ (%) ʧʨʦʚʦʜʠʚʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʬʦʥʦʚʦʛʦ 

ʟʨʘʟʢʘ  ʟʘ ʬʦʨʤʫʣʦʶ 5.3:  
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ʌɽ = (ʄʢ ï ʄx)Ț100/Mʢ,                                                     (5.3) 

 

ʜʝ ʄʢ ï ʧʦʢʘʟʥʠʢ (ʤʘʩʘ, ʜʦʚʞʠʥʘ) ʢʦʥʪʨʦʣʴʥʽʡ ʨʦʩʣʠʥʠ ʘʙʦ ʚʩʽʭ ʢʦʥʪʨʦʣʴʥʠʭ 

ʨʦʩʣʠʥ ʫ ʬʦʥʦʚʦʤʫ ʟʨʘʟʢʫ ˇʨʫʥʪʫ (ʟʨʘʟʢʠ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ ʩʦʩʥʠ, ʱʦ ʚʠʨʦʱʝʥʽ 

ʥʘ ʜʽʣʷʥʮʽ, ʷʢʘ ʥʝ ʟʘʟʥʘʥʘ ʚʧʣʠʚʫ ʧʦʞʝʞʽ);  

ʄʭ ï ʧʦʢʘʟʥʠʢ (ʤʘʩʘ, ʜʦʚʞʠʥʘ) ʨʦʩʣʠʥʠ ʘʙʦ ʨʦʩʣʠʥ, ʚʠʨʦʱʝʥʠʭ ʚ ʽʤʦʚʽʨʥʦ 

ʬʽʪʦʪʦʢʩʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʟʨʘʟʢʠ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ ʩʦʩʥʠ, ʚʠʨʦʱʝʥʽ ʥʘ 

ʜʽʣʷʥʮʽ, ʱʦ ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʦʞʝʞʽ) [147]. 

ʅʘʤʠ ʚʠʤʽʨʶʚʘʣʘʩʷ ʜʦʚʞʠʥʘ 100 ʨʦʩʣʠʥ, ʱʦ ʚʠʨʦʱʝʥʽ ʥʘ ʂɼ ˉ 1ʘ ʪʘ 2ʘ, 

ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʙʨʘʥʦ 100 ʨʦʩʣʠʥ ʽʟ ʬʦʥʦʚʦʾ ʜʽʣʷʥʢʠ (ʂɼ ˉ3ʘ), ʥʘ 

ʷʢʽʡ ʥʝ ʙʫʣʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 5.5. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʬʽʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʧʝʨʰʽ 2 ʨʦʢʠ ʧʽʩʣʷ ʧʦʞʝʞʽ, 

ʜʣʷ ʂɼ ˉ1ʘ, ʱʦ ʧʦʤʽʨʥʦ ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʦʞʝʞʽ ʧʦʯʠʥʘʶʯʠ ʟ 3 ʨʦʢʫ 

ʬʽʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʥʠʟʴʢʠʡ. ɼʣʷ ʂɼ ˉ2ʘ, ʱʦ ʩʠʣʴʥʦ ʟʘʟʥʘʣʘ ʚʧʣʠʚʫ 

ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʣʠʰʝ ʥʘ 5 ʨʽʢ ʧʽʩʣʷ ʧʦʞʝʞʽ ʬʽʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʥʠʟʴʢʠʤ (ʨʠʩ. 5.5).
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ʊʘʙʣʠʮʷ 5.5 ï ɺʠʟʥʘʯʝʥʥʷ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʝʬʝʢʪʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʚʽʜ 

ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ 

ʏʘʩ 

ʧʽʩʣʷ 

ʧʦʞʝʞʽ 

ɼʽʣʷʥʢʘ ʜʦʚʞʠʥʘ 100 

ʩʘʜʞʘʥʮʽʚ, ʤʤ 

ʌɽ 

1 ʨʽʢ 

  

ʜʽʣʷʥʢʘ ˉ1ʘ 

(ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ) 
1420 11,25 

ʜʽʣʷʥʢʘ ˉ2ʘ  

(ʰʪʫʯʥʝ ʧʦʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ) 
1350 15,62 

ʜʽʣʷʥʢʘ ˉ3ʘ (ʬʦʥʦʚʘ ʜʽʣʷʥʢʘ) 1600  

2 ʨʦʢʠ 

ʜʽʣʷʥʢʘ ˉ1ʘ 

(ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ) 
1780 8,71 

ʜʽʣʷʥʢʘ ˉ2ʘ  

(ʰʪʫʯʥʝ ʧʦʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ) 
1660 14,87 

ʜʽʣʷʥʢʘ ˉ3ʘ (ʬʦʥʦʚʘ ʜʽʣʷʥʢʘ) 1950  

3 ʨʦʢʠ 

ʜʽʣʷʥʢʘ ˉ1ʘ  

(ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ) 
2265 5,62 

ʜʽʣʷʥʢʘ ˉ2ʘ  

(ʰʪʫʯʥʝ ʧʦʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ) 
2100 12,5 

ʜʽʣʷʥʢʘ ˉ3ʘ (ʬʦʥʦʚʘ ʜʽʣʷʥʢʘ) 2400  

4 ʨʦʢʠ 

ʜʽʣʷʥʢʘ ˉ1ʘ 

(ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ) 
3670 3,42 

ʜʽʣʷʥʢʘ ˉ2ʘ  

(ʰʪʫʯʥʝ ʧʦʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ) 
3480 8,42 

ʜʽʣʷʥʢʘ ˉ3ʘ (ʬʦʥʦʚʘ ʜʽʣʷʥʢʘ) 3800  

5 ʨʦʢʽʚ 

ʜʽʣʷʥʢʘ ˉ1ʘ  

(ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ) 
5410 1,63 

ʜʽʣʷʥʢʘ ˉ2ʘ 

(ʰʪʫʯʥʝ ʧʦʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥ) 
5350 2,72 

ʜʽʣʷʥʢʘ ˉ3ʘ (ʬʦʥʦʚʘ ʜʽʣʷʥʢʘ) 5500  
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ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʬʽʪʦʪʦʢʩʠʯʥʦʩʪʽ ˇʨʫʥʪʫ 

ʜʽʣʷʥʢʠ, ʱʦ ʟʘʟʥʘʣʘ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʽʣʷʥʢʠ, ʱʦ 

ʟʘʟʥʘʣʘ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ: 

 

ʌɽ=-3,22ȚRʧʧ +20,50,                                                 (5.4) 

 

ʜʝ Rʧʧ ï ʨʽʢ, ʥʘ ʷʢʠʡ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʫ ʧʽʩʣʷ ʧʦʞʝʞʽ;  

ʌɽ ï ʬʽʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ, %  

 

ɺʝʣʠʯʠʥʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ ʜʣʷ ʦʪʨʠʤʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 0,91. 

 

 

ʈʠʩʫʥʦʢ 5.5 ï ɺʠʟʥʘʯʝʥʥʷ ʬʽʪʦʪʦʢʩʠʯʥʦʛʦ ʝʬʝʢʪʫ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus 

sylvestris L.) ʥʘ ʟʛʘʨʠʱʽ ʩʪʘʥʦʤ ʥʘ 2009 ʪʘ 2013 ʨʽʢ. ʋ 2009 ʨʦʮʽ ʧʨʦʚʝʜʝʥʦ 

ʜʝʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʥʘ ʟʛʘʨʠʱʘʭ. ʆʙʩʪʝʞʝʥʦ 

ʧʦʥʘʜ 1,5 ʛʘ ʧʣʦʱʽ, ʟʘʡʥʷʪʦʾ ʟʛʘʨʠʱʝʤ. ɿʥʘʡʜʝʥʦ ʜʝʢʽʣʴʢʘ ʜʽʣʷʥʦʢ ʧʨʠʨʦʜʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʧʣʦʱʝʶ: 50 ʤĮ, 90 ʤĮ, 400 ʤĮ, 400 ʤĮ ʪʘ 540 ʤĮ. ʇʣʦʱʘ, 

ʟʘʡʥʷʪʘ ʧʦʥʦʚʣʝʥʥʷʤ ʩʦʩʥʠ, ʩʢʣʘʜʘʻ 0,148 ʛʘ, ʪʦʙʪʦ ʧʨʠʙʣʠʟʥʦ 9,7 % ʟʘʛʘʣʴʥʦʾ 
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ʧʣʦʱʽ ʟʛʘʨʠʱʘ. ʑʝ ʙʣʠʟʴʢʦ 40 % ʧʣʦʱʽ ʟʛʘʨʠʱʘ ʚʽʜʧʦʚʽʜʘʻ ʪʝʨʠʪʦʨʽʾ 

ʧʦʦʜʠʥʦʢʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ (ʨʠʩ. 5.6).  

ʅʘʨʘʭʦʚʘʥʦ 592 ʦʩʦʙʠʥʠ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ) ʥʘ ʜʽʣʷʥʢʘʭ 

ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. ʑʽʣʴʥʽʩʪʴ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʟʛʘʨʠʱʘ 

ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 400 ʨʦʩʣʠʥ/ʛʘ.  

ʋ 2013 ʨʦʮʽ ʧʣʦʱʘ, ʟʘʡʥʷʪʘ ʧʦʥʦʚʣʝʥʥʷʤ ʩʦʩʥʠ, ʩʢʣʘʜʘʻ 0,23 ʛʘ, ʪʦʙʪʦ 

15,3 % ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʟʛʘʨʠʱʘ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ 2009 ʨʦʢʫ ʫ 2013 

ʨʦʮʽ ʧʣʦʱʘ ʜʽʣʷʥʦʢ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 56 % 

(ʨʠʩ. 5.6). ʑʽʣʴʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʦʣʽʛʦʥʽʚ ʩʫʮʽʣʴʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ 1700 ʜʦ 11500 ʦʩʦʙʠʥ/ʛʘ, ʧʦ 5 ʧʦʣʽʛʦʥʘʭ ï 

ʧʨʠʙʣʠʟʥʦ 2400 ʦʜʠʥʠʮʴ/ʛʘ (ʨʠʩ. 5.7). 

 

ʈʠʩʫʥʦʢ 5.6 ï ʇʣʦʱʘ, ʟʘʡʥʷʪʘ ʧʦʥʦʚʣʝʥʥʷʤ ʩʦʩʥʠ, ʛʘ 
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ʈʠʩʫʥʦʢ 5.7 ï ʑʽʣʴʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ. 

 

ʊʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʚʽʢʦʚʦʛʦ ʩʢʣʘʜʫ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ. ʉʝʨʝʜ ʥʠʭ 

ʧʝʨʝʚʘʞʘʶʪʴ ʨʦʩʣʠʥʠ ʚʽʢʦʤ 2 ʨʦʢʠ, ʜʫʞʝ ʤʘʣʦ ʨʦʩʣʠʥ ʚʽʢʦʤ ʧʦʥʘʜ 4 ʨʦʢʠ 

(ʨʠʩ. 5.8).  

ʆʪʞʝ, ʧʨʠʨʽʩʪ ʯʠʩʝʣʴʥʦʩʪʽ ʧʦʧʫʣʷʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʘ 

2013 ʨʽʢ ʧʦʨʽʚʥʷʥʦ ʟ 2009 ʨ. ʟʙʽʣʴʰʠʚʩʷ ʚ 1,78 ʨʘʟʠ, ʘʙʦ ʥʘ 178 % (ʯʘʩʪʢʘ 

ʨʦʩʣʠʥ ʚʽʢʦʤ ʤʝʥʰ 3-ʭ ʨʦʢʽʚ). 

ʂʨʽʤ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʧʦʤʽʪʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ 

ʟʘʨʦʩʪʘʥʥʷ ʟʛʘʨʠʱ ʫ ʙʦʨʘʭ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʜʠ ʢʣʝʥʽʚ. ʊʘʢ, ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʚ 

1,5 ʛʘ ʚʽʜʤʽʯʝʥʦ ʚʽʜʥʦʚʣʝʥʥʷ ʢʣʝʥʫ, ʜʫʙʫ, ʛʦʨʦʙʠʥʠ ʪʘ ʽʥ. (ʨʠʩ. 5.9). 
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ʈʠʩʫʥʦʢ 5.8 ï ɺʽʢʦʚʠʡ ʩʢʣʘʜ ʨʦʩʣʠʥ, % 

 

 

ʈʠʩʫʥʦʢ 5.9 ï ʇʦʥʦʚʣʝʥʥʷ ʽʥʰʠʭ ʨʦʩʣʠʥ, ʢʨʽʤ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʦʜ.  

 

ʋʩʽ ʜʽʣʷʥʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʚʩʝʨʝʜʠʥʽ ʟʛʘʨʠʱʘ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʦʰʢʦʜʞʝʥʠʤʠ, ʩʫʭʠʤʠ ʜʝʨʝʚʘʤʠ, ʷʢʽ ʟʘʩʝʣʷʶʪʴ ʜʷʪʣʠ (Dendrocopos major). 

ɼʷʪʣʠ ʨʦʟʙʠʚʘʶʪʴ ʰʠʰʢʠ, ʨʦʙʣʷʪʴ ʧʨʠʭʦʚʘʥʽ ʟʘʧʘʩʠ ʰʠʰʦʢ ʫ ˇʨʫʥʪʽ. ʎʝ ʩʧʨʠʷʻ 

ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ ʩʦʩʥʠ. ʆʙʤʝʞʝʥʥʷ ʤʘʩʰʪʘʙʫ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ 

ʩʦʩʥʠ ʧʦʷʩʥʶʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʜʝʨʝʚ, ʷʢʽ ʟʘʩʝʣʝʥʽ ʜʷʪʣʘʤʠ ʥʘ ʯʘʩʪʠʥʽ ʟʛʘʨʠʱʘ 
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ʪʘ ʚʽʜʩʪʘʥʥʶ ʯʘʩʪʠʥʠ ʧʦʰʢʦʜʞʝʥʦʾ ʧʦʞʝʞʝʶ ʪʝʨʠʪʦʨʽʾ  ʚʽʜ ʞʠʚʦʛʦ ʙʦʨʫ. ʆʪʞʝ 

ʤʦʞʝʤʦ ʨʝʢʦʤʝʥʜʫʚʘʪʠ: 

ï ʫ ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʧʦʞʝʞʽ ʥʝ ʚʠʜʘʣʷʪʠ ʧʦʰʢʦʜʞʝʥʽ ʜʝʨʝʚʘ ʪʘ ʩʫʭʦʩʪʦʾ ï 

ʤʽʩʮʷ ʟʘʩʝʣʝʥʥʷ ʜʷʪʣʘʤʠ; 

ï ʟʨʦʙʠʪʠ ʙʦʨʦʟʥʠ ï ʩʤʫʛʠ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ï ʥʘ ʜʽʣʷʥʢʘʭ, ʜʝ ʩʣʘʙʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ. 

ʉʪʨʫʢʪʫʨʘ ʜʝʨʝʚʦʩʪʘʥʫ ʥʘ ʟʛʘʨʠʱʽ. ʋ 2013 ʨʦʮʽ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚʦʩʪʘʥʫ  ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʛʘʨʠʱʘ ɼʇ çɿʤʽʾʚʩʴʢʝ ʣʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦè. ʉʝʨʝʜ 120 ʜʝʨʝʚ ʩʦʩʥʠ, ʱʦ ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʽ ʧʦʞʝʞʝʶ, 

18,3 % ï ʞʠʚʽ, 42,5 % ï ʩʫʭʦʩʪʽʡ, 39,1 ï ʚʘʣʽʞ. ʉʝʨʝʜ ʞʠʚʠʭ ʜʝʨʝʚ 7 ʝʢʟʝʤʧʣʷʨʽʚ 

ʟʘʩʝʣʝʥʽ ʜʷʪʣʘʤʠ, ʘ ʩʝʨʝʜ ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ ʪʘʢʠʭ ï 17, ʪʦʙʪʦ 15 % ʩʫʭʦʩʪʽʡʥʠʭ 

ʜʝʨʝʚ. 

ʅʘ ʜʽʣʷʥʮʽ ʞʠʚʦʛʦ ʙʦʨʫ, ʱʦ ʟʘʟʥʘʚ ʚʧʣʠʚʫ ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ, ʟʘ ʤʝʞʘʤʠ 

ʟʛʘʨʠʱʘ ʧʨʦʚʝʜʝʥʦ ʦʙʣʽʢ ʩʫʭʦʩʪʦʶ ʤʽʞ ʚʥʫʪʨʽʰʥʽʤ ʧʝʨʠʤʝʪʨʦʤ ʟʛʘʨʠʱʘ  ̔

ʟʦʚʥʽʰʥʽʤʠ ʤʝʞʘʤʠ ʥʠʟʦʚʠʭ ʧʦʞʝʞ. ʋ 2013 ʨʦʮʽ ʚʽʜʤʽʯʝʥʦ 14 ʩʫʭʦʩʪʽʡʥʠʭ 

ʜʝʨʝʚ ʩʦʩʥʠ. ɿʘʛʠʙʣʽ ʜʝʨʝʚʘ ʽʟ ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʦʶ ʢʦʨʦʶ. ʅʘ ʦʙʚʫʛʣʝʥʠʭ 

ʩʪʦʚʙʫʨʘʭ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʩʣʽʜʠ ʞʫʢʽʚ-ʢʦʨʦʾʜʽʚ, ʯʦʛʦ ʥʝʤʘʻ ʥʘ ʦʙʚʫʛʣʝʥʠʭ 

ʩʪʦʚʙʫʨʘʭ ʞʠʚʠʭ ʜʝʨʝʚ ʩʦʩʥʠ. ʪʦʙʪʦ, ʚʧʣʠʚ ʞʫʢʽʚ-ʢʦʨʦʾʜʽʚ ʥʘ ʚʩʠʭʘʥʥʷ ʩʦʩʥʠ ʻ 

ʚʪʦʨʠʥʥʦʶ ʧʨʠʯʠʥʦʶ ʽ ʧʦʰʠʨʶʻʪʴʩʷ ʪʘʣʴʢʠ ʣʠʰʝ ʥʘ ʦʩʣʘʙʣʝʥʽ ʧʦʞʝʞʝʶ 

ʜʝʨʝʚʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʩʦʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ 

ʦʮʽʥʢʫ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʚʠʩʘʜʞʝʥʠʭ ʢʫʣʴʪʫʨ, ʧʣʘʥʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʩʘʜʞʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʝʢʪʫʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʷʚʣʝʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ʋ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʩʫʢʫʧʥʽʩʪʴ ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʣʽʪʦʛʝʥʥʽʡ ʦʩʥʦʚʽ ʧʦʣʷʛʘʻ ʚ ʧʦʩʠʣʝʥʥʽ ʛʝʦʭʽʤʽʯʥʦʾ ʤʽʛʨʘʮʽʾ ʷʢ ʚ ʨʘʜʽʘʣʴʥʦʤʫ, ʪʘʢ 

ʽ ʚ ʣʘʪʝʨʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ, ʟʤʽʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ˇʨʫʥʪʫ, ʟʥʠʞʝʥʥʽ 

ʟʥʘʯʝʥʴ ʨʅ, ʟʤʝʥʰʝʥʥʽ ʚʤʽʩʪʫ ʛʫʤʫʩʫ, ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʽ ˇʨʫʥʪʦʚʠʭ ʤʘʩ, 

ʥʘʜʤʽʨʥʽʡ ʟʦʣʴʥʦʩʪʽ, ʟʨʦʩʪʘʥʥʽ ʚʤʽʩʪʫ ʤʽʥʝʨʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ 

ʟʤʽʥʶʻʪʴʩʷ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʱʝʥʥʷ ʬʽʣʴʪʨʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ. 

ʋ ˇʨʫʥʪʘʭ ʨʦʟʚʠʚʘʶʪʴʩʷ ʛʨʠʙʢʦʚʽ ʧʘʪʦʛʝʥʥʽ ʧʘʨʘʟʠʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ 
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ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʘʢʦʞ ʬʝʥʦʣʦʛʽʯʥʽ ʟʤʽʥʠ, ʪʨʠʚʘʣʽʩʪʴ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘʢ ʩʘʤʦ ʟʘʟʥʘʻ ʟʤʽʥ (ʟʨʦʩʪʘʻ ʜʠʥʘʤʽʯʥʽʩʪʴ ʚʽʪʨʦʚʦʛʦ 

ʨʝʞʠʤʫ, ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʙʠʚʥʘ ʟʜʘʪʥʽʩʪʴ ʜʝʥʥʦʾ ʧʦʚʝʨʭʥʽ). ʅʘ ʟʛʘʨʠʱʘʭ ʤʘʩʦʚʦ 

ʨʦʟʧʣʦʜʞʫʶʪʴʩʷ ʢʦʤʘʭʠ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʛʨʠʟʫʥʽʚ. ʅʘ ʨʦʟʚʠʪʦʢ 

ʥʘʩʽʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʪʦʚʱʠʥʘ ʡ 

ʩʪʨʫʢʪʫʨʘ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ ʪʘ ʤʦʭʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɻʨʫʙʘ ʧʽʜʩʪʠʣʢʘ ʽ ʱʽʣʴʥʠʡ 

ʤʦʭʦʚʠʡ ʧʦʢʨʠʚ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʨʦʨʦʩʪʘʥʥʶ ʥʘʩʽʥʥʷ ʥʘʚʽʪʴ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤʫ 

ʡ ʨʷʩʥʦʤʫ ʧʣʦʜʦʥʦʰʝʥʥʽ. ʇʨʠ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʚ ʨʘʟʠ ʩʭʦʜʠ 

ʨʽʟʥʠʭ ʧʦʨʽʜ ʨʽʟʥʷʪʴʩʷ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʩʭʦʜʽʚ ʥʘʡʚʘʞʣʠʚʽʰʽ 

ʣʽʩʦʫʪʚʦʨʶʶʯʽ ʧʦʨʦʜʠ ʩʣʽʜ ʨʦʟʪʘʰʫʚʘʪʠ ʫ ʥʘʩʪʫʧʥʦʤʫ ʟʨʦʩʪʘʶʯʦʤʫ ʧʦʨʷʜʢʫ: 

ʦʩʠʢʘ (P. tremula L.), ʙʝʨʝʟʘ (B. verrucosa Ehrh.), ʩʦʩʥʘ (P. sylvestris L.), ʷʣʠʥʘ 

(ʈʽʩʝʘ abies), ʷʣʠʮʷ (Abies alba), ʙʫʢ (Fagus sylvatica L.), ʜʫʙ (Q. robur L.). ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʚʠʟʥʘʯʝʥʦ ʡ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʯʠʥʥʠʢʠ, ʷʢʽ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʽʜʪʚʦʨʝʥʥʶ ʬʽʪʦʮʝʥʦʟʽʚ  ̔ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʷʜ ʟʘʭʦʜʽʚ. 

ɻʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʽʨʦʛʝʥʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʩʣʽʜ ʚʚʘʞʘʪʠ 

ʢʦʨʝʥʝʚʫ ʛʫʙʢʫ (Fomitopsis annosa). ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʧʨʠʯʠʥʦʶ, ʷʢʘ ʟʘʚʘʞʘʻ 

ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʶ, ʻ ʨʠʮʠʥʘ ʟʜʫʪʘ ʘʙʦ ʨʠʮʠʥʘ ʭʚʠʣʷʩʪʘ (Rhizina undulata), ʱʦ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʛʨʠʙʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʚʠʢʣʠʢʘ ̒ ʟʘʛʥʠʚʘʥʥʷ ʢʦʨʝʥʽʚ 

ʩʦʩʥʠ [201].  

ʇʽʩʣʷ ʧʦʞʝʞ ʣʽʩʦʩʽʯʥʽ ʟʘʣʠʰʢʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʜʨʽʙʥʶʚʘʪʠ ʽ ʨʦʟʢʠʜʘʪʠ 

ʥʘ ʧʣʦʱʽ. ɺʦʥʠ ʤʫʣʴʯʫʶʪʴ ˇʨʫʥʪ, ʧʦʩʪʫʧʦʚʦ ʨʦʟʢʣʘʜʘʶʪʴʩʷ, ʟʙʘʛʘʯʫʶʪʴ ˇʨʫʥʪ 

ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʻ ʞʠʚʠʣʴʥʠʤ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʙʘʛʘʪʴʦʭ 

ʦʨʛʘʥʽʟʤʽʚ. ʐʢʽʜʣʠʚʽ ʢʦʤʘʭʠ ʚ ʪʘʢʠʭ ʟʘʣʠʰʢʘʭ ʥʝ ʨʦʟʤʥʦʞʫʶʪʴʩʷ, ʦʩʢʽʣʴʢʠ 

ʚʦʣʦʛʽʩʪʴ ʩʫʙʩʪʨʘʪʫ ʰʚʠʜʢʦ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʫ ʚʠʧʘʜʢʫ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ ʚ 

ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ ʽ ʚ ʦʢʨʝʤʽ ʨʦʢʠ ʮʽ ʟʘʣʠʰʢʠ ʰʚʠʜʢʦ ʟʘʩʝʣʶʶʪʴʩʷ 

ʜʝʨʝʚʦʨʫʡʥʽʚʥʠʤʠ ʛʨʠʙʘʤʠ. ɺ. ʃ. ʄʻʰʢʦʚʦʶ ʚʠʩʣʦʚʣʝʥʦ ʛʽʧʦʪʝʟʫ, ʱʦ ʦʙʨʦʙʢʘ 

ʩʽʷʥʮʽʚ ʤʽʢʦʨʠʟʦʶ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʾʭʥʴʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʪʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʶ ʧʦʚʝʨʭʥʽ ʚʩʤʦʢʪʫʚʘʥʥʷ [201, 202]. 

ɺʥʝʩʝʥʥʷ ʤʽʢʦʨʠʟʠ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʙʘʨôʻʨʘ, ʱʦ ʩʧʨʠʷʻ 
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ʧʦʜʦʚʞʝʥʥʶ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʜʨʽʙʥʠʭ ʢʦʨʝʥʽʚ, ʟʙʽʣʴʰʝʥʥʶ ʩʪʽʡʢʦʩʪʽ ʜʦ ʧʦʩʫʭ. 

ɿʙʽʣʴʰʫʻʪʴʩʷ ʩʧʦʞʠʚʘʥʥʷ ʨʦʩʣʠʥʘʤʠ ʚʦʜʠ, ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʜʦʩʪʫʧ ʜʦ 

ʜʞʝʨʝʣ ʦʨʛʘʥʽʯʥʦʛʦ ʥʽʪʨʦʛʝʥʫ ʡ ʬʦʩʬʦʨʫ. ʍʽʤʽʯʥʠʡ ʟʘʭʠʩʪ ʨʦʩʣʠʥ ʚʽʜ ʟʙʫʜʥʠʢʽʚ 

ʭʚʦʨʦʙ ʧʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʥʘʢʦʧʠʯʝʥʥʶ ʧʨʦʪʠʛʨʠʙʢʦʚʠʭ 

ʨʝʯʦʚʠʥ ʫ ʨʠʟʦʩʬʝʨʽ, ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ˇʨʫʥʪʫ. 

ɿʥʘʯʥʦʶ ʰʢʦʜʠ ʟʘʚʜʘʻ ʧʦʰʠʨʝʥʥʷ ʩʦʩʥʦʚʠʭ ʣʫʙʦʾʜʽʚ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ 

ʜʝʨʝʚʘʭ, ʫʰʢʦʜʞʝʥʠʭ ʧʦʞʝʞʝʶ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʫʰʢʦʜʞʝʥʠʭ ʣʫʙʦʾʜʘʤʠ 

ʧʘʛʦʥʽʚ ʪʨʘʧʣʷʻʪʴʩʷ ʚ ʮʝʥʪʨʽ ʜʽʣʷʥʢʠ ʟʛʘʨʠʱʘ, ʘ ʪʘʢʦʞ ʫ ʜʝʨʝʚʘʭ, ʱʦ ʨʦʩʪʫʪʴ ʥʘ 

ʤʝʞʽ ʟ ʥʝʟʽʤʢʥʝʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ɺʠʣʫʯʝʥʥʷ ʪʘʢʠʭ ʜʝʨʝʚ ʥʝʜʦʮʽʣʴʥʝ, ʦʩʢʽʣʴʢʠ 

ʮʝ ʧʨʠʟʚʝʜʝ ʜʦ ʦʩʣʘʙʣʝʥʥʷ ʜʝʨʝʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʛʣʠʙʠʥʽ ʜʽʣʷʥʢʠ. ɿʘʛʠʙʣʽ 

ʜʝʨʝʚʘ ʟʘʭʠʱʘʶʪʴ ʜʝʨʝʚʘ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʜʘʣʽ ʚʽʜ ʤʝʞʽ ʟʨʫʙʫ ʚʽʜ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ 

ʚʽʪʨʫ. ʉʪʘʨʠʡ ʩʫʭʦʩʪʽʡ ʥʝ ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʟ ʧʦʛʣʷʜʫ ʟʘʩʝʣʝʥʥʷ ʢʦʨʦʾʜʘʤʠ, 

ʦʩʢʽʣʴʢʠ ʢʦʨʘ ʥʘ ʥʴʦʤʫ ʤʘʡʞʝ ʥʝ ʟʙʝʨʝʛʣʘʩʷ, ʘ ʚʦʣʦʛʽʩʪʴ ʜʝʨʝʚʠʥʠ ʜʫʞʝ ʥʠʟʴʢʘ. 

ʆʩʣʘʙʣʝʥʥʷ ʜʝʨʝʚ ʥʘ ʤʝʞʽ ʟʽ ʟʨʫʙʘʤʠ ʟʥʘʯʥʠʤ ʯʠʥʦʤ ʧʦʚôʷʟʘʥʝ ʟ̔ 

ʥʝʩʧʦʜʽʚʘʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʦʩʚʽʪʣʝʥʥʷ ʩʪʦʚʙʫʨʽʚ, ʥʘʜʣʠʰʢʦʚʠʤ ʾʭ ʥʘʛʨʽʚʘʥʥʷʤ 

ʚʣʽʪʢʫ ʪʘ ʧʦhʢʦʜʞʝʥʥʷʤ ʤʦʨʦʟʦʤ ʫʟʠʤʢʫ. ʂʨʦʥʠ ʨʦʟʨʦʩʪʘʶʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ 

ʙʽʣʴʰʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʘ ʢʦʨʽʥʥʷ ʟʘʧʽʟʥʶʶʪʴʩʷ ʟ ʨʦʟʨʦʩʪʘʥʥʷʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʚʦʣʦʛʦ ,ʁ ʧʦʟʘʷʢ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʟʽ ʩʪʦʨʦʥʠ ʟʨʫʙʫ ʘʙʦ ʜʽʣʷʥʢʠ ʥʝʟʽʤʢʥʝʥʠʭ 

ʢʫʣʴʪʫʨ ʜʦʩʠʪʴ ʥʠʟʴʢʘ. ʆʩʣʘʙʣʝʥʽ ʚʧʣʠʚʦʤ ʩʫʢʫʧʥʦʩʪʽ ʯʠʥʥʠʢʽʚ ʜʝʨʝʚʘ 

ʚʪʨʘʯʘʶʪʴ ʦʧʽʨ ʜʦ ʟʘʩʝʣʝʥʥʷ ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʦʤʘʭʘʤʠ, ʘ ʨʦʟʚʠʪʦʢ ʮʠʭ ʢʦʤʘʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʰʝ ʫ ʥʘʛʨʽʪʽʰʠʭ ʜʽʣʷʥʢʘʭ ʩʪʦʚʙʫʨʽʚ. 

ɼʝ ʣʽʩʦʩʪʝʧ ʟʤʽʥʶʻʪʴʩʷ ʩʪʝʧʦʤ, ʫʤʦʚʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ 

ʩʪʘʶʪʴ ʤʝʥʰ ʧʨʠʜʘʪʥʠʤʠ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʩʘʜʞʘʥʮʽ ʧʽʜʣʷʛʘʶʪʴ ʘʪʘʢʘʤ ʣʠʯʠʥʦʢ 

ʭʨʫʱʽʚ (Melolontha hippocastani). ɾʦʜʥʠʡ ʽʩʥʫʶʯʠʡ ʽʥʩʝʢʪʠʮʠʜ ʥʝ ʚ ʟʤʦʟʽ 

ʚʙʝʨʝʛʪʠ ʩʦʩʥʠ ʚʽʜ ʫh ʢʦʜʞʝʥʥʷ ʭʨʫʱʘʤʠ ʫ ʜʘʥʠʭ ʫʤʦʚʘʭ. ɿʚʘʞʠʚʠh, ʱʦ ʷʢʠʡ 

ʟʘʚʛʦʜʥʦ ʽʥʩʝʢʪʠʮʠʜ ʨʦʟʧʘʜʘʻʪʴʩʷ ʚ ˇʨʫʥʪʽ ʧʨʦʪʷʛʦʤ 2ï4 ʤʽʩʷʮʽʚ, ʦʭʦʨʦʥʘ 

ʢʫʣʴʪʫʨ ʚʽʜ ʭʨʫʱʽʚ ʪʝʨʤʽʥʦʤ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʩʫʤʥʽʚʥʦ ʯʠ ʻ ʨʝʥʪʘʙʝʣʴʥʦ  ʁ [218]. 

ʋ ʧʽʚʜʝʥʥʠʭ ʨʘʡʦʥʘʭ ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʟʘʣʽʩʥʝʥʷ ʧʣʦʱ, ʜʝ ʧʦʛʘʥʦ 

ʧʨʠʞʠʚʘʻʪʴʩʷ ʩʦʩʥʘ, ʨʘʭʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʷʢʽ 

ʩʧʨʦʤʦʞʥʽ ʚʪʨʠʤʫʚʘʪʠ ʧʽʩʦʢ. ʉʝʨʝʜ ʥʠʭ: ʨʦʙʽʥʽʷ ʯʠ ʘʢʘʮʽʷ ʙʽʣʘ (Robinia 
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pseudoacacia), ʷʢʘ ʻ ʱʝ ʡ ʤʝʜʦʥʦʩʦʤ. ʉʘʜʞʘʥʮʽ ʜʘʥʦʾ ʧʦʨʦʜʠ ʪʘʢʦʞ 

ʫh ʢʦʜʞʫʶʪʴʩʷ ʣʠʯʠʥʢʘʤʠ ʭʨʫʱʽʚ, ʦʜʥʘʢ ʟʘʚʜʷʢʠ ʟʜʽʙʥʦʩʪʽ ʜʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ ʧʦʨʦʜʘ ʮʷ ʤʦʞʝ ʧʣʘʚʥʦ ʧʦʰʠʨʶʚʘʪʠʩʷ ʚʽʜ ʥʘʡʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ 

ʩʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʧʣʦʱ ʥʘ ʩʫʩʽʜʥʽ ʧʣʦʱʽ, ʜʝ ʧʝʨʝʥʦʩʠʪʴ ʢʦʥʢʫʨʝʥʮʽʶ ʽʟ 

ʪʨʘʚôʷʥʠʩʪʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. 

ɺ ʟʥʠʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠʨʦʜʥʦ ʚʽʜʥʦʚʣʶʶʪʴʩʷ 

ʙʝʨʝʟʘ (B. verrucosa Ehrh.) ʪʘ ʦʩʠʢʘ (P. tremula L.). ʎʝ ʟʘʩʚʽʜʯʫ ̒ ʧʨʦ 

ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʚʠʨʫʙʢʠ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʟʛʘʨʠʱ ʭʦʯ ʽ ʫʰʢʦʜʞʝʥʠʭ ʚʦʛʥʝʤ 

ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʩʧʨʦʤʦʞʥʠʭ ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʧʘʛʦʥʘʤʠ. 

ʆʪʞʝ, ʧʝʨhʦʶ ʧʨʠʯʠʥʦʶ ʚʩʠʭʘʥʥʷ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʻ ʥʠʟʦʚʽ 

ʧʦʞʝʞʽ. ɺʪʦʨʠʥʥʦʶ ʧʨʠʯʠʥʦʶ ʻ ʚʧʣʠʚ ʞʫʢʽʚ-ʢʦʨʦʾʜʽʚ, ʷʢʘ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ 

ʣʠʰʝ ʥʘ ʦʩʣʘʙʣʝʥʽ ʧʦʞʝʞʝʶ ʜʝʨʝʚʦʩʪʘʥʠ. 

ɺʘʛʦʤʠʤ ʻ ʟôʷʩʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʠ ʝʬʝʢʪʠʚʥʦʛʦ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʟʛʘʨʠʱ ʫ 

ʧʝʨʰʠʡ ʨʽʢ ʧʽʩʣʷ ʧʦʞʝʞʽ [201]. ʅʘ ʡʦʛʦ ʢʦʨʠʩʪʴ ʩʚʽʜʯʘʪʴ (ʨʠʩ. 5.10): 

ï ʥʝʦʙʭʽʜʥʽʩʪʴ ʱʦʥʘʡʰʚʠʜʰʦʛʦ ʫʪʚʦʨʝʥʥʷ ʣʽʩʫ ʪʘʤ, ʜʝ ʚʽʥ ʟʨʦʩʪʘʚ 

ʨʘʥʽʰʝ; 

ï ʚʧʝʚʥʝʥʽʩʪʴ, ʱʦ ʩʘʜʦʚʠʡ ʤʘʪʝʨʽʘʣ ʚʩʪʠʛʥʝ ʜʦʙʨʝ ʫʢʦʨʽʥʠʪʠʩʷ ʜʦ ʪʦʛʦ, ʷʢ 

ʥʘ ʧʣʦʱʘʭ ʧʨʠʨʦʩʪʝ ʯʠʩʝʣʴʥʽʩʪʴ ʭʨʫʱʽʚ, ʘ 2-ʨʽʯʥʽ ʩʘʜʞʘʥʮʽ ʚʠʷʚʣʷʪʴʩʷ 

ʩʪʽʡʢʽʰʠʤʠ ʜʦ ʫh ʢʦʜʞʝʥʴ ʢʦʤʘʭʘʤʠ.  
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ʈʠʩʫʥʦʢ 5.10 ï ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ 

 

ʅʘ ʢʦʨʠʩʪʴ ʚʽʜʤʦʚʠ ʚʽʜ ʟʘʣʽʩʥʝʥʥʷ ʟʛʘʨʠʱ ʚ ʧʝʨʰʠʡ ʨʽʢ ʧʽʩʣʷ ʧʦʞʝʞʽ 

ʚʢʘʟʫʶʪʴ: 

ï ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʯʦʨʥʦʛʦ ʚʽʜ ʟʦʣʠ ʧʽʩʢʫ ʥʘ ʟʛʘʨʠʱʘʭ (ʧʦʥʘʜ 50Áʉ), 

ʱʦ ʻ ʟʛʫʙʥʠʤ ʜʣʷ ʩʽʷʥʮʽʚ; 

ï ʧʽʜʚʠʱʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʅ (ʣʫʞʥʦʩʪʽ) ˇʨʫʥʪʫ ʚʥʘʩʣʽʜʦʢ ʘʢʫʤʫʣʶʚʘʥʥʷ 

ʯʠʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ ʟʦʣʠ, ʱʦ ʻ ʥʝʟʨʫʯʥʠʤ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʩʦʩʥʠ; 

ï ʫh ʢʦʜʞʝʥʥʷ ʣʠʯʠʥʢʘʤʠ ʭʨʫʱʽʚ ʩʘʜʞʘʥʮʽʚ ʩʦʩʥʠ ʚ ʢʫʣʴʪʫʨʘʭ ʥʘ 

ʟʛʘʨʠʱʘʭ ʥʝ ʣʠʰʝ ʫ ʧʝʨʰʠʡ ʨʽʢ ʧʽʩʣʷ ʩʘʜʽʥʥʷ; 

ï ʧʦhʢʦʜʞʝʥʥʷ ʩʘʜʞʘʥʮʽʚ ʩʦʩʥʠ ʫ ʢʫʣʴʪʫʨʘʭ ʥʘ ʟʛʘʨʠʱʘʭ (ʷʢ ʽ ʥʘ ʟʨʫʙʘʭ) 

ʞʫʢʘʤʠ ʚʝʣʠʢʦʛʦ ʩʦʩʥʦʚʦʛʦ ʜʦʚʛʦʥʦʩʠʢʘ (Hylobius abietisʪʘ) ʡ ʢʦʨʝʥʝʞʠʣʽʚ 

(Hylastes sp.), ʷʢʽ ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʫ ʧʽʜʟʝʤʥʠʭ ʯʘʩʪʠʥʘʭ ʟʛʦʨʽʣʠʭ ʜʝʨʝʚ ï 

ʟʘʟʚʠʯʘʡ ʱʽʣʴʥʽʩʪʴ ʮʠʭ ʢʦʤʘʭ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 2ï3-ʨʽʯʥʠʭ ʟʨʫʙʘʭ, ʪʦʤʫ ʱʦ ʥʘ 

ʪʦʡ ʯʘʩ ʧʨʦʛʥʠʻ ʯʠ ʚʠʩʦʭʥʝ ʩʫʙʩʪʨʘʪ ʜʣʷ ʾʭ ʨʦʟʤʥʦʞʝʥʥʷ; 
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ï ʧʽʜʟʝʤʥʽ ʯʘʩʪʠʥʠ ʧʥʽʚ ʪʘ ʣ̔ ʩʦʩʽʯʥʽ ʦʩʪʘʪʢʠ (ʧʨʠ ʚʦʣʦʛʦʩʪʽ ʜʝʨʝʚʠʥʠ 

ʤʝʥʰ 60 % ʦʟʥʘʯʝʥʽ ʢʦʤʘʭʠ ʥʝ ʟʤʦʞʫʪʴ ʫ ʥʠʭ ʨʦʟʚʠʚʘʪʠʩʷ); 

ï ʫʨʘʞʝʥʥʷ ʩʘʜʞʘʥʮʽʚ ʛʨʠʙʦʤ ʨʠʮʠʥʦʶ ʟʜʫʪʦʶ (R. undulata) (ʥʝʛʘʪʠʚʥʠʡ 

ʚʧʣʠʚ ʮʴʦʛʦ ʛʨʠʙʘ ʥʘ ʩʦʩʥʦʚʽ ʢʫʣʴʪʫʨʠ ʤʦʞʝ ʪʨʠʚʘʪʠ ʧʦʥʘʜ 5 ʨʦʢʽʚ). 

 

5.2.2 ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩ̔ʚ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʪʝʧʫ 

 

ɺʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ ʩʪʝʧʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʧʨʠʯʠʥ. ɻʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʚʦʥʠ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʤʠ ʨʘʥʽʰʝ ʜʣʷ 

ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ: ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ, ʪʠʧʫ ʡ ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʩʪʽ, ʩʠʣʠ ʪʘ ʥʘʧʨʷʤʫ 

ʚʽʪʨʫ, ʱʦ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʫ ʨʦʟʜʽʣʽ 1 ʪʘ 2 [2, 34].  

ʉʪʝʧʠ ʚ ʧʣʘʥʽ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʽ 

ʙʦʨʦʪʴʙʠ ʟ ʥʠʤʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚʢʨʘʡ ʫ ʥʝʚʠʛʽʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ. ʇʦʣʽʪʠʢʘ 

ʦʩʚʦʻʥʥʷ ʮʽʣʠʥʥʠʭ ʟʝʤʝʣʴ, ʱʦ ʧʨʘʢʪʠʢʫʚʘʣʘʩʴ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ, 

ʤʘʣʘ ʟʛʫʙʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʧʨʠʨʦʜʥʦʾ ʩʪʝʧʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ [133]. 

ʉʚʦʻʨʽʜʥʝ ʚʠʩʥʘʞʝʥʥʷ ʨʽʣʣʽ ʧʨʠʟʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ çʙʘʛʘʪʦ ʨʽʟʥʦʚʠʜʽʚ 

ʧʣʘʢʦʨʥʠʭ ʩʪʝʧʽʚ ʟʥʠʢʣʠ ʟ ʜʝʥʥʦʾ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʥʝʚʠʚʯʝʥʠʤʠè [329]. 

ʅʘ ʞʘʣʴ, ʚ ʜʘʥʠʡ ʯʘʩ ʜʦ ʩʪʝʧʦʚʠʭ ʬʽʪʦʮʝʥʦʟʽʚ ʟʘʣʠʰʠʣʦʩʷ ʚʩʝ ʪʘʢʝ ʞ 

ʩʧʦʞʠʚʯʝ ʚʽʜʥʦʰʝʥʥʷ, ʷʢ ʽ ʚ ʧʦʨʫ çʧʽʜʥʷʪʪʷ ʮʽʣʠʥʠè. ʈʦʟʦʨʘʥʽʩʪʴ ʩʪʝʧʽʚ ʚ ʢʨʘʾʥʽ 

ʩʢʣʘʜʘʻ 60-75 %. ʋ ʥʝʜʘʣʝʢʦʤʫ ʤʠʥʫʣʦʤʫ, ʢʦʣʠ ʦʮʽʥʢʘ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʦʚʦʜʠʣʘʩʷ ʟ ʧʦʛʣʷʜʫ ʟʙʽʣʴʰʝʥʥʷ çʧʦʩʽʚʥʠʭ ʧʣʦʱè, ʮʽ ʮʠʬʨʠ ʙʫʣʠ ʱʝ 

ʙʽʣɹh ʠʤʠ ʽ ʜʦʩʷʛʘʣʠ 80-90%. ʗʢ ʩʧʨʘʚʝʜʣʠʚʦ ʚʽʜʟʥʘʯʘʶʪʴ ʙʽʣʴʰʽʩʪʴ ʥʘʫʢʦʚʮʽʚ, 

ʧʝʨʽʦʜʠʯʥʽ ʧʨʠʨʦʜʥʽ ʧʦʞʝʞʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʡ ʻ ʦʜʥʠʤ ʟ 

ʝʢʟʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʷʢʠʭ ʽ ʩʬʦʨʤʫʚʘʣʠʩʷ ʩʪʝʧʠ. ʇʨʦʪʝ 

ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʧʨʠʚʝʣʘ ʜʦ ʯʠʩʣʝʥʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʧʦʞʝʞ. ʉʪʝʧʦʚʽ 

ʫʛʨʫʧʦʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʯʘʩʪʦ ʥʘʚʤʠʩʥʦ ʧʽʜʜʘʶʪʴ ʧʘʣʘʤ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʭ ʷʢ ʧʘʩʦʚʠʱʥʠʭ ʫʛʽʜʴ. ɺʽʜʥʦʰʝʥʥʷ ʜʦ ʩʪʝʧʦʚʠʭ ʧʘʣʽʚ 

ʥʝʦʜʥʦʟʥʘʯʥʝ. ʅʘ ʜʫʤʢʫ ʛʦʩʧʦʜʘʨʥʠʢʽʚ ʽ ʜʝʷʢʠʭ ʚʯʝʥʠʭ, ʮʝ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ 

ʩʪʘʥʫ ʧʘʩʦʚʠʱ, ʦʩʢʽʣʴʢʠ ʚʦʛʦʥʴ ʟʥʠʱʫʻ ʪʦʨʽʰʥʽ ʚʠʩʦʭʣʽ ʨʝʰʪʢʠ ʨʦʩʣʠʥ, ʘ ʥʘ 

ʫʜʦʙʨʝʥʦʤʫ ʟʦʣʦʶ ˇʨʫʥʪʽ ʢʨʘʱʝ ʨʦʟʚʠʚʘʶʪʴʩʷ ʤʦʣʦʜʽ ʧʨʦʨʦʩʪʢʠ [180, 254]. 
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ɿʦʢʨʝʤʘ, ʩʪʝʧʦʚʽ ʟʣʘʢʠ ʽ ʦʩʦʢʠ ʚʽʜ ʚʦʛʥʶ ʥʝ ʩʪʨʘʞʜʘʶʪʴ. ɺʠʚʯʝʥʥʷ ʧʦʧʫʣʷʮʽʡ 

ʢʦʚʠʣʠ ʧʦʢʘʟʘʣʦ, ʱʦ ʟʣʘʢʠ ʟʜʘʪʥʽ ʜʦʙʨʝ ʚʽʜʨʦʩʪʘʪʠ ʽ ʝʬʝʢʪʠʚʥʦ ʧʣʦʜʦʥʦʩʠʪʠ 

ʧʽʩʣʷ ʨʘʥʥʴʦʚʝʩʥʷʥʦʾ ʢʦʨʦʪʢʦʪʝʨʤʽʥʦʚʦʾ ʧʦʞʝʞʽ. ʇʨʦʪʝ, ʧʨʠ ʪʨʠʚʘʣʽʰʽʡ ʽ 

ʧʽʟʥʽʰʽʡ ʜʽʾ ʚʦʛʥʶ, ʨʦʟʚʠʪʦʢ ʚʝʛʝʪʘʪʠʚʥʠʭ ʯʘʩʪʠʥ ʮʠʭ ʨʦʩʣʠʥ ʧʨʠʛʥʽʯʫʻʪʴʩʷ, 

ʟʤʽʱʫʶʪʴʩʷ ʬʝʥʦʬʘʟʠ ʪʘ ʮʚʽʪʽʥʥʷ ʡ ʧʣʦʜʦʥʦʩʽʥʥʷ ʨʦʩʣʠʥ ʚ ʮʝʡ ʩʝʟʦʥ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ [274, 329]. 

ɿʘʛʘʣʦʤ, ʟ ʧʦʛʣʷʜʫ ʙʽʣʴʰʦʩʪʽ ʙʽʦʣʦʛʽʚ ʪʘ ʝʢʦʣʦʛʽʚ, ʧʦʞʝʞʽ ʚ ʩʫʯʘʩʥʠʭ 

ʤʘʩʰʪʘʙʘʭ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʟʛʫʙʥʽ ʜʣʷ ʩʪʝʧʦʚʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʡ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ [138, 141, 327]. ʍʦʯʘ ʥʘʫʢʦʚʮʽ ʚ ʜʝʷʢʠʭ, ʘʣʝ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ, ʚʠʧʘʜʢʘʭ ʜʦʧʫʩʢʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

ʚʠʧʘʣʶʚʘʥʥʷ ʧʘʩʦʚʠʱ. ʉʣʽʜ ʚʨʘʭʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʧʝʨʝʢʦʥʣʠʚʦ ʚʢʘʟʫʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʧʘʩʦʚʠʱʘ ʩʪʝʧʦʚʽ ʜʽʣʷʥʢʠ, ʷʢʽ 

ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʚʽʜ ʧʦʞʝʞ, ʩʣʽʜ ʜʫʞʝ ʦʙʝʨʝʞʥʦ [133]. ʅʘʡʨʘʮʽʦʥʘʣʴʥʽʰʝ 

ʧʦʯʠʥʘʪʠ ʚʠʧʘʩ ʣʠʰʝ ʥʘ 2ï3 ʨʽʢ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʢʦʣʠ ʚʽʜʥʦʚʣʷʪʴʩʷ ʩʪʝʧʦʚʽ ʟʣʘʢʠ, 

ʽʥʘʢʰʝ, ʧʘʩʦʚʠʱʥʝ ʫʛʽʜʜʷ ʣʝʛʢʦ ʧʽʜʜʘʻʪʴʩʷ ʜʠʛʨʝʩʽʾ ʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ çʟʙʽʡè, 

ʪʦʙʪʦ ʪʝʨʠʪʦʨʽʶ, ʧʦʟʙʘʚʣʝʥʫ ʟʽʤʢʥʫʪʦʛʦ ʪʠʧʦʚʦʛʦ ʜʣʷ ʩʪʝʧʫ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʢʨʠʚʫ. ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʚʦʛʦʥʴ ʚʧʣʠʚʘʻ ʥʘ ʪʨʘʚʦʩʪʽʡ ʩʪʝʧʫ ʧʨʷʤʦ ʽ ʧʦʙʽʯʥʦ: 

ʧʦ-ʧʝʨʰʝ, ʚʦʛʦʥʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʽʻ ʥʘ ʦʨʛʘʥʠ ʨʦʩʣʠʥ; ʧʦ-ʜʨʫʛʝ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʤʽʥʘ ʫʤʦʚ ʾʭ ʽʩʥʫʚʘʥʥʷ, ʧʦʚ'ʷʟʘʥʘ ʟ ʨʫʡʥʫʚʘʥʥʷʤ ʩʪʝʧʦʚʦʾ ʜʝʨʥʠʥʠ ʪʘ 

ʦʛʦʣʝʥʥʷʤ ˇʨʫʥʪʫ. ʅʝʨʝʛʫʣʴʦʚʘʥʽ ʧʘʣʠ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʤʘʡʞʝ ʟʘʚʞʜʠ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʥʝʛʘʪʠʚʥʠʡ ʯʠʥʥʠʢ ʜʽʾ ʥʘ ʩʪʝʧʦʚʽ ʬʽʪʦʮʝʥʦʟʠ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜʠ 

ʘʢʪʠʚʥʦʾ ʚʝʛʝʪʘʮʽʾ, ʮʚʽʪʽʥʥʷ ʡ ʧʣʦʜʦʥʦʩʽʥʥʷ ʨʦʩʣʠʥ. ʇʨʠ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʧʦʞʝʞʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʣʠʙʦʢʘ ʜʝʛʨʘʜʘʮʽʷ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʯʘʩʪʦ ʜʦ ʧʦʚʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʾʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɯʟ ʚʠʱʝ ʥʘʚʝʜʝʥʦʛʦ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʘʣʠ ʩʪʝʧʦʚʦʛʦ 

ʪʨʘʚʦʩʪʦʶ ʥʝʜʦʧʫʩʪʠʤʽ ʥʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʷʢʽ ʤʘʶʪʴ ʩʪʘʪʫʩ 

ʟʘʧʦʚʽʜʥʠʭ.  

ʑʝ ʦʜʠʥ ʽʟ ʯʠʥʥʠʢʽʚ, ʷʢʠʡ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʩʧʨʠʷʻ ʥʝʨʘʮʽʦʥʘʣʴʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʪʝʧʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ï ʮʝ ʟʘʣʽʩʥʝʥʥʷ ʽ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤ ʧʨʦʙʣʝʤʠ [80, 

113, 260]. 
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ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʧʦʩʪʧʽʨʦʛʝʥʥʽ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʝʧʽʚ, ʪʦ ʩʘʤʝ ʥʘ ʾʭ 

ʧʨʠʢʣʘʜʽ ʚʠʜʥʦ, ʱʦ ʧʦʞʝʞʽ ʚ ʪʨʘʚ'ʷʥʠʭ ʮʝʥʦʟʘʭ ʥʝ ʨʫʡʥʫʶʪʴ, ʘ ʩʧʨʠʷʶʪʴ 

ʨʦʟʚʠʪʢʫ ʩʪʝʧʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ. ɺʦʥʠ ʻ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʧʽʜʪʨʠʤʢʠ 

ʮʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʾʭ ʨʝʛʫʣʷʨʥʦʤʫ ʚʽʜʪʚʦʨʝʥʥʶ, ʽ ʟʘʤʠʢʘʶʪʴ ʙʽʦʣʦʛʽʯʥʠʡ 

ʢʨʫʛʦʦʙʽʛ ʪʘʤ, ʜʝ ʟ ʥʠʤ ʥʝ ʩʧʨʘʚʣʷʶʪʴʩʷ ʙʘʢʪʝʨʽʾ. ʊʘʤ, ʜʝ ʡʜʝ ʰʚʠʜʢʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʥʘʜʟʝʤʥʦʾ ʦʨʛʘʥʽʢʠ ʪʽʣʴʢʠ ʧʦʞʝʞʽ ʦʧʝʨʘʪʠʚʥʦ ʧʝʨʝʚʦʜʷʪʴ ʮʶ 

ʙʽʦʤʘʩʫ ʚ ʤʽʥʝʨʘʣʴʥʫ ʨʝʯʦʚʠʥʫ ˇʨʫʥʪʫ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʪʦʯʢʠ ʚʽʜʥʦʚʣʝʥʥʷ 

ʨʦʩʣʠʥ. 

ʉʢʣʘʜʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʝʧʦʚʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ 

ʥʝ ʧʦʚʥʦʮʽʥʥʽ. ʋ ʍʍ ʩʪ. ʙʫʚ ʚʪʨʘʯʝʥʠʡ ʾʭ ʚʘʞʣʠʚʠʡ ʧʨʠʨʦʜʥʠʡ ʢʦʤʧʦʥʝʥʪ ï 

ʚʝʣʠʢʽ ʢʦʧʠʪʥʽ ʪʚʘʨʠʥʠ. ʎʝ ʻ ʦʜʥʽʻʶ ʟ ʚʘʛʦʤʠʭ ʧʨʠʯʠʥ ʚʪʨʘʪʠ ʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ ʡ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ. ɺʽʜʤʽʪʠʤʦ, ʱʦ ʧʨʠ ʦʙ'ʾʜʘʥʥʽ ʪʘ 

ʚʠʪʦʧʪʫʚʘʥʥʽ ʨʦʩʣʠʥ ʢʦʧʠʪʥʽ ʽʩʪʦʪʥʦ ʟʥʠʞʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʦʩʝʨʝʜʢʽʚ ʚʦʛʥʶ ʟ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʟʤʝʥʰʫʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʛʦʨʽʥʥʷ 

ʪʝʨʠʪʦʨʽʾ, ʘ ʩʢʦʪʦʙʽʡʥʽ ʩʪʝʞʢʠ ʜʦ ʚʦʜʦʧʦʾʚ, ʤʽʩʮʴ ʩʪʦʷʥʦʢ ʽ ʣʝʞʘʥʴ ʻ ʧʨʠʨʦʜʥʦʶ 

ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ. ʉʘʤʝ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʧʘʩʫ ʥʘ ʧʦʚʝʨʭʥʽ 

ʩʪʝʧʦʚʦʛʦ ˇʨʫʥʪʫ ʚʠʢʣʠʢʘʻ ʫʪʚʦʨʝʥʥʷ ʤʝʨʪʚʠʭ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ, ʱʦ 

ʬʦʨʤʫʶʪʴ ʱʽʣʴʥʠʡ ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ï ʩʪʝʧʦʚʫ ʧʦʚʩʪʴ (ʯʠ ʩʪʘʨʠʢʫ). ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʾʾ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʚʦʜʥʦ-ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ 

ˇʨʫʥʪʫ ʫ ʙʽʢ ʟʚʦʣʦʞʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʝʟʦʬʽʪʠʟʘʮʽʾ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ 

(ʱʦ ʥʝ ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ) ʽ ʟʥʠʞʝʥʥʷ ʚʠʜʦʚʦʾ ʥʘʩʠʯʝʥʦʩʪʽ 

ʫʛʨʫʧʦʚʘʥʴ, ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʧʘʜʘʥʥʷ ʪʠʧʦʚʠʭ ʩʪʝʧʦʚʠʭ ʚʠʜʽʚ ʬʣʦʨʠ. 

ʎʝ ʜʘʻ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʘʣʽʚ [8].  

ʇʦʯʘʪʦʢ ʨʦʙʽʪ ʧʣʘʥʫʻʪʴʩʷ ʥʘ ʧʝʨʽʦʜ ʜʦ ʥʘʩʪʘʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ 

ʩʝʟʦʥʫ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʩʭʦʜʞʝʥʥʷ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ʩʥʽʛʫ ʚ ʤʽʩʮʷʭ ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʚʠʧʘʣʶʚʘʥʴ ʘʙʦ ʥʘ ʧʝʨʽʦʜ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʩʝʟʦʥʫ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʝʚʠʭ ʫʤʦʚ. ʆʧʪʠʤʘʣʴʥʠʤ 

ʪʝʨʤʽʥʦʤ ʧʦʯʘʪʢʫ ʨʦʙʽʪ ʥʘʚʝʩʥʽ ʷʚʣʷʻʪʴʩʷ ʧʝʨʽʦʜ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʩʭʦʜʞʝʥʥʷ 

ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʢʦʣʠ ˇʨʫʥʪ ʱʝ ʥʝ ʚʽʜʪʘʥʫʚ, ʽ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʨʦʩʣʠʥ 

ʤʽʩʪʠʪʴ ʟʘʧʘʩ ʚʦʣʦʛʠ ʪʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʫʰʢʦʜʞʫʻʪʴʩʷ ʚʦʛʥʝʤ. ɺʦʩʝʥʠ 
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ʦʧʪʠʤʘʣʴʥʠʤ ʪʝʨʤʽʥʦʤ ʜʣʷ ʧʦʯʘʪʢʫ ʨʦʙʽʪ ʻ ʧʝʨʽʦʜ ʜʦ ʥʘʩʪʘʥʥʷ ʩʪʽʡʢʦʛʦ 

ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʢʦʣʠ ˇʨʫʥʪ ʧʦʯʘʚ ʧʨʦʤʝʨʟʘʪʠ ʽ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʨʦʩʣʠʥ ʥʝ 

ʟʤʦʞʝ ʫʰʢʦʜʠʪʠʩʷ ʚʦʛʥʝʤ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʧʣʘʥʫʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʚʠʧʘʣʶʚʘʥʴ ʥʘ ʧʽʜʥʝʩʝʥʠʭ, ʚʽʜʢʨʠʪʠʭ ʤʽʩʮʷʭ, ʧʽʚʜʝʥʥʠʭ 

ʩʭʠʣʘʭ, ʜʝ ʩʥʽʛ ʩʭʦʜʠʪʴ ʚ ʨʘʥʥʽ ʪʝʨʤʽʥʠ. 

ɼʝʨʝʚʥʠʡ ʪʘ ʯʘʛʘʨʥʠʢʦʚʠʡ ʩʢʣʘʜ ʩʪʝʧʽʚ ʚʨʘʞʘʻʪʴʩʷ ʙʽʣʴʰʝ. 

ʌ. ʄ. ʄʽʣʴʢʦʚ ʜʦʩʠʪʴ ʥʘʦʯʥʦ ʦʧʠʩʘʚ ʨʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʚ 

ʩʪʝʧʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ: çʅʝʢʦʰʝʥʽ, ʘʙʩʦʣʶʪʥʦ ʟʘʧʦʚʽʜʥʽ ʧʦʢʣʘʜʠ, ʰʪʫʯʥʦ 

ʧʦʩʪʘʚʣʝʥʽ ʚ ʫʤʦʚʠ, ʥʝ ʚʣʘʩʪʠʚʽ ʩʪʝʧʦʚʦʤʫ ʣʘʥʜʰʘʬʪʫ (ʚʽʜʩʫʪʥʽʩʪʴ ʧʘʣʽʚ ʽ 

ʚʠʧʘʩʘʥʥʷ ʭʫʜʦʙʠ), ʚʪʨʘʪʠʣʠ ʙʘʛʘʪʦ ʨʠʩ ʨʽʟʥʦʪʨʘʚʥʦ-ʢʦʩʪʨʠʮʝʚʦ-ʢʦʚʠʣʦʚʠʭ 

ʩʪʝʧʽʚè [203]. ʅʘʢʦʧʣʝʥʘ ʧʦʪʫʞʥʘ ʧʦʚʩʪʴ, ʧʨʠʛʥʦʙʣʶʶʯʠ ʩʪʝʧʦʚʽ ʜʝʨʥʦʚʠʥʥʽ 

ʟʣʘʢʠ, ʩʧʨʠʷʻ ʨʦʟʨʦʩʪʘʥʥʶ ʢʦʨʝʥʝʚʠʱʥʠʭ; ʫ ʪʨʘʚʦʩʪʦʾ ʩʪʝʧʽʚ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʯʘʛʘʨʥʠʢʠ, ʘ ʧʦʪʽʤ ʽ ʜʝʨʝʚʥʽ ʧʦʨʦʜʠ ï ʛʣʽʜ (Crataegus L.), ʞʠʤʦʣʦʩʪʴ (Lonicera 

tatarica L.), ʛʨʫʰʘ (P. communis L.) ʽ ʪ. ʜ. ɺʠʥʠʢʣʘ ʨʝʘʣʴʥʘ ʟʘʛʨʦʟʘ ʧʦʚʥʦʛʦ 

ʟʘʣʽʩʝʥʥʷ ʥʝʢʦʰʝʥʠʭ ʫʛʽʜʴè. 

ʆʩʥʦʚʥʠʤʠ ʧʦʩʪʧʽʨʦʛʝʥʥʠʤʠ ʷʚʠʱʘʤʠ ʨʝʣʘʢʩʽʾ ʩʪʝʧʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʻ 

ʧʨʦʮʝʩʠ ʧʦʚôʷʟʘʥʽ ʟ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʬʽʪʦʮʝʥʦʟʽʚ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ 

ʦʣʫʯʥʝʥʥʷ ʦʩʪʝʧʥʽʥʥʷ, ʨʫʜʝʨʠʟʘʮʽʷ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʚʠʩʫʰʫʚʘʥʥʷ 

(ʢʩʝʨʦʬʽʪʠʟʘʮʽʷ) ʙʽʦʪʦʧʫ. 

ʈʝʢʦʤʝʥʜʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʽʣʷʥʢʠ, ʧʦʩʪʨʘʞʜʘʣʽ ʚʽʜ ʩʪʠʭʽʡʥʦ 

ʚʠʥʠʢʣʠʭ ʧʦʞʝʞ ʚ ʷʢʦʩʪʽ ʧʘʩʦʚʠʱ ʥʘ ʜʨʫʛʠʡ ʯʠ ʪʨʝʪʽʡ ʨʽʢ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʢʦʣʠ 

ʟʤʽʮʥʽʰʘʶʪʴ ʧʦʩʪʨʘʞʜʘʣʽ ʚʽʜ ʚʦʛʥʶ ʜʝʨʥʦʚʠʥʥʽ ʟʣʘʢʠ, ʽʥʘʢʰʝ ʧʘʩʦʚʠʱʝ ʤʦʞʝ 

ʧʝʨʝʪʚʦʨʠʪʠʩʷ ʥʘ ʟʙʽʡ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʩʪʠʭʽʡʥʠʭ ʧʦʞʝʞ 

ʥʝʦʙʭʽʜʥʦ ʱʦʨʽʯʥʦ ʨʦʙʠʪʠ ʦʙʢʦʰʫʚʘʥʥʷ ʨʦʟʦʨʘʥʦʾ ʩʤʫʛʠ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʢʫ 

ʜʽʣʷʥʢʠ ʟʘʧʦʚʽʜʥʠʢʘ ʥʘ ʚʽʜʩʪʘʥʽ 50 ʤʝʪʨʽʚ. 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʢʚʘʟʽʥʘʪʫʨʘʣʴʥʦʛʦ ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʩʪʽ ʩʪʝʧʫ ʪʘ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʧʦʚʩʪʽ, ʷʢ ʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʣʽʜ ʨʦʙʠʪʠ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʡ 

ʧʦʜʦʨʦʞʥʽʡ ʚʠʧʘʩ, ʫ ʚʠʥʷʪʢʦʚʠʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʣʠ 

[131]. ʆʨʛʘʥʽʟʫʚʘʪʠ ʫ ʩʪʝʧʦʚʠʭ ʟʘʧʦʚʽʜʥʠʢʘʭ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 
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ʧʦʞʝʞ ʽ ʚʠʧʘʩʫ ʥʘ ʩʪʝʧʦʚʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ. ʇʦʩʠʣʠʪʠ ʾʭ ʧʨʦʪʠʧʦʞʝʞʥʫ ʦʭʦʨʦʥʫ, 

ʱʦʙ ʧʦʚʥʽʩʪʶ ʟʘʧʦʙʽʛʪʠ ʜʦʩʪʫʧʫ ʚʦʛʥʶ ʥʘ ʟʘʧʦʚʽʜʥʽ ʪʝʨʠʪʦʨʽʾ. 

ɿʜʽʡʩʥʝʥʥʷ ʧʦʞʝʞʥʦʛʦ ʥʘʛʣʷʜʫ ʡ ʦʭʦʨʦʥʠ ʪʝʨʠʪʦʨʽʾ ʫ ʧʘʤ'ʷʪʥʠʢʘʭ 

ʧʨʠʨʦʜʠ ʚʽʜʩʫʪʥʽ, ʟʚʽʜʩʠ ʚʠʥʠʢʘʻ ʱʦʨʽʯʥʘ ʚʠʩʦʢʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʘʡʤʘʥʥʷ.  

 

5.2.3 ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ 

ʫʛʽʜʴ 

 

ɺ ʩʝʨʝʜʥʴʦʤʫ ʥʘ ʨʽʢ ʧʦ ʋʢʨʘʾʥʽ ʙʫʚʘʻ ʙʣʠʟʴʢʦ 3,5 ʪʠʩ. ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʷʢʽ 

ʟʥʠʱʫʶʪʴ ʙʽʣʴʰʝ 5 ʪʠʩ. ʛʝʢʪʘʨʽʚ ʣʽʩʫ. ʄʘʡʞʝ ʧʦʣʦʚʠʥʘ ʧʦʞʝʞ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʪʦʨʬʦʚʠʱʘʤʠ. ʈʦʟʧʦʜʽʣ ʪʦʨʬʦʚʠʱ ʧʦʚôʷʟʘʥʠʡ ʟ ʛʝʦʛʨʘʬʽʯʥʦʶ ʰʠʨʦʪʦʶ, 

ʨʝʣʴʻʬʦʤ ʽ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʤʽʩʮʝʚʦʩʪʽ. ɺ ʋʢʨʘʾʥʽ ʚʠʷʚʣʝʥʦ 

ʧʦʥʘʜ 2500 ʨʦʜʦʚʠʱ ʪʦʨʬʫ ʽʟ ʩʝʨʝʜʥʴʦʶ ʛʣʠʙʰʦʶ ʟʘʣʷʛʘʥʥʷ 1,5 ʤ ʪʘ ʟʘʧʘʩʘʤʠ 

ʙʣʠʟʴʢʦ 2 ʤʣʨʜ. ʪ., ʧʨʠ ʮʴʦʤʫ ʚʠʨʦʙʣʝʥʦ 50 % ʨʦʟʚʽʜʘʥʠʭ ʟʘʧʘʩʽʚ [156]. 

ʆʢʨʽʤ ʪʦʛʦ, ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʪʦʨʬʦʚʠʱ ʥʝ ʨʝʢʫʣʴʪʠʚʦʚʘʥʘ ʧʽʩʣʷ 

ʦʩʫʰʫʚʘʣʴʥʦʾ ʤʝʣʽʦʨʘʮʽʾ ʪʘ ʩʪʘʥʦʚʠʪʴ ʜʫʞʝ ʩʝʨʡʦʟʥʫ ʧʽʨʦʛʝʥʥʫ ʟʘʛʨʦʟʫ. 

ʁʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʥʘ ʙʦʣʦʪʘʭ ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʘ, ʦʩʢʽʣʴʢʠ ʪʫʪ 

ʥʘʛʨʦʤʘʜʞʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʫʭʦʾ ʧʽʜʩʪʠʣʢʠ. 

ʇʨʦʙʣʝʤʥʠʤʠ ʻ ʧʨʦʩʪʦʨʦʚʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ 

ʫʪʽʣʴ ʽ ʪʦʨʬʦʚʠʱ, ʨʽʟʥʝ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʟʝʤʝʣʴʥʦʛʦ, ʚʦʜʥʦʛʦ ʬʦʥʜʫ.  ʊʘʢ, 

ʧʦʪʝʥʮʽʡʥʽ ʪʦʨʬʦʚʽ ʧʦʞʝʞʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ, ʫ ʤʝʞʘʭ ʧʨʠʚʘʪʥʦʛʦ 

ʩʝʢʪʦʨʫ, ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʜʷʭ, ʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, 

ʪʦʱʦ. 

ʊʦʨʬ ʟʜʘʪʥʠʡ ʜʦ ʩʘʤʦʟʘʡʤʘʥʥʷ, ʱʦ ʤʦʞʝ ʪʨʘʧʠʪʠʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʙʣʠʟʴʢʦ +50 Áʉ ʽ ʤʘʻ ʩʧʝʮʠʬʽʢʫ ʜʦ ʟʘʛʦʨʷʥʥʷ ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʚʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʮʝ ʦʙʚʦʜʥʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ, ʟʦʢʨʝʤʘ ʩʪʫʧʽʥʴ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʽ 

ʥʘʷʚʥʽʩʪʴ ʚʦʜʦʡʤ ʧʦʨʫʯ, ʘ ʪʘʢʦʞ ʦʙôʻʤ ʩʫʭʦʾ ʬʽʪʦʤʘʩʠ ʥʘ ʧʦʚʝʨʭʥʽ ʪʦʨʬʦʚʠʱʘ, 

ʙʦʪʘʥʽʯʥʠʡ ʩʢʣʘʜ, ʩʪʫʧʽʥʴ ʨʦʟʢʣʘʜʫ, ʧʦʨʠʩʪʽʩʪʴ, ʛʣʠʙʰʝ ʟʘʣʷʛʘʥʥʷ ʪʦʨʬʦʚʠʭ 

ʚʽʜʢʣʘʜʽʚ, ʪʦʱʦ. ʅʝʙʝʟʧʝʯʥʠʤʠ ʜʣʷ ʜʦʚʢʽʣʣʷ ʻ ʪʘʢ ʟʚʘʥʽ ʧʽʜʟʝʤʥʽ ʪʦʨʬʦʚʽ 

ʧʦʞʝʞʽ, ʢʦʣʠ ʪʣʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʥʘ ʧʦʚʝʨʭʥʽ, ʘ ʛʣʠʙʦʢʦ ʚ ʪʨʽʱʠʥʘʭ ʽ 
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ʧʽʜʟʝʤʥʠʭ ʢʘʤʝʨʘʭ. ʊʘʢʽ ʧʦʞʝʞʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʦʧʝʨʘʪʠʚʥʦʤʫ 

ʛʘʩʽʥʥʶ, ʪʨʠʚʘʶʪʴ ʥʘʚʽʪʴ ʧʨʠ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʘʭ ʪʘ ʚ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ 

ʧʦʪʨʝʙʫʶʪʴ ʚʝʣʠʢʦʛʦ ʦʙ'ʻʤʫ ʚʦʜʠ ʜʣʷ ʛʘʩʽʥʥʷ. ɿ ʧʦʟʠʮʽʾ ʝʢʦʙʝʟʧʝʢʠ ʪʦʨʬʦʚʽ 

ʧʦʞʝʞʽ ʤʦʞʫʪʴ ʤʘʪʠ ʢʨʠʟʦʚʽʡ ʭʘʨʘʢʪʝʨ ʦʩʢʽʣʴʢʠ ʧʝʨʝʥʦʩʷʪʴ ʨʘʜʽʘʮʽʡʥʦ 

ʟʘʙʨʫʜʥʝʥʽ ʯʘʩʪʢʠ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ. 

ʇʦʩʪʧʽʨʦʛʝʥʥʽ ʟʤʽʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ ʽ ʩʠʣʠ ʧʦʞʝʞʽ, ʣʽʩʠʩʪʦʩʪʽ, ʪʠʧʫ 

ʙʦʣʽʪ. ʇʨʠ ʥʠʟʦʚʠʭ ʧʦʞʝʞʘʭ ʝʜʘʬʽʯʥʽ ʫʤʦʚʠ ʟʤʽʥʶʶʪʴʩʷ ʤʝʥʰʝ, ʥʽʞ 

ʨʦʩʣʠʥʥʽʩʪʴ. ʎʽʣʢʦʤ ʘʙʦ ʯʘʩʪʢʦʚʦ ʟʥʠʱʫʻʪʴʩʷ ʪʨʘʚôʷʥʦ-ʯʘʛʘʨʥʠʯʢʦʚʠʡ ʽ 

ʤʦʭʦʚʠʡ ʧʦʢʨʠʚ. ʉʠʥʫʟʽʾ ʤʦʭʽʚ ʟʙʝʨʽʛʘʶʪʴʩʷ ʣʠʰʝ ʧʦ ʜʨʘʛʦʚʠʥʘʭ. ʈʽʟʥʦʶ 

ʤʽʨʦʶ ʫʰʢʦʜʞʫʶʪʴʩʷ ʜʝʨʝʚʘ. ɺʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʙʦʣʦʪʘʭ ʧʨʦʭʦʜʠʪʴ 

ʧʦʚʽʣʴʥʠʤʠ ʪʝʤʧʘʤʠ. ɺ ʧʝʨʰʽ ʜʚʘ ʨʦʢʠ ʯʘʩʪʢʦʚʦ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʪʨʘʚ'ʷʥʠʩʪʘ 

ʨʦʩʣʠʥʥʽʩʪʴ, ʘʣʝ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʾʾ ʜʫʞʝ ʟʙʽʜʥʝʥʠʡ. ʊʫʪ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʚʝʨʝʩ, ʧʫʭʽʚʢʘ ʽ ʧʦʷʚʣʷʶʪʴʩʷ ʤʘʩʦʚʽ ʩʭʦʜʠ ʙʝʨʝʟʠ ʧʫʭʥʘʩʪʦʾ ï 

ʫʪʚʦʨʶʶʪʴʩʷ ʪʘʢ ʟʚʘʥʽ ʧʫʩʪʢʠ. ʅʘ 2ï3 ʨʽʢ ʧʽʩʣʷ ʧʦʞʝʞʽ ʟ'ʷʚʣʷʶʪʴʩʷ ʩʭʦʜʠ 

ʩʦʩʥʠ. ɺ ʮʝʡ ʯʘʩ ʧʦʯʠʥʘʶʪʴ ʬʦʨʤʫʚʘʪʠʩʴ ʩʦʩʥʦʚʦ-ʧʫʭʽʚʢʦʚʽ ʽ ʩʦʩʥʦʚʦ-

ʧʫʭʽʚʢʦʚʦ-ʧʦʣʽʪʨʠʭʦʚʽ, ʘ ʪʘʢʦʞ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʤʦʣʽʥʽʻʚʦ-ʧʦʣʽʪʨʠʭʦʚʽ 

ʫʛʨʫʧʦʚʘʥʥʷ. 

ʅʘ ʚʝʨʭʦʚʠʭ ʙʦʣʦʪʘʭ, ʦʩʦʙʣʠʚʦ ʧʦ ʧʝʨʠʬʝʨʽʾ ʤʘʣʠ ʤʽʩʮʝ ʽ ʚʝʨʭʦʚʽ ʧʦʞʝʞʽ, 

ʷʢʽ ʟʥʠʱʫʚʘʣʠ ʥʝ ʪʽʣʴʢʠ ʨʦʩʣʠʥʥʽʩʪʴ, ʘʣʝ, ʷʢ ʧʨʘʚʠʣʦ, ʽ ʚʝʨʭʥʽ ʰʘʨʠ ʪʦʨʬʦʚʠʱʘ. 

ʅʘ ʟʛʘʨʠʱʘʭ ʪʘʢʦʛʦ ʪʠʧʫ ʫ ʧʝʨʰʽ ʜʚʘ ʪʨʠ ʨʦʢʠ ʟôʷʚʣʷʶʪʴʩʷ ʨʷʩʥʽ ʩʭʦʜʠ 

ʩʦʩʥʠ ʪʘ ʙʝʨʝʟʠ. ʉʬʘʛʥʦʚʽ ʤʦʭʠ ʧʦʷʚʣʷʶʪʴʩʷ ʥʘ 5 ʨʦʮʽ. ʊʫʪ ʬʦʨʤʫʶʪʴʩʷ 

ʙʝʨʝʟʦʚʦ-ʧʫʭʽʚʢʦʚʦ-ʧʦʣʽʪʨʠʭʦʚʽ ʽ ʙʝʨʝʟʦʚʦ-ʧʫʭʽʚʢʦʚʦ-ʩʬʘʛʥʦʚʽ ʫʛʨʫʧʦʚʘʥʥʷ. 

ɼʣʷ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʙʦʣʦʪʘʭ ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰʝ 20 

ʨʦʢʽʚ [29].  

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʧʦʩʪʧʽʨʦʛʝʥʥʽ ʧʨʦʮʝʩʠ ʨʝʣʘʢʩʽʾ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʚʦʜʥʦ-

ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʦʨʽʚʥʷʥʦ ʟ ʣʽʩʦʚʠʤʠ ʪʘ ʩʪʝʧʦʚʠʤʠ ʝʢʦʛʝʦʩʠʩʪʝʤʘʤʠ, ʥʝ 

ʚʽʜʽʛʨʘʶʪʴ ʩʫʪʪʻʚʦʾ ʨʦʣʽ. ʇʦʚôʷʟʘʥʦ ʮʝ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʪʠʤ, ʱʦ ʚʧʣʠʚ ʚʦʛʥʶ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ˆʨʫʥʪʦʚʠʡ 

ʧʦʢʨʠʚ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʥʝ ʟʘʟʥʘʻ ʫ ʟʚôʷʟʢʫ ʟ ʥʘʩʠʯʝʥʽʩʪʶ ʡʦʛʦ ʚʦʣʦʛʦʶ. 

ʅʝʟʤʽʥʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ. ʆʪʞʝ, ʦʩʥʦʚʥʽ ʧʦʩʪʧʽʨʦʛʝʥʥʽ 
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ʧʨʦʮʝʩʠ ʧʨʦʭʦʜʷʪʴ ʫ ʬʽʪʦʮʝʥʦʟʽ ʪʘ ʟʦʦʮʝʥʦʟʽ. ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʽʩʣʷ ʧʦʞʝʞ ʫ ʬʽʪʦʮʝʥʦʟʘʭ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʽʩʪ 

ʥʘʜʟʝʤʥʦʾ ʬʽʪʦʤʘʩʠ ʥʘ 25 %, ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʩʦʪʘ ʧʘʛʦʥʽʚ ʦʯʝʨʝʪʫ ʥʘ 5 %, ʘʣʝ ʥʘ 

14 % ʟʤʝʥʰʫʻʪʴʩʷ ʜʽʘʤʝʪʨ ʧʘʛʦʥʽʚ, ʥʘ 10 % ï ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ. ʈʷʩʥʽʩʪʴ 

ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ. ʂʦʝʬʽʮʽʻʥʪ ʩʧʽʣʴʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʜʣʷ ʜʘʥʠʭ ʜʽʣʷʥʦʢ 

ʩʢʣʘʜʘʻ 33 %. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʚʥʝ ʜʦʤʽʥʫʚʘʥʥʷ ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ 

(Phragmites communis Trin.) [36, 37,42,51,59,63,70]. 

ʈʝʟʫʣʴʪʘʪʠ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʦʛʦʥʴ ʻ ʬʘʢʪʦʨʦʤ, ʱʦ 

ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʚʠʪʦʢ ʧʣʘʚʥʝʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʟʦʢʨʝʤʘ, ʥʘ ʦʯʝʨʝʪ 

ʟʚʠʯʘʡʥʠʡ. ɺ ʋʢʨʘʾʥʽ ʱʦʨʽʯʥʦ ʩʚʽʜʦʤʦ ʚʠʧʘʣʶʶʪʴ ʩʫʪʪʻʚʽ ʧʣʦʱʽ ʦʯʝʨʝʪʷʥʠʭ 

ʟʘʨʦʩʪʝʡ ʟ ʤʝʪʦʶ ʦʯʠʱʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʽʜ ʚʽʜʤʝʨʣʦʾ ʦʨʛʘʥʽʢʠ. ʋ ʧʝʨʝʚʘʞʥʽʡ 

ʙʽʣʴʰʦʩʪʽ ʮʝ ʨʦʙʣʷʪʴ ʚʣʘʩʥʠʢʠ ʭʫʜʦʙʠ ʪʘ ʛʦʩʧʦʜʘʨʽ ʩʘʜʦʚʠʭ ʜʽʣʷʥʦʢ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʙʣʠʟʫ ʧʣʘʚʥʽʚ. ʇʨʠ ʩʧʘʣʶʚʘʥʥʽ ʥʝʙʝʟʧʝʯʥʽ ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ  ̔

ʰʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ ʥʝ ʚʠʣʫʯʘʶʪʴʩʷ ʟ ʙʽʦʛʝʦʭʽʤʽʯʥʦʛʦ ʢʨʫʛʦʦʙʽʛʫ, ʘ ʥʘʚʧʘʢʠ, 

ʧʦʩʠʣʶʶʪʴ ʧʨʦʮʝʩʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʝʚʪʨʦʬʫʚʘʥʥʷ, ʪʦʤʫ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʟʛʦʜʦʤ ʧʦʛʽʨʰʫʻʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʧʦʞʝʞʽ ʪʨʘʧʣʷʶʪʴʩʷ ʚʣʽʪʢʫ. 

ɺʠʛʦʨʘʥʥʷ ʚʽʜʤʝʨʣʦʾ ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʚʟʠʤʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʦʩʚʽʪʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʣʘʚʥʽʚ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʢʦʨʝʥʝʚʠʱʥʦʛʦ ʰʘʨʫ ʨʦʩʣʠʥ ʪʘ 

ʥʘʩʽʥʥʷ. ʇʽʩʣʷ ʟʠʤʦʚʦʾ ʧʦʞʝʞʽ ʫ ʧʣʘʚʥʷʭ ʙʫʨʭʣʠʚʦ ʨʦʟʨʦʩʪʘʶʪʴʩʷ ʦʩʦʢʠ, ʨʦʛʽʟ, 

ʢʫʛʘ ʪʘ ʽʥʰʽ ʚʠʜʠ ʧʣʘʚʥʝʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ɿʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩʪʢʘ ʙʦʣʦʪʥʦʛʦ 

ʨʽʟʥʦʪʨʘʚ'ʷ ʪʘ ʟôʷʚʣʷʶʪʴʩʷ ʚʠʜʠ ʧʽʨʦʬʽʪʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʘʣʴʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʧʣʘʚʥʝʚʦʾ ʝʢʦʩʠʩʪʝʤʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʦʛʥʝʤ 

ʟʥʠʱʫʻʪʴʩʷ ʯʘʛʘʨʥʠʢʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟ ʚʝʨʙʠ ʧʦʧʝʣʷʩʪʦʾ (Salix cinerea L.), ʘ 

ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩʪʢʘ ʙʫʨ'ʷʥʽʚ ʥʘ ʙʽʣʴʰ ʧʽʜʚʠʱʝʥʠʭ ʜʽʣʷʥʢʘʭ ʧʨʠʨʫʩʣʦʚʠʭ 

ʛʨʷʜ. 

ʅʘʩʣʽʜʢʦʤ ʧʦʞʝʞ ʻ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʦʯʝʨʝʪʫ ʪʘ ʟʤʽʥʘ ʡʦʛʦ ʧʦʢʘʟʥʠʢʽʚ. 

ɸʣʝ ʜʦ ʥʠʭ ʜʦʜʘʻʪʴʩʷ ʽ ʟʘʛʘʣʴʥʝ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʟʦʪʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʫ ˇʨʫʥʪ ʨʘʟʦʤ ʟ 

ʟʦʣʦʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʘʧʘʩʠ ʢʦʨʠʩʥʦʾ ʩʠʨʦʚʠʥʠ ʦʯʝʨʝʪʫ ʟʤʝʥʰʫʶʪʴʩʷ. ʇʨʠ 
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ʟʙʝʨʝʞʝʥʽ ʡʦʛʦ ʚʠʩʦʪʠ ʪʘ ʜʽʘʤʝʪʨʫ ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʩʘ ʨʦʩʣʠʥʠ ʪʘ ʤʽʮʥʽʩʪʴ 

ʩʪʝʙʣʘ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʪʦʚʱʠʥʠ ʪʘ ʚ'ʷʟʢʦʩʪʽ [122].  

ʅʘʩʣʽʜʢʦʤ ʧʦʞʝʞ ʻ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʦʯʝʨʝʪʫ ʪʘ ʟʤʽʥʘ ʡʦʛʦ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [122]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʷʪʴ, ʱʦ ʧʽʩʣʷ ʧʦʞʝʞʽ ʟʤʝʥʰʫʻʪʴʩʷ 

ʚʠʜʦʚʝ ʙʘʛʘʪʩʪʚʦ, ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʜʦʤʽʥʫʚʘʥʥʷ ʦʩʥʦʚʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʨʽʚʥʝʥʽʩʪʴ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʚʠʪʢʫ ʽʥʰʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ.  

ʆʪʞʝ, ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʦʛʦʥʴ ʚʠʩʪʫʧʘʻ ʦʩʥʦʚʥʠʤ ʪʨʘʥʩʬʦʨʤʫʶʯʠʤ 

ʬʘʢʪʦʨʦʤ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ. ʇʽʩʣʷ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʫ 

ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʰʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ. ɸʣʝ ʮʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʛʥʽʯʝʥʥʷ ʜʦʤʽʥʫʶʯʠʭ ʚʠʜʽʚ, ʟʦʢʨʝʤʘ P. communis 

Trin. ʊʦʙʪʦ, ʟʘ ʨʘʭʫʥʦʢ ʱʦʨʽʯʥʦʛʦ ʚʠʧʘʣʶʚʘʥʥʷ ʩʪʠʤʫʣʶʻʪʴʩʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ 

ʜʝʛʨʘʜʘʮʽʷ ʦʯʝʨʝʪʷʥʠʭ ʟʘʨʦʩʪʝʡ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽ ʯʘʩʪʦʪʠ ʧʦʞʝʞ 

ʧʨʠʟʚʝʜʝ ʜʦ ʟʤʽʥ ʨʦʩʣʠʥʥʦʩʪʽ ʚ ʥʘʧʨʷʤʢʫ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʛʦ ʪʠʧʫ ʟ 

ʚʝʣʠʢʦʶ ʯʘʩʪʢʦʶ ʣʫʛʦʚʦʛʦ ʨʽʟʥʦʪʨʘʚôʷ ʟ ʨʦʩʣʠʥ ʧʽʨʦʬʽʪʽʚ ʽ ʥʠʟʴʢʦʶ ʯʘʩʪʢʦʶ 

ʦʯʝʨʝʪʫ [36, 37, 42, 51, 59]. 

ʆʜʥʘʢ, ʟʥʘʯʥʽ ʟʘ ʧʣʦʱʝʶ ʚʦʜʥʦ-ʙʦʣʦʪʥʽ ʫʛʽʜʜʷ ʻ ʦʩʥʦʚʥʦʶ ʧʝʨʝʧʦʥʦʶ ʜʣʷ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʘʥʜʰʘʬʪʽʚ ʽ ʟʘʭʠʱʘʶʪʴ 

ʧʨʠʨʦʜʥʽ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʚʽʜ ʾʭ ʧʦʜʘʣʴʰʦʾ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ɿ ʮʽʻʾ 

ʪʦʯʢʠ ʟʦʨʫ ʤʠ ʨʦʟʫʤʽʻʤʦ, ʱʦ ʟʥʘʯʥʽ ʟʘ ʧʣʦʱʝʶ ʚʦʜʥʦ-ʙʦʣʦʪʥʽ ʫʛʽʜʜʷ ʻ ʦʩʦʙʣʠʚʦ 

ʮʽʥʥʠʤ ʧʨʦʩʪʦʨʦʚʠʤ ʨʝʩʫʨʩʦʤ ʫ ʧʽʜʪʨʠʤʮʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ, 

ʩʘʤʝ ʚʽʜ ʪʘʢʠʭ ʟʘʛʨʦʟ, ʷʢ ʦʧʫʩʪʝʣʶʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʰʠʨʦʢʦ ʤʘʩʰʪʘʙʥʦʾ 

ʦʩʫʰʫʚʘʣʴʥʦʾ ʤʝʣʽʦʨʘʮʽʾ, ʣʽʩʦʚʽ ʪʘ ʪʦʨʬʦʚʽ ʧʦʞʝʞʽ, ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚ ʩʫʧʝʨʝʯ ʜʦʪʨʠʤʘʥʥʶ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʧʦʣʽʩʴʢʠʭ ˇʨʫʥʪʘʭ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʚʽʜʟʥʘʯʘʶʪʴ, ʣʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʫ ʨʦʣʴ ʚʦʜʥʦ-

ʙʦʣʦʪʥʠʭ ʫʛʽʜʴ ʫ ʟʙʝʨʝʞʝʥʥʽ ʮʽʣʽʩʥʦʩʪʽ ʧʦʣʽʩʴʢʠʭ ʧʨʠʨʦʜʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ [93].  

ʗʢ ʚʽʜʟʥʘʯʘʻ ɺ. ɺ. ʂʦʥʽʱʫʢ, ʫ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʘʭ 

ʙʽʣʴʰʽʩʪʴ ʧʽʨʦʛʝʥʥʠʭ ʟʤʽʥ ʩʘʤʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʨʽʜʰʝ ʧʨʠʨʦʜʥʠʭ. 

ʊʦʤʫ ʚʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ, ʧʨʦʪʽʢʘʶʪʴ ʟ 
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ʝʣʝʤʝʥʪʘʤʠ ʩʠʥʛʝʥʝʟʫ ʽ ʝʥʜʦʝʢʦˇʝʥʝʟʫ ʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʭʽʜʥʠʭ 

ʣʽʩʦ-ʙʦʣʦʪʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. ʉʫʢʮʝʩʽʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ ʪʘ ʩʠʣʠ ʧʦʞʝʞʽ, 

ʣʽʩʠʩʪʦʩʪʽ, ʪʠʧʫ ʙʦʣʽʪ ʪʦʱʦ. ʇʨʠ ʥʠʟʦʚʠʭ ʧʦʞʝʞʘʭ ʝʜʘʬʽʯʥʽ ʫʤʦʚʠ ʟʤʽʥʶʶʪʴʩʷ 

ʤʝʥʰʝ, ʥʽʞ ʨʦʩʣʠʥʥʽʩʪʴ. ʎʽʣʢʦʤ ʘʙʦ ʯʘʩʪʢʦʚʦ ʟʥʠʱʫʻʪʴʩʷ ʪʨʘʚ'ʷʥʦ-

ʯʘʛʘʨʥʠʯʢʦʚʠʡ ʽ ʤʦʭʦʚʠʡ ʧʦʢʨʠʚ. ʉʠʥʫʟʽʾ ʤʦʭʽʚ ʟʙʝʨʽʛʘʶʪʴʩʷ ʣʠʰʝ ʧʦ 

ʜʨʘʛʦʚʠʥʘʭ. ʇʝʨʰʽ ʩʪʘʜʽʾ ʜʝʤʫʪʘʮʽʾ ʥʘ ʧʝʨʝʭʽʜʥʠʭ ʽ ʚʝʨʭʦʚʠʭ ʙʦʣʦʪʘʭ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʩʥʦʚʦ-ʧʦʣʽʪʨʠʭʦʚʽ ʫʛʨʫʧʦʚʘʥʥʷ. ʆʜʥʽʻʶ ʟ ʭʘʨʘʢʪʝʨʥʠʭ 

ʧʦʩʪʧʽʨʦʛʝʥʥʠʭ ʟʤʽʥ ʥʘ ʙʦʣʦʪʘʭ ʻ ʫʪʚʦʨʝʥʥʷ ʩʫʮʽʣʴʥʠʭ ʟʘʨʦʩʪʝʡ ʙʝʨʝʟʠ 

ʧʫʭʥʘʩʪʦʾ, ʚʝʨʙ ʟʽ ʩʣʘʙʢʦ ʚʠʷʚʣʝʥʠʤ ʦʩʦʢʦʚʦ-ʟʣʘʢʦʚʠʤ ʧʦʢʨʠʚʦʤ. ʅʘ 10ï15 ʨʽʢ 

ʧʦʩʪʧʽʨʦʛʝʥʥʽ ʣʽʩʦ-ʙʦʣʦʪʥʽ ʩʪʘʜʽʾ ʜʝʤʫʪʘʮʽʾ ʩʪʘʙʽʣʽʟʫʶʪʴʩʷ ʽ ʤʘʡʞʝ ʮʽʣʢʦʤ 

ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʩʦʩʥʦʚʦ-ʩʬʘʛʥʦʚʽ, ʩʦʩʥʦʚʦ-ʯʘʛʘʨʥʠʢʦʚʦ-ʩʬʘʛʥʦʚʽ ʽ ʩʦʩʥʦʚʦ-

ʧʫʭʽʚʢʦʚʦ-ʩʬʘʛʥʦʚʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʟʘʢʣʶʯʥʽ ʩʪʘʜʽʾ [156]. 

ʇʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʟʘʭʠʩʪʽ ʚʽʜ ʧʽʨʦʛʝʥʥʦʾ ʜʝʛʨʘʜʘʮʽʾ ʤʘʶʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʽ 

ʟʘʭʦʜʠ. ʅʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʫʰʝʥʠʭ ʪʦʨʬʦʚʠʭ ˇʨʫʥʪʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʝʨʝʜʙʘʯʝʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʾʭ ʟʘʭʠʩʪʫ ʚʽʜ ʚʩʽʭ ʚʠʜʽʚ ʜʝʛʨʘʜʘʮʽʾ. ɺ. ɺ. ʂʦʥʽʱʫʢ 

ʧʨʦʧʦʥʫʻ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʫ ʽ ʥʘʜʽʡʥʫ ʩʠʩʪʝʤʫ ʟʘʭʦʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʟʘʭʠʩʪʠʪʠ ʪʦʨʬʦʚʽ ˇʨʫʥʪʠ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʟʤʽʥ [156]. ɼʣʷ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʤʘʻ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʦ:  

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʦʨʬʦʚʠʭ ˇʨʫʥʪʽʚ ʷʢ ʣʫʯʥʠʭ ʫʛʽʜʴ ʘʙʦ ʚ ʪʨʘʚʦʧʽʣʴʥʠʭ 

ʩʽʚʦʟʤʽʥʘʭ ʽʟ ʚʝʣʠʢʦʶ ʧʝʨʝʚʘʛʦʶ ʧʦʣʽʚ ʪʨʘʚ; 

2. ɼʚʦʩʪʦʨʦʥʥʻ ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʚʥʽʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʩʪʘʙʽʣʴʥʘ ʧʽʜʪʨʠʤʢʘ 

ʣʫʯʥʦʛʦ ʪʠʧʫ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʚ ʧʨʦʬʽʣʽ ʦʩʫʰʝʥʠʭ ʪʦʨʬʦʚʠʭ ˇʨʫʥʪʽʚ; 

3. ʉʠʩʪʝʤʘʪʠʯʥʝ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽʟ ʤʝʪʦʶ 

ʧʽʜʪʨʠʤʢʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʟʥʘʯʥʦʾ ʤʘʩʠ 

ʩʚʽʞʦʛʦ ʧʝʨʝʛʥʦʶ ʟʘ ʨʘʭʫʥʦʢ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʨʦʩʣʠʥ, ʟʘʦʨʶʚʘʥʥʷ ʩʦʣʦʤʠ ʽ 

ʧʦʞʥʠʚʥʠʭ ʨʝʰʪʦʢ; 

4. ʇʨʦʚʝʜʝʥʥʷ ʧʽʩʢʫʚʘʥʥʷ ʽ ʛʣʠʥʫʚʘʥʥʷ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʤʽʥʝʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʪʦʨʬʫ ʽ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʟʦʣʴʥʦʩʪʽ. 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʽʟ ʰʪʫʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʬʽʪʦʮʝʥʦʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʜʣʷ 

ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʥʝʜʦʮʽʣʴʥʠʤ. ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ 
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ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʫ ʜʘʥʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʨʠ 

ʧʝʨʝʩʣʽʜʫʚʘʥʥʽ ʤʝʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʫ 

ʧʘʩʦʚʠʱʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ.  

 

5.3 ʅʘʫʢʦʚʦïʤʝʪʦʜʦʣʦʛʽʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʫʧʨʘʚʣʽʥʥʷ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦ ʁ ʨʝʣʘʢʩʽʻ  ʁ ʝʢʦʛʝʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (ʥʘ ʧʨʠʢʣʘʜʽ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ) 

 

ʋʧʨʘʚʣʽʥʥʷ ʧʦʩʪʧʽʨʦʛʝʥʥʦʶ ʨʝʣʘʢʩʽʻʶ ʝʢʦʛʝʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. ʇʦ-ʧʝʨʰʝ, 

ʩʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʫ ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ ʝʢʦʛʝʦʩʠʩʪʝʤʘ çʧʝʨʝʞʠʣʘè ʢʨʠʪʠʯʥʠʡ 

ʤʦʤʝʥʪ, ʷʢʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʨʦʷʚʘʤʠ ʫʩʽʭ ʯʠʥʥʠʢʽʚ ʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʦ-

ʜʨʫʛʝ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʧʨʠ ʧʦʩʪʧʽʨʦʛʝʥʥʽʡ 

ʨʝʣʘʢʩʽʾ, ʷʢʠʡ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʝ ʣʠʰʝ ʥʘ ʰʚʠʜʢʝ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʜʦʚʦʛʦ 

ʨʦʩʣʠʥʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʘʥʦ ʧʦʩʪʫʧʦʚʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʫʩʽʭ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʦʛʝʦʩʠʩʪʝʤʠ [348, 358]. ʇʦ-ʪʨʝʪʻ, ʧʨʦʮʝʩ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʴʦʚʠʭ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʝʪʝʣʴʥʦ 

ʟʤʦʜʝʣʴʦʚʘʥʠʡ. ʅʫ ʽ ʚʨʝʰʪʽ, ʥʝʦʙʭʽʜʥʠʡ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛʦʚʠʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʘʥʦʤ ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʱʦʙ ʚʯʘʩʥʦ ʧʨʠʡʥʷʪʠ ʥʝʦʙʭʽʜʥʽ ʨʽʰʝʥʥʷ ʟ 

ʢʦʨʝʢʮʽʻʶ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʚ ʫʤʦʚʘʭ ʪʦʪʘʣʴʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʥʘʩʪʫʧʥʫ ʩʭʝʤʫ ʟ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ (ʨʠʩ. 5.11), ʟ ʜʝʪʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ. 



 

 

 
ʇɯʈʆɻɽʅʅʀʁ ʇʈʆʎɽʉ 

  

        

 
ʊʝʭʥʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʛʝʦʩʠʩʪʝʤʫ 

 
ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 

       ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ 

       ʄʦʜʝʣʶʚʘʥʥʷ ʩʠʪʫʘʮʽʾ 

        

 
ʊʝʭʥʦʣʦʛʽʯʥʽ ʟʘʭʦʜʠ ʟ 

ʚʽʜʥʦʚʣʝʥʥʷ ʷʢʦʩʪʝʡ 

ˇʨʫʥʪʫ 

 ʊʝʭʥʦʣʦʛʽʯʥʽ ʟʘʭʦʜʠ ʟ 

ʧʦʢʨʘʱʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ 

ʝʢʦʛʝʦʩʠʩʪʝʤʠ 

 ʊʝʭʥʦʣʦʛʽʯʥʦ-

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ 

ʟʘʭʦʜʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤ 

 

 

        

 
Á ɹʦʨʦʥʫʚʘʥʥʷ 

 Á ɺʥʝʩʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʽʚ 

 Á ɺʠʩʘʜʞʝʥʥʷ 

ʩʘʜʞʘʥʮʽʚ 

 
 

 
Á ʉʦʜʫʚʘʥʥʷ 

 Á ɺʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʽʚ 

 Á ʆʙʨʦʙʢʘ 

ʬʫʥʛʽʮʠʜʘʤʠ  

  

 
Á ɻʽʧʩʫʚʘʥʥʷ 

 
Á ʌʽʪʦʤʝʜʽʘʮʽʷ 

 Á ʆʙʨʦʙʢʘ 

ʛʝʨʙʽʮʠʜʘʤʠ 

  

 
Á ɺʘʣʢʫʚʘʥʥʷ 

   Á ʆʙʨʦʙʢʘ 

ʽʥʩʝʢʪʠʮʠʜʘʤʠ 

  

        

        

 ʄʦʥʽʪʦʨʠʥʛʦʚʠʡ ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʝʢʦʛʝʦʩʠʩʪʝʤ   
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5.3.1 ʊʝʭʥʦʣʦʛʽʯʥʽ ʟʘʭʦʜʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʷʢʦʩʪʝʡ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʝʢʦʛʝʦʩʠʩʪʝʤʠ 

 

ˆʨʫʥʪ, ʱʦ ʟʘʟʥʘʚ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ, ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ 

ʚʽʜʥʦʚʣʶʻʪʴʩʷ, ʘ ʨʦʩʣʠʥʥʽʩʪʴ ʥʘ ʤʽʩʮʷʭ ʧʦʞʝʞ ʟ'ʷʚʣʷʻʪʴʩʷ ʣʠʰʝ ʯʝʨʝʟ 

ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʯʘʩ, ʪʦʤʫ ʧʦʚʥʝ ʧʨʠʨʦʜʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʤʦʞʝ 

ʟʘʡʥʷʪʠ ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ. ʊʦʤʫ ʥʘʩʘʤʧʝʨʝʜ, ʪʨʝʙʘ ʚʩʽ ʟʫʩʠʣʣʷ ʩʧʨʷʤʫʚʘʪʠ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʷʢʦʩʪʝʡ ˇʨʫʥʪʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʇʝʨʝʜ ʪʠʤ ʷʢ ʧʦʯʘʪʠ ʚʠʢʦʥʫʚʘʪʠ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ, ʩʣʽʜ ʩʪʚʦʨʠʪʠ ʽ 

ʦʙʜʫʤʘʪʠ ʧʣʘʥ ʚʽʜʥʦʚʣʝʥʥʷ. ɺ ʦʩʥʦʚʥʦʤʫ ʚʽʥ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʥʘʷʚʥʠʭ 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʽʥʰʠʭ ʥʦʨʤ ʽ 

ʩʪʘʥʜʘʨʪʽʚ, ʙʝʨʫʯʠ ʚ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʨʦʜʥʽ ʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʘ ʪʘʢʦʞ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʧʦʨʫʰʝʥʦʾ ʟʝʤʝʣʴʥʦʾ ʜʽʣʷʥʢʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʟʘʭʦʜʠ ʚʢʣʶʯʘʁʪʴ ʚ ʩʝʙʝ ʽ ʜʝʷʢʠʡ ʨʷʜ ʚʠʪʨʘʪ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʽʪ: 

’ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʥʦ-ʚʠʰʫʢʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʚʢʣʶʯʘʶʯʠ ʧʦʣʴʦʚ ̔

ʜʦʩʣʽʜʞʝʥʥ;̫ 

’ ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʤʦʥʽʪʦʨʠʥʛʫ); 

’ ʦʯʠʱʝʥʥʷ ʧʦʩʪʨʘʞʜʘʣʦʾ ʜʽʣʷʥʢʠ ʚʽʜ ʧʦʰʢʦʜʞʝʥʠʭ ʜʝʨʝʚ; 

’ ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʱʦ 

ʧʝʨʝʜʙʘʯʝʥʽ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʚʽʜʥʦʚʣʝʥʥʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʰʢʦʜʞʝʥʴ ʜʽʣʷʥʦʢ ʽ ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ 

ʪʝʨʠʪʦʨʽʡ. 

ʅʘʩʘʤʧʝʨʝʜ, ʩʣʽʜ ʧʨʦʚʝʩʪʠ ʤʦʥʽʪʦʨʠʥʛ ʫʨʘʞʝʥʦʾ ʧʦʞʝʞʝʶ ʜʽʣʷʥʢʠ, 

ʥʝʟʘʣʝʞʥʦ ʯʠ ʮʝ ʩʪʝʧʦʚʘ ʝʢʦʛʝʦʩʠʩʪʝʤʘ, ʚʦʜʥʦ-ʙʦʣʦʪʥʽ ʫʛʽʜʜʷ ʯʠ ʣʽʩʦʚʠʡ ʤʘʩʠʚ 

ʽ ʣʠʰʝ ʧʦʪʽʤ ʧʨʦʚʦʜʠʪʠ ʨʝʢʫʣʴʪʠʚʘʮʽʶ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ 

ʜʽʣʷʥʦʢ. 

ʈʝʢʫʣʴʪʠʚʘʮʽʷ ï ʮʝ ʢʦʤʧʣʝʢʩ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʮʽʥʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʝʤʝʣʴ. ɺʽʜʩʫʪʥʽʩʪʴ ʪʘʢʦʾ 

ʨʦʙʦʪʠ ʧʨʠʟʚʦʜʠʪʴ: 
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’ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʚʝʨʭʥʴʦʛʦ ʨʦʜʶʯʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ; 

’ ʫʪʚʦʨʝʥʥʶ ʥʦʚʠʭ, ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ, ʥʝ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ 

ʜʘʥʦʾ ʤʽʩʮʝʚʦʩʪʽ; 

’ ʟʥʠʢʥʝʥʥʷ ʟ ʘʨʝʘʣʫ ʟʚʠʯʥʠʭ ʚʠʜʽʚ ʬʘʫʥʠ ʽ ʬʣʦʨʠ; 

’ ʟʤʽʥʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʪʝʨʠʪʦʨʽʾ; 

’ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʽʥʥʷ; 

’ ʘʢʫʤʫʣʷʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʽʥʰʠʭ ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ 

ʥʘʜʭʦʜʷʪʴ ʫ ˇʨʫʥʪ ʽʟ ʟʦʣʦʶ [124]. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʪʪʻʚʦʾ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʦʨʠʩʪʽ ʣʽʩʽʚ ʪʘ ʤʘʩʦʚʠʭ 

ʧʦʞʝʞ ʫ ʥʠʭ, ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʢʨʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʽʚ 

ʥʘ ʧʨʠʢʣʘʜʽ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ. ʈʝʢʫʣʴʪʠʚʘʮʽʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʩʣʽʜ 

ʧʨʦʚʦʜʠʪʠ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ (ʨʠʩ. 5.12), ʘ ʪʘʢʦʞ ʥʘʚʦʜʠʤʦ ʛʦʣʦʚʥʽ ʧʨʠʥʮʠʧʠ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ (ʨʠʩ. 5.13). 

 

  ʈɽʂʋʃʔʊʀɺɸʎɯʗ ʃɯʉʆɺʀʍ ɼɯʃʗʅʆʂ  

   

1 ʝʪʘʧ  ʄʝʭʘʥʽʯʥʝ ʦʯʠʱʝʥʥʷ ʧʦʰʢʦʜʞʝʥʦʾ ʜʽʣʷʥʢʠ 

   

2 ʝʪʘʧ 

 ɺʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʫ (ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʪʘ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ɺʠʣʫʯʝʥʥʷ ʘʙʦ ʥʝʡʪʨʘʣʽʟʘʮʽʷ 

ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʪ.ʽ.) 

   

3 ʝʪʘʧ 

 ɿʘʩʽʚʘʥʥʷ ʪʨʘʚʘʤʠ ʽ ʜʝʨʝʚʘʤʠ (ʚʠʩʘʜʞʝʥʥʷ ʩʘʜʞʘʥʮʽʚ). 

ʇʨʦʚʝʜʝʥʥʷ ʣʽʩʦʥʘʩʘʜʞʝʥʴ, ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʽʚʫ ʪʨʘʚ-

ʩʠʜʝʨʘʪʽʚ. 

ʈʠʩʫʥʦʢ 5.12 ï ɽʪʘʧʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ, ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ 

ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ 
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ʇʈʀʅʎʀʇʀ 

ʈɽʂʋʃʔʊʀɺɸʎɯɰ 

 

  

 

ʗʢʽʩʪʴ 

ʥʘʡʩʢʣʘʜʥʽʰʠʤ ʚʚʘʞʘʻʪʴʩʷ ʧʦʚʝʨʥʝʥʥʷ 

ʨʦʜʶʯʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʥʘ ʚʝʣʠʢʽʡ ʪʝʨʠʪʦʨʽʾ, 

ʱʦ ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʨʠʨʦʜʥʦʾ ʧʦʞʝʞʽ 

   

 

ʐʚʠʜʢʽʩʪʴ 

ʧʨʦʮʝʩ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʻ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʠʤ 

(ʜʝʩʷʪʢʠ ʨʦʢʽʚ). ʆʧʪʠʤʽʟʘʮʽʷ ʽ ʟʚʝʜʝʥʥʷ ʜʦ 

ʤʽʥʽʤʫʤʫ ï ʚʘʞʣʠʚʝ ʟʘʚʜʘʥʥʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ 

   

 
ʄʽʥʽʤʘʣʴʥʽ 

ʚʠʪʨʘʪʠ 

ʚʠʙʠʨʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʙʶʜʞʝʪʥʽ ʩʧʦʩʦʙʠ, 

ʷʢʽ ʜʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʆʮʽʥʶʶʪʴ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʦʜʽʚ. 
   

ʈʠʩʫʥʦʢ 5.13 ï ɻʦʣʦʚʥʽ ʧʨʠʥʮʠʧʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ˇʨʫʥʪʽʚ, ʧʦʰʢʦʜʞʝʥʠʭ 

ʧʨʠ ʚʧʣʠʚʦʚʽ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ 

 

ɺʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ï ʧʨʦʮʝʩ ʪʨʠʚʘʣʠʡ ʽ ʜʦʩʠʪʴ ʪʨʫʜʦʤʽʩʪʢʠʡ, ʪʠʤ 

ʙʽʣʴʰʝ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʽʥ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʧʨʦʪʷʛʦʤ 

ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ ʘʙʦ ʥʘʚʽʪʴ ʜʝʩʷʪʠʣʽʪʴ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʜʫʨʫ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʝʪʘʧʠ: ʧʽʜʛʦʪʦʚʯʠʡ, ʪʝʭʥʽʯʥʠʡ ʽ ʙʽʦʣʦʛʽʯʥʠʡ (ʨʠʩ. 5.14). 

ʇʽʜʛʦʪʦʚʯʠʡ ʝʪʘʧ ʧʦʣʷʛʘʻ ʚ ʦʧʨʘʮʶʚʘʥʥʽ ʬʘʢʪʠʯʥʦʛʦ ʦʙʩʷʛʫ ʨʦʙʽʪ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ. 

ʊʝʭʥʽʯʥʠʡ ʝʪʘʧ ʻ ʛʦʣʦʚʥʦʶ ʯʘʩʪʠʥʦʶ ʚʩʽʭ ʧʨʦʚʝʜʝʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴʩʷ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʟʝʤʣʽ ʜʦ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʋ ʜʘʥʽʡ ʛʘʣʫʟʽ 

ʨʦʙʦʪʠ ʚʝʜʫʪʴʩʷ ʟʘ ʜʝʷʢʠʤʠ ʩʢʣʘʜʦʚʠʤʠ: ʪʝʧʣʦʪʝʭʥʽʯʥʽ, ʛʽʜʨʦʪʝʭʥʽʯʥʽ, ʭʽʤʽʯʥʽ. 

ɹʽʦʣʦʛʽʯʥʘ ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʟʝʤʝʣʴ ʷʚʣʷʻ ʩʦʙʦʶ, ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʫ ̫ʢʦʤʫ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʘʛʨʦʪʝʭʥʽʯʥʽ ʪʘ ʬʽʪʦʤʝʣʽʦʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ, ʩʘʤʝ ʚʦʥʠ ʧʦʚʝʨʪʘʶʪʴ 

ʙʽʦʭʽʤʽʯʥʽ, ʘʛʨʦʬʽʟʠʯʥ ̔ʽ ʘʛʨʦʭʽʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ˇʨʫʥʪʫ. ʋ ʯʘʩʪʠʥʽ ʙʽʦʣʦʛʽʯʥʦʾ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʧʦʣʽʧʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʟʝʤʝʣʴ. ʉʝʨʝʜ ʥʠʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ: 

ʦʟʝʣʝʥʝʥʥʷ; ʤʝʣʽʦʨʘʮʽʷ ʟʝʤʝʣʴ; ʙʽʦʣʦʛʽʯʥʝ ʦʯʠʱʝʥʥʷ ˇʨʫʥʪʫ; ʣʽʩʦʧʦʩʘʜʢʦʚʘ 

ʜʽʷʣʴʥʽʩʪʴ [124]. 
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ɽʊɸʇʀ ɺɯɼʅʆɺʃɽʅʅʗ ˆʈʋʅʊʋ  
    
 ʇʽʜʛʦʪʦʚʯʠʡ 

ʝʪʘʧ 
 ʦʧʨʘʮʶʚʘʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʦʙʩʷʛʫ 

ʨʦʙʽʪ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ 
ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ. 

    
 

ʊʝʭʥʽʯʥʠʡ ʝʪʘʧ 

 ʚʠʜʘʣʝʥʥʷ ʟʘʛʠʙʣʠʭ ʜʝʨʝʚ, 
ʩʘʥʽʪʘʨʥʽ ʨʫʙʢʠ; 

  ʚʠʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʚʽʪʨʦʚʘʣʫ; 
  ʧʨʦʚʝʜʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ˇʨʫʥʪʫ; 
  ʟʥʷʪʪʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʽʟ ʟʛʘʨʠʱʘ 

(ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ); 
  ʣʽʢʚʽʜʘʮʽʷ ʛʣʠʙʦʢʠʭ ʧʦʨʦʞʥʠʥ ʽ 

ʚʠʾʤʦʢ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʧʨʠ 
ʚʠʛʦʨʘʥʥʽ ʪʘ ʚʠʢʦʨʯʦʚʫʚʘʥʥʽ 
ʧʦʰʢʦʜʞʝʥʠʭ ʜʝʨʝʚ, ʤʝʪʦʜʦʤ 
ʟʘʩʠʧʘʥʥʷ ʥʝʡʪʨʘʣʴʥʠʤʠ 
ʤʽʥʝʨʘʣʴʥʠʤʠ ʧʦʨʦʜʘʤʠ 

  ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʜʶʯʠʭ ˇʨʫʥʪʽʚ ʥʘ 
ʨʝʢʫʣʴʪʠʚʦʚʘʥʫ ʜʽʣʷʥʢʫ; 

  ʙʫʜʽʚʥʠʮʪʚʦ ʤʝʨʝʞʽ ʢʘʥʘʣʽʚ ʽ 
ʫʣʘʰʪʫʚʘʥʥʷ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ 
ʩʧʦʨʫʜ; 

  ʚʠʨʽʚʥʶʚʘʥʥʷ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ 
ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʭʦʜʽʚ; 

  ʧʨʠ ʟʘʙʨʫʜʥʝʥʥʽ ˇʨʫʥʪʫ 
ʧʨʦʜʫʢʪʘʤʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʧʨʠ 
ʛʦʨʽʥʥʽ ʘʙʦ ʥʘʜ̔ ʡʰʣʠ ʫ ˇʨʫʥʪ ʽʟ 
ʟʦʣʦʶ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʙʝʥʪʽʚ ʪʘ 
ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʜʣʷ ʾʭ 
ʥʝʡʪʨʘʣʽʟʘʮʽʾ; 

  ʩʪʚʦʨʝʥʥʷ ʽ ʧʣʘʥʫʚʘʥʥʷ ʫʢʦʩʽʚ. 
    
 

ɹʽʦʣʦʛʽʯʥʠʡ ʝʪʘʧ 

 ʢʦʥʩʝʨʚʘʮʽʷ (ʷʢ ʢʨʘʡʥʽʡ ʩʧʦʩʽʙ), 
ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʫ (ʪʨʠʚʘʣʠʡ 
ʧʨʦʮʝʩ); 

  ʚʥʝʩʝʥʥʷ ʛʫʤʫʩʫ; 
  ʧʽʜʙʽʨ ʽ ʧʦʩʽʚ ʢʫʣʴʪʫʨ, ʚʽʜʧʦʚʽʜʥʠʭ 

ʢʣʽʤʘʪʠʯʥʠʤ ʫʤʦʚʘʤ ʽ ʩʪʘʥʫ 
ˇʨʫʥʪʫ, ʟʜʘʪʥʠʭ ʟʨʦʙʠʪʠ 
ʙʣʘʛʦʪʚʦʨʥʠʡ ʚʧʣʠʚ ʥʘ 
ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʨʠʩʥʦʛʦ ʰʘʨʫ 
ʟʝʤʣʽ; 

  ʬʽʪʦʽʥʜʠʢʘʮʽʷ ʽ ʬʽʪʦʝʢʩʪʨʘʢʮʽʷ. 
 

 
 ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ 

ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʧʦʞʝʞʽ ʜʝʨʝʚ 
ʢʦʤʘʭʘʤʠ. 

ʈʠʩʫʥʦʢ 5.14 ï ɽʪʘʧʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʫ ʧʽʩʣʷ ʣʽʩʦʚʦʾ 

ʧʦʞʝʞʽ 
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ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟ ʪʝʭʥʽʯʥʠʤʠ ʨʦʙʦʪʘʤʠ, ʪʦ ʙʽʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʢʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ˇʨʫʥʪʽʚ, ʷʢʽ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ (ʨʠʩ. 5.14). 

ʈʝʢʫʣʴʪʠʚʘʮʽʷ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʟʝʤʣʽ, ʪʦʤʫ ʧʨʦʚʦʜʠʪʠ ʾʾ ʩʣʽʜ, ʚʨʘʭʦʚʫʶʯʠ: 

’ ʤʽʩʮʝʚʽ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ; 

’ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʟʘʙʨʫʜʥʝʥʥʷ; 

’ ʣʘʥʜʰʘʬʪʥʽ ʪʘ ʛʝʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʨʫʰʝʥʠʭ ʜʽʣʷʥʦʢ; 

’ ʧʨʠʟʥʘʯʝʥʥʷ ʜʽʣʷʥʢʠ. 

ɿʜʘʪʥʽʩʪʴ ˇʨʫʥʪʫ ʜʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ, 

ʪʘʢʠʭ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʢʠʩʣʦʪʥʽʩʪʴ ˇʨʫʥʪʫ. ʊʘʢ, ʯʠʤ ʚʠʱʝ ʙʫʜʝ ʢʠʩʣʦʪʥʽʩʪʴ, ʪʠʤ 

ʧʦʚʽʣʴʥʽʰʝ ʙʫʜʝ ʥʘʨʦʩʪʘʪʠ ʨʦʜʶʯʠʡ ʰʘʨ. ɸ ʧʨʠʯʠʥʦʶ ʪʦʤʫ ʻ ʫʧʦʚʽʣʴʥʝʥʘ 

ʨʦʙʦʪʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʟʘʡʥʷʪʠʭ ʧʝʨʝʨʦʙʢʦʶ ʦʨʛʘʥʽʯʥʠʭ ʟʘʣʠʰʢʽʚ. ʋ ʙʽʣʴʰ 

ʢʠʩʣʦʤʫ ˇʨʫʥʪʽ ʯʠʤʘʣʦ ʪʦʢʩʠʢʘʥʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ɺʄ), ʷʢʽ ʤʘʶʪʴ ʚʠʱʫ ʟʜʘʪʥʽʩʪʴ 

ʫʪʚʦʨʶʚʘʪʠ ʨʦʟʯʠʥʥʽ ʩʧʦʣʫʢʠ ʽ ʟʘʩʚʦʶʚʘʪʠʩʷ ʤʦʣʦʜʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʱʦ ʩʪʚʦʨʶʻ 

ʬʽʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʽ ʩʧʨʠʯʠʥʶʻ ʟʘʛʠʙʝʣ ɹʤʦʣʦʜʠʭ ʩʘʜʞʘʥʮʽʚ. 

ɼʦ ʟʥʠʞʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʧʨʠʟʚʝʜʝ ʚʥʝʩʝʥʥʷ ʚʘʧʥʘ-ʛʽʜʨʘʪʥʦʛʦ (ʘʙʦ 

ʛʘʰʝʥʦʛʦ ʚʘʧʥʘ), ʮʝʤʝʥʪʥʦʛʦ ʧʠʣʫ, ʘ ʪʘʢʦʞ ʢʨʝʡʜʠ. ʎʝ ʙʫʜʝ ʩʧʨʠʷʪʠ ʘʢʫʤʫʣʷʮʽʾ 

ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ ɺʄ ʽ ʧʝʨʝʚʝʜʝʥʥ ʁ ʾʭ ʫ ʥʝʨʦʟʯʠʥʥʠʡ ʩʪʘʥ, ʱʦ ʥʝ 

ʧʦʛʣʠʥʘʶʪʴʩʷ ʨʦʩʣʠʥʘʤʠ. ɺʚʘʞʘʻʤʦ, ʱʦ ʜʘʥʘ ʧʨʦʮʝʜʫʨʘ ʙʫʜʝ ʝʬʝʢʪʠʚʥʘ ʩʘʤʝ 

ʧʽʩʣʷ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ, ʧʦʢʠ ʥʝ ʚʠʩʘʜʞʫʶʪʴʩʷ ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ. ɼʘʣʽ ʙʫʜʝ 

ʧʨʦʭʦʜʠʪʠ ʧʦʩʪʫʧʦʚʝ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʫ, ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʢʠʩʣʦʪʥʦʩʪʽ (ʜʣʷ 

ʭʚʦʡʥʦʛʦ ʣʽʩʫ), ʘʣʝ ʜʣʷ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ ʧʦʩʪʫʧʦʚʝ ʧʝʨʝʚʝʜʝʥʥʷ ɺʄ ʫ ʨʦʟʯʠʥʥʫ 

ʬʦʨʤʫ ʚʞʝ ʥʝ ʙʫʜʝ ʚʝʩʪʠ ʜʦ ʤʘʩʦʚʦʾ ʟʘʛʠʙʝʣʽ.  

ɺʽʜʥʦʚʣʝʥʥʷ ʥʘ ʟʛʘʨʠʱ ̔ʧʦʯʘʪʢʦʚʠʭ ʚʠʜʽʚ ʥʝʤʦʞʣʠʚʦ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ 

ʙʫʜʝ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʚʣʝʥʘ ʧʝʨʚʽʩʥʘ ʩʪʨʫʢʪʫʨʘ ˇʨʫʥʪʫ. ʋ ʨʘʟʽ, ʷʢʱʦ ʛʫʤʫʩʥʠʡ 

ʰʘʨ ʟʥʠʱʝʥʠʡ ʘʙʦ ʟʥʘʯʥʦ ʟʙʽʜʥʝʥʠʡ, ʧʣʦʱʽ ʣʽʩʦʚʦʛʦ ʟʛʘʨʠʱʘ ʟʘʡʤʘʻ ʯʘʛʘʨʥʠʢ, 

ʷʢʠʡ ʩʪʘʻ ʜʦʤʽʥʘʥʪʥʠʤ ʽ ʧʝʨʝʰʢʦʜʞʘʻ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʶ ʣʽʩʫ. ʊʘʢʽ ʟʙʽʜʥʽʣ ̔

ˇʨʫʥʪʠ ʟ ʯʘʩʦʤ ʥʘʩʪʽʣʴʢʠ ʚʠʩʥʘʞʫʶʪʴʩʷ, ʱʦ ʚʞʝ ʥʝ ʤʦʞʫʪʴ ʫʪʨʠʤʫʚʘʪʠ ʜʝʨʝʚʥʽ 

ʨʦʩʣʠʥʠ. ʊʦʤʫ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʫ ʩʪʘʻ ʥʝʦʙʭʽʜʥʠʤ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ 
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ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ï ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʟʛʦʨʽʣʠʭ ʤʽʩʮʴ, ʚʥʝʩʝʥʥʷ ʨʦʜʶʯʦʛʦ ʰʘʨʫ ʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ. 

ɺʠʜʽʣʠʤʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ˇʨʫʥʪʽʚ ʧʽʩʣʷ ʧʦʞʝʞʽ (ʨʠʩ. 5.15). 

 

ʄʝʪʦʜʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ˇʨʫʥʪʽʚ  

    

 

ʊʝʭʥʽʯʥʽ 

(ʤʝʭʘʥʽʯʥʽ) 

 ʚʠʢʦʨʯʦʚʫʚʘʥʥʷ ʧʥʽʚ, ʚʠʚʝʟʝʥʥʷ 

ʟʘʛʠʙʣʠʭ ʜʝʨʝʚ 

  ʟʘʤʽʥʘ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ (ʟʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ) 

  ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, 

(ʢʘʨʙʘʤʽʜ, ʧʦʜʚʽʡʥʠʡ 

ʩʫʧʝʨʬʦʩʬʘʪ, ʭʣʦʨʠʩʪʠʡ ʢʘʣʽʡ) 

  ʚʥʝʩʝʥʥʷ ʣʠʩʪʷʥʦʛʦ ʪʘ ʭʚʦʡʥʦʛʦ 

ʦʧʘʜʫ 

  ʧʣʘʥʫʚʘʥʥʷ ʜʽʣʷʥʢʠ 

    

 

ʬʽʟʠʢʦ-ʭ̔ ʤʽʯʥʽ 

 ʧʨʦʤʠʚʢʘ ˇʨʫʥʪʫ 

  ʜʨʝʥʘʞ ˇʨʫʥʪʽʚ 

  ʽʥʘʢʪʠʚʘʮʽʷ  

  ʝʢʩʪʨʘʢʮʽʷ ɺʄ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʘʦʣʽʥʦʚʦʾ ʛʣʠʥʠ 

    

 
ʙʽʦʣʦʛʽʯʥʽ 

 ʙʽʦʨʝʤʝʜʽʘʮʽʷ 

  ʬʽʪʦʨʝʤʝʜʽʘʮʽʽ 

ʈʠʩʫʥʦʢ 5.15 ï ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ˇʨʫʥʪʽʚ ʧʽʩʣʷ ʧʦʞʝʞʽ 

 

ʉʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʭ ʩʧʦʩʦʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʫ ʧʽʩʣʷ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ 

ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʥʘʩʪʫʧʥʽ (ʨʠʩ. 5.16): 
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ʉʇʆʉʆɹʀ ɺɯɼʅʆɺʃɽʅʅʗ ˆʈʋʅʊʋ 

  

 ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

 ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʧʝʨʝʛʥʦʶ 

 ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʞʦʾ ʪʠʨʩʠ, ʩʚʽʞʠʭ ʛʽʣʦʢ ʜʝʨʝʚ ʭʚʦʡʥʠʭ ʧʦʨʽʜ 

 ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ 

ʈʠʩʫʥʦʢ 5.16 ï ʊʨʘʜʠʮʽʡʥʽ ʩʧʦʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʫ 

 

ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʥʘ ʜʽʣʷʥʢʘʭ, ʱʦ ʥʘʡʤʝʥʰ 

ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʚʦʛʥʶ, ʘ ʩʘʤʽ ʘʛʨʦʭʽʤʽʢʘʪʠ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʟʥʘʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʟʘʢʠʩʣʝʥʥʷ ʘʙʦ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʧʨʽʣʦʛʦ ʛʥʦʶ 

ʩʧʨʠʷʻ ʚʽʜʨʦʜʞʝʥʥʶ ʤʽʢʨʦʬʣʦʨʠ. ʄʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʧʝʨʝʩʠʧʘʥʥʷ 

ʜʽʣʷʥʦʢ, ʷʢʽ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʚʦʛʥʶ, ʩʚʽʞʦʶ ʪʠʨʩʦʶ, ʧʨʠʢʨʠʚʘʥʥʷ ʾʭ ʩʚʽʞʠʤʠ 

ʛʽʣʢʘʤʠ ʜʝʨʝʚ ʭʚʦʡʥʠʭ ʧʦʨʽʜ, ʷʢʽ ʤʦʞʫʪʴ ʚʢʦʨʝʥʠʪʠʩʷ ʟʥʘʯʥʦ ʰʚʠʜʰʝ, ʥʽʞ 

ʩʘʜʞʘʥʮʽ ʜʝʨʝʚ. ʄʦʞʣʠʚʝ ʚʥʝʩʝʥʥʷ ʣʠʩʪʷʥʦʛʦ ʪʘ ʭʚʦʡʥʦʛʦ ʦʧʘʜʫ ʟ 

ʥʝʧʦʰʢʦʜʞʝʥʠʭ ʚʦʛʥʝʤ ʜʽʣʷʥʦʢ ʥʘ ʧʦʩʪʨʘʞʜʘʣʽʡ ʚʽʜ ʚʦʛʥʶ ʪʝʨʠʪʦʨʽʾ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʫ ʟʛʘʨʠʱʘ ʫ ʜʝʥʥʠʡ ʯʘʩ ʜʦʙʠ ʤʽʥʽʤʫʤ ʥʘ 5ï7 Áʉ ʚʠʱʝ ʪʝʤʧʝʨʘʪʫʨʠ ˇʨʫʥʪʽʚ 

ʧʽʜ ʧʦʣʦʛʦʤ ʣʽʩʫ [188]. ʆʭʦʣʦʜʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʚʥʦʯʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʰʚʠʜʰʝ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʥʽʯʥʠʡ ʯʘʩ ʜʦʙʠ. ʊʘʢʽ ʬʘʢʪʦʨʠ 

ʚʠʢʣʠʢʘʶʪʴ ʟʘʛʠʙʝʣʴ ʤʦʣʦʜʠʭ ʩʘʜʞʘʥʮʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʥʝʩʝʥʥʷ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ 

ʩʧʨʠʷʻ ʧʦʪʨʘʧʣʷʥʥʶ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ˇʨʫʥʪ, ʘ ʩʽʷʥʮʽ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʙʽʣʴʰ ʞʠʪʪʻʟʜʘʪʥʽ, ʥʽʞ ʩʘʜʞʘʥʮʽ ʽʟ ʨʦʟʧʣʽʜʥʠʢʘ. 

ʇʨʠ ʚʠʩʘʜʞʫʚʘʥʥʽ ʥʦʚʠʭ ʩʘʜʞʘʥʮʽʚ ʧʽʩʣʷ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʚʠʷʚʣʷʻʪʴʩʷ 

ʪʠʧʦʚʝ ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʘʜʽʡ ʧʝʨʚʠʥʥʦʾ ʩʫʢʮʝʩʽʾ ï ʚʽʜ ʧʦʩʝʣʝʥʥʷ ʧʦʦʜʠʥʦʢʠʭ 

ʨʦʩʣʠʥ ʟʽ ʟʥʘʯʥʦʶ ʯʘʩʪʢʦʶ ʫʯʘʩʪʽ ʟʘʩʤʽʯʝʥʠʭ ʚʠʜʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʚ'ʷʥʦʛʦ ʽ 

ʤʦʭʦʚʦʛʦ ʷʨʫʩʽʚ. ʇʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʧʨʠ 

ʧʦʣʽʧʰʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʙʩʪʨʘʪʫ (ʟʙʽʣʴʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʚʥʝʩʝʥʥʷ 

ʪʦʨʬʫ). ɼʦ ʧʦʯʘʪʢʫ ʜʨʫʛʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʧʽʩʣʷ ʧʦʩʘʜʢʠ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ 
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ʟʤʠʢʘʶʪʴʩʷ ʫ ʨʷʜʘʭ ʽ ʧʦʯʠʥʘʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʦʩʦʙʣʠʚʽ ʤʽʢʨʦʫʤʦʚʠ. ɰʭ ʚʧʣʠʚ ʥʘ 

ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʧʦʷʚʽ ʣʽʩʦʚʠʭ ʪʨʘʚ'ʷʥʠʩʪʠʭ ʚʠʜʽʚ ʽ 

ʤʦʭʦʧʦʜʽʙʥʠʭ, ʘ ʪʘʢʦʞ ʫ ʟʤʝʥʰʝʥʥʽ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ ʨʦʩʣʠʥ ʧʽʜ 

ʢʨʦʥʘʤʠ. ɿ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʪʘʪʦʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ˇʨʫʥʪʽʚ. ʋ ʧʝʨʰʽ ʞ ʨʦʢʠ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʩʫʙʩʪʨʘʪʫ ʤʽʥʽʤʘʣʴʥʽ. ʋ ʜʨʫʛʦʤʫ 

ʜʝʩʷʪʠʣʽʪʪʽ ʬʦʨʤʫʶʪʴʩʷ ʩʣʘʙʦʨʦʟʚʠʥʝʥʽ ˇʨʫʥʪʠ, ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ʷʢʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʝʣʝʤʝʥʪʽʚ-ʙ̔ʦʛʝʥʚ̔. ʊʦʙʪʦ, 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʤʦʞʝ ʟʘʪʷʛʥʫʪʠʩʷ ʥʘ ʜʝʩʷʪʠʣʽʪʪʷ. ʇʨʠʩʢʦʨʠʪʠ ʮʝʡ ʧʨʦʮʝʩ 

ʤʦʞʥʘ ʣʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʢʫʣʴʪʘʚʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. 

ʗʢ ʥʘʤʠ ʟʘʟʥʘʯʘʣʦʩʷ, ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʫ ˇʨʫʥʪʽ ʧʽʩʣʷ ʧʦʞʝʞʽ ʧʽʜʚʠʱʝʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ɺʄ, ʷʢʽ ʙʫʜʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʬʽʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʥʘ ʤʦʣʦʜʽ ʩʘʜʞʘʥʮʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʤʝʪʦʜʠ ʨʝʢʫʣʴʪʠʚʘʮʽʾ [139]: 

’ ʚʠʜʘʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʦʛʦ ʰʘʨʫ; 

’ ʽʥʘʢʪʠʚʘʮʽʷ ʘʙʦ ʟʥʠʞʝʥʥʷ ʪʦʢʩʠʯʥʦʾ ʜʽʾ ʧʦʣʶʪʘʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʦʥʦʦʙʤʽʥʥʠʭ ʩʤʦʣ, ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʭʝʣʘʪʥʽ ʩʧʦʣʫʢʠ; 

’ ʚʘʧʥʫʚʘʥʥʷ, ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʱʦ ʩʦʨʙʫʶʪʴ ʧʦʣʣʶʪʘʥʪʠ 

ʽ ʟʥʠʞʫʶʪʴ ʾʭ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʨʦʩʣʠʥʠ. 

’ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (ʥʘʧʨʠʢʣʘʜ ʬʦʩʬʘʪʥʠʭ, ʱʦ ʟʥʠʞʫʻ 

ʪʦʢʩʠʯʥʫ ʜʽʶ ʩʚʠʥʮʶ, ʤʽʜʽ, ʮʠʥʢʫ, ʢʘʜʤʽʶ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ 

ʚʘʞʢʦʨʦʟʯʠʥʥʠʭ ʬʦʩʬʘʪʽʚ); 

’ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ, ʩʪʽʡʢʠʭ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʟʜʘʪʥʠʭ ʜʦ ʩʦʨʙʮʽʾ 

ɺʄ (ʬʽʪʦʨʝʤʝʜʽʘʮʽʽ). 

ʋ ʨʘʟʽ, ʷʢʱʦ ʟʝʤʣʷ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʡ̔ ʪʝʨʠʪʦʨʽʾ ʟʘʙʨʫʜʥʝʥʘ ɺʄ ʪʘ ʽʥʰʠʤʠ 

ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʚʦʥʘ ʪʘʢʦʞ ʧʽʜʣʷʛʘʻ ʧʦʧʝʨʝʜʥʴʦʤʫ ʦʯʠʱʝʥʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʦʨʙʝʥʪʽʚ. ɺʝʩʴ ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʤʦʞʝ ʟʘʡʤʘʪʠ ʙʘʛʘʪʦ ʨʦʢʽʚ. 

ʇʨʦʚʦʜʠʪʴʩʷ ʚʽʥ ʧʽʜ ʥʘʛʣʷʜʦʤ ʩʘʥʽʪʘʨʥʠʭ ʩʣʫʞʙ ʽ ʬʘʭʽʚʮʽʚ ʟ ʨʝʢʫʣʴʪʠʚʘʮʽʾ. ʋ 

ʜʘʥʠʡ ʯʘʩ ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʘʬʽʥʫʚʘʥʥʷ ʨʦʜʶʯʠʭ ˇʨʫʥʪʽʚ 

ʚʩʝ ʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʷʪʴ ʤʽʥʝʨʘʣʴʥʽ ʘʣʶʤʦʩʠʣʽʢʘʪʥʽ ʘʜʩʦʨʙʝʥʪʠ: ʨʽʟʥʽ 

ʛʣʠʥʠ, ʮʝʦʣʽʪʠ, ʮʝʦʣʽʪʚʤʽʩʥʽ ʧʦʨʦʜʠ ʽ ʪ..̔, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʧʦʛʣʠʥʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 
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ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʧʨʝʢʨʘʩʥʠʤʠ ʥʦʩʽʷʤʠ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʨʽʟʥʠʭ 

ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ. 

ʄʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʥʝʩʝʥʥʷ ʛʣʠʥʠ, ʷʢ ʧʦʪʝʥʮʽʡʥʦʛʦ ʩʦʨʙʝʥʪʫ ʜʣʷ 

ʦʯʠʱʝʥʥʷ ʨʦʜʶʯʠʭ ˇʨʫʥʪʽʚ ʚʽʜ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʥʘʤʠ ʚʠʙʨʘʥʘ ʛʣʠʥʘ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. 

ɻʣʠʥʠʩʪʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʥʘ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʘʜʩʦʨʙʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ ʦʯʠʱʝʥʥʷ. ɿʘʚʜʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʰʝʚʦ ʾʧʨʠʨʦʜʥʦ ʾʛʣʠʥʠʩʪʦ ʾʩʠʨʦʚʠʥʠ 

ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʾʾ ʘʢʪʠʚʘʮʽʾ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ɺʄ ʟ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ. 

ʗʢ ʦʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʘ ʛʣʠʥʘ ʇʝʨʝʩʽʯʥʷʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʋ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʜʦʩʪʘʪʥʴʦ ʨʦʜʦʚʠʱ, ʛʣʠʥʘ ʷʢʠʭ, 

ʤʦʞʝ ʩʪʘʪʠ ʘʜʩʦʨʙʝʥʪʦʤ ɺʄ ʪʘ ʽʥʰʠʭ ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʪʘʙʣ. 5.6). 

 

ʊʘʙʣʠʮʷ 5.6 ï ʆʩʥʦʚʥʽ ʨʦʜʦʚʠʱʘ ʛʣʠʥʠ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ [204] 

ʈʦʜʦʚʠʱʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʘʩʠ 

ɹʘʩʠʱʽʚʩʴʢʝ ʜʣʷ ʙʝʪʦʥʫ, ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ, 

ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ 

24408 ʪʠʩ. ʤ3 

ʂʘʤʧʣʠʮʴʢʝ ʜʣʷ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ, ʙʫʜ ʨʦʟʯʠʥʽʚ 91053 ʪʠʩ. ʤ3 

ʇʝʨʝʩʽʯʥʷʥʩʴʢʝ  ʜʣʷ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ  10305 ʪʠʩ. ʤ3 

ʉʝʤʝʥʽʚʩʴʢʝ ʜʣʷ ʙʝʪʦʥʫ, ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ 15813 ʪʠʩ. ʤ3 

ʐʝʙʝʣʠʥʩʴʢʝ ʜʣʷ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ 749 ʪʠʩ. ʤ3 

ʉʫʭʘ ʂʘʤôʷʥʢʘ ʛʣʠʥʷʩʪʽ (ʚʦʭʨʘ  ʞʦʚʪʘ) 320,6 ʪʠʩ. ʤ3 

 

ʉʦʨʙʮʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʨʘʟʢʽʚ ʦʙʨʘʥʦʾ ʛʣʠʥʠ ʚʠʚʯʘʣʘʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʽʦʥʽʚ ɺʄ: Pb (II), Cu (II), Cr (VI). 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʛʣʠʥʠ ʟ ʨʦʟʤʽʨʦʤ ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʠʥʦʢ ʙʣʠʟʴʢʦ 10 ʤʢʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʩʪʫʧʥʠʤʠ ʦʢʩʠʜʘʤʠ (ʤʘʩ.%): 
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ʊʘʙʣʠʮʷ 5.7 ï ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʛʣʠʥʠ ʇʝʨʝʩʽʯʥʷʥʴʢʦʛʦ ʨʦʜʦʚʠʱʘ,% 

ʂʦʤʧʦʥʝʥʪ ʚʤʽʩʪ,% ʂʦʤʧʦʥʝʥʪ ʚʤʽʩʪ,% 

SiO2 55,6 CaO 5,08 

Fe2O3 5,9 MgO 2,36 

K2O  3,3 FeO 1,4 

P2O5 0,05 Na2O 4,76 

Al2O3 15,4   

 

ɸʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ (ʪʘʙʣ. 5.8) 

 

ʊʘʙʣʠʮʷ 5.8 ï ʄʝʪʦʜʠʢʠ ʘʥʘʣʽʟʫ ʛʣʠʥʠ  

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʜʚʦʦʢʠʩʫ ʢʨʝʤʥʽʶ ɻʆʉʊ 21216.3-93 ç ʄʽʞʜʝʨʞʘʚʥʠʡ 

ʩʪʘʥʜʘʨʪ. ʉʠʨʦʚʠʥʘ ʛʣʠʥʠʩʪʘ. ʄʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʚʽʣʴʥʦʛʦ ʜʽʦʢʩʠʜʫ ʢʨʝʤʥʽʶè 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʢʘʪʽʦʥʽʚ ʛʘ ʦʙʤʽʥʥʠʭ 

ʢʘʪʽʦʥʽʚ ʢʘʣʴʮʽʶ ʪʘ ʤʘʛʥʽʶ, ʦʢʩʠʜʫ 

ʢʘʣʴʮʽʶ 

ɻʆʉʊ 3594.2-93  çɻʣʠʥʠ ʬʦʨʤʫʚʘʣʴʥʽ. 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʙʤʽʥʥʠʭ 

ʢʘʪʽʦʥʽʚ ʢʘʣʴʮʽʶ ʽ ʤʘʛʥʽʶè 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʢʘʪʽʦʥʽʚ ʛʘ ʦʙʤʽʥʥʠʭ 

ʢʘʪʽʦʥʽʚ ʥʘʪʨʽʶ ʪʘ ʢʘʣʽʶ, ʦʢʩʠʜʽʚ 

ʢʘʣʽʶ ʽ ʥʘʪʨʽʶ 

ɻʆʉʊ 19609.5-89  çʂʘʦʣʽʥ ʟʙʘʛʘʯʝʥʠʡ. 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʢʩʠʜʽʚ ʢʘʣʽʶ ʽ ʥʘʪʨʽʶè 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʦʢʩʠʜʫ ʘʣʶʤʽʥʽʶ ɻʆʉʊ 3594.13-93 çɻʣʠʥʠ ʬʦʨʤʫʚʘʣʴʥʽ. 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʢʩʠʜʫ ʘʣʶʤʽʥʽʶè 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʦʢʩʠʜʫ ʟʘʣʽʟʘ  ɻʆʉʊ 3594.14-93 çʃʽʥʠ ʬʦʨʤʫʚʘʣʴʥʽ. 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʢʩʠʜʫ ʟʘʣʽʟʘè 

 

ʈʝʥʪʛʝʥʦʬʘʟʥʠʤ ʘʥʘʣʽʟʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʤʦʥʪʤʦʨʠʣʦʥʽʪʫ 

ʫ ʜʦʩʣʽʜʞʝʥʦʤʫ ʟʨʘʟʢʫ ʛʣʠʥʠ ʥʝʚʝʣʠʢʘ ʽ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 20 %. 

ʄʦʥʪʤʦʨʠʣʦʥʽʪ (ʩʧʨʦʱʝʥʘ ʭʽʤʽʯʥʘ ʬʦʨʤʫʣʘ: (Na, Ca)0,3(Al, Mg)2[Si4O10] 

(OH)2ÅnH2O). ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʛʣʠʥ ʽʟ ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʤ ʻ ʩʠʣʴʥʝ 
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ʥʘʙʫʭʘʥʥʷ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʚʦʜʠ. ʄʦʥʪʤʦʨʽʣʣʦʥʽʪʦʚʽ ʛʣʠʥʠ ʤʘʶʪʴ ʨʽʟʢʦ ʚʠʨʘʞʝʥʽ 

ʢʦʣʦʾʜʥʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ [204]. 

ɼʣʷ ʩʦʨʙʮʽʾ ɺʄ ʤʦʞʥʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʩʘʧʦʥʽʪʦʚʽ ʛʣʠʥʠ, ʱʦ 

ʚʠʷʚʣʝʥʽ ʚ ʋʢʨʘʾʥʽ ʥʘ ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʱʠʪʘ ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ 

ʦʙʣʘʩʪʽ. ʉʘʧʦʥʽʪ ï ʧʨʠʨʦʜʥʠʡ ʩʦʨʙʝʥʪ, ʚʦʣʦʜʽʻ ʚʠʩʦʢʠʤʠ ʘʜʩʦʨʙʮʽʡʥʠʤʠ, 

ʽʦʥʦʦʙʤʽʥʥʠʤʠ, ʢʘʪʘʣʽʪʠʯʥʠʤʠ ʪʘ ʬʽʣʴʪʨʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʦʨʙʮʽʾ ʤʘʶʪʴ ʙʝʥʪʦʥʽʪʦʚʽ ʛʣʠʥʠ. ɺ 

ʋʢʨʘʾʥʽ 110 ʨʦʜʦʚʠʱ ʙʝʥʪʦʥʽʪʦʚʦʾ ʛʣʠʥʠ [204]. 

ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʛʣʠʥ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʘ: 

’ ʜʣʷ ʜʝʪʦʢʩʠʢʘʮʽʾ ʪʝʭʥʦʛʝʥʥʦ ʽ ʨʘʜʽʘʮʽʡʥʦ-ʟʘʙʨʫʜʥʝʥʠʭ ˇʨʫʥʪʽʚ; 

’ ʜʣʷ ʦʯʠʱʝʥʥʷ ʤʦʣʦʢʘ, ʤʦʣʦʢʦʧʨʦʜʫʢʪʽʚ ʪʘ ʽʥʰʠʭ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʚʽʜ ʩʦʣʝʡ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʽ ʨʘʜʽʦʥʫʢʣʽʜʽʚ; 

’ ʷʢ ʤʝʣʽʦʨʘʥʪ ʢʦʤʧʣʝʢʩʥʦʾ ʜʽʾ ʜʣʷ ʩʫʧʽʱʘʥʠʭ ʽ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ 

ˇʨʫʥʪʽʚ; 

’ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʨʦʟʢʠʩʣʝʥʥʷ ˇʨʫʥʪʽʚ, ʧʨʠʚʝʜʝʥʥʷ ʨʽʚʥʷ pH ʜʦ 

ʥʝʡʪʨʘʣʴʥʦʛʦ; 

’ ʷʢ ʩʠʨʦʚʠʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʜʠʢʘʤʝʥʪʽʚ (ʘʜʩʦʨʙʝʥʪʠ) ʜʣʷ 

ʚʠʚʝʜʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʋ ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʧʨʠʨʦʜʥʽ ʩʦʨʙʝʥʪʠ ʧʦʢʠ ʥʝ ʦʪʨʠʤʘʣʠ ʥʘʣʝʞʥʦʛʦ 

ʚʠʟʥʘʥʥʷ. ʋ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʱʦʨʽʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʦʪʥʽ ʪʠʩʷʯ ʪʦʥʥ 

ʩʦʨʙʝʥʪʽʚ. ɺ ʋʢʨʘʾʥʽ ʙʘʛʘʪʦ ʨʦʜʦʚʠʱ ʧʨʠʨʦʜʥʠʭ ʩʦʨʙʝʥʪʽʚ, ʱʦ ʜʦ ʩʠʭ ʧʽʨ ʥʝ 

ʟʥʘʡʰʣʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʂʨʠʩʪʘʣʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʤʽʥʝʨʘʣʽʚ ʛʨʫʧʠ ʤʦʥʪʤʦʨʠʣʦʥʽʪ̔ʚ-ʩʘʧʦʥʽʪʽʚ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʰʘʨʽʚ ʥʝʥʘʩʠʯʝʥʠʭ ʬʦʨʤ: ʜʚʦʭ ʪʝʪʨʘʝʜʨʠʯʥʠʭ ʨʝʰʽʪʦʢ SiO2 ʽ 

ʦʜʥʽʻʾ ʦʢʪʘʝʜʨʠʯʥʦʾ ʨʝʰʽʪʢʠ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʤʽʞ ʥʠʤʠ ʽ ʷʢʘ ʤʽʩʪʠʪʴ, ʚ 

ʦʩʥʦʚʥʦʤʫ, Al, Mg, Fe. ʄʽʞ ʮʠʤʠ ʪʨʴʦʤʘ ʰʘʨʘʤʠ ʢʨʠʩʪʘʣʽʯʥʦʾ ʨʝʰʽʪʢʠ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʽʟʦʤʦʨʬʥʠʡ ʦʙʤʽʥ. ʊʦʤʫ ʤʽʥʝʨʘʣʠ ʛʨʫʧʠ ʤʦʥʪʤʦʨʣ̔ʣʦʥʠʪʚ̔ 

ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʠʤʠ ʘʜʩʦʨʙʮʽʡʥʠʤʠ ʽ ʽʦʥʦʦʙʤʽʥʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [204]. 

ʈʦʟʯʠʥʝʥʽ ʽʦʥʠ ɺʄ ʘʜʩʦʨʙʫʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʫ ʚʠʛʣʷʜʽ 

ʽʦʥʽʚ (ʪʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʦʥʥʘ ʘʜʩʦʨʙʮʽʷ). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʜʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʣʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
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ʥʘʩʪʫʧʥʫ ʤʝʪʦʜʠʢʫ. ʉʦʨʙʮʽʶ ɺʄ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (20 Áʉ) 

ʟ ʨʦʟʯʠʥʽʚ, ʱʦ ʤʽʩʪʷʪʴ ˇʨʫʥʪ ʽʟ ʟʛʘʨʠɦ ʘ ʪʘ ʛʣʠʥʫ. ʊʨʠʚʘʣʽʩʪʴ ʩʦʨʙʮʽʾ ʙʫʣʘ ʚ 

ʤʝʞʘʭ 60 ʭʚʠʣʠʥ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʽʦʥʽʚ ɺʄ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-

ʘʜʩʦʨʙʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʽ ʚʠʢʦʨʠʩʪʘʥʘ ʛʣʠʥʘ ʇʝʨʝʩʽʯʥʷʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʥʝ ʤʘʻ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʭ ʘʜʩʦʨʙʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɸʣʝ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘʚʽʪʴ ʜʘʥʘ ʛʣʠʥʘ ʤʦʞʝ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ 

ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʮʽʣʝʡ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʫ ʧʽʩʣʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʦʩʢʽʣʴʢʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʛʣʠʥʘʥʥʷ ɺʄ. ʅʘʚʽʪɹ  ʧʨʠ ʥʠʟʴʢʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ˇʨʫʥʪʫ ʪʘ 

ʛʣʠʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʣʫʯʝʥʥʷ ɺʄ ʫ ʦʙʩʷʟʽ 27ɀ52 % (ʨʠʩ. 5.17). 

 

 

ʈʠʩʫʥʦʢ 5.17 ï ʉʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ ʙʫʬʝʨʥʦʾ ʚʠʪʷʞʢʠ ʟ ˇʨʫʥʪʫ ʚʽʜ ɺʄ 

ʛʣʠʥʦʶ, % (ʤʘʩ) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʚʝʜʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʥʠ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ɺʄ ʻ 

ʝʬʝʢʪʠʚʥʠʤ. ɿʚʠʯʘʡʥʦ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. ʉʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʠʰʝ ʛʣʠʥʫ, ʱʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʟʨʫʯʥʦ ʨʦʟʪʘʰʦʚʘʥʘ ʜʦ 

ʜʽʣʷʥʢʠ, ʷʢʘ ʧʦʩʪʨʘʞʜʘʣʘ ʚʽʜ ʧʦʞʝʞʽ ʽ ʧʦʪʨʝʙʫʻ ʨʝʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʜʘʣʝʥʥʷ ɺʄ ʟ ̌ʨʫʥʪʫ ʻ ʬʽʪʦʝʢʩʪʨʘʢʮʽʷ, 

ʟʘʩʥʦʚʘʥʘ ʥʘ ʟʜʘʪʥʦʩʪʽ ʨʽʟʥʠʭ ʨʦʩʣʠʥ ʧʦʛʣʠʥʘʪʠ ʪʦʢʩʠʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʟ ˇʨʫʥʪʽʚ 
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ʽ ʥʘʢʦʧʠʯʫʚʘʪʠ ʾʭ ʫ ʩʚʦʾʭ ʪʢʘʥʠʥʘʭ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʦʯʠʱʘʪʠ ˇʨʫʥʪʠ. ɿ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʽʜʦʤʦ, ʱʦ ʥʘʡʚʠʱʦʶ ʧʦʛʣʠʥʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ɺʄ 

ʚʦʣʦʜʽʻ ʢʫʣʴʙʘʙʘ ʟʚʠʯʘʡʥʘ (Taraxacum officinale) [278]. 

ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʮʠʭ ʬʽʪʦʝʢʩʪʨʘʢʪʦʨʽʚ ʚ ʫʤʦʚʘʭ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ 

ʨʝʣʘʢʩʽʾ, ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ɺʄ ʚ ʙʽʦʤʘʩʽ 

ʨʦʩʣʠʥ, ʚʠʩʘʜʞʝʥʠʭ ʥʘ ʟʛʘʨʠʱʽ. ʇʨʦʙʠ ʨʦʩʣʠʥ ʚʠʩʫʰʫʚʘʣʠʩʷ ʜʦ ʧʦʚʽʪʨʷʥʦ-

ʩʫʭʦʛʦ ʩʪʘʥʫ, ʘ ʧʦʪʽʤ ʙʫʣʠ ʤʽʥʝʨʘʣʽʟʦʚʘʥ ̔ʫ ʤʫʬʝʣʴʥʽʡ ʧʝʯʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

450Áʉ. ʇʽʩʣʷ ʨʦʟʯʠʥʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ ʧʨʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʫ ʥʠʭ ɺʄ. 

ɼʦʩʣʽʜʥʽ ʨʦʩʣʠʥʠ ʙʫʣʦ ʚʠʨʦʱʝʥʦ ʥʘ ʩʚʽʞʦʤʫ ʟʛʘʨʠʱʽ ʪʘ ʥʘ ʜʦʜʘʪʢʦʚʽʡ 

ʜʽʣʷʥʮʽ, ʥʘ ʷʢʫ ʙʫʣʦ ʜʦʜʘʥʦ ʜʦʩʣʽʜʞʝʥʫ ʛʣʠʥʫ ʫ ʢʽʣʴʢʦʩʪʽ 250 ʛ/ʤ2.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʛʣʠʥʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʫʣʴʙʘʙʠ ʟʚʠʯʘʡʥʦʾ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 5.9. 

 

ʊʘʙʣʠʮʷ 5.9 ɀ ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʽʪʦʝʢʩʪʨʘʢʮʽʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʫʣʴʙʘʙʠ ʟʚʠʯʘʡʥʦʾ. 

ɺʄ ɻɼʂ, 

ʤʛ/ʢʛ 

ʋ ̌ʨʫʥʪʽ ʧʽʩʣʷ 

ʧʦʞʝʞʽ, ʤʛ/ʢʛ 

ʇʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪ,ɹ ʤʛ/ʢʛ ʩʫʭʦʛʦ 

ʟʨʘʟʢʫ ʤʘʩʠ ʨʦʩʣʠʥ 

ʚʠʨʦʱʝʥʦ ʥʘ 

ʟʛʘʨʠʱʽ 

ʚʠʨʦʱʝʥʦ ʥʘ 

ʟʛʘʨʠʱʽ ʽʟ 

ʜʦʜʘʚʘʥʥʷʤ ʛʣʠʥʠ 

ʜʣʷ ʩʦʨʙʮʽʾ ɺʄ 

Cu 3 1,9 1,7 0,82 

Pb 20 6,1 4,9 2,6 

Cr 0,05 0,44 0,32 0,11 

 

ʇʨʦʚʝʜʝʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʜʦʚʝʜʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʣʠʥʠ, ʪʘʢ ʽ ʬʽʪʦʨʝʤʝʜʽʘʮʽʶ ʢʫʣʴʙʘʙʠ ʟʚʠʯʘʡʥʦʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ, ʪʘʢʠʤ ʯʠʥʦʤ ʦʙʠʜʚʽ ʽ ʪʝʭʥʽʯʥʠʡ, ʽ ʙʽʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʩʦʨʙʮʽʾ ɺʄ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ ʜʣʷ ʚʠʩʘʜʞʝʥʥʷ ʨʦʩʣʠʥ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʦʾ ʝʢʦʩʠʩʪʝʤʠ ʧʽʩʣʷ ʧʦʞʝʞʽ. 

ɿʘʚʝʨʰʘʣʴʥʠʡ ʝʪʘʧ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ˇʨʫʥʪʽʚ ʧʨʠ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥ ̔
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ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʩʪʚʦʨʝʥʠʡ ʢʦʨʝʥʝʚʤʽʩʥʠʡ 

ʛʦʨʠʟʦʥʪ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ, ʯʠ ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʥʽ ʤʝʣʽʦʨʘʪʠʚʥʽ ʪʘ 

ʧʨʦʪʠʝʨʦʟʽʡʥʽ ʨʦʙʦʪʠ. ɺʝʣʠʯʠʥʘ ʽ ʩʪʨʫʢʪʫʨʘ ʚʝʨʭʥʴʦʛʦ ˇʨʫʥʪʦʚʦʛʦ ʰʘʨʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʷʢʠʡ ʩʘʤʝ ʩʧʦʩʽʙ ʦʩʚʦʻʥʥʷ ʦʥʦʚʣʶʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʻ ʮʽʣʴʦʚʠʤ. 

ʊʘʢ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʝʨʝʚʘ ʽ ʯʘʛʘʨʥʠʢʠ ʤʦʞʫʪʴ ʨʦʩʪʠ ʧʨʠ ʪʦʚʱʠʥʽ 

ʨʦʜʶʯʦʛʦ ˇʨʫʥʪʫ ʤʽʥʽʤʫʤ 150 ʩʘʥʪʠʤʝʪʨʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʙʽʦʧʨʠʜʘʪʥʦʩʪʽ ˇʨʫʥʪʫ 

ʩʪʘʻ ʤʦʞʣʠʚʠʤ, ʷʢʱʦ ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ 

ʥʘʪʫʨʘʣʴʥʝ ʟʘʨʦʩʪʘʥʥʷ [158, 159].  

ʉʫʤʘʨʥʘ ʪʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢʠʡ ʩʘʤʝ 

ʩʪʘʥ ʫʨʘʞʝʥʦʾ ʚʽʜ ʧʦʞʝʞ ʟʝʤʣʽ ʪʘ ʾʾ ʜʝʩʪʨʫʢʮʽ,̫ ʷʢʽ ʨʦʙʦʪʠ ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ, 

ʷʢʠʭ ʬʘʭʽʚʮʽʚ ʟʘʣʫʯʠʪʠ. ɯʥʦʜʽ ʜʦʚʦʜʠʪʴʩʷ ʚʽʜʥʦʚʣʶʚʘʪʠ ʫʛʽʜʜʷ ʧʨʦʪʷʛʦʤ 

ʙʘʛʘʪʴʦʭ ʜʝʩʷʪʠʣʽʪʴ, ʨʝʪʝʣʴʥʦ ʽ ʥʘʧʦʣʝʛʣʠʚʦ ʦʯʠʱʘʶʯʠ ʾʭ ʚʽʜ ʰʢʽʜʣʠʚʠʭ 

ʨʝʘʛʝʥʪʽʚ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠʡʤʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʦʶ ʢʦʤʽʩʽʻʶ ʟ ʥʘʛʣʷʜʦʚʠʭ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʚ ʟ ʧʨʠʩʫʪʥʽʩʪʶ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʝʟʘʣʝʞʥʠʭ ʝʢʩʧʝʨʪʥʠʭ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ [125, 126].  

ɺʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʷʢʽʩʥʦ ʚʠʢʦʥʘʥʠʡ ʧʨʦʝʢʪ ʨʝʢʫʣʴʪʠʚʘʮʽʾ, ʟʘʣʝʞʠʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ ʚʧʣʠʚʫ ʥʘ ʦʭʦʨʦʥʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʟʝʤʝʣʴʥʠʭ, ʟʚʠʯʘʡʥʦ.  

ʆʮʽʥʢʘ ʥʝʦʙʭʽʜʥʠʭ ʨʦʙʽʪ ʫ ʧʦʩʪʧʽʨʦʛʝʥʥʠʡ ʧʝʨʽʦʜ ʧʦʪʨʝʙʫʻ ʩʫʚʦʨʦʛʦ 

ʜʦʪʨʠʤʘʥʥʷ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʷʢʝ ʨʝʛʫʣʶʻ ʦʙʽʛ ʣʽʩʦʚʠʭ ʫʛʽʜʴ ʽ ʦʪʨʠʤʘʥʥʷ 

ʣʶʜʴʤʠ ʚʠʛʦʜʠ ʚʽʜ ʥʠʭ. ʋ ʧʝʨʰʫ ʯʝʨʛʫ, ʦʮʽʥʶʶʪʴ ʚʪʨʘʪʠ, ʧʦʥʝʩʝʥʽ ʣʽʩʘʤʠ 

ʧʦʙʣʠʟʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʽ ʚ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʭ (ʟʘʧʦʚʽʜʥʠʭ) ʨʘʡʦʥʘʭ. 

ʆʪʞʝ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʭʦʜʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʷʢʦʩʪʝʡ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʥʦ-

ʚʠʰʫʢʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʚʢʣʶʯʘʶʯʠ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ; ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʤʦʥʽʪʦʨʠʥʛʫ); ʦʯʠʱʝʥʥʷ ʧʦʩʪʨʘʞʜʘʣʦʾ ʜʽʣʷʥʢʠ ʚʽʜ 

ʧʦʰʢʦʜʞʝʥʠʭ ʜʝʨʝʚ; ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ 

ʪʝʨʠʪʦʨʽʡ, ʱʦ ʧʝʨʝʜʙʘʯʝʥʽ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʚʽʜʥʦʚʣʝʥʥʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
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ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʰʢʦʜʞʝʥʴ ʜʽʣʷʥʦʢ ʽ ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʇʨʠ ʧʦʩʪʧʽʨʦʛʝʥʥʽʡ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʨʫʥʪ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʤʦʞʝ ʙʫʪʠ ʟʘʙʨʫʜʥʝʥʠʤ ɺʄ ʪʘ 

ʽʥʰʠʤʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʇʨʦʚʝʜʝʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʜʦʚʝʜʝʥʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʥʠ ʚ ʦʯʠʱʝʥʥʽ ˇʨʫʥʪʫ ʚ ʷʢʦʩʪʽ ʩʦʨʙʝʥʪʫ, ʪʘʢ ʽ 

ʬʽʪʦʨʝʤʝʜʽʘʮʽʶ ʢʫʣʴʙʘʙʠ ʟʚʠʯʘʡʥʦʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʦʙʠʜʚʘ ʽ ʪʝʭʥʽʯʥʠʡ, ʽ ʙʽʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʩʦʨʙʮʽʾ ɺʄ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʛʨʫʥʪʫ ʜʦ ʚʠʩʘʜʞʝʥʥʷ ʨʦʩʣʠʥ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥ ̔ʣʽʩʦʚʦʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʧʽʩʣʷ ʧʦʞʝʞʽ. 

 

5.3.2. ʊʝʭʥʦʣʦʛʽʯʥʦïʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤ 

 

 ɿʘʢʦʥʦʤʽʨʥʦ, ʱʦ ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʻ 

ʤʘʢʩʠʤʘʣʴʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ ʧʝʨʚʠʥʥʦʛʦ ʚʠʛʣʷʜʫ, ʷʢʠʡ, ʯʦʤʫʩʴ, ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʚʽʜʪʚʦʨʝʥʥʷʤ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. ʆʪʞʝ, ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʟʘʭʦʜʽʚ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʷʢʦʩʪʝʡ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ 

ʝʢʦʛʝʦʩʠʩʪʝʤʠ, ʩʣʽʜ ʧʝʨʝʡʪʠ ʜʦ ʚʽʜʪʚʦʨʝʥʥʷ ʙʽʦʮʝʥʦʟʫ, ʥʘʩʘʤʧʝʨʝʜ, 

ʨʦʩʣʠʥʥʦʩʪʽ. ʇʨʦʪʝ, ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʩʪʚʦʨʝʥʥʷ ʤʦʥʦʢʫʣʴʪʫʨ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ 

ʭʚʦʡʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚʦʩʪʘʥʽʚ (ʷʣʠʥʘ ʽ ʩʦʩʥʘ) ʥʘ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʥʠʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʝʢʦʛʝʦʩʠʩʪʝʤ [103, 153], ʟʨʦʩʪʘʥʥʷ ʨʠʟʠʢʫ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʫʣʴʪʫʨ ʫ ʨʝʟʫʣʴʪʘʪʽ ʩʧʘʣʘʭʽʚ ʨʦʟʤʥʦʞʝʥʥʷ ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʢʦʤʘʭ-ʰʢʽʜʥʠʢʽʚ, ʟʤʝʥʰʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʨʦʜʶʯʦʩʪʽ, ʟʥʠʞʝʥʥʷ 

ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ ʽ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʽʚ, ʧʨʦ ʱʦ ʚʣʘʩʥʝ ʽ ʡʰʣʦʩʷ ʫ 

ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʘʭ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʧʨʠʥʮʠʧʦʚʽ ʟʤʽʥʠ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʠʭ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʷʛʥʫʪʽ ʣʠʰʝ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʦʩʪʫʧʦʚʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʙʘʛʘʪʦʚʠʜʦʚʠʭ ʽ ʨʽʟʥʦʚʽʢʦʚʠʭ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʽ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ, ʟʥʘʯʥʦ ʙʽʣʴʰ ʩʪʽʡʢʠʭ ʜʦ ʩʧʘʣʘʭʽʚ ʢʦʤʘʭ-ʰʢʽʜʥʠʢʽʚ ʽ 
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ʭʚʦʨʦʙ ʣʽʩʫ, ʥʽʞ ʤʦʥʦʢʫʣʴʪʫʨʠ, ʧʨʦ ʱʦ ʥʘʛʦʣʦʰʫʶʪʴ ʽ ʽʥʰʽ ʥʘʫʢʦʚʮʽ [359, 361, 

368, 375]. ʂʨʽʤ ʪʦʛʦ, ʙʘʛʘʪʦʚʠʜʦʚʽ ʨʽʟʥʦʚʽʢʦʚʽ ʣʽʩʠ ʙʽʣʴʰ ʩʪʽʡʢʽ ʜʦ ʧʦʞʝʞ, ʘ 

ʪʘʢʦʞ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʽ ʫ ʨʝʢʨʝʘʮʽʡʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʥʽʞ ʦʜʥʦʚʠʜʦʚ ̔

ʣʽʩʫ. 

ɹʘʛʘʪʦ ʚʽʪʯʠʟʥʷʥʠʭ ʣʽʩʽʚʥʠʢʽʚ, ʷʢʽ ʧʨʘʮʶʚʘʣʠ ʚ XIX ʽ XX ʩʪʦʣʽʪʪʷʭ ï 

ʌ. ʂ. ɸʨʥʦʣʴʜ, ɻ. ʌ. ʄʦʨʦʟʦʚ, ʄ. ɭ. ʊʢʘʯʝʥʢʦ, ɺ. ɺ. ʆʛʽʻʚʩʴʢʠʡ, ʅ. ɯ. ʈʫʙʮʦʚ, 

ɺ. ɻ. ʅʝʩʪʝʨʦʚ, ʇ. ʉ . ʇʦʛʨʝʙʥʷʢ, ʅ. ʇ. ʂʘʣʠʥʠʯʝʥʢʦ ʪʘ ʽʥʰʽ ʚʽʜʟʥʘʯʘʣʠ ʙʽʣʴʰ 

ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʘʛʘʪʦʚʠʜʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʚʠʜʦʚʠʤʠ 

ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʨʦʜʶʯʦʩʪʽ, ʩʚʽʪʣʘ, ʚʦʣʦʛʠ ʽ 

ʪ.̔. [158, 195]. ʅʘʡʯʘʩʪʽʰʝ ʤʦʚʘ ʡʜʝ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʜʚʦʚʠʜʦʚʠʭ ʢʫʣʴʪʫʨ, ʘ 

ʙʘʛʘʪʦʚʠʜʦʚʽ ʢʫʣʴʪʫʨʠ ï ʚʢʨʘʡ ʨʽʜʢʽʩʥʠʡ ʚʠʧʘʜʦʢ. ʋ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ 

ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʤʦʥʦʢʫʣʴʪʫʨʠ ʜʫʞʝ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʽ, ʘ ʟʤʽʰʘʥʽ ʥʘʩʘʜʞʝʥʥʷ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟʥʘʯʥʦ ʨʽʜʰʝ [375]. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʯʠʩʪʽ ʢʫʣʴʪʫʨʠ, ʷʢ ʧʨʘʚʠʣʦ, 

ʥʝʙʘʞʘʥʽ, ʧʨʦʪʝ ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʝʚʘʛʠ ʤʦʥʦʢʫʣʴʪʫʨ ʧʝʨʝʚʠʱʫʶʪʴ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʥʝʜʦʣʽʢʠ. ɼʦ ʩʫʪʪʻʚʠʭ ʚʘʞʣʠʚʠʭ ʧʝʨʝʚʘʛ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʪʫʧʥʽ: 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʫ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʥʝ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʽ 

ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ, ʣʝʛʰʝ ʜʦʧʦʚʥʶʚʘʪʠ ʢʫʣʴʪʫʨʠ ʽ ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʛʣʷʜ ʟʘ ʥʠʤʠ, 

ʧʨʦʩʪʽʰʝ ʧʨʦʚʦʜʠʪʠ ʨʫʙʢʫ ʩʪʠʛʣʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ ʪ.ʽ. 

ɺ ʦʩʪʘʥʥʻ ʜʝʩʷʪʠʣʽʪʪʷ ʟʨʦʩʪʘʻ ʫʚʘʛʘ ʜʦ ʟʤʽʰʘʥʠʭ ʢʫʣʴʪʫʨ. ɯʥʦʟʝʤʥʽ 

ʧʫʙʣʽʢʘʮʽʾ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ ʽ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʽʥʰʠʭ ʝʢʦʩʠʩʪʝʤʥʠʭ ʬʫʥʢʮʽʡ ʜʦʮʽʣʴʥʦ 

ʩʪʚʦʨʶʚʘʪʠ ʙʘʛʘʪʦʚʠʜʦʚʽ ʥʘʩʘʜʞʝʥʥʷ [342, 381]. ʃʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʛʝʥʦʪʠʧʽʚ, ʚʠʜʦʚʦʶ ʪʘ ʩʪʨʫʢʪʫʨʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ, ʢʨʘʱʝ 

ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʤʽʥʣʠʚʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʽʞ ʤʦʥʦʢʫʣʴʪʫʨʠ 

[187, 361, 339]. 

ɿʫʧʠʥʠʤʦʩʴ ʢʦʨʦʪʢʦ ʥʘ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʤʝʥʪʘʭ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ 

ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʚʽʜʪʚʦʨʝʥʥʽ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ. ʅʘʩʘʤʧʝʨʝʜ, ʚʘʨʪʦ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʩʘʜʢʦʶ ʩʘʜʞʘʥʮʽʚ, ʧʦʩʽʚ ʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʻ 

ʧʨʠʨʦʜʽ ʣʽʩʫ. ʋ ʧʦʩʽʚʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʦʜʥʠʡ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ 

ʨʦʩʣʠʥ, ʪʦʤʫ ʥʘʩʘʜʞʝʥʥʷ, ʩʪʚʦʨʝʥʽ ʮʠʤ ʤʝʪʦʜʦʤ, ʙʽʣʴʰ ʜʦʚʛʦʚʽʯʥʽ ʽ ʙʽʦʣʦʛʽʯʥʦ 
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ʙʽʣʴʰ ʩʪʽʡʢʽ, ʥʽʞ ʧʦʩʘʜʞʝʥʽ. ʊʝʭʥʽʢʘ ʧʦʩʽʚʫ ʙʽʣʴʰ ʧʨʦʩʪʘ ʽ ʤʝʥʰ ʪʨʫʜʦʤʽʩʪʢʘ. ʋ 

ʪʦʡ ʞʝ ʯʘʩ, ʷʢ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʧʦʩʽʚ ʤʘʻ ʨʷʜ ʥʝʜʦʣʽʢʽʚ. ʋʤʦʚʠ 

ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʥʘ ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ ʧʣʦʱʘʭ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʨʦʟʧʣʽʜʥʠʢʦʤ, ʽ ʪʦʤʫ ʧʨʠ ʧʦʩʽʚʽ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘʩʽʥʥʷ ʟʥʘʯʥʦ ʙʽʣʴʰʝ, ʥʽʞ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʩʽʷʥʮʽʚ. ʅʘ ʩʫʭʠʭ ˇʨʫʥʪʘʭ ʩʭʦʜʠ ʯʘʩʪʦ ʚʩʠʭʘʶʪʴ ʚʽʜ ʥʝʩʪʘʯʽ ʚʦʣʦʛʠ 

ʽ ʦʧʘʣʦʾ ʰʠʡʢʠ ʢʦʨʝʥʷ. ʅʘ ˇʨʫʥʪʘʭ ʚʘʞʢʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ ʢʫʣʴʪʫʨʠ, 

ʩʪʚʦʨʝʥʽ ʧʦʩʽʚʦʤ, ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʚʠʤʦʢʘʥʥʷ ʙʽʣʴʰʝ, ʥʽʞ ʧʦʩʘʜʢʠ. ʋ ʧʦʩʽʚʘʭ 

ʙʘʛʘʪʦ ʩʭʦʜʽʚ ʫ ʧʝʨʰʠʡ ʨʽʢ ʞʠʪʪʷ ʛʠʥʝ ʚʽʜ ʬʫʟʘʨʽʦʟʫ, ʘ ʚ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʞʠʪʪʷ ï

ʚʽʜ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʟʘ ʧʦʩʽʚʘʤʠ ʥʝʦʙʭʽʜʥʽ ʙʽʣʴʰ ʨʝʪʝʣʴʥʠʡ ʜʦʛʣʷʜ.  

ɿʘʛʘʣʦʤ, ʜʦ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʝʨʝʚʘʛ ʟʤʽʰʘʥʠʭ ʢʫʣʴʪʫʨ ʚʽʜʥʦʩʷʪʴʩʷ 

[361, 375]: 

1) ʙʽʣʴʰ ʧʦʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʫ ʚʩʴʦʤʫ 

ˇʨʫʥʪʽʚ, ʫ ʟʚ'ʷʟʢʫ ʟ ʧʦʻʜʥʘʥʥʷʤ ʚʠʜʽʚ ʜʝʨʝʚ ʟ ʧʦʚʝʨʭʥʝʚʦʶ ʽ ʛʣʠʙʦʢʦʶ 

ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ; 

2) ʤʝʥʰʝ ʧʦʰʢʦʜʞʝʥʥʷ ʧʘʪʦʛʝʥʥʠʤʠ ʛʨʠʙʘʤʠ ʽ ʢʦʤʘʭʘʤʠ-ʬʽʪʦʬʘʛʘʤʠ, ʤʘʩʦʚʽ 

ʽʥʚʘʟʽʾ ʷʢʠʭ ʫʩʢʣʘʜʥʝʥʽ ʫ ʪʘʢʠʭ ʢʫʣʴʪʫʨʘʭ. 

ʉʝʨʡʦʟʥʽ ʧʦʤʠʣʢʠ, ʜʦʧʫʱʝʥʽ ʧʨʠ ʚʠʙʦʨʽ ʚʠʜʽʚ ʜʣʷ ʰʪʫʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ, 

ʣʝʛʰʝ ʚʠʧʨʘʚʠʪʠ ʫ ʟʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, ʥʽʞ ʚ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨʘʭ; ʟʤʽʰʘʥʽ 

ʥʘʩʘʜʞʝʥʥʷ ʣʝʛʰʝ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʥʠʥʽʰʥʽʭ ʘʙʦ ʤʘʡʙʫʪʥʽʭ 

ʡʤʦʚʽʨʥʠʭ ʧʦʪʨʝʙ ʨʠʥʢʫ. 

ɿʤʽʰʘʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʰʚʠʜʢʦʟʨʦʩʪʘʶʯʽ ʩʚʽʪʣʦʣʶʙʥʽ ʚʠʜʠ, 

ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʦʚʦʤʫ ʨʦʟʤʽʱʝʥʥʽ ʙʽʣʴʰ ʧʦʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʘʜʽʘʮʽʾ ʉʦʥʮʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʾʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [375]. 

ʅʘ ʣʽʩʦʚʠʭ ʜʽʣʷʥʢʘʭ, ʟʘʡʥʷʪʠʭ ʤʦʥʦʢʫʣʴʪʫʨʘʤʠ ʩʦʩʥʠ ʫ ʚʽʮʽ ʧʨʠʙʣʠʟʥʦ 

ʚʽʜ 20 ʜʦ 60 ʨʦʢʽʚ, ʦʩʦʙʣʠʚʦ ʟʘʛʫʱʝʥʠʭ, ʧʦʞʝʞʘ ʰʚʠʜʰʝ ʟʘ ʚʩʝ ʧʦʰʠʨʶʻʪʴʩʷ, 

ʥʘʡʣʝʛʰʝ ʧʝʨʝʭʦʜʠʪʴ ʫ ʚʝʨʭʦʚʽʡ ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʚʥʦʾ ʟʘʛʠʙʝʣʽ 

ʥʘʩʘʜʞʝʥʴ. 

ʇʨʦʪʝ, ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ ʚʠʨʦʱʫʚʘʥʥʷ ʯʠʩʪʠʭ ʘʙʦ ʤʘʡʞʝ ʯʠʩʪʠʭ 

ʭʚʦʡʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʝʙʘʤ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ, 
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ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʆʜʥʘʢ, ʥʘʨʘʟʽ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʣʶʜʝʡ ʤʘʻ 

ʨʝʢʨʝʘʮʽʡʥʘ ʪʘ ʩʝʨʝʜʦʚʠʱʝʪʚʽʨʥʘ ʨʦʣʴ ʣʽʩʫ, ʪʘ ʡ ʜʝʨʝʚʠʥʘ ʟʘʨʘʟ ʟʘʪʨʝʙʫʚʘʥʘ ʥʝ 

ʣʠʰʝ ʭʚʦʡʥʘ. ɸ ʥʘʡʛʦʣʦʚʥʽʰʝ ï ʷʢʱʦ ʫ ʩʦʩʥʦʚʠʭ ʤʦʥʦʢʫʣʴʪʫʨ ʥʘ ʛʣʠʙʦʢʠʭ 

ʩʫʭʠʭ ʧʽʩʢʘʭ ʻ ʜʫʞʝ ʚʝʣʠʢʽ ʰʘʥʩʠ ʟʛʦʨʽʪʠ, ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʭʦʜʠʪʴ 

ʥʝʚʠʧʨʘʚʜʘʥʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʨʦʱʫʚʘʥʥʷʤ ʟʤʽʰʘʥʠʭ ʣʽʩʽʚ, ʥʘʚʽʪʴ ʟ ʩʫʪʦ 

ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. 

ʉʢʝʧʪʠʢʠ ʚʚʘʞʘʶʪ,ɹ ʱʦ ʙʘʛʘʪʦ ʮʽʥʥʠʭ ʧʦʨʽʜ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ, ʚʠʤʦʛʣʠʚʽ 

ʜʦ ̌ʨʫʥʪʽʚ. ɺʦʥʠ ʤʘʡʞʝ ʥʝ ʨʦʩʪʫʪʴ ʥʘ ʛʣʠʙʦʢʠʭ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. ʉʘʤʝ ʯʝʨʝʟ ʮʝ 

ʙʽʣʴʰʽʩʪʴ ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʠʩʘʜʞʫʚʘʪʠ ʟʤʽʰʘʥʽ ʢʫʣʴʪʫʨʠ ʟʘ 

ʫʯʘʩʪʶ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʥʘ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ. ʅʘʩʧʨʘʚʜʽ ʞ, ʙʽʣʴʰʽʩʪʴ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚ, ʥʝʚʠʤʦʛʣʠʚʽ ʜʦ ʙʘʛʘʪʩʪʚʘ ʛʨʫʥʪʫ ʤʽʥʝʨʘʣʘʤʠ, ʪʘʢʽ 

ʷʢ ʜʫʙ ʘʙʦ ʚ'ʷʟ, ʥʝʧʦʛʘʥʦ ʨʦʩʪʫʪʴ ʽ ʥʘ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ, ʭʦʯʘ ʽ ʥʝ ʪʘʢ ʰʚʠʜʢʦ, ʷʢ 

ʥʘ ʙʘʛʘʪʠʭ ʩʫʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ʘʙʦ ʯʦʨʥʦʟʝʤʘʭ. ɿʚʠʯʘʡʥʦ, ʻ ʨʠʟʠʢ ʟʘʛʠʙʝʣʽ 

ʩʽʷʥʮʽʚ ʜʫʙʘ ʥʘ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʫ ʧʝʨʰʽ ʨʽʢ-ʜʚʘ ʧʽʩʣʷ ʾʭ ʚʠʩʘʜʢʠ ʫ ʨʘʟʽ 

ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʧʦʩʫʭʠ, ʘʣʝ ʚʽʥ ʤʝʥʰʠʡ ʟʘ ʨʠʟʠʢ ʟʘʛʠʙʝʣʽ ʤʦʥʦʢʫʣʴʪʫʨ ʩʦʩʥʠ ʚʽʜ 

ʧʦʞʝʞ, ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ. 

ʉʣʽʜ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʥʘʩʴʦʛʦʜʥʽ ʟʘʥʘʜʪʦ 

ʬʦʨʤʘʣʽʟʦʚʘʥʝ ʽ ʧʦʣʽʪʠʟʦʚʘʥʝ, ʘ ʣʽʩʽʚʥʠʢʠ ʯʘʩʪʦ ʤʘʡʞʝ ʚʽʜʩʪʦʨʦʥʝʥʽ ʚʽʜ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦ ʪʝ, ʜʝ ʽ ʷʢ ʪʨʝʙʘ ʚʽʜʥʦʚʣʶʚʘʪʠ ʣʽʩʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʪʠʭ 

ʜ̔ ʣʷʥʢʘʭ, ʜʝ ʮʽʣʢʦʤ ʤʦʞʥʘ ʙʫʣʦ ʙ ʦʙʽʡʪʠʩʷ ʟʘʭʦʜʘʤʠ ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ 

ʧʦʥʦʚʣʝʥʥʶ (ʘ ʩʘʤʝ ʥʘ ʣʝʛʢʠʭ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ), ʚʠʢʦʥʫʶʪʴʩʷ ʚʠʩʘʜʢʠ ʢʫʣʴʪʫʨ, 

ʧʨʠʯʦʤʫ ʯʘʩʪʦ ʥʝ ʚ ʪʽ ʪʝʨʤʽʥʠ, ʷʢʽ ʙʫʣʠ ʙ ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤʠ ʟ ʧʦʞʝʞʥʠʭ ʘʙʦ 

ʬʽʪʦʩʘʥʽʪʘʨʥʠʭ ʤʽʨʢʫʚʘʥʴ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʥʝʜʘʚʥʽʭ ʟʛʘʨʠʱʘʭ ʧʽʚʜʝʥʥʠʭ ʪʘ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʩʪʚʦʨʶʶʪʴʩʷ ʧʦʩʘʜʢʠ ʥʘʡʙʽʣʴʰ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʤʦʥʦʢʫʣʴʪʫʨ ʩʦʩʥʠ ʽ ʪʠʤ ʩʘʤʠʤ ʟʘʢʣʘʜʘʻʪʴʩʷ ʦʩʥʦʚʘ 

ʯʝʨʛʦʚʦʾ ʧʦʞʝʞʥʦʾ ʢʘʪʘʩʪʨʦʬʠ. ʈʦʟʩʫʜʣʠʚʽ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʬʘʭʽʚʮʽ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʦʚʠʥʥʽ ʟʨʦʙʠʪʠ ʚʩʝ ʤʦʞʣʠʚʝ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʮʽʻʾ ʢʘʪʘʩʪʨʦʬʠ 

ʫʥʠʢʥʫʪʠ. ɯ ʧʝʨʰʠʤ, ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ, ʤʘʻ ʩʪʘʪʠ ʚʽʜʤʦʚʘ ʚʽʜ ʤʘʩʦʚʦʛʦ 
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ʩʪʚʦʨʝʥʥʷ ʤʦʥʦʢʫʣʴʪʫʨ ʩʦʩʥʠ ʥʘ ʚʝʣʠʢʠʭ ʧʽʱʘʥʠʭ ʨʽʚʥʠʥʘʭ ʽ ʚ ʦʢʦʣʠʮʷʭ 

ʚʝʣʠʢʠʭ ʦʩʫʰʝʥʠʭ ʪʦʨʬʦʚʠʱ ʽ ʢʠʥʫʪʠʭ ʪʦʨʬ'ʷʥʠʭ ʨʦʜʦʚʠʱ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʪʧʽʨʦʛʝʥʥʦʶ ʨʝʣʘʢʩʽʻʶ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʽʩʽʚ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ, ʧʝʨʰ ʟʘ ʚʩʝ, ʜʦ 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʽ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ. ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ - ʦʩʦʙʣʠʚʦ ʦʭʦʨʦʥʥʽ ʧʨʠʨʦʜʥʽ ʪʝʨʠʪʦʨʽʾ (ʥʘʮʽʦʥʘʣʴʥʽ 

ʧʘʨʢʠ, ʧʨʠʨʦʜʥʽ ʧʘʨʢʠ, ʟʘʧʦʚʽʜʥʠʢʠ, ʟʘʢʘʟʥʠʢʠ ʪʘ ʽʥ.). 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ï ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʚʽʢʦʚʦʾ 

ʤʦʟʘʾʢʠ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʟ ʧʦʚʥʠʤ ʥʘʙʦʨʦʤ ʚʠʜʽʚ ʜʝʨʝʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʟʦʥʠ 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʪʘ ʣʽʩʦʩʪʝʧʫ, ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʣʽʩʦʚʠʤʠ ʜʽʣʷʥʢʘʤʠ 

ʟʘʤʽʩʪʴ ʦʜʥʦʚʽʢʦʚʠʭ ʤʦʥʦʜʦʤʽʥʘʥʪʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʧʨʠ 

ʪʨʘʜʠʮʽʡʥʦʤʫ ʚʝʜʝʥʥʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʨʠʩ. 5.18). ʇʨʠ ʮʴʦʤʫ 

ʥʝʦʙʦʚ'ʷʟʢʦʚʦ, ʱʦ ʝʣʝʤʝʥʪʠ ʤʦʟʘʾʢʠ ʤʘʶʪʴ ʙʫʪʠ ʢʚʘʜʨʘʪʥʦʾ ʬʦʨʤʠ ʽ ʦʜʥʘʢʦʚʦʛʦ 

ʨʦʟʤʽʨʫ [158]. 

ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʨʦʙʽʪ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ʧʦʣʽʜʦʤʽʥʘʥʪʥʠʭ 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ: 

1) ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʦʟʤʘʾʪʪʷ (ʨʽʟʥʦʚʽʢʦʚʦʾ ʤʦʟʘʾʯʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ) ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ çʜʽʣʷʥʦʢ-ʚʽʢʦʥè (ʧʨʦʛʘʣʠʥ) ʫ 

ʟʘʧʦʥʽ ʣʽʩʫ; 

2) ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʽ 

ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʧʨʠʨʦʜʥʠʭ ʧʦʨʽʜ ʘʥʘʣʽʟʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ; 

3) ʚʽʜʥʦʚʣʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠʣʝʛʣʠʭ ʣʦʢʘʣʴʥʠʭ ʧʦʧʫʣʷʮʽʡ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ. 
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1 ï ʤʦʥʦʜʦʤʽʥʘʥʪʥʽ ʩʦʩʥʦʚʽ ʥʘʩʘʜʞʝʥʥʷ; 2 ï ʟʤʽʰʘʥʽ ʥʘʩʘʜʞʝʥʥʷ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʧʦʨʽʜ (ʥʘʧʨʠʢʣʘʜ, ʚô̫ ʟ, ʣʠʧʘ ʪʘ ʛʨʘʙ); 3 ï ʤʦʥʦʜʦʤʽʥʘʥʪʥʽ ʜʫʙʦʚʽ 

ʥʘʩʘʜʞʝʥʥʷ; ʟʤʽʰʘʥʽ ʭʚʦʡʥʽ ʥʘʩʘʜʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʷʣʠʥʘ ʪʘ ʩʦʩʥʘ); 5 ï ʣʽʩʦʚʘ 

ʛʘʣʷʚʠʥʘ. 

ʈʠʩʫʥʦʢ 5.18 ï ʆʨʽʻʥʪʦʚʥʘ ʩʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʛʝʪʝʨʦʛʝʥʥʦʾ ʨʽʟʥʦʚʽʢʦʚʦʾ ʽ 

ʨʘʟʥʦʚʠʜʦʚʦʾ ʤʦʟʘʾʢʠ ʜʽʣʷʥʢʠ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥʦʛʦ ʣʽʩʫ. 

 

ʉʢʣʘʜ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʚʠʙʦʨʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ 

ʧʝʨʝʚʘʛʫ ʧʦʪʨʽʙʥʦ ʥʘʜʘʚʘʪʠ ʪʠʤ ʚʠʜʘʤ, ʷʢʽ ʙʫʣʠ ʧʦʰʠʨʝʥʽ ʨʘʥʽʰʝ, ʘ ʚ ʜʘʥʠʡ ʯʘʩ 

ʨʽʜʢʽʩʥʽ ʘʙʦ ʚʽʜʩʫʪʥʽ ʫ ʤʝʞʘʭ ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ. 

ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʽ ʩʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʧʦʚʠʥʥʽ ʚʠʟʥʘʯʘʪʠʩʷ 

ʥʝ ʣʠʰʝ ʧʨʘʮʽʚʥʠʢʘʤʠ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʡ ʝʢʦʣʦʛʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʦʮʽʥʠʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʝʜʘʬʽʯʥ ̔ ʫʤʦʚʠ, ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ, ʩʪʘʥ ʞʠʚʦʛʦ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʥʝʩʝʥʥʷ ʥʘʩʽʥʥʷ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʟ ʩʫʩʽʜʥʽʭ ʪʝʨʠʪʦʨʽʡ. 

ʇʨʠʥʮʠʧʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. 

- ʇʨʦʝʢʪʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʤʘʻ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʤʦʟʘʾʯʥʦʛʦ ʪʠʧʫ ʥʘʩʘʜʞʝʥʴ (ʛʨʫʧʠ ʜʝʨʝʚ ʯʝʨʛʫʶʪʴʩʷ ʟ ʛʘʣʷʚʠʥʘʤʠ ʽ 

ʧʨʦʛʘʣʠʥʘʤʠ). 



314 

- ɯʩʥʫʶʯʽ ʣʽʩʦʚʽ ʛʘʣʷʚʠʥʠ ʧʦʪʨʽʙʥʦ ʦʙʦʚôʷʟʢʦʚʦ ʟʙʝʨʝʛʪʠ (ʜʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʩʽʥʦʢʦʩʽʥʥʷ). 

- ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʽ ʟʙʝʨʝʞʝʥʥʷ ʧʽʜʨʦʩʪʫ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ 

ʩʫʮʽʣʴʥʽ ʘʙʦ ʯʘʩʪʢʦʚʽ ʢʫʣʴʪʫʨʠ. 

- ɼʦʮʽʣʴʥʠʤ ʚʠʟʥʘʻʪʴʩʷ ʟʤʽʰʫʚʘʥʥʷ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʢʦʣʠ ʢʽʣʴʢʘ ʨʷʜʽʚ 

ʦʜʥʦʛʦ ʚʠʜʫ ʯʝʨʛʫʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʤʘ ʨʷʜʘʤʠ ʽʥʰʦʛʦ ʚʠʜʫ, ʘʙʦ ʩʪʚʦʨʝʥʥʷ 

ʦʜʥʦʚʠʜʦʚʠʭ ʙʽʦʛʨʫʧ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚ ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ ʣʽʩʦʢʫʣʴʪʫʨʥʦʾ ʧʣʦʱʽ. 

- ʅʘ ʣʽʩʦʢʫʣʴʪʫʨʥʽʡ ʧʣʦʱʽ ʤʦʞʣʠʚʝ ʨʦʟʤʽʱʝʥʥʷ ʛʫʩʪʠʭ ʙʽʦʛʨʫʧ, 

ʥʘʧʨʠʢʣʘʜ, ʟ ʜʫʙʘ, ʘʙʦ ʟ ʽʥʰʠʭ ʚʠʜʽʚ ʜʝʨʝʚ ʟʘ ʩʭʝʤʦʶ 3ï5 Ĭ 5 ʤ. 

ʆʪʞʝ, ʦʩʥʦʚʥʘ ʤʝʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦ-ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʟ 

ʚʽʜʪʚʦʨʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ - ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ʧʦʣʽʜʦʤʽʥʘʥʪʥʠʭ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ, ʙʣʠʟʴʢʠʭ ʜʦ ʧʨʠʨʦʜʥʠʭ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ 

ʜʦ ʛʨʠʙʥʠʭ ʭʚʦʨʦʙ ʽ ʩʧʘʣʘʭʽʚ ʯʠʩʝʣʴʥʦʩʪʽ ʢʦʤʘʭ-ʬʽʪʦʬʘʛʽʚ. ʆʙʣʘʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ï ʦʩʦʙʣʠʚʦ ʦʭʦʨʦʥʥʽ ʧʨʠʨʦʜʥʽ 

ʪʝʨʠʪʦʨʽʾ (ʥʘʮʽʦʥʘʣʴʥʽ ʧʘʨʢʠ, ʧʨʠʨʦʜʥʽ ʧʘʨʢʠ, ʟʘʧʦʚʽʜʥʠʢʠ ʟʘʢʘʟʥʠʢʠ ʪʘ ʽʥ.),  

ʌʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʧʦʢʦʣʽʥʴ ʜʝʨʝʚ ʤʦʞʣʠʚʦ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ, ʪʘʢ ʽ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ.  

ʅʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʦʞʣʠʚʘ ʨʦʟʨʦʙʢʘ ʧʨʦʝʢʪʽʚ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʣʽʜʦʤʽʥʘʥʪʥʠʭ 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ. ʂʦʥʢʨʝʪʥʽ ʧʨʦʝʢʪʠ ʧʦʚʠʥʥʽ ʙʘʟʫʚʘʪʠʩʷ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʥʘʪʫʨʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʛʝʦʙʦʪʘʥʽʯʥʠʡ 

ʦʧʠʩ, ʘʥʘʣʽʟ ʩʪʘʥʫ ʧʦʧʫʣʷʮʽʡ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʘʥʘʣʽʟ ʧʨʠʨʦʜʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ (ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʞʠʪʪʻʚʽʩʪʴ ʧʽʜʨʦʩʪʫ ʽ ʪ.ʽ.), ʦʮʽʥʢʫ ʪʠʧʽʚ ʫʤʦʚ 

ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ, ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ, ʨʝʞʠʤʫ ʟʚʦʣʦʞʝʥʥʷ ʽ 

ʤʽʢʨʦʢʣʽʤʘʪʫ, ʪʦʱʦ. 

  

5.4 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 5 

 

1. ɺʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʦʞʝʞʘʤʠ, ʻ 

ʥʝʙʝʟʧʝʯʥʠʤ ʷʚʠʱʝʤ ʫ ʜʦʚʢʽʣʣʽ, ʱʦ ʥʝʩʫʪʴ ʩʫʩʧʽʣʴʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ 
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ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ. ɿʙʠʪʢʠ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʧʦʞʝʞ ʣʠʰʝ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ 

ʚʘʨʽʶʚʘʣʠ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʪʠʩʷʯ ʛʨʠʚʝʥʴ ʜʦ ʜʝʢʽʣʴʢʦʭ ʤʽʣʴʡʦʥʽʚ ʛʨʠʚʝʥʴ. 

ʇʨʠ ʮʴʦʤʫ ʧʣʦʱʘ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ, ʧʦʰʢʦʜʞʝʥʠʭ ʧʦʞʝʞʘʤʠ, ʩʷʛʥʫʣʘ ʧʦʥʘʜ 2 

ʪʠʩ. ʛʘ. 

2. ʇʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ 

(ʥʘʩʘʤʧʝʨʝʜ ʾʭʥʴʦʛʦ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ) ʜʦʚʝʣʠ ʥʝʜʦʮʽʣʴʥʽʩʪʴ ʾʭ 

ʚʽʜʪʚʦʨʝʥʥʷ ʫ ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʧʦʞʝʞʽ ʫ ʟʚôʷʟʢʫ ʟ ʚʠʩʦʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʛʨʫʥʪʫ ʥʘ ʟʛʘʨʠʱʘʭ, ʧʽʜʚʠʱʝʥʥʷ ʣʫʞʥʦʩʪʽ ˇʨʫʥʪʫ, ʧʦʰʢʦʜʞʝʥʥʷ ʩʘʜʞʘʥʮʽʚ 

ʩʦʩʥʠ ʣʠʯʠʥʢʘʤʠ ʢʦʤʘʭʫ, ʫʨʘʞʝʥʥʷ ʩʘʜʞʘʥʮʽʚ ʛʨʠʙʦʤ ʨʠʮʠʥʦʶ ʟʜʫʪʦʶ ʽ ʪ.ʽ.  

3. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʭʦʜʠ ʟ ʚʽʜʥʦʚʣʝʥʥʷ ʷʢʦʩʪʝʡ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʝʢʪʥʦ-ʚʠʰʫʢʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʚʢʣʶʯʘʶʯʠ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ; ʚʠʢʦʥʘʥʥʷ 

ʜʝʨʞʘʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (ʤʦʥʽʪʦʨʠʥʛʫ); ʦʯʠʱʝʥʥʷ ʧʦʩʪʨʘʞʜʘʣʦʾ 

ʜʽʣʷʥʢʠ ʚʽʜ ʧʦʰʢʦʜʞʝʥʠʭ ʜʝʨʝʚ; ʨʝʢʫʣʴʪʠʚʘʮʽʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʱʦ ʧʝʨʝʜʙʘʯʝʥʽ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʚʽʜʥʦʚʣʝʥʥʷ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʰʢʦʜʞʝʥʴ ʜʽʣʷʥʦʢ ʽ ʧʦʜʘʣʴʰʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʇʨʠ ʧʦʩʪʧʽʨʦʛʝʥʥʽʡ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ, ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʦʚʝʜʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʥʠ ʚ ʦʯʠʱʝʥʥʽ ʛʨʫʥʪʫ ʚ 

ʷʢʦʩʪʽ ʩʦʨʙʝʥʪʫ ʪʘ ʬʽʪʦʨʝʤʝʜʽʘʮʽʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʫʣʴʙʘʙʠ ʟʚʠʯʘʡʥʦʾ.  

4. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦ-ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʟ 

ʚʽʜʪʚʦʨʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʻ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ʧʦʣʽʜʦʤʽʥʘʥʪʥʠʭ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ, ʙʣʠʟʴʢʠʭ ʜʦ ʧʨʠʨʦʜʥʠʭ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ 

ʜʦ ʛʨʠʙʥʠʭ ʭʚʦʨʦʙ ʽ ʩʧʘʣʘʭʽʚ ʯʠʩʝʣʴʥʦʩʪʽ ʢʦʤʘʭ-ʬʽʪʦʬʘʛʽʚ. ʆʙʣʘʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ï ʦʩʦʙʣʠʚʦ ʦʭʦʨʦʥʥʽ ʧʨʠʨʦʜʥʽ 

ʪʝʨʠʪʦʨʽʾ (ʥʘʮʽʦʥʘʣʴʥʽ ʧʘʨʢʠ, ʧʨʠʨʦʜʥʽ ʧʘʨʢʠ, ʟʘʧʦʚʽʜʥʠʢʠ ʟʘʢʘʟʥʠʢʠ ʪʘ ʽʥ.),  

ʌʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʧʦʢʦʣʽʥʴ ʜʝʨʝʚ ʤʦʞʣʠʚʦ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ, ʪʘʢ ʽ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ.  

5. ʇʨʠ ʧʦʩʪʧʽʨʦʛʝʥʥʽʡ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʨʫʥʪ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʤʦʞʝ ʙʫʪʠ ʟʘʙʨʫʜʥʝʥʠʤ ɺʄ ʪʘ 
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ʽʥʰʠʤʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʇʨʦʚʝʜʝʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʜʦʚʝʜʝʥʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʥʠ ʚ ʦʯʠʱʝʥʥʽ ʛʨʫʥʪʫ ʚ ʷʢʦʩʪʽ ʩʦʨʙʝʥʪʫ, ʪʘʢ ʽ 

ʬʽʪʦʨʝʤʝʜʽʘʮʽʶ ʢʫʣʴʙʘʙʠ ʟʚʠʯʘʡʥʦʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʦʙʠʜʚʘ ʽ ʪʝʭʥʽʯʥʠʡ, ʽ ʙʽʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʩʦʨʙʮʽʾ ɺʄ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʛʨʫʥʪʫ ʜʦ ʚʠʩʘʜʞʝʥʥʷ ʨʦʩʣʠʥ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥ ̔ʣʽʩʦʚʦʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤʠ ʧʽʩʣʷ ʧʦʞʝʞʽ. 

6. ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʪʧʽʨʦʛʝʥʥʦʶ 

ʨʝʣʘʢʩʽʻʶ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʽʩʽʚ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ, ʧʝʨʰ ʟʘ 

ʚʩʝ, ʜʦ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʽ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ. ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ - ʦʩʦʙʣʠʚʦ ʦʭʦʨʦʥʥʽ ʧʨʠʨʦʜʥʽ ʪʝʨʠʪʦʨʽʾ (ʥʘʮʽʦʥʘʣʴʥʽ 

ʧʘʨʢʠ, ʧʨʠʨʦʜʥʽ ʧʘʨʢʠ, ʟʘʧʦʚʽʜʥʠʢʠ, ʟʘʢʘʟʥʠʢʠ ʪʘ ʽʥ.). 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ï ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʚʽʢʦʚʦʾ 

ʤʦʟʘʾʢʠ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʟ ʧʦʚʥʠʤ ʥʘʙʦʨʦʤ ʚʠʜʽʚ ʜʝʨʝʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʟʦʥʠ 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʪʘ ʣʽʩʦʩʪʝʧʫ, ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʣʽʩʦʚʠʤʠ ʜʽʣʷʥʢʘʤʠ 

ʟʘʤʽʩʪʴ ʦʜʥʦʚʽʢʦʚʠʭ ʤʦʥʦʜʦʤʽʥʘʥʪʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʧʨʠ 

ʪʨʘʜʠʮʽʡʥʦʤʫ ʚʝʜʝʥʥʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʠʩʝʨʪʘʥʪʘ ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʠʤ ʨʦʟʜʽʣʦʤ 

ʚʠʩʚʽʪʣʝʥʽ ʫ [35, 36, 68 ï 70, 346, 347, 348]. 
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ɿɸɻɸʃʔʅɯ ɺʀʉʅʆɺʂʀ  

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʜʘʥʦ ʥʦʚʝ 

ʨʦʟʚôʷʟʘʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʾ ʧʨʦʙʣʝʤʠ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʭ ʦʩʥʦʚ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʚʧʣʠʚʦʚʽ 

ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿʦʢʨʝʤʘ: 

1. ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʝʨʝʜʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ 

ʪʝʭʥʦʛʝʥʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʪʘ 

ʫʧʦʨʷʜʢʦʚʘʥʦ ʥʘʩʣʽʜʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ 

ʩʪʘʥ ʜʦʚʢʽʣʣʷ. ʅʘʫʢʦʚʦ ʚʠʟʥʘʯʝʥʦ ʧʦʥʷʪʪʷ çʧʦʩʪʧʽʨʦʛʝʥʥʘ ʨʝʣʘʢʩʽʷ 

ʝʢʦʛʝʦʩʠʩʪʝʤè ʪʘ ʡʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ ʧʽʨʦʛʝʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʅʘ ʦʩʥʦʚʽ 

ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ 

ʜʦʚʢʽʣʣʷ ʙʫʣʦ ʫʟʘʛʘʣʴʥʝʥʦ ʥʘʩʣʽʜʢʠ ʧʨʦʮʝʩʽʚ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʽʩʣʷ 

ʧʦʞʝʞ. 

2. ʆʙˇʨʫʥʪʦʚʘʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʨʠʟʠʢʫ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʜʦʙʦʚʠʭ ʩʪʘʥʽʚ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ (ʩʪʝʢʩʽʚ) ʤʘʻ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʡ ʜʦʟʚʦʣʷʻ ʫʜʦʩʢʦʥʘʣʠʪʠ 

ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ. ʆʮʽʥʝʥʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʨʦʷʚʫ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʜʽʡ, ʱʦ ʩʧʨʠʷʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʧʦʞʝʞ, ʪʘ ʚʠʟʥʘʯʝʥʦ ʾʭ 

ʟʥʘʯʠʤʽʩʪʴ. ʇʦʙʫʜʦʚʘʥʦ ʪʨʠʚʠʤʽʨʥʽ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫ ʚʧʣʠʚʫ ʪʝʧʣʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʩʪʦʚʙʫʨʠ ʜʝʨʝʚ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʽ ʚʠʩʦʪʠ ʧʦʣʫʤôʷ, ʚʽʜʩʪʘʥʽ 

ʚʽʜ ʜʞʝʨʝʣʘ ʚʦʛʥʶ ʪʘ ʯʘʩʫ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ. 

3. ʈʦʟʨʘʭʦʚʘʥʦ ʦʮʽʥʢʫ ʩʪʫʧʝʥʷ ʧʠʪʦʤʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ ʫʨʘʞʝʥʥʷ 

ʧʦʞʝʞʘʤʠ ʣʽʩʦʚʠʭ ʝʢʦʛʝʦʩʠʩʪʝʤ (Rm(ʅ) ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1,26Ŀ10-6 ʜʦ 5,79Ŀ10-4) ʫ 

ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʢʘʨʪʠ. ʃʽʩʦʚʽ ʤʘʩʠʚʠ çɼʇ 

ʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè, çɼʇ ɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè ʽ çɼʇ ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʠʡ 
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ʣʽʩʛʦʩʧè ʚʽʜʥʝʩʝʥʦ ʜʦ ʛʨʫʧʠ ʨʠʟʠʢʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʘ 

ʝʢʦʛʝʦʩʠʩʪʝʤʠ çɼʇ ɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʠʟʠʢʦʤ, 

ʧʨʠʡʥʷʪʥʠʤ ʣʠʰʝ ʚ ʦʩʦʙʣʠʚʠʭ ʦʙʩʪʘʚʠʥʘʭ.  

4. ɺʠʟʥʘʯʝʥʦ ʯʠʥʥʠʢʠ ʪʘ ʥʘʩʣʽʜʢʠ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚ 

ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʾ ʜʽʾ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ ʧʨʦʷʚʫ. ɺʧʣʠʚ 

ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʜʠʥʘʤʽʯʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʬʣʫʢʪʫʘʮʽʡʥʠʭ ʚʽʜʭʠʣʝʥʥʷʭ ʽʥʜʝʢʩʽʚ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʦʙʯʠʩʣʝʥʠʭ ʧʘʨʘʤʝʪʨʘʭ. ɺʠʷʚʣʝʥʘ ʜʠʥʘʤʽʯʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʱʦ ʻ ʯʘʩʪʠʥʦʶ ʟʘʛʘʣʴʥʦʾ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʧʨʦʮʝʩʽʚ ʾʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʃʽʩʦʚʽ ʥʠʟʦʚʽ ʧʦʞʝʞʽ ʨʽʟʢʦ ʟʤʽʥʶʶʪʴ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʚʠʜ 

ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ, ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʠʡ ʧʽʨʦʛʝʥʥʠʡ ʛʦʨʠʟʦʥʪ, ʷʢʠʡ ʟʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʚʤʽʩʪʦʤ ʟʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʧʨʠʨʦʜʥʠʭ ʘʥʘʣʦʛʽʚ. ɿʤʽʥʠ ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʜʠʥʘʤʽʢʠ ʛʝʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ˇʨʫʥʪʘʭ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʚʽʜ ʟʛʦʨʘʥʥʷ ʧʽʜʩʪʠʣʢʠ ʪʘ ʪʨʘʚôʷʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʡ ʧʦʜʘʣʴʰʦʾ 

ʟʤʽʥʠ ʤʽʛʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʥʠʞʝʥʥʷ ʛʫʤʫʩʫ ʚʥʘʩʣʽʜʦʢ ʟʛʦʨʘʥʥʷ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, ʟʤʽʱʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʨʅ ˇʨʫʥʪʽʚ ʜʦ 

ʥʝʡʪʨʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʡ ʦʣʫʞʥʝʥʥʷ.  

5. ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʛʝʦʭʽʤʽʯʥʫ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ɺʄ ʫ ˇʨʫʥʪʘʭ, 

ʫʨʘʞʝʥʠʭ ʧʦʞʝʞʘʤʠ ʅʘ ʧʽʜʩʪʘʚʽ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʥʘʡʤʝʥʰʫ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʤʘʶʪʴ ʩʧʦʣʫʢʠ Fe3+ ʧʨʠ pH=4,5ï14, Cu2+ ï ʧʨʠ 

pH=7ï14, Cr2+ ï ʧʨʠ pH=7ï9, Zn2+ ïʧʨʠ pH=8ï11, Ni ï ʧʨʠ PH=8ï14, Pb2+ ï ʧʨʠ 

pH=9ï12, Fe2+ ï ʧʨʠ pH=9,5ï14. ʆʪʞʝ, ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʽʚ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ 

ʝʢʦʛʝʦʩʠʩʪʝʤ, ʫ ˇʨʫʥʪʘʭ ʬʽʢʩʫʶʪʴʩʷ ʪʘ ʘʢʫʤʫʣʶʶʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʩʧʦʣʫʢ ɺʄ, 

ʦʩʢʽʣʴʢʠ ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʻ ʧʦʢʘʟʥʠʢ ʨʅ ʽ ʨʝʘʢʮʽʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʟʤʽʱʫʻʪʴʩʷ 

ʚ ʣʫʞʥʠʡ ʙʽʢ. ʆʪʨʠʤʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʛʝʦʭʽʤʽʯʥʦʾ ʤʽʛʨʘʮʽʾ ɺʄ ʫ ˇʨʫʥʪʘʭ ʧʽʩʣʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  
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6. ʈʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʢʦʤʧʣʝʢʩʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʽʚ ɺʄ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʦʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʠ 

ʛʝʦʭʽʤʽʯʥʠʭ ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ˇʨʫʥʪʘʭ ʧʨʠ ʪʝʭʥʦʛʝʥʥʽʡ ʜʽʾ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ʇʦʙʫʜʦʚʘʥʘ ʢʘʨʪʦʩʭʝʤʘ ʘʢʪʠʚʥʦʩʪʽ ʛʝʦʭʽʤʽʯʥʦʾ ʤʽʛʨʘʮʽʾ ɺʄ ʧʽʜ 

ʚʧʣʠʚʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʜʝʪʘʣʽʟʫʚʘʪʠ ʤʽʛʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ɺʄ ʪʘ ʥʘʜʘʪʠ ʧʨʦʛʥʦʟ ʾʭ ʧʦʚʝʜʽʥʢʠ ʚ 

ʝʢʦʛʝʦʩʠʩʪʝʤʘʭ ʧʽʩʣʷ ʧʦʞʝʞ.  

7. ʇʦʙʫʜʦʚʘʥʦ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʛʨʫʧʠ ʯʠʥʥʠʢʽʚ 

(ʧʣʦʱʘ ʧʦʞʝʞ, ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ, ʚʪʨʘʪʘ ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʽ ʚʽʜ ʜʽʾ ʚʦʛʥʶ, ʜʠʥʘʤʽʢʘ 

ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ ʪʦʱʦ) ʥʘ ʨʝʣʘʢʩʽʶ ʝʢʦʛʝʦʩʠʩʪʝʤ. ɺʠʨʽʰʘʣʴʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʨʝʣʘʢʩʽʾ ʦʙʨʘʥʦ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʝʢʦʛʝʦʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʠʜʦʚʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ (ʚʠʜʦʚʠʤ ʙʘʛʘʪʩʪʚʦʤ ʄʘʨʛʘʣʝʬʘ) ʬʦʥʦʚʠʭ 

(ʢʦʥʪʨʦʣʴʥʠʭ) ʜʽʣʷʥʦʢ. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ (ʨʝʣʘʢʩʽʶ) 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʭʚʦʡʥʠʭ ʣʽʩʽʚ ʤʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ, ʾʭ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʪʘ ʚʪʨʘʪʘ 

ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ. ɼʣʷ ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʪʝʧʽʚ ʪʘ ʦʩʪʝʧʥʝʥʠʭ ʣʫʢ ʩʫʪʪʻʚʦʶ ʻ 

ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʟʤʽʥʘʤʠ ʧʦʢʘʟʥʠʢʘ 

ʢʠʩʣʦʪʥʦ-ʣʫʞʥʦʛʦ ʙʘʣʘʥʩʫ. ʅʘʡʙʽʣʴʰʘ ʢʦʨʝʣʷʮʽʷ ʜʣʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʚʠʷʚʣʝʥʘ ʤʽʞ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʶ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʚʪʨʘʪʘʤʠ 

ʛʫʤʫʩʫ ʫ ˇʨʫʥʪʘʭ ʧʨʠ ʡʦʛʦ ʟʛʦʨʷʥʥʽ.  
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ʜʦʚʢʽʣʣʷ. ɼʦʚʝʜʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʥʠ ʚ ʦʯʠʱʝʥʥʽ ˇʨʫʥʪʫ ʷʢ 

ʩʦʨʙʝʥʪʘ ʪʘ ʬʽʪʦʨʝʤʝʜʽʘʮʽʶ ʢʫʣʴʙʘʙʠ ʟʚʠʯʘʡʥʦʾ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɺʄ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʪʧʽʨʦʛʝʥʥʦʶ ʨʝʣʘʢʩʽʻʶ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʽʩʽʚ, ʛʘʣʫʟʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ï 

ʦʩʦʙʣʠʚʦ ʦʭʦʨʦʥʥʽ ʧʨʠʨʦʜʥʽ ʪʝʨʠʪʦʨʽʾ (ʥʘʮʽʦʥʘʣʴʥʽ ʧʘʨʢʠ, ʧʨʠʨʦʜʥʽ ʧʘʨʢʠ, 

ʟʘʧʦʚʽʜʥʠʢʠ, ʟʘʢʘʟʥʠʢʠ ʪʘ ʽʥ.).  

ʅʘʚʝʜʝʥʽ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʪʘ ʥʘʫʢʦʚʽ ʫʷʚʣʝʥʥʷ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʨʠʟʠʢʫ, ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 
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ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʝʢʦʛʝʦʩʠʩʪʝʤ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʚʧʣʠʚʽ ʧʽʨʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʨʝʣʘʢʩʽʾ ʝʢʦʛʝʦʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʜʦʚʢʽʣʣʷ ʜʦʟʚʦʣʷʶʪʴ ʩʧʨʠʷʪʠ ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤʠ ʩʠʩʪʝʤʥʦ, ʚʨʘʭʦʚʫʶʯʠ ʚʩʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʧʨʠʯʠʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ, ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʤʘʩʰʪʘʙʽʚ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ. 
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ɼʦʜʘʪʦʢ ɹ 

ʇʦʩʪʽʡʥʽ ʧʘʪʦʛʝʥʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʝʨʝʚʥʦʛʦ ʜʠʤʫ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚ'ʷ 

ʣʶʜʠʥʠ (ʟʘ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʜʘʥʠʤʠ [47]) 

ʂʦʤʧʦʥʝʥʪʠ 

ʜʝʨʝʚʥʦʛʦ 

ʜʠʤʫ 

ʅʝʩʧʨʠʷʪʣʠʚʽ ʝʬʝʢʪʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ 

ʏʘʜʥʠʡ ʛʘʟ,  

ʉʆ 

ʆʪʨʫʪʘ, ʷʢʘ ʟʘʤʽʥʶʻ oʢʩʠʛʝʤʦʛʣʦʙʽʥ 

ʢʘʨʙʦʢʩʠʛʝʤʦʛʣʦʙʽʥʦʤ. ɺʠʢʣʠʢʘʻ ʪʢʘʥʠʥʥʫ ʛʽʧʦʢʩʽʶ, 

ʢʣʽʪʠʥʥʠʡ ʥʝʢʨʦʟ, ʧʦʰʢʦʜʞʫʻ ʮʝʥʪʨʘʣʴʥʫ ʥʝʨʚʦʚʫ 

ʩʠʩʪʝʤʫ. ɿʤʝʥʰʫʻ ʟʜʘʪʥʽʩʪʴ ʢʨʦʚʽ ʧʝʨʝʥʦʩʠʪʠ ʢʠʩʝʥʴ ʜʦ 

ʢʣʽʪʠʥ, ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ. ɺʽʥ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʡ ʜʣʷ 

ʣʶʜʝʡ, ʱʦ ʤʘʶʪʴ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʘʙʦ ʙʨʦʥʭʦ-ʣʝʛʝʥʝʚʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ [380] 

ʌʦʨʤʘʣʴʜʝʛʽʜ ɻʘʟ, ʪʦʢʩʠʯʥʠʡ ʧʨʠ ʚʜʠʭʘʥʥʽ ʘʙʦ ʧʨʦʥʠʢʥʝʥʥʽ ʯʝʨʝʟ ʰʢʽʨʫ. 

ɺʦʣʦʜʽʻ ʢʘʥʮʝʨʦʛʝʥʥʠʤ ʝʬʝʢʪʦʤ 

ɸʢʨʦʣʝʾʥ ʧʦʜʨʘʟʥʶʻ ʩʣʠʟʦʚʽ ʽ ʚʠʢʣʠʢʘʻ ʩʣʴʦʟʦʪʝʯʫ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʨʝʯʦʚʠʥ ʟʘʛʘʣʴʥʦʪʦʢʩʠʯʥʦʾ ʜʽʾ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ 

ʨʦʟʚʠʪʢʫ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺʠʚʝʜʝʥʥʷ ʟ 

ʦʨʛʘʥʽʟʤʫ ʤʝʪʘʙʦʣʽʪʽʚ ʘʢʨʦʣʝʾʥʫ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʟʘʧʘʣʝʥʥʷ ʩʝʯʦʚʦʛʦ ʤʽʭʫʨʘ ï ʮʠʩʪʠʪʫ. ɸʢʨʦʣʝʾʥ, ʷʢ ʽ ʽʥʰʽ 

ʘʣʴʜʝʛʽʜʠ, ʚʠʢʣʠʢʘʻ ʫʨʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. ɸʢʨʦʣʝʾʥ 

ʽ ʬʦʨʤʘʣʴʜʝʛʽʜ ʧʨʦʚʦʢʫʶʪʴ ʨʦʟʚʠʪʦʢ ʘʩʪʤʠ. ɯʨʨʠʪʘʥʪ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʙʨʦʥʭʽʪ, ʘʣʴʚʝʦʣʽʪ. 

ɸʮʝʪʘʣʴʜʝʛʽʜ ʊʦʢʩʠʥ, ʱʦ ʚʠʢʣʠʢʘʻ ʘʪʨʦʬʽʶ ʝʧʽʪʝʣʽʶ, ʧʦʰʢʦʜʞʝʥʥʷ 

ʧʝʯʽʥʢʠ, ʨʘʢ ʥʦʩʦʛʣʦʪʢʠ. ʏʘʩʪʦ ʧʦʜʨʘʟʥʶʻ ʩʣʠʟʦʚʽ 

ʦʙʦʣʦʥʢʠ, ʧʦʛʽʨʰʫʻ ʜʽʷʣʴʥʽʩʪʴ ʧʝʯʽʥʢʠ, ʥʠʨʦʢ, ʦʨʛʘʥʽʚ 

ʜʠʭʘʥʥʷ, ʧʨʠʛʥʽʯʫʻ ʜʽʷʣʴʥʽʩʪʴ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʌʫʨʬʫʨʦʣ ʇʦʜʨʘʟʥʶʻ ʩʣʠʟʦʚʽ ʦʙʦʣʦʥʢʠ, ʚʠʢʣʠʢʘʻ ʛʦʣʦʚʥʽ ʙʦʣʽ, 

ʬʦʪʦʯʫʪʣʠʚʽʩʪʴ ʪʘ ʧʦʨʫʰʝʥʥʷ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ 

ɹʝʥʟʦʣ ʇʨʠ ʧʨʦʥʠʢʥʝʥʥʽ ʚ ʦʨʛʘʥʽʟʤ ʯʝʨʝʟ ʰʢʽʨʫ, ʧʝʨʦʨʘʣʴʥʦ ʘʙʦ 

ʽʥʛʘʣʷʮʽʡʥʦ, ʚʠʢʣʠʢʘʻ ʫʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʠʭ, ʥʝʚʨʦʣʦʛʽʯʥʽ 

ʨʦʟʣʘʜʠ ʽ ʩʤʝʨʪʴ ʚʥʘʩʣʽʜʦʢ ʟʫʧʠʥʢʠ ʜʠʭʘʥʥʷ. ʍʨʦʥʽʯʥʘ ʜʽʷ 

ʚʠʢʣʠʢʘʻ ʜʝʧʨʝʩʽʶ ʽ ʘʥʝʤʽʶ. ʄʦʞʝ ʧʨʦʚʦʢʫʚʘʪʠ ʨʘʢ ʢʨʦʚʽ 

- ʣʝʡʢʝʤʽʶ, ʘ ʪʘʢʦʞ ʚʨʘʞʘʻ ʧʝʯʽʥʢʫ, ʥʠʨʢʠ, ʢʽʩʪʢʦʚʠʡ 

ʤʦʟʦʢ, ʟʥʠʞʫʻ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ, ʚʠʢʣʠʢʘʻ ʟʘʜʠʰʢʫ ʽ 

ʩʫʜʦʤʠ. ɿʜʘʪʥʠʡ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ ʞʠʨʦʚʽʡ ʪʢʘʥʠʥʽ, 

ʚʠʢʣʠʢʘʪʠ ʧʫʭʠʨʽ ʽ ʜʝʨʤʘʪʠʪ, ʪʘʢʦʞ ʢʨʦʚʦʪʝʯʫ ʟ ʥʦʩʘ, 

ʧʨʦʚʦʢʫʻ ʤʘʪʢʦʚʽ ʢʨʦʚʦʪʝʯʽ ʽ ʚʠʢʣʠʢʘʻ ʟʙʫʜʞʝʥʥʷ ʧʦʜʽʙʥʦ 

ʘʣʢʦʛʦʣʴʥʦʤʫ. ʇʨʠ ʪʨʠʚʘʣʦʤʫ ʢʦʥʪʘʢʪʽ ʚʠʢʣʠʢʘʻ ʛʦʣʦʚʥʽ 

ʙʦʣʽ, ʚʪʨʘʪʫ ʘʧʝʪʠʪʫ, ʩʦʥʣʠʚʽʩʪʴ, ʥʝʨʚʦʟʥʽʩʪʴ ʽ ʧʩʠʭʽʯʥʽ 

ʨʦʟʣʘʜʠ, ʘ ʧʨʠ ʩʠʣʴʥʦʤʫ ʦʪʨʫʻʥʥʽ ʙʝʥʟʦʣʦʤ ʤʦʞʝ 

ʚʠʥʠʢʥʫʪʠ ʧʘʨʘʣʽʯ ʜʠʭʘʣʴʥʦʛʦ ʮʝʥʪʨʫ. 
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Toʣʫʦʣ ʅʝʡʨʦʪʦʢʩʠʯʥʠʡ, ʚʠʢʣʠʢʘʻ ʧʦʯʫʪʪʷ ʩʧ'ʷʥʽʥʥʷ, ʩʦʥʣʠʚʽʩʪʴ, 

ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʤ'ʷʟʦʚʫ ʩʣʘʙʢʽʩʪʴ, ʨʦʟʣʘʜ 

ʢʦʦʨʜʠʥʘʮʽʾ ʽ ʧʦʛʽʨʰʝʥʥʷ ʟʦʨʫ, ʟʤʽʥʫ ʧʦʚʝʜʽʥʢʠ. ʄʘʻ 

ʛʝʧʘʪʦʪʦʢʩʠʯʥʽ ʽ ʥʝʬʨʦʪʦʢʩʠʯʥʽ ʝʬʝʢʪʠ, ʚʨʘʞʘʻ ʩʣʠʟʦʚʫ 

ʦʯʝʡ, ʥʦʩʦʛʣʦʪʢʠ ʽ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. ʍʨʦʥʽʯʥʠʡ ʚʧʣʠʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʪʨʦʬʽʯʥʠʭ ʟʤʽʥ ʚ ʛʦʣʦʚʥʦʤʫ ʽ ʩʧʠʥʥʦʤʫ 

ʤʦʟʢʫ, ʧʦʨʫʰʫʻ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ. ʇʦʪʝʥʮʽʶʻ 

ʥʝʡʨʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʘʣʢʦʛʦʣʶ. 

ʆʮʪʦʚʘ 

ʢʠʩʣʦʪʘ 

ʅʝʩʧʝʮʠʬʽʯʥʠʡ ʽʨʨʠʪʘʥʪ. ʇʘʨʠ ʧʦʜʨʘʟʥʶʶʪʴ ʩʣʠʟʦʚʽ 

ʦʙʦʣʦʥʢʠ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ, ʚʠʢʣʠʢʘʻ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʥʦʩʦʛʣʦʪʢʠ ʽ ʛʦʨʪʘʥʽ. 

ʄʫʨʘʰʠʥʘ 

ʢʠʩʣʦʪʘ 

ʄʘʻ ʧʦʜʨʘʟʣʠʚʽʰʠʡ, ʥʽʞ ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ, ʝʬʝʢʪ, 

ʥʝʙʝʟʧʝʯʥʘ ʜʣʷ ʰʢʽʨʠ 

ʆʢʩʠʜʠ 

ʥʽʪʨʦʛʝʥʫ 

ʋʰʢʦʜʞʫʶʪʴ ʨʝʩʧʽʨʘʪʦʨʥʫ ʩʠʩʪʝʤʫ, ʚʠʢʣʠʢʘʶʪʴ ʟʘʧʘʣʴʥʽ 

ʟʤʽʥʠ ʚ ʙʨʦʥʭʘʭ ʽ ʘʣʴʚʝʦʣʘʭ. ɼʣʷ ʭʚʦʨʠʭ ʥʘ ʘʩʪʤʫ ʽ 

ʘʥʘʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʠʟʠʢ ʥʝʛʘʪʠʚʥʠʭ 

ʣʝʛʝʥʝʚʠʭ ʝʬʝʢʪʽʚ ʧʨʠ ʚʤʽʩʪʽ ʜʽʦʢʩʠʜʫ ʥʽʪʨʦʛʝʥʫ ʟʥʘʯʥʦ 

ʤʝʥʰʦʤʫ, ʥʽʞ ʪʦʡ, ʥʘ ʷʢʠʡ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʝʘʢʮʽʷ ʫ 

ʟʜʦʨʦʚʠʭ ʣʶʜʝʡ 

ɼʽʦʢʩʠʜ 

ʩʫʣʴʬʫʨʫ 

ʇʨʠ ʚʜʠʭʘʥʥʽ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʽʚ. 

ʂʦʤʧʦʥʝʥʪ ʢʠʩʣʦʪʥʠʭ ʜʦʱʽʚ, ʧʦʰʢʦʜʞʫʻ ʨʦʩʣʠʥʠ ʽ 

ʟʘʙʨʫʜʥʶʻ ʚʦʜʦʡʤʠ. ʅʘʜʘʻ ʧʦʜʨʘʟʥʶʶʯʫ ʜʽʶ ʥʘ ʩʣʠʟʦʚʽ 

ʦʙʦʣʦʥʢʠ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʽ ʩʣʠʟʦʚʫ ʦʯʝʡ. 

ʍʨʦʥʽʯʥʠʡ ʚʧʣʠʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʙʨʦʥʭʽʪʽʚ ʪʘ 

ʽʥʰʠʭ ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩʠ 

ʙʽʣʢʦʚʦʛʦ ʦʙʤʽʥʫ, ʟʥʠʞʫʻ ʽʤʫʥʽʪʝʪ. ʃʁ ʜʠ ʟ ʧʽʜʚʠʱʝʥʦʶ 

ʯʫʪʣʠʚʽʩʪʶ ʤʦʞʫʪʴ ʚʽʜʯʫʚʘʪʠ ʫʪʨʫʜʥʝʥʥʷ ʜʠʭʘʥʥʷ 

ʍʣʦʨʠʩʪʠʡ 

ʤʝʪʠʣ 

ʊʦʢʩʠʥ ʟʘʛʘʣʴʥʦʾ ʜʽʾ 

 

ʅʘʬʪʘʣʝʥʠ ʊʦʢʩʠʯʥʠʡ (ʧ'ʷʥʢʠʡ) ʽ ʢʘʥʮʝʨʦʛʝʥʥʠʡ ʝʬʝʢʪʠ 

ʌʝʥʦʣ ʽ ʡʦʛʦ 

ʧʦʭʽʜʥʽ 

ʊʦʢʩʠʥ, ʱʦ ʚʠʢʣʠʢʘʻ ʩʧʘʟʤ ʛʣʘʜʢʦʾ ʤʫʩʢʫʣʘʪʫʨʠ, ʥʘʧʘʜʠ 

ʩʝʨʮʝʚʦʾ aʨʠʪʤʽʽ, ʽʥʩʫʣʴʪ, ʟʫʧʠʥʢʫ ʜʠʭʘʥʥʷ. ɿʥʠʞʫʻ ʚʘʛʫ 

ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ, ʯʠʥʠʪʴ ʢʘʥʮʝʨʦʛʝʥʥʫ ʜʽʶ ʥʘ ʰʢʽʨʫ 

ʄʝʭʘʥʽʯʥʽ 

ʯʘʩʪʠʥʢʠ. 

ʆʨʛʘʥʽʯʥʠʡ 

ʢʘʨʙʦʥ 

ʇʦʜʨʘʟʥʶʶʯʠʡ ʽ ʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ 

 

ʇʦʣʽʮʠʢʣʽʯʥʽ 

ʘʨʦʤʘʪʠʯʥʽ 

ʚʫʛʣʝʚʦʜʥʽ 

ʊʦʢʩʠʥʠ ʽ ʢʘʥʮʝʨʦʛʝʥʠ. ʉʪʫʨʙʦʚʘʥʽʩʪʴ ʚʽʜʥʦʩʥʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʬʦʢʫʩʫʚʘʣʘʩʷ ʥʘ ʇɸɺ, ʷʢʽ 

ʤʘʶʪʴ ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ ʚʽʜ 128,16 (ʥʘʬʪʘʣʽʥ, 2-ʢʽʣʴʮʝʚʘ 

ʩʪʨʫʢʪʫʨʘ) ʜʦ 300,36 (ʛʝʢʩʘʙʝʥʟʦʙʝʥʟʦʣ, 7-ʢʽʣʴʮʝʚʘ 

ʩʪʨʫʢʪʫʨʘ). ʅʝʥʘʩʠʯʝʥʽ ʇɸɺ ʩʧʦʣʫʢʠ ʟ ʥʠʟʴʢʦʶ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ, ʱʦ ʤʽʩʪʷʪʴ ʚʽʜ 2-3 ʢʽʣʝʮʴ, 

ʧʦʢʘʟʫʶʪʴ ʟʥʘʯʥʫ ʪʦʢʩʠʯʥʽʩʪʴ, ʘ ʽʥʰʽ ï ʥʝʩʧʨʠʷʪʣʠʚʠʡ 
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ʝʬʝʢʪ ʥʘ ʜʝʷʢʽ ʦʨʛʘʥʽʟʤʠ, ʘʣʝ ʥʝ ʻ ʢʘʥʮʝʨʦʛʝʥʥʠʤʠ; ʇɸɺ ʟ 

ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ, ʱʦ ʤʽʩʪʷʪʴ ʚʽʜ 4 ʜʦ 

7 ʢʽʣʝʮʴ, ʟʥʘʯʥʦ ʤʝʥʰ ʪʦʢʩʠʯʥʽ, ʘʣʝ ʙʘʛʘʪʦ 4, 7-ʢʽʣʴʮʝʚʽ 

ʩʧʦʣʫʢʠ ʻ ʢʘʥʮʝʨʦʛʝʥʥʠʤʠ, ʤʫʪʘʛʝʥʥʠʤʠ ʘʙʦ 

ʪʝʨʘʪʦʛʝʥʥʠʤʠ ʱʦʜʦ ʰʠʨʦʢʦʛʦ ʨʷʜʫ ʦʨʛʘʥʽʟʤʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʨʠʙʫ ʪʘ ʽʥʰʽ ʚʦʜʥʽ ʦʨʛʘʥʽʟʤʠ, ʘʤʬʽʙʽʡ, ʧʪʘʭʽʚ ʽ 

ʩʩʘʚʮʽʚ [121]. 

ʌʝʥʘʥʪʨʝʥ ʄʽʩʪʠʪʴʩʷ ʫ ʚʫʛʽʣʣʽ. ʊʦʢʩʠʯʥʘ ʪʘ ʢʘʥʮʝʨʦʛʝʥʥʘ ʨʝʯʦʚʠʥʘ 

Aʥʪʨʘʮʝʥ ʊʦʢʩʠʥ. ʇʨʠ ʚʜʠʭʘʥʥʽ ʧʠʣʫ ʘʙʦ ʧʘʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʙʨʷʢ 

ʧʦʚʽʢ, ʧʦʜʨʘʟʥʝʥʥʷ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʛʦʨʣʘ, ʥʦʩʘ, 

ʟʥʠʞʫʻʪʴʩʷ ʤʘʩʘ ʪʽʣʘ, ʚʠʢʣʠʢʘʻ ʬʽʙʨʦʤʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʌʣʶʦʨʘʥʪʨʝʥ ʊʦʢʩʠʥ 

ʇʽʨʝʥ ʊʦʢʩʠʥ 

ɹʝʥʟʦʘʥʪʨʘʮʝ

ʥ 

ʊʦʢʩʠʥ ʟ ʽʤʦʚʽʨʥʦʶ ʢʘʥʮʝʨʦʛʝʥʥʦʶ ʜʽʻʶ. ʇʦʰʢʦʜʞʫʻ 

ɼʅʂ ʽ ʚʠʢʣʠʢʘʻ ʤʫʪʘʮʽʾ ʛʝʥʽʚ ʚ ʢʫʣʴʪʫʨʘʭ ʪʢʘʥʠʥ 

ɹʝʥʟʦʬʣʶʦʨʦ-

ʘʥʪʨʝʥʠ 

ʊʦʢʩʠʥʠ 

ɹʝʥʟ(ʘ)ʧʽʨʝʥ ʊʦʢʩʠʥ, ʘʢʪʠʚʥʠʡ ʢʘʥʮʝʨʦʛʝʥ. ɹʝʥʟ(ʘ)ʧʽʨʝʥ ʻ ʩʠʣʴʥʠʤ 

ʢʘʥʮʝʨʦʛʝʥʦʤ, ʟʦʢʨʝʤʘ, ʚʠʢʣʠʢʘʻ ʣʝʡʢʝʤʽʶ, ʚʨʦʜʞʝʥʽ 

ʢʘʣʽʮʪʚʘ. ɺʦʣʦʜʽʻ ʚʣʘʩʪʠʚʽʩʪʶ ʙʽʦʘʢʫʤʫʣʷʮʽʾ, ʤʦʞʝ ʜʦʚʛʦ 

ʤʽʛʨʫʚʘʪʠ ʟ ʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʚ ʽʥʰʽ, ʥʘʜʘʻ ʤʫʪʘʛʝʥʥʫ ʜʽʶ. 

ɼʠʙʝʥʟʦʧʽʨʝʥ ʊʦʢʩʠʥ 

ʉʪʨʦʥʮʽʡ ɺʠʢʣʠʢʘʻ ʦʩʪʝʦʧʝʥʽʶ, ʦʩʠʬʽʢʘʮʽʶ ʭʨʷʱʘ 

ɸʣʶʤʽʥʽʡ  ʅʘʜʤʽʨʥʽ ʢʽʣʴʢʦʩʪʽ ʚ ʢʨʦʚʦʪʦʮʽ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ 

ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʘʞ ʜʦ ʬʘʪʘʣʴʥʠʭ. ʇʘʨʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʣʝʛʝʥʝʚʦʛʦ ʬʽʙʨʦʟʫ 

ɺʘʥʘʜʽʡ ɺʘʥʘʜʽʡ ʚʩʤʦʢʪʫʻʪʴʩʷ ʯʝʨʝʟ ʣʝʛʝʥʽ; ʚʠʢʣʠʢʘʻ ʧʦʜʨʘʟʥʝʥʥʷ 

ʜʠʭʘʣʴʥʦʛʦ ʪʨʘʢʪʫ, ʧʥʝʚʤʦʥʽʪ, ʢʦʥ'ʶʥʢʪʠʚʽʪ, ʘʥʝʤʽʶ 

ʍʨʦʤ ʊʦʢʩʠʥ ʟʘʛʘʣʴʥʦʾ ʜʽʾ 

Maʥʛʘʥ ɺʠʢʣʠʢʘʻ ʧʦʛʽʨʰʝʥʥʷ ʬʫʥʢʮʽʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ: 

ʫʧʦʚʽʣʴʥʝʥʠʡ ʯʘʩ ʨʝʘʢʮʽʾ, ʪʨʝʤʦʨ ʨʫʢ; ʧʦʨʫʰʝʥʥʷ ʧʘʤ'ʷʪʽ. 

ɺʠʢʣʠʢʘʻ ʚʪʦʤʫ, ʜʟʚʽʥ ʫ ʚʫʭʘʭ, ʧʦʜʨʘʟʥʝʥʥʷ, ʯʘʩʪʦ ï 

ʢʘʰʝʣʴ ʽ ʧʨʦʷʚʠ ʛʦʩʪʨʦʛʦ ʙʨʦʥʭʽʪʫ 

ʅʽʢʝʣʴ ʊʦʢʩʠʥ 

ʎʠʥʢ ʊʦʢʩʠʥ. ɺʠʢʣʠʢʘʻ ʣʠʭʦʤʘʥʢʫ, ʙʣʶʚʦʪʫ, ʤʽʘʣʛʽʶ, ʛʦʣʦʚʥʠʡ 

ʙʽʣʴ ʽ ʧʥʝʚʤʦʥʽʪ 

 ʉʚʠʥʝʮʴ ɺʠʢʣʠʢʘʻ ʚʪʨʘʪʫ ʘʧʝʪʠʪʫ, ʚʘʛʠ, ʢʠʰʢʦʚʽ ʢʦʣʴʢʠ, ʟʘʧʦʨ, 

ʙʝʟʩʦʥʥʷ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʧʦʤʽʨʥʫ 

ʘʨʪʝʨʽʘʣʴʥʫ ʛʽʧʝʨʪʦʥʽʶ, ʛʽʧʦʘʣʴʙʫʤʽʥʝʤʽʶ, ʘʥʝʤʽʶ, 

ʝʥʮʝʬʘʣʦʧʘʪʽʶ ʪʘ ʧʝʨʠʬʝʨʠʯʥʫ ʥʝʡʨʦʧʘʪʽʶ ʟ ʧʘʨʘʣʽʯʘʤʠ. 

ʇʦʨʫʰʫʻ ʨʝʧʨʦʜʫʢʪʠʚʥʫ ʬʫʥʢʮʽʶ. ʂʘʥʮʝʨʦʛʝʥ 

ʍʣʦʨʦʚʘʥʽ 

ʜʽʦʢʩʠʥʠ 

Toʢʩʠʥʠ, ʷʢʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʽ ʜʦʚʛʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ 

ʜʦʚʢʽʣʣʽ. ɺʠʢʣʠʢʘʶʪʴ ʝʤʙʨʽʦʥʘʣʴʥʽ ʘʥʦʤʘʣʽʾ ʘʙʦ ʩʤʝʨʪʴ 

ʧʣʦʜʘ. ʄʘʶʪʴ ʢʘʥʮʝʨʦʛʝʥʥʽ ʝʬʝʢʪʠ 



 

ɼʦʜʘʪʦʢ ɺ 

ɿʙʠʪʢʠ ʚʽʜ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʆʋʃʄɻ, ʪʠʩ. ʛʨʥ 

ʇʽʜʧʨʠʻʤʩʪʚʦ 

2013 2014 2015 2016 2017 

ʇʨʷʤʽ ʧʦʙʽʯʥʽ ʧʨʷʤʽ ʧʦʙʽʯʥʽ ʇʨʷʤʽ ʧʦʙʽʯʥʽ ʧʨʷʤʽ ʧʦʙʽʯʥʽ ʧʨʷʤʽ ʧʦʙʽʯʥʽ 

ɹʘʣʘʢʣʽʡʩʴʢʠʡ 
  5,5   2,3 

 
12,2   0,9 73,8 269,5 

ɺʦʚʯʘʥʩʴʢʠʡ 
  1,44 18,3 3,7 

 
3,147       17,5 

ɻʫʪʷʥʩʴʢʠʡ 
  0,47   8,08 

 
54,728   1,98   5,8 

ɿʤʽʾʚʩʴʢʠʡ. 
  3,7   2,45 

 
11,19       22,1 

ɯʟʶʤʩʴʢʠʡ 
6,26 9,51   8,6 

 
  78,4 9,9 389,2 94,4 

ʂʫʧôʷʥʩʴʢʠʡ 
  9,89   27,75 

 
72,92   6,3   22,1 

ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ 
18,2 0,73   1,06 

 
6   0,682 1595 632,2 

ɾʦʚʪʥʝʚʠʡ 
3,54 6,21   1,04 

 
17,45   6,33 4,68 43,59 

ʏ.ɹʘʙʯʘʥʩʴʢʠʡ 
  0,52   2,56 

 
23,02 

  
  14,62 

ʍʆɼɸʃʇ  

ʍʘʨʢʽʚʦʙʣʘʛʨʦʣʽʩ 
  

  0,5 
 

6,5 
    

ɺʉʔʆɻʆ 28 37,97 18,3 58,04 0 207,16 78,4 26,09 2062,68 1121,8 
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ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʆʋʃʄɻ 

ʇʽʜʧʨʠʻʤʩʪʚʦ 

2013 2014 2015 2016 2017 

ʧʽʜʧʘ

ʣʠ 

ʩ/ʛ 

ʧʘʣʠ 

ʟ ʚʠʥʠ 

ʥʘʩʝʣʝ

ʥʥʷ 

ʚʽʜ 

ʛʨʦʟʠ 

ʧʽʜʧʘʣ

ʠ 

ʩ/ʛ 

ʧʘʣʠ 

ʟ 

ʚʠʥʠ 

ʥʘʩʝʣ

ʝʥʥʷ 

ʚʽʜ 

ʛʨʦʟʠ 

ʧʽʜʧʘʣ

ʠ 

ʩ/ʛ 

ʧʘʣʠ 

ʟ 

ʚʠʥʠ 

ʥʘʩʝʣ

ʝʥʥʷ 

ʽʥʰʽ ʧʜ̔ʧʘʣ

ʠ ʩ/ʛ 

ʧʘʣʠ 

ʟ 

ʚʠʥʠ 

ʥʘʩʝʣ

ʝʥʥʷ 

ɯʥʰʽ 

ʧʽʜʧ

ʘʣʠ 

ʩ/ʛ 

ʧʘʣʠ 

ʟ 

ʚʠʥʠ 

ʥʘʩʝʣ

ʝʥʥʷ 

ʟ ʚʠʥʠ 

ʽʥʰʠʭ 

ʦʨʛʘʥʽ

ʟʘʮʽʡ 

ʽʥʰʽ 

ɹʘʣʘʢʣʽʡʩʴʢʠʡ     7 2     3       10     1    11 11 8 

ɺʦʚʯʘʥʩʴʢʠʡ     2     1         1             2 

ɻʫʪʷʥʩʴʢʠʡ 1       3       8      2      2  1   

ɿʤʽʾʚʩʴʢʠʡ.     8       4   1   7   1     2 8   

ɯʟʶʤʩʴʢʠʡ 2     1     2 2             1   11 1  

ʂʫʧôʷʥʩʴʢʠʡ     21       20       58     10    25   

ʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ     2       8       21 1    5    34   

ɾʦʚʪʥʝʚʠʡ     28       3       52     18 1   92   

ʏ.ɹʘʙʯʘʥʩʴʢʠʡ     2       3     3 10         13   

ʍʆɼɸʃʇ  

ʍʘʨʢʽʚʦʙʣʘʛʨʦʣʽʩ 

    

    1       6 

  

   

   

1 

  

ɺʉʔʆɻʆ 3 0 70 3 3 1 44 2 9 3 165 1 2 1 34 2 2 2 196 12 10 
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ɼʦʜʘʪʦʢ ɻ 

ʄɽʊʆɼʀ ʆɹʃɯʂʋ ʈʆʉʃʀʅ ʋ ʌɯʊʆʎɽʅʆʃʆɻɯɰ,  

ɺʀʂʆʈʀʉʊɸʅɯ ʇɯɼ ʏɸʉ ɼʀʉɽʈʊɸʎɯʁʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʮʝʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʧʽʩʣʷ ʜʽʾ 

ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ, ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ 

ʦʧʠʩʫ ʩʪʘʥʫ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ, ʚʠʟʥʘʯʝʥʥʷ ʙʽʦʤʘʩʠ ʽ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʜʦʩʣʽʜʥʽ ʪʘ ʢʦʥʪʨʦʣʴʥʽ ʜʽʣʷʥʢʠ. ʇʨʠʨʦʜʥʽ ʫʤʦʚʠ 

(ʬʦʨʤʘ ʨʝʣʴʻʬʫ, ʪʠʧ ˇʨʫʥʪʫ) ʥʘ ʦʙʦʭ ʧʨʦʙʥʠʭ ʜʽʣʷʥʢʘʭ ʦʜʥʦʨʽʜʥʽ. ɼʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʨʷʜ  ʤʝʪʦʜʽʚ, ʷʢʽ ʙʫʜʫʪʴ 

ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʥʠʞʯʝ.  

ʄʘʨʰʨʫʪʥʠʡ ʤʝʪʦʜ ʦʭʦʧʣʶʻ ʢʽʣʴʢʘ ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ:  

- ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʠʡ ʝʪʘʧ: ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʩʮʝʚʦʩʪʽ, ʦʩʥʦʚʥʽ 

ʪʠʧʠ ʨʦʩʣʠʥʥʦʩʪʽ;  

- ʜʝʪʘʣʴʥʦ-ʤʘʨʰʨʫʪʥʠʡ ʝʪʘʧ: ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʜʦʩʣʽʜʥʠʢ ʩʢʣʘʜʘʻ ʩʧʠʩʦʢ 

ʨʦʩʣʠʥ, ʷʢʽ ʡʦʤʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ, ʟʙʠʨʘʻ ʛʝʨʙʘʨʥʠʡ ʤʘʪʝʨʽʘʣ, ʚʠʚʯʘʻ ʨʷʩʥʽʩʪʴ ʽ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ,  ʧʨʦʚʦʜʠʪʴ ʦʧʠʩ ʦʢʨʝʤʠʭ ʘʩʦʮʽʘʮʽʡ [250, 251]. 

ɿʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ï ʮʝ ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʧʨʦʝʢʮʽʡ ʦʢʨʝʤʠʭ ʨʦʩʣʠʥ, ʚʩʽʻʾ ʧʦʧʫʣʷʮʽʾ ʚʠʜʫ ʘʙʦ ʚʩʴʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ 

ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ. ɺʦʥʘ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʧʦʚʝʨʭʥʽ ʜʦʩʣʽʜʥʦʾ 

ʜʽʣʷʥʢʠ. ʗʢʱʦ ʟʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʩʪʘʥʦʚʠʪʴ 100%, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʧʦʚʝʨʭʥʷ ˇʨʫʥʪʫ ʧʦʚʥʽʩʪʶ ʚʢʨʠʪʘ ʧʨʦʝʢʮʽʷʤʠ ʥʘʜʟʝʤʥʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥ; ʷʢʱʦ ʞ 

ʟʘʛʘʣʴʥʝ ʧʦʢʨʠʪʪʷ ʩʪʘʥʦʚʠʪʴ 80%, ʦʟʥʘʯʘʻ, ʱʦ 20% ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʥʝ ʚʢʨʠʪʝ 

ʧʨʦʝʢʮʽʷʤʠ ʥʘʜʟʝʤʥʠʭ ʯʘʩʪʠʥ ï ʣʠʩʪʢʘʤʠ, ʛʽʣʢʘʤʠ, ʩʪʦʚʙʫʨʘʤʠ. 

ʏʘʩʪʢʦʚʝ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʩʪʚʦʨʶʶʪʴ ʫʩʽ ʨʦʩʣʠʥʠ ʦʜʥʦʛʦ ʚʠʜʫ. 

ʉʪʫʧʽʥʴ ʧʦʢʨʠʪʪʷ ˇʨʫʥʪʫ ʦʢʨʝʤʠʤʠ ʚʠʜʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʫʯʘʩʪʴ ʦʩʪʘʥʥʽʭ 

ʫ ʟʘʛʘʣʴʥʦʤʫ ʩʠʥʪʝʟʽ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʟ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʚʦʜʠ ʽ ʟʦʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʜʘʥʦʤʫ ʨʦʩʣʠʥʥʦʤʫ ʫʛʨʫʧʦʚʘʥʥʽ. ʊʦʤʫ ʚʠʜʠ, ʷʢʽ ʜʘʶʪʴ ʥʘʡʙʽʣʴʰʝ 

ʧʦʢʨʠʪʪʷ ʟʘʤʽʥʶʻʪʴʩʷ ʧʦʥʷʪʪʷʤ ʧʨʦ ʩʪʫʧʽʥʴ ʜʦʤʽʥʫʚʘʥʥʷ. 
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ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʽʪʢʠ 

ʃ.ɻ. ʈʘʤʝʥʩʴʢʦʛʦ. ʉʽʪʢʘ ʃ.ɻ. ʈʘʤʝʥʩʴʢʦʛʦ ʷʚʣʷʻ ʩʦʙʦʶ ʨʘʤʢʫ ʟ ʥʘʪʷʛʥʫʪʠʤ ʥʘ 

ʥʝʾ (ʚʟʜʦʚʞ ʽ ʚʧʦʧʝʨʝʢ) ʜʨʦʪʦʤ, ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʱʦʙ ʧʣʦʱʘ ʦʜʥʽʻʾ ʢʦʤʽʨʢʠ 

ʩʪʘʥʦʚʠʣʘ 10 ʩʤ2. ʊʘʢʽ ʩʽʪʢʠ ʙʫʚʘʶʪʴ ʤʘʣʽ ( ʨʦʟʤʽʨʦʤ 2Ĭ5 ʩʤ), ʚʝʣʠʢʽ (1Ĭ1 ʤ ʟ 

ʚʽʢʦʥʮʝʤ 10Ĭ10 ʩʤ).  

ʇʨʦʝʢʪʠʚʥʫ ʧʦʚʥʦʪʫ ʧʦʢʨʠʚʫ ʚʠʟʥʘʯʘʶʪʴ, ʨʦʟʛʣʷʜʘʶʯʠ ʪʨʘʚʦʩʪʽʡ ʢʨʽʟʴ 

ʚʽʢʦʥʮʝ ʩʽʪʦʯʢʠ. ʇʨʠ ʮʴʦʤʫ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʩʣʽʜ ʥʝ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʩʫʮʚʽʪʪʷ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʚʝʣʠʢʘ ʩʽʪʦʯʢʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʪʨʠʤʘʪʠ ʥʘ ʨʽʚʥʽ 

ʪʨʘʚʦʩʪʦʶ. ʈʦʟʛʣʷʜʘʶʯʠ ʧʝʚʥʝ ʤʽʩʮʝ ʧʦʢʨʠʚʫ, ʚʠʟʥʘʯʘʶʪʴ, ʩʢʽʣʴʢʠ ʢʦʤʽʨʦʢ 

ʩʽʪʢʠ (ʜʝʩʷʪʠʭ ʯʘʩʪʠʥʦʢ ʚʽʢʦʥʮʷ) ʧʨʠʧʘʜʘʻ ʥʘ ʧʣʷʤʠ (ʧʨʦʝʢʮʽʾ ʨʦʩʣʠʥ) ʽ ʩʢʽʣʴʢʠ 

ï ʥʘ ʚʽʣʴʥʽ ʧʨʦʤʽʞʢʠ (ʢʨʽʟʴ ʥʠʭ ʚʠʜʥʦ ˇʨʫʥʪ, ʚʦʜʫ, ʤʦʭʠ). 

ʗʢʱʦ ʧʦʚʥʦʪʘ ʧʦʢʨʠʚʫ ʚ ʦʢʨʝʤʠʭ ʪʦʯʢʘʭ ʨʽʟʢʦ ʢʦʣʠʚʘʻʪʴʩʷ, ʪʦ ʧʣʦʱʫ 

ʦʙʣʽʢʫ ʨʦʟʙʠʚʘʶʪʴ ʥʘ ʯʘʩʪʠʥʠ ʟʘ ʜʝʢʽʣʴʢʦʤʘ ʩʪʫʧʝʥʷʤʠ ʛʫʩʪʦʪʠ ʽ ʚʠʨʘʭʦʚʫʶʪʴ 

ʧʦʚʥʦʪʫ ʧʦʢʨʠʚʫ ʜʽʣʷʥʢʠ ʷʢ ʩʝʨʝʜʥʻ ʟ ʮʠʭ ʜʚʦʭ ʘʙʦ ʪʨʴʦʭ ʚʝʣʠʯʠʥ. 

ʇʽʜʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ ʝʢʟʝʤʧʣʷʨʽʚ. ʎʠʤ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʘʶʪʴ ʨʷʩʥʽʩʪʴ 

ʚʠʜʫ ʷʢ ʧʨʠ ʜʝʪʘʣʴʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʪʘʢ ʽ ʧʨʠ ʪʠʤʯʘʩʦʚʠʭ 

ʤʘʨʰʨʫʪʥʠʭ ʦʙʩʪʝʞʝʥʥʷʭ ʧʨʠʨʦʜʥʠʭ ʽ ʢʫʣʴʪʫʨʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ. ɺʽʥ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʦʙôʻʢʪʠʚʥʽʰʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʨʷʩʥʦʩʪʽ ʚʠʜʫ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʘʻ ʫʷʚʫ ʧʨʦ 

ʯʠʩʝʣʴʥʝ ʝʢʟʝʤʧʣʷʨ ʥʝ ʚʠʷʚʣʝʥʥʷ, ʱʽʣʴʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʩʪʚʦʨʶʚʘʥʦʾ ʬʽʪʦ ʤʘʩʠ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʮʝʥʦʟʫ.  

ʈʷʩʥʽʩʪʴ ʚʠʜʫ ï ʮʝ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʫ ʬʽʪʦʮʝʥʦʟʽ. 

ʇʨʠ ʝʢʟʝʤʧʣʷʨʥʦʤʫ ʦʙʣʽʢʫ ʢʦʨʠʩʪʫʶʪʴʩʷ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʅ.ʌ. 

ʂʦʤʘʨʦʚʘ [251]. ʇʨʠ ʮʴʦʤʫ ʜʫʞʝ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ 

ʢʦʨʝʥʝʚʠʱʥʠʭ ʨʦʩʣʠʥ ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ, ʢʦʨʝʥʝʚʠʱʥʠʭ ʦʩʦʢ, ʧʠʨʽʶ 

ʧʦʚʟʫʯʦʛʦ. ʆʩʢʽʣʴʢʠ ʢʦʨʝʥʝʚʠʱʘ ʚ ʥʠʭ ʨʦʟʨʦʩʪʘʶʪʴʩʷ ʡ ʫʪʚʦʨʶʶʪʴ ʤʘʩʫ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ. ʋ ʛʝʦʙʦʪʘʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʽʜʨʘʭʦʚʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ 

ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ.  

ɺʘʛʦʚʠʡ ʤʝʪʦʜ ʦʙʣʽʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʢʽʣʴʢʽʩʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʜʫ. ɺʠʟʥʘʯʘʶʪʴ ʬʽʪʦʤʘʩʫ ʷʢ ʦʢʨʝʤʦʛʦ ʚʠʜʫ, ʪʘʢ ʽ ʛʨʫʧʠ 

ʚʠʜʽʚ ʘʙʦ ʨʦʩʣʠʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ (ʩʧʦʩʦʙʫ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ) ʙʽʦʤʘʩʫ ʟʚʘʞʫʶʪʴ ʫ ʩʠʨʦʤʫ, ʧʦʚʽʪʨʷʥʦ-ʩʫʭʦʤʫ ʽ ʘʙʩʦʣʶʪʥʦ 

ʩʫʭʦʤʫ ʩʪʘʥʽ. ʋ ʟʘʛʘʣʴʥʫ ʤʘʩʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚʢʣʶʯʘʶʪʴ ʤʘʩʫ ʥʘʜʟʝʤʥʦʾ ʽ 

ʧʽʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ. ʋ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʚʘʞʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʧʨʦʚʦʜʠʣʦʩʷ ʫ ʩʠʨʦʤʫ ʩʪʘʥʽ ʫ ʚʠʛʣʷʜʽ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ. 

ɹʽʦʤʘʩʘ, ʘʙʦ ʬʽʪʦʤʘʩʘ ï ʮʝ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ, 

ʫʪʚʦʨʝʥʦʾ ʨʦʩʣʠʥʘʤʠ ʚ ʝʢʦʩʠʩʪʝʤʽ, ʟʘ ʚʠʥʷʪʢʦʤ ʤʝʨʪʚʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʘ 

ʩʠʥʪʝʟʦʚʘʥʘ ʟʘ ʮʝʡ ʯʘʩ ʨʦʩʣʠʥʘʤʠ, ʘʣʝ ʥʝ ʻ ʯʘʩʪʠʥʦʶ ʾʭ. ɹʽʦʤʘʩʘ ʝʢʦʩʠʩʪʝʤʠ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʽʦʤʘʩʠ ʧʦʧʫʣʷʮʽʡ ʚʠʜʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʮʽ ʝʢʦʩʠʩʪʝʤʠ. 

ʄʘʩʫ ʥʝʞʠʚʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫʪʚʦʨʶʻ ʤʝʨʪʚʘ ʦʨʛʘʥʽʯʥʘ ʤʘʩʘ 

ʪʚʘʨʠʥʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï ʦʧʘʜ, ʚʽʜʧʘʜ, ʪʨʫʧʠ ʢʦʤʘʭ, ʯʝʨʚôʷʢʽʚ ʽ 

ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɺʦʥʠ ʚʽʜʦʢʨʝʤʣʝʥʽ ʚʽʜ ʮʽʣʽʩʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʨʦʩʣʠʥ ʽ ʥʝ 

ʥʘʣʝʞʘʪʴ ʜʦ ʞʠʪʪʻʜʽʷʣʴʥʠʭ ʦʨʛʘʥʽʚ.  

ʆʧʘʜ ï ʮʝ ʚʽʜʤʝʨʣʘ ʧʝʨʚʠʥʥʘ ʧʨʦʜʫʢʮʽʷ, ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ, ʚʽʜʤʝʨʣʦʾ ʚ ʥʘʟʝʤʥʠʭ ʯʘʩʪʠʥ ʨʦʩʣʠʥ ʥʘʧʨʦʪʷʟʽ ʧʝʚʥʦʛʦ ʯʘʩʫ ʥʘ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ. ʎʝ ʚʽʜʤʝʨʣʽ ʛʽʣʢʠ, ʢʦʨʘ, ʩʫʮʚʽʪʪʷ, ʦʧʘʣʽ ʢʚʽʪʢʠ, ʧʣʦʜʠ ʪʦʱʦ. 

ɺʽʜʧʘʜ ï ʯʘʩʪʠʥʘ ʦʧʘʜʫ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ, ʚʽʜʤʝʨʣʠʭ ʟʘ 

ʧʝʚʥʠʡ ʯʘʩ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. ɺʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ, 

ʪʨʘʚʦʩʪʦʶ. 

 ʊʨʘʧʣʷʥʥʷ ï ʩʪʫʧʽʥʴ ʽʤʦʚʽʨʥʦʩʪʽ ʟʥʘʡʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʚʠʜ ʥʘ ʙʫʜʴ-ʷʢʽʡ 

ʤʘʣʽʡ ʜʽʣʷʥʮʽ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʬʽʪʦʮʝʥʦʟʽ. ɺʦʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʪʨʘʧʣʷʥʥʷ ï ʧʨʦʮʝʥʪʦʤ ʜʽʣʷʥʦʢ, ʥʘ ʷʢʠʭ ʪʨʘʧʠʚʩʷ ʜʘʥʠʡ ʚʠʜ, ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʣʷʥʦʢ (R,%). 

ʄʝʪʦʜ ʦʙʣʽʢʫ ʪʨʘʧʣʷʥʥʷ ʈʘʫʥʢʽʻʨʘ. ʉʫʪʴ ʡʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ 

ʨʽʟʥʠʭ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʬʽʪʦʮʝʥʦʟʫ ʟʘʢʠʜʘʶʪʴ ʢʽʣʴʮʷ 

ʚʠʟʥʘʯʝʥʦʾ ʧʣʦʱʽ ʽ ʦʧʠʩʫʶʪʴ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ. ʋ ʣʫʯʥʠʭ ʫʛʨʫʧʦʚʘʥʥʷʭ 

ʟʘʢʣʘʜʘʶʪʴ 10 ï 12 ʜʽʣʷʥʦʢ ʧʣʦʱʝʶ 0,1 ï 1,0 ʤ2 ʢʦʞʥʘ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʽʣʷʥʢʠ ʧʣʦʱʝʶ 1,0 ʤ2. 

ʅʘ ʦʧʠʩʫʚʘʥʠʭ ʜʽʣʷʥʢʘʭ ʚʽʜʟʥʘʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʞʥʦʛʦ 

ʚʠʜʫ. ʈʝʟʫʣʴʪʘʪʠ ʟʘʧʠʩʫʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʬʦʨʤʽ, ʫ ʷʢʽʡ ʧʨʦʩʪʘʚʣʷʶʪʴ 
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ʢʽʣʴʢʽʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ (ʮʠʬʨʦʶ). ʂʦʝʬʽʮʽʻʥʪ ʪʨʘʧʣʷʥʥʷ R(%) ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

 

n

a
R

%100³
= ,                                                     (ɻ.1) 

 

ʜʝ a ï ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ, ʥʘ ʷʢʠʭ ʜʘʥʠʡ ʚʠʜ ʙʫʚ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ;  

n ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ. ʂʦʝʬʽʮʽʻʥʪ ʪʨʘʧʣʷʥʥʷ ʚʠʜʫ ʚʢʘʟʫʻ ʥʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʾ ʜʽʣʷʥʢʠ. 

ʊʘʢʦʞ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʩʧʽʣʴʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ (ʂ). 

ʁʦʛʦ ʨʦʟʨʘʭʦʚʫʶʪʴ ʜʣʷ ʢʦʞʥʦʾ ʧʘʨʠ ʜʽʣʷʥʦʢ ʦʢʨʝʤʦ ʟʘ ʬʦʨʤʫʣʦʶ ɾʘʢʢʘʨʘ: 

 

ACB

A
K

-+

³
=

)(

%100
,                                               (ɻ.2) 

ʜʝ A ï ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ, ʩʧʽʣʴʥʠʭ ʜʣʷ ʧʦʨʽʚʥʶʚʘʣʴʥʠʭ ʜʽʣʷʥʦʢ;  

B, C ï ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʢʦʞʥʽʡ ʟ ʥʠʭ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʜʽʣʷʥʢʠ ʜʦʩʣʽʜʥʘ (ʜ) ʽ ʢʦʥʪʨʦʣʴʥʘ (ʢ). 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʂ ʟʥʘʭʦʜʷʪʴ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʽ ʟʥʘʯʝʥʴ ʂ ʜʣʷ ʚʩʽʭ 

ʧʘʨ ʜʽʣʷʥʦʢ. ʏʠʤ ʙʽʣʴʰʝ ʢʦʝʬʽʮʽʻʥʪ ʩʧʽʣʴʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ, ʪʠʤ ʧʦʜʽʙʥʽʰʽ 

ʧʦʨʽʚʥʶʚʘʣʴʥʽ ʜʽʣʷʥʢʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ. ɺʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʢʦʤʧʦʥʝʥʪʽʚ: 1) ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ï ʛʫʩʪʦʪʠ ʚʠʜʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʽʜʥʦʰʝʥʥʷʤ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʥʘʷʚʥʠʭ ʚʠʜʽʚ ʜʦ ʧʣʦʱʽ ʘʙʦ ʜʦ ʯʠʩʣʘ ʦʩʦʙʠʥ; 2) 

ʚʠʨʽʚʥʝʥʦʩʪʽ ï ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʽʜʥʦʩʥʦʤʫ ʙʘʛʘʪʩʪʚʽ ʘʙʦ ʽʥʰʦʤʫ ʧʦʢʘʟʥʠʢʫ 

ʟʥʘʯʠʤʦʩʪʽ ʚʠʜʫ ʽ ʧʦʣʦʞʝʥʥʽ ʡʦʛʦ ʫ ʩʪʨʫʢʪʫʨʽ ʜʦʤʽʥʫʚʘʥʥʷ. ɺʠʜʦʚʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʨʦʟʤʽʨʽʚ ʧʣʦʱʽ ʽ ʫ ʥʘʧʨʷʤʢʫ ʚʽʜ 

ʚʠʩʦʢʠʭ ʰʠʨʦʪ ʜʦ ʝʢʚʘʪʦʨʫ. ɼʣʷ ʟʦʙʨʘʞʝʥʥʷ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʫʜʫʻʪʴʩʷ 

ʛʨʘʬʽʢ, ʜʝ ʥʘ ʦʩʽ ʫ ʚʽʜʢʣʘʜʝʥʦ ʯʠʩʣʦ ʦʩʦʙʠʥ ʢʦʞʥʦʛʦ ʚʠʜʫ, ʘ ʥʘ ʦʩʽ ʭ ï ʨʘʥʛʦʚʘʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʜʽʚ ʚʽʜ ʥʘʡʙʽʣʴʰ ʙʘʛʘʪʰʦʛʦ ʜʦ ʤʝʥʰ ʙʘʛʘʪʰʦʛʦ. ʃʽʥʽʷ, ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ ʘʙʦ ʧʦʙʣʠʟʫ ʥʠʭ ʥʘʟʠʚʘʻʪʴʩʷ ʢʨʠʚʦʶ ʜʦʤʽʥʫʚʘʥʥʷ ï 
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ʨʽʟʥʦʤʘʥʽʪʪʷ. ʏʠʤ ʢʨʫʪʽʰʝ ʧʨʦʣʷʛʘʻ ʢʨʠʚʘ, ʪʠʤ ʤʝʥʰʝ ʟʘʛʘʣʴʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ 

ʩʠʣʴʥʽʰʝ ʜʦʤʽʥʫʚʘʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ. 

ɯʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ (d) ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

N

S
d

lg

1-
= ,                                                              (ɻ.3) 

 

ʜʝ S ï ʯʠʩʣʦ ʚʠʜʽʚ,  

N ï ʯʠʩʣʦ ʦʩʦʙʠʥ. 

ɯʥʜʝʢʩ ʉʽʤʧʩʦʥʘ (ʩ) ʘʙʦ ʽʥʜʝʢʩ ʜʦʤʽʥʫʚʘʥʥʷ ʨʦʟʨʘʭʦʚʫʚʘʪʠʤʝʤʦ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

2)( Nnic ·ä= ,                                                        (ɻ.4)  

 

ʽʥʜʝʢʩ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʽ) ï ʟʘ ʬʦʨʤʫʣʦʶ:  

 

2)(1 Nnii ·ä-= ,                                                   (ɻ.5) 

 

ʜʝ ni ï ʦʮʽʥʢʘ ʟʥʘʯʠʤʦʩʪʽ ʢʦʞʥʦʛʦ ʚʠʜʫ (ʯʠʩʝʣʴʥʽʩʪʴ, ʙʽʦʤʘʩʘ ʪʘ ʽʥʰ.);  

N ï ʩʫʤʘ ʦʮʽʥʦʢ ʟʥʘʯʠʤʦʩʪʽ.  

ɯʥʜʝʢʩ ʐʝʥʥʦʥʘ (ʅ) ʨʦʟʨʘʭʫʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

)/ln( NnN

n
H

i

iä-= ,                                                 (ɻ.6) 

 

ʜʝ ni ï ʦʮʽʥʢʘ ʟʥʘʯʠʤʦʩʪʽ ʢʦʞʥʦʛʦ ʚʠʜʫ (ʯʠʩʝʣʴʥʽʩʪʴ);  

N ï ʩʫʤʘ ʦʮʽʥʦʢ ʟʥʘʯʠʤʦʩʪʽ [32].  

ɯʥʜʝʢʩʠ ʉʠʤʧʩʦʥʘ ʽ ʐʝʥʥʦʥʘ ʤʽʩʪʷʪʴ ʢʦʤʙʽʥʘʮʽʶ ʧʦʜʽʙʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʪʦʤʫ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʫʟʘʛʘʣʴʥʝʥʽ ʽʥʜʝʢʩʠ ʨʽʟʥʦʤʘʥʽʪʪʷ. ɯʥʜʝʢʩ ʉʠʤʧʩʦʥʘ 

ʧʦʢʘʟʫʻ çʢʦʥʮʝʥʪʨʘʮʽʶè ʜʦʤʽʥʫʚʘʥʥʷ ï ʡʦʛʦ ʚʝʣʠʯʠʥʘ ʪʠʤ ʙʽʣʴʰʝ, ʯʠʤ ʙʽʣʴʰʝ 
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ʜʦʤʽʥʫʚʘʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʷʢʠʭ ʚʠʜʽʚ. ɺʽʥ ʥʘʜʘʻ ʧʦʰʠʨʝʥʠʤ ʚʠʜʘʤ ʙʽʣʴʰʦʾ 

ʚʘʛʠ, ʘ ʽʥʜʝʢʩ ʐʝʥʥʦʥʘ ï ʧʦʦʜʠʥʦʢʠʤ ʚʠʜʘʤ. 

ɯʥʜʝʢʩ ʚʠʨʽʚʥʝʥʦʩʪʽ ʇʽʻʣʫ (ʝ) ʨʦʟʨʘʭʫʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ 7: 

 

S

H
e

ln
= ,                                                            (ɻ.7) 

ʜʝ ʅ ï ʽʥʜʝʢʩ ʐʝʥʥʦʥʘ;  

S ï ʯʠʩʣʦ ʚʠʜʽʚ  [24].   

ʈʦʟʨʘʭʫʥʦʢ ʪʦʯʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʜʘʥʦʤʫ ʬʽʪʦʮʝʥʦʟʽ 

ʧʨʦʚʦʜʠʣʦʩʷ ʚʧʝʨʰʝ ʽ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʽ ʩʝʨʝʜʥʴʦʾ ʧʦʭʠʙʢʠ ʚʽʜʩʫʪʥʽʡ, ʪʦʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʦʯʥʦʩʪʽ ʽ ʡʤʦʚʽʨʥʦʩʪʽ [250ï

251]. 

ʇʦʢʘʟʥʠʢ ʽʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʟʘʜʘʥʘ ʩʪʫʧʽʥʴ ʥʝʪʦʯʥʦʩʪʽ ʥʝ ʙʫʜʝ 

ʧʝʨʝʚʠʱʝʥʘ (t), ʩʢʣʘʜʘʻ: ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ï 1,96; ʧʦʢʘʟʥʠʢ 

ʪʦʯʥʦʩʪʽ (ʂ) ʜʣʷ ʧʝʨʰʦʛʦ ʦʨʽʻʥʪʦʚʥʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʦʧʫʣʷʮʽʻʶ ï 0,5 [230]. 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʫ ʬʦʨʤʫʣʫ 8, ʦʪʨʠʤʘʻʤʦ 

ʯʠʩʣʦ ʧʨʦʙʥʠʭ ʜʽʣʷʥʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʾ ʪʦʯʥʦʩʪʽ: 

 

2

2

K

t
n= ,                                                               (ɻ.8) 

 

ʜʝ n ï ʯʠʩʣʦ ʚʠʙʽʨʢʠ (ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ); 

t ï ʧʦʢʘʟʥʠʢ ʽʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʜʘʥʘ ʚʝʣʠʯʠʥʘ ʥʝʪʦʯʥʦʩʪʽ ʥʝ ʙʫʜʝ 

ʧʝʨʝʚʠʱʝʥʘ;  

K ï ʧʦʢʘʟʥʠʢ ʪʦʯʥʦʩʪʽ [251]. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʱʝ ʟʘʟʥʘʯʝʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ, ʟʨʦʙʣʝʥʦ ʜʝʪʘʣʴʥʠʡ 

ʦʧʠʩ ʥʘʡʙʽʣʴʰ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʦʢ ʪʘ ʚʠʷʚʣʝʥʦ ʦʩʥʦʚʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʬʽʪʦʮʝʥʦʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʥʘʩʣʽʜʦʢ 

ʚʧʣʠʚʫ ʧʽʨʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. 
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ɼʦʜʘʪʦʢ ɼ 

ʊʘʙʣʠʮʷ ɼ.1 ï ʉʧʠʩʦʢ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʚʠʷʚʣʝʥʠʭ ʥʘ ʢʣʶʯʦʚʠʭ ʜʽʣʷʥʢʘʭ ʯʘʩ 

ʧʽʜ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʬʽʪʦʮʝʥʦʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ˉ 

ʧ/ʧ 
ɺʠʜ ʨʦʩʣʠʥʠ ʈʷʩʥʽʩʪʴ ʚʠʜʫ ʄʽʩʮʝ ʟʨʦʩʪʘʥʥʷ 

1. 
ʇʰʽʥʢʘ ʚʝʩʥʷʥʘ 

Ficaria verna Huds 
ʉʦʨ2 ʣʽʩ 

2. 
ʈʷʩʪ ʧʦʨʦʞʥʠʩʪʠʡ 

Corydalis halleri Willd 
ʉʦʨ2 ʣʽʩ 

3. 
ʌʽʘʣʢʘ ʰʝʨʰʘʚʘ 

Viola hirta L. 
ʉʦʨ2 ʣʽʩ 

4. 
ʇʝʨʚʦʮʚʽʪ ʟʚʠʯʘʡʥʠʡ 

Primula vulgaris Huds 
ʉʦʨ2 ʣʽʩ 

5. 
ʉʫʥʠʮʷ ʣʽʩʦʚʘ 

Fragaria vesca L. 
ʉʦʨ2 ʣʽʩ 

6. 
ʇʝʨʩʪʘʯ ʛʫʩʷʯʠʡ 

Potentilla anserine L. 
ʉʦʨ2 ʣʽʩ 

7. 
ʇʝʨʩʪʘʯ ʩʨʽʙʥʠʡ 

Potentilla argentea L. 
Cop1 ʣʽʩ 

8. 
ɻʦʨʦʰʦʢ ʤʠʰʘʯʠʡ 

Vicia cracca L. 
Cop1 ʫʟʣʽʩʩʷ 

9. 
ɸʢʦʥʽʪ ʜʽʙʨʦʚʥʠʡ 

Aconitum nemorosum Bieb 
Cop1 ʫʟʣʽʩʩʷ 

10. 
ʉʠʥʷʢ ʟʚʠʯʘʡʥʠʡ 

Echium vulgare L. 
Cop1 ʫʟʣʽʩʩʷ 

11. 
ʄʠʢʦʣʘʡʯʠʢʠ ʧʣʦʩʢʽ 

Eryngium planum L. 
Cop1 ʫʟʣʽʩʩʷ 

12. 
ʃʷʜʚʝʥʝʮʴ ʨʦʛʘʪʠʡ 

Lotus corniculatus L. 
Cop2 ʫʟʣʽʩʩʷ 

13 
ɼʝʣʴʬʽʥʽʡ ʧʦʣʴʦʚʠʡ 

Delphinium consolida L. 
Cop1 ʫʟʣʽʩʩʷ 

14. 
ʇʦʜʦʨʦʞʥʠʢ ʚʝʣʠʢʠʡ 

Plantago major L. 
Cop2 ʩʪʝʧ 

15. 
ɼʝʨʝʚʽʡ ʟʚʠʯʘʡʥʠʡ 

Achillea submillefolium L. 
Cop3 ʩʪʝʧ 

16. 
ʇʠʞʤʦ ʟʚʠʯʘʡʥʝ 

Tanacetum vulgare L. 
Cop2 

ʩʪʝʧ 

ʫʟʙʽʯʯʷ 

17. 
ʇʦʣʠʥ ʟʚʠʯʘʡʥʠʡ 

Artemisia vulgaris L. 
Cop2 ʩʪʝʧ 

18. 
ʇʦʣʠʥ ʛʽʨʢʠʡ 

Artemisia absinthium L. 
Cop2 

ʩʪʝʧ 

ʫʟʙʽʯʯʷ 

19. 
ʂʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ 

Taraxacum officinale Wigg 
Cop2 ʩʪʝʧ 

20. ʈʦʤʘʰʢʘ ʥʝʧʘʭʫʯʘ Cop1 ʩʪʝʧ 
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Matricaria indora L. 

ʂʽʥʝʮʴ ʪʘʙʣʠʮʽ ɼ.1 

21. 
ʇʠʨʽʡ ʧʦʚʟʫʯʠʡ 

Agropyron repens L. 
Soc ʩʪʝʧ 

22. 
ʂʦʥʶʰʠʥʘ ʣʫʯʥʘ 

Trifolium pretense L. 
Cop2 ʩʪʝʧ 

23. 
ɹʝʜʨʠʥʝʮʴ ʣʦʤʠʢʘʤʝʥʝʚʠʡ 

Pimpinella saxifrage L. 
Cop1 ʩʪʝʧ 

24. 
ʄʦʨʢʚʘ ʟʚʠʯʘʡʥʘ 

Daucus carota L. 
Cop1 ʩʪʝʧ 

25. 
ʎʠʢʦʨʽʡ ʟʚʠʯʘʡʥʠʡ 

Cichorium intybus L. 
Cop1 ʩʪʝʧ 

26. 
ʂʦʩʪʨʠʮʷ ʣʫʯʥʘ 

Festuca pratensis 
Soc ʩʪʝʧ 

27. 
ʇʨʦʩʷʥʢʘ ʨʦʟʣʦʛʘ 

Milium effusum L. 
Soc ʩʪʝʧ 

28. 
ʊʦʥʢʦʣʫʯʥʠʢ ʦʜʥʦʣʽʪʥʽʡ 

Phalacroloma annuum 
Cop2 ʩʪʝʧ 

29. 
ɹʝʨʽʟʢʘ ʧʦʣʴʦʚʘ 

Convolvulus arvensis L. 
Cop2 ʩʪʝʧ 

30 
ʂʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ 

Trifolium arvense L. 
Cop1 ʩʪʝʧ 

31. 
ʆʩʦʪ ʨʽʟʥʦʣʠʩʪʠʡ 

Cirsium heterophyllum L. 
Cop1 ʩʪʝʧ 

32. 
ʃʦʧʫʭ ʧʘʚʫʪʠʥʠʩʪʠʡ 

Arctium tomentosum L. 
Cop2 

ʩʪʝʧ 

ʫʟʙʽʯʯʷ 

33. 
ɸʤʙʨʦʟʽʷ ʧʦʣʠʥʦʣʠʩʪʘ 

Ambrosia artemisiifolia L. 
Cop2 

ʩʪʝʧ 

ʫʟʙʽʯʯʷ 

34. 
ʆʚʝʩ ʧʫʩʪʠʡ 

Avena fatua L. 
Cop3 ʩʪʝʧ 

35. 
ʃʦʙʦʜʘ ʪʘʪʘʨʩʴʢʘ 

Atriplex tatarica 
Cop1 

ʩʪʝʧ 

ʫʟʙʽʯʯʷ 

36 
ʉʧʦʨʠʰ 

Polygonum aviculare L. 
Cop2 

ʩʪʝʧ 

ʫʟʙʽʯʯʷ 

37. 
ɻʨʘʚʽʣʘʪ ʨʽʯʢʦʚʠʡ 

Greum urbanus L. 
Cop3 ʙʝʨʝʛ ʚʦʜʦʡʤʠ 

38. 
ʍʚʦʱ ʣʫʯʥʠʡ 

Equis etum pretense L. 
Cop2 ʙʝʨʝʛ ʚʦʜʦʡʤʠ 

39. 
ʆʩʦʢʘ ʣʠʩʷʯʘ 

Carex vulpina L. 
Cop3 ʙʝʨʝʛ ʚʦʜʦʡʤʠ 

40. 
ʆʯʝʨʝʪ ʟʚʠʯʘʡʥʠʡ 

Phragmites communis L. 
Cop3 

ʚʦʜʦʡʤʘ 

ʙʝʨʝʛ ʚʦʜʦʡʤʠ 
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ʈʠʩʫʥʦʢ. ɽ.1 ï ɺʽʜʙʽʨ ʧʨʦʙ ʨʝʯʦʚʠʥʠ ʜʣʷ ʘʥʘʣʽʟʫ 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ ɽ.2 ï ɻʨʫʧʘ ʧʨʦʚʝʜʝʥʥʷ ʜʝʢʦʥʪʘʤʽʮʽʾ 

 
 

 

 

 

 

 

 

 

 

 

 

 
1,2 - ʧʝʨʚʠʥʥʘ (ʚʥʫʪʨʽʰʥʷ) ʫʧʘʢʦʚʢʘ (ʚʦʜʦʥʝʧʨʦʥʠʢʥʘ), ʷʢʘ ʤʦʞʝ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʚʘʪʠʩʷ ʽ 

ʨʦʟʤʽʱʘʪʠʩʷ ʚ ʚʘʥʥʽ ʚ ʧʫʥʢʪʽ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ; 3 - ʚʪʦʨʠʥʥʘ ʫʧʘʢʦʚʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʟʝʣʝʥʽʡ 

ʟʦʥʽ ʽ ʩʣʫʞʠʪʴ ʙʝʟʧʝʯʥʦʶ ʪʨʘʥʩʧʦʨʪʥʦʶ ʫʧʘʢʦʚʢʦʶ; 4 - ʟʦʚʥʽʰʥʷ  (ʢʘʨʪʦʥʥʘ) ʫʧʘʢʦʚʢʘ. 

ʈʠʩʫʥʦʢ. ɽ.3 ï ɿʨʘʟʦʢ ʫʧʘʢʦʚʢʠ ʜʣʷ ʧʨʦʙ 
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(ʟʣʽʚʘ ʥʘʧʨʘʚʦ): ʱʠʧʮʽ ʚʝʣʠʢʽ, ʣʦʧʘʪʢʘ,ʢʣʽʱʽ ʪʠʛʝʣʴʥʽ, ʣʦʞʢʘ-ʰʧʘʪʝʣʴ 

ʤʘʣʝʥʴʢʘ, ʣʦʞʢʘ-ʰʧʘʪʝʣʴ ʚʝʣʠʢʘ, ʧʽʥʮʝʪ. 

ʈʠʩʫʥʦʢ. ɽ.4 ï ɯʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʽʜʙʦʨʫ ʧʨʦʙ  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ. ɽ.5 ï ʈʫʯʥʠʡ ʥʘʩʦʩ ʪʘ ʽʥʜʠʢʘʪʦʨʥʽ ʪʨʫʙʢʠ 
     

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

ʈʠʩʫʥʦʢ. ɽ.6 ïʇʨʦʚʝʜʝʥʥʷ ʜʝʢʦʥʪʘʤ̔ʥʘʮʽʡʥʦʾ  ʦʙʨʦʙʢʠ ʟʘʭʠʩʥʦʛʦ 

ʦʜʷʛʫ ʛʨʫʧʠ  ʚʽʜʙʦʨʫ ʧʨʦʙ 
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ʈʠʩʫʥʦʢ. ɽ.7 ï ʉʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʣʷʥʢʠ  ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ 
 

ɿʦʥʘ ʦʙʤʝʞʝʥʴ (ʟʘʙʨʫʜʥʝʥʘ ʟʦʥʘ-ʯʝʨʚʦʥʘ), ʚ ʮʽʡ ʟʦʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ: 

- ʨʦʟʚʽʜʢʘ;  

- ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ ( ʫ ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ);  

- ʨʷʪʫʚʘʥʥʷ ʣʶʜʝʡ;  

- ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʜʦʧʦʤʦʛʠ;  

- ʝʚʘʢʫʘʮʽʷ ʣʶʜʝʡ ʟ ʤʽʩʮʷ ʽʥʮʠʜʝʥʪʫ ʪʘ ʧʝʨʝʜʘʯʘ   ʾʭ ʧʨʘʮʽʚʥʠʢʘʤ ʰʚʠʜʢʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ; 

- ʣʦʢʘʣʽʟʘʮʽʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ;  

- ʩʙʽʨ ʜʘʥʠʭ ʧʨʦ ʽʥʮʠʜʝʥʪ. 

 ɿʦʥʘ ʦʙʤʝʞʝʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ (ʞʦʚʪʘ). ʉʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 50 ʤ ʚʽʜ ʤʝʞ  ʟʦʥʠ 

ʦʙʤʝʞʝʥʴ (ʯʝʨʚʦʥʦʾ). ʇʨʦʚʦʜʷʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʘʭʦʜʠ: 

- ʙʝʟʧʦʩʝʨʝʜʥʻ ʢʝʨʽʚʥʠʮʪʚʦ ʨʦʙʦʪʘʤʠ ʟ ʣʽʢʚʽʜʘʮʽʾ;  

- ʚʣʘʰʪʫʚʘʥʥʷ ʧʫʥʢʪʫ ʧʝʨʚʠʥʥʦʾ ʜʝʢʦʥʪʘʤʽʥʘʮʽʾ;   

-  ʤʝʜʠʯʥʝ ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʤʘʨʢʫʚʘʥʥʷ ʟʥʝʟʘʨʘʞʝʥʠʭ ʧʦʩʪʨʘʞʜʘʣʠʭ,  

- ʟʘʭʠʩʪ ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ (ʩʦʨʪʫʚʘʥʥʷ, ʧʘʢʫʚʘʥʥʷ, ʤʘʨʢʫʚʘʥʥʷ ʽ  ʟʙʝʨʽʛʘʥʥʷ); 

 - ʧʨʦʚʝʜʝʥʥʷ ʽʥʰʠʭ ʜʦʧʦʤʽʞʥʠʭ ʟʘʭʦʜʽʚ. 

 ɼʦʧʦʤʽʞʥʘ ʟʦʥʘ (ʟʝʣʝʥʘ). ʉʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ ʚʽʜ 50 ʜʦ 500 ʤ ʚʽʜ ʤʝʞ  ʟʦʥʠ 

ʦʙʤʝʞʝʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ (ʞʦʚʪʦʾ). ʇʨʦʚʦʜʷʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʘʭʦʜʠ:  
- ʙʽʣʴʰ ʜʝʪʘʣʴʥʝ ʤʝʜʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʩʦʨʪʫʚʘʥʥʷ ʪʨʘʚʤʦʚʘʥʠʭ; 

- ʥʝʚʽʜʢʣʘʜʥʘ ʤʝʜʠʯʥʘ ʜʦʧʦʤʦʛʘ ʪʘ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʛʦʩʧʽʪʘʣʽʟʘʮʽʷ;  

- ʚʣʘʰʪʫʚʘʥʥʷ ʧʫʥʢʪʫ ʟʙʦʨʫ ʝʚʘʢʫʡʦʚʘʥʠʭ;  

   - ʚʣʘʰʪʫʚʘʥʥʷ ʧʫʥʢʪʫ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʥʘʜʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ; 

   - ʚʠʚʯʝʥʥʷ/ʘʥʘʣʽʟ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʧʨʦ ʽʥʮʠʜʝʥʪ;  

   - ʩʧʝʮʽʘʣʴʥʘ ʦʙʨʦʙʢʘ ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ʥʘ ʤʝʞʽ);  

   - ʦʨʛʘʥʽʟʘʮʽʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʰʪʘʙʫ ʟ ʣʽʢʚʽʜʘʮʽʾ ʽʥʮʠʜʝʥʪʫ ʪʘ ʧʦʩʪʘ      ʩʧʦʩʪʝʨʝʞʝʥʥʷ; 

   - ʨʦʟʤʽʱʝʥʥʷ  ʨʝʟʝʨʚʥʠʭ ʩʠʣ ʪʘ ʟʘʩʦʙʽʚ. 
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ʊʘʙʣʠʮʷ ɭ.1 ï ɺʤʽʩʪ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʨʫʭʦʤʽ ʬʦʨʤʠ) ʫ ˇʨʫʥʪʘʭ ʣʽʩʦʚʠʭ 

ʤʘʩʠʚʽʚ ʍʘʨʢʽʚʩʴʢʦʛʦ ʆʋʃʄɻ (ʫʩʝʨʝʜʥʝʥʽ ʜʘʥʽ) 

 

ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

Cu 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Zn 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Pb 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Cr 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Ni 

(ʨʫʭʦʤʽ 

ʬʦʨʤʠ) 

Fe 

(ʟʘʛ.) 

çɾʦʚʪʥʝʚʠʡ ʣʽʩʛʦʩʧè 4,16 1,18 9,76 8,22 0,16 3,12 

çɿʤʽʾʚʩʴʢʠʡ ʣʽʩʛʦʩʧè 4,28 2,04 11,09 8,24 0,18 5,04 

çɯʟʶʤʩʴʢʠʡ ʣʽʩʛʦʩʧè 3,94 1,14 8,68 7,86 0,16 3,46 

çʂʫʧôʷʥʩʴʢʠʡ ʣʽʩʛʦʩʧè 3,55 1,32 8,45 7,34 0,17 3,08 

çʂʨʘʩʥʦʛʨʘʜʩʴʢʠʡ 

ʣʽʩʛʦʩʧè 

4,02 1,14 7,88 7,21 0,14 2,98 
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ʇʨʦʛʥʦʟ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʽʦʪʠʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʙʦʨʦʚʠʭ ʪʝʨʘʩ 
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ʇʨʦʛʥʦʟ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʽʦʪʠʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʩʪʝʧʽʚ ʪʘ ʦʩʪʝʧʥʝʥʠʭ ʣʫʢ 
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ʇʨʦʛʥʦʟ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʽʦʪʠʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ 

ʝʢʦʛʝʦʩʠʩʪʝʤ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 
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ɼʦʜʘʪʦʢ ɿ 

ʉʚʽʪʣʠʥʠ ʟ ʤʽʩʮʷ ʝʢʩʧʝʨʠʤʝʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ʈʠʩʫʥʦʢ ɿ.1 ï ʌʦʪʦ ʤʽʩʮʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 

 

 

ʈʠʩʫʥʦʢ ɿ.2 ï ʉʦʩʥʠ ʥʘ ʜʽʣʷʥʮʽ ˉ1ʘ, ʷʢʽ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʧʦʞʝʞʽ 

 

ʈʠʩʫʥʦʢ ɿ.3 ï ɺʠʩʘʜʞʫʚʘʥʥʷ ʩʦʩʥʠ ʥʘ ʂɼ ˉ2ʘ 
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ʈʠʩʫʥʦʢ ɿ.4ï ʇʦʩʪʫʧʦʚʝ ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ (ʂɼ ˉ1ʘ) ʩʘʤʦʩʽʚʦʤ 

 

 

ʈʠʩʫʥʦʢ ɿ.5 ï ɿʘʛʠʙʣʽ ʤʦʣʦʜʽ ʩʦʩʥʠ ʩʝʨʝʜ ʰʪʫʯʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʥʘ 

ʂɼ ˉ2ʘ 
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ɼʦʜʘʪʦʢ ʁ 
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