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ɸʥʦʪʘʮʽʷ 

ʇʨʦʚʝʜʝʥʦ ʩʪʦʤʘʪʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ 450 ʜʽʪʝʡ ʚʽʢʦʤ ʚʽʜ 5 ʜʦ 7 ʨʦʢʽʚ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʫ ʤ. ʏʝʨʥʽʚʮʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʨʽʟʫʚʘʥʥʷ ʧʝʨʰʠʭ ʧʦʩʪʽʡʥʠʭ ʤʦʣʷʨʽʚ ʫ ʜʽʪʝʡ ʤ. ʏʝʨʥʽʚʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʽʮʽ 5-7 ʨʦʢʽʚ 

ʽʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʧʨʦʮʝʩʫ ʚ 6 ʨʦʢʽʚ. ʅʝʟʥʘʯʥʫ ʟʘʪʨʠʤʢʫ ʧʨʦʮʝʩʽʚ ʧʨʦʨʽʟʫʚʘʥʥʷ ʧʝʨʰʠʭ ʧʦʩʪʽʡ-

ʥʠʭ ʤʦʣʷʨʽʚ ʚʠʷʚʣʝʥʦ ʚ ʜʽʪʝʡ ʉʘʜʛʽʨʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʱʦ ʡʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʦʜʦʧʦʩʪʘ-

ʯʘʥʥʷ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

Abstract 

A stomatological inspection is conducted 450 children in age ot 5 to 7, which live in Chernivtsi city. It is set 

that cuting throgh of first permanent molars for the children of city Chernivtsi takes place in age 5-7 with maximal 

activity of process in 6 years. The insignificant delay of processes of cuting throgh of first permanent molars for 

the children of Sadgirskogo area, that it is probably related to the features of water-supply of the territory.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʽʪʠ, ʧʝʨʰʽ ʧʦʩʪʽʡʥʽ ʤʦʣʷʨʠ, ʪʝʨʤʽʥʠ ʧʨʦʨʽʟʫʚʘʥʥʷ. 

Keywords: children, permanent first molars, cuting throgh terms. 

 

ɺʩʪʫʧ. ʆʜʥʽʻʶ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʧʦʟʠʮʽʡ ʝʢʟʦ-

ʛʝʥʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʢʘʨʽʻʩʫ ʚ ʜʽʪʝʡ ʻ ʟʙʝʨʝʞʝʥʥʷ 

ʽʥʪʘʢʪʥʠʤʠ ʧʝʨʰʠʭ ʧʦʩʪʽʡʥʠʭ ʤʦʣʷʨʽʚ. ʉʘʤʝ ʮʽ 

ʟʫʙʠ ʧʝʨʰʠʤʠ ʟô̫ ʚʣʷʶʪʴʩʷ ʚ ʧʦʩʪʽʡʥʦʤʫ ʧʨʠʢʫʩʽ ʪʘ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘʡʜʦʚʰʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʇʝʨʰʽ 

ʧʦʩʪʽʡʥʽ ʤʦʣʷʨʠ ï ʮʝ ñʟʦʣʦʪʠʡ ʢʣʶʯ ʦʢʣʶʟʽʾò, ʦʩʢʽ-

ʣʴʢʠ ʙʝʟ ʥʠʭ ʥʝʤʦʞʣʠʚʠʡ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʟʫ-

ʙʦʱʝʣʝʧʥʦʛʦ ʘʧʘʨʘʪʫ ʜʠʪʠʥʠ, ʟʦʢʨʝʤʘ ʬʦʨʤʫʚʘʥʥʷ 

ʦʢʣʶʟʽʾ, ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʩʢʨʦʥʝʚʦ-

ʥʠʞʥʴʦʱʝʣʝʧʥʦʛʦ ʩʫʛʣʦʙʘ. ʊʦʤʫ ʟʨʦʟʫʤʽʣʦ, ʱʦ 

ʟʙʝʨʝʛʪʠ ʾʭ ʟʜʦʨʦʚʠʤʠ ï ʦʜʥʝ ʟ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ 

ʣʽʢʘʨʷ-ʩʪʦʤʘʪʦʣʦʛʘ ʜʠʪʷʯʦʛʦ. ɯʟ ʮʽʻʶ ʤʝʪʦʶ ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʪʴ ʨʷʜ ʟʘʭʦʜʽʚ ʝʢʟʦʛʝʥʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ, 

ʟʦʢʨʝʤʘ ʛʝʨʤʝʪʠʟʘʮʽʶ ʬʽʩʫʨ, ʤʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʝʤʽʥʝʨʘʣʽʟʫʶʯʠʭ ʩʝʨʝʜʥʠʢʽʚ. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʠʭ ʟʘʭʦʜʽʚ ʾʭ ʥʝʦʙʭʽ-

ʜʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʟʠʪʠ ʜʦ ʪʝʨʤʽʥʽʚ ʧʨʦʨʽʟʫ-

ʚʘʥʥʷ ʟʫʙʽʚ, ʢʦʣʠ ʘʢʪʠʚʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʚʪʦ-

ʨʠʥʥʦʾ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʝʤʘʣʽ ʪʘ ʪʢʘʥʠʥʠ ʟʫʙʘ ʥʘʡ-

ʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʢʘʨʽʻʩʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ [5]. 

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ [2], ʧʝʨʰʽ ʧʦʩʪʽʡʥʽ ʤʦ-

ʣʷʨʠ ʟô̫ ʚʣʷʶʪʴʩʷ ʚ ʜʽʪʝʡ ʫ ʚʽʮʽ 5-6 ʨʦʢʽʚ. ʅʘ ʧʨʦ-

ʮʝʩʠ ʧʨʦʨʽʟʫʚʘʥʥʷ ʟʫʙʽʚ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʨʷʜ ʟʘʛʘ-

ʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, ʪʦʤʫ ʚʘʞʢʦ ʚʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʽ ʪʝʨ-

ʤʽʥʠ ʧʨʦʨʽʟʫʚʘʥʥʷ ʜʣʷ ʜʽʪʝʡ ʥʘʚʽʪʴ ʫ ʤʝʞʘʭ ʥʘʰʦʾ 

ʜʝʨʞʘʚʠ. ʈʷʜ ʘʚʪʦʨʽʚ [1,3,4,6] ʚʽʜʤʽʯʘʶʪʴ ʚʽʜʭʠ-

ʣʝʥʥʷ ʚʽʜ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʫ ʨʽʟʥʠʭ ʨʝ-

ʛʽʦʥʘʭ ʽ ʧʦʚôʷʟʫʶʪʴ ʮʝ ʟ ʨʽʟʥʠʤʠ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ, 

ʛʝʦʭʽʤʽʯʥʠʤʠ, ʝʢʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. ʊʦʤʫ 

ʟʥʘʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʨʤʽʥʽʚ ʧʨʦʨʽ-

ʟʫʚʘʥʥʷ ʟʫʙʽʚ ʚʢʨʘʡ ʚʘʞʣʠʚʝ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦ-

ʚʘʜʞʝʥʥʽ ʨʽʟʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʧʨʦʛʨʘʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʙʝʟʧʝʨʝʯʥʦ, ʟʘ-

ʮʽʢʘʚʣʷʪʴ ʽ ʧʝʜʽʘʪʨʽʚ, ʦʩʢʽʣʴʢʠ ʧʨʦʨʽʟʫʚʘʥʥʷ ʟʫʙʽʚ ʻ 

ʦʜʥʠʤ ʽʟ ʧʦʢʘʟʥʠʢʽʚ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ, 

ʘ ʚʽʜʭʠʣʝʥʥʷ ʚ ʪʝʨʤʽʥʘʭ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʝʚʥʽ 

ʩʦʤʘʪʠʯʥʽ ʥʝʛʘʨʘʟʜʠ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʟʥʘʯʠʪʠ ʪʝʨʤʽʥʠ ʧʨʦʨʽ-

ʟʫʚʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʧʝʨʰʠʭ ʤʦʣʷʨʽʚ ʫ ʜʽʪʝʡ ʤ. ʏʝʨ-

ʥʽʚʮʽ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʨʝʛʽʦʥʘʣʴʥʦʾ ʧʨʦ-

ʛʨʘʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʢʘʨʽʻʩʫ ʟʫʙʽʚ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ. ʆʙʩʪʝʞʝʥʦ 450 ʜʽʪʝʡ, ʷʢʽ 

ʧʨʦʞʠʚʘʶʪʴ ʫ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ʤ. ʏʝʨʥʽʚʮʽ: ʐʝʚʯʝʥ-

ʢʽʚʩʴʢʦʤʫ, ʇʝʨʰʦʪʨʘʚʥʝʚʦʤʫ ʪʘ ʉʘʜʛʽʨʩʴʢʦʤʫ. ɺʽʜ-

ʧʦʚʽʜʥʦ ʜʦ ʚʽʢʫ ʜʽʪʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʪʨʠ ʛʨʫʧʠ: ɯ 

ʛʨʫʧʘ ï ʜʽʪʠ ʚʽʢʦʤ 5 ʨʦʢʽʚ; ɯɯ ʛʨʫʧʘ ï ʜʽʪʠ ʚʽʢʦʤ 6 

ʨʦʢʽʚ; ɯɯɯ ʛʨʫʧʘ ï ʜʽʪʠ ʚʽʢʦʤ 7 ʨʦʢʽʚ. ʂʦʞʥʘ ʟ ʛʨʫʧ 

ʥʘʨʘʭʦʚʫʚʘʣʘ 150 ʦʩʽʙ, ʧʦ 50 ʟ ʢʦʞʥʦʛʦ ʨʘʡʦʥʫ. 

ʆʙʩʪʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʤʝʜʠʯʥʠʭ ʢʘʙʽʥʝ-

ʪʘʭ ʜʠʪʷʯʠʭ ʜʦʰʢʽʣʴʥʠʭ ʫʩʪʘʥʦʚ ʽ ʰʢʽʣ, ʘ ʪʘʢʦʞ ʫ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʢʘʙʽʥʝʪʘʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘ-

ʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʘʛʘʣʴʥʦ-

ʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠ ʦʛʣʷʜʫ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʭʚʦʨʦʛʦ. 
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ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʘ ʤʝʪʦʜʦʤ ʚʘ-

ʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ 

ʉʪʴʶʜʝʥʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ 

ñSTATGRAPHICSò (2001). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ.  

ɼʠʥʘʤʽʢʘ ʧʨʦʨʽʟʫʚʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʧʝʨʰʠʭ ʤʦ-

ʣʷʨʽʚ ʫ ʜʽʪʝʡ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʤ. ʏʝʨʥʽʚʮʽ ʚ ʮʽ-

ʣʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʜʽʘʛʨʘʤʘʭ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʧʨʦʨʽʟʫʚʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʧʝʨʰʠʭ ʤʦʣʷʨʽʚ ʫ ʜʽʪʝʡ ʤ. ʏʝʨʥʽʚʮʽ. 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ʜʽʘʛʨʘʤ ʫ 96 ʜʽʪʝʡ ʽʟ 150 

ʦʙʩʪʝʞʝʥʠʭ ʚʽʢʦʤ 5 ʨʦʢʽʚ ʙʫʣʠ ʚʽʜʩʫʪʥʽ ʧʝʨʰʽ ʧʦʩ-

ʪʽʡʥʽ ʤʦʣʷʨʠ. ʇʨʠ ʦʛʣʷʜʽ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ 54 ʜʽ-

ʪʝʡ ʮʴʦʛʦ ʞ ʚʽʢʫ ʚʠʷʚʣʝʥʦ ʦʟʥʘʢʠ ʧʨʦʨʽʟʫʚʘʥʥʷ ʟʫ-

ʙʽʚ: ʚʽʟʫʘʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʢʦʨʦʥʢʠ ʚʽʜ ʦʜʥʦʛʦ ʜʦ 

ʯʦʪʠʨʴʦʭ ʤʦʣʷʨʽʚ. ɿʚʝʨʪʘʻ ʥʘ ʩʝʙʝ ʫʚʘʛʫ ʪʦʡ ʬʘʢʪ, 

ʱʦ ʙʽʣʴʰʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ɯ ʛʨʫʧʠ, ʭʘʨʘʢʪʝʨʠʟʫʚʘ-

ʣʘʩʷ ʥʘʷʚʥʽʩʪʶ ʣʠʰʝ ʦʜʥʦʛʦ ʧʦʩʪʽʡʥʦʛʦ ʤʦʣʷʨʘ, ʷʢ 

ʧʨʘʚʠʣʦ, 46 ʟʫʙʘ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʯʘʪʦʢ ʘʢʪʠʚ-

ʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʨʽʟʫʚʘʥʥʷ ʟʫʙʽʚ ʫ ʜʽʪʝʡ ʜʘʥʦʛʦ ʚʽʢʫ 

ʚ ʮʽʣʦʤʫ. 

ʆʙʩʪʝʞʝʥʥʷ ʛʨʫʧʠ ʜʽʪʝʡ 6 ʨʦʢʽʚ, ʪʦʙʪʦ ʩʪʘʨ-

ʰʠʭ ʥʘ 1 ʨʽʢ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ, ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʽ ʟʤʽʥʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʜʽʪʝʡ (129 ʦʩʽʙ) ʤʘʣʘ ʧʝʨʰʽ ʧʦʩʪʽʡʥʽ ʤʦʣʷʨʠ. ʃʠʰʝ 

ʫ 21 ʦʩʦʙʠ ʥʘ ʤʦʤʝʥʪ ʦʙʩʪʝʞʝʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʞʦʜʥʦʛʦ ʧʦʩʪʽʡʥʦʛʦ ʟʫʙʘ. 

ʋ ʚʽʮʽ 7 ʨʦʢʽʚ ʤʘʡʞʝ ʚʩʽ ʜʽʪʠ (138 ʽʟ 150 ɯɯɯ 

ʛʨʫʧʠ) ʤʘʣʠ ʯʦʪʠʨʠ ʧʝʨʰʽ ʧʦʩʪʽʡʥʽ ʤʦʣʷʨʠ. ʋ 10 ʦʙ-

ʩʪʝʞʝʥʠʭ ʟʘʚʝʨʰʫʚʘʣʠʩʷ ʧʨʦʮʝʩʠ ʧʨʦʨʽʟʫʚʘʥʥʷ, ʘ ʫ 

2 ʜʽʪʝʡ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʪʽʣʴʢʠ ʤʦʣʦʯʥʽ ʟʫʙʠ. ʆʜʝʨ-

ʞʘʥʽ ʜʘʥʽ, ʟʘʢʦʥʦʤʽʨʥʦ, ʻ ʜʽʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʣʝʞ-

ʥʠʤʠ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ɯ ʛʨʫʧʠ. 

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦ 

ʨʘʡʦʥʘʭ ʤʽʩʪʘ ʧʦʢʘʟʘʣʠ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 2): ʫ 

ʐʝʚʯʝʥʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʢʽʣʴʢʽʩʪʴ ʜʽʪʝʡ ʽʟ ʧʝʨ-

ʰʠʤʠ ʧʦʩʪʽʡʥʠʤʠ ʤʦʣʷʨʘʤʠ ʙʫʣʘ ʙʽʣʴʰʦʶ ʚ ʫʩʽʭ 

ʪʨʴʦʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ. ɼʝʱʦ ʥʠʞʯʠʤʠ ʧʦʢʘʟʥʠʢʠ 

ʙʫʣʠ ʚ ʇʝʨʰʦʪʨʘʚʥʝʚʦʤʫ ʪʘ ʉʘʜʛʽʨʩʴʢʦʤʫ ʨʘʡʦʥʘʭ.  
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ʈʠʩ. 2. ʂʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʨʽʟʫʚʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʧʝʨʰʠʭ ʤʦʣʷʨʽʚ ʫ ʜʽʪʝʡ ʨʽʟʥʠʭ ʨʘʡʦʥʽʚ ʤ. ʏʝʨʥʽʚʮʽ. 

 

ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ ʚʽʨʦʛʽʜʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʢʽʣʴ-

ʢʽʩʪʶ ʜʽʪʝʡ ʽʟ ʥʘʷʚʥʠʤʠ ʧʝʨʰʠʤʠ ʧʦʩʪʽʡʥʠʤʠ ʤʦʣʷ-

ʨʘʤʠ ʚ ʐʝʚʯʝʥʢʽʚʩʴʢʦʤʫ ʪʘ ʉʘʜʛʽʨʩʴʢʦʤʫ ʨʘʡʦʥʘʭ 

ʷʢ ʫ ʧʝʨʰʽʡ, ʪʘʢ ʽ ʚ ʜʨʫʛʽʡ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʤʝʰʢʘʥʮʽʚ ʉʘʜ-

ʛʽʨʩʴʢʦʛʦ ʨʘʡʦʥʫ ʤʘʶʪʴ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʚʦʜʦʧʦ-

ʩʪʘʯʘʥʥʷ, ʪʦ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʮʝ ʧʦʚôʷʟʘʥʦ ʽʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʧʽʜʟʝʤ-

ʥʠʭ ʚʦʜ. 

ɺʠʩʥʦʚʢʠ 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʨʽʟʫʚʘʥʥʷ ʧʝʨʰʠʭ ʧʦʩ-

ʪʽʡʥʠʭ ʤʦʣʷʨʽʚ ʫ ʜʽʪʝʡ ʤ.ʏʝʨʥʽʚʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 

ʚʽʮʽ 5-7 ʨʦʢʽʚ ʽʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʧʨʦʮʝʩʫ 

ʚ 6 ʨʦʢʽʚ. 

2. ɺʠʷʚʣʝʥʦ ʥʝʟʥʘʯʥʫ ʟʘʪʨʠʤʢʫ ʧʨʦʮʝʩʽʚ ʧʨʦ-

ʨʽʟʫʚʘʥʥʷ ʧʝʨʰʠʭ ʧʦʩʪʽʡʥʠʭ ʤʦʣʷʨʽʚ ʫ ʜʽʪʝʡ ʉʘʜ-

ʛʽʨʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʱʦ ʡʤʦʚʽʨʥʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʦʩʦʙʣʠ-

ʚʦʩʪʷʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɸʜʘʧ-

ʪʘʮʽʷ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ ʧʨʦʛʨʘʤ ʧʨʦʬʽʣʘʢʪʠʢʠ ʢʘ-

ʨʽʻʩʫ ʟʫʙʽʚ ʜʦ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʟʫʙʦʱʝʣʝʧʥʦʛʦ ʘʧʘʨʘʪʫ ʜʽʪʝʡ. 
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ɸʥʦʪʘʮʽʷ 
ʅʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʪʘ ʩʪʘʥʫ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ 

ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʽʪʝʡ ʚ ʜʠʥʘʤʽʮʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʦʙʛʨʫʥʪʦʚʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 
ʧʨʝʧʘʨʘʪʽʚ ʫ ʢʦʤʧʣʝʢʩʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʢʘʪʘʨʘʣʴʥʦʛʦ ʛʽʥʛʽʚʽʪʫ ʫ ʜʽʪʝʡ ʧʨʠ ʥʘʜ-
ʤʽʨʥʦʤʫ ʥʘʜʭʦʜʞʝʥʥʽ ʥʽʪʨʘʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʧʨʝʧʘʨʘʪʽʚ Ăʇʨʦʪʝʬʣʘʟʽʜò ʪʘ Ăɯʤʫʥʦʬʣʘʟʽʜò 
ʥʘ ʜʠʥʘʤʽʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʨʠʩʢʦʨʝʥʥʷʤ ʟʚʦʨʦʪʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʡʦʛʦ ʢʣʽʥʽʯʥʠʭ ʧʨʦ-
ʷʚʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ. 

Abstract 
Based on the study of the clinical picture and the state of indicators of the prooxidant-antioxidant system of 

oral liquid in children in the monitoring dynamics, the expediency of using antioxidant drugs in the complex of 
conventional treatment of chronic catarrhal gingivitis in children with excessive intake of nitrates is justified. The 
positive influence of "Proteflacid" and "Immunoflast" on the dynamics of the disease has been established, which 
is confirmed by the acceleration of the inverse development of its clinical manifestations and increased activity of 
the antioxidant system of the oral cavity. 
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʽʪʠ, ʛʽʥʛʽʚʽʪ, ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʩʠʩʪʝʤʘ, ʥʽʪʨʘʪʠ, ʤʝʪʦʜ ʣʽʢʫʚʘʥʥʷ. 
Keywords: children, gingivitis, prooxidant antioxidant system, nitrates, treatment method. 
 
ɺʩʪʫʧ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʽʪʨʘʪʥʦ-ʥʽʪʨʠʪ-

ʥʠʡ ʧʨʝʩʠʥʛ ʩʪʘʚ ʨʝʘʣʴʥʦʶ ʟʘʛʨʦʟʦʶ ʜʣʷ ʟʜʦʨʦʚôʷ 
ʣʶʜʠʥ [16]. ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ, ʫ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʜʦ 
10% ʥʘʩʝʣʝʥʥʷ ʩʧʦʞʠʚʘʶʪʴ ʚʦʜʫ, ʨʽʚʝʥʴ ʥʽʪʨʘʪʽʚ ʚ 
ʷʢʽʡ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʫ ʤʝʞʫ 
[6]. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘʢʦʞ ʻ 
ʝʢʦʣʦʛʽʯʥʦ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʨʝʛʽʦʥʘʤʠ ʫ ʟʘʙʨʫʜ-
ʥʝʥʥʽ ʥʽʪʨʘʪʘʤʠ ʪʘ ʥʽʪʨʠʪʘʤʠ ˇʨʫʥʪʫ ʽ ˇʨʫʥʪʦʚʠʭ 
ʚʦʜ [4]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʭʽʤʽʯʥʠʭ ʣʘʙʦ-
ʨʘʪʦʨʽʡ ʅɼɯ ʤʝʜʠʢʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʄʆɿ ʋʢ-
ʨʘʾʥʠ (ʤ.ʏʝʨʥʽʚʮʽ) ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʟʘʙʨʫʜ-
ʥʝʥʥʷ ʘʟʦʪʦʚʤʽʩʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʜʞʝʨʝʣ ʜʝʮʝʥʪ-
ʨʘʣʽʟʦʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʦ ʏʝʨʥʽʚʝʮʴʢʽʡ 
ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʅʦʚʦʩʝʣʠʮʴʢʦʤʫ, ʂʽʮʤʘ-
ʥʩʴʢʦʤʫ ʪʘ ɿʘʩʪʘʚʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʘʭ [12]. 
ʇʽʜʚʠʱʝʥʘ ʢʽʣʴʢʽʩʪʴ ʥʽʪʨʘʪʽʚ ʥʘʡʙʽʣʴʰʫ ʥʝʙʝʟ-

ʧʝʢʫ ʩʪʘʥʦʚʠʪʴ ʜʣʷ ʜʽʪʝʡ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʽʢʦʚʠʤʠ 
ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʽ ʩʧʝʮʠʬʽʢʦʶ ʭʘʨ-
ʯʫʚʘʥʥʷ, ʘ ʩʘʤʝ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʭʘʨʯʦʚʠʭ ʧʨʦ-
ʜʫʢʪʽʚ ʽ ʚʦʜʠ, ʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ ʥʘ ʦʜʠʥ ʢʛ ʤʘʩʠ ʪʽʣʘ 
ʜʠʪʠʥʠ ʥʘ ʜʦʙʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʆ.ɺ. ɻʦʨʽʰʥʦʾ ʧʦʢʘ-
ʟʘʣʠ, ʱʦ ʥʘ ʬʦʥʽ ʭʨʦʥʽʯʥʦʾ ʥʽʪʨʘʪʥʦʾ ʽʥʪʦʢʩʠʢʘʮʽʾ ʫ 
ʜʽʪʝʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʦʢʩʠʜʘʪʠʚʥʠʡ ʩʪʨʝʩ (ʆʉ), ʷʢʠʡ 
ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝ-
ʩʽʚ ʧʝʨʦʢʩʠʜʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʦʢʠʩʥʶʚʘʣʴ-
ʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʙʽʣʢʽʚ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʨʠʛʥʽʯʝʥʥʷʤ 
ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ [5]. ɿʘʟʥʘʶʪʴ 

ʟʤʽʥ ʽ ʙʽʦʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ: ʧʽʜʚʠ-
ʱʫʻʪʴʩʷ ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʽʨʫʙʽʥʫ, ʢʨʝʘʪʠʥʽʥʫ, 
ʤʘʛʥʽʶ, ʟʨʦʩʪʘʻ ʘʢʪʠʚʥʽʩʪʴ ʘʣʘʥʽʣʘʤʽʥʦʪʨʘʥʩʬʝ-
ʨʘʟʠ, ʘʩʧʘʨʪʘʪ-ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ, ʣʘʢʪʘʪʜʝʛʽʜʨʦʛʝ-
ʥʘʟʠ, ʛʘʤʤʘʛʣʫʪʘʤʽʥʪʨʘʥʩʬʝʨʘʟʠ, ʢʨʝʘʪʠʥʬʦʩʬʦʢʽ-
ʥʘʟʠ [5,8]. ʄʝʪʘʙʦʣʽʯʥʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʽʟʤʽ ʜʠʪʠʥʠ 
ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʜʠʟʛʘʨʤʦʥʽʡʥʦʛʦ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠ-
ʪʢʫ, ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ʭʨʦʥʽʯ-
ʥʠʡ ʛʘʩʪʨʠʪ, ʜʠʩʢʽʥʝʟʽʾ ʞʦʚʯʦʚʠʚʽʜʥʠʭ ʰʣʷʭʽʚ, ʟʘ-
ʭʚʦʨʶʚʘʥʥʷ ʥʠʨʦʢ, ʩʠʥʜʨʦʤ ʚʝʛʝʪʘʪʠʚʥʦʾ ʜʠʩʬʫʥʢ-
ʮʽʾ, ʜʝʬʽʮʠʪʥʽ ʘʥʝʤʽʾ, ʩʧʨʠʷʶʪʴ ʢʘʥʮʝʨʦʛʝʥʝʟʫ 
[8,17]. 
ʇʨʦʚʝʜʝʥʽ ʥʘʤʠ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ 

ʚʠʩʦʢʫ ʧʦʰʠʨʝʥʽʩʪʴ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫʨʘʞʝʥʥʷ ʪʢʘ-
ʥʠʥ ʧʘʨʦʜʦʥʪʫ ʫ ʜʽʪʝʡ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟ 
ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʥʽʪʨʘʪʽʚ ʫ ʧʠʪʥʽʡ ʚʦʜʽ [3].  
ʊʦʤʫ ʤʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʙʛʨʫʥ-

ʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ 
ʧʨʝʧʘʨʘʪʽʚ ʫ ʢʦʤʧʣʝʢʩʽ ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʢʘʪʘ-
ʨʘʣʴʥʦʛʦ ʛʽʥʛʽʚʽʪʫ (ʍʂɻ) ʫ ʜʽʪʝʡ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ 
ʥʽʪʨʘʪʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʥʘ ʦʩʥʦʚʽ ʚʠ-
ʚʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʛʪ-
ʥʦʾ ʩʠʩʪʝʤʠ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʥʘ ʬʦʥʽ ʜʠʥʘʤʽʢʠ ʟʤʽʥ 
ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʚ ʢʘʪʘʤʥʝʟʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 
ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʜʦʩʣʽ-

ʜʞʝʥʥʽ ʙʨʘʣʠ ʫʯʘʩʪʴ 24 ʜʠʪʠʥʠ ʚʽʢʦʤ 6-7 ʨʦʢʽʚ (ɯ 
ʛʨʫʧʘ) ʪʘ 26 ʜʽʪʝʡ ʚʽʢʦʤ 12 ʨʦʢʽʚ (ɯɯ ʛʨʫʧʘ) ʽʟ ʚʩʪʘ-



The scientific heritage No 24 (2018)  7 

ʥʦʚʣʝʥʠʤ ʜʽʘʛʥʦʟʦʤ ʍʂɻ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞ-
ʢʦʩʪʽ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʦʚʦʩʝʣʠʮʴʢʦʛʦ 
ʨʘʡʦʥʫ ʏʝʨʥʽʚʝʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʜʝ ʟʘʬʽʢʩʦʚʘʥʽ ʧʽʜʚʠ-
ʱʝʥʽ ʨʽʚʥʽ ʥʽʪʨʘʪʽʚ ʫ ʧʠʪʥʽʡ ʚʦʜʽ (ʚʽʜ 150 ʜʦ 250 
ʤʛ/ʣ). ʋʩʽ ʜʽʪʠ ʙʫʣʠ ʩʦʤʘʪʠʯʥʦ ʟʜʦʨʦʚʽ. ɼʣʷ ʚʠ-
ʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʣʽʢʫ-
ʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʧʨʝʧʘʨʘ-
ʪʽʚ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʧʽʜʛʨʫʧʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ɯɸ ʪʘ 
ɯɯɸ) ʽ ʧʦʨʽʚʥʷʥʥʷ (ɯɹ ʪʘ ɯɯɹ). 
ʆʮʽʥʢʘ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʚʠʚʯʘʣʘʩʴ ʟʘ 

ʜʘʥʠʤʠ ʢʣʽʥʽʯʥʠʭ ʽʥʜʝʢʩʽʚ ʽ ʧʨʦʙ: ʽʥʜʝʢʩʫ ʛʽʛʽʻʥʠ 
ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ OIH-S (J.C. Green, J.R. Vermillion, 
1964), ʛʽʥʛʽʚʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʈʄɸ (C. Parma, 1960), 
ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ CPITN (ɺʆʆɿ, 1989), ʽʥ-
ʜʝʢʩʫ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ (H.R. Muhlemann, S.Son, 
1971), ʧʨʦʙʠ ʐʠʣʣʝʨʘ-ʇʠʩʘʨʻʚʘ. 
ʂʦʥʪʨʦʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʦʩʥʦʚʥʠʭ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 
ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ 30 ʟʜʦʨʦʚʠʭ ʜʽʪʝʡ ʚʽʢʦʤ 6-7 
ʨʦʢʽʚ (ʛʨʫʧʘ ʂɯ) ʪʘ 30 ʜʽʪʝʡ ʚʽʢʦʤ 12 ʨʦʢʽʚ (ʛʨʫʧʘ 
ʂɯɯ), ʱʦ ʤʝʰʢʘʶʪʴ ʚ ʫʤʦʚʥʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʤʫ 
ʨʘʡʦʥʽ ʤ.ʏʝʨʥʽʚʮʽ ʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʚʦʜʦʧʦʩʪʘʯʘʥ-
ʥʷʤ. 
ɼʽʪʠ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʫʚʘʣʠ ʟʘʛʘʣʴʥʦ-

ʧʨʠʡʥʷʪʝ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʣʦ ʩʘʥʘʮʽʶ, ʧʨʦʬʝ-
ʩʽʡʥʫ ʛʽʛʽʻʥʫ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʟ ʥʘʚʯʘʥʥʷʤ ʛʽʛʽʻ-
ʥʽʯʥʠʭ ʥʘʚʠʯʦʢ, ʘʥʪʠʩʝʧʥʠʯʥʫ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʪʝ-
ʨʘʧʽʶ. ʋ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʦʢʨʽʤ ʚʠʱʝ 
ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʧʨʦʚʦʜʠʣʠ ʢʦʨʝʢʮʽʶ ʘʥʪʠ-
ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʝʧʘʨʘʪʽʚ 
Ăʇʨʦʪʝʬʣʘʟʜ̔ò ʪʘ Ăɯʤʫʥʦʬʣʘʟʽʜò.  
Ăʇʨʦʪʝʬʣʘʟʽʜò ï ʨʽʜʢʠʡ ʩʧʠʨʪʦʚʠʡ ʝʢʩʪʨʘʢʪ, 

ʦʪʨʠʤʘʥʠʡ ʟ ʜʠʢʠʭ ʟʣʘʢʦʚʠʭ ʨʦʩʣʠʥ, ʦʩʥʦʚʥʦʶ ʜʽ-
ʶʯʦʶ ʨʝʯʦʚʠʥʦʶ ʷʢʠʭ ʻ ʬʣʘʚʘʥʦʾʜʥʽ ʛʣʽʢʦʟʠʜʠ, ʱʦ 
ʦʙʫʤʦʚʣʶʶʪʴ ʚʠʨʘʞʝʥʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʽʤʫʥʦʤʦ-
ʜʫʣʶʶʯʫ ʪʘ ʘʜʘʧʪʦʛʝʥʥʫ ʜʽʶ [1]. ʇʨʝʧʘʨʘʪ ʟʘʩʪʦʩʦ-
ʚʫʚʘʣʠ ʤʽʩʮʝʚʦ ʫ ʚʠʛʣʷʜʽ ʧʦʣʦʩʢʘʥʴ ʨʦʪʦʚʦʾ ʧʦʨʦʞ-
ʥʠʥʠ ʪʨʠ ʨʘʟʠ ʥʘ ʜʝʥʴ ʜʦ ʢʣʽʥʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʠʜʫ-
ʞʝʥʥʷ (20 ʢʨʘʧʝʣʴ ʧʨʝʧʘʨʘʪʫ ʥʘ 100 ʤʣ ʢʠʧô̫ ʯʝʥʦʾ 
ʚʦʜʠ). Ăɯʤʫʥʦʬʣʘʟʽʜò ï ʜʠʪʷʯʠʡ ʘʥʘʣʦʛ ʧʦʧʝʨʝʜ-
ʥʴʦʛʦ ʧʨʝʧʘʨʘʪʫ ʫ ʚʠʛʣʷʜʽ ʩʠʨʦʧʫ - ʟʘʩʪʦʩʦʚʫʚʘʣʠ 
ʚʩʝʨʝʜʠʥʫ, ʟʛʽʜʥʦ ʽʩʥʫʶʯʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʚʽʜʧʦ-
ʚʽʜʥʦ ʜʦ ʚʽʢʫ ʟʘ ʩʭʝʤʦʶ: ʜʣʷ ʜʽʪʝʡ ʚʽʢʦʤ 6-7 ʨʦʢʽʚ ʟ 
1-ʛʦ ʧʦ 3-ʡ ʜʝʥʴ ʧʦ 4 ʤʣ 2 ʨʘʟʠ ʥʘ ʜʝʥʴ, 4-ʛʦ ʜʥʷ ï 
ʧʦ 5 ʤʣ 2 ʨʘʟʠ ʥʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ; ʜʣʷ ʜʽʪʝʡ 
ʚʽʢʦʤ 12 ʨʦʢʽʚ ʟ 1-ʛʦ ʧʦ 3-ʡ ʜʝʥʴ ʧʦ 5ʤʣ, ʟ 4-ʛʦ ʜʥʷ 
ï ʧʦ 6 ʤʣ 2 ʨʘʟʠ ʥʘ ʜʝʥʴ ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ. 
ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥ-

ʪʥʦʾ ʩʠʩʪʝʤʠ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʫ ʜʽʪʝʡ ʧʨʦʚʦʜʠʣʠ 
ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʪʦʚʦʛʦ ʩʝʢʨʝʪʫ. ɿʘʙʽʨ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 
ʧʘʨʘʢʣʽʥʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʚʩʷ ʜʚʦʢʨʘʪʥʦ 
ʜʦ ʪʘ ʧʽʩʣʷ ʣʽʢʫʚʘʥʥʷ. ʉʪʘʥ ʧʨʦʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩ-
ʪʝʤʠ ʚʠʟʥʘʯʘʚʩʷ ʟʘ ʨʽʚʥʝʤ ʤʘʣʦʥʦʚʦʛʦ ʘʣʴʜʝʛʽʜʫ 
(ʄɸ) ʟʘ ʤʝʪʦʜʦʤ ʉʪʘʣʴʥʦʾ ʅ.ɼ. [9] ʪʘ ʨʽʚʥʝʤ ʜʽʻʥʦ-
ʚʠʭ ʢʦʥôʁ ʛʘʪʽʚ (ɼʂ), ʷʢʽ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ɻʘʚ-
ʨʠʣʦʚʘ ɺ.ɹ. [9]. ɼʣʷ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʘʥʪʠʦ-
ʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ʚʠʟʥʘʯʘʣʠ ʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʘʟʠ 
ʟʘ ʤʝʪʦʜʦʤ ʂʦʨʦʣʶʢ ʄ.ɸ. [9]; ʘʢʪʠʚʥʽʩʪʴ ʩʫʧʝʨʦʢ-
ʩʠʜʜʠʩʤʫʪʘʟʠ (ʉʆɼ) ʟʘ ʤʝʪʦʜʦʤ ʏʝʚʘʨʽ ʉ. [9]; ʚʤʽʩʪ 
HS-ʛʨʫʧ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʘʢʪʠʚʫ ɽʣʤʘʥʘ [7]; ʨʽʚʝʥʴ 
ʚʽʜʥʦʚʣʝʥʦʛʦ ʛʣʫʪʘʪʽʦʥʫ (ɻ-Sʅ) ʟʘ ʤʝʪʦʜʦʤ ʊʨʘʚʽ-
ʥʦʾ ʆ.ɺ. [10]; ʘʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥ-S-ʪʨʘʥʩʬʝʨʘʟʠ 
(ɻ-Sʊ) ʟʘ ʤʝʪʦʜʦʤ Habig W. H. et al. [15]; ʘʢʪʠʚʥʽʩʪʴ 
ʛʣʫʪʘʪʽʦʥʨʝʜʫʢʪʘʟʠ (ɻʈ) ʟʘ ʤʝʪʦʜʦʤ Pinto R.ɽ., Bart-
ley V. [13]; ʘʢʪʠʚʥʽʩʪʴ ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ (ɻʇ) ʟʘ 

ʤʝʪʦʜʦʤ ɻʝʨʫʰʘ ɯ.ɺ., ʄʝʱʠʰʝʥʘ ɯ.ʌ. [2]. ɼʣʷ ʧʽʜʪ-
ʚʝʨʜʞʝʥʥʷ ʭʨʦʥʽʯʥʦʾ ʜʽʾ ʥʽʪʨʘʪʽʚ ʥʘ ʜʠʪʷʯʠʡ ʦʨʛʘ-
ʥʽʟʤ ʧʨʦʚʦʜʠʣʦʩʴ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʦʜʥʦʛʦ ʽʟ ʦʩʥʦ-
ʚʥʠʭ ʩʪʘʙʽʣʴʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʥʽʪʨʘʪʽʚ ʚ ʦʨʛʘʥʽʟʤʽ - 
ʥʽʪʨʠʪ-ʽʦʥʫ ʚ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯ-
ʥʠʤ ʤʝʪʦʜʦʤ [14]. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦ-
ʚʝʜʝʥʘ ʤʝʪʦʜʦʤ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷʤ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ñSTATGRAPHICSò (2001). 
ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɻʨʫʧʠ ʩʧʦʩʪʝ-

ʨʝʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ (ɯɸ ʪʘ ɯɹ, ɯɯɸ ʪʘ ɯɯɹ) ʟʘ ʩʪʨʫ-
ʢʪʫʨʦʶ ʩʢʘʨʛ ʙʫʣʠ ʟʽʩʪʘʚʥʠʤʠ. ɿʦʢʨʝʤʘ, 6 ʜʽʪʝʡ 
(50%) ɯɸ ʪʘ 7 ʜʽʪʝʡ (58,3%) ɯɹ ʛʨʫʧ ʧʨʝʜôʷʚʣʷʣʠ ʩʢʘ-
ʨʛʠ ʥʘ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ, ʙʦʣʴʦʚʽ ʚʽʜʯʫʪʪʷ ʚ ʷʩʥʘʭ ʚʽʜ-
ʤʽʯʘʣʠ 2 ʦʙʩʪʝʞʝʥʠʭ (16,7%) ʛʨʫʧʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 
ʪʘ 3 (25%) ï ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, ʥʘ ʩʚʝʨʙʽʞ ʩʢʘʨʞʠ-
ʣʦʩʷ ʚʽʜʧʦʚʽʜʥʦ 2 (16,7%) ʪʘ 1 ʜʠʪʠʥʘ (8,3%), ʥʝ-
ʧʨʠʻʤʥʠʡ ʟʘʧʘʭ ʟ ʨʦʪʘ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦ 1 ʜʠʪʠʥʽ ʟ 
ʢʦʞʥʦʾ ʛʨʫʧʠ (8,3%). ʋ ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ ʧʝ-
ʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʜʽʪʝʡ ʩʢʘʨʞʠʣʘʩʴ ʥʘ ʢʨʦʚʦʪʦʯʠ-
ʚʽʩʪʴ: 11 ʦʙʩʪʝʞʝʥʠʭ (84,6%) ʚ ɯɯɸ ʛʨʫʧʽ ʪʘ 12 
(92,3%) - ʚ ɯɯɹ. ʈʦʟʧʦʚʩʶʜʞʝʥʦʶ ʙʫʣʘ ʩʢʘʨʛʘ ʥʘ ʙʦ-
ʣʴʦʚʽ ʚʽʜʯʫʪʪʷ ʚ ʷʩʥʘʭ, ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ 7 ʜʽʪʝʡ 
ʢʦʞʥʦʾ ʛʨʫʧʠ (53,7%). ʉʚʝʨʙʽʞ ʚʽʜʤʽʯʘʣʠ 2 ʦʩʦʙʠ 
(15,4%) ʛʨʫʧʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ 3 (23,1%) ï ʛʨʫʧʠ 
ʧʦʨʽʚʥʷʥʥʷ, ʩʢʘʨʛʠ ʥʘ ʥʝʧʨʠʻʤʥʠʡ ʟʘʧʘʭ ʟ ʨʦʪʘ 
ʧʨʝʜôʷʚʣʷʣʦ ʧʦ 1 ʜʠʪʠʥʽ (7,7%) ʟ ɯɯɸ ʪʘ ɯɯɹ ʛʨʫʧ 
(ʨ<0,05). 
ɿʘʛʘʣʴʥʠʡ ʩʦʤʘʪʠʯʥʠʡ ʩʪʘʥ ʜʽʪʝʡ ʛʨʫʧ ʩʧʦʩʪʝ-

ʨʝʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʙʫʚ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʡ. ɿʦʢ-
ʨʝʤʘ, ʢʽʣʴʢʽʩʪʴ ʜʽʪʝʡ, ʷʢʽ ʥʘʣʝʞʘʣʠ ʜʦ ɯ ʛʨʫʧʠ ʟʜʦ-
ʨʦʚôʷ ʫ ʤʦʣʦʜʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ ʩʪʘʥʦʚʠʣʘ 7 ʦʩʽʙ 
(58,3%) ʫ ɯɸ ʛʨʫʧʽ ʪʘ 5 ʦʩʽʙ (41,7%) ʫ ɯɹ, ʫ ʩʪʘʨʰʠʭ 
ʚʽʜʧʦʚʽʜʥʦ 6 (46,2%) ʽ 7 ʦʙʩʪʝʞʝʥʠʭ (53,8%). 
ʆʛʣʷʜ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʚʠʷʚʠʚ ʥʘʷʚʥʦʩʪʽ 

ʜʠʬʫʟʥʦʛʦ ʮʽʘʥʦʟʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʫ 2 ʜʽʪʝʡ 
(16,7%) ʷʢ ʛʨʫʧʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʘʢ ʽ ʛʨʫʧʠ ʧʦʨʽʚ-
ʥʷʥʥʷ ʚʽʢʦʤ 6-7 ʨʦʢʽʚ. ʏʘʩʪʽʰʝ ʜʘʥʘ ʦʟʥʘʢʘ ʟʫʩʪʨʽ-
ʯʘʣʘʩʴ ʫ ʜʽʪʝʡ 12 ʨʦʢʽʚ: 4 ʚʠʧʘʜʢʠ (30,8%) ʫ ʛʨʫʧʽ 
ɯɯɸ ʽ 3 ʚʠʧʘʜʢʠ (23,1%) ʫ ɯɯɹ ʛʨʫʧʽ. ʉʪʘʥ ʪʢʘʥʠʥ ʧʘ-
ʨʦʜʦʥʪʫ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʚʘʚ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 
ʚʽʨʦʛʽʜʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ɯɸ ʪʘ ɯɹ, ɯɯɯɸ ʪʘ ɯɯɯɹ ʛʨʫʧʘʤʠ 
(ʪʘʙʣ. 1) ʪʘ ʚʽʜʧʦʚʽʜʘʚ ʢʣʽʥʽʯʥʽʡ ʢʘʨʪʠʥʽ ʍʂɻ ʩʝʨʝ-
ʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ. 
ɹʽʦʭʽʤʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʽʪʝʡ 

ʜʦ ʣʽʢʫʚʘʥʥʷ ʚʠʷʚʠʣʦ ʦʜʥʘʢʦʚʠʡ ʨʽʚʝʥʴ ʜʠʟʤʝʪʘʙʦ-
ʣʽʯʥʠʭ ʟʤʽʥ ʫ ʜʽʪʝʡ ʛʨʫʧ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʧʦʨʽʚ-
ʥʷʥʥʷ (ʪʘʙʣ. 2, 3). 
ʆʮʽʥʢʘ ʢʣʽʥʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ 

Ăʇʨʦʪʝʬʣʘʟʽʜò ʪʘ Ăɯʤʫʥʦʬʣʘʟʽʜò ʧʦʢʘʟʘʣʘ ʧʦʯʘʪʦʢ 
ʨʝʜʫʢʮʽʾ ʩʠʤʧʪʦʤʽʚ ʟʘʧʘʣʝʥʥʷ ʚ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝ-
ʞʝʥʥʷ ʥʘ 3-4 ʜʦʙʫ, ʪʦʜʽ ʷʢ ʫ ʛʨʫʧʘʭ ʧʦʨʽʚʥʷʥʥʷ ʟʚʦ-
ʨʦʪʥʽʡ ʨʦʟʚʠʪʦʢ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʯʘʚʩʷ ʟ 4-
5 ʜʦʙʠ. ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʤʽʩʮʝʚʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘ-
ʧʨʦʧʦʥʦʚʘʥʠʤ ʥʘʤʠ ʤʝʪʦʜʦʤ ʫ ʜʽʪʝʡ ʚʽʢʦʤ 6-7 ʨʦ-
ʢʽʚ ʩʪʘʥʦʚʠʣʘ 6,2Ñ0,21 ʜʥʽʚ, ʫ ʩʪʘʨʰʦʾ ʛʨʫʧʠ ï 
6,6Ñ0,18 ʜʥʽʚ ʧʨʦʪʠ 9,3Ñ0,51 ʪʘ 9,6Ñ0,4 ʜʥʽʚ ʫ ʛʨʫ-
ʧʘʭ ʧʦʨʽʚʥʷʥʥʷ. 
ʅʘ ʤʦʤʝʥʪ ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʧʦʚʥʝ ʟʥʠʢ-

ʥʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʍʂɻ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʣʠʰʝ ʫ 
ʜʽʪʝʡ ɯɸ ʛʨʫʧʠ (ʪʘʙʣ. 1). ʋ ɯɯɸ ʛʨʫʧʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 
ʚʽʜʩʫʪʥʽʩʪʴ ʩʢʘʨʛ ʪʘ ʮʽʘʥʦʟʫ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʨʦ-
ʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ (ʉʆʈʇ), ʫ 6 (46,2%) ʜʽʪʝʡ ʧʨʠ 
ʦʛʣʷʜʽ ʚʠʷʚʣʷʣʠʩʴ ʟʘʣʠʰʢʦʚʽ ʷʚʠʱʘ ʛʽʧʝʨʝʤʽʾ ʙʽʣʷ 
1-2 ʟʫʙʽʚ. ɻʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʚʽʜ-
ʩʫʪʥʽʩʪʶ ʧʦʚʥʦʛʦ ʟʥʠʢʥʝʥʥʷ ʦʟʥʘʢ ʟʘʧʘʣʝʥʥʷ ʷʢ ʫ 
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ʜʽʪʝʡ 6-7 ʨʦʢʽʚ, ʪʘʢ ʽ 12 ʨʦʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʩʢʘʨʛʠ ʥʘ 
ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ ʟʘʣʠʰʠʣʠʩʴ ʫ 1 ʦʩʦʙʠ (7,7%) ɯɯɹ 
ʛʨʫʧʠ, ʘ ʮʽʘʥʦʟ ʜʽʘʛʥʦʩʪʫʚʘʚʩʷ ʫ 1 ʜʠʪʠʥʠ (8,3%) 
ʤʦʣʦʜʰʦʛʦ ʚʽʢʫ ʪʘ 1 ʜʠʪʠʥʠ (7,7%) ʩʪʘʨʰʦʛʦ ʚʽʢʫ, 
ʽʥʜʝʢʩ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʟʘʣʠʰʠʚʩʷ ʥʘ ʨʽʚʥʽ 0,2Ñ0,05 
ʫ ɯɹ ʛʨʫʧʽ ʪʘ 0,3Ñ0,05 ʫ ʛʨʫʧʽ ɯɯɹ. ʈʽʚʝʥʴ ʛʽʛʽʻʥʠ ʧʽ-
ʩʣʷ ʧʨʦʚʝʜʝʥʦʾ ʪʝʨʘʧʽʾ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʦʙʩʪʝʞʝʥʥʷ ʨʦ-
ʟʮʽʥʶʚʘʚʩʷ ʷʢ Ăʭʦʨʦʰʠʡò.  
ɸʥʘʣʽʟ ʨʽʚʥʷ ʥʽʪʨʠʪ-ʽʦʥʫ, ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʦʢʩʠ-

ʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʠʩʪʝʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘ-
ʭʠʩʪʫ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʽʪʝʡ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ ʢʫʨʩʽʚ 
ʣʽʢʫʚʘʥʥʷ (ʪʘʙʣ. 2, 3) ʚʠʷʚʠʚ, ʱʦ ʫ ɯɸ ʪʘ ɯɯɸ ʛʨʫʧʘʭ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʚʥʷ ʪʘ ʘʢʪʠʚʥʦʩʪʽ 
ʤʝʪʘʙʦʣʽʪʽʚ, ʱʦ ʚʠʚʯʘʣʠʩʴ. ɼʦʢʘʟʦʤ ʮʴʦʛʦ ʩʪʘʣʘ ʚʽ-
ʜʩʫʪʥʽʩʪʴ ʨʽʟʥʠʮʽ ʤʽʞ ʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʛʨʫ-
ʧʘʤʠ ʢʦʥʪʨʦʣʶ (ʨ<0,05). ɺʠʢʣʶʯʝʥʥʷ ʩʢʣʘʚ ʪʽʣʴʢʠ 
ʨʽʚʝʥʴ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʘ, ʷʢʠʡ ʫ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝ-
ʞʝʥʥʷ ʥʘʙʣʠʟʠʚʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʜʘʥʠʭ, ʦʜʥʘʢ ʟʘ-
ʣʠʰʘʚʩʷ ʚʽʨʦʛʽʜʥʦ ʚʠʱʝ. ʄʦʞʣʠʚʦ, ʮʝ ʧʦʚôʷʟʘʥʦ ʟ 
ʽʥʝʨʪʥʽʰʦʶ ʣʘʙʽʣʴʥʽʩʪʶ ʟʤʽʥ ʜʘʥʦʛʦ ʤʝʪʘʙʦʣʽʪʫ ʥʘ 
ʮʽʣʝʩʧʨʷʤʦʚʘʥʫ ʢʦʨʝʢʮʽʶ ʽ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʥʘʷʚʥʽ-
ʩʪʶ ʟʘʣʠʰʢʦʚʠʭ ʷʚʠʱ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʢʣʽ-
ʥʽʮʽ. ʇʦʨʷʜ ʟ ʮʠʤ, ʫ ʛʨʫʧʘʭ ʧʦʨʽʚʥʷʥʥʷ, ʥʝʟʚʘʞʘʶʯʠ 
ʥʘ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʙʽʦʭʽʤʽʯʥʠʭ ʜʘʥʠʭ ʜʦ 
ʪʘ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʤʝʪʦʜʫ ʣʽʢʫʚʘʥʥʷ (ʨ<0,05), 
ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʽʨʦʛʽʜʥʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʽʜ ʢʦ-
ʥʪʨʦʣʴʥʠʭ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʚʩʪʘʥʦʚʣʝʥʘ ʨʽʟʥʠʮʷ 
ʤʽʞ ʧʘʨʘʢʣʽʥʽʢʦʶ ɯɸ ʪʘ ɯɹ, ɯɯɸ ʪʘ ɯɯɹ ʛʨʫʧ ʥʘ ʤʦʤʝʥʪ 
ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ (ʨ<0,05). ɺʠʢʣʶʯʝʥʥʷ ʩʢʣʘʣʘ 
ʣʠʰʝ ʘʢʪʠʚʥʽʩʪʴ ɻʇ, ʷʢʘ ʚʽʜʥʦʚʠʣʘʩʴ ʜʦ ʢʦʥʪʨʦʣʴ-
ʥʦʛʦ ʨʽʚʥʷ ʫ ɯɯɹ ʛʨʫʧʽ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʥʝʩʧʝʮʠʬʽʯʥʽʩʪʴ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʝʨʤʝʥʪʘ ʚ ʫʤʦʚʘʭ ʟʘʧʘʣʴʥʦʛʦ 
ʧʨʦʮʝʩʫ ʚ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ. 
ɺʽʜʩʫʪʥʽʩʪʴ ʣʽʢʚʽʜʘʮʽʾ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʷʩ-

ʥʘʭ ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʾ ʩʪʘʥʫ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠ-
ʜʘʥʪʥʦʛʦ ʛʦʤʝʦʩʪʘʟʫ ʨʦʪʦʚʦʾ ʨʽʜʠʥʠ ʜʽʪʝʡ ʛʨʫʧ ʧʦ-
ʨʽʚʥʷʥʥʷ ʚʢʘʟʫʻ ʥʘ ʨʦʟʚʠʪʦʢ ʩʢʣʘʜʥʠʭ ʤʝʪʘʙʦʣʽʯ-
ʥʠʭ ʟʤʽʥ, ʷʢʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʢʦʨʝʢʮʽʾ 
ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʤʝʪʦʜʦʤ ʣʽʢʫʚʘʥʥʷ. ʇʦʨʷʜ ʟ 
ʮʠʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ Ăʇʨʦʪʝʬʣʘʟʽʜò ʪʘ 
Ăɯʤʫʥʦʬʣʘʟʽʜò ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʧʦʢʨʘ-
ʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʥʘʷʚ-
ʥʽʩʪʴ ʟʘʣʠʰʢʦʚʠʭ ʢʣʽʥʽʯʥʠʭ ʷʚʠʱ ʫ ɯVɸ ʛʨʫʧʽ, ʨʝ-
ʢʦʤʝʥʜʫʻʪʴʩʷ ʙʽʣʴʰ ʪʨʠʚʘʣʘ ʢʦʨʝʢʮʽʷ ʘʥʪʠʦʢʩʠʜʘʥ-
ʪʥʦʛʦ ʩʪʘʪʫʩʫ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ.  
ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʪʢʘʥʠʥ ʧʘʨʦ-

ʜʦʥʪʫ ʫ ʢʘʪʘʤʥʝʟʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʘʣʘ ʥʘʩʪʫʧʥʽ 
ʨʝʟʫʣʴʪʘʪʠ. ʏʝʨʝʟ 1 ʤʽʩʷʮʴ ʚʩʪʘʥʦʚʣʝʥʝ ʨʝʮʠʜʠʚʫ-
ʚʘʥʥʷ ʦʟʥʘʢ ʟʘʧʘʣʝʥʥʷ ʪʘ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʫ ʚʩʽʭ ʜʽ-
ʪʝʡ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ. ɿʦʢʨʝʤʘ, ʩʢʘʨʛʠ ʥʘ ʢʨʦʚʦʪʦʯʠ-
ʚʽʩʪʴ ʚʽʜʥʦʚʠʣʠʩʴ ʫ 4 ʦʙʩʪʝʞʝʥʠʭ (33,3%) ɯɹ ʛʨʫʧʠ 
ʪʘ 6 (46,2%) ʦʩʽʙ ɯɯɹ, ʮʽʘʥʦʟ ʉʆʇʈ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 
2 (16,7%) ʚʠʧʘʜʢʘʭ ʤʦʣʦʜʰʦʛʦ ʚʽʢʫ ʪʘ 2 (15,4%) ʜʽ-
ʪʝʡ 12 ʨʦʢʽʚ, ʦʟʥʘʢʠ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʪʘ ʟʘʧʘʣʝʥʥʷ 
ʚʠʷʚʣʷʣʠʩʴ ʫ 100% ʜʽʪʝʡ. ʋ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 
ʧʦʨʷʜ ʽʟ ʚʽʜʩʫʪʥʽʩʪʶ ʩʢʘʨʛ ʪʘ ʦʟʥʘʢ ʮʽʘʥʦʟʫ ʚʠʷʚʣʷ-
ʻʪɹʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝ-
ʩʽʚ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ. ʊʘʢ, ʫ ɯɸ ʛʨʫʧʽ ʫ 6 ʜʽʪʝʡ 
(50%) ʜʽʘʛʥʦʩʪʫʚʘʣʘʩʴ ʛʽʧʝʨʝʤʽʷ ʙʽʣʷ ʦʢʨʝʤʠʭ ʟʫ-
ʙʽʚ, ʘ ʪʦʯʢʦʚʘ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ ï ʫ 3 ʦʙʩʪʝʞʝʥʠʭ 
(25%). ʉʪʘʨʰʘ ʛʨʫʧʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘʢʦʞ ʭʘʨʘʢʪʝ-
ʨʠʟʫʚʘʣʘʩʴ ʧʦʩʠʣʝʥʥʷʤ ʦʟʥʘʢ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ ʧʘ-
ʨʦʜʦʥʪʘ: ʫ ʚʩʽʭ ʜʽʪʝʡ ʚʠʷʚʣʷʣʠ ʥʝʟʥʘʯʥʽ ʦʟʥʘʢʠ ʟʘ-
ʧʘʣʝʥʥʷ, ʘ ʫ 7 ʦʩʽʙ (53,8%) ʟô̫ ʚʠʚʩʷ ʧʦʯʘʪʢʦʚʠʡ ʩʪʫ-
ʧʽʥʴ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ. ɿʘ ʜʘʥʠʤʠ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ 
ʽʥʜʝʢʩʽʚ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ 

ʫ ʛʨʫʧʘʭ ɯɸ ʽ ɯɹ, ɯɯɸ ʽ ɯɯɹ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʣʘʩʴ, ʜʦʢʘ-
ʟʦʤ ʯʦʛʦ ʻ ʚʽʨʦʛʽʜʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʫʩʽʤʘ ʧʦʢʘʟʥʠʢʘ. 
ʉʪʘʥ ʛʽʛʽʻʥʠ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʙʫʚ ʦʜʥʘʢʦʚʠʡ ʫ 
ʚʩʽʭ ʛʨʫʧʘʭ ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʷʢ Ăʭʦʨʦʰʠʡò. 
ʆʛʣʷʜ ʜʽʪʝʡ ʯʝʨʝʟ ʧʽʚʨʦʢʫ ʚʩʪʘʥʦʚʠʚ ʥʘʩʪʫʧʥʽ 

ʟʤʽʥʠ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ. ʋ ʤʦʣʦʜʰʽʡ ʛʨʫʧʽ ʧʦʨʽʚ-
ʥʷʥʥʷ ʩʢʘʨʛʠ ʥʘ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ ʪʘ ʮʽʘʥʦʟ ʚʽʜʥʦʚʠ-
ʣʠʩʴ ʫ ʧʦʚʥʦʤʫ ʦʙôʻʤʽ, ʽʥʜʝʢʩʠ CPITN, ʢʨʦʚʦʪʦʯʠ-
ʚʦʩʪʽ ʪʘ ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ ʟʘ ʟʥʘʯʝʥʥʷʤ ʥʝ ʚʽʜʨʽʟʥʷ-
ʣʠʩʴ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʜʦ ʣʽʢʫʚʘʥʥʷ. ʇʦʨʷʜ ʟ ʮʠʤ ʫ 
ʛʨʫʧʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʮʽʘʥʦʟ ʉʆʇʈ ʜʽʘʛʥʦʩʪʫʚʘʚʩʷ ʫ 
1 ʚʠʧʘʜʢʫ (8,3%), ʘ ʩʢʘʨʛʠ ʥʘ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ 
ʧʨʝʜôʷʚʣʷʣʦ ʣʠʰʝ 2 ʜʠʪʠʥʠ (16,7%). ɺ ɯɯɹ ʛʨʫʧʽ 10 
ʦʙʩʪʝʞʝʥʠʭ (76,9%) ʩʢʘʨʞʠʣʠʩʴ ʥʘ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ, 
ʦʟʥʘʢʠ ʮʽʘʥʦʟʫ ʉʆʇʈ ʙʫʣʠ ʫ 3 ʜʽʪʝʡ (23,1%), ʽʥʪʝʥ-
ʩʠʚʥʽʩʪʴ ʫʨʘʞʝʥʥʷ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘ 
ʽʥʜʝʢʩʘʤʠ CPITN ʪʘ ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ ʙʫʣʘ ʽʜʝʥʪʠ-
ʯʥʘ ʚʠʭʽʜʥʽʡ. ʋ ʜʽʪʝʡ ʛʨʫʧʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʢʦʤ 12 
ʨʦʢʽʚ ʮʽʘʥʦʟ ʉʆʇʈ ʚʽʜʥʦʚʠʚʩʷ ʚ 1 ʚʠʧʘʜʢʫ (7,7%), 
ʩʢʘʨʛʠ ʥʘ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ ʧʨʝʜôʷʚʣʷʣʦ 4 ʦʙʩʪʝʞʝ-
ʥʠʭ (30,8%), ʧʘʨʦʜʦʥʪʘʣʴʥʽ ʽʥʜʝʢʩʠ ʚʽʨʦʛʽʜʥʦ ʚʽʜʨʽ-
ʟʥʷʣʠʩʴ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʚʠʭʽʜ-
ʥʦʛʦ ʨʽʚʥʷ. 
ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʩʪʫ-

ʧʝʥʽ ʪʷʞʢʦʩʪʽ ʍʂɻ ʚʠʷʚʣʷʻʪʴʩʷ ʤʘʣʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʤʝʪʦʜʫ ʣʽʢʫʚʘʥʥʷ, ʚʥʘʩʣʽʜʦʢ 
ʚʽʜʩʫʪʥʦʩʪʽ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʩʥʦʚʥʽ ʝʪʽ-
ʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʛʽʥʛʽʚʽʪʫ ʟʘ ʫʤʦʚ ʥʽʪʨʘʪʥʦʛʦ ʥʘʚʘ-
ʥʪʘʞʝʥʥʷ. ɺʚʝʜʝʥʥʷ ʫ ʢʦʤʧʣʝʢʩ ʣʽʢʫʚʘʥʥʷ ʟʘʭʦʜʽʚ 
ʢʦʨʝʢʮʽʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʫ ʟʥʘʯʥʦ ʧʦʢʨʘ-
ʱʫʻ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʽ ʱʝ ʨʘʟ ʧʽʜʪʚʝʨʜʞʫʻ ʚʘ-
ʞʣʠʚʫ ʨʦʣʴ ʆʉ ʫ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʷʩ-
ʥʘʭ [11].  
ɺʨʘʭʦʚʫʶʯʠ ʩʝʨʝʜʥʶ ʪʨʠʚʘʣʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʫ 

ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʢʣʽʥʽʯʥʠʭ 
ʦʛʣʷʜʽʚ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʤʽʩʮʝ-
ʚʦʾ ʪʝʨʘʧʽʾ ʧʨʝʧʘʨʘʪ Ăʇʨʦʪʝʬʣʘʟʽʜò ʧʨʦʪʷʛʦʤ 7 ʜʥʽʚ 
ʫ ʜʽʪʝʡ 6-7 ʨʦʢʽʚ, ʪʘ 8-9 ʜʥʽʚ ʫ ʩʪʘʨʰʽʡ ʚʽʢʦʚʽʡ ʛʨʫʧʽ. 
ɼʣʷ ʩʠʩʪʝʤʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʩʠʩʪʝʤʫ 
ʟʘʭʠʩʪʫ ʧʨʝʧʘʨʘʪ Ăɯʤʫʥʦʬʣʘʟʽʜò ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 
ʧʨʦʪʷʛʦʤ 14 ʜʥʽʚ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʩʪʫʧʝʥʽ ʪʷʞʢʦʩʪʽ. 
ʎʝ ʧʦʚôʷʟʘʥʦ ʽʟ ʨʦʟʚʠʪʢʦʤ ʩʢʣʘʜʥʠʭ ʘʜʘʧʪʘʮʽʡʥʦ-
ʢʦʤʧʝʥʩʘʪʦʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʥʘ ʨʽʚʥʽ ʮʽʣʦʛʦ ʦʨʛʘʥʽ-
ʟʤʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʝʚʥʦʛʦ ʯʘʩʫ. 
ɺʩʪʘʥʦʚʣʝʥʽ ʜʝʱʦ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ 

ʍʂɻ ʫ ʜʽʪʝʡ ʤʦʣʦʜʰʦʛʦ ʚʽʢʫ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʛʦʚʦ-
ʨʠʪʠ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʷʢʦʤʦʛʘ ʰʚʠʜʰʦʛʦ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʫ ʚʽʢʦʚʦʤʫ ʘʩʧʝʢʪʽ, 
ʱʦ ʦʜʥʦʯʘʩʥʦ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʝʩʪʠ ʧʨʦʬʽʣʘʢʪʠʢʫ 
ʙʽʣʴʰ ʚʘʞʢʠʭ ʫʨʘʞʝʥʴ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ. 
ɸʥʘʣʽʟ ʪʝʨʤʽʥʽʚ ʨʝʮʠʜʠʚʽʚ ʪʘ ʩʪʫʧʝʥʷ ʫʨʘ-

ʞʝʥʥʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʫ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 
ʜʦʟʚʦʣʷʻ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʧʦʚʪʦʨʥʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦ-
ʬʽʣʘʢʪʠʯʥʽ ʢʫʨʩʠ ʫ ʜʽʪʝʡ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʥʽʪʨʘʪʥʦ 
ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʟ ʯʘʩʪʦʪʦʶ 1 ʨʘʟ ʥʘ ʧʽʚ-
ʨʦʢʫ. 
ʇʝʨʩʧʝʢʪʠʚʦʶ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠ-

ʚʯʝʥʥʷ ʚʧʣʠʚʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʪʝʨʘʧʽʾ ʥʘ ʧʦʢʘʟ-
ʥʠʢʠ ʧʨʦʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʪʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʨʦ-
ʪʦʚʦʾ ʨʽʜʠʥʠ ʜʽʪʝʡ ʟ ʍʂɻ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ, 
ʷʢʽ ʤʝʰʢʘʶʪʴ ʥʘ ʥʽʪʨʘʪʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, 
ʫ ʚʽʢʦʚʦʤʫ ʘʩʧʝʢʪʽ. 
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HSEE of Ukraine çBukovinian State Medical Universityè 
ɸʥʦʪʘʮʽʷ 
ʋ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʽʢʫʚʘʥʥʷ ʧʝʨʝʣʦʤʽʚ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʟ ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʠʤʠ 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ. ʇʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʥʦʚʠʭ ʽ ʘʢʪʫʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʫ ʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʛʥʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʪʘ ʽʟ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʽʢʝʣʽʜ-ʪʠʪʘʥʦʚʠʭ ʜʠʣʘʪʘʪʦʨʽʚ. ɼʦʚʝʜʝʥʦ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʽʢʝʣʽʜ-ʪʠʪʘ-
ʥʦʚʠʭ ʜʠʣʘʪʘʪʦʨʽʚ, ʷʢ ʝʬʝʢʪʠʚʥʽʰʠʡ ʩʧʦʩʽʙ ʜʨʝʥʫʚʘʥʥʷ ʧʽʩʣʷ-ʦʧʝʨʘʮʽʡʥʠʭ ʨʘʥ, ʥʘʜ ʪʨʘʜʠʮʽʡʥʠʤ ʜʨʝʥʫ-
ʚʘʥʥʷʤ. 

Abstract 
The paper offers data on treatment characteristics for mandibular bone fractures with purulent and inflamma-

tory complications. New and up-to-date treatment methods have been explored. A comparative analysis of dy-
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namic indicators of the efficacy of the traditional treatment of purulent and inflammatory processes and the treat-
ment that uses titanium nickelide dilatators has been performed. Clinical efficacy of titanium nickelide dilatators 
has been proved demonstrating its supremacy in surgery wound drainage over the traditional drainage procedure.  
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʽʢʝʣʽʜ-ʪʠʪʘʥʦʚʽ ʜʠʣʘʪʘʪʦʨʠ, ʥʠʞʥʷ ʱʝʣʝʧʘ, ʧʝʨʝʣʦʤ, ʜʨʝʥʘʞ, ʘʙʩʮʝʩ. 
Keyword:  titanium nickelide dilatators, mandibular bone, fracture, drainage, abscess. 
 
Fractures of the mandibular bone range from 75 to 

89% of the total number of injured patients with dam-
aged facial bones. The urgency of this issue is associ-
ated with the increasing number of injuries of maxillo-
facial area, their morbidity due to a significant amount 
of damaged tissues, combination with the injuries in ad-
jacent areas and in vital organs, prolonged treatment 
and development of post-traumatic complications. Sev-
eral authors mention the annual increase in the number 
of facial fractures by 10ï15% and increase in rehabili-
tation terms by half (in case of complications) [1, 3]. 
Moreover, the rate of complications in mandibular frac-
tures reaches, based on references, 40% [2]. Therefore, 
early diagnosis and correct choice of treatment of man-
dibular fractures with post-traumatic complications re-
main important and pending.  

Repair processes in mandibular fracture area and 
healing of purulent and inflammatory events in patients 
were assessed by the common clinical and radiographic 
studies. The digital results obtained in the course of this 
research were processed using Microsoft Excel in-
cluded in Microsoft Office package.  

A TH-10 titanium nickelide retractor was used. 
The dilatator is crown-shaped and consists of 4ï8 wire 
turns. Production of the TH-10 titanium nickelide de-
vice allows for an easy reduction of the dilatator diam-
eter by over 20 times when cooled (0ï5 Á C). It facili-
tates device introduction in a surgery wound and re-
duces trauma after fixing it. Affected by tissue 

temperatures, the device performs self-fixing in the 
wound by gradually taking its original shape and thus 
dilates the wound.  

24 patients with mandibular bone fractions were 
included. The main inclusion criteria: both sexes with a 
confirmed diagnoses of mandibular bone fractures with 
purulent-inflammatory complications, no severe con-
comitant diseases of internal organs and a signed in-
formative consents. After the patient had been admitted 
to the hospital, the abscess was lanced, we introduced 
the dilatator in the surgery wound and let it self-fix. The 
following day, reposition of fragments and splinting of 
jaws were performed.  

The patients with mandibular fractures were di-
vided into two groups. The study group (16 people) 
were treated with the additional introduction of tita-
nium nickelide dilatators in the post-surgery wound, 
and the control group (18 people) were subjected to tra-
ditional treatment. To assess clinical efficacy, the fol-
lowing indicators were considered: reduction of swell-
ing of soft tissues (day), cessation of discharge from the 
wound (day), resorption of infiltration (day), first signs 
of granulation and epithelialization of the wound (day), 
radiographic signs of the primary callus formation 
(day).  

The first signs of callus formation were evaluated 
radiologically. 

Table 1.  
The treatment results of the patients from the study and control groups 

Indicator 
Study Group  

(DilatationTreatment) 
(n=16) 

Control Group  
(Traditional Treatment) 

(n=18) 

Swelling Recovery 3,8Ñ0,3 5,7Ñ0,4 

Cessation of Exudation 5,1Ñ0,4 7,3Ñ0,7 

Resorption Of Infiltration 5,3Ñ0,4 8,3Ñ0,9 

First Signs of Granulation and Epithelialization of the Wound 7,8Ñ0,5 10,6Ñ0,8 

Radiographic Signs of the Primary Callus Formation 14,2Ñ0,9 16,5Ñ0,6 

The clinical and radiological studies have demon-
strated that introduction of a titanium nickelide dilata-
tor in a post-surgery wound accelerates wound drain-
age, prevents late post-traumatic complications, im-
proves treatment outcomes, accelerates rehabilitation 
terms, reduces incapacity time by 3ï4 days [6].  

The results of the clinical studies show the reliable 
efficacy of titanium nickelide dilatators as part of the 
complex treatment of purulent and inflammatory pro-
cesses caused by mandibular fracture complications. 
Such treatment of patients can prevent post-traumatic 
osteomyelitis and normalize regeneration of bone tis-
sue. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʵʚʦʣʶ-

ʮʠʦʥʥʦʛʦ ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ çʦʯʠʩʪʢʠè ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʦʩʪʘʚʘ ʮʠʪʦʟʦʣʷ ʥʝʡʨʦʥʦʚ ʦʪ ʘʥʦʤʘʣʴʥʳʭ 

ʢʦʥʬʦʨʤʝʨʦʚ ʚʦ ʚʨʝʤʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʥʘ. ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ ʢʦʦʧʝʨʘʪʠʚʥʳʝ 

ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ ʙʠʦʤʝʤʙʨʘʥ, ʚʝʜʫʱʠʤʠ ʤʦʜʝʨʘʪʦʨʘʤʠ ʢʦʪʦʨʳʭ ʚʳʩʪʫʧʘʶʪ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʟʛʘ, ʵʣʝʢʪʨʦ-

ʩʪʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʷʚʣʝʥʠʶ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʠ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩ-

ʤʝʤʙʨʘʥʥʳʭ ʧʦʨ, ʨʘʟʨʳʚʦʚ, ʧʨʦʙʦʝʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʵʣʠʤʠʥʘʮʠʠ ʘʥʦʤʘʣʴʥʳʭ ʧʨʦ-

ʪʝʠʥʦʚ. 

Abstract 

The paper deals with phenomenological data evidencing the existence of an evolutionary elaborated mecha-

nism for "purifying" the molecular composition of the neuronal cytosol from abnormal conformers during physi-

ological sleep. The theoretical basis of the process is the cooperative phase transitions of biomembranes, the lead-

ing moderators of which are the brain temperature, electrostatic potential, which contribute to the appearance of 

compensated and uncompensated transmembrane pores, ruptures, breakdowns through which the process of elim-

ination of abnormal proteins is carried out. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʘʟʦʚʳʝ ʧʝʨʝʭʦʜʳ, ʤʝʤʙʨʘʥʘ, ʵʣʠʤʠʥʘʮʠʷ, ʘʥʦʤʘʣʴʥʳʝ ʢʦʥʬʦʨʤʝʨʳ, ʥʝʡʨʦʜʝʛʝ-

ʥʝʨʘʮʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ, ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. 

Keywords: phase transitions, the membrane, elimination, abnormal conformers, neurodegeneration, temper-

ature, electrokinetic potential. 

 

ɽʞʝʛʦʜʥʦ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʨʘʩʪʝʪ 

ʥʘ 2,6%, ʘ ʜʦʣʷ ʣʠʮ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 80 ʣʝʪ ʠ ʩʪʘʨʰʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1 ʯʝʣʦʚʝʢʘ ʥʘ 7 ʧʦʞʠʣʳʭ ʣʶʜʝʡ 

[1,2]. ʅʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ 

ʣʶʜʝʡ ʥʝ ʚʩʝʛʜʘ ʩʚʷʟʘʥʦ ʩ ʫʜʣʠʥʝʥʠʝʤ ʟʜʦʨʦʚʦʛʦ 

ʧʝʨʠʦʜʘ ʞʠʟʥʠ. ʉ ʚʦʟʨʘʩʪʦʤ ʨʠʪʤʳ ʩʥʘ ʠ ʮʠʨʢʘʜ-

ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʨʝʛʫʣʷʨʥʳʤʠ [3] ʠ 

ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [4]. ʋʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʦʣʝʟʥʠ ɸʣʴʮ-

ʛʝʡʤʝʨʘ ʩʥʠʞʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʥʘ, ʫ ʣʶʜʝʡ ʩ ʙʦ-

ʣʝʟʥʴʶ ʇʘʨʢʠʥʩʦʥʘ ʩʦʥ ʩʪʘʥʦʚʠʪʴʩʷ ʬʨʘʛʤʝʥʪʘʨ-

ʥʳʤ, ʘ ʫ ʙʦʣʴʥʳʭ ʩ ʙʦʢʦʚʳʤ ʘʤʠʦʪʨʦʬʠʯʝʩʢʠʤ 

ʩʢʣʝʨʦʟʦʤ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʜʳʭʘʥʠʷ ʚʦ 

ʚʨʝʤʷ ʩʥʘ [4]. ʋʢʘʟʘʥʥʳʝ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥ-

ʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʨʠʯʠʥʥʦʡ, 

ʘ ʥʝ ʧʨʦʩʪʦ ʢʦʨʨʝʣʷʪʠʚʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʨʫʰʝʥʠ-

ʷʤʠ ʩʥʘ, ʮʠʨʢʘʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʛʝʥʝʟʦʤ ʥʝʡʨʦ-

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʜʥʘʢʦ ʚʘʞʥʳʤ ʛʦ-

ʤʝʦʩʪʘʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʦʙʲʝʜʠʥʷʶʱʠʤ ʧʨʦ-

ʮʝʩʩʳ ʩʥʘ ʠ ʮʠʨʢʘʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʳʩʪʫʧʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʘ. ʀ ʧʦ ʤʥʝʥʠʶ E.A. Kiyatkina [5], ʠʟʤʝ-

ʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʪʦʨʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʫʧʨʘʚʣʷʶʱʠʤ ʘʢʪʠʚʥʦʩʪʴʶ ʥʝʨʚʥʦʡ 

ʪʢʘʥʠ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʦʪʢʣʦʥʝ-

ʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʥʝʚʥʦʛʦ ʦʧʪʠʤʫʤʘ ʦʪ ʥʦʯʥʦʛʦ 

ʚ ʧʨʝʜʝʣʘʭ 0,5-3,50ʉ ʜʣʷ ʤʦʟʛʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʨʤʦʨʠʪʤʘ ï ʨʝʛʫʣʷʪʦʨʘ ʘʢʪʠʚʥʦ-

ʩʪʠ ʥʝʡʨʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʦ ʚʝʜʫʱʠʤ ʫʧʨʘʚʣʷʶ-

ʱʠʤ ʟʚʝʥʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʚʳʩʪʫʧʘʝʪ ʛʠʧʦʪʘʣʘʤʫʩ, ʚ ʢʦʪʦʨʦʤ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʨʝʢʩʠʥʝʨʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʱʘʷ ʩ ʛʣʫʪʘʤʘʪʝʨʛʠʯʝʩʢʦʡ, ʛʠʩʪʘʤʠʥʝʨʛʠ-

ʯʝʩʢʦʡ, ʥʦʨʘʜʨʝʥʝʨʛʠʯʝʩʢʦʡ, ʜʦʬʘʤʠʥʝʨʛʠʯʝʩʢʦʡ, 

ʤʝʣʘʥʠʥʝʨʛʠʯʝʩʢʦʡ ʥʝʡʨʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʉʪʦʣʴ 

ʪʝʩʥʘʷ ʩʚʷʟʴ ʧʦʟʚʦʣʷʝʪ ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, 

ʯʪʦ ʦʨʝʢʩʠʥʝʨʛʠʯʝʩʢʠʝ ʥʝʡʨʦʥʳ, ʫʧʨʘʚʣʷʷ ʤʝʪʘʙʦ-

ʣʠʯʝʩʢʠʤʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʮʠʨʢʘʜʥʳʤʠ ʩʠʩʪʝ-

ʤʘʤʠ ʦʨʛʘʥʠʟʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʨʦʚʝʥʴ ʙʦʜʨʩʪʚʦ-

ʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʘʢʪʦʨʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʪʝʨʤʦʨʠʪ-

ʤʦʤ ʠ ʨʠʪʤʦʤ ʩʦʩʪʦʷʥʠʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʨʛʘʥʠʟʤʘ ʚʳʩʪʫʧʘʝʪ ʤʦʜʝʨʘʪʦʨʦʤ 

ʨʠʪʤʘ ʩʦʥ/ʙʦʜʨʩʪʚʦʚʘʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʚʦʟ-

ʨʘʩʪʦʤ ʩʥʠʞʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʦʨʝʢʩʠʥ-ʧʨʦʜʫʮʠʨʫ-

ʶʱʠʭ ʥʝʡʨʦʥʦʚ, ʧʦʚʳʰʘʝʪʩʷ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ. ɸ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʜʠʧʦʮʠʪʦʚ ʩʧʦʩʦʙʥʦ ʠʥʠ-

ʮʠʠʨʦʚʘʪʴ ʮʠʪʦʢʠʥ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ, 
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ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʥʝʢʨʦʟ, ʘʧʦʧʪʦʟ, ʦʢʩʠʪʦʟ, ʯʪʦ 

ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʧʨʦʮʝʩʩʘʭ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʩʪʫʧʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʤʦʜʝʨʘʪʦʨʦʤ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʨʠʪʤʘ, ʥʦ ʬʠʟʠʯʝʩʢʠʤ 

ʨʝʛʫʣʷʪʦʨʦʤ ʢʦʦʧʝʨʘʪʠʚʥʳʭ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʚ 

ʙʠʦʤʝʤʙʨʘʥʘʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ. ʇʨʠ ʛʨʘʜʫʘʣʴʥʦʤ 

ʠʟʤʝʥʝʥʠʠ ʚʝʣʠʯʠʥʳ ʤʦʜʝʨʘʪʦʨʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʤʙʨʘʥʳ ʠʟʤʝʥʷʶʪʩʷ ʩʢʘʯʢʦʦʙ-

ʨʘʟʥʦ, ʧʦʜʯʠʥʷʷʩʴ ʟʘʢʦʥʫ çʚʩʝ ʠʣʠ ʥʠʯʝʛʦè, ʚ ʧʨʝ-

ʜʝʣʘʭ ʢʦʦʧʝʨʘʪʠʚʥʦʡ ʝʜʠʥʠʮʳ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʡ 

ʟʘʚʠʩʷʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʤʝʤʙʨʘʥʥʳʭ ʣʠʧʠʜʦʚ. ʇʦ-

ʵʪʦʤʫ ʩʪʨʫʢʪʫʨʘ ʣʠʧʠʜʥʦʡ ʮʠʪʦʣʝʤʤʳ ʨʝʛʣʘʤʝʥʪʠ-

ʨʫʝʪ ʨʘʟʤʝʨʳ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ. ʇʨʠ ʢʦʦʧʝʨʘʪʠʚ-

ʥʳʭ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʘʭ ʚ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʣʘʟ-

ʤʦʣʝʤʤʳ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ: 

ʚʦʟʨʘʩʪʘʝʪ ʧʦʜʚʠʞʥʦʩʪʴ ʧʦʣʷʨʥʳʭ ʛʨʫʧʧ ʣʠʧʠʜʦʚ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʨʘʱʘʪʝʣʴʥʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʞʠʨʥʦ-

ʢʠʩʣʦʪʥʳʭ ʨʘʜʠʢʘʣʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ -ʉ-ʉ- ʩʚʷʟʝʡ, 

ʚʦʟʨʘʩʪʘʝʪ ʩʢʦʨʦʩʪʴ ʣʘʪʝʨʘʣʴʥʦʡ ʜʠʬʬʫʟʠʠ, ʠʟʤʝ-

ʥʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʠʦʥʘʤʠ. ʅʦ 

ʪʘʢ ʢʘʢ ʧʣʘʟʤʦʣʝʤʤʝ ʩʚʦʡʩʪʚʝʥʥʘ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ 

ʣʠʧʠʜʥʦʛʦ ʩʣʦʷ ʚʥʝʰʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʪʦ ʠ ʩʪʝʧʝʥʴ ʜʝʬʦʨʤʠʨʫʝʤʦʩʪʠ ʮʠʪʦʣʝʤʤʳ ʧʦʜ ʚʣʠ-

ʷʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʦʜʠʥʘʢʦʚʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʠʟʤʝ-

ʥʝʥʠʶ ʢʨʠʚʠʟʥʳ ʙʠʦʤʝʤʙʨʘʥʳ ʠ ʥʘʨʘʩʪʘʥʠʶ ʚ ʥʝʡ 

ʥʘʧʨʷʞʝʥʠʡ. ʋʢʘʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʠʛʥʘʣʴʥʳʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ, ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʢʣʝʪʦʯ-

ʥʳʝ ʬʫʥʢʮʠʠ, ʚ ʢʦʪʦʨʦʤ ʚʘʞʥʘʷ ʨʦʣʴ ʦʪʚʦʜʠʪʴʩʷ 

ʢʦʦʧʝʨʘʪʠʚʥʳʤ ʬʘʟʦʚʳʤ ʧʝʨʝʭʦʜʘʤ. ʅʦ ʨʝʛʫʣʷʮʠʷ 

ʢʦʦʧʝʨʘʪʠʚʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʢʦʤʧʦʥʝʥʪʦʚ ʣʠ-

ʧʠʜʥʳʭ ʤʝʤʙʨʘʥ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʨʷʜ ʣʠ ʦʙʝʩʧʝʯʠʪ ʩʝʣʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʩʧʝʮʠʬʠ-

ʯʝʩʢʠʭ ʢʣʝʪʦʯʥʳʭ ʬʫʥʢʮʠʡ. ɹʣʘʛʦʜʘʨʷ ʩʫʱʝʩʪʚʦʚʘ-

ʥʠʶ ʚ ʧʣʘʟʤʦʣʝʤʤʤʝ ʟʘʨʷʞʝʥʥʳʭ ʛʨʫʧʧ, ʝʡ ʧʨʠ-

ʩʫʱʘ ʚʳʨʘʞʝʥʥʘʷ ʵʣʝʢʪʨʦʩʪʨʠʢʮʠʷ. ʇʦʵʪʦʤʫ ʧʦ 

ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʡ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥ-

ʮʠʘʣʦʚ ʙʠʦʤʝʤʙʨʘʥʘ ʩʞʠʤʘʝʪʩʷ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʜʠʥʘʤʠʢʝ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ, ʪʦʣʱʠʥʝ ʛʠʜʨʦʬʦʙ-

ʥʦʡ ʟʦʥʳ ʮʠʪʦʣʝʤʤʳ. ʕʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʵʬ-

ʬʝʢʪ ʚ ʧʣʘʟʤʦʣʝʤʤʝ ʠʥʠʮʠʠʨʫʝʪ ʧʦʷʚʣʝʥʠʝ ʤʝʤ-

ʙʨʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʟʥʠʢʘʝʪ ʬʝʥʦʤʝʥ 

ʵʣʝʢʪʨʦʧʦʨʘʮʠʠ (ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʙʦʷ). ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʨʦʙʦʷ ʚʦʟʥʠʢʘʶʪ ʢʦʨʦʪʢʦʞʠʚʫʱʠʝ ʣʦʢʘʣʴʥʳʝ 

ʜʝʬʝʢʪʳ ʚ ʙʠʦʤʝʤʙʨʘʥʝ, ʠʥʠʮʠʠʨʫʶʱʠʝ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ. ɼʝʬʝʢʪʳ 

ʚ ʛʠʜʨʦʬʦʙʥʦʡ ʦʙʣʘʩʪʠ ʤʝʤʙʨʘʥ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚ-

ʣʝʥʠʶ ʛʠʜʨʦʬʦʙʥʳʭ ʧʦʨ, ʨʦʩʪ ʢʦʪʦʨʳʭ ʩʦʧʨʦʚʦʞ-

ʜʘʝʪʩʷ çʨʦʞʜʝʥʠʝʤè ʛʠʜʨʦʬʠʣʴʥʳʭ ʧʦʨ. ʇʨʦʮʝʩʩ 

ʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦ-

ʠʩʭʦʜʠʪ ʩʧʦʥʪʘʥʥʦ ʠ ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʪʨʘʥʩʤʝʤ-

ʙʨʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʟʥʘʚʘʷ ʟʘ 

ʠʦʥʘʤʠ ʢʘʣʴʮʠʷ ʨʦʣʴ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ 

ʤʥʦʛʠʭ ʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚʚʠʜʫ, 

ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʉʘ 2+ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʘʨʷʜʦʤ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ ʚʝʜʝʪ ʢ çʦʪʚʝʨʜʝʚʘʥʠʶè ʣʠ-

ʧʠʜʥʦʛʦ ʩʣʦʷ ʧʣʘʟʤʦʣʝʤʤʳ [6], ʠʟʤʝʥʝʥʠʶ ʵʣʝʢ-

ʪʨʦʢʠʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠʣʠ ʜʟʝʪʘ-ʧʦʪʝʥʮʠ-

ʘʣʘ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʮʝʩʩʘ ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʬʘʟʦ-

ʚʦʛʦ ʧʝʨʝʭʦʜʘ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʢʘʣʴʮʠʝʤ, ʠʟʤʝʥʝ-

ʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ 

ʣʠʧʠʜʥʦʛʦ ʚʥʝʰʥʝʛʦ ʤʦʥʦʩʣʦʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʨʦʩʪʫ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʦʤ ʤʦʥʦʩʣʦʝ, ʦʙʨʘ-

ʱʝʥʥʦʤ ʚ ʮʠʪʦʟʦʣʴ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʞʠʜʢʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʧʦʷʚʣʝʥʠʶ ʣʦʢʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʯʪʦ 

ʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʧʝʥʩʠʨʫʝʤʳʭ ʠʣʠ 

ʥʝʢʦʤʧʝʥʩʠʨʫʝʤʳʭ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʭ ʧʦʨ ʠʣʠ ʨʘʟ-

ʨʳʚʦʚ, ʯʪʦ ʠʥʠʮʠʠʨʫʝʪ ʉʘ2+- ʠʥʜʫʮʠʠʨʫʝʤʳʡ ʧʨʦ-

ʮʝʩʩ ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʘʧʦʧʪʦʟʘ, ʦʢʩʠʪʦʟʘ, ʧʘʨʘʧʪʦʟʘ, 

ʥʝʢʨʦʟʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʝʡʨʦʜʝʛʝʥʝʨʘ-

ʮʠʠ [7]. ʂʨʦʤʝ ʪʦʛʦ, ʯʨʝʟʤʝʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʥʝʰ-

ʥʝʛʦ ʣʠʧʠʜʥʦʛʦ ʤʦʥʦʩʣʦʷ, ʥʝʩʫʱʝʛʦ ʥʘ ʩʚʦʝʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʜʚʦʡʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʣʦʡ, ʛʝʥʝʨʠʨʫʝʪ 

ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʦʧʦʨʘʮʠʠ, ʩʧʦʩʦʙʥʳʡ ʚʳʟʚʘʪʴ ʣʠ-

ʧʠʜʥʳʡ çʧʨʦʙʦʡè ʚ ʙʠʦʤʝʤʙʨʘʥʝ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʝ ʧʦʨʳ ʠʣʠ ʨʘʟʨʳʚʳ. ʆʢʩʠʜʘʪʠʚ-

ʥʳʡ ʩʪʨʝʩʩ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʝʥʝʨʘʮʠʠ ʠʟʙʳʪʦʯ-

ʥʦʛʦ ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʣʠʧʠʜ-

ʥʦʤʫ çʧʨʦʙʦʶè ʚ ʙʠʦʤʝʤʙʨʘʥʝ ʥʝʡʨʦʥʦʚ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʝ ʧʦʨʳ, ʨʘʟʨʳʚʳ, ʣʠ-

ʧʠʜʥʳʝ çʧʨʦʙʦʠè ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʥʦ-

ʤʘʣʴʥʳʭ ʟʦʥ ʮʠʪʦʧʣʘʟʤʳ ʢʣʝʪʢʠ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʬʣʫʢʪʫʘʮʠʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʮʠʪʦʟʦʣʷ, ʩʧʦʩʦʙʥʳʭ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʧʦʪʝʥ-

ʮʠʘʣʝ ʩʦʣʴʚʘʪʘʮʠʠ ʠ ʧʦʚʣʠʷʪʴ ʥʘ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥ-

ʥʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʙʝʣʢʘ. ʌʦʨʤʠʨʫʶʪʩʷ ʬʘʢʪʦʨʳ 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʥʘʨʫʰʝʥʠʶ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʚ ʮʠʪʦʧʣʘʟʤʝ ʥʝʡʨʦʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʪʘʨʪʦʚʫʶ ʢʦʥʬʦʨʤʘʮʠʠ ʧʦʣʠʧʝʧʪʠʜʥʦʡ ʮʝʧʠ. ɺʝ-

ʨʦʷʪʥʦ, ʥʘʨʫʰʝʥʠʝ ʩʪʨʦʛʦʡ ʩʦʧʨʷʞʝʥʥʦʩʪʠ ʢʦʥ-

ʢʨʝʪʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʮʠʪʦʟʦʣʝ 

ʜʣʷ ʨʘʙʦʪʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʙʝʣʢʦʚ (ʩʧʝʮʠʬʠʯʝ-

ʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʰʘʧʝʨʦʥʦʚ) ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 

ʧʦʷʚʣʝʥʠʝʤ ʦʰʠʙʦʢ ʧʨʠ ʩʚʦʨʘʯʠʚʘʥʠʠ ʧʦʣʠʧʝʧ-

ʪʠʜʥʦʡ ʮʝʧʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʘʢʢʫʤʫʣʷʮʠʠ ʚ ʮʠʪʦ-

ʧʣʘʟʤʝ ʘʥʦʤʘʣʴʥʳʭ ʢʦʥʬʦʨʤʝʨʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʨʝʛʫʣʷʮʠʠ ʨʘʙʦʪʳ ʰʘʧʝʨʦʥʦʚ ʠʛʨʘʝʪ ʵʣʝʢʪʨʦʩʪʘʪʠ-

ʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ [8]. ʀ ʤʦʜʠʬʠʢʘʮʠʷ ʫʩʣʦʚʠʡ ʜʣʷ 

ʧʨʦʮʝʩʩʘ ʬʦʣʜʠʥʛʘ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʥʘʢʦʧʣʝ-

ʥʠʝʤ ʘʪʠʧʠʯʥʳʭ ʧʨʦʪʝʠʥʦʚ, ʩʧʦʩʦʙʥʳʭ ʥʘʨʫʰʠʪʴ 

ʠʣʠ ʟʘʪʦʨʤʦʟʠʪʴ ʨʘʙʦʪʫ ʫʙʠʢʚʠʪʠʥ-ʧʨʦʪʝʦʩʦʤʥʦʡ 

ʩʠʩʪʝʤʳ. ɸ ʜʠʩʙʘʣʘʥʩ ʚ ʨʘʙʦʪʝ ʫʙʠʢʚʠʪʠʥ-ʧʨʦʪʝʦ-

ʩʦʤʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʪʦʢʩʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʦʤʘʣʴʥʳʭ ʧʨʦʪʝʠʥʦʚ 

ʠ ʨʘʟʚʠʪʠʶ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʡ [9]. ʇʦʵʪʦʤʫ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʘʪʠʧʠʯʥʳʭ ʢʦʥʬʦʨʤʝʨʦʚ ʜʦʣʞʝʥ ʙʳʪʴ 

ʚʳʨʘʙʦʪʘʥ ʝʱʝ ʦʜʠʥ ʤʝʭʘʥʠʟʤ ʢʦʥʪʨʦʣʷ ʠ ʵʣʠʤʠʥʘ-

ʮʠʠ ʮʠʪʦʟʦʣʷ ʦʪ ʘʥʦʤʘʣʴʥʳʭ ʧʨʦʪʝʠʥʦʚ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʚʳʩʪʫʧʘʝʪ ʬʠʟʠʯʝʩʢʠʤ ʤʦʜʝ-

ʨʘʪʦʨʦʤ ʧʝʨʝʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʡ ʙʠʦʤʝʤʙʨʘʥ, 

ʤʦʞʥʦ ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʨʘʙʦʪʝ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʪʝʨʤʦʩʪʘʪʘ ʦʨʛʘʥʠʟʤʘ, ʛʜʝ ʪʝʨʤʦʨʝʛʫ-

ʣʷʮʠʷ ʥʘʧʨʘʚʣʝʥʘ ʥʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʦʷʥʩʪʚʘ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʥʘ 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʪʝʨʤʦ-

ʨʠʪʤʘ. ʀ ʧʦʵʪʦʤʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʨʝʛʫʣʠʨʫʝʤʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʥʝʚʥʦʛʦ ʦʧʪʠʤʫʤʘ ʦʪ 

ʥʦʯʥʦʛʦ ʜʣʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

[10], ʠʙʦ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʘ2+ 

-ʠʥʜʫʮʠʨʫʤʦʛʦ ʦʪʚʝʨʜʝʚʘʥʠʷ ʣʠʧʠʜʥʦʛʦ ʤʦʥʦʩʣʦʷ, 

ʧʦʷʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʢʦʥʪʨʣʘʪʝʨʘʣʴʥʦʤ ʤʦʥʦ-

ʩʣʦʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʭ ʧʦʨ, ʯʝʨʝʟ 

ʢʦʪʦʨʳʝ ʬʨʘʛʤʝʥʪʳ ʘʥʦʤʘʣʴʥʦʡ ʧʦʣʠʧʝʧʪʠʜʥʦʡ 
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ʮʝʧʠ ʵʚʘʢʫʠʨʫʶʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʢʣʝʪʢʠ. ʇʨʝʜʝʣʳ ʚʘ-

ʨʠʘʙʝʣʴʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʚʦ ʚʨʝʤʷ ʩʥʘ ʜʦʩʪʘ-

ʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥʳ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʟʘ-

ʚʠʩʠʤʦʩʪʴʶ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʣʠʧʠʜʥʦʡ ʤʝʤ-

ʙʨʘʥʳ ʢʣʝʪʦʢ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʙʠʦʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʜʫʱʠʤʠ 

ʤʦʜʝʨʘʪʦʨʘʤʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʠʛ-

ʥʘʣʠʥʛʘ, ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʧʨʦʮʝʩʩ ʵʚʘʢʫʘʮʠʠ ʘʪʠ-

ʧʠʯʥʳʭ ʧʨʦʪʝʠʥʦʚ ʠʟ ʮʠʪʦʟʦʣʷ, ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 

ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʪʝʤʧʝʨʘʪʫʨʘ ʬʘ-

ʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ʨʝʛʫʣʷʨʥʳʡ ʩʦʥ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝʡʨʦ-

ʜʝʛʝʥʝʨʘʮʠʡ, ʠʙʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʙʝʣʢʦʚʳʭ ʜʦʤʝʥʦʚ ʚ ʮʠʪʦʟʦʣʝ 

ʢʣʝʪʢʝ. ʀ ʥʝʩʤʦʪʨʷ ʥʘ ʩʧʦʨʥʦʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, 

ʦʥʦ ʥʝ ʣʠʰʝʥʦ ʩʚʦʝʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʠʙʦ ʧʦʟ-

ʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʛʝʥʝʟʝ ʧʦ-

ʣʠʤʦʨʬʥʳʭ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʚʝʜʴ ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʠʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʚʦ 

ʚʨʝʤʷ ʩʥʘ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʙʦ-

ʣʝʟʥʠ ʇʘʨʢʠʥʩʦʥʘ [11]. 
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ɸʥʥʦʪʘʮʠʷ 

ʂʘʣʴʮʠʥʠʨʦʚʘʥʥʳʡ ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟ (ʂɸʉ), ʠʣʠ ʢʘʣʴʮʠʥʠʨʫʶʱʘʷ ʙʦʣʝʟʥʴ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 

(ʩalcific aortic valve disease - CAVD) - ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʦʨʦʢ ʩʝʨʜʮʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʩʪʘʨʰʝ 60 

ʣʝʪ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʧʘʮʠʝʥʪʘ ʩ ʪʷʞʝʣʳʤ ʂɸʉ ʩ ʜʣʠʪʝʣʴʥʳʤ ʙʝʩʩʠʤʧʪʦʤ-

ʥʳʤ ʪʝʯʝʥʠʝʤ ʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝʤ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʪʝʟʦʤ SJM Trifecta 23ʤʤ. 

Abstract 

Calcific aortic stenosis (CAS), or calcific aortic valve disease (calcific aortic valve disease - CAVD), is the 

most common heart disease in populations over 60 years. The article presents a clinical observation of a patient 
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with severe CAS with long asymptomatic course and aortic valve replacement by biological prosthesis SJM Tri-

fecta 23mm. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʳʡ ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟ, ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʜʠʘ-

ʛʥʦʩʪʠʢʘ ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʛʦ ʘʦʨʪʘʣʴʥʦʛʦ ʩʪʝʥʦʟʘ. 

Keywords: ʩalcific aortic valve stenosis, aortic valve replacement, diagnostics of ʩalcific aortic valve steno-

sis. 

 

ʂʘʣʴʮʠʥʠʨʦʚʘʥʥʳʡ ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟ (ʂɸʉ), 

ʠʣʠ ʢʘʣʴʮʠʥʠʨʫʶʱʘʷ ʙʦʣʝʟʥʴ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 

(ʩalcific aortic valve disease - CAVD) [11]- ʩʘʤʳʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʦʨʦʢ ʩʝʨʜʮʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ 

ʩʪʘʨʰʝ 60 ʣʝʪ (60-85% ʩʣʫʯʘʝʚ ʩʨʝʜʠ ʚʩʝʭ ʧʦʨʦʢʦʚ). 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʂɸʉ ʚ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 

2-7% ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ [7,12] 

ʆʜʥʘʢʦ, ʧʦ-ʧʨʝʞʥʝʤʫ ʜʠʘʛʥʦʟ ʂɸʉ ï ʟʚʫʯʠʪ 

ʨʝʜʢʦ. ʏʘʩʪʦʪʘ ʥʝʨʘʩʧʦʟʥʘʥʥʳʭ ʩʣʫʯʘʝʚ ʂɸʉ ʜʦ-

ʩʪʠʛʘʝʪ 72,3%.[1]  

ɿʘ ʙʦʣʝʝ ʯʝʤ ʪʨʝʭʩʦʪʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ 

(ʧʝʨʚʦʝ ʫʧʦʤʠʥʘʥʠʝ S. Bonet ʚ 1679ʛ) ʥʘʟʚʘʥʠʷ 

ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʤʝʥʷʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜ-

ʧʦʣʘʛʘʝʤʦʡ ʘʚʪʦʨʦʤ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧ-

ʮʠʠ: çʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʡ ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟè, 

çʤʝʥʢʝʙʝʨʛʦʚʩʢʠʡ ʧʦʨʦʢè, çʩʝʥʠʣʴʥʳʡ ʘʦʨʪʘʣʴʥʳʡ 

ʩʪʝʥʦʟè, çʜʝʛʝʥʝʨʘʪʠʚʥʳʡ ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟè. 

ɺ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ çʢʘʣʴʮʠʬʠʮʠʨʫʶʱʘʷ ʙʦʣʝʟʥʴ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘè (ʩalcific aortic valve disease ð 

CAVD), ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʠʟʤʝʥʝʥʠʷ ʦʪ ʥʘʯʘʣʴ-

ʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ ï ʩʢʣʝʨʦʟ ʘʦʨʪʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ (ʉɸʂ), ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʷʞʝʣʦʛʦ, ʠʥʚʘ-

ʣʠʜʠʟʠʨʫʶʱʝʛʦ ʘʦʨʪʘʣʴʥʦʛʦ ʩʪʝʥʦʟʘ. [11]  

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʂɸʉ ʚʥʝʩʝʥ ʚ ʄʂɹ 

ʍ, ʚ ʨʫʙʨʠʢʫ ʥʝʨʝʚʤʘʪʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʘʦʨʪʘʣʴ-

ʥʦʛʦ ʢʣʘʧʘʥʘ - I 35.  

ɿʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʚ ʤʠʨʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʚʰʠʝ ʟʥʘʥʠʷ ʦ ʧʨʠʨʦʜʝ ʂɸʉ.  

ɺ ʉʉʉʈ ʠʟʫʯʝʥʠʝʤ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʟʘʥʠʤʘ-

ʣʠʩʴ ɺʘʣʴʪʝʨ ɸ.ɺ 1948 ʛ., ʐʝʩʪʘʢʦʚ ɺ.ʅ. 1987ʛ., ʂʫ-

ʰʘʢʦʚʩʢʠʡ ʄ.ʉ. 1991 ʛ. 

ɺʧʝʨʚʳʝ ʚ ʈʌ ʩ 1999 ʛ. ʥʘ ʂʘʬʝʜʨʝ ʬʘʢʫʣʴʪʝʪ-

ʩʢʦʡ ʪʝʨʘʧʠʠ ʠʤ. ʘʢʘʜ. ɸ.ʀ.ʅʝʩʪʝʨʦʚʘ ʈʅʀʄʋ ʠʤ. 

ʅ.ʀ.ʇʠʨʦʛʦʚʘ ʚʝʜʝʪʩʷ ʠʟʫʯʝʥʠʝ ʂɸʉ, ʯʪʦ ʢʘʨʜʠ-

ʥʘʣʴʥʦ ʠʟʤʝʥʠʣʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʜʘʥʥʦʤ ʧʦʨʦʢʝ, ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʝ. (ʐʦʩʪʘʢ ʅ.ɸ., ʂʘʨʧʦʚʘ 

ʅ.ʖ., ʈʘʰʠʜ ʄ.ɸ., ɽʛʦʨʦʚ ʀ.ɺ)  

ɺ 2009 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

178 623 ʩʣʫʯʘʷ ʢʣʘʧʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʩʝʨʜʮʘ. 

ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ ʩ ʢʘʣʴʮʠʥʦʟʦʤ ʢʣʘʧʘʥʘ ʘʦʨʪʳ, 

ʤʠʢʩʦʤʘʪʦʟʦʤ ʠ ʜʠʩʧʣʘʩʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ 

2014ʛ ʜʦʩʪʠʛʘʣʘ 46.6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʧʝʨʘʮʠʡ 

ʧʦ ʧʦʚʦʜʫ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ. [2] 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʂɸʉ ï ʷʚʣʷʝʪʩʷ ʵʪʠʦʧʘʪʦʛʝʥʝʟ. ɼʦ ʩʠʭ ʧʦʨ ʥʝ 

ʥʘʡʜʝʥʦ ʟʚʝʥʦ, ʚʝʜʫʱʝʝ ʦʪ ʜʠʩʣʠʧʠʜʝʤʠʠ ʢ ʀɹʉ ʠ 

ʢ ʂɸʉ. 

ʆʙʦʙʱʘʷ ʤʥʦʞʝʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʦʨʠʡ ʦ ʧʘ-

ʪʦʛʝʥʝʟʝ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʪʨʝʭʩʪʚʦʨʯʘʪʦʛʦ ʘʦʨʪʘʣʴ-

ʥʦʛʦ ʢʣʘʧʘʥʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 4 ʩʪʘʜʠʠ ʵʪʦʛʦ ʧʨʦ-

ʮʝʩʩʘ: ʠʥʠʮʠʘʮʠʷ, ʚʦʩʧʘʣʝʥʠʝ, ʩʢʣʝʨʦʟ, ʢʘʣʴʮʠʬʠ-

ʢʘʮʠʷ. [6]  

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʚʦʣʴʥʦ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʘ-

ʪʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʩʢʘʜʘ ʂɸʉ, ʧʨʦʜʦʣʞʘʶʪ ʠʩʩʣʝʜʦ-

ʚʘʪʴʩʷ ʘʜʛʝʟʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠ ʩʫʙʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʘʦʨʪʘʣʴ-

ʥʳʭ ʧʦʣʫʣʫʥʠʡ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʥʘʨʫʰʝʥʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, 

ʟʥʘʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʚ ʬʦʨʤʠʨʦ-

ʚʘʥʠʠ ʵʪʦʛʦ ʧʦʨʦʢʘ ʩʝʨʜʮʘ.  

ʉ 2014ʛ ɸʤʝʨʠʢʘʥʩʢʦʡ ʢʦʣʣʝʛʠʝʡ ʢʘʨʜʠʦʣʦʛʦʚ 

ʠ ɸʤʝʨʠʢʘʥʩʢʦʡ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ 

(AHA/ACC) ʚ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʚʝʜʝʥʠʶ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʣʘʧʘʥʦʚ ʚʳʜʝʣʝʥʳ 4 ʩʪʘʜʠʠ 

ʧʦʨʦʢʘ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʘ ʘʥʘʪʦʤʠʯʝ-

ʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʣʘʧʘʥʘ, ʝʛʦ ʛʝʤʦʜʠʥʘʤʠʢʦʡ, 

ʩʦʩʪʦʷʥʠʝʤ ʤʠʦʢʘʨʜʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʃɾ), 

ʩʠʤʧʪʦʤʥʳʤ ʩʪʘʪʫʩʦʤ; ʦʪʨʘʞʝʥʦ ʥʘʨʘʩʪʘʥʠʝ ʛʝʤʦ-

ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʮʠʠ ʦʪ ʙʝʩʩʠʤʧʪʦʤʥʦʡ ʜʦ 

ʩʠʤʧʪʦʤʥʦʡ ʬʘʟʳ ʧʦʨʦʢʘ. ʊʘʢ ɸ - ʩʪʘʜʠʷ ʚʳʩʦʢʦʛʦ 

ʨʠʩʢʘ (ʧʘʮʠʝʥʪʳ ʩ ʜʚʫʭʩʪʚʦʨʯʘʪʳʤ ʘʦʨʪʘʣʴʥʳʤ 

ʢʣʘʧʘʥʦʤ ʠʣʠ ʘʦʨʪʘʣʴʥʳʤ ʩʢʣʝʨʦʟʦʤ), ɺ - ʦʙʲʝʜʠ-

ʥʝʥʠʝ ʣʝʛʢʦʛʦ ʠ ʩʨʝʜʥʝʪʷʞʝʣʦʛʦ ʂɸʉ ʚ ʧʨʦʛʨʝʩʩʠ-

ʨʫʶʱʠʡ, ʉ1,2 ï ʙʝʩʩʠʤʧʪʦʤʥʳʡ ʂɸʉ, ʠ ʩʠʤʧʪʦʤ-

ʥʘʷ ʩʪʘʜʠʷ D1 ʪʷʞʝʣʦʛʦ ʚʳʩʦʢʦʛʨʘʜʠʝʥʪʥʦʛʦ ʘʦʨ-

ʪʘʣʴʥʦʛʦ ʩʪʝʥʦʟʘ, ʩʦ ʩʥʠʞʝʥʥʦʡ (ʩʪʘʜʠʷ D2) 

ʬʨʘʢʮʠʝʡ ʚʳʙʨʦʩʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʃɾ) ʠ ʥʠʟʢʦ-

ʛʨʘʜʠʝʥʪʥʦʛʦ ʪʷʞʝʣʦʛʦ ɸʉ ʩ ʩʦʭʨʘʥʥʦʡ (ʩʪʘʜʠʷ 

D3). [4]  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʂʣʠʥʠʯʝʩʢʠʤ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʣʝʯʝʥʠʶ ɸʦʨʪʘʣʴʥʦʛʦ ʉʪʝʥʦʟʘ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ ʦʪ 2016ʛ, ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʷʞʝʩʪʴ ʂɸʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦ-

ʩʪʴʶ ʪʨʘʥʩʘʦʨʪʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ (ʤ/ʩ), ʩʨʝʜʥʠʤ 

ʛʨʘʜʠʝʥʪʦʤ ʜʘʚʣʝʥʠʷ ʥʘ ʘʦʨʪʘʣʴʥʦʤ ʢʣʘʧʘʥʝ (ʤʤ ʨʪ 

ʩʪ) ʠ ʧʣʦʱʘʜʴʶ ʦʪʚʝʨʩʪʠʷ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ( 

ʩʤĮ).  

ɼʣʷ 50% ʙʦʣʴʥʳʭ ʂɸʉ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʙʝʩʩʠʤʧʪʦʤʥʦʛʦ ʧʝʨʠʦʜʘ ʚʦ ʚʨʝʤʷ, ʢʦ-

ʪʦʨʦʛʦ ʦʪʩʫʪʩʪʚʫʶʪ ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʭʦʪʷ 

ʧʨʠ ʬʠʟʠʢʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʚʳʷʚ-

ʣʷʝʪʩʷ ʛʨʫʙʳʡ ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʰʫʤ ʚ ʧʨʦʝʢʮʠʠ ʘʦʨ-

ʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʟʘʤʝʜʣʝʥʠʝ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ ʥʘ 

ʩʦʥʥʳʭ ʘʨʪʝʨʠʷʭ ʠ ʧʨʠʟʥʘʢʠ ʛʠʧʝʨʪʨʦʬʠʠ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʧʨʦʛʥʦʟ ʥʝ ʦʪʣʠʯʘ-

ʝʪʩʷ ʦʪ ʧʘʮʠʝʥʪʦʚ ʩʭʦʜʥʦʛʦ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʠʟ ʦʙ-

ʱʝʡ ʧʦʧʫʣʷʮʠʠ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʭʘʨʘʢʪʝʨʥʳʭ ʩʠʤʧ-

ʪʦʤʦʚ ʘʦʨʪʘʣʴʥʦʛʦ ʩʪʝʥʦʟʘ (ʩʪʝʥʦʢʘʨʜʠʠ, ʦʙʤʦʨʦ-

ʢʦʚ ʠ ʦʜʳʰʢʠ), ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʨʠʘʜʫ ʈʦʙʝʨʪʩʘ, 

ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 5 ʣʝʪ, ʘ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʥʝʟʘʧ-

ʥʦʡ ʩʤʝʨʪʠ ʜʦʩʪʠʛʘʝʪ 15%-18% [13] . 

ʉʪʝʥʦʢʘʨʜʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʜʦʩʪʘʪʢʦʤ ʥʝʦʙ-

ʭʦʜʠʤʦʛʦ ʤʠʦʢʘʨʜʫ ʢʠʩʣʦʨʦʜʘ. ɸʥʛʠʥʦʟʥʳʝ ʧʨʠ-

ʩʪʫʧʳ ʧʝʨʝʩʪʘʶʪ ʙʝʩʧʦʢʦʠʪʴ ʧʘʮʠʝʥʪʦʚ ʩʨʘʟʫ ʧʦʩʣʝ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʧʦʨʦʢʘ. 

ʇʨʠ ʂɸʉ ʚʳʜʝʣʷʶʪ ʥʝʡʨʦʛʝʥʥʳʝ ʠ ʢʘʨʜʠʦʛʝʥ-

ʥʳʝ ʩʠʥʢʦʧʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ. ʄʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʥʝʡʨʦʛʝʥʥʦʛʦ ʦʙʤʦʨʦʢʘ ʧʨʠ ʂɸʉ ʚʦ ʤʥʦʛʦʤ 
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ʦʙʫʩʣʦʚʣʝʥ ʤʘʣʳʤ ʩʝʨʜʝʯʥʳʤ ʚʳʙʨʦʩʦʤ, ʧʨʠ ʢʦʪʦ-

ʨʦʤ ʫʩʠʣʠʚʘʝʪʩʷ ʘʢʪʠʚʥʦʩʪʴ ʙʘʨʦʨʝʮʝʧʪʦʨʦʚ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʛʥʝʪʝʥʠʶ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ - ʘʢʪʠʚʥʦʡ ʚʘʟʦʜʠʣʘʪʘ-

ʮʠʠ.  

ʂʘʨʜʠʘʣʴʥʳʝ ʦʙʤʦʨʦʢʠ ʦʙʫʩʣʦʚʣʝʥʳ ʦʙʩʪʨʫʢ-

ʮʠʝʡ ʚʳʥʦʩʷʱʝʛʦ ʪʨʘʢʪʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʠʣʠ 

ʘʨʠʪʤʠʷʤʠ.  

ʆʜʳʰʢʘ ʧʨʠ ʂɸʉ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʜʠʘ-

ʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʛʠʧʝʨ-

ʪʨʦʬʠʝʡ ʃɾ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʇʦʞʠʣʦʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʚʥʦʩʠʪ ʛʝʨʦʥʪʦʣʦ-

ʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ 

ʧʦʨʘʞʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʘʦʨ-

ʪʘʣʴʥʦʤ ʩʪʝʥʦʟʝ.  

ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʪʦʯʥʦʡ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠ-

ʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʂɸʉ ʚʦʧʨʦʩʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʪʘʶʪʩʷ ʥʝ ʜʦ ʢʦʥʮʘ ʚʳʷʩʥʝʥʥʳʤʠ.  

ɼʦʢʘʟʘʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʚʣʠʷʥʠʝ ʩʪʘʪʠʥʦʚ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʉɸʂ ʚ ʠʥʚʘʣʠʜʠʟʠ-

ʨʫʶʱʠʡ ʂɸʉ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʠʤʝʥʝʥʠʝ ʩʪʘʪʠʥʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ. [5,14]  

ʀʤʝʥʥʦ ʉɸʂ ʷʚʣʷʝʪʩʷ ʤʠʰʝʥʴʶ ʜʣʷ ʧʘʪʦʛʝʥʝ-

ʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʩʪʘʪʠʥʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʝʜʫ-

ʧʨʝʜʠʪʴ ʬʠʥʘʣʴʥʫʶ ʩʪʘʜʠʶ ʧʦʨʦʢʘ. [16]  

ɹʠʦʭʠʤʠʯʝʩʢʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʣʴʮʠʬʠʢʘ-

ʮʠʠ ʢʣʘʧʘʥʘ ʘʦʨʪʳ ʚʦʚʣʝʯʝʥʳ ʥʝʩʢʦʣʴʢʦ ʩʠʛʥʘʣʴ-

ʥʳʭ ʩʠʩʪʝʤ Wnt (ʥʘʟʚʘʥʠʝ Wnt ð ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ 

Wg ʦʪ ʘʥʛʣ. wingless ï ʛʝʥ ʜʨʦʟʜʦʬʠʣʣʳ, ʧʦʜʘʚʣʷʶ-

ʱʝʡ ʫ ʤʫʰʢʠ ʨʘʟʚʠʪʠʝ ʢʨʳʣʴʝʚ ʠ Int - ʛʦʤʦʣʦʛʠʯ-

ʥʳʡ ʛʝʥ ʧʦʟʚʦʥʦʯʥʳʭ) ʠ RANK/RANKL/OPG ʩʠ-

ʩʪʝʤʘ, ʨʝʛʫʣʠʨʫʶʱʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʤʠʦʬʠʙ-

ʨʦʙʣʘʩʪʦʚ ʚ ʟʨʝʣʳʝ ʦʩʪʝʦʢʣʘʩʪʳ. [15] 

ʆʙʦʙʱʘʷ ʩʦʚʨʝʤʝʥʥʳʝ ʟʥʘʥʠʷ ʦ ʧʨʠʨʦʜʝ ʧʨʦ-

ʮʝʩʩʘ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʤʦʞʥʦ 

ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʂɸʉ - ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʝ ʠʤʤʫ-

ʥʦʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʚ ʩʪʚʦʨʢʘʭ ʢʣʘʧʘʥʘ 

ʘʦʨʪʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ, ʬʦʨʤʠʨʫʝʪʩʷ ʧʘʪʦʣʦ-

ʛʠʯʝʩʢʦʝ ʬʠʙʨʦʟʠʨʦʚʘʥʠʝ ʧʨʠʚʦʜʷʱʝʝ ʢ ʵʢʪʦʧʠʯʝ-

ʩʢʦʡ ʦʩʩʠʬʠʢʘʮʠʠ, ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʙʩʪʨʫʢʮʠʠ 

ʚʳʥʦʩʷʱʝʛʦ ʪʨʘʢʪʘ ʃɾ ʙʝʟ ʧʝʨʚʠʯʥʦʛʦ ʩʨʘʱʝʥʠʷ 

ʢʦʤʠʩʩʫʨ, ʪʨʝʙʫʶʱʝʝ ʧʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ.  

ʇʦʜʘʚʣʷʶʱʝʤʫ ʙʦʣʴʰʠʥʩʪʚʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʣʠ-

ʪʝʣʴʥʳʤ ʙʝʩʩʠʤʧʪʦʤʥʳʤ ʪʝʯʝʥʠʝʤ ʂɸʉ ʚ ʈʌ ʥʘ 

ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʢʠ ʜʘʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʫʞʝ ʙʳʣʦ ʧʦ-

ʢʘʟʘʥʦ ʦʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʢʦʨʨʝʢ-

ʮʠʠ ʧʦʨʦʢʘ ʧʨʦʚʦʜʷʪʩʷ 2 ʚʠʜʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘ-

ʪʝʣʴʩʪʚʘ: ʦʪʢʨʳʪʘʷ ʦʧʝʨʘʮʠʷ ʥʘ ʩʝʨʜʮʝ ʠ ʵʥʜʦʚʘʩ-

ʢʫʣʷʨʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ.  

ʇʦʢʘʟʘʥʠʷʤʠ ʢ ʧʨʦʪʝʟʠʨʦʚʘʥʠʶ ʘʦʨʪʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ (ʇɸʂ) ʠʣʠ surgical aortic valve replacement 

(SAVR) ʷʚʣʷʶʪʩʷ:  

1. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ (ʪʨʠʘʜʘ ʈʦʙʝʨʪʩʘ) 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʳʤ ɸʉ  

2. ʅʘʣʠʯʠʝ ʫ ʧʘʮʠʝʥʪʘ ʩ ʪʷʞʝʣʳʤ ɸʉ, ʧʦʢʘʟʘ-

ʥʠʡ ʢ ʘʦʨʪʦʢʦʨʦʥʘʨʥʦʤʫ ʰʫʥʪʠʨʦʚʘʥʠʶ (ɸʂʐ) 

ʠʣʠ ʦʧʝʨʘʮʠʠ ʥʘ ʚʦʩʭʦʜʷʱʝʡ ʘʦʨʪʝ ʠʣʠ ʥʘ ʜʨʫʛʠʭ 

ʢʣʘʧʘʥʘʭ ʩʝʨʜʮʘ  

3. ʉʪʝʥʦʟ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʪʷʞʝʣʦʡ ʩʪʝ-

ʧʝʥʠ ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʘ-

ʪʦʣʦʛʠʯʝʩʢʠʤ ʥʘʛʨʫʟʦʯʥʳʤ ʪʝʩʪʦʤ 

4. ʊʷʞʝʣʳʡ ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʃɾ (ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ 

ʤʝʥʴʰʝ 50%)  

5.ʋʤʝʨʝʥʥʳʡ ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟ ʫ ʧʘʮʠʝʥʪʦʚ, 

ʧʦʜʣʝʞʘʱʠʭ ɸʂʐ ʠʣʠ ʦʧʝʨʘʮʠʠ ʥʘ ʘʦʨʪʝ ʣʠʙʦ ʥʘ 

ʜʨʫʛʠʭ ʢʣʘʧʘʥʘʭ ʩʝʨʜʮʘ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʥʜʦʚʘʩʢʫʣʷʨʥʦʝ ʚʤʝʰʘʪʝʣʴ-

ʩʪʚʦ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 2 ʤʝʪʦʜʘ, ʢʘʪʝʪʝʨʥʘʷ ʙʘʣ-

ʣʦʥʥʘʷ ʚʘʣʴʚʫʣʦʧʣʘʩʪʠʢʘ (ʂɺɸɹ),ʦʪʭʦʜʷʱʘʷ ʥʘ 

ʚʪʦʨʦʡ ʧʣʘʥ ʚʚʠʜʫ ʝʝ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʦʪ-

ʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ, ʠ ʪʨʘʥʩʢʘʪʝʪʝʨʥʘʷ 

ʠʤʧʣʘʥʪʘʮʠʷ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ (ʊʀɸʂ) ʠʣʠ 

transcatheter aortic valve implantation (TAVI), ʧʦʢʘ-

ʟʘʥʠʷ ʢ ʢʦʪʦʨʦʡ ʥʘʧʨʦʪʠʚ ʥʝʫʢʣʦʥʥʦ ʨʘʩʰʠʨʷʶʪʩʷ.  

ʂɹɸɺ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʘʣʣʠʘʪʠʚʥʦʡ 

ʦʧʝʨʘʮʠʠ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʂɸʉ, ʢʦʪʦʨʳʤ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʦ ʇɸʂ ʠʟ-ʟʘ ʚʳʨʘʞʝʥʥʦʡ ʩʦ-

ʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ. [2]  

ʇʦʢʘʟʘʥʠʷ ʜʣʷ ʪʨʘʥʩʢʘʪʝʪʝʨʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ (ʊʀɸʂ) ʠʣʠ transcatheter aortic 

valve implantation (TAVI ) 

1. ʊʷʞʝʣʳʡ ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 
ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʙʦʣʝʝ 

1 ʛʦʜʘ (ʩ ʫʯʝʪʦʤ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ), ʢʦ-

ʪʦʨrʤ ʧʦ ʦʮʝʥʢʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʢʦʤʘʥʜʳ, 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘ-

ʧʘʥʘ ʠ ʫ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʞʠʟʥʠ.  

2. ʊʷʞʝʣʳʡ ʩʠʤʧʪʦʤʥʳʡ ɸʉ, ʫ ʧʘʮʠʝʥʪʦʚ ʚʳ-
ʩʦʢʦʛʦ ʨʠʩʢʘ ʥʝ ʠʤʝʶʱʠʭ ʘʙʩʦʣʶʪʥʳʭ ʧʨʦʪʠʚʦʧʦ-

ʢʘʟʘʥʠʡ ʢ ʇɸʂ, ʥʦ ʫ ʢʦʪʦʨʳʭ ʊʀɸʂ ʧʨʠʟʥʘʥʘ ʤʝ-

ʪʦʜʦʤ ʚʳʙʦʨʘ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ. 

[2]  

ʇʨʦʪʝʟʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ ʥʘ ʢʣʘʧʘʥʘʭ ʩʝʨʜʮʘ , ʥʘʟʳʚʘʶʪʩʷ 

ʛʨʘʬʪʘʤʠ. ɺʳʜʝʣʷʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʛʨʘʬʪʳ ʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʝ ( ʢʩʝʥʦʛʨʘʬʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʪʢʘʥʝʡ 

ʩʚʠʥʝʡ, ʪʝʣʷʪ; ʛʦʤʦʛʨʘʬʪʳ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʯʝʣʦʚʝ-

ʯʝʩʢʠʭ ʪʢʘʥʝʡ (ʪʨʫʧʘ); ʘʫʪʦʛʨʘʬʪʳ ï ʚʟʷʪʳ ʫ ʩʘʤʦʛʦ 

ʧʘʮʠʝʥʪʘ). 

ʉ ʫʩʪʘʥʦʚʢʦʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ ʩʚʷʟʘʥ 

ʚʳʩʦʢʠʡ ʨʠʩʢ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʧʦʜʨʘʟʫʤʝ-

ʚʘʝʪ ʧʦʞʠʟʥʝʥʥʳʡ ʧʨʠʝʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʚ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʫ ʧʘʮʠʝʥʪʦʚ ʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ 

(ʩʪʘʨʰʝ 65 ʣʝʪ) ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʪʜʘʝʪʩʷ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʤ ʛʨʘʬʪʘʤ. ʆʜʥʘʢʦ, ʦʮʝʥʠʚʘʷ ʦʪʜʘʣʝʥʥʳʝ ʧʦʩʣʝ-

ʦʧʝʨʘʮʠʦʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʩʨʦʢʝ ʩʣʫʞʙʳ ʤʝʭʘʥʠ-

ʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʪʝʟʳ ʯʝʨʝʟ 8-10 ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʣʝʞʘʪ ʧʦ-

ʚʪʦʨʥʦʡ ʟʘʤʝʥʝ, ʚ ʩʚʷʟʠ ʩ ʚʪʦʨʠʯʥʦʡ ʢʘʣʴʮʠʥʘʮʠʝʡ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʧʣʘʥʪʘʮʠʷ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ ʩʦʧʨʷʞʝʥʘ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʨʘʟ-

ʚʠʪʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʚʘʣʴʚʫʣʠʪʘ ʠ ʵʥʜʦʢʘʨʜʠʪʘ.  

ʇʨʝʜʩʪʘʚʣʷʝʤ ʦʧʠʩʘʥʠʝ ʩʣʫʯʘʷ ʂɸʉ ʫ ʧʘʮʠ-

ʝʥʪʘ ʂɸʉ ʫ ʧʘʮʠʝʥʪʘ ʇ., 60 ʣʝʪ, ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ 

ʆʈʀʊ ɻʂɹ 1 ʠʤ. ʅ.ʀ.ʇʠʨʦʛʦʚʘ ʚ ʷʥʚʘʨʝ 2018 ʛ. ʀʟ 

ʘʥʘʤʥʝʟʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ: ʩʯʠʪʘʝʪ ʩʝʙʷ ʙʦʣʴʥʳʤ 

ʦʢʦʣʦ ʜʚʫʭ ʥʝʜʝʣʴ, ʢʦʛʜʘ ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʠʩʴ ʙʦʣʠ 

ʘʥʛʠʥʦʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʟʘ ʛʨʫʜʠʥʦʡ ʧʨʠ ʙʳʩʪʨʦʡ 

http://sosudinfo.ru/arterii-i-veny/tromby-v-sosudax/
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ʭʦʜʴʙʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʩʣʘʙʦʩʪʴʶ ʠ ʛʦʣʦʚʦ-

ʢʨʫʞʝʥʠʝʤ. ɿʘ ʦʯʝʨʝʜʥʳʤ ʘʥʛʠʥʦʟʥʳʤ ʧʨʠʩʪʫʧʦʤ 

ʧʦʩʣʝʜʦʚʘʣ ʵʧʠʟʦʜ ʩʠʥʢʦʧʝ, ʧʦʩʣʫʞʠʚʰʠʡ ʧʦʚʦʜʦʤ 

ʢ ʚʳʟʦʚʫ ʉʄʇ ʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ʩ ʥʘʧʨʘʚʠʪʝʣʴ-

ʥʳʤ ʜʠʘʛʥʦʟʦʤ: ʆʩʪʨʳʡ ʢʦʨʦʥʘʨʥʳʡ ʩʠʥʜʨʦʤ 

(ʆʂʉ). ɿʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʧʘʮʠʝʥʪ ʜʣʠʪʝʣʴ-

ʥʦʝ ʚʨʝʤʷ ʥʝ ʦʙʨʘʱʘʣʩʷ, ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʞʘʣʦʙ. ɸʨʪʝʨʠʘʣʴʥʫʶ ʛʠʧʝʨʪʝʥʟʠʶ, ʩʘ-

ʭʘʨʥʳʡ ʜʠʘʙʝʪ ʦʪʨʠʮʘʝʪ.  

ʇʨʠ ʦʩʤʦʪʨʝ: ʈʦʩʪ 178 ʩʤ. ɺʝʩ 80 ʢʛ. ʊʠʧ ʢʦʥ-

ʩʪʠʪʫʮʠʠ - ʥʦʨʤʦʩʪʝʥʠʯʝʩʢʠʡ. ʉʦʩʪʦʷʥʠʝ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʦʝ. ʂʦʞʥʳʝ ʧʦʢʨʦʚʳ ʦʙʳʯʥʦʡ ʦʢʨʘʩʢʠ, 

ʮʠʘʥʦʟʘ ʥʝʪ. ʇʝʨʠʬʝʨʠʯʝʩʢʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ 

ʥʝ ʫʚʝʣʠʯʝʥʳ. ʆʪʝʢʦʚ ʥʝʪ. ʏɼ 16 ʫʜ/ʤʠʥ. ɺ ʣʝʛʢʠʭ 

ʜʳʭʘʥʠʝ ʚʝʟʠʢʫʣʷʨʥʦʝ, ʭʨʠʧʳ ʥʝ ʚʳʩʣʫʰʠʚʘʶʪʩʷ. 

ʏʉʉ 70 ʫʜ/ʤʠʥ. ɸɼ 130/90 ʤʤ ʨʪ ʩʪ. ʊʦʥʳ ʩʝʨʜʮʘ 

ʷʩʥʳʝ, ʨʠʪʤ ʧʨʘʚʠʣʴʥʳʡ, ʛʨʫʙʳʡ ʩʠʩʪʦʣʠʯʝʩʢʠʡ 

ʰʫʤ ʥʘʜ ʘʦʨʪʦʡ, ʧʨʦʚʦʜʷʱʠʡʩʷ ʚʦ ʚʩʝ ʪʦʯʢʠ 

ʘʫʩʢʫʣʴʪʘʮʠʠ. ʗʟʳʢ ʚʣʘʞʥʳʡ, ʥʝ ʦʙʣʦʞʝʥ. ɾʠʚʦʪ 

ʥʝ ʫʚʝʣʠʯʝʥ, ʙʝʟʙʦʣʝʟʥʝʥʥʳʡ ʧʨʠ ʧʘʣʴʧʘʮʠʠ ʚʦ 

ʚʩʝʭ ʦʪʜʝʣʘʭ, ʩʠʤʧʪʦʤʦʚ ʨʘʟʜʨʘʞʝʥʠʷ ʙʨʶʰʠʥʳ 

ʥʝʪ. ʉʝʣʝʟʝʥʢʘ ʥʝ ʧʘʣʴʧʠʨʫʝʪʩʷ. ʈʘʟʤʝʨʳ ʧʝʯʝʥʠ ʚ 

ʥʦʨʤʝ. ʉʠʤʧʪʦʤ ʧʦʢʦʣʘʯʠʚʘʥʠʷ - ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʩ 

ʦʙʝʠʭ ʩʪʦʨʦʥ, ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ ʩʚʦʙʦʜʥʦʝ, ʥʝ ʫʯʘ-

ʱʝʥʥʦʝ, ʙʝʟʙʦʣʝʟʥʝʥʥʦʝ. ʉʪʫʣ ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ɹʳʣ ʚʳʩʪʘʚʣʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ: 

ʆʂʉ? 

ʇʦ ʣʘʙʦʨʘʪʦʨʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ: ʚ ʢʣʠʥʠʯʝ-

ʩʢʦʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠ, ʚ ʦʙʱʝʤ ʘʥʘʣʠʟʝ ʤʦʯʠ ð ʙʝʟ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. RW, HBs-ʘʥʪʠʛʝʥ, anti-

HCV, ʘʥʪʠʪʝʣʘ ʢ ɺʀʏ - ʦʪʨʠʮʘʪʝʣʴʥʳʝ. ʇʦʢʘʟʘʪʝʣʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ, ʢʦʘʛʫʣʦʛʨʘʤʤʳ ʚ 

ʧʨʝʜʝʣʘʭ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ. ʊʨʦʧʦʥʠʥ ʊ 

<0,010 ʥʛ/ʣ. 

ʇʨʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ: 

ʕʂɻ: ʨʠʪʤ ʩʠʥʫʩʦʚʳʡ. ʏʉʉ 66 ʫʜ/ʤʠʥ. ɺʦʣʴ-

ʪʘʞ ʜʦʩʪʘʪʦʯʥʳʡ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʦʩʴ ʩʝʨʜʮʘ ʦʪʢʣʦ-

ʥʝʥʘ ʚʣʝʚʦ. ʅʘ ʩʝʨʠʠ ʕʂɻ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʜʝʧʨʝʩ-

ʩʠʷ ʩʝʛʤʝʥʪʘ ST ʚ I,II ,aVF,V5-V6 ʦʪʚʝʜʝʥʠʷʭ ʥʘ 0,5 

ʤʤ, ʘ ʪʘʢʞʝ ʧʨʝʭʦʜʷʱʘʷ ʠʥʚʝʨʩʠʷ ʟʫʙʮʘ ʊ ʚ I,aVL 

V4-V5 ʦʪʚʝʜʝʥʠʷʭ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʟʘʙʦʣʝ-

ʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʣʠ ʙʦʣʠ ʟʘ ʛʨʫʜʠʥʦʡ ʩʞʠʤʘʶʱʝʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʢʫʧʠʨʫʶʱʠ-

ʝʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝ-

ʥʠʠ ʢʦʨʦʥʘʨʦʘʥʛʠʦʛʨʘʬʠʠ (ʂɸɻ), ʧʦ ʜʘʥʥʳʤ ʢʦʪʦ-

ʨʦʡ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʩʪʝʥʦʟʦʚ ʢʦʨʦʥʘʨ-

ʥʳʭ ʘʨʪʝʨʠʡ ʥʝ ʚʳʷʚʣʝʥʦ.  

ʇʦ ʜʘʥʥʳʤ ʕʭʦʂɻ:  

ʂʦʨʝʥʴ ʘʦʨʪʳ: 3,10 ʩʤ (N=4,13ʩʤ) ʫʧʣʦʪʥʝʥ. 

ɺʦʩʭʦʜʷʱʠʡ ʦʪʜʝʣ ʘʦʨʪʳ: 3,00 ʩʤ. ɸʦʨʪʘʣʴʥʳʡ ʢʣʘ-

ʧʘʥ: ʩʪʚʦʨʢʠ ʫʧʣʦʪʥʝʥʳ, ʢʘʣʴʮʠʥʠʨʦʚʘʥʳ, ʨʘʩʢʨʳ-

ʪʠʝ: 0,9 ʩʤĮ (NÓ1,5ʩʤĮ). ʃʝʚʦʝ ʧʨʝʜʩʝʨʜʠʝ: ʜʠʘʤʝʪʨ: 

4,4 (N Ò 4,0ʩʤ), ʦʙʲʸʤ: 79(N< 58ʤʣ), ʠʂʉʆ: 40 

(N<34ʤʣ/ʤĮ). ʈʘʟʤʝʨʳ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ: 

Á ʄɾʇ (ʜ): 1,4 ʩʤ, ɿʉ (ʜ): 1,4 ʩʤ (N Ò 1,0ʩʤ);  

Á ʂɼʈ: 5,3 (NÒ 5,9ʩʤ);  

Á ʂʉʈ: 3,7 (N Ò 3,8ʩʤ);  

Á ʠʄʄʃɾ: 163,4 (ʤʝʪʦʜ ASE: N Ò115ʛ/ʤĮ); 

ʀʆʊ: 0,53(<ʠʣʠ>0,42) 

ʆʙʲʝʤʳ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ: (ʤʝʪʦʜ mod. 

Simpson biplane)  

Á ʂɼʆ: 114 ʤʣ (N Ò 150ʤʣ;  

Á ʂʉʆ: 45 ʤʣ (N Ò 61ʤʣ);  

Á ʌɺ: 60 % (ʄ > 52%; ɾ Ó 54%) 

ʅʘʨʫʰʝʥʠʡ ʣʦʢʘʣʴʥʦʡ ʩʦʢʨʘʪʠʤʦʩʪʠ ʥʝ ʚʳʷʚ-

ʣʝʥʦ. 

ʉʪʚʦʨʢʠ ʤʠʪʨʘʣʴʥʦʛʦ ʠ ʤʠʪʨʘʣʴʥʦʛʦ ʢʦʣʴʮʘ 

ʢʣʘʧʘʥʘ ʥʝ ʢʘʣʴʮʠʥʠʨʦʚʘʥʳ. ʇʨʘʚʦʝ ʧʨʝʜʩʝʨʜʠʝ: 

ʧʣʦʱʘʜʴ: 21 ʩʤĮ (N Ò 18ʩʤĮ), ʦʙʲʸʤ: 62 ʤʣ, ʠʂʉʆ: 

31 (N<39ʤʣ/ʤĮ). ʇʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ: ʜʠʘʤʝʪʨ ʚʳʥʦ-

ʩʷʱʝʛʦ ʪʨʘʢʪʘ (PSAX): 3,2 ʩʤ (N Ò 3,5ʩʤ), ʙʘʟʘʣʴ-

ʥʳʡ ʜʠʘʤʝʪʨ: 3,8 ʩʤ (N Ò 4,2ʩʤ), ʪʦʣʱʠʥʘ ʩʚʦʙʦʜ-

ʥʦʡ ʩʪʝʥʢʠ: 0,4 ʩʤ (N Ò 0,5ʩʤ), TAPSE: 2,4 ʩʤ (N Ó 

1,7ʩʤ) 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʧʣʝʨʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ ʚʳ-

ʷʚʣʝʥ ʪʷʞʝʣʳʡ (Vmax=5.75 ʤ/ʩ, PG max-132 ʤʤ ʨʪ 

ʩʪ, PGmn-61 ʤʤ ʨʪ ʩʪ) ʩʪʝʥʦʟ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ.  

ɼʠʘʩʪʦʣʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ: 

ɽ/ʝ: 10 (N Ò 8), ɽ/ɸ: 0,93, ʉɼʃɸ: 24 ʤʤ ʨʪ ʩʪ.  

ɿʘʢʣʶʯʝʥʠʝ: ɸʦʨʪʘ ʫʧʣʦʪʥʝʥʘ, ʥʝ ʨʘʩʰʠʨʝʥʘ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʢʦʥʮʝʥʪʨʠʯʝʩʢʘʷ ʛʠʧʝʨʪʨʦʬʠʷ ʤʠʦ-

ʢʘʨʜʘ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʋʤʝʨʝʥʥʘʷ ʜʠʣʘʪʘʮʠʷ ʣʝ-

ʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ. ʊʷʞʝʣʳʡ ʩʪʝʥʦʟ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘ-

ʧʘʥʘ III  ʩʪʝʧʝʥʠ. ɺʳʨʘʞʝʥʥʳʡ ʢʘʣʴʮʠʥʦʟ ʩʪʚʦʨʦʢ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ.  

ɺʳʩʪʘʚʣʝʥ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ, ʩ ʫʯʝʪʦʤ: 

ʢʘʨʪʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ (ʩʪʝʥʦʢʘʨʜʠʷ, ʩʠʥʢʦʧʘʣʴʥʳʝ 

ʩʦʩʪʦʷʥʠʷ, ʛʨʫʙʳʡ ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʰʫʤ ʧʨʦʚʦʜʷ-

ʱʠʡʩʷ ʚʦ ʚʩʝ ʪʦʯʢʠ ʘʫʩʢʫʣʴʪʘʮʠʠ, ʩ ʤʘʢʩʠʤʫʤʦʤ 

ʥʘʜ ʘʦʨʪʦʡ), ʨʝʟʫʣʴʪʘʪʦʚ ʕʭʦʂɻ - ʪʷʞʝʣʳʡ ʩʪʝʥʦʟ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ III  ʩʪʝʧʝʥʠ ʩ ʚʳʨʘʞʝʥʥʳʤ 

ʢʘʣʴʮʠʥʦʟʦʤ ʩʪʚʦʨʦʢ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ  

ʂʘʣʴʮʠʥʠʨʦʚʘʥʥʳʡ ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟ ʪʷ-

ʞʝʣʦʡ ʩʪʝʧʝʥʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

(ʩʪʝʥʦʢʘʨʜʠʷ, ʩʠʥʢʦʧʝ). ʂʘʣʴʮʠʥʦʟ ʘʦʨʪʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ 4 ʩʪʝʧʝʥʠ. ʍʉʅ 1ʘ (I ʌʂ ʧʦ NYHA ) 

ʇʘʮʠʝʥʪ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥ ʢʘʨʜʠʦʭʠʨʫʨʛʦʤ: 

ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʜʝʥʘ ʦʪʢʨʳʪʘʷ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʦʧʝ-

ʨʘʮʠʷ ʧʦ ʧʨʦʪʝʟʠʨʦʚʘʥʠʶ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʪʝʟʦʤ SJM Trifecta 23ʤʤ. ʇʦʩʣʝ-

ʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʣ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ. 

ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʫ ʜʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʚ ʪʝʯʝʥʠʝ ʧʦ-

ʣʫʛʦʜʘ ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʥʝ ʦʪʤʝʯʝʥʦ.  

ʇʦʣʫʯʝʥʥʳʡ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦ ʤʘʪʝʨʠʘʣ ʘʦʨ-

ʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦ-

ʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʧʨʝʧʘ-

ʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪʦʤ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʟʘ 

ʩʯʝʪ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʩ ʥʘʨʫ-

ʰʝʥʥʦʡ ʘʨʭʠʪʝʢʪʦʥʠʢʦʡ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠ ʚ ʧʨʝʧʘ-

ʨʘʪʝ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʚʳʷʚʣʝʥʳ: ʨʝʟʢʘʷ ʜʝʬʦʨ-

ʤʘʮʠʷ ʩʪʚʦʨʦʢ ʠ ʢʨʫʧʥʳʝ ʧʝʪʨʠʬʠʢʘʪʳ ʩ ʷʚʣʝʥʠ-

ʷʤʠ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ, ʧʣʘʟʤʦʨʨʘʛʠʝʡ, ʚʳʨʘʞʝʥʥʳʡ 

ʩʢʣʝʨʦʟ ʠ ʢʘʣʴʮʠʥʦʟ ʟʘʩʣʦʥʢʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 

ʠ ʩʫʭʦʞʠʣʴʥʳʭ ʭʦʨʜ. ɺ ʧʨʠʣʝʞʘʱʝʡ ʪʢʘʥʠ ʢʣʘʧʘʥʘ 

ʥʘ ʬʦʥʝ ʚʳʨʘʞʝʥʥʦʛʦ ʛʠʘʣʠʥʦʟʘ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʦʙʠʣʴʥʳʝ ʢʣʝʪʦʯʥʳʝ ʠʥʬʠʣʴʪʨʘʪʳ ʠʟ ʣʠʤʬʦʠʜʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʤʘʢʨʦʬʘʛʦʚ, ʬʠʙʨʦʙʣʘʩʪʦʚ. 
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ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʜʠʘʛʥʦ-

ʩʪʠʢʠ ʂɸʉ ʦʩʪʘʸʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʕʭʦʂɻ. ʋʯʠʪʳʚʘʷ, 

ʯʪʦ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʩʪʦ ʦʩʪʘʸʪʩʷ ʙʝʩ-
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ʩʪʦʣʠʯʝʩʢʦʛʦ ʰʫʤʘ ʥʘʜ ʘʦʨʪʦʡ. ʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʂɸʉ ʦʩʪʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦ-

ʙʣʝʤʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ ʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
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ɸʥʦʪʘʮʽʷ 

ʂʦʣʦ ʦʩʽʙ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʬʦʥʽʘʪʨʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʫ ʥʘʰ ʯʘʩ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʊʘʢʽ ʣʶʜʠ ʧʝʨʝ-

ʙʫʚʘʶʪʴ ʫ ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʚʽʮʽ. ʎʝ ʧʦʪʨʝʙʫʻ ʧʦʰʫʢʫ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦ-

ʢʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʯʠʪʝʣʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʬʝʩʽʡʥʦʾ ʧʘʪʦʣʦʛʽʾ ʛʦʣʦʩʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ 

ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʜʦʟʦʶ ʰʫʤʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʛʦʣʦʩ ʚʯʠʪʝʣʷ ʪʘ ʧʘʪʦʣʦʛʽʻʶ ʛʦʣʦ-

ʩʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʋ ʜʦʩʣʽʜʞʝʥʽ ʚʟʷʣʠ ʫʯʘʪʴ 27 ʚʯʠʪʝʣʷ ʰʢʦʣʠ ʫ ʷʢʠʭ ʚʠʤʽʨʶʚʘʣʠ ʨʽʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ 

ʛʦʣʦʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʫʤʦʤʽʨʦʤ. ɼʦʟʫ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʛʦʣʦʩ ʚʯʠʪʝʣʷ, ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʪʘʥ-

ʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʟʘ ʰʫʤʫ, ʱʦ ʩʧʨʠʯʠʥʝʥʘ ʛʦʣʦʩʦʤ ʚʠʢʣʘ-

ʜʘʯʘ ʤʘʻ ʚʠʩʦʢʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʧʨʦʬʝʩʽʡʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ ʽ ʟ ʬʫʥʢʮʽʦʥʘʣʴ-

ʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ, ʘ ʜʦʟʫ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ 64,2Ñ0,7 ʜɹɸ ʤʦʞʥʘ ʦʨʽʻʥʪʦʚʥʦ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʙʝʟʧʝʯʥʫ (ʨʠʟʠʢ ʦʪʨʠʤʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ ʥʫʣʴʦʚʠʡ), ʙʣʠʟʴʢʦ 

64,4Ñ0,7 ʜɹɸ ʷʢ ʧʦʛʨʘʥʠʯʥʫ ʜʦʟʫ (ʨʠʟʠʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʠʩʬʦʥʽʡ ʩʢʣʘʜʘʻ 0,034), ʘ 65,2Ñ0,7 ʜɹɸ ʽ ʙʽʣʴʰʝ 

ʷʢ ʥʝʙʝʟʧʝʯʥʫ (ʨʠʟʠʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʠʩʬʦʥʽʡ ʩʢʣʘʜʘʻ 0,407). 

Abstract 

The circle of people who needs in phoniatric attention is constantly increasing in our time. Such people are 

in working age. This requires a search for new technologies aimed at preserving the high efficiency of the teacher 

and the prevention of professional pathology of the vocal apparatus. The goal of research was to determine the 

correlation relationship between the dose of noise caused by the teacher's voice and the pathology of the vocal 

apparatus. The research involved 27 school teachers who were measured the level of sound pressure of the voices 

by dint of the audio-noise meter. The dose of the sound pressure, which produced the teacher's voice, determined 

by standard methods. As a result of the research it was established that the noise dose caused by the teacher's voice 

has a high correlation relationship with the occupational disease of the vocal ligaments and with functional disor-

ders of the vocal ligaments, and the dose of the voice load up to 64,2Ñ0,7 dBA can be tentatively considered as 

safe (the risk of obtaining functional disorders of vocal ligaments is zero), about 64,4Ñ0,7 dBA as a limit dose (the 

risk of functional dysphonia is 0.034), and 65,2Ñ0,7 dBA and higher ï angerous (the risk of functional dysphonia 

is 0,407). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʦʣʦʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʦʟʘ ʰʫʤʫ, ʚʯʠʪʝʣʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʧʨʦʬʝʩʽʡʥʘ ʧʘʪʦ-

ʣʦʛʽʷ ʛʦʣʦʩʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʭʨʦʥʽʯʥʠʡ ʣʘʨʠʥʛʽʪ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʜʠʩʬʦʥʽʾ.  

Keywords: voice load, dose of noise, teachers of educational institutions, professional pathology of the vocal 

apparatus, chronic laryngitis, functional dysphonia. 

 

ɺʩʪʫʧ. ʂʦʣʦ ʦʩʽʙ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʬʦʥʽʘʪʨʠʯ-

ʥʦʾ ʜʦʧʦʤʦʛʠ ʫ ʥʘʰ ʯʘʩ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ [1, 

2]. 

ʃʶʜʠ ʟ ʧʨʦʙʣʝʤʘʤʠ ʛʦʣʦʩʫ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʨʘ-

ʮʝʟʜʘʪʥʦʤʫ ʚʽʮʽ (20ï60 ʨʦʢʽʚ), ʪʦʤʫ ʚʽʜʥʦʚʣʝʥʥʷ ʛʦ-

ʣʦʩʫ ʤʘʻ ʜʣʷ ʥʠʭ ʚʝʣʠʢʝ ʩʦʮʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ [3]. 

ʅʘʡʙʽʣʴʰʦʛʦ ʨʠʟʠʢʫ ʨʦʟʣʘʜʽʚ ʛʦʣʦʩʫ ʟʘʟʥʘʶʪʴ 

ʦʩʦʙʠ ʛʦʣʦʩʦʤʦʚʥʠʭ ʧʨʦʬʝʩʽʡ, ʷʢʽ ʥʝ ʚʦʣʦʜʽʶʪʴ ʥʘ-

ʚʠʯʢʘʤʠ ʧʨʘʚʠʣʴʥʦʾ ʛʦʣʦʩʦʧʦʜʘʯʽ [4].  

ʏʘʩʪʦʪʘ ʧʦʨʫʰʝʥʴ ʛʦʣʦʩʫ ʧʦʚôʷʟʘʥʘ ʟ ʦʙôʻʤʦʤ 

ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʪʠʞʥʝʚʦʛʦ 

ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠ-

ʱʝʥʥʷ ʚʽʜʩʦʪʢʫ ʦʩʽʙ ʟʽ ʰʚʠʜʢʦʶ ʩʪʦʤʣʶʚʘʥʽʩʪʶ ʛʦ-

ʣʦʩʫ: 42,3 % ʚʯʠʪʝʣʽʚ ʟ ʥʝʚʝʣʠʢʠʤ ʛʦʣʦʩʦʚʠʤ ʥʘʚʘ-

ʥʪʘʞʝʥʥʷʤ ʽ 70,6 % ʚʠʢʣʘʜʘʯʽʚ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʙʽ-

ʣʴʰʝ 40 ʛʦʜʠʥ, ʚ ʩʝʨʝʜʥʴʦʤʫ ï 53,3 % ʚʯʠʪʝʣʽʚ, ʱʦ 

ʦʙʩʪʝʞʫʚʘʣʠʩʴ [5]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʬʘʢʪʠʯʥʦʛʦ ʨʦʙʦʯʦʛʦ ʥʘʚʘ-

ʥʪʘʞʝʥʥʷ ʚʯʠʪʝʣʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷ ʨʝʞʠʤʫ 

ʾʭ ʧʨʘʮʽ ʪʘ ʚʽʜʧʦʯʠʥʢʫ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʪʠʞ-

ʥʝʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʽʜʩʫʪʥʦʩʪʽ ʨʝʛʣʘʤʝʥʪʘʮʽʾ ʧʦ-

ʟʘʫʨʦʯʥʦʾ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʦʙʤʝʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠ-
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ʭʽʜʥʠʭ ʜʥʽʚ. ʇʠʪʦʤʘ ʚʘʛʘ ʚʯʠʪʝʣʽʚ ʟ ʜʚʦʤʘ ʚʠʭʽʜ-

ʥʠʤʠ ʜʥʷʤʠ ʩʪʘʥʦʚʠʪʴ 29,8 %. ʆʢʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ 

ʫʯʙʦʚʦʛʦ ʧʨʦʮʝʩʫ (ʫʨʦʢʽʚ) ʚʯʠʪʝʣʴ ʥʝ ʟʘʚʞʜʠ ʤʘʻ 

ʯʘʩ ʥʘ ʚʽʜʧʦʯʠʥʦʢ ʽ ʚʞʠʚʘʥʥʷ ʾʞʽ. ʇʝʨʝʨʚʠ ʤʽʞ ʫʨʦ-

ʢʘʤʠ ʻ ʨʦʙʦʯʠʤ ʯʘʩʦʤ ʚʯʠʪʝʣʷ [6]. 

ɻʦʣʦʩʦʚʽ ʧʨʦʙʣʝʤʠ ʫ ʚʯʠʪʝʣʽʚ ʚʠʢʣʠʢʘʶʪʴ ʩʪʫ-

ʨʙʦʚʘʥʽʩʪʴ ʥʝ ʣʠʰʝ ʚ ʋʢʨʘʾʥʽ, ʘ ʡ ʽʥʰʠʭ ʢʨʘʾʥ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʢʣʘʜʘʯʽʚ ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ ʽʩʥʫʻ ʦʙʤʝ-

ʞʝʥʘ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʚʯʠʪʝʣʽʚ ʧʨʦ ʛʦʣʦʩʦʚʝ ʟʜʦ-

ʨʦʚôʷ, ʧʦʪʝʥʮʽʘʣʴʥʠʡ ʨʠʟʠʢ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʤʝʜʠ-

ʯʥʽ ʧʦʩʣʫʛʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʛʦʣʦʩʫ [7]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʝ ʚʠʱʝ ʟʘʟʥʘʯʝʥʝ ʚʠʤʘʛʘʻ ʚʽʜ 

ʥʘʫʢʦʚʮʽʚ ʧʦʰʫʢʫ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʷʤʦʚʘ-

ʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʯʠʪʝʣʷ 

ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʬʝʩʽʡʥʦʾ ʧʘʪʦʣʦʛʽʾ ʛʦʣʦʩʦʚʦʛʦ 

ʘʧʘʨʘʪʫ.  

ʄʝʪʘ. ɺʠʟʥʘʯʠʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʜʦ-

ʟʦʶ ʰʫʤʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʛʦʣʦʩ ʚʯʠʪʝʣʷ ʪʘ ʧʘʪʦʣʦ-

ʛʽʻʶ ʛʦʣʦʩʦʚʦʛʦ ʘʧʘʨʘʪʫ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʘ-

ʣʫʯʝʥʽ 27 ʦʩʽʙ ʞʽʥʦʯʦʾ ʩʪʘʪʽ ʟ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ 

42,1Ñ2,1 ʨʦʢʠ ʽ ʩʝʨʝʜʥʽʤ ʩʪʘʞʝʤ ʨʦʙʦʪʠ ʚ ʧʨʦʬʝʩʽʾ 

19,6Ñ2,2 ʨʦʢʠ. ɻʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ 20 ʦʩʽʙ ʚʽʜʧʦʚʽʜ-

ʥʦʛʦ ʚʽʢʫ ʪʘ ʩʪʘʞʫ, ʨʦʙʦʪʘ ʷʢʠʭ ʥʝ ʧʦʚôʷʟʘʥʘ ʟ ʛʦʣʦ-

ʩʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʥʘʫʢʦʚʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ, ʽʥ-

ʞʝʥʝʨʠ ʽ ʣʘʙʦʨʘʥʪʠ ɼʋ çʋʢʨʅɼɯʧʨʦʤʤʝʜè). ɺʠʤʽ-

ʨʶʚʘʥʥʷ ʨʽʚʥʷ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʛʦʣʦʩʫ ʚʠʢʣʘʜʘʯʘ 

ʧʨʦʚʦʜʠʣʦʩʴ ʰʫʤʦʤʽʨʦʤ çʆʢʪʘʚʘ 101-ɸè. ɼʦʟʫ ʟʚʫ-

ʢʦʚʦʛʦ ʪʠʩʢʫ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʛʦʣʦʩ ʚʯʠʪʝʣʷ, ʚʠʟʥʘ-

ʯʘʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ [1], 

Lcn = Lc+10log(ʊ/ʊ0) 

ʜʝ Lc ï ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʨʽʚʝʥʴ ʟʚʫʢʫ ʟʘ ʨʦʙʦʯʫ 

ʟʤʽʥʫ;  

ʊ ï ʩʪʘʞ; 

ʊ0= 1 ʨʽʢ.  

ɺ ʨʦʙʦʪʽ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʘʥʽ ʝʧʽʜʝ-

ʤʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʬʝʩʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦ-

ʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 
ʅʘ ʛʦʣʦʩʦʚʽ ʟʚôʷʟʢʠ ʚʯʠʪʝʣʷ ʚʧʣʠʚʘʻ ʢʦʤʧʣʝʢʩ ʬʘʢ-

ʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʩʘʤʝ ʨʦʟʤʽʨ ʘʫʜʠ-

ʪʦʨʽʾ, ʨʽʚʝʥʴ ʰʫʤʫ ʫ ʢʣʘʩʽ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ ʫ ʢʣʘʩʽ, ʥʘʷʚʥʽʩʪʴ ʧʠʣʫ ʪʘ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʫ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ, ʥʘʚʠʯʢʠ ʢʝʨʫʚʘʥʥʷ ʛʦʣʦʩʦʤ 

ʪʦʱʦ. ʍʨʦʥʦʤʝʪʨʘʞ ʪʨʠʚʘʣʦʩʪʽ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷ ʪʘ ʨʽʚʝʥʴ ʰʫʤʫ ʚ ʢʣʘʩʽ ʥʝ ʤʦʞʫʪʴ ʚʨʘʭʫ-

ʚʘʪʠ ʚʩʽ ʮʽ ʦʙʩʪʘʚʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʥʠʢʘʻ ʥʝʦʙ-

ʭʽʜʥʽʩʪʴ ʘʥʘʣʽʟʫ ʜʦʜʘʪʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʴ ʨʦʙʦʯʝ ʤʽʩʮʝ ʚʯʠʪʝʣʷ, ʘ ʩʘʤʝ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʟʠ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʬʫ-

ʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʣʦʩʦʚʦʛʦ ʘʧʘʨʘʪʫ ʚʯʠ-

ʪʝʣʷ.  

ɺʨʘʭʦʚʫʶʯʠ ʪʨʠʚʘʣʽʩʪʴ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ, ʷʢʝ ʢʦʣʠʚʘʚʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʽ ʩʪʘʞʫ 

ʚʯʠʪʝʣʷ ʚʽʜ 448,00Ñ36,77 ʜʦ 599,25Ñ77,60 ʭʚʠʣʠʥ ʥʘ 

ʪʠʞʜʝʥʴ, ʽ ʨʽʚʝʥʴ ʰʫʤʫ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʧʨʘʮʽʚ-

ʥʠʢʘ (60 ʜɹɸ), ʪʦ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʨʽʚʝʥʴ ʟʚʫʢʫ ʟʘ ʨʦ-

ʙʦʯʠʡ ʜʝʥʴ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ Lc=56,00Ñ1,00 ʜɹɸ, ʘ 

ʜʦʟʘ ʦʪʨʠʤʘʥʘ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʪʨʫʜʦʚʦʛʦ ʩʪʘʞʫ 

ʙʫʜʝ ʢʦʣʠʚʘʪʠʩʴ ʚʽʜ 58,5Ñ1,6 ʧʨʠ ʩʪʘʞʽ ʜʦ 30 ʨʦʢʽʚ 

ʜʦ 70,0Ñ0,00 ʧʨʠ ʩʪʘʞʽ ʨʦʙʦʪʠ 60 ʽ ʙʽʣʴʰʝ ʨʦʢʽʚ. ʊʘ-

ʢʠʤ ʯʠʥʦʤ, ʤʘʻ ʤʽʩʮʝ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʦʪʨʠʤʘʥʦʾ ʩʪʘʞʦʚʦʾ ʜʦʟʠ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʢʫ ʚʯʠʪʝʣʷ (ʪʘʙʣʠʮʽ 1).  

ʊʘʙʣʠʮʷ 1 

ʉʪʘʞʦʚʘ ʜʦʟʘ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʯʠʪʝʣʷ  

ʇʦʢʘʟʥʠʢ 

ɺ̔ ʢ ʚʯʠʪʝʣʷ, ʨʦʢʠ 

ɼʦ 30 30ï39 40ï49 50ï60 
60 ʽ ʙʽ-

ʣʴʰʝ 

ʉʝʨʝʜʥʽʡ ʩʪʘʞ ʟʘʭʚʦʨʶʚʘʥʥʷ 2,8Ñ1,4 13,3Ñ0,9 22,4Ñ1,5 34,5Ñ1,8 40 

ʆʪʨʠʤʘʥʘ ʩʪʘʞʦʚʘ ʜʦʟʘ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ, ʜɹɸ 
58,5Ñ1,6 65,2Ñ0,3 67,5Ñ0,2 69,3Ñ0,1 70,0Ñ0,00 

ʁʤʦʚʽʨʥʽʩʪʴ ʭʨʦʥʽʯʥʦʛʦ ʣʘʨʠʥʛʽʪʫ  

(ʂʨʠʚʠʡ ʈʽʛ) 
0,0 0,0014 0,0084 0,0197 0,0231 

 

ʂʦʨʝʣʷʮʽʷ ʤʽʞ ʩʪʘʞʦʚʦʶ ʜʦʟʦʶ ʛʦʣʦʩʦʚʦʛʦ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ ʽ ʡʤʦʚʽʨʥʽʩʪʶ ʟʘʭʚʦʨʽʪʠ ʥʘ ʭʨʦʥʽʯʥʠʡ 

ʣʘʨʠʥʛʽʪ ʤʘʻ ʚʠʩʦʢʫ ʢʦʨʝʣʷʮʽʶ (r=0,84; p=0,11; ʢʦ-

ʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ r2=70,6 %). ʉʠʣʘ ʟʚôʷʟʢʫ ʟʘ 

ʰʢʘʣʦʶ ʏʝʜʜʦʢʘ ï ʚʠʩʦʢʘ. ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʣʽʥʽʡʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ: ɸR=-0,1191+0,0019 ʜʦʟʘ ʛʦʣʦʩʦʚʦʛʦ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ (ʜʘʣʽ ï ɼɻʅ) ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʙʝʟʧʝ-

ʯʥʠʡ, ʧʦʛʨʘʥʠʯʥʠʡ ʪʘ ʥʝʙʝʟʧʝʯʥʠʡ ʩʪʘʞ.  

ɺʽʜʧʦʚʽʜʥʦ ʩʪʘʞʦʚʘ ʜʦʟʘ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ɼɻʅ) ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʩʪʘʞʫ ʩʢʣʘʜʘʻ ʜʦ 64,2Ñ0,7 

ʜɹɸ, ʜʣʷ ʧʦʛʨʘʥʠʯʥʦʛʦ ï 64,4Ñ0,7 ʜɹɸ, ʜʣʷ ʥʝʙʝʟ-

ʧʝʯʥʦʛʦ ʙʽʣʴʰʝ 65,2Ñ0,7 ʜɹɸ. ʗʢʱʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʩʪʘʞ ʭʚʦʨʠʭ ʥʘ ʧʨʦʬʝʩʽʡʥʠʡ ʭʨʦʥʽʯʥʠʡ ʣʘʨʠʥʛʽʪ 

ʚʯʠʪʝʣʽʚ ʤʽʩʪʘ ʂʨʠʚʦʛʦ ʈʦʛʫ, ʘ ʚʽʥ ʜʦʨʽʚʥʶʻ 

17,4Ñ0,8 ʨʦʢʽʚ, ʪʦ ʜʦʟʘ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ 

ʥʠʭ ʙʫʜʝ 67,4Ñ0,5 ʜɹɸ. ʊʦʙʪʦ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʩʪʘʞʫ. ʇʨʠ ʮʴʦʤʫ ʧʨʠ ʜʦʟʽ ʰʫʤʫ ʛʦ-

ʣʦʩʫ ʚʯʠʪʝʣʷ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʙʝʟʧʝʯʥʫ 64,2Ñ0,7 

ʜɹɸ ʨʠʟʠʢ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʛʦʣʦʩʦʚʠʭ 

ʟʚ'ʷʟʦʢ ʥʫʣʴʦʚʠʡ, ʜʣʷ ʧʦʛʨʘʥʠʯʥʦʾ ʜʦʟʠ ï 64,4Ñ0,7 

ʜɹɸ ʨʠʟʠʢ ʩʢʣʘʜʘʻ 0,0014, ʘ ʜʣʷ ʥʝʙʝʟʧʝʯʥʦʾ 

(65,2Ñ0,7 ʜɹɸ ʽ ʙʽʣʴʰʝ) ʪʘʢʠʡ ʨʠʟʠʢ ʚʠʱʠʡ ʚ 36,6 

ʨʘʟʠ ʪʘ ʩʪʘʥʦʚʠʪʴ 0,0512. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʙʝʟʧʝʯʥʠʡ ʪʝʨʤʽʥ ʛʦʣʦʩʦʚʦʛʦ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ. ʊʘʢ, ʷʢʱʦ ʫ ʚʯʠʪʝʣʷ ʨʽʚʝʥʴ ʰʫʤʫ ʡʦʛʦ 

ʛʦʣʦʩʫ 62 ʜɹɸ, ʘ ʛʦʣʦʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 107 ʭʚʠ-

ʣʠʥ ʚ ʜʝʥʴ, ʪʦ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʛʦʣʦʩʦ-

ʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʫʜʝ Lc=56,7 ʜɹɸ. ɼʣʷ ʩʧʨʦ-

ʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʙʝʟʧʝʯʥʠʡ ʪʝʨʤʽʥ ʤʦʞʥʘ ʦʮʽ-

ʥʠʪʠ ʟʘ ʪʘʙʣʠʮʝʶ 1. ɼʣʷ ʮʴʦʛʦ ʙʝʨʝʤʦ ʨʽʟʥʠʮʶ 

ʙʝʟʧʝʯʥʦʾ ʜʦʟʠ (64,2 ʜɹɸ) ʽ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʨʽʚʥʷ 

ʰʫʤʫ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (56,7 ʜɹɸ) ʦʪʨʠʤʫ-

ʻʤʦ 7,5 ʜɹɸ. ʊʝʧʝʨ ʟʘ ʪʘʙʣʠʮʝʶ ʚʠʟʥʘʯʘʻʤʦ ʙʝʟʧʝ-

ʯʥʠʡ ʩʪʘʞ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (

ʪʘʙʣʠʮʷ 2). 
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ʊʘʙʣʠʮʷ 2 

ɺʠʟʥʘʯʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʩʪʘʞʫ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʦʟʠ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ɼɻʅïLc ʜɹɸ 0 3 5 6 7 8 10 11 12 13 14 

ɹʝʟʧʝʯʥʠʡ ʩʪʘʞ, ʨʦʢʠ 1 2 3 4 5 8 10 12 15 20 25 

 

ɹʝʟʧʝʯʥʠʡ ʩʪʘʞ ʜʣʷ ʥʘʰʦʛʦ ʚʯʠʪʝʣʷ ʙʫʜʝ 6,5 

ʨʦʢʽʚ. ʗʢʱʦ ʟʘʤʽʩʪʴ ʙʝʟʧʝʯʥʦʾ ʜʦʟʠ ʧʦʩʪʘʚʠʪʠ ʧʦʛ-

ʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʪʦ ʦʪʨʠʤʘʻʤʦ ʜʦʧʫʩʪʠʤʠʡ ʩʪʘʞ. 

ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ 7,1 ʨʦʢʠ. ʊʘʢʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦ-

ʪʨʽʙʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʦʤ.  

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʦʮʽʥʢʘ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ 

ʜʦʟʠ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʜʘʣʽ ï ɼɻʅ) ʧʨʠ ʬʫ-

ʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʥʷʭ ʛʦʣʦʩʫ. ɼʣʷ ʧʨʘʮʽʚʥʠʢʽʚ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʙʫʣʘ ʨʦʟʨʘʭʦʚʘʥʘ ʩʪʘʞʦʚʘ ɼɻʅ. 

ʇʨʠ ʧʦʛʣʠʙʣʝʥʦʤʫ ʦʛʣʷʜʽ ʫ ʯʘʩʪʠʥʠ ʧʨʘʮʽʚʥʠʢʽʚ ʦʩ-

ʥʦʚʥʦʾ ʛʨʫʧʠ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʚ ʛʦʣʦʩʦʚʠʭ ʟʚôʷʟ-

ʢʘʭ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʬʫʥ-

ʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ ʚ ʟʘʣʝʞ-

ʥʦʩʪʽ ʚʽʜ ʜʦʟʠ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʪʘʙʣʠʮʷ 

3). 

ʊʘʙʣʠʮʷ 3 

ʈʠʟʠʢ ʨʦʟʚʠʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ ʚ ʟʘʣʝʞʥʦʩʪʽ  

ʚʽʜ ʜʦʟʠ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  

 
ɼʦʟʘ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜɹɸ 

60,9 64,0 65,7 67,0 68,0 68,8 69,4 

ʈʠʟʠʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʣʦʩʦʚʠʭ 

ʟʚ'ʷʟʦʢ 
0,000 0,034 0,069 0,069 0,069 0,069 0,172 

 

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʚ ʱʦ ʧʨʠ ʜʦʟʽ ʰʫʤʫ 

ʛʦʣʦʩʫ ʚʯʠʪʝʣʷ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʙʝʟʧʝʯʥʫ 64,2Ñ0,7 

ʜɹɸ ʨʠʟʠʢ ʦʪʨʠʤʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ ʛʦ-

ʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ ʥʫʣʴʦʚʠʡ, ʜʣʷ ʧʦʛʨʘʥʠʯʥʦʾ ʜʦʟʠ ï 

64,4Ñ0,7 ʜɹɸ ʨʠʟʠʢ ʩʢʣʘʜʘʻ 0,034, ʘ ʜʣʷ ʥʝʙʝʟʧʝʯʥʦʾ 

(65,2Ñ0,7 ʜɹɸ ʽ ʙʽʣʴʰʝ) ï 0,407. ɿʚ'ʷʟʦʢ ʨʠʟʠʢʫ ʬʫ-

ʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ ʟ ʜʦʟʦʶ 

ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʩʦʢʠʡ. ʊʘʢ, ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ r=0,784 (p=0,047). ʉʠʣʘ ʟʚôʷʟʢʫ ʟʘ ʰʢʘʣʦʶ 

ʏʝʜʜʦʢʘ ï ʚʠʩʦʢʘ. ʈʽʚʥʷʥʥʷ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ɸR=-

0,8647+0,01408 ɼɻʅ. ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ 

r2=0,615 (61,5 % ʜʠʩʧʝʨʩʽʾ).  

ʉʝʨʝʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʣʦʩʦʚʠʭ 

ʟʚ'ʷʟʦʢ ʧʨʠ ʣʘʨʠʥʛʦʩʢʦʧʽʾ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʙʫʣʠ ʚʠ-

ʷʚʣʝʥʽ ʛʽʧʝʨ- ̔  ʛʽʧʦʪʦʥʫʩ. ʊʘʢ, ʧʨʠ ʩʪʘʞʽ ʨʦʙʦʪʠ 13,5 

ʨʦʢʽʚ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʤʘʶʪʴ ʤʽʩʮʝ ʛʽʧʝʨʪʦʥʫʩʥʽ ʟʤʽʥʠ ʫ ʛʦʣʦʩʦʚʦʤʫ ʘʧʘ-

ʨʘʪʽ, ʘ ʧʨʠ ʩʪʘʞʽ ï 21,4 ʥʘʷʚʥʽ ʛʽʧʦʪʦʥʫʩʥʽ ʟʤʽʥʠ. 

ʇʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʛʦʣʦʩʫ ʪʘ ʟʤʽʥʘ ʡʦʛʦ ʪʝʤʙʨʫ 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʨʠ ʩʪʘʞʽ ʨʦʙʦʪʠ 13,8 ʨʦʢʽʚ. ʇʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʤʝʜʠʯʥʠʭ ʦʛʣʷʜʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʧʝʨʽʦʜ ʤʽʞ ʛʽʧʦʪʦʥʫʩʥʠʤʠ ʪʘ ʛʽʧʝʨʪʦʥʫʩʥʠʤʠ 

ʟʤʽʥʘʤʠ ʫ ʛʦʣʦʩʦʚʠʭ ʩʢʣʘʜʢʘʭ ʫ ʚʯʠʪʝʣʽʚ ʜʦʩʠʪʴ ʢʦ-

ʨʦʪʢʠʡ ï ʪʘʢ ʛʽʧʦʪʦʥʫʩ ʤʦʞʝ ʨʦʟʚʠʥʫʪʠʩʴ ʚʞʝ ʯʝʨʝʟ 

ʨʽʢ ʚʽʜ ʧʦʷʚʠ ʛʽʧʝʨʪʦʥʫʩʫ (ʪʘʙʣʠʮʷ 4). 

ʊʘʙʣʠʮʷ 4 

ʉʪʘʞ ʧʦʯʘʪʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ 

ʇʦʢʘʟʥʠʢ 

ɺʠʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ 

ɻʽʧʝʨʪʦʥʫʩ 

XÑm 

ʇʦʨʫʰʝʥʷ ʩʪʨʫʢʪʫʨʠ ʛʦʣʦʩʫ, 

ʟʤʽʥʘ ʪʝʤʙʨʫ, ʚʪʦʤʘ XÑm 

ɻʽʧʦʪʦʥʫʩ 

XÑm 

ɼʦʟʘ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 67,4Ñ1,1 67,5Ñ1,1 68,7Ñ0,7 

ɼʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ  65,3-68,9 65,4-68,9 67,3-69,8 

ʉʪʘʞ ʧʦʯʘʪʢʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ, ʨʦʢʠ 13,48 13,8 21,4 

ʉʝʨʝʜʥʽʡ ʩʪʘʞ ʟʘ ʜʘʥʠʤʠ ʤʝʜʦʛʣʷʜʫ ʚ 

ʦʜʥʦʤʫ ʽʟ ʣʽʮʝʾʚ ʤʽʩʪʘ 

17,3Ñ2,8 

(ʉɯ*:11,7-

22,9) 

- 

29,6Ñ4,0 

(ʉɯ:21,6-

37,6) 

*ʉɯ ï ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ, ʈ=95 %. 

 

ʆʮʽʥʢʘ ʩʪʘʞʫ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʜʦ-

ʟʦʶ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʢʘʟʘʣʘ, ʱʦ ʟʤʽʥʠ 

ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʛʽʧʝʨʪʦʥʫʩʫ ʟʚ'ʷʟʦʢ ʜʘʣʽ ʡʜʫʪʴ ʧʦʨʫ-

ʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʛʦʣʦʩʫ, ʟʤʽʥʘ ʪʝʤʙʨʫ, ʚʪʦʤʣʶʚʘ-

ʥʽʩʪʴ ʪʦʱʦ ʽ ʣʠʰʝ ʯʝʨʝʟ ʚʽʩʽʤ ʨʦʢʽʚ ʧʦʯʠʥʘʶʪʴʩʷ 

ʟʤʽʥʠ ʛʽʧʦʪʦʥʫʩʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, 

ʱʦ ʯʝʨʝʟ 2,4 ʨʦʢʠ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʧʦʨʫʰʝʥʥʷ ʩʪʨʫʢ-

ʪʫʨʠ ʛʦʣʦʩʫ ʫ ʜʝʷʢʠʭ ʙʽʣʴʰ ʚʨʘʟʣʠʚʠʭ ʦʩʽʙ ʤʦʞʝ ʨʦ-

ʟʚʠʥʫʪʠʩʴ ʧʨʦʬʝʩʽʡʥʠʡ ʭʨʦʥʽʯʥʠʡ ʣʘʨʠʥʛʽʪ. ʎʽ ʨʦʟ-

ʨʘʭʫʥʢʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥ-

ʥʷʤʠ ʧʨʠ ʧʦʛʣʠʙʣʝʥʦʤʫ ʦʛʣʷʜʽ ʚʯʠʪʝʣʽʚ. ʉʝʨʝʜʥʽʡ 

ʩʪʘʞ ʚʯʠʪʝʣʽʚ, ʱʦ ʤʘʶʪʴ ʛʽʧʝʨʪʦʥʫʩʥʽ ʟʚôʷʟʢʠ ï ʽ ʪʽ 

ʱʦ ʤʘʶʪʴ ʛʽʧʦʪʦʥʫʩʥʽ ʟʚôʷʟʢʠ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʽʜʨʽ-

ʟʥʷʶʪʴʩʷ ʚʽʜ ʨʦʟʨʘʭʦʚʘʥʠʭ ʪʝʨʤʽʥʽʚ. ʊʦʙʪʦ ʾʭ ʥʠʞʥʽ 

ʛʨʘʥʠʮʽ ʟʙʽʛʘʶʪʴʩʷ ʟ ʥʘʜʽʡʥʽʩʪʶ 95 %. ʊʘʢʠʡ ʘʥʘʣʽʟ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʨʠ ʦʮʽʥʮʽ ʨʠʟʠʢʽʚ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʠʭ ʜʠʩʬʦʥʽʡ. 

ɺʠʩʥʦʚʢʠ. 1. ʇʨʦʙʣʝʤʘ ʩʪʘʥʫ ʛʦʣʦʩʦʚʦʛʦ ʘʧʘ-

ʨʘʪʫ ʫ ʚʯʠʪʝʣʽʚ ʚʠʢʣʠʢʘʻ ʩʪʫʨʙʦʚʘʥʽʩʪʴ ʥʝ ʣʠʰʝ ʚ 

ʋʢʨʘʾʥʽ, ʘ ʡ ʚ ʽʥʰʠʭ ʢʨʘʾʥ. ʊʘʢ, ʻʚʨʦʧʝʡʩʴʢʽ ʥʘʫʢʦ-

ʚʮʽ ʚʽʜʤʽʯʘʶʪʴ ʦʙʤʝʞʝʥʫ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʚʯʠʪʝ-

ʣʽʚ ʧʨʦ ʛʦʣʦʩʦʚʝ ʟʜʦʨʦʚôʷ, ʧʦʪʝʥʮʽʘʣʴʥʠʡ ʨʠʟʠʢ ʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʤʝʜʠʯʥʽ ʧʦʩʣʫʛʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦ-

ʙʣʝʤ ʛʦʣʦʩʫ. 

2. ɼʦʟʘ ʰʫʤʫ, ʱʦ ʩʧʨʠʯʠʥʝʥʘ ʛʦʣʦʩʦʤ ʚʠʢʣʘ-

ʜʘʯʘ ʤʘʻ ʚʠʩʦʢʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʧʨʦʬʝʩʽʡ-

ʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ ʽ ʽʟ ʬʫʥʢʮʽʦ-

ʥʘʣʴʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʛʦʣʦʩʦʚʠʭ ʟʚ'ʷʟʦʢ ʽ ʤʦʞʝ 
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ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʮʽʥʢʠ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ ʚʯʠʪʝʣʽʚ ʩʝʨʝʜʥʽʭ ʰʢʽʣ ʧʨʠ ʦʮʽʥʮʽ ʫʤʦʚ ʾʭ 

ʧʨʘʮʽ, ʘ ʪʘʢʦʞ ʧʨʠ ʦʮʽʥʮʽ ʽ ʫʧʨʘʚʣʽʥʥʽ ʨʠʟʠʢʘʤʠ 

ʰʢʦʜʠ ʾʭ ʟʜʦʨʦʚôʶ.  

3. ɼʦʟʫ ʛʦʣʦʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ 64,2Ñ0,7 

ʜɹɸ ʤʦʞʥʘ ʦʨʽʻʥʪʦʚʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʙʝʟʧʝʯʥʫ (ʨʠ-

ʟʠʢ ʦʪʨʠʤʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʨʫʰʝʥʥʷ ʛʦʣʦʩʦʚʠʭ 

ʟʚ'ʷʟʦʢ ʥʫʣʴʦʚʠʡ), ʙʣʠʟʴʢʦ 64,4Ñ0,7 ʜɹɸ ʷʢ ʧʦʛʨʘ-

ʥʠʯʥʫ ʜʦʟʫ (ʨʠʟʠʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʠʩʬʦʥʽʡ ʩʢʣʘ-

ʜʘʻ 0,034), ʘ ʙʽʣʴʰʝ 65,2Ñ0,7 ʜɹɸ, ʷʢ ʥʝʙʝʟʧʝʯʥʫ 

(ʨʠʟʠʢ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʠʩʬʦʥʽʡ ʩʢʣʘʜʘʻ 0,407). 

4. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʢʨʠʚʘʶʪʴ ʧʝʨʩʧʝ-

ʢʪʠʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘ-

ʭʦʜʽʚ ʢʝʨʫʚʘʥʥʷ ʨʠʟʠʢʦʤ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝ-

ʞʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚʯʠʪʝʣʷ ʪʘ ʧʨʦʬʽʣʘʢ-

ʪʠʢʠ ʧʨʦʬʝʩʽʡʥʦʾ ʧʘʪʦʣʦʛʽʾ ʛʦʣʦʩʦʚʦʛʦ ʘʧʘʨʘʪʫ. 
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Abstract 

An important role in the development of diabetic neurodegenerative changes in the brain play a breach ad-

renergic signaling influences not only neurons, but also on the development of microvascular brain microangiop-

athies, the result of which is hypoxia and neuronal death. In the article the features of the content of catecholamines 

in the brain structures of rats under reperfusion-ischemic damage and against the background of diabetes. 

Keywords: catecholamines, diabetes, ischemia-reperfusion 

 

One of the primary causes of neurodegenerative 

changes in the brain in diabetes is the change in the 

functional activity of the signaling systems of the brain, 

the regulation of which is carried out according to clas-

sical views, insulin, insulin-like growth factor 1 and 

leptin, as well as activation of the glutamatergical sys-

tem of the brain [1, 2]. However, recently there has 

been a lot of work on the important role in the develop-

ment of neurodegenerative processes under conditions 

of diabetes malfunctioning in the system of signaling 

cascades regulated by biogenic amines - serotonin, do-

pamine and norepinephrine [2-5]. An important role in 

the development of diabetic neurodegenerative changes 

in the brain play a disturbance of signal adrenergic ef-

fects not only on the neurons, but also on the cerebral 

microsomes with the development of microangiopa-

thies, which results in hypoxia and death of neurons. 

Violations of the functional state of catecholaminergic 

systems of the brain were also detected in its ischemic-

reperfusion damage [2,6], however, due to the compli-

cation of diabetes with ischemia-reperfusion of the 

brain, there are no such studies that led to this study. 

Purpose and methods of research: The violation of 

the functional state of the prooxidant and antioxidant 

systems of the brain was also detected in its ischemic-

reperfusion injury [6], but in the context of complica-

tion of diabetes with ischemia-reperfusion of the brain, 

there are no such studies that led to this study. The 

study was conducted on nonlinear laboratory male rats, 

five months old. Diabetes mellitus was modeled by sin-

gle intraperitoneal administration of streptozotocin 

(Sigma, Aldrich, USA) in two-month-old rats at a dose 

of 60 mg / kg body weight [7, 8]. Ischemic-reperfusion 

injury was carried out by 1-hour minute clipping of the 

common carotid arteries. The definition of monoam-

ines was carried out by the Falk-Oumena method [2] in 
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the modification A.Yu. Budantseva For this, the brain 

was quickly removed in the cold, fixed in liquid nitro-

gen. Cryostatum sections were made, they were lyo-

philically dried at a vacuum of 0.66 x 10-5 -10-6 kPa. 

The dried sections were treated with paraform pairs, af-

ter which measure the intensity of the fluorescence of 

catecholamines by means of a luminescent microscope 

ML-4 with a microfotometric nozzle FMEL-1A. We 

conducted 50 measurements in each drug in the studied 

structures and 50 background measurements, calculat-

ing the difference between the obtained indices. The in-

tensity of the fluorescence of monoamines was ex-

pressed in conditional units.  

 
Fig. 1 

Effect of diabetes mellitus and carotid ischemia-reperfusion on the intensity of fluorescence of catecholamines 

(conditional units) in the nuclei of the striar group of the septum (M Ñ m; n = 10, n1 = 50) 

Notes: the reliability of changes compared with the indicators: p - in the control; p1 - for diabetes; n - number 

of animals; n1- number of frames  

 

The data presented in Fig. 1 to 5 describe the effect 

of 20-minute carotid ischemia with one hour reperfu-

sion on the intensity of fluorescence of catecholamines 

in individual nuclei of the limbic-hypothalamic com-

plex of rats with diabetes mellitus. 

The simulation of a 20-minute ischemia with a 

subsequent one-hour reperfusion led to a total reduction 

in the fluorescence intensity of catecholamines in the 

nuclei of all investigated brain structures. 

 
Fig. 2  

Effect of diabetes mellitus and carotid ischemia-reperfusion on the intensity of fluorescence of catecholamines 

(conditional units) in the nuclei of the reticular group of the septum (M Ñ m) 

Notes: the reliability of changes compared with the indicators: p - in the control; p1 - for diabetes; n - number 

of animals; n1- number of frames  
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In particular, this reduction was 62, 44, 45, 26, 38, 

and 36% for dorsal, lateral, medial, adjacent nuclei, 

kernels of the terminal strip and diagonal bone marrow 

segments; 97, 22, 24, 27, 34% for the paraventricular, 

preopticomedial, reoptocolatherial, arcuate and ventro-

medial nuclei of the hypothalamus; 32, 31, 29, 19% for 

corticomedial, central, basolateral nuclei and the nu-

cleus of the terminal strip of the tonsil complex. 

 
 

Fig. 3  

Effect of diabetes mellitus and carotid ischemia-reperfusion on the intensity of fluorescence of catecholamines 

(conditional units) in the nuclei of the anterior hypothalamus of rats (M Ñ m; n = 10, n1 = 50) 

Notes: the reliability of changes compared with the indicators: p - in the control; p1 - for diabetes; n - number 

of animals; n1- number of frames  

 

In rats with three months of diabetes mellitus, an 

increase in the fluorescence intensity of catecholamines 

was detected in 8 out of 15 examined nuclei: in the dor-

sal, lateral, medial, adjacent cortical segments of the 

brain (26, 23, 36, 28% respectively); paraventricular, 

preopticomedial, ventromedial nuclei of the hypothala-

mus (at 12, 13, 39%, respectively); corticomedial and 

central nuclei of the tonsil-like brain complex (41 and 

16%). The exception was the nucleus of the reticular 

group of the septum of the brain - the bed of the termi-

nal strip and the diagonal ligament, as well as the pre-

optic-lateral and arcuate nuclei of the preoptic-hypotha-

lamic group and the basalateral nucleus and nucleus of 

the terminal strip of the tonsil of the brain. 

According to our data, the bilateral 20-minute ca-

rotid ischemia with one-hour reperfusion in control rats 

reduces the level of catecholamines in all investigated 

limbic-hypothalamic structures. It should be noted that 

the degree of decrease did not depend on the investi-

gated structure, but differed significantly for individual 

nuclei. In general, our results are consistent with other 

researchers, according to which brain ischemia, irre-

spective of the mode of modeling, causes significant 

changes in the content of catecholamines in the entire 

brain, as well as in its separate structures. According to 

our data, in the brain of three-month-old diabetic rats, 

an increase in the content of catecholamines (as com-

pared with control) in 9 out of 15 examined nuclei was 

observed. The lack of changes in catecholaminergic 

systems of these nuclei may indicate their lesser vulner-

ability to those metabolic and autoimmune changes that 

are accompanied by the progression of type 1 diabetes 

mellitus and is consistent with the literature data on the 

regional features of the reaction of brain catechola-

mines to diabetes mellitus. Defeats of vessels in various 

organs, including the brain, appear in the first weeks of 

experimental models of diabetes [7], and in patients - 

even at the stage of pre-diabetes [8,9]. Therefore, pre-

vention or reduction of manifestations of macro- and 

microangiopathy is practically the most promising di-

rection of struggle against the development of numer-

ous complications of diabetes mellitus. 

Conclusions 1. In control rats, ischemia-reperfu-

sion of the brain reduces the level of catecholamines in 

all investigated brain structures. 2. In the brain of three-

month-old diabetic rats, an increase in the content of 

catecholamines was found (compared to control) in 9 

out of 15 examined nuclei. 3. The reaction of catechol-

amines of the investigated brain structures in diabetic 

rats with carotid ischemia-reperfusion is weaker and 

more limited than in animals without diabetes (found in 

only 8 out of 15 examined nuclei). 
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ɸʥʥʦʪʘʮʠʷ 

ʋ 30 ʧʘʮʠʝʥʪʦʢ ʩ ʩʠʥʜʨʦʤʦʤ ʜʠʩʧʣʘʟʠʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ɼʉʊ) ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʫʛʣʝʚʦʜ-

ʥʦʛʦ ʦʙʤʝʥʘ, ʛʦʨʤʦʥʘʣʴʥʳʡ ʠ ʪʠʨʝʦʠʜʥʳʡ ʩʪʘʪʫʩ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʩʫʣʠʥʘ, C-ʧʝʧʪʠʜʘ, 
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ʧʦʣʦʚʳʭ ʠ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ. ʆʜʥʘʢʦ ʫ ʨʷʜʘ ʙʦʣʴʥʳʭ ʙʳʣʠ ʦʙʥʘ-

ʨʫʞʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʪʠʨʝʦʠʜʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨ-

ʤʦʥʘ (ʊʊɻ), ʨʘʩʮʝʥʠʚʘʝʤʦʛʦ ʢʘʢ ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ ʛʠʧʦʪʠʨʝʦʟ. 

Abstract 

30 patients suffered from dysplasia of connective tissue were examined for quotients of carbohydrate metab-

olism, hormonal and thyroidal status. Average range of insulin concentration, C-peptide, thyroxin and thyrotropin 

(TSH), sex hormones meet the age rate. However, some patients showed functional disturbance of thyroidal status 

as an increase in TSH level. It may be diagnosed as subclinical hypothyroidism.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʥʜʨʦʤ ʜʠʩʧʣʘʟʠʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʪʠʨʦʢʩʠʥ, ʊʊɻ, ʠʥʩʫʣʠʥ, C-ʧʝʧʪʠʜ, ʠʥ-

ʜʝʢʩ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ HOMA-IR, ʛʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ. 

Keywords: syndrome of dysplasia of connective tissue, thyroxin, TSH, insulin, C-peptide, HOMA-IR, hor-

monal status. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜ ʪʝʨʤʠʥʦʤ çʜʠʩʧʣʘʟʠʷ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠè (ɼʉʊ) ʧʦʥʠʤʘʶʪ ʥʘʨʫʰʝ-

ʥʠʝ ʨʘʟʚʠʪʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʉʊ) ʚ ʵʤʙʨʠʦ-

ʥʘʣʴʥʦʤ ʠ ʧʦʩʪʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʘʭ, ʛʝʥʝʪʠʯʝʩʢʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ 

ʜʝʬʝʢʪʘʤʠ ʚʦʣʦʢʥʠʩʪʳʭ ʩʪʨʫʢʪʫʨ ʠ ʦʩʥʦʚʥʦʛʦ ʚʝ-

ʱʝʩʪʚʘ ʉʊ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʨʘʩʩʪʨʦʡʩʪʚʫ ʛʦʤʝʦʩʪʘʟʘ 

ʥʘ ʪʢʘʥʝʚʦʤ, ʦʨʛʘʥʥʦʤ ʠ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʷʭ ʚ 

ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ ʤʦʨʬʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝ-

ʥʠʡ ʚʠʩʮʝʨʘʣʴʥʳʭ ʠ ʣʦʢʦʤʦʪʦʨʥʳʭ ʦʨʛʘʥʦʚ ʩ ʧʨʦ-

ʛʨʝʜʠʝʥʪʥʳʤ ʪʝʯʝʥʠʝʤ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʬʘʨʤʘʢʦ-

ʢʠʥʝʪʠʢʠ ʠ ʬʘʨʤʘʢʦʜʠʥʘʤʠʢʠ [1; 2].  

ʇʨʦʙʣʝʤʘ ɼʉʊ ʚʳʟʳʚʘʝʪ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʨʘʯʝʡ-ʧʨʘʢʪʠʢʦʚ ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʚʳʷʚʣʷʝʤʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦ-

ʛʠʝʡ [3; 4]. ʏʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʩʠʥʜʨʦʤʘ ɼʉʊ ʜʦ-

ʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ ʦʪ 26 ʜʦ 80 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ [4; 5]. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɻ. ʀ. 

ʅʝʯʘʝʚʦʡ ʠ ʩʦʘʚʪ., ʦʪ 74 ʜʦ 85% ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʟʥʘʢʠ ɼʉʊ [4]. 

ɼʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦ 

ɼʉʊ ʨʘʟʥʦʨʝʯʠʚʳ [1; 2; 3; 4; 6]. ʈʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ɼʉʊ ʠʤʝʝʪ ʧʦʣʦʚʦʟ-

ʨʘʩʪʥʳʝ ʨʘʟʣʠʯʠʷ [1]. ʇʦ ʩʘʤʳʤ ʩʢʨʦʤʥʳʤ ʦʮʝʥʢʘʤ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ɼʉʊ, ʧʦ ʤʝʥʴʰʝʡ 

ʤʝʨʝ, ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʦʩʥʦʚ-

ʥʳʭ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ [4]. 

ʉʣʦʞʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʥʜʨʦʤʘ ɼʉʊ ʦʙʫ-

ʩʣʦʚʣʝʥʘ ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʢʨʠʪʝʨʠʝʚ ʠ ʪʝʨʤʠʥʦʣʦʛʠʠ. ɼʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʥʝ 

ʦʧʨʝʜʝʣʝʥʦ ʤʝʩʪʦ ɼʉʊ ʚ ʄʂɹ-10. ʉʠʥʜʨʦʤʳ ɼʉʊ 

(ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʠ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ) 

ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʘʭ ʠ ʨʫʙʨʠʢʘʭ ʄʂɹ-10. 

McKusick V.A. ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦ-

ʣʝʟʥʝʡ ʯʝʣʦʚʝʢʘ çOn-line Mendelian Inheritance In 

Manè (OMIM) ʚʳʜʝʣʠʣ ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʘʥʠʮʫ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʉʊ [9]. 

ʇʨʦʜʦʣʞʘʶʪʩʷ ʧʦʧʳʪʢʠ ʫʩʪʘʥʦʚʠʪʴ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʜʠʩʧʣʘʟʠʠ [6]. 

ɸ.ʀ.ʄʘʨʪʳʥʦʚ ʠ ʩʦʘʚʪ. (1996) ʪʘʢʦʚʳʤʠ ʩʯʠʪʘʶʪ 

10 ʧʨʠʟʥʘʢʦʚ: ʘʩʪʝʥʠʯʝʩʢʘʷ ʢʦʥʩʪʠʪʫʮʠʷ, ʧʦʚʳʰʝʥ-

ʥʘʷ ʨʘʩʪʷʞʠʤʦʩʪʴ ʢʦʞʠ, ʤʠʦʧʠʷ, ʚʦʨʦʥʢʦʦʙʨʘʟʥʘʷ 

ʜʝʬʦʨʤʘʮʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʩʢʦʣʠʦʟ, ʧʨʠʟʥʘʢ ʟʘ-

ʧʷʩʪʴʷ, ʧʨʠʟʥʘʢ ʙʦʣʴʰʦʛʦ ʧʘʣʴʮʘ, ʧʨʦʜʦʣʴʥʦʝ ʠ ʧʦ-

ʧʝʨʝʯʥʦʝ ʧʣʦʩʢʦʩʪʦʧʠʝ, ʩʠʥʜʨʦʤ ʛʠʧʝʨʤʦʙʠʣʴʥʦ-

ʩʪʠ ʩʫʩʪʘʚʦʚ [3]. 

ʐʠʨʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ɼʉʊ ʩʨʝʜʠ ʣʠʮ 

ʧʨʠʟʳʚʥʦʛʦ, ʜʝʪʦʨʦʜʥʦʛʦ, ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʥʝ ʪʦʣʴʢʦ ʚ ʤʝʜʠʮʠʥʩʢʦʤ, ʥʦ ʠ ʚ ʩʦʮʠʘʣʴʥʦʤ ʧʣʘʥʝ 

[7]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʢʘʟʘʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʤʝʜʠʢʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ ʩ ɼʉʊ ʤʦ-

ʞʝʪ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʟʜʦʨʦʚʴʝ-ʩʙʝʨʝʛʘʶʱʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʥʘʤ ʚʩʪʨʝʪʠʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʠʟʫʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʛʦʨʤʦ-

ʥʘʣʴʥʦʛʦ ʠ ʪʠʨʝʦʠʜʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ 

ʩ ʩʠʥʜʨʦʤʦʤ ʜʠʩʧʣʘʟʠʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ 30 ʤʦʣʦ-

ʜʳʭ ʞʝʥʱʠʥ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ï 25,27Ñ1,03 ʛʦʜʘ) ʩ 

ʩʠʥʜʨʦʤʦʤ ʜʠʩʧʣʘʟʠʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʠʥʩʫʣʠʥʘ, ʉ-ʧʝʧʪʠʜʘ, ʪʠʨʝʦ-

ʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (ʊʊɻ) ʠ ʩʚʦʙʦʜʥʦʛʦ ʊ4 (ʉʊ4) ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʠʤʤʫ-

ʥʦʭʝʤʠʣʶʤʠʥʝʩʮʝʥʮʠʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠ-

ʟʘʪʦʨʝ IMMULITE 2000. ʀʥʜʝʢʩ ʠʥʩʫʣʠʥʦʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ HOMA-IR ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʬʦʨʤʫʣʝ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ D.Matthews (1985) [8]. ʆʧʨʝʜʝʣʝʥʠʝ 

ʫʨʦʚʥʷ ʬʦʣʣʠʢʫʣʦʩʪʠʤʫʣʠʨʫʶʱʝʛʦ (ʌʉɻ), ʣʶʪʝʠ-

ʥʠʟʠʨʫʶʱʝʛʦ (ʃɻ) ʛʦʨʤʦʥʦʚ, ʧʨʦʣʘʢʪʠʥʘ ʠ ʪʝʩʪʦ-

ʩʪʝʨʦʥʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 5-7 ʜʝʥʴ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ 

ʮʠʢʣʘ ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ IMMULITE 2000. ɺʩʝʤ 

ʧʘʮʠʝʥʪʢʘʤ ʧʨʦʚʦʜʠʣʦʩʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʝ (ʋɿʀ) ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʥʘ ʩʢʘʥʝʨʝ 

çAloka-4000è, ʘ ʪʘʢʞʝ ʪʝʩʪ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʣʝ-

ʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. ɺ 

ʥʘʯʘʣʝ ʥʘʙʣʶʜʝʥʠʷ ʚʩʝ ʧʘʮʠʝʥʪʢʠ ʙʳʣʠ ʢʦʥʩʫʣʴʪʠ-

ʨʦʚʘʥʳ ʛʠʥʝʢʦʣʦʛʦʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʚʳʨʘʞʝʥ-

ʥʳʭ ʚ ʚʠʜʝ MÑm, ʧʨʦʚʦʜʠʣʘʩʴ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦ-

ʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t-

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. ɺʳʯʠʩʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ 

ñMicrosoft Excel 2003è. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨ-

ʥʳʤʠ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p <0,05.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʩʙʦʨʝ ʘʥʘʤʥʝʟʘ ʫ 

ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʫʙʲʝʢʪʠʚʥʳʭ ʞʘʣʦʙ ʩʦ ʩʪʦ-

ʨʦʥʳ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʘ 

ʪʘʢʞʝ ʥʘ ʥʘʨʫʰʝʥʠʷ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʥʝ 

ʙʳʣʦ. ʇʦ ʜʘʥʥʳʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʥʘʰʠʭ ʧʘʮʠʝʥʪʦʢ ʢʘʢʠʭ-
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ʣʠʙʦ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʞʝʣʝʟʳ ʪʘʢʞʝ ʥʝ ʫʩʪʘ-

ʥʦʚʣʝʥʦ. ʀʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʩʦʩʪʘ-

ʚʠʣ, ʚ ʩʨʝʜʥʝʤ, 19,6Ñ0,4 ʛ/ʤ2. 

ʋʨʦʚʝʥʴ ʊʊɻ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘ-

ʚʠʣ 2,14Ñ0,18 ʤʢʄʝ/ʤʣ (ʧʨʠ ʥʦʨʤʝ 0,4-4 ʤʢʄʝ/ʤʣ). 

ɺ 3 ʩʣʫʯʘʷʭ (10% ʦʪ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ) ʥʘʙʣʶ-

ʜʘʣʩʷ ʩʜʚʠʛ ʧʦʢʘʟʘʪʝʣʝʡ ʊʊɻ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ 

(ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 4,56 ʤʢʄʝ/ʤʣ), 

ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʤʦʞʥʦ ʨʘʩʮʝʥʠʪʴ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʛʠʧʦʪʠʨʝʦʟʘ.  

ʊʠʨʝʦʠʜʥʳʝ ʛʦʨʤʦʥʳ ï ʚʘʞʥʳʝ ʨʝʛʫʣʷʪʦʨʳ 

ʙʝʣʢʦʚʦʛʦ ʦʙʤʝʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʚ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ, ʛʜʝ ʦʥʠ ʫʩʢʦʨʷʶʪ ʢʘʢ ʩʠʥʪʝʟ, ʪʘʢ ʠ 

ʢʘʪʘʙʦʣʠʟʤ ʙʝʣʢʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʠʧʦʪʠʨʝʦʟ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʤ ʘʟʦʪʠʩʪʳʤ ʙʘʣʘʥʩʦʤ ʠ ʥʘʢʦʧʣʝʥʠʝʤ 

ʚ ʉʊ ʧʨʦʪʝʦʛʣʠʢʘʥʦʚ, ʧʨʠʯʝʤ ʨʘʟʚʠʚʘʶʪʩʷ ʟʘ-

ʜʝʨʞʢʘ ʠʭ ʢʘʪʘʙʦʣʠʟʤʘ, ʛʠʧʝʨʘʤʠʥʘʮʠʜʝʤʠʷ ʠ ʩʣʠ-

ʟʠʩʪʳʝ ʦʪʝʢʠ. ʇʦ ʜʘʥʥʳʤ ʏʫʨʠʣʦʚʘ ʃ.ʇ. (2007) ʧʨʠ 

ʨʘʥʥʝʤ ʛʠʧʦʪʠʨʝʦʟʝ ʪʦʨʤʦʟʠʪʩʷ ʘʢʩʠʘʣʴʥʳʡ ʨʦʩʪ 

ʪʝʣʘ. ʊʠʨʝʦʠʜʥʳʝ ʛʦʨʤʦʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʉʊ 

ʫʛʥʝʪʘʶʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʢʫ ʭʦʥʜʨʦʮʠʪʦʚ, ʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʠʥʪʝʟʫ 

ʚ ʢʦʩʪʷʭ ʢʦʣʣʘʛʝʥʘ I ʪʠʧʘ ʠ ʦʩʪʝʦʢʘʣʴʮʠʥʘ. ɼʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʪʠʨʝʦʠʜʥʳʝ ʛʦʨʤʦʥʳ ʪʦʨʤʦʟʷʪ ʩʠʥʪʝʟ 

ʬʠʙʨʦʙʣʘʩʪʘʤʠ ʢʦʞʠ ʛʣʠʢʦʟʘʤʠʥʦʛʣʠʢʘʥʦʚ ʠ ʢʦʣ-

ʣʘʛʝʥʘ, ʚ ʠʭ ʦʪʩʫʪʩʪʚʠʝ in vitro ʠ in vivo ʦʥ ʘʢʪʠʚʠ-

ʨʫʝʪʩʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʨʘʟʚʠʪʠʝ ʤʠʢʩʝʜʝʤʳ (ɹʝʣʘʷ 

ɾ.ɽ., 2006). 

ʉʦʜʝʨʞʘʥʠʝ ʉT4 ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 11,90-

18,70 ʧʤʦʣʴ/ʣ (ʧʨʠ ʥʦʨʤʝ 11,50-22,70 ʧʤʦʣʴ/ʣ), ʠ 

ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 15,21Ñ0,43 ʧʤʦʣʴ/ʣ, ʪ.ʝ. ʥʝ ʧʨʝ-

ʚʳʰʘʣʦ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ.  

ʋ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʩ ɼʉʊ ʫʨʦʚʝʥʴ ʠʥʩʫʣʠʥʘ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʦʧʦʩʪʘʚʠʤ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝ-

ʣʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ - 5,74Ñ1,14 ʤʢʄʝ/ʤʣ 

(ʧʨʠ ʥʦʨʤʝ 2-29 ʤʢʄʝ/ʤʣ). ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʉ-ʧʝʧ-

ʪʠʜʘ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʪʘʢʞʝ ʥʝ ʚʳʭʦʜʠʣ ʟʘ ʧʨʝʜʝʣʳ 

ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ - 587,65Ñ79,68 ʧʤʦʣʴ/ʣ (ʧʨʠ 

ʥʦʨʤʝ: 298-2350 ʧʤʦʣʴ/ʣ).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʣʝ-

ʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ, ʫʨʦʚʝʥʴ ʛʣʠʢʝʤʠʠ ʫ ʚʩʝʭ ʧʘ-

ʮʠʝʥʪʦʢ ʥʝ ʧʨʝʚʳʰʘʣ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ - ʙʘʟʘʣʴʥʘʷ ʛʣʠʢʝʤʠʷ ʩʦ-

ʩʪʘʚʣʷʣʘ 4,06Ñ0,11 ʤʤʦʣʴ/ʣ (ʧʨʠ ʥʦʨʤʝ 3,30-5,50 

ʤʤʦʣʴ/ʣ). ʏʝʨʝʟ 2 ʯʘʩʘ ʧʦʩʣʝ ʫʛʣʝʚʦʜʥʦʡ ʥʘʛʨʫʟʢʠ 

ʫʨʦʚʝʥʴ ʛʣʠʢʝʤʠʠ ʩʦʩʪʘʚʣʷʣ 5,71Ñ0,13 ʤʤʦʣʴ/ʣ 

(ʧʨʠ ʥʦʨʤʝ ʜʦ 7,80 ʤʤʦʣʴ/ʣ). ʈʘʩʯʝʪʥʳʡ ʠʥʜʝʢʩ ʠʥ-

ʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʦʩʪʘʚʠʣ, ʚ ʩʨʝʜʥʝʤ 

0,99Ñ0,17 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ (Ò2, 77 ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ). 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʧʨʠʯʠʥ, ʚʳʟʳ-

ʚʘʶʱʠʭ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʜʝʬʠ-

ʮʠʪ ʤʘʛʥʠʷ, ʨʦʣʴ ʢʦʪʦʨʦʛʦ ʚ ʛʝʥʝʟʝ ɼʉʊ ʥʝ ʚʳʟʳ-

ʚʘʝʪ ʩʦʤʥʝʥʠʡ. ɹʦʣʝʝ ʪʦʛʦ, ʜʝʬʠʮʠʪ ʤʘʛʥʠʷ ʧʨʝʧʷʪ-

ʩʪʚʫʝʪ ʢʘʢ ʠʥʩʫʣʠʥʦʚʦʡ ʩʝʢʨʝʮʠʠ, ʪʘʢ ʠ 

ʥʦʨʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʥʩʫʣʠʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʥ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ (ʐʠ-

ʣʦʚ ɸ.ʄ., 2010). ɺ ʮʝʣʦʤ ʵʪʠ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʫʶʪ 

"ʧʦʨʦʯʥʳʡ ʢʨʫʛ", ʚ ʢʦʪʦʨʦʤ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨ-

ʞʘʥʠʷ ʤʘʛʥʠʷ ʬʦʨʤʠʨʫʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ʠʥʩʫ-

ʣʠʥʫ, ʘ ʪʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʩʣʘʙʣʷʝʪ ʟʘʭʚʘʪ ʤʘʛʥʠʷ 

ʚ ʪʢʘʥʷʭ. ʊʘʢʞʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʝʬʠʮʠʪ ʤʘʛʥʠʷ ʧʦ-

ʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʥʘʨʫʰʝʥʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ 

ʛʣʶʢʦʟʝ, ʪʘʢ ʢʘʢ ʠʦʥʳ ʤʘʛʥʠʷ ʫʣʫʯʰʘʶʪ ʠʥʩʫʣʠʥʦ-

ʟʘʚʠʩʠʤʫʶ ʫʪʠʣʠʟʘʮʠʶ ʛʣʶʢʦʟʳ (Diaz R., 1998). 

ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʠʤʝʝʪ ʚʘʞ-

ʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʧʣʘʥʝ ʦʮʝʥʢʠ ʧʦʣʦ-

ʚʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʣʠʮ ʩ ɼʉʊ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʘʨʫʰʝ-

ʥʠʡ ʤʝʥʩʪʨʫʘʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ 

ʘʙʦʨʪʦʚ, ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʠʩʢʣʶʯʝʥʠʷ ʵʥʜʦ-

ʢʨʠʥʥʦʛʦ ʙʝʩʧʣʦʜʠʷ ʫ ʞʝʥʱʠʥ ʜʝʪʦʨʦʜʥʦʛʦ ʚʦʟ-

ʨʘʩʪʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʌʉɻ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʦʩʪʘʚʠʣʦ ʚ 

ʩʨʝʜʥʝʤ 8,67Ñ2,92 ʤʄɽ/ʣ, ʃɻ ï 8,16Ñ1,15 ʤʄɽ/ʤʣ, 

ʧʨʦʣʘʢʪʠʥʘ ï 246,89Ñ32,38 ʤʄE/ʣ ʠ ʪʝʩʪʦʩʪʝʨʦʥʘ ï 

1,61Ñ0,27 ʥʤʦʣʴ/ʣ, ʯʪʦ ʥʝ ʚʳʭʦʜʠʣʦ ʟʘ ʧʨʝʜʝʣʳ ʨʝ-

ʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʌʉɻ ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʟʨʝʚʘʥʠʝ ʬʦʣʣʠʢʫʣʦʚ ʷʠʯ-

ʥʠʢʦʚ ʠ ʫʩʠʣʠʚʘʝʪ ʩʝʢʨʝʮʠʶ ʵʩʪʨʦʛʝʥʦʚ ʚ ʷʠʯʥʠ-

ʢʘʭ, ʫ ʤʫʞʯʠʥ ʛʦʨʤʦʥ ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʪʝʨʩʪʠʮʠʘʣʴ-

ʥʳʝ ʢʣʝʪʢʠ ʧʦʣʦʚʳʭ ʞʝʣʝʟ ʠ ʩʧʝʨʤʘʪʦʛʝʥʝʟ. ʃɻ ʩʚʷ-

ʟʳʚʘʝʪʩʷ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʧʨʦʛʝʩʪʝʨʦʥʘ ʢʣʝʪʢʘʤʠ ʞʝʣʪʳʭ ʪʝʣ ʚ ʷʠʯʥʠʢʘʭ 

ʠ ʪʝʩʪʦʩʪʝʨʦʥʘ ʢʣʝʪʢʘʤʠ ʃʝʡʜʠʛʘ ʚ ʷʠʯʢʘʭ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʤʠʤʦ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʜʦʢʘʟʘʥʘ ʟʥʘʯʠ-

ʤʦʩʪʴ ʧʨʦʣʘʢʪʠʥʘ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʵʥʜʦʢʨʠʥʦʣʦ-

ʛʠʠ ʯʝʣʦʚʝʢʘ, ʠʟʫʯʝʥʳ ʤʝʭʘʥʠʟʤʳ ʛʠʧʝʨʧʨʦʣʘʢʪʠ-

ʥʝʤʠʠ. ʇʦ ʜʘʥʥʳʤ ʇʦʪʝʤʢʠʥʘ ɺ.ɺ. (1997) ʚʳʩʦʢʠʝ 

ʫʨʦʚʥʠ ʧʨʦʣʘʢʪʠʥʘ ʧʦʜʘʚʣʷʶʪ ʩʪʝʨʦʠʜʦʛʝʥʝʟ ʠ ʩʝʢ-

ʨʝʮʠʶ ʃɻ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʥʦʚʫʣʷʮʠʠ ʠ ʘʤʝʥʦʨʝʝ, 

ʧʨʠʯʝʤ ʭʘʨʘʢʪʝʨ ʥʘʨʫʰʝʥʠʷ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩʦ ʩʪʝʧʝʥʴʶ ʛʠʧʝʨʧʨʦʣʘʢʪʠʥʝ-

ʤʠʠ: ʯʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ ʧʨʦʣʘʢʪʠʥʘ, ʪʝʤ ʪʷʞʝʣʝʝ 

ʥʘʨʫʰʝʥʠʷ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ï ʦʪ ʨʝʛʫʣʷʨʥʦʛʦ 

ʮʠʢʣʘ ʜʦ ʘʤʝʥʦʨʝʠ. ʇʨʦʣʘʢʪʠʥ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʨʝ-

ʧʨʦʜʫʢʪʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʚʝʥʪʨʦʤʝʜʠʘʣʴʥʦʤ ʷʜʨʝ ʛʠʧʦ-

ʪʘʣʘʤʫʩʘ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʩʝʢʩʫʘʣʴʥʦʝ ʧʦʚʝʜʝ-

ʥʠʝ, ʦʙʥʘʨʫʞʝʥʳ ʨʝʮʝʧʪʦʨʳ ʧʨʦʣʘʢʪʠʥʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʦʣʘʢʪʠʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʤʘʪʝʨʠʥ-

ʩʢʦʛʦ ʠʥʩʪʠʥʢʪʘ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʜʠʪʝʣʴʩʢʠʝ ʨʝʘʢ-

ʮʠʠ (Pease K., 1997). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʠʥʪʝʟʝ ʠ ʤʝʪʘʙʦʣʠʟʤʝ ʉʊ ʨʦʣʴ 

ʧʦʣʦʚʳʭ ʩʪʝʨʦʠʜʦʚ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʤʘ. ʊʝʩʪʦʩʪʝʨʦʥ 

ʩʪʠʤʫʣʠʨʫʝʪ ʬʠʙʨʦʙʣʘʩʪʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʫʩʢʦʨʷʝʪ 

ʨʦʩʪ ʉʊ. ɺʝʨʦʷʪʥʦ, ʧʦʵʪʦʤʫ ʧʨʠ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ ʫ 

ʜʝʚʫʰʝʢ ʩʣʘʙʦʩʪʴ ʉʊ ʥʝ ʩʪʦʣʴ ʚʳʨʘʞʝʥʘ. ʕʩʪʨʦ-

ʛʝʥʳ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʪʫʯʥʳʭ ʢʣʝʪʦʢ, ʵʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʪʝʯʥʦʩʪʠ ʉʊ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʢʩʩʫ-

ʜʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʞʝʥʩʢʠʭ ʧʦʣʦ-

ʚʳʭ ʛʦʨʤʦʥʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʩʦʟʨʝ-

ʚʘʥʠʝ ʬʠʙʨʦʙʣʘʩʪʦʚ ʠ ʨʘʟʨʫʰʝʥʠʝ ʯʘʩʪʠ ʢʣʝʪʦʢ, 

ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʢʦʣʣʘ-

ʛʝʥʘ. (ʂʫʣʠʢʦʚ ɸ.ʄ., ʄʝʜʚʝʜʝʚ ɺ. ʇ., 2000) ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʵʩʪʨʦʛʝʥʳ ʠ ʪʝʩʪʦʩʪʝʨʦʥ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟ-

ʚʠʪʠʝ ʚʪʦʨʠʯʥʳʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ, ʧʫʙʝʨʪʘʪʥʦʝ 

ʫʩʢʦʨʝʥʠʝ ʨʦʩʪʘ ʠ ʟʘʢʨʳʪʠʝ ʵʧʠʬʠʟʘʨʥʳʭ ʟʦʥ ʨʦʩʪʘ 

ʜʣʠʥʥʳʭ ʢʦʩʪʝʡ. 

ʇʦ ʜʘʥʥʳʤ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʲʝʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʥʘʰʠʭ ʧʘʮʠʝʥʪʦʢ ʩʦ-

ʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 11,32Ñ0,27 ʩʤ3, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʝ (ʥʝ ʙʦʣʝʝ 18 ʩʤ3 ʫ ʞʝʥʱʠʥ 18 ʣʝʪ 
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ʠ ʩʪʘʨʰʝ ʧʦ ʜʘʥʥʳʤ ɺʆɿ). ʄʳ ʥʝ ʚʳʷʚʠʣʠ ʦʯʘʛʦ-

ʚʳʭ ʠʣʠ ʜʠʬʬʫʟʥʳʭ ʧʦʨʘʞʝʥʠʡ ʧʘʨʝʥʭʠʤʳ ʱʠʪʦ-

ʚʠʜʥʦʡ ʞʝʣʝʟʳ ʫ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦ-

ʣʷʶʪ ʩʜʝʣʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʫ 

ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʩ ʩʠʥʜʨʦʤʦʤ ʜʠʩʧʣʘʟʠʠ ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʦʡ ʪʢʘʥʠ ʦʪʩʫʪʩʪʚʫʶʪ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʥʘʨʫʰʝʥʠʷ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʠ 

ʪʠʨʝʦʠʜʥʦʛʦ ʩʪʘʪʫʩʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʣʴʪʨʘʟʚʫʢʦ-

ʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʦʯʘʛʦʚʳʭ ʠʣʠ 

ʜʠʬʬʫʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʘʨʝʥʭʠʤʳ ʱʠʪʦʚʠʜʥʦʡ ʞʝ-

ʣʝʟʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫ 10% ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥ-

ʪʦʢ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ, ʢʦʪʦʨʦʝ, ʚʝʨʦʷʪʥʦ, 

ʩʣʝʜʫʝʪ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʩʫʙʢʣʠʥʠʯʝ-

ʩʢʦʛʦ ʛʠʧʦʪʠʨʝʦʟʘ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝ-

ʥʠʷ ʪʠʨʝʦʠʜʥʦʛʦ ʦʙʤʝʥʘ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʮʠ-

ʝʥʪʦʚ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʚʩʝʭ ʞʝʥʱʠʥ ʜʝʪʦʨʦʜ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ 

ʜʠʩʧʣʘʟʠʝʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʩ ʫʯʝʪʦʤ ʜʦʢʘ-

ʟʘʥʥʦʡ ʨʦʣʠ ʧʦʩʣʝʜʥʝʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʞʝʥʩʢʦʛʦ 

ʙʝʩʧʣʦʜʠʷ. 
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Abstract 

An important factor in combining osteoarthritis and arterial hypertension is that the treatment of the first 

disease in many cases leads to the progression of another. And in the presence of excess body weight, hormones 

and cytokines, which form an adipose tissue, interact at the level of neuronal systems, causing hyperactivation of 

sympathetic activity, an increase in the level of arterial pressure. Daily monitoring of blood pressure is the only 

non-invasive method of blood pressure over the course of the day. Consequently, in patients with a combined 

course of arterial hypertension and osteoarthritis, a more significant increase in the mean daily blood pressure 

values is observed, which may be due to a number of causes. On the basis of analysis of changes in the indicators 

of daily blood pressure monitoring, it was found that with a comorbid flow of arterial hypertension and osteoar-

thritis, significantly higher average daily values of systolic blood pressure and diastolic blood pressure are regis-

tered, its variation increases, with all of these changes progressing with an increase in the body mass index.  

Keywords: arterial hypertension, obesity, osteoarthritis, daily monitoring of blood pressure, body mass in-

dex.  

 

Introduction.  An important factor in the combi-

nation of osteoarthritis (OA) and arterial hypertension 

(AG) is that treatment of the first disease in many cases 

results in the progression of another. Thus, it has been 

shown that the majority of nonselective NSAIDs 

(NSAIDs) are capable of causing an increase in blood 

pressure due to a violation of the synthesis of a natural 

vasolitatin - prostacyclin - in daylight hours [4, 18]. In 

contrast, the selective representatives of the group - 

rofecoxib, nabumeton - did not cause significant 

mailto:omim@gdb.org
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changes in blood pressure in daylight, however, caused 

a significant increase at night, which led to the leveling 

of the physiological daily variation [1, 20]. An in-

creased risk of developing myocardial infarction was 

also observed in patients taking selective inhibitors of 

cyclooxygenase-2 (celecoxib) and some non-selective 

NSAIDs (ibuprofen, diclofenac) [8]. For excess body 

weight, hormones and cytokines, which form fatty tis-

sue, interact at the level of neuronal systems, causing 

hyperactivation of sympathetic activity, increase in the 

level of arterial pressure. The positive correlation is 

confirmed for leptin, and the negative for adiponectin 

[7, 16, 26]. Daily blood pressure monitoring (DMAT) 

during the day and longer can vykorystovuvatsya not 

only for diagnosis and monitoring the effectiveness of 

treatment of hypertension, but also to study the effects 

on blood pressure of different stress, diet, alcohol, 

smoking, physical activity, concomitant drug therapy 

and available comorbid pathology [2]. This is the only 

non-invasive method of examination that allows you to: 

get information about the level and fluctuations of 

blood pressure during the day, during sleep and wak-

ing; to identify patients with nocturnal hypertension, in 

which there is an increased risk of damage to target or-

gans [4]; to assess the adequacy of lowering blood pres-

sure between doses of regular doses of medicinal prod-

uct [3]; to control the absence of excessive reduction of 

blood pressure at the peak of the drug or insufficient 

reduction before the next dose [12]; Detect patients 

with low or high variability of blood pressure (insuffi-

cient or excessive decrease at night) [15] and to decide 

on the selection and appointment of a hypotensive drug 

[9].  

The aim of the study. Thus, it was interesting to 

trace how the daily rhythm of blood pressure changes 

in patients with hypertension and OA depending on the 

presence of excess body weight.  

Materials and methods. Thus, in order to study 

the features of daily changes in blood pressure in con-

ditions of combined flow of hypertension and OA de-

pending on the presence of excess body weight, we an-

alyzed the results of DMAT, which was performed for 

65 patients with isolated AG (group I, n = 35) and hy-

pertension associated with OA (group II, n = 30). De-

pending on the size of the BMI, the patients in both 

groups were divided into two subgroups: IA (n = 17) 

and ɯɯɸ (n-18) - persons with BMI <25 kg / m2; IB (n 

= 15) and IIB (n = 15) - patients with BMI> 25 kg / m2.  

Research results and their discussion. A group 

analysis of DMAT results in patients with hypertension 

and OA showed that the average daily systolic blood 

pressure (SAT) was significantly higher in patients in 

group II (161.34Ñ5.24 mm Hg) compared with group I 

(148.26Ñ3.82) mm Hg, p <0.05). A similar pattern was 

noted for the values of daily diastolic blood pressure 

(DAT). Thus, in patients of group ɯ this index was 

86,44Ñ2,72 mm Hg. at the time when it was 95.18Ñ3.15 

mm Hg in group II) (p <0.05), as shown in Figure 1.  

Thus, in patients with combined hypertension and 

OA there is a more significant increase in the average 

daily values of blood pressure, which may be due to a 

number of reasons. Prolonged use of NSAIDs in pa-

tients with a combination of rheumatic pathology is 

considered to have a negative effect on the kidneys [17, 

27]. Thus, diclofenac primarily affects the renal blood 

flow and glomerular filtration velocity, while coxib 

may possibly adversely affect the electrolyte-water me-

tabolism in the kidneys [31, 33]. And this, in turn, trig-

gers irreversible processes that lead to a violation of the 

renin-angiotensin-aldosterone regulation of AT [9, 13].  

 
(Likelihood of difference: * - between groups) 

Fig. 1. Indicators of systolic blood pressure and diastolic blood pressure in patients with arterial hypertension 

that occurs in isolation and in combination with osteoarthritis. 

 

AG in obesity occurs six times more often. An in-

crease in body weight by 10% leads to an increase in 

blood pressure by an average of 6/4 mm Hg. Weight 

loss in patients with obesity leads to a moderate de-

crease in blood pressure [11]. Our analysis of the aver-

age daily values of SAT and DAT in the patients of both 

groups, depending on the BMI, showed that within the 

groups there is an increase in average daily values of 

blood pressure with the increase of BMI. Thus, in the 

surveyed persons with BMI <25 kg / m2, the average 

daily values of SAT were 153.62 + 4.38 mm Hg, and 
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DAT - 87.31 + 2.93 mm Hg; while in patients with sub-

groups IB and IB, the values of both indicators were 

significantly higher: 168.24 + 5.71 mm Hg. (p <0.05) 

for SAT and 96.89 + 3.74 mm Hg (p <0,05) for DAT. 

At the next stage of the study, we analyzed the changes 

in the standard deviation (SD) of the SAT and DAT as 

an indicator that characterizes the diurnal variability of 

blood pressure. According to the results of the DMAT 

measurements, the values of SV ʉɸʊ were signifi-

cantly higher in patients with hypertension and OA 

(group II) - 18,38Ñ0,68%, compared to patients with 

isolated AG (group I) - 15,32Ñ0,37 %, (p <0.01). A sim-

ilar pattern was found for the JI DAT index, it was sig-

nificantly increased with joining the AG of OA - 

15,34Ñ0,36% compared with patients with isolated AG 

- 13,51Ñ0,29%, p <0,01. Thus, in patients with a comor-

bidity of hypertension and OA, daily diurnal variations 

in SAT and DAT are likely to increase significantly, 

which significantly worsens the prognosis in this cate-

gory of patients, since according to a number of studies, 

an increase in daily blood pressure variability results in 

more frequent complications such as myocardial infarc-

tion and a stroke, and the risk of complications from the 

cardiovascular system increases with the increase of 

BMI [15]. Daily oscillations of blood pressure are one 

of the major determinants of target organ damage, 

therefore, in medical correction of blood pressure 

should not only reduce the blood pressure, but also try 

to reduce its variability, which should serve as one of 

the criteria for choosing antihypertensive therapy [12]. 

Analysis of daily diarrhea of blood pressure in patients 

with isolated AG and when combined with OA showed 

that the daily rhythm of blood pressure in patients of 

group I has two distinct peaks of blood pressure: in the 

morning - from 6 to 9 in the morning and in the after-

noon - from 17 to 19 hours and the plateau - in the in-

terval from 9 to 17 hours. Patients in this group are 

characterized by a decrease in blood pressure indices in 

the evening hours to the minimum values at night, due 

to the physiological activity of the neuro-humoral reg-

ulatory systems of the body, although there is some flat-

tening of the daily blood curve compared with the 

norm.  

Conclusions. Based on the analysis of changes in 

the indicators of DMAT, it was found that during the 

comorbid flow of AG and OA, significantly higher av-

erage daily values of SAT and DAT are recorded, and 

the variability of AT increases, with all of these 

changes progressing with an increase in BMI. Prospects 

for further research: Perspective is the study of long-

term results of the study, as well as lipid metabolism, 

proteinuria, microalbuminuria in patients with arterial 

hypertension combined with osteoarthritis in the back-

ground of elevated body mass index and when BMI is 

normal. 

 

References 

1. ɹʝʣʦʚʦʣ ɸ. ʅ. ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘ-
ʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʥʘ ʬʦʥʝ 

ʦʞʠʨʝʥʠʷ / ɸ. ɹʝʣʦʚʦʣ, ɺ. ʐʢʦʣʴʥʠʢ // ʅʘʫʢ. ʞ. 

ʄʆɿ ʋʢʨʘʾʥʠ. ï 2012. -ˉ 1. ï ʉ. 142-150. 

2. ɹʦʢʘʨʝʚ ʀ. ʅ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʣʝ-
ʯʝʥʠʶ ʧʝʨʚʠʯʥʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ / ʀ. ɹʦ-

ʢʘʨʝʚ, ɽ. ʄʘʪʚʠʝʥʢʦ // ʂʣʠʥ. ʤʝʜ. ï 2013. - ˉ 3. - ʉ. 

4-8. 

3. ɹʫʨôʷʥʦʚ ʆ. ɸ. ʆʩʪʝʦʘʨʪʨʦʟ: ʧʠʪʘʥʥʷ ʧʘʪʦ-

ʛʝʥʝʟʫ, ʜʽʘʛʥʦʩʪʠʢʘ ʪʘ ʣʽʢʫʚʘʥʥʷ / ʆ. ɹʫʨôʷʥʦʚ // 

ɿʜʦʨʦʚóʷ ʋʢʨʘʾʥʠ. ï 2009. - ˉ 23 (228). ï ʉ. 30-32. 

4. ɺʠʟʠʨʴ ɺ. ɸ. ʉʫʪʦʯʥʳʝ ʨʠʪʤʳ ʘʨʪʝʨʠʘʣʴ-
ʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ/ ɺ. ɸ. 

ɺʠʟʠʨʴ, ʀ. ʅ. ɺʦʣʦʰʠʥʘ // ʉʫʯʘʩʥʽ ʤʝʜʠʯʥʽ ʪʝʭʥʦ-

ʣʦʛʽʾ. ï 2011. - ˉ 2. ï ʉ. 77-80. 

5. ɼʝʥʠʩʦʚ ʃ. ʅ. ʈʦʣʴ ʦʞʠʨʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ 
ʦʩʪʝʦʘʨʪʨʦʟʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ / ʃ. 

ɼʝʥʠʩʦʚ, ɺ. ʅʘʩʦʥʦʚʘ. // ʊʝʨʘʧʝʚʪ.ʘʨʭ. ï 2010. - ˉ 

10. ï ʉ. 34-37. 

6. ʂʽʪ ɿ. ʄ. ʂʦʨʝʣʷʪʠʚʥʽ ʟʚóʷʟʢʠ ʤʽʞ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ʦʢʩʠʜʫ ʘʟʦʪʫ, ʘʨʛʽʥʽʥʫ, ʣʝʧʪʠʥʫ, ʝʥʜʦʪʝʣʽʥʫ-1 

ʪʘ ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʣʽʧʽʜʥʦʛʦ ʩʧʝʢʪʨʘ 

ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʥʘ ʛʽʧʝʨʪʦʥʽʯʥʫ ʭʚʦʨʦʙʫ ʟ ʥʦʨʤʘʣʴ-

ʥʦʶ, ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʪʘ ʦʞʠʨʽʥʥʷʤ / ɿ. ʂʽʪ 

// ʃʴʚʽʚ. ʤʝʜ. ʯʘʩʦʧʠʩ. ï 2009. ï ʊ. 15, ˉ 1. ï ʉ. 56-

60. 

7. ʂʦʚʘʣʝʚʘ ʆ. ʅ. ɸʙʜʦʤʠʥʘʣʴʥʦʝ ʦʞʠʨʝʥʠʝ, 
ʜʠʩʣʠʧʠʜʝʤʠʷ, ʮʠʪʦʢʠʥʳ ʠ ʤʘʩʩʘ ʤʠʦʢʘʨʜʘ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ ʧʨʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ / ʆ. ʂʦ-

ʚʘʣʝʚʘ, ɼ. ʉʦʨʦʢʠʥ, ʊ. ɸʤʙʨʦʩʦʚʘ // ʂʨʦʚʦʦʙʽʛ ʪʘ 

ʛʝʤʦʩʪʘʟ. ï 2009. - ˉ 1-2. ï ʉ. 48-53. 

8. ʂʦʚʘʣʴʦʚʘ ʆ. ʄ. ɺʟʘʻʤʦʟʚôʷʟʦʢ ʧʦʢʘʟʥʠʢʽʚ 

ʣʽʧʽʜʦʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʽ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ 

ʫ ʧʘʮʽʻʥʪʽʚ, ʭʚʦʨʠʭ ʥʘ ʘʨʪʝʨʽʘʣʴʥʫ ʛʽʧʝʨʪʝʥʟʽʶ ʟ 

ʩʫʧʫʪʥʽʤ ʦʞʠʨʽʥʥʷʤ / ʆ. ʂʦʚʘʣʴʦʚʘ, ʆ. ʇʽʦʥʦʚʘ // 

ɽʢʩʧʝʨʠʤ. ʽ ʢʣʽʥ. ʤʝʜ. ï 2011. - ˉ 3. ï ʉ. 61-67. 

9. ʄʘʤʝʜʦʚ ʄ. ʅ. ʈʘʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʚ ʣʝ-
ʯʝʥʠʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʚʳʩʦ-

ʢʠʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤ ʨʠʩʢʦʤ ʠ ʤʝʪʘʙʦʣʠʯʝ-

ʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ / ʄ. ʄʘʤʝʜʦʚ, ʄ. ʂʦʚʨʠʛʠʥʘ, 

ɿ. ʊʦʛʫʟʦʚʘ // ʂʘʨʜʠʦʣʦʛʠʷ. ï 2013. - ˉ 2 (53). ï ʉ. 

85-90.  

 

  



30 The scientific heritage No 24 (2018) 

ʇʈʆɹʃɽʄʓ ʄɸʈʂɽʊʀʅɻʆɺʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʀ 

 

ʗʩʠʥʩʴʢʘ ɽ.ʎ. 

ɺɼʅɿʋ çɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè ʢ.ʤʝʜ.ʥ., 

 ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʩʦʮʽʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʆɿʆ 

ɺʘʮʠʢ ʄ.ɿ. 

ɺɼʅɿʋ çɹʫʢʦʚʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè ʢ.ʤʝʜ.ʥ., 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʩʦʮʽʘʣʴʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʆɿʆ 

 

 

THE PROBLEMS OF MARKETING ACTIVITY IN HEALTH CARE 
 

Yasinska E., 

Highe rStat eEducational Establishment of Ukraine çBukovinian State Medical Universityè, Ph.D., 

ʘssistant professor, Department of Social Medicine and Health Care Organization 

Vatsuk M., 

Higher State Educational Establishment of Ukraine çBukovinian State Medica lUniversityè,Ph.D.,  

assistant, Department of Social Medicine and Health Care Organization 

 

ɸʥʦʪʘʮʠʷ 
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Abstract 

The article analyzes the influence of various factors of marketing activity on the efficiency of the work of 

commercial and non-profit medical institutions, as well as the components of the marketing complex. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʨʢʝʪʠʥʛ, ʤʘʨʢʝʪʠʥʛʦʚʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ, ʤʝʜʠʮʠʥʩʢʘʷ 

ʫʩʣʫʛʘ, ʤʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ. 

Keywords: marketing, marketing tools, medical assistance, medical services, medical insurance 

 

Marketing as a universal mechanism of the man-

agement system, aimed at the fullest satisfaction of hu-

man needs, is directly related to various health sectors. 

At the same time, such aspects of the organization 

of health care as the attitude of the population to the 

medical care consumed, the dynamics of the demand 

for various types of medical care, the assessment of its 

quality, technological effectiveness and economic effi-

ciency have never been analyzed and were not criteria 

for assessing the performance of the industry. 

In the foreign literature the problem of marketing 

in public health services is covered with respect to pri-

vate and insurance medicine. As for marketing in the 

context of state regulation of health care, this problem 

has not been studied enough. 

The marketing system includes suppliers, market-

ing intermediaries and competitors, various public and 

state organizations, financial institutions, the press, leg-

islative bodies; takes into account political, demo-

graphic, economic, scientific and technical and other 

spheres of public life. 

Marketing management is the analysis, planning, 

implementation and monitoring of events, based on 

beneficial relationships with consumers of medical ser-

vices in order to achieve certain tasks of the organiza-

tion (making profits, sales, increasing the share of the 

target market. 

The implementation of marketing activities is as 

follows: 

Å choice of the development strategy for the organ-

ization of treatment and prophylactic institutions 

Å short and long-term planning of activities; 

Å Development of a system for monitoring the im-

plementation of marketing activities. 

The purpose of the work: to study and determine 

the main components of the marketing complex in the 

field of public health and to study the prospects for us-

ing marketing in this area in the future. 

The reform of health care in Ukraine is aimed at 

the introduction of new advanced technologies in med-

icine, which determine the practical interest in market-

ing as a form of organization and management of health 

care. 

Based on commercial experience, general market-

ing tasks can be applied in the field of medical services. 

These include: 

- promotion of specific types of medical services 

(marketing of medical services; 

- promotion of the medical institution as a whole 

marketing in the organization); 

- popularization of leading doctors (marketing of 

individual specialists); 

- Popularization of the territory (marketing of the 

location of the establishment); 

- health maintenance program (marketing of 

ideas). 

The American Medical Association defines mar-

keting in healthcare as an integrated process of plan-

ning, economic justification and management of the 

production of health services, pricing policy in the 

treatment and prevention process, promotion of ser-

vices (medical goods) to consumers, and the process of 

their implementation. 
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The market nature of relations in health care is 

confirmed by the existence of a shadow market of med-

ical services, the existence of demand for different 

types of medical services. Transition to market rela-

tions in health care is accompanied by a change in atti-

tudes towards medical services, both among the popu-

lation and among medical workers. 

In healthcare, marketing can include aspects such 

as advertising healthy lifestyles, medicines, attitudes 

toward health care, choices for treatment, rehabilita-

tion, and the like. 

In health care, advertising can be directed to the 

main means of production. Another type of advertising 

is the advertising of services of medical institutions 

aimed at the consumer. Advertising in order to create 

the prestige of medical institutions in the society needs 

to be created in close connection with the press, an-

nouncements in the press, and advertising achieve-

ments in the sphere of new technologies. Advertising in 

order to expand the marketing of health services is the 

main form of advertising activity, closely related to the 

coordination of all interrelated factors that affect sales 

of services. The main principle of advertising activity 

and the main condition for its success is the launching 

of advertising into a constant circulation, which the 

consumer remembers and displays with specific ser-

vices. Advertising is closely connected with the study 

and analysis of the psychology of the consumer, his 

motives in choosing services.  

The use of advertising in the promotion of medical 

services contributes to: 

Å creating a corporate identity, positioning the ser-

vice; 

Å gaining consumer confidence; 

Å formation of a benevolent attitude of public au-

thorities, suppliers, investors, partners; 

Å supporting the loyalty of employees towards the 

medical institution and creating an optimal psycholog-

ical climate in the team; 

Å creating a positive attitude towards the institu-

tion; 

Å awareness of the industry; 

Å formation of positive public perception of the in-

stitution's activities and trusting relations with them.  

Marketing in healthcare has its own distinctive 

features related to the specifics of consumer demand 

and the market of medical goods and services. Its op-

portunities are largely determined by the form of fi-

nancing health care and paying for medical services 

(private, insurance, state), as well as the form of own-

ership of enterprises that produce medical products and 

provide medical services (private, municipal, state, 

charitable funds, etc.). At the same time, the state meets 

public health needs, and private medical business 

serves the solvent sector, which has the ability to pay 

for medical services from its own sources. Currently, in 

the public and private sectors, non-profit marketing 

also takes place. For non-profit organizations in the 

field of health, marketing can be directed not only to 

making a profit, but also to meeting the needs of cus-

tomers or creating an image of healthcare institutions. 

n modern conditions, in connection with the develop-

ment of the non-state medical services sector, as well 

as the provision of paid medical services by state med-

ical institutions, heads of medical institutions of various 

forms of ownership must resolve a set of issues related 

to the organization of the provision of medical services, 

the study of demand for them, advertising, pricing and 

the like. Formation of the patient's trust in the medical 

institution begins with external marketing, when the pa-

tient comes to the doctor on the ad. External marketing 

in the form of advertising gives an idea of the medical 

institution, the level of services provided and the like. 

External marketing provides patients with information 

that they analyze and, accordingly, choose what they 

need. To internal marketing belong any communication 

or actions that occur within the medical institution, in-

cluding telephone conversations, private interviews 

with patients, encouragement of those patients, recom-

mend the medical institution to their friends and ac-

quaintances, create comfortable conditions for patients 

and the like. Since the moment a potential patient enters 

a medical institution, internal marketing begins to op-

erate. In general, patients respond better to internal 

marketing than to external marketing. So, effective in-

ternal marketing is a unique opportunity to keep pa-

tients. The patient is attracted by the high professional-

ism of medical personnel and a caring attitude towards 

him. He may need 10 years to understand how skilled 

the doctor is, but enough for 10 minutes to understand 

how he is treated. For non-profit organizations in the 

field of health, marketing can be directed not only to 

making a profit, but also to meeting the needs of cus-

tomers or creating an image of healthcare institutions. 

As a rule, non-profit organizations serve market 

segments, which commercial organizations consider 

unprofitable. This can create financial advantages for 

commercial firms, as they can concentrate their efforts 

on the most profitable market segment. For example, 

the provision of medical services to municipal health 

institutions in rural areas, where there is a small popu-

lation and income level. 

Marketing in the sphere of health protection can 

be subordinated to the following: 1) marketing of med-

ical attendants; 2) marketing of pharmaceutical prepa-

rations; 3) marketing of medical technology; 4) market-

ing of medical technologies; 5) marketing science. 

Marketing of medical services (including health 

insurance) is important for the formality of the popula-

tion of motivation for health, that of the style of life, the 

health of the people, the systems of healthy life. 

Analysis of medical statistics shows that, despite 

significant healthcare successes in certain areas, society 

as a whole is not getting healthier. Reduction of mor-

tality from a number of diseases in developed countries 

is accompanied by demographic shifts (aging of the 

population, a decrease in the birth rate), which causes 

the growth of chronic pathology and disability. All this 

contributes to the increase in the need for medical ser-

vices, presumably, and will continue to grow. 

The purpose of marketing research is to obtain and 

analyze objective information, to develop forecasts for 

the development of the market for medical and preven-

tive services, to optimize the strategy for providing 

health care, and to solve the problems of creating a mar-

ket for new services to better meet the demand for them. 
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The organization of marketing research is conducted 

according to specially developed methods. Medical 

marketing along with analysis, control and forecast of 

demand also involves demand management. 

Segmentation of the market of medical services 

and determination of its volume are carried out on the 

basis of data on the number of patients served and the 

amount of their average income, the level of expenses 

for medical care and medicines, medical products. 

The market of medical services is a kind of a spe-

cific market where these services are offered and con-

sumed. Marketing intermediaries are organizations that 

help the producer of goods and services in the promo-

tion, marketing and distribution of his products among 

customers, provide communication between the pro-

ducer and the consumer. These include trade interme-

diaries, firms, marketing services agencies, credit and 

financial institutions, insurance medical organizations. 

The role of the state in this scheme is limited to 

creating conditions for the existence of the market of 

medical services and protection of the rights of their 

consumers, that is, the state provides a guaranteed min-

imum of medical care for all citizens and pursues a pol-

icy aimed at fully satisfying the social needs of the pop-

ulation. 

It is necessary to carry out a number of organiza-

tional activities and studies on the practical use of mar-

keting in both public health services financed from the 

budget and in the field of medical business. It is proba-

bly advisable to regularly conduct courses on market-

ing in health care, to identify new medical technologies 

and to teach them practical practitioners of health care. 

With limited funds allocated for the purchase of foreign 

medicines and medical equipment, targeted advertising 

and new strategic marketing research become im-

portant. Limitations of resources allocated to scientific 

research in the field of health necessitate a thorough 

technical and economic examination of each newly 

planned result, taking into account the stage of innova-

tion of scientific results, as well as a possible commer-

cial or social effect. 

In addition, marketing in the field of healthcare is 

a special sphere of business in which the interests of the 

firm, making profit should not conflict with the inter-

ests of society and each individual. Regardless of the 

form of ownership, public health institutions need to 

use marketing in their activities based on commercial 

and non-commercial principles. Promotion of medical 

services and medical products, medicines, medical 

technologies and new ideas should be carried out on the 

basis of free competition, which will contribute to im-

proving health care and improving the quality of medi-

cal care. 

ʉonclusions. 

The application of modern marketing technologies 

in the medical industry contributes to the increase of the 

effectiveness of medical services in healthcare and 

makes it possible to use the Internet resource as a mar-

keting tool. 
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ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʰʝʡʢʠ ʤʘʪʢʠ ʫ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 

ʜʦ 88 ʣʝʪ ʢʘʢ ʤʝʪʦʜʘ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʬʦʥʦʚʳʭ ʠ ʧʨʝʜʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʳʩʦʢʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. ʈʘʥʥʝʝ ʚr ʷʚʣʝʥʠʝ ʠ ʣʝʯʝ-

ʥʠʝ ʬʦʥʦʚʳʭ ʠ ʧʨʝʜʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʈʐʄ.  

Abstract 

The analysis of the results of cervical cervical study in women aged 18 to 88 years as a method of early 

diagnosis of background and precancerous diseases of the cervix uteri. The obtained results confirm the high pre-

dictive value of this method. Early detection and treatment of background and precancerous diseases of the cervix 

will contribute to a real reduction in the incidence and mortality from cervical cancer. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʢʨʠʥʠʥʛ, ʦʥʢʦʮʠʪʦʣʦʛʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, ʜʠʩʧʣʘʟʠʷ, ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ. 

Keywords: screening, oncocytology, diagnostics, dysplasia, cervical cancer. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ.  
ʈʘʢ ʰʝʡʢʠ ʤʘʪʢʠ (ʈʐʄ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʞʝʥʱʠʥ: 

ʝʛʦ ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 12 ʜʦ 20% ʚʩʝʭ ʟʣʦ-

ʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʞʝʥʩʢʦʡ ʧʦʣʦʚʦʡ 

ʩʬʝʨʳ [5]. ʆʩʪʘʚʘʷʩʴ ʚ ʪʨʦʡʢʝ ʣʠʜʝʨʦʚ ʚ ʩʪʨʫʢʪʫʨʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʞʝʥʩʢʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʦʚ 

ʧʦʩʣʝ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʵʥʜʦʤʝʪʨʠʷ ʠ ʥʝ 

ʫʩʪʫʧʘʷ ʩʚʦʠʭ ʧʦʟʠʮʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʩʤʝʨʪʥʦʩʪʠ, ʛʜʝ 

ʦʥ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʫ ʞʝʥʱʠʥ, ʈʐʄ ʧʨʦʜʦʣʞʘʝʪ ʥʘʥʦʩʠʪʴ 

ʥʝʚʦʩʧʦʣʥʠʤʳʡ ʫʱʝʨʙ ʚ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʭr ʩʣʦʷʭ 

ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ [13].  

ɽʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 528 ʪʳʩ. ʥʦ-

ʚʳʭ ʙʦʣʴʥʳʭ ʨʘʢʦʤ ʰʝʡʢʠ ʤʘʪʢʠ ʠ 266 ʪʳʩ. ʩʤʝʨʪʝʡ 

ʦʪ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (7,9% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʞʝʥ-

ʱʠʥ, ʟʘʙʦʣʝʚʰʠʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘ-

ʥʠʷʤʠ). ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʢʘ ʰʝʡʢʠ 

ʤʘʪʢʠ ʦʪʤʝʯʝʥʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʥʘ ʢʦʪʦ-

ʨʳʝ ʧʨʠʭʦʜʠʪʩʷ 78% ʩʣʫʯʘʝʚ, ʘ ʝʛʦ ʜʦʣʷ ʜʦʩʪʠʛʘʝʪ 

15% ʦʪ ʯʠʩʣʘ ʚʩʝʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘ-

ʥʠʡ ʫ ʞʝʥʱʠʥ (ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 4,4%) [2]. 

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʵʪʘʧ-

ʥʦʩʪʴ ʠ ʩʪʘʜʠʡʥʦʩʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʰʝʡʢʠ 

ʤʘʪʢʠ ʚ ʧʨʦʮʝʩʩʝ ʢʘʥʮʝʨʦʛʝʥʝʟʘ. ʈʘʟʚʠʪʠʝ ʈʐʄ ʥʝ ʷʚ-

ʣʷʝʪʩʷ ʤʦʣʥʠʝʥʦʩʥʳʤ ʧʨʦʮʝʩʩʦʤ: ʧʦ ʜʘʥʥʳʤ ɺʆɿ, ʧʝ-

ʨʝʭʦʜ ʜʠʩʧʣʘʟʠʠ ʚ ʨʘʢ in situ ʚ ʩʨʝʜʥʝʤ 3-8 ʣʝʪ, ʝʱʝ 10-

15 ʣʝʪ ʧʨʦʭʦʜʠʪ ʜʦ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʠʥʚʘʟʠʚʥʦʛʦ ʨʘʢʘ ʠ 

ʩʪʦʣʴʢʦ ʞʝ ï ʜʦ ʧʝʨʝʭʦʜʘ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʬʦʨʤʫ 

[9].  

ʈʘʢ ʰʝʡʢʠ ʤʘʪʢʠ ʯʘʱʝ ʚʦʟʥʠʢʘʝʪ ʥʘ ʬʦʥʝ ʜʦʙʨʦ-

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʣʫʯʠʚʰʠʭ ʥʘʟʚʘʥʠʝ ʬʦʥʦ-

ʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʧʦ ʩʝʙʝ ʥʝ ʷʚʣʷʶʪʩʷ 

ʧʨʝʜʨʘʢʦʚʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʥʦ ʥʘ ʠʭ ʬʦʥʝ ʤʦʛʫʪ ʨʘʟ-

ʚʠʪʴʩʷ ʦʯʘʛʦʚʳʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʧʠʪʝ-

ʣʠʷ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʦʪʣʠʯʘʶʪʩʷ  ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘ-

ʟʠʝʤ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʫ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 

ʝʩʪʴ ʩʚʦʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ. ʆʥʠ ʤʦʛʫʪ 

ʠʤʝʪʴ ʜʠʩʛʦʨʤʦʥʘʣʴʥʫʶ, ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʠ ʧʦʩʪʪʨʘʚ-

ʤʘʪʠʯʝʩʢʫ ʁʧʨʠʨʦʜʫ [3,10]. ʂ ʧʨʝʜʨʘʢʦʚʳʤ ʧʨʦʮʝʩ-

ʩʘʤ ʦʪʥʦʩʷʪʩʷ ʜʠʩʧʣʘʟʠʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʈʐʄ ʚʳʷʚʣʷʶʪ ʚ ʩʪʘʨʰʝʡ ʚʦʟ-

ʨʘʩʪʥʦʡ ʛʨʫʧʧʝ (60ï70 ʣʝʪ ʠ ʙʦʣʝʝ), ʦʜʥʘʢʦ ʚ ʧʦ-

ʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʣʷʝʪʩʷ ʥʝʤʘʣʦ ʧʫʙʣʠʢʘʮʠʡ, ʦʧʠ-

ʩʳʚʘʶʱʠʭ ʩʣʫʯʘʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ [3]. ʊʘʢ, 

ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʈʐʄ ʩʨʝʜʠ ʤʦʣʦ-

ʜʳʭ ʞʝʥʱʠʥ: ʚ ʚʦʟʨʘʩʪʝ 15ï24 ʣʝʪ ð ʚ 4 ʨʘʟʘ; 25ï

34 ʣʝʪ ð ʚ 2,5 ʨʘʟʘ [11,12]. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʠʭʦ-

ʜʠʪʩʷ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʧʘ-

ʮʠʝʥʪʦʢ ʈʐʄ ʦʙʥʘʨʫʞʠʚʘʶʪ ʫʞʝ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘ-

ʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ (IIIïIV), ʢʦʛʜʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ [13].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ 

ʬʦʥʦʚʳʭ ʠ ʧʨʝʜʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʥʘʯʘʣʴʥʳʭ ʬʦʨʤ ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ, ʙʝʟʫʩʣʦʚʥʦ, ʤʦ-

ʛʫʪ ʷʚʠʪʴʩʷ ʚʘʞʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʤʠ ʥʘ ʩʥʠʞʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʤ ʰʝʡʢʠ 

ʤʘʪʢʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʟʘʧʫʱʝʥʥʳʭ ʬʦʨʤ [8].  
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʚʩʪʨʝʯʘʝʤʦʩʪ ɹ

ʬʦʥʦʚʳʭ ʠ ʧʨʝʜʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ, 

ʘ ʪʘʢʞʝ ʠʭ ʩʦʯʝʪʘʥʠʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʮʠʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɺ ʣʘʙʦ-

ʨʘʪʦʨʠʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʠ, ʛʠʩʪʦʣʦʛʠʠ ʠ ʮʠʪʦʣʦʛʠʠ 

ʂʣʠʥʠʢʠ ʄʝʜʠʮʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʉɺʌʋ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʰʝʡʢʠ ʤʘʪʢʠ 

7600 ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 88 ʣʝʪ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʪʠʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʣʴʶ, ʟʘ ʧʝʨʠʦʜ 2017 ʛʦʜʘ. 

ʄʘʪʝʨʠʘʣʦʤ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʠʣʠʩʴ ʤʘʟʢʠ ʩʦ ʩʣʠʟʠʩʪʦʡ ʰʝʡʢʠ ʤʘʪʢʠ ʠ ʮʝʨʚʠ-

ʢʘʣʴʥʦʛʦ ʢʘʥʘʣʘ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʪʝʥʜʝʥʮʠʡ ʵʧʠʜʝ-

ʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧ-

ʧʘʭ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ  ʚʦʟʨʘʩʪʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʖ.ʖ. ɽʣʠʩʝʝʚʘ (2006), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ  ʣʠʮʘ 18-

29 ʣʝʪ ʦʪʥʦʩʷʪʩʷ  ʢ ʤʦʣʦʜʦʤʫ ʚʦʟʨʘʩʪʫ, 30-44 ʣʝʪ ʢ 

ʟʨʝʣʦʤʫ, 45-59 ʣʝʪ ï ʢ ʩʨʝʜʥʝʤʫ, 60-74 ï ʢ ʧʦʞʠ-

ʣʦʤʫ ʚʦʟʨʘʩʪʫ [4]. 

ɼʠʘʛʥʦʩʪʠʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʫʪʝʤ ʦʢʨʘʰʠʚʘʥʠʷ 

ʩʪʝʢʦʣ ʧʦ ʤʝʪʦʜʫ ʈʦʤʘʥʦʚʩʢʦʛʦ - ɻʠʤʟʘ. ʎʠʪʦʣʦʛʠ-

ʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʗ.ɺ. 

ɹʦʭʤʘʥʘ (1976). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʥʳʡ 

ʮʠʪʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʦʪ 7600 ʞʝʥʱʠʥ ʧʦ ʚʦʟ-

ʨʘʩʪʥʦʤʫ ʩʦʩʪʘʚʫ ʨʘʩʧʨʝʜʝʣʠʣʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ: ʦʪ 18 - 29 ʣʝʪ - 2645  ʞʝʥʱʠʥ (34,8%), ʦʪ 30-44 

ʣʝʪ ï 2315 ʞʝʥʱʠʥ (30,4%), ʦʪ 45-59 ʣʝʪ ï 1840 ʞʝʥ-

ʱʠʥ (24,2%) ʠ 60 ʣʝʪ ʠ ʩʪʘʨʰʝ ï 800 ʞʝʥʱʠʥ 

(10,5%).  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʝʩʴʤʘ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʢʨʠʥʠʥʛʘ ʈʐʄ ʷʚʣʷ-

ʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ. ʇʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 

ʦʪ 66% ʜʦ 83%. ʇʨʠʯʠʥʦʡ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʦʪ-

ʚʝʪʦʚ ʚ 70-90% ʩʣʫʯʘʝʚ ʷʚʣʷʝʪʩʷ ʧʣʦʭʦʡ ʟʘʙʦʨ ʤʘ-

ʪʝʨʠʘʣʘ, ʚ 10-30% - ʦʰʠʙʦʯʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʮʠ-

ʪʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [10]. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʝʠʥ-

ʬʦʨʤʘʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʣʫʯʘʶʪ ʧʨʠ ʚʟʷʪʠʠ 

ʤʘʟʢʦʚ ʠʟ ʮʝʨʚʠʢʘʣʴʥʦʛʦ ʢʘʥʘʣʘ; ʦʪʩʫʪʩʪʚʠʝ ʚ ʤʘʟ-

ʢʘʭ ʢʣʝʪʦʢ ʵʥʜʦʮʝʨʚʠʢʘʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʦʪʤʝʯʘʝʪʩʷ 

ʚ 8-18% ʩʣʫʯʘʝʚ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʠʤʝʥʥʦ ʞʝʣʝʟʠ-

ʩʪrʝ ʠ ʞʝʣʝʟʠʩʪʦ-ʧʣʦʩʢʦʢʣʝʪʦʯʥʳʝ ʈʐʄ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʧʨʦʧʫʩʢʘʶʪʩʷ ʧʨʠ ʩʢʨʠʥʠʥʛʝ [14]. ɺ ʥʘʰʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ çʤʘʪʝʨʠʘʣ ʥʝʠʥʬʦʨʤʘʪʠʚʝʥè ʩʦʩʪʘ-

ʚʠʣ 143 ʩʣʫʯʘʷ (1,9%) ʠ çʞʝʣʝʟʠʩʪʳʡ ʵʧʠʪʝʣʠʡ ʥʝ 

ʚʟʷʪè - 1472 ʩʣʫʯʘʷ (19,4%) ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʩʣʝ-

ʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ. ʏʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʪʘʢʠʭ ʢʘʢ ʧʣʦʭʦʡ ʟʘʙʦʨ ʤʘ-

ʪʝʨʠʘʣʘ, ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʛʘ-

ʨʘʥʪʠʨʫʶʱʠʭ ʚʟʷʪʠʝ ʤʘʪʝʨʠʘʣʘ ʩʦ ʚʩʝʭ ʟʦʥ, ʧʨʠʝʤ 

ʧʘʮʠʝʥʪʢʠ ʚʦ ʚʨʝʤʷ ʤʝʥʩʪʨʫʘʮʠʠ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  

 
ʈʠʩ.1. ʉʦʦʪʥʦʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʎʠʪʦʣʦʛʠʯʝʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ñʎʠʪʦʛʨʘʤʤʘ ʙʝʟ 

ʦʩʦʙʝʥʥʦʩʪʝʡò ʚ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʫʢʘʟʘʥʠʝ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʰʝʡʢʠ 

ʤʘʪʢʠ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʛʨʫʧʧʘ çʮʠʪʦʛʨʘʤʤʘ ʙʝʟ 

ʦʩʦʙʝʥʥʦʩʪʝʡè (ʵʩʪʨʦʛʝʥʥʳʡ ʠ ʘʪʨʦʬʠʯʝʩʢʠʡ ʪʠʧ 

ʤʘʟʢʘ) ʣʠʜʠʨʫʝʪ ʠ ʩʦʩʪʘʚʣʷʝʪ 34,7% (2640 ʞʝʥʱʠʥ) 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʨʠʩ.1).  

ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʫ 

2814 (37%) ʞʝʥʱʠʥ. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʢʦʪʦʨʳʭ ʧʨʠ-

ʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪ 18-29 ʣʝʪ ï 956 (34%) ʩʣʫʯʘʷ ʠ 

45-59 ʣʝʪ  - 728 (28,1%) ʩʣʫʯʘʷ. ʇʨʠʯʠʥʘʤʠ ʚʦʩʧʘ-

ʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʮʝʨʚʠʮʠʪʘ) ʰʝʡʢʠ ʤʘʪʢʠ ʤʦ-

ʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ: ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʜʠʩ-

ʙʘʣʘʥʩ, ʠʩʪʦʥʯʝʥʠʝ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʧʣʦʩʢʦʛʦ ʵʧʠʪʝ-

ʣʠʷ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʩ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʘʪʨʦʬʠʯʝʩʢʠʡ ʢʦʣʴ-

ʧʠʪ), ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡ-

ʩʪʚʠʷ, ʠʥʬʝʢʮʠʠ ʠ ʪ.ʜ. [8].  

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [7] ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʫ 

ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʩʪʨʝʯʘʝʪʩʷ 

ʜʠʩʙʠʦʟ ʬʣʦʨʳ ʚʣʘʛʘʣʠʱʘ (ʥʝʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʠʥ-

ʬʝʢʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ, ʩʚʷʟʘʥʥʳʡ ʩ ʜʠʩʙʘʢʪʝʨʠʦʟʦʤ 

ʚʣʘʛʘʣʠʱʥʦʡ ʬʣʦʨʳ) ʠ ʚʳʷʚʣʷʝʪʩʷ ʚ 40-50% ʩʣʫ-

ʯʘʝʚ. ʕʪʘ ʪʝʥʜʝʥʮʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʥʘʰʝʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ, ʪʘʢ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦ-

ʩʪʠ ʜʠʩʙʠʦʟʘ ʬʣʦʨʳ (ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʚʘʛʠʥʦʟ, ʣʘʢ-

ʪʦʙʘʮʠʣʣʝʟ) ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʫ ʞʝʥʱʠʥ ʚ ʚʦʟʨʘʩʪʝ 

18-29 ʣʝʪ - 740 ʞʝʥʱʠʥ (40,7%) ʠ 30-44 ʣʝʪ ï 693 

ʞʝʥʱʠʥ (38,2%). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʘʣʴʥʳʡ ʚʘʛʠʥʦʟ ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠʯʠʥʦʡ ʥʝʧʨʠʷʪʥʳʭ ʚʳʜʝʣʝʥʠʡ, ʥʦ ʠ ʬʘʢ-
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ʪʦʨʦʤ ʨʠʩʢʘ, ʘ ʠʥʦʛʜʘ ʠ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʪʷʞʝʣʦʡ ʧʘʪʦʣʦʛʠʠ ʞʝʥʩʢʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘ-

ʥʦʚ ʠ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ [1].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʩʨʝʜʠ 

ʠʥʬʝʢʮʠʡ, ʧʝʨʝʜʘʶʱʠʭʩʷ ʧʦʣʦʚʳʤ ʧʫʪʝʤ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʭʣʘʤʠʜʠʠ ʠ ʧʘʧʠʣʣʦʤʘʚʠʨʫʩʳ. ʕʪʦ ʩʚʷ-

ʟʘʥʦ ʦʪʯʘʩʪʠ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʚʳʷʚʣʝʥʠʷ ʜʘʥʥʳʭ 

ʠʥʬʝʢʮʠʡ ʫ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ. ʉʨʝʜʠ ʧʘ-

ʮʠʝʥʪʦʢ ʩ ʧʘʪʦʣʦʛʠʝʡ ʰʝʡʢʠ ʤʘʪʢʠ ʭʣʘʤʠʜʠʠ ʦʙʥʘ-

ʨʫʞʠʚʘʶʪʩʷ ʚ 40-49% ʩʣʫʯʘʝʚ [6]. ʇʦ ʥʘʰʠʤ ʜʘʥ-

ʥʳʤ, ʚ 47 ʩʣʫʯʘʷʭ (1,7%) ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ 

ʢʦʩʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʭʣʘʤʠʜʠʦʟʘ. ʅʘʠʙʦʣʴʰʘʷ ʯʘ-

ʩʪʦʪʘ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʚʦʟʨʘʩʪʝ 30-44ʣʝʪ 

(38,3%). ɼʘʥʥʳʝ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʭʣʘʤʠʜʠʡʥʦʡ ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤʠ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʧʦʣʥʝʥʳ ʜʨʫ-

ʛʠʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʠʤʤʫʥʦʬʣʶʦʨʝʩ-

ʮʝʥʪʥʳʡ ʘʥʘʣʠʟ, ʇʎʈ ʠ ʜʨ.). 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʢʘʢ ʧʨʦʙʣʝʤʘ ʚʠʨʫʩ-

ʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʝʟʘ ʈʐʄ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʧʝʨʝʤʝ-

ʩʪʠʣʩʷ ʚʠʨʫʩ ʧʘʧʠʣʣʦʤʳ ʯʝʣʦʚʝʢʘ (ɺʇʏ) [10]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʙʦʣʝʝ 100 ʨʘʟ-

ʣʠʯʥʳʭ ʪʠʧʦʚ ɺʇʏ, ʠʟ ʢʦʪʦʨʳʭ 30 ʠʥʬʠʮʠʨʫʶʪ ʛʝ-

ʥʠʪʘʣʴʥʳʡ ʪʨʘʢʪ ʯʝʣʦʚʝʢʘ [8]. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 

ʢʦʩʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʜʠʘʛʥʦ-

ʩʪʠʨʦʚʘʥʳ ʫ 689 ʧʘʮʠʝʥʪʦʢ ʠ ʩʦʩʪʘʚʣʷʝʪ 24,5% ʦʪ 

ʚʩʝʭ ʬʦʥʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʘʛʝʥ-

ʪʘʤʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʪʤʝʯʝʥʦ ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ 18-29 ʣʝʪ ʠ 30-44 ʣʝʪ - 269 (39%). ʕʪʠʤ ʞʝʥ-

ʱʠʥʘʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʡʪʠ ɺʇʏ-ʪʝʩʪ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʤʝʝʪ ʤʝʪʦʜ ʧʦʣʠʤʝ-

ʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ), ʥʦ ʤʳ ʢ ʩʦʞʘʣʝʥʠʶ 

ʥʝ ʦʙʣʘʜʘʝʤ ʜʘʥʥʳʤʠ ʦ ʢʦʥʪʨʦʣʝ ʧʦʩʣʝ ʣʝʯʝʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʜʘʥʥʳʤʠ ʇʎʈ. ʇʦʣʥʘʷ ʵʣʠʤʠʥʘʮʠʷ ʚʠ-

ʨʫʩʘ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʥʦʩʠʪʝʣʝʡ ʩ ʭʦʨʦʰʠʤ ʠʤʤʫʥ-

ʥʳʤ ʩʪʘʪʫʩʦʤ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʠʩʯʝʟʥʦʚʝʥʠʝ ʮʠ-

ʪʦʧʘʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʚʠʨʫʩʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʨʠ 

ʧʦʚʪʦʨʥʦʤ ʟʘʙʦʨʝ ʤʘʟʢʘ ʫ ʥʦʩʠʪʝʣʴʥʠʮ HPV. 

ʉ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʟʠʮʠʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝ-

ʥʝʥʠʷ ʥʘ ʰʝʡʢʝ ʤʘʪʢʠ ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʬʦʥʦ-

ʚʳʝ, ʧʨʝʜʨʘʢʦʚʳʝ (ʧʨʝʜʦʧʫʭʦʣʝʚʳʝ)  ʠ ʦʧʫʭʦʣʝʚʳʝ 

ʧʨʦʮʝʩʩʳ. ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʢ ʬʦʥʦʚʳʤ ʟʘ-

ʙʦʣʝʚʘʥʠʷʤ ʦʪʥʦʩʷʪ ʠʩʪʠʥʥʫʶ ʵʨʦʟʠʶ, ʧʩʝʚʜʦʵʨʦ-

ʟʠʶ, ʵʨʦʟʠʨʦʚʘʥʥʳʡ ʵʢʪʨʦʧʠʦʥ, ʣʝʡʢʦʧʣʘʢʠʶ, 

ʵʨʠʪʨʦʧʣʘʢʠʶ, ʧʦʣʠʧʦʟ ʠ ʜʨ. ʂ ʧʨʝʜʨʘʢʦʚʳʤ ï ʫʤʝ-

ʨʝʥʥʫʶ ʠ ʪʷʞʝʣʫʶ ʜʠʩʧʣʘʟʠʠ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʨʝʦʙʣʘʜʘʥʠʷ ʬʦʥʦʚʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢ-

ʟʦʛʝʥʥʳʭ ʛʦʨʤʦʥʦʚ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ  ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ [8,11]. ɺ 

ʧʨʝʢʣʠʤʘʢʪʝʨʠʯʝʩʢʦʤ ʚʦʟʨʘʩʪʝ ʠ ʧʦʩʪʤʝʥʦʧʘʫʟʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʠ ʫʛʘʩʘʥʠʝ ʚʣʠʷʥʠʷ ʛʦʨʤʦ-

ʥʦʚ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝ-

ʤʦʩʪʠ ʧʘʪʦʣʦʛʠʡ ʰʝʡʢʠ ʤʘʪʢʠ ʫ ʣʠʮ ʨʘʟʣʠʯʥʳʭ ʚʦʟ-

ʨʘʩʪʥʳʭ ʛʨʫʧʧ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ.1.  

ʊʘʙʣʠʮʘ 1. 

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʬʦʥʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

  18-29 30-44 45-59 60 ʠ ʩʪʘʨʰʝ ʚʩʝʛʦ 

ʛʠʧʝʨʢʝʨʘʪʦʟ ʧʣʦʩʢʦʛʦ ʵʧʠ-

ʪʝʣʠʷ 
12 (30%) 16 (40%) 10 (25%) 2 (5%) 40 (7,1%) 

ʧʣʦʩʢʦʢʣʝʪʦʯʥʘʷ ʤʝʪʘʧʣʘ-

ʟʠʷ, ʨʝʟʝʨʚʥʦʢʣʝʪʦʯʥʘʷ ʛʠ-

ʧʝʨʧʣʘʟʠʷ 

127 (30,4%) 149 (35,7%) 102 (24,5%) 39 (9,3%) 417 (74%) 

ʧʨʦʣʠʬʝʨʘʮʠʷ ʞʝʣʝʟʠʩʪʦʛʦ 

ʵʧʠʪʝʣʠʷ 
35 (51,5%) 30 (44,1%) 2 (2,9%) 1 (1,5%) 68 (12%) 

ʛʠʧʝʨʧʣʘʟʠʠ ʧʦ ʪʠʧʫ ʜʠʩ-

ʧʣʘʟʠʠ 
13 (34,2%) 17 (44,7%) 7 (18,4%) 1 (2,6%) 38 (6,7%) 

ɺʉɽɻʆ: 187 (33,2%) 212 (37,6%) 121 (21,5%) 43 (7,6%) 563 (7,4%) 

 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʬʦʥʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ  ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʞʝʥ-

ʱʠʥ ʚ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ ʦʪ 30-44 ʣʝʪ ï 212 

(37,6%) ʠ 18-29 ʣʝʪ - 187 (33,2%) ʞʝʥʱʠʥ. ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʠʘʛʥʦʩʪʠ-

ʨʫʝʤʦʡ ʧʘʪʦʣʦʛʠʝʡ ʰʝʡʢʠ ʤʘʪʢʠ ʷʚʣʷʣʘʩʴ ʧʣʦʩʢʦ-

ʢʣʝʪʦʯʥʘʷ ʤʝʪʘʧʣʘʟʠʷ (ʨʝʟʝʨʚʥʦ-ʢʣʝʪʦʯʥʘʷ ʛʠʧʝʨ-

ʧʣʘʟʠʷ), ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 74%. ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘ-

ʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ  ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʢʘʪʝʛʦʨʠʠ 30-44 ʣʝʪ (35,7%) ʠ 18-29 ʣʝʪ (30,4%), ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʠʥʪʝʥʩʠʚʥʳʤ  ʚʣʠʷʥʠʝʤ ʧʦʣʦʚʳʭ ʛʦʨʤʦ-

ʥʦʚ (ʵʩʪʨʦʛʝʥʦʚ) ʫ ʞʝʥʱʠʥ ʘʢʪʠʚʥʦʛʦ ʨʝʧʨʦʜʫʢʪʠʚ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʋ 68 (12%) ʞʝʥʱʠʥ ʙʳʣʘ ʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷ ʞʝʣʝʟʠʩʪʦʛʦ ʵʧʠʪʝʣʠʷ ɿʥʘʯʠ-

ʪʝʣʴʥʦ ʨʝʞʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʩʷ ʛʠʧʝʨʢʝʨʘʪʦʟ, 

ʢʦʪʦʨʳʡ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 7,1% ʩʣʫʯʘʝʚ ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʬʦʥʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ, ʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʦʪ-

ʤʝʯʘʣʘʩʴ ʚ ʚʦʟʨʘʩʪʝ 30-44 ʣʝʪ (40%). 

ɼʠʩʧʣʘʟʠʠ ʰʝʡʢʠ ʤʘʪʢʠ (ʐʄ) ʨʘʟʣʠʯʥʦʡ ʩʪʝ-

ʧʝʥʠ ʪʷʞʝʩʪʠ ʙʳʣʠ ʚʳʷʚʣʝʥ rʚ 359 ʩʣʫʯʘʷʭ, ʯʪʦ ʩʦ-

ʩʪʘʚʠʣʦ 4,7% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥ-

ʱʠʥ. ʉʨʝʜʠ ʥʠʭ ʫ 220 ʞʝʥʱʠʥ (61,3%) ʚʳʷʚʣʝʥʘ 

ʜʠʩʧʣʘʟʠʷ I ʩʪʝʧʝʥʠ (ʣʝʛʢʘʷ), 84 ʞʝʥʱʠʥ (24,5%) ï 

ʜʠʩʧʣʘʟʠʷ II  ʩʪʝʧʝʥʠ (ʫʤʝʨʝʥʥʘʷ) ʠ III  (ʪʷʞʝʣʘʷ) 

ʩʪʝʧʝʥʴ ʜʠʩʧʣʘʟʠʠ ʙr ʣʘ ʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʫ 38 ʞʝʥ-

ʱʠʥ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 10,6% ʦʪ ʚʩʝʭ ʜʠʩʧʣʘʟʠʡ ʰʝʡʢʠ 

ʤʘʪʢʠ ʚ ʦʙʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴ-

ʥʦʝ ʯʠʩʣʦ ʜʠʩʧʣʘʟʠʡ ʦʪʤʝʯʘʣʦʩʴ ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ 18-29 ʣʝʪ (32%) ʠ 30-44 ʣʝʪ (33%). ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ, 87 (24,2%) ʩʣʫʯʘʝʚ ʚʳʷʚʣʝʥʦ ʫ ʞʝʥʱʠʥ 

ʚ ʚʦʟʨʘʩʪʝ 45-59 ʣʝʪ ʠ 39 (11%) ʩʣʫʯʘʝʚ ʚ ʚʦʟʨʘʩʪʝ 

60 ʣʝʪ ʠ ʩʪʘʨʰʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʩʦʢʘʷ 

ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʠʩʧʣʘʟʠʠ I ʩʪʝʧʝʥʠ ʛʦʚʦʨʠʪ 

ʦ ʪʦʤ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʚʳʷʚʣʷʪʴʩʷ ʠ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ 

ʰʝʡʢʠ ʤʘʪʢʠ, ʢʦʛʜʘ ʧʨʠ  ʮʠʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʨʝʧʘʨʘʪʠʚʥʳʝ ʘʪʠʧʠʯʥʳʝ 

ʢʣʝʪʢʠ ï ʵʢʚʠʚʘʣʝʥʪʳ ʜʠʩʧʣʘʟʠʠ. ʕʪʠ ʷʚʣʝʥʠʷ ʯʘ-

ʩʪʦ ʠʩʯʝʟʘʶʪ ʧʦʩʣʝ  ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʣʝʯʝ-

ʥʠʷ [9].  
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ʈʠʩ.2. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʠʩʧʣʘʟʠʡ ʰʝʡʢʠ ʤʘʪʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝ-

ʤʦʩʪʠ ʜʠʩʧʣʘʟʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ (ʨʠʩ.2) 

ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ  ʚʦʟʨʘʩʪʘ (18-

29 ʣʝʪ ʠ 30-44 ʣʝʪ) ʚ ʦʜʠʥʘʢʦʚʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʚʩʪʨʝʯʘʣʠʩʴ ʜʠʩʧʣʘʟʠʠ ʣʝʛʢʦʡ (19,7% ʠ 19,2%) ʠ 

ʫʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʠ (7,2% ʠ 7,5%). ʋ ʞʝʥʱʠʥ ʚ ʚʦʟ-

ʨʘʩʪʝ 30-44 ʣʝʪ ʦʪʤʝʯʘʣʘʩʴ  ʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʚʳʷʚ-

ʣʝʥʠʷ ʜʠʩʧʣʘʟʠʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ (3,9%). ɼʠʩʧʣʘ-

ʟʠʷ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʨʘʢ ʜʠʘʛʥʦʩʪʠ-

ʨʦʚʘʥʘ ʚ 4 ʩʣʫʯʘʷʭ ʠ ʩʦʩʪʘʚʠʣʘ 1,1%. ʇʨʠ ʵʪʦʤ, 2 

(0,5%) ʩʣʫʯʘʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚ ʚʦʟʨʘʩʪʝ 30-44 ʣʝʪ ʠ 

ʧʦ 1 (0,3%) ʩʣʫʯʘʶ ʚ ʚʦʟʨʘʩʪʝ 45-59 ʣʝʪ ʠ 60 ʣʝʪ ʠ 

ʩʪʘʨʰʝ. ʈʘʢ ʰʝʡʢʠ ʤʘʪʢʠ ʮʠʪʦʣʦʛʠʯʝʩʢʠ ʙʳʣ ʚʳʷʚ-

ʣʝʥ ʚ 2 ʩʣʫʯʘʷʭ ʠ ʩʦʩʪʘʚʠʣ 0,5% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʚʳʷʚʣʝʥʥʳʭ ʜʠʩʧʣʘʟʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥ-

ʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ 

ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʠʩʧʣʘʟʠʡ ʫ ʞʝʥʱʠʥ ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴ ʧʘʧʠʣʣʦʤʦ-

ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʜʠʩʧʣʘʟʠʠ ʚ 10 ʨʘʟ. ɺ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʛʨʫʧʧʝ ʞʝʥ-

ʱʠʥ, ʯʘʩʪʦʪʘ ʚʳʷʚʣʝʥʠʷ ʩʦʯʝʪʘʥʠʷ ʜʠʩʧʣʘʟʠʡ ʠ 

ʢʦʩʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʩʦʩʪʘ-

ʚʠʣʘ 207 (57,6%) ʩʣʫʯʘʝʚ ʦʪ ʚʩʝʭ ʜʠʩʧʣʘʟʠʡ ʚ ʦʙ-

ʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʂʣʠ-

ʥʠʢʠ ʄʀ ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʧʝʨʚʠʯʥʦʝ ʮʠʪʦʣʦʛʠ-

ʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʪʦ ʦʜʥʦʟʥʘʯʥʳʡ ʦʪʚʝʪ ʦ 

ʚʟʘʠʤʦʩʚʷʟʠ ʜʠʩʧʣʘʟʠʠ ʠ ʥʦʩʠʪʝʣʴʩʪʚʝ ʚʠʨʫʩʘ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʪʴ ʥʝʚʦʟ-

ʤʦʞʥʦ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʧʦʜʦʟʨʝʥʠʷ ʥʘ ʧʘʪʦʣʦʛʠʶ 

ʰʝʡʢʠ ʤʘʪʢʠ ʧʘʮʠʝʥʪʢʘ ʜʦʣʞʥʘ ʧʨʦʡʪʠ ʚʪʦʨʦʡ ʵʪʘʧ 

ʦʙʩʣʝʜʦʚʘʥʠʷ (ʫʛʣʫʙʣʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ): ʢʦʣʴʧʦ-

ʩʢʦʧʠʷ ʩ ʧʨʠʮʝʣʴʥʦʡ ʙʠʦʧʩʠʝʡ ʚʣʘʛʘʣʠʱʥʦʡ ʯʘʩʪʠ 

ʰʝʡʢʠ ʤʘʪʢʠ ʠ ʵʥʜʦʮʝʨʚʠʢʩʘ, ʇʎʈ ʤʝʪʦʜ  ʩ ʮʝʣʴʶ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʜʠʘʛʥʦʟʘ, ʛʠʩʪʦʣʦ-

ʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ.  

ɼʣʷ ʧʦʠʩʢʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʢʣʝ-

ʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦ-

ʟʦʤ ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʨʘʥʥʠʭ ʢʣʝʪʦʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ-

ʣʫʯʘʝʪ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʮʠʪʦʧʨʝ-

ʧʘʨʘʪʦʚ ï ʞʠʜʢʦʩʪʥʘʷ ʮʠʪʦʣʦʛʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʜʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʠʥʬʦʨʤʘʪʠʚ-

ʥʳʤ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʳʭ ʥʝʦʧʣʘ-

ʟʠʡ, ʫʜʦʙʥʳʤ ʢʘʢ ʜʣʷ ʧʘʮʠʝʥʪʢʠ (ʦʜʥʦʢʨʘʪʥʳʡ ʟʘ-

ʙʦʨ ʤʘʪʝʨʠʘʣʘ) ʪʘʢ ʠ ʜʣʷ ʚʨʘʯʘ (ʚʦʟʤʦʞʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ).  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ 

ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ. ʅʘ ʩʦ-

ʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ 

ʚʘʞʥʦ ʚʳʷʚʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʡ ʨʘʢʘ, 

ʥʦ ʠ ʬʦʥʦʚʳʭ ʠ ʧʨʝʜʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʩʦʮʠʘʣʴʥʦ ʘʢʪʠʚʥʦʡ 

ʛʨʫʧʧʳ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ.  ʗʚʣʷ-

ʷʩʴ ʦʜʥʦʡ ʠʟ ʥʝʤʥʦʛʠʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʟʣʦʢʘ-

ʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʈʐʄ ʠʤʝʝʪ ʨʘʩʧʦ-

ʟʥʘʚʘʝʤʫʶ ʧʨʝʜʢʣʠʥʠʯʝʩʢʫʶ ʬʘʟʫ, ʜʣʠʪʝʣʴʥʳʡ ʧʝ-

ʨʠʦʜ ʨʘʟʚʠʪʠʷ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʩʫʱʝʩʪʚʫʶʪ ʨʝʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝ-

ʥʠʝ ʥʘʜʝʞʥʳʭ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʢʨʠʥʠʥʛʦ-

ʚʳʭ ʧʨʦʛʨʘʤʤ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʣʠʥʝʡʥʦʡ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʩʣʫ-

ʯʘʡʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʜʠʩʢʨʝʪʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʦʪʩʫʪʩʪʚʠʠ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʦʟʤʫʱʝʥʠʷ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʶʪ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʚ ʩʢʘʣʷʨʥʦʤ ʥʘʙʣʶʜʝ-

ʥʠʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʣʠʰʴ, ʯʪʦ ʠʟʚʝʩʪʥʘ ʚʝʨʭʥʷʷ ʦʮʝʥʢʘ ʜʠʩʧʝʨʩʠʠ ʚʦʟʤʫʱʝʥʠʷ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʝʩʪʝ-

ʩʪʚʝʥʥʦ ʧʨʠʤʝʥʷʪʴ ʤʠʥʠʤʘʢʩʥʳʡ ʧʦʜʭʦʜ, ʠʤʝʶʱʠʡ ʥʘʠʣʫʯʰʝʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ, ʪʦ 

ʝʩʪʴ ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ, ʠʤʝʶʱʠʡ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʚ ʫʢʘʟʘʥʥʦʤ ʚʳʰʝ ʩʤʳʩʣʝ ʧʨʠ ʥʘʠʭʫʜʰʠʭ 

ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ. ʇʨʦʩʪʘʷ ʨʝʘʣʠʟʘʮʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʤʠʥʠʤʘʢʩʥʦʛʦ ʧʨʝʜʠʢʪʦʨʘ ʠ ʧʨʝʜʠʢʪʦʨʘ 

ʧʦ ʬʠʣʴʪʨʫ ʂʘʣʤʘʥʘ ʠ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʠʤʝʝʤ 

ʜʝʣʦ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʘʜʘʧʪʠʚʥʦ-ʤʠʥʠʤʘʢʩʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʩʝʜʣʦʚʦʡ 

ʪʦʯʢʠ ʚ ʠʛʨʝ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʚ ʪʝʨʤʠʥʘʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʜʦʧʫʩʪʠʤʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʣʦʪʥʦʩʪʝʡ ʣʠ-

ʥʝʡʥʦʛʦ ʬʠʣʴʪʨʘ ʠ ʚʪʦʨʦʛʦ ʠʛʨʦʢʘ ï ʧʨʠʨʦʜʳ ʪʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ.  

Abstract 
In the article we consider the problem of linear extrapolation of zero-mean, wide-sense-stationary random 

process with discrete and continuous in time under conditions of the absence of a priori information about the 

statistical characteristics of perturbation when the measuring errors under scalar observation are absent. Only per-

turbation dispersion limitedness is assumed. The minimax approach, which guarantees the prognosis of high qual-

ity at the most unfavourable perturbation spectrum is used. The simple implementation of an optimal adaptive 

minimax predictors and forecast based on Kalman filter and their comparative characteristics are presented. In this 

case we dealing with combined adaptive-minimax prediction method. The existence of the saddle-point of extrap-

olation game in terms of the extreme properties of permissible spectral densities of linear filter and nature are also 

discussed.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʥʠʤʘʢʩʥʳʡ, ʬʠʣʴʪʨʘʮʠʷ, ʣʠʥʝʡʥʳʡ, ʵʢʩʪʨʘʧʦʣʷʮʠʷ, ʩʪʘʮʠʦʥʘʨʥʳʡ, ʩʝʜʣʦʚʘʷ 

ʪʦʯʢʘ, ʧʨʝʜʠʢʪʦʨ, ʜʠʩʧʝʨʩʠʷ 
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1. Introduction 

The solution to a similar problem for continuous 

in time processes was obtained for the first time by U. 

Grenander [1-3]. Unlike the Kalman method, or a more 

general case of Bayes evaluation, the essence of the 

minimax method is that the perturbations are not con-

sidered probability-described to the full, i.e., as for in-

stance in the Kalman model, the perturbations are de-

fined by a noncorrelated in time process. Such a prob-

lem, as well as other more general problems may be 

solved using the minimax approach which guarantees 

the prognosis of high quality at the most unfavourable 

spectrum. The methods of solving similar problems 

which were not sufficiently or at all reflected in scien-

tific literature, are widely represented in the given arti-

cle.  

2. Statement of a problem of minimax extrapo-

lation in case of scalar observation under the ab-

sence of measuring mistakes with continuous 

Let us suppose that the actual component of the 

measured signal ( )y t  was formed from a certain per-

turbation ( )u t  by means of the dynamic system: 

 

( ) ( ) ( )x t Ax t bu t= +    (1) 

 

Here A - is the constant matrix of n n³  di-

mension; - the phase vector of the condition of the sys-

tem; ( ) nx t RÍ  - the constant vector; ( )u t  - the 

perturbation representing a scalar stationary occasional 

process with zero mean value with the only information 

concerning its correlation function about the constraint 

on its dispersion 

 
2( )Mu t a¢ . 

 

And, perhaps, he constraint on the concentration 

area of its spectral density - ( )uH l at l LÍ , L- 
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the given submultiplicity of the frequency axis. The 

measured signal  

 

( ) ( )Ty t C x t= ,   (2) 

 

where nC RÍ - is the constant vector. 

Let us make the following assumptions concern-

ing ,A b and C  matrixes: 

1) the meter-object system (1),(2) is the observed 

system, i.e.: 

 
1( , ,...,( ) )T n Trang C A C A C n- =  

 

2) system (1) is ñdisguisedò by the perturbation , 

i.e.: 

 

( )( ) ( )

t

A tx t e bu t dt t-

-¤

=ñ
  (3) 

or the equivalent condition : 

 
1( , ,..., )nrang b Ab A b n- =  

 

It is required to find out the process: 

 

Ĕ( ) ( ) ( )

t

s t g t y dt t t
-¤

= -ñ
, 

i.e., to find the transitional function ( )g t  of a 

physically realized filter , which evaluates linear func-

tional  

 

( ) ( ) ( )s t q t u dt t t
¤

-¤

= -ñ  

 

where ( )q t  - is a real value mean-square inte-

grable function with frequency characteristics ( )Ql. 

The quality criterion is the dispersion of the eval-

uation error: 

 

[ ]
2

          

Ĕs(t)-s(t))   = ( , )maxMmin
g u

D G h
%

  (4) 

 

The spectral density of the evaluation ( )s t  is 

given by: 

 

Ĕ( ) ( ) ( )s G Yl l l= ,   (5) 

 

The frequency characteristics of linear transfor-

mation can be expressed as : 

( ) ) )i tG e g t dtll
¤

-

-¤

=ñ
. 

 

Thus, the problem comes to finding the frequency 

characteristics ( )Gl according to minimax criterion 

(4).  

The problem should be interpreted as an antago-

nistic interplay (D, N, I)ɻ , where the gain functional is 

( , )D G h  with corresponding strategy spaces of the 

players: nature - N  and the investigator - I , N - the 

multiplicity of permissible spectral densities ( )hl , I  

- the multiplicity of permissible spectral densities of 

linear filters - ( )Gl: 

1{ ( ) ( ) | ( ) ( ) , 1,..., }j jN h L h d a j ml l l l lY

+¤

-¤

= Í ¢ =ñ
   (6) 

 
ma R+Í  is given vector ; ( ) mRlY +Í  is given 

vector-function satisfying the Paley-Wiener condition, 

L- the given submultiplicity of the frequency axis of 

positive measure ( the infinite measure is possible), 

10, ( )mes LL L>  - the multiplicity of functions 

summed up over a measurable submultiplicity L of an 

actual straight line according to Lebesque. 

 

2{ ( ) ( ) | Im ( ) 0}i tI G L e G dll l l l
+¤

-¤

= Í =ñ
 (7) 

 

2( , )L -¤ +¤- the multiplicity of functions inte-

grated according to Lebesque. together with the square 

of the module of functions given on the real axis. 

Let 0 0( , )h G  be the saddle point of the extrapola-

tion game (D, N, I)ɻ .Then  

the spectral density of ( )y t  signal from (2) may 

be presented by: 

 

( ) ( ) ( )uX T hl l l= + , 

 

where ( )T l - is the known component 

( ( ) 0)T l² . Then, on the one hand, ( )Gl-is the Wie-

ner filter [2]  

 

( )[ ( ) ( )] 1
( ) .

( ) ( )u u

Q T h
G

X X

l l l
l

l l- +

+

è ø+
=é ù
é ùê ú

 , (8) 

 

here the equation symbols for function ( )A l+  and 

( )A l-  were introduced, which correspond to the sep-

aration operation of ( )Al function in the lower and 

upper analytic semi-planes, correspondingly; ( )A l+  

corresponds to the operation of ( )Al factorization. 

And on the other hand, ( )hl  is the solution to the Mar-

kov moments problem: 
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2[ ( ) ( )]

( ) max 0; ( ) ( )
, ( )

uQ X
h T

l l
l l c l

a l
L

Y

+è ø
= -é ù

< >é ùê ú

, (9) 

where  

 

1,     x
( )

0,     x 
c lL

L

L

Íë
=ì

Îí

 

 

is the characteristic function of L multiplicity 

and a is the Lagrange factor vector, satisfying a set 

of simultaneous ratios: 

 

( ) ( ) ;

m

m

R

h d R

a

r a l l lY

+

+¤

+

-¤

Í

= - Íñ
  (10) 

, 0.a r< >= 

 

Here ( )hl  was determined in (9) and ( )uX l+  

satisfies the equation: 

 

2| ( ) ( ] | )1
( ) exp ln max[ ( ); ( ) .

2 , ( )

u

u

Q X d
X T

i

w w w
l w c w

p l wa w
L

Y

+¤
-+

-¤

ë ûî î
= ì ü

-< > îî ýí
ñ

   (11) 

 

Formulas (9) ï (11) could be ( )j l considerably 

simplified if ( ) 0T l= , 1m= ,  

( , )L= -¤ ¤ and  

 
2( ) | ( ) |l j lY = ,   (12) 

 

where ( )j l is the result of ( )lY  factorization. 

Conditions (9) - (11) are transformed into 

 
2| [ ( ) ( )] |

( )
( )

uQ X
h

l l
l

a lY

+

-
=  ;  (13) 

 
2| [ ( ) ( )] |

.
( )

uQ X
a

l l

a lY

++¤
-

-¤

=ñ
 (14) 

 

Equation (11) is transformed as follows : 

 
* 2| [ ( ) ( )] |

( ) .
( )

u

u

Q X
X

l l
l

a j l

-

++ =
  (15) 

 

The expression for frequency of the characteristics 

of the extrapolation is given by: 

 

[ ( ) ( )]
( ) .

( )

uʕ

u

Q X
G

X

l l
l

l

+

+

+
=    (16) 

 

The extrapolation error dispersion is presented by  

 

2 2
1

| ( ) ( ) | ( )
2

D G Q h d al l l l m
p

+¤

-¤

= - =ñ
, 

 

where m is the maximum positive eigenvalue 

corresponding to the eigenfunction 

( )uX l+  in the equation (15). 

The expression for frequency characteristics of the 

filter in discrete time can be expressed as : 

 

*( ) ( ) ( ) ( ) / [ ( )],ʕ

u uG Q X zXl l a j l l l- += -  (17) 

where  

 

1 2

2
[ ( )] .... , i

C C
X z e

z z

ll
- - -

-= + + + = 

and [ ( )]X l -
 does not contain a zero component 

in the Loran expansion.  

 

3. Statement of a problem of extrapolation with 

discrete time 

Let us consider the dynamic model of a step-by-

step vector process: 

 

1 ,n n nAl l x-= +    (18) 

T

n ny C l= , 

 

where nl - is the column-vector of the model 

condition , ny - is the measured quantity; ,nx  is the 

column-vector of the excitation in the model; A- is the 

transition matrix of the order r ; C  is the bonding col-

umn-vector ; n  - is the time-moment. 

Let us pass from vector record (18) to the scalar 

one by choosing the corresponding coefficients ,   A C 

and 
i p  in case if (18) - is the observed system [4]. Let 

us confine ourselves to the case of when  

 

i n-i n

0

p y u  
i

¤

=

=ä    (19) 

 

where nu  - is the scalar perturbation with limited 

dispersion. In z -symbolization the latter representa-

tion is given by P(z)y(z) ( )u z= , where 

0

P(z)= i

i

i

p z
¤

=

ä
. 

Let us label the desired evaluation N ny +  by nl . 

Then  
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0

n i n i

i

l g y
¤

-

=

=ä    (20) 

 

In z -representation expression (20) can be ex-

pressed as : 

 

( ) ( ) ( )l z G z y z= . 

 

If the spectrum of ( )u z  excitation is given by : 

 

( )
n

j n

u u

n

h e Kww
+¤

-

=-¤

=ä , 

where ( )
nu i i nK M u u+=  - are correlational mo-

ments, then the expression of the prediction error dis-

persion will be as follows : 

 

2

2

( )1
( , ) [ ( ) ]

2 | ( ) |

u j j N

N u j

h
D G h G e e d

P e

p
w w

w
p

w
w

p

+

-

-
-

= -ñ
    (21) 

 

The given problem has a saddle point due to the 

fact that ( , )N uD G h  is linear over 
uh  and the set of all 

( )uh w  with restricted integral dispersion  

 

1
( )

2
uD h d

p

p

w w
p

+

-

= ñ
 

is convex weak compact and ( , )N uD G h  is 

square over ( )jG e w-
, i.e. the conditions of convexity-

concavity which are obligatory when the well-known 

theorems from the game theory are used [5], are met 

here  

 

              

    
( , ) ( , )  max maxmin min=

G Gh hu u

D G h D G hN u N u
 (22) 

 

Minimum (21) gives Wiener - Kolmogorov filter 

[3]: 

 

1
[ ]

( ) ,
N

x
z

G z
x

+

=
                       (23) 

where ( )x x z=  - is analytical function (to-

gether with the inversed one 
1

( )x z

 ) inside an isolated 

circle , obtained by factorizing the function : 

 

2

( )
( ) ( ) ( ).

| ( |

u j j

j

h
X x e x e

P e

w w

w

w
w -

-
= =

 

 

Maximum (21) is assured if the spectral density 

( )uh w  satisfies the restriction 

 

1
( )

2
u uh d D

p

p

w w
p

+

-

= <¤ñ
 

only in the case  

 

2 2

2

1
( ) | [ ] | .

| ( ) |

j N j N

j
X e x e x

P e

w w

w
g w + +

+ -
= - Ö     (24) 

 

Lagrange factor g determines mean-square error 

of the prognosis , .pr u u uDs gs s= =  Equation for 

g and nonzero ( )x z+  follows from expression (24): 

 

i n-i N-n-1

0

p x 1(N-n-1), 
n

i

Xg
=

=ä   (25) 

where 

 

0,     i<0,
1( )

1,     i 0.
i
ë
=ì

²í

 

Thus, minimax prediction method, concerning the 

algorithm does not depend on the level 
uD , which 

makes its applicability domain wider. 

Now let us consider a more compact representa-

tion of minimax prediction process. Let us study the 

prognosis in accordance with (19) in the absence of per-

turbation. 

Equations (25) have a solution relative 
nx  with 

an accuracy to an arbitrary multiplier. Therefore, 

1x 1N-=  may be added to (25). Then at 1N=  

 

( ),n nl Y N=  

 

i.e. there is no difference between the minimax 

prediction for one step and the prediction without tak-

ing into consideration the perturbation, and at  

1N> : 

 
1

1

1

( ) ( ( )),
N

n n N i n i n

i

l Y N x l Y n i
-

- - -

=

= - - -ä
  (26) 

 

i.e. minimax predictions are calculated according 

to recurrent ratios with filter memory depth of 1N-  

steps, as at the evaluation process only 1N-  last val-

ues of the previous prognoses estimations 

1 1,..., ,n n Nl l- - +
are memorized and the same number 

of values of prognoses estimations 

1( 1),..., (1)n nY N Y- -  according to the model, the 
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perturbations being neglected. Thus, minimax predic-

tions require corrections which should be more pro-

found at long-term prognoses. 

However, it should be noted, that unlike in the 

Kalman filter, there should be a separate time ï set run 

over recurrent ratios (26) for each N .  

The initial outset of algorithm (26) is evident it is 

assumed that the first 1N-  residuals in (26) 

( )n i nl Y n i-- - equal zero. Formula (26) is the main 

in the suggested algorithm of minimax prediction. As 

will be seen from analytical examples, minimax prog-

noses may not prove to be effective at low N . As N  

increases the efficiency of the prognosis grows. Let us 

consider the examples: 

 

1. 
1 .n n ny y u-= +  Equation (25) can be ex-

pressed as: 

 

n 1 N-n-1( ) . nx x xg -- =  

 

Its solutions at 1N>  is as follows: 

 

n 

( 1) 1
sin  ,

2 1 sin( / (2 1))

n
x

N N N

p

p

+
= Ö

+ +

 

sin( / (2 1)) 1
. 

sin( / (2 1)) 2sin( / (2 1))

N N

N N

p
g

p p

+
= =

+ +

 

 

The filtration equation can be written as : 

 

1

1

1

( ),
N

n n N i n i n

i

l y x l y
-

- - -

=

= - -ä  (27) 

 

At high N  the maximal gain obtained by the 

minimax filter in comparison with the model prognosis 

totals / 2p . The criterion at the comparison of two fil-

ters is a mean-square error of the prognosis under the 

most favourable perturbation spectrum.  

 

2. 
1 22 .n n n ny y y u- -= - + Equation (25) can 

be expressed as: 

 

n 1 2 N-n-1( 2 ) . n nx x x xg - -- + =  

 

Their solutions at 2N>  may be presented by: 

 

n 

1 sin ( 1 / 2) cosh ( 1 / 2)
 ,

2 sin( / 2) cosh( / 2)

n N n N
x

N N

a b

a b

è ø+ - + -
= +é ù

ê ú

 

 

where cos 1 (1/ 2 );cos 1 (1/ 2 )a g b g= - = +  

and g may be calculated using the equation : 

 

1/ 4 tanh( / 2) 1/ 4 ( / 2) 1N ctg Ng b g a+ - - = (28) 

 

At 2N= , 
0 12 1;   2 1;  x 1.xg= + = - = 

The maximal gain 3 / ( 2 1) 1,21.k= + º  The filtra-

tion equation can be expressed as: 

 

1 1 1

1

( 1) ( ( 1 ) ( ) ).
N

n n n N i n i n n

i

l N y Ny x l N i y N i y- - - - -

=

= + - - - + - + -ä
   (29) 

 

At N­¤ asymptotically g­¤, 

0,a b­ ­

2 2

N N
ctg th

a bå õ å õ
=æ ö æ ö

ç ÷ ç ÷

 .  

From equation 
tanh tan 1

2 2

N Na aå õ å õ
= =æ ö æ ö

ç ÷ ç ÷

 

we obtain  

2

1
0.937552,

2

Na
x g

a
­ = ­

, 

The maximal gain by the minimax filter in com-

parison with the model prognosis totals is 

2 1.87.k x= =  In the comparison of filters the crite-

rion of the evaluation of mean ï square error of prog-

nosis under the most favourable perturbation spectrum 

can be chosen also here. 

 

4. Adaptive minimax prediction. 

a. Adaptation based on the Kalman filter. 

In the assumption that the A matrix is known and 

the measurements are correct, the Kalman filter [6,7], 

giving the evaluations 
Ĕ
nl of the vector nl in (18) 

has the recurrent form:  

 

1

1Ĕ Ĕ Ĕ
( ),ʕ T ʕ

n n n n nT ʕ

n

K ʉ y C
C K ʉ

l l l-= + -  

1
,ʕ ʕ T ʕ

n n n n T ʕ

n

K K K ʉC K
C K ʉ

= -
  (30) 

1 1

Ĕ Ĕ
,    ,

n

ʕ ʕ T

n n n nA K AK A Kxl l- -= = +  

 

Here the extrapolation of ny  into N  steps may 

be presented by: 

 

Ĕʕ T N

n ny ʉ Al=
 

 

The adaptation is based on the selection of the el-

ements of the matrix 
n

Kx  at every moment n , for ex-

ample , the selection of the minimized sum of residu-

als squared: 
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n
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ʕ

n k n r

k

K y y r kxj
-

- -

=

= - -ä   (31) 

 

where dim nr l= . 

 

The condition of notnegative definiteness should 

be imposed on 
n

Kx . Thus the space of time, measured 

back from the present moment, during which the meas-

urements are used effectively is regulated. 

 

b. Adaptation of model coefficients 

Let us resent formula (19) in the following way: 

 
T n

na y u=    (32) 

 

where nu  - are perturbations with zero mean and 

restricted dispersion and the following columns are in-

troduced 

0 ,....[ ,..., ,...] , [ ,..., ] .
y y

T n T

N n n Na a a y y y-= =  

Here it is assumed that iY  are precisely measured 

and ia  coefficients are unknown. In some cases the 

following representation may be known a priori. 

 

aa Aaa= , 

where a-is the column-vector smaller than a ; 

aAa
- is the familiar matrix. 

The adaption filter in ref. [7] which provides a 

estimations, can be expressed as: 

 

1 1
Ĕ Ĕ Ĕ Ĕ(0 ) ( ) ,n T n n nT

n n n n a n aK y A y E K y y Aa aa a a a- -= + - = -

 

1 1 1

1

1
,

1

n nT

n n n n nT n

n

K K K y y K
y K y

- - -

-

= -
+

 (33) 

where Ĕ
na - is the estimation of 

na ; E - is a single 

matrix ; 
nK  is the covariance error matrix of Ĕ

na  coef-

ficients of the order of ra.The algorithm outset is con-

ducted according to the first ra measurements , where 

dimra a= , in the correlation assumption of iu  .The 

minimax approach is used after the adaptation of Ĕ
na  

coefficients to the model. In this case we are dealing 

with a combined adaptive-minimax method. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʚʣʠʷʥʠʷ ʥʘ ʚʠʜʠʤʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʜʚʠʞʝʥʠʝ ʧʦʣʝʡ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ ʫʩʣʦ-

ʚʠʡ ʠʭ ʦʩʚʝʱʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʷʨʢʦʩʪʠ ʦʙʣʘʯʥʦʛʦ ʧʦʣʷ ʩʚʷʟʘʥʦ ʥʝ ʩ ʧʦʣʦʞʝʥʠʝʤ 

ʉʦʣʥʮʘ, ʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʙʣʘʯʥʳʭ ʯʘʩʪʠʮ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷʚʘʞʥʦʩʪʴʫʯʸʪʘʵʬʬʝʢʪʦʚʟʘʪʝʥʝʥʠʷʥʘʩʪʨʫʢ-

ʪʫʨʫʦʙʣʘʯʥʦʛʦʧʦʣʷ. 
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Abstract 

The influence of the conditions of their illumination on the visible structure and motion of fields of silvery 

clouds is considered. It is shown that the position of the brightness center of the cloud field is not related to the 

position of the Sun, but to the concentration of cloud particles. The importance of taking into account the effects 

of shading on the structure of the cloud field is substantiated. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʨʝʙʨʠʩʪʳʝ ʦʙʣʘʢʘ, ʬʦʪʦʤʝʪʨʠʷ, ʤʝʟʦʩʬʝʨʘ, ʨʘʩʩʝʷʥʠʝ ʩʚʝʪʘ, ʘʵʨʦʟʦʣʴ, ʢʦʥʮʝʥ-

ʪʨʘʮʠʷ, ʵʬʬʝʢʪʳ ʟʘʪʝʥʝʥʠʷ. 

Keywords: silver clouds, photometry, mesosphere, light scattering, aerosol, concentration, shading effects. 

 

ɺʩʸ ʚʝʣʠʢʦʣʝʧʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ, ʩʚʷʟʘʥ-

ʥʦʝ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʘ ʥʝʙʝ ʤʝʟʦʩʬʝʨʥʳʭ ʩʝʨʝʙʨʠ-

ʩʪʳʭ ʦʙʣʘʢʦʚ (ʜʘʣʝʝ ï ʄʉʆ), ʦʙʫʩʣʦʚʣʝʥʦ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʝʡ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʩʝʨʝʙʨʠʩʪʳʝ ʦʙʣʘʢʘ ʩʚʝʪʷʪ ʟʘ ʩʯʸʪ ʨʘʩʩʝʷʥʠʷ ʧʨʷ-

ʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʠ, ʧʘʜʘʶʱʝʛʦ ʥʘ ʤʝʟʦ-

ʩʬʝʨʫ, ʘ ʥʝ ʠʟʣʫʯʝʥʠʷ ʧʨʦʭʦʜʷʱʝʛʦ ʚ ʥʝʸ ʯʝʨʝʟ 

ʥʠʞʥʠʝ ʩʣʦʠ ʘʪʤʦʩʬʝʨʳ (ʤʥʦʛʦʢʨʘʪʥʦ ʨʘʩʩʝʷʥ-

ʥʦʛʦ). 

ɺ ʪʘʙʣʠʮʝ1ʧʦʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪ ʩʣʦʸʚ ʘʪ-

ʤʦʩʬʝʨʳ ʥʘʧʨʷʤʫʶ ʦʩʚʝʱʸʥʥʳʭ ʉʦʣʥʮʝʤ ʚ ʟʝʥʠʪʝ 

(ʅ) ʠ ʚʙʣʠʟʠ ʛʦʨʠʟʦʥʪʘ (h) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʧʦ-

ʛʨʫʞʝʥʠʷ ʉʦʣʥʮʘ ʧʦʜ ʛʦʨʠʟʦʥʪ [1, 2, 5].  

 

ʊʘʙʣʠʮʘ 1 

ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʅ ʠ h ʚ ʢʦʥʮʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʩʫʤʝʨʝʢ 

ɺʠʜ ʩʫʤʝʨʝʢ ʇʦʛʨʫʞʝʥʠʝ ʉʦʣʥʮʘ  H, ʢʤ h, ʢʤ 

ʂʦʥʝʮ ʛʨʘʞʜʘʥʩʢʠʭ ʩʫʤʝʨʝʢ - 6Á 51 12,7 

ʂʦʥʝʮ ʥʘʚʠʛʘʮʠʦʥʥʳʭ - 12Á 140 38 

ʂʦʥʝʮ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ - 19Á 325 76 

ɸʪʤʦʩʬʝʨʘ ʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʫʤʝʨʝʢ ʠ ʥʘʩʪʫʧ-

ʣʝʥʠʷ ʥʦʯʠ ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʩʩʝʷʥʠʠ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝ-

ʪʘʠ ʚ ʦʩʚʝʱʝʥʠʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʘʞʝ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʩʫʤʝʨʝʢ ʩʣʦʠ ʘʪʤʦ-

ʩʬʝʨʳ ʚʳʰʝ 76 ʢʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʛʦʨʠʟʦʥʪ ʠ 

ʚʳʰʝ 325 ʢʤ ï ʚ ʟʝʥʠʪʝ ʝʱʝ ʦʩʚʝʱʘʶʪʩʷ ʧʨʷʤʳʤʠ 

ʣʫʯʘʤʠ ʉʦʣʥʮʘ ʠ ʥʘʧʨʘʚʣʷʶʪ ʨʘʩʩʝʷʥʥʳʡ ʩʚʝʪ ʢ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɸ ʟʥʘʯʠʪ ʄʉʆ, ʨʘʩʧʦʣʘʛʘʶ-

ʱʠʝʩʷ ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 83 ʢʤ ʠ ʪʦʛʜʘ ʤʦʛʫʪ ʦʩʚʝ-

ʱʘʪʴʩʷ ʧʨʷʤʳʤ ʩʦʣʥʝʯʥʳʤ ʠʟʣʫʯʝʥʠʝʤ. ʇʨʘʚʜʘ, 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʦʥʠ ʙʫʜʫʪ ʧʨʝʜʝʣʴʥʦ ʥʠʟʢʦ ʥʘʜ ʛʦʨʠ-

ʟʦʥʪʦʤ. 

ʇʨʠ ʵʪʦʤ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʥʘ ʢʘʢʦʡ ʤʠ-

ʥʠʤʘʣʴʥʦʡ ʚʳʩʦʪʝ ʦʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʭʦʜʷʪ 

ʧʨʷʤʳʝ ʣʫʯʠ ʉʦʣʥʮʘ, ʩʧʦʩʦʙʥʳʝ ʦʩʚʝʱʘʪʴ ʩʣʦʠ ʩʝ-

ʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ? ʊʦʯʥʳʡ ʦʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ 

ʟʘʪʨʫʜʥʠʪʝʣʝʥ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ ʧʨʝʜʝʣʴʥʦ ʪʦʯ-

ʥʦʛʦ ʫʯʸʪʘ ʠʭ ʧʦʛʣʦʱʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ, ʧʦʩʢʦʣʴʢʫ 

ʜʣʠʥʘ ʦʧʪʠʯʝʩʢʦʛʦ ʧʫʪʠ ʪʘʢʠʭ ʣʫʯʝʡ ʙʫʜʝʪ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʚʝʣʠʢʘ.  

ʅʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʧʨʦʙʣʝʤʘ ʠʟʣʦʞʝʥʘ ʚ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ʈʦʟʝʥʙʝʨʛʘ [4]. ɺ ʥʝʡ ʫʯʪʝʥʦ, 

ʯʪʦ ʧʫʪʴ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʨʘʟʥʳʭ ʜʣʠʥ ʚʦʣʥ ʚ ʘʪʤʦ-

ʩʬʝʨʝ ʥʝ ʦʜʠʥʘʢʦʚ. ʂʦʨʦʪʢʦʚʦʣʥʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʧʦ-

ʛʣʦʱʘʝʪʩʷ ʛʦʨʘʟʜʦ ʩʠʣʴʥʝʝ ʜʣʠʥʥʦʚʦʣʥʦʚʦʛʦ, ʧʨʠ-

ʯʸʤ ʛʣʘʚʥʳʤ ʘʛʝʥʪʦʤ ʧʦʛʣʦʱʝʥʠʷ ʚʳʩʪʫʧʘʶʪ ʘʪʤʦ-

ʩʬʝʨʥʳʝ ʘʵʨʦʟʦʣʠ. ʇʦʵʪʦʤʫ ʢʦʨʠʜʦʨ ʭʦʜʘ ʩʠʥʝ-

ʛʦʣʫʙʳʭ ʣʫʯʝʡ ʧʨʦʭʦʜʠʪ ʚʳʰʝ 20 ʢʤ, ʘ ʦʨʘʥʞʝʚʦ-

ʢʨʘʩʥʳʭ, ʥʘʧʨʦʪʠʚ, ʥʠʞʝ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʟʘʧʳʣʝ-

ʥʠʷ ʚʦʟʜʫʭʘ ʧʦʩʣʝʜʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʘʞʝ ʤʝʥʝʝ 10 

ʢʤ. ʊʘʢʠʝ ʚʳʩʦʪʳ ʚʧʦʣʥʝ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʫʨʦʚʥʝʤ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʥʚʝʢʪʠʚʥʳʭ (ʛʨʦʟʦʚʳʭ) ʦʙʣʘʢʦʚ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʠʭ ʚʳʚʦʜʦʚ ʚ ʨʘʟʣʠʯʠʷʭ 

ʦʢʨʘʩʢʠ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʥʘ 

ʨʘʟʥʳʭ ʫʜʘʣʝʥʠʷʭ ʦʪ ʛʦʨʠʟʦʥʪʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʩʝʨʝʙʨʠʩʪʳʝ ʦʙʣʘʢʘ (ʙʦʣʝʝ 10Á-15Á) ʚʩʝʛʜʘ 

ʦʢʨʘʰʝʥʳ ʥʝʡʪʨʘʣʴʥʦ ʠ ʜʘʞʝ ʠʤʝʶʪ ʛʦʣʫʙʦʚʘʪʳʡ 

ʮʚʝʪ. ɸ ʦʙʣʘʢʘ, ʙʣʠʟ ʛʦʨʠʟʦʥʪʘ, ʠʤʝʶʪ ʦʢʨʘʩʢʫ ʦʪ 

ʞʸʣʪʦʡ ʜʦ ʦʨʘʥʞʝʚʦʡ, ʯʪʦ ʠ ʟʘʧʝʯʘʪʣʝʥʦ ʥʘ ʩʥʠʤʢʝ 

(ʨʠʩ.1). 

 
ʈʠʩʫʥʦʢ 1. ï ʉʝʨʝʙʨʠʩʪʳʝ ʦʙʣʘʢʘ 19.06.2016, ʛ. ʑʝʣʢʦʚʦ (ʄʦʩʢ.ʆʙʣ.) 

 

ʇʦʣʫʯʝʥʳʡ ʚʳʚʦʜ ʚʘʞʝʥ ʚ ʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦ ʚʣʠʷʥʠʠ ʥʘ ʚʠʜʠʤʫʶ 

ʩʪʨʫʢʪʫʨʫ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ ʵʬʬʝʢʪʦʚ 

ʟʘʪʝʥʝʥʠʷ, ʢʘʢ ʦʪ ʩʦʩʝʜʥʠʭ ʩʣʦʸʚ ʄʉʆ, ʪʘʢ ʠ ʦʪ 

ʚʳʩʦʪʥʦʡ ʪʨʦʧʦʩʬʝʨʥʦʡ ʦʙʣʘʯʥʦʩʪʠ. ʕʪʦʪ ʚʦʧʨʦʩ ʚ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦʢʘ ʥʝ ʦʩʚʝʱʸʥ.  

ʀʪʘʢ, ʩʫʱʝʩʪʚʫʝʪ ʥʘʙʦʨ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʩʣʦʚʠʷ ʦʩʚʝʱʝʥʠʷ ʩʝʨʝʙʨʠʩʪʳʭ 

ʦʙʣʘʢʦʚ ʉʦʣʥʮʝʤ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʠʭ ʚʥʝʰʥʠʡ 

ʚʠʜ. ɿʜʝʩʴ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ, ʢʘʢ ʚʠʜʠʤʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʦʣʝʡ ʦʙʣʘʯʥʦʩʪʠ, ʪʘʢ ʠ ʠʭ ʮʚʝʪʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʘ ʢʨʦʤʝ ʪʦʛʦ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʜʝʪʘʣʝʡ ʦʙʣʘʯʥʦʛʦ 
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ʧʦʣʷ. ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʩʦʦʙʨʘʞʝʥʠʷ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʠʟʦʙʨʘʞʝʥʠʡ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘ-

ʢʦʚ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʨʘʩʧʦʣʦʞʝʥʳ ʩʦʣ-

ʥʝʯʥʳʝ ʣʫʯʠ ʚ ʢʘʨʪʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʀʥʦʛʜʘ ʧʦʣʘ-

ʛʘʶʪ, ʯʪʦ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ ʠʜʫʪ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ 

ʜʨʫʛʫ ʧʦʜ ʥʘʢʣʦʥʦʤ ʢ ʛʦʨʠʟʦʥʪʫ ʜʦ ʠ ʧʦʩʣʝ ʧʦʣʫ-

ʥʦʯʠ.ʀ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʛʦʨʠʟʦʥʪʫ ʚ ʤʦʤʝʥʪ ʠʩ-

ʪʠʥʥʦʡ ʧʦʣʫʥʦʯʠ. ʉ ʪʘʢʦʡ ʧʦʟʠʮʠʠ ʧʳʪʘʶʪʩʷ ʦʙʲ-

ʷʩʥʠʪʴ ʬʦʪʦʤʝʪʨʠʯʝʩʢʫʶ (ʷʨʢʦʩʪʥʫʶ) ʩʪʨʫʢʪʫʨʫ 

ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ.ʇʨʦʙʣʝʤʘ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠʦʙʦʩʥʦʚʘʥʠʷ ʫʛʣʘ ʥʘʢʣʦʥʘ 

ʣʫʯʝʡ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠʨʦʜʳ ʠ 

ʩʚʝʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥ-

ʮʠʧʦʤ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ ʥʝ ʤʦʛʫʪ ʠʜʪʠ 

ʧʘʨʘʣʣʝʣʴʥʦ. ɺ ʢʘʨʪʠʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʪʦʣʴʢʦ ʨʘʩʭʦʜʷʱʠʤʠʩʷ. ʇʦʜʪʚʝʨʞʜʝʥʠ-

ʝʤʵʪʦʤʫ ʩʣʫʞʠʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʫʯʝʡ ɹʫʜʜʳ, ʦʩʦ-

ʙʝʥʥʦ ʝʩʣʠ ʉʦʣʥʮʝ ʥʘʭʦʜʠʪʩʷ ʚʙʣʠʟʠ ʛʦʨʠʟʦʥʪʘ, ʘ 

ʣʫʯʠ ʪʷʥʫʪʩʷ ʚʧʣʦʪʴ ʜʦ ʟʝʥʠʪʘ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠ-

ʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʃʫʯʠ ɹʫʜʜʳ, ʠʣʣʶʩʪʨʠʨʫʶʪ ʨʘʩʭʦʜʠʤʦʩʪʴ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ[3]. 

 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʚ ʧʨʝʜʝʣʘʭ ʩʫ-

ʤʝʨʝʯʥʦʛʦ ʩʝʛʤʝʥʪʘ ʜʦʣʞʥʦ ʦʪʚʝʯʘʪʴ ʢʘʨʪʠʥʝ, ʧʨʠ-

ʚʝʜʸʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3. ʊʦʛʜʘ ʦʧʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʷʨ-

ʢʦʩʪʠ ʦʙʣʘʯʥʦʛʦ ʧʦʣʷ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩʪʨʦʛʦ 

ʥʘʜ ʤʝʩʪʦʤ ʧʦʣʦʞʝʥʠʷ ʉʦʣʥʮʘ ʧʦʜ ʛʦʨʠʟʦʥʪʦʤ ʚ 

ʪʦʤ ʩʣʫʯʘʝ ʝʩʣʠ ʩʦʜʝʨʞʘʥʠʝ ʘʵʨʦʟʦʣʷ ʚ ʦʙʣʘʢʝ 

ʚʩʶʜʫ ʦʜʠʥʘʢʦʚʦ. ʕʪʦ ʚ ʢʦʨʥʝ ʦʪʣʠʯʘʝʪ ʜʚʘ ʨʘʩ-

ʩʤʦʪʨʝʥʥʳʭ ʧʦʜʭʦʜʘ. 

 
ʈʠʩʫʥʦʢ 3. ï ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʚ ʧʨʝʜʝʣʘʭ ʩʫʤʝʨʝʯʥʦʛʦ ʩʝʛʤʝʥʪʘ 

 

ɼʣʷʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʭʘʨʘʢʪʝʨʝ ʚʣʠʷʥʠʷ 

ʭʦʜʘ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʥʘ ʷʨʢʦʩʪʴ ʧʦʣʝʡ ʄʉʆ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʨʠʶ ʩʥʠʤʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʝʧʦ-

ʜʚʠʞʥʦʡ ʢʘʤʝʨʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʦʡ ʥʦʯʠ (5-6 

ʠʶʣʷ 2006 ʛʦʜʘ). ʀʭ ʘʚʪʦʨʦʤ ʙʳʣ ɺ.ɼ. ɺʜʦʚʠʯʝʥʢʦ. 

ʉʥʠʤʢʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʦʪ 

00ʯ58ʤ ʜʝʢʨʝʪʥʦʛʦ ʚʨʝʤʝʥʠ ʇʝʪʨʦʧʘʚʣʦʚʩʢʘ ʜʦ 

02ʯ59ʤ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʩʥʠʤʢʘ ʚʩʷʢʠʡ ʨʘʟ ʦʧʨʝʜʝʣʷʣʦʩʴ 

ʧʦʣʦʞʝʥʠʝ ʉʦʣʥʮʘ (ʞʸʣʪʳʡ ʢʨʫʞʦʢ). ʈʝʰʝʥʠʶ 

ʵʪʦʡ ʟʘʜʘʯʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʘʣʠʯʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʟʚʸʟʜ ʥʘ ʩʥʠʤʢʘʭ (ʨʠʩ. 4-6). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʧʦʣʦʞʝʥʠʝ ʉʦʣʥʮʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʦʙʣʘʩʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ̫ ʨʢʦʩʪʠ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ. ʅʘ ʩʝ-

ʨʠʠ ʩʥʠʤʢʦʚ ʟʘʤʝʪʥʦ, ʯʪʦ ʦʙʣʘʩʪʴ ʥʘʠʙʦʣʴʰʝʡ ʷʨ-

ʢʦʩʪʠ ʩʤʝʱʘʣʘʩʴ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ (ʯʪʦ ʩʚʦʡ-

ʩʪʚʝʥʥʦ ʜʚʠʞʝʥʠʶ ʄʉʆ). ʀ ʪʦʣʴʢʦ ʥʝʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʷʨʢʦʩʪʠ 

ʦʙʣʘʯʥʦʛʦ ʧʦʣʷ ʠ ʉʦʣʥʮʘ ʧʦ ʘʟʠʤʫʪʫ ʩʦʚʧʘʜʘʣʠ. ʊʘ-

ʢʦʡ ʭʘʨʘʢʪʝʨ ʧʦʚʝʜʝʥʠʷ ʦʙʣʘʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʨ-

ʢʦʩʪʠ ʦʙʣʘʯʥʦʛʦ ʧʦʣʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʸʥ ʪʦʣʴʢʦ 

ʨʘʟʣʠʯʠʷʤʠ ʚ ʩʦʜʝʨʞʘʥʠʠ ʨʘʩʩʝʠʚʘʶʱʝʛʦ ʘʵʨʦʟʦʣʷ 

ʚ ʨʘʟʥʳʭ ʝʛʦ ʯʘʩʪʷʭ. 
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ʈʠʩʫʥʦʢ 4.- ɺʠʜ ʧʦʣʷ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ ʠ ʧʦʣʦʞʝʥʠʝ ʉʦʣʥʮʘ ʚ 01.03  

 

 
ʈʠʩʫʥʦʢ 5.- ɺʠʜ ʧʦʣʷ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ ʠ ʧʦʣʦʞʝʥʠʝ ʉʦʣʥʮʘ ʚ 01.13 

 

 
ʈʠʩʫʥʦʢ 6.- ɺʠʜ ʧʦʣʷ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ ʠ ʧʦʣʦʞʝʥʠʝ ʉʦʣʥʮʘ ʚ 01.23 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʦʙʨʘʙʦ-

ʪʘʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʮʝʥʪʨʘʤʠ ʷʨ-

ʢʦʩʪʠ ʧʦʣʷ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ ʨʘʩʭʦʜʷʱʠʝʩʷ ʨʘ-

ʜʠʘʣʴʥʦ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ ʚʳʜʝʣʷʶʪ ʦʙʣʘʩʪʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʣʘʯʥʦʛʦ ʘʵʨʦʟʦʣʷ. ʅʝ 

ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʮʝʥʪʨ ʷʨʢʦʩʪʠ ʧʦʣʷ ʄʉʆ ʙʫʜʝʪ ʩʦʚ-

ʧʘʜʘʪʴ ʧʦ ʘʟʠʤʫʪʫ ʩ ʧʦʣʦʞʝʥʠʝʤ ʉʦʣʥʮʘ ʜʣʷ ʦʜʥʦ-

ʨʦʜʥʳʭ ʧʦʣʝʡ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ (ʜʣʷ ʬʣʸʨʘ). 

ʄʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʬʦʪʦʤʝʪʨʠʯʝʩʢʘʷ ʩʪʨʫʢ-

ʪʫʨʘ ʧʦʣʝʡ ʄʉʆ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʘ ʩ ʥʝʦʜ-

ʥʦʨʦʜʥʦʩʪʷʤʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʵʨʦ-

ʟʦʣʷ.  

ʆʩʦʙʝʥʥʦʩʪʠ ʭʦʜʘ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʦʩʚʝʱʘʶ-

ʱʠʭ ʄʉʆ, ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʚʦʟʤʦʞʥʦʝ 

ʧʨʦʷʚʣʝʥʠʝ ʵʬʬʝʢʪʦʚ ʟʘʪʝʥʝʥʠʷ ʚ ʦʙʣʘʯʥʦʡ ʩʪʨʫʢ-

ʪʫʨʝ. ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʵʪʦʤʫ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩʫʥʢʝ 7. ɿʜʝʩʴ ʣʫʯʠ ʉʦʣʥʮʘ, ʧʨʦʭʦʜʷʱʠʝ ʥʘ 

ʫʨʦʚʥʝ ʚʝʨʰʠʥ ʢʫʯʝʚʳʭ ʦʙʣʘʢʦʚ ʦʪʙʨʘʩʳʚʘʶʪ ʪʝʥʝ-

ʚʫʶ ʢʘʨʪʠʥʫ ʥʘ ʬʦʥ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʤʝʟʦʩʬʝʨʥʳʭ 

ʦʙʣʘʢʦʚ. ʀ ʥʘ ʜʝʣʝ, ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʛʨʦʟʦʚʳʝ ʦʙ-

ʣʘʢʘ, ʤʦʛʫʪ ʠʤʝʪʴ ʚ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪʘʭ ʚʳʩʦʪʫ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ (ʥʘʢʦʚʘʣʝʥ) ʜʦ 12-13 ʢʠʣʦʤʝʪʨʦʚ. 

ʇʨʠ ʪʘʢʠʭ ʚʳʩʦʪʘʭ ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ, ʦʩʚʝʱʘʶʱʠʝ 

ʤʝʟʦʩʬʝʨʫ, ʤʦʛʫʪ ʯʘʩʪʠʯʥʦ ʵʢʨʘʥʠʨʦʚʘʪʴʩʷ ʚʝʨʭʥʝʡ 

ʯʘʩʪʴʶ ʪʨʦʧʦʩʬʝʨʥʳʭ ʦʙʣʘʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ ʥʝ ʩʣʝ-

ʜʫʝʪ ʟʘʙʳʚʘʪʴ ʠ ʦ ʚʦʟʤʦʞʥʦʤ ʚʟʘʠʤʥʦʤ ʟʘʪʝʥʝʥʠʠ 

ʦʜʥʠʭ ʦʙʣʘʯʥʳʭ ʜʝʪʘʣʝʡ ʜʨʫʛʠʤʠ. 

 

 
ʈʠʩʫʥʦʢ 7. ï ʂ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʪʝʥʝʚʳʭ ʵʬʬʝʢʪʦʚ ʥʘ ʩʪʨʫʢʪʫʨʫ ʄʉʆ. 
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ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʨʘʟʤʝʨʳ ʪʠʧʠʯʥʳʭ ʛʨʦʟʦʚʳʭ 

ʦʙʣʘʢʦʚ ʩʦʩʪʘʚʣʷʶʪ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ, ʪʦ ʠ ʨʘʟ-

ʤʝʨʳ ʪʝʥʝʚʳʭ ʜʝʪʘʣʝʡ ʙʫʜʫʪ ʥʝ ʤʝʥʴʰʠʤʠ. ʇʨʠ 

ʵʪʦʤ ʦʥʠ ʙʫʜʫʪ ʥʝ ʪʦʣʴʢʦ ʚʧʦʣʥʝ ʥʘʙʣʶʜʘʝʤʳ, ʥʦ ʠ 

ʩʤʦʛʫʪ ʟʘʤʝʪʥʦ ʚʣʠʷʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʝʨʝʙʨʠʩʪʳʭ 

ʦʙʣʘʢʦʚ. ʅʘʙʣʶʜʘʪʝʣʴ ʟʘʤʝʪʠʪ ʚ ʦʙʣʘʯʥʦʤ ʧʦʣʝ 

ʪʸʤʥʳʝ ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʣʦʞʥʦ ʠʥʪʝʨ-

ʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ ʵʣʝʤʝʥʪʳ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʤʝʟʦʩʬʝʨʥʳʭ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ. ʂʘʢ ʧʨʠʤʝʨʳ 

ʚʣʠʷʥʠʷ ʵʬʬʝʢʪʦʚ ʟʘʪʝʥʝʥʠʷ ʥʘ ʚʠʜ ʪʨʦʧʦʩʬʝʨʥʳʭ, 

ʘ ʟʘʪʝʤ ʠ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ ʧʨʠʚʝʜʝʥʳ ʠʣʣʶ-

ʩʪʨʘʮʠʠ (ʨʠʩ.8, 9). 

 
ʈʠʩʫʥʦʢ 8. ï ʌʦʪʦʛʨʘʬʠʠ ʪʝʥʝʡ ʥʘ ʬʦʥʝ ʪʨʦʧʦʩʬʝʨʥʳʭ ʦʙʣʘʢʦʚ. 

 

ʅʘ ʩʥʠʤʢʝ ʚʠʜʥʦ ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʳ ʟʘʪʝʥʝ-

ʥʠʷ ʤʦʛʫʪ ʤʝʥʷʪʴ ʚʠʜʠʤʫʶ ʩʪʨʫʢʪʫʨʫ ʦʙʣʘʯʥʦʛʦ 

ʧʦʣʷ. ʅʘʧʨʠʤʝʨ, ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʦʙʲ-

ʝʢʪʘ ʥʘʙʣʶʜʘʪʝʣʴ ʫʚʠʜʠʪ ʚ ʦʙʣʘʢʘʭ ʩʚʝʪʣʳʝ ʧʦ-

ʣʦʩʳ, ʢʦʪʦʨʳʭ ʚ ʬʠʟʠʯʝʩʢʦʤ ʩʤʳʩʣʝ ʚ ʦʙʣʘʯʥʦʤ 

ʧʦʣʝ ʥʝʪ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʵʬʬʝʢʪʳ ʤʦ-

ʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʧʦʣʝʡ ʄʉʆ. 

ʉ ʮʝʣʴʶ ʠʭ ʧʦʠʩʢʘ ʙʳʣ ʠʟʫʯʝʥ ʙʦʣʴʰʦʡ ʦʙʲʸʤ 

ʠʟʦʙʨʘʞʝʥʠʡ ʄʉʆ, ʧʦʣʫʯʝʥʥʳʭ ʘʚʪʦʨʦʤ ʚ ʩʝʟʦʥʳ 

2013 ï 2016 ʛʦʜʦʚ. ʆʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʨʝʟʫʣʴʪʘʪʘʧʦ-

ʠʩʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 9. 

 

 
ʈʠʩʫʥʦʢ 9. ï ɺʦʟʤʦʞʥʳʝ ʵʬʬʝʢʪʳ ʟʘʪʝʥʝʥʠʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʧʦʣʝʡ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ 

 

ɸʥʘʣʠʟʠʨʫʷ ʪʘʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʫʜʘʣʸʥʥʦʩʪʠ 

ʥʘʙʣʶʜʘʪʝʣʷ ʦʪ ʵʢʨʘʥʘ (ʧʦʣʷ ʩʝʨʝʙʨʠʩʪʳʭ ʦʙʣʘʢʦʚ) 

ʪʝʥʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʥʘ ʥʸʤ ʭʦʪʷ ʠʭ ʠ ʪʨʫʜʥʦ ʦʪʜʝ-

ʣʠʪʴ ʦʪ ʨʝʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʣʘʯʥʦ-

ʩʪʠ ʚʩʸ ʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʨʝʯʴ ʠʜʸʪ 

ʦ ʚʟʘʠʤʥʦʤ ʟʘʪʝʥʝʥʠʠ ʦʙʣʘʯʥʳʭ ʜʝʪʘʣʝʡ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʫʯʸʪ ʚʣʠʷʥʠʷ ʪʝʥʝʚʳʭ ʵʬʬʝʢʪʦʚ ʥʘ ʬʦʪʦʤʝʪ-

ʨʠʯʝʩʢʫʶ ʠ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʣʝʡ ʄʉʆ ʚʘʞʝʥ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣ-

ʞʠʪʴ. 
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