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mail: orgotdel@gniik.ru; 

ʂʦʣʙʘʭʦʚʘ ʉʚʝʪʣʘʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʢʘʥʜ.ʤʝʜ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ, 
ʢʫʨʦʨʪʦʣʦʛʠʠ ʠ ʬʠʟʠʦʪʝʨʘʧʠʠ ʀʥʩʪʠʪʫʪʘ ʧʦʩʣʝʜʠʧʣʦʤʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʌɻɹʋ ʌɻɹʋ ɻʅʎ ʌʄɹʎ ʠʤ ɸ.ʀ. ɹʫʨʥʘʟʷʥʘ 

ʌʄɹɸ ʈʦʩʩʠʠ; ʛ. ʄʦʩʢʚʘ; ɽ-mail: fmbc-fmba@bk.ru. 

ɻʣʫʭʦʚ ɸʣʝʢʩʝʡ ʅʠʢʦʣʘʝʚʠʯ, ʢʘʥʜ.ʤʝʜ.ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʥʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʦʪʜʝʣʦʤ ʌɻɹʋ ʇɻʅʀʀʂ ʌʄɹɸ ʈʦʩʩʠʠ; ʛ. ʇʷʪʠʛʦʨʩʢ; 
ɽ-mail: vostmed@gniik.ru. 

çʆʧʨʝʜʝʣʠʪʝ ʟʥʘʯʝʥʠʝ ʩʣʦʚʘ,  

ʠ ɺʳ ʦʩʚʦʙʦʜʠʪʝ ʯʝʣʦʚʝʯʝʩʪʚʦ  

ʦʪ ʧʦʣʦʚʠʥʳ ʟʘʙʦʪè  

ʈ. ɼʝʢʘʨʪ 
 

ʉʣʦʚʘ ʬʠʣʦʩʦʬʘ ʢʘʢ ʥʝʣʴʟʷ ʢʩʪʘʪʠ, ʢʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ ʦ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ (ʄʈ). ʅʘʚʝʨʥʦʝ, ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ, ʢʘʢ ʥʠʛʜʝ, ʨʦʜʠʣʦʩʴ ʤʥʦʛʦ 

ʧʦʥʷʪʠʡ, ʪʦʣʢʦʚʘʥʠʡ, ʩʧʦʨʦʚ ʠ ʫʪʦʯʥʝʥʠʡ. ʕʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʟʥʘʥʠʷ. ʕʪʦ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦ 

ʚʘʞʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʟʥʘʥʠʷ ʠ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. 

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 21.11.2011 ʛ. ˉ323 çʆʙ ʦʩʥʦʚʘʭ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ ʈʌè ʠ ʇʨʠʢʘʟʦʤ 

ʄʠʥʟʜʨʘʚʘ ʈʌ ʦʪ 29.12.2012 ʛ. ˉ1705ʥ ʜʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʦʤʦʱʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʵʪʘʧʝ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ (ʉʂʃ). ʄʝʜʠʮʠʥʩʢʘʷ 

ʨʝʘʙʠʣʠʪʘʮʠʷ ʚʢʣʶʯʝʥʘ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʚʠʜ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʕʪʦ 

ʣʠʮʝʥʟʠʨʦʚʘʥʥʳʡ ʚʠʜ ʤʝʜʠʮʠʥʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʡ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ. ʌɿ ʦʪ 21.11.2011ʛ. ˉ323 ʦʙʲʝʜʠʥʝʥʳ ʤʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ 

ʣʝʯʝʥʠʝ. ʄʈ, ʢʘʢ ʠ ʉʂʃ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ, ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ ʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ. 

ɺ ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʮʝʧʮʠʡ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʭ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʤʝʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʢʦʥʪʨʦʣʷ ʥʘ ʟʜʦʨʦʚʳʭ ʣʠʮ ʠ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʪʝʛʨʠʨʫʝʪ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦ-ʣʝʯʝʙʥʳʭ, ʩʦʙʩʪʚʝʥʥʦ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ.  

ʈʝʘʣʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ, ʢʘʢ ʝʜʠʥʦʛʦ ʠ ʮʝʣʦʩʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʦʟʤʦʞʥʦ, ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʩʪʨʫʢʪʫʨʝ ʩ ʝʜʠʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʌʄɹɸ ʈʦʩʩʠʠ, ʤʳ ʪʘʢʞʝ ʠʤʝʝʤ ʚ ʚʠʜʫ ʦʧʳʪ ʙʳʚʰʝʛʦ 4-ʛʦ 

ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʄʠʥʟʜʨʘʚʘ ʉʉʉʈ ʠ ʝʛʦ ʧʨʝʝʤʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʧʦʢʘʟʘʚʰʠʭ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʚ ʯʘʩʪʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʠ ʝʝ ʢʘʯʝʩʪʚʘ.  

ʇʦ ʜʘʥʥʳʤ ʮʝʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʪʨʘʞʝʥʥʳʭ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʧʨʦʛʨʘʤʤʝ çʈʘʟʚʠʪʠʝ ʤʝʜʠʮʠʥʩʢʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʜʝʪʝʡè, ʦʙʱʝʡ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʈʌ ʨʘʩʩʯʠʪʘʥʥʦʡ ʜʦ 2020 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʦʪʤʝʯʘʝʤʳʭ ʛʣʘʚʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

ʧʨʦʬʝʩʩʦʨʦʤ ɻ.ɽ. ʀʚʘʥʦʚʦʡ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ, ʯʪʦ 90% ʣʝʯʘʱʠʭʩʷ ʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ 

ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ʉʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ: 
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- ʘʢʪʠʚʘʮʠʶ ʟʘʱʠʪʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʷʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʦʟʜʦʨʦʚʣʝʥʠʷ; 

- ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ (ʠʣʠ) ʢʦʤʧʝʥʩʘʮʠʶ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ʥʘʨʫʰʝʥʥʳʭ ʚʩʣʝʜʩʪʚʠʝ ʪʨʘʚʤ, ʦʧʝʨʘʮʠʡ ʠ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʦʩʪʨʝʥʠʡ, ʫʜʣʠʥʝʥʠʝ ʧʝʨʠʦʜʘ ʨʝʤʠʩʩʠʠ, ʟʘʤʝʜʣʝʥʠʝ 

ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʵʪʘʧʦʚ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʇʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ, ʧʝʨʝʯʝʥʴ ʤʝʜʠʮʠʥʩʢʠʭ 

ʧʦʢʘʟʘʥʠʡ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʫʪʚʝʨʞʜʘʶʪʩʷ 

ʄʠʥʟʜʨʘʚʦʤ ʈʦʩʩʠʠ; ʂʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ - ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ, ʵʢʩʧʝʨʪʘʤʠ. ʕʪʦ ʦʩʥʦʚʥʳʝ 

ʥʦʨʤʳ ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʩʝ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʝʡ ʚ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʡ ʵʪʘʧ ʠʤʝʝʪ ʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʦʧʝʨʘʮʠʠ ʥʘ ʩʦʩʫʜʘʭ ʠ ʢʣʘʧʘʥʘʭ ʩʝʨʜʮʘ; 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘ ʧʦʯʝʯʥʳʭ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʦʩʫʜʘʭ; ʧʦʩʣʝ ʮʝʨʝʙʨʘʣʴʥʳʭ ʩʦʩʫʜʠʩʪʳʭ ʢʨʠʟʦʚ, 

ʤʘʣʳʭ ʠ ʙʦʣʴʰʠʭ ʠʥʩʫʣʴʪʦʚ, ʧʦʩʣʝ ʥʝʡʨʦʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ; ʪʨʘʚʤ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ; ʙʦʣʴʥʳʭ ʧʝʨʝʥʝʩʰʠʭ ʦʧʝʨʘʮʠʶ ʧʦ ʧʦʚʦʜʫ ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʠ, ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ 

ʧʫʪʝʡ; ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʦʩʪʨʦʡ ʧʥʝʚʤʦʥʠʠ ʠ ʦʙʦʩʪʨʝʥʠʡ ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ ʠ ʪ.ʧ. 

ɸʢʪʫʘʣʴʥʳ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʢʘʥʮʝʨʧʨʝʚʝʥʮʠʠ ʠ ʦʥʢʦʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʇʦ ʤʥʝʥʠʶ ʛʣʘʚʥʦʛʦ ʦʥʢʦʣʦʛʘ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʀ. ɼʘʚʳʜʦʚʘ - ʫʩʪʘʨʝʚʰʠʝ ʜʦʛʤʳ ʦ ʪʦʤ, ʯʪʦ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʤʫ ʙʦʣʴʥʦʤʫ ʥʝʣʴʟʷ ʧʨʦʚʦʜʠʪʴ ʬʠʟʠʦʪʝʨʘʧʠʶ, ʤʘʩʩʘʞ, ʃʌʂ, ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚ ʩʦʟʥʘʥʠʠ 

ʚʨʘʯʝʡ-ʨʝʘʙʠʣʠʪʦʣʦʛʦʚ ʥʝʚʝʨʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʱʝʩʪʚʘ ʧʨʦʙʣʝʤʳ. 

ʉʝʛʦʜʥʷ ʢʨʫʛ ʥʦʟʦʣʦʛʠʡ ʠ ʩʦʩʪʦʷʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʧʦʢʘʟʘʥʘ ʠ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘ, ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʠ ʫʪʦʯʥʷʝʪʩʷ. ʄʈ ʧʨʦʚʦʜʠʪʩʷ ʠ ʚ ʨʘʤʢʘʭ ʧʝʨʚʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʫ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ (ʢʦʩʤʦʥʘʚʪʳ, ʩʧʦʨʪʩʤʝʥʳ, ʚʦʜʦʣʘʟʳ ʠ ʜʨ. ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʨʦʬʝʩʩʠʠ). ʈʝʯʴ ʠʜʝʪ ʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʡ - ʛʣʘʚʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʨʷʜʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʦʤʦʱʠ, ʉʂʃ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ 2-ʤ, ʘ ʯʘʱʝ 

ʚʩʝʛʦ ʥʘ 3-ʤ ʵʪʘʧʝ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʃʝʯʝʥʠʝ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʧʦʩʣʝ ʦʙʦʩʪʨʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, ʧʦ ʩʫʪʠ ʠ ʧʦ ʬʦʨʤʝ, ʷʚʣʷʝʪʩʷ ʨʘʥʥʝʡ ʨʝʘʙʠʣʠʪʘʮʠʝʡ, ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʤ 

ʠ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ. ʉʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʡ ʵʪʘʧ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʥʪʝʥʩʠʚʥʳʡ ʵʪʘʧ ʣʝʯʝʥʠʷ. ʊʨʫʜʥʦ ʧʨʦʚʝʩʪʠ ʯʸʪʢʫʶ ʛʨʘʥʴ ʤʝʞʜʫ ʢʦʥʮʝʧʮʠʝʡ ʣʝʯʝʥʠʷ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʂʦʥʮʝʧʮʠʷ ʣʝʯʝʥʠʷ ʩʦʩʪʦʠʪ ʚ 

ʣʠʢʚʠʜʘʮʠʠ ʠʣʠ ʫʤʝʥʴʰʝʥʠʠ ʜʝʡʩʪʚʠʷ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʝʛʦ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ. ɺ ʢʦʥʮʝʧʮʠʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʠ ʠʥʚʘʣʠʜʦʚ ʢʘʢ ʢʦʥʝʯʥʘʷ ʮʝʣʴ ʟʘʣʦʞʝʥʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ 

ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ɺ ʣʝʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʪʘʢʞʝ, ʢʘʢ ʠ ʧʨʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, 

ʫʯʠʪʳʚʘʶʪʩʷ ʧʦʢʘʟʘʥʠʷ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʤʝʪʦʜʫ ʣʝʯʝʥʠʷ, ʚʳʷʚʣʷʶʪʩʷ ʠ ʣʠʢʚʠʜʠʨʫʶʪʩʷ 

ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʦʩʪʠʛʥʫʪʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʠʟʫʯʘʶʪʩʷ ʠ 

ʫʯʠʪʳʚʘʶʪʩʷ ʣʠʯʥʦʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ.  

ɹʝʟ ʧʨʝʫʚʝʣʠʯʝʥʠʷ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʄʈ ʠ ʉʂʃ ʩʦʚʧʘʜʘʶʪ ʧʦ ʦʩʥʦʚʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʬʦʨʤʘʤ 

ʠ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʚʦʜʠʤʳʭ ʣʝʯʝʙʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʛʦʜʳ ʨʘʩʮʚʝʪʘ ʧʝʨʚʦʛʦ ʵʪʘʧʘ 

çʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠè, ʚ 70-ʝ ʛʦʜʳ ʍʍ ʚʝʢʘ, ʤʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʩʯʠʪʘʣʘʩʴ ʦʙʳʯʥʳʤ 

ʣʝʯʝʥʠʝʤ, ʥʦ ʧʨʠ ʭʦʨʦʰʝʤ ʢʦʥʪʨʦʣʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʙʦʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ. ʉʝʛʦʜʥʷ 

ʤʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʘʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ. ʊʘʢ ʯʪʦ, ʛʦʚʦʨʷ ʦ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʤ ʵʪʘʧʝ, 

ʪʨʝʙʫʶʱʝʡ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩ ʧʦʟʠʮʠʠ ʝʜʠʥʩʪʚʘ 

ʣʝʯʝʙʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨ, ʩʦʚʧʘʜʘʶʱʠʭ ʧʦ ʚʨʝʤʝʥʠ ʠ ʫʩʣʦʚʠʷʤ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʆʜʥʘʢʦ 

ʚ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ, ʫ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚ ʤʝʪʦʜʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʝʱʝ ʥʝ ʚʦʟʥʠʢʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʣʝʯʝʙʥʦʛʦ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʢʘʢ ʝʜʠʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʝʨʝʜʢʦ ʚʳʧʦʣʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʣʝʯʝʙʥʳʭ ʧʨʦʮʝʜʫʨ ʧʦʣʫʯʘʝʪ ʥʘʠʤʝʥʦʚʘʥʠʝ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ɼʦʩʪʠʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ (ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ) ʧʦʟʚʦʣʷʶʪ ʧʦ-ʥʦʚʦʤʫ ʩʪʘʚʠʪʴ 

ʚʦʧʨʦʩ ʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʘʢ ʦ ʚʥʫʪʨʝʥʥʝ ʧʨʠʩʫʱʝʤ ʚʩʝʤʫ ʣʝʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ ʜʝʡʩʪʚʠʠ, ʚʩʪʨʦʝʥʥʦʤ ʚʦ ʚʩʝ ʝʛʦ 

ʟʚʝʥʴʷ. ʇʨʠ ʪʘʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʚʦʧʨʦʩʘ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʨʝʘʙʠʣʠʪʘʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚ ʧʨʠʢʘʟʝ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʦʪ 29.12.2012 ʛ. ˉ 1705ʥ ï ʨʘʥʥʷʷ ʠ ʧʦʟʜʥʷʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʠ ʝʸ ʪʨʝʭʵʪʘʧʥʦʩʪʴ) ʤʦʛʫʪ ʙʳʪʴ 

ʚʧʠʩʘʥʳ ʚ ʩʭʝʤʫ ʦʢʘʟʘʥʠʷ ʵʪʘʧʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʈʘʟʦʨʚʘʪʴ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʪʴ ʩʦʙʩʪʚʝʥʥʦ ʣʝʯʝʙʥʳʡ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʢʦʤʧʦʥʝʥʪʳ, ʟʥʘʯʠʪ ʥʝ ʧʦʥʠʤʘʪʴ ʝʜʠʥʩʪʚʘ ʮʝʣʦʩʪʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝ ʚʠʜʝʪʴ ʦʙʲʝʢʪʘ 
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ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʥʘʨʫʰʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʩʦʮʠʘʣʴʥʳʤ ʠ ʙʳʪʦʚʳʤ ʩʪʘʪʫʩʦʤ. ɹʦʣʝʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʠʩʪʝʤʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʚ 

ʥʝʡ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʧʦʣʥʦʧʨʘʚʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ: ʤʝʜʠʮʠʥʩʢʦʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʉʝʛʦʜʥʷ ʚ ʦʩʥʦʚʥʦʤ ʨʝʰʝʥʳ ʦʙʱʠʝ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʄʈ ʠ ʉʂʃ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʧʦʚʝʩʪʢʝ ʩʪʦʷʪ ʚʦʧʨʦʩʳ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʥʦʨʤʘʪʠʚʥʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ 

ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʢʫʨʦʨʪʦʣʦʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʨʝʜʦʚʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʦʟʜʘʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʤʠʥʝʨʘʣʴʥʳʭ 

ʣʝʯʝʙʥʦ-ʧʠʪʴʝʚʳʭ, ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʭ ʚʦʜ ʠ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʨʠʪʝʨʠʝʚ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ, ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  

ʆʙʨʘʱʘʷʩʴ ʢ ʦʧʳʪʫ 1970-ʭ ʛʦʜʦʚ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʣʦʜʦʪʚʦʨʥʦʤʫ ʧʝʨʠʦʜʫ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʦʤʦʱʠ, ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʡ ʵʪʘʧ ʩʣʝʜʦʚʘʣ ʟʘ 2-ʳʤ 

ʧʝʨʠʦʜʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʧʨʦʚʦʜʠʤʦʡ ʚ ʟʘʛʦʨʦʜʥʦʡ ʙʦʣʴʥʠʮʝ ï ʎʝʥʪʨʝ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʧʨʝʜʩʪʘʚʣʷʣ, ʢʘʢ ʧʨʘʚʠʣʦ, - 3-ʡ ʵʪʘʧ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʉʘʥʘʪʦʨʥʦïʢʫʨʦʨʪʥʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ, ʢʘʢ 2 

ʵʪʘʧ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʩʪʦʨʦʞʥʦ, ʨʝʜʢʦ ʠ ʯʘʱʝ ʚʩʝʛʦ ʧʦ ʧʘʨʘʤʝʜʠʮʠʥʩʢʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤ. ʅʘ ʩʘʥʘʪʦʨʥʦ-

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʥʘʧʨʘʚʣʷʣʠ ʚʨʘʯʠ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʛʦ ʟʚʝʥʘ, ʢʦʛʜʘ ʧʘʮʠʝʥʪ 

ʙʳʣ çʛʦʪʦʚè ʢ ʩʘʥʘʪʦʨʥʦʤʫ ʣʝʯʝʥʠʶ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʳʭ, çʥʘʛʨʫʟʦʯʥʳʭè ʬʦʨʤ ʣʝʯʝʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʧʨʠʨʦʜʥʳʭ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ. ʉʝʛʦʜʥʷ ʩ ʙʦʣʴʰʠʤ ʵʥʪʫʟʠʘʟʤʦʤ 

ʛʦʚʦʨʷʪ ʦ ʨʘʥʥʝʡ ʩʘʥʘʪʦʨʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʪʘʤ, ʛʜʝ ʠʤʝʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʣʦʚʠʷ. ʆʜʥʘʢʦ ʦʧʳʪ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʌɻɹʋ çʂʣʠʥʠʯʝʩʢʠʡ ʩʘʥʘʪʦʨʠʡ çɹʘʨʚʠʭʘè [2] 

ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʠ ʣʝʯʝʙʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ 

ʚ ʩʘʥʘʪʦʨʠʠ ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ 

ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ. ɺʘʞʥʦ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʦʟʦʣʦʛʠʷʤ 

ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʧʝʨʩʦʥʘʣ, ʢʦʪʦʨʳʡ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʜʘʥʥʳʝ 

ʧʨʦʛʨʘʤʤʳ. 

ʉʨʘʚʥʠʚʘʷ ʧʨʠ ʵʪʦʤ ʬʠʟʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʙʦʣʴʥʳʭ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʚ ʩʘʥʘʪʦʨʠʡ ʠ ʝʝ ʜʠʥʘʤʠʢʫ ʧʨʠ 

ʟʘʚʝʨʰʝʥʠʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ çʪʦʨʦʧʣʠʚʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠè ʫʜʘʝʪʩʷ ʜʦʙʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʦʣʴʢʦ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ. ʇʨʠ ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʣʴʥʳʭ ʩ ʘʜʝʢʚʘʪʥʳʤ ʫʨʦʚʥʝʤ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ - ʨʝʘʙʠʣʠʪʘʮʠʷ ʥʘ ʩʘʥʘʪʦʨʥʦʤ ʵʪʘʧʝ ʧʦʟʚʦʣʷʣʘ ʧʦʣʫʯʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 90% ʩʣʫʯʘʝʚ. ɺ ʩʘʥʘʪʦʨʠʷʭ ʘʢʪʠʚʥʘʷ ʄʈ ʚʢʣʶʯʘʣʘ ʠ ʩʦʯʝʪʘʣʘʩʴ ʪʘʢʞʝ ʩ 

ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʠʤʝʶʱʠʭ, ʟʘʯʘʩʪʫʶ, ʝʜʠʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ. ɼʣʷ ʄʈ, ʪʘʢʞʝ, ʢʘʢ 

ʠ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʨʘʢʪʠʢʝ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʝʩʴ ʥʘʙʦʨ ʠʤʝʶʱʠʭʩʷ ʚ ʟʜʨʘʚʥʠʮʝ ʩʨʝʜʩʪʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʚ ʱʘʜʷʱʝʤ ʚʠʜʝ: ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦʤ, ʤʝʥʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʤ, ʤʝʥʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ, ʤʝʥʝʝ 

ʧʣʦʪʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʨʘʤʢʘʭ ʙʦʣʝʝ ʱʘʜʷʱʝʛʦ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʠ ʜʠʥʘʤʠʢʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʦʩʥʦʚʥʦʛʦ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʝʛʦʜʥʷ ʵʪʠ 

ʧʦʜʭʦʜʳ ʙʝʟ ʩʦʤʥʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ, ʥʦ ʧʨʠʥʮʠʧ çʦʩʪʦʨʦʞʥʦʩʪʠè ʫʩʪʫʧʘʝʪ ʤʝʩʪʦ ʧʨʠʥʮʠʧʫ ʘʜʝʢʚʘʪʥʦʩʪʠ ʠ 

ʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʇʨʠʥʮʠʧ çʦʙʱʝʡ ʧʦʟʠʪʠʚʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚè ʣʝʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʤʝʥʝʥ ʧʨʠʥʮʠʧʦʤ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ çʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʮʝʣʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘè. ʈʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʧʨʦʛʥʦʟ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʣʝʯʝʥʠʷ ʜʦʣʞʥʳ ʧʨʝʜʦʧʨʝʜʝʣʷʪʴ ʚʝʩʴ ʥʘʩʪʨʦʡ ʣʝʯʝʙʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʨʠʜʘʚʘʪʴ ʝʤʫ ʦʩʦʙʫʶ ʩʠʩʪʝʤʥʦʩʪʴ ʠ ʧʣʘʥʦʤʝʨʥʦʩʪʴ, ʚʳʟʳʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʦʪʠʚʘʮʠʶ ʚ 

ʜʝʡʩʪʚʠʷʭ ʚʨʘʯʘ ʠ ʧʘʮʠʝʥʪʘ. ʕʪʦ ʦʩʥʦʚʘ ʧʦʩʪʨʦʝʥʠʷ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʚ ʠʭ ʮʝʣʦʩʪʥʦʩʪʠ ʠ 

ʩʠʩʪʝʤʥʦʩʪʠ, ʙʝʟ ʢʦʪʦʨʳʭ, ʧʦ ʙʦʣʴʰʦʤʫ ʩʯʝʪʫ, ʠ ʥʝʪ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʝʝ ʥʘʫʯʥʦʤ ʧʦʥʠʤʘʥʠʠ. 

ɸʢʪʫʘʣʴʥʘ ʚʳʨʘʙʦʪʢʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʦʮʝʥʦʯʥʳʭ ʧʨʦʛʨʘʤʤ, ʘʜʝʢʚʘʪʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ ʩ ʣʝʯʝʙʥʳʤʠ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʤʠ 

ʮʝʣʷʤʠ. ʉʝʛʦʜʥʷ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʨʝʘʙʠʣʠʪʘʥʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠ ʚʠʜʘʭ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʛʨʘʥʠʯʝʥʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ 

(ʄʂʌ), ʨʝʢʦʤʝʥʜʦʚʘʥʥʘʷ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʄʂʌ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʩʪʘʥʜʘʨʪʥʳʤ ʷʟʳʢʦʤ ʨʘʤʢʠ ʠ ʦʧʠʩʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ ʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ 

ʟʜʦʨʦʚʴʝʤ, ʠʩʭʦʜʷ ʠʟ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʛʦʮʝʣʝʚʳʝ ʧʦʜʭʦʜʳ 

ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʠ 

ʨʘʟʚʠʚʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠ ʩʦʚʤʝʩʪʥʦʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩ 10-ʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʙʦʣʝʟʥʝʡ (ʄʂɹ-10). ʇʨʦʮʝʩʩ ʝʝ ʚʥʝʜʨʝʥʠʷ ʠʜʝʪ ʪʷʞʝʣʦ, ʝʝ ʷʟʳʢ ʜʣʷ ʥʘʩ ʥʝʦʙʳʯʝʥ, ʪʨʝʙʫʝʪ 



 
6 

 
 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʘʣʴʪʝʨʥʘʪʠʚʳ ʥʝʪ. ʆʥʘ, ʢʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, ʤʦʞʝʪ ʩʪʘʪʴ ʜʣʷ ʥʘʩ 

ʤʝʭʘʥʠʟʤʦʤ ʧʝʨʝʚʦʜʘ ʥʘ ʟʜʦʨʦʚʴʝʮʝʥʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚʨʘʯʝʙʥʦʡ ʧʨʘʢʪʠʢʠ.  

ɺʩʪʘʸʪ ʚʦʧʨʦʩ, ʢʘʢ ʦʙʝʩʧʝʯʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʠ ʠʟʤʝʨʠʪʴ ʨʝʟʝʨʚʳ ʦʨʛʘʥʠʟʤʘ, ʝʛʦ ʘʜʘʧʪʘʮʠʦʥʥʦ-

ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʙʠʣʠʪʘʮʠʠ? ʆʪʚʝʪ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʟʘʜʘʯʘʭ, ʢʦʪʦʨʳʝ ʩʪʘʚʠʣʘ ʠ ʩʪʘʚʠʪ 

ʧʝʨʝʜ ʩʦʙʦʡ çɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʤʝʜʠʮʠʥʘè, ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʙʘʟʦʚʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ 

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʘʢʘʜʝʤʠʢ ɸ.ʅ. ʈʘʟʫʤʦʚ - ʵʪʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʥʥʳʭ - çʨʝʟʝʨʚʦʤʝʪʨʠʠè. ɼʠʘʛʥʦʩʪʠʯʝʩʢʦ-ʢʦʥʪʨʦʣʴʥʳʡ ʤʦʜʫʣʴ çʈʝʟʝʨʚʳ ʟʜʦʨʦʚʴʷè ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘʨʫʰʝʥʠʡ, ʤʦʥʠʪʦʨʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʚʘʞʥʝʡʰʠʭ ʩʠʩʪʝʤ, ʠʟʫʯʘʪʴ 

ʠʥʪʝʛʨʘʪʠʚʥʦʝ ʟʚʝʥʦ ʨʝʛʫʣʷʮʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʜʝʡʩʪʚʠʷ 

ʦʪʜʝʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ, 

ʠʟʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩ ʧʦʟʠʮʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ. 

ʉʝʛʦʜʥʷ ʙʫʢʚʘʣʴʥʦ ʧʦ-ʨʳʮʘʨʩʢʠ ʧʨʠʭʦʜʠʪʴʩʷ ʦʪʩʪʘʠʚʘʪʴ ʧʦʣʝʟʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʣʝʯʝʥʠʷ. ɹʝʟʫʩʣʦʚʥʦ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʤʥʦʛʦʮʝʥʪʨʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʜʚʦʡʥʦʝ ʩʣʝʧʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʠʟʫʯʝʥʠʝʤ ʙʣʠʞʘʡʰʠʭ ʠ 

ʦʪʜʘʣʸʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ. ʅʝʦʙʭʦʜʠʤ ʩʢʚʦʟʥʦʡ ʧʨʝʝʤʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ, ʩʪʘʥʜʘʨʪʳ ʚ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʨʦʣʷ 

ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʧʘʮʠʝʥʪ ʜʦʣʞʝʥ ʧʨʠʝʟʞʘʪʴ ʥʘ 

ʢʫʨʦʨʪ ʫʞʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʠ ʦʙʩʣʝʜʦʚʘʥʥʳʤ ʧʦ ʩʪʘʥʜʘʨʪʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ - ʛʝʥʦʤʠʢʠ, ʧʨʦʪʝʦʤʠʢʠ, ʤʝʪʘʙʦʣʦʤʠʢʠ. ʕʪʠ ʜʘʥʥʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʩʥʦʚʘ 

ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ. ɻʝʥʝʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʦʮʝʥʢʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʙʠʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʭʦʣʪʝʨʦʚʩʢʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ, ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʚ ʬʦʨʤʝ ʙʣʦʢ ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʠ, 

ʩ ʧʦʚʪʦʨʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʧʦʟʚʦʣʷʶʪ ʥʘʜʝʞʥʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʤʝʜʠʮʠʥʩʢʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ. ʇʨʝʜʤʝʪʦʤ ʘʢʪʠʚʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʥʦʚʷʪʩʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʪʝʦʨʠʡ 

ʢʣʝʪʦʯʥʦ- ʤʦʣʝʢʫʣʷʨʥʳʭ, ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʩʥʦʚ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʙʦʩʥʦʚʘʥʠʝ 

ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʙʘʣʴʥʝʦʩʨʝʜʩʪʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʨʦʨʪʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʥʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ɸʢʪʫʘʣʴʥʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ï çʠʥʜʝʢʩʦʚ ʟʜʦʨʦʚʴʷè ʩ ʦʮʝʥʢʦʡ ʩʫʤʤʘʨʥʦʛʦ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ 

ʵʬʬʝʢʪʘ ʚ ʩʘʥʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʠʟʫʯʝʥʠʝ ʧʨʠ ʵʪʦʤ ʙʠʦʤʘʨʢʝʨʦʚ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʘʞʥʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʩʘʥʘʪʦʨʥʳʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʠʢʪʫʝʪʩʷ 

ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʨʝʙʫʶʱʝʡ ʩʦʯʝʪʘʥʥʦʡ ʠ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʨʘʟʣʠʯʥʳʤ ʚʦʟʨʘʩʪʥʳʤ 

ʩʦʩʪʘʚʦʤ ʙʦʣʴʥʳʭ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʤʳʭ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʊʨʝʙʫʝʪʩʷ ʧʦ ʵʪʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʙʦʪʳ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʘʨʫʙʝʞʥʳʤʠ, 

ʮʝʥʪʨʘʤʠ, ʩ ʫʚʷʟʳʚʘʥʠʝʤ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʧʨʦʬʠʣʘʢʪʠʢʦʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠ ʩʦʭʨʘʥʝʥʠʝʤ ʟʜʦʨʦʚʴʷ. ɺʘʞʥʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ, ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ɺʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚʩʝʭ ʟʚʝʥʴʝʚ ʣʝʯʝʙʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ - ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʧʦʤʦʱʠ, 

ʩʚʷʟʳʚʘʶʱʠʭ ʚʩʝ ʵʪʘʧʳ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦʝʜʠʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʦʨʜʠʥʘʮʠʶ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʵʢʩʧʝʨʪʥʦ-ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʙʣʦʢʠ.  

ʇʝʨʝʭʦʜʷ ʢ ʢʦʥʢʨʝʪʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʠʥʝʟʦʪʝʨʘʧʠʷ ʚ ʩʘʤʦʤ 

ʰʠʨʦʢʦʤ ʧʣʘʥʝ ʷʚʣʷʝʪʩʷ ʩʪʝʨʞʥʝʤ ʄʈ ʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʠʥʝʟʦʪʝʨʘʧʠʷ - ʵʪʦ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʥʦʨʤʘʣʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪ 

ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʫʪʠ ʤʦʙʠʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ, ʟʘʱʠʪʥʳʭ ʠ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʦʨʛʘʥʠʟʤʘ ʠ ʚʤʝʩʪʝ ʩ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʦʤʠʥʘʥʪʦʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʟʜʦʨʦʚʴʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʘʧʧʘʨʘʪʳ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʪʘʢʞʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠ ʢʦʨʨʝʢʮʠʶ ʜʚʠʞʝʥʠʷ, ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪ ʠ ʫʩʢʦʨʠʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʪʨʘʯʝʥʥʳʭ ʬʫʥʢʮʠʡ. ʅʘʧʨʠʤʝʨ, ʘʧʧʘʨʘʪ çARTROMOTK1è ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ ʵʣʝʢʪʨʦʤʝʭʘʥʦʪʝʨʘʧʠʠ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʢʦʣʝʥʥʦʛʦ ʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚ. 

ɼʣʷ ʤʝʭʘʥʦʪʝʨʘʧʠʠ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʧʨʠʤʝʥʷʝʪʩʷ ʘʧʧʘʨʘʪ çʂʠʥʝʪʝʢ ʉʧʝʢʪʨʘè. 

ʂʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ çʊʝʨʛʫʤʝʜ 3ɼè, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʪʨʝʥʠʨʦʚʢʠ ʤʳʰʮ 

ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʧʦʜʚʠʞʥʦʩʪʴ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʛʠʙʢʦʩʪʴ ʠ ʩʠʣʫ ʤʳʰʮ 

ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʚʳʧʦʣʥʷʪʴ ʠʟʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʪʨʝʥʠʨʦʚʢʠ ʜʘʥʥʳʭ ʛʨʫʧʧ ʤʳʰʮ. 
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ʀʟʚʝʩʪʥʘ ʣʠʥʝʡʢʘ ʘʧʧʘʨʘʪʦʚ çʂʦʥʪʨʝʢʩè, ʘʧʨʦʙʠʨʦʚʘʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ - ʢʦʩʪʶʤʳ çʇʠʥʛʚʠʥè, çɻʨʘʚʠʩʪʘʪè.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʝʥʘʞʝʨʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʝʪ ʠ ʨʦʣʴ ʚʨʘʯʝʡ ʃʌʂ. ɻʨʘʤʦʪʥʦʝ 

ʧʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ - ɻ ʪʦ ʠ ʣʝʯʝʥʠʝ, ʠ ʦʙʫʯʝʥʠʝ, ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʘ ʢ ʘʢʪʠʚʥʦʤʫ ʫʯʘʩʪʠʶ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ, ʢʘʢ ʛʦʚʦʨʠʪ ʤʦʣʦʜʝʞʴ, çʥʘʚʦʨʦʯʝʥʥʳʝè, ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʥʝ ʟʘʤʝʥʷʪ ʛʨʘʤʦʪʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʙʣʘʩʪʠ ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʤʝʪʦʜʠʢ ʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʯʘʱʝ ʚʩʝʛʦ ʩʦʚʧʘʜʘʶʪ, ʥʦ ʩʦʛʣʘʩʠʪʝʩʴ, ʤʦʪʠʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʘʙʦʪʳ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʳʭ ʪʨʝʥʘʞʝʨʘʭ ʩ ʭʦʨʦʰʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʴʶ ʠ ʩʠʩʪʝʤʦʡ ʩʘʤʦʢʦʥʪʨʦʣʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʜʘʥʴ ʚʨʝʤʝʥʠ, ʵʪʦ ʫʞʝ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. ɸʢʪʫʘʣʴʥʳ ʠ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʤʝʪʦʜʳ ʢʠʥʝʟʦʪʝʨʘʧʠʠ ʪʠʧʘ çʩʢʘʥʜʠʥʘʚʩʢʦʡ ʭʦʜʴʙʳè, ʛʠʤʥʘʩʪʠʢʠ ʧʦ ɼ. ʇʠʣʘʪʝʩ ʠ ʪ.ʧ. ɸʚʪʦʨʩʢʠʝ 

ʤʝʪʦʜʳ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ. ʉʫʱʝʩʪʚʫʶʪ ʠʤʝʥʥʳʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ï ʛʣʘʚʥʦʝ ʚ ʥʠʭ ʦʩʦʙʦʝ ʜʦʚʝʨʠʝ ʠ 

ʫʤʝʣʘʷ ʤʦʪʠʚʘʮʠʷ ʢʘʢ ʧʘʮʠʝʥʪʦʚ, ʪʘʢ ʠ ʧʝʨʩʦʥʘʣʘ.  

ʅʝ ʫʪʨʘʯʠʚʘʶʪ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʝ çʐʢʦʣʳ ʟʜʦʨʦʚʴʷè ʚ ʨʘʤʢʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʫʯʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʐʢʦʣʳ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʦʥʥʳʭ 

ʩʪʠʤʫʣʦʚ ʢ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ï çʢʦʣʳʙʝʣʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘè ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 ɼʝʡʩʪʚʠʪʝʣʴʥʦ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʩʦʙʩʪʚʝʥʥʦ ʤʝʜʠʮʠʥʩʢʠʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ, ʘʩʧʝʢʪʳ 

ʥʝʨʘʟʜʝʣʠʤʳ. ʕʪʦ ʦʪʨʘʞʝʥʦ ʠ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʘʢʪʝ, ʜʘʚʰʝʤ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ɹʝʟ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʚʨʘʯʘ, ʙʝʟ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʪʨʫʜʥʦ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʠʡ 

ʨʝʟʫʣʴʪʘʪ. ʅʘʨʷʜʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦ ʧʦʢʘʟʘʥʠʷʤ, ʚʘʞʥʦ ʩʦʟʜʘʪʴ 

ʘʪʤʦʩʬʝʨʫ ʦʙʱʝʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʚʦʢʨʫʛ ʨʝʘʙʠʣʠʪʘʥʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʯʫʚʩʪʚʦ ʫʚʝʨʝʥʥʦʩʪʠ ʚ 

ʭʦʨʦʰʝʤ ʨʝʟʫʣʴʪʘʪʝ, ʜʦʙʠʚʘʪʴʩʷ ʘʢʪʠʚʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʧʘʮʠʝʥʪʘ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʫʶ ʧʨʦʛʨʘʤʤʫ. 

ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʙʨʠʛʘʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʥʘʠʚʘʞʥʝʡʰʠʡ ʬʘʢʪʦʨ 

ʫʩʧʝʰʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʅʝʫʚʝʨʝʥʥʦʩʪʴ ʧʘʮʠʝʥʪʘ ʚ ʜʦʩʪʠʞʝʥʠʠ ʨʝʟʫʣʴʪʘʪʘ, ʥʝʛʘʪʠʚʥʳʡ ʥʘʩʪʨʦʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʜʝʧʨʝʩʩʠʚʥʳʤ ʬʦʥʦʤ ʚ 2 ʨʘʟʘ ʫʭʫʜʰʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʘ ʩʘʤʘ ʜʝʧʨʝʩʩʠʷ ʚ 2 ʨʘʟʘ ʫʚʝʣʠʯʠʚʘʝʪ 

ʩʤʝʨʪʥʦʩʪʴ ʙʦʣʴʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ [9]. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʉʂʃ ʟʘʯʘʩʪʫʶ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʥʝʢʠʡ ʣʝʯʝʙʥʳʡ ʬʘʢʫʣʴʪʘʪʠʚ, 

ʩʫʙʲʝʢʪʠʚʥʦʝ ʞʝʣʘʥʠʝ ʟʘʯʘʩʪʫʶ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʠ ʝʩʣʠ ʭʦʪʠʪʝ çʞʝʩʪʢʦʩʪʴʶè 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʠ ʣʝʯʝʥʠʷ. ʋʩʠʣʠʷ ʧʘʮʠʝʥʪʘ ʠ ʚʨʘʯʘ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴʩʷ ʧʦ ʩʪʝʧʝʥʠ 

ʧʦʟʠʪʠʚʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʚʳʜʝʣʝʥʠʝ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʧʦ 

ʧʨʦʛʨʘʤʤʝ ʄʈ ʚ ʨʘʤʢʘʭ ʩʘʥʘʪʦʨʥʳʭ ʧʨʦʬʠʣʴʥʳʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʦʪʜʝʣʝʥʠʡ ʦʧʨʘʚʜʘʥʦ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

çʇʦʨʷʜʢʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠè ʦʥʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʘʥʘʪʦʨʠʷʭ ʠʣʠ ʚ ʧʨʦʬʠʣʴʥʦʤ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʠʣʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʃʌʂ, ʬʠʟʠʦʪʝʨʘʧʠʠ, ʨʝʬʣʝʢʩʦʪʝʨʘʧʠʠ, 

ʤʘʥʫʘʣʴʥʦʡ ʪʝʨʘʧʠʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʪʦʣʴʢʦ ʜʝʢʣʘʨʠʨʫʝʪʩʷ ʠ ʜʦʚʣʝʝʪ ʢʣʘʩʩʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʣʝʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂ ʩʣʦʚʫ, ʚʝʨʥʝʤʩʷ ʢ ʚʦʧʨʦʩʫ ʧʨʠʤʝʥʝʥʠʷ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʪʦʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʦʪʯʝʪʣʠʚʳʤʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʢʘʢ ʦʧʪʠʤʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ çʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʪʨʝʥʠʨʦʚʢʠè, ʨʘʩʰʠʨʷʶʱʠʤʠ ʜʠʘʧʘʟʦʥ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʨʝʘʢʮʠʡ - ʦʩʥʦʚʳ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʟʜʦʨʦʚʴʷ. ʂʩʪʘʪʠ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʩʘʥʘʪʦʨʥʳʝ ʧʦʜʭʦʜʳ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʪʘʢʞʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ, ʠ ʥʠʢʪʦ ʥʝ ʧʳʪʘʝʪʩʷ ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʪʴ ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʧʨʦʮʝʜʫʨʳ ʥʘ ʦʨʛʘʥʠʟʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʟʛʣʷʜʘ ʥʘ ʤʝʭʘʥʠʟʤ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ɺʦʧʨʦʩ ʞʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʤ ʚʳʜʝʣʝʥʠʠ ʤʝʭʘʥʠʟʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʤ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʨʝʰʘʪʴ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʦʙʱʠʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʜʦʨʦʚʴʷ, ʚ ʫʤʝʣʦʤ ʩʦʯʝʪʘʥʠʠ ʵʪʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ, ʠʤʝʶʱʠʤʠʩʷ ʚ ʜʨʫʛʠʭ ʬʘʢʪʦʨʘʭ, ʯʪʦ ʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʝʣʝʚʳʭ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʄʝʭʘʥʠʟʤʳ ʩʘʥʦʛʝʥʝʟʘ - ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʨʝʩʪʠʪʫʮʠʷ, ʢʦʤʧʝʥʩʘʮʠʷ, ʨʝʛʝʥʝʨʘʮʠʷ-ʨʝʧʘʨʘʮʠʷ ʦʧʪʠʤʘʣʴʥʦ 

ʚʢʣʶʯʘʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʠʤʝʥʥʦ 

ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʞʝʣʘʝʤʳʡ ʮʝʣʝʚʦʡ ʨʝʟʫʣʴʪʘʪ. ɺ ʵʪʦʤ ʩʫʪʴ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʤ ʵʪʘʧʝ. ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʩʘʥʦʛʝʥʝʟʘ ʠ ʬʠʟʠʦʣʦʛʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʫʪʴ ʢ ʫʧʨʘʚʣʝʥʠʶ ʟʜʦʨʦʚʴʝʤ ʚ ʮʝʣʦʤ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ.  

ɺʘʞʥʘ ʧʦʜʛʦʪʦʚʢʘ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʢʘʜʨʦʚ ʚ ʬʦʨʤʘʪʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ 

ʙʨʠʛʘʜʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʠ ʝʸ ʢʦʣʣʝʛʠʘʣʴʥʦʡ ʨʘʙʦʪʳ, ʚ ʧʣʘʥʝ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠʭ ʢʦʥʪʨʦʣʷ, ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʜʠʨʝʢʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. 

ʆʜʥʘʢʦ, ʢʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʧʦʢʘ ʝʱʸ ʦʪʩʫʪʩʪʚʫʝʪ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʘʷ ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʠ ʯʝʪʢʦ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʨʦʣʴ ʚʨʘʯʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʝʤʫ ʜʦʣʞʥʘ ʦʪʚʦʜʠʪʴʩʷ ʢʦʦʨʜʠʥʠʨʫʶʱʘʷ ʠ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦ-

ʤʝʪʦʜʠʯʝʩʢʘʷ ʨʦʣʴ ʚ ʩʦʩʪʘʚʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʙʨʠʛʘʜʳ. ʆʙʲʝʜʠʥʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʩʦʟʜʘʩʪ 

ʥʝʦʙʭʦʜʠʤʫʶ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ ʙʘʟʫ ʜʣʷ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, 
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ʩ ʫʯʝʪʦʤ ʪʠʧʘ ʫʯʨʝʞʜʝʥʠʷ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʧʨʦʬʠʣʷ. ʇʨʠ ʵʪʦʤ ʚʩʝʛʜʘ 

ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ çʭʦʟʷʠʥ ʧʦʣʦʞʝʥʠʷè ʥʝ ʚʨʘʯ, ʘ ʧʘʮʠʝʥʪ. ɺʨʘʯ ʜʦʣʞʝʥ ʣʠʰʴ ʥʘʧʨʘʚʠʪʴ ʩʠʣʫ ʚʦʣʠ ʧʘʮʠʝʥʪʘ 

ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʥʘ ʚʳʟʜʦʨʦʚʣʝʥʠʝ, ʘ ʯʣʝʥʦʚ ʝʛʦ ʩʝʤʴʠ ïʥʘ ʧʦʤʦʱʴ ʠ ʧʦʜʜʝʨʞʢʫ. 

ʋʩʧʝʭʠ ʄʈ ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʚʠʪʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʩʪʠʞʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ. ʈʘʟʨʘʙʦʪʢʘ çɻʝʥʝʪʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘè, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʤʝʜʠʮʠʥʳ ʚ ʧʨʘʢʪʠʢʝ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ - ʙʣʠʞʘʡʰʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʡ 

(ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ) ʠ ʧʨʝʜʠʢʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ. ʕʪʠ ʧʦʜʭʦʜʳ ʧʦʜʯʝʨʢʥʫʪʳ ʚ ʩʠʩʪʝʤʝ ʨʘʟʚʠʪʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʥʘʫʢʠ ʚ ʈ.ʌ. ʜʦ 2025 ʛ. ɹʘʟʠʩ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʤ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʧʨʠʥʮʠʧʘʭ, ʧʦʟʚʦʣʷʝʪ ʨʘʩʢʨʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʝʛʦ ʘʢʪʠʚʥʦʡ ʞʠʟʥʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʳʭ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʠʣʠ ʘʧʧʘʨʘʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. ɻʝʥʝʪʠʯʝʩʢʠʡ 

ʧʘʩʧʦʨʪ, ʦʪʨʘʞʘʶʱʠʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦ ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʩ ʧʦʟʠʮʠʠ ʬʠʟʠʦʛʝʥʝʪʠʢʠ - ʢʘʢ ʧʨʝʜʠʢʪʦʨ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʆʪʢʨʳʪʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ ʦʙʦʛʘʱʘʶʪ 

ʤʝʜʠʮʠʥʫ ʠ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʟʜʘʶʪ ʦʩʥʦʚʳ ʜʣʷ ʘʧʧʘʨʘʪʥʦʡ, 

ʧʨʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʬʠʟʠʦʪʝʨʘʧʠʠ. ɺʘʞʥʘ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʤʝʪʦʜʦʚ. ʇʨʦʬʝʩʩʦʨ ɻ.ʅ. ʇʦʥʦʤʘʨʝʥʢʦ ʨʝʟʢʦ, ʥʦ ʧʦ ʩʫʪʠ ʧʨʘʚʠʣʴʥʦ, ʥʘʟʳʚʘʝʪ ʚʨʘʯʝʚʘʥʠʝ ʙʝʟ 

ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ï ʰʘʨʣʘʪʘʥʩʪʚʦʤ [6]. 

ɹʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʘʧʧʘʨʘʪʦʚ, ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʫʶʱʠʭ ʥʠʟʢʠʝ ʵʥʝʨʛʠʠ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʛʨʘʚʠʪʘʮʠʠ, ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʤʝʪʦʜʦʚ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʥʮʠʧʘʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʝ ʩ ʯʘʩʪʦʪʦʡ ʧʫʣʴʩʘ ʠ 

ʜʳʭʘʥʠʷ, ʤʝʪʦʜʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʙʠʦʨʝʟʦʥʘʥʩʥʦʡ ʪʝʨʘʧʠʠ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤ 

ʤʝʪʝʦʘʜʘʧʪʘʮʠʠ ʠ ʤʝʪʝʦʧʨʦʬʠʣʘʢʪʠʢʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʠ ʉʇɸ-ʪʝʭʥʦʣʦʛʠʠ, ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʘʫʥ, 

ʪʝʨʤ, ʩʦʣʝʚʳʭ ʢʘʤʝʨ, ʤʝʪʦʜ ʵʥʜʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʘʥʪʠʩʪʨʝʩʩʦʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʪ.ʜ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠ ʩʦʯʝʪʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʧʦʪʝʥʮʠʨʫʶʱʠʭ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʣʝʯʝʙʥʦʝ ʜʝʡʩʪʚʠʝ, ʫʤʝʥʴʰʘʶʱʝʝ ʧʨʠʚʳʢʘʥʠʝ ʠ ʫʢʦʨʘʯʠʚʘʶʱʝʝ ʢʫʨʩ 

ʣʝʯʝʥʠʷ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʳ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʠʝ ʩʦʯʝʪʘʥʠʷ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʤʘʛʥʠʪʦʣʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ, 

ʚʘʢʫʫʤ-ʣʘʟʝʨʥʘʷ ʠ ʬʦʥʦʣʘʟʝʨʥʘʷ ʪʝʨʘʧʠʷ, ʬʦʪʦʤʘʛʥʠʪʦʪʝʨʘʧʠʷ, ʪʦʥʢʦʩʣʦʡʥʳʝ ʛʨʷʟʝʚʳʝ ʘʧʧʣʠʢʘʮʠʠ ʩ 

ʤʘʛʥʠʪʦʪʝʨʘʧʠʝʡ, ʤʘʛʥʠʪʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʚʦʣʥʦʚʘʷ ʪʝʨʘʧʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʘʟʦʚʦʟʜʫʰʥʳʭ ʩʠʩʪʝʤ, 

ʪʝʭʥʦʣʦʛʠʡ ʢʦʨʨʝʢʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʩʦʯʝʪʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʧʦʜʚʦʜʥʳʡ ʜʫʰ-ʤʘʩʩʘʞ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʩ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʦʧʪʠʯʝʩʢʦʛʦ ʠʣʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʤʘʛʥʠʪʦʛʠʜʨʦʪʝʨʘʧʠʷ ʠʣʠ 

çɸʢʚʘʤʘʛʥʠʪʦʪʝʨʘʧʠʷè (ɸʧʧʘʨʘʪʫʨʘ çɸʢʚʘʉʇʆʂè). ɺ ʪʝʭʥʦʣʦʛʠʷʭ ʵʪʠʭ ʚʠʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʘʣʠʟʫʝʪʩʷ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʡ ʩʧʦʩʦʙ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʢʦʨʨʝʢʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʟʘʱʠʪʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʥʘʨʫʰʝʥʥʦʡ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʦʨʛʘʥʠʟʤʘ. ʕʪʠ ʧʦʜʭʦʜʳ ʠ ʚʳʛʦʜʥʳ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ.  

ʇʨʠ ʪʘʢʦʤ ʦʙʠʣʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʦʣʴ ʚʨʘʯʘ - ʬʠʟʠʦʪʝʨʘʧʝʚʪʘ ʚ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ, ʚʳʙʦʨʝ ʨʝʞʠʤʦʚ ʣʝʯʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʨʝʘʙʠʣʠʪʘʮʠʠ. ɽʱʸ ʨʘʟ ʧʦʜʯʝʨʢʥʫ ʟʥʘʯʠʤʦʩʪʴ, ʠ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʠ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʥʘ 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʬʘʢʪʦʨʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʧʨʦʰʝʜʰʠʤ ʠʩʧʳʪʘʥʠʝ ʚʨʝʤʝʥʝʤ, ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʠʟʤʝʥʝʥʠʷ 

çʙʝʣʦʡ ʢʨʦʚʠè ʥʘ ʜʝʡʩʪʚʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʦʮʝʥʠʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʦʪ ʘʢʪʠʚʘʮʠʠ, 

ʪʨʝʥʠʨʦʚʢʠ ʜʦ ʩʪʨʝʩʩʘ (ʃ.ʀ. ɻʘʨʢʘʚʠ). ʅʝ ʧʦʪʝʨʷʣ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʠʪʤʘ ʩʝʨʜʮʘ (ʈ.ʄ. 

ɹʘʝʚʩʢʠʡ). ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ (ɹʆʉ), 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʝ, ʢʘʢ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʪʘʢ ʠ ʦʮʝʥʢʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʜʦʨʦʚʴʷ. ʋ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ, 

ʧʦʩʪʦʷʥʥʦ ʩʪʘʣʢʠʚʘʶʱʠʤʩʷ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʠʟʤʝʥʷʝʪʩʷ ʨʝʘʢʪʠʚʥʦʩʪʴ, ʪʨʝʙʫʶʱʘʷ ʧʝʨʝʩʤʦʪʨʘ ʫʢʦʨʝʥʠʚʰʠʭʩʷ ʜʦʛʤ ʠ ʧʨʠʥʮʠʧʦʚ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤ 

ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ çʜʦʟʘ-ʵʬʬʝʢʪè ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ 

ʩʘʥʘʪʦʨʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦ ʧʨʠʨʦʜʥʳʭ ʢʫʨʦʨʪʦʦʙʨʘʟʫʶʱʠʭ ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʙʘʣʴʥʝʦ-ʧʝʣʦʠʜʦʪʝʨʘʧʠʠ, ʢʣʠʤʘʪʦ-ʪʘʣʘʩʩʦ- ʣʘʥʜʰʘʬʪʦʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ 

ʪʝʨʘʧʠʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʘʤʘ ʢʦʥʮʝʧʮʠʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʨʘʟʚʠʚʘʣʘʩʴ ʠ ʚʳʰʣʘ ʠʟ ʥʝʜʨ ʬʠʟʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ. 

ʉʝʛʦʜʥʷ, ʩ ʫʯʝʪʦʤ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʩʪʦʷʱʠʭ ʟʘʜʘʯ, ʪʨʝʙʫʝʪʩʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʝ ʧʝʨʝʦʩʥʘʱʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʤʝʜʠʮʠʥʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʘʧʧʘʨʘʪʫʨʦʡ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʇʨʠ ʪʘʢʦʤ ʨʘʩʪʫʱʝʤ 

ʧʦʪʦʢʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʥʘʩʪʘʣʦ ʚʨʝʤʷ ʧʨʦʚʝʩʪʠ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʦʪʙʦʨ ʥʘʠʙʦʣʝʝ 
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ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʦʨʛʘʥʠʟʤʘ ʠ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ [7]. 

ɸʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʚʦʟʨʘʩʪʥʦʡ ʘʩʧʝʢʪ ʄʈ, ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʦʨʤʦʥʘʣʴʥʳʭ ʠ ʚʦʟʨʘʩʪʥʳʭ 

ʜʠʩʬʫʥʢʮʠʡ ʧʦʚʳʰʝʥʠʷ ʟʘʱʠʪʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʉʣʝʜʫʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʦʛʨʘʤʤʳ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʬʦʨʤʝ ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʧʨʦʛʨʘʤʤʳ ʘʥʪʠʵʡʜʞʠʥʛʘ (ʘʥʪʠʩʪʨʝʥʠʷ) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʝʜʠʥʳʡ ʧʨʦʮʝʩʩ ʩʦʭʨʘʥʝʥʠʷ, ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʙʦʩʪʨʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʦʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʠ ʘʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʊʘʢ, ʚ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʝʨʠʦʜʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʪʠʥʛʝʥʪʘ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ʫʜʘʣʦʩʴ ʫʚʝʣʠʯʠʪʴ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 15 ʣʝʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʘʰʝʡ ʞʠʟʥʠ, ʠʤʝʝʪʩʷ ʚʚʠʜʫ ʜʝʪʩʢʠʡ ʧʝʨʠʦʜ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʪʫʱʝʤ ʦʨʛʘʥʠʟʤʝ, ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʨʝʙʸʥʢʘ, ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ ʠ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʚ ʮʝʣʷʭ ʢʘʢ ʫʩʪʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʪʘʢ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʨʝʙʸʥʢʘ ʚ ʮʝʣʦʤ. ʇʦ ʥʘʰʝʡ ʩʪʘʪʠʩʪʠʢʝ ʚ ʦʙʱʠʭ ʩʘʥʘʪʦʨʠʷʭ ʜʝʪʠ ʩʦʩʪʘʚʣʷʶʪ 10% 

ʠ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʭʚʘʯʝʥʳ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ. 

ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚʦʧʨʦʩʳ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʩ ʜʝʪʩʢʠʤ 

ʮʝʨʝʙʨʘʣʴʥʳʤ ʧʘʨʘʣʠʯʦʤ ʧʦʩʣʝ ʢʣʝʪʦʯʥʦʡ ʪʝʨʘʧʠʠ ʥʘ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʤ ʵʪʘʧʝ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ 

ʧʩʠʭʦʤʦʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʩ ʧʦʤʦʱʴʶ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʪʨʝʥʘʞʝʨʦʚ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʫʥʢʮʠʡ ʢʦʥʝʯʥʦʩʪʝʡ (Handtutor,3d-tutor, FES-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ, ɹʆʉ-

ʪʨʝʥʠʥʛ), ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʢʦʩʪʶʤʦʚ çɸʜʝʣʠè, çʌʘʵʪʦʥè. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʜʝʪʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʘʢ ʫ ʚʟʨʦʩʣʳʭ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʤʝʪʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʘʧʧʘʨʘʪʦʚ ʩ ɹʆʉ: çCOBSè, çNIRVANAè, çContrexè ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʚʠʛʘʪʝʣʴʥʫʶ 

ʨʝʘʙʠʣʠʪʘʮʠʶ ʠ ʧʦʚʳʰʘʪʴ ʢʦʛʥʠʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʉʠʩʪʝʤʘ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ çNIRVANAè - 

ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʦ, ʫ ʜʝʪʝʡ ʩ ʧʘʪʦʣʦʛʠʝʡ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʜʞʝʪ 

- ʥʝʙʫʣʘʡʟʝʨʦʚ, ʛʘʣʦʪʝʨʘʧʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʦʩʮʠʣʣʷʮʠʷ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ çThe Vest 

Airway Clearanse Systemè.  

ʆʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʝ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʬʘʢʪʦʨʦʚ 

ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ ʥʘ ʦʨʛʘʥʠʟʤ ʧʨʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ, ʧʨʦʙʣʝʤʘ 

ʤʝʪʝʦʟʘʚʠʩʠʤʦʩʪʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʣʷ ʣʠʮ ʩ ʢʦʨʦʪʢʠʤʠ ʩʨʦʢʘʤʠ ʧʨʝʙʳʚʘʥʠʷ ʥʘ 

ʢʫʨʦʨʪʘʭ ʠ ʩʘʥʘʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʠʝ ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʳʭ ʩʨʦʢʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʚ 

ʙʣʠʞʘʡʰʠʝ ʠ ʦʪʜʘʣʸʥʥʳʝ ʩʘʥʘʪʦʨʠʠ.  

ʀ ʝʱʸ ʨʘʟ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ. ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʦʙʫʯʘʶʱʠʝ 

ʧʨʦʛʨʘʤʤʳ, ʨʘʙʦʪʘ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʘʪʪʝʩʪʘʮʠʠ ʠ ʘʢʢʨʝʜʠʪʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʝʡ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʨʘʩʪʸʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʦʚʣʘʜʝʥʠʠ ʚʨʘʯʘʤʠ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚʩʝʭ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʚ ʨʘʤʢʘʭ ʩʚʦʠʭ ʠ ʩʤʝʞʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʆ ʧʨʦʙʣʝʤʘʭ ʧʦʜʛʦʪʦʚʢʠ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʥʝʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʤʥʦʛʦ ʛʦʚʦʨʠʣʦʩʴ ʠ ʥʘ ʧʦʩʣʝʜʥʝʤ 15-ʤ ʂʦʥʛʨʝʩʩʝ, ʧʦʩʚʷʱʝʥʥʦʤ ʚʦʧʨʦʩʘʤ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ. ʅʘ ʵʪʦ ʝʱʸ ʙʦʣʝʝ 100 ʣʝʪ ʥʘʟʘʜ ʫʢʘʟʳʚʘʣ ɻ.ɸ. ɿʘʭʘʨʴʠʥ ʚ ʩʚʦʠʭ ʢʣʠʥʠʯʝʩʢʠʭ 

ʣʝʢʮʠʷʭ: çɼʦʣʞʥʦ ʪʨʝʙʦʚʘʪʴ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʚʨʘʯ ʟʥʘʣ, ʛʜʝ ʠ ʢʦʛʜʘ ʥʫʞʥʘ ʪʘ ʠʣʠ ʠʥʘʷ ʩʧʝʮʠʘʣʴʥʘʷ 

(ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ) ʪʝʨʘʧʠʷ ʪʘʢʞʝ ʭʦʨʦʰʦ, ʢʘʢ ʦʥ ʟʥʘʝʪ, ʛʜʝ ʠ ʢʦʛʜʘ ʥʫʞʥʦ, ʪʦ ʠʣʠ ʠʥʦʝ ʘʧʪʝʯʥʦʝ ʩʨʝʜʩʪʚʦè. 

ɻʦʚʦʨʷ ʦ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʦ ʝʸ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ, ʥʘ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʤ ʵʪʘʧʝ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʝʸ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʤʫ ʧʨʠʥʮʠʧʫ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ - 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʚʝʥʪʠʚʥʳʭ ʣʝʯʝʙʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɹʣʘʛʦʜʘʨʷ 

ʜʦʩʪʠʞʝʥʠʷʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʫʥʠʢʘʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ ʣʝʯʝʙʥʳʤ ʨʝʩʫʨʩʘʤ ʈʦʩʩʠʠ, 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʘʷ ʧʦʤʦʱʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ. ɼʦʢʘʟʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ 

ʜʦʩʪʠʛʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ 1:8. ʅʘ ʢʘʞʜʳʡ ʚʣʦʞʝʥʥʳʡ ʨʫʙʣʴ, ʧʨʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ ʦʪ 10 ʜʦ 20 %. ɽʩʪʴ ʜʘʥʥʳʝ, ʯʪʦ ʟʘʪʨʘʪʳ ʦʢʫʧʘʶʪʩʷ ʧʨʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʚ 7-

ʢʨʘʪʥʦʤ ʨʘʟʤʝʨʝ, ʘ ʧʨʠ ʮʝʨʝʙʨʘʣʴʥʦʤ ʠʥʩʫʣʴʪʝ - ʚ 10-ʪʠ ʢʨʘʪʥʦʤ ʧʦ ʟʘʪʨʘʯʝʥʥʳʤ ʠ ʩʵʢʦʥʦʤʣʝʥʥʳʤ ʩʨʝʜʩʪʚʘʤ. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʫʶ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʥʠʟʠʪʴ ʠʥʚʘʣʠʜʠʟʘʮʠʶ ʫ ʣʠʮ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʪʨʘʚʤ, ʦʩʪʨʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʧʝʨʘʮʠʡ, - 

ʦʪ 2 ʜʦ 6 ʨʘʟ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʶʤʠʨʫʷ ʩʢʘʟʘʥʥʦʝ, ʭʦʪʝʣʦʩʴ ʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʦʩʥʦʚʝ ʩʜʝʣʘʝʪ ʤʝʜʠʮʠʥʩʢʠʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚʦʦʙʱʝ, ʠ ʥʘ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʤ ʵʪʘʧʝ ʚ ʯʘʩʪʥʦʩʪʠ, ʙʦʣʝʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤʠ, ʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤʠ. ʕʪʦ ʨʝʰʝʥʠʝ 



 
10 

 
 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʚʦʧʨʦʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʵʪʘʧʦʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʡ, 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʡ (ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ) ʧʨʦʛʨʘʤʤʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʵʢʩʧʨʝʩʩ-ʢʦʥʪʨʦʣʷ, ʚʩʝʭ ʵʪʘʧʦʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛ ʞʠʟʥʝʥʥʦ-ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʚʩʝʡ ʩʠʩʪʝʤʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩ ʨʘʟʨʘʙʦʪʢʦʡ 

ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠ ʦʮʝʥʦʢ ʘʜʝʢʚʘʪʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʤ ʵʪʘʧʝ. ʂʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʦʪʙʦʨ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʦʮʝʥʢʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʦʨʛʘʥʠʟʤʘ; cʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʙʘʟʳ, ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦʢʘʟʘʥʠʡ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʩʭʝʤ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʨʠ ʫʢʦʨʦʯʝʥʥʳʭ ʩʨʦʢʘʭ ʣʝʯʝʥʠʷ; ʚʥʝʜʨʝʥʠʝ ʚ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʘʥʥʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ 

ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʪʴ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʧʦʞʠʟʥʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ; ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʠʪʠʚʥʦʛʦ ʥʘʩʪʨʦʷ ʤʦʪʠʚʘʮʠʠ 

ʚ ʚʳʧʦʣʥʝʥʠʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ; ʧʦʜʛʦʪʦʚʢʘ ʤʝʜʠʮʠʥʩʢʠʭ ʢʘʜʨʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʤʝʜʠʮʠʥʩʢʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʘʧʥʦʛʦ ʣʝʯʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ. 
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ʨʦʣʴ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ, ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʳʭ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ, ʤʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʥʘ ʢʫʨʦʨʪʝ, ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʤʦʜʝʨʥʠʟʘʮʠʠ ʟʝʣʝʥʦʡ ʘʨʭʠʪʝʢʪʦʥʠʢʠ 

ʬʝʜʝʨʘʣʴʥʳʭ ʢʫʨʦʨʪʦʚ ʂʘʚʢʘʟʩʢʠʭ ʄʠʥʝʨʘʣʴʥʳʭ ɺʦʜ (ʂʄɺ) ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʫʨʦʨʪʥʳʭ ʧʘʨʢʦʚ, 

ʣʝʩʦʧʘʨʢʦʚ, ʪʝʨʨʠʪʦʨʠʡ ʢʫʨʦʨʪʥʳʭ ʟʦʥ ʠ ʩʘʥʘʪʦʨʠʝʚ, ʛʦʨʦʜʩʢʠʭ ʩʝʣʠʪʝʙʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʦʥ. ɻʣʦʙʘʣʴʥʘʷ 

ʫʨʙʘʥʠʟʘʮʠʷ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʟʝʣʝʥʝʥʠʷ (ʚʳʨʫʙʢʘ ʜʝʨʝʚʴʝʚ ʠʟ-ʟʘ ʫʧʣʦʪʥʝʥʠʷ 

ʟʘʩʪʨʦʡʢʠ, ʙʦʣʝʟʥʠ ʠ ʫʩʳʭʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ), ʧʨʦʮʝʩʩʘʭ ʧʨʠʨʦʜʥʦʡ ʩʫʢʮʝʩʩʠʠ ʜʨʝʚʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʢʫʨʦʨʪʘʤ ʣʝʩʘʭ [11, 15, 16]. ɺ ʨʝʛʠʦʥʝ ʂʄɺ ʫʩʪʘʥʦʚʣʝʥ ʤʥʦʛʦʣʝʪʥʠʡ 

ʢʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ, ʟʘʱʠʪʥʳʭ ʩʚʦʡʩʪʚ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʣʦʱʘʜʢʘʭ ʣʝʩʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʥʘʜʣʝʞʠʪ ʜʫʙʨʘʚʘʤ [17].  

ɼʫʙʳ ʚ ʨʝʛʠʦʥʝ ʂʄɺ ʷʚʣʷʶʪʩʷ ʘʙʦʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʚʳʩʦʢʠʤʠ ʩʨʝʜʦʟʘʱʠʪʥʳʤʠ ʠ 

ʩʨʝʜʦʬʦʨʤʠʨʫʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ [8]. ʇʦ ʜʘʥʥʳʤ ɸ.ʇ. ʂʘʟʘʥʢʠʥʘ [6] ʜʝʚʩʪʚʝʥʥʳʝ ʣʝʩʘ ʨʝʛʠʦʥʘ ʂʄɺ ʥʘ 60 % 

ʩʦʩʪʦʷʣʠ ʠʟ ʜʫʙʘ, ʥʘ 30 % ʠʟ ʛʨʘʙʘ ʠ ʪʦʣʴʢʦ ʥʘ 10 % ʠʟ ʷʩʝʥʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʦʨʤʫʣʘ ʩʦʩʪʘʚʘ ʣʝʩʦʚ ʨʝʛʠʦʥʘ, 

ʠʟʤʝʥʝʥʥʘʷ ʯʝʣʦʚʝʢʦʤ: 5ʗʦ3ɻ2ɼ, ʧʦ ʢʦʪʦʨʦʡ ʜʦʣʷ ʜʫʙʦʚʳʭ ʣʝʩʦʚ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 20 %, ʘ ʷʩʝʥʷ, ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ 

ʜʦʣʠ ʛʨʘʙʘ, ʚʦʟʨʦʩʣʘ ʜʦ 50 %. ɼʫʙʦʚʳʝ ʣʝʩʘ ʂʄɺ ʣʠʜʠʨʫʶʪ ʧʦ ʛʘʤʤʝ ʞʠʚʦʧʠʩʥʳʭ ʚʠʜʦʚ ʚ ʜʨʝʚʝʩʥʦʤ ʧʦʣʦʛʝ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʦʝ ʵʩʪʝʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʧʨʠʙʣʠʞʝʥʥʳʭ ʧʦ ʤʝʩʪʥʦʩʪʠ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ɼʫʙʨʘʚʳ 

ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʣʝʩʥʳʤʠ ʬʦʨʤʘʮʠʷʤʠ. ʂ ʧʨʠʤʝʨʫ, 

ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʥʦʩʪʴ ʜʫʙʦʚʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʚʜʚʦʝ ʚʳʰʝ ʷʩʝʥʝʚʦʛʦ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʤ ʟʘʧʘʩʝ ʟʝʣʝʥʦʡ 

ʬʠʪʦʤʘʩʩʳ [18]. ʅʘ ʣʠʩʪʴʷʭ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʧʠʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʷʜʦʤ ʜʨʫʛʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ [27], ʯʪʦ ʚʳʜʚʠʛʘʝʪ ʜʫʙʳ ʚ ʨʘʟʨʷʜ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʨʦʜ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʘʨʢʦʚ ʠ ʣʝʩʦʧʘʨʢʦʚ ʢʫʨʦʨʪʦʚ ʂʄɺ. 

ʎʝʣʴ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʫʙʨʘʚ ʠ ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʫʙʘ 

ʚ ʦʟʝʣʝʥʝʥʠʠ ʧʘʨʢʦʚ ʠ ʣʝʩʦʧʘʨʢʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʢʣʠʤʘʪʦʣʘʥʜʰʘʬʪʦʪʝʨʘʧʠʠ ʥʘ ʢʫʨʦʨʪʘʭ 

ʂʄɺ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʫʙʨʘʚʳ ʠ ʜʨʫʛʠʝ ʥʘʩʘʞʜʝʥʠʷ ʨʝʛʠʦʥʘ ʂʄɺ.  

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʧʦʩʪʦʷʥʥʳʝ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʟʘʢʣʘʜʳʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ 

ʦʪʨʘʩʣʝʚʦʛʦ ʩʪʘʥʜʘʨʪʘ [13]. ɺ ʧʨʝʜʝʣʘʭ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʧʨʦʠʟʚʦʜʠʣʠ ʦʧʠʩʘʥʠʝ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʧʦ 

ʵʣʝʤʝʥʪʘʤ: ʜʨʝʚʦʩʪʦʡ, ʧʦʜʣʝʩʦʢ, ʧʦʜʨʦʩʪ, ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ. ʊʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʨʝʚʦʩʪʦʷ ʧʦʣʫʯʘʣʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʫʶʱʝʡ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʧʨʝʜʝʣʷʣʠ: 

ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ, ʩʦʩʪʘʚ ʜʨʝʚʦʩʪʦʷ, ʷʨʫʩʥʦʩʪʴ, ʚʦʟʨʘʩʪ, ʩʨʝʜʥʠʝ ʚʳʩʦʪʫ ʠ ʜʠʘʤʝʪʨ, ʙʦʥʠʪʝʪ, ʜʨʝʚʝʩʥʳʡ ʟʘʧʘʩ, 

ʧʦʣʥʦʪʫ, ʢʨʫʪʠʟʥʫ ʠ ʵʢʩʧʦʟʠʮʠʶ ʩʢʣʦʥʘ, ʚʳʩʦʪʫ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʠ ʜʨ. ʇʨʠ ʛʣʘʟʦʤʝʨʥʦʤ 

ʦʧʠʩʘʥʠʠ ʧʦʜʣʝʩʢʘ ʦʧʨʝʜʝʣʷʣʠ ʝʛʦ ʩʦʩʪʘʚ, ʚʳʩʦʪʫ ʠ ʩʦʤʢʥʫʪʦʩʪʴ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʫʯʠʪʳʚʘʣʠ: 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʦʙʠʣʠʝ ʧʦ ʚʠʜʘʤ, ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ [26]. ʂʦʥʪʫʨʳ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ ʠ ʛʨʘʥʠʮʳ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʥʘʚʠʛʘʪʦʨʘ 

Garmin GPSMAP 62s.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʪʦʥʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʪʢʨʳʪʳʝ ʯʘʰʢʠ ʇʝʪʨʠ ʩ ʚʳʩʝʷʥʥʳʤ ʥʘ 

ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ ʟʘʜʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ Staphylococcus aureus 209ʨ ʚʳʩʪʘʚʣʷʣʠ ʥʘ 

ʰʪʘʪʠʚʘʭ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ ʧʦʜ ʧʦʣʦʛʦʤ ʠʟʫʯʘʝʤʦʛʦ ʥʘʩʘʞʜʝʥʠʷ. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʫʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʌʠʪʦʥʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʚ % 

ʫʛʥʝʪʝʥʠʷ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ [19]. 

ʄʥʦʛʦʣʝʪʥʷʷ ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʷ ʙʠʦʢʣʠʤʘʪʘ ʚ ʨʘʡʦʥʝ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʇʇʇ 1-84 (1-14) ʠ ʇʇʇ 9-

04 (2-14) ʠʩʩʣʝʜʦʚʘʣʠ ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʇʷʪʠʛʦʨʩʢʦʡ ʠ ɾʝʣʝʟʥʦʚʦʜʩʢʦʡ ʢʫʨʦʨʪʥʳʭ 

ʩʪʘʥʮʠʷʭ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʟʦʥʥʳʭ ʤʘʨʰʨʫʪʥʳʭ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ (ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʚʣʘʞʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ, ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ, ʠʦʥʠʟʘʮʠʠ ʚʦʟʜʫʭʘ, ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʨʷʜʘ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʫʨʦʚʥʝ ʧʦʯʚʳ ʠ ʚʳʩʦʪʝ 1,5 ʤ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʪʠʧʠʟʘʮʠʡ, ʧʨʠʥʷʪʳʭ ʚ ʢʫʨʦʨʪʦʣʦʛʠʠ [8]. 

ʇʦʣʫʯʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ [2, 5]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʃʝʩʘ ʨʝʛʠʦʥʘ ʂʄɺ ʠʤʝʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ. ʆʩʥʦʚʥʳʝ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʨʝʛʠʦʥʘ: ʙʝʨʝʟʘ (22,1%), ʜʫʙ (20,9%), ʷʩʝʥʴ (15,0%), ʛʨʘʙ (13,7%), ʩʦʩʥʘ (12,1%), ʙʫʢ 

(4,8%), ʦʣʴʭʘ ʩʝʨʘʷ (2,7%), ʢʣʝʥ (1,7%) ʠ ʜʨʫʛʠʝ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʤʝʥʝʝ 1% (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1- ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʝʩʦʚ ʨʝʛʠʦʥʘ ʂʄɺ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʨʦʜʘʤ ʠ ʛʨʫʧʧʘʤ ʚʦʟʨʘʩʪʘ 

 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʜʨʝʚʝʩʥʳʝ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʧʦʨʦʜʳ 

ʇʦʢʨʳʪʳʝ ʣʝʩʦʤ ʟʝʤʣʠ, ʛʘ 

ɺʩʝʛʦ ɺ ʪʦʤ ʯʠʩʣʝ ʧʦ ʛʨʫʧʧʘʤ ʚʦʟʨʘʩʪʘ 

ʤʦʣʦʜʥʷʢʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʇʨʠʩʧʝ-

ʚʘʶʱʠʝ 

ʉʧʝʣʳʝ ʠ 

ʧʝʨʝʩʪʦʡʥʳʝ (ʇʈ) 

I ʢʣ II ʢʣ. ɺʩʝʛʦ ɺʢʣ. ʚ 

ʨʘʩʯʝʪ 

ɺʩʝʛʦ ɺ ʪʯ ʇʈ 

1. ʆʩʥʦʚʥʳʝ ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ 

mailto:binadmin@binran.ru
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ʍʚʦʡʥʳʝ:         

ʉʦʩʥʘ 4156 1197 2926 33     

ʃʠʩʪʚʝʥʥʠʮʘ 11 9 2      

ɽʣʴ 1 1 2      

ʀʪʦʛʦ ʭʚʦʡʥʳʭ 4168 1207 2928 33     

II.ʊʚʝʨʜʦʣʠʩʪʚʝʥʥʳʝ: 

ɼʫʙ ʚʳʩʦʢʩʪʚʦʣʴʥ. 651 79 478 94 14    

ɼʫʙ ʥʠʟʢʦʩʪʚʦʣʴʥ. 6545  20 5679 4544 304 542 278 

ɹʫʢ 1633 1 10 1281 47 189 152  

ɻʨʘʙ 4700   4030 2906 160 510 334 

ʗʩʝʥʴ 5462 65 203 3254 1456 415 1225 837 

ʂʣʝʥ 572 4 19 517 51 7 25 12 

ɺʷʟ ʠ ʜʨ. ʠʣʴʤʦʚʳʝ 270  1 267 231 2   

ɸʢʘʮʠʷ ʙʝʣʘʷ 229 3 66 122 54 15 23  

ʀʪʦʛʦ 

ʪʚʝʨʜʦʣʠʩʪʚʝʥʥʳʭ 

 

19762 

 

152 

 

797 

 

15244 

 

9303 

 

1092 

 

2477 

 

146 

III. ʄʷʛʢʦʣʠʩʪʚʝʥʥʳʝ 

ɹʝʨʝʟʘ 7609 162 307 6322 3550 623 195  

ʆʩʠʥʘ 227  18 181 27 26 2 1 

ʆʣʴʭʘ ʩʝʨʘʷ 929 8 20 781 210 101 19  

ʆʣʴʭʘ ʯʝʨʥʘʷ 6   5 5  1  

ʃʠʧʘ 24 19  4   1 1 

ʊʦʧʦʣʴ 263 7 14 115 64 48 79 58 

ʀʚʳ ʜʨʝʚʦʚʠʜʥʳʝ 133 2 7 25 10 2 97 62 

ʀʪʦʛʦ  

ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ 

 

9191 

 

198 

 

366 

 

7433 

 

3866 

 

800 

 

394 

 

122 

ɺʩʝʛʦ ʧʦ I ʨʘʟʜʝʣʫ 33121 1557 4091 22710 13169 1892 2872 1583 

II. ʇʨʦʯʠʝ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ  

923 

 

40 

 

729 

 

100 

 

30 

 

49 

 

5 

 

 

III. ʂʫʩʪʘʨʥʠʢʠ 326 31 13 122 56 33 127 121 

ɺʩʝʛʦ ʧʦ I,II , III  ʨʘʟʜʝʣʘʤ 34370 1628 4833 22932 13255 1974 3004 1704 

 

ɺ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʣʝʩʥʠʯʝʩʪʚ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʨʦʜ ʤʝʥʷʝʪʩʷ ʩ ʟʘʢʦʥʦʤʝʨʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʶʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʣʠ ʙʝʨʝʟʳ ʠ ʩʦʩʥʳ, ʘ ʚ ʩʝʚʝʨʥʦʤ ï ʷʩʝʥʷ, ʛʨʘʙʘ ʠ ʜʫʙʘ. ɹʝʨʝʟʦʚʳʝ ʠ ʩʦʩʥʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʢʫʣʴʪʫʨʘʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʚ ʟʦʥʝ ʧʠʪʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʢʨʫʛ 

ʂʠʩʣʦʚʦʜʩʢʘ. ʆʩʥʦʚʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʢʫʨʦʨʪʥʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ʂʄɺ ʟʘʥʠʤʘʶʪ ʜʫʙʨʘʚʳ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʜʦʣʝʡ 

ʫʯʘʩʪʠʷ ʜʫʙʘ. ɼʫʙʨʘʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʨʦʩʣʝʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʠ ʩʢʘʣʴʥʦʛʦ 

(91% ʦʪ ʚʩʝʭ ʜʫʙʨʘʚ), ʩ ʫʯʘʩʪʠʝʤ ʚ ʩʦʩʪʘʚʝ ʷʩʝʥʷ, ʛʨʘʙʘ, ʢʣʝʥʦʚ, ʚʦʟʥʠʢʰʠʭ ʧʦʩʣʝ ʥʝʦʜʥʦʢʨʘʪʥʳʭ ʚ ʧʨʦʰʣʦʤ 

ʨʫʙʦʢ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʨʦʩʣʝʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʩʥʠʞʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʤʝʥʥʳʤʠ (ʧʦ ʜʘʥʥʳʤ 

ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ) ʥʘ 0,6 ï 1,2 ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ ʧʨʠ ʙʦʣʝʝ ʢʦʨʦʪʢʦʤ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ. 

ʇʦʢʘʟʘʪʝʣʴʥʳʤ ʜʣʷ ʨʝʛʠʦʥʘ ʂʄɺ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚ ʜʫʙʦʚʳʭ ʣʝʩʦʚ ɾʝʣʝʟʥʦʚʦʜʩʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ ɹʝʰʪʘʫʛʦʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, ʛʜʝ ʧʣʦʱʘʜʴ ʣʝʩʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʫʙʘ ʩʦʩʪʘʚʣʷʝʪ 21% (ʪʘʙʣ. 2, ʨʠʩ. 

1). ʆʜʥʘʢʦ ʦʥʠ ʚʝʩʴʤʘ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ ʩʪʝʧʝʥʠ ʫʯʘʩʪʠʷ ʜʫʙʘ ʚ ʩʦʩʪʘʚʝ ʥʘʩʘʞʜʝʥʠʡ. ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʜʫʙʨʘʚ 

(64 %) ʝʩʪʝʩʪʚʝʥʥʦʛʦ, ʚ ʦʩʥʦʚʥʦʤ ʧʦʨʦʩʣʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʪ ʣʝʩʘ ʩ ʫʯʘʩʪʠʝʤ ʜʫʙʘ ʦʪ 1 ʜʦ 4 ʝʜʠʥʠʮ 

ʩʦʩʪʘʚʘ. ʉʦʠʟʤʝʨʠʤʳʡ ʧʨʦʮʝʥʪ ʩʦʩʪʘʚʣʷʶʪ ʜʨʝʚʦʩʪʦʠ ʩ ʫʯʘʩʪʠʝʤ ʜʫʙʘ ʚ ʩʦʩʪʘʚʝ ʥʘʩʘʞʜʝʥʠʷ ʚ ʦʙʲʝʤʝ 15 % ʠ 

ʣʝʩʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʫʙʘ ʚ ʩʦʩʪʘʚʝ ʥʘʩʘʞʜʝʥʠʡ ï 21 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʧʣʦʱʘʜʴ ʜʫʙʦʚʳʭ ʢʫʣʴʪʫʨ 

ʚ ʣʝʩʘʭ ʣʝʩʥʠʯʝʩʪʚʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 7 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʜʫʙʨʘʚ. ʉ ʫʯʝʪʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʧʣʦʱʘʜʴ ʣʝʩʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʜʫʙʘ ʧʦ ʠʪʦʛʘʤ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ 1997 ʛʦʜʘ 

ʩʦʩʪʘʚʣʷʝʪ 22 %.  

ʊʘʙʣʠʮʘ 2 - ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʫʙʨʘʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɾʝʣʝʟʥʦʚʦʜʩʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɹʝʰʪʘʫʛʦʨʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ ʨʝʛʠʦʥʘ ʂʄɺ 

ʌʦʨʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʜʫʙʨʘʚ 

ɽʩʪʝʩʪʚʝʥʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʂʫʣʴʪʫʨʳ ɺʩʝʛʦ 

ɽʜʠʥʠʯʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ 312,2 48,7 360,9 

ʇʨʠʩʫʪʩʪʚʠʝ ʦʪ 1 ʜʦ 4 ʝʜʠʥʠʮ ʩʦʩʪʘʚʘ 1338,0 41,5 1379,5 

ʇʨʝʦʙʣʘʜʘʥʠʝ: 5 ʠ ʙʦʣʝʝ ʝʜ.ʩʦʩʪʘʚʘ 436,2 63,7 499,9 

ʀʪʦʛʦ 2086,4 153,9 2240,3 

 

ɿʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʣʝʩʘ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʦʜʦʦʭʨʘʥʥʳʭ, ʚʦʜʦʨʝʛʫʣʠʨʫʶʱʠʭ, ʧʦʯʚʦʟʘʱʠʪʥʳʭ (ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʭ), ʢʣʠʤʘʪʦʨʝʛʫʣʠʨʫʶʱʠʭ 

ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʣʝʩʘ [7]. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʣʝʩʘ ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʩʪʦʚʝʨʥʦʡ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʧʘʩʦʤ ʜʨʝʚʦʩʪʦʷ ʠ ʝʛʦ ʧʦʣʥʦʪʦʡ [4, 

14, 24, 25]. 

ɺʝʣʠʯʠʥʘ ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʘʩʘ ʚ ʜʫʙʨʘʚʘʭ ʨʝʛʠʦʥʘ ʂʄɺ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʨʝʚʦʩʪʦʷ. ɼʨʝʚʝʩʥʳʡ ʟʘʧʘʩ ʧʦʨʦʩʣʝʚʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ (ʄʘʰʫʢʩʢʦʝ ʫʯʘʩʪʢʦʚʦʝ 

ʣʝʩʥʠʯʝʩʪʚʦ, ʢʚ. 2 ʚʳʜ. 18) 77 ʣʝʪ ʩʦʩʪʘʚʘ 8ɼ1ʗʦ1ɻ ʩʦʩʪʘʚʣʷʝʪ 109,5 ʤ3/ʛʘ, ʯʪʦ ʚ 3,3 ʨʘʟʘ ʤʝʥʴʰʝ ʜʨʝʚʝʩʥʦʛʦ 

ʟʘʧʘʩʘ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʩʝʤʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 70 ʣʝʪ ʩʦʩʪʘʚʘ 9ɼʯ1ʗ+ʂʧ ʝʜ. ɺʟ, ɹʷʨ (360,1 ʤ3 /ʛʘ), ʨʘʩʪʫʱʝʛʦ 

ʨʷʜʦʤ ʚ ʪʝʭ ʞʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (ʉ1) [20].  

ʅʘʢʦʧʣʝʥʠʝ ʜʨʝʚʝʩʥʦʛʦ ʟʘʧʘʩʘ ʠ ʚʩʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʘʩʩʳ ʜʫʙʨʘʚʳ ʟʘʚʠʩʠʪ ʦʪ ʝʸ ʚʦʟʨʘʩʪʘ (ʨʠʩ. 2).  

 

 

ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʫʙʨʘʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɾʝʣʝʟʥʦʚʦʜʩʢʦʛʦ 

ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɹʝʰʪʘʫʛʦʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʨʝʛʠʦʥʘ ʂʄɺ. 

 

ʈʠʩ.2. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʚ ʷʩʝʥʝ-ʩʥʳʪʝʚʦ-ʦʩʦʢʦʚʦʡ ʜʫʙʨʘʚʝ  

ʚ ʜʨʝʚʦʩʪʦʷʭ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʢʛ/ʛʘ ʚ ʛʦʜ) (ʧʦ ʜʘʥʥʳʤ ɸ.ɸ. ʄʦʣʯʘʥʦʚʘ, 1975). 

 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʜʨʝʚʝʩʠʥʳ ʠ ʚʩʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʤʘʩʩʳ ʜʫʙʨʘʚʳ, ʚʢʣʶʯʘʷ ʥʝʜʨʝʚʝʩʥʫʶ 

ʨʘʩʪʠʪʝʣʴʥʫʶ ʤʘʩʩʫ (ʣʠʩʪʚʘ, ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ, ʛʨʠʙʳ, ʞʝʣʫʜʠ), ʧʦʟʚʦʥʦʯʥʳʭ (ʢʦʧʳʪʥʳʝ, ʧʪʠʮʳ, ʙʝʣʢʠ, 

ʤʳʰʝʚʠʜʥʳʝ ʛʨʳʟʫʥʳ) ʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (ʥʘʩʝʢʦʤʳʝ, ʧʦʯʚʝʥʥʘʷ ʬʘʫʥʘ) ʞʠʚʦʪʥʳʭ, ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪʥʦʡ 

ʧʝʨʠʦʜ 41-80 ʣʝʪ [9]. ɼʫʙʨʘʚʳ ʨʝʛʠʦʥʘ ʂʄɺ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʝʪ 

75 ʣʝʪ, ʚʭʦʜʷʪ ʚ ʵʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʧʨʦʤʝʞʫʪʦʢ.  

ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʜʨʝʚʦʩʪʦʷ, ʷʚʣʷʝʪʩʷ ʦʙʲʝʤʥʳʡ ʚʝʩ 

ʝʛʦ ʜʨʝʚʝʩʠʥʳ. ɼʨʝʚʝʩʥʳʡ ʟʘʧʘʩ ʣʝʩʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʝʣʠʢ, ʥʦ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ 

ʟʘʧʘʩ ʜʝʧʦʥʠʨʦʚʘʥʥʦʛʦ ʠʤ ʫʛʣʝʨʦʜʘ ʙʫʜʝʪ ʥʠʟʦʢ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʠʟ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʦʙʲʝʤʥʳʡ ʚʝʩ 

ʜʨʝʚʝʩʠʥʳ ʠʤʝʶʪ ʙʫʢ ʠ ʜʫʙ (0,70 ʠ 0, 68 ʪ/ʤ3), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʯʠʪʳʚʘʷ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʫʢʘ ʚ 

ʨʝʛʠʦʥʝ ʂʄɺ (ʚ 4,4 ʨʘʟʘ ʤʝʥʴʰʝ ʜʫʙʘ) ʝʛʦ ʚʢʣʘʜ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʣʝʩʦʚ ʨʝʛʠʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʫʙʦʤ 

ʥʝʟʥʘʯʠʪʝʣʝʥ. ʆʙʲʝʤʥʳʡ ʚʝʩ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ, ʣʝʩʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ ʨʝʛʠʦʥʘ, ʩʦʩʪʘʚʣʷʝʪ 0,52-0,55 ʪ/ʤ3, ʝʣʠ 

ï 0, 43-0,50 [1].  

ʇʦʛʣʦʱʝʥʠʝ ʣʝʩʦʤ ʫʛʣʝʢʠʩʣʦʪʳ ʠ ʚʳʜʝʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʤ ʧʨʦʮʝʩʩʦʤ. ʇʦ 

Brunig (1971) ʜʫʙ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʜʨʫʛʠʝ ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʧʦ ʦʙʦʠʤ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ [7] 

(ʪʘʙʣ. 3). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤʠ ʜʘʥʥʳʤʠ ʨʦʣʴ ʜʫʙʨʘʚ ʨʝʛʠʦʥʘ ʂʄɺ ʚ ʜʝʧʦʥʠʨʦʚʘʥʠʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʫʛʣʝʨʦʜʘ ʠ 

ʚʳʜʝʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʫ ʢʠʩʣʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʝʡ. 
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ʊʘʙʣʠʮʘ 3-ʇʦʛʣʦʱʝʥʠʝ ʫʛʣʝʢʠʩʣʦʪʳ ʠ ʚʳʜʝʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʥʘ 1 ʤ3 ʜʨʝʚʝʩʠʥʳ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ 

ʇʦʨʦʜʘ ʇʦʛʣʦʱʝʥʠʝ ʫʛʣʝʢʠʩʣʦʪʳ, ʢʛ ɺʳʜʝʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ, ʢʛ 

ʉʦʩʥʘ 750 540 

ɽʣʴ 700 500 

ɼʫʙ 1150 830 

ɹʝʨʝʟʘ 1000 725 

ʆʩʠʥʘ 800 575 

ʇʨʠʤʝʯʘʥʠʝ: ʜʘʥʥʳʝ Brunig (1971). 

ʇʦʢʘʟʘʪʝʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʬʦʥʜʘ ʪʝʭ ʠʣʠ ʠʥʳʭ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʚʳʨʘʞʘʝʪʩʷ ʦʙʱʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ ʥʘ 1 ʛʘ, ʢʦʪʦʨʦʝ ʩʣʘʛʘʝʪʩʷ ʠʟ ʯʠʩʣʘ ʚʠʜʦʚ ʚ ʜʨʝʚʦʩʪʦʝ, ʧʦʜʣʝʩʢʝ ʠ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ [12, 23].  

ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʦʩʥʦʚʥʳʤ 

ʣʝʩʥʳʤ ʬʦʨʤʘʮʠʷʤ ʨʝʛʠʦʥʘ ʂʄɺ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʰʪʘʫʛʦʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ [24] (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 4 - ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝʩʥʳʭ ʬʦʨʤʘʮʠʡ ʨʝʛʠʦʥʘ ʂʄɺ 

ʃʝʩʥʳʝ ʬʦʨʤʘʮʠʠ ʇʨʦʙʥʘʷ ʧʣʦʱʘʜʴ ʏʠʩʣʦ ʚʠʜʦʚ ʥʘ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʰʪ/ʛʘ ʏʠʩʣʦ ʚʠʜʦʚ ʚ 

ʥʘʩʘʞʜʝʥʠʠ, 

ʰʪ. /ʛʘ ʜʨʝʚʦʩʪʦʡ  ʧʦʜʣʝʩʦʢ ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ 

ɼʫʙʦʚʘʷ 1-01 6 4 15 25 

ʗʩʝʥʝʚʘʷ 3-99 5 5 14 24 

ɻʨʘʙʦʚʘʷ 4-00 5 4 12 21 

ɹʫʢʦʚʘʷ 2-96 3 2 5 10 

 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʘʠʙʦʣʴʰʠʤ ʚʠʜʦʚʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʙʣʘʜʘʝʪ ʜʫʙʦʚʘʷ ʣʝʩʥʘʷ ʬʦʨʤʘʮʠʷ 

ï 25 ʚʠʜʦʚ ʥʘ 1 ʛʘ. ʅʘʠʙʦʣʴʰʝʡ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠʟ 12 ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʟʝʣʝʥʝʥʠʠ, ʦʙʣʘʜʘʶʪ ʚʷʟ ʧʝʨʠʩʪʦʚʝʪʚʠʩʪʳʡ ʠ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ. ʂʦʣʠʯʝʩʪʚʦ ʧʳʣʠ, ʦʩʘʞʜʘʝʤʦʡ 

1 ʤ2 ʣʠʩʪʚʳ ʚʷʟʘ - 3,0 ʛ, ʜʫʙʘ ï 2,94 ʛ [10]. ʅʘ ʣʠʩʪʴʷʭ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʧʠʬʠʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʷʜʦʤ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʯʝʨʝʤʫʭʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ 

[3]. ʉʧʦʩʦʙʥʦʩʪʴ ʜʫʙʘ ʧʦʜʘʚʣʷʪʴ ʵʧʠʬʠʪʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʬʠʪʦʥʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [19].  

ʊʘʙʣʠʮʘ 5 - ʌʠʪʦʥʮʠʜʥʳʡ ʬʦʥ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ɹʝʰʪʘʫʛʦʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʨʝʛʠʦʥʘ ʂʄɺ 

ʇʦʢʘʟʘʪʝʣʠ ʅʘʩʘʞʜʝʥʠʝ 

ɼʫʙʦʚʦʝ ɻʨʘʙʦʚʦʝ ʗʩʝʥʝʚʦʝ 

ʌʠʪʦʥʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, % 25 14 12 

ɿʘʧʘʩ ʜʨʝʚʦʩʪʦʷ, ʤ3/ʛʘ 104,6 67,1 171,0 

ɿʝʣʝʥʘʷ ʤʘʩʩʘ ʥʘʩʘʞʜʝʥʠʷ (ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʚʝʩ), ʪ/ʛʘ 5,325 3,603 7,385 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, Üʉ 21,9 20,4 21,3 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, % 61 60 59 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʘʵʨʦʘʥʠʦʥʦʚ (N-), ʠʦʥ/ʩʤ3 720 630 640 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʥʠʧʦʣʷʨʥʦʩʪʠ ʠʦʥʦʚ (ʂʋʀ) 0,63 0,75 0,77 

ɺʳʩʦʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʤ 520 500 550 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ, ʛʨʘʙʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ ʷʩʝʥʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʧʨʠ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʡ ʬʠʪʦʥʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʜʫʙʦʚʦʝ ʥʘʩʘʞʜʝʥʠʝ, ʠʤʝʷ ʤʝʥʴʰʠʡ ʟʘʧʘʩ ʬʠʪʦʤʘʩʩʳ, ʯʝʤ 

ʷʩʝʥʝʚʦʝ. ʋʨʦʚʝʥʴ ʬʠʪʦʥʮʠʜʥʦʩʪʠ ʛʨʘʙʦʚʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʷʩʝʥʝʚʦʛʦ, ʭʦʪʷ ʟʘʧʘʩ 

ʬʠʪʦʤʘʩʩʳ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʦʪʤʝʯʘʣʘʩʴ ʠ ʧʦ ʫʩʣʦʚʠʷʤ ʧʨʠʨʦʜʥʦʡ ʘʵʨʦʠʦʥʠʟʘʮʠʠ ï 

ʫʨʦʚʝʥʴ ʣʝʛʢʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʦʥʦʚ ʚ ʜʫʙʦʚʦʤ ʣʝʩʫ ʥʘ 11-14% ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʘʙʦʚʦʤ ʠ ʷʩʝʥʝʚʦʤ ʣʝʩʘʭ, ʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʥʠʧʦʣʷʨʥʦʩʪʠ ʠʦʥʦʚ ʚ ʜʫʙʦʚʦʤ ʣʝʩʫ ʙʳʣ ʥʘ 19-22% ʥʠʞʝ, ʯʝʤ ʚ ʛʨʘʙʦʚʦʤ ʠ ʷʩʝʥʝʚʦʤ ʣʝʩʘʭ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʬʠʪʦʥʮʠʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʫʨʦʚʝʥʴ ʧʨʠʨʦʜʥʦʡ ʘʵʨʦʠʦʥʠʟʘʮʠʠ ʧʦʜ ʢʨʦʥʘʤʠ 

ʥʘʩʘʞʜʝʥʠʡ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʪʦ ʝʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. 

ʀʟʫʯʝʥʘ ʜʠʥʘʤʠʢʘ ʪʠʧʦʚ ʧʦʛʦʜʳ ʧʦ ʩʪʝʧʝʥʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʦʛʦʜʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʧʨʦʛʫʣʦʢ ʚ ʣʝʩʫ ʩʦ ʩʢʦʨʦʩʪʴʶ ʭʦʜʴʙʳ 4-5 ʢʤ/ʯʘʩ [8] ʚ ʨʘʡʦʥʝ ʢʫʨʦʨʪʘ ɾʝʣʝʟʥʦʚʦʜʩʢ (ʨʠʩ. 3).  
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ʈʠʩ.3. ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʪʠʧʦʚ ʧʦʛʦʜʳ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʢʦʤʬʦʨʪʥʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʛʫʣʦʢ  

ʥʘ ʦʧʳʪʥʳʭ ʧʣʦʱʘʜʢʘʭ ʚ ʜʫʙʨʘʚʘʭ ɹʝʰʪʘʫʛʦʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

ʇʨʠʥʠʤʘʣʘʩʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʪʠʧʦʚ ʧʦʛʦʜʳ ʚ ʜʥʝʚʥʳʝ ʯʘʩʳ ʩ ʢʘʪʝʛʦʨʠʷʤʠ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ 

ʚ ʧʨʝʜʝʣʘʭ ʪʝʧʣʦʛʦ ʠ ʞʘʨʢʦʛʦ ʥʘʜʢʦʤʬʦʨʪʘ (ʕʕʊ>18 ʫʩʣ. ʛʨʘʜ.), ʢʦʤʬʦʨʪʘ (8-18 ʫʩʣ. ʛʨʘʜ.), ʧʨʦʭʣʘʜʥʦʛʦ ʠ 

ʭʦʣʦʜʥʦʛʦ ʩʫʙʢʦʤʬʦʨʪʘ (ʕʕʊ<8 ʫʩʣ. ʛʨʘʜ.). ɿʘ ʧʝʨʠʦʜ 2005-2016 ʛʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʦʤ 1975-1984 ʛʛ. ʥʘ 

9% ʫʚʝʣʠʯʠʣʘʩʴ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʛʨʘʜʘʮʠʡ ʩ ʪʝʧʣʳʤ ʠ ʞʘʨʢʠʤ ʥʘʜʢʦʤʬʦʨʪʦʤ ʠ ʥʘ 3% ʩ ʢʦʤʬʦʨʪʦʤ, ʥʦ ʥʘ 12% 

ʩʦʢʨʘʪʠʣʘʩʴ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʛʨʘʜʘʮʠʡ ʩ ʧʨʦʭʣʘʜʥʳʤ ʠ ʭʦʣʦʜʥʳʤ ʩʫʙʢʦʤʬʦʨʪʦʤ. ʋʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝ 

ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʜʣʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʘʤʝʪʥʦʝ 

ʧʦʪʝʧʣʝʥʠʝ ʟʘ ʧʦʩʣʝʜʥʠʡ 30-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʋʢʘʟʘʥʥʘʷ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʪʝʥʜʝʥʮʠʷ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʣʷ ʜʫʙʦʚʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  

ɿʘʢʣʶʯʝʥʠʝ: ʬʝʥʦʤʝʥ ʜʫʙʨʘʚ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ, ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʢ ʤʝʩʪʥʳʤ 

ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʨʝʜʦʦʙʨʘʟʦʚʘʥʠʷ. ɼʫʙʨʘʚʳ ʦʙʣʘʜʘʶʪ ʩʨʝʜʦʟʘʱʠʪʥʳʤʠ ʠ 

ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʦʩʧʦʣʥʷʶʪʩʷ ʜʨʫʛʠʤʠ ʣʝʩʥʳʤʠ ʬʦʨʤʘʮʠʷʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʥʳ 

ʧʦʨʦʜ. ɺ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ ʂʄɺ ʵʪʦ ʩʫʢʮʝʩʩʠʷ ʥʘ ʚʳʪʝʩʥʝʥʠʝ ʜʫʙʨʘʚ ʬʦʨʤʘʮʠʝʡ ʷʩʝʥʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʳ ʫʛʣʫʙʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʛʨʘʤʤʳ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʫʙʨʘʚ ʢʫʨʦʨʪʥʦʛʦ ʨʝʛʠʦʥʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʚ ʣʝʯʝʙʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦʨʦʜ 

ʜʝʨʝʚʴʝʚ. 
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ʈɽɿʖʄɽ 

ɿɸʑʀʊʅʓɽ ʉɺʆʁʉʊɺɸ ʀ ʈɽʂʈɽɸʎʀʆʅʅʓʁ ʇʆʊɽʅʎʀɸʃ ɼʋɹʈɸɺ ʂɸɺʂɸɿʉʂʀʍ ʄʀʅɽʈɸʃʔʅʓʍ ɺʆɼ 

ʉʣʝʧʳʭ ɺ.ɺ., ʇʦʚʦʣʦʮʢʘʷ ʅ.ʇ., ʉʣʝʧʳʭ ʆ.ɺ. 
 ʅʀʎʂʠʈ ʌʌɻɹʋ ʉʂʌʅʂʎ ʌʄɹɸ ʈʦʩʩʠʠ ʚ ʛʦʨʦʜʝ ʉʦʯʠ; ʌɻɹʋ ʇɻʅʀʀʂ ʌʄɹɸ ʈʦʩʩʠʠ, ʛ. ʇʷʪʠʛʦʨʩʢ; ʌɻɹʋʅ ɹʦʪʘʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʠʤ. ɺ.ʃ. ʂʦʤʘʨʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ɹʀʅ ʈɸʅ), ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʨʝʜʦʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʜʣʷ ʢʫʨʦʨʪʥʦʡ 
ʢʣʠʤʘʪʦʣʘʥʜʰʘʬʪʦʪʝʨʘʧʠʠ ʣʝʩʘʭ ï ʜʫʙʨʘʚʘʭ ɹʝʰʪʘʫʛʦʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʢʫʨʦʨʪʘʤ ʇʷʪʠʛʦʨʩʢ, 

ɾʝʣʝʟʥʦʚʦʜʩʢ ʠ ʛʦʨʦʜʫ ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʝʥʦʤʝʥ ʜʫʙʨʘʚ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ, 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʢ ʤʝʩʪʥʳʤ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʨʝʜʦʦʙʨʘʟʦʚʘʥʠʷ. ɼʫʙʨʘʚʳ ʦʙʣʘʜʘʶʪ ʩʨʝʜʦʟʘʱʠʪʥʳʤʠ ʠ 

ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʚʦʩʧʦʣʥʷʶʪʩʷ ʜʨʫʛʠʤʠ ʣʝʩʥʳʤʠ ʬʦʨʤʘʮʠʷʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʥʳ ʧʦʨʦʜ. ɺ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ 

ʂʘʚʢʘʟʩʢʠʝ ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ ʵʪʦ ʩʫʢʮʝʩʩʠʷ ʥʘ ʚʳʪʝʩʥʝʥʠʝ ʜʫʙʨʘʚ ʬʦʨʤʘʮʠʝʡ ʷʩʝʥʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʳ 

ʫʛʣʫʙʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʛʨʘʤʤʳ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʫʙʨʘʚ ʢʫʨʦʨʪʥʦʛʦ ʨʝʛʠʦʥʘ, ʢʘʢ 
ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʚ ʣʝʯʝʙʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʨʝʜʦʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʫʙʨʘʚ, ʙʠʦʢʣʠʤʘʪ ʜʫʙʨʘʚ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʣʝʩʥʳʭ ʬʦʨʤʘʮʠʡ 

ʨʝʛʠʦʥʘ ʂʘʚʢʘʟʩʢʠʝ ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ. 

SUMMARY  

PROTECTIVE PROPERTIES AND RECREATIONAL POTENTIAL OF OAK GRO VES OF CAUCASIAN MINERALNYE VODY 

REGION  
Slepykh V.V., Povolotskaya N.P., Slepykh O.V. 

SRCRSandR NCFCRC FMBA of Russia in Sochi; FSBI PSSRIRS FMBA of Russia, Pyatigorsk; FGBIS Botanical institute n.a. V.L. Komarov of the 
Russian Academy of Sciences (BI RAS), St. Petersburg 

The article deals with envirinmental properties and recreational potential in the woods, most valuable for resort climatic landscape therapy, 

ï oak groves of Beshtaugorsky forest area in the territories adjoining the resorts of Pyatigorsk, Zheleznovodsk and Mineralnye Vody. The researches 
showed that the phenomenon of oak groves is determined by their origin, confinedness and peculiarity of the environment. Oak groves possess 

environment-forming and protective functions which aren't filled with other forest formations as a result of breed changes. In the conditions of the 

region Caucasian Mineralnye Vody region it is succession on replacement of oak groves by a formation of an ash-tree ordinary. In this regard, it is 

necessary to carry out penetrating studies of the nature of this phenomenon with the development of the program of preservation and restoration of oak 

groves of the resort region as most valuable breeds of trees in medicine and recreation. 

Keywords: environmental protection properties and recreational potential of oak groves, bioclimate of oak groves, specific variety of forest formations 
of the region Caucasian Mineralnye Vody region. 
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ʊɽʆʈɽʊʀʏɽʉʂʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ʂʆʈʈɽʂʎʀʀ  

ʄɽʊɸɹʆʃʀʏɽʉʂʆɻʆ ʉʀʅɼʈʆʄɸ ʇʈʀʈʆɼʅʓʄʀ ʄʀʅɽʈɸʃʔʅʓʄʀ ɺʆɼɸʄʀ  

ɺ ʇɽʈʉʇɽʂʊʀɺɽ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 
 

ʌɻɹʋ çʇʷʪʠʛʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʫʨʦʨʪʦʣʦʛʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘè, ʛ. ʇʷʪʠʛʦʨʩʢ  
ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ɸʙʨʘʤʮʦʚʘ ɸʥʥʘ ɺʠʢʪʦʨʦʚʥʘ, ʢʘʥʜ.ʤʝʜ.ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯ. ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʌɻɹʋ 

ʇɻʅʀʀʂ ʌʄɹɸ ʈʦʩʩʠʠ; ʛ. ʇʷʪʠʛʦʨʩʢ; ɽ-mail: abramtsovaav@ngs.ru; 
ɽʬʠʤʝʥʢʦ ʅʘʪʘʣʴʷ ɺʠʢʪʦʨʦʚʥʘ, ʟʘʩʣʫʞʝʥʥʳʡ ʚʨʘʯ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʜ-ʨ ʤʝʜ.ʥʘʫʢ, ʧʨʦʬ., ʜʠʨʝʢʪʦʨ ʌɻɹʋ ʇɻʅʀʀʂ ʌʄɹɸ ʈʦʩʩʠʠ; 

ʛ. ʇʷʪʠʛʦʨʩʢ; ɽ-mail: orgotdel@gniik.ru; 

ʉʦʧʨʫʥ ɼʤʠʪʨʠʡ ʉʝʨʛʝʝʚʠʯ, ʤʣʘʜʰʠʡ ʥʘʫʯ. ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʌɻɹʋ ʇɻʅʀʀʂ ʌʄɹɸ 
ʈʦʩʩʠʠ; ʛ. ʇʷʪʠʛʦʨʩʢ, ɽ-mail: orgotdel@gniik.ru; 

ʈʝʧʩ ɺʘʣʝʥʪʠʥʘ ʌʝʜʦʨʦʚʥʘ, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯ. ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʌɻɹʋ 

ʇɻʅʀʀʂ ʌʄɹɸ ʈʦʩʩʠʠ; ʛ. ʇʷʪʠʛʦʨʩʢ; ɽ-mail: valentina.reps@rambler.ru. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʧʠʪʴʝʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʝʛʠʦʥʘ ʂʘʚʢʘʟʩʢʠʝ ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ (ʂʄɺ) ʚʳʷʚʣʝʥʳ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʤʝʭʘʥʠʟʤʳ ʠʭ ʜʝʡʩʪʚʠʷ ʥʘ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʦʙʤʝʥʘ ʠ ʤʝʪʘʙʦʣʠʟʤʘ [2, 3, 9]. ɺ ʵʪʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʧʝʨʚʠʯʥʦʡ ʠ 

ʚʪʦʨʠʯʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘ ʩʯʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʨʨʝʢʮʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʥʘʨʫʰʝʥʠʡ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʤʥʦʛʠʝ ʩʦʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʙʦʣʝʟʥʷʤ çʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

mailto:abramtsovaav@ngs.ru
mailto:orgotdel@gniik.ru
mailto:orgotdel@gniik.ru
mailto:valentina.reps@rambler.ru


 
17 

 
 

ʩʪʨʝʩʩʘè, ʚʢʣʶʯʘʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ (ʄʉ). ʉʧʝʢʪʨ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʚʳʙʦʨʘ ʪʝʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ ʦʢʘʞʫʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʢʦʤʧʣʝʢʩ ʚʩʝʭ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʢʘʟʘʥʥʳʭ ʜʣʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘ ʢʫʨʦʨʪʝ [4]. ʇʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʨʝʜʠ ʣʶʜʝʡ ʤʦʣʦʜʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʦʞʠʨʝʥʠʷ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʞʠʨʝʥʠʝ ʠ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʷʚʣʷʶʪʩʷ ʠʥʠʮʠʘʪʦʨʘʤʠ ʠ 

ʦʩʥʦʚʥʳʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʄʉ, ʢʦʪʦʨʳʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʚʠʜʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʘʪʝʨʦʛʝʥʥʦʛʦ ʩʜʚʠʛʘ ʣʠʧʦʧʨʦʪʝʠʜʦʚ, ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ 

ʥʘʪʦʱʘʢ, ʥʘʨʫʰʝʥʥʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʢ ʛʣʶʢʦʟʝ ʠ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʥʝʫʢʣʦʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʝʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʈʦʩʩʠʡʩʢʠʤ 

ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʱʝʩʪʚʦʤ ʚ 2013 ʛ. ʙʳʣʠ ʚʥʝʩʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʦʧʦʣʥʝʥʠʷ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʄʉ, ʚʢʣʶʯʘʷ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʥʠʤ ʜʠʩʛʦʨʤʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ (ʩʪʝʘʪʦʟ ʧʝʯʝʥʠ), ʵʧʠʢʘʨʜʠʘʣʴʥʦʝ 

ʦʞʠʨʝʥʠʝ, ʵʥʜʦʪʝʣʠʘʣʴʥʫʶ ʜʠʩʬʫʥʢʮʠʶ ʠ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʯʝʢ, ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʷʷ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʚ ʣʝʯʝʥʠʝ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ. 

ʇʘʮʠʝʥʪʳ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʩʠʥʜʨʦʤʦʤ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʚʷʟʠ ʩ ʧʦʣʠʦʨʛʘʥʥʳʤ 

ʩʧʝʢʪʨʦʤ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʩʠʥʜʨʦʤʘ, ʧʦʵʪʦʤʫ ʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦ 

ʠʟʫʯʝʥʠʶ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʢʦʨʨʠʛʠʨʫʝʤʳʝ ʥʘʨʫʰʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʫʯʘʪʴ ʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʄʉ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʨʘʟʣʠʯʥʳʭ ʟʚʝʥʴʝʚ ʧʘʪʦʛʝʥʝʟʘ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʥʠʤ ʧʘʪʦʣʦʛʠʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʠʝʤʘ ʧʨʠʨʦʜʥʳʭ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ. 

ʆʪʢʨʳʪʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʠʟʙʳʪʢʦʤ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʘʪʝʨʦʩʢʣʝʨʦʟʘ 

ʥʘ ʤʦʜʝʣʷʭ ʫ ʢʨʦʣʠʢʦʚ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʥʦʡ ʨʝʛʨʝʩʩʠʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʫʜʘʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʟʘʠʤʩʪʚʦʚʘʥʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʝʪʠʯʝʩʢʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ [6]. 

ʆʜʥʘʢʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʢʨʦʣʠʢʘʭ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʧʨʦʝʢʪʦʤ, ʠ ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʯʘʱʝ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʛʨʳʟʫʥʘʭ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʚʦ-ʧʝʨʚʳʭ, ʛʝʥʝʪʠʯʝʩʢʠ ʧʦʣʫʯʝʥʥʳʝ ʤʦʜʝʣʠ ʞʠʚʦʪʥʳʭ, ʚʦ-ʚʪʦʨʳʭ, 

ʵʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʨʘʮʠʦʥʘ ʞʠʚʦʪʥʳʭ ʠ ʛʦʨʤʦʥʘʣʴʥʦ-ʚʳʟʚʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʤʝʪʘʙʦʣʠʟʤʘ [7].  

ɻʝʥʝʪʠʯʝʩʢʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʦʞʠʨʝʥʠʝ ʩ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʫ ʣʠʥʠʡ ʤʳʰʝʡ (ob/ob) - ʣʝʧʪʠʥ-

ʜʝʬʠʮʠʪʥʳʝ ʠ ʩ ʤʫʪʘʮʠʝʡ ʨʝʮʝʧʪʦʨʘ ʣʝʧʪʠʥʘ (db/db) ð ʨʝʟʠʩʪʝʥʪʥʳʝ ʢ ʜʝʡʩʪʚʠʶ ʣʝʧʪʠʥʘ ʧʝʨʩʧʝʢʪʠʚʥʳ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ɺ ʩʣʫʯʘʝ ʠʟʫʯʝʥʠʷ ʩʨʝʜʩʪʚ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʶʪ ʣʝʯʝʙʥʦ-ʩʪʦʣʦʚʳʝ 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤ 

ʜʣʷ ʯʝʣʦʚʝʢʘ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ 

ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʞʠʨʝʥʠʷ, ʛʠʧʝʨʠʥʩʫʣʠʥʝʤʠʠ, ʛʠʧʝʨʪʝʥʟʠʠ ʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ 

ʷʚʣʷʶʪʩʷ ʛʨʳʟʫʥʳ. ʇʦʚʳʰʝʥʠʝ ʚ ʠʭ ʩʫʪʦʯʥʦʤ ʨʘʮʠʦʥʝ ʞʠʨʦʚ ʩ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ (ʦʢʦʣʦ 11%) ʜʦ 

60%, ʩʪʘʥʦʚʠʪʩʷ ʧʘʪʦʛʝʥʥʦ ʟʥʘʯʠʤʳʤ. ʅʦʨʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʫʛʣʝʚʦʜʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʫʭʠʝ ʢʦʨʤʘ ʩʦʩʪʘʚʣʷʝʪ 63%, 

ʝʩʣʠ ʜʦʙʘʚʠʪʴ ʦʯʠʱʝʥʥʳʝ ʫʛʣʝʚʦʜʳ ʚ ʩʫʭʦʡ ʢʦʨʤ ʠʣʠ ʧʠʪʴʝʚʫʶ ʚʦʜʫ, ʥʘʧʨʠʤʝʨ ʬʨʫʢʪʦʟʫ ʦʢʦʣʦ 66% ʦʪ ʩʫʪʦʯʥʦʡ 

ʢʘʣʦʨʠʡʥʦʩʪʠ, ʪʦ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʤʘʩʩʳ ʪʝʣʘ ʠ ʜʨʫʛʠʝ ʩʠʤʧʪʦʤʳ ʄʉ [8]. ʆʜʥʘʢʦ ʥʝ ʥʘ ʚʩʝʭ ʛʨʳʟʫʥʘʭ 

ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʵʪʘ ʤʦʜʝʣʴ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʫʶʪ ʢʨʳʩ ʣʠʥʠʠ Wistar ʠ 

ʤʳʰʝʡ ʣʠʥʠʠ ʉ57BL/6. ɺʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʯʝʪʘʶʪ ʞʠʨʦʚʫʶ ʠ ʫʛʣʝʚʦʜʥʫʶ ʥʘʛʨʫʟʢʫ ʜʣʷ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʄʉ, ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʚʩʝʛʦ ʧʨʠʙʣʠʞʝʥʳ ʢ ʥʘʨʫʰʝʥʠʶ ʜʠʝʪʳ ʫ ʯʝʣʦʚʝʢʘ ʩ ʄʉ. 

ʇʨʝʦʜʦʣʝʪʴ ʥʝʩʢʣʦʥʥʦʩʪʴ ʛʨʳʟʫʥʦʚ ʢ ʨʘʟʚʠʪʠʶ ʘʪʝʨʦʛʝʥʥʦʡ ʜʠʩʣʠʧʠʜʝʤʠʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʨʫʢʪʦʟʳ, 

ʪʘʢ ʢʘʢ ʝʸ ʩʚʦʙʦʜʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʢʣʝʪʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʠʧʦʛʝʥʝʟʫ ʚ ʧʝʯʝʥʠ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʞʠʨʦʚʦʡ 

ʜʠʩʪʨʦʬʠʠ ʧʝʯʝʥʠ. ɺ ʧʦʜʙʦʨʝ ʞʠʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʧʣʘʥʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʠʤʧʪʦʤʦʚ 

ʄʉ ʷʚʣʷʶʪʩʷ ʞʠʨʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʨʤʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʩʚʠʥʦʛʦ ʩʘʣʘ ʠʣʠ 

ʛʦʚʷʞʴʝʛʦ ʞʠʨʘ, ʦʣʠʚʢʦʚʦʛʦ ʤʘʩʣʘ, ʨʳʙʴʝʛʦ ʞʠʨʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʚ ʧʣʘʟʤʝ ʞʠʚʦʪʥʳʭ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʠʥʩʫʣʠʥʘ ʠ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʘʜʠʧʦʥʝʢʪʠʥʘ, ʥʦ ʥʝ ʚʳʟʳʚʘʝʪ ʩʪʝʘʪʦʨʦʟʘ ʠ ʬʠʙʨʦʟʘ ʧʝʯʝʥʠ 

[14]. ɼʣʠʪʝʣʴʥʦʝ ʢʦʨʤʣʝʥʠʝ ʞʠʚʦʪʥʳʭ ʜʦ 3-ʭ ʤʝʩʷʮʘ ʛʦʚʷʞʴʠʤ ʞʠʨʦʤ (ʠʣʠ ʩʚʠʥʳʤ ʩʘʣʦʤ) ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʭʦʣʝʩʪʝʨʠʥʘ ʧʨʠʚʦʜʠʪ ʢ ʘʪʝʨʦʛʝʥʥʦʤʫ ʩʜʚʠʛʫ ʣʠʧʠʜʦʚ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ, ʨʘʟʚʠʪʠʝʤ ʩʪʝʘʪʦʟʘ ʧʝʯʝʥʠ, ʘ ʧʨʠ 

ʧʨʦʜʦʣʞʝʥʠʠ ʘʪʝʨʦʛʝʥʥʦʡ ʜʠʝʪʳ ʜʦ 6 ʤʝʩʷʮʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʬʠʙʨʦʟ ʧʝʯʝʥʠ ʠ ʠʟʤʝʥʝʥʠʝ ʚ ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ [1, 12]. 

ɸʥʘʣʠʟʠʨʫʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʜʠʝʪʦʡ ʫ ʞʠʚʦʪʥʳʭ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʬʝʥʦʪʠʧʘ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʩʠʥʜʨʦʤʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʳʙʨʘʥʥʦʡ ʣʠʥʠʠ 

ʞʠʚʦʪʥʳʭ, ʚʦʟʨʘʩʪʘ ʥʘʯʘʣʘ ʠʥʠʮʠʘʮʠʠ ʤʦʜʝʣʠ, ʚʠʜʘ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ. ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʚʣʠʷʥʠʷ ʥʘ ʦʙʤʝʥ ʣʠʧʠʜʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʦʜʘʚʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʪʠʘʤʘʟʦʣʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʘʪʝʨʦʛʝʥʥʳʭ ʞʠʨʦʚ, ʥʘ ʬʦʥʝ ʜʠʝʪʳ 

ʦʙʦʛʘʱʝʥʥʦʡ ʭʦʣʝʩʪʝʨʠʥʦʤ ʠ ʚʠʪʘʤʠʥʦʤ D ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ. ʂʨʦʤʝ ʫʢʘʟʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʫ ʞʠʚʦʪʥʳʭ 

ʦʧʝʨʘʪʠʚʥʳʤ ʧʫʪʝʤ ʤʦʜʝʣʠʨʫʝʪʩʷ ʨʝʥʦʚʘʩʢʫʣʷʨʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʝʜʝʪ ʢ ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʘʦʨʪʳ 

[10].  
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ʇʨʠ ʚʳʙʦʨʝ ʢʣʠʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʄʉ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʠʝʤʘ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʦʛʦ ʬʘʢʪʦʨʘ ʩ ʮʝʣʴʶ ʦʙʨʘʪʠʤʦʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ, ʚʳʟʚʘʥʥʳʭ ʘʣʠʤʝʥʪʘʨʥʳʤ ʬʘʢʪʦʨʦʤ, ʣʠʙʦ ʩʜʝʨʞʠʚʘʥʠʷ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʭ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʘʭ. ʊʘʢ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʩʫʭʦʛʦ ʤʦʣʦʢʘ, ʩʚʠʥʦʛʦ ʩʘʣʘ ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʩ ʦʙʳʯʥʳʤ 

ʢʦʨʤʦʤ ʞʠʚʦʪʥʳʭ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ ʫ ʞʠʚʦʪʥʳʭ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʦʞʠʨʝʥʠʝ, ʜʠʩʣʠʧʠʜʝʤʠʷ, ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʠ 

ʧʦʣʠʦʨʛʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ (ʧʝʯʝʥʴ, ʧʦʯʢʠ, ʩʝʨʜʮʝ) ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʄʉ. ɺʦʟʤʦʞʥʦʩʪʴ ʚʣʠʷʥʠʷ ʥʘ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʪʦʣʴʢʦ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʜʠʝʪʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪʘʢ ʢʘʢ ʚʦʟʥʠʢʘʶʪ ʥʝ ʪʦʣʴʢʦ ʚʨʝʤʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ 

ʤʝʪʘʙʦʣʠʟʤʘ, ʥʦ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʟʘʢʨʝʧʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʪʢʘʥʝʡ. ɺ ʚʠʜʝ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ 

ʧʝʯʝʥʠ ʩ ʫʯʘʩʪʢʘʤʠ ʨʘʟʨʘʩʪʘʥʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʧʝʨʠʧʦʨʪʘʣʴʥʦʡ ʟʦʥʝ, ʧʦʚʨʝʞʜʝʥʠʝʤ ʢʦʨʦʥʘʨʥʳʭ 

ʩʦʩʫʜʦʚ ʩ ʷʚʣʝʥʠʷʤʠ ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʳʤʠ ʦʯʘʛʘʤʠ ʢʘʨʜʠʦʤʠʦʮʠʪʦʣʠʟʘ [12]. ʀʟʤʝʥʝʥʠʷ ʚ 

ʧʦʯʢʘʭ ʪʘʢʞʝ ʥʦʩʠʪ ʭʘʨʘʢʪʝʨ ʜʠʩʪʨʦʬʠʠ ʠ ʬʠʙʨʦʟʠʨʦʚʘʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʚʣʠʷʪʴ ʥʘ 

ʪʨʠʛʛʝʨʥʳʝ ʤʝʞʩʠʩʪʝʤʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʟʘʢʨʝʧʣʝʥʠʷ ʧʘʪʦʛʝʥʝʟʘ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʢʣʠʥʠʮʠʩʪʦʚ.  

ʉʘʥʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʦʨʛʘʥʠʟʤʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʵʥʜʦʢʨʠʥʥʦ-ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʫʯʘʩʪʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʥʝʨʚʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʪʢʘʥʝʚʳʭ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʠ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʳʭ 

ʩʠʛʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʧʨʦ- ʠ ʧʨʦʪʠʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʠ ʧʨʦ- 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʩʪʘʪʫʩ [5]. ʀʟʤʝʥʝʥʠʷ ʚ ʦʨʛʘʥʘʭ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʨʝʘʢʮʠʝʡ ʣʠʤʬʦʤʘʢʨʦʬʘʛʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʚʠʜʝ ʠʭ ʠʥʬʠʣʴʪʨʘʪʦʚ ʚ ʪʢʘʥʷʭ. ʋʛʣʝʚʦʜʥʦïʞʠʨʦʚʘʷ ʥʘʛʨʫʟʢʘ ʚ ʪʝʯʝʥʠʝ 3 ʤʝʩʷʮʝʚ ʩʥʠʞʘʝʪ ʬʘʛʦʮʠʪʘʨʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ɽ. coli ʫ ʞʠʚʦʪʥʳʭ, ʘ ʧʦʩʣʝʜʫʶʱʠʡ ʣʝʯʝʙʥʳʡ ʢʫʨʩ ʧʦʝʥʠʷ ʠʭ ʤʠʥʝʨʘʣʴʥʦʡ 

ʚʦʜʦʡ çʉʣʘʚʷʥʦʚʩʢʘʷè ʞʝʣʝʟʥʦʚʦʜʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʢʠʣʣʝʨʥʫʶ ʬʫʥʢʮʠʶ ʣʝʡʢʦʮʠʪʦʚ [11]. 

ɹʦʣʝʝ ʜʣʠʪʝʣʴʥʦʝ ʧʘʪʦʛʝʥʥʦʝ ʧʠʪʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʤʝʪʘʙʦʣʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ, ʚʦʚʣʝʢʘʷ ʚ ʠʟʤʝʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʛʨʘʥʫʣʦʮʠʪʘʨʥʦʝ ʟʚʝʥʦ, ʥʦ ʠ ʣʠʤʬʦʠʜʥʦʝ, ʚʣʠʷʷ ʥʘ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʠ ʩʦʟʨʝʚʘʥʠʝ ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʷʚʣʝʥʠʝʤ ʥʘʨʫʰʝʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʘ ʘʥʪʠʛʝʥʥʳʤ ʛʦʤʝʦʩʪʘʟʦʤ ʦʨʛʘʥʠʟʤʘ. ʋ ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʢʦʨʝʥʠʝ ʘʢʮʠʜʝʥʪʘʣʴʥʦʡ 

ʠʥʚʦʣʶʮʠʠ ʪʠʤʫʩʘ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ 

ʧʝʨʝʭʦʜ ʬʠʙʨʦʙʣʘʩʪʦʚ ʚ ʘʜʠʧʦʮʠʪʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʥʝ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʠ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʣʠʬʝʨʘʮʠʠ 

ʣʠʤʬʦʮʠʪʦʚ ʚ ʪʠʤʫʩʝ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʶ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʚʳʭʦʜʘ ʣʠʤʬʦʮʠʪʦʚ. ɸʜʠʧʦʮʠʪʳ 

ʪʠʤʫʩʘ, ʢʘʢ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ, ʩʠʥʪʝʟʠʨʫʶʪ ʪʘʢʠʝ ʞʝ ʢʣʝʪʦʯʥʳʝ ʩʠʛʥʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʣʠʷʷ ʥʘ 

ʪʠʤʠʢʦʵʧʠʪʝʣʠʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʫʛʥʝʪʘʷ ʝʛʦ [15, 16]. ʆʪʜʘʣʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʟʘ ʢʣʝʪʦʯʥʦʩʪʴʶ ʪʠʤʫʩʘ ʫ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʢʫʨʩʘ ʧʦʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʩʝʣʝʥʘ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʦʡ ʇʷʪʠʛʦʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʳʷʚʠʣʠ ʘʢʪʠʚʠʨʫʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʪʠʤʫʩʘ, ʝʛʦ ʢʣʝʪʦʯʥʦʩʪʴ ʚʦʟʨʘʩʪʘʣʘ ʚ 2 ʨʘʟʘ ʠ ʢʦʨʨʝʣʠʨʦʚʘʣʘ ʩ ʛʦʨʤʦʥʘʤʠ 

ʪʠʨʝʦʠʜʥʦʡ ʩʠʩʪʝʤʳ [13]. 

ɿʘʢʣʶʯʝʥʠʝ. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʩʝʢʨʝʮʠʶ ʛʦʨʤʦʥʦʚ ʛʘʩʪʨʦʵʥʪʝʨʦʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ ʠ ʪʠʨʝʦʠʜʥʦʡ ʩʠʩʪʝʤʳ, ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʣʠʷʥʠʷ ʥʘ 

ʠʤʤʫʥʥʦ-ʵʥʜʦʢʨʠʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʤ ʩʠʥʜʨʦʤʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʵʪʘʧʘʭ 

ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ.  
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ʈɽɿʖʄɽ 

ʊɽʆʈɽʊʀʏɽʉʂʆɽ ʆɹʆʉʅʆɺɸʅʀɽ ʂʆʈʈɽʂʎʀʀ ʄɽʊɸɹʆʃʀʏɽʉʂʆɻʆ ʉʀʅɼʈʆʄɸ ʇʈʀʈʆɼʅʓʄʀ ʄʀʅɽʈɸʃʔʅʓʄʀ 

ɺʆɼɸʄʀ ɺ ʇɽʈʉʇɽʂʊʀɺɽ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ɸʙʨʘʤʮʦʚʘ ɸ.ɺ., ɽʬʠʤʝʥʢʦ ʅ.ɺ., ʉʦʧʨʫʥ ɼ.ʉ., ʈʝʧʩ ɺ.ʌ. 
ʌɻɹʋ ʇɻʅʀʀʂ ʌʄɹɸ ʈʦʩʩʠʠ; ʛ. ʇʷʪʠʛʦʨʩʢ 

ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʨʘʙʦʪ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʞʠʚʦʪʥʳʭ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʚ 

ʙʘʣʴʥʝʦʣʦʛʠʠ. ʉ ʢʣʠʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʤʫʣʴʪʠʪʘʨʛʝʥʪʥʳʭ ʨʠʩʢʦʚ 
ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʡ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʝʪʠʯʝʩʢʠ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ, ʘ ʠʤʝʥʥʦ 

6 ʤʝʩʷʮʝʚ ʠ ʙʦʣʝʝ ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʵʪʦʡ ʧʘʪʦʣʦʛʠʠ. 
ʇʨʠʨʦʜʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʝʢʨʝʮʠʶ ʛʦʨʤʦʥʦʚ ʛʘʩʪʨʦʵʥʪʝʨʦʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ ʠ ʪʠʨʝʦʠʜʥʦʡ 

ʩʠʩʪʝʤ, ʚʣʠʷʶʪ ʥʘ ʠʤʤʫʥʥʦ-ʵʥʜʦʢʨʠʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʧʨʠʨʦʜʥʳʤʠ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʧʨʠʨʦʜʦʧʦʜʦʙʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʫʩʠʣʠʚʘʶʱʠʤʠ 
ʠʭ ʙʠʦʧʦʪʝʥʮʠʘʣ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʄʠʥʝʨʘʣʴʥʘʷ ʚʦʜʘ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʵʢʩʧʝʨʠʤʝʥʪ. 

SUMMARY  

THEORETICAL SUBSTANTIATION OF CORRECTION OF METABOLIC SYNDROME BY NATURAL MINERAL 

WATERS IN THE PERSPECTIVE OF EXPERIMENTAL  RESEARCH 

Abramtsova A.V., Efimenko N.V., Soprun D.S., Reps V.F. 
FSBI PSSRIRS FMBA of Russia, Pyatigorsk 

A review of the work on the modeling of metabolic syndrome with animals for theoretical substantiation of new approaches in balneology has been 

carried out. From the clinical point of view, the progression of the metabolic syndrome underlies the multi-agent risks of various pathologies. Modeling 
of dietary induced development of metabolic syndrome for longer periods, namely 6 months or more, allows to observe more significant clinical 

complexes of symptoms, characteristic for this pathology. Natural mineral waters have a stimulating effect on the secretion of hormones of the 

gastroenteropantytic and thyroid systems, affect the immune-endocrine interaction, which may be the basis for the development of therapeutic and 
health programs for the correction of metabolic syndrome by natural and modified nature-like substances that enhance their biopotential. 
Keywords: Mineral water, metabolic syndrome, experiment. 
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ɺʣʘʜʠʤʠʨʩʢʠʡ ɽ.ɺ., ʌʠʣʴʮʘʛʠʥʘ ʊ.ʅ., ɺʣʘʜʠʤʠʨʩʢʠʡ ʊ.ʅ., ʇʝʪʫʭʦʚʘ ʀ.ɺ., ʆʙʦʨʠʥ ʄ.ʉ. 

 

ʅɸʈʋɾʅɸʗ ɹɸʃʔʅɽʆʊɽʈɸʇʀʗ: ʄɽʍɸʅʀɿʄʓ ʀ ʃɽʏɽɹʅʓɽ ʕʌʌɽʂʊʓ 

 
ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɽ.ɸ. ɺʘʛʥʝʨʘè 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛ. ʇʝʨʤʴ 

ʇʝʨʤʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ɺ. ʇʣʝʭʘʥʦʚʘè 
3ʌɻɹʆʋ ɺʆ ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ɺʣʘʜʠʤʠʨʩʢʠʡ ɽʚʛʝʥʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ɽ.ɸ. ɺʘʛʥʝʨʘè ʄɿ ʈʌ, ʢʘʬʝʜʨʘ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʪʝʨʘʧʠʠ ˉ1; ʛ. ʇʝʨʤʴ; ɽ-mail: vladimirskie@mail.ru; 
ʌʠʣʴʮʘʛʠʥʘ ʊʘʪʴʷʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ɽ.ɸ. ɺʘʛʥʝʨʘè ʄɿ ʈʌ, ʢʘʬʝʜʨʘ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʪʝʨʘʧʠʠ ˉ1; ʛ. ʇʝʨʤʴ; ɽ-mail: tatyana_filts@mail.ru; 
ɺʣʘʜʠʤʠʨʩʢʠʡ ɺʣʘʜʠʤʠʨ ɽʚʛʝʥʴʝʚʠʯ, ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ɽ.ɸ. ɺʘʛʥʝʨʘè ʄɿ ʈʌ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʪʝʨʘʧʠʠ ˉ1; ʛ. ʇʝʨʤʴ; ɽ-mail: vladimirskii_v@mail.ru;  

ʇʝʪʫʭʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ, ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ 
ɽ.ɸ.ɺʘʛʥʝʨʘè ʄɿ ʈʌ, ʢʘʬʝʜʨʘ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʪʝʨʘʧʠʠ ˉ1; ʛ. ʇʝʨʤʴ; ɽ-mail: irinap77@yandex.ru; 

ʆʙʦʨʠʥ ʄʘʪʚʝʡ ʉʝʨʛʝʝʚʠʯ, ʜ.ʵ.ʥʘʫʢ, ʧʨʦʬ. ʢʘʬ. ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʪʘʪʠʩʪʠʢʠ ʇʝʨʤʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çʈʕʋ ʠʤ. 

ɻ.ɺ. ʇʣʝʭʘʥʦʚʘè; ʛ. ʇʝʨʤʴ; ʧʨʦʬ. ʢʘʬ. ʤʠʨʦʚʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʌɻɹʆʋ ɺʆ ʇɻʅʀʋ; ʛ. ʇʝʨʤʴ; E-mail: 
recreachin@rambler.ru. 

 

ʅʘʨʫʞʥʘʷ ʙʘʣʴʥʝʦʪʝʨʘʧʠʷ ʠʟʜʘʚʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʣʶʜʝʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ ʥʝ 

ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, ʦʜʥʘʢʦ ʤʝʭʘʥʠʟʤʳ ʣʝʯʝʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʠ ʧʨʦʜʦʣʞʘʶʪ ʘʢʪʠʚʥʦ 

ʦʙʩʫʞʜʘʪʴʩʷ [3-6, 9-11, 17, 20, 23-26, 28, 29, 31, 33, 38, 39].  

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ ʣʝʯʝʙʥʳʝ ʵʬʬʝʢʪʳ ʙʘʣʴʥʝʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʷʚʣʷʶʪʩʷ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʡ (ʤʝʭʘʥʠʯʝʩʢʠʡ), ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʡ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠ ʭʠʤʠʯʝʩʢʠʡ [1, 8, 10, 11, 27, 30, 40, 41]. 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʵʪʠʭ ʚʥʝʰʥʠʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʩʪʥʳʝ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʯʝʨʝʟ ʛʫʤʦʨʘʣʴʥʫʶ ʠ 

ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʳ ʦʪʚʝʪʥʳʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. 
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ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʘʚʣʝʥʠʝʤ ʩʪʦʣʙʘ ʞʠʜʢʦʩʪʠ ʥʘ 

ʪʢʘʥʠ ʧʦʛʨʫʞʝʥʥʦʛʦ ʚ ʚʦʜʫ ʯʝʣʦʚʝʢʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʩʞʘʪʠʝ ʧʦʢʨʦʚʥʳʭ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʨʘʟʜʨʘʞʝʥʠʝ ʠʭ 

ʤʝʭʘʥʦʨʝʮʝʧʪʦʨʦʚ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʚʦʩʭʦʜʷʱʠʭ ʧʦʪʦʢʦʚ ʠʤʧʫʣʴʩʦʚ, ʤʦʜʫʣʠʨʫʶʱʠʭ ʬʫʥʢʮʠʠ 

ʩʝʛʤʝʥʪʘʨʥʳʭ ʠ ʥʘʜʩʝʛʤʝʥʪʘʨʥʳʭ ʦʪʜʝʣʦʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʜʘʚʣʝʥʠʝ ʩʦʩʫʜʦʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʝʥ ʧʦʚʝʨʭʥʦʩʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʪʢʘʥʝʡ, ʚʳʟʳʚʘʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʚʝʥʦʟʥʦʛʦ ʚʦʟʚʨʘʪʘ ʢʨʦʚʠ ʢ 

ʩʝʨʜʮʫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʪʷʞʝʥʠʝʤ ʤʠʦʢʘʨʜʘ ʢʘʤʝʨ ʩʝʨʜʮʘ, ʘʢʪʠʚʘʮʠʝʡ ʤʝʭʘʥʠʟʤʘ ʌʨʘʥʢʘ-ʉʪʘʨʣʠʥʛʘ, 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʤʧʝʥʩʘʪʦʨʥʦʡ ʚʘʟʦʜʠʣʷʪʘʮʠʝʡ ʨʝʟʠʩʪʠʚʥʳʭ ʩʦʩʫʜʦʚ ʥʘ 

ʧʝʨʠʬʝʨʠʠ. ɺ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʛʝʤʦʜʠʥʘʤʠʢʠ, ʥʘʨʷʜʫ ʩ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ (ɺʅʉ), 

ʫʯʘʩʪʚʫʶʪ ʛʫʤʦʨʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʠʩʪʝʤʳ çʩʝʨʜʮʝ - ʩʦʩʫʜʳè. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ ʤʠʦʢʘʨʜʘ 

ʧʨʝʜʩʝʨʜʠʡ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʤʠʦʢʘʨʜʘ ʞʝʣʫʜʦʯʢʦʚ, ʠʟ ʤʠʦʢʘʨʜʠʦʮʠʪʦʚ ʚʳʜʝʣʷʶʪʩʷ ʧʨʝʜʩʝʨʜʥʳʝ ʠ ʤʦʟʛʦʚʳʝ 

ʥʘʪʨʠʡʫʨʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʅʋʌ) ʧʝʧʪʠʜʥʦʡ ʧʨʠʨʦʜʳ. ʅʋʌ ʚʳʟʳʚʘʝʪ ʚʘʟʦʜʠʣʷʪʘʮʠʶ ʨʝʟʠʩʪʠʚʥʳʭ ʩʦʩʫʜʦʚ ʠ 

ʘʢʪʠʚʠʨʫʝʪ ʚʳʜʝʣʝʥʠʝ Na+ ʠ ʚʦʜʳ ʧʦʯʢʘʤʠ [10, 11]. ɺ ʨʝʘʣʠʟʘʮʠʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ 

ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ɹɸɺ). ʆʧʠʩʘʥʦ ʫʯʘʩʪʠʝ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ ʙʠʦʛʝʥʥʳʭ ʘʤʠʥʦʚ 

(ʢʘʪʝʭʦʣʘʤʠʥs, ʩʝʨʦʪʦʥʠʥ, ʛʠʩʪʘʤʠʥ), ʧʨʦʠʟʚʦʜʥʳʭ ʣʠʧʠʜʦʚ (ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ, ʪʨʦʤʙʦʢʩʘʥʳ), ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ 

ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʤʠʦʢʘʨʜʦʤ, ʢʣʝʪʢʘʤʠ ʩʦʩʫʜʦʚ ʠ ʧʦʯʝʢ (ʵʥʜʦʪʝʣʠʥ, ʦʢʩʠʜ ʘʟʦʪʘ, 

ʘʥʛʠʦʪʝʥʟʠʥ II, ʨʝʥʠʥ, ʜʠʛʠʪʘʣʠʩʦʧʦʜʦʙʥʳʡ ʬʘʢʪʦʨ, ʘʜʨʝʥʦʤʝʜʫʣʠʥ ʠ ʜʨ.) [10, 11]. 

ɺ ʮʝʣʦʤ ʠʟʤʝʥʷʝʪʩʷ ʚʩʷ ʢʦʤʙʠʥʘʮʠʷ ʬʘʢʪʦʨʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʦʧʨʷʞʝʥʠʝ ʬʫʥʢʮʠʡ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ, ʯʪʦ 

ʦʢʘʟʳʚʘʝʪ ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʪʘʢʠʝ ʠʥʪʝʛʨʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʢʘʢ ʯʘʩʪʦʪʘ 

ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʨʦʚʝʥʴ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʈʦʣʴ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʠʙʨʘʮʠʦʥʥʳʭ ʚʘʥʥ, ʚʠʭʨʝʚʳʭ ʚʘʥʥ, ʧʦʜʚʦʜʥʦʛʦ ʜʫʰʘ-ʤʘʩʩʘʞʘ ʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʜʫʰʝʡ (ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʣʷ ʧʨʦʮʝʜʫʨ ʧʨʠʤʝʥʷʝʪʩʷ ʤʠʥʝʨʘʣʴʥʘʷ ʚʦʜʘ) [10, 11]. 

ʅʘʨʷʜʫ ʩ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʥʘ ʧʦʛʨʫʞʝʥʥʦʛʦ ʚ ʚʦʜʫ ʚʘʥʥʳ ʯʝʣʦʚʝʢʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʬʘʢʪʦʨ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʪʝʣʦ, ʧʦʛʨʫʞʝʥʥʦʝ ʚ ʞʠʜʢʦʩʪʴ, ʚʳʪʘʣʢʠʚʘʝʪʩʷ ʠʟ ʥʝʝ ʩʠʣʦʡ, 

ʨʘʚʥʦʡ ʦʙʲʝʤʫ ʚʳʪʝʩʥʝʥʥʦʡ ʞʠʜʢʦʩʪʠ, ʫʤʥʦʞʝʥʥʦʤʫ ʥʘ ʫʜʝʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʵʪʦʡ ʞʠʜʢʦʩʪʠ (ʟʘʢʦʥ ɸʨʭʠʤʝʜʘ). 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʝʢʪʦʨ ʩʠʣʳ, ʚʳʪʘʣʢʠʚʘʶʱʝʡ ʧʘʮʠʝʥʪʘ ʠʟ ʚʦʜʳ ʚʘʥʥʳ, ʥʘʧʨʘʚʣʝʥ ʚ ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ 

ʜʝʡʩʪʚʠʶ ʩʠʣʳ ʛʨʘʚʠʪʘʮʠʠ, ʚ ʫʩʣʦʚʠʷʭ ʚʦʜʥʦʡ ʠʤʤʝʨʩʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʵʬʬʝʢʪ. ʇʨʠ ʵʪʦʤ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʪʦʥʫʩ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʠ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʧʨʠʦʨʝʮʝʧʪʦʨʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʵʢʩʪʨʘʧʠʨʘʤʠʜʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦ 

ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʤʘʣʳʡ ʛʨʘʜʠʝʥʪ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ 

ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʩʠʣʳ ɸʨʭʠʤʝʜʘ (ʧʨʠ ʵʪʦʤ ʚʝʩ ʧʦʛʨʫʞʝʥʥʦʛʦ ʚ ʚʘʥʥʫ ʧʘʮʠʝʥʪʘ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 9/10), 

ʥʝʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʤʝʭʘʥʦʨʝʮʝʧʪʦʨʦʚ ʢʦʞʠ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʷʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʣʝʮ 

ʄʝʨʢʝʣʷ ʢʦʞʠ, ʧʦʨʦʛ ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʪʦʨʳʭ ʙʦʣʝʝ ʚʳʩʦʢʠʡ [7, 19]. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʦʚ ʚʦʜʥʳʭ ʧʨʦʮʝʜʫʨ ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚʘʥʥʳ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʘʰʝ, ʯʝʤ ʨʘʥʝʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ ʚʦʜʥʳʭ ʧʨʦʮʝʜʫʨ. ʇʦ 

ʪʝʤʧʝʨʘʪʫʨʝ ʨʘʟʣʠʯʘʶʪ: ʭʦʣʦʜʥʳʝ ʚʘʥʥʳ - 200ʉ ʠ ʥʠʞʝ, ʧʨʦʭʣʘʜʥʳʝ -21-330ʉ, ʠʥʜʠʬʬʝʨʝʥʪʥʳʝ - 34-360ʉ, ʪʝʧʣʳʝ 

- 37-390ʉ, ʛʦʨʷʯʠʝ - 400ʉ ʠ ʚʳʰʝ. ʀʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ ʚʦʜʥʳʭ ʧʨʦʮʝʜʫʨ, ʚʨʘʯ-

ʢʫʨʦʨʪʦʣʦʛ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʟʘʧʫʩʢʘ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʥʳʭ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ 

ʦʨʛʘʥʠʟʤʘ. ʄʣʝʢʦʧʠʪʘʶʱʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʶʜʠ, ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʞʠʚʳʭ ʩʫʱʝʩʪʚ - ʛʦʤʦʡʦʪʝʨʤʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʦʩʪʦʷʥʩʪʚʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʝʥʥʠʭ ʩʨʝʜ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʨʘʟʣʠʯʘʶʪ ʧʦʡʢʠʣʦʪʝʨʤʥʫʶ ʦʙʦʣʦʯʢʫ ʠ ʷʜʨʦ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʡʢʠʣʦʪʝʨʤʥʦʡ 

ʦʙʦʣʦʯʢʠ ʯʝʣʦʚʝʢʘ ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ ʧʨʝʜʝʣʘʭ ʢʦʨʠʜʦʨʘ 37-240ʉ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʪʝʤʧʝʨʘʪʫʨʘ ʷʜʨʘ ʪʝʣʘ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 370ʉ. ʉʠʩʪʝʤʘ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʨʚʥʳʝ ʠ 

ʛʫʤʦʨʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʠʩʪʝʤʳ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʷʚʣʷʶʪʩʷ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʪʝʨʤʦʨʝʮʝʧʪʦʨʳ. ʇʨʠ ʨʘʟʜʨʘʞʝʥʠʠ ʭʦʣʦʜʦʚʳʭ ʠ ʪʝʧʣʦʚʳʭ ʪʝʨʤʦʨʝʮʝʧʪʦʨʦʚ ʚʦʟʥʠʢʘʶʪ 

ʭʘʨʘʢʪʝʨʥʳʝ ʦʪʚʝʪʥʳʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ [12]. 

ʇʨʠ ʵʪʦʤ ʚ ʢʫʨʦʨʪʥʦʡ ʧʨʘʢʪʠʢʝ ʯʘʱʝ ʧʨʦʚʦʜʷʪ ʧʨʦʮʝʜʫʨʳ ʠʥʜʠʬʬʝʨʝʥʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʷʜʨʘ ʪʝʣʘ. ʇʦ ʤʥʝʥʠʶ ɺ.ʊ. ʆʣʝʬʠʨʝʥʢʦ [27], ʚʘʥʥʳ ʠʟ ʚʦʜʳ ʠʥʜʠʬʬʝʨʝʥʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʶʪʩʷ ʩʣʘʙʳʤ ʪʝʧʣʦʚʳʤ ʨʘʟʜʨʘʞʠʪʝʣʝʤ, ʪʘʢ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ 36-370ʉ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ, 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘ ʢʠʩʪʷʭ ʠ ʩʪʦʧʘʭ 24-280ʉ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʨʦʪʢʘʷ ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʚʳʰʘʝʪ 

ʚʦʟʙʫʜʠʤʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʜʣʠʪʝʣʴʥʦʝ - ʩʥʠʞʘʝʪ ʝʝ, ʚʳʟʳʚʘʝʪ ʟʘʤʝʪʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ (ʎʅʉ), ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʩʪʫʧʣʝʥʠʶ ʩʥʘ. ɺ ʦʨʛʘʥʠʟʤʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʦʥʪʫʨ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, 

ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʪʝʨʤʦʨʝʮʝʧʪʦʨʳ, ʨʝʪʠʢʫʣʷʨʥʫʶ ʬʦʨʤʘʮʠʶ, ʪʘʣʘʤʫʩ, ʧʝʨʝʜʥʠʡ ʠ ʟʘʜʥʠʡ ʛʠʧʦʪʘʣʘʤʫʩ, 

ʩʝʥʩʦʨʥʫʶ ʢʦʨʫ, ʘ ʪʘʢʞʝ ʞʝʣʝʟʳ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʫʶ 

ʠ ʪʠʨʝʦʠʜʥʫʶ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʦʡ ʧʦʪʦʢ ʪʝʨʤʠʯʝʩʢʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʯʝʨʝʟ ʩʧʠʥʥʦʡ ʤʦʟʛ ʠ ʷʜʨʘ ʪʘʣʘʤʫʩʘ 

ʧʦʩʪʫʧʘʝʪ ʚ ʛʠʧʦʪʘʣʘʤʫʩ. ɺ ʛʠʧʦʪʘʣʘʤʫʩʝ ʦʙʥʘʨʫʞʝʥʳ ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʥʝʡʨʦʥʳ, 

ʤʝʜʠʘʪʦʨʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʘʪʝʭʦʣʘʤʠʥʳ, ʘʮʝʪʠʣʭʦʣʠʥ, ʩʝʨʦʪʦʥʠʥ, ʠʥʪʝʨʣʝʡʢʠʥ 1, ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ. ʇʨʠ 
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ʵʪʦʤ ʤʝʜʠʘʪʦʨʦʤ, ʧʝʨʝʜʘʶʱʠʤ ʚʦʟʙʫʞʜʘʶʱʠʝ ʩʠʛʥʘʣʳ ʦʪ ʪʝʧʣʦʚʳʭ ʪʝʨʤʦʨʝʮʝʧʪʦʨʦʚ ʩʣʫʞʠʪ ʩʝʨʦʪʦʥʠʥ, ʘ 

ʪʦʨʤʦʟʷʱʠʝ ʵʬʬʝʢʪʳ ʨʝʘʣʠʟʫʶʪʩʷ ʥʦʨʘʜʨʝʥʘʣʠʥʦʤ [27].  

ʇʫʩʢʦʚʳʤ ʤʦʤʝʥʪʦʤ ʚ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʪʝʧʣʦʚʦʡ ʨʘʟʜʨʘʞʠʪʝʣʴ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʘʢʪʠʚʘʮʠʶ ʮʝʥʪʨʦʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʠʧʦʪʘʣʘʤʫʩʘ, ʧʨʠʚʦʜʷʱʫʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʝʡʨʦʩʝʢʨʝʮʠʠ ʢʦʨʪʠʢʦʪʨʦʧʠʥʨʝʣʠʟʠʥʛ-

ʬʘʢʪʦʨʘ, ʧʦʚʳʰʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ (ɻɻʅ) ʩʠʩʪʝʤʳ. 

ʌʫʥʢʮʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʧʨʠ ʜʝʡʩʪʚʠʠ ʫʤʝʨʝʥʥʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʥʠʞʘʝʪʩʷ. ʈʝʘʢʮʠʷ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʪʝʧʣʦʚʦʡ ʨʘʟʜʨʘʞʠʪʝʣʴ ʠʤʝʝʪ ʬʘʟʥʳʡ ʭʘʨʘʢʪʝʨ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ: ʩʥʘʯʘʣʘ ʫʚʝʣʠʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʫʛʥʝʪʝʥʠʝ [27]. 

ʍʦʣʦʜʥʳʝ ʚʦʜʥʳʝ ʧʨʦʮʝʜʫʨʳ ʧʦʚʳʰʘʶʪ ʪʦʥʫʩ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʉʅʉ), ʘʢʪʠʚʠʨʫʶʪ ɻɻʅ, 

ʪʠʨʝʦʠʜʥʫʶ ʠ ʛʦʥʘʜʥʫʶ ʩʠʩʪʝʤʳ. ɻʦʨʷʯʠʝ ʚʦʜʥʳʝ ʧʨʦʮʝʜʫʨʳ ʪʘʢʞʝ, ʢʘʢ ʭʦʣʦʜʥʳʝ, ʘʢʪʠʚʠʨʫʶʪ ʉʅʉ ʠ ɻɻʅ 

ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʪʝʧʣʳʭ ʚʘʥʥ ʠ ʚʘʥʥ ʠʥʜʠʬʬʝʨʝʥʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʥʝʨʚʥʦʡ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʥʦʨʤʘʣʠʟʫʝʪʩʷ [10, 11]. 

ʊʝʧʣʳʝ ʚʘʥʥʳ ʦʢʘʟʳʚʘʶʪ ʩʝʜʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʚʳʟʳʚʘʶʪ ʨʘʩʰʠʨʝʥʠʝ 

ʩʦʩʫʜʦʚ ʧʦʡʢʠʣʦʪʝʨʤʥʦʡ ʦʙʦʣʦʯʢʠ, ʩʥʠʞʘʶʪ ʘʢʪʠʚʥʦʩʪʴ ʨʝʥʠʥʘ ʧʣʘʟʤʳ, ʢʦʥʮʝʥʪʨʘʮʠʶ ʘʣʴʜʦʩʪʝʨʦʥʘ ʠ 

ʢʦʨʪʠʟʦʣʘ ʚ ʢʨʦʚʠ, ʫʚʝʣʠʯʠʚʘʶʪ ʜʠʫʨʝʟ ʠ ʥʘʪʨʠʡʫʨʝʟ [10, 11]. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʩʥʠʞʘʶʪ ʤʳʰʝʯʥʳʡ ʪʦʥʫʩ, 

ʨʘʩʰʠʨʷʶʪ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʩʥʠʞʘʶʪ ʩʚʝʨʪʳʚʘʝʤʦʩʪʴ ʢʨʦʚʠ, ʫʩʪʨʘʥʷʶʪ ʙʦʣʴ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʩʧʘʟʤʦʤ 

ʤʳʰʝʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʫʩʠʣʠʚʘʶʪ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʘʢʪʠʚʠʨʫʶʪ ʦʢʠʩʣʠʪʝʣʴʥʦʝ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʠ 

ʥʘʢʦʧʣʝʥʠʝ ʚ ʢʣʝʪʢʘʭ ʤʘʢʨʦʵʨʛʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʚʝʜʝʪ ʢ ʘʢʪʠʚʘʮʠʠ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʣʝʯʝʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʘʥʥ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʚʦʜʳ ʚʘʥʥ. ɸʥʘʣʠʟ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʵʬʬʝʢʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʚʘʥʥ [1, 8, 10-

15, 25]:  

1) ʧʝʨʚʠʯʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʜʚʠʛʠ ʚ ʧʦʢʨʦʚʥʳʭ ʪʢʘʥʷʭ, 

2) ʚʳʙʨʦʩ ʠʟ ʢʣʝʪʦʢ ʢʦʞʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

3) ʤʦʜʫʣʷʮʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

4) ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʯʝʨʝʟ ʧʦʢʨʦʚʥʳʝ ʪʢʘʥʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʦʜʝ ʚʘʥʥʳ ʠ ʠʭ ʦʙʱʝʨʝʟʦʨʙʪʠʚʥʦʝ 

ʜʝʡʩʪʚʠʝ, 

5) ʨʘʟʜʨʘʞʝʥʠʝ ʨʝʮʝʧʪʦʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʝʨʚʠʯʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʜʚʠʛʠ ʚ ʧʦʢʨʦʚʥʳʭ ʪʢʘʥʷʭ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʠʟʤʝʥʝʥʠʝʤ ʠʦʥʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ ʠ ʨH ʩʨʝʜʳ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʣʝʪʦʯʥʳʭ 

ʠ ʪʢʘʥʝʚʳʭ ʤʝʤʙʨʘʥ [29]. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʝʘʣʠʟʘʮʠʠ ʣʝʯʝʙʥʳʭ ʵʬʬʝʢʪʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʘʥʥ ʟʘʥʠʤʘʶʪ ʢʦʞʥʳʝ ʛʫʤʦʨʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʫʩʠʣʝʥʥʳʤ ʚʳʙʨʦʩʦʤ ɹɸɺ ʢʣʝʪʢʘʤʠ ʢʦʞʠ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [34]. 

ʂʣʝʪʢʠ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʧʝʨʝʜʘʶʪ ʜʨʫʛ ʜʨʫʛʫ ʠʥʬʦʨʤʘʮʠʶ ʧʫʪʝʤ ʚʳʜʝʣʝʥʠʷ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ ʮʝʣʦʛʦ ʨʷʜʘ 

ʮʠʪʦʢʠʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʪʝʨʣʝʡʢʠʥʦʚ, ʣʠʤʬʦʢʠʥʦʚ, ʤʦʥʦʢʠʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʪʢʘʥʝʡ ʥʘ 

ʨʘʟʜʨʘʞʠʪʝʣʴ. ɹɸɺ, ʚʳʜʝʣʷʶʱʠʝʩʷ ʠʟ ʢʣʝʪʦʢ ʢʦʞʠ, ʦʢʘʟʳʚʘʶʪ ʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʢʨʦʚʴ ʚʳʟʳʚʘʶʪ 

ʜʠʩʪʘʥʪʥʳʝ ʵʬʬʝʢʪʳ ʥʘ ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʫʨʦʚʥʝ. ʂʣʝʪʢʘʤʠ ʢʦʞʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʦʚ ʚʘʥʥ, ʷʚʣʷʶʪʩʷ: 

ʢʝʨʘʪʠʥʦʮʠʪʳ, ʢʣʝʪʢʠ ʄʝʨʢʝʣʷ, ʢʣʝʪʢʠ ʃʘʥʛʝʨʛʘʥʩʘ, ʢʣʝʪʢʠ ɻʨʠʥʰʪʝʡʥʘ, ʣʠʤʬʦʮʠʪʳ, ʤʦʥʦʮʠʪʳ, ʛʨʘʥʫʣʦʮʠʪʳ, ʪʫʯʥʳʝ 

ʢʣʝʪʢʠ, ʪʨʦʤʙʦʮʠʪʳ, ʵʥʜʦʪʝʣʠʦʮʠʪʳ, ʬʠʙʨʦʙʣʘʩʪʳ, ʘʜʠʧʦʮʠʪʳ. ʇʦ ʤʥʝʥʠʶ ɺ.ʉ. ʋʣʘʱʠʢʘ [34], ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ 

ʩʠʩʪʝʤʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʞʠ ʠʛʨʘʶʪ ʪʫʯʥʳʝ 

ʢʣʝʪʢʠ. ʈʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʭ ʢʘʢ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʞʝʣʝʟʳ, ʩʝʢʨʝʪʠʨʫʶʱʠʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʜʠʘʪʦʨʦʚ, 

ʛʠʩʪʘʤʠʥ, ʩʝʨʦʪʦʥʠʥ, ʢʠʥʠʥʳ, ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ, ʬʘʢʪʦʨ ʘʢʪʠʚʠʨʫʶʱʠʡ ʪʨʦʤʙʦʮʠʪʳ, ʩʫʙʩʪʘʥʮʠʶ ʩʦʢʨʘʱʘʶʱʫʶ ʛʣʘʜʢʠʝ 

ʤʳʰʮʳ ʩʦʩʫʜʦʚ, ʛʝʧʘʨʠʥ, ʬʘʢʪʦʨʳ ʭʝʤʦʪʘʢʩʠʩʘ. ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʚʘʥʥ, ʦʯʝʚʠʜʥʦ, 

ʠʛʨʘʶʪ ʣʠʤʬʦʮʠʪʳ ʢʦʞʠ, ʵʧʠʜʝʨʤʘʣʴʥʳʝ ʤʘʢʨʦʬʘʛʠ ʠ ʢʝʨʘʪʠʥʦʮʠʪʳ [1, 10, 11, 34, 40]. 

ɺʘʞʥʳʤ ʟʚʝʥʦʤ ʛʠʧʦʪʝʥʟʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʝʨʦʚʦʜʦʨʦʜʥʦʡ ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʷʮʠʷ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʷ NO. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʩʠʥʪʝʟʘ NO ʥʫʞʝʥ çʩʫʣʴʬʛʠʜʨʠʣʴʥʳʡ ʧʫʣè, ʢʦʪʦʨʳʡ 

ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ NO. ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʥʘʨʷʜʫ ʩʦ ʩʪʠʤʫʣʷʮʠʝʡ ʚʳʜʝʣʝʥʠʷ ʚʘʟʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʫʩʠʣʝʥʠʝʤ ʪʢʘʥʝʚʦʛʦ ʜʳʭʘʥʠʷ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝʤ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʷ ʚʥʝʰʥʶʶ ʨʘʙʦʪʫ ʩʝʨʜʮʘ [21, 22]. 

ɺ.ʊ. ʆʣʝʬʠʨʝʥʢʦ [27] ʦʙʥʘʨʫʞʠʣʘ, ʯʪʦ ʧʨʠ ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʤʦʜʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʚʘʥʥ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ 

ʢʦʞʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʦʛʣʦʱʝʥʠʷ ʆ2. 

ʈʦʣʴ ʦʙʱʝʨʝʟʦʨʙʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʣʝʯʝʙʥʦʛʦ ʵʬʬʝʢʪʘ ʚʘʥʥ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʦʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʳʜʝʣʷʶʪ ʚʝʱʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʜʝʡʩʪʚʠʷ (Na, K, Ca, Mg, SO4, Cl), ʯʘʩʪʠʯʥʦ 

ʧʨʦʥʠʢʘʶʱʠʝ ʯʝʨʝʟ ʢʦʞʥʳʝ ʧʦʢʨʦʚʳ ʚ ʢʨʦʚʴ (Br, J, H2S) ʠ ʭʦʨʦʰʦ ʧʨʦʥʠʢʘʶʱʠʝ ʯʝʨʝʟ ʢʦʞʫ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʩʨʝʜʳ 

ʦʨʛʘʥʠʟʤʘ (CO2, O2, Rn, N). ʇʨʠ ʵʪʦʤ ʜʦ 23% ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ 40% ʨʘʜʦʥʘ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʘʥʥʝ, ʜʝʧʦʥʠʨʫʝʪʩʷ ʚ ʢʦʞʝ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʫʣʴʬʠʜʦʚ (H2S, HS-) ʧʨʠ ʧʨʠʝʤʝ ʩʝʨʦʚʦʜʦʨʦʜʥʳʭ ʚʘʥʥ ʜʝʧʦʥʠʨʫʝʪʩʷ ʚ ʢʦʞʝ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʫʣʴʬʘʪʳ. 
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ɹʦʣʴʰʝʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʯʝʨʝʟ ʢʦʞʫ ʦʙʣʘʜʘʝʪ ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʝʨʦʚʦʜʦʨʦʜ. ɺ ʢʦʞʫ ʧʦʩʪʫʧʘʝʪ ʜʦ 20% ʩʝʨʦʚʦʜʦʨʦʜʘ, 

ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʚʘʥʥʝ [21, 22]. 

ʇʨʠʩʫʪʩʪʚʠʝ ʡʦʜʘ ʠ ʙʨʦʤʘ ʚ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʝ ʙʨʦʤʡʦʜʥʳʝ (ʍʅɹʁ) ʚʘʥʥʘʭ ʧʨʠʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʯʝʨʪʳ ʠʭ ʜʝʡʩʪʚʠʶ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ ʢʦʞʫ ʡʦʜʠʜʘ ʥʘʪʨʠʷ ʚʦ ʚʨʝʤʷ ʧʨʠʸʤʘ ʡʦʜʦʙʨʦʤʥʳʭ ʚʘʥʥ ʧʨʦʠʩʭʦʜʠʪ ʚʩʘʩʳʚʘʥʠʝ ʯʝʨʝʟ ʢʦʞʫ 

ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʡʦʜʘ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʧʦʩʪʫʧʘʝʪ ʚ ʱʠʪʦʚʠʜʥʫʶ ʞʝʣʝʟʫ [12-14]. 

ɸʜʩʦʨʙʮʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʡʦʜʘ ʯʝʨʝʟ ʢʦʞʫ ʧʦʚʳʰʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʘʥʥ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. ɺʩʘʩʳʚʘʥʠʝ ʡʦʜʘ ʢʦʞʝʡ ʚ 20 ʨʘʟ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʚʦʜʝ ʝʛʦ ʠʟ ʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ 

ʚ ʤʦʣʝʢʫʣʷʨʥʫʶ [12, 14]. ʅʘʨʷʜʫ ʩ ʡʦʜʦʤ, ʠʟ ʚʦʜʳ ʚʘʥʥ ʚʩʘʩʳʚʘʝʪʩʷ ʙʨʦʤ. ʇʦ ʜʘʥʥʳʤ ɽ.ɺ. ʋʪʝʭʠʥʘ [35], ʧʨʠ 

ʧʨʠʸʤʝ ʚʘʥʥ ʠʟ ʡʦʜʦʙʨʦʤʥʦʡ ʚʦʜʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʨʦʤʘ 40 ʤʛ/ʣ, ʡʦʜʘ ï 10 ʤʛ/ʣ ʟʘ 10 ʩʝʢʫʥʜ ʚ ʦʨʛʘʥʠʟʤ ʧʦʩʪʫʧʘʝʪ 

4-6 ʤʢʛ ʙʨʦʤʘ ʠ 1,7-2,3 ʤʢʛ ʡʦʜʘ, ʧʨʠ ʵʪʦʤ ʫʞʝ ʟʘ ʧʝʨʚʳʝ ʩʫʪʢʠ ʙʝʟ ʚʳʪʠʨʘʥʠʷ ʙʦʣʴʥʦʛʦ ʧʦʣʦʪʝʥʮʝʤ ʧʨʠ 

ʦʙʩʳʭʘʥʠʠ ʝʛʦ ʥʘ ʚʦʟʜʫʭʝ ʚʩʘʩʳʚʘʝʪʩʷ 284-390 ʤʢʛ ʙʨʦʤʘ ʠ 140-192 ʤʢʛ ʡʦʜʘ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ [32] 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʡʦʜʘ ʚ ʚʦʜʝ ʍʅɹʁ-ʚʘʥʥʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 24 ʛ/ʣ ʜʦ 50 ʤʛ/ʣ ʧʨʠ ʣʝʯʝʥʠʠ 

ʙʦʣʴʥʳʭ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ (ɻɹ) ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʧʦʣʠʧʠʜʝʤʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʥʝʢʦʪʦʨʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʘ ʪʘʢʞʝ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ 

ɼɸɼ; ʥʦʨʤʘʣʠʟʘʮʠʷ ʣʠʧʠʜʦʛʨʘʤʤʳ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʫ ʙʦʣʴʥʳʭ ɻɹ. 

ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʨʦʤʘ ʚ ʚʦʜʝ ʍʅɹʁ-ʚʘʥʥʳ ʧʦʚʳʰʘʝʪ ʝʸ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʡ ʵʬʬʝʢʪ: ʚ ʥʘʰʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ [32] ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʨʦʤʘ ʚ ʚʦʜʝ ʍʅɹʁ-ʚʘʥʥʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 24 

ʛ/ʣ ʦʪ 69 ʤʛ/ʣ ʜʦ 100 ʤʛ/ʣ ʫʩʠʣʠʚʘʝʪ ʚʣʠʷʥʠʝ ʚʘʥʥ ʥʘ ʚʝʛʝʪʘʪʠʚʥʳʡ ʢʦʥʪʫʨ ʨʝʛʫʣʷʮʠʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ 

ʙʦʣʴʥʳʭ ɻɹ (ʠʩʭʦʜʥʳʡ ʚʝʛʝʪʘʪʠʚʥʳʡ ʪʦʥʫʩ, ʚʝʛʝʪʘʪʠʚʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ, ʚʝʛʝʪʘʪʠʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ), ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʉɸɼ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʝ 

ʠ ʘʜʘʧʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʍʅɹʁ ʚʘʥʥ ʚʦʟʤʦʞʥʦ ʧʦʜʚʝʨʛʘʪʴ ʚʦʜʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ [11], ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʚʦʜʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʦʝ ʚʩʘʩʳʚʘʥʠʝ ʙʨʦʤʘ ʠ ʡʦʜʘ ʯʝʨʝʟ ʢʦʞʫ. ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʯʝʨʝʟ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʚʘʛʠʥʘʣʴʥʳʭ ʦʨʦʰʝʥʠʷʭ, ʧʨʦʪʝʢʘʝʪ ʙʦʣʝʝ ʘʢʪʠʚʥʦ [12, 14]. 

ɹʝʟʫʩʣʦʚʥʦ, ʧʨʠ ʧʨʠʝʤʝ ʣʶʙʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʘʥʥ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʨʘʞʝʥʠʝ ʨʝʮʝʧʪʦʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢʦʞʠ 

ʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʠʝʤʝ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʭ ʠ ʍʅɹʁ ʚʘʥʥ ʢʦʞʘ ʭʣʦʨʠʜ ʥʘʪʨʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʘʩʳʚʘʝʪ, ʦʜʥʘʢʦ ʝʛʦ ʩʣʝʜ (ʩʦʣʷʥʦʡ ʧʣʘʱ) ʜʣʠʪʝʣʴʥʦ ʦʩʪʘʝʪʩʷ ʥʘ ʢʦʞʝ ʧʦʩʣʝ ʚʳʩʳʭʘʥʠʷ ʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʜʨʘʞʠʪʝʣʝʤ ʨʝʮʝʧʪʦʨʦʚ ʢʦʞʠ, ʭʣʦʨʠʜ ʥʘʪʨʠʷ ʚʳʟʳʚʘʝʪ ʤʦʱʥʫʶ ʘʬʬʝʨʝʥʪʥʫʶ ʠʤʧʫʣʴʩʘʮʠʶ, 

ʧʦʩʪʫʧʘʶʱʫʶ ʚ ʎʅʉ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʦʨʛʘʥʠʟʤʘ ʥʘ ʚʘʥʥʫ, 

ʷʚʣʷʝʪʩʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ [12, 14]. 

ʅʘʤʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠʟʫʯʝʥʳ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʍʅɹʁ, ʢʘʨʥʘʣʣʠʪʦʚʳʭ, 

ʩʠʣʴʚʠʥʠʪʦʚʳʭ ʚʘʥʥ [32]. ʄʠʥʠʤʘʣʴʥʳʝ ʩʜʚʠʛʠ ʧʦʷʚʣʷʶʪʩʷ ʫʞʝ ʧʨʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 5-6 ʛ/ʣ, ʧʦʚʳʰʘʝʪʩʷ ʚʦʟʙʫʜʠʤʦʩʪʴ 

ʨʝʮʝʧʪʦʨʦʚ, ʫʩʠʣʠʚʘʝʪʩʷ ʚ 2 ʨʘʟʘ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠʤʧʫʣʴʩʘʮʠʷ ʥʝʨʚʘ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʦʧʠʩʘʥʥʳʭ ʨʝʘʢʮʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʚ ʚʘʥʥʝ. ʅʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʩʠʥʪʝʟʘ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʚʳʙʨʦʩ ʚ ʤʝʞʢʣʝʪʦʯʥʫʶ 

ʩʨʝʜʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ɹɸɺ. ʊʘʢ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʝʨʦʪʦʥʠʥʘ ʠ ʛʠʩʪʘʤʠʥʘ ʚ ʢʦʞʝ ʚʦʟʨʘʩʪʘʝʪ ʚ 1,5-1,7 ʨʘʟʘ, 

ʧʨʦʩʪʦʛʣʘʥʜʠʥʦʚ ï ʚ ʜʝʩʷʪʢʠ ʨʘʟ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʣʦʢʘʣʴʥʳʤʠ ʩʜʚʠʛʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ɹɸɺ 

ʚ ʢʨʦʚʠ ʠ ʤʦʜʫʣʷʮʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʥʠʤ ʢʣʝʪʦʢ-ʤʠʰʝʥʝʡ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʚʝʣʠʯʝʥʠʝ ʚʳʙʨʦʩʘ ʚ ʢʨʦʚʴ 

ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʜʘʧʪʦʛʝʥʘ ï ʠʥʪʝʨʣʝʡʢʠʥʘ-1, ʟʘʧʫʩʢʘʶʱʝʛʦ ʢʘʩʢʘʜ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʠʤʤʫʥʥʦʡ ʠ ʛʦʨʤʦʥʘʣʴʥʦ-

ʛʫʤʦʨʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʀʟʤʝʥʷʝʪʩʷ ʵʥʝʨʛʝʪʠʢʘ ʢʣʝʪʦʢ ʢʦʞʠ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʚ ʥʠʭ ɸʊʌ, ʢʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʥʦʡ ʠ ɸʊʌ-ʬʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. 

ʍʘʨʘʢʪʝʨ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʫʤʦʨʘʣʴʥʳʭ ʦʪʚʝʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʘʢʞʝ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ ʚʦʜʳ. ʊʘʢ, ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʢʨʳʩʘʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʨʥʘʣʣʠʪʦʚʳʭ ʠ ʩʠʣʴʚʠʥʠʪʦʚʳʭ ʚʘʥʥ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʚʳʷʚʣʝʥʳ ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʨʝʘʢʮʠʠ ʢʦʞʠ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʚʝʨʦʷʪʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷʤʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʜʠʟʘʡʥʘ [10].  

ʉʢʣʘʜʳʚʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʚʘʥʥʳ ʤʘʣʳʭ ʤʠʥʝʨʘʣʠʟʘʮʠʡ ʚʳʟʳʚʘʶʪ ʵʬʬʝʢʪʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘ ʩʯʸʪ ʠʟʤʝʥʝʥʠʷ 

ʠʦʥʥʦʛʦ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʜʠʟʘʡʥʘ ʦʢʦʣʦ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʨʝʘʢʮʠʷʤʠ ʥʝʨʚʥʦʡ ʠ ʛʫʤʦʨʘʣʴʥʦʡ ʩʠʩʪʝʤ, 

ʧʨʠ ʵʪʦʤ, ʤʦʜʫʣʠʨʫʷ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ ʚ ʚʘʥʥʝ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʝʘʢʮʠʶ ʢʣʝʪʦʢ ʧʦʢʨʦʚʥʳʭ ʪʢʘʥʝʡ. ɺʦʟʥʠʢʘʝʪ 

ʩʚʦʝʦʙʨʘʟʥʳʡ ʵʬʬʝʢʪ çʭʠʤʠʯʝʩʢʦʛʦ ʧʠʘʥʠʥʦè, ʢʣʘʚʠʰʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʢʣʝʪʢʠ ʢʦʞʠ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʘʥʥ ʠʟ ʚʦʜʳ 

ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʤʠʥʝʨʘʣʠʟʘʮʠʡ ʚʦʟʤʦʞʝʥ ʵʬʬʝʢʪ çʭʠʤʠʯʝʩʢʦʡ ʵʨʠʪʝʤʳè, ʥʘʧʦʤʠʥʘʶʱʝʡ ʧʦʜʦʙʥʫʶ ʨʝʘʢʮʠʶ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ. ʍʠʤʠʯʝʩʢʘʷ ʵʨʠʪʝʤʘ ï ʵʪʦ ʘʩʝʧʪʠʯʝʩʢʠʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʢʦʞʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʜʝʡʩʪʚʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʥʥʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʙʨʦʩʦʤ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʢʣʝʪʦʢ ʠ 

ɹɸɺ (ʛʠʩʪʘʤʠʥ, ʩʝʨʦʪʦʥʠʥ, ʧʨʦʩʪʘʛʣʘʥʜʠʥʳ, ʠʥʪʝʨʣʝʡʢʠʥʳ ʠ ʪ.ʜ.), ʠʟʤʝʥʝʥʠʝʤ ʵʥʝʨʛʝʪʠʢʠ ʢʣʝʪʦʢ ʢʦʞʠ ʩ ʥʘʨʘʩʪʘʥʠʝʤ 

ʢʨʝʘʪʠʥʠʥʬʦʩʬʦʢʠʥʘʟʥʦʡ ʠ ɸʊʌ-ʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝʤ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ɸʊʌ. ʍʠʤʠʯʝʩʢʘʷ 

ʵʨʠʪʝʤʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʟʘʱʠʪʳ, ʘʢʪʠʚʘʮʠʝʡ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʘ ɺʅʉ, ʛʫʤʦʨʘʣʴʥʦʛʦ ʠ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʴʝʚ ʠʤʤʫʥʠʪʝʪʘ. ʊʘʢʞʝ, ʢʘʢ ʠ ʬʦʪʦʵʨʠʪʝʤʘ, ʭʠʤʠʯʝʩʢʘʷ ʵʨʠʪʝʤʘ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 
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ʪʨʦʬʠʢʦ-ʨʝʛʝʥʝʨʘʪʦʨʥʳʡ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪʳ ʥʘ ʫʨʦʚʥʝ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʊʨʦʬʠʢʦ-ʨʝʛʝʥʝʨʘʪʦʨʥʦʝ 

ʜʝʡʩʪʚʠʝ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ ʵʬʬʝʢʪʦʤ ɻʝʨʵ (ʘʢʪʠʚʘʮʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʨʝʛʝʥʝʨʘʮʠʷ ʢʣʝʪʦʢ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʠʭ 

ʨʘʩʧʘʜʘ). ʅʘʤʠ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ ʞʠʚʦʪʥʳʭ ʠ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʟʘ ʙʦʣʴʥʳʤʠ, ʧʦʣʫʯʘʚʰʠʤʠ ʍʅɹʁ ʚʘʥʥʳ ʨʘʟʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʡ ʵʨʠʪʝʤʳ ʦʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʚ ʚʘʥʥʝ [10, 32]. ʊʘʢ, 

ʚʘʥʥʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 10-12 ʛ/ʣ ʚʳʟʳʚʘʶʪ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʣʶʜʝʡ ʩʣʘʙʫʶ ʵʨʠʪʝʤʥʫʶ ʨʝʘʢʮʠʶ. ʋʞʝ ʯʝʨʝʟ 

ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʧʦʩʣʝ ʧʨʠʸʤʘ ʚʘʥʥʳ ʚ ʢʦʞʝ ʞʠʚʦʪʥʳʭ ʧʦʷʚʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʥʝʢʨʦʟʳ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʠ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʭ ʢʣʝʪʦʢ, ʫʤʝʨʝʥʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʥʝʡʪʨʦʬʠʣʴʥʳʤʠ ʣʝʡʢʦʮʠʪʘʤʠ ʠ ʤʦʥʦʮʠʪʘʤʠ, ʟʘʤʝʪʥʦʝ 

ʚʦʟʨʘʩʪʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ɹɸɺ ʚ ʢʦʞʝ ʠ ʢʨʦʚʠ, ʫʚʝʣʠʯʝʥʠʝ ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʝʡʢʦʮʠʪʦʚ (ʌɸʃ), B- ʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ. 

ʇʦʜʦʙʥʘʷ ʨʝʘʢʮʠʷ ʦʙʥʘʨʫʞʝʥʘ ʠ ʫ ʙʦʣʴʥʳʭ ɻɹ, ʧʦʣʫʯʘʚʰʠʭ ʍʅɹʁ-ʙʘʣʴʥʝʦʪʝʨʘʧʠʶ. ɺʘʥʥʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 20-24 ʛ/ʣ 

ʚʳʟʳʚʘʶʪ ʫʤʝʨʝʥʥʫʶ ʨʝʘʢʮʠʶ çʭʠʤʠʯʝʩʢʦʡ ʵʨʠʪʝʤʳè. ɺ ʢʦʞʝ ʚʦʟʨʘʩʪʘʝʪ ʯʠʩʣʦ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʢʣʝʪʦʯʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʌɸʃ, ʠʤʤʫʥʦʢʦʨʨʠʛʠʨʫʶʱʠʡ ʵʬʬʝʢʪ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʨʝʥʥʘʷ 

ʘʢʪʠʚʘʮʠʷ ʩʠʩʪʝʤʳ ɻɻʅ. ʇʨʠʸʤ ʚʘʥʥ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 36 ʛ/ʣ ʠ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʵʨʠʪʝʤʥʦʡ ʨʝʘʢʮʠʝʡ, 

ʘʢʪʠʚʘʮʠʝʡ ʩʠʤʧʘʪʠʢʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ ɻɻʅ [10, 11, 32]. 

ɺ ʨʝʘʣʠʟʘʮʠʠ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʥʘʨʫʞʥʦʡ ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʎʅʉ, ɺʅʉ, 

ʛʫʤʦʨʘʣʴʥʦ-ʛʦʨʤʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʘʣʴʥʝʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʚ ʘʜʝʢʚʘʪʥʳʭ 

ʜʦʟʘʭ ʥʦʨʤʘʣʠʟʫʶʪ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤ ʛʦʤʝʦʩʪʘʟʘ. ʇʨʠ ʵʪʦʤ, ʩʦʛʣʘʩʥʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ ɸʨʥʜʪʘ-ʐʫʣʴʮʘ, 

ʩʣʘʙʳʝ ʨʘʟʜʨʘʞʠʪʝʣʠ ï ʚʦʟʙʫʞʜʘʶʪ, ʩʨʝʜʥʝʡ ʩʠʣʳ ï ʩʪʠʤʫʣʠʨʫʶʪ, ʩʠʣʴʥʳʝ ï ʪʦʨʤʦʟʷʪ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ï 

ʧʘʨʘʣʠʟʫʶʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ [32].  

ʄʥʦʛʦʫʨʦʚʥʝʚʳʝ (ʤʝʩʪʥʳʝ, ʩʠʩʪʝʤʥʳʝ, ʦʨʛʘʥʠʟʤʝʥʥʳʝ) ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʫʶʪ ʤʥʦʛʦʛʨʘʥʥʳʝ ʣʝʯʝʙʥʳʝ 

ʵʬʬʝʢʪʳ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ: ʪʨʦʬʠʯʝʩʢʠʡ, ʨʝʛʝʥʝʨʘʪʦʨʥʳʡ, ʠʤʤʫʥʦʢʦʨʨʠʛʠʨʫʶʱʠʡ, 

ʜʝʩʝʥʩʝʙʠʣʠʟʠʨʫʶʱʠʡ, ʚʘʟʦʘʢʪʠʚʥʳʡ ʠ ʢʦʨʨʠʛʠʨʫʶʱʠʡ ʫʨʦʚʝʥʴ ɸɼ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ, 

ʦʙʝʟʙʦʣʠʚʘʶʱʠʡ, ʘʜʘʧʪʠʚʥʳʡ (ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʡ). 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʢʫʨʩ ʣʝʯʝʥʠʷ ʚ 80-90 % ʩʣʫʯʘʝʚ ʩʦʩʪʘʚʣʷʝʪ 14 ʜʥʝʡ. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʩʫʝɦʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʣʝʯʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ 21-ʜʥʝʚʥʳʭ ʢʫʨʩʦʚ ʢʫʨʦʨʪʥʦʡ ʪʝʨʘʧʠʠ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʘ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [7, 23, 25]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʢʦʨʦʯʝʥʥʳʭ ʜʦ 14 ʜʥʝʡ ʢʫʨʩʦʚ ʣʝʯʝʥʠʷ 

ɻɹ, ʢʦʛʜʘ ʢʦʣʠʯʝʩʪʚʦ ʚʘʥʥ ʜʦʩʪʠʛʘʝʪ 6-7 ʧʨʦʮʝʜʫʨ, ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʈʝʟʫʣʴʪʘʪʳ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʫʢʦʨʦʯʝʥʥʦʡ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʡʦʜʙʨʦʤʥʦʡ ʠ ʘʟʦʪʥʦʡ 

ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ ʫ ʙʦʣʴʥʳʭ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ [31]. ʀʤʝʶʪʩʷ ʦʜʠʥʦʯʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʠʧʦʪʝʥʟʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ 8 ʧʨʦʮʝʜʫʨ ʩʫʣʴʬʠʜʥʦʡ ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʩʝʨʦʚʦʜʦʨʦʜʘ 

50-100 ʤʛ/ʣ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʵʬʬʝʢʪʘ ʚ ʩʨʝʜʥʝʤ 8,03 ʤʝʩʷʮʘ [37]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦ ʜʘʥʥʳʤ ɽ.ɺ. ɺʣʘʜʠʤʠʨʩʢʦʛʦ, 

ʢʫʨʩ ʚʘʥʥ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ ʯʝʤ 8-12 ʧʨʦʮʝʜʫʨ [11]. ɹʦʣʝʝ ʢʦʨʦʪʢʠʡ ʢʫʨʩ ʪʘʢʞʝ ʦʙʳʯʥʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʢʦʪʦʨʦʤʫ ʩʥʠʞʝʥʠʶ ɸɼ, ʥʦ ʛʠʧʦʪʝʥʟʠʚʥʳʡ ʵʬʬʝʢʪ ʩʦʭʨʘʥʷʝʪʩʷ ʪʦʣʴʢʦ 2-3 ʤʝʩʷʮʘ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʧʦʣʥʦʮʝʥʥʦʝ 

ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʘʥʥ ʣʝʯʝʥʠʝ ʚʳʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ɸɼ ʥʘ ʩʨʦʢ ʜʦ 4-6 ʤʝʩʷʮʝʚ [11]. ʈʷʜ ʘʚʪʦʨʦʚ 

ʨʝʢʦʤʝʥʜʫʶʪ ʫʢʦʨʦʯʝʥʥʳʝ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʫʨʩʳ ʢʫʨʦʨʪʥʦʡ ʪʝʨʘʧʠʠ ʪʦʣʴʢʦ ʚ ʧʨʝʤʦʨʙʠʜʥʦʡ ʩʪʘʜʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʠ ʜʠʩʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷʭ [16, 36]. ɺʳʰʝ ʫʢʘʟʘʥʥʦʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʧʦʠʩʢ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʚʘʥʥ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ, ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʦʚ 

ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʡ 

ʢʣʝʪʦʢ ʪʢʘʥʝʡ, ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʘʢʪʠʚʘʮʠʝʡ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʛʫʤʦʨʘʣʴʥʳʭ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. 

ʆʪʚʝʪʥʳʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʦʩʷʪ ʤʥʦʛʦʟʚʝʥʴʝʚʦʡ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʭʘʨʘʢʪʝʨ ʠ ʟʘʚʠʩʷʪ ʦʪ ʥʘʙʦʨʘ ʨʘʟʜʨʘʞʠʪʝʣʝʡ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʝʚʘʣʠʨʫʶʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ ʚ ʚʘʥʥʝ.  

ɿʥʘʥʠʝ ʪʦʥʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ ʚʦʦʨʫʞʘʝʪ ʚʨʘʯʘ-ʢʫʨʦʨʪʦʣʦʛʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʝʝ ʚʠʜʦʚ, ʧʦʟʚʦʣʷʝʪ ʦʩʦʟʥʘʥʥʦ ʚʳʙʠʨʘʪʴ ʙʘʣʴʥʝʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʘʛʝʥʪʳ ʠ ʠʭ ʜʦʟʳ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʣʝʯʝʙʥʳʭ 

ʬʘʢʪʦʨʦʚ. 
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ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ɽ.ɸ. ɺʘʛʥʝʨʘè ʄɿ ʈʌ 
ʆʙʟʦʨ ʧʦʩʚʷʱʝʥ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʝ ʢʫʨʦʨʪʥʦʡ ʤʝʜʠʮʠʥʳ ï ʥʘʨʫʞʥʦʡ ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ. ɸʚʪʦʨʳ ʧʨʝʜʩʪʘʚʠʣʠ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʠ ʜʘʥʥʳʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʯʝʪʳʨʝ ʵʬʬʝʢʪʘ ʚ ʜʝʡʩʪʚʠʠ ʙʘʣʴʥʝʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ï ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʡ, 

ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʡ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠ ʭʠʤʠʯʝʩʢʠʡ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʡ 

ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʭʘʨʘʢʪʝʨ. ɺʝʜʫʱʫʶ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʣʝʯʝʙʥʳʭ ʵʬʬʝʢʪʦʚ ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ ʠʛʨʘʝʪ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʚʦʜʳ ʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʥʥʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʣʴʥʝʦʪʝʨʘʧʠʷ, ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʘʥʪʠʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʬʘʢʪʦʨ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʬʘʢʪʦʨ, ʭʠʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. 
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THE EXTERNAL BALNEOTHERAPY: MECHANISMS AND TREATMENT EFFECTS  
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Russian Ministry of Health 
This review is devoted to the challenging problem of balneotherapeutics ï external balneotherapy. The authors present the literature data and their 

science researches data. Four effects in action of balneotherapy agents ï hydrostatic, antigravitational, temperature and chemical are analyzed in detail. 
Under the effects of these factors the difficult complex of the response reactions of the organism are formed. The main role in realization of the treatment 

effects of balneotherapy is played by the chemical composition of water in mineral bath. 
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ʤʠʥʝʨʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ çɻʦʨʷʯʠʡ ʧʣʷʞè ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʣʝʯʝʙʥʳʭ ʮʝʣʷʭ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ ʦʙ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ ʩʫʜʠʣʠ ʪʦʣʴʢʦ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʳ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ 

ʧʦʭʦʞʠʤʠ ʚʦʜʘʤʠ [13]. ɺʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʵʪʠʭ ʚʦʜ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʥʘ 

ʧʨʠʤʝʨʝ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ɺʉʈ), ʢʦʪʦʨʘʷ ʧʨʠʟʥʘʥʘ ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʥʝʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ. 

ʇʨʦʩʪʦʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ 

ʧʦʜʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʦʩʪʨʦʚʘ ʂʫʥʘʰʠʨ. ʆʩʦʙʦʡ ʮʝʥʥʦʩʪʴʶ 

ʠʟʫʯʝʥʠʷ ɺʉʈ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʦʩʪʦʚʝʨʥʳʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʦʩʪʦʷʥʠʷ 

ʟʜʦʨʦʚʴʷ. ɺʉʈ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ, ʜʦʩʪʦʚʝʨʥʦ 

ʦʪʨʘʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʢʫʨʩʘ ʣʶʙʦʡ ʪʝʨʘʧʠʠ. ɺʉʈ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʤʛʥʦʚʝʥʥʦʡ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʨʦʚʦʜʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [2]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʪʴ ʚ ʜʠʥʘʤʠʢʝ ʠʟʤʝʥʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʷʜʘ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ ʦʪʜʳʭʘʶʱʠʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʠʝʤʘ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʘʥʥ ʚ ʙʘʣʴʥʝʦʣʝʯʝʙʥʠʮʝ çɻʦʨʷʯʠʡ ʧʣʷʞè. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺʝʩʴ ʢʣʠʥʠʯʝʩʢʠʡ ʦʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥ ʥʘ ʙʘʟʝ ʙʘʣʴʥʝʦʣʝʯʝʙʥʠʮʳ 

çɻʦʨʷʯʠʡ ʧʣʷʞè, ʤʠʥʝʨʘʣʴʥʘʷ ʚʦʜʘ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ, ʪʝʨʤʘʣʴʥʦʡ, ʘʟʦʪʥʦ-ʢʨʝʤʥʠʩʪʦʡ 

ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʡ, ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʦʡ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʣʠʯʠʝ ʚ ʚʦʜʝ ʢʨʝʤʥʠʷ (84,0 ʤʛ/ʜʤ3), 

ʯʪʦ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʢʨʝʤʥʠʝʚʫʶ ʢʠʩʣʦʪʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 233,2 ʤʛ/ʜʤ3. ɺ ʙʘʣʴʥʝʦʣʦʛʠʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʣʝʯʝʙʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʶ 50,0 ʠ ʙʦʣʝʝ ʤʛ/ʜʤ3 [1, 4]. ɺʦʜʳ ʠʟʚʝʩʪʥʳʭ ʢʫʨʦʨʪʦʚ ʩʪʨʘʥʳ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʩʦʜʝʨʞʘʪ ʦʪ 50 

ʜʦ 140 ʤʛ/ʣ ï ʂʫʣʴʜʫʨ, ɸʥʥʝʥʩʢʠʝ ʚʦʜʳ, ʊʘʣʘʷ ʠ ʜʨʫʛʠʝ [6, 7, 9, 10], ʪʦ ʝʩʪʴ, ʧʦʯʪʠ ʚ ʪʨʠ ʨʘʟʘ ʧʨʝʚʳʰʝʥ 
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ʫʩʨʝʜʥʝʥʥʳʡ ʜʣʷ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʧʦʢʘʟʘʪʝʣʴ [8]. ʊʝʨʨʠʪʦʨʠʷ ʠʩʪʦʯʥʠʢʘ ʦʙʣʘʜʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ [11, 12]. 

ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 25 ʯʝʣʦʚʝʢ ʚ ʚʦʟʨʘʩʪʝ 40Ñ4,0 ʣʝʪ, ʥʝ ʠʤʝʶʱʠʭ ʛʨʫʙʦʡ 

ʧʘʪʦʣʦʛʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (ʉʉʉ) ʠ ʧʨʠʝʭʘʚʰʠʭ ʥʘ ʤʠʥʝʨʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʩ ʮʝʣʴʶ ʦʙʱʝʛʦ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʦʟʜʦʨʦʚʣʝʥʠʷ. ɹʘʣʴʥʝʦʣʝʯʝʥʠʝ ʩʦʩʪʦʷʣʦ ʠʟ ʙʝʩʢʦʥʪʨʦʣʴʥʦʛʦ ʢʫʧʘʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʩ ʛʦʨʷʯʝʡ 

ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʦʡ, ʤʠʥʠʤʫʤ ʧʦ 30 ʤʠʥʫʪ ʜʚʘ-ʪʨʠ ʨʘʟʘ ʚ ʜʝʥʴ. ɺ ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʡ ʥʦʨʤʳ ʜʣʷ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ. ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʪʘʪʠʚʥʦʛʦ ʥʝʠʥʚʘʟʠʚʥʦʛʦ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çɺʘʣʝʦʩʢʘʥè ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʇʆ çɼʠʘʣè. ʇʨʠʙʦʨ ʠʤʝʝʪ ʩʝʨʪʠʬʠʢʘʪʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʧʦ 39 ʧʦʢʘʟʘʪʝʣʷʤ. ɸʥʘʣʠʟ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ɺʉʈ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Microsoft Excel ʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʦ ʥʘʰʝʤʫ ʟʘʢʘʟʫ ʧʨʦʛʨʘʤʤʦʡ-ʰʣʶʟʦʤ ʜʣʷ 

ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʤʧʣʝʢʩʦʤ çɺʘʣʝʦʩʢʘʥè ʠ ʦʙʨʘʙʦʪʯʠʢʦʤ ʜʘʥʥʳʭ ɺʉʈ 

Microsoft Excel.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʏʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʨʝʭ ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʝʨʜʝʯʥʳʡ ʨʠʪʤ ʬʘʢʪʦʨʦʚ: ʨʝʬʣʝʢʪʦʨʥʦ-ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ, ʨʝʬʣʝʢʪʦʨʥʦ-

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ. ʀʟʤʝʥʝʥʠʝ ʨʠʪʤʘ ʩʝʨʜʮʘ ï ʵʪʦ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʦʧʝʨʘʪʠʚʥʘʷ 

ʨʝʘʢʮʠʷ ʮʝʣʦʩʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʥʘ ʣʶʙʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʙʘʣʘʥʩ ʤʝʞʜʫ ʪʦʥʫʩʦʤ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʦʚ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ (ɺʅʉ). ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʣʘʩʴ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʚ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʳ 1 ʠ ʨʘʟʙʠʪʳ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: ɺʉʈ ʥʘ ʥʘʯʘʣʦ ʣʝʯʝʥʠʷ, ʧʦʩʣʝ 3-5 ʚʘʥʥ, ʧʦʩʣʝ 10-14 ʚʘʥʥ ʠ ʧʦʩʣʝ 20 ʚʘʥʥ ʠ ʙʦʣʝʝ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʪʝʤ, ʯʪʦ ʚ ʵʪʠ ʩʨʦʢʠ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘʠʙʦʣʴʰʠʝ ʢʦʣʝʙʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ.  

ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ.  

ʏʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ, HRR). ɺ ʥʦʨʤʝ ʩʦʩʪʘʚʣʷʝʪ 55-85 (60-90 ʧʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ) 

ʫʜʘʨʦʚ ʤʠʥʫʪʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʚʳʯʥʦʩʪʴ ï ʵʪʦ ʪʦʥʢʠʡ ʧʦʢʘʟʘʪʝʣʴ, ʦʪʨʘʞʘʶʱʠʡ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʙʦʪʫ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʛʠʧʦʬʠʟʘ, ʩʦʩʪʦʷʥʠʝ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʵʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʠʧʦʢʩʠʠ ʦʨʛʘʥʠʟʤʘ [2]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦ ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʞʝʥ 

ʧʨʠʙʣʠʞʘʪʴʩʷ ʢ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʥʦʨʤʳ (60-70).  

ʊʘʙʣʠʮʘ 1- ɼʠʥʘʤʠʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʣʝʯʝʥʠʷ ʥʘ ʤʠʥʝʨʘʣʴʥʦʤ ʠʩʪʦʯʥʠʢʝ çɻʦʨʷʯʠʡ ʧʣʷʞè 

 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʠʥʷʪʳʭ ʚʘʥʥ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ɺʉʈ 

HRR, 

ʥʦʨʤʘ 60-90 

ʫʜ. ʤʠʥ 

RRNN, 

ʥʦʨʤʘ  

832-1017 ʝʜ. 

 

SDNN, ʥʦʨʤʘ 

 30-100 ʝʜ. 

 

RMSSD, 

ʥʦʨʤʘ 

 20-55,3 ʝʜ. 

CV, 

ʥʦʨʤʘ  

3-12 ʝʜ. 

pNN50,  

ʥʦʨʤʘ  

4,5-31,90 ʝʜ. 

ɼʦ ʧʨʠʝʤʘ ʚʘʥʥ 

78,1547 811,9840 28,2545 22,7284 3,5451 5,8000 

ʇʦʩʣʝ 3-5 ʚʘʥʥ 
86,2368 703,7125 20,6267 14,8197 2,8786 1,75 

ʇʦʩʣʝ 10-14 

ʚʘʥʥ 78,6863 763,09 28,2462 18,1682 3,6855 2,0 

ʇʦʩʣʝ 20 ʠ 

ʙʦʣʝʝ ʚʘʥʥ 69,1076 893,3671 36,5004 34,2989 4,1203 13,1429 
ʇʨʠʤʝʯʘʥʠʝ: RRNN - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ NN ʠʥʪʝʨʚʘʣʦʚ (NN - ʨʷʜ ʥʦʨʤʘʣʴʥʳʭ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʵʢʩʪʨʘʩʠʩʪʦʣ); 

SDNN - ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʠʥʪʝʨʚʘʣʦʚ RR; RMSSD - ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʦʩʪʝʡ 

ʜʣʠʪʝʣʴʥʦʩʪʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ NN ʠʥʪʝʨʚʘʣʦʚ; CV - ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ NN-ʠʥʪʝʨʚʘʣʦʚ; pNN50% - ʧʨʦʮʝʥʪ NN50 ʦʪ ʦʙʱʝʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʘʨ ʠʥʪʝʨʚʘʣʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʙʦʣʝʝ, ʯʝʤ ʥʘ 50 ʤʠʣʣʠʩʝʢʫʥʜ, ʧʦʣʫʯʝʥʥʦʝ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʟʘʧʠʩʠ. 

 

ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʙʣʠʞʘʣʩʷ ʢ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʥʦʨʤʳ. 

ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʢʫʱʠʡ ʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ, ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʭʨʦʥʠʯʝʩʢʫʶ ʛʠʧʦʢʩʠʶ ʠ 

ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ.  

ʀʟ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʦʪʤʝʯʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʢʦʣʝʙʘʥʠʷ ʨʠʪʤʘ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ï ʫʚʝʣʠʯʝʥʠʝ ʥʘ 

ʤʦʤʝʥʪ ʧʨʠʝʤʘ 3-5 ʚʘʥʥʳ, ʯʪʦ ʙʳʣʦ ʨʘʩʮʝʥʝʥʦ ʥʘʤʠ ʢʘʢ ʥʝʚʳʨʘʞʝʥʥʘʷ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ, ʩ 

ʧʦʩʪʝʧʝʥʥʳʤ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʢ 20 ʚʘʥʥʝ. ʊʘʢʠʝ ʢʦʣʝʙʘʥʠʷ 

ʜʦʧʫʩʪʠʤʳ ʫ ʣʶʜʝʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʜʦʨʦʚʦʡ ʨʝʛʫʣʷʮʠʝʡ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʦʧʘʩʥʳ ʥʘ ʬʦʥʝ ʧʘʪʦʣʦʛʠʠ ʉʉʉ. ɺ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʫ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷ ʥʝ ʚʳʭʦʜʠʣʠ ʟʘ ʧʨʝʜʝʣʳ ʫʩʣʦʚʥʦʡ ʥʦʨʤʳ, ʢ ʢʦʥʮʫ ʣʝʯʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʏʉʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʦʙʩʣʝʜʫʝʤʳʭ, ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʘʣʘʥʩʘ 

ɺʅʉ, ʥʦʨʤʘʣʠʟʘʮʠʶ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʤʝʥʴʰʝʥʠʝ ʛʠʧʦʢʩʠʠ. 



 
27 

 
 

RRNN ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ NN ʠʥʪʝʨʚʘʣʦʚ. NN ʦʟʥʘʯʘʝʪ ʨʷʜ ʥʦʨʤʘʣʴʥʳʭ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʵʢʩʪʨʘʩʠʩʪʦʣ - ʥʦʨʤʘ 924,5Ñ92,5 ʝʜ. ʇʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʘʝʪ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʚʣʠʷʥʠʡ ʥʘ ʩʠʥʫʩʦʚʳʡ ʨʠʪʤ ʩʣʦʞʠʚʰʝʛʦʩʷ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʩʠʤʧʘʪʠʯʝʩʢʠʤ ʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʤ 

ʦʪʜʝʣʘʤʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ 

ʥʘʩʳʱʝʥʠʷ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ). ʉʥʠʞʝʥʠʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ ʩʪʦ ʝʜʠʥʠʮ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʘʪʦʣʦʛʠʶ ʛʝʧʘʪʦ-ʙʠʣʠʘʨʥʦʡ, 

ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʠʣʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ, ʭʨʦʥʠʯʝʩʢʫʶ ʛʠʧʦʢʩʠʶ. ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ 

ʠʟʥʘʯʘʣʴʥʦ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʦʨʤʳ. ʂ 3-5 ʚʘʥʥʝ ʦʥ ʦʧʫʩʢʘʣʩʷ ʝʱʝ ʥʠʞʝ ʠʩʭʦʜʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʮʝʥʠʪʴ ʢʘʢ ʙʘʣʴʥʝʦʨʝʘʢʮʠʶ. ʂ 10-14 ʚʘʥʥʝ ʦʥ ʫʚʝʣʠʯʠʚʘʣʩʷ, ʥʦ ʥʝ ʜʦʩʪʠʛʘʣ ʥʠʞʥʝʡ 

ʛʨʘʥʠʮʳ ʥʦʨʤʳ. ʂ 20 ʚʘʥʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ. 

ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʛʠʧʦʢʩʠʠ ʠ ʥʦʨʤʘʣʠʟʘʮʠʶ ʢʘʢ ʚʝʛʝʪʘʪʠʚʥʦʛʦ, ʪʘʢ ʠ ʵʥʜʦʢʨʠʥʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ. 

 

 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (HRR) ʧʦʜ ʚʣʠʷʥʠʝʤ ʣʝʯʝʥʠʷ  

ʥʘ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʘʭ çɻʦʨʷʯʠʡ ʧʣʷʞè. 
 

SDNN ï ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʠʥʪʝʨʚʘʣʦʚ RR ʟʘ ʚʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ, 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚʝʣʠʯʠʥ ʥʦʨʤʘʣʴʥʳʭ RR-ʠʥʪʝʨʚʘʣʦʚ. ʇʦʢʘʟʘʪʝʣʴ ʠʥʪʝʛʨʘʣʴʥʳʡ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʨʠʪʤʘ ʩʝʨʜʮʘ ʚ ʮʝʣʦʤ, ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʣʠʷʥʠʷ ʥʘ ʩʠʥʫʩʦʚʳʡ ʫʟʝʣ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʦʚ ɺʅʉ. ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʜʦ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʩʥʠʞʝʥ. 

ʉʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʛʦʚʦʨʠʪ ʦ ʧʨʝʚʘʣʠʨʦʚʘʥʠʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʨʝʛʫʣʷʮʠʠ ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ. ʀʟʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʷʚʣʷʝʪʩʷ ʫʢʘʟʘʥʠʝʤ ʥʘ ʨʘʟʚʠʪʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʩʪʝʤʝ ʧʠʱʝʚʘʨʝʥʠʷ (ʛʠʧʝʨʘʮʠʜʥʳʡ ʛʘʩʪʨʠʪ, ʩʠʥʜʨʦʤ ʵʥʜʦʛʝʥʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʛʝʧʘʪʦʧʘʪʠʠ ʠ 

ʪ.ʜ.), ʵʥʜʦʢʨʠʥʦʧʘʪʠʠ, ʧʦʚʳʰʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʥʝʘʜʝʢʚʘʪʥʦʩʪʴ 

ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ ʠ ʜʨʫʛʠʝ ʭʨʦʥʠʯʝʩʢʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʫ ʥʘʙʣʶʜʘʝʤʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʙʳʣ ʥʠʞʝ ʥʦʨʤʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʭ 

ʚʣʠʷʥʠʡ ʥʘ ʩʠʥʫʩʦʚʳʡ ʫʟʝʣ, ʭʨʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʠʩʭʦʜʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʭʨʦʥʠʯʝʩʢʫʶ ʛʠʧʦʢʩʠʶ ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ. 

 

ʈʠʩ. 2. ʂʦʣʝʙʘʥʠʷ SDNN (ʩʫʤʤʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʠʥʪʝʨʚʘʣʦʚ RR) ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ. 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʣʝʙʘʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʚ ʜʠʥʘʤʠʢʝ. ɺ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʩʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʣʦ 

ʩʥʠʞʝʥʠʝ ʠʩʭʦʜʥʦ ʥʠʟʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʨʦʪʢʫʶ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ, ʘ ʟʘʪʝʤ 

ʧʦʩʪʝʧʝʥʥʦʝ ʝʛʦ ʧʦʚʳʰʝʥʠʝ ʜʦ ʥʦʨʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʢ 10 ʚʘʥʥʝ. ʆʜʥʘʢʦ ʪʘʢʦʝ ʩʥʠʞʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʙʘʣʴʥʝʦʨʝʘʢʮʠʠ ʜʦʧʫʩʪʠʤʦ ʪʦʣʴʢʦ ʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʠ 
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ʢʨʠʪʠʯʥʳʤ ʫ ʣʠʮ ʩ ʧʘʪʦʣʦʛʠʝʡ ʉʉʉ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. ʇʦʩʣʝ 20 ʚʘʥʥʳ ʧʨʦʠʩʭʦʜʠʣʦ 

ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʣʫʯʰʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʦʚ, ʥʦʨʤʘʣʠʟʘʮʠʠ ʙʘʣʘʥʩʘ ʚʝʛʝʪʘʪʠʚʥʳʭ ʚʣʠʷʥʠʡ ʠ ʩʥʠʞʝʥʠʷ ʩʪʝʧʝʥʠ ʛʠʧʦʢʩʠʠ 

ʩʠʥʫʩʦʚʦʛʦ ʫʟʣʘ. 

CV - ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ NN-ʠʥʪʝʨʚʘʣʦʚ. ʅʦʨʤʘ 3-12 ʝʜ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʫʜʦʙʝʥ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʨʤʠʨʦʚʘʥʥʫʶ ʦʮʝʥʢʫ ʜʠʩʧʝʨʩʠʠ ʠ ʤʦʞʝʪ ʩʨʘʚʥʠʚʘʪʴʩʷ 

ʫ ʣʠʮ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ. ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʙʳʣ ʥʘ 

ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʥʦʨʤʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʠʩʙʘʣʘʥʩʝ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʦʚ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʩʣʝ ʧʨʠʝʤʘ 3-5 ʚʘʥʥʳ ʧʨʦʠʟʦʰʣʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʠʞʝ ʫʩʣʦʚʥʦʡ 

ʥʦʨʤʳ. ɿʘʪʝʤ, ʢ 10-14 ʚʘʥʥʝ ʦʥ ʚʦʟʚʨʘʱʘʣʩʷ ʢ ʠʩʭʦʜʥʳʤ ʟʥʘʯʝʥʠʷʤ ʠ ʢ 20 ʚʘʥʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʚʳʰʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ, ʫʢʘʟʳʚʘʶʱʝʝ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʚʝʛʝʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʝʟ ʩʨʳʚʘ ʘʜʘʧʪʘʮʠʠ.  

RMSSD - ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʦʩʪʝʡ ʜʣʠʪʝʣʴʥʦʩʪʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ NN ʠʥʪʝʨʚʘʣʦʚ. ʅʦʨʤʘ ʨʘʚʥʘ 20-55,3 ʝʜ. ʆʪʨʘʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʡ ʚʝʛʝʪʘʪʠʚʥʦʡ 

ʨʝʛʫʣʷʮʠʠ. ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ ʧʘʨʘʤʝʪʨ ʠʩʭʦʜʥʦ ʥʘʭʦʜʠʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʥʦʨʤʳ. 

ʂ 3 ʚʘʥʥʝ ʦʥ ʩʥʠʞʘʣʩʷ, ʥʘ 10-14 ʚʘʥʥʫ ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ. ʂ 20 ʚʘʥʥʝ ʦʥ ʧʨʝʚʳʰʘʣ 

ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʧʦʟʠʪʠʚʥʳʡ ʤʦʤʝʥʪ, ʦʪʨʘʞʘʶʱʠʡ ʚʳʨʘʚʥʠʚʘʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʠʭ, 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʨʝʛʫʣʷʮʠʶ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ.  

pNN50% - ʧʨʦʮʝʥʪ NN50 ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʘʨ ʠʥʪʝʨʚʘʣʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʙʦʣʝʝ, ʯʝʤ ʥʘ 50 ʤʠʣʣʠʩʝʢʫʥʜ, ʧʦʣʫʯʝʥʥʦʝ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʟʘʧʠʩʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʭ ʢʦʣʝʙʘʥʠʡ ʠ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʤʦʱʥʦʩʪʴʶ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ. ʅʦʨʤʘ ʨʘʚʥʘ 4,5 ï 31,9 ʝʜ. ʊʘʢʞʝ 

ʦʪʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʩʠʤʧʘʪʠʯʝʩʢʠʤ ʠ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʤ ʦʪʜʝʣʘʤʠ ɺʅʉ, ʘ ʪʘʢʞʝ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʛʠʧʦʢʩʠʠ ʠ ʙʘʣʘʥʩ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ. ʀʟʥʘʯʘʣʴʥʦ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʣʩʷ ʦʢʦʣʦ 

ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʥʦʨʤʳ. ʂ ʪʨʝʪʴʝʡ ʚʘʥʥʝ, ʦʥ ʦʧʫʩʪʠʣʩʷ ʥʠʞʝ ʥʦʨʤʳ, ʢ 10-14 ʚʘʥʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʩʷ, 

ʥʦ ʥʝ ʜʦʩʪʠʛ ʥʦʨʤʳ. ʂ 20 ʚʘʥʥʝ ʧʦʢʘʟʘʪʝʣʴ ʙʦʣʝʝ, ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʩʠʣ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ, ʧʨʠʙʣʠʞʘʷʩʴ ʢ 

ʩʨʝʜʥʠʤ ʥʦʨʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʠʛʥʫʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʙʘʣʘʥʩʝ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʨʝʛʫʣʷʮʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʤʝʥʴʰʝʥʠʠ ʛʠʧʦʢʩʠʠ 

ʦʨʛʘʥʠʟʤʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ɺʉʈ ʫ ʧʨʠʙʳʚʰʠʭ ʥʘ ʠʩʪʦʯʥʠʢ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʠʝʟʞʘʶʱʠʭ ʥʘ ʣʝʯʝʥʠʝ ʠʟʥʘʯʘʣʴʥʦ ʠʤʝʣʠ ʥʘʨʫʰʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʨʝʛʫʣʷʮʠʠ. ʇʝʨʝʜ 

ʥʘʯʘʣʦʤ ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚʳʨʘʞʝʥʥʳʝ ʜʠʩʧʨʦʧʦʨʮʠʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʠ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʛʦ ʟʚʝʥʴʝʚ ɺʅʉ, ʧʨʠʟʥʘʢʠ ʥʘʨʫʰʝʥʠʷ ʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ 

ʦʨʛʘʥʠʟʤʘ. ɺʦ ʚʨʝʤʷ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ɺʉʈ ʝʱʝ ʙʦʣʝʝ ʫʭʫʜʰʘʣʠʩʴ ʧʦʩʣʝ 3-5 ʚʘʥʥ, ʯʪʦ ʩʦʚʧʘʜʘʣʦ ʩ ʜʨʫʛʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʙʘʣʴʥʝʦʨʝʘʢʮʠʠ (ʩʦʥʣʠʚʦʩʪʴ, ʣʝʛʢʠʝ ʙʦʣʠ ʚ ʩʫʩʪʘʚʘʭ ʠ ʜʨ.). ʈʝʤʠʩʩʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ɺʉʈ ʠ 

ʠʩʯʝʟʥʦʚʝʥʠʶ ʞʘʣʦʙ ʫ ʙʦʣʴʥʳʭ ʜʦʩʪʠʛʘʣʘʩʴ ʧʦʩʣʝ 10-14 ʚʘʥʥʳ. ʂ 20 ʚʘʥʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʣʫʯʰʝʥʠʠ ʬʫʥʢʮʠʠ ɺʅʉ, 

ʩʪʘʙʠʣʠʟʘʮʠʶ ʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʛʠʧʦʢʩʠʠ ʦʨʛʘʥʠʟʤʘ.  

ɹʝʩʢʦʥʪʨʦʣʴʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʙʦʣʴʥʳʭ ʚ ʙʘʩʩʝʡʥʝ ʩ ʛʦʨʷʯʝʡ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʦʡ, ʥʘʭʦʜʷʱʝʤʩʷ ʚ ʩʚʦʙʦʜʥʦʤ 

ʜʦʩʪʫʧʝ, ʤʠʥʠʤʫʤ ʧʦ 30 ʤʠʥʫʪ 2-3 ʨʘʟʘ ʚ ʜʝʥʴ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʳ ʦʪʧʫʩʢʘ ʙʘʣʴʥʝʦʧʨʦʮʝʜʫʨ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʃʦʛʠʯʥʦ ʙʳʣʦ ʙʳ ʦʞʠʜʘʪʴ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ɺʉʈ ʠ ʨʘʟʣʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʙʘʣʴʥʝʦʨʝʘʢʮʠʠ, 

ʚʧʣʦʪʴ ʜʦ ʦʩʣʦʞʥʝʥʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʳʤ ʧʨʠ ʧʦʜʦʙʥʦʤ ʣʝʯʝʥʠʠ [5]. ʆʜʥʘʢʦ, ʥʠ ʥʘʤʠ, ʥʠ ʚʦʦʙʱʝ ʥʘ 

ʠʩʪʦʯʥʠʢʝ ʥʝ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʠ ʦʜʥʦʛʦ ʪʘʢʦʛʦ ʩʣʫʯʘʷ. ʋʯʠʪʳʚʘʷ ʦʪʯʝʪʣʠʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ 

ʥʘ ʉʉʉ, ʩʣʝʜʫʝʪ ʙʦʣʝʝ ʦʩʪʦʨʦʞʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʦʪʙʦʨʫ ʙʦʣʴʥʳʭ ʥʘ ʣʝʯʝʥʠʝ. ʇʨʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʚʘʥʥ ʚ 

ʙʝʩʢʦʥʪʨʦʣʴʥʦʤ ʨʝʞʠʤʝ ʘʙʩʦʣʶʪʥʦ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥ ʙʦʣʴʥʳʤ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʉʉʉ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʩʘʤʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʢʘʢ ʬʘʢʪʦʨ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʦ ʠ ʦʙʱʫʶ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʠʩʪʦʯʥʠʢʝ - 

ʯʠʩʪʝʡʰʠʡ ʤʦʨʩʢʦʡ ʚʦʟʜʫʭ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʵʪʦʛʦ ʤʝʩʪʘ ʦʪ ʛʦʨʦʜʦʚ, ʥʘʩʳʱʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʘʵʨʦʠʦʥʘʤʠ ʠ ʬʠʪʦʥʮʠʜʘʤʠ, ʛʦʨʥʳʡ ʨʫʯʝʡ ʠ ʨʝʣʠʢʪʦʚʳʝ ʪʠʩʦʚʳʝ ʜʝʨʝʚʴʷ, ʦʢʨʫʞʘʶʱʠʝ 

ʙʘʩʩʝʡʥ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʰʠʭ ʧʨʦʛʫʣʦʢ ʧʦ ʧʦʙʝʨʝʞʴʶ, ʧʨʦʛʫʣʢʠ ʢ ʧʦʜʥʦʞʠʶ ʚʫʣʢʘʥʘ [3, 11, 12]. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ 

ʩʦʟʜʘʶʪ ʥʝʧʦʚʪʦʨʠʤʫʶ ʘʪʤʦʩʬʝʨʫ ʜʣʷ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʥʘʤʠ ʜʘʥʥʳʤ, ɺʉʈ ʯʫʪʢʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʀʟʤʝʨʝʥʠʝ ɺʉʈ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʨʝʛʫʣʷʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ 

ʚʘʥʥ. ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʨʝʟʶʤʠʨʦʚʘʪʴ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʠʩʪʦʯʥʠʢʘ çɻʦʨʷʯʠʡ ʧʣʷʞè 

ʫʥʠʢʘʣʴʥʳ ʧʦ ʤʷʛʢʦʩʪʠ ʠ ʧʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʨʝʛʫʣʷʮʠʠ ɺʉʈ. 

ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʘʢʮʠʶ ʙʦʣʴʥʳʭ ʥʘ ʧʨʦʚʦʜʠʤʦʝ ʣʝʯʝʥʠʝ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʡ. 
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ʈɽɿʖʄɽ 

ɼʀʅɸʄʀʂɸ ʆʉʅʆɺʅʓʍ ʇʆʂɸɿɸʊɽʃɽʁ ɺɸʈʀɸɹɽʃʔʅʆʉʊʀ ʉɽʈɼɽʏʅʆɻʆ ʈʀʊʄɸ ʂɸʂ ɺʆɿʄʆɾʅʆʉʊʔ ʆʎɽʅʂʀ 

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʃɽʏɽʅʀʗ ʄʀʅɽʈɸʃʔʅʓʄʀ ɺʆɼɸʄʀ ɹɸʃʔʅɽʆʃɽʏɽɹʅʀʎʓ çɻʆʈʗʏʀʁ ʇʃʗɾè 

 ʆʉʊʈʆɺɸ ʂʋʅɸʐʀʈ 

ɺ.ʅ. ɿʘʚʛʦʨʫʜʴʢʦ, ɻ.ɺ. ɿʘʚʛʦʨʫʜʴʢʦ, ʉ.ɺ. ʉʠʜʦʨʝʥʢʦ, ʊ.ʀ. ɿʘʚʛʦʨʫʜʴʢʦ, ɺ.ɺ. ʂʦʨʪʝʣʝʚ 

ʌɻɹʆʋ ɺʆ ɼɺɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ; ʌɻɹʋʅ ʀɺʕʇ ɼɺʆ ʈɸʅ, ʛ. ʍʘʙʘʨʦʚʩʢ 
ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ʠʩʪʦʯʥʠʢʘ çɻʦʨʷʯʠʡ ʧʣʷʞè ʦʩʪʨʦʚʘ 

ʂʫʥʘʰʠʨ ʂʫʨʠʣʴʩʢʦʡ ʛʨʷʜʳ ʥʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ çɺʘʣʝʦʩʢʘʥè. ʀʟʫʯʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ 
ʙʘʣʴʥʝʦʣʝʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʘʷ ʚʦʜʘ ʦʢʘʟʳʚʘʝʪ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʝʛʫʣʷʮʠʶ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʘ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʣʴʥʝʦʥʘʛʨʫʟʢʠ. ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ 

ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʘʢʮʠʶ ʙʦʣʴʥʳʭ ʥʘ ʧʨʦʚʦʜʠʤʦʝ 
ʣʝʯʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʣʘʶʪ ʦʧʪʠʤʠʩʪʠʯʥʳʤ ʧʨʦʛʥʦʟʳ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʫʯʝʥʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʙʘʣʴʥʝʦʣʝʯʝʙʥʠʮʳ çɻʦʨʷʯʠʡ 

ʧʣʷʞè.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦ. ʂʫʥʘʰʠʨ, ʠʩʪ. çɻʦʨʷʯʠʡ ʧʣʷʞè, ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʙʘʣʴʥʝʦʨʝʘʢʮʠʷ, ʤʠʥʝʨʘʣʴʥʘʷ ʚʦʜʘ.  
 

SUMMARY  

DYNAMICS OF MAIN INDICES OF HEART RATE VARIABILITY AS AN OPPORTUNITY TO ASSESS THE EFFECTIVENESS OF SPA TREATMENT 

IN THE BALNEARY " GORYACHII PLYAZH " ON THE ISLAND OF KUNASHIR.  
V.N. Zavgorudko, G.V. Zavgorudko, S.V. Sidorenko, T.I. Zavgorudko, V.V. Kortelev 

FSBEI HE FESMU of MH of Russia; FSBIS IWEP FED RAS, Khabarovsk 

The article represents field research about Kuril archipelago Kunashir island balneological resource "Goryachii Plyazh" spring. It discloses heart rate variability clinical 

studies by means of hardware-software complex "Valeoskan". Materials discover results of interpretation of evaluation "Goryachii Plyazh" mineral waters treatment influence 

and heart rate variability cardiointervals dynamic series statistical indicators. It fixes springôs water positive impact on the heart rate regulation. Heartôs rate variability is a 

sensitive method for determining balneological load. Obtained data make optimistic forecasts for the future investments and balneocomplex "Goryachii Plyazh" development. 

Key words: Kunashir island, "Goryachii Plyazh" spring, Heartôs rate variability, balneoreaction, mineral water.  
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ʚʳʜʝʣʝʥʠʝʤ ʩʣʠʟʠ ʩ ʢʘʣʦʤ, ʤʝʪʝʦʨʠʟʤʦʤ (ʈʠʤʩʢʠʝ ʢʨʠʪʝʨʠʠ III). 

ʎʝʣʠ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʄʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʩʠʥʜʨʦʤʦʤ ʨʘʟʜʨʘʞʝʥʥʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʢʦʨʨʝʢʮʠʶ ʥʘʨʫʰʝʥʠʡ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʳʭ 

ʬʫʥʢʮʠʡ ʢʠʰʝʯʥʠʢʘ, ʢʫʧʠʨʦʚʘʥʠʝ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʜʦʩʪʠʞʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʤʠʩʩʠʠ ʠ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. 

ʌʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʧʨʠʤʝʥʷʶʪ ʚ ʧʨʦʛʨʘʤʤʘʭ ʩʢʦʨʦʡ, ʤʝʜʠʢʦ-ʩʘʥʠʪʘʨʥʦʡ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʪʘʥʜʘʨʪʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦɦʠ ʧʨʠ ʩʠʥʜʨʦʤʝ ʨʘʟʜʨʘʞʝʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ (ʩ ʜʠʘʨʝʝʡ), ʫʪʚʝʨʞʜʝʥʥʳʤ ʄʠʥʟʜʨʘʚʦʤ ʈʦʩʩʠʠ (ʇʨʠʢʘʟ ʄɿ 

ʈʌ ʦʪ 9 ʥʦʷʙʨʷ 2012 ʛ. ˉ774ʥ). 

ʄʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʩʠʥʜʨʦʤʦʤ ʨʘʟʜʨʘʞʝʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʢʫʧʠʨʦʚʘʥʠʝ ʘʩʪʝʥʦ-ʥʝʚʨʦʪʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʥʦʨʤʘʣʠʟʘʮʠʶ ʮʝʥʪʨʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ 

ʤʦʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʠʢʘ (ʧʩʠʭʦʨʝʣʘʢʩʠʨʫʶʱʠʝ, ʩʝʜʘʪʠʚʥʳʝ ʠ ʚʝʛʝʪʦʢʦʨʨʠʛʠʨʫʶʱʠʝ ʤʝʪʦʜʳ), 

ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ (ʦʙʝʟʙʦʣʠʚʘʶʱʠʝ ʤʝʪʦʜʳ); ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʦʡ ʤʦʪʦʨʥʦʡ ʬʫʥʢʮʠʠ 

ʢʠʰʝʯʥʠʢʘ (ʢʦʣʦʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʤʝʪʦʜʳ), ʥʦʨʤʘʣʠʟʘʮʠʶ ʪʦʥʫʩʘ ʝʛʦ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ 

(ʤʠʦʨʝʣʘʢʩʠʨʫʶʱʠʝ ʠ ʤʠʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʤʝʪʦʜʳ).  

ɺʝʛʝʪʦʢʦʨʨʠʛʠʨʫʶʱʠʝ ʠ ʩʝʜʘʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʊʨʘʥʩʢʨʘʥʠʘʣʴʥʘʷ ʵʣʝʢʪʨʦʘʥʘʣʛʝʟʠʷ. ʇʦʣʦʞʝʥʠʝ ʙʦʣʴʥʦʛʦ: ʣʸʞʘ ʥʘ ʩʧʠʥʝ. ʃʦʢʘʣʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ: ʜʚʝ 

ʧʘʨʳ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʜʦʚ ʚ ʨʝʟʠʥʦʚʦʡ ʤʘʥʞʝʪʢʝ ʩ ʛʠʜʨʦʬʠʣʴʥʳʤʠ ʧʨʦʢʣʘʜʢʘʤʠ ʪʦʣʱʠʥʦʡ 1 ʩʤ 

ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʥʘʜʙʨʦʚʥʦʡ ʦʙʣʘʩʪʠ (- ʢʘʪʦʜ) ʠ ʦʙʣʘʩʪʠ ʩʦʩʮʝʚʠʜʥʳʭ ʦʪʨʦʩʪʢʦʚ ʚʠʩʦʯʥʳʭ ʢʦʩʪʝʡ (+ ʘʥʦʜ). ʏʘʩʪʦʪʘ 

ʚʦʟʜʝʡʩʪʚʠʷ 250 ɻʮ. ʈʝʞʠʤ ʧʝʨʝʤʝʥʥʦʡ ʩʢʚʘʞʥʦʩʪʠ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠʤʧʫʣʴʩʦʚ 0,3 ʤʩ. ʉʠʣʘ ʪʦʢʘ - ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʦʱʫʱʝʥʠʡ ʧʦʢʘʣʳʚʘʥʠʷ ʠʣʠ ʣʸʛʢʦʛʦ ʪʝʧʣʘ ʧʦʜ ʵʣʝʢʪʨʦʜʘʤʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 40 ʤʠʥʫʪ. 

ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʝʞʝʜʥʝʚʥʦ, ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ 10 ʧʨʦʮʝʜʫʨ. ʇʦʚʪʦʨʥʳʡ ʢʫʨʩ ʚʦʟʤʦʞʝʥ ʯʝʨʝʟ 2 ʤʝʩʷʮʘ. 

ʕʣʝʢʪʨʦʩʦʥʪʝʨʘʧʠʷ. ʇʦʣʦʞʝʥʠʝ ʙʦʣʴʥʦʛʦ: ʣʸʞʘ ʥʘ ʩʧʠʥʝ ʚ ʟʘʪʝʤʥʸʥʥʦʤ, ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʦʪ ʰʫʤʘ 

ʧʦʤʝʱʝʥʠʠ. ʃʦʢʘʣʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ: ʨʝʟʠʥʦʚʘʷ ʧʦʣʫʤʘʩʢʘ ʩ ʨʘʟʜʚʦʝʥʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ, ʚ ʛʥʸʟʜʘ ʢʦʪʦʨʳʭ 

ʚʩʪʘʚʣʷʶʪ ʩʤʦʯʝʥʥʳʝ ʚʦʜʦʡ ʛʠʜʨʦʬʠʣʴʥʳʝ ʧʨʦʢʣʘʜʢʠ ʪʦʣʱʠʥʦʡ 1 ʩʤ. ɻʣʘʟʥʳʝ ʵʣʝʢʪʨʦʜʳ ( ï ʢʘʪʦʜ) ʨʘʟʤʝʱʘʶʪ ʚ 

ʥʘʜʣʦʙʥʦʡ ʦʙʣʘʩʪʠ, ʟʘʪʳʣʦʯʥʳʝ ʵʣʝʢʪʨʦʜʳ (+ ʘʥʦʜ) ʬʠʢʩʠʨʫʶʪ ʥʘ ʩʦʩʮʝʚʠʜʥʳʭ ʦʪʨʦʩʪʢʘʭ ʚʠʩʦʯʥʳʭ ʢʦʩʪʝʡ. ʏʘʩʪʦʪʘ 

- 100 ɻʮ. ʉʠʣʘ ʪʦʢʘ ï ʜʦ ʧʦʷʚʣʝʥʠʷ ʦʱʫʱʝʥʠʡ ʣʸʛʢʦʡ ʙʝʟʙʦʣʝʟʥʝʥʥʦʡ ʚʠʙʨʘʮʠʝʡ ʧʦ ʵʣʝʢʪʨʦʜʘʤʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʮʝʜʫʨʳ 60 ʤʠʥʫʪ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʝʞʝʜʥʝʚʥʦ, ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ 12 ʧʨʦʮʝʜʫʨ. ʇʦʚʪʦʨʥʳʡ ʢʫʨʩ ʚʦʟʤʦʞʝʥ 

ʯʝʨʝʟ 3 ʤʝʩʷʮʘ. 

ʊʝʨʘʧʠʷ ʠʤʧʫʣʴʩʥʳʤ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤ ʧʦʣʝʤ. ʇʦʣʦʞʝʥʠʝ ʙʦʣʴʥʦʛʦ: ʩʠʜʷ ʧʝʨʝʜ 

ʠʟʣʫʯʘʪʝʣʝʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 30 ʩʤ. ʃʦʢʘʣʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ: ʦʪʢʨʳʪʳʝ ʛʣʘʟʘ. ʏʘʩʪʦʪʘ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʚ 40 ɻʮ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 3 ʤʠʥʫʪʳ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʝʞʝʜʥʝʚʥʦ, 2 ʨʘʟʘ ʚ ʜʝʥʴ ʩ ʠʥʪʝʨʚʘʣʦʤ ʥʝ ʤʝʥʝʝ 2 

ʯʘʩʦʚ, ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ 10 ʧʨʦʮʝʜʫʨ. ʇʦʚʪʦʨʥʳʡ ʢʫʨʩ ʚʦʟʤʦʞʝʥ ʯʝʨʝʟ 1 ʤʝʩʷʮ.  

ʊʨʘʥʩʢʨʘʥʠʘʣʴʥʘʷ ʥʠʟʢʦʯʘʩʪʦʪʥʘʷ ʤʘʛʥʠʪʦʪʝʨʘʧʠʷ. ʇʦʣʦʞʝʥʠʝ ʙʦʣʴʥʦʛʦ: ʣʸʞʘ ʥʘ ʩʧʠʥʝ. ʃʦʢʘʣʠʟʘʮʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ: ʧʨʠʩʪʘʚʢʘ çʆʛʦʣʦʚʴʝè ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʙʠʪʝʤʧʦʨʘʣʴʥʦ. ʏʘʩʪʦʪʘ ʚʦʟʜʝʡʩʪʚʠʷ 10 ɻʮ. ʈʝʞʠʤ ʧʝʨʝʤʝʥʥʳʡ. 

ʅʘʧʨʷʞʸʥʥʦʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʦʠʭ ʠʥʜʫʢʪʦʨʦʚ 45 ʤʊʣ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 15 ʤʠʥʫʪ. 

ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʝʞʝʜʥʝʚʥʦ, ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ 8 ʧʨʦʮʝʜʫʨ. ʇʦʚʪʦʨʥʳʡ ʢʫʨʩ ʚʦʟʤʦʞʝʥ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ.  

ʊʨʘʥʩʢʨʘʥʠʘʣʴʥʘʷ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ 

ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ ʪʦʢʘ ʦʜʥʦʡ ʯʘʩʪʦʪʳ (ʦʢʦʣʦ 77 ɻʮ) ʩ 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠʤʧʫʣʴʩʘ 3,0ï3,5 ʤʩ; ʧʨʠ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʪʦʢʘ ʦʪʤʝʯʘʶʪ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ 

ʘʥʘʣʴʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʯʪʦ ʩʚʷʟʳʚʘʶʪ ʩ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʘʢʪʠʚʘʮʠʝʡ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʡ (ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʵʥʜʦʨʬʠʥʵʨʛʠʯʝʩʢʦʡ) ʩʠʩʪʝʤʳ ʤʦʟʛʦʚʦʛʦ ʩʪʚʦʣʘ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʧʨʠ ʩʘʛʠʪʪʘʣʴʥʦʤ (ʣʦʙʥʦ-ʟʘʪʳʣʦʯʥʦʤ) 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʵʣʝʢʪʨʦʜʦʚ ʦʙʳʯʥʦ ʚ ʪʝʯʝʥʠʝ 30ï40 ʤʠʥ ʧʨʠ ʩʠʣʝ ʪʦʢʘ ʥʝ ʙʦʣʝʝ 3,0ï3,5 ʤɸ, ʢʫʨʩ 8ï10 ʧʨʦʮʝʜʫʨ. 

ʊʨʘʥʩʢʨʘʥʠʘʣʴʥʘʷ ʘʤʧʣʠʧʫʣʴʩʪʝʨʘʧʠʷ. ʇʨʦʮʝʜʫʨʫ ʧʨʦʚʦʜʷʪ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʪʦʢʘ: ʨʝʞʠʤ ʧʝʨʝʤʝʥʥʳʡ, III  ʨʦʜ ʨʘʙʦʪʳ, ʯʘʩʪʦʪʘ ʤʦʜʫʣʷʮʠʠ 100 ɻʮ ʧʨʠ ʛʣʘʟʥʠʯʥʦʡ ʤʝʪʦʜʠʢʝ, 30 ɻʮ ð ʧʨʠ 

ʣʦʙʥʦʡ ʤʝʪʦʜʠʢʝ, ʛʣʫʙʠʥʘ ʤʦʜʫʣʷʮʠʠ 75%, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʩʳʣʦʢ 1,0ï1,5 ʩ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ 

15 ʤʠʥ. ʂʫʨʩ 10ï12 ʧʨʦʮʝʜʫʨ. 

ʄʝʟʦʜʠʵʥʮʝʬʘʣʴʥʳʝ ʤʦʜʫʣʷʮʠʠ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ 

ʨʘʟʣʠʯʥʳʤʠ ʠʤʧʫʣʴʩʥʳʤʠ ʪʦʢʘʤʠ ʩ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʦʡ 10 000 ɻʮ, ʤʦʜʫʣʠʨʦʚʘʥʥʳʭ ʚ ʥʠʟʢʦʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 20 ʜʦ 100 ɻʮ. ʉʠʣʘ ʪʦʢʘ ʧʦʜʙʠʨʘʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚ ʜʠʘʧʘʟʦʥʝ 0ï6 ʤɸ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʭ ʜʚʫʭ ʵʣʝʢʪʨʦʜʦʚ, ʧʦʢʨʳʪʳʭ ʥʠʢʝʣʝʤ ʠ ʧʦʤʝʱʝʥʥʳʭ ʚ ʜʚʫʭ 

ʟʘʱʠʪʥʳʭ ʢʦʨʧʫʩʘʭ, ʩʦʝʜʠʥʝʥʥʳʭ ʭʦʤʫʪʦʤ. ʇʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ ʟʘʱʠʪʥʳʝ ʢʦʨʧʫʩʘ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 2-ʢʨʘʪʥʳʤ 

ʧʨʦʪʠʨʘʥʠʝʤ 3% ʨʘʩʪʚʦʨʦʤ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ. ʅʘ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʵʣʝʢʪʨʦʜʳ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʬʣʘʥʝʣʝʚʳʝ 

ʧʨʦʢʣʘʜʢʠ, ʦʙʠʣʴʥʦ ʩʤʦʯʝʥʥʳʝ ʚʦʜʦʡ. ɸʥʦʜ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʝʨʝʜʠʥʫ ʣʙʘ, ʢʘʪʦʜ - ʥʘ ʩʝʨʝʜʠʥʫ ʟʘʪʳʣʢʘ. ʇʨʠ 

ʭʦʨʦʰʝʤ ʢʦʥʪʘʢʪʝ ʵʣʝʢʪʨʦʜʦʚ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ, ʨʘʟʨʝʰʘʶʱʝʝ ʥʘʯʘʪʴ ʧʨʦʮʝʜʫʨʫ. ʇʨʠ ʧʦʤʦʱʠ 
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ʢʣʘʚʠʘʪʫʨʳ ʢʦʤʧʴʶʪʝʨʘ ʤʝʜʣʝʥʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʩʠʣʘ ʪʦʢʘ ʜʦ ʧʦʷʚʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʭ 

ʦʱʫʱʝʥʠʡ ʫ ʧʘʮʠʝʥʪʘ ʚ ʚʠʜʝ ʯʫʚʩʪʚʘ ʞʞʝʥʠʷ, ʣʝʛʢʦʡ ʚʠʙʨʘʮʠʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 20ï

30 ʤʠʥ. ʅʘ ʢʫʨʩ ʣʝʯʝʥʠʷ 10ï12 ʧʨʦʮʝʜʫʨ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʘʵʨʦʪʝʨʘʧʠʷ. ʀʩʧʦʣʴʟʫʶʪ ʧʨʝʙʳʚʘʥʠʝ ʙʦʣʴʥʳʭ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ ʚ ʧʘʨʢʘʭ (ʥʘ 

ʢʫʰʝʪʢʘʭ, ʰʝʟʣʦʥʛʘʭ ʠ ʛʘʤʘʢʘʭ), ʘ ʪʘʢʞʝ ʜʥʝʚʥʦʡ ʩʦʥ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ ʚ ʢʣʠʤʘʪʦʧʘʚʠʣʴʦʥʘʭ (ʘʵʨʘʨʠʷʭ) ʧʦʩʣʝ 

ʧʝʨʠʦʜʘ ʘʜʘʧʪʘʮʠʠ (3ï5 ʜʥʝʡ). ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 15 ʜʦ 200ʉ ʥʝʦʙʭʦʜʠʤʦ ʫʢʨʳʚʘʪʴʩʷ ʰʝʨʩʪʷʥʳʤ (ʠʣʠ 

ʙʘʡʢʦʚʳʤ) ʦʜʝʷʣʦʤ, ʚʳʰʝ 200ʉ - ʙʘʡʢʦʚʳʤ ʦʜʝʷʣʦʤ ʠʣʠ ʧʨʦʩʪʳʥʝʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʝʞʝʜʥʝʚʥʦ 

ʧʨʦʮʝʜʫʨ - ʦʪ 1 ʜʦ 6ï8 ʯ. ʂʫʨʩ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 12ï15 ʝʞʝʜʥʝʚʥʳʭ ʧʨʦʮʝʜʫʨ. 

ɸʨʦʤʘʬʠʪʦʪʝʨʘʧʠʷ. ʇʦʣʦʞʝʥʠʝ ʙʦʣʴʥʦʛʦ: ʣʸʞʘ ʥʘ ʩʧʠʥʝ ʠʣʠ ʧʦʣʫʩʠʜʷ. ʃʦʢʘʣʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ: 

ʨʘʩʧʳʣʝʥʠʝ ʠ ʚʜʳʭʘʥʠʝ ʩ ʨʘʩʩʪʦʷʥʠʷ 1-1,5 ʤ ʘʵʨʦʤʘʩʝʣ ʣʘʚʘʥʜʳ, ʨʦʟʤʘʨʠʥʘ, ʤʝʣʠʩʩʳ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʮʝʜʫʨʳ 20 ʤʠʥ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʝʞʝʜʥʝʚʥʦ, ʥʘ ʢʫʨʩ 10 ʧʨʦʮʝʜʫʨ. 

ɺʦʟʜʫʰʥʳʝ ʨʘʜʦʥʦʚʳʝ ʚʘʥʥʳ. ɹʦʣʴʥʳʝ ʧʦʣʫʯʘʶʪ ʧʨʦʮʝʜʫʨʳ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʚʦʟʜʫʰʥʳʭ ʨʘʜʦʥʦʚʳʭ ʚʘʥʥ (ɺʈɺ) çʈʝʘʙʦʢʩè. ɹʦʣʴʥʦʡ ʨʘʟʤʝʱʘʝʪʩʷ ʚʥʫʪʨʠ ʙʦʢʩʘ ʥʘ ʚʠʥʪʦʚʦʤ ʪʘʙʫʨʝʪʝ. 

ʇʨʠʤʝʥʷʶʪ ʤʝʪʦʜʠʢʫ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 1,5 (1-2 ʧʨʦʮʝʜʫʨʘ) ʜʦ 3 ʢɹʢ/ʣ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

28-300ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 10-15 ʤʠʥ, ʢʫʨʩ ʣʝʯʝʥʠʷ 10-12 ʧʨʦʮʝʜʫʨ. 

ʍʚʦʡʥʳʝ ʚʘʥʥʳ. ɺʘʥʥʫ ʥʘʧʦʣʥʷʶʪ 200 ʣ ʚʦʜʳ, ʧʘʮʠʝʥʪ ʦʩʪʦʨʦʞʥʦ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʘʥʥʫ ʜʦ ʫʨʦʚʥʷ ʩʦʩʢʦʚ, 

ʘ ʧʦʩʣʝ ʚʘʥʥʳ ʧʨʦʤʘʢʠʚʘʝʪ ʪʝʣʦ ʧʦʣʦʪʝʥʮʝʤ (ʙʝʟ ʨʘʩʪʠʨʘʥʠʷ), ʫʢʫʪʳʚʘʝʪʩʷ ʧʨʦʩʪʳʥʝʡ ʠ ʦʪʜʳʭʘʝʪ 15ï20 ʤʠʥ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ 36ï370ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 10ï15 ʤʠʥ. ʂʫʨʩ ʣʝʯʝʥʠʷ 10ï12 ʚʘʥʥ, ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ. 

ʁʦʜʦʙʨʦʤʥʳʝ ʚʘʥʥʳ. ɺʘʥʥʫ ʥʘʧʦʣʥʷʶʪ 200 ʣ ʄɺ, ʧʘʮʠʝʥʪ ʦʩʪʦʨʦʞʥʦ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʘʥʥʫ ʜʦ ʫʨʦʚʥʷ 

ʩʦʩʢʦʚ, ʘ ʧʦʩʣʝ ʚʘʥʥʳ ʧʨʦʤʘʢʠʚʘʝʪ ʪʝʣʦ ʧʦʣʦʪʝʥʮʝʤ (ʙʝʟ ʨʘʩʪʠʨʘʥʠʷ), ʫʢʫʪʳʚʘʝʪʩʷ ʧʨʦʩʪʳʥʝʡ ʠ ʦʪʜʳʭʘʝʪ 20ï30 

ʤʠʥ. ʇʨʦʮʝʜʫʨʳ ʦʪʧʫʩʢʘʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 36ï370ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 10ï15 ʤʠʥ. ʂʫʨʩ ʣʝʯʝʥʠʷ 10ï12 

ʧʨʦʮʝʜʫʨ, ʧʨʦʚʦʜʠʤʳʭ ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ. 

ɸʢʫʧʫʥʢʪʫʨʘ. ʃʝʯʝʙʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘ 5-6 ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʪʦʯʝʢ ʩʪʘʣʴʥʳʤʠ ʠʣʠ 

ʩʝʨʝʙʨʷʥʳʤʠ ʠʛʣʘʤʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 1 ʪʦʯʢʫ ʩʦʩʪʘʚʣʷʝʪ 15-20 ʤʠʥ. ʂʫʨʩ 

ʣʝʯʝʥʠʷ 10 ʧʨʦʮʝʜʫʨ, ʧʨʦʚʦʜʠʤʳʭ ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ. ʇʦʚʪʦʨʥʳʝ ʢʫʨʩʳ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ 1 ʤʝʩ. 

ʇʩʠʭʦʨʝʣʘʢʩʠʨʫʶʱʠʝ ʠ ʪʦʥʠʟʠʨʫʶʱʠʝ ʤʝʪʦʜʳ 

ɸʫʜʠʦʚʠʟʫʘʣʴʥʘʷ ʨʝʣʘʢʩʘʮʠʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨ 10ï40 ʤʠʥ, ʢʫʨʩ 10ï15 ʧʨʦʮʝʜʫʨ, ʝʞʝʜʥʝʚʥʦ 

ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ. 

ʉʝʣʝʢʪʠʚʥʘʷ ʭʨʦʤʦʪʝʨʘʧʠʷ. ʀʩʧʦʣʴʟʫʶʪ ʦʢʫʣʷʨʥʳʝ ʠ ʵʢʩʪʨʘʦʢʫʣʷʨʥʳʝ (ʥʘ ʚʦʨʦʪʥʠʢʦʚʫʶ ʟʦʥʫ) ʤʝʪʦʜʳ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʦʤ, ʯʘʱʝ ʟʝʣʝʥʳʤ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 10ï20 ʤʠʥ, ʝʞʝʜʥʝʚʥʦ, ʢʫʨʩ 15 ʧʨʦʮʝʜʫʨ. 

ʎʠʨʢʫʣʷʨʥʳʡ ʜʫʰ. ʇʨʦʮʝʜʫʨʫ ʥʘʯʠʥʘʶʪ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 36ï340ʉ, ʢʦʪʦʨʫʶ ʟʘʪʝʤ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʶʪ ʢ ʢʦʥʮʫ ʣʝʯʝʥʠʷ ʜʦ 250ʉ. ɼʘʚʣʝʥʠʝ ʧʨʠ ʮʠʨʢʫʣʷʨʥʦʤ ʜʫʰʝ ʩʦʩʪʘʚʣʷʝʪ 1,0ï1,5 ʘʪʤ. ʂʫʨʩ 

ʣʝʯʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ 10-12 ʧʨʦʮʝʜʫʨ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 5 ʤʠʥ ʢʘʞʜʘʷ, ʧʨʦʚʦʜʠʤʳʭ ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ.  

ɾʝʤʯʫʞʥʳʝ ʚʘʥʥʳ. ɺʘʥʥʫ ʥʘʧʦʣʥʷʶʪ 200 ʣ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʦʟʜʫʭʘ ʚ ʚʘʥʥʝ ʩʦʩʪʘʚʣʷʝʪ 5 

ʤʛ/ʣ-1. ʇʦʩʣʝ ʥʘʩʳʱʝʥʠʷ ʚʦʜʳ ʚʦʟʜʫʭʦʤ ʧʘʮʠʝʥʪ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʘʥʥʫ ʠ ʧʨʠʥʠʤʘʝʪ ʫʜʦʙʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʦʩʣʝ 

ʚʘʥʥʳ ʧʘʮʠʝʥʪ ʫʢʫʪʳʚʘʝʪʩʷ ʪʝʧʣʳʤ ʦʜʝʷʣʦʤ ʠ ʦʪʜʳʭʘʝʪ 15ï20 ʤʠʥ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʜʳ 

360ʉ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 10ï15 ʤʠʥ. ʂʫʨʩ ʣʝʯʝʥʠʷ 10ï12 ʧʨʦʮʝʜʫʨ, ʧʨʦʚʦʜʠʤʳʭ ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ. 

SPA-ʢʘʧʩʫʣʘ. ʇʦʣʦʞʝʥʠʝ ʙʦʣʴʥʦʛʦ: ʣʸʞʘ ʥʘ ʩʧʠʥʝ. ʃʦʢʘʣʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ: ʥʘ ʧʦʣʥʦʩʪʴʶ ʦʙʥʘʞʸʥʥʦʝ ʪʝʣʦ 

ʧʘʮʠʝʥʪʘ ʚ ʟʘʢʨʳʪʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ rfgceks ʧʦʜʘʸʪʩʷ ʩʤʝʩʴ ʚʦʟʜʫʭʘ ʠ 21% ʢʠʩʣʦʨʦʜʘ. ʊʝʤʧʝʨʘʪʫʨʘ 500ʉ. ɺʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ 0%. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 30 ʤʠʥ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʝʞʝʜʥʝʚʥʦ, ʥʘ ʢʫʨʩ 5 ʧʨʦʮʝʜʫʨ. 

ʉʧʘʟʤʦʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʀʥʪʝʨʬʝʨʝʥʮʪʝʨʘʧʠʷ. ʇʦʣʦʞʝʥʠʝ ʙʦʣʴʥʦʛʦ: ʣʸʞʘ ʥʘ ʩʧʠʥʝ. ʃʦʢʘʣʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ: ʵʣʝʢʪʨʦʜʳ ɽ50 ʩ 

ʚʦʜʥʦ-ʪʢʘʥʝʚʳʤʠ ʢʦʤʧʨʝʩʩʘʤʠ, ʩʤʦʯʝʥʥʳʤʠ ʚʦʜʦʡ, ʨʘʩʧʦʣʘʛʘʶʪ ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʦ ʥʘ ʫʨʦʚʥʝ ʊh6-ʊh9; ʩʧʨʘʚʘ ʩ 

ʯʸʨʥʳʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ, ʩʣʝʚʘ ï ʩ ʢʨʘʩʥʳʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʵʣʝʢʪʨʦʜʳ ʨʘʩʧʦʣʘʛʘʶʪ ʦʪ ʙʝʣʦʡ ʣʠʥʠʠ 

ʞʠʚʦʪʘ ʩʧʨʘʚʘ ʩ ʢʨʘʩʥʳʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ, ʩʣʝʚʘ ï ʩ ʯʸʨʥʳʤʠ. ʅʠʞʥʠʡ ʢʨʘʡ ʵʣʝʢʪʨʦʜʦʚ ï ʥʘ ʫʨʦʚʥʝ ʧʫʧʢʘ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʤʝʥʷʶʱʘʷʩʷ ʯʘʩʪʦʪʘ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʪʦʢʦʚ ʚ ʜʠʘʧʘʟʦʥʝ 0-100 ɻʮ. ʉʠʣʘ ʪʦʢʘ ï ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʦʱʫʱʝʥʠʡ ʚʳʨʘʞʝʥʥʦʡ, ʥʦ ʙʝʟʙʦʣʝʟʥʝʥʥʦʡ ʚʠʙʨʘʮʠʠ ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (çʚ ʛʣʫʙʠʥʝ ʞʝʣʫʜʢʘè). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 20 ʤʠʥʫʪ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʝʞʝʜʥʝʚʥʦ, ʥʘ ʢʫʨʩ 8 ʧʨʦʮʝʜʫʨ. ʇʦʚʪʦʨʥʳʡ ʢʫʨʩ 

ʚʦʟʤʦʞʝʥ ʯʝʨʝʟ 15 ʜʥʝʡ. ʀʥʪʝʨʬʝʨʝʥʮʪʝʨʘʧʠʷ (ʀʊ) ʧʦ ʣʦʢʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ. ɼʣʷ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʉʈʂ ʩ ʜʠʘʨʝʝʡ 

ʧʨʠʤʝʥʷʶʪʩ ʀʊ ʯʘʩʪʦʪʦʡ 150 ɻʮ. ɼʣʷ ʙʦʣʴʥʳʭ ʉʈʂ ʩ ʟʘʧʦʨʘʤʠ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʠʟʢʠʤʠ 

ʯʘʩʪʦʪʘʤʠ ï 10 ɻʮ. ʉʠʣʫ ʪʦʢʘ ʨʝʛʫʣʠʨʫʶʪ ʜʦ ʧʦʷʚʣʝʥʠʷ ʫ ʙʦʣʴʥʦʛʦ ʧʦʜ ʵʣʝʢʪʨʦʜʘʤʠ ʦʱʫʱʝʥʠʷ ʫʤʝʨʝʥʥʦʡ ʚʠʙʨʘʮʠʠ. 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʠʩʭʦʜʥʳʝ ʪʦʢʠ ʤʘʣʦ ʨʘʟʜʨʘʞʘʶʪ ʨʝʮʝʧʪʦʨʥʳʡ ʘʧʧʘʨʘʪ, ʧʨʠ ʀʊ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʣʘ ʪʦʢʘ 30ï50 ʤɸ. 

ʇʨʦʮʝʜʫʨʫ ʧʦ ʣʦʢʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ 4 ʵʣʝʢʪʨʦʜʦʚ (2 ʧʘʨʳ) ʩ ʪʦʥʢʠʤʠ ʩʤʘʯʠʚʘʝʤʳʤʠ ʚʦʜʦʡ 

ʛʠʜʨʦʬʠʣʴʥʳʤʠ ʧʨʦʢʣʘʜʢʘʤʠ. ʇʣʘʩʪʠʥʯʘʪʳʝ ʵʣʝʢʪʨʦʜʳ ʨʘʟʤʝʨʦʤ 10Ĭ15 ʩʤ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʤʝʪʦʜʠʢʝ: 

ʦʜʠʥ ʵʣʝʢʪʨʦʜ ʧʝʨʚʦʡ ʧʘʨʳ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ ʩʣʝʚʘ, ʚ ʧʨʦʝʢʮʠʠ ʩʠʛʤʦʚʠʜʥʦʛʦ ʦʪʜʝʣʘ 

ʢʠʰʝʯʥʠʢʘ, ʚʪʦʨʦʡ ï ʥʘ ʩʧʠʥʝ ʩʧʨʘʚʘ, ʥʘ ʫʨʦʚʥʝ L1ïS1. ʆʜʠʥ ʵʣʝʢʪʨʦʜ ʚʪʦʨʦʡ ʧʘʨʳ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʧʝʨʝʜʥʝʡ 
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ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ ʩʧʨʘʚʘ, ʚ ʧʨʦʝʢʮʠʠ ʠʣʝʦʮʝʢʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʠʰʝʯʥʠʢʘ, ʚʪʦʨʦʡ ï ʥʘ ʩʧʠʥʝ ʩʣʝʚʘ, ʥʘ ʫʨʦʚʥʝ L1ïS1. 

ʌʠʢʩʘʮʠʶ ʵʣʝʢʪʨʦʜʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʧʝʩʦʯʥʳʭ ʤʝʰʢʦʚ ʠ ʨʝʟʠʥʦʚʳʭ ʙʠʥʪʦʚ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʚʦʡ 

ʧʨʦʮʝʜʫʨʳ - 5 ʤʠʥʫʪ, ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ - ʧʦ 20 ʤʠʥʫʪ, ʝʞʝʜʥʝʚʥʦ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 10ï12 

ʧʨʦʮʝʜʫʨ. 

ɻʘʣʴʚʘʥʠʟʘʮʠʷ. ʇʦʣʦʞʝʥʠʝ ʙʦʣʴʥʦʛʦ: ʣʸʞʘ ʥʘ ʩʧʠʥʝ. ʃʦʢʘʣʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ: ʘʥʦʜ ʩ ʵʣʝʢʪʨʦʜʥʦʡ 

ʧʨʦʢʣʘʜʢʦʡ ʧʣʦʱʘʜʴʶ 150 ʩʤ2, ʩʤʦʯʝʥʥʦʡ ʚʦʜʦʡ, ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʵʧʠʛʘʩʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʢʘʪʦʜ ʩ ʵʣʝʢʪʨʦʜʥʦʡ 

ʧʨʦʢʣʘʜʢʦʡ ʧʣʦʱʘʜʴʶ 150 ʩʤ2, ʩʤʦʯʝʥʥʦʡ ʚʦʜʦʡ, ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʧʨʦʝʢʮʠʠ ʊh6-ʊh9. ʉʠʣʘ ʪʦʢʘ ï ʜʦ 12 ʤɸ ʠʣʠ 

ʦʱʫʱʝʥʠʷ ʣʸʛʢʦʛʦ ʧʦʢʘʣʳʚʘʥʠʷ ʧʦʜ ʵʣʝʢʪʨʦʜʘʤʠ. ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʞʞʝʥʠʷ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʩʥʠʞʘʶʪ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʦʪ 10 ʜʦ 20 ʤʠʥʫʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 1 ʤʠʥʫʪʫ ʩ ʢʘʞʜʦʡ 

ʧʨʦʮʝʜʫʨʦʡ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʝʞʝʜʥʝʚʥʦ, ʥʘ ʢʫʨʩ 11 ʧʨʦʮʝʜʫʨ. ʇʦʚʪʦʨʥʳʡ ʢʫʨʩ ʚʦʟʤʦʞʝʥ ʯʝʨʝʟ 1 ʤʝʩʷʮ.  

ʉʄʊ-ʬʦʨʝʟ ʩʧʘʟʤʦʣʠʪʠʢʦʚ. ʇʦʣʦʞʝʥʠʝ ʙʦʣʴʥʦʛʦ: ʣʸʞʘ ʥʘ ʩʧʠʥʝ. ʃʦʢʘʣʠʟʘʮʠʷ ʚʦʟʜʝʡʩʪʚʠʷ: ʘʥʦʜ ʩ 

ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʢʣʘʜʢʦʡ ʧʣʦʱʘʜʴʶ 150 ʩʤ2, ʩʤʦʯʝʥʥʦʡ ʨʘʩʪʚʦʨʦʤ ʧʨʝʧʘʨʘʪʘ (0,1% ʨʘʩʪʚʦʨ ʘʪʨʦʧʠʥʘ ʩʫʣʴʬʘʪʘ, 1-

2% ʨʘʩʪʚʦʨ ʙʝʥʟʦʛʝʢʩʦʥʠʷ, 0,5-2% ʨʘʩʪʚʦʨ ʜʠʙʘʟʦʣʘ, 1-2% ʨʘʩʪʚʦʨ ʥʦ-ʰʧʳ, 0,1-0,5% ʨʘʩʪʚʦʨ ʧʘʧʘʚʝʨʠʥʘ 

ʛʠʜʨʦʭʣʦʨʠʜʘ, 0,1-0,5% ʨʘʩʪʚʦʨ ʧʠʣʦʢʘʨʧʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜʘ (ʢʦʪʦʨʳʝ ʚʚʦʜʷʪ ʩ ʘʥʦʜʘ), ʨʘʩʧʦʣʘʛʘʶʪ ʚ 

ʤʝʟʦʛʘʩʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʢʘʪʦʜ ʩ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʢʣʘʜʢʦʡ ʧʣʦʱʘʜʴʶ 150 ʩʤ2, ʩʤʦʯʝʥʥʦʡ ʚʦʜʦʡ, ʨʘʩʧʦʣʘʛʘʶʪ ʚ 

ʧʨʦʝʢʮʠʠ ʥʠʞʥʝʛʨʫʜʥʦʛʦ ʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʈʝʞʠʤ ʚʳʧʨʷʤʣʝʥʥʳʡ. ʈʦʜ ʨʘʙʦʪʳ ï I, ʂʄ - 50%, 

ʯʘʩʪʦʪʘ ï 100 ɻʮ, ɼʇ -2:3 ï 7 ʤʠʥʫʪ. ʈʦʜ ʨʘʙʦʪʳ ï IV, ʂʄ - 50%, ʯʘʩʪʦʪʘ - 100 ɻʮ, ɼʇ ï 2:3 - 7 ʤʠʥʫʪ. ʉʠʣʘ ʪʦʢʘ 

ï ʜʦ ʦʱʫʱʝʥʠʷ ʚʳʨʘʞʝʥʥʦʡ ʙʝʟʙʦʣʝʟʥʝʥʥʦʡ ʚʠʙʨʘʮʠʝʡ ʧʦʜ ʵʣʝʢʪʨʦʜʘʤʠ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʢʘʥʝʡ 

ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʫʚʝʣʠʯʠʚʘʶʪ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ ʜʝʥʴ, ʥʘ ʢʫʨʩ 10 ʧʨʦʮʝʜʫʨ. ʇʦʚʪʦʨʥʳʡ ʢʫʨʩ ʚʦʟʤʦʞʝʥ ʯʝʨʝʟ 

3 ʤʝʩʷʮʘ.  

ɺʳʩʦʢʦʠʥʪʝʥʩʠʚʥʘʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ ʤʘʛʥʠʪʦʪʝʨʘʧʠʷ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʠʥʜʫʢʪʦʨʘ-

ʜʠʩʢʘ, ʢʦʪʦʨʳʡ ʧʦʤʝʱʘʶʪ ʥʘʜ ʦʙʣʘʩʪʴʶ ʧʨʦʝʢʮʠʠ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ. ʀʩʧʦʣʴʟʫʶʪ ʩʣʘʙʦʪʝʧʣʦʚʫʶ ʠʣʠ ʙʝʟ 

ʦʱʫʱʝʥʠʷ ʪʝʧʣʘ ʜʦʟʠʨʦʚʢʫ, 10ï12 ʤʠʥ, ʯʝʨʝʟ ʜʝʥʴ, ʥʘ ʢʫʨʩ 8ï10 ʧʨʦʮʝʜʫʨ. ʇʨʠ ʙʦʣʝʚʦʤ ʩʠʥʜʨʦʤʝ ʧʨʠʤʝʥʷʶʪ 

ʥʦʚʦʢʘʠʥ-ʠʥʜʫʢʪʦʪʝʨʤʦʵʣʝʢʪʨʦʬʦʨʝʟ ʥʘ ʵʧʠʛʘʩʪʨʘʣʴʥʫʶ ʦʙʣʘʩʪʴ. 

ʅʠʟʢʦʯʘʩʪʦʪʥʦʝ ʙʝʛʫʱʝʝ ʨʝʚʝʨʩʠʚʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʦʪ ʘʧʧʘʨʘʪʘ çɸʄʆ-ɸʪʦʩè ʩ ʧʦʤʦʱʴʶ ʧʘʨʥʳʭ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʠʥʜʫʢʪʦʨʦʚ, ʢʦʥʪʘʢʪʥʦ, ʩʪʘʙʠʣʴʥʦ, ʯʝʨʝʟ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʘʣʬʝʪʢʠ ʥʘ ʦʙʣʘʩʪʴ ʧʨʘʚʦʛʦ, ʣʝʚʦʛʦ 

ʧʦʜʨʝʙʝʨʠʡ (ʧʘʨʘʣʣʝʣʴʥʦ ʨʝʙʝʨʥʳʤ ʜʫʛʘʤ), ʦʜʥʦʤʦʤʝʥʪʥʦ ʩ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʠʥʜʫʢʪʦʨʦʚ (ʦʪ 

ʧʨʠʩʪʘʚʢʠ çʆʛʦʣʦʚʴʝè), ʯʘʩʪʦʪʦʡ 1-10 ɻʮ (ʫʚʝʣʠʯʠʚʘʷ ʯʘʩʪʦʪʫ ʥʘ 1 ɻʮ ʩ ʢʘʞʜʦʡ ʧʨʦʮʝʜʫʨʦʡ), 11-20 ʤʠʥʫʪ 

(ʫʚʝʣʠʯʠʚʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘ 1 ʤʠʥʫʪʫ ʩ ʢʘʞʜʦʡ ʧʨʦʮʝʜʫʨʦʡ), ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʝʡ 42 ʤʊʣ. ʇʨʦʮʝʜʫʨʳ 

ʧʨʦʚʦʜʷʪ ʝʞʝʜʥʝʚʥʦ, ʢʫʨʩ ʣʝʯʝʥʠʷ 10 ʩʝʘʥʩʦʚ. 

ʃʘʟʝʨʥʘʷ ʠʥʬʨʘʢʨʘʩʥʘʷ ʪʝʨʘʧʠʷ. ʄʝʪʦʜʠʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʥʪʘʢʪʥʘʷ, ʣʘʙʠʣʴʥʘʷ. ʀʟʣʫʯʘʶʱʫʶ ʛʦʣʦʚʢʫ 

ʢʨʫʛʦʚʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʧʝʨʝʤʝʱʘʶʪ ʧʦ ʧʝʨʝʜʥʝʡ ʙʨʶʰʥʦʡ ʩʪʝʥʢʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʝʢʮʠʠ ʪʦʣʩʪʦʛʦ 

ʢʠʰʝʯʥʠʢʘ. ʀʤʧʫʣʴʩʥʳʡ ʨʝʞʠʤ ʠʟʣʫʯʝʥʠʷ. ʇʝʨʚʳʝ ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʧʨʠ ʯʘʩʪʦʪʝ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʚ 

1000-1500 ɻʮ (ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ), ʯʝʨʝʟ ʢʘʞʜʳʝ 2 ʧʨʦʮʝʜʫʨʳ ʯʘʩʪʦʪʫ ʫʤʝʥʴʰʘʶʪ ʠ ʜʦʚʦʜʷʪ ʜʦ 5 

ɻʮ (ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ). ʄʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ 6-10 ɺʪ ʚ ʠʤʧʫʣʴʩʝ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʚ 

ʥʘʯʘʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ 5 ʤʠʥ, ʩ ʢʘʞʜʦʡ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʮʝʜʫʨʦʡ ʝʝ ʫʚʝʣʠʯʠʚʘʶʪ ʥʘ 1 ʤʠʥ ʠ ʜʦʚʦʜʷʪ ʜʦ 10 ʤʠʥ. 

ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʝʞʝʜʥʝʚʥʦ, ʢʫʨʩ ʣʝʯʝʥʠʷ 12 ʩʝʘʥʩʦʚ. 

ʍʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʝ ʚʘʥʥʳ. ɺʘʥʥʫ ʥʘʧʦʣʥʷʶʪ 200 ʣ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10ï40 ʛ/ʜʤ3, ʟʘʪʝʤ ʧʘʮʠʝʥʪ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʘʥʥʫ ʜʦ ʫʨʦʚʥʷ ʩʦʩʢʦʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʚʘʥʥʝ 36ï

380ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 12ï15 ʤʠʥ. ʇʦʩʣʝ ʚʘʥʥʳ ʢʦʞʫ ʙʦʣʴʥʦʛʦ ʦʙʩʫʰʠʚʘʶʪ 

ʧʦʣʦʪʝʥʮʝʤ (ʙʝʟ ʨʘʩʪʠʨʘʥʠʷ). ʇʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʙʦʣʴʥʦʡ ʦʪʜʳʭʘʝʪ ʚ ʪʝʯʝʥʠʝ 30ï60 ʤʠʥ. ʂʫʨʩ ʣʝʯʝʥʠʷ 10ï12 

ʧʨʦʮʝʜʫʨ, ʧʨʦʚʦʜʠʤʳʭ ʯʝʨʝʟ ʜʝʥʴ ʠʣʠ ʜʚʘ ʜʥʷ ʧʦʜʨʷʜ ʩ ʦʪʜʳʭʦʤ ʥʘ ʪʨʝʪʠʡ ʜʝʥʴ. 

ɸʧʧʣʠʢʘʮʠʠ ʥʘʬʪʘʣʘʥʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘ ʦʙʣʘʩʪʴ ʧʨʦʝʢʮʠʠ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, 

ʪʝʤʧʝʨʘʪʫʨʦʡ 36-370ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 15 ʤʠʥʫʪ, ʢʫʨʩ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 10 ʧʨʦʮʝʜʫʨ ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ 

ʜʝʥʴ.  

ɸʧʧʣʠʢʘʮʠʠ ʦʟʦʢʝʨʠʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʪʝʧʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʘʧʧʣʠʢʘʮʠʠ ʦʟʦʢʝʨʠʪʘ (ʪʦʣʱʠʥʘ 2-3 ʩʤ, ʪʝʤʧʝʨʘʪʫʨʘ 45-500ʉ) ʥʘ ʧʨʦʝʢʮʠʶ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʠ ʩʝʛʤʝʥʪʘʨʥʦ; 

ʧʨʦʮʝʜʫʨʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 30ð60 ʤʠʥ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ 1-2 ʜʥʷ, ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ 10-15 ʧʨʦʮʝʜʫʨ ʥʘ ʢʫʨʩ 

ʣʝʯʝʥʠʷ.  

ʇʘʨʘʬʠʥʦʣʝʯʝʥʠʝ. ʇʘʨʘʬʠʥ ʪʝʤʧʝʨʘʪʫʨʳ 460ʉ ʥʘʢʣʘʜʳʚʘʶʪ ʥʘ ʦʙʣʘʩʪʴ ʧʨʦʝʢʮʠʠ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʠ 

ʩʝʛʤʝʥʪʘʨʥʦ ʯʝʨʝʟ ʦʜʠʥ ʠʣʠ ʜʚʘ ʜʥʷ ʥʘ 30-40 ʤʠʥ, ʥʘ ʢʫʨʩ 10-15 ʧʨʦʮʝʜʫʨ. 

ʄʠʦʨʝʣʘʢʩʠʨʫʶʱʠʝ ʤʝʪʦʜʳ 

ɺʠʙʨʦʪʝʨʘʧʠʷ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʯʘʩʪʦʪʦʡ 20ï50 ɻʮ ʧʨʠʤʝʥʷʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʙʣʘʩʪʴ 

ʞʠʚʦʪʘ ʧʦ ʣʘʙʠʣʴʥʦʡ ʠʣʠ ʩʪʘʙʠʣʴʥʦʡ ʤʝʪʦʜʠʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʧʧʘʨʘʪʘ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 10ï15 ʤʠʥ. ʅʘ ʢʫʨʩ ʣʝʯʝʥʠʷ ʥʘʟʥʘʯʘʶʪ ʦʪ 10 ʜʦ 15 ʧʨʦʮʝʜʫʨ ʚʠʙʨʦʪʝʨʘʧʠʠ, 

ʝʞʝʜʥʝʚʥʦ. 
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ʊʝʧʣʳʝ ʧʨʝʩʥʳʝ ʚʘʥʥʳ ʩʥʠʞʘʶʪ ʪʦʥʫʩ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʫʜʠʩʪʳʡ ʠ ʤʳʰʝʯʥʳʡ 

ʪʦʥʫʩ. ʇʨʦʚʦʜʷʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 380ʉ ʧʦ 10ï15 ʤʠʥ ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ, ʢʫʨʩ 15ï20 ʚʘʥʥ. 

ʄʠʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʤʝʪʦʜʳ 

ʕʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ ʫʣʫʯʰʘʝʪ ʩʦʢʨʘʪʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʫʩʢʫʣʘʪʫʨʳ ʢʠʰʝʯʥʠʢʘ, ʢʨʦʚʦ- ʠ 

ʣʠʤʬʦʦʙʨʘʱʝʥʠʝ, ʦʙʤʝʥʥʦ-ʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʇʨʦʚʦʜʷʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʘʜʠʥʘʤʠʯʝʩʢʠʭ, 

ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʤʦʜʫʣʠʨʦʚʘʥʥʳʭ ʠʣʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʪʦʢʦʚ (ɼɼʊ, ʉʄʊ ʠ ʀʊ). 

ɼɼʊ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʤʝʪʦʜʠʢʝ. ʆʜʠʥ ʵʣʝʢʪʦʨʦʜ (ʘʥʦʜ) ʧʦʤʝʱʘʶʪ ʥʘ ʚʝʨʭʥʠʝ ʦʪʜʝʣʳ ʞʠʚʦʪʘ (ʤʝʞʜʫ 

ʧʨʘʚʳʤ ʠ ʣʝʚʳʤ ʧʦʜʨʝʙʝʨʴʝʤ) ʘ ʚʪʦʨʦʡ (ʢʘʪʦʜ) ï ʥʘ ʣʝʚʫʶ ʧʦʜʚʟʜʦʰʥʫʶ ʦʙʣʘʩʪʴ. ɺ ʪʝʯʝʥʠʝ 30-90 ʩʝʢ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʜʚʫʭʧʦʣʫʧʝʨʠʦʜʥʳʤ ʥʝʧʨʝʨʳʚʥʳʤ ʪʦʢʦʤ, ʟʘʪʝʤ ʥʘ 4-5 ʤʠʥ ʧʝʨʝʭʦʜʷʪ ʥʘ ʨʝʞʠʤ ʜʣʠʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨ ʩʠʣʫ ʪʦʢʘ ʤʝʜʣʝʥʥʦ ʧʦʚʳʰʘʶʪ ʜʦ ʦʱʫʱʝʥʠʷ ʧʘʮʠʝʥʪʦʤ ʦʪʯʝʪʣʠʚʦʡ ʚʠʙʨʘʮʠʠ. 

ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ ʜʝʥʴ, ʢʫʨʩ ʣʝʯʝʥʠʷ 8-12 ʧʨʦʮʝʜʫʨ. 

ʉʄʊ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʤʝʪʦʜʠʢʝ. ʇʘʩʩʠʚʥʳʡ ʵʣʝʢʪʨʦʜ ʧʣʦʱʘʜʴʶ 200 ʩʤ2 ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʦʙʣʘʩʪʠ 

ʥʠʞʥʝʛʨʫʜʥʦʛʦ ʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʘ ʘʢʪʠʚʥʳʡ ʧʣʦʱʘʜʴʶ 50 ʩʤ2 ï ʥʘ ʦʙʣʘʩʪʴ ʧʨʦʝʢʮʠʠ ʩʣʝʧʦʡ 

ʢʠʰʢʠ. ɺʦʟʜʝʡʩʪʚʫʶʪ ʧʦʦʯʝʨʝʜʥʦ II ʠ IV ʨʦʜʦʤ ʨʘʙʦʪʳ, ʧʨʠ ʛʣʫʙʠʥʝ ʤʦʜʫʣʷʮʠʡ 75ï100%, ʯʘʩʪʦʪʝ 50ï30 ɻʮ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʩʳʣʦʢ ʦʪ 2-3 ʜʦ 4-6. ʉʠʣʘ ʪʦʢʘ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʜʦ ʦʱʫʱʝʥʠʷ ʧʘʮʠʝʥʪʦʤ ʫʤʝʨʝʥʥʦʡ 

ʚʠʙʨʘʮʠʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 5ï10 ʤʠʥ, ʝʞʝʜʥʝʚʥʦ; ʥʘ ʢʫʨʩ 8ï10 ʧʨʦʮʝʜʫʨ. 

ʀʊ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʤʝʪʦʜʠʢʝ. ʕʣʝʢʪʨʦʜʳ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʧʝʨʝʜʥʶʶ ʙʨʶʰʥʫʶ ʩʪʝʥʢʫ ʠ ʩʠʤʤʝʪʨʠʯʥʦ 

ʩʟʘʜʠ, ʩʠʣʫ ʪʦʢʘ ʨʝʛʫʣʠʨʫʶʪ ʧʦ ʦʱʫʱʝʥʠʶ ʧʘʮʠʝʥʪʦʤ ʫʤʝʨʝʥʥʦʡ ʚʠʙʨʘʮʠʠ. ʇʨʠ ʛʠʧʝʨʢʠʥʝʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ï 

ʯʘʩʪʦʪʘ ʪʦʢʘ 90-100 ɻʮ, ʧʨʠ ʛʠʧʦʤʦʪʦʨʥʦʡ ʬʦʨʤʝ ï 0-10 ɻʮ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 8ï12 ʤʠʥ, ʢʫʨʩ 10ï12 ʧʨʦʮʝʜʫʨ 

ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ. 

ʅʠʟʢʦʯʘʩʪʦʪʥʦʝ ʧʝʨʝʤʝʥʥʦʝ ʙʝʛʫʱʝʝ ʠʤʧʫʣʴʩʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ 

ʘʧʧʘʨʘʪʘ çɸʣʠʤʧè ʧʦ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʤʝʪʦʜʠʢʝ. ɺʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 4 ʧʘʨʘʤʠ ʠʥʜʫʢʪʦʨʦʚ-ʩʦʣʝʥʦʠʜʦʚ 

ʥʘ ʦʙʣʘʩʪʴ ʧʨʦʝʢʮʠʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ. ɺʝʣʠʯʠʥʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ 5 ʤʊʣ, ʯʘʩʪʦʪʘ 10 ɻʮ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 30ï

100%. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 15ï20 ʤʠʥʫʪ, ʝʞʝʜʥʝʚʥʦ. ʅʘ ʢʫʨʩ ʣʝʯʝʥʠʷ 10ï2 ʧʨʦʮʝʜʫʨ. 

ɻʘʣʴʚʘʥʠʟʘʮʠʠʷ ʦʙʣʘʩʪʠ ʢʠʰʝʯʥʠʢʘ. ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʤʝʪʦʜʠʢʝ: ʢʘʪʦʜ ʨʘʩʧʦʣʘʛʘʶʪ ʚ 

ʦʙʣʘʩʪʠ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʘʥʦʜ - ʚ ʩʝʛʤʝʥʪʘʨʥʦʡ ʟʦʥʝ (LIïIII). ʇʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʷʪ, ʤʝʥʷʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʘʢʪʠʚʥʦʛʦ 

ʵʣʝʢʪʨʦʜʘ (ʥʘʜ ʚʦʩʭʦʜʷʱʠʤ, ʧʦʧʝʨʝʯʥʳʤ, ʥʠʩʭʦʜʷʱʠʤ ʦʪʜʝʣʘʤʠ ʢʠʰʢʠ). ʇʣʦʪʥʦʩʪʴ ʪʦʢʘ 0,04ï0,06 ʤɸ/ʩʤ2, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 12ï15 ʤʠʥ, ʝʞʝʜʥʝʚʥʦ; ʢʫʨʩ 8ï10 ʧʨʦʮʝʜʫʨ. 

ʂʦʣʦʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʤʝʪʦʜʳ 

ʂʦʣʦʥʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ: 

ɻʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʥʘʪʨʠʝʚʦ-ʤʘʛʥʠʝʚʳʝ ʧʠʪʴʝʚʳʝ ʄɺ. ʀʩʧʦʣʴʟʫʶʪ ʩʨʝʜʥʝ- ʠ 

ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʙʫʪʠʣʠʨʦʚʘʥʥʳʝ ʄɺ (ɽʩʩʝʥʪʫʢʠ ˉ4 ʠ 17, ɹʘʪʘʣʠʥʩʢʘʷ, ʃʳʩʦʛʦʨʩʢʘʷ, ʀʞʝʚʩʢʘʷ, 

ɽʢʘʪʝʨʠʥʛʦʬʩʢʘʷ, ʂʘʨʤʘʜʦʥ, ʃʠʧʝʮʢʘʷ ʠ ʜʨ.) 3ï4 ʨʘʟʘ ʚ ʜʝʥʴ ʥʘʪʦʱʘʢ ʟʘ 30ï40 ʤʠʥ ʜʦ ʝʜʳ, ʭʦʣʦʜʥʳʝ (18ï200ʉ) 

ʧʦ 150ï200 ʤʣ ʥʘ ʧʨʠʝʤ ʩ ʫʯʝʪʦʤ ʩʝʢʨʝʪʦʦʙʨʘʟʫʶʱʝʡ ʬʫʥʢʮʠʠ ʞʝʣʫʜʢʘ. ʇʨʠ ʛʠʧʦʢʠʥʝʪʠʯʝʩʢʦʡ ʜʠʩʢʠʥʝʟʠʠ 

ʧʨʠʤʝʥʷʶʪ ʪʘʢʞʝ ʚʦʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʫʛʣʝʢʠʩʣʦʪʫ (ʃʫʞʘʥʩʢʘʷ, ɼʨʦʛʦʚʩʢʘʷ, ʉʚʘʣʷʚʘ, ʇʦʣʷʥʘ ʂʚʘʩʦʚʘ, ɹʦʨʞʦʤʠ ʠ 

ʜʨ.), ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʦ 200ʉ, ʧʦ 150ï200 ʤʣ ʥʘ ʧʨʠʝʤ. ʂʫʨʩ ʣʝʯʝʥʠʷ 3-4 ʥʝʜ. 

ʂʠʰʝʯʥʳʝ ʧʨʦʤʳʚʘʥʠʷ. ʇʨʦʮʝʜʫʨʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʪʠʧʘ çɸʄʆʂ-2ɸè. ɺʦʜʫ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʢʘʤʝʥʪʦʚ, ʠʣʠ ʣʝʯʝʙʥʳʭ ʪʨʘʚ (ʦʪʚʘʨ ʨʦʤʘʰʢʠ, ʰʘʣʬʝʷ ʠ ʜʨ.), ʠʣʠ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʨʙʝʥʪʦʚ (ʧʦʣʠʬʝʧʘʥ ʠ ʜʨ.) ʚʚʦʜʷʪ ʚ ʢʠʰʝʯʥʠʢ ʩʥʘʯʘʣʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,5 ʣ ʚ 1 ʤʠʥ, ʟʘʪʝʤ 1-

1,5 ʣ ʚ ʤʠʥʫʪʫ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 20ï30 ʤʠʥ. ʇʨʠ ʚʳʨʘʞʝʥʥʦʤ ʩʧʘʟʤʝ ʤʳʰʝʯʥʦʡ ʩʪʝʥʢʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʤʳʚʥʦʛʦ ʨʘʩʪʚʦʨʘ ʜʦʣʞʥʘ ʙʳʪʴ 35ï360ʉ; ʧʨʠ ʘʪʦʥʠʠ ʤʳʰʝʯʥʦʡ ʩʪʝʥʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʤʳʚʥʦʛʦ 

ʨʘʩʪʚʦʨʘ - 30ï320ʉ; ʧʨʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ - 33ï

350ʉ. ʅʘ 1 ʧʨʦʮʝʜʫʨʫ ʠʩʧʦʣʴʟʫʶʪ 10-20 ʣ ʚʦʜʳ, ʚ ʥʘʯʘʣʝ ʣʝʯʝʥʠʷ ʯʝʨʝʟ ʪʦʣʩʪʫʶ ʢʠʰʢʫ ʧʨʦʧʫʩʢʘʶʪ 8-10 ʣ ʚʦʜʳ, 

ʢ ʢʦʥʮʫ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ï ʜʦ 20 ʣ. ʂʫʨʩ 3ï6 ʧʨʦʮʝʜʫʨ ʩ ʠʥʪʝʨʚʘʣʦʤ 2ï3 ʜʥʷ. 

ʇʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʜʣʷ ʛʠʜʨʦʢʦʣʦʥʦʪʝʨʘʧʠʠ ʠ ʢʠʰʝʯʥʳʭ ʧʨʦʤʳʚʘʥʠʡ: ʧʨʦʚʝʜʝʥʠʝ ʢʫʨʩʘ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʪʝʨʘʧʠʠ (ʘʥʪʠʙʠʦʪʠʢʠ, ʛʦʨʤʦʥʳ, ʭʠʤʠʦʪʝʨʘʧʠʷ); ʦʩʪʨʘʷ ʜʠʘʨʝʷ; ʷʟʚʝʥʥʳʝ ʢʦʣʠʪʳ; ʛʝʤʦʨʨʦʡ ʚ ʬʘʟʝ ʦʙʦʩʪʨʝʥʠʷ; 

ʠʥʬʠʣʴʪʨʘʪʳ ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ; ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʨʷʤʦʡ ʢʠʰʢʠ; ʩʦʩʪʦʷʥʠʝ ʧʦʩʣʝ ʧʦʣʦʩʪʥʳʭ 

ʦʧʝʨʘʮʠʡ; ʘʙʩʦʣʶʪʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʬʠʥʢʪʝʨʘ; ʚʳʧʘʜʝʥʠʝ ʧʨʷʤʦʡ ʢʠʰʢʠ; ʧʘʨʘʧʨʦʢʪʠʪʳ; ʦʙʱʠʝ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʬʠʟʠʦʪʝʨʘʧʠʠ. 

ʂʣʠʟʤʳ. ɼʣʷ ʦʯʠʩʪʠʪʝʣʴʥʦʡ ʢʣʠʟʤʳ ʠʩʧʦʣʴʟʫʶʪ 1,0ï1,5 ʣ ʪʝʧʣʦʡ ʚʦʜʳ (25ï350ʉ). ɼʣʷ ʩʪʠʤʫʣʷʮʠʠ 

ʩʦʢʨʘʱʝʥʠʷ ʛʣʘʜʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʧʨʠʤʝʥʷʶʪ ʚʦʜʫ ʙʦʣʝʝ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (12ï200ʉ), ʜʣʷ 

ʨʘʩʩʣʘʙʣʝʥʠʷ - 37ï420ʉ. ʇʨʠ ʫʧʦʨʥʳʭ ʟʘʧʦʨʘʭ, ʦʩʦʙʝʥʥʦ ʩʧʘʩʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʨʠʤʝʥʷʶʪ ʤʘʩʣʷʥʳʝ 

ʢʣʠʟʤʳ - 100ï200 ʛ ʧʦʜʦʛʨʝʪʦʛʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 37ï380ʉ ʣʶʙʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ, ʢʦʪʦʨʦʝ ʚʚʦʜʷʪ ʚ ʧʨʷʤʫʶ 

ʢʠʰʢʫ ʩ ʧʦʤʦʱʴʶ ʨʝʟʠʥʦʚʦʛʦ ʛʨʫʰʝʚʠʜʥʦʛʦ ʙʘʣʣʦʥʯʠʢʘ ʠʣʠ ʰʧʨʠʮʘ ɾʘʥʝ. 

ʂʨʠʦʤʘʩʩʘʞ ʞʠʚʦʪʘ. ʂʨʠʦʧʘʢʝʪʦʤ ʩ ʚʦʜʦʦʭʣʘʞʜʘʶʱʝʡ ʩʤʝʩʴʶ ʦʙʲʝʤʦʤ 300ï500 ʤʣ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ ï

11 ʜʦ ï150ʉ ʢʨʫʛʦʚʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʧʦ ʭʦʜʫ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʚ 2 ʮʠʢʣʘ ʧʦ 3ï5 ʤʠʥ ʩ ʠʥʪʝʨʚʘʣʦʤ 1ï2 ʤʠʥ 



 
34 

 
 

ʧʦʛʣʘʞʠʚʘʶʪ ʦʙʣʘʩʪʴ ʞʠʚʦʪʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 7ï12 ʤʠʥ. ʅʘ ʢʫʨʩ ʣʝʯʝʥʠʷ 8ï10 ʝʞʝʜʥʝʚʥʳʭ 

ʧʨʦʮʝʜʫʨ. 

ʆʟʦʥʦʪʝʨʘʧʠʷ ʦʪ ʘʧʧʘʨʘʪʘ ʬʠʨʤʳ çʄʝʜʦʟʦʥè ʋʆʊɸ 60-01: ʧʠʪʴʝʚʘʷ ʦʟʦʥʠʨʦʚʘʥʥʘʷ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ 

ʚʦʜʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʦʟʦʥʘ 5 ʤʛ/ʣ ʧʦ 150 ʤʣ 3 ʨʘʟʘ ʚ ʜʝʥʴ, ʟʘ 30 ʤʠʥ ʜʦ ʝʜʳ ʚ ʪʝʯʝʥʠʝ 3 ʥʝʜʝʣʴ ʠ 

ʨʝʢʪʘʣʴʥʳʝ ʠʥʩʫʬʬʣʷʮʠʠ ʦʟʦʥʦ-ʢʠʩʣʦʨʦʜʥʦʡ ʩʤʝʩʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʟʦʥʘ 15 ʤʛ/ʣ ʚ ʢʦʣʠʯʝʩʪʚʝ 200 ʤʣ, ʥʘ ʢʫʨʩ 

ʣʝʯʝʥʠʷ 8 ʧʨʦʮʝʜʫʨ.  

ʂʦʣʦʥʦʨʝʣʘʢʩʠʨʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ:  

ɻʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʳʝ ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʝ ʧʠʪʴʝʚʳʝ ʄɺ. ʀʩʧʦʣʴʟʫʶʪ ʄɺ ʤʘʣʦʡ ʠ ʩʨʝʜʥʝʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 42ï450ʉ (ɽʩʩʝʥʪʫʢʠ ʅʦʚʘʷ, ʂʨʳʤʩʢʠʡ ʥʘʨʟʘʥ, ʅʦʚʦʪʝʨʩʢʘʷ, ʉʤʠʨʥʦʚʩʢʘʷ, 

ʉʣʘʚʷʥʦʚʩʢʘʷ, ʌʝʦʜʦʩʠʡʩʢʘʷ ʠ ʜʨ.), ʧʴʶʪ ʥʘʪʦʱʘʢ, ʟʘ 30-60 ʤʠʥ ʜʦ ʝʜʳ, ʥʝʙʦʣʴʰʠʤʠ ʛʣʦʪʢʘʤʠ. ʂʫʨʩ ʣʝʯʝʥʠʷ 3-

4 ʥʝʜ. 

ʂʣʠʤʘʪʦʪʝʨʘʧʠʷ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʘʵʨʦʪʝʨʘʧʠʷ. ʀʩʧʦʣʴʟʫʶʪ ʧʨʝʙʳʚʘʥʠʝ ʙʦʣʴʥʳʭ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ ʚ ʧʘʨʢʘʭ (ʥʘ 

ʢʫʰʝʪʢʘʭ, ʰʝʟʣʦʥʛʘʭ ʠ ʛʘʤʘʢʘʭ), ʘ ʪʘʢʞʝ ʜʥʝʚʥʦʡ ʩʦʥ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ ʚ ʢʣʠʤʘʪʦʧʘʚʠʣʴʦʥʘʭ (ʘʵʨʘʨʠʷʭ) ʧʦʩʣʝ 

ʧʝʨʠʦʜʘ ʘʜʘʧʪʘʮʠʠ (3ï5 ʜʥʝʡ). ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 15 ʜʦ 200ʉ ʥʝʦʙʭʦʜʠʤʦ ʫʢʨʳʚʘʪʴʩʷ ʰʝʨʩʪʷʥʳʤ (ʠʣʠ 

ʙʘʡʢʦʚʳʤ) ʦʜʝʷʣʦʤ, ʚʳʰʝ 200ʉ - ʙʘʡʢʦʚʳʤ ʦʜʝʷʣʦʤ ʠʣʠ ʧʨʦʩʪʳʥʝʡ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʝʞʝʜʥʝʚʥʦ 

ʧʨʦʮʝʜʫʨ ð ʦʪ 1 ʜʦ 6ï8 ʯ. ʂʫʨʩ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 12ï15 ʝʞʝʜʥʝʚʥʳʭ ʧʨʦʮʝʜʫʨ. 

ɺʦʟʜʫʰʥʳʝ ʚʘʥʥʳ (ɺɺ). ʄʝʨʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʟʜʫʰʥʦʡ ʚʘʥʥʳ ʷʚʣʷʝʪʩʷ ʧʨʠʥʷʪʘʷ ʚ 

ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ çʚʝʣʠʯʠʥʘ ʭʦʣʦʜʦʚʦʡ ʥʘʛʨʫʟʢʠè, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʪʝʧʣʦʦʪʜʘʯʝʡ ʠ 

ʪʝʧʣʦʧʨʦʜʫʢʮʠʝʡ, ʦʪʥʝʩʝʥʥʘʷ ʢ ʝʜʠʥʠʮʝ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ (ʚ ʢɼʞ/ʤ2), ʧʦ ʢʦʪʦʨʦʡ ʧʨʠʥʷʪʦ ʜʦʟʠʨʦʚʘʪʴ ʚʦʟʜʫʰʥʳʝ 

ʚʘʥʥʳ. ʇʦ çʚʝʣʠʯʠʥʝ ʭʦʣʦʜʦʚʦʡ ʥʘʛʨʫʟʢʠè ʚʳʜʝʣʷʶʪ ʚʦʟʜʫʰʥʳʝ ʚʘʥʥʳ ʩʦ ʩʣʘʙʦʡ (ʜʦ 150 ʢɼʞ/ʤ2), ʩʨʝʜʥʝʡ (150-

210 ʢɼʞ/ʤ2) ʠ ʩʠʣʴʥʦʡ (210-270 ʢɼʞ/ʤ2) ʭʦʣʦʜʦʚʦʡ ʥʘʛʨʫʟʢʦʡ. ɺɺ ʥʘʟʥʘʯʘʶʪʩʷ ʩ 1-ʛʦ ʜʥʷ ʧʨʝʙʳʚʘʥʠʷ ʙʦʣʴʥʳʭ 

ʚ ʩʘʥʘʪʦʨʠʠ. ʇʦ ʚʩʝʤ ʨʝʞʠʤʘʤ ʧʝʨʚʳʝ 6-10 ʜʥʝʡ ɺɺ ʧʨʦʚʦʜʷʪʩʷ ʚ ʱʘʜʷʱʝʤ ʨʝʞʠʤʝ ʚ ʢʦʤʬʦʨʪʥʦ-ʪʝʧʣʳʭ 

ʫʩʣʦʚʠʷʭ (ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʕʕʊ). ʇʨʠ ʕʕʊ 20-22 ʫʩʣ. ʛʨʘʜ. (ʢʦʤʬʦʨʪʥʦ-ʪʝʧʣʳʝ ʫʩʣʦʚʠʷ) 

ʧʘʮʠʝʥʪʳ ʧʨʠʥʠʤʘʶʪ ɺɺ ʧʦ ʱʘʜʷʱʝʤʫ ʨʝʞʠʤʫ, ʧʨʠ ʕʕʊ 17-19 ʫʩʣ. ʛʨʘʜ. (ʚ ʢʦʤʬʦʨʪʥʦʡ ʟʦʥʝ) - ʧʦ ʱʘʜʷʱʝ-

ʪʨʝʥʠʨʫʶʱʝʤʫ ʨʝʞʠʤʫ, ʘ ʧʨʠ ʕʕʊ 14-16 ʫʩʣ. ʛʨʘʜ. (ʚ ʧʨʦʭʣʘʜʥʦʡ ʟʦʥʝ) - ʧʦ ʪʨʝʥʠʨʫʶʱʝʤʫ ʨʝʞʠʤʫ. ʇʨʦʭʣʘʜʥʳʝ 

(14ï16Áʉ) ʚʘʥʥʳ ʦʢʘʟʳʚʘʶʪ ʨʘʟʜʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʠ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ ʦʨʛʘʥʠʟʤʘ, 

ʜʦʣʞʥʳ ʩʦʯʝʪʘʪʴʩʷ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ. ʅʘ ʢʫʨʩ ʥʘʟʥʘʯʘʝʪʩʷ ʜʦ 20 ʧʨʦʮʝʜʫʨ. 

ʊʝʨʨʝʥʢʫʨ. ɼʳʭʘʥʠʝ ʥʘ ʤʘʨʰʨʫʪʘʭ ʪʝʨʨʝʥʢʫʨʘ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦʤʝʨʥʳʤ, ʯʝʨʝʟ ʥʦʩ (ʧʨʠ ʚʜʦʭʝ ʩʣʝʜʫʝʪ 

ʫʤʝʨʝʥʥʦ ʚʳʧʷʯʠʚʘʪʴ ʙʨʶʰʥʫʶ ʩʪʝʥʢʫ ʠ ʨʘʩʰʠʨʷʪʴ ʛʨʫʜʥʫʶ ʢʣʝʪʢʫ). ʅʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʪʴ ʜʳʭʘʥʠʝ ʩ ʨʠʪʤʦʤ 

ʭʦʜʴʙʳ ʠ ʪʝʤʧʦʤ (ʧʦ ʨʦʚʥʦʡ ʜʦʨʦʛʝ ʧʨʠʤʝʨʥʦ ʥʘ 2-4 ʰʘʛʘ ï ʚʜʦʭ, ʥʘ 3-5 ʰʘʛʦʚ ï ʚʳʜʦʭ, ʥʘ ʧʦʜʲʝʤʝ ʥʘ 2-3 ʰʘʛʘ 

ï ʚʜʦʭ, ʥʘ 3-4 ʰʘʛʘ ï ʚʳʜʦʭ). ʐʘʛ ʥʘ ʧʦʜʲʝʤʘʭ ʜʦʣʞʝʥ ʙʳʪʴ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ, ʚ ʧʫʪʠ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʠ ʢʫʨʠʪʴ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʦʱʫʱʝʥʠʷ ʫʪʦʤʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʦʩʪʘʥʦʚʢʠ ʥʘ 1-3 ʤʠʥʫʪʳ ʜʣʷ 

ʦʪʜʳʭʘ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ 2-3 ʜʳʭʘʪʝʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʷ ʠ ʫʧʨʘʞʥʝʥʠʷ ʥʘ 

ʨʘʩʩʣʘʙʣʝʥʠʝ ʤʳʰʮ ʥʦʛ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʤʘʨʰʨʫʪʘ ʧʦʣʝʟʝʥ ʦʪʜʳʭ ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʚ ʪʝʯʝʥʠʝ 15-30 ʤʠʥ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʪʝʨʨʝʥʢʫʨʘ ʟʘ ʜʝʥʴ 6000-7000 ʤ. 

ʇʨʠʨʦʜʥʘʷ ʘʵʨʦʠʦʥʦʬʠʪʦʪʝʨʘʧʠʷ (ɸʀʌʊ). ʉʈʂ ʙʦʣʷʤʠ ʠ ʜʠʘʨʝʝʡ. ɼʦʟʠʨʦʚʘʥʥʘʷ ʭʦʜʴʙʘ ʧʦ ʤʘʨʰʨʫʪʫ 

ʪʝʨʨʝʥʢʫʨʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 2500 ʤ. ʊʝʤʧ ʭʦʜʴʙʳ ʤʝʜʣʝʥʥʳʡ (3-4 ʢʤ/ʯ), ɸʀʌʊ ʥʘ ʧʣʦʱʘʜʢʘʭ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʢʫʨʪʠʥʘʤʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 500 ʤ ʧʦ 10 ʤʠʥ. ʇʨʦʮʝʜʫʨʫ ʧʦʚʪʦʨʷʪʴ 2 ʨʘʟʘ ʚ ʜʝʥʴ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ 

ʪʝʨʨʝʥʢʫʨʘ ʟʘ ʜʝʥʴ ʜʦ 5000 ʤ.  

ʉʈʂ ʩ ʟʘʧʦʨʘʤʠ. ɼʦʟʠʨʦʚʘʥʥʘʷ ʭʦʜʴʙʘ ʧʦ ʤʘʨʰʨʫʪʫ ʪʝʨʨʝʥʢʫʨʘ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 2500 ʤ. ʊʝʤʧ ʭʦʜʴʙʳ 

ʤʝʜʣʝʥʥʳʡ (3-4 ʢʤ/ʯʘʩ), ɸʀʌʊ ʥʘ ʧʣʦʱʘʜʢʘʭ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʢʫʨʪʠʥʘʤʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 500 ʤ ʧʦ 10 ʤʠʥʫʪ. 

ʇʨʦʮʝʜʫʨʫ ʧʦʚʪʦʨʷʪʴ 3 ʨʘʟʘ ʚ ʜʝʥʴ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʪʝʨʨʝʥʢʫʨʘ ʟʘ ʜʝʥʴ ʜʦ 7000 ʤ. 

ʄʝʪʦʜʠʢʠ ʧʠʪʴʝʚʦʛʦ ʣʝʯʝʥʠʷ 

ʇʠʪʴʝʚʦʝ ʣʝʯʝʥʠʝ ʧʨʠ ʉʈʂ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʣʦʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʤʝʪʦʜʘʤ ʣʝʯʝʥʠʷ. ʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ 

(ʄɺ) ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʷ ʥʘ ʫʨʦʚʝʥʴ ʞʝʣʫʜʦʯʥʦʡ ʩʝʢʨʝʮʠʠ, ʧʨʦʮʝʩʩʳ ʞʝʣʯʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʞʝʣʯʝʚʳʜʝʣʝʥʠʷ, 

ʚʥʝʰʥʝʩʝʢʨʝʪʦʨʥʫʶ ʬʫʥʢʮʠʶ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʚʳʜʝʣʝʥʠʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʭ ʛʦʨʤʦʥʦʚ, ʦʧʦʩʨʝʜʦʚʘʥʥʦ 

ʥʦʨʤʘʣʠʟʫʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʠʰʝʯʥʠʢʘ ʠ ʝʛʦ ʜʚʠʛʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ. 

ʂʦʣʦʥʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ. ʊʝʨʘʧʠʷ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʤʠ ʥʘʪʨʠʡ-ʤʘʛʥʠʝʚʳʤʠ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʦʜʘʤʠ. ʇʨʠ ʧʨʠʝʤʝ ʚʥʫʪʨʴ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʳʝ ʠʦʥʳ ʪʦʨʤʦʟʷʪ ɸʄʌ-ʟʘʚʠʩʠʤʦʝ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʛʣʠʢʦʣʠʪʠʯʝʩʢʠʭ ʠ ʣʠʧʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ ʩʝʢʨʝʮʠʷ 

ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ. ɼʝʬʠʮʠʪ ʧʨʦʪʦʥʦʚ ʪʦʨʤʦʟʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʝʧʩʠʥʦʚ, ʛʘʩʪʨʠʥʘ ʠ ʩʝʢʨʝʪʠʥʘ ʠ 

ʫʩʠʣʠʚʘʝʪ ʧʝʨʠʩʪʘʣʴʪʠʢʫ ʢʠʰʝʯʥʠʢʘ. ʉʫʣʴʬʘʪʥʳʝ ʠʦʥʳ ʚ ʢʠʰʝʯʥʠʢʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʘʩʳʚʘʶʪʩʷ, ʘ ʧʦʚʳʰʘʶʪ 

ʝʛʦ ʜʚʠʛʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ, ʦʢʘʟʳʚʘʷ ʧʦʩʣʘʙʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ. ʀʦʥʳ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʫʩʠʣʠʚʘʶʪ 

ʩʦʢʨʘʪʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʝʥʦʢ ʢʠʰʝʯʥʠʢʘ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʝʛʦ ʤʦʪʦʨʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ. ʅʘʬʪʝʥʳ, ʛʫʤʠʥʳ, ʙʠʪʫʤʳ ʠ ʬʝʥʦʣʳ ʙʳʩʪʨʦ ʚʩʘʩʳʚʘʶʪʩʷ ʚ ʢʨʦʚʴ ʚ ʞʝʣʫʜʢʝ ʠ ʚ ʚʝʨʭʥʠʭ ʦʪʜʝʣʘʭ 
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ʪʦʥʢʦʡ ʢʠʰʢʠ, ʘʢʪʠʚʠʨʫʶʪ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʨʘʙʦʪʢʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʉʈʂ ʩ ʟʘʧʦʨʘʤʠ. ʅʘ ʬʦʥʝ ʛʠʧʦʢʠʥʝʟʠʠ ʢʠʰʝʯʥʠʢʘ ʥʘʟʥʘʯʘʶʪ ʭʦʣʦʜʥʫʶ ʄɺ ð ʪʝʤʧʝʨʘʪʫʨʦʡ 18ï200ʉ, 

ʠʟ ʨʘʩʯʝʪʘ 5 ʤʣ ʥʘ 1 ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʙʦʣʴʥʦʛʦ, ʙʦʣʴʰʠʤʠ ʛʣʦʪʢʘʤʠ, 3 ʨʘʟʘ ʚ ʜʝʥʴ, ʟʘ 30 ʤʠʥʫʪ ʜʦ ʝʜʳ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʨʩʘ ʧʠʪʴʝʚʦʛʦ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 3ï4 ʥʝʜ. 

ʉʈʂ ʩ ʜʠʘʨʝʝʡ. ʇʨʠ ʛʠʧʝʨʢʠʥʝʟʠʠ ʢʠʰʝʯʥʠʢʘ ʄɺ ʥʘʟʥʘʯʘʶʪ ʪʝʤʧʝʨʘʪʫʨʦʡ 35-420ʉ, 3 ʨʘʟʘ ʚ ʜʝʥʴ, ʟʘ 30ï

60 ʤʠʥʫʪ ʜʦ ʧʨʠʝʤʘ ʧʠʱʠ, ʥʝʙʦʣʴʰʠʤʠ ʛʣʦʪʢʘʤʠ, ʢʫʨʩ ʣʝʯʝʥʠʷ 21ï26 ʜʥʝʡ.  

ʂʦʣʦʥʦʨʝʣʘʢʩʠʨʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ. ʊʝʨʘʧʠʷ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʳʤʠ ʥʘʪʨʠʝʚʦ-ʢʘʣʴʮʠʝʚʳʤʠ 

ʚʦʜʘʤʠ. ʂʘʪʠʦʥʳ ʥʘʪʨʠʷ, ʧʦʧʘʜʘʷ ʚ ʠʥʪʝʨʩʪʠʮʠʡ ʠ ʢʨʦʚʴ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʠʭ ʦʩʤʦʣʷʨʥʦʩʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʧʝʨʠʩʪʘʣʴʪʠʢʠ ʢʠʰʝʯʥʠʢʘ. ʀʦʥʳ Ca2+ ʫʩʠʣʠʚʘʶʪ ʩʦʢʨʘʪʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʪʝʥʢʠ ʢʠʰʝʯʥʠʢʘ. ʀʦʥʳ K+ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʚʳʰʝʥʥʫʶ ʤʦʪʦʨʠʢʫ ʢʠʰʝʯʥʠʢʘ ʠ ʝʛʦ ʵʚʘʢʫʘʪʦʨʥʫʶ 

ʬʫʥʢʮʠʶ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʦʩʤʦʣʷʨʥʳʡ ʠ ʵʣʝʢʪʨʦʣʠʪʥʳʡ ʛʦʤʝʦʩʪʘʟ ʠʥʪʝʨʩʪʠʮʠʷ ʠ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʛʣʘʜʢʦʡ 

ʤʫʩʢʫʣʘʪʫʨʳ ʢʠʰʝʯʥʠʢʘ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʛʦʤʝʦʩʪʘʟʠʩʘ ʥʦʨʤʘʣʠʟʫʝʪ ʚʦʟʙʫʜʠʤʦʩʪʴ ʠ 

ʩʦʢʨʘʪʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ ʤʳʰʮ ʢʠʰʝʯʥʠʢʘ.  

ʄʝʪʦʜʠʢʠ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ 

ʋʛʣʝʢʠʩʣʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʘʥʥʳ. ɼʣʷ ʣʝʯʝʙʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʶʪ ʫʛʣʝʢʠʩʣʫʶ ʤʠʥʝʨʘʣʴʥʫʶ ʚʦʜʫ, 

ʩʦʜʝʨʞʘʥʠʝ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʢʦʪʦʨʦʡ ʥʝ ʤʝʥʝʝ 0,75 ʛ/ʣ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʉʆ2 ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʛʣʝʢʠʩʣʳʭ 

ʚʘʥʥʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,2ï1,4 ʛ/ʣ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʥʠʢʘʶʱʝʛʦ ʚ ʢʦʞʫ ʉʆ2 ʥʘʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʜʳ. ʇʘʮʠʝʥʪ ʦʩʪʦʨʦʞʥʦ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʘʥʥʫ ʜʦ ʫʨʦʚʥʷ ʩʦʩʢʦʚ, ʘ ʧʦʩʣʝ ʚʘʥʥʳ ʧʨʦʤʘʢʠʚʘʝʪ ʪʝʣʦ ʧʦʣʦʪʝʥʮʝʤ 

(ʙʝʟ ʨʘʩʪʠʨʘʥʠʷ), ʫʢʫʪʳʚʘʝʪʩʷ ʧʨʦʩʪʳʥʝʡ ʠ ʦʪʜʳʭʘʝʪ 20ï30 ʤʠʥ. ʇʨʦʮʝʜʫʨʳ ʦʪʧʫʩʢʘʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 36ï

370ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 10ï15 ʤʠʥ. ʂʫʨʩ ʣʝʯʝʥʠʷ 10ï12 ʧʨʦʮʝʜʫʨ, ʧʨʦʚʦʜʠʤʳʭ ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ. 

ʇʦʚʪʦʨʥʳʝ ʢʫʨʩʳ ʫʛʣʝʢʠʩʣʳʭ ʚʘʥʥ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ 6ï8 ʤʝʩ. 

ʍʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʳʝ ʚʘʥʥʳ. ɺʘʥʥʫ ʥʘʧʦʣʥʷʶʪ 200 ʣ ʭʣʦʨʠʜʥʦ-ʥʘʪʨʠʝʚʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 10ï40 ʛ/ʜʤ3, ʟʘʪʝʤ ʧʘʮʠʝʥʪ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʘʥʥʫ ʜʦ ʫʨʦʚʥʷ ʩʦʩʢʦʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʚʘʥʥʝ 36ï

380ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 12ï15 ʤʠʥ. ʇʦʩʣʝ ʚʘʥʥʳ ʢʦʞʫ ʙʦʣʴʥʦʛʦ ʦʙʩʫʰʠʚʘʶʪ 

ʧʦʣʦʪʝʥʮʝʤ (ʙʝʟ ʨʘʩʪʠʨʘʥʠʷ). ʇʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʙʦʣʴʥʦʡ ʦʪʜʳʭʘʝʪ ʚ ʪʝʯʝʥʠʝ 30ï60 ʤʠʥ. ʂʫʨʩ ʣʝʯʝʥʠʷ 10ï12 

ʧʨʦʮʝʜʫʨ, ʧʨʦʚʦʜʠʤʳʭ ʯʝʨʝʟ ʜʝʥʴ ʠʣʠ ʜʚʘ ʜʥʷ ʧʦʜʨʷʜ ʩ ʦʪʜʳʭʦʤ ʥʘ ʪʨʝʪʠʡ ʜʝʥʴ. 

ʉʝʨʦʚʦʜʦʨʦʜʥʳʝ ʚʘʥʥʳ. ʀʩʧʦʣʴʟʫʶʪ ʄɺ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʦʚʦʜʦʨʦʜʘ 20-50 ʤʛ/ʣ. ʇʘʮʠʝʥʪ ʦʩʪʦʨʦʞʥʦ 

ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʘʥʥʫ ʜʦ ʫʨʦʚʥʷ ʩʦʩʢʦʚ, ʘ ʧʦʩʣʝ ʚʘʥʥʳ ʧʨʦʤʘʢʠʚʘʝʪ ʪʝʣʦ ʧʦʣʦʪʝʥʮʝʤ (ʙʝʟ ʨʘʩʪʠʨʘʥʠʷ), 

ʫʢʫʪʳʚʘʝʪʩʷ ʧʨʦʩʪʳʥʝʡ ʠ ʦʪʜʳʭʘʝʪ 30ï40 ʤʠʥ. ʇʨʦʮʝʜʫʨʳ ʦʪʧʫʩʢʘʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 36ï370ʉ, 12ï15 ʤʠʥ, ʥʘ 

ʢʫʨʩ 10ï12 ʚʘʥʥ, ʧʨʦʚʦʜʠʤʳʭ ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʜʚʘ ʜʥʷ ʧʦʜʨʷʜ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʥʝʤ ʦʪʜʳʭʘ. 

ʈʘʜʦʥʦʚʳʝ ʚʘʥʥʳ. ʅʘʟʥʘʯʘʶʪ ʨʘʜʦʥʦʚʳʝ ʚʘʥʥʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʨʘʜʦʥʘ 1,5 ʢɹʢ/ʣ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 36ï

370ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 12ï15 ʤʠʥ. ʇʘʮʠʝʥʪ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʘʥʥʫ ʜʦ ʫʨʦʚʥʷ ʩʦʩʢʦʚ. ʇʦʩʣʝ ʚʘʥʥʳ ʢʦʞʫ 

ʙʦʣʴʥʦʛʦ ʦʙʩʫʰʠʚʘʶʪ ʧʦʣʦʪʝʥʮʝʤ (ʙʝʟ ʨʘʩʪʠʨʘʥʠʷ), ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʥʘ ʢʦʞʝ ʜʦʯʝʨʥʠʭ ʧʨʦʜʫʢʪʦʚ 

ʨʘʩʧʘʜʘ ʨʘʜʦʥʘ. ʇʦʩʣʝ ʧʨʦʮʝʜʫʨʳ ʙʦʣʴʥʦʡ ʦʪʜʳʭʘʝʪ ʚ ʪʝʯʝʥʠʝ 30ï60 ʤʠʥ. ʂʫʨʩ ʣʝʯʝʥʠʷ 10ï12 ʧʨʦʮʝʜʫʨ, 

ʧʨʦʚʦʜʠʤʳʭ ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ, ʠʣʠ ʜʚʘ ʜʥʷ ʧʦʜʨʷʜ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʥʝʤ ʦʪʜʳʭʘ. 

ʁʦʜʦʙʨʦʤʥʳʝ ʚʘʥʥʳ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨ ʠʩʧʦʣʴʟʫʶʪ ʤʠʥʝʨʘʣʴʥʫʶ ʚʦʜʫ, ʩʦʜʝʨʞʘʥʠʝ ʠʦʥʦʚ ʡʦʜʘ 

ʚ ʢʦʪʦʨʦʡ ʥʝ ʤʝʥʝʝ 10 ʤʛ/ʣ, ʘ ʠʦʥʦʚ ʙʨʦʤʘ ï 25 ʤʛ/ʣ. ɺʘʥʥʫ ʥʘʧʦʣʥʷʶʪ 200 ʣ ʄɺ, ʧʘʮʠʝʥʪ ʦʩʪʦʨʦʞʥʦ ʧʦʛʨʫʞʘʝʪʩʷ 

ʚ ʚʘʥʥʫ ʜʦ ʫʨʦʚʥʷ ʩʦʩʢʦʚ, ʘ ʧʦʩʣʝ ʚʘʥʥʳ ʧʨʦʤʘʢʠʚʘʝʪ ʪʝʣʦ ʧʦʣʦʪʝʥʮʝʤ (ʙʝʟ ʨʘʩʪʠʨʘʥʠʷ), ʫʢʫʪʳʚʘʝʪʩʷ ʧʨʦʩʪʳʥʝʡ 

ʠ ʦʪʜʳʭʘʝʪ 20ï30 ʤʠʥ. ʇʨʦʮʝʜʫʨʳ ʦʪʧʫʩʢʘʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 36ï370ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 10ï15 ʤʠʥ. ʂʫʨʩ 

ʣʝʯʝʥʠʷ 10ï12 ʧʨʦʮʝʜʫʨ, ʧʨʦʚʦʜʠʤʳʭ ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ. 

ɸʟʦʪʥʳʝ ʚʘʥʥʳ. ʅʘʟʥʘʯʘʶʪʩʷ ʘʟʦʪʥʳʝ ʚʘʥʥʳ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʘʟʦʪʘ 96-98%. 

ɺʘʥʥʫ ʥʘʧʦʣʥʷʶʪ 200 ʣ ʄɺ, ʧʘʮʠʝʥʪ ʦʩʪʦʨʦʞʥʦ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʚʘʥʥʫ ʜʦ ʫʨʦʚʥʷ ʩʦʩʢʦʚ, ʘ ʧʦʩʣʝ ʚʘʥʥʳ 

ʧʨʦʤʘʢʠʚʘʝʪ ʪʝʣʦ ʧʦʣʦʪʝʥʮʝʤ (ʙʝʟ ʨʘʩʪʠʨʘʥʠʷ), ʫʢʫʪʳʚʘʝʪʩʷ ʧʨʦʩʪʳʥʝʡ ʠ ʦʪʜʳʭʘʝʪ 15ï20 ʤʠʥ. ʇʨʦʮʝʜʫʨʳ 

ʧʨʦʚʦʜʷʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 36ï340ʉ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 10ï15 ʤʠʥ. ʂʫʨʩ ʣʝʯʝʥʠʷ 10ï12 ʧʨʦʮʝʜʫʨ, ʧʨʦʚʦʜʠʤʳʭ 

ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ. 

ʄʝʪʦʜʠʢʠ ʧʝʣʦʠʜʦʪʝʨʘʧʠʠ 

ɻʨ̫ʟʝʣʝʯʝʥʠʝ. ɻʨʷʟʝʚʳʝ ʘʧʧʣʠʢʘʮʠʠ ʩ ʠʣʦʚʦʡ ʩʫʣʴʬʠʜʥʦʡ ʛʨʷʟʴʶ ʥʘ ʦʙʣʘʩʪʴ ʞʠʚʦʪʘ ʠ ʩʝʛʤʝʥʪʘʨʥʦ ʩʟʘʜʠ, 

ʪʝʤʧʝʨʘʪʫʨʦʡ 38ï420ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 12ï15 ʤʠʥ, ʯʝʨʝʟ ʜʝʥʴ, 8-10 ʧʨʦʮʝʜʫʨ ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ. 

ɻʨʷʟʝʚʳʝ ʘʧʧʣʠʢʘʮʠʠ ʥʘ ʨʝʬʣʝʢʩʦʛʝʥʥʳʝ ʟʦʥʳ. ɺʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘ ʨʝʬʣʝʢʩʦʛʝʥʥʳʝ ʟʦʥʳ 

(ʚʦʨʦʪʥʠʢʦʚʘʷ ʟʦʥʘ, ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʢʦʥʝʯʥʦʩʪʠ ʚ ʚʠʜʝ ʚʳʩʦʢʠʭ ʧʝʨʯʘʪʦʢ ʠ ʥʦʩʢʦʚ), ʪʝʤʧʝʨʘʪʫʨʦʡ 38ï390ʉ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 12ï15 ʤʠʥ, ʯʝʨʝʟ ʜʝʥʴ, 8-10 ʧʨʦʮʝʜʫʨ ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ. 

ʈʝʢʪʘʣʴʥʳʝ ʛʨʷʟʝʚʳʝ ʪʘʤʧʦʥʳ. ɻʨʷʟʝʚʳʝ ʪʘʤʧʦʥʳ ʪʝʤʧʝʨʘʪʫʨʦʡ 38ï390ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 12ï15 

ʤʠʥ, ʯʝʨʝʟ ʜʝʥʴ, 8-10 ʧʨʦʮʝʜʫʨ ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ. 

ʉʄʊ-ʬʦʨʝʟ ʣʝʯʝʙʥʦʡ ʛʨʷʟʠ. ʇʨʦʮʝʜʫʨʘ ʧʨʦʚʦʜʠʪʩʷ ʦʪ ʘʧʧʘʨʘʪʘ çɸʤʧʣʠʧʫʣʴʩè. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʜ 

ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʛʨʷʟʝʚʳʤʠ ʣʝʧʝʰʢʘʤʠ ʥʘ ʤʝʟʦʛʘʩʪʨʘʣʴʥʫʶ ʦʙʣʘʩʪʴ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ - ʚ ʧʨʦʝʢʮʠʠ 
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ʥʠʞʥʝʛʨʫʜʥʦʛʦ ʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʦʚ ʧʦʟʚʦʥʦʯʥʠʢʘ. ɺʦʟʜʝʡʩʪʚʫʶʪ ʧʦʦʯʝʨʝʜʥʦ II ʠ IV ʨʦʜʦʤ ʨʘʙʦʪʳ, ʧʨʠ 

ʛʣʫʙʠʥʝ ʤʦʜʫʣʷʮʠʡ 75ï100%, ʯʘʩʪʦʪʝ 50ï30 ɻʮ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʩʳʣʦʢ ʦʪ 2-3 ʜʦ 4-6. ʉʠʣʘ ʪʦʢʘ ʧʦʩʪʝʧʝʥʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʜʦ ʦʱʫʱʝʥʠʷ ʧʘʮʠʝʥʪʦʤ ʫʤʝʨʝʥʥʦʡ ʚʠʙʨʘʮʠʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 10-15 ʤʠʥ. ʂʫʨʩ 

ʣʝʯʝʥʠʷ 10-12 ʧʨʦʮʝʜʫʨ ʯʝʨʝʟ ʜʝʥʴ. 

ɻʘʣʴʚʘʥʦʛʨʷʟʴ ʠʣʠ ʵʣʝʢʪʨʦʬʦʨʝʟ ʛʨʷʟʝʚʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʨʦʢʣʘʜʢʠ ʦʙʦʠʭ ʵʣʝʢʪʨʦʜʦʚ ʩʤʘʯʠʚʘʶʪ ʛʨʷʟʝʚʳʤ 

ʨʘʩʪʚʦʨʦʤ ʠ ʵʣʝʢʪʨʦʜʳ ʧʦʤʝʱʘʶʪ ʚ ʤʝʟʦʛʘʩʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ (ʘʥʦʜ) ʠ ʩʠʤʤʝʪʨʠʯʥʦ ʩʟʘʜʠ ʚ ʦʙʣʘʩʪʠ ʩʧʠʥʳ 

(ʢʘʪʦʜ), ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ 0,05 ʤɸ/ʩʤ2, ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʷʟʠ 38ï400ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 15-20 ʤʠʥ, ʥʘ ʢʫʨʩ 10-12 

ʧʨʦʮʝʜʫʨ, ʯʝʨʝʟ ʜʝʥʴ. 

ɸʧʧʣʠʢʘʮʠʠ ʥʘʬʪʘʣʘʥʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘ ʦʙʣʘʩʪʴ ʞʠʚʦʪʘ, ʪʝʤʧʝʨʘʪʫʨʦʡ 36-370ʉ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 15 ʤʠʥʫʪ, ʢʫʨʩ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 10 ʧʨʦʮʝʜʫʨ ʝʞʝʜʥʝʚʥʦ ʠʣʠ ʯʝʨʝʟ ʜʝʥʴ.  

ɸʧʧʣʠʢʘʮʠʠ ʦʟʦʢʝʨʠʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʪʝʧʣʦʚʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʘʧʧʣʠʢʘʮʠʠ ʦʟʦʢʝʨʠʪʘ (ʪʦʣʱʠʥʘ 2-3 ʩʤ, ʪʝʤʧʝʨʘʪʫʨʘ 45-500ʉ) ʥʘ ʦʙʣʘʩʪʴ ʞʠʚʦʪʘ ʠ ʩʝʛʤʝʥʪʘʨʥʦ; ʧʨʦʮʝʜʫʨʳ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 30-60 ʤʠʥ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ 1-2 ʜʥʷ, ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ 10-15 ʧʨʦʮʝʜʫʨ ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ. ʋ 

ʙʦʣʴʥʳʭ ʩ ʚʳʨʘʞʝʥʥʦʡ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʘʩʪʝʥʠʝʡ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʘʧʧʣʠʢʘʮʠʠ ʦʟʦʢʝʨʠʪʘ ʧʦ 

ʩʝʛʤʝʥʪʘʨʥʦ-ʨʝʬʣʝʢʪʦʨʥʦʡ ʤʝʪʦʜʠʢʝ ʥʘ ʦʙʣʘʩʪʴ ʩʧʠʥʳ D8-D12. 

ʇʘʨʘʬʠʥʦʣʝʯʝʥʠʝ. ʇʘʨʘʬʠʥ ʪʝʤʧʝʨʘʪʫʨʳ 460ʉ ʥʘʢʣʘʜʳʚʘʶʪ ʥʘ ʦʙʣʘʩʪʴ ʞʠʚʦʪʘ ʠ ʩʝʛʤʝʥʪʘʨʥʦ ʯʝʨʝʟ ʦʜʠʥ 

ʠʣʠ ʜʚʘ ʜʥʷ ʥʘ 30-40 ʤʠʥ, ʥʘ ʢʫʨʩ 10-15 ʧʨʦʮʝʜʫʨ. 
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ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʦʟʜʘʥʠʶ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ 

ʜʣʷ ʙʦʨʴʙʳ ʩ ʭʠʨʫʨʛʠʯʝʩʢʠʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʦʩʦʙʝʥʥʦ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʛʥʦʡʥʳʭ ʧʨʦʮʝʩʩʘʭ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ 

ʦʙʣʘʩʪʠ (ʏʃʆ), ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥ.r ɹʦʣʴʰʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʙʦʣʴʰʠʝ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʣʝʯʝʥʠʝ, 

ʜʝʣʘʶʪ ʣʝʯʝʥʠʝ ʛʥʦʡʥʳʭ ʨʘʥ (ɻʈ) ʦʜʥʦʡ ʠʟ ʚʘʞʥʦʡ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ [11, 15, 16].  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ 

ʬʠʟʠʦʪʝʨʘʧʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʯʝʪʘʥʥʳʝ, ʧʨʠ ʣʝʯʝʥʠʠ ʛʥʦʡʥʳʭ ʨʘʥ ʠ ʪʨʦʬʠʯʝʩʢʠʭ ʷʟʚ [1, 3, 9, 10, 14], ɻʪʦ ʥʝ ʨʝʰʠʣʦ 

ʧʨʦʙʣʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ, ʧʦʠʩʢ ʥʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʛʥʦʡʥʳʭ ʨʘʥ, ʚʢʣʶʯʘʷ 

ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ, ʚʘʟʦʢʦʨʨʠʛʠʨʫʶʱʠʤ, 

ʨʝʧʘʨʘʪʠʚʥʳʤ ʠ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. ʕʪʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʣʘʜʘʝʪ ʥʝʩʝʣʝʢʪʠʚʥʦʝ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʩʪʘʣʦ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʜʦ ʠ ʧʦʩʣʝ 

ʦʨʪʦʜʦʥʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʜʝʬʦʨʤʘʮʠʡ ʟʫʙʥʳʭ ʨʷʜʦʚ, ʪʨʘʥʩʜʝʥʪʘʣʴʥʦʡ ʠ ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ [2, 4-8, 12, 

13], ʦʜʥʘʢʦ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʥʝ ʥʘʰʝʣ ʜʦʣʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ.  

ɺ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʣʝʯʝʥʠʷ ʛʥʦʡʥʳʭ ʨʘʥ ʠ ʷʟʚ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʘʪʨʘʚʤʘʪʠʯʥʳʝ ʧʦʚʷʟʢʠ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʷʪʴ 

ʧʨʦʮʝʩʩʳ ʦʯʠʱʝʥʠʷ ʛʥʦʡʥʳʭ ʨʘʥ ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʥʦʡʥʦʛʦ ʦʪʜʝʣʷʝʤʦʛʦ ʠ ʦʙʱʠʝ ʩʨʦʢʠ ʠʭ ʣʝʯʝʥʠʷ [8]. ʂ 

ʪʘʢʠʤ ʧʦʚʷʟʢʘʤ ʦʪʥʦʩʠʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʬʝʨʤʝʥʪʥʦʘʢʪʠʚʥʘʷ ʧʦʚʷʟʢʘ ʇɸʄ-ʊ, ʦʙʣʘʜʘʶʱʘʷ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʫʩʪʨʘʥʝʥʠʶ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʝʝ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʝʩʝʣʝʢʪʠʚʥʳʤ ʧʦʣʷʨʠʟʦʚʘʥʥʳʤ ʩʚʝʪʦʤ ʥʠʢʦʛʜʘ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʠ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʦʪʝʨʘʧʠʠ ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʬʝʨʤʝʥʪʥʦʘʢʪʠʚʥʦʡ ʧʦʚʷʟʢʦʡ ʇɸʄ-ʊ ʫ 

ʙʦʣʴʥʳʭ ʛʥʦʡʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ. 

ɿʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʠʤʝʥʝʥʥʦʛʦ ʚ 

ʢʘʯʝʩʪʚʝ ʤʦʥʦʪʝʨʘʧʠʠ ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʧʨʦʪʠʚʦʛʥʦʡʥʦʡ ʧʦʚʷʟʢʦʡ ʇɸʄ-ʊ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʧʦ ʜʘʥʥʳʤ ʣʘʟʝʨʥʦʡ ʜʦʧʧʣʝʨʦʚʩʢʦʡ ʬʣʦʫʤʝʪʨʠʠ ʫ ʙʦʣʴʥʳʭ 

ʩ ʛʥʦʡʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʥʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ 120 ʧʘʮʠʝʥʪʦʚ ʩ ʛʥʦʡʥʳʤʠ ʨʘʥʘʤʠ ʏʃʆ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʣʠ ʣʝʯʝʥʠʝ ʚ ʢʣʠʥʠʢʝ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʭʠʨʫʨʛʠʠ ʄʄɸ ʠʤ. ʀ.ʄ. ʉʝʯʝʥʦʚʘ ʟʘ ʧʝʨʠʦʜ ʩ 2009 ʧʦ 2015 ʛʦʜʳ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ 33 

ʞʝʥʱʠʥʳ (27,5%) ʠ 87 ʤʫʞʯʠʥ (72,5%) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 21 ʛʦʜʘ ʜʦ 60 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 51,1Ñ3,2 ʣʝʪ.  

ɺʩʝʤ ʙʦʣʴʥʳʤ ʥʘʟʥʘʯʘʣʠ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʣʦ ʘʥʪʠʙʠʦʪʠʢʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʜʝʡʩʪʚʠʷ, ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʫʶ ʪʝʨʘʧʠʶ, ʦʙʱʝʫʢʨʝʧʣʷʶʱʝʝ ʣʝʯʝʥʠʝ. ʇʘʮʠʝʥʪʘʤ ʚʩʝʭ ʛʨʫʧʧ ʧʨʦʚʦʜʠʣʠ 

ʠʜʝʥʪʠʯʥʫʶ ʭʠʨʫʨʛʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʝʨʚʠʯʥʦʛʦ ʦʯʘʛʘ ʠʥʬʝʢʮʠʠ. ɺʳʧʦʣʥʷʣʠ ʚʩʢʨʳʪʠʝ ʛʥʦʡʥʠʢʦʚ, 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʣʠʢʚʠʜʘʮʠʶ ʛʥʦʡʥʳʭ ʟʘʪʝʢʦʚ, ʵʚʘʢʫʘʮʠʶ ʛʥʦʷ, ʫʜʘʣʝʥʠʝ ʨʘʥʝʚʦʛʦ ʜʝʪʨʠʪʘ ʠ ʠʩʩʝʯʝʥʠʝ 

ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʪʢʘʥʝʡ.  

ɺʩʝ ʥʘʙʣʶʜʘʝʤʳʝ ʙʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʦ ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʛʨʫʧʧʳ: ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ï 40 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʧʦʩʣʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ 

(ʘʥʪʠʙʠʦʪʠʢʠ, ʧʨʝʧʘʨʘʪʳ ʛʨʫʧʧʳ ʤʝʪʨʦʥʠʜʘʟʦʣʘ, ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʧʦʣʠʚʠʪʘʤʠʥʳ, 

ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ, ʤʝʩʪʥʦʝ ʣʝʯʝʥʠʝ ʨʘʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ) ʧʨʦʚʦʜʠʣʦʩʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʘʢʪʠʚʥʦʡ ʧʦʚʷʟʢʠ ʇɸʄ-ʊ; 

ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ ï 40 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʧʦʩʣʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ, ʠʜʝʥʪʠʯʥʦʛʦ ʪʘʢʦʚʦʤʫ ʚ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʤʦʥʦʪʝʨʘʧʠʠ; ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ï 40 ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʦʩʴ ʪʦʣʴʢʦ ʪʨʘʜʠʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ 

(ʘʥʪʠʙʠʦʪʠʢʠ, ʧʨʝʧʘʨʘʪʳ ʛʨʫʧʧʳ ʤʝʪʨʦʥʠʜʘʟʦʣʘ, ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʧʦʣʠʚʠʪʘʤʠʥʳ, 

ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ, ʤʝʩʪʥʦʝ ʣʝʯʝʥʠʝ ʨʘʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ).  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʞʝʩʪʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʙʦʣʴʥʳʝ, 

ʚʢʣʶʯʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʧʦʜʛʨʫʧʧʳ: ʩ ʣʝʛʢʠʤ, ʩʨʝʜʥʠʤ ʠ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɹʦʣʝʝ ʯʝʤ ʫ ʧʦʣʦʚʠʥʳ ʙʦʣʴʥʳʭ (51,7%) ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʩʨʝʜʥʝʪʷʞʝʣʦʝ, 

ʫ 18,3% ʙʦʣʴʥʳʭ ï ʢʘʢ ʪʷʞʝʣʦʝ ʠ ʫ 30% - ʢʘʢ ʣʝʛʢʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʤʷʛʢʠʭ ʪʢʘʥʷʭ ʛʥʦʡʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʨʘʥʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʛʣʫʙʦʢʠʝ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʛʥʦʡʥʦʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʧʦ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ, ʫ ʙʦʣʴʥʳʭ, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʘʙʩʮʝʩʩʳ, ʬʣʝʛʤʦʥʳ ʠ ʘʙʩʮʝʜʠʨʫʶʱʠʝ ʬʫʨʫʥʢʫʣʳ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ (ʚ 30%, 29,2% ʠ ʚ 27,5% ʩʣʫʯʘʝʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨʝʞʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʨʘʥʳ 

(13,3%).  
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ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʦʜʠʤʦʛʦ 

ʣʝʯʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʤ ʙʦʣʴʥʳʤ ʧʨʦʚʦʜʠʣʘʩʴ ʣʘʟʝʨʥʘʷ ʜʦʧʧʣʝʨʦʚʩʢʘʷ ʬʣʦʫʤʝʪʨʠʷ (ʃɼʌ) ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ 

çʃɸʂʂè (ʆʆʆ ʅʇʇ çʃɸɿʄɸè, ʈʦʩʩʠʷ).  

ʄʝʪʦʜʠʢʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʘʢʪʠʚʥʦʡ ʧʦʚʷʟʢʦʡ ʇɸʄ-ʊ. ɼʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʧʧʘʨʘʪ ɹʀʆʇʊʈʆʅ ʂʦʤʧʘʢʪ III, (ʐʚʝʡʮʘʨʠʷ). ɺʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ, ʥʘʯʠʥʘʷ 

ʩ 1 ʩʫʪʦʢ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʝʩʪʥʦʛʦ ʣʝʯʝʥʠʷ, ʥʘ ʦʙʣʘʩʪʴ ʨʘʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1-3 ʩʤ ʚ ʪʝʯʝʥʠʝ 2-3 ʤʠʥʫʪ ʥʘ ʧʦʣʝ 

ʩ ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 10 ʤʠʥʫʪ, ʥʘ ʢʫʨʩ 8-10 ʝʞʝʜʥʝʚʥʳʭ ʧʨʦʮʝʜʫʨ. ɿʘʪʝʤ, ʩʨʘʟʫ ʧʦʩʣʝ 

ʦʙʣʫʯʝʥʠʷ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʠʤ ʧʦʣʷʨʠʟʦʚʘʥʥʳʤ ʩʚʝʪʦʤ, ʙʝʟ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʥʘ ʨʘʥʫ ʥʘʢʣʘʜʳʚʘʣʘʩʴ 

ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʧʨʦʪʠʚʦʛʥʦʡʥʘʷ ʧʦʚʷʟʢʘ ʇɸʄ-ʊ (ʈʦʩʩʠʷ). ʄʦʥʦʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʠʤ 

ʥʝʢʦʛʝʨʝʥʪʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʤʝʪʦʜʠʢʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʩʦʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʦʩʪʦʷʥʠʷ 

ʣʦʢʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ, ʦʩʦʙʝʥʥʦ, ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʥʘʤʠ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʙʦʣʴʥʳʭ ʤʝʪʦʜʦʤ ʃɼʌ (ʪʘʙʣ.1).  

ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʨʘʥʳ ʫ ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʳ (ʫʨʦʚʝʥʴ ʢʘʧʠʣʣʷʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ - ʚ 

1,94 ʨʘʟʘ, ʚʘʟʦʤʦʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʩʦʩʫʜʦʚ ï ʚ 2,0 ʨʘʟʘ, ʦʙʱʘʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ ï ʚ 2,25 ʨʘʟʘ ʠ ʠʥʜʝʢʩ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ï ʚ 2,71 ʨʘʟʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʥʘʨʫʰʝʥʠʠ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ (ʨʠʩ. 1). 

 
ʈʠʩ.1. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʦ ʜʘʥʥʳʤ ʃɼʌ ʫ ʧʘʮʠʝʥʪʦʚ  

ʩ ʛʥʦʡʥʳʤʠ ʨʘʥʘʤʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ. 

 

ʊʘʙʣʠʮʘ 1-ɼʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʧʦ ʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʧʠʣʣʷʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʚʷʟʢʠ ʇɸʄ-ʊ ʧʦ ʜʘʥʥʳʤ 

ʃɼʌ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʛʥʦʡʥʳʤʠ ʨʘʥʘʤʠ ʏʃʆ (MÑm) 

ʇʦʢʘʟʘʪʝʣʠ ʅʦʨʤʘ ʀʩʭʦʜ 
ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

ʦʩʥʦʚʥʘʷ ʩʨʘʚʥʝʥʠʝ ʢʦʥʪʨʦʣʴ 

ʫʨʦʚʝʥʴ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ 

(ʄ, ʫʩʣ.ʝʜ.) 

17,8Ñ0,9 9,2Ñ0,5 

ʨ1*** 

17,4Ñ1,2 

ʨ2*** 

14,8Ñ0,6  

ʨ1**, ʨ2*, 

ʨ3** 

11,2Ñ1,0 

ʨ1***, ʨ2Ü, 

ʨ3*** 

ʚʘʟʦʤʦʪʦʨʥʘ ̫

ʘʢʪʠʚʥʦʩʪʴ 

ʤʠʢʨʦʩʦʩʫʜʦʚ 

(ʂv, %) 

 

16,6Ñ1,0 8,2Ñ0,4 

ʨ1*** 

 

16,9Ñ0,6 

ʨ2*** 

11,7Ñ0,6 ʨ1**, 

ʨ2**, 

ʨ3** 

9,2Ñ0,5 

ʨ1***, ʨ2Ü, 

ʨ3*** 

 
ʦʙʱʘʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ 

ŭ (ʫʩʣ.ʝʜ) 

4,5Ñ0,2 2,0Ñ0,12 

ʨ1*** 

4,4Ñ0,2 

ʨ2*** 

3,0Ñ0,1 

ʨ1*, ʨ2*, 

ʨ3* 

2,3Ñ0,1 

ʨ1***, ʨ2Ü, 

ʨ3*** 

ʠʥʜʝʢʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ 

(ʀʕʄ, ʦʪʥ.ʝʜ). 

1,71Ñ0,06 

 

0,63Ñ0,04 

ʨ1*** 

1,79Ñ0,09 

ʨ2*** 

1,32Ñ0,06 ʨ1*, ʨ2*, 

ʨ3* 

0,72Ñ0,05 

ʨ1***, ʨ2Ü, 

ʨ3*** 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʩʨʘʚʥʝʥʠʝ ʩ ʥʦʨʤʦʡ, ʨ2 ï ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʦ ʣʝʯʝʥʠʷ, ʨ3 ï ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ; *- 
ʨ<0,05; ** - ʨ<0,01; ***- ʨ<0,001; ʨÜ - Ó0,05 (ʪʝʥʜʝʥʮʠʷ). 
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ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 1, ʧʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʤʝʯʘʣʘʩʴ ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʫ ʢʦʪʦʨʳʭ ʫʨʦʚʝʥʴ ʢʘʧʠʣʣʷʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, 

ʩʥʠʞʝʥʥʳʡ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ 1,94 ʨʘʟʘ, ʧʨʠʙʣʠʟʠʣʩʷ ʢ ʥʦʨʤʝ ʠ ʩʦʩʪʘʚʠʣ 17,4Ñ1,2 ʫʩʣ.ʝʜ., ʨ<0,001; ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʭʦʪʷ ʠ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʩʷ ʠ ʩʦʩʪʘʚʠʣ 14,8Ñ0,6 ʫʩʣ.ʝʜ. (ʨ<0,05), 

ʦʜʥʘʢʦ ʦʥ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ (ʨ<0,01), ʫ ʙʦʣʴʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʦʪʤʝʯʘʣʘʩʴ ʣʠʰʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ (ʨÓ0,05).  

ʇʦʜʦʙʥʘʷ ʜʠʥʘʤʠʢʘ ʦʪʤʝʯʘʣʘʩʴ ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʩʪʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢ ʧʦʢʘʟʘʪʝʣʴ ʚʘʟʦʤʦʪʦʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʩʦʩʫʜʦʚ, ʩʥʠʞʝʥʥʳʡ ʚ 2 ʨʘʟʘ, ʩ 8,2Ñ0,4% ʧʦʚʳʩʠʣʩʷ ʜʦ 16,9Ñ0,6, ʨ<0,001, ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ï 

ʜʦ 11,7Ñ0,6 ʫʩʣ.ʝʜ. (ʨ<0,01), ʦʜʥʘʢʦ ʦʥ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʣʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ (ʨ<0,01). 

ʇʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ, ʩʥʠʞʝʥʥʳʡ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʚ ʠʩʭʦʜʝ (2,0Ñ0,12 ʫʩʣ.ʝʜ. ʧʨʠ ʥʦʨʤʝ 

4,5Ñ0,2 ʫʩʣ.ʝʜ., ʨ<0,001) ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʧʨʠʙʣʠʟʠʣʩʷ ʢ ʨʝʬʝʨʝʥʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʠ ʩʦʩʪʘʚʠʣ 4,4Ñ0,2 (ʨ<0,001), 

ʤʝʥʝʝ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ (3,0Ñ0,1 ʫʩʣ.ʝʜ. (ʨ<0,05). ɺ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʦʪʤʝʯʘʣʘʩʴ ʣʠʰʴ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ 2,3Ñ0,1 ʫʩʣ.ʝʜ. (ʨÓ0,05). ʀʥʜʝʢʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ 

ʪʘʢʞʝ ʜʦʩʪʠʛ ʟʥʘʯʝʥʠʡ ʥʦʨʤʳ ʪʦʣʴʢʦ ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ. 

ɺʳʚʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ 

ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʧʨʦʪʠʚʦʛʥʦʡʥʦʡ ʧʦʚʷʟʢʠ ʇɸʄ-ʊ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ 

ʚʘʟʦʢʦʨʨʠʛʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʥʦʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʣʝʯʝʥʠʝʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʦʙʣʘʩʪʠ ʧʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʫ ʙʦʣʴʥʳʭ ʩ ʛʥʦʡʥʳʤʠ ʨʘʥʘʤʠ ʏʃʆ. 
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ʈɽɿʖʄɽ 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ɺɸɿʆɸʂʊʀɺʅʆɻʆ ʕʌʌɽʂʊɸ ʄʆʅʆ- ʇʈʀʄɽʅɽʅʀʗ ʇʆʃʀʍʈʆʄɸʊʀʏɽʉʂʆɻʆ 

ʅɽʂʆɻɽʈɽʅʊʅʆɻʆ ʀɿʃʋʏɽʅʀʗ ʀ ɺ ʂʆʄʇʃɽʂʉɽ ʉ ʇʆɺɽʈʍʅʆʉʊʅʆʁ ʌɽʈʄɽʅʊɸʊʀɺʅʆɸʂʊʀɺʅʆʁ ʇʆɺʗɿʂʆʁ 

ʇɸʄ-ʊ ʇʈʀ ɻʅʆʁʅʓʍ ʇʈʆʎɽʉʉɸʍ ʏɽʃʖʉʊʅʆ-ʃʀʎɽɺʆʁ ʆɹʃɸʉʊʀ 

ʌɻɹʋ ɼʇʆ çʎʝʥʪʨʘʣʴʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠè̫ ʋʧʨʘʚʣʝʥʠʷ ʜʝʣʘʤʠ ʇʨʝʟʠʜʝʥʪʘ ʈʌ 

ʀʚʘʥʦʚʘ ʀ.ʀ., ʈʦʜʠʦʥʦʚ ɸ.ɼ. 

ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʦ- ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 
ʬʝʨʤʝʥʪʘʪʠʚʥʦʘʢʪʠʚʥʦʡ ʧʦʚʷʟʢʦʡ ʇɸʄ-ʊ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʯʘʛʘ ʫ ʙʦʣʴʥʳʭ ʩ ʛʥʦʡʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ. ɸʚʪʦʨʘʤʠ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʣʝʢʩ, ʚʢʣʶʯʘʶʱʠʡ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ 

ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʘʢʪʠʚʥʦʡ ʧʦʚʷʟʢʠ ʇɸʄ-ʊ ʧʨʠ ʛʥʦʡʥʳʭ ʧʨʦʮʝʩʩʘʭ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ, 
ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʚʘʟʦʘʢʪʠʚʥʳʤ ɻʬʬʝʢʪʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʥʦ- ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ 

ʦʩʦʙʝʥʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʣʝʯʝʥʠʝʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʨʦʚʥʷ ʢʘʧʠʣʣʷʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʚʘʟʦʤʦʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʩʦʩʫʜʦʚ, 

ʦʙʱʝʡ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ ʠʥʜʝʢʩʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 120 ʙʦʣʴʥʳʭ ʛʥʦʡʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 
ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʝ ʥʝʢʦʛʝʨʝʥʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʘʢʪʠʚʥʘʷ ʧʦʚʷʟʢʘ ʇɸʄ-ʊ, ʛʥʦʡʥʳʝ ʧʨʦʮʝʩʩʳ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ, ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ. 

SUMMARY 

COMPARATIVE EVALUATION OF VASOACTIVE EFFECT OF MONO - USE OF POLYCHROMATIC NON-COHERENT 

RADIATION AND IN COMBINATION WITH SURFACE ENZYMIC BANDAGE PAM-T WITH PURULENT PROCESSES OF FACIAL 

AREA 
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The article presents the results of mono-application of polychromatic incoherent radiation in combination with surface enzyme bandage PAM-T to 

improve microcirculation in the area of abnormal focus with patients suffering from purulent processes of maxillofacial area. The authors proved that 

the developed complex, including the use of polychromatic incoherent radiation and surface enzyme bandage PAM-T in purulent processes of the 

maxillofacial area, has a pronounced anti-inflammatory, analgesic and anti-edematous effects compared with the use of polychromatic incoherent 
radiation and especially standard treatment, which is confirmed by the indicators capillary blood flow level, vasomotor activity of micro-circulation 

vessels, total micro-circulation and micro-circulation efficiency index. 120 patients with purulent processes of maxillofacial area took part in the 

research. 

Key words: polychromatic incoherent radiation, surface enzyme bandage PAM-T, purulent processes of maxillofacial area, microcirculation É 

ʂʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ 
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ʄʝʨʢʫʣʦʚʘ ɻ.ɸ., ʉʠʤʦʥʦʚʘ ʊ.ʄ., ʃʝʜʦʚʩʢʘʷ ʊ.ʀ. 

 

ʄɽʍɸʅʀɿʄʓ ʊʆʂʉʀʂʆ-ʍʀʄʀʏɽʉʂʀʍ ʇʆʈɸɾɽʅʀʁ ʇɽʏɽʅʀ ʋ  

ʈɸɹʆʊʅʀʂʆɺ ʉ ɺʈɽɼʅʓʄʀ ʋʉʃʆɺʀʗʄʀ ʊʈʋɼɸ 

ʀ ɺʆʇʈʆʉʓ ʀʍ ʉɸʅɸʊʆʈʅʆ-ʂʋʈʆʈʊʅʆʁ ʈɽɸɹʀʃʀʊɸʎʀʀ  
ʌɻɹʋ çʇʷʪʠʛʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʫʨʦʨʪʦʣʦʛʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘè, ʛ. ʇʷʪʠʛʦʨʩʢ 

ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: 
ʄʝʨʢʫʣʦʚʘ ɻʘʣʠʥʘ ɸʣʝʢʩʝʝʚʥʘ, ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʥʘʫʯʥʦʛʦ ʦʪʜʝʣʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ ʬʠʣʠʘʣʘ 

ɾʝʣʝʟʥʦʚʦʜʩʢʘʷ ʢʣʠʥʠʢʘ ʌɻɹʋ ʇɻʅʀʀʂ ʌʄɹɸ ʈʦʩʩʠʠ; ʛ. ʇʷʪʠʛʦʨʩʢ; ɽ-mail: orgotdel@gniik.ru;  

ʉʠʤʦʥʦʚʘ ʊʘʪʴʷʥʘ ʄʠʭʘʡʣʦʚʥʘ, ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʥʘʫʯʥʦʛʦ ʦʪʜʝʣʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ 
ʬʠʣʠʘʣʘ ɾʝʣʝʟʥʦʚʦʜʩʢʘʷ ʢʣʠʥʠʢʘ ʌɻɹʋ ʇɻʅʀʀʂ ʌʄɹɸ ʈʦʩʩʠʠ; ʛ. ʇʷʪʠʛʦʨʩʢ; ɽ-mail: orgotdel@gniik.ru; 

ʃʝʜʦʚʩʢʘʷ ʊʘʪʴʷʥʘ ʀʚʘʥʦʚʥʘ, ʢʘʥʜ. ʤʝʜ.ʥʘʫʢ, ʜʠʨʝʢʪʦʨ ʌɻɹʋɿ ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʢʣʠʥʠʯʝʩʢʠʡ ʮʝʥʪʨ ʌʄɹɸ ʈʦʩʩʠʠ; ʛ. 

ɺʦʣʛʦʛʨʘʜ; ɽ-mail: vmc.fmba@mail.. ru 
 

 ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʧʨʠʭʦʜʠʪʩʷ 

ʦʢʦʣʦ 60%, ʚʦʟʚʝʜʝʥʘ ʚ ʨʘʤʢʠ ʚʘʞʥʝʡʰʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʢʨʘʡʥʝ ʚʘʞʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʛʦ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ʠ ʦʪʨʘʞʝʥʘ ʚ ʂʦʥʮʝʧʮʠʠ ʇʨʝʟʠʜʝʥʪʩʢʦʡ ʧʨʦʛʨʘʤʤʳ çɿʜʦʨʦʚʴʝ 

ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʥʘ 2004-2015 ʛʛ. [11, 17]. ɼʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʘʶʱʠʭ [5, 7, 10, 19]. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʥʝ ʪʦʣʴʢʦ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ, ʥʦ ʠ ʩʤʝʨʪʥʦʩʪʠ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ [1, 2, 3, 6, 9, 14].  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʜʝʡʩʪʚʠʝʤ ʪʦʢʩʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʟʘʥʠʤʘʶʪ ʭʠʤʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ï ʦʨʛʘʥʘ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʶ ʚʝʱʝʩʪʚ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʠʟʚʥʝ ʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʦʨʛʘʥʠʟʤʝ. ʉʨʝʜʠ ʦʩʪʨʳʭ ʦʪʨʘʚʣʝʥʠʡ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʯʝʥʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 30% ʩʣʫʯʘʝʚ, ʩʦʩʪʘʚʣʷʷ 2-3% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʟʘʙʦʣʝʚʘʥʠʡ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ [2, 3, 11, 14]. ʉʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʘʤ ɺʆɿ, ʯʘʩʪʦʪʘ ʪʦʢʩʠʯʝʩʢʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʧʝʯʝʥʠ ʚ ʤʠʨʝ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 6-8 ʨʘʟ [6, 17]. 

 ʉʨʝʜʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʫ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʛʝʧʘʪʦʪʨʦʧʥʳʭ ʷʜʦʚ, ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʝ ʠʥʪʦʢʩʠʢʘʮʠʠ ʢʦʪʦʨʳʭ ʚʝʜʫʱʠʤ ʷʚʣʷʶʪʩʷ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ:  

 ï ʭʣʦʨʠʨʦʚʘʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (ʤʝʪʠʣ ʭʣʦʨʠʜ, ʤʝʪʠʣʝʥ ʭʣʦʨʠʜ, ʭʣʦʨʦʬʦʨʤ, ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʳʡ ʫʛʣʝʨʦʜ, 

ʜʠʭʣʦʨʵʪʘʥ). ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʞʠʨʦʚ, ʚʦʩʢʘ, ʩʤʦʣ, ʤʘʩʝʣ, ʢʘʫʯʫʢʘ, 

ʨʝʟʠʥʳ, ʚ ʤʘʩʣʦʙʦʡʥʦ-ʞʠʨʦʚʦʡ, ʢʦʞʝʚʝʥʥʦʡ, ʣʘʢʦʢʨʘʩʦʯʥʦʡ, ʪʝʢʩʪʠʣʴʥʦʡ, ʨʝʟʠʥʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʷʭ, ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʣʘʩʪʤʘʩʩ, ʜʣʷ ʦʙʝʟʞʠʨʠʚʘʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ. ʅʝʢʦʪʦʨʳʝ ʭʣʦʨʠʨʦʚʘʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʨʢʦʟʘ (ʬʣʦʨʦʬʦʨʤ, ʤʝʪʠʣʝʥ ʭʣʦʨʠʜ). ʏʝʪʳʨʝʭʭʣʦʨʠʩʪʳʡ ʫʛʣʝʨʦʜ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʛʥʝʪʫʰʠʪʝʣʝʡ. ɼʠʭʣʦʨʵʪʘʥ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʭʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʙʦʨʴʙʝ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʠ ʜʝʟʠʥʩʝʢʮʠʠ. ɹʝʥʟʦʣ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʝʟʠʥʦʚʦʡ, ʭʠʤʠʯʝʩʢʦʡ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ, ʣʘʢʦʢʨʘʩʦʯʥʦʡ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɸʥʠʣʠʥ ï ʠʩʭʦʜʥʳʡ ʧʨʦʜʫʢʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʥʠʣʠʥʦʚʳʭ ʢʨʘʩʠʪʝʣʝʡ ʠ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ. 

ʊʨʠʥʠʪʨʦʪʦʣʫʦʣ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʦʛʦ ʚʟʨʳʚʯʘʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʘʟʥʳʭ ʩʤʝʩʷʭ. ʉʪʠʨʦʣ ï 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʘʫʯʫʢʦʚ;  

ï ʩʚʠʥʝʮ, ʪʷʞʝʣʳʡ ʤʝʪʘʣʣ, ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ;  

ï ʨʪʫʪʴʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʵʪʠʣʤʝʨʢʫʨʭʣʦʨʠʜ (ʛʨʘʥʦʟʘʥ), ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʩʪʠʮʠʜʘ; 

ï ʬʦʩʬʦʨ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 

ʚʳʜʝʣʝʥʠʝ ʚ ʚʦʟʜʫʭ ʨʘʙʦʯʝʡ ʟʦʥʳ ʧʘʨʦʚ ʬʦʩʬʦʨʘ, ʬʦʩʬʦʨʠʩʪʦʛʦ ʚʦʜʦʨʦʜʘ, ʨʘʟʣʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʬʦʩʬʦʨʘ. ʍʣʦʨ 

ʠ ʬʦʩʬʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʩʪʠʮʠʜʦʚ. 

ɺʳʷʚʣʷʣʠ ʚʳʩʦʢʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʫ ʨʘʙʦʯʠʭ, ʟʘʥʷʪʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʣʘʩʪʤʘʩʩ, ʛʜʝ ʦʩʥʦʚʥʳʤ ʚʨʝʜʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʙʳʣ ʬʝʥʦʣ, ʬʦʨʤʘʣʴʜʝʛʠʜ, ʭʣʦʨʠʩʪʳʡ ʚʦʜʦʨʦʜ. 
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 ɺ ʧʘʪʦʛʝʥʝʟʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʯʝʥʠ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʜʝʡʩʪʚʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʧʝʯʝʥʦʯʥʫʶ ʢʣʝʪʢʫ, ʘ ʠʤʝʥʥʦ ʝʝ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʫʶ ʩʝʪʴ ʠ ʤʝʤʙʨʘʥʳ 

ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʨʝʪʠʢʫʣʫʤʘ ʛʝʧʘʪʦʮʠʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʨʫʰʘʝʪʩʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥ, 

ʩ ʚʳʭʦʜʦʤ ʚ ʢʨʦʚʴ ʬʝʨʤʝʥʪʦʚ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʮʠʪʦʧʣʘʟʤʝ), ʠʟʤʝʥʷʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʩʚʦʡʩʪʚʘ ʤʝʤʙʨʘʥ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʨʝʪʠʢʫʣʫʤʘ ʩ ʜʠʩʩʦʮʠʘʮʠʝʡ ʨʠʙʦʩʦʤ ʠ ʥʘʨʫʰʝʥʠʝʤ ʩʠʥʪʝʟʘ ʙʝʣʢʘ. 

ʈʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʙʝʣʢʦʚʦʛʦ ʩʠʥʪʝʟʘ ʠ ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʜʝʬʠʮʠʪ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʣʠʧʦʧʨʦʪʝʠʜʦʚ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʵʢʩʢʨʝʪʦʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʤʙʨʘʥ ʛʝʧʘʪʦʮʠʪʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʠʶ ʚ 

ʧʝʯʝʥʠ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʩʪʨʫʢʪʫʨʥʳʭ ʣʠʧʠʜʦʚ ʠ ʨʘʟʚʠʪʠʶ ʞʠʨʦʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ 

ʛʝʧʘʪʦʮʠʪʦʚ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʚʩʣʝʜʩʪʚʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʦʙʨʘʟʫʶʪʩʷ ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʥʠʮʠʘʪʦʨʘʤʠ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʤʝʤʙʨʘʥ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʩʝʪʠ ʢʣʝʪʦʯʥʳʭ 

ʦʨʛʘʥʝʣʣ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʘʢʪʠʚʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʜʝʥʘʪʫʨʘʮʠʝʡ ʙʝʣʢʦʚ, ʛʠʙʝʣʴʶ ʢʣʝʪʦʢ. ɺ 

ʧʘʪʦʛʝʥʝʟʝ ʧʠʛʤʝʥʪʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ʠ ʩʪʨʫʢʪʫʨʳ ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʧʦʣʶʩʘ 

ʛʝʧʘʪʦʮʠʪʦʚ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠʭ ʚ ʦʪʥʦʰʝʥʠʠ ʟʘʭʚʘʪʘ ʠ ʛʣʶʢʫʨʦʥʠʟʘʮʠʠ ʙʠʣʠʨʫʙʠʥʘ ʚʝʜʝʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʛʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʠ. ɺʩʣʝʜʩʪʚʠʝ ʧʝʨʚʠʯʥʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʜʘ ʩ ʤʝʤʙʨʘʥʘʤʠ 

ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʨʝʪʠʢʫʣʫʤʘ ʦʙʨʘʟʫʶʪʩʷ ʣʠʟʦʣʝʮʠʪʠʥʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʚʪʦʨʦʡ ʵʪʘʧ ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʣʝʪʢʠ, ʝʝ ʜʝʛʝʥʝʨʘʮʠʶ. 

 ɺʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʩʣʦʞʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʯʝʥʦʯʥʦʡ ʢʣʝʪʢʝ ʷʜʨʦ ʝʝ ʧʦʣʫʯʘʝʪ 

ʠʤʧʫʣʴʩ ʜʣʷ ʧʝʨʝʩʪʨʦʡʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʣʠʬʝʨʘʮʠʶ. ʇʨʦʮʝʩʩʳ ʜʝʛʝʥʝʨʘʮʠʠ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʠʜʫʪ 

ʧʘʨʘʣʣʝʣʴʥʦ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʦʣʠʬʝʨʘʮʠʠ ʚʝʜʝʪ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʡ 

ʛʝʧʘʪʦʮʠʪʦʚ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ʋʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʜʝʛʝʥʝʨʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʯʝʥʦʯʥʳʭ ʢʣʝʪʢʘʭ ʩ ʥʝʢʨʦʟʦʤ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʮʠʨʨʦʟʘ ʧʝʯʝʥʠ. ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ 

ʧʝʯʝʥʠ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ ʤʘʣʳʭ ʜʦʟʘʭ ʚʩʣʝʜ ʟʘ ʧʨʦʮʝʩʩʦʤ ʜʝʛʝʥʝʨʘʮʠʠ ʧʝʯʝʥʦʯʥʳʭ ʢʣʝʪʦʢ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʡʩʪʚʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘʩʪʫʧʘʶʪ, ʘ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʩʣʫʯʘʝʚ ʠ ʧʨʝʦʙʣʘʜʘʶʪ, ʧʨʦʮʝʩʩʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʨʝʛʝʥʝʨʘʮʠʠ. ʕʪʠʤ ʠ ʦʙʲʷʩʥʷʝʪʩʷ ʨʝʜʢʦʩʪʴ ʪʷʞʝʣʳʭ ʩʣʫʯʘʝʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʛʝʧʘʪʠʪʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʂ ʯʠʩʣʫ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʩʣʦʞʥʳʭ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʯʝʥʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʦʪʥʦʩʠʪʩʷ ʠ ʨʘʩʩʪʨʦʡʩʪʚʦ 

ʠʥʪʨʘʣʦʙʫʣʷʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʰʝʤʠʝʡ ʧʝʯʝʥʦʯʥʳʭ ʢʣʝʪʦʢ ʠ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʚʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʛʠʧʦʢʩʝʤʠʝʡ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʨʘʥʥʝʤʫ ʥʘʨʫʰʝʥʠʶ ʬʝʨʤʝʥʪʥʳʭ ʩʠʩʪʝʤ ʩʫʙʢʣʝʪʦʯʥʳʭ 

ʩʪʨʫʢʪʫʨ ʛʝʧʘʪʦʮʠʪʦʚ. 

 ʇʦ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ ʥʘ ʧʝʯʝʥʴ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʝʧʘʪʦʪʦʢʩʠʯʝʩʢʠʝ, 

ʪʦʢʩʠʢʦ-ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʠ ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ, ʘ ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʚ ʧʝʯʝʥʠ ʥʘ 

ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ, ʭʦʣʝʩʪʘʪʠʯʝʩʢʠʝ ʠ ʩʤʝʰʘʥʥʳʝ. 

 ʀʟ ʩʠʥʜʨʦʤʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ, ʧʨʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʩʠʥʜʨʦʤʳ ʮʠʪʦʣʠʟʘ ʠ ʭʦʣʝʩʪʘʟʘ, ʠʣʠ ʵʢʩʢʨʝʪʦʨʥʦ-ʙʠʣʠʘʨʥʳʡ ʩʠʥʜʨʦʤ. ʉʠʥʜʨʦʤ ʮʠʪʦʣʠʟʘ ʨʘʟʚʠʚʘʝʪʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ ʛʝʧʘʪʦʮʠʪʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʝʛʦ ʤʝʤʙʨʘʥ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʛʠʧʝʨʬʝʨʤʝʥʪʝʤʠʝʡ. 

 ɻʠʧʝʨʬʝʨʤʝʥʪʝʤʠʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ çʧʝʯʝʥʦʯʥʳʭè ʬʝʨʤʝʥʪʦʚ 

(ʬʨʫʢʪʦʟʦʤʦʥʦʬʦʩʬʘʪʘʣʴʜʦʣʘʟʘ, ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʘ, ʘʣʴʜʦʣʘʟʘ ʠ ʜʨ.) ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʦʩʪʨʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ 

çʢʣʘʩʩʠʯʝʩʢʠʤʠè ʛʝʧʘʪʦʪʨʦʧʥʳʤʠ ʷʜʘʤʠ (ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʳʡ ʫʛʣʝʨʦʜ, ʜʠʭʣʦʨʵʪʘʥ ʠ ʜʨ.). ɻʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʷ 

ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʬʨʘʢʮʠʠ ʩʚʦʙʦʜʥʦʛʦ ʙʠʣʠʨʫʙʠʥʘ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʪʦʢʩʠʯʝʩʢʦʤ 

ʛʝʧʘʪʠʪʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ ʬʝʨʤʝʥʪʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʘ ʠʤʝʥʥʦ ʩʥʠʞʝʥʠʝʤ 

ʘʢʪʠʚʥʦʩʪʠ ʛʣʶʢʫʨʦʥʠʜʪʨʘʥʩʬʝʨʘʟʥʦʡ ʩʠʩʪʝʤʳ ʛʝʧʘʪʦʮʠʪʦʚ. 

ʗʚʣʝʥʠʷ ʤʠʢʨʦʩʪʘʟʘ, ʧʨʦʣʠʬʝʨʘʮʠʷ ʵʧʠʪʝʣʠʷ ʞʝʣʯʥʳʭ ʭʦʜʦʚ ʠ ʛʠʧʝʨʧʣʘʟʠʷ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʝʯʝʥʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʭʦʣʝʩʪʘʟʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʚʥʘʯʘʣʝ ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ 

ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ - ʛʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʝʡ ʩ ʧʦʚʳʰʝʥʠʝʤ ʬʨʘʢʮʠʠ ʙʠʣʠʨʫʙʠʥʛʣʶʢʦʨʦʥʠʜʘ 

ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɿʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʧʨʠ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤʘʭ ʪʦʢʩʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʧʝʯʝʥʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ (ʩʦʙʩʪʚʝʥʥʦ çʛʝʧʘʪʠʪè) ʠ ʝʱʝ ʨʝʞʝ ð ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

(ʛʝʧʘʪʦʧʨʠʚʥʳʡ ʩʠʥʜʨʦʤ). 

 ɺ ʚʳʨʘʞʝʥʥʳʭ ʩʣʫʯʘʷʭ ʪʦʢʩʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʧʝʯʝʥʠ ʩ ʥʘʣʠʯʠʝʤ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʨʘʢʮʠʠ ʘʣʴʙʫʤʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʭʦʣʠʥʵʩʪʝʨʘʟʳ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦ-ʤʝʟʝʥʭʠʤʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʚʠʜʝ ʠʟʤʝʥʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʘʜʦʯʥʳʭ ʧʨʦʙ, ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʪʘ- ʠ ʛʘʤʤʘ-ʛʣʦʙʫʣʠʥʦʚ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʷʚʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʠʩʪʠʥʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ (ʘʣʴʪʝʨʘʮʠʷ, ʵʢʩʩʫʜʘʮʠʷ, ʧʨʦʣʠʬʝʨʘʮʠʷ), ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʜʦʚʦʣʴʥʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʳ ʧʨʠ ʪʦʢʩʠʯʝʩʢʠʭ ʵʢʟʦʛʝʥʥʳʭ ʧʦʨʘʞʝʥʠʷʭ ʧʝʯʝʥʠ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩʝʥʩʠʙʠʣʠʟʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ (ʥʘʧʨʠʤʝʨ, ʬʦʨʤʘʣʴʜʝʛʠʜʘ) ʪʦʢʩʠʢʦ-

ʘʣʣʝʨʛʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʧʝʯʝʥʠ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʘʤʠ ʭʦʣʝʩʪʘʟʘ (ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ 
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ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ) ʠ ʥʘʯʘʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʦʨʘʞʝʥʠʷ ʤʝʞʫʪʦʯʥʦʡ ʪʢʘʥʠ (ʫʚʝʣʠʯʝʥʠʝ ʪʠʤʦʣʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ). 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʧʝʯʝʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʢʦʥʪʘʢʪʘ ʩ ʘʣʣʝʨʛʝʥʦʤ. 

 ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʧʦʨʘʞʝʥʠʡ ʧʝʯʝʥʠ ʟʘʥʠʤʘʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʫʥʢʮʠʦʥʥʘʷ ʙʠʦʧʩʠʷ ʧʝʯʝʥʠ. ʉʘʤʳʤʠ ʯʘʩʪʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʛʝʧʘʪʠʪʘ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʛʝʧʘʪʦʮʠʪʘʭ, ʥʘʯʠʥʘʷ ʦʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ (ʠʟʙʳʪʦʯʥʦʝ ʦʪʣʦʞʝʥʠʝ ʣʠʧʦʬʫʩʮʠʥʘ, ʧʦʪʝʨʷ ʙʘʟʦʬʠʣʠʠ, ʪʫʩʢʣʦʝ ʥʘʙʫʭʘʥʠʝ), ʚʧʣʦʪʴ ʜʦ ʥʝʢʨʦʟʘ 

ʦʪʜʝʣʴʥʳʭ ʢʣʝʪʦʢ. ʅʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʞʠʨʦʚʘʷ ʜʠʩʪʨʦʬʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʯʘʛʦʚʘʷ, ʚʦʟʤʦʞʥʦ ʩʦʯʝʪʘʥʠʝ 

ʞʠʨʦʚʦʡ ʠ ʙʘʣʣʦʥʠʨʫʶʱʝʡ ʜʠʩʪʨʦʬʠʠ, ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʫʯʘʠ ʜʠʬʬʫʟʥʦʡ ʞʠʨʦʚʦʡ ʜʠʩʪʨʦʬʠʠ ʛʝʧʘʪʦʮʠʪʦʚ. 

ɺʳʨʘʞʝʥʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʚʳʷʚʣʷʝʪʩʷ ʨʝʜʢʦ. ʈʝʘʢʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʪʨʦʤʳ ʠ 

ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʤʝʨʝʥʥʦʤ ʩʢʣʝʨʦʟʝ ʧʦʨʪʘʣʴʥʦʡ ʩʪʨʦʤʳ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʬʠʙʨʦʮʠʪʦʚ ʠ ʬʠʙʨʦʙʣʘʩʪʦʚ, ʢʨʫʛʣʦʢʣʝʪʦʯʥʦʡ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʭʦʣʘʥʛʠʦʣ, ʥʘʙʫʭʘʥʠʝʤ 

ʠʭ ʵʥʜʦʪʝʣʠʷ. ʈʝʘʢʮʠʷ ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚʳʨʘʞʘʝʪʩʷ ʧʨʦʣʠʬʝʨʘʮʠʝʡ ʨʝʪʠʢʫʣʷʨʥʳʭ ʠ ʟʚʝʟʜʯʘʪʳʭ 

ʨʝʪʠʢʫʣʦʵʥʜʦʪʝʣʠʦʮʠʪʦʚ (ʢʫʧʬʝʨʦʚʩʢʠʭ ʢʣʝʪʦʢ). 

 ʇʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʫ ʨʘʙʦʪʘʶʱʠʭ ʚ ʢʦʥʪʘʢʪʝ ʩ ʤʘʣʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ. 

 ʇʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʦʙʳʯʥʦ ʫ ʩʪʘʞʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʜʠʩʧʝʧʩʠʯʝʩʢʠʤ ʠ ʙʦʣʝʚʳʤ ʩʠʥʜʨʦʤʘʤʠ. ɹʦʣʴʥʳʝ ʞʘʣʫʶʪʩʷ ʥʘ ʛʦʨʝʯʴ ʚʦ ʨʪʫ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʥʝʫʩʪʦʡʯʠʚʳʡ 

ʩʪʫʣ, ʪʷʞʝʩʪʴ ʠ/ʠʣʠ ʪʫʧʳʝ ʙʦʣʠ ʚ ʧʨʘʚʦʤ ʧʦʜʨʝʙʝʨʴʝ, ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʧʦʩʣʝ ʦʩʪʨʦʡ ʠʣʠ ʞʠʨʥʦʡ ʧʠʱʠ. ɹʦʣʠ ʚ 

ʦʙʣʘʩʪʠ ʧʨʘʚʦʛʦ ʧʦʜʨʝʙʝʨʴʷ ʤʦʛʫʪ ʠʤʝʪʴ ʠ ʧʨʠʩʪʫʧʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ ʩ ʪʠʧʠʯʥʦʡ ʠʨʨʘʜʠʘʮʠʝʡ ʚ ʧʨʘʚʫʶ 

ʣʦʧʘʪʢʫ ʠ ʧʨʘʚʫʶ ʨʫʢʫ. ʇʨʠ ʦʙʲʝʢʪʠʚʥʦʤ ʦʩʤʦʪʨʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʝʪʩʷ ʩʣʘʙʘʷ ʠʢʪʝʨʠʯʥʦʩʪʴ ʩʢʣʝʨ, 

ʨʝʞʝ ʞʝʣʪʫʰʥʦʩʪʴ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ. ʍʘʨʘʢʪʝʨʥʳ ʫʤʝʨʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʝʯʝʥʠ, ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʧʨʠ 

ʧʘʣʴʧʘʮʠʠ ʝʝ ʢʨʘʷ, ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʠʤʧʪʦʤʳ ʨʘʟʜʨʘʞʝʥʠʷ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ. ʊʘʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʘʢ çʩʦʩʫʜʠʩʪʳʝ 

ʟʚʝʟʜʦʯʢʠè ʠ çʣʘʜʦʥʥʘʷ ʵʨʠʪʝʤʘè, ʚʳʷʚʣʷʶʪʩʷ ʨʝʜʢʦ, ʨʘʚʥʦ ʢʘʢ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʝʣʝʟʝʥʢʠ. ɹʦʣʝʚʦʡ ʩʠʥʜʨʦʤ 

ʦʙʲʷʩʥʷʝʪʩʷ ʜʠʩʢʠʥʝʟʠʝʡ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ. ɼʠʩʢʠʥʝʟʠʷ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʘʞʝ ʚ ʩʘʤʳʭ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʥʠʪʨʦʧʨʦʠʟʚʦʜʥʳʝ ʪʦʣʫʦʣʘ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ, ʬʦʩʬʦʨ- ʠ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʜʨ.). ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʭʨʦʥʠʯʝʩʢʠʡ 

ʛʝʧʘʪʠʪ ʨʝʜʢʦ ʦʩʣʦʞʥʷʝʪʩʷ ʞʝʣʯʥʦʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ. ʅʝʩʢʦʣʴʢʦ ʯʘʱʝ ʥʘ ʬʦʥʝ ʜʠʩʢʠʥʝʟʠʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʪʦʨʠʯʥʘʷ ʠʥʬʝʢʮʠʷ ʠ ʪʦʛʜʘ ʚ ʦʪʜʘʣʝʥʥʦʤ ʧʝʨʠʦʜʝ ʠʥʪʦʢʩʠʢʘʮʠʠ ʚʝʜʫʱʠʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʢ 

ʭʦʣʝʮʠʩʪʠʪʘ. 

 ʍʨʦʥʠʯʝʩʢʠʡ ʪʦʢʩʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ ï ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʨʦʪʝʢʘʶʱʝʝ ʜʣʠʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʦʙʳʯʥʦ ʥʝ 

ʩʢʣʦʥʥʦʝ ʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ. ʃʝʛʢʠʝ ʝʛʦ ʬʦʨʤʳ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʦʙʨʘʪʥʦʤʫ ʨʘʟʚʠʪʠʶ, ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʫʯʘʠ 

ʧʦʣʥʦʛʦ ʚʳʟʜʦʨʦʚʣʝʥʠʷ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʯʝʥʠ ʥʘʩʪʫʧʘʝʪ ʧʦʩʪʝʧʝʥʥʦ. 

 ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʠ ʠʩʭʦʜ ʪʦʢʩʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʨʷʜʦʤ ʧʨʠʯʠʥ. ɹʦʣʝʝ ʪʷʞʝʣʦʝ 

ʪʝʯʝʥʠʝ ʠ ʫʯʘʱʝʥʠʝ ʩʣʫʯʘʝʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʝʯʝʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʨʘʙʦʯʠʭ ʩ 

ʙʦʣʴʰʠʤ ʩʪʘʞʝʤ ʨʘʙʦʪʳ, ʠʤʝʚʰʠʭ ʢʦʥʪʘʢʪ ʩ ʪʦʢʩʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʶʱʠʭ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ. ʊʷʞʝʣʝʝ ʧʨʦʪʝʢʘʶʪ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʠ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʪʦʢʩʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʜʠʩʢʠʥʝʪʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ. ɻʝʧʘʪʠʪ, ʦʩʣʦʞʥʝʥʥʳʡ ʩʪʦʡʢʠʤ ʥʘʨʫʰʝʥʠʝʤ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʪʝʢʘʝʪ ʜʣʠʪʝʣʴʥʦ, ʨʝʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʫʯʘʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʡ.  

 ʃʝʯʝʥʠʝ ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʧʝʯʝʥʠ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ʉʧʠʩʦʢ 

ʛʝʧʘʪʦʪʨʦʧʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʪʳʩʷʯʠ ʥʘʠʤʝʥʦʚʘʥʠʡ, ʦʜʥʘʢʦ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʜʘʝʪ 

ʦʞʠʜʘʝʤʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʯʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʥʝʩʢʦʣʴʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʦ ʝʩʪʴ ʢ ʧʦʣʠʧʨʘʛʤʘʟʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʥʝ ʪʦʣʴʢʦ ʦ ʧʨʠʥʷʪʠʠ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʚʨʝʞʜʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʪʦʢʩʠʢʘʥʪʦʚ ʧʫʪʝʤ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʨʘʙʦʯʝʡ ʟʦʥʳ, ʥʦ 

ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [28]. 

. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʯʨʝʟʚʳʯʘʡʥʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʥʦʛʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʯʝʣʦʚʝʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʝʜ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʦʡ ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ 

ʠʟʳʩʢʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʄʥʦʛʦʣʝʪʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʳʭ-ʢʫʨʦʨʪʦʣʦʛʦʚ ʈʦʩʩʠʠ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʢʫʨʦʨʪʦʚ ʧʦ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤʫ ʜʝʡʩʪʚʠʶ ʥʝ ʠʤʝʝʪ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʝʛʦ ʤʝʜʠʮʠʥʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʯʝʥʴ ʚʳʩʦʢʘ [8]. ʉ ʧʦʣʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʬʧʘʪʦʣʦʛʠʠ, ʚʳʭʦʜʠʪ ʇʷʪʠʛʦʨʩʢʠʡ ʅʀʀ ʢʫʨʦʨʪʦʣʦʛʠʠ 
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ʌʄɹɸ ʈʦʩʩʠʠ, ʠʩʧʦʣʴʟʫʷ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʂʘʚʢʘʟʩʢʠʭ ʄʠʥʝʨʘʣʴʥʳʭ 

ɺʦʜ. 

 ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʠ ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʚ ʦʙʣʘʩʪʠ ʧʨʦʬʧʘʪʦʣʦʛʠʠ ʚʥʝʩʣʠ ʟʘ ʤʠʥʫʚʰʠʝ 

ʛʦʜʳ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ ʅ.ʂ. ɺʘʩʠʣʴʝʚʦʡ (1967-1975 ʛʛ.) ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ɾʝʣʝʟʥʦʚʦʜʩʢʝ ʧʘʮʠʝʥʪʦʚ ʩ ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ 

ʛʝʧʘʪʠʪʘʤʠ, ʧʨʠʙʳʚʰʠʭ ʠʟ ʉʚʝʨʜʣʦʚʩʢʦʛʦ ʅʀʀ ʢʫʨʦʨʪʦʣʦʛʠʠ ʠ ʬʠʟʠʦʪʝʨʘʧʠʠ ʠ ʉʚʝʨʜʣʦʚʩʢʦʛʦ ʅʀʀ ʛʠʛʠʝʥʳ 

ʪʨʫʜʘ ʠ ʧʨʦʬʧʘʪʦʣʦʛʠʠ. ɿʘʚʝʨʰʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ, ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʫ ʙʦʣʴʥʳʭ ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʛʝʧʘʪʠʪʦʤ. ɹʳʣʠ ʦʬʦʨʤʣʝʥʳ ʜʣʷ ʚʨʘʯʝʡ-ʢʫʨʦʨʪʦʣʦʛʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʟʜʦʨʦʚʣʝʥʠʶ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ. 

ʋʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʧʝʯʝʥʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʨʘʟʨʘʙʦʪʦʢ 

ʚ ʩʬʝʨʝ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʪʘʞʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʘʣʦ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʌɻɹʋ ʇʷʪʠʛʦʨʩʢʦʛʦ ʅʀʀ ʢʫʨʦʨʪʦʣʦʛʠʠ ʌʄɹɸ ʈʦʩʩʠʠ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʟʘʜʘʥʠʝ ʌʄɹɸ ʈʦʩʩʠʠ ʧʦ ʪʝʤʝ 

çʇʨʠʨʦʜʥʳʝ ʣʝʯʝʙʥʳʝ ʬʘʢʪʦʨʳè ʂʄɺ ʚ ʦʟʜʦʨʦʚʣʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʤ ʣʝʯʝʥʠʠ 

ʩʪʘʞʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè. ʇʨʝʜʣʦʞʝʥʦ ʧʨʦʚʝʜʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʛʝʧʘʪʠʪʦʤ ʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ ʪʦʣʴʢʦ ʚ 

ɾʝʣʝʟʥʦʚʦʜʩʢʦʡ ʢʣʠʥʠʢʝ, ʥʦ ʠ ʚ ʇʷʪʠʛʦʨʩʢʦʤ ʠ ɽʩʩʝʥʪʫʢʩʢʦʤ ʦʪʜʝʣʝʥʠʷʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ 

ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ, ʫʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʥʘ ʵʪʠʭ ʢʫʨʦʨʪʘʭ ʧʠʪʴʝʚʳʭ ʤʘʣʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ, 

ʘʥʘʣʦʛʠʯʥʳʭ ʟʥʘʤʝʥʠʪʦʤʫ ʉʣʘʚʷʥʦʚʩʢʦʤʫ ʠʩʪʦʯʥʠʢʫ [12]. ʂʨʦʤʝ ʢʣʠʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʦʪʜʝʣʝ ʠʥʩʪʠʪʫʪʘ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʠʩʪʝʤʥʳʭ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʠʤʠʯʝʩʢʦʛʦ 

ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʠ ʢʦʨʨʝʢʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ [16, 18]. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʠʩʪʝʤʥʦʤ ʭʘʨʘʢʪʝʨʝ ʨʝʘʢʮʠʡ, ʠʥʠʮʠʠʨʫʝʤʳʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʚʥʫʪʨʝʥʥʠʤ ʧʨʠʝʤʦʤ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠʩʪʦʯʥʠʢʦʚ çɽʩʩʝʥʪʫʢʠ ˉ17è, çʂʨʘʩʥʦʘʨʤʝʡʩʢʘʷè ʫ 

ʞʠʚʦʪʥʳʭ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʚʳʟʚʘʥʥʳʤʠ ʪʦʢʩʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʦʛʦ 

ʫʛʣʝʨʦʜʘ ʠ ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʠʥʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ. ɺ ʤʝʭʘʥʠʟʤʘʭ ʵʪʦʛʦ ʚʣʠʷʥʠʷ ʦʩʦʙʦʝ ʤʝʩʪʦ 

ʧʨʠʥʘʜʣʝʞʠʪ ʩʪʨʝʩʩʦʨʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʮʠʨʫʝʪ ʚ ʦʨʛʘʥʠʟʤʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ 

ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ 

ʮʝʣʠ ï ʨʘʟʚʠʪʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʫʯʝʥʳʤʠ ʠʥʩʪʠʪʫʪʘ ʚ ʦʪʜʝʣʘʭ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ 

ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ ɾʝʣʝʟʥʦʚʦʜʩʢʦʡ, ʇʷʪʠʛʦʨʩʢʦʡ ʠ ɽʩʩʝʥʪʫʢʩʢʦʡ ʢʣʠʥʠʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʥʦʚʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʩ ʨʘʟʣʠʯʥʳʤ ʭʠʤʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʧʦʚʳʰʘʶʪ ʦʙʱʠʡ ʵʬʬʝʢʪ ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʪʦʢʩʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʛʝʧʘʪʠʪʦʤ ʥʘ 15-20%. 

ʈʝʤʠʩʩʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʜʣʠʪʩʷ 7-12 ʤʝʩʷʮʝʚ, ʩʨʦʢʠ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ 

ʩʦʢʨʘʱʘʶʪʩʷ ʚ 2,5-3 ʨʘʟʘ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʧʨʦʛʥʦʟʘ ʟʘʙʦʣʝʚʘʥʠʷ [19, 21]. 

ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʟʜʦʨʦʚʣʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʫʣʫʯʰʝʥʠʶ ʨʝʛʫʣʷʪʦʨʥʳʭ, ʘʜʘʧʪʠʚʥʳʭ, ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʳʭ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʘʜʘʧʪʘʮʠʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʯʘʩʪʦʪʳ 

ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʜʦʩʪʠʞʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʥʦʮʝʥʥʦʩʪʠ 

ʠ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. 
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SUMMARY  

MECHANISMS OF TOXIC -CHEMICAL LIVER DAMAGE WITH WORKERS WITH UNSOCIAL WORKING CONDITIONS  

AND QUESTIONS OF THEIR SANATORIUM REHABILITATION  
Merkulova G.A., Simonova T. M., Ledovskaya T.I.; FSBI PSSRIRS FMBA of Russia", Pyatigorsk 

Thare have been shown some data on the state of health with workers of chemical enterprises and some mechanisms of toxic-chemical liver lesions of 
the given group of patiens. Sanatorium and spa perspective use of sanatorium methods of recovery treatment of the patients with toxic-chemical hepatitis 

occupied at the enterprises with harmful working conditions. 
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ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: 
ʇʨʦʩʦʣʴʯʝʥʢʦ ɸʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʝʚʠʯ, ʢʘʥʜ.ʤʝʜ.ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʦʪʜʝʣʘ ʢʫʨʦʨʪʥʦʡ ʙʠʦʢʣʠʤʘʪʦʣʦʛʠʠ ʌɻɹʋ ʇɻʅʀʀʂ 

ʌʄɹɸ ʈʦʩʩʠʠ; ʛ. ʇʷʪʠʛʦʨʩʢ; ɽ-mail: orgotdel@gniik.ru; 

ʍʘʧʘʝʚʘ ʌʘʪʠʤʘ ʄʫʩʘʝʚʥʘ, ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʬʠʣʠʘʣʘ ɽʩʩʝʥʪʫʢʩʢʘʷ ʢʣʠʥʠʢʘ ʌɻɹʋ ʇɻʅʀʀʂ ʌʄɹɸ ʈʦʩʩʠʠ, ʛ. ʇʷʪʠʛʦʨʩʢ; ɽ-mail: 
orgotdel@gniik.ru; 

ʇʦʚʦʣʦʮʢʘʷ ʅʠʥʘ ʇʘʚʣʦʚʥʘ, ʢʘʥʜ.ʛʝʦʛʨʘʬ.ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʢʫʨʦʨʪʥʦʡ ʙʠʦʢʣʠʤʘʪʦʣʦʛʠʠ ʌɻɹʋ ʇɻʅʀʀʂ ʌʄɹɸ ʈʦʩʩʠʠ, ʛ. 

ʇʷʪʠʛʦʨʩʢ; E-mail: nina194101@gmail.com;  
ɽʩʝʥʝʝʚʘ ɸʣʠʥʘ ʉʫʣʪʘʥʦʚʥʘ, ʩʪʫʜʝʥʪʢʘ 6 ʢʫʨʩʘ ʣʝʯʝʙʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʌɻɹʆʋ ɺʆ ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ; ʛ. ʂʨʘʩʥʦʜʘʨ; ɽ-mail: orgotdel@gniik.ru; 

ɻʘʡʜʘʤʘʢʘ ʀʚʘʥ ʀʚʘʥʦʚʠʯ, ʜʦʢʪʦʨ ʤʝʜ.ʥʘʫʢ, ʟʘʚ.ʢʘʬʝʜʨʦʡ ʤʘʥʫʘʣʴʥʦʡ ʪʝʨʘʧʠʠ, ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ ɻɹʆʋ ɺʇʆ 
ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʄɿ ʈʌ; ʪʝʣ.: 33-95-62, 8 962 40 30 679, ʝ-mail: ivelen-90385@mail.ru 

ʊʝʢʝʝʚʘ ʌʘʪʠʤʘ ʀʜʨʠʩʦʚʥʘ, ʢʘʥʜ.ʤʝʜ.ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʚʨʘʯʘ ʜʠʨʝʢʪʦʨʘ ʌɻɹʋ ʇɻʅʀʀʂ ʌʄɹɸ ʈʦʩʩʠʠ ʧʦ ʣʝʯʝʙʥʦʡ ʨʘʙʦʪʝ; ʛ. 

ʇʷʪʠʛʦʨʩʢ; ɽ-mail: orgotdel@gniik.ru. 

 
ɺ ʵʧʦʭʫ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʦʚ ʫʨʙʘʥʠʟʘʮʠʠ (ʦʩʦʙʝʥʥʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ) ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʫʨʦʨʪʥʦʡ ʤʝʜʠʮʠʥʳ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʢʣʠʤʘʪʦʘʜʘʧʪʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʧʨʦʬʠʣʘʢʪʠʢʠ 

mailto:orgotdel@gniik.ru
mailto:orgotdel@gniik.ru
mailto:nina194101@gmail.com
mailto:orgotdel@gniik.ru
mailto:orgotdel@gniik.ru


 
45 

 
 

ʤʝʪʝʦʧʘʪʠʡ [8]. ɸʥʘʣʠʟ ʢʣʠʤʘʪʦʘʜʘʧʪʘʮʠʠ ʠ ʤʝʪʝʦʧʘʪʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʤʝʥʪʦʚ ʧʘʪʦʛʝʥʝʟʘ, ʣʝʯʝʥʠʷ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ, ʨʘʟʨʘʙʦʪʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʝʪʝʦʧʘʪʠʡ ʠ ʧʦʚʳʰʝʥʠʷ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʫʨʦʨʪʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ. ʋ ʙʦʣʴʥʳʭ ʩ ʩʠʥʜʨʦʤʦʤ ʨʘʟʜʨʘʞʝʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ (ʉʈʂ), ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʤʝʪʝʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ 

ʢʣʠʤʘʪʦʘʜʘʧʪʘʮʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʦʙʦʩʪʨʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ [4]. ʋ ʙʦʣʴʥʳʭ ʩ ʉʈʂ ʧʦ ʤʝʨʝ 

ʥʘʨʘʩʪʘʥʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʟʘʢʦʥʦʤʝʨʥʦ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ [1-3, 9]. ʇʨʠ 

ʵʪʦʤ ʢʨʘʡʥʝ ʨʝʜʢʦ ʧʨʠʥʠʤʘʶʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ ʩʪʝʧʝʥʴ ʤʝʪʝʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʦʘʜʘʧʪʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʢʫʨʦʨʪʥʦʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʣʝʯʝʥʠʠ [6]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʫʪʦʯʥʝʥʠʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʤʝʪʝʦʧʘʪʠʡ ʠ ʩʪʝʧʝʥʠ ʤʝʪʝʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ ʨʘʟʜʨʘʞʝʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ ʚ ʧʨʦʮʝʩʩʝ ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʥʘ ʥʠʟʢʦʛʦʨʥʦʤ ʢʫʨʦʨʪʝ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʜʥʝʚʥʠʢ ʝʞʝʜʥʝʚʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʝʪʝʦʧʘʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʡ 

ʩʦʜʝʨʞʠʪ 30 ʪʝʩʪʦʚ (ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʦʮʝʥʢʫ ʚʳʨʘʞʝʥʥʦʩʪʠ ʉʈʂ) ʠ ʯʝʪʳʨʝ 

ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷ (ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ, ʠʥʜʝʢʩ ʂʝʨʜʝ); ʧʨʦʪʦʢʦʣ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝʡʨʦʩʦʩʫʜʠʩʪʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ (ʅʉʈ) ʤʝʪʦʜʦʤ ʤʘʣʦʡ 

ʭʦʣʦʜʦʚʦʡ ʧʨʦʙʳ ʥʘ ʧʨʝʜʧʣʝʯʴʝ ʩ ʨʘʩʯʝʪʘʤʠ ʩʢʦʨʦʩʪʠ ʪʝʨʤʦʣʠʟʘ ʠ ʪʝʨʤʦʛʝʥʝʟʘ, ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʅʉʈ ʚ 

ʩʪʘʥʜʘʨʪʥʳʭ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 19-210ʉ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 40-

60%); ʧʨʦʪʦʢʦʣ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʚ ʜʠʩʪʘʣʴʥʳʭ ʠ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʦʪʜʝʣʘʭ ʪʝʣʘ ʯʝʣʦʚʝʢʘ (ʣʦʙ, ʛʨʫʜʴ, 

ʢʠʩʪʴ, ʙʝʜʨʦ, ʛʦʣʝʥʴ, ʩʪʦʧʘ) ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 19-210ʉ, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 40-60%); ʧʨʦʪʦʢʦʣ ʦʙʩʣʝʜʦʚʘʥʠʷ ʢʘʨʜʠʦʨʠʪʤʦʚ ʩ ʦʮʝʥʢʦʡ ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʨʦʚʥʷ ʘʜʘʧʪʘʮʠʠ; ʧʨʦʪʦʢʦʣ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ (ʧʦ ʃ.ʍ. ɻʘʨʢʘʚʠ); ʤʝʜʠʮʠʥʩʢʠʡ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ ʧʦ [7]; ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ 

ʩʪʝʧʝʥʠ ʤʝʪʝʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʃ.ʀ. ɾʝʨʣʠʮʠʥʦʡ [5].  

ʇʨʠʙʦʨʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çʃʦʪʦʩè (çDinamika Technologiesè ISO 

9001:2000) ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ; ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʟʤʝʨʠʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʦʩʚʝʱʝʥʥʦʩʪʠ, ʚʣʘʞʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʩʦ ʩʲʝʤʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ɸʊʊ-9508 ʬʠʨʤʳ Lutron Electronic 

Enterprise Co, Ltd. (ʊʘʡʚʘʥʴ); ʤʝʭʘʥʠʯʝʩʢʠʡ ʪʦʥʦʤʝʪʨ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ; ʩʝʢʫʥʜʦʤʝʨ; 

ʩʪʘʥʜʘʨʪʥʘʷ ʢʦʣʙʘ ʩ ʧʣʦʩʢʠʤ ʜʥʦʤ ʩ ʪʘʶʱʠʤ ʣʴʜʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʜʥʝʚʥʠʢʘ ʝʞʝʜʥʝʚʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʝʪʝʦʧʘʪʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʙʦʣʴʥʳʤ ʩ ʉʈʂ ʧʨʠʥʠʤʘʣʠʩʴ ʚʦ ʚʥʠʤʘʥʠʝ ʦʪʜʝʣʴʥʳʝ ʪʝʩʪʳ ʦʧʨʦʩʥʠʢʦʚ GSRS ʠ SF-

36, ʘ ʪʘʢʞʝ ʜʥʝʚʥʠʢ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʝʪʝʦʧʘʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʦ ʃ.ʀ. ɾʝʨʣʠʮʠʥʦʡ [9]. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʝʩʪʳ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʤʝʪʝʦʧʘʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʫ ʙʦʣʴʥʳʭ ʩ ʉʈʂ. 

ʊʘʙʣʠʮʘ 1 - ɼʥʝʚʥʠʢ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʦʛʦ   (ʌʀʆ) _________________ ˉ ʀɹ___ 
ʄʝʜʠʮʠʥʩʢʠʡ ʪʠʧ ʠ ʧʦʜʪʠʧ ʧʦʛʦʜʳ  ɼʘʪʘ ʟʘʧʦʣʥʝʥʠʷ ʜʥʝʚʥʠʢʘ ʄʝʩʷʮ ɻʦʜ  

1. ʇʦʪʝʨʷ ʘʧʧʝʪʠʪʘ                      

2. ʏʫʚʩʪʚʦ ʛʦʣʦʜʘ                      

3. ʊʦʰʥʦʪʘ, ʨʚʦʪʘ                      

4. ʆʪʨʳʞʢʘ                      

5. ʀʟʞʦʛʘ                       

6. ɾʘʞʜʘ                       

7. ɻʦʣʦʚʦʢʨʫʞʝʥʠʝ                       

8. ʇʦʪʣʠʚʦʩʪʴ                       

9. ʈʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ                       

10. ʆʟʥʦʙ, ʟʷʙʢʦʩʪʴ                      

11. ʋʪʦʤʣʷʝʤʦʩʪʴ, ʩʣʘʙʦʩʪʴ                      

12. ʉʦʥʣʠʚʦʩʪʴ, ʚʷʣʦʩʪʴ                      

13. ɹʝʩʩʦʥʥʠʮʘ                      

14. ʉʥʠʞʝʥʠʝ ʥʘʩʪʨʦʝʥʠʷ                      

15. ʏʫʚʩʪʚʦ ʪʨʝʚʦʛʠ                      

16. ɹʦʣʠ ʚ ʞʠʚʦʪʝ                      

17. ʄʝʪʝʦʨʠʟʤ                      

18. ʏʘʩʪʦʪʘ ʜʝʬʝʢʘʮʠʠ                      

19. ʂʦʥʩʠʩʪʝʥʮʠʷ ʢʘʣʘ: 

20. ʊʚʝʨʜʳʡ 

                     

21. çʆʚʝʯʠʡè                      

22. ɺʦʜʷʥʠʩʪʳʡ                      

23. ɾʠʜʢʠʡ                      

24. ɻʦʣʦʚʥʘʷ ʙʦʣʴ                      

25. ɹʦʣʠ ʚ ʩʝʨʜʮʝ                      

26. ʉʝʨʜʮʝʙʠʝʥʠʝ                      
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27. ʇʝʨʝʙʦʠ ʚ ʩʝʨʜʮʝ                      

28. ʆʜʳʰʢʘ ʚ ʧʦʢʦʝ                      

29. ʆʜʳʰʢʘ ʧʨʠ ʜʚʠʞʝʥʠʠ                      

30. ʇʨʦʩʪʫʜʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ                      

ʉʫʤʤʘ ʤʝʪʝʦʨʝʘʢʮʠʡ/ʜʝʥʴ                       

ʉʠʩʪʦʣʠʯʝʩʢʦʝ ɸɼ                      

ɼʠʘʩʪʦʣʠʯʝʩʢʦʝ ɸɼ                      

ʏʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ                      

ʀʥʜʝʢʩ ʂʝʨʜʸ                      

ɿʘʧʦʣʥʷʪʴ ʝʞʝʜʥʝʚʥʦ ï ʩʪʘʚʠʪʴ ʟʥʘʢ ç+è ʧʨʠ ʥʘʣʠʯʠʠ ʩʠʤʧʪʦʤʘ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩʪʘʚʣʷʪʴ ʢʣʝʪʢʫ ʥʝʟʘʧʦʣʥʝʥʥʦʡ. ʇʝʨʝʜ 

ʦʪʲʝʟʜʦʤ ʠʟ ʢʣʠʥʠʢʠ ʩʜʘʪʴ ʣʝʯʘʱʝʤʫ ʚʨʘʯʫ. ʏʫʚʩʪʚʫʝʪʝ ʣʠ ɺʳ ʠʟʤʝʥʝʥʠʷ ʧʦʛʦʜʳ? ɼʘ ʅʝʪ (ʥʝʥʫʞʥʦʝ ʟʘʯʝʨʢʥʫʪʴ). 

 

ɺʢʣʶʯʝʥʠʝ ʪʝʩʪʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚ ʜʠʥʘʤʠʢʝ ʦʧʨʝʜʝʣʷʪʴ 

ʩʫʙʲʝʢʪʠʚʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʦʤ, ʘ ʪʝʩʪʳ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʚʝʛʝʪʘʪʠʚʥʳʡ ʠʥʜʝʢʩ 

ʂʝʨʜʝ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʢʘʨʜʠʦʤʝʪʝʦʧʘʪʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʛʨʘʬʫ çʉʫʤʤʘ 

ʤʝʪʝʦʨʝʘʢʮʠʡ/ʜʝʥʴè ʩʣʝʜʫʝʪ ʚʧʠʩʳʚʘʪʴ ʩʫʤʤʫ ʤʝʪʝʦʧʘʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʟʘ ʜʝʥʴ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʵʪʦʡ ʚʝʣʠʯʠʥʳ 

ʩ ʪʠʧʘʤʠ ʧʦʛʦʜʳ ʜʘʝʪ ʧʨʠʙʣʠʞʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʩʪʝʧʝʥʠ ʤʝʪʝʦʟʘʚʠʩʠʤʦʩʪʠ ʫ ʧʘʮʠʝʥʪʘ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʥʝʡʨʦʩʦʩʫʜʠʩʪʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ (ʅʉʈ) ʤʝʪʦʜʦʤ ʤʘʣʦʡ ʭʦʣʦʜʦʚʦʡ ʧʨʦʙʳ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 

ʧʨʝʜʧʣʝʯʴʝ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 19-210ʉ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 40-60%). ʅʘ ʧʨʝʜʧʣʝʯʴʝ, ʚ 2 ʩʤ ʥʠʞʝ ʚʥʫʪʨʝʥʥʝʛʦ ʣʦʢʪʝʚʦʛʦ ʩʛʠʙʘ ʠʟʤʝʨʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʦʞʠ (ʊʢ) ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʢʦʥʪʘʢʪʥʳʤ ʠʟʤʝʨʠʪʝʣʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʢʦʨʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 1-2 ʩ, 

ʧʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʷ 0-400ʉ; ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 0,10ʉ. ɿʘʪʝʤ ʧʨʠʣʦʞʠʪʴ ʧʨʦʙʠʨʢʫ ʩ ʪʘʶʱʠʤ ʣʴʜʦʤ ʩ ʧʣʦʩʢʠʤ 

ʜʥʦʤ ʜʠʘʤʝʪʨʦʤ 2,5 ʩʤ ʥʘ 30 ʩʝʢ, ʧʦ ʠʩʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʩʨʘʟʫ ʠʟʤʝʨʠʪʴ ʊʢ ʜʦ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʛʨʘʜʫʩʘ ʠ ʥʝ ʦʪʨʳʚʘʷ 

ʱʫʧʘ ʢʦʞʥʦʛʦ ʪʝʨʤʦʤʝʪʨʘ ʧʨʦʜʦʣʞʘʪʴ ʠʟʤʝʨʝʥʠʝ ʊʢ ʯʝʨʝʟ ʢʘʞʜʳʝ 30 ʩʝʢ ʜʦ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ (ʜʦ ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ). ʇʦʩʣʝʜʥʠʡ ʟʘʤʝʨ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʩʤʦʪʨʝʪʴ ʧʦ 

ʩʝʢʫʥʜʦʤʝʨʫ). ʂʦʛʜʘ ʊʢ ʚʦʩʩʪʘʥʦʚʠʣʘʩʴ, ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʝ yʠ ʦʙʱʝʝ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʩʝʢʫʥʜʘʭ. ʅʘ ʦʩʥʦʚʝ 

ʵʪʠʭ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʪʝʨʤʦʣʠʟʘ (ʩʢʦʨʦʩʪʴ ʧʘʜʝʥʠʷ ʊʢ ʟʘ 30 ʩʝʢ ʧʦ ʬʦʨʤʫʣʝ ʉʊʃ=ʊ0ʉ ʜʦ ʦʭʣ. ï 

ʊ0ʉ ʧʦʩʣʝ ʦʭʣ/30ʩ, 0ʉ/ʩ) ʠ ʩʢʦʨʦʩʪʴ ʪʝʨʤʦʛʝʥʝʟʘ (ʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʜʦ ʠʩʭʦʜʥʦʡ ʧʦ 

ʬʦʨʤʫʣʝ ʉʊʃ=ʊ0ʉ ʧʦʩʣʝ ʦʭʣ. ï ʊ0ʉ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ/ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, 0ʉ/ʩ), ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ 

(ʇʂ) ʥʝʡʨʦ-ʩʦʩʫʜʠʩʪʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʚʨʝʤʝʥʠ (ʚ ʩʝʢ) ʙʳʩʪʨʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʊʢʦʞʠ (0,50ʉ ʠ ʙʦʣʝʝ ʟʘ 30-ʩʝʢʫʥʜʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ) ʢ ʧʝʨʠʦʜʫ ʚʨʝʤʝʥʠ ʤʝʜʣʝʥʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʊ ʢʦʞʠ (ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʤʝʥʝʝ 0,50ʉ ʟʘ 30 ʩʝʢ) ʧʦ ʬʦʨʤʫʣʝ ʇʂ= (Ű (ʙʳʩʪʨʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʩʝʢʫʥʜʘʭ)/Ű (ʦʙʱʝʝ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ)/100%), ʛʜʝ Ű ï ʚʨʝʤʷ ʚ ʩʝʢʫʥʜʘʭ. ʉʥʠʞʝʥʠʝ ʉʊʃ, 

ʧʦʚʳʰʝʥʠʝ ʉʊɻ ʠ ʇʂ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʅʉʈ. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʩʭʝʤʳ 

ʧʨʦʪʦʢʦʣʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʅʉʈ ʧʦ ʤʘʣʦʡ ʭʦʣʦʜʦʚʦʡ ʧʨʦʙʝ (ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ). 
ʊʘʙʣʠʮʘ 2 - ʇʦʢʘʟʘʪʝʣʠ ʥʝʡʨʦ-ʩʦʩʫʜʠʩʪʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʧʦ ʚʝʣʠʯʠʥʝ ʤʘʣʦʛʦ ʭʦʣʦʜʦʚʦʛʦ ʪʝʩʪʘ 

ʌʀʆ__________________________________ ʀʩʪʦʨʠʷ ʙʦʣʝʟʥʠ__N_______ 

ʇʦʢʘʟʘʪʝʣʠ ʊʢ ʥʘ ʧʨʝʜʧʣʝʯʴʝ (2 ʩʤ ʥʠʞʝ ʣʦʢʪʝʚʦʛʦ 

ʩʛʠʙʘ) 

ɼʘʪʘ_________ 

ʅʘʯʘʣʦ ʣʝʯʝʥʠʷ 

ɼʘʪʘ_________ 

ʂʦʥʝʮ ʣʝʯʝʥʠʷ  

ʈʘʟʥʦʩʪʴ ʊʢ ʥʘʯʘʣʦ-

ʢʦʥʝʮ ʣʝʯʝʥʠʷ 

ɼʦ ʦʭʣʘʞʜʝʥʠʷ ʊʢ 31,20ʉ 30,70ʉ 0ʉ 

30 ʩʝʢ ʦʭʣʘʞʜʝʥʠʷ ʪʘʶʱʠʤ ʣʴʜʦʤ ʭʭʭʭ ʭʭʭʭ ʭʭʭʭ 

ʊʢ ʩʨʘʟʫ ʧʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ, 0ʉ 16,20ʉ 18,70ʉ 0ʉ 

ʊʢ ʯʝʨʝʟ 30 ʩʝʢʫʥʜ, 0ʉ 20,20ʉ 21,70ʉ 0ʉ 

ʊʢ ʯʝʨʝʟ 60 ʩʝʢʫʥʜ, 0ʉ 24,60ʉ 25,60ʉ 0ʉ 

ʊʢ ʯʝʨʝʟ 90 ʩʝʢʫʥʜ ʠ ʪ.ʜ. ʜʦ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʊʢ,  26,20ʉ 28,70ʉ 0ʉ 

ʇʨʠʤʝʯʘʥʠʝ: ʊʢ ï ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʞʠ.  

 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʪʝʩʪʦʚ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʪʝʨʤʦʤʝʪʨʠʠ ʚ ʜʠʩʪʘʣʴʥʳʭ ʠ ʧʨʦʢʩʠʤʘʣʴʥʳʭ 

ʦʪʜʝʣʘʭ ʪʝʣʘ ʯʝʣʦʚʝʢʘ (ʣʦʙ, ʛʨʫʜʴ, ʢʠʩʪʴ, ʙʝʜʨʦ, ʛʦʣʝʥʴ, ʩʪʦʧʘ) ʢʦʞʥʳʤ ʵʣʝʢʪʨʦʪʝʨʤʦʤʝʪʨʦʤ ʚ ʢʘʙʠʥʝʪʝ ʩʦ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 19-210ʉ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ 40-60%). ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʧʨʦʪʦʢʦʣʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʢʦʞʥʦʡ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ (ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ). 

ʊʘʙʣʠʮʘ 3 - ʇʨʦʪʦʢʦʣ ʦʙʩʣʝʜʦʚʘʥʠʷ ʢʦʞʥʦʡ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ 

ʌʀʆ __________________________________________ ʀɹ_N__________ 
ʋʯʘʩʪʢʠ ʠʟʤʝʨʝʥʠʷ ʊʢ ʅʘʯʘʣʦ ʣʝʯʝʥʠʷ 

ɼʘʪʘ_______ 

ʇʦʩʣʝ ʣʝʯʝʥʠ ̫

ɼʘʪʘ________ 

ʈʘʟʥʦʩʪʴ 

ʃʦʙ, 0ʉ 33,8 32,6 1,2 

ɻʨʫʜʴ, 0ʉ 33,1 32,1 1,0 

ʊʳʣ ʢʠʩʪʠ, 0ʉ  29,8 31,3 1,5 

ɹʝʜʨʦ, 0ʉ  32,4 32,0 0,4 

ɻʦʣʝʥʴ, 0ʉ  31,8 31,6 0,2 

ʉʪʦʧʘ ʩʚʝʨʭʫ, 0ʉ  30,6 31,1 0,5 



 
47 

 
 

ɸʤʧʣʠʪʫʜʘ ʊʢ(ʤʘʢʩ. ï ʤʠʥ.),0ʉ 4,0 1,5 2,5 

 
ʉʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ (ʊʢ) ʫʢʘʟʳʚʘʝʪ ʥʘ 0ʉ ʫʤʝʥʴʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 

ʢ ʜʝʡʩʪʚʠʶ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʬʘʢʪʦʨʘ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʜʘʥʥʳʤ ʢʘʨʜʠʦʨʠʪʤʦʛʨʘʤʤ ʩ 

ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʃʦʪʦʩè (çDinamika Technologiesè ISO 9001:2000). ʂʦʤʧʣʝʢʩ 

ʧʦʟʚʦʣʷʝʪ ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʛʦ, ʬʨʘʢʪʘʣʴʥʦʛʦ, ʥʝʡʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʠʪʤʦʚ ʩʝʨʜʮʘ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʛʫʣʷʮʠʠ (ʠʥʜʝʢʩ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʠʥʜʝʢʩ ʥʘʧʨʷʞʸʥʥʦʩʪʠ), ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʟʤʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ, ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ 

ʦʨʛʘʥʠʟʤʘ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʦʮʝʥʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʜʦʨʦʚʴʷ ʧʘʮʠʝʥʪʘ (ʪʘʙʣ. 4).  

ʊʘʙʣʠʮʘ 4 - ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʠ ʫʨʦʚʥʷ ʘʜʘʧʪʘʮʠʠ ʧʦ ʜʘʥʥʳʤ 

ʢʘʨʜʠʦʨʠʪʤʦʛʨʘʤʤ ʫ ʙʦʣʴʥʳʭ ʩ ʉʈʂ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (n= 40), (%) ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ (n=40), (%)  

ʨ1-2 ɼʦ ʣʝʯʝʥʠʷ ʇʦʩʣʝ ʣʝʯʝʥʠʷ ɼʦ ʣʝʯʝʥʠʷ ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

ɺʝʛʝʪʘʪʠʚʥʘʷ ʨʝʛʫʣʷʮʠʷ (ʤʝʪʦʜ 

ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʠʪʤʦʚ ʩʝʨʜʮʘ), % 

 

24,1Ñ2,2 

 

57,3Ñ3,9** 

 

26,8Ñ3,6 

 

45,5Ñ3,1* 

 

<0,05 

ʅʝʡʨʦʛʫʤʦʨʘʣʴʥʘʷ ʨʝʛʫʣʷʮʠʷ (ʤʝʪʦʜ 

ʥʝʡʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ), % 

 

31,2Ñ2,8 

 

49,5Ñ2,5** 

 

29,8Ñ1,9 

 

37,4Ñ2,7 

 

<0,02 

ʇʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʤʝʪʦʜ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʙʠʦʨʠʪʤʦʚ ʤʦʟʛʘ), % 

 

31,0Ñ2,1 

 

49,1Ñ2,9** 

 

30,9Ñ2,3 

 

38,4Ñ1,9* 

 

<0,05 

ʋʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ (ʤʝʪʦʜ 

ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ), % 

24,5Ñ2,3 51,5Ñ2,7** 22,9Ñ2,4 34,1Ñ2,1* <0,01 

ʇʨʠʤʝʯʘʥʠʝ - *ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘʷ ʧʦʟʠʪʠʚʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʷ ʢ ʢʦʥʮʫ ʣʝʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʦ ʣʝʯʝʥʠʷ * - ʨ<0,05; **- ʨ<0,01%. 

 

ʇʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ. ʇʦ 

ʃ.ʍ. ɻʘʨʢʘʚʠ ʦʮʝʥʢʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ (ʅɸʈʆ) ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʧʨʦʮʝʥʪʥʦʤʫ 

ʩʦʜʝʨʞʘʥʠʶ ʣʠʤʬʦʮʠʪʦʚ ʚ ʣʝʡʢʦʬʦʨʤʫʣʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. ɺʳʜʝʣʝʥʳ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʢʨʠʪʝʨʠʠ 

ʨʘʟʣʠʯʥʳʭ ʧʦ ʤʦʱʥʦʩʪʠ ʨʝʘʢʮʠʡ ʅɸʈʆ: ʩʪʨʝʩʩ -<20, ʪʨʝʥʠʨʦʚʢʘ 20-27, ʩʧʦʢʦʡʥʘʷ ʘʢʪʠʚʘʮʠʷ 28-34, ʧʦʚʳʰʝʥʥʘʷ 

ʘʢʪʠʚʘʮʠʷ 34-40, ʧʝʨʝʘʢʪʠʚʘʮʠʠ >40. ɺ ʪʘʙʣʠʮʝ 5 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʜʠʥʘʤʠʢʠ ʪʠʧʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʙʦʣʴʥʳʭ ʩ ʉʈʂ, ʦʮʝʥʝʥʥʳʭ ʧʦ ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʣʠʤʬʦʮʠʪʦʚ ʚ 

ʣʝʡʢʦʬʦʨʤʫʣʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʩ ʉʈʂ ʚ ʛʨʫʧʧʘʭ, ʧʨʠʥʠʤʘʶʱʠʭ ʩʪʘʥʜʘʨʪʥʳʡ ʢʦʤʧʣʝʢʩ 

ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ʩ ʧʨʦʮʝʜʫʨʘʤʠ ʢʣʠʤʘʪʦʣʘʥʜʰʘʬʪʦʪʝʨʘʧʠʠ (ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ), ʠ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ, ʥʝ 

ʧʨʠʥʠʤʘʶʱʝʡ ʢʣʠʤʘʪʦʣʘʥʜʰʘʬʪʦʪʝʨʘʧʠʠ. 

ʊʘʙʣʠʮʘ 5 - ɼʠʥʘʤʠʢʘ ʪʠʧʦʚ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʫ ʙʦʣʴʥʳʭ ʩ ʉʈʂ 

 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʣʝʯʝʙʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʊʠʧ ʘʜʘʧʪʠʚʥʦʡ ʨʝʘʢʮʠʠ ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (n= 40) ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ (n=40) 

ʘʙʩ. (%) % ʫʣʫʯʰʝʥʠʷ ʘʙʩ. (%) % ʫʣʫʯʰʝʥʠʷ 

ʈʝʘʢʮʠʷ ʪʨʝʥʠʨʦʚʢʠ (ʈʊ) 5 (12,5) 

16 (40) 

68,8 6(15) 

10 (25) 

40 

ʈʝʘʢʮʠʷ ʩʧʦʢʦʡʥʦʡ ʘʢʪʠʚʘʮʠʠ (ʈʉɸ) 5 (12,5) 

14 (35) 

64,3 5 (28) 

10 (25) 

50 

ʈʝʘʢʮʠʷ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ (ʈʇɸ) 4 (10) 

8 (20) 

50 3 (7,5) 

4 (10) 

25 

ʈʝʘʢʮʠʷ ʧʝʨʝʘʢʪʠʚʘʮʠʠ (ʈʇʝɸ) 12 (30) 

1 (2,5) 

-91,7 12 (30) 

7 (17,5) 

-41,7 

ʉʪʨʝʩʩ 14 (35) 

1(2,5)* 

-92,8 14 (35) 

9 (22,5) 

-35,7 

ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠʤʝʨʝ (ʪʘʙʣ. 5) ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ (ʩ ʢʣʠʤʘʪʦʣʘʥʜʰʘʬʪʦʪʝʨʘʧʠʝʡ) ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʝʨʝʩʪʨʦʡʢʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʅɸʈʆ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʝ ʧʦʚʳʰʝʥʠʝ ʨʝʘʢʮʠʡ ʪʨʝʥʠʨʦʚʢʠ, 

ʩʧʦʢʦʡʥʦʡ ʠ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ (ʚ ʢʦʪʦʨʦʡ ʧʦʟʠʪʠʚʥʳʝ ʩʜʚʠʛʠ ʙʳʣʠ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʥʳʤʠ). 

ɼʠʘʛʥʦʩʪʠʢʘ ʩʪʝʧʝʥʠ ʤʝʪʝʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʤʥʝʟʘ ʠ ʜʘʥʥʳʭ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʙʦʣʴʥʳʭ. ʃʝʛʢʘʷ ʩʪʝʧʝʥʴ ʄʏ (ʄ1) ʧʨʦʷʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʫʙʲʝʢʪʠʚʥʳʤ ʥʝʜʦʤʦʛʘʥʠʝʤ, ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʞʘʣʦʙʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʨʠ ʩʨʝʜʥʝʡ 

ʩʪʝʧʝʥʠ ʄʏ (ʄ2) ʦʪʤʝʯʘʶʪʩʷ ʦʪʯʝʪʣʠʚʳʝ ʦʙʲʝʢʪʠʚʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʩʜʚʠʛʠ: ʧʦʚʳʰʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʀʥʜʝʢʩʘ ʂʝʨʜʝ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʘʢʮʠʡ ʩʪʨʝʩʩʘ ʠ ʨʝʘʢʮʠʡ 

ʧʝʨʝʘʢʪʠʚʘʮʠʠ (ʧʦ ʃ.ʍ. ɻʘʨʢʘʚʠ), ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ (ʧʦ ʜʘʥʥʳʤ ʠ ʫʨʦʚʥʷ 

ʘʜʘʧʪʘʮʠʠ ʧʦ ʜʘʥʥʳʤ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʃʦʪʦʩè (çDinamika Technologiesè ISO 9001:2000), 



 
48 

 
 

ʫʭʫʜʰʝʥʠʷ ʩʘʤʦʯʫʚʩʪʚʠʷ ʠ ʜʨʫʛʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʩʠʥʭʨʦʥʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ 

(ʥʘʢʘʥʫʥʝ, ʚ ʜʝʥʴ ʠʣʠ ʧʦʩʣʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ). ʇʨʠ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ ʄʏ (ʄ3) ʥʘʙʣʶʜʘʶʪʩʷ 

ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʘʜʘʧʪʘʮʠʠ, ʩʚʷʟʴ ʦʙʦʩʪʨʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʨʘʟʚʠʪʠʷ ʛʠʧʝʨʪʦʥʠʯʝʩʢʠʭ ʠ 

ʮʝʨʝʙʨʘʣʴʥʳʭ ʢʨʠʟʦʚ ʩʠʥʭʨʦʥʥʦ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ɹʦʣʴʥʳʝ ʩ ʧʦʚʳʰʝʥʥʦʡ 
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SUMMARY  

METHODS (EXPERIENCE) OF METEOROPATHY  STUDYING AND DIAGNOSTICS OF METEOSENSITIVITY WITH THE 

PATIENTS SUFFERING FROM IIRITABLE BOWEL SYNDROME AND WORKING IN ADVERSE ECOLOGICAL CONDITIONS AT 

RECOVERY TREATMENT IN THE LOW -MOUNTAIN RESORT  
Prosolchenko A.V., Khapayeva F.M., Povolotskaya N.P., Eseneeva A.S., Gaydamaca I.I., Tekeeva F.I.; FSBI PSSRIRS FMBA of Russia, Pyatigorsk; 

FSBEI HE KSMU of the Russian Ministry of Health, Krasnodar 
The authors present some assessment techniques of meteoropathy and the level of meteorosensitivity with patients suffering from irritable bowel 
syndrome in the course of resort therapy in a low-mountain health resort. It has been shown that the research of features of meteoropathies and 

meteosensitivity at irritable bowel syndrome allows to characterize the meteoropathy pecularities more fully at weathers of various type, to track the 

dynamics of adaptive reactions, to develop prophylaxis methods of meteopathic reactions and the correction of climatic adaptation with patients having 
a high degree of meteosensitivity. 
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ʍʨʦʥʠʯʝʩʢʘʷ ʚʝʥʦʟʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ (ʍɺʅ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʄʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʣʠʪʝʣʴʥʦʝ ʭʨʦʥʠʯʝʩʢʦʝ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʝʛʦ ʪʝʯʝʥʠʝ, ʥʘʣʠʯʠʝ ʪʷʞʝʣʳʭ ʩʫʙʲʝʢʪʠʚʥʳʭ ʠ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʦʩʣʦʞʥʝʥʠʡ, 

ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ ʪʨʦʬʠʯʝʩʢʠʭ ʷʟʚ, ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʍɺʅ [1]. ɺ ʦʩʥʦʚʝ ʧʘʪʦʛʝʥʝʟʘ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʞʠʪ ʢʘʩʢʘʜ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʪʢʘʥʝʚʦʤ ʠ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʷʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʠʩʭʦʜʷʪ ʣʦʢʘʣʴʥʳʝ ʠ ʩʠʩʪʝʤʥʳʝ ʩʜʚʠʛʠ, ʬʦʨʤʠʨʫʶʱʠʝ 

ʩʠʥʜʨʦʤ ʛʠʧʝʨʚʷʟʢʦʩʪʠ ʢʨʦʚʠ, ʥʘʨʫʰʘʝʪʩʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʝʛʦ ʦʩʣʦʞʥʝʥʠʡ [3].  

ʉʦʚʨʝʤʝʥʥʦʝ ʣʝʯʝʥʠʝ ʍɺʅ ʦʩʥʦʚʘʥʦ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʪʝʨʘʧʠʠ, 

ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʦʥʫʩʘ ʚʝʥʦʟʥʳʭ ʩʦʩʫʜʦʚ, ʫʣʫʯʰʝʥʠʝ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʜʨʝʥʘʞʘ, 

ʢʦʨʨʝʢʮʠʶ ʛʝʤʦʨʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʧʦʜʘʚʣʝʥʠʝ ʘʜʛʝʟʠʠ ʠ ʘʢʪʠʚʘʮʠʠ ʣʝʡʢʦʮʠʪʦʚ ʩ ʙʣʦʢʘʜʦʡ ʤʝʜʠʘʪʦʨʦʚ 

ʚʦʩʧʘʣʝʥʠʷ, ʰʠʨʦʢʦʤ, ʭʦʪʷ ʠ ʥʝ ʚʩʝʛʜʘ ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ 

ʩʢʣʝʨʦʪʝʨʘʧʠʠ [4]. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ 

ʢʦʨʨʝʢʮʠʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʧʨʠ ʍɺʅ, ʭʦʪʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʠʩʣʠʧʠʜʝʤʠʠ ʠ ʘʢʪʠʚʘʮʠʷ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʚʦʮʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʪʨʦʬʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʘ 

ʥʘʨʫʰʝʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʛʣʶʢʦʟʳ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʠʩʪʝʤʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠʟʤʝʥʝʥʠʡ ʨʝʘʢʮʠʡ ʧʦʣʫʯʝʥʠʷ ʠ 

ʫʪʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ ʠ ʧʦʢʘʟʘʪʝʣʝʤ ʫʨʦʚʥʷ çʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʠè ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʛʦʨʤʦʥʘʣʴʥʦʡ 

ʧʨʠʨʦʜʳ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʝʪʘʙʦʣʠʟʤ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ 

ʟʥʘʯʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʩʘʥʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚʢʣʶʯʘʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʥʝʨʛʠʝʡ. 

ɺ ʵʪʦʤ ʧʣʘʥʝ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʝʪʦʜʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʢʦʪʦʨʳʝ ʥʘ ʦʩʥʦʚʝ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʢʪʠʚʠʟʠʨʫʶʪ ʨʝʟʝʨʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʘʥʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʦʧʪʠʤʠʟʠʨʫʶʪ ʛʦʨʤʦʥʘʣʴʥʫʶ ʨʝʛʫʣʷʮʠʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ [5]. ʊʘʢʠʤ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʣʝʯʝʥʠʠ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʩʦʙʦ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚʥʫʪʨʴ ʠ ʚ ʚʠʜʝ ʚʘʥʥ, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ, ʥʘʨʫʰʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪʥʦʰʝʥʠʝ ʢ ʧʘʪʦʛʝʥʝʟʫ 

ʭʨʦʥʠʯʝʩʢʦʡ ʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʧʠʪʴʝʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʘʥʥ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʍɺʅ ʠ ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ 

ʙʘʣʴʥʝʦʬʘʢʪʦʨʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʢʦʪʦʨʳʭ ʧʨʠ ʵʪʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʠʪʴʝʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʘʥʥ ʤʠʥʝʨʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʍɺʅ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʅʘʩʪʦʷʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 105 ʙʦʣʴʥʳʭ ʩ ʥʘʯʘʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʤʝʪʦʜʦʤ ʨʘʥʜʦʤʠʟʘʮʠʠ ʥʘ 3 ʛʨʫʧʧʳ. 1-ʷ ʛʨʫʧʧʘ 

ʙʦʣʴʥʳʭ (ʢʦʥʪʨʦʣʴʥʘʷ, n=35) ʧʦʣʫʯʘʣʘ ʦʙʱʝʧʨʠʥʷʪʫʶ ʢʦʤʧʣʝʢʩʥʫʶ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʦʥʫʩʘ ʚʝʥʦʟʥʦʡ ʩʪʝʥʢʠ, ʫʣʫʯʰʝʥʠʝ ʣʠʤʬʘʪʠʯʝʩʢʦʛʦ ʜʨʝʥʘʞʘ, ʢʦʨʨʝʢʮʠʶ 

ʛʝʤʦʨʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʧʦʜʘʚʣʝʥʠʝ ʘʜʛʝʟʠʠ ʠ ʘʢʪʠʚʘʮʠʠ ʣʝʡʢʦʮʠʪʦʚ ʩ ʙʣʦʢʘʜʦʡ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ, 

ʧʨʠʤʝʥʝʥʠʝ ʪʦʧʠʯʝʩʢʠʭ ʤʘʟʝʚʳʭ ʠʣʠ ʛʝʣʠʝʚʳʭ ʬʣʝʙʦʪʦʥʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʘʜʝʢʚʘʪʥʫʶ ʢʦʤʧʨʝʩʩʠʦʥʥʫʶ 

ʪʝʨʘʧʠʶ, ʣʝʯʝʙʥʫʶ ʛʠʤʥʘʩʪʠʢʫ. 2-ʷ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ (n=35) ʧʦʣʫʯʘʣʘ ʥʘʨʷʜʫ ʩ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʦʤʧʣʝʢʩʥʦʡ 

ʪʝʨʘʧʠʝʡ, ʢʘʢ ʵʪʦ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ 1-ʡ ʛʨʫʧʧʝ, ʚʥʫʪʨʝʥʥʠʡ ʧʨʠʝʤ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ (ʄɺ) çʉʝʨʥʦʚʦʜʩʢʘʷè. 3-ʷ 

ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ (n=35) ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʝʡ ʧʦʣʫʯʘʣʠ ʚʘʥʥʳ ʩ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʦʡ 

çʉʝʨʥʘʷè, ʩʦʜʝʨʞʘʱʝʡ ʩʝʨʦʚʦʜʦʨʦʜ. ʄʠʥʝʨʘʣʴʥʳʝ ʚʘʥʥʳ ʥʘʟʥʘʯʘʣʠʩʴ ʯʝʨʝʟ ʜʝʥʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 10-12 ʧʨʦʮʝʜʫʨ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʥʥ 38-400ʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 15-20 ʤʠʥʫʪ. 

ɼʣʷ ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ ʩʪʘʪʫʩʘ ʙʦʣʴʥʳʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʠʟʤʝʨʷʣʘʩʴ ʤʘʩʩʘ ʪʝʣʘ ʠ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ɸɼ), ʧʨʦʚʦʜʠʣʘʩʴ ʘʧʧʘʨʘʪʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʢʦʘʛʫʣʦʛʨʘʤʤʘ, ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʣʦʩʴ ʩʘʤʦʯʫʚʩʪʚʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ 

ʤʝʪʦʜʠʢʝ ʉɸʅ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʫ ʥʠʭ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ. ɺ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʣʠʧʠʜʦʚ, ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ), ʛʣʶʢʦʟʫ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʩʝʢʨʝʮʠʠ ʠʥʩʫʣʠʥʘ ʠ ʢʦʨʪʠʟʦʣʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Statistica (ver. 6.0). 



 
50 

 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʭʨʦʥʠʯʝʩʢʦʡ ʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʙʦʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʚʳʨʘʞʝʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʠ ʦʮʝʥʠʚʘʣʘʩʴ 

ʥʘʤʠ ʧʦ ʥʘʣʠʯʠʶ ʠ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʠ ʩʠʥʜʨʦʤʦʚ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ 

ʦʧʠʩʳʚʘʶʪ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʩʠʤʧʪʦʤʦʤ ʙʳʣʦ ʚʘʨʠʢʦʟʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚʝʥ, ʢʦʪʦʨʦʝ ʚʩʪʨʝʯʘʣʦʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʢʘʞʜʦʛʦ ʙʦʣʴʥʦʛʦ. ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʙʦʣʴʥʳʝ ʞʘʣʦʚʘʣʠʩʴ ʥʘ ʯʫʚʩʪʚʦ ʪʷʞʝʩʪʠ ʠ ʨʘʩʧʠʨʘʥʠʷ ʥʦʛ 

(90 ʠʟ 105) ʠ ʩʫʜʦʨʦʛʠ ʚ ʠʢʨʦʥʦʞʥʳʭ ʤʳʰʮʘʭ (ʫ 74% ʧʘʮʠʝʥʪʦʚ), ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ ʧʦʣʦʚʠʥʳ ʙʦʣʴʥʳʭ 

ʦʪʤʝʯʘʣʩʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʨʝʞʝ ʚʳʷʚʣʷʣʠʩʴ ʧʨʠʟʥʘʢʠ 

ʘʪʨʦʬʠʠ ʤʳʰʮ, ʧʣʦʭʦʝ ʟʘʞʠʚʣʝʥʠʝ ʮʘʨʘʧʠʥ, ʨʘʩʯʝʩʦʚ ʠ ʨʘʥ (ʪʦʣʴʢʦ ʫ 15 ʧʘʮʠʝʥʪʦʚ). ʇʦʩʣʝʜʥʠʡ ʬʘʢʪ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘʤʠ ʚ ʵʪʫ ʛʨʫʧʧʫ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʙʦʣʴʥʳʝ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʚʝʥʦʟʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʙʝʟ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʭ 

ʪʨʦʬʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʷʭ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʥʳʝ ʠʤʝʶʪ ʣʠʰʥʶʶ ʤʘʩʩʫ ʪʝʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʦʠʤʠ ʟʜʦʨʦʚʳʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ 

ʚ ʩʨʝʜʥʝʤ ʥʘ 8-10 ʢʛ. ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʙʳʣʦ ʧʦʚʳʰʝʥʥʳʤ ï ʭʦʪʷ ʠ ʥʝ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ (ʥʘ 8-12%). ʇʨʠ 

ʩʪʘʙʠʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʣʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʣʝʥʠ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʙʳʣʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 2-30ʉ. ɹʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʩʢʦʨʦʩʪʴ ʢʨʦʚʦʪʦʢʘ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ 

ʚ 1,5-2 ʨʘʟʘ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʋ ʙʦʣʴʥʳʭ ʍɺʅ ʙʳʣ ʩʥʠʞʝʥ ʨʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʜʝʢʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʚʝʣʠʯʠʥʫ ʧʫʣʴʩʦʚʦʛʦ ʢʨʦʚʝʥʘʧʦʣʥʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ɺ/ɸ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ 

ʩʦʦʪʥʦʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʠ ʚʝʥʦʟʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʠ ʚʝʣʠʯʠʥʘ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʩʦʩʫʜʠʩʪʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

(ʇʉʉ). 

ʇʨʠ ʍɺʅ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʣʘʩʴ ʚʷʟʢʦʩʪʴ ʢʨʦʚʠ - ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʠʙʨʠʥʦʛʝʥʘ ʚ ʢʨʦʚʠ ʥʘ 29% 

ʧʨʝʚʳʰʘʣʘ ʥʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʥʠʞʝ ʥʘ 16%. ʋʤʝʥʴʰʘʣʦʩʴ 

ʚʨʝʤʷ ʨʝʢʘʣʴʮʠʬʠʢʘʮʠʠ ʧʣʘʟʤʳ ʠ ʚʦʟʨʦʩʣʘ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʧʣʘʟʤʳ ʢ ʛʝʧʘʨʠʥʫ. 

ɺʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʫ ʙʦʣʴʥʳʭ ʍɺʅ ʚ ʩʠʩʪʝʤʝ ʛʦʨʤʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʦʙʤʝʥʘ 

ʚʝʱʝʩʪʚ. ʊʘʢ, ʫ ʥʠʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʛʣʠʢʝʤʠʷ (ʥʘ 11-20%), ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʣʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʚ ʢʨʦʚʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʤ ʩʥʠʞʝʥʠʠ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ ʢʨʦʚʠ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʪʝʨʦʛʝʥʥʦʩʪʠ ʫ ʙʦʣʴʥʳʭ.  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʪʤʝʯʘʣʦʩʴ ʨʝʟʢʦʝ ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʦʢʩʠʜʘʮʠʠ ʣʠʧʠʜʦʚ (ʇʆʃ) ï ʫʨʦʚʝʥʴ 

ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʚ ʢʨʦʚʠ ʧʨʝʚʳʰʘʣ ʥʦʨʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ 29-54%. ʅʘʢʦʥʝʮ, ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠʟʤʝʥʷʣʘʩʴ ʩʝʢʨʝʮʠʷ ʠʥʩʫʣʠʥʘ ʠ ʢʦʨʪʠʟʦʣʘ ï ʦʩʥʦʚʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʋ ʙʦʣʴʥʳʭ 

ʭʨʦʥʠʯʝʩʢʦʡ ʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʧʦʚʳʰʘʣʘʩʴ ʙʘʟʘʣʴʥʦʡ ʩʝʢʨʝʮʠʠ ʢʘʢ ʠʥʩʫʣʠʥʘ (ʚ ʩʨʝʜʥʝʤ ʥʘ ʪʨʝʪʴ), ʪʘʢ 

ʠ ʢʦʨʪʠʟʦʣʘ (ʥʘ 54%). ʊʘʢʦʡ ʪʠʧ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʪʫʘʮʠʠ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʢʦʛʜʘ ʢʘʪʘʙʦʣʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʧʨʦʜʫʢʮʠʠ ʩʘʤʦʛʦ ʤʦʱʥʦʛʦ ʘʥʘʙʦʣʠʯʝʩʢʦʛʦ ʛʦʨʤʦʥʘ ï ʠʥʩʫʣʠʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʍɺʅ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʝʨʴʝʟʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ 

ʠ ʥʘʨʫʰʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʚ ʚʝʥʘʭ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʷʟʢʦʩʪʠ ʢʨʦʚʠ, 

ʚʳʨʘʞʝʥʥʦʡ ʜʠʩʣʠʧʠʜʝʤʠʝʡ, ʥʦ ʠ ʩʝʢʨʝʮʠʠ ʛʦʨʤʦʥʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʪʤʝʯʘʣʘʩʴ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʣʠʯʥʳʭ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʜʥʘʢʦ, ʠʭ ʚʳʨʘʞʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʣʝʯʝʙʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ. ʊʘʢ, ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʠʩʴ ʪʦʣʴʢʦ ʪʝʥʜʝʥʮʠʠ ʚ ʩʥʠʞʝʥʠʠ ʯʘʩʪʦʪʳ ʦʩʥʦʚʥʳʭ 

ʩʠʤʧʪʦʤʦʚ ʍɺʅ, ʪʦʛʜʘ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʢʣʶʯʝʥʠʝ ʚ ʩʪʘʥʜʘʨʪʥʳʡ ʣʝʯʝʙʥʳʡ ʢʦʤʧʣʝʢʩ ʧʠʪʴʝʚʦʡ ʤʠʥʝʨʘʣʴʥʦʡ 

ʚʦʜʳ çʉʝʨʥʦʚʦʜʩʢʘʷè ʠ ʩʝʨʦʚʦʜʦʨʦʜʥʳʭ ʚʘʥʥ ʩ ʚʦʜʦʡ çʉʝʨʥʘʷè ʵʪʠ ʪʝʥʜʝʥʮʠʠ ʧʨʝʚʨʘʱʘʣʦ ʚ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

(ʪʘʙʣ. 1). ʊʘʢ ʚʦ 2-ʡ ʠ 3-ʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʦʪʤʝʯʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʙʦʣʴʥʳʭ 

ʩ ʥʘʣʠʯʠʝʤ ʦʩʥʦʚʥʳʭ ʩʠʤʧʪʦʤʦʚ ʍɺʅ ʥʘ 25-35%. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʚ ʠʟʤʝʥʝʥʠʠ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʙʦʣʴʥʳʭ ʧʨʠ ʚʥʫʪʨʝʥʥʝʤ ʧʨʠʤʝʥʝʥʠʠ ʚʦʜʳ çʉʝʨʥʦʚʦʜʩʢʘʷè ʠ ʩʝʨʦʚʦʜʦʨʦʜʥʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʘʥʥ ʤʳ ʥʝ ʚʳʷʚʠʣʠ. ʄʦʞʥʦ ʪʦʣʴʢʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʙʦʣʠ ʚ ʛʦʣʝʥʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʨʠ ʭʦʜʴʙʝ, ʘ ʚʦ ʚʪʦʨʦʤ ï ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʵʪʠ ʬʘʢʪʳ ʢʦʩʚʝʥʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʠ ʙʘʣʴʥʝʦʪʝʨʘʧʠʠ ʭʘʨʘʢʪʝʨʥʘ ʥʝʩʧʝʮʠʬʠʯʥʦʩʪʴ ʚ ʤʝʭʘʥʠʟʤʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʘʷ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʨʷʜʘ ʧʦʢʘʟʘʪʝʣʝʡ (ʪʘʙʣ. 2). ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʤʝʪʠʤ ʨʝʛʨʝʩʩ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʥʠʟʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 30%, ʭʦʪʷ ʚ ʮʝʣʦʤ ʧʩʠʭʦ-ʩʦʤʘʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʳʭ 

ʠʟʤʝʥʠʣʘʩʴ ʥʝ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ. ʀʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʍɺʅ, ʜʦʩʪʦʚʝʨʥʘʷ ʜʠʥʘʤʠʢʘ 

ʚ ʩʪʦʨʦʥʫ ʥʦʨʤʘʣʠʟʘʮʠʠ ʦʪʤʝʯʝʥʘ ʪʦʣʴʢʦ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ɺ/ɸ ʨʝʦʛʨʘʤʤʳ ʛʦʣʝʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ 

ʩʦʦʪʥʦʰʝʥʠʝ ʚʝʥʦʟʥʦʛʦ ʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʛʦʣʝʥʠ, ʢʦʪʦʨʘʷ ʚʦʟʨʦʩʣʘ ʥʘ 0,50ʉ. 

ʊʘʙʣʠʮʘ 1 - ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʧʦ 

ʜʠʥʘʤʠʢʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʠ ʩʠʥʜʨʦʤʦʚ) 



 
51 

 
 

ʉʠʤʧʪʦʤʳ ʠ ʩʠʥʜʨʦʤʳ 
ɻʨʫʧʧʘ 1  ɻʨʫʧʧʘ 2  ɻʨʫʧʧʘ 3  

ɼʦ  ʇʦʩʣʝ ɼʦ  ʇʦʩʣʝ ɼʦ  ʇʦʩʣʝ 

ʏʫʚʩʪʚʦ ʪʷʞʝʩʪʠ ʠ ʨʘʩʧʠʨʘʥʠʷ ʥʦʛ 28 25 30 20* 30 21* 

ʉʫʜʦʨʦʛʠ ʚ ʠʢʨʦʥʦʞʥʳʭ ʤʳʰʮʘʭ 26 20 27 16* 28 17* 

ɹʦʣʴ ʚ ʛʦʣʝʥʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠ ʥʦʯʴʶ 17 14 18 14 17 10* 

ɹʦʣʠ ʚ ʛʦʣʝʥʠ ʧʨʠ ʭʦʜʴʙʝ 10 9 12 3* 13 6 

ʆʪʝʢʠ ʥʦʛ 10 8 10 6 11 5 

ʆʱʫʱʝʥʠʝ ʞʘʨʘ ʚ ʥʦʛʘʭ 9 7 8 6 9 4 

ɾʞʝʥʠʝ ʠ ʥʝʧʨʠʷʪʥʳʝ ʦʱʫʱʝʥʠʷ ʧʨʠ 

ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʠ ʥʦʛ ʩ ʦʜʝʞʜʦʡ ʠʣʠ 
ʧʦʩʪʝʣʴʥʳʤ ʙʝʣʴʝʤ 

8 5 8 4 7 3 

ʀʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ 

(ʙʣʝʜʥʦʩʪʴ, ʮʠʘʥʦʟ) 

6 5 7 5 7 6 

ʇʦʪʝʨʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʦʥʝʤʝʥʠʝ 5 3 6 3 6 2 

ɸʪʨʦʬʠʷ ʤʳʰʮ 3 3 5 3 4 2 

ʋʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʩʠʤʧʪʦʤʦʚ ʫ ʦʜʥʦʛʦ 

ʙʦʣʴʥʦʛʦ 1,1°0,17 1,7°0,201 1,8°0,221 

ʇʨʠʤʝʯʘʥʠʝ: ʟʚʝʟʜʦʯʢʦʡ ʦʪʤʝʯʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʜʠʥʘʤʠʢʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʠʤʧʪʦʤʘ ʠʣʠ ʩʠʥʜʨʦʤʘ 

ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ; ʥʘʜʩʪʨʦʯʥʳʝ ʠʥʜʝʢʩʳ (ʮʠʬʨʳ) ʧʦʢʘʟʳʚʘʶʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ  

ʦʪʣʠʯʠʷ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʦʡ ʙʦʣʴʥʳʭ.  

 

ɼʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʨʦʚʦʦʙʝʩʧʝʯʝʥʠʝ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʩʦʩʪʦʷʥʠʝ ʩʚʝʨʪʳʚʘʶʱʝʡ 

ʩʠʩʪʝʤʳ ʢʨʦʚʠ, ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʤʘʩʩʫ ʪʝʣʘ, ʦʢʨʫʞʥʦʩʪʴ ʛʦʣʝʥʠ (ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʝʢʘ) ʠʟʤʝʥʠʣʠʩʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʭʦʪʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʠʥʘʤʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʘ ʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʥʜʝʥʮʠʷʭ. ʇʘʨʘʤʝʪʨʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʠʭ ʛʦʨʤʦʥʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠʟʤʝʥʠʣʠʩʴ ʫ ʙʦʣʴʥʳʭ ʍɺʅ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʪʘʢʞʝ ʥʝ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʦ. ʅʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʘʩʴ ʩʝʢʨʝʮʠʷ ʠʥʩʫʣʠʥʘ (ʥʘ 7%) ʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ï 

ʢʦʨʪʠʟʦʣʘ (ʥʘ 16%). ʋʤʝʥʴʰʠʣʠʩʴ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʘʷ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʪʝʨʘʧʠʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʤʝʩʪʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʍɺʅ ʠ ʟʘ ʩʯʝʪ ʠʭ ʫʤʝʥʴʰʝʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ, ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ) ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʝʩʩ-

ʠʥʠʮʠʠʨʫʶʱʠʭ ʨʝʘʢʮʠʡ ʩʥʠʞʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʠʥʩʫʣʠʥʘ ʥʝ ʩʤʦʛʣʦ ʦʙʝʩʧʝʯʠʪʴ 

ʟʥʘʯʠʤʦʝ ʫʤʝʥʴʰʝʥʠʝ ʝʛʦ ʘʪʝʨʦʛʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʅʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʘʤʠ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ 

ʍɺʅ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʠʤʝʥʝʥ ʢʫʨʩ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʠʝʤʘ ʄɺ çʉʝʨʥʦʚʦʜʩʢʘʷè. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʤʝʪʥʦ 

ʫʤʝʥʴʰʘʣʠʩʴ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ (ʥʘ 24%), ʥʘ 0,7 ʛʨʘʜʫʩʦʚ ʧʦʚʳʰʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʣʝʥʠ. ɺʝʩʴʤʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʠʩʴ ʚ ʩʪʦʨʦʥʫ ʥʦʨʤʘʣʠʟʘʮʠʠ ʫ ʙʦʣʴʥʳʭ ʵʪʦʡ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʠ ʨʝʦʚʘʟʦʛʨʦʘʤʤʳ ʠ 

ʢʦʘʛʫʣʦʛʨʘʤʤʳ. ʊʘʢ, ʢʦʵʬʬʠʮʠʝʥʪʳ ɺ/ɸ ʠ ʘ/ʊ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦ ʩʦʦʪʥʦʰʝʥʠʠ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʠ ʚʝʥʦʟʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʠ ʦ ʚʝʣʠʯʠʥʝ ʇʉʉ, ʜʦʩʪʦʚʝʨʥʦ ʫʤʝʥʴʰʠʣʠʩʴ ʥʘ 9 ʠ 18%.  

ʅʘ ʯʝʪʚʝʨʪʴ ʚʦʟʨʦʩʣʘ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʨʦʚʠ ʠ ʧʦʯʪʠ ʥʘ 10 ʩʝʢʫʥʜ ʚʳʨʦʩʣʦ ʚʨʝʤʷ 

ʨʝʢʘʣʴʮʠʬʠʢʘʮʠʠ ʧʣʘʟʤʳ. ʕʪʠ ʜʘʥʥʳʝ ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʥʷʪʘʷ ʚʥʫʪʨʴ ʄɺ ʤʦʞʝʪ 

ʦʢʘʟʳʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʩʥʦʚʥʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʍɺʅ, 

ʧʨʦʚʦʮʠʨʫʶʱʠʭ ʥʘʨʫʰʝʥʠʝ ʢʘʯʝʩʪʚʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ.  

 

ʊʘʙʣʠʮʘ 2 - ɼʠʥʘʤʠʢʘ ʢʣʠʥʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʨʝʦʚʘʟʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ  

ʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʘʛʫʣʦʛʨʘʤʤʳ ʫ ʙʦʣʴʥʳʭ ʍɺʅ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ  

ʇʦʢʘʟʘʪʝʣʠ ɼʦ ʣʝʯʝʥʠʷ 
ʇʦʩʣʝ ʣʝʯʝʥʠʷ 

ɻʨʫʧʧʘ 1 ɻʨʫʧʧʘ 2 ɻʨʫʧʧʘ 3 

ɸɼ ʩʠʩʪʦʣʠʯʝʩʢʦʝ 140°0,66 136°1,55 132°1,16 128°1,12* 

ɸɼ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ 93°0,49 90°1,04 86°0,89 85°0,81 

ʉɸʅ, ʙʘʣʣʳ 4,08°0,05 4,40°0,17 4,50°0,19 4,62°0,20 

ɹʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, ʙʘʣʣʳ 1,42°0,04 0,98°0,10* 1,15°0,12* 0,79°0,09*#& 

ʊʝʤʧʝʨʘʪʫʨʘ ʛʦʣʝʥʠ, ʉ0. 30,6°0,02 31,2°0,03* 31,4°0,04* 31,9°0,05*#& 

ʆʢʨʫʞʥʦʩʪʴ ʥʠʞʥʝʡ ʪʨʝʪʠ ʛʦʣʝʥʠ, 

ʩʤ 
28,0°0,19 26,7°0,31* 26,0°0,24* 24,7°0,21*#& 

ʂʦʞʥʳʡ ʢʨʦʚʦʪʦʢ, ʤʣ/ʤʠʥ ʥʘ 100 ʛ 

ʪʢʘʥʠ 1,70°0,04 1,84°0,10 1,89°0,12 1,95°0,13* 

ʀʥʩʫʣʠʥ, ʤʢɽ/ʤʣ 18,7°0,09 18,2°0,21 14,5°0,16*# 16,8°0,19*#& 

ʂʦʨʪʠʟʦʣ, ʥʤʦʣʴ/ʣ 450°4,92 315°14,0* 479°20,4# 488°21,5*# 

ɻʣʠʢʝʤʠʷ, ʤʤʦʣʴ/ʣ 5,32°0,04 4,99°0,11* 4,62°0,10*# 4,85°0,12* 



 
52 

 
 

ʀʥʜʝʢʩ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

(ʅʆʄɸ) 
4,42°0,03 4,04°0,12* 2,98°0,09*# 3,62°0,10*& 

ʄʘʣʦʥʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ, ʤʤʦʣʴ/ʣ 8,92°0,16 7,08°0,24* 6,05°0,20*# 6,35°0,22* 

ʂʘʪʘʣʘʟʘ, ʤʤʦʣʴ ʅ2ʆ2/ʤʠʥ*ʛHb 11,8Ñ0,28 12,6Ñ0,30* 14,2Ñ0,38*# 13,9Ñ0,36*# 

ʊʨʠʛʣʠʮʝʨʠʜʳ, ʤʤʦʣʴ/ʣ 2,32°0,04 1,98°0,18 1,90°0,16 2,07°0,21 

ʍʦʣʝʩʪʝʨʠʥ, ʤʤʦʣʴ/ʣ 6,02°0,06 6,12°0,16 6,03°0,15 5,84°0,13 

ʃʇɺʇ, ʤʤʦʣʴ/ʣ 1,18°0,03 1,22°0,10 1,28°0,12 1,30°0,14 

ʂʦʵʬʬʠʮʠʝʥʪ  

ʘʪʝʨʦʛʝʥʥʦʩʪʠ 
4,10°0,05 4,02°0,18 3,71°0,16* 3,49°0,14*# 

ʇʘʨʘʤʝʪʨʳ 

ʨʝʦʚʘʟʦʛʨʘʤʤʳ ʛʦʣʝʥʠ 

ʈʀ 0,66°0,03 0,71°0,12 0,74°0,15 0,87°0,17 

ɺ/ɸ, % 58,0°0,17 54,9°0,36* 48,4°0,29*# 49,5°0,31*# 

ʘ/ʊ, % 15,7°0,09 14,8°0,14* 14,1°0,13* 14,6°0,15* 

ʂ
ʦ
ʘ
ʛ
ʫ
ʣ
ʦ
ʛ
ʨ
ʘ
ʤ

ʤ
ʘ 

ʌʠʙʨʠʥʦʛʝʥ, ʛ/ʣ 4,52°0,02 4,33°0,10 4,15°0,09* 4,20°0,10* 

ʌʠʙʨʠʥʦʣʠʪʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʤʠʥ 
170°1,07 188°5,8 208°7,5*# 214°7,8*# 

ʊʦʣʝʨʘʥʪʥʦʩʪʴ ʧʣʘʟʤʳ ʢ 

ʛʝʧʘʨʠʥʫ, ʩʝʢ. 
814°5,3 784°13,3* 709°12,4*# 731°14,1*# 

ʇʨʠʤʝʯʘʥʠʝ: ʥʘʜʩʪʨʦʯʥʳʝ ʠʥʜʝʢʩʳ ʧʦʢʘʟʳʚʘʶʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ * - ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ 

ʟʥʘʯʝʥʠʝʤ (ʜʦ ʣʝʯʝʥʠʷ), # - ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 1 (ʢʦʥʪʨʦʣʝʤ); &- ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ 2 (ʧʠʪʴʝʚʘʷ ʤʠʥʝʨʘʣʴʥʘʷ ʚʦʜʘ). 

 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʠʩʪʝʤʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ (ʤʘʩʩʘ ʪʝʣʘ, ʧʦʚʳʰʝʥʥʦʝ ɸɼ, ʧʩʠʭʦ-ʩʦʤʘʪʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʚ) ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʪʘʢʞʝ ʢʘʢ ʠ ʧʘʨʘʤʝʪʨʳ, ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʍɺʅ ï ʩʢʦʨʦʩʪʴ 

ʢʦʞʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʠ ʦʢʨʫʞʥʦʩʪʴ ʛʦʣʝʥʠ (ʦʪʝʢ). ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ 

ʜʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʬʘʢʪʘ. ɺʦ-ʧʝʨʚʳʭ, ʠʤʝʣʘ ʤʝʩʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ 

ʫʣʫʯʰʝʥʠʷ ʣʠʧʠʜʥʦʛʦ ʩʧʝʢʪʨʘ ʢʨʦʚʠ (ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʣʠʧʦʧʨʦʪʝʠʜʦʚ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘ 13%, ʩʥʠʞʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʪʝʨʦʛʝʥʥʦʩʪʠ ʥʘ 17% ʠ ʫʨʦʚʥʷ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʥʘ 14%). ɿʘʤʝʪʥʦ (ʥʘ 22%) ʩʥʠʞʘʣʘʩʴ 

ʙʘʟʘʣʴʥʘʷ ʩʝʢʨʝʮʠʷ ʠʥʩʫʣʠʥʘ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ï ʫʨʦʚʝʥʴ 

ʢʦʨʪʠʟʦʣʘ ʚ ʢʨʦʚʠ ʥʝ ʪʦʣʴʢʦ ʥʝ ʩʥʠʟʠʣʩʷ, ʘ ʜʘʞʝ ʚʳʨʦʩ ʥʘ 5%. ʕʪʦʪ ʬʘʢʪ ʦʯʝʥʴ ʠʥʪʝʨʝʩʝʥ, ʧʦʩʢʦʣʴʢʫ, ʝʩʣʠ 

ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʨʪʠʟʦʣʫ, ʢʘʢ ʦʜʥʦʤʫ ʠʟ ʤʘʨʢʝʨʦʚ ʩʪʨʝʩʩ-ʠʥʠʮʠʠʨʫʶʱʠʭ ʩʠʩʪʝʤ, ʪʦ ʩʢʦʨʝʝ ʦʞʠʜʘʣʦʩʴ ʝʛʦ ʩʥʠʞʝʥʠʝ 

(ʢʘʢ ʫ ʙʦʣʴʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ). ʆʜʥʘʢʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʦʪ ʛʦʨʤʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʥʘ ʫʨʦʚʥʝ ʛʦʤʝʦʩʪʘʟʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʘʢʪʠʚʠʟʘʮʠʠ ʩʘʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ʊʨʝʪʴʷ ʧʦ ʩʯʝʪʫ ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʍɺʅ ʧʦʣʫʯʘʣʘ ʥʘ ʬʦʥʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ ʩʝʨʦʚʦʜʦʨʦʜʥʳʝ 

ʤʠʥʝʨʘʣʴʥʳʝ ʚʘʥʥʳ. ɼʠʥʘʤʠʢʘ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʪʘʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʙʳʣʘ ʚʳʨʘʞʝʥʘ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʥʘ ʧʨʦʷʚʣʷʣʘʩʴ ʜʘʞʝ ʯʘʱʝ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ 2-ʡ ʛʨʫʧʧʳ (ʩ ʚʥʫʪʨʝʥʥʠʤ ʧʨʠʝʤʦʤ 

ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʍɺʅ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʘʠʙʦʣʝʝ 

ʦʪʯʝʪʣʠʚʦ ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ ʧʨʦʷʚʠʣʩʷ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʦʚʘʟʦʛʨʘʬʠʠ ʠ ʢʦʘʛʫʣʦʛʨʘʤʤʳ (ʪʘʙʣ. 2). ʊʘʢ, ʙʦʣʝʝ ʯʝʤ 

ʥʘ 30% ʚʦʟʨʦʩ ʨʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʜʝʢʩ, ʧʨʷʤʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦʙ ʫʨʦʚʥʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ (ʥʘ 4%), ʥʦ ʜʦʩʪʦʚʝʨʥʦ ʠʟʤʝʥʠʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʠ ʚʝʥʦʟʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ, ʇʉʉ ʫʤʝʥʴʰʠʣʦʩʴ ʧʦʯʪʠ ʥʘ 10%. ɺʳʨʦʩʣʘ ʩʢʦʨʦʩʪʴ ʢʦʞʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ ʛʦʣʝʥʠ ʠ ʫʤʝʥʴʰʠʣʘʩʴ 

ʩʪʝʧʝʥʴ ʝʝ ʦʪʝʢʘ. ʅʘ 43% ʚʦʟʨʦʩʣʘ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʨʦʚʠ, ʥʘ 13 ʩʝʢʫʥʜ ʫʜʣʠʥʠʣʦʩʴ ʚʨʝʤʷ 

ʨʝʢʘʣʴʮʠʬʠʢʘʮʠʠ ʧʣʘʟʤʳ ʠ ʧʦʯʪʠ ʥʘ 12% ʚʳʨʦʩʣʘ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʧʣʘʟʤʳ ʢ ʛʝʧʘʨʠʥʫ.  

ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʣʝʯʝʥʠʷ ʪʘʢʞʝ ʤʝʥʷʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ, ʥʦ, ʢʘʢ ʠ ʚ 

ʧʨʝʜʳʜʫʱʝʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ, ʟʜʝʩʴ ʠʤʝʣʠ ʤʝʩʪʦ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢ, ʥʘ ʬʦʥʝ ʫʤʝʥʴʰʝʥʠʷ ʙʘʟʘʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠʥʩʫʣʠʥʘ, ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʦʣʝʩʪʝʨʠʥʘ, ʘʢʪʠʚʥʦʩʪʠ ʇʆʃ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ (ʥʘ 22%) 

ʫʤʝʥʴʰʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʪʝʨʦʛʝʥʥʦʩʪʠ, ʫ ʙʦʣʴʥʳʭ ʍɺʅ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʚʘʥʥ ʥʘʙʣʶʜʘʣʦʩʴ 

ʥʝʢʦʪʦʨʦʝ (ʥʘ 13%), ʥʦ ʚʧʦʣʥʝ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʨʦʚʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ. ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ 

ʜʣʷ ʢʣʠʥʠʮʠʩʪʦʚ çʥʝʛʘʪʠʚʥʦʤè ʦʪʥʦʰʝʥʠʠ ʢ ʛʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʠ, ʢʘʢ ʧʦʢʘʟʘʪʝʣʶ ʥʘʨʫʰʝʥʠʷ ʣʠʧʠʜʥʦʛʦ 

ʦʙʤʝʥʘ ʚ ʩʪʦʨʦʥʫ ʘʢʪʠʚʘʮʠʠ ʘʪʝʨʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʚʘ ʟʘʤʝʯʘʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʘʪʝʨʦʛʝʥʥʦʩʪʠ ʫ ʙʦʣʴʥʳʭ ʵʪʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ ʚʩʝ-ʪʘʢʠ ʩʥʠʞʘʣʩʷ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʪʨʠʛʣʠʮʝʨʠʜʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʬʦʨʤ ʟʘʧʘʩʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʞʠʨʥʳʭ ʢʠʩʣʦʪ).  

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʣʝʜʫʝʪ ʩʦʧʦʩʪʘʚʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʪʨʠʛʣʠʮʝʨʠʜʝʤʠʠ ʫ ʙʦʣʴʥʳʭ ʍɺʅ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʫ ʥʠʭ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ. ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʝʡ ʩʝʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫ ʙʦʣʴʥʳʭ ʥʘ ʬʦʥʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʤʠʥʝʨʘʣʴʥʳʤʠ ʚʘʥʥʘʤʠ ʫʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ ʚ ʢʨʦʚʠ ʥʝ ʫʤʝʥʴʰʘʣʩʷ, ʭʦʪʷ ʤʥʦʛʠʝ ʧʘʨʘʤʝʪʨʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦʙ ʫʣʫʯʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ (ʢʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʉɸʅ ʥʘ 20%, ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ɸɼ ʩʥʠʞʘʣʦʩʴ ʥʘ 9%). ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʙʘʣʴʥʝʦʧʨʦʮʝʜʫʨ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʪʦʤʫ, ʯʪʦ ʫʨʦʚʝʥʴ ʢʦʨʪʠʟʦʣʘ ʚ ʢʨʦʚʠ ʧʦʚʳʰʘʣʩʷ ʜʘʞʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʫ ʙʦʣʴʥʳʭ ʍɺʅ, 

ʧʦʣʫʯʘʚʰʠʭ ʘʢʫʧʫʥʢʪʫʨʫ (ʵʪʦ ʧʦʚʳʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʫʞʝ 24%). ʇʦʩʢʦʣʴʢʫ ʢʦʨʪʠʟʦʣ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʩʪʠʤʫʣʷʪʦʨʦʤ ʧʨʦʮʝʩʩʦʚ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ [2], ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 



 
53 

 
 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʚ ʢʨʦʚʠ ʠ ʩʝʢʨʝʮʠʠ ʢʦʨʪʠʟʦʣʘ - ʟʚʝʥʴʷ ʦʜʥʦʡ ʮʝʧʠ ʵʥʝʨʛʦʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠ ʵʪʘ 

ʨʝʘʢʮʠʷ ʦʪʨʘʞʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʘʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʝʨʝ ʜʦʧʦʣʥʷʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʍɺʅ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʪʝʤ, ʯʪʦ ʙʘʣʴʥʝʦʪʝʨʘʧʠʷ ʦʢʘʟʳʚʘʝʪ ʩʠʩʪʝʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʚʢʣʶʯʘʷ ʥʝ ʪʦʣʴʢʦ 

ʪʝ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ʥʘʨʫʰʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʚ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ), ʥʦ ʠ ʥʘ ʥʝʡʨʦ-ʵʥʜʦʢʨʠʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʘʥʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʟʘʚʠʩʷʱʠʭ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʩʪʦʣʴ ʨʘʟʥʳʝ 

ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʤʝʪʦʜʳ ʚʦʟʜʝʡʩʪʚʠʷ (ʧʠʪʴʝʚʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʠ ʩʝʨʦʚʦʜʦʨʦʜʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʘʥʥʳ) 

ʦʙʣʘʜʘʶʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʘʞʥʦʡ ʨʦʣʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʚʘʞʝʥ ʬʝʥʦʤʝʥ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʟʘ ʩʯʝʪ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʠʰʥʠʡ ʨʘʟ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ 

ʤʝʜʠʮʠʥʳ ʚ ʢʦʤʧʣʝʢʩʥʫʶ ʪʝʨʘʧʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ʈɽɿʖʄɽ 

ɹɸʃʔʅɽʆʊɽʈɸʇɽɺʊʀʏɽʉʂʀɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʃɽʏɽʅʀʀ ʍʈʆʅʀʏɽʉʂʆʁ ɺɽʅʆɿʅʆʁ ʅɽɼʆʉʊɸʊʆʏʅʆʉʊʀ  

ʕʜʠʣʴʙʠʝʚʘ ɹ.ʉ., ʌʨʦʣʢʦʚ ɺ.ʂ., ʅʘʛʦʨʥʝʚ ʉ.ʅ. 
ʅʄʀʎ ʈʠʂ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʄʦʩʢʚʘ; ʎʉʇ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʄʦʩʢʚʘ 

ɸʚʪʦʨʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʠʪʴʝʚʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʘʥʥ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʚʝʥʦʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ʍɺʅ) ʠ ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʙʘʣʴʥʝʦʬʘʢʪʦʨʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʏʝʯʝʥʩʢʦʡ 
ʈʝʩʧʫʙʣʠʢʠ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʳʭ ʧʨʠ ʵʪʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʝʥ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ, ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʝʨʝ ʜʦʧʦʣʥʷʪʴ 

ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʍɺʅ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʙʘʣʴʥʝʦʪʝʨʘʧʠʷ ʦʢʘʟʳʚʘʝʪ ʩʠʩʪʝʤʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ 

ʦʨʛʘʥʠʟʤʘ, ʚʢʣʶʯʘʷ ʥʝ ʪʦʣʴʢʦ ʪʝ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ʥʘʨʫʰʝʥʠʝ ʢʨʦʚʦʪʦʢʘ ʚ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ), ʥʦ ʠ ʥʘ ʥʝʡʨʦ-ʵʥʜʦʢʨʠʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʘʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʤʝʨʝ ʟʘʚʠʩʷʱʠʭ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʥʠʯʝʩʢʘʷ ʚʝʥʦʟʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʙʘʣʴʥʝʦʪʝʨʘʧʠʷ, ʤʠʥʝʨʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʏʝʯʥʷ. 

 

SUMMARY  

BALNEOTHERAPEU TIC TECHNOLOGIES IN TREATMENT OF CHRONIC VENOUS INSUFFICIENCY  
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The authors analyzed the efficiency of the usage of drinking mineral waters and mineral baths in complex therapy of chronic venous insufficiency 

(CVI). Mineral springs of the Republic of Chechnya have been chosen as a balneofactor which therapeutic potential at this disease is almost unknown. 

During the research we received some results which convincingly demonstrate that the use of natural factors can supplement, in an essential measure, 
standard methods of treatment of CVI. It is caused by the fact that balneotherapy makes a systemic impact on various functions of the organism, 

including not only those which are actively involved in pathological reactions of this disease (misperfusion in the lower limbs and blood rheological 

properties), but also on neuro-endocrinal control of sanogenetic processes which considerably depend on the activity of metabolic reactions. 

Key words: chronic venous insufficiency, balneotherapy, mineral springs of the Republic of Chechnya. 
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ʆʎɽʅʂɸ ɸɼɸʇʊɸʎʀʆʅʅʓʍ ɺʆɿʄʆɾʅʆʉʊɽʁ ʆʈɻɸʅʀɿʄɸ ʃʀʎ ʇʆɾʀʃʆɻʆ 
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ʇʨʠʤʝʥʝʥʠʝ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤʫ ʣʝʯʝʥʠʶ, 

ʦʩʦʙʝʥʥʦ ʫ ʣʠʮ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ [2, 4-9]. ʀʟ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠ ʣʝʯʝʥʠʠ ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʠ (ɸɻ) ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʙʠʦʨʝʟʦʥʘʥʩʥʘʷ ʪʝʨʘʧʠʷ (ɹʈʊ). ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʦʥʘʥʩʘ ʚ 

ʤʝʜʠʮʠʥʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʙʦʨʝ ʯʘʩʪʦʪʳ ʣʝʯʝʙʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʜʘʞʝ ʧʨʠ ʦʯʝʥʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʘʤʧʣʠʪʫʜʝ ʚʥʝʰʥʠʭ ʩʠʛʥʘʣʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʪʴ ʥʦʨʤʘʣʴʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʣʠ 

ʦʩʣʘʙʣʷʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ [10]. ʇʦʵʪʦʤʫ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʘʜʝʢʚʘʪʥʦʝ 

ʨʝʟʦʥʘʥʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʝʨʝʚʦʜʠʪ ʪʢʘʥʠ ʠ ʦʨʛʘʥʳ ʚ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʘʩʪʠʢʝ ʵʤʙʨʠʦʥʘʣʴʥʦʡ 

ʬʘʟʳ ʝʛʦ ʦʥʪʦʛʝʥʝʟʘ ʠ ʠʟʤʝʥʷʝʪ ʧʨʠʟʥʘʢʠ ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʝ ʟʘʪʨʦʥʫʚʰʠʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ. ʀʟʙʠʨʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʥʝ ʪʨʝʙʫʶʱʝʝ ʜʣʷ ʩʚʦʝʡ ʨʝʘʣʠʟʘʮʠʠ ʙʦʣʴʰʦʡ 

ʵʥʝʨʛʠʠ, ʘ ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ ʘʢʪʠʚʘʮʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʙʠʦʦʙʲʝʢʪʘ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʳ, ʥʘʟʳʚʘʝʪʩʷ ʨʝʟʦʥʘʥʩʥʳʤ ʵʬʬʝʢʪʦʤ [11]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʮʝʥʠʪʴ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʫ ʣʠʮ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ʩ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʦʣʠʯʝʩʢʦʡ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ (ʀʉɸɻ) ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʙʠʦʨʝʟʦʥʘʥʩʥʦʡ ʪʝʨʘʧʠʠ 

ʦʪ ʘʧʧʘʨʘʪʘ çʈʆʌʕʉè (ʨʝʛʠʩʪʨʘʪʦʨ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ). 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 60 ʙʦʣʴʥʳʭ ʀʉɸɻ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

60 ʜʦ 70 ʣʝʪ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ ʚ ʛʦʨʦʜʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ (ʛ. ɽʩʩʝʥʪʫʢʠ) ʠ ʜʘʚʰʠʭ ʜʦʙʨʦʚʦʣʴʥʦʝ ʩʦʛʣʘʩʠʝ 

ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʄʝʪʦʜʦʤ ʩʣʝʧʦʡ ʚʳʙʦʨʢʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʜʚʝ ʛʨʫʧʧʳ: ʚ ʢʦʥʪʨʦʣʴʥʦʡ (30 

ʯʝʣʦʚʝʢ) ʥʘʟʥʘʯʘʣʘʩʴ ʪʦʣʴʢʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ - ʘʪʘʢʘʥʜ (ʢʘʥʜʝʩʘʨʪʘʥ), 8 ʤʛ 1 ʨʘʟ ʚ ʩʫʪʢʠ (ʫʪʨʦʤ), 

ʢʘʨʜʠʦʤʘʛʥʠʣ 75 ʤʛ 1 ʨʘʟ ʚ ʩʫʪʢʠ (ʚʝʯʝʨʦʤ) ʥʘ ʬʦʥʝ ʱʘʜʷʱʝ-ʪʨʝʥʠʨʫʶʱʝʛʦ ʨʝʞʠʤʘ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ; ʚ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ (30 ʯʝʣʦʚʝʢ) ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʟʥʘʯʘʣʘʩʴ ɹʈʊ ʦʪ ʘʧʧʘʨʘʪʘ çʈʆʌʕʉè ʥʘ çʂʣʶʯʝʚʫʶè 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʪʦʯʢʫ, ʨʘʩʩʯʠʪʘʥʥʫʶ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʘʛʥʦʩʪʠʢʠ, ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ - 3 ʤʠʥ, 7 ʧʨʦʮʝʜʫʨ 

ʥʘ ʢʫʨʩ ʣʝʯʝʥʠʷ, ʝʞʝʜʥʝʚʥʦ.  

ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʚ ʥʘʯʘʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʠ ʧʦ ʝʛʦ ʦʢʦʥʯʘʥʠʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʵʣʝʢʪʨʦʧʫʥʢʪʫʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʦʪ ʘʧʧʘʨʘʪʘ çʈʆʌʕʉè (ʧʨʦʠʟʚʦʜʩʪʚʦ: ʆʆʆ çʀʥʬʝʨʫʤè (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ). ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʛʨʘʬʠʷ (ʂʀɻ), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ. ʆʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʤʦʜʫ (ʄʦ; ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ 

0,86Ñ0,01 ʩʝʢ) ï ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʧʨʷʞʝʥʠʠ ʧʨʦʮʝʩʩʦʚ ʘʜʘʧʪʘʮʠʠ, ʫʩʠʣʝʥʠʠ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ (P.M. ɹʘʝʚʩʢʠʡ, 1979); ʘʤʧʣʠʪʫʜʫ ʄʦ (ɸʄʦ ʚ %; ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ - 33,8Ñ1,02%) 

ï ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʠʩʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ; ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʘʟʤʘʭ (ȹʭ; ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ 0, 

153Ñ0,001 ʝʜ.) - ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʘʨʜʠʦʮʠʢʣʦʚ ʚ 

ʩʝʨʠʠ ʥʝ ʤʝʥʝʝ 100 ʮʠʢʣʦʚ, ʩʣʝʜʫʶʱʠʭ ʥʝʧʨʝʨʳʚʥʦ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ; ʠʥʜʝʢʩ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ʀɺʈ) - 

ʩʦʦʪʥʦʰʝʥʠʝ ɸʄʦ/ȹʭ (ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ 176,3Ñ23,2 ʝʜ.); ʠʥʜʝʢʩ ʥʘʧʨʷʞʝʥʠʷ (ʀʅ) ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ (ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ 111,6Ñ8,0 ʝʜ.). ʉʫʪʦʯʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ɸɼ (ʉʄɸɼ) ʧʨʦʚʦʜʠʣʦʩʴ 

ʦʩʮʠʣʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʩ ʧʦʤʦʱʴʶ ʥʦʩʠʤʦʛʦ ʤʦʥʠʪʦʨʘ ʄʂ.ɸɼ-02 (ʆʆʆ çʂʦʤʧʘʥʠʷ ʅʝʦè (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ). ɹʳʣʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʉɸɼ (ʧʦʨʦʛʦʚʳʝ ʫʨʦʚʥʠ 126Ñ12,4 ʤʤ ʨ.ʩʪ.), 

ɼɸɼ (ʧʦʨʦʛʦʚʳʝ ʫʨʦʚʥʠ 81,5Ñ6,8 ʤʤ ʨʪ.ʩʪ.), ʠʥʜʝʢʩ ʚʨʝʤʝʥʠ (ʀɺ) ʉɸɼ, ɼɸɼ ʜʥʝʤ, ʥʦʯʴʶ, ʟʘ ʩʫʪʢʠ, 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʉɸɼ, ɼɸɼ (ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʉɸɼ - <15,2, ɼɸɼ<12,3 ʟʘ ʩʫʪʢʠ), ʩʢʦʨʦʩʪʴ 

ʠ ʚʝʣʠʯʠʥʘ ʫʪʨʝʥʥʝʛʦ ʧʦʜʲʝʤʘ ʉɸɼ, ɼɸɼ, ʩʫʪʦʯʥʳʡ ʠʥʜʝʢʩ, ʧʫʣʴʩʦʚʦʝ ɸɼ. ʋʨʦʚʥʠ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮ 

ɸɼ ʫ ʟʜʦʨʦʚʳʭ ʥʦʨʤʦʪʦʥʠʢʦʚ, ʧʦ ʜʘʥʥʳʤ ʉʄɸɼ, ʚ ʜʥʝʚʥʳʝ ʠ ʥʦʯʥʳʝ ʯʘʩʳ ʯʝʪʢʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ [3]. ʉ ʮʝʣʴʶ 

ʦʮʝʥʢʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʪʦʯʝʢ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ 12-ʪʠ ʤʝʨʠʜʠʘʥʦʚ ʤʝʪʦʜʦʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʣʝʢʪʨʦʧʫʥʢʪʫʨʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ. ʆʮʝʥʠʚʘʣʠ ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ (ɸʇ) ʯʝʣʦʚʝʢʘ (ʦʪ 1 ʜʦ 100%) - ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ 

ʛʘʨʤʦʥʠʯʥʦʩʪʠ ʩʪʨʫʢʪʫʨ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʙʘʣʘʥʩ ʝʛʦ ʚʥʫʪʨʝʥʥʠʭ ʩʦʩʪʦʷʥʠʡ - ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ, ʥʘ 

ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; ʚʝʛʝʪʦ-ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʪʦʥʫʩ - ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, 

ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʪʨʦʬʦʪʨʦʧʥʦʛʦ ʪʦʥʫʩʘ; ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ - ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ 

ʩʠʣ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ; ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʛʦʪʦʚʥʦʩʪʴ - ʦʙʦʙʱʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʩʝʭ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʇʕɺʄ IBM ʈʉ/ɸʊ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠ ʧʨʦʚʝʨʢʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ ʧʨʠʥʠʤʘʣʠ ʨʘʚʥʳʤ 0,05.  
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʩʝ ʙʦʣʴʥʳʝ ʦʭʦʪʥʦ ʧʨʠʥʠʤʘʣʠ ɹʈʊ 

ʠ ʦʪʤʝʯʘʣʠ ʭʦʨʦʰʫʶ ʧʝʨʝʥʦʩʠʤʦʩʪʴ. ɹʦʣʠ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ ʫʤʝʥʴʰʠʣʠʩʴ ʫ 91,7% ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʠ 

ʫ 77,1% ʙʦʣʴʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʙʘʟʠʩʥʫʶ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ, ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ ʧʝʨʝʙʦʝʚ ʚ ʨʘʙʦʪʝ 

ʩʝʨʜʮʘ ʦʪʤʝʯʘʣʦʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ 81,2% ʠ 66,7% (ʨ1-2<0,05), ʦʜʳʰʢʘ ï ʫ 75% ʠ 62,5% (ʨ1-2>0,05). ʇʨʠ ʈʆʌʕʉ-

ʢʦʨʨʝʢʮʠʠ ʠʩʯʝʟʣʠ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʠʩʴ ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʫ 93,5% ʧʘʮʠʝʥʪʦʚ, ʚ ʢʦʥʪʨʦʣʝ ï ʫ 74,2%, ʦʙʱʘʷ 

ʩʣʘʙʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫ 90% ʠ 70,9%, ʧʦʚʳʰʝʥʥʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ ï ʫ 93,1% ʠ 75%, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ ï ʫ 

94,3% ʠ 77,1%. ʅʦʨʤʘʣʠʟʦʚʘʣʩʷ ʩʦʥ ʚ 74% ʩʣʫʯʘʝʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʠ ʚ 92,3% - ʧʦʩʣʝ ʢʫʨʩʘ ɹʈʊ. ɺ ʧʨʦʮʝʩʩʝ 

ʣʝʯʝʥʠʷ ʠʩʭʦʜʥʦ ʧʦʚʳʰʝʥʥʦʝ ɸɼ ʩʥʠʟʠʣʦʩʴ ʫ 90% ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʠ ʫ 83,3% ʙʦʣʴʥʳʭ ʚ ʢʦʥʪʨʦʣʝ (ʨ1-

2>0,05), ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʛʠʧʦʪʝʥʟʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ.  

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʂʀɻ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʠʥʘʤʠʢʘ ʥʘʙʣʶʜʘʣʘʩʴ ʫ ʙʦʣʴʥʳʭ, 

ʧʦʣʫʯʘʚʰʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ɹʈʊ. ʋʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʄʦ ʦʪʤʝʯʘʣʦʩʴ ʫ 91,3% ʙʦʣʴʥʳʭ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʩ 

0,65Ñ0,05 ʜʦ 0,86Ñ0,02 (p<0,05) ʧʨʦʪʠʚ 72,7% ʚ ʢʦʥʪʨʦʣʝ (ʩ 0,67Ñ0,03 ʜʦ 0,73Ñ0,04 (p>0,05); ʚʘʨʠʘʮʠʦʥʥʦʛʦ 

ʨʘʟʤʘʭʘ (ȹʭ) ʫ 90,4% (ʩ 0,119Ñ0,001 ʜʦ 0,153Ñ0,002 ʝʜ. (p<0,01) ʧʨʦʪʠʚ 71,4% (ʩ 0,130Ñ0,001 ʜʦ 0,137Ñ0,002 ʝʜ. 

(p<0,05; ʨ1-2<0,05), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʥʜʝʢʩ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ɸʄʦ/ȹʭ) ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʩʷ ʫ 89,5% 

ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ (ʩ 336,9Ñ29,5 ʜʦ 221,6Ñ25,5 ʝʜ. (p<0,01), ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï ʫ 70% (ʩ 301,5Ñ31,5 

ʜʦ 270,8Ñ32,6 (p<0,05; ʨ1-2<0,05); ʠʥʜʝʢʩ ʥʘʧʨʷʞʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫ 89,5% ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʳ (ʩ 219Ñ26,5 ʜʦ 117Ñ9,5 ʝʜ. (p<0,01) ʠ ʫ 73,7% (ʩ 234Ñ23,9 ʜʦ 173Ñ12,5 (p<0,05; ʨ1-2<0,05 ʧʦ ʫʨʦʚʥʶ), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʦʨʤʘʣʠʟʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ɹʈʊ ʦʪ ʘʧʧʘʨʘʪʘ çʈʆʌʕʉè ʥʘ 

ʘʜʘʧʪʘʮʠʦʥʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ [10, 11].  

ʈʝʟʫʣʴʪʘʪʳ ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ɸɼ ʧʦʜʪʚʝʨʜʠʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘʤʠ 

ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʉʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ɸɼ ʢʘʢ ʟʘ ʩʫʪʢʠ, ʪʘʢ ʠ ʟʘ ʜʝʥʴ ʠ ʥʦʯʴ. 

ʉʥʠʞʝʥʠʝ ʏʉʉ ʢ ʢʦʥʮʫ ʣʝʯʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʘʢʪʠʚʘʮʠʝʡ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʩʥʠʞʝʥʠʶ ʩʫʪʦʯʥʳʭ ʉɸɼ ʠ ʠʥʜʝʢʩʘ ʚʨʝʤʝʥʠ. ʅʘʨʫʰʝʥʠʝ ʩʫʪʦʯʥʦʛʦ ʧʨʦʬʠʣʷ ɸɼ ʠʤʝʣʦ ʢ ʢʦʥʮʫ ʣʝʯʝʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. ʂʦʣʠʯʝʩʪʚʦ ʣʠʮ ʩ ʥʝʥʘʨʫʰʝʥʥʳʤ ʩʫʪʦʯʥʳʤ ʧʨʦʬʠʣʝʤ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ɸɼ 

ʫʚʝʣʠʯʠʣʦʩʴ ʩ 21% ʜʦ 86% ʧʘʮʠʝʥʪʦʚ (ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï ʩ 21% ʜʦ 58%), ʘ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ - ʩ 56 ʜʦ 90% 

ʙʦʣʴʥʳʭ (ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï ʩ 57% ʜʦ 72%). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʲʷʩʥʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ɹʈʊ ʥʘ ʚʝʛʝʪʘʪʠʚʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ [1].  

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʀʉɸɻ ʫ ʣʠʮ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʘʢʞʝ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʬʦʛʨʘʤʤ. ɼʦ ʣʝʯʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʦʩʴ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʤʝʨʠʜʠʘʥʳ Jq - ʚ ʀʥʴ, ʉ ʠ ʄʉ - ʚ ʗʥ), 

ʥʝʡʨʦʮʠʨʢʫʣʷʪʦʨʥʘʷ ʜʠʩʪʦʥʠʷ (VB - ʚ ʗʥ), ʩʠʣʴʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ (ʄʉ - ʚ ʗʥ), ʫʧʘʜʦʢ ʩʠʣ (VB - ʚ 

ʗʥ), ʩʦʩʪʦʷʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ ʠ ʜʝʧʨʝʩʩʠʠ (F - ʚ ʗʥ). ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʠʣʠ ʫʭʫʜʰʝʥʠʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʟʜʦʨʦʚʴʷ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʠʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʬʦʛʨʘʤʤʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ. ʂ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʦʪʥʦʩʷʪʩʷ: ɸʇ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ 

ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʠ ʙʘʣʘʥʩʘ ʬʠʟʠʦʣʦʛʦ-ʧʩʠʭʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʦʨʛʘʥʠʟʤʘ; ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʦʧʨʝʜʝʣʷʶʱʝʝ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʛʦʤʝʦʢʠʥʝʟʘ ʠ ʩʠʣʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʩʠʭʦʩʦʤʘʪʠʢʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; ʚʝʛʝʪʦ-ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʪʦʥʫʩ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʨʦʚʝʥʴ 

ʜʝʬʠʮʠʪʘʨʥʦʩʪʠ ʵʥʝʨʛʠʠ; ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ, ʦʪʨʘʞʘʶʱʠʡ ʩʪʝʧʝʥʴ ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ ʠʩʪʦʱʝʥʠʷ 

ʪʨʦʬʦʪʨʦʧʥʦʡ ʠʣʠ ʵʥʝʨʛʦʪʨʦʬʥʦʡ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ [2, 10, 11]. ʇʨʠ ʥʠʟʢʦʤ ʧʦʪʝʥʮʠʘʣʝ ʘʜʘʧʪʘʮʠʠ ʥʘʨʘʩʪʘʝʪ 

ʵʬʬʝʢʪ çʩʞʘʪʠʷè ʨʦʬʦʛʨʘʤʤʳ ʢ ʮʝʥʪʨʫ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ɸʇ ʨʦʬʦʛʨʘʤʤʘ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʠ ʧʨʠʥʠʤʘʝʪ ʚʠʜ 

ʨʦʬʦʛʨʘʤʤʳ ʧʨʠ ʛʘʨʤʦʥʠʯʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʦ ʜʘʥʥʳʤ ʈʆʌʕʉ-ʜʠʘʛʥʦʩʪʠʢʠ (ʪʘʙʣ. 1) ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚ 65,5% ʩʣʫʯʘʝʚ ʙʳʣʦ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʚ 34,5% - ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʠ ʭʦʨʦʰʠʤ. ʇʦʩʣʝ ʣʝʯʝʥʠʷ ʚ 

ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʪʦʣʴʢʦ ʚ 3,3% ʩʣʫʯʘʝʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʩʪʘʚʘʣʦʩʴ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʪʦʛʜʘ ʢʘʢ 

ʚ ʢʦʥʪʨʦʣʴʥʦʡ ï ʚ 13,3% (ʨ1-2<0,05). ʇʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʪʦʥʫʩ ʫʣʫʯʰʠʣʩʷ ʫ 97,3% ʙʦʣʴʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ 

ʈʆʌʕʉ-ʪʝʨʘʧʠʶ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ï ʫ 21,1% ʙʦʣʴʥʳʭ ʩʦʭʨʘʥʷʣʘʩʴ ʘʩʪʝʥʠʷ (ʨ1-2<0,05). ɺʝʛʝʪʦ-

ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʪʦʥʫʩ ʥʦʨʤʘʣʠʟʦʚʘʣʩʷ ʚ 60% ʩʣʫʯʘʝʚ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʈʆʌʕʉ-ʪʝʨʘʧʠʠ 

ʧʨʦʪʠʚ 40% ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʙʘʟʠʩʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ (ʨ1-2<0,05). ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ɸʇ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʣ 43,4%, ʯʪʦ ʧʦ 5-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʦʮʝʥʦʢ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʦʮʝʥʢʝ ʥʠʞʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. ʂ 

ʢʦʥʮʫ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʦʥ ʩʦʩʪʘʚʠʣ 58,7%, ʘ ʚ ʦʩʥʦʚʥʦʡ ï 88,4% (ʨ1-2<0,05). ʇʨʦʚʝʜʝʥʥʳʡ 

ʧʘʨʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʦʙʨʘʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʀʅ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ɸʇ ʧʦ 

çʈʆʌʕʉè (r=-0,68; p<0,001). ʉʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ 

ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʧʦʢʘʟʘʪʝʣʝʡ ʉɸɼ (r=+0,66; p<0,001). 

ʊʘʙʣʠʮʘ 1 - ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʙʦʣʴʥʳʭ ʀʉɸɻ  

ʜʦ ʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʈʆʌʕʉ 

ʇʦʢʘʟʘʪʝʣʴ 1 ʃʂ (n=30) 

abs (%) 

2 ʃʂ (n=30) 

abs (%) 

ʨ1-2 

ɸʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 



 
56 

 
 

ʦʪʣʠʯʥʦʝ 3 (10) 

6 (20) 

3 (10) 

10 (33,3) 

<0,05 

ʭʦʨʦʰʝʝ 5 (16,7) 

9 (30) 

4 (13,3) 

16 (53,3) 

<0,05 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 9 (30) 

11 (36,7) 

7 (23,3) 

3 (10) 

<0,05 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 11 (36,7) 

4 (13,3) 

13 (43,3) 

1 (3,7) 

<0,05 

ʪʨʝʙʫʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 2 (6,7) 

- 

3 (10) 

- 

<0,05 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʭʦʨʦʰʝʝ 4 (13,3) 

8 (26,7) 

3 (10) 

14 (46,7) 

<0,05 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 8 (26,7) 

18 (60) 

6 (20) 

15 (50) 

<0,05 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 18 (60) 

4 (13,3)  

21 (70) 

1 (3,3)* 

<0,05 

ɺʝʛʝʪʦ-ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʪʦʥʫʩ 

ʩʨʝʜʥʠʡ 6 (20) 

12 (40) 

5 (16,7) 

18 (60) 

<0,05 

ʧʦʥʠʞʝʥʥʳʡ 16 (53,3) 

13 (43,3) 

14 (46,7) 

8 (26,7) 

<0,05 

ʧʦʚʳʰʝʥʥʳʡ 8 (26,7) 

5 (16,7) 

11 (36,6) 

4 (13,3) 

<0,05 

ʇʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʪʦʥʫʩ 

ʫʨʘʚʥʦʚʝʰʝʥʥʳʡ 5 (16,7) 

10 (33,3) 

7 (23,3) 

16 (53,3) 

<0,05 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʨʘʚʥʦʚʝʩʠʝ 10 (33,3) 

15 (50) 

7 (23,3) 

14 (46,7) 

<0,05 

ʘʩʪʝʥʠʷ 15 (50) 

5 (16,7) 

16 (53,4) 

- 

<0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦ ʣʝʯʝʥʠʷ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʧʦʩʣʝ ʣʝʯʝʥʠʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺʢʣʶʯʝʥʠʝ ʙʠʦʨʝʟʦʥʘʥʩʥʦʡ ʪʝʨʘʧʠʠ ʦʪ ʘʧʧʘʨʘʪʘ çʈʆʌʕʉè ʚ ʢʦʤʧʣʝʢʩ ʣʝʯʝʥʠʷ ʧʨʠ ʀʉɸɻ 

ʫ ʣʠʮ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʜʫʢʮʠʠ ʛʠʧʝʨʪʝʥʟʠʚʥʦʛʦ (90%), ʢʘʨʜʠʘʣʴʥʦʛʦ (86,5%), ʘʩʪʝʥʦ-

ʥʝʚʨʦʪʠʯʝʩʢʦʛʦ (92,6%) ʩʠʥʜʨʦʤʦʚ, ʫʤʝʥʴʰʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʜʘʥʥʳʤ ʂʀɻ (90,2%) 
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SUMMARY  

ASSESSMENT OF ADAPTIVE ORGANISM POSSIBILITIES OF ELDERLY PEOPLE WITH ISOLATED SYSTOLIC HYPERTENSION 

UNDER THE INFLUENCE OF BIORESONANCE THERAPY  

Dzhioeva A.S., Mallaeva R.M., Gusova B., Eseneeva A.S., Androsova T.A.; FSBI PSSRIRS FMBA of Russia;  
FSBEU HE DSMU MH RF, Makhachkala; PMPI-FPSBEI HE VolgSMU of Ministry of health of Russia, Pyatigorsk; 

 FSBEI KubSMU MH RF, Krasnodar; FSAEI HPE SCFU, Stavropol 

The authors present the results of the study on the evaluation of adaptive organism possibilities with elderly people suffering from isolated systolic 
hypertension under the influence of bioresonance therapy. There have been shown immediate results of cardiointervalography, daily monitoring of 

blood pressure, electropunctural scanning on "ROFES" that allow to evaluate adaptive capabilities of the organism. It has been proved that the integrated 
application of hypertensive, antiplatelet drugs in combination with bioresonance therapy improves the overall efficiency of rehabilitation activities, 

stimulates the mobilization of endogenous, adaptive protection mechanisms that provide the increase in functional reserve capabilities with the elderly. 

Key words: isolated systolic hypertension, electropunctural scanning, bioresonance therapy, adaptation 
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ʌɻɹʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʢʫʨʦʨʪʦʣʦʛʠʠè ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ, ʛ. ʄʦʩʢʚʘ;  

ʌɻɹʋ çʎʝʥʪʨ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ ʟʜʦʨʦʚʴʶè ʄʠʥʟʜʨʘʚʘ 

ʈʦʩʩʠʠ, ʛ. ʄʦʩʢʚʘ 
ʉʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ɸʙʜʫʨʘʭʤʘʥʦʚʘ ʈʘʟʠʷʪ ɿʘʡʥʜʠʥʦʚʥʘ, ʩʦʠʩʢʘʪʝʣʴ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʙʶʨʦ ʄʉʕ, ʚʨʘʯ ʧʦ ʄʉʕ; ʛ. ɻʨʦʟʥʳʡ; 

ʌʨʦʣʢʦʚ ɺʘʣʝʨʠʡ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʤ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ, ʌɻɹʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʢʫʨʦʨʪʦʣʦʛʠʠè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ; ʛ. ʄʦʩʢʚʘ; ɽ-mail: fvk49@mail.ru; 

ʅʘʛʦʨʥʝʚ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ, ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʧʨʦʬ., ʨʫʢʦʚʦʜʠʪʝʣʴ ʣʘʙʦʨʘʪʦʨʠʠ ʌɻɹʋ çʎʝʥʪʨ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ ʟʜʦʨʦʚʴʶè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ; ʛ. ʄʦʩʢʚʘ; ɽ-mail: drnag@mail.ru; 
ʍʫʜʦʚ ɺʘʜʠʤ ɺʘʣʝʨʴʝʚʠʯ, ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʌɻɹʋ çʎʝʥʪʨ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʝʜʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ ʟʜʦʨʦʚʴʶè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ; ʛ. ʄʦʩʢʚʘ; ɽ-mail: hudov.vadim@yandex.ru. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʠ (ɸɻ) ʦʙʫʩʣʦʚʣʝʥʘ ʰʠʨʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ (ʜʦ 

40% ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ) ʠ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʧʦʨʘʞʝʥʠʷ ʦʨʛʘʥʦʚ-

ʤʠʰʝʥʝʡ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʩʤʝʨʪʥʦʩʪʠ [9]. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʜʣʷ 

ʨʘʙʦʪʥʠʢʦʚ, ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩʩ-ʠʥʜʫʮʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʚʳʟʳʚʘʶʱʠʭ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʥʝʨʚʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʩʪʦʡʥʦʡ ʜʦʤʠʥʘʥʪʳ ʚʦʟʙʫʞʜʝʥʠʷ ʚ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʮʝʥʪʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʩʪʘʥʦʚʣʝʥʠʠ ɸɻ [8]. ʉ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ ɸɻ, ʧʦʩʢʦʣʴʢʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʚʣʠʷʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʚ ʩʪʨʝʩʩʦʚʦʡ 

ʩʠʪʫʘʮʠʠ, ʥʦ ʠ ʥʘ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʘʩʪʦʪʫ ʦʙʦʩʪʨʝʥʠʡ, ʨʝʛʫʣʷʨʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʚʨʘʯʝʙʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ɸɻ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʝʨʚʦʚ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ 

[1, 14]. ɺ ʩʚʷʟʠ ʵʪʠʤ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʢʦʨʨʝʢʮʠʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼ) ʜʦʣʞʝʥ 

ʫʯʠʪʳʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʨʝʜʩʪʚ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʪʴ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʙʦʣʴʥʳʭ 

ɸɻ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʦʙʱʝʨʦʩʩʠʡʩʢʠʝ ʩʪʘʥʜʘʨʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʥʢʨʝʪʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ɸɻ ʩ ʧʦʤʦʱʴʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʧʦʩʚʷʱʝʥʥʦʡ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ, ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ 

ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʢʦʨʨʠʛʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. ɺ ʩʪʨʫʢʪʫʨʝ 

ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ɸɻ ʜʦʤʠʥʠʨʫʶʱʠʤ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʫʯʝʥʳʭ, ʚʳʩʪʫʧʘʝʪ ʤʝʪʦʜ ʤʘʛʥʠʪʦʪʝʨʘʧʠʠ 

(ʄʊ) [11, 13]. ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʣʦʢʘʣʴʥʦʡ ʠ ʦʙʱʝʡ ʄʊ ʩʚʷʟʘʥʳ ʩ ʥʦʨʤʘʣʠʟʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ʥʘ 

ʚʝʛʝʪʘʪʠʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ, ʤʠʦʪʨʦʧʥʦʡ ʚʘʟʦʜʠʣʷʪʘʮʠʝʡ, ʤʦʜʫʣʠʨʫʶʱʠʤ 

ʜʝʡʩʪʚʠʝʤ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʛʝʤʦʜʠʥʘʤʠʢʫ, ʫʣʫʯʰʝʥʠʝʤ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ [2]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʥʦʚʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, 

ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʦʡ ʙʘʟʳ ʤʝʜʠʮʠʥʩʢʠʭ ʟʥʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʠʪʦʪʝʨʘʧʠʶ ʚ ʢʘʯʝʩʪʚʝ 
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ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʢʦʨʨʝʢʮʠʠ ɸɻ. ʇʨʠ ʵʪʦʤ ʤʘʛʥʠʪʦʪʝʨʘʧʠʷ ʙʝʛʫʱʠʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʨʝʞʠʤʝ 

ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʬʠʪʦʪʝʨʘʧʠʝʡ ʨʘʥʝʝ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʥʝ ʧʨʠʤʝʥʷʣʘʩʴ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʤʘʛʥʠʪʦʪʝʨʘʧʠʠ ʠ ʬʠʪʦʪʝʨʘʧʠʠ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʨʘʙʦʪʥʠʢʦʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʝʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 98 ʙʦʣʴʥʳʭ ɸɻ 1-ʡ ʩʪʝʧʝʥʠ ʚ ʚʦʟʨʘʩʪʝ 25-59 

ʣʝʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ɺʅʆʂ (2013 ʛ.) ɸɻ 1-ʡ ʩʪʝʧʝʥʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʘʩʴ ʚ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ɼɸɼ) ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ 90 - 99 ʤʤ ʨʪ. ʩʪ. ʠ/ʠʣʠ 

ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ʉɸɼ) - ʚ ʧʨʝʜʝʣʘʭ 140 - 159 ʤʤ ʨʪ. ʩʪ. [7]. ɼʘʚʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 4 ʜʦ 15 ʣʝʪ. ʂʨʠʪʝʨʠʷʤʠ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʠ: ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʘʷ ɸɻ 1-ʡ ʩʪʝʧʝʥʠ ʧʦ 

ʜʘʥʥʳʤ ʪʦʥʦʤʝʪʨʠʠ, ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ, ʦʬʪʘʣʴʤʦʩʢʦʧʠʠ, ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʠ, ʘʥʘʣʠʟʘ ʤʦʯʠ, ʫʨʦʚʥʷ ʤʦʯʝʚʠʥʳ 

ʠ ʢʨʝʘʪʠʥʠʥʘ ʢʨʦʚʠ. ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ: ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ ɸɻ, ʥʝʢʫʧʠʨʦʚʘʥʥʳʡ ʛʠʧʝʨʪʦʥʠʯʝʩʢʠʡ ʢʨʠʟ, 

ʦʩʪʨʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʩʪʝʥʦʢʘʨʜʠʷ, ʞʝʣʫʜʦʯʢʦʚʘʷ ʵʢʩʪʨʘʩʠʩʪʦʣʠʷ IV ʠ V ʢʣʘʩʩʦʚ ʧʦ B. 

Lown, ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʘʷ ʙʣʦʢʘʜʘ II  ʠ III  ʩʪʝʧʝʥʠ. 

ɺʩʝ ʧʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʤʝʪʦʜʦʤ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʨʘʥʜʦʤʠʟʘʮʠʠ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

(48 ʙʦʣʴʥʳʭ, ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ) ʦʩʫʱʝʩʪʚʣʷʣʠ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʫʶ ʤʘʛʥʠʪʦʪʝʨʘʧʠʶ (ʊʄʊ) ʙʝʛʫʱʠʤ ʤʘʛʥʠʪʥʳʤ 

ʧʦʣʝʤ ʩ ʧʦʤʦʱʴʶ ʧʨʠʩʪʘʚʢʠ çʆʛʦʣʦʚʴʝè ʢ ʘʧʧʘʨʘʪʫ çɸʤʦ-ɸʪʦʩè (ʈʝʛ. ʫʜ. ˉ ʌʉʈ 2011/12325 ʦʪ 18.11.2011), 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʧʦʣʫʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠʟʣʫʯʘʪʝʣʝʡ ʙʝʛʫʱʝʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʙʠʪʝʤʧʦʨʘʣʴʥʦ. ʊʝʨʘʧʠʶ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ, ʥʘʯʠʥʘʷ ʩ ʯʘʩʪʦʪʳ 1 ɻʮ ʧʨʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʜʫʨʳ 7 ʤʠʥ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ 10-30 ʤʊʣ. ɿʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʠ ʯʘʩʪʦʪʫ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʮʝʜʫʨʳ ʜʦ 10 ɻʮ ʠ 12 ʤʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʮʝʣʴʶ ʘʜʘʧʪʘʮʠʠ ʢ ʜʘʥʥʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ ʠ ʠʩʢʣʶʯʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʠ. ʋʢʘʟʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ (10-30 ʤʊʣ) ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʜʦʩʪʘʪʦʯʥʫʶ ʛʣʫʙʠʥʫ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʛʣʫʙʠʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʜʠʵʥʮʝʬʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʤʦʟʛʘ. ʂʫʨʩ ʤʘʛʥʠʪʦʪʝʨʘʧʠʠ ʚʢʣʶʯʘʣ 10 ʩʝʘʥʩʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʬʠʟʠʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ 

ʢʫʨʩʦʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʦʡʢʦʛʦ ʣʝʯʝʙʥʦʛʦ ʵʬʬʝʢʪʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʘʮʠʝʥʪʘʤ ʵʪʦʡ ʛʨʫʧʧʳ 

ʧʨʦʚʦʜʠʣʠ ʬʠʪʦʪʝʨʘʧʠʶ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʣʘ ʚʥʫʪʨʝʥʥʠʡ ʧʨʠʝʤ ʬʠʪʦʢʦʢʪʝʡʣʷ (ʥʘʩʪʦʡ ʠʟ ʪʨʘʚʳ ʧʫʩʪʳʨʥʠʢʘ, ʷʛʦʜ 

ʙʦʷʨʳʰʥʠʢʘ ʠ ʰʠʧʦʚʥʠʢʘ, ʣʠʩʪʴʝʚ ʧʝʨʝʯʥʦʡ ʤʷʪʳ; 50 ʤʣ ʥʘ ʧʨʠʝʤ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ) ʠ ʚʥʝʰʥʠʝ 

ʬʠʪʦʚʦʟʜʝʡʩʪʚʠʷ ʚ ʚʠʜʝ ʦʙʦʛʘʱʝʥʠʷ ʚʘʥʥʳ ʬʠʪʦʦʪʚʘʨʦʤ ʠʟ ʧʫʩʪʳʨʥʠʢʘ, ʜʫʰʠʮʳ, ʰʘʣʬʝʷ, ʣʠʩʪʴʝʚ ʢʨʘʩʥʦʡ 

ʩʚʝʢʣʳ, ʞʦʤʘ ʚʠʥʦʛʨʘʜʘ (5 ʣʠʪʨʦʚ ʥʘ ʚʘʥʥʫ) 10 ʧʨʦʮʝʜʫʨ - 5 ʝʞʝʜʥʝʚʥʳʭ ʠ 2 ʜʥʷ ʦʪʜʳʭʘ, ʪʝʤʧʝʨʘʪʫʨʦʡ 35-370ʉ, 

ʜʣʠʪʝʣʴʥʦʩʪʴʶ 15 ʤʠʥʫʪ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ (50 ʧʘʮʠʝʥʪʦʚ, ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ) ʧʦʣʫʯʘʣʘ ʚʦʟʜʝʡʩʪʚʠʝ çʧʣʘʮʝʙʦè. ʆʙʝ 

ʛʨʫʧʧʳ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʣʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ (ʧʨʠʢʘʟ 

ʄɿ ʈʌ ˉ 708ʥ ʦʪ 09.11.2012 ʛ.) ʧʦʣʫʯʘʣʠ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʫʶ ʪʝʨʘʧʠʶ, ʚʢʣʶʯʘʶʱʫʶ ʩʦʯʝʪʘʥʠʝ ʙʝʪʘ-

ʙʣʦʢʘʪʦʨʦʚ (ʙʠʩʦʧʨʦʣʦʣ ʚ ʜʦʟʘʭ 2,5-5 ʤʛ ʚ ʩʫʪʢʠ) ʠ ʜʠʫʨʝʪʠʢʦʚ (ʛʠʧʦʪʠʘʟʠʜ 12,5 ʤʛ ʚ ʩʫʪʢʠ).  

ʆʧʨʝʜʝʣʝʥʠʝ ɸɼ ʧʨʦʚʦʜʠʣʠ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʦʤʦʱʴʶ ʩʬʠʛʤʦʤʘʥʦʤʝʪʨʘ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʤ 

ʩʫʪʦʯʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ɸɺʈʄ-02 (çMeditechè, ɺʝʥʛʨʠʷ). ʀʟʤʝʨʝʥʠʷ ɸɼ ʧʨʦʚʦʜʠʣʠʩʴ ʢʘʞʜʳʝ 

15 ʤʠʥ ʚʦ ʚʨʝʤʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʢʘʞʜʳʝ 30 ʤʠʥ ʚʦ ʚʨʝʤʷ ʩʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚʢʣʶʯʘʣʠ 

ʚ ʩʝʙʷ ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʨʝʘʢʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦ ʪʝʩʪʫ ʉʧʠʣʙʝʨʛʝʨʘ-ʍʘʥʠʥʘ, ʮʚʝʪʦʚʦʡ ʪʝʩʪ 

ʃʶʰʝʨʘ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʦ ʪʝʩʪʫ çSF-36 Health Status Surveyè. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘ ʬʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʯʝʥʠʷ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ 

ʦʪʤʝʯʘʣʘʩʴ ʜʦʩʪʦʚʝʨʥʘʷ ʜʠʥʘʤʠʢʘ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ, ʦʜʥʘʢʦ ʙʦʣʝʝ ʟʥʘʯʠʤʦʡ 

ʦʥʘ ʙʳʣʘ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʪʜʝʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ.1.  

 

ʊʘʙʣʠʮʘ 1- ɼʠʥʘʤʠʢʘ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʫ ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʝʡ 

ʉʠʤʧʪʦʤʳ 

ɻʨʫʧʧʳ ʙʦʣʴʥʳʭ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (n=48) ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ (n=50) 

ɸʙʩ. % ɸʙʩ. % 

ʈʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ 
41 

8 

85,4 

16,6 

 

*  

46 

29 

92,0 

58,0 
*# 

ʅʘʨʫʰʝʥʠʝ ʩʥʘ 
36 

7 

75 

14,5 

 

*  

32 

9 

64,0 

18,0 
*  

ʏʫʚʩʪʚʦ ʪʨʝʚʦʛʠ 
43 

6 

89,5 

12,5 

 

*  

27 

17 

54,0 

34,0 
*# 

ɹʳʩʪʨʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ 
36 

8 

75 

16,6 

 

*  

41 

17 

82,0 

34,0 
*# 

ʉʣʘʙʦʩʪʴ 
34 

7 

70,8 

14,5 

 

*  

36 

11 

72,0 

22,0 
*  

ɻʦʣʦʚʥʘʷ ʙʦʣʴ 
32 

6 

66,6 

12,5 

 

*  

43 

8 

86,0 

16,0 
*  



 
59 

 
 

ʉʠʤʧʪʦʤʳ 

ɻʨʫʧʧʳ ʙʦʣʴʥʳʭ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (n=48) ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ (n=50) 

ɸʙʩ. % ɸʙʩ. % 

ʉʝʨʜʮʝʙʠʝʥʠʝ 
31 

4 

64,5 

8,3 

 

*  

34 

4 

68,0 

8,0 
*  

ɹʦʣʠ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ 
22 

2 

45,8 

4,1 

 

*  

21 

3 

42,0 

6,0 
*  

ʐʫʤ ʚ ʛʦʣʦʚʝ 
16 

2 

33,3 

4,1 

 

*  

25 

9 

50,0 

18,0 
*# 

ʉʥʠʞʝʥʠʝ ʧʘʤʷʪʠ 
12 

3 

25 

6,25 

 

*  

11 

6 

22,0 

12,0 
*  

ʆʜʳʰʢʘ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ 

8 

3 

16,6 

6,5 

 

*  

12 

7 

24,0 

14,0 
*# 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ï ʧʦʢʘʟʘʪʝʣʠ ʜʦ ʣʝʯʝʥʠʷ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʧʦʩʣʝ ʣʝʯʝʥʠʷ; * - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦ ʣʝʯʝʥʠʷ (p<0,05); # - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʦʩʥʦʚʥʦʡ ʠ ʛʨʫʧʧʦʡ ʩʨʘʚʥʝʥʠʷ (p<0,05). 

 

ʀʩʭʦʜʥʦ, ʞʘʣʦʙʳ ʧʨʝʜʲʷʚʣʷʣʠ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ 58,9%, ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ï 59,6 %. ɹʝʩʩʠʤʧʪʦʤʥʳʡ 

ʚʘʨʠʘʥʪ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʤʝʯʘʣʩʷ ʫ 41,1% ʠ 40,4% ʧʘʮʠʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʩ 41,1% ʜʦ 89,4 % 

(p<0,05). ɺ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʩ 40,4% ʜʦ 65,4% (p<0,05). ʂʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʚ 5 ʨʘʟ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ, ʯʫʚʩʪʚʘ ʪʨʝʚʦʛʠ ʚ 7 ʨʘʟ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ ʚ 5 ʨʘʟ. ɺ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʦʩʦʙʦ 

ʟʥʘʯʠʤʳʝ ʩʠʤʧʪʦʤʳ ʩʥʠʟʠʣʠʩʴ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ: ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ ʚ 1,5 ʨʘʟʘ, ʯʫʚʩʪʚʦ ʪʨʝʚʦʛʠ ʚ 1,6 ʨʘʟ. 

ʆʪʤʝʯʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʞʘʣʦʙ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɸɻ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʢʫʨʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʤʘʛʥʠʪʦʪʝʨʘʧʠʠ ʠ ʬʠʪʦʪʝʨʘʧʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʚ 6 ʨʘʟ ʯʠʩʣʘ 

ʙʦʣʴʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʞʘʣʦʙʳ, ʩʚʷʟʘʥʥʳʝ ʩ ɸɻ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ ʥʘ 69%, ʯʫʚʩʪʚʘ ʪʨʝʚʦʛʠ ʥʘ 77%, ʥʘʨʫʰʝʥʠʷ ʩʥʘ ʥʘ 61 %, ʫʤʝʥʴʰʝʥʠʷ ʯʘʩʪʦʪʳ ʛʦʣʦʚʥʳʭ 

ʙʦʣʝʡ ʥʘ 54%, ʢʘʨʜʠʘʣʛʠʡ ʥʘ 42% ʠ ʩʝʨʜʮʝʙʠʝʥʠʷ ʥʘ 56%. 

ɺ ʦʩʥʦʚʫ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʮʚʝʪʦʚʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʚ ʪʝʩʪʝ ʃʶʰʝʨʘ ʥʘʤʠ ʙʳʣ ʧʦʣʦʞʝʥ ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʫʤʤʘʨʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (ʉʆ) ʦʪ ʘʫʪʦʛʝʥʥʦʡ ʥʦʨʤʳ, ʢʦʪʦʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʮʚʝʪʦʚʦʛʦ ʪʝʩʪʘ ʃʶʰʝʨʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʩʭʦʜʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʧʨʝʦʙʣʘʜʘʣʠ ʧʘʮʠʝʥʪʳ ʩ ʪʨʦʬʦʪʨʦʧʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ 

ʥʠʟʢʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʦʢʦʡ ʠ ʦʪʜʳʭ, ʥʝʛʦʪʦʚʥʦʩʪʴ ʢ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʆʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʤʦʙʠʣʠʟʦʚʘʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʠ ʚʳʩʦʢʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʣʷʣ 1/3 ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ.  

ʀʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʉʆ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʪʝʨʘʧʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2.  

ʊʘʙʣʠʮʘ 2- ɼʠʥʘʤʠʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʫʤʤʘʨʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ  

ʚ ʦʩʥʦʚʥʦʡ ʠ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʫʤʤʘʨʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ (ʉʆ) 

ɻʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (n=48) ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ (n=50) 

ɸʙʩ. % ɸʙʩ. % ʨ 

ʉʆ (2,3,4) 35 

43 

72,9 

89,6 

34 

 39 

68,0 

78,0 
*  

ʉʆ (5,6,7) 
13 

5 

27,1 

10,4 

16 

11 

32,0 

22,0 
**  

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ - ʨʝʟʫʣʴʪʘʪʳ ʜʦ ʣʝʯʝʥʠʷ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʧʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ: * - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʉʆ (2,3,4) 
ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚ ʢʦʥʮʝ ʣʝʯʝʥʠʷ (ʨ<0,05); ** - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʉʆ (5,6,7) ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚ ʢʦʥʮʝ ʣʝʯʝʥʠʷ (ʨ<0,05). 

 

ʇʦʩʣʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʠ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʉʆ(2,3,4) ʜʦ 89,6% (ʨ<0,05). ʇʨʠ ʵʪʦʤ 

ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʝʛʘʪʠʚʥʳʭ ʠ ʘʩʪʝʥʠʯʝʩʢʠʭ ʧʝʨʝʞʠʚʘʥʠʡ ʉʆ(5,6,7) ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʟʠʣʘʩʴ 

ʜʦ10,4% (ʨ<0,05). ɺ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ, ʧʨʠ ʵʪʦʤ ʚʳʨʘʞʝʥʥʦʩʪʴ ʥʦʨʤʘʣʠʟʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʪʫʧʘʣʘ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ. ʈʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʉʆ(2,3,4) ʠ ʉʆ(5,6,7) ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚ ʢʦʥʮʝ 

ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ ʧʦ 11,6% (ʨ<0,05). 

ɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (ʪʝʩʪ ʉʧʠʣʙʝʨʛʝʨʘ-ʍʘʥʠʥʘ) ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ.3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʫʨʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʤʘʛʥʠʪʦʪʝʨʘʧʠʠ ʚ ʢʦʤʙʠʥʘʮʠʠ 

ʩ ʬʠʪʦʪʝʨʘʧʠʝʡ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʚʳʨʘʞʝʥʥʳʤʠ ʧʦʟʠʪʠʚʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʊʘʢ, ʚ 8 ʨʘʟ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʣʠʮ ʩ 

ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (ʨ<0,05) ʥʘ ʬʦʥʝ ʫʤʝʥʴʰʝʥʠʷ ʜʦʣʠ ʣʠʮ ʩʦ ʩʨʝʜʥʠʤ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (ʥʘ 21 % ʠ 20 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨ<0,05). ʋ ʧʘʮʠʝʥʪʦʚ ʛʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ ʫʨʦʚʝʥʴ 

ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʦʩʪʘʣʩʷ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ 



 
60 

 
 

ʚʢʣʶʯʝʥʠʝ ʚ ʙʘʟʦʚʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʤʘʛʥʠʪʦʪʝʨʘʧʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʠʪʦʪʝʨʘʧʠʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʪʨʝʩʩ-ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ ɸɻ ʥʘ ʧʝʨʝʞʠʚʘʥʠʝ ʩʫʙʲʝʢʪʠʚʥʦ 

ʟʥʘʯʠʤʳʭ ʵʤʦʮʠʡ. 

ʊʘʙʣʠʮʘ 3-ɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʣʝʯʝʥʠʷ 

ʋʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ 

ɻʨʫʧʧʳ ʩʨʘʚʥʝʥʠʷ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (n=48) ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ (n=50) 

ɸʙʩ. % ʨ ɸʙʩ. % ʨ 

ʥʠʟʢʠʡ 
4 

24 

8,3 

50,0 
# 

5 

6 

10,0 

12,0 
* 

ʩʨʝʜʥʠʡ 
23 

13 

48,0 

27,1 
# 

23 

25 

46,0 

50,0 
**  

ʚʳʩʦʢʠʡ 
21 

11 

43,7 

22,9 
# 

22 

19 

44,0 

38,0 
***  

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ - ʨʝʟʫʣʴʪʘʪʳ ʜʦ ʣʝʯʝʥʠʷ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʧʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ: * - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʥʠʟʢʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʢ ʢʦʥʮʫ ʣʝʯʝʥʠʷ (ʨ<0,05); ** - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʥʝʡ ʪʨʝʚʦʞʥʦʩʪʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʢ 
ʢʦʥʮʫ ʣʝʯʝʥʠʷ (ʨ<0,05); *** - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʦʢʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ (ʨ<0,05); # - ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʝʚʦʞʥʦʩʪʠ ʚʥʫʪʨʠ ʛʨʫʧʧ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʜʦ ʠ ʧʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 4. ʂʘʢ 

ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʦ ʚʩʝʤ ʰʢʘʣʘʤ SF-36 ʫ ʙʦʣʴʥʳʭ ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʠʤʦ ʥʠʞʝ, ʯʝʤ ʫ 

ʟʜʦʨʦʚʳʭ ʣʠʮ, ʯʪʦ ʚʧʦʣʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ [1, 3, 

10]. ʉʘʤʳʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ɸɻ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ 50 ʙʘʣʣʦʚ, ʦʪʤʝʯʘʣʠʩʴ ʧʦ ʰʢʘʣʘʤ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʟʜʦʨʦʚʴʷ (GH), ʨʦʣʝʚʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (RE) ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (SF). ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʥʳʝ ʥʝʛʘʪʠʚʥʦ ʦʮʝʥʠʚʘʣʠ ʩʦʩʪʦʷʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ, ʩʯʠʪʘʷ, ʯʪʦ ʠʭ 

ʨʘʙʦʯʘʷ ʠ ʧʦʚʩʝʜʥʝʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʘ ʬʠʟʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʠʣʠ ʦʙʫʩʣʦʚʣʝʥʘ 

ʫʭʫʜʰʝʥʠʝʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʉʥʠʞʝʥʥʳʤ ʪʘʢʞʝ ʦʢʘʟʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ ʞʠʟʥʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (VT) ʠ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ (ʄʅ). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʠʤʝʝʪ ʤʝʩʪʦ ʩʢʣʦʥʥʦʩʪʴ ʢ ʜʝʧʨʝʩʩʠʚʥʳʤ ʩʦʩʪʦʷʥʠʷʤ, ʚʳʨʘʞʝʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʵʤʦʮʠʡ, ʙʦʜʨʦʩʪʠ ʠ ʩʠʣ. ʇʨʠ ʦʮʝʥʢʝ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʜʚʠʛʠ ʙʳʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ, ʥʦ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʚʳʨʘʞʝʥʥʦʩʪʠ. ʊʘʢ ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚʳʨʘʞʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʰʢʘʣ SF-36, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ (VT, + 12,3%) ʠ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ (ɺʈ, + 14,9%). ɺ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʣʠ ʜʦʩʪʦʚʝʨʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʟʜʦʨʦʚʴʷ (ʰʢʘʣʳ VT, SF, 

RE ʠ MH) ʚ ʩʨʝʜʥʝʤ ʥʘ 34,2 % (p<0,05). ʇʦʢʘʟʘʪʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʟʜʦʨʦʚʴʷ (GH, PF, RP ʠ BP) ʪʘʢʞʝ 

ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ 19,4% (p<0,05). ʇʨʠ ʘʥʘʣʠʟʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʰʢʘʣʘʤ ʚ ʦʩʥʦʚʥʦʡ 

ʛʨʫʧʧʝ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʦʪʯʝʪʣʠʚʘʷ ʧʦʟʠʪʠʚʥʘʷ ʜʠʥʘʤʠʢʘ (ʧʦʯʪʠ ʜʦ ʫʨʦʚʥʷ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ) ʧʦ ʪʘʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʨʦʣʝʚʦʝ ʬʠʟʠʯʝʩʢʦʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ: ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʥʘ 26,1% 

(p<0,05) ʠ 46,5% (p<0,05) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʤʝʯʝʥʦ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʰʢʘʣ ʪʝʣʝʩʥʦʡ ʙʦʣʠ (+23,7%; p<0,05), 

ʞʠʟʥʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (+39,6%; p<0,05) ʠ ʩʘʤʦʦʮʝʥʢʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ (ʥʘ 28,3%; p<0,05).  

 

ʊʘʙʣʠʮʘ 4 - ʂʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʡ ʠ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ (ʚ ʙʘʣʣʘʭ) 

ʇʦʢʘʟʘʪʝʣʴ 
ɻʨʫʧʧʳ 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ (n=48) ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ (n=50) 

GH (ʆʙʱʝʝ ʚʦʩʧʨʠʷʪʠʝ ʟʜʦʨʦʚʴʷ) 
44,6Ñ1,1 

50,9Ñ1,1 
*  

47,2Ñ1,1 

48,3Ñ1,1 
 

PF (ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ) 
68,6Ñ1,4 

78,0Ñ1,7 
*  

69,8Ñ1,6 

71,2Ñ1,6 
# 

RP (ʈʦʣʴ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ ʦʛʨʘʥʠʯʝʥʠʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ) 

64,1Ñ1,6 

80,8Ñ1,8 
*  

63,8Ñ1,5 

65,2Ñ1,4 
# 

RE (ʈʦʣʴ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʛʨʘʥʠʯʝʥʠʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ) 

41,6Ñ1,0 

60,6Ñ1,4 
*  

43,2Ñ1,1 

46,1Ñ1,0 
# 

SF (ʉʦʮʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ) 
45,2Ñ1,0 

55,7Ñ1,2 
*  

46,3Ñ1,1 

49,3Ñ1,1 
# 

BP (ʌʠʟʠʯʝʩʢʘʷ ʙʦʣʴ) 
68,3Ñ1,5 

84,5Ñ1,8 
*  

68,7Ñ1,6 

78,9Ñ1,7 
*# 

VT (ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ) 
66,3Ñ1,3 

92,6Ñ1,9 
*  

65,9Ñ1,4 

74,0Ñ1,6 
*# 

MH (ʇʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ) 
57,8Ñ1,2 

74,2Ñ1,6 
*  

58,8Ñ1,2 

59,9Ñ1,4 
# 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ʧʦʢʘʟʘʪʝʣʠ ʜʦ ʣʝʯʝʥʠʷ, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʧʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ: * - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʨʝʟʫʣʴʪʘʪʘʤ ʜʦ ʣʝʯʝʥʠʷ ʧʦ ʢʨʠʪʝʨʠʶ ʦʜʥʦʨʦʜʥʦʩʪʠ (ʨ<0,05); # - ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʦʡ ʠ ʛʨʫʧʧʦʡ ʩʨʘʚʥʝʥʠʷ ʧʦ 

ʢʨʠʪʝʨʠʶ ʦʜʥʦʨʦʜʥʦʩʪʠ (ʨ<0,05). 

 



 
61 

 
 

ʆʙʦʙʱʘʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʪʫ ʤʳʩʣʴ, ʯʪʦ ɸɻ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ, ʢʦʪʦʨʘʷ, ʧʦ ʩʫʪʠ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

ʩʦʤʘʪʠʯʝʩʢʦʛʦ, ʧʩʠʭʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʝʜʠʥʩʪʚʘ. ʅʘʢʦʧʣʝʥʥʳʝ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʚʣʠʷʥʠʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʩʝ ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʦʡ ʨʝʛʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ɸɻ [8]. ʅʝʞʝʣʘʪʝʣʴʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʫ ʙʦʣʴʥʳʭ 

ɸɻ, ʚʣʠʷʥʠʝ ʩʪʨʝʩʩʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʪʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʕʪʦ ʜʝʡʩʪʚʠʝ ʨʝʘʣʠʟʫʝʪʩʷ 

ʯʝʨʝʟ ʤʥʦʛʠʝ ʤʝʭʘʥʠʟʤʳ: ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʩʠʤʧʘʪʦʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʫʚʝʣʠʯʝʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʪʝʨʦʛʝʥʥʳʭ ʣʠʧʠʜʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨʫʛʠʝ [6, 9, 11]. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʷʝʪʩʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ɸɼ ʠ ʨʷʜʦʤ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ [5]. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʘʷ ʢʦʨʨʝʢʮʠʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʙʦʣʴʥʳʭ ɸɻ. 

ʂʫʨʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʤʘʛʥʠʪʦʪʝʨʘʧʠʠ ʫ ʙʦʣʴʥʳʭ ɸɻ ʦʧʨʘʚʜʘʥʦ ʚʳʩʦʢʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʜʝʡʩʪʚʠʶ ʵʪʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʨʝʟ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ: ʧʨʷʤʦʝ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʢʘʥʴ 

ʤʦʟʛʘ ʠ ʨʝʬʣʝʢʪʦʨʥʦʝ - ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ 

ʤʘʛʥʠʪʦʪʝʨʘʧʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʥʝʡʨʦʛʣʠʶ, ʥʝʡʨʦʥʳ ʠ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ. ʇʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʥʝʡʨʦʥʦʚ ʩʦ ʩʧʦʥʪʘʥʥʦʡ ʠʤʧʫʣʴʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʪʦʨʤʦʟʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʛʠʧʧʦʢʘʤʧʘ ʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦʡ ʩʠʩʪʝʤʳ. ʂʣʠʥʠʯʝʩʢʠ 

ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ: 

ʫʤʝʥʴʰʝʥʠʝʤ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʣʘʙʠʣʴʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝʤ ʦʙʱʝʛʦ ʬʦʥʘ ʥʘʩʪʨʦʝʥʠʷ, ʫʣʫʯʰʝʥʠʝʤ ʩʥʘ, 

ʧʦʚʳʰʝʥʠʝʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ [4, 15]. ʊʘʢʞʝ ʧʦʢʘʟʘʥʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʵʥʜʦʛʝʥʥʦʛʦ ʩʝʨʦʪʦʥʠʥʘ ʚ 

ʩʪʨʫʢʪʫʨʘʭ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʯʪʦ ʧʨʷʤʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʝʨʦʪʦʥʠʥ-ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʵʬʬʝʢʪ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʵʥʜʦʛʝʥʥʦʛʦ ʩʝʨʦʪʦʥʠʥʘ ʪʘʢʞʝ ʦʙʲʷʩʥʷʝʪ ʘʥʘʣʴʛʝʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʤʘʛʥʠʪʦʪʝʨʘʧʠʠ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʤʦʥʦʘʤʠʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʷʪʠʶ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʯʝʨʝʟ ʚʦʚʣʝʯʝʥʠʝ ʘʜʝʥʠʣʘʪʮʠʢʣʘʟʥʦʡ 

ʩʠʩʪʝʤʳ. ʆʥ ʠʟʤʝʥʷʝʪ ʧʦʨʦʛ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʠ ʩʪʚʦʣʦʚ, ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʥʝʨʚʥʦʛʦ ʠʤʧʫʣʴʩʘ. ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ ʠ ʛʘʨʤʦʥʠʟʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʩʝʨʦʪʦʥʠʥʘ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ 

ʧʘʮʠʝʥʪʦʚ [2, 11]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʘʣʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʠʪʦʪʝʨʘʧʠʠ ʚ ʚʠʜʝ ʩʪʨʝʩʩ-ʣʠʤʠʪʠʨʫʶʱʝʛʦ, 

ʘʥʛʠʦʧʨʦʪʝʢʪʠʚʥʦʛʦ ʠ ʧʩʠʭʦʢʦʨʨʠʛʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ 

ʘʜʘʧʪʠʚʥʳʭ ʨʝʟʝʨʚʦʚ ʯʝʣʦʚʝʢʘ [12]. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʧʦʩʦʙʥʦʩʪʴ ʬʠʪʦʚʦʟʜʝʡʩʪʚʠʷ ʫʩʠʣʠʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʩʘʥʦʛʝʥʝʟʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʚʢʣʶʯʘʷ 

ʧʩʠʭʦʢʦʨʨʠʛʠʨʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʙʦʣʴʥʳʭ ɸɻ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʮʝʣʦʤ, ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʚ ʫʩʣʦʚʠʷʭ ʢʫʨʩʦʚʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʤʘʛʥʠʪʦʪʝʨʘʧʠʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʬʠʪʦʪʝʨʘʧʠʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʙʦʣʴʥʳʭ ɸɻ. ʅʘʙʣʶʜʘʶʱʝʝʩʷ ʧʦʚʳʰʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʩʪʨʝʩʩʦʨʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʨʘʙʦʪʥʠʢʦʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʪʨʘʜʘʶʱʠʭ ɸɻ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʨ ʢʦʤʧʣʝʢʩʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ɸɻ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʦʛʦ ʨʠʩʢʘ.  
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SUMMARY  
THE INFLUENCE OF  TRANSCRANIAL MAGNETOTHERAPY IN COMBINATION WITH PHYTOTHERAPY ON  

PSYCHOEMOTIONAL STATUS AND LIFEQUALITY OF WORKERS OF INDUSTRIAL ENTERPRISES WITH ARTERIAL 

HYPERTONIA   
Abdurakhmanova R.Z , Frolkov V.K. , Nagornev S.N , Khudov V.V. 

NMI RC of the Ministry of Health of Russia, Moscow; DSP of the Ministry of Health of Russia, Moscow 
The purpose of the study was to assess the impact of the combined use of transcranial magnetotherapy and herbal medicine on psychoemotional status 

and lifequality of factory workers with arterial hypertension type II. The basis of the work was the results of a study of the rehabilitation effectiveness 

with 98 patients in a sanatorium. The research methods included an evaluation of the level of reactive anxiety according to Spielberg-Khanin test, a 
study of the psychological status with the help of Lyusher's color choices, an evaluation of the quality of life according to ñSF-36ò test. As a result, the 

research showed that the course use of transcranial magnetotherapy and phytotherapy was accompanied by a significant increase of multiplication of 

patients by 6 times with no complaints associated with arterial hypertension and contributed to an increase in the proportion of patients with satisfactory 
neuropsychic state, significantly reduced the level of situational anxiety, stress reactivity and significantly improved psychological and physical 

components of lifequality. So we have come up to a conclusion that inclusion of transcranial magnetotherapy and herbal medicine in the complex 

treatment increases social and psychological adaptation of patients and favorably affects neuropsychic state and lifequality of workers in industrial 
enterprises, which should be taken into account when developing measures for complex drug-free prophylaxis and psychological rehabilitation of 

patients with arterial hypertension. 
Key words: arterial hypertension, quality of life, psychoemotional status, transcranial magnetotherapy, phytotherapy 
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ʚʳʜʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʳʡ ʬʝʥʦʪʠʧ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʦʞʠʨʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ɹɸ ʠ ʫʭʫʜʰʘʝʪ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʟʘʙʦʣʝʚʘʥʠʝʤ [4]. ʆʩʦʙʘʷ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ɹɸ, ʧʨʦʪʝʢʘʶʱʝʡ ʥʘ ʬʦʥʝ ʦʞʠʨʝʥʠʷ, ʦʪʚʦʜʠʪʩʷ 

ʚʠʩʮʝʨʘʣʴʥʦʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ. ʇʨʠ ʠʟʙʳʪʢʝ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʘ ʧʦʚʳʰʘʝʪʩʷ ʚʳʨʘʙʦʪʢʘ ʛʦʨʤʦʥʘʣʴʥʦ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ - ʘʜʠʧʦʢʠʥʦʚ (ʣʝʧʪʠʥ, ʘʜʠʧʦʥʝʢʪʠʥ, ʨʝʟʠʩʪʠʥ ʠ ʜʨ.) ʠ ʤʦʣʝʢʫʣ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ - 

ʮʠʪʦʢʠʥʦʚ (ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ (ʌʅʆ)-Ŭ, ʠʥʪʝʨʣʝʡʢʠʥ (ʀʃ)-6 ʠ ʜʨ.) [17], ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʘʣʝʥʠʷ ʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ [4]. 

ʇʨʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ɹɸ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʞʠʨʝʥʠʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʙʱʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [1, 3, 16]. ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʫʶ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʶ (ʊʕʉ) - ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʡ ʤʝʪʦʜ ʩʝʣʝʢʪʠʚʥʦʡ ʘʢʪʠʚʘʮʠʠ 

ʦʧʠʦʠʜʥʦʛʦ ʠ ʥʝʦʧʠʦʠʜʥʦʛʦ ʟʚʝʥʴʝʚ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʡ ʩʠʩʪʝʤʳ [14]. ɺʳʷʚʣʝʥʥʳʝ ʠʤʤʫʥʦʪʨʦʧʥʳʝ ʵʬʬʝʢʪʳ 

ʊʕʉ ʧʦʟʚʦʣʠʣʠ ʧʨʠʤʝʥʷʪʴ ʵʪʦʪ ʤʝʪʦʜ ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʮʠʠ ʠʤʤʫʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ɹɸ [7]. ɽʩʪʴ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʊʕʉ-ʪʝʨʘʧʠʠ ʧʨʠ 

ʦʞʠʨʝʥʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʚʳʨʘʙʦʪʢʠ ʵʥʜʦʛʝʥʥʳʭ ʦʧʠʦʠʜʥʳʭ ʧʝʧʪʠʜʦʚ (ʵʥʜʦʨʬʠʥʳ, ʩʝʨʦʪʦʥʠʥ), 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʩʪʨʝʩʩʘʤ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʚʣʝʯʝʥʠʷʤ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʱʝ ʢʘʢ ʬʘʢʪʦʨʝ ʚʥʝʰʥʝʡ çʩʪʠʤʫʣʷʮʠʠè [8]. ʃʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʊʕʉ-ʪʝʨʘʧʠʠ ʧʨʠ ɹɸ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʦʞʠʨʝʥʠʝʤ ʥʝ ʦʧʠʩʘʥʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʩʘʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʊʕʉ-ʪʝʨʘʧʠʠ ʧʨʠ ɹɸ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʞʠʨʝʥʠʝʤ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʢʦʤʦʨʙʠʜʥʦʡ ʧʘʪʦʣʦʛʠʠ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠ:̫ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʧʨʦ- ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, 

ʘʜʠʧʦʢʠʥʦʚ ʦʧʨʝʜʝʣʠʪʴ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʊʕʉ-ʪʝʨʘʧʠʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʤ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ɹɸ ʩ ʦʞʠʨʝʥʠʝʤ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʜʠʟʘʡʥʝ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ ʦʜʥʦʮʝʥʪʨʦʚʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʦ 63 ʧʘʮʠʝʥʪʘ ɹɸ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʯʘʩʪʠʯʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ 

ʪʝʯʝʥʠʷ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 48,7Ñ2,7 ʣʝʪ). ʆʩʥʦʚʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 32 ʯʝʣʦʚʝʢʘ, ʧʦʣʫʯʘʚʰʠʭ ʙʘʟʦʚʦʝ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ (ʉʂʃ) ʠ ʊʕʉ-ʪʝʨʘʧʠʶ. ɻʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ ï 31 ʯʝʣʦʚʝʢ, ʧʦʣʫʯʘʚʰʠʡ ʙʘʟʦʚʦʝ ʉʂʃ. ɻʨʫʧʧʫ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʘʚʠʣʠ 30 ʜʦʙʨʦʚʦʣʴʮʝʚ, ʙʝʟ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʦʞʠʨʝʥʠʷ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʧʦ ʧʦʣʫ ʠ 

ʚʦʟʨʘʩʪʫ ʩ ʛʨʫʧʧʦʡ ʥʘʙʣʶʜʝʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʧʦʜʧʠʩʘʥʠʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʍʝʣʴʩʠʥʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ (2013) ʧʦ ʧʨʦʪʦʢʦʣʫ, ʦʜʦʙʨʝʥʥʦʤʫ ʂʦʤʠʪʝʪʦʤ ʧʦ 

ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʵʪʠʢʝ ɺʣʘʜʠʚʦʩʪʦʢʩʢʦʛʦ ʬʠʣʠʘʣʘ ɼʅʎ ʌʇɼ ï ʅʀʀ ʄʂɺʃ. 

ɼʠʘʛʥʦʟ ɹɸ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʠ ʢʨʠʪʝʨʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʩʝʥʩʫʩʘ 

ʧʦ ʚʦʧʨʦʩʘʤ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ɹɸ (GINA, 2016). ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ çʦʞʠʨʝʥʠʝè ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ 

ʢʨʠʪʝʨʠʷʤʠ ɺʆɿ (2004). ɺʩʝ ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʘʣʠ ʙʘʟʠʩʥʫʶ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ ʪʝʨʘʧʠʶ ʠʥʛʘʣʷʮʠʦʥʥʳʤʠ 

ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʘʤʠ (ʀɻʂʉ) ʚ ʥʠʟʢʦʡ ʜʦʟʝ (ʙʫʜʝʩʦʥʠʜ 200-400 ʤʢʛ/ʩʫʪʢʠ) ʠ ɺ2-ʘʛʦʥʠʩʪʳ ʧʦ ʪʨʝʙʦʚʘʥʠʶ. 

ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ: ɹɸ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʯʘʩʪʠʯʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʪʝʯʝʥʠʷ, 

ʥʘʣʠʯʠʝ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʳ ʪʝʣʘ ʠʣʠ ʘʣʠʤʝʥʪʘʨʥʦ-ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʦʞʠʨʝʥʠʷ I-II ʩʪʝʧʝʥʠ, ʚʦʟʨʘʩʪ ʦʪ 18 ʜʦ 

65 ʣʝʪ. ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɹɸ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ, ʭʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʙʦʣʝʟʥʴ 

ʣʝʛʢʠʭ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ, ʵʥʜʦʢʨʠʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘʣʠʤʝʥʪʘʨʥʦʝ 

ʦʞʠʨʝʥʠʝ 3-4 ʩʪʝʧʝʥʠ, ʟʘʙʦʣʝʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʚ ʩʪʘʜʠʠ ʜʝʢʦʤʧʝʥʩʘʮʠʠ, ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʜʣʷ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ. 

ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʠʭ ʙʦʣʴʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ (ʌɺɼ) ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʧʧʘʨʘʪʝ Master 

Screen Body (Care Fusion, ɻʝʨʤʘʥʠʷ). ʆʮʝʥʠʚʘʣʠ ʞʠʟʥʝʥʥʫʶ ʸʤʢʦʩʪʴ ʣʸʛʢʠʭ (ɾɽʃ), ʬʦʨʩʠʨʦʚʘʥʥʫʶ ʞʠʟʥʝʥʥʫʶ 

ʸʤʢʦʩʪʴ ʣʸʛʢʠʭ (ʌɾɽʃ), ʦʙʲʸʤ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ ʧʝʨʚʫʶ ʩʝʢʫʥʜʫ (ʆʌɺ1) ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʆʌɺ1/ʌɾɽʃ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʪʠʤʦʩʪʠ ʦʙʩʪʨʫʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʙʫ ʩ ʩʘʣʴʙʫʪʘʤʦʣʦʤ (400 

ʤʢʛ). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʟʘʙʦʣʝʚʘʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʝʩʪ ACQ-5 (Asthma Control 

Questionnaire), ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʦʪ 0,75 ʜʦ 1,5 ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʯʘʩʪʠʯʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ɹɸ. ʋʨʦʚʝʥʴ 

ʮʠʪʦʢʠʥʦʚ (ʀʃ-2, ʀʃ-4, ʀʃ-6, ʀʃ-10, ʌʅʆ-Ŭ) ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʤʝʪʨʠʠ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪ-

ʩʠʩʪʝʤ ʬʠʨʤʳ BD FACS CANTOII (USA), (ʉʐɸ). ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ FCAP 3 (BD, 

USA). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʠʪʦʢʠʥʦʚʦʛʦ ʙʘʣʘʥʩʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʌʅʆ-Ŭ/ʀʃ-10, ʀʃ-6/ʀʃ-10, 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʮʠʪʦʢʠʥʦʚʳʡ ʠʥʜʝʢʩ (ʀʎʀ) [6]. ʉ ʧʦʤʦʱʴʶ ʀʌɸ-ʥʘʙʦʨʦʚ ʠʩʩʣʝʜʦʚʘʣʠ ʫʨʦʚʥʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

ʣʝʧʪʠʥʘ (Leptin (Sandwich) ELISA, DRG, ɻʝʨʤʘʥʠʷ) ʠ ʘʜʠʧʦʥʝʢʪʠʥʘ (Human Adiponectin ELISA, ʏʝʭʠʷ).  

ʃʝʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʘʥʘʪʦʨʠʠ çʆʢʝʘʥʩʢʠʡè, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʢʫʨʦʨʪʥʦʡ ʟʦʥʝ ʛʦʨʦʜʘ 

ɺʣʘʜʠʚʦʩʪʦʢʘ. ʂʫʨʩ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣ 21 ʜʝʥʴ. ɹʘʟʦʚʳʡ ʣʝʯʝʙʥʳʡ ʢʦʤʧʣʝʢʩ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʩʪʘʥʜʘʨʪʝ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ ɹɸ (ʉʪʘʥʜʘʨʪ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʧʦʤʦʱʠ ʧʨʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ ʫʪʚʝʨʞʜʝʥ 
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ʇʨʠʢʘʟʦʤ ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ ˉ 212 ʦʪ 22 ʥʦʷʙʨʷ 2004 ʛ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʪʘʥʜʘʨʪʘ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʩ ʙʦʣʝʟʥʷʤʠ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷè) ʠ ʚʢʣʶʯʘʣ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʡ ʨʝʞʠʤ, ʣʝʯʝʙʥʦʝ 

ʧʠʪʘʥʠʝ, ʣʝʯʝʙʥʫʶ ʬʠʟʢʫʣʴʪʫʨʫ (ʃʌʂ), ʩʧʝʣʝʦʪʝʨʘʧʠʶ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ. 

ɼʣʷ ʊʕʉ-ʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʧʧʘʨʘʪ çʊʨʘʥʩʘʠʨ-3è. ɺʦʟʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʧʦʣʦʞʝʥʠʠ 

ʙʦʣʴʥʦʛʦ ʣʝʞʘ ʥʘ ʩʧʠʥʝ, ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦ (ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʜ ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʦʙʣʘʩʪʠ ʥʘʜʙʨʦʚʥʳʭ ʜʫʛ, 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘ ʫʰʘʤʠ ʥʘ ʩʦʩʮʝʚʠʜʥʳʝ ʦʪʨʦʩʪʢʠ) ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʙʠʧʦʣʷʨʥʳʤʠ ʠʤʧʫʣʴʩʘʤʠ 

ʯʘʩʪʦʪʦʡ 77Ñ1 ɻʮ ʠ ʚʝʣʠʯʠʥʦʡ ʣʝʯʝʙʥʦʛʦ ʪʦʢʘ ʦʪ 0,5 ʜʦ 3,0 ʤɸ. ʇʨʦʮʝʜʫʨʳ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 20 - 30 ʤʠʥʫʪ 

ʧʨʦʚʦʜʠʣʠ ʝʞʝʜʥʝʚʥʦ, ʥʘ ʢʫʨʩ 10 ʧʨʦʮʝʜʫʨ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤ Statistica 6.1 (ʩʝʨʠʷ 1203ʉ ʜʣʷ Windows). ʇʦʢʘʟʘʪʝʣʠ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ 

ʚʳʙʦʨʦʢ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ɺʠʣʢʦʢʩʦʥʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʩʨʘʚʥʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʦʧʨʘʚʢʫ ɹʦʥʬʝʨʨʦʥʠ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʛʨʫʧʧ ʤʝʞʜʫ ʩʦʙʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ ʨ<0,05.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʋ ʧʘʮʠʝʥʪʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʠʭ ʙʘʟʦʚʦʝ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ 

ʣʝʯʝʥʠʝ ʠ ʊʕʉ-ʪʝʨʘʧʠʶ, ʢʫʧʠʨʦʚʘʣʩʷ ʢʘʰʝʣʴ, ʜʥʝʚʥʳʝ ʠ ʥʦʯʥʳʝ ʧʨʠʩʪʫʧʳ ʫʜʫʰʴʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ 

ʩʫʪʦʯʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʨʦʥʭʦʣʠʪʠʢʘʭ ʢʦʨʦʪʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚ 2-3 ʨʘʟʘ. ʏʫʚʩʪʚʦ ʜʳʭʘʪʝʣʴʥʦʛʦ ʜʠʩʢʦʤʬʦʨʪʘ 

ʧʨʦʜʦʣʞʘʣʦ ʙʝʩʧʦʢʦʠʪʴ 13% ʧʘʮʠʝʥʪʦʚ. ɺ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʢʘʰʝʣʴ ʥʘʙʣʶʜʘʣʩʷ ʫ 25% ʠ ʜʳʭʘʪʝʣʴʥʳʡ 

ʜʠʩʢʦʤʬʦʨʪ ʚ ʚʠʜʝ ʵʢʩʧʠʨʘʪʦʨʥʦʡ ʦʜʳʰʢʠ ī ʫ 30% ʙʦʣʴʥʳʭ, ʧʦʣʥʦʩʪʴʶ ʢʫʧʠʨʦʚʘʣʠʩʴ ʥʦʯʥʳʝ ʧʨʠʩʪʫʧʳ ʫʜʫʰʴʷ, 

ʥʦ ʨʝʜʢʠʝ ʜʥʝʚʥʳʝ ʧʨʠʩʪʫʧʳ ʫʜʫʰʴʷ ʜʦ 2 ʨʘʟ ʚ ʥʝʜʝʣʶ ʧʨʦʜʦʣʞʘʣʠ ʙʝʩʧʦʢʦʠʪʴ 24% ʙʦʣʴʥʳʭ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʤʝʪʦʜʘ ʊʕʉ ʥʘ ʩʠʤʧʪʦʤʳ ʙʨʦʥʭʦʦʙʩʪʨʫʢʮʠʠ ʫ ʙʦʣʴʥʳʭ ɹɸ 

ʩ ʦʞʠʨʝʥʠʝʤ. 

ɼʠʥʘʤʠʢʘ ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʙʦʣʴʥʳʭ ɹɸ ʩ ʦʞʠʨʝʥʠʝʤ ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 1. ʋ ʙʦʣʴʥʳʭ ɹɸ ʩ ʦʞʠʨʝʥʠʝʤ, ʧʦʣʫʯʘʚʰʠʭ ʊʕʉ-ʪʝʨʘʧʠʶ, ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʪʝʣʘ 

ʦʪ 3 ʜʦ 6 ʢʛ (ʨ=0,026), ʠʥʜʝʢʩʘ ʂʝʪʣʝ (ʀʂ) ʥʘ 5% (ʨ=0,015), ʦʙʭʚʘʪʘ ʪʘʣʠʠ (ʆʊ) ʦʪ 4 ʜʦ 7 ʩʤ (ʨ=0,029; ʨ1=0,034), 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʞʠʨʦʦʪʣʦʞʝʥʠʷ (ʂʎɾ) ʥʘ 5,3% (ʨ=0,043). ɺ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʠʟʤʝʥʝʥʠʝ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʤʝʣʦ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʧʠʨʦʛʨʘʬʠʠ ʫ ʙʦʣʴʥʳʭ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʚ ʜʠʥʘʤʠʢʝ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʌɾɽʃ ī 

ʥʘ 14,3%, ʆʌɺ1 ī ʥʘ 8,5%, ʆʌɺ1/ʌɾɽʃ ī ʥʘ 27,8% (p<0,05). ɺ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ʧʨʠʨʦʩʪ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʳʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʠʢʬʣʦʫʤʝʪʨʠʠ, ʧʦʩʣʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʧʠʢʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʚʳʜʦʭʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 18% (ʨ=0,019), ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ī ʥʘ 17,6% (ʨ=0,033) ʠ ʥʦʨʤʘʣʠʟʦʚʘʣʘʩʴ ʫ 

ʚʩʝʭ ʦʙʩʣʝʜʫʝʤʳʭ. ʇʦʩʣʝ ʣʝʯʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ACQ-ʪʝʩʪʘ ʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʜʦʩʪʠʛʥʫʪ ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ 

(ʨ=0,006), ʚ ʛʨʫʧʧʝ ʩʨʘʚʥʝʥʠʷ ï ʯʘʩʪʠʯʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʟʘʙʦʣʝʚʘʥʠʝʤ (ʨ=0,023). ʇʦʢʘʟʘʪʝʣʠ ʮʠʪʦʢʠʥʦʚʦʛʦ ʟʚʝʥʘ 

ʫ ʙʦʣʴʥʳʭ ɹɸ ʩ ʦʞʠʨʝʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ (ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʘ 1 - ɼʠʥʘʤʠʢʘ ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʙʦʣʴʥʳʭ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʩ ʦʞʠʨʝʥʠʝʤ 

(MÑm) 

ʇʦʢʘʟʘʪʝʣʠ  
ɻʨʫʧʧʘ 

ʢʦʥʪʨʦʣʷ, n=30 

ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ, n=31 ɻʨʫʧʧʘ ʦʩʥʦʚʥʘʷ, n=32 

ʜʦ ʣʝʯʝʥʠʷ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʜʦ ʣʝʯʝʥʠʷ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

ʈʦʩʪ, ʩʤ 170,0Ñ3,6 168,6Ñ7,3 168,6Ñ7,3 165,3Ñ5,4 165,3Ñ5,4 

ɺʝʩ, ʢʛ 75,0Ñ13,3 91,7Ñ2,1 89,4Ñ1,9 90,2Ñ2,6 
85,7Ñ2,3 

ʨ=0,026 

ʀʂ, ʢʛ/ʤ2 24,4Ñ0,5 33,25Ñ1,5 32,3Ñ2,2 33,4Ñ1,6 31,7Ñ1,8 

ʨ=0,015 

ʆʊ,ʩʤ 86,7Ñ3,4 107,4Ñ9,0 103,5Ñ8,3 105,6Ñ7,9 
99,4Ñ7,8 

ʨ=0,029; ʨ1=0,034 

ʆɹ, ʩʤ 97,7Ñ3,3 116,4Ñ13,8 114,5Ñ13,8 120,0Ñ6,5 119,4Ñ10,8 

ʂʎɾ 0,82Ñ0,1 0,92Ñ0,1 0,90Ñ0,1 0,88Ñ0,1 0,83Ñ0,01 

ʨ=0,043 

ɽʃ, % ʦʪ 

ʜʦʣʞʥʦʛʦ 
93,5Ñ2,39 77Ñ1,5 82Ñ1,5 76Ñ1,4 

79,5Ñ1,3 

ʨ=0,019 

ʌɾɽʃ, % ʦʪ 

ʜʦʣʞʥʦʛʦ 
95,8Ñ1,44 78Ñ1,2 84Ñ1,7 77Ñ1,6 89Ñ1,3 ʨ=0,022 

ʆʌɺ1, % ʦʪ 

ʜʦʣʞʥʦʛʦ 
90Ñ1,88 75Ñ1,5 81,8Ñ0,4 75Ñ1,5 90,3Ñ1,4 ʨ=0,031 

ʆʌɺ1//ʌɾɽʃ, %  92Ñ0,52 72Ñ2,1 78Ñ2,3 72Ñ1,5 
90,7Ñ1,8 

ʨ=0,027 ʨ1=0,028 

ʇʉɺ, % ʦʪ 

ʜʦʣʞʥʦʛʦ 
94,9Ñ2,65 72,0Ñ1,4 

84,1Ñ1,4 

ʨ=0,033 
72,0Ñ1,4 

88,6Ñ1,8 

ʨ=0,019 

ACQ-ʪʝʩʪ, ʙʘʣʣʳ 0 1,25Ñ0,05 
1,05Ñ0,05 

ʨ=0,023 
1,25Ñ0,05 

0,5Ñ0,05 

ʨ=0,006; ʨ1=0,044 

ʇʨʠʤʝʯʘʥʠʝ: ʨ - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ çʜʦ ʣʝʯʝʥʠʷè; ʨ 1 ï 

ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. 
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