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ʛʘʣʫʟʴ ʟʥʘʥʴ ï 22 çʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷè, 
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ɸʅʆʊɸʎɯʗ 

ʏʝʨʝʜʥʠʢ ɼ.ʆ. ʂʦʨʝʢʮʽʷ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ 

ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʪʣʽ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 221 ï çʉʪʦʤʘʪʦʣʦʛʽʷè. ï ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ. ï ʤ. ɼʥʽʧʨʦ, 2024. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʚʯʝʥʥʶ ʧʨʦʙʣʝʤʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʤʧʣʘʥʪʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ  ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 

ʪʠʧʫ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʦʙʫʤʦʚʣʝʥʘ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ ʨʦʟʚʠʪʢʫ 

ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʽʟ ʟʘʛʘʣʴʥʦʩʦʤʘʪʠʯʥʦʶ 

ʧʘʪʦʣʦʛʽʻʶ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʪ̒ʴʩʷ ʟʤʽʥʘʤʠ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʧʦʨʫʰʝʥʥʷʤʠ ʬʫʥʢʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʚ ʮʴʦʤʫ ʨʘʢʫʨʩʽ 

ʟʘʩʣʫʛʦʚʫʶʪʴ ʩʠʩʪʝʤʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʦʩʪʝʦʧʘʪʽʾ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ 2 ʪʠʧʫ ʟ 

ʫʨʘʞʝʥʥʷʤ ʢʽʩʪʦʢ ʱʝʣʝʧ. 

ɼʠʩʙʘʣʘʥʩ ʢʽʩʪʢʦʚʦʛʦ ʦʙʤʽʥʫ, ʷʢʠʡ ʚʚʘʞʘʻʪʴʩʷ ʦʩʥʦʚʦ  ʁʤʝʪʘʙʦʣʽʯʥʠʭ 

ʦʩʪʝʦʧʘʪʽʡ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʘʣʴʤʫʚʘʥʥʷ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʟʦʥʽ 

ʽʤʧʣʘʥʪʘʮʽʾ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʫʧʦʚʽʣʴʥʠʪʠ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʶ ʽʤʧʣʘʥʪʘʪʫ 

ʪʘ ʨʦʟʚʠʪʦʢ ʡʦʛʦ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ. ʆʜʥʘʢ ʥʘʪʝʧʝʨ ʚʽʜʩʫʪʥʷ ʻʜʠʥʘ ʜʫʤʢʘ 

ʜʦʩʣʽʜʥʠʢʽʚ ʱʦʜʦ ʭʘʨʘʢʪʝʨʫ ʩʫʤʽʩʥʦʛʦ ʚʧʣʠʚʫ ʟʘʟʥʘʯʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʨʽʟʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʤʦʜʠʬʽʢʘʮʽʶ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ.  ɺʽʜʩʫʪʥʽʩʪʴ ʫ ʜʦʩʪʫʧʥʠʭ 

ʧʫʙʣʽʢʘʮʽʷʭ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ 

ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ, 

ʫʩʢʣʘʜʥʝʥʦʛʦ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ, ʪʘ ʾʭ ʚʧʣʠʚʫ ʥʘ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʶ ʽʤʧʣʘʥʪʘʪʽʚ. 

ʈʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʤʘʻ ʧʨʠʥʮʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʘʥʴ ʽ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ 

ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ. ɼʦ ʪʦʛʦ ʞ, 

ʧʦʪʨʝʙʫʻ ʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʨʦʟʨʦʙʢʠ ʣʽʢʫʚʘʣʴʥʠʭ ʽ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʩʭʝʤ 
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ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʩʪʠʥʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ 

ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ, ʩʧʨʷʤʦʚʘʥʦʾ, ʥʘʩʘʤʧʝʨʝʜ, ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʭʚʦʨʠʭ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʥʘ 

ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʟ ʩʫʧʫʪʥʽʤ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʚʞʝ ʥʘ 

ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧ̔ ʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 

ʽʤʧʣʘʥʪʘʪʽʚ ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ ʥʘ ʧʽʜʩʪʘʚʽ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʟ ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ 

ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʩʫʯʘʩʥʽ ʢʣʽʥʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ  

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʦʩʪʝʦʧʦʨʦʟʫ ʚ 

ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʘʨʦʜʦʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʥʫʩʥʦ-ʧʨʦʤʝʥʝʚʫ 

ʢʦʤʧ'ʶʪʝʨʥʫ ʪʦʤʦʛʨʘʬʽʶ. ɺ ʷʢʦʩʪʽ ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ï  

ʽʥʜʠʢʘʪʦʨʽʚ ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʙʣʘʩʪʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠ ʘʢʪʠʚʥʽʩʪʴ ʽʟʦʬʝʨʤʝʥʪʫ 

ʢʽʩʪʢʦʚʦʾ ʬʨʘʢʮʽʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ (BAP) ʪʘ ʦʩʪʝʦʢʘʣʴʮʠʥʫ (ʆʂʎ) ʚ ʩʠʨʦʚʘʪʮʽ 

ʢʨʦʚʽ. ʆʮʽʥʢʫ ʩʪʘʥʫ ʘʢʪʠʚʥʦʩʪʽ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʪʝʪʨʘʪ-ʨʝʟʠʩʪʝʥʪʥʦʾ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ (ʊʈʂʌ)  ʽ ʉ-ʢʽʥʮʝʚʠʭ 

ʪʽʣʦʧʝʧʪʠʜʽʚ ʢʦʣʘʛʝʥʫ I ʪʠʧʫ  ɓ-Cross Laps (ɓ-Cl). 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʚʽʜʧʦʚʽʜʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ 

ʫʢʨʘʾʥʩʴʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʪʘ ʟʛʽʜʥʦ ʟ ʧʨʠʥʮʠʧʘʤʠ 

ʙʽʦʝʪʠʢʠ, ʚʠʢʣʘʜʝʥʠʤʠ ʚ ɻʝʣʴʩʽʥʩʴʢʽʡ ʜʝʢʣʘʨʘʮʽʾ WMA çɽʪʠʯʥʽ ʧʨʠʥʮʠʧʠ 

ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʣʶʜʝʡè ʪʘ çʋʥʽʚʝʨʩʘʣʴʥʽʡ ʜʝʢʣʘʨʘʮʽʾ ʧʨʦ 

ʙʽʦʝʪʠʢʫ ʪʘ ʧʨʘʚʘ ʣʶʜʠʥʠè (UNESCO). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ 3 ʝʪʘʧʠ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʣʷ 

ʧʦʛʣʠʙʣʝʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʥʜʝʨʥʦʾ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʚʽʢʫ 

ʬʦʨʤʫʚʘʣʠʩʷ ʛʨʫʧʠ ʭʚʦʨʠʭ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, 

https://spravochnik.synevo.ua/ru/Panelcaandpmetabolism/crosslaps.html
https://spravochnik.synevo.ua/ru/Panelcaandpmetabolism/crosslaps.html
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ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʫ 144 ʭʚʦʨʠʭ, 

ʧʦʜʽʣʝʥʠʭ ʥʘ 4 ʛʨʫʧʠ, ʧʝʨʝʜ ʜʝʥʪʘʣʴʥʦʶ ʽʤʧʣʘʥʪʘʮʽʻʶ ʧʨʦʚʦʜʠʣʠʩʷ ʨʦʟʰʠʨʝʥʽ 

ʢʣʽʥʽʢʦ ï ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʤʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʦ I-ʾ ʦʩʥʦʚʥʦ ʾʛʨʫʧʠ (34 ʦʩʦʙʠ) 

ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʭʚʦʨʽ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, 

ʫʩʢʣʘʜʥʝʥʠʤ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ, ʘ I ʛʨʫʧʫ ʧʦʨʽʚʥʷʥʥʷ ʩʢʣʘʣʠ 34 

ʧʘʮʽʻʥʪʠ ʟ ʘʥʘʣʦʛʽʯʥʦʶ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʙʝʟ ʩʫʧʫʪʥʴʦʾ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ. ɼʦ II -  ʾʦʩʥʦʚʥʦ ʾʛʨʫʧʠ (40 ʦʩʽʙ) ʫʚʽʡʰʣʠ ʧʘʮʽʻʥʪʠ ʟ 

ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ (ʍɻʇ), ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ ʮʫʢʨʦʚʠʤ 

ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʘ  II -  ʾʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (36 ʦʩʽʙ) ï ʭʚʦʨʽ ʍɻʇ ʙʝʟ ʢʦʤʦʨʙʽʜʥʦʾ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʟ ʧʦʟʠʮʽʡ ʜʦʢʘʟʦʚʦʾ 

ʤʝʜʠʮʠʥʠ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ 3 ʛʨʫʧʠ, ʦʜʥʦʨʽʜʥʽ ʟʘ ʚʽʢʦʤ ʽ ʩʪʘʪʪʶ. ɼʦ ɯ-  ʾʽ ɯɯ-  ʾ

ʛʨʫʧʠ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʧʘʮʽʻʥʪʠ, ʷʢʽ ʩʪʨʘʞʜʘʣʠ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ ʚ 

ʧʦʻʜʥʘʥʥʽ ʽʟ ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ ʪʘ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʘ ʜʦ ɯɯɯ-  ʾ ï ʭʚʦʨʽ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ, ʥʝ ʦʙʪʷʞʝʥʠʤ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ. 

ɼʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʫ 26 ʧʘʮʽʻʥʪʽʚ ɯ ʪʘ ɯɯ ʛʨʫʧʠ, ʘ 

ʪʘʢʦʞ ʫ 32 ʭʚʦʨʠʭ ɯɯɯ ʛʨʫʧʠ, ʧʨʠʯʦʤʫ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ 

ʽʤʧʣʘʥʪʘʪ̔ʚ (ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʠʨʘʞʝʥʥʽ) ʙʫʣʘ ʧʦʨʽʚʥʷʥʦʶ. ʊʘʢ, ʚʩʴʦʛʦ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ 282 ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʠʭ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʠ, ʟ ʷʢʠʭ 92 

(32,6%) ï ʫ ʭʚʦʨʠʭ ɯ ʛʨʫʧʠ; 89 (31,5%) ï ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯɯ ʛʨʫʧʠ ʪʘ 101 

(35,8%) ï ʫ ɯɯɯ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ. 

ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʷʚʣʝʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʨʫʰʝʥʴ ʧʨʦʮʝʩʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʭʚʦʨʠʤ ʧʨʠʟʥʘʯʘʣʘʩ̫ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘ ʪʝʨʘʧʽʷ. 

ɿʦʢʨʝʤʘ, ʧʘʮʽʻʥʪʠ ɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʦʪʨʠʤʫʚʘʣʠ ʣʽʢʫʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, ʷʢʠʡ 

ʯʠʥʠʚ ʧʦʪʝʥʮʽʡʦʚʘʥʠʡ ʚʧʣʠʚ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʦʜʥʦʯʘʩʥʦ 

ʧʨʠʛʥʽʯʫʚʘʚ ʧʦʩʠʣʝʥʫ ʨʝʟʦʨʙʮʽʶ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ï ʨʝʢʦʤʙʽʥʘʥʪʥʠʡ 
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ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʙʽʣʦʢ rhBMP-2 ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʛ/ʤʣ ʩʫʤʽʩʥʦ ʽʟ 

ʦʩʪʝʦʛʝʥʦʥʦʤ ʚ ʜʦʙʦʚʽʡ ʜʦʟʽ 830 ʤʛ ʢʫʨʩʦʤ 1,5 ʤʽʩʷʮʽ. ɺʠʙʽʨ ʦʩʪʝʦʛʝʥʦʥʫ ʙʫʚ 

ʦʙʫʤʦʚʣʝʥʠʡ ʧʦʜʚʽʡʥʠʤ ʚʧʣʠʚʦʤ ʧʨʝʧʘʨʘʪʫ ʥʘ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ï ʘʢʪʠʚʘʮʽʻʁ  ʦʩʪʝʦʙʣʘʩʪʽʚ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷʤ ʬʫʥʢʮʽ ʾ ʦʩʪʝʦʢʣʘʩʪʽʚ. 

ʍʚʦʨʠʤ ɯɯ ʪʘ ɯɯɯ ʛʨʫʧ ʧʨʠʟʥʘʯʘʣʠ ʪʽʣʴʢʠ ʦʩʪʝʦʛʝʥʦʥ ʚ ʜʦʙʦʚʽʡ ʜʦʟʽ 830 ʤʛ 

ʢʫʨʩʦʤ 1,5 ʤʽʩʷʮʽ. 

ɸʥʘʣʽʟʦʤ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʷʢ ʫ ʭʚʦʨʠʭ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, 

ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ, ʪʘʢ ʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʙʝʟ ʬʦʥʦʚʦʾ 

ʤʝʪʘʙʦʣʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʛʣʠʙʦʢʝ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʷʢ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ, ʪʘʢ ʽ 

ʦʩʪʝʦʛʝʥʝʟʫ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʧʨʠʩʢʦʨʝʥʥʷ ʜʝʩʪʨʫʢʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʧʘʨʦʜʦʥʪʫ ʪʘ ʾʾ ʚʪʨʘʪʫ. ʆʜʥʦʯʘʩʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʥʘʣʝʞʥʦʤʫ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʙʦʨʽ ʟʘʩʦʙʽʚ ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ʨʽʚʝʥʴ ʤʘʨʢʝʨʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʥʦʨʤʘʣʽʟʫʻʪʴʩʷ, ʱʦ ʚʠʷʚʣʷʻ ʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʥʘ 

ʜʠʥʘʤʽʢʫ ʪʘ ʯʘʩʪʦʪʫ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ. ʈʦʟʰʠʨʝʥʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ, ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʶ ʽʤʧʣʘʥʪʘʪʽʚ ʪʘ ʾʭ ʧʦʜʘʣʴʰʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʻ ʧʦʨʫʰʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʜʽʘʛʥʦʩʪʠʯʥʫ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ 

ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ 

ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʦʪʦʚʥʽʩʪʴ ʭʚʦʨʠʭ ʜʦ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ, 

ʰʚʠʜʢʩ̔ʪɹ ʪʘ ʩʧʨʷʤʦʚʘʥʩ̔ʪɹ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʽʚ ʪʘ ʾʭ 

ʧʦʜʘʣʴʰʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʘʥʴ 

ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʽʜʥʦʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʧʽʜʙʦʨʫ 

ʘʜʝʢʚʘʪʥʦʾ ʢʦʨʠʛʫʶʯʦʾ ʪʝʨʘʧʽʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 



 6 

ʇʦʢʘʟʘʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʥʘ 

ʧʝʨʝʜ- ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʝʪʘʧʘʭ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʘʢʪʠʢʫ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ 

ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʜʨʫʛʦʛʦ ʪʠʧʫ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʘʮʽʾ, ʷʢʘ ʤʽʩʪʠʪʴ ʢʘʨʙʦʥʘʪ ʢʘʣʴʮʽʶ ʪʘ ʦʩʝʾʥ-

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʠʡ ʢʦʤʧʣʝʢʩ, ʻ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʤʝʪʦʜʦʤ, ʢʦʪʨʠʡ 

ʧʽʜʚʠʱʫʻ ʤʽʥʝʨʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʘʢʪʠʚʫʻ ʢʽʩʪʢʦʚʠʡ 

ʤʝʪʘʙʦʣʽʟʤ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʢʽʩʪʢʦʚʠʭ ʤʘʨʢʝʨʽʚ ʤʽʥʝʨʘʣʴʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʪʢʘʥʠʥʠ ʢʽʩʪʢʠ ʜʦʟʚʦʣʷʻ ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ ʽʟ ʩʫʧʫʪʥʴʦʶ 

ʦʩʪʝʦʧʘʪʦʣʦʛʽʻʶ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ. ʈʦʟʨʦʙʣʝʥʦ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʚ 

ʧʨʘʢʪʠʢʫ ʘʣʛʦʨʠʪʤ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 

2 ʪʠʧʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʙʽʣʢʘ rhBMP-2 ʪʘ 

ʦʩʝʾʥ-ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʩʪʝʦʛʝʥʦʥʫ. 

ɺʧʨʦʚʘʜʞʝʥʽ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʨʦʟʨʦʙʣʝʥʽ ʩʭʝʤʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʜʦʟʚʦʣʠʣʠ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʽʤʧʣʘʥʪʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʜʝʟʽʥʪʝʛʨʘʮʽʻʶ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʩʢʣʘʜʥʦʶ ʢʦʤʙʽʥʦʚʘʥʦʶ 

ʩʦʤʘʪʠʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʘʪʦʣʦʛʽʷ ʧʘʨʦʜʦʥʪʫ, ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʤʘʨʢʝʨʠ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ, ʜʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ, ʨʝʢʦʤʙʽʥʘʥʪʥʠʡ ʤʦʬʨʦʛʝʥʝʪʠʯʥʠʡ ʙʽʣʦʢ 

BMP-2, ʦʩʝʾʥ-ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʠʡ ʢʦʤʧʣʝʢʩ. 
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ANNOTATION  

 

Cherednyk D.O. Correction of bone remodeling processes during dental 

implantation in patients with generalized periodontitis against the background of 

type 2 diabetes. ï Qualifying scientific work on manuscript rights. 

Dissertation for obtaining the scientific degree of Doctor of Philosophy in 

specialty 221 - Dentistry. - Dnipro State Medical University. - Dnipro, 2024. 

The urgency of the problem 

The dissertation delves into a comprehensive exploration of the effectiveness 

of implantological treatment in patients with type 2 diabetes who are afflicted by 

generalized periodontitis. The significance of this research arises from the fact that 

dental implantation in patients with systemic medical conditions, coupled with bone 

tissue alterations, poses a notable risk for complications. Of specific concern in this 

context is systemic metabolic osteopathy in type 2 diabetes, which can extend its 

impact to the jaw bones. 

The root of metabolic osteopathies lies in an imbalance of bone metabolism, 

subsequently diminishing reparative processes in the implantation area. This, in turn, 

has the potential to decelerate the osseointegration of the implant and lead to implant 

failure down the line. Nevertheless, consensus is lacking regarding how different 

forms of generalized periodontitis modify changes in bone metabolism and influence 

the outcomes of dental implantation. The dearth of such information in existing 

literature necessitates a more intricate examination of the depth of these disorders 

among patients with diverse manifestations of generalized periodontitis complicated 

by diabetes. The solution of the given task is of fundamental importance for the 

development of new approaches to the personalized determination of indications and 

contraindications for carrying out dental implantation in this category of patients. 

The development of therapeutic and preventive strategies for managing patients 

based on their individual bone remodeling characteristics is a pressing issue. 

Additionally, particular emphasis should be placed on selecting effective 

pharmacotherapy, primarily aimed at enhancing osseointegration processes in 
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patients with diabetes and chronic generalized periodontitis, even at the stage of 

planning surgical procedures. 

The study's objective is to enhance implant osseointegration effectiveness 

during dental implantation in patients with various forms of generalized periodontitis 

complicated by diabetic osteopathy through the refinement of diagnostic methods for 

detecting varying bone mineral density and rectifying bone metabolism disorders. 

Modern clinical, biochemical, and statistical research methodologies were 

employed throughout this work. Clinical investigations adhered to generally 

accepted protocols for periodontal tissue examination. To identify osteoporosis in 

periodontal bone structures, cone-beam computed tomography was utilized. 

Biochemical markers of bone formation, such as alkaline phosphatase (BAP) and 

osteocalcin (BGLAP), were analyzed in blood samples to assess osteoblast activity. 

To evaluate bone tissue resorption activity, levels of tartrate-resistant acid 

phosphatase (TRACP) and C-terminal telopeptide of collagen I type (ɓ-Cross Laps 

or ɓ-Cl) were measured. 

The study adhered to established Ukrainian standards for patient examination 

and was conducted in accordance with bioethical principles outlined in the WMA 

Declaration of Helsinki, "Ethical Principles of Medical Research Involving Human 

Subjects," and the "Universal Declaration on Bioethics and Human Rights" 

established by UNESCO. The research was conducted in three stages. During the 

first stage, groups of patients suffering from generalized periodontitis alongside type 

2 diabetes mellitus were formed based on gender and age for in-depth examinations. 

At the second stage, an extensive clinical, radiological, and laboratory study 

was conducted, and comparative intergroup analyses were carried out among 144 

patients, who were divided into four groups. The main group I consisted of 34 

individuals with rapidly progressing generalized periodontitis complicated by 

diabetic osteopathy. The I comparison group included 34 patients with rapidly 

progressing generalized periodontitis without accompanying diabetic osteopathy. In 

the main group II, there were 40 patients with chronic generalized periodontitis who 
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also suffered from type 2 diabetes, while the second comparison group comprised 

36 patients with chronic generalized periodontitis but without type 2 diabetes. 

In the third stage, for a comparative analysis of dental implantation's 

effectiveness in patients with different pathologies, three groups, matched in age and 

gender, were established. Groups I and II consisted of patients with type 2 diabetes 

combined with systemic osteoporosis and rapidly progressing generalized 

periodontitis. Group III encompassed patients with rapidly progressing periodontitis 

unburdened by diabetic osteopathy. 

Dental implantation procedures were performed on 26 patients in group I, 26 

patients in group II, and 32 patients in group III, with the goal of performing a 

similar number of surgical operations in each group. In total, 282 intraosseous dental 

implants were implanted, with 92 (32.6%) in group I, 89 (31.5%) in group II, and 

101 (35.8%) in group III. To optimize osseointegration after dental implantation, 

taking into account the detected disturbances in bone metabolism processes via 

laboratory methods, patients received the following pharmacotherapy: 

Patients in the first group were administered a medical complex designed to 

have a potentiated effect on the restoration of bone tissue while also suppressing 

increased resorption of bone structures. This complex included recombinant 

morphogenetic protein (rhBMP-2 at a concentration of 10 ɛg/ml) in combination 

with osteogenon, with a daily dosage of 830 mg for a course of 1.5 months. 

Osteogenon was chosen due to its dual effect on bone tissue remodeling, involving 

the activation of osteoblasts and inhibition of osteoclast function. 

Patients in the second and third groups received only osteogenon at a daily 

dosage of 830 mg for a course of 1.5 months. 

The analysis of the obtained data from laboratory studies revealed that in 

patients with diabetic osteopathy suffering from rapidly progressing periodontitis 

and rapidly progressing generalized periodontitis without underlying pathology, a 

deeper imbalance in bone remodeling processes is evident. This manifests as 

elevated levels of both bone resorption and osteogenesis, leading to accelerated 

destruction of periodontal bone tissue and subsequent loss. However, it was 
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observed that with the appropriate and comprehensive selection of antiresorptive 

therapy, the levels of bone metabolism markers return to normal. This positive shift 

is reflected in the dynamics and frequency of osseointegration of dental implants. 

Scientific novelty in this study lies in the expanded understanding of the 

pathogenetic mechanisms contributing to adverse outcomes of dental implantation in 

patients with different forms of generalized periodontitis associated with type 2 

diabetes and osteopathology. The research highlights that one of the primary factors 

affecting implant osseointegration and long-term function is the disturbance in bone 

mineral density and bone metabolism. 

The diagnostic and prognostic value of bone density and bone metabolism 

indicators has been established, providing additional insights into patients' readiness 

for dental implantation, the speed and direction of osseointegration processes, and 

the subsequent performance of implants. This is crucial for determining the 

suitability of dental implantation as a restorative treatment method, selecting 

appropriate corrective therapy, and monitoring its effectiveness. 

The study highlights the significant role of correcting bone metabolism 

disorders in the pre- or post-operative stages of dental implantation, allowing for the 

optimization of patient management strategies for those with generalized 

periodontitis and type 2 diabetes. The research underscores the use of a complex 

containing calcium carbonate and the ossein-hydroxyapatite complex osteogenon as 

a pathogenetically justified method for increasing bone tissue mineral density and 

enhancing bone metabolism in patients with type 2 diabetes. 

Furthermore, it was observed that the dynamics of mineral density in bone 

tissue, as indicated by bone markers, provides an objective means to assess various 

outcomes of dental implantation in patients with type 2 diabetes and concurrent 

osteopathology. 

In practical terms, this research has led to the development, substantiation, 

and implementation of a drug therapy approach for dental implantation in patients 

with type 2 diabetes suffering from generalized periodontitis. This approach 

involves the use of the morphogenetic protein rhBMP-2 and the ossein-
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hydroxyapatite complex osteogenon. The drug treatment and prevention schemes 

applied in clinical practice have proven effective in increasing the success rate of 

dental implantation and reducing post-implantation complications, particularly in 

groups with complex combined somatic pathology. 

Keywords: periodontal pathology, rapidly progressive generalized 

periodontitis, diabetes, bone metabolism markers, dental implantation, recombinant 

morphogenetic protein BMP-2, ossein-hydroxyapatite complex. 
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ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ 

1) Gudarian, O., & Cherednyk, D. (2023). ʉʪʘʥ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʧʨʠ ʜʽʘʙʝʪʠʯʥʽʡ ʦʩʪʝʦʧʘʪʽʾ. 

ɺʽʩʥʠʢ ʩʪʦʤʘʪʦʣʦʛʽʾ, 122(1), 160ï166. https://doi.org/10.35220/2078-8916-

2023-47-1.26 (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʧʨʦʚʦʜʠʚ ʥʘʙʽʨ ʧʘʮʽʻʥʪʽʚ ʪʘ 

ʣʽʢʫʚʘʣʴʥʽ ʟʘʭʦʜʠ, ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʪʘʪʪʽ). 

2) ɻʫʜʘʨôʷʥ ʆ. ʆ., ʏʝʨʝʜʥʠʢ ɼ. ʆ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 

ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʜʽʘʙʝʪʠʯʥʫ ʦʩʪʝʦʧʘʪʽʶ ʰʣʷʭʦʤ 

ʨʝʤʦʜʝʣʷʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʾʾ ʱʽʣʴʥʦʩʪʽ. ʄʝʜʠʯʥʽ 

ʧʝʨʩʧʝʢʪʠʚʠ. 2023. ʊ. 28, ˉ 2. ʉ. 136-142. DOI: 

https://doi.org/10.26641/2307-0404.2023.2.283365 (ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï 

ʧʨʦʚʦʜʠʚ ʥʘʙʽʨ ʧʘʮʽʻʥʪʽʚ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʟʘʭʦʜʠ, ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʩʪʘʪʪʽ). 

3) ɻʫʜʘʨôʷʥ, ʆ., & ʏʝʨʝʜʥʠʢ, ɼ. (2023). ʇʦʢʘʟʥʠʢʠ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʧʨʠ ʜʽʘʙʝʪʠʯʥʽʡ ʦʩʪʝʦʧʘʪʽʾ ʚ 

ʦʮʽʥʮʽ ʧʨʦʛʥʦʟʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. ɯʥʥʦʚʘʮʽʾ ʚ 

ʩʪʦʤʘʪʦʣʦʛʽʾ, (2), 16ï23. https://doi.org/10.35220/2523-420X/2023.2.4 

(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʧʨʦʚʦʜʠʚ ʥʘʙʽʨ ʧʘʮʽʻʥʪʽʚ, ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʩʪʘʪʪʽ). 

4) Gudarian, O., & Cherednyk, D. (2023). ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 

ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʽʚ ʫ ʭʚʦʨʠʭ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʬʦʥʽ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ. ɺʽʩʥʠʢ ʩʪʦʤʘʪʦʣʦʛʽʾ, 

124(3), 52ï60. DOI https://doi.org/10.35220/2078-8916-2023-49-3.9 

(ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ï ʧʨʦʚʦʜʠʚ ʥʘʙʽʨ ʧʘʮʽʻʥʪʽʚ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʟʘʭʦʜʠ, ʙʨʘʚ 

ʫʯʘʩʪʴ ʫ ʧʽʜʛʦʪʦʚʮʽ ʩʪʘʪʪʽ). 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

1) Cherednyk D. Study of bone metabolism in generalized periodontitis 

complicated by diabetic osteopathy/ Gudarian O., Cherednyk D. // The 2nd 

International scientific and practical conference ñGlobal science: prospects 

https://doi.org/10.35220/2078-8916-2023-47-1.26
https://doi.org/10.35220/2078-8916-2023-47-1.26
https://doi.org/10.26641/2307-0404.2023.2.283365
https://doi.org/10.35220/2523-420X/2023.2.4
https://doi.org/10.35220/2078-8916-2023-49-3.9
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ 

BMP ï ʢʽʩʪʢʦʚʠʡ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʙʽʣʦʢ  

OHI-S ï ʩʧʨʦʱʝʥʠʡ ʽʥʜʝʢʩ ɻʨʽʥʘ-ɺʝʨʤʽʣʴʦʥʘ 

ʌʗʄ ï  ʬʦʨʤʫʚʘʯ ʷʩʝʥʥʦʾ ʤʘʥʞʝʪʠ 

ʊʈʂʌ ï ʪʘʨʪʨʘʪ-ʨʝʟʠʩʪʝʥʪʥʘ ʢʠʩʣʘ ʬʦʩʬʘʪʘʟʘ 

ɺɸʈ ï ʢʽʩʪʢʦʚʠʡ ʽʟʦʬʝʨʤʝʥʪ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ 

ʈʄɸ ï ʧʘʧʽʣʷʨʥʦ-ʤʘʨʛʽʥʘʣʴʥʦ-ʘʣʴʚʝʦʣʷʨʥʠʡ ʽʥʜʝʢʩ 

ʉʆʇʈ ï ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ 

ʉʊʈ ï ʩʧʨʷʤʦʚʘʥʘ ʪʢʘʥʠʥʥʘ ʨʝʛʝʥʝʨʘʮʽʷ 

ɻʇ ï ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ 

ʌʅʇ ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ 

ʍɻʇ ï ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ 

ʐʇɻʇ ï ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ 

ʎɼ ï ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ  
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ɺʉʊʋʇ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ  

ʅʘʨʘʟʽ ʜʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʦʪʨʠʤʘʣʘ ʚʠʟʥʘʥʥʷ ʪʘ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʩʫʯʘʩʥʽʡ 

ʩʪʦʤʘʪʦʣʦʛʽʾ ʚʽʜʢʨʠʣʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʫʩʧʽʰʥʦʛʦ ʚʽʜʥʦʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ 

ʟ ʧʦʚʥʦʶ ʘʜʝʥʪʽʻʶ ʪʘ ʜʝʬʝʢʪʘʤʠ ʟʫʙʥʠʭ ʨʷʜʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟ ʢʽʥʮʝʚʠʤʠ [1 ï 

3, 5]. 

ʅʘʪʝʧʝʨ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ ʜʦʚʝʜʝʥʦ, ʱʦ ʫʩʧʽʭ 

ʽʤʧʣʘʥʪʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʩʪʘʥʦʤ ʦʨʛʘʥʽʟʤʫ ʪʘ ʪʢʘʥʠʥ, ʦʪʦʯʫʶʯʠʭ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʠʡ ʽʤʧʣʘʥʪʘʪ, ʘ 

ʪʘʢʦʞ ʟʘʣʝʞʠʪʴ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʭʘʨʘʢʪʝʨʫ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ [6, 7, 8]. 

ɼʣʷ ʩʪʦʤʘʪʦʣʦʛʽʚ-ʽʤʧʣʘʥʪʦʣʦʛʽʚ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ 

ʟ'ʷʩʫʚʘʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ 

ʪʘ ʧʝʚʥʦ ʾʩʦʤʘʪʠʯʥʦ ʾʧʘʪʦʣʦʛʽ,ʾ ʷʢʦʶ ʩʪʨʘʞʜʘʶʪʴ ʮʽ ʧʘʮʽʻʥʪʠ, ʦʩʦʙʣʠʚʦ ʪʘʢʦ,ʾ 

ʱʦ ʩʧʨʠʯʠʥʷʻ ʨʦʟʚʠʪʦʢ ʦʩʪʝʦʧʦʨʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʟʥʠʞʝʥʥ ̫ʤʽʥʝʨʘʣʴʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ [9 ï 14, 17, 24]  

ʉʴʦʛʦʜʥʽ ʘʢʪʫʘʣʴʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʽʤʧʣʘʥʪʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʧʦʨʦʟʦʤ (ʆʇ). ʇʨʠ ʜʘʥʽʡ 

ʧʘʪʦʣʦʛʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʘʨʭʽʪʝʢʪʦʥʽʢʠ ʘʣʴʚʝʦʣʷʨʥʦʾ ʯʘʩʪʠʥʠ  

ʱʝʣʝʧ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʦʙʩʷʛʫ ʢʽʩʪʢʠ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʨʠʛʥʽʯʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ, ʚʠʥʠʢʥʝʥʥʷ ʟ ʚʠʩʦʢʦʶ ʯʘʩʪʦʪʦʶ (ʚʽʜ 10 ʜʦ 44%)  

ʨʘʥʥʽʭ ʪʘ ʧʽʟʥʽʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʘ ʪʘʢʦʞ ʫʩʢʣʘʜʥʝʥʴ ʥʘ ʝʪʘʧʽ 

ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ [11, 13, 15, 16, 17]. ʇʦʢʘʟʦʚʦ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʆʇ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʧʣʘʥʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 66%, ʪʦʜʽ ʷʢ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʪʠʧʽ 

ʘʨʭʽʪʝʢʪʦʥʽʢʠ ʱʝʣʝʧʥʠʭ ʢʽʩʪʦʢ ï 95% [5, 7, 18]. 

ɯʩʥʫʶʪʴ ʧʝʨʝʢʦʥʣʠʚʽ ʜʘʥʽ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ 

ʫʩʢʣʘʜʥʝʥʴ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ. 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʧʦʚ'ʷʟʫʶʪʴ ʾʭ ʨʦʟʚʠʪʦʢ ʟ ʥʘʷʚʥʠʤʠ ʧʨʠ ʜʘʥʽʡ ʧʘʪʦʣʦʛʽʾ 
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ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʠʤʠ ʽ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʨʦʟʣʘʜʘʤʠ, ʟʤʽʥʘʤʠ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ 

ʪʘ ʦʢʩʠʜʘʥʪʥʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʨʽʚʥʦʚʘʛʠ [5, 6, 19-22, 25] 

ʏʘʩʪʦʪʘ ʨʦʟʚʠʪʢʫ ʦʩʪʝʦʧʘʪʽʡ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʽ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 10% ʩʝʨʝʜ ʫʩʽʭ ʚʪʦʨʠʥʥʠʭ ʜʽʘʙʝʪʠʯʥʠʭ 

ʦʩʪʝʦʧʝʥʽʡ ʪʘ ʦʩʪʝʧʦʨʦʟʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʦ  ʁ

ʟʘʟʥʘʯʝʥʠʭ ʟʤʽʥ ʪʢʘʥʠʥʠ ʢʽʩʪʦʢ ̒ ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʨʦʮʝʩʽʚ ʨʝʟʦʨʙʮʽʾ [26 ï 32]. ʇʨʦʪʝ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʭʘʥʽʟʤʽʚ ʟʤʽʥ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʦʨʛʘʥʽʟʤʫ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ, ʫ ʜʦʩʣʽʜʥʠʢʽʚ ʚʽʜʩʫʪʥʷ ʻʜʠʥʘ ʜʫʤʢʘ ʱʦʜʦ 

ʭʘʨʘʢʪʝʨʫ ʩʫʤʽʩʥʦʛʦ ʚʧʣʠʚʫ ʟʘʟʥʘʯʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʤʦʜʠʬʽʢʘʮʽʶ ʢ̔ ʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ  [19, 20, 33 ï 37, 39, 40]. 

ɺʠʟʥʘʥʦ, ʱʦ ʟʤʽʥʠ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʽʥʜʠʢʘʪʦʨʠ ʚʠʨʘʟʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ ʨʝʘʢʪʠʚʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ, ʘʣʝ ʡ ʘʢʪʠʚʥʦʩʪ̔ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʢʘʥʠʥʘʭ 

ʧʘʨʦʜʦʥʪʫ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʫʩʢʣʘʜʥʝʥʴ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʫ ʜʦʩʪʫʧʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʦʨʫʰʝʥʴ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ, ʫʩʢʣʘʜʥʝʥʦʛʦ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ, ʪʘ ʾʭ ʚʧʣʠʚʫ 

ʥʘ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʶ ʽʤʧʣʘʥʪʘʪʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ. ɺʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʟʘʜʘʯʽ ʤʘʻ ʧʨʠʥʮʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʘʥʴ ʪʘ 

ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʜʘʥʦʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ, 

ʘ ʪʘʢʦʞ ʣʽʢʫʚʘʣʴʥʠʭ ʪʘ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʩʭʝʤ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʥʘʷʚʥʠʭ  ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ, ʩʧʨʷʤʦʚʘʥʦʾ, ʥʘʩʘʤʧʝʨʝʜ, 

ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ 

ʭʚʦʨʠʭ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʟ ʩʫʧʫʪʥʽʤ ʭʨʦʥʽʯʥʠʤ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʚʞʝ ʥʘ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ 

ʚʪʨʫʯʘʥʴ.  



 19 

ʇʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʠʤʠ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʧʨʠʡʦʤ ʧʨʝʧʘʨʘʪʽʚ ʢʘʣʴʮʽʶ ʪʘ ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʚʽʪʘʤʽʥʫ 

D, ʙʽʩʬʦʩʬʘʥʘʪʽʚ, ʥʘʥʦʜʠʩʧʝʨʩʥʦʾ ʤʝʭʘʥʽʟʦʚʘʥʦʾ ʢʘʣʴʮʽʻʚʦʾ ʩʦʣʽ, ʛʣʶʢʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʪʘ ʙʽʦʬʦʩʬʘʪʽʚ ʜʦʟʚʦʣʷ ̒ ʥʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ [6, 41, 43 ï 50].  ʂʨʽʤ ʪʦʛʦ, ʫ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʦʩʪʘʥʥʽʭ 

ʨʦʢʽʚ ʧʦʢʘʟʘʥʦ ʚʠʩʦʢʫ ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʫ ʪʘ ʨʝʧʘʨʘʪʠʚʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʝʾʥ-

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʦʩʪʝʦʛʝʥʦʥʫ) [51 ï 56]. ʇʨʝʧʘʨʘʪ ʤʘʻ ʭʦʨʦʰʫ 

ʙʽʦʣʦʛʽʯʥʫ ʩʫʤʽʩʥʽʩʪʴ ʪʘ ʪʝʨʘʧʝʚʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʣʽʢʫʚʘʥʥʽ 

ʦʩʪʝʦʧʦʨʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʋ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʦʩʪʝʦʛʝʥʦʥ ʜʦʩʽ ʰʠʨʦʢʦ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ. ʋ ʟʚ'ʷʟʢʫ ʟ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ, ʦʙ'ʻʢʪʠʚʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʜʦʮʽʣʴʥʦʩʪʽ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʧʨʝʧʘʨʘʪʫ, ʱʦ ʢʦʨʝʛʫʻ ʧʨʦʮʝʩʠ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʭʚʦʨʠʭ, ʷʢʽ ʧʦʪʝʙʫʶʪʴ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ, ʚʝʣʴʤʠ 

ʩʚʦʻʯʘʩʥʦ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʤʝʜʠʮʠʥʽ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʛʝʥʝʟʫ ʚʩʝ 

ʰʠʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʽʩʪʢʦʚʽ ʬʨʘʢʮʽʾ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʭ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ 

ʙʽʣʢʽʚ (rhBMP 2), ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʦʩʪʢʦʚʽ 

ʬʘʢʪʦʨʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʩʫʧʝʨʨʦʜʠʥʠ ɓ-ʪʨʘʥʩʬʦʨʤʫʶʯʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʫ. 

ɺʧʣʠʚʘʶʯʠ ʥʘ ʮʠʪʦʨʝʮʝʧʪʦʨʠ ʤʝʤʙʨʘʥ, ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʽʩʪʦʪʥʫ ʨʦʣʴ ʫ 

ʨʝʛʫʣʷʮʽʾ ʢʣʽʪʠʥʥʦʛʦ ʨʦʩʪʫ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʦʜʦʥʪʦʙʣʘʩʪʽʚ, 

ʭʦʥʜʨʦʙʣʘʩʪʽʚ, ʥʝʨʚʦʚʠʭ ʪʘ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ [57 ï 64]. ɺʩʪʘʥʦʚʣʝʥʦ ʾʭ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʚʽʜʥʦʚʣʝʥʥʽ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ [63 ï 

66]. 

ʇʨʝʜʩʪʘʚʣʷʻ ʽʥʪʝʨʝʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ 

ʙʽʣʢʘ (BMP-2) ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ ʦʩʪʝʦʛʝʥʦʥʦʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʧʨʠ 

ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ 

ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ, ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ 
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ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, 

ʥʘʛʘʣʴʥʽʩʪʴ ʾʭ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ. 

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

ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʦʥʘʥʘ ʟʛʽʜʥʦ ʟ ʧʣʘʥʦʤ ʅɼʈ ʢʘʬʝʜʨʠ ʭʽʨʫʨʛʽʯʥʦʾ 

ʩʪʦʤʘʪʦʣʦʛʽʾ, ʽʤʧʣʘʥʪʦʣʦʛʽʾ ʪʘ ʧʘʨʦʜʦʥʪʦʣʦʛʽʾ ɼɿ çɼʥʽʧʨʦʚʩʴʢʠʡ ʤʝʜʠʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʄʆɿ ʋʢʨʘʾʥʠè çʈʦʟʨʦʙʢʘ ʭʽʨʫʨʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʪʨʘʚʤʘʪʠʯʥʽ 

ʫʰʢʦʜʞʝʥʥʷ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʦʾ ʦʙʣʘʩʪʽè (ʜʝʨʞʘʚʥʘ ʨʝʻʩʪʨʘʮʽʷ 012U109664). 

ɸʚʪʦʨ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʚʠʢʦʥʘʚʮʝʤ ʟʘʧʣʘʥʦʚʘʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 

ʽʤʧʣʘʥʪʘʪʽʚ ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ ʥʘ ʧʽʜʩʪʘʚʽ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʟ ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ 

ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ.  

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

1. ɺʩʪʘʥʦʚʠʪʠ ʢʣʽʥʽʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʦʩʪʝʦʧʝʥʽʾ ʪʘ ʦʩʪʝʦʧʦʨʦʟʫ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ 

ʜʽʘʙʝʪʫ 2 ʪʠʧʫ. 

2. ɿ'ʷʩʫʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʪʠʚʥʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ ʪʘ 

ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ, ʥʘ 

ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ, ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʽʚ ʉ-

ʢʽʥʮʝʚʠʭ ʪʽʣʦʧʝʧʪʠʜʽʚ ʢʦʣʘʛʝʥʫ 1-ʛʦ ʪʠʧʫ, ʘʢʪʠʚʥʦʩʪʽ ʢʽʩʪʢʦʚʦʛʦ ʽʟʦʬʝʨʤʝʥʪʫ 

ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ, ʨʽʚʥ ̫ʢʽʩʪʢʦʚʦʾ ʬʨʘʢʮʽʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. 

3. ʈʦʟʨʦʙʠʪʠ ʪʘʢʪʠʢʫ ʪʘ ʤʝʪʦʜʠʢʫ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʢʦʨʝʢʮʽʶ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ 

ʬʦʨʤʘʤʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʦʩʝʾʥ-ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ 

ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʙʽʣʢʘ (rhBMP-2). 
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4. ʆʮʽʥʠʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ 

ʧʨʦʪʦʢʦʣʽʚ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ  ̔ʨʦʟʨʦʙʣʝʥʠʭ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ 

ʩʭʝʤ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩʠ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ. 

5. ɺʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʽʜʭʽʜ  ̔ʢʨʠʪʝʨʽʾ ʚʠʷʚʣʝʥʥʷ 

ʨʽʟʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʧʨʦʮʝʩʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɻʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʽ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʮʫʢʨʦʚʠʤ 

ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʛʥʦʟ ʥʘʡʙʣʠʞʯʠʭ ʪʘ ʚʽʜʜʘʣʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ: ʢʣʽʥʽʯʥʽ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʽ (ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʽʷ ʪʘ 

ʢʦʤʧ'ʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ), ʣʘʙʦʨʘʪʦʨʥʽ: ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ. ʈʦʟʰʠʨʝʥʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʘʪʦʛʝʥʝʪʠʯʥʽ ʟʤʽʥʠ ʫ 

ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʘʨʦʜʦʥʪʠʪʫ, ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ.  ʇʦʢʘʟʘʥʦ, ʱʦ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ, ʷʢʽ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʶ ʽʤʧʣʘʥʪʘʪʽʚ ʪʘ ʾʭ ʧʦʜʘʣʴʰʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʻ ʢʨʠʪʠʯʥʦ ʥʠʟʴʢʘ  ʤʽʥʝʨʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

(300-500 ʦʜ HU) ʪʘ ʧʦʨʫʰʝʥʥʷ ʟ ʙʦʢʫ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʜʽʘʛʥʦʩʪʠʯʥʫ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ 

ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ 

ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʛʦʪʦʚʥʽʩʪʴ ʭʚʦʨʠʭ ʜʦ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ, 

ʰʚʠʜʢʩ̔ʪɹ ʪʘ ʩʧʨʷʤʦʚʘʥʩ̔ʪɹ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʽʚ ʪʘ ʾʭ 

ʧʦʜʘʣʴʰʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʘʥʴ 

ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʽʜʥʦʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʧʽʜʙʦʨʫ 

ʘʜʝʢʚʘʪʥʦʾ ʢʦʨʠʛʫʶʯʦʾ ʪʝʨʘʧʽʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 
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ɼʦʧʦʚʥʝʥʽ ʥʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʩʪʘʥʫ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʪʠʚʥʦʛʦ 

ʦʩʪʝʦʛʝʥʝʟʫ ʪʘ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʘʨʦʜʦʥʪʠʪʫ, ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʽʚ ʉ-ʢʽʥʮʝʚʠʭ ʪʽʣʦʧʝʧʪʠʜʽʚ ʢʦʣʘʛʝʥʫ 1-ʛʦ ʪʠʧʫ, ʘʢʪʠʚʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʛʦ ʽʟʦʬʝʨʤʝʥʪʫ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ, ʨʽʚʥ ̫ ʢʽʩʪʢʦʚʦʾ ʬʨʘʢʮʽʾ ʣʫʞʥʦʾ 

ʬʦʩʬʘʪʘʟʠ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʚʠʪʦʢ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʱʝʣʝʧ ʫ 

ʜʘʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʭʚʦʨʠʭ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʨʦʟʚʠʪʢʦʤ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʪʘ 

ʟʥʠʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʭʚʦʨʠʭ ʽʟ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʽʥʽʯʥʠʭ, 

ʧʘʨʘʢʣʽʥʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʜʽʘʛʥʦʩʪʠʯʥʽ ʪʘ 

ʧʨʦʛʥʦʩʪʠʯʥʽ ʢʨʠʪʝʨʽʾ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʧʦʩʪʽʤʧʣʘʥʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ  ̔ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʨʽʚʥʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ; ʩʝʨʝʜ ʥʠʭ ʚʠʜʽʣʝʥʦ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʽ ʧʨʝʜʠʢʪʦʨʠ 

ʨʦʟʚʠʪʢʫ ʩʧʨʠʷʪʣʠʚʠʭ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ. 

ɺʧʝʨʰʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʩʭʝʤ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ 

ʩʫʧʨʦʚʦʜʫ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ.  

ɼʦʚʝʜʝʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʟʘʩʦʙʽʚ, 

ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ, ʧʘʮʽʻʥʪʘʤ ʟ ʚʽʜʭʠʣʝʥʥʷʤʠ ʫ ʩʧʝʢʪʨʽ 

ʢʽʩʪʢʦʚʦʛʦ ʦʩʪʝʦʛʝʥʝʟʫ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ. ɼʦʚʝʜʝʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʥʘ ʧʝʨʝʜ- ʪʘ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʝʪʘʧʘʭ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʘʢʪʠʢʫ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 

ʜʨʫʛʦʛʦ ʪʠʧʫ. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʘʮʽʾ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʦʩʝʾʥ-ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʠʡ ʢʦʤʧʣʝʢʩ, ʻ ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʤʝʪʦʜʦʤ, 
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ʱʦ ʧʽʜʚʠʱʫʻ ʤʽʥʝʨʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʘʢʪʠʚʫʻ ʢʽʩʪʢʦʚʠʡ 

ʤʝʪʘʙʦʣʽʟʤ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ. 

ʈʦʟʨʦʙʣʝʥʦ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʧʨʘʢʪʠʢʫ ʘʣʛʦʨʠʪʤ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ ʪʝʨʘʧʽʾ ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʙʽʣʢʘ rhBMP-2 ʪʘ ʦʩʝʾʥ-

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʩʪʝʦʛʝʥʦʥʫ. 

ɺʧʨʦʚʘʜʞʝʥʽ ʚ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʨʦʟʨʦʙʣʝʥʽ ʩʭʝʤʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʜʦʟʚʦʣʠʣʠ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʽʤʧʣʘʥʪʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʜʝʟʽʥʪʝʛʨʘʮʽʻʶ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟʽ ʩʢʣʘʜʥʦʶ ʢʦʤʙʽʥʦʚʘʥʦʶ 

ʩʦʤʘʪʠʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ 

ʢʽʩʪʢʦʚʠʭ ʤʘʨʢʝʨʽʚ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʘ ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ ʨʽʟʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ ʽʟ 

ʩʫʧʫʪʥʴʦʶ ʦʩʪʝʦʧʘʪʦʣʦʛʽʻʶ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʢʫʨʩʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʝʾʥ-ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ʦʩʪʝʦʛʝʥʦʥʫ) ʚ ʢʦʤʧʣʝʢʩʽ ʟ rhBMP-2 ʟʘ ʫʤʦʚ ʦʩʪʝʦʜʝʬʽʮʠʪʫ ʪʘ 

ʥʘʷʚʥʦʩʪʽ ʧʦʨʫʰʝʥʴ ʟ ʙʦʢʫ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʟʘʢʣʘʜʽʚ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ: ʂʇ çʇʦʣʪʘʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʩʪʦʤʘʪʦʣʦʛʽʾ ï 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʘ ʢʣʽʥʽʯʥʘ ʧʦʣʽʢʣʽʥʽʢʘ ʇʆʈè; ʤʝʜʠʯʥʠʡ ʮʝʥʪʨ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ; ʆʂʅʇ çʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʥʘ ʢʣʽʥʽʯʥʘ 

ʣʽʢʘʨʥʷè, ʤʝʜʠʯʥʠʡ ʮʝʥʪʨ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ʆ.ʆ. 

ɹʦʛʦʤʦʣʴʮʷ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʘʚʪʦʨʘ. 

ɻʦʣʦʚʥʘ ʽʜʝʷ ʨʦʙʦʪʠ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ, ʘ ʾʾ ʧʨʘʢʪʠʯʥʘ 

ʨʝʘʣʽʟʘʮʽʷ ʥʘʣʝʞʠʪʴ ʜʠʩʝʨʪʘʥʪʫ. ɸʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʘʥʦ ʽʥʬʦʨʤʘʮʽʡʥʠʡ 
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ʪʘ ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ ʽ ʘʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʾ ʪʘ ʟʘʢʦʨʜʦʥʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟʘ ʜʘʥʦʶ 

ʧʨʦʙʣʝʤʦʶ. ʉʘʤʦʩʪʽʡʥʦ ʪʘ ʧʦʝʪʘʧʥʦ ʚʽʜʽʙʨʘʥʽ ʪʘ ʢʣʽʥʽʯʥʦ ʦʙʩʪʝʞʝʥʽ ʚʩʽ 

ʪʝʤʘʪʠʯʥʽ ʭʚʦʨʽ, ʩʧʣʘʥʦʚʘʥʽ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ, ʢʣʽʥʽʢʦ-ʙʽʦʭʽʤʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʨʽʟʥʽ ʪʝʨʤʽʥʠ ʜʦ ʪʘ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʟ ʧʦʜʘʣʴʰʦʶ 

ʦʮʽʥʢʦʶ ʨʝʟʫʣʴʪʘʪʽʚ. ʉʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʾʭ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ, ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ 

ʚʠʩʥʦʚʢʠ ʨʦʙʦʪʠ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ  

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ 

ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ 2nd International scientific and practical conference çGlobal 

science: prospects and innovationsè (October 5-7, 2023) Liverpool, United 

Kingdom; materials of the international conference çProcess Management and 

Scientific Developmentsè (Birmingham, United Kingdom, 2019); materials of the 

international conference ç8th International scientific and practical conference 

çModern problems of science, education and societyè (October 9-11, 2023) ʂʠʾʚ, 

ʋʢʨʘʾʥʘ; materials of the 2nd International scientific and practical conference 

çModern research in science and educationè (October 12-14, 2023) Chicago, USA; 

materials of the 2nd International scientific and practical conference çCurrent 

challenges of science and educationè (October 16-18, 2023) Berlin, Germany. 

ʇʫʙʣʽʢʘʮʽʾ  

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 4 ʥʘʫʢʦʚʽ ʧʨʘʮʽ, 

ʟʦʢʨʝʤʘ, 4 ʩʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 4 ʟ ʷʢʠʭ 

ʟʘʪʚʝʨʜʞʝʥʦ ɼɸʂ ʋʢʨʘʾʥʠ, 1 ï ʚʭʦʜʠʪʴ ʜʦ ʚʠʜʘʥʥʷ, ʱʦ ʽʥʜʝʢʩʫʻʪʴʩʷ ʫ 

ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʤʝʪʨʠʯʥʽʡ ʙʘʟʽ Web of Science. ʆʜʥʘ ʨʦʙʦʪʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʫ 

ʤʘʪʝʨʽʘʣʘʭ ʚʽʪʯʠʟʥʷʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʡ, 3 ï ʫ ʟʙʽʨʥʠʢʘʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ  

ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʥʘ 193 ʩʪʦʨʽʥʢʘʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʢʩʪʫ ʽ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʦʛʣʷʜʫ ʣʽʪʝʨʘʪʫʨʠ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʜʚʦʭ ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, 
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ʚʠʩʥʦʚʢʽʚ, ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʱʦ ʤʽʩʪʠʪʴ 284 ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʭ ʜʞʝʨʝʣ, ʟ ʥʠʭ 79 ï ʢʠʨʠʣʠʮʝʶ ʪʘ 205 ï 

ʣʘʪʠʥʠʮʝʶ, ʜʦʜʘʪʢʽʚ. ʈʦʙʦʪʫ ʽʣʶʩʪʨʦʚʘʥʦ 10 ʪʘʙʣʠʮʷʤʠ ʪʘ 38 ʨʠʩʫʥʢʘʤʠ. 
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ʈʆɿɼɯʃ 1 

 

ɼɽʅʊɸʃʔʅɸ ɯʄʇʃɸʅʊɸʎɯʗ ʋ ʇɸʎɯɭʅʊɯɺ ɿ ʈɯɿʅʀʄʀ ʌʆʈʄɸʄʀ 

ɻɽʅɽʈɸʃɯɿʆɺɸʅʆɻʆ ʇɸʈʆɼʆʅʊʀʊʋ ʅɸ ʊʃɯ ʎʋʂʈʆɺʆɻʆ 

ɼɯɸɹɽʊʋ 2 ʊʀʇʋ: ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʇʈʆɹʃɽʄʀ 

(ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

1.1. ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ  

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʫʯʘʩʥʦʾ ʤʝʜʠʮʠʥʠ ʩʪʘʣʦ ʰʠʨʦʢʝ ʪʘ 

ʙʝʟʧʝʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ï 

ʤʝʪʦʜʫ, ʦʩʥʦʚʘʥʦʛʦ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʽ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʠʭ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ [1, 2, 5]. 

ɼʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʦʨʪʦʧʝʜʠʯʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʥʦʚʣʝʥʥʷ 

ʬʫʥʢʮʽʾ ʟʫʙʦʱʝʣʝʧʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʫʩʫʥʝʥʥʷ ʢʦʩʤʝʪʠʯʥʠʭ ʜʝʬʝʢʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʯʘʩʪʢʦʚʦʶ ʘʙʦ ʧʦʚʥʦʶ ʚʽʜʩʫʪʥʽʩʪʶ ʟʫʙʽʚ [240, 242]. ʅʘʡʙʽʣʴʰʫ ʧʦʰʠʨʝʥʽʩʪʴ 

ʦʪʨʠʤʘʣʠ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʽ ʛʚʠʥʪʦʚʽ ʽʤʧʣʘʥʪʘʪʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ 

ʜʦʩʪʘʪʥʽʩʪʶ ʾʭ ʤʝʭʘʥʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʚ ʢʽʩʪʮʽ ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʫ 

ʧʦʚʝʨʭʥʽ ç̔ ʤʧʣʘʥʪʘʪ-ʢʽʩʪʢʘè [241]. 

ɺʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʘ ʜʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʻ ʩʢʣʘʜʥʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʪʦʤʫ ʫʩʧʽʭʠ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 

ʚʠʚʯʝʥʥ̔  ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʟʘʻʤʦʜʽʾ ʽʤʧʣʘʥʪʘʪʽʚ ʟ ʦʪʦʯʫʶʯʠʤʠ ʪʢʘʥʠʥʘʤʠ ʷʩʝʥ 

ʪʘ ʢʽʩʪʦʢ. ʋʩʧʽʰʥʽʩʪʴ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʚʠʞʠʚʘʥʥʷ 

ʽʤʧʣʘʥʪʘʪʽʚ ʟʘʣʝʞʘʪʴ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʩʫʥʝʥʥʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʪʨʘʚʤʘʪʠʟʘʮʽʻʶ, ʨʘʥʦʚʠʤ ʫʰʢʦʜʞʝʥʥʷʤ ʪʘ ʨʦʟʚʠʪʢʦʤ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʘʩʝʧʪʠʯʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʚ ʧʝʨʠʽʤʧʣʘʥʪʥʠʭ ʪʢʘʥʠʥʘʭ. ʇʨʽʦʨʠʪʝʪʥʘ 

ʪʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʘ ʨʦʣʴ, ʷʢʘ ʚʧʣʠʚʘʻ ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ, ʥʘʣʝʞʠʪʴ ʧʨʦʮʝʩʫ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ï ʬʦʨʤʫʚʘʥʥʷ ʤʽʮʥʦʛʦ ʟʚôʷʟʢʫ 

ʤʽʞ ʚʩʪʘʥʦʚʣʝʥʠʤ ʽʤʧʣʘʥʪʘʪʦʤ ʪʘ ʢʽʩʪʢʦʚʦʶ ʪʢʘʥʠʥʦʶ ʨʝʮʠʧʽʻʥʪʘ [243, 244]. 

ʆʩʪʝʦʽʥʪʝʛʨʘʮʽʷ ʚʢʣʶʯʘʻ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʦʪʦʯʫʶʯʦʾ 
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ʜʝʥʪʘʣʴʥʠʡ ʽʤʧʣʘʥʪʘʪ, ʟ ʥʦʨʤʘʣʽʟʘʮʽʻʶ ʘʙʦ ʧʽʜʚʠʱʝʥʥʷʤ ʢʽʩʪʢʦʚʦʾ 

ʨʝʛʝʥʝʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʦʩʣʘʙʣʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ. ʉʘʤʝ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʦʙʤʽʥʫ ʩʪʘʻ ʦʩʥʦʚʥʠʤ ʘʩʧʝʢʪʦʤ ʚʠʞʠʚʘʥʥʷ 

ʽʤʧʣʘʥʪʘʪʫ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʟʘʛʦʻʥʥʷ ʧʽʩʣʷ 

ʦʧʝʨʘʮʽʡʥʦʛʦ ʚʪʨʫʯʘʥʥʷ [7, 245]. 

ʇʦʚʥʦʮʽʥʥʽʩʪʴ ʽʤʧʣʘʥʪʘʮʽʡʥʦ-ʷʩʝʥʥʦ-ʢʽʩʪʢʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʦʙʫʤʦʚʣʝʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʩʪʘʥʦʤ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʦʤ 

ʩʪʘʥʫ ʷʩʝʥʥʠʭ ʪʢʘʥʠʥ ʪʘ ʧʝʨʝʙʽʛʦʤ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 

ʽʤʧʣʘʥʪʘʪʽʚ [247, 248]. ʇʦʢʘʟʦʚʦ, ʱʦ ʥʘ ʨʝʟʫʣʴʪʘʪ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʷʢ ʤʽʩʮʝʚʽ ʬʘʢʪʦʨʠ, ʪʘʢ ʽ ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʠʭ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʦʢʘʟʘʥʥʷ ʪʘ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ ʣʽʢʫʚʘʥʥʷ 

[2, 4]. ɺʠʟʥʘʯʝʥʦ ʨʷʜ ʚʽʜʥʦʩʥʠʭ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʧʨʠ 

ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ, ʷʢʠʡ ʫʩʢʣʘʜʥʝʥʠʡ ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ ʪʘ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʧʨʦʪʝ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʮʽ ʧʦʣʦʞʝʥʥʷ, ʥʝ ʧʨʦʚʦʜʠʣʦʩʷ. 

ʗʢʽʩʪʴ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʪʘ ʪʝʭʥʽʢʘ ʾʭ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʩʷʛʣʠ 

ʦʧʪʠʤʫʤʫ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʥʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘʣʠʰʘʶʪʴʩʷ 

ʚʽʜʩʪʨʦʯʝʥʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʷʢʽ ʩʢʦʨʦʯʫʶʪʴ ʪʝʨʤʽʥʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʦʨʪʦʧʝʜʠʯʥʠʭ ʩʫʧʨʘʢʦʥʩʪʨʫʢʮʽʡ ʽ ʩʘʤʠʭ ʽʤʧʣʘʥʪʘʪʽʚ [5, 249].  

ɼʝʥʪʘʣʴʥʽ ʽʤʧʣʘʥʪʘʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʛʚʠʥʪʦʚʽ, ʮʠʣʽʥʜʨʠʯʥʽ, 

ʧʣʘʩʪʠʥʯʘʩʪʽ, ʪʨʫʙʯʘʩʪʽ, ʢʦʤʙʽʥʦʚʘʥʽ. ʅʘʡʯʘʩʪʽʰʝ ʚ ʢʣʽʥʽʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʝʥʪʘʣʴʥʽ ʽʤʧʣʘʥʪʘʪʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʪʠʪʘʥʫ ʪʘ ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ ʦʢʩʠʜʫ 

ʮʠʨʢʦʥʽʶ [250, 251, 252, 269]. 

ɺʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʘ ʯʘʩʪʠʥʘ ʩʫʯʘʩʥʦʛʦ ʽʤʧʣʘʥʪʘʪʫ ʤʘʻ ʩʢʣʘʜʥʫ 

ʢʦʥʪʫʨʥʫ ʩʪʨʫʢʪʫʨʫ (ʨʽʟʴʙʘ, ʧʝʨʬʦʨʘʮʽʡʥʽ ʦʪʚʦʨʠ), ʘ ʪʘʢʦʞ ʰʦʨʩʪʢʫ ʧʦʚʝʨʭʥʶ 

ʟ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʤʦʜʠʬʽʢʘʮʽʡ ʾʾ ʦʙʨʦʙʢʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʡʦʛʦ ʟʘʛʣʠʙʣʝʥʥʷ 

ʥʠʞʯʝ ʨʽʚʥʷ ʢʽʩʪʢʠ ï ʥʝ ʤʝʥʰʝ, ʥʽʞ ʥʘ 2 ʤʤ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ 

ʢʦʤʧʨʦʤʽʩ ʤʽʞ ʝʬʝʢʪʠʚʥʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʘʢʪʠʚʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ 

ʧʽʜʪʨʠʤʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʾ ʛʽʛʽʻʥʠ ʪʨʠʚʘʣʦ ʬʫʥʢʮʽʦʥʫʶʯʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʧʨʠ 

ʤʦʞʣʠʚʦʤʫ ʦʛʦʣʝʥʥʽ ʾʭ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʾ ʯʘʩʪʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʨʝʟʦʨʙʮʽʾ ʪʘ 
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ʘʪʨʦʬʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ 

[253, 254].  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʤʧʣʘʥʪʘʪʽʚ ʟ ʙʽʦʧʦʢʨʠʪʪʷʤ ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ 

ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʡ ʨʝʟʫʣʴʪʘʪ. ɺ ʷʢʦʩʪʽ ʙʽʦʧʦʢʨʠʪʪʷ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ. ʎʝʡ ʤʘʪʝʨʽʘʣ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝ 

ʣʠʰʝ ʙʽʦʩʫʤʽʩʥʽʩʪʶ ʟ ʢʽʩʪʢʦʚʦʶ ʪʢʘʥʠʥʦʶ, ʘʣʝ ʡ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ. ɺʚʘʞʘʻʪʴʩʷ ʜʦʮʽʣʴʥʠʤ ʚʠʜʽʣʷʪʠ ʽʤʧʣʘʥʪʘʪʠ ʟ 

ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʠʤ ʧʦʢʨʠʪʪʷʤ ʷʢ ʙʽʦʽʥʪʝʛʨʘʣʴʥʽ, ʦʩʢʽʣʴʢʠ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʷ 

ʜʦʩʷʛʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʤʝʭʘʥʽʯʥʠʤ ʰʣʷʭʦʤ, ʘ ʽ ʙʽʦʣʦʛʽʯʥʠʤ ʟʯʝʧʣʝʥʥʷʤ ʢʽʩʪʢʠ ʟ 

ʡʦʛʦ ʧʦʚʝʨʭʥʝʶ [255]. 

ʆʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʧʨʠʞʠʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʫ ʻ ʬʽʢʩʘʮʽʷ ʚʽʜʨʦʩʪʢʽʚ 

ʦʩʪʝʦʙʣʘʩʪʽʚ ʜʦ ʡʦʛʦ ʧʦʚʝʨʭʥʽ. ʇʨʦʮʝʩ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʥʘʡʰʚʠʜʰʝ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʧʝʨʰʽ 12 ʪʠʞʥʽʚ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʘʪʫ 

[245, 256].  

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʦʧʝʨʘʮʽʡ ʟʽ ʚʩʪʘʥʦʚʣʝʥʥ ̫ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʚʘʨʪʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʨʷʜ ʬʘʢʪʦʨʽʚ:  

- ʩʪʘʥ ʷʩʝʥʥʠʭ ʪʢʘʥʠʥ; 

- ʱʽʣʴʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ; 

- ʢʽʣʴʢʽʩʪʴ, ʨʦʟʤʽʨʠ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ ʚ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ 

ʚʠʭʽʜʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ [245, 248]. ʅʘʡʙʽʣʴʰʝ ʚʠʟʥʘʥʥʷ ʜʣʷ 

ʦʮʽʥʢʠ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʦʪʨʠʤʘʣʘ ʢʣʘʩʠʬʽʢʘʮʽʷ C. Micsh [257]: 

- D1 ʪʠʧ: ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʚʘʞʘʥʥʷʤ ʢʦʨʪʠʢʘʣʴʥʦʾ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʱʦ ʥʘ ʚʝʨʭʥʽʡ ʱʝʣʝʧʽ ʪʨʘʧʣʷʻʪʴʩʷ ʚʢʨʘʡ ʨʽʜʢʦ; 

- D2 ʪʠʧ: ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʢʦʨʪʠʢʘʣʴʥʦʾ (ʢʦʤʧʘʢʪʥʦʾ) ʪʘ ʩʧʦʥʛʽʦʟʥʦʾ (ʛʫʙʯʘʪʦʾ) ʢʽʩʪʢʠ, 

ʧʨʠʙʣʠʟʥʦ 2:1; 

- D3 ʪʠʧ: ʟʛʘʜʘʥʽ ʩʪʨʫʢʪʫʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1; 

- D4 ʪʠʧ: ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʞʝʥʘ ʘʪʨʦʬʽʷ ʢʦʤʧʘʢʪʥʦʾ ʢʽʩʪʢʠ ʟʘ 

ʨʘʭʫʥʦʢ ʧʝʨʝʚʘʞʘʥʥʷ ʩʧʦʥʛʽʦʟʥʠʭ ʩʪʨʫʢʪʫʨ. 
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ʅʘʡʩʧʨʠʷʪʣʠʚʽʠhʤ ʪʠʧʦʤ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʜʣʷ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʻ ʪʠʧ 

D2. 

 ʅʘ ʜʫʤʢʫ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʫʩʧʽʭ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʟʥʠʞʫʻʪʴʩʷ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʤʧʣʘʥʪʘʪʽʚ ʥʝʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʫ ʽ ʜʦʚʞʠʥʠ, ʦʩʢʽʣʴʢʠ ʾʭ 

ʙʽʦʤʝʭʘʥʽʯʥʽ ʷʢʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʠʟʴʢʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʽʟʽʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʽʦʨʝʛʫʣʷʮʽʾ ʪʘ 

ʚʠʨʘʞʝʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʛʝʥʝʟʫ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʨʫʰʫʚʘʪʠʩʴ ʷʢ ʧʨʠ ʦʩʪʝʦʧʝʥʽʾ 

ʯʠ ʦʩʪʝʦʧʦʨʦʟʽ, ʪʘʢ ʽ ʦʩʪʝʦʩʢʣʝʨʦʟʽ [259, 256]. 

ʋʤʦʚʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʽʚ  ̒ʥʘʩʪʫʧʥʠʤʠ:  

1. ʇʝʨʚʠʥʥʘ ʤʝʭʘʥʽʯʥʘ ʬʽʢʩʘʮʽʷ (ʩʪʘʙʽʣʴʥʽʩʪʴ) ʽʤʧʣʘʥʪʘʪʫ. 

2. ɺʽʜʧʦʚʽʜʥʽ ʟʤʽʥʠ ʢʣʽʪʠʥ: ʤʝʟʝʥʭʽʤʘʣʴʥʽ ʢʣʽʪʠʥʠ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ 

ʚ ʧʨʝʦʩʪʝʦʙʣʘʩʪʠ ʪʘ ʦʩʪʝʦʙʣʘʩʪʠ; ʦʩʪʝʦʢʣʘʩʪʠ ʫʪʚʦʨʶʶʪʴʩʷ ʟ 

ʤʦʥʦʮʠʪʽʚ ʢʨʦʚʽ. 

3. ɸʜʝʢʚʘʪʥʝ ʟʘʛʦʻʥʥʷ ʨʘʥʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʽʤʧʣʘʥʪʘʪʫ 

ʪʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʠʭ ʧʨʦʮʝʩʽʚ. 

4. ʉʪʠʤʫʣʷʮʽʷ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ: ʪʨʘʚʤʘ ʽ ʧʦʜʘʣʴʰʠʡ 

ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʘʧʫʩʢʘʶʪ ɹʟʘʛʦʻʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʽ ʚʠʜʽʣʝʥʥʷ 

ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ (ʢʽʩʪʢʦʚʠʡ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʙʽʣʦʢ BMP) 

ʈʘʥʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʫ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʛʝʤʘʪʦʤʘʤʠ ʪʘ ʢʨʦʚʦʚʠʣʠʚʘʤʠ ʚ ʦʙʣʘʩʪʴ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ ʪʘ 

ʨʦʟʭʦʜʞʝʥʥʷʤ ʰʚʽʚ, ʟʘʧʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʚ ʟʦʥʽ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʪʘ 

ʥʘʚʢʦʣʦʱʝʣʝʧʥʠʭ ʪʢʘʥʠʥ, ʨʝˇʽʦʥʘʨʥʠʤ ʣʽʤʬʘʜʝʥʽʪʦʤ, ʧʽʜʚʠʱʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʧʘʨʝʩʪʝʟʽʷʤʠ. ʌʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ ʚ ʮʝʡ ʧʝʨʽʦʜ ʤʦʞʫʪʴ ʙʫʪʠ 

ʪʨʘʚʤʘʪʠʯʥʝ ʧʨʝʧʘʨʫʚʘʥʥʷ ʢʽʩʪʢʠ, ʥʘʧʨʠʢʣʘʜ, ʾʾ ʧʝʨʝʛʨʽʚ, ʥʝʜʦʩʪʘʪʥʷ ʧʝʨʚʠʥʥʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʽʤʧʣʘʥʪʘʪʫ [249, 259]. ʉʝʨʝʜ ʚʽʜʜʘʣʝʥʠʭ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʚʠʜʽʣʷʶʪʴ ʧʝʨʠʽʤʧʣʘʥʪʥʠʡ ʤʫʢʦʟʠʪ, ʧʝʨʠʽʤʧʣʘʥʪʠʪ, ʚʽʜʪʦʨʛʥʝʥʥʷ 

ʽʤʧʣʘʥʪʘʪʫ ʘʙʦ ʦʩʪʝʦʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʘʪʦʣʦʛʽʯʥʫ ʨʝʟʦʨʙʮʽ ʁʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʚ ʦʙʣʘʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʽʤʧʣʘʥʪʘʪʫ, ʧʝʨʝʣʦʤ ʽʤʧʣʘʥʪʘʪʫ. ʇʨʠʯʠʥʘʤʠ 

ʫʩʢʣʘʜʥʝʥʴ ʘʚʪʦʨʠ ʚʚʘʞʘʶʪʴ ʥʝʜʦʩʪʘʪʥʶ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʫ ʧʽʜʛʦʪʦʚʢʫ ʭʚʦʨʦʛʦ 

ʧʝʨʝʜ ʤʘʡʙʫʪʥʴʦʶ ʜʝʥʪʘʣʴʥʦʶ ʽʤʧʣʘʥʪʘʮʽʻʶ, ʱʦ ʚʢʣʶʯʘʻ, ʥʘʩʘʤʧʝʨʝʜ, 
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ʨʘʮʽʦʥʘʣʴʥʫ ʩʘʥʘʮʽʶ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʽ ʫʩʫʥʝʥʥʷ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ 

ʷʚʠʱ ʚ ʟʦʥʽ ʤʘʡʙʫʪʥʴʦʛʦ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʚ ʢʽʩʪʮ ̔ ʱʝʣʝʧʠ. 

ʇʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ ʥʝ ʫʩʫʥʝʥʘ ʥʝʧʦʚʥʦʮʽʥʥʘ ʛʽʛʽʻʥʘ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, 

ʙʘʢʪʝʨʽʘʣʴʥʘ ʢʦʥʪʘʤʽʥʘʮʽʷ ʩʪʠʤʫʣʶʶʪʴ ʚʠʥʠʢʥʝʥʥʷ ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ ʚ 

ʧʝʨʠʽʤʧʣʘʥʪʥʽʡ ʟʦʥʽ ʥʘ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ [260, 261]. ʂʨʽʤ 

ʪʦʛʦ, ʧʦʭʠʙʢʠ ʧʣʘʥʫʚʘʥʥʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʦʙʣʘʩʪʽ ʤʘʡʙʫʪʥʴʦʾ ʽʤʧʣʘʥʪʘʮʽʾ, 

ʥʝʜʦʚʝʨʰʝʥʽʩʪʴ ʭʽʨʫʨʛʽʯʥʠʭ ʪʝʭʥʽʢ, ʧʦʭʠʙʢʠ ʧʨʠ ʚʠʙʦʨʽ ʢʽʣʴʢʦʩʪʽ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ ʪʘ ʾʭ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʫ ʱʝʣʝʧʥʽʡ ʢʽʩʪʮʽ ʥʘ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ 

ʣʽʢʫʚʘʥʥʷ ʩʧʨʠʯʠʥʷʶʪʴ ʧʦʨʫʰʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ï 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʽ ʚʽʜʪʦʨʛʥʝʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ [262, 263].  

ʇʨʦʪʦʢʦʣ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʥʘ ʝʪʘʧʘʭ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ ʦʮʽʥʢʠ 

ʧʦʜʘʣʴʰʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʪʦʧʝʜʠʯʥʠʭ ʩʫʧʨʘʩʪʨʫʢʪʫʨ ʥʘ ʽʤʧʣʘʥʪʘʪʘʭ 

ʚʢʣʶʯʘʶʪʴ ʦʙʦʚôʷʟʢʦʚʝ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʽʯʥʝ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ; 

ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʂʇʂʊ [264, 265]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʣʷ ʦʮʽʥʢʠ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʽ 

ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ï

ʦʩʪʝʦʛʝʥʝʟʫ ʪʘ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ [266, 267]. 

ʅʘʡʽʥʬʦʨʤʘʪʠʚʥʽʠhʤ ʤʘʨʢʝʨʦʤ ʢʽʩʪʢʦʚʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʥʘʪʝʧʝʨ ʻ  ʨʽʚʝʥʴ 

ʦʩʪʝʦʢʘʣʴʮʠʥʫ (ʆʂʎ) ʽ ʘʢʪʠʚʥʽʩʪʴ ʽʟʦʬʝʨʤʝʥʪʫ ʢʽʩʪʢʦʚʦʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ 

(ɺɸʈ). ʆʩʪʝʦʢʘʣʴʮʠʥ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʥʝʢʦʣʘʛʝʥʦʚʠʡ ʢʘʣʴʮʽʡ-ʟʚôʷʟʫʶʯʠʡ 

ʙʽʣʦʢ ʢʽʩʪʢʦʚʦʛʦ ʤʘʪʨʠʢʩʫ, ʘ ̔ʟʦʬʝʨʤʝʥʪ ʢʽʩʪʢʦʚʦʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ï 

ʢʣʶʯʦʚʠʡ ʬʘʢʪʦʨ, ʷʢʠʡ ʨʝʛʫʣʶʻ ʦʩʪʝʦʛʝʥʝʟ ʪʘ ʩʣʫʛʫʻ ʽʥʜʠʢʘʪʦʨʦʤ ʘʢʪʠʚʥʦʩʪʽ 

ʦʩʪʝʦʙʣʘʩʪʽʚ. ʅʘʟʚʘʥʽ ʤʘʨʢʝʨʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ [266, 267]. ɿʛʽʜʥʦ ʜʘʥʠʤ ʣʽʪʝʨʘʪʫʨʥʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʥʘʡʙʽʣʴʰ 

ʯʫʪʣʠʚʠʤʠ ʤʘʨʢʝʨʘʤʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ, ʻ 

ʪʘʨʪʨʘʪ ʨʝʟʠʩʪʝʥʪʥʘ ʢʠʩʣʘ ʬʦʩʬʘʪʘʟʘ (ʊʈʂʌ) ʪʘ ʉ-ʢʽʥʮʝʚʠʡ ʪʽʣʦʧʝʧʪʠʜ 

ʨʦʟʧʘʜʫ ʢʦʣʘʛʝʥʫ 1-ʛʦ ʪʠʧʫ (ɓ-Cl -  ɓ-Cross Laps). ɰʭ ʨʽʚʥʽ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʤʘʢʩʠʤʘʣʴʥʦ ʦʙôʻʢʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʦʩʪʝʦʢʣʘʩʪʽʚ [268].  

https://spravochnik.synevo.ua/ru/Panelcaandpmetabolism/crosslaps.html
https://spravochnik.synevo.ua/ru/Panelcaandpmetabolism/crosslaps.html
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ɼʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʚʠʢʦʥʫʻʪʴʩʷ 2 ʦʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ï 

ʦʜʥʦʤʦʤʝʥʪʥʘ ʪʘ ʜʚʦʝʪʘʧʥʘ ʽʤʧʣʘʥʪʘʮʽʷ. ʅʘʡʯʘʩʪʽʰʝ ʧʨʘʢʪʠʢʫʶʯʠʤʠ 

ʣʽʢʘʨʷʤʠ-ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʚʦʝʪʘʧʥʘ ʽʤʧʣʘʥʪʘʮʽʷ. ɰʾ ʩʫʪʴ ʧʦʣʷʛʘʻ 

ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʧʝʨʰʦʤʫ ʭʽʨʫʨʛʽʯʥʦʤʫ ʚʪʨʫʯʘʥʥʽ (ɯ ʝʪʘʧ) ʧʨʦʚʦʜʠʪʴʩʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʘʪʫ ʚ ʩʬʦʨʤʦʚʘʥʝ ʢʽʩʪʢʦʚʝ ʣʦʞʝ ʪʘ ʛʚʠʥʪ-

ʟʘʛʣʫʰʢʘ, ʧʽʩʣʷ ʯʦʛʦ ʨʘʥʘ ʫʰʠʚʘʻʪʴʩʷ ʥʘʛʣʫʭʦ. ʇ̔ ʩʣʷ ʧʨʠʞʠʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ 

(ʯʝʨʝʟ 3-6 ʤʽʩʷʮʽʚ) ʧʨʠʩʪʫʧʘʶʪʴ ʜʦ ɯɯ ʝʪʘʧʫ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʩʽʯʝʥʥʷ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʥʘʜ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦ ʚʤʦʥʪʦʚʘʥʠʤ ʜʝʥʪʘʣʴʥʠʤ 

ʽʤʧʣʘʥʪʘʪʦʤ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʦʨʤʫʚʘʯʘ ʷʩʝʥʥʦʾ ʤʘʥʞʝʪʠ. ʏʝʨʝʟ 10-14 ʜʥʽʚ 

ʬʦʨʤʫʚʘʯ ʷʩʝʥʥʦʾ ʤʘʥʞʝʪʠ ʟʘʤʽʥʶʶʪʴ ʥʘ ʦʧʦʨʥʠʡ ʝʣʝʤʝʥʪ (ʘʙʘʪʤʝʥʪ) ʽ 

ʧʨʦʚʦʜʷʪʴ ʡʦʛʦ ʦʨʪʦʧʝʜʠʯʥʝ ʧʨʦʪʝʟʫʚʘʥʥʷ [269].  

ʇʨʠ ʦʜʥʦʤʦʤʝʥʪʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʭʽʨʫʨʛʽʯʥʝ ʚʪʨʫʯʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ 

ʦʜʥʦʨʘʟʦʚʦ: ʬʦʨʤʫʻʪʴʩʷ ʢʽʩʪʢʦʚʝ ʣʦʞʝ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʜʝʥʪʘʣʴʥʠʡ ʽʤʧʣʘʥʪʘʪ, 

ʷʢʠʡ ʦʜʨʘʟʫ ʥʘʚʘʥʪʘʞʫʶʪʴ ʪʠʤʯʘʩʦʚʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ (ʫ ʧʝʨʰʽ 7 ʜʥʽʚ ʧʽʩʣʷ 

ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ) [269]. 

ɿʘ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʣʦʞʘ ʜʣʷ ʽʤʧʣʘʥʪʘʪʫ ʣʫʥʢʠ ʚʠʜʘʣʝʥʦʛʦ 

ʢʦʨʝʥʷ ʟʫʙʘ ʜʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ 

ʚʠʜʘʣʝʥʥʷ, ʪʘʢ ʽ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ [270, 271].  

ɼʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʫʩʢʣʘʜʥʝʥʴ ʤʦʞʣʠʚʦʛʦ ʟʥʠʞʝʥʥʷ ʤʽʥʝʨʘʣʽʟʘʮʽʾ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʘʥʪʠʦʩʪʝʦʧʦʨʦʪʠʯʥʘ ʪʝʨʘʧʽʷ. ɺ ʢʣʽʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʘ ʚʠʩʦʢʘ ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʘ ʽ ʨʝʧʘʨʘʪʠʚʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʛʽʜʨʦʢʩʠʜʘʧʘʪʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʦʩʪʝʦʛʝʥʦʥʫ [51, 52, 53]. ɼʦʥʝʜʘʚʥʘ ʚ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʘʥʠʡ ʧʨʝʧʘʨʘʪ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʧʫʙʣʽʢʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʙʽʣʢʘ (rhBMP2) ʚ ʤʽʥʽʤʘʣʴʥʦ 

ʝʬʝʢʪʠʚʥʦʤʫ ʜʦʟʫʚʘʥʥʽ ʩʪʠʤʫʣʶʻ ʚʠʨʘʞʝʥʫ ʽʥʜʫʢʪʠʚʥʫ ʜʽʶ ʪʘ ʦʩʪʝʦʛʝʥʝʟ [57, 

59]. ɼʦʪʝʧʝʨ ʜʦʩʚʽʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟ 

ʫʥʽʢʘʣʴʥʦʶ ʢʦʤʙʽʥʘʮʽʻʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʤʽʩʥʦ ʟ ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ 
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ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ ʚʽʜʩʫʪʥʽ. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʘʜʝʢʚʘʪʥʘ ʪʝʨʘʧʽʷ ʩʧʨʠʷʻ 

ʧʽʜʪʨʠʤʮʽ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʧʦʩʠʣʶʻ ʝʬʝʢʪʠ 

ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ 

ʦʩʪʝʦʛʝʥʝʟ [49, 272]. 

 

1.2. ʆʩʦʙʣʠʚʦʩʪʽ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʟʚôʷʟʢʫ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʘʨʦʜʦʥʪʠʪʫ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʜʨʫʛʦʛʦ ʪʠʧʫ ʪʘ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ 

ʎʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʻ ʧʦʰʠʨʝʥʠʤ ʩʠʩʪʝʤʘʪʠʯʥʠʤ ʭʨʦʥʽʯʥʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʫ ʧʘʮʽʻʥʪʽʚ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʘʪʦʛʝʥʝʟʫ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʪʘʢʪʠʢʫ 

ʣʽʢʫʚʘʥʥʷ ʘʢʪʠʚʥʦ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʭʦʯʘ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ 

ʝʥʜʦʢʨʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ ʥʘ ʨʦʟʚʠʪʦʢ ʪʘ ʧʝʨʝʙʽʛ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʪʘ 

ʤʝʭʘʥʽʟʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʡʦʛʦ ʜʽʻʶ ʷʢ ʬʘʢʪʦʨʘ ʨʠʟʠʢʫ, ʥʝ ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ 

ʦʩʪʘʪʦʯʥʦ ʟ'ʷʩʦʚʘʥʠʤʠ [33, 67, 68, 69]. 

ʇʘʪʦʣʦʛʽʷ ʧʘʨʦʜʦʥʪʘ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʛʝʤʦʜʠʥʘʤʽʢʠ ʽ ʨʦʟʚʠʪʢʦʤ ʘʥʛʽʦʧʘʪʽʡ, ʟʤʽʥʘʤʠ ʢʣʽʪʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, 

ʽʤʫʥʦʣʦʛʽʯʥʠʤʠ ʽ ʥʝʡʨʦʨʝʛʫʣʷʪʦʨʥʠʤʠ ʨʦʟʣʘʜʘʤʠ ʚ ʦʨʛʘʥʽʟʤʽ, ʘ ʪʘʢʦʞ 

ʭʨʦʥʽʯʥʠʤ ʫh ʢʦʜʞʝʥʥʷʤ ʪʢʘʥʠʥ ʢʽʥʮʝʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʦʩʠʣʝʥʦʛʦ 

ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ [70, 71, 72]. 

ʈʦʟʚʠʪʦʢ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʘʨʦʜʦʥʪʽ, ʡʦʛʦ ʛʝʥʝʨʘʣʽʟʘʮʽʷ ʽ 

ʭʨʦʥʽʟʘʮʽʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʜʦʚʠʤ ʽ ʢʽʣʴʢʽʩʥʠʤ ʩʢʣʘʜʦʤ ʤʽʢʨʦʬʣʦʨʠ ʧʦʨʦʞʥʠʥʠ 

ʨʦʪʘ, ʘ ʪʘʢʦʞ ʩʪʘʥʦʤ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʟʤʽʥʝʥʦʾ ʜʽʘʙʝʪʠʯʥʠʤʠ ʧʘʪʦʛʝʥʝʪʠʯʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ [20, 33, 68, 69, 73, 74, 75]. 

ʇʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʘʨʦʜʦʥʪʽ, ʨʦʟʮʽʥʶʶʪʴʩʷ ʷʢ 

ʦʜʥʘ ʟ ʨʘʥʥʽʭ ʦʟʥʘʢ ʜʽʘʙʝʪʠʯʥʦʾ ʤʽʢʨʦʘʥʛʽʦʧʘʪʽʾ, ʧʫʩʢʦʚʠʤ ʤʦʤʝʥʪʦʤ ʷʢʦʾ ʻ 

ʧʦʨʫʰʝʥʥʷ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʪʘ ʦʙʤʽʥʫ ʛʣʽʢʦʟʘʤʽʥʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʽ ʩʪʨʫʢʪʫʨʥʫ ʮʽʣʽʩʥʽʩʪʴ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ ʩʫʜʠʥ [76, 77, 78, 

79]. 



 33 

ʆʩʥʦʚʦ  ʁ ʧʘʪʦʛʝʥʝʟʫ ʘʥʛʽʦʧʘʪʽʡ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ  ̒

ʜʠʩʧʨʦʪʝʾʥʝʤʽʷ, ʫh ʢʦʜʞʝʥʥʷ ʝʥʜʦʪʝʣʽʶ, ʚʠʢʣʠʢʘʥʝ ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ, 

ʤʝʜʽʘʪʦʨʘʤʠ ʟʘʧʘʣʝʥʥʷ ʽ ʘʥʪʠʪʽʣʘʤʠ ʜʦ ʟʤʽʥʝʥʠʭ ʙʽʣʢʽʚ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ,  ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʘʜʛʝʟʽʻʶ ʪʨʦʤʙʦʮʠʪʽʚ ʜʦ ʝʥʜʦʪʝʣʽʶ, ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʤʠ 

ʟʤʽʥʘʤʠ, ʫʪʚʦʨʝʥʥʷʤ ʤʽʢʨʦʪʨʦʤʙʽʚ, ʛʽʘʣʥ̔ʦʟʦʤ ʩʫʜʠʥ ʽ ʛʽʧʦʢʩʽʻʶ ʪʢʘʥʠʥ [78, 

79, 80]. 

ʇʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʘʪʦʣʦʛʽʯʥʠʭ ʨʝʘʢʮʽʡ 

ʚʚʘʞʘʻʪʴʩʷ ʛʽʧʝʨʛʣʽʢʝʤʽʷ. ɻʣʽʢʦʟʠʣʶʚʘʥʥʷ ʙʽʣʢʽʚ ʙʘʟʘʣʴʥʦʾ ʤʝʤʙʨʘʥʠ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʾʭ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʚʪʨʘʪʠ ʥʝʛʘʪʠʚʥʦʛʦ ʟʘʨʷʜʫ, ʧʦʨʫʰʝʥʥ ̫

ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ, ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʧʦʟʘʩʫʜʠʥʥʦʤʫ ʤʘʪʨʠʢʩʽ 

ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ ʘʣʴʙʫʤʽʥʫ, ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʽʤʫʥʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʘʥʪʠʛʝʥʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɹʽʣʢʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʧʨʦʜʫʢʪʠ ʢʽʥʮʝʚʦʛʦ ʛʣʽʢʦʟʠʣʶʚʘʥʥʷ, ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʨʝʮʝʧʪʦʨʘʤʠ ʤʘʢʨʦʬʘʛʽʚ, 

ʧʨʦʜʫʢʫʶʯʠ ʩʝʨʽʶ ʮʠʪʦʢʽʥʽʚ (IL-1, TNF-Ŭ ʪʦʱʦ), ʷʢ,̔ ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʩʧʨʠʯʠʥ̫ʁ ʪʴ ʧʨʦʣʽʬʝʨʘʮʽ ʁ ʢʣʽʪʠʥ ʽ ʤʘʪʨʠʢʩʫ ʩʫʜʠʥʥʦʾ ʩʪʽʥʢʠ. ʂʨʽʤ ʪʦʛʦ, 

ʛʣʽʢʦʟʘʤʽʥʦʛʣʽʢʘʥʠ ʽʟ ʟʤʽʥʝʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʫ ʩʪʽʥʢʫ ʩʫʜʠʥʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʘʪʦʣʦʛʽʯʥʠʭ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʽ ʚʠʢʣʠʢʘʻ ʘʥʪʠʪʽʣʦʫʪʚʦʨʝʥʥʷ ʜʦ 

ʥʠʭ [81, 82, 83, 84, 92]. 

ʉʫʜʠʥʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘʢʦʞ ʟʘ 

ʨʘʭʫʥʦʢ ʩʧʘʩʪʠʯʥʠʭ ʟʤʽʥ ʩʫʜʠʥ ʽ ʢʘʧʽʣʷʨʽʚ, ʘ ʪʘʢʦʞ ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʬʫʥʢʮʽʾ 

ʩʘʤʦʾ ʢʨʦʚʽ: ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʝʨʠʪʨʦʮʠʪʽʚ, ʥʘʢʦʧʠʯʝʥʥʷ ʛʣʽʢʦʚʘʥʦʛʦ 

ʛʝʤʦʛʣʦʙʽʥʫ ʪʦʱʦ [85]. 

ʅʘ ʜʫʤʢʫ ʊ.ɯ. ʃʝʤʝʮʴʢʦʾ (1988), ʧʘʪʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʪʢʘʥʠʥʘʭ 

ʧʘʨʦʜʦʥʪʫ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʥʦʩʷʪʴ ʧʝʨʚʠʥʥʠʡ ʜʠʩʪʨʦʬʽʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʚʥʘʩʣʽʜʦʢ ʩʧʝʮʠʬʽʯʥʦʾ ʜʽʘʙʝʪʠʯʥʦʾ ʘʥʛʽʦʧʘʪʽʾ ʪʘ ʧʣʘʟʤʦʨʘʛʽʾ ʩʪʽʥʦʢ ʩʫʜʠʥ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʢʣʝʨʦʟʦʤ ʽ ʛʽʘʣʽʥʦʟʦʤ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʥʝʟʘʧʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʪʘ ʜʠʩʪʨʦʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʚ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ï ʧʦʨʫʰʝʥʥʷʤ 

ʩʪʨʫʢʪʫʨʠ ʦʩʪʝʦʥʽʚ, ʨʽʟʢʦ ʚʠʨʘʞʝʥʠʤ ʦʩʪʝʦʢʣʘʩʪʠʯʥʠʤ ʨʦʟʩʤʦʢʪʫʚʘʥʥʷʤ 

ʚʥʘʩʣʽʜʦʢ ʧʽʜʚʠʱʝʥʦʾ ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʙʣʘʩʪʽʚ, ʫʧʦʚʽʣʴʥʝʥʥʷʤ 

ʦʩʪʝʦʛʝʥʝʟʫ. ɿʘʧʘʣʝʥʥʷ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʥʦʩʠʪʴ ʚʪʦʨʠʥʥʠʡ ʭʘʨʘʢʪʝʨ, 
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ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʘʞʢʠʤ ʧʝʨʝʙʽʛʦʤ ʽ ʰʚʠʜʢʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʩʪʨʫʢʮʽʾ 

ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ. 

ʄʘʢʨʦ-  ̔ ʤʽʢʨʦʘʥʛʽʦʧʘʪʽʾ, ʥʝʡʨʦʜʠʩʪʨʦʬʽʯʥʽ ʟʤʽʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʨʦʟʚʠʪʢʫ ʧʘʨʝʩʪʝʟʽʾ, ʢʩʝʨʦcʪʦʤʽʾ, ʪʨʦʬʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, 

ʧʨʠʻʜʥʘʥʥʷ ʛʨʠʙʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ [86, 87, 88], ʟʥʠʞʝʥʥʷ ʙʘʨ'ʻʨʥʠʭ ʬʫʥʢʮʽʡ 

ʝʧʽʪʝʣʽʶ [89, 90, 91]. 

ʋ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ 

ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʝʥʥʷ ʷʩʝʥʥʦʾ ʨʽʜʠʥʠ, ʦʙʫʤʦʚʣʝʥʝ ʩʫʪʪʻʚʠʤʠ ʛʝʤʦʜʠʥʘʤʽʯʥʠʤʠ ʽ 

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʠʤʠ ʟʤʽʥʘʤʠ.  ʇʦʷʚʘ ʧʘʪʦʣʦʛʽʯʥʠʭ (ʤʝʪʘʩʪʘʙʽʣʴʥʠʭ) 

ʤʦʨʬʦʪʠʧʽʚ ʪʝʢʩʪʫʨ ʷʩʝʥʥʦʾ ʨʽʜʠʥʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚ ʜʣʷ ʧʨʦʮʝʩʽʚ ʨʝʧʘʨʘʮʽʾ ʚ ʷʩʥʘʭ ʽ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʢʣʽʥʽʯʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ ʪʘ ʚʠʨʘʞʝʥʠʭ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʚ 

ʧʦʜʘʣʴʰʦʤʫ. ʊʝʢʩʪʫʨʦʫʪʚʦʨʝʥʥʷ ʷʩʝʥʥʦʾ ʨʽʜʠʥʠ ʢʦʨʝʣʶʻ ʟ ʪʷʞʢʽʩʪʶ 

ʧʘʨʦʜʦʥʪʠʪʫ ʽ ʬʦʨʤʫʻ ʢʘʨʪʠʥʫ ʩʪʘʥʫ ʘʜʘʧʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʧʘʨʦʜʦʥʪʽ [92, 93]. 

ʇʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʥʘʯʥʽ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʣʠʥʠ: ʷʢʽʩʥʦ ʟʤʽʥʶʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʤʽʢʨʦʢʨʠʩʪʘʣʽʚ, ʟʥʠʞʫʻʪʴʩʷ ʾʾ 

ʤʽʥʝʨʘʣʽʟʫʶʯʠʡ ʧʦʪʝʥʮʽʘʣ  ʽ ʬʘʛʦʮʠʪʘʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ ʨʦʪʦʚʦʾ 

ʨʽʜʠʥʠ, ʟʤʝʥʰʫʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʩʣʠʥʦʚʠʜʽʣʝʥʥʷ ʪʘ ʨH, ʟʙʽʣʴʰʫʪ̒ʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʦʩʘʜʫ, ʟʤʽʥʶʶʪʴʩʷ ʚʤʽʩʪ Ca ʽ P (ʧʽʜʚʠʱʫʻʪʴʩʷ ʨʽʚʝʥʴ Ca, ʟʥʠʞʫʻʪʴʩʷ P), 

ʧʦʨʫʰʫʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Ca/ P [92, 93, 94, 95, 96] . 

ɺ̔ ʜʟʥʘʯʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʝ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʣʽʟʦʮʠʤʫ ʚ 

ʟʤʽʰʘʥʽʡ ʩʣʠʥʽ ʫ ʦʩʽʙ ʟ ʜʝʢʦʤʧʝʥʩʦʚʘʥʠʤ ʧʝʨʝʙʽʛʦʤ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, Ŭ-

ʘʤʽʣʘʟʠ ʽ ʧʝʨʦʢʩʠʜʘʟʠ, ʟʙʽʣʴʰʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ, ʢʠʩʣʦʪʥʦʩʪʽ, ʢʽʣʴʢʦʩʪʽ ʟʘʛʘʣʴʥʦʛʦ 

ʙʽʣʢʘ, ʘʢʪʠʚʥʦʩʪʽ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ [95, 97, 98]. 

ʋ ʩʣʠʥʽ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʟʨʦʩʪʘʻ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʝ 

ʦʢʠʩʣʝʥʥʷ. ʇʨʦʜʫʢʪʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʯʠʥʷʪʴ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ 

ʥʘ ʢʣʽʪʠʥʠ. ʇʨʠ ʪʨʠʚʘʣʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʽʘʙʝʪʦʤ ʙʽʣʴʰʝ 5 ʨʦʢʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʟʘʭʠʩʪʫ ï 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ, ʢʘʪʘʣʘʟʠ, ʛʣʫʪʘʪʽʦʥʧʝʨʦʢʩʠʜʘʟʠ, ʦʜʥʘʢ ʧʨʠ ʜʘʚʥʦʩʪʽ 
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ʟʘʭʚʦʨʶʚʘʥʥʷ ʤʝʥʰʝ 5 ʨʦʢʽʚ, ʥʘʧʨʦʪʠ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʾʭ ʘʢʪʠʚʥʦʩʪʽ 

[99, 100, 101]. 

ʉʢʣʘʜ, ʚʣʘʩʪʠʚʦʩʪʽ, ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ ʩʣʠʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʟʫʙʥʦʛʦ ʥʘʣʴʦʪʫ, ʡʦʛʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʢʘʣʴʮʠʬʽʢʘʮʽʶ [102, 103]. 

ɺʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʽ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʟʫʙʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʧʦʚ'ʷʟʘʥʘ ʷʢ ʟʽ ʟʥʠʞʝʥʥʷʤ ʙʫʬʝʨʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʣʠʥʠ, ʪʘʢ ʽ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʫ ʥʽʡ ʛʣʶʢʦʟʠ, ʷʢʘ ʻ 

ʞʠʚʠʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʨʽʟʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [103, 104]. 

ʋ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʟʤʽʥʶʻʪʴʩʷ ʨʝʣʴʻʬ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʧʦʨʫʰʫʶʪʴʩʷ ʦʨʦʛʦʚʽʥʥʷ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʝʧʽʪʝʣʽʦʮʠʪʽʚ, 

ʚʠʥʠʢʘʶʪʴ ʟʤʽʥʠ ʥʘ ʛʽʩʪʦʣʦʛʽʯʥʦʤʫ ʪʘ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʨʽʚʥʽ ʥʘ ʨʽʟʥʠʭ 

ʜʽʣʷʥʢʘʭ ʉʆʇʈ [90, 91, 105], ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʪʦʣʦʛʽʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʢʦʣʘʛʝʥʘʟ, ʤʘʪʨʠʢʩʥʠʭ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ, ʧʦʨʫʰʝʥʥʷ ʩʠʥʪʝʟʫ ʪʘ ʦʙʤʽʥʫ 

ʢʦʣʘʛʝʥʫ ʽ ʣʽʧʽʜʽʚ, ʘ ʪʘʢʦʞ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʨʫʰʝʥʥʷ ʫ ʬʽʙʨʦʙʣʘʩʪʘʭ 

ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʣʘʚʠʥʦʧʦʜʽʙʥʠʤ ʫʪʚʦʨʝʥʥʷʤ 

ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʛʣʽʢʦʣʽʟʫ, ʣʘʢʪʘʪʫ ʪʘ ʧʽʨʫʚʘʪʫ, ʢʦʪʨʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʣʽʪʠʥʠ-

ʤʽʰʝʥʽ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʤʝʜʽʘʪʦʨʠ ʟʘʧʘʣʝʥʥʷ ï ʮʠʪʦʢʽʥʠ, ʽʥʪʝʨʣʝʡʢʽʥʠ ʽ 

ʬʝʨʤʝʥʪʠ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʪʘ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥ, ʷʚʠʱ ʦʩʪʝʦʧʦʨʦʟʫ ʽ ʧʦʚʽʣʴʥʦʛʦ ʟʘʛʦʻʥʥʷ ʨʘʥ. ʅʘʨʦʩʪʘʻ 

ʜʝʩʪʨʫʢʮʽʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ [36, 92, 104, 105, 143]. 

ʉʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ ʩʧʦʣʫʯʥʦʪʢʘʥʠʥʥʠʭ 

ʚʦʣʦʢʦʥ, ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʛʦ ʻ ʟʤʽʥʘ ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʣʘʛʝʥʫ 

[105]. 

ʇʨʦʚʝʜʝʥʽ ʜʦʪʝʧʝʨ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʧʦʢʘʟʘʣʠ, ʱʦ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 

ʪʠʧʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʮʠʪʦʢʽʥʽʚ ʪʘ ʘʥʪʠʪʽʣ ʜʦ ʢʦʣʘʛʝʥʫ  ̔

ʛʽʘʣʫʨʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷʤ ʨʝʛʝʥʝʨʘʮʽʾ 

ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʤʽʪʦʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ [36, 91, 92, 104, 105]. ɿʤʝʥʰʝʥʥʷ ʪʨʘʥʩʝʧʽʪʝʣʽʘʣʴʥʦʾ ʤʽʛʨʘʮʽʾ 

ʣʽʤʬʦʮʠʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʩʣʘʙʣʝʥʥʷ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʟʘ 
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ʜʘʥʦ ʾ ʧʘʪʦʣʦʛʽʾ. ʅʘ ʮʴʦʤʫ ʪʣʽ ʟʘʢʦʥʦʤʽʨʥʠʤ ʻ ʟʤʽʥʘ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. ʋ ʟʤʽʰʘʥʽʡ ʩʣʠʥʽ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʨʽʚʝʥʴ ʮʫʢʨʫ 

ʷʢʠʭ ʚ ʢʨʦʚʽ ʥʘʪʱʝ ʙʫʚ ʚʠʱʠʤ 200 ʤʛ/100 ʤʣ, ʚʠʷʚʣʷʚʩʷ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʡ 

ʚʤʽʩʪ ʣʘʢʪʦʙʘʮʠʣ, str. Mutans ʽ ʛʨʠʙʽʚ ʨʦʜʫ Candida, ʥʽʞ ʫ ʩʣʠʥʽ ʧʘʮʽʻʥʪʽʚ ʟ 

ʨʽʚʥʝʤ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʥʠʞʯʠʤ ʮʠʭ ʟʥʘʯʝʥʴ [106, 107]. 

ʅʘʡʪʠʧʦʚʽʠhʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʤʽʢʨʦʬʣʦʨʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʧʨʠ 

ʢʘʨʽʻʩʽ ʽ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʧʘʨʦʜʦʥʪʘ ʻ str. Mutans, st. aureus, Bacteroides forsythus, 

Peptostreptococcus micros, E. coli, Actinobacillus actinomycetemcomitans, 

Porphyromonas gingivalis, Fusobacterium nucleatum ʪʦʱʦ, ʷʢʽ ʩʧʨʠʯʠʥ̫ʁ ʪʴ 

ʨʦʟʚʠʪʦʢ ʜʝʤʽʥʝʨʘʣʽʟʘʮʽʾ ʝʤʘʣʽ ʟʫʙʽʚ ʽ ʜʠʩʪʨʦʬʽʯʥʦ-ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ ʫ 

ʧʘʨʦʜʦʥʪʽ [108, 109, 110, 111]. 

ʋ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʧʝʨʝʚʘʞʘʶʯʦʶ ʚ ʯʠʩʝʣʴʥʦʤʫ ʽ ʚʠʜʦʚʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ  ̒ ʛʨʘʤ-ʧʦʟʠʪʠʚʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʝʨʦʙʥʘ ʬʣʦʨʘ; ʧʨʠ ʮʴʦʤʫ 

ʚʽʜʟʥʘʯʘʻʪʩɹʷ ʟʤʝʥʰʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʛʦ ʥʝʛʝʤʦʣʽʪʠʯʥʦʛʦ 

ʩʪʨʝʧʪʦʢʦʢʘ ʽ ʧʽʜʚʠʱʝʥʥʷ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʠʤʠ ʦʩʦʙʘʤʠ, ʯʘʩʪʦʪʠ 

ʚʠʩʽʚʘʥʥʷ ʝʧʽʜʝʨʤʘʣʴʥʦʛʦ ʩʪʘʬʽʣʦʢʦʢʘ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʧʘʪʦʛʝʥʥʦʾ ʬʣʦʨʠ (ʛʝʤʦʣʽʪʠʯʥʦʛʦ ʩʪʨʝʧʪʦʢʦʢʘ ʽ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʽʣʦʢʦʢʘ). ʇʨʠ 

ʪʨʠʚʘʣʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʽʜ 5 ʜʦ 10 ʨʦʢʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʦʛʽʨʰʝʥʥʷ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʉʆʇʈ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ 

ʧʘʪʦʛʝʥʥʦʾ ʽ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʾ ʬʣʦʨʠ, ʦʜʥʘʢ ʧʨʠ ʧʝʨʝʙʽʛʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

ʧʦʥʘʜ 10 ʨʦʢʽʚ ʧʘʨʘʤʝʪʨʠ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʤʘʣʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ [36, 

91, 92, 104, 105]. 

ɼʦʩʣʽʜʞʝʥʥʷ [112, 113, 114] ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʭʚʦʨʠʭ ʟ ʎɼ 1 ʪʠʧʫ ʧʨʠ 

ʧʘʨʦʜʦʥʪʠʪʽ ʚ 52-55% ʚʠʧʘʜʢʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʠʷʚʣʷʣʠʩʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʥʝ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʧʘʨʦʜʦʥʪʘ (Enterobacter spp., Pseudomonas 

aeruginosa), ʪʦʜʽ ʷʢ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʚ 

31-34% [106, 115]. ɼʣʷ ʤʽʢʨʦʬʣʦʨʠ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʫ ʭʚʦʨʠʭ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʽ ʢʽʣʴʢʦʩʪʽ 

ʧʘʨʦʜʦʥʪʦʧʘʪʦʛʝʥʠʭ ʽ ʘʛʨʝʩʠʚʥʠʭ ʚʠʜʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (S. intermedius, 

Actinomyces israelii, Porphyromonas gingivalis, Fusobacterium spp., Prevotella 
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intermedia), ʥʘʷʚʥʽʩʪʴ ʙʘʢʪʝʨʽʡ-ʪʨʘʥʩʙʽʦʪʽʚ (Enterobacterium spp., Klebsiella 

spp., St. Aureus), ʛʨʠʙʽʚ ʨʦʜʫ Candida. ʅʦʨʤʘʣʴʥʘ ʬʣʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʪʨʝʧʪʦʢʦʢʘʤʠ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʟʘʭʚʦʨʶʚʘʥʴ ʟʫʙʽʚ ʽ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʫ ʜʘʥʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʫ ʭʚʦʨʠʭ ʤʘʻ ʧʦʩʠʣʝʥʥʷ ʧʘʪʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʤʽʢʨʦʬʣʦʨʠ, ʱʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʬʦʥʽ ʟʥʠʞʝʥʥʷ ʽʤʫʥʦʣʦʛʽʯʥʦʾ ʨʝʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ 

[116]. ʊʘʢ, ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʘʢʪʠʚʫʻʪʴʩʷ ʧʨʦʮʝʩ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ 

ʛʣʽʢʝʨʫʚʘʥʥʷ ʙʽʣʢʽʚ ï ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ, ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ ʪʘ ʽʥʰʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʢʣʽʪʠʥ, ʟʘʣʫʯʝʥʠʭ ʜʦ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʘ ʪʘʢʦʞ ʣʽʧʽʜʽʚ ʽ ʪʨʠʛʣʽʮʝʨʠʜʽʚ, ʱʦ, ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʽ ʜʦʟʨʽʚʘʥʥʷ 

ʩʧʝʮʠʬʽʯʥʠʭ ʬʝʥʦʪʠʧʽʚ ʤʦʥʦʮʠʪʽʚ, ʦʩʣʘʙʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ 

ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ [36, 91, 92, 104, 105]. 

ʇʦʨʫʰʝʥʥʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʣʽ ʜʝʢʦʤʧʝʥʩʘʮʽʾ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʫʰʢʦʜʞʝʥʥʷʤ ʽ ʦʩʣʘʙʣʝʥʥʷʤ ʬʫʥʢʮʽʾ ʥʝʡʪʨʦʬʽʣʽʚ, 

ʤʦʥʦʮʠʪʽʚ/ʤʘʢʨʦʬʘʛʽʚ, ʧʦʣʽʤʦʨʬʥʦʷʜʝʨʥʠʭ ʥʝʡʪʨʦʬʽʣʴʥʠʭ ʣʝʡʢʦʮʠʪʽʚ [104, 

105].  ʋ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ, ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ ʧʦʧʫʣʷʮʽʡ ʣʽʤʬʦʮʠʪʽʚ CD3, CD4, CD8, 

CD16, CD19, ʘ ʪʘʢʦʞ ʽʤʫʥʦʛʣʦʙʫʣʽʥʽʚ IgG, IgM, IgA ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ [117]. 

ʄʽʩʮʝʚʠʡ ʽʤʫʥʽʪʝʪ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʩɹʷ ʟʥʠʞʝʥʥʷʤ ʚʤʽʩʪʫ ʚ ʩʣʠʥʽ ʟʘʭʠʩʥʦʛʦ S-IgA ʫ ʩʝʨʝʜʥʴʦʤʫ ʚ 

1,3 ʨʘʟʠ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʽʚ IgG ʽ IgA ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 1,2 

ʨʘʟʠ. ʇʦʨʫʰʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ S-IgA/IgG ʽ S-IgA/IgA ʩʚʽʜʯʠʪ ɹ ʧʨʦ 

ʧʝʨʝʚʘʞʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘʜ ʟʘʭʠʩʥʠʤ ʽ ʧʨʦ ʟʥʠʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ 

ʝʧ̔ʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʧʨʦʜʫʢʫʚʘʪʠ S ʢʦʤʧʦʥʝʥʪ, ʥʝʦʙʭʽʜʥʠʡ 

ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʩʝʢʨʝʪʦʨʥʦʛʦ S-IgA. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʟʥʘʯʘʶʪʩɹʷ ʟʤʽʥʠ ʟ 

ʙʦʢʫ ʢʣʽʪʠʥʥʦʛʦ ʽʤʫʥʽʪʝʪʫ: ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʧʽʟʥʽʭ ʧʦʚʥʦʮʽʥʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, 

ʷʢʽ ʤʘʶʪʴ ʚʠʩʦʢʫ ʬʘʛʦʮʠʪʘʨʥʫ ʟʜʘʪʥʽʩʪʴ, ʽ ʢʦʤʧʝʥʩʘʪʦʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ 

ʨʘʥʥʽʭ ʧʦʜʚʽʡʥʠʭ ʥʝʡʪʨʦʬʽʣʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪ ɹ ʜʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʪʘ 
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ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʧʨʦʮʝʩʫ. ʏʘʩʪʽ ʛʽʧʦʛʣʽʢʝʤʽʯʥʽ ʩʪʘʥʠ ʘʩʦʮʽʡʦʚʘʥʽ 

ʟ ʧʦʨʫʰʝʥʥʷʤ ʤʦʙʽʣʽʟʘʮʽʾ ʩʧʝʮʠʬʽʯʥʠʭ ʩʫʙʧʦʧʫʣʷʮʽʡ ʣʽʤʬʦʮʠʪʽʚ, ʘ 

ʛʽʧʝʨʛʣʽʢʝʤʽʷ ʪʘ/ʘʙʦ ʢʝʪʦʘʮʠʜʦʟ, ʥʘʧʨʦʪʠ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʠʥʪʝʟʫ 

ʢʦʣʘʛʝʥʫ ʽ ʞʠʨʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʟʘʻʤʦʜʽʷ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʪʘ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʤʝʭʘʥʽʟʤʦʤ: ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽ ʾ

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʧʨʦʜʫʢʪʽʚ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ (ʪʦʢʩʠʥʽʚ, ʬʝʨʤʝʥʪʽʚ) 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʾ ʘʢʪʠʚʘʮʽʾ ʢʣʽʪʠʥʥʠʭ ʽ ʛʫʤʦʨʘʣʴʥʠʭ ʤʝʜʽʘʪʦʨʽʚ ʪʘ 

ʤʦʜʫʣʷʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ ʽ ʧʦʩʠʣʝʥʦʾ ʨʝʘʢʮʽʾ ʥʘ ʥʘʷʚʥʽʩʪʴ ʙʣʷʰʦʢ [106, 

114]. ʃʽʧʦʧʦʣʽʩʘʭʘʨʠʜʠ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʙʘʢʪʝʨʽʡ-ʧʘʨʦʜʦʥʪʦʧʘʪʦʛʝʥʽʚ 

ʘʢʪʠʚʫʶʪʴ ʤʦʥʦʮʠʪʠ, ʱʦ ʤʘʪʁʴ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʛʽʧʝʨʘʢʪʠʚʥʠʡ ʬʝʥʦʪʠʧ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʢʽʣʴʢʦʩʪʽ ʌʅʇ-Ŭ, ʀʃ1ɓ 

ʽ PGE2 ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʥʦʮʠʪʘʤʠ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ [117, 118, 

142]. ɯ ʥʘʚʧʘʢʠ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʾ ʥʝʡʪʨʦʬʽʣʽʚ (ʭʝʤʦʪʘʢʩʠʩ, ʘʜʛʝʟʽʷ, 

ʬʘʛʦʮʠʪʦʟ, ʙʘʢʪʝʨʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ) ʤʦʞʫʪʴ ʧʦʪʝʥʮʽʶʚʘʪʠ ʥʘʷʚʥʫ ʩʭʠʣʴʥʽʩʪʴ 

ʜʦ ʢʦʣʦʥʽʟʘʮʽʾ ʽ ʧʨʦʣʽʬʝʨʘʮʽʾ ʧʘʪʦʛʝʥʽʚ ʧʘʨʦʜʦʥʪʫ ʚ ʟʫʙʥʦʤʫ ʥʘʣʴʦʪʽ. 

ɺʘʞʣʠʚʘ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ ʥʘʪʝʧʝʨ ʚʽʜʚʦʜʠʪʴʩʷ 

ʧʦʨʫʰʝʥʥʷʤ ʮʠʪʦʢʽʥʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʠʥʪʝʟʫ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ, 

ʦʩʦʙʣʠʚʦ ɯʃ-1b, ɯʃ-6, ɯʃ-12, ɯʃ-18, ʧʨʦʩʪʘʛʣʘʥʜʠʥʫ ɽ2, ʌʅʇ-Ŭ, ʤʘʪʨʠʢʩʥʠʭ 

ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ (ʄʄʇ-8, ʄʄʇ-9 ʪʘ ʄʄʇ-13) ʪʘ ʭʝʤʦʢʽʥʽʚ [108, 110, 111, 

119, 145]. ʇʨʠ ʭʨʦʥʽʯʥʦʤʫ ʧʘʨʦʜʦʥʪʠʪʽ, ʫʩʢʣʘʜʥʝʥʦʤʫ ʜʽʘʙʝʪʠʯʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ, ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ ʟʤʽʥʘʤʠ ʽʤʫʥʥʦʛʦ ʩʪʘʪʫʩʫ ʦʨʛʘʥʽʟʤʫ 

ʻ ʟʤʽʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ (ʌʅʇ-Ŭ, ʀʃ1ɓ, ɯʃ-6) ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ 

(ɯʃ-4) ʮʠʪʦʢʽʥʽʚ, ʱʦ ʩʧʨʠʯʠʥ̫̒  ʧʽʜʪʨʠʤʘʥʥ ̫ʽ ʭʨʦʥʽʟʘʮʽ ʁʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʫ ʭʚʦʨʠʭ [108, 116, 120, 144]. ʉʘʤʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʷ 

ʮʠʪʦʢʽʥʽʚ ʬʦʨʤʫʻ ʢʣʽʥʽʯʥʫ ʢʘʨʪʠʥʫ ʟʘʭʚʦʨʶʚʘʥʴ ʟʘʧʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ 

ˇʝʥʝʟʫ ʯʝʨʝʟ ʚʧʣʠʚ ʥʘ ʽʤʫʥʥʫ, ʝʥʜʦʢʨʠʥʥʫ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʬʫʥʢʮʽʾ ʛʝʤʦʧʦʝʟʫ, 

ʪʦʤʫ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʽ ʜʽʘʙʝʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʩʠʥʪʝʟʫ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ. 

ʅʘʷʚʥʽʩʪʴ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʚʢʣʶʯʘʶʯʠ 

IL-1ɓ, IL-6 ʽ TNF, ʨʝʻʩʪʨʫʚʘʣʘʩʴ ʫ ʧʣʘʟʤʽ ʢʨʦʚʽ, ʩʣʠʥʽ, ʷʩʝʥʥʽʡ ʨʽʜʠʥ ̔ʫ ʭʚʦʨʠʭ 
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ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ [108, 116]. ʎʝʡ ʬʘʢʪʦʨ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʜʣʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ, ʪʘʢ ʽ 

ʙʫʪʠ ʤʘʨʢʝʨʦʤ ʣʘʪʝʥʪʥʦʛʦ ʧʝʨʝʙʽʛʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʫ ʥʝʦʙʩʪʝʞʝʥʠʭ 

ʧʘʮʽʻʥʪʽʚ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ, ʩʧʨʦʚʦʢʦʚʘʥʝ 

ʛʽʧʝʨʛʣʽʢʝʤʽʻʶ, ʪʘʢʦʞ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʷʢ 

1-ʛʦ, ʪʘʢ ʽ 2-ʛʦ ʪʠʧʽʚ, ʽʥʽʮʽʶʶʯʠ ʧʨʦʮʝʩʠ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ ʪʘ ʘʧʦʧʪʦʟʫ [85, 89, 

104, 105, 113, 114], ʪʦʙʪʦ ʩʠʩʪʝʤʥʝ ʟʘʧʘʣʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ ʻ ʬʦʥʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʷʢ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ, ʪʘʢ ʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. 

ʋ ʭʚʦʨʠʭ ʥʘ ʜʽʘʙʝʪ ʟ ʥʘʜʣʠʰʢʦʚʦʶ ʤʘʩʦʶ ʪʽʣʘ ʚ ʢʨʦʚʽ ʚʠʟʥʘʯʘʚʩʷ 

ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ɯʃ-6 ʽ ʌʅʇ-Ŭ [122, 123, 144, 145], ̫ ʢ,̔ ʙʫʜʫʯʠ ʙʽʣʢʘʤʠ 

ʛʦʩʪʨʦʾ ʬʘʟʠ, ʽʥʜʫʢʫʚʘʣʠ ʽʥʩʫʣʽʥʦʨʝʟʠʩʪʝʥʪʥʽʩʪʴ [121]. ɺʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʮʴʦʛʦ ʽʥʪʝʨʣʝʡʢʽʥʫ ʽ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʽʣʢʘ ʚ ʧʣʘʟʤʽ ʻ ʧʨʦʚʽʩʥʠʢʦʤ ʨʦʟʚʠʪʢʫ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ɯʃ-6 

ʽ ʌʅʇ-ʘ ʨʝʻʩʪʨʫʚʘʚʩʷ ʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʢʦʨʝʣʶʶʯʠ ʟ ʾʭ ʤʘʩʦʶ [92, 

124, 125]. 

ʅʘʷʚʥʽʩʪʴ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʫʩʢʣʘʜʥʶʻ ʧʝʨʝʙʽʛ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʧʘʨʦʜʦʥʪʽ ʥʝ ʪʽʣʴʢʠ ʥʘ ʩʠʩʪʝʤʥʦʤʫ, ʘʣʝ ʡ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ. ʅʠʟʢʦʶ 

ʜʦʩʣʽʜʞʝʥ ɹ ʧʦʢʘʟʘʥʦ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʧʘʨʦʜʦʥʪʫ, 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 1-ʛʦ ʪʠʧʫ, ʚ ʷʩʝʥʥʽʡ ʨʽʜʠʥʽ ʚʠʟʥʘʯʘʣʘʩʷ 

ʙʽʣʴʰ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʦʩʪʘʛʣʘʥʜʠʥʫ ɽ2 ʽ ɯʃ-1ɓ ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ ʟ 

ʪʠʤ ʞʝ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ ʧʘʨʦʜʦʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʘʣʝ ʙʝʟ ʜʽʘʙʝʪʫ [117, 

118]. ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ 2-ʤ ʪʠʧʦʤ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʚ ʦʩʽʙ ʟ ʨʽʚʥʝʤ 

HbA1c ʙʽʣʴʰʝ 8% ʚ ʨʽʜʠʥʽ ʷʩʝʥʥʦʾ ʙʦʨʦʟʥʠ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰ 

ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʨʦʟʘʧʘʣʴʥʦʛʦ ʮʠʪʦʢʽʥʫ, ʥʽʞ ʫ ʦʩʽʙ ʟʽ ʟʥʘʯʝʥʥʷʤʠ 

HbA1c ʤʝʥʰʝ 8% [126, 127]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʥʝ ʟʘʧʘʣʝʥʥʷ, ʧʦʚ'ʷʟʘʥʝ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʧʘʨʦʜʦʥʪʫ, ʤʦʞʝ ʙʫʪʠ ʬʦʥʦʤ ʜʣʷ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʽ ʥʘʚʧʘʢʠ, 

ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ ʽ ʘʜʠʧʦʢʽʥʠ, ʱʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʫ 

ʭʚʦʨʠʭ ʥʘ ʜʽʘʙʝʪ, ʧʽʜʪʨʠʤʫʶʪʴ ʟʘʧʘʣʝʥʥʷ ʚ ʧʘʨʦʜʦʥʪʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʭʨʦʥʽʯʥʠʡ 
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ʧʘʨʦʜʦʥʪʠʪ ʤʦʞʝ ʧʦʩʠʣʶʚʘʪʠ ʮʠʪʦʢʽʥʦʚʫ ʚʽʜʧʦʚʽʜʴ, ʱʦ ʚʞʝ ʧʦʯʘʣʘʩʷ, ʽ ʪʠʤ 

ʩʘʤʠʤ ʧʨʦʚʦʢʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʥʦʛʦ ʟʘʧʘʣʝʥʥʷ [69, 128, 129]. 

ʉʧʽʣʴʥʽʩʪʴ ʧʘʪʦʛʝʥʝʟʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʪʘ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ 

ʧʦʷʩʥʶʻ ʾʭ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ. ɿʘ ʯʠʩʣʝʥʥʠʤʠ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, 

ʧʦʰʠʨʝʥʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ ʫ ʛʨʫʧʽ ʭʚʦʨʠʭ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 

ʜʦʩʠʪʴ ʚʠʩʦʢʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʟʘʭʚʦʨʶʚʘʥ ɹ

ʧʘʨʦʜʦʥʪʫ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʚ ʜʚʘ-ʪʨʠ ʨʘʟʠ ʚʠʱʠʡ ʧʦʨʽʚʥʷʥʦ ʟ 

ʩʦʤʘʪʠʯʥʦ ʟʜʦʨʦʚʠʤʠ ʦʩʦʙʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʽʢʫ, ʩʪʘʪʽ ʪʘ ʽʥʰʠʭ ʩʫʧʫʪʥʽʭ 

ʬʘʢʪʦʨʽʚ [130, 131]. 

ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ ʷʢ ʬʘʢʪʦʨʘ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʧʘʪʦʣʦʛʽʾ ʧʘʨʦʜʦʥʪʫ. ʎʝ, 

ʡʤʦʚʽʨʥʦ, ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʦʙʠʜʚʘ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, 

ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ ʫ ʦʩʽʙ ʫ ʚʽʮʽ 40-50 ʨʦʢʽʚ. ʇʨʠ ʚʠʢʣʶʯʝʥʥʽ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʪʨʠʢʨʘʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ ʫ 

ʭʚʦʨʠʭ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʯʦʪʠʨʠʨʘʟʦʚʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʪʨʘʪʠ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ [26, 37, 132]. 

ɼʦʩʣʽʜʞʝʥʴ ʫʢʨʘʾʥʩʴʢʠʭ ʘʚʪʦʨʽʚ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʮʫʢʨʦʚʦʛʦ 

ʜʽʘʙʝʪʫ 2 ʪʠʧʫ ʽ ʧʘʨʦʜʦʥʪʠʪʫ, ʥʘʪʝʧʝʨ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ. ʐʠʨʦʢʦ ʧʦʰʠʨʝʥʘ ʽ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʯʠʩʣʝʥʥʠʤʠ ʢʣʽʥʽʯʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʜʫʤʢʘ ʧʨʦ ʪʝ, ʱʦ ʫ 

ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʫ ʧʨʦʛʨʝʩʫʶʪʴ ʟʥʘʯʥʦ 

ʰʚʠʜʰʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʚʘʞʢʠʤ ʽ ʘʛʨʝʩʠʚʥʠʤ ʧʝʨʝʙʽʛʦʤ ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʥʝʢʨʦʪʠʯʥʦ-ʛʝʤʦʨʘʛʽʯʥʠʭ ʬʦʨʤ ʧʘʨʦʜʦʥʪʠʪʫ, ʚʘʞʢʦ ʧʽʜʜʘʶʪʴʩʷ 

ʪʝʨʘʧʽʾ [26, 35, 36, 37, 133]. 

ɼʦʩʣʽʜʞʝʥʥʷ 1998 ʨʦʢʫ [134] ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʥʘʷʚʥʽʩʪʴ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʫʩʢʣʘʜʥʶʻ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʟʘ ʚʩʽʤʘ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʩʪʫʧʽʥʴ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ, ʛʣʠʙʠʥʫ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ 

ʢʠʰʝʥʴ, ʦʩʣʘʙʣʝʥʥʷ ʬʽʢʩʘʮʽʾ ʽ ʢʽʣʴʢʽʩʪʴ ʚʪʨʘʯʝʥʠʭ ʟʫʙʽʚ. 

ɼʦʚʝʜʝʥʦ ʟʚ'ʷʟʦʢ ʟʤʽʥ ʫ ʧʘʨʦʜʦʥʪʽ ʟ ʪʨʠʚʘʣʽʩʪʶ ʝʥʜʦʢʨʠʥʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʩʪʫʧʝʥʝʤ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ ʥʘʷʚʥʽʩʪʶ ʜʽʘʙʝʪʠʯʥʠʭ 

ʫʩʢʣʘʜʥʝʥʴ [26, 35, 36, 37, 133, 135, 136, 137]. 
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ʋ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ ʟ ʥʘʷʚʥʽʩʪʶ ʥʝʬʨʦʧʘʪʽʾ ʥʘ ʩʪʘʜʽʾ 

ʧʨʦʪʝʾʥʫʨʽʾ ʚʽʜʟʥʘʯʘʣʘʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʨʘʟʥʽʩʪʴ ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ 

ʫ ʧʘʨʦʜʦʥʪʽ, ʧʦʚ'ʷʟʘʥʘ ʟ ʜʠʩʙʘʣʘʥʩʦʤ ʮʠʪʦʢʽʥʦʚʦʾ ʨʝʛʫʣʷʮʽʾ [138], ʘ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʜʽʘʙʝʪʠʯʥʦʶ ʨʝʪʠʥʦʧʘʪʽʻʶ ʚʪʨʘʪʘ ʧʘʨʦʜʦʥʪʘʣʴʥʦ ʾ ʬʽʢʩʘʮʽʾ ʙʫʣʘ ʙʽʣʴʰ 

ʚʠʨʘʞʝʥʦʶ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʫʩʢʣʘʜʥʝʥʴ ʟ ʙʦʢʫ ʩʫʜʠʥ ʩʽʪʢʽʚʢʠ [139, 140, 

141, 142].  

ʋ ʭʚʦʨʠʭ ʟ ʪʨʠʚʘʣʽʩʪʶ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 10 ʨʦʢʽʚ ʽ ʙʽʣʴʰʝ ʚʪʨʘʪʘ 

ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʙʫʣʘ ʙʽʣʴʰ ʟʥʘʯʫʱʦʶ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʦʨʫʰʝʥʥʷʤʠ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʤʝʥʰʝ 10 ʨʦʢʽʚ [67, 147]. 

ʉʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʟʘʧʘʣʴʥʠʭ ʪʘ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʚ ʪʢʘʥʠʥʘʭ 

ʧʘʨʦʜʦʥʪʫ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʛʣʽʢʝʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʎɼ ʷʢ 1, ʪʘʢ ʽ 2 ʪʠʧʫ ʟ ʦʜʥʘʢʦʚʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʽʥʜʝʢʩʫ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʽ ʤʽʢʨʦʙʥʠʤ ʩʢʣʘʜʦʤ ʟʫʙʥʦʛʦ 

ʥʘʣʴʦʪʫ ʩʪʫʧʽʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʟʘʧʘʣʝʥʥʷ ʙʫʣʘ ʟʥʘʯʥʦ ʚʠʱʦ  ʁʚ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʟ 

ʧʦʛʘʥʠʤ ʛʣʽʢʝʤʽʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʧʘʮʽʻʥʪʽʚ, ʱʦ 

ʢʦʥʪʨʦʣʶʶʪʴ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ, ʪʘ ʢʦʥʪʨʦʣʴʥʦʶ ʛʨʫʧʦʶ ʙʝʟ ʮʫʢʨʦʚʦʛʦ 

ʜʽʘʙʝʪʫ [148, 149 150, 151, 152]. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʘʨʦʜʦʥʪʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʜʦʩʷʛʘʣʘʩʷ ʪʽʣʴʢʠ ʧʽʩʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʨʽʚʥʷ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ, ʘʣʝ ʟʤʽʥʠ, ʷʢʽ 

ʚʠʥʠʢʣʠ, ʥʝ ʧʽʜʜʘʚʘʣʠʩʷ ʟʚʦʨʦʪʥʦʤʫ ʨʦʟʚʠʪʢʫ. 

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʚʥʝʤ ʮʫʢʨʫ ʢʨʦʚʽ 28,6Ñ8,1 ʤʤʦʣʴ/ʣ ʧʨʠ ʩʝʨʝʜʥʽʡ 

ʪʨʠʚʘʣʦʩʪʽ ʘʥʘʤʥʝʟʫ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 8,4Ñ2,2 ʨʦʢʠ ʭʨʦʥʽʯʥʠʡ ʧʘʨʦʜʦʥʪʠʪ 

ʧʨʦ̫ʚʣʷʻʪʴʩʷ ʥʝʦʙʦʨʦʪʥʠʤʠ ʟʤʽʥʘʤʠ ʩʪʨʫʢʪʫʨʠ ʢʦʣʘʛʝʥʦʚʠʭ ʚʦʣʦʢʦʥ, ʱʦ 

ʨʦʙʠʪʴ ʪʨʘʜʠʮʽʡʥʫ ʪʝʨʘʧʽʶ ʥʝʝʬʝʢʪʠʚʥʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʚʝʥʴ ʛʣʽʢʝʤʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʤʦʞʝ ʯʠʥʠʪʠ ʚʧʣʠʚ ʥʘ ʩʪʫʧʽʥʴ ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʽʢʨʦʙʥʦʾ ʽʥʚʘʟʽʾ [148, 149 150, 151, 152]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʫ ʽʩʥʫʚʘʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʽ ʚʠʥʠʢʥʝʥʥʷʤ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ [130, 131, 138]. 

ʆʜʥʘʢ ʽʩʥʫʻ ʽ ʟʚʦʨʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ. ʏʠʩʣʝʥʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʨʦʟʚʠʪʦʢ 

ʽʥʩʫʣʥ̔ʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʥʘ ʪʣʽ ʟʘʭʚʦʨʶʚʘʥʴ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʟʦʢʨʝʤʘ, 
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ʨʝʚʤʘʪʦʾʜʥʦʛʦ ʘʨʪʨʠʪʫ, ʽʥʰʦʾ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʛʦʩʪʨʠʭ ʽʥʬʝʢʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ [153, 154, 155, 156]. 

ʅʝɦʦʜʘʚʥʦ ʦʪʨʠʤʘʥʽ ʚʯʝʥʠʤʠ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʯʘʩʥʦ ʨʦʟʧʦʯʘʪʝ 

ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ, ʩʧʨʷʤʦʚʘʥʝ, ʥʘʩʘʤʧʝʨʝʜ, ʥʘ ʢʦʥʪʨʦʣʴ 

ʤʽʩʮʝʚʦʾ ʟʘʧʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʟʥʠʞʫʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʽ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʪʷʞʢʠʭ 

ʩʦʤʘʪʠʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ï ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʪʘ ʽʰʝʤʽʯʥʦ ʾʭʚʦʨʦʙʠ ʩʝʨʮʷ, ʷʢʽ 

ʜʫʞʝ ʯʘʩʪʦ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʇʨʷʤʽ ʡ ʥʝʧʨʷʤʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʢʦʥʮʝʧʮʽʶ, ʱʦ ʽʥʬʝʢʮʽʷ ʧʘʨʦʜʦʥʪʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʛʣʽʢʝʤʽʯʥʠʡ ʢʦʥʪʨʦʣʴ 

ʫ ʣʶʜʝʡ ʟ ʜʽʘʙʝʪʦʤ [157, 158, 159, 160]. 

ɼʦʙʨʝ ʚʘʩʢʫʣʷʨʠʟʦʚʘʥʽ ʪʢʘʥʠʥʠ ʧʘʨʦʜʦʥʪʫ ʟʘ ʫʤʦʚ ʟʘʧʘʣʝʥʥʷ ʻ 

ʧʦʪʫʞʥʠʤ ʜʞʝʨʝʣʦʤ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʟʦʢʨʝʤʘ IL1Ç, IL-6 ʪʘ TNF-Ŭ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ, ʤʝʪʘʙʦʣʽʟʤ ʞʠʨʽʚ ʽ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʽʥʩʫʣʽʥʫ [142, 

144, 161, 162, 163]. ɹʫʣʦ ʚʠʩʣʦʚʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʢʨʠʪʠʡ ʚʠʨʘʟʢʘʤʠ 

ʝʧʽʪʝʣʽʡ ʧʘʨʦʜʦʥʪʘʣʴʥʦʾ ʢʠʰʝʥʽ ʻ ʚʭʽʜʥʠʤʠ ʚʦʨʦʪʘʤʠ ʜʣʷ ʧʨʦʥʠʢʥʝʥʥʷ 

ʙʘʢʪʝʨʽʡ ʽ ʤʝʜʽʘʪʦʨʽʚ ʟʘʧʘʣʝʥʥʷ ʚ ʩʠʩʪʝʤʥʠʡ ʢʨʦʚʦʪʽʢ. ʂʨʽʤ ʪʦʛʦ, ʫ ʢʨʦʚʽ 

ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʚʠʷʚʣʷʣʠʩʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

ï ʧʨʝʜʩʪʘʚʥʠʢʠ ʥʦʨʤʘʣʴʥʦʾ ʤʽʢʨʦʬʣʦʨʠ ʧʘʨʦʜʦʥʪʘʣʴʥʦʾ ʢʠʰʝʥʽ [164, 165]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʜʠʩʙʘʣʘʥʩ ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ 

ʧʘʨʦʜʦʥʪʫ ʟʙʽʣʴʰʫʻ ʛʨʘʤ-ʥʝʛʘʪʠʚʥʝ ʙʘʢʪʝʨʽʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʘʢʪʠʚʽʟʫʻ 

ʟʘʧʘʣʴʥʽ ʧʨʦʮʝʩʠ, ʚʠʢʣʠʢʘʶʯʠ, ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 

ʽʥʩʫʣʽʥʫ [166, 167]. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʉ.ʄ. Silva-Boghossian [168], ʢʦʥʩʝʨʚʘʪʠʚʥʝ 

ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ 

ʥʘʚʽʪʴ ʥʘ ʪʣʽ ʧʦʛʘʥʦʛʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ 

ʦʙʩʽʤʝʥʽʥʥʷ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʦʩʥʦʚʥʠʤʠ ʧʘʨʦʜʦʥʪʦʧʘʪʦʛʝʥʘʤʠ ï P. intermedia, 

P. gingivalis, T. forsythia, ʽ T. denticola, ʭʦʯʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʘʨʦʜʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʫ ʮʽʻʾ ʛʨʫʧʠ ʧʘʮʽʻʥʪʽʚ ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʘ, ʥʽʞ ʫ ʩʦʤʘʪʠʯʥʦ ʟʜʦʨʦʚʠʭ 

ʦʩʽʙ. 

ʇʘʨʦʜʦʥʪʦʣʦʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʤʽʢʨʦʙʥʦʛʦ ʦʙʩʽʤʝʥʽʥʥʷ 

ʽ ʢʫʧʽʨʫʚʘʥʥʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʽʜʚʠʱʝʥʥ ʁʯʫʪʣʠʚʦʩʪʽ ʜʦ 
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ʽʥʩʫʣʽʥʫ ʪʘ ʧʦʢʨʘʱʝʥʥʁ ʧʦʢʘʟʥʠʢʽʚ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʥʘʩʣʽʜʦʢ 

ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ [169, 170, 171]. ʊʘʢ, 

ʢʦʥʩʝʨʚʘʪʠʚʥʝ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʣʦ ʤʽʩʮʝʚʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʥ̔ʦʮʠʢʣʽʥʫ, ʩʧʨʠʷʣʦ ʜʦʩʪʦʚʽʨʥʦʤʫ ʟʥʠʞʝʥʥ ʁ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʮʠʨʢʫʣʶʶʯʦʛʦ TNF-Ŭ, ʷʢʠʡ ʻ ʘʥʪʘʛʦʥʽʩʪʦʤ ʽʥʩʫʣʽʥʫ [172-174]. 

ɼʦʩʣʽʜʞʝʥʥʷ [175, 176, 177] ʧʦʢʘʟʘʣʠ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʉ-

ʨʝʘʢʪʠʚʥʦʛʦ ʙʽʣʢʘ ʽ ɽ-ʩʝʣʝʢʪʠʥʘ ʚ ʧʣʘʟʤʽ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʯʝʨʝʟ 4 ʪʠʞʥʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʧʘʨʦʜʦʥʪʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ɿʘ ʜʘʥʠʤʠ ʥʠʟʢʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʢʶʨʝʪʘʞ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ 

ʜʦʟʚʦʣʷʻ 

ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ (HbA1c) ʥʘ 0,40 - 0,58% ʽ ʙʽʣʴʰʝ 

(ʜʦ 0,71%) ʧʨʠ ʜʦʜʘʪʢʦʚʦʤʫ ʧʨʠʟʥʘʯʝʥʥʽ ʘʥʪʠʙʽʦʪʠʢʽʚ [178, 179,  180, 181]. 

ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ ʛʝʤʦʛʣʦʙʽʥʫ ʧʨʠ ʮʫʢʨʦʚʦʤʫ 

ʜʽʘʙʝʪʽ ʜʦʩʷʛʘʻʪʴʩʷ ʥʘʙʘʛʘʪʦ ʰʚʠʜʰʝ, ʷʢʱʦ ʧʘʨʦʜʦʥʪʦʣʦʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ 

ʨʦʟʧʦʯʘʪʦ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʝʥʥʷ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʽ, ʱʦ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ, ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʩʚʦʻʯʘʩʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ. ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʛʣʽʢʦʟʠʣʴʦʚʘʥʦʛʦ 

ʛʝʤʦʛʣʦʙʽʥʫ ʚʩʴʦʛʦ ʥʘ 1% ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʜʽʘʙʝʪʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [179, 178]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʯʠʩʣʝʥʥʽ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʷʪʴ ʪʽʩʥʠʡ 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʧʘʨʦʜʦʥʪʫ ʪʘ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ. ʉʫʯʘʩʥʽ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʫ ʥʝ ʪʽʣʴʢʠ ʷʢ ʧʨʦ ʫʩʢʣʘʜʥʝʥʥʷ, ʘʣʝ ʽ ʷʢ 

ʧʨʦ ʨʝʘʣʴʥʠʡ ʯʠʥʥʠʢ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʦʢʨʝʤʘ 

ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʧʦʪʨʝʙʫʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʧʽʜʭʦʜʽʚ ʜʦ ʪʝʨʘʧʽʾ ʪʘ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ. 

 

1.3. ʇʨʦʬʽʣʘʢʪʠʢʘ ʽ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʫ ʭʚʦʨʠʭ ʥʘ 

ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʃʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 

ʧʨʝʜʩʪʘʚʣʷʻ ʦʩʦʙʣʠʚʫ ʩʢʣʘʜʥʽʩʪʴ ʜʣʷ ʣʽʢʘʨʽʚ-ʩʪʦʤʘʪʦʣʦʛʽʚ, ʱʦ 
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ʦʙʫʤʦʚʣʝʥʦ ʯʘʩʪʠʤʠ ʨʝʮʠʜʠʚʘʤʠ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʘʨʦʜʦʥʪʽ, ʰʚʠʜʢʠʤ 

ʧʨʦʛʨʝʩʫʚʘʥʥʷʤ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʦʚʽʣʴʥʦ ʁ ʨʝʛʝʥʝʨʘʮʽʻʶ ʪʢʘʥʠʥ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʽ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʧʨʦʚʝʜʝʥʦʾ ʪʝʨʘʧʽʾ ʫ ʭʚʦʨʠʭ 

ʟʘʟʥʘʯʝʥʦʾ ʢʘʪʝʛʦʨʽʾ [182, 183, 184]. ʊʘʢ, ʯʘʩʪʢʘ ʫʩʢʣʘʜʥʝʥ ɹʧʽʩʣʷ ʦʧʝʨʘʮʽʡʥʠʭ 

ʚʪʨʫʯʘʥʴ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 1 ʪʠʧʫ ʩʢʣʘʜʘʻ ʧʦʥʘʜ 52%, ʧʨʠ ʮʫʢʨʦʚʦʤʫ 

ʜʽʘʙʝʪʽ 2 ʪʠʧʫ ï 42%, ʪʦʜʽ ʷʢ ʫ ʩʦʤʘʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʧʘʮʽʻʥʪʽʚ ʚʦʥʘ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 12% [185, 186, 187, 188]. 

ʇʦʧʝʨʝʜʥʴʦ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʤʝʪʘʙʦʣʽʯʥʽ ʨʦʟʣʘʜʠ, ʩʫʜʠʥʥʽ ʧʦʨʫʰʝʥʥʷ ʪʘ ʽʤʫʥʦʣʦʛʽʯʥʽ ʨʝʘʢʮʽʾ, ʱʦ 

ʧʦʛʽʨʰʫʶʪʴ ʧʝʨʝʙʽʛ ʙʘʛʘʪʴʦʭ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ. ʅʘʡʯʘʩʪʽʰʝ ʣʽʢʫʚʘʥʥʷ ʧʘʨʦʜʦʥʪʠʪʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʤʘʣʦʝʬʝʢʪʠʚʥʝ, ʪʘʢ ʷʢ ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʩʪʘʥʜʘʨʪʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʩʧʝʮʠʬʽʢʫ ʣʦʢʘʣʴʥʠʭ ʽ 

ʩʠʩʪʝʤʥʠʭ ʟʤʽʥ ʷʢ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ, ʪʘʢ ʽ ʚ ʦʨʛʘʥʽʟʤʽ ʚ ʮʽʣʦʤʫ. ɽʥʜʦʢʨʠʥʦʣʦʛʠ 

ʞ ʥʝ ʜʦʪʨʠʤʫʶʪʴʩʷ ʨʝʛʫʣʷʨʥʦʩʪʽ ʥʘʧʨʘʚʣʝʥʴ ʧʘʮʽʻʥʪʽʚ ʥʘ ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ 

ʦʛʣʷʜ ʜʦ ʩʪʦʤʘʪʦʣʦʛʘ ʽ ʥʝ ʧʨʠʜʽʣʷʶʪʴ ʥʘʣʝʞʥʫ ʫʚʘʛʫ ʧʨʘʚʠʣʘʤ ʜʦʛʣʷʜʫ ʟʘ 

ʨʦʪʦʚʦʶ ʧʦʨʦʞʥʠʥʦʶ. ɺ ʦʩʥʦʚʥʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʤʽʩʮʝʚʽ 

ʤʝʪʦʜʠ ʪʝʨʘʧʽʾ, ʦʩʢʽʣʴʢʠ ʭʽʨʫʨʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ ʫ ʪʘʢʠʭ ʭʚʦʨʠʭ ʧʦʚ'ʷʟʘʥʝ ʟ 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ, ʚʠʢʣʠʢʘʥʠʤʠ ʦʩʥʦʚʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʘ ʦʪʞʝ, ʢʦʤʧʣʝʢʩʥʝ 

ʣʽʢʫʚʘʥʥʷ ʫʪʨʫʜʥʝʥʝ [189]. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʨʘʜʠʮʽʡʥʘ ʤʽʩʮʝʚʘ 

ʧʨʦʪʠʟʘʧʘʣʴʥʘ ʪʝʨʘʧʽʷ ʩʧʨʠʷʣʘ ʜʦʩʪʦʚʽʨʥʦʤʫ ʟʥʠʞʝʥʥʶ ʨʽʚʥʷ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʮʠʪʦʢʽʥʽʚ ɯʃ-1ɓ, ɯʃ-6 ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ ʜʦ ʣʽʢʫʚʘʥʥʷ, ʘ ʚʤ̔ʩʪ 

ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ɯʃ-4 ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʢʦʥʪʨʦʣʴʥʦʛʦ [190]. ʇʨʦʪʝ ʥʘ ʪʣʽ 

ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʮʝʡ ʬʘʢʪ ʤʦʞʥʘ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ 

ʥʝʜʦʩʪʘʪʥʽʡ ʽʤʫʥʦʢʦʨʠʛʫʶʯʠʡ ʚʧʣʠʚ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʨʘʧʽʾ, ʪʦʙʪʦ ʪʘʢʦʾ, ʷʢʘ ʥʝ ʚ 

ʧʦʚʥʽʡ ʤʽʨʽ ʩʧʨʠʷʣʘ ʧʽʜʪʨʠʤʘʥʥʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʦ - ʽ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ. ʃʠʰʝ ʧʽʜ ʜʽʻʶ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʨʘʧʽʾ, ʱʦ ʧʝʨʝʜʙʘʯʘʣʘ 

ʧʨʠʟʥʘʯʝʥʥʷ ʮʫʢʨʦʟʥʠʞʫʚʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʛʣʽʢʣʘʟʠʜʫ, ʷʢʠʡ ʯʠʥʠʚ 

ʨʝʛʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ʧʨʦ- ʽ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, 
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ʚʽʜʤʽʯʘʣʦʩʴ ʰʚʠʜhʝ ʢʫʧʽʨʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʧʨʠ 

ʎɼ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʠʤ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʤʽʩʮʝʚʦʛʦ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ʊʝʥʜʝʥʮʽʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʜʦ ʛʥʽʡʥʦ-ʥʝʢʨʦʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʘʧʘʣʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 1 ʪʠʧʫ, ʘ ʪʘʢʦʞ ʥʘ ʪʣʽ 

ʧʦʛʘʥʦʛʦ ʛʣʽʢʝʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʦʙʫʤʦʚʣʶʻ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʦʢʦʨʠʛʫʶʯʦʾ ʪʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʝʨʘʧʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʨʦʚʦʩʧʠʥʥʠʭ ʟʘʩʦʙʽʚ [191, 192, 193, 198]. 

ɼʣʷ ʤʽʩʮʝʚʦʾ ʦʙʨʦʙʢʠ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʧʨʦʧʦʥʫʚʘʣʦʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʣʽʬʝʥʦʣʠ [195], ʘ ʪʘʢʦʞ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ï 

ʙʽʦʬʣʘʚʦʥʦʾʜʠ (ʬʽʪʦʘʜʘʧʪʦʛʝʥʠ), ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʥʪʝʟ ʟʘʭʠʩʥʠʭ ʙʽʣʢʽʚ ʽ 

ʚʽʜʥʦʚʣʶʶʪʴ ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʩʧʨʠʷʶʪʴ ʩʦʨʙʮʽʾ ʪʘ 

ʝʣʽʤʽʥʘʮʽʾ ʝʢʦʪʦʢʩʠʥʽʚ, ʧʽʜʪʨʠʤʫʶʪʴ ʤʽʢʨʦʙʽʦʮʝʥʦʟ, ʧʦʩʠʣʶʶʪʴ ʨʝʟʠʩʪʝʥʪʥʩ̔ʪɹ 

ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ ʽ ʘʢʪʠʚʫʶʪʴ ʩʠʩʪʝʤʫ ʥʝʩʧʝʮʠʬʽʯʥʦʤʫ ʟʘʭʠʩʪʫ ʨʦʪʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ [194]. 

ɿ ʤʝʪʦʶ ʥʦʨʤʘʣʽʟʘʮʽʾ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ ʨʝʢʦʤʝʥʜʫʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʚʽʜʚʘʨʠ ʪʨʘʚ (ʣʠʩʪʷ ʯʦʨʥʠʮʽ, ʢʚʽʪʦʢ ʙʝʟʩʤʝʨʪʥʠʢʘ, ʢʦʨʝʥʷ ʢʫʣʴʙʘʙʠ, ʢʦʨʠ 

ʢʨʫʰʠʥʠ), ʚʽʪʘʤʽʥ ɺ1, ʘʩʢʦʨʙʽʥʦʚʫ ʪʘ ʥʽʢʦʪʠʥʦʚʫ ʢʠʩʣʦʪʠ [196, 197]. 

ɿʛʽʜʥʦ ʩʫʯʘʩʥʠʤ ʤʝʪʦʜʠʢʘʤ, ʪʝʨʘʧʽʷ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ ʫ ʭʚʦʨʠʭ 

ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʧʝʨʝʜʙʘʯʘʻ ʫʩʫʥʝʥʥʷ ʚʧʣʠʚʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʤʽʩʮʝʚʠʭ 

ʬʘʢʪʦʨʽʚ, ʽʥʪʝʥʩʠʚʥʫ ʣʦʢʘʣʴʥʫ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʫ ʪʝʨʘʧʽʶ: 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʡʝʬʝʢʪʠʚʥʽʠhʭ ʫ  ʢʣʽʥʽʯʥʽʡ ʧʘʨʦʜʦʥʪʦʣʦʛʽʾ 

ʧʨʝʧʘʨʘʪʽʚ ï 0,05-0,3% ʨʦʟʯʠʥʫ ʭʣʦʨʛʝʢʩʠʜʠʥʫ,  0,02%  ʨʦʟʯʠʥʫ  

ʜʝʢʘʤʝʪʦʢʩʠʥʫ, 1% ʨʦʟʯʠʥʫ ʜʽʦʢʩʠʜʠʥʫ, 1% ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʡʦʜʠʥʦʣʫ, 0,25% 

ʨʦʟʯʠʥʫ ʭʣʦʨʦʬʽʣʽʧʪʫ ʪʦʱʦ, ʢʶʨʝʪʘʞ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʪʘ 

ʜʝʢʦʥʪʘʤʽʥʘʮʽʷ ʧʦʚʝʨʭʥʽ ʢʦʨʝʥʽʚ ʟʫʙʽʚ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʥʝ ʣʽʢʫʚʘʥʥʷ ʟʘʩʦʙʘʤʠ, 

ʱʦ ʥʦʨʤʘʣʽʟʫʶʪʴ ʢʦʣʘʛʝʥʦ- ʪʘ ʦʩʪʝʦʛʝʥʝʟ: ʚʽʪʘʤʽʥ ʉ, ʧʨʝʧʘʨʘʪʠ ʬʪʦʨʫ (2% 

ʨʦʟʯʠʥ ʬʪʦʨʠʜʫ ʥʘʪʨʽʶ ʘʙʦ ʬʪʦʨʣʘʢ), ʢʝʨʘʪʦʧʣʘʩʪʠʯʥʽ ʨʝʯʦʚʠʥʠ [198]. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʬʪʦʨʠʩʪʽ ʧʨʝʧʘʨʘʪʠ ʥʝ ʯʠʥʷʪʴ ʚʧʣʠʚ ʥʘ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʶ ʪʘ ʥʝ 

ʚʠʷʚʣʷʶʪʴ ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʦ ʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʨʠʪʘʤʘʥʥʦʾ ʢʘʣʴʮʽʡ-ʬʦʩʬʦʨʥʠʤ 

ʧʨʝʧʘʨʘʪʘʤ, ʟʦʢʨʝʤʘ, ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ. 
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ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ɽ.ɸ. ʄʽʭʝʻʚʦʾ (2003) ʜʦʚʝʜʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʝʧʘʨʘʪʫ çʂʩʠʜʠʬʦʥè ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʘʥʠʡ ʧʨʝʧʘʨʘʪ ʛʘʣʴʤʫʻ 

ʫʪʚʦʨʝʥʥʷ ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ, ʚʠʷʚʣʷʻ ʚʠʨʘʞʝʥʫ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʜʽʶ, ʥʦʨʤʘʣʽʟʫʻ 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʶ ʚ ʫʨʘʞʝʥʦʤʫ ʧʘʨʦʜʦʥʪʽ.  

ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʪʘ 

ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʽʪʦʧʨʝʧʘʨʘʪʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʭʦʜʷʪʴ ʥʘʩʪʫʧʥʽ ʣʽʢʘʨʩʴʢʽ ʨʝʯʦʚʠʥʠ: ʨʦʤʘʰʢʘ ʣʽʢʘʨʩʴʢʘ, ʥʘʛʽʜʢʠ ʣʽʢʘʨʩʴʢʽ, 

ʜʫʙ ʟʚʠʯʘʡʥʠʡ, ʯʠʩʪʦʪʽʣ ʚʝʣʠʢʠʡ, ʘʨʥʽʢʘ ʛʽʨʩʴʢʘ, ʝʚʢʘʣʽʧʪ ʢʫʣʷʩʪʠʡ, ʦʙʣʽʧʠʭʘ 

ʢʨʫʠhʥʦʚʠʜʥʘ, ʰʘʚʣʽʷ ʣʽʢʘʨʩʴʢʘ, ʟʚʽʨʦʙʽʡ ʟʚʠʯʘʡʥʠʡ, ʧʦʜʦʨʦʞʥʠʢ ʚʝʣʠʢʠʡ 

ʪʦʱʦ [199]. ʋ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʨʦʚʝʜʝʥʠʭ T. Kerdar ʝt al. (2019), 

ʚʠʚʯʘʣʘʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʦʣʽʩʢʫʚʘʯʘ ʜʣʷ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʥʘ 

ʦʩʥʦʚʽ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ Scrophularia striata. ɿʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʫ 

ʡʦʛʦ ʩʢʣʘʜʽ ʪʘʢʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢ ʬʝʥʦʣʴʥʽ ʩʧʦʣʫʢʠ (ʛʘʣʦʚʘ 

ʢʠʩʣʦʪʘ), ʘ ʪʘʢʦʞ ʬʣʘʚʦʥʦʾʜʽʚ (ʢʚʘʨʮʝʪʠʥʫ) ʧʨʝʧʘʨʘʪ ʚʠʷʚʣʷʻ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ, ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ, ʢʘʧʽʣʷʨʦʩʪʘʙʽʣʽʟʫʶʯʠʡ ʝʬʝʢʪʠ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʟʘʩʦʙʫ ʩʧʨʠʷʣʦ ʚʠʨʘʞʝʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʝʬʝʢʪʫ, ʘ ʪʘʢʦʞ 

ʚʽʜʥʦʚʣʝʥʥʶ ʧʘʨʘʤʝʪʨʽʚ ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʩʢʣʘʜʫ ʤʽʢʨʦʬʣʦʨʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ [200]. ʇʨʦʪʝ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʬʦʥʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʤʦʥʦʪʝʨʘʧʽʷ 

ʬʽʪʦʧʨʝʧʘʨʘʪʘʤʠ ʥʝ ʻ ʝʬʝʢʪʠʚʥʦʶ ʽ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽ ʟʘʛʘʣʴʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ [201, 202] 

ʂʩʝʨʦʩʪʦʤʽʷ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʭ ʽ ʯʘʩʪʠʭ ʧʨʦʷʚʽʚ ʮʫʢʨʦʚʦʛʦ 

ʜʽʘʙʝʪʫ ʫ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ [204]; ʧʨʠ ʮʴʦʤʫ ʫ ʧʘʮʽʻʥʪʽʚ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʘ 

ʩʧʨʘʛʘ ʽ ʘʧʝʪʠʪ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʘʪʘʨʘʣʴʥʝ ʟʘʧʘʣʝʥʥʷ ʽ ʩʫʭʽʩʪʴ ʩʣʠʟʦʚʦʾ 

ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚ'ʷʟʢʦʩʪʽ ʩʣʠʥʠ, ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʣʽʟʦʮʠʤʫ, Ŭ-ʘʤʽʣʘʟʠ ʽ ʧʝʨʦʢʩʠʜʘʟʠ, ʫ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʩʦʙʽʚ 

ʩʠʩʪʝʤʠ çBioXtraè, ʱʦ ʤʽʩʪʠʪʴ ʬʝʨʤʝʥʪʠ, ʩʭʦʞʽ ʟʘ ʜʽʻʶ ʟ ʬʝʨʤʝʥʪʘʤʠ ʩʣʠʥʠ 

[205]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʩʠʩʪʝʤʠ çBioXtraè ʫ ʩʢʣʘʜʽ ʣʽʢʫʚʘʣʴʥʦ-
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ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʧʨʦʛʨʘʤʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʢʩʝʨʦʩʪʦʤʽʻʶ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ 

ʜʦʟʚʦʣʷʻ ʜʦʤʦʛʪʠʩʷ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʧʘʨʦʜʦʥʪʦʧʘʪʦʛʝʥʥʠʭ ʚʠʜʽʚ 

ʙʘʢʪʝʨʽʡ, ʧʦʣʽʧʰʠʪʠ ʩʪʘʥ ʛʽʛʽʻʥʠ, ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʩʝʢʨʝʮʽʾ ʟʤʽʰʘʥʦʾ 

ʩʣʠʥʠ ʪʘ ʟʤʝʥʰʠʪʠ ʾʾ ʚ'ʷʟʢʽʩʪʴ, ʧʽʜʚʠʱʠʪʠ ʘʢʪʠʚʥʽʩʪʴ Ŭ-ʘʤʽʣʘʟʠ ʽ ʧʝʨʦʢʩʠʜʘʟʠ, 

ʟʥʠʟʠʪʠ ʨʅ [206]. 

ɼʦ ʩʢʣʘʜʫ ʤʽʩʮʝʚʦʾ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʪʝʨʘʧʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʚʢʣʶʯʘʶʪʴʩʷ ʧʨʝʧʘʨʘʪʠ ʭʣʦʨʛʝʢʩʠʜʠʥʫ ʙʽʛʣʶʢʦʥʘʪʫ, ʝʪʦʥʽʶ, ʜʽʦʢʩʠʜʠʥʫ, 

ʤʽʨʘʤʽʩʪʠʥʫ, ʜʝʢʘʩʘʥʫ, çʃʽʩʦʙʘʢʪè, çʉʪʦʤʘʪʠʜʠʥè, ʢʩʠʜʦʬʦʥʫ, ʽʥʜʦʤʝʪʘʮʠʥʫ, 

ʤʝʪʨʦʥʽʜʘʟʦʣʫ, çʄʝʪʨʘʛʽʣ-ɼʝʥʪʘè, çʇʘʨʘʛʝʣʴè. ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ 

ʧʘʨʦʜʦʥʪʦʧʘʪʦʛʝʥʠ ʻ ʧʝʨʝʚʘʞʥʦ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʘʥʘʝʨʦʙʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʧʨʠ 

ʤʽʩʮʝʚʦʤʫ ʣʽʢʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʜʫʢʫʶʯʽ ʢʠʩʝʥʴ ʘʥʪʠʩʝʧʪʠʢʠ: 1-3% 

ʨʦʟʯʠʥ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, 0,25% ʨʦʟʯʠʥ ʧʝʨʤʘʥʛʘʥʘʪʫ ʢʘʣʽʶ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʢʠʩ 

ʚʦʜʥʶ ʚʠʷʚʣʷʻ ʩʪʠʤʫʣʶʶʯʫ ʜʽʶ ʥʘ ʤʽʩʮʝʚʫ ʣʝʡʢʦʮʠʪʘʨʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʢʘʥʠʥ ʽ 

ʚʦʣʦʜʽʻ ʚʠʨʘʞʝʥʠʤ ʢʨʦʚʦʩʧʠʥʥʠʤ ʝʬʝʢʪʦʤ [207, 208]. 

ɺ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʨʘʧʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʽ ʤʝʪʦʜʠ [209]. ɺʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ  ̒

ʧʨʦʚʝʜʝʥʥʷ ʢʫʨʩʫ ʛʽʧʝʨʙʘʨʠʯʥʦʾ ʦʢʩʠʛʝʥʘʮʽʾ [210] ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʘʟʝʨʥʦʾ 

ʬʦʪʦʜʠʥʘʤʽʯʥʦʾ ʪʝʨʘʧʽʾ [211, 212, 2013]. 

ʋ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʘ ʩʧʨʠʷʻ ʥʦʨʤʘʣʽʟʘʮʽ ʾ

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ, ʩʪʠʤʫʣʷʮʽ ʾʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ, ʨʦʟʚʠʪʢʫ ʧʨʦʪʠʟʘʧʘʣʴʥʦ ʾʪʘ 

ʟʥʝʙʦʣʶʶʯʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɺʥʫʪʨʽʰʥʴʦʩʫʜʠʥʥʝ ʣʘʟʝʨʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʢʨʦʚʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʘʛʘʪʦʧʣʘʥʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ ʥʘ ʦʨʛʘʥʽʟʤ: ʩʪʠʤʫʣʶʻ 

ʽʤʫʥʽʪʝʪ, ʧʽʜʚʠʱʫʻ ʛʘʟʦʦʙʤʽʥ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʛʽʧʦʢʩʽʾ, ʧʦʢʨʘʱʫʻ ʫʪʠʣʽʟʘʮʽʶ 

ʢʠʩʥʶ ʚ ʪʢʘʥʠʥʘʭ, ʥʦʨʤʘʣʽʟʫʻ ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʧʦʢʨʘʱʫʻ 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʶ, ʨʝʦʣʦʛʽʯʥʽ ʪʘ ʘʥʪʠʢʦʘʛʫʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʨʦʚʽ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʘʮʽʷ ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʦʩʣʘʙʣʶʻʪʴʩʷ 

ʘʜʛʝʟʠʚʥʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ, ʟʤʝʥʰʫʻʪʴʩʷ ʾʭ ʩʧʦʥʪʘʥʥʘ ʘʛʨʝʛʘʮʽʷ, ʟʥʠʞʫʻʪʴʩʷ 

ʦʧʪʠʯʥʘ ʱʽʣʴʥʽʩʪʴ ʧʣʘʟʤʠ, ʧʦʜʦʚʞʫʻʪʴʩʷ ʯʘʩ ʨʝʢʘʣʴʮʠʬʽʢʘʮʽʾ. ʂʨʽʤ ʪʦʛʦ, 

ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʝ ʣʘʟʝʨʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘʜʘʻ ʙʽʦʩʪʠʤʫʣʶʶʯʠʡ ʝʬʝʢʪ, 
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ʧʨʠʩʢʦʨʶʻ ʟʘʛʦʻʥʥʷ ʨʘʥ, ʟʤʝʥʰʫʻ ʙʽʣʴ ʽ ʥʘʙʨʷʢʣʽʩʪʴ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʘʻ 

ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [213, 214, 215]. 

ɿʥʘʯʥʘ ʨʦʣʴ ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʾʭ ʘʛʨʝʩʠʚʥʦʤʫ ʧʝʨʝʙʽʛʫ, ʧʨʠʜʽʣʷʻʪʴʩʷ ʛʽʛʽʻʥʽ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʪʘ 

ʧʽʜʪʨʠʤʫʶʯʽʡ ʪʝʨʘʧʽʾ [216]. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ [217], ʧʘʮʽʻʥʪʠ ʯʘʩʪʦ ʥʝ 

ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʜʦ ʘʜʝʢʚʘʪʥʦʛʦ ʛʽʛʽʻʥʽʯʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ 

ʧʦʨʦʞʥʠʥʦʶ ʨʦʪʘ ʽ ʚʽʜʚʽʜʫʚʘʥʥʷ ʣʽʢʘʨʷ, ʝʬʝʢʪ ʚʽʜ ʾʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʢʦʨʦʪʢʦʯʘʩʥʦ: ʚ ʦʩʥʦʚʥʦʤʫ ï ʜʦ 1,5, ʨʽʜʰʝ ï ʜʦ 3 ʤʽʩʷʮʽʚ. ɿ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ, ʥʝʦʙʭʽʜʥʠʡ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʛʽʛʽʻʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ, ʥʘʚʯʘʥʥʷ ʧʨʘʚʠʣʘʤ ʛʽʛʽʻʥʠ ʟ ʧʦʚʪʦʨʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʩʧʦʩʦʙʠ ʽ ʟʘʩʦʙʠ ʾʾ ʧʽʜʪʨʠʤʘʥʥʷ ʚ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥ ̔ ʪʘ ʨʦʟ'ʷʩʥʝʥʥʷʤ 

ʚʘʞʣʠʚʦʩʪʽ ʨʝʪʝʣʴʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʥʝʶ. ʂʨʽʤ ʪʦʛʦ, ʯʘʩʪʠʤ ʩʫʧʫʪʥʠʢʦʤ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʻ ʛʽʧʝʨʝʩʪʝʟʽʷ 

ʟʫʙʽʚ. ɹʦʣʴʦʚʽ ʚʽʜʯʫʪʪʷ ʧʨʠ ʯʠʱʝʥʥʽ ʟʫʙʽʚ ʟʤʫʰʫʶʪʴ ʧʘʮʽʻʥʪʽʚ ʚʽʜʤʦʚʣʷʪʠʩʷ 

ʚʽʜ ʜʘʥʦʾ ʧʨʦʮʝʜʫʨʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʽ 

ʧʦʛʣʠʙʣʝʥʥʷ ʪʷʞʢʦʩʪʽ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʘʨʦʜʦʥʪʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʻ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʜʝʩʝʥʩʠʪʠʚʥʠʭ 

ʟʫʙʥʠʭ ʧʘʩʪ ʽ ʦʧʦʣʽʩʢʫʚʘʯʽʚ [218]. 

ʄʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʽ ʟʤʽʥʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, 

ʩʧʝʮʠʬʽʯʥʦ ʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʽ ʧʝʨʝʙʽʛ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʚ ʧʨʦʛʨʘʤʫ ʢʦʤʧʣʝʢʩʥʦʾ 

ʪʝʨʘʧʽʾ ʢʦʨʝʢʮʽʾ ʛʝʤʦʜʠʥʘʤʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʷʢ ʢʦʤʧʦʥʝʥʪʘ ʝʪʽʦʣʦʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʫ 100% ʦʙʩʪʝʞʝʥʠʭ ʟ ʮʫʢʨʦʚʠʤ 

ʜʽʘʙʝʪʦʤ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʽ ʧʦʨʫʰʝʥʥʷ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʫ ʪʢʘʥʠʥʘʭ 

ʧʘʨʦʜʦʥʪʫ [219]. 

ʇʨʠʟʥʘʯʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʫʙʥʠʭ ʧʘʩʪ, ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʻ ʤʝʢʩʠʜʦʣ ʫ 

ʭʚʦʨʠʭ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʽʟ ʟʘʧʘʣʴʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ 

ʩʧʨʠʷʣʦ ʜʦʩʪʦʚʽʨʥʦʤʫ ʧʦʣʽʧʰʝʥʥʶ ʡʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ. ʉʫʧʫʪʥʽʡ ʧʝʨʦʨʘʣʴʥʠʡ ʧʨʠʡʦʤ ʪʘʙʣʝʪʦʚʘʥʦʛʦ ʤʝʢʩʠʜʦʣʫ 

ʩʫʧʨʦʚʦʜʞʫʚʘʚʩʷ ʟʤʝʥʰʝʥʥʷʤ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ, ʩʧʨʠʷʚ ʥʦʨʤʘʣʽʟʘʮʽʾ ʙʘʣʘʥʩʫ 
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ʨʦʟʧʦʜʽʣʫ ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʙʽʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʰʣʷʭʦʤ 

ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʢʣʽʪʠʥ ʢʘʣʴʮʽʻʤ, ʚʽʜʥʦʚʣʝʥʥ ʁʜʝʬʽʮʠʪʫ ʤʘʛʥʽʶ, 

ʮʠʥʢʫ, ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ï ʤʽʜʽ, ʚʠʷʚʣʷʚ ʮʠʪʦʧʨʦʪʝʢʪʠʚʥʫ ʜʽʶ, ʩʪʠʤʫʣʶʚʘʚ 

ʞʠʪʪʻʟʜʘʪʥʩ̔ʪɹ ʢʣʽʪʠʥ ʪʘ ʧʽʜʚʠʱʫʚʘʚ ʾʭ ʩʪʽʡʢʩ̔ʪ ɹ ʜʦ ʫh ʢʦʜʞʝʥʥʷ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ ʜʦʩʪʦʚʽʨʥʠʤ ʟʤʝʥʰʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʝʨʠʪʨʦʮʠʪʽʚ ʜʦ 

ʬʦʪʦʛʝʤʦʣʟ̔ʫ.  ʂʨʽʤ ʪʦʛʦ, ʧʨʠʟʥʘʯʝʥʥʷ ʪʘʙʣʝʪʦʚʘʥʦʛʦ ʤʝʢʩʠʜʦʣʫ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʩʠʩʪʝʤʥʠʤʠ ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʝʬʝʢʪʘʤʠ ʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʶ 

ʛʦʤʝʦʩʪʘʪʠʯʥʦʶ ʢʦʨʝʢʮʽʻʶ, ʱʦ ʙʫʣʦ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

[220, 221]. 

ʇʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʟʤʽʥ ʟʘʟʥʘʁ ʪʴ ʛʫʤʦʨʘʣʴʥ,̔ 

ʢʣʽʪʠʥʥ ̔ʪʘ ʦʢʩʠʜʘʮʽʡʥ ̔ʣʘʥʢʠ ʘʜʘʧʪʠʚʥʦʛʦ ʽʤʫʥʽʪʝʪʫ. ʇʨʠ ʮʴʦʤʫ ʫ ʭʚʦʨʠʭ, ʱʦ 

ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, 

ʚʽʜʤʽʯʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʣʽʧʽʜʥʦʾ ʪʘ ʧʨʦʪʝʾʥʦʚʦʾ ʧʝʨʦʢʩʠʜʘʮʽʾ ʪʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʨʝʟʝʨʚʽʚ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʪʘ ʨʦʪʦʚʽʡ ʨʽʜʠʥʽ [222, 223]. ɼʣʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʟʤʽʥ ʦʢʩʠʜʘʥʪ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʩʠʩʪʝʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʪʽʘʟʦʪʥʦʾ ʢʠʩʣʦʪʠ (ʪʽʦʪʨʠʘʟʦʣʽʥ ʫ ʚʠʛʣʷʜʽ 

ʤʘʟʽ), ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʡ ʝʬʝʢʪ ʷʢʦʛʦ ʟʫʤʦʚʣʝʥʠʡ ʤʝʤʙʨʘʥʦʩʪʘʙʽʣʽʟʫʶʯʦʶ, 

ʧʨʦʪʠʽʰʝʤʽʯʥʦʶ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʪʘ ʽʤʫʥʦʤʦʜʫʣʶʶʯʦʶ ʜʽʻʶ, ʘ ʪʘʢʦʞ 

ʧʦʣʽʧʰʝʥʥʷʤ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʦʚʽ ʟʘ ʨʘʭʫʥʦʢ ʘʢʪʠʚʘʮʽʾ 

ʬʽʙʨʠʥʦʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ [224]. ɿʘ ʜʘʥʠʤʠ ʘʚʪʦʨʽʚ, ʧʽʩʣʷ ʫʩʫʥʝʥʥʷ ʤʽʩʮʝʚʠʭ 

ʧʦʜʨʘʟʥʠʢʽʚ ʪʘ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʧʘʮʽʻʥʪʘʤ ʧʨʠʟʥʘʯʘʣʠ 2% ʤʘʟʴ 

ʪʽʦʪʨʠʘʟʦʣʽʥʫ, ʘ ʪʘʢʦʞ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʝʨʝʙʽʛʫ ʧʘʨʦʜʦʥʪʠʪʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ 

ʧʨʝʧʘʨʘʪʠ ʚʥʫʪʨʽʰʥʴʦ, ʱʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʜʦʩʪʘʪʥʶ ʢʣʽʥʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʅʘʪʝʧʝʨ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠʚʝʨʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰʝ ʧʨʠʨʦʜʥʠʭ ʩʧʦʣʫʢ, 

ʝʬʽʨʥʠʭ ʦʣʽʡ ʽ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʟʘʚʜʷʢʠ ʾʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ. ʂʘʨʚʘʢʨʦʣ ï ʮʝ ʬʝʥʦʣʴʥʠʡ ʤʦʥʦʪʝʨʧʝʥʦʾʜ, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʨʽʟʥʠʤʠ ʪʨʘʚʘʤʠ, ʥʘʡʚʽʜʦʤʽʰʦʶ ʟ ʷʢʠʭ ʻ Origanum vulgare. ʄʘʛʥʦʣʦʣ ï 

ʪʨʘʜʠʮʽʡʥʘ ʧʦʣʽʬʝʥʦʣʴʥʘ ʩʧʦʣʫʢʘ, ʚʠʜʽʣʝʥʘ ʟ ʢʦʨʠ ʩʪʝʙʣʘ ʤʘʛʥʦʣʽʾ ʣʽʢʘʨʩʴʢʦʾ. 

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʢʘʨʚʘʢʨʦʣ ʽ ʤʘʛʥʦʣʦʣ ʤʘʶʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʽ, 
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ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʘʥʪʠʤʽʢʨʦʙʥʽ, ʘʥʪʠʦʩʪʝʦʢʣʘʩʪʠʯʥʽ ʪʘ ʘʥʪʠʜʽʘʙʝʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʪʦʤʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʩʪʨʘʪʝʛʽʡ 

ʣʽʢʫʚʘʥʥʷ ʧʘʨʦʜʦʥʪʠʪʫ, ʘʩʦʮʽʡʦʚʘʥʦʛʦ ʟ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ [225]. 

ɯ.ʉ. ʄʘʱʝʥʢʦ  ̔ ʩʧʽʚʘʚʪ. (2019) ʧʨʦʧʦʥʫʚʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʤʫʥʦʪʨʦʧʥʽ ʧʨʝʧʘʨʘʪʠ ï ʊ-ʘʢʪʠʚʽʥ ʽ ʧʦʣʽʦʢʩʠʜʦʥʽʡ ï ʚ ʢʦʤʧʣʝʢʩʽ ʟ 

ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʨʘʧʽʻʶ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʫ ʭʚʦʨʠʭ ʟ ʫʩʢʣʘʜʥʝʥʦʶ 

ʬʦʨʤʦʶ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. ʊ-ʘʢʪʠʚʽʥ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʘʢʪʠʚʥʦʩʪʽ ʊ-ʣʘʥʢʠ 

ʽʤʫʥʽʪʝʪʫ, ʧʨʦʜʫʢʮʽʾ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ɯʃ-2, ʩʠʥʪʝʟʫ ʟʘʭʠʩʥʦʛʦ IgA; 

ʧʦʣʽʦʢʩʠʜʦʥʽʡ ʩʪʠʤʫʣʶʻ ʬʘʛʦʮʠʪʘʨʥʫ ʟʜʘʪʥʽʩʪʴ ʥʝʡʪʨʦʬʽʣʽʚ, ʟʥʠʞʫʻ 

ʛʽʧʝʨʧʨʦʜʫʢʮʽʶ ʧʨʦʟʘʧʘʣʴʥʦʛʦ ɯʃ-1 [226].  

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ A. Cutando et al. (2014) ʧʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʧʣʽʢʘʮʽʡ 

ʥʘ ʷʩʥʘ ʤʝʣʘʪʦʥʽʥʫ ï ʩʠʥʪʝʪʠʯʥʦʛʦ ʘʥʘʣʦʛʫ ʛʦʨʤʦʥʫ ʝʧʽʬʽʟʘ, ʧʨʝʧʘʨʘʪʫ ʛʨʫʧʠ 

ʘʜʘʧʪʦʛʝʥʽʚ, ʱʦ ʚʦʣʦʜʽʻ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʠʤʠ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʧʣʽʢʘʮʽʡ 1% ʤʘʟʽ ʤʝʣʘʪʦʥʽʥʫ ʢʫʨʩʦʤ 20 ʜʥʽʚ ʫ 

ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʦ ʾ ʪʝʨʘʧʽ ʾ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ 

ʜʽʘʙʝʪ ʩʧʨʠʷʣʦ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰ ʚʠʨʘʞʝʥʦʤʫ ʟʥʠʞʝʥʥʶ ʟʥʘʯʝʥʴ 

ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʽ ʨʝʜʫʢʮʽʾ ʛʣʠʙʠʥʠ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʧʣʘʮʝʙʦ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʚʠʢʣʠʢʘʣʦ ʟʤʝʥʰʝʥʥ ̫ ʘʢʪʠʚʥʦʩʪʽ ʣʫʞʥʦʾ ʽ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟ, ʚʤʽʩʪʫ 

ʦʩʪʝʦʧʦʥʪʠʥʫ ʪʘ ʦʩʪʝʦʢʘʣʴʮʠʥʫ, ʷʢʽ ʻ ʤʘʨʢʝʨʘʤʠ ʜʝʩʪʨʫʢʮʽʾ ʪʢʘʥʠʥ, ʚ ʷʩʝʥʥʽʡ 

ʨʽʜʠʥʽ [227]. ʇʨʦʪʝ ʧʽʟʥʽʰʝ (2021) ʜʦʩʣʽʜʞʝʥʥʷ B. Koneļn§ et al. ʥʝ 

ʧʽʜʪʚʝʨʜʠʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʭʦʯʘ ʽ ʙʫʣʦ ʥʘʛʦʣʦʰʝʥʦ, ʱʦ 

ʥʝʛʘʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʦʙʤʝʞʝʥʠʡ ʢʦʨʦʪʢʦʶ ʪʨʠʚʘʣʽʩʪʶ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʦʙʨʘʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʦʟʦʶ ʤʝʣʘʪʦʥʽʥʫ [228]. 

ʄʽʩʮʝʚʝ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʪʣʽ ʮʫʢʨʦʟʥʠʞʫʚʘʣʴʥʦʾ ʪʝʨʘʧʽʾ. ʉʝʨʝʜ ʘʥʪʠʜʽʘʙʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ 

ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʪʘʫʨʠʥ, ʷʢʠʡ ʟʙʽʣʴʰʫʻ ʩʝʢʨʝʮʽʶ ʽʥʩʫʣʽʥʫ, ʱʦ ʩʪʠʤʫʣʶʻ 

ʫʪʠʣʽʟʘʮʽʶ ʛʣʶʢʦʟʠ ʢʘʨʜʠʦʤʽʦʮʠʪʘʤʠ, ʛʣʽʢʦʛʝʥʝʟ, ʛʣʽʢʦʣʽʟ ʽ ʦʢʠʩʥʝʥʥʷ ʛʣʶʢʦʟʠ 

ʚ ʧʝʯʽʥʮʽ. ʎʽ ʝʬʝʢʪʠ ʪʘʫʨʠʥʫ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʽ ʡʦʛʦ ʧʨʠʻʜʥʘʥʥʷʤ ʜʦ 

ʽʥʩʫʣʽʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ. ʊʘʫʨʠʥ ʫʧʦʚʽʣʴʥʶʻ ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, 
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ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʜʽʻʪʠ 

[229, 230]. 

ɿʘʩʣʫʛʦʚʫʻ ʫʚʘʛʠ ʽ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʚʢʣʶʯʝʥʥʷ ʫ ʢʦʤʧʣʝʢʩʥʝ 

ʣʽʢʫʚʘʥʥʷ ʣʝʛʢʦʾ ʽ ʩʝʨʝʜʥʴʦʾ ʪʷʞʢʦʩʪʽ ʭʨʦʥʽʯʥʦʛʦ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʘʨʦʜʦʥʪʠʪʫ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʮʫʢʨʦʟʥʠʞʫʚʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʦʩʥʦʚʽ ʛʣʽʢʣʘʟʠʜʫ (ʜ̔ ʘʙʝʪʦʥ). ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ 

ʣʽʢʫʚʘʥʥʷ  ʧʨʝʧʘʨʘʪʦʤ ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ ʚ ʷʩʥʘʭ, 

ʧʦʣʽʧʰʝʥʥʷ ʪʨʦʬʽʢʠ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ, ʥʦʨʤʘʣʽʟʘʮʽʷ ʚʫʛʣʝʚʦʜʥʦʛʦ, ʙʽʣʢʦʚʦʛʦ, 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʤʽʥʽʚ ʚ ʦʨʛʘʥʽʟʤʽ. ɻʣʽʢʣʘʟʠʜ, ʙʝʨʫʯʠ ʫʯʘʩʪʴ ʫ 

ʚʫʛʣʝʚʦʜʥʦʤʫ ʦʙʤʽʥʽ, ʧʦʢʨʘʱʫʻ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʻ ʨʦʟʚʠʪʢʫ ʟʘʧʘʣʴʥʦ-ʜʠʩʪʨʦʬʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʂʣʽʥʽʯʥʠʡ ʝʬʝʢʪ 

ʤʽʩʮʝʚʦʾ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʪʝʨʘʧʽʾ ʟ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʫʚ ʢʦʨʦʪʢʦʯʘʩʥʠʤ, ʪʦʜʽ 

ʷʢ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜ̔ ʘʙʝʪʦʥʫ ʪʨʠʚʘʚ ʚ 3-3,5 ʨʘʟʠ ʜʦʚʰʝ [231-233]. 

ʈʘʥʜʦʤʽʟʦʚʘʥʽ ʩʣʽʧʽ ʜʦʩʣʽʜʞʝʥʥʷ D.F. Cruz et al. (2021) ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʨʦʥʽʜʘʟʦʣʫ ʪʘ ʘʤʦʢʩʠʮʠʣʽʥʫ ʚ 

ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʢʶʨʝʪʘʞʫ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 

2 ʪʠʧʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ, ʫ ʷʢʽʡ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʣʠʰʝ 

SRP. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʚ ʛʨʫʧʽ ʭʚʦʨʠʭ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ 

ʧʨʝʧʘʨʘʪʠ, ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʨʠʤʫʚʘʣʠʩʷ ʢʨʘʱʝ ʧʨʦʪʷʛʦʤ 5 ʨʦʢʽʚ, ʥʽʞ ʫ ʪʠʭ, ʭʪʦ 

ʦʪʨʠʤʫʚʘʚ ʣʠʰʝ SRP [237]. 

ɿʘ ʜʘʥʠʤʠ K. Puri et al. (2013), ʚʚʝʜʝʥʥʷ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʽ ʢʠʰʝʥʽ 

ʧʣʘʩʪʠʥʦʢ ʟ ʭʣʦʨʛʝʢʩʠʜʠʥʦʤ (PeriochipÊ) ʷʢ ʜʦʧʦʚʥʝʥʥʷ ʜʦ SRP 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʙʘʛʘʪʦʦʙʽʮʷʶʯʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʠʤ SRP. ɿʜʦʨʦʚʘ 

ʤʽʢʨʦʬʣʦʨʘ ʟʙʝʨʽʛʘʣʘʩʷ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʽʦhʛʦ ʧʝʨʽʦʜʫ, ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʟʘʪʨʠʤʢʘ ʨʝʧʦʧʫʣʷʮʽʾ ʧʘʨʦʜʦʥʪʦʧʘʪʠʯʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ [234]. ʇʽʟʥʽʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʣʽʢʫʚʘʥʥʽ 

ʧʘʨʦʜʦʥʪʠʪʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʫ ʭʚʦʨʠʭ, ʦʙʪʷʞʝʥʠʭ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ [235, 236]. 
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ɺʠʩʥʦʚʦʢ ʟʘ ʨʦʟʜʽʣʦʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʯʠʩʣʝʥʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʜʦʚʦʜʷʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʣʽʢʫʚʘʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ, ʚ 

ʤʝʪʘʙʦʣʽʯʥʦʤʫ ʢʦʥʪʨʦʣʽ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʘ ʪʘʢʦʞ ʦʙˇʨʫʥʪʦʚʫʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʩʪʦʤʘʪʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʚ ʢʦʤʧʣʝʢʩʥʫ ʧʨʦʛʨʘʤʫ 

ʣʽʢʫʚʘʥʥʷ ʽ ʧʨʦʬʽʣʘʢʪʠʢʠ ʫʩʢʣʘʜʥʝʥʴ ʟʘ ʜʘʥʦʾ ʝʥʜʦʢʨʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ. ʇʨʦʪʝ 

ʘʥʘʣʽʟ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʚʠʷʚʠʚ ʽ ʨʷʜ ʩʢʣʘʜʥʦʱʽʚ, ʟʦʢʨʝʤʘ, ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʠʭ 

ʩʭʝʤ ʽ ʘʣʛʦʨʠʪʤʽʚ ʥʘʜʘʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʜʦʧʦʤʦʛʠ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ, 

ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ ʽ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ 

ʧʨʦʚʝʜʝʥʦʾ ʪʝʨʘʧʽʾ ʥʘ ʧʦʢʘʟʥʠʢʠ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʈʦʟʨʦʙʢʘ ʽ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʦʚʠʭ, ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʢʦʤʧʣʝʢʩʥʦʾ ʪʝʨʘʧʽʾ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʘ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʫ ʜʘʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ 

ʭʚʦʨʠʭ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʣʽʢʘʨʷʤʠ-ʩʪʦʤʘʪʦʣʦʛʘʤʠ, ʘʣʝ ʽ ʬʘʭʽʚʮʷʤʠ 

ʽʥʰʠʭ ʧʨʦʬʽʣʽʚ. 
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ʈʆɿɼɯʃ 2 

 

ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʟʘ ʧʝʨʽʦʜ ʟ 2020 ʜʦ 2023 ʨʦʢʫ ʥʘ ʙʘʟʽ ʢʘʬʝʜʨʠ 

ʭʽʨʫʨʛʽʯʥʦʾ ʩʪʦʤʘʪʦʣʦʛʽʾ, ʽʤʧʣʘʥʪʦʣʦʛʽʾ ʪʘ ʧʘʨʦʜʦʥʪʦʣʦʛʽʾ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 

ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ (ʟʘʚʽʜʫʚʘʯʢʘ ʢʘʬʝʜʨʦʶ ï ʜ. ʤ. ʥ. ʅ.ɻ. ɯʜʘʰʢʽʥʘ). ʃʘʙʦʨʘʪʦʨʥ ̔

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʙʘʟʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʤʝʜʠʢʦ-

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ (ʅɼɯ ʄɹʇ) (ʜʠʨʝʢʪʦʨ ï ʜ. ʤ. ʥ., ʧʨʦʬʝʩʦʨ ʅ. ʄ. ʆʥʫʣ) 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʫ 3 ʝʪʘʧʠ (ʜʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ). 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʦʙʩʪʝʞʝʥʥ ̫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʛʝʥʜʝʨʥʦʾ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʚʽʢʫ ʚʽʜʧʦʚʽʜʥʦ ʢʨʠʪʝʨʽʷʤ ʚʽʜʙʦʨʫ ʬʦʨʤʫʚʘʣʠʩʷ ʛʨʫʧʠ 

ʭʚʦʨʠʭ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʧʝʨʝʜ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʻʶ 

ʧʨʦʚʦʜʠʣʠʩʷ ʨʦʟʰʠʨʝʥʽ ʢʣʽʥʽʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ  ̔

ʧʦʨʽʚʥʷʣʴʥʠʡ ʤʽʞʛʨʫʧʦʚʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ 

ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʩʪʝʦʛʝʥʦʥʫ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʨʝʢʦʤʙʽʥʘʥʪʥʠʤ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʤ 

ʙʽʣʢʦʤ (rhBMP-2) ʚʠʢʦʥʘʥʦ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʦʥʦ ʚʢʣʶʯʘʣʦ ʢʣʽʥʽʯʥʫ, 

ʧʘʨʘʢʣʽʥʽʯʥʫ ʽ ʣʘʙʦʨʘʪʦʨʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʦʪʦʯʫʶʯʠʭ ʜʝʥʪʘʣʴʥʠʡ ʽʤʧʣʘʥʪʘʪ 

ʪʢʘʥʠʥ ʪʘ ʙʘʟʫʚʘʣʦʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʦʜʘʪʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʣʠ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʨʽʚʥʽʚ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ, 

ʙʘʟʦʚʠʭ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʽ ʤʦʣʝʢʫʣ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ. 

ʂʨʠʪʝʨʽʾ ʚʢʣʶʯʝʥʥʷ: ʧʘʮʽʻʥʪʠ ʚʽʢʦʤ ʚʽʜ 35 ʜʦ 50 ʨʦʢʽʚ ʟ ʚʝʨʠʬʽʢʦʚʘʥʠʤ 

ʜʽʘʛʥʦʟʦʤ çʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪè ʪʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ (ʢʦʤʧʝʥʩʦʚʘʥʠʡ ʽ 

ʩʫʙʢʦʤʧʝʥʩʦʚʘʥʠʡ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ɺʆʆɿ 1999 ʨʦʢʫ) ʪʨʠʚʘʣʽʩʪʶ ʥʝ ʤʝʥʰʝ 5 

ʨʦʢʽʚ; ʨʦʟʫʤʽʥʥʷ ʪʘ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʚʢʘʟʽʚʦʢ ʱʦʜʦ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʽ ʣʽʢʫʚʘʣʴʥʠʭ ʧʨʠʟʥʘʯʝʥʴ; ʥʘʷʚʥʽʩʪʴ ʧʠʩʴʤʦʚʦʾ ʧʽʜʪʚʝʨʜʞʝʥʦʾ ʟʛʦʜʠ ʥʘ ʫʯʘʩʪʴ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ; ʚʽʜʩʫʪʥʽʩʪʴ ʥʘ ʤʦʤʝʥʪ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʰʠʭ ʟʘʛʘʣʴʥʦʩʦʤʘʪʠʯʥʠʭ 
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ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʣʽʢʫʚʘʥʥʷ ʘʙʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ. ʋ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠʩʷ ʧʘʮʽʻʥʪʠ ʟ ʜʝʬʝʢʪʘʤʠ ʟʫʙʥʠʭ ʨʷʜʽʚ, 

ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʪʝʟʫʚʘʥʥʷ. 

ʂʨʠʪʝʨʽʷʤʠ ʚʠʢʣʶʯʝʥʥʷ ʚʚʘʞʘʣʠʩʷ: ʟʘʭʚʦʨʶʚʘʥʥʷ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ 

(ʛʽʧʝʨʢʦʨʪʠʮʠʟʤ, ʪʠʨʝʦʪʦʢʩʠʢʦʟ, ʧʦʣʽʛʣʘʥʜʫʣʷʨʥʽ ʩʠʥʜʨʦʤʠ, ʛʧ̔ʦʧʽʪʫʽʪʘʨʠʟʤ); 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤʠ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʢʘʣʴʮʽʶ; ʭʚʦʨʽ ʟ ʥʠʨʢʦʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ 

ʜʝʢʦʤʧʝʥʩʦʚʘʥʦʶ ʬʦʨʤʦʶ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ; ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ; 

ʥʘʷʚʥʽʩʪʴ ʘʫʪʦʽʤʫʥʥʠʭ ʪʘ ʘʣʝʨʛʽʯʥʠʭ ʩʪʘʥʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ 

ʨʦʟʚʠʪʢʫ ʚʪʦʨʠʥʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʚʽʜʧʦʚʽʜʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ 

ʫʢʨʘʾʥʩʴʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʪʘ ʟʛʽʜʥʦ ʟ ʧʨʠʥʮʠʧʘʤʠ 

ʙʽʦʝʪʠʢʠ, ʚʠʢʣʘʜʝʥʠʤʠ ʚ ɻʝʣʴʩʽʥʩʴʢʽʡ ʜʝʢʣʘʨʘʮʽʾ WMA çɽʪʠʯʥʽ ʧʨʠʥʮʠʧʠ 

ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʣʶʜʝʡè ʪʘ çʋʥʽʚʝʨʩʘʣʴʥʽʡ ʜʝʢʣʘʨʘʮʽʾ ʧʨʦ 

ʙʽʦʝʪʠʢʫ ʪʘ ʧʨʘʚʘ ʣʶʜʠʥʠè (UNESCO). 

 

2.1. ʂʣʽʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʬʦʨʤʦʚʘʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʛʨʫʧ 

ʭʚʦʨʠʭ 

ɼʦ ʜʦʩʣʽʜʞʝʥʥ ̫ ʟʘʣʫʯʝʥʦ 166 ʧʘʮʽʻʥʪʠ ʚʽʢʦʤ ʚʽʜ 35 ʜʦ 50 ʨʦʢʽʚ 

(ʩʝʨʝʜʥʽʡ ʚʽʢ 42,5 + 2,34 ʨʦʢʽʚ), ʚ ʪ.ʯ. 99 (59,6%) ʞʽʥʦʢ ʽ 67 (40,4%) ʯʦʣʦʚʽʢʽʚ. 

ɼʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ (96 ʧʘʮʽʻʥʪʽʚ) ʚʢʣʶʯʘʣʠ ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ 

ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ. ɼʦ ʧʝʨʦhʾ ʛʨʫʧʠ (56 

ʦʩʽʙ) ʟʘʣʫʯʝʥʽ ʭʚʦʨ ̔ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʜʦ 

ʜʨʫʛʦʾ (40 ʧʘʮʽʻʥʪʽʚ) ï ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ; 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘ ʩʪʘʪʪʶ ʪʘ ʚʽʢʦʤ ʚ ʦʙʦʭ ʛʨʫʧʘʭ ʙʫʣʦ ʧʦʨʽʚʥʷʥʠʤ. 

ɼʦ ʜʚʦʭ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ ʫʚʽʡʰʣʠ ʭʚʦʨʽ ʥʘ  ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ 

ʙʝʟ ʩʫʧʫʪʥʴʦʛʦ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ɯɯ ʪʠʧʫ ʪʦʛʦ ʞ ʚʽʢʫ, ʩʪʘʪʽ ʪʘ ʚ ʪʦʤʫ ʞ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʽ ʚ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʊʘʢ, ʧʝʨʰʫ ʨʝʬʝʨʝʥʪʥʫ ʛʨʫʧʫ (34 ʦʩʦʙʠ) ʩʢʣʘʣʠ ʧʘʮʽʻʥʪʠ, ʷʢʽ ʩʪʨʘʞʜʘʣʠ ʥʘ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʙʝʟ ʚʠʨʘʞʝʥʠʭ ʢʣʽʥʽʯʥʠʭ ʽ 
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ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʦʩʪʝʦʧʦʨʦʟʫ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ, ʜʨʫʛʫ (36 ʦʩʽʙ) ï  

ʭʚʦʨʽ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ, ʱʦ 

ʤʘʣʠ ʦʟʥʘʢʠ ʘʢʪʠʚʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʘʨʦʜʦʥʪʫ. 

ɺʝʨʠʬʽʢʘʮʽʷ ʜʽʘʛʥʦʟʫ ʧʨʦʚʦʜʠʣʘʩʴ ʚʽʜʧʦʚʽʜʥʦ ʢʨʠʪʝʨʽʷʤ, ʚʠʢʣʘʜʝʥʠʤ ʫ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ɯ.ʉ. ʄʘʱʝʥʢʦ (2003), ʅ.ʌ. ɼʘʥʠʣʝʚʩʴʢʦʛʦ ʽ   ɸ.ɺ. ɹʦʨʠʩʝʥʢʦ 

(1999) ʪʘ ʤʽʞʥʘʨʦʜʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʄʂɹ-10. ʊʠʧ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ɺʆʆɿ (1999) [273, 274, 275]. 

ʂʦʥʪʨʦʣʴʥʫ ʛʨʫʧʫ ʩʢʣʘʣʠ 19 ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʭ ʦʩʽʙ-ʚʦʣʦʥʪʝʨʽʚ ʚʢ̔ʦʤ 

ʚʽʜ 35 ʜʦ 50 ʨʦʢʽʚ (ʩʝʨʝʜʥʽʡ ʚʽʢ 41,5 ʨʦʢʫ),  ʪ.ʯ. 6 (31,6%) ʯʦʣʦʚʽʢʽʚ ʽ 13 (68,4%) 

ʞʽʥʦʢ, ʫ ʷʢʠʭ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʧʘʪʦʣʦʛʽʷ ʟʫʙʽʚ ʽ ʧʘʨʦʜʦʥʪʫ. 

ʊʘʙʣʠʮʷ 2.1 

ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʫ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʩʪʘʪʪʶ ʪʘ ʚʽʢʦʤ 

ɻʨʫʧʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ɾʽʥʢʠ (n=99) ʏʦʣʦʚʽʢʠ (n=67) ɺʽʢ 

n % n % (M Ñ m) 

1 ʦʩʥʦʚʥʘ ʛʨʫʧʘ (n=56) 39 69,6 17 30,4 42,9Ñ 3,1 

2 ʦʩʥʦʚʥʘ ʛʨʫʧʘ (n=40) 25 62,5 15 37,5 43,7Ñ3,2 

1 ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ (n=34) 19 55,9 15 44,1 42,4Ñ3,0 

2 ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ (n=36) 18 50 18 50 40,7Ñ3,4 

ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ (n=19) 13 68,4 6 36,8 42,9Ñ4,0 

 

ʗʢ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.1, ʚ ʢʦʞʥʽʡ ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ (ʢʨʽʤ ɯɯ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ) ʧʝʨʝʚʘʞʘʣʠ ʞʽʥʢʠ, ʯʘʩʪʢʘ ʷʢʠʭ 

ʩʪʘʥʦʚʠʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 59,6% ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ. 

ʉʪʫʧʽʥʴ ʪʷʞʢʦʩʪ̔ ʧʘʪʦʣʦʛʽʾ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʥʘ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ ʫ 

ʭʚʦʨʠʭ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʫʩʢʣʘʜʥʝʥʦʛʦ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ, 

ʚʠʷʚʠʚʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʚʘʞʯʠʤ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ 

ʩʫʧʫʪʥʴʦʾ ʝʥʜʦʢʨʠʥʥʦʾ ʧʘʪʦʣʦʛʽʾ (ʨʠʩ. 2.1). 
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ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʟʘ ʩʪʫʧʝʥʝʤ ʪʷʞʢʦʩʪʽ 

ʚ ʛʨʫʧʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 2.1. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ  ʚ ʮʽʡ ʢʘʪʝʛʦʨʽʾ 

ʭʚʦʨʠʭ ʥʘʡʯʘʩʪʽʰʝ ʚʠʷʚʣʷʚʩʷ 2 ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʉʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʠʤʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʭʚʦʨʠʭ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ (ʨ>0,05).  

 

ʈʠʩ. 2.1. ʈʦʟʧʦʜʽʣ ʭʚʦʨʠʭ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ (%) 

 

ʊʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʭʚʦʨʠʭ I ʛʨʫʧʠ ʥʘʡʯʘʩʪʽʰʝ (76,8% ʝʧʽʟʦʜʽʚ) 

ʚʘʨʽʶʚʘʣʘ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 2 ʜʦ 3 ʨʦʢʽʚ, ʘ ʫ ʭʚʦʨʠʭ Iɯ ʛʨʫʧʠ ï ʚʽʜ 4 ʜʦ 5 ʨʦʢʽʚ 

(45%); ʫ I ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ï ʚʽʜ 4 ʜʦ 5 ʨʦʢʽʚ (64,7%), ʫ II  ʨʝʬʝʨʝʥʪʥʽʡ ʛʨʫʧʽ ï 

ʚʽʜ 6 ʜʦ 10 ʨʦʢʽʚ (47,2%) (ʨʠʩ. 2.2). 

ʇʦʧʝʨʝʜʥʴʦ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʥʘʪʝʧʝʨ ʤʝʭʘʥʽʟʤʠ ʽ ʧʨʦʷʚʠ ʧʘʪʦʣʦʛʽʯʥʠʭ 

ʟʤʽʥ ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʧʨʠ ʮʫʢʨʦʚʦʤʫ ʜʽʘʙʝʪʽ 

ʟôʷʩʦʚʘʥʽ ʥʝʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ.  
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ɸʥʘʣʽʟʦʤ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 2.1 ʽ ʨʠʩ. 2.2,  

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʪʢʘʥʠʥʘʭ 

ʧʘʨʦʜʦʥʪʫ ʟʫʤʦʚʣʝʥʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʝʨʝʙʽʛʫ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ, ʘ 

ʾʾ ʟʨʦʩʪʘʥʥʷ ʧʦʚ'ʷʟʘʥʝ ʟ ʧʦʪʝʥʮʽʡʥʠʤ ʚʧʣʠʚʦʤ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ  

(ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʫ ʡʦʛʦ ʩʫʙʢʦʤʧʝʥʩʦʚʘʥʦʛʦ ʧʝʨʝʙʽʛʫ, ʷʢ ʧʦʢʘʟʘʥʦ ʚ 

ʧʦʜʘʣʴʰʦʤʫ). 

ɿʘʛʘʣʴʥʘ ʢʣʽʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 2.2. 

ʊʘʙʣʠʮʷ 2.2 

ʂʣʽʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ 

      ɻʨʫʧʠ 

ʦʙʩʪʝʞʫʚʘʥʠʭ 

   ʇʝʨʝʙʽʛ ʭʚʦʨʦʙʠ 
       ʉʪʫʧʽʥʴ ʢʦʤʧʝʥʩʘʮʽʾ  

                 ʎɼ 2 ʪʠʧʫ HbA1c (%) 

  (M Ñ m) 
 ʣʝʛʢʠʡ 

ʩʝʨʝʜʥʴʦʾ 

ʪʷʞʢʦʩʪʽ 

ʢʦʤʧʝʥ- 

ʩʦʚʘʥʠʡ 
ʩʫʙʢʦʤʧʝʥʩʦʚʘʥʠʡ 

I ʦʩʥʦʚʥʘ  

ʛʨʫʧʘ (n=56) 

     21 

 (37,5%) 

      35  

 (62,5%) 

     10  

 (17,9%) 
    46 (82,1%)   7,9 Ñ 1,2 

ɯɯ ʦʩʥʦʚʥʘ  

ʛʨʫʧʘ (n=40) 

     18 

  (45%) 

     22  

 (55%) 

     11  

 (27,5%) 
     29 (72,5%)   8,0 Ñ 1,2 

 

ʗʢ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.2, ʢʣʽʥʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʭʚʦʨʠʭ I ʪʘ II ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʠʤʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʤʘʣʠ. 

ʉʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʫ ʚʩʽʭ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʭʚʦʨʠʭ ʧʝʨʝʚʠʱʫʚʘʣʘ 10 ʨʦʢʽʚ. 

ʇʘʮʽʻʥʪʠ ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʜʽʻʪʠ, ʘ ʚ ʷʢʦʩʪʽ ʟʘʩʦʙʫ 

ʤʦʥʦʪʝʨʘʧʽʾ ʦʪʨʠʤʫʚʘʣʠ ʚ ʦʩʥʦʚʥʦʤʫ ʜʽʘʙʝʪʦʥ (79,4%), ʨʽʜʰʝ ï ʤʝʪʬʦʨʤʽʥ 

(20,6%).  

ʋ ʙʽʣʴʰʦʩʪʽ ʦʙʩʪʝʞʫʚʘʥʠʭ I ʽ II ʦʩʥʦʚʥʦʾ ʛʨʫʧ ʷʢ ʩʫʧʫʪʥ ̫ʧʘʪʦʣʦʛʽ ̫ʟ 

ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ ʚʠʷʚʣʷʣʘʩʷ ʘʨʪʝʨʽʘʣʴʥʘ ʛʽʧʝʨʪʝʥʟʽʷ 1-ʛʦ (47,05% ʝʧʽʟʦʜʽʚ) 
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 ̔2-ʛʦ ʩʪʫʧʝʥʷ (52,05% ʚʠʧʘʜʢʽʚ). ɺʢʘʟʽʚʦʢ ʥʘ ʽʥʰʽ ʫʩʢʣʘʜʥʝʥʥʷ ʚ ʘʥʘʤʥʝʟʽ ʥʝ 

ʚʽʜʟʥʘʯʘʣʦʩʷ. 

 

2.2 ʂʣʽʥʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʋ ʚʩʽʭ ʭʚʦʨʠʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʪʘ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ, ʟʘʣʫʯʝʥʠʭ ʜʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʦʜʠʣʦʩʷ ʨʦʟʰʠʨʝʥʝ ʢʣʽʥʽʯʥʝ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʝ ʣʘʙʦʨʘʪʦʨʥʝ 

ʦʙʩʪʝʞʝʥʥʷ ʚ ʜʝʥʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʫ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ï ʯʝʨʝʟ 1 ʤʽʩʷʮʴ 

ʪʘ ʚ ʦʢʨʝʤʽ ʪʝʨʤʽʥʠ (ʯʝʨʝʟ 6, 12 ʤʽʩʷʮʽʚ ʽ ʙʽʣʴʰʝ) ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʾ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ.  

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ 

ʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʣʠ ʟʙʽʨ ʩʢʘʨʛ, ʘʥʘʤʥʝʟʫ, ʚʠʟʥʘʯʝʥʥʷ 

ʘʣʝʨʛʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ, ʚʽʟʫʘʣʴʥʫ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʪʢʘʥʠʥ 

ʷʩʝʥ (ʚʠʨʘʟʥʽʩʪʴ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ, ʥʘʙʨʷʢʣʦʩʪʽ, ʛʽʧʝʨʝʤʽʾ, ʥʘʷʚʥʽʩʪʴ ʚʽʜʯʫʪʪʷ 

ʜʠʩʢʦʤʬʦʨʪʫ ʧʨʠ ʞʫʚʘʥʥʽ). ɺ ʜʽʣʷʥʮʽ ʢʦʞʥʦʛʦ ʟʫʙʘ ʚʠʢʦʥʫʚʘʣʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʛʣʠʙʠʥʠ ʧʘʨʦʜʦʥʪʘʣʴʥʦʾ ʢʠʰʝʥʽ ʽ ʚʠʟʥʘʯʘʣʠ ʨʽʚʝʥʴ ʨʝʮʝʩʽʾ ʷʩʝʥ [276, 277]. 

ʉʪʘʥʜʘʨʪʥʽ ʩʭʝʤʠ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʚʢʣʶʯʘʣʠ: 

- ʦʮʽʥʢʫ ʩʪʘʥʫ ʥʘʷʚʥʠʭ ʟʫʙʽʚ ʽ ʟʫʙʥʠʭ ʨʷʜʽʚ (ʩʪʘʥ ʧʘʨʦʜʦʥʪʫ, ʨʫʭʣʠʚʽʩʪʴ 

ʥʘʷʚʥʠʭ ʟʫʙʽʚ, ʚʠʜ ʧʨʠʢʫʩʫ, ʪʠʧ ʞʫʚʘʥʥʷ); 

- ʚʽʟʫʘʣʴʥʠʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ (ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ) ʢʦʥʪʨʦʣʴ ʛʽʛʽʻʥʠ; 

- ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ ʰʣʷʭʦʤ 

ʧʘʣɹʧʘʮʽʾ; 

- ʦʮʽʥʢʫ ʤʽʞʘʣʴʚʝʦʣʷʨʥʦʾ ʚʽʜʩʪʘʥʽ ʚ ʦʙʣʘʩʪʽ ʚʽʜʩʫʪʥʽʭ ʟʫʙʽʚ; 

- ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʟʫʙʘʤʠ ʽ ʘʣʴʚʝʦʣʷʨʥʠʤ ʚʽʜʨʦʩʪʢʦʤ ʱʝʣʝʧʠ 

ʘʥʪʘʛʦʥʽʩʪʘ, ʡʦʛʦ ʜʦʩʪʘʪʥʦʩʪʽ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʪʝʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ; 

- ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚ ʦʢʣʶʜʘʪʦʨʽ ʘʙʦ ʾʭ ʮʠʬʨʦʚʝ 

ʩʢʘʥʫʚʘʥʥʷ ʚ ʧʦʣʦʞʝʥʥʽ ʮʝʥʪʨʘʣʴʥʦʾ ʦʢʣʶʟʽʾ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʨʦʟʤʽʨʽʚ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʜʽʣʽʚ ʱʝʣʝʧ, 

ʤʽʞʘʣʴʚʝʦʣʷʨʥʦʾ ʚʽʜʩʪʘʥʽ, ʪʠʧʫ ʧʨʠʢʫʩʫ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʙ'ʻʢʪʠʚʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʢʘʥʠʥ 

ʧʘʨʦʜʦʥʪʫ ʧʨʦʚʦʜʠʣʠ ʡʦʛʦ ʦʮʽʥʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʣʽʥʽʯʥʠʭ ʽʥʜʝʢʩʽʚ. 
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ɯʥʜʝʢʩ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ Green 

V.C., J.K. Vermilion (1964) (ʩʧʨʦʱʝʥʠʡ ʽʥʜʝʢʩ OHI-S, Oral Hygiene Indices 

Simplified) [278]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʽʥʜʝʢʩʫ ʦʙʩʪʝʞʫʚʘʣʠ 6 ʟʫʙʽʚ: 1.6, 1.1, 2.6, 3.1 

(ʚʝʩʪʠʙʫʣʷʨʥʽ ʧʦʚʝʨʭʥʽ) ʪʘ 3.6, 4.6 (ʷʟʠʯʥʽ ʧʦʚʝʨʭʥʽ). 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʚʠʨʘʞʝʥʦʩʪʽ ʟʫʙʥʦʛʦ ʥʘʣʴʦʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʥʘʩʪʫʧʥʽ ʢʦʜʠ ʪʘ ʢʨʠʪʝʨʽʾ: 

ï 0 ʙʘʣʽʚ:  ʟʫʙʥʠʡ ʥʘʣʽʪ ʥʝ ʚʠʷʚʣʝʥʦ;  

ï 1 ʙʘʣ:  ʤ'ʷʢʠʡ ʟʫʙʥʠʡ ʥʘʣʽʪ, ʱʦ ʧʦʢʨʠʚʘʻ ʥʝ ʙʽʣʴʰʝ 1/3 ʧʦʚʝʨʭʥʽ 

ʢʦʨʦʥʢʠ ʟʫʙʘ, ʘʙʦ ʥʘʷʚʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʣʴʦʨʦʚʠʭ ʚʽʜʢʣʘʜʝʥʴ 

(ʟʝʣʝʥʠʭ, ʢʦʨʠʯʥʝʚʠʭ ʪʦʱʦ);  

ï 2 ʙʘʣʠ:  ʤ'ʷʢʠʡ ʟʫʙʥʠʡ ʥʘʣʽʪ, ʱʦ ʧʦʢʨʠʚʘʻ ʙʽʣʴʰʝ 1/3, ʘʣʝ ʤʝʥʰʝ 2/3 

ʧʦʚʝʨʭʥʽ ʟʫʙʘ;  

ï 3 ʙʘʣʠ: ʤ'ʷʢʠʡ ʟʫʙʥʠʡ ʥʘʣʽʪ, ʱʦ ʧʦʢʨʠʚʘʻ ʙʽʣʴʰ 2/3 ʧʦʚʝʨʭʥʽ ʟʫʙʘ. 

ɯʥʜʝʢʩ ʚʠʟʥʘʯʘʣʠ ʩʢʣʘʜʘʥʥʷʤ ʢʦʜʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʥʘʣʴʦʪʫ. 

ɻʽʛʽʻʥʽʯʥʠʡ ʩʪʘʥ ʦʮʽʥʶʚʘʚʩʷ ʷʢ ʜʦʙʨʠʡ ʧʨʠ ʟʥʘʯʝʥʥʽ ʽʥʜʝʢʩʫ 0-0,1; ʩʝʨʝʜʥʽʡ ï 

ʧʨʠ 0,1-1,2; ʧʦʛʘʥʠʡ ï ʧʨʠ 1,3 ʽ ʙʽʣʴʰʝ. 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʫʙʥʦʛʦ ʥʘʣʴʦʪʫ: 0,0-0,6 ʙʘʣʠ ï ʭʦʨʦʰʠʡ; 0,7-1,8 

ʙʘʣ̔ʚ ï ʟʘʜʦʚʽʣʴʥʠʡ; 1,9-3,0 ʙʘʣʠ ï ʧʦʛʘʥʠʡ.  

ɺʠʷʚʣʝʥʥʷ ʥʘʜ- ʽ ʧʽʜ'ʷʩʝʥʥʦʛʦ ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʟʦʥʜʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʘʩʪʫʧʥʠʭ ʢʦʜ̔ʚ ʽ 

ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ: 

0 ʙʘʣʽʚ ï ʟʫʙʥʠʡ ʢʘʤʽʥʴ ʥʝ ʚʠʷʚʣʝʥʠʡ;  

ï 1 ʙʘʣ:  ʥʘʜôʷʩʝʥʥʠʡ ʟʫʙʥʠʡ ʢʘʤʽʥʴ ʧʦʢʨʠʚʘʻ ʥʝ ʙʽʣʴʰʝ 1/3 ʧʦʚʝʨʭʥʽ 

ʟʫʙʘ;  

ï 2 ʙʘʣʠ:  ʥʘʜôʷʩʝʥʥʠʡ ʟʫʙʥʠʡ ʢʘʤʽʥʴ ʧʦʢʨʠʚʘʻ ʙʽʣʴʰʝ 1/3, ʘʣʝ ʤʝʥʰʝ 

2/3 ʧʦʚʝʨʭʥʽ ʟʫʙʘ, ʘʙʦ ʥʘʷʚʥʽ ʦʢʨʝʤ ̔ ʚʽʜʢʣʘʜʝʥʥ ̫ ʧʽʜ'ʷʩʝʥʥʦʛʦ ʢʘʤʝʥʶ ʚ 

ʧʨʠʰʠʡʢʦʚʽʡ ʜʽʣʷʥʮʽ ʟʫʙʘ;  
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ï 3 ʙʘʣʠ:  ʥʘʜôʷʩʝʥʥʠʡ ʟʫʙʥʠʡ ʢʘʤʽʥʴ ʧʦʢʨʠʚʘʻ ʙʽʣʴʰ 2/3 ʧʦʚʝʨʭʥʽ 

ʟʫʙʘ, ʘʙʦ ʥʘʷʚʥʽ ʟʥʘʯʥʽ ʚʽʜʢʣʘʜʝʥʥʷ ʧʽʜ'ʷʩʝʥʥʦʛʦ ʢʘʤʝʥʶ ʥʘʚʢʦʣʦ ʧʨʠʰʠʡʢʦʚʦʾ 

ʜʽʣʷʥʢʠ ʟʫʙʘ. 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʬʦʨʤʫʣʦʶ ɯɻ = Ɇʉ/n, ʜʝ Ɇʉ ï ʩʫʤʘ 

ʦʮʽʥʦʢ ʦʯʠʱʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʫʙʽʚ, n ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʪʝʩʪʫʚʘʥʥʽ. 

ɻʽʛʽʻʥʽʯʥʠʡ ʩʪʘʥ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʦʮʽʥʶʚʘʣʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: 

0,0-1,2 ï ʭʦʨʦʰʠʡ; 1,3-3,0 ï ʟʘʜʦʚʽʣʴʥʠʡ; 3,1-6,0 ï ʧʦʛʘʥʠʡ. ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 

2,5-3,0 ʧʦʟʠʮʽʦʥʫʚʘʣʠ ʷʢ ʧʦʛʘʥʘ ʛʽʛʽʻʥʘ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. 

ɼʣʷ ʦʮʽʥʢʠ ʚʠʨʘʞʝʥʦʩʪʽ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʚ ʦʙʣʘʩʪʽ ʟʫʙʦʷʩʝʥʝʚʦʛʦ 

ʩʦʩʦʯʢʘ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʽʥʜʝʢʩ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʧʦʰʠʨʝʥʦʩʪʽ ʟʘʧʘʣʝʥʥʷ ʚ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʘ ʟʘ ʩʪʫʧʝʥʝʤ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ (H. Muhlemann, J. Cowell 

1975) (SBI) [277, 278]: 

ï 1 ʩʪʫʧʽʥʴ: ʦʜʠʥʠʯʥʘ ʪʦʯʢʦʚʘ ʢʨʦʚʦʪʝʯʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʝ ʨʘʥʽʰʝ ʥʽʞ 

ʯʝʨʝʟ 30 ʩʝʢʫʥʜ ʧʽʩʣʷ ʟʦʥʜʫʚʘʥʥʷ; 

ï 2 ʩʪʫʧʽʥʴ: ʣʽʥʽʡʥʦ-ʪʦʯʢʦʚʘ ʢʨʦʚʦʪʝʯʘ ʧʦ ʢʨʘʶ ʚʝʨʰʠʥʠ, ʚʠʥʠʢʘʻ ʯʝʨʝʟ 

30 ʩʝʢʫʥʜ ʧʽʩʣʷ ʟʦʥʜʫʚʘʥʥʷ; 

ï 3 ʩʪʫʧʽʥʴ: ʧʦʤʽʨʥʘ ʢʨʦʚʦʪʝʯʘ ʟ ʤʽʞʟʫʙʥʦʛʦ ʩʦʩʦʯʢʘ (ʫ ʚʠʛʣʷʜʽ 

ʪʨʠʢʫʪʥʠʢʘ), ʚʠʥʠʢʘʻ ʯʝʨʝʟ 30 ʩʝʢʫʥʜ ʧʽʩʣʷ ʟʦʥʜʫʚʘʥʥʷ; 

ï 4 ʩʪʫʧʽʥʴ: ʧʨʦʬʫʟʥʘ ʢʨʦʚʦʪʝʯʘ, ʚʠʥʠʢʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ 

ʟʦʥʜʫʚʘʥʥʷ. 

ʉʪʫʧʽʥʴ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʚ ʪʢʘʥʠʥʘʭ 

ʧʘʨʦʜʦʥʪʫ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʘʧʽʣʷʨʥʦ-ʤʘʨʛʽʥʘʣʴʥʦ-

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʽʥʜʝʢʩʫ (PMA) ʧʦ E. Schour, J. Massler (1945) ʚ ʤʦʜʠʬʽʢʘʮʽʾ C. 

Parma (1960). ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʣʝʥʥʷ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʷʩʝʥ: 

ʚ ʦʙʣʘʩʪʽ ʤʽʞʟʫʙʥʠʭ ʩʦʩʦʯʢʽʚ (ʈ), ʢʨʘʡʦʚʠʭ (ʄ) ʽ ʘʣʴʚʝʦʣʷʨʥʠʭ (ɸ) ʷʩʝʥ [277, 

278]. 

ʆʮʽʥʦʯʥʽ ʢʨʠʪʝʨʽʾ ʽʥʜʝʢʩʫ PMA: 30% ʽ ʤʝʥʰʝ ï ʣʝʛʢʠʡ ʩʪʫʧʽʥʴ 

ʟʘʧʘʣʝʥʥʷ; 31-60% ï ʟʘʧʘʣʴʥʘ ʨʝʘʢʮʽʷ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ; 61% ʪʘ 

ʙʽʣʴʰʝ ï ʚʘʞʢʠʡ ʩʪʫʧʽʥʴ ʟʘʧʘʣʝʥʥʷ. 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʚʠʨʘʞʝʥʦʩʪʽ ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʠʭ 

ʟʤʽʥ ʚ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʧʘʨʦʜʦʥʪʘʣʴʥʠʤ ʽʥʜʝʢʩʦʤ (ʇɯ) ʟʘ ɸ. 

Russel (1956), ʷʢʠʡ ʚʠʟʥʘʯʘʣʠ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʙʠ ʐʠʣʣʝʨʘ-ʇʠʩʘʨʝʚʘ, 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʚ ʷʢʦʩʪʽ ʙʘʨʚʥʠʢʘ ʨʦʟʯʠʥ ʃʶʛʦʣʷ. ʉʪʘʥ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ 

ʦʮʽʥʶʚʘʣʠ ʟʘ ʰʢʘʣʦʶ ʚʽʜ 0 ʜʦ 8 ʙʘʣʽʚ [278]: 

ï 0 ʙʘʣʽʚ: ʚʽʜʩʫʪʥʽ ʦʟʥʘʢʠ ʟʘʧʘʣʝʥʥʷ, ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʙʝʟ ʟʤʽʥ; 

ï 1 ʙʘʣ: ʣʝʛʢʝ ʟʘʧʘʣʝʥʥʷ ʷʩʝʥ, ʷʢʝ ʥʝ ʧʦʚʥʽʩʪʶ ʦʪʦʯʫʻ ʟʫʙ, 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʙʝʟ ʟʤʽʥ; 

ï 2 ʙʘʣʠ: ʛʽʥʛʽʚʽʪ ʥʘʚʢʦʣʦ ʰʠʡʢʠ ʟʫʙʘ, ʘʣʝ ʟʫʙʦʷʩʝʥʝʚʽ ʟ'ʻʜʥʘʥʥʷ ʥʝ 

ʧʦʨʫʰʝʥʦ, ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʙʝʟ ʟʤʽʥ; 

ï 4 ʙʘʣʠ: ʧʘʨʦʜʦʥʪʘʣʴʥʘ ʢʠʰʝʥʷ, ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʽ ï ʨʝʟʦʨʙʮʽʷ ʚʝʨʰʠʥ 

ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ; 

ï 6 ʙʘʣʽʚ: ʧʘʨʦʜʦʥʪʘʣʴʥʘ ʢʠʰʝʥʷ, ʞʫʚʘʣʴʥʘ ʬʫʥʢʮʽʷ ʥʝ ʧʦʨʫʰʝʥʘ, ʟʫʙ 

ʥʝ ʟʤʽʱʝʥʠʡ, ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʟʦʨʙʮʽʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʤʽʞʘʣʴʚʝʦʣʷʨʥʦʾ ʧʝʨʝʛʦʨʦʜʢʠ ʜʦ İ ʜʦʚʞʠʥʠ ʢʦʨʝʥʷ; 

ï 8 ʙʘʣʽʚ: ʜʝʩʪʨʫʢʮʽʷ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʽʟ ʚʪʨʘʪʦʶ ʞʫʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ, 

ʟʫʙ ʨʫʭʦʤʠʡ, ʤʦʞʝ ʙʫʪʠ ʟʤʽʱʝʥʠʡ, ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʝʟʦʨʙʮʽʷ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʤʽʞʘʣʴʚʝʦʣʷʨʥʦʾ ʧʝʨʝʛʦʨʦʜʢʠ ʙʽʣʴʰʝ İ ʜʦʚʞʠʥʠ ʢʦʨʝʥʷ, 

ʢʽʩʪʢʦʚʘ ʢʠʰʝʥʷ.  

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: PI = ʩʫʤʘ ʙʘʣʽʚ ʥʘʚʢʦʣʦ 

ʚʩʽʭ ʟʫʙʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ/ʢʽʣʴʢʽʩʪʴ ʟʫʙʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ. ɺʝʣʠʯʠʥʘ 

ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʚʢʘʟʫʻ ʥʘ ʚʘʞʢʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʨʦʜʦʥʪʫ.  

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʽʥʜʝʢʩʫ: 

ǒ ʚʽʜ 0 ʜʦ 0,2 ï ʥʦʨʤʘ; 

ǒ ʚʽʜ 0,3 ʜʦ 0,9 ï ʧʦʯʘʪʢʦʚʠʡ ʩʪʫʧʽʥʴ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʛʽʥʛʽʚʽʪ); 

ǒ ʚʽʜ 1,0 ʜʦ 1,9 ï ʣʝʛʢʠʡ ʩʪʫʧʽʥʴ ʧʘʪʦʣʦʛʽʾ ʧʘʨʦʜʦʥʪʫ; 

ǒ ʚʽʜ 2,0 ʜʦ 4,9 ï ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʧʘʪʦʣʦʛʽʾ ʧʘʨʦʜʦʥʪʫ; 

ǒ ʚʽʜ 5,0 ʜʦ 8,0 ï ʚʘʞʢʠʡ ʩʪʫʧʽʥʴ ʧʘʪʦʣʦʛʽʾ ʧʘʨʦʜʦʥʪʫ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ, ʥʘʷʚʥʦʩʪʽ 

ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ, ʨʫʭʣʠʚʦʩʪʽ ʟʫʙʽʚ, ʨʝʮʝʩʽʾ ʷʩʝʥ, ʥʘʷʚʥʦʩʪ̔ ʟʫʙʥʠʭ ʚʽʜʢʣʘʜʝʥʴ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʩʠʩʪʝʤʘ "FLORIDA PROBE". ʂʦʤʧ'ʶʪʝʨʥʘ ʦʙʨʦʙʢʘ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷʤ, ʚʽʟʫʘʣʽʟʫʚʘʣʘʩʷ ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʘ 

ʫ ʚʠʛʣʷʜʽ ʧʘʨʦʜʦʥʪʦʛʨʘʤʤ (ʨʠʩ. 2.3).   

 

ʈʠʩ. 2.3. ɻʨʘʬʽʯʥʘ ʧʘʨʦʜʦʥʪʘʣʴʥʘ ʢʘʨʪʘ 

ʅʘʡʛʣʠʙʘh ʢʠʰʝʥʷ ʥʘ ʪʽʡ ʘʙʦ ʽʥʰʽʡ ʧʦʚʝʨʭʥʽ ʚʠʟʥʘʯʘʣʘ ʪʷʞʢʽʩʪʴ 

ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ. ʆʨʪʦʧʘʥʪʦʤʦʛʨʘʬʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ 

ʤʝʪʦʶ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʷʞʢʦʩʪʽ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʚ ʘʣʴʚʝʦʣʷʨʥʠʭ 

ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʚʠʷʚʣʝʥʥʷ 

ʦʩʝʨʝʜʢʽʚ ʦʩʪʝʦʧʦʨʦʟʫ ʪʘ ʥʘʷʚʥʦʩʪʽ ʦʩʝʨʝʜʢʽʚ ʭʨʦʥʽʯʥʦʾ ʦʜʦʥʪʦʛʝʥʥʦʾ ʽʥʬʝʢʮʽʾ.  

ʆʨʪʦʧʘʥʪʦʤʦʛʨʘʬʽʷ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʧʘʨʘʪʫ Planmeca PRO ONE (ʌʽʥʣʷʥʜʽʷ). ɼʝʥʪʘʣʴʥʘ ʦʙ'ʻʤʥʘ 

ʢʦʤʧ'ʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʤʫʣʴʪʠʧʣʘʥʘʨʥʽ 
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ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʚʠʤʽʨʶʚʘʪʠ ʣʽʥʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʯʘʩʪʠʥ ʣʠʮʴʦʚʦʛʦ ʯʝʨʝʧʘ ʽ 

ʱʣ̔ʴʥʦʩʪʽ ʪʢʘʥʠʥ ʚ ʦʜʠʥʠʮʷʭ ʍʘʫʥʩʬʽʣʜʘ [279], ʚʠʢʦʥʫʚʘʣʘʩʴ ʥʘ ʘʧʘʨʘʪʽ 

çPlanmeca PRO MAX 3Dè (ʌʽʥʣʷʥʜʽʷ).  

ʄʦʜʝʣʶʚʘʥʥʷ, ʦʙʨʦʙʢʘ ʽ ʘʥʘʣʽʟ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʨʠʚʠʤʽʨʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ ʧʨʦʚʦʜʠʣʠʩʷ ʰʣʷʭʦʤ ʽʤʧʦʨʪʫʚʘʥʥʷ ʫ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

Planmeca Romexis Viewer 5.1.0.R. ʋ ʙʘʟʦʚʦʤʫ ʽʥʪʝʨʬʝʡʩʽ ʥʘ ʧʘʥʦʨʘʤʥʦʤʫ 

ʬʦʨʤʘʪʽ ʦʩʴʦʚʦʶ ʣʽʥʽʻʶ ʚʠʜʽʣʷʣʘʩʷ ʜʦʩʣʽʜʞʫʚʘʥʘ ʦʙʣʘʩʪʴ, ʧʽʩʣʷ ʯʦʛʦ 

ʧʨʦʚʦʜʠʚʩʷ ʘʚʪʦʤʘʪʠʯʥʠʡ ʦʙ'ʻʤʥʠʡ ʨʝʥʜʝʨʠʥʛ ʫ ʧʣʦʱʠʥʥʦʤʫ ʬʦʨʤʘʪʽ 

(ʘʢʩʽʘʣʴʥʘ, ʢʦʨʦʥʘʨʥʘ, ʩʘʛʪ̔ʘʣʴʥʘ ʧʨʦʝʢʮʽʾ, 3D ʚʽʢʥʦ) (ʨʠʩ. 2.4, 2.5, 2.6). 

 

 

ʈʠʩ. 2.4. ɺʽʢʥʦ ʧʨʦʛʨʘʤʠ-ʧʝʨʝʛʣʷʜʘʯʘ Planmeca Romexis. ʇʨʦʝʢʮʽʾ: ʘ ï 

ʢʦʨʦʥʘʨʥʘ, ʙ ï ʘʢʩʽʘʣʴʥʘ, ʚ ï ʩʘʛʽʪʘʣʴʥʘ, ʛ ï ʢʨʦʩ-ʩʝʢʮʽʡʥʝ 3D ʚʽʢʥʦ. 
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ʈʠʩ. 2.5. ɸ ï ʘʢʩʽʘʣʴʥʘ ʧʨʦʝʢʮʽʷ ʟ ʥʘʧʨʷʤʥʠʤʠ ʣʽʥʽʷʤʠ ʽ ʨʘʤʢʦʶ 

ʚʠʙʦʨʫ ʪʦʚʱʠʥʠ ʟʨʽʟʫ ʟʦʥʠ 

 

                                                                

ʈʠʩ. 2.6. ʆʪʨʠʤʘʥʘ ʢʦʨʦʥʘʨʥʘ 3D ʢʨʦʩ-ʩʝʢʮʽʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʦʙʣʘʩʪʽ 
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ʌʫʥʢʮʽʷ ʚʠʙʦʨʫ ʪʦʚʱʠʥʠ ʚʠʜʽʣʝʥʦʛʦ ʰʘʨʫ ʜʦʟʚʦʣʷʣʘ ʩʝʛʤʝʥʪʫʚʘʪʠ 

ʟʦʥʫ ʽʥʪʝʨʝʩʫ ʽʟ ʟʘʛʘʣʴʥʦʛʦ ʦʙ'ʻʤʫ, ʦʮʽʥʠʪʠ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʘ ʚ ʢʨʦʩ-ʩʝʢʮʽʡʥʦʤʫ ʚʽʢʥʽ ï ʜʝʪʘʣʽʟʫʚʘʪʠ ʤʽʢʨʦʘʨʭʽʪʝʢʪʦʥʢ̔ʫ ʟ 

ʦʮʽʥʢʦʶ ʩʪʘʥʫ ʛʫʙʯʘʪʦʾ ʪʘ ʢʦʨʪʠʢʘʣʴʥʦʾ ʢʽʩʪʢʠ. 

 

2.3 ʃʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʽ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ ʤʝʜʠʯʥʦʛʦ ʮʝʥʪʨʫ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ ʥʘ ʙʘʟʽ ʢʣʽʥʽʢʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ çʃʽʢʫʚʘʣʴʥʦ-

ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʮʝʥʪʨ ʊʆɺ çɸʧʪʝʢʠ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾè, ʷʢ̔ ʘʪʝʩʪʦʚʘʥʽ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʫ ʩʬʝʨʽ ʧʦʰʠʨʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʥʘʛʣʷʜʫ (ʩʚʽʜʦʮʪʚʦ 

ʧʨʦ ʘʪʝʩʪʘʮʽʶ ʇʏ 07-0/1781-2015, ʯʠʥʥʝ ʚʽʜ 07.09.2015 ʜʦ 07.09.2020, 

ʤ. ɼʥʽʧʨʦ). 

ʃʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ ʢʣʽʥʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ ʽ 

ʩʝʯʽ, ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʢʣʽʥʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʽ ʢʽʩʪʢʦʚʦʾ 

ʨʝʟʦʨʙʮʽʾ. ɺ ʷʢʦʩʪʽ ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ (ʽʥʜʠʢʘʪʦʨʽʚ 

ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʙʣʘʩʪʽʚ) ʜʦʩʣʽʜʞʫʚʘʣʠ ʘʢʪʠʚʥʽʩʪʴ ʽʟʦʬʝʨʤʝʥʪʫ ʢʽʩʪʢʦʚʦʾ 

ʬʨʘʢʮʽʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ BAP ʪʘ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ [266, 267, 

268]. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʨʦʮʝʩʽʚ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚʠʟʥʘʯʘʣʠ ʨʽʚʥʽ 

ʪʘʨʪʨʘʪ-ʨʝʟʠʩʪʝʥʪʥʦʾ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ ʽ ʉ-ʢʽʥʮʝʚʠʭ ʪʽʣʦʧʝʧʪʠʜʽʚ ʢʦʣʘʛʝʥʫ I 

ʪʠʧʫ (ɓ˖CTx)  (ɓ-Cl-ɓ-Cross Laps). 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ N-ʦʩʪʝʦʢʘʣʴʮʠʥʫ (N-OK - BGLAP), ʪʘʢ ʟʚʘʥʦʛʦ 

ʢʽʩʪʢʦʚʦʛʦ ʛʣʫʪʘʤʽʥʦʚʦʛʦ ʙʽʣʢʘ ï BGP, ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʽʤʫʥʦʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ (ɯʍʃɸ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʫʥʦʭʽʤʽʯʥʦʛʦ 

ʝʣʝʢʪʨʦʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ COBAS e 411 (Roche 

Diagnostics GmbH). ʈʝʬʝʨʝʥʪʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʙʦʭ ʪʝʩʪʽʚ 3,1 - 13,7 ʥʛ/ʤʣ; ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʦʜʥʦʛʦ ʪʝʩʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 25 ʤʢʣ ʦʙʨʦʙʣʝʥʦʾ ʛʝʧʘʨʠʥʦʤ 

ʧʣʘʟʤʠ ʢʨʦʚʽ. ɿʘʙʽʨ ʩʠʨʦʚʘʪʢʠ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

https://spravochnik.synevo.ua/ru/Panelcaandpmetabolism/crosslaps.html
https://spravochnik.synevo.ua/ru/Panelcaandpmetabolism/crosslaps.html
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ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʙʽʨʦʢ ʜʣʷ ʟʨʘʟʢʽʚ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʙʽʨʦʢ ʟ 

ʥʘʧʦʚʥʶʚʘʯʘʤʠ-ʘʥʪʠʢʦʘʛʫʣʷʥʪʘʤʠ Li -ʛʝʧʘʨʠʥʦʤ ʯʠ ʂ3 ɽɼʊɸ.  

ɺʠʟʥʘʯʝʥʥʷ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʽʟʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ ʨʝʘʛʝʥʪʽʚ 

çMetre Bar ElA kitè ʬʽʨʤʠ Quidel Corporation, CrossLaps Elisa ʘʙʦ Nordic 

Bioscience Diagnostic A/S ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʷʤ. 

ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ ʽʟʦʬʝʨʤʝʥʪʫ ʢʽʩʪʢʦʚʦʾ ʬʨʘʢʮʽʾ ʣʫʞʥʦʾ 

ʬʦʩʬʘʪʘʟʠ (BAP), ʩʦʨʙʦʚʘʥ ̔ʫ ʢʣʽʪʠʥʢʘʭ ʧʣʘʥʰʝʪʘ, ʟʘʭʦʧʣʶʶʪʴ ʘʥʪʠʪʽʣʘ ʟʽ 

ʟʨʘʟʢʘ. ʌʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʜʝʪʝʢʪʫʻʪʴʩʷ ʚ 

ʩʫʙʩʪʨʘʪʥʽʡ ʨʝʘʢʮʽʾ ʟ ʧʘʨʘʥʽʪʨʦʬʝʥʽʣʬʦʩʬʘʪʦʤ (pNpp). ʈʝʘʛʝʥʪʠ, ʱʦ ʚʭʦʜʷʪʴ ʚ 

ʩʢʣʘʜ ʥʘʙʦʨʫ: ʪʘʙʣʝʪʢʘ ʩʫʙʩʪʨʘʪʫ, ʩʪʘʥʜʘʨʪʠ BAP A-F, ʢʦʥʪʨʦʣʴ 

(ʥʠʟʴʢʠʡ/ʚʠʩʦʢʠʡ), ʨʦʙʦʯʠʡ ʙʫʬʝʨ, ʩʫʙʩʪʨʘʪʥʠʡ ʨʦʟʯʠʥ, ʩʪʦʧ-ʨʦʟʯʠʥ, 

ʢʦʥʮʝʥʪʨʘʪ ʧʨʦʤʠʚʥʦʛʦ ʙʫʬʝʨʘ 10-ʢʨʘʪʥʠʡ. ɿʨʘʟʢʠ ʢʨʦʚʽ ʦʪʨʠʤʫʚʘʣʠ ʰʣʷʭʦʤ 

ʩʪʘʥʜʘʨʪʥʦʾ ʚʝʥʝʧʫʥʢʮʽʾ.  

ʂʦʥʮʝʥʪʨʘʮʽʶ ʤʘʨʢʝʨʘ ʢʽʩʪʢʦʚʦʾ ʨʝʟʦʨʙʮʽʾ ʉ-ʢʽʥʮʝʚʠʭ ʪʽʣʦʧʝʧʪʠʜʚ̔ 

(ɓ̟CTx - ɓ-crosslaps) ʚʠʷʚʣʷʣʠ ʤʝʪʦʜʦʤ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʨʮʽʡʥʦʾ ʪʝʩʪ-ʩʠʩʪʝʤʠ Serrum CrossLaps Ê. ʊʝʩʪ-ʩʠʩʪʝʤʘ 

Serrum CrossLaps Ê ELISA ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʚʦʭ 

ʚʠʩʦʢʦʩʧʝʮʠʬʽʯʥʠʭ ʤʦʥʦʢʣʦʥʘʣʴʥʠʭ ʘʥʪʠʪʽʣ ʜʦ ʘʤʽʥʦʢʠʩʣʦʪʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

EKAHD-ɓ-GGR, ʜʝ ʟʘʣʠʰʦʢ ʘʩʧʘʨʘʛʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ɓ-ʽʟʦʤʝʨʦʚʘʥʠʡ. ɼʣʷ 

ʦʪʨʠʤʘʥʥʷ ʩʧʝʮʠʬʽʯʥʦʛʦ ʩʠʛʥʘʣʫ ʚ ʩʠʩʪʝʤʽ Serrum CrossLapsÊ ELISA ʜʚʘ 

ʣʘʥʮʶʛʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʭʨʝʩʥʦ ʧʦʚ'ʷʟʘʥʽ. ʉʪʘʥʜʘʨʪʠ, ʢʦʥʪʨʦʣʴ ʽ ʟʨʘʟʢʠ 

ʚʥʦʩʠʣʠ ʫ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʽʨʢʠ, ʚʢʨʠʪʽ ʩʪʨʝʧʪʘʚʠʜʠʥʦʤ, ʧʽʩʣʷ ʯʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʤʽʰ ʙʽʦʪʠʥʽʣʴʦʚʘʥʠʭ ʘʥʪʠʪʽʣ ʽ ʘʥʪʠʪʽʣ, ʢʦʥ'ʶʛʦʚʘʥʠʭ ʟ 

ʧʝʨʦʢʩʠʜʘʟʦʶ. ɯʥʢʫʙʘʮʽʶ ʧʣʘʰʦʢ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʧʦʪʽʤ 

ʢʣʽʪʠʥʢʠ ʧʨʦʤʠʚʘʣʠ ʽ ʜʦʜʘʚʘʣʠ ʩʫʙʩʪʨʘʪ ʜʣʷ ʟʫʧʠʥʢʠ ʨʝʘʢʮʽʾ, ʚʠʤʽʨʶʚʘʣʠ 

ʦʧʪʠʯʥʽ ʱʽʣʴʥʦʩʪʽ ʚ ʢʣʽʪʠʥʢʘʭ. 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʤʘʨʢʝʨʘ ʘʢʪʠʚʥʦʩʪʽ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʪʘʨʪʨʘʪ-ʨʝʟʠʩʪʝʥʪʥʦʾ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ (ʊʈʂʌ - TRACP) ʧʦʣʷʛʘʻ ʚ 
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ʥʘʩʪʫʧʥʦʤʫ: ʣʫʥʢʠ ʤʽʢʨʦʧʣʘʥʰʝʪʫ, ʱʦ ʚʭʦʜʠʪʴ ʚ ʥʘʙʽʨ, ʧʦʢʨʠʪʽ ʘʥʪʠ-TRACP 

ʤʦʥʦʢʣʦʥʘʣʴʥʠʤʠ ʘʥʪʠʪʽʣʘʤʠ, ʩʪʘʥʜʘʨʪʠ ʢʦʥʪʨʦʣʶ ʪʘ ʟʨʘʟʢʠ ʚʥʦʩʷʪʴʩʷ ʚ 

ʣʫʥʢʠ ʤʽʢʨʦʧʣʘʥʰʝʪʫ, ʧʦʪʽʤ ʫ ʣʫʥʢʠ ʚʥʦʩʷʪʴ ʨʝʣʽʟʽʥʛ-ʨʝʘʛʝʥʪ; ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʠʩʦʮʽʘʮʽʷ ʘʢʪʠʚʥʦʾ ʊʈʂʌ.  

 

2.4. ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʭʽʨʫʨʛʽʯʥʦʛʦ ʝʪʘʧʫ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ 

ɼʦ ʫʩʪʘʥʦʚʢʠ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʧʨʠʩʪʫʧʘʣʠ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʭʚʦʨʠʭ ʜʦ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ, ʷʢʘ ʚʢʣʶʯʘʣʘ ʩʘʥʘʮʽʶ ʧʦʨʦʞʥʠʥʠ 

ʨʦʪʘ, ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʽ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʫʩʫʥʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ ʫ ʨʦʪʦʚʽʡ ʧʦʨʦʞʥʠʥʽ. ɼʝʥʪʘʣʴʥʫ 

ʽʤʧʣʘʥʪʘʮʽʶ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʘʙʦ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

ʦʩʥʦʚʥʠʭ ʷʩʝʥʝʚʠʭ ʪʘ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʽʥʜʝʢʩʽʚ. 

ɼʝʥʪʘʣʴʥʫ ʽʤʧʣʘʥʪʘʮʽʶ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʻʜʠʥʠʤ 

ʩʪʘʥʜʘʨʪʥʠʤ ʧʨʦʪʦʢʦʣʦʤ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʬʽʨʤʦʶ-ʚʠʨʦʙʥʠʢʦʤ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ INNO Cowellmedi INC ʧ̔ ʩʣʷ ʦʙʨʦʙʢʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ 

ʘʥʪʠʩʝʧʪʠʯʥʠʤ ʨʦʟʯʠʥʦʤ (ʨʦʪʦʚʽ ʚʘʥʥʦʯʢʠ 0,02% ʨʦʟʯʠʥʦʤ ʭʣʦʨʛʝʢʩʠʜʠʥʫ 

ʙʽʛʣʶʢʦʥʘʪʫ ʧʨʦʪʷʛʦʤ 15 ʩʝʢʫʥʜ ʘʙʦ ʦʧʦʣʽʩʢʫʚʘʯʝʤ çʛʝʢʩʠʜʠʥè). 

ʇʨʦʚʽʜʥʠʢʦʚʫ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʡʥʫ ʘʥʝʩʪʝʟʽʶ ʚʠʢʦʥʫʚʘʣʠ 4% ʨʦʟʯʠʥʦʤ 

ʫʙʽʩʪʝʟʠʥʫ (Ubistezin forte 3M ESPE). 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʽʥʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʧʨʦʚʦʜʠʚʩʷ ʨʦʟʨʽʟ ʩʣʠʟʦʚʦʾ 

ʦʙʦʣʦʥʢʠ ʧʦ ʚʝʨʰʠʥʽ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʛʨʝʙʝʥʷ ʚʝʨʭʥʴʦʾ ʘʙʦ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ, 

ʚʽʜʰʘʨʦʚʫʚʘʚʩʷ ʩʣʠʟʦʚʦ-ʦʢʽʩʥʠʡ ʬʨʘʛʤʝʥʪ, ʱʦ ʜʦʟʚʦʣʣ̫ʦ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʦʙʣʘʩʪʴ 

ʚʪʨʫʯʘʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʽʟʦ̔ʜʠʩʧʝʥʩʝʨʘ, ʢʫʪʦʚʦʛʦ ʧʦʥʠʞʫʶʯʦʛʦ 

ʥʘʢʦʥʝʯʥʠʢʘ ʽ ʧʽʣʦʪʥʠʭ ʩʚʝʨʜʝʣ ʬʦʨʤʫʚʘʣʠ ʣʫʥʢʠ, ʚ ʷʢʽ ʚʩʪʘʥʦʚʣʶʚʘʣʠ 

ʜʝʥʪʘʣʴʥʠʡ ʽʤʧʣʘʥʪʘʪ ʟ ʛʚʠʥʪʦʤ-ʟʘʛʣʫʰʢʦ  ʁʘʙʦ ʬʦʨʤʫʚʘʯʝʤ ʷʩʝʥ. ʌʨʘʛʤʝʥʪ 

ʫʢʣʘʜʘʣʠ ʥʘ ʤʽʩʮʝ ʽ ʬʽʢʩʫʚʘʣʠ ʚʫʟʣʦʚʠʤʠ ʰʚʘʤʠ. ʅʝʛʘʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʝʥʪʘʣʴʥʠʡ ʽʤʧʣʘʥʪʘʪ ʥʝ ʟʜʽʡʩʥʶʚʘʣʠ, ʬʦʨʤʫʚʘʯ ʷʩʝʥ 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʘʙʦ ʦʜʨʘʟʫ, ʘʙʦ ʯʝʨʝʟ 3-6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ. 
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ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʽʤʧʣʘʥʪʘʮʽʡʥʘ ʩʠʩʪʝʤʘ INNO Cowellmedi INC. 

ɺʨʘʭʦʚʫʚʘʣʘʩʴ ʧʨʦʩʪʦʪʘ ʾʾ ʭʽʨʫʨʛʽʯʥʦʛʦ ʧʨʦʪʦʢʦʣʫ, ʻʜʠʥʘ ʦʨʪʦʧʝʜʠʯʥʘ 

ʧʣʘʪʬʦʨʤʘ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʜʽʘʤʝʪʨʘ ʽʤʧʣʘʥʪʘʪʫ, ʥʘʜʽʡʥʝ ʛʝʨʤʝʪʠʯʥʝ ʟ'ʻʜʥʘʥʥʷ ʽ 

ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʽʩʪʢʦʚʫ ʪʢʘʥʠʥʫ ʚ ʧʨʠʰʠʡʢʦʚʽʡ ʦʙʣʘʩʪʽ. 

ʅʘ ʝʪʘʧʽ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʦʩʪʝʦʛʝʥʝʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʽ ʧʨʝʧʘʨʘʪʠ ï ʦʩʝʾʥ-ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʠʡ ʢʦʤʧʣʝʢʩ (ʦʩʪʝʦʛʝʥʦʥ) 

ʪʘ ʨʝʢʦʤʙʽʥʘʥʪʥʠʡ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʙʽʣʦʢ BMP-2 (rhBMP-2). ʇʨʠ ʮʴʦʤʫ ʚ 

ʧʨʦʪʦʢʦʣ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʭʚʦʨʠʭ I ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʜʦʜʘʪʢʦʚʦ ʚʢʣʶʯʘʣʠ 

ʷʢ ʦʩʪʝʦʛʝʥʦʥ, ʪʘʢ ʽ BMP-2; ɯɯ ʦʩʥʦʚʥʦʾ, ʘ ʪʘʢʦʞ ʦʙʦʭ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ ï ʪʽʣʴʢʠ 

ʦʩʪʝʦʛʝʥʦʥ. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʚʠʢʦʥʫʚʘʣʘʩʷ 

ʘʥʪʠʙʽʦʪʠʢʦʧʨʦʬʽʣʘʢʪʠʢʘ: ʟʘ ʛʦʜʠʥʫ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʧʨʠʟʥʘʯʘʣʦʩʷ 

ʢʨʘʧʝʣʴʥʝ ʚʚʝʜʝʥʥʷ ʘʤʦʢʩʠʢʣʘʚʫ ʚ ʜʦʟʽ 875/125ʤʛ ʥʘ 100 ʤʣ ʽʟʦʪʦʥʽʯʥʦʛʦ 

ʨʦʟʯʠʥʫ.   

ʇʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʚ ʦʙʦʚ'ʷʟʢʦʚʦʤʫ ʧʦʨʷʜʢʫ ʧʨʦʚʦʜʠʚʩʷ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ ʚ ʘʣʴʚʝʦʣʷʨʥʽʡ ʢʽʩʪʮʽ. 

ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʬʦʨʤʫʚʘʯʽʚ ʷʩʝʥʥʦʾ ʤʘʥʞʝʪʠ (ʌʗʄ) ʥʘ ʨʘʥʽʰʝ 

ʚʤʦʥʪʦʚʘʥʽ ʜʝʥʪʘʣʴʥʽ ʽʤʧʣʘʥʪʘʪʠ ʯʝʨʝʟ 10 ʜʥʽʚ ʚʨʘʭʦʚʫʚʘʣʠ ʩʪʘʥ ʷʩʝʥʥʠʭ 

ʪʢʘʥʠʥ ʪʘ ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʪʢʘʥʠʥ, ʦʪʦʯʫʶʯʠʭ ʜʝʥʪʘʣʴʥʽ ʽʤʧʣʘʥʪʘʪʠ. 

 

2.5. ʄʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʘʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ Microsoft Excel 2010 (ʣʽʮʝʥʟʽʡʥʠʡ 

ʥʦʤʝʨ 02260-018-0000106-48794) ʽ Statistica 6.1 (ʩʝʨʽʡʥʠʡ ʥʦʤʝʨ 

AGAR909E415822FA) [280, 281]. ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʪʦʯʥʠʡ ʜʚʦʩʪʦʨʦʥʥʽʡ ʤʝʪʦʜ ʉʪʴʶʜʝʥʪʘ-

ʌʽʰʝʨʘ; ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʱʦʥʘʡʤʝʥʰʝ 95 ʻ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ ʜʣʷ ʙʽʦʣʦʛʽʯʥʠʭ ʽ 

ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʦʤʫ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʽʚʥʶʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʡʤʘʣʠʩʷ 

ʟʘ ʜʦʩʪʦʚʽʨʥʽ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ p<0,05 [282]. ʂʽʣʴʢʽʩʥʽ ʜʘʥʽ 

ʧʨʝʜʩʪʘʚʣʷʣʠʩʷ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ (M) ʽ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ (m). ʗʢʽʩʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʫ ʚʽʜʩʦʪʢʘʭ. 
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ʅʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʐʘʧʽʨʦ-ʋʽʣʢʘ. ʇʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ t-

ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʝʜʽʘʥ ʫ ʨʘʟʽ ʥʝʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ U-ʢʨʠʪʝʨʽʡ ʄʘʥʥ-ʋʾʪʥʽ. ɺʽʜʤʽʥʥʦʩʪʽ ʚ ʜʠʭʦʪʦʤʽʯʥʠʭ 

ʚʝʣʠʯʠʥʘʭ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ɢ-ʢʚʘʜʨʘʪ ʇʽʨʩʦʥʘ. ɼʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʪʽʩʥʦʪʠ ʟʚ'ʷʟʢʫ ʤʽʞ ʜʚʦʤʘ ʨʷʜʘʤʠ ʢʽʣʴʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʟʽʩʪʘʚʣʷʣʠʩʷ, ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ 

ʉʧʽʨʤʝʥʘ (ɟ ʉʧʽʨʤʝʥʘ). ɺʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʚʚʘʞʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʤʠ ʧʨʠ ʨ<0,05. 
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ʈʆɿɼɯʃ 3 

 

ɸʅɸʃɯɿ ʂʃɯʅɯʏʅʀʍ ʊɸ ʃɸɹʆʈɸʊʆʈʅʀʍ ʈɽɿʋʃʔʊɸʊɯɺ 

ɼʆʉʃɯɼɾɽʅʔ ʇɸʎɯɭʅʊɯɺ ɯɿ ʈɯɿʅʀʄʀ ʌʆʈʄɸʄʀ 

ɻɽʅɽʈɸʃɯɿʆɺɸʅʆɻʆ ʇɸʈʆɼʀʅʊʀʊʋ 

 

3.1 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ 

ʭʚʦʨʠʭ 

ʂʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʚʢʣʶʯʘʣʦ ʟʙʽʨ ʩʢʘʨʛ, ʘʥʘʤʥʝʩʪʠʯʥʠʭ ʜʘʥʠʭ, 

ʚʠʟʥʘʯʝʥʥʷ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʽʛʽʻʥʽʯʥʠʭ ʪʘ 

ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʽʥʜʝʢʩʽʚ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʟʥʘʯʫʱʦʩʪʽ 

ʦʢʨʝʤʠʭ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʪʘ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʮʫʢʨʦʚʠʤ 

ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʩʧʣ̔ʴʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ 

ʟʘʟʥʘʯʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʻ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ, ʨʫʭʦʤ̔ʩʪʴ ʟʫʙʽʚ  ̔ʨʝʮʝʩʽʷ ʷʩʝʥʥʠʭ 

ʪʢʘʥʠʥ. ʈʝʟʫʣʴʪʘʪʠ ʟʙʦʨʫ ʘʥʘʤʥʝʟʫ ʥʝ ʟʘʚʞʜʠ ʥʦʩʠʣʠ ʜʦʩʪʦʚʽʨʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚ 

ʦʩʥʦʚʥʦʤʫ ʤʘʣʠ ʜʦʧʦʤʽʞʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʷʢ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʤʫ ʧʘʨʦʜʦʥʪʠʪʽ, ʪʘʢ ʽ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʦʤʫ ʧʝʨʝʙʽʛʫ ʮʴʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʘʨʦʜʦʥʪʽ ʤʘʶʪʴ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʯʫʪʣʠʚʦʩʪʽ.  

ʂʨʽʤ ʪʦʛʦ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ, ʫʩʢʣʘʜʥʝʥʠʡ ʦʩʪʝʦʧʘʪʦʣʦʛʽʻʶ, ʥʽʚʝʣʶʻ 

ʪʝʨʤʽʥʠ ʚʪʨʘʪʠ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʧʘʨʦʜʦʥʪʫ. ɺʚʘʞʘʻʪʴʩʷ,  ʱʦ ʧʨʠ ʧʦʻʜʥʘʥʥʽ 

ʧʘʪʦʣʦʛʽʡ ʟʛʘʜʘʥʽ ʪʝʨʤʽʥʠ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʷʢ ʫ ʭʚʦʨʠʭ ʟ 

ʭʨʦʥʽʯʥʠʤ, ʪʘʢ ʽʟ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʚʠʥʥʘ 

ʢʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʫ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʜʦʤʽʥʫʶʯʠʤʠ ʩʫʙ'ʻʢʪʠʚʥʠʤʠ ʩʢʘʨʛʘʤʠ ʥʘ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ 

ʷʩʝʥ, ʨʫʭʦʤ̔ʩʪʴ ʟʫʙʽʚ ʽ ʨʝʮʝʩʽʶ ʷʩʝʥʥʠʭ ʪʢʘʥʠʥ (ʦʛʦʣʝʥʥʷ ʢʦʨʝʥʽʚ ʟʫʙʽʚ) ï ʪʘʢʽ 

ʢʣʽʥʽʯʥʽ ʦʟʥʘʢʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ 100% ʚʠʧʘʜʢʽʚ. ʆʙ'ʻʢʪʠʚʥʦ ʫ ʚʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʫ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʨʝʻʩʪʨʫʚʘʣʘʩʷ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʘ ʟʘʧʘʣʴʥʘ 
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ʨʝʘʢʮʽ:̫ ʣʦʢʘʣʴʥʘ ʛʽʧʝʨʝʤʽʷ ʷʩʝʥ ʙʝʟ ʾʭ ʥʘʙʨʷʢʫ ʽ ʚʠʨʘʞʝʥʦʾ ʙʦʣʽʩʥʦʩʪʽ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʝʢʩʫʜʘʮʽʾ ʟ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ. 

ʋ ʦʩʽʙ ʟʽ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ 

ʧʝʨʠhʡ ʧʣʘʥ ʚʠʩʪʫʧʘʣʠ ʩʢʘʨʛʠ ʥʘ ʽʩʪʦʪʥʝ ʧʦʯʝʨʚʦʥʽʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, 

ʜʠʬʫʟʥʫ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ ʽ ʚʠʨʘʞʝʥʝ ʟʘʧʘʣʝʥʥʷ ʷʩʝʥ, ʙʦʣʽʩʥʩ̔ʪɹ ʧʨʠ ʧʨʠʡʦʤʽ 

ʪʚʝʨʜʦʾ ʾʞʽ, ʚʠʜʽʣʝʥʥʷ ʩʝʨʦʟʥʦ-ʛʥʽʡʥʦʛʦ ʝʢʩʫʜʘʪʫ ʟ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ, 

ʧʦʨʫʰʝʥʥʷ ʩʪʘʪʠʢʠ ʟʫʙʽʚ.  ʇʨʠ ʦʙ'ʻʢʪʠʚʥʦʤʫ ʘʥʘʣʽʟʽ ʦʙʩʪʝʞʫʚʘʥʠʭ ʧʝʨʰʦʾ 

ʛʨʫʧʠ ʟʘʩʣʫʛʦʚʫʚʘʣʠ ʫʚʘʛʠ ʥʘʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʟʥʘʢ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʰʠʨʝʥʥʷ 

ʚʠʨʘʞʝʥʦʾ ʛʽʧʝʨʝʤʽʾ ʽ ʥʘʙʨʷʢʣʦʩʪʽ ʟʘ ʤʝʞʽ ʤʘʨʛʽʥʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʷʩʝʥ (83,8%), 

ʥʘʷʚʥʽʩʪʴ ʚʠʜʽʣʝʥʴ ʟ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ (79,4%). ʃʦʢʘʣʽʟʘʮʽʷ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʤʝʞʘʭ ʤʘʨʛʽʥʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʷʩʝʥ 

ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʫ 16,2% ʝʧʽʟʦʜʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦ ʩʫʢʫʧʥʦʩʪʽ 

ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʚʠʭʽʜʥ ̔ ʧʨʦʷʚʠ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʦʛʦ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʘʨʦʜʦʥʪʠʪʫ ʫ ʭʚʦʨʠʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʪʘ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʤʘʣʠ. 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʜʝʥʪʠʯʥʽʩʪʴ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʟʘʭʚʦʨʶʚʘʥʴ ʭʚʦʨʠʭ 

ʦʩʥʦʚʥʠʭ ʪʘ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ ʜʦʢʫʤʝʥʪʫʚʘʣʘʩʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʨʠ 

ʧʦʜʘʣʴʰʦʤʫ ʚʠʚʯʝʥʥʽ ʚʠʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʩʝʥʥʠʭ ʪʘ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ 

ʽʥʜʝʢʩʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʽʥʜʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʛʽʛʽʻʥʠ ʫ ʦʙʩʪʝʞʝʥʠʭ ʥʘʤʠ ʧʘʮʽʻʥʪʽʚ 

ʩʚʽʜʯʠʣʠ ʧʨʦ ʪʝ, ʱʦ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʧʦʢʘʟʥʠʢʽʚ OHI-S ʫ 

ʭʚʦʨʠʭ ʦʩʥʦʚʥʠʭ ʪʘ ʨʝʬʝʨʝʥʪʥʠʭ ʛʨʫʧ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʤ 

ʜʘʥʠʤ, ʧʨʝʚʘʣʶʚʘʣʠ ʟʘʜʦʚʽʣʴʥʠʡ ʪʘ ʧʦʛʘʥʠʡ ʨʽʚʝʥʴ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ. 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ OHI-S ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 3.1. 

ʇʨʠ ʧʝʨʚʠʥʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʽʥʜʝʢʩ PMA ʫ ʭʚʦʨʠʭ I ʦʩʥʦʚʥʦʾ ʽ I ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ ʩʢʣʘʣʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 82,6 Ñ 2,2 % ʽ 81,9 Ñ 2,2 %, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʫ ʷʩʝʥʥʽʡ ʪʢʘʥʠʥ ̔ʚʠʨʘʞʝʥʦ ʾʽ ʧʦʰʠʨʝʥʦ ʾʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. ʅʘʧʨʦʪʠ, 

ʫ ʧʘʮʽʻʥʪʽʚ II ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ II ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʤʝʥʰʠʤ 

ʚʜʚʽʯʽ (40,5 Ñ 3,3 % ʽ 29,0 Ñ 3,4 % ʚʽʜʧʦʚʽʜʥʦ), ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ ʥʘʷʚʥʽʩʪʴ ʫ 
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ʪʢʘʥʠʥʽ ʷʩʝʥ ʧʦʤʽʨʥʠʭ ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ. ʇʨʠ ʮʴʦʤʫ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ (p>0,05). 

ʊʘʙʣʠʮʷ 3.1  

ʆʩʥʦʚʥʽ ʧʘʨʘʢʣʽʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʫ ʧʘʮʽʻʥʪʽʚ 

ʦʩʥʦʚʥʦʾ ʪʘ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ 

ʇʦʢʘʟʥʠʢʠ 

ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʽ 

ʷʩʝʥʥʠʭ ʽʥʜʝʢʩʽʚ 

ɻʨʫʧʠ ʦʙʩʪʝʞʫʚʘʥʠʭ 

I ʦʩʥʦʚʥʘ 

ʛʨʫʧʘ (n=56) 

ɯɯ ʦʩʥʦʚʥʘ 

ʛʨʫʧʘ (n=40) 

I ʛʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ 

(n=34) 

II ʛʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ  

(n=36) 

ɯʥʜʝʢʩ ʛʽʛʽʻʥʠ 

OHI-S, ʙʘʣʠ  
3,2 Ñ 0,2 3,18 Ñ 0,2 2,98 Ñ 0,3 2,96 Ñ 0,3 

ɯʥʜʝʢʩ 

ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ 

SBI, ʙʘʣʠ 

2,74 Ñ 0,1 2,29 Ñ 0,2 2,68 Ñ 0,1 1,13 Ñ 0,2 

ɯʥʜʝʢʩ PMA, % 82,6 Ñ 2,2 40,5 Ñ 3,3 81,9 Ñ 2,2 29,0 Ñ 3,4 

ʇʘʨʦʜʦʥʪʘʣʴʥʠʡ 

ʽʥʜʝʢʩ PI, ʙʘʣʠ 
6,31 Ñ 0,5 5,87 Ñ 0,6 6,22 Ñ 0,5 5,37 Ñ 0,6 

ɻʣʠʙʠʥʘ 

ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ 

ʢʠʰʝʥʴ, ʤʤ 

6,02 Ñ 0,5 5,94 Ñ 0,6 5,84 Ñ 0,3 5,7 Ñ 0,6 

 

ɯʥʜʝʢʩ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ (SBI) ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʫ ʧʘʮʽʻʥʪʽʚ I 

ʦʩʥʦʚʥʦʾ ʽ I ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, ʷʢʽ ʩʪʨʘʞʜʘʣʠ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʩʢʣʘʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 2,74 Ñ 0,1 ʽ 2,68 Ñ 0,1 ʙʘʣʽʚ 

ʚʽʜʧʦʚʽʜʥʦ (p>0,05), ʦɦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʤʘʢʩʠʤʘʣʴʥʠʡ (3-ʽʡ) ʩʪʫʧʽʥʴ ʚʠʨʘʟʥʦʩʪ̔ 

ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ. ʄʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʘ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ ʷʩʝʥʥʠʭ ʪʢʘʥʠʥ ʩʚʽʜʯʠʣʘ 

ʧʨʦ ʚʘʞʢʠʡ ʩʪʫʧʽʥʴ ʟʘʧʘʣʝʥʥʷ ʫ ʭʚʦʨʠʭ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ, ʘʩʦʮʽʡʦʚʘʥʠʤ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ. 



 74 

ʋ ʧʘʮʽʻʥʪʽʚ ʜʨʫʛʦʾ ʦʩʥʦʚʥʦʾ ʪʘ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ, ʱʦ ʩʪʨʘʞʜʘʣʠ ʥʘ 

ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ, 

ʚʝʣʠʯʠʥʘ ʽʥʜʝʢʩʽʚ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʢʣʘʣʘ 2,29 Ñ 

0,2 ʽ 1,13 Ñ 0,2 ʙʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ 2-ʤʫ ʩʪʫʧʝʥʶ; ʪʘʢʽ ʟʥʘʯʝʥʥʷ 

ʽʥʜʝʢʩʫ SBI ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʦʾ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʚ ʷʩʝʥʥʽʡ 

ʪʢʘʥʠʥʽ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ 

(PI), ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʡʦʛʦ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤʠ 

ʫ ʭʚʦʨʠʭ ʚʩʽʭ ʛʨʫʧ ʽ ʥʝ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ: ʚ I ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ 

ʚʝʣʠʯʠʥʘ ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʣʘ 6,31 Ñ 0,5; ʫ II ʦʩʥʦʚʥʡ̔ ï 5,87 Ñ 0,6; ʫ I 

ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ï 6,22 Ñ 0,5; ʫ II ʨʝʬʝʨʝʥʪʥʽʡ ʛʨʫʧʽ ï 5,37 Ñ 0,6. ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʜʦʟʚʦʣʠʣʠ ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʽ ʧʦʰʠʨʝʥʽʩʪʴ ʟʘʧʘʣʴʥʦ-

ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʘʥʘʣʽʟʦʚʘʥʠʭ ʛʨʫʧʘʭ, ʷʢʘ ʚʠʷʚʠʣʘʩʷ ʧʦʨʽʚʥʷʥʦʶ. 

ɿʘ ʜʘʥʠʤʠ Florida probe, ʛʣʠʙʠʥʘ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʚʽʜ 5 ʜʦ 7 ʤʤ 

ʟʫʩʪʨʽʯʘʣʘʩʷ ʚ 69,3% ʭʚʦʨʠʭ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ, ʘ ʚʽʜ 3 ʜʦ 5 ʤʤ ï ʫ 21,7 % ʚʠʧʘʜʢʘʭ. ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʷ 

ʚʝʣʠʯʠʥʘ ʛʣʠʙʠʥʠ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʫ ʭʚʦʨʠʭ ʨʽʟʥʠʭ ʛʨʫʧ ʙʫʣʘ 

ʧʦʨʽʚʥʷʥʦʶ: ʫ I ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʟʥʘʯʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʦʚʠʣʦ 6,02 

Ñ 0,2 ʤʤ; ʫ II ʛʨʫʧʽ ï 5,94 Ñ 0,2 ʤʤ; ʫ I ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ï 5,84 Ñ 0,3 ʤʤ, ʚ II 

ʨʝʬʝʨʝʥʪʥʽʡ ʛʨʫʧʽ ï 5,7 Ñ 0,3 ʤʤ. ɺ̔ ʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ (ʨ>0,05) 

ʚʢʘʟʫʚʘʣʘ ʥʘ ʦʜʥʘʢʦʚʫ ʧʦʰʠʨʝʥʽʩʪʴ ʽ ʩʪʫʧʽʥʴ ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʚ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ɺʠʩʦʢʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʽ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ 

ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ Florida Probe ʪʘ ʽʥʪʝʛʨʘʮʽʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʘʨʪ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʭʚʦʨʠʭ ʮʽʻʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 3.1). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ ʚʠʭʽʜʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʭʚʦʨʠʭ I ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ ɯ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, ʘ ʪʘʢʦʞ II 

ʦʩʥʦʚʥʦʾ ʪʘ II ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ 

ʚʠʷʚʣʝʥʦ. 
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ʈʠʩ. 3.1. ʂʦʤʧ'ʶʪʝʨʥʘ ʢʘʨʪʘ ʧʝʨʚʠʥʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʉ., 43 

ʨʦʢʽʚ, ʽʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ20200219 ʚʽʜ 04.07.2020 

 

ʆʩʥʦʚʥʽ ʧʘʨʘʢʣʽʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʽ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʚʩʽʭ ʘʥʘʣʽʟʦʚʘʥʠʭ 

ʛʨʫʧʘʭ ʚʠʷʚʠʣʠʩʷ ʧʦʨʽʚʥʷʥʠʤʠ. 

 

3.2. ʆʩʦʙʣʠʚʦʩʪʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠʥʠ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʨʠ 

ʧʘʨʦʜʦʥʪʠʪʽ 

ʂʣʽʥʽʯʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʪʷʞʢʦʩʪʽ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʤʫ ʧʘʨʦʜʦʥʪʠʪʽ ʽ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʦʤʫ ʧʝʨʝʙʽʛʫ ʟʘʟʥʘʯʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʜʦʧʦʚʥʠʣʠ ʨʝʟʫʣʴʪʘʪʠ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʚ ʯʠʥʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ. 

ʅʘ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʽ ʫ ʭʚʦʨʠʭ ɯɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ 

ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ, 

ʚʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʚʠʩʦʪʠ ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜ ӎ 
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ʜʦ ӏ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ. ʂʦʨʪʠʢʘʣʴʥʠʡ ʰʘʨ ʢʽʩʪʢʠ ʚ ʦʙʣʘʩʪʽ ʚʝʨʭʽʚʦʢ 

ʤʽʞʘʣʴʚʝʦʣʷʨʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ ʙʫʚ ʨʦʟʤʠʪʠʡ, ʥʝʨʽʚʥʠʡ ʽ ʯʽʪʢʦ ʥʝ 

ʧʨʦʩʪʝʞʫʚʘʚʩʷ; ʚʽʜʟʥʘʯʝʥʦ ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʽʦʜʦʥʪʘʣʴʥʦʾ ʱʽʣʠʥʠ ʽ ʢʽʩʪʢʦʚʦ-

ʤʦʟʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ ʪʨʘʙʝʢʫʣʷʨʥʦʾ ʢʽʩʪʢʠ, ʥʝʨʽʜʢʦ (ʫ 24,2% ʝʧʽʟʦʜʽʚ) 

ʚʠʷʚʣʷʣʠʩʷ ʦʩʝʨʝʜʢʠ ʦʩʪʝʦʧʦʨʦʟʫ, ʨʝʻʩʪʨʫʚʘʚʩʷ ʧʝʨʝʚʘʞʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ 

ʪʠʧ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ (ʨʠʩ. 3.2) 

 

ʈʠʩ. 3.2. ʇʘʥʦʨʘʤʥʠʡ ʟʨʽʟ ʟ ʂʇʂʊ, ʧʘʮʽʻʥʪ ʇ. 45 ʨʦʢʽʚ. ɯʩʪʦʨʽʷ ʭʚʦʨʦʙʠ 

ˉ202002108. ʍʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʥʘ ʪʣʽ ʜʽʘʙʝʪʠʯʥʦʾ 

ʦʩʪʝʦʧʝʥʽʾ 

 

ʅʘ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʽ ʭʚʦʨʠʭ I ʦʩʥʦʚʥʦʾ ʪʘ ɯ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ 

ʨʝʻʩʪʨʫʚʘʣʘʩʷ ʘʥʘʣʦʛʽʯʥʘ ʚʪʨʘʪʘ ʢʽʩʪʢʦʚʠʭ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ, ʱʦ ʽ ʚ 

ʧʦʧʝʨʝʜʥʽʭ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ ӎ ʜʦ ӏ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ), 

ʜʝʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʰʘʨʫ ʚ ʙʽʯʥʠʭ ʽ ʬʨʦʥʪʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ 

ʱʝʣʝʧ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʦʟʰʠʨʝʥʥʷ ʢʽʩʪʢʦʚʦ-ʤʦʟʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ ʽ ʥʘʷʚʥʽʩʪʴ 

ʘʢʪʠʚʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʤʽʞʟʫʙʥʠʭ ʘʣʴʚʝʦʣʷʨʥʠʭ 

ʧʝʨʝʛʦʨʦʜʦʢ (ʫ 77,4% ʚʠʧʘʜʢʽʚ). ɺʽʜʟʥʘʯʝʥʦ ʧʝʨʝʚʘʞʥʦ ʟʤʽʰʘʥʠʡ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʽ ʚʝʨʪʠʢʘʣʴʥʠʡ) ʪʠʧ ʨʝʟʦʨʙʮʽʾ (ʨʠʩ. 3.3). 
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ʈʠʩ. 3.3. ʆʨʪʦʧʘʥʪʦʤʦʛʨʘʤʘ ʧʘʮʽʻʥʪʘ ɸ. 45 ʨʦʢʽʚ. ɯʩʪʦʨʽʷ ʭʚʦʨʦʙʠ 

ˉ20200210. ʐʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʥʘ ʪʣʽ 

ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʝʥʽʾ 

 

ʅʘ ʜʝʥʪʘʣʴʥʽʡ ʦʙ'ʻʤʥʽʡ ʢʦʤʧ'ʶʪʝʨʥʽʡ ʪʦʤʦʛʨʘʬʽʾ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʘʥʘʣʦʛʽʯʥʝ ʜʝʥʪʘʣʴʥʽʡ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤ ̔ ʟʥʠʞʝʥʥʷ ʢʨʘʡʦʚʠʭ ʚʽʜʜʽʣʽʚ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʱʝʣʝʧ ʥʘ İ-ӏ ʜʦʚʞʠʥʠ ʢʦʨʝʥʽʚ ʟʫʙʽʚ, ʨʫʡʥʫʚʘʥʥʷ 

ʢʦʨʪʠʢʘʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʚ ʙʽʯʥʠʭ ʚʽʜʜʽʣʘʭ ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧ. ʇʨʦʪʝ, 

ʷʢ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʥʘʠhʭ ʜʦʩʣʽʜʞʝʥʴ, ʂʇʂʊ ʧʝʨʝʚʝʨʰʫʻ ʧʦʧʝʨʝʜʥʽʡ 

ʤʝʪʦʜ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʢʦʥʫʩʥʦ-ʧʨʦʤʝʥʝʚʘ 

ʢʦʤʧ'ʶʪʝʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʝ ʪʽʣʴʢʠ ʛʣʠʙʠʥʫ ʜʝʩʪʨʫʢʪʠʚʥʠʭ 

ʟʤʽʥ ʫ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʘʣʝ ʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʽʮʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʢʽʩʪʢʦʚʠʭ ʪʢʘʥʠʥ. ɼʦ ʪʦʛʦ ʞ, ʜʝʥʪʘʣʴʥʘ ʦʙ'ʻʤʥʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʧʦʰʘʨʦʚʫ ʚʽʟʫʘʣʽʟʘʮʽʶ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʦʾ 

ʜʽʣʷʥʢʠ. ʄʦʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʟ ʦʨʘʣʴʥʦʾ ʽ 

ʚʝʩʪʠʙʫʣʷʨʥʦʾ ʧʦʚʝʨʭʦʥʴ ʟʫʙʽʚ ʚ ʩʘʛʽʪʘʣʴʥʽʡ ʧʨʦʝʢʮʽʾ ʜʣʷ ʧʝʨʝʜʥʴʦʾ ʛʨʫʧʠ 

ʟʫʙʽʚ, ʬʨʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʜʣʷ ʤʦʣʷʨʽʚ ʽ ʧʨʝʤʦʣʷʨʽʚ ʘʙʦ ʦʪʨʠʤʘʥʥʷ 

ʜʦʚʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʦʥʠ ʽʥʪʝʨʝʩʫ ʜʝʥʪʘʣʴʥʦʾ ʦʙ'ʻʤʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ 

ʪʦʤʦʛʨʘʬʽʾ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʽ ʜʽʣʷʥʢʠ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ.  
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ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʦʙ'ʻʤʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ ʫ 

ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ ʙʝʟ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ, ʟʤʽʥʠ ʣʦʢʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚ 16,19% ʚʠʧʘʜʢʽʚ. ʅʘʧʨʦʪʠ, ʫ ʭʚʦʨʠʭ ɯ ʪʘ ɯɯ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʟ ʜʽʘʛʥʦʩʪʦʚʘʥʦʶ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʝʥʽʻʶ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚʠʷʚʣʝʥʦ ʫ 100% ʜʦʩʣʽʜʞʝʥʠʭ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʍʘʫʥʩʬʽʣʜʦʤ ʢʨʠʪʝʨʽʻʤ (HU), ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʠʤ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʪʣʽ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ ʦʩʪʝʦʧʦʨʦʟ 

ʤʽʞʟʫʙʥʠʭ ʢʽʩʪʢʦʚʠʭ ʪʢʘʥʠʥ ʽ ʬʨʘʢʮʽʡʥʘ ʨʝʟʦʨʙʮʽʷ ʙʫʣʠ ʜʽʘʛʥʦʩʪʦʚʘʥʽ ʫ ʚʩʽʭ 

ʧʘʮʽʻʥʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʝʥʪʘʣʴʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ 

ʪʦʤʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʚʠʷʚʣʝʥʥʷ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʫ ʭʚʦʨʠʭ ʨʽʟʥʠʭ ʛʨʫʧ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 3.2. 

ʊʘʙʣʠʮʷ 3.2 

ʇʦʢʘʟʥʠʢʠ ʽʥʜʝʢʩʫ ʍʘʫʥʩʬʽʣʜʘ (HU, ʦʜ.) ʫ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ 

ʪʘ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ  

ʇʦʢʘʟʥʠʢʠ 

ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ 

ɻʨʫʧʠ ʦʙʩʪʝʞʫʚʘʥʠʭ 

I ʦʩʥʦʚʥʘ  

ʛʨʫʧʘ  

(n=56) 

ɯɯ ʦʩʥʦʚʥʘ 

ʛʨʫʧʘ  

(n=40) 

I ʛʨʫʧʘ  

ʧʦʨʽʚʥʷʥʥʷ  

(n=34) 

II ʛʨʫʧʘ  

ʧʦʨʽʚʥʷʥʥʷ  

(n=36) 

ʂʦʥʪʨʦʣʴʥʘ  

ʛʨʫʧʘ 

(n=19) 

ɯʥʜʝʢʩ 

ʍʘʫʥʩʬʽʣʜʘ  

(ʚ ʦʜ. HU) 

547,3 Ñ 

10,8* 

616,2 Ñ  

15,2* 

698,4  Ñ  

15,6***  

783,2 Ñ  

14,2***  

1032,6 Ñ  

17,3 

ʇʨʠʤʽʪʢʠ: *  - p<0,05 - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟ ʜʘʥʠʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ   

                   **  - p<0.05 - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟ ʜʘʥʠʤʠ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ. 

 

ʗʢ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 3.2, ʤʘʢʩʠʤʘʣʴʥʝ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʝ ʟʥʠʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʚʠʷʚʣʝʥʦ ʫ ʭʚʦʨʠʭ ʽʟ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʱʦ ʧʨʦʪʽʢʘʻ ʥʘ ʪʣʽ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ (I 
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ʦʩʥʦʚʥʘ ʛʨʫʧʘ). ɼʝʱʦ ʤʝʥʠhʡ, ʧʨʦʪʝ ʪʘʢʦʞ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʡ ʩʪʫʧʽʥʴ 

ʟʤʽʥ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʨʝʻʩʪʨʫʚʘʚʩʷ ʫ ʭʚʦʨʠʭ ʟ ʭʨʦʥʽʯʥʠʤ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʱʦ ʧʨʦʪʽʢʘʻ ʥʘ ʪʣʽ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ (ɯɯ 

ʦʩʥʦʚʥʘ ʛʨʫʧʘ), ʱʦ ʪʘʢʦʞ ʩʚʽʜʯʠʣʦ ʧʨʦ ʨʦʟʚʠʪʦʢ ʫ ʘʥʘʣʽʟʦʚʘʥʠʭ ʘʢʪʠʚʥʦʛʦ 

ʧʝʨʝʙʽʛʫ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʘʨʦʜʦʥʪʫ. 

 

3.3. ʉʪʘʥ ʧʦʢʘʟʥʠʢʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ ʧʝʨʝʙʽʛʫ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ 

ʜʽʘʙʝʪʫ 2 ʪʠʧʫ 

ɼʣʷ ʦʮʽʥʢʠ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʽ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ 

ʭʚʦʨʠʭ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʦʙʪʷʞʝʥʠʤ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʻʶ ʽ 

ʙʝʟ ʪʘʢʦʾ, ʜʦʩʣʽʜʞʫʚʘʣʠ ʨʽʚʥʽ ʢʽʩʪʢʦʚʦʛʦ ʽʟʦʬʝʨʤʝʥʪʫ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ (ɺɸʈ) 

ʪʘ ʦʩʪʝʦʢʘʣʴʮʠʥʫ (ʆʂʎ), ʷʢʽ ʚʠʟʥʘʯʘʣʠ ʷʢ ʽʥʜʠʢʘʪʦʨ ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʙʣʘʩʪʽʚ, 

ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʮʝʩʠ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ  ʪʘʨʪʨʘʪ-ʨʝʟʠʩʪʝʥʪʥʦʾ 

ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ (ʊʈʂʌ) ʪʘ ʉ-ʢʽʥʮʝʚʠʭ ʪʽʣʦʧʝʧʪʠʜʽʚ ʢʦʣʘʛʝʥʫ I ʪʠʧʫ (ɓ-CL), 

ʱʦ ʝʢʩʧʨʝʩʫʶʪʴʩʷ ʦʩʪʝʦʢʣʘʩʪʘʤʠ ʽ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʮʝʩ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ.  

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʤʽʥ ʟ ʙʦʢʫ ʟʘʟʥʘʯʝʥʠʭ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʚ ʦʩʥʦʚʥʠʭ ʛʨʫʧʘʭ ʽ ʛʨʫʧʘʭ ʧʦʨʽʚʥʷʥʥʷ ʚ ʟʽʩʪʘʚʣʝʥʥʽ ʟ ʜʘʥʠʤʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʪʣʽ 

ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ ʽ ʙʝʟ ʟʛʘʜʘʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ. 

ɺʠʨʘʞʝʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʽʟʦʬʝʨʤʝʥʪʫ ʣʫʞʥʦʾ 

ʬʦʩʬʘʪʘʟʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʠʷʚʣʝʥʦ ʫ ʭʚʦʨʠʭ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ 

ʟ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ. ʈʽʚʥʽ ʚʤʽʩʪʫ ɺɸʈ ʙʫʣʠ ʦʩʦʙʣʠʚʦ ʥʠʟʴʢʠʤʠ (ʙʽʣʴʰʝ 

ʥʽʞ ʫ 2 ʨʘʟʠ) ʫ ʭʚʦʨʠʭ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʟ 

ʬʦʥʦʚʦʶ ʧʘʪʦʣʦʛʽʻʶ (ɯ ʦʩʥʦʚʥʘ ʛʨʫʧʘ). ʇʨʠ ʮʴʦʤʫ ʟʘʟʥʘʯʝʥʦ ʥʘʡʤʝʥʰʝ 

ʟʥʠʞʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʭʚʦʨʠʭ ʟ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ, ʥʝ ʫʩʢʣʘʜʥʝʥʠʤ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ (ʪʘʙʣ. 3.3). 
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ɺʽʜʧʦʚʽʜʥʦ ʦʪʨʠʤʘʥʠʤ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʢʦʥʮʝʥʪʨʘʮʽ ̫ʢʽʩʪʢʦʚʦʛʦ ʽʟʦʬʝʨʤʝʥʪʫ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ (ɺɸʈ) ʙʫʣʘ ʟʥʠʞʝʥʘ 

ʧʨʘʢʪʠʯʥʦ ʚ 2,5 ʨʘʟʠ ʫ ʭʚʦʨʠʭ ɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʽ ʚ 1,8 ʨʘʟʠ ï ʫ ʧʘʮʽʻʥʪʽʚ ɯ 

ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʟʜʦʨʦʚʠʭ 

ʜʦʙʨʦʚʦʣʴʮʽʚ (ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ), ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ 

ʦʩʪʝʦʛʝʥʝʟʫ ʚ ʟʘʟʥʘʯʝʥʠʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʊʘʙʣʠʮʷ 3.3 

ʇʦʢʘʟʥʠʢʠ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʭʚʦʨʠʭ ʨʽʟʥʠʭ ʛʨʫʧ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ (M Ñ m)  

ʇʦʢʘʟʥʠʢʠ 

ʤʘʨʢʝʨʽʚ 

ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ɻʨʫʧʠ ʦʙʩʪʝʞʫʚʘʥʠʭ 

ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ 

(n=19) 

I ʦʩʥʦʚʥʘ 

ʛʨʫʧʘ  

(n=56) 

I ʛʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ 

(n=34) 

ɯɯ ʦʩʥʦʚʥʘ 

ʛʨʫʧʘ  

(n=40) 

II ʛʨʫʧʘ 

ʧʦʨʽʚʥʷʥʥʷ 

(n=36) 

ʊʈʂʌ (ʆʜ/ʣ) 3,7Ñ0,3 8,7Ñ0,3* 5,9Ñ0,2*
**  6,8Ñ0,2*

**  4,7Ñ0,2* 

ɓ-CL(ʥʛ/ʤʣ) 1,16Ñ0,6 5,87Ñ0,2* 3,3Ñ0,2*
**  4,8Ñ0,2*

**  2,1Ñ0,2*
**  

ɺɸP (ʆʜ/ʣ) 36,9Ñ0,9 14,7Ñ1,2* 20,4Ñ0,3*
**  19,7Ñ0,4*

**  29,4Ñ0,9*
**  

ʆʂʎ (ʤʛ/ʤʣ) 19,5Ñ0,4 10,2Ñ0,3* 13,4Ñ0,6*
**  12,8Ñ0,3*

**  16,6Ñ0,6*
**  

ʇʨʠʤʽʪʢʠ:     * p <0,05 - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟ ʜʘʥʠʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ  

                     ** p <0,05 - ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟ ʜʘʥʠʤʠ ʛʨʫʧ ʟ ʜʽʘʙʝʪʠʯʥʦʶ   

                                         ʦʩʪʝʦʧʘʪʽʻʶ - I ʦʩʥʦʚʥʘ ʛʨʫʧʘ.  

 

ʈʽʚʝʥʴ ʊʈʂʌ ʫ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʙʝʟ 

ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ (ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ) ʟʥʘʭʦʜʠʚʩʷ ʫ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʥʦʨʤʠ ʪʘ ʧʝʨʝʚʠʱʫʚʘʚ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʣʠʰʝ ʚ 1,27 

ʨʘʟʠ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʥʝʽʩʪʦʪʥʝ ʦʩʣʘʙʣʝʥʥʷ ʦʩʪʝʦʩʠʥʪʝʟʫ ʫ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʧʝʨʝʙʽʛ ʷʢʦʛʦ ʥʝ ʙʫʚ ʫʩʢʣʘʜʥʝʥʠʡ ʩʠʩʪʝʤʥʠʤ 

ʦʩʪʝʦʧʦʨʦʟʦʤ. 

ɺʜ̔ʟʥʘʯʝʥʦ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʪʣʽ ʜʽʘʙʝʪʠʯʥʦʾ 
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ʦʩʪʝʦʧʘʪʽʾ (ʚ ʩʝʨʝʜʥʴʦʤʫ 10,2 Ñ 0,3 ʤʛ/ʤʣ), ʘ ʪʘʢʦʞ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʫ ʭʚʦʨʠʭ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʪʘ ʘʥʘʣʦʛʽʯʥʦ  ʁ

ʢʽʩʪʢʦʚʦ  ʁ ʧʘʪʦʣʦʛʽʻʁ  (ʚ ʩʝʨʝʜʥʴʦʤʫ 12,8 Ñ 0,3 ʤʛ/ʤʣ). ʄʝʥʰ ʟʥʘʯʠʤʝ 

ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʆʂʎ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʠʷʚʣʝʥʦ ʫ ʭʚʦʨʠʭ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʥʝ ʫʩʢʣʘʜʥʝʥʠʤ ʜʽʘʙʝʪʠʯʥʦʶ 

ʦʩʪʝʦʧʘʪʽʻʶ (ʚ ʩʝʨʝʜʥʴʦʤʫ 13,4 Ñ 0,6 ʤʛ/ʤʣ). ʇʦʢʘʟʦʚʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʆʂʎ 

ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ, ʫ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʙʝʟ 

ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ ʽʩʪʦʪʥʦ ʥʝ ʟʥʠʞʫʚʘʣʘʩʷ (16,6 Ñ 0,6 ʤʛ/ʤʣ ʧʨʦʪʠ 19,5 Ñ 0,4 

ʤʛ/ʤʣ ʫ ʦʩʽʙ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ). 

ɺʠʱʝʟʘʟʥʘʯʝʥʽ ʧʦʨʫʰʝʥʥʷ ʚʤʽʩʪʫ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʨʘʞʝʥʝ 

ʧʨʠʛʥʽʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʦʩʪʝʦʙʣʘʩʪʠʯʥʦʛʦ ʨʷʜʫ ʧʝʨʝʚʘʞʥʦ 

ʫ ʭʚʦʨʠʭ ʽʟ ʧʘʪʦʣʦʛʽʻʶ ʧʘʨʦʜʦʥʪʘ, ʫʩʢʣʘʜʥʝʥʦʛʦ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ, ʘ 

ʪʘʢʦʞ ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʧʘʨʦʜʦʥʪʠʪ ʥʘʚʽʪʴ 

ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʥʠʭ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʽʚ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ ʤʘʨʢʝʨʽʚ ʨʝʟʦʨʙʮʽʾ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ɓ-CL (ɓ-Crosslaps) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʧʘʮʽʻʥʪʽʚ ɯ ʦʩʥʦʚʥʦʾ, ɯ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ɯɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ 

ʧʝʨʝʚʠʱʫʚʘʣʘ ʟʥʘʯʝʥʥʷ, ʱʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ (ʨ<0,05). 

ʆʯʽʢʫʚʘʥʦ ʤʘʢʩʠʤʘʣʴʥʽ ʟʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʤʘʨʢʝʨʫ ʚ ʢʨʦʚʽ 

ʚʽʜʤʽʯʘʣʠʩʴ ʫ ʭʚʦʨʠʭ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʟ 

ʧʝʨʝʙʽʛʦʤ ʥʘ ʬʦʥʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʫ (ʚ ʩʝʨʝʜʥʴʦʤʫ 

5,87 Ñ 0,2 ʤʛ/ʤʣ ʧʨʦʪʠ 3,3 Ñ 0,2 ʤʛ/ʤʣ ʫ ʭʚʦʨʠʭ ʟʽ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ (ʨ<0,05)), ʘ ʤʽʥʽʤʘʣʴʥʘ ï ʫ ʭʚʦʨʠʭ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʭʨʦʥʽʯʥʠʤ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʥʝ ʘʩʦʮʽʡʦʚʘʥʠʤ ʽʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ (2,1 Ñ 

0,2 ʤʛ/ʤʣ). ʇʨʠ ʭʨʦʥʽʯʥʦʤʫ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʤʫ ʧʘʨʦʜʦʥʪʠʪʽ, ʥʝ ʧʦʚ'ʷʟʘʥʦʤʫ ʽʟ 

ʩʦʤʘʪʠʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ (ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ) ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʘʢʪʠʚʥʦʛʦ 

ʦʩʪʝʦʧʦʨʦʟʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʘʨʦʜʦʥʪʫ, ʧʦʨʫʰʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʨʢʝʨʘ 

ʨʝʟʦʨʙʮʽʾ ʙʫʣʠ ʤʝʥʰ ʟʥʘʯʠʤʽ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʭ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ (ɯ ʪʘ ɯɯ ʦʩʥʦʚʥʽ 

ʛʨʫʧʠ) ʟ ʘʢʪʠʚʥʠʤʠ ʦʩʝʨʝʜʢʘʤʠ  ʦʩʪʝʦʧʘʪʽʾ (2,1 Ñ 0,2 ʤʛ/ʤʣ ʧʨʦʪʠ 5,87 Ñ 0,2 

ʤʛ/ʤʣ ʪʘ 4,8 Ñ 0,2 ʤʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ). ʇʦʢʘʟʦʚʦ, ʱʦ ʫ ʭʚʦʨʠʭ ɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ 
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ʨʽʚʝʥʴ ʊʈʂʌ ʙʫʚ ʧʽʜʚʠʱʝʥʠʡ ʙʽʣʴʰʦʶ ʤʽʨʦʶ, ʥʽʞ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯɯ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ï ʤʘʢʩʠʤʫʤ ʮʴʦʛʦ ʤʘʨʢʝʨʘ ʫ ʭʚʦʨʠʭ ʟʘʟʥʘʯʝʥʠʭ ʛʨʫʧ ʜʦʩʷʛʘʚ 

8,7Ñ0,3 ʆʜ/ʣ ʽ 6,8Ñ0,2 ʆʜ/ʣ ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05. ʎʝʡ ʬʘʢʪ ʥʘʨʷʜʫ ʟʽ ʟʤʝʥʰʝʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ɺɸʈ ʪʘ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʽ ʧʽʜʚʠʱʝʥʥʷ ɓ-Cl ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʜʥʠʤ ʽʟ 

ʧʦʷʩʥʝʥʴ ʥʘʨʦʩʪʘʥʥʷ ʟʤʽʥ ʧʨʦʮʝʩʽʚ ʯʘʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʱʦ ʫʩʢʣʘʜʥʝʥʠʡ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ.   

ɿ ʤʝʪʦʶ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʘʢʪʠʚʥʦʩʪʽ 

ʦʩʪʝʦʙʣʘʩʪʽʚ/ʦʩʪʝʦʢʣʘʩʪʽʚ ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʊʈʂʌ ʪʘ 

ɺɸʈ. ɺʠʷʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʟʛʘʜʘʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʫ ʭʚʦʨʠʭ ɯ ʦʩʥʦʚʥʦʾ ʽ 

ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʘʢʠʤ ʫ ʟʜʦʨʦʚʠʭ ʦʩʽʙ (0,591 ʽ 0,289 ʧʨʦʪʠ 0,1). 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʫ ʭʚʦʨʠʭ ʜʨʫʛʦʾ ʦʩʥʦʚʥʦʾ ʽ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʘʥʘʣʽʟʦʚʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʙʫʚ ʟʥʠʞʝʥʠʡ ʚ ʤʝʥʰʽʡ ʤʽʨʽ (0,345 ʽ 0,159 ʚʽʜʧʦʚʽʜʥʦ) (ʨʠʩ. 3.4). 

 

 

ʈʠʩ. 3.4 ʂʦʝʬʽʮʽʻʥʪ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʊʈʂʌ ʽ ɺɸʈ ʫ ʭʚʦʨʠʭ ʨʽʟʥʠʭ ʛʨʫʧ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

 

ʅʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 3.4 ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʭʚʦʨʠʭ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ 

ʷʢ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʪʘʢ ʽ ʭʨʦʥʽʯʥʠʤ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʪʣʽ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʙʽʣʴʰ ʚʠʨʘʞʝʥʽ ʟʤʽʥʠ ʩʪʘʥʫ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʟ ʧʦʩʠʣʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ 

ʦʩʪʝʦʢʣʘʩʪʽʚ ʽ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʥʽʞ ʫ ʭʚʦʨʠʭ ʟ ʘʥʘʣʦʛʽʯʥʠʤ 

ʜʽʘʛʥʦʟʦʤ, ʘʣʝ ʙʝʟ ʩʫʧʫʪʥʴʦʾ ʟʘʛʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʘʙʦ ʧʨʠ ʾʾ ʥʘʷʚʥʦʩʪʽ ʪʘ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʨʫʰʝʥʴ ʚ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʦʨʛʘʥʽʟʤʫ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʭʚʦʨʠʭ ʽʟ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ ʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʱʦ 

ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʜʽʘʙʝʪʠʯʥʦ ʁ ʦʩʪʝʦʧʘʪʽʻʶ, ʧʨʦʩʪʝʞʫʚʘʣʘʩʷ ʽʜʝʥʪʠʯʥʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʤʽʥ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʫ 

ʭʚʦʨʠʭ ʽʟ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ 

ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʩʠʥʪʝʟʫ ʽ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʙʫʣʦ ʙʽʣɹh  

ʚʠʨʘʞʝʥʠʤ, ʥʽʞ ʫ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ, 

ʱʦ ʜʣʷ ʭʚʦʨʠʭ ʽʟ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʽ ʟ 

ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʷʢʽ ʫʩʢʣʘʜʥʝʥ ̔ ʜ̔ ʘʙʝʪʠʯʥʦʶ 

ʦʩʪʝʦʧʘʪʽʻʶ, ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʨʦʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʥʘʜ ʦʩʣʘʙʣʝʥʠʤ ʦʩʪʝʦʩʠʥʪʝʟʦʤ ʚ 

ʢʽʩʪʢʦʚʠʭ ʪʢʘʥʠʥʘʭ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʨʠʩʢʦʨʝʥʫ ʜʝʩʪʨʫʢʮʽʶ ʽ ʚʪʨʘʪʫ ʢʽʩʪʢʦʚʠʭ 

ʩʪʨʫʢʪʫʨ ʧʘʨʦʜʦʥʪʫ. ʅʘʧʨʦʪʠ, ʭʚʦʨʠʤ, ʷʢʽ ʥʝ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 

ʪʠʧʫ, ʧʨʠʪʘʤʘʥʥʝ ʟʙʝʨʝʞʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʮʠʤʠ  ʧʨʦʮʝʩʘʤʠ ʧʨʠ 

ʧʦʤʽʨʥʦ ʟʥʠʞʝʥʦʤʫ ʨʽʚʥʽ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʽ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʽʡ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ.  

ɼʣʷ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙ'ʻʤʥʦʾ ʜʝʥʪʘʣʴʥʦʾ 

ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ 

ʚʠʷʚʣʝʥʠʭ ʧʦʨʫʰʝʥʴ ɦʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ 

ʱʝʣʝʧ ʽʟ ʟʤʽʥʘʤʠ ʚʤʽʩʪʫ ʢʽʩʪʢʦʚʠʭ ʤʘʨʢʝʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʽʩʪʢʦʚʠʡ 

ʤʝʪʘʙʦʣʽʟʤ, ʽ ʥʠʟʢʦʶ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ, ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʽʥʽʯʥʠʭ ʽ 

ʙʽʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʟʘʟʥʘʯʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʘ ʜʦʩʪʦʚʽʨʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ 

ʢʣʽʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ 

(ʧʘʨʦʜʦʥʪʘʣʴʥʠʤʠ ʽ ʷʩʝʥʝʚʠʤʠ ʽʥʜʝʢʩʘʤʠ) ʽ ʨʽʚʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʽʩʪʢʦʚʫ ʱʽʣʴʥʽʩʪʴ ʪʢʘʥʠʥ (r=0,58; p<0,01). 

ɺʩʪʘʥʦʚʣʝʥʠʡ ʧʨʷʤʠʡ (ʚʽʜ ʧʦʤʽʨʥʦʾ ʜʦ ʟʥʘʯʥʦʾ ʩʠʣʠ) ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚ'ʷʟʦʢ (ʨʘʥʛʦʚʠʡ ʤʝʪʦʜ ʢʦʨʝʣʷʮʽʾ ʟʘ ʉʧʽʨʤʝʥʦʤ) ʤʽʞ ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʽ ʤʘʨʢʝʨʘʤʠ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ (ʨʠʩ. 3.5). 
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ʈʠʩ. 3.5. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʷʚʣʝʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ 

 

ʇʨʠ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʦʤʫ ʧʝʨʝʙʽʛʫ ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʪʣʽ ʜʽʘʙʝʪʠʯʥʦʾ 

ʦʩʪʝʦʧʘʪʽʾ ʚʠʷʚʣʝʥʦ ʧʨʷʤʠʡ, ʟʥʘʯʥʦʾ ʩʠʣʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ 

ʊʈʂʌ ʽ ʆʂʎ (r=0,46, p<0,05), ɺɸʈ ʽ ɓ-CL (r=0,82, p<0,001), ʟʚʦʨʦʪʥʠʡ ʤʽʞ 

ʊʈʂʌ ʽ ɺɸʈ (r= -0,52, p=0,001); ʊʈʂʌ ʽ ɓ-CL (r= -0,84, p<0,01); ʆʂʎ ̔ ɺɸʈ       

(r=  -0,69, p<0,05); ʆʂʎ ʽ ɓ-CL (r= -0,64; p<0,001) (ʨʠʩ. 3.6). 

 

ʈʠʩ. 3.6. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʷʚʣʝʥʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʭʚʦʨʠʭ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʫʩʢʣʘʜʥʝʥʠʤ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʘʢʪʠʚʥʦʩʪʽ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʤʽʞ ʩʦʙʦʶ ʫ ʭʚʦʨʠʭ II ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʚʩʪʘʥʦʚʣʝʥʽ ʧʨʷʤʽ ʟʚ'ʷʟʢʠ 

ʟʥʘʯʥʦʾ ʽ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʨʽʚʥʽʚ ʊʈʂʌ ʟ ʆʂʎ (r=0,82; p<0,05), ɺɸʈ ʟ ɓ-Cl 

(r=0,85; p<0,05), ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ ʊʈʂʌ ʽ ɺɸʈ (r= -0,77; p<0,05), ʆʂʎ ʟ ɺɸʈ 

(r= -0,64; p<0,05), ʊʈʂʌ ʽ ɓ-Cl (r= -0,80; p<0,05), ɓ-Cl ʟ ʆʂʎ (r= -0,85; p<0,001) 

(ʨʠʩ.3.7 ). 
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ʈʠʩ. 3.7. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʷʚʣʝʥʠʭ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ 

 

ʇʦʢʘʟʦʚʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʥʝ 

ʫʩʢʣʘʜʥʝʥʠʤ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʤʽʥʽʤʘʣʴʥʽ ʟʤʽʥʠ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ: ʚʠʟʥʘʯʘʣʦʩʷ ʣʠʰʝ ʛʨʘʥʠʯʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ʊʈʂʌ ʽ 

ʆʂʎ ʫ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ (89,2%) ʥʘ ʬʦʥʽ ʜʦʩʪʦʚʽʨʥʦ ʧʦʤʽʨʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʾ ʨʝʟʦʨʙʮʽʾ ɓ-Cl 

ʽ ɺɸʈ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. ʇʨʠ ʮʴʦʤʫ ʚʠʷʚʣʷʚʩʷ ʜʦʩʪʦʚʽʨʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʥʘʟʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (r= -0,25; p<0,05).  

ʈʦʟʧʦʜʽʣ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʽ ʨʝʟʦʨʙʮʽʾ ʷʢ 

ʫ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʦʾ, ʪʘʢ ʽ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʥʦʩʠʚ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʽ ʤʘʚ 2 ʟʥʘʯʝʥʥʷ ï ʝʢʩʪʨʝʤʘʣʴʥʦ-ʧʦʤʽʨʥʝ ʽ ʚʠʩʦʢʦʟʥʘʯʫʱʝ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʽʩʥʫʚʘʥʥʷ ʜʚʦʭ ʚʠʜʽʚ ʧʝʨʝʙʽʛʫ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʭʚʦʨʠʭ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʽʩʪʦʪʥʦʾ ʽ ʰʚʠʜʢʦʾ ʚʪʨʘʪʠ ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʣʽʥʽʯʥʠʭ, ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʦʢʨʝʤʠʭ ʦʩʽʙ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʦʩʪʝʦʧʘʪʽʻʶ. 
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ɺʠʩʥʦʚʦʢ ʟʘ ʨʦʟʜʽʣʦʤ 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʢʣʽʥʽʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʫ 

ʭʚʦʨʠʭ ʟ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ ʧʦʢʘʟʘʚ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʜʦʤʽʥʫʚʘʥʥʷ 

ʢʣʽʥʽʯʥʠʭ ʩʠʤʧʪʦʤʽʚ ʷʢ ʭʨʦʥʽʯʥʦʛʦ, ʪʘʢ ʽ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʦʛʦ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʨʦʷʚʫ ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ 

ʧʨʦʮʝʩʫ ʻ ʥʘʨʦʩʪʘʥʥʷ ʦʟʥʘʢ ʘʢʪʠʚʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʘʣʴʚʝʦʣʷʨʥʽʡ ʢʽʩʪʮʽ.  

ʗʢ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʥʘʦhʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ 

ʤʝʪʦʜʦʤ ʚʠʷʚʣʝʥʥʷ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʘʨʦʜʦʥʪʘ ʻ ʢʦʥʫʩʥʦ-

ʧʨʦʤʝʥʝʚʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʜʽʘʛʥʦʩʪʠʢʘ. ʇʨʠ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʘʣʴʚʝʦʣʷʨʥʽʡ ʢʽʩʪʮʽ 

ʫ ʭʚʦʨʠʭ ʟ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ ʚʜʘʣʦʩʷ ʚʠʷʚʠʪʠ ʟʥʠʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʘʭ ʫ 100% ʜʦʩʣʽʜʞʫʚʘʥʠʭ, 

ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʤʽʞʟʫʙʥʠʭ ʢʽʩʪʢʦʚʠʭ ʪʢʘʥʠʥʘʭ (ʟʘ 

ʜʘʥʠʤʠ ʽʥʜʝʢʩʫ ʍʘʫʥʩʬʽʣʜʘ). ʇʨʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʤʽʥʠ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʠ ʨʽʟʥʦʾ ʚʠʨʘʞʝʥʦʩʪʽ ʫ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʽ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʫʩʢʣʘʜʥʝʥʠʤ 

ʜʽʘʙʝʪʠʯʥʦ ʁʦʩʪʝʦʧʘʪʽʻʶ: ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʙʽʣʴʰ ʩʫʪʪʻʚʽ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʠʤʽ ʟʤʽʥʠ ʚʠʷʚʣʷʣʠʩʷ ʫ ʭʚʦʨʠʭ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʤʝʥʰ 

ʚʠʨʘʞʝʥʽ ï ʫ ʭʚʦʨʠʭ ʟ ʭʨʦʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ. 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʜʦʟʚʦʣʠʣʠ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʨʦʟʚʠʪʦʢ ʦʩʪʝʦʧʦʨʦʟʫ, ʘ ʦʪʞʝ, ʽ ʟʥʠʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʻ ʥʘʩʣʽʜʢʦʤ ʷʢ ʧʽʜʚʠʱʝʥʦʾ ʢʽʩʪʢʦʚʦʾ ʨʝʟʦʨʙʮʽʾ, ʪʘʢ 

ʽ ʥʝʝʬʝʢʪʠʚʥʦʛʦ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ. ɿ ʤʝʪʦʶ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ  ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʨʷʜʦʤ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ 

ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʪʘ ʦʩʪʝʦʩʠʥʪʝʟʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʢʨʠʥʽʥʛ ʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʚʤʽʩʪʫ ʢʽʩʪʢʦʚʦʛʦ ʽʟʦʬʝʨʤʝʥʪʫ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʽ 

ʦʩʪʝʦʢʘʣʴʮʠʥʫ, ʘ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʫ ʢʽʩʪʢʦʚʦʾ ʨʝʟʦʨʙʮʽʾ ï ʨʽʚʥ ̫ʪʘʨʪʨʘʪ-

ʨʝʟʠʩʪʝʥʪʥʦʾ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ ʽ ʉ-ʢʽʥʮʝʚʦʛʦ ʪʣ̔ʦʧʝʧʪʠʜʫ ʢʦʣʘʛʝʥʫ 1 ʪʠʧʫ ʚ 

ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ. 



 87 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠ 

ʜʽʘʙʝʪʠʯʥʽʡ ʦʩʪʝʦʧʘʪʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʧʘʨʦʜʦʥʪʠʪ ʪʘ 

ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʚʘʣʦʩʷ ʙʽʣʴʰ ʛʣʠʙʦʢʝ 

ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ 

ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʥʘʜ ʦʩʣʘʙʣʝʥʠʤ ʦʩʪʝʦʛʝʥʝʟʦʤ, ʱʦ ʟʫʤʦʚʣʶʚʘʣʦ ʧʨʠʩʢʦʨʝʥʥʷ 

ʜʝʩʪʨʫʢʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʘʨʦʜʦʥʪʘ ʽ ʾ ʾ ʚʪʨʘʪʫ. ʈʘʟʦʤ ʟ ʪʠʤ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʫʨʘʞʝʥʥʷʤ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ 

ʪʢʘʥʠʥ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʧʘʪʦʣʦʛʽʾ, ʦʙʫʤʦʚʣʝʥʦʾ ʮʫʢʨʦʚʠʤ 

ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ʤʘʨʢʝʨʽʚ 

ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʾ ʨʝʟʦʨʙʮʽʾ. 

ʇʦʢʘʟʘʥʘ ʚʠʩʦʢʘ ʜʽʘʛʥʦʩʪʠʯʥʘ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʦʙʨʘʥʠʭ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʽ ʂʇʂʊ ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ 

ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʢʽʩʪʢʦʚʠʭ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʦʟʛʣʷʜʘʪʠ ʾʭ ʫ ʷʢʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʩʪʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʨʦʙʦʪʠ ʻ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʘʨʦʜʦʥʪʫ ʚʽʜ ʩʪʘʥʫ 

ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ. 

1. ʆʩʦʙʣʠʚʽʩʪʶ ʧʨʦʷʚʫ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʦʛʦ ʽ ʭʨʦʥʽʯʥʦʛʦ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʧʨʠ ʜʽʘʙʝʪʠʯʥʽʡ ʦʩʪʝʦʧʘʪʽʾ ʻ ʥʘʨʦʩʪʘʥʥʷ 

ʥʝʟʘʣʝʞʥʠʭ ʚʽʜ ʢʣʽʥʽʯʥʦʾ ʢʘʨʪʠʥʠ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʟʥʘʢ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʢʽʩʪʢʦʚʽʡ 

ʩʪʨʫʢʪʫʨʽ ʧʘʨʦʜʦʥʪʫ ʽ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʘʣʴʚʝʦʣʷʨʥʠʭ 

ʚʽʜʨʦʩʪʢʘʭ. 

2. ʇʝʨʝʙʽʛ ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ 

ʪʢʘʥʠʥʘʭ ʫ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ ʧʨʠ ʜʽʘʙʝʪʠʯʥʽʡ ʦʩʪʝʦʧʘʪʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʨʘʞʝʥʠʤʠ 

ʟʤʽʥʘʤʠ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰ ʽʩʪʦʪʥʠʤ 

ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʟʥʘʯʥʽʠhʤ ʧʽʜʚʠʱʝʥʥʷʤ 

ʚʤʽʩʪʫ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʾ ʨʝʟʦʨʙʮʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽʻʥʪʘʤʠ ʟ ʮʫʢʨʦʚʠʤ 

ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ ʙʝʟ ʟʛʘʜʘʥʦʾ ʦʩʪʝʦʧʘʪʦʣʦʛʽʾ. 
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3. ɼʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʧʦʨʦʟʫ ʪʘ ʩʪʘʥʫ ʱʽʣʴʥʦʩʪʽ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʫʩʥʦ-ʧʨʦʤʝʥʝʚʦʾ 

ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʨʽʚʥ ̫ ʤʘʨʢʝʨʽʚ 

ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ (ʪʘʨʪʨʘʪ-ʨʝʟʠʩʪʝʥʪʥʦʾ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ ʽ ʉ-ʢʽʥʮʝʚʠʭ 

ʪʽʣʦʧʝʪʠʜʚ̔ ʢʦʣʘʛʝʥʫ 1 ʪʠʧʫ), ʘ ʪʘʢʦʞ ʚʤʽʩʪʫ ʤʘʨʢʝʨʽʚ ʦʩʪʝʦʩʠʥʪʝʟʫ 

(ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʽ ʢʽʩʪʢʦʚʦʛʦ ʽʟʦʬʝʨʤʝʥʪʫ ʣʫʞʥʦʾ ʢʽʩʪʢʦʚʦʾ ʬʦʩʬʘʪʘʟʠ). 

 

ʅʘʚʝʜʝʥʽ ʚ ʨʦʟʜʽʣʽ ʨʝʟʫʣʴʪʘʪʠ ʦʧʨʠʣʶʜʥʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʜʞʝʨʝʣʘʭ: 

1. Gudarian, O., & Cherednyk, D. (2023). ʉʪʘʥ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ 

ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʧʨʠ ʜʽʘʙʝʪʠʯʥʽʡ ʦʩʪʝʦʧʘʪʽʾ. ɺʽʩʥʠʢ 

ʩʪʦʤʘʪʦʣʦʛʽʾ, 122(1), 160ï166. https://doi.org/10.35220/2078-8916-2023-47-1.26. 

2. ɻʫʜʘʨôʷʥ, ʆ., & ʏʝʨʝʜʥʠʢ, ɼ. (2023). ʇʦʢʘʟʥʠʢʠ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʧʨʠ ʜʽʘʙʝʪʠʯʥʽʡ 

ʦʩʪʝʦʧʘʪʽʾ ʚ ʦʮʽʥʮʽ ʧʨʦʛʥʦʟʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. ɯʥʥʦʚʘʮʽʾ ʚ 

ʩʪʦʤʘʪʦʣʦʛʽʾ, (2), 16ï23. https://doi.org/10.35220/2523-420X/2023.2.4  

https://doi.org/10.35220/2078-8916-2023-47-1.26
https://doi.org/10.35220/2523-420X/2023.2.4
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ʈʆɿɼɯʃ 4 

 

ɼʀʅɸʄɯʂɸ ʇʈʆʎɽʉɯɺ ʆʉʊɽʆɯʅʊɽɻʈɸʎɯɰ ʇʈʀ ɼɽʅʊɸʃʔʅɯʁ 

ɯʄʇʃɸʅʊɸʎɯɰ ʋ ʍɺʆʈʀʍ ʅɸ ɻɽʅɽʈɸʃɯɿʆɺɸʅʀʁ ʇɸʈʆɼʆʅʊʀʊ 

ʅɸ ʊʃɯ ʎʋʂʈʆɺʆɻʆ ɼɯɸɹɽʊʋ 2 ʊʀʇʋ 

 

4.1. ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧ ʭʚʦʨʠʭ  

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʟʘʜʘʯʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʚʯʘʣʘʩʷ ʧʦʨʽʚʥʷʣʴʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʾ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ 84 ʧʘʮʽʻʥʪʽʚ ʟ 

ʨʽʟʥʦ  ʁ ʤʽʥʝʨʘʣʴʥʦ ʁ ʱʽʣʴʥʩ̔ʪʁ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ, 

ʧʘʪʦʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʦ  ʁ ʟʽ ʟʤʽʥʘʤʠ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʭʚʦʨʠʭ ʥʘ 

ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʽʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 

ʪʠʧʫ. 

ʆʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʧʦ ʚʩʪʘʥʦʚʣʝʥʥʶ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ 

ʧʨʦʚʝʜʝʥʦ ʚ 3-ʭ ʦʜʥʦʨʽʜʥʠʭ ʟʘ ʩʪʘʪʪʶ ʽ ʚʽʢʦʤ ʛʨʫʧʘʭ ʭʚʦʨʠʭ: I ʦʩʥʦʚʥʘ ʽ II, III 

ʛʨʫʧʠ. ɼʦ I ʽ II ʛʨʫʧ ʟʘʣʫʯʝʥʽ 52 ʧʘʮʽʻʥʪʠ (ʧʦ 26 ʦʩʽʙ, ʱʦ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ 

ʤʝʪʦʜʦʤ ʟʘʧʝʯʘʪʘʥʦʛʦ ʢʦʥʚʝʨʪʫ) ʟ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ, ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ ʪʘ ʫʩʢʣʘʜʥʝʥʠʤ 

ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ, ʷʢʠʤ ʙʫʣʦ ʧʨʠʟʥʘʯʝʥʦ ʨʽʟʥʽ ʣʽʢʫʚʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ. 

ɽʥʜʦʢʨʠʥʥʫ ʧʘʪʦʣʦʛʽʶ ʙʫʣʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʬʘʭʽʚʮʷʤʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʬʽʣʶ, ʫ 

ʷʢʠʭ ʮ ̔ʧʘʮʽʻʥʪʠ ʧʝʨʝʙʫʚʘʣʠ ʥʘ ʜʠʩʧʘʥʩʝʨʥʦʤʫ ʦʙʣʽʢʫ. III ʛʨʫʧʘ ʩʬʦʨʤʦʚʘʥʘ 

ʧʘʮʽʻʥʪʘʤʠ ʟ ʘʥʘʣʦʛʽʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ, ʘʣʝ ʙʝʟ ʬʦʥʦʚʦʾ 

ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ (32 ʦʩʦʙʠ).  

ʋ ɯ ʪʘ ɯɯ ʛʨʫʧʽ ʭʚʦʨʠʭ ʟ ʜʽʘʛʥʦʟʦʤ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ, 

ʟʥʠʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʽ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʙʫʣʦ ʥʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ, ʧʨʠʯʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘ 

ʚʪʨʘʪʘ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚʽʜʙʫʚʘʣʘʩʷ ʥʘ ʬʦʥʽ ʚʠʨʘʞʝʥʠʭ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʠʭ ʟʤʽʥ ʚ ʩʠʩʪʝʤʽ ʨʝʛʫʣʶʚʘʥʥʷ ʷʢ ʦʩʪʝʦʛʝʥʝʟʫ, ʪʘʢ ʽ 

ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ. 
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ʋ ʭʚʦʨʠʭ ʥʘ ʭʨʦʥʽʯʥʠʡ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ 

ʧʘʨʦʜʦʥʪʠʪ ʙʝʟ ʩʫʧʫʪʥʴʦʛʦ ʝʥʜʦʢʨʠʥʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ (IɯI ʛʨʫʧʘ)  ʧʦʢʘʟʥʠʢʠ 

ʢʩ̔ʪʢʦʚʦʛʦ ʦʙʤʽʥʫ ʽ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ 

ʚʽʜʨʦʩʪʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʜʦʤʽʥʘʮʽʻʶ ʧʨʦʮʝʩʽʚ ʨʝʟʦʨʙʮʽʾ ʥʘʜ ʧʨʦʮʝʩʘʤʠ 

ʦʩʪʝʦʩʠʥʪʝʟʫ, ʧʨʦʪʝ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʤʝʥʰ ʚʠʨʘʞʝʥʠʤʠ, ʥʽʞ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ I 

ʪʘ ɯɯ ʛʨʫʧʠ. ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ ʜʦʢʘʟʦʚʽʩʪʴ ʧʘʪʦʛʝʥʝʪʠʯʥʦʾ ʨʦʣʽ ʧʦʨʫʰʝʥʴ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʚʪʨʘʪʽ ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʫ ʧʝʨʚʠʥʥʽʡ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʤʘʡʙʫʪʥʽʡ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, 

ʧʘʮʽʻʥʪʘʤ ʧʨʦʚʦʜʠʣʘʩʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʘ ʪʘ ʦʩʪʝʦʪʨʦʧʥʘ 

ʪʝʨʘʧʽʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʨʫʧʦʚʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʦʩʽʙ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ. 

ʊʝʨʘʧʽʶ ʧʦʯʠʥʘʣʠ ʟʘ 2-3 ʪʠʞʥʽ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʽ ʪʽʣʴʢʠ ʫ 

ʭʚʦʨʠʭ ʟʽ ʩʪʽʡʢʦʶ ʢʦʤʧʝʥʩʘʮʽʻʶ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ. ɺ ʧʨʦʮʝʩʽ ʪʝʨʘʧʽʾ 

ʨʦʟʚʠʪʢʫ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʙʨʘʥʠʭ ʤʝʜʠʢʘʤʝʥʪʦʟʥʠʭ 

ʟʘʩʦʙʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. 

ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʷʚʣʝʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʨʫʰʝʥʴ ʧʨʦʮʝʩʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʭʚʦʨʠʭ ʢʦʞʥʦʾ ʟ 3-ʭ ʛʨʫʧ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʨʽʟʥʽ 

ʘʣʛʦʨʠʪʤʠ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ. ʊʘʢ, ʧʘʮʽʻʥʪʘʤ ɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʨʝʢʦʤʝʥʜʫʚʘʣʠ 

ʣʽʢʫʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, ʷʢʠʡ ʯʠʥʠʚ ʧʦʪʝʥʮʽʡʦʚʘʥʠʡ ʚʧʣʠʚ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʦʜʥʦʯʘʩʥʦ ʧʨʠʛʥʽʯʫʚʘʚ ʧʦʩʠʣʝʥʫ ʨʝʟʦʨʙʮʽʶ ʢʽʩʪʢʦʚʠʭ 

ʩʪʨʫʢʪʫʨ ï ʨʝʢʦʤʙʽʥʘʥʪʥʠʡ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʙʽʣʦʢ rhBMP-2 ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 

ʤʢʛ/ʤʣ ʩʫʤʽʩʥʦ ʽʟ ʦʩʪʝʦʛʝʥʦʥʦʤ ʚ ʜʦʙʦʚʽʡ ʜʦʟʽ 830 ʤʛ ʢʫʨʩʦʤ 1,5 ʤʽʩʷʮʽ. ɺʠʙʽʨ 

ʦʩʪʝʦʛʝʥʦʥʫ ʙʫʚ ʦʙʫʤʦʚʣʝʥʠʡ ʧʦʜʚʽʡʥʠʤ ʚʧʣʠʚʦʤ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ï ʘʢʪʠʚʘʮʽʻʁ  ʦʩʪʝʦʙʣʘʩʪʽʚ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷʤ 

ʬʫʥʢʮʽ ʾʦʩʪʝʦʢʣʘʩʪʽʚ. ʍʚʦʨʠʤ ɯɯ ʪʘ ɯɯɯ ʛʨʫʧ ʧʨʠʟʥʘʯʘʣʠ ʪʽʣʴʢʠ ʦʩʪʝʦʛʝʥʦʥ ʚ 

ʜʦʙʦʚʽʡ ʜʦʟʽ 830 ʤʛ ʢʫʨʩʦʤ 1,5 ʤʽʩʷʮʽ. 

. 

ʋ ʧʽʜʛʦʪʦʚʯʦʤʫ ʧʝʨʽʦʜʽ ʜʦ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʾ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ 

ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʢʦʤʧʣʝʢʩʥʝ ʣʽʢʫʚʘʥʥʷ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ 
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ʧʘʨʦʜʦʥʪʠʪʫ ʧʦ ʻʜʠʥʽʡ ʩʭʝʤʽ ï ʜʦ ʧʦʚʥʦʛʦ ʫʩʫʥʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʟ ʣʦʢʘʣʴʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʦʪʦʜʠʥʘʤʽʯʥʦʾ ʪʝʨʘʧʽʾ 

ʩʠʩʪʝʤʦʶ Helbo photodynamic System. ʄʝʪʦʜʠʢʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧôʻʟʦʩʢʘʣʝʨʘ 

çPiezon & Airflow prophylaxis masterè ʢʦʤʧʘʥʽʾ çEMSè (ʐʚʝʡʮʘʨʽʷ) ï 

ʟʘʢʨʠʪʦʛʦ ʢʶʨʝʪʘʞʫ ʧʦ ʚʠʜʘʣʝʥʥ ʁʛʨʘʥʫʣʷʮʽʡ ʽʟ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ. ʋʩʽ 

ʧʘʮʽʻʥʪʠ, ʷʢʽ ʨʦʟʧʦʯʘʣʠ ʣʽʢʫʚʘʥʥʷ, ʧʦʚʥʽʩʪʶ ʟʘʚʝʨʰʠʣʠ ʡʦʛʦ ʢʫʨʩ. ʊʝʨʘʧʽʷ 

ʧʨʦʚʦʜʠʣʘʩʷ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʤʽʩʷʮʷ, ʫ ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ï ʧʨʦʪʷʛʦʤ 2 ʤʽʩʷʮʽʚ. ɺ 

ʭʦʜʽ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 282 ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʠ, ʟ 

ʷʢʠʭ 92 (32,6%) ï ʫ ʭʚʦʨʠʭ ɯ ʛʨʫʧʠ; 89 (31,5%) ï ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯɯ ʛʨʫʧʠ ʪʘ 

101 (35,8%) ï ʫ ɯɯɯ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ, ʪʦʙʪʦ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ 

ʽʤʧʣʘʥʪʘʪʽʚ (ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʠʨʘʞʝʥʥʽ) ʙʫʣʘ ʧʦʨʽʚʥʷʥʦʶ (ʪʘʙʣ. 4.1).  

ʊʘʙʣʠʮʷ 4.1 

ʂʽʣʴʢʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʭʚʦʨʠʭ  

ʨʽʟʥʠʭ ʛʨʫʧ ʩʧʦʩʪʝʨʝʞʝʥʥʷ  

ʇʦʢʘʟʥʠʢ 

ɻʨʫʧʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ɯ ʛʨʫʧʘ ɯɯ ʛʨʫʧʘ ɯɯɯ ʛʨʫʧʘ 

ʂʽʣʴʢʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ 

 ɸʙʩʦʣʶʪʥʘ      

    ʢ̔ ʣʴʢʽʩʪʴ 
 % 

 ɸʙʩʦʣʶʪʥʘ      

    ʢ̔ ʣʴʢʽʩʪʴ 
 % 

 ɸʙʩʦʣʶʪʥʘ      

    ʢ̔ ʣʴʢʽʩʪʴ 
 % 

92 32,6 89 31,6 101 35,8 

 

ɼʠʥʘʤʽʢʫ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʽʚ ʚʠʚʯʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ, ʪʝʤʧʽʚ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʘ ʪʘʢʦʞ ʩʪʘʥʫ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ  ̔ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʧʨʦʚʦʜʠʣʠʩʷ ʯʝʨʝʟ 1, 3, 6 ʽ 12 ʤʽʩʷʮʽʚ ʧʽʩʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ.  
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ʇʝʨʝʙʽʛ ʨʘʥʥʴʦʛʦ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʫ ʧʘʮʽʻʥʪʽʚ ʚʩʽʭ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʩʫʪʪʻʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ʊʘʢ, 

ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʫʩʽʭ ʛʨʫʧ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʷʚʠʱʘ ʨʝʘʢʪʠʚʥʦʛʦ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʨʘʞʝʥ ̔ ʧʦʤʽʨʥʦ. 

ʂʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʩʪʘʥʫ ʧʝʨʠʽʤʧʣʘʥʪʥʦʾ ʟʦʥʠ ʫ ʙʽʣʴʰʦʩʪʽ ʭʚʦʨʠʭ (86,6%) ʥʘ 2-4 

ʜʦʙʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʤʠ ʙʦʣʷʤʠ, ʩʣʘʙʢʠʤ ʥʘʙʨʷʢʦʤ, 

ʛʽʧʝʨʝʤʽʻʶ ʷʩʝʥʥʠʭ ʪʢʘʥʠʥ ʪʘ ʥʝʟʥʘʯʥʦʶ ʝʢʩʫʜʘʮʽʻʶ ʚ ʦʙʣʘʩʪʽ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ. ʅʘ ʜʨʫʛʠʡ ʜʝʥʴ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ ʽʥʪʝʥʩʠʚʥʘ 

ʙʦʣʽʩʥʽʩʪʴ, ʜʠʬʫʟʥʘ ʛʽʧʝʨʝʤʽʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʧʦʰʠʨʝʥʥʷ ʨʝʘʢʪʠʚʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʟʘ ʤʝʞʽ ʧʝʨʽʽʤʧʣʘʥʪʥʦʾ ʟʦʥʠ, ʩʫʙʬʝʙʨʠʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʟʙʽʣʴʰʝʥʥʷ 

ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ 19,2% ʭʚʦʨʠʭ ɯ ʛʨʫʧʠ, 15,4% ʧʘʮʽʻʥʪʽʚ ɯɯ 

ʛʨʫʧʠ ʪʘ ʫ 6,25% ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯɯɯ ʛʨʫʧʠ. 

ʇʦʚʥʘ ʨʝʛʨʝʩʽʷ ʢʣʽʥʽʯʥʠʭ ʷʚʠʱ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʠʽʤʧʣʘʥʪʥʦʾ 

ʟʦʥʠ ʚ 64 (76,2%) ʚʠʧʘʜʢʘʭ ʨʦʟʚʠʚʘʣʘʩʷ ʯʝʨʝʟ 7-8 ʜʥʽʚ. ʋ ʨʝʰʪʠ 20 (23,8%) 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʢʫʧʽʨʫʚʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʩʪʘʚʘʣʦ ʧʽʟʥʽʰʝ, ʥʘ 14-15 

ʜʦʙʫ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʟʘʣʠʰʢʦʚʽ ʟʘʧʘʣʴʥʽ ʷʚʠʱʘ ʯʝʨʝʟ ʪʠʞʜʝʥʴ 

ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʯʘʩʪʽʰʝ ʟʙʝʨʽʛʘʣʠʩʷ ʫ ʭʚʦʨʠʭ ɯ ʽ ɯɯ ʛʨʫʧʠ (11,5% 

ʪʘ 7,7% ʚʽʜʧʦʚʽʜʥʦ), ʘ ʪʘʢʦʞ ʜʦʩʠʪʴ ʨʽʜʢʦ (3,1%) ï ʫ ʧʘʮʽʻʥʪʽʚ ɯɯɯ ʛʨʫʧʠ. 

ɺʠʧʘʜʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʚ ʽʤʧʣʘʥʪʘʮʽʡʥʽʡ ʟʦʥʽ ʤʫʢʦʟʠʪʽʚ ʫ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ ʧʽʩʣʷ 

ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʚʠʪʦʢ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʟʙʽʣʴʰʝʥʥʷ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʥʝ ʟʘʣʝʞʘʣʠ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʚ ʞʦʜʥʽʡ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʝ 

ʩʚʽʜʯʠʣʦ ʥʘ ʢʦʨʠʩʪʴ ʪʦʛʦ, ʱʦ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʭʚʦʨʠʭ ʫʩʽʭ ʛʨʫʧ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʣʘ ʜʦʩʪʘʪʥʴʦʶ, ʟ ʽʥʰʦʛʦ ï ʱʦ ʦʧʝʨʘʮʽʡʥʘ ʪʨʘʚʤʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʚʪʨʫʯʘʥʥʷ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟʦʤ ʦʩʥʦʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʣʦʢʘʣʴʥʦʛʦ ʟʘʧʘʣʝʥʥʷ 

ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʽ ʫ ʧʘʮʽʻʥʪʽʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʦʣʽʩʥʽʩʪʴ, ʥʘʙʨʷʢ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʣʦʢʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʟʙʽʣʴʰʝʥʥʷ ʧʽʜʱʝʣʝʧʥʠʭ ʣʽʤʬʘʪʠʯʥʠʭ ʚʫʟʣʽʚ ʪʘ ʽʥʰʽ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ, ʱʦ 
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ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ, ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯ ʪʘ ɯɯ ʛʨʫʧʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʤʝʥʰ 

ʩʧʨʠʷʪʣʠʚʠʤ ʧʝʨʝʙʽʛʦʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ɯɯɯ ʛʨʫʧʦʶ. 

ɿʘ 6-ʤʽʩʷʯʥʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʫ 12 ʭʚʦʨʠʭ ʚʽʜʙʫʣʘʩʷ ʜʝʟʽʥʪʝʛʨʘʮʽʷ 26 ʽʤʧʣʘʥʪʘʪʽʚ. ʋ 

ʨʝʰʪʠ 72 ʧʘʮʽʻʥʪʽʚ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʦʙʣʘʩʪʽ 256 ʽʤʧʣʘʥʪʘʪʽʚ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ, ʘ ʢʣʽʥʽʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʴ 

ʟʘʚʝʨʰʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʝʨʠʽʤʧʣʘʥʪʥʽʡ ʟʦʥʽ (ʨʠʩ. 4.1). 

 

ʈʠʩ. 4.1. ʆʨʪʦʧʘʥʪʦʤʦʛʨʘʤʘ  ʧʘʮʽʻʥʪʘ ʂ. 47 ʨʦʢʽʚ ʯʝʨʝʟ 4 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʽʤʧʣʘʥʪʘʮʽʾ. ɯʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ20200211  

 

ʅʝʩʪʘʙʽʣʴʥʽʩʪʴ ʽʤʧʣʘʥʪʘʪʽʚ ʥʘʡʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʚʠʷʚʣʷʣʘʩʷ ʥʘ ʝʪʘʧʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʦʨʤʫʚʘʯʽʚ ʷʩʝʥʥʠʭ ʪʢʘʥʠʥ ʽ ʣʠʰʝ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯɯ ʛʨʫʧʠ  (ʚ 6 

ʽʟ 12 ʚʠʧʘʜʢʽʚ  ï ʧʦ 2 ʽʤʧʣʘʥʪʘʪʠ, ʚ 4-ʭ ï ʧʦ 3 ʪʘ ʫ 2-ʭ ï ʧʦ 1 ʽʤʧʣʘʥʪʘʪʫ). 

ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʫ ʚʢʘʟʘʥʽʡ ʛʨʫʧʽ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ 

ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ (ʜʦ 12 ʤʽʩʷʮʽʚ) ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ʋ 2 ʧʘʮʽʻʥʪʽʚ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ 

ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʥʝʧʨʠʻʤʥʽ ʚʽʜʯʫʪʪʷ ʫ ʚʠʛʣʷʜʽ ʛʽʧʝʨʝʤʽʾ ʪʘ ʥʝʟʥʘʯʥʦʛʦ ʥʘʙʨʷʢʫ 

ʪʢʘʥʠʥ ʚ ʦʙʣʘʩʪʽ ʽʤʧʣʘʥʪʘʪʽʚ.   ʅʘʷʚʥʽʩʪʴ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʚʽʜ 3,2 ʤʤ ʜʦ 

4,6 ʤʤ ʪʘ ʚʪʨʘʪʘ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ʙʽʣʷ ʰʠʡʦʢ ʽʤʧʣʘʥʪʘʪʽʚ 
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ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʨʦʟʚʠʪʦʢ ʧʝʨʠʽʤʧʣʘʥʪʠʪʫ ʫ ʭʚʦʨʠʭ, ʱʦ ʧʽʜʣʷʛʘʣʠ ʘʥʘʣʽʟʫ 

(ʨʠʩ. 4.2). 

 

ʈʠʩ. 4.2. ʇʘʥʦʨʘʤʥʠʡ ʟʨʽʟ ʂʇʂʊ  ʧʘʮʽʻʥʪʘ ʂ., 48 ʨʦʢʽʚ, ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ 

ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʟ ʦʟʥʘʢʘʤʠ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʫ. ɯʩʪʦʨʽʷ 

ʭʚʦʨʦʙʠ ˉ20200211.   

 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʘʙʦ ʚʠʥʠʢʥʝʥʥʷʤ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʪʘ 

ʩʪʘʥʦʤ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ 

ʧʘʮʽʻʥʪʽʚ ʟʘ ʜʘʥʠʤʠ ʢʦʥʫʩʥʦ-ʧʨʦʤʝʥʝʚʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ ʪʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʦʩʥʦʚʥʠʭ ʤʘʨʢʝʨʽʚ ʦʩʪʝʦʛʝʥʝʟʫ  ̔

ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʰʚʠʜʢʽʩʪʴ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʜʠʥʘʤʽʮʽ 

ʣʽʢʫʚʘʥʥʷ.  

 

4.2. ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥ ɹ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ  

(ʄʑʂʊ) ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʧʝʨʝʜ ʜʝʥʪʘʣʴʥʦʶ ʽʤʧʣʘʥʪʘʮʽʻʶ 
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ʚʩʪʘʥʦʚʣʝʥʦ ʾʾ ʟʥʠʞʝʥʥʷ ʫ ʭʚʦʨʠʭ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ, ʧʨʠʯʦʤʫ ʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʘ ʚʪʨʘʪʘ ʄʑʂʊ ʚʽʜʟʥʘʯʝʥʘ ʫ ʧʘʮʽʻʥʪʽʚ ɯ ʽ ɯɯ ʛʨʫʧʠ (539,8 Ñ 12,3 ʦʜ 

HU ʪʘ 558,7 Ñ 13,2 ʦʜ HU ʚʽʜʧʦʚʽʜʥʦ), ʤʝʥʰ ʚʠʨʘʞʝʥʘ ï ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯɯɯ 

ʛʨʫʧʠ (703,7 Ñ 15,2 ʦʜ HU). ɿʘ ʝʪʘʣʦʥʥʽ ʟʥʘʯʝʥʥʷ ʧʨʠʡʥʷʪʽ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 

ʽʥʜʝʢʩʫ ʍʘʫʥʩʬʽʣʴʜʘ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ (1032,6 Ñ 18,1 ʦʜ HU) (ʪʘʙʣ. 4.2.). 

ʊʘʙʣʠʮʷ 4.2 

ɼʠʥʘʤʽʢʘ ʧʦʢʘʟʥʠʢʽʚ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ 

ʚʽʜʨʦʩʪʢʽʚ ʫ ʭʚʦʨʠʭ ɯ-ɯɯɯ ʛʨʫʧʠ (M Ñ m) 

 

ɻʨʫʧʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʍʘʨʘʢʪʝʨ ʟʤʽʥ  

 ʽʥʜʝʢʩʫ ʍʘʫʥʩʬʽʣʴʜʘ 

 (ʚ ʦʜ. HU) 

ɯ  ʛʨʫʧʘ  

(n=26) 

ɯɯ ʛʨʫʧʘ  

(n=26) 

ɯɯɯ ʛʨʫʧʘ  

(n=32) 

ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ 539,8Ñ12,3 558,7Ñ13,2 703,7Ñ15,2 

ʯʝʨʝʟ 6-7 ʜʥʽʚ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ 423,6Ñ16,3* 429,7Ñ17,7* 635,7Ñ14,3* 

ʯʝʨʝʟ 1 ʤʽʩʷʮʴ 692,4Ñ18,1*
**  505,1Ñ16,3 803,5Ñ18,2*

**  

ʯʝʨʝʟ 3 ʤʽʩʷʮʽ 873,1Ñ14,7*
**  601,4Ñ20,4

*
**  884,7Ñ12,1

*
**  

ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ 975Ñ12,1*
**  663,5Ñ12,6*

**  993,4Ñ12,2
*
**  

ʯʝʨʝʟ 12 ʤʽʩʷʮʽʚ 941,6Ñ13,3*
**  664,7Ñ13,6

*
**  986,7Ñ14,3

*
**  

        ʇʨʠʤʽʪʢʠ: *  p <0,05 - ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ  

           ** p <0,05 - ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ  

 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʦʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ ʚ ʘʣʴʚʝʦʣʷʨʥʽʡ ʢʽʩʪʮʽ 

ʚʠʥʠʢʘʣʠ ʟʤʽʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʷʢʽ ʪʘʢʦʞ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʫ ʭʚʦʨʠʭ ɯ ʪʘ ɯɯ ʛʨʫʧ, ʥʽʞ ʫ 

ʧʘʮʽʻʥʪʽʚ ɯɯɯ ʛʨʫʧʠ (ʪʘʙʣ. 4.2.). 

ʗʢ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 4.2, ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʜʽʘʙʝʪʠʯʥʦʶ 

ʦʩʪʝʦʧʘʪʽʻʶ ʥʘ 6-7 ʜʝʥʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʢʽʩʪʢʦʚʘ 

ʱʽʣʴʥʽʩʪʴ ʟʥʠʞʫʚʘʣʘʩʷ ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʣʘ 423,6 Ñ 16,3 ʦʜ HU ʫ ʭʚʦʨʠʭ ɯ 
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ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ 429,7 Ñ 17,7 ʦʜ HU ï ʫ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ (ʧʨʠ ʚʝʣʠʯʠʥʽ 

ʟʛʘʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ 1032,6 Ñ 13,3 ʦʜ HU). ʋ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ɯɯɯ ʛʨʫʧʠ (ʙʝʟ ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ) ʘʥʘʣʽʟʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʮʝʡ ʧʝʨʽʦʜ 

ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʣʠʰʝ ʧʦʤʽʨʥʦʶ ʪʝʥʜʝʥʮʽʻʁ  (p>0,05) ʜʦ 

ʟʥʠʞʝʥʥʷ (635,7 Ñ 14,3 ʦʜ HU ʧʨʦʪʠ 703,2 Ñ 15,2 ʦʜ HU ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ). 

ɸʥʘʣʽʟ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʧʦʢʘʟʘʚ, ʱʦ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ 

ʥʘʡʙʽʣʴʰʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʝʤʧʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚʽʜʟʥʘʯʘʣʘʩʷ ʚ ɯ 

ʛʨʫʧʽ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʚʠʨʘʞʝʥʝ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʠ ʤʘʣʦ ʤʽʩʮʝ ʫ 

88,5% ʚʠʧʘʜʢʽʚ (ʚ ʩʝʨʝʜʥʴʦʤʫ, 692,4 Ñ 18,1 ʦʜ HU); ʫ ʨʝʰʪʠ (11,5%) ʪʝʤʧ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʙʫʚ ʧʦʚʽʣʴʥʽʰʠʤ: ʫ 2 ʧʘʮʽʻʥʪʽʚ (7,7% ʝʧʽʟʦʜʽʚ) 

ʧʦʢʘʟʥʠʢ ʄʑʂʊ ʥʝ ʜʦʩʷʛʘʚ ʥʠʞʥʽʭ ʤʝʞ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ, ʘ ʫ ʦʜʥʦʛʦ (3,8% 

ʚʠʧʘʜʢʽʚ) ʧʨʠʨʽʩʪ ʢʽʩʪʢʦʚʦʾ ʤʘʩʠ ʥʝ ʨʝʻʩʪʨʫʚʘʚʩʷ ʚʟʘʛʘʣʽ. 

ɹʽʣʴʰ ʧʦʚʽʣʴʥʠʡ ʪʝʤʧ ʚʽʜʥʦʚʣʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ɯɯ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ. ʊʘʢ, ʯʝʨʝʟ 1 

ʤʽʩʷʮʴ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʧʦʢʘʟʥʠʢʠ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʚʽʜʥʦʚʠʣʠʩʷ ʫ ʤʝʥʰ ʥʽʞ ʧʦʣʦʚʠʥʠ ʛʨʫʧʠ ï ʫ 12 ʟ 26 (46,2%) ʧʘʮʽʻʥʪʽʚ, ʘ ʫ 

ʨʝʰʪʠ 14 (53,8%) ɦ ʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʙʫʣʘ ʫ ʤʝʞʘʭ ʟʥʘʯʝʥʴ ʄʑʂʊ ʜʦ 

ʽʤʧʣʘʥʪʘʮʽʾ ʽ ʩʢʣʘʜʘʣʘ ʚ ʩʝʨʝʜʥʴʦʤʫ 505,1Ñ16,3 ʦʜ HU. 

ʄʘʢʩʠʤʘʣʴʥʦ ʚʠʨʘʞʝʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʭʚʦʨʠʭ 

ɯɯɯ ʛʨʫʧʠ. ʏʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʦʛʦ ʽʤʧʣʘʥʪʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ 

ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʚʽʜʥʦʚʣʶʚʘʣʘʩʷ ʫ 84,5% 

ʧʘʮʽʻʥʪʽʚ ʮʽʻʾ ʛʨʫʧʠ (ʚ ʩʝʨʝʜʥʴʦʤʫ 803,5Ñ18,2 ʦʜ HU). ʇʨʠ ʮʴʦʤʫ ʚ 9,3% 

ʚʠʧʘʜʢʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʯʘʩʪʢʦʚʦ-ʧʦʚʥʫ ʨʝʧʘʨʘʮʽʶ, ʘ ʫ 6,3% ʧʦʢʘʟʥʠʢ ʄʑʂʊ 

ʚʽʜʧʦʚʽʜʘʚ ʚʠʭʽʜʥʦʤʫ ʨʽʚʥʶ. 

ɸʥʘʣʽʟʦʤ ʧʦʢʘʟʥʠʢʽʚ ʧʦʜʘʣʴʰʦ ʾ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʤʧʣʘʥʪʦʣʦʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ɯ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʠ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʜʦ 

ʟʥʘʯʝʥʴ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʫ 96,4% ʧʘʮʽʻʥʪʽʚ (ʚ ʩʝʨʝʜʥʴʦʤʫ 873,5 Ñ 14,7 ʦʜ 

HU), ʫ ʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ ï ʥʘ ʨʽʚʥʽ 74,4% ʚʽʜ ʥʦʨʤʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ 
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ʪʢʘʥʠʥ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ 774,5 ʦʜ HU. ʋ ʧʘʮʽʻʥʪʽʚ ɯɯɯ ʛʨʫʧʠ ʜʠʥʘʤʽʢʘ ʙʫʣʘ 

ʧʦʨʽʚʥʷʥʘ  ï  ʫ 93,8% ʾʾ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʢʘʟʥʠʢ ʄʑʂʊ ʩʢʣʘʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 

884,7 Ñ 12,1 ʦʜ HU. 

ɿʘʟʥʘʯʝʥʦ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʽʤʧʣʘʥʪʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʘ ʨʝʛʝʥʝʨʘʮʽʷ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʊʘʢ, ʣʠʰʝ ʫ 41,6% ʾʾ ʧʘʮʽʻʥʪʽʚ ʧʦʢʘʟʥʠʢ ʚʽʜʥʦʚʣʝʥʥʷ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʟʘʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʝʨʝʚʘʞʘʚ ʡʦʛʦ 

ʚʠʭʽʜʥʠʡ ʨʽʚʝʥʴ (558,7 Ñ 13,2 ʦʜ HU). ʋ ʨʝʰʪʽ 58,4% ʚʠʧʘʜʢʽʚ ʢʽʩʪʢʦʚʘ 

ʱʽʣʴʥʽʩʪʴ ʚʽʜʥʦʚʣʶʚʘʣʘʩʷ ʜʦʩʪʦʚʽʨʥʦ ʧʦʚʽʣʴʥʽʰʝ, ʜʦʩʷʛʘʶʯʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʟʥʘʯʝʥʥʷ 601,4 Ñ 20,4 ʦʜ HU (p <0,05 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ɯ ʪʘ ɯɯɯ ʛʨʫʧʘʤʠ). 

ʋ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯ ʪʘ ɯɯɯ ʛʨʫʧʠ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʝ ʤʝʥʰʝ, ʥʽʞ ʫ 90% ʧʘʮʽʻʥʪʽʚ, ʘ ʯʝʨʝʟ 12 

ʤʽʩʷʮʽʚ ï ʫ 96,2% ʧʘʮʽʻʥʪʽʚ ɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ 84,5% ɯɯ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ. 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʫ ʮʠʭ ʛʨʫʧʘʭ ʯʝʨʝʟ 1 ʨʽʢ ʧʽʩʣʷ 

ʽʤʧʣʘʥʪʘʮʽʾ ʩʢʣʘʣʠ 941,6 Ñ 13,3 ʦʜ HU ʪʘ 986,7 Ñ 14,3 ʦʜ HU ʚʽʜʧʦʚʽʜʥʦ ʽ 

ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ [283]. 

ʋ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʫʧʦʚʽʣʴʥʠʣʦʩʷ ʫ 8 ʽʟ 10 ʧʘʮʽʻʥʪʽʚ (80% ʚʠʧʘʜʢʽʚ): ʧʦʢʘʟʥʠʢ ʄʑʂʊ ʫ 

ʥʠʭ ʩʢʣʘʚ ʚ ʩʝʨʝʜʥʴʦʤʫ 663,5Ñ12,6 ʦʜ HU. 

ʆʪʞʝ, ʟʛʽʜʥʦ ʦʪʨʠʤʘʥʠʤ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ ʥʘ ʬʦʥʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʙʽʣʢʘ 

(rhBMP-2) ʩʫʤʽʩʥʦ ʟ ʦʩʪʝʦʛʝʥʦʥʦʤ ʫ ʭʚʦʨʠʭ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ ʪʘ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʟʥʠʞʫʚʘʣʦ ʪʝʨʤʽʥʠ ʪʘ 

ʧʨʠʰʚʠʜʰʫʚʘʣʦ ʧʨʦʮʝʩ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʥʘʚʢʦʣʦ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, 

ʧʦʧʝʨʝʜʞʫʚʘʣʦ ʧʦʜʘʣʴʰʫ ʚʪʨʘʪʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʩʧʨʠʷʣʦ ʚʽʜʥʦʚʣʝʥʥʶ ʾʾ 

ʱʽʣʴʥʦʩʪʽ ʙʽʣʴʰ ʥʽʞ ʫ 90% ʚʠʧʘʜʢʽʚ. ʇʨʠ ʮʦɹʤʫ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʟʘʚʝʨʰʝʥʥʷ 

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʧʨʦʷʚʣʷʣʦʩʷ ʚʽʜʥʦʚʣʝʥʥʷʤ ʢʽʩʪʢʦʚʦʾ 

ʱʽʣʴʥʦʩʪʽ ʚ ʟʦʥʽ ʽʤʧʣʘʥʪʘʮʽʾ ʥʘ ʨʽʚʥʽ, ʱʦ ʚ 1,5 ʨʘʟʠ ʧʝʨʝʚʠʱʫʚʘʚ ʚʠʭʽʜʥʽ 

ʚʝʣʠʯʠʥʠ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 1,5 ʤʽʩʷʮʽʚ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʦʩʪʝʦʛʝʥʦʥʦʤ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʤ ʙʽʣʢʦʤ (rhBMP-

2) ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʭʚʦʨʠʭ ʽʟ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʩʧʨʠʷʣʦ ʧʦʩʠʣʝʥʥ ʁ

ʦʩʪʝʦʨʝʛʝʥʝʨʘʮʽʾ, ʰʚʠʜʢʦʤʫ ʪʘ ̔ʥʪʝʥʩʠʚʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥ ʁʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ 

ʪʘ ʰʚʠʜʰʦʤʫ ʟʘʚʝʨʰʝʥʥ ʁ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʥʝ ʤʝʥʰʝ, ʥʽʞ ʫ 95% ʚʠʧʘʜʢʽʚ. 

ʅʘʧʨʦʪʠ, ʧʨʠʟʥʘʯʝʥʥʷ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦ ʾ ʽʤʧʣʘʥʪʘʮʽʾ ʧʘʮʽʻʥʪʘʤ ʟʽ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʧʨʠ ʜʽʘʙʝʪʠʯʥʽʡ 

ʦʩʪʝʦʧʘʪʽʾ ʣʠʰʝ ʦʩʪʝʦʛʝʥʦʥʫ ʚʠʷʚʠʣʦʩʷ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʪʘʢʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʦʨʝʢʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʠʞʯʽ 

ʪʝʤʧʠ ʨʝʧʘʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ, ʱʦ ʩʧʨʠʯʠʥʷʣʦ ʫʧʦʚʽʣʴʥʝʥʥ ̫

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʪʘ ʾʭ ʚʪʨʘʪʫ. 

ʇʨʦʚʝʜʝʥʝ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʜʝʟʽʥʪʝʛʨʘʮʽʷ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ ʤʘʣʘ ʤʽʩʮʝ ʪʽʣʴʢʠ ʫ ʭʚʦʨʠʭ ʽʟ ʚʠʭʽʜʥʦʶ ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʷʢʘ ʥʝ ʧʽʜʜʘʚʘʣʘʩʷ ʚʽʜʥʦʚʣʝʥʥʶ ʧʽʜ ʚʧʣʠʚʦʤ 

ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʠʭ ʪʘ ʦʩʪʝʦʪʨʦʧʥʠʭ ʟʘʩʦʙʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦ ʬʘʢʪʦʨʽʚ 

ʨʠʟʠʢʫ ʨʘʥʥʴʦʾ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʠʭ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ 

ʚʘʨʪʦ ʚʽʜʥʝʩʪʠ ʩʪʘʙʽʣʴʥʝ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ 

ʚʽʜʨʦʩʪʢʽʚ ʚ ʜʽʘʧʘʟʦʥʽ 300-500 ʦʜ HU ʪʘ ʥʝʜʦʩʪʘʪʥʶ ʨʝʛʝʥʝʨʘʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ 

ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ.  

 

4.3. ʂʣʽʥʽʯʥʽ ʧʨʠʢʣʘʜʠ 

ʂʣʽʥʽʯʥʠʡ ʧʨʠʢʣʘʜ ˉ1 (ɯ ʦʩʥʦʚʥʘ ʛʨʫʧʘ)  

ʇʘʮʽʻʥʪ ɸ. 45 ʨʦʢʽʚ, ʽʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ 20210104 ʚʽʜ 17.09.2021 ʨ. 

ʉʦʤʘʪʠʯʥʠʡ ʜʽʘʛʥʦʟ: ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ, ʢʦʤʧʝʥʩʦʚʘʥʘ ʬʦʨʤʘ, 

ʫʩʢʣʘʜʥʝʥʠʡ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ. ʉʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʜʽʘʛʥʦʟ: ʭʨʦʥʽʯʥʠʡ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ɯɯ-ɯɯɯ ʩʪʫʧʝʥʶ ʪʞ̫ʢʦʩʪʽ. 

ɿʚʝʨʥʫʚʩʷ ʚ ʢʣʽʥʽʢʫ ʟ ʧʨʠʚʦʜʫ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʾ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʽ ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʟʫʙʥʦʛʦ ʨʷʜʫ.  
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ʇʨʠ ʦʙôʻʢʪʠʚʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʚʠʷʚʣʝʥʘ ʚʪʦʨʠʥʥʘ ʘʜʝʥʪʽʷ ʚʝʨʭʥʴʦʾ 

ʱʝʣʝʧʠ: 1.5, 1.6, 2.2 ʟʫʙʠ ʙʫʣʠ ʚʽʜʩʫʪʥʽ (ʨʠʩ. 4.3). 

 Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp  

 Pt O O   C C ʆ Pt  C Pt  ʇ ʆ 

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 

 Pl Pl Pl          Pl Pl  

Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp 

                

O - ʟʫʙ ʚʽʜʩʫʪʥʽʡ; ʉ - ʟʫʙ ʫʨʘʞʝʥʠʡ ʢʘʨʽʦʟʥʠʤ ʧʨʦʮʝʩʦʤ; Pt -

ʧʝʨʽʦʜʦʥʪʠʪ; Pl - ʧʣʦʤʙʘ; P - ʧʫʣʴʧʽʪ; Lp - ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ; Gp - 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ; Cd - ʢʦʨʦʥʢʘ; R - ʢʦʨʽʥʴ. 

ɼʘʥʠʡ ʢʣʽʥʽʯʥʠʡ ʚʠʧʘʜʦʢ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʧʨʠ ʩʠʩʪʝʤʥʦʤʫ ʦʩʪʝʦʧʦʨʦʟʽ 

ʫ ʭʚʦʨʠʭ ʽʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʧʦʛʽʨʰʫʻʪʴʩʷ ʽ ʜʝʥʪʘʣʴʥʘ ʧʘʪʦʣʦʛʽʷ. 

ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʞʫʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʧʘʮʽʻʥʪ ʧʦʪʨʝʙʫʚʘʚ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʪʘʢʦʞ ʚʢʣʶʯʘʣʦ ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʽ ʜʝʥʪʘʣʴʥʫ 

ʤ̔ʧʣʘʥʪʘʮʽʶ. 

 

ʈʠʩ. 4.3. ʌʦʪʦʛʨʘʬʽʷ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʘʮʽʻʥʪʘ ɸ., 45 ʨʦʢʽʚ, ʫ ʧʝʨʰʠʡ 

ʚʽʟʠʪ ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ. ɯʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ20200210  
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ʇʨʠ ʧʝʨʚʠʥʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʚʠʷʚʣʝʥʘ 

ʙʦʣʽʩʥʽʩʪʴ, ʜʠʬʫʟʥʘ ʛʽʧʝʨʝʤʽʷ, ʮʽʘʥʦʟ, ʥʘʙʨʷʢ ʷʩʝʥ, ʦʛʦʣʝʥʥʷ ʢʦʨʝʥʽʚ ʟʫʙʽʚ, 

ʥʘʷʚʥʽʩʪʴ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʪʘ ʨʫʭʦʤʽʩʪʴ ʟʫʙʽʚ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ. ɻʽʛʽʻʥʘ 

ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʥʝʟʘʜʦʚʽʣʴʥʘ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʠʜʽʣʝʥʥʷ ʩʝʨʦʟʥʦ-ʛʥʽʡʥʦʛʦ 

ʝʢʩʫʜʘʪʫ ʽʟ ʤʽʞʟʫʙʥʠʭ ʧʨʦʤʽʞʢʽʚ. ɺ ʦʙʣʘʩʪʽ ʟʙʝʨʝʞʝʥʠʭ ʟʫʙʽʚ ï ʥʘʜ- ʽ 

ʧʽʜôʷʩʝʥʥʽ ʟʫʙʥʽ ʚʽʜʢʣʘʜʝʥʥʷ. ɯʥʜʝʢʩ OHI-S ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʚ 2,9 Ñ 0,1 ʙʘʣʠ, ʘ 

ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʽ ʇʄɸ ï 2,8 ʪʘ 84,5% ʚʽʜʧʦʚʽʜʥʦ.  

ʇʘʪʦʣʦʛʽʯʥʘ ʨʫʭʦʤʽʩʪʴ ʟʫʙʽʚ ʨʝʻʩʪʨʫʚʘʣʘʩʷ ʚ ʤʝʞʘʭ ɯ-ɯɯɯ ʩʪʫʧʝʥʷ. 

ʉʝʨʝʜʥʷ ʛʣʠʙʠʥʘ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ 3,57 ʤʤ, ʽʥʜʝʢʩ ʇɯ ï 4,85 ʙʘʣʠ. 

ɼʣʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʟʘʜʘʯ ʪʘ ʧʣʘʥʫʚʘʥʥʷ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪ ʙʫʚ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʣʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚʠʷʚʠʣʦ ʛʝʥʝʨʘʣʽʟʦʚʘʥʝ ʫʨʘʞʝʥʥʷ 

ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʚʝʨʭʥʴʦʾ ʽ ʥʠʞʥʴʦʾ ʱʝʣʝʧ (ʨʠʩ 4.4). 

 

ʈʠʩ. 4.4. ʆʨʪʦʧʘʥʪʦʤʦʛʨʘʤʘ ʧʘʮʽʻʥʪʘ ɸ., 45 ʨʦʢʽʚ, ʜʦ ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ. 

ɯʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ20200210 
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ʇʦʢʘʟʥʠʢ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʦʾ 

ʢʽʩʪʢʠ ʟʥʠʞʝʥʠʡ ʜʦ 418,6 ʦʜ HU, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʢʪʠʚʥʦʛʦ 

ʦʩʪʝʦʧʦʨʦʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʄʝʪʦʜʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʭʚʦʨʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʠʡ 

ʨʽʚʝʥʴ ʤʘʨʢʝʨʽʚ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ: ɓ-Cl ï 4,12 ʤʛ/ʤʣ ʪʘ ɺɸʈ ï

42,6 ʆʜ/ʣ. ɺʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʨʢʝʨʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʩʢʣʘʣʠ ʜʣʷ ʆʂʎ ï 9,6 ʤʛ/ʤʣ, ʊʈʂʌ ï 1,64 ʆʜ/ʣ. 

ʇʽʩʣʷ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʬʝʩʽʡʥʽ 

ʛʽʛʽʻʥʽʯʥʽ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʤʘʥʽʧʫʣʷʮʽʾ, ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʫʩʫʥʝʥʥʷ ʘʢʪʠʚʥʠʭ 

ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ ʚ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ.  

ʅʘʜʘʣʽ ʙʫʣʘ ʧʽʜʧʠʩʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʟʛʦʜʘ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʫʩʽʭ 

ʥʝʦʙʭʽʜʥʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʭʽʨʫʨʛʽʯʥʠʭ, ʚʪʨʫʯʘʥʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ. ʇʦʛʦʜʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʽʤʧʣʘʥʪʘʪʽʚ ʪʘ ʧʦʢʘʟʘʥʥʷ ʜʦ ʾʭ ʚʩʪʘʥʦʚʣʝʥʥʷ, 

ʘʣʛʦʨʠʪʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʜʦʟʠ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʘʢʪʠʚʘʮʽʾ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ 

(ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʙʽʣʢʘ rh-BMP-2, ʦʩʪʝʦʛʝʥʦʥʫ ʽ ʙʽʚʘʣʦʩʫ).  

ʆʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ. ɿʘʛʘʣʴʥʦʩʦʤʘʪʠʯʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʘ 

ʟʘʜʦʚʽʣʴʥʠʡ. ʇʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʾ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʥʝ 

ʚʠʷʚʣʝʥʦ. ɿʘ ʛʦʜʠʥʫ ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʧʨʠʟʥʘʯʝʥʦ ʢʨʘʧʝʣʴʥʝ 

ʚʚʝʜʝʥʥʷ ʢʣʽʥʜʘʤʽʮʠʥʫ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ï ʘʤʦʢʩʠʢʣʘʚʫ ʧʘʨʝʥʪʝʨʘʣʴʥʦ ʫ ʜʦʟʽ 

875/125 ʤʛ ʢʦʨʦʪʢʦʪʨʠʚʘʣʠʤ ʢʫʨʩʦʤ (3 ʜʥʽ). 

ɺʠʛʣʷʜ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʽʩʣʷ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 4.5. 



 102 

 

ʈʠʩ. 4.5. ɺʠʛʣʷʜ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʘʮʽʻʥʪʘ ɸ., 45 ʨʦʢʽʚ, ʜʦ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʧʽʩʣʷ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʦʚʝʜʝʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ 

ɼʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʚʠʢʦʥʫʚʘʣʘʩʷ ʧʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʤʫ 

ʧʨʦʪʦʢʦʣʫ: ʧʽʜ ʤʽʩʮʝʚʦʶ ʘʥʝʩʪʝʟʽʻʶ (Ultracain DS) ʧʨʦʚʝʜʝʥʦ ʚʠʜʘʣʝʥʥʷ 1.2, 

1.1 ʪʘ 2.2 ʟʫʙʽʚ, ʚʠʢʦʥʘʥʠʡ ʣʽʥʽʡʥʠʡ ʪʘ ʚʥʫʪʨʽʰʥʴʦʙʦʨʽʟʜʢʦʚʠʡ ʨʦʟʨʽʟ ʧʦ 

ʘʣʴʚʝʦʣʷʨʥʦʤʫ ʛʨʝʙʝʥʶ ʚ ʦʙʣʘʩʪʽ 1.2, 1.1, 1.5, 1.6, 1.7 ʪʘ 2.1, 2.2 ʟʫʙʽʚ.  

ɺʽʜʰʘʨʦʚʘʥʠʡ ʩʣʠʟʦʚʦ-ʦʢʽʩʥʠʡ ʢʣʘʧʦʪʴ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ 

ʬʨʝʟ, ʦʩʪʝʦʢʦʤʧʘʢʪʝʨʽʚ ʪʘ ʬʽʟʽʦʜʠʩʧʝʥʩʝʨʘ ʩʬʦʨʤʦʚʘʥʽ 4 ʣʫʥʢʠ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʜʝʥʪʘʣʴʥʽ ʽʤʧʣʘʥʪʘʪʠ (ʨʠʩ. 4.6, 4.7); ʜʦʜʘʪʢʦʚʦ ʚ ʜʠʩʪʘʣʴʥʦʤʫ 

ʚʽʜʜʽʣʽ ʚʝʨʭʥʴʦʾ ʱʝʣʝʧʠ ʩʧʨʘʚʘ ʧʨʦʚʝʜʝʥʠʡ ʩʠʥʫʩ-ʣʽʬʪʠʥʛ. 
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ʈʠʩ. 4.6. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʦʣʷ ʧʘʮʽʻʥʪʘ ɸ., 45 ʨʦʢʽʚ, 

ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ ʚ ʦʙʣʘʩʪʽ ʟʫʙʽʚ 1.2 ʪʘ 2.2 

 

ʈʠʩ. 4.7. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʦʣʷ ʧʘʮʽʻʥʪ ɸ., 45 ʨʦʢʽʚ, ʧʽʩʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ ʚ ʦʙʣʘʩʪʽ ʟʫʙʽʚ 1.5 ʪʘ 1.7 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʛʣʫʰʢʠ, ʢʣʘʧʪʽ ʘʜʘʧʪʦʚʘʥʽ ʟ ʧʦʩʣʽʜʫʶʯʠʤ ʫʰʠʚʘʥʥʷʤ 

(ʨʠʩ. 4.8). ʇʨʦʪʷʛʦʤ 2 ʛʦʜʠʥ ʧʽʩʣʷ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʥʘ ʦʧʝʨʘʮʽʡʥʫ ʟʦʥʫ 

ʥʘʢʣʘʜʘʣʠ ʭʦʣʦʜ. ʈʝʢʦʤʝʥʜʫʚʘʣʠ ʥ̔ ʤʝʩʠʣ ʚ ʧʝʨʰʽ ʜʚʽ ʜʦʙʠ. 
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ʈʠʩ. 4.8. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʦʣʷ ʧʘʮʽʻʥʪ ɸ., 45 ʨʦʢʽʚ, ʧʽʩʣʷ 

ʫʰʠʚʘʥʥʷ ʚ ʦʙʣʘʩʪʽ ʟʫʙʽʚ 1.2-2.2  

 

ʇʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʚ ʦʙʦʚôʷʟʢʦʚʦʤʫ ʧʦʨʷʜʢʫ ʧʨʦʚʦʜʠʚʩʷ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ ʚ ʘʣʴʚʝʦʣʷʨʥʽʡ ʢʽʩʪʮʽ 

(ʨʠʩ. 4.9). 

ʂʦʥʪʨʦʣʴʥʠʡ ʦʛʣʷʜ ʧʨʦʚʦʜʠʚʩʷ ʧʨʦʪʷʛʦʤ ʪʠʞʥʷ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ, ʘ ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʜʦʚʞʫʚʘʚʩʷ ʜʦ ʢʫʧʽʨʫʚʘʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʽʡ ʟʦʥʽ. 

ʇʝʨʰʦʾ ʜʦʙʠ ʧʘʮʽʻʥʪ ʩʢʘʨʞʠʚʩʷ ʥʘ ʙʦʣʽʩʥʽʩʪʴ ʨʘʥʦʚʦʾ ʧʦʚʝʨʭʥʽ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ 36,6ÁC. ɺʠʨʘʞʝʥʽ ʛ̔ ʧʝʨʝʤʽʷ ʽ ʥʘʙʨʷʢ ʦʧʝʨʦʚʘʥʠʭ ʪʢʘʥʠʥ, 

ʬʽʙʨʦʟʥʠʡ ʥʘʣʽʪ ʧʦʢʨʠʚʘʚ ʨʘʥʦʚʫ ʧʦʚʝʨʭʥʶ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ. 

ʂʨʦʚʦʪʦʯʠʚʽʩʪʴ ʨʘʥʠ ï ʧʦʤʽʨʥʘ. ɿʘʟʥʘʯʝʥʽ ʷʚʠʱʘ ʥʝ ʨʦʟʧʦʚʩʶʜʞʫʚʘʣʠʩʷ ʥʘ 

ʥʘʡʙʣʠʞʯʽ ʜʽʣʷʥʢʠ ʩʣʠʟʦʚʦʾ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʽʜʨʦʩʪʢʫ. ʇʘʣʴʧʫʚʘʣʠʩʷ ʥʝʟʥʘʯʥʦ 

ʟʙʽʣʴʰʝʥʽ ʨʝˇʽʦʥʘʨʥʽ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ,.  
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ʈʠʩ. 4.9. ʇʘʥʦʨʘʤʥʠʡ ʟʨʽʟ ʟ ʂʇʂʊ ʧʘʮʽʻʥʪ ɸ., 45 ʨʦʢʽʚ, ʧʽʩʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ (Planmeca Romexis Viewer 4.5.1. R) 

 

ʅʘ 3 ʜʦʙʫ ʧʘʮʽʻʥʪ ʩʢʘʨʞʠʚʩʷ ʥʘ ʧʦʤʽʨʥʠʡ ʙʽʣʴ ʚ ʜʽʣʷʥʮʽ ʚʠʢʦʥʘʥʦʾ 

ʦʧʝʨʘʮʽʾ. ʇʨʠ ʦʛʣʷʜʽ: ʢʦʥʬʽʛʫʨʘʮʽʷ ʦʙʣʠʯʯʷ ʥʝ ʟʤʽʥʝʥʘ, ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʡ 

ʥʘʙʨʷʢ, ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ, ʙʽʣʴ ï ʚʽʜʩʫʪʥʽ. 

ʅʘ 7 ʜʝʥʴ ʩʢʘʨʛʠ ʟ ʙʦʢʫ ʧʘʮʽʻʥʪʘ ʚʽʜʩʫʪʥʽ. ʂʣʽʥʽʯʥʽ ʦʟʥʘʢʠ ʟʘʧʘʣʴʥʦ-

ʽʥʬʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʜʽʣʷʥʮʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʟ ʧʨʠʚʦʜʫ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ ʥʝ ʟʘʨʝʻʩʪʨʦʚʘʥʽ. ʏʝʨʝʟ 10 ʜʥʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʚ ʦʙʣʘʩʪʽ ʨʦʟʨʽʟʽʚ, ʨʘʥʘ ʚ 

ʩʪʘʜʽʾ ʝʧʽʪʝʣʽʟʘʮʽʾ ʚʪʦʨʠʥʥʠʤ ʥʘʪʷʛʦʤ.  

ɺʠʢʦʥʘʥʦ ʟʥʷʪʪʷ ʰʚʽʚ. ʂʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʥʘ ʤʦʤʝʥʪ ʾʭ ʟʥʷʪʪʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 4.10. 

ʏʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʘʮʽʻʥʪ ʧʨʠʙʫʚ ʫ ʢʣʽʥʽʢʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʟʤʽʥ ʢʣʽʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚ ʜʽʣʷʥʮʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ. ʇʨʦʚʝʜʝʥʦ ʢʣʽʥʽʯʥʠʡ ʦʛʣʷʜ, ʚʠʢʦʥʘʥʦ ʚʝʩʴ ʦʙôʻʤ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʦʙʩʪʝʞʝʥʴ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʩʢʘʨʛ ʥʘ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʥʝʧʨʠʻʤʥʠʭ ʚʽʜʯʫʪʪʽʚ ʚ ʧʦʨʦʞʥʠʥʽ ʨʦʪʘ ʧʘʮʽʻʥʪʘ 
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ʚʩʪʘʥʦʚʣʝʥʦ ʥʝ ʙʫʣʦ. ʇʨʠ ʦʛʣʷʜʽ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʚʽʜʤʽʯʝʥʦ ʥʦʨʤʘʣʴʥʠʡ 

ʢʦʣʽʨ ʽ ʱʽʣʴʥʽʩʪʴ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ ʨʦʪʘ. ɯʥʜʝʢʩ ʛʽʛʽʻʥʠ (OHI-S) ʙʫʚ 

ʟʘʜʦʚʽʣʴʥʠʤ (0,96 Ñ 0,03 ʙʘʣʠ), ʽʥʜʝʢʩ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ, ʧʘʨʦʜʦʥʪʘʣʴʥʠʡ ʽʥʜʝʢʩ 

ʇʄɸ ʚʽʜʧʦʚʽʜʘʣʠ ʟʥʘʯʝʥʥʷʤ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ. ʇʨʠ ʧʘʣʴʧʘʮʽʾ ʚ ʟʦʥʽ 

ʽʤʧʣʘʥʪʘʪʽʚ ʙʦʣʽʩʥʦʩʪʽ ʥʝ ʚʽʜʤʽʯʘʣʦʩʷ, ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʪʘʢʦʞ ʥʝ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ. 

 

 

ʈʠʩ. 4.10. ɺʠʛʣʷʜ ʨʘʥʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʘʮʽʻʥʪʘ ɸ., 45 ʨʦʢʽʚ, ʧʽʩʣʷ ʟʥʷʪʪʷ 

ʰʚʽʚ ʚ ʦʙʣʘʩʪʽ ʟʫʙʽʚ 1.2-2.2 ʪʘ 1.5 - 1.7. 

 

ʅʘ ʨʠʩ. 4.11 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʘ ʧʘʮʽʻʥʪʘ ʯʝʨʝʟ ʤʽʩʷʮ ɹ

ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ. 

ʑʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘ 1 ʤʽʩʷʮʴ ʟʙʽʣʴʰʠʣʘʩʷ ʟ 418,6 ʦʜ HU ʜʦ 

733,2 ʦʜ HU. ʂʦʤʧôʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ ʧʽʜʪʚʝʨʜʞʫʚʘʣʘ, ʱʦ ʽʤʧʣʘʥʪʘʪʠ 

ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʘʣʴʚʝʦʣʷʨʥʫ ʢʽʩʪʢʫ ʜʦʩʪʘʪʥʴʦ ʜʦʙʨʝ.  
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ʈʠʩ. 4.11.  ʇʘʥʦʨʘʤʥʠʡ ʟʥʽʤʦʢ ʧʘʮʽʻʥʪʘ ɸ., 45 ʨʦʢʽʚ,  ʯʝʨʝʟ 1 ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ (Planmeca Romexis Viewer 4.5.1. R) 

ʏʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʧʘʮʽʻʥʪʫ 

ʚʩʪʘʥʦʚʣʝʥʦ 4 ʬʦʨʤʫʚʘʯʽ ʷʩʝʥ ʧʽʜ ʤʽʩʮʝʚʦʶ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʶ ʘʥʝʩʪʝʟʽʻʶ. 

ʂʣʽʥʽʯʥʘ ʢʘʨʪʠʥʘ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʦʨʤʫʚʘʯʽʚ ʷʩʝʥ ʥʘ ʨʘʥʽʰʝ ʚʩʪʘʥʦʚʣʝʥʽ 

ʜʝʥʪʘʣʴʥʽ ʽʤʧʣʘʥʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.12. 

 

ʈʠʩ. 4.12.  ɺʠʛʣʷʜ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʦʣʷ ʧʘʮʽʻʥʪ ɸ., 45 ʨʦʢʽʚ, ʧʽʩʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʦʨʤʫʚʘʯʽʚ ʷʩʝʥ ʚ ʦʙʣʘʩʪʽ 1.2 ʪʘ 2.2 
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ʇʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʷʩʝʥʥʠʭ ʪʢʘʥʠʥ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʦʨʤʫʚʘʯʽʚ 

ʷʩʝʥ ʚʽʜʤʽʯʝʥʦ ʯʝʨʝʟ 14 ʜʥʽʚ (ʨʠʩ. 4.13 ʪʘ 4.14). 

 

ʈʠʩ. 4.13. ɺʠʛʣʷʜ ʨʘʥʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʘʮʽʻʥʪʘ ɸ., 45 ʨʦʢʽʚ, ʯʝʨʝʟ 14 ʜʥʽʚ 

ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʦʨʤʫʚʘʯʽʚ ʷʩʝʥ ʚ ʜʽʣʷʥʮʽ 1.2 ʪʘ 2.2. 

 

ʈʠʩ. 4.14.  ɺʠʛʣʷʜ ʨʘʥʦʚʦʾ ʧʦʚʝʨʭʥʽ ʧʘʮʽʻʥʪʘ ɸ., 45 ʨʦʢʽʚ, ʯʝʨʝʟ 14 ʜʥʽʚ 

ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʦʨʤʫʚʘʯʽʚ ʷʩʝʥ ʚ ʜʽʣʷʥʮʽ 1.5 ʪʘ 1.7 
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ʅʘʜʘʣʽ ʟôʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʧʦʩʣʽʜʫʶʯʦʛʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʨʪʦʧʝʜʠʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʘʭ. ʂʽʥʮʝʚʠʡ 

ʚʠʛʣʷʜ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 4.15. 

 

ʈʠʩ. 4.15. ʂʽʥʮʝʚʠʡ ʚʠʛʣʷʜ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʘʮʽʻʥʪʘ ɸ., 45 ʨʦʢʽʚ, 

ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʨʦʥʦʢ ʟ ʜʽʦʢʩʠʜʫ ʮʠʨʢʦʥʫ ʥʘ ʽʤʧʣʘʥʪʘʪʠ ʚ ʜʽʣʷʥʮʽ 1.2 - 

2.2 

 

ʇʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ  6-12 ʤʽʩʷʮʽʚ ʢʣʽʥʽʯʥʘ ʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʢʘʨʪʠʥʘ ʥʝ 

ʟʤʽʥʶʚʘʣʘʩʴ ʽ ʟʘʣʠʰʘʣʘʩʷ ʪʘʢʦʶ, ʷʢʦ  ʁʙʫʣʘ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ; ʞʦʜʥʠʭ ʩʢʘʨʛ ʧʘʮʽʻʥʪ ʥʝ ʧʨʝʜôʷʚʣʷʚ. ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ: ʷʩʥʘ 

ʥʘʚʢʦʣʦ ʩʫʧʨʘʩʪʨʫʢʪʫʨ ʱʽʣʴʥʽ, ʙʝʟʙʦʣʽʩʥʽ, ʙʣʽʜʦ-ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ. ʇʨʠ 

ʧʘʣʴʧʘʮʽʾ ï ʩʪʘʙʽʣʴʥʽʩʪʴ ʽʤʧʣʘʥʪʘʪʽʚ ʥʝ ʧʦʨʫʰʝʥʘ. ʅʘ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʽ ʚʪʨʘʪʘ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʜʽʣʷʥʮʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ (ʨʠʩ. 

4.16). ʆʩʪʝʦʽʥʪʝʛʨʦʚʘʥʽ ʽʤʧʣʘʥʪʘʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʯʽʪʢʦ. ʗʚʠʱʘ ʦʩʪʝʦʧʦʨʦʟʫ 

ʚʽʜʩʫʪʥʽ, ʘʣʴʚʝʦʣʷʨʥʽ ʧʝʨʝʛʦʨʦʜʢʠ ʤʘʶʪʴ ʯʽʪʢʫ ʩʪʨʫʢʪʫʨʫ. ʇʦʢʘʟʥʠʢ 

ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʥʘ ʨʽʚʥʽ 982,9 ʦʜ 

HU (ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ) ʪʘ 1217,3 ʦʜ HU (ʯʝʨʝʟ 12 ʤʽʩʷʮʽʚ). 
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ʈʠʩ. 4.16.  ʆʨʪʦʧʘʥʪʦʤʦʛʨʘʤʘ ʧʘʮʽʻʥʪʘ ɸ., 45 ʨʦʢʽʚ, ʯʝʨʝʟ 12 ʤʽʩʷʮʽʚ 

ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ 

 

ʂʣʽʥʽʯʥʠʡ ʧʨʠʢʣʘʜ ˉ2 (ɯɯ ʛʨʫʧʘ)  

ʍʚʦʨʠʡ ʂ., 43 ʨʦʢʠ, ʽʩʪʦʨʽʷ ʭʚʦʨʦʙʠ ˉ20200219 ʚʽʜ 04.07.2020 ʨ. 

ʉʦʤʘʪʠʯʥʠʡ ʜʽʘʛʥʦʟ: ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ, ʢʦʤʧʝʥʩʦʚʘʥʘ ʬʦʨʤʘ, 

ʫʩʢʣʘʜʥʝʥʠʡ ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ. ʉʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʜʽʘʛʥʦʟ: ʭʨʦʥʽʯʥʠʡ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ɯɯ-ɯɯɯ ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ. 

ʍʚʦʨʠʡ ʟʚʝʨʥʫʚʩʷ ʚ ʢʣʽʥʽʢʫ ʟ ʧʨʠʚʦʜʫ ʦʨʪʦʧʝʜʠʯʥʦʛʦ ʧʨʦʪʝʟʫʚʘʥʥʷ 

ʟʫʙʥʦʛʦ ʨʷʜʫ ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ. ʇʨʠ ʧʝʨʚʠʥʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ 

ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʚʩʪʘʥʦʚʣʝʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 17, 16, 22, 24, 2.5, 2.6, 3.2, 3.6, 4.6 

ʟʫʙʽʚ, ʚʠʷʚʣʝʥʘ ʨʫʭʦʤʽʩʪʴ 3.1, 4.1, 4.2 ʟʫʙʽʚ 3 ʩʪʫʧʝʥʷ, ʫ ʨʝʰʪʠ ʟʫʙʽʚ ʚʦʥʘ ʙʫʣʘ 

ʤʝʥʰ ʚʠʨʘʞʝʥʘ. ʂʨʽʤ ʪʦʛʦ, ʤʘʣʘ ʤʽʩʮʝ ʨʫʭʦʤʽʩʪʴ ʦʨʪʦʧʝʜʠʯʥʦʾ ʤʦʩʪʦʧʦʜʽʙʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʫ 4 ʢʚʘʜʨʘʥʪʽ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ, ʙʦʣʽʩʥʽʩʪʴ ʧʨʠ ʧʘʣʴʧʘʮʽʾ ʪʘ 

ʧʝʨʢʫʩʽʾ. ʇʽʩʣʷ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʢʘʨʪʠʥʫ ʭʨʦʥʽʯʥʦʛʦ 

ʧʝʨʽʦʜʦʥʪʠʪʫ ʚ ʦʙʣʘʩʪʽ ʟʫʙʘ 4.7.  ʇʘʮʽʻʥʪʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʝ 

ʧʘʨʦʜʦʥʪʦʣʦʛʽʯʥʝ ʣʽʢʫʚʘʥʥʷ, ʨʘʮʽʦʥʘʣʴʥʝ ʧʨʦʪʝʟʫʚʘʥʥʷ ʚʝʨʭʥʴʦʾ ʱʝʣʝʧʠ, 

ʚʠʜʘʣʝʥʥʷ ʥʝʩʧʨʦʤʦʞʥʠʭ ʟʫʙʽʚ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ (3.1, 4.1, 4.2, 4.7) ʪʘ 
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ʚʩʪʘʥʦʚʣʝʥʥʷ 4 ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʚ ʦʙʣʘʩʪʽ 3.1, 4.2, 4.6, 4.7 ʟ 

ʧʦʩʣʽʜʫʶʯʠʤ ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʦʪʝʟʫʚʘʥʥʷʤ. 

 Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp  

 ʆ ʆ Pt Pt Pl Pl Pl Pl ʆ Pl ʆ ʆ ʆ ʉ ʆ 

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 

48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 

ʆ 
Pt, 

 Cd 

O, 

Cd 
Cd      ʆ   Cd 

O, 

Cd 
Cd O 

 Gp  Gp Gp Gp Gp Gp Gp Gp Gp Gp Gp  Gp  

O - ʟʫʙ ʚʽʜʩʫʪʥʽʡ; ʉ - ʟʫʙ ʫʨʘʞʝʥʠʡ ʢʘʨʽʦʟʥʠʤ ʧʨʦʮʝʩʦʤ; Pt -

ʧʝʨʽʦʜʦʥʪʠʪ; Pl - ʧʣʦʤʙʘ; P - ʧʫʣʴʧʽʪ; Lp - ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ; Gp - 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ; Cd - ʢʦʨʦʥʢʘ; R - ʢʦʨʽʥʴ. 

 

ʇʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʦʛʣʷʜʽ ʢʦʥʬʽʛʫʨʘʮʽʷ ʦʙʣʠʯʯʷ ʥʝ ʟʤʽʥʝʥʘ, ʨʝˇʽʦʥʘʨʥʽ 

ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʥʝ ʧʘʣʴʧʫʶʪʩɹʷ, ʚʽʜʢʨʠʚʘʥʥʷ ʨʦʪʘ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. ɼʦ 

ʧʦʯʘʪʢʫ ʢʣ̔ʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʟ ʭʚʦʨʠʤ ʧʽʜʧʠʩʘʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʟʛʦʜʫ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʟʘʧʣʘʥʦʚʘʥʠʭ ʢʦʥʩʝʨʚʘʪʠʚʥʠʭ  ̔

ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ. ʇʦʛʦʜʞʝʥʦ ʢʽʣʴʢʽʩʪʴ ʽʤʧʣʘʥʪʘʪʽʚ ʪʘ ʧʦʢʘʟʘʥʥʷ ʜʦ ʾʭ 

ʚʩʪʘʥʦʚʣʝʥʥʷ, ʩʭʝʤʠ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʜʦʟʠ ʣʽʢʘʨʩʴʢʠʭ ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ (ʦʩʪʝʦʛʝʥʦʥ 830 ʤʛ). ʍʚʦʨʠʡ ʂ., ʷʢ ʽ ʧʘʮʽʻʥʪ ɯ ʛʨʫʧʠ, ʧʨʝʜôʷʚʣʷʚ 

ʩʢʘʨʛʠ ʥʘ ʚʠʨʘʞʝʥʫ ʢʨʦʚʦʪʦʯʠʚʽʩʪʴ ʷʩʝʥ, ʙʦʣʴʦʚʽ ʚʽʜʯʫʪʪʷ ʧʨʠ ʯʠʱʝʥʥʽ ʟʫʙʽʚ, 

ʛʽʧʝʨʝʤʽ ʁʽ ʥʘʙʨʷʢ ʷʩʝʥʥʠʭ ʪʢʘʥʠʥ. 

ʆʙôʻʢʪʠʚʥʦ: ʚʠʷʚʣʝʥʘ ʙʦʣʽʩʥʽʩʪʴ ʪʢʘʥʠʥ ʷʩʝʥ ʧʨʠ ʧʘʣʴʧʘʮʽʾ, ʜʠʬʫʟʥʘ 

ʛʽʧʝʨʝʤʽʷ, ʮʽʘʥʦʟ, ʥʘʙʨʷʢ ʷʩʝʥ, ʦʛʦʣʝʥʥʷ ʢʦʨʝʥʽʚ ʟʫʙʽʚ, ʥʘʷʚʥʽʩʪʴ 

ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ, ʨʫʭʦʤʽʩʪʴ ʟʫʙʽʚ ɯɯ-ɯɯɯ ʩʪʫʧʝʥʷ ʪʘ ʦʙôʻʤʥʽ ʚʽʜʢʣʘʜʝʥʥʷ 

ʟʫʙʥʦʛʦ ʢʘʤʝʥʶ ʩʽʨʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ. 4.17). 
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ʈʠʩ. 4.17. ʌʦʪʦ ʨʦʪʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʘʮʽʻʥʪʘ ʂ., 43 ʨʦʢʠ, ʜʦ ʧʦʯʘʪʢʫ 

ʣʽʢʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ 

 

ʇʨʦʚʝʜʝʥʝ ʧʦʨʽʚʥʷʥʥʷ ʨʽʚʥʽʚ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʽʥʜʝʢʩʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʘʮʽʻʥʪʘ ʽ ʧʘʮʽʻʥʪʽʚ ɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ï ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ 

ʚʩʪʘʥʦʚʣʝʥʦ. ɯʥʜʝʢʩ OHI-S ï 2,9 Ñ 0,1 ʙʘʣʠ; ʢʨʦʚʦʪʦʯʠʚʦʩʪ̔ ï 2,76; ʛʣʠʙʠʥʘ 

ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ï 3,62 ʤʤ; ʇɯ ï 7,7 ʙʘʣʠ; ʇʄɸ ï 88,6%. 

ɺʠʷʚʣʝʥʽ ʟʤʽʥʠ ʥʘʟʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʪʘ ʷʩʝʥʥʠʭ ʧʨʦʙ ʚʢʘʟʫʚʘʣʠ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʫ ʧʘʮʽʻʥʪʘ ʚʠʨʘʞʝʥʠʭ ʽ ʜʠʬʫʟʥʠʭ ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʚ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʥʘ 

ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʽ ʪʘ ʂʇʂʊ (ʨʠʩ. 4.18). 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʽ ʯʽʪʢʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʝʥʝʨʘʣʽʟʦʚʘʥʝ 

ʜʝʩʪʨʫʢʪʠʚʥʝ ʫʨʘʞʝʥʥʷ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ. 

ɯʥʜʝʢʩ ʍʘʫʥʩʬʽʣʴʜʘ ʟʘ ʜʘʥʠʤʠ ʂʇʂʊ ʨʝʻʩʪʨʫʚʘʚʩʷ ʥʘ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ (ʚ 

ʩʝʨʝʜʥʴʦʤʫ 514 ʦʜ HU), ʱʦ ʦʙôʻʢʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʣʦ ʧʦʨʫʰʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʚʢʘʟʫʚʘʣʦ ʥʘ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ 

ʦʩʪʝʦʧʦʨʦʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʨʠʩ. 4.19). 
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ʈʠʩ. 4.18. ʆʨʪʦʧʘʥʪʦʤʦʛʨʘʤʘ ʧʘʮʽʻʥʪʘ ʂ., 43 ʨʦʢʠ, ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ (Planmeca Romexis Viewer 4.5.1. R) 

 

ʈʠʩ. 4.19. ɿʨʽʟ ʟ ʂʇʂʊ ʧʘʮʽʻʥʪʘ ʂ., 43 ʨʦʢʠ, ʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ 

(Planmeca Romexis Viewer 4.5.1. R) 

 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʜʦ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ, ʫ ʧʘʮʽʻʥʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʘʢʪʠʚʘʮʽ ʁ ʤʘʨʢʝʨʽʚ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ï 
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ʧ̔ ʜʚʠʱʝʥʥʷ ʚ ʢʨʦʚʽ ʨʽʚʥʽʚ ɓ-Cl (3,91 ʤʛ/ʤʣ) ʽ ɺɸʈ (43,3 ʆʜ/ʣ). ɺʠʭʽʜʥʽ ʨʽʚʥʽ 

ʤʘʨʢʝʨʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʠ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʥʘ ʜʫʞʝ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ: ʆʂʎ ï 8,9 

ʤʛ/ʤʣ ʪʘ ʊʈʂʌ ï 1,52 ʆʜ/ʣ. 

ʇʽʩʣʷ ʜʝʪʘʣʴʥʦʛʦ ʢʣʽʥʽʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʫ ʧʨʦʚʝʣʠ ʢʦʤʧʣʝʢʩʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ, ʛʽʛʽʻʥʽʯʥʽ ʪʘ 

ʣʽʢʫʚʘʣʴʥʽ ʟʘʭʦʜʠ ʧʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʤʫ ʧʣʘʥʫ, ʥʘʧʨʘʚʣʝʥ ̔ ʥʘ ʫʩʫʥʝʥʥʷ 

ʘʢʪʠʚʥʠʭ ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ ʚ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ. 

ʇʽʩʣʷ ʧʦʢʨʘʱʝʥʥʷ ʤʽʩʮʝʚʦʛʦ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʧʨʦʪʠʧʦʢʘʟʘʥʴ 

ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʥʝ ʙʫʣʦ. 

ʇʽʜ ʤʽʩʮʝʚʦʶ ʧʨʦʚʽʜʥʠʢʦʚʦʶ ʘʥʝʩʪʝʟʽʻʶ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʧʨʦʪʦʢʦʣʘʤʠ ʧʘʮʽʻʥʪʫ ʙʫʣʠ ʚʠʜʘʣʝʥʽ ʟʫʙʠ ʥʠʞʥʴʦʾ ʱʝʣʝʧʠ (31, 41, 42, 46) ʟ 

ʦʜʥʦʤʦʤʝʥʪʥʠʤ ʚʩʪʘʥʦʚʣʝʥʥʷ 2 ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʠʭ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ 

ʚ ʦʙʣʘʩʪʽ 3.1, 4.2, 4.6 ʪʘ 4.7 ʟʫʙʽʚ (ʨʠʩ. 4.20) ʪʘ ʚʠʢʦʥʘʥʦ ʫʰʠʚʘʥʥʷ (ʨʠʩ. 4.21). 

 

ʈʠʩ. 4.20. ɺʠʛʣʷʜ ʦʧʝʨʘʪʠʚʥʦʾ ʜʽʣʷʥʢʠ ʧʘʮʽʻʥʪʘ ʂ., 43 ʨʦʢʠ, ʧʽʩʣʷ 

ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʚ ʦʙʣʘʩʪʽ 3.1 ʪʘ 4.2 
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ʈʠʩ. 4.20. ɺʠʛʣʷʜ ʦʧʝʨʘʮʽʡʥʦʾ ʜʽʣʷʥʢʠ ʧʘʮʽʻʥʪʘ ʂ., 43 ʨʦʢʠ, ʧʽʩʣʷ 

ʚʠʜʘʣʝʥʥʷ ʟʫʙʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʚ ʦʙʣʘʩʪʽ 4.6 ʪʘ 4.7  

ʇʨʦʚʝʜʝʥʦ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ ʚ 

ʘʣʴʚʝʦʣʷʨʥʽʡ ʢʽʩʪʮʽ (ʨʠʩ. 4.22). 

 

ʈʠʩ. 4.22. ʆʨʪʦʧʘʥʪʦʤʦʛʨʘʤʘ ʧʘʮʽʻʥʪʘ ʂ., 43 ʨʦʢʠ, ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ (Planmeca Romexis Viewer 4.5.1. R) 

 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʭʽʨʫʨʛʽʯʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʫʰʠʚʘʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʨʘʥʠ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʪʠʤʯʘʩʦʚʽ ʧʨʦʪʝʪʠʯʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʪʠʤʯʘʩʦʚʽ ʢʦʨʦʥʢʠ ʟ PMMA ʥʘ ʤʽʩʮʝ 31-42 ʟʫʙʽʚ. 
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ʂʦʥʪʨʦʣʴʥʠʡ ʦʛʣʷʜ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʧʨʦʚʦʜʠʚʩʷ ʥʘ 1-3-

7-10 ʜʦʙʫ. ʏʝʨʝʟ ʜʝʥʴ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʧʘʮʽʻʥʪ ʧʨʝʜôʷʚʣʷʚ ʩʢʘʨʛʠ ʥʘ 

ʧʦʩʪʽʡʥʠʡ ʙʽʣʴ, ʥʘʷʚʥʽʩʪʴ ʥʘʙʨʷʢʫ, ʷʢʠʡ ʟʤʽʥʶʚʘʚ ʢʦʥʬʽʛʫʨʘʮʽʶ ʦʙʣʠʯʯʷ. ʇʨʠ 

ʦʙôʻʢʪʠʚʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʚʠʷʚʣʝʥʘ ʜʠʬʫʟʥʘ ʛʽʧʝʨʝʤʽʷ, ʥʘʙʨʷʢ ʦʧʝʨʦʚʘʥʠʭ 

ʪʢʘʥʠʥ. ʈʘʥʘ ʟʣʝʛʢʘ ʢʨʦʚʦʪʦʯʠʪʴ ʧʨʠ ʧʘʣʴʧʘʮʽʾ ʽ ʙʦʣʽʩʥʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ 

36,9ÁC. ɿʘʛʘʣʴʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʘ ʟʘʜʦʚʽʣʴʥʠʡ. ʈʝˇʽʦʥʘʨʥʽ ʣʽʤʬʘʪʠʯʥʽ ʚʫʟʣʠ ʧʨʠ 

ʧʘʣʴʧʘʮʽʾ ʱʽʣʴʥʽ, ʟʣʝʛʢʘ ʥʘʙʨʷʢʣʽ. ʍʚʦʨʦʤʫ ʧʨʠʟʥʘʯʝʥʠʡ ʥ̔ ʤʝʩʠʣ 2 ʨʘʟʠ ʥʘ 

ʜʦʙʫ ʧʨʦʪʷʛʦʤ 3-4 ʜʥʽʚ.  

ʅʘ 3 ʜʦʙʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʥʝ ʧʦʢʨʘʱʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ. 

ɻʽʧʝʨʝʤʽʷ, ʥʘʙʨʷʢ ʪʘ ʙʦʣʽʩʥʽʩʪʴ ʦʧʝʨʦʚʘʥʠʭ ʪʢʘʥʠʥ ʽʩʪʦʪʥʦ ʟʤʝʥʰʠʣʠʩʷ. 

ʇʦʰʠʨʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʽʥʬʽʣʴʪʨʘʪʫ ʥʘ ʩʫʤʽʞʥʽ ʜʽʣʷʥʢʠ ʥʝ ʚʠʷʚʣʝʥʦ.  

ʇʽʩʣʷʦʧʝʨʘʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʫ ʧʘʮʽʻʥʪʘ ʧʦʚʥʽʩʪʶ ʫʩʫʚʘʣʠʩʷ ʚʞʝ ʥʘ 10 

ʜʦʙʫ. ɿʘʣʠʰʢʦʚʽ ʟʘʧʘʣʴʥʽ ʷʚʠʱʘ (ʛʽʧʝʨʝʤʽʷ, ʣʝʛʢʘ ʙʦʣʽʩʥʽʩʪʴ) ʚʽʜʤʽʯʘʣʠʩʷ ʣʠʰʝ 

ʚ ʜʽʣʷʥʮʽ ʥʘʢʣʘʜʘʥʥʷ ʰʚʽʚ. ɺʠʢʦʥʘʥʦ ʟʥʷʪʪʷ ʰʚʽʚ, ʩʢʘʨʛʠ ʟʽ ʩʪʦʨʦʥʠ ʧʘʮʽʻʥʪʘ 

ʚʽʜʩʫʪʥʽ. 

ʇʽʩʣʷ ʟʥʷʪʪʷ ʰʚʽʚ ʧʨʦʚʝʜʝʥʦ ʟʘʙʽʨ ʢʨʦʚʽ ʚʨʘʥʮʽ ʥʘʪʱʝ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʦʜʽ ʞ ʚʠʢʦʥʘʥʦ ʂʇʂʊ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʨʦʛʨʝʩʠʚʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʛʝʥʝʟʫ (ʟʥʠʞʝʥʥʷ ʆʂʎ ʜʦ 7,1 ʤʛ/ʤʣ ʪʘ 

ɺɸʈ ʜʦ 10,4 ʆʜ/ʣ), ʘ ʪʘʢʦʞ ʘʢʪʠʚʘʮʽ ʁʦʩʪʝʦʨʝʟʦʨʙʮʽʾ (ʧʽʜʚʠʱʝʥʥʷ ʚ ʢʨʦʚʽ 

ʨʽʚʥʽʚ ɓ-Cl ʜʦ 7,2 ʥʛ/ʤʣ. ʽ ʊʈʂʌ ʜʦ 9,3 ʆʜ/ʣ). 

ʂʦʥʪʨʦʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʦʛʦ ʧʨʦʚʝʜʝʥʦ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ 

ʚʠʢʦʥʘʥʦʾ ʦʧʝʨʘʮʽʾ ʧʦ ʚʩʪʘʥʦʚʣʝʥʥʶ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ. ʉʢʘʨʛʠ ʟʽ 

ʩʪʦʨʦʥʠ ʧʘʮʽʻʥʪʘ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽ, ʦʜʥʘʢ ʧʨʠ ʧʘʣʴʧʘʮʽʾ ʷʩʝʥ ʚʽʜʤʽʯʘʣʠʩʴ 

ʥʝʧʨʠʻʤʥʽ ʚʽʜʯʫʪʪʷ, ʩʣʠʟʦʚʘ ʦʙʦʣʦʥʢʘ ʚ ʮʠʭ ʜʽʣʷʥʢʘʭ ʟʤʽʥʝʥʘ ʥʝ ʙʫʣʘ, ʥʘʙʨʷʢ 

ʪʢʘʥʠʥ ʥʝ ʩʧʦʩʪʝʨʽʛʘʚʩʷ. ʅʘ ʂʇʂʊ ʪʘ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʟʤʽʥ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʥʘʚʢʦʣʦ ʽʤʧʣʘʥʪʘʪʽʚ ʥʝ ʚʠʷʚʣʝʥʦ (ʨʠʩ. 4.23). 
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ʈʠʩ. 4.23. ɿʨʽʟ ʟ ʂʇʂʊ ʧʘʮʽʻʥʪʘ ʂ., 43 ʨʦʢʠ, ʯʝʨʝʟ 1 ʤʽʩʷʮʴ  ʧʽʩʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ (Planmeca Romexis Viewer 4.5.1. R) 

 

ʇʘʪʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʽ ʧʽʩʣʷ ʘʥʘʣʽʟʫ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ 

ʽʥʜʝʢʩʽʚ: ʽʥʜʝʢʩ ʛʽʛʽʻʥʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʟʥʠʟʠʚʩʷ ʜʦ 0,82 Ñ 0,03 ʙʘʣʽʚ, 

ʢʨʦʚʦʪʦʯʠʚʦʩʪ̔ ï ʜʦ 1,1 ʙʘʣʘ, ʇʄɸ ï ʜʦ 0, ʇɯ ï ʜʦ 1,4 Ñ 0,2 ʙʘʣʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʽʘʛʥʦʩʪʠʢʠ ʂʇʂʊ, ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʥʝ 

ʚʽʜʥʦʚʠʣʘʩʷ ʥʘʚʽʪʴ ʜʦ ʚʠʭʽʜʥʠʭ ʨʽʚʥʽʚ ï ʽʥʜʝʢʩ ʍʘʫʥʩʬʽʣʴʜʘ ʨʝʻʩʪʨʫʚʘʚʩʷ ʥʘ 

ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʥʷʭ (485,4 ʦʜ HU), ʥʽʞ ʜʦ ʚʠʢʦʥʘʥʥʷ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʧʦ ʚʩʪʘʥʦʚʣʝʥʥʶ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ. ʄʘʨʢʝʨʠ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ 

ʪʘ ʦʩʪʝʦʛʝʥʝʟʫ ʟʘʣʠʰʘʣʠʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ ʪʦʤʫ ʞ ʨʽʚʥʽ, ʱʦ ʽ ʜʦ ʣʽʢʫʚʘʣʴʥʠʭ 

ʧʨʦʮʝʜʫʨ (ɓ-Cl ï 5,3 ʥʛ/ʤʣ, ʊʈʂʌ ï 8,2 ʆʜ/ʣ, ɺɸʈ ï 16,7 ʆʜ/ʣ, ʆʂʎ ï 8,9 

ʤʛ/ʤʣ).  

ʏʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʘʮʽʻʥʪ ʧʨʠʙʫʚ ʫ ʢʣʽʥʽʢʫ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʣʽʢʫʚʘʥʥʷ. 

ʉʢʘʨʛʠ ʟʽ ʩʪʦʨʦʥʠ ʧʘʮʽʻʥʪʘ ï ʚʽʜʩʫʪʥʽ. ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ: ʛʽʧʝʨʝʤʽʾ ʪʘ ʦʟʥʘʢ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʜʽʣʷʥʮʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʥʝ ʚʠʷʚʣʷʣʦʩʷ. ʇʨʠ 

ʧʘʣʴʧʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʘʙʦ ʜʝʟʽʥʪʝʛʨʘʮʽʶ ʽʤʧʣʘʥʪʘʪʽʚ ʚ ʦʙʣʘʩʪʽ 

3.1  ̔ 4.2. ʇʨʠ ʮʴʦʤʫ ʥʘ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʤʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʝʟʥʘʯʥʘ ʚʪʨʘʪʘ 
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ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʦ ʚʝʨʪʠʢʘʣʽ. ʅʝʧʦʚʥʦʮʽʥʥʽʩʪʴ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 3 

ʽʤʧʣʘʥʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʫʚʘʣʘʩʷ ʧʽʩʣʷ ʟʥʷʪʪʷ ʪʠʤʯʘʩʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ï 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʨʫʭʦʤʽʩʪʴ ʽ ʚʽʜʪʦʨʛʥʝʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʧʦʟʠʮʽʾ 

3.1  ̔4.2, ʘ ʪʘʢʦʞ ʜʝʟʽʥʪʝʛʨʘʮʽʷ ʜʝʥʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʘʪʫ ʟ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ 

ʦʙʣʘʩʪʽ ʟʫʙʘ 4.7 ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥ ̔ʬʦʨʤʫʚʘʯʘ ʷʩʝʥʝʚʦʾ ʤʘʥʞʝʪʠ (ʨʠʩ. 4.24). 

 

ʈʠʩ. 4.24. ʇʘʥʦʨʘʤʥʠʡ ʟʨʽʟ ʟ ʂʇʂʊ ʧʘʮʽʻʥʪʘ ʂ., 43 ʨʦʢʠ, ʯʝʨʝʟ 4 ʤʽʩʷʮʽ 

ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʧʝʨʝʜ ʚʠʜʘʣʝʥʥʷʤ ʜʝʟʽʥʪʝʛʨʦʚʘʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ 

 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʂʇʂʊ ʜʽʘʛʥʦʩʪʠʢʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʽʚ ʧʦʚôʷʟʘʥʘ ʟ ʧʨʦʛʨʝʩʫʶʯʦʶ ʚʪʨʘʪʦʶ ʢʽʩʪʢʦʚʦʾ 

ʱʽʣʴʥʦʩʪʽ ʚ ʘʣʴʚʝʦʣʷʨʥʽʡ ʢʽʩʪʮʽ, ʱʦ ʚʠʷʚʠʣʦʩʷ ʢʨʠʪʠʯʥʠʤ ʫ ʜʽʣʷʥʢʘʭ 

ʜʝʟʽʥʪʝʛʨʦʚʘʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ (ʨʠʩ. 4.25). ʅʘ ʬʦʥʽ ʨʽʟʢʦʛʦ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʛʝʥʝʟʫ ʪʘ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʚʠʷʚʣʝʥʦ ʧʘʜʽʥʥʷ ʽʥʜʝʢʩʫ ʍʘʫʥʩʬʽʣʴʜʘ 

ʚ ʜʽʣʷʥʢʘʭ ʜʝʟʽʥʪʝʛʨʦʚʘʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʥʠʞʯʝ 400,0 ʦʜ HU (382,3 ʦʜ HU) ʥʘ 

ʪʣʽ ʨʦʩʪʫ ʨʽʚʥʽʚ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʾ ʨʝʟʦʨʙʮʽʾ (ɓ-Cl ï 2,9 ʥʛ/ʤʣ, ʊʈʂʌ ï 4,72 

ʆʜ/ʣ) ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ (ʆʂʎ ï 13,9 ʤʛ/ʤʣ, ɺɸʈ 

ï 28,6 ʆʜ/ʣ).  
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ʈʠʩ. 4.25. ʇʘʥʦʨʘʤʥʠʡ ʟʨʽʟ ʟ ʂʇʂʊ ʧʘʮʽʻʥʪʘ ʂ., 43 ʨʦʢʠ, ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ 

ʜʝʟʽʥʪʝʛʨʦʚʘʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ 

 

4.4. ʇʦʢʘʟʥʠʢʠ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ  

ɸʥʘʣʽʟʦʤ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥ ̫ ʫ ʭʚʦʨʠʭ ʨʽʟʥʠʭ ʛʨʫʧ ʤʘʨʢʝʨʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʪʽ ʞ ʯʘʩʦʚʽ ʽʥʪʝʨʚʘʣʠ, ʱʦ ʽ ʧʦʢʘʟʥʠʢʽʚ ʟʤʽʥ ʱʽʣʴʥʦʩʪʽ 

ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʢʽʩʪʢʦʚʽʡ 

ʪʢʘʥʠʥʽ ʥʝʦʙʭʽʜʥʠʤʠ ʫʤʦʚʘʤʠ  ̒ ʟʤʽʥʘ ʙʘʣʘʥʩʫ ʤʽʞ ʦʩʪʝʦʨʝʟʦʨʙʮʽʻʶ ʪʘ 

ʦʩʪʝʦʛʝʥʝʟʦʤ, ʟʥʠʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʠ ʪʘ ʪʝʤʧʽʚ 

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ, ʧʨʠʯʦʤʫ ʮʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʘʢʫʤʫʣʶʚʘʪʠʩʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʩʫʧʫʪʥʴʦʛʦ ʦʩʪʝʦʧʦʨʦʟʫ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʜʽʘʙʝʪʠʯʥʽʡ ʦʩʪʝʦʧʘʪʽʾ.  

ʅʘʧʨʦʪʠ, ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʽʚʝʥʴ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʩʧʨʠʷʪʣʠʚʠʡ ʧʝʨʝʙʽʛ ʦʩʪʝʽʥʪʝʛʨʘʮʽ ʾ ʪʘ ʚʠʩʦʢʽ ʪʝʤʧʠ ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʚ ʜʽʣʷʥʮʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ  ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʫ ʧʘʮʽʻʥʪʽʚ I ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ɓ-Cl 

ʪʘ ʊʈʂʌ (ʪʘʙʣ. 4.3).  
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ʊʘʙʣʠʮʷ 4.3 

ʇʦʢʘʟʥʠʢʠ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ I ʛʨʫʧʠ (M Ñ m)   

 ʇʦʢʘʟʥʠʢʠ ʤʘʨʢʝʨʽʚ 

                         ʢʽʩʪʢʦʚʦʛʦ  

ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʉʪʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʊʈʂʌ  

(ʆʜ/ʣ) 

ɓ-Cl 

(ʥʛ/ʤʣ) 

ɺɸʈ  

(ʆʜ/ʣ) 

ʆʂʎ 

 (ʤʛ/ʤʣ) 

ɿʜʦʨʦʚʽ ʚʦʣʦʥʪʝʨʠ 

(ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ) 

(n=19) 

3,7Ñ0,3 1,16Ñ0,31 36,9Ñ0,9 19,5Ñ0,4 

ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ 8,8Ñ0,3 5,89Ñ0,41* 14,7Ñ0,9* 9,9Ñ0,3* 

ʯʝʨʝʟ 6-7 ʜʥʽʚ ʧʽʩʣʷ 

ʽʤʧʣʘʥʪʘʮʽʾ 

9,1Ñ0,2 6,68Ñ0,3*
**  10,4Ñ0,8*

**  6,2Ñ0,2* 

ʯʝʨʝʟ 1 ʤʽʩʷʮʴ 5,1Ñ0,4*
**  3,6Ñ0,32*

**  28,3Ñ0,9*
**  12,6Ñ0,3* 

ʯʝʨʝʟ 3 ʤʽʩʷʮʽ 4,0Ñ0,2*
**  1,68Ñ0,39

*
**  34,6Ñ1,4 **  18,7Ñ0,6 

ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ 3,4Ñ0,6**  1,27Ñ0,32*
**  33,8Ñ1,4*

**  18,8Ñ0,8 

ʯʝʨʝʟ 12 ʤʽʩʷʮʽʚ 3,2Ñ0,3**  1,21Ñ0,43*
**  32,4Ñ1,2*

**  17,9Ñ0,9* 

       ʇʨʠʤʽʪʢʠ: * p<0,05 - ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ  

                       **  p<0,05 - ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ. 

 

ʆʜʥʦʯʘʩʥʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʠʟʴʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʩʪʝʦʢʘʣʴʮʠʥʫ. ɺʠʷʚʣʝʥʦ  

ʪʘʢʦʞ ʥʝʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥ ̫ ɺɸʈ ʚ ʩʠʨʦʚʘʪʮ ̔ ʢʨʦʚʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʚʠʭʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʪʨʫʯʘʥʥʷ ʟ ʫʩʪʘʥʦʚʢʠ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʭʚʦʨʠʭ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 

ʪʠʧʫ ʽʟ ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ ʥʘ ʢʽʩʪʢʦʚʠʡ ʤʝʪʘʙʦʣʽʟʤ: ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ 7-

8 ʜʥʽʚ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʘʢʪʠʚʫʻʪʴʩʷ ʢʽʩʪʢʦʚʘ ʨʝʟʦʨʙʮʽ ̫ ʪʘ, ʥʘʧʨʦʪʠ, 

ʧʨʠʛʥʽʯʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

ɺʠʷʚʣʝʥʘ ʚ ʨʘʥʥʽʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʥʘʧʨʘʚʣʝʥʽʩʪʴ 

ʟʤʽʥ ʤʘʨʢʝʨʽʚ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʽ ʦʩʪʝʦʛʝʥʝʟʫ ʫʟʛʦʜʞʫʚʘʣʘʩʴ ʟʽ ʟʥʠʞʝʥʥʷʤ 

ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʚ ʟʘʟʥʘʯʝʥʦʤʫ ʧʝʨʽʦʜʽ ʩʧʦʩʪʝʨʝʞʝʥʴ. 
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ʅʘ ʬʦʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʨʽʚʥʽʚ 

ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʽʷ ɓ-Cl ʪʘ ʊʈʂʌ ʽʩʪʦʪʥʦ 

ʟʥʠʟʠʣʘʩʷ ʫ 54,1% ʭʚʦʨʠʭ, ʘ ʫ 37,5% ʚʠʧʘʜʢʽʚ ʾʭ ʚʤʽʩʪ ʚ ʢʨʦʚʽ ʟʤʝʥʰʠʚʩʷ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʚʠʭʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʨʝʻʩʪʨʫʚʘʚʩʷ ʥʘ ʨʽʚʥʽ ʟʥʘʯʝʥʴ ʥʠʞʥʴʦʾ 

ʤʝʞ̔ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ. ɺ ʮʽ ʞ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ 8,4% ʝʧʽʟʦʜʽʚ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʬʽʢʩʫʚʘʣʘʩʷ ʥʘ 

ʨʽʚʥʽ, ʧʦʨʽʚʥʷʥʦʤʫ ʟ ʚʠʭʽʜʥʠʤ. 

ʇʨʦʪʷʛʦʤ 1-3 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ʚ I ʛʨʫʧʽ ʧʨʦʮʝʩʠ ʨʝʟʦʨʙʮʽʾ 

ʧʨʦʜʦʚʞʫʚʘʣʠ ʛʘʣʴʤʫʚʘʪʠʩʷ, ʘ ʧʨʦʮʝʩʠ ʦʩʪʝʦʛʝʥʝʟʫ ʘʢʪʠʚʫʚʘʣʠʩʷ. ʉʝʨʝʜʥʽ 

ʧʦʢʘʟʥʠʢʠ ɓ-Cl ʪʘ ʊʈʂʌ ʚʠʟʥʘʯʘʣʠʩʷ ʚ ʤʝʞʘʭ  ʟʥʘʯʝʥʴ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʪʘ 

ʩʢʣʘʣʠ 1,68 Ñ 0,04 ʥʛ/ʤʣ ʪʘ 4,0 Ñ 0,02 ʥʛ/ʤʣ  ʚʽʜʧʦʚʽʜʥʦ (p<0.05). ɺʤʽʩʪ ʆʂʎ 

(18,7 Ñ 0,4 ʤʛ/ʤʣ) ʟʨʽʩ ʤʘʡʞʝ ʚʜʚʽʯʽ ʧʨʘʢʪʠʯʥʦ ʜʦ ʨʽʚʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

ɿʘʬʽʢʩʦʚʘʥʦ ʪʘʢʦʞ ʧʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ɺɸʈ (ʟ 10,4 Ñ 0,8 ʆʜ/ʣ 

ʜʦ 34,6 Ñ 1,4 ʆʜ/ʣ). 

ʇʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 6-12 ʤʽʩʷʮʚ̔ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʧʦ ʚʩʪʘʥʦʚʣʝʥʥʶ 

ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʭʚʦʨʠʭ I ʛʨʫʧʠ ʨʝʻʩʪʨʫʚʘʣʘʩʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʧʦʢʘʟʥʠʢʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ. ɺʽʜʥʦʚʣʝʥʥʷ ʤʘʨʢʝʨʽʚ ʦʩʪʝʦʛʝʥʝʟʫ ʪʘ 

ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʜʦ ʟʥʘʯʝʥʴ ʬʽʟʽʦʣʦʛʽʯʥʦ ʾ ʥʦʨʤʠ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚ 91,7% ʚʠʧʘʜʢʽʚ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʫ 87,5% ï 

ʯʝʨʝʟ 12 ʤʽʩʷʮʽʚ.  

ʇʦʢʘʟʦʚʦ, ʱʦ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʤʘʨʢʝʨʽʚ ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʢʦʨʝʣʶʚʘʣʘ ʟ ʥʦʨʤʘʣʽʟʘʮʽʻ  ʁ ʦʧʪʠʯʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʟʘ ʜʘʥʠʤʠ ʂʇʂʊ. 

ʊʘʢʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʤʘʨʢʝʨʽʚ ʦʩʪʝʨʝʟʦʨʙʮʽʾ ʪʘ ʦʩʪʝʦʛʝʥʝʟʫ  ̔ʦʧʪʠʯʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʭʚʦʨʠʭ I ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʘʢʪʠʚʥʠʡ 

ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʪʘ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʧʽʩʣʷ  

ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ. ʎʝʡ ʬʘʢʪ ʜʦʚʦʜʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʚʥʦʮʽʥʥʦʾ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʰʣʷʭʦʤ ʘʜʝʢʚʘʪʥʦʾ 
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ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʽʟ ʩʠʩʪʝʤʥʠʤ 

ʦʩʪʝʦʧʦʨʦʟʦʤ, ʽʥʜʫʢʦʚʘʥʠʤ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ. 

ʋ ʧʘʮʽʻʥʪʽʚ Iɯ ʛʨʫʧʠ ʚ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ 

ʧʦʨʫʰʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʦʙʫʤʦʚʣʶʚʘʣʠʩʷ ʜʽʘʙʝʪʠʯʥʦʶ 

ʦʩʪʝʦʧʘʪʽʻʶ ʪʘ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʚʽʜ ʪʘʢʠʭ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ɯ ʛʨʫʧʠ (ʪʘʙʣ. 4.4).  

ʊʘʙʣʠʮʷ 4.4 

ʇʦʢʘʟʥʠʢʠ ʤʘʨʢʝʨʽʚ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ  

ʫ ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ (M Ñ m) 

   ʇʦʢʘʟʥʠʢʠ ʤʘʨʢʝʨʽʚ 

                           ʢʽʩʪʢʦʚʦʛʦ  

ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʉʪʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʊʈʂʌ 

(ʆʜ/ʣ) 

ɓ-Cl 

(ʥʛ/ʤʣ) 

ɺɸʈ  

(ʆʜ/ʣ) 

ʆʂʎ 

(ʤʛ/ʤʣ) 

ɿʜʦʨʦʚʽ ʚʦʣʦʥʪʝʨʠ 

(ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ, n=19) 
3,7Ñ0,3 1,16Ñ0,31 36,9Ñ0,9 19,5Ñ0,4 

ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ 8,8Ñ0,3 5,77Ñ0,43* 13,9Ñ0,8* 9,7Ñ0,3* 

ʯʝʨʝʟ 6-7 ʜʥʽʚ ʧʽʩʣʷ 

ʽʤʧʣʘʥʪʘʮʽʾ 
9,2Ñ0,3* 6,79Ñ0,32*ǒ

 10,2Ñ0,8*ǒ 6,4Ñ0,2*ǒ
 

ʯʝʨʝʟ 1 ʤʽʩʷʮʴ 8,0Ñ0,3*ǒ̪ 5,21Ñ0,31* ̪ 16,9Ñ0,4*ǒ̪ 10,3Ñ0,4*ǒ̪ 

ʯʝʨʝʟ 3 ʤʽʩʷʮʽ 6,2Ñ0,3*ǒ̪ 3,61Ñ0,23*ǒ̪ 20,2Ñ0,4*ǒ̪ 29,5Ñ1,2*ǒ̪
 

ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ 4,8Ñ0,2*ǒ̪ 2,69Ñ0,61*ǒ̪
 29,5Ñ1,2*ǒ̪ 14,2Ñ0,2*ǒ̪ 

ʯʝʨʝʟ 12 ʤʽʩʷʮʽʚ 4,3Ñ0,3*ǒ̪ 2,09Ñ0,43*ǒ 20,8Ñ1,2*ǒ̪ 13,0Ñ0,2*ǒ̪ 

     ʇʨʠʤʽʪʢʠ:* p<0.05 - ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ 

                       ǒ p<0.05 - ʩʪʘʪʠʩʪʠʯʥʘ ʟʥʘʯʠʤʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʜʝʥʪʘʣʴʥʦʾ 

ʤ̔ʧʣʘʥʪʘʮʽʾ 

                ̪ p<0.05 - ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ I ʛʨʫʧʠ (ʜʠʚ. ʪʘʙʣ. 4.3) 

 

ɺ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ, ʱʦ ʦʪʨʠʤʫʚʘʣʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫ ʢʦʨʝʢʮʽʶ ʧʦʨʫʰʝʥʴ 

ʢʽʩʪʢʦʚʦʛʦ ʦʙʤʽʥʫ ʚʠʢʣʶʯʥʦ ʦʩʪʝʦʛʝʥʦʥʦʤ, ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʚʤʽʩʪʫ ʤʘʨʢʝʨʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʠ ʤʝʥʰ ʚʠʨʘʞʝʥʽ, ʦʩʦʙʣʠʚʦ ʚ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ 

ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. ʇʨʘʢʪʠʯʥʠʤ ʧʽʜʪʚʝʨʜʞʝʥʠʤʠ ʮʴʦʛʦ ʧʦʣʦʞʝʥʥʷ 

ʙʫʣʘ ʧʦʚʽʣʴʥʽʰʘ ʥʦʨʤʘʣʽʟʘʮʽʷ ʨʽʚʥʽʚ  ɓ-Cl, ʊʈʂʌ, ɺɸʈ ʽ ʆʂʎ  ʚ ʩʠʨʦʚʘʪʮʽ 
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ʢʨʦʚʽ. ʊʘʢ, ʧʨʦʪʷʛʦʤ 1-ʛʦ ʽ 3-ʛʦ ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʚ 73% 

ʚʠʧʘʜʢʽʚ ʟʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʥʝ ʚʽʜʥʦʚʣʶʚʘʣʠʩʷ ʥʘʚʽʪʴ ʜʦ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ, 

ʟʘʣʠʰʘʶʯʠʩʴ ʧʨʘʢʪʠʯʥʦ ʥʝʟʤʽʥʥʠʤʠ (p<0,05). ɺ ʧʦʜʘʣʴʰʦʤʫ ʚʽʜʟʥʘʯʘʣʦʩʷ 

ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥ ̫ɓ-Cl, ʧʨʦʪʝ ʟʤʽʥʠ ʚʤʽʩʪʫ ʊʈʂʌ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʥʝ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʥʘʯʥʦʾ ʧʦʟʠʪʠʚʥʦʾ ʜʠʥʘʤʽʢʠ. 

ʇʝʨʩʦʥʽʬʽʢʦʚʘʥʘ ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʽ ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚʢʘʟʫʚʘʣʘ ʥʘ ʙʽʣʴʰ ʥʠʟʴʢʽ ʪʝʤʧʠ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ ʽ ʚ ʧʽʟʥʽʰʽ ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɺʧʣʠʚ ʣʽʢʫʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ɯɯ ʛʨʫʧʠ ʥʘ ʧʨʦʮʝʩ ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʽʩʪʴ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʽ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ ʚʠʷʚʠʚʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʭʦʯʘ ʽ 

ʚʽʜʥʦʚʣʶʚʘʣʠʩʷ ʜʦ ʚʠʭʽʜʥʦʛʦ ʨʽʚʥʷ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ, ʧʨʦʪʝ ʟʘʣʠʰʘʣʠʩʷ 

ʥʠʞʯʠʤʠ ʟʥʘʯʝʥʴ  ʧʘʮʽʻʥʪʽʚ I ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ ʟʜʦʨʦʚʠʭ ʚʦʣʦʥʪʝʨʽʚ (p<0,005). 

ɺ̔ ʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʭʚʦʨʠʭ II ʛʨʫʧʠ ʧʽʜ ʚʧʣʠʚʦʤ 

ʦʩʪʝʦʛʝʥʦʥʫ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʦʩʪʦʝʽʥʪʝʛʨʘʮʽʾ ʚʽʜʟʥʘʯʘʣʦʩʷ ʣʠʰʝ ʫ 4% ʚʠʧʘʜʢʽʚ, ʘ 

ʫ ʨʝʰʪʠ ʣʠʰʝ ʚʽʜʧʦʚʽʜʘʣʦ ʚʠʭʽʜʥʠʤ ʜʘʥʠʤ, ʧʨʠʯʦʤʫ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʆʂʎ 

ʪʘ ɺɸʈ ʫ ʭʚʦʨʠʭ ʽʟ ʧʦʟʠʪʠʚʥʦʶ ʜʠʥʘʤʽʢʦʶ ʜʦʩʷʛʘʣʦ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʟ ʚʠʭʽʜʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʣʠʰʝ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ ʫ ʥʠʭ ʟʘʚʝʨʰʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʢʽʩʪʢʦʚʽʡ 

ʪʢʘʥʠʥʽ ʥʘʚʢʦʣʦ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ. ʊʘʢʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʧʽʜ ʚʧʣʠʚʦʤ ʪʨʘʜʠʮʽʡʥʦʾ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʧʦʚʽʣʴʥʽʠhʡ ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʮʽʻʥʪʘʤʠ I ʛʨʫʧʠ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 

ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ. 

ʉʪʘʙʽʣʽʟʘʮʽʷ ʢʽʩʪʢʦʚʦʛʦ ʦʙʤʽʥʫ ʽ ʪʝʥʜʝʥʮʽʷ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʝʧʘʨʘʪʽʚ ʢʘʣʴʮʽʶ ʜʦʩʷʛʘʣʘʩ ̫ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʫ 

46,2% ʚʠʧʘʜʢʽʚ, ʘ ʯʝʨʝʟ 12 ʤʽʩʷʮʽʚ ï ʫ 57,7%.  ʋ ʨʝʰʪʠ ʧʘʮʽʻʥʪʽʚ ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ ʚ ʮʝʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʭ ʚʽʜʭʠʣʝʥʴ 

ʧʦʢʘʟʥʠʢʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʜʦ ʪʘ ʧʽʩʣʷ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. 
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ʋ ʧʘʮʽʻʥʪʽʚ ɯɯɯ ʛʨʫʧʠ ʽʟ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʥʝ 

ʫʩʢʣʘʜʥʝʥʠʤ ʜʽʘʙʝʪʠʯʥʠʤ ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ, ʧʽʜ ʚʧʣʠʚʦʤ ʦʩʪʝʦʛʝʥʦʥʫ 

ʚʽʜʟʥʘʯʘʣʘʩʷ ʧʦʜʽʙʥʘ ʜʦ I  ʛʨʫʧʠ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʚʤ̔ ʩʪʫ ʤʘʨʢʝʨʽʚ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ 

ʽ ʦʩʪʝʦʛʝʥʝʟʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ (ʪʘʙʣ. 4.5). 

ʊʘʙʣʠʮʷ 4.5 

ʇʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ 

 ʫ ʭʚʦʨʠʭ III  ʛʨʫʧʠ (M Ñ m) 

   ʇʦʢʘʟʥʠʢʠ ʤʘʨʢʝʨʽʚ 

                           ʢʽʩʪʢʦʚʦʛʦ  

ʨʝʤʦʜʝʣʶʚʘʥʥʷ 

ʉʪʨʦʢʠ 

ʜʦʩʣʽʜʞʝʥʥʷ 

ʊʈʂʌ 

(ʆʜ/ʣ) 

ɓ-Cl 

(ʥʛ/ʤʣ) 

ɺɸʈ 

 (ʆʜ/ʣ) 

ʆʂʎ  

(ʤʛ/ʤʣ) 

ɿʜʦʨʦʚʽ ʚʦʣʦʥʪʝʨʠ 

(ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ, n=19) 
3,7Ñ0,3 1,16Ñ0,31 36,9Ñ0,9 19,5Ñ0,4 

ʜʦ ʽʤʧʣʘʥʪʘʮʽʾ 5,9Ñ0,2*  ̪₲ 4,69Ñ0,32 ̪₲ 19,7Ñ0,4*  ̪₲ 14,2Ñ0,3*  ̪₲ 

ʯʝʨʝʟ 6-7 ʜʥʽʚ ʧʽʩʣʷ 

ʽʤʧʣʘʥʪʘʮʽʾ 
6,6Ñ0,3*ǒ̪

 
₲
 5,59Ñ0,29*ǒ̪

 
₲
 12,7Ñ0,7*ǒ̪

 
₲ 10,4Ñ0,2*ǒ̪

 
₲
 

ʯʝʨʝʟ 1 ʤʽʩʷʮʴ 4,4Ñ0,4₲ 1,89Ñ0,33*ǒ̪
 
₲ 30,3Ñ0,9*ǒ₲ 13,6Ñ0,3*₲ 

ʯʝʨʝʟ 3 ʤʽʩʷʮʽ 4,0Ñ0,3ǒ₲ 1,23Ñ0,42ǒ₲ 37,6Ñ1,2ǒ₲
 17,1Ñ0,4*ǒ̪

 
₲ 

ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ 3,9Ñ0,4ǒ₲ 1,33Ñ0,34ǒ₲
 34,8Ñ1,4*ǒ₲ 18,9Ñ0,3ǒ

 
₲
 

ʯʝʨʝʟ 12 ʤʽʩʷʮʽʚ 4,1Ñ0,3ǒ̪ 1,21Ñ0,45 ǒ ₲ 34,4Ñ1,3*ǒ
 
₲
 18,2Ñ0,3*ǒ

 
₲
 

     ʇʨʠʤʽʪʢʠ:* p<0.05 - ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʢʦʥʪʨʦʣʶ 

                       ǒ p<0.05 - ʩʪʘʪʠʩʪʠʯʥʘ ʟʥʘʯʠʤʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ 

                ̪ p<0.05 - ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ I ʛʨʫʧʠ (ʜʠʚ. ʪʘʙʣ. 4.3) 

              ₲ p<0.05 - ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʘ ʚʽʜʤʽʥʥʽʩʪʴ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ɯI ʛʨʫʧʠ (ʜʠʚ. ʪʘʙʣ. 4.4) 

 

 

ɸʥʘʣʽʟʦʤ ʚʠʭʽʜʥʠʭ ʨʽʚʥʽʚ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʫ ʭʚʦʨʠʭ ʽʟ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ 

ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ: ʧʝʨʝʚʘʞʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʥʘ ʬʦʥʽ ʧʨʠʛʥʽʯʝʥʥʷ ʦʩʪʝʦʛʝʥʝʟʫ. 
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ʋ ʧʘʮʽʻʥʪʽʚ III ʛʨʫʧʠ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ 

ʚʽʜʤʽʯʝʥʦ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚʤʽʩʪʫ ɓ-Cl ʪʘ ʊʈʂʌ ʟ ʦʜʥʦʯʘʩʥʦ 

ʥʠʟʴʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʦʩʪʝʦʢʘʣʴʮʠʥʫ (ʪʘʙʣ. 4.5).  

ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʧʽʜ ʚʧʣʠʚʦʤ ʦʙʨʘʥʦʾ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ 

ʧʦʨʫʰʝʥʴ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʧʘʮʽʻʥʪʽʚ ʘʥʘʣʽʟʦʚʘʥʦʾ ʛʨʫʧʠ ʚʽʜʤʽʯʝʥʦ 

ʥʘʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʆʂʎ ʽ ɺɸʈ. ʇʨʠ ʮʴʦʤʫ ʨʽʚʝʥʴ ɺɸʈ ʟʤʽʥʶʚʘʚʩʷ ʙʽʣʴʰ 

ʩʫʪʪʻʚʦ, ʜʦʩʷʛʘʶʯʠ ʟʥʘʯʝʥʴ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʫ 85,2% ʚʠʧʘʜʢʽʚ. ʈʽʚʝʥʴ 

ʧʨʦʜʫʢʪʽʚ ʜʝʛʨʘʜʘʮʽʾ ʢʦʣʘʛʝʥʫ ʪʘ ʦʩʦʙʣʠʚʦ ʊʈʂʌ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʜʦʩʪʦʚʽʨʥʦ 

(ʨ<0,05)  ʽ ʙʽʣʴʰ ʩʫʪʪʻʚʦ ʟʥʠʞʫʚʘʚʩʷ ʪʘ ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʟʥʘʯʝʥʴ ʛʨʫʧʠ 

ʢʦʥʪʨʦʣʶ ʚ 76,4% ʚʠʧʘʜʢʽʚ. ɼʦ 3-ʛʦ ʤʽʩʷʮʷ ʨʽʚʥʽ ʧʦʢʘʟʥʠʢʽʚ ʤʘʨʢʝʨʽʚ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʥʘʯʝʥʥʷʤʠ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ ʥʝ ʤʘʣʠ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ 91,2% ʭʚʦʨʠʭ ʪʘ ʟʘʣʠʰʘʣʠʩʷ ʥʘ 

ʜʦʩʷʛʥʫʪʦʤʫ ʨʽʚʥʽ ʯʝʨʝʟ ʧʽʚʨʦʢʫ ʽ ʙʽʣʴʰʝ. 

ɺʠʱʝʚʠʢʣʘʜʝʥʝ ʜʦʟʚʦʣʷʻ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʫ ʭʚʦʨʠʭ ʥʘ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ ʟʘʚʝʨʰʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʧʽʜ ʚʧʣʠʚʦʤ ʦʩʪʝʦʛʝʥʦʥʫ ʥʘʩʪʫʧʘʻ ʥʝ 

ʨʘʥʽʰʝ 3 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʌʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ, ʱʦ ʫʧʦʚʽʣʴʥʶʶʪʴ ʪʝʤʧʠ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 

ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʭʚʦʨʠʭ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʽʟ ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ, 

ʻ ʧʦʯʘʪʢʦʚʘ ʥʠʟʴʢʘ ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ (< 500 ʦʜ HU) ʽ ʧʦʨʫʰʝʥʥʷ ʚ 

ʩʠʩʪʝʤʽ ʢʽʩʪʢʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʨʷʜʫ ʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʪʘ 

ʟʥʠʞʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʛʝʥʝʟʫ. 

2. ʄʘʢʩʠʤʘʣʴʥʘ ʚʪʨʘʪʘ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʥʘʚʢʦʣʦ ʜʝʥʪʘʣʴʥʦʛʦ 

ʽʤʧʣʘʥʪʘʪʫ ʚʠʥʠʢʘʻ ʚ ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ ʧʨʠ ʽʥʪʝʥʩʠʚʥʽʡ ʘʜʘʧʪʠʚʥʽʡ ʧʝʨʝʙʫʜʦʚʽ 

ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʟ ʜʦʩʪʦʚʽʨʥʦ ʟʥʘʯʠʤʠʤ ʧʦʩʠʣʝʥʥʷʤ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ 

ʪʘ ʦʩʣʘʙʣʝʥʥʷʤ ʦʩʪʝʦʛʝʥʝʟʫ. 
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3. ʎ̔ ʣʝʩʧʨʷʤʦʚʘʥʘ ʢʦʤʧʣʝʢʩʥʘ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽ ̫ʧʨʦʮʝʩʽʚ ʨʝʟʦʨʙʮʽʾ ʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʭʚʦʨʠʭ ʟ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʦʣʦʛʽʻʶ 

(ʦʩʪʝʦʧʦʨʦʟ) ʩʧʨʠʷʻ ʦʧʪʠʤʽʟʘʮʽ ʾ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, 

ʩʢʦʨʦʯʫ ̒ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʾ ʟʘʚʝʨʰʝʥʥʷ ʪʝʨʤʽʥʠ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʚ 

ʢʨʦʚʽ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ  (ɓ-Cl, ɺɸʈ, ʆʂʎ, ʊʈʂʌ) ʪʘ ʟʨʦʩʪʘʥʥʷ 

ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

4. ɼʠʥʘʤʽʯʥʘ ʦʮʽʥʢʘ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʽ ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʫʚʘʥʦʾ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʨʦʢʽʚ 

ʟʘʚʝʨʰʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʽʚ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʟʜʽʣʽ ʜʘʥʽ ʦʧʨʠʣʶʜʥʝʥʽ ʚ ʥʘʩʪʫʧʥʠʭ ʜʞʝʨʝʣʘʭ: 

1. ɻʫʜʘʨôʷʥ ʆ. ʆ., ʏʝʨʝʜʥʠʢ ɼ. ʆ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 

ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʜʽʘʙʝʪʠʯʥʫ ʦʩʪʝʦʧʘʪʽʶ ʰʣʷʭʦʤ 

ʨʝʤʦʜʝʣʷʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʾʾ ʱʽʣʴʥʦʩʪʽ. ʄʝʜʠʯʥʽ 

ʧʝʨʩʧʝʢʪʠʚʠ. 2023. ʊ. 28, ˉ 2. ʉ. 136-142. DOI: 

https://doi.org/10.26641/2307-0404.2023.2.283365  

2. Gudarian, O., & Cherednyk, D. (2023). ɼʠʥʘʤʽʢʘ ʟʤʽʥ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 

ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʽʚ ʫ ʭʚʦʨʠʭ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʬʦʥʽ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ. ɺʽʩʥʠʢ ʩʪʦʤʘʪʦʣʦʛʽʾ, 

124(3), 52ï60. DOI https://doi.org/10.35220/2078-8916-2023-49-3.9  

3. Cherednyk D. Study of bone metabolism in generalized periodontitis 

complicated by diabetic osteopathy/ Gudarian O., Cherednyk D. // The 2nd 

International scientific and practical conference ñGlobal science: prospects 

and innovationsò (October 5-7, 2023) Cognum Publishing House, Liverpool, 

United Kingdom. - 2023.  ï ʨ. 28-36 

4. ʏʝʨʝʜʥʠʢ ɼ. ʆ. ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʠ 

ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʬʦʥʽ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ / ɻʫʜʘʨôʷʥ ʆ. ʆ., ʏʝʨʝʜʥʠʢ 

ɼ. ʆ // The 8th International scientific and practical conference ñModern 

https://doi.org/10.26641/2307-0404.2023.2.283365
https://doi.org/10.35220/2078-8916-2023-49-3.9
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problems of science, education and societyò (October 9-11, 2023) SPC 

ñSciconf.com.uaò, Kyiv, Ukraine.. ï  2023. ï ʉ.118 ï 123  

5. ʏʝʨʝʜʥʠʢ ɼ. ʆ. ɺʠʟʥʘʯʝʥʥʷ ʪʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʧʦʢʘʟʥʠʢʽʚ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʧʨʠ ʜʽʘʙʝʪʠʯʥʽʡ 

ʦʩʪʝʦʧʘʪʽʾ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʛʥʦʟʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ/ 
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practical conference ñModern research in science and educationò (October 12-

14, 2023) BoScience Publisher, Chicago, USA. - 2023. - p. 55-63 

6. Cherednyk D.  The effectiveness of osseointegration during dental 

implantation in patients with diabetic osteopathy and the search for ways to 

improve it /Gudarian O., Cherednyk D. // The 2nd International scientific and 

practical conference ñCurrent challenges of science and educationò (October 

16-18, 2023) MDPC Publishing, Berlin, Germany. ï 2023. ï P. 40-47 
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ʈʆɿɼɯʃ 5 

 

ɸʅɸʃɯɿ ʊɸ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ 

 

ɿʘʛʘʣʴʥʦʚʠʟʥʘʥʦ, ʱʦ ʜʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ 

ʧʨʽʦʨʠʪʝʪʥʠʭ, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʘ ʧʦʰʠʨʝʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʠʭ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʟ ʜʝʬʝʢʪʘʤʠ ʟʫʙʥʦʛʦ ʨʷʜʫ [1, 2, 

5]. 

ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʫʩʧʽʭʠ, ʜʦʩʷʛʥʫʪʽ ʚ ʛʘʣʫʟʽ ʽʤʧʣʘʥʪʦʣʦʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ, ʜʦʪʝʧʝʨ ʚʩʝ ʱʝ ʚʽʜʤʽʯʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ 

ʚʽʜʪʦʨʛʥʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, ʯʘʩʪʦʪʘ ʷʢʦʛʦ, ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 3 ʜʦ 10% [2, 284]. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʫʩʢʣʘʜʥʝʥʴ ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ 

ʽʤʧʣʘʥʪʘʮʽʾ ʟʘʟʥʘʶʪʴ ʭʚʦʨʽ ʽʟ ʟʘʛʘʣʴʥʦʩʦʤʘʪʠʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʷʢʘ 

ʩʫʧʨʦʚʦʜʞʫʪ̒ʴʩʷ ʧʘʪʦʣʦʛʽʯʥʠʤʠ ʟʤʽʥʘʤʠ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʚ 

ʮʴʦʤʫ ʨʘʢʫʨʩʽ ʟʘʩʣʫʛʦʚʫʶʪʴ ʩʠʩʪʝʤʥʽ ʤʝʪʘʙʦʣʽʯʥʽ ʦʩʪʝʦʧʘʪʽʾ ʧʨʠ ʮʫʢʨʦʚʦʤʫ 

ʜʽʘʙʝʪʽ 2 ʪʠʧʫ ʟ ʫʨʘʞʝʥʥʷʤ ʢʽʩʪʦʢ ʱʝʣʝʧ [6, 7, 8]. 

ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʷʤ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʟʘ ʫʤʦʚ ʧʦʨʫʰʝʥʴ ʤʝʪʘʙʦʣʽʟʤʫ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʚʥʽ ʩʢʣʘʜʥʦʱʽ, ʦʙʫʤʦʚʣʝʥʽ ʥʘʷʚʥʽʩʪʶ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʶ 

ʩʠʩʪʝʤʥʦʾ ʦʩʪʝʦʧʘʪʦʣʦʛʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ, ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʧʠʪʘʥʴ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ ʧʦ ʚʩʪʘʥʦʚʣʝʥʥʶ 

ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʪʘʢʦʾ ʢʘʪʝʛʦʨʽʾ. 

ɹʝʟʫʤʦʚʥʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʻ ʚʠʷʚʣʝʥʥʷ ʫ ʭʚʦʨʠʭ ʽʟ ʜʽʘʙʝʪʠʯʥʦʶ 

ʦʩʪʝʦʧʘʪʦʣʦʛʽʻʶ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʶ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ ʽ ʾʭ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ. ʆʩʦʙʣʠʚʦ ʾ ʫʚʘʛʠ ʚ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 

ʟʘʩʣʫʛʦʚʫʶʪʴ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʭʘʨʘʢʪʝʨʫ 

ʡʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ. 

ɼʠʩʙʘʣʘʥʩ ʢʽʩʪʢʦʚʦʛʦ ʦʙʤʽʥʫ, ʷʢʠʡ ʚʚʘʞʘʻʪʴʩʷ ʦʩʥʦʚʦʶ ʤʝʪʘʙʦʣʽʯʥʠʭ 

ʦʩʪʝʦʧʘʪʽʡ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʛʘʣʴʤʫʚʘʥʥʷ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʟʦʥʽ 
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ʽʤʧʣʘʥʪʘʮʽʾ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ ʫʧʦʚʽʣʴʥʠʪʠ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʶ 

ʽʤʧʣʘʥʪʘʪʫ ʪʘ ʨʦʟʚʠʪʦʢ ʡʦʛʦ ʥʝʩʧʨʦʤʦʞʥʦʩʪʽ. ʆʜʥʘʢ ʨʘʥʽʰʝ ʥʝ ʧʨʦʚʦʜʠʚʩʷ 

ʘʥʘʣʽʟ ʩʪʘʥʫ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʨʦʢʽʚ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʽ ʟʤʽʥ ʣʘʙʦʨʘʪʦʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʪʨʠʤʘʥʽ ʚʽʜʦʤʦʩʪʽ, ʙʝʟʫʤʦʚʥʦ, 

ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥ ̫ ʜʦʢʘʟʦʚʦ-

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʦʢʘʟʘʥʥʷ ʪʘ 

ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʜʦ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʟ ʜʽʘʙʝʪʠʯʥʦʶ 

ʦʩʪʝʦʧʘʪʽʻʶ, ʘ ʪʘʢʦʞ ʤʘʨʢʝʨʽʚ-ʧʨʝʜʠʢʪʦʨʽʚ ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʧʨʦʛʥʦʟʫ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʫ ʚ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʧʨʠʛʥʽʯʝʥʥʷ ʢʽʩʪʢʦʚʦʾ 

ʨʝʟʦʨʙʮʽʾ, ʘʢʪʠʚʘʮʽʷ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʘ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʤʦʞʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʶ ʽʤʧʣʘʥʪʘʪʽʚ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʦʛʦ ʤʘʻ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, ʥʘʧʨʘʚʣʝʥʠʡ, ʥʘʩʘʤʧʝʨʝʜ, ʥʘ ʥʦʨʤʘʣʽʟʘʮʽʶ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʽ ʧʽʜʚʠʱʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ.  

ɺ ʜʦʩʪʫʧʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʦʙʤʝʞʝʥʽ 

ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʢʘʣʴʮʽʶ ʜʣʷ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥ ̫ʩʠʩʪʝʤʥʦʾ  ̔ʣʦʢʘʣʴʥʦʾ ʦʩʪʝʦʧʘʪʦʣʦʛʽʾ, ʘʩʦʮʽʡʦʚʘʥʦʾ 

ʽʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʘ ʪʘʢʦʞ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ [26, 27, 

32, 33, 72]. ʈʝʟʫʣʴʪʘʪʘʤʠ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʘ ʚʠʩʦʢʘ 

ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʘ ʽ ʨʝʧʘʨʘʪʠʚʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʝʾʥ-ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ʦʩʪʝʦʛʝʥʦʥʫ) [51, 52, 53]. ɺ ʩʪʦʤʘʪʦʣʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʟʘʟʥʘʯʝʥʠʡ 

ʧʨʝʧʘʨʘʪ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ. ʂʨʽʤ ʪʦʛʦ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟôʷʚʠʣʠʩʷ ʧʫʙʣʽʢʘʮʽʾ, 

ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʙʽʣʢʘ (rhBMP2) ʚ 

ʤʽʥʽʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʤʫ ʜʦʟʫʚʘʥʥʽ ʯʠʥʠʪʴ ʚʠʨʘʞʝʥʫ ʽʥʜʫʢʪʠʚʥʫ ʜʽʶ ʪʘ 

ʦʩʪʝʦʛʝʥʝʟ [57, 59]. ɼʦʪʝʧʝʨ ʜʦʩʚʽʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʟ ʫʥʽʢʘʣʴʥʦʶ ʢʦʤʙʽʥʘʮʽʻʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʤʽʩʥʦ ʟ 

ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚ ʩʪʦʤʘʪʦʣʦʛʽʾ ʚʽʜʩʫʪʥʽ.  

ɺʠʱʝʟʘʟʥʘʯʝʥʝ ʪʘ ʟʨʦʩʪʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ 

ʚʠʟʥʘʯʘʶʪʴ ʚʠʩʦʢʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʯʠʥʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʦʛʦ ʘʥʘʣʽʟʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ ʽʟ 
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ʚʪʦʨʠʥʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ ʪʘ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʧʦʨʫʰʝʥʴ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ  ̔ʤʽʥʝʨʘʣʽʟʘʮʽ ʾʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ ʢʣʽʥʽʢʦ-

ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʝʪʦʶ ʷʢʠʭ ʙʫʣʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʽʚ ʧʨʠ ʜʝʥʪʘʣʴʥʽʡ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʧʦ 

ʚʠʚ̫ʣʝʥʥʶ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʢʦʨʝʢʮʽʾ 

ʧʦʨʫʰʝʥʴ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʢʦʤʧʣʝʢʩʥʝ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 166 ʧʦʪʨʝʙʫʶʯʠʭ ʜʝʥʪʘʣʴʥʦ ʾ

ʽʤʧʣʘʥʪʘʮʽ ʾʭʚʦʨʠʭ ʚʽʢʦʤ ʚʽʜ 35 ʜʦ 50 ʨʦʢʽʚ (ʩʝʨʝʜʥʽʡ ʚʽʢ 42,5 Ñ 2,34 ʨʦʢʽʚ), ʚ 

ʪ.ʯ. 99 (59,6%) ʞʽʥʦʢ ʽ 67 (40,4%) ʯʦʣʦʚʽʢʽʚ. ɼʽʘʛʥʦʟ çʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ 

ʧʘʨʦʜʦʥʪʠʪ 1-2 ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽè ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʚʩʽʭ ʭʚʦʨʠʭ, ʧʨʠʯʦʤʫ ʟ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʧʝʨʝʙʽʛʦʤ ï ʫ 90 ʚʠʧʘʜʢʘʭ, ʭʨʦʥʽʯʥʠʤ ï ʚ 76 ʝʧʽʟʦʜʘʭ. 

ɺʝʨʠʬʽʢʘʮʽʷ ʜʽʘʛʥʦʟʫ ʧʨʦʚʦʜʠʣʘʩʴ ʚʽʜʧʦʚʽʜʥʦ ʢʨʠʪʝʨʽʷʤ, ʚʠʢʣʘʜʝʥʠʤ ʫ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ɯ.ʉ. ʄʘʱʝʥʢʦ (2003), ʅ.ʌ. ɼʘʥʠʣʝʚʩʴʢʦʛʦ ʽ   ɸ.ɺ. ɹʦʨʠʩʝʥʢʦ 

(1999) ʪʘ ʤʽʞʥʘʨʦʜʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʄʂɹ-10. ʊʠʧ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ɺʆʆɿ (1999). ɿʘ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʾ ʫʯʘʩʪ ̔ʣʽʢʘʨʷ-

ʝʥʜʦʢʨʠʥʦʣʦʛʘ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʢʣʶʯʝʥʽ ʧʘʮʽʻʥʪʠ ʪʽʣʴʢʠ ʟ ʢʦʤʧʝʥʩʦʚʘʥʦʶ 

ʪʘ ʩʫʙʢʦʤʧʝʥʩʦʚʘʥʦʶ ʬʦʨʤʦʶ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ.  

ʇʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʧʘʮʽʻʥʪʽʚ ʜʦ ʢʣʽʥʽʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘʛʘʣʴʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ 

ʽ ʩʝʯʽ, ʙʽʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ ʥʘ ʛʣʽʢʦʟʠʣʴʦʚʘʥʠʡ ʛʝʤʦʛʣʦʙʽʥ ʽ ʪʝʩʪʫʚʘʥʥʷ ʥʘ 

ɺɯʃ-ʽʥʬʝʢʮʽʶ ʪʘ ʛʝʧʘʪʠʪ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʚʠʢʦʥʫʚʘʣʠ ʟʘ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʢʣʽʥʽʯʥʠʤ ʘʣʛʦʨʠʪʤʦʤ: ʟʙʽʨ ʩʢʘʨʛ, ʘʥʘʤʥʝʟʫ, ʚʠʟʥʘʯʝʥʥʷ 

ʘʣʝʨʛʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ, ʚʽʟʫʘʣʴʥʘ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʪʢʘʥʠʥ 

ʷʩʝʥ, ʚʠʨʘʟʥʽʩʪʴ ʾʭ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ, ʥʘʙʨʷʢʣʦʩʪʽ, ʛʽʧʝʨʝʤʽʾ, ʚʽʜʯʫʪʪʷ 

ʜʠʩʢʦʤʬʦʨʪʫ ʧʨʠ ʞʫʚʘʥʥʽ. ɺ ʜʽʣʷʥʮʽ ʢʦʞʥʦʛʦ ʟʫʙʘ ʧʨʦʚʦʜʠʣʦʩʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʛʣʠʙʠʥʠ ʧʘʨʦʜʦʥʪʘʣʴʥʦʾ ʢʠʰʝʥʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥ ̫ʨʝʮʝʩʽʾ ʷʩʝʥ ʪʨʘʜʠʮʽʡʥʠʤ 

ʩʧʦʩʦʙʦʤ  ̔ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ñFLORIDA PROBEò. 
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ʉʪʦʤʘʪʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʧʘʮʽʻʥʪʽʚ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʽʥʜʝʢʩʽʚ ʪʘ ʧʨʦʙ: ʽʥʜʝʢʩʫ ʛʽʛʽʻʥʠ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʟʘ  

J.C. Green, R. Vermillion (1964); ʽʥʜʝʢʩʫ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʷʩʝʥ PBI ʟʘ ʤʝʪʦʜʠʢʦʶ 

Muhlemann H.R. ʫ ʤʦʜʠʬʽʢʘʮʽʾ Saxer (1975); ʩʪʫʧʝʥʶ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ 

ʥʘʚʢʦʣʦʟʫʙʥʠʭ ʪʢʘʥʠʥʘʭ (PMA)  ʟʘ I. Schour i M. Massler, 1948 (ʚ ʤʦʜʠʬʽʢʘʮʽʾ 

Parma, 1960); ʧʨʦʙʠ ʐʠʣʣʝʨʘ-ʇʠʩʘʨʻʚʘ (1962); ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ (ʇɯ) 

ʟʘ ɸ. Russel (1956).  

ɼʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ, 

ʚʠʷʚʣʝʥʥʷ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʷʩʝʥ, ʨʫʭʦʤʦʩʪʽ ʟʫʙʽʚ, ʥʘʷʚʥʦʩʪʽ ʟʫʙʥʠʭ ʚʽʜʢʣʘʜʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʩʠʩʪʝʤʘ çFlorida Probeè. ʉʪʘʥ ʢʽʩʪʢʦʚʦʾ, ʘʣʴʚʝʦʣʷʨʥʦ ʾʪʘ 

ʧʝʨʽʘʧʽʢʘʣʴʥʦ ʾ ʪʢʘʥʠʥ ʚʠʚʯʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʽʾ ʪʘ 

ʢʦʥʫʩʥʦ-ʧʨʦʤʝʥʝʚʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ (ʂʇʂʊ). 

ʇʽʩʣʷ ʢʣʽʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʛʨʫʧʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʜʘʣʴʰʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʨʠʪʝʨʽʾʚ 

ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ. ʊʘʢ, ʦʙʨʦʙʢʫ ʪʘ ʢʣʽʥʽʢʦ-ʣʘʙʦʨʘʪʦʨʥʫ ʦʮʽʥʢʫ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚ 2-ʭ ʦʩʥʦʚʥʠʭ ʪʘ 2-ʭ ʨʝʬʝʨʝʥʪʥʠʭ ʛʨʫʧʘʭ, 

ʦʜʥʦʨʽʜʥʠʭ ʟʘ ʚʽʢʦʤ ʪʘ ʟ ʧʦʨʽʚʥʷʥʠʤʠ ʢʣʽʥʽʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ɺ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʚʽʜʽʙʨʘʥʽ 96 ʧʘʮʽʻʥʪʽʚ ʟ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʱʦ 

ʩʪʨʘʞʜʘʣʠ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ. ɺ ʧʝʨʰʫ ʦʩʥʦʚʥʫ ʛʨʫʧʫ (56 ʦʩʽʙ) ʙʫʣʠ 

ʚʢʣʶʯʝʥʽ ʭʚʦʨʽ ʥʘ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, 

ʫʩʢʣʘʜʥʝʥʠʡ ʩʠʩʪʝʤʥʠʤ ʪʘ ʣʦʢʘʣʽʟʦʚʘʥʠʤ ʜʠʬʫʟʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ, 

ʜʽʘʛʥʦʩʪʦʚʘʥʠʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʂʇʂʊ. 

ɼʨʫʛʫ ʦʩʥʦʚʥʫ ʛʨʫʧʫ ʩʢʣʘʣʠ 40 ʧʘʮʽʻʥʪʽʚ ʟʽ ʚʩʪʘʥʦʚʣʝʥʠʤ ʜʽʘʛʥʦʟʦʤ 

çʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʘʩʦʮʽʡʦʚʘʥʠʡ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 

ʪʠʧʫè ʪʘ ʦʟʥʘʢʘʤʠ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ. ʇʨʠ ʮʴʦʤʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟʘʟʥʘʯʝʥʦʾ 

ʢʘʪʝʛʦʨʽʾ ʨʝʻʩʪʨʫʚʘʣʠ ʣʠʰʝ ʥʘʷʚʥʽʩʪʴ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʠʭ ʦʟʥʘʢ ʦʩʪʝʦʧʝʥʽʾ ʚ 

ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʘʨʦʜʦʥʪʘ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʾʾ ʚ ʽʥʰʠʭ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ 

ʦʨʛʘʥʽʟʤʫ. 

ɼʚʽ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ (70 ʦʩʽʙ) ʩʢʣʘʣʠ ʭʚʦʨʽ ʟ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ 1-2 ʩʪʫʧʝʥʷ ʪʷʞʢʦʩʪʽ, ʥʝ ʦʙʪʷʞʝʥʠʤ ʩʫʧʫʪʥʴʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʚ 
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ʪ.ʯ. ʡ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ (ɯ ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ ï 34 ʧʘʮʽʻʥʪʠ ʟ 

ʜʽʘʛʥʦʟʦʤ çh ʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪè, ɯɯ ʨʝʬʝʨʝʥʪʥʘ 

ʛʨʫʧʘ ï36 ʧʘʮʽʻʥʪʽʚ ʟ ʢʣʽʥʽʯʥʦ ʧʽʜʪʚʝʨʜʞʝʥʠʤ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ). 

ɸʥʘʣʽʟ ʢʣʽʥʽʢʦ-ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʢʘʥʠʥ ʧʘʨʦʜʦʥʪʫ ʫ ʭʚʦʨʠʭ ʟ 

ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ ʧʦʢʘʟʘʚ, ʱʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʜʦʤʽʥʫʚʘʥʥʷ ʢʣʽʥʽʯʥʠʭ 

ʩʠʤʧʪʦʤʽʚ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʦʛʦ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ, 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʝʨʝʙʽʛʫ ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʮʽʡ ʢʘʪʝʛʦʨʽʾ ʙʫʣʦ 

ʥʘʨʦʩʪʘʥʥʷ ʦʟʥʘʢ ʘʢʪʠʚʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʘʣʴʚʝʦʣʷʨʥʽʡ ʢʽʩʪʮʽ.  

ʗʢ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʥʘʠhʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ 

ʤʝʪʦʜʦʤ ʚʠʷʚʣʝʥʥʷ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʘʨʦʜʦʥʪʘ ʻ ʢʦʥʫʩʥʦ-

ʧʨʦʤʝʥʝʚʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʪʦʤʦʛʨʘʬʽʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʤʝʪʦʜʫ 

ʜʽʘʛʥʦʩʪʠʢʠ ʫ ʭʚʦʨʠʭ ʟ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ 

ʟʥʠʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʫ 

100% ʜʦʩʣʽʜʞʫʚʘʥʠʭ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʤʽʞʟʫʙʥʠʭ 

ʢʽʩʪʢʦʚʠʭ ʪʢʘʥʠʥʘʭ ʟʘ ʜʘʥʠʤʠ ʽʥʜʝʢʩʫ ʍʘʫʥʩʬʽʣʜɹʘ, ʧʦʢʘʟʥʠʢ ʷʢʦʛʦ ʫ ʭʚʦʨʠʭ ɯ 

ʛʨʫʧʠ ʚʽʜʧʦʚʽʜʘʚ ʟʥʘʯʝʥʥʶ 547 Ñ 10,8 ʦʜ HU. ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʟ 

ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʨʦʜʦʥʪʠʪʦʤ, ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ  

(II ʦʩʥʦʚʥʘ ʛʨʫʧʘ) ʪʽʣʴʢʠ 5 (12,5%) ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʝ ʤʘʣʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ 

ʦʟʥʘʢ ʦʩʪʝʦʧʦʨʦʟʫ. ʋ ʨʝʰʪʠ, ʟʛʽʜʥʦ ʜʘʥʠʭ ʦʮʽʥʢʠ ʽʥʜʝʢʩʫ ʍʘʫʥʩʬʽʣʴʜʘ, ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʘʣʴʚʝʦʣʷʨʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ, 

ʧʨʦʪʝ ʤʝʥʦhʛʦ ʩʪʫʧʝʥʶ ʚʠʨʘʞʝʥʦʩʪʽ, ʥʽʞ ʫ ʧʘʮʽʻʥʪʽʚ ɯ ʛʨʫʧʠ (616,2 Ñ 15,2 ʦʜ 

HU ʧʨʦʪʠ 547 Ñ 10,8 ʦʜ HU), ʪʦʜʽ ʫ ʭʚʦʨʠʭ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʥʝ 

ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ (II ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ) ʽʥʜʝʢʩ 

ʍʘʫʥʩʬʽʣʴʜʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʚ 783,2Ñ14,2 ʦʜ HU, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʘʢʪʠʚʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʘʨʦʜʦʥʪʫ ʭʚʦʨʠʭ ʟ 

ʭʨʦʥʽʯʥʠʤ ʧʝʨʝʙʽʛʦʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ. 

ɺ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʠʨʦʚʘʪʢʫ ʢʨʦʚʽ. ɿʘʙʽʨ ʢʨʦʚʽ ʧʨʦʚʦʜʠʚʩʷ ʚʨʘʥʮʽ ʩʪʨʦʛʦ ʥʘʪʱʝ 
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ʟ ʢʫʙʽʪʘʣʴʥʦʾ ʚʝʥʠ. ʇʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʤʝʪʦʜʠʢʠ ʽ 

ʚʠʨʦʙʥʠʢʠ ʨʝʘʛʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ, ʥʝ ʟʤʽʥʶʚʘʣʠʩʷ.  

ɺ ʷʢʦʩʪʽ ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ (ʽʥʜʠʢʘʪʦʨʽʚ ʘʢʪʠʚʥʦʩʪʽ 

ʦʩʪʝʦʙʣʘʩʪʽʚ) ʜʦʩʣʽʜʞʫʚʘʣʠ ʘʢʪʠʚʥʽʩʪʴ ʽʟʦʬʝʨʤʝʥʪʫ ʢʽʩʪʢʦʚʦʾ ʬʨʘʢʮʽʾ ʣʫʞʥʦʾ 

ʬʦʩʬʘʪʘʟʠ (BAP) ʪʘ ʦʩʪʝʦʢʘʣʴʮʠʥʫ (ʆʂʎ) ʚ ʩʠʨʦʚʘʪʮ ̔ʢʨʦʚʽ. 

ʄʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʜʦ ʽʟʦʬʝʨʤʝʥʪʫ ʢʽʩʪʢʦʚʦʾ ʬʨʘʢʮʽʾ ʣʫʞʥʦʾ 

ʬʦʩʬʘʪʘʟʠ (BAP), ʩʦʨʙʦʚʘʥ ̔ʫ ʢʣʽʪʠʥʢʘʭ ʧʣʘʥʰʝʪʘ, ʟʘʭʦʧʣʶʶʪʴ ʘʥʪʠʪʽʣʘ ʟʽ 

ʟʨʘʟʢʘ. ʌʝʨʤʝʥʪʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ ʜʝʪʝʢʪʫʻʪʴʩʷ ʚ 

ʩʫʙʩʪʨʘʪʥʽʡ ʨʝʘʢʮʽʾ ʟ ʧʘʨʘʥʽʪʨʦʬʝʥʽʣʬʦʩʬʘʪʦʤ (pNpp). ʈʝʘʛʝʥʪʠ, ʱʦ ʚʭʦʜʷʪʴ ʚ 

ʩʢʣʘʜ ʥʘʙʦʨʫ: ʪʘʙʣʝʪʢʘ ʩʫʙʩʪʨʘʪʫ, ʩʪʘʥʜʘʨʪʠ BAP A-F, ʢʦʥʪʨʦʣʴ 

(ʥʠʟʴʢʠʡ/ʚʠʩʦʢʠʡ), ʨʦʙʦʯʠʡ ʙʫʬʝʨ, ʩʫʙʩʪʨʘʪʥʠʡ ʨʦʟʯʠʥ, ʩʪʦʧ-ʨʦʟʯʠʥ, 

ʢʦʥʮʝʥʪʨʘʪ ʧʨʦʤʠʚʥʦʛʦ ʙʫʬʝʨʘ 10-ʢʨʘʪʥʠʡ. ɿʨʘʟʢʠ ʢʨʦʚʽ ʦʪʨʠʤʫʚʘʣʠ ʰʣʷʭʦʤ 

ʩʪʘʥʜʘʨʪʥʦʾ ʚʝʥʝʧʫʥʢʮʽʾ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ N-ʦʩʪʝʦʢʘʣʴʮʠʥʫ (N-OK - BGLAP), ʪʘʢ ʟʚʘʥʦʛʦ 

ʢʽʩʪʢʦʚʦʛʦ ʛʣʫʪʘʤʽʥʦʚʦʛʦ ʙʽʣʢʘ ï BGP, ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʽʤʫʥʦʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ (ɯʍʃɸ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʫʥʦʭʽʤʽʯʥʦʛʦ 

ʝʣʝʢʪʨʦʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ COBAS e 411 (Roche 

Diagnostics GmbH).  

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʧʨʦʮʝʩʽʚ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚʠʟʥʘʯʘʣʠ ʨʽʚʥʽ 

ʪʘʨʪʨʘʪ-ʨʝʟʠʩʪʝʥʪʥʦʾ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ ʽ ʉ-ʢʽʥʮʝʚʠʭ ʪʽʣʦʧʝʧʪʠʜʽʚ ʢʦʣʘʛʝʥʫ I 

ʪʠʧʫ (ɓ˖CTx)  (ɓ-Cl-ɓ-Cross Laps). 

ɺʠʟʥʘʯʝʥʥʷ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʽʟʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ ʨʝʘʛʝʥʪʽʚ 

çMetre Bar ElA kitè ʬʽʨʤʠ Quidel Corporation, CrossLaps Elisa ʘʙʦ Nordic 

Bioscience Diagnostic A/S ʟʛʽʜʥʦ ʽʥʩʪʨʫʢʮʽʷʤ. 

ʆʮʽʥʢʫ ʰʚʠʜʢʦʩʪʽ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʾ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʚʠʢʦʥʘʥʘ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤ "STATISTICA" 99 (Version: 6.1 "Statsoft Inc., 

https://spravochnik.synevo.ua/ru/Panelcaandpmetabolism/crosslaps.html
https://spravochnik.synevo.ua/ru/Panelcaandpmetabolism/crosslaps.html
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USA, ˉ AGAR 909e415822FA). ɼʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʪʦʯʥʠʡ ʜʚʦʩʪʦʨʦʥʥʽʡ 

ʤʝʪʦʜ ʉʪʴʶʜʝʥʪʘ-ʌʽʰʝʨʘ; ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʱʦʥʘʡʤʝʥʰʝ 95 ʻ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ 

ʜʣʷ ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʪʦʤʫ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʽʚʥʶʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʡʤʘʣʠʩʷ ʟʘ ʜʦʩʪʦʚʽʨʥʽ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ p<0,05. 

ʂʽʣʴʢʽʩʥʽ ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʷʣʠʩʷ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ (M) ʽ ʩʝʨʝʜʥʻ 

ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ (m). ʗʢʽʩʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʽ ʫ ʚʽʜʩʦʪʢʘʭ. 

 ʅʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ʐʘʧʽʨʦ-ʋʽʣʢʘ. ʇʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ t-

ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʝʜʽʘʥ ʫ ʨʘʟʽ ʥʝʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ U-ʢʨʠʪʝʨʽʡ ʄʘʥʥ-ʋʾʪʥʽ. ɺʽʜʤʽʥʥʦʩʪʽ ʚ ʜʠʭʦʪʦʤʽʯʥʠʭ 

ʚʝʣʠʯʠʥʘʭ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ɢ-ʢʚʘʜʨʘʪ ʇʽʨʩʦʥʘ. ɼʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʪʽʩʥʦʪʠ ʟʚ'ʷʟʢʫ ʤʽʞ ʜʚʦʤʘ ʨʷʜʘʤʠ ʢʽʣʴʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʟʽʩʪʘʚʣʷʣʠʩʷ, ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ 

ʉʧʽʨʤʝʥʘ (ɟ ʉʧʽʨʤʝʥʘ). ɺʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʚʚʘʞʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʠʤʠ ʧʨʠ ʨ<0,05. 

 ʇʨʦʚʝʜʝʥʽ ʢʣʽʥʽʯʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦ 

ʩʫʢʫʧʥʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʚʠʭʽʜʥ ̔ ʧʨʦʷʚʠ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʦʛʦ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʫ ʭʚʦʨʠʭ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʪʘ ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʥʝ ʤʘʣʠ.  

ɯʥʜʝʢʩ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ (SBI) ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʦʙʩʪʝʞʝʥʥʽ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʩʪʨʘʞʜʘʶʪʴ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ (I ʦʩʥʦʚʥʘ 

ʛʨʫʧʘ ʽ ɯ ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ) ʩʢʣʘʚ ʚ ʩʝʨʝʜʥʴʦʤʫ 2,74 Ñ 0,1 ʽ 2,68 Ñ 0,1 ʙʘʣʽʚ 

ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʢʨʦʚʦʪʦʯʠʚʩ̔ʪ ɹ ʤʘʢʩʠʤʘʣʴʥʦʛʦ (3-ʛʦ) ʩʪʫʧʝʥʶ  

ʚʠʨʘʟʥʦʩʪʽ. ʇʦʢʘʟʦʚʦ, ʱʦ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ɯ ʛʨʫʧ ʥʝ ʚʠʷʚʣʝʥʦ.  

ʋ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ 

ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ (Iɯ ʦʩʥʦʚʥʘ ʛʨʫʧʘ ʽ ɯɯ ʛʨʫʧʘ ʧʦʨʽʚʥʷʥʥʷ) 

ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʽʚ ʢʨʦʚʦʪʦʯʠʚʦʩʪʽ ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʢʣʘʜʘʣʘ 2,29 Ñ 
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0,2 ʽ 1,13 Ñ 0,2 ʙʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʧʦʤʽʨʥʦ ʚʠʨʘʞʝʥʦʾ 

ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʚ ʷʩʝʥʥʽʡ ʪʢʘʥʠʥʽ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʘʨʦʜʦʥʪʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ 

(PI), ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʡʦʛʦ ʧʦʢʘʟʥʠʢʠ ʙʫʣʠ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʤʠ 

ʫ ʭʚʦʨʠʭ ʚʩʽʭ ʛʨʫʧ ʽ ʥʝ ʤʘʣʠ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ: ʚ I ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ 

ʚʝʣʠʯʠʥʘ ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʢʣʘʣʘ 6,31 Ñ 0,5; ʫ II ʦʩʥʦʚʥʡ̔ ï 5,87 Ñ 0,6; ʫ I 

ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ï 6,22 Ñ 0,5; ʫ II ʨʝʬʝʨʝʥʪʥʽʡ ʛʨʫʧʽ ï 5,37 Ñ 0,6. ʆʪʨʠʤʘʥʽ ʜʘʥʽ 

ʜʦʟʚʦʣʠʣʠ ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʪʷʞʢʦʩʪʽ ʽ ʧʦʰʠʨʝʥʽʩʪʴ ʟʘʧʘʣʴʥʦ-

ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʘʥʘʣʽʟʦʚʘʥʠʭ ʛʨʫʧʘʭ, ʷʢʘ ʚʠʷʚʠʣʘʩʷ ʧʦʨʽʚʥʷʥʦʶ. 

ɿʘ ʜʘʥʠʤʠ Florida probe, ʛʣʠʙʠʥʘ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʚʽʜ 5 ʜʦ 7 ʤʤ 

ʟʫʩʪʨʽʯʘʣʘʩʷ ʚ 69,3% ʭʚʦʨʠʭ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʘʩʦʮʽʡʦʚʘʥʠʤ ʟ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ, ʘ ʚʽʜ 3 ʜʦ 5 ʤʤ ï ʫ 21,7 % ʚʠʧʘʜʢʘʭ. ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʷ 

ʚʝʣʠʯʠʥʘ ʛʣʠʙʠʥʠ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ ʫ ʭʚʦʨʠʭ ʨʽʟʥʠʭ ʛʨʫʧ ʙʫʣʘ 

ʧʦʨʽʚʥʷʥʦʶ: ʫ I ʦʩʥʦʚʥʽʡ ʛʨʫʧʽ ʟʥʘʯʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʪʘʥʦʚʠʣʦ 6,02 

Ñ 0,2 ʤʤ; ʫ II ʛʨʫʧʽ ï 5,94 Ñ 0,2 ʤʤ; ʫ I ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ ï 5,84 Ñ 0,3 ʤʤ, ʚ II 

ʨʝʬʝʨʝʥʪʥʽʡ ʛʨʫʧʽ ï 5,7 Ñ 0,3 ʤʤ. ɺ̔ ʜʩʫʪʥʽʩʪʴ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ (ʨ>0,05) 

ʚʢʘʟʫʚʘʣʘ ʥʘ ʦʜʥʘʢʦʚʫ ʧʦʰʠʨʝʥʽʩʪʴ ʽ ʩʪʫʧʽʥʴ ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʚ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʇʨʠ ʧʝʨʚʠʥʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʽʥʜʝʢʩ PMA ʫ ʭʚʦʨʠʭ I ʦʩʥʦʚʥʦʾ ʽ I ʛʨʫʧʠ 

ʧʦʨʽʚʥʷʥʥʷ ʩʢʣʘʣʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 82,6 Ñ 2,2 % ʽ 81,9 Ñ 2,2 %, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʫ ʷʩʝʥʥʽʡ ʪʢʘʥʠʥ ̔ʚʠʨʘʞʝʥʦ ʾʽ ʧʦʰʠʨʝʥʦ ʾʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ. ʅʘʧʨʦʪʠ, 

ʫ ʧʘʮʽʻʥʪʽʚ II ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʪʘ II ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʮʝʡ ʧʦʢʘʟʥʠʢ ʙʫʚ ʤʝʥʰʠʤ 

ʚʜʚʽʯʽ (40,5 Ñ 3,3 % ʽ 29,0 Ñ 3,4 % ʚʽʜʧʦʚʽʜʥʦ), ʱʦ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦ ʥʘʷʚʥʽʩʪʴ ʫ 

ʪʢʘʥʠʥʽ ʷʩʝʥ ʧʦʤʽʨʥʠʭ ʟʘʧʘʣʴʥʠʭ ʷʚʠʱ. ʇʨʠ ʮʴʦʤʫ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 

ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧʘʭ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ (p>0,05). 

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʚʝʜʝʥʦ, 

ʱʦ ʜʣʷ ʭʚʦʨʠʭ ʽʟ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʽ ʟ 

ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʷʢʽ ʫʩʢʣʘʜʥʝʥ ̔ ʜʽʘʙʝʪʠʯʥʦʶ 

ʦʩʪʝʦʧʘʪʽʻʶ, ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʨʦʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʚʦʛʦ 
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ʤʝʪʘʙʦʣʽʟʤʫ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʥʘʜ ʦʩʣʘʙʣʝʥʠʤ ʦʩʪʝʦʩʠʥʪʝʟʦʤ 

ʚ ʢʽʩʪʢʦʚʠʭ ʪʢʘʥʠʥʘʭ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʨʠʩʢʦʨʝʥʫ ʜʝʩʪʨʫʢʮʽʶ ʽ ʚʪʨʘʪʫ ʢʽʩʪʢʦʚʠʭ 

ʩʪʨʫʢʪʫʨ ʧʘʨʦʜʦʥʪʫ. ʅʘʧʨʦʪʠ, ʭʚʦʨʠʤ, ʷʢʽ ʥʝ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 

ʪʠʧʫ, ʧʨʠʪʘʤʘʥʥʝ ʟʙʝʨʝʞʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʮʠʤʠ  ʧʨʦʮʝʩʘʤʠ ʧʨʠ 

ʧʦʤʽʨʥʦ ʟʥʠʞʝʥʦʤʫ ʨʽʚʥʽ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʽ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʽʡ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ.  

ɺʽʜʧʦʚʽʜʥʦ ʦʪʨʠʤʘʥʠʤ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʢʦʥʮʝʥʪʨʘʮʽ ̫ʢʽʩʪʢʦʚʦʛʦ ʽʟʦʬʝʨʤʝʥʪʫ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ (ɺɸʈ) ʙʫʣʘ ʟʥʠʞʝʥʘ 

ʧʨʘʢʪʠʯʥʦ ʚ 2,5 ʨʘʟʠ (ʜʦ 14,7 Ñ 1,2 ʆʜ/ʣ) ʫ ʭʚʦʨʠʭ ɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʽ ʚ 1,8 ʨʘʟʠ 

ï ʫ ʧʘʮʽʻʥʪʽʚ ɯ ʨʝʬʝʨʝʥʪʥʦʾ ʛʨʫʧʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʟʜʦʨʦʚʠʭ ʜʦʙʨʦʚʦʣʴʮʽʚ (ʢʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ, 36,9 Ñ 0,9 ʆʜ/ʣ), ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʛʝʥʝʟʫ ʚ ʟʘʟʥʘʯʝʥʠʭ ʛʨʫʧʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʈʽʚʝʥʴ ʊʈʂʌ ʫ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʙʝʟ 

ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ (ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ) ʟʥʘʭʦʜʠʚʩʷ ʫ ʤʝʞʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʥʦʨʤʠ (4,7 Ñ 0,2 ʆʜ/ʣ) ʪʘ ʧʝʨʝʚʠʱʫʚʘʚ ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʢʘʟʥʠʢ ʢʦʥʪʨʦʣʴʥʦʾ 

ʛʨʫʧʠ ʣʠʰʝ ʚ 1,27 ʨʘʟʠ, ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ ʥʝʽʩʪʦʪʥʝ ʦʩʣʘʙʣʝʥʥʷ ʦʩʪʝʦʩʠʥʪʝʟʫ ʫ 

ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʧʝʨʝʙʽʛ ʷʢʦʛʦ ʥʝ ʙʫʚ 

ʫʩʢʣʘʜʥʝʥʠʡ ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ. 

ɺʜ̔ʟʥʘʯʝʥʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʭʚʦʨʠʭ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʪʣʽ ʜʽʘʙʝʪʠʯʥʦʾ 

ʦʩʪʝʦʧʘʪʽʾ ʚ 1,91 ʨʘʟʠ, ʘ ʪʘʢʦʞ ʧʨʠ ʭʨʦʥʽʯʥʦʤʫ ʧʝʨʝʙʽʛʫ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʘʨʦʜʦʥʪʠʪʫ ʫ ʭʚʦʨʠʭ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʪʘ ʘʥʘʣʦʛʽʯʥʦ  ʁ ʢʽʩʪʢʦʚʦ  ʁ

ʧʘʪʦʣʦʛʽʻʁ  ʚ 1,45 ʨʘʟʠ. ʇʦʢʘʟʦʚʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʆʂʎ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ 

ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʙʝʟ ʩʫʧʫʪʥʴʦʾ ʧʘʪʦʣʦʛʽʾ 

ʟʙʝʨʽʛʘʣʘʩʷ ʥʘ ʨʽʚʥʽ ʙʣʠʟʴʢʦʤʫ, ʜʦ ʢʦʥʪʨʦʣʴʥʠʭ ʟʥʘʯʝʥʴ (16,6 Ñ 0,6 ʤʛ/ʤʣ). 

ɺʠʱʝʟʘʟʥʘʯʝʥʽ ʧʦʨʫʰʝʥʥʷ ʚʤʽʩʪʫ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʨʘʞʝʥʝ 

ʧʨʠʛʥʽʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʦʩʪʝʦʙʣʘʩʪʠʯʥʦʛʦ ʨʷʜʫ ʧʝʨʝʚʘʞʥʦ 

ʫ ʭʚʦʨʠʭ ʽʟ ʧʘʪʦʣʦʛʽʻʶ ʧʘʨʦʜʦʥʪʘ, ʫʩʢʣʘʜʥʝʥʦʛʦ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ, ʘ 

ʪʘʢʦʞ ʫ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʧʘʨʦʜʦʥʪʠʪ ʥʘʚʽʪʴ 

ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʥʠʭ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ. 
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ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʽʚ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ ʤʘʨʢʝʨʽʚ 

ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ɓ-CL (ɓ-Crosslaps) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʡʦʛʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʫ ʧʘʮʽʻʥʪʽʚ ɯ ʦʩʥʦʚʥʦʾ, ɯ ʛʨʫʧʠ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ɯɯ 

ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʧʝʨʝʚʠʱʫʚʘʣʘ ʟʥʘʯʝʥʥʷ, ʱʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ 

(ʨ<0,05). ʆʯʽʢʫʚʘʥʦ ʤʘʢʩʠʤʘʣʴʥʽ ʟʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʤʘʨʢʝʨʫ 

ʚ ʢʨʦʚʽ ʚʽʜʤʽʯʘʣʠʩʴ ʫ ʭʚʦʨʠʭ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ ʟ ʧʝʨʝʙʽʛʦʤ ʥʘ ʬʦʥʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ ʪʘ ʩʠʩʪʝʤʥʦʛʦ 

ʦʩʪʝʦʧʦʨʦʟʫ (ʚ ʩʝʨʝʜʥʴʦʤʫ 5,87 Ñ 0,2 ʤʛ/ʤʣ ʧʨʦʪʠ 3,3 Ñ 0,2 ʤʛ/ʤʣ ʫ ʭʚʦʨʠʭ ʟʽ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ (ʨ<0,05)), ʘ ʤʽʥʽʤʘʣʴʥʘ ï ʫ ʭʚʦʨʠʭ, ʱʦ 

ʩʪʨʘʞʜʘʶʪʴ ʭʨʦʥʽʯʥʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʥʝ ʘʩʦʮʽʡʦʚʘʥʠʤ ʽʟ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ (2,1 Ñ 0,2 ʤʛ/ʤʣ). ʇʨʠ ʭʨʦʥʽʯʥʦʤʫ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʤʫ 

ʧʘʨʦʜʦʥʪʠʪʽ, ʥʝ ʧʦʚ'ʷʟʘʥʦʤʫ ʽʟ ʩʦʤʘʪʠʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ (ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 

ʪʠʧʫ) ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʘʢʪʠʚʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʘʨʦʜʦʥʪʫ, 

ʟʤʽʥʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʨʢʝʨʘ ʨʝʟʦʨʙʮʽʾ ʙʫʣʠ ʤʝʥʰ ʟʥʘʯʠʤʽ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʽʭ 

ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ (ɯ ʪʘ ɯɯ ʦʩʥʦʚʥʽ ʛʨʫʧʠ) ʟ ʘʢʪʠʚʥʠʤʠ ʦʩʝʨʝʜʢʘʤʠ  ʦʩʪʝʦʧʘʪʽʾ (2,1 Ñ 

0,2 ʤʛ/ʤʣ ʧʨʦʪʠ 5,87 Ñ 0,2 ʤʛ/ʤʣ ʪʘ 4,8 Ñ 0,2 ʤʛ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ). ʇʦʢʘʟʦʚʦ, ʱʦ ʫ 

ʭʚʦʨʠʭ ɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʨʽʚʝʥʴ ʊʈʂʌ ʙʫʚ ʧʽʜʚʠʱʝʥʠʡ ʙʽʣʴʰʦʶ ʤʽʨʦʶ, ʥʽʞ ʫ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ï ʤʘʢʩʠʤʫʤ ʮʴʦʛʦ ʤʘʨʢʝʨʘ ʫ ʭʚʦʨʠʭ 

ʟʘʟʥʘʯʝʥʠʭ ʛʨʫʧ ʜʦʩʷʛʘʚ 8,7Ñ0,3 ʆʜ/ʣ ʽ 6,8Ñ0,2 ʆʜ/ʣ ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05. ʎʝʡ 

ʬʘʢʪ ʥʘʨ̫ʜʫ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ɺɸʈ ʪʘ ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʽ ʧʽʜʚʠʱʝʥʥʷ ɓ-

Cl ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʜʥʠʤ ʽʟ ʧʦʷʩʥʝʥʴ ʥʘʨʦʩʪʘʥʥʷ ʟʤʽʥ ʧʨʦʮʝʩʽʚ ʯʘʩʪʢʦʚʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʱʦ ʫʩʢʣʘʜʥʝʥʠʡ 

ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ.   

ʇʦʢʘʟʘʥʘ ʚʠʩʦʢʘ ʜʽʘʛʥʦʩʪʠʯʥʘ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʦʙʨʘʥʠʭ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʽ ʂʇʂʊ ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ 

ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʧʦʨʦʟʫ ʚ ʢʽʩʪʢʦʚʠʭ ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʦʟʛʣʷʜʘʪʠ ʾʭ ʫ ʷʢʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʩʪʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠ 

ʜʽʘʙʝʪʠʯʥʽʡ ʦʩʪʝʦʧʘʪʽʾ ʫ ʭʚʦʨʠʭ ʥʘ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʧʘʨʦʜʦʥʪʠʪ ʪʘ 
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ʭʨʦʥʽʯʥʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʚʘʣʦʩʷ ʙʽʣʴʰ 

ʛʣʠʙʦʢʝ ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ 

ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʥʘʜ ʦʩʣʘʙʣʝʥʠʤ ʦʩʪʝʦʛʝʥʝʟʦʤ, ʱʦ ʟʫʤʦʚʣʶʚʘʣʦ ʧʨʠʩʢʦʨʝʥʥʷ 

ʜʝʩʪʨʫʢʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʘʨʦʜʦʥʪʘ ʽ ʾ ʾ ʚʪʨʘʪʫ. ʈʘʟʦʤ ʟ ʪʠʤ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʫ ʭʚʦʨʠʭ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʫʨʘʞʝʥʥʷʤ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ 

ʪʢʘʥʠʥ ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʧʘʪʦʣʦʛʽʾ, ʦʙʫʤʦʚʣʝʥʦʾ ʮʫʢʨʦʚʠʤ 

ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ʤʘʨʢʝʨʽʚ 

ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʾ ʨʝʟʦʨʙʮʽʾ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʝʥʪʘʣʴʥʦʾ 

ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʟ ʨʽʟʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʟ ʧʦʟʠʮʽʡ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ ʙʫʣʠ 

ʩʬʦʨʤʦʚʘʥʽ 3 ʛʨʫʧʠ, ʦʜʥʦʨʽʜʥʽ ʟʘ ʚʽʢʦʤ ʽ ʩʪʘʪʪʶ. ɼʦ ɯ-ʾ ʽ ɯɯ-ʾ ʛʨʫʧʠ ʙʫʣʠ 

ʟʘʣʫʯʝʥʽ ʧʘʮʽʻʥʪʠ, ʷʢʽ ʩʪʨʘʞʜʘʣʠ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ ʚ ʧʦʻʜʥʘʥʥʽ ʽʟ 

ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ ʪʘ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ, ʘ ʜʦ ɯɯɯ-ʾ ï ʭʚʦʨʽ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, ʥʝ 

ʦʙʪʷʞʝʥʠʤ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ. 

ɼʝʥʪʘʣʴʥʘ ʽʤʧʣʘʥʪʘʮʽʷ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʫ 26 ʧʘʮʽʻʥʪʽʚ ɯ ʪʘ ɯɯ ʛʨʫʧʠ, ʘ 

ʪʘʢʦʞ ʫ 32 ʭʚʦʨʠʭ ɯɯɯ ʛʨʫʧʠ, ʧʨʠʯʦʤʫ ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ ʚʽʜʥʦʩʥʘ ʢʽʣʴʢʽʩʪʴ 

ʽʤʧʣʘʥʪʘʪʽʚ (ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʠʨʘʞʝʥʥʽ) ʙʫʣʘ ʧʦʨʽʚʥʷʥʦʶ. ʊʘʢ, ʚʩʴʦʛʦ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ 282 ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʠʭ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʠ, ʟ ʷʢʠʭ 92 

(32,6%) ï ʫ ʭʚʦʨʠʭ ɯ ʛʨʫʧʠ; 89 (31,5%) ï ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯɯ ʛʨʫʧʠ ʪʘ 101 

(35,8%) ï ʫ ɯɯɯ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ. 

ʋ ʧʽʜʛʦʪʦʚʯʦʤʫ ʧʝʨʽʦʜʽ ʜʦ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʾ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ 

ʫ ʢʦʞʥʽʡ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʢʦʤʧʣʝʢʩʥʝ ʣʽʢʫʚʘʥʥʷ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʘʨʦʜʦʥʪʠʪʫ ʧʦ ʻʜʠʥʽʡ ʩʭʝʤʽ ï ʜʦ ʧʦʚʥʦʛʦ ʫʩʫʥʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʪʢʘʥʠʥʘʭ ʧʘʨʦʜʦʥʪʫ ʟ ʣʦʢʘʣʴʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʦʪʦʜʠʥʘʤʽʯʥʦʾ ʪʝʨʘʧʽʾ 

ʩʠʩʪʝʤʦʶ Helbo photodynamic System. ʄʝʪʦʜʠʢʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧôʻʟʦʩʢʘʣʝʨʘ 

çPiezon & Airflow prophylaxis masterè ʢʦʤʧʘʥʽʾ çEMSè (ʐʚʝʡʮʘʨʽʷ) ï 

ʟʘʢʨʠʪʦʛʦ ʢʶʨʝʪʘʞʫ ʧʦ ʚʠʜʘʣʝʥʥ ʁʛʨʘʥʫʣʷʮʽʡ ʽʟ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ. ʋʩʽ 

ʧʘʮʽʻʥʪʠ, ʷʢʽ ʨʦʟʧʦʯʘʣʠ ʣʽʢʫʚʘʥʥʷ, ʧʦʚʥʽʩʪʶ ʟʘʚʝʨʰʠʣʠ ʡʦʛʦ ʢʫʨʩ.  
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ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʨʦʮʝʩʠ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʭʚʦʨʠʭ ʢʦʞʥʦʾ ʟ 3-ʭ ʛʨʫʧ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʨʽʟʥʽ 

ʩʭʝʤʠ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ. ʇʘʮʽʻʥʪʘʤ ɯ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ ʨʝʢʦʤʝʥʜʫʚʘʣʠ ʣʽʢʫʚʘʣʴʥʠʡ 

ʢʦʤʧʣʝʢʩ, ʷʢʠʡ ʯʠʥʠʚ ʧʦʪʝʥʮʽʡʦʚʘʥʠʡ ʚʧʣʠʚ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʪʘ ʦʜʥʦʯʘʩʥʦ ʧʨʠʛʥʽʯʫʚʘʚ ʧʦʩʠʣʝʥʫ ʨʝʟʦʨʙʮʽʶ ʢʽʩʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ï 

ʨʝʢʦʤʙʽʥʘʥʪʥʠʡ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʙʽʣʦʢ rhBMP-2 ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʛ/ʤʣ 

ʩʫʤʽʩʥʦ ʽʟ ʦʩʪʝʦʛʝʥʦʥʦʤ ʚ ʜʦʙʦʚʽʡ ʜʦʟʽ 830 ʤʛ ʢʫʨʩʦʤ 1,5 ʤʽʩʷʮʽ. ʍʚʦʨʠʤ ɯɯ ʪʘ 

ɯɯɯ ʛʨʫʧ ʧʨʠʟʥʘʯʘʣʠ ʪʽʣʴʢʠ ʦʩʪʝʦʛʝʥʦʥ ʚ ʜʦʙʦʚʽʡ ʜʦʟʽ 830 ʤʛ ʢʫʨʩʦʤ 1,5 ʤʽʩʷʮʽ. 

ɼʝʥʪʘʣʴʥʫ ʽʤʧʣʘʥʪʘʮʽʶ ʫ ʚʩʽʭ ʛʨʫʧʘʭ ʭʚʦʨʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʻʜʠʥʠʤ 

ʩʪʘʥʜʘʨʪʥʠʤ ʧʨʦʪʦʢʦʣʦʤ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʬʽʨʤʦʶ-ʚʠʨʦʙʥʠʢʦʤ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʽʤʧʣʘʥʪʘʮʽʡʥʘ ʩʠʩʪʝʤʘ INNO Cowellmedi INC. 

ɺʨʘʭʦʚʫʚʘʣʘʩʴ ʧʨʦʩʪʦʪʘ ʾʾ ʭʽʨʫʨʛʽʯʥʦʛʦ ʧʨʦʪʦʢʦʣʫ, ʻʜʠʥʘ ʦʨʪʦʧʝʜʠʯʥʘ 

ʧʣʘʪʬʦʨʤʘ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʜʽʘʤʝʪʨʘ ʽʤʧʣʘʥʪʘʪʫ, ʥʘʜʽʡʥʝ ʛʝʨʤʝʪʠʯʥʝ ʟ'ʻʜʥʘʥʥʷ ʽ 

ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʽʩʪʢʦʚʫ ʪʢʘʥʠʥʫ ʚ ʧʨʠʰʠʡʢʦʚʽʡ ʦʙʣʘʩʪʽ. 

ʅʝʛʘʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʝʥʪʘʣʴʥʠʡ ʽʤʧʣʘʥʪʘʪ ʥʝ 

ʟʜʽʡʩʥʶʚʘʣʠ, ʬʦʨʤʫʚʘʯ ʷʩʝʥ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʘʙʦ ʦʜʨʘʟʫ, ʘʙʦ ʯʝʨʝʟ 3-6 ʤʽʩʷʮʽʚ 

ʧ̔ ʩʣʷ ʦʧʝʨʘʮʽʾ. 

ɼʠʥʘʤʽʢʫ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʽʚ ʚʠʚʯʘʣʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʦʤʦʛʨʘʬʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ. 

ʂʦʥʪʨʦʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʪʫʩʫ, ʪʝʤʧʽʚ ʫʩʫʥʝʥʥʷ 

ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʩʪʘʥʫ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ  ̔ ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʜʠʥʘʤʽʮʽ ʯʝʨʝʟ 7-8 

ʜʥʽʚ, 1, 3, 6 ʽ 12 ʤʽʩʷʮʽʚ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʦʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ ʚ ʘʣʴʚʝʦʣʷʨʥʽʡ ʢʽʩʪʮʽ 

ʚʠʥʠʢʘʣʠ ʟʤʽʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʷʢʽ ʪʘʢʦʞ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʫ ʭʚʦʨʠʭ ɯ ʪʘ ɯɯ ʛʨʫʧ, ʥʽʞ ʫ 

ʧʘʮʽʻʥʪʽʚ ɯɯɯ ʛʨʫʧʠ. ʏʝʨʝʟ ʪʠʞʜʝʥʴ ʤʽʥʝʨʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʘʣʴʚʝʦʣʷʨʥʠʭ ʢʽʩʪʦʢ ʟʥʠʟʠʣʘʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜʥʠʤʠ ʮʠʬʨʘʤʠ ʥʘ 21,5% ʫ 
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ʭʚʦʨʠʭ ɯ ʛʨʫʧʠ ʪʘ ʥʘ 23,1% ʚ ɯɯ ʛʨʫʧʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʥʠʞʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʫ ʧʘʮʽʻʥʪʽʚ ɯɯɯ ʛʨʫʧʠ ʙʫʣʦ ʤʝʥʰ ʽʩʪʦʪʥʠʤ ï ʥʘ 10,7%. 

ʋ ʧʘʮʽʻʥʪʽʚ I ʽ ɯɯ ʛʨʫʧʠ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ɓ-Cl ʪʘ ʊʈʂʌ. ʆʜʥʦʯʘʩʥʦ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʥʠʟʴʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʩʪʝʦʢʘʣʴʮʠʥʫ. ɺʠʷʚʣʝʥʦ  ʪʘʢʦʞ ʥʝʟʥʘʯʥʝ 

ʟʤʝʥʰʝʥʥʷ ʨʽʚʥ ̫ ɺɸʈ ʚ ʩʠʨʦʚʘʪʮ ̔ ʢʨʦʚʽ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʚʠʭʽʜʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʟ 

ʫʩʪʘʥʦʚʢʠ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʭʚʦʨʠʭ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ ʽʟ 

ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ ʥʘ ʢʽʩʪʢʦʚʠʡ ʤʝʪʘʙʦʣʽʟʤ. 

ʅʘ ʬʦʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʯʝʨʝʟ 1 ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʦʟʠʪʠʚʥʘ ʜʠʥʘʤʽʢʘ ʨʽʚʥʽʚ 

ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʽʷ ɓ-Cl ʪʘ ʊʈʂʌ ʽʩʪʦʪʥʦ 

ʟʥʠʟʠʣʘʩʷ ʫ 54,1% ʭʚʦʨʠʭ, ʘ ʫ 37,5% ʚʠʧʘʜʢʽʚ ʾʭ ʚʤʽʩʪ ʚ ʢʨʦʚʽ ʟʤʝʥʰʠʚʩʷ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʚʠʭʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʨʝʻʩʪʨʫʚʘʚʩ ̫ʥʘ ʨʽʚʥʽ ʟʥʘʯʝʥʴ ʥʠʞʥʴʦʾ 

ʤʝʞ̔ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ. ɺ ʮʽ ʞ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ 8,4% ʝʧʽʟʦʜʽʚ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʬʽʢʩʫʚʘʣʘʩʷ ʥʘ 

ʨʽʚʥʽ, ʧʦʨʽʚʥʷʥʦʤʫ ʟ ʚʠʭʽʜʥʠʤ. 

ʏʝʨʝʟ ʤʽʩʷʮʴ ʧʽʩʣʷ ʦʧʝʨʘʮʽʾ ʽ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ʧʦʨʫʰʝʥʴ ʧʨʦʮʝʩʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʧʘʮʽʻʥʪʽʚ I ʛʨʫʧʠ ʚʽʜʤʽʯʝʥʦ ʟʨʦʩʪʘʥʥʷ ʟʤʽʩʪʫ ɺɸʈ ʽ 

ʆʂʎ (28,3 Ñ 0,9 ʪʘ 12,6 Ñ 0,3 ʚʽʜʧʦʚʽʜʥʦ, ʨ<0,05). ɺʽʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʛʦ 

ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʧʘʮʽʻʥʪʽʚ I ʛʨʫʧʠ ʚʽʜʙʫʚʘʣʦʩʷ ʪʽʣʴʢʠ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, ʘ ʯʝʨʝʟ 6-12 ʤʽʩʷʮʽʚ ʚʤʽʩʪ ʤʘʨʢʝʨʽʚ 

ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʪʘ ʦʩʪʝʦʛʝʥʝʟʫ ʧʨʘʢʪʠʯʥʦ ʥʘʙʣʠʞʘʚʩʷ ʜʦ ʟʥʘʯʝʥʴ ʧʘʮʽʻʥʪʽʚ 

ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ. ʊʘʢʘ ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʤʘʨʢʝʨʽʚ ʦʩʪʝʨʝʟʦʨʙʮʽʾ ʪʘ ʦʩʪʝʦʛʝʥʝʟʫ  ̔

ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫ ʭʚʦʨʠʭ I ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʘʢʪʠʚʥʠʡ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʪʘ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʯʝʨʝʟ 6 

ʤʽʩʷʮʽʚ ʧʽʩʣʷ  ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʤʧʣʘʥʪʘʪʽʚ. ʎʝʡ ʬʘʢʪ ʜʦʚʦʜʠʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʾ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʰʣʷʭʦʤ 

ʘʜʝʢʚʘʪʥʦʾ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ʧʨʦʮʝʩʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ʽʟ 

ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ, ʽʥʜʫʢʦʚʘʥʠʤ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ. 
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ɺ ʛʨʫʧʽ ʧʘʮʽʻʥʪʽʚ ʟ̔ ʩʠʩʪʝʤʥʠʤ ʜʽʘʙʝʪʠʯʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ ʪʘ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʤʘʣʦ ʤʽʩʮʝ ʫ 88,5% ʧʽʜʜʦʩʣʽʜʥʠʭ, ʘ ʚ ʧʦʜʘʣʴʰʦʤʫ, ʯʝʨʝʟ 12 

ʤʽʩʷʮʽʚ, ʟʘʣʠʰʘʣʦʩʷ ʥʘ ʪʦʤʫ ʞ ʨʽʚʥʽ. ʇʦʜʽʙʥʘ ʜʠʥʘʤʽʢʘ ʘʥʘʣʽʟʦʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚ ʪʝʨʤʽʥ ʚʽʜ 6 ʜʦ 12 ʤʽʩʷʮʽʚ ʙʫʣʘ ʚʽʜʤʽʯʝʥʘ ʪʘʢʦʞ ʫ ʧʘʮʽʻʥʪʽʚ ɯɯɯ 

ʛʨʫʧʠ, ʜʝ ʚʽʜʥʦʚʣʝʥʥʷ ʨʽʚʥʽʚ ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʜʦ ʤʝʞ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʥʦʨʤʠ ʟ 

ʧʦʜʘʣʴʰʦʶ  ʾʭ ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʚʽʜʟʥʘʯʘʣʦʩʷ ʫ 91,2% ʚʠʧʘʜʢʽʚ. 

ʏʝʨʝʟ 1 ʤʽʩʷʮʴ ʧʽʩʣʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʪʘ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ 

ʧʨʦʮʝʩʽʚ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʫ ʭʚʦʨʠʭ ɯ ʪʘ ɯɯɯ ʛʨʫʧʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʜʦ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ, ʘ ʫ ʭʚʦʨʠʭ ɯɯ 

ʛʨʫʧʠ ʘʥʘʣʽʟʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʣʠʰʝ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʦʶ 

ʧʦʟʠʪʠʚʥʦ  ʁʜʠʥʘʤʽʢʦʶ. ɿʘʟʥʘʯʝʥʝ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʙʨʘʥʘ ʩʭʝʤʘ 

ʬʘʨʤʘʢʦʣʦʛʽʯʥʦ ʾʢʦʨʝʢʮʽ ʾʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʚ ɯ ʽ ɯɯɯ ʛʨʫʧʘʭ ʟʘʙʝʟʧʝʯʫʻ 

ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʧʝʨʝʙʽʛ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ, ʘ ʫ ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ʚʠʢʣʠʢʘʻ ʣʠʰʝ 

ʥʝʟʥʘʯʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ. 

ʋ 80,8% ʧʘʮʽʻʥʪʽʚ ɯ-ʦ ʾ ʪʘ ʫ 82,4% ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɯɯɯ-ʦ ʾ ʛʨʫʧʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ̔ ʜʥʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʩʭʝʤʦʶ ʽʤʧʣʘʥʪʦʣʦʛʽʯʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, ʱʦ 

ʩʚʽʜʯʠʣʦ ʧʨʦ ʟʘʚʝʨʰʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʢʦʣʦ ʥʠʭ ʚ 

ʟʘʟʥʘʯʝʥʠʡ ʪʝʨʤʽʥ. 

ɹʽʣʴʰ ʧʦʚʽʣʴʥʠʡ ʪʝʤʧ ʚʽʜʥʦʚʣʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʘʣɹʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ. ʏʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʧʦʢʘʟʥʠʢʠ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚʽʜʥʦʚʠʣʠʩʷ ʫ 

ʤʝʥʰ ʥʽʞ ʧʦʣʦʚʠʥʠ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ (46,8% ʚʠʧʘʜʢʽʚ), ʘ ʫ ʨʝʰʪʠ 13 (50%) 

ʨʝʧʘʨʘʮʽʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʨʝʻʩʪʨʫʚʘʣʘʩʷ ʥʘ ʨʽʚʥʽ ʚʠʭʽʜʥʦʾ ʢʽʩʪʢʦʚʦʾ 

ʱʽʣʴʥʦʩʪʽ ʽ ʩʢʣʘʜʘʣʘ 601,4 Ñ 20,4 ʦʜ HU. ʇʦʢʘʟʦʚʦ, ʱʦ ʫ ʚʢʘʟʘʥʽʡ ʛʨʫʧʽ 

ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʚʽʜʜʘʣʝʥʽ ʪʝʨʤʽʥʠ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ʋ 

ʭʚʦʨʠʭ ɯɯ ʛʨʫʧʠ ʽʟ ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ ʢʽʩʪʢʠ, ʷʢʘ ʥʝ ʟʤʽʥʶʚʘʣʘʩʷ ʚ ʜʠʥʘʤʽʮʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʚʽʜʙʫʣʘʩʷ ʜʝʟʽʥʪʝʛʨʘʮʽʷ 26 ʽʟ 89 ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʝʥʪʘʣʴʥʠʭ 
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ʽʤʧʣʘʥʪʘʪʽʚ (29,6%), ʱʦ ʬʽʢʩʫʚʘʣʦʩʷ ʥʘ ʝʪʘʧʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʦʨʤʫʚʘʯʽʚ 

ʷʩʝʥʥʠʭ ʪʢʘʥʠʥ. ʋ 2 ʧʘʮʽʻʥʪʽʚ ɯɯ ʛʨʫʧʠ ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʚʠʥʠʢʣʠ ʛʽʧʝʨʝʤʽ ̫ʪʘ 

ʥʝʟʥʘʯʥʠʡ ʥʘʙʨʷʢ ʪʢʘʥʠʥ ʚ ʦʙʣʘʩʪʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ.  

ʅʘʷʚʥʽʩʪʴ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʢʠʰʝʥʴ 3,2 ʤʤ - 4,6 ʤʤ ʪʘ ʚʪʨʘʪʘ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ʙʽʣʷ ʰʠʡʦʢ ʽʤʧʣʘʥʪʘʪʽʚ ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʨʦʟʚʠʪʦʢ 

ʧʝʨʠʽʤʧʣʘʥʪʠʪʫ ʫ ʮʠʭ ʭʚʦʨʠʭ.  

ɺ ʛʨʫʧʽ ʭʚʦʨʠʭ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ, 

ʥʝ ʫʩʢʣʘʜʥʝʥʠʤ ʩʠʩʪʝʤʥʠʤ ʜʽʘʙʝʪʠʯʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ (ɯɯɯ ʛʨʫʧʘ), ʷʢʽ 

ʦʪʨʠʤʫʚʘʣʠ ʦʩʪʝʦʛʝʥʦʥ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʙʫʣʘ ʧʦʨʽʚʥʷʥʦʶ 

ʟ ʪʘʢʦʶ ʫ ʧʘʮʽʻʥʪʽʚ ʜʨʫʛʦʾ ʛʨʫʧʠ ʪʘ ʩʢʣʘʜʘʣʘ ʧʦʥʘʜ 96%. 

ʆʪʞʝ, ʧʨʦʚʝʜʝʥʥʷ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʥʘ ʬʦʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʙʽʣʢʘ (rhBMP-2) ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʦʩʪʝʦʛʝʥʦʥʦʤ ʫ ʭʚʦʨʠʭ 

ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ ʪʘ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ ʩʢʦʨʦʯʫʻ ʪʝʨʤʽʥʠ ʪʘ ʧʨʠʰʚʠʜʰʫʻ ʧʨʦʮʝʩ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 

ʥʘʚʢʦʣʦ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ, ʧʦʧʝʨʝʜʞʫʻ ʧʦʜʘʣʴʰʫ ʚʪʨʘʪʫ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ ʪʘ ʩʧʨʠʷʻ ʚʽʜʥʦʚʣʝʥʥʶ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʙʽʣʴʰ ʥʽʞ ʫ 95% 

ʚʠʧʘʜʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʟʘʚʝʨʰʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʮʠʭ ʧʘʮʽʻʥʪʽʚ 

ʨʝʻʩʪʨʫʚʘʣʦʩʷ ʯʝʨʝʟ 3 ʤʽʩʷʮʽ ʧʽʩʣʷ ʚʪʨʫʯʘʥʥʷ ʽ ʧʽʜʪʚʝʨʜʞʫʚʘʣʦʩʷ ʚʽʜʥʦʚʣʝʥʥʷʤ 

ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚ ʟʦʥʽ ʽʤʧʣʘʥʪʘʮʽʾ ʥʘ ʨʽʚʥʽ, ʱʦ ʚ 1,5 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʚʘʚ ʚʠʭʽʜʥʽ ʚʝʣʠʯʠʥʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ 1,5 ʤʽʩʷʮʽʚ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ 

ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʦʩʪʝʦʛʝʥʦʥʦʤ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʤ 

ʙʽʣʢʦʤ (rhBMP-2) ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ 

ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʡ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ, ʧʝʨʝʙʽʛ ʷʢʦʛʦ ʦʙʪʷʞʝʥʠʡ 

ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ, ʩʧʨʠʷʻ ʧʦʩʠʣʝʥʥ ʁʨʝʛʝʥʝʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, 

ʰʚʠʜʢʦʤʫ ʪʘ ʚʠʨʘʞʝʥʦʤʫ ʚʽʜʥʦʚʣʝʥʥ ʁ ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘ ʧʨʠʩʢʦʨʶʻ 

ʟʘʚʝʨʰʝʥʥʷ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʥʝ ʤʝʥʰʝ, ʥʽʞ ʫ 95% ʚʠʧʘʜʢʽʚ. ʅʘʪʦʤʽʩʪʴ 

ʧʨʠʟʥʘʯʝʥʥʷ ʪʘʢʠʤ ʧʘʮʽʻʥʪʘʤ ʤʦʥʦʪʝʨʘʧʽʾ ʦʩʪʝʦʛʝʥʦʥʦʤ ʚʠʷʚʠʣʦʩʷ 

ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʢʦʨʝʢʮʽʾ ʢʽʩʪʢʦʚʦʛʦ 
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ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʠʞʯʽ ʪʝʤʧʠ ʨʝʧʘʨʘʮʽʾ ʢʽʩʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ, 

ʱʦ ʩʧʨʠʯʠʥʷʣʦ ʫʧʦʚʽʣʴʥʝʥʥ ̫ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʪʘ ʾʭ 

ʚʪʨʘʪʫ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʜʝʟʽʥʪʝʛʨʘʮʽʷ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ ʤʘʣʘ ʤʽʩʮʝ ʪʽʣʴʢʠ ʫ ʭʚʦʨʠʭ ʽʟ ʚʠʭʽʜʥʦʶ ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʷʢʘ ʥʝ ʧʽʜʜʘʚʘʣʘʩʷ ʚʽʜʥʦʚʣʝʥʥʶ ʧʽʜ ʜʽʻʶ ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʠʭ 

ʪʘ ʦʩʪʝʦʪʨʦʧʥʠʭ ʟʘʩʦʙʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ ʨʘʥʥʴʦʾ 

ʜʝʟʽʥʪʝʛʨʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʠʭ ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʚʘʨʪʦ ʚʽʜʥʝʩʪʠ 

ʩʪʘʙʽʣʴʥʝ ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʚ 

ʜʘ̔ʧʘʟʦʥʽ 300-500 ʦʜ HU ʪʘ ʥʝʜʦʩʪʘʪʥʶ ʨʝʛʝʥʝʨʘʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʢʽʩʪʢʦʚʠʭ 

ʩʪʨʫʢʪʫʨ. 
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ɺʀʉʅʆɺʂʀ 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʢʣʽʥʽʯʥʦ ʾʪʘ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʾʢʘʨʪʠʥʠ ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ, ʦʙʪʷʞʝʥʦʛʦ ʩʠʩʪʝʤʥʦʶ 

ʦʩʪʝʦʧʘʪʽʻʶ, ʻ ʥʘʨʦʩʪʘʥʥʷ ʚʠʨʘʞʝʥʦʩʪʽ ʧʨʦʷʚʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʪʘ ʪʝʤʧʽʚ ʡʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʘ ʬʦʥʽ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʣʦʢʘʣʴʥʦʾ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʪʘ ʟʥʠʞʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʦʩʪʝʦʩʠʥʪʝʟʫ. 

1. ʌʘʢʪʦʨʦʤ ʨʠʟʠʢʫ, ʱʦ ʫʧʦʚʽʣʴʥʶ ̒ʪʝʤʧʠ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ  ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʭʚʦʨʠʭ ʥʘ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʡ ʧʘʨʦʜʦʥʪʠʪ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 

ʽʟ ʩʠʩʪʝʤʥʠʤ ʦʩʪʝʦʧʦʨʦʟʦʤ, ʻ ʧʦʯʘʪʢʦʚʘ ʥʠʟʴʢʘ ʱʽʣʴʥʽʩʪʴ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

(Ò500 ʦʜ HU). 

2. ʇʝʨʝʙʽʛ ʟʘʧʘʣʴʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʧʘʨʦʜʦʥʪʘʣʴʥʠʭ ʪʢʘʥʠʥʘʭ 

ʫ ʭʚʦʨʠʭ ʭʨʦʥʽʯʥʠʤ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʟ 

ʜʽʘʙʝʪʠʯʥʦ  ʁ ʦʩʪʝʦʧʘʪʽʻ  ʁ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʨʘʞʝʥʠʤʠ ʟʤʽʥʘʤʠ ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰ ʥʽʞ 2-ʢʨʘʪʥʠʤ ʟʥʠʞʝʥʥʷʤ ʚʤʽʩʪʫ 

ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʽ ʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʾ 

ʨʝʟʦʨʙʮʽʾ (ʊʈʂʌ ï ʫ 2,5 ʨʘʟʠ, ɓ-CL ï ʫ 5 ʨʘʟʽʚ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʘʮʽʻʥʪʘʤʠ ʟ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʥʘ ʪʣʽ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ ʙʝʟ ʩʠʩʪʝʤʥʦʛʦ 

ʫʨʘʞʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʄʘʢʩʠʤʘʣʴʥʘ ʚʪʨʘʪʘ ʘʣʴʚʝʦʣʷʨʥʦʾ ʢʽʩʪʢʠ ʥʘʚʢʦʣʦ 

ʜʝʥʪʘʣʴʥʦʛʦ ʽʤʧʣʘʥʪʘʪʫ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʡʦʛʦ ʜʝʟʽʥʪʝʛʨʘʮʽʾ, ʚʠʥʠʢʘʻ ʚ 

ʨʘʥʥʴʦʤʫ ʧʝʨʽʦʜʽ ʧʽʩʣʷ ʭʽʨʫʨʛʽʯʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʬʘʨʤʘʢʦʢʦʨʝʢʮʽʾ ʚ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʤʫ ʪʘ ʨʘʥʥʴʦʤʫ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ.   

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʜʝʢʚʘʪʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʬʘʨʤʘʢʦʪʝʨʘʧʽʾ, ʱʦ ʯʠʥʠʪʴ 

ʚʠʨʘʞʝʥʠʡ ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʠʡ ʚʧʣʠʚ ʪʘ ʦʜʥʦʯʘʩʥʦ ʩʪʠʤʫʣʶʻ ʢʽʩʪʢʦʫʪʚʦʨʝʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʙʽʥʘʮʽ ʾ ʦʩʝʾʥ-ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ 

ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʙʽʣʢʘ (rhBMP-2) ʚ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʤʫ ʪʘ 

ʨʘʥʥʴʦʤʫ ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ  ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʩ̔ʪʴ ʜʝʥʪʘʣʴʥʦʾ 

ʤ̔ʧʣʘʥʪʘʮʽʾ ʟʘ ʫʤʦʚʘʭ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ ʪʘ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʦʛʦ 

ʛʝʥʝʨʘʣʽʟʦʚʘʥʦʛʦ ʧʘʨʦʜʦʥʪʠʪʫ ʥʘ 24%. 
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4. ɺʢʣʶʯʝʥʥʷ ʫ ʧʨʦʪʦʢʦʣʠ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ 

ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ ʙʽʣʢʘ (rhBMP-2) ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʛ/ʤʣ ʚ ʢʦʤʧʣʝʢʩʽ ʟ 

ʦʩʪʝʦʛʝʥʦʥʦʤ ʚ ʜʦʙʦʚʽʡ ʜʦʟʽ 830 ʤʛ ʧʨʦʪʷʛʦʤ 1,5 ʤʽʩʷʮʽʚ ʫ ʭʚʦʨʠʭ ʽʟ 

ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʦʣʦʛʽʻʶ ʩʧʨʠʷʻ ʟʘʚʝʨʰʝʥʥʶ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ ʜʝʥʪʘʣʴʥʠʭ 

ʽʤʧʣʘʥʪʘʪʽʚ ʫ ʪʝʨʤʽʥ ʜʦ 3 ʤʽʩʷʮʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʥʦʪʝʨʘʧʽʾ 

ʦʩʪʝʦʛʝʥʦʥʦʤ ʫ ʭʚʦʨʠʭ ʽʟ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ 

ʧʘʨʦʜʦʥʪʠʪʦʤ, ʱʦ ʥʝ ʦʙʪʷʞʝʥʠʡ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ, ʚʠʷʚʣʷʻ 

ʘʥʘʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽ.ʾ 

5. ɼʣʷ ʚʝʨʠʬʽʢʘʮʽʾ ʟʤʽʥ ʤʽʥʝʨʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʧʘʨʦʜʦʥʪʫ (ʦʮʽʥʢʠ ʧʨʦʛʥʦʟʫ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ) ʧʨʝʜʠʢʪʠʚʥʫ ʮʽʥʥʽʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʻ ʜʘ̔ʛʥʦʩʪʠʢʘ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʽʩʪʢʦʚʦʛʦ 

ʨʝʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʨʽʚʥʷʤʠ ʚ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʘʢʪʠʚʥʦʩʪʽ ʽʟʦʬʝʨʤʝʥʪʘ ʢʽʩʪʢʦʚʦʾ 

ʬʨʘʮʢʮʽʾ ʣʫʞʥʦʾ ʬʦʩʬʘʪʘʟʠ (ɺɸʈ), ʦʩʪʝʦʢʘʣʴʮʠʥʫ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉ-ʢʽʥʮʝʚʠʭ 

ʪʽʣʦʧʝʧʪʠʜʽʚ (ɓ-Crosslaps), ʘ ʪʘʢʦʞ ʪʘʨʪʨʘʪ-ʨʝʟʠʩʪʝʥʪʥʦʾ ʢʠʩʣʦʾ ʬʦʩʬʘʪʘʟʠ 

(ʊʈʂʌ). 
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ɺ ʢʦʤʧʣʝʢʩʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʧʝʨʝʜ ʜʝʥʪʘʣʴʥʦʶ ʽʤʧʣʘʥʪʘʮʽʻʶ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʯʠ 

ʚʽʜʩʫʪʥʽʩʪʴ ʜʽʘʙʝʪʠʯʥʦʾ ʦʩʪʝʦʧʘʪʽʾ. ɺ ʧʨʦʛʨʘʤʫ ʢʣʽʥʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʭʚʦʨʠʭ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ ʚ ʷʢʦʩʪʽ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʨʢʝʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʨʝʤʦʜʝʣʶʚʘʥʥʷ (ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ ʪʘ 

ʦʩʪʝʦʛʝʥʝʟʫ) ʪʘ ʱʽʣʴʥʦʩʪ̔ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʘʣʴʚʝʦʣʷʨʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʤʝʪʦʜʦʤ 

ʂʇʂʊ. 

ʍʚʦʨʠʤ ʰʚʠʜʢʦʧʨʦʛʨʝʩʫʶʯʠʤ ʛʝʥʝʨʘʣʽʟʦʚʘʥʠʤ ʧʘʨʦʜʦʥʪʠʪʦʤ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʜʽʘʙʝʪʠʯʥʦʶ ʦʩʪʝʦʧʘʪʽʻʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʽʚ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʾ 

ʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ ʜʦʮʽʣʴʥʦ ʨʘʟʦʤ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʠʤʠ ʟʘʭʦʜʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʜʝʢʚʘʪʥʫ ʬʘʨʤʘʢʦʪʝʨʘʧʽʶ, ʱʦ 

ʚʠʷʚʣʷʻ ʚʠʨʘʞʝʥʫ ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʦʜʥʦʯʘʩʥʦ ʩʪʠʤʫʣʶʻ ʢʽʩʪʢʦʚʫ 

ʨʝʛʝʥʝʨʘʮʽʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʩʫʤʽʩʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʘʥ ɹʜʦ ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʫ ʭʚʦʨʠʭ ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2 ʪʠʧʫ, ʘ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥ ̫ ʚ ʷʢʦʩʪʽ ʧʨʝʜʠʢʪʦʨʽʚ ʜʣʷ ʧʨʦʛʥʦʟʫ ʪʘ ʦʮʽʥʢʠ ʧʨʦʮʝʩʫ 

ʦʩʪʝʦʽʥʪʝʛʨʘʮʽ ʾʜʝʥʪʘʣʴʥʠʭ ʽʤʧʣʘʥʪʘʪʽʚ. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʫ ʭʚʦʨʠʭ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ 2 ʪʠʧʫ ʜʣʷ ʢʦʨʝʢʮʽʾ 

ʢʽʩʪʢʦʚʦʛʦ ʪʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʢʣʶʯʘʪʠ ʚ ʧʨʦʪʦʢʦʣ 

ʜʝʥʪʘʣʴʥʦʾ ʽʤʧʣʘʥʪʘʮʽʾ ʨʝʢʦʤʙʽʥʘʥʪʥʠʡ ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʙʽʣʦʢ (rhBMP-2) ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʾ  10 ʤʢʛ/ʤʣ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʦʩʪʝʦʛʝʥʦʥʦʤ ʚ ʜʦʙʦʚʽʡ ʜʦʟʽ 830 ʤʛ 

ʧʨʦʪʷʛʦʤ 1,5 ʤʽʩʷʮʽʚ, ʱʦ ʩʧʨʠʷʻ ʧʦʟʠʪʠʚʥʽʡ ʜʠʥʘʤʽʮʽ ʧʨʦʮʝʩʽʚ ʦʩʪʝʦʨʝʟʦʨʙʮʽʾ 

ʪʘ ʦʩʪʦʛʝʥʝʟʫ, ʧʦʢʨʘʱʝʥʥʷ ʢʣʽʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʧʽʜʚʠʱʝʥʥʶ ʤʽʥʝʨʘʣʴʥʦʾ 

ʱʽʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʧʨʠʩʢʦʨʝʥʥ ʁʦʩʪʦʽʥʪʝʛʨʘʮʽʾ ʽʤʧʣʘʥʪʘʪʽʚ. 
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