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ɺʠʜʽʣʝʥʥʷ ʥʝʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ ʟʘ-

ʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʨʦʙʽʪ ʷʢʽ ʙ ʧʨʦʷ-

ʩʥʠʣʠ ʧʨʦʙʣʝʤʠ ʚʠʙʦʨʫ ʧʣʘʥʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚ 

ʟʚ'ʷʟʢʫ ʟ ʨʦʟʚʠʪʢʦʤ ʮʠʚʽʣʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ 

ʙʠ ʚʠʟʥʘʯʘʚ ʚʠʙʽʨ ʮʽʥʥʽʩʥʠʭ, ʮʠʚʽʣʽʟʘʮʽʡʥʠʭ ʦʨʽʻʥ-

ʪʠʨʽʚ ʚ ʬʦʨʤʫʚʘʥʥʽ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝ ʚʠʩʪʘ-

ʯʘʻ. ɺʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʜʦʟʚʦʣʠʣʦ ʙ ʽʩʪʦʪʥʦ 

ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʤʽʩʪʦʙʫʜʽʚʥʦʛʦ ʧʨʦʝʢʪʫ-

ʚʘʥʥʷ ʪʘ ʥʘʫʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ.  

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʚʽʣʽʟʘʮʽʡʥʠʭ 

ʚʧʣʠʚʽʚ ʥʘ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʥʫʚʘʣʴʥʠʭ 

ʩʪʨʫʢʪʫʨ ʩʝʨʝʜʥʴʦʚʽʯʥʠʭ ʤʽʩʪ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʛʽʜʥʦ ʟ ʩʫ-

ʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ, ʜʦ ʨʝʛʽʦʥʫ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ 

ʥʘʣʝʞʘʪʴ ʤʽʩʪʘ ʜʝʨʞʘʚ ɹʽʣʦʨʫʩʴ, ʋʢʨʘʾʥʘ ʪʘ ʈʦʩʽʷ 

(ɭʚʨʦʧʝʡʩʴʢʘ ʯʘʩʪʠʥʘ). ɺ ʩʝʨʝʜʥʴʦʚʽʯʯʽ, ʮʷ ʪʝʨʠ-

ʪʦʨʽʷ ʙʫʣʘ ʦʧʘʥʦʚʘʥʘ ʜʝʨʞʘʚʦʶ ʟ ʥʘʟʚʦʶ ʂʥʷʟʽʚʩ-

ʪʚʦ ʈʫʩʴ, ʘʙʦ ʂʠʾʚʩʴʢʘ ʈʫʩʴ. ʆʩʥʦʚʦʶ ʜʝʨʞʘʚʠ 

ʂʠʾʚʩʴʢʘ ʈʫʩʴ ʩʪʘʣʦ ʉʝʨʝʜʥʻ ʇʦʜʥʽʧʨʦʚôʷ ʟʽ ʩʪʦ-

ʣʠʮʝʶ ʚ ʂʠʻʚʽ, ʜʝ ʟʥʘʭʦʜʠʣʠʩʷ ʚʦʣʦʜʽʥʥʷ ʧʣʝʤʝʥʽ 

ʇʦʣʷʥ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʪʘʢʦʞ ʚʽʜʽʛʨʘʣʠ ʧʨʘʙʽʣʦʨʫ-

ʩʴʢʽ ʧʣʝʤʝʥʘ ʂʨʠʚʠʯʽʚ, ʈʘʜʠʤʽʯʽʚ ʪʘ ɼʨʝʛʦʚʽʯʽʚ, ʘ 

ʪʘʢʦʞ ʧʽʚʥʽʯʥʽ ʧʣʝʤʝʥʘ ʦʙôʻʜʥʘʥʽ ʥʘʚʢʦʣʦ ʅʦʚʛʦ-

ʨʦʜʘ ʪʘ ʃʘʜʦʛʠ. ʎʽ ʟʝʤʣʽ ʣʝʞʘʣʠ ʚʟʜʦʚʞ ʪʦʨʛʦʚʦʛʦ 

ʰʣʷʭʫ çʟ ʚʘʨʷʛ ʚ ʛʨʝʢʠè ʧʦ ɼʥʽʧʨʫ. ʋʛʨʦ-ʬʽʥʩʴʢʽ 

ʧʣʝʤʝʥʘ ʪʘ ʩʣʦʚôʷʥʠ ɺôʷʪʠʯʽ ʧʦʩʽʣʠ ʪʝʨʠʪʦʨʽʾ ʤʝ-

ʞʠʨʽʯʯʷ ɺʦʣʛʠ ʪʘ ʆʢʠ, ʧʦ ʷʢʠʭ ʪʘʢʦʞ ʧʨʦʣʷʛʘʚ 

ʪʦʨʛʦʚʠʡ ʰʣʷʭ ʟʽ ʉʢʘʥʜʠʥʘʚʽʾ ʥʘ ʉʭʽʜ. ʆʩʪʘʥʥʽ 

ʙʫʣʠ ʧʨʠʻʜʥʘʥʽ ʂʠʻʚʦʤ ʚʧʨʦʜʦʚʞ ʍ ʩʪ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʪʝʨʠʪʦʨʽʻʶ ʈʫʩʽ ʧʨʦʭʦʜʠʚ ʩʫʭʦʜʽʣʴʥʠʡ ʰʣʷʭ ʟ 

ʍʘʟʘʨʽʾ ʜʦ ɭʚʨʦʧʠ ʯʝʨʝʟ ʂʠʾʚ, ʷʢʠʡ ʧʝʨʝʨʽʟʘʚ ʟʝʤʣʽ 

ʏʝʨʚʦʥʦʾ ʈʫʩʽ. ʊʦʙʪʦ, ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʦʙôʻʜʥʘʣʠ 

ʪʨʠ ʪʦʨʛʦʚʽ ʰʣʷʭʠ. [8, ʩ.285] 

ʊʦʨʛʦʚʘ ʝʢʩʧʘʥʩʽʷ ʚʽʢʽʥʛʽʚ ʷʢʽ ʩʪʚʦʨʶʚʘʣʠ ʩʚʦʾ 

ʪʦʨʛʽʚʝʣʴʥʽ ʬʘʢʪʦʨʽʾ ï ʚʽʢʽ, ʧʦʙʣʠʟʫ ʦʪ ʧʣʝʤʽʥʥʠʭ 

ʮʝʥʪʨʽʚ [8, ʩ.285], ʩʫʪʪʻʚʦ ʘʢʪʠʚʽʟʫʚʘʣʠ ʤʽʩʴʢʝ 

ʞʠʪʪʷ. ɸʢʪʠʚʽʟʘʮʽʷ ʪʦʨʛʽʚʝʣʴʥʠʭ ʰʣʷʭʽʚ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʤʽʩʮʝʚʦʾ ʧʣʝʤʽʥʥʦʾ ʚʝʨʭʽʚʢʠ, ʥʦʚʦʧʨʠʙʫʣʦʾ 

ʚʘʨʷʟʴʢʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʪʘ ʤʽʩʮʝʚʠʭ ʪʦʨʛʦʚʮʽʚ ʜʘʣʘ 

ʚʘʛʦʤʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʨʦʟʙʫʜʦʚʠ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦ, ʧʣʘʥʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʽʩʪ.  

ɺʦʜʥʦʯʘʩ, ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʦʨʛʽʚʝʣʴʥʠʭ ʤʘʨʰ-

ʨʫʪʽʚ ʩʪʘʣʦ ʣʠʰʝ ʦʜʥʠʤ ʟ ʬʘʢʪʦʨʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʪʝ-

ʨʠʪʦʨʽʾ. ɼʨʫʛʠʤ ʬʘʢʪʦʨʦʤ ʩʪʘʚ ʩʠʥʦʡʢʽʟʤ ʤʽʩʮʝʚʠʭ 

ʛʨʦʤʘʜ, ʪʦʙʪʦ ʤʽʩʪʘ ʚʠʥʠʢʣʠ ʰʣʷʭʦʤ ʟʣʠʪʪʷ ʢʽʣʴ-

ʢʦʭ ʨʦʜʦʚʠʭ ʦʙʱʠʥ, ʱʦ ʤʘʣʠ ʩʧʽʣʴʥʝ ʩʚʷʪʠʣʠʱʝ ʪʘ 

ʚʽʯʝʚʫ ʧʣʦʱʫ (ʅʦʚʛʦʨʦʜ, ʂʠʾʚ, ʉʤʦʣʝʥʩʴʢ, ʈʦʩʪʦʚ 

ʪʘ ʽʥʰ.). [10, ʩ.239] ʇʨʦʮʝʩ ʫʨʙʘʥʽʟʘʮʽʾ ʟʘʚʜʷʢʠ 

ʩʠʥʦʡʢʽʟʤʫ ʨʽʟʥʠʭ ʪʝʨʠʪʦʨʽʡ ʤʘʡʙʫʪʥʴʦʾ ʈʫʩʽ ʤʘʚ 

ʨʽʟʥʫ ʽʩʪʦʨʽʶ. ʊʘʢ, ʫ ʉʽʚʝʨʷʥ, ɼʫʣʽʙʽʚ ʪʘ ʇʦʣʷʥ 

ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ ʤʘʣʠ ʜʘʚʥʶ ʽʩ-

ʪʦʨʽʶ ʽ ʤʽʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʟ ʧʦʯʘʪʢʫ çʽʩʪʦʨʠʯʥʦʛʦ 

ʯʘʩʫè (ʪʦʙʪʦ VI-Iʍ ʩʪ. ï ɺ.ʂ.) ʟʤʽʥʶʚʘʣʘ ʧʣʝʤʽʥʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ, ʪʦ ɼʝʨʝʚʣʷʥʠ, ʈʘʜʠʤʠʯʽ ʪʘ ɺôʷʪʠʯʽ 

ʜʦʚʛʦ ʟʙʝʨʽʛʘʣʠ ʧʣʝʤʽʥʥʠʡ ʫʩʪʨʽʡ. [6, ʩ.364] 

ʉʠʩʪʝʤʘ ʨʦʟʩʝʣʝʥʥʷ ʩʢʣʘʜʘʣʘʩʷ ʟ ʤʝʨʝʞ ʪʦʨ-

ʛʽʚʝʣʴʥʠʭ ʬʘʢʪʦʨʽʡ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʠ ʬʦʨʪʠʬʽʢʘʮʽʾ 

ʂʠʾʚʩʴʢʦʾ ʟʝʤʣʽ. ʆʩʪʘʥʥʷ ʩʢʣʘʜʘʣʘʩʷ ʟ ʩʪʦʣʠʮʽ, 

ʟʘʤʽʩʴʢʠʭ ʨʝʟʠʜʝʥʮʽʡ ʪʘ ʤʽʩʪ-ʬʦʨʪʝʮʴ. ʄʦʛʫʪʥʽʤ 

ʯʠʥʥʠʢʦʤ ʙʫʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙôʻʜʥʫʚʘʪʠ ʤʽʩʮʝʚʠʭ 

ʟʝʤʝʣʴʥʠʭ ʤʘʛʥʘʪʽʚ ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ ʜʣʷ ʙʽʣʴʰ ʝʬʝ-

ʢʪʠʚʥʦʛʦ (ʪʘ ʙʽʣʴʰ ʙʝʟʧʝʯʥʦʛʦ) ʫʧʨʘʚʣʽʥʥʷ ʪʝʨʠ-

ʪʦʨʽʷʤʠ, ʱʦ ʥʘʜʘʚʘʣʦ ʨʫʩʴʢʠʤ ʤʽʩʪʘʤ ʧʦʜʦʙʠ ʩʝ-

ʨʝʜʥʴʦʘʟʽʡʩʴʢʠʭ çʢʘʩʨʽʚè. [7, ʩ.44].  

ɿ ʦʛʣʷʜʫ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʽ ʄ. ɻʨʫʰʝʚʩʴʢʠʡ ʽ 

ʖ. ʑʝʨʙʘʢʽʚʩʴʢʠʡ, ʘ ʪʘʢʦʞ ɸ. ʈʠʙʘʢʦʚ ʥʘʛʦʣʦ-

ʰʫʶʪʴ ʥʘ ʩʠʣʴʥʦʤʫ ʧʝʨʩʴʢʦʤʫ ʚʧʣʠʚʽ ʥʘ ʢʫʣʴʪʫʨʫ 

ʈʫʩʽ, ʮʝʡ ʬʘʢʪʦʨ ʥʘʙʫʚʘʻ ʟʥʘʯʥʦʾ ʚʘʛʠ. ɿʨʦʟʫʤʽʣʦ, 

ʱʦ ʟʘʭʽʜʥʽ ʚʧʣʠʚʠ ʯʝʨʝʟ ʟʛʘʜʘʥʫ ʚʠʱʝ ʝʢʩʧʘʥʩʽʶ 

ʧʽʚʥʽʯʥʠʭ ʻʚʨʦʧʝʡʮʽʚ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʙʫʣʠ ʚʽʜʦʙʨʘ-

ʟʠʪʠʩʷ ʚ ʤʽʩʪʦʙʫʜʫʚʘʥʥʽ ʈʫʩʽ. 

ʊʘʢ, ʧʝʨʩʴʢʝ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʚ ʜʦʘʨʘʙʩʴʢʠʡ 

ʧʝʨʽʦʜ ʚʠʨʦʙʠʣʦ ʧʝʚʥʠʡ ʪʠʧ ʤʽʩʪʘ ʷʢʠʡ ʨʦʟʧʦʚʩʶ-

ʜʠʚʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʷʢʽ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʙʝʟʧʦʩʝ-

ʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʈʫʩʽ (ʂʘʚʢʘʟ, ʉʝʨʝʜʥʷ ɸʟʽʷ). 

ʇʝʨʩʴʢʝ ʤʽʩʪʦ ʩʢʣʘʜʘʣʦʩʷ ʟ ʮʠʪʘʜʝʣʽ (ʢʫʭʝʥʜʠʟ ʘʙʦ 

ʘʨʢ) ʪʘ ʚʣʘʩʥʝ ʤʽʩʪʘ (ʰʘʭʨʽʩʪʘʥʫ) ʢʚʘʨʪʘʣʠ ʷʢʦʛʦ 

ʷʚʣʷʣʠ ʩʦʙʦʶ ʧʘʣʘʮʠ ʘʨʠʩʪʦʢʨʘʪʽʚ ʦʪʦʯʝʥʽ ʙʫʜʠʥ-

ʢʘʤʠ ʚʘʩʘʣʽʚ, ʘʙʦ ʩʢʫʧʯʝʥʥʷʤʠ ʞʠʪʣʘ ʟʝʤʣʝʨʦʙʽʚ. 

ʇʣʘʥʫʚʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʮʠʭ ʤʽʩʪ ʙʘʟʫʚʘʣʘʩʷ ʥʘ 

ʜʚʦʭ ʛʦʣʦʚʥʠʭ ʤʘʛʽʩʪʨʘʣʷʭ ʷʢʽ ʧʝʨʝʭʨʝʱʫʚʘʣʠʩʷ ʚ 

ʛʝʦʤʝʪʨʠʯʥʦʤʫ ʮʝʥʪʨʽ. ʅʘ ʧʝʨʝʭʨʝʩʪʽ ʟʘʟʚʠʯʘʡ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʷ ʟʦʨʦʘʩʪʨʽʡʩʴʢʽ ʢʫʣʴʪʦʚʽ ʙʫʜʽʚʣʽ. 

ɺ ʘʨʘʙʩʴʢʫ ʝʧʦʭʫ (VIII-ʍɯɯ ʩʪ.) ʥʘʚʢʦʣʦ ʰʘʭʨʽʩʪʘ-

ʥʽʚ ʨʦʟʚʠʥʫʣʠʩʷ ʪʦʨʛʦʚʽ ʧʝʨʝʜʤʽʩʪʷ - çʨʘʙʘʜʠè ʟ 

ʨʦʟʦʩʝʨʝʜʞʝʥʦʶ ʟʘʙʫʜʦʚʦʶ ʪʘ ʨʘʜʽʘʣʴʥʦʶ ʧʣʘʥʫ-

ʚʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚʫʣʠʮʴ-ʜʦʨʽʛ. ʆʩʪʘʥʥʽ ʚʝʣʠ 

ʜʦ ʩʪʠʭʽʡʥʦ ʫʪʚʦʨʝʥʦʛʦ ʨʠʥʢʫ. ɿ ʨʦʟʚʠʪʢʦʤ ʤʽʩʪʘ 

ʥʘʚʢʦʣʦ ʨʠʥʢʫ, ʰʘʭʨʽʩʪʘʥʠ ʚʪʨʘʯʘʣʠ ʩʚʦʻ ʟʥʘʯʝʥʥʷ 

ʽ ʮʝʥʪʨʠ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ ʧʝʨʝʤʽʱʫʚʘʣʠʩʷ ʚ ʨʘʙʘʜʠ. 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʧʦʣ̔ʪʠʯʥʠʡ ʮʝʥʪʨ ʪʘ ʚʩʝ ʤʽʩʪʦ 

ʧʝʨʝʾʟʜʠʣʠ ʫʩʣʽʜ ʟʘ ʨʠʥʢʦʤ ʥʝ ʟʣʠʚʘʶʯʠʩʴ ʟ ʥʠʤ. 

ʋʪʚʦʨʶʚʘʣʦʩʴ ʥʦʚʝ ʤʽʩʪʦ (ʈʠʩ. 1). [3,ʩ.390] 
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ʈʠʩ. 1. ʄʝʨʚ. ʇʣʘʥ ʤʽʩʪʘ ʚ ʩʝʨʝʜʠʥʽ ʍɯɯ ʩʪ. 

 

ɭʚʨʦʧʝʡʩʴʢʝ ʩʝʨʝʜʥʴʦʚʽʯʥʝ ʤʽʩʪʦ ʪʘʢʦʞ ʤʘʣʦ 

ʮʠʪʘʜʝʣʴ. ɺʦʜʥʦʯʘʩ, ʨʠʥʦʢ ʟôʷʚʠʚʰʠʩʴ ʙʽʣʷ ʤʽʩʴʢʦʾ 

ʙʨʘʤʠ ʨʦʟʚʠʥʫʚʩʷ ʽ ʟʘʡʥʷʚ ʧʦʩʪʫʧʦʚʦ ʮʝʥʪʨ ʤʽʩʪʘ. 

ʇʽʩʣʷ ʍɯɯ ʩʪ. ʟ ʨʦʟʚʠʪʢʦʤ ʧʨʦʮʝʩʽʚ ʫʨʙʘʥʽʟʘʮʽʾ ʚ 

ʙʽʣʴʰʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʽʩʪ ʮʝʥʪʨ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ 

ʧʝʨʝʤʽʩʪʠʚʩʷ ʚ ʨʘʡʦʥ ʨʠʥʢʫ, ʪʝʨʠʪʦʨʽʷ ʷʢʦʛʦ ʩʪʘʣʘ 

ʮʝʥʪʨʦʤ ʨʘʜʽʘʣʴʥʦʾ ʧʣʘʥʫʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʅʦʚʽ 

ʤʽʩʪʘ ʮʴʦʛʦ ʧʝʨʽʦʜʫ, ʚʟʘʛʘʣʽ ʙʫʣʠ ʧʦʟʙʘʚʣʝʥʽ ʮʠʪʘ-

ʜʝʣʽ, ʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤ ʽ ʧʦʣʽʪʠʯʥʠʤ ʮʝʥʪʨʦʤ 

ʩʪʘʚ ʨʘʡʦʥ ʨʠʥʢʫ. ʂʫʣʴʪʦʚʠʡ ʮʝʥʪʨ ʨʦʟʪʘʰʫʚʘʚʩʷ 

ʥʘ ʦʢʨʝʤʽʡ ʪʝʨʠʪʦʨʽʾ, ʘʣʝ ʪʘʢʦʞ ʙʽʣʷ ʨʠʥʢʫ (ʈʠʩ. 2). 

[10, ʩ.376] 

 

 
ʈʠʩ. 2. ʇʣʘʥʫʚʘʥʥʷ ʤʽʩʪ ʉʦʚʝʪʪʻʨ-ʜʝ- ɾôʻʥ (ʌʨʘʥʮʽʷ) ʟ ʨʠʥʢʦʚʦʶ ʪʘ ʩʦʙʦʨʥʦʶ ʧʣʦʱʘʤʠ (ʧʦʯ. ʍɯɯɯ ʩʪ.) 

 

ʄʽʩʪʘ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʟ ʦʛʣʷʜʫ ʥʘ ʾʭ ʨʦʟʪʘ-

ʰʫʚʘʥʥʷ, ʨʦʟʚʠʚʘʣʠʩʷ ʢʦʥʪʘʢʪʫʶʯʠ ʽ ʟʽ ʉʭʦʜʦʤ ʽ ʟ 

ɿʘʭʦʜʦʤ. ʄʽʩʪʦ ʩʢʣʘʜʘʚʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʪʨʴʦʭ 

ʝʣʝʤʝʥʪʽʚ: ʬʦʨʪʝʮʽ, ʪʦʨʛʫ ʪʘ ʧʦʜʦʣʫ. ʎʷ ʪʨʴʦʭʯʘʩ-

ʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ ʦʩʦʙʣʠʚʦ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʥʝʚʝʣʠ-

ʢʠʭ ʤʽʩʪ, ʷʢʠʭ ʙʫʣʘ ʙʽʣʴʰʽʩʪʴ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʘʥʥʴʦ-

ʛʦ ʝʪʘʧʫ ʽʩʥʫʚʘʥʥʷ ʚʝʣʠʢʦʛʦ ʤʽʩʪʘ. [12, ʩ.1] ɿʘʛʘ-

ʣʦʤ, ʘʨʭʝʦʣʦʛʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʘʚʥʴʦʨʫʩʴʢʝ 

ʤʽʩʪʦ ʷʢ ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʝ ʧʦʩʝʣʝʥʥʷ (2,5 ʛʘ ʽ ʙʽ-

ʣʴʰʝ) ʷʢʝ ʻ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤ, ʚʽʡʩʴʢʦʚʠʤ, ʪʦʨʛʦ-

ʚʦ-ʨʝʤʽʩʥʠʯʠʤ ʪʘ ʢʫʣʴʪʦʚʠʤ ʽ ʢʫʣʴʪʫʨʥʠʤ ʮʝʥʪʨʦʤ 

ʧʝʚʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʚʦʣʦʩʪʽ. [4, ʩ.51] ɺʦ-

ʜʥʦʯʘʩ, ʤʽʩʪʘ ʧʦʜʽʣʷʣʠʩʷ ʟʘ ʫʤʦʚʘʤʠ ʨʦʟʚʠʪʢʫ ʥʘ ʪʽ 

ʱʦ ʙʫʣʠ ʮʝʥʪʨʘʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʢʦʣʠʮʴ 

(ʈʦʩʪʦʚ, ʉʫʟʜʘʣʴ) ʽ ʪʽ, ʱʦ ʨʦʟʚʠʥʫʣʠʩʷ ʥʘ ʤʽʞʥʘ-

ʨʦʜʥʠʭ ʪʦʨʛʽʚʝʣʴʥʠʭ ʰʣʷʭʘʭ (ʅʦʚʛʦʨʦʜ, ʂʠʾʚ, 

ʉʤʦʣʝʥʩʴʢ, ʇʦʣʦʮʴʢ). [10, ʩ.219] 

ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤ ʤʽʩʪʦʤ ʩʝʨʝʜʥʴʦʚʽʯʥʦʾ 

ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʙʫʚ ʂʠʾʚ (ʈʠʩ. 3) ï ʧʣʝʤʽʥʥʠʡ 

ʮʝʥʪʨ ʧʦʣʷʥ, ʟʘʩʥʦʚʘʥʠʡ ʫ V ʩʪ. ʥ.ʝ. ʊʝʨʠʪʦʨʽʷ 

ʤʘʡʙʫʪʥʴʦʛʦ ʤʽʩʪʘ, ʧʦʚôʷʟʘʥʘ ʨʽʯʢʦʚʠʤʠ ʰʣʷʭʘʤʠ 

ʧʦ ɼʥʽʧʨʫ ʪʘ ɼʝʩʥʽ ʟ ʦʪʦʯʫʶʯʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ ʙʫ-

ʣʘ ʛʫʩʪʦ ʟʘʩʝʣʝʥʘ. ʅʦʚʠʡ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʤʽʩʪʘ 

ʨʦʟʧʦʯʘʚʩʷ ʢʦʣʠ ʚʘʨʷʟʴʢʽ ʢʦʥʫʥʛʠ ʦʩʝʣʠʣʠʩʷ ʥʘ 

ʛʦʨʽ ʃʠʩʽʡ ʧʦʟʘ ʤʽʩʪʦʤ. ɺʽʡʩʴʢʦʚʠʡ ʪʘʙʽʨ ʚʠʛʽʜʥʦ 

ʨʦʟʪʘʰʫʚʘʚʩʷ ʥʘʜ ʧʦʨʪʦʤ ʥʘ ʨʽʯʮʽ ʇʦʯʘʡʥʽʡ ʪʘ ʙʽʣʷ 

ʧʝʨʝʭʨʝʩʪʷ ʜʦʨʽʛ ʚ ɺʠʰʛʦʨʦʜ, ɹʽʣʛʦʨʦʜ ʪʘ ɺʘʩʠʣʽʚ. 

[8, ʩ.240]  

ɺ ʢʽʥʮʽ ʍ ʩʪ. ʧʦʯʘʚ ʟʘʩʝʣʷʪʠʩʷ ʇʦʜʽʣ - ʪʫʪ ʨʦʟ-

ʪʘʰʫʚʘʚʩʷ ʢʥʷʞʠʡ ʪʝʨʝʤ [9, ʩ.31] ɸ ʪʘʢʦʞ ʟʛʦʜʦʤ 

ʟôʷʚʠʣʠʩʷ ʪʦʨʛʦʚʽ ʩʢʣʘʜʠ ʪʘ ʢʦʣʦʥʽʾ ʽʥʦʟʝʤʥʠʭ ʢʫ-

ʧʮʽʚ [7, ʩ.112] ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʂʠʻʚʘ ï 

ʧʝʨʰʘ ʧʦʣʦʚʠʥʘ ʍɯ ʩʪ. ï ʯʘʩ ʨʦʟʰʠʨʝʥʥʷ ʪʝʨʠʪʦʨʽʾ 

ʥʘʛʦʨʥʦʾ ʯʘʩʪʠʥʠ ʂʠʻʚʘ ʪʘ ʧʦʙʫʜʦʚʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʥʝʢʨʦʧʦʣʶ çʤʽʩʪʘ ʗʨʦʩʣʘʚʘè (ʈʠʩ. 4.). ʖ. ɸʩʻʻʚ 



The scientific heritage No 8 (8),2017 7 

ʚʚʘʞʘʻ, ʱʦ ʧʦʜʽʙʥʦ ʜʦ çʢʘʨʜʦè ʪʘ çʜʝʢʫʤʘʥʦʩè (ʪʘ 

ʧʣʘʥʫʚʘʥʥʷ ʰʘʭʨʽʩʪʘʥʽʚ ï ɺ.ʂ.) çʤʽʩʪʦ ʗʨʦʩʣʘʚʘè 

ʧʝʨʝʨʽʟʘʣʠ ʜʚʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʤʘʛʽʩʪʨʘʣʽ, ʜʦʚ-

ʞʠʥʦʶ ʧʦ 800 ʤ. ʅʘ ʧʝʨʝʪʠʥʽ ʮʠʭ ʤʘʛʽʩʪʨʘʣʝʡ (ʽ 

ʚʦʜʥʦʯʘʩ ʥʘ ʥʘʡʚʠʱʽʡ ʪʦʯʮʽ ʧʣʘʪʦ) ʟʚʝʣʠ çʄʝʪʨʦ-

ʧʦʣʽʶ ʈʫʩʴʢʫè - ʉʦʬʽʡʩʴʢʠʡ ʩʦʙʦʨ. ɹʽʣʷ ɿʘʭʽʜʥʦʾ 

ʙʨʘʤʠ ʨʦʟʪʘʰʫʚʘʣʦʩʷ ʪʦʨʛʽʚʝʣʴʥʦ-ʨʝʤʽʩʥʠʯʝ ʧʝ-

ʨʝʜʤʽʩʪʷ ʟ ʨʘʜʽʘʣʴʥʠʤ ʧʣʘʥʫʚʘʥʥʷʤ. ʊʫʪ (ʚ ʻʚʨʝʡ-

ʩʴʢʦʤʫ ʢʚʘʨʪʘʣʽ) ʟʥʘʭʦʜʠʣʠʩʷ ʢʫʟʥʽ, ʘ ʧʽʜ ʛʦʨʘʤʠ 

ʨʘʡʦʥʠ ʛʦʥʯʘʨʽʚ ʪʘ ʢʦʞʫʤôʷʢʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʚ ʮʴʦ-

ʤʫ ʧʝʨʝʜʤʽʩʪʽ ʨʦʟʪʘʰʫʚʘʚʩʷ ʽ ʨʠʥʦʢ ɺʝʨʭʥʴʦʛʦ 

ʤʽʩʪʘ. [1, ʩ.41] ʚʦʜʥʦʯʘʩ, ʥʘ ʜʫʤʢʫ ʜʦʩʣʽʜʥʠʢʽʚ, ʟ 

ʷʢʠʤʠ ʧʦʛʦʜʞʫʻʪʴʩʷ ʘʚʪʦʨ [7,ʩ.431], ʪʘʢʝ ʧʣʘʥʫ-

ʚʘʥʥʷ ʙʽʣʴʰ ʩʭʦʞʝ ʥʘ ʧʣʘʥʫʚʘʥʥʷ ʰʘʭʨʠʩʪʘʥʫ. 

ɿʘʙʫʜʦʚʘ ʧʽʜ ʟʘʭʠʩʪʦʤ ʩʪʽʥ ʤʽʩʪʘ ʗʨʦʩʣʘʚʘ ʟʘ-

ʣʠʰʘʣʘʩʷ ʟʘʛʘʣʦʤ ʩʘʜʠʙʥʦʶ. ʈʦʟʢʦʧʢʠ ʚʠʷʚʠʣʠ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʙʦʷʨʩʴʢʠʭ ʜʚʦʨʽʚ, ʷʢʽ ʷʚʣʷʣʠ ʩʦ-

ʙʦʶ ʫʢʨʽʧʣʝʥʽ ʤʽʩʴʢʽ ʟʘʤʢʠ. ʊʘʢʦʞ ʟʘʤʢʦʚʠʡ ʭʘʨʘ-

ʢʪʝʨ ʤʘʣʠ ʩʧʦʨʫʜʠ ʮʝʨʢʦʚ ʪʘ ʤʦʥʘʩʪʠʨʽʚ. [1, ʩ.46]  

ʅʘ ʇʦʜʽʣ ʧʦʯʠʥʘʶʯʠ ɯʍ-ʍ ʩʪ. ʧʝʨʝʥʦʩʠʪʴʩʷ ʟʽ 

ʉʪʘʨʦʢʠʾʚʩʴʢʦʾ ʛʦʨʠ ʮʝʥʪʨ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ ʂʠʻʚʘ. 

ʊʫʪ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘʚʽʪʴ ʢʽʣʴʢʘ ʤʽʩʴʢʠʭ ʧʣʦʱ. 

ʃʽʪʦʧʠʩʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʡ ʤʽʩʮʝ ʚ 

ʞʠʪʪʽ ʩʪʦʣʠʮʽ ʈʫʩʽ [11, ʩ.1] ɿ 70-ʭ ʨʨ. ʍɯɯ ʩʪ. ʜʦ 

ʫʤʦʚʥʦʛʦ ʢʽʥʮʷ ʩʝʨʝʜʥʴʦʚʽʯʯʷ ʫ XV ʩʪ. ʚ ʂʠʻʚʽ 

ʙʫʨʥʦ ʨʦʟʚʠʚʘʣʘʩʷ ʪʦʨʛʽʚʣʷ ʪʘ ʫʢʨʽʧʣʶʚʘʣʦʩʷ ʷʢ 

ʚʦʪʯʠʥʥʝ ʙʦʷʨʩʪʚʦ ʪʘʢ ʽ ʮʝʭʠ ʨʝʤʽʩʥʠʢʽʚ. ʗʨʦʩʣʘ-

ʚʽʚ ʜʚʽʨ ʧʦʯʘʚ ʚʽʜʽʛʨʘʚʘʪʠ ʨʦʣʴ ʨʘʪʫʰʽ, ʘ ʨʝʤʽʩʥʠ-

ʯʠʡ ʇʦʜʽʣ ʟʙʘʛʘʪʠʚʩʷ ʚʣʘʩʥʠʤʠ ʫʢʨʽʧʣʝʥʥʷʤʠ ʪʘ 

ʩʪʘʚ ʟʚʠʢʘʪʠ ʜʦ ʚʽʯʝʚʠʭ ʟʽʙʨʘʥʴ ʥʘ ʊʦʨʟʽ. [2, ʩ.132]

 

 
ʈʠʩ. 3. ʂʠʾʚ ʚ ʩʝʨʝʜʥʴʦʚʽʯʯʽ. ʇʣʘʥ ʤʽʩʪʘ. 

 

ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʩʝʨʝʜʥʴʦʚʽʯʯʽ ʤʘʚ ʅʦʚʛʦ-

ʨʦʜ (ʈʠʩ. 4.) ï ʜʨʫʛʝ ʟʘ ʟʥʘʯʝʥʥʷʤ ʤʽʩʪʦ ʈʫʩʽ. ʌʦʨ-

ʤʫʚʘʥʥʷ ʤʽʩʪʘ ʧʦʯʘʣʦʩʷ ʟ ʧʦʷʚʠ ʧʣʝʤʽʥʥʦʛʦ ʮʝʥʪʨʫ 

ʥʘ ʙʝʨʝʛʘʭ ɯʣʴʤʝʥʷ ʟ ʩʚʷʪʠʣʠʱʝʤ ʇʝʨʫʥʘ [1, ʩ.205] 

ʪʘ ʚʽʯʝʚʠʤ ʤʘʡʜʘʥʦʤ [7, ʩ.10]. ɺʣʘʩʥʝ ʅʦʚʛʦʨʦʜ 

ʚʠʥʠʢ ʥʘ ʩʭʨʝʱʝʥʥʽ ʚʘʞʣʠʚʠʭ ʪʦʨʛʽʚʝʣʴʥʠʭ ʰʣʷ-

ʭʽʚ, ʱʦ ʚʝʣʠ ʚ ɹʘʣʪʽʡʩʴʢʝ ʪʘ ɹʽʣʝ ʤʦʨʝ, ʙʘʩʝʡʥʠ 

ɼʥʽʧʨʘ ʪʘ ɺʦʣʛʠ ʪʘ ʥʘ ʧʽʚʥʽʯ ʉʠʙʽʨʫ [5, ʩ.117]. ʄʽ-

ʩʪʦʤ ʧʨʘʚʠʣʠ ʥʦʚʛʦʨʦʜʩʴʢʽ ʙʦʷʨʠ, ʘʣʝ ʚ ʤʽʩʪʽ ʟʥʘ-

ʭʦʜʠʣʠʩʷ ʢʥʷʟʽʚʩʴʢʘ ʘʜʤʽʥʽʩʪʨʘʮʽʷ ʪʘ ʚʘʨʷʟʴʢʽ 

ʥʘʡʤʘʥʮʽ. [1, ʩ.221] 
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ʈʠʩ.4. ʅʦʚʛʦʨʦʜ. ʇʣʘʥ ʤʽʩʪʘ XV ʩʪ. 

 

ʈʝʟʠʜʝʥʮʽʷ ʢʥʷʟʷ ʟʥʘʭʦʜʠʣʘʩʷ ʦʢʨʝʤʦ ʚ ʗʨʦ-

ʩʣʘʚʦʤʫ ʜʚʦʨʠʱʽ ʘʙʦ ʚ ʛʦʨʦʜʠʱʽ [1, ʩ.218] ʊʫʪ ʧʦ-

ʯʘʚ ʬʦʨʤʫʚʘʪʠʩʷ ʥʦʚʠʡ ʮʝʥʪʨ ʟ ʅʽʢʦʣʴʩʢʠʤ ʩʦʙʦ-

ʨʦʤ (1113 ʨ.) ʪʘ ʢʽʣʴʢʦʤʘ ʭʨʘʤʘʤʠ. ɺ ʍɯɯɯ ʩʪ. ʅʦʚ-

ʛʦʨʦʜ ʫʚʽʡʰʦʚ ʫ ɻʘʥʟʝʡʩʴʢʠʡ ʩʦʶʟ, ʱʦ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʠʣʦ ʡʦʛʦ ʟʥʘʯʝʥʥʷ. ʎʷ ʧʦʜʽʷ ʽ ʚʠʟʥʘʯʠʣʘ 

(ʘʙʦ ʟʘʢʨʽʧʠʣʘ ï ɺ.ʂ.) ʜʚʦʭʯʘʩʥʫ ʩʪʨʫʢʪʫʨʫ ʤʽʩʪʘ 

ʷʢʘ ʩʢʣʘʣʘʩʷ ʟ ʉʦʬʽʡʩʴʢʦʾ ʪʘ ʊʦʨʛʦʚʦʾ ʩʪʦʨʦʥʠ ʷʢʽ 

ʯʘʩʪʦ-ʛʫʩʪʦ ʦʧʘʥʫʚʘʣʠ ʦʜʥʝ-ʦʜʥʽʡ. ɺʽʜ ʙʨʘʤ ʜʠʪʠ-

ʥʮʷ ʚʫʣʠʮʽ ʚʝʣʠ ʫ ʤʽʩʴʢʽ ʢʽʥʮʽ (ʨʘʡʦʥʠ) ï ʃʶʜʠʥ, 

ʅʝʨʝʚʩʴʢʠʡ ʪʘ ɿʘʛʦʨʦʜʥʽʡ. [4, ʩ.117] ʅʘ ʪʝʨʠʪʦʨʽʾ 

ʮʠʪʘʜʝʣʽ ʩʭʨʝʱʫʶʪʴʩʷ ʜʚʽ ʛʦʣʦʚʥʽ ʚʫʣʠʮʽ ʉʦʬʽʡʩʴ-

ʢʦʾ ʩʪʦʨʦʥʠ. ʊʦʨʛʦʚʘ ʩʪʦʨʦʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʥʠʟʠ-

ʥʽ ʪʘʢʦʞ ʤʘʻ ʧʣʘʥʫʚʘʣʴʥʫ ʩʠʩʪʝʤʫ ʟ ʨʠʩʘʤʠ ʨʘʜʽʘ-

ʣʴʥʦʾ, ʪʦʙʪʦ, ʟ ʚʫʣʠʮʷʤʠ, ʱʦ ʩʭʦʜʷʪʴʩʷ ʚʽʜ ʢʽʥʮʽʚ 

ʜʦ ʨʠʥʢʦʚʦʾ ʧʣʦʱʽ.  

ʇʩʢʦʚ ʨʦʟʪʘʰʫʚʘʚʩʷ ʥʘʚʢʦʣʦ ʤʠʩʫ ʫʪʚʦʨʝʥʦ-

ʤʫ ʜʚʦʤʘ ʨʽʢʘʤʠ ɺʝʣʠʢʦʶ ʪʘ ʇʩʢʦʚʦʶ (ʈʠʩ. 5). ʗʢ 

ʽ ʅʦʚʛʦʨʦʜ, ʇʩʢʦʚ ʨʦʟʚʠʥʫʚʩʷ ʷʢ ʪʦʨʛʦʚʝ ʤʽʩʪʦ ʽ 

ʢʥʷʞʘ ʨʝʟʠʜʝʥʮʽʷ ʚ ʦʙʦʭ ʤʽʩʪʘʭ ʙʫʣʘ ʨʦʟʪʘʰʦʚʘʥʘ 

ʧʦʟʘ ʜʠʪʠʥʮʝʤ, ʙʽʣʷ ʪʦʨʛʫ  

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʣʘ ʩʪʦʣʠʮʷ ʏʝʨʚʦʥʦʾ ʈʫʩʽ 

ï ɻʘʣʠʯ. ɺʽʜʦʤʦ, ʱʦ ʜʘʚʥʽʡ ɻʘʣʠʯ ʙʫʚ ʚʝʣʠʢʠʤ 

ʝʢʦʥʦʤʽʯʥʠʤ ʽ ʢʫʣʴʪʫʨʥʠʤ ʮʝʥʪʨʦʤ ʢʨʘʾʥʠ. ʄʽʩʪʦ 

ʩʢʣʘʜʘʣʦʩʷ ʟ çʘʢʨʦʧʦʣʷè - ʜʠʪʠʥʮʷ ʥʘ ʩʢʝʣʷʩʪʦʤʫ 

ʚʠʩʪʫʧʽ ʪʘ ʪʦʨʛʦʚʝʣʴʥʦ-ʨʝʤʽʩʥʠʯʦʛʦ ʧʦʜʦʣʫ. ʇʣʘ-

ʥʫʚʘʥʥʷ ʤʽʩʪʘ ʤʘʣʦ ʚʠʛʣʷʜ ʣʘʙʽʨʠʥʪʫ ʚ ʬʦʨʪʠʬʽʢʘ-

ʮʽʡʥʠʭ ʮʽʣʷʭ, ʱʦ ʙʫʣʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʙʘʛʘʪʴʦʭ 

ʤʽʩʪ-ʟʘʤʢʽʚ ʉʭʽʜʥʦʾ ʪʘ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ (ʈʠʩ. 5). 

ʆʩʪʘʥʥʻ ʩʚʽʜʯʠʪʴ ʧʨʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʻʚʨʦʧʝʡʩʴ-

ʢʠʭ ʪʨʘʜʠʮʽʡ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ ʥʘ ʟʝʤʣʷʭ ʤʘʡʙʫʪ-

ʥʴʦʾ ʋʢʨʘʾʥʠ. 

 



The scientific heritage No 8 (8),2017 9 

 
 

ʈʠʩ 5. ʇʩʢʦʚ ʪʘ ɻʘʣʠʯ. ʇʣʘʥʠ ʮʝʥʪʨʽʚ ʤʽʩʪ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʜʠʪʠʥʮʽ ʪʘ ʛʨʘʜʠ (ʍɯɯ ʩʪ.) 

 

ɺʦʣʦʜʠʤʠʨ (ʈʠʩ. 6), ʷʢ ʤʽʩʪʦ, ʙʝʨʝ ʩʚʽʡ ʧʦʯʘ-

ʪʦʢ ʚʽʜ ʟʘʤʢʫ ɺʦʣʦʜʠʤʠʨʘ ʄʦʥʦʤʘʭʘ ʍɯɯ ʩʪ. ʪʘ 

ʪʦʨʛʦʚʦ-ʨʝʤʽʩʥʠʯʦʛʦ ʧʦʩʝʣʝʥʥʷ ɯʍ-ʍ ʩʪ. [10, ʩ.16] 

ʄʽʩʪʦ ʢʦʥʪʨʦʣʶʚʘʣʦ ʚʘʞʣʠʚʠʡ ʚʦʜʥʠʡ ʰʣʷʭ ʧʦ 

ʂʣʷʟʴʤʽ ʤʽʞ ɹʫʣʛʘʨʘʤʠ ʪʘ ʏʝʨʥʽʛʦʚʦʤ ʽ ʂʠʻʚʦʤ, ʘ 

ʪʘʢʦʞ ʩʫʭʦʜʽʣʴʥʽ ʰʣʷʭʠ ʜʦ ʉʫʟʜʘʣʷ ʪʘ ʈʦʩʪʦʚʘ. [5, 

ʩ.116] ʇʝʨʚʽʩʥʠʡ ʟʘʤʦʢ ʨʦʟʪʘʰʫʚʘʚʩʷ ʥʘ ʧʘʛʦʨʙʽ 

ʥʘʜ ʢʨʫʪʠʤ ʫʟʚʦʟʦʤ, ʱʦ ʚʽʚ ʜʦ ʨʽʢʠ. ɿ ʟʘʭʦʜʫ ʚʽʜ 

ʤʽʩʪʘ ʄʦʥʦʤʘʭʘ ʙʫʣʦ ʟʚʝʜʝʥʦ ʥʦʚʝ ʤʽʩʪʦ ʪʘ ʧʦʙʫ-

ʜʦʚʘʥʽ çɿʦʣʦʪʽ ʚʦʨʦʪʘè ʟ ʟʘʭʽʜʥʦʾ ʩʪʦʨʦʥʠ [10,17] 

ʇʦ ʚʦʜʦʨʦʟʜʽʣʫ ʧʣʘʪʦ ʧʨʦʡʰʣʘ ʛʦʣʦʚʥʘ ʚʫʣʠʮʷ. ɿ 

ʟʘʭʽʜʥʦʾ ʩʪʦʨʦʥʠ ʫʟʚʦʟʫ ɺʩʝʚʦʣʦʜ ɺʝʣʠʢʝ ɻʥʝʟʜʦ 

ʩʪʚʦʨʶʻ ʫʢʨʽʧʣʝʥʠʡ ʜʠʪʠʥʝʮʴ ʟ ʋʩʧʝʥʩʴʢʠʤ ʪʘ 

ɼʤʠʪʨʽʻʚʩʴʢʠʤ ʩʦʙʦʨʘʤʠ [4, ʩ.18] ɼʦ ʙʨʘʤʠ ʜʠʪʠ-

ʥʮʷ ʢʥʷʟʴ ʧʝʨʝʥʦʩʠʪʴ ʟ ʧʦʜʦʣʫ ʪʦʨʛ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ ʤʽʩʪʘ [12, ʩ.1]

 

 
ʈʠʩ. 6. ʇʣʘʥ ɺʦʣʦʜʠʤʠʨʘ ʧʦʯ. XIII ʩʪʦʣʽʪʪʷ 
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ʎʠʬʨʠ ʥʘ ʧʣʘʥʽ ʧʦʟʥʘʯʘʶʪʴ: ɯ ï ʜʚʽʨ ɺ. ʄʦ-

ʥʦʤʘʭʘ (ʤʽʩʪʦ ʧʝʯʝʨʥʝ); 2 ï ʜʚʽʨ ʖ. ɼʦʣʛʦʨʫʢʦʚʘ; 

3 ï ʋʩʧʝʥʩʴʢʠʡ ʩʦʙʦʨ; 4 ï ɿʦʣʦʪʽ ʚʦʨʦʪʘ; 5 ï ɯʨʠʥʽ-

ʥʠ ʚʦʨʦʪʘ; 6 ï ʄʽʜʥʽ ʚʦʨʦʪʘ; 7 ï ʊʦʨʛʦʚʽ ʚʦʨʦʪʘ; 8 

ï ɯʚʘʥʦʚʩʴʢʽ ʚʦʨʦʪʘ; 9 ï ʉʨʽʙʥʽ ʚʦʨʦʪʘ; 10 ï ɺʦʣʞ-

ʩʴʢʽ ʚʦʨʦʪʘ; 11 ï ɼʤʠʪʨʽʻʚʩʴʢʠʡ ʩʦʙʦʨ; 12 ʄʦʥʘʩ-

ʪʠʨ; 13 ï ʎʝʨʢʚʘ ɺʦʟʜʚʽʞʝʥʥʷ ʥʘ ʪʦʨʛʫ; 14 ï ʂʥʷ-

ʛʠʥʽʥ ʤʦʥʘʩʪʠʨ 

ʎʽʢʘʚʦ, ʱʦ ʚ ʽʥʰʠʭ ʤʝʥʰʠʭ ʟʘ ʟʥʘʯʝʥʥʷʤ ʤʽʩ-

ʪʘʭ ɺʦʣʛʦ-ʆʢʩʴʢʦʛʦ ʤʝʞʠʨʽʯʯʷ, ʪʨʘʜʠʮʽʷ ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ ʪʦʨʛʫ ʙʽʣʷ ʜʠʪʠʥʮʶ ʥʘʙʫʣʘ ʟʥʘʯʥʦʛʦ ʨʦʟʚʠʪ-

ʢʫ [12, ʩ.1] 

ɺʠʩʥʦʚʢʠ ʽ ʧʨʦʧʦʟʠʮʽʾ. ʆʩʦʙʣʠʚʦʩʪʷʤʠ ʇʉ 

ʤʽʩʪ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʙʫʣʦ ʨʦʟʜʽʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ 

ʤʽʩʪʘ ʥʘ ʪʨʠ ʩʢʣʘʜʦʚʽ ʟʽ ʩʚʦʾʤʠ ʧʣʘʥʫʚʘʣʴʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ: ʷʜʨʦ - ʜʠʪʠʥʝʮʴ, ʧʨʠʚʽʣʝʡʦʚʘʥʠʡ ʞʠʪ-

ʣʦʚʠʡ ʨʘʡʦʥ (ʛʦʨʦʜ) ʪʘ ʪʦʨʛʽʚʝʣʴʥʦ-ʨʝʤʽʩʥʠʯʝ ʧʝ-

ʨʝʜʤʽʩʪʷ (ʧʦʜʽʣ). ʊʘʢ, ʜʠʪʠʥʝʮʴ ʚʤʽʱʫʚʘʚ ʘʜʤʽʥʽʩ-

ʪʨʘʪʠʚʥʽ ʪʘ ʢʫʣʴʪʦʚʽ ʩʧʦʨʫʜʠ, ʷʢʽ ʨʦʟʪʘʰʫʚʘʣʠʩʷ 

ʥʘʚʢʦʣʦ ʧʣʦʱʽ. ʋ ʚʣʘʩʥʝ çʛʦʨʦʜʽè ʦʩʥʦʚʫ ʇʉ 

ʩʢʣʘʜʘʣʦ ʧʝʨʝʭʨʝʩʪʷ ʜʚʦʭ ʛʦʣʦʚʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ, 

ʥʘ ʷʢʦʤʫ ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʤʽʩʴʢʽ ʘʙʦ ʜʝʨʞʘʚʥʽ 

ʢʫʣʴʪʦʚʽ ʦʙôʻʢʪʠ. ʅʘʪʦʤʽʩʪʴ ʥʘ ʪʦʨʛʽʚʝʣʴʥʦʤʫ ʇʦ-

ʜʦʣʽ ʩʢʣʘʣʘʩʷ ʨʘʜʽʘʣʴʥʘ ʩʠʩʪʝʤʘ ʧʣʘʥʫʚʘʥʥʷ, ʜʝ 

ʮʝʥʪʨʦʤ ʷʚʣʷʚʩʷ ʤʽʩʴʢʠʡ ʪʦʨʛ ʟ ʨʘʪʫʰʝʶ ʪʘ ʩʘʢʨʘ-

ʣʴʥʠʤʠ ʤʽʩʴʢʠʤʠ ʩʧʦʨʫʜʘʤʠ .  

ʉʢʣʘʜ ʥʘʩʝʣʝʥʥʷ çʛʦʨʦʜʘè ʪʽʣʴʢʠ ʧʽʜʪʚʝʨʜʞʫʻ 

ʧʨʘʚʦʪʫ ʨʷʜʫ ʜʦʩʣʽʜʥʠʢʽʚ, ʱʦʜʦ ʩʧʦʨʽʜʥʝʥʦʩʪʽ ʤʽʩʪ 

ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʪʘ ʉʝʨʝʜʥʴʦʾ ɸʟʽʾ. ʊʦʙʪʦ, ʤʽʩʪʘ 

ʦʙʦʭ ʨʝʛʽʦʥʽʚ ʬʦʨʤʫʚʘʣʠʩʷ ʧʽʜ ʟʥʘʯʥʠʤ ʚʧʣʠʚʦʤ 

ʩʭʽʜʥʦʾ (ʽʨʘʥʩʴʢʦʾ) ʢʫʣʴʪʫʨʠ ʤʽʩʪʦʙʫʜʫʚʘʥʥʷ. ʊʘʢ, 

ʩʧʽʚʧʘʣʠ ʇʉ ʽʨʘʥʩʴʢʦʛʦ ʰʘʭʨʠʩʪʘʥʫ ʪʘ çʛʨʘʜʫè 

ʈʫʩʽ, ʷʢʽ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʭʨʝʩʪʷ 

ʜʚʦʭ ʛʦʣʦʚʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ, ʘ ʪʘʢʦʞ ʇʉ ʨʘʙʘʜʫ ʪʘ 

ʧʦʜʽʣʫ - ʷʢʘ ʤʘʣʘ ʨʘʜʽʘʣʴʥʫ ʬʦʨʤʫ. ʆʩʥʦʚʦʶ ʪʘʢʦ-

ʛʦ ʩʧʽʚʧʘʜʽʥʥʷ ʘʚʪʦʨ ʚʚʘʞʘʻ ʩʭʦʞʫ ʩʪʨʫʢʪʫʨʫ ʤʽ-

ʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʈʫʩʽ ʪʘ ʉʝʨʝʜʥʴʦʾ ɸʟʽʾ ï ʟʽʙʨʘ-

ʥʠʭ ʚ ʤʽʩʪʦ ʘʨʠʩʪʦʢʨʘʪʽʚ, ʨʘʙʽʚ, ʨʝʤʽʩʥʠʢʽʚ ʪʘ ʢʫʧ-

ʮʽʚ. 

ɺʦʜʥʦʯʘʩ, ʘʚʪʦʨ ʚʚʘʞʘʻ, ʱʦ ʽʩʥʫʚʘʣʠ ʽ ʦʨʠʛʽ-

ʥʘʣʴʥʽ ʨʝʛʽʦʥʘʣʴʥʽ ʨʠʩʠ ʨʦʟʚʠʪʢʫ ʇʉ ʤʽʩʪ ʉʭʽʜʥʦʾ 

ɭʚʨʦʧʠ. ʅʘ ʇʽʚʥʦʯʽ ʈʫʩʽ ʨʝʟʠʜʝʥʮʽʷ ʚʦʣʦʜʘʨʷ ʟʥʘ-

ʭʦʜʠʣʘʩʷ ʧʦʟʘ ʜʠʪʠʥʮʝʤ, ʘʣʝ ʙʽʣʷ ʪʦʨʛʫ. ɺ ɺʦʣʛʦ-

ʆʢʩʴʢʦʤʫ ʤʝʞʠʨʽʯʯʽ, ʥʘʚʧʘʢʠ, ʪʦʨʛ ʪʷʞʽʚ ʜʦ ʢʥʷ-

ʞʦʾ ʨʝʟʠʜʝʥʮʽʾ ï ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʮʝʥʪʨʫ.  

ɺʦʜʥʦʯʘʩ, ʽ ʥʘ ʇʽʚʥʦʯʽ ʽ ʥʘ ʇʦʜʥʽʧʨʦʚôʾ ʟ ʩʠ-

ʣʴʥʠʤʠ ʪʨʘʜʠʮʽʷʤʠ ʤʽʩʴʢʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʷʢʝ 

ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʝ ʧʽʜ ʟʘʭʽʜʥʠʤ ʚʧʣʠʚʦʤ, ʪʦʨʛʦʚʘ 

ʧʣʦʱʘ ʷʚʣʷʣʘʩʷ ʚʘʞʣʠʚʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʮʝʥʪʨʦʤ 

ʭʦʯʘ ʽ ʙʫʣʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʇʦʜʽʣʫ. ʄʽʩ-

ʪʘ ʏʝʨʚʦʥʦʾ ʈʫʩʽ ʯʝʨʝʟ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʦʢʦʣʠʮʽ ʎʝʥʪʨʘʣʴʥʦʾ ɭʚʨʦʧʠ, 

ʧʦʨʷʜ ʟʽ ʩʪʝʧʦʚʦʶ ʟʦʥʦʶ (ʜʝ ʭʘʟʷʡʥʫʚʘʣʠ ʥʦʤʘʜʠ), 

ʤʘʣʠ ʚʠʨʘʟʥʽ ʦʟʥʘʢʠ ʧʨʠʢʦʨʜʦʥʥʠʭ ʟʘʤʢʽʚ. 

ɺʠʢʣʘʜʝʥʠʡ ʚʠʱʝ ʤʘʪʝʨʽʘʣ ʜʦʟʚʦʣʠʚ ʘʚʪʦʨʫ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʉʭʽʜʥʽʡ ɭʚʨʦʧʽ ʽʩʥʫʚʘʣʦ 

ʯʦʪʠʨʠ ʛʨʫʧʠ ʤʽʩʪ ʟ ʦʨʠʛʽʥʘʣʴʥʠʤʠ ʨʠʩʘʤʠ ʇʉ, 

ʩʬʦʨʤʦʚʘʥʠʤʠ ʧʽʜ ʚʧʣʠʚʦʤ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ 

ʟʚôʷʟʢʽʚ. ʊʘʢ, ʮʝ ʙʫʣʠ ʨʝʛʽʦʥʠ ʇʦʜʥʽʧʨʦʚôʷ, ʇʽʚʥʽ-

ʯʥʦʛʦ ɿʘʭʦʜʫ (ʅʦʚʛʦʨʦʜʩʴʢʘ ʟʝʤʣʷ), ɿʘʭʦʜʫ (ʏʝʨ-

ʚʦʥʘ ʈʫʩʴ) ʪʘ ɺʦʣʛʦ-ʆʢʩʴʢʦʛʦ ʤʝʞʠʨʽʯʯʷ (ʤʘʡʙʫʪ-

ʥʽ ʦʨʜʠʥʩʴʢʽ ʟʝʤʣʽ). ʊʘʢ, ʚ ʇʦʜʥʽʧʨʦʚôʾ ʇʉ ʚʽʜʦ-

ʙʨʘʞʘʣʦ ʟʽʪʢʥʝʥʥʷ ʽʨʘʥʩʴʢʦʾ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʾ ʤʽʩ-

ʪʦʙʫʜʽʚʥʠʭ ʪʨʘʜʠʮʽʡ, ʥʘ ʇʽʚʥʽʯʥʦʤʫ ɿʘʭʦʜʽ ʪʘ ʫ 

ʏʝʨʚʦʥʽʡ ʈʫʩʽ ï ʧʘʥʫʚʘʥʥʷ ʚʧʣʠʚʽʚ ɿʘʭʽʜʥʦʾ ʢʫʣʴ-

ʪʫʨʠ, ʘ ʫ ɺʦʣʛʦ-ʆʢʩʴʢʦʛʦ ʤʝʞʠʨʽʯʯʷ ʧʝʨʝʚʘʞʘʶʯʽ 

ʚʧʣʠʚʠ ʉʭʦʜʫ. 
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We have determined the content of chlorophyll 

"a", "b" and carotenoids in an extract of green leaves 

at 100% acetone, according to the method of A. Shlyk, 

using the calculation formulas of Ziegler and Egle 

(Shlyk, 1971). 

To assess plant ecological flexibility we used the 

method proposed by Eberhart and Russell, which al-

lows to evaluate the flexibility by linear regression 

coefficient (bi) by the average square (dispersion) 

deviations from linear regression (Si2) (Eberhart, 

Russel, 1966). 

Experimental data was processed by methods of 

correlation analysis using the program 

STATGRAPHICS Centurion XV. 

 

Results and discussion 

Our research has shown that during diagnosing 

kiwi cultivars we should consider the presence of lay-

ers in plants (it is necessary to select leaves from the 

middle layer) and location of leaves among inflo-

rescence and fruits. This is due to the fact that leaves 

located near fruits subject to the rule of hierarchical 

subordination and are characterized by high stability 

of physiological and biochemical parameters. At the 

same time, high lability of parameters is recorded in 

leaves situated in unfertile shoots far from fruits. 

Thus, a leaf, located in unfertile shoots should be con-

sidered as an indicating body to diagnose kiwi crop by 

physiological and biochemical parameters. 

Having studied pigment apparatus in Actinidia 

deliciosa, we determined the dynamic nature of chlo-

rophyll (a + b) and carotenoid accumulation, which 

clearly responds to changes in hydrothermal growth 

conditions. In general, during the growing season 

leaves significantly accumulate green photosynthetic 

pigments, thus, the highest content of chlorophylls is 

recorded in August ï 2.026 mg/g. Increased accumula-

tion of carotenoids was also observed in August 

(0.982 mg/g), which is associated with drought period 

(Figure 1). 

 

 
Figure 1: Dynamics of accumulation of photosynthetic pigments in A. deliciosa leaves 

 

As we know carotenoids perform photoprotective 

function in plant protection reactions (protect the reac-

tion centre from powerful energy flows at high light 

intensities and stabilize lipid phase of thylakoid mem-

branes, protecting it from peroxidation), therefore, 

increased accumulation of carotenoids in adverse 

growing conditions is necessary for plants so that they 

could stimulate adaptive responses and reduce overall 

stress in plants (Taran, 1999; Udovenko, 1995, Us-

manov at al., 2001; Belous, 2006; Yamasaki at al., 

2002). 

The accumulation of synthetic pigments in Acti-

nidia is not the same among cultivars, as a result of 

which we investigated the content of chlorophyll and 

the carotenoids in leaves of different cvs. 

We investigated the proportion of chlorophylls 

and carotenoids in the leaves of kiwi fruit plants of 

different varieties. The studies revealed significant 

differences between the pigment systems of A. deli-

ciosa sorts. So, 'Monti' is characterized by 1.5 timeôs 

lower proportion of chlorophylls and carotenoids re-

garding to the check variety, 'Hayward' (Table 1). 

Table 1 

Content of photosynthetic pigments (mg / g) in the A. deliciosa leaves 

Varieties Ɇchlor. Ɇ car. Ch.ʘ/ʉh.ʚ Ɇchlor./Ɇcar. 

'Hayward' 2.051Ñ0.13 1.017Ñ0.06 1.436Ñ0.16 2.036Ñ0.09 

'Monti' 1.232Ñ0.09 0.645Ñ0.03 1.862Ñ0.13 1.913Ñ0.18 

'Allison' 1.968Ñ0.17 0.949Ñ0.07 1.808Ñ0.01 2.072Ñ0.06 

'Bruno' 1.624Ñ0.05 0.788Ñ0.05 1.599Ñ0.09 2.065Ñ0.07 

LSD05 0.19 0.10 0.27 0.22 
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Proportion of pigments in plants depends not on-

ly on genotypic characteristics, but also on the grow-

ing conditions (Table 2).  

Table 2 

Characteristic of the pigment apparatus formation (mg / g) of kiwi fruit's leaves during the growing sea-

son, average 3 years 

Indicators May  June August September 

Ɇ chlorophylls 1.58 1.84 2.03 1.59 

Ɇ carotenoids 0.72 0.76 0.98 0.78 

Ch.ʘ/ʉh.ʚ 1.74 1.48 1.45 1.62 

Ɇchlor./Ɇcar. 2.32 2.59 2.06 2.03 

 

As we know, not only proportion of pigment is 

important, but also their correlation ï depending on 

correlation between chlorophyll "a" and chlorophyll 

"b" we can define shade tolerance of plant (Alechina, 

2005; Usmanov at el., 2001; Klemeshova K.V., Bel-

ous O.G., 2013). Despite the fact that the kiwi fruit 

crop is cultivated in our region in the open air, during 

the growing season there takes place shadowing of 

plants. According to Table 1, we can conclude that the 

most light-requiring variety of Actinidia deliciosa is 

'Monti', the most shade-requiring variety is 'Hayward'.  

An important characteristic of the pigment com-

plex is the correlation between chlorophylls and carot-

enoids. It is known that it varies widely and, as the 

previous factor, is determined by light conditions and 

indicates the degree of plants adaptation to adverse 

conditions. The lower is the correlation ï the higher is 

plants resistance (Alechina, 2005; Belous, 2006; Us-

manov at al., 2001; Tutberidze TS.V, Belous ʆ.G, 

2014). The minimum value of correlation between 

chlorophylls and carotenoids is observed in 'Monti' 

variety, maximum value ï in 'Allison' variety. 

Quantitative composition of photosynthetic pig-

ments in the plants leaves depends on many factors: 

for example, the biological characteristics of plants 

concerned with the structural organization of leaves, 

their thickness and area, specific surface area, etc. 

According the size of leaf blade kiwi fruit can be clas-

sified as leaf-bearing plant with simple leaves of aver-

age size. Influence of weather conditions on the 

changes in A. deliciosa assimilation apparatus was 

evaluated for the most common variety 'Hayward'. 

During the growing season we have registered an in-

crease in leaf area: from 9.26 cm2 at the beginning of 

vegetation to 15.99 cm2 at the end of vegetation. And 

the dynamics of the leaf area growth depended on the 

weather conditions of an actual month. During the 

months with favorable climatic conditions (May, 

June) the growth of leaf apparatus was occurring more 

rapidly than in months with water stress (July).  

As a result of studies based on experimental data 

the average negative correlation between irradiance 

and leaf blade area is found out (correlation -0.77), 

and there are revealed trends of negative correlation 

between leaf blade area and illuminance (correlation -

0.55) and of positive dependence on relative humidity 

(correlation 0.50) 

Calculated coefficients of pair correlation, be-

tween climatic factors and the proportion of photosyn-

thetic pigment, based on experimental data (Table 3).  

Table 3 

Coefficients of pair correlation (r) for general diagnosis of crop 

Coefficient of pair correla-

tion (r) 
T, Áʉ 

Illumination, 

lux 

PAR, 

mcw/m2 
Humidity, % 

Ɇ chlorophylls , mg/g 0.77 0.99 0.88 -0.41 

Ɇ carotenoids , mg/g 0.79 0.98 0.86 -0.38 

Ch.ʘ/ʉh.ʚ -0.72 0.04 0.39 -0.86 

Ɇchlor./Ɇcar. -0.99 0.78 -0.51 -0.11 

 

The data presented in Table 3 show that the 

strongest positive correlation was recorded between 

the content of photosynthetic pigments and such abiot-

ic factors as air temperature (r = 0.77-0.79), lightning 

(r = 0.99-0.98 ) and the value of photosynthetically 

active radiation (PAR) - (r = 0.86-0.88). At the same 

time, there is a strong correlation between abiotic fac-

tors and calculated indicators of plant resistance to 

stressors (Ɇchlor. / Ɇcar.), capacity of pigment system 

and plants are response to light level (ʉʘ/ʉʚ). 

When we know the reaction of the basic physio-

logical characteristics to abiotic factors, especially 

closely connected with assimilation potential, it be-

comes possible to predict the expected properties in 

cvs. In this regard, we determined ecological flexibil-

ity in characteristics such as amount of chlorophyll 

and carotenoids, depending on A. deliciosa cvs. The 

analysis of ecological flexibility in both groups of 

photosynthetic pigments showed that in Monty cv. 

changes of photosynthetic potential correspond to the 

variation of temperature conditions; concerning the 

analysis of carotenoids accumulation - it is cv. Bruno. 

The coefficients of linear regression in cv. Allison are 

greater than one, indicating a significant increase in 

pigments only influenced by improving the thermal 

conditions of cultivation. 

Concerning lightning factor, such parameter as 

the value of chlorophyll accumulation (a + b) (respon-

sible for synthetic processes) is more adapted to the 

given conditions for cultivating cv. Hayward, while 

cv. Monty shows high ecological flexibility in relation 

to the accumulation of carotenoids, which is promis-

ing for its adaptability. This is indicated by the high 

value of linear regression coefficient, which is several 
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times greater than one. Poor response to changing 

humidity was recorded in the accumulation of pig-

ments (cv. Ellison). 

Analysis of the obtained dispersion values indi-

cates low stability of indicator of pigment system ca-

pacity in almost all the studied cvs., which confirms 

the variability and flexibility of the characteristics 

under abiotic factors. 

In general, taking into account our research of 

pigment system capacity in kiwifruit, it can be con-

cluded that cvs. Allison, Bruno and Hayward (control) 

show considerable unstable response to agro-climatic 

conditions, indicated by the highest coefficients of 

mean square (dispersion) deviations from regression 

line. This allows us to classify them as environmental-

ly unsustainable cvs. While Monty had minimal dis-

persion of chlorophyll accumulation factor in all abi-

otic factors (bi = 42.8; 7982.6; 173.0), which indicates 

the stability of this trait, while the factor of carote-

noids accumulation is sufficiently flexible (bi = 

126.02; 126.02; 230.69). 

 

Conclusions  

Varieties of A. deliciosa differently react to the il-

lumination and the solar radiation influx to their sur-

face, in particular, to the leaf apparatus. It is estab-

lished that the chlorophyll concentration per unit fresh 

weight of A. deliciosa plants in subtropical area of 

Krasnodar region varies from 1.23 to 2.05 mg/g. High 

levels of carotenoids ï from 0.65 mg/g to 1.02 mg/g 

and the high ratio of the green pigments to carotenoids 

are characteristic for all the studied varieties. Higher 

amount of carotenoid pigments indicates kiwi fruit 

adaptation to environmental conditions, which are 

characterized by increased illumination and drought 

during vegetation.  

The most resistant variety due the photosynthetic 

pigments concentration in the humid subtropical zone 

of Russia is the variety of kiwi fruit 'Monti', the most 

fickle is the variety 'Hayward'. 

Qualitative and quantitative contents of the pig-

ment complex are in close correlation with abiotic 

environmental factors.  

The results of assessing ecological flexibility and 

stability of A. deliciosa cvs. are according to basic 

parameters of pigment system capacity, and on the 

basis of computational model, showed complete ad-

herence to changing conditions in such cvs. as Ally-

son, Hayward (control) and Bruno, which indicates 

their instability to abiotic factors; as for Monti, it is 

proved to be promising and adaptive to stress condi-

tions of the growing season. 
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ɸʅʅʆʊɸʎʀʗ 

ɹʘʢʪʝʨʠʦʮʠʥʳ ʣʘʢʪʦʙʘʢʝʪʨʠʡ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʥʠ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʢʦʥʩʝʨʚʘʥʪʦʚ ʜʣʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʠʟʫʯʝʥʠʝ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʝʥʥʳʡ ʠʥʪʝʨʝʩ. ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʰʪʘʤʤʘ, 

ʷʚʣʷʶʱʝʛʦʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʥʘʨʘʙʦʪʢʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʝʣʠ 

ʠʟʫʯʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʨʦʩʪʘ ʙʠʦʤʘʩʩʳ ʧʷʪʠ ʰʪʘʤʤʦʚ ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʠ-

ʚʠʨʦʚʘʥʠʷ, ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʣʠ ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ ʯʣʝʥʦʚ ʧʦʧʫʣʷʮʠʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʧʨʠ ʧʦʤʦʱʠ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʫ ʰʪʘʤʤʘ Lactobacillus delbrueckii ɺ2455 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʤʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦ ʵʪʦʪ ʰʪʘʤʤ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʨʘʙʦʪʢʠ ʙʘʢʪʝʨʠʦʮʠʥʦʚ. 

ABSTRACT 

Bacteriocins of lactic acid bacteria exhibit high antimicrobial activity, they can be used for the produc-

tion of antibiotics and food preservatives. In this regard, the studying of lactic acid bacteria bacteriocins 

has particular interest. In order to determine the strain, which is the most promising for production of bacte-

riocins, we conducted a study of the dependence of biomass growth for five strains of lactobacilli on the 

duration of the cultivation and also determined the number of deaths of members of the population at a time 

with the help of mathematical modeling. This allowed to determine that the strain Lactobacillus delbrueckii 

V2455 has the lowest rate of cell death and therefore that this strain is the most promising for further stud-

ies for optimization of the bacteriocins synthesis. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʙʘʢʪʝʨʠʦʮʠʥʳ, ʣʘʢʪʦʙʘʢʪʝʨʠʠ, ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

Keywords: mathematical modeling, bacteriocins, lactic acid bacteria, duration of cultivation 

 

ɹʘʢʪʝʨʠʦʮʠʥʳ ï ʵʪʦ ʛʝʪʝʨʦʛʝʥʥʳʝ ʘʥʪʠʙʘʢʪʝ-

ʨʠʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ ʫʨʦʚʥʶ 

ʘʢʪʠʚʥʦʩʪʠ, ʩʧʝʢʪʨʫ ʠ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ, ʤʦʣʝ-

ʢʫʣʷʨʥʦʡ ʤʘʩʩʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ. 

ʆʩʥʦʚʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʯʘʩʪʴʶ ʚʩʝʭ ʙʘʢ-

ʪʝʨʠʦʮʠʥʦʚ ʷʚʣʷʝʪʩʷ ʙʝʣʢʦʚʳʡ ʢʦʤʧʦʥʝʥʪ [1]. ʄʝ-

ʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʦʩʥʦʚʘʥ ʥʘ ʦʙʨʘʟʦ-

ʚʘʥʠʠ ʧʦʨ ʚ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʝ ʠ ʥʘʨʫʰʝʥʠʠ ʤʝʤ-

ʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʴ ʢʣʝʪʦʢ. 

ɹʘʢʪʝʨʠʦʮʠʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʰʪʘʤ-

ʤʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʦʜʘʚ-

ʣʷʶʪ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ, ʷʚʣʷʶʪ-

ʩʷ ʨʦʜʩʪʚʝʥʥʳʤʠ ʩʦ ʰʪʘʤʤʦʤ-ʧʨʦʜʫʮʝʥʪʦʤ [2,3]. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʦʪʙʦʨʘ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʥʘ ʦʩʥʦʚʝ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʚʝʣʠ 

ʧʨʦʙʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʪʨʝʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ: Lactobacillus delbrueckii ɺ2455, Lactoba-

cillus paracasei ɺ2430, Lactobacillus plantarum 

ɺ884, Lactobacillus delbrueckii ɺ3964, Lactobacillus 

plantarum ɺ2353. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝ-

ʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʰʪʘʤʤʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʪʝʯʝʥʠʝ 72 ʯʘʩʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ MRS (ʙʘʢʪʦʧʝʧʪʦʥ ï 10,0 ʛ/ʣ; ʤʷʩʥʦʡ ʵʢʩ-

ʪʨʘʢʪ ï 10,0 ʛ/ʣ; ʜʨʦʞʞʝʚʦʡ ʵʢʩʪʨʘʢʪ ï 5,0 ʛ/ʣ; 

ʛʣʶʢʦʟʘ ï 20,0 ʛ/ʣ; ʪʚʠʥ ï 1,0 ʛ/ʣ; ʘʤʤʦʥʠʡ ʣʠʤʦʥ-

ʥʦʢʠʩʣʳʡ ï 2,0 ʛ/ʣ; ʥʘʪʨʠʡ ʫʢʩʫʩʥʦʢʠʩʣʳʡ ï 5,0 

ʛ/ʣ; ʛʠʜʨʦʬʦʩʬʘʪ ʥʘʪʨʠʷ ï 2,0 ʛ/ʣ; ʤʘʛʥʠʡ ʩʝʨʥʦ-

ʢʠʩʣʳʡ 7ïʚʦʜʥʳʡ ï 0,1 ʛ/ʣ; ʤʘʨʛʘʥʝʮ ʩʝʨʥʦʢʠʩʣʳʡ 

5ïʚʦʜʥʳʡ ï 0,05 ʛ/ʣ).  

ʂʦʥʮʝʥʪʨʘʮʠʶ ʙʠʦʤʘʩʩʳ ʠʟʤʝʨʷʣʠ ʥʘ ʩʧʝʢ-

ʪʨʦʬʦʪʦʤʝʪʨʝ UV-1800 (Shimadzu, ʗʧʦʥʠʷ) ʧʦ 

ʧʦʛʣʦʱʝʥʠʶ ʩʚʝʪʘ ʧʨʠ 595 ʥʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʝʨʝʨʘʩʯʸʪʦʤ ʥʘ ʚʝʩ ʩʫʭʦʡ ʙʠʦʤʘʩʩʳ. ɹʠʦʤʘʩʩʫ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʢʣʝʪʦʢ ʠʟʤʝʨʷʣʠ ʚʝʩʦʚʳʤ ʤʝʪʦ-

ʜʦʤ. ʂʣʝʪʢʠ ʦʩʘʞʜʘʣʠ ʥʘ ʬʠʣʴʪʨʘʭ ɹʫʧʨʦʛ 

(ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʢʠʧʷʯʸʥʥʳʭ) ʩ ʨʘʟʤʝʨʦʤ 

ʧʦʨ 0,24 ʤʢʤ, ʧʨʦʤʳʚʘʣʠ, ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ 80Áʉ 

ʠ ʚʟʚʝʰʠʚʘʣʠ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʤʠʢʨʦʙʥʦʛʦ ʢʫʣʴʪʠʚʠ-

ʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʦʮʝʩʩ ʨʦʞʜʝʥʠʷ ʠ ʛʠʙʝʣʠ 

[4,5], ʧʦʟʚʦʣʷʶʱʠʡ ʫʯʝʩʪʴ ʠ ʨʦʞʜʝʥʠʝ, ʠ ʛʠʙʝʣʴ ʯʣʝ-

ʥʦʚ ʧʦʧʫʣʷʮʠʠ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʡ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʝ ʦʞʠʜʘʥʠʝ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) )(tM i  ʩʣʫʯʘʡʥʦʡ 

ʚʝʣʠʯʠʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʯʠʩʣʦ ʯʣʝʥʦʚ ʢʫʣʴʪʠ-
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ʚʠʨʫʝʤʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʧʨʠ ʫʩʣʦ-

ʚʠʠ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʭ ʯʠʩʣʦ ʙʳʣʦ 

iM i =)0( , ʠ ʜʠʩʧʝʨʩʠʷ )(tDi , 0)0( =iD , 

),0[ ¤Ít , ... ,2 ,1 ,0=i .  

ʇʨʦʮʝʩʩ ʙʠʦʩʠʥʪʝʟʘ ʟʘʚʠʩʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ, ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʰʪʘʤʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʫʩʣʦʚʠʡ ʝʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ; ʛʠʙʝʣʴ ʯʣʝʥʦʚ ʧʦ-

ʧʫʣʷʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʢ ʚʥʫʪʨʝʥ-

ʥʠʭ, ʪʘʢ ʠ ʚʥʝʰʥʠʭ ʩʠʣ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘ-

ʝʪʩʷ, ʧʨʘʢʪʠʯʝʩʢʠ, ʩ ʥʘʯʘʣʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʇʦ-

ʵʪʦʤʫ ʚʝʩʴ ʧʨʦʮʝʩʩ ʙʠʦʢʠʥʝʪʠʢʠ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʦʪʦʢʦʚ 

ʠʣʠ ʩʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʪʦʜʘʤʠ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʠ ʩʣʫʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ [4, 6, 7, 8, 9]. 

ʈʘʙʦʪʫ ʬʝʨʤʝʥʪʝʨʘ (ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʙʠʦʤʘʩ-

ʩʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ) ʨʘʩʩʤʦʪʨʝʣʠ ʢʘʢ ʥʝʠʩʩʷʢʘʝ-

ʤʳʡ ʠʩʪʦʯʥʠʢ ʧʦʩʪʫʧʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ (ʨʦʞʜʝʥʠʝ 

ʯʣʝʥʦʚ ʧʦʧʫʣʷʮʠʠ), ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʧʘʨʘʤʝʪʨʦʤ 

m. ɻʠʙʝʣʴ ʯʣʝʥʦʚ ʧʦʧʫʣʷʮʠʠ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʦʙʩʣʫ-
ʞʠʚʘʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʤ ʧʘʨʘʤʝʪ-

ʨʦʤ l. 
ʋʨʘʚʥʝʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʜʦʧʫʩʪʠʤʦʝ ʦʪʢʣʦ-

ʥʝʥʠʝ ʦʪ ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʤʘʩʩʳ, ʠʤʝʝʪ 
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 (1) 

ʛʜʝ Xm  ʠ Xl  - ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʞʜʝʥʠʷ ʠ 

ʛʠʙʝʣʠ ʧʦʧʫʣʷʮʠʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʩ ʨʘʟʤʝʨʥʦ-

ʩʪʴʶ ʛ/(ʣÖʯ); 0t  - ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʚ ʢʦʪʦʨʦʤ ʟʘ-

ʢʘʥʯʠʚʘʝʪʩʷ ʣʘʛ-ʬʘʟʘ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʥʘʯʠʥʘʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ 

ʬʘʟʘ. ɼʣʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʠʤ 

ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ 0t , ʩ ʢʦʪʦʨʳʭ ʥʘʯʠʥʘʝʪʩʷ ʨʦʩʪ 
ʯʠʩʣʘ ʯʣʝʥʦʚ ʧʦʧʫʣʷʮʠʠ, ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʛʠ-

ʙʝʣʴ ʯʣʝʥʦʚ ʧʦʧʫʣʷʮʠʠ ʥʘʯʠʥʘʝʪʩʷ ʚ t1, ʩʣʝʜʫʶ-

ʱʠʡ ʧʦ ʟʘʙʦʨʫ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ ʯʣʝʥʦʚ ʧʦʧʫʣʷʮʠʠ ʠʩʧʦʣʴʟʫʝʤ 

ʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʫʶ (ʪʘʙʣʠʮʘ 1). ʈʘʥʝʝ ʚʳʯʠʩ-

ʣʠʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʯʠʩʣʘ ʧʦʧʫʣʷʮʠʠ: 

0)(
0

XttM XX +Ö=m . (2) 

ʈʘʚʝʥʩʪʚʦ (2) ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʟʨʘʩʪʘʶʱʫʶ 

ʣʠʥʝʡʥʫʶ ʬʫʥʢʮʠʶ, ʧʦʵʪʦʤʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ Xm  ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʫʨʘʚʥʝʥʠʝʤ ʧʨʷ-

ʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʚʝ ʪʦʯʢʠ, ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ )( 00 tXX = . ʀʟ ʤʥʦʞʝʩʪʚʘ ʧʨʷʤʳʭ, ʧʨʦʭʦ-

ʜʷʱʠʭ ʯʝʨʝʟ ʪʦʯʢʠ (ʠʥʪʝʨʚʘʣ ],[ 10 tt  ʩʦʦʪʚʝʪʩʪʚʫ-

ʝʪ ʬʘʟʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʨʦʩʪʘ), ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʙʝʨʝʤ ʪʫ ʧʨʷʤʫʶ, ʫ ʢʦʪʦʨʦʡ 

ʥʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʚʦʟʨʘʩʪʘʥʠʷ, ʪ.ʝ. ʙʦʣʴʰʠʡ 

ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ. ʋʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʪʦʡ 

ʧʨʷʤʦʡ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʘʨʘʤʝʪʨ Xm .  

ʉʨʘʚʥʠʚʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ 

ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ )(
0

tM X , ʦʧʨʝʜʝʣʠʤ ʩʨʝʜʥʝʝ 

ʦʪʢʣʦʥʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʪ t0 ʜʦ t1 

ʯʘʩʦʚ. ʋʯʠʪʳʚʘʷ, ʯʪʦ Xl  ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʧʦ-

ʛʠʙʰʠʭ ʯʣʝʥʦʚ ʧʦʧʫʣʷʮʠʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, 

ʚʳʯʠʩʣʠʣʠ ʝʛʦ ʟʥʘʯʝʥʠʝ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʢ ʜʣʠʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʠʥʪʝʨʚʘʣʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ,  

ʠʟʫʯʘʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʐʪʘʤʤʳ t0 Xm  

ɺ2455 23 0,215 

ɺ2430 23 0,343 

ɺ884 23 0,434 

B3964 24 0,142 

B2353 6 0,180 

ʊʘʙʣʠʮʘ 2 

ʇʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ  

ʚʳʜʝʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʐʪʘʤʤʳ Xm  t0 Xl  XX lm /
 

ɺ884 0,434 23 0,265 1,636 

ɺ2430 0,343 23 0,220 1,561 

ɺ2455 0,215 23 0,120 1,789 

B2353 0,180 28 0,110 1,309 

B3964 0,142 24 0,243 0,585 
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ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 1 ï 5. ʇʨʠ ʥʘʡʜʝʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʘʨʘ-

ʤʝʪʨʦʚ Xm , Xl , ʦʰʠʙʢʘ ʨʘʩʯʝʪʘ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 

10%, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪ-

ʢʣʦʥʝʥʠʷ )(tD  ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʥʪʝʨ-

ʚʘʣ, ʚ ʢʦʪʦʨʳʡ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʣʠʟʢʦʡ ʢ 1, ʙʫʜʫʪ 

ʧʦʧʘʜʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʙʠʦʤʘʩʩʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ ʧʦʚʪʦʨʥʳʭ 

ʩʝʨʠʷʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ. 

 

 
ʈʠʩʫʥʦʢ 1 

ɿʘʚʠʩʠʤʦʩʪʴ ʙʠʦʤʘʩʩʳ ʰʪʘʤʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ɺ884 ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 1 ï 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, 2 ï )(tX , 3, 4 ï )()( tDtX °  

 

 

 

 
ʈʠʩʫʥʦʢ 2 

ɿʘʚʠʩʠʤʦʩʪʴ ʙʠʦʤʘʩʩʳ ʰʪʘʤʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ɺ24330 ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 1 ï 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, 2 ï )(tX , 3, 4 ï )()( tDtX °  
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ʈʠʩʫʥʦʢ 3 

ɿʘʚʠʩʠʤʦʩʪʴ ʙʠʦʤʘʩʩʳ ʰʪʘʤʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ɺ2455 ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 1 ï 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, 2 ï )(tX , 3, 4 ï )()( tDtX °  

 

 

 
ʈʠʩʫʥʦʢ 4 

ɿʘʚʠʩʠʤʦʩʪʴ ʙʠʦʤʘʩʩʳ ʰʪʘʤʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ɺ2453 ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 1 ï 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, 2 ï )(tX , 3, 4 ï )()( tDtX °  
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ʈʠʩʫʥʦʢ 5 

ɿʘʚʠʩʠʤʦʩʪʴ ʙʠʦʤʘʩʩʳ ʰʪʘʤʤʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ɺ3964 ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 1 ï 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, 2 ï )(tX , 3, 4 ï )()( tDtX °  

 

ʉʠʥʪʝʟ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʢʣʝʪʦʢ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʙʘʢʪʝʨʠʦʮʠʥʦʚ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʫʚʝʣʠʯʝ-

ʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠʠ ʙʠʦʤʘʩʩʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʩ-

ʩʣʝʜʦʚʘʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʠʨʦʩʪʘ ʙʠʦʤʘʩʩʳ ʠ ʩʢʦ-

ʨʦʩʪʴ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʫ ʧʷʪʠ ʰʪʘʤʤʦʚ 

ʣʘʢʪʦʙʘʢʪʝʨʠʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙ-

ʥʘʨʫʞʠʣʠ, ʯʪʦ ʠʟ ʧʷʪʠ ʢʫʣʴʪʫʨ, ʥʘʠʙʦʣʴʰʘʷ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʰʪʘʤʤʦʚ B2455, 

B884, B2430. ʅʘʠʤʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ ʛʠʙʝʣʠ 

ʯʣʝʥʦʚ ʧʦʧʫʣʷʮʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ ʢʫʣʴʪʠʚʠ-

ʨʦʚʘʥʠʠ ʰʪʘʤʤʘ B2455, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʰʪʘʤ-

ʤʦʚ B2455, B884, B2430 ʥʘʙʣʶʜʘʣʩʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ ʛʠʙʝʣʠ ʢʣʝʪʦʢ. ʆʩ-

ʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʦʤ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʣʠ ʰʪʘʤʤʳ B2455, B884, 

B2430, ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʙʘʢʪʝʨʠʦʮʠʥʦʚ. 
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ɸʅʅʆʊɸʎʀʗ 

ʄʝʪʦʜʘʤʠ ʠʟʤʝʨʝʥʠʷ ʠʤʧʫʣʴʩʥʦʡ ʘʤʧʣʠʪʫʜʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʣʠʩʪʴʝʚ 

ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʜʝʨʝʚʴʝʚ ʂʦʣʴʩʢʦʡ ʩʫʙʘʨʢʪʠ-

ʢʠ ʚ ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʩʝʟʦʥʝ 2016 ʛʦʜʘ. ʈʝʟʢʠʡ ʨʦʩʪ ʚʝʩʝʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʫʩʢʦʨʠʣ ʥʘʩʪʫʧʣʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʠ 

ʬʦʨʩʠʨʦʚʘʣ ʬʦʪʦʩʠʥʪʝʟ ʣʠʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʮʠʢʣʠʯʥʦʡ ʝʛʦ ʜʠʥʘʤʠʢʝ ʠ ʚʟʘʠʤʥʦʡ ʩʠʥʭʨʦ-

ʥʠʟʘʮʠʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʠ ʣʠʩʪʴʝʚ ʢʨʦʥʳ. ɺʳʩʦʢʘʷ ʚʝʩʝʥʥʷʷ ʩʠʥʭʨʦʥʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʘ ʪʘʢʞʝ 

ʤʝʞʜʫ ʙʣʠʟʢʦ ʨʘʩʪʫʱʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʨʘʟʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʩ ʙʣʠʟʢʠʤʠ ʯʘʩʪʦʪʘʤʠ ʤʥʦʛʦʜʥʝʚʥʦʛʦ 

ʨʠʪʤʘ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʀʥʜʫʮʠʨʦʚʘʥʥʳʝ ʥʝʦʙʳʯʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʜʠʥʘʤʠʢʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʩʚʷʟʘʥʳ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʚʳʛʣʷʜʷʪ ʢʘʢ ʘʜʘʧʪʠʚʥʳʝ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ ʥʘ ʬʣʫʢʪʫʘʮʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʚʦʟʤʦʞʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʥʭʨʦʥʥʦʩʪʠ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʦʡ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ.  

ABSTRACT 

The photosynthetic capacity dynamics features for arboreal trees in Kola Subarctic were studied in terms of 

long-term foliage PAM (Pulse Amplitude Modulated) chlorophyll fluorescence measurements throughout the 

whole vegetation season of 2016th. Unusually high for the region Mayôs temperatures have caused a rush early 

vegetation forcing photosynthesis in deciduous trees and have promoted synchronicity in the studied tree crones 

photosynthetic capacity multi-diurnal change. The spring synchronicity was discovered also between neighbor-

ing trees of various species with close frequencies in their photosynthetic activity multi-diurnal rhythms. The 

founded mutually coordinated photosynthetic dynamics in deciduous species is presumably related to plant re-

sistance physiological mechanisms and appears as adaptive reaction on climatic change. The results reveal the 

possible physiological mechanisms underlying large distance synchronicity found in extent woody stands pre-

sumably provoked by the global biosphere changes.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʤʘʪ, ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʬʦʪʦʩʠʥʪʝʟ, ʠʤʧʫʣʴʩʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʭʣʦʨʦ-

ʬʠʣʣʘ, ʩʫʙʘʨʢʪʠʢʘ, ʩʠʥʭʨʦʥʥʦʩʪʴ  

Keywords: global changes, photosynthesis, chlorophyll PAM fluorescence, Subarctic, synchronicity  

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʙʠʦʩʬʝʨ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʪʨʝʥʜʘʤʠ ʦʢʘʟʳʚʘʶʪ ʤʥʦʛʦʦʙʨʘʟʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʣʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʝʚʝʨʘ, ʵʪʦ 

ʚʣʠʷʥʠʝ ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦ. ʃʝʩʘ 

ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʫʛʣʝʨʦʜʥʦʤ ʙʘʣʘʥʩʝ ʘʪ-

ʤʦʩʬʝʨʳ, ʧʦʜʜʝʨʞʠʚʘʷ ʝʝ ʦʙʱʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʨʘʩʪʝʥʠʷ ʧʦʜ-

ʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ 

ʩʨʝʜʳ, ʦʙʥʘʨʫʞʠʚʘʷ ʧʨʠ ʵʪʦʤ ʥʝʥʘʙʣʶʜʘʝʤʳʝ ʨʘ-

ʥʝʝ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʣʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʅʝʜʘʚʥʦ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʩʠʥʭʨʦʥʥʦʩʪʴ ʜʠʥʘʤʠʢʠ ʧʨʠʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʝʨʝ-

ʚʴʝʚ ʫ ʧʨʦʪʷʞʝʥʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ɽʚʨʦʘʟʠʘʪ-

ʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ [1]. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʠʥʭʨʦʥ-

ʥʳʝ ʝʞʝʛʦʜʥʳʝ ʧʨʠʨʦʩʪʳ ʜʨʝʚʝʩʥʳʭ ʢʦʣʝʮ ʥʘ 

ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʜʨʝʚʦʩʪʦʝʚ, ʥʘ ʰʠʨʦʢʦʡ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʦʡ ʰʢʘʣʝ ʜʘʞʝ ʫ ʢʦʥʪʨʘʩʪʥʳʭ, ʦʪ ʙʦʨʝʘʣʴ-

ʥʳʭ ʜʦ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ, ʝʚʨʦʘʟʠʘʪʩʢʠʭ ʙʠʦ-

ʤʦʚ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʷʚʣʝʥʠʷ ʦʙʲ-

ʷʩʥʷʶʪ ʧʨʦʜʫʢʪʠʚʥʫʶ ʩʠʥʭʨʦʥʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳ-

ʤʠ ʪʨʝʥʜʘʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʌʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʥʝʦʙʳʯ-

ʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʧʘʪʪʝʨʥʳ ʣʝʩʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥ-

ʜʠʢʘʪʦʨʘʤʠ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʚ ʩʫʙʢʦʥʪʠʥʝʥ-

ʪʘʣʴʥʳʭ ʤʘʩʰʪʘʙʘʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʩʠʩʪʝʤʳ 

ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʪʜʘʣʝʥʥʳʭ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʇʦʵʪʦʤʫ ʨʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦ-

ʨʠʥʛ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʘʩʩʠʤʠʣʷʮʠ-

ʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʚʠʜʦʚ ʥʘ ʨʘʟ-

ʥʳʭ ʰʠʨʦʪʘʭ ʠ ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʝʟʦʥʥʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝ-
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ʢʦʪʦʨʳʭ ʠʥʜʠʢʘʪʦʨʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠ ʦʢʫʣʴ-

ʪʫʨʝʥʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʚʝʨʘ ʈʦʩ-

ʩʠʠ ʚʝʩʥʦʡ-ʦʩʝʥʴʶ 2016 ʛʦʜʘ ʥʝʠʥʚʘʟʠʚʥʳʤʠ, ʦʧ-

ʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʠʥʜʠʢʘʪʦʨʥʳʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʨʘʟ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʘʙʦʨʠʛʝʥʥʳʝ ʣʝ-

ʩʦʦʙʨʘʟʫʶʱʠʝ ʚʠʜʳ: ʨʘʩʪʝʥʠʷ ʦʩʠʥʳ Populus 

tremula L., ʙʝʨʸʟʳ Betula pendula Roth. ʌʠʟʠʦʣʦʛʠ-

ʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

ʣʠʩʪʴʝʚ ʦʧʨʝʜʝʣʷʣʠ, ʠʟʤʝʨʷʷ ʠʭ ʩʦʙʩʪʚʝʥʥʫʶ ʠʣʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʩʚʝʪʦʜʠʦʜʘʤʠ ʠʤ-

ʧʫʣʴʩʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʫʶ ʬʣʫʦʨʝʩʮʝʥʮʠʶ. ɸʥʘʣʠ-

ʟʠʨʦʚʘʣʠ ʝʸ ʜʦʣʶ Y(II), ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʬʦʪʦʩʠ-

ʩʪʝʤʦʡ II  (ʌʉ II). Y(II ) = Fvô/Fmô, ʛʜʝ Fvô = Fmô ï 

Foô ï ʧʝʨʝʤʝʥʥʘʷ, Foô ï ʤʠʥʠʤʘʣʴʥʘʷ, Fmô ï ʤʘʢ-

ʩʠʤʘʣʴʥʘʷ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʠʨʫʶ-

ʱʝʛʦ ʦʩʚʝʱʝʥʠʷ. Y(II) ʦʪʨʘʞʘʝʪ ʜʦʣʶ ʵʥʝʨʛʠʠ ʚʦʟ-

ʙʫʞʜʸʥʥʳʭ ʨʝʘʢʮʠʦʥʥʳʭ ʮʝʥʪʨʦʚ, ʨʘʩʭʦʜʦʚʘʥʥʫʶ 

ʥʘ ʬʦʪʦʭʠʤʠʯʝʩʢʫʶ ʢʦʥʚʝʨʩʠʶ, ʢʦʪʦʨʘʷ ʙʣʠʟʢʘ ʢ 

ʩʨʝʜʥʝʤʫ ʢʚʘʥʪʦʚʦʤʫ ʚʳʭʦʜʫ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʟʘʚʠ-

ʩʠʪ ʦʪ ʩʚʝʪʦʚʳʭ ʫʩʣʦʚʠʡ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʪʘʢʞʝ 

ʥʦʨʤʠʨʦʚʘʥʥʫʶ ʧʝʨʝʤʝʥʥʫʶ ʬʣʫʦʨʝʩʮʝʥʮʠʶ 

Fv/Fm, ʢʦʛʜʘ ʧʝʨʝʤʝʥʥʫʶ ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʤʠʩ-

ʩʠʠ ʠʟʤʝʨʷʣʠ ʚʝʯʝʨʦʤ ʧʦʩʣʝ ʪʝʤʥʦʚʦʡ ʘʜʘʧʪʘʮʠʠ 

[2].  

ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʬʣʫʦʨʠʤʝʪʨʦʤ PAM-

2100, çWALZ, Effetrichè, ʌʈɻ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯ-

ʥʠʢʘ ʘʢʪʠʚʠʨʫʶʱʝʛʦ ʩʚʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʝʪʦʜʠ-

ʦʜ, ʠʟʣʫʯʘʶʱʠʡ ʠʤʧʫʣʴʩʳ ʩʚʝʪʘ: ɚ = 655 ʥʤ, ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʴʶ 3000 ʤʢE/ʤ2 Ŀ ʩ-1, ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

800 ʤʩ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʤʝʨʷʶʱʝʛʦ ʠʤʧʫʣʴʩʥʦʛʦ 

ʩʚʝʪʘ ʯʘʩʪʦʪʦʡ 0,6 ʢɻʮ ʠʣʠ 20 ʢɻʮ ʥʝ ʧʨʝʚʳʰʘʣʘ 5 

ʤʢE/ʤ2 Ŀ ʩ-1. ʅʝʠʥʚʘʟʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʦʙʝʩʧʝʯʠʚʘʣʘ 

ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʌʉɸ ʦʜ-

ʥʠʭ ʠ ʪʝʭ ʞʝ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʚʧʣʦʪʴ ʜʦ ʠʭ 

ʦʧʘʜʝʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘ-

ʥʳ ʨʝʟʫʣʴʪʘʪʳ ʝʞʝʜʥʝʚʥʳʭ ʚʝʯʝʨʥʠʭ ʠʟʤʝʨʝʥʠʡ 

ʧʝʨʝʤʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʪʨʝʭ, ʩʣʫ-

ʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ ʠʥʪʘʢʪʥʳʭ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ 

ʨʘʩʪʝʥʠʷ ʙʝʨʝʟʳ (1-3) ʠ ʪʨʝʭ ï ʦʩʠʥʳ (4-6). ʀʟʤʝ-

ʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚʧʣʦʪʴ ʜʦ ʠʭ ʦʧʘʜʘʥʠʷ, ʜʣʷ ʙʝʨʝ-

ʟʳ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ, ʘ 

ʜʣʷ ʦʩʠʥʳ ï ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ. ʆʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʣʠʩʪʦʧʘʜʘ ʙʝʨʝʟ ʚ 2016 

ʛʦʜʫ ʩʪʘʣʘ ʚʩʧʳʰʢʘ ʛʨʠʙʥʦʡ ʠʥʬʝʢʮʠʠ, ʧʦʷʚʣʝ-

ʥʠʶ ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʠ 

ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʘ ʣʝʪʘ. ɼʣʷ ʤʥʦʛʦʜ-

ʥʝʚʥʦʡ ʜʠʥʘʤʠʢʠ ʧʝʨʝʤʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ, 

ʢʦʪʦʨʘʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʢʦʥ-

ʚʝʨʩʠʠ, ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʮʠʢʣʠʯʥʦʩʪʠ ʠ ʚʟʘʠʤ-

ʥʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʫ ʨʘʟʥʳʭ ʣʠʩʪʴʝʚ 

ʢʨʦʥʳ [3].  

 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʧʝʨʝʤʝʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʪʨʝʭ ʨʘʟʥʳʭ ʣʠʩʪʴʝʚ ʢʨʦʥʳ ʨʘʩʪʝʥʠʡ ʙʝʨʝʟʳ  

(1-3) ʠ ʦʩʠʥʳ (5-6) ʩ 1-ʛʦ ʠʶʣʷ ʧʦ 10 ʩʝʥʪʷʙʨʷ 2016 ʛʦʜʘ 

 

ʂʘʢ ʥʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʨʘʥʝʝ [3,4], ʜʠʥʘʤʠ-

ʢʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʢʣʠʯʥʦʩʪʠ 

ʠʣʠ ʩʪʝʧʝʥʠ ʩʠʥʭʨʦʥʥʦʩʪʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʬʣʫʢ-

ʪʫʘʮʠʷʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝ-

ʜʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʝʩʫʪ ʠʥʬʦʨʤʘʮʠʶ ʠ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ ʦʨʛʘʥʠʟʤʘ ʨʘʩʪʝʥʠʷ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ 

2016 ʛʦʜʘ ʥʘ ɽʚʨʦʧʝʡʩʢʦʤ ʩʝʚʝʨʝ ʥʘʩʪʫʧʠʣ ʨʘʥʴʰʝ 

ʦʙʳʯʥʦʛʦ, ʪʝʧʣʳʝ ʤʘʡʩʢʠʝ ʜʥʠ ʫʩʢʦʨʠʣʠ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʝ ʧʨʦʙʫʞʜʝʥʠʝ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ 

ʚʠʜʦʚ, ʧʦʷʚʣʝʥʠʝ ʣʠʩʪʚʳ ʠ ʥʘʯʘʣʦ ʘʢʪʠʚʥʦʛʦ ʬʦ-

ʪʦʩʠʥʪʝʟʘ. ʂʘʢ ʵʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ? ɺ 

ʩʘʤʦʤ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʥʘʤʠ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 

ʚʳʩʦʢʘʷ ʩʠʥʭʨʦʥʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʨʘʟʥʳʭ ʣʠʩʪʴʝʚ ʢʨʦʥ ʨʘʟʥʳʭ ʚʠʜʦʚ. ʂʦʵʬ-

ʬʠʮʠʝʥʪ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʷʭ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ 30 

ʧʝʨʚʳʝ ʜʥʝʡ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʣʠʩʪʴʝʚ ʜʣʷ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʧʣʘʩʪʠʥʦʢ ʢʘʢʦʡ-ʣʠʙʦ ʢʨʦʥʳ ʤʝʥʷʣʩʷ ʚ 

ʧʝʨʝʜʝʣʘʭ 0, 9 õ 0,95. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʠʶʣʝ ʢʦʨ-

ʨʝʣʷʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʚʧʣʦʪʴ ʜʦ ʦʩʝʥʥʝ-

ʛʦ ʧʦʚʳʰʝʥʠʷ, ʨʠʩ. 2. ʊʘʢʠʝ ʞʝ ʣʝʪʥʠʝ ʩʥʠʞʝʥʠʷ ʠ 

ʦʩʝʥʥʠʝ ʧʦʜʲʝʤʳ ʨʦʙʘʩʪʥʦʩʪʠ ʮʠʢʣʠʯʝʩʢʦʛʦ ʠʟʤʝ-

ʥʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʥʘʤʠ ʙʳʣʠ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʳ ʫ ʨʘʟʥʳʭ ʣʠʩʪʦʧʘʜʥʳʭ ʚʠʜʦʚ ʣʝʩʦʦʙ-

ʨʘʟʫʶʱʠʭ ʜʝʨʝʚʴʝʚ ʂʦʣʴʩʢʦʡ ʩʫʙʘʨʢʪʠʢʠ ʠ ʚ 

ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ [5] 
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ʈʠʩ. 2. ʂʦʵʬʬʠʮʠʝʥʪ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʧʝʨʝʤʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʪʨʝʭ ʨʘʟʥʳʭ ʧʘʨ 

ʣʠʩʪʴʝʚ ʢʨʦʥʳ ʦʩʠʥʳ ʣʝʪʦʤ 2016 ʛʦʜʘ 

 

ɹʦʣʝʝ ʪʦʛʦ, ʥʘʤʠ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʧʝʨʝʢʨʝʩʪ-

ʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʜʠʥʘʤʠʢʠ ʬʦʪʦʩʠʥʪʝʪʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʣʠʟʢʦ ʨʘʩʪʫʱʠʭ ʜʝʨʝʚʴʝʚ ʨʘʟ-

ʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ ʥʘʯʘʣʝ ʣʝʪʘ, ʨʠʩ. 3. 

 

 
ʈʠʩ. 3. ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʜʠʥʘʤʠʢʠ ʧʝʨʝʤʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʜʣʷ ʧʘʨʳ ʩʣʫʯʘʡʥʦ 

ʚʳʙʨʘʥʥʳʭ ʣʠʩʪʴʝʚ ʢʨʦʥ ʨʘʩʪʝʥʠʡ ʙʝʨʝʟʳ ʠ ʦʩʠʥʳ ʚ ʠʶʥʝ 2016 ʛʦʜʘ 

 

ʂʘʢʦʚʳ ʞʝ ʚʦʟʤʦʞʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝ-

ʭʘʥʠʟʤʳ ʚʦʟʤʦʞʥʦʛʦ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʘʩʩʠʤʠʣʷʮʠʦʥʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘ-

ʥʠʟʤʘ ʠ ʦʨʛʘʥʦʚ ʨʘʟʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʜʨʫʛ 

ʥʘ ʜʨʫʛʘ? ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʘʛʝʥʪʦʤ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʤ ʢʘʥʘʣ ʩʠʛʥʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʘ ʦʩʪʘʪʦʯʥʘʷ, ʢʨʘʩʥʘʷ ʬʣʫʦʨʝʩʮʝʥ-

ʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʣʠʩʪʴʝʚ. ɽʸ ʩʣʘʙʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʨʘʩʪʝʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʵʤʠʪʪʝʨʦʚ, ʪʦ ʝʩʪʴ 

ʨʘʟʤʝʨʦʚ ʢʨʦʥ ʜʝʨʝʚʘ ʠ ʧʣʦʪʥʦʩʪʠ ʭʣʦʨʦʧʣʘʩʪʦʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʨʫʢʪʫʨ ʦʪʜʝʣʴʥʦʛʦ ʣʠʩʪʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʣʘʙʦʝ ʠʟʣʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʢʨʦʤʦʣʝ-

ʢʫʣ ʦʪʣʠʯʘʝʪʩʷ ʢʦʛʝʨʝʥʪʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʝ ʩʧʘʜʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩ 

ʨʘʩʩʪʦʷʥʠʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʩʚʝʪʦʚʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ. ɺ ʧʦʣʴʟʫ ʪʘʢʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʛʦ-

ʚʦʨʠʪ ʠ ʦʙʥʘʨʫʞʝʥʥʘʷ ʥʘʤʠ ʩʚʷʟʴ ʩʦʙʩʪʚʝʥʥʦʡ 

çʪʝʤʥʦʚʦʡè ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ Fo ʠʥ-

ʪʘʢʪʥʳʭ ʣʠʩʪʴʝʚ ʩ ʫʨʦʚʥʝʤ ʚʟʘʠʤʥʦʡ ʩʠʥʭʨʦʥʠʟʘ-

ʮʠʠ. ɺ ʥʘʯʘʣʝ ʩʝʟʦʥʘ ʠ ʚ ʢʦʥʮʝ ʥʘʙʣʶʜʘʣʠ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ Fo ʫ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ, ʨʠʩ. 
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ʈʠʩ. 4. ɽʞʝʜʥʝʚʥʳʝ ʚʝʯʝʨʥʠʝ ʠʟʤʝʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʪʝʤʥʦʚʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ʪʨʝʭ 

ʠʥʪʘʢʪʥʳʭ ʣʠʩʪʴʝʚ ʢʨʦʥʳ ʦʩʠʥʳ ʩ 1 ʠʶʥʷ ʧʦ 1 ʩʝʥʪʷʙʨʷ 2016 ʛʦʜʘ 

 

 

 
ʈʠʩ. 5. ʉʧʝʢʪʨ ʯʘʩʪʦʪʥʦʡ ʤʦʱʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʧʝʨʝʤʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʜʣʷ ʪʨʝʭ 

ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ ʣʠʩʪʴʝʚ ʢʨʦʥ ʨʘʩʪʝʥʠʷ ʦʩʠʥʳ ʚ ʠʶʥʝ 2016 ʛʦʜʘ 

 

 
ʈʠʩ. 6. ʉʧʝʢʪʨ ʯʘʩʪʦʪʥʦʡ ʤʦʱʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʧʝʨʝʤʝʥʥʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʭʣʦʨʦʬʠʣʣʘ ʜʣʷ ʪʨʝʭ 

ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ ʣʠʩʪʴʝʚ ʢʨʦʥ ʨʘʩʪʝʥʠʷ ʙʝʨʝʟʳ ʚ ʠʶʥʝ 2016 ʛʦʜʘ 
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ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʠʩʫʥʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʨʦʙʘʩʪ-

ʥʦʩʪʴ (ʩʧʝʢʪʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ) ʮʠʢʣʦʚ ʫ ʨʘʩʪʝʥʠʷ 

ʦʩʠʥʳ ʚʳʰʝ, ʯʝʤ ʫ ʙʝʨʝʟʳ. ʉʦʛʣʘʩʥʦ ʨʘʥʝʝ ʧʦʣʫ-

ʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘ ʨʘʟʥʳʭ ʚʠʜʘʭ ʣʠʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʨʦʙʘʩʪʥʦʩʪʴ ʮʠʢʣʦʚ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʠʤ ʚʳʩʦ-

ʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʪʘʢ ʯʪʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ 

ʠʟ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʙʦʣʝʝ 

ʜʣʠʥʥʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʦʩʠʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʙʝʨʝʟʦʡ [4, 5]. ʀʟ ʦʙʱʝʡ ʪʝʦʨʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʥʝʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ ʪʘʢʞʝ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʮʠʢʣʠʯʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʩʠʩʪʝʤʳ [6]. 

ɸʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʬʣʫʦʨʝʩʮʝʥʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʌʉ II  ʣʠʩʪʴʝʚ ʢ ʘʪʤʦʩʬʝʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ ʩʫʪʦʯʥʳʭ ʠ 

ʜʨʫʛʠʭ ʨʠʪʤʦʚ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʨʘʩʪʝʥʠʡ ʯʘʩʪʠʯʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʜʠʥʘʤʠʢʦʡ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʨʘʜʠʘʮʠʠ ʠ 

ʋʌ ʨʘʜʠʘʮʠʠ [4].  

ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʮʠʢʣʠʯʥʦʩʪʴ ʦʪ-

ʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʧʦʚʳʰʘʝʪ ʠʥʪʝʛʨʘʣʴʥʫʶ ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʨʦ-

ʥʳ ʚ ʮʝʣʦʤ. ʎʠʢʣʠʯʝʩʢʠʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʢʣʦʥʥʳ ʢ ʩʧʦʥʪʘʥʥʦʡ ʩʠʥʭʨʦ-

ʥʠʟʘʮʠʠ [6] ʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʠʟʤʝʥʝʥʠʶ ʪʝʤ-

ʧʝʨʘʪʫʨʳ.  

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʠʟʠʦʣʦʛʦ-

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 

ʵʥʜʦʛʝʥʥʫʶ ʦʢʦʣʦʩʫʪʦʯʥʫʶ ʮʠʢʣʠʯʥʦʩʪʴ ʨʘʟʥʳʭ 

ʵʢʪʦʪʝʨʤʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʵʪʦʛʦ ʨʠʪʤʘ ʢ ʪʝʤʧʝʨʘʪʫʨʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʙʠʦʭʠ-

ʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʪʝʤʧʝʨʘʪʫʨʝ 

ʪʘʢ, ʯʪʦ ʠʭ ʩʢʦʨʦʩʪʴ ʤʝʥʷʝʪʩʷ ʚ 2-3 ʨʘʟʘ ʩ ʠʟʤʝʥʝ-

ʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʢʘʞʜʳʝ 10ʦ, ʪʦ ʝʩʪʴ Q10 = 2-

3, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʮʠʨʢʘʜʥʳʭ ʨʠʪʤʦʚ Q10 ʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 0,8-1,4, ʜʣʷ ʨʘʩʪʝʥʠʷ Arabidopsis ʚ 20-ʪʠ 

ʛʨʘʜʫʩʥʦʤ ʠʥʪʝʨʚʘʣʝ Q10 = 1.0-1,1 [7]. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʯʪʦ ʨʠʪʤʠʯʝʩʢʠʝ ʵʥʜʦ-

ʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʫʪʦʯʥʦʡ ʠʣʠ ʤʥʦ-

ʛʦʜʥʝʚʥʦʡ (ʠʥʬʨʘʜʠʘʥʥʦʡ) ʮʠʢʣʠʯʥʦʩʪʴʶ, ʧʦʚʳ-

ʰʘʶʪ ʦʙʱʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʚʝʨʥʳʭ ʨʘʩʪʝʥʠʡ ʢ 

ʬʣʫʢʪʫʘʮʠʷʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʴʰʫʶ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠʭ ʵʥʜʦʛʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʦʪ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʧʝʨʠʧʝʪʠʡ ʥʝ-

ʫʩʪʦʡʯʠʚʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʇʦʚʳʰʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʫʩʠʣʠ-

ʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʬʣʫʦʨʝʩʮʝʥʮʠʶ 

ʭʣʦʨʦʬʠʣʣʘ, ʢʦʪʦʨʘʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʤ ʘʛʝʥʪʦʤ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

çʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠè, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʚʳʞʠʚʘʥʠʝ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʘ ʠ ʫʩʢʦʨʝʥʥʦ ʤʝ-

ʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  
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ɸʅʆʊɸʎɯʗ 

ɺ ʩʪʘʪʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʽʯʦʢ. ʄʝʪʦʜʠʢʘ ʦʮʽʥʶʚʘʥʥʷ 

ʩʪʘʥʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʟʘʙʝʟʧʝ-

ʯʝʥʦʩʪʽ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʘʭ ʽ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʜʘʩʪʴ ʟʤʦʛʫ 

ʧʨʠʡʥʷʪʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʚ ʛʘʣʫʟʽ ʚʦʜʦʦʭʦʨʦʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ABSTACT 

In the article a new approach to the assessment of surface water river is proposed. Methods of assessment of 

water facilities is based on determining of following indicators: ecological status of surface water, availability of 

water resources and direction of development processes in river basins and rational economic usage of their 

surface. Application of the proposed methodology will allow to adopt science-based management decisions in 

water protection. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʽʯʢʦʚʠʡ ʙʘʩʝʡʥ, ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʜʝʛʨʘʜʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, ʛʽʜʨʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ. 

Keywords: river basins, ecological state, degradation processes, hydrological parameters, nature protection 

mesures. 

 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʠʤʘʛʘʻ ʨʦʟ-

ʨʦʙʢʠ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʦʦʭʦʨʦʥ-

ʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ɽʢʦʣʦʛʽʯʥʝ ʥʦʨʤʫʚʘʥʥʷ ʘʥʪʨʦʧʦ-

ʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʦʪʨʝ-

ʙʫʻ ʫʨʘʭʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʽ ʨʝʛʝʥʝʨʘʮʽʡʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʝʢʦʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʟʘʻʤʦʟ-

ʚ'ʷʟʢʫ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ 

ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʬʦʨʤʫʚʘʥʥʷ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʾʭ ʟʤʽʥʠ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ.  

ʇʨʦʙʣʝʤʽ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʪʦʤ 

ʯʠʩʣʽ Bronw R. M., Mc. Clelland, Deininger R. A., 

Ott, W. R., Holling C.S., Sladecek V. ɯʟʨʘʻʣʴ ʖ.ɸ., 

ɸ.ɺ. ɻʨʠʮʝʥʢʦ, ʆ.ɻ. ɺʘʩʝʥʢʦ, ɻ.ɸ. ɺʝʨʥʠʯʝʥʢʦ, 

ɺ.ɼ. ʈʦʤʘʥʝʥʢʦ, ɺ.ʄ. ɾʫʢʽʥʩʴʢʦʛʦ, ʆ.ʇ. ʆʢʩʽʶʢ 

[2 - 16]. ɺ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʨʦʟʨʦʙʣʝʥʦ ʢʣʘ-

ʩʠʬʽʢʘʮʽʾ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʾʭ ʝʢʦ-

ʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʘʣʝ ʻʜʠʥʠʡ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ 

ʧʦʢʠ ʥʝ ʚʠʟʥʘʯʝʥʠʡ [3,6,8,9,13,15]. 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʤʝʪʦʜʫ 

ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʽʯʢʦ-

ʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʶ ʟʘʛʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ 

ʚʠʙʦʨʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʩʪʘʙʽʣʽʟʘ-

ʮʽʾ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚ ʚʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ. 

ʇʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʱʦ 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʛʨʘʥʠʯʥʦ - ʜʦʧʫʩʪʠʤʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ (ɻɼʂ), ʥʝ ʚʽʜʦʙʨʘʞʫʶʪʴ ʫ ʥʝʦʙʭʽʜ-

ʥʽʡ ʤʽʨʽ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʪʦʤʫ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʻ ʢʦʨʝʢʪʥʠʤ.  

ɺ 1998 ʨʦʮʽ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʝʢʦʣʦʛʽʯʥʘ ʢʣʘ-

ʩʠʬʽʢʘʮʽʷ ʩʪʘʥʫ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ ʝʩʪʫʘʨʽ-

ʾʚ ʋʢʨʘʾʥʠ ʽ ʟʘʪʚʝʨʜʞʝʥʘ çʄʝʪʦʜʠʢʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʢʘʪʝʛʦʨʽʷʤʠè [9]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʥʝ-

ʦʙʭʽʜʥʘ ʧʦʚʥʦʪʘ ʽ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʜʦʩʷʛʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʰʠ-

ʨʦʢʠʤ ʥʘʙʦʨʦʤ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʩʦ-

ʙʣʠʚʦʩʪʽ ʘʙʽʦʪʠʯʥʦʾ ʽ ʙʽʦʪʠʯʥʦʾ ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ, ʪʦʤʫ ʩʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʚʽʜʧʦʚʽʜʘʻ ʟʤʽʩ-

ʪʫ ʧʦʥʷʪʪʷ çʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥè ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽ-

ʜʦʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ɯɿɺ (ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ) 

[5] ʘʙʦ ʂɿ (ʢʦʝʬʽʮʽʻʥʪ ʟʘʙʨʫʜʥʝʥʥʷ) [10], ʷʢʠʤ 

ʧʨʠʪʘʤʘʥʥʠʡ ʩʘʥʽʪʘʨʥʦ - ʛʽʛʽʻʥʽʯʥʠʡ ʧʽʜʭʽʜ ʽ ʚʦʥʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʢʨʘʪʥʦʩʪʽ ʧʝʨʝ-

ʚʠʱʝʥʥʷ ɻɼʂ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɺʦʜʥʦʾ ʈʘʤʢʦʚʦʾ ɼʠʨʝʢ-

ʪʠʚʠ ɭʉ 2000/60/ɭC [4] ʧʨʠʜʽʣʷʪʠ ʙʽʣʴʰʫ ʫʚʘʛʫ 

ʙʽʦʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʬʘʭʽʚʮʷʤʠ ʥʘʫʢʦʚʦ ï ʜʦʩ-

ʣʽʜʥʦʾ ʫʩʪʘʥʦʚʠ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ ï ʜʦʩʣʽʜʥʠʡ 
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ʽʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤè (ʋʂʈɼʅɯɽʇ) ʫʜʦ-

ʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʽ ʫ 2012 ʨʦʮʽ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʝʢʪ 

çʄʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝ-

ʚʠʭ ʚʦʜ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠè [8]. 

ʎʷ ʤʝʪʦʜʠʢʘ ʙʫʣʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ:  

- ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʦʚʘ ʩʪʨʫʢʪʫʨʘ ʧʦʙʫʜʦʚʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ, ʱʦ ʧʽʜʚʠʱʫʻ ʨʦʣʴ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ; 

- ʨʦʟʰʠʨʝʥʠʡ ʧʝʨʝʣʽʢ ʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠ-
ʢʽʚ (ʛʽʜʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠ-

ʱʘ ʪʘ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ);  

- ʚʨʘʭʦʚʘʥʽ ʦʢʨʝʤʽ ʨʝʛʽʦʥʘʣʴʥʽ ʛʽʜʨʦʭʽʤʽʯʥʽ 
ʦʩʦʙʣʠʚʦʩʪʽ, ʰʣʷʭʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʡ 

ʥʘʡʙʽʣʴʰ ʧʦʢʘʟʦʚʠʭ ʛʝʦʛʨʘʬʽʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ 

ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʮʽʥʢʠ ʡ ʟʘʙʝʟʧʝʯʝʥʠʤʠ ʥʝʦʙʭʽʜʥʠʤ ʦʙʩʷʛʦʤ ʨʝʪ-

ʨʦʩʧʝʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ), ʘ ʩʘʤʝ ʟʘʛʘʣʴʥʘ ʤʽʥʝʨʘ-

ʣʽʟʘʮʽʷ, ʚʤʽʩʪ ʭʣʦʨʠʜʽʚ, ʩʫʣʴʬʘʪʽʚ ʽ ʟʘʣʽʟʘ ʟʘʛʘʣʴʥʦ-

ʛʦ. 

ʂʦʤʧʣʝʢʩ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʚʢʣʶʯʘʻ ʙʽʦʣʦʛʽʯʥʽ, ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ɼʦ ʛʨʫʧʠ ʙʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʭʦʜʷʪʴ: ʛʽʜ-

ʨʦʙʽʦʣʦʛʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ, ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʽ ʪʘ ʪʦʢʩʠʢʦ-

ʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ɻʨʫʧʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚʢʣʶʯʘʻ ʟʘʛʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʣʘ-

ʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʚʠ-

ʯʘʡʥʽ, ʚʣʘʩʪʠʚʽ ʚʦʜʥʠʤ ʝʢʦʩʠʩʪʝʤʘʤ ʽʥʛʨʝʜʽʻʥʪʠ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʠʭ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʧʽʜ ʚʧʣʠʚʦʤ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ ʟʘʙʨʫʜ-

ʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʪʦʢʩʠʯʥʦʾ ʪʘ ʨʘʜʽʘʮʽʡʥʦʾ ʜʽʾ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ʋʢʨʘʾʥʠ ʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʮʝʥʦʟʽʚ.  

ʂʨʽʤ ʪʦʛʦ, ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 

ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʟʥʠʢʽʚ ʧʦʨʫʰʝʥʥʷ 

ʛʽʜʨʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ.  

ʉʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʷʢʦʩʪʽ ʧʦʚʝʨ-

ʭʥʝʚʠʭ ʚʦʜ ʩʫʰʽ ʪʘ ʝʩʪʫʘʨʽʾʚ ʋʢʨʘʾʥʠ ʚʢʣʶʯʘʻ ʜʚʽ 

ʩʫʧʽʜʨʷʜʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʘ ʩʘʤʝ: ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʘ ʙʽʦ-

ʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʘ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʽ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʨʠʩ.1) [8]. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʝʢʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ [8]  

 

ɿʘ ʟʥʘʯʝʥʥʷʤʠ ʛʨʫʧʦʚʠʭ ʪʘ ʙʣʦʢʦʚʠʭ ʽʥʜʝʢʩʽʚ 

ʷʢʦʩʪʽ ʚʦʜ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʧʝʚʥʦʛʦ 

ʢʣʘʩʫ ʪʘ ʢʘʪʝʛʦʨʽʾ.  

ʆʩʪʘʪʦʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʮʽʥʦʢ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘ-

ʯʝʥʥʽ ʩʝʨʝʜʥʽʭ ʽ ʥʘʡʛʽʨʰʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʜʚʦʭ ʽʥʜʝʢʩʽʚ 

ʷʢʦʩʪʽ ʚʦʜ, ʘ ʩʘʤʝ: ʜʣʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ (Iɹ) ʪʘ 

ʭʽʤʽʯʥʦʛʦ ʽʥʜʝʢʩʫ (Iʍ). 
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ɽʢʦʣʦʛʽʯʥʠʡ ʽʥʜʝʢʩ ʷʢʦʩʪʽ ʚʦʜ (ɯɽ) ʨʦʟʨʘʭʦʚʫʻʪʴ-

ʩʷ ʷʢ ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʝ ʭʽʤʽʯʥʦʛʦ (ɯʍ) ʪʘ ʙʽʦʣʦʛʽ-

ʯʥʦʛʦ (ɯɹ) ʽʥʜʝʢʩʽʚ [8]: 

 

2

²²
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E

+
=   (1) 

 

ɽʢʦʣʦʛʽʯʥʠʡ ʽʥʜʝʢʩ ʷʢʦʩʪʽ ʚʦʜ, ʷʢ ʽ ʙʣʦʢʦʚʽ ʽʥʜʝ-

ʢʩʠ, ʦʙʯʠʩʣʶʻʪʴʩʷ ʜʣʷ ʩʝʨʝʜʥʽʭ ʽ ʜʣʷ ʥʘʡʛʽʨʰʠʭ ʟʥʘ-

ʯʝʥʴ ʢʘʪʝʛʦʨʽʡ ʦʢʨʝʤʦ: ɯɽ ʩʝʨʝʜ. ʪʘ ɯɽ ʥʘʡʛʽʨ.. 

ʅʘ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʚʦʜʠ ʚʧʣʠʚʘʻ 

ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʢʣʽʤʘʪʠʯʥʽ ʯʠʥʥʠʢʠ, 

ʣʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʦʩʦ-

ʙʣʠʚʦʩʪʽ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ [1]. 

ɼʦ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʚʦʜ-

ʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚʽʜʥʦʩʷʪʴ ʟʤʽʥʫ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, 

ʟʙʽʣʴʰʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴ-

ʢʦʩʪʽ ʦʧʘʜʽʚ, ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʘʢʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩ-

ʣʽʜʢʽʚ: 

- ʟʤʽʥʘ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʚʦʜʥʦʛʦ 

ʦʙôʻʢʪʫ; 

- ʧʦʛʽʨʰʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ʚʦʜʥʦʾ ʝʢʦʩʠʩ-
ʪʝʤʠ; 

- ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʞʠʪʪʻʜʽʷʣʴ-
ʥʦʩʪʽ ʛʽʜʨʦʙʽʦʥʪʽʚ; 

- ʟʙʽʣʴʰʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚʠ ʯʫʞʦʨʽʜʥʠʭ 

ʚʠʜʽʚ; 

- ʟʤʽʥʘ ʫʤʦʚ ʧʦʪʨʘʧʣʷʥʥʷ ʜʠʬʫʟʥʠʭ ʜʞʝʨʝʣ 
ʟʘʙʨʫʜʥʝʥʥʷ; 

- ʟʤʽʥʘ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʥʦ ï ʛʝʦʛʨʘʬʽ-

ʯʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ ʨʽʯʢʦ-

ʚʠʭ ʙʘʩʝʡʥʽʚ, ʪʦʱʦ. 

ɼʦ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʜʞʝʨʝʣ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʚʦ-

ʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚʽʜʥʦʩʷʪʴ ʪʦʯʢʦʚʽ (ʩʢʠʜʘʥʥʷ ʟʚʦ-

ʨʦʪʥʠʭ ʚʦʜ ʪʘ ʚʦʜʦʟʘʙʽʨ) ʽ ʜʠʬʫʟʥʽ ʜʞʝʨʝʣʘ ʟʘʙʨʫ-

ʜʥʝʥʥʷ (ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʟ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʘ ʩʽʣʴ-

ʩɹ ʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ), ʨʦʟʦʨʘʥʽʩʪʴ, ʣʽʩʠʩʪʽʩʪʴ ʽ 

ʟʘʣʫʞʝʥʽʩʪʴ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ, ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫ-

ʘʮʽʾ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɺ ʨʦʙʦʪʽ [11] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ ʨʘʮʽʦ-

ʥʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ ʥʘ ʦʩ-

ʥʦʚʽ ʦʮʽʥʢʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʦʟʠʪʠʚʥʠʭ ʽ ʥʝʛʘʪʠʚʥʠʭ 

ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. 

ʇʦʢʘʟʥʠʢ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝ-

ʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʙʘʩʝʡʥʽ ʨʽʯʢʠ, ʦʙʯʠʩʣʶʻʪʴ-

ʩʷ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʷʨʫʛʦʫʪʚʦʨʝʥʥʷ (ʆ), 

ʝʨʦʜʦʚʘʥʽʩʪʴ ʟʝʤʝʣʴ (ɽ), ʟʘʤʫʣʝʥʽʩʪʴ (ɯ), ʟʘʙʦʣʦ-

ʯʝʥʥʷ (ɹ) (ʨʠʩ.2).  

ɿʘ ʤʝʪʦʜʠʢʦʶ [11] ʦʢʨʝʤʦ ʦʙʯʠʩʣʶʻʪʴʩʷ ʩʪʫ-

ʧʽʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ 

ʥʘ ʨʦʟʚʠʪʦʢ ʜʝʛʨʘʜʘʮʽʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʽʯʢʦʚʠʭ ʙʘ-

ʩʝʡʥʘʭ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʟʦʨʘʥʦʩʪʽ (ʈ), ʫʨʙʘʥʽʟʦ-

ʚʘʥʦʩʪʽ (ʋ), ʚʦʜʦʟʘʙʦʨʫ (ɺɿ) ʪʘ ʩʢʠʜʽʚ ʩʪʽʯʥʠʭ ʚʦʜ 

(ʉɺ) (ʨʠʩ.2).  

ɼʦ ñʧʦʟʠʪʠʚʥʠʭò ʯʠʥʥʠʢʽʚ ʩʪʘʙʽʣʽʟʘʮʽʾ ʽ ʧʦ-

ʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʚʽʜ-

ʥʦʩʷʪʴʩʷ ʣʽʩʠʩʪʽʩʪʴ (ʃ), ʟʘʣʫʞʝʥʽʩʪʴ (ʃɻ), ʦʟʝʨ-

ʥʽʩʪʴ (ʇʆ), ʧʦʢʘʟʥʠʢ ʟʤʽʥʠ ʩʪʦʢʫ ʨʽʯʢʠ (ɺɯ) 

(ʨʠʩ.2). 

ʂʦʝʬʽʮʽʻʥʪ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʚ ʨʽʯʢʦʚʠʭ 

ʙʘʩʝʡʥʘʭ (ʂʥ) ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʚʽʜʥʦʰʝʥʥʷʤ ʚʝ-

ʣʠʯʠʥʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦ-

ʨʽʚ ʥʘ ʨʦʟʚʠʪʦʢ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ (Sʘ
-) ʜʦ 

ʚʝʣʠʯʠʥʠ ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ 

(Sʝʩ+) [11]: 

 
_

.
ʝ

ʥ
a

ʩ

S

S
ʂ

+
=   (2) 

 

ʇʦʢʘʟʥʠʢ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ 

(ʇʥʧ), ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ ʧʽʜ ʚʧʣʠ-

ʚʦʤ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [11]: 

 

. ʥʧ ʥ ʧʨʇ ʂ S³=    (3) 

 

ʅʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʦʮʽ-

ʥʶʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʘʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʧʨʷ-

ʤʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʘʭ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥ-

ʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. 
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ʈʠʩʫʥʦʢ 2 - ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʯʢʦʚʠʭ 

ʙʘʩʝʡʥʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚ ʾʭ ʝʢʦʩʠʩʪʝʤʘʭ 

 

ʗʢʱʦ Sʘ
- > Sʝʩ+- , ʪʦ ʂʥ > 1, ʦʪʞʝ, ʘʥʪʨʦʧʦʛʝʥʥʽ 

ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʜʝʛʨʘʜʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚ ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ, ʱʦ ʦʟʥʘʯʘʻ ʥʝʨʘʮʽʦʥʘ-

ʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ ʽ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʚʠʤʘʛʘʻ ʦʧʨʘʮʶʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʨʠ-

ʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʟʥʘʯʠʤʦ-

ʩʪʽ ʧʦʟʠʪʠʚʥʠʭ ʪʘ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʦʮʽʥʢʠ ʾʭ 

ʥʘʩʣʽʜʢʽʚ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʩʧʨʷ-

ʤʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ (ʇʥʧ), ʱʦ ʚʽʜʙʫʚʘʶʪʴ-

ʩʷ ʚ ʨʽʯʢʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʾʤ ʧʨʠʚʣʘʩʥʶʻʪʴʩʷ ʢʣʘʩ 

ʷʢʦʩʪʽ (ʪʘʙʣ. 1) 

ʊʘʙʣʠʮʷ 1. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝ-

ʩʽʚ 

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʘ 1 ʢʣʘʩ 2 ʢʣʘʩ 3 ʢʣʘʩ 4 ʢʣʘʩ 5 ʢʣʘʩ 

ʇʦʢʘʟʥʠʢ ʩʧʨʷ-

ʤʦʚʘʥʦʩʪʽ ʨʦʟ-

ʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚ 

ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ 

(ʇʥʧ) 

ʟʥʘʯʥʠʡ ʨʦʟʚʠ-

ʪʦʢ ʩʪʘʙʽʣʽʟʘʮʽʡ-

ʥʠʭ ʧʨʦʮʝʩʽʚ 

ʥʝʟʥʘʯʥʠʡ ʨʦʟ-

ʚʠʪʦʢ ʩʪʘʙʽʣʽʟʘ-

ʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ 

ʥʝʟʥʘʯʥʠʡ ʨʦʟ-

ʚʠʪʦʢ ʜʝʛʨʘʜʘ-

ʮʽʡ-ʥʠʭ ʧʨʦʮʝ-

ʩʽʚ 

ʟʥʘʯʥʠʡ ʨʦʟʚʠ-

ʪʦʢ ʜʝʛʨʘʜʘʮʽʡ-

ʥʠʭ ʧʨʦʮʝʩʽʚ 

ʥʝʙʝʟʧʝʯʥʠʡ ʨʦʟ-

ʚʠʪʦʢ ʜʝʛʨʘʜʘʮʽʡ-

ʥʠʭ ʧʨʦʮʝʩʽʚ 

<0,01 0,011 - 0,1 0,11 - 1,0 1,1 - 2,0 >2,0 

 

ʇʨʠʨʦʜʥʽ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʷʢʠʡ ʭʘʨʘʢ-

ʪʝʨʠʟʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʦʤ ʤʦʜʫʣʷ ʩʪʦʢʫ. 

ɿ ʤʝʪʦʶ ʚʩʝʙʽʯʥʦʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʟʥʘʯʘʪʠ ʩʪʘʥ 

ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʟʘ ʤʝʪʦʜʠʢʦʶ [8], ʟʘʙʝʟʧʝʯʝ-

ʥʽʩʪʴ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʤʦʜʫʣʷ 

ʩʪʦʢʫ, ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ ʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʘʭ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦ-

ʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʝʢʦʣʦʛʽʯ-

ʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥ-

ʥʷ ʩʝʨʝʜʥʴʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʟʤʽʩʪʦʚʥʦ ʥʝʟʘʣʝʞʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

3 ²ï²âð²åâS ³³= ,   (4) 

 

ʜʝ  

S ï ʢʦʤʧʣʝʢʩʥʠʡ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭ-

ʥʝʚʠʭ ʚʦʜ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ, ʙʝʟʨʦʟʤʽʨʥʘ ʚʝʣʠʯʠ-

ʥʘ; 
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Iʝʚ - ʽʥʜʠʢʘʪʦʨʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʫ ʚʦʜʥʦʾ ʝʢʦ-

ʩʠʩʪʝʤʠ, ʙʝʟʨʦʟʤʽʨʥʘ ʚʝʣʠʯʠʥʘ; 

Iʚʨ - ʽʥʜʠʢʘʪʦʨʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʙʝʟʨʦʟʤʽʨʥʘ ʚʝʣʠʯʠʥʘ; 

Iʛ - ʽʥʜʠʢʘʪʦʨʥʠʡ ʧʦʢʘʟʥʠʢ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʦʟ-

ʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʘʭ, ʙʝʟʨʦʟʤʽʨʥʘ 

ʚʝʣʠʯʠʥʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʠʢʠ [8] ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ (ɯʝ) ʚʦʜʥʠʤ ʦʙôʻʢʪʘʤ ʧʨʠʚʣʘ-

ʩʥʶʻʪʴʩʷ ʦʜʠʥ ʟ ʧôʷʪʠ ʢʣʘʩʽʚ ʷʢʦʩʪʽ, ʪʦʤʫ ʽʥʜʠʢʘ-

ʪʦʨʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʫ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ (ɯʝʚ) 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʣʷʭʦʤ ʽʥʪʝʨʧʦʣʷʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʜʘʥʠʭ ʪʘʙʣ.2. 

ʊʘʙʣʠʮʷ 2. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʦʜʦʪʦʢʽʚ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʫ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ (ɯʝʚ) ʽ 

ʟʥʘʯʝʥʥʷʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝʢʩʫ (ɯʝ) 

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʘ 1 ï ʜʦʙʨʠʡ  
2 - ʟʘʜʦʚʽʣʴ-

ʥʠʡ 
3 - ʧʦʩʝʨʝʜʥʽʡ 4 - ʧʦʛʘʥʠʡ 

5 ï ʜʫʞʝ 

ʧʦʛʘʥʠʡ 

ɿʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʦ-

ʢʘʟʥʠʢʘ ʩʪʘʥʫ ʚʦʜʥʦʾ ʝʢʦʩʠ-

ʩʪʝʤʠ (ɯʝʚ)  

0 ï 0,19 0,2 ï 0,39 0,4 ï 0,59  0,6 ï 0,79 0,8 ï 1,0 

ɿʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽʥʜʝ-

ʢʩʫ (ɯʝ) 
0-1,0 1,1 ï 3,0 3,1 ï 5,0 5,1-6,0 6,1-7,0 

 

ɯʥʜʠʢʘʪʦʨʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ ʚʦʜ-

ʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʦʞ ʰʣʷʭʦʤ ʽʥʪʝ-

ʨʧʦʣʷʮʽʾ ʟʥʘʯʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ.3. 

 

ʊʘʙʣʠʮʷ 3. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʦʜʦʪʦʢʽʚ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘ-

ʤʠ (ɯʚʨ) ʽ ʟʥʘʯʝʥʥʷʤʠ ʤʦʜʫʣʷ ʩʪʦʢʫ 

ʂʣʘʩ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 
1 ï ʜʦʙʨʠʡ 

2 - ʟʘʜʦʚʽʣʴ-

ʥʠʡ 
3 - ʧʦʩʝʨʝʜʥʽʡ 4 - ʧʦʛʘʥʠʡ 

5 ï ʜʫʞʝ 

ʧʦʛʘʥʠʡ 

ɿʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʦ-

ʢʘʟʥʠʢʘ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ (ɯʚʨ)  

0 ï 0,19 0,2 ï 0,39 0,4 ï 0,59  0,6 ï 0,79 0,8 ï 1,0 

ʄʦʜʫʣʴ ʩʪʦʢʫ, ʣ/ʩ *ʢʤ2  >15,0 7,1-15,0 3,1-7,0 1,0-3,0 <1,0 

 

ɸʥʘʣʦʛʽʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʜʠʢʘʪʦʨʥʠʡ ʧʦʢʘʟ-

ʥʠʢ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚ ʚʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʰʣʷʭʦʤ ʽʥʪʝʨʧʦʣʷʮʽʾ ʟʥʘʯʝʥʴ ʚʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ʪʘʙʣ.4. 

ʊʘʙʣʠʮʷ 4. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʦʜʦʪʦʢʽʚ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ 

ʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʘʭ (ɯʧ) ʽ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ (ʇʥʧ) 

ʂʣʘʩ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ 
1 ï ʜʦʙʨʠʡ 

2 - ʟʘʜʦʚʽʣʴ-

ʥʠʡ 
3 - ʧʦʩʝʨʝʜʥʽʡ 4 - ʧʦʛʘʥʠʡ 

5 ï ʜʫʞʝ 

ʧʦʛʘʥʠʡ 

ɿʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʦ-

ʢʘʟʥʠʢʘ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʨʦʟ-

ʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚ ʨʽʯʢʦʚʠʭ 

ʙʘʩʝʡʥʘʭ (ɯʧ)  

0 ï 0,19 0,2 ï 0,39 0,4 ï 0,59  0,6 ï 0,79 0,8 ï 1,0 

ʇʦʢʘʟʥʠʢ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚ ʙʘʩʝʡ-

ʥʘʭ ʨʽʯʦʢ (ʇʥʧ) 

<0,01 0,011 - 0,1 0,11 - 1,0 1,1 - 2,0 >2,0 

 

ʂʦʤʧʣʝʢʩʥʘ ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨ-

ʭʥʝʚʠʭ ʚʦʜ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʟʥʘʯʝʥʥʷ ʩʧʨʷʤʦʚʘʥʦ-

ʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʘʭ ʤʘʻ ʚʝ-

ʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫ-

ʘʮʽʡ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʢʦʤʧʣʝʢʩʫ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʘʮʽ-

ʦʥʘʣʴʥʦʩʪʽ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ʅʝʛʘʪʠʚʥʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘ-

ʶʪʴ ʥʘ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʛʽʜʨʦʣʦ-

ʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʦʢ: 

1) ʨʦʟʦʨʘʥʽʩʪʴ; 

2) ʫʨʙʘʥʽʟʦʚʘʥʽʩʪʴ; 

3) ʚʦʜʦʟʘʙʽʨ; 

4) ʩʪʽʯʥʽ ʚʦʜʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʢʦʤʫʥʘʣʴʥʦʛʦ ʽ 
ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʅʘʜʤʽʨʥʘ ʨʦʟʦʨʘʥʽʩʪʴ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʝʢʩ-

ʪʝʥʩʠʚʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʦʨʥʠʭ ʟʝʤʝʣʴ ʟ ʤʝʪʦʶ ʦʜʝ-

ʨʞʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢ-

ʮʽʾ. ʉʘʤʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʝʛʘʪʠ-

ʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ʝʢʦʩʠʩʪʝʤ 

ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ, ʙʦ ʽʥʪʝʥʩʠʚʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʙʝʟ 

ʜʦʩʪʘʪʥʽʭ ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʠ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʦʢ, ʧʦʩʠʣʶʻ ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ, 

ʧʦʨʫʰʫʻ ʤʦʨʬʦʣʦʛʽʯʥʫ ʩʠʩʪʝʤʫ ʪʘ ʨʫʩʣʦʚʽ ʧʨʦʮʝ-

ʩʠ, ʘ ʚʞʠʚʘʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʥʦʩʫ ʾʭ ʟʘʣʠʰʢʽʚ ʪʘ ʟʙʘʛʘʯʝʥʥʷ ʙʽʦʛʝʥʥʠʤʠ ʝʣʝ-

ʤʝʥʪʘʤʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. 
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ɿʘʭʦʜʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʦʨʥʠʭ ʧʣʦʱ: 

1) ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʨʽʣʣʽ ʚʽʜʧʦʚʽʜʥʦ 
ʜʦ ʫʤʦʚ ʣʘʥʜʰʘʬʪʫ ʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ; 

2) ʧʝʨʝʚʝʜʝʥʥʷ ʯʘʩʪʠʥʠ ʨʽʣʣʽ ʧʽʜ ʧʦʩʽʚʠ ʙʘʛʘ-
ʪʦʨʽʯʥʠʭ ʪʨʘʚ ʫ ʩʽʚʦʟʤʽʥʘʭ; 

3) ʚʧʨʦʚʘʜʞʝʥʥʷ ˇʨʫʥʪʦʟʘʭʠʩʥʦʾ ʘʛʨʦʪʝʭʥʽʢʠ; 

4) ʩʪʚʦʨʝʥʥʷ ʩʽʷʥʠʭ ʩʽʥʦʞʘʪʝʡ ʽ ʢʫʣʴʪʫʨʥʠʭ 
ʧʘʩʦʚʠʱ ʥʘ ʤʽʩʮʽ ʚʽʜʥʷʪʦʾ ʚʽʜ ʨʽʣʣʽ ʟʝʤʝʣʴ, ʟʘʣʽ-

ʩʝʥʥʷ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʝʣʴ. 

ʋʨʙʘʥʽʟʦʚʘʥʽʩʪʴ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʩʪʘʥ ʚʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. ʇʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʟ ʫʨʙʘ-

ʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʟʘʙʨʫʜʥʶʻ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʦʨ-

ʛʘʥʽʯʥʠʤʠ, ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʽ ʟʚʘʞʝʥʠʤʠ ʨʝʯʦʚʠʥʘ-

ʤʠ.  

ʆʩʥʦʚʥʠʤ ʟʘʭʦʜʦʤ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚ-

ʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʥʠʡ ʩʪʘʥ ʨʽʯʦʢ ʻ ʚʣʘʰʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦ-ʙʝʟʧʝʯʥʦʛʦ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ. 

ɺʦʜʦʟʘʙʽʨ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʢʦʤʫ-

ʥʘʣʴʥʦʛʦ ʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʩʥʘʞʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʨʽʯʦʢ. 

ʆʩʥʦʚʥʠʤ ʟʘʭʦʜʦʤ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚ-

ʥʦʛʦ ʚʧʣʠʚʫ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝ-

ʞʠʤ ʨʽʯʦʢ ʻ ʩʪʚʦʨʝʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʚʦʨʦʪʥʦʾ 

ʩʠʩʪʝʤʠ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʜʦʜʝʨʞʘʥʥʷ ʣʽʤʽʪʽʚ 

ʚʠʪʨʘʪ ʚʦʜʠ. 

ʉʢʠʜ ʩʪʽʯʥʠʭ ʚʦʜ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʧʨʦʤʠʩʣʦ-

ʚʦʩʪʽ, ʢʦʤʫʥʘʣʴʥʦʛʦ ʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ 

ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʟʥʘʯʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ, 

ʙʦ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʧʦʩʪʫʧʘʶʪʴ ʜʦ ʚʦʜ-

ʥʠʭ ʦʙôʻʢʪʽʚ ʟʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʟʥʘʯʥʦ ʧʦʛʽʨʰʫ-

ʶʪʴ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʪʘ ʛʽʜʨʦʭʽʤʽʯʥʠʡ ʨʝʞʠʤ ʨʽʯʦʢ. 

ɿʘʭʦʜʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʩʢʠʜʫ ʩʪʽʯʥʠʭ ʚʦʜ: 

1) ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩ-
ʪʚʘʭ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʤʝʥʰʫʶʪʴ ʫʪʚʦ-

ʨʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʚʠʢʠʜʽʚ ʪʘ ʩʢʠʜʽʚ; 

2) ʙʫʜʽʚʥʠʮʪʚʦ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʥʘ ʧʽʜʧʨʠʻʤ-
ʩʪʚʘʭ, ʫ ʞʠʪʣʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʥʘ ʪʚʘʨʠʥʥʠʮʴ-

ʢʠʭ ʢʦʤʧʣʝʢʩʘʭ; 

3) ʝʢʦʥʦʤʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʽ ʽʥʰʠʭ ʭʽ-
ʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʣʷʭ, 

ʥʝʜʦʧʫʱʝʥʥʷ ʾʭ ʚʠʤʠʚʘʥʥʷ. 

ɺʠʱʝʟʛʘʜʘʥʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʯʠʥʥʠʢʠ ʧʨʠʟʚʦ-

ʜʷʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ: 

1) ʝʨʦʜʦʚʘʥʽʩʪʴ ʟʝʤʝʣʴ; 

2) ʜʝʛʨʘʜʘʮʽʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʚ ʪʦʤʫ 
ʯʠʩʣʽ ʟʤʝʥʰʝʥʥʷ ʣʽʩʠʩʪʦʩʪʽ; 

3) ʟʘʙʦʣʦʯʝʥʽʩʪʴ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʦ-
ʛʦ ʜʨʝʥʘʞʫ; 

4)  ʟʘʤʫʣʝʥʽʩʪʴ ʨʽʯʦʢ. 

ɽʨʦʜʦʚʘʥʽʩʪʴ ʨʦʟʜʽʣʷʶʪʴ ʥʘ: 

ʘ) ʧʣʦʱʠʥʥʫ ʧʦʚʝʨʭʥʝʚʫ ʝʨʦʟʽʶ; 

ʙ) ʣʽʥʽʡʥʫ ʛʣʠʙʠʥʥʫ ʝʨʦʟʽʶ. 

ɿʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʠʥʥʦʾ ʧʦʚʝʨʭ-

ʥʝʚʦʾ ʝʨʦʟʽʾ: 

1) ʚʧʨʦʚʘʜʞʝʥʥʷ ˇʨʫʥʪʦʟʘʭʠʩʥʦʾ ʘʛʨʦʪʝʭʥʽʢʠ; 

2) ̌ ʨʫʥʪʦʟʘʭʠʩʥʝ ʟʝʤʣʝʚʧʦʨʷʜʞʝʥʥʷ: ʧʨʦʪʠʝ-
ʨʦʟʽʡʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʝʞ, ˇʨʫʥʪʦʚʠʭ ʰʣʷʭʽʚ, ʨʦ-

ʟʤʽʨʽʚ ʽ ʢʦʥʬʽʛʫʨʘʮʽʡ ʧʦʣʽʚ ʽ ʫʛʽʜʴ; 

3) ʦʙʚʘʣʫʚʘʥʥʷ ʝʨʦʟʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʧʦʣʽʚ ʽ 
ʩʭʠʣʽʚ. 

ɿʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʛʣʠʙʠʥʥʦʾ ʝʨʦʟʽʾ: 

1) ʦʙʚʘʣʫʚʘʥʥʷ ʚʝʨʰʠʥ ʷʨʽʚ; 

2) ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ: ʣʦʪʢʽʚ 
ʽ ʚʦʜʦʩʢʠʜʽʚ; 

3) ʩʪʚʦʨʝʥʥʷ ʜʦʥʥʠʭ ʧʨʦʩʪʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ 

ʩʧʦʨʫʜ ï ʧʣʝʪʝʥʠʭ ʟʘʛʘʪ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʜʦʥʥʠʭ 

ʛʣʠʙʠʥʥʠʭ ʨʦʟʣʠʚʽʚ; 

4) ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʛʠʨʣʘʭ ʷʨʢʽʚ ʽ ʙʘʣʦʢ ʤʫʣʦʬʽ-
ʣʴʪʨʽʚ ʽʟ ʧʨʦʩʪʠʭ ʧʦʩʘʜʦʢ ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʝʨʙ; 

5) ʪʝʨʘʩʫʚʘʥʥʷ ʫʢʦʩʽʚ ʷʨʽʚ ʽ ʙʘʣʦʢ, ʚʠʨʦʱʫʚʘʥ-
ʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʪʝʨʘʩʘʭ; 

6) ʚʠʧʦʣʦʞʫʚʘʥʥʷ ʢʨʫʪʠʭ ʫʢʦʩʽʚ ʟ ʥʘʩʪʫʧʥʠʤ 
ʟʘʣʽʩʝʥʥʷʤ ʾʭ ʘʙʦ ʟʘʩʽʚʦʤ ʪʨʘʚ. 

ɿʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʜʝʛʨʘʜʘʮʽʾ ʨʦʩʣʠʥʥʦ-

ʛʦ ʧʦʢʨʠʚʫ: 

1) ʧʨʠʧʠʥʝʥʥʷ ʥʘʜʤʽʨʥʦʛʦ ʚʠʧʘʩʫ ʭʫʜʦʙʠ: 

ʘ) ʩʪʚʦʨʝʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʧʘʩʦʚʠʩʴʢ ʽʟ ʟʘʪʽʥʢʦ-

ʚʦʶ ʩʠʩʪʝʤʦʶ; 

ʙ) ʟʘʙʦʨʦʥʘ ʚʠʧʘʩʫ ʭʫʜʦʙʠ ʚ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ ʽ 

ʥʘ ʢʨʫʪʠʭ ʩʭʠʣʘʭ; 

2) ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʣʘʚʥʠʭ ʣʫʢʽʚ ʪʽʣʴʢʠ ʷʢ ʩʽ-
ʥʦʞʘʪʝʡ; 

3) ʚʠʨʦʱʫʚʘʥʥʷ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʣʽʩʦʥʘʩʘ-

ʜʞʝʥʴ, ʧʨʠʙʘʣʢʦʚʠʭ ʽ ʧʨʠʷʨʫʞʥʠʭ ʣʽʩʦʩʤʫʛ. 

ɿʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʟʘʙʦʣʦʯʝʥʦʩʪʽ: 

1) ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʜʨʝʥʘʞʫ; 

2) ʨʦʟʯʠʱʝʥʥʷ ʙʝʨʝʛʽʚ ʨʽʯʦʢ ʽ ʙʦʢʦʚʠʭ ʧʨʠʪʦʢ 

ʚʽʜ ʟʘʨʦʩʪʝʡ ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ ʟʘʚʘʞʘʻ ʥʦʨʤʘʣʴʥʦ-

ʤʫ ʧʨʦʭʦʜʞʝʥʥʶ ʩʪʦʢʫ; 

3) ʨʦʟʯʠʱʝʥʥʷ ʙʝʨʝʛʽʚ ʚʽʜ ʧʽʜʤʠʪʠʭ ʽ ʚʧʘʣʠʭ 
ʜʝʨʝʚ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʙʝʨʝʛʽʚ. 

ʂʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʢʦʞʥʦʾ ʨʽʯʢʠ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʟ ʾʾ ʣʘʥʜʰʘʬʪʥʠʭ, ʛʽʜʨʦʣʦʛʽʯʥʠʭ 

ʽ ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʧʦʪʨʝʙ ʚʦ-

ʜʦʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘ-

ʭʦʜʽʚ ʙʝʟ ʘʥʘʣʽʟʫ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ ʚʦʜʦʪʦʢʽʚ ʥʘ ʦʩ-

ʥʦʚʽ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʧʨʠʩ-

ʢʦʨʶʶʪʴ ʨʦʟʚʠʪʦʢ ʜʝʛʨʜʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʦʟʠʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʩʧʨʦʤʦʞʥʽ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯ-

ʢʦʚʠʭ ʙʘʩʝʡʥʽʚ, ʻ ʟʘʪʨʘʪʥʠʤ ʪʘ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ. 
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ɸʅʅʆʊɸʎʀʗ 

ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʥʘ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʉʝʛʦʜʥʷ ʵʪʦʡ ʧʨʦ-

ʙʣʝʤʝ ʫʜʝʣʷʝʪʩʷ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜ ʨʝʰʝʥʠʡ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

ABSTRACT 

The problem of the conclusion of agreements on unfair conditions is analyzed. Today to this problem it is 

paid much attention, a number of solutions on elimination of this problem is proposed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʛʦʚʦʨ, ʫʩʣʦʚʠʷ ʩʪʨʘʭʦʚʘʥʠʷ, ʢʦʥʢʫʨʝʥʮʠʷ, ʩʪʨʘʭʦʚʱʠʢ, ʩʪʨʘʭʦʚʘʪʝʣʴ, ʥʝʜʦʙʨʦ-

ʩʦʚʝʩʪʥʦʩʪʴ. 

Keywords: agreement, insurance conditions, competition, insurer, insurer, bad faith. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦ ʩʪʦʠʪ 

ʚʦʧʨʦʩ, ʧʦʩʚʷʱʝʥʥʳʡ ʧʨʦʙʣʝʤʝ çʥʝʜʦʙʨʦʩʦʚʝʩʪ-

ʥʳʭè ʠʣʠ ʢʘʢ ʠʭ ʥʘʟʳʚʘʶʪ ʠʥʘʯʝ çʥʝʩʧʨʘʚʝʜʣʠ-

ʚʳʭè ʫʩʣʦʚʠʡ ʩʪʨʘʭʦʚʳʭ ʜʦʛʦʚʦʨʦʚ, ʢʦʪʦʨʳʡ ʩ 

ʢʘʞʜʳʤ ʩʪʨʘʭʦʚʳʤ ʩʣʫʯʘʝʤ ʚʩʝ ʙʦʣʴʰʝ ʥʘʙʠʨʘʝʪ 

ʦʙʦʨʦʪʳ. 

ʇʦʜʦʙʥʳʝ çʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝè ʫʩʣʦʚʠʷ ʦʙʣʘ-

ʜʘʶʪ ʩʚʦʠʤʠ ʢʚʘʣʠʬʠʮʠʨʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, 

ʦʥʠ ʤʘʣʦ ʠʟʫʯʝʥʳ ʨʦʩʩʠʡʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠʥʬʦʨ-

ʤʘʮʠʷ ʦ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʨʘʭʦʚʳʭ 

ʜʦʛʦʚʦʨʦʚ ʝʱʝ ʥʝ ʧʦʣʫʯʠʣʘ ʜʦʣʞʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʪʠʪʴʩʷ ʢ ɼʠʨʝʢ-

ʪʠʚʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʦʪ 5 ʘʧʨʝʣʷ 1993 ʛ. ˉ 

93/13/ɽɽʉ çʆ ʥʝʩʧʨʘʚʝʜʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʚ ʧʦʪʨʝ-

ʙʠʪʝʣʴʩʢʠʭ ʜʦʛʦʚʦʨʘʭè.[6] ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ 

ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʫʜʝʣʷʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤʫ 

ʜʦʛʦʚʦʨʫ, ʦʜʥʘʢʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʝʪ ʥʘʤ ɼʠ-

ʨʝʢʪʠʚʘ, ʧʦ ʩʫʪʠ ʩʚʦʝʡ, ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʦʪʥʦʰʝʥʠʡ (ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʣʠʙʦ ʥʝʪ), ʚ ʢʦʪʦʨʳʭ 

ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʧʦʷʚʣʷʶʪʩʷ.  

ɼʠʨʝʢʪʠʚʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: 

çʋʩʣʦʚʠʝ ʜʦʛʦʚʦʨʘ, ʢʦʪʦʨʦʝ ʥʝ ʦʙʩʫʞʜʘʣʦʩʴ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦ, ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʥʝʩʧʨʘʚʝʜʣʠʚʦʛʦ, ʝʩʣʠ ʚ ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ ʦʥʦ ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʚ ʧʨʘʚʘʭ ʠ ʦʙʷʟʘʥʥʦʩʪʷʭ ʩʪʦʨʦʥ, 

ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʜʦʛʦʚʦʨʘ, ʚ ʫʱʝʨʙ ʧʦʪʨʝʙʠʪʝʣʶè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʠʤʝʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ 

ʧʨʠʟʥʘʢʠ çʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭè ʫʩʣʦʚʠʡ: 

1) ʥʘʨʫʰʝʥʠʝ ʧʨʠʥʮʠʧʘ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ; 

2) ʦʪʩʫʪʩʪʚʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʫʩʣʦʚʠʡ; 

3) ʩʦʟʜʘʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʧʨʘʚ ʠ 

ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʪʦʨʦʥ. 

ɸʥʘʣʠʟ ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʛʣʘʚʥʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ 

ʧʨʠʟʥʘʢ ʥʘʣʠʯʠʷ ʜʠʩʙʘʣʘʥʩʘ ʧʨʘʚ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʩʪʦʨʦʥ, ʠʤʝʥʥʦ ʚʦʟʥʠʢʘʶʱʠʡ ʜʠʩʙʘʣʘʥʩ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʤ ʦʙʨʘʟʦʤ ʦʙʨʝʤʝʥʷʝʪ ʦʜʥʫ ʠʟ ʩʪʦʨʦʥ ʜʦ-

ʛʦʚʦʨʘ. ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʩ ʧʦʤʦ-

ʱʴʶ ʯʝʛʦ ʧʦʜʦʙʥʳʡ ʧʨʠʟʥʘʢ ʧʦʷʚʣʷʝʪʩʷ ʚ ʜʦʛʦʚʦ-

ʨʝ ʩʪʨʘʭʦʚʘʥʠʷ. ɽʛʦ ʧʦʷʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʪʦʨʦ-

ʥʳ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʜʘʥʥʦʛʦ ʜʦʛʦ-

ʚʦʨʘ. 

ʅʘ ʵʪʫ ʪʝʤʫ ʩʚʦʝ ʤʥʝʥʠʝ ʝʱʝ ʚ 1916 ʛʦʜʫ ʚʳ-

ʩʢʘʟʳʚʘʣ ʀ.ɸ. ʇʦʢʨʦʚʩʢʠʡ, ʦʥ ʩʯʠʪʘʣ, ʯʪʦ ʚʢʣʶ-

ʯʝʥʠʝ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʪʨʝʙʦʚʘʥʠʷ ʜʦʙʨʦʩʦ-

ʚʝʩʪʥʦʩʪʠ ʩʘʥʢʮʠʦʥʠʨʫʝʪ ʩʫʜʝʡʩʢʠʡ ʧʨʦʠʟʚʦʣ. 

ʄʥʝʥʠʝ ʀ.ɸ. ʇʦʢʨʦʚʩʢʦʛʦ ʠ ʝʛʦ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʢʦʣʣʝʛ ʥʝ ʥʘʰʣʦ ʧʦʥʠ-

ʤʘʥʠʷ ʚ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʤ ʧʨʘʚʝ, ʪʘʢ ʢʘʢ ʦʙʱʝʝ 

ʪʨʝʙʦʚʘʥʠʝ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ ʫ ʥʠʭ ʟʘʢʨʝʧʣʝʥʦ ʚ 

ʛʨʘʞʜʘʥʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. ʈʦʩʩʠʡʩʢʘʷ ʩʫʜʝʙ-

ʥʘʷ ʧʨʘʢʪʠʢʘ ʠ ʤʥʦʛʠʝ ʧʨʘʚʦʚʝʜʳ ʫʞʝ ʜʘʚʥʦ 

ʚʢʣʶʯʠʣʠ ʧʨʠʥʮʠʧ ʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʷ ʧʨʘʚ ʚ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʧʫʥʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʧʨʘʚʘ.[8] 

ʇʦʜʦʙʥʳʤ ʫʩʣʦʚʠʷʤ ʜʦʛʦʚʦʨʘ ʧʨʠʩʫʱʝ ʜʚʘ 

ʧʨʠʟʥʘʢʘ: ʧʝʨʚʳʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʧʨʠʟʥʘʢ, ʝʛʦ ʩʫʪʴ 

ʩʦʩʪʦʠʪ ʚ ʜʠʩʙʘʣʘʥʩʝ ʫʩʣʦʚʠʡ, ʚʪʦʨʦʡ ʧʨʠʟʥʘʢ 

ʧʨʦʮʝʜʫʨʥʳʡ, ʢ ʥʝʤʫ ʦʪʥʦʩʠʪʩʷ ʥʘʨʫʰʝʥʠʝ ʜʦʙʨʦ-

ʩʦʚʝʩʪʥʦʩʪʠ. 

ɸʥʘʣʠʟ ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʢʘʟʳʚʘʝʪ ʠʭ 

ʨʘʟʣʠʯʠʷ, ʦʥʠ ʥʝ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʫʩʣʦʚʠʷ ʙʳʣʠ ʧʨʠʟʥʘʥʳ çʥʝʩʧʨʘʚʝʜʣʠʚʳ-
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ʤʠè ʥʝʦʙʭʦʜʠʤʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʦʥʠ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 

ʚ ʜʦʛʦʚʦʨ ʠʤʝʥʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ çʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦ-

ʛʦè ʧʦʚʝʜʝʥʠʷ ʩʪʦʨʦʥʳ, ʨʘʟʨʘʙʦʪʘʚʰʝʡ ʵʪʦʪ ʜʦʛʦ-

ʚʦʨ, ʪ.ʝ. ʩʪʨʘʭʦʚʱʠʢʘ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʟʥʘʪʴ ʫʩʣʦʚʠʷ ʜʦʛʦ-

ʚʦʨʘ çʥʝʩʧʨʘʚʝʜʣʠʚʳʤʠè ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫ-

ʯʘʝ, ʢʦʛʜʘ ʦʥʠ ʩʦʟʜʘʶʪ ʚʘʞʥʳʝ ʦʜʥʦʩʪʦʨʦʥʥʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʩʪʨʘʭʦʚʱʠʢʘ ʠ ʩʪʨʘʭʦʚʱʠʢ ʧʨʠ 

ʚʢʣʶʯʝʥʠʠ ʠʭ ʚ ʜʦʛʦʚʦʨ, ʧʦʣʴʟʦʚʘʣʩʷ ʠʤʝʶʱʠʤʠ-

ʩʷ ʫ ʥʝʛʦ ʜʦʛʦʚʦʨʥʦʡ, ʦʛʨʘʥʠʯʝʥʥʦʡ, ʣʠʙʦ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴʶ ʩʪʨʘʭʦʚʘʪʝʣʷ, ʪʦ ʝʩʪʴ 

ʦʮʝʥʠʚʘʷ ʥʦʨʤʳ ʠ ʦʩʥʦʚʘʥʠʷ, ʢʦʪʦʨʳʤʠ ʨʫʢʦʚʦʜ-

ʩʪʚʦʚʘʣʩʷ ʩʪʨʘʭʦʚʘʪʝʣʴ.  

ʇʦʯʝʤʫ ʞʝ ʩʪʨʘʭʦʚʱʠʢʘʤ ʫʜʘʝʪʩʷ ʚʢʣʶʯʘʪʴ 

ʨʘʟʣʠʯʥʳʝ çʥʝʩʧʨʘʚʝʜʣʠʚʳʝè ʫʩʣʦʚʠʷ ʚ ʜʦʛʦʚʦʨ? 

ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʪʨʘʭʦʚʘʪʝʣʴ, ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ 

ʜʦʛʦʚʦʨʘ, ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʧʦʥʷʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʡ ʷʟʳʢ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʝʥ ʜʦʢʫ-

ʤʝʥʪ, ʥʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʩʷ 

ʩʚʦʙʦʜʘ ʜʦʛʦʚʦʨʘ ʜʣʷ ʥʝʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ 

ʤʦʞʝʪ ʣʠʙʦ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʟʘʢʣʶʯʝʥʠʝʤ ʜʦʛʦʚʦʨʘ 

ʥʘ ʫʩʣʦʚʠʷʭ ʵʪʠʭ ʧʨʘʚʠʣ, ʣʠʙʦ ʚʦʦʙʱʝ ʦʪʢʘʟʘʪʴʩʷ 

ʦʪ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʘ.  

ʇʨʠ ʟʘʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʘ ʩʪʨʘʭʦʚʘʥʠʷ ʦʯʝ-

ʚʠʜʥʦ ʥʝʨʘʚʝʥʩʪʚʦ ʩʪʦʨʦʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʩʪ.943 ɻʂ ʈʌ ʟʘʢʦʥʦʜʘʪʝʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʪʨʘ-

ʭʦʚʱʠʢʫ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʘʚʠʣʘʤʠ ʩʪʨʘʭʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʙr ʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠʤ ʩʘʤʠʤ, ʠʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʚʳ-

ʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʷ ʜʦʛʦʚʦʨ, ʩʪʨʘʭʦʚʱʠʢ ʜʝ-

ʣʘʝʪ ʵʪʦ ʥʘ ʚʳʛʦʜʥʳʭ ʜʣʷ ʩʝʙʷ ʫʩʣʦʚʠʷʭ ʠ ʩ ʫʯʝʪʦʤ 

ʩʚʦʠʭ ʠʥʪʝʨʝʩʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʷʚʣʷʶʪʩʷ çʥʝ-

ʩʧʨʘʚʝʜʣʠʚʳʝè, ʥʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʟʘʢʦʥʫ 

ʫʩʣʦʚʠʷ ʜʦʛʦʚʦʨʘ.[1] 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʥʳʝ 

ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʢʦʪʦʨʳʝ ʠʩʢʣʶʯʘʶʪ ʥʘʣʠʯʠʝ çʥʝ-

ʩʧʨʘʚʝʜʣʠʚʳʭè ʫʩʣʦʚʠʡ. ʇʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʌʝ-

ʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʟʘʱʠʪʝ ʢʦʥʢʫʨʝʥʮʠʠè (ʧʦʜ-

ʧʫʥʢʪ 5 ʧ. 1 ʩʪ.11), ʚ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ ʟʘʧʨʝʪ ʥʘ 

ʟʘʢʣʶʯʝʥʠʝ ʩʦʛʣʘʰʝʥʠʡ, ʣʠʙʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʦ-

ʛʣʘʩʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

çʥʘʚʷʟʳʚʘʥʠʶ ʢʦʥʪʨʘʛʝʥʪʫ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ, ʥʝ-

ʚʳʛʦʜʥʳʭ ʜʣʷ ʥʝʛʦ ʠʣʠ ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʨʝʜʤʝ-

ʪʫ ʜʦʛʦʚʦʨʘ (ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦ ʧʝʨʝ-

ʜʘʯʝ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʠʥʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ, ʘ ʪʘʢʞʝ ʩʦʛʣʘʩʠʝ ʟʘ-

ʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨ, ʧʨʠ ʫʩʣʦʚʠʠ ʚʥʝʩʝʥʠʷ ʚ ʥʝʛʦ 

ʧʦʣʦʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʚʘʨʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʢʦʥʪʨʘʛʝʥʪ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥ, ʠ ʜʨʫʛʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ)è. [2] 

ɸʥʘʣʠʟʠʨʫʷ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʫʶ ʧʨʘʢʪʠʢʫ, 

ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʦʛʦʚʦʨʢʠ, ʢʘʢ çʥʝʜʦʙʨʦ-

ʩʦʚʝʩʪʥʳʝè ʠʣʠ çʥʝʩʧʨʘʚʝʜʣʠʚʳʝè ʫʩʣʦʚʠʷ, ʚ ʜʦ-

ʛʦʚʦʨʘʭ ʩʪʨʘʭʦʚʘʥʠʷ ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ. ʅʘʧʨʦʪʠʚ, 

ʯʪʦ ʢʘʩʘʝʪʩʷ ʥʘʰʝʛʦ ʧʨʘʚʘ, ʪʦ ʚʦʟʤʦʞʥʦ ʩʣʝʜʫʝʪ 

ʚʳʜʝʣʠʪʴ ʦʪʜʝʣʴʥʳʡ ʙʣʦʢ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʝʨʝ-

ʯʠʩʣʷʪʴʩʷ çʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝè ʫʩʣʦʚʠʷ. 

ɺ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʠ ʉʐɸ ʩʫʱʝ-

ʩʪʚʫʶʪ ʦʙʱʠʝ ʧʨʘʚʠʣʘ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ, ʢʦ-

ʪʦʨʳʝ ʠʩʢʣʶʯʘʶʪ çʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʝ ʧʦʚʝʜʝʥʠʝè: 

ʦʙʱʠʝ ʤʘʥʝʨʳ ʧʦʚʝʜʝʥʠʷ ʠ ʧʨʘʚʠʣʘ ʟʘʢʣʶʯʝʥʠʷ 

ʜʦʛʦʚʦʨʦʚ, ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʫʯʘʩʪʥʠʢʘʤ ʜʦʛʦʚʦʨʘ 

ʧʨʠ ʝʛʦ ʩʦʩʪʘʚʣʝʥʠʠ, ʧʨʠ ʵʪʦʤ, ʠʩʢʣʶʯʘʶʱʠʝ çʥʝ-

ʜʦʙʨʦʩʦʚʝʩʪʥʦʝ ʧʦʚʝʜʝʥʠʝè. 

ɸ.ɸ.ʂʣʦʯʢʦʚ ʚ 2002 ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʣ ʩʪʘʥ-

ʜʘʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʦʛʦʚʦʨʦʚ. ɺ ʢʦʥʪʝʢʩʪʝ ʝʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʧʦʩʚʷʱʝʥʦ ʠʟʫ-

ʯʝʥʠʶ ʧʨʘʚʠʣʴʥʦʩʪʠ ʜʦʛʦʚʦʨʥʳʭ ʫʩʣʦʚʠʡ. ɸ.ɸ. 

ʂʣʦʯʢʦʚʳʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ 

ʧ.2 ʩʪʘʪʴʠ 428 ɻʂ ʈʌ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʦʧʦʣ-

ʥʠʚ ʥʘʧʠʩʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ 

ʫʩʣʦʚʠʡ ʫʢʘʟʘʥʠʝʤ ʥʘ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ. ʆʥ ʧʨʝʜ-

ʣʘʛʘʝʪ ʩʣʝʜʦʚʘʪʴ ʚ ʵʪʦʤ ɼʠʨʝʢʪʠʚʝ, ʢʦʪʦʨʘʷ ʪʘʢʦʝ 

ʫʢʘʟʘʥʠʝ ʩʦʜʝʨʞʠʪ.[5] 

ɼʨʫʛʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ɸ.ɼ. ʂʦʨʝʮʢʠʡ ʧʨʝʜʣʘ-

ʛʘʝʪ ʩʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʷ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ 

ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ: çʣʶʙʳʝ ʫʩʣʦʚʠʷ, ʦʙʲʝʢʪʠʚʥʦ 

ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʠʥʪʝʨʝʩʘʤ ʩʪʦʨʦʥʳ ʜʦʛʦʚʦʨʘ ʠ ʥʝ 

ʢʦʤʧʝʥʩʠʨʫʝʤʳʝ ʝʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʙʣʘʛ ʩʦ ʩʪʦʨʦʥʳ ʢʦʥʪʨʘʛʝʥʪʘè, ʷʚʣʷʶʪʩʷ 

çʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤʠè. [6] 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʚʷʟʠ ʩ ʥʝʩʧʨʘʚʝʜʣʠ-

ʚʳʤʠ (ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤʠ) ʜʦʛʦʚʦʨʥʳʤʠ ʫʩʣʦʚʠ-

ʷʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ, ʚ ʜʘʥ-

ʥʦʡ ʩʪʘʪʴʝ ʟʘʪʨʦʥʫʪʳ ʣʠʰʴ ʥʝ ʤʥʦʛʠʝ ʠʟ ʥʠʭ. ʇʦʣʝ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʧʨʦʩʦʚ çʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠè 

ʠ çʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʠè ʚ ʫʩʣʦʚʠʷʭ ʜʦʛʦʚʦʨʘ ʝʱʝ 

ʦʙʰʠʨʥʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʦʜʥʦʟʥʘʯʥʦʝ ʨʝʰʝʥʠʝ ʫʢʘ-

ʟʘʥʥʳʭ ʧʨʦʙʣʝʤ, ʥʝʦʙʭʦʜʠʤ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʠ 

ʫʩʪʨʘʥʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʝʣʦʚ.  
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ɸʅʅʆʊɸʎʀʗ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘʚʦʚʦʡ ʣʠʯʥʦʩʪʠ, ʪʠʧʳ ʧʨʘʚʦʚʦʡ ʣʠʯʥʦʩʪʠ 

ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘʚʦʚʳʭ ʮʝʥʥʦʩʪʝʡ. ʇʦʢʘʟʘʥʘ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʠ ʧʨʘʚʦʚʦʡ ʢʫʣʴʪʫʨʳ ʯʝʣʦʚʝʢʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘ-

ʚʦʚʳʭ ʮʝʥʥʦʩʪʝʡ. ʈʘʙʦʪʘ ʠʤʝʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʘʧʠʩʘʥʘ ʥʘ ʩʪʳʢʝ ʶʨʠʩʧʨʫʜʝʥʮʠʠ, ʧʩʠ-

ʭʦʣʦʛʠʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ ʬʠʣʦʩʦʬʠʠ. 

ABSTRACT 

This article examines the issues of legal personality education, types of legal personality and the peculiari-

ties of legal values. The role of public policy in shaping the legal culture of the person. We analyzed the charac-

teristics of the formation of legal values. The work has an interdisciplinary character, written at the intersection 

of law, psychology, sociology and philosophy. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʘʚʦʚʦʝ ʚʦʩʧʠʪʘʥʠʝ, ʧʨʘʚʦʚʳʝ ʮʝʥʥʦʩʪʠ, ʧʨʘʚʦʚʘʷ ʣʠʯʥʦʩʪʴ, ʧʩʠʭʦʜʠʥʘʤʠʯʝ-

ʩʢʠʡ ʧʦʜʭʦʜ, ʶʨʠʜʠʯʝʩʢʘʷ ʧʩʠʭʦʣʦʛʠ ̫
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ʉʦʚʨʝʤʝʥʥʦʝ ʥʘʫʯʥʦʝ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʦʧʳʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘʚʦʚʦʡ ʠʜʝʦʣʦ-

ʛʠʠ, ʧʨʘʚʦʚʳʭ ʮʝʥʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʘ, 

ʟʘʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ʉʦʮʠʘʣʴʥʳʡ ʢʨʠ-

ʟʠʩ 90-ʭ ʛʦʜʦʚ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʪʨʝʙʦʚʘʣ 

ʩʝʨʴʝʟʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʨʝ-

ʛʫʣʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʦʜʥʘʢʦ ʛʦʩʫ-

ʜʘʨʩʪʚʦ ʩʘʤʦʫʩʪʨʘʥʠʣʦʩʴ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʟʘʪʷʞʥʦ-

ʤʫ ʢʨʠʟʠʩʫ 90ïʭ ʛʦʜʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʮʝʣʦʛʦ ʧʦ-

ʢʦʣʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʛʨʘʞʜʘʥ ʩ çʦʩʦʙʳʤʠè 

ʧʨʘʚʦʚʳʤʠ ʮʝʥʥʦʩʪʷʤʠ ʠ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤ ʧʨʘ-

ʚʦʚʳʤ ʥʠʛʠʣʠʟʤʦʤ ʠ ʧʨʘʚʦʚʦʡ ʠʜʝʘʣʠʟʘʮʠʝʡ. ʂʨʠ-

ʟʠʩ ʢʫʣʴʪʫʨʥʳʭ ʦʩʥʦʚ ʦʙʱʝʩʪʚʘ ʚʩʝʛʜʘ ʚʟʘʠʤʦʩʚʷ-

ʟʘʥ ʩ ʧʨʘʚʦʚʦʡ ʞʠʟʥʴʶ. ʅʠʢʘʢʘʷ ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ 

ʥʠ ʚ ʦʜʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʥʝ 

ʤʦʞʝʪ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʘʚʦʚʦʡ ʠʜʝʦʣʦʛʠʠ. 

ʇʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʩʦʮʠʫʤʦʤ 

ʮʝʥʥʦʩʪʝʡ, ʤʠʨʦʚʦʟʟʨʝʥʠʡ, ʤʝʥʪʘʣʴʥʦʩʪʠ ʦʪʝʣʴʥʦʡ 

ʢʫʣʴʪʫʨʳ ʠ ʪ.ʜ. 

ʊʘʢ ʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʚʦʚʳʭ ʮʝʥʥʦʩʪʝʡ 

ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʩ ʢʦʥʢʨʝʪʥʦʡ ʣʠʯʥʦʩʪʴʶ, ʚʦʩʧʠʪʘ-

ʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʤʘʩʩʦʚʦʛʦ ʥʦʩʠʪʝʣʷ ʧʨʘ-

ʚʦʩʦʟʥʘʥʠʷ, ʚʩʝ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʣʦ ʢʦʦʨʜʠʥʠʨʦʚʘ-

ʥʠʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʥʝ ʪʦʣʴʢʦ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ, ʥʦ 

ʠ ʚʦʩʧʠʪʘʥʠʝ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʘʩʝʣʝʥʠʝ ʦʧʨʝʜʝ-

ʣʸʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ 

ʟʘʢʦʥʦʧʦʩʣʫʰʥʦʤʫ ʧʨʘʚʦʚʦʤʫ ʧʦʚʝʜʝʥʠʶ ʛʨʘʞ-

ʜʘʥ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʢʦʥʝʮ XX ʚʝʢʘ ʚ ʈʦʩʩʠʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʦʩʪʦʤ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʡ 

ʜʝʚʠʘʮʠʠ, ʢʨʠʤʠʥʘʣʠʟʘʮʠʝʡ ʦʙʱʝʩʪʚʘ, ʠ ʷʚʥʦ ʚʳ-

ʨʘʞʝʥʥʦʡ ʢʦʨʨʫʧʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

ɺ ʩʚʦʸʤ çʯʠʩʪʦʤè ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ, 

ʮʝʥʥʦʩʪʴ ʥʝ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʦʟʥʘʥʠʷ ʠ ʚʦʣʠ 

ʣʠʯʥʦʩʪʠ. ʀʥʪʝʨʝʩʳ ʢʦʥʢʨʝʪʥʦʡ ʣʠʯʥʦʩʪʠ, ʦʪ ʢʦ-

ʪʦʨʳʭ ʟʘʚʠʩʷʪ ʝʛʦ ʮʝʥʥʦʩʪʠ, ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʧʝʨʝʜ ʩʦʙʦʡ ʝʜʠʥʩʪʚʦ ʦʙʲʝʢʪʠʚʥʦʛʦ ʠ ʩʫʙʲʝʢʪʠʚ-

ʥʦʛʦ, ʝʩʣʠ ʦʥʠ ʦʩʦʟʥʘʥʳ. ʆʜʥʘʢʦ, ʠʥʪʝʨʝʩ ʯʘʩʪʦ 

ʙʝʩʩʦʟʥʘʪʝʣʝʥ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʩʦ-

ʚʝʨʘhʪʴ ʜʝʡʩʪʚʠʷ, ʧʨʦʪʠʚʦʨʝʯʘʱʠʝ ʦʙʲʝʢʪʠʚʥʳʤ 

ʠʥʪʝʨʝʩʘʤ ʦʙʱʝʩʪʚʘ.  

ʀʥʪʝʨʝʩ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʥʦʚʳ ʚ ʦʢʨʫʞʘʶ-

ʱʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʝʩʪʴ ʤʦʪʠʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ ʩʫʙʲʝʢʪʠʚʥʳʝ ʮʝʣʠ, ʞʝʣʘʥʠʷ, ʥʘʤʝʨʝʥʠʷ ʠ 

ʪ.ʧ.[1] 

ʅʘʧʨʠʤʝʨ: ʂ. ɻʝʣʴʚʝʮʠʡ ʧʠʰʝʪ: çɽʩʣʠ ʤʠʨ 

ʬʠʟʠʯʝʩʢʠʡ, ʧʦʜʯʠʥʝʥ ʟʘʢʦʥʫ ʜʚʠʞʝʥʠʷ, ʪʦ ʤʠʨ 

ʜʫʭʦʚʥʳʡ ʥʝ ʤʝʥʝʝ ʧʦʜʯʠʥʝʥ ʟʘʢʦʥʫ ʠʥʪʝʨʝʩʘ. ʅʘ 

ʟʝʤʣʝ ʠʥʪʝʨʝʩ ʝʩʪʴ ʚʩʝʩʠʣʴʥʳʡ ʚʦʣʰʝʙʥʠʢ, ʠʟʤʝ-

ʥʷʶʱʠʡ ʚ ʛʣʘʟʘʭ ʚʩʝʭ ʩʫʱʝʩʪʚ ʚʠʜ ʚʩʷʢʦʛʦ ʧʨʝʜ-

ʤʝʪʘè [1, 2] 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʘʙʩʦʣʶʪʥʦʝ ʧʦʥʷʪʠʝ çʮʝʥʥʦ-

ʩʪʠè ʠ çʦʙʲʝʢʪ ʮʝʥʥʦʩʪʠè ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʳʝ ʧʦʥʷ-

ʪʠʝ, ʪʘʢ ʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʠʤʤʘʥʝʥʪʥʦʛʦ 

ʩʚʦʡʩʪʚʦ ʥʦʩʠʪʝʣʷ ʮʝʥʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ʩʫʙʲʝʢʪʘ ʚ ʜʨʫʛʦʡ ʪʠʧ ʥʦʩʠʪʝʣʷ (ʪʠʧ 

ʧʨʘʚʦʚʦʡ ʣʠʯʥʦʩʪʠ). ʎʝʥʥʦʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʢʘʢ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʬʫʥʢʮʠʷ ʩʫʙʲʝʢʪʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʣʠʯʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʡ ʦʙʱʥʦʩʪʠ ʠ 

ʩʣʫʞʠʪ ʝʛʦ ʠʥʪʝʨʝʩʘʤ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʦʙʲʝʢʪʘ (ʦʙ-

ʱʝʩʪʚʦ, ʛʦʩʫʜʘʨʩʪʚʦ, ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ) ʠ ʩʫʙʲʝʢʪʘ 

(ʧʨʘʚʦʚʘʷ ʣʠʯʥʦʩʪʴ), ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʝʚʨʘʱʝ-

ʥʠʶ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʚ ʘʥʪʠʮʝʥʥʦʩʪʴ ʠ 

ʥʘʦʙʦʨʦʪ, ʯʪʦ ʷʩʥʦ ʥʘʭʦʜʠʪ ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʪʘ-
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ʢʠʭ ʷʚʣʝʥʠʷʭ ʢʘʢ ʧʨʘʚʦʚʦʡ ʥʠʛʠʣʠʟʤ, ʧʨʘʚʦʚʘʷ 

ʠʜʝʘʣʠʟʘʮʠʷ. 

ɼʦ ʩʝʨʝʜʠʥʳ XX ʚʝʢʘ, ʧʦʥʷʪʠʝ ʮʝʥʥʦʩʪʴ ʠʩ-

ʩʣʝʜʫʝʪʩʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ʬʠʣʦʩʦʬʩʢʦʡ ʠ ʩʦʮʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʩʦʮʠʘʣʴʥʦʝ ʢʘʢ 

ʚʥʝʰʥʝʝ ʯʫʞʜʦʝ ʯʝʣʦʚʝʢʫ. ʅʦ ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʫʯ-

ʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʘʚʦʚʦʡ ʧʨʠʨʦʜʳ ʣʠʯʥʦʩʪʠ, 

ʦʙʦʩʥʦʚʳʚʘʝʪ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʢʦʥʮʝʧʮʠʷʭ, 

ʯʪʦ ʧʨʘʚʦʚʦʡ ʩʫʙʲʝʢʪ ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ, ʦʪʨʘʞʝ-

ʥʠʝʤ, ʩʣʝʜʩʪʚʠʝʤ ʩʦʮʠʘʣʴʥʦʛʦ. 

ɹʘʟʦʚʳʝ ʧʝʨʚʳʝ ʥʘʫʯʥʳʝ ʢʦʥʮʝʧʮʠʠ ʮʝʥʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʘʭ ʬʠʣʦʩʦʬʠʠ, ʧʩʠʭʦʣʦʛʠʠ, 

ʩʦʮʠʦʣʦʛʠʠ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ, ʚʳʜʝʣʠʤ ʥʝʢʦʪʦʨʳʭ 

ʪʘʢʠʭ ʢʘʢ: ɺ.ɸ. ɺʘʩʠʣʝʥʢʦ, ɺ.ʇ. ʊʫʛʘʨʠʥʦʚ, ʆ.ɻ. 

ɼʨʦʙʥʠʮʢʠʡ, ʇ.ɸ ʉʦʨʦʢʠʥ, ʕ. ɼʶʨʢʛʝʡʤ, ʄ. ɺʝ-

ʙʝʨ, ʋ. ʊʦʤʘʩ ʠ ʌ. ɿʥʘʥʝʮʢʠʡ, ʊ. ʇʘʨʩʦʥʩ ʠ ʜʨ. 

ɺ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢʘʭ ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʫʯʥʳʝ ʢʦʥʮʝʧʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ 

ʩ ʜʨʫʛʠʤʠ ʧʦʥʷʪʠʷʤʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ, ʧʨʠ ʵʪʦʤ 

ʮʝʥʥʦʩʪʴ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʥʘʫʯʥʳʭ 

ʪʨʫʜʘʭ XX ʩʪʦʣʝʪʠʷ. 

ʉʪʦʠʪ ʚʳʜʝʣʠʪʴ ʨʘʙʦʪʳ ɿ. ʌʨʝʡʜʘ. ɺ ʥʘʯʘʣʝ 

XX ʚʝʢʘ ʚʝʣʠʢʠʡ ʫʯʝʥʳʡ ʧʩʠʭʦʣʦʛʠʠ ɿ. ʌʨʝʡʜ ʚ 

ʩʚʦʝʡ ʨʘʙʦʪʝ çʅʝʫʜʦʙʩʪʚʦ ʢʫʣʴʪʫʨʦʡè ʠʣʠ ʚ ʜʨʫ-

ʛʦʤ ʧʝʨʝʚʦʜʝ ð çʅʝʜʦʚʦʣʴʩʪʚʦ ʢʫʣʴʪʫʨʦʡè (1930), 

ʥʝ ʢʘʩʘʷʩʴ ʧʨʷʤʦ ʚʦʧʨʦʩʦʚ ʮʝʥʥʦʩʪʝʡ, ʦʜʥʘʢʦ ʦʙʦ-

ʟʥʘʯʠʣ ʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʣ ʠʭ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ. ɿ. ʌʨʝʡʜ ʧʠʰʝʪ: çʊʝʧʝʨʴ 

ʧʨʠʰʣʦ ʚʨʝʤʷ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʫʱʥʦʩʪʠ ʪʦʡ ʢʫʣʴʪʫ-

ʨʳ, ʯʴʷ ʮʝʥʥʦʩʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʯʘʩʪʴʷ ʙʳʣʘ 

ʧʦʩʪʘʚʣʝʥʘ ʧʦʜ ʩʦʤʥʝʥʠʝ. ʄʳ ʥʝ ʙʫʜʝʤ ʠʩʢʘʪʴ 

ʬʦʨʤʫʣʫ, ʢʦʪʦʨʘʷ ʝʱʝ ʜʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʨʘʟʠʣʘ 

ʙʳ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʚʘʭ ʵʪʫ ʩʫʱʥʦʩʪʴ. ʋʜʦʚʣʝʪʚʦ-

ʨʠʤʩʷ ʧʦʚʪʦʨʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʩʣʦʚʦ çʢʫʣʴʪʫʨʘè 

ʦʙʦʟʥʘʯʘʝʪ ʚʩʶ ʩʫʤʤʫ ʜʦʩʪʠʞʝʥʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ, 

ʦʪʣʠʯʘʶʱʠʭ ʥʘʰʫ ʞʠʟʥʴ ʦʪ ʞʠʟʥʠ ʥʘʰʠʭ ʞʠʚʦʪ-

ʥʳʭ ʧʨʝʜʢʦʚ ʠ ʩʣʫʞʘʱʠʭ ʜʚʫʤ ʮʝʣʷʤ: ʟʘʱʠʪʝ ʣʶ-

ʜʝʡ ʦʪ ʧʨʠʨʦʜʳ ʠ ʫʨʝʛʫʣʠʨʦʚʘʥʠʶ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʣʶʜʴʤʠ. éʂ ʢʫʣʴʪʫʨʝ ʤʳ ʦʪʥʦʩʠʤ ʚʩʝ 

ʬʦʨʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʩʝ ʮʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʥʦʩʷʪ ʯʝʣʦʚʝʢʫ ʧʦʣʴʟʫ, ʧʦʜʯʠʥʷʶʪ ʝʤʫ ʟʝʤʣʶ, ʟʘ-

ʱʠʱʘʶʪ ʝʛʦ ʦʪ ʩʠʣ ʧʨʠʨʦʜʳ ʠ ʪ. ʧ. ʕʪʘ ʩʪʦʨʦʥʘ 

ʢʫʣʴʪʫʨʳ ʚʳʟʳʚʘʝʪ ʤʝʥʴʰʝ ʚʩʝʛʦ ʩʦʤʥʝʥʠʡè[3] 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ɿ. ʌʨʝʡʜʘ ʢʫʣʴʪʫʨʘ, ʢʫʣʴʪʫʨ-

ʥʳʝ ʮʝʥʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʮʠʘʣʠʟʘ-

ʮʠʠ ʣʠʯʥʦʩʪʠ, ʥʦ ʠ ʧʨʠʚʦʜʷʪ ʢ ʥʝʚʨʦʟʫ, ʚʩʣʝʜʩʪʚʠʝ 

ʚʳʪʝʩʥʝʥʠʷ ʩʚʦʠʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʨʦʜʥʳʭ ʚʣʝʯʝʥʠʡ ʚʳʨʘʞʝʥʥʳʭ ʚ ʧʩʠʭʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ, ʚʣʝʯʝʥʠʝ ʢ ʞʠʟʥʠ - ʩʤʝʨʪʠ, ʘ ʠʤʝʥʥʦ 

ʤʦʨʪʠʜʦ-ʣʠʙʠʜʦ; ʪʘʥʘʪʦʩ-ʵʨʦʩ. ʂʫʣʴʪʫʨʘ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ɿ. ʌʨʝʜʘ ʩʪʨʝʤʠʪʩʷ ʢ ʦʙʲʝʜʝʥʠʶ ʠ ʦʙʱʥʦ-

ʩʪʠ ʣʶʜʝʡ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʯʝʣʦ-

ʚʝʯʝʩʢʠʭ ʚʣʝʯʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʣʠʯʥʦʩʪʠ, ʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪ-

ʩʷ ʥʝʢʘʷ ʠʥʩʪʘʥʮʠʷ ʚʥʫʪʨʠ ʧʩʠʭʠʯʝʩʢʦʡ, ʘ ʠʤʝʥʥʦ, 

çʉʚʝʨʭ ʗè. ʇʨʦʷʚʣʝʥʠʝ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝ-

ʣʦʚʝʢʘ ʜʘʥʥʦʡ ʠʥʩʪʘʥʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʯʫʚʩʪʚʫ ʚʠ-

ʥʳ, ʩʦʚʝʩʪʠ, ʤʦʨʘʣʠ ʩʪʳʜʘ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʘʙʦ-

ʪʳ ɿ. ʌʨʝʡʜʘ: çʃʶʜʷʤ ʷʚʥʦ ʥʝʣʝʛʢʦ ʦʪʢʘʟʳʚʘʪʴʩʷ 

ʦʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʘʛʨʝʩʩʠʚʥʦʡ ʥʘʢʣʦʥʥʦʩʪʠ, ʦʥʠ 

ʥʝ ʩʣʠʰʢʦʤ ʭʦʨʦʰʦ ʵʪʦ ʧʝʨʝʥʦʩʷʪè. ɺ ʙʘʟʠʩʝ ʧʩʠ-

ʭʦʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ɿ. ʌʨʝʡʜʘ ʥʘʭʦʜʠʪʩʷ 

ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʝ, ʥʝʦʩʦʟʥʘʚʘʝʤʦʝ. ɺ 20-ʭ ʛʦʜʘʭ XX 

ʚʝʢʘ ʬʨʝʡʜʦʚʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʩʠʭʠ-

ʯʝʩʢʦʡ ʘʥʦʤʠʝʡ ʠʟ ʪʨʝʭ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʩʦ-

ʩʪʘʚʣʷʶʱʠʭ: ʠʜ, ʵʛʦ ʠ ʩʫʧʝʨʵʛʦ. [3,4] 

ʀʜ, ʠʣʠ ʆʥʦ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʤʠʪʠʚʥʳʝ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʚʦʙʳʪʥʳʝ, ʧʨʠʨʦʜʥʳʝ ʩʦʩʪʘʚʣʷ-

ʶʱʠʝ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ, ʩʚʷʟʘʥʳ ʩ ʧʝʨʚʠʯʥʳʤʠ, 

ʘʨʭʘʠʯʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. ʀʜ, ʥʝ ʧʦʜʯʠʥʷʝʪʩʷ 

ʟʘʢʦʥʘʤ, ʧʨʘʚʠʣʘʤ, ʥʦʨʤʘʤ. 

ʕʛʦ (ʦʪ ʣʘʪ. çegoè ð çʗè), ʝʩʣʠ ʩʘʤʘʷ ʨʘʟʫʤ-

ʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʩʠʭʠʢʠ, ʦʩʥʦʚ-

ʥʘʷ ʟʘʜʘʯʘ ʜʘʥʥʦʛʦ ʘʩʧʝʢʪʘ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ, ʚʣʝʯʝʥʠʡ ʀʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘ-

ʤʠ, ʟʘʢʦʥʘʤʠ, ʤʦʨʘʣʴ, ʦʛʨʘʥʠʯʝʥʠʝʤ ʢʦʥʢʨʝʪʥʦʛʦ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʉ ʧʦʤʦʱʴʶ ʕʛʦ ʧʦ ɿ. 

ʌʨʝʡʜʫ ʧʨʦʠʩʭʦʜʠʪ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʩʘʤʦʩʦʭʨʘʥʝʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʦʙʱʝʩʪʚʝ, ʯʪʦ ʧʦʤʦʛʘ-

ʝʪ ʝʤʫ ʚʳʞʠʪʴ ʚ ʩʦʮʠʫʤʝ. ʎʝʥʥʦʩʪʠ ʫ ɿ. ʌʨʝʡʜʘ, 

ʢʘʢ ʫʞʝ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʥʘʭʦʜʷʪʩʷ ʚ ʩʫʧʝʨʵʛʦ (ʦʪ 

ʣʘʪ. çsuperè ð çʩʚʝʨʭè ʠ çegoè ð çʗè).[3, 4] ʉʫ-

ʧʝʨʵʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʮʠʘʣʠʟʘʮʠʠ 

ʣʠʯʥʦʩʪʠ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ, 

ʢʫʣʴʪʫʨʥʳʝ, ʧʨʘʚʦʚʳʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦ ʩʝʤʝʡʥʳʝ ʮʝʥʥʦʩʪʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʩʠʭʦ-

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ ʥʘʯʘʣʘ XX ʚʝʢʘ, ʚ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʠʤʝʥʥʦ ʉʫʧʝʨʕʛʦ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʘʚʦʚʫʶ ʢʫʣʴʪʫʨʫ. ʄʦʞʥʦ ʩʫʤ-

ʤʠʨʫʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʯʪʦ, ʚʳʩʪʫ-

ʧʘʷ ʚ ʨʦʣʠ çʈʦʜʠʪʝʣʷè, çʉʫʧʝʨ ʕʛʦè ʛʦʩʫʜʘʨʩʪʚʦ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʣʠʮʝ ʦʪʜʝʣʴʥʦ ʩʪʦʷ-

ʱʝʡ ʧʘʨʘʜʠʛʤʳ ʧʨʦʩʪʦ ʦʙʷʟʘʥʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʨʘʚʦʚʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʘ, ʨʘʟ-

ʨʘʙʘʪʳʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʝ ʪʦʣʴʢʦ ʟʘ-

ʥʠʤʘʪʴʩʷ ʧʨʘʚʦʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʥʦ ʠ 

çʦʩʦʙʳʤ ʧʫʥʢʪʦʤè ʧʨʦʧʠʩʳʚʘʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʟʘʜʘʯʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʘʚʦʚʦʡ ʢʫʣʴʪʫʨʳ 

ʥʘʩʝʣʝʥʠʷ. 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʚ ʨʘʟʚʠʪʠʠ ʧʩʠʭʦʣʦʛʠʠ 

ʥʝʦʬʨʝʡʜʠʟʤʘ, ʘ 1929ð1930 ʛʛ. ʥʘʯʘʣ ʨʘʟʚʠʚʘʪʴʩʷ 

ʥʝʦʬʨʝʡʜʠʟʤ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʉʐɸ, ʥʘʠʙʦʣʝʝ ʟʥʘ-

ʯʠʤʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʪʘʢʠʝ 

ʢʘʢ ʂ. ʍʦʨʥʠ, ɻ.ʉ. ʉʘʣʣʠʚʘʥ, ʕ. ʌʨʦʤʤ, ʙʳʣʘ ʧʝ-

ʨʝʩʤʦʪʨʝʥʘ ʦʩʥʦʚʥʘʷ ʧʩʠʭʦʘʥʘʣʠʪʠʯʝʩʢʘʷ ʠʜʝʷ 

ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʠʜʝʠ ɿ. ʌʨʝʡʜʘ ʦ ʧʨʠʦʨʠʪʝʪʝ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ, ʧʨʠʤʠʪʠʚʥʦʛʦ ʥʘʯʘʣʘ ʚ ʀʜ. ʆʜʥʘʢʦ ʠ 

ʥʝʦʬʨʝʡʜʠʩʪʳ ʩʯʠʪʘʣʠ, ʯʪʦ ʥʝʚʨʦʪʠʟʤ, ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ 

ʦʙʱʝʩʪʚʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʩʚʦʝʤ ʨʘʟ-

ʚʠʪʠʠ ʥʝʦʬʨʝʡʜʠʟʤ ʥʝ ʩʪʘʣ ʢʦʤʧʣʝʢʩʥʳʤ ʮʝʣʦʩʪ-

ʥʳʤ ʫʯʝʥʠʝʤ. ʋ ʨʘʟʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʛʦ 

ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʠʘʤʝʪʨʘʣʴʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʘʩ-

ʧʝʢʪʳ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ. 

ɺ ʪʝʦʨʠʠ ʌʨʝʡʜʘ ʦʪʥʦʰʝʥʠʝ ʠʥʜʠʚʠʜʘ ʢ ʦʙ-

ʱʝʩʪʚʫ ʷʚʣʷʝʪʩʷ, ʧʦ ʩʫʱʝʩʪʚʫ, ʩʪʘʪʠʯʥʳʤ: ʠʥʜʠ-

ʚʠʜ ʦʩʪʘʝʪʩʷ, ʚ ʦʙʱʝʤ, ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ, ʠʟʤʝʥʷʷʩʴ 

ʣʠʰʴ ʧʦʩʪʦʣʴʢʫ, ʧʦʩʢʦʣʴʢʫ ʦʙʱʝʩʪʚʦ ʫʩʠʣʠʚʘʝʪ 

ʥʘʞʠʤ ʥʘ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʢʣʦʥʥʦʩʪʠ ʠʣʠ ʜʦ-

ʧʫʩʢʘʝʪ ʠʭ ʙʦʣʝʝ ʧʦʣʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ, ʧʨʠʥʦʩʷ 

ʪʝʤ ʩʘʤʳʤ ʚ ʞʝʨʪʚʫ ʢʫʣʴʪʫʨʫè  
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ʆʩʥʦʚʥʘʷ ʠ ʛʣʘʚʥʘʷ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʕ. 

ʌʨʦʤʤʦʤ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ - ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʚ ʩʠʩʪʝʤʝ ʮʝʥʥʦʩʪʝʡ. ʕʢʟʠʩʪʝʥʮʠʦʥʘʣʴʥʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ, ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ ʦʨʠʝʥʪʠ-

ʨʦʚʘʪʴʩʷ ʚʦ ʚʥʝʰʥʝʤ ʤʠʨʝ. ʀʥʜʠʚʠʜ ʚ ʩʦʮʠʘʣʴʥʦʤ 

ʦʙʱʝʩʪʚʝ ʧʦʜʚʝʨʞʝʥ ʨʘʟʣʠʯʥʳʤ ʷʚʣʝʥʠʷʤ, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʧʨʠʜʘʚʘʪʴ ʠʤ ʩʤʳʩʣ, 

ʮʝʥʥʦʩʪʴ, ʠ ʢʦʥʪʝʢʩʪ. ʇʦ ʤʥʝʥʠʶ ʕ. ʌʨʦʤʤʘ ʞʠʟ-

ʥʝʥʥʦ ʚʘʞʥʦ, ʠ ʩʘʤʳʡ ʛʣʘʚʥʳʡ ʠʥʪʝʨʝʩ ʣʠʯʥʦʩʪʠ ʚ 

ʮʝʥʥʦʩʪʥʦʡ ʦʨʠʝʥʪʘʮʠʠ. ʋ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʝʩʪʴ 

ʩʚʦʷ ʦʩʴ ʢʦʦʨʜʠʥʘʪ, ʩʠʩʪʝʤʘ ʚʟʛʣʷʜʦʚ, ʚʥʫʪʨʝʥʥʷʷ 

ʬʠʣʦʩʦʬʠʷ ʞʠʟʥʠ. ʃʶʜʷʤ ʩʚʦʡʩʪʚʝʥʥʦ ʦʙʝʨʝʛʘʪʴ 

ʩʚʦʠ ʫʩʪʦʠ ʠ ʮʝʥʥʦʩʪʥʳʝ ʦʨʠʝʥʪʠʨʳ, ʣʶʙʳʤʠ ʩʧʦ-

ʩʦʙʘʤʠ, ʜʘʞʝ ʩʘʤʳʤʠ ʨʘʜʠʢʘʣʴʥʳʤʠ. 

ʇʦ ʤʥʝʥʠʶ ʕ. ʌʨʦʤʤʘ: çʃʶʜʠ ʩʦʦʪʥʦʩʷʪʩʷ ʩ 

ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚ-

ʣʝʥʠʷʤ: ʯʝʨʝʟ ʘʩʩʠʤʠʣʷʮʠʶ - ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʚʝʱʝʡ (ʥʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʫʪʴ) ʠ ʯʝʨʝʟ 

ʩʦʮʠʘʣʠʟʘʮʠʶ - ʧʦʟʥʘʥʠʝ ʩʝʙʷ ʠ ʜʨʫʛʠʭ (ʧʨʦʜʫʢ-

ʪʠʚʥʳʡ ʧʫʪʴ)è.  

ʉʨʝʜʠ ʥʝʧʨʦʜʫʢʪʠʚʥʳʭ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘ-

ʮʠʡ ʕ. ʌʨʦʤʤ ʚʳʜʝʣʠʣ ʪʠʧʳ ʣʠʯʥʦʩʪʝʡ: ʨʝʮʝʧ-

ʪʠʚʥʳʡ, ʵʢʩʧʣʫʘʪʠʚʥʳʡ, ʥʘʢʦʧʠʪʝʣʴʥʳʡ ʠ ʨʳʥʦʯ-

ʥʳʡ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʩ ʪʘʢʦʡ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʧʨʝʦʙʣʘʜʘʝʪ ʨʳʥʦʯʥʳʡ ʠ ʥʘʢʦʧʠʪʝʣʴʥʳʡ ʪʠʧ. 

ʋ ʨʳʥʦʯʥʦʛʦ ʪʠʧʘ ʣʠʯʥʦʩʪʠ ʚ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥ-

ʪʠʨʘʭ ʥʘʭʦʜʠʪʩʷ ʢʦʥʮʝʧʮʠʷ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʩ ʥʠʛʠʣʠʟʤʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʪʠʢʝ ʙʠʟʥʝʩʘ ʠ 

ʧʨʘʚʫ, ʚʳʩʪʘʚʣʷʷ ʩʝʙʷ ʢʘʢ ʪʦʪ ʞʝ ʪʦʚʘʨ, ʚ ʢʦʥʮʝʧ-

ʮʠʠ ʨʳʥʢʘ ʪʨʫʜʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʥʝʤ. ʅʘʢʦʧʠʪʝʣʴʥʳʡ ʪʠʧ, ʦʩʥʦʚʥʦʡ 

ʩʚʦʝʡ ʮʝʥʥʦʩʪʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʩʯʠʪʘʝʪ ʧʦʪʨʝʙʣʝ-

ʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʙʣʘʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʜʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ-

ʩʣʫʞʠʚʘʶʪ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʘʚʦʚʳʭ ʪʠʧʦʚ 

ʣʠʯʥʦʩʪʠ ʠ ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʜʘʥʥʳʡ ʪʠʧ, 

ʪʘʢ ʢʘʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦ-

ʣʠʪʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʳ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʱʝʩʪʚʘ, 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʥʘʙʦʨ ʮʝʥʥʦʩʪʥʳʭ 

ʦʨʠʝʥʪʘʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʣʠʯʠʝ 

ʫʙʝʞʜʝʥʥʦʩʪʠ ʚ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʠʜʝʘʣʠʟʘʮʠʠ ʟʘ-

ʢʦʥʘ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝʫʢʦʩʥʠ-

ʪʝʣʴʥʦ ʧʦʜʯʠʥʷʪʩʷ ʝʤʫ. ɹʝʩʩʧʦʨʥʦ, ʯʪʦ ʮʝʥʥʦʩʪʠ 

ʧʨʘʚʦʚʦʡ ʣʠʯʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʚʟʘʠʤʦʟʘʚʠ-

ʩʠʤʳ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʫʙʝʞʜʝʥʥʦʩʪʴʶ, ʤʦʪʠʚʘ-

ʮʠʝʡ, ʩʤʳʩʣʦʤ ʞʠʟʥʠ ʠ ʚʣʠʷʶʪ ʥʘ ʧʨʘʚʦʚʦʝ ʧʦʚʝ-

ʜʝʥʠʝ. 
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çɺʝʣʠʢʘʷ ʗʩʘè ʏʠʥʛʠʩʭʘʥʘ ʠʛʨʘʣʘ ʨʦʣʴ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ, ʜʝʡʩʪʚʦʚʘʚʰʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ ï ʧʨʝʝʤʥʠʢʦʚ ʠʤʧʝʨʠʠ ʏʠʥʛʠʩʭʘʥʘ. ʋʛʦʣʦʚʥʦʝ ʧʨʘʚʦ ʚʳʩʪʫʧʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʦʭʨʘʥʳ ʠʥʪʝʨʝʩʦʚ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʜʦʩʪʠʛʣʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʨʝʣʦʩʪʠ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʛʫʤʘʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʥʦʨʤ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ, çɺʝʣʠʢʘʷ ʗʩʘè ʦʪʣʠʯʘʣʘʩʴ ʥʝʧʨʝʢʣʦʥʥʦʡ 

ʞʝʩʪʦʢʦʩʪʴʶ ʠ ʩʫʨʦʚʦʩʪʴʶ. ɽʩʣʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ ʜʨʝʚʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳʤ ʙʳʣʦ ʦʪʩʫʪ-

ʩʪʚʠʝ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʤʝʞʜʫ ʫʛʦʣʦʚʥʳʤ ʧʨʝʩʪʫʧʣʝʥʠʝʤ ʠ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʤ ʜʝʣʠʢʪʦʤ, ʪʦ ʚ ʧʨʘʚʦʚʦʡ 

ʩʠʩʪʝʤʝ ʤʦʥʛʦʣʴʩʢʦʡ ʠʤʧʝʨʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʨʘʟʣʠʯʠʝ. ʇʨʠʯʠʥʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʚʨʝʜʘ ʯʘʩʪʥʦʤʫ ʣʠʮʫ ʠ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʝʢʣʠ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʨʘʟʥʳ-

ʤʠ ʧʦʥʷʪʠʷʤʠ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʚ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ çɺʝʣʠʢʦʡ ʗʩʳè ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ 

ʥʘʣʠʯʠʠ ʚ ʧʨʘʚʦʩʦʟʥʘʥʠʠ ʤʦʥʛʦʣʴʩʢʦʡ ʥʘʮʠʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚʘ ʥʘ ʧʫʙʣʠʯʥʦʝ ʠ ʯʘʩʪʥʦʝ.  
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ABSTRACT 

"Great Yasa" of Genghis khan played the role of universal code operating on territories of many states - 

successors of empire Genghis khan. A criminal law comes forward the necessary instrument of guard of interests 

of society that attained the certain state of maturity. In spite of humanity of separate positions of norms of crimi-

nal law, "Great Yasa" differed in inflexible cruelty and harshness. If for most legal systems of antiquity charac-

teristic was absence of differentiation between a criminal crime and civil legal delict, then in the legal system of 

mongolian empire differentiated. Infliction of material harm to the private person and offences, that drew crimi-

nal responsibility before the state, determined by different concepts. On the basis of analysis of criminal law in 

the period of action "Great Yasa" drawn conclusion about a presence in sense of justice of mongolian nation of 

differentiation of right on public and private.  
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ʉʚʦʜ ʟʘʢʦʥʦʚ çɺʝʣʠʢʘʷ ʗʩʘè (çʀʭ ʟʘʩʘʛè) 

ʏʠʥʛʠʩʭʘʥʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʢʦʜʠʬʠ-

ʢʘʮʠʶ ʤʦʥʛʦʣʴʩʢʦʛʦ ʧʨʘʚʘ ʠ ʤʦʥʛʦʣʴʩʢʠʭ ʥʘʨʦʜ-

ʥʳʭ ʦʙʳʯʘʝʚ, ʙʳʣ ʧʨʠʥʷʪ ʚ 1206 ʛ. ʥʘ ɺʝʣʠʢʦʤ 

ʂʫʨʫʣʪʘʝ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʦʚʦʟʛʣʘʰʝʥʠʝʤ 

ʊʵʤʫʜʞʠʥʘ ʏʠʥʛʠʩ-ʭʘʥʦʤ ʚʩʝʡ ɺʝʣʠʢʦʡ ʩʪʝʧʠ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʜʘʥʥʳʡ ʧʝʨʚʦʠʩʪʦʯʥʠʢ ʜʦʰʝʣ ʜʦ ʥʘʩ 

ʣʠʰʴ ʚ ʚʠʜʝ ʦʪʨʳʚʢʦʚ, ʩʦʦʙʱʘʝʤʳʭ ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ ʘʨʘʙʩʢʠʤʠ, ʧʝʨʩʠʜʩʢʠʤʠ ʠ ʘʨʤʷʥʩʢʠʤʠ ʠʩʪʦ-

ʨʠʢʘʤʠ ï ʄʘʢʨʠʟʠ, ʄʠʨʭʦʚʝʥʜʘ, ʀʙʥ-ɹʘʪʫʪʳ, ʈʘ-

ʰʠʜ-ʘʜ-ɼʠʥʘ, ɺʘʨʪʘʥʘ, ʄʘʛʘʢʠʠ. [5, ʩ. 6] 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʥʘʫʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ 

ʧʦ ʚʦʧʨʦʩʫ ʦ ʥʘʟʚʘʥʠʠ ʟʘʢʦʥʘ çʀʭ ʟʘʩʘʛè. ɺ ʥʝʢʦ-

ʪʦʨʳʭ ʚʩʝ ʞʝ ʧʦʚʪʦʨʷʶʪʩʷ ʫʪʚʝʨʞʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ 

ʩʣʦʚʦ çʠʭè ʦʟʥʘʯʘʝʪ çʚʝʣʠʢʠʡ, ʙʦʣʴʰʦʡè, ʘ çʷʩʘè - 

ʟʘʢʦʥ. çʗʩʘè (ʀʘʩʘ) ï ʪʶʨʢʩʢʘʷ ʬʦʨʤʘ ʤʦʥʛʦʣʴ-

ʩʢʦʛʦ ʩʣʦʚʘ çɼʞʘʩʘʢè, ʯʪʦ ʙʫʢʚʘʣʴʥʦ ʦʟʥʘʯʘʝʪ 

ʟʘʢʦʥ ï ʩʚʦʜ ʧʦʩʪʘʥʦʚʣʝʥʠʡ, ʦʙʥʘʨʦʜʦʚʘʥʥʳʡ 

ʏʠʥʛʠʩ-ʭʘʥʦʤ ʧʨʠ ʠʟʙʨʘʥʠʠ ʝʛʦ ʚʝʣʠʢʠʤ ʭʘʥʦʤ ʥʘ 

ʂʫʨʫʣʪʘʝ ʚ 1206 ʛ. [2, ʩ. 991] ʇʦ ʩʚʝʜʝʥʠʷʤ ʠʟʚʝʩʪ-

ʥʦʛʦ ʧʝʨʩʠʜʩʢʦʛʦ ʠʩʪʦʨʠʢʘ ʈʘʰʠʜʘ-ʘʜ-ɼʘʥʘ ʥʘʟʚʘ-

ʥʠʝ ʟʘʢʦʥʘ çʀʭ ʟʘʩʘʛè, ʘ ʪʘʢʞʝ ʝʛʦ ʧʦʣʥʘʷ ʩʪʨʫʢ-

ʪʫʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 64 ʧʫʥʢʪʦʚ, ʦʧʨʝʜʝʣʠʣʠʩʴ ʚ 

1218 ʛ., ʧʦʩʣʝ ʚʥʝʩʝʥʠʡ ʠʟʤʝʥʝʥʠʡ ʏʠʥʛʠʩ-ʭʘʥʦʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʚʦʠʩʪʦʯʥʠʢ 1218 ʛ. ʷʚʠʣʩʷ ʦʩ-

ʥʦʚʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʥʦʚʳʭ ʟʘʢʦʥʦʚ.  

ʀʟʥʘʯʘʣʴʥʦ ʢʦʥʬʣʠʢʪʳ ʠ ʩʧʦʨʳ ʣʶʜʝʡ ʨʘʟ-

ʨʝʰʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʦʙʳʯʘʝʚ ʢʨʦʚʥʦʡ ʤʝʩʪʠ. ʉ 

ʫʪʚʝʨʞʜʝʥʠʝʤ ʟʘʢʦʥʘ çʀʭ ʟʘʩʘʛè ʨʘʩʩʤʦʪʨʝʥʠʝʤ 

ʥʘʨʫʰʝʥʠʡ ʟʘʥʠʤʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʜʦʣʞʥʦʩʪʥʳʝ 

ʣʠʮʘ, ʫʩʪʘʥʘʚʣʠʚʘʚʰʠʝ ʥʘʢʘʟʘʥʠʝ ʦʪ ʠʤʝʥʠ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ï ʟʘʨʛʘʯʠ, ʢʦʪʦʨʳʝ ʥʘʟʥʘʯʠʣ ʭʘʥ. [1, ʩ. 

134] 

ʎʝʣʴʶ ʥʦʨʤ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʚ ʩʦʩʪʘʚʝ çɺʝ-

ʣʠʢʦʡ ʗʩʳè ʙʳʣʦ ʫʢʨʝʧʣʝʥʠʝ ʥʦʚʦʛʦ ʧʦʣʠʪʠʯʝʩʢʦ-

ʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʙʱʝʩʪʚʘ, ʚʣʘʩʪʠ ʭʘʥʘ ʥʘ ʧʦʜʚʣʘʩʪ-

ʥʦʡ ʤʦʥʛʦʣʘʤ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʦ-

ʧʨʘʚʥʳʭ ʩʚʷʟʝʡ ʠʤʧʝʨʠʠ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ ʚ ʩʬʝʨʝ ʪʦʨʛʦʚʣʠ ʠ ʜʦʛʦʚʦʨʥʳʭ 

ʦʪʥʦʰʝʥʠʡ. [1, ʩ. 134] ɽʛʦ ʦʙʱʝʝ ʤʦʨʘʣʴʥʦʝ ʧʨʝʜ-

ʧʠʩʘʥʠʝ, ʧʦ ɻʨʠʛʦʨʫ ɸʣʢʘʥʮʫ, ʟʘʢʘʥʯʠʚʘʣʦʩʴ ʩʣʝ-

ʜʫʶʱʝʡ ʩʘʥʢʮʠʝʡ: "ɽʩʣʠ ʥʘʨʫʰʠʪʝʣʴ ʵʪʦʛʦ ʙʫʜʝʪ 

ʥʘʡʜʝʥ ʩʨʝʜʠ ʥʠʭ, ʪʦ ʧʨʝʩʪʫʧʥʠʢʠ ʧʦʜʣʝʞʘʪ ʩʤʝʨ-

ʪʠ". ʀʪʘʢ, ʭʦʪʷ ʬʠʥʘʣʴʥʘʷ ʮʝʣʴ ʢʘʟʘʣʘʩʴ ʚ ʰʠʨʦ-

ʢʦʤ ʩʤʳʩʣʝ ʛʫʤʘʥʥʦʡ, ʟʘʢʦʥ ʫʪʚʝʨʞʜʘʣʩʷ ʩ ʥʝʧʨʝ-

ʢʣʦʥʥʦʡ ʞʝʩʪʦʢʦʩʪʴʶ. 

ɿʘʢʦʥ çʀʭ ʟʘʩʘʛè ʦʧʨʝʜʝʣʷʣ ʫʩʣʦʚʠʷ ʠ ʧʦʨʷ-

ʜʦʢ ʧʨʠʟʥʘʥʠʷ ʣʠʮʘ ʚʠʥʦʚʥʳʤ, ʥʘʟʥʘʯʝʥʠʷ ʤʝʨʳ 

ʥʘʢʘʟʘʥʠʷ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʥʷʪʠʷ ʧʨʝʩʪʫʧʣʝ-

ʥʠʷ, ʩʫʙʲʝʢʪʘ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʥʘʢʘʟʘʥʠʷ. ʆʧʨʝʜʝʣʝ-

ʥʠʝ ʥʘʢʘʟʘʥʠʷ ʟʘ ʧʨʝʩʪʫʧʣʝʥʠʝ ʠ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝ 

ʟʘʧʠʩʳʚʘʣʠʩʴ ʚ ʩʠʥʶʶ ʪʝʪʨʘʜʴ.  

ʂ ʦʙʲʝʢʪʘʤ ʧʨʝʩʪʫʧʣʝʥʠʷ ʦʪʥʦʩʠʣʠʩʴ: 

1) ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʨʦʪʠʚ ʨʝʣʠʛʠʠ, ʥʨʘʚʩʪʚʝʥ-

ʥʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʙʳʯʘʝʚ: 

- ʧʨʠʪʝʩʥʝʥʠʝ ʣʶʙʦʡ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʮʝʨʢ-

ʚʝʡ ʠʣʠ ʜʫʭʦʚʝʥʩʪʚʘ; 

- ʥʘʤʝʨʝʥʥʘʷ ʣʦʞʴ; 

- ʦʩʢʦʨʙʣʝʥʠʷ ʨʠʪʫʘʣʠʩʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 

(ʦʩʢʚʝʨʥʝʥʠʝ ʚʦʜʳ ʠ ʧʝʧʣʘ); 

- ʫʙʦʡ ʩʢʦʪʘ ʚ ʥʘʨʫʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʤʦʥʛʦʣʴʩʢʦʛʦ ʦʙʳʯʘʷ; 

- ʧʨʝʣʶʙʦʜʝʷʥʠʝ; 

- ʩʦʜʦʤʠʷ; 

2) ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʨʦʪʠʚ ʭʘʥʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɻʣʘʚʥʳʤ ʚʠʜʦʤ ʵʪʠʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʧʨʠʟʥʘʝʪ-

ʩʷ ʥʘʨʫʰʝʥʠʝ ʢʨʝʧʦʩʪʥʦʛʦ ʫʩʪʘʚʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʦ ʩʪʦʨʦʥʳ ʚʳʩʰʠʭ ʥʘʯʘʣʴʥʠʢʦʚ. 

ʂ ʵʪʦʤʫ ʞʝ ʨʘʟʨʷʜʫ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ 

ʟʘʧʨʝʱʘʣʦʩʴ ʫʧʦʪʨʝʙʣʷʪʴ ʤʦʥʛʦʣʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜ-

ʥʝʚʦʣʴʥʦʛʦ ʩʣʫʛʠ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʵʪʫ ʥʦʨʤʫ 

ʢʘʞʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʪʥʝʩʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʨʘʟ-

ʜʝʣʫ (ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʨʦʪʠʚ ʩʚʦʙʦʜʳ ʣʠʮʘ). ʅʘ ʩʘ-

ʤʦʤ ʜʝʣʝ ʠʩʪʠʥʥʳʤ ʤʦʪʠʚʦʤ ʵʪʦʛʦ ʫʢʘʟʘ ʙʳʣʦ 

ʥʘʤʝʨʝʥʠʝ ʥʝ ʜʘʚʘʪʴ ʣʶʜʷʤ ʫʩʢʦʣʴʟʥʫʪʴ ʚ ʯʘʩʪʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʨʝʧʦʩʪʥʦʡ ʩʣʫʞʝʙʥʦʡ ʧʦʚʠʥʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʫ. 

ʇʨʝʩʪʫʧʣʝʥʠʷ ʪʦʛʦ ʞʝ ʚʠʜʘ: 

- ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʚʣʘʩʪʴʶ ʩʦ ʩʪʦʨʦʥʳ ʚʦʝʥ-

ʥʳʭ ʠ ʛʨʘʞʜʘʥʩʢʠʭ ʥʘʯʘʣʴʥʠʢʦʚ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦ 

ʩʪʦʨʦʥʳ ʦʙʣʘʩʪʥʳʭ ʥʘʤʝʩʪʥʠʢʦʚ; 

- ʥʘʨʫʰʝʥʠʝ ʗʩʳ ʚʦʦʙʱʝ; 

- ʥʘʨʫʰʝʥʠʝ ʚʦʠʥʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ; 

3) ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʨʦʪʠʚ ʞʠʟʥʠ ʠ ʩʚʦʙʦʜʳ 

ʯʘʩʪʥʳʭ ʣʠʮ. 

ʃʠʰʴ ʦʜʠʥ ʠʟ ʜʦʰʝʜʰʠʭ ʬʨʘʛʤʝʥʪʦʚ ʗʩʳ ʧʦ-

ʩʚʷʱʝʥ ʫʙʠʡʩʪʚʫ, ʠ ʚ ʥʝʤ ʛʦʚʦʨʠʪʩʷ ʦʙ ʫʙʠʡʩʪʚʝ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʧʝʮʠʘʣʴʥʳʤ ʢʘʪʝʛʦʨʠʷʤ ʣʠʮ ï 

ʤʫʩʫʣʴʤʘʥ ʠ ʢʠʪʘʡʮʝʚ. ɺʩʝ ʜʨʫʛʠʝ ʩʣʫʯʘʠ ʥʘʨʫʰʝ-

ʥʠʷ ʠʥʪʝʨʝʩʦʚ ʯʘʩʪʥʳʭ ʣʠʮ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʝʩʪʫʧ-

ʣʝʥʠʷʤ ʧʨʦʪʠʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɻʣʘʚʥʝʡʰʠʝ ʚʠʜʳ 

ʠʭ ʩʣʝʜʫʶʱʠʝ: 

- ʫʚʦʜ ʠʣʠ ʧʨʠʥʷʪʠʝ ʯʫʞʦʛʦ ʨʘʙʘ ʠʣʠ ʧʣʝʥʥʠ-

ʢʘ; 

- ʢʦʥʦʢʨʘʜʩʪʚʦ ʠ ʫʚʦʜ ʩʢʦʪʘ; 

- ʟʣʦʩʪʥʦʝ ʙʘʥʢʨʦʪʩʪʚʦ. 
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ʇʦ ʤʥʝʥʠʶ ʎ. ʄʠʥʞʠʥʘ ʚ çʀʭ ʟʘʩʘʛè ʘʢʮʝʥ-

ʪʠʨʦʚʘʣʠʩʴ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ʩʫʙʲʝʢʪʦʚ ʧʨʝʩʪʫʧʣʝ-

ʥʠʷ: ʦʙʱʠʡ ʠ ʦʩʦʙʝʥʥʳʡ. 

ɺ ʦʙʱʫʶ ʢʘʪʝʛʦʨʠʶ ʩʫʙʲʝʢʪʦʚ ʧʨʝʩʪʫʧʣʝʥʠʷ 

ʚʭʦʜʠʣʦ ʚʩʝ ʥʘʩʝʣʝʥʠʝ ʤʦʥʛʦʣʴʩʢʦʡ ʠʤʧʝʨʠʠ, 

ʚʢʣʶʯʘʷ ʩʘʤʦʛʦ ʭʘʥʘ. ʋʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʳʝ ʟʘʧʨʝʪʳ 

ʚ ʫʢʘʟʘʭ ʭʘʥʦʚ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʥʘ ʚʩʝʭ ʣʶʜʝʡ: 

çʭװʥ ʙʫʨè (ʢʘʞʜʳʡ), çʭʵʥ ʥʵʛʵʥʴè (ʢʪʦ-ʣʠʙʦ). [1, ʩ. 

137] ʊʦʣʴʢʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ ʨʝʛʫʣʠ-

ʨʦʚʘʣʠ ʩʣʫʯʘʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʯʣʝʥʦʚ ʭʘʥʩʢʦʛʦ 

ʨʦʜʘ, ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ, ʭʝʰʠʢʪʝʥʦʚ (ʛʚʘʨʜʝʡʮʝʚ) 

ʚ ʩʣʫʯʘʝ ʩʦʚʝʨʰʝʥʠʷ ʠʤʠ ʧʨʝʩʪʫʧʣʝʥʠʷ. ʇʨʠ ʦʙ-

ʚʠʥʝʥʠʠ ʜʘʥʥʳʭ ʣʠʮ ʧʨʦʚʦʜʠʣʘʩʴ ʪʱʘʪʝʣʴʥʘʷ ʧʨʦ-

ʚʝʨʢʘ ʚ ʮʝʣʷʭ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʧʨʠʯʘʩʪʥʦʩʪʠ ʢ 

ʧʨʝʩʪʫʧʣʝʥʠʶ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʭʘʥʩʢʦʛʦ ʨʦʜʘ ʧʨʠ 

ʧʝʨʚʦʤ ʥʘʨʫʰʝʥʠʠ ʧʦʜʣʝʞʘʣʠ ʫʩʪʥʦʤʫ ʚʥʫʰʝʥʠʶ. 

ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʥʘʨʫʰʝʥʠʠ ï ʥʘʢʘʟʘʥʠʶ ʚʠʥʦʚʥʦ-

ʛʦ. ɺ ʩʣʫʯʘʝ ʪʨʝʪʴʝʛʦ ʥʘʨʫʰʝʥʠʷ ʚʠʥʦʚʥʦʛʦ ʧʦʜ-

ʚʝʨʛʘʣʠ ʩʩʳʣʢʝ ʚ ʦʪʜʘʣʝʥʥʫʶ ʤʝʩʪʥʦʩʪʴ ɹʘʣʞʠʥ-

ʍʫʣʞʠʨ. ɽʩʣʠ ʩʩʳʣʢʘ ʥʝ ʧʨʠʚʦʜʠʣʘ ʢ ʮʝʣʠ, ʪʦ ʚʠ-

ʥʦʚʥʦʛʦ ʟʘʢʣʶʯʘʣʠ ʚ ʢʘʥʜʘʣʳ ʠ ʦʧʫʩʢʘʣʠ ʚ ʟʝ-

ʤʝʣʴʥʫʶ ʷʤʫ (ʩʚʦʝʛʦ ʨʦʜʘ ʪʶʨʴʤʫ). ʇʨʠ ʦʩʦʟʥʘ-

ʥʠʠ ʩʚʦʝʡ ʚʠʥʳ ʣʠʮʦ ʚʦʟʚʨʘʱʘʣʦʩʴ ʜʦʤʦʡ. ɺ ʧʨʦ-

ʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʦʟʳʚʘʣʦʩʴ ʩʦʙʨʘʥʠʝ ʚʩʝʭ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʚʠʥʦʚʥʦʛʦ, ʥʘ ʢʦʪʦʨʦʤ ʨʝʰʘʣʘʩʴ 

ʜʘʣʴʥʝʡʰʘʷ ʝʛʦ ʩʫʜʴʙʘ. [4, ʩ. 409] ɼʨʫʛʘʷ ʢʘʪʝʛʦ-

ʨʠʷ ï ʭʝʰʠʢʪʝʥʳ (ʛʚʘʨʜʝʡʮʳ) ʭʘʥʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ çʉʦʢʨʦʚʝʥʥʳʤ ʩʢʘʟʘʥʠʝʤ ʤʦʥʛʦʣʦʚè, ʙʳʣʠ ʦʩʚʦ-

ʙʦʞʜʝʥʳ ʦʪ ʥʘʢʘʟʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʚʦʝʥʘʯʘʣʴʥʠʢʦʚ. 

ʅʘʢʘʟʳʚʘʣʠʩʴ ʦʥʠ ʪʦʣʴʢʦ ʩ ʩʦʛʣʘʩʠʷ ʩʘʤʦʛʦ ʭʘʥʘ. 

ɽʩʣʠ ʫ ʭʝʰʠʢʪʝʥʦʚ ʙʳʣ ʢʦʥʬʣʠʢʪ ʩ ʚʦʠʥʘʤʠ ʜʨʫ-

ʛʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʪʦ ʩʤʝʨʪʥʦʡ ʢʘʟʥʠ ʧʦʜʣʝʞʘʣʠ 

ʧʦʩʣʝʜʥʠʝ. [3] ʉʧʦʩʦʙʳ ʩʤʝʨʪʥʦʡ ʢʘʟʥʠ ʫ ʯʣʝʥʦʚ 

ʭʘʥʩʢʦʛʦ ʨʦʜʘ ʠ ʟʥʘʪʥʳʭ ʣʶʜʝʡ ʦʪʣʠʯʘʣʩʷ ʪʝʤ, ʯʪʦ 

ʠʭ ʢʘʟʥʠʣʠ ʙʝʟ ʧʨʦʣʠʪʠʷ ʢʨʦʚʠ: ʧʫʪʝʤ ʧʦʝʜʠʥʢʘ, 

ʟʘʢʘʪʳʚʘʥʠʷ ʚ ʚʦʡʣʦʢ, ʫʜʫʰʝʥʠʷ. ʉʘʤʳʤ ʩʫʨʦʚʳʤ 

ʚʠʜʦʤ ʩʤʝʨʪʥʦʡ ʢʘʟʥʠ ʙʳʣʦ ʟʘʢʫʧʦʨʠʚʘʥʠʝ ʟʝʤʣʝʡ 

ʛʣʘʟ, ʥʦʟʜʨʝʡ, ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʫʰʥʳʭ ʨʘʢʦʚʠʥ 

ʯʝʣʦʚʝʢʘ. ʇʦʝʜʠʥʦʢ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʙʦʨʴʙʫ ʩʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʙʦʨʮʦʤ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʦʡ ʯʣʝʥʫ ʭʘʥʩʢʦʛʦ ʨʦʜʘ ʠʣʠ ʟʥʘʪʥʦʤʫ ʯʝʣʦ-

ʚʝʢʫ ʨʘʟʣʘʤʳʚʘʣʠ ʧʦʟʚʦʥʦʯʥʠʢ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʭʝʰʠʢʪʝʥʳ ʠʣʠ ʛʚʘʨʜʝʡʮʳ 

ʭʘʥʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʦʝʥʥʳʭ ʜʨʫʛʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʙʳʣʠ ʥʘʜʝʣʝʥʳ ʩʚʦʝʛʦ ʨʦʜʘ ʠʤʤʫʥʠʪʝʪʦʤ. [1, ʩ. 

138] ʊʘʢʞʝ ʢ ʯʣʝʥʘʤ ʭʘʥʩʢʦʛʦ ʨʦʜʘ ʧʨʠʤʝʥʷʣʩʷ 

ʦʩʦʙʳʡ ʧʦʨʷʜʦʢ ʥʘʟʥʘʯʝʥʠʷ ʥʘʢʘʟʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʧʦʫʯʝʥʠʝ, ʥʘʟʠʜʘʥʠʝ ʠ ʪʦʣʴʢʦ ʧʨʠ 

ʧʦʚʪʦʨʥʦʤ ʥʘʨʫʰʝʥʠʠ ʥʘʟʥʘʯʝʥʠʝ ʥʘʢʘʟʘʥʠʷ. [1, ʩ. 

140] 

ɺ ʦʩʥʦʚʫ ʤʦʥʛʦʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʙʳʣʦ ʧʦ-

ʣʦʞʝʥʦ ʚʦʝʥʥʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ɿʘʢʦʥ ʪʦʛʦ ʚʨʝʤʝʥʠ ʨʝʛʫʣʠʨʦʚʘʣ ʩʪʨʦʛʫʶ ʚʦʝʥʥʫʶ 

ʜʠʩʮʠʧʣʠʥʫ ʚ ʚʦʡʩʢʘʭ. ʅʦʨʤʳ, ʢʘʩʘʶʱʠʝʩʷ ʚʦʝʥ-

ʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʜʝʨʞʘʪʩʷ ʚ ʰʝʩʪʠ 

ʬʨʘʛʤʝʥʪʘʭ ʗʩʳ ʠ ʥʝʢʦʪʦʨʳʭ ʠʟʨʝʯʝʥʠʷʭ ʏʠʥʛʠʩ-

ʭʘʥʘ. ʅʦʨʤʳ ʚʦʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʷʚʣʷʣʠʩʴ 

ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʟʘʢʦʥʘ çʀʭ ʟʘʩʘʛè. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʚʦʝʥʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʟʘ ʧʨʝʩʪʫʧʣʝʥʠʷ ʚʦʠʥʘ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʭʦʜʠʣʘ ʥʘ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʚʦ ʛʣʘʚʝ 

ʩ ʢʦʤʘʥʜʦʚʘʥʠʝʤ. 

ʀʤʝʣʘ ʤʝʩʪʦ ʢʦʣʣʝʢʪʠʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚ 

ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ, ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʚʰʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚʦʝʥʘʯʘʣʴʥʠʢʦʚ ʟʘ 

ʧʨʝʩʪʫʧʣʝʥʠʷ ʚʦʠʥʦʚ, ʭʦʟʷʝʚ ʟʘ ʩʣʫʛ, ʨʦʜʠʪʝʣʝʡ ʟʘ 

ʜʝʪʝʡ.  

ʅʘʢʘʟʘʥʠʝ ʧʦ ʧʨʠʥʮʠʧʘʤ ʜʝʡʩʪʚʠʷ ʥʦʨʤ ʗʩʳ 

ʧʨʠʦʙʨʝʣʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʮʝʣʷʭ 

ʫʢʨʝʧʣʝʥʠʷ ʧʨʘʚʦʧʦʨʷʜʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʦʙ-

ʱʝʩʪʚʝ. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʥʘʢʘʟʘʥʠʷ, ʚ ʧʦʥʠʤʘʥʠʠ 

ʗʩʳ, ʙʳʣʦ ʬʠʟʠʯʝʩʢʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʧʨʝʩʪʫʧʥʠʢʘ. 

ʇʦʵʪʦʤʫ ʩʤʝʨʪʥʘʷ ʢʘʟʥʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʵʪʦʤ ʢʦʜʝʢʩʝ. ʗʩʘ ʧʨʠʟʥʘʝʪ ʚʨʝʤʝʥʥʫʶ ʠʟʦʣʷʮʠʶ 

ʧʨʝʩʪʫʧʥʠʢʘ ʯʝʨʝʟ ʟʘʢʣʶʯʝʥʠʝ ʚ ʪʶʨʴʤʫ, ʜʝʧʦʨʪʘ-

ʮʠʶ, ʩʤʝʱʝʥʠʝ ʩ ʜʦʣʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʟʘʧʫʛʠʚʘʥʠʝ 

ʯʝʨʝʟ ʧʨʠʯʠʥʝʥʠʝ ʙʦʣʠ ʠʣʠ ʥʘʣʦʞʝʥʠʝ ʰʪʨʘʬʘ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʘʤ ʧʨʝʩʪʫʧʥʠʢ ʚʤʝʩʪʝ ʩ ʞʝʥʦʡ 

ʠ ʜʝʪʴʤʠ ʧʦʜʣʝʞʘʣʠ ʥʘʢʘʟʘʥʠʶ. 

ʉʤʝʨʪʥʘʷ ʢʘʟʥʴ ʧʨʝʜʧʠʩʳʚʘʣʘʩʴ ʧʦʯʪʠ ʟʘ ʚʩʝ 

ʚʠʜʳ ʧʨʝʩʪʫʧʣʝʥʠʡ. ʆʥʘ ʩʣʝʜʦʚʘʣʘ ʟʘ ʟʥʘʯʠʪʝʣʴ-

ʥʫʶ ʯʘʩʪʴ ʧʨʝʩʪʫʧʣʝʥʠʡ ʧʨʦʪʠʚ ʨʝʣʠʛʠʠ, ʤʦʨʘʣʠ 

ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʙʳʯʘʝʚ; ʟʘ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝ-

ʩʪʫʧʣʝʥʠʡ ʧʨʦʪʠʚ ʭʘʥʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ; ʟʘ ʥʝʢʦʪʦ-

ʨʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʨʦʪʠʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; ʟʘ ʪʨʝʪʴʝ 

ʙʘʥʢʨʦʪʩʪʚʦ; ʟʘ ʢʦʥʦʢʨʘʜʩʪʚʦ ï ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʦʨ 

ʥʝ ʤʦʛ ʟʘʧʣʘʪʠʪʴ ʰʪʨʘʬ. 

ɺ ʤʦʥʛʦʣʴʩʢʦʡ ʠʤʧʝʨʠʠ ʩ ʨʘʟʚʠʪʠʝʤ ʛʦʩʫʜʘʨ-

ʩʪʚʘ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣʦ ʧʨʦʚʦʜʠʪʴʩʷ ʨʘʟʣʠʯʠʝ ʤʝʞ-

ʜʫ ʧʨʝʩʪʫʧʣʝʥʠʝʤ, ʚʳʟʳʚʘʶʱʠʤ ʥʘʢʘʟʘʥʠʝ ʩʦ ʩʪʦ-

ʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʠ ʛʨʘʞʜʘʥʩʢʠʤ ʧʨʘʚʦʥʘʨʫʰʝʥʠ-

ʝʤ, ʧʨʠʯʠʥʝʥʠʝʤ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʚʨʝʜʘ. 

ʇʨʘʚʦʥʘʨʫʰʝʥʠʷ, ʚʣʝʢʫʱʠʝ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ, ʪ.ʝ. ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʜ ʛʦʩʫʜʘʨ-

ʩʪʚʦʤ çʀʭ ʟʘʩʘʛè ʦʧʨʝʜʝʣʷʣ ʧʦʥʷʪʠʝʤ çʷʘʣè, ʘ 

ʧʨʠʯʠʥʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʚʨʝʜʘ ʯʘʩʪʥʦʤʫ ʣʠʮʫ 

ʦʙʦʟʥʘʯʘʣʦʩʴ ʪʝʨʤʠʥʦʤ çʘʥʜʟʘè. [1, ʩ. 134]  

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ ʨʝʛʫʣʠ-

ʨʦʚʘʣʠ ʚʦʧʨʦʩʳ ʚʦʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʝʣʠʛʠʦʟ-

ʥʳʝ ʠ ʥʘʣʦʛʦʚʳʝ ʦʪʥʦʰʝʥʠʷ. ʅʦʨʤʳ ʯʘʩʪʥʦʛʦ ʧʨʘ-

ʚʘ ʨʝʛʫʣʠʨʦʚʘʣʠ ʩʝʤʝʡʥʳʝ, ʩʫʧʨʫʞʝʩʢʠʝ ʦʪʥʦʰʝ-

ʥʠʷ, ʚʦʧʨʦʩʳ ʟʘʢʣʶʯʝʥʠʷ ʙʨʘʢʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ 

ʜʝʪʝʡ, ʥʝʢʦʪʦʨʳʝ ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʠ 

ʚʦʧʨʦʩʳ ʥʘʩʣʝʜʦʚʘʥʠʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʫʙʣʠʯʥʦʝ ʧʨʘʚʦ ʦʙʨʘʟʫʶʪ 

ʥʦʨʤʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʫʶ-

ʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠʥ-

ʪʝʨʝʩʘ. ʆʪʨʘʩʣʠ ʞʝ ʯʘʩʪʥʦʛʦ ʧʨʘʚʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʫʧʦʨʷʜʦʯʝʥʠʝ ʦʪʥʦʰʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʚʳʨʘʞʘʶʪʩʷ 

ʯʘʩʪʥʳʝ ʠʥʪʝʨʝʩʳ ʦʪʜʝʣʴʥʳʭ ʠʥʜʠʚʠʜʦʚ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʚ çʀʭ ʟʘʩʘʛè ʩʫʱʝʩʪʚʦʚʘʣʠ ʢʦʤʧʣʝʢʩʳ 

ʥʦʨʤ, ʧʨʠʟʚʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʣʠʙʦ ʧʫʙʣʠʯʥʳʡ ʠʥʪʝʨʝʩ, ʣʠʙʦ ʠʥʪʝʨʝʩʳ ʯʘʩʪʥʳʭ 

ʣʠʮ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ ʦ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʠ ʚ ʧʨʘʚʦʩʦʟʥʘʥʠʠ ʤʦʥʛʦʣʦʚ ʜʝʣʝʥʠʷ ʧʨʘ-

ʚʘ ʥʘ ʧʫʙʣʠʯʥʦʝ ʠ ʯʘʩʪʥʦʝ: ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʝ ʧʫʙʣʠʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʦʙʳʯʥʦʧʨʘʚʦ-

ʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʯʘʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ. 
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ABSTRACT 

The aim of the work: to assess the physicochemical adsorption and rheological properties of the blood se-

rum of patients with hemorrhagic vasculitis (HV) according to the hygienic condition of the air, water and soil in 

regions of patients residence. Materials and methods. The study involved 106 patients with HV (56% of men 

and 44% women with the average age 26 years). Indicators of surface viscosity (SV), bulk viscosity (BV), sur-

face elasticity (SE), module of viscoelasticity (MV), relaxation time (RT), the surface tension at t=0,01 s (ST1), 

t=1 s (ST2), t=100 s (ST3), and the equilibrium (static) surface tension at t­¤ (ST4), the angle of inclination 

(AI) and phasic angle (PA) of tensiograms were studied using computer tensioreometry of serum, surfactant cri-

terion of interfacial activity (SCIA) were calculated. The results were compared with environmental pollution by 

xenobiotics and microelements of air, water and soil of zones of patients residence. Results and discussion. 

Adsorption-rheological properties of serum of patients with HV depend on the integrated degree of pollution by 

xenobiotics of air and drinking water (but not of soil by chemical elements), the degree of emissions and accu-

mulation of industrial waste in it, the nature of the impact of modernization of agriculture, metallurgical, chemi-

cal and engineering industries in the regions, levels of 3,4-benzpyrene (ST2, PA), phenol (BV, PA), ammonia 

(SCIA), nitrogen dioxide (ST1, ST2, ST3), carbon dioxide (SE, RT, ST1, ST2, ST4) in the breathing air, the 

degree of mineralization and hardness of drinking water (MV), the parameters of toxic microelements and essen-

tial zinc (ST3) in the soil. Conclusions. Breach of the adsorption-rheological properties of blood serum in HV 

depend on hygienic condition of air, water and soil in regions of patients residence, the environmental burden on 

the atmosphere by the different branches of industry and agriculture. 

Keywords: hemorrhagic vasculitis, blood, serum, rheology, ecology, air, water, soil. 

 

Introduction.  As is known, the most common 

variant of systemic vasculitis is immune complex 

hemorrhagic vasculitis [2, 8], the prevalence of which 

depends on the ecological components of the region of 

residence of patients [12, 13]. Now clearly established 

the adverse vascular effects of environment pollution 

due to energy development [11] and production of 

construction materials [10], power steel [1, 4], chemi-

cal [3] and other industries [9]. 

Exogenous xenobiotics contribute to the for-

mation of endothelial dysfunction of blood vessels 

(ED), followed severe disturbances of blood rheologi-

cal properties [15]. HV pathogenesis is unclear, but a 

specific value is given the ED, which in these patients 

is accompanied by changes of blood rheology [14] 

with high plasma viscosity [5, 6]. It should be noted 

that the severity of changes in physico-chemical prop-

erties of blood in systemic vasculitis determines the 

negative effect on the endothelial cells of the vascular 

wall [7]. The impact of environmental constituents on 

the state of the adsorption-rheological properties of 

blood serum in patients with HV not been studied. 

The aim of the study was to assess the physico-

chemical adsorption-rheological properties of blood 

serum in patients with HV depending on hygienic 

condition of the air, drinking water and soil of the 

region of residence of patients. 

Material and methods. The study included 106 

patients 106 patients with HV aged from 15 to 53 

years (average 26Ñ1,1 years). Among these patients 

there were 56% men and 44% women. Disease dura-

tion was 9Ñ0.5 years. The age of onset of the patho-

logical process ranged from 8 to 39 years (mean 

18Ñ0,8 years). The acute course of the disease oc-
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curred in 19% of cases, 1th degree of activity of 

pathological process ï 15% 2nd-38%, 3rd ï 47%. 

At previous stages the skin lesions in the form of 

a hemorrhagic palpable purpura was present in all 

patients, without exception. At the time of examina-

tion of skin pathology diagnosed in 77% of cases, re-

nal in 70%, heart ï 53%, joint ï 47%, liver ï 25%, 

digestive tract ï 15% of skeletal muscles in 9%. Anti-

bodies to proteinase-3 in serum was detected in 4% of 

patients, myeloperoxidase ï 68%, hyperimmuno-

globulin-A-emia (>M+SD indicators healthy) ï 89%. 

The level of immunoglobulin (Ig) A in the blood 

amounted to 2.7Ñ0.15 mmol/l, IgA/SIg ï 12,3Ñ0,77%, 

rheumatoid factor and 6.1Ñ0,54 mE/ml. Arterial hy-

pertension installed in 36% of cases. Parameters mean 

arterial pressure in the examined patients was 106Ñ2.3 

mm Hg, total peripheral vascular resistance ï 

2546Ñ109,1 dyn³s³cmð5, the glomerular filtration 

rate is 114Ñ3.2 ml/min (according to the formula of 

Cockroft-Gault). 23% patients of the total number and 

32% of patients with established glomerulonephritis 

renal failure (chronic kidney disease stage I). Viola-

tions of excitability of the myocardium found in 17% 

of cases, the electrical conductivity of the heart in 

30%, change the valves and chambers of the heart 

respectively in 40% and 25%, diastolic dysfunction of 

the left ventricle is 4%. 

To assess the adsorption-rheological properties of 

blood serum conducted dynamic interphase tensiome-

try using computer devices "MPT2-Lauda" (Germa-

ny), "ADSA-Toronto" (Germany-Canada) and 

"PAT2-Sinterface" (Germany). Studied surface vis-

cosity (SV), surface elasticity (SE), the modulus of 

viscoelasticity (VE), relaxation time (RT) and the dy-

namic surface tension (ST) at the "life times" of the 

surface, equal to 0.01 s (ST1), 1 (ST2), 100 (ST3), and 

the equilibrium or static (ST4) at t­¤ calculated the 

ratio ST4/ST1, the angle of inclination (AI) and phase 

angle (PA) tensioners determined criterion surfactant 

interfacial activity (SCIA). By using a rotational vis-

cometer "Low-Shear-30" (Switzerland) investigated 

the bulk viscosity (BV) serum. As a control, there 

were 52 healthy volunteers (25 men and 27 women 

aged 17 to 56 years). 

Hygienic assessment of anthropogenic pollution 

of the environment was conducted based on the de-

termination of xenobiotics in air, soil and drinking 

water. Data were obtained in laboratory studies of the 

regional offices of the State committees for Hydrome-

teorology, environmental control and environmental 

safety. In soil 34 regions of Donetsk region investigat-

ed the levels of trace microelements (DOE) ï Ba, Be, 

Bi, Co, Cr, Cu, Hg, Li, Mn, Mo, Ni, Pb, Sn, Ti, V and 

Zn. 

Statistical processing of the results of research 

conducted by computer variation, nonparametric, cor-

relation, single- (ANOVA) and multivariate 

(ANOVA/MANOVA) analysis of variance (program 

"Microsoft Excel" and "Statistica-Stat Soft", USA). 

Estimated mean values (M), their standard errors (m), 

standard deviations (SD), Pearson correlation coeffi-

cient (r), the criteria of dispersion of the Brown-

Forsythe (D) analysis Wilcoxon-Rao (WR), student (t) 

and the reliability of statistical indicators (r). The criti-

cal level of significance when testing statistical hy-

potheses in this study took over one that was equal to 

0.05. 

Results and their discussion. Patients with HV 

in comparison with healthy people of the control 

group there is a significant increase in BV blood by 

23%, ST2 by 2% ST3 by 5%, ST4 by 8%, increased 

ST4/ST1 by 10% PA by 38% reduction in the SV of 

21%, MV - 20%, ST1 - 2% SCIA and of 21%, respec-

tively, stated (more or less MÑSD healthy) in 42%, 

47%, 43%, 55%, 53%, 55%, 47%, 19%, 34% and 85% 

of patients. 

As shown by multivariate analysis analysis Wil-

coxon-Rao, integrated state adsorption-rheological 

properties of blood serum in patients with HV is af-

fected by the degree of disease activity (WR=5,17, 

p=0.011) and severity (WR=of 6.80, p<0.001). Per-

formed ANOVA/MANOVA indicates a significant 

impact on the physicochemical properties of the blood 

serum of pancreatic lesions, nervous system and heart. 

According to the analysis of the brown-Forsythe AI 

centigram closely associated with the severity of 

changes in the nervous system and valve apparatus of 

the heart. The BV parameters have a significant im-

pact activity HV, pathology of the kidney and nervous 

system, SE ï changes in the gastrointestinal tract, RT 

is the pancreas and liver, SCIA ï pancreas and nerv-

ous system. In addition, RT depends on the availabil-

ity of patients with arterial hypertension and PA centi-

gram from kidney failure. 

It is established that the integral degree of air pol-

lution (Q) has a significant effect on the parameters 

SE, RT, ST1, ST2, ST3, ST4, ST4/ST1 and PA, the 

nature of drinking water (R) ï only on the level of 

interfacial activity in the field of long time of exist-

ence of the surface, and the content of ME in the soil 

(S) at adsorption-rheological properties of blood se-

rum patients no effect. Parameters ST4 and ST4/ST1 

directly correlate with the index Q, and AI and PA. 

ST4 and ST4/ST1 have positive relationship with R, 

which, moreover, negatively correlated with PA centi-

gram. Given the one-way ANOVA made the follow-

ing conclusion: poor environmental state of the at-

mosphere in areas of residence of patients with hemor-

rhagic vasculitis causes an increase in equilibrium 

interfacial activity of blood serum that must be con-

sidered when analyzing the performance of the ad-

sorption-rheological properties of blood serum. 

As shown by multivariate analysis analysis Wil-

coxon-Rao, integrated state adsorption-rheological 

properties of blood serum in patients with HV influ-

ence emission levels in the atmosphere (WR=4,74, 

p=0,022) and the accumulation of industrial waste 

(WR=7,06, p<0.001). According to the results of the 

performed ANOVA, the level of emissions of indus-

trial waste to the territory for the year depend on the 

indicators RT, ST1, ST2, ST3, ST4, ST4/ST1 and PA 

per person ï ST1, ST2, ST3, ST4/ST1 and PA, and the 

level of accumulation in the atmosphere of industrial 

waste effect on the parameters SE, ST1, ST2, ST3, 

ST4/ST1 and PA. Correlation analysis indicates a di-

rect relationship between the equilibrium interfacial 
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activity and decreased ST4/ST1 with the degree of 

atmospheric pollution of industrial enterprises. 

Only the strong development in the region coal 

mining industry and energy do not have a dispersive 

effect on selected indicators of adsorption-rheological 

properties of blood serum in patients with HV. In turn 

no dependence on atmospheric pollution by industries 

of the parameters BV, ST3, ST4, AI and SCIA. How-

ever, highly developed metallurgical industry affects 

the values of SE, RT, ST1, ST2, ST4/ST1 and PA, 

chemical ï RT, ST1, ST2, and PA, engineering ï SE 

and ST4/ST1, strong development of rail and road 

transport ï SV, agriculture ï MV, RT, and PA. 

A high degree of development in the region's 

steel industry increases, the equilibrium surface activi-

ty, as evidenced by direct correlation with ST4 and 

ST4/ST1, possibly due to the reduction in patients 

blood macromolecular surfactants. In addition, there 

are direct correlations S with the development of pro-

duction of construction materials, and SCIA with the 

level of agro-industrial complex. 

The individual components of the composition of 

the inhaled air when VSG are independent indicators 

of SV, MV and AI, there is no effect of sulphur diox-

ide on the parameters of the adsorption-rheological 

properties of blood serum. The concentration of 3,4-

benzpyrene independent values, ST4/ST1 and PA, 

phenol ï BV and PA, from ammonia ï SCIA, nitrogen 

dioxide ï ST1, ST2 and ST3, from carbon dioxide ï 

SE, RT, ST1, ST2, ST4 and ST4/ST1, from hydrogen 

sulfide ï SE, RT, ST2, ST4/ST1 and PA. 

According to the performed ANOVA, the nature 

of the constituents of drinking-water has no effect on 

the performance of the adsorption-rheological proper-

ties of blood serum in patients with hemorrhagic vas-

culitis. In turn the MV back depend on the degree of 

mineralization and water hardness, which demon-

strates a correlation analysis. 

A challenge for further research became based on 

the adsorption-rheological properties of blood serum 

in patients with hemorrhagic vasculitis of the level of 

micronutrients in the soil. Were selected those indica-

tors that had both a reliable dispersion and correlation. 

This was only one influence on the ST3 content in soil 

Zn (D=4,27, p=0,030) and the correlation between 

these parameters (r= 0,616, p<0.001). 

Conclusions.  

1. Changes in adsorption-rheological properties 

of blood serum in patients with HV depend on the 

integral of the degree of pollution by xenobiotics ac-

cumulation in it of waste mainly metallurgical indus-

try, levels in the air of carbon dioxide, which primari-

ly concerns the equilibrium interfacial activity of se-

rum and mineralized drinking water in relation to the 

viscoelastic properties of blood. 

2. Adsorption-rheological properties of blood se-

rum in patients with HV related to the nature of the 

microelement composition of soil, what is the main 

importance is given to Zn and indicator ʇʅ3.  
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ʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢ ʧʘʪʦʣʦʛʠʠ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʫ ʧʝʨʩʦʥʘʣʘ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ. ɼʚʫʭʵʪʘʧʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʄʉʏ (ʤʘʣʘʷ ʚʳʙʦʨʢʘ) ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ɹʘʡʝʩʦʚʩʢʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʧʦʟʚʦʣʠʣʘ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʚ 

ʚʠʜʝ ʧʦʚʳʰʝʥʠʷ ʧʦʨʦʛʘ ʩʣʫʭʘ ʠ ʦʪʝʢʦʚ ʥʦʛ, ʯʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝ-

ʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʨʘʩʪʘ ʠ ʧʦʚʳʰʝʥʥʦʡ ʤʘʩʩʳ ʪʝʣʘ, ʥʦ ʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ (ʜʣʠʪʝʣʴʥʦʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ) ʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ (ʰʫʤʘ). ɺ ʮʝʣʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʝ ʚʨʝʜʥʦʩʪʠ ʠʛʨʘʶʪ ʨʦʣʴ ʪʨʠʛʛʝʨʘ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫ ʚʨʘʯʝʡ-

ʩʪʦʤʘʪʦʣʦʛʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʩʪʝʨ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ɺʳʜʝʣʝʥʠʝ ʛʨʫʧʧʳ ʨʠʩʢʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʘʥʠʪʘʨʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʨʘʙʦʪʘʶʱʠʭ. 

ABSTRACT 

Ageing of working persons requires dental organizations managers` special attention to circulatory system 

pathology among dental stuff in order to preserve their professional health. Two-stage clustering of dental stuff 

(small sample) using the Bayesian information criterion has made it possible to select a group with chronic car-

diovascular diseases and related occupational pathologies as increasing the hearing threshold and leg swelling, 

which are not only a result of the circulatory system violation due to age and high body mass, but also of a set of 

harmful factors of the work process (long-static body position), and working conditions (noise). Total occupa-

tional hazards trigger circulatory diseases especially for therapeutic profile of dentists and nurses. Select a group 

of occupational risk underlies individual approaches at health education and diseases prevention. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʤʘʪʦʣʦʛʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʚʨʝʜʥʦʩʪʠ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʧʘʪʦʣʦʛʠʷ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ. 

Keywords: dentists, occupational hazards, cardiovascular disease, occupational health. 

 

ʇʦʢʘʟʘʪʝʣʠ ʚʦʟʨʘʩʪʥʦʡ ʩʤʝʨʪʥʦʩʪʠ ʟʘ ʧʦʩʣʝʜ-

ʥʝʝ 35 ʣʝʪ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʫʩʪʦʡʯʠʚʦ ʩʥʠ-

ʞʘʣʘʩʴ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʢ ʧʨʠʯʠʥʘ 

ʩʤʝʨʪʠ ʧʦʣʫʯʠʣʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ [4,17]. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʦʪ ʨʦʞʜʝʥʠʷ 

ʚʦʟʨʦʩʣʘ ʩ 61,7 ʜʦ 71,8 ʣʝʪ [7].  

ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪ ʧʨʦʮʝʩʩ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦ-

ʛʦ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʈʦʩʩʠʠ 

[20]. ɺʦʟʨʘʩʪ ʙʦʣʝʝ ʯʝʪʚʝʨʪʠ ʞʠʪʝʣʝʡ ʄʦʩʢʚʳ 

(25,6%) ʧʨʝʚʳʰʘʝʪ ʪʨʫʜʦʩʧʦʩʦʙʥʳʡ, ʧʨʠʯʝʤ ʦʥ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʞʝʥʱʠʥ (32,7%) 

[19]. ʋʚʝʣʠʯʝʥʠʝ ʚʦʟʨʘʩʪʘ ʥʘʩʝʣʝʥʠʷ ʚʣʝʯʝʪ ʟʘ ʩʦ-

ʙʦʡ ʨʦʩʪ ʙʨʝʤʝʥʠ ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ ʠʟʙʳʪʦʯʥʫʶ 

ʤʘʩʩʳ ʪʝʣʘ, ʛʠʧʝʨʪʦʥʠʶ, ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʦʪʣʦʞʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʦʚʳʭ 

ʙʣʷʰʝʢ ʥʘ ʩʪʝʥʢʘʭ ʩʦʩʫʜʦʚ ʠ ʛʠʧʝʨʣʠʧʝʜʝʤʠʶ.  

ʊʝʥʜʝʥʮʠʷ ʦʙʱʝʛʦ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʨʦʷʚ-

ʣʷʝʪʩʷ ʩʪʘʨʝʥʠʝʤ ʨʘʙʦʪʘʶʱʠʭ. ʕʬʬʝʢʪʳ ʩʪʘʨʝʥʠʷ 

ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫʩʫʛʫʙʣʷʶʪʩʷ ʠ 

ʬʘʢʪʦʨʘʤʠ ʚʨʝʜʥʦʩʪʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʫʩʣʦ-

ʚʠʡ ʪʨʫʜʘ. ʊʘʢ, ʧʦ ʀʟʤʝʨʦʚʫ ʅ.ʌ. ʠ ʉʢʚʠʨʩʢʦʡ 

ɻ.ʇ. çʋʩʣʦʚʠʷ ʪʨʫʜʘ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʤʦ-

ʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʬʘʢʪʦʨ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠè [13]. ʉʨʝʜʠ ʚʨʝʜʥʳʭ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ ɹʘʙʘʥʦʚ ʉ.ɸ. ʠ ɹʘʨʘʝʚʘ ʈ.ɸ. ʧʨʠʚʦʜʷʪ (ʚ 

ʯʠʩʣʝ ʧʨʦʯʠʭ) ʠ ʭʨʦʥʠʯʝʩʢʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʩʪʨʝʩʩ, ʰʫʤ, ʣʦʢʘʣʴʥʫʶ ʚʠʙʨʘʮʠʶ, ʨʘʜʠʘʮʠʦʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʜʣʠʪʝʣʴʥʦʝ ʩʪʦʷʥʠʝ ʥʘ ʥʦʛʘʭ ʚ ʫʩʣʦ-

ʚʠʷʭ ʥʝʧʦʜʚʠʞʥʦʩʪʠ, ʦʙʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʧʝʨʝʛʨʫʟ-

ʢʠ ʧʨʠ ʥʝʪʨʝʥʠʨʦʚʘʥʥʦʤ ʩʝʨʜʮʝ [9]. Boerma M. ʩ 

ʩʦʘʚʪʦʨʘʤʠ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʠʦʥʠʟʠʨʫʶʱʘʷ ʨʘ-

ʜʠʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʝʨʜʮʝ, ʧʨʠʯʝʤ 

ʨʠʩʢʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʜʦ-

ʟʘʤʠ, ʯʝʤ ʩʯʠʪʘʣʦʩʴ ʨʘʥʴʰʝ. [3] 
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ʊʨʫʜ ʨʘʙʦʪʥʠʢʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠ-

ʣʷ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʥʫʘʣʴʥʦʤʫ ʪʨʫʜʫ, ʩʦʧʨʦʚʦʞʜʘ-

ʶʱʝʤʫʩʷ ʚʳʥʫʞʜʝʥʥʳʤ ʩʪʘʪʠʯʥʳʤ ʧʦʣʦʞʝʥʠʝʤ 

ʪʝʣʘ ʚ ʥʝʫʜʦʙʥʦʡ ʧʦʟʝ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʠʟʠʯʝ-

ʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʦʢʘʣʴʥʳʤʠ 

ʥʘʛʨʫʟʢʘʤʠ ʥʘ ʨʘʙʦʯʫʶ ʨʫʢʫ, ʟʨʠʪʝʣʴʥʳʤ ʥʘʧʨʷ-

ʞʝʥʠʝʤ, ʰʫʤʦʤ, ʣʦʢʘʣʴʥʦʡ ʚʠʙʨʘʮʠʝʡ ʠ ʫʣʴʪʨʘ-

ʟʚʫʢʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʥʝʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ [15, 16, 

18].  

ɿʥʘʯʠʪʝʣʴʥʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠ ʪʷʞʝʩʪʴ ʪʨʫ-

ʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʚʝʜʫʪ ʢ ʫʪʦʤʣʷʝʤʦʩʪʠ. ʆʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʩʠʤʧʪʦʤʦʚ ʧʨʠ ʩʠʥʜʨʦʤʝ ʭʨʦʥʠʯʝʩʢʦʡ 

ʫʩʪʘʣʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʩʪʦʱʘʝʤʦʩʪʴ, ʦʙʥʘʨʫʞʠʚʘʝ-

ʤʘʷ ʧʨʠ ʦʮʝʥʢʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʆʩʦʙʫʶ ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʫʪʦʤʣʝʥʠʷ ʠʛʨʘʝʪ ʧʨʝʟʝʥ-

ʪʝʠʟʤ, ʧʦʣʫʯʠʚʰʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ [1]. Barbadoro P. ʩ ʩʦʘʚʪʦʨʘʤʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʟʙʳʪʦʯʥʘʷ ʤʘʩʩʘ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝ, ʦʪʥʦʩʠʤʳʝ 

ɺʆɿ ʢ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʷʤʦ ʩʚʷʟʘʥʳ ʩʦ ʚʨʝʤʝ-

ʥʝʤ ʟʘʥʷʪʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ [2]. ʇʨʝʚʳʰʝʥʠʝ ʧʨʝ-

ʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠ-

ʪʠʝ ʥʝ ʪʦʣʴʢʦ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʥʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʨʚʥʦʡ ʠ ʩʢʝ-

ʣʝʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤ [12]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦ-

ʮʝʩʩʝ ʩʪʘʨʝʥʠʷ ʩʥʠʞʘʝʪʩʷ ʩʫʙʤʘʢʩʠʤʘʣʴʥʘʷ ʬʠʟʠ-

ʯʝʩʢʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʭʫʜʰʝʥʠʷ 

ʘʜʘʧʪʘʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʢ ʬʠʟʠ-

ʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ [10]. 

ʉ ʷʚʣʝʥʠʷʤʠ ʠʩʪʦʱʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷ-

ʟʘʥʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʧʨʦ-

ʷʚʣʷʶʱʘʷʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʦʰʠʙʦʢ ʠ ʩʥʠʞʝ-

ʥʠʝʤ ʥʘʜʝʞʥʦʩʪʠ ʚʨʘʯʝʙʥʳʭ ʧʨʠʝʤʦʚ ʠ ʜʝʡʩʪʚʠʡ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʠ ʚʝʜʝʪ ʢ 

ʨʠʩʢʫ ʷʪʨʦʛʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʦʚ 

[11]. ʉʦʭʨʘʥʥʦʩʪʴ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, 

ʢʘʢ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʦʷʥʠʷ ʮʝʥʪʨʘʣʴ-

ʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʷʚʣʝʥʦ ʫ 1,6% ʚʨʘʯʝʡ-

ʩʪʦʤʘʪʦʣʦʛʦʚ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ, 3,2% - ʭʠʨʫʨʛʠʯʝ-

ʩʢʦʛʦ ʠ 26,6% - ʦʨʪʦʧʝʜʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ [21].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫ-

ʘʣʴʥʳʤ ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʦʧʫʣʷʮʠ-

ʷʭ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʨʠʩʢʫ, ʙʝʟ 

ʯʝʛʦ ʠʭ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ [5, 6, 14]. 

ʎʝʣʴ: ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʚʦʟʨʘʩʪʘ ʠ ʠʟʙʳ-

ʪʦʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʝʨʜʝʯ-

ʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ 

ʧʝʨʩʦʥʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʤʝʜʠ-

ʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. 

ʄʝʪʦʜʳ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ - 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ (ʘʥʢʝʪʠʨʦʚʘʥʠʝ), ʪʠʧ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ï ʧʦʧʝʨʝʯʥʦʝ, ʦʜʥʦʤʦʤʝʥʪʥʦʝ (2016 

ʛʦʜ). ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʝʜʝʥʘ ʚ ʧʨʦ-

ʛʨʘʤʤʝ IBM SPSS ʚʳʧ. 21. ʄʘʩʩʫ ʪʝʣʘ ʦʮʝʥʠʚʘʣʠ 

ʧʦ ʚʝʣʠʯʠʥʝ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ), ʩʦʩʪʦʷʥʠʝ 

ʟʜʦʨʦʚʴʷ ï ʧʦ ʧʷʪʠʙʘʣʴʥʦʡ ʰʢʘʣʝ ʩʘʤʦʦʮʝʥʢʠ ʦʪ 

çʦʪʣʠʯʥʦè (5) ʜʦ çʦʯʝʥʴ ʧʣʦʭʦè (1). ʉʨʘʚʥʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʚ ʊ-ʪʝʩʪʝ, 

ʢʘʯʝʩʪʚʝʥʥʳʭ - ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʷ ʍʠ-

ʢʚʘʜʨʘʪ ʠʣʠ ʪʦʯʥʦʛʦ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ. ʂʦʨʨʝʣʷ-

ʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʇʠʨʩʦʥʘ ʧʨʠʤʝʥʝʥ ʜʣʷ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʪʘʫ ʂʝʥʜʘʣʘ ï ʢʘʯʝʩʪʚʝʥ-

ʥʳʭ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʯʠʩʣʘ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ ʧʦ ʩʘʤʦʦʮʝʥʢʝ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ 

ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʝ ʧʨʠʤʝʥʝʥ ʢʨʠʪʝʨʠʡ ʧʘʨʥʳʭ 

ʚʳʙʦʨʦʢ. ɼʚʫʭʵʪʘʧʥʫʶ ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʧʝʨʩʦʥʘʣʘ 

ʧʦ ʧʝʨʝʤʝʥʥʳʤ ʚʦʟʨʘʩʪ ʠ ʀʄʊ ʧʨʦʚʦʜʠʣʠ ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ɹʘʡʝʩʦʚʩʢʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʨʠʪʝ-

ʨʠʷ, log-ʧʨʘʚʜʦʧʦʜʦʙʠʷ ʢʘʢ ʤʝʨʳ ʨʘʩʩʪʦʷʥʠʷ. ʉʪʘ-

ʪʠʩʪʠʯʝʩʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʥʠʤʘ-

ʣʠ ʥʘ 95%-ʥʦʤ ʫʨʦʚʥʝ (ʨ<0,05). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʙʦʨʢʠ. ɺʳʙʦʨʢʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʦʪ-

ʜʝʣʝʥʠʠ ʤʝʜʩʘʥʯʘʩʪʠ (ʄʉʏ) (n=52). ʇʦ ʧʨʦʬʠʣʶ 

ʨʘʙʦʪʳ ʜʦʣʷ ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ 

ʪʝʨʘʧʠʠ ï 48% (25 ʯʝʣ.), ʭʠʨʫʨʛʠʠ ï 13% (7 ʯʝʣ.), 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʠ ʟʫʙʦʚ ï 35% (18 ʯʝʣ.), ʫʧʨʘʚʣʝʥʠʠ 

ï 4% (2 ʯʝʣ.). ɺʨʘʯʠ ʩʦʩʪʘʚʣʷʶʪ 36% (19 ʯʝʣ.), 

ʩʨʝʜʥʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ (ʉʄʇ) ï 33% (17 

ʯʝʣ.), ʟʫʙʥʳʝ ʪʝʭʥʠʢʠ ï 17% (9 ʯʝʣ.), ʚʨʘʯʠ-

ʦʨʪʦʧʝʜʳ ï 6% (3 ʯʝʣ.), ʨʫʢʦʚʦʜʠʪʝʣʠ ï 8% (4 

ʯʝʣ.).  

ɺʦʟʨʘʩʪ.. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʝʨʩʦʥʘʣʘ ʩʦʩʪʘʚ-

ʣʷʝʪ 47,3Ñ12,8 ʣʝʪ ʦʪ 20 ʣʝʪ ʜʦ 82 ʣʝʪ: 35% (18 

ʯʝʣ.) ʧʝʨʩʦʥʘʣʘ ʚʢʣʶʯʝʥʳ ʚ ʚʦʟʨʘʩʪʥʫʶ ʛʨʫʧʧʫ 

20-40 ʣʝʪ, 52% (27 ʯʝʣ.) - 41-60 ʣʝʪ ʠ 14% (7 ʯʝʣ.) - 

61 ʛʦʜ ʠ ʩʪʘʨʰʝ. ʃʠʮʘ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩʦʩʪʘʚʣʷʶʪ 

31% ʧʨʠ ʩʨʝʜʥʝʤ ʚʦʟʨʘʩʪʝ 44,8Ñ10,5 ʣʝʪ, ʞʝʥʩʢʦʛʦ 

- 69% - 48,4Ñ13,7 ʣʝʪ (ʨ=0,424). ɺʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ 

61 ʛʦʜ ʠ ʩʪʘʨʰʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʮʘʤʠ ʞʝʥʩʢʦʛʦ 

ʧʦʣʘ.  

ʀʄʊ. 42% ʧʝʨʩʦʥʘʣʘ ʠʤʝʶʪ ʥʦʨʤʘʣʴʥʫʶ 

ʤʘʩʩʫ ʪʝʣʘ (ʀʄʊ=18,5-24,9), 48% - ʠʟʙʳʪʦʯʥʫʶ 

(ʀʄʊ=25-29,99), 10% - ʦʞʠʨʝʥʠʝ I ʩʪʝʧʝʥʠ 

(ʀʄʊ=30-34,99). ɺʦʟʨʘʩʪ ʩʣʘʙʦ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʥʦ 

ʜʦʩʪʦʚʝʨʥʦ ʩʚʷʟʘʥ ʩ ʀʄʊ (r=0,331, ʨ=0,016). 

ɻʨʫʧʧʠʨʦʚʢʘ ʧʦ ʚʦʟʨʘʩʪʫ ʩʨʝʜʠ ʣʠʮ ʩ ʥʦʨʤʘʣʴʥʦʡ 

ʤʘʩʩʦʡ ʪʝʣʘ (ʀʄʊ=18,5-24,9) ʥʝʦʜʥʦʨʦʜʥʘ ʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʣʠʮʘʤʠ ʩ 20 ʜʦ 72 ʣʝʪ, ʠʟʙʳʪʦʯʥʳʡ ʤʘʩ-

ʩʦʡ ʪʝʣʘ (ʀʄʊ=25-29,99 - ʩ 28 ʜʦ 66 ʣʝʪ, ʦʞʠʨʝʥʠ-

ʝʤ I ʩʪʝʧʝʥʠ (ʀʄʊ=30-34,99) ï ʩ 45 ʜʦ 82 ʣʝʪ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʜʦʨʦʚʴʷ ʧʦ ʚʦʟʨʘʩʪʫ ʠ 

ʀʄʊ. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʟʜʦʨʦʚʴʷ ʧʝʨʩʦʥʘʣʘ ʦʮʝ-

ʥʝʥ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʠ ʩʦʩʪʘʚʣʷʝʪ 3,3Ñ0,6 

ʙʘʣʣʘ ʦʪ ʧʣʦʭʦʛʦ ʠ ʦʯʝʥʴ ʧʣʦʭʦʛʦ (10%) ʜʦ ʭʦʨʦ-

ʰʝʛʦ (35%). ʅʠ ʦʜʠʥ ʨʝʩʧʦʥʜʝʥʪ ʠʟ ʚʳʙʦʨʢʠ ʥʝ 

ʦʮʝʥʠʚʘʝʪ ʩʚʦʝ ʟʜʦʨʦʚʴʝ ʢʘʢ çʦʪʣʠʯʥʦʝè. ɹʦʣʴ-

ʰʠʥʩʪʚʦ (55% ʚʳʙʦʨʢʠ) ʦʮʝʥʠʣʠ ʟʜʦʨʦʚʴʝ ʢʘʢ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. 

ɺ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 61 ʛʦʜ ʠ ʩʪʘʨʰʝ 

ʚʩʝ ʦʮʝʥʠʚʘʶʪ ʩʚʦʝ ʟʜʦʨʦʚʴʝ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦʝ, ʜʦ 61 ʛʦʜʘ ï ʚʳʷʚʣʝʥʳ ʚʩʝ ʚʘʨʠʘʥʪʳ 

ʦʮʝʥʢʠ ʟʜʦʨʦʚʴʷ, ʢʨʦʤʝ ʣʠʮ 41-60 ʣʝʪ ʩ ʦʞʠʨʝʥʠʝʤ 

I ʩʪʝʧʝʥʠ, ʦʪʨʠʮʘʶʱʠʭ ʧʣʦʭʦʝ ʟʜʦʨʦʚʴʝ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʟʜʦʨʦʚʴʷ ʦʪ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) ʠ ʚʦʟʨʘʩʪʘ 

 

ʇʝʨʝʥʝʩʝʥʥʳʝ ʚ ʪʝʯʝʥʠʝ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ 

ʦʩʪʨʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʟʥʘʣʠ 35% ʨʝʩʧʦʥʜʝʥʪʦʚ, 

ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʩʘʤʦʦʮʝʥʢʝ ï 88%, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʝ ï 81%. 

ʏʠʩʣʦ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʦʪ 1 ʜʦ 4) ʚ ʩʨʝʜ-

ʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 1,7Ñ1 (ʩʘʤʦʦʮʝʥʢʘ) ʠ 1,3Ñ1 (ʤʝʜʠ-

ʮʠʥʩʢʘʷ ʢʘʨʪʘ). ʉʫʜʷ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʦʪʢʣʦʥʝʥʠʶ 

ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʥʝʫʯʪʝʥʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 1-2 ʫʯʪʝʥʥʳʭ ʚ ʢʘʨʪʝ, ʘ 

ʥʘʠʙʦʣʝʝ ʪʦʯʥʘʷ ʩʘʤʦʦʮʝʥʢʘ ʚʳʷʚʣʝʥʘ ʧʨʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʤ ʯʠʩʣʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʢʘʨʪʝ ʭʨʦ-

ʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʨʘʚʥʦʤ 4 (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1. 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʧʦ ʩʘʤʦʦʮʝʥʢʝ) ʧʦ ʯʠʩʣʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʢʘʨʪʝ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʏʠʩʣʦ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ (ʤʝʜʠʮʠʥʩʢʘʷ ʢʘʨʪʘ) 
N 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʭʨʦʥʠ-

ʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

(ʩʘʤʦʦʮʝʥʢʘ) 

ʉʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʩʨʝʜʥʝʛʦ 

ʄʝʜʠʘʥʘ 

0 10 0,60 0,516 1,00 

1 26 1,46 0,761 1,00 

2 11 2,18 0,603 2,00 

3 3 3,33 0,577 3,00 

4 2 4,00 0,000 4,00 

ʀʪʦʛʦ 52 1,65 1,046 2,00 

 

ʇʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʩʨʝʜʥʝʡ ʩʠʣʳ 

ʯʠʩʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʢʘʨʪʝ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʚʳʷʚʣʝʥʘ ʩ ʚʦʟʨʘʩʪʦʤ (r=0,431 

ʨ=0,001) ʠ ʀʄʊ (r=0,361 ʨ=0,009). ʏʠʩʣʦ ʭʨʦʥʠʯʝ-

ʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦ ʩʘʤʦʦʮʝʥʢʝ ʩʚʷʟʘʥʦ (ʩʚʷʟʴ 

ʩʨʝʜʥʝʡ ʩʠʣʳ) ʪʦʣʴʢʦ ʩ ʚʦʟʨʘʩʪʦʤ (r=0,390 

ʨ=0,004), ʥʦ ʥʝ ʀʄʊ (r=0,259 ʨ=0,064>0,05). 

ʉʨʘʚʥʝʥʠʝ ʚ ʊ-ʪʝʩʪʝ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ 

ʩʨʝʜʥʝʛʦ ʀʄʊ ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʱʫʱʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʚ ʚʠʜʝ ʙʦʣʝʡ, ʫʩʪʘʣʦʩʪʠ ʢ ʢʦʥʮʫ ʨʘʙʦʯʝʡ ʩʤʝʥʳ, 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦ ʩʠʩʪʝʤʘʤ ʠ ʦʨʛʘʥʘʤ, 

ʦʩʪʨʳʭ ʩʦʩʪʦʷʥʠʡ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʜʦʩʪʦʚʝʨʥʦ 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʛʨʫʧʧʳ (ʨ<0,05) (ʪʘʙʣ. 2).  
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ʊʘʙʣʠʮʘ 2. 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʠ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ ʧʝʨʩʦʥʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ 

ʇʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦ-

ʨʦʚʴʷ 
ʉʦʩʪʦʷʥʠʝ ʧʦʢʘʟʘʪʝʣʷ N 

ʉʨʝʜʥʝʝ Ñ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ɸʩʠʤʧʪʦ-

ʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠ-

ʤʦʩʪʴ 

ʦʪʣʠʯʠʡ 

(2-ʩʪʦʨ.) ʨ 

   ɺʦʟʨʘʩʪ, 

ʣʝʪ 

 

ɿʜʦʨʦʚʴʝ (ʩʘʤʦʦʮʝʥʢʘ) ʍʦʨʦʰʝʝ 18 51,5Ñ12,6 

0,001 ʆʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʜʦ 

ʦʯʝʥʴ ʧʣʦʭʦʛʦ 
34 39,4Ñ9,2 

ʄʘʩʩʘ ʪʝʣʘ ʧʦ ʛʨʫʧʧʘʤ 

ʀʄʊ 

ʅʦʨʤʘʣʴʥʘʷ (ʀʄʊ=18,5-24,9) 22 44,2Ñ13,6 

0,027 
ʀʟʙʳʪʦʯʥʘʷ (ʀʄʊ=25-29,99) 25 47,3Ñ10,4 

ʆʞʠʨʝʥʠʝ 1 ʩʪ. (ʀʄʊ=30-

34,99) 
5 61,0Ñ13,7 

ʍʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝ-

ʤ  r

ʅʝʪ 45 45,5Ñ12,0 

0,008 
ɼʘ 7 59,0Ñ12,3 

ʆʜʥʦ ʠ ʙʦʣʝʝ ʦʩʪʨʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʚ ʪʝʯʝʥʠʝ ʧʨʝʜʳ-

ʜʫʱʝʛʦ ʛʦʜʘ 

ʅʝʪ 18 41,5Ñ13,4 

0,016 
ɼʘ 34 50,4Ñ11,6 

ʍʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʦʨʛʘʥʦʚ ʩʣʫʭʘ 

ʅʝʪ 49 46,4Ñ12,6 
0,045 

ɼʘ 3 61,7Ñ8,5 

   ʀʄʊ  

ʍʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝ-

ʤ  r

ʅʝʪ 45 25,5Ñ3,0 

0,045 
ɼʘ 7 28,1Ñ3,6 

ʍʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ 

ʅʝʪ 38 25,2Ñ2,7 
0,007 

ɼʘ 14 27,8Ñ3,6 

 

ʂʘʢ ʚʠʜʥʦ, ʜʣʷ ʙʦʣʝʝ ʚʦʟʨʘʩʪʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ 

ʭʘʨʘʢʪʝʨʥʳ ʭʦʨʦʰʝʝ ʟʜʦʨʦʚʴʝ (ʧʦ ʩʘʤʦʦʮʝʥʢʝ), 

ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʦʚ ʩʣʫʭʘ, ʦʩʪʨʳʝ ʟʘʙʦʣʝʚʘʥʠʷ; ʜʣʷ 

ʣʠʮ ʩ ʙʦʣʴʰʠʤ ʀʄʊ ï ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʢʦʩʪʥʦ-ʤr ʰʝʯʥʦʡ ʩʠʩʪʝʤ.  

ɼʚʫʭʵʪʘʧʥʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʤ ʧʝʨʝʤʝʥʥʳʤ ʚʦʟʨʘʩʪ ʠ ʀʄʊ ʧʦʟʚʦʣʠʣʘ ʧʦʣʫ-

ʯʠʪʴ 2 ʢʣʘʩʪʝʨʘ ʣʠʮ, ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ 

ʚʦʟʨʘʩʪʫ (ʨ=0,008) ʠ ʚʝʣʠʯʠʥʝ ʀʄʊ. ʃʠʮʘ, ʚʦ-

ʰʝʜʰʠʝ ʚ ʢʣʘʩʪʝʨ ˉ1, ʩʦʩʪʘʚʠʣʠ 87%, ʚ ʢʣʘʩʪʝʨ 

ˉ2 ï 13% ʧʝʨʩʦʥʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝ-

ʥʠʷ ʄʉʏ. 

ʍʨʦʥʠʯʝʩʢʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʧʨʠʟʥʘʣʠ ʪʦʣʴʢʦ ʣʠʮʘ, ʚʦʰʝʜʰʠʝ ʚ ʢʣʘʩʪʝʨ 

ˉ2 (ʩʚʷʟʴ ʩ ʢʣʘʩʪʝʨʦʤ ʕʪʘ-ʢʚʘʜʨʘʪ = 1,00). ɺ ʵʪʦʤ 

ʢʣʘʩʪʝʨʝ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʨʘʩʪʦʤ, ʠ ʯʘʱʝ ʥʘʙʣʶ-

ʜʘʶʪʩʷ ʭʨʦʥʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ 

ʩʠʩʪʝʤʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝ-

ʣʘ, ʧʨʠʯʝʤ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ ʜʣʷ ʣʠʮ ʢʣʘʩʪʝʨʘ 

ˉ1 ʥʝ ʠʤʝʪʴ ʭʨʦʥʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʩʪʥʦ-

ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ ʆʐ=10,0 (95%ɼʀ: 

1,7-60,2).  

ʉʦʯʝʪʘʥʥʳʡ ʧʨʝʜʠʢʪʦʨ çʚʦʟʨʘʩʪ + ʤʘʩʩʘ ʪʝʣʘè 

ʦʧʨʝʜʝʣʠʣ ʧʦʚʳʰʝʥʠʝ ʧʦʨʦʛʘ ʩʣʫʭʘ (ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʦʣʴʢʦ ʫ ʣʠʮ ʢʣʘʩʪʝʨʘ ˉ2) ʠ ʙʦʣʴʰʫʶ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʴ ʦʪʝʢʘ ʥʦʛ ʢ ʢʦʥʮʫ ʩʤʝʥʳ (43% ʧʨʦ-

ʪʠʚ 4% ʩʨʝʜʠ ʣʠʮ ʢʣʘʩʪʝʨʘ ˉ1), ʯʪʦ ʦʪʨʘʞʘʝʪ ʥʝ-

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙ-

ʨʘʱʝʥʠʷ, ʧʨʠʯʝʤ ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ ʥʝ ʠʤʝʪʴ 

ʦʪʝʢʦʚ ʥʦʛ ʜʣʷ ʣʠʮ ʢʣʘʩʪʝʨʘ ˉ1 ʩʦʩʪʘʚʣʷʝʪ 

ʆʐ=16,1 (95% ɼʀ: 2,1-126,7).  

ʍʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʟʨʝʥʠʷ, 

ʩʣʫʭʘ, ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʟʥʘʣʠ ʣʠʮʘ, ʦʪʥʝ-

ʩʝʥʥʳʝ ʪʦʣʴʢʦ ʢ ʢʣʘʩʪʝʨʫ ˉ1. ʇʦʩʣʝʜʩʪʚʠʷ ʚʳ-

ʥʫʞʜʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʪʦʷ ʧʨʠʟʥʘʣʠ 98% ʣʠʮ 

ʢʣʘʩʪʝʨʘ ˉ1 ʠ 100% - ʢʣʘʩʪʝʨʘ ˉ2, ʦʜʥʘʢʦ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʣʠʯʠʝ ʚʳʷʚʣʝʥʦ ʪʦʣʴʢʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʝʢʘ ʥʦʛ. ɹʦʣʠ ʚ ʥʦʛʘʭ, ʙʦʣʠ ʚ 

ʩʧʠʥʝ, ʦʙʱʘʷ ʬʠʟʠʯʝʩʢʘʷ ʫʩʪʘʣʦʩʪʴ ʢʘʢ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʚʳʥʫʞʜʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ, ʜʠʩʬʫʥʢʮʠʷ 

ʨʘʙʦʯʝʡ ʨʫʢʠ, ʦʱʫʱʝʥʠʝ ʫʪʦʤʣʝʥʠʷ ʢ ʢʦʥʮʫ ʨʘʙʦ-

ʯʝʡ ʩʤʝʥʳ ʠ ʥʘʯʘʣʫ ʩʣʝʜʫʶʱʝʡ ʥʝ ʩʚʷʟʘʥʳ ʩ ʚʦʟ-

ʨʘʩʪʦʤ ʠ ʤʘʩʩʦʡ ʪʝʣʘ. ʉʨʝʜʠ ʥʘʨʫʰʝʥʠʡ ʩʣʫʭʘ 

(ʰʫʤ ʚ ʫʰʘʭ, ʨʘʟʜʨʘʞʝʥʠʝ ʧʨʠ ʬʦʥʦʚʦʤ ʰʫʤʝ, 

ʧʦʚʳʰʝʥʠʝ ʧʦʨʦʛʘ ʩʣʫʭʘ) ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʪʣʠʯʠʷ 

ʚʳʷʚʣʝʥʘ, ʢʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʪʦʣʴʢʦ ʧʦ ʧʦʚʳʰʝ-

ʥʠʶ ʧʦʨʦʛʘ ʩʣʫʭʘ, ʧʨʠʟʥʘʥʥʦʤʫ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʣʠʮʘʤʠ ʢʣʘʩʪʝʨʘ ˉ2. ʂʨʦʤʝ ʪʦʛʦ, ʣʠʮʘ ʢʣʘʩʪʝʨʘ 

ˉ2 ʯʘʱʝ ʙʦʣʝʣʠ ʠ ʠʤʝʶʪ ʙʦʣʴʰʝ ʯʠʩʣʦ ʭʨʦʥʠʯʝ-

ʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʪʘʙʣ. 3). 
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ʊʘʙʣʠʮʘ 3. 

ʈʝʟʫʣʴʪʘʪʳ ʜʚʫʭʵʪʘʧʥʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɹʘʡʝʩʦʚʩʢʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʨʠʪʝʨʠʷ 

ʧʝʨʩʦʥʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʧʦ ʧʝʨʝʤʝʥʥʳʤ ʚʦʟʨʘʩʪ ʠ ʤʘʩʩʝ ʪʝʣʘ (ʀʄʊ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʜʦʨʦʚʴʷ 

ʂʣʘʩʪʝʨ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʀʄʊ ɸʩʠʤʧʪʦ-

ʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ 

(2-ʭ ʩʪʦʨ.), 

ʨ 

1 2 

N, ʯʝʣ. 45 7  

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʨʘʟ-

ʤʘʭ), ʣʝʪ 

45,5Ñ12,0 

(20-72) 

59,0Ñ12,3 

(41-82) 
0,008 

ʀʄʊ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʨʘʟʤʘʭ) 
25,5Ñ3,0 

(20-32) 

28,1Ñ3,6 

(25-33) 
0,045 

ʇʦʣ (ʤʫʞʩʢʦʛʦ ʧʦʣʘ - ʤ, ʞʝʥʩʢʦʛʦ ʧʦʣʘ - ʞ) 36% - ʤ, 64% - ʞ 100% - ʞ 0,060 

ʍʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ 
0 100% 0,000 

ʇʦʚʳʰʝʥʠʝ ʧʦʨʦʛʘ ʩʣʫʭʘ 0 100% 0,016 

ʆʪʝʢʠ ʥʦʛ ʚʩʣʝʜʩʪʚʠʝ ʚʳʥʫʞʜʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʪʝʣʘ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 
4% 43% 0,014 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʩʘʤʦ-

ʦʮʝʥʢʘ) 
1,51Ñ1,0 2,57Ñ0,79 0,011 

ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʳ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʝ) 
1,09Ñ0,87 2,29Ñ0,95 0,002 

ʍʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠ-

ʩʪʝʤʳ 
20% 71% 0,011 

  

ɺ ʢʣʘʩʪʝʨ ˉ2 ʚʦʰʣʠ ʧʦ ʜʦʣʞʥʦʩʪʠ 4 ʠʟ 19 

ʚʨʘʯʝʡ (21%) ʠ 3 ʠʟ 17 ʤʝʜʩʝʩʪʝʨ (18%), ʧʦ ʧʨʦʬʠ-

ʣʶ ʨʘʙʦʪʳ - 6 ʠʟ 25 ʯʝʣ. ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʪʦʤʘʪʦʣʦ-

ʛʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ (24%) ʠ 1 ʠʟ 7 - ʭʠʨʫʨʛʠʠ (14%). 

ʈʫʢʦʚʦʜʩʪʚʦ, ʦʨʪʦʧʝʜʳ ʠ ʟʫʙʥʳʝ ʪʝʭʥʠʢʠ ʚ ʵʪʦʪ 

ʢʣʘʩʪʝʨ ʥʝ ʧʦʧʘʣʠ. 

ʆʪʩʶʜʘ ʩʨʝʜʠ ʣʠʮ ʢʣʘʩʪʝʨʘ ˉ2 (13% ʧʝʨʩʦ-

ʥʘʣʘ ʦʪʜʝʣʝʥʠʷ), ʚ ʢʦʪʦʨʳʡ ʚʢʣʶʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ 

ʚʨʘʯʠ-ʩʪʦʤʘʪʦʣʦʛʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʠ 

ʩʝʩʪʨʠʥʩʢʠʡ ʧʝʨʩʦʥʘʣ ʚ ʚʦʟʨʘʩʪʝ 59,0Ñ12,3 (41-82) 

ʣʝʪ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʚʧʣʦʪʴ ʜʦ ʦʞʠʨʝ-

ʥʠʷ I ʩʪʝʧʝʥʠ (ʀʄʊ=28,1Ñ3,6 (25-33)), ʚʩʝ ʧʨʠʟʥʘ-

ʣʠ ʭʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ ʠ ʧʦʚʳʰʝʥʠʝ ʧʦʨʦʛʘ ʩʣʫʭʘ. ɺ ʢʣʘʩʪʝʨʝ 

ˉ1 ʫʢʘʟʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʥʝ ʚʳʷʚʣʝʥʘ. ʉʨʝʜʠ ʦʪʤʝ-

ʪʠʚʰʠʭ ʦʪʝʢ ʥʦʛ ʚ ʩʚʷʟʠ ʚʳʥʫʞʜʝʥʥʦʡ ʨʘʙʦʯʝʡ 

ʧʦʟʦʡ 60% (3 ʠʟ 5 ʯʝʣ.) ʠʤʝʶʪ ʭʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦ-

ʣʝʚʘʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʦʪʥʝʩʝʥʳ 

ʢ ʢʣʘʩʪʝʨʫ ˉ2. ʋ ʣʠʮ ʵʪʦʛʦ ʢʣʘʩʪʝʨʘ ʯʠʩʣʦ ʭʨʦʥʠ-

ʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ ʧʦ ʩʘʤʦʦʮʝʥʢʝ, ʪʘʢ ʠ ʟʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʢʘʨʪʝ, ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ.  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʠʙʦʣʝʝ ʦʧʳʪʥʳʭ 

ʨʘʙʦʪʥʠʢʦʚ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ ʛʨʫʧʧʳ ʨʠʩʢʘ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʚ ʚʦʟʨʘʩʪʝ 42 

ʛʦʜʘ ʠ ʩʪʘʨʰʝ ʠ ʩ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ) ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʩʝʤʠ ʜʦʩʪʫʧʥʳʤʠ ʤʝʨʘʤʠ ʨʝʘʣʠʟʦʚʘʪʴ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʇʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ, ʚʦ-

ʧʝʨʚʳʭ, ʥʘ ʩʘʥʠʪʘʨʥʦʤ ʧʨʦʩʚʝʱʝʥʠʠ ʩʪʦʤʘʪʦʣʦʛʦʚ 

(ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ) 

ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʘʩʩʳ ʪʝ-

ʣʘ, ʫʯʠʪʳʚʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʦʨʨʝʢʮʠʠ, ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʠʷʤ ʠʟʤʝʥʝʥʠʷ ʩʪʠʣʷ ʞʠʟʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʮʠ-

ʦʥʘʣʠʟʘʮʠʠ ʧʠʪʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʬʠʟʢʫʣʴʪʫʨ-

ʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʚʦ ʚʥʝʨʘʙʦʯʝʝ ʚʨʝʤʷ ʜʣʷ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʷ ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʩʥʠʞʝʥʠʷ ʫʞʝ ʩʬʦʨ-

ʤʠʨʦʚʘʚʰʝʡʩʷ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʤʳʰʝʯʥʦʛʦ ʢʘʨʢʘʩʘ ʠ ʪʨʝʥʠʨʦʚʢʠ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ɺʦ-ʚʪʦʨʳʭ, ʪʝʤʘʪʠʢʘ ʟʘʥʷʪʠʡ 

ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʩʪʦʤʘʪʦʣʦʛʦʚ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʰʠʨʝʥʘ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚʦʧʨʦ-

ʩʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥ-

ʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʂ ʪʘʢʦʚʳʤ ʦʪʥʦʩʷʪ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʪʝʣʘ ʩʪʦʤʘʪʦʣʦʛʘ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ (60% 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʩʠʜʷ ʠ 40% - ʩʪʦʷ), ʚʥʝʜʨʝʥʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ɺʆɿ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʪʝʣʘ ʚʨʘʯʘ-

ʩʪʦʤʘʪʦʣʦʛʘ ʫ ʢʨʝʩʣʘ ʧʘʮʠʝʥʪʘ ʧʦ ʧʨʠʥʮʠʧʫ çʨʘʩ-

ʧʦʣʦʞʝʥʠʝ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʨʫʧʧʳ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʫʙʦʚ ʧʘʮʠʝʥʪʘ [8]; ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʝʨʝʫʪʦʤʣʝʥʠʷ ʩʣʫʭʦʚʦʛʦ ʥʝʨʚʘ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʪʫ-

ʛʦʫʭʦʩʪʠ - ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʧʫʪʝʤ ʰʫʤʦ-

ʠʟʦʣʷʮʠʠ ʤʦʪʦʨʦʚ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʨ-

ʛʘʥʘ ʩʣʫʭʘ ʩʪʦʤʘʪʦʣʦʛʦʚ. ɺ-ʪʨʝʪʴʠʭ, ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʤʝʥʝʜʞʤʝʥʪʘ ʚʘʞʥʦ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʘʥʠʪʘʨʥʦ-

ʙʳʪʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʦʪʜʳʭʘ ʚʦ ʚʨʝʤʷ ʨʝʛʣʘ-

ʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʝʨʝʨʳʚʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝ-

ʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ (ʣʝʞʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʘʨʝʥʠʝ ʣʠʮ ʪʨʫʜʦʩʧʦʩʦʙ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʤʝʥʝʜʞʝ-

ʨʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢ ʧʘʪʦʣʦʛʠʠ 

ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʩ ʮʝʣʴʶ ʩʦ-

ʭʨʘʥʝʥʠʷ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɼʚʫʭʵʪʘʧʥʘʷ ʢʣʘ-

ʩʪʝʨʠʟʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝ-

ʥʠʷ ʄʉʏ (ʤʘʣʘʷ ʚʳʙʦʨʢʘ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ɹʘʡʝ-

ʩʦʚʩʢʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʧʦʟʚʦʣʠʣʘ 

ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ (13% ʚʳʙʦʨʢʠ) ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʩʦʧʫʪ-

ʩʪʚʫʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʧʘʪʦ-
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ʣʦʛʠʝʡ ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʠʷ ʧʦʨʦʛʘ ʩʣʫʭʘ ʠ ʦʪʝʢʦʚ 

ʥʦʛ, ʯʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʠʩʪʝʤʳ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʨʘʩʪʘ ʠ ʧʦʚʳʰʝʥ-

ʥʦʡ ʤʘʩʩʳ ʪʝʣʘ, ʥʦ ʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʨʝʜʥʳʭ ʬʘʢ-

ʪʦʨʦʚ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʜʣʠʪʝʣʴʥʦʛʦ ʩʪʘʪʠʯʝ-

ʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ) ʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ (ʰʫʤʘ). ɺ 

ʮʝʣʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʚʨʝʜʥʦʩʪʠ ʠʛʨʘʶʪ ʨʦʣʴ 

ʪʨʠʛʛʝʨʘ ʙʦʣʝʟʥʝʡ ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʫ ʚʨʘʯʝʡ-ʩʪʦʤʘʪʦʣʦʛʦʚ ʠ ʤʝʜʠ-

ʮʠʥʩʢʠʭ ʩʝʩʪʝʨ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ɺʳʜʝ-

ʣʝʥʠʝ ʛʨʫʧʧʳ ʨʠʩʢʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʠʥʜʠʚʠʜʫʘʣʠ-

ʟʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʘʥʠʪʘʨ-

ʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷ ʨʘʙʦʪʘʶʱʠʭ. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 56 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʜʦ 16 ʣʝʪ, ʫ 22 ʠʟ ʥʠʭ ʜʠʘ-

ʛʥʦʩʪʠʨʦʚʘʥ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟ, ʫ 11 - ʥʝʬʨʦʣʠʪʠʘʟ ʥʘ ʬʦʥʝ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ, ʫ 23 ʥʘʙʣʶʜʘʣʘʩʴ ʛʠʧʝʨ-

ʢʘʣʴʮʠʫʨʠʷ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʢʨʝʤʝʥʪʦʚ ʠ ʢʘʣʴʮʠʥʘʪʦʚ ʚ ʦʨʛʘʥʘʭ ʤʦʯʝʚʦʡ ʩʠʩʪʝʤʳ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʘʩʩʦʮʠʘʮʠʠ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ rs4987682 Thr681Met, rs4987667 Val378Met, rs4987657 

Cys157Arg ʛʝʥʘ ʢʘʣʴʮʠʝʚʦʛʦ ʚʘʥʠʣʦʠʜʥʦʛʦ ʤʝʤʙʨʘʥʥʦʛʦ ʢʘʥʘʣʘ TRPV6, rs104893723 Gly198Asp ʛʝʥʘ ʙʝʣ-

ʢʘ ʧʣʦʪʥʳʭ ʤʝʞʢʣʝʪʦʯʥʳʭ ʢʦʥʪʘʢʪʦʚ CLDN16, rs13324142 Val185Met ʛʝʥʘ ʘʥʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ 

SLC26A6 ʩ ʨʘʟʚʠʪʠʝʤ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ, ʥʝʬʨʦʣʠʪʠʘʟʘ ʠ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʘ ʫ ʜʝʪʝʡ. ʉ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ 

ʥʝʬʨʦʣʠʪʠʘʟʘ ʠ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʘ ʫ ʜʝʪʝʡ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʘʩʩʦʮʠʠʨʦʚʘʥ ʧʦʣʠʤʦʨʬʠʟʤ ʛʝʥʘ TRPV6. 

ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʷʚʣʷʣʠʩʴ ʛʦʤʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ ʧʦ T ʘʣʣʝʣʶ (ʊʊ) ʧʦʣʠʤʦʨʬʠʟʤʘ rs4987682 

C2042T Thr681Met ʛʝʥʘ TRPV6 ʠ ʛʝʥʦʪʠʧ AA ʧʦʣʠʤʦʨʬʠʟʤʘ rs4987667 G1132A Val378Met ʛʝʥʘ TRPV6. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʠ ʫ ʜʝʪʝʡ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʦʩʪʝʦʧʝʥʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 

45% ʩʣʫʯʘʷʭ, ʯʪʦ ʧʦʚʳʰʘʣʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʝʨʝʣʦʤʦʚ. 

ABSTRACT 

The article presents the results of a examination of 56 children aged 1 to 16 years, 22 of them are diagnosed 

with nephrocalcinosis, 11 stone in the urinary system amid hypercalciuria, 23 hypercalciuria was observed with-

out the formation of concretions in the urinary system. The analysis of the association of single nucleotide poly-

morphisms rs4987682 Thr681Met, rs4987667 Val378Met, rs4987657 Cys157Arg gene calcium vanilloideae 

membrane channel TRPV6, rs104893723 Gly198Asp gene protein dense intercellular contacts CLDN16, 

rs13324142 Val185Met gene anion transporter SLC26A6 with the development of hypercalciuria, nephrolithiasis 

and nephrocalcinosis in children. With the risk of nephrolithiasis and nephrocalcinosis in children with hypercal-

ciuria associated gene polymorphism TRPV6. Predisposing was homozygous genotype for the T allele (TT) pol-
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ymorphism rs4987682 C2042T Thr681Met TRPV6 gene and genotype AA polymorphism rs4987667 G1132A 

Val378Met TRPV6 gene. In the study of bone mineral density in children with hypercalciuria osteopenia was 

observed in 45% of cases, increasing the risk of fractures. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʷ, ʥʝʬʨʦʣʠʪʠʘʟ, ʥʝʬʨʦʢʘʣʴʮʠʥʦʟ. ʘʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨ-

ʬʠʟʤʦʚ ʛʝʥʦʚ TRPV6, CLDN16, SLC26A6 

Keywords: hypercalciuria, nephrolithiasis, nephrocalcinosis. analysis of the ʘssociation of polymorphisms 

genes TRPV6, CLDN16, SLC26A6 

 

ʋʨʦʣʠʪʠʘʟ ʠ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʦʜʥʫ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʥʝʬʨʦ-

ʣʦʛʠʠ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ, 

ʪʷʞʝʩʪʴʶ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʩʢʣʦʥʥʦʩʪʴʶ ʢ 

ʨʝʮʠʜʠʚʠʨʦʚʘʥʠʶ ʠ ʩʥʠʞʝʥʠʝʤ ʬʫʥʢʮʠʡ ʧʦʯʝʢ [1, 

3, 4]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʝʬʨʦʣʠʪʠʘʟʘ ʫ ʜʝʪʝʡ 

ʥʠʞʝ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ, ʠ ʧʦ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦ-

ʣʦ 19ï20 ʩʣʫʯʘʝʚ, ʪʦʛʜʘ ʢʘʢ ʫ ʧʦʜʨʦʩʪʢʦʚ ð 80ï82 

ʩʣʫʯʘʷ, ʘ ʫ ʚʟʨʦʩʣʳʭ 450ï460 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. 

ʥʘʩʝʣʝʥʠʷ [1, 4]. ʇʦʜ ʫʨʦʣʠʪʠʘʟʦʤ ʧʦʥʠʤʘʶʪ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʢʘʤʥʝʡ ʚ ʦʨʛʘʥʘʭ ʤʦʯʝʚʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶ-

ʯʘʷ ʥʝʬʨʦʣʠʪʠʘʟ ï ʢʘʤʥʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʯʘʰʝʯʥʦ-

ʣʦʭʘʥʦʯʥʦʡ ʩʠʩʪʝʤʝ. ʊʝʨʤʠʥ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʫʯʘʝ ʦʪʣʦʞʝʥʠʷ ʩʦʣʝʡ ʢʘʣʴʮʠʷ ʚ 

ʢʘʥʘʣʴʮʘʭ ʠ ʪʫʙʫʣʦʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ ʪʢʘʥʠ ʧʦʯʝʢ 

[1, 2, 3, 5]. 

ʋʨʦʣʠʪʠʘʟ ʠ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟ ʷʚʣʷʶʪʩʷ ʧʨʦ-

ʷʚʣʝʥʠʝʤ ʛʝʪʝʨʦʛʝʥʥʦʡ ʛʨʫʧʧʳ ʟʘʙʦʣʝʚʘʥʠʡ. ɿʥʘ-

ʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʫʨʦʣʠʪʠʘʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [7, 8, 11, 12, 24, 26]. ʊʘʢ, ʩʨʝʜʠ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʜʝʪʝʡ ʩ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ 

ʯʘʩʪʦʪʘ ʫʨʦʣʠʪʠʘʟʘ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ [2]. 

ʋ 65% ʙʦʣʴʥʳʭ ʩ ʢʘʣʴʮʠʝʚʳʤ ʥʝʬʨʦʣʠʪʠʘʟʦʤ ʠ ʫ 

70% ʧʘʮʠʝʥʪʦʚ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʥʘʩʣʝʜʩʪʚʝʥ-

ʥʦʩʪʴ ʦʪʷʛʦʱʝʥʘ ʧʦ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ [ 7 ]. 

ɻʠʧʝʨʢʘʣʴʮʠʫʨʠʷ, ʛʠʧʝʨʦʢʩʘʣʫʨʠʷ ʠ ʛʠʧʦʮʠʪ-

ʨʘʪʫʨʠʷ ʩʯʠʪʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʨʠʩʢʘ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ. ʀʟ ʚʩʝʭ ʥʘʨʫʰʝʥʠʡ 

ʩʦʩʪʘʚʘ ʤʦʯʠ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟ-

ʥʠ ʦʪʤʝʯʘʝʪʩʷ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʷ, ʦʥʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫ 40 - 50% ʙʦʣʴʥʳʭ, ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʢʘʣʴʮʠʝʚʳʭ 

ʢʦʥʢʨʝʤʝʥʪʦʚ ï ʚ 50-70% ʩʣʫʯʘʝʚ. ʇʨʝʦʙʣʘʜʘʥʠʝ 

ʢʘʣʴʮʠʝʚʳʭ ʢʘʤʥʝʡ ʧʦʜʪʚʝʨʞʜʝʥʦ ʢʘʢ ʚ ʦʪʜʝʣʴʥʳʭ 

ʥʘʙʣʶʜʝʥʠʷʭ, ʪʘʢ ʠ ʚ ʰʠʨʦʢʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳ-

ʪʘʥʠʷʭ. ɽʩʣʠ ʚʩʝ ʩʣʫʯʘʠ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ 

ʧʨʠʥʷʪʴ ʟʘ 100%, ʪʦ 80% ʙʫʜʫʪ ʩʦʩʪʘʚʣʷʪʴ ʢʘʣʴʮʠ-

ʝʚʳʝ ʢʘʤʥʠ, 5-10% ʤʦʯʝʢʠʩʣʳʝ, 1-3% ʮʠʩʪʠʥʦʚʳʝ 

ʠ 5-15% ʩʪʨʫʚʠʪʥʳʝ. ʉʨʝʜʠ ʢʘʣʴʮʠʝʚʳʭ ʢʘʤʥʝʡ 

85-90% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʢʩʘʣʘʪʥʦ- ʢʘʣʴʮʠʝʚʳʝ, 1-

10% ʥʘ ʬʦʩʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʳʝ ʠ 5% ʥʘ ʦʢʩʘʣʘʪ ʠʣʠ 

ʬʦʩʬʘʪ ʢʘʣʴʮʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʦʡ 

[1, 2, 3, 4].  

ʇʨʠʯʠʥʳ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɺ 

ʧʘʪʦʛʝʥʝʟʝ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʘ ʥʘʠʙʦʣʝʝ ʚʘʞʥʘʷ ʨʦʣʴ 

ʦʪʚʦʜʠʪʩʷ ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʛʠʧʝʨʢʘʣʴʮʠ-

ʫʨʠʠ. ʇʦʚʳʰʝʥʥʘʷ ʵʢʩʢʨʝʮʠʷ ʢʘʣʴʮʠʷ ʩʦʧʨʦʚʦʞ-

ʜʘʝʪʩʷ ʝʛʦ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʧʦʯʝʯʥʦʤ ʵʧʠʪʝʣʠʠ, ʜʠʩ-

ʪʨʦʬʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʝʪʦʢ ʢʘʥʘʣʴʮʝʚ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʣʦʞʝʥʠʝʤ ʢʘʣʴʮʠʷ ʚ ʠʥʪʝʨʩʪʠʮʠ-

ʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʣʠ ʧʨʦʩʚʝʪʝ ʢʘʥʘʣʴʮʝʚ. 

ʂʘʣʴʮʠʝʚʳʝ ʜʝʧʦʟʠʪʳ ʚ ʠʥʪʝʨʩʪʠʮʠʠ ʧʦʯʝʢ ʚʳʟʳ-

ʚʘʶʪ ʣʠʤʬʦʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʨʝʘʢʮʠʶ ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʥʝʬʨʦʩʢʣʝʨʦʟʦʤ [2].  

ɻʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʵʢʩʢʨʝ-

ʮʠʶ ʢʘʣʴʮʠʷ ʩ ʤʦʯʦʡ ʙʦʣʝʝ 4 ʤʛ/ʢʛ/ʩʫʪ ʠʣʠ Ca/Cr 

ʢʦʵʬʬʠʮʠʝʥʪ - ʙʦʣʝʝ 0,7ʤʤʦʣʴ/ʤʤʦʣʴ. ʕʢʩʢʨʝʮʠʷ 

ʢʘʣʴʮʠʷ ʩ ʤʦʯʦʡ ʫ ʜʝʪʝʡ ʚʘʨʴʠʨʫʝʪ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʦʧʫʣʷʮʠʷʭ ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ, ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʵʪʥʠʯʝʩʢʦʡ/ʨʘʩʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦ-

ʩʪʠ. ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʚ ʈʦʩ-

ʩʠʠ ʯʘʩʪʦʪʘ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 

ʫ ʜʝʪʝʡ 10,9%, ʫ ʚʟʨʦʩʣʳʭ - 5 - 10% [3, 4, 5]. 

ʇʨʠʯʠʥʘʤʠ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʤʦʛʫʪ ʙʳʪʴ: ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ (ʧʝʨʚʠʯʥʘʷ) ʛʠʧʝʨ-

ʢʘʣʴʮʠʫʨʠʷ, ʛʠʧʝʨʧʘʨʘʪʠʨʝʦʠʜʠʟʤ, ʛʠʧʝʨʪʠʨʝʦʠ-

ʜʠʟʤ, ʠʥʪʦʢʩʠʢʘʮʠʷ ʚʠʪʘʤʠʥʦʤ D, ʨʝʟʦʨʙʮʠʷ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʨʠ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʣʦʤʘʭ, 

ʛʠʧʦʬʦʩʬʘʪʝʤʠʷ, ʩʠʥʜʨʦʤ ʀʮʝʥʢʦ-ʂʫʰʠʥʛʘ, ʟʣʦ-

ʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʜʠʩʪʘʣʴʥʳʡ ʨʝ-

ʥʘʣʴʥʳʡ ʪʫʙʫʣʷʨʥʳʡ ʘʮʠʜʦʟ, ʩʠʥʜʨʦʤ ɹʘʨʪʪʝʨ, 

ʙʦʣʝʟʥʴ ɼʝʥʪʘ, ʙʦʣʝʟʥʴ ɺʠʣʴʷʤʩʘ, ʛʠʧʦʬʦʩʬʘʪʘʟʠʷ 

ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʜʝʪʩʢʦʡ ʧʨʘʢʪʠʢʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ (ʧʝʨʚʠʯʥʘʷ) ʛʠʧʝʨ-

ʢʘʣʴʮʠʫʨʠʷ [2, 3, 4, 5].  

ʀʜʠʦʧʘʪʠʯʝʩʢʦʡ (ʧʝʨʚʠʯʥʦʡ) ʛʠʧʝʨʢʘʣʴʮʠ-

ʫʨʠʝʡ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʧʦʚʳʰʝʥʥʫʶ ʵʢʩʢʨʝʮʠʶ 

ʢʘʣʴʮʠʷ ʩ ʤʦʯʦʡ ʥʘ ʬʦʥʝ ʥʦʨʤʦʢʘʣʴʮʠʝʤʠʠ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʚʠʜʠʤʳʭ ʧʨʠʯʠʥ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʛʝ-

ʪʝʨʦʛʝʥʥʦʩʪʴ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ. ɺ ʢʘ-

ʯʝʩʪʚʝ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʚʠʪʘʤʠʥʘ ɼ, ʠʟʤʝ-

ʥʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʝʮʝʧʪʦʨʦʚ ʢ ʢʘʣʴʮʠʪʨʠʦ-

ʣʫ [6, 12, 24], ʤʫʪʘʮʠʠ ʛʝʥʘ ʢʘʣʴʮʠʝʚʦʛʦ 

ʨʝʮʝʧʪʦʨʘ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʘʢʪʠʚʘʮʠʠ ʨʝʮʝʧʪʦʨʥʦʛʦ 

ʙʝʣʢʘ [8, 16, 22], ʥʘʨʫʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʝʘʙʩʦʨʙ-

ʮʠʠ ʢʘʣʴʮʠʷ ʚ ʢʘʥʘʣʴʮʘʭ ʧʦʯʝʢ [15, 19, 25, 26].  

ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʜʠʦ-

ʧʘʪʠʯʝʩʢʦʡ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ: ʘʙʩʦʨʙʪʠʚʥʳʡ I, II ʠ 

III ʪʠʧʦʚ ʠ ʨʝʥʘʣʴʥʳʡ. ɻʠʧʝʨʢʘʣʴʮʠʫʨʠʷ ʘʙʩʦʨʙ-

ʪʠʚʥʦʛʦ ʪʠʧʘ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʚʳʰʝʥʥʦʡ ʘʙʩʦʨʙʮʠ-

ʝʡ ʢʘʣʴʮʠʷ ʚ ʢʠʰʝʯʥʠʢʝ, ʚʳʜʝʣʷʶʪ ʛʠʧʝʨʢʘʣʴʮʠ-

ʫʨʠʶ III ʪʠʧʘ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʝʨʚʠʯʥʳʤ ʥʘʨʫʰʝʥʠ-

ʝʤ ʨʝʘʙʩʦʨʙʮʠʠ ʬʦʩʬʘʪʦʚ ʚ ʧʦʯʢʘʭ [6, 12, 21, 23, 

24]. ʈʝʥʘʣʴʥʘʷ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʤ ʜʝʬʝʢʪʦʤ ʢʘʥʘʣʴʮʝʚ, ʚʝʜʫʱʠʤ ʢ ʧʦ-

ʚʳʰʝʥʠʶ ʵʢʩʢʨʝʮʠʠ ʢʘʣʴʮʠʷ ʩ ʤʦʯʦʡ. ʋ ʜʝʪʝʡ ʩ 

ʨʝʥʘʣʴʥʳʤ ʪʠʧʦʤ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ ʫʨʦʚʝʥʴ ʢʘʣʴ-

ʮʠʷ ʚ ʩʫʪʦʯʥʦʡ ʤʦʯʝ ʥʝ ʠʤʝʝʪ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ ʚ ʧʠʱʝ, ʥʝ ʥʦʨʤʘʣʠʟʫʝʪʩʷ 

ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʜʠʝʪʳ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʘʣʴʮʠʷ [15, 19, 25, 26].  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʨʝʥʘʣʴʥʦʡ 

ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʧʘʨʘʮʝʣʣʶ-

ʣʷʨʥʦʡ ʨʝʘʙʩʦʨʙʮʠʠ ʢʘʣʴʮʠʷ ʚ ʪʦʣʩʪʦʤ ʚʦʩʭʦʜʷ-

ʱʝʤ ʦʪʜʝʣʝ ʧʝʪʣʠ ɻʝʥʣʝ, ʦʙʫʩʣʦʚʣʝʥʦʝ ʤʫʪʘʮʠʝʡ 

ʛʝʥʘ ʢʣʘʫʜʠʥʘ-16. Claudin-16 (CLDN16) - ʙʝʣʦʢ 

ʧʣʦʪʥʳʭ ʤʝʞʢʣʝʪʦʯʥʳʭ ʢʦʥʪʘʢʪʦʚ, ʠʛʨʘʝʪ ʚʘʞ-
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ʥʝʡʰʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʘʨʘʮʝʣʣʶʣʷʨʥʦʡ 

ʙʘʨʴʝʨʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʣʷ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ 

ʤʘʛʥʠʷ. Claudin-16 ʥʘʭʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʦʯʢʘʭ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʪʦʣʩʪʦʡ ʚʦʩʭʦʜʷʱʝʡ ʚʝʪʚʠ ʧʝʪʣʠ 

ɻʝʥʣʝ. ɻʝʥ CLDN16 ʥʘʭʦʜʠʪʩʷ ʥʘ ʭʨʦʤʦʩʦʤʝ 3q28, 

ʩʦʩʪʦʠʪ ʠʟ 5 ʵʢʟʦʥʦʚ, ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ ʠʟ 305 ʘʤʠ-

ʥʦʢʠʩʣʦʪʥʳʭ ʦʩʪʘʪʢʦʚ ʨʘʟʤʝʨʦʤ 33836 ɼʘ. ʆʙʥʘ-

ʨʫʞʝʥ ʨʷʜ ʤʫʪʘʮʠʡ ʛʝʥʘ CLDN16 (TYR277TER, 

THR303ARG, LYS275TER, LEU151PRO, 

LEU145PRO, LEU151TRP, GLY191ARG, 

LEU151PHE, GLY198ASP, MET71ARG, 

LEU167PRO, PHE232CYS, GLY233ASP, 

SER235PHE ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝ-

ʥʠʶ ʬʫʥʢʮʠʠ ʜʘʥʥʦʛʦ ʙʝʣʢʘ [10, 15, 18, 19, 21]. ʋ 

ʣʠʮ ʛʦʤʦʟʠʛʦʪʥʳʭ ʧʦ ʜʘʥʥʳʤ ʤʫʪʘʮʠʷʤ ʨʘʟʚʠʚʘ-

ʝʪʩʷ ʩʝʤʝʡʥʘʷ ʛʠʧʦʤʘʛʥʝʟʠʝʤʠʷ ʩ ʛʠʧʝʨʢʘʣʴʮʠ-

ʫʨʠʝʡ ʠ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʦʤ ï ʨʝʜʢʦʝ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʤʝʯʘʶʪʩʷ 

ʚʳʨʘʞʝʥʥʘʷ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʷ, ʥʝʬʨʦʢʘʣʴʮʠʥʦʟ, 

ʥʝʬʨʦʣʠʪʠʘʟ, ʧʦʣʠʫʨʠʷ ʠ ʧʦʣʠʜʠʧʩʠʷ, ʧʨʦʛʨʝʩʩʠ-

ʨʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʡ ʧʦʯʝʢ [3]. ʇʨʠ ʛʝʪʝʨʦ-

ʟʠʛʦʪʥʦʤ ʥʘʩʣʝʜʦʚʘʥʠʠ ʤʫʪʘʮʠʡ ʛʝʥʘ CLDN16 

ʠʤʝʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʤʦʯʝʢʘʤʝʥ-

ʥʦʡ ʙʦʣʝʟʥʠ [27]. ʄʫʪʘʮʠʠ ʚ ʨʘʟʥʳʭ ʩʘʡʪʘʭ ʛʝʥʘ 

CLDN16 ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʬʝʥʦʪʠ-

ʧʘʤ ʩ ʨʘʟʣʠʯʥʦʡ ʪʷʞʝʩʪʴʶ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝ-

ʥʠʡ ʠ ʧʨʦʛʥʦʟʦʤ, ʪʘʢ ʧʨʠ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ ʛʠʧʝʨ-

ʢʘʣʴʮʠʫʨʠʠ ʧʦʚʳʰʝʥʘ ʯʘʩʪʦʪʘ ʛʦʤʦʟʠʛʦʪʥʳʭ ʣʠʮ 

ʧʦ ʤʠʩʩʝʥʩ ʤʫʪʘʮʠʠ THR303ARG ʚ ʛʝʥʝ CLDN16 

[19]. 

ʋʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ ʧʦ-

ʯʝʯʥʦʛʦ ʙʝʣʢʘ ʧʣʦʪʥʳʭ ʢʦʥʪʘʢʪʦʚ ʢʣʘʫʜʠʥʘ-14 

(CLDN14) rs219780, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ ʨʘʟʚʠʪʠ-

ʝʤ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ ʠ ʩʥʠʞʝʥʠʝʤ ʤʠʥʝʨʘʣʴ-

ʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʚ ʦʙʣʘʩʪʠ ʧʦʟʚʦʥʦʯ-

ʥʠʢʘ ʠ ʙʝʜʨʘ, ʯʪʦ ʧʦʚʳʰʘʣʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʝʨʝ-

ʣʦʤʦʚ [18, 26]. ʉʥʠʞʝʥʠʝ ʩʨʝʜʥʝʡ ʤʠʥʝʨʘʣʴʥʦʡ 

ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʥʘ 5-15% ʫ ʙʦʣʴʥʳʭ ʤʦ-

ʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʘʮʠʝʥʪʘʤʠ ʙʝʟ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ 

ʦʪʤʝʯʘʣʦʩʴ ʠ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ. ʇʨʠʯʝʤ, ʧʦʪʝʨʷ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʫʚʝʣʠʯʠʚʘʣʘʩʴ, ʝʩʣʠ ʧʘʮʠʝʥʪʳ 

ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʜʠʝʪʝ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʢʘʣʴʮʠʷ [17, 

29]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʨʝʘʙʩʦʨʙʮʠʠ ʢʘʣʴʮʠʷ ʯʝʨʝʟ ʧʦʯʝʯʥʳʝ ʘʧʠʢʘʣʴʥʳʝ 

ʢʘʣʴʮʠʝʚʳʝ ʢʘʥʘʣʳ TRPV5 ʠ TRPV6. ʂʘʪʠʦʥʥʳʝ 

ʢʘʥʘʣʳ TRPV5 ʠ TRPV6 ʷʚʣʷʶʪʩʷ ʢʘʣʴʮʠʝʚʳʤʠ 

ʩʝʣʝʢʪʠʚʥʳʤʠ ʚʘʥʠʣʦʠʜʥʳʤʠ ʤʝʤʙʨʘʥʥʳʤʠ ʢʘʥʘ-

ʣʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʨʦʛʦ ʜʦʟʠʨʦʚʘʥʥʦʝ 

ʧʦʩʪʫʧʣʝʥʠʝ ʢʘʣʴʮʠʷ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʨʝʘʙʩʦʨʙʮʠʠ 

ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʚ ʜʠʩʪʘʣʴʥʳʭ ʢʘʥʘʣʴʮʘʭ ʧʦʯʝʢ, 

ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ ʠ ʧʣʘʮʝʥʪʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʝʣ-

ʢʠ TRPV5 ʠ TRPV6 ʩʦʩʪʦʷʪ ʧʨʠʤʝʨʥʦ ʠʟ 730 ʘʤʠ-

ʥʦʢʠʩʣʦʪ, ʠʤʝʶʪ 6 ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʠ 

ʜʣʠʥʥʳʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ N- ʠ C- ʭʚʦʩʪʳ. ʂʘ-

ʥʘʣʳ ʠʤʝʶʪ ʪʝʪʨʘʤʝʨʥʫʶ ʩʪʝʭʠʦʤʝʪʨʠʶ, ʢʨʦʤʝ 

ʪʦʛʦ, ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʦʥʠ ʩʧʦʩʦʙʥʳ ʬʦʨʤʠʨʦʚʘʪʴ 

ʛʝʪʝʨʦʪʝʪʨʘʤʝʨʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʚʢʣʶʯʘʶʱʠʝ 

ʩʫʙʲʝʜʠʥʠʮʳ ʦʙʦʠʭ ʢʘʥʘʣʦʚ TRPV5 ʠ TRPV6. ɻʝʥ 

TRPV6 ʥʘʭʦʜʠʪʩʷ ʚ 7 ʭʨʦʤʦʩʦʤʝ ʚ ʧʦʟʠʮʠʠ 34 ʠ 

ʩʦʩʪʦʠʪ ʠʟ 15 ʵʢʟʦʥʦʚ ʠ 14 ʠʥʪʨʦʥʦʚ [22]. ʀʦʥʥʳʝ 

ʢʘʥʘʣʳ TRPV6 ʠ TRPV5 ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩ-

ʥʦʚʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʛʦʤʝʦʩʪʘʟʘ ʢʘʣʴʮʠʷ. ɺ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʚʷʟʴ ʢʘ-

ʥʘʣʦʚ TRPV5 ʠ TRPV6 ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠ-

ʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ [13, 

20, 25]. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʚʩʘʩʳʚʘʥʠʝ ʦʢʩʘʣʘʪʦʚ ʚ ʢʠʰʝʯ-

ʥʠʢʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʠʜʠʦʧʘʪʠʯʝʩʢʦʡ ʛʠʧʝʨʦʢʩʘʣʫ-

ʨʠʠ ʠ ʦʢʩʘʣʘʪʥʦʛʦ ʫʨʦʣʠʪʠʘʟʘ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʝʜ-

ʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʘʥʠʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪʝʨ SLC26A6 

ʠʤʝʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʠʰʝʯʥʦʡ ʘʙʩʦʨʙʮʠʠ ʦʢʩʘʣʘ-

ʪʘ, ʪʝʤ ʩʘʤʳʤ ʨʝʛʫʣʠʨʫʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʦʢʩʘʣʘʪʘ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʧʨʝʧʷʪʩʪʚʫʷ ʛʠʧʝʨʦʢʩʘʣʫʨʠʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʤʥʝʡ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ʚ ʧʦʯʢʘʭ. 

ɻʝʥ ʘʥʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ SLC26A6 ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʭʨʦʤʦʩʦʤʝ 3p21.3, ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ 738 ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʚ ʦʩʥʦʚʥʦʤ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ 

ʚ ʧʦʯʢʘʭ, ʢʠʰʝʯʥʠʢʝ ʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʤʫʪʘʥʪʥʳʭ ʤʳʰʝʡ, 

ʣʠʰʝʥʥʳʭ Slʉ26ɸ6, ʧʦʚʳʰʝʥʘ ʯʘʩʪʦʪʘ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʦʢʩʘʣʘʪʥʳʭ ʢʘʤʥʝʡ ʚ ʧʦʯʢʘʭ. ʇʘʪʦʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʷʚʣʷʝʪʩʷ ʛʠʧʝʨʘʙʩʦʨʙʮʠʠ ʦʢ-

ʩʘʣʘʪʘ ʚ ʢʠʰʝʯʥʠʢʝ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʫʪʘʮʠʷ 

ʛʝʥʘ ʘʥʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ SLC26A6 ʠʤʝʝʪ 

ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʠ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ [9, 14].  

ɺʦʧʨʦʩʳ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʫʨʦʣʠʪʠʘʟʘ ʠ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʘ ʦʩʪʘʶʪʩʷ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʢʨʳʪʳʤʠ. ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦ-

ʞʝʥʥʦʩʪʠ ʢ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ, ʦʜʥʘʢʦ, ʩʧʝʮʠ-

ʬʠʯʝʩʢʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʩʪʘʶʪʩʷ ʥʝ ʩʦʚʩʝʤ ʷʩʥʳʤʠ. ʇʨʠ 

ʵʪʦʤ, ʚʳʷʚʣʝʥʠʝ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ, ʨʘʥʥʷʷ ʜʠʘʛʥʦ-

ʩʪʠʢʘ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʫʨʦʣʠʪʠʘʟʘ ʠ ʥʝʬʨʦʢʘʣʴʮʠ-

ʥʦʟʘ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʤʝʝʪ 

ʥʝʩʦʤʥʝʥʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʝʜʫ-

ʧʨʝʞʜʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʡ ʧʦʯʝʢ ʫ ʜʝʪʝʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʨʦʚʝʜʝʥʦ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘ-

ʥʠʝ 56 ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1 ʜʦ 16 ʣʝʪ, ʫ 22 ʠʟ ʥʠʭ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟ, ʫ 11 - ʥʝʬʨʦʣʠ-

ʪʠʘʟ ʥʘ ʬʦʥʝ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ, ʫ 23 ʥʘʙʣʶʜʘʣʘʩʴ 

ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʷ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʢʨʝʤʝʥʪʦʚ ʠ 

ʢʘʣʴʮʠʥʘʪʦʚ ʚ ʦʨʛʘʥʘʭ ʤʦʯʝʚʦʡ ʩʠʩʪʝʤʳ, ʠʟ ʥʠʭ 25 

(44,6%) ʜʝʚʦʯʝʢ ʠ 31 (55,4%) ʤʘʣʴʯʠʢ. ʂʦʥʪʨʦʣʴ-

ʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 57 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ 

ʜʝʪʝʡ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, ʠʟ ʥʠʭ 30 (52,6%) ʜʝʚʦʯʝʢ 

ʠ 27 (47,4%) ʤʘʣʴʯʠʢʦʚ. ʀʟ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ 

ʠʩʢʣʶʯʝʥʳ ʙʦʣʴʥʳʝ ʩ ʚʪʦʨʠʯʥʦʡ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠ-

ʝʡ, ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʙʤʝʥʘ ʚʝ-

ʱʝʩʪʚ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʪʫʙʫʣʦʧʘʪʠʷʤʠ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʠ ʦʜʥʦʥʫʢʣʝʦʪʠʜ-

ʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ rs4987667 G1132A Val 378Met 

ʛʝʥʘ TRPV6, rs4987682 C2042T Thr681Met ʛʝʥʘ 

TRPV6, rs4987657 T469C Cys157Arg ʛʝʥʘ TRPV6 ʩ 

ʨʘʟʚʠʪʠʝʤ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ, ʫʨʦʣʠʪʠʘʟʘ ʠ ʥʝʬʨʦ-

ʢʘʣʴʮʠʥʦʟʘ ʫ ʜʝʪʝʡ. ʊʘʢʞʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʘʩʩʦ-

ʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʠʟʤʘ rs104893723 G593A 

Gly198Asp ʛʝʥʘ CLDN16 ʠ ʧʦʣʠʤʦʨʬʠʟʤʘ 

http://omim.org/entry/603959?search=CLDN16&highlight=cldn16
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rs13324142 G616A Val185Met ʛʝʥʘ SLC26A6 ʩ 

ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 33 ʜʝʪʝʡ ʩ ʫʨʦʣʠ-

ʪʠʘʟʦʤ ʠ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʦʤ ʥʘ ʬʦʥʝ ʛʠʧʝʨʢʘʣʴʮʠ-

ʫʨʠʠ, 16 ʜʝʪʝʡ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʠ 57 ʜʝʪʝʡ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʦ ʧʦʣʠʤʦʨʬʥʦʤʫ ʣʦʢʫʩʫ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝ-

ʘʢʮʠʠ (ʇʎʈ) c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʣʝʣʴ-

ʩʧʝʮʠʬʠʯʥʳʭ ʧʨʘʡʤʝʨʦʚ. ʇʨʘʡʤʝʨʳ ʧʦʜʙʠʨʘʣʠʩʴ 

ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

WASP[http://bioinfo.biotec.or.th/WASP].  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦ-

ʩʪʠ (ʄʇʂ) ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʦʥʦʤʝʪʨʠʠ ʧʨʠʙʦʨʦʤ 

Omnisense-7000, ʚ ʜʚʫʭ ʪʦʯʢʘʭ ï ʣʫʯʝʚʦʡ ʠ ʙʦʣʴ-

ʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ ʠ ʤʝʪʦʜ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʝʥʩʠ-

ʪʦʤʝʪʨʠʠ (DEXA) ʧʨʠʙʦʨʦʤ DTX-200, ʟʦʥʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ï ʜʠʩʪʘʣʴʥʳʡ ʦʪʜʝʣ ʧʨʝʜʧʣʝʯʴʷ. ʉʦʜʝʨ-

ʞʘʥʠʝ ʤʠʥʝʨʘʣʘ ʢʦʩʪʠ ʦʮʝʥʠʚʘʣʠ ʧʦ Z-ʢʨʠʪʝʨʠʶ 

(Z-score) ʚ ʚʝʣʠʯʠʥʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

(SD) ʦʪ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʳ: ʥʦʨʤʘʣʴʥʘʷ ʄʇʂ ʧʨʠ 

Z-score ʙʦʣʝʝ -1 SD; ʩʥʠʞʝʥʠʝ (ʦʩʪʝʦʧʝʥʠʷ) ï ʧʨʠ 

Z-score ʤʝʥʝʝ -1 SD, ʚʳʨʘʞʝʥʥʘʷ ʦʩʪʝʦʧʝʥʠʷ ï ʧʨʠ 

ʩʥʠʞʝʥʠʠ Z-score ʤʝʥʝʝ -2,5 SD. ʋʨʦʚʝʥʴ ʢʦʩʪʥʦʛʦ 

ʤʝʪʘʙʦʣʠʟʤʘ ʦʮʝʥʠʚʘʣʩʷ ʧʦ ʘʢʪʠʚʥʦʩʪʠ ʤʘʨʢʝʨʦʚ 

ʢʦʩʪʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʦʩʪʥʦʡ ʨʝʟʦʨʙʮʠʠ ʢʨʦʚʠ: ʦʙ-

ʱʝʡ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʠ ʢʦʩʪʥʦʛʦ ʠʟʦʬʝʨʤʝʥʪʘ 

ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ, ʪʘʨʪʨʘʪʨʝʟʠʩʪʝʥʪʥʦʡ ʢʠʩʣʦʡ 

ʬʦʩʬʘʪʘʟʳ. 

ʉ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʚʪʦʨʠʯʥʦʡ ʛʠʧʝʨʢʘʣʴʮʠ-

ʫʨʠʠ ʦʧʨʝʜʝʣʷʣʩʷ ʫʨʦʚʝʥʴ ʧʘʨʘʪʛʦʨʤʦʥʘ ʚ ʢʨʦʚʠ, 

ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʦʚʠ. ʍʘʨʘʢʪʝʨ 

ʜʠʟʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʫʪʦʯʥʷʣʩʷ ʧʦ ʭʘ-

ʨʘʢʪʝʨʫ ʢʨʠʩʪʘʣʫʨʠʠ, ʧʦʯʝʯʥʦʤʫ ʢʣʠʨʝʥʩʫ ʠ ʵʢʩ-

ʢʨʝʮʠʠ ʢʘʣʴʮʠʷ, ʬʦʩʬʘʪʦʚ, ʢʘʣʠʷ, ʥʘʪʨʠʷ, ʩʫʪʦʯ-

ʥʦʡ ʵʢʩʢʨʝʮʠʠ ʦʢʩʘʣʘʪʦʚ ʠ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ, ʘʤ-

ʤʠʘʢʘ, ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʤʦʯʠ, ʫʨʦʚʥʶ 

ʫʨʠʢʝʤʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ 

Beckman Coulter Synchron CX 5 PRO.  

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʄS Excel 2010 [Microsoft, 2010]. ɼʣʷ ʦʧʠ-

ʩʘʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʩʪʨʦʝʥʠʝ ʜʦʚʝʨʠ-

ʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʜʣʷ ʠʩʪʠʥʥʳʭ ʜʦʣʝʡ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʙʠʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɼʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʛʨʘʥʠʮ ʠʥʪʝʨʚʘʣʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʨʘʬʠʢ 95% ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨ-

ʚʘʣʦʚ ʜʣʷ ʜʦʣʝʡ. ɼʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ (ʈ< 0,05).  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ ʠ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʥʝʬʨʦʣʠʪʠʘʟʘ ʠ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʘ ʫ ʜʝʪʝʡ ʩ 

ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ:  

1. ʅʘʩʣʝʜʩʪʚʝʥʥʘʷ ʦʪʷʛʦʱʝʥʥʦʩʪʴ ʧʦ 

ʦʙʤʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ: ʫʨʦʣʠʪʠʘʟʫ 18 (54,5%), 

ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ 9 (27,3%), ʦʩʪʝʦʭʦʥʜʨʦʟʫ 

18 (54,5%), ʩʘʭʘʨʥʦʤʫ ʜʠʘʙʝʪʫ 9 (27,3%), 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 9 (27,3%).  

2. ʇʘʪʦʣʦʛʠʷ ʧʝʨʠʥʘʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ: ʛʝʩʪʦʟ 
- 18 (54,5%), ʫʛʨʦʟʘ ʧʨʝʨʳʚʘʥʠʷ ï 12 (36,4%), 

ʘʥʝʤʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ï 15 (45,5%), 

ʩʠʥʜʨʦʤ ʜʳʭʘʪʝʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ï 12 (36,4%). 

3. ʀʩʢʫʩʩʪʚʝʥʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ 21 (63,6%) 
ʩ ʨʘʥʥʠʤ ʚʚʝʜʝʥʠʝʤ ʚ ʨʘʮʠʦʥ ʥʝʘʜʘʧʪʠʨʦʚʘʥʥʳʭ 

ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 12 (36,4%). 

4. ɿʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

30 (90,9%). 

5. ʉʠʥʜʨʦʤ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ 
ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʦʡ ʜʠʩʧʣʘʟʠʠ. ʇʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ (ʙʦʣʝʝ 6) ʩʪʠʛʤ ʜʠʩʵʤʙʨʠʦʛʝʥʝʟʘ 33 

(100%).  

6. ɼʝʬʠʮʠʪ ʤʘʩʩʳ ʪʝʣʘ I-II ʩʪ. 15 (45,5%).  

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʵʢʩʢʨʝʮʠʠ (p<0,001), 

ʢʣʠʨʝʥʩʘ (p<0,01) ʠ ʵʢʩʢʨʝʪʠʨʫʝʤʦʡ ʬʨʘʢʮʠʠ 

(p<0,05) ʢʘʣʴʮʠʷ ʧʦʣʫʯʝʥ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʫ 

ʜʝʪʝʡ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʴʮʠʷ ʚ ʢʨʦʚʠ (ʊʘʙʣʠʮʘ ˉ 1). ɺ 

ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʩʫʪʦʯʥʘʷ ʵʢʩʢʨʝʮʠʷ 

ʦʢʩʘʣʘʪʦʚ ʩ ʤʦʯʦʡ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (p<0,01). ʋ 

ʜʝʪʝʡ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʚʳʷʚʣʝʥ ʧʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʤʘʨʢʝʨʦʚ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʮʠʪʦʤʝʤʙʨʘʥ ʚ 

ʢʨʦʚʠ ʠ ʤʦʯʝ: ʵʪʘʥʦʣʘʤʠʥʘ ʠ ʬʦʩʬʦʣʠʧʠʜʦʚ (p < 

0,01).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙ ʧʦʯʝʢ ʥʝ 

ʚʳʷʚʠʣʦ ʥʘʨʫʰʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʡ ʧʦʯʝʢ ʫ ʜʝʪʝʡ ʩ 

ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʦʤ ʠ ʥʝʬʨʦʣʠʪʠʘʟʦʤ. ʉʫʪʦʯʥʘʷ 

ʵʢʩʢʨʝʮʠʷ ʘʤʤʠʘʢʘ, ʪʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ʤʦʯʠ 

ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʫ ʜʝʪʝʡ ʩ 

ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ (p<0,01). 

ʋ 22 (39,3%) ʜʝʪʝʡ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʧʦ 

ʜʘʥʥʳʤ ʋɿʀ ʧʦʯʝʢ ʦʙʥʘʨʫʞʝʥ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ, ʚ 11 (19,6%) 

ʩʣʫʯʘʷʭ - ʢʦʥʢʨʝʤʝʥʪʳ ʚ ʯʘʰʝʯʥʦ-ʣʦʭʘʥʦʯʥʦʡ 

ʩʠʩʪʝʤʝ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ ʩ ʥʝʬʨʦʣʠʪʠʘʟʦʤ 7 

(63,6%) ʢʦʥʢʨʝʤʝʥʪʳ ʙʳʣʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫ 4 

(36,4%) ï ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʦʪ 1 ʜʦ 3, ʚ ʜʠʘʤʝʪʨʝ ʦʪ 2 

ʜʦ 6 ʤʤ. ʋ 7 (63,6%) ʙʦʣʴʥʳʭ ʥʝʬʨʦʣʠʪʠʘʟʦʤ 

ʥʘʙʣʶʜʘʣʠʩʴ ʘʥʦʤʘʣʠʠ ʩʪʨʦʝʥʠʷ ʧʦʯʝʢ (ʫʜʚʦʝʥʠʝ 

ʯʘʰʝʯʥʦ ï ʣʦʭʘʥʦʯʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʧʦʣʥʘʷ ʨʦʪʘʮʠʷ 

ʧʦʯʢʠ, ʧʠʝʣʦʵʢʪʘʟʠʷ, ʥʝʬʨʦʧʪʦʟ I-IIʩʪ.), ʫ 15 (27%) 

- ʧʨʠʟʥʘʢʠ ʥʝʡʨʦʛʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʤʦʯʝʚʦʛʦ 

ʧʫʟʳʨʷ.  
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ʊʘʙʣʠʮʘ ˉ 1 

ʇʦʢʘʟʘʪʝʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʫ ʜʝʪʝʡ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ (M Ñ m) 

ʇʦʢʘʟʘʪʝʣʠ ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ʂʦʥʪʨʦʣʴ ɼʦʩʪʦʚʝʨʥʦʩʪʴ P 

1 2 3 4 

Ca ʢʨʦʚʠ, ʤʛ% 9.38Ñ0.14  9,5 Ñ 0,09  

Ca ʤʦʯʠ, ʤʛ\ʢʛ\ʩʫʪ  4,05 Ñ 0,35 0,89 Ñ 0,08 p<0,001 

ʂʣʠʨʝʥʩ Ca, ʤʣ\ʤʠʥ ʭ 1,73 ʤ2 0,8 ° 0,07 0,34 ° 0,03 p<0,01 

ʕʢʩʢʨʝʪʠʨʫʝʤʘʷ ʬʨʘʢʮʠʷ Ca, % 0,6 ° 0,08 0,33 ° 0,03 p<0,05 

P ʢʨʦʚʠ, ʤʛ%  4,92 Ñ 0,19 4,0 Ñ 0,08  

P ʤʦʯʠ, ʤʛ\ʢʛ\ʩʫʪ 9,44 Ñ 0,76 7,39 Ñ 0,64 p<0,01 

ʂʣʠʨʝʥʩ P, ʤʣ\ʤʠʥ ʭ 1,73 ʤ2 9,9 ° 0,55 6,37 ° 0,44 p<0,05 

ʕʢʩʢʨʝʪʠʨʫʝʤʘʷ ʬʨʘʢʮʠʷ P, % 7,4 ° 0,69 6,14 ° 0,44  

ʄʦʯʝʚʘʷ ʢ-ʪʘ ʢʨʦʚʠ, ʤʤʦʣʴ\ʣ 0,26 Ñ 0,01 0,25 Ñ 0,01  

ʑʘʚʝʣʝʚʘʷ ʢ-ʪʘ ʤʦʯʠ, ʤʢʤʦʣʴ\ʩʫʪ 233,1 ° 56,5 130,8 ° 8,9 p<0,01 

 ɸʤʤʠʘʢ ʤʦʯʠ, ʤʤʦʣʴ\ʩʫʪ 50,8 ° 4,5 35,8 Ñ 2,12 p<0,01 

ʊʠʪʨ. ʢʠʩʣʦʪʥʦʩʪʴ ʤʦʯʠ, 

ʤʤʦʣʴ\ʩʫʪ 
53,3 ° 3,53 48,25 ° 1,89  

ʕʪʘʥʦʣʘʤʠʥ ʢʨʦʚʠ, ʤʤʦʣʴ\ʣ 0,3 Ñ 0,07 0,17 Ñ 0,01 p < 0,01 

ʕʪʘʥʦʣʘʤʠʥ ʤʦʯʠ, ʤʤʦʣʴ\ʩʫʪ 1,9 Ñ 0,45 0,366 Ñ 0,03 p < 0,01 

ʌʦʩʬʦʣʠʧʠʜʳ ʤʦʯʠ, ʤʤʦʣʴ\ʩʫʪ 2,79 Ñ 1,82 0 p < 0,01 

 

 ɸ) ɹ)  

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʴʮʠʷ ʚ ʤʦʯʝ (ɸ) ʠ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ (ɹ) ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ. 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʢʦʩʪʠ ʫ ʜʝʪʝʡ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʦʩʪʝʦʧʝʥʠʷ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚ 25 (45%) ʩʣʫʯʘʷʭ, ʫ 16 (52%) ʤʘʣʴ-

ʯʠʢʦʚ ʠ 9 (36%) ʜʝʚʦʯʝʢ, ʧʨʠʯʝʤ ʫ 9 (16%) ʧʘʮʠ-

ʝʥʪʦʚ ʦʥʘ ʙʳʣʘ ʚʳʨʘʞʝʥʥʦʡ. ʋ ʙʦʣʴʥʳʭ ʩ ʦʩʪʝ-

ʦʧʝʥʠʝʡ ʦʙʥʘʨʫʞʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʢʨʦʚʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʫʩʠʣʝʥʥʦʛʦ ʤʝʪʘ-

ʙʦʣʠʟʤʘ ʢʦʩʪʥʦʡ ʪʢʘʥʠ - ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ ʠ ʝʝ 

ʢʦʩʪʥʦʛʦ ʠʟʦʬʝʨʤʝʥʪʘ, ʪʘʨʪʨʘʪʨʝʟʠʩʪʝʥʪʥʦʡ ʢʠʩ-

ʣʦʡ ʬʦʩʬʘʪʘʟʳ, ʧʨʠ ʚʳʨʘʞʝʥʥʦʡ ʦʩʪʝʦʧʝʥʠʠ ʤʘʨ-

ʢʝʨʳ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʩʪʠ ʠʤʝʣʠ ʩʘʤʳʝ ʚʳʩʦ-

ʢʠʝ ʟʥʘʯʝʥʠʷ (ʪʘʙʣʠʮʘ ˉ 2). 

 

ʊʘʙʣʠʮʘ ˉ 2 

ʄʠʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʢʦʩʪʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʜʝʪʝʡ ʩ ʛʠʧʝʨ-

ʢʘʣʴʮʠʫʨʠʝʡ  

ʇʘʨʘʤʝʪʨʳ 

ɺʄʉ 

Z-score ʦʪ -1 ʜʦ -2,5 

SD 

ɺʄʉ 

Z-score ʤʝʥʝʝ -2,5 

SD 

ɺʄʉ 

ɻʨʫʧʧʘ 

ʩʨʘʚʥʝʥʠʷ 

Z ï score > -1 

ʇʦʣ: ʤʘʣʴʯʠʢʠ 9 (29%) 7 (22,6%) 15 (48%) 

ʇʦʣ: ʜʝʚʦʯʢʠ 7 (28%) 2(8%) 16 (64%) 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ, ɽɼ/ʣ 266,47 Ñ 39,7 305,85Ñ33,9 241,41 Ñ 21,5 

ʂʦʩʪʥʳʡ ʠʟʦʬʝʨʤʝʥʪ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ, ɽɼ/ʣ 
80,11 Ñ 12,54 108,89Ñ12,2 85,37 Ñ 9,85 

ʊʘʨʪʨʘʪʨʝʟʠʩʪʝʥʪʥʘʷ ʢʠʩʣʘʷ 

ʬʦʩʬʘʪʘʟʘ, ɽɼ/ʣ 
4,31 Ñ 1,28 5,66 Ñ1,38 3,48 Ñ1,10 

BMC ï ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝʨʘʣʘ ʢʦʩʪʠ (ʛ). 
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ʅʘʠʙʦʣʝʝ ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʝʬʠ-

ʮʠʪʘ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʝ-

ʨʝʣʦʤʳ. ʇʝʨʝʣʦʤʳ ʢʦʩʪʝʡ ʚ ʘʥʘʤʥʝʟʝ ʠʤʝʣʠ 3 

(33%) ʜʝʪʝʡ ʩ ʚʳʨʘʞʝʥʥʦʡ ʦʩʪʝʦʧʝʥʠʝʡ, 5 (31%) - 

ʩ ʫʤʝʨʝʥʥʦʡ ʦʩʪʝʦʧʝʥʠʝʡ ʠ 7 (22%) ï ʙʝʟ ʦʩʪʝʦʧʝ-

ʥʠʠ. ʆʜʥʘʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʝʦʧʝʥʠʝʡ ʜʚʫʭ- ʠ 

ʪʨʝʭ- ʢʨʘʪʥʳʝ ʧʝʨʝʣʦʤʳ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 3 ʨʘʟʘ ʯʘ-

ʱʝ, ʯʝʤ ʫ ʜʝʪʝʡ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ (5 (20%) ʠ 2 

(6,5%) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬ-

ʥʳʭ ʤʘʨʢʝʨʦʚ C/T ʚ ʧʦʣʦʞʝʥʠʠ 2042 Thr681Met 

ʛʝʥʘ TRPV6 ʩ ʨʘʟʚʠʪʠʝʤ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ, ʫʨʦʣʠ-

ʪʠʘʟʘ ʠ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʘ ʫ ʜʝʪʝʡ ʚʳʷʚʠʣ ʫʚʝʣʠʯʝ-

ʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠ-

ʧʘ ʧʦ ʊ ʘʣʣʝʣʶ (ʊʊ-ʛʝʥʦʪʠʧʘ) ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ 

ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʫʩʣʦʚ-

ʥʦ ʟʜʦʨʦʚʳʭ, ʘ ʯʘʩʪʦʪʘ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʣʠʮ ʧʦ G 

ʘʣʣʝʣʶ, ʥʘʧʨʦʪʠʚ, ʫʚʝʣʠʯʝʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ˉ 3 

ʠ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʊʘʙʣʠʮʘ ˉ 3 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʧʦʣʠʤʦʨʬʠʟʤʘ 

rs4987682 ʛʝʥʘ TRPV6 ʩʨʝʜʠ ʜʝʪʝʡ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ɸʣʣʝʣʠ ʠ ʛʝ-

ʥʦʪʠʧʳ 

ɼʝʪʠ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʯʘʩʪʦʪʘ 95%ɼʀ ʯʘʩʪʦʪʘ 95%ɼʀ 

ʊʊ 0.204 0.104-0.304  0.018 0-0.05  

ʊʉ 0.776 0.67-0.882  0.982 0.948-1.01  

ʉʉ 0.02 0-0.06  - -  

ʊ 0.592 0.472-0.7  0.509 0.414-0.604  

ʉ 0.408 0.35-0.47  0.491 0.371-0.611  

95%ɼʀ ï 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ.  

 

 
ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʧʦ ʧʦʣʠʤʦʨʬʠʟʤʫ rs4987682 ʛʝʥʘ TRPV6 ʩʨʝʜʠ ʜʝʪʝʡ ʩ 

ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ 

ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ G/A ʚ ʧʦʣʦʞʝʥʠʠ 1132 Val 

378Met ʛʝʥʘ TRPV6 ʫ ʙʦʣʴʥʳʭ ʥʝʬʨʦʣʠʪʠʘʟʦʤ, 

ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʦʤ ʥʘ ʬʦʥʝ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦʢʘʟʘʣ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ 

ʛʦʤʦʟʠʛʦʪ ʧʦ ʘʣʣʝʣʶ A ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʛʠʧʝʨ-

ʢʘʣʴʮʠʫʨʠʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʫʩʣʦʚʥʦ 

ʟʜʦʨʦʚʳʭ, ʘ ʯʘʩʪʦʪʘ ʛʝʥʦʪʠʧʘ AG, ʥʘʧʨʦʪʠʚ, ʫʚʝ-

ʣʠʯʝʥʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ (ʪʘʙʣʠʮʘ ˉ 4, ʨʠʩʫ-

ʥʦʢ 3).  
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ʊʘʙʣʠʮʘ ˉ4  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʧʦ ʧʦʣʠʤʦʨʬʠʟʤʫ 

rs4987667 ʛʝʥʘ TRPV6 ʩʨʝʜʠ ʜʝʪʝʡ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ɸʣʣʝʣʠ ʠ 

ʛʝʥʦʪʠʧʳ 

ɼʝʪʠ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʯʘʩʪʦʪʘ 95%ɼʀ ʯʘʩʪʦʪʘ 95%ɼʀ 

AA 0.143 0.054-0.232  0.018 0-0.05  

AG 0.816 0.716-0.916  0.982 0.948-1.01  

GG 0.041 0-0.091  - -  

A 0.551 0.411-0.691  0.509 0.389-0.63  

G 0.449 0.379-0.519  0.491 0.389-0.586  

95%ɼʀ ï 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ.  

 

 
ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ ʛʝʥʦʪʠʧʦʚ ʧʦ ʧʦʣʠʤʦʨʬʠʟʤʫ rs4987667 ʛʝʥʘ TRPV6 ʫ ʜʝʪʝʡ ʩ 

ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ. 

 

ʅʝ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʥʘʣʠʯʠʝ ʘʩʩʦʮʠʘʮʠʡ 

ʧʦ ʧʦʣʠʤʦʨʬʠʟʤʘʤ rs4987657 Cys157Arg ʛʝʥʘ 

TRPV6 ʠ rs104893723 Gly198Asp ʛʝʥʘ CLDN16 ʩ 

ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʥʝʬʨʦʣʠʪʠʘʟʘ ʠ ʥʝʬʨʦʢʘʣʴʮʠʥʦʟʘ 

ʥʘ ʬʦʥʝ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʠ. ɻʝʥʦʪʠʧʳ ʙʦʣʴʥʳʭ ʩ 

ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʳʤ ʛʝʥʦʪʠʧʦʤ CC ʠ GG ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ ˉ 5.  

ʊʘʙʣʠʮʘ ˉ 5  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʦʪ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʧʦ ʧʦʣʠʤʦʨʬʠʟʤʫ 

rs4987657 ʛʝʥʘ TRPV6 ʠ rs104893723 ʛʝʥʘ CLDN16 ʫ ʜʝʪʝʡ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ 

ɻɽʅ 
ɸʣʣʝʣʠ ʠ ʛʝ-

ʥʦʪʠʧʳ 

ɼʝʪʠ ʩ ʛʠʧʝʨʢʘʣʴʮʠʫʨʠʝʡ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

ʯʘʩʪʦʪʘ 95%ɼʀ ʯʘʩʪʦʪʘ 95%ɼʀ 

TRPV6 

TT - - - - 

TC - - - - 

CC 1 1 1 1 

T - - - - 

C 1 1 1 1 

CLDN16 

AA - - - - 

AG - - - - 

GG 1 1 1 1 

A - - -  

G 1 1 1 1 

95%ɼʀ ï 95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

 




