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ʈʘʟʜʝʣ 1.  

ʂʃʀʅʀʏɽʉʂɸʗ ʀ ʂʆʃʀʏɽʉʊɺɽʅʅɸʗ ʕʃɽʂʊʈʆʕʅʎɽʌɸʃʆɻʈɸʌʀʗ 
 

ʉʊʈɽʉʉ ʕʕɻ ʂɸʂ ʄɸʈʂɽʈ ʉʊɸɹʀʃʔʅʆʉʊʀ ʈɽʄʀʉʉʀʀ ʀ 

ʊʆʃɽʈɸʅʊʅʆʉʊʀ ʂ ʌʀɿʀʏɽʉʂʀʄ ʅɸɻʈʋɿʂɸʄ ʋ ʇɸʎʀɽʅʊʆɺ ʉ 

ʕʇʀʃɽʇʉʀɽʁ 

 

ʋɼʂ 616-079.3  

ɸʚʪʦʨʳ: ʉʘʚʠʥʦʚ ʉ.ɺ., ɸʢʯʫʨʠʥʘ ʗ.ɽ. 

SVS ʂʣʠʥʠʢʘ ʠʤ. ʉʘʚʠʥʦʚʘ ɺ.ʄ.(ʂʘʟʘʭʩʪʘʥ, ɸʣʤʘʪʳ, ʋʣʠʮʘ ʄʘʤʳʪʦʚʘ 99) 

ʂʘʬʝʜʨʘ ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʢʫʨʩʦʤ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʂʈʄʋ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʪʨʝʩʩ ʕʕɻ, ʵʧʠʣʝʧʩʠʷ, ʨʝʤʠʩʩʠʷ, ʚʝʣʦʵʨʛʦʤʝʪʨʠʷ, ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, SVS ʂʣʠʥʠʢʘ. 

ɸʥʥʦʪʘʮʠʷ: 

ʅʘʩʢʦʣʴʢʦ ʚʣʠʷʝʪ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʘʮʠʝʥʪʦʚ ʩ ʵʧʠʣʝʧʩʠʝʡ ʠ ʤʦʞʝʪ ʣʠ ʭʦʨʦʰʘʷ 

ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʢ ʥʝʡ ʩʣʫʞʠʪʴ ʤʘʨʢʝʨʦʤ ʩʪʦʡʢʦʩʪʠ ʨʝʤʠʩʩʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʵʧʠʣʝʧʩʠʝʡ? 

ʅʘ ʙʘʟʝ SVS ʂʣʠʥʠʢʠ ʠʤ. ɺ.ʄ.ʉʘʚʠʥʦʚʘ (ɸʣʤʘʪʳ),  ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʧʧ 

ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʵʧʠʣʝʧʩʠʠ, ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ, ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʚʝʣʦʵʨʛʦʤʝʪʨʘ. 

ʊʝʩʪʠʨʫʷ ʕʕɻ ʢʘʨʪʠʥʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʵʧʠʣʝʧʩʠʠ, ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʨʝʤʠʩʩʠʠ, ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʙʳʣʦ ʚʳʷʚʣʝʥʳ ʢʦʨʨʝʣʷʪʳ ʤʝʞʜʫ ʩʪʦʡʢʦʩʪʴʶ ʨʝʤʠʩʩʠʠ ʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʢ ʜʘʥʥʳʤ ʚʝʣʦʵʨʛʦʤʝʪʨʠʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ:  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʤʘʣʦ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʢʣʠʥʠʯʝʩʢʦʝ 

ʦʧʠʩʘʥʠʝ ʩʣʫʯʘʝʚ ʚʣʠʷʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʘʮʠʝʥʪʦʚ ʩ ʵʧʠʣʝʧʩʠʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʙʳʪʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʣʶʜʠ, ʩʪʨʘʜʘʶʱʠʝ ʜʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʥʝ ʜʦʣʞʥʳ ʟʘʥʠʤʘʪʴʩʷ 

ʩʧʦʨʪʦʤ, ʦʛʨʘʥʠʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʩʝʙʷ ʚ ʧʨʘʚʘʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ. 

ʇʨʦʚʝʜʷ ʦʧʨʦʩ 1000 ʧʘʮʠʝʥʪʦʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, ʩ ʩʦʭʨʘʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ, ʤʳ 

ʚʳʷʩʥʠʣʠ, ʯʪʦ ʠʟ ʥʠʭ 895 (89.5%)  ʧʘʮʠʝʥʪʘʤ ʟʘʧʨʝʱʘʣʠ ʟʘʥʷʪʠʷ ʩʧʦʨʪʦʤ ʠ ʠʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ. 

ʂʨʦʤʝ ʵʪʦʛʦ ʥʝʪ ʫʢʘʟʘʥʠʡ ʥʘ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʵʧʠʣʝʧʩʠʠ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ:  

¶ ʇʨʦʚʝʩʪʠ ʣʠʪʝʨʘʪʫʨʥʳʡ ʠ ʥʘʫʯʥʳʡ ʧʦʠʩʢ  ʧʦ ʪʝʤʝ çɺʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 
ʧʘʮʠʝʥʪʦʚ ʩ ʵʧʠʣʝʧʩʠʡè 
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¶ ʆʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʨʛʘʥʠʟʤ ʧʘʮʠʝʥʪʦʚ ʩ ʵʧʠʣʝʧʩʠʝʡ.  

¶ ʆʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ 

ʵʧʠʣʝʧʩʠʠ, ʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ, ʚ ʩʪʘʜʠʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʨʝʤʠʩʩʠʠ ʠ 

ʚʳʷʩʥʠʪʴ ʝʩʪʴ ʣʠ ʠʟʤʝʥʝʥʠʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʕʕɻ).  

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʧʠʣʝʧʩʠʠ 

ʕʧʠʣʝʧʩʠʷ ð ʭʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʧʦʚʪʦʨʥʳʤʠ 

ʥʝʧʨʦʚʦʮʠʨʫʝʤʳʤʠ ʧʨʠʩʪʫʧʘʤʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʜʚʠʛʘʪʝʣʴʥʳʭ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ, 

ʚʝʛʝʪʘʪʠʚʥʳʭ, ʢʦʛʥʠʪʠʚʥʳʭ, ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʯʨʝʟʤʝʨʥʳʤʠ 

ʥʝʡʨʦʥʘʣʴʥʳʤʠ ʨʘʟʨʷʜʘʤʠ ʚ ʩʝʨʦʤ ʚʝʱʝʩʪʚʝ ʢʦʨʳ ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ [1,2,4,5,7,8,9,10,11,12, 13]. 

ʄʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʵʧʠʣʝʧʩʠʠ ʠ ʛʠʧʦʢʩʠʠ. 

ɺ ʥʝʨʚʥʳʭ ʪʢʘʥʷʭ, ʦʭʚʘʯʝʥʥʳʭ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʨʦʠʩʭʦʜʠʪ ʩʣʦʞʥʳʡ 

ʠʦʥʦʦʙʤʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʛʜʘ ʥʝʡʨʦʥʳ ʪʝʨʷʶʪ ʠʦʥʳ ʢʘʣʠʷ, ʘ ʛʣʠʷ ʝʛʦ ʘʢʢʫʤʫʣʠʨʫʝʪ, ʚʥʫʪʨʴ 

ʥʝʡʨʦʥʦʚ ʧʨʦʥʠʢʘʶʪ ʠʦʥʳ ʥʘʪʨʠʷ, ʚʳʟʳʚʘʷ ʦʪʝʢ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ. ʏʪʦʙʳ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ 

ʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪ.ʝ. ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ɸʊʌ ʠ ʟʘʧʘʩʳ ʢʘʣʠʷ [9].  

ɺ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʚʦ ʚʨʝʤʷ ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʩʠʣʠʚʘʝʪʩʷ ʵʥʝʨʛʦʦʙʤʝʥ, ʯʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʛʣʶʢʦʟʳ ʠ ʢʠʩʣʦʨʦʜʘ. ɽʩʣʠ ʥʘʛʨʫʟʢʘ ʧʨʦʭʦʜʠʪ 

ʫʤʝʨʝʥʥʦ, ʪʦ ʵʪʦ ʥʝ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʡ ʚ ʨʘʙʦʪʝ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʠ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ 

ʛʨʘʬʠʢʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʠʣ ʧʦʩʣʝ ʟʘʥʷʪʠʡ, ʥʝ ʚʨʝʜʠʪ ʛʦʣʦʚʥʦʤʫ ʤʦʟʛʫ. [3]. 

ʅʦ, ʩʥʠʞʝʥʠʝ ʢʦʨʧʦʨʘʣʴʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʥʝʤʠʥʫʝʤʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʮʝʨʝʙʨʘʣʴʥʦʡ ʦʢʩʠʛʝʥʘʮʠʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ, ʨʘʟʚʠʪʠʝʤ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ ʠ ʩʥʠʞʝʥʠʝ 

ʩʠʥʪʝʟʘ ɸʊʌ.[6] 

ʇʨʠ ʵʪʦʤ ʣʶʙʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʥʝʪʨʝʥʠʨʦʚʘʥʥʳʡ ʦʨʛʘʥʠʟʤ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪ 

ʧʦʪʨʝʙʣʝʥʠʷ ʛʣʶʢʦʟʳ ʠ ʢʠʩʣʦʨʦʜʘ, ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʛʣʠʢʦʛʝʥʘ ʠ 

ʬʦʩʬʦʣʠʧʠʜʦʚ, ʫʩʠʣʠʚʘʝʪ ʨʘʩʧʘʜ ʙʝʣʢʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʘʤʤʠʘʢʘ, ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʭ ʥʝʜʦʦʢʠʩʣʝʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʞʠʨʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʩʫʜʦʨʦʛ. [3] 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʬʘʢʪʦʚ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʣʶʙʘʷ ʟʘʧʨʝʜʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʣʶʙʦʡ ʠʥʜʠʚʠʜʫʫʤ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʪʨʠʛʛʝʨʥʦʡ ʟʦʥʦʡ ʜʣʷ ʥʘʯʘʣʘ ʩʫʜʦʨʦʛ.  

ʅʦ, ʝʩʣʠ ʥʘʛʨʫʟʢʘ ʷʚʣʷʝʪʩʷ ʜʦʟʠʨʦʚʘʥʥʦʡ ʠ ʦʪʚʝʯʘʶʱʝʡ ʫʨʦʚʥʶ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, 

ʩʪʨʘʜʘʶʱʝʛʦ ʵʧʠʣʝʧʩʠʝʡ? 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ:  

ʅʘ ʙʘʟʝ SVS ʂʣʠʥʠʢʠ ʠʤ. ɺ.ʄ. ʉʘʚʠʥʦʚʘ (ɸʣʤʘʪʳ) ʙʳʣʦ  ʦʙʩʣʝʜʦʚʘʥʦ 1200 ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʠʘʛʥʦʟʦʤ ʵʧʠʣʝʧʩʠʷ ʚ ʩʪʘʜʠʠ ʨʝʤʠʩʩʠʠ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʛʣʘʩʠʷ ʫ 

ʢʘʞʜʦʛʦ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʬʦʨʤʠʨʦʚʘʥʦ 6 ʛʨʫʧʧ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʦʜʩʯʝʪʦʚ ʧʦ 200 

ʧʘʮʠʝʥʪʦʚ:  
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1. ʧʘʮʠʝʥʪʳ ʩ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʬʦʨʤʘʤʠ  ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ (ʘʙʩʘʥʩʥʘʷ ʜʝʪʩʢʘʷ, 

ʘʙʩʘʥʩʥʘʷ ʶʥʦʰʝʩʢʘʷ, ʖʄʕ, ɼʄʕ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ ʵʧʠʣʝʧʩʠʷ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ 

ɻʉʇ)  ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. 

2.  ʇʘʮʠʝʥʪʳ ʩ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʬʦʨʤʘʤʠ  ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ (ʘʙʩʘʥʩʥʘʷ ʜʝʪʩʢʘʷ, 

ʘʙʩʘʥʩʥʘʷ ʶʥʦʰʝʩʢʘʷ, ʖʄʕ, ɼʄʕ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ ʵʧʠʣʝʧʩʠʷ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ 

ɻʉʇ)   ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʥʦ ʥʘʣʠʯʠʝʤ ʨʝʜʫʮʠʨʦʚʘʥʥʦʡ, ʥʝ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʕʕɻ.  

3. ʇʘʮʠʝʥʪʳ ʩ ʬʦʢʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ  ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ (ʨʦʣʘʥʜʠʯʝʩʢʘʷ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ 

ʬʦʢʘʣʴʥʘʷ ʚʠʩʦʯʥʘʷ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ ʣʦʙʥʘʷ)  ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. 

4. ʇʘʮʠʝʥʪʳ ʩ ʬʦʢʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ  ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ (ʨʦʣʘʥʜʠʯʝʩʢʘʷ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ 
ʬʦʢʘʣʴʥʘʷ ʚʠʩʦʯʥʘʷ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ ʣʦʙʥʘʷ)  ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ, ʥʦ ʥʘʣʠʯʠʝʤ ʥʘ ʵʵʛ ʵʧʠʣʝʧʪʠʬʦʨʤʥʳʭ, ʨʝʜʫʮʠʨʦʚʘʥʥʳʭ ʛʨʘʬʦʵʣʝʤʝʥʪʦʚ. 

5. ʇʘʮʠʝʥʪʳ ʩ ʬʦʢʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ  ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʤʠ (ʚʠʩʦʯʥʦʡ, ʣʦʙʥʦʡ ʠ 
ʟʘʪʳʣʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʙʝʟ ʛʨʫʙʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ)  ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. 

6. ʇʘʮʠʝʥʪʳ ʩ ʬʦʢʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ  ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʤʠ (ʚʠʩʦʯʥʦʡ, ʣʦʙʥʦʡ ʠ 
ʟʘʪʳʣʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʙʝʟ ʛʨʫʙʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ)  ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʥʦ ʥʘʣʠʯʠʝʤ ʨʝʜʫʮʠʨʦʚʘʥʥʦʡ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. 

 

ʂʨʠʪʝʨʠʠ ʠʩʢʣʶʯʝʥʠʷ: 

1. ʆʪʩʫʪʩʪʚʠʝ ʩʪʦʡʢʦʡ ʨʝʤʠʩʩʠʠ ʤʝʥʝʝ ʯʝʤ 1 ʛʦʜ 

2. ʅʘʣʠʯʠʝ ʛʨʫʙʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

3. ʅʘʣʠʯʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

4. ɺʦʟʨʘʩʪ ʜʦ 3 ʣʝʪ 

5. ʅʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʳ ʬʠʟʠʯʝʩʢʠʝ 
ʥʘʛʨʫʟʢʠ 

6. ʅʝʛʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ 

 

ʇʨʦʪʦʢʦʣ ʦʙʩʣʝʜʦʚʘʥʠʷ:  

¶ ʇʘʮʠʝʥʪ ʧʨʦʭʦʜʠʪ ʩʫʪʦʯʥʦʝ ʚʠʜʝʦ ʕʕɻ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ. ʕʣʝʢʪʨʦʜʳ ʩʢʘʣʴʧʦʚʳʝ, 
ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʝ Jasper 10-20. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 

ʘʧʧʘʨʘʪʝ ʥʝʡʨʦʥ-ʩʧʝʢʪʨ 4. ɿʘʧʠʩʴ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʧʨʦʪʦʢʦʣʫ ʠ 

ʧʨʦʪʦʢʦʣʫ ɸʩʩʦʮʠʘʮʠʠ ʚʨʘʯʝʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʦʚ ʂʘʟʘʭʩʪʘʥʘ. 

¶ ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʣʠʩʴ ʘʥʘʣʠʟʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʠʭ 
ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʨʦʚʠ. ɸʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʬʠʨʤʳ ABBOTT (ʉʐɸ) 

ʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʝʪʠ ʣʘʙʦʨʘʪʦʨʠʡ "ʀʥʚʠʪʨʦè. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ 

ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʥʠʞʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ) ʧʨʦʚʦʜʠʣʘʩʴ 

ʢʦʨʨʝʢʮʠʷ ʜʦʟʠʨʦʚʢʠ. 

¶ ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʫ ʧʘʮʠʝʥʪʘ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤ ʩʫʪʦʯʥʦʤ ʕʕɻ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʠ ʥʝʪ 
ʫʭʫʜʰʝʥʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʵʵʛ ʠ ʥʝʪ ʫʭʫʜʰʝʥʠʡ ʢʣʠʥʠʯʝʩʢʠʭ, ʦʥ 

ʚʢʣʶʯʘʝʪʩʷ ʚ ʛʨʫʧʧʫ ʠʩʩʣʝʜʫʝʤʳʭ. 

¶ ʆʩʤʦʪʨ ʠ ʢʦʥʩʫʣʴʪʘʮʠʷ ʪʝʨʘʧʝʚʪʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʦʤʘʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ. 

¶ ʕʂɻ ʚ ʧʦʢʦʝ ʧʦ ʧʨʦʪʦʢʦʣʫ 12-ʢʘʥʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ. 

¶ ʇʦʩʣʝ ʯʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʦ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ, ʢʦʪʦʨʦʝ 

ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʚʝʣʦʵʨʛʦʤʝʪʨʝ ER900\LE\LSE ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʧʦʤʝʱʝʥʠʠ, ʫʜʘʣʝʥʥʦʤ 

ʦʪ ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʤʝʭ ʩ ʢʦʤʬʦʨʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ 

(20↔ʉ). ʂʘʙʠʥʝʪ ʦʩʥʘʱʝʥ ʜʝʬʠʙʨʠʣʷʪʦʨʦʤ ʠ ʥʘʙʦʨʦʤ ʩʨʝʜʩʪʚ ʜʣʷ ʦʢʘʟʘʥʠʷ ʥʝʦʪʣʦʞʥʦʡ 
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ʧʦʤʦʱʠ. 

¶ ʅʘ ʧʘʮʠʝʥʪʘ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʕʂɻ ʵʣʝʢʪʨʦʜʳ ʧʦ ʧʨʦʪʦʢʦʣʫ 12-ʢʘʥʘʣʴʥʦʛʦ 

ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ. 

¶ ʇʦʜʘʝʪʩʷ ʩʪʫʧʝʥʯʘʪʘʷ ʥʘʛʨʫʟʢʘ ʩ ʠʥʪʝʨʚʘʣʦʤ 3 ʤʠʥʫʪʳ. ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 

ʧʝʜʘʣʝʡ ð 60 ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ 

 

I ʩʪʫʧʝʥʴ ð 20 ɺʪ  

II ʩʪʫʧʝʥʴ ð 40 ɺʪ  

III ʩʪʫʧʝʥʴ ð 60 ɺʪ  

IV ʩʪʫʧʝʥʴ ð 80 ɺʪ  

V ʩʪʫʧʝʥʴ ð 100 ɺʪ  

VI ʩʪʫʧʝʥʴ ð 120 ɺʪ 

VII ʩʪʫʧʝʥʴ ð 140 ɺʪ  

 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠð 3 ʤʠʥ. 

ʉʧʦʩʦʙ ʨʘʩʯʝʪʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʏʉʉ : (220 ð ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʘ ʚ ʛʦʜʘʭ) * 0,85 = 85% 

ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʏʉʉ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʥʪʝʥʩʠʚʥʦʡ ʪʨʝʥʠʨʦʚʢʝ. 

¶ ʀʟʤʝʨʝʥʠʝ ɸɼ ʧʨʦʚʦʜʷʪʩʷ ʜʦ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʝʨʝʜ ʢʘʞʜʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 
ʥʘʛʨʫʟʢʠ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʙʳ, ʯʝʨʝʟ 15-20 ʤʠʥʫʪ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

¶ ʂʣʠʥʠʯʝʩʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʦʙʳ ʷʚʣʷʶʪʩʷ: ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʠʣʠ ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʡ ʏʉʉ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ, ʨʝʟʢʦʡ ʩʣʘʙʦʩʪʠ, 

ʛʦʣʦʚʥʦʡ ʙʦʣʠ, ʦʜʳʰʢʠ, ʦʪʢʘʟ ʙʦʣʴʥʦʛʦ ʦʪ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

¶ ɺʩʝ ʵʪʦ ʚʨʝʤʷ ʧʨʦʚʦʜʠʪʩʷ ʩʠʥʭʨʦʥʥʘʷ ʟʘʧʠʩʴ ʚʠʜʝʦ ʕʕɻ. 

¶ ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʚʝʣʦʵʨʛʦʤʝʪʨʝ ʧʘʮʠʝʥʪ ʝʱʝ ʩʫʪʢʠ ʥʘʭʦʜʠʪʩʷ ʥʘ 
ʚʠʜʝʦ ʕʕɻ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʚʨʘʯʘ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ: 

ʇʘʮʠʝʥʪʳ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʛʨʫʧʧʘʤ ʩ ʮʝʣʴʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ:  

¶ 1-ʷ ʛʨʫʧʧʘ - ʜʦ 11 ʣʝʪ,  

¶ 2-ʷ ʛʨʫʧʧʘ - ʜʦ 16 ʣʝʪ,  

¶ 3-ʷ ʛʨʫʧʧʘ - ʜʦ 30 ʣʝʪ, 

¶ 4-ʷ ʛʨʫʧʧʘ - ʩʪʘʨʰʝ 30 ʣʝʪ. 

 

1.  ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʬʦʨʤʘʤʠ  ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ (ʘʙʩʘʥʩʥʘʷ ʜʝʪʩʢʘʷ, 

ʘʙʩʘʥʩʥʘʷ ʶʥʦʰʝʩʢʘʷ, ʖʄʕ, ɼʄʕ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ ʵʧʠʣʝʧʩʠʷ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ɻʉʇ)  ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. 

ʋ 167 (83.5%) ʧʘʮʠʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʠ  ʧʦʩʣʝ ʥʘʛʨʫʟʦʯʥʦʡ ʧʨʦʙʳ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʫʭʫʜʰʝʥʠʷ ʚ 

ʩʘʤʦʯʫʚʩʪʚʠʠ, ʘ ʪʘʢ ʞʝ ʠʟʤʝʥʝʥʠʡ ʥʘ ʕʕɻ. 
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ʋ 15 (7.5%) ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʝʢʨʘʱʝʥʦ ʚ ʩʚʷʟʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʞʘʣʦʙʘʤʠ, ʥʦ ʥʘ ʕʕɻ 

ʥʝ ʙʳʣʦ ʠʟʤʝʥʝʥʠʡ. 

ʋ 18 (9%) ʧʘʮʠʝʥʪʦʚ ʥʘ ʕʕɻ ʚʦ ʚʨʝʤʷ ʪʝʩʪʘ ʚʦʟʥʠʢʣʠ ʢʦʨʦʪʢʠʝ (ʜʦ 0,2 ʩʝʢʫʥʜ) ʨʘʟʨʷʜʳ. 

ʋ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʣʠ ʨʘʟʨʷʜʳ, ʙʳʣʠ ʚʟʷʪʳ ʘʥʘʣʠʟʳ ʢʨʦʚʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʝʧʘʨʘʪʦʚ. ʋ 16 ʠʟ ʥʠʭ ʫʨʦʚʝʥʴ ʧʨʝʧʘʨʘʪʘ ʧʦʥʠʟʠʣʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. ʋ 2 ʧʘʮʠʝʥʪʦʚ 

ʫʨʦʚʝʥʴ ʦʩʪʘʣʩʷ ʥʝʠʟʤʝʥʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ ʜʦ ʥʘʯʘʣʘ ʥʘʛʨʫʟʢʠ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʦʩʣʝ ʢʦʨʨʝʢʮʠʠ ʜʦʟʠʨʦʚʢʠ ɸʕʇ ʧʘʮʠʝʥʪʘʤ, ʫ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʙʳʣʠ ʚʥʦʚʴ ʧʨʦʚʝʜʝʥʘ ʩʪʨʝʩʩ ʕʕɻ.  

ʋ 11 ʧʘʮʠʝʥʪʦʚ ʫʞʝ ʥʝ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʨʘʟʨʷʜʳ. ʋ 5 ʨʘʟʨʷʜʳ ʧʨʦʜʦʣʞʘʣʠʩʴ! 

 

2. ʋ ʇʘʮʠʝʥʪʦʚ ʩ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ ʬʦʨʤʘʤʠ  ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ (ʘʙʩʘʥʩʥʘʷ ʜʝʪʩʢʘʷ, 

ʘʙʩʘʥʩʥʘʷ ʶʥʦʰʝʩʢʘʷ, ʖʄʕ, ɼʄʕ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ ʵʧʠʣʝʧʩʠʷ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ɻʉʇ)   ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʥʦ ʥʘʣʠʯʠʝʤ ʨʝʜʫʮʠʨʦʚʘʥʥʦʡ, ʥʝ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ 

ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʕʕɻ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ: 

ʋ 97 (48.5%) ʧʘʮʠʝʥʪʦʚ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʵʵʛ. 

ʋ 70(35%) ʧʘʮʠʝʥʪʦʚ  ʦʪʤʝʯʘʣʠʩʴ ʢʦʨʦʪʢʠʝ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʨʘʟʨʷʜʳ, ʠʟ ʥʠʭ 45 ʧʘʮʠʝʥʪʦʚ, 

ʧʦʩʣʝ ʢʦʨʨʝʢʮʠʠ ʜʦʟʠʨʦʚʢʠ ʚ ʩʚʷʟʠ ʩ ʧʦʥʠʞʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʘ ʚ ʢʨʦʚʠ, ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʫʭʫʜʰʠʣʠ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʝʩʩ ʕʕɻ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʥʘʯʘʣʴʥʦʡ.  

  

3. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʬʦʢʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ  ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ (ʨʦʣʘʥʜʠʯʝʩʢʘʷ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ 

ʬʦʢʘʣʴʥʘʷ ʚʠʩʦʯʥʘʷ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ ʣʦʙʥʘʷ)  ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʚʦ ʚʩʝʭ 200 (100%) ʧʨʦʙʘʭ ʥʘ ʩʪʨʝʩʩ ʕʕɻ ʥʝ ʙʳʣʦ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʭʫʜʰʝʥʠʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

4. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʬʦʢʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ  ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ (ʨʦʣʘʥʜʠʯʝʩʢʘʷ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ 

ʬʦʢʘʣʴʥʘʷ ʚʠʩʦʯʥʘʷ, ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ ʣʦʙʥʘʷ)  ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʥʦ 

ʥʘʣʠʯʠʝʤ ʥʘ ʵʵʛ ʵʧʠʣʝʧʪʠʬʦʨʤʥʳʭ, ʨʝʜʫʮʠʨʦʚʘʥʥʳʭ ʛʨʘʬʦʵʣʝʤʝʥʪʦʚ ʦʪʤʝʯʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ 

ʢʘʨʪʠʥʘ: 32 ʧʘʮʠʝʥʪʘ ʙʳʣʠ ʩʥʷʪʳ ʩ ʧʨʦʙ ʚ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢʰʠʤʠ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʞʘʣʦʙʘʤʠ. ʋ 

ʦʩʪʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʝ ʠʟʤʝʥʠʣʘ ʢʘʨʪʠʥʫ ʥʘ ʕʕɻ. 

5. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʬʦʢʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ  ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʤʠ (ʚʠʩʦʯʥʦʡ, ʣʦʙʥʦʡ ʠ 

ʟʘʪʳʣʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʙʝʟ ʛʨʫʙʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ)  ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ 

ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʫ 74 ʧʘʮʠʝʥʪʦʚ ʥʘ 

ʕʕɻ ʧʦʷʚʠʣʦʩʴ ʟʘʤʝʜʣʝʥʠʝ ʚ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʨʘʥʝʝ ʙʳʣʘ ʵʧʠʣʝʧʪʠʬʦʨʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢ 

ʞʝ ʚʦʟʥʠʢʣʠ ʦʩʪʨʳʝ ʚʦʣʥʳ ʚ ʦʩʥʦʚʥʦʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʠʩʦʯʥʦʡ ʠ ʪʝʤʝʥʥʦʡ ʬʦʨʤʘʤʠ 

ʵʧʠʣʝʧʩʠʠ. ʋ ʥʠʭ ʙʳʣʠ ʚʟʷʪʳ ʘʥʘʣʠʟʳ ʢʨʦʚʠ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʨʝʧʘʨʘʪʦʚ. ʋ 18 ʠʟ ʥʠʭ 

ʫʨʦʚʝʥʴ ʙʳʣ ʩʥʠʞʝʥ, ʥʦ ʧʦʩʣʝ ʢʦʨʨʝʢʮʠʠ ʢʘʨʪʠʥʘ ʥʘ ʩʪʨʝʩʩ ʵʵʛ ʥʝ ʠʟʤʝʥʠʣʘʩʴ. 
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6. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʬʦʢʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ  ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʤʠ (ʚʠʩʦʯʥʦʡ, ʣʦʙʥʦʡ ʠ 

ʟʘʪʳʣʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʙʝʟ ʛʨʫʙʳʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ)  ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ, ʥʦ ʥʘʣʠʯʠʝʤ ʨʝʜʫʮʠʨʦʚʘʥʥʦʡ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʋ 134 ʧʘʮʠʝʥʪʦʚ  

ʅʘʙʣʶʜʘʷ ʟʘ ʧʘʮʠʝʥʪʘʤʠ, ʚʝʜʫʱʠʤʠ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʤʳ ʚʳʷʚʠʣʠ ʠʭ ʣʫʯʰʫʶ 

ʩʦʮʠʘʣʴʥʫʶ ʘʜʘʧʪʘʮʠʶ ʠ ʤʝʥʴʰʫʶ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʩʪʨʝʩʩʘʤ ʠ ʜʝʧʨʝʩʩʠʠ.  

ʇʨʠʚʝʜʝʤ ʦʜʠʥ ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ. ʇʘʮʠʝʥʪ ʇ.ʈ., 18ʣʝʪ, ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʘʰʝʡ ʢʣʠʥʠʢʝ ʩ 

2010 ʛʦʜʘ ʧʦʩʣʝ ʜʝʙʶʪʘ ʵʧʠʣʝʧʪʠʯʝʩʢʦʛʦ ʧʨʠʩʪʫʧʘ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʙʳʣ 

ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ ï ʀʜʠʦʧʘʪʠʯʝʩʢʘʷ ʚʠʩʦʯʥʘʷ ʵʧʠʣʝʧʩʠʷ ʩ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ɻʉʇ.  

ʉ 7-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʶʥʦʰʘ ʟʘʥʠʤʘʝʪʩʷ ʢʘʨʘʪʵ. ʂ ʪʦʤʫ ʚʨʝʤʝʥʠ ʦʥ ʫʞʝ ʩʪʘʣ ʯʝʤʧʠʦʥʦʤ 

ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʙʳʣ ʫʜʦʩʪʦʝʥ ʥʘʛʨʘʜʳ ʢʘʢ ʣʫʯʰʠʡ ʙʦʝʮ ʛʦʜʘ 2010.  

ɺ ʪʝʯʝʥʠʝ ʧʦʣʫʛʦʜʘ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ, ʫ ʥʝʛʦ ʧʨʦʧʘʣʦ ʚʩʷʢʦʝ ʞʝʣʘʥʠʝ 

ʟʘʥʠʤʘʪʴʩʷ ʩʧʦʨʪʦʤ, ʧʦʷʚʠʣʠʩʴ ʩʪʨʘʭʠ ʠ ʥʝʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ. ʇʦʩʣʝ ʤʦʱʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʚʨʘʯʝʡ ʠ ʨʦʜʥʳʭ ʶʥʦʰʘ ʚʝʨʥʫʣʩʷ ʚ ʩʧʦʨʪ. 

ʉʝʡʯʘʩ ʦʥ ʷʚʣʷʝʪʩʷ ʦʙʣʘʜʘʪʝʣʝʤ ʯʝʨʥʦʛʦ ʧʦʷʩʘ 1 ʜʘʥʘ, ʪʨʝʥʝʨʦʤ, ʯʝʤʧʠʦʥʦʤ ʈʝʩʧʫʙʣʠʢʠ, 

ʢʘʥʜʠʜʘʪʦʤ ʚ ʤʘʩʪʝʨʘ ʩʧʦʨʪʘ ʧʦ ʬʫʣʢʦʥʪʘʢʪʦʤʫ ʢʘʨʘʪʵ, ʩʪʫʜʝʥʪʦʤ ɸʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ʋ ʇ.ʈ. ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʨʝʤʠʩʩʠʷ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʦʱʥʫʶ ʝʞʝʜʥʝʚʥʫʶ 

ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ, ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ 

ʦʪʤʝʯʘʣʦʩʴ.  

ʖʥʦʰʘ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʩʧʦʨʪ ʟʘʢʘʣʠʣ ʝʛʦ ʭʘʨʘʢʪʝʨ, ʧʦʤʦʛ ʙʦʨʦʪʴʩʷ ʩʦ ʩʪʨʘʭʘʤʠ ʠ ʚʦʩʧʠʪʘʣ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʝʙʝ.   
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ʀ ʵʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʠʤʝʨ ʪʦʛʦ, ʢʦʛʜʘ ʣʶʜʠ ʚʦʧʨʝʢʠ ʠʭ ʜʠʘʛʥʦʟʫ ʵʧʠʣʝʧʩʠʠ 

ʧʨʦʜʦʣʞʘʶʪ ʞʠʪʴ ʘʢʪʠʚʥʦʡ ʞʠʟʥʴʶ ʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʣʥʦʮʝʥʥʳʤʠ ʛʨʘʞʜʘʥʘʤʠ 

ʩʪʨʘʥʳ, ʥʦ ʠ ʣʠʜʝʨʘʤʠ ʠ ʯʝʤʧʠʦʥʘʤʠ. 

ɺʳʚʦʜʳ:  

1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʝʩʩ 

ʕʕɻ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʢʘʢ ʪʝʩʪ ʧʨʠ ʦʮʝʥʢʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʝʤʠʩʩʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʟʘʥʠʤʘʪʴʩʷ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ. 

2. ʇʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 1200 ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʵʧʠʣʝʧʩʠʠ ʚ ʨʘʟʥʳʭ 
ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʘ ʬʦʥʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʨʝʤʠʩʩʠʠ, ʧʦ ʜʘʥʥʳʤ ʕʕɻ ʚ ʦʪʚʝʪ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʫʶ ʫʤʝʨʝʥʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ 74% ʧʘʮʠʝʥʪʦʚ ʥʝ ʜʘʣʠ 

ʘʛʛʨʘʚʘʮʠʠ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ 7 ʜʥʝʡ 

ʥʘʙʣʶʜʝʥʠʷ, ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʢʣʠʥʠʯʝʩʢʦʝ ʫʭʫʜʰʝʥʠʝ. 

3. ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʠʟʤʝʥʝʥʠʷʤ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʧʘʮʠʝʥʪʳ ʩ 
ʠʜʠʦʧʘʪʠʯʝʩʢʠʤʠ ʘʙʩʘʥʩʥʳʤʠ ʠ ʤʠʦʢʣʦʥʠʯʢʠʤʠ  ʬʦʨʤʘʤʠ ʧʨʠ ʫʩʣʦʚʠʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ ʧʨʝʧʘʨʘʪʦʚ. 

4. ʆʪʤʝʯʝʥ ʬʘʢʪ, ʯʪʦ ʫ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʩʥʠʞʘʝʪʩʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 

ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʉʪʨʝʩʩ ʕʕɻ. ɼʘʥʥʳʡ ʬʘʢʪ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ. 

5. ʉʫʱʝʩʪʚʫʶʱʝʝ ʤʥʝʥʠʝ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ 
ʩʦʩʪʦʷʥʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʵʧʠʣʝʧʩʠʝʡ ʠ ʧʦʚʣʠʷʪʴ ʥʘ ʯʘʩʪʦʪʫ ʧʨʠʩʪʫʧʦʚ, ʩʥʠʞʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʛʠʧʦʢʩʠʠ ʠ ʫʭʫʜʰʘʝʪ ʩʦʤʘʪʠʯʝʩʢʠʡ ʬʦʥ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʦ.  

6. ʆʧʠʨʘʷʩʴ ʥʘ ʤʠʨʦʚʦʡ ʦʧʳʪ, ʫʤʝʨʝʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʝ ʪʦʣʴʢʦ ʙʣʘʛʦʧʨʠʷʪʥʦ 
ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ, ʥʦ ʠ ʧʦʤʦʛʘʝʪ ʙʦʨʦʪʴʩʷ ʩ ʜʝʧʨʝʩʩʠʝʡ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴʶ ʠ 
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ʧʣʦʭʠʤ ʥʘʩʪʨʦʝʥʠʝʤ.  

7. ʅʝʩʦʤʥʝʥʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʝʱʝ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʯʝʪʢʠʭ ʢʨʠʪʝʨʠʝʚ ʩʦʩʪʘʚʣʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʢʣʶʯʝʥʠʶ ʬʠʟʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ ʚ ʩʠʩʪʝʤʫ ʙʦʨʴʙʳ ʩ ʵʧʠʣʝʧʩʠʝʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ. 

8. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ ʚʣʠʷʥʠʠ ʜʨʫʛʠʭ ʦʙʳʯʥʳʭ ʞʠʟʥʝʥʥʳʭ 
ʩʠʪʫʘʮʠʡ ʥʘ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʵʧʠʣʝʧʩʠʝʡ ʠ ʜʨʫʛʠʤʠ ʧʘʪʦʣʦʛʠʷʤʠ. 
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çʅʝʚʨʦʣʦʛʠʷè, 2009  

3. ɿʘʤʘʡ ʊ.ʅ., ʊʠʪʦʚʘ ʅ.ʄ., ɽʣʩʫʢʦʚʘ ɽ.ʀ., ɽʨʝʤʝʝʚ ɸ.ɺ.. çɹʠʦʭʠʤʠʷè ï  ʂʨʘʩʥʦʷʨʩʢ : 

ʀʇʂ ʉʌʋ, 2008. ʩ. 124-125 

4. ɿʝʥʢʦʚ ʃ.ʈ. çʂʣʠʥʠʯʝʩʢʘʷ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʵʧʠʣʝʧʪʦʣʦʛʠʠè  - 

ʈʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʚʨʘʯʝʡ,  2004   
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6. ʄʘʢʘʨʦʚ ɻ.ɸ.  çʉʧʦʨʪʠʚʥʘ ʄʝʜʠʮʠʥʘè ʫʯʝʙʥʠʢ 2003. 

7. ʄʫʭʠʥ ʂ.ʖ., ʇʝʪʨʫʭʠʥ ɸ.ʉ., ɻʣʫʭʦʚʦʡ ʃ.ʖ. çʕʧʠʣʝʧʩʠʷ, ʘʪʣʘʩ ʵʣʝʢʪʨʦʢʣʠʥʠʯʝʩʢʦʡ 
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236. 
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2005.  ʩ763-790 

11. ʊʨʠʫʤʬʦʚ ɸ.ɺ. - ʇʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ çʊʦʧʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳè, 2007  

12. ʐʪʫʣʴʤʘʥ ɼ.ʈ., ʃʝʚʠʥ ʆ.ʉ. çʅʝʚʨʦʣʦʛʠʷ. ʉʧʨʘʚʦʯʥʠʢ ʧʨʘʢʪʠʢʫʶʱʝʛʦ ɺʨʘʯʘè. 2-ʝ 

ʠʟʜʘʥʠʝ, ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʜʦʧʣʦʥʝʥʠʝ ð ʄ.: çɼʧʨʝʩʩ-ʠʥʬʦʨʤè, 2002 - ʩ 554-555, 560-

561, 567. 

13.  ɺʣʠʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʙʦʣʴʥʳʭ ʩ ʵʧʠʣʝʧʩʠʝʡ. ʉʠʪʥʠʢʦʚ, ʉʘʚʠʥʦʚ, 
ɸʢʯʫʨʠʥʘ ɾʫʨʥʘʣ çʅʝʡʨʦʭʠʨʫʨʛʠʷ ʠ ʥʝʚʨʦʣʦʛʠʷ ʂʘʟʘʭʩʪʘʥʘè ˉ4, 2015. 

 

ʇʈʆʊʆʂʆʃ ʇʈɽɼ ʍʀʈʋʈɻʀʏɽʉʂʆɻʆ ʆɹʉʃɽɼʆɺɸʅʀʗ ʇɸʎʀɽʅʊʆɺ ʉ 

ʌɸʈʄɸʂʆʈɽɿʀʉʊɽʅʊʅʓʄʀ ʌʆʈʄɸʄʀ ʕʇʀʃɽʇʉʀʀ  - ʅɸ ʆʉʅʆɺɽ 15 ʃɽʊ 

ʈɸɹʆʊʓ SVS ʂʃʀʅʀʂʀ ʀʄɽʅʀ ɺ.ʄ. ʉɸɺʀʅʆɺɸ (ɸʃʄɸʊʓ) 

ɸʚʪʦʨʳ: ʉʘʚʠʥʦʚ ʉ.ɺ., ɸʢʯʫʨʠʥʘ ʗ.ɽ. 

SVS ʂʣʠʥʠʢʘ ʠʤ. ʉʘʚʠʥʦʚʘ ɺ.ʄ.(ʂʘʟʘʭʩʪʘʥ, ɸʣʤʘʪʳ, ʋʣʠʮʘ ʄʘʤʳʪʦʚʘ 99) 

ʂʘʬʝʜʨʘ ʌʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʢʫʨʩʦʤ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʂʈʄʋ. 

ʆʙʱʝʩʪʚʝʥʥʦʝ ʆʙʲʝʜʠʥʝʥʠʝ SVS Nevro ʠ SVS ʂʣʠʥʠʢʘ ʠʤʝʥʠ ɺ.ʄ. ʉʘʚʠʥʦʚʘ ʥʘʯʘʣʠ 

ʨʘʙʦʪʘʪʴ 2003 ʛʦʜʫ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʦʬʠʮʠʘʣʴʥʦ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʤʝʥʝʝ 1000 

ʧʘʮʠʝʥʪʦʚ ʩ ʵʧʠʣʝʧʩʠʝʡ. ʅʝ ʙʳʣʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʣʠʥʠʢ ʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʧʘʮʠʝʥʪʦʚ ʩ ʵʧʠʣʝʧʩʠʝʡ. ɸ ʪʘʢ ʞʝ ʥʝ ʙʳʣʦ ʢʘʬʝʜʨʳ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʥʠ 

http://www.booksmed.com/nevrologiya/701-obratnaya-zadacha-yeyeg-i-klinicheskaya.html
http://www.booksmed.com/nevrologiya/688-nevrologiya-gusev-ei-konovalov-an-nacionalnoe.html
http://www.booksmed.com/nevrologiya/703-klinicheskaya-yelektroyencefalografiya.html
http://www.booksmed.com/nevrologiya/703-klinicheskaya-yelektroyencefalografiya.html
http://www.booksmed.com/nevrologiya/651-topicheskaya-diagnostika-zabolevanij-nervnoj.html
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ʦʜʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚʠʜʝʦ ʵʵʛ ʤʦʥʠʪʦʨʠʥʛʘ, ʘʧʧʘʨʘʪʫʨʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʨʦʚʥʷ 

ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʨʦʚʠ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʰʝʛʦ ʆʙʱʝʩʪʚʝʥʥʦʛʦ ʆʙʲʝʜʠʥʝʥʠʷ SVS Nevro , SVS ʂʣʠʥʠʢʠ ʠʤʝʥʠ 

ɺ.ʄ.ʉʘʚʠʥʦʚʘ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ  ʥʘ ʥʘʯʘʣʦ 2018 ʛʦʜʘ ʚ ʂʘʟʘʭʩʪʘʥʝ ʩʠʪʫʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʠʟʤʝʥʠʣʘʩʴ. 

ʅʘ ʩʝʛʦʜʥʷ ʧʨʠ ʥʘʩʝʣʝʥʠʠ 18 272 430 ʛʨʘʞʜʘʥ ʤʳ ʠʤʝʝʤ: 

1. ʆʙʱʝʩʪʚʝʥʥʦ ʆʙʲʝʜʠʥʝʥʠʝ SVS Nevro - ɼʚʠʞʝʥʠʝ ɺʨʘʯʝʡ ʠ ʧʘʮʠʝʥʪʦʚ ʚ ʙʦʨʴʙʝ ʩ 

ʪʷʞʝʣʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʵʧʠʣʝʧʩʠʝʡ ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʣʝʥʳ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ɹʶʨʦ ʧʦ ʕʧʠʣʝʧʩʠʠ. 

2. ʇʝʨʚʘʷ ʧʦʣʥʦʧʨʦʬʠʣʴʥʘʷ SVS ʂʣʠʥʠʢʘ ʠʤʝʥʠ ɺ.ʄ. ʉʘʚʠʥʦʚʘ  ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠ 

ʣʝʯʝʥʠʶ ʵʧʠʣʝʧʩʠʠ ʠ ʪʷʞʝʣʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ɸʣʤʘʪʳ) 

3. ʆʙʱʝʩʪʚʝʥʥʦʝ ʆʙʲʝʜʠʥʝʥʠʝ -ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʇʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʘʷ ʃʠʛʘ. 

4. 68 ʘʧʧʘʨʘʪʦʚ ʜʣʠʪʝʣʴʥʦʛʦ ʕʕɻ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʘʧʧʘʨʘʪʳ ʜʣʷ 

ʧʦʣʠʩʦʤʥʦʛʨʘʬʠʠ. 

5. ɺ ʢʘʞʜʦʤ ʛʦʨʦʜʝ ʝʩʪʴ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʨʦʚʥʷ ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʨʦʚʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʤ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ ʩʜʘʪʴ 

ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʝʨʝʧʨʘʚʣʝʥ ʚ ʵʪʠ ʣʘʙʦʨʘʪʦʨʠʠ. 

6. 3 ʘʧʧʘʨʘʪʘ ʄʈʊ ʤʦʱʥʦʩʪʴʶ 3 ʪʝʩʣʘ ʠ ʦʢʦʣʦ 38 ʘʧʧʘʨʘʪʦʚ ʄʈʊ ʙʦʣʝʝ 

çʥʠʟʢʦʧʦʣʴʥʳʭè. 

7. ɼʚʘ ʘʧʧʘʨʘʪʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʕʊ ʠ SPECT.  

8. ʊʨʠ ʢʣʠʥʠʢʠ ʧʨʦʚʦʜʷʪ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʧʨʠ ʵʧʠʣʝʧʩʠʠ.  

9. ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʆʙʱʝʩʪʚʝʥʥʦʛʦ ʆʙʲʝʜʠʥʝʥʠʷ SVS Nevro 6 ʣʝʪ ʥʘʟʘʜ 

ʚʚʝʜʝʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ - ʛʣʘʚʥʳʡ ʚʥʝʰʪʘʪʥʳʡ ʵʧʠʣʝʧʪʦʣʦʛ ʈʂ ʠ ʜʘʣʝʝ, ʢʘʞʜʘʷ ʦʙʣʘʩʪʴ 

ʚʚʝʣʘ ʧʦʜʦʙʥʫʶ ʝʜʠʥʠʮʫ ʥʘ ʩʚʦʝʤ ʫʨʦʚʥʝ. 

10. ɹʦʣʝʝ 80% ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʘʶʪ ʙʝʩʧʣʘʪʥʦ. 

11. ʅʘʤʠ, ʩʦʚʤʝʩʪʥʦ ʩ ʃʘʙʦʨʘʪʦʨʠʷʤʠ ɻʝʥʦʤʝʜ ,  ʀʥʚʠʪʨʦ (ʄʦʩʢʚʘ), ʀʥʩʪʠʪʫʪʦʤ 

ʮʠʪʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ (ɸʣʤʘʪʳ) ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʦʣʥʦ ʧʨʦʬʠʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

12. ʆʨʛʘʥʠʟʦʚʘʥʘ ʂʘʬʝʜʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʢʫʨʩʦʤ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʵʧʠʣʝʧʪʦʣʦʛʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʂʘʟʘʭʩʢʦ ï ʈʦʩʩʠʡʩʢʦʛʦ 

ʄʝʜʠʮʠʥʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ,  ʥʘ ʙʘʟʝ ʥʘʰʝʡ SVS ʂʣʠʥʠʢʠ ʠʤʝʥʠ ɺ.ʄ. ʉʘʚʠʥʦʚʘ.  

13. ʆʨʛʘʥʠʟʦʚʘʥʘ ɸʩʩʦʮʠʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʦʚ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʦʙʲʝʜʠʥʝʥʠʝ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʪʦʨʦʚ. 

ɽʩʪʴ ʝʱʝ ʤʥʦʛʦ ʤʦʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʥʘʤ ʨʘʙʦʪʘʪʴ. 

ʅʦ, ʘʧʦʬʝʦʟʦʤ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʢʦʥʩʠʣʠʫʤ ʠ ʤʝʞʢʣʠʥʠʯʝʩʢʠʡ 

ʵʢʩʧʝʨʪʥʳʡ ʩʦʚʝʪ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ çʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʂʦʥʩʠʣʠʫʤʘè - ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʪʠʥʥʦʡ 

ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʦʜʦʙʨʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʘ. 

ɺ ʧʝʨʚʳʝ ʛʦʜʳ ʥʘʰʝʛʦ  ʩʪʘʥʦʚʣʝʥʠʷ ʦʙʱʠʡ ʧʨʦʮʝʥʪ çʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠè ʫ ʥʘʩ 

ʩʦʩʪʘʚʣʷʣ 64% ʠ ʛʣʘʚʥʘʷ ʥʘʰʘ ʦʰʠʙʢʘ ʙʳʣʘ ʥʝ ʯʝʪʢʦ ʚʳʩʪʘʚʣʝʥʥʳʡ ʜʠʘʛʥʦʟ 

ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ. ʆʥʘ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʦʜʥʦʧʦʣʶʩʥʦʤ ʤʥʝʥʠʠ. ʊʦ ʝʩʪʴ ʦʜʠʥ ʜʦʢʪʦʨ 
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ʝʩʣʠ ʩʯʠʪʘʣ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʘ ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʵʪʦ ʙʳʣʦ çʩʚʝʪʠʣʦè 

ʥʝʚʨʦʣʦʛʠʠ, ʪʦ ʜʠʘʛʥʦʟ ʥʝ ʧʦʜʚʝʨʛʘʣʩʷ ʩʦʤʥʝʥʠʶ. ʂʨʦʤʝ ʵʪʦʛʦ,  ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʧʨʝʜʝʣʷʣʩʷ 

ʫʨʦʚʝʥʴ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʚʳʩʦʢʦʨʘʟʨʝʰʘʶʱʘʷ  ʄʈʊ. 

ʇʨʦʨʳʚ ʥʘʯʘʣʩʷ ʩ ʩʦʟʜʘʥʠʷ ʤʝʞʢʣʠʥʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʪʥʦʛʦ ʢʦʥʩʠʣʠʫʤʘ ʠ ʚʚʝʜʝʥʠʷ ʧʨʦʪʦʢʦʣʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʤʳ ʧʨʠʚʣʝʢʣʠ ʥʝʩʢʦʣʴʢʦ ʚʨʘʯʝʡ ʠʟ ʨʘʟʥʳʭ 

ʢʣʠʥʠʢ, ʧʦʨʦʡ ʜʘʞʝ ʥʘʰʠʭ ʧʨʷʤʳʭ ʢʦʥʢʫʨʝʥʪʦʚ, ʘ ʪʘʢ ʞʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ-ʟʘ ʨʫʙʝʞʘ. ʇʨʠ 

ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʤʳ ʩʪʘʣʠ ʚʳʩʪʘʚʣʷʪʴ ʧʘʮʠʝʥʪʘ ʥʘ ʦʙʩʫʞʜʝʥʠʝ. 

ɺ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʤʳ ʩʪʘʣʠ ʦʧʨʝʜʝʣʷʪʴ ʫʨʦʚʝʥʴ ʧʨʝʧʘʨʘʪʦʚ ʚ ʢʨʦʚʠ. ʉʥʘʯʘʣʘ ʫ ɸʕʇ ʩ 

ʥʝ ʧʨʷʤʦʡ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʦʡ (ɺʘʣʴʧʨʦʘʪʳ, ʢʘʨʙʘʤʘʟʝʧʠʥʳ, ʬʝʥʦʙʘʨʙʠʪʘʣʳ ʠ ʪʘʢ ʜʘʣʝʝ), ʥʦ 

ʟʘʪʝʤ ʠ ʫ ʘʙʩʦʣʶʪʥʦ ʫ ʚʩʝʭ!  ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʘʧʧʘʨʘʪʘʭ ʬʠʨʤʳ 

ABBOTT, ʘ ʪʘʢ ʞʝ ʩ ʧʦʤʦʱʴʶ ʩʝʪʠ ʣʘʙʦʨʘʪʦʨʠʡ çInvitroè.  

ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʵʪʠʤ ʜʚʫʤ ʬʠʨʤʘʤ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʠʜʦʚ 

ɸʕʇ, ʘ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʝʪʴ ʣʘʙʦʨʘʪʦʨʠʡ çInvitroè ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʧʘʮʠʝʥʪʦʚ ʜʘʞʝ ʚ ʦʪʜʘʣʝʥʥʳʭ ʩʝʣʘʭ ʠ ʘʫʣʘʭ. 

ʇʨʠʯʝʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʢʘʢ ʧʨʠ ʠʟʤʝʥʝʥʠʠ  ʜʦʟʠʨʦʚʢʠ, ʪʘʢ ʠ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ. 

ɼʦ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʤʳ ʠ ʜʫʤʘʪʴ ʥʝ ʤʦʛʣʠ ʥʠ ʦ ʢʘʢʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʵʧʠʣʝʧʪʦʣʦʛʠʠ, ʢʨʦʤʝ ʪʘʢʠʭ 

ʷʚʥʳʭ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤ,  ʚʳʟʚʘʥʥʳʭ ʦʧʫʭʦʣʷʤʠ, ʛʝʤʘʪʦʤʘʤʠ ʠ ʪʘʢ ʜʘʣʝʝ! 

ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʚ ɸʩʪʘʥʝ ʦʪʢʨʳʣʩʷ ʚʝʣʠʢʦʣʝʧʥʳʡ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʧʦ ʧʦʩʣʝʜʥʝʤʫ ʩʣʦʚʫ 

ʀʥʩʪʠʪʫʪ ʥʝʡʨʦʭʠʨʫʨʛʠʠ, ʢʦʪʦʨʳʡ ʚʦʟʛʣʘʚʣʷʝʪ ʚʳʜʘʶʱʠʡʩʷ ʥʝʡʨʦʭʠʨʫʨʛ ʩʦʚʨʝʤʝʥʥʦʩʪʠ  - 

ɸʢʘʜʝʤʠʢ ɸʢʰʫʣʘʢʦʚ ʉ.ʂ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʩʭʝʤʘ, ʢʦʪʦʨʘʷ ʧʨʠʥʷʪʘ ʚʦ ʚʩʝʤ ʤʠʨʝ! ɹʝʨʠ ʠ ʜʝʣʘʡ! 
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ɺ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ, ʚʩʝ ʤʳ ʧʦʥʷʣʠ, ʯʪʦ ʭʠʨʫʨʛʠʷ ʵʧʠʣʝʧʩʠʠ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʱʝʡ 

ʥʝʡʨʦʭʠʨʫʨʛʠʠ! ʀ ʯʪʦ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʩʘʤ ʥʝʡʨʦʭʠʨʫʨʛ ʥʝ ʛʣʘʚʥʦʝ 

ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ!  ʀ ʚʦʦʙʱʝ ʟʜʝʩʴ ʥʝʪ ʛʣʘʚʥʳʭ!!! 

ʈʠʩʢʠ ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʜʭʠʨʫʨʛʠʯʝʩʢʦʡ ʦʮʝʥʢʦʡ ʠ ʩʘʤʠʤ ʦʧʝʨʘʪʠʚʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ, 

ʚʝʨʦʷʪʥʦʩʪʴ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʧʨʠʩʪʫʧʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʩʫʞʜʝʥʳ ʩ ʧʘʮʠʝʥʪʦʤ.  

ɼʣʷ ʧʨʠʥʷʪʠʷ ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʢʘʢ: 

- ʨʘʟʨʘʙʦʪʢʘ ʛʠʧʦʪʝʟʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʧʠʣʝʧʪʦʛʝʥʥʦʡ ʟʦʥʳ (ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʷʭ ʄʈ 

ʥʝʛʘʪʠʚʥʳʭ ʵʧʠʣʝʧʩʠʡ) 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʫʪʠ ʠ ʧʨʦʛʥʦʟʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ 

-  ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʚʘʟʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

- ʩʧʦʩʦʙʳ ʠʥʚʘʟʠʚʥʦʡ ʟʘʧʠʩʠ 

- ʪʠʧʳ ʵʣʝʢʪʨʦʜʦʚ 

- ʤʝʩʪʘ ʧʦʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʜʦʚ ʜʣʷ ʠʥʚʘʟʠʚʥʦʡ ʕʕɻ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ  ʢʦʥʩʠʣʠʫʤ ʚ ʩʦʩʪʘʚʝ ʤʫʣʴʪʠ ʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʢʦʤʘʥʜʳ!!!  ʊʘʢʦʡ ʙʳʣ 

ʩʦʟʜʘʥ ʚ 2016 ʛʦʜʫ ʩ ʫʯʘʩʪʠʝʤ SVS ʂʣʠʥʠʢʠ ʠʤʝʥʠ ɺ.ʄ. ʉʘʚʠʥʦʚʘ, ʂʘʬʝʜʨʳ ʥʝʡʨʦʭʠʨʫʨʛʠʠ 

ʂʘʟʄʋʅʆ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɼʶʩʝʤʙʝʢʦʚʘ ɽ.ʂ. ʠ ʂʘʬʝʜʨʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʢʫʨʩʦʤ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʂʈʄʋ. 

ʅʘʤʠ ʙʳʣ ʩʦʟʜʘʥ ʧʨʦʪʦʢʦʣ ʧʨʝʜ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʡ ʵʧʠʣʝʧʩʠʝʡ. ʇʨʦʪʦʢʦʣ ʧʨʝʜ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ  

ʩ ʘʥʘʣʠʟʘ ʧʨʝʜʳʜʫʱʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʩʝʤʠʦʪʠʢʠ ʧʨʠʩʪʫʧʦʚ! ɿʘʪʝʤ ʠʜʝʪ ʟʘʧʠʩʴ ʠʢʪʘʣʴʥʦʡ 

ʵʵʛ ʩʦ ʩʢʘʣʴʧʦʚʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ!  

ʀ ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ! ʇʨʠʯʝʤ, ʧʨʠʩʪʫʧʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʝ ʤʝʥʝʝ ʪʨʝʭ! 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ 100 ʠʢʪʘʣʴʥʳʭ ʵʵʛ ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʠ ʦʜʥʦʤ ʠʣʠ ʜʚʫʭ 

ʟʘʧʠʩʘʥʥʳʭ ʧʨʠʩʪʫʧʘʭ ʪʦʣʴʢʦ ʫ 62% ʠʜʝʪ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʦʙʦʠʭ ʧʨʠʩʪʫʧʦʚ ʠ 

ʩʝʤʠʦʪʠʢʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. 

ɺ ʦʩʪʘʣʴʥʳʭ ʞʝ ʩʣʫʯʘʷʭ, ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʡ ʠʢʪʘʣʴʥʦʡ ʟʘʧʠʩʠ ʧʨʠʩʪʫʧʳ ʤʦʛʣʠ ʠʩʭʦʜʠʪʴ 

ʩʦʚʝʨʰʝʥʥʦ ʠʟ ʜʨʫʛʠʭ ʟʦʥ, ʠʣʠ ʚʦʚʩʝ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ.   

ʅʝʩʦʤʥʝʥʥʦ, ʯʝʤ ʜʣʠʪʝʣʴʥʝʝ ʙʦʣʝʝʪ ʧʘʮʠʝʥʪ, ʪʝʤ ʙʦʣʴʰʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʠʩʪʦʯʥʠʢʘ 

ʧʨʠʩʪʫʧʦʚ! 

ʉʨʘʚʥʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʠʢʪʘʣʴʥʳʭ ʵʵʛ , ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʨʘʜʘʶʱʠʭ ʤʝʥʝʝ 5 ʣʝʪ ʠ ʩ ʙʦʣʴʰʠʤ 

ʩʪʘʞʝʤ ʤʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʦʙʣʘʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʠʩʪʫʧʦʚ ʨʘʩʰʠʨʷʝʪʩʷ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʦʚ ʙʦʣʝʟʥʠ! ʅʘ ʩʝʛʦʜʥʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʪʦʣʴʢʦ 200 

ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʨʦʢʘʤʠ  ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʬʦʨʤʘʤʠ, ʠ ʧʦʵʪʦʤʫ ʤʳ ʥʝ ʤʦʞʝʤ 

ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʘʙʩʦʣʶʪʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ʕʪʦʪ ʚʦʧʨʦʩ  ʪʨʝʙʫʝʪ ʜʦʨʘʙʦʪʢʠ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʥʝʢʦʪʦʨʳʝ ʧʘʮʠʝʥʪʳ ʧʦʧʘʜʘʶʪ ʢ ʥʘʤ ʩʦ ʩʪʘʞʝʤ ʧʦ 20 ʠ ʙʦʣʝʝ ʣʝʪ ʧʨʠʩʪʫʧʥʦʛʦ ʪʝʯʝʥʠʷ! 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʟʘʧʠʩʴ ʠʢʪʘʣʴʥʦʡ ʵʵʛ, ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ 

ʧʨʠʤʝʨʥʫʶ ʩʭʝʤʫ ʧʦʚʳʰʘʶʱʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʠʩʪʫʧʘ ʚʦ ʚʨʝʤʷ ʟʘʧʠʩʠ ʕʕɻ: 
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1. ɺ ʩʣʫʯʘʝ ʧʦʩʪʦʷʥʥʳʭ, ʝʞʝʜʥʝʚʥʳʭ ʧʨʠʩʪʫʧʦʚ ʧʨʦʙʣʝʤ ʥʝ ʚʦʟʥʠʢʘʝʪ. ʅʘʟʥʘʯʘʝʪʩʷ ʜʚʫʭ 

ʩʫʪʦʯʥʦʝ ʵʵʛ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ,  ʩʪʘʥʜʘʨʪʥʦʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  19 ʠʣʠ 21 ʵʣʝʢʪʨʦʜʦʚ.  

2. ɺ ʩʣʫʯʘʝ ʧʨʠʩʪʫʧʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʝ ʢʘʞʜʳʡ ʜʝʥʴ, ʤʳ ʥʘʯʠʥʘʝʤ ʩʥʠʞʘʪʴ ʜʦʟʠʨʦʚʢʫ 

ʧʨʝʧʘʨʘʪʦʚ: 

ɸ) ʧʨʠ ʧʨʠʝʤʝ ʦʜʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʤʳ ʩʥʠʞʘʝʤ ʜʦʟʠʨʦʚʢʫ ʚʝʯʝʨʦʤ, ʥʘʢʘʥʫʥʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘ 

30%.  

ʅʘ ʩʣʝʜʫʶʱʝʝ ʫʪʨʦ ʧʘʮʠʝʥʪ ʥʘʯʠʥʘʝʪ 2ʭ ʩʫʪʦʯʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. ɽʩʣʠ, ʢ ʢʦʥʮʫ ʧʝʨʚʦʛʦ ʜʥʷ 

ʟʘʧʠʩʠ ʥʝʪ ʧʨʠʩʪʫʧʦʚ, ʪʦ ʚʝʯʝʨʥʷʷ ʜʦʟʠʨʦʚʢʘ ʠʩʢʣʶʯʘʝʪʩʷ.  

ʉʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʧʦʤʝʪʢʫ, ʯʪʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʧʘʮʠʝʥʪʦʚ ʧʨʠʥʠʤʘʶʱʠʭ ʚʘʣʴʧʨʦʘʪʳ, 

ʢʘʨʙʘʤʘʟʝʧʠʥʳ, ʩʫʢʩʠʣʝʧ, ʠ ʜʨʫʛʠʝ ʤʝʜʠʢʘʤʝʥʪʳ ʩ ʢʦʨʦʪʢʠʤ ʩʨʦʢʦʤ ʧʦʣʫʚʳʚʝʜʝʥʠʷ. 

ɽʩʣʠ, ʧʘʮʠʝʥʪ ʧʨʠʥʠʤʘʝʪ ʧʨʝʧʘʨʘʪʳ ʩ ʜʣʠʥʥʳʤ ʧʝʨʠʦʜʦʤ ʧʦʣʫʚʳʚʝʜʝʥʠʷ,  ʪʦ ʩʥʠʞʝʥʠʝ 

ʧʨʝʧʘʨʘʪʘ ʥʘʯʠʥʘʝʪʩʷ ʟʘ ʪʨʠ ʜʥʷ ʜʦ ʦʙʩʣʝʜʦʚʘʥʠʡ. 

ɹ) ʧʨʠ ʧʨʠʝʤʝ ʜʚʫʭ ʧʨʝʧʘʨʘʪʦʚ, ʟʘ ʪʨʠ ʜʥʷ ʜʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʜʠʥ ʠʟ ʧʨʝʧʘʨʘʪʦʚ, ʯʘʱʝ ʚʩʝʛʦ ʩ 

ʢʦʨʦʪʢʠʤ ʧʝʨʠʦʜʦʤ ʧʦʣʫʚʳʚʝʜʝʥʠʷ, ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 50%, ʠ ʚ ʜʝʥʴ ʥʘʯʘʣʘ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʚʦʦʙʱʝ ʦʪʤʝʥʷʝʪʩʷ. 

ɽʩʣʠ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʥʝʪ ʧʨʠʩʪʫʧʦʚ, ʪʦ ʚʝʯʝʨʦʤ ʠ ʚʪʦʨʦʡ  ʧʨʝʧʘʨʘʪ ʥʝ ʜʘʝʪʩʷ. 

 ɺ 70% ʩʣʫʯʘʝʚ ʧʨʠʩʪʫʧʳ ʥʘʯʠʥʘʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ.  

ɺ) ʧʨʠ ʧʨʠʝʤʝ ʪʨʝʭ ʧʨʝʧʘʨʘʪʦʚ, ʟʘ 10 ʜʥʝʡ ʜʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʨʝʪʠʡ ʧʨʝʧʘʨʘʪ ʦʪʤʝʥʷʝʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʠ ʩʨʘʟʫ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʪʦʢʦʣ ʚʝʜʝʪʩʷ ʢʘʢ ʩ ʜʚʫʤʷ ʧʨʝʧʘʨʘʪʘʤʠ.  

ɽʩʣʠ ʧʨʠʩʪʫʧʳ ʩʣʝʜʫʶʪ ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ ʩ ʠʥʪʝʨʚʘʣʦʤ ʥʝ ʙʦʣʝʝ 2 ʯʘʩʦʚ ʠ ʢʘʞʜʳʡ 

ʧʦʩʣʝʜʫʶʱʠʡ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʠ ʪʷʞʝʣʳʡ, ʪʦ ʥʝʤʝʜʣʝʥʥʦ ʥʘʯʠʥʘʶʪ ʙʦʨʴʙʫ ʩʦ 

ʩʪʘʪʫʩʦʤ. ɺʧʣʦʪʴ ʜʦ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʚ ʦʪʜʝʣʝʥʠʝ ʨʝʘʥʠʤʘʮʠʠ. 

ʅʦ, ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʧʝʨʩʦʥʘʣʝ ʵʪʠ ʦʩʣʦʞʥʝʥʠʷ ʦʯʝʥʴ ʨʝʜʢʠʝ: ʥʘ 450 ʟʘʧʠʩʝʡ ʧʨʠʩʪʫʧʥʳʭ ʵʵʛ 

ʤʳ ʧʦʣʫʯʠʣʠ 3 ʩʪʘʪʫʩʘ ʠ ʪʦ, ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʳ ʚʩʝʛʜʘ ʦʙʩʫʞʜʘʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʦʩʣʦʞʥʝʥʠʡ ʩ ʧʘʮʠʝʥʪʦʤ,  ʧʦʣʫʯʘʷ ʦʪ ʥʝʛʦ 

ʨʘʩʧʠʩʢʫ ʦ ʪʦʤ, ʯʪʦ ʦʥ ʩʦʛʣʘʩʝʥ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠ ʧʦʣʫʯʠʣ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʚʦʟʤʦʞʥʳʭ ʦʩʣʦʞʥʝʥʠʷʭ. 

ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ 150 ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʳ ʥʝ ʚʳʷʚʠʣʠ ʯʝʪʢʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 

ʩʨʝʜʥʠʤ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʢʪʨʦʜʦʚ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ 19 ʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘ 21 ʵʣʝʢʪʨʦʜʘʭ.  ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʤʳ ʩʯʠʪʘʝʤ ʘʙʩʦʣʶʪʥʦ 

ʥʝʜʦʧʫʩʪʠʤʳʤ - ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʜʥʳʭ ʰʘʧʦʯʝʢ! ɺʦ ʚʨʝʤʷ ʧʨʠʩʪʫʧʘ, ʢʦʛʜʘ ʧʘʮʠʝʥʪ 

ʥʝ ʪʦʣʴʢʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʫʜʦʨʦʛʘʭ, ʥʦ ʠ ʤʦʞʝʪ ʩʦʚʝʨʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʰʘʧʦʯʢʠ 

ʜʚʠʛʘʶʪʩʷ ʠ ʜʘʞʝ ʣʝʛʢʦ ʩʨʳʚʘʶʪʩʷ. 

ʅʘʧʨʦʪʠʚ, ʵʣʝʢʪʨʦʜʳ, ʢʦʪʦʨʳʝ ʢʨʝʧʷʪʩʷ ʥʘ ʢʦʣʣʦʜʠʡ ʠʣʠ ʧʘʩʪʫ Ten 20, ʘ ʟʘʪʝʤ ʬʠʢʩʠʨʫʶʪʩʷ 

ʧʦ ʪʠʧʫ ʰʘʧʦʯʢʠ ɻʠʧʧʦʢʨʘʪʘ, ʚʳʜʝʨʞʠʚʘʶʪ ʧʦ 5 ʧʨʠʩʪʫʧʦʚ!  ʂʨʝʧʠʪʴʩʷ ʟʘʚʷʟʢʠ ʥʝ ʜʦʣʞʥʳ 

ʥʘ ʧʦʜʙʦʨʦʜʢʝ. ɺʦ ʚʨʝʤʷ ʧʨʠʩʪʫʧʘ ʚʦʟʥʠʢʘʶʪ ʩʠʣʴʥʳʝ ʘʨʪʝʬʘʢʪʳ. 
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ʊʦʣʴʢʦ ʧʦʩʣʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʯʘʛʘ (ʦʯʘʛʦʚ) ʤʳ ʥʘʧʨʘʚʣʷʝʤ ʧʘʮʠʝʥʪʘ ʥʘ ʄʈʊ. ʇʨʦʪʦʢʦʣ 

ʧʦʠʩʢʘ ʵʧʠʦʯʘʛʘ ʥʘ ʄʈʊ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ  ʧʨʝʞʜʝ ʚʩʝʛʦ  ʤʦʱʥʦʩʪʴ ʘʧʧʘʨʘʪʘ ʥʝ ʥʠʞʝ 1.5 

ʪʝʩʣʘ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʝʪ ʩʧʝʮʠʘʣʠʩʪ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ  ʠ 3 ʪʝʩʣʘ. 

ʊʦʣʱʠʥʘ ʩʢʘʥʦʚ ʜʦʣʞʥʘ ʙʳʪʴ 2 ʤʤ.  

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʣʠʰʴ ʚ 23% ʩʣʫʯʘʝʚ ʝʩʪʴ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʦʯʘʛʘ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʄʈʊ  ʩʝʤʠʦʪʠʢʝ ʧʨʠʩʪʫʧʦʚ ʠ ʜʘʥʥʳʭ ʠʢʪʘʣʴʥʦʡ ʵʵʛ. ɺʩʝʭ ʦʩʪʘʣʴʥʳʭ 

ʧʘʮʠʝʥʪʦʚ, ʢʨʦʤʝ ʪʝʭ,  ʫ ʢʦʛʦ ʝʩʪʴ ʷʚʥʘʷ ʢʣʠʥʠʢʘ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʵʧʠʣʝʧʩʠʠ ʦʪʧʨʘʚʣʷʝʤ 

ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʥʘ ʨʘʟʣʠʯʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʫʪʘʮʠʠ. ʇʨʠʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʣʶʙʦʡ 

ʟʘʜʝʨʞʢʦʡ ʨʘʟʚʠʪʠʷ ʵʪʦ ʜʝʣʘʝʪʩʷ ʚ 100% ʝʱʝ ʥʘ ʵʪʘʧʝ ʧʦʩʪʘʥʦʚʢʠ ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ! 

ɽʩʣʠ ʛʝʥʝʪʠʢʠ ʦʪʨʠʮʘʶʪ ʩʚʦʶ ʧʘʪʦʣʦʛʠʶ, ʪʦ ʧʘʮʠʝʥʪ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʇʕʊ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝʛʜʘ ʩʧʝʮʠʘʣʠʩʪʳ ʇʕʊ ʩʪʘʨʘʶʪʩʷ ʩʜʝʣʘʪʴ ʩʥʠʤʢʠ ʠʣʠ ʧʨʠʩʪʫʧʥʳʝ  ʠʣʠ ʧʦʩʪʧʨʠʩʪʫʧʥʳʝ. ɸ 

ʪʘʢ ʞʝ ʤʝʞʧʨʠʩʪʫʧʥʫʶ. ʀ ʪʦʣʴʢʦ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʠʷʭ ʟʘʧʠʩʳʚʘʝʪʩʷ ʪʦʣʴʢʦ 

ʤʝʞʧʨʠʩʪʫʧʥʘʷ. 

ʊʘʢ ʞʝ ʧʨʦʚʦʜʠʪʩʷ WADA test (ʣʘʪʝʨʘʣʠʟʫʶʱʠʡ ʠʥʪʨʘʢʘʨʦʪʠʜʥʳʡ ʪʝʩʪ) ʠ SISCOM ï 

ʧʨʦʚʝʜʝʥʠʝ ʠʢʪʘʣʴʥʦʡ SPECT ʩ ʥʘʣʦʞʝʥʠʝʤ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʄʈʊ (ʧʨʠʤʝʥʷʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʬʦʢʘʣʴʥʦʡ ʵʧʠʣʝʧʩʠʝʡ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʠʟʤʝʥʝʥʠʡ ʥʘ ʄʈʊ). 

ʂʨʘʡʥʝ ʚʘʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʠʣʠ ʩʦʚʤʝʩʪʥʦ ʠʣʠ ʧʦʵʪʘʧʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ  ʄʈʊ ʠ 

ʪʨʘʢʪʦʛʨʘʬʠʠ . 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʄʈʊ ʧʦʟʚʦʣʷʝʪ ʣʦʢʘʣʠʟʦʚʘʪʴ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ ʢʦʨʳ ʧʦ ʦʪʥʦʰʝʥʠʶ 

 ʢ ʵʧʠʣʝʧʪʠʯʝʩʢʦʤʫ ʦʯʘʛʫ. ɸ ʪʨʘʢʪʦʛʨʘʬʠʷ  - ʧʣʘʥʠʨʦʚʘʪʴ ʥʝʡʨʦʭʠʨʫʨʛʘʤ ʧʦʜʭʦʜʳ ʠ ʫʛʦʣ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʘʪʘʢʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ  ʰʠʨʦʢʦ ʥʘʯʠʥʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʄʕɻ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʯʝʪʢʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʵʧʠʣʝʧʪʦʛʝʥʥʳʝ ʦʯʘʛʠ, ʥʦ ʠ ʚʳʷʚʠʪʴ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠ ʧʦʩʣʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʧʦʥʷʪʝʥ ʛʝʥʝʟ ʠ ʣʦʢʘʣʠʟʘʮʠʷ 

ʦʯʘʛʦʚ ʧʘʮʠʝʥʪ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʠʥʪʨʘʢʨʘʥʠʘʣʴʥʦʝ ʕʕɻ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ. ʂʦʪʦʨʦʝ,  ʜʦʣʞʥʦ  

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ  ʚ ʦʪʜʝʣʝʥʠʷʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʡʨʦʭʠʨʫʨʛʠʠ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʘʨʩʝʥʘʣ ʤʝʪʦʜʦʚ ʠ ʘʧʧʘʨʘʪʫʨʳ ʧʨʝʜʭʠʨʫʨʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ  ʚ 

ʵʧʠʣʝʧʪʦʣʦʛʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʪʠʢʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʛʣʦʙʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ. ʊʦʣʴʢʦ ʩʦʚʤʝʩʪʥʳʝ ʫʩʠʣʠʷ ʥʝʚʨʦʣʦʛʦʚ, ʥʝʡʨʦʭʠʨʫʨʛʦʚ, ʧʩʠʭʦʣʦʛʦʚ ʠ, ʢʦʥʝʯʥʦ 

ʞʝ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʦʚ ʩʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ ʙʦʣʝʟʥʠ! 
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ɸʢʪʫʘʣʴʥʦʩʪʴ: ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʡ ʵʧʠʣʝʧʩʠʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʪʫʙʝʨʦʟʥʳʤ ʩʢʣʝʨʦʟʥʳʤ ʢʦʤʧʣʝʢʩʦʤ (ʊʉʂ), 

ʠ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʤʝʪʦʜʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ. 

ɺʚʝʜʝʥʠʝ: ʇʘʮʠʝʥʪʳ ʩ ʊʉʂ ʩʪʨʘʜʘʶʪ ʵʧʠʣʝʧʩʠʝʡ ʚ 85-92% ʩʣʫʯʘʝʚ, ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʝ 

ʪʝʯʝʥʠʝ ʦʪʤʝʯʝʥʦ ʚ 75-95% ʩʣʫʯʘʝʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 25-30 % ʧʨʠ ʵʧʠʣʝʧʩʠʠ ʚ ʮʝʣʦʤ. ʉʣʦʞʥʦʩʪʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʦʢʫʩʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʸʤʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩʚʷʟʘʥʳ ʩ 

ʥʘʣʠʯʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʧʨʠʧʘʜʢʦʚ ʧʨʠ ʊʉʂ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʘʮʠʝʥʪʦʚ, ʟʘʪʨʫʜʥʷʶʱʠʭ ʫʪʦʯʥʝʥʠʝ ʩʝʤʠʦʣʦʛʠʠ ʧʨʠʧʘʜʢʦʚ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʪʫʙʝʨʦʚ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʜʦʣʷʭ ʠ ʯʘʱʝ ʚ ʜʚʫʭ ʛʝʤʠʩʬʝʨʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʎʝʣʴ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʧʳʪ 

ʣʦʢʘʣʠʟʘʮʠʠ ʵʧʠʣʝʧʪʦʛʝʥʥʦʡ ʟʦʥʳ ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʵʧʠʣʝʧʩʠʠ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ 

ʩ ʊʉʂ ʫ ʧʘʮʠʝʥʪʘ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʇʘʮʠʝʥʪ 6-

ʪʠ ʣʝʪ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʜʠʘʛʥʦʟʦʤ: ʊʉʂ, ʢʣʠʥʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʡ, ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʘʷ 

ʵʧʠʣʝʧʩʠʷ (ʢʣʠʥʠʯʝʩʢʠʡ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ ʩʠʥʜʨʦʤʘ ʃʝʥʥʦʢʩʘ-ɻʘʩʪʦ), 

ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʝ ʪʝʯʝʥʠʝ. ɺʳʨʘʞʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʩʠʭʦ-ʨʝʯʝʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ. ʌʘʨʤʘʢʦʘʥʘʤʥʝʟ: 7 ʧʨʦʪʠʚʦʩʫʜʦʨʦʞʥʳʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ. ʅʘ ʦʩʥʦʚʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʵʧʠʣʝʧʩʠʠ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʪʦʢʦʣ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʵʪʘʧʳ ʧʨʝʜʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ: ʅʘʣʠʯʠʝ ʬʦʢʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʚʠʜʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʪʦʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʘʚʦʡ ʨʫʢʠ ʠ ʚʝʨʩʠʠ ʛʣʘʟʥʳʭ ʷʙʣʦʢ ʠ 

ʛʦʣʦʚʳ ʚʧʨʘʚʦ ʚ ʚʨʝʤʷ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʪʦʥʠʯʝʩʢʠʭ ʩʧʘʟʤʦʚ, ʫʢʘʟʳʚʘʣʦ, ʯʪʦ ʚʦʟʤʦʞʥʘʷ ʟʦʥʘ 

ʠʥʠʮʠʘʮʠʠ ʧʨʠʧʘʜʢʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʘʚʦʡ ʣʦʙʥʦʡ ʦʙʣʘʩʪʠ. ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ: ʪʫʙʝʨʳ ʩ 

çʜʦʨʦʞʢʦʡè ʢ ʩʪʝʥʢʝ ʙʦʢʦʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʚʦ ʚʩʝʭ ʜʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʧʨʘʚʦʡ ʣʦʙʥʦʡ ʦʙʣʘʩʪʠ. ʊʦʯʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʟʦʥʳ ʠʥʠʮʠʘʮʠʠ ʧʨʠʩʪʫʧʦʚ, ʙʳʣʘ ʟʘʪʨʫʜʥʝʥʘ ʠʟ-

ʟʘ ʩ ʧʨʦʜʦʣʞʝʥʥʦʡ ʜʠʬʬʫʟʥʦʡ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʟʘʧʠʩʠ. ɺʦ 

ʚʨʝʤʷ ʧʨʦʙʳ ʩ ʚʚʝʜʝʥʠʝʤ ʜʠʘʟʝʧʘʤʘ ʚ ʜʦʟʝ 0.25 ʤʛ ʥʘ ʢʛ ʚʦ ʚʨʝʤʷ ʕʕɻ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʙʳʣ 

ʣʦʢʘʣʠʟʦʚʘʥ ʬʦʢʫʩ ʚ ʧʨʘʚʦʡ ʣʦʙʥʦʡ ʦʙʣʘʩʪʠ ʧʦʜ ʵʣʝʢʪʨʦʜʦʤ Fp2 ʚʦ ʚʨʝʤʷ ʠʢʪʘʣʴʥʦʡ ʕʕɻ. 

ʕʕɻ: ʩ ʥʘʯʘʣʦʤ ʧʨʠʩʪʫʧʘ ï ʪʨʠ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʭ ʩʧʘʡʢ-ʚʦʣʥʦʚʳʭ ʢʦʤʧʣʝʢʩʘ ʧʦʜ Fp2, ʟʘʪʝʤ 

ï ʵʣʝʢʪʨʦ-ʜʝʢʨʝʤʝʥʪ, ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ 10 ʩʝʢʫʥʜ ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʷ ʢʦʨʢʦʚʦʛʦ ʨʠʪʤʘ, 

ʧʝʨʝʭʦʜʷʱʘʷ ʚ ʩʧʘʡʢ-ʚʦʣʥʦʚʳʝ ʢʦʤʧʣʝʢʩʳ 4-5ɻʮ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʣʝʚʦʝ ʧʦʣʫʰʘʨʠʝ ɻʄ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʜʠʬʬʫʟʥʳʤ ʟʘʤʝʜʣʝʥʠʝʤ ʢʦʨʢʦʚʦʛʦ ʨʠʪʤʘ. ɹʳʣʦ ʧʦʣʫʯʝʥʦ ʩʦʚʧʘʜʝʥʠʝ 

ʩʝʤʠʦʣʦʛʠʠ ʧʨʠʧʘʜʢʦʚ, ʟʦʥʳ ʠʥʠʮʠʠʨʫʶʱʝʡ ʧʨʠʧʘʜʢʠ ʧʦ ʜʘʥʥʳʤ ʕʕɻ ʠ ʥʘʣʠʯʠʝ ʪʫʙʝʨʦʚ ʚ 

ʵʪʦʡ ʟʦʥʝ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʨʝʟʝʢʮʠʠ ʪʫʙʝʨʘ ʚ ʧʨʘʚʦʡ ʩʨʝʜʥʝʡ ʣʦʙʥʦʡ 

ʠʟʚʠʣʠʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʥʝʡʨʦʥʘʚʠʛʘʮʠʠ ʠ ʵʣʝʢʪʨʦʢʦʨʪʠʢʦʛʨʘʬʠʠ. ɺʦ 

ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʡ ʵʣʝʢʪʨʦʢʦʨʪʠʢʦʛʨʘʬʠʠ ʙʳʣ ʫʪʦʯʥʸʥ ʦʙʲʸʤ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩʝʢʪʦʨʘʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʧʨʘʚʦʡ ʣʦʙʥʦʡ ʜʦʣʠ. 

ʇʦ ʜʘʥʥʳʤ ʢʦʨʪʠʢʦʛʨʘʬʠʠ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʦʯʘʛʘ. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ - ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺʦ ʚʨʝʤʷ 

ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 10 ʤʝʩʷʮʝʚ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʝʭ ʚʠʜʦʚ 

ʧʨʠʧʘʜʢʦʚ ʥʘ 50 ʧʨʦʮʝʥʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʦʦʧʝʨʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ, ʦʙʣʝʛʯʝʥʠʝ ʠʭ ʪʝʯʝʥʠʷ 

ʠ ʧʦʷʚʣʝʥʠʝ ʟʨʠʪʝʣʴʥʦʛʦ ʩʣʝʞʝʥʠʷ ʫ ʧʘʮʠʝʥʪʘ. ɺʳʚʦʜ: ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʈʅʇʎ ʥʝʚʨʦʣʦʛʠʠ ʠ 

ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʘʣʠʯʠʝ 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʢʦʤʘʥʜʳ ʚʨʘʯʝʡ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʟʚʦʣʷʝʪ ʣʦʢʘʣʠʟʦʚʘʪʴ ʟʦʥʫ 

ʠʥʠʮʠʘʮʠʠ ʧʨʠʧʘʜʢʦʚ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʦʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʡ ʵʧʠʣʝʧʩʠʠ 

ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʤ 

ʧʦʨʘʞʝʥʠʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.  
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ʇʦʩʢʦʣʴʢʫ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʙʦʪʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ 

ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʳʤ ʥʘʨʫʰʝʥʠʝʤ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ʆʅʄʂ), ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ 

ʧʝʨʬʫʟʠʠ ʚ ʙʘʩʩʝʡʥʝ ʧʦʨʘʞʝʥʥʦʛʦ ʩʦʩʫʜʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥʳ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʷ ʙʘʟʠʩʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʙʦʪʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʆʅʄʂ ʧʦ ʠʰʝʤʠʯʝʩʢʦʤʫ ʪʠʧʫ ʚ ʙʘʩʩʝʡʥʘʭ ʩʨʝʜʥʝʡ ʤʦʟʛʦʚʦʡ 

ʘʨʪʝʨʠʠ (ʉʄɸ) ʠ ʦʩʥʦʚʥʦʡ ʘʨʪʝʨʠʠ. ɹʳʣ ʦʙʩʣʝʜʦʚʘʥ 71 ʧʘʮʠʝʥʪ: I ʛʨʫʧʧʘ ï 49 ʯʝʣʦʚʝʢ 

(ʩʨ.ʚʦʟʨʘʩʪ ï 68,43Ñ12,47) ʩ ʆʅʄʂ ʚ ʙʘʩʩʝʡʥʝ ʉʄɸ, II  ʛʨʫʧʧʘ ï 22 ʯʝʣʦʚʝʢʘ (ʩʨ.ʚʦʟʨʘʩʪ ï 

65,29Ñ11,45) ʩ ʆʅʄʂ ʚ ʙʘʩʩʝʡʥʝ ʦʩʥʦʚʥʦʡ ʘʨʪʝʨʠʠ. ɿʘʧʠʩʴ ʕʕɻ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʦʪʜʝʣʝʥʠʡ ʥʘ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʝ çʕʥʮʝʬʘʣʘʥ-ʕʕɻʈ-19/26è ʬʠʨʤʳ 

çʄʝʜʠʢʦʤ ʄʊɼè (ʈʦʩʩʠʷ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʥʝʡʨʦʬʠʟʠʦʣʦʛʦʚ (IFCN).  ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʷʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʕʕɻ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ, ʚʧʣʦʪʴ ʜʦ ʩʥʠʞʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʜʦ ʫʨʦʚʥʷ 3-5 ʤʢɺ, ʩʨʘʚʥʠʤʦʝ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʰʫʤʘʤʠ ʫʩʠʣʠʪʝʣʷ. ʇʨʠ ʆʅʄʂ ʚ 

ʙʘʩʩʝʡʥʝ ʦʩʥʦʚʥʦʡ ʘʨʪʝʨʠʠ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ ʛʨʫʙʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʕʕɻ (ʚ 68% 

ʩʣʫʯʘʝʚ) ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʘʣʴʬʘ-ʨʠʪʤʘ ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʢʦʣʝʙʘʥʠʡ ʤʝʜʣʝʥʥʦʚʦʣʥʦʚʦʛʦ 

ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ, ʢʘʢ ʜʠʬʬʫʟʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʙʠʣʘʪʝʨʘʣʴʥʳʭ ʚʩʧʳʰʝʢ ʢʦʣʝʙʘʥʠʡ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʧʘʮʠʝʥʪʦʚ I ʛʨʫʧʧʳ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ 42% ʩʣʫʯʘʝʚ). ʇʨʠ ʵʪʦʤ ʫ ʧʘʮʠʝʥʪʦʚ I ʛʨʫʧʧʳ ʯʘʱʝ ʦʪʤʝʯʘʣʦʩʴ 

ʧʦʷʚʣʝʥʠʝ ʤʝʞʧʦʣʫʰʘʨʥʦʡ ʘʩʠʤʤʝʪʨʠʠ (ʢʘʢ ʘʤʧʣʠʪʫʜʥʦʡ, ʪʘʢ ʠ ʯʘʩʪʦʪʥʦʡ) ʩ ʥʘʨʫʰʝʥʠʝʤ 

ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʣʴʬʘ-ʨʠʪʤʘ (ʚʧʣʦʪʴ ʜʦ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ) ʠ ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʢʦʣʝʙʘʥʠʡ ʤʝʜʣʝʥʥʦʚʦʣʥʦʚʦʛʦ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʩʪʦʨʦʥʝ ʆʅʄʂ): ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ I ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 80%, ʚʦ II  ʛʨʫʧʧʝ ï 36%. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ II  ʛʨʫʧʧʳ ʯʘʱʝ ʘʣʴʬʘ-ʨʠʪʤ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʩ 

ʦʙʝʠʭ ʩʪʦʨʦʥ, ʣʠʙʦ ʝʛʦ ʠʥʜʝʢʩ ʩʦʩʪʘʚʣʷʣ ʤʝʥʝʝ 20%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʧʘʮʠʝʥʪʦʚ I ʛʨʫʧʧʳ 

ʘʣʴʬʘ-ʨʠʪʤ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʪʦʨʦʥʝ ʆʅʄʂ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʘʮʠʝʥʪʦʚ II  ʛʨʫʧʧʳ ʙʳʣʦ ʥʘʣʠʯʠʝ ʚ 18% ʩʣʫʯʘʝʚ ʩʥʠʞʝʥʠʷ ʘʤʧʣʠʪʫʜʳ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʦ ʫʨʦʚʥʷ 3-5 ʤʢɺ, ʩʨʘʚʥʠʤʦʝ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʰʫʤʘʤʠ ʫʩʠʣʠʪʝʣʷ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʕʕɻ ʚ I ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʠ ʪʦʣʴʢʦ 6%. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʥʘʙʣʶʜʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʆʅʄʂ ʥʘ ʕʕɻ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʢʦʣʝʙʘʥʠʷ ʤʝʜʣʝʥʥʦʚʦʣʥʦʚʦʛʦ 

ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʛʝʥʝʨʠʨʫʶʪʩʷ ʪʘʣʘʤʦ-ʢʦʨʪʠʢʘʣʴʥʦʡ 

ʩʠʩʪʝʤʦʡ ʩ ʫʯʘʩʪʠʝʤ ʤʦʜʫʣʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʨʝʪʠʢʫʣʷʨʥʦʡ ʘʢʪʠʚʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ. 

ʉʦʛʣʘʩʥʦ ʙʦʣʴʰʠʥʩʪʚʫ ʘʚʪʦʨʦʚ ʢʣʝʪʢʠ ʢʦʨʳ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ, ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʫʩʣʦʚʠʷʤ 

ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʟʤʝʥʝʥʠʷʤ ʥʘ ʕʕɻ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʧʝʨʬʫʟʠʠ ʚ ʙʘʩʩʝʡʥʝ ʧʦʨʘʞʝʥʥʦʛʦ ʩʦʩʫʜʘ ʫ ʙʦʣʴʥʳʭ ʩ 

ʆʅʄʂ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʨʢʦʚʳʭ 

ʦʪʜʝʣʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 
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ʕʃɽʂʊʈʆʕʅʎɽʌɸʃʆɻʈɸʌʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʅɽʁʈʆʌʀɿʀʆʃʆɻʀʀ 

ʂʆʄɸʊʆɿʅʓʍ ʉʆʉʊʆʗʅʀʁ ɺ ʅɽʁʈʆʍʀʈʋʈɻʀʀ 

 

ɺʘʨʝʰʥʶʢ ɽ.ɺ. 

ʍɻʂɹʉʅʄʇ ʠʤ. ʧʨʦʬ. ɸ.ʀ. ʄʝʱʘʥʠʥʦʚʘ, ʛ.ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 

ʕʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ (ʕʕɻ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʠʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ 

ʧʘʮʠʝʥʪʦʚ ʚ ʢʦʤʘʪʦʟʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʘ ʚʳʭʦʜʘ ʠʟ ʢʦʤʳ, ʘ ʪʘʢʞʝ 

ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʕʕɻ-ʧʘʪʪʝʨʥʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʢʦʤʘʪʦʟʥʳʭ ʩʦʩʪʦʷʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʡʨʦʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʉ 2007 ʛʦʜʘ ʘʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʦ 87 ʕʕɻ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʮʠʝʥʪʦʚ ʚ ʢʦʤʘʪʦʟʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʚ 

ʨʝʘʥʠʤʘʮʠʦʥʥʳʭ ʦʪʜʝʣʝʥʠʷʭ ʧʦʣʠʪʨʘʚʤʳ, ʦʙʱʝʡ ʠ ʜʝʪʩʢʦʡ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʍɻʂɹʉʅʄʇ. 

ʀʩʩʣʝʜʦʚʘʣʠʩʴ ʧʘʮʠʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʤʝʩʷʮʝʚ ʜʦ 75 ʣʝʪ ʩ ʊʏʄʊ, ʆʅʄʂ ʩ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ, ʉɸʂ, ʫʰʠʙʘʤʠ-ʨʘʟʤʦʟʞʝʥʠʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʧʫʭʦʣʷʤʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʧʦʩʣʝ ʥʝʡʨʦʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʪʘʢʞʝ ʢʦʤʘʤʠ ʥʝʠʟʚʝʩʪʥʦʛʦ ʛʝʥʝʟʘ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʡʨʦʭʠʨʫʨʛʠʯʝʩʢʠʤ ʘʥʘʤʥʝʟʦʤ ʣʠʙʦ ʪʨʘʚʤʘʪʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʤʷʛʢʠʭ 

ʪʢʘʥʝʡ ʛʦʣʦʚʳ. ʅʝ ʚʢʣʶʯʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʳ ʩ ʛʠʧʦʢʩʠʯʝʩʢʠ-ʠʰʝʤʠʯʝʩʢʦʡ 

ʵʥʮʝʬʘʣʦʧʘʪʠʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʘʭ ñɽʢʩʧʝʨʪ ʊʄò ʠ 

ñBRAINTESTò ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʈʝʟʫʣʴʪʘʪʳ: ɼʠʬʬʫʟʥʘʷ ʘʣʴʬʘ-ʢʦʤʘ ʩ ʥʠʟʢʦʡ 

ʨʝʘʢʪʠʚʥʦʩʪʴʶ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ 5 (5,75%) ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʬʬʫʟʥʳʤ ʘʢʩʦʥʘʣʴʥʳʤ 

ʧʦʨʘʞʝʥʠʝʤ (ɼɸʇ), ʉʇʆʅ, ʧʨʦʛʥʦʟ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʚʳʞʠʚʘʥʠʷ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ 

ʘʣʴʬʘ-ʢʦʤʘ ʩ ʵʧʠʣʝʧʪʠʬʦʨʤʥʳʤ ʧʘʪʪʝʨʥʦʤ (ʦʯʘʛʦʚʳʝ ʩʧʘʡʢʠ, ʦʩʪʨʳʝ-ʤʝʜʣʝʥʥʳʝ ʚʦʣʥʳ) ʫ 5 

(5,75%) ʙʦʣʴʥʳʭ ʩ ʫʰʠʙʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ, ʧʨʦʛʥʦʟ ʜʣʷ ʚʳʞʠʚʘʥʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʩ ʠʩʭʦʜʦʤ ʚ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʫʶ ʵʧʠʣʝʧʩʠʶ. ɹʝʪʘ-ʢʦʤʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ 3 

(3,5%) ʙʦʣʴʥʳʭ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʚʩʣʝʜʩʪʚʠʝ ʠʥʪʦʢʩʠʢʘʮʠʠ ʧʨʝʧʘʨʘʪʘʤʠ ʜʣʷ 

ʥʘʨʢʦʟʘ, ʙʦʣʴʥʳʝ ʚʳʟʜʦʨʦʚʝʣʠ, ʧʨʦʛʥʦʟ ʜʣʷ ʞʠʟʥʠ ʠ ʚʳʭʦʜʘ ʠʟ ʢʦʤʳ ʙʣʘʛʦʧʨʠʷʪʥʳʡ. ʊʝʪʘ-

ʢʦʤʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ 26 (30%) ʙʦʣʴʥʳ ʩ ʪʷʞʝʣʦʡ ʏʄʊ, ʧʘʮʠʝʥʪʳ ʫʤʝʨʣʠ ʠʣʠ ʠʤʝʣʠ ʚʳʭʦʜ 

ʠʟ ʢʦʤʳ ʚ ʚʝʛʝʪʘʪʠʚʥʳʡ ʩʪʘʪʫʩ, ʧʨʦʛʥʦʟ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʠ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ. 

ɺʳʩʦʢʦʚʦʣʴʪʥʘʷ ʜʝʣʴʪʘ ʘʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʫ 7 (8%) ʙʦʣʴʥʳʭ ʩ ʪʷʞʝʣʦʡ ʏʄʊ, ʚʳʭʦʜ ʠʟ 

ʢʦʤʳ ʫ ʜʝʪʝʡ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ, ʯʝʤ ʫ ʚʟʨʦʩʣʳʭ, ʧʨʦʛʥʦʟ ʜʣʷ ʞʠʟʥʠ ʙʣʘʛʦʧʨʠʷʪʥʳʡ. 

ʅʠʟʢʦʚʦʣʴʪʥʘʷ ʜʝʣʴʪʘ/ʪʝʪʘ-ʢʦʤʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ 25 (28,8%) ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʳʤʠ ʏʄʊ, 

ʉʇʆʅ, ʚʳʞʠʣʠ ʪʦʣʴʢʦ ʜʝʪʠ, ʚʳʭʦʜ ʠʟ ʢʦʤʳ ʯʝʨʝʟ ʘʧʘʣʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. ɺʝʨʝʪʸʥʥʘʷ ʢʦʤʘ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʫ 12 (13,3%) ʙʦʣʴʥʳʭ, ʚʩʝ ʚʳʞʠʣʠ, ʧʨʦʛʥʦʟ ʙʣʘʛʦʧʨʠʷʪʥʳʡ. ʇʘʪʪʝʨʥ 

ʚʩʧʳʰʢʘ-ʫʛʥʝʪʝʥʠʝ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʫ 4 (4,5%) ʧʘʮʠʝʥʪʦʚ: ʧʦʜʨʦʩʪʢʘ ʩ ʦʪʨʘʚʣʝʥʠʝʤ 

ʙʘʢʣʦʬʝʥʦʤ, ʫ ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʳʤ ʚʠʨʫʩʥʳʤ ʵʥʮʝʬʘʣʠʪʦʤ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʤ 

ʩʪʘʪʫʩʝ, ʩ ʛʠʧʝʨʩʝʢʨʝʪʦʨʥʦʡ ʛʠʜʨʦʮʝʬʘʣʠʝʡ, ʧʨʦʛʥʦʟ ʜʣʷ ʞʠʟʥʠ ʙʣʘʛʦʧʨʠʷʪʥʳʡ, ʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ.  ɺʳʚʦʜʳ: ʕʕɻ ʢʦʤʘʪʦʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʘʛʥʦʩʪʠʢʫ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʦʡ 

ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ, ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʛʥʦʟʘ ʠ 

ʵʪʠʦʣʦʛʠʠ ʢʦʤʳ. 

 

BURST-SUPRESSION PATTERN IS NOT ALWAYS PREDICTING POOR PROGNOSIS 

IN CHILDREN  

 
1Voitenkov V.B., 2Sinkin M.V., 1Skripchenko N.V., 1Vilnits A.A.  
1Pediatric Research and Clinical Center for Infectious Diseases, Saint-Petersburg, Russia 
2NV Sklifosovsky research institute of Emergency Care 

 

Among the numerous pathological changes of the EEG in critical conditions burst-suppression pattern 

(BSP) is considered to be most ominous and indicating the poor prognosis. BSP is diagnosed when 

50% of all EEG is replaced by the isoelectric flatline, interchanged with normal amplitude bursts. 

BSP is best studied in adults; in pediatric critical care it is far less explored. We have seen the clinical 
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case of the 5-years old girl with critical condition who had BSP for 7 days; afterwards her condition 

significantly improved and her consciousness restored. Thus, BSP in pediatric population indicates 

severe disruption of the bioelectric activity of the brain. In some pediatric cases although, this pattern 

is not indicating inevitable poor prognosis and clinical condition may be improved after the proper 

intensive care is applied. Also this clinical case demonstrates the necessity to perform EEG as often 

as possible in children with critical illness; also we are stressing out the clinical usefulness in these 

cases of the somatosensory evoked potentials (SSEPs), which are independent of drug profile of 

intensive care and were proved decisive as a prognostic tool in these conditions.  

 

ɼʀʅɸʄʀʂɸ ʇɸʊʊɽʈʅʆɺ ʕʇʀʃɽʇʊʀʏɽʉʂʆʁ ɸʂʊʀɺʅʆʉʊʀ ʅɸ ʌʆʅɽ 

ʇʈʀɽʄɸ ʇʈʆʊʀɺʆʉʋɼʆʈʆɾʅʆʁ ʊɽʈɸʇʀʀ ʇʈʀ ʈɸɿʃʀʏʅʓʍ ʌʆʈʄɸʍ 

ʕʇʀʃɽʇʉʀʀ. ʈɸʉʐʀʈɽʅʀɽ ʇʈʆʊʆʂʆʃɸ ʕʕɻ ʀʉʉʃɽɼʆɺɸʅʀʗ. 

ʇʈɸʂʊʀʏɽʉʂʆɽ ʇʈʀʄɽʅɽʅʀɽ ʌɸʈʄɸʂʆʃʆɻʀʏɽʉʂʆɻʆ ʊɽʉʊʀʈʆɺɸʅʀʗ ɺ 

ʕʇʀʃɽʇʊʀʏɽʉʂʆʁ ʕʃɽʂʊʈʆʕʅʎɽʌɸʃʆɻʈɸʌʀʀ 

 

ɻʝʥʝʨʘʣʦʚ ɺ.ʆ., ʉʘʜʳʢʦʚ ʊ.ʈ., ʂʘʟʘʢʦʚʘ ʖ.ɺ., ʖʛʘʡ ɸ.ʄ.  

ʄʎ "ʇʣʘʥʝʪʘʄʝʜ" 

 

ʇʦʢʘʟʘʪʝʣʠ ʕʕɻ ï ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʡ ʠʥʜʠʢʘʪʦʨ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ, ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ, 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʤʝʪʦʜʦʚ ʪʝʨʘʧʠʠ. ʇʨʠ ʯʘʩʪʳʭ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʠʩʪʫʧʘʭ ʜʘʥʥʳʝ ʕʕɻ 

ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ (ʦʩʥʦʚʥʦʡ ʢʨʠʪʝʨʠʡ ï ʯʘʩʪʦʪʘ 

ʧʨʠʩʪʫʧʦʚ). ʇʨʠ ʨʝʜʢʠʭ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʠʩʪʫʧʘʭ ʜʘʥʥʳʝ ʕʕɻ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚʦʩʫʜʦʨʦʞʥʦʡ ʪʝʨʘʧʠʠ ʥʘ ʵʧʠʣʝʧʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʤʦʟʛʘ. 

ʇʨʠʟʥʘʢʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʕʕɻ ʜʠʥʘʤʠʢʠ: ʫʤʝʥʴʰʝʥʠʝ ʠʥʜʝʢʩʘ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʩʪʠ ʧʘʪʪʝʨʥʦʚ 

ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʫʤʝʥʴʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʧʘʪʪʝʨʥʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʝʨʠʡʥʳʭ 

ʧʘʪʪʝʨʥʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʜʠʥʦʯʥʳʝ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜʠʬʬʫʟʥʳʭ ʧʘʪʪʝʨʥʦʚ ʚ 

ʙʠʬʨʦʥʪʘʣʴʥʳʝ ʠʣʠ ʬʦʢʘʣʴʥʳʝ. ʇʨʠʟʥʘʢʘʤʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʕʕɻ ʜʠʥʘʤʠʢʠ ʷʚʣʷʶʪʩʷ 

ʥʘʨʘʩʪʘʥʠʝ ʠʥʜʝʢʩʘ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʩʪʠ ʧʘʪʪʝʨʥʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʘʨʘʩʪʘʥʠʝ 

ʘʤʧʣʠʪʫʜʳ ʧʘʪʪʝʨʥʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ 

ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʷʚʣʝʥʠʝ ʩʝʨʠʡʥʳʭ ʧʘʪʪʝʨʥʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʚʤʝʩʪʦ ʦʜʠʥʦʯʥʳʭ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʠʬʨʦʥʪʘʣʴʥʳʭ ʧʘʪʪʝʨʥʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʜʠʬʬʫʟʥʳʝ, ʧʦʷʚʣʝʥʠʝ ʧʘʪʪʝʨʥʘ ʚʪʦʨʠʯʥʦʡ ʙʠʣʘʪʝʨʘʣʴʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʇʨʠ ʀɻʕ 

ʧʨʠʟʥʘʢʘʤʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʕʕɻ ʜʠʥʘʤʠʢʠ ʷʚʣʷʝʪʩʷ ʩʘʥʘʮʠʷ ʕʕɻ, ʥʘʨʘʩʪʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʦʙʘʤ, ʫʤʝʥʴʰʝʥʠʝ ʠʥʜʝʢʩʘ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʝʨʠʡ 

ʧʘʪʪʝʨʥʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʚʦ ʚʨʝʤʷ ʩʥʘ ʠ ʧʨʦʙʫʞʜʝʥʠʷʭ, 

ʟʘʤʝʥʘ ʜʠʬʬʫʟʥʳʭ ʧʘʪʪʝʨʥʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʙʠʬʨʦʥʪʘʣʴʥʳʝ ʠʣʠ ʬʦʢʘʣʴʥʳʝ. 

ʆʪʜʝʣʴʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʬʦʪʦʧʘʨʦʢʩʠʟʤʘʣʴʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ. ɸʣʛʦʨʠʪʤ 

ʢʦʥʪʨʦʣʷ ʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʪʝʨʘʧʠʠ ʧʨʠ ʬʦʪʦʩʝʥʩʠʪʠʚʥʦʡ ʵʧʠʣʝʧʩʠʠ: ʩʪʘʨʪʦʚʦʝ ʥʦʯʥʦʝ 

ɺʕʕɻ (ʢʦʥʩʪʘʪʘʮʠʷ ʬʦʪʦʩʝʥʩʠʪʠʚʥʦʩʪʠ), ʥʘʟʥʘʯʝʥʠʝ ʪʝʨʘʧʠʠ, ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ɺʕʕɻ 

(ʢʦʨʦʪʢʘʷ ʟʘʧʠʩʴ ʩ ʬʦʪʦʧʨʦʙʘʤʠ) ʯʝʨʝʟ 1 ʥʝʜʝʣʶ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï ʢʦʨʨʝʢʮʠʷ ʪʝʨʘʧʠʠ, 

ʧʦʚʪʦʨʥʘʷ ʢʦʨʦʪʢʘʷ ʟʘʧʠʩʴ ʯʝʨʝʟ 1 ʥʝʜʝʣʶ, ʧʨʠ ʢʫʧʠʨʦʚʘʥʠʠ ʬʦʪʦʧʘʨʦʢʩʠʟʤʘʣʴʥʦʩʪʠ ï 

ʧʨʦʚʝʜʝʥʠʝ ʥʦʯʥʦʛʦ ɺʕʕɻ ʤʦʥʠʪʦʨʠʥʛʘ. ɿʘʧʠʩʠ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʘʧʧʘʨʘʪʝ ʚ 

ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʯʘʩʪʦʪʘʭ. ʇʨʠ ʬʦʢʘʣʴʥʳʭ ʬʦʨʤʘʭ ʵʧʠʣʝʧʩʠʠ 

ʧʨʠʟʥʘʢʘʤʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʕʕɻ ʜʠʥʘʤʠʢʠ ʷʚʣʷʝʪʩʷ ʩʘʥʘʮʠʷ ʕʕɻ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʠʩʪʦʯʥʠʢʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʤʝʥʴʰʝʥʠʝ ʠʥʜʝʢʩʘ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʩʪʠ 

ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʢʘʞʜʳʡ ʠʩʪʦʯʥʠʢ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʮʝʥʠʚʘʝʪʩʷ 

ʦʪʜʝʣʴʥʦ), ʫʤʝʥʴʰʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʝʨʠʡ ʧʘʪʪʝʨʥʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʕʕɻ ʜʠʥʘʤʠʢʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʥʘʨʘʩʪʘʥʠʷ ʠʥʜʝʢʩʘ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʩʪʠ 

ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʬʦʢʘʣʴʥʳʭ ʧʘʪʪʝʨʥʦʚ ʚ ʜʠʬʬʫʟʥʳʝ. ɼʣʷ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ 
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ʢ ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʦʛʦ ʪʝʩʪʘ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʮʝʥʠʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʦʛʦ ʪʝʩʪʘ, ʢʘʢ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʧʨʦʪʦʢʦʣʘ ʕʕɻ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 22 ʧʘʮʠʝʥʪʘ ʩ ʥʘʣʠʯʠʝʤ ʥʘ 

ʕʕɻ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʳʩʦʢʦʛʦ ʠʥʜʝʢʩʘ ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʩʪʠ. ɺʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ 

4,4Ñ1,5ʣʝʪ. ʀʟ ʥʠʭ 10 ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʣʴʪʠʬʦʢʘʣʴʥʦʡ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 8 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʘʪʪʝʨʥʦʤ ʧʨʦʜʦʣʞʝʥʥʦʡ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʤʝʜʣʝʥʥʦʛʦ ʩʥʘ 

(CSWS), 4 ʧʘʮʠʝʥʪʘ ʩ ʧʨʦʜʦʣʞʝʥʥʦʡ ʨʝʛʠʦʥʘʨʥʦʡ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺʩʝʤ 

ʧʘʮʠʝʥʪʘʤ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʚʠʜʝʦ-ʕʕɻ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣ ʚʚʝʜʝʥ 1 ʤʣ 1% ʨʘʩʪʚʦʨʘ 

ɼʠʘʟʝʧʘʤʘ per os (ʜʦʟʘ 10 ʤʛ). ʏʝʨʝʟ 30 ʤʠʥʫʪ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʠʥʜʝʢʩʘ 

ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʩʪʠ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺʩʝʤ ʧʘʮʠʝʥʪʘʤ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʤ ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ ɼʠʘʟʝʧʘʤʘ, ʚ 

ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʙʳʣ ʚʢʣʶʯʝʥ ʂʣʦʙʘʟʘʤ ʚ ʜʦʟʘʭ ʦʪ 10 ʤʛ ʜʦ 30 ʤʛ (1,2-1,3 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ). 

ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʤʫʣʴʪʠʬʦʢʘʣʴʥʦʡ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʫ 8 (80%) ʧʘʮʠʝʥʪʦʚ ʥʘ 

ʕʕɻ ʧʦʩʣʝ ʧʨʠʝʤʘ ɼʠʘʟʝʧʘʤʘ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ʉʨʝʜʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʦʜʦʣʞʝʥʥʳʤ ʵʧʠʣʝʧʪʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ ʩʥʘ ʫ 6 (75%) ʧʘʮʠʝʥʪʦʚ ʥʘ ʕʕɻ ʧʦʩʣʝ 

ʧʨʠʝʤʘ ɼʠʘʟʝʧʘʤʘ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ.  ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ 

ʩ ʧʨʦʜʦʣʞʝʥʥʦʡ ʨʝʛʠʦʥʘʨʥʦʡ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʫ 3 (75%)ʧʘʮʠʝʥʪʦʚ ʥʘ ʕʕɻ ʧʦʩʣʝ 

ʧʨʠʝʤʘ ɼʠʘʟʝʧʘʤʘ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ 

ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʦʪ ɼʠʘʟʝʧʘʤʘ ʫ 76,5% ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʝʥ ʟʥʘʯʠʤʳʡ (ʫʨʝʞʝʥʠʝ 

ʧʨʠʩʪʫʧʦʚ ʥʘ 50% ʠ ʙʦʣʝʝ) ʢʣʠʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ ʧʨʠʝʤʝ ʂʣʦʙʘʟʘʤʘ.  ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʦʜʠʤʦʛʦ ʚʦ ʚʨʝʤʷ ʕʕɻ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʦʛʦ ʪʝʩʪʘ 

ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʘ ʦʪ ʚʚʝʜʝʥʠʷ ʚ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ 

ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʛʦ ʨʷʜʘ.  
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ʄʎ "ʇʣʘʥʝʪʘʄʝʜ" 

 

EEG is the most reliable indicator of quality of antiepileptic therapy: drug therapy, surgical treatment, 

non-drug therapy.  In case of frequent epileptic seizures, EEG is an additional criterion for the 

effectiveness of treatment (the main criterion ï the frequency of seizures). In case of rare epileptic 

seizures, EEG is the only indicator of the action of anticonvulsant therapy on the epileptic system of 

the brain. Indications of positive EEG dynamics are reduction of paroxysmal index of epileptic 

activity patterns, decrease in the number of sources of epileptic activity reduction of the amplitude of 

epileptic activity patterns, transformation of the serial patterns of epileptic activity in a single, 

transformation of diffuse patterns into bifrontal or focal patterns. Indications of negative EEG 

dynamics are increase of paroxysmal index of epileptic activity patterns, increase in the amplitude of 

epileptic activity patterns, increase in the number of sources of epileptic activity, emergence of serial 

patterns of epileptic activity instead of single, transformation of frontal patterns of epileptic activity 

into diffuse patterns, appearance of the secondary bilateral synchronization pattern. In IGE 

indications of positive EEG dynamics are disappearance of epileptic activity, increase of resistance 

to functional tests, reduction of the index of epileptic activity and duration of series of patterns of 

epileptic activity during wakefulness, during sleep, upon awakening, replacement of diffuse patterns 

of epileptic activity by bifrontal or focal patterns. The dynamics of the photoparoxysmal response in 

its presence is evaluated separately. A control algorithm for efficiency therapy of photosensitive 

epilepsy: starting night VEM (statement of photosensitivity), prescription of the therapy, control EEG 

(short recording with photic tests) after 1 week, if necessary ï correction of the therapy, short EEG 

after 1 week, after relief of photoparoxysmal reaction providing of the night VEM. Recordings are 
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made on the same equipment under standard conditions at the same frequencies.  In focal epilepsy 

indications of positive EEG dynamics are normalization of EEG, decrease in the number of sources 

of epileptic activity, reduction of paroxysmal index of epileptic activity (each source of epileptic 

activity is evaluated separately), reducing the duration of a series of patterns of epileptic activity. 

Negative EEG dynamics is manifested in the increasing of the index of paroxysmal epileptic activity, 

increasing the number of sources of epileptic activity, the transformation of focal patterns in diffuse. 

Benzodiazepine test can be used to assess the sensitivity to antiepileptic therapy. The aim of the study 

was to assess the prognostic value of the benzodiazepine test as part of the EEG Protocol of the study. 

22 patients were analyzed with the presence of the EEG epileptic activity with a high quantity.  The 

age of the patients was 4.4Ñ1.5 years. Among them 10 patients with multifocal epileptic activity, 8 

patients with pattern of continuous epileptic activity during slow sleep (CSWS), 4 patients with 

continuous regional epileptic activity. All patients during the video-EEG monitoring were 

administered 1 ml of 1% solution of Diazepam per os (dose 10 mg). After 30 minutes, the index of 

paroxysmal epileptic activity was evaluated. All patients with a positive electroencephalographic 

effect, recorded on Diazepam, in the treatment regimen was included Clobazam in doses from 10 mg 

to 30 mg (1.2-1.3 mg/kg body weight). Among patients with multifocal epileptic activity in 8 (80%) 

patients on EEG after receiving Diazepam was recorded pronounced positive effect. Among patients 

with CSWS in 6 (75%) patients on EEG after receiving Diazepam was recorded pronounced positive 

effect. Among patients with prolonged regional epileptic activity in 3 (75%) patients on EEG after 

receiving Diazepam was recorded a pronounced positive effect. Among patients with positive effects 

of receiving Diazepam in 76.5% of patients there was a significant (reduction of seizures by 50% or 

more) clinical effect with daily intake of Clobazam. So the results of the benzodiazepine test 

conducted during the EEG allow to objectively assess the possibility of the effect of the introduction 

of benzodiazepine into the treatment regimen. 

 

ʇʆʃʀʄʆʈʌʀɿʄ ʂʃʀʅʀʏɽʉʂʀʍ ʇʈʆʗɺʃɽʅʀʁ ɺʊʆʈʀʏʅʆ-

ɻɽʅɽʈɸʃʀɿʆɺɸʅʅʓʍ ʉʋɼʆʈʆɾʅʓʍ ʇʈʀʉʊʋʇʆɺ ʇʈʀ ʌʆʂɸʃʔʅʆʁ 

ʕʇʀʃɽʇʉʀʀ ʋ ɺɿʈʆʉʃʓʍ 

 

ɻʝʥʝʨʘʣʦʚ ɺ.ʆ., ʉʘʜʳʢʦʚ ʊ.ʈ., ʂʘʟʘʢʦʚʘ ʖ.ɺ., ʖʛʘʡ ɸ.ʄ. 

ʄʎ "ʇʣʘʥʝʪʘʄʝʜ" 

 

ʉʫʜʦʨʦʞʥʳʝ ʪʦʥʠʢʦ-ʢʣʦʥʠʯʝʩʢʠʝ ʧʨʠʩʪʫʧʳ ʙʳʚʘʶʪ 2 ʚʠʜʦʚ: ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʠ ʚʪʦʨʠʯʥʦ-

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʝ. ɻʉʇ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʠʜʠʦʧʘʪʠʯʝʩʢʠʭ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʬʦʨʤ ʵʧʠʣʝʧʩʠʠ 

(ʀɻʕ), ʚʦʟʥʠʢʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʙʦʜʨʩʪʚʦʚʘʥʠʠ (ʚʦ ʩʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ), ʜʣʷ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʘ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʧʝʨʠʦʜʫ ʧʨʦʙʫʞʜʝʥʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʠʤʤʝʪʨʠʯʥʳʡ 

ʭʘʨʘʢʪʝʨ ʢʠʥʝʤʘʪʠʢʠ ʧʘʨʦʢʩʠʟʤʘ, ʦʙʳʯʥʦ ʦʥʠ ʚʦʟʥʠʢʘʶʪ ʥʝʦʞʠʜʘʥʥʦ. ɺɻʉʇ ʥʘʧʨʦʪʠʚ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤ ʵʧʠʣʝʧʩʠʠ, ʚʦʟʥʠʢʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʦ ʚʨʝʤʷ 

ʩʥʘ, ʦʪʤʝʯʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʠ ʩ ʧʝʨʠʦʜʦʤ ʧʨʦʙʫʞʜʝʥʠʷ, ʧʘʮʠʝʥʪ ʤʦʞʝʪ ʧʨʝʜʯʫʚʩʪʚʦʚʘʪʴ 

ʥʘʯʘʣʦ ʧʨʠʩʪʫʧʘ, ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʬʦʢʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʢʠʥʝʤʘʪʠʢʝ ʧʘʨʦʢʩʠʟʤʘ. ʇʨʠ 

ʵʪʦʤ ʤʦʛʫʪ ʦʪʤʝʯʘʪʴʩʷ ʩʣʦʞʥʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ɻʉʇ ʠ ɺɻʉʇ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʯʘʩʪʳʤ ʥʘʣʠʯʠʝʤ ʧʨʠ ʀɻʕ ʬʦʢʘʣʴʥʦʡ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʕʕɻ, ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʥʘ ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʥʘʣʠʯʠʝʤ ʚ ʢʠʥʝʤʘʪʠʢʝ ɻʉʇ ʬʦʢʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, 

ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ɻʉʇ ʚʦ ʚʨʝʤʷ ʩʥʘ. ʇʨʠ ʵʪʦʤ ʧʨʠ ɺɻʉʇ ʥʝ ʚʩʝ ʧʘʮʠʝʥʪʳ 

ʦʱʫʱʘʶʪ ʥʘʯʘʣʦ ʧʨʠʩʪʫʧʘ. ʇʨʠ ʘʥʘʣʠʟʝ ɺɻʉʇ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʤ, 

ʯʪʦ ʧʘʮʠʝʥʪ ʥʝ ʤʦʞʝʪ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʥʘʯʘʣʦ ʧʨʠʩʪʫʧʘ, ʩʚʠʜʝʪʝʣʠ ʨʝʛʠʩʪʨʠʨʫʶʪ ʥʘʯʘʣʦ 

ʧʨʠʩʪʫʧʘ ʧʦ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʫʜʦʨʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʙʝʩʩʫʜʦʨʦʞʥʘʷ ʬʘʟʘ ʵʧʠʣʝʧʪʠʯʝʩʢʦʛʦ 

ʧʨʠʩʪʫʧʘ ʧʨʦʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦ ʠ ʚʳʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ɺʕʕɻ ʤʦʥʠʪʦʨʠʥʛʝ. ʉʫʱʝʩʪʚʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʩʢʦʨʦʩʪʠ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʧʨʠʩʪʫʧʘ. ʇʨʝʜʚʝʩʪʥʠʢʠ ʧʨʠʩʪʫʧʘ, 

ʧʨʝʜʰʝʩʪʚʫʶʪ ʧʘʨʦʢʩʠʟʤʫ ʜʦ ʩʫʪʦʢ (ʕʕɻ-ʥʝʛʘʪʠʚʥʳ), ʘʫʨʘ (ʕʕɻ-ʥʝʛʘʪʠʚʥʘ), ʧʘʨʮʠʘʣʴʥʦʝ 

ʥʘʯʘʣʦ ɺɻʉʇ ʩ ʤʝʜʣʝʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʥʝʨʘʣʠʟʘʮʠʝʡ (ʕʕɻ-ʧʦʟʠʪʠʚʥʘ), ɺɻʉʇ ʩ ʙʳʩʪʨʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʥʝʨʘʣʠʟʘʮʠʝʡ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠʩʪʫʧʘ ʦʙʫʩʣʦʚʣʝʥʳ ʩʢʦʨʦʩʪʴʶ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʢʪʘʣʴʥʦʡ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʩʦʩʝʜʥʠʝ ʨʝʛʠʦʥʳ ï ʩʢʦʨʦʩʪʴʶ 

ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʤʘʩʩʳ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʭ ʥʝʡʨʦʥʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ 

ʚ ʧʨʠʩʪʫʧ. ʂʠʥʝʤʘʪʠʢʘ ʧʨʠʩʪʫʧʘ ʦʙʫʩʣʦʚʣʝʥʘ ʪʦʧʠʯʝʩʢʠʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝʤ ʟʦʥʳ 

ʠʥʠʮʠʘʮʠʠ ʧʨʠʩʪʫʧʘ (ʧʝʨʚʠʯʥʦʡ ʵʧʠʣʝʧʪʦʛʝʥʥʦʡ ʟʦʥʳ) ʠ ʩʠʤʧʪʦʤʘʪʦʛʝʥʥʦʡ ʟʦʥʳ (ʟʦʥʳ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʧʨʠʩʪʫʧʘ). ɿʦʥʘ ʠʥʠʮʠʘʮʠʠ ʧʨʠʩʪʫʧʘ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʩʠʤʧʪʦʤʘʪʦʛʝʥʥʦʡ ʠʣʠ ʙʳʪʴ ʜʠʩʪʘʥʮʠʨʦʚʘʥʘ ʦʪ ʥʝʝ. ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʥʳʝ ʧʝʨʚʠʯʥʳʝ 

ʵʧʠʣʝʧʪʦʛʝʥʥʳʝ ʟʦʥʳ ʤʦʛʫʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʦʜʥʫ ʩʠʤʧʪʦʤʘʪʦʛʝʥʥʫʶ ʟʦʥʫ. ɸ ʦʜʥʘ ʧʝʨʚʠʯʥʘʷ 

ʧʝʨʚʠʯʥʘʷ ʵʧʠʣʝʧʪʦʛʝʥʥʘʷ ʟʦʥʘ ʫ ʨʘʟʥʳʭ ʧʘʮʠʝʥʪʦʚ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʩʠʤʧʪʦʤʘʪʦʛʝʥʥʳʝ ʟʦʥʳ. ʊʦ ʝʩʪʴ ʨʘʟʣʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʝʨʚʠʯʥʦʡ ʵʧʠʣʝʧʪʦʛʝʥʥʦʡ ʟʦʥʳ 

ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʩʭʦʜʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ. ɸ ʣʦʢʘʣʠʟʘʮʠʷ ʠʩʪʦʯʥʠʢʘ 

ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʧʨʠʩʪʫʧʘ ʥʝʚʦʟʤʦʞʥʘ ʚʚʠʜʫ 

ʥʘʣʠʯʠʷ ʨʘʟʣʠʯʥʳʭ ʪʦʧʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʝʨʚʠʯʥʦʡ ʵʧʠʣʝʧʪʦʛʝʥʥʦʡ ʠ 

ʩʠʤʧʪʦʤʘʪʦʛʝʥʥʦʡ ʟʦʥʦʡ. ɺʘʞʥʦ, ʯʪʦ ɺɻʉʇ ʧʨʠ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʬʦʢʘʣʴʥʦʡ ʵʧʠʣʝʧʩʠʠ 

ʠʤʝʶʪ 2 ʚʘʨʠʘʥʪʘ ʢʣʠʥʠʢʦ-ʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʦʡ ʛʝʥʝʨʘʣʠʟʘʮʠʠ: ʩ ʤʝʜʣʝʥʥʦʡ ʢʣʠʥʠʢʦ-

ʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʦʡ ʛʝʥʝʨʘʣʠʟʘʮʠʝʡ ʠ ʩ ʙʳʩʪʨʦʡ ʢʣʠʥʠʢʦ-ʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʦʡ 

ʛʝʥʝʨʘʣʠʟʘʮʠʝʡ. ɻʠʧʧʦʢʘʤʧʘʣʴʥʘʷ ʵʧʠʣʝʧʩʠʷ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ (ʣʝʟʠʦʥʘʣʴʥʘʷ ʠ 

ʥʝʣʝʟʠʦʥʘʣʴʥʘʷ) ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ. ʇʨʠ ʣʝʟʠʦʥʘʣʴʥʦʡ ʵʧʠʣʝʧʩʠʠ 

(ʧʨʠ ʄʊʉ) ʧʨʝʦʙʣʘʜʘʶʪ ʇʇ, ʉʇʇ ʠ ɺɻʉʇ ʩ ʤʝʜʣʝʥʥʦʡ ʢʣʠʥʠʢʦ-ʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʦʡ 

ʛʝʥʝʨʘʣʠʟʘʮʠʝʡ. ʇʨʠ ʥʝʣʝʟʠʦʥʘʣʴʥʦʡ ʵʧʠʣʝʧʩʠʠ (ʧʨʠ ɸʣʕ, ʵʧʠʣʝʧʩʠʠ ʧʨʠ ʍʀʄ) ʦʩʥʦʚʥʳʤ 

ʚʠʜʦʤ ʧʨʠʩʪʫʧʦʚ ʷʚʣʷʶʪʩʷ ɺɻʉʇ ʩ ʙʳʩʪʨʦʡ ʢʣʠʥʠʢʦ-ʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʦʡ ʛʝʥʝʨʘʣʠʟʘʮʠʝʡ. 

ʕʪʦ ʤʦʞʝʪ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʠʝʤ ʚ ʩʢʦʨʦʩʪʠ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʠ ʚʦʚʣʝʯʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʩʠʤʧʪʦʤʘʪʦʛʝʥʥʳʭ ʟʦʥ. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠ ʣʝʟʠʦʥʘʣʴʥʦʡ ʚʠʩʦʯʥʦʡ ʵʧʠʣʝʧʩʠʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʩʫʙʩʪʨʘʪ ʦʧʨʝʜʝʣʷʝʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʤʝʜʣʝʥʥʫʶ ʛʝʥʝʨʘʣʠʟʘʮʠʶ ʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʵʧʠʣʝʧʪʠʯʝʩʢʦʛʦ ʧʨʠʩʪʫʧʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʚ 

ʣʝʯʝʥʠʠ. ʇʨʠ ʥʝʣʝʟʠʦʥʘʣʴʥʦʡ ʚʠʩʦʯʥʦʡ ʵʧʠʣʝʧʩʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ɺɻʉʇ ʩ ʙʳʩʪʨʦʡ 

ʛʝʥʝʨʘʣʠʟʘʮʠʝʡ, ʵʧʠʣʝʧʩʠʷ ʠʤʝʝʪ ʭʦʨʦʰʠʡ ʧʨʦʛʥʦʟ ʚ ʜʦʩʪʠʞʝʥʠʠ ʨʝʤʠʩʩʠʠ.  

 

POLYMORPHISM OF CLINICAL MANIFESTATIONS OF FOCAL EPILEPSY IN 

ADULTS. MULTIFOCAL EPILEPSY: MECHANISMS OF FORMATION IN ADULTS, 

SEMIOLOGY OF SEIZURES AND PROGNOSIS 

 

Generalov V.O., Sadykov T.R, Kazakova Y.V., Yugay A.M. 

ʄʎ "ʇʣʘʥʝʪʘʄʝʜ" 

 

There are 2 types of convulsive tonic-clonic seizures: generalized and secondary-generalized. GCS 

are common for idiopathic generalized forms of epilepsy (IGE), occur mainly in wakefulness (in sleep 

much less often), they are characterized by adherence to the period of awakening, mainly symmetrical 

nature of the kinematics of paroxysm, they usually occur unexpectedly. SGCS on the contrary are 

common for symptomatic forms of epilepsy, occur mainly during sleep, there is no connection with 

the period of awakening, the patient can anticipate the onset of an attack, and seizure is characterized 

by the presence of a focal component in the kinematics of paroxysm. In this case, there may be 

difficulties in the differential diagnosis of GCS and SGCS associated with the frequent presence of 

focal epileptic activity on EEG in IGE, structural changes in brain MRI, the presence in the kinematics 

of GCS of the focal component, the periodic occurrence of GCS during sleep. At the same time, not 

all patients feel the onset of an attack. In the analysis of SGCS, there are also problems associated 

with the fact that the patient can not feel the beginning of the attack, witnesses register the beginning 

of the attack on the occurrence of the convulsive component, the unconvulsive phase of the epileptic 

attack is asymptomatic and is detected only with VEG monitoring. There are various options of speed 

generalization of the attack. The harbingers of the attack, the paroxysm is preceded by up to a day 

(EEG-negative), aura (EEG-negative), partial beginning SGCS with slow clinical generalization 

(EEG positive), SGCS with fast clinical generalization. Clinical manifestations of the attack are due 

to the rate of distribution of ictal epileptic activity to neighboring regions ï the rate of progressive 
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increase in the critical mass of synchronized neurons involved in the attack. The kinematics of the 

attack is due to the topical relationship of the area of initiation of the attack (primary epileptogenic 

zone) and the symptomatogenic zone (zone of clinical manifestations of the attack). The area of 

initiation of the attack may correspond to the symptomatogenic or be distanced from it. In this case, 

different primary epileptogenic zones can initiate one symptomatogenic zone. And one primary 

primary epileptogenic zone in different patients can initiate different symptomatogenic zones. So the 

different location of the primary epileptogenic zone may be accompanied by similar clinical 

manifestations. A localization of the source of epileptic activity in clinical manifestations of the attack 

is impossible due to the presence of various topical relationships between the primary epileptogenic 

and symptomatogenic zone. It is important that SGCS in symptomatic focal epilepsy have 2 variants 

of clinical and encephalographic generalization: with slow clinical and encephalographic 

generalization and with rapid clinical and encephalographic generalization. Hippocampally epilepsy 

of various etiologies (lesional and non-lesional) has various clinical manifestations. In lesional 

epilepsy (MTS) SPS, CPS and SGCS with slow clinical-encephalographic generalization is common. 

In non-lesional epilepsy (alcocolic epilepsy, epilepsy due chronic brain ischemia) main form of 

seizures are SGCS with fast clinical and encephalographic generalization. This may be due to the 

difference in the speed of generalization and the involvement of different symptomatogenic zones. 

We can say that in the case of lesional temporal epilepsy, the morphological substrate determines, on 

the one hand, slow generalization and kinematic manifestations of epileptic seizure, on the other hand, 

resistance in treatment. With non-seasonal temporal epilepsy dominated by SGCS with rapid 

generalization, epilepsy has a good prognosis. 

 

ʂʆʄʇʃɽʂʉʅɸʗ ʆʎɽʅʂɸ ɼɸʅʅʓʍ ʕʕɻ-ɺʀɼɽʆʄʆʅʀʊʆʈʀʅɻɸ ʀ ɼɸʅʅʓʍ 

ʄʈʊ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺ ʂʃʀʅʀʏɽʉʂʆʁ ʇʈɸʂʊʀʂɽ ʕʇʀʃɽʇʊʆʃʆɻɸ 
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ʇʨʦʚʝʜʝʥʠʝ ʕʕɻ-ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳʤ ʚʠʜʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʪʘʢ ʠ ʜʣʷ ʧʘʮʠʝʥʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʯʝʪʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʚʳʪʝʢʘʶʱʠʝ ʦʪʩʶʜʘ 

ʧʦʢʘʟʘʥʠʷ ʜʣʷ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ. ʇʦʯʪʠ ʚʩʝ ʙʦʣʴʥʳʝ ʵʧʠʣʝʧʩʠʝʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʄʈʊ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʭʦʜʷʪ ʦʙʱʝʧʨʠʥʷʪʫʶ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʦ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʤʝʣʴʯʘʡʰʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ (ʪʘʢʠʝ ʢʘʢ ʬʦʢʘʣʴʥʳʝ ʢʦʨʪʠʢʘʣʴʥʳʝ 

ʜʠʩʧʣʘʟʠʠ, ʄɺʉ ʠ ʜʨ.). ʉʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦʙʳʯʥʦ ʧʨʦʚʦʜʠʪʩʷ ʬʦʨʤʘʣʴʥʦ. ʇʫʪʠ 

ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ. ʂʣʠʥʠʮʠʩʪ ʵʧʠʣʝʧʪʦʣʦʛ ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʚʣʘʜʝʝʪ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ ʠ ʤʝʪʦʜʠʢʘʤʠ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʢʦʨʨʝʣʷʮʠʠ ʩ ʚʦʟʤʦʞʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʧʦʨʘʞʝʥʠʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʝʡʨʦʬʠʟʠʦʣʦʛ ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʟʥʘʝʪ ʢʣʠʥʠʢʫ ʠ ʩʝʤʠʦʣʦʛʠʶ 

ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʠʧʘʜʢʦʚ ʠ ʜʨʫʛʠʭ ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʚʣʘʜʝʝʪ 

ʤʝʪʦʜʠʢʘʤʠ ʥʝʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʢʦʨʨʝʣʷʮʠʠ ʩ ʚʦʟʤʦʞʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʈʘʜʠʦʣʦʛ ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʟʥʘʝʪ ʢʣʠʥʠʢʫ ʠ ʩʝʤʠʦʣʦʛʠʶ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ 

ʧʨʠʧʘʜʢʦʚ ʠ ʜʨʫʛʠʭ ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚ ʢʦʨʨʝʣʷʮʠʠ ʩ ʚʦʟʤʦʞʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʧʦʨʘʞʝʥʠʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʚʣʘʜʝʝʪ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʟʘʯʘʩʪʫʶ ʥʝʚʦʟʤʦʞʥʳ.  ʇʫʪʠ ʚʳʭʦʜʘ ʠʟ ʩʠʪʫʘʮʠʠ. ʉʧʝʮʠʘʣʴʥʦʩʪʴ 

ʵʧʠʣʝʧʪʦʣʦʛ ï ʟʘ - ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʢʣʠʥʠʢʠ ʵʧʠʣʝʧʩʠʠ ʠ ʩʝʤʠʦʣʦʛʠʠ ʧʨʠʧʘʜʢʦʚ, ʯʝʪʢʦʝ 

ʧʦʥʠʤʘʥʠʝ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʜʘʥʥʳʭ ʕʕɻ ʄʈʊ ʠ ʢʣʠʥʠʢʠ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʣʝʯʝʥʠʷ 

ʵʧʠʣʝʧʩʠʠ; ʧʨʦʪʠʚ - ʦʪʩʫʪʩʪʚʠʝ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ çʵʧʠʣʝʧʪʦʣʦʛʘè; ʫʟʢʘʷ 

ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʟʘʪʨʫʜʥʠʪ ʚʦʧʨʦʩʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ; 3 ʨʘʟʥʳʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʪʨʝʙʫʶʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʝʨʪʠʬʠʢʘʮʠʠ. ʉʦʟʜʘʥʠʝ ʧʦʣʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʢʦʤʘʥʜʳ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʝʥʪʨʘʭ ʟʘ - ʯʝʪʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʢʘʞʜʳʤ 

ʩʧʝʮʠʘʣʠʩʪʦʤ, ʚʳʩʦʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʢʘʞʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʦʪʜʝʣʴʥʳʭ ʘʩʧʝʢʪʘʭ, 
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ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ; ʧʨʦʪʠʚ - ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ 

ʚ ʢʨʫʧʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʝʥʪʨʘʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʘʟʠʩʥʦʡ ʦʩʥʦʚʦʡ ʦʢʘʟʘʥʠʷ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʵʧʠʣʝʧʩʠʝʡ (1 ï 2 ʚ ʩʪʨʘʥʝ); ʥʝʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʜʦʙʥʳʭ ʮʝʥʪʨʦʚ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʙʳʪʴ 

ʦʩʫʱʝʩʪʚʣʸʥ ʢʣʠʥʠʮʠʩʪʦʤ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩʘʤʠ ʣʝʯʝʥʠʷ ʵʧʠʣʝʧʩʠʠ ʠ 

ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ʘʜʝʢʚʘʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʫʢʘʟʘʥʠʝʤ ʮʝʣʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʘʢ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢ ʠ 

ʧʦʩʣʝ ʥʝʛʦ; ʦʪʚʝʪʳ ʥʘ ʚʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ ʚ ʟʘʢʣʶʯʝʥʠʠ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʣʠʥʠʮʠʩʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʥʝʥʠʷ ʢʘʢ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢ ʧʦ ʠʭ 

ʢʣʠʥʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

 

ʍɸʈɸʂʊɽʈ ʇɸʊʆʃʆɻʀʏɽʉʂʀʍ ʀɿʄɽʅɽʅʀʁ ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ 

ɸʂʊʀɺʅʆʉʊʀ ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ ʋ ʇɸʎʀɽʅʊʆɺ ʉ ʉɸʍɸʈʅʓʄ ɼʀɸɹɽʊʆʄ 

ʇʆ ɼɸʅʅʓʄ ʕʃɽʂʊʈʆʕʅʎɽʌɸʃʆɻʈɸʌʀʀ 

 

ɿʘʡʮʝʚʘ ɽ.ʖ., ʎʫʢʘʥʦʚ ɸ.ʅ. 

ɻʋ çʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʨʘʜʠʘʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʵʢʦʣʦʛʠʠ 

ʯʝʣʦʚʝʢʘè, ʫʣ. ʀʣʴʠʯʘ, 290, ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ, rcrm@tut.by 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʯʘʩʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʧʦʨʘʞʝʥʠʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ 

ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ (ʉɼ). ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʟʳʚʘʶʪ 

ʮʝʥʪʨʘʣʴʥʫʶ (ʥʝʚʨʦʟʦʧʦʜʦʙʥʳʝ ʠ ʧʩʠʭʦʧʦʜʦʙʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʵʥʮʝʬʘʣʦʧʘʪʠʠ) ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʫʶ ʥʝʡʨʦʧʘʪʠʶ. ʏʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʡʨʦʧʘʪʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

33%. ʈʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʡʨʦʧʘʪʠʠ ʚʳʷʚʣʷʶʪʩʷ 

ʢʣʠʥʠʯʝʩʢʠ ʫ 15% ʣʠʮ, ʩʪʨʘʜʘʶʱʠʭ ʉɼ, ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ï ʥʝ ʤʝʥʝʝ ʯʝʤ ʫ ʧʦʣʦʚʠʥʳ 

ʧʘʮʠʝʥʪʦʚ [1]. ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʉɼ. ʇʨʠ ʘʥʘʣʠʟʝ ʵʣʝʢʪʨʦʵʮʝʬʘʣʦʛʨʘʤʤ (ʕʕɻ) ʦʪʤʝʯʝʥʘ ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʷ, ʜʝʟʦʨʛʘʥʠʟʘʮʠʷ 

ʢʦʨʢʦʚʦʛʦ ʨʠʪʤʘ ʩʦ ʩʥʠʞʝʥʠʝʤ ʚʦʣʴʪʘʞʘ ʠ ʧʦʷʚʣʝʥʠʝʤ ʤʝʜʣʝʥʥʦʚʦʣʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʤʝʜʣʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ï ʜʝʣʴʪʘ- ʠ ʪʝʪʘ-ʚʦʣʥ ʠ ʩʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ 

ʘʣʴʬʘ-ʨʠʪʤʘ. ʊʘʢ, ʧʨʠ ʪʝʤʝʥʥʦ-ʟʘʪʳʣʦʯʥʦʤ ʦʪʚʝʜʝʥʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʘʣʴʬʘ-ʨʠʪʤʘ (36,7% ʚ ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʠ ʠ 36% ʚ ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʠ ʧʨʦʪʠʚ 43 

ʠ 42,3% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʟʜʦʨʦʚʳʭ ʣʠʮ). ʄʦʱʥʦʩʪʴ ʜʝʣʴʪʘ-ʨʠʪʤʘ ʚʦʟʨʦʩʣʘ ʫ ʧʘʮʠʝʥʪʦʚ ʜʦ 

23% (ʣʝʚʦʝ ʧʦʣʫʰʘʨʠʝ) ʠ 20% (ʧʨʘʚʦʝ ʧʦʣʫʰʘʨʠʝ) ʧʨʦʪʠʚ 14,2% ʠ 14,4% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ 

ʟʜʦʨʦʚʳʭ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ. ʆʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʦʱʥʦʩʪʠ ʪʝʪʘ-ʨʠʪʤʘ ʫ 

ʧʘʮʠʝʥʪʦʚ ʚ ʦʙʦʠʭ ʧʦʣʫʰʘʨʠʷʭ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ ʥʘʙʣʶʜʘʣʘʩʴ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ 

ʤʝʞʧʦʣʫʰʘʨʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʦʩʥʦʚʥʳʭ ʨʠʪʤʦʚ ʕʕɻ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʧʦʨʘʞʝʥʠʷ ʤʝʟʦʜʠʵʥʮʝʬʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. ɸʥʘʣʠʟ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʥʦʚʥʳʭ ʨʠʪʤʦʚ 

ʕʕɻ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʉɼ ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʪʝʪʘ-ʨʠʪʤʘ, ʪʝʥʜʝʥʮʠʷ 

ʢ ʩʥʠʞʝʥʠʶ ʯʘʩʪʦʪʳ ʘʣʴʬʘ-ʨʠʪʤʘ, ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʦʩʥʦʚʥʳʭ ʨʠʪʤʦʚ ʕʕɻ. 

ʀʟʤʝʥʝʥʠʷ ʕʕɻ, ʧʦ-ʚʠʜʠʤʦʤʫ ʩʚʷʟʘʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʢʦʨʢʦʚʦ-ʧʦʜʢʦʨʢʦʚʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ. ɺ ʧʘʪʦʛʝʥʝʟʝ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʦʣʴ ʢʘʢ 

ʛʠʧʦʢʩʠʷ ʤʦʟʛʦʚʦʡ ʪʢʘʥʠ, ʚʳʟʚʘʥʥʘʷ ʩʦʩʫʜʠʩʪʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʠʟʤʝʥʝʥʠʝʤ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʪʦʢʘ, ʘ ʪʘʢʞʝ ʩʜʚʠʛʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʥʝʡʨʦʥʘ, ʠʟʤʝʥʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ, ʦʙʤʝʥʘ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ [2,3]. 
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ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʜʝʪʝʡ ʩ ɿʇʈʈ ʠ ʈɸʉ ʩʪʨʘʜʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʦʙʲʝʢʪʠʚʠʟʘʮʠʝʡ ʜʠʩʬʫʥʢʮʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʘʮʠʝʥʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʊʄʉ, ʬʄʈʊ, ʇʕʊ, 

ʠʥʬʨʘʢʨʘʩʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʠ ʪ.ʧ., ʥʦ ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʜʚʘ ʥʝʜʦʩʪʘʪʢʘ ï ʤʘʣʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦʝ ʥʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʅʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʕʕɻ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ɺʇ.  ɿʘ ʧʦʩʣʝʜʥʠʝ 4 ʛʦʜʘ ʚ ʥʘʰʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʚʝʜʝʥʦ ʙʦʣʝʝ ʪʨʸʭ ʪʳʩʷʯ 

ʟʘʧʠʩʝʡ ʕʕɻ ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʚʫʭ ʣʝʪ ʠ ʩʪʘʨʰʝ, ʚ ʦʩʥʦʚʥʦʤ, ʩ ʟʘʜʝʨʞʢʘʤʠ ʧʩʠʭʦ-ʨʝʯʝʚʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʆʪʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ʇʝʨʝʜ 

ʧʝʨʚʠʯʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʝʤ ʧʦ ʢʕʕɻ ʧʨʦʚʦʜʠʪʩʷ ʩʙʦʨ ʢʣʠʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʦʧʨʦʩʥʠʢʫ. ʇʨʠ ʟʘʧʠʩʠ ʕʕɻ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʜʠʟʘʡʥ: ʧʨʦʙʳ ʛʣʘʟʘ 

ʦʪʢʨʳʪʳ, ʛʣʘʟʘ ʟʘʢʨʳʪʳ, ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʷ, ʬʦʪʦʩʪʠʤʫʣʷʮʠʷ.  ɼʣʷ ʫʜʦʙʩʪʚʘ ʫʜʘʣʝʥʠʷ 

ʘʨʪʝʬʘʢʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʠʥʭʨʦʥʥʘʷ ʟʘʧʠʩʴ ʚʠʜʝʦ ʢʘʤʝʨʘʤʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʩʠʩʪʝʤʘ ʥʘʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ 10/20. ʇʦʩʪʧʨʦʮʝʩʩʠʥʛʦʚʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʢʘʨʪʳ ʤʦʟʛʘ ʧʦ ʠʥʜʝʢʩʘʤ ʚʨʝʤʝʥʠ, ʩʧʝʢʪʨʘʤ ʤʦʱʥʦʩʪʠ, 

ʢʦʛʝʨʝʥʪʥʦʩʪʠ, ʬʘʟʥʦʩʪʠ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʢʦʤʧʦʥʝʥʪ. ɼʝʪʷʤ 

ʩʪʘʨʰʝ 7 ʣʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʩʧʝʢʪʨʦʚ ʤʦʱʥʦʩʪʠ ʩ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʦʡ ʟʜʦʨʦʚʳʭ 

ʜʝʪʝʡ ʠ ʚʳʷʚʣʷʶʪʩʷ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ.  ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʕʕɻ ʩ ʫʯʸʪʦʤ ʢʣʠʥʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʪʦʢʦʣ ʥʝʡʨʦʪʝʨʘʧʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʜʫʨ 

ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʥʝʡʨʦʤʦʜʫʣʷʮʠʠ: ʊʂʄʇ, ʕʕɻ-ʙʠʦʫʧʨʘʚʣʝʥʠʝ, ʥʝʡʨʦʘʢʫʩʪʠʯʝʩʢʘʷ 

ʩʪʠʤʫʣʷʮʠʶ (ʪʠʧʘ ʪʦʤʘʪʠʩ) ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ 

ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʩʪʠ ʚʳʜʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʤʝʪʦʜʘʤ.  ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʪʦʢʦʣ 

ʥʝʡʨʦʤʦʜʫʣʷʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʮʝʜʫʨ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ, ʣʦʢʘʣʠʟʘʮʠʶ, 

ʨʘʟʤʝʨ ʵʣʝʢʪʨʦʜʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʝʘʥʩʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʪ.ʧ. ʕʤʧʠʨʠʯʝʩʢʠʤ 

ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʢʕʕɻ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʥʝʝ 

3 ʤʝʩʷʯʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʫʨʩʘ ʥʝʡʨʦʤʦʜʫʣʷʮʠʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʚʦʜʠʪʩʷ ʧʝʨʝʜ 

ʥʘʯʘʣʦʤ ʩʣʝʜʫʶʱʝʛʦ ʢʫʨʩʘ. ʀʩʭʦʜʷ ʠʟ ʤʥʦʛʦʣʝʪʥʝʛʦ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ʢʕʕɻ ʧʦʣʫʯʝʥʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʥʘʤʠʢʠ ʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʕʕɻ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʜʠʥʘʤʠʢʠ ʪʝʨʘʧʠʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʕʕɻ ʟʘʩʣʫʞʠʚʘʝʪ 

ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʦʙʩʫʞʜʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ. 

 

EXPERIENCE OF USING QUANTITATIVE EEG FOR CHILDREN  WITH DELAYS OF 

PSYCHO-SPEECH DEVELOPMENT AND AUTISM SPECTRUM DISORDER  
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Modern level of support of children with delays of psycho-speech development and ASD suffers 

insufficient diagnostic objectivization of a brain dysfunctions of the patients. Now various methods 

of research, such as diagnostic TMS, fMRI, PET, near-infrared spectroscopy, etc. are used, but all of 
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them have two disadvantages - small availability and insufficiency of deep scientific substantiation 

to clinical application. The most perspective diagnostic method in the given direction is quantitative 

EEG and cognitive EP.  For last 4 years in our laboratory it is spent more than three thousand records 

an EEG at children at the age of two years and older mostly with delays of psycho-speech 

development. The system of the collecting and information storage in electronic form is fulfilled. 

Before primary inspection foe qEEG the collecting of the clinical information by specially developed 

questionnaire is conducted. For EEG study is applied the following design: eyes opened, eyes closed, 

a hyperventilation and photostimulation. Synchronous record of video by camcorder of the high 

resolution is used for convenience of excision of artefacts. The international 10/20 system of applying 

of electrodes is used. Post-processing allows obtaining brain maps on time indexes, power spectra, 

coherence and phase. The method of determination of independent components is used. For children 

of 7 years and older comparison of power spectra with Database of normal healthy children is 

conducted and deviations from norm are marked.  By results of qEEG with the account of the clinical 

data the protocol of neurotherapy is formed which assumes carrying out of procedures of non-

medicamental neuromodulation: tDCS, EEG-neurofeedback, neuroacoustic stimulation (kind of 

Tomatis) and their combination. In case of revealing epileptiform paroxysmality restrictions on 

methods stand out.  The individual report of a neuromodulation defines quantity of procedures, 

periodicity of carrying out, localisation and size of electrodes, duration of a session, intensity of 

influence, etc.  By empirical way it is established that carrying out following qEEG study is not 

expedient before 3 monthly periods after has begun a course of a neuromodulation and, as a rule, is 

spent before the beginning of a following course.  Proceeding from long-term experience of 

application of qEEG was obtained positive correlation: clinical dynamics and changes of qEEG 

indicators. The developed monitoring system of dynamics of therapy on qEEG indicators deserves 

all-round discussion and implementation in clinical practice. 

 

ʅɽʁʈʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʉʀʅɼʈʆʄɸ ɻʀʇɽʈɸʂʊʀɺʅʆʉʊʀ 

ʇʈɽɼɼɺɽʈʅʆʋʃʀʊʂʆɺʆɻʆ ʅɽʈɺɸ  

 

ʄʘʨʴʝʥʢʦ ʀ.ʇ., ʈʳʙʘʢʦʚʘ ɺ.ɼ., ʃʠʭʘʯʝʚ ʉ.ɸ., ʆʚʩʷʥʢʠʥʘ ɻ.ʀ. 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʥʝʚʨʦʣʦʛʠʠ ʠ ʥʝʡʨʦʭʠʨʫʨʛʠʠ, ʫʣ. ʌ.ʉʢʦʨʠʥʳ 

24, ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ 

 

ɺʚʝʜʝʥʠʝ: ʚ ʧʨʦʙʣʝʤʝ ʨʝʮʠʜʠʚʠʨʫʶʱʝʛʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʦʯʝʥʴ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʜʘʣʝʢʠ ʦʪ 

ʨʘʟʨʝʰʝʥʠʷ. ɼʝʪʘʣʠʟʘʮʠʷ ʪʦʧʦʛʨʘʬʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩʪʨʫʢʪʫʨ ʚ ʟʦʥʝ ʚʭʦʜʘ 

ʧʨʝʜʜʚʝʨʥʦʫʣʠʪʢʦʚʦʛʦ ʥʝʨʚʘ (ʇʋʅ) ʚ ʩʪʚʦʣ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚʘʞʥʘ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʥʜʨʦʤʘ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʇʋʅ. ʆʜʥʘʢʦ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ, ʦʪʨʘʞʘʶʱʠʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʥʜʨʦʤʘ 

ʨʝʮʠʜʠʚʠʨʫʶʱʝʛʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʇʋʅ ʩ 

ʩʦʩʫʜʘʤʠ ʦʩʥʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʨʦʣʠ ʮʝʥʪʨʘʣʴʥʳʭ ʢʦʨʢʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʥʘʟʥʘʯʝʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ: 

ʩʦʦʪʥʝʩʪʠ ʪʦʧʦʛʨʘʬʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʩʫʜʘ ʠ ʇʋʅ ʚ ʟʦʥʝ ʚʭʦʜʘ 

ʚ ʩʪʚʦʣ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʷʚʣʷʶʱʠʝʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ 

ʥʝʨʚʘ, ʠ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʠʥʜʨʦʤʦʢʦʤʧʣʝʢʩʘ  ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʇʋʅ 

ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ.  ʄʘʪʝʨʠʘʣʳ ʠ 

ʤʝʪʦʜʳ: ʦʙʩʣʝʜʦʚʘʥ 21 ʧʘʮʠʝʥʪ (10 ʤʫʞʯʠʥ ʠ 11 ʞʝʥʱʠʥ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ -41,2Ñ8,9 ʛʦʜʘ) ʩ 

ʨʝʮʠʜʠʚʠʨʫʶʱʠʤ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝʤ, ʥʝ ʧʦʣʫʯʘʶʱʠʝ ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ ʥʘ 

ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʦʚʦʜʠʣʠ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʠʟʦʪʨʦʧʥʦʡ 

ʠʤʧʫʣʴʩʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ FIESTA-C ʠ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (TOF), 

("DISCOVERY MR750W 3.0T" GE, ʉʐɸ) ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʇʋʅ 

ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʩʦʩʫʜʘ [1]. ʇʨʦʚʦʜʠʣʠ ʟʘʧʠʩʴ ʕʕɻ ʧʦʢʦʷ ʠ ʨʝʛʠʩʪʨʘʮʠʶ ʦʪʚʝʪʦʚ ʥʘ 

ʩʪʘʥʜʘʨʪʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʛʨʫʟʢʠ (ʨʝʘʢʮʠʷ ʥʘ ʦʪʢʨʳʚʘʥʠʝ ʠ ʟʘʢʨʳʚʘʥʠʝ ʛʣʘʟ, 

ʨʠʪʤʠʯʝʩʢʘʷ ʬʦʪʦʩʪʠʤʫʣʷʮʠʷ ʠ ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʷ).  ʈʝʟʫʣʴʪʘʪʳ: ʧʦ ʜʘʥʥʳʤ ʚʠʟʫʘʣʴʥʦʛʦ 
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ʘʥʘʣʠʟʘ ʕʕɻ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʦ ʜʘʥʥʳʤ ʚʝʩʪʠʙʫʣʦʤʝʪʨʠʠ ʠ ʄʈʊ ʚʘʩʢʫʣʷʨʥʦʡ 

ʢʦʤʧʨʝʩʩʠʠ (ɺʂ) ʇʋʅ ʚ 15 (71,4%) ʥʘʙʣʶʜʝʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʦʚ çʦʩʪʨʘʷ-ʤʝʜʣʝʥʥʘʷ ʚʦʣʥʘè, ʦʩʪʨʳʭ ʚʦʣʥ, ʪʘʢ ʞʝ ʤʝʜʣʝʥʥʳʭ ʚʦʣʥ. ʇʨʠ 

ʜʚʫʩʪʦʨʦʥʥʝʡ ʣʦʢʘʣʠʟʘʮʠʠ ɺʂ ʇʋʅ ʚ 6 (66,7%) ʠʟ 9 ʩʣʫʯʘʝʚ ʠʟʤʝʥʝʥʠʷ ʥʘ ʕʕɻ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʙʠʣʘʪʝʨʘʣʴʥʦ ʠ ʚ 3 (33,3%) - ʚ ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺ 11 

(52,4%) ʥʘʙʣʶʜʝʥʠʷʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʕʕɻ ʚʳʷʚʣʷʣʠʩʴ ʧʨʠ 

ʬʦʪʦʩʪʠʤʫʣʷʮʠʠ ʥʘ ʯʘʩʪʦʪʝ 6 ɻʮ ʠ ʚ 2 (9,5%) - ʥʘ ʯʘʩʪʦʪʝ 17 ɻʮ. ʇʨʠ ʵʪʦʤ, ʚ 27% ʩʣʫʯʘʝʚ 

ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʷʚʣʷʣʘʩʴ ʠ ʚ ʬʦʥʦʚʦʡ ʟʘʧʠʩʠ, ʫʩʠʣʠʚʘʷʩʴ ʧʨʠ 

ʬʦʪʦʩʪʠʤʫʣʷʮʠʠ. ʋ 3 (14,3%) ʧʘʮʠʝʥʪʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ɺʂ ʇʋʅ ʚ ʢʘʨʪʠʥʝ ʕʕɻ ʠʟʤʝʥʝʥʠʡ 

ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺʳʚʦʜʳ: ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ  

ʤʝʭʘʥʠʟʤ ʨʝʮʠʜʠʚʠʨʫʶʱʝʛʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ ʧʨʠ ɺʂ ʇʋʅ ʛʜʝ, ʥʘʨʷʜʫ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʦʪʜʝʣ ʇʋʅ, ʨʘʟʚʠʚʘʝʪʩʷ  ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʠ ʷʜʝʨʥʦʛʦ ʘʧʧʘʨʘʪʘ ʇʋʅ, ʩ ʜʘʣʴʥʝʡʰʠʤ ʚʦʚʣʝʯʝʥʠʝʤ ʢʦʨʢʦʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʚʠʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ 

ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʠʚʦʵʧʠʣʣʝʧʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʣʝʯʝʥʠʠ 

ʨʝʮʠʜʠʚʠʨʫʶʱʝʛʦ ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ɺʂ ʇʋʅ. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʝʥʦʤʝʥ çʚʩʧʳʰʢʘ-ʧʦʜʘʚʣʝʥʠʝè ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʠʟʥʘʢ ʪʷʞʝʣʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʡ ʤʦʟʛʘ, ʦʜʥʘʢʦ, ʚʦʧʨʦʩ ʦ ʪʦʤ, ʧʦʯʝʤʫ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʜʘʥʥʳʡ ʬʝʥʦʤʝʥ 

ʦʙʨʘʪʠʤ, ʘ ʚ ʜʨʫʛʠʭ ʥʝʪ -  ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʷʪ 

ʥʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʤʦʟʛʘ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʬʝʥʦʤʝʥʘ çʚʩʧʳʰʢʘ-ʧʦʜʘʚʣʝʥʠʝè. ɼʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʫʤʤʘʨʥʦʡ 

ʩʧʦʥʪʘʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʝʸ ʯʘʩʪʦʪʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʜʣʷ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʳʩʪʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ. 

ʆʙʩʣʝʜʦʚʘʥʦ ʩʝʤʴ ʧʘʮʠʝʥʪʦʚ ʩ ʬʝʥʦʤʝʥʦʤ çʚʩʧʳʰʢʘ-ʧʦʜʘʚʣʝʥʠʝè ʥʘ ʕʕɻ: ʪʨʠ ʧʘʮʠʝʥʪʘ 

ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʩʝʨʜʮʘ, ʦʜʠʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʪʨʦʛʦ ʦʪʨʘʚʣʝʥʠʷ ʙʘʢʣʦʬʝʥʦʤ (ʫʨʦʚʝʥʴ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʧʦ ʰʢʘʣʝ ʢʦʤ ɻʣʘʟʛʦ 3 ʙʘʣʣʘ); ʪʨʦʝ ʧʘʮʠʝʥʪʦʚ ʧʦʜ ʥʘʨʢʦʟʦʤ ʩʝʚʦʨʘʥʦʤ. ʕʕɻ 

ʟʘʧʠʩʳʚʘʣʠ ʥʘ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʝ çʅʝʡʨʦʥ-ʉʧʝʢʪʨ-5è ʬʠʨʤʳ çʅʝʡʨʦʩʦʬʪè (ʈʦʩʩʠʷ) 

ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʬʝʜʝʨʘʮʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʥʝʡʨʦʬʠʟʠʦʣʦʛʦʚ (IFCN). 

ʇʨʠ ʯʘʩʪʦʪʥʦ-ʩʧʝʢʪʨʘʣʴʥʦʤ ʘʥʘʣʠʟʝ (ʏʉɸ) ʕʕɻ ʫ ʚʩʝʭ ʩʝʤʠ ʧʘʮʠʝʥʪʦʚ ʚ ʯʘʩʪʦʪʥʦʤ ʩʦʩʪʘʚʝ 

çʚʩʧʳʰʝʢè ʦʪʤʝʯʘʣʦʩʴ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ ʤʝʜʣʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ  ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʠʭ 

ʧʨʝʦʙʣʘʜʘʥʠʶ ʚ ʧʝʨʝʜʥʝ-ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʚʝʜʝʥʠʷʭ; ʫ ʧʷʪʠ ʧʘʮʠʝʥʪʦʚ (ʚ ʪ.ʯ. ʦʪʨʘʚʣʝʥʠʝ 

ʙʘʢʣʦʬʝʥʦʤ, ʥʘʨʢʦʟ ʩʝʚʦʨʘʥʦʤ) ʚ ʩʦʩʪʘʚʝ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʢʦʣʝʙʘʥʠʷ  

ʘʣʴʬʘ-, ʙʝʪʘ- ʜʠʘʧʘʟʦʥʦʚ, ʦʜʥʘʢʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʦʱʥʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʘʣʴʬʘ-ʜʠʘʧʘʟʦʥʘ ʙʳʣʦ 

ʧʨʠ ʦʪʨʘʚʣʝʥʠʠ ʙʘʢʣʦʬʝʥʦʤ; ʧʨʠ ʵʪʦʤ ʦʪʤʝʯʘʣʦʩʴ ʠʟʤʝʥʝʥʠʝ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ) 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʝʙʘʥʠʡ  ʘʣʴʬʘ-ʜʠʘʧʘʟʦʥʘ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʠʭ  

ʤʦʱʥʦʩʪʠ ʚ ʧʝʨʝʜʥʝ-ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʚʝʜʝʥʠʷʭ.  ʇʨʠ ʏʉɸ ʵʧʠʟʦʜʦʚ çʧʦʜʘʚʣʝʥʠʷè ʥʘʣʠʯʠʝ 

ʤʝʜʣʝʥʥʳʭ ʯʘʩʪʦʪ ʥʠʟʢʦʡ ʤʦʱʥʦʩʪʠ ʯʘʱʝ ʦʪʤʝʯʘʣʦʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʩʝʨʜʮʘ. 

ʋʯʠʪʳʚʘʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚ ʩʧʝʢʪʨʝ çʚʩʧʳʰʝʢè ʤʦʱʥʦʩʪʠ ʤʝʜʣʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʝʨʝʜʥʝ-

ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʚʝʜʝʥʠʷʭ ʠ ʠʟʤʝʥʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʣʴʬʘ-ʢʦʣʝʙʘʥʠʡ ʩ 
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ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʠʭ ʤʦʱʥʦʩʪʠ ʪʘʢʞʝ ʚ ʧʝʨʝʜʥʝ-ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʚʝʜʝʥʠʷʭ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ 

ʪʦʤ, ʢʘʢʠʝ ʛʝʥʝʨʘʪʦʨʳ ʠ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʙʦʪʘʶʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʩʦʩʪʦʷʥʠʷ ʩʦʟʥʘʥʠʷ. ʊʘʢ ʚ ʨʘʙʦʪʝ Steriade et al. (1990) ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʜʝʘʬʬʝʨʝʥʪʘʮʠʠ 

ʢʦʨʳ ʤʦʞʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʨʠʪʤ ʜʝʣʴʪʘ-ʜʠʘʧʘʟʦʥʘ (ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʧʨʦʜʫʮʠʨʫʝʤʳʡ 

ʢʦʨʢʦʚʳʤʠ ʥʝʡʨʦʥʘʤʠ), ʘ ʙʠʣʘʪʝʨʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʝʙʘʥʠʡ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʥʘʣʠʯʠʝ ʧʦʜʢʦʨʢʦʚʦʛʦ ʚʦʜʠʪʝʣʷ ʨʠʪʤʘ, ʥʘʧʨʠʤʝʨ, ʪʘʣʘʤʫʩʘ. ʊʘʢʞʝ Steriade et al. (1994) 

ʫʢʘʟʳʚʘʣʠ ʥʘ ʪʦ, ʯʪʦ ʨʝʛʠʩʪʨʘʮʠʷ ʢʦʣʝʙʘʥʠʡ ʩ ʯʘʩʪʦʪʦʡ 1-4 ɻʮ ʚ ʧʝʨʠʦʜ çʧʦʜʘʚʣʝʥʠʷè, 

ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʭʨʘʥʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʪʘʣʘʤʫʩʘ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʤʝʯʘʣʦʩʴ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʚ ʧʝʨʝʜʥʝ-ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʚʝʜʝʥʠʷʭ, ʯʪʦ ʩʦʛʣʘʩʥʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʶ, Steriade et al. (1994) ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ çʨʘʟʲʝʜʠʥʝʥʠʝè ʚʥʫʪʨʠ 

ʪʘʣʘʤʦʢʦʨʪʠʢʘʣʴʥʳʭ ʠ ʢʦʨʪʠʢʦʪʘʣʘʤʠʯʝʩʢʠʭ ʩʝʪʷʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʩʚʷʟʝʡ 

ʪʘʣʘʤʫʩʘ ʩ ʢʦʨʢʦʚʳʤʠ ʦʪʜʝʣʘʤʠ. ʕʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ 

ʤʝʜʣʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʝʨʝʜʥʝ-ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʚʝʜʝʥʠʷʭ ʠ ʠʟʤʝʥʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʣʴʬʘ-ʢʦʣʝʙʘʥʠʡ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʠʭ ʤʦʱʥʦʩʪʠ ʪʘʢʞʝ ʚ ʧʝʨʝʜʥʝ-

ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʚʝʜʝʥʠʷʭ. 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʕʕɻ ʋ ɹʆʃʔʅʆɻʆ ʉ ɸʋʊʆʀʄʄʋʅʅʓʄ ɸʅʊʀ-NMDA 

ʕʅʎɽʌɸʃʀʊʆʄ ʇʈʀ ʃʀʄʌʆʄɽ ʍʆɼɾʂʀʅɸ 

 

ĭʇʦʣʦʥʩʢʠʡ ɽ.ʃ., ĭʊʠʭʦʤʠʨʦʚʘ ʆ.ɺ., ĭʄʘʤʘʪʦʚʘ ʅ.ʊ., ĭʉʦʢʦʣʦʚʘ ʅ.ɸ., Įɹʝʣʦʟʝʨʦʚʘ ʖ.ɹ. 
1ʌɻɹʋ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʮʝʥʪʨ ʵʢʩʪʨʝʥʥʦʡ ʠ ʨʘʜʠʘʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ ʠʤ. ɸ. ʄ. ʅʠʢʠʬʦʨʦʚʘ 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʜʠʘʛʥʦʩʪʠʢʠ ʘʫʪʦʠʤʤʫʥʥʦʛʦ 

ʵʥʮʝʬʘʣʠʪʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ ʘʥʪʠʪʝʣʘʤʠ ʧʨʦʪʠʚ NMDA- ʨʝʮʝʧʪʦʨʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, ʜʨʘʤʘʪʠʯʥʳʤ ʪʝʯʝʥʠʝʤ, ʦʪʩʫʪʩʪʚʠʝʤ ʚ 50-70% ʩʣʫʯʘʝʚ 

ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʪʨʫʜʥʦʩʪʷʤʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʪʝʣ. ʆʜʥʠʤ 

ʠʟ ʤʝʪʦʜʦʚ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʘʥʪʠ-NMDA-ʵʥʮʝʬʘʣʠʪʦʚ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ (ʕʕɻ), ʧʨʠ ʢʦʪʦʨʦʡ ʚ 30% ʩʣʫʯʘʝʚ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʬʝʥʦʤʝʥ, ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʜʝʣʴʪʘ ʱʸʪʦʢ-extreme delta 

bruch (EDB). ʇʦʜʦʙʥʳʡ ʕʕɻ-ʬʝʥʦʤʝʥ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ çʜʝʣʴʪʘ-ʱʸʪʢʠè ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʤʣʘʜʝʥʮʝʚ, ʘ ʫ ʚʟʨʦʩʣʳʭ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥ ʧʨʠ NMDA-ʵʥʮʝʬʘʣʠʪʝ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʦʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʕʕɻ ʫ ʧʘʮʠʝʥʪʘ ʩ NMDA ïɻ ʥʮʝʬʘʣʠʪʦʤ ʧʨʠ 

ʣʠʤʬʦʤʝ ʍʦʜʞʢʠʥʘ. ɼʠʘʛʥʦʟ ʘʥʪʠ-NMDA ʵʥʮʝʬʘʣʠʪʘ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ: ʘʥʘʣʠʟʠʨʫʷ ʧʨʦʚʝʜʝʥʥʳʝ ʕʕɻ ʥʘ 10, 28 ʠ 

47 ʜʝʥʴ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʥʘʤʠ ʦʪʤʝʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʫʩʪʦʡʯʠʚʘʷ ʨʝʜʫʢʮʠʷ ʘʣʴʬʘ 

ʨʠʪʤʘ, ʵʧʠʣʝʧʪʠʬʦʨʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʪʠʧʫ ʧʦʣʠʧʠʢ, ʧʦʣʠʧʠʢ-ʚʦʣʥʘ ʩ ʯʘʩʪʦʪʦʡ 20 ɻʮ, 

ʢʦʪʦʨʘʷ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʚʝʨʭʫʰʢʠ ʜʝʣʴʪʘ ʚʦʣʥ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʭʩʷ ʜʠʬʬʫʟʥʦ ʩ ʘʢʮʝʥʪʦʤ ʚ 

ʚʠʩʦʯʥʦ-ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʜʝʣʘʭ, ʯʘʩʪʦʪʦʡ 1-2 ɻʮ- ʬʝʥʦʤʝʥ extreme delta bruch.    ɺ ʜʠʥʘʤʠʢʝ 

ʦʪʤʝʯʝʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʜʠʬʬʫʟʥʦʡ ʤʝʜʣʝʥʥʦʚʦʣʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʜʝʣʴʪʘ 

ʜʠʘʧʘʟʦʥʝ, ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʠʥʜʝʢʩʘ ʙʳʩʪʨʦʚʦʣʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʙʩʫʞʜʝʥʠʝ: ʋ ʧʘʮʠʝʥʪʘ ʩ 

NMDA- ʵʥʮʝʬʘʣʠʪʦʤ ʥʘ ʕʕɻ ʚʳʷʚʣʝʥ ʬʝʥʦʤʝʥ çʵʢʩʪʨʝʤʘʣʴʥʳʭ ʜʝʣʴʪʘ ʱʸʪʦʢè (EDB). 

ʀʟʤʝʥʝʥʠʷ ʕʕɻ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʘʥʘʣʠʟʦʚ ʠ ʥʘʨʷʜʫ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʠ ʄʈʊ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʩʪʘʥʦʚʢʝ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ NMDA- ʵʥʮʝʬʘʣʠʪʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ 

ʙʘʨʙʠʪʫʨʘʪʦʚ EDB ʨʝʛʨʝʩʩʠʨʦʚʘʣʠ: ʠʥʜʝʢʩ ʙʳʩʪʨʦʚʦʣʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫʤʝʥʴʰʠʣʩʷ ʩ 

ʥʘʨʘʩʪʘʥʠʝʤ ʠʥʜʝʢʩʘ ʜʠʬʬʫʟʥʦʡ ʜʝʣʴʪʘ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʪʘʢʞʝ ʫʢʘʟʳʚʘʣʦ ʥʘ ʥʝʟʘʚʠʩʠʤʦʩʪʴ 

ʙʝʪʘ ʘʢʪʠʚʥʦʩʪʠ ʦʪ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ   ʚʳʚʦʜ, 

ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʚʠʜʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʠʥʜʝʢʩʘ ʙʝʪʘ 

ʘʢʪʠʚʥʦʩʪʠ ʩ ʥʘʣʦʞʝʥʠʝʤ ʝʸ ʥʘ ʚʝʨʰʠʥʳ ʜʠʬʬʫʟʥʳʭ ʜʝʣʴʪʘ ʚʦʣʥ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 
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ʬʝʥʦʤʝʥʦʤ ʧʨʠ NMDA- ʵʥʮʝʬʘʣʠʪʝ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʩ ʣʠʤʬʦʤʦʡ ʍʦʜʞʢʠʥʘ.  ʆʥʠ ʥʝ 

ʩʚʷʟʘʥʥʳ ʩ ʚʣʠʷʥʠʝʤ ʧʩʠʭʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʘʨʙʠʪʫʨʘʪʦʚ ʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ.  
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ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʘʪʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ (ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʠʥʩʫʣʴʪ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦ) 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʥʘʨʫʰʝʥʠʷ ʩʦʟʥʘʥʠʷ. ɺ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʧʘʮʠʝʥʪʘ ʧʦ ʟʘʧʠʩʷʤ 

ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʚʟʘʠʤʦʩʚʷʟʴ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʧʨʠʟʥʘʢʦʤ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ. ʉʣʦʞʥʦʩʪʴ, ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʢʦʣʝʙʘʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʠ 

ʠʭ ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʚʟʘʠʤʦʩʚʷʟʝʡ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʢʦʣʝʙʘʥʠʡ 

ʠ ʥʝʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʢʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʦʚ ʜʣʷ ʦʮʝʥʢʠ 

ʩʚʷʟʘʥʥʦʩʪʠ ʨʠʪʤʦʚ ʕʕɻ ʫ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʢʦʤʝ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ ʬʘʟʳ ʢʦʣʝʙʘʥʠʡ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʨʠʪʤʦʚ ʕʕɻ (ʬʘʟʘ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʨʝʛʫʣʷʨʥʦʩʪʠ ʩʠʛʥʘʣʘ ʠ ʷʚʣʷʝʪʩʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʚʷʟʘʥʥʦʩʪʠ ʩʠʛʥʘʣʦʚ). ʄʝʪʦʜ [1-3] ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʬʘʟʦʚʦʡ ʜʠʥʘʤʠʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʠʩʪʝʤ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʥʘʙʣʶʜʘʝʤʳʤ ʩʠʛʥʘʣʘʤ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʷʟʘʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, 

ʢʘʢ ʩʠʣʘ ʩʚʷʟʠ ʠ ʝʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʆʙʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʠʭ 

ʜʦʚʝʨʠʪʝʣʴʥʳʤʠ ʠʥʪʝʨʚʘʣʘʤʠ, ʯʪʦ ʢʨʘʡʥʝ ʚʘʞʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʥʘʜʝʞʥʦʩʪʠ 

ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʠʩʪʝʤ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠʭ ʜʠʥʘʤʠʢʠ (ʤʘʣʦʨʘʟʤʝʨʥʳʡ ʭʘʦʩ, ʠʥʪʝʥʩʠʚʥʳʝ ʰʫʤʳ) ʠ ʧʨʠ ʨʝʰʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ [4]. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʠ ʦʪʚʝʜʝʥʠʡ ʕʕɻ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʮʝʥʢʫ 

ʥʘʧʨʘʚʣʝʥʠʷ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʧʨʠʟʥʘʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʦʛʜʘ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ 

ʦʮʝʥʢʠ ʢʦʨʨʝʣʷʮʠʠ ʤʘʣʦʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʚʳʷʚʣʝʥʠʶ ʩʚʷʟʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʥʘ ʙʘʟʝ ʢʣʠʥʠʯʝʩʢʠʭ ʙʦʣʴʥʠʮ ʛ.ʕʥʛʝʣʴʩʘ ɻɸʋɿ "ʕʥʛʝʣʴʩʩʢʘʷ ʛʦʨʦʜʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ 

ʙʦʣʴʥʠʮʘ ˉ1" ʠ ɻɸʋɿ " ʕʥʛʝʣʴʩʩʢʘʷ ʛʦʨʦʜʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ˉ2". ɿʘʧʠʩʴ ʕʕɻ 

ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʜʠʥʥʘʜʮʘʪʠ ʢʘʥʘʣʴʥʦʤ ʕʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʝ-ʨʝʛʠʩʪʨʘʪʦʨʝ çʕʥʮʝʬʘʣʘʥ-

ʕʕɻʈ-19/26è ʜʣʠʪʝʣʴʥʦʩʪʴʶ 120 ʤʠʥʫʪ ʫ 30 ʙʦʣʴʥʳʭ ʚ ʢʦʤʝ ʧʨʠ ʆʅʄʂ. ɸʥʘʣʠʟ ʩʚʷʟʘʥʥʦʩʪʠ 

ʨʠʪʤʦʚ ʕʕɻ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʯʘʩʪʦʪʘʭ ʦʪ 4 ʜʦ 6 ɻʮ. ɼʣʷ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʜʨʫʛʫʶ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʫʧʦʤʷʥʫʪʳʡ ʚʳʰʝ 
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ʤʝʪʦʜ. ʋʨʦʚʝʥʴ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʟʫʯʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʦʮʝʥʠʚʘʣʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʘʟʦʚʦʡ ʢʦʛʝʨʝʥʪʥʦʩʪʠ. ʉʠʛʥʘʣʳ ʕʕɻ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʬʠʣʴʪʨʦʚʘʣʠʩʴ ʧʦʣʦʩʦʚʳʤ ʬʠʣʴʪʨʦʤ ʚ 

ʧʦʣʦʩʝ ʯʘʩʪʦʪ 4 ï 6 ɻʮ, ʬʘʟʘ ʩʠʛʥʘʣʦʚ ʚʳʜʝʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʠʣʴʙʝʨʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʢʦʤʘʪʦʟʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪ ʬʘʟʦʚʦʡ ʢʦʛʨʝʥʪʥʦʩʪʠ ʤʝʞʜʫ ʦʜʥʦʠʤʝʥʥʳʤʠ ʦʪʚʝʜʝʥʠʷʤʠ 

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʦʪ 0.5 ʜʦ 0.7 ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤ ʟʥʘʯʝʥʠʠ 1. ʉ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʬʘʟʦʚʦʡ ʜʠʥʘʤʠʢʠ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ 

ʩʠʤʤʝʪʨʠʯʥʳʤʠ ʦʪʚʝʜʝʥʠʷʤʠ ʩ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʧʦʣʫʰʘʨʠʡ ʜʚʫʥʘʧʨʘʚʣʝʥʥʘʷ (ʩʚʷʟʴ ʚ ʦʙʝ 

ʩʪʦʨʦʥʳ). ʇʨʠ ʵʪʦʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦ ʚʨʝʤʝʥʠ ʬʣʫʢʪʫʠʨʫʶʪ ʩʣʘʙʦ. ʈʘʙʦʪʘ 

ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʛʨʘʥʪ ʥʦʤʝʨ 18-29-02035 ʤʢ ʠ ʛʨʘʥʪ ˉ17-02-

00307). 
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ʀʟʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʯʝʩʢʦʡ (ʕʕɻ) ʢʘʨʪʠʥʳ ʫ ʙʦʣʴʥʳʭ ʵʧʠʣʝʧʩʠʝʡ (ɹʕ) 

ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ, 

ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʦʧʨʝʜʝʣʷʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ. 

ʈʘʩʯʝʪ ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʕʕɻ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʢʪʠʚʠʟʠʨʦʚʘʪʴ ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʮʝʨʝʙʨʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʨʫʪʠʥʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʕʕɻ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʠʪʴ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʠʢʪʦʨʳ ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʚʳʷʚʠʪʴ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʨʝʣʷʪʳ ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʫ ɹʕ. ʄʘʪʝʨʠʘʣʳ ʠ 

ʤʝʪʦʜʳ: ʆʙʩʣʝʜʦʚʘʥʦ 160 ɹʕ: 80 - ʩ ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʦʡ ʵʧʠʣʝʧʩʠʝʡ (ʌʈʕ) ʠ 80 - ʩ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʵʧʠʣʝʧʩʠʝʡ (ʂʕ). ʆʙʩʣʝʜʫʝʤʳʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʕʕɻ, ʕʕɻ-ʤʦʥʠʪʦʨʠʥʛ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ (ʉɸ). ʈʝʟʫʣʴʪʘʪʳ: ʆʧʨʝʜʝʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʣʦʢʘʣʠʟʘʮʠʠ 

ʧʘʨʦʢʩʠʟʤʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʇɸ) ʦʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʩ ʌʈʕ ʩʠʥʜʨʦʤ ʚʪʦʨʠʯʥʦʡ ʙʠʣʘʪʝʨʘʣʴʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ɺɹʉ) 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 1.91 ʨʘʟʘ ʯʘʱʝ, ʯʝʤ ʧʨʠ ʂʕ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʵʧʠʣʝʧʩʠʠ ʠ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʪʠʧʦʚ ʧʨʠʧʘʜʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʉɸ ʕʕɻ ʚʳʷʚʣʝʥr  ʦʩʦʙʝʥʥʦʩʪʠ ʬʨʦʥʪʦ-ʦʢʮʠʧʠʪʘʣʴʥʳʭ 

ʨʘʟʣʠʯʠʡ ʇɸ ʫ ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʳʭ ʙʦʣʴʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʭʦʜʥʫʶ ʩʪʝʧʝʥʴ ʫʯʘʩʪʠʷ 

ʜʠʵʥʮʝʬʘʣʴʥʳʭ ʠ ʤʝʟʵʥʮʝʬʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʧʘʨʦʢʩʠʟʤʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ 

ʙʦʣʴʥʳʭ ʩ ʂʕ ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʝʝ ʘʢʪʠʚʥʘʷ ʨʦʣʴ ʜʠʵʥʮʝʬʘʣʴʥʳʭ ʦʪʜʝʣʦʚ. ɺʳʚʦʜʳ: ɺʳʷʚʣʝʥʳ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʢʦʨʨʝʣʠʨʫʶʱʠʝ ʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʢ 

ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ 
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ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʪʦʤʦʨʬʦʟʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʳʙʦʨʘ ʧʨʘʚʠʣʴʥʦʡ 

ʣʝʯʝʙʥʦʡ ʪʘʢʪʠʢʠ. 
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ʧʨ-ʪ ʌʨʫʥʟʝ, 27, ɺʠʪʝʙʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, solkinsa@mail.ru 

 

ʂʦʛʝʨʝʥʪʥʳʡ ʘʥʘʣʠʟ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ (ʕʕɻ) ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳʤ ʤʝʪʦʜʦʤ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʢʦʛʝʨʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʕʕɻ, ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʣʠʥʠʢʝ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʩʦʭʨʘʥʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʎʅʉ). ʎʝʣʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʤʝʞʧʦʣʫʰʘʨʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʠʰʝʤʠʯʝʩʢʠʤ 

ʠʥʩʫʣʴʪʦʤ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʠ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʳʭ ʪʨʘʥʟʠʪʦʨʥʳʭ ʠʰʝʤʠʯʝʩʢʠʭ 

ʘʪʘʢ (ʊʀɸ) ʚ ʢʘʨʦʪʠʜʥʦʤ ʙʘʩʩʝʡʥʝ ʩ ʧʦʤʦʱʴʶ ʢʦʛʝʨʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʕʕɻ. ʂʦʛʝʨʝʥʪʥʳʡ 

ʘʥʘʣʠʟ ʕʕɻ ʙʳʣ ʧʨʦʚʝʜʝʥ ʫ 32 ʧʘʮʠʝʥʪʦʚ (ʫ 18 ï ʩ ʊʀɸ ʠ 14 ï ʩ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ ʚ 

ʣʝʚʦʤ ʢʘʨʦʪʠʜʥʦʤ ʙʘʩʩʝʡʥʝ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 46 ʜʦ 68 ʣʝʪ. ɺ 

ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 24 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʜʦʙʨʦʚʦʣʴʮʘ ʩʦʧʦʩʪʘʚʠʤʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʈʝʛʠʩʪʨʘʮʠʶ ʕʕɻ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʝ ʅʝʡʨʦʥ-ʉʧʝʢʪʨ-

4/ɺʇ ʬʠʨʤʳ ʅʝʡʨʦʩʦʬʪ. ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʤʝʞʧʦʣʫʰʘʨʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʤʝʞʵʣʝʢʪʨʦʜʥʳʝ ʧʘʨʳ: Fp1-Fp2, F3-F4, C3-C4, P3-P4, O1-O2, F7-F8, T3-T4, T5-T6. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʫʨʦʚʥʷ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʕʕɻ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʜʠʘʧʘʟʦʥʝ 

ʜʝʣʴʪʘ, ʪʝʪʘ- ʠ ʘʣʴʬʘ-ʚʦʣʥ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʢʦʨʳ ʧʦʣʫʰʘʨʠʡ (ʬʨʦʥʪʘʣʴʥʳʤʠ, 

ʮʝʥʪʨʘʣʴʥʳʤʠ, ʪʝʤʝʥʥʳʤʠ, ʚʠʩʦʯʥʳʤʠ ʠ ʟʘʪʳʣʦʯʥʳʤʠ) ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘ 2-4-ʡ ʜʝʥʴ ʧʦʩʣʝ 

ʧʝʨʝʥʝʩʝʥʥʳʭ ʊʀɸ ʚ ʣʝʚʦʤ ʢʘʨʦʪʠʜʥʦʤ ʙʘʩʩʝʡʥʝ. ʅʘ 10-14 ʜʝʥʴ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ 

ʊʀɸ, ʚʳʷʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʩʦʩʪʦʷʥʠʷ ʤʝʞʧʦʣʫʰʘʨʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʦ ʚʩʝʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʯʘʩʪʦʪʥʳʭ ʧʦʣʦʩʘʭ ʕʕɻ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʙʝʪʘ-2-ʢʦʣʝʙʘʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʜʘʥʥʘʷ ʜʠʥʘʤʠʢʘ ʙʳʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʤʝʜʣʝʥʥʳʭ ʚʦʣʥ (ʜʝʣʴʪʘ- ʠ ʪʝʪʘ-

ʨʠʪʤ) ʠ ʘʣʴʬʘ-ʢʦʣʝʙʘʥʠʡ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ ʚ ʣʝʚʦʤ ʢʘʨʦʪʠʜʥʦʤ 

ʙʘʩʩʝʡʥʝ ʚʳʷʚʣʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʡʢʦʝ (ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʱʝʝʩʷ ʥʘ ʬʦʥʝ ʢʫʨʩʘ 

ʩʪʘʥʜʘʨʪʥʦʡ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ) ʜʦʩʪʦʚʝʨʥʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʜʝʣʴʪʘ-ʚʦʣʥ ʚ 

ʤʝʞʵʣʝʢʪʨʦʜʥʳʭ ʧʘʨʘʭ ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʳʤʠ, ʚʠʩʦʯʥʳʤʠ, ʪʝʤʝʥʥʳʤʠ ʠ ʟʘʪʳʣʦʯʥʳʤʠ 

ʦʪʚʝʜʝʥʠʷʤʠ, ʘ ʚ ʜʠʘʧʘʟʦʥʝ ʪʝʪʘ-ʚʦʣʥ ï ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʳʭ ʧʘʨʘʭ ʤʝʞʜʫ ʪʝʤʝʥʥʳʤʠ, 

ʮʝʥʪʨʘʣʴʥʳʤʠ ʠ ʟʘʪʳʣʦʯʥʳʤʠ ʦʪʚʝʜʝʥʠʷʤʠ. ʊʘʢʞʝ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʠʭ 

ʚʝʣʠʯʠʥ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʘʣʴʬʘ-ʚʦʣʥ ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʳʭ ʧʘʨʘʭ 

ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʳʤʠ, ʚʠʩʦʯʥʳʤʠ ʠ ʪʝʤʝʥʥʳʤʠ ʦʪʚʝʜʝʥʠʷʤʠ, ʘ ʚ ʜʠʘʧʘʟʦʥʝ ʙʝʪʘ-1 ʠ ʙʝʪʘ-2 

ʢʦʣʝʙʘʥʠʡ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʚ ʤʝʞʵʣʝʢʪʨʦʜʥʳʭ ʧʘʨʘʭ ʤʝʞʜʫ ʚʩʝʤʠ 

ʦʪʚʝʜʝʥʠʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʝʞʧʦʣʫʰʘʨʥʦʡ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʕʕɻ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʙʨʘʪʠʤʦʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʥʘʨʫʰʝʥʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 

ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʊʀɸ, ʠ ʦ ʩʪʨʫʢʪʫʨʥʦʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʡʢʦʤ ʧʦʨʘʞʝʥʠʠ ʎʅʉ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ. 

 

ʇʈɽɼʆʇɽʈɸʎʀʆʅʅɸʗ ʇʆɼɻʆʊʆɺʂɸ ʇɸʎʀɽʅʊʆɺ ʉ ʌʆʂɸʃʔʅʓʄʀ 

ʌʆʈʄɸʄʀ ʌɸʈʄɸʂʆʈɽɿʀʉʊɽʅʊʅʆʁ ʕʇʀʃɽʇʉʀʀ. ʂʃʀʅʀʏɽʉʂʀʁ 

ʉʃʋʏɸʁ. ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅɺɸɿʀɺʅʆɻʆ ɺʀɼɽʆ ʕʕɻ ʄʆʅʀʊʆʈʀʅɻɸ ɼʃʗ 

ʃʆʂɸʃʀɿɸʎʀʀ ʕʇʀʃɽʇʊʆɻɽʅʅʆɻʆ ʆʏɸɻɸ 
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ʉʫʬʠʘʥʦʚ ɸ.ɸ., ʗʢʠʤʦʚ ʖ.ɸ., ʉʪʝʬʘʥʦʚ ʉ.ɾ., ʂʣʠʤʝʥʢʦ ʆ.ʄ. 

ʌɻɹʋ ñʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʥʝʡʨʦʭʠʨʫʨʛʠʠò ʄʠʥʟʜʨʘʚʘ ʈʌ, ʛ. ʊʶʤʝʥʴ, ʫʣ. 4-ʡ ʢʤ 

ʏʝʨʚʠʰʝʚʩʢʦʛʦ ʪʨʘʢʪʘ, ʜ 5. ʇʦʯʪʦʚʳʡ ʘʜʨʝʩ: 625032, ʛ. ʊʶʤʝʥʴ, ʘ/ʷ:2138, ʪʝʣ/ʬʘʢʩ 8(3452)293-

707, info@fcn-tmn.ru 

 

ʕʧʠʣʝʧʩʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ ʧʦʧʫʣʷʮʠʠ ʧʦ ʜʘʥʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʈʌ ʩʦʩʪʘʚʣʷʝʪ 0,34%. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 50 ʤʣʥ. ʙʦʣʴʥʳʭ ʵʧʠʣʝʧʩʠʝʡ. ʉʨʝʜʠ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʵʧʠʣʝʧʩʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʧʨʠʯʠʥ ʠʥʚʘʣʠʜʠʟʘʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʫʩʧʝʭʠ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ, ʯʘʩʪʦʪʘ çʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡè ʵʧʠʣʝʧʩʠʠ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ, ʧʨʠʜʝʨʞʠʚʘʶʱʠʭʩʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʣʝʯʝʥʠʷ, ʩʦʩʪʘʚʣʷʝʪ ʦʪ 30 ʜʦ 40%. 

ʇʘʮʠʝʥʪʳ ʩ ʵʧʠʣʝʧʩʠʝʡ, ʩ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʦʨʘʞʝʥʠʷʤʠ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʥʘ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. ʇʘʮʠʝʥʪ ʉ. ʧʦʩʪʫʧʠʣ ʚ ʌɻɹʋ 

ñʌʝʜʝʨʘʣʴʥʳʡ ʮʝʥʪʨ ʥʝʡʨʦʭʠʨʫʨʛʠʠò ʛ.ʊʶʤʝʥʴ ʚ ʠʶʥʝ 2016 ʛʦʜʘ, ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʧʨʠʩʪʫʧʳ ʚ 

ʚʠʜʝ ʥʝʧʨʠʷʪʥʳʭ ʦʱʫʱʝʥʠʡ ʚ ʵʧʠʛʘʩʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʠʤʝʶʱʠʭ ʚʦʩʭʦʜʷʱʠʡ ʭʘʨʘʢʪʝʨ, 

ʯʫʚʩʪʚʦ ʩʪʨʘʭʘ, ʩʝʨʜʮʝʙʠʝʥʠʷ, ʧʦʪʣʠʚʦʩʪʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʦʟʥʦʙʦʧʦʜʦʙʥʳʤ ʜʨʦʞʘʥʠʝʤ 

ʚʩʝʛʦ ʪʝʣʘ, ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʩʦʟʥʘʥʠʷ. ʏʘʩʪʦʪʘ ʧʨʠʩʪʫʧʦʚ ʜʦ 5-ʪʠ ʚ ʩʫʪʢʠ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʜʦ 2 

ʤʠʥ. ʊʘʢʞʝ ʧʨʝʜʲʷʚʣʷʣ ʞʘʣʦʙʳ ʥʘ ʧʨʠʩʪʫʧʳ ʚ ʚʠʜʝ ʪʦʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʣʝʚʳʭ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʩ ʯʘʩʪʠʯʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʩʦʟʥʘʥʠʷ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 1 ʤʠʥ, ʩ ʯʘʩʪʦʪʦʡ 2-3 ʚ 

ʤʝʩʷʮ. ʉʣʘʙʦʩʪʴ ʚ ʣʝʚʳʭ ʢʦʥʝʯʥʦʩʪʷʭ. ʀʟ ʘʥʘʤʥʝʟʘ: ʨʝʙʝʥʦʢ ʦʪ 1 ʙʝʨʝʤʝʥʥʦʩʪʠ, 

ʧʝʨʠʥʘʪʘʣʴʥʳʡ ʘʥʘʤʥʝʟ ʥʝ ʦʪʷʛʦʱʝʥ. ʈʦʜʠʣʩʷ ʚ ʩʨʦʢ, ʚʝʩ 3400 ʛ, ʦʮʝʥʢʘ ʧʦ ʰʢʘʣʝ ɸʧʛʘʨ: 9 

ʙʘʣʣʦʚ. ɺʳʧʠʩʘʥ ʥʘ 3 ʩʫʪʢʠ. ʇʨʠ ʩʢʨʠʥʠʥʛʦʚʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʚ ʚʦʟʨʘʩʪʝ 1 ʤʝʩ. ʧʦ 

ʥʝʡʨʦʩʦʥʦʛʨʘʬʠʠ ʚʳʷʚʣʝʥʦ ʢʠʩʪʦʟʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʚʦʛʦ ʙʦʢʦʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʂ ʥʘʯʘʣʫ 

ʭʦʜʴʙʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʣʝʚʦʩʪʦʨʦʥʥʠʡ ʛʝʤʠʧʘʨʝʟ. ɼʝʙʶʪ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʬʝʙʨʠʣʴʥʳʭ ʩʫʜʦʨʦʛ 

ʚ ʚʦʟʨʘʩʪʝ 5 ʣʝʪ, ʜʘʣʝʝ ʧʨʠʩʪʫʧʳ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ. ʉ 2013 

ʛʦʜʘ ʧʨʠʩʪʫʧʳ ʩʪʘʣʠ ʥʦʩʠʪʴ ʘʬʝʙʨʠʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʙʣʶʜʘʣʩʷ ʥʝʚʨʦʣʦʛʦʤ, ʧʦʣʫʯʘʣ 

ʧʨʦʪʠʚʦʩʫʜʦʨʦʞʥʫʶ ʪʝʨʘʧʠʶ: ʜʝʧʘʢʠʥ, ʢʝʧʧʨʘ, ʪʦʧʠʨʘʤʘʪ, ʪʨʠʣʝʧʪʘʣ, ʚ ʤʦʥʦʪʝʨʘʧʠʠ ʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ. ɹʝʟ ʵʬʬʝʢʪʘ ʧʦ ʯʘʩʪʦʪʝ ʧʨʠʩʪʫʧʦʚ. ɺ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ 

ʫʤʝʨʝʥʥʳʡ ʣʝʚʦʩʪʦʨʦʥʥʠʡ ʛʝʤʠʧʘʨʝʟ ʜʦ 3ʙ. ʧʨʦʢʩʠʤʘʣʴʥʦ, 2ʙ, ʜʠʩʪʘʣʴʥʦ. ʍʦʜʠʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʦʭʦʜʢʘ ʛʝʤʠʧʘʨʝʪʠʯʝʩʢʘʷ. ʀʥʪʝʣʣʝʢʪ ʩʦʭʨʘʥʝʥ. ʆʙʫʯʘʝʪʩʷ ʚ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʝ. ʇʨʝʜʦʧʝʨʘʮʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ: ʢʣʠʥʠʯʝʩʢʘʷ ʩʝʤʠʦʣʦʛʠʷ ʧʨʠʩʪʫʧʦʚ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ (ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ ʵʧʠʩʢʘʥʠʨʦʚʘʥʠʷ ʥʘ 

ʪʦʤʦʛʨʘʬʝ 3 ʊʣ), ʜʣʠʪʝʣʴʥʳʡ ʩʢʘʣʴʧʦʚʳʡ ʕʕɻ ʚʠʜʝʦ ʤʦʥʠʪʦʨʠʥʛ, ʄʈ ʪʨʘʢʪʦʛʨʘʬʠʷ, 

ʧʦʟʠʪʨʦʥʥʦ- ʵʤʠʩʩʠʦʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʩ ʛʣʶʢʦʟʦʡ, ʠʥʚʘʟʠʚʥʳʡ ʕʕɻ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛ ʩ 

ʥʘʣʦʞʝʥʠʝʤ ʩʫʙʜʫʨʘʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʄʈ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʄʈʊ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʦʪʦʨʥʳʭ ʟʦʥ ʣʝʚʳʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʜʦʤʠʥʘʥʪʥʦʛʦ ʧʦʣʫʰʘʨʠʷ. ʇʦ ʜʘʥʥʳʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ: ʧʘʨʘʢʣʠʥʠʯʝʩʢʠ ʢʦʤʧʝʥʩʠʨʦʚʘʥ, ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ: 

ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʚʥʫʪʨʝʥʥʷʷ ʛʠʜʨʦʮʝʬʘʣʠʷ, ʕʕɻ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʧʠʩʠ 

56 ʯʘʩʦʚ, ʩ ʬʠʢʩʘʮʠʝʡ ʧʨʠʩʪʫʧʦʚ): ʠʢʪʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʩʭʦʜʠʪ ʠʟ ʧʨʘʚʦʛʦ ʧʦʣʫʰʘʨʠʷ ʩ 

ʣʦʢʘʣʠʟʘʮʠʝʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʘʢʪʠʚʥʦʩʪʠ ʚ ʚʠʩʦʯʥʳʭ ʠ ʟʘʜʥʝʣʦʙʥʳʭ ʦʪʚʝʜʝʥʠʷʭ, ʇʕʊ: 

ʛʠʧʦʤʝʪʘʙʦʣʠʟʤ ʛʣʶʢʦʟʳ ʚ ʧʨʘʚʦʡ ʚʠʩʦʯʥʦʡ ʜʦʣʝ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʦʩʪʨʦʚʢʦʚʦʡ ʟʦʥʳ. ʉ ʫʯʝʪʦʤ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ ʦ ʪʦʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʵʧʠʣʝʧʪʦʛʝʥʥʦʛʦ ʦʯʘʛʘ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʠʤʧʣʘʥʪʘʮʠʷ ʩʫʙʜʫʨʘʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʜʣʷ ʜʣʠʪʝʣʴʥʦʛʦ ʠʥʚʘʟʠʚʥʦʛʦ ʕʕɻ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ. 

ɹʳʣʠ ʠʤʧʣʘʥʪʠʨʦʚʘʥʳ 3 ʧʣʘʩʪʠʥʳ ʵʣʝʢʪʨʦʜʦʚ: 64 ʢʦʥʪʘʢʪʘ ʥʘ ʧʨʘʚʫʶ ʣʦʙʥʫʶ ʜʦʣʶ, 32 

ʢʦʥʪʘʢʪʘ ʥʘ ʚʠʩʦʯʥʫʶ ʜʦʣʶ ʠ 32 ʢʦʥʪʘʢʪʘ ʥʘ ʤʦʪʦʨʥʫʶ ʟʦʥʫ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʤʝʞʧʨʠʩʪʫʧʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, 2 ʧʨʠʩʪʫʧʘ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʧʨʝʤʦʪʦʨʥʦʡ ʟʦʥʳ 

ʣʦʙʥʦʡ ʢʦʨʳ, ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʦʡ ʵʣʝʢʪʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʘʷ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʠʟ ʧʨʘʚʦʡ ʚʠʩʦʯʥʦʡ ʜʦʣʠ, ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʦʧʝʨʢʫʣʷʨʥʦʡ ʢʦʨʳ. ʉ ʫʯʝʪʦʤ 

ʣʦʢʘʣʠʟʘʮʠʠ ʵʧʠʣʝʧʪʦʛʝʥʥʦʛʦ ʦʯʘʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʦʪʜʝʣʘʭ 

ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʄʈʊ. ʇʦ ʜʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ ʤʦʪʦʨʥʳʭ ʟʦʥ ʣʝʚʳʭ ʢʦʥʝʯʥʦʩʪʝʡ ʥʘʭʦʜʠʣʦʩʴ ʚ ʪʠʧʠʯʥʦʤ ʤʝʩʪʝ ʣʝʚʦʛʦ 
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ʧʦʣʫʰʘʨʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʚʩʝʭ ʧʨʦʚʝʜʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʘ ʪʘʢʪʠʢʘ 

ʠ ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʇʘʮʠʝʥʪʫ ʧʨʦʚʝʜʝʥʘ ʧʝʨʝʜʥʷʷ ʚʠʩʦʯʥʘʷ ʣʦʙʵʢʪʦʤʠʷ 

ʩʧʨʘʚʘ, ʩ ʨʝʟʝʢʮʠʝʡ ʤʝʜʠʦʙʘʟʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʩʪʨʦʚʢʘ ʠ ʵʧʠʣʝʧʪʦʛʝʥʥʦʛʦ ʦʯʘʛʘ ʚ 

ʧʨʝʤʦʪʦʨʥʦʡ ʢʦʨʝ ʣʦʙʥʦʡ ʜʦʣʠ. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʦʪʝʢʘʣ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ. ɺ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʙʝʟ ʥʘʨʘʩʪʘʥʠʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ. ɺʳʧʠʩʘʥ ʥʘ ʚʦʩʴʤʳʝ 

ʩʫʪʢʠ. ʂʘʪʘʤʥʝʟ ʧʦ ʜʘʥʥʦʤʫ ʩʣʫʯʘʶ ʩʦʩʪʘʚʠʣ 25 ʤʝʩʷʮʝʚ. ʇʨʠʩʪʫʧʳ ʫ ʜʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ 

ʦʪʩʫʪʩʪʚʫʶʪ. ɺʳʚʦʜʳ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʚʘʟʠʚʥʦʛʦ ʕʕɻ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʤʢʘʭ 

ʧʨʝʜʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʣʦʢʘʣʠʟʦʚʘʪʴ ʦʯʘʛ ʵʧʠʣʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʠ çʄʈʊ ʥʝʛʘʪʠʚʥʳʭè ʬʦʨʤʘʭ ʵʧʠʣʝʧʩʠʠ, ʚʳʙʨʘʪʴ ʪʘʢʪʠʢʫ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʫʣʫʯʰʠʚ ʠʩʭʦʜʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ. 

 

ʍʀʈʋʈɻʀʏɽʉʂʆɽ ʃɽʏɽʅʀɽ ʌɸʈʄɸʂʆʈɽɿʀʉʊɽʅʊʅʆʁ ʕʇʀʃɽʇʉʀʀ. 

ʇʈʀʄɽʅɽʅʀɽ ʀʅɺɸɿʀɺʅʆɻʆ ʕʕɻ-ʄʆʅʀʊʆʈʀʅɻɸ. ʆʇʓʊ ʌɽɼɽʈɸʃʔʅʆɻʆ 

ʎɽʅʊʈɸ ʅɽʁʈʆʍʀʈʋʈɻʀʀ (ɻ.ʊʖʄɽʅʔ) 

 

ʉʫʬʠʘʥʦʚ ɸ.ɸ., ʉʪʝʬʘʥʦʚ ʉ.ɾ., ʂʣʠʤʝʥʢʦ ʆ.ʄ., ʗʢʠʤʦʚ ʖ.ɸ., ʉʫʬʠʘʥʦʚ ʈ.ɸ. 

ʌɻɹʋ çʌʝʜʝʨʘʣʴʥʳʡ ʎʝʥʪʨ ʅʝʡʨʦʭʠʨʫʨʛʠʠè, ʛ.ʊʶʤʝʥʴ 

 

ʕʧʠʣʝʧʩʠʷ ï ʨʘʩʩʪʨʦʡʩʪʚʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʩʪʦʡʢʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʵʧʠʣʝʧʪʠʯʝʩʢʠʤ ʧʨʠʩʪʫʧʘʤ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʜ ʵʪʠʤ ʧʦʥʠʤʘʶʪ 

ʥʘʣʠʯʠʝ ʜʚʫʭ ʥʝʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʭ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʠʩʪʫʧʦʚ ʩ ʠʥʪʝʨʚʘʣʦʤ ʙʦʣʝʝ 24 ʯʘʩʦʚ.  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʚ ʭʠʨʫʨʛʠʠ 

ʵʧʠʣʝʧʩʠʠ, ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʵʧʠʣʝʧʩʠʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʚ çʌʎʅè ʚʤʝʰʘʪʝʣʴʩʪʚ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʈʝʪʨʦʩʧʝʢʪʠʚʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 392 ʧʘʮʠʝʥʪʦʚ ʩ ʵʧʠʣʝʧʩʠʝʡ, ʧʨʦʭʦʜʠʚʰʠʭ ʣʝʯʝʥʠʝ ʚ çʌʎʅè ʛ. ʊʶʤʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʳ: ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 14,17Ñ1,99 ʣʝʪ. 

ʉʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ 13,8Ñ2,49 ʣʝʪ. ʉʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʧʨʠʩʪʫʧʦʚ 17,2 (1-450 ʚ 

ʤʝʩ.) ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ, ʧʨʠʥʠʤʘʝʤʳʭ ʥʘ ʤʦʤʝʥʪ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ, ɸʕʇ-3,7. ɺʦ ʚʩʝʭ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʷ ʧʨʦʚʦʜʠʣʦʩʴ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ. 17,25% (n=67) ʦʪ 

ʚʩʝʭ ʚʠʜʦʚ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʩʦʩʪʘʚʠʣʠ ʠʤʧʣʘʥʪʘʮʠʠ ʩʠʩʪʝʤ ʭʨʦʥʠʯʝʩʢʦʡ 

ʩʪʠʤʫʣʷʮʠʠ ʙʣʫʞʜʘʶʱʝʛʦ ʥʝʨʚʘ. ɺ 20,15% (n=80) ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚʠʩʦʯʥʘʷ ʣʦʙʵʢʪʦʤʠʷ. ɺ 

12%(n=47) ʧʨʦʚʦʜʠʣʘʩʴ ʩʝʣʝʢʪʠʚʥʘʷ ʢʦʨʪʠʢʘʣʴʥʘʷ ʪʦʧʵʢʪʦʤʠʷʵʧʠʣʝʧʪʦʛʝʥʥʦʛʦ ʦʯʘʛʘ. ɺ 

21,4% (n=85) ʚʳʧʦʣʥʝʥʘ ʢʘʣʣʦʟʦʪʦʤʠʷ. ɺ 7,9% (n=31) ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʛʝʤʠʩʬʝʨʵʢʪʦʤʠʷ. ɺ 1,7% (n=7) ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʠʤʧʣʘʥʪʘʮʠʷ ʩʠʩʪʝʤʳ ʭʨʦʥʠʯʝʩʢʦʡ 

ʩʪʠʤʫʣʷʮʠʠ ʧʝʨʝʜʥʝʛʦ ʷʜʨʘ ʪʘʣʘʤʫʩʘ. ɺ 19,6% (n=75) ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʤʧʣʘʥʪʘʮʠʠ ʠʥʪʨʘʢʨʘʥʠʘʣʴʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʜʣʷ ʕʕɻ-ʤʦʥʠʪʦʨʠʥʛʘ. ʀʟ 75 

ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʙʳʣʠ ʠʤʧʣʘʥʪʠʨʦʚʘʥʳ ʵʣʝʢʪʨʦʜʳ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʚʘʟʠʚʥʦʡ ʕʕɻ, 

ʧʨʦʦʧʝʨʠʨʦʚʘʥʦ 42,7% (n=32), ʦʞʠʜʘʶʪ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ 37,3% 

(n=28). ʋ 20% (n=15) ʧʘʮʠʝʥʪʦʚ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʚʘʟʠʚʥʦʛʦ ʕʕɻ-ʤʦʥʠʪʦʨʠʥʛʘ, ʚʳʷʚʠʪʴ 

ʫʜʘʣʷʝʤʳʡ ʦʯʘʛ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʫʜʘʣʦʩʴ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʦʧʝʨʘʪʠʚʥʦʤ 

ʣʝʯʝʥʠʠ ʙʳʣʦ ʦʪʢʘʟʘʥʦ.   

ɺ 78% (n=306) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʦʪʤʝʯʘʣʦʩʴ 

ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʠ/ʠʣʠ ʩʥʠʞʝʥʠʝ ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʧʨʠʩʪʫʧʦʚ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʘʮʠʝʥʪʳ ʧʨʦʜʦʣʞʘʣʠ ʧʨʠʝʤ ʧʨʦʪʠʚʦʩʫʜʦʨʦʞʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.   

ɺʳʚʦʜʳ: ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ 

ʬʘʨʤʘʢʦʨʝʟʠʩʪʝʥʪʥʳʭ ʬʦʨʤ ʵʧʠʣʝʧʩʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʚʘʟʠʚʥʦʛʦ ʕʕɻ-ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʵʧʠʣʝʧʩʠʠ, ʚ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʩʣʫʯʘʷʭ.  
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ʊʦʣʤʘʯʘ ʅ., ʇʫʜʦʚʩʢʠʩ ʂ., ɺʘʥʜʘʥʩ ʗ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʧʩʠʭʦʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʙʠʦʨʝʛʫʣʷʮʠʠ, ʫʣ. ʂʨʠʰʴʷʥʘ ɺʘʣʜʝʤʘʨʘ 

17ʘ, ʈʠʛʘ, ʃʘʪʚʠʷ, neurofiziol@inbox.lv 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʛʦʪʦʚʳ ʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʦʙʫʯʝʥʠʶ ʫʞʝ ʚ 

ʩʪʘʨʰʝʡ ʛʨʫʧʧʝ ʜʝʪʩʢʦʛʦ ʩʘʜʘ ʠ ʚ ʧʝʨʚʦʤ - ʚʪʦʨʦʤ ʢʣʘʩʩʘʭ ʰʢʦʣʳ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʫʜʣʠʥʷʝʪʩʷ 

ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ ʢ ʰʢʦʣʝ, ʟʘʤʝʜʣʷʝʪʩʷ ʩʦʮʠʘʣʠʟʘʮʠʷ ʨʝʙʝʥʢʘ ʚ ʰʢʦʣʴʥʫʶ ʩʨʝʜʫ, ʘ ʫʚʝʣʠʯʝʥʠʝ 

ʰʢʦʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʩʥʠʞʘʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʘʪʴ 

ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʦʮʝʥʢʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʩ ʨʘʥʥʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʕʕɻ ʫ ʜʝʪʝʡ ʦʪ 6 ʜʦ 8 ʣʝʪ, ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʚ 

ʦʙʫʯʝʥʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʠ ʤʦʟʛʘ ʫ ʜʝʪʝʡ 

ʦʮʝʥʠʚʘʣʠ ʧʦʠʩʢʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʙʝʥʢʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʚ ʟʘʤʢʥʫʪʳʭ ʣʘʙʠʨʠʥʪʘʭ 5-ʠ 

ʩʪʝʧʝʥʝʡ ʩʣʦʞʥʦʩʪʠ. ʄʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʣʘ ʦʧʨʝʜʝʣʷʪʴ ʩʪʨʘʪʝʛʠʶ ʧʦʚʝʜʝʥʠʷ ʨʝʙʝʥʢʘ ʚ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ, ʭʘʨʘʢʪʝʨ ʦʧʪʠʤʠʟʘʮʠʠ 

ʥʘʚʳʢʘ, ʦʰʠʙʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʝʨʚʦʛʦ, ʚʪʦʨʦʛʦ ʠ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʟʘʜʘʥʠʷ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ). ʂʘʞʜʦʝ ʜʚʠʞʝʥʠʝ ʨʝʙʝʥʢʘ ʚ 

ʣʘʙʠʨʠʥʪʝ ʬʠʢʩʠʨʦʚʘʣʠ, ʠ ʦʥʦ ʙʳʣʦ ʧʨʠʨʘʚʥʝʥʦ ʢ ʦʜʥʦʤʫ ʙʠʪʫ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ 

ʚʠʜʝ ʥʶ-ʛʨʘʤʤ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʠʩʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʐʝʥʥʦʥʫ, 1987, 

(ʤʦʜʠʬʠʢʘʮʠʷ ʤʝʪʦʜʠʢʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʥʦʡ ʅʠʢʦʣʴʩʢʦʡ ʂ. ɸ. ʠ ɺʦʨʦʥʠʥʳʤ ʃ.ɻ., 1996-

1998ʛʛ.). ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ, ʧʦʟʚʦʣʷʣʘ ʦʮʝʥʠʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʥʦʚʦʡ ʠ ʫʞʝ 

ʟʥʘʢʦʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨ ʝʝ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʚ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʠ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ. ʈʝʛʠʩʪʨʘʮʠʶ ʕʕɻ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʵʥʮʝʬʘʣʦʛʨʘʬʝ-ʘʥʘʣʠʟʘʪʦʨʝ 

ʕʕɻ-21, ʕʥʮʝʬʘʣʘʥ-131-03, ʄʝʜʠʢʦʤ-ʄʊɼ, ʈʦʩʩʠʷ. ʕʣʝʢʪʨʦʜʳ ʥʘʢʣʘʜʳʚʘʣʠ ʧʦ ʩʠʩʪʝʤʝ 10-

20. ɺʳʧʦʣʥʝʥ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ   ʘʥʘʣʠʟʳ ʕʕɻ (ʖ.ɼ. ʂʨʦʧʦʪʦʚ 2005ʛ.) 

ʆʙʩʣʝʜʦʚʘʥʳ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʩʠʭʦʣʦʛʦʚ, ʜʝʪʠ ʜʚʫʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ð 70 ʜʝʪʝʡ 6-7 ʣʝʪ, 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʛʨʫʧʧʳ ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʠ 80 ʜʝʪʝʡ 7-8 ʣʝʪ, ʫʯʘʱʠʝʩʷ ʧʝʨʚʳʭ ʢʣʘʩʩʦʚ, 

ʠʤʝʶʱʠʝ ʪʨʫʜʥʦʩʪʠ ʚ ʫʯʝʙʝ ʠ ʧʦʚʝʜʝʥʠʠ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, 

ʩʨʘʚʥʠʚʘʣʠ ʩ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʦʡ (ʚ ʎʝʥʪʨʝ ʠʤʝʶʪʩʷ ʥʦʨʤʘʪʠʚʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʚ ʣʘʙʠʨʠʥʪʝ, ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʕʕɻ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 4 ʜʦ 15 ʣʝʪ.). ʆʮʝʥʢʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʚʝʜʝʥʠʷ ʚ ʣʘʙʠʨʠʥʪʘʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫ ʜʝʪʝʡ ʜʚʫʭ ʦʙʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʧʘʨʘʤʝʪʨʳ 

ʩʣʦʞʥʦʡ ʩʝʥʩʦ-ʤʦʪʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʥʠʤʘʥʠʝ, ʦʙʲʝʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʙʳʣʠ 

ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʝʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʦʡ. ɼʝʪʠ ʩʦʚʝʨʰʘʣʠ ʤʥʦʛʦ ʦʰʠʙʦʢ, 

ʦʧʪʠʤʠʟʘʮʠʷ ʥʘʚʳʢʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʚ 

ʥʦʨʤʝ. ɺʳʷʚʣʝʥ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʦʤ ʧʦʠʩʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʷ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʜʝʪʝʡ ʚ ʣʘʙʠʨʠʥʪʘʭ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʕʕɻ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʨʫʜʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 

ʪʝʭ ʜʝʪʝʡ, ʫ ʢʦʪʦʨʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ çʥʝʟʨʝʣʦʩʪʠè ʕʕɻ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʨʘʩʪʥʦʡ ʥʦʨʤʦʡ. ɺʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʕʕɻ: - ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʘʣʴʬʘ ʘʢʪʠʚʥʦʩʪʠ; - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʜʣʝʥʥʳʭ ʨʠʪʤʦʚ (ʪʝʪʘ ʠ ʜʝʣʴʪʘ) ʠ ʦʙʣʘʩʪʠ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ; - ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʜʣʝʥʥʳʭ ʠ ʙʳʩʪʨʳʭ ʨʠʪʤʦʚ ʚ ʣʦʙʥʦʡ ʠ ʚʠʩʦʯʥʦʡ ʦʙʣʘʩʪʷʭ 

ʢʦʨʳ ʠ ʚʝʜʫʱʝʝ ʧʦʣʫʰʘʨʠʝ; - ʜʠʥʘʤʠʢʘ ʠ ʧʦʣʦʩʘ ʫʩʪʦʡʯʠʚʳʭ ʚʥʫʪʨʠ- ʠ ʤʝʞ- ʧʦʣʫʰʘʨʥʳʭ 

ʩʚʷʟʝʡ.  ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʕʕɻ ʤʦʛʫʪ ʙʳʪʴ ʤʘʨʢʝʨʘʤʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʧʦʚʝʜʝʥʠʷ ʠ ʩʪʝʧʝʥʠ çʟʨʝʣʦʩʪʠè ʤʦʟʛʘ.  ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʩʦʚʨʝʤʝʥʥʫʶ, ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʦʧʨʝʜʝʣʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʜʝʪʝʡ ʢ h ʢʦʣʝ, ʥʦ ʠ 

ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʧʩʠʭʦ- ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʧʨʦʚʦʜʠʪʴ ʦʙʫʯʝʥʠʝ ʩ ʢʦʥʪʨʦʣʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ - çʦʙʫʯʝʥʠʝ ʯʝʨʝʟ ʠʩʩʣʝʜʦʚʘʥʠʝè. 
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ʍʘʤʟʠʥʘ ɸ.ʀ., ʄʫʩʘʙʝʢʦʚʘ ʊ.ʆ 

ʂʘʬʝʜʨʘ ʥʝʚʨʦʣʦʛʠʠ, ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʥʝʪʠʢʠ. ʂʳʨʛʳʟʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ 

ʉʣʘʚʷʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɹ.ʅ. ɽʣʴʮʠʥʘ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 

 

ʋ ʯʘʩʪʠ ʜʝʪʝʡ ʫʞʝ ʠʤʝʝʪʩʷ ʢʦʛʥʠʪʠʚʥʳʡ ʜʝʬʠʮʠʪ ʜʦ ʥʘʯʘʣʘ ʵʧʠʣʝʧʩʠʠ, ʫ ʜʨʫʛʠʭ ʞʝ ʧʦʩʣʝ 

ʥʘʯʘʣʘ ʧʨʠʩʪʫʧʦʚ ʦʪʤʝʯʘʝʪʩʷ ʥʘʨʘʩʪʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ 

ʚʳʨʘʞʝʥʥʦʩʪʠ (Jackson, 2013; Fastenau, 2009). ʅʦ ʚʩʝ ʞʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʝʪʝʡ ʚʦ ʚʨʝʤʷ ʪʝʯʝʥʠʷ 

ʵʧʠʣʝʧʩʠʠ ʠʤʝʶʪ ʩʪʘʙʠʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ IQ (Gregory L. Holmes, 2014). ʆʪʤʝʯʝʥʦ ʯʪʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʪʝʯʝʥʠʷ ʬʦʢʘʣʴʥʦʡ ʚʠʩʦʯʥʦʡ ʵʧʠʣʝʧʩʠʠ ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʩʪʝʧʝʥʴʶ 

ʩʥʠʞʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʘʤʷʪʠ (Hermann, 2002). ʋ ʜʝʪʝʡ ʩ ʬʦʢʘʣʴʥʦʡ 

ʢʦʨʪʠʢʘʣʴʥʦʡ ʜʠʩʧʣʘʟʠʝʡ ʨʘʥʥʝʝ ʥʘʯʘʣʦ ʵʧʠʣʝʧʩʠʠ ʥʘʨʫʰʘʝʪ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤ   ʢʦʛʥʠʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʯʝʤ ʙʦʣʝʝ 

ʧʦʟʜʥʠʡ ʚʦʟʨʘʩʪ ʜʝʙʶʪʘ (Korman et al.  2013).   ʇʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʪʝʡ ʩ ʵʧʠʣʝʧʩʠʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 5 ʜʦ 15 ʣʝʪ -CESS (Children with Epilepsy in 

Sussex Schools) ʫ 80 % ʜʝʪʝʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʠ / ʠʣʠ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, 

ʫ 40 % ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʫ 33 % ï ʉɼɺɻ, ʫ 21 % ï ʨʘʩʩʪʨʦʡʩʪʚʦ ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ 

ʩʧʝʢʪʨʘ (Reilly C., Atkinson P., Krishna B.D. et al., 2014). 

ɺʦʧʨʦʩ çɽʩʪʴ ʣʠ ʩʚʷʟʴ ʤʝʞʜʫ ʯʘʩʪʦʪʦʡ ʠʥʪʝʨʠʢʪʘʣʴʥʦʡ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʬʦʢʘʣʴʥʳʭ ʵʧʠʣʝʧʩʠʷʭ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (BECTS), ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ 

ʵʥʮʝʬʘʣʦʧʘʪʠʷʭ ʩ ʧʘʪʪʝʨʥʦʤ ESES ʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ?è ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ. ʊʘʢ 

ʦʜʥʠ ʘʚʪʦʨʳ (Fonseca, 2007; Tedrus, 2010, Goldberg-Stern, 2010) ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʥʠʢʘʢʠʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ ʜʘʥʥʫʶ ʩʚʷʟʴ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʠʥʪʝʨʠʢʪʘʣʴʥʳʭ ʩʧʘʡʢʦʚ (ʀʀʉ) ʫ 182 ʜʝʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ ʵʧʠʣʝʧʩʠʠ, ʚʢʣʶʯʘʷ 

BECTS, Ebus et al.  (2012) ʨʘʩʩʯʠʪʘʣʠ ʠʥʜʝʢʩ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

24-ʯʘʩʦʚʦʡ ʕʕɻ ʠ ʩʦʧʦʩʪʘʚʠʣʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ   ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ ʩ ʩʫʪʦʯʥʳʤ ʠʥʜʝʢʩʦʤ ʀʀʉ Ó10% (ʜʦ 50%)   ʟʘʧʠʩʠ ʩʫʪʦʯʥʦʡ ʕʕɻ ʧʦʢʘʟʘʣʘ 

ʥʘʨʫʰʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʩʣʦʚʝʩʥʦʡ ʧʘʤʷʪʠ ʠ 

ʚʠʟʫʘʣʴʥʦ-ʤʦʪʦʨʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. ʕʪʦʪ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʣʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʪ ʬʦʨʤʳ ʵʧʠʣʝʧʩʠʠ. ɼʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʛʣʶʢʦʟʳ ʫ ʜʝʪʝʡ ʩ ʧʘʪʪʝʨʥʦʤ ESES (Vun, 

2013) ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʀʀʉ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʦʛʥʠʪʠʚʥʦʤ ʜʝʬʠʮʠʪʝ, 

ʥʘʨʫʰʘʷ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʣʦʢʘʣʴʥʦ ʚ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʦʯʘʛʘʭ, ʘ ʪʘʢʞʝ ʚ ʦʪʜʘʣʝʥʥʳʭ ʠ 

ʩʚʷʟʘʥʥʳʭ ʦʙʣʘʩʪʷʭ. ILAE (2010) ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʵʥʮʝʬʘʣʦʧʘʪʠʡ ʦʪʤʝʪʠʣʘ, 

ʯʪʦ ʵʧʠʣʝʧʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʘʤʘ ʧʦ ʩʝʙʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʷʞʝʣʳʭ 

ʢʦʛʥʠʪʠʚʥʳʭ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʢʨʦʤʝ ʠ ʩʚʝʨʭ ʪʝʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʞʠʜʘʝʤʳʤʠ ʧʨʠ ʩʘʤʦʤ ʟʘʙʦʣʝʚʘʥʠʠ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʢʦʨʪʠʢʘʣʴʥʳʭ ʤʘʣʴʬʦʨʤʘʮʠʷʭ) ʠ 

ʢʦʪʦʨʳʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʤʦʛʫʪ ʫʭʫʜʰʘʪʴʩʷ. ʕʪʠ ʥʘʨʫʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʛʣʦʙʘʣʴʥʳʤʠ ʠʣʠ 

ʙʦʣʝʝ ʠʟʙʠʨʘʪʝʣʴʥʳʤʠ, ʠ ʦʥʠ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴ ʧʦ ʩʧʝʢʪʨʫ ʪʷʞʝʩʪʠ. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ 

ʩʠʥʜʨʦʤʳ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪʩʷ ʵʧʠʣʝʧʪʠʯʝʩʢʠʤʠ ʵʥʮʝʬʘʣʦʧʘʪʠʷʤʠ, ʵʬʬʝʢʪʳ ʧʨʠʩʪʫʧʦʚ ʠ 

ʵʧʠʣʝʧʩʠʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʣʶʙʦʡ ʬʦʨʤʦʡ ʵʧʠʣʝʧʩʠʠ. ...è ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʞʝ ʜʦʢʫʤʝʥʪʝ 

ʦʪʤʝʯʘʝʪʩʷ: ç... ʄʳ ʜʦʣʞʥʳ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʧʨʠʯʠʥʘ ʨʘʟʚʠʪʠʷ ʵʥʮʝʬʘʣʦʧʘʪʠʠ ʷʚʣʷʝʪʩʷ ʯʘʱʝ 



 

43 

 

ʥʝʠʟʚʝʩʪʥʦʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʤ 

ʵʧʠʣʝʧʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʝʤè. 

ʆʪʯʝʪʳ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʵʧʠʣʝʧʪʠʬʦʨʤʥʳʭ ʘʥʦʤʘʣʠʡ ʥʘ ʕʕɻ ʫ ʣʠʮ ʩ ʘʫʪʠʟʤʦʤ   ʙʝʟ 

ʢʣʠʥʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʧʨʠʩʪʫʧʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ 6,1-31% (Kagan-Kushnir et al., 2005). ʕʧʠʣʝʧʩʠʷ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʫ 30% ʜʝʪʝʡ ʩ ʘʫʪʠʟʤʦʤ ʠ ʦʙʳʯʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʥʘʣʠʯʠʝʤ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʝʬʠʮʠʪʘ 

(Tuchman & Rapin,2002).  ʀʟʫʯʝʥʦ ʬʝʥʦʪʠʧʠʯʝʩʢʦʝ ʧʝʨʝʢʨʳʪʠʝ ʧʨʠ ʵʧʠʣʝʧʩʠʠ ʠ ʈɸʉ: FOXP2, 

WNT2, ʛʝʥʳ ʢʦʜʠʨʫʶʱʠʝ ʩʫʙʲʝʜʠʥʠʮʳ ɻɸʄʂ-ʨʝʮʝʧʪʦʨʦʚ, MECP2, CDKL5 ʠ DLX5 (Munoz-

Yunta J.A. ʠ ʩʦʘʚʪ., 2008), ʪʫʙʝʨʦʟʥʳʡ ʩʢʣʝʨʦʟ, ʩʠʥʜʨʦʤ ʣʦʤʢʦʡ ʍ-ʭʨʦʤʦʩʦʤʳ ʠ ʩʠʥʜʨʦʤ ʈʝʪʪʘ 

(Berry Kravis, 2002; Hagerman P.J., Stafstrom C.E., 2009), ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʵʧʠʣʝʧʩʠʷ ʩ 

ʬʝʙʨʠʣʴʥʳʤʠ ʩʫʜʦʨʦʛʘʤʠ ʧʣʶʩ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʚ ʥʘʪʨʠʝʚʳʭ ʢʘʥʘʣʘʭ 

SCN1A ʠ SCN2A (Weiss ʠ ʩʦʘʚʪ, 2003; Dixon-Salazar ʠ ʩʦʘʚʪ, 2004; Kamiya ʠ ʩʦʘʚʪ, 2004), 

ʩʦʯʝʪʘʥʠʷ ʩʠʥʜʨʦʤʘ ɺʝʩʪʘ ʠ ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʤʫʪʘʮʠʷʤʠ ARX 

ʛʝʥʘ (Aristaless related homeobox gene) (Turner G. ʠ ʩʦʘʚʪ., 2002). 

ɼʘʣʝʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ: ʤʘʣʴʯʠʢ 8 ʣʝʪ ʧʨʠ ʧʝʨʚʠʯʥʦʤ 

ʦʙʨʘʱʝʥʠʠ ʚ ʚʦʟʨʘʩʪʝ 7 ʣʝʪ ʧʦʣʫʯʘʣ ʜʝʧʘʢʠʥ ʭʨʦʥʦ 300 ʤʛ ʧʦ 1+1/2 ʪʘʙ ʫʪʨʦʤ ʠ 2 ʪʘʙ ʚʝʯʝʨʦʤ 

(38 ʤʛ/ʢʛ/ʩʫʪ) ʠ ʪʦʧʦʤʘʢʩ ʧʦ 50 ʤʛ 1 +1/2 ʪʘʙ ʫʪʨʦʤ ʠ 1 ʚʝʯʝʨʦʤ (4,6 ʤʛ/ʢʛ/ʩʫʪ) - ʯʘʩʪʦʪʘ 

ʧʨʠʩʪʫʧʦʚ ʙʳʣʘ ʦʪ 5 ʜʦ 17 ʟʘ ʤʝʩʷʮ. ɺ ʘʥʘʤʥʝʟʝ ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ ʢʝʧʧʨʳ ʦʪʤʝʯʘʣʘʩʴ 

ʘʣʣʝʨʛʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ. ɸʢʫʰʝʨʩʢʦ-ʧʝʜʠʘʪʨʠʯʝʩʢʠʡ ʘʥʘʤʥʝʟ ʥʝ ʦʪʷʛʦʱʝʥ. ʇʨʠʩʪʫʧʳ ʥʘʯʘʣʠʩʴ 

ʚ ʚʦʟʨʘʩʪʝ 6 ʤʝʩʷʮʝʚ ʥʘ ʬʦʥʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩ 1,5 ʣʝʪ ʧʦʷʚʠʣʠʩʴ ʘʬʝʙʨʠʣʴʥʳʝ ʧʨʠʩʪʫʧʳ. 

ʍʘʨʘʢʪʝʨ ʧʨʠʩʪʫʧʦʚ ʥʘ ʤʦʤʝʥʪ ʦʙʨʘʱʝʥʠʷ ʚ 7 ʣʝʪ: ʧʨʠʩʪʫʧʳ ʩ ʧʦʪʝʨʝʡ ʩʦʟʥʘʥʠʷ ʛʦʣʦʚʘ 

ʧʦʚʝʨʥʫʪʘ ʚʧʨʘʚʦ, ʧʦʟʘ ʬʝʭʪʦʚʘʣʴʱʠʢʘ, ʧʝʨʝʜ ʧʨʠʩʪʫʧʦʤ ʥʘʯʠʥʘʝʪ ʚʝʨʪʝʪʴʩʷ ʚ ʢʨʦʚʘʪʠ, ʪʘʢ 

ʞʝ ʝʩʪʴ ʧʨʠʩʪʫʧʳ, ʢʦʛʜʘ ʢʨʠʯʠʪ, ʥʦ ʥʝ ʪʨʷʩʝʪ ʪʝʣʦ ʠ ʚ ʛʣʘʟʘʭ ʠʩʧʫʛ ʠ ʢʘʢ ʙʳ ʤʦʨʦʟʠʪ. ɺ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʨʘʩʭʦʜʷʱʝʝʩʷ ʢʦʩʦʛʣʘʟʠʝ ʩʣʝʚʘ, ʩʛʣʘʞʝʥʘ ʣʝʚʘʷ ʥʦʩʦʛʫʙʥʘʷ ʩʢʣʘʜʢʘ, 

ʪʦʥʫʩ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʝʥ, ʛʦʚʦʨʠʪ ʥʝʚʥʷʪʥʦ, ʧʦʭʦʜʢʘ ʰʘʪʢʘʷ ʰʠʨʦʢʦ ʨʘʩʩʪʘʚʣʷʷ ʥʦʛʠ. 

ʉʫʭʦʞʠʣʴʥʳʝ ʨʝʬʣʝʢʩʳ ʞʠʚʳʝ ʠ ʦʜʠʥʘʢʦʚʦ ʚʳʨʘʞʝʥʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥ. ɿʇʄʈ. ʅʝ ʟʥʘʝʪ ʮʚʝʪʘ, 

ʩʯʝʪ. ɺʳʧʦʣʥʷʝʪ ʧʨʦʩʪʳʝ ʠʥʩʪʨʫʢʮʠʠ. ʀʤʝʶʪʩʷ ʩʠʤʧʪʦʤʳ ʨʘʩʩʪʨʦʡʩʪʚʘ ʘʫʪʠʩʪʠʯʝʩʢʦʛʦ 

ʩʧʝʢʪʨʘ. ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ: ʫʤʝʨʝʥʥʦ ʚʳʨʘʞʝʥʥʘʷ ʩʤʝʰʘʥʥʘʷ ʛʠʜʨʦʮʝʬʘʣʠʷ. ɺʕʄ: 

ʦʪʤʝʯʘʝʪʩʷ ʟʘʤʝʜʣʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʨʠʪʤʘ 3 ʩʪʝʧʝʥʠ, ʚʦ ʚʨʝʤʷ ʩʥʘ ʨʝʜʢʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʨʝʛʠʦʥʘʨʥʘʷ ʵʧʠʣʝʧʪʠʬʦʨʤʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʣʝʚʳʤ ʟʘʜʥʝ-ʣʦʙʥʳʤ ʠ ʧʝʨʝʜʥʝ-ʚʠʩʦʯʥʳʤ 

ʦʪʜʝʣʘʤ. ʇʦʩʣʝ ɺʕʄ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʤʝʥʠʪʴ ʪʦʧʦʤʘʢʩ ʥʘ ʣʘʤʠʢʪʘʣ. ʅʘ ʬʦʥʝ ʧʨʠʝʤʘ   

ʜʝʧʘʢʠʥ ʭʨʦʥʦ 1050 ʤʛ/ʩʫʪ (38 ʤʛ/ʢʛ/ʩʫʪ) ʠ ʣʘʤʠʢʪʘʣʘ 75   ʤʛ /ʩʫʪ (2,7 ʤʛ/ʢʛ/ʩʫʪ) ʯʘʩʪʦʪʘ 

ʧʨʠʩʪʫʧʦʚ ʩʥʠʟʠʣʘʩʴ ʜʦ 7 ʚ ʤʝʩʷʮ, ʥʦ ʫʭʫʜʰʠʣʦʩʴ ʧʦʚʝʜʝʥʠʝ, ʩʪʘʣ ʙʦʣʝʝ ʨʘʟʜʨʘʞʝʥʥʳʤ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʳʤ, ʥʦ ʧʨʠ ʟʘʤʝʥʝ, ʢʦʛʜʘ ʨʝʙʝʥʦʢ ʧʨʠʥʠʤʘʣ ʪʨʠ ʧʨʝʧʘʨʘʪʘ ʯʘʩʪʦʪʘ ʧʨʠʩʪʫʧʦʚ 

ʩʥʠʟʠʣʘʩʴ ʜʦ 2 ʟʘ 1 ʤʝʩ. ɺ ʜʝʢʘʙʨʝ 2017 ʛʦʜʘ ʚʳʷʚʣʝʥʘ ʛʝʪʝʨʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ ʚ 9 ʵʢʟʦʥʝ ʛʝʥʘ 

CSN1ɸ (chr.2:166903334ʉʊüʉ). ʂʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʠ 

ʜʚʠʛʘʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʩʘʤʦʡ ʤʫʪʘʮʠʝʡ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʣʘʤʠʢʪʘʣ ʙʳʣ ʦʪʤʝʥʝʥ. 

Escayg et al. (2000) ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʛʝʥ SCN1A ʠʤʝʝʪ 26 ʵʢʟʦʥʦʚ. ʄʫʪʘʮʠʠ ʚ SCN1A 

ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 10% ʩʣʫʯʘʝʚ GEFS +, ʘ ʤʫʪʘʮʠʠ ʠʣʠ ʜʝʣʝʮʠʠ SCN1A ʩʦʩʪʘʚʣʷʶʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 85% ʩʣʫʯʘʝʚ ʩʠʥʜʨʦʤʘ ɼʨʘʚʝ (ʩʤ. Lossin, 2009; Claes et al., 2009). ʄʦʜʝʣʠ ʥʘ 

ʞʠʚʦʪʥʳʭ ʚʳʷʚʠʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʥʘʪʨʠʝʚʳʭ ʢʘʥʘʣʦʚ Nav1.1   ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʢʣʝʪʦʢ ʇʫʨʢʠʥʴʝ ʤʦʟʞʝʯʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʫʪʘʮʠʠ SCN1A ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʜʚʠʛʘʪʝʣʴʥʳʝ 

ʥʘʨʫʰʝʥʠʷ (Yu et al., 2006). ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ Ian O. Miller, Marcio A. Sotero de Menezes (2007) 

ʧʨʠ ʤʫʪʘʮʠʠ SCN1A ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʧʨʠʝʤ ʢʘʨʙʘʤʘʟʝʧʠʥʘ, ʣʘʤʦʪʨʠʜʞʠʥʘ ʠ ʚʠʛʘʙʘʪʨʠʥʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʠʣʠ ʫʚʝʣʠʯʠʚʘʪʴ ʯʘʩʪʦʪʫ ʤʠʦʢʣʦʥʠʯʝʩʢʠʭ ʧʨʠʩʪʫʧʦʚ, ʘ ʪʘʢʞʝ 

ʬʝʥʠʪʦʠʥʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʭʦʨʝʦʘʪʝʪʦʟ. 

ɺʪʦʨʦʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ: ɼʝʚʦʯʢʘ ɹ. 2 ʛʦʜʘ 4 ʤʝʩ. ʥʘʙʣʶʜʘʝʪʩʷ c ʈɸʉ, ʦʪʤʝʯʘʝʪʩʷ 

ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʘʛʨʝʩʩʠʷ ʠ ʘʫʪʦʘʛʨʝʩʩʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝ ʭʦʜʠʪ ʪʦʣʴʢʦ ʩ ʧʦʜʜʝʨʞʢʦʡ, 

ʧʝʨʠʦʜʘʤʠ ʩʦʥ ʥʘʨʫʰʘʝʪʩʷ, ʤʦʞʝʪ ʧʨʦʩʥʫʪʴʩʷ ʚ 3 ʥʦʯʠ ʠ ʥʝ ʩʧʘʪʴ ʜʦ 7 ʫʪʨʘ. ʇʨʠʩʪʫʧʦʚ 

ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʦ. ɻʦʚʦʨʠʪ ʛʣʘʩʥʳʝ ʠ ʨʝʜʢʦ ʩʣʦʛʠ. ɹʳʣʠ ʵʧʠʟʦʜʳ ʚʦ ʚʨʝʤʷ ʩʥʘ, ʢʦʛʜʘ ʧʨʦʩʥʝʪʩʷ 

ʠ ʧʦʩʤʝʝʪʩʷ ʠ ʧʦʪʦʤ ʦʧʷʪʴ ʩʧʠʪ (ʦʢʦʣʦ 4 ʵʧʠʟʦʜʦʚ). ʈʝʙʝʥʦʢ ʦʪ 1 ʙʝʨʝʤʝʥʥʦʩʪʠ, 1 ʨʦʜʦʚ, 

ʙʝʨʝʤʝʥʥʦʩʪʴ ʥʘ ʬʦʥʝ ʦʪʩʣʦʡʢʠ ʧʣʘʮʝʥʪʳ ʚ 8 ʥʝʜʝʣʴ, ʩʠʣʴʥʳʡ ʪʦʢʩʠʢʦʟ ʦʪʤʝʯʘʣʩʷ ʧʝʨʚʳʝ 5 
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ʤʝʩ. ʈʦʜʳ ʚ ʩʨʦʢ 42 ʥʝʜ. ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ, ʜʝʚʦʯʢʘ ʟʘʢʨʠʯʘʣʘ ʩʨʘʟʫ. ɹʝʟʚʦʜʥʳʡ ʧʝʨʠʦʜ ʜʦ 8,5 

ʯʘʩʦʚ. ʇʄʈ: ʛʦʣʦʚʫ ʜʝʨʞʠʪ ʩ 3 ʤʝʩ, ʩʠʜʠʪ ʩ 7 ʤʝʩ., ʧʦʣʟʘʪʴ ʩʪʘʣʘ ʧʦʩʣʝ ʛʦʜʘ, ʭʦʨʦʰʦ ʧʦʧʦʣʟʣʘ 

ʚ 1,5 ʛʦʜʘ, ʚʩʪʘʚʘʪʴ ʥʘ ʥʦʛʠ ʩʪʘʣʘ ʩ 1 ʛʦʜ 7 ʤʝʩʷʮʝʚ, ʜʦ 1,5 ʣʝʪ ʧʦʷʚʠʣʦʩʴ ʤʥʦʛʦ ʩʣʦʛʦʚ, ʥʦ 

ʧʦʪʦʤ ʦʥʠ ʠʩʯʝʟʣʠ, ʚ 1 ʛʦʜ 9 ʤʝʩ. ʩʘʤʘ ʩʪʘʣʘ ʭʦʜʠʪʴ, ʥʦ ʩʧʫʩʪʷ 3 ʥʝʜʝʣʠ ʚʥʦʚʴ ʧʝʨʝʩʪʘʣʘ ʭʦʜʠʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʪ ʬʝʚʨʘʣʷ 2018- ʙʝʟ ʩʪʨʫʢʪʫʨʥʦʛʦ ʜʝʬʝʢʪʘ, ʣʝʛʢʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʩʫʙʘʨʘʭʥʦʠʜʘʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʄʠʢʨʦʤʘʪʨʠʯʥʳʡ ʭʨʦʤʦʩʦʤʥʳʡ ʘʥʘʣʠʟ- ʙ/ʧ, 

ʊʄʉ ʥʘ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ï ʙ/ʧ. ʇʨʠ ʪʘʨʛʝʪʥʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʠ ʵʢʟʦʤʘ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʤʫʪʘʮʠʠ: ʛʝʪʝʨʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ ʚ 13 ʵʢʟʦʥʝ ʛʝʥʘ SYNGAP1 (chr6:33409473AG> A), 

ʛʝʪʝʨʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ ʚ 26 ʵʢʟʦʥʝ ʛʝʥʘ SCN1A (chr2:166848236A> C, rs750911709), 

ʛʝʪʝʨʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ ʚ 15 ʵʢʟʦʥʝ ʛʝʥʘ ATP7B (chr13:52516618C> T, rs541208827), 

ʛʝʪʝʨʦʟʠʛʦʪʥʘʷ ʤʫʪʘʮʠʷ ʚʦ 2 ʵʢʟʦʥʝ ʛʝʥʘ ATP7B (chr13:52548768G> T, rs756718353). ɺʕʄ: 

ʦʩʥʦʚʥʦʡ ʨʠʪʤ ʠʟʤʝʥʝʥ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʨʠʪʤʠʯʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʯʘʩʪʦʪʦʡ 5,5-6 ɻʮ. ɺ ʧʝʨʠʦʜ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʚʦ ʚʨʝʤʷ ʩʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʨʦʙʝʛʠ ʢʦʤʧʣʝʢʩʦʚ ʦʩʪʨʘ-̫

ʤʝʜʣʝʥʥʘʷ ʚʦʣʥʘ   ʩ ʯʘʩʪʦʪʦʡ 3 ɻʮ   ʧʦ ʟʘʪʳʣʦʯʥʳʤ ʦʪʜʝʣʘʤ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘ ʪʝʤʝʥʥʦ-

ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʟʘʜʥʝʚʠʩʦʯʥʳʝ ʦʪʜʝʣʳ ʠ ʥʘ Cz,Pz ʠʣʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʘ ʚʩʝ ʦʪʜʝʣʳ ʩ 

ʣʝʛʢʦʡ ʤʝʞʧʦʣʫʰʘʨʥʦʡ ʘʩʠʥʭʨʦʥʠʝʡ ʠ ʩ ʘʤʧʣʠʪʫʜʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦ ʟʘʪʳʣʦʯʥʳʤ 

ʦʪʜʝʣʘʤ   ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 1-1.5 ʩʝʢ.  ʆʪʩʫʪʩʪʚʠʝ ʧʨʠʩʪʫʧʦʚ ʫ ʜʘʥʥʦʛʦ ʨʝʙʝʥʢʘ ʩ 

ʥʘʣʠʯʠʝʤ ʨʝʛʨʝʩʩʘ ʚ ʨʝʯʝʚʦʤ ʠ ʤʦʪʦʨʥʦʤ ʨʘʟʚʠʪʠʠ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 2 ʣʝʪ, ʥʘʣʠʯʠʝ 

ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʕʕɻ ʥʝ ʜʦʩʪʠʛʘʶʱʝʡ ʧʘʪʪʝʨʥʘ ESES ʠʩʢʣʶʯʘʝʪ ʩʠʥʜʨʦʤ 

ʃʘʥʜʘʦ-ʂʣʝʬʥʝʨʘ. ʅʘʣʠʯʠʝ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʜʘʥʥʦʛʦ ʨʝʙʝʥʢʘ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ 

ʩ ʥʘʣʠʯʠʝʤ   ʛʝʪʝʨʦʟʠʛʦʪʥʦʡ ʤʫʪʘʮʠʠ ʚ 26 ʵʢʟʦʥʝ ʛʝʥʘ SCN1A, ʯʪʦ ʦʧʠʩʘʥʦ ʚ ʣʠʪʝʨʘʪʫʨʝ (Weiss 

et al., 2003; O'Roak et al., 2011, Iossifov I, et al., 2015; Escayg A, et al.,2000; Wolff  M, et al.,2006; 

Claes L, et al.,2001). ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ Hirota T., Veenstra-Vanderweele Jand al.  (2014) ʚ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʣʠʪʝʨʘʪʫʨʥʦʤ ʧʦʠʩʢʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 7 ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʮʝʙʦ-

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʈɸʉ 

(ʚʩʝʛʦ n = 171) (ʚʘʣʴʧʨʦʘʪʳ, ʣʘʤʦʪʨʠʜʞʠʥ, ʣʝʚʝʪʠʨʘʮʝʪʘʤ ʠ ʪʦʧʠʨʘʤʘʪ). ʄʝʪʘ-ʘʥʘʣʠʟ ʥʝ 

ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʤʝʜʠʢʘʤʝʥʪʘʤʠ ʠ ʧʣʘʮʝʙʦ ʚ ʧʦʚʝʜʝʥʠʠ ʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʬʫʥʢʮʠʷʭ. ʇʕʇ ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʠʤʝʶʪ ʙʦʣʴʰʦʛʦ ʵʬʬʝʢʪʘ ʜʣʷ ʣʝʯʝʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ ʚ ʈɸʉ. ʅʦ ʚʩʝ ʞʝ ʪʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʇʕʇ 

ʧʨʠ ʥʘʣʠʯʠʠ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʜʝʪʝʡ ʩ ʈɸʉ. 

ɺʳʚʦʜʳ: ʥʝ ʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʚʳʜʝʣʝʥʳ    ʛʝʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʵʧʠʣʝʧʩʠʠ ʠ ʈɸʉ, 

ʚʦʧʨʦʩ ʦ ʩʚʷʟʠ ʤʝʞʜʫ ʛʝʥʝʪʠʢʦʡ ʠ ʬʠʟʠʦʣʦʛʠʝʡ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ. ʇʨʠʤʝʥʝʥʠʝ ʇʕʇ ʧʨʠ 

ʈɸʉ ʙʝʟ ʩʫʜʦʨʦʛ ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʳʤ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ 

ʜʝʪʝʨʤʠʥʘʥʪ ʘʫʪʠʟʤʘ ʩ ʠʣʠ ʙʝʟ ʵʧʠʣʝʧʩʠʠ ʦʪʢʨʦʝʪ ʧʫʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʩʪʨʘʪʝʛʠʡ. ʅʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʯʪʦ ʧʦʤʦʞʝʪ ʧʦʥʷʪʴ ʭʘʨʘʢʪʝʨ ʧʦʩʣʝʜʫʶʱʠʭ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʛʥʠʪʠʚʥʦʡ ʩʬʝʨʝ. ʅʝʦʙʭʦʜʠʤʦ 

ʚʥʝʜʨʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʫʩʣʫʛ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʨʘʥʥʝʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʣʷ ʤʣʘʜʝʥʮʝʚ ʠ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ, ʠ ʜʣʷ ʪʝʭ, 

ʢʪʦ ʠʤʝʝʪ ʤʝʜʠʮʠʥʩʢʠʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʥʘʨʫʰʝʥʠʡ ʚ 

ʨʘʟʚʠʪʠʠ ʚ ʙʫʜʫʱʝʤ. 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʚʨʝʤʝʥʥʦʤʫ ʨʘʟʨʝʰʝʥʠʶ ʟʘʧʠʩʠ ʠ ʝʸ ʜʣʠʪʝʣʴʥʦʩʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʘ ʨʘʥʥʝʛʦ ʜʝʪʩʢʦʛʦ 

ʘʫʪʠʟʤʘ (ʈɼɸ), ʩʚʷʟʘʥʥʳʝ ʩ ʚʩʸ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ, ʩʪʨʦʡʥʫʶ ʪʝʦʨʠʶ, ʦʙʲʷʩʥʷʶʱʫʶ ʚʩʝ ʘʩʧʝʢʪʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʝʱʸ ʥʝ ʫʜʘʣʦʩʴ ʚʳʨʘʙʦʪʘʪʴ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʨʦʜʦʣʞʘʪʴ ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʘʪʪʝʨʥʦʚ ʕʕɻ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʈɼɸ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʝʡʨʦʪʠʧʠʯʝʩʢʠ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʩʚʝʨʩʪʥʠʢʘʤʠ ʠ ʜʝʪʴʤʠ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ.  ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʕʕɻ-ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ 23-ʭ ʜʝʪʝʡ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. ɺʩʝ ʜʝʪʠ ʧʨʦʰʣʠ ʢʦʤʧʣʝʢʩʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʮʝʥʪʨʝ çɸʚʠʮʝʥʥʘè, ʛ. ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ. ɼʣʠʪʝʣʴʥʳʡ 

ʕʕɻ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ ʵʥʮʝʬʘʣʦʛʨʘʬʘ-ʘʥʘʣʠʟʘʪʦʨʘ 

ʕʕɻɸ-21/26 çʕʥʮʝʬʘʣʘʥ-131-03è (ʅʇʂʌ çʄʝʜʠʢʦʤ-ʄʊɼè, ʛ. ʊʘʛʘʥpʦʛ, Pʦʩʩʠʷ) ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʩʰʠʨʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʠʩʦʤʥʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʩʦʩʪʦʷʥʠʠ 

ʩʧʦʢʦʡʥʦʛʦ ʨʘʩʩʣʘʙʣʝʥʥʦʛʦ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʩʥʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʘʜʠʡ ʕʕɻ ʩʥʘ 

ʦʩʫʱʝʩʪʚʣʷʶʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʩʦʤʥʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʜʠʡ ʩʥʘ ɸʤʝʨʠʢʘʥʩʢʦʡ ɸʢʘʜʝʤʠʠ ʄʝʜʠʮʠʥʳ ʉʥʘ. 

ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʙʝʟʘʨʪʝʬʘʢʪʥʳʝ ʫʯʘʩʪʢʠ ʕʕɻ ʚ 4-ʭ ʩʦʩʪʦʷʥʠʷʭ: W (wakefulness - ʩʧʦʢʦʡʥʦʝ 

ʨʘʩʩʣʘʙʣʝʥʥʦʝ ʙʦʜʨʩʪʚʦʚʘʥʠʝ ʩ ʟʘʢʨʳʪʳʤʠ ʛʣʘʟʘʤʠ); N1 (NREM1 ï ʩʪʘʜʠʷ ʜʨʝʤʦʪʳ); N2 

(NREM2 ï ʩʪʘʜʠʷ çʩʦʥʥʳʭ ʚʝʨʝʪʝʥè); N3 (NREM2 ï ʩʪʘʜʠʷ ʛʣʫʙʦʢʦʛʦ ʤʝʜʣʝʥʥʦʚʦʣʥʦʚʦʛʦ 

ʩʥʘ). ʅʘʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʘʪʪʝʨʥʦʚ ʕʕɻ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝʡʨʦʪʠʧʠʯʝʩʢʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʜʝʪʝʡ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʈɼɸ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʕʕɻ-ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʜʠʘʛʥʦʩʪʠʢʠ ʦʪʢʣʦʥʝʥʠʡ ʨʘʟʚʠʪʠʷ 

ʎʅʉ. ʂ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʜʦʩʪʦʚʝʨʥʳʤ ʦʪʣʠʯʠʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ Ŭï ʠ 

ɗ- ʨʠʪʤʦʚ ʚ ʛʨʫʧʧʝ ʩ ʘʫʪʠʟʤʦʤ, ʧʦʚʳʰʝʥʥʫʶ ʯʘʩʪʦʪʫ çʩʦʥʥʳʭ ʚʝʨʝʪʸʥè ʚʦ II ʩʪʘʜʠʶ ʩʥʘ, ʠ 

ʩʥʠʞʝʥʥʫʶ ʯʘʩʪʦʪʫ ȹ-1-ʘʢʪʠʚʥʦʩʪʠ ʚ ʛʣʫʙʦʢʦʤ ʩʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʚ ʨʘʤʢʘʭ ʦʙʱʝʡ ʛʠʧʦʪʝʟʳ ʦʪʢʣʦʥʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʨʠ 

ʘʫʪʠʟʤʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʣʣʶʟʠʠ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʠ ʵʪʦʤ ʙʘʣʘʥʩ ʚʦʟʙʫʞʜʝʥʠʷ ʠ 

ʪʦʨʤʦʞʝʥʠʷ ʩʤʝʱʘʝʪʩʷ ʚ ʧʦʣʴʟʫ ʧʝʨʚʦʛʦ. 

 

ʉʊɸʅɼɸʈʊʓ ɿɸʇʀʉʀ ʀ ʀʅʊɽʈʇʈɽʊɸʎʀʀ ʕʕɻ ʇʈʀ ʆɹʋʏɽʅʀʀ 

 

ʐʘʤʘʥʩʫʨʦʚ ʐ.ʐ., ɿʠʷʤʫʭʘʤʝʜʦʚʘ ʅ.ʄ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʨʘʯʝʡ 

 

ʋʯʠʪʳʚʘʷ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʰʝʛʦ ʟʘʚʝʜʝʥʠʷ, ʤʳ ʜʘʝʤ ʚʦʟʤʦʞʥʦʩʪʴ     ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʟʥʘʥʠʷ ʜʣʷ ʚʨʘʯʝʡ ʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʥʝʚʨʦʣʦʛʠ, ʜʝʪʩʢʠʝ ʥʝʚʨʦʣʦʛʠ, 

ʧʩʠʭʠʘʪʨʳ, ʥʝʡʨʦʭʠʨʫʨʛʠ, ʪʘʢ ʠ ʧʝʜʠʘʪʨʳ, ʨʝʘʥʠʤʘʪʦʣʦʛʠ ʠ ʚʨʘʯʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ.  

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚʨʘʯʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʨʘʢʪʠʢʝ, ʘ ʯʘʩʪʴ ʚʨʘʯʝʡ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪ ʚʨʘʯʝʡ ʥʝʦʜʥʦʨʦʜʝʥ, ʧʦʵʪʦʤʫ ʧʨʝʧʦʜʘʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʤʝʪʦʜʘʤ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ, ʚ ʩʚʷʟʠ ʩ ʫʯʝʪʦʤ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ ʚʨʘʯʝʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ ʦʙʱʠʝ ʧʦʥʷʪʠʷ ʧʦ 

ʣɻʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ. ʂʘʢ ʚʦ ʚʩʝʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʤʳ ʧʨʝʧʦʜʥʦʩʠʤ ʠʤ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ 

ʧʦ ʦʩʥʦʚʘʤ, ʤʝʪʦʜʠʢʘʤ ʟʘʧʠʩʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤ ʚ ʚʠʜʝ ʣʝʢʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʞʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʩʝʤʠʥʘʨʦʚ, ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ ʥʘ ʢʦʪʦʨʳʭ ʚʨʘʯʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ.  ɿʘ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ ʫ ʚʨʘʯʝʡ ʥʫʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʧʦ: ʟʘʧʠʩʠ ʕʕɻ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʬʦʨʤʫʣʠʨʦʚʢʝ ʟʘʢʣʶʯʝʥʠʷ 

ʧʨʦʚʝʜʝʥʠʶ ʢʣʠʥʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ ʟʘʢʣʶʯʝʥʠʷ ʕʕɻ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʫʨʩʘ ʚʨʘʯ ʜʦʣʞʝʥ: 

ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʦʡ ʠʟ ʤʝʪʦʜʦʚ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ ʥʫʞʝʥ ʦʙʩʣʝʜʫʝʤʦʤʫ; 

ʩʪʘʥʜʘʨʪʥʘʷ ʕʕɻ, ʕʕɻ ʩʥʘ, ʚʠʜʝʦ-ʕʕɻ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ, ʕʕɻ ʥʦʯʥʦʛʦ ʩʥʘ ʠʣʠ 

ʧʦʣʠʩʦʤʥʦʛʨʘʬʠʷ; ʜʦʣʞʝʥ ʟʥʘʪʴ ʧʦʢʘʟʘʥʠʷ ʢ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ, ʪʘʢʞʝ ʧʦʢʘʟʘʥʠʷ ʠ 
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ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʦʙʘʤ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʫʨʩʘ ʚʨʘʯ-ʩʧʝʮʠʘʣʠʩʪ 

ʜʦʣʞʝʥ: ʧʨʦʚʦʜʠʪʴ ʕʕɻ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʫʝʤʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ; ʫʤʝʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ʠ ʫʩʪʨʘʥʷʪʴ ʘʨʪʝʬʘʢʪʳ; ʚʳʷʚʣʷʪʴ ʥʦʨʤʘʣʴʥʳʝ ʠ ʘʥʦʨʤʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʕʕɻ; 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʕʕɻ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʞʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʙʩʣʝʜʫʝʤʦʛʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʫʢʦʚʦʜʩʪʚʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʦʩʚʝʱʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʚʦʧʨʦʩʳ ʠ ʤʝʪʦʜʠʢʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ.  ʊʘʢ ʢʘʢ ʤʥʦʛʦ 

ʰʢʦʣ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʷʪ ʚʨʘʯʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʕʕɻ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʩʪʘʥʜʘʨʪʳ ʟʘʧʠʩʠ, ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʕʕɻ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʤʳ 

ʭʦʪʝʣʠ ʙʳ ʜʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʟʘʧʠʩʠ, ʦʧʠʩʘʥʠʷ ʠ ʬʦʨʤʫʣʠʨʦʚʢʠ ʟʘʢʣʶʯʝʥʠʡ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʠ ʘʥʘʣʠʟʝ ʕʕɻ. ʊʘʢ ʩʪʘʥʜʘʨʪʥʘʷ ʕʕɻ ʚʢʣʶʯʘʝʪ ʟʘʧʠʩʴ: ʬʦʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ; ʧʨʦʙʫ 

çʦʪʢʨʳʚʘʥʠʷ-ʟʘʢʨʳʚʘʥʠʷè ʛʣʘʟ; ʬʦʪʦʩʪʠʤʫʣʷʮʠʶ; ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʶ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʟʘʧʠʩʠ 

ʩʪʘʥʜʘʨʪʥʦʡ ʕʕɻ ʦʢʦʣʦ 30 ʤʠʥʫʪ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʨʘʯʝʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʦʚ ʦʧʠʩʳʚʘʶʪ ʕʕɻ, ʙʝʟ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʭʝʤʳ, ʧʠʰʫʪ ʟʘʢʣʶʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷʤʠ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʝʜʣʝʥʥʳʭ ʚʦʣʥ ʧʨʠ ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʢʨʠʪʝʨʠʡ ʫʩʧʝʰʥʦʩʪʠ ʠʣʠ ʥʝʫʩʧʝʰʥʦʩʪʠ ʣʝʯʝʥʠʷ. ɽʩʣʠ ʤʝʜʣʝʥʥʦʚʦʣʥʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʠ ʛʠʧʝʨʚʝʥʪʠʣʷʮʠʠ ʙʦʣʴʰʝ, ʪʦ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ çʩʫʜʦʨʦʞʥʦʡ 

ʛʦʪʦʚʥʦʩʪʠè, çʜʠʩʬʫʥʢʮʠʠ ʩʨʝʜʠʥʥʳʭ ʠʣʠ ʛʣʫʙʠʥʥʳʭ ʩʪʨʫʢʪʫʨè; ʥʦʨʤʘʣʴʥʳʝ 

ʥʠʟʢʦʘʤʧʣʠʪʫʜʥʳʝ ʕʕɻ ʫ ʚʟʨʦʩʣʳʭ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʤʦʛʫʪ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʢʘʢ çʦʙʱʝʤʦʟʛʦʚʳʝ ʠʟʤʝʥʝʥʠʷè, ʠʣʠ çʜʠʬʬʫʟʥʳʝ ʠʟʤʝʥʝʥʠʷè. 

ʅʝʢʦʪʦʨʳʝ ʟʘʢʣʶʯʝʥʠʷ, ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʚʳʚʦʜʳ ʦ ʥʘʣʠʯʠʠ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʚʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʘʚʠʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤʫ ʣʝʯʝʥʠʶ 

ʧʘʮʠʝʥʪʦʚ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʕʕɻ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ: ʧʘʨʘʤʝʪʨʳ ʦʙʩʣʝʜʦʚʘʥʠʷ; ʦʧʠʩʘʥʠʝ; 

ʬʦʨʤʫʣʠʨʦʚʢʫ ʟʘʢʣʶʯʝʥʠʷ, ʢʣʠʥʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ.  ʆʧʠʩʘʥʠʝ 

ʕʕɻ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʢʦʣʣʝʛʘʤ ʙʝʟ ʧʨʦʩʤʦʪʨʘ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ ʩʫʜʠʪʴ ʦʙ ʠʟʤʝʥʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘ ʥʝʡ, ʪʦ ʝʩʪʴ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʚʳʜʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ, ʧʨʝʜʩʪʘʚʠʪʴ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʕʕɻ. ʈʝʟʫʣʴʪʘʪ ʕʕɻ ʜʦʣʞʝʥ 

ʙʳʪʴ ʚʳʜʘʥ ʥʝ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʦʧʠʩʘʥʠʷ ʠ ʟʘʢʣʶʯʝʥʠʷ, ʥʦ ʠ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʝʤ, ʚʩʝʛʦ, 

ʥʘ ʯʪʦ ʝʩʪʴ ʩʩʳʣʢʠ ʚ ʟʘʢʣʶʯʝʥʠʠ. ɽʩʣʠ ʠʟʤʝʥʝʥʠʡ ʥʘ ʕʕɻ ʚʳʷʚʣʷʝʪʩʷ ʤʥʦʛʦ, ʪʦ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʦʧʠʩʳʚʘʶʪ ʙʦʣʝʝ ʛʨʫʙʳʝ, ʚʘʞʥʳʝ, ʘ ʟʘʪʝʤ ʦʩʪʘʣʴʥʳʝ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʫʨʩʘ ʚʨʘʯ-

ʩʧʝʮʠʘʣʠʩʪ ʜʦʣʞʝʥ: ʚr ʷʚʣʷʪʴ ʠʟʤʝʥʝʥʠʷ ʕʕɻ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤʘʭ ʵʧʠʣʝʧʩʠʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʠ ʚʳʙʦʨʘ ʢʦʨʨʝʢʪʥʦʡ ʪʝʨʘʧʠʠ; ʫʤʝʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʘʚʠʣʴʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʢʣʶʯʝʥʠʝ; ʧʨʦʚʝʩʪʠ ʢʣʠʥʠʯʝʩʢʫʶ ʢʦʨʨʝʣʷʮʠʶ ʕʕɻ. 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʦʨʨʝʣʷʮʠʷ ï ʵʪʦ ʚʳʚʦʜ, ʢʦʪʦʨʳʡ ʜʝʣʘʝʪ ʚʨʘʯ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʠʟʤʝʥʝʥʠʡ, ʚʳʷʚʣʝʥʥʳʭ ʥʘ ʕʕɻ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ. ɽʩʣʠ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ, ʯʪʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ. ʇʨʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʕʕɻ ʚʨʘʯ ʤʦʞʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʦʚʪʦʨʥʳʝ ʕʕɻ, ʕʕɻ ʩʥʘ, ʠʣʠ ʕʕɻ ʩ ʢʘʢʦʡ-ʪʦ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʙʦʡ, ʥʘʟʥʘʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʫʶ ʪʦʤʦʛʨʘʬʠʶ (ʄʈʊ), ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʘʪʦʣʦʛʠʠ.  
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ʉʠʥʜʨʦʤ ʟʘʧʷʩʪʥʦʛʦ ʢʘʥʘʣʘ (ʉɿʂ) ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʫʥʥʝʣʴʥʳʭ ʧʦʨʘʞʝʥʠʡ 

ʥʝʨʚʥʳʭ ʩʪʚʦʣʦʚ, ʚʩʪʨʝʯʘʝʪʩʷ ʫ 1% ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʟʝʤʥʦʛʦ ʰʘʨʘ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ 6 ʤʝʩʪʝ ʚ 

ʨʝʛʠʩʪʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [1]. ɼʠʘʛʥʦʟ ʉɿʂ ʦʩʥʦʚʘʥ ʥʘ ʩʠʤʧʪʦʤʘʭ, ʢʘʢ ʥʦʯʥʳʝ 

ʠ ʫʪʨʝʥʥʠʝ ʙʦʣʝʟʥʝʥʥʳʝ ʦʥʝʤʝʥʠʷ I, II, III ʧʘʣʴʮʝʚ ʨʫʢ ʠ ʙʦʣʠ ʚ ʧʘʣʴʮʘʭ ʠ ʢʠʩʪʠ, ʢʦʪʦʨʳʝ 

ʠʥʦʛʜʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʧʨʝʜʧʣʝʯʴʝ, ʧʣʝʯʦ.  ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʙʦʣʝʟʥʠ ʚʦʟʥʠʢʘʝʪ 

ʘʪʨʦʬʠʷ ʤʳʰʮ ʪʝʥʦʨʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʜʪʚʝʨʜʠʪʴ ʥʘʣʠʯʠʝ ʪʫʥʥʝʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʜʝʤʠʝʣʠʥʠʟʘʮʠʠ ʥʝʨʚʥʦʛʦ ʩʪʚʦʣʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʨʨʝʢʮʠʝʡ ʣʝʯʝʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʦ 98 ʧʘʮʠʝʥʪʦʚ ʩ ʉɿʂ. ɼʠʘʛʥʦʟ ʧʦʜʪʚʝʨʞʜʘʣʩʷ 

ʢʣʠʥʠʯʝʩʢʠ ʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʠ (ʕʅʄɻ) ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʨʝʟʠʜʫʘʣʴʥʦʡ 

ʣʘʪʝʥʪʥʦʩʪʠ (ʈʃ), ʘʤʧʣʠʪʫʜʳ ʤʦʪʦʨʥʳʭ ʠ ʩʝʥʩʦʨʥʳʭ ʦʪʚʝʪʦʚ, ʩʝʥʩʦʨʥʦʤʫ ʧʨʦʚʝʜʝʥʠʶ ʧʦ 

ʩʨʝʜʠʥʥʦʤʫ ʠ ʣʦʢʪʝʚʦʤʫ ʥʝʨʚʘʤ ʩʨʘʚʥʠʪʝʣʴʥʳʤʠ ʤʝʪʦʜʠʢʘʤʠ, ʩʝʥʩʦʨʥʳʡ ʠʥʯʠʥʛ (ʧʦʰʘʛʦʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ) [2]. ʈʝʟʫʣʴʪʘʪʳ. ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʈʃ ʙʦʣʝʝ 2,5 ʤʩ, 

ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʤʦʪʦʨʥʳʭ ʠ ʩʝʥʩʦʨʥʳʭ ʦʪʚʝʪʦʚ.  ʋ 38 ʙʦʣʴʥʳʭ ʈʃ ʩʦʩʪʘʚʣʷʣʘ 3,5 ʤʩ, ʯʪʦ 

ʫʢʘʟʳʚʘʣʦ ʥʘ ʣʝʛʢʫʶ ʩʪʝʧʝʥʴ ʢʦʤʧʨʝʩʩʠʠ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ. ʉ ʫʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʴʶ 

ʢʦʤʧʨʝʩʩʠʠ (ʈʃ ʜʦ 4 ʤʩ) ʙʳʣʦ 55 ʧʘʮʠʝʥʪʦʚ. ʊʦʣʴʢʦ ʫ 5 ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʈʃ 

ʙʦʣʝʝ 5 ʤʩ ʩ ʚʳʧʘʜʝʥʠʝʤ ʩʝʥʩʦʨʥʳʭ ʦʪʚʝʪʦʚ ʠ ʢʣʠʥʠʯʝʩʢʠ ʩ ʛʠʧʦʪʨʦʬʠʝʡ ʪʝʥʦʨʘ. ʇʘʮʠʝʥʪʳ ʩ 

ʣʝʛʢʦʡ ʠ ʫʤʝʨʝʥʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʢʦʤʧʨʝʩʩʠʠ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ ʧʦʣʫʯʘʣʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʝ 

ʣʝʯʝʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʢʦʥʪʨʦʣʝʤ ʕʅʄɻ. ɺʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʕʄʅɻ, ʫʢʘʟʳʚʘʶʱʠʝ 

ʥʘ ʪʷʞʝʣʫʶ ʩʪʝʧʝʥʴ ʢʦʤʧʨʝʩʩʠʠ ʪʨʝʙʦʚʘʣʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʚʨʘʯʘ ʤʠʢʨʦʭʠʨʫʨʛʘ. ɺʳʚʦʜʳ. 

ʄʝʪʦʜ ʕʅʄɻ ʧʦʤʦʛʘʝʪ ʧʦʜʪʚʝʨʜʠʪʴ ʥʘʣʠʯʠʝ ʪʫʥʥʝʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ 

ʢʦʤʧʨʝʩʩʠʠ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʘʜʝʢʚʘʪʥʦʛʦ ʣʝʯʝʥʠʷ. 
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CONDUCTION STUDIES OF PHRENIC NERVE IN HEALTHY CHILDREN  

 
1Voitenkov V.B., 3Komantsev V.N., 1Skripchenko N.V., 2Ekusheva E.V., 1Klimkin A.V.  
1Pediatric Research and Clinical Center for Infectious Diseases, St-Petersburg, Russia 
2Advanced Training Institute of the Federal Medical Biological Agency, Moscow, Russia 
3St.Petersburg Psychoneurological Research Institute, Saint-Petersburg, 192019 

 

Background. In adult population conduction studies parameters of phrenic nerve (its CMAP latency 

and amplitude) are quite well established. In children, on the contrary, these parameters change with 

the age and tend to disperse widely. Our goal was to establish our own set of normative data for 

latency and amplitude of phrenic nerve CMAP in healthy children of different age. Methods. 48 
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healthy children (mean age 9,19Ñ5,43, range 1-18 years, 28 females, 20 males) were enrolled. 

Conduction studies were performed with active electrode at xiphoid process and reference at the VII 

intercostal space, with stimulation at the external edge of the lower third of sternocleidomastoid 

muscle, with maximum stimulation at 40 mA. Results. Mean CMAP latency in the group was 

5,64Ñ1,25 ms and amplitude was 0,66Ñ0,34 ÕV. As the group was subdivided on age subgroups as 

follows: 1-2 years (n=7), 3-5 years (n=9), 6-12 years (n=14) and 13-18 years (n=17), CMAP latencies 

were 4,96Ñ1,94; 5,01Ñ1,13; 5,42Ñ0,84 and 6,44Ñ1,43 ms and CMAP amplitudes were 1,01Ñ0,37; 

0,87Ñ0,31; 0,61Ñ0,24 and 0,45Ñ0,21 ÕV. CMAP amplitudes in very young children aged 1-2 years 

were significantly (p<0.05) higher than in children aged 6-12 and 13-18 years.  Conclusions. 

Conduction study of the phrenic nerve, if performed properly, is a simple and reliable method. In 

pediatric population, though, age dynamic and wide range of normative parameters has to be taken 

into the consideration. In children CMAP amplitude is significantly higher at the age under 2 years 

than in older ones (6-18 years). 

 

SPINE MRI AND ELECTROPHYSIOLOGY METHODS IN THE MONITORING OF THE 

DISEASE COURSE IN ACUTE INFLAMMATORY DEMYELINATING 

POLYNEUROPATHY  

 

Voitenkov V.B., Marchenko N.V., SkrichenkoN.V.  

Pediatric Research and Clinical Center for Infectious Diseases, St-Petersburg, Russia 

 

Our aim was to establish usefulness of MR-tractography and fractional anisotropy on monitoring 

course of the disease in acute inflammatory demyelinating polineuropathy (AIDP) in 

children. Methods. 6 chidren (4males, 2 females, average age 14,6Ñ0,5 years, range 12-16 years) with 

established AIDP were included in our study. AIDP was established by the typical clinical course of 

the disease and electrophysiology data (conduction studies of the peripheral nerves and diagnostic 

transcranial magnetic stimulation) according to Hadden criteria. All patients underwent MRI of the 

spine with tractography and fractional anisotropy (FA) twice during the course of the disease - once 

on its early stage (5-7 days) and once on the early recovery stage (30-35-th day since the symptoms 

onset). Results. On the first measure FA values were 0.7Ñ0.04 and on the second were 0.51Ñ0.07. On 

tractography decrease of consistense motor pathways were seen. TMS parameters also demonstrated 

lengthening of the motor evoked potentials latencies (24.19Ñ3.21 ms at the first and 37.93Ñ2.17 ms 

at the second measure). Conclusions. MRI-tractography and fractional anisotropy were effective in 

the evaluation of the central nervous system involvement in children with AIDP. During the course 

of the disease, significant lesions of the motor pathways on the central level, established by the 

combination of electrophysiology (TMS) & neuroradiology (MRI), was registered. These methods 

should be more often implemented in the diagnostics of these inflammatory disorders in children.   

 

ʂʃʀʅʀʂʆ-ʅɽʁʈʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʆʃʀʅɽɺʈʆʇɸʊʀʀ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ɻɽʅɽɿɸ 

 
1ʀʰʪʝʨʷʢʦʚʘ ʆ.ɸ., 2ʆʩʠʧʦʚʘ ʃ.ʄ. 
1ʌɻɹʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʠ, ʛ. ʂʘʟʘʥʴ, ʫʣ. ɹʫʪʣʝʨʦʚʘ, ʜ. 49, olga-ishteryakova-2011@yandex.ru  
2ʆɸʆ çɻʦʨʦʜʩʢʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ˉ12è, ʛ. ʂʘʟʘʥʴ, ʫʣ. ʃʝʯʝʙʥʘʷ, ʜ. 7 

 

ʇʦʣʠʥʝʚʨʦʧʘʪʠʷ (ʇʅʇ) ʢʦʥʝʯʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ (ʇɿ) ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʧʝʨʝʛʨʫʟʦʢ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚʠʙʨʘʮʠʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʠʙʨʘʮʠʦʥʥʘʷ ʙʦʣʝʟʥʴ (ɺɹ) ʩ ʩʠʥʜʨʦʤʦʤ ʇʅʇ. ʉʪʦʡʢʠʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, 

ʩʝʥʩʦʨʥʳʝ ʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʦʛʨʘʥʠʯʠʚʘʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ 

ʙʦʣʴʥʳʭ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʇʅʇ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʛʝʥʝʟʘ 

(ʧʨʦʚʝʜʝʥʘ ʩʪʠʤʫʣʷʮʠʦʥʥʘʷ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʷ (ʕʅʄɻ) 175 ʧʘʮʠʝʥʪʘʤ ʮʝʥʪʨʘ 
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ʧʨʦʬʧʘʪʦʣʦʛʠʠ ʠ 15 - ʦʪʜʝʣʝʥʠʷ ʥʝʚʨʦʣʦʛʠʠ). ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ: ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʩ ʇɿ 69% ʥʘʙʣʶʜʘʶʪʩʷ ʩ ʇʅʇ ʦʪ ʣʦʢʘʣʴʥʦʡ ʚʠʙʨʘʮʠʠ (ʇʅʇʚʙ), ʦʩʪʘʣʴʥʳʝ ï ʩ ʇʅʇ ʦʪ 

ʬʠʟʠʯʝʩʢʠʭ ʧʝʨʝʛʨʫʟʦʢ (ʇʅʇʬʧ). ʉʨʝʜʥʠʡ ʩʪʘʞ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʇʅʇ 

(ʧʇʅʇ) - 16,2Ñ2,9 ʣʝʪ. ʇʨʠ ʧʇʅʇ ʘʢʪʫʘʣʴʥʳ ʙʦʣʠ ʥʦʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʢʠʩʪʷʭ, ʧʨʝʜʧʣʝʯʴʷʭ, 

ʦʥʝʤʝʥʠʝ ʧʘʣʴʮʝʚ ʢʠʩʪʝʡ, ʩʥʠʞʝʥʠʝ ʩʠʣʳ ʚ ʨʫʢʘʭ, ʚʝʛʝʪʘʪʠʚʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʥʘʨʫʰʝʥʠʷ. ɺ 

100% ʩʣʫʯʘʝʚ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʙʦʣʝʚʘʷ ʛʠʧʝʩʪʝʟʠʷ ʧʦ ʧʦʣʠʥʝʚʨʠʪʠʯʝʩʢʦʤʫ ʪʠʧʫ ʥʘ ʧʘʣʴʮʘʭ, 

ʢʠʩʪʷʭ, ʧʨʝʜʧʣʝʯʴʷʭ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʠʤʫʣʷʮʠʠ ʥʘ ʟʘʧʷʩʪʴʝ ʠ ʚ ʣʦʢʪʝʚʦʡ ʦʙʣʘʩʪʠ ʦʮʝʥʝʥʳ: 

ʨʝʟʠʜʫʘʣʴʥʘʷ ʣʘʪʝʥʪʥʦʩʪʴ (ʈʃ), ʘʤʧʣʠʪʫʜʘ ʄ-ʦʪʚʝʪʘ, ʩʢʦʨʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʤʧʫʣʴʩʘ (ʉʇʀ) ʧʦ 

ʜʚʠʛʘʪʝʣʴʥʳʤ ʚʦʣʦʢʥʘʤ, ʘʤʧʣʠʪʫʜʘ ʩʝʥʩʦʨʥʦʛʦ ʦʪʚʝʪʘ, ʉʇʀ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʚʦʣʦʢʥʘʤ. 

ʇʨʠ ʇʅʇʚʙ ʚ ʩʨʝʜʥʝʤ ʈʃ ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʚʦʣʦʢʦʥ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ ʩʦʩʪʘʚʠʣʘ 

3,1-2,9 ʤʩ, ʇʅʇʬʧï 3,3-3,1 ʤʩ. ɺʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʉʇʀ: 47,3-47,6 ʤ/ʩ. ʇʦ ʣʦʢʪʝʚʳʤ ʥʝʨʚʘʤ 

ʫ ʙʦʣʴʥʳʭ ʇʅʇʚʙ ʈʃ ʩʦʩʪʘʚʠʣʘ 2,8-3,0 ʤʩ, ʧʨʠ ʇʅʇʬʧ - 2,5-2,9 ʤʩ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʉʇʀ - 

47,4-48,1 ʤ/ʩ. ʇʨʠ ʦʮʝʥʢʝ ʬʫʥʢʮʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʦʣʦʢʦʥ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 

ʩʝʥʩʦʨʥʦʛʦ ʦʪʚʝʪʘ ʜʦ 4,5ʤʩ (ʇʅʇʚʙ) ʠ 3,9ʤʩ (ʇʅʇʬʧ); ʩʥʠʞʝʥʠʝ ʉʇʀ ʧʦ ʩʝʥʩʦʨʥʳʤ 

ʚʦʣʦʢʥʘʤ ʜʦ 45,2 ʤ/ʩ ʠ 44,2 ʤ/ʩ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʇʅʇ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʝʩʪʴ 

ʩʠʤʧʪʦʤʳ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʘʟʚʠʪʠʝ ʇʅʇ ʯʘʱʝ ʥʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʠ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʕʅʄɻ: ʧʦʚʳʰʝʥʠʝ ʈʃ ʜʦ 4,0ʤʩ, ʩʥʠʞʝʥʠʝ ʉʇʀ 

ʩʝʥʩʦʨʥʦʡ ʜʦ 37-34,5 ʤ/ʩ ʧʦ ʩʨʝʜʠʥʥʳʤ ʠ ʣʦʢʪʝʚʳʤ ʥʝʨʚʘʤ. ɺʳʚʦʜʳ: 1) ʆʩʥʦʚʥʦʡ ʤʝʪʦʜ ʜʣʷ 

ʚʝʨʠʬʠʢʘʮʠʠ ʜʠʘʛʥʦʟʘ ʇʅʇ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʛʝʥʝʟʘ ï 

ʩʪʠʤʫʣʷʮʠʦʥʥʘʷ ʕʅʄɻ. 2) ʆʙʷʟʘʪʝʣʴʥʘ ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʩ ʇʅʇ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ. 3) ʍʘʨʘʢʪʝʨʥʳʡ ʧʨʠʟʥʘʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʇʅʇ - ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʩʝʥʩʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʀʟʫʯʝʥʠʝ 

ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʧʨʦʬʧʘʪʦʣʦʛʠʠ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʇʅʇ 

ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʛʝʥʝʟʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʇɿ. 

 

ʅɽʁʈʆʌʀɿʀʆʃʆɻʀʏɽʉʂʀɽ ʀɿʄɽʅɽʅʀʗ ʋ ʇɸʎʀɽʅʊʆɺ ʉ ʇɽʈɽʃʆʄɸʄʀ 

ʂʆʉʊɽʁ ɻʆʃɽʅʀ        
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʦʩʥʦʚʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʳʤʠ ʩʣʫʯʘʷʤʠ ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ ʛʦʣʝʥʠ (8-

33,5% ʦʪ ʚʩʝʭ ʧʝʨʝʣʦʤʦʚ), ʚʦʟʤʦʞʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʬʫʥʢʮʠʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʦʩʪʨʘʜʘʚʰʠʭ. ʎʝʣʴʶ ʷʚʣʷʣʘʩʴ ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʡ 

ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʣʝ ʜʠʘʬʠʟʘʨʥʳʭ ʧʝʨʝʣʦʤʦʚ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ 

ʠ ʠʥʪʨʘʤʝʜʫʣʣʷʨʥʦʛʦ ʦʩʪʝʦʩʠʥʪʝʟʘ. ʇʨʦʚʝʜʝʥʦ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʯʝʩʢʦʝ (ʕʄɻ) ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʤʳʰʮ ʛʦʣʝʥʝʡ ʫ 21 ʧʘʮʠʝʥʪʘ 41,5Ñ11,8 ʣʝʪ. ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ ʜʦʧʧʣʝʨʦʛʨʘʤʤʳ ʙʝʜʨʝʥʥʦʡ, 

ʧʦʜʢʦʣʝʥʥʦʡ, ʟʘʜʥʝʡ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʘʨʪʝʨʠʠ. ʇʨʠʤʝʥʷʝʤʘʷ ʘʧʧʘʨʘʪʫʨʘ: ʢʦʤʧʴʶʪʝʨʥʳʡ 

ʢʦʤʧʣʝʢʩ ñʅʝʡʨʦ-ʄɺʇò (ʈʦʩʩʠʷ), ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʩʢʘʥ HD-15 (Philips, ʉʐɸ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʕʄɻ-ʦʙʩʣʝʜʦʚʘʥʠʡ ʥʘ 8-10 ʜʝʥʴ ʧʦʩʣʝ ʧʝʨʝʣʦʤʘ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ɹɸ) ʤʳʰʮ 

ʪʨʘʚʤʠʨʦʚʘʥʥʦʡ ʢʦʥʝʯʥʦʩʪʠ (ʊʂ) ʚ ʦʪʚʝʪ ʥʘ ʪʝʩʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʝ ʚʳʷʚʣʷʣʘʩʴ, 

ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪʸʢʦʤ (1,5-2,0 ʩʤ) ʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ 4,2Ñ0,8 ʩʤ ʧʦ 

ʚʠʟʫʘʣʴʥʦʡ ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ. ʂ ʦʢʦʥʯʘʥʠʶ ʵʪʘʧʘ ʢʦʥʩʦʣʠʜʘʮʠʠ ʧʝʨʝʣʦʤʘ (2-4 ʤʝʩʷʮʘ) ɹɸ 

m.tibialis anterior, m.peroneus longus, m.extensor hallucis longus, m.gastrocnemius ʦʪʣʠʯʘʣʘʩʴ ʦʪ 

ʥʦʨʤʳ ʩʦ ʩʥʠʞʝʥʠʝʤ ʥʘ 55-60%,  ʢ 12 ʤʝʩʷʮʘʤ  ʜʦ 13-20% ʚ ʤʳʰʮʘʭ ʊʂ. ʇʨʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʪʠʤʫʣʷʮʠʷ n.tibiʘlis ʘʤʧʣʠʪʫʜʘ ʅ-ʨʝʬʣʝʢʩʘ ʥʘ ʊʂ ʩʦʩʪʘʚʣʷʣʘ 1,6Ñ0,9 ʤɺ, ʘ ʥʘ ʠʥʪʘʢʪʥʦʡ (ʀʂ) 

3,0Ñ1,4 ʤɺ, ʘʤʧʣʠʪʫʜʘ ʄ-ʦʪʚʝʪʘ m.soleus 5,9Ñ0,8 ʤɺ ʠ 9,5Ñ1,6 ʤɺ, ʦʪʥʦʰʝʥʠʝ ʅ/ʄ 

(ʨʝʬʣʝʢʪʦʨʥʘʷ ʚʦʟʙʫʜʠʤʦʩʪʴ) ʙʳʣʦ 27% ʥʘ ʊʂ ʠ 31% ʥʘ ʀʂ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʚʦʟʙʫʜʠʤʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʙʫʞʜʸʥʥʳʭ ʩʝʛʤʝʥʪʘʨʥʳʭ ʤʦʪʦʥʝʡʨʦʥʦʚ. 

ʉʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ (ʉʈɺʤ.) ʧʦ n.peroneus ʩʦʩʪʘʚʣʷʣʘ ʥʘ ʊʂ 37Ñ5 ʤ/ʩ, ʢ 
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12 ʤʝʩʷʮʘʤ ï ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 43Ñ5,4 ʤ/ʩ, ʜʣʷ n.tibialis ʉʈɺʤ. ʥʘ ʊʂ ï 38Ñ4,5ʤ/ʩ, ʦʩʪʘʚʘʣʦʩʴ 

ʥʠʞʝ ʥʦʨʤʳ ʠ ʢ 12 ʤʝʩʷʮʘʤ. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠ ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʨʘʱʝʥʠʝ ʧʝʨʝʣʦʤʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʩʪʥʦʡ ʤʦʟʦʣʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʘʛʨʫʟʢʠ 

ʥʘ 90-100% (ʭʦʨʦʰʠʡ/ʦʪʣʠʯʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ). ɿʥʘʯʝʥʠʷ ʞʝ ʘʤʧʣʠʪʫʜʳ ʠ ʯʘʩʪʦʪʳ 

ʕʄɻ ʤʳʰʮ ʧʦʣʥʦʩʪʴʶ ʥʝ ʚʦʩʩʪʘʥʦʚʠʣʠʩʴ. ʇʦ ʨʝʘʢʮʠʷʤ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʘʨʪʝʨʠʡ ʚʳʷʚʣʝʥʦ 

ʦʩʣʘʙʣʝʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʚ ʤʝʩʪʝ ʧʝʨʝʣʦʤʘ, ʚʘʟʦʢʦʥʩʪʨʠʢʪʦʨʥʳʡ ʦʪʚʝʪ ʜʣʷ 

a.poplitea ʥʝ ʧʨʝʚʳʰʘʣ ʟʥʘʯʝʥʠʷ 9Ñ4 % (ʧʨʠ ʥʦʨʤʝ 12Ñ5 %), ʜʣʷ a.tibialis posterior ï 13Ñ4% 

(ʧʨʠ ʥʦʨʤʝ 17Ñ6%). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʥʦʨʤʘʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʘʭ ʨʝʛʝʥʝʨʘʮʠʠ (ʧʦ 

ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ) ʧʦʩʣʝ ʜʠʘʬʠʟʘʨʥʳʭ ʧʝʨʝʣʦʤʦʚ ʢʦʩʪʝʡ ʛʦʣʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʨʘʟʣʠʯʠʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʠ ʚʳʟʚʘʥʥʳʭ ʨʝʘʢʮʠʡ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʨʝʛʠʦʥʘʨʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʚ ʦʙʣʘʩʪʠ ʠʥʪʘʢʪʥʦʡ ʠ ʧʦʚʨʝʞʜʸʥʥʦʡ ʢʦʥʝʯʥʦʩʪʠ, ʢʘʢ ʦʭʨʘʥʠʪʝʣʴʥʦʝ ʪʦʨʤʦʞʝʥʠʝ 

ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʯʨʝʟʤʝʨʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʦ ʧʦʣʥʦʛʦ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʩʪʠ. 

 

ʉʀʅɼʈʆʄ ʄʓʐɽʏʅʆʁ ɻʀʇʆʊʆʅʀʀ ʋ ɼɽʊɽʁ: ʕʌʌɽʂʊʀɺʅʆʉʊʔ 

ʂʆʄʇʃɽʂʉʅʆɻʆ ʇʆɼʍʆɼɸ ʂ ʊɽʈɸʇʀʀ 

 

ʂʘʨʠʤʦʚʘ ʅ.ɸ., ɻʫʣʷʤʦʚʘ ʄ.ʂ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚʨʘʯʝʡ. ʋʟʙʝʢʠʩʪʘʥ., ʫʣ.ʇʘʨʢʝʥʪʩʢʘʷ, 51. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ: ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʠʥʜʨʦʤ ʤʳʰʝʯʥʦʡ ʛʠʧʦʪʦʥʠʠ (ʉʄɻ) ʠʣʠ çʚʷʣʳʝ ʩʦʩʪʦʷʥʠʷè -

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʘʢʪʠʢʝ ʜʝʪʩʢʦʛʦ ʥʝʚʨʦʣʦʛʘ. ɺ ʜʘʥʥʦʤ ʩʠʥʜʨʦʤʝ ʙʳʚʘʶʪ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʧʨʘʩʝʛʤʝʥʪʘʨʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʣʝʪʢʠ ʧʝʨʝʜʥʝʛʦ ʨʦʛʘ, ʥʝʨʚʳ, 

ʤʳʰʮʳ, ʥʝʨʚʥʦ-ʤʳʰʝʯʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʠ ʜʨ. ʂʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʚʠʛʘʪʝʣʴʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʠʤʝʝʪ ʚʝʩʴʤʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʚ ʣʝʯʝʥʠʠ ʪʘʢʠʭ ʙʦʣʴʥʳʭ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʧʨʘʚʜʘʣʘ ʤʝʪʦʜʠʢʘ ʣʝʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʤʠʦʩʪʠʤʫʣʷʮʠʠ. 

ʀʤʧʫʣʴʩʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʪʦʢʠ, ʚʳʟʳʚʘʷ ʜʚʠʛʘʪʝʣʴʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ ʠ ʩʦʢʨʘʱʝʥʠʝ ʤʳʰʮ, 

ʨʝʬʣʝʢʪʦʨʥʦ ʫʩʠʣʠʚʘʶʪ ʢʨʦʚʦ- ʠ ʣʠʤʬʦʦʙʨʘʱʝʥʠʝ, ʘ ʪʘʢʞʝ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʦʙʤʝʥʥʦ-

ʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠ ʧʣʘʩʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʨʘʙʦʪʘʶʱʠʭ ʤʳʰʮ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʀʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʪʝʨʘʧʠʠ ʫ ʜʝʪʝʡ ʩ ʉʄɻ. ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʇʦʜ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʝʤ 

ʥʘʭʦʜʠʣʦʩʴ 38 ʙʦʣʴʥʳʭ ʩ ʚʷʣʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʦʪ 1 ʜʦ 5 ʣʝʪ. ʀʟ ʥʠʭ 20 ʜʝʚʦʯʝʢ ʠ 18 ʤʘʣʴʯʠʢʦʚ. 

ʂʣʠʥʠʯʝʩʢʠ ʚʩʝ ʙʦʣʴʥʳʝ ʠʤʝʣʠ ʉʄɻ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ. ɹʦʣʴʥʳʝ ʩ 

ʤʠʦʜʠʩʪʨʦʬʠʷʤʠ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ ʦʙʩʣʝʜʦʚʘʥʠʷ. ɺʩʝʤ ʙʦʣʴʥʳʤ ʧʦʤʠʤʦ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʩʤʦʪʨʘ ʧʨʦʚʦʜʠʣʘʩʴ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʷ ʥʘ 2-ʭ ʢʘʥʘʣʴʥʦʤ ʘʧʧʘʨʘʪʝ çʅʝʡʨʦʩʦʬʪè ʩ 

ʥʘʢʦʞʥʳʤʠ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤʠ ʵʣʝʢʪʨʦʜʘʤʠ, ʩ ʠʟʫʯʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʴʥʦʡ ʕʅʄɻ ʚ ʧʦʢʦʝ ʠ 

ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʤʳʰʮ, ʧʦ ʤʝʪʦʜʠʢʘʤ, ʨʝʢʦʤʝʥʜʫʝʤʳʤ ɻʝʭʪ ɹ.ʄ., ʇʦʧʝʣʷʥʩʢʠʤ ʗ.ʖ. (2005). 

ɹʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ, ʛʜʝ 1 ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ (21 ʜʝʪʝʡ) ʧʨʦʚʦʜʠʣʦʩʴ 

ʢʦʤʧʣʝʢʩʥʦʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ (ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ, ʘʥʪʠʭʦʣʠʥʵʩʪʝʨʘʟʥʳʝ, ʚʠʪʘʤʠʥʥʳʝ 

ʧʨʝʧʘʨʘʪʳ) ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ (ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ ʤʳʰʮ) ʣʝʯʝʥʠʝ ʩ ʤʘʩʩʘʞʝʤ, ʘ 2-ʡ 

ʛʨʫʧʧʝ (17 ʙʦʣʴʥʳʭ) ʪʦʣʴʢʦ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʣʝʯʝʥʠʝ ʙʝʟ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ. 1 ʛʨʫʧʧʘ 

ʙʦʣʴʥʳʭ ʪʘʢʞʝ ʧʦʣʫʯʘʣʠ ʤʘʩʩʘʞ ʠ ʵʣʝʢʪʨʦʤʠʦʩʪʠʤʫʣʷʮʠʶ. ʈʝʟʫʣʴʪʘʪʳ: ʋ ʧʦʜʘʚʣʷʶʱʝʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ 32 ʯʝʣ. (84%) ʧʝʨʠʥʘʪʘʣʴʥʳʡ ʬʦʥ ʙʳʣ ʦʪʷʛʦʱʝʥ. 50% ʜʝʪʝʡ ʙʳʣʠ 

ʩʦʤʘʪʠʯʝʩʢʠ ʦʩʣʘʙʣʝʥʳ, ʠ ʠʤʝʣʠ ʧʨʦʷʚʣʝʥʠʷ ʘʥʝʤʠʠ, ʧʦʩʣʝʜʩʪʚʠʷ ʨʘʭʠʪʘ, ʛʠʧʦʢʘʣʴʮʠʝʤʠʶ, 

ʙʝʣʢʦʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʢʫʨʩʘ ʢʦʤʧʣʝʢʩʥʦʡ 

ʪʝʨʘʧʠʠ ʫ 18 ʜʝʪʝʡ (85,7%) ʥʘʤʠ ʦʪʤʝʯʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝ ʢʘʢ ʦʙʲʝʤʘ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʤʳʰʮ, ʪʘʢ ʠ ʤʳʰʝʯʥʦʛʦ ʪʦʥʫʩʘ ʫʚʝʣʠʯʝʥʠʝ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʩ 3 ʙʘʣʣʦʚ ʜʦ 4-5 ʙʘʣʣʦʚ, 

ʫʣʫʯʰʝʥʠʝ ʚʝʨʪʠʢʘʣʠʟʘʮʠʠ, ʙʦʣʴʥʳʝ ʥʘʯʘʣʠ ʦʪʤʝʯʘʪʴ ʫʣʫʯʰʝʥʠʝ ʧʦʭʦʜʢʠ,  ʤʝʥʴʰʝ 

ʫʪʦʤʣʷʣʠʩʴ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʪʦʣʴʢʦ   ʫ 8 ʙʦʣʴʥʳʭ (17%) ʦʪʤʝʯʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʜʚʠʛʘʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ, ʪʦʛʜʘ ʢʘʢ ʫ ʦʩʪʘʣʴʥʳʭ 83 % ʙʦʣʴʥʳʭ ʵʬʬʝʢʪ ʙʳʣ ʤʠʥʠʤʘʣʴʥʳʤ. 

ɼʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʩʪʠʤʫʣʷʮʠʦʥʥʦʡ ʕʅʄɻ, ʧʦʢʘʟʘʣʠ ʚ 1 ʛʨʫʧʧʝ ʫ 97% ʙʦʣʴʥʳʭ 

ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʘʤʧʣʠʪʫʜʳ ʄ ʦʪʚʝʪʘ. ɿʘʢʣʶʯʝʥʠʝ. ʋ ʙʦʣʴʥʳʭ ʩ ʉʄɻ 
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ʧʨʠʤʝʥʝʥʠʝ   ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʥʘʨʷʜʫ ʩ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ ʣʝʯʝʥʠʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʤʳʰʝʯʥʦʡ ʘʪʨʦʬʠʠ, ʧʦʚʳʰʝʥʠʶ ʩʦʢʨʘʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʪʦʥʫʩʘ 

ʤʳʰʮ, ʫʣʫʯʰʝʥʠʶ ʧʨʦʚʦʜʠʤʦʩʪʠ ʥʝʨʚʥʳʭ ʩʪʚʦʣʦʚ ʠ ʵʣʝʢʪʨʦʚʦʟʙʫʜʠʤʦʩʪʠ ʥʝʨʚʥʦ-

ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʦʙʲʝʤʘ ʜʚʠʞʝʥʠʡ.ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʪʝʨʘʧʠʠ ʉʄɻ 

ʩ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʝʡ ʜʦʩʪʦʚʝʨʥʦ ʜʦʧʦʣʥʷʝʪ ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ. 
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The relevance of the topic is due to the widespread prevalence of facial nerve neuropathy among 

children. Objective: to correlate the neurophysiological and the neurosonographic (NSG) 

parameters of the facial nerve of children with idiopathic neuropathy facial nerve (NLN) in the 

acute period with good and poor prognosis recovery of facial nerve function. Material and 

methods: 65 children with NLN (mean age 11,5 Ñ 4,9 years) and 57 children of control group 

(mean age 12,5 Ñ 5,2 years) were examined. All children with NLN were examined with NSG 

with the measurement of the diameter of the facial nerve in the area of processus stylomastoideus 

and in the parotid gland, stimulation electroneuromyography of the facial nerve with the 

registration of the M-response from the m. orbicularis oculi were examined, also evaluation of the 

degree of paresis of facial muscles using of 6-point scale of the House-Brackmann 10-15 days 

after manifestation of paresis. Children with NLN in dynamic clinical examination at 30 days after 

manifestations of paresis were divided in two groups: 1 group - the good recovery (n = 54) and 2 

group - poor prognosis recovery (n = 11) of the nerve function. Correlation of the NSG and 

electroneuromyography indicators with good and poor prognosis recovery of facial nerve function 

were conducted. Results and conclusions: on the basis of the data revealed 85% sensitivity and 

77% specificity of measure of the diameter of the facial nerve using NSG in predicting of poor 

prognosis of recovery of facial nerve function and received normative thresholds of children. 
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ʀʟʦʣʠʨʦʚʘʥʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʢʪʫʘʣʴʥʫʶ 

ʧʨʦʙʣʝʤʫ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ. ʇʨʠʯʠʥʦʡ ʙʦʣʠ ʤʦʛʫʪ ʙʳʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʢʘʥʷʭ ʩʘʤʦʡ ʛʦʣʝʥʠ, ʘ ʪʘʢʞʝ ʧʦʨʘʞʝʥʠʝ ʥʝʚʨʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ. ɸ-ʚʦʣʥʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠ ʨʘʟʥʳʭ ʥʝʡʨʦʛʝʥʥʳʭ ʥʘʨʫʰʝʥʠʷʭ, ʥʦ ʠʭ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʙʦʣʝʚʳʭ ʩʠʥʜʨʦʤʘʭ ʥʝ ʩʦʦʙʱʘʝʪʩʷ. ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʦʮʝʥʢʘ 

A-ʚʦʣʥ ʧʨʠ ʙʦʣʝʚʦʤ ʩʠʥʜʨʦʤʝ ʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ. ʇʨʝʜʩʪʘʚʣʷʝʤ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ. 

ʇʘʮʠʝʥʪʢʘ 29 ʣʝʪ, ʙʘʥʢʦʚʩʢʠʡ ʨʘʙʦʪʥʠʢ, ʧʨʝʜʲʷʚʣʷʣʘ ʞʘʣʦʙʳ ʥʘ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʚ ʦʙʣʘʩʪʠ 

ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʚʦʡ ʛʦʣʝʥʠ ʚ ʚʠʜʝ ʥʝʧʨʠʷʪʥʳʭ ʦʱʫʱʝʥʠʡ, ʯʫʚʩʪʚʘ ʚʳʢʨʫʯʠʚʘʥʠʷ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʪʨʝʣʷʶʱʠʭ ʙʦʣʝʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʫʪʨʦʤ ʧʦʩʣʝ ʩʥʘ, ʧʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʚ 

ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ. ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʞʘʣʦʙʳ ʙʝʩʧʦʢʦʷʪ ʙʦʣʝʝ ʛʦʜʘ, ʚʦʟʥʠʢʣʠ ʙʝʟ ʚʠʜʠʤʦʡ 

ʧʨʠʯʠʥʳ, ʢʫʧʠʨʫʶʪʩʷ ʧʦʩʣʝ ʨʘʩʭʘʞʠʚʘʥʠʷ. ɹʦʣʝʡ ʚ ʦʙʣʘʩʪʠ ʧʦʷʩʥʠʮʳ, ʙʝʜʨʘ ʥʝʪ. ɹʦʣʝʚʦʡ 
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ʩʠʥʜʨʦʤ ʚ ʦʙʣʘʩʪʠ ʛʦʣʝʥʠ ʧʦ ʰʢʘʣʝ ɺɸʐ ʩʦʩʪʘʚʠʣ 3,0 ʙʘʣʣʘ, ʧʦ ʦʧʨʦʩʥʠʢʫ DN4 ï 4,0 ʙʘʣʣʘ. 

ɺ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʦʪʤʝʯʘʣʩʷ ʪʦʣʴʢʦ ʩʠʤʧʪʦʤ ʃʘʩʝʛʘ ʩʣʝʚʘ 60 ʛʨʘʜʫʩʦʚ. ʂʊ ʣʝʚʦʡ 

ʛʦʣʝʥʠ: ʧʘʪʦʣʦʛʠʠ ʥʝ ʚʳʷʚʣʝʥʦ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʨʝʥʪʛʝʥʦʛʨʘʤʤʘ ʧʦʷʩʥʠʯʥʦ-ʢʨʝʩʪʮʦʚʦʛʦ 

ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʚ ʜʚʫʭ ʧʨʦʝʢʮʠʷʭ: ʥʘʯʘʣʴʥʳʝ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʷʩʥʠʯʥʦʤ 

ʦʪʜʝʣʝ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʝʛʤʝʥʪʦʚ. ʄʈʊ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ: 

ʧʦʷʩʥʠʯʥʳʡ ʣʦʨʜʦʟ ʩʦʭʨʘʥʝʥ. ɺʳʩʦʪʘ ʤʝʞʧʦʟʚʦʥʦʯʥʳʭ ʜʠʩʢʦʚ (ʄʇɼ) ʥʘ ʧʦʷʩʥʠʯʥʦʤ ʫʨʦʚʥʝ 

ʥʝ ʩʥʠʞʝʥʘ. ʉʥʠʞʝʥ ʄʈ-ʩʠʛʥʘʣ ʦʪ ʄʇɼ L5-S1. ɼʠʬʬʫʟʥʘʷ ʜʦʨʩʘʣʴʥʘʷ ʧʨʦʪʨʫʟʠʷ ʄʇɼ L4-L5 

2,1 ʤʤ, L5-S1 2,3 ʤʤ. ʉʘʛʠʪʪʘʣʴʥʳʡ ʨʘʟʤʝʨ ʧʦʟʚʦʥʦʯʥʦʛʦ ʢʘʥʘʣʘ ʥʘ ʫʨʦʚʥʝ ʄʇɼ L4-L5 14,7 

ʤʤ, L5-S1 15 ʤʤ. ɼʝʬʝʢʪʦʚ ʥʘʧʦʣʥʝʥʠʷ ʧʨʠ ʄʈ-ʤʠʝʣʦʛʨʘʬʠʠ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʨʠ ʕʅʄɻ 

ʪʝʩʪʠʨʦʚʘʥʠʠ ʤʘʣʦʙʝʨʮʦʚʦʛʦ, ʙʦʣʴʰʝʙʝʨʮʦʚʦʛʦ ʠ ʠʢʨʦʥʦʞʥʦʛʦ ʥʝʨʚʦʚ, ʅ-ʨʝʬʣʝʢʩʘ ʩ ʦʙʝʠʭ 

ʩʪʦʨʦʥ: ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʦʣʫʯʝʥʦ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ F-ʚʦʣʥʳ ʧʨʠ ʩʫʧʨʘʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʪʠʤʫʣʷʮʠʠ ʙʦʣʴʰʝʙʝʨʮʦʚʦʛʦ ʥʝʨʚʘ ʩʣʝʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ɸ-ʚʦʣʥʘ ʩ ʤʳʰʮʳ, ʦʪʚʦʜʷʱʝʡ 

ʙʦʣʴʰʦʡ ʧʘʣʝʮ ʩʪʦʧʳ, ʚʦ ʚʩʝʭ ʩʝʨʠʷʭ ʠʤʧʫʣʴʩʦʚ, ʦʜʠʥʘʢʦʚʦʡ ʣʘʪʝʥʪʥʦʩʪʠ (41,1 ʤʩ), ʢʦʪʦʨʘʷ 

ʧʨʝʜʰʝʩʪʚʦʚʘʣʘ ʤʠʥʠʤʘʣʴʥʦʡ ʣʘʪʝʥʪʥʦʩʪʠ F-ʚʦʣʥʳ ʥʘ 4,6 ʤʩ. ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʦʩʤʦʪʨʝ 

ʧʘʮʠʝʥʪʢʠ ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʞʘʣʦʙʳ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ, ʘ ʪʘʢʞʝ ʕʅʄɻ ʜʘʥʥʳʝ ʦʩʪʘʚʘʣʠʩʴ 

ʧʨʝʞʥʠʤʠ. ɽʱʝ ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʩʝʱʝʥʠʷ ʙʘʩʩʝʡʥʘ, ʧʨʠʝʤʘ ʩʦʩʫʜʠʩʪʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʩʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʤʥʝʟʘ, ʣʦʢʘʣʠʟʘʮʠʠ, 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʘ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʥʘʣʠʯʠʝ ɸ-ʚʦʣʥʳ, 

ʠʤʝʶʱʠʝʩʷ ʙʦʣʠ ʙʳʣʠ ʨʘʩʮʝʥʝʥʳ ʢʘʢ ʥʝʡʨʦʧʘʪʠʯʝʩʢʠʝ, ʧʨʦʝʢʮʠʦʥʥʳʝ, ʘ ʠʭ ʠʩʪʦʯʥʠʢ ï S1 

ʢʦʨʝʰʦʢ ʩʣʝʚʘ. ɺʳʚʦʜ: ʜʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʘʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʠ ʠʟʫʯʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɸ-ʚʦʣʥ ʧʨʠ ʙʦʣʝʚʦʤ ʩʠʥʜʨʦʤʝ ʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʨʘʟʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. 

 

ɼʀɸɻʅʆʉʊʀʂɸ ɹʃʆʂʆɺ ʅɽɺʈɸʃʔʅʆɻʆ ʇʈʆɺɽɼɽʅʀʗ 
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ɹʣʦʢ ʧʨʦʚʝʜʝʥʠʷ (ɹʇ) ʚ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʳ (ʧʣʦʱʘʜʠ) ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʚʳʟʚʘʥʥʦʛʦ ʩʫʤʤʘʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʳʰʮʳ 

ʠʣʠ ʥʝʨʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʠʩʪʘʣʴʥʳʤ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʥʝʨʚʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʜʠʩʧʝʨʩʠʠ ʧʨʦʚʦʜʠʤʦʩʪʠ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʪʦʨʥʳʭ ʠ ʩʝʥʩʦʨʥʳʭ ɹʇ 

ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʕʅʄɻ ʧʦʢʘʟʘʪʝʣʝʡ ʫ 46 ʧʘʮʠʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʆɺɼʇ ʚ ʨʘʥʥʠʡ 

ʧʝʨʠʦʜ ʟʘʙʦʣʝʚʘʥʠʷ (26) ʠ ʪʫʥʥʝʣʴʥʫʶ ʥʝʡʨʦʧʘʪʠʶ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ (20) ʚ ʚʦʟʨʘʩʪʝ 10-56 ʣʝʪ. 

ɺ ʦʮʝʥʢʝ ʥʘʣʠʯʠʷ ɹʇ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʨʠʪʝʨʠʠ (1999). ɺ ʧʝʨʚʳʝ 2 ʥʝʜʝʣʠ 

ʨʘʟʚʠʪʠʷ ʩʠʤʧʪʦʤʦʚ ʆɺɼʇ ʙʣʦʢʠ ʤʦʪʦʨʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ ʧʨʝʜʧʣʝʯʴʷ ʠ ʛʦʣʝʥʝʡ 

ʚʳʷʚʣʷʣʠʩʴ ʫ 16% ʧʘʮʠʝʥʪʦʚ. ʇʨʠ ʢʦʥʩʪʘʪʘʮʠʠ ʥʘʣʠʯʠʷ ɹʇ ʫʯʠʪʳʚʘʣʘʩʴ ʩʪʝʧʝʥʴ ʩʥʠʞʝʥʠʷ 

ʘʤʧʣʠʪʫʜʳ (ʧʣʦʱʘʜʠ) ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʚʝʪʘ ʙʦʣʝʝ 20-30% (ʙʦʣʝʝ 50% ʜʣʷ ʙʦʣʴʰʝʙʝʨʮʦʚʦʛʦ 

ʥʝʨʚʘ) ʧʨʠ ʫʩʣʦʚʠʠ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʄ-ʦʪʚʝʪʘ ʥʝ ʙʦʣʝʝ 15% ʦʪ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʘ ʪʘʢʞʝ % ʚʳʧʘʜʝʥʠʷ F-ʚʦʣʥ, ʠʤʝʚʰʝʝ ʤʝʩʪʦ ʫ 73% 

ʧʘʮʠʝʥʪʦʚ. ʇʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʚ ʢʦʥʩʪʘʪʘʮʠʠ ɹʇ ʦʧʨʝʜʝʣʷʣʦʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʣʠʯʠʝʤ 

ʘʩʠʤʤʝʪʨʠʠ ɹʇ, ʜʠʩʩʦʮʠʘʮʠʝʡ ʥʘʣʠʯʠʷ ɹʇ ʤʝʞʜʫ ʧʨʦʢʩʠʤʘʣʴʥʳʤ ʠ ʜʠʩʪʘʣʴʥʳʤ ʫʯʘʩʪʢʘʤʠ 

ʦʜʥʦʛʦ ʥʝʨʚʘ, ʘ ʪʘʢʞʝ ʜʠʩʩʦʮʠʘʮʠʝʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʥʘʨʫʰʝʥʠʷ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦ ʨʘʟʥʳʤ ʥʝʨʚʘʤ ʦʜʥʦʡ ʢʦʥʝʯʥʦʩʪʠ. ʇʨʠ ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʪʫʥʥʝʣʴʥʦʡ 

ʥʝʡʨʦʧʘʪʠʠ ʠʤʝʣʦ ʤʝʩʪʦ ʥʘʣʠʯʠʝ ʢʘʢ ʤʦʪʦʨʥʳʭ (35%), ʪʘʢ ʠ ʩʝʥʩʦʨʥʳʭ (18%) ɹʇ. ʊʠʧʠʯʥʘʷ 

ʢʘʨʪʠʥʘ ʤʦʪʦʨʥʦʛʦ ɹʇ ʠʤʝʣʘ ʤʝʩʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʨʘʟʚʠʪʠʷ ʢʦʤʧʨʝʩʩʠʠ ʥʝʨʚʘ ï 

1-2 ʤʝʩʷʮʘ (67% ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʧʘʮʠʝʥʪʦʚ). ʇʨʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʤ ʩʨʦʢʝ ʧʨʦʜʦʣʞʘʶʱʝʡʩʷ 

ʢʦʤʧʨʝʩʩʠʠ ʚʦʟʥʠʢʘʣ ʯʘʩʪʠʯʥʳʡ ʘʢʩʦʥʦʪʤʝʟʠʩ, ʘ ɹʇ ʠʩʯʝʟʘʣ. ʕʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʩʥʠʞʝʥʠʝʤ 

ʘʤʧʣʠʪʫʜʳ ʢʘʢ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʜʠʩʪʘʣʴʥʦʛʦ ʄ-ʦʪʚʝʪʦʚ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʘʢʩʦʥʘʣʴʥʦʤʫ ʧʦʨʘʞʝʥʠʶ ʥʝʡʨʦʛʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʇɼɽ ʧʦ ʜʘʥʥʳʤ 

ʠʛʦʣʴʯʘʪʦʡ ʕʄɻ. ʅʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʤʦʪʦʨʥʳʤ ʩʝʥʩʦʨʥʳʭ ɹʇ ʫʩʣʦʞʥʷʣʦ ʪʨʘʢʪʦʚʢʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ 
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ʪʫʥʥʝʣʴʥʦʡ ʥʝʚʨʦʧʘʪʠʠ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʚ ʢʫʙʠʪʘʣʴʥʦʤ ʢʘʥʘʣʝ ʩ ʨʘʜʠʢʫʣʦʧʘʪʠʝʡ ʉ7-Th1. 

ʅʘʣʠʯʠʝ ʫ ʧʘʮʠʝʥʪʦʚ ʛʠʧʝʩʪʝʟʠʠ ʚ ʫʣʴʥʘʨʥʦʡ ʟʦʥʝ ʢʠʩʪʠ, 4-5 ʧʘʣʴʮʘʭ ʧʨʠ ʩʦʭʨʘʥʥʦʩʪʠ 

ʩʝʥʩʦʨʥʦʛʦ ʦʪʚʝʪʘ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʫʢʣʘʜʳʚʘʣʦʩʴ ʚ ʢʦʨʝʰʢʦʚʫʶ ʣʦʢʘʣʠʟʘʮʠʶ ʧʦʨʘʞʝʥʠʷ ʉ7-

Th1. ʆʜʥʘʢʦ ʦʮʝʥʢʘ ʩʝʥʩʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʚʳʰʝ ʢʫʙʠʪʘʣʴʥʦʛʦ ʢʘʥʘʣʘ 

ʧʦʟʚʦʣʷʣʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʩʝʥʩʦʨʥʦʛʦ ɹʇ ʠ ʧʦʨʘʞʝʥʠʝ ʥʝʨʚʘ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʘʤʧʣʠʪʫʜʳ (ʧʣʦʱʘʜʠ) ʦʪʚʝʪʘ ʚ ʨʝʞʠʤʝ ʦʨʪʦʜʨʦʤʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. ʂʨʠʪʝʨʠʝʤ ʥʘʣʠʯʠʷ 

ʩʝʥʩʦʨʥʦʛʦ ɹʇ ʩʣʫʞʠʣʦ ʩʥʠʞʝʥʠʝ ʧʨʦʢʩʠʤʘʣʴʥʦ/ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʘʤʧʣʠʪʫʜ 

ʩʝʥʩʦʨʥʳʭ ʦʪʚʝʪʦʚ ʙʦʣʝʝ, ʯʝʤ ʥʘ 50% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʠʝ ɹʇ 

ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʕʅʄɻ ʤʝʪʦʜʠʢʠ, ʦʧʳʪʘ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʩʪʘ, ʧʨʘʚʠʣʴʥʦʡ 

ʪʨʘʢʪʦʚʢʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ.  

 

DIAGNOSTICS OF CONDUCTION BLOCKS  

 

Komantsev V.N. 

SPBIUVEK of Federal State Budgetary Institution of Ministry of Labour of Russia, Bolshoy 

Sampsoniyevsky Avenue, 11/12, St. Petersburg, Russia, emgep@mail.ru 

 

Conduction block (CB) in neurophysiological aspect is decrease of amplitude (area) of the proximal 

M-response or S-response in compare to  distal  ones on the local site of a nerve without of 

pathological dispersion of conductivity. For the characteristic of motor and sensory CB we have 

carried out the analysis of ENG parameters of 46 patients, including AIDP in the early period of a 

disease (26 pts) and tunnel neuropathy of an ulnar nerve (20 pts) at the age of 10-56 years. In 

assessment of existence of CB the international criteria were used (1999). In the first 2 weeks of 

development of AIDP symptoms motor CB were revealed in forearm and calf in 16% of patients. CB 

were determine when (1)the amplitude (area) decrease  of the proximal response was more than 20-

30% (more than 50% for a tibial nerve) and the duration of the proximal M-response was not exceed 

15% of duration of the distall M-response and (2)  absence of F-waves (73% patients). Increase of 

reliability in ascertaining of CB was reached by additional existence of asymmetry of CB, dissociation 

of CB existence between proximal and distal sites of one nerve and also dissociation of nerve 

conduction disturbances of different nerves of one extremity. At tunnel neuropathy existence both 

motor (35%), and sensory (18%) CB were taken place. The typical picture of motor BP was at patients 

in early terms of development of nerve damage ï during 1-2 months (67% of the examined patients). 

At longer term of the proceeding compression partial axonotmesis was arosed, and CB disappeared. 

It was shown by decrease in amplitude of both proximal, and distal M-responses, and the neurogenic 

changes of the MUPs. Edditional development of sensory CB lead to complicated interpretation of 

neurophysiological results in differential diagnostics between tunnel neuropathy of an ulnar nerve in 

the ʩubital canal and C7-Th1 radiculopathy. Presence at patients of a hypesthesia in an ulna zone of 

a hand with normal S-response in 4-5 fingers assume C7-Th1 radiculopathy. However in these 

patients S-response amplitude reduction of ulnal nerve at the site of above the cubital canal due to 

ortodromic stimulation let conclude the ulnar neuropathy. As criterion of existence of sensory CB 

served decrease proximal/distal ratio of S-response amplitude more, than for 50% in comparison with 

norm. Thus, registration and identification of CB depends on technique quality of ENMG diagnoctics, 

experience of the electromyographers, the correct interpretation of the obtained data. 
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ʇʦʚʨʝʞʜʝʥʠʝ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʠ ʉ8 ʢʦʨʝʰʦʢ ʧʦʭʦʞʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ. 

ʕʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 

ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ ʤʝʞʜʫ 

ʥʝʚʨʦʧʘʪʠʝʡ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʠ ʧʦʨʘʞʝʥʠʝʤ ʉ8 ʢʦʨʝʰʢʘ. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʣʫʞʘʪ 

ʄʈʊ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʋɿʀ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ, ʊʄʉ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʨʝʰʢʦʚʦʡ 

ʟʘʜʝʨʞʢʠ, ʉʉɺʇ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʚʳʨʘʞʝʥʥʦʛʦ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʧʘʮʠʝʥʪʳ ʦʙʨʘʱʘʶʪʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʧʦʟʜʥʦ, 

ʢʦʛʜʘ ʫʞʝ ʥʘʩʪʫʧʠʣʠ ʚʳʨʘʞʝʥʥʳʝ ʜʝʥʝʨʚʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʳʰʮʘʭ. ʕʪʦ ʩʦʟʜʘʝʪ ʙʦʣʴʰʠʝ 

ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʦʚʝʜʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʤʝʪʦʜʠʢ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʨʘʞʝʥʠʷ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʠ ʉ8 ʢʦʨʝʰʢʘ ʥʘ ʧʨʠʤʝʨʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ. 

ʇʘʮʠʝʥʪ 13 ʣʝʪ, ʰʢʦʣʴʥʠʢ, ʧʨʝʜʲʷʚʣʷʣ ʞʘʣʦʙʳ ʥʘ ʩʣʘʙʦʩʪʴ ʠ ʧʦʭʫʜʘʥʠʝ ʧʨʘʚʦʡ ʢʠʩʪʠ ʠ 

ʧʨʝʜʧʣʝʯʴʷ, ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʠʩʴʤʝ. ɹʦʣʝʥ ʦʢʦʣʦ 3 ʤʝʩʷʮʝʚ, ʢʦʛʜʘ ʧʦʩʣʝ ʧʦʩʝʱʝʥʠʷ ʩʧʦʨʪʠʚʥʦʡ 

ʩʝʢʮʠʠ ʧʦ ʚʦʩʪʦʯʥʳʤ ʝʜʠʥʦʙʦʨʩʪʚʘʤ ʧʦʯʫʚʩʪʚʦʚʘʣ ʥʝʢʫʶ ʥʝʣʦʚʢʦʩʪʴ ʚ ʧʨʘʚʦʡ ʨʫʢʝ. ʏʝʨʝʟ 2-

3 ʥʝʜʝʣʠ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʭʫʜʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʧʝʨʚʦʛʦ ʤʝʞʧʘʣʴʮʝʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ. ɿʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʦʙʨʘʪʠʣʩʷ ʯʝʨʝʟ 2-2,5 ʤʝʩʷʮʘ. ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ: ʩʧʨʘʚʘ 

ʦʪʤʝʯʘʝʪʩʷ ʚʳʨʘʞʝʥʥʘʷ ʛʠʧʦʪʨʦʬʠʷ ʤʳʰʮ ʛʠʧʦʪʝʥʘʨʘ, ʤʝʞʢʦʩʪʥʳʭ ʤʳʰʮ ʠ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʥʘʷ ʛʠʧʦʪʨʦʬʠʷ ʤʳʰʮ ʧʨʝʜʧʣʝʯʴʷ. ɺʠʜʥʳ ʝʜʠʥʠʯʥʳʝ ʬʘʩʮʠʢʫʣʷʮʠʠ ʚ ʤʳʰʮʘʭ 

ʧʨʘʚʦʡ ʢʠʩʪʠ. ʇʨʠ ʧʝʨʚʦʤ ʕʄɻ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʦ ʚʳʨʘʞʝʥʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ 

ʘʤʧʣʠʪʫʜʳ ʄ-ʦʪʚʝʪʘ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʩʪʠʤʫʣʷʮʠʠ ʧʨʘʚʦʛʦ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʙʝʟ ʷʚʥʦʛʦ ʩʥʠʞʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʥʘ ʢʘʢʦʤ-ʣʠʙʦ ʠʟ ʫʯʘʩʪʢʦʚ. ʇʦʪʝʥʮʠʘʣ ʜʝʡʩʪʚʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ 

ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʝʥʩʦʨʥʳʭ ʚʦʣʦʢʦʥ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʢʘʢ ʥʘ ʫʨʦʚʥʝ 

ʢʠʩʪʠ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʢʫʙʠʪʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʇʦʩʢʦʣʴʢʫ ʫʨʦʚʝʥʴ 

ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʘ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʦʧʨʝʜʝʣʠʪʴ ʜʦʚʦʣʴʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ, ʧʘʮʠʝʥʪ ʙʳʣ 

ʦʪʧʨʘʚʣʝʥ ʥʘ ʄʈʊ ʐʆʇ ʠ ʋɿʀ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ. ʅʘ ʄʊʈ (ʚʳʧʦʣʥʝʥʦ ʜʚʘʞʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʩ ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʝʨʭʥʝʛʨʫʜʥʳʭ ʧʦʟʚʦʥʢʦʚ) ï ʥʦʨʤʘ.  ʅʘ ʋɿʀ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ: ʬʘʩʮʠʢʫʣʷʮʠʠ 

ʚ ʤʳʰʮʘʭ ʧʨʘʚʦʛʦ ʧʨʝʜʧʣʝʯʴʷ ʠ ʝʜʠʥʠʯʥʳʝ ï ʚ ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʳʭ ʤʳʰʮʘʭ ʩʧʨʘʚʘ ʚ ʦʙʣʘʩʪʠ 

ʰʝʠ, ʋɿ-ʧʨʠʟʥʘʢʦʚ ʢʦʤʧʨʝʩʩʠʠ ʧʨʘʚʦʛʦ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʚ ʦʙʣʘʩʪʠ ʢʫʙʠʪʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʇʦʩʢʦʣʴʢʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʨʠʚʝʣʠ ʢ ʷʩʥʦʩʪʠ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʚʥʷ ʧʦʨʘʞʝʥʠʷ, ʧʦʚʪʦʨʥʦʝ ʕʄɻ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ 

ʨʘʩʰʠʨʝʥʥʦʤ ʦʙʲʝʤʝ. ʇʦʤʠʤʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʪʦʨʥʳʭ ʠ ʩʝʥʩʦʨʥʳʭ ʚʦʣʦʢʦʥ ʦʙʦʠʭ ʣʦʢʪʝʚʳʭ 

ʥʝʨʚʦʚ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʜʠʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʜʦ ʪʦʯʢʠ ʕʨʙʘ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʦʠʭ ʩʨʝʜʠʥʥʳʭ ʥʝʨʚʦʚ, ʠʩʩʣʝʜʦʚʘʥʠʝ F-ʚʦʣʥʳ ʩʦ ʚʩʝʭ ʯʝʪʳʨʝʭ ʥʝʨʚʦʚ, ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʤʦʪʦʥʝʡʨʦʥʦʚ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʚʳʧʦʣʥʝʥʘ ʠʛʦʣʴʯʘʪʘʷ 

ʕʄɻ, ʉʉɺʇ ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ ʩʨʝʜʠʥʥʳʭ ʠ ʣʦʢʪʝʚʳʭ ʥʝʨʚʦʚ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ, ʊʄʉ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʨʝʰʢʦʚʦʡ ʟʘʜʝʨʞʢʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʫʤʤʳ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʙʳʣʦ ʚʳʥʝʩʝʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʢʦʨʝʰʢʦʚʦʤ ʉ8 ʫʨʦʚʥʝ ʧʦʨʘʞʝʥʠʷ ʩʧʨʘʚʘ. ɺʳʚʦʜ: ʚ ʜʘʣʝʢʦ 

ʟʘʰʝʜʰʠʭ ʩʣʫʯʘʷʭ ʧʦʚʨʝʞʜʝʥʠʷ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʠ ʉ8 ʢʦʨʝʰʢʘ, ʢʦʛʜʘ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʷ 

ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʬʦʥʝ ʛʨʫʙʳʭ ʜʝʥʝʨʚʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʳʰʮʘʭ, ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʦʧʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʦʨʘʞʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʦʙʲʝʤʘ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʕʄɻ, ʥʦ ʠ ʋɿʀ, ʄʈʊ, 

ʉʉɺʇ ʠ ʊʄʉ. 
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ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʤʠʘʪʦʥʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʤʣʘʜʝʥʮʝʚ ʠ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʨʷʜʦʤ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʉʄɸ, ʇʅʇ, 

ʤʠʦʜʠʩʪʨʦʬʠʠ, ʩʪʨʫʢʪʫʨʥʳʝ ʤʠʦʧʘʪʠʠ, ʧʦʩʣʝʜʩʪʚʠʷ ʇʕʇ. ʉʣʦʞʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʩʪʘʪʦʯʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʨʚʥʦ-

ʤʳʰʝʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʣʝʢʘʪʴ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʶ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ. 

ʆʜʥʘʢʦ ʨʷʜ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʠʭ ʢʣʠʥʠʢʦ-ʕʅʄɻ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʝʨʦʷʪʥʦ, ʩ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʪʱʘʪʝʣʴʥʳʤ ʕʅʄɻ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʩʦʦʙʱʘʶʪ ʦ ʥʝʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʕʅʄɻ ʤʝʪʦʜʘ ʧʨʠ 

ʤʠʦʧʘʪʠʠ ʫ ʜʝʪʝʡ (Cetin E, Cuisset JM, Tiffreau V, Vall®e L, Hurtevent JF, Thevenon A. The value 

of electromyography in the aetiological diagnosis of hypotonia in infants and toddlers // Ann Phys 

Rehabil Med. 2009 Sep-Oct;52(7-8):546-55). ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʩʪʠ 

ʪʱʘʪʝʣʴʥʦʝ ʢʦʤʧʣʝʢʩʥʦʝ ʕʅʄɻ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʤʠʘʪʦʥʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʠ 

ʤʠʦʧʘʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʘ. 26 ʜʝʪʝʡ ʩ ʥʝʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʤʠʦʧʘʪʠʯʝʩʢʦʡ ʤʠʘʪʦʥʠʝʡ (1 ʛʨʫʧʧʘ) 

ʠ 30 ʜʝʪʝʡ ʩ ʤʠʘʪʦʥʠʝʡ ʮʝʥʪʨʘʣʴʥʦʛʦ ʛʝʥʝʟʘ (2 ʛʨʫʧʧʘ), ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʠ 

ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ, ʚ ʚʦʟʨʘʩʪʝ ʩ 4 ʤʝʩ ʜʦ 3 ʣʝʪ ʦʙʩʣʝʜʦʚʘʥʳ ʤʝʪʦʜʦʤ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ, ʩʪʠʤʫʣʷʮʠʦʥʥʦʡ ʠ ʠʛʦʣʴʯʘʪʦʡ ʕʄɻ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʥʪʨʘʤʫʩʢʫʣʷʨʥʦʝ ʧʦʣʠʪʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪ 2 ʜʦ 4 ʤʳʰʮ ʫ ʜʝʪʝʡ ʤʝʪʦʜʦʤ ʠʛʦʣʴʯʘʪʦʡ 

ʕʄɻ ʧʦʟʚʦʣʠʣʦ ʥʘʜʝʞʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʦʧʘʪʠʝʡ çʤʝʣʢʠʭè 

ʧʦʣʠʬʘʟʥʳʭ ʇɼɽ ʦʪ 20 ʜʦ 70%.  ʋʯʠʪʳʚʘʷ ʪʨʫʜʥʦʩʪʠ ʚ ʥʘʢʦʧʣʝʥʠʠ ʇɼɽ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʠ ʤʣʘʜʝʥʮʝʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʘʥʘʣʠʟ ʨʘʟʣʠʯʠʷ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʩʪʠʤʫʣʷʮʠʦʥʥʦʡ ʕʄɻ ʫ ʧʘʮʠʝʥʪʦʚ 2-ʭ ʛʨʫʧʧ.  ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʦʣʫʯʝʥʘ ʧʨʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʧʦ ʄʘʥʥʫ-ʋʠʪʥʠ ʜʣʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʘʤʧʣʠʪʫʜʳ ʧʨʦʠʟʚʦʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʥʝʯʥʦʩʪʝʡ, 

ʤʠʦʪʘʪʠʯʝʩʢʦʛʦ ʨʝʬʣʝʢʩʘ ʜʣʷ m.biceps br. ʠ m.gastrocnemius, ʧʦʢʘʟʘʪʝʣʷ ʤʦʥʦʤʦʨʥʦʩʪʠ F-

ʚʦʣʥʳ, ʘʤʧʣʠʪʫʜʳ ʅ-ʨʝʬʣʝʢʩʘ ʜʣʷ ʠʢʨʦʥʦʞʥʦʡ ʤʳʰʮʳ, ʧʦʢʘʟʘʪʝʣʷ ʘʤʧʣʠʪʫʜʥʦ-ʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʛʦ ʧʘʪʪʝʨʥʘ ʠʛʦʣʴʯʘʪʦʡ ʕʄɻ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʚ 

ʕʅʄɻ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʷʚʠʣʩʷ ʤʠʦʪʘʪʠʯʝʩʢʠʡ ʨʝʬʣʝʢʩ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 92 ʠ 100% ʧʦ ʜʘʥʥʳʤ ROC-ʘʥʘʣʠʟʘ, ʘ AUC 

ï 0,99 ʧʨʠ P=0,001. ʇʦʣʫʯʝʥʥʦʝ ʨʝʛʨʝʩʩʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʘʤʧʣʠʪʫʜʳ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʝʣʴʪʦʚʠʜʥʦʡ ʤʳʰʮʳ (%), ʘʤʧʣʠʪʫʜʳ ʤʠʦʪʘʪʠʯʝʩʢʦʛʦ ʨʝʬʣʝʢʩʘ 

m.gastrocnemius (ʤʢɺ) ʠ ʩʪʝʧʝʥʠ ʤʦʥʦʤʦʨʬʥʦʩʪʠ F-ʚʦʣʥʳ (%) ʧʦʟʚʦʣʷʝʪ ʩ ʥʘʜʝʞʥʦʩʪʴʶ 

P=0,01 ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʤʠʘʪʦʥʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʪʦʣʴʢʦ ʪʱʘʪʝʣʴʥʦʝ 

ʠʛʦʣʴʯʘʪʦʝ ʕʄɻ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʦ ʠ ʫʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʩʪʠʤʫʣʷʮʠʦʥʥʦʡ ʕʄɻ 

ʧʦʟʚʦʣʷʝʪ ʩ ʥʘʜʝʞʥʦʩʪʴʶ 92% ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʤʠʘʪʦʥʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʤʠʦʧʘʪʠʯʝʩʢʦʛʦ ʠ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʛʝʥʝʟʦʚ. 
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2ʂʘʟʅʄʋ ʠʤ. ɸʩʬʝʥʜʠʷʨʦʚʘ, ʢʘʬʝʜʨʘ ʥʝʚʨʦʣʦʛʠʠ ʩ ʢʫʨʩʦʤ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʛ. ɸʣʤʘʪʳ, 

ʂʘʟʘʭʩʪʘʥ 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʢʣʠʥʠʯʝʩʢʦʡ ʥʝʚʨʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʨʚʦʚ ʢʦʥʝʯʥʦʩʪʝʡ. ʆʥʠ ʩʦʩʪʘʚʣʷʶʪ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʟʨʦʩʣʳʭ. ɺʥʝʜʨʝʥʠʝ ʚ ʃɼʎ çɸʚʠʮʝʥʘè ʤʝʪʦʜʘ 

ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʯʝʩʢʦʛʦ (ʕʅʄɻ) ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝʨʚʦʚ ʢʦʥʝʯʥʦʩʪʝʡ, ʧʦʚʳʩʠʣʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ, ʭʘʨʘʢʪʝʨʘ ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʣʝʯʝʥʠʷ. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʦʣʴʥʳʭ, ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʥʝʨʚʦʚ ʢʦʥʝʯʥʦʩʪʝʡ, 

ʧʨʦʭʦʜʠʚʰʠʭ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʣʝʯʝʥʠʝ ʚ ʃɼʎ çɸʚʠʮʝʥʥʘè ʟʘ 6 ʤʝʩʷʮʝʚ 2018 ʛ., ʩ ʮʝʣʴʶ 

ʚʳʷʚʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʘ ʠ ʫʨʦʚʥʷ ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʦʚ ʢʦʥʝʯʥʦʩʪʝʡ ʦʪ ʚʦʟʨʘʩʪʘ. ɺʩʝʛʦ 

ʦʙʩʣʝʜʦʚʘʥʦ 122 ʧʘʮʠʝʥʪ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 21 ʜʦ 69 ʣʝʪ, ʠʟ ʥʠʭ ʤʫʞʯʠʥ ʙʳʣʦ 32 (26,3%) ʠ ʞʝʥʱʠʥ 

90 (73,7%). ʆʙʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʕʅʄɻ-ʜʠʘʛʥʦʩʪʠʢʝ ʥʘ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ çʅʝʡʨʦ-

ʄɺʇ.NETè ʬʠʨʤʳ ʅʝʡʨʦʩʦʬʪ. ʇʨʠ ʕʅʄɻ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ ʠ ʭʘʨʘʢʪʝʨ 

ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʚʦʚ. ʇʦ ʤʝʭʘʥʠʟʤʫ ʜʝʡʩʪʚʠʷ ʪʨʘʚʤʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ ʧʨʝʚʘʣʠʨʦʚʘʣʠ: 

ʢʦʤʧʨʝʩʩʠʦʥʥʦ-ʠʰʝʤʠʯʝʩʢʠʝ (ʪʫʥʥʝʣʴʥʳʝ) ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʚʦʚ ʢʦʥʝʯʥʦʩʪʝʡ ʚ 84 (68,8%) 

ʩʣʫʯʘʷʭ, ʠʟ ʥʠʭ ʥʘ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʚ 35 (41,6%) ʩʣʫʯʘʷʭ ʠ ʥʘ ʥʠʞʥʠʭ ʚ 49 (58,4%) ʩʣʫʯʘʷʭ, 

ʘ ʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʚʳʷʚʣʝʥʳ ʚ 38 (31,2%) ʩʣʫʯʘʷʭ, ʠʟ ʥʠʭ ʥʘ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ 

ʚ 9 (23,6%) ʩʣʫʯʘʷʭ ʠ ʥʘ ʥʠʞʥʠʭ ʚ 29 (76,4%) ʩʣʫʯʘʷʭ. ʇʦ ʫʨʦʚʥʶ ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʦʚ, ʥʘ 

ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʢʦʤʧʨʝʩʩʠʦʥʥʦ-ʠʰʝʤʠʯʝʩʢʠʝ (ʪʫʥʥʝʣʴʥʳʝ) 

ʧʦʚʨʝʞʜʝʥʠʷ ʩʨʝʜʠʥʥʦʛʦ ʥʝʨʚʘ ʚ 20 ʩʣʫʯʘʷʭ, ʥʘ ʫʨʦʚʥʝ ʟʘʧʷʩʪʥʦʛʦ ʢʘʥʘʣʘ ʫ ʧʘʮʠʝʥʪʦʚ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ, ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ (51-60 ʣʝʪ), ʘ ʥʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ï 

ʢʦʤʧʨʝʩʩʠʦʥʥʦ-ʠʰʝʤʠʯʝʩʢʠʝ ʧʦʨʘʞʝʥʠʷ ʤʘʣʦʙʝʨʮʦʚʦʛʦ ʥʝʨʚʘ ʚ 19 ʩʣʫʯʘʷʭ, ʚ ʦʙʣʘʩʪʠ 

ʛʦʣʦʚʢʠ ʤʘʣʦʙʝʨʮʦʚʦʡ ʢʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩʪʘʨʰʝ 60 ʣʝʪ. ʊʨʘʚʤʘʪʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʚʦʚ 

ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʯʘʱʝ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ (21-30 ʣʝʪ) ʚ 9 ʩʣʫʯʘʷʭ. ʀʟ 

ʥʠʭ, ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʚ ʦʙʣʘʩʪʠ ʢʫʙʠʪʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʚ 5 ʩʣʫʯʘʷʭ, ʣʫʯʝʚʦʛʦ ʠ ʩʨʝʜʠʥʥʦʛʦ 

ʥʝʨʚʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʧʣʝʯʴʷ ʧʦ 2 ʩʣʫʯʘʷ. ʅʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʧʨʝʚʘʣʠʨʦʚʘʣʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʤʘʣʦʙʝʨʮʦʚʦʛʦ ʥʝʨʚʘ ʥʘ ʫʨʦʚʥʝ ʛʦʣʝʥʠ ʚ 7 ʩʣʫʯʘʷʭ, ʠʟ ʥʠʭ ʚ 2 ʩʣʫʯʘʷʭ ʫ 

ʧʘʮʠʝʥʪʦʚ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ, ʜʦ 30 ʣʝʪ ʠ 5 ʩʣʫʯʘʷʭ, ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, 

ʧʦʩʣʝ 50 ʣʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʢʘʙʠʥʝʪʘ ʕʅʄɻ-

ʜʠʘʛʥʦʩʪʠʢʠ ʃɼʎ çɸʚʠʮʝʥʥʘè, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʨʘʞʝʥʠʝʤ ʥʝʨʚʦʚ ʢʦʥʝʯʥʦʩʪʝʡ, ʧʦʟʚʦʣʷʶʪ 

ʚʳʜʝʣʠʪʴ ʟʦʥʳ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʚʦʚ ʠ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʨʠʩʢʘ 

ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʤʧʨʝʩʩʠʦʥʥʦ-ʠʰʝʤʠʯʝʩʢʠʤʠ ʠ ʪʨʘʚʤʘʪʠʯʝʩʢʠʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʥʝʨʚʦʚ.  
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ɺ ʩʪʨʫʢʪʫʨʝ ʢʦʤʧʨʝʩʩʠʦʥʥʦ-ʠʰʝʤʠʯʝʩʢʠʭ ʥʝʚʨʦʧʘʪʠʡ ʥʘ ʪʫʥʥʝʣʴʥʳʝ ʥʝʚʨʦʧʘʪʠʠ ʚʝʨʭʥʝʡ 

ʢʦʥʝʯʥʦʩʪʠ (ʊʅɺʂ) ʧʨʠʭʦʜʠʪʩʷ 80%. ʉʣʦʞʥʳ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʪʨʫʜʥʦ ʨʘʩʧʦʟʥʘʚʘʝʤʳ ʊʅɺʂ 

ʥʘ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ 

ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʊʅɺʂ ʥʘ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ (ʅʌ) ʠ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ 

ʥʘʭʦʜʦʢ ʫ 77 ʧʘʮʠʝʥʪʦʚ ʩ ʊʅɺʂ ʥʘ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʠʟ ʢʦʪʦʨʳʭ ʫ 55 ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʩʠʥʜʨʦʤ ʛʨʫʜʥʦʛʦ ʚʳʭʦʜʘ (ʉɻɺ), ʫ 22 ï ʢʦʤʧʨʝʩʩʠʶ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʨʚʦʚ 

(ʫ 5 ʧʘʮʠʝʥʪʦʚ ï ʥʘʜʣʦʧʘʪʦʯʥʦʛʦ ʥʝʨʚʘ, 6 ïʧʦʜʢʨʳʣʴʮʦʚʦʛʦ ʥʝʨʚʘ, ʫ 8 ï ʣʫʯʝʚʦʛʦ ʥʝʨʚʘ, 3 ï 

ʜʣʠʥʥʦʛʦ ʛʨʫʜʥʦʛʦ ʥʝʨʚʘ). ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʦʩʪʘʚʠʣ 39,1 Ñ 2,1 (ʦʪ 10 ʜʦ 72 

ʣʝʪ),  ʩʨʝʜʠ ʥʠʭ 46 (59,7 %) ʞʝʥʱʠʥ, 31 (40,3 %) ï  ʤʫʞʯʠʥ. ʋ 59 (76,6 %) ʧʘʮʠʝʥʪʦʚ ʧʨʦʚʝʜʝʥʘ 

ʜʝʢʦʤʧʨʝʩʩʠʷ ʩʪʨʫʢʪʫʨ ʧʣʝʯʝʚʦʛʦ ʩʧʣʝʪʝʥʠʷ/ʥʝʨʚʘ. ɺ ʩʣʫʯʘʷʭ ʪʷʞʝʣʳʭ ʘʢʩʦʥʘʣʴʥʳʭ 

ʧʦʨʘʞʝʥʠʡ ʥʝʨʚʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʚʨʦʪʠʟʘʮʠʶ.  ʋ 16 (29 %) ʙʦʣʴʥʳʭ ʩ ʉɻɺ ʠ 11 (50 %) 

ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʤʧʨʝʩʩʠʦʥʥʳʤʠ ʤʦʥʦʥʝʚʨʦʧʘʪʠʷʤʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ 

ʜʝʢʦʤʧʨʝʩʩʠʠ/ʥʝʚʨʦʣʠʟʘ ʥʘ ʩʪʨʫʢʪʫʨʳ ʧʣʝʯʝʚʦʛʦ ʩʧʣʝʪʝʥʠʷ/ʥʝʨʚ ʫʩʪʘʥʘʚʣʠʚʘʣʠ 

ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʶʥʥʫʶ ʩʠʩʪʝʤʫ (ʕʉʉ) çʅʝʡ-ʉʠ 3ʄè (çɺʕʃè, ʋʢʨʘʠʥʘ). ʈʝʟʫʣʴʪʘʪʳ. 

ɺʳʜʝʣʝʥʳ ʚʘʨʠʘʥʪʳ ʉɻɺ: 1) ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʡʨʦʛʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʧʨʝʩʩʠʠ ï 46 

(83,6 %) ʩʣʫʯʘʝʚ; 2) ʚʝʥʦʟʥʳʤ ï 5 (9,1 %) ʥʘʙʣʶʜʝʥʠʡ; 3) ʘʨʪʝʨʠʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ï 4 (7,3 

%) ʩʣʫʯʘʝʚ. ʀʟ 55 ʧʘʮʠʝʥʪʦʚ ʩ ʉɻɺ ʚ 13 (23,6 %) ʩʣʫʯʘʷʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʧʦ ʩʝʥʩʦʨʥʳʤ ʚʦʣʦʢʥʘʤ ʣʦʢʪʝʚʦʛʦ ʥʝʨʚʘ ʠ ʤʝʜʠʘʣʴʥʦʛʦ ʢʦʞʥʦʛʦ 

ʥʝʨʚʘ ʧʨʝʜʧʣʝʯʴʷ. ʀʟʤʝʥʝʥʠʷ ʠʛʦʣʴʯʘʪʦʡ ʕʄɻ ʩʦ ʩʪʦʨʦʥʳ ʤʳʰʮ, ʠʥʥʝʨʚʠʨʫʝʤʳʭ ʥʠʞʥʠʤ 

ʩʪʚʦʣʦʤ ʧʣʝʯʝʚʦʛʦ ʩʧʣʝʪʝʥʠʷ, ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʣʠʯʠʝ ʥʝʡʨʦʛʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʉɻɺ. ʋ 24 (43,6 

%) ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʩʝʥʩʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʠʩʢʣʶʯʝʥʠʷ, ʧʦ ʜʘʥʥʳʤ ʄʈʊ, ʢʦʨʝʰʢʦʚʦʡ 

ʢʦʤʧʨʝʩʩʠʠ ʥʝ ʚʳʷʚʣʝʥʦ ʕʄɻ ʠʟʤʝʥʝʥʠʡ. ʇʨʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ 

ʠʟʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʫ 12 (21,8 %) ʧʘʮʠʝʥʪʦʚ. ʇʦ ʜʘʥʥʳʤ ʄʈʊ ʚ 4 ʩʣʫʯʘʷʭ (7,3 %) 

ʥʘʙʣʶʜʘʣʠʩʴ ʘʥʦʤʘʣʠʠ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʣʝʩʪʥʠʯʥʦʡ ʤʳʰʮʳ ʠʣʠ ʠʟʤʝʥʝʥʠʝ 

ʦʙʳʯʥʦʛʦ ʤʝʩʪʘ ʢʨʝʧʣʝʥʠʷ ʢ I ʨʝʙʨʫ; ʚ 3 ʥʘʙʣʶʜʝʥʠʷʭ (5,5 %) ï ʩʫʞʝʥʠʝ ʨʝʙʝʨʥʦ-ʢʣʶʯʠʯʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʋɿʀ ʧʦʜʢʣʶʯʠʯʥʦʡ ʘʨʪʝʨʠʠ ʚ 41 (74,5 %) ʩʣʫʯʘʝʚ ʚʳʷʚʠʣʦ ʠʟʤʝʥʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʩʦʩʫʜʦʚ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʉɻɺ 

ʜʦʩʪʠʛʥʫʪʳ ʚ 25 (67,3 %) ʩʣʫʯʘʷʭ ʧʦʩʣʝ ʜʝʢʦʤʧʨʝʩʩʠʠ ʩʪʨʫʢʪʫʨ ʧʣʝʯʝʚʦʛʦ ʩʧʣʝʪʝʥʠʷ ʯʝʨʝʟ 6-

12 ʤʝʩ ʠ ʫ 14 ʠʟ 16 ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʢʦʤʙʠʥʘʮʠʠ ʜʝʢʦʤʧʨʝʩʩʠʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʕʉʉ (ʯʝʨʝʟ 3-6 

ʤʝʩ). ʆʪʜʝʣʴʥʳʝ ʤʦʥʦʥʝʚʨʦʧʘʪʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩ ʧʦʟʠʮʠʡ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʭʦʜʘ ʥʝʨʚʘ, 

ʚʘʨʠʘʥʪʦʚ ʚʦʟʤʦʞʥʦʡ ʢʦʤʧʨʝʩʩʠʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʨʦʚʥʷ ʧʦʨʘʞʝʥʠʷ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʠʮʝʣʴʥʦʝ ʕʄɻ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʳʰʮ, ʠʥʥʝʨʚʠʨʫʝʤʳʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʝʨʚʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʕʉʉ ʫ 11 ʧʘʮʠʝʥʪʦʚ ʧʦʟʚʦʣʠʣʦ ʜʦʩʪʠʯʴ ʙʦʣʝʝ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. ɺʳʚʦʜʳ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʨʚʦʚ ʥʘ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ 

ʩʣʫʯʘʠ ʘʥʦʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʚʦʚʣʝʯʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʠʩʢʣʶʯʠʪʴ ʜʨʫʛʠʝ 

ʜʠʘʛʥʦʟʳ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʜʝʢʦʤʧʨʝʩʩʠʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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2. ʌʝʣʴʜʤʘʥ ɽ. ɸʪʣʘʩ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʳʭ ʙʦʣʝʟʥʝʡ: ʧʨʘʢʪ. ʨʫʢ-ʚʦ / ɽ. ʌʝʣʴʜʤʘʥ [ʠ ʜʨ.]; ʧʝʨ. 

ʩ ʘʥʛʣ. ʧʦʜ ʨʝʜ. ɸ.ɹ. ɻʝʭʪ, ɸ.ɻ. ʉʘʥʘʜʟʝ. ï ʄ.: ʇʨʘʢʪʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ, 2016. ï 392ʩ. 
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ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, tukala4@gmail.com 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʤʘʣʦʙʝʨʮʦʚʳʭ ʥʝʨʚʦʚ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ 

(ʉɼ) ʟʘʪʨʫʜʥʷʝʪ ʚʳʷʚʣʝʥʠʝ ʬʠʙʫʣʷʨʥʦʛʦ ʪʫʥʥʝʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʚʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʯʝʩʢʦʛʦ (ʕʅʄɻ) 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʘʣʛʦʨʠʪʤ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ ʚʚʠʜʫ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʙʨʘʪʠʤʦʩʪʠ 

ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʧʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʣʝʯʝʥʠʠ. ʎʝʣʴ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʬʠʙʫʣʷʨʥʦʛʦ ʪʫʥʥʝʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ 2 ʪʠʧʘ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʆʙʩʣʝʜʦʚʘʥʦ 52 ʧʘʮʠʝʥʪʘ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʧʦʣʠʥʝʚʨʦʧʘʪʠʝʡ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ (20 ʤʫʞʯʠʥ, 

32 ʞʝʥʱʠʥʳ). ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʉɼ 2 ʪʠʧʘ 8 [4,4; 16] ʣʝʪ. ʋʨʦʚʝʥʴ ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ 

ʛʝʤʦʛʣʦʙʠʥʘ 6,8 [6,0; 8,1] %. ʕʅʄɻ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʥʘ ʘʧʧʘʨʘʪʝ ʅʝʡʨʦ-ʄɺʇ 

(ʅʝʡʨʦʉʦʬʪ, ʈʦʩʩʠʷ). ʊʝʩʪʠʨʦʚʘʣʠ ʤʘʣʦʙʝʨʮʦʚʳʡ, ʙʦʣʴʰʝʙʝʨʮʦʚʳʡ ʠ ʠʢʨʦʥʦʞʥʳʡ ʥʝʨʚʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʕʅʄɻ ʦʙʩʣʝʜʦʚʘʣʠ 28 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʣʠʮ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʘʤʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ Statistica 10.0. ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʕʅʄɻ-ʧʘʪʪʝʨʥʦʚ 

ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ: 1) ʙʣʦʢ ʧʨʦʚʝʜʝʥʠʷ ʧʨʠ 

ʪʝʩʪʠʨʦʚʘʥʠʠ ʤʘʣʦʙʝʨʮʦʚʦʛʦ ʥʝʨʚʘ ʚ ʬʠʙʫʣʷʨʥʦʤ ʢʘʥʘʣʝ ʚ ʚʠʜʝ ʩʥʠʞʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʠ 

ʩʢʦʨʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦ ʤʦʪʦʨʥʳʤ (ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʄ-ʦʪʚʝʪʘ) ʠ ʩʝʥʩʦʨʥʳʤ ʚʦʣʦʢʥʘʤ 

ʤʘʣʦʙʝʨʮʦʚʦʛʦ ʥʝʨʚʘ ʥʘ ʬʦʥʝ ʥʦʨʤʘʣʴʥʳʭ ʕʅʄɻ-ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʙʦʣʴʰʝʙʝʨʮʦʚʳʭ ʠ ʠʢʨʦʥʦʞʥʳʭ ʥʝʨʚʦʚ ï 11,5 % ʩʣʫʯʘʝʚ (6/52). 2) ʙʣʦʢ ʧʨʦʚʝʜʝʥʠʷ ʧʦ 

ʜʚʠʛʘʪʝʣʴʥʳʤ ʚʦʣʦʢʥʘʤ ʤʘʣʦʙʝʨʮʦʚʦʛʦ ʥʝʨʚʘ ʚ ʦʙʣʘʩʪʠ ʛʦʣʦʚʢʠ ʤʘʣʦʙʝʨʮʦʚʦʡ ʢʦʩʪʠ ʚ ʚʠʜʝ 

ʩʥʠʞʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʠ ʜʝʬʦʨʤʘʮʠʠ ʄ-ʦʪʚʝʪʘ ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ ʚ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʪʦʯʢʘʭ (ʥʘ 

ʫʨʦʚʥʝ ʬʠʙʫʣʷʨʥʦʛʦ ʢʘʥʘʣʘ ʠ ʚ ʧʦʜʢʦʣʝʥʥʦʡ ʷʤʢʝ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʪʠʤʫʣʷʮʠʠ ʚ ʜʠʩʪʘʣʴʥʦʡ 

ʪʦʯʢʝ (ʧʨʝʜʧʣʶʩʥʘ) ʥʘ ʬʦʥʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʥʳʭ ʠ ʩʢʦʨʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦ ʜʚʠʛʘʪʝʣʴʥʳʤ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʥʝʨʚʘʤ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ  ï 25 % ʩʣʫʯʘʝʚ (13/52); 3) 

ʨʘʚʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʘʤʧʣʠʪʫʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʚʠʛʘʪʝʣʴʥʳʤ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ 

ʚʦʣʦʢʥʘʤ (ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʘʨʫʰʝʥʠʡ ʚ ʤʘʣʦʙʝʨʮʦʚʳʭ ʥʝʨʚʘʭ) ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ 

ʩʥʠʞʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʤʧʫʣʴʩʘ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʚʦʣʦʢʥʘʤ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʥʝʨʚʦʚ ï 51,9 % ʩʣʫʯʘʝʚ (27/52), ʢʘʢ ʪʠʧʠʯʥʦʝ ʧʨʠʟʥʘʢ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʥʝʚʨʦʧʘʪʠʠ; ʋ ʪʨʝʭ 

ʧʘʮʠʝʥʪʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʦʪʚʝʪʳ ʩ ʠʩʩʣʝʜʫʝʤʳʭ ʥʝʨʚʦʚ, ʠ ʫ ʪʨʝʭ ʧʘʮʠʝʥʪʦʚ ʕʅʄɻ-ʧʘʨʘʤʝʪʨʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʘʪʠʚʥʳʤ ʜʘʥʥʳʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʳʤ ʕʅʄɻ ʬʠʙʫʣʷʨʥʳʡ 

ʪʫʥʥʝʣʴʥʳʡ ʩʠʥʜʨʦʤ ʚʳʷʚʣʝʥ ʫ 36,5 % ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ (ʢʘʢ ʚ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʪʘʢ ʠ ʥʘ 

ʬʦʥʝ ʧʦʣʠʥʝʚʨʠʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ). ɺʳʚʦʜʳ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ ʥʝʡʨʦʧʘʪʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ 

ʥʘʣʠʯʠʝʤ ʜʠʩʪʘʣʴʥʦʡ ʧʦʣʠʥʝʚʨʦʧʘʪʠʠ, ʥʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʤʘʣʦʙʝʨʮʦʚʦʛʦ 

ʥʝʨʚʘ ʚ ʬʠʙʫʣʷʨʥʦʤ ʢʘʥʘʣʝ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʘʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʕʅʄɻ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 
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Alcoholic neuropathy is primarily an axonal degenerative neuropathy based on pathological data and 

the results of electrophysiological studies. The alcoholic neuropathy is characterized pathologically 

by degeneration beginning in the most distal portions of the longest peripheral nerve fibers. This 

pattern of degeneration has been called the dying-back degeneration, implying that disease in the 

neuron itself, rather than a disorder in the periphery, is responsible for the distal axonal degeneration. 

However, the exact sequence of neurophysiological and pathological events in nerve fibers, the result 

of which is dying back degeneration, remains unclear.  Objective. To determine early 

neurophysiological mechanisms of development of axonal degeneration in patients with alcoholic 

neuropathy. Methods. Forty-six of the peroneal nerves were studied in patients with alcoholic 

neuropathy using nerve conduction studies. The compound muscle action potentials (CMAP) did not 

exceed two normal deviates. Absolute values of the indices for each patient were expressed as normal 

deviates. The axonal function of the nerve was evaluated by the amplitude of the CMAP from peak 

to peak, and the conduction function by the conduction velocity on the distal segments (ankle to knee) 

and the minimum F wave latency. The control group comprised 37 peroneal nerves. Results. The 

amplitude of the CMAP was -1.1 (-1.4, -0.2), conduction velocity -1.8 (-2.7, -1.5), the F-wave latency 

-1.3 (-2.1 -0.8). The change in conduction velocity (p<0.001) and F-wave latency (p=0.047) was more 

significant than the amplitude of the CMAP. Discussion. It was shown that axonal degeneration in 

alcoholic neuropathy begins with the process of mild demyelination of the fibers. However, these 

findings are quite distinctive and should be contrasted with electrophysiological features of a 

"demyelinating type of neuropathy". Subnormal conduction velocities are found distally in patients 

without clinical signs of neuropathy (Mawdsley and Mayer 1965). Mayer and Denny-Brown (1964) 

have measured reduced velocities in cat-nerves which had paranodal myelin loss. Axonal 

degeneration, myelin irregularity and segmental de/remyelination resulting from widening of 

consecutive nodes of Ranvier were also in alcoholic neuropathy (Koike et al. 2003). Continued 

shortage of vitamins and toxicity of alcohol affects myelin sheaths at the nodes of Ranvier, causing 

defects, which initially are biochemical. Later, structural alteration is seen, with retraction of myelin 

at the nodes. These changes occur first at the peripheral ends of the longest and largest fibers. We 

suggest that early, distal reductions of conduction velocity in alcoholics are due to paranodal 

disturbances with slow transmission in large fibers and subsequent fiber breakdown in the terminal 

axon. Conclusions. Thus, impairment of nerve conduction is an integral part of axonal degeneration, 

especially in the early subclinical stage of the disease and corresponds to the concept of the dying-

back paranodo-axonal degeneration. 
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The radial nerve can be involved in pathological process on the different levels. Most often it is 

damaged at the spiral groove due to compression during asleep or secondary to fracture of the 

humerus. We hypothesized that the compound muscle action potentials (CMAP) area recorded over 

the posterior compartment muscles of the forearm at the brachial plexus stimulation will be 

summation of the motor unit action potentials not only radial innervated muscles, but also median 

and ulnar innervated muscles. Moreover, it was assumed that the sum of the CMAP area recording 

from extensor digitorum communis in stimulation of radial nerve on lateral brachium on the one hand 

and CMAP area in stimulation of median and ulnar nerves on median brachium on the other hand 

will not change significantly in relation to the CMAP area in the brachial plexus stimulation in healthy 

subjects. Objective. The study deals with design of an electrophysiological technique of radial nerve 
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investigation and conduction block (CB) definition at the spiral groove level using surface electrodes. 

Methods. Twenty-one healthy volunteers, 55 patients with radial nerve neuropathy in the spiral 

groove and 32 patients with complete injury of the radial nerve were studied. Control group was 

consisted of healthy subjects and patients with undamaged side aged from 18 to 49 years. In total, 65 

radial nerve were investigated. CMAP was recorded from the extensor digitorum communis. 

Stimulation was performed at: (1) the distal part of lateral brachium (distal point); (2) Erbôs point 

(proximal point); (3) the mean part of medial brachium (additional point). CB was calculated under 

the formula: ((distal CMAP area + additional CMAP area) ï proximal CMAP area)) x 100/(distal 

CMAP area + additional CMAP area). Results. In control group and patients with complete injury 

CB was not registered (4.2 Ñ 9.8% and -6.6 Ñ 23.4), whereas in patients with radial nerve neuropathy 

CB was 61.2 Ñ 11.2% (P < 0.001). There was shown the correlation between CB and the percentage 

contribution of additional CMAP to proximal CMAP in patients with radial nerve neuropathy in the 

spiral groove. In patients with complete injury of the radial nerve proximal CMAP did not differ from 

the additional one. Conclusion. The presented technique for testing the radial nerve may be used for 

CB definition in patients with compression radial nerve neuropathy in the spiral groove. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʯʘʩʪʦʪʦʡ ʘʥʦʤʘʣʠʡ ʧʦʟʚʦʥʦʯʥʠʢʘ ʫ ʜʝʪʝʡ ʥʘ 2,11% ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʠ ʥʘ 2,5-7 % ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʭ ʟʜʦʨʦʚʴʝ ʠ 

ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʳʭ ʩʪʨʫʢʪʫʨ ʫ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʚ ʢʘʯʝʩʪʚʝ 

ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ. ʇʨʦʚʝʜʝʥʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 35 ʜʝʪʝʡ 

ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3-ʭ ʜʦ 14 ʣʝʪ, ʫ ʢʦʪʦʨʳʭ, ʧʦ ʜʘʥʥʳʤ ʤʝʪʦʜʦʚ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʦʧʨʝʜʝʣʷʣʦʩʴ 

ʥʘʨʫʰʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʝʛʤʝʥʪʘʮʠʠ ʧʦʟʚʦʥʢʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʣʠʥʦʚʠʜʥʳʝ 

ʧʦʣʫʧʦʟʚʦʥʢʠ, ʥʘʣʠʯʠʝ ʱʝʣʝʡ ʠ ʜʝʬʦʨʤʘʮʠʠ ʧʦʟʚʦʥʦʯʥʳʭ ʩʝʛʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʩʣʦʞʥʷʣʠʩʴ ʚ 

ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʩʢʦʣʠʦʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʝʡ. ʕʣʝʢʪʨʦʤʠʦʛʨʘʬʠʯʝʩʢʠ (ʕʄɻ) ʦʮʝʥʠʚʘʣʠ 

ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ (ɹɸ) ʤʳʰʮ ʚʝʨʭʥʠʭ ʠʣʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʠʦʪʦʤʦʚ ʩ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ʇʨʠ ʩʪʠʤʫʣʷʮʠʦʥʥʦʡ ʕʄɻ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʨʝʬʣʝʢʪʦʨʥʳʝ ʠ ʤʦʪʦʨʥʳʝ ʦʪʚʝʪʳ m.soleus m.vastus lateralis ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ n.tibialis, 

n.femoralis. ʄʦʪʦʨʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ (ʉʄ) ʠ ʧʝʨʝʜʥʝʨʦʛʦʚʳʭ ʢʦʨʝʰʢʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʘʥʩʢʨʘʥʠʘʣʴʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʪʠʤʫʣʷʮʠʠ (ʊʄʉ) ʩ ʦʪʚʝʜʝʥʠʝʤ 

ʧʦʪʝʥʮʠʘʣʦʚ ʦʪ m.abductor pollicis brevis, m.tibialis anterior. Cʦʤʘʪʦʩʝʥʩʦʨʥʳʝ ʚʳʟʚʘʥʥʳʝ 

ʧʦʪʝʥʮʠʘʣʳ ʥʘʙʣʶʜʘʣʠ ʧʨʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ n.medianus ʠ n.tibialis. ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ɹɸ ʤʝʞʨʸʙʝʨʥʳʭ ʤʳʰʮ ʠ ʩʧʠʨʦʛʨʘʤʤʫ. ʆʙʦʨʫʜʦʚʘʥʠʝ: ʢʦʤʧʣʝʢʩ çʅʝʡʨʦ-ʄɺʇè ʩ ʤʘʛʥʠʪʥʳʤ 

ʩʪʠʤʫʣʷʪʦʨʦʤ (ʈʌ) ʠ ʩʧʠʨʦʤʝʪʨ ʄɸʉ-1 (ʈɹ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʨʝʬʣʝʢʪʦʨʥʘʷ 

ʚʦʟʙʫʜʠʤʦʩʪʴ m.soleus m.vastus lateralis ʩʦʩʪʘʚʣʷʣʘ 20-35% (ʧʨʦʪʠʚ 55-75% ʚ ʥʦʨʤʝ) ʟʘ ʩʯʸʪ 

ʫʤʝʥʴʰʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʨʝʬʣʝʢʪʦʨʥʦʛʦ ʦʪʚʝʪʘ. ʉʦʤʘʪʦʩʝʥʩʦʨʥʳʝ ʚʳʟʚʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʥʠʞʝʥʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʦʪʚʝʜʝʥʠʠ ʥʘ  ʧʝʨʠʬʝʨʠʯʝʩʢʦʤ, 

ʩʧʠʥʘʣʴʥʦʤ ʠ ʢʦʨʢʦʚʦʤ ʫʨʦʚʥʷʭ, ʘ ʪʘʢʞʝ ʫʜʣʠʥʝʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ - ʣʘʪʝʥʪʥʦʛʦ 

ʚʨʝʤʝʥʠ ʠ ʩʢʦʨʦʩʪʠ ʘʬʬʝʨʝʥʪʥʦʛʦ ʧʦʪʦʢʘ ʧʦ ʚʦʩʭʦʜʷʱʝʤʫ ʥʝʨʚʥʦʤʫ ʧʫʪʠ, ʧʨʠ ʊʄʉ  

ʘʤʧʣʠʪʫʜʳ ʤʦʪʦʨʥʳʭ ʦʪʚʝʪʦʚ ʙʳʣʠ ʥʠʟʢʠʤʠ, ʥʝ ʜʦʩʪʠʛʘʷ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, 1ʤɺ, 

ʩʪʨʫʢʪʫʨʘʣʴʥʦ ʧʦʣʠʬʘʟʥʦ ʠʟʤʝʥʝʥʳ, ʣʘʪʝʥʪʥʦʝ ʚʨʝʤʷ ʠ ɺʎʄʇ ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʜʣʠʥʝʥʠʶ (10-15%), ʦʩʦʙʝʥʥʦ, ʫ ʜʝʪʝʡ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ 

ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦ ʠʥʩʧʠʨʘʪʦʨʥʳʤ (30%) ʠ ʵʢʩʧʠʨʘʪʦʨʥʳʤ (27,6%) ʦʙʲʸʤʘʤ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʸʥʥʦʡ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʦʡ ʘʬʬʝʨʝʥʪʘʮʠʠ ʦʪ ʤʝʞʨʸʙʝʨʥʳʭ ʤʳʰʮ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʘʩʠʤʤʝʪʨʠʯʥʦʤ ʨʝʞʠʤʝ ʥʘ ʚʜʦʭʝ ʠ ʚʳʜʦʭʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʨʘʚʥʦʮʝʥʥʦʛʦ 
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ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʘʶʪ ʥʘʯʘʣʴʥʳʝ ʠ ʚʳʨʘʞʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʨʝʬʣʝʢʪʦʨʥʦʡ ʚʦʟʙʫʜʠʤʦʩʪʠ ʤʳʰʮ, ʩʝʥʩʦʤʦʪʦʨʥʦʡ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʉʄ ʫ ʜʝʪʝʡ ʩ ʘʥʦʤʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

 

ʅɽʁʈʆʉʇɽʎʀʌʀʏɽʉʂʀɽ ɹɽʃʂʀ ʂʈʆɺʀ ɺ ɼʀɸɻʅʆʉʊʀʂɽ ɼʆʂʃʀʅʀʏɽʉʂʆʁ 

ʌʆʈʄʓ ɼʀɸɹɽʊʀʏɽʉʂʆʁ ɼʀʉʊɸʃʔʅʆʁ ʇʆʃʀʅɽʁʈʆʇɸʊʀʀ 
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ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (ʉɼ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʨʘʚʥʠʚʘʶʪ ʢ çʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʵʧʠʜʝʤʠʠ XXI 

ʚʝʢʘè ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ (ʙʦʣʝʝ 190 ʤʣʥ. ʯʝʣʦʚʝʢ ʚ ʤʠʨʝ) [1]. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʯʘʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ ʉɼ ʷʚʣʷʝʪʩʷ ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʜʠʩʪʘʣʴʥʘʷ ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ (ɼɼʇʅʇ), 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʜʣʝʥʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʛʠʙʝʣʴʶ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʨʚʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʩʣʘʙʦʩʪʠ ʤʳʰʮ [2]. 

ɼɼʇʅʇ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʠʥʜʨʦʤʘ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʩʪʦʧʳ, ʧʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʚʦʚʨʝʤʷ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ɼɼʇʅʇ ʠ ʧʨʠʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʝʨʳ ʠʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ [1]. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʘʨʢʝʨʦʚ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ɼɼʇʅʇ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʧʘʮʠʝʥʪʳ (n=181), ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: ʦʩʥʦʚʥʫʶ (n=81) ʩ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʉɼ ʠ ʛʨʫʧʧʫ ʩʨʘʚʥʝʥʠʷ (n=100) ʙʝʟ ʥʘʣʠʯʠʷ ʵʥʜʦʢʨʠʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ. ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʘʮʠʝʥʪʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ɼɼʇʅʇ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʵʣʝʢʪʨʦʥʝʡʨʦʤʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʝʥʩʦʨʥʘʷ ʬʦʨʤʘ (ʛʨʫʧʧʘ 1, n=49) ʠ ʩʝʥʩʦ-

ʤʦʪʦʨʥʘʷ ʬʦʨʤʘ (ʛʨʫʧʧʘ 2, n=32). ɺ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ 

ʥʝʡʨʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʝʣʢʦʚ: ʥʝʡʨʦʥʩʧʝʮʠʬʠʯʝʩʢʦʡ ʝʥʦʣʘʟʳ (ʅʉɽ), ʙʝʣʢʘ S 100. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʫʨʦʚʝʥʴ ʅʉɽ ʥʘʭʦʜʠʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 0,17 ʜʦ 2 ʥʛ/ʤʣ ʠ ʨʝʞʝ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,07 ʜʦ 6,93 ʥʛ/ʤʣ. ʋ ʧʘʮʠʝʥʪʦʚ ʛʨʫʧʧʳ 

ʩʨʘʚʥʝʥʠʷ ʜʠʘʧʘʟʦʥ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʅʉɽ ʩʦʩʪʘʚʣʷʣ ʚ ʦʩʥʦʚʥʦʤ ʦʪ 8,01 ʜʦ 12,0 ʥʛ/ʤʣ. 

ɼʠʘʧʘʟʦʥʳ ʟʥʘʯʝʥʠʡ ʙʝʣʢʘ S 100 ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ ʠ ʙʝʟ ʉɼ. ʋʩʪʘʥʦʚʣʝʥʦ 

ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʅʉɽ=1,04 ʥʛ/ʤʣ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ 

ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ ɼɼʇʅʇ (ʛʨʫʧʧʳ 1 ʠ 2) ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 85,7 %; 

(Ñ95 % ɼʀ: 72,8ï94,1) ʠ 78,1 % (Ñ95 % ɼʀ: 60,0ï90,7), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʅʉɽ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ 

ʤʘʨʢʝʨʦʤ ɼɼʇʅʇ, ʧʦʟʚʦʣʷʶʱʠʤ ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʚʠʪʠʝ ɼɼʇʅʇ ʥʘ ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ, ʘ 

ʪʘʢʞʝ ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʩʝʥʩʦʨʥʦʡ ʠ ʩʝʥʩʦ-ʤʦʪʦʨʥʦʡ ʜʦʢʣʠʥʠʯʝʩʢʠʭ 

ʬʦʨʤ ɼɼʇʅʇ. 
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ʈʘʟʜʝʣ 3.  

ʀʅʊʈɸʆʇɽʈɸʎʀʆʅʅʓʁ ʅɽʁʈʆʄʆʅʀʊʆʈʀʅɻ 
 

 

ʆʇʓʊ ʇʈʀʄɽʅɽʅʀʗ ʀʅʊʈɸʆʇɽʈɸʎʀʆʅʅʆɻʆ ʅɽʁʈʆʄʆʅʀʊʆʈʀʅɻɸ ɺ 

ʍʀʈʋʈɻʀʏɽʉʂʆʁ ʇʈɸʂʊʀʂɽ ʆʇʋʍʆʃɽʁ ɿʏʗ 

 

ɺʘʨʝʰʥʶʢ ɽ.ɺ. 

ɻʎɼʅʍ, ʍɻʂɹʉʅʄʇ, ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 

ʆʧʫʭʦʣʠ ɿʏʗ ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʫ ʜʝʪʝʡ ʠ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ. ʉʨʝʜʠ 

ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʛʣʠʦʤʳ ï ʘʩʪʨʦʮʠʪʦʤʳ, ʵʤʙʨʠʦʥʘʣʴʥʳʝ ʦʧʫʭʦʣʠ ï 

ʤʝʜʫʣʣʦʙʣʘʩʪʦʤʳ ʠ ʵʧʝʥʜʠʤʘʣʴʥʳʝ ʦʧʫʭʦʣʠ ï ʵʧʝʥʜʠʤʦʤʳ. ɽʞʝʛʦʜʥʦ ʚ ɻʎɼʅʍ, 

ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʧʨʠ ʦʧʫʭʦʣʷʭ ɿʏʗ ʩʦʩʪʘʚʣʷʝʪ 15Ñ3,52 ʩʣʫʯʘʝʚ. ɽʩʣʠ ʨʦʩʪ ʦʧʫʭʦʣʠ 

ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʡ, ʫʜʘʣʝʥʠʝ ʦʧʫʭʦʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʢʘ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʘʮʠʝʥʪʦʚ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʝʥʳ ʧʘʮʠʝʥʪʳ ʩ 2012 ʜʦ 2017 ʛʛ ʩ ʦʧʫʭʦʣʷʤʠ ɿʏʗ, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 1,5 ʜʦ 22 

ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 6,5 ʣʝʪ. ɺʳʢʣʶʯʝʥʳ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʳ ʩ ʧʝʨʚʠʯʥʳʤʠ 

ʦʧʫʭʦʣʷʤʠ ʩʪʚʦʣʘ, ʥʝ ʧʨʦʚʦʜʠʣʠ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

(ʀʆʄ) ʧʘʮʠʝʥʪʘʤ ʩ ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʛʝʤʠʩʬʝʨ ʤʦʟʞʝʯʢʘ. ʕʪʦ ʩʦʩʪʘʚʠʣʦ 17 

ʙʦʣʴʥʳʭ (46%) ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʮʝʥʪʨʘ ʩ ʦʧʫʭʦʣʷʤʠ ɿʏʗ ʟʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ. ɺ ʜʦʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ ʚ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʧʨʝʦʙʣʘʜʘʣʠ ʩʠʤʧʪʦʤʳ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ 

(ɺʏɻ) ʠ ʘʪʘʢʩʠʷ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠ ʦʧʫʭʦʣʠ ʨʘʩʧʨʝʜʠʣʠʣʠʩʴ: ʜʠʬʬʫʟʥʳʝ ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʝ 

ʘʩʪʨʦʮʠʪʦʤʳ (G III) 52%, ʤʝʜʫʣʣʦʙʣʘʩʪʦʤʳ (G IV) 35%, ʘʥʘʧʣʘʩʪʠʯʝʩʢʠʝ ʵʧʝʥʜʠʤʦʤʳ (G III) 

13%. ɼʣʷ ʀʆʄ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʡ ʧʨʦʪʦʢʦʣ: SEP ʦʪ ʥʝʨʚʦʚ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ, MEP, bipolar probe, run-EMG ʩ ʤʦʥʠʪʦʨʠʥʛʦʤ ʬʫʥʢʮʠʠ ʏʄʅ, ʤʳʰʮ ʢʠʩʪʝʡ ʠ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʈʝʟʫʣʴʪʘʪʳ. ʊʦʪʘʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʫ 13 ʙʦʣʴʥʳʭ (76,5%), 

ʩʫʙʪʦʪʘʣʴʥʦʝ ʫ 4 ʙʦʣʴʥʳʭ (23,5%), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʥʝ 

ʦʪʤʝʯʘʣʦʩʴ ʜʝʬʠʮʠʪʘ ʠʥʥʝʨʚʘʮʠʠ V, VII, IX, XI, XII ʧʘʨ ʏʄʅ, ʧʘʨʝʟʦʚ ʢʦʥʝʯʥʦʩʪʝʡ. 

ʅʘʙʣʶʜʘʣʠʩʴ: ʧʨʝʭʦʜʷʱʘʷ ʘʪʘʢʩʠʷ 80%, ʘʜʠʘʜʦʭʦʢʠʥʝʟ ʦʜʥʦʡ ʠʟ ʢʦʥʝʯʥʦʩʪʝʡ 1%, 

ʧʨʝʭʦʜʷʱʠʝ ʜʝʬʠʮʠʪʳ ʠʥʥʝʨʚʘʮʠʠ VI ʧʘʨʳ ʏʄʅ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʠʤʧʪʦʤʘʤʠ ɺʏɻ. ɺʩʝ 

ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʠʣʠ ʘʜʲʶʚʘʥʪʥʫʶ ʪʝʨʘʧʠʶ, ʩʦʛʣʘʩʥʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʦʧʫʭʦʣʠ, 

ʩʪʝʧʝʥʠ ʘʥʘʧʣʘʟʠʠ, ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ. ʅʘʠʤʝʥʴʰʘʷ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 12 ʤʝʩʷʮʝʚ (2 ʨʝʙʝʥʢʘ), 4,5 ʛʦʜʘ ʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ï 9 

ʧʘʮʠʝʥʪʦʚ, ʙʦʣʝʝ 5-ʪʠ ʣʝʪʥʷʷ ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ï 6 ʧʘʮʠʝʥʪʦʚ. 

ɺʳʚʦʜʳ: ʧʨʠʤʝʥʝʥʠʝ ɯʆʄ ʚʦ ʚʨʝʤʷ ʫʜʘʣʝʥʠʷ ʦʧʫʭʦʣʝʡ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʧʦʨʘʞʝʥʠʝ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ, ʩʦʢʨʘʱʘʝʪ ʩʨʦʢ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʚʳʟʜʦʨʦʚʣʝʥʠʷ, ʫʩʢʦʨʷʝʪ 

ʥʘʯʘʣʦ ʧʨʦʚʝʜʝʥʠʷ ʘʜʲʶʚʘʥʪʥʦʡ ʪʝʨʘʧʠʠ.  

 

THE EXPERIENCE OF USING NEUROPHYSIOLOGICAL MONITORING IN 

SURGICAL PRACTICE OF PCF TUMORS  

 

Vareshniuk O.                                                                                                        

Emergency Hospital City Center for Pediatric Neurosurgery, Kharkiv, Ukraine 

 

Tumors of the PCF are mainly diagnosed in children and young people. Among these tumors are 

gliomas ï astrocytomas, embryonic tumors ï medulloblastomas and ependymal tumors ï 

ependymomas. Every year, 15Ñ3,52 patients undergo surgical treatment for tumors of the PCF in the 

CCNC. When tumor growth was infiltrative, surgical removal was performed with intraoperative 

neurophysiological support. Goal: evaluation of postoperative neurological deficiency and survival. 

Materials and methods. The study included patients with tumors of the cerebella's vermis, IV 
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ventricles, excluded patients with primary tumor of the brain stem, did not use intraoperative 

neurophysiological monitoring (IOM) in patients with tumors of hemisphere of the cerebellum.                                             

This accounted for 46% of all patients in the center with tumors of the PCF. In the preoperative period 

in the neurological status, dominated the symptoms of intracranial hypertension (IH) and ataxia. The 

tumors gistological consisted of: diffuse infiltrative astrocytoma (G II - III) 52%, medulloblastoma 

(G IV) 35%, anaplastic ependymoma (GIII) 13%.  For IOM, protocol was used: SEP from the upper 

and lower extremities nerves, MEP, bipolar probe, run-EMG with monitoring of CN function and 

muscles of the hand and lower extremities. Results. Total removal was performed in 13 patients 

(76,5%), subtotal in 4 patients (23,5%), respectively. In the postoperative period, there was no 

shortage of innervation of V, VII, IX, XI, XII pairs of CN, paresis of extremities. Observed: transient 

ataxia of 80%, adiadochokinesis of one of the extremities, transient neurological deficiencies of 

innervation of VI pairs of CN, due to symptoms of IH. All patients were adjuvant therapy, according 

to the genetic profile of tumors, degree of anaplasia, aggressiveness of growth and modern protocols.  

The smallest survival rate was 12 months (2 children), followed by 3.5 years 9 patients, 4-5 years 

survival rate in 6 patients. Conclusions: using IOM when removing tumors prevents damage to the 

nervous system during surgery, reduces the term of postoperative recovery, accelerates the onset of 

adjuvant therapy. 

 

DETECTION OF DAMAGE BRACHIAL PLEXUS USING INTRAOPERATIVE 

NEUROMONITORING. EXPERIENCE OF ALMATY (KAZAKHSTAN)  

 

Dusembekov E., Halimov A., Sadykova Z., Zhaylaubaeva A., Nikolaeva A. 

Kazakh Medical University of Continuing Education, Almaty, Kazakhstan Clinical Hospital ˉ7, 

Almaty, Kazakhstan  

 

Keywords: intraoperative neuromonitoring, brachial plexus injury, neuropathic pain, peripheral nerve 

surgery, peripheral nerve disorders. Introduction. Damage of the brachial plexus (BP) takes a special 

place among the trauma of the upper limb, also in peripheral nervous system. Disability with brachial 

plexus injury (BPI) is more than 85%. According to statistics, people of working age make up 70-

75%. During microsurgical operations on the brachial plexus difficult to find damaged branches, as 

they may be surrounded by scar tissue. In this study we show our experience of using intraoperative 

neuromonitoring (IOM) during the operations on brachial plexus.  Methods. We analyzed clinical 

cases of BPI at the Department of peripheral nerves surgery in the City Clinical Hospital ˉ7 of 

Almaty. The period of research is 2 years (2015 ï 2016 yy). Neurosurgical treatment included: the 

restoration of trunks BP and neurotization of trunks BP. IOM has been used at the step of separation 

nerve trunks of the brachial plexus, by direct somatosensory evoked potentials (stimulation with 10-

12 mA).  Results. Total number of patients was 30 (male - 25, female - 5). Types of surgery that we 

used: autotransplantation 16% (5 patients), external/internal neurolysis 63% (19 patients), nerve 

suture 3% (1 patient), neurotization 18% (5 patients). As a result of treatment clinical improvement 

occurred in 42 % (with partial or complete interruption of nerve) and in 75% (with compressing, 

traction damage, cicatricial process). Conclusion. Results of surgical treatment depends of BP damage 

nature.  IOM helps find the damaged trunks of the BP and intraoperative stimulation improves clinical 

outcome. 

 

NEUROMONITORING DURING SPINE SURGERY, ALMATY (KAZAKHSTAN) 

EXPERIENCE 

 

Dusembekov E., Aliev M., Sadykova Z., Zhaylaubaeva A., Mustafinov D. 

Kazakh Medical University of Continuing Education, Almaty, Kazakhstan Clinical Hospital ˉ7, 

Almaty, Kazakhstan 
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Keywords: spine surgery, spinal meningioma, spine intradural neuroma, spinal cord neuromonitoring, 

somatosensory evoked potentials, motor evoked potentials.  

Introduction. The use of intraoperative neuromonitoring (IOM) helps surgeon to detect and to prevent 

the damage of the nervous structures. The purpose of the study is to show our experience of using 

IOM during the spine operations. Methods. In this research analyzed clinical cases (2015-2016 yy) 

of spinal pathology at the Department of Spine Neurosurgery in the City Clinical Hospital ˉ7 of 

Almaty. IOM conducted during operations: microsurgical removal of spinal cord tumors, 

transpedicular fusion. The following type of IOM has been used: trancranial motor evoked potentials 

(stimulation with 300-350 mA), somatosensory evoked potentials (with 10-12 mA). Spinal cord 

monitoring controlled the proximity of the nerve root, the conduction of spinal cord and during the 

fusion - accurate placement of pedicle screws. Results. A total of 35 patients were operated: twenty-

five spinal cord tumor resection, ten transpedicular fixation. Age of patients was 29-73 years old. 

According to nosology all patients were distributed in the following way: degenerative diseases of 

the spine-8, vertebral fractures-2, extramedullary tumors-21 (meningiomas-12, neuromas-9), 

intramedullary tumors-4. Damage of the nerve structures was observed at the levels: cervical-14,2% 

(5 patients), lumbar-37,1% (13), thoracic-48,6% (17). In the early postoperative period there was no 

worsening of neurological deficits. Pain stopped in 85% cases, improvement of motor function-in 47 

to 91%, depression of neurological dysfunction of pelvic organ in 80%, regression of myelopathy 

syndrome ï 77%. Saving neurological deficit on pre-operational level was in 2 patients (5,7%). 

Conclusion. Application of IOM improves clinical outcomes of operations, through the timely 

prevention of neurological deficits. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ: ʥʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢ ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʠ (ʕʄɻ) 

ʠ ʚʳʟʚʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ (ɺʇ) ʜʣʷ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʛʦ ʥʝʡʨʦʤʦʥʠʪʦʨʠʥʛʘ (ʀʆʅʄ), 

ʦʩʪʘʶʪʩʷ ʥʝʨʝʰʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʥʠʞʘʶʱʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʠ 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʜʝʣʝʥʠʝ ʧʨʦʙʣʝʤ 

ʀʆʅʄ ʚ ʥʝʡʨʦʦʥʢʦʣʦʛʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʫʪʝʡ ʠʭ ʨʝʰʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ.  ʇʦ ʧʨʠʯʠʥʝ 

ʥʝʦʙʲʷʪʥʦʩʪʠ ʪʝʤʳ ʚʟʷʪʦ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʀʆʅʄ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʣʦʢʘʣʠʟʘʮʠʷʭ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ 420 ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʳʭ 

ʤʦʥʠʪʦʨʠʥʛʦʚ (ʀʆʅʄ) ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʧʫʭʦʣʝʡ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ (ʦʧʫʭʦʣʠ ʤʦʩʪʦ-

ʤʦʟʞʝʯʢʦʚʦʛʦ ʫʛʣʘ 281, ʭʠʘʟʤʘʣʴʥʦ-ʩʝʣʣʷʨʥʦʡ ʦʙʣʘʩʪʠ ʠ ʦʨʙʠʪʳ 29, ʠʥʪʨʘʤʝʜʫʣʣʷʨʥʳʝ 

ʦʧʫʭʦʣʠ 110), ʚʳʜʝʣʝʥʳ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʚʨʘʯ-ʥʝʡʨʦʬʠʟʠʦʣʦʛ, ʠʩʧʦʣʴʟʫʷ 

ʕʄɻ ʠ ɺʇ ʨʘʟʣʠʯʥʳʭ ʤʦʜʘʣʴʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʝʥʳ ʜʚʝ ʛʨʫʧʧʳ ʧʨʦʙʣʝʤ: ʦʙʲʝʢʪʠʚʥʳʝ (ʪ.ʝ. 

ʟʘʣʦʞʝʥʥʳʝ ʚ ʩʘʤʦʡ ʤʝʪʦʜʠʢʝ) ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ (ʪ.ʝ. ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ), ʧʝʨʝʯʠʩʣʝʥʳ 

ʢʦʥʢʨʝʪʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʪʨʫʜʥʦʩʪʷʤ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʥʝʘʜʝʢʚʘʪʥʳʤ ʥʘʨʢʦʟʦʤ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʣʦʢʘʣʠʟʘʮʠʷʭ ʦʧʫʭʦʣʝʡ (ʧʝʨʝʯʠʩʣʝʥʳ 

ʨʘʟʣʠʯʥʳʝ ʘʥʝʩʪʝʪʠʢʠ, ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʘʣʴʥʦʩʪʝʡ ʀʆʅʄ), ʠ ʙʦʨʴʙʝ ʩ 

ʘʨʪʝʬʘʢʪʘʤʠ cross talk  ʧʨʠ ʦʧʫʭʦʣʷʭ ʟʘʜʥʝʡ ʯʝʨʝʧʥʦʡ ʷʤʢʠ ʠ ʦʨʙʠʪʳ, ʢʦʛʜʘ ʠʟ-ʟʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʕʄɻ-ʘʢʪʠʚʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʳ ʩ ʜʨʫʛʠʭ ʤʳʰʮ ʤʦʛʫʪ ʙʳʪʴ çʟʘʭʚʘʯʝʥʳè 

ʟʘʧʠʩʳʚʘʶʱʠʤʠ ʵʣʝʢʪʨʦʜʘʤʠ, ʨʘʟʤʝʱʝʥʥʳʤʠ ʚ ʣʠʮʝʚʳʭ ʤʳʰʮʘʭ ʠ ʦʰʠʙʦʯʥʦ ʧʨʠʥʷʪʳ ʟʘ 

ʘʢʪʠʚʥʦʩʪʴ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ (ʧʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ ʠʟʤʝʥʝʥʠʝʤ ʣʦʢʘʣʠʟʘʮʠʠ 

ʨʝʬʝʨʝʥʪʥʦʛʦ ʵʣʝʢʪʨʦʜʘ, ʨʘʟʣʠʯʝʥʠʝʤ ʣʠʮʝʚʦʛʦ ʠ ʪʨʦʡʥʠʯʥʦʛʦ ʥʝʨʚʦʚ ʧʦ ʣʘʪʝʥʪʥʦʩʪʷʤ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʜʝʢʚʘʪʥʦʛʦ ʩʪʠʤʫʣʷʪʦʨʘ). ɺʳʚʦʜʳ: ʧʨʘʢʪʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʀʆʅʄ ʚ 

ʥʝʡʨʦʦʥʢʦʣʦʛʠʠ ʚʳʟʚʘʥʳ ʢʘʢ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʝʰʠʪʴ, ʪʘʢ ʠ 

ʦʙʲʝʢʪʠʚʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʤʝʪʦʜʠʢʝ. ʀʭ ʧʦʣʥʦʩʪʴʶ ʨʝʰʠʪʴ ʥʝʚʦʟʤʦʞʥʦ, ʥʦ 
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