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I. ɺʒɺɽɼɽʅʀɽ 

ɺ ʩʲʚʨʝʤʝʥʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʠʤʘ ʥʘʪʨʫʧʘʥʦ ʟʥʘʯʠʪʝʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʬʫʥʢʮʠʷʪʘ ʥʘ ʩʪʘʚʥʠʪʝ ʚʨʲʟʢʠ. ɺʲʧʨʝʢʠ 

ʪʦʚʘ, ʧʨʦʙʣʝʤʲʪ ʧʨʠ ʦʟʜʨʘʚʠʪʝʣʥʠʷʪ ʧʨʦʮʝʩ ʠʜʚʘ ʦʪ ʟʥʘʯʠʪʝʣʥʠʪʝ ʬʠʟʠʦʣʦʛʠʯʥʠ 

ʠ ʩʪʨʫʢʪʫʨʥʠ ʧʨʦʤʝʥʠ, ʢʦʠʪʦ ʪʷ ʧʨʝʪʲʨʧʷʚʘ ʩʣʝʜ ʪʨʘʚʤʘ. ʊʝʟʠ ʧʨʦʤʝʥʠ, ʢʘʢʪʦ ʚ 

ʙʠʦʣʦʛʠʷʪʘ, ʪʘʢʘ ʠ ʚ ʙʠʦʤʝʭʘʥʠʯʥʠʪʝ ʦʪʥʘʩʷʥʠʷ, ʚʦʜʷʪ ʜʦ ʥʝʧʲʣʥʦʪʦ Ⱬ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ. ʅʦʚʦʩʬʦʨʤʠʨʘʥʘʪʘ ʪʲʢʘʥ, ʪ. ʥʘʨ. ʥʝʦʣʠʛʘʤʝʥʪ ʝ ʩ ʧʦ-ʣʦʰʠ 

ʙʠʦʣʦʛʠʯʥʠ ʠ ʙʠʦʭʠʤʠʯʥʠ ʢʘʯʝʩʪʚʘ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʩʪʘʚʥʘʪʘ ʚʨʲʟʢʘ ʝ ʩʲʩ 

ʟʥʘʯʠʪʝʣʝʥ ʣʘʢʩʠʪʝʪ, ʢʦʝʪʦ ʜʦʚʝʞʜʘ ʜʦ ʫʚʨʝʜʠ ʥʘ ʩʘʤʘʪʘ ʩʪʘʚʘ, ʢʦʠʪʦ ʚ ʙʲʜʝʱʝ 

ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʩʪʘʚʥʘ ʥʝʩʪʘʙʠʣʥʦʩʪ, ʭʨʦʥʠʯʥʘ ʙʦʣʢʘ, ʥʘʨʫʰʝʥʘ ʬʫʥʢʮʠʷ ʠ 

ʦʩʪʝʦʘʨʪʨʦʟʘ. 

ɺʨʲʟʢʦʚʠʷʪ ʘʧʘʨʘʪ ʥʘ ʢʦʣʷʥʥʘʪʘ ʩʪʘʚʘ ʝ ʩʨʝʜ ʥʘʡ-ʯʝʩʪʠʪʝ ʫʚʨʝʜʠ, ʢʘʪʦ 

ʯʝʩʪʦʪʘʪʘ ʤʫ ʝ 2/1000 ʜʫʰʠ ʛʦʜʠʰʥʦ ʧʦ ʩʚʝʪʘ ʠ ʥʘʡ-ʚʝʯʝ ʧʨʠ ʭʦʨʘʪʘ, ʟʘʥʠʤʘʚʘʱʠ 

ʩʝ ʘʢʪʠʚʥʦ ʩʲʩ ʩʧʦʨʪʥʘ ʜʝʡʥʦʩʪ. ɼʝʚʝʪʜʝʩʝʪ ʧʨʦʮʝʥʪʘ ʦʪ ʪʨʘʚʤʠʪʝ ʥʘ ʚʨʲʟʢʠʪʝ ʥʘ 

ʢʦʣʷʥʥʘʪʘ ʩʪʘʚʘ ʟʘʩʷʛʘʪ ʧʨʝʜʥʘʪʘ ʢʨʲʩʪʥʘ ʚʨʲʟʢʘ (ʇʂɺ) ʠ ʤʝʜʠʘʣʥʘʪʘ 

ʢʦʣʘʪʝʨʘʣʥʘ ʚʨʲʟʢʘ (ʄʂɺ). ʄʂɺ ʝ ʣʠʛʘʤʝʥʪʲʪ, ʢʦʡʪʦ ʥʘʡ-ʯʝʩʪʦ ʧʦʜʣʝʞʠ ʥʘ 

ʥʘʨʘʥʷʚʘʥʝ, ʢʘʪʦ ʧʦ-ʛʦʣʷʤ ʧʨʦʮʝʥʪ ʦʪ ʫʚʨʝʜʠʪʝ ʩʘ ʠʟʦʣʠʨʘʥʠ ʠ ʥʘʡ-ʯʝʩʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʧʨʠ ʤʣʘʜʠ ʘʪʣʝʪʠ. ɺʲʧʨʝʢʠ ʜʦʙʨʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʩʦʯʠ, 

ʯʝ ʨʝʤʦʜʝʣʠʨʘʥʠʪʝ ʄʂɺ ʩʘ ʠʟʣʦʞʝʥʠ ʥʘ ʨʠʩʢ ʦʪ ʪʨʘʡʥʦ ʫʜʲʣʞʘʚʘʥʝ, ʪʲʡ ʢʘʪʦ ʥʝ 

ʤʦʛʘʪ ʜʘ ʚʲʟʚʲʨʥʘʪ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʩʠ ʜʲʣʞʠʥʘ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʤʝʭʘʥʠʯʥʘ ʥʝʩʪʘʙʠʣʥʦʩʪ ʥʘ ʢʦʣʷʥʥʘʪʘ ʩʪʘʚʘ. ʊʦʚʘ ʚʧʦʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʘʚʘ 

ʧʣʲʟʛʘʥʝʪʦ ʤʝʞʜʫ ʩʪʘʚʥʠʪʝ ʧʦʚʲʨʭʥʦʩʪʠ, ʠ ʧʨʠʯʠʥʷʚʘ ʧʨʦʤʝʥʠ ʚ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʪʦʚʘʨʘ ʚʲʨʭʫ ʩʪʘʚʘʪʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʜʦʧʲʣʥʠʪʝʣʥʠ ʫʚʨʝʜʠ ʥʘ 

ʩʪʘʚʥʠʷ ʭʨʫʱʷʣ. 

ʈʫʧʪʫʨʘʪʘ ʥʘ ʇʂɺ ʝ ʚʪʦʨʘʪʘ ʧʦ ʯʝʩʪʦʪʘ ʫʚʨʝʜʘ ʩʣʝʜ ʜʠʩʪʦʨʟʠʷʪʘ ʥʘ 

ʛʣʝʟʝʥʘ ʩʨʝʜ ʢʦʣʝʞʘʥʩʢʠʪʝ ʘʪʣʝʪʠ, ʢʘʪʦ ʯʝʩʪʦʪʘʪʘ ʩʝ ʫʚʝʣʠʯʘʚʘ ʩ 1,3% ʛʦʜʠʰʥʦ. 

ʊʘʟʠ ʫʚʨʝʜʘʪʘ ʝ ʯʝʩʪʘ ʧʨʠʯʠʥʘ ʟʘ ʥʝʩʪʘʙʠʣʥʦʩʪ ʥʘ ʢʦʣʷʥʦʪʦ, ʢʦʝʪʦ ʧʦʚʣʠʷʚʘ 

ʬʫʥʢʮʠʷʪʘ ʠ ʥʘ ʜʨʫʛʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʢʦʣʷʥʦʪʦ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʤʝʥʠʩʢʘʣʥʠ ʠ ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʧʨʦʤʝʥʠ ʥʘ ʩʪʘʚʥʠʷ ʭʨʫʰʷʣ. ɼʦʙʨʝ ʠʟʚʝʩʪʝʥ ʬʘʢʪ ʝ, 

ʯʝ ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʄʂɺ, ʇʂɺ ʠʤʘ ʣʦʰʘ ʦʟʜʨʘʚʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ, ʢʘʪʦ ʚ 

ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʲʱʝʩʪʚʫʚʘʪ ʨʝʜʠʮʘ ʦʙʷʩʥʝʥʠʷ ʟʘ ʪʦʚʘ. 
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ʇʦʨʘʜʠ ʧʦ-ʣʦʰʠʪʝ ʤʝʭʘʥʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʟʘ ʄʂɺ ʩʣʝʜ ʫʚʨʝʜʘ ʜʦʨʠ 

ʛʦʜʠʥʠ ʩʣʝʜ ʪʨʘʚʤʘʪʘ, ʢʘʢʪʦ ʠ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʥʘ ʨʝʛʝʥʝʨʘʮʠʷ ʥʘ ʇʂɺ 

ʩʲʱʝʩʪʚʫʚʘʪ ʛʦʣʷʤ ʙʨʦʡ ʤʦʨʬʦʣʦʛʠʯʥʠ ʠ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʩ ʮʝʣ ʜʘ ʩʝ 

ʨʘʟʙʝʨʘʪ ʧʦ-ʜʦʙʨʝ ʧʨʦʮʝʩʠʪʝ ʥʘ ʟʘʨʘʩʪʚʘʥʝʪʦ, ʨʝʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʄʂɺ, ʢʘʢʪʦ ʠ 

ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʲʨʚʠʯʥʦ ʟʘʨʘʩʪʚʘʥʝ ʥʘ ʇʂɺ. ʅʫʞʜʘʪʘ ʦʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ 

ʪʝʟʠ ʮʝʣʠ ʩʪʠʤʫʣʠʨʘʪ ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʜʘ ʪʲʨʩʷʪ ʥʦʚʠ ʠ ʠʥʦʚʘʪʠʚʥʠ ʤʝʪʦʜʠ ʟʘ 

ʣʝʯʝʥʠʝ. ʇʦʨʘʜʠ ʩʣʦʞʥʠʷ ʙʠʦʣʦʛʠʯʝʥ ʧʨʦʮʝʩ ʥʦʚʠʪʝ ʧʦʜʭʦʜʠ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʨʘʟʚʠʚʘʪ ʚ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʜʠʩʮʠʧʣʠʥʠ, ʘ ʥʝ ʯʨʝʟ 

ʠʥʜʠʚʠʜʫʘʣʠʩʪʠʯʝʥ ʧʦʜʭʦʜ ʚ ʠʟʩʣʝʜʚʘʥʠʷʪʘ. 

ɺ ʪʲʨʩʝʥʝ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʠ ʦʙʷʩʥʝʥʠʷʪʘ ʥʘ ʛʦʨʝʠʟʣʦʞʝʥʠʪʝ ʧʨʦʙʣʝʤʠ ʠ ʩ 

ʦʛʣʝʜ ʥʘ ʬʘʢʪʘ, ʯʝ ʭʠʩʪʦʣʦʛʠʷʪʘ ʥʘ ʩʪʘʚʥʠʪʝ ʚʨʲʟʢʠ ʝ ʜʦʙʨʝ ʧʨʦʫʯʝʥʘ, 

ʠʟʩʣʝʜʚʘʥʠʪ̫ʘ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʩʝ ʥʘʩʦʯʠʭʘ ʢʲʤ ʝʜʥʘ ñʧʨʦʩʪʘñ ʠ 

ʥʝʧʨʝʜʠʟʚʠʢʚʘʱʘ ʜʦ ʩʢʦʨʦ ʠʥʪʝʨʝʩ ʢʘʢʪʦ ʩʨʝʜ ʤʦʨʬʦʣʦʟʠʪʝ, ʪʘʢʘ ʠ ʩʨʝʜ 

ʦʨʪʦʧʝʜʠʯʥʘʪʘ ʦʙʱʥʦʩʪ ʦʙʚʠʚʢʘ ʥʘ ʩʪʘʚʥʘʪʘ ʚʨʲʟʢʘ ʥʘʨ. ʝʧʠʣʠʛʘʤʝʥʪ (ɽʃ). 

ʇʦʨʘʜʠ ʛʦʣʷʤʦʪʦ ʢʣʠʥʠʯʥʦ ʟʥʘʯʝʥʠʝ ʠ ʥʘʫʯʝʥ ʠʥʪʝʨʝʩ, ʢʘʢʪʦ ʢ̡ʤ ʩʪʨʫʢʪʫʨʥʠʪʝ 

ʦʩʦʙʝʥʦʩʪʠ, ʪʘʢʘ ʠ ʢʲʤ ʥʘʯʠʥʘ ʥʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʄʂɺ ʠ ʇʂɺ, ʢʘʪʦ ʝʜʥʠ ʦʪ 

ʥʘʡ-ʯʝʩʪʠʪʝ ʫʚʨʝʜʠ ʥʘ ʢʦʣʷʥʥʘʪʘ ʩʪʘʚʘ, ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ɽʃ ʠʤʝʥʥʦ ʥʘ ʪʝʟʠ ʜʚʝ 

ʚʨʲʟʢʠ ʝ ʦʩʥʦʚʥʘ ʪʝʤʘ ʥʘ ʥʘʩʪʦʷʱʠʷʪ ʪʨʫʜ. 

ʅʦ ʢʘʢʚʠ ʩʘ ʣʠʪʝʨʘʪʫʨʥʠʪʝ ʜʘʥʥʠ ʟʘ ɽʃ ʠ ʢʘʢʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʦʡ? 

ʇʲʨʚʦʥʘʯʘʣʥʦ Bray ʠ ʩʲʘʚʪ. (1990) ʦʧʠʩʘʚʘʪ ʪʘʟʠ ʩʪʨʫʢʪʫʨʘ, ʢʘʪʦ ñʧʦʢʨʠʚʘʱʘ 

ʣʠʛʘʤʝʥʪʘ ʩʲʝʜʠʥʠʪʝʣʥʥʦ-ʪʲʢʘʥʥʘ ʦʙʚʠʚʢʘ, ʢʦʷʪʦ ʩʝ ʦʪʩʪʨʘʥʷʚʘ ʟʘʝʜʥʦ ʩ ʥʝʛʦ, ʥʦ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʘʟʛʨʘʥʠʯʝʥʘ ʦʪ ʜʝʡʩʪʚʠʪʝʣʥʘʪʘ ʣʠʛʘʤʝʥʪʘʨʥʘ ʪʲʢʘʥò. ɺ 

ʧʦʩʣʝʜʩʪʚʠʝ ʩʲʱʝʩʪʚʫʚʘʪ ʦʩʥʦʚʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʝ ɽʃ ʤʦʞʝ ʜʘ ʠʤʘ ʨʦʣʷ ʚ 

ʥʘʨʘʩʪʚʘʥʝʪʦ ʠ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʣʠʛʘʤʝʥʪʠʪʝ, ʢʘʢʪʦ ʠ ʜʘ ʢʦʥʪʨʦʣʠʨʘ 

ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ ʚʦʜʘ ʠ ʤʝʪʘʙʦʣʠʪʥʦ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʚ ʣʠʛʘʤʝʥʪʘ. ʊʝʟʠ ʦʩʢʲʜʥʠ 

ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ, ʢʘʢʪʦ ʠ ʠʟʢʣʶʯʠʪʝʣʥʦʪʦ ʟʥʘʯʝʥʠʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ 

ʤʦʜʝʣʠ ʠ ʤʦʨʬʦʣʦʛʠʷʪʘ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʤʝʜʠʮʠʥʘʪʘ ʝ ʦʩʥʦʚʥʘ ʜʚʠʞʝʱʘ ʩʠʣʘ ʥʘ 

ʥʘʩʪʦʷʱʝʪʦ ʠʟʩʣʝʜʚʘʥʝ. ʎʝʣʪʘ ʙʝ ʷʩʥʘ ï ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʥʦʚʠ ʜʘʥʥʠ ʜʘ ʩʲʟʜʘʜʘʪ 

ʝʜʥʘ ʥʦʚʘ ʪʝʦʨʠʷ ʦʪʥʦʩʥʦ ʦʟʜʨʘʚʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʥʘ ʄʂɺ, ʢʘʢʪʦ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ 

ʥʦʚʘ ʭʠʧʦʪʝʟʘ ʦʪʥʦʩʥʦ ʢʦʤʧʨʦʤʝʪʠʨʘʥʠʷʪ ʦʟʜʨʘʚʠʪʝʣʝʥ ʧʨʦʮʝʩ ʥʘ ʇʂɺ. 
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II . ʆɹʆɹʑɽʅʀɽ ʅɸ ɼɸʅʅʀʊɽ ʆʊ ʃʀʊɽʈɸʊʋʈɸʊɸ 

 

1. ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʠʤʘ ʨʝʜʠʮʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣʠ ʦʪʥʦʩʥʦ 

ʦʟʜʨʘʚʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʥʘ ʄʂɺ ʠ ʇʂɺ, ʢʘʪʦ ʩʝ ʧʦʩʦʯʚʘ ʠ ʨʘʟʣʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʜʚʝʪʝ ʚʨʲʟʢʠ (Kim ʠ ʩʲʘʚʪ., 2003; Wijdicks ʠ ʩʲʘʚʪ., 2010; 

Kiapour ʠ Murray, 2014; Vaishya ʠ ʩʲʘʚʪ., 2015; Andrews ʠ ʩʲʘʚʪ., 2017; Cai ʠ 

ʩʲʘʚʪ., 2017). ɺʲʧʨʝʢʠ ʪʦʚʘ, ʧʦʨʘʜʠ ʤʥʦʛʦʪʦ ʥʝʠʟʷʩʥʝʥʠ ʚʲʧʨʦʩʠ ʟʘ ʥʝʧʲʣʥʦʪʦ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʄʂɺ ʠ ʣʠʧʩʘʪʘ ʥʘ ʪʘʢʦʚʘ ʧʨʠ ʇʂɺ, ʢʘʢʪʦ ʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʪʝʨʘʧʝʚʪʠʯʥʠʪʝ ʘʣʛʦʨʠʪʤʠ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʞʠʚʦʪʠʥʩʢʠ ʤʦʜʝʣʠ ʥʘ ʟʘʝʢ, 

ʦʚʮʘ, ʢʫʯʝ, ʧʣʲʭ ʠ ʜʨ. ʧʨʦʜʲʣʞʘʚʘʪ ʠ ʧʦʥʘʩʪʦʷʱʝʤ. ʅʫʞʜʘʪʘ ʦʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ 

ʪʝʟʠ ʮʝʣʠ ʩʪʠʤʫʣʠʨʘʪ ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʜʘ ʪʲʨʩʷʪ ʥʦʚʠ ʠ ʠʥʦʚʘʪʠʚʥʠ ʤʝʪʦʜʠ ʟʘ 

ʣʝʯʝʥʠʝ. ʇʦʨʘʜʠ ʩʣʦʞʥʠʷ ʙʠʦʣʦʛʠʯʝʥ ʧʨʦʮʝʩ ʥʦʚʠʪʝ ʧʦʜʭʦʜʠ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʨʘʟʚʠʚʘʪ ʚ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʜʠʩʮʠʧʣʠʥʠ, ʘ ʥʝ ʯʨʝʟ 

ʠʥʜʠʚʠʜʫʘʣʠʩʪʠʯʝʥ ʧʦʜʭʦʜ ʚ ʠʟʩʣʝʜʚʘʥʠʷʪʘ. 

2. ʍʠʩʪʦʣʦʛʠʷʪʘ ʥʘ ʩʪʘʚʥʠʪʝ ʚʨʲʟʢʠ ʝ ʜʦʙʨʝ ʧʨʦʫʯʝʥʘ, ʥʦ ʪʦʚʘ ʥʝ ʩʝ ʦʪʥʘʩʷ 

ʜʦ ʝʜʥʘ ñʧʨʦʩʪʘñ ʠ ʥʝʧʨʝʜʠʟʚʠʢʚʘʱʘ ʜʦ ʩʢʦʨʦ ʠʥʪʝʨʝʩ ʢʘʢʪʦ ʩʨʝʜ ʤʦʨʬʦʣʦʟʠʪʝ, 

ʪʘʢʘ ʠ ʩʨʝʜ ʦʨʪʦʧʝʜʠʯʥʘʪʘ ʦʙʱʥʦʩʪ ʦʙʚʠʚʢʘ ʥʘ ʩʪʘʚʥʘʪʘ ʚʨʲʟʢʘ ʥʘʨ. ɽʃ. ɺ 

ʣʠʪʝʨʘʪʫʨʘʪʘ ʩʲʱʝʩʪʚʫʚʘʪ ʪʚʲʨʜʝ ʦʩʢʲʜʥʠ ʜʘʥʥʠ ʦʪʥʦʩʥʦ ʩʚʝʪʣʠʥʥʦ ï 

ʤʠʢʨʦʩʢʦʧʩʢʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʢʣʝʪʲʯʥʠʷ ʩʲʩʪʘʚ, ʢʘʢʪʦ ʠ ʥʘ 

ʩʲʜʦʚʦ-ʥʝʨʚʥʠʪʝ ʢʦʤʧʣʝʢʩʠ ʚ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʨʠ ʧʣʲʭ ʢʘʢʪʦ ʚ ʥʦʨʤʘ, ʪʘʢʘ ʠ 

ʧʨʠ ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ ʥʘ ʫʚʨʝʜʠ. ʃʠʧʩʚʘʪ ʜʘʥʠ ʟʘ ʩʲʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ɽʃ ʥʘ ʧʣʲʭ ʠ 

ʯʦʚʝʢ, ʢʘʢʪʦ ʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ɽʃ ʧʨʠ ʨʝʜʠʮʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʦʩʪʘʥʦʚʢʠ 

ʩʚʲʨʟʘʥʠ ʩ ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ. 

3. ʅʝʧʨʦʫʯʝʥʠ ʦʩʪʘʚʘʪ ʫʣʪʨʘʩʪʨʫʢʪʫʨʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʢʣʝʪʲʯʥʠ ʩʲʩʪʘʚʢʠ ʥʘ ɽʃ ʧʨʠ ʄʂɺ ʠ ʇʂɺ, ʢʘʢʪʦ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʲʜʦʚʦ-

ʥʝʨʚʥʠʪʝ ʢʦʤʧʣʝʢʩʠ ʚ ɽʃ ʧʨʠ ʧʣʲʭ ʠ ʯʦʚʝʢ. 

4. ʅʝ ʝ ʧʨʦʫʯʝʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʬʠʙʨʠʣʦʙʨʘʟʫʚʘʱʠʪʝ ʪʠʧʦʚʝ 

ʢʦʣʘʛʝʥʠ ʚ ɽʃ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʞʠʚʦʪʥʠ. ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʣʠʧʩʚʘʪ ʜʘʥʥʠ ʠ 

ʟʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠʤ ʧʨʠ ʯʦʚʝʢ. 
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5. ʅʝ ʝ ʧʨʦʫʯʝʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʄʄʇ-2 ʠ -9 ʚ ɽʃ ʧʨʠ ʄʂɺ ʠ ʇʂɺ 

ʧʨʠ ʧʣʲʭ ʠ ʯʦʚʝʢ. 

6. ʅʝ ʝ ʠʟʷʩʥʝʥʘ ʨʦʣʷʪʘ, ʢʘʪʦ ʩʲʱʝʩʪʚʫʚʘʪ ʩʘʤʦ ʭʠʧʦʪʝʟʠ ʦʪʥʦʩʥʦ 

ʬʫʥʢʮʠʷʪʘ ʥʘ ʢʣʝʪʲʯʥʠʷ ʩʲʩʪʘʚ ʥʘ ɽʃ, ʢʘʢʪʦ ʠ ʥʘ ʩʲʜʦʚʦ-ʥʝʨʚʥʠʪʝ ʢʦʤʧʣʝʢʩʠ ʚ 

ʥʝʛʦ ʦʪʥʦʩʥʦ ʨʘʟʚʠʪʠʝʪʦ ʠ ʨʦʣʷʪʘ ʠʤ ʚ ʢʦʤʧʣʝʢʩʘ ʥʘ ʩʪʘʚʥʘʪʘ ʚʨʲʟʢʘ ʧʨʠ 

ʞʠʚʦʪʥʠ ʠ ʯʦʚʝʢ. 

7. ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʥʝ ʩʝ ʩʨʝʱʘʪ ʜʘʥʥʠ ʦʪʥʦʩʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ 

ʬʠʙʨʠʣʦʙʨʘʟʫʚʘʱʠʪʝ ʪʠʧʦʚʝ ʢʦʣʘʛʝʥʠ ʠ ʧʨʦʤʝʥʠʪʝ ʚ ʢʣʝʪʲʯʥʠʷ ʩʲʩʪʘʚ ʚ ɽʃ ʥʘ 

ʄʂɺ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣʠ ʥʘ ʨʝʛʝʥʝʨʘʮʠʷ ʥʘ ʩʪʘʚʥʘʪʘ ʚʨʲʟʢʘ. 

8. ʅʝ ʩʝ ʦʪʢʨʠʚʘʪ ʜʘʥʥʠ ʟʘ ʧʨʦʮʝʩʠʪʝ, ʢʦʠʪʦ ʥʘʩʪʲʧʚʘʪ ʚ ɽʃ ʥʘ ʄʂɺ ʩʣʝʜ 

ʫʚʨʝʜʘ ʠ ʰʝʚ ʥʘ ʧʦʩʣʝʜʥʘʪʘ, ʢʘʢʪʦ ʠ ʩʨʘʚʥʝʥʠʝʪʦ Ⱬ ʩ ʣʝʯʝʥʠʝ ʙʝʟ hʝʚ. 

9. ʉʲʱʝʩʪʚʫʚʘʪ ʨʝʜʠʮʘ ʪʝʦʨʠʠ ʦʪʥʦʩʥʦ ʣʠʧʩʘʪʘ ʥʘ ʦʟʜʨʘʚʠʪʝʣʝʥ ʧʨʦʮʝʩ 

ʩʣʝʜ ʫʚʨʝʜʘ ʥʘ ʇʂɺ. ʆʩʪʘʚʘ ʥʝʠʟʷʩʥʝʥ ʚʲʧʨʦʩʲʪ ʤʦʞʝ ʣʠ ʨʘʟʣʠʢʘʪʘ ʚ 

ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ɽʃ ʥʘ ʇʂɺ ʜʘ ʠʤʘ ʨʦʣʷ ʟʘ ʦʙʷʩʥʝʥʠʝʪʦ ʥʘ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʨʝʛʝʥʝʨʘʮʠʷ ʥʘ ʇʂɺ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʄʂɺ. 

 

 

II I . ʎɽʃ ʀ ɿɸɼʏʀ 

 

ʎɽʃ: 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʢʣʝʪʲʯʥʠʷ ʩʲʩʪʘʚ ʠ ʩʲʜʦʚʦ-ʥʝʨʚʥʠʪʝ ʩʥʦʧʦʚʝ ʚ ɽʃ ʥʘ 

ʄʂɺ ʠ ʇʂɺ ʥʘ ʢʦʣʷʥʥʘ ʩʪʘʚʘ ʫ ʧʣʲʭ ʠ ʩʲʧʦʩʪʘʚʷʥʝʪʦ ʠ ʩ ʪʘʟʠ ʧʨʠ ʯʦʚʝʢ, ʩ ʮʝʣ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʤʦʜʝʣʠ ʥʘ ʞʠʚʦʪʥʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɽʃ, ʢʘʢʪʦ 

ʚ ʥʦʨʤʘ, ʪʘʢʘ ʠ ʧʨʠ ʨʘʟʣʠʯʥʠ ʧʘʪʦʣʦʛʠʯʥʠ ʩʲʩʪʦʷʥʠʷ ʠ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʚ 

ʢʣʠʥʠʯʥʘʪʘ ʧʨʘʢʪʠʢʘ. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʨʦʣʷʪʘ ʥʘ ɽʃ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʦʨʤʘʣʥʘʪʘ 

ʬʫʥʮʠʷ ʥʘ ʩʪʘʚʥʘʪʘ ʚʨʲʟʢʘ ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʦʟʜʨʘʚʠʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ ʧʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʝʥ ʤʦʜʝʣ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʩʨʘʚʥʝʥʠʝʪʦ ʥʘ ʪʘʟʠ ʩʪʨʫʢʪʫʨʘ ʧʨʠ ʄʂɺ 

ʠ ʇʂɺ, ʯʠʠʪʦ ʣʝʯʝʥʠʝ ʠ ʜʦ ʜʥʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʘʢʪʫʘʣʥʘ ʪʝʤʘ ʚ ʦʨʪʦʧʝʜʠʯʥʘʪʘ 

ʧʨʘʢʪʠʢʘ, ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʥʦʚʘ ʪʝʦʨʠʷ ʦʪʥʦʩʥʦ ʦʟʜʨʘʚʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʥʘ ʄʂɺ, 

ʢʘʢʪʦ ʠ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʪʘʢʲʚ ʧʨʠ ʇʂɺ. 
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ɿɸɼɸʏʀ: 

1. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʢʣʝʪʯ̡ʥʠʷ ʩʲʩʪʘʚ ʠ ʩʲʜʦʚʦ-ʥʝʨʚʥʠʪʝ 

ʩʥʦʧʦʚʝ ʚ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʨʠ ʧʣʲʭ ʠ ʯʦʚʝʢ ʠ ʩʨʘʚʥʠʪʝʣʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʤʝʞʜʫ ʪʷʭ. ɿʘ ʮʝʣʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʨʫʪʠʥʥʘ ʭʠʩʪʦʣʦʛʠʯʥʘ ʪʝʭʥʠʢʘ, ʪʨʘʥʩʤʠʩʠʦʥʥʘ 

ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ, ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʠ ʤʝʪʦʜʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ, 

ʢʘʢʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘʪʘ ʝʢʩʧʨʝʩʠʷ 

(ImageJ 1.52a), ʢʦʷʪʦ ʜʘ ʠʟʙʝʛʥʝ ʩʫʙʝʢʪʠʚʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʷ. 

2. ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʚ ʢʣʝʪʲʯʥʠʷ ʩʲʩʪʘʚ ʥʘ 

ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʨʠ ʧʣʲʭ ʠ ʯʦʚʝʢ. 

3. ʋʩʪʘʥʦʚ̫ʚʘʥʝ ʚ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʘ ʬʠʙʨʠʣ-ʦʙʨʘʟʫʚʘʱʠʪʝ ʢʦʣʘʛʝʥʠ ʫ 

ʧʣʲʭ ʠ ʯʦʚʝʢ, ʢʘʢʪʦ ʠ ʨʘʟʣʠʢʠʪʝ ʚ ʝʢʩʧʨʝʩʠʷʪʘ ʠʤ ʩ ʧʦʤʦʱʪʘ ʥʘ ImageJ 1.52a. 

4. ʋʩʪʘʥʦʚʷʚʘʥʝ ʚ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʘ ʤʘʪʨʠʢʩʥʠ ʤʝʪʘʣʦʧʨʦʪʝʠʥʘʟʠ 2 ʠ -

9 ʫ ʧʣʲʭ ʠ ʯʦʚʝʢ, ʢʘʢʪʦ ʠ ʨʘʟʣʠʢʠʪʝ ʚ ʝʢʩʧʨʝʩʠʷʪʘ ʠʤ ʩ ʧʦʤʦʱʪʘ ʥʘ ImageJ 1.52a. 

5. ʀʟʫʯʘʚʘʥʝ ʨʦʣʷʪʘ ʥʘ ɽʃ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʥʥʠʷ ʦʟʜʨʘʚʠʪʝʣʝʥ ʧʨʦʮʝʩ ʥʘ 

ʄʂɺ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʝʥ ʤʦʜʝʣ ʥʘ ʧʣʲʭ, ʩ ʧʦʤʦʱʪʘ ʥʘ ʛʦʨʝʠʟʣʦʞʝʥʠʷʪʝ 

ʤʝʪʦʜʠʢʠ ʠ ʩʦʬʪʫʝʨ. 

6. ʉʣʝʜ ʘʥʘʣʠʟʘ ʥʘ ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʘ 

çʝʧʠʣʠʛʘʤʝʥʪʘʨʥʘ ʪʝʦʨʠʷè ʦʪʥʦʩʥʦ ʦʟʜʨʘʚʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʥʘ ʄʂɺ, ʢʘʢʪʦ ʠ 

ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʧʲʨʚʠʯʝʥ ʦʟʜʨʘʚʠʪʝʣʝʥ ʧʨʦʮʝʩ ʥʘ ʇʂɺ. 
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IV . ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀ 

 

IV . ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠ 

ʇʨʦʫʯʚʘʥʠʷʪʘ ʥʘ ɽʃ ʚ ʥʦʨʤʘ ʠ ʩʣʝʜ ʷʪʨʦʛʝʥʥʘ ʫʚʨʝʜʘ ʙʷʭʘ ʧʨʦʚʝʜʝʥʠ 

ʚʲʨʭʫ ʄʂɺ ʥʘ ʢʦʣʷʥʥʘ ʩʪʘʚʘ ʥʘ ʧʣʲʭ ʦʪ ʧʦʨʦʜʘʪʘ ñɺʠʩʪʘʨò. ɽʃ ʚ ʥʦʨʤʘ ʙʝ 

ʠʟʩʣʝʜʚʘʥ ʧʨʠ ʇʂɺ ʥʘ ʩʲʱʘʪʘ ʧʦʨʦʜʘ. ɼʝʪʘʡʣʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ 

ʇʂɺ ʥʘ ʢʦʣʷʥʥʘ ʩʪʘʚʘ ʩʝ ʧʨʦʚʝʜʝ ʠ ʧʨʠ ʯʦʚʝʢ. 

ʃʘʙʦʨʘʪʦʨʥʠʪʝ ʧʣʲʭʦʚʝ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʥʘʩʪʦʷʱʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʙʷʭʘ 

ʦʩʠʛʫʨʝʥʠ ʦʪ ʝʜʥʘ ʟʘʪʚʦʨʝʥʘ ʢʦʣʦʥʠʷ, ʩʲʟʜʘʜʝʥʘ ʠ ʨʘʟʚʲʜʝʥʘ ʚʲʚ ʚʠʚʘʨʠʫʤʘ ʥʘ 

ʂʘʪʝʜʨʘʪʘ ʧʦ ʘʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʝʤʙʨʠʦʣʦʛʠʷ ʥʘ ʄʝʜʠʮʠʥʩʢʠ ʋʥʠʚʝʨʩʠʪʝʪ 

ʉʦʬʠ̫ . ʉʧʘʟʝʥʠ ʙʷʭʘ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʧʨʠʥʮʠʧʠ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝ ʩ ʞʠʚʦʪʥʠ 

(Guide for the Care and Use of Laboratory Animals. Washington DC, National 

Academy Press, 1996), ʢʘʢʪʦ ʠ ʝʪʠʯʥʠʪʝ ʧʨʠʥʮʠʧʠ ʧʨʠ ʧʣʘʥʠʨʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ 

ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʩʧʦʨʝʜ ʂʦʤʠʩʠʷʪʘ ʧʦ ʝʪʠʢʘ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʠ 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ (ʂɽʅʀʄʋʉ). 

 

IV. 1 ɺʟʝʤʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣ ʦʪ ʄʂɺ ʠ ʇʂɺ 

ɿʘ ʭʠʩʪʦʣʦʛʠʯʝʥ ʠ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʩʝ ʠʟʧʦʣʟʚʘ ʤʘʪʝʨʠʘʣ ʦʪ 

ʩʨʝʜʠʥʥʘʪʘ ʯʘʩʪ ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʘ ʢʦʣʷʥʥʘʪʘ ʩʪʘʚʘ ʦʪ 12 ʯʦʚʝʰʢʠ ʩʪʘʚʠ (5 

ʤʲʞʢʠ ʠ 7 ʞʝʥʩʢʠ ʢʘʜʘʚʲʨʘ), ʢʘʪʦ ʩʨʝʜʥʘʪʘ ʚʲʟʨʘʩʪ ʝ 55 ʛ. ɿʘ ʘʥʘʣʠʟʘ ʧʨʠ ʧʣʲʭ ʩʝ 

ʠʟʧʦʣʟʚʘʭʘ ʢʦʣʝʥʥʠʪʝ ʩʪʘʚʠ ʥʘ ʪʨʠʜʝʩʝʪ ʠ ʜʚʘ 8-ʤʝʩʝʯʥʠ ʤ̡ʞʢʠ ʧʣʲʭʘ. 

ʇʨʠ ʠʟʩʣʝʜʚʘʥʠʷ ʯʦʚʝʰʢʠ ʤʘʪʝʨʠʘʣ ʣʠʧʩʚʘʭʘ ʢʣʠʥʠʯʥʠ ʜʘʥʥʠ ʟʘ 

ʦʩʪʝʨʦʘʨʪʨʠʪ, ʢʘʢʪʦ ʠ ʥʷʤʘʰʝ ʙʝʣʝʟʠ ʦʪ ʧʨʝʜʠʰʥʠ ʦʧʝʨʘʮʠʠ ʦʢʦʣʦ ʪʷʭ. 

ʃʠʧʩʚʘʰʝ ʤʝʜʠʮʠʥʩʢʘ ʠʣʠ ʦʧʝʨʘʪʠʚʥʘ ʠʩʪʦʨʠʷ ʥʘ ʟʘʙʦʣʷʚʘʥʝ ʟʘ ʤʠʥʘʣʘ ʪʨʘʚʤʘ ʚ 

ʦʙʣʘʩʪʪʘ. 

ʉʣʝʜ ʢʦʞʝʥ ʨʘʟʨʝʟ ʧʦʜʣʝʞʘʱʘʪʘ ʧʦʜʢʦʞʥʘ ʪʲʢʘʥ ʙʝʰʝ ʜʠʩʝʮʠʨʘʥʘ ʟʘ ʜʘ ʩʝ 

ʧʦʢʘʞʝ ʄʂɺ ʥʘ ʢʦʣʷʥʦʪʦ. ʄʂɺ ʠ ʚʲʥʰʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ʦʙʢʨʲʞʘʚʘʱʠʷ ʛʦ ɽʃ 

ʙʷʭʘ ʧʨʝʮʠʟʥʦ ʜʠʩʝʮʠʨʘʥʠ ʠ ʬʠʢʩʠʨʘʥʠ ʚ 10% ʬʦʨʤʘʣʠʥ ʟʘ 24 ʯʘʩʘ ʟʘ 
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ʭʠʩʪʦʣʦʛʠʯʥʦ ʠ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ. ʉʣʝʜ ʦʪʚʘʨʷʥʝʪʦ ʥʘ ʢʦʣʷʥʥʘʪʘ 

ʩʪʘʚʘ, ʤʘʪʝʨʠʘʣ ʙʝʰʝ ʚʟʝʪ ʠ ʦʪ ʤʝʞʜʠʥʥʘʪʘ ʯʘʩʪ ʥʘ ʇʂɺ ʠ ʬʠʢʩʠʨʘʥ ʦʪʥʦʚʦ ʚ 

10% ʬʦʨʤʘʣʠʥ. 

ɺʧʦʩʣʝʜʩʪʚʠʝ ʙʝ ʠʟʚʲʨʰʝʥʘ ʜʝʭʨʠʜʘʪʘʮʠʷ ʥʘ ʤʘʪʝʨʠʘʣʘ ʚ ʧʦʚʠʰʘʚʘʱʠ ʩʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʝʪʘʥʦʣ (70%, 80%, 95%, 100%). ɽʪʘʥʦʣʲʪ ʩʣʝʜ ʪʦʚʘ ʙʝʰʝ 

ʧʨʝʤʘʭʥʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʝʜʨʦʚʦ ʤʘʩʣʦ, ʜʦʢʘʪʦ ʤʘʪʝʨʠʘʣʠʪʝ ʥʝ ʧʨʠʜʦʙʠʭʘ 

ʧʨʦʟʨʘʯʥʦʩʪ. ʇʦʩʣʝʜʥʠʪʝ ʙʷʭʘ ʧʦʪʦʧʝʥʠ ʚ ʢʩʠʣʝʥ, ʩʣʝʜ ʢʦʝʪʦ ʚ ʧʘʨʘʬʠʥ. 

 

IV.2 ʉʚʝʪʣʠʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ 

ɿʘ ʨʫʪʠʥʥʦʪʦ ʩʚʝʪʣʠʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʙʷʭʘ ʥʘʧʨʘʚʝʥʠ ʩʨʝʟʦʚʝ 

ʥʘ ʤʠʢʨʦʪʦʤ ʩ ʜʝʙʝʣʠʥʘ 5 Õm. ʊʘʢʘ ʧʦʣʫʯʝʥʠʪʝ ʩʨʝʟʦʚʝ ʙ̫ ʭʘ ʧʦʩʪʘʚʝʥʠ ʥʘ 

ʧʨʝʜʤʝʪʥʠ ʩʪʲʢʣʘ. ʊʝ ʙʷʭʘ ʨʫʪʠʥʥʦ ʦʮʚʝʪʝʥʠ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ ʠ ʝʦʟʠʥ, ʄʘʣʦʨʠ ʠ 

ʚʘʥ ɻʠʟʦʥ. 

 

IV. 3 ʀʤʫʥʦʭʠʩʪʦʭʠʤʠ ̫

IV.3.1 ʀʤʫʥʦʭʠʩʪʦʭʠʤʠʯʝʥ ʧʨʦʪʦʢʦʣ ʥʘ ʢʦʣʘʛʝʥ ʪʠʧ I, ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III, 

ʢʦʣʘʛʝʥ ʪʠʧ V ʧʨʠ ʯʦʚʝʢ 

ɿʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʠʷ ʘʥʘʣʠʟ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʘ ʯʦʚʝʢ ʩʨʝʟʦʚʝʪʝ 

ʙʭ̫ʘ ʧʦʩʪʘʚʝʥʠ ʥʘ ʧʨʝʜʤʝʪʥʠ ʩʪʲʢʣʘ ʩ ʞʝʣʘʪʠʥʦʚʦ ʧʦʢʨʠʪʠʝ ʠ ʙʭ̫ʘ ʠʥʢʫʙʠʨʘʥʠ 

ʟʘ 1 ʯʘʩ ʚ 5% ʩʝʨʫʤ ʦʪ ʢʦʟʘ ʚʲʚ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ. ɺ ʧʦʩʣʝʜʩʪʚʠʝ ʙʝ ʠʟʚʲʨʰʝʥʘ 

ʠʥʢʫʙʘʮʠʷ ʩ ʧʲʨʚʠʯʥʦʪʦ ʘʥʪʠʪʷʣʦ ʟʘ 24 ʯʘʩʘ ʥʘ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ɹ̫ ʭʘ 

ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʜʥʠʪʝ ʨʝʘʛʝʥʪʠ: ʤʠʰʠ ʤʦʢʣʦʥʘʣʥʠ ʘʥʪʠ-ʢʦʣʘʛʝʥ ʪʠʧ I IgG 

ʘʥʪʠʪʝʣʘ; ʤʠʰʠ ʤʦʥʦʢʣʦʥʘʣʥʠ ʘʥʪʠ-ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III  IgG ʘʥʪʠʪʝʣʘ; ʤʠʰʠ 

ʤʦʥʦʢʣʦʥʘʣʥʠ ʘʥʪʠ-ʢʦʣʘʛʝʥ ʪʠʧ V IgG ʘʥʪʠʪʝʣʘ; ʚʩʠʯʢʠ ʘʥʪʠʪʝʣʘ ʙʷʭʘ 

ʠʟʧʦʣʟʚʘʥʠ ʚ ʨʘʟʨʝʞʜʘʥʝ 1:500. ʉʣʝʜ ʠʟʧʣʘʢʚʘʥʝ ʩ ʬʦʩʬʘʪ ʙʫʬʝʨʠʨʘʥ 

ʬʠʟʠʦʣʦʛʠʯʝʥ ʨʘʟʪʚʦʨ (PBS), ʙʝ ʥʘʧʨʘʚʝʥʘ ʠʥʢʫʙʘʮʠʷ ʚ ʙʠʦʪʠʥʠʣʠʨʘʥʠ ʢʦʟʠ 

ʘʥʪʠ-ʤʠhʠ IgG ʘʥʪʠʪʝʣʘ ʚ ʨʘʟʨʝʞʜʘʥʝ 1:500 ʟʘ 2 ʯʘʩʘ. ʉʨʝʟʦʚʝʪʝ ʙʷʭʘ ʠʟʤʠʪʠ ʚ 

PBS ʠ ʠʥʢʫʙʠʨʘʥʠ ʚ ʘʚʠʜʠʥ-ʙʠʦʪʠʥ ʧʝʨʦʢʩʠʜʘʟʝʥ ʢʦʤʧʣʝʢʩ ʟʘ 1 ʯʘʩ. ʇʦʩʣʝʜʚʘ 

ʠʟʧʣʘʢʚʘʥʝ ʚ PBS, ʘ ʩʣʝʜ ʪʦʚʘ ʚ 0.05 M TrisīHCl ʙʫʬʝʨ ʩ pH 7.6. ʇʦʩʣʝʜʚʘ 
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ʠʥʢʫʙʘʮʠʷ ʚ 0.05% 3,3 -̀ʜʠʘʤʠʥʦʙʝʥʟʠʜʠʥ ʪʝʪʨʘʭʠʜʨʦʣʦʨʠʜ (DAB) ʩʲʜʲʨʞʘʱ 1% 

H2O2 1:100) ʟʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʨʝʘʢʮʠʷʪʘ. ʉʨʝʟʦʚʝʪʝ ʙʷʭʘ ʟʘ ʢʨʘʪʢʦ ʠʟʤʠʪʠ ʚ 

0.05M TrisīHCl ʙʫʬʝʨ, pH 7.6. ʇʨʝʜʤʝʪʥʠʪʝ ʩʪʲʢʣʘ ʙ̫ ʭʘ ʠʟʩʫʰʝʥʠ ʥʘ ʩʪʘʡʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 24 ʯʘʩʘ, ʩʣʝʜ ʢʦʝʪʦ ʙʷʭʘ ʠʟʤʠʪʠ ʩ ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ 3 ʧʲʪʠ ʟʘ ʧʦ 5 

ʤʠʥʫʪʠ, ʢʦʥʪʨʘʦʮʚʝʪʝʥʠ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ, ʠʟʩʫʰʝʥʠ ʥʘ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʧʦʢʨʠʪʠ ʩ Entellan. 18 ʦʪ ʩʨʝʟʠʪʝ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʢʦʥʪʨʦʣʠ. ɺʩʠʯʢʠ ʙʷʭʘ 

ʠʥʢʫʙʠʨʘʥʠ ʧʦ ʛʦʨʝʦʧʠʩʘʥʠʷ ʤʝʪʦʜ, ʥʦ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʲʨʚʠʯʥʦ ʠʣʠ 

ʚʪʦʨʠʯʥʦ ʘʥʪʠʪʷʣʦ. ɺʩʠʯʢʠ ʢʦʥʪʨʦʣʠ ʙʷʭʘ ʥʝʛʘʪʠʚʥʠ. 

ʌʦʪʦʤʠʢʦʛʨʘʬʠʠ ʥʘ ʨʝʧʨʝʟʘʥʪʘʪʠʚʥʠ ʧʦʣʝʪʘ ʦʪ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʦʪʦ 

ʦʮʚʝʪʷʚʘʥʝ ʙʷʭʘ ʧʦʣʫʯʝʥʠ ʩ ʤʠʢʨʦʩʢʦʧ Olympus CX 21 ʩʥʘʙʜʝʥ ʩ ʜʠʛʠʪʘʣʥʘ 

ʢʘʤʝʨʘ Olympus C5050Z. 

 

IV.3.2 ʀʤʫʥʦʭʠʩʪʦʭʠʤʠʯʝʥ ʧʨʦʪʦʢʦʣ ʥʘ ʢʦʣʘʛʝʥ ʪʠʧ I, ʢʦʣʘʛʝʥ ʪʠʧ III  ʠ ʢʦʣʘʛʝʥ 

ʪʠʧ V ʧʨʠ ʧʣʲʭ 

ɿʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʠʷ ʘʥʘʣʠʟ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʘ ʧʲʭ ʙʷʭʘ 

ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʥʠʪʝ ʧʲʨʚʠʯʥʠ ʘʥʪʠʪʝʣʘ: ʤʠʰʠ ʤʦʥʦʢʣʦʥʘʣʥʠ ʘʥʪʠʪʝʣʘ ʩʨʝʱʫ 

ʢʦʣʘʛʝʥ ʪʠʧ I IgG; ʤʠʰʠ ʤʦʥʦʢʣʦʥʘʣʥʠ ʘʥʪʠʪʝʣʘ ʩʨʝʱʫ ʢʦʣʘʛʝʥ ʪʠʧ III IgG; 

ʤʠʰʠ ʤʦʥʦʢʣʦʥʘʣʥʠ ʘʥʪʠʪʝʣʘ ʩʨʝʱʫ ʢʦʣʘʛʝʥ ʪʠʧ V IgG. ɺʩʠʯʢʠ ʘʥʪʠʪʝʣʘ ʙʷʭʘ 

ʠʟʧʦʣʟʚʘʥʠ ʚ ʨʘʟʨʝʞʜʘʥʝ 1:500.  

 

IV.3.3 ʀʤʫʥʦʭʠʩʪʦʭʠʤʠʯʝʥ ʧʨʦʪʦʢʦʣ ʥʘ MMʇ-2 ʠ -9 ʧʨʠ ʯʦʚʝʢ 

ʉʨʝʟʦʚʝʪʝ ʩʝ ʜʝʧʘʨʘʬʠʥʠʨʘʭʘ, ʦʙʨʘʙʦʪʠʭʘ ʚ ʥʠʟʭʦʜʷʱʘ ʨʝʜʠʮʘ ʩ ʝʪʘʥʦʣ 

(100%, 95%, 80%, 70%) ʠ ʩʝ ʧʨʦʤʠʭʘ ʩ 0,1 ʄ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ, ʨʅ 7,4, ʧʨʠ ʩʪʘʡʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ. ɽʥʜʦʛʝʥʥʘʪʘ ʧʝʨʦʢʩʠʜʘʟʥʘ ʘʢʪʠʚʥʦʩʪ ʩʝ ʙʣʦʢʠʨʘ ʩ 3% ʚʦʜʦʨʦʜʝʥ 

ʧʝʨʦʢʩʠʜ (H2O2) ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 10 ʤʠʥʫʪʠ ʧʨʠ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʉʨʝʟʦʚʝʪʝ 

ʩʝ ʠʟʧʣʘʢʥʘʭʘ ʚʲʚ PBS ʠ ʥʝʩʧʝʮʠʬʠʯʥʠʪʝ ʤʝʩʪʘ ʟʘ ʩʚʲʨʟʚʘʥʝ ʩʝ ʙʣʦʢʠʨʘʪ ʩʲʩ 

Super Block cyTek ʟʘ ʧʝʪ ʤʠʥʫʪʠ. ʇʲʨʚʠʯʥʠʪʝ ʟʘʝʰʢʠ ʘʥʪʠ-ʯʦʚʝʰʢʠ 

ʧʦʣʠʢʣʦʥʘʣʥʠ ʘʥʪʠʪʝʣʘ ʩʨʝʱʫ MMʇ-2 ʠ MMʇ-9 (ʙʷʭʘ ʜʦʙʘʚʝʥʠ ʚ ʨʘʟʨʝʞʜʘʥʝ 

1:500, ʢʘʪʦ ʩʝ ʠʥʢʫʙʠʨʘʭʘ ʟʘ ʝʜʥʘ ʥʦʱ ʧʨʠ 4Áʉ. ʇʦʩʣʝʜʚʘ ʠʟʧʣʘʢʚʘʥʝ ʥʘ 
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ʩʨʝʟʦʚʝʪʝ ʚ PBS ʠ ʠʥʢʫʙʠʨʘʥʝ ʩ ʙʠʦʪʠʥʠʣʠʨʘʥ ʢʦʟʠ ʘʥʪʠ ʟʘʝʰʢʠ ʠʤʫʥʦʛʣʦʙʫʣʠʥ 

G ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 10 ʤʠʥʫʪʠ ʥʘ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʉʣʝʜ ʥʦʚʦ ʠʟʤʠʚʘʥʝ ʥʘ 

ʩʨʝʟʦʚʝʪʝ ʠ ʠʥʢʫʙʠʨʘʥʝʪʦ ʠʤ ʩʲʩ ʩʪʨʝʧʪʘʚʠʜʠʥ-HRP ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 10 

ʤʠʥʫʪʠ ʧʨʠ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʩʣʝʜʚʘ ʠʥʢʫʙʘʮʠʷ ʚ DAB ʟʘ 10 ʤʠʥʫʪʠ ʟʘ 

ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʨʝʘʢʮʠʷʪʘ. ʉʨʝʟʠʪʝ ʙʷʭʘ ʢʦʥʪʨʘʦʮʚʝʪʝʥʠ ʩ ʭʝʤʘʪʦʢʩʠʣʠʥ, 

ʜʝʭʠʜʨʘʪʠʨʘʥʠ ʚ ʧʦʚʠʰʘʚʘʱʠ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʝʪʘʥʦʣ ʠ ʧʨʦʩʚʝʪʣʝʥʠ ʚ 

ʢʩʠʣʦʣ. ɿʘ ʚʢʣʶʯʚʘʥʝʪʦ ʠʤ ʩʝ ʠʟʧʦʣʟʚʘ ʩʧʝʮʠʬʠʯʥʘ ʩʨʝʜʘ ï ʢʘʥʘʜʩʢʠ ʙʘʣʩʘʤ. 

ʉʨʝʟʦʚʝ, ʠʟʧʦʣʟʚʘʥʠ ʢʘʪʦ ʢʦʥʪʨʦʣʠ, ʩʝ ʠʥʢʫʙʠʨʘʭʘ ʧʦ ʦʧʠʩʘʥʠʷ ʧʦ-ʛʦʨʝ ʥʘʯʠʥ, 

ʥʦ ʧʨʦʧʫʩʢʘʡʢʠ ʧʲʨʚʠʯʥʦʪʦ ʠʣʠ ʚʪʦʨʠʯʥʦʪʦ ʘʥʪʠʪʷʣʦ. ɺʩʠʯʢʠ ʢʦʥʪʨʦʣʠ ʙʷʭʘ 

ʦʪʨʠʮʘʪʝʣʥʠ.  

ɿʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʠʷ ʘʥʘʣʠʟ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʘ ʧʣ̡ ʭ, ʙʷʭʘ 

ʠʟʧʦʣʟʚʘʥʠ ʧʦʣʠʢʣʦʥʘʣʥʠ ʘʥʪʠʪʝʣʘ ʩʨʝʫɦ MMʇ-2 ʠ -9 ʧʨʠ ʨʘʟʨʝʞʜʘʥʝ 1:1000, 

ʢʘʪʦ ʩʨʝʟʦʚʝʪʝ ʩʝ ʠʥʢʫʙʠʨʘʭʘ ʟʘ ʝʜʥʘ ʥʦʱ ʧʨʠ 4Áʉ. ʇʦʩʣʝʜʚʘ ʠʟʧʣʘʢʚʘʥʝ ʥʘ 

ʩʨʝʟʦʚʝʪʝ ʚ PBS ʠ ʠʥʢʫʙʠʨʘʥʝʪʦ ʠʤ ʩ ʙʠʦʪʠʥʠʣʠʨʘʥ ʢʦʟʠ ʘʥʪʠ ʟʘʝʰʢʠ 

ʠʤʫʥʦʛʣʦʙʫʣʠʥ G ʟʘ 10 ʤʠʥʫʪʠ ʧʨʠ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʉʨʝʟʦʚʝʪʝ ʩʝ 

ʠʟʧʣʘʢʥʘʭʘ ʦʪʥʦʚʦ ʠ ʩʝ ʠʥʢʫʙʠʨʘʭʘ ʩʲʩ ʩʪʨʝʧʪʘʚʠʜʠʥ-HRP ʟʘ 10 ʤʠʥʫʪʠ ʧʨʠ 

ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ʉʚʲʨʟʚʘʥʝʪʦ ʥʘ ʘʥʪʠʪʝʣʘʪʘ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

DAB ʢʘʪʦ ʭʨʦʤʦʛʝʥ ʟʘ 10 ʤʠʥʫʪʠ. ʉʨʝʟʦʚʝʪʝ ʙʷʭʘ ʢʦʥʪʨʘʦʮʚʝʪʝʥʠ ʩ 

ʭʝʤʘʪʦʢʩʠʣʠʥ, ʜʝʭʠʜʨʘʪʠʨʘʥʠ ʚ ʧʦʚʠʰʘʚʘʱʠ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʝʪʘʥʦʣ (70%, 

80%, 95%, 100%), ʧʨʦʩʚʝʪʣʝʥʠ ʚ ʢʩʠʣʦʣ, ʘ ʟʘ ʚʢʣʶʯʚʘʥʝʪʦ ʩʝ ʠʟʧʦʣʟʚʘ 

ʩʧʝʮʠʬʠʯʥʘ ʩʨʝʜʘ ï ʢʘʥʘʜʩʢʠ ʙʘʣʩʘʤ. ɺʩʠʯʢʠ ʢʦʥʪʨʦʣʠ ʙʷʭʘ ʦʪʨʠʮʘʪʝʣʥʠ.  

 

IV.4 ʇʦʣʫʢʦʣʠʯʝʩʪʚʝʥ ʘʥʘʣʠʟ ʥʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʘʪʘ ʝʢʩʧʨʝʩʠ ̫

ɿʘ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʠ ̫ ʘʥʘʣʠʟ ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʠ V ʠ 

ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III  ʩʝ ʠʟʧʦʣʟʚʘ ʩʦʬʪʫʝʨ ImageJ 1.52a ʦʪ National Institute of Health 

(NIH) (http://imagej.nih.gov/ij/). ʀʥʪʝʥʟʠʪʝʪʲʪ ʥʘ ʦʮʚʝʪʷʚʘʥʝ ʝ ʦʮʝʥʝʥ ʯʨʝʟ IHC 

Profiler plugin, ʩʚʘʣʝʥ ʦʪ Sourceforge (https://sourceforge.net/projects/ihcprofiler/), ʚ 

ʩʛ̡ʣʘʩʠʝ ʩ ʧʨʠʝʪʠʷ ʧʨʦʪʦʢʦʣ ʥʘ Varghese ʠ ʩʲʘʚʪ. (2014). IHC Profiler ʧʨʝʜʩʪʘʚʷ 

ʨʝʟʫʣʪʘʪ ʟʘ ʚʩʷʢʦ ʚʠʟʫʘʣʠʟʠʨʘʥʦ ʧʦʣʝ, ʢʘʪʦ ʛʦ ʦʮʝʥʷʚʘ ʧʦ ʯʝʪʠʨʠʩʢʘʣʥʘ ʩʠʩʪʝʤʘ - 

ʚʠʩʦʢʦ ʧʦʟʠʪʠʚʝʥ (3+), ʧʦʟʠʪʠʚʝʥ (2+), ʩʣʘʙʦ ʧʦʟʠʪʠʚʝʥ (1+) ʠ ʥʝʛʘʪʠʚʝʥ (0). ʇʝʪ 
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ʩʨʝʟʘ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʚʩʷʢʘ ʚʨʲʟʢʘ, ʢʘʪʦ ʩʝ ʘʥʘʣʠʟʠʨʘʭʘ ʧʦʥʝ ʜʝʩʝʪ ʩʣʫʯʘʡʥʦ 

ʠʟʙʨʘʥʠ ʧʦʣʝʪʘ ʦʪ ʚʩʷʢʦ ʧʨʝʜʤʝʪʥʦ ʩʪʲʢʣʦ. ʌʠʥʘʣʥʠʷʪ ʨʝʟʫʣʪʘʪ ʙʝ ʩʨʝʜʥʦ 

ʘʨʠʪʤʝʪʠʯʥʦʪʦ ʦʪ ʚʩʠʯʢʠ ʚʠʟʫʘʣʠʟʠʨʘʥʠ ʧʦʣʝʪʘ ʠʟʯʠʩʣʝʥ ʯʨʝʟ IHC Profiler. 

 

IV. 5 ʂʦʣʠʯʝʩʪʚʝʥ ʘʥʘʣʠʟ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʷ ʧʘʨʘʤʝʪʲʨ- ʙʨʦʡ ʢʣʝʪʢʠ 

ɿʘ ʢʦʣʠʯʝʩʪʚʝʥʠʷ ʘʥʘʣʠʟ ʩʝ ʠʟʧʦʣʟʚʘʭʘ ʪʨʠ ʩʣʫʯʘʡʥʦ ʠʟʙʨʘʥʠ ʩʪʲʢʣʘ 

ʧʦʣʫʯʝʥʠ ʦʪ ʚʩʝʢʠ ʧʘʨʘʬʠʥʦʚ ʙʣʦʢ ʩʲʜʲʨʞʘʱ ʤʘʪʝʨʠʘʣ ʦʪ ʄʂɺ ʠʣʠ ʇʂɺ, ʢʘʢʪʦ 

ʩʣʝʜʚʘ: 36 ʩʪʲʢʣʘ ʦʪ ʄʂɺ ʠ 36 ʦʪ ʇʂɺ. ɽʃ, ʝʥʜʦʣʠʛʘʤʝʥʪʘ ʠ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ 

ʪʲʢʘʥ ʙʷʭʘ ʚʠʟʫʘʣʠʟʠʨʘʥʠ ʥʘ ʚʩʝʢʠ ʩʨʝʟ. ʉʨʝʟʦʚʝʪʝ ʙʷʭʘ ʦʮʚʝʪʝʥʠ ʩ 

ʭʝʤʘʪʦʢʩʠʣʠʥ ʠ ʝʦʟʠʥ. ʂʦʣʠʯʝʩʪʚʝʥʠʪʝ ʜʘʥʥʠ ʙʷʭʘ ʧʦʣʫʯʝʥʠ ʩ 

ʢʦʤʧʶʪʲʨʠʟʠʨʘʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʩʥʠʤʢʦʚ ʘʥʘʣʠʟ NIS-Elements Advanced Research, 

Ver. 2.30. ʇʨʝʜʩʪʘʚʣʷʚʘʱʠʪʝ ʠʥʪʝʨʝʩ ʨʘʡʦʥʠ ʦʪ ʚʩʝʢʠ ʩʨʝʟ ʙʷʭʘ ʩʣʫʯʘʡʥʦ 

ʠʟʙʨʘʥʠ ʦʪ ʟʦʥʠ ʙʝʟ ʨʫʧʪʫʨʠ ʥʘ ʣʠʛʘʤʝʥʪʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʪʦ 

ʠʟʛʦʪʚʷʥʝ ʥʘ ʧʨʝʧʘʨʘʪʘ. ɺʲʧʨʦʩʥʠʪʝ ʟʦʥʠ ʙ̫ ʭʘ ʧʲʨʚʦʥʘʯʘʣʥʦ ʦʪʢʨʠʪʠ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ (ʭ100, x200). ʇʦʩʣʝʜʚʘ (ʧʨʠ ʫʚʝʣʠʯʝʥʠʝ x400) ʩʣʫʯʘʡʥʠʷ ʠʟʙʦʨ ʥʘ 

ʟʦʥʘ ʢʦʨʝʩʧʦʥʜʠʨʘʱʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪ ʦʪ 0.012 ʤʤ2 ʦʪ ʚʩʷʢʘ ʦʪ ʪʨʠʪʝ ʩʪʨʫʢʪʫʨʠ 

(ɽʃ, ʝʥʜʦʣʠʛʘʤʝʥʪ, ʣʠʛʘʤʝʥʪʘʨʥʘ ʪʲʢʘʥ). ʇʝʪ ʪʘʢʠʚʘ ʟʦʥʠ ʙʷʭʘ ʘʥʘʣʠʟʠʨʘʥʠ ʚʲʚ 

ʚʩʷʢʘ ʩʪʨʫʢʪʫʨʘ. ʗʜʨʘʪʘ ʙʷʭʘ ʨʲʯʥʦ ʤʘʨʢʠʨʘʥʠ ʩ ʤʠʰʢʘʪʘ. ʉʣʝʜ ʪʦʚʘ ʙʨʦʷʪ ʥʘ 

ʢʣʝʪʢʠʪʝ ʚʲʚ ʚʩʷʢʘ 0.012 ʤʤ2 ʟʦʥʘ ʙʝʰʝ ʠʟʯʠʩʣʝʥ ʘʚʪʦʤʘʪʠʯʥʦ, ʦʧʦʚʘʚʘʡʢʠ ʩʝ ʥʘ 

ʙʨʦʷ ʥʘ ʷʜʨʘʪʘ. ɿʘ ʧʦ-ʷʩʥʦ ʦʪʨʘʟʷʚʘʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʙʨʦʷʪ ʥʘ 

ʢʣʝʪʢʠʪʝ ʙʝ ʠʟʯʠʩʣʝʥ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʩʧʨʷʤʦ ʧʦʚʲʨʭʥʦʩʪ ʦʪ 1 ʤʤ2.  

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʙʷʭʘ ʦʙʦʙʱʝʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʯʨʝʟ Microsoft Excel 

2010. ɿʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʷ ʘʥʘʣʠʟ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥ Statistica software. ʇʨʠ ʦʮʝʥʢʘʪʘ 

ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʜʘʥʥʠ ʩʝ ʠʟʧʦʣʟʚʘ Sign test, ʢʘʪʦ ʥʝʧʘʨʘʤʝʪʨʠʯʥʘ ʘʣʪʝʨʥʘʪʠʚʘ 

ʥʘ t-test ʟʘ ʩʨʝʟʦʚʝ. ʅʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ (ʅ0) ʙʝ ʦʪʭʚʨ̡ʣʝʥʘ, ʘ ʘʣʪʝʨʥʘʪʠʚʥʘʪʘ 

ʭʠʧʦʪʝʟʘ (ʅ1) ʙʝ ʧʨʠʝʪʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʙʝ ʦʪʯʝʪʝʥʘ ʧʨʠ ʩʣʫʯʘʡ 

p<0.05. 

ʇʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʷ ʤʦʜʝʣ ʥʘ ʦʟʜʨʘʚʠʪʝʣʥʠʷ ʧʨʦʮʝʩ ʩʣʝʜ 

ʨʫʧʪʫʨʘ ʥʘ ʄʂɺ ʩʝ ʠʟʧʦʣʟʚʘʭʘ ʜʚʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠ ʪʝʩʪʘ ʟʘ ʩʨʘʚʥʝʥʠʝ ʥʘ 
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ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʥʘ sï (ʙʝʟ ʰʝʚ) ʠ s + (ʩ ʰʝʚ), Kruskal-Wallis H test, ʢʘʢʪʦ ʠ 

Moodôs median test. 

 

IV.6. Tʨʘʩʤʠʩʠʦʥʥʘ ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ 

ʌʠʢʩʘʮʠʷʪʘ ʥʘ ʤʘʪʝʨʠʘʣʘ ʩʝ ʠʟʚʲʨʰʠ ʚ 3% ʨʘʟʪʚʦʨ ʥʘ ʛʣʫʪʘʨʘʣʜʝʭʠʜ ʟʘ 2 

ʯʘʩʘ. ʇʦʩʣʝʜʚʘ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʤʠʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ ʩ 0.1ʄ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ, pH 

7,2 ï 7 ,4, ʮʝʣʷʱʦ ʜʘ ʠʟʤʠʝ ʬʠʢʩʘʪʦʨʘ. ʀʟʚʨ̡ʰʠ ʩʝ ʜʦʧʲʣʥʠʪʝʣʥʦ ʬʠʢʩʠʨʘʥʝ ʚ 

1% ʨʘʟʪʚʦʨ ʥʘ OsO4 ʚʲʚ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ (pH 7,4) ʧʨʠ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 2 

ʯʘʩʘ. ʇʨʦʤʠ ʩʝ ʦʪʥʦʚʦ ʩ 0.1ʄ ʬʦʩʬʘʪʝʥ ʙʫʬʝʨ, ʘ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʤʘʪʝʨʠʘʣʲʪ ʙʝ 

ʜʝʭʠʜʨʘʪʠʨʘʥ ʚʲʚ ʚʲʟʭʦʜʷʱʠ ʨʝʜʠʮʠ ʩ ʝʪʠʣʦʚ ʘʣʢʦʭʦʣ ʩʲʦʪʚ. 50%, 75%, 95% ʠ 

ʘʙʩʦʣʶʪʝʥ ʘʣʢʦʭʦʣ. ʉʣʝʜ ʜʝʭʠʜʨʘʪʘʮʠʷʪʘ ʤʘʪʝʨʠʘʣʲʪ ʙʝ ʧʦʩʪʘʚʝʥ ʟʘ 15 ʤʠʥʫʪʠ ʚ 

ʧʨʦʧʠʣʝʥ ʦʢʩʠʜ, ʧʦʩʣʝ ʚ ʩʤʝʩ ʦʪ ʧʨʦʧʠʣʝʥ ʦʢʩʠʜ ʠ ʩʤʦʣʘ 2:1 ʟʘ 30 ʤʠʥʫʪʠ, ʩʣʝʜ 

ʢʦʝʪʦ ʚ ʪʝʨʤʦʩʪʘʪ ʥʘ 56 ʛʨʘʜʫʩʘ ʟʘ 30 ʤʠʥʫʪʠ. ʉʣʝʜ ʪʦʚʘ ʤʘʪʝʨʠʘʣʲʪ ʙʝ ʦʩʪʘʚʝʥ ʚ 

ʩʤʦʣʘ ʜʦ ʩʣʝʜʚʘʱʘʪʘ ʩʫʪʨʠʥ ʥʘ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʙʝ ʚʢʣʶʯʝʥ 

ʚ Durcupan, ʪʘʢʘ ʯʝ ʣʝʥʪʠʯʢʠʪʝ ʜʘ ʟʘʝʤʘʪ ʚʝʨʪʠʢʘʣʥʦ ʧʦʣʦʞʝʥʠʝ ʚ ʥʘʡ-ʜʦʣʥʘʪʘ 

ʯʘʩʪ ʥʘ ʞʝʣʘʪʠʥʦʚʠʪʝ ʢʘʧʩʫʣʠ ʟʘ 48 ʯʘʩʘ ʚ ʪʝʨʤʦʩʪʘʪ ʥʘ 56 ʛʨʘʜʫʩʘ. 

ʆʪ ʧʦʣʫʯʝʥʠʪʝ ʢʘʧʩʫʣʠ ʩʝ ʠʟʛʦʪʚʠʭʘ ʧʦʣʫʪʲʥʢʠ ʩʨʝʟʦʚʝ, ʢʦʠʪʦ ʩʝ ʦʮʚʝʪʠʭʘ 

ʩ ʤʝʪʠʣʝʥʦʚʦ-ʩʠʥʴʦ ʘʟʫʨ II ʬʫʢʩʠʥʦʚʘ ʙʘʟʠʯʥʘ ʙʦʷ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʥʘ ʩʚʝʪʣʠʥʝʥ 

ʤʠʢʨʦʩʢʦʧ ʙʝ ʦʧʨʝʜʝʣʝʥʘ ʞʝʣʘʥʘʪʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʟʦʥʘ. ʇʦʩʦʯʝʥʠʪʝ ʧʦʣʫʪʲʥʢʠ 

ʩʨʝʟʦʚʝ ʩʝ ʠʟʧʦʣʟʚʘʭʘ ʠ ʟʘ ʨʫʪʠʥʥʦ ʩʚʝʪʣʠʥʥʦʤʠʢʨʦʩʢʦʧʩʢʦ ʠʟʩʣʝʜʚʘʥʝ. ɺ 

ʧʦʩʣʝʜʩʪʚʠʝ ʩʝ ʠʟʚʲʨʰʠ ʦʙʨʷʟʚʘʥʝ ʥʘ ʫʣʪʨʘʪʦʤ ʪʘʢʘ, ʯʝ ʜʘ ʦʩʪʘʥʝ ʩʘʤʦ ʞʝʣʘʥʘʪʘ 

ʟʦʥʘ, ʢʘʪʦ ʠʟʛʦʪʚʝʥʠʪʝ ʫʣʪʨʘʪʲʥʢʠ ʩʨʝʟʦʚʝ (100 nm) ʩʝ ʧʦʩʪʘʚʠʭʘ ʥʘ ʤʨʝʞʠʯʢʠ. 

ʇʨʝʧʘʨʘʪʠʪʝ ʩʝ ʢʦʥʪʨʘʩʪʠʨʘʭʘ ʚ 5% ʘʣʢʦʭʦʣʝʥ ʨʘʟʪʚʦʨ ʥʘ ʫʨʘʥʠʣ ʘʮʝʪʘʪ ʟʘ 30 

ʤʠʥʫʪʠ ʠ ʨʘʟʪʚʦʨ ʥʘ ʥʘʪʨʠʝʚ ʮʠʪʨʘʪ (4,3%) ʠ ʦʣʦʚʝʥ ʥʠʪʨʘʪ (2,6%). 

ʅʘʙʣʶʜʝʥʠʝʪʦ ʥʘ ʦʙʝʢʪʠʪʝ ʙʝ ʠʟʚʲʨʰʝʥʦ ʥʘ ʝʣʝʢʪʨʦʥʥʝʥ ʤʠʢʨʦʩʢʦʧ Hitachi 500. 

 

IV.7 ʆʧʝʨʘʪʠʚʝʥ ʧʨʦʪʦʢʦʣ ʧʨʠ ʫʚʨʝʜʘ ʥʘ ʄʂɺ ʥʘ ʢʦʣʷʥʥʘ ʩʪʘʚʘ ʫ ʧʣʲʭ. 

ɺʨʝʤʝʚʠʪʝ ʧʝʨʠʦʜʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʷ ʤʦʜʝʣ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʙʷʭʘ 

ʩʲʦʪʚʝʪʥʦ 8, 16 ʠ 30 ʜʝʥ ʩʣʝʜ ʫʚʨʝʜʘʪʘ, ʩ ʮʝʣ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʪʦʯʝʥ ʤʦʨʬʦʣʦʛʠʯʝʥ 
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ʘʥʘʣʠʟ ʥʘ ʧʨʦʤʝʥʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʥʥʠʷ ʦʟʜʨʘʚʠʪʝʣʝʥ ʧʨʦʮʝʩ ʥʘ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘ 

ʩʣʝʜ ʧʲʣʥʦʪʦ ʤʫ ʧʨʝʢʲʩʚʘʥʝ (III ʩʪʝʧʝʥ ʫʚʨʝʜʘ). 

ʊʝʟʠ ʧʝʨʠʦʜʠ ʚʢʣʶʯʚʘʪ: ʦʩʪʨʘʪʘ ʨʝʧʘʨʘʪʠʚʥʘ ʬʘʟʘ (ʜʦ 3 ʩʝʜʤʠʮʘ) ʠ 

ʥʘʯʘʣʦʪʦ ʥʘ ʭʨʦʥʠʯʥʠʷ ʨʝʧʘʨʘʪʠʚʝʥ ʧʝʨʠʦʜ (ʩʣʝʜ 3 ʩʝʜʤʠʮʠ) (Encinas-Ull§n ʠ 

Rodr²guez-Merch§n, 2018). 

ɺʲʟʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʄʂɺ ʩʝ ʩʲʩʪʦʠ ʦʪ ʪʨʠ ʬʘʟʠ - ʚʲʟʧʘʣʝʥʠʝ, 

ʧʨʦʣʠʬʝʨʘʮʠʷ ʠ ʨʝʤʦʜʝʣʠʨʘʥʝ. ʆʩʤʠʷʪ ʜʝʥ ʙʝʰʝ ʠʟʙʨʘʥ ʟʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʘ ʬʘʟʘ 

ʥʘ ʚʲʟʧʘʣʝʥʠʝʪʦ ʩ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʠʟʦʙʠʣʥʘ ʛʨʘʥʫʣʘʮʠʦʥʥʘ ʪʲʢʘʥ. 

ʐʝʩʪʥʘʜʝʩʝʪʠʷʪ ʜʝʥ ʧʨʝʜʩʪʘʚʣʷʚʘ ʬʘʟʘʪʘ ʥʘ ʧʨʦʣʠʬʝʨʘʮʠʷ ʩ ʧʦʚʠʰʝʥ ʩʠʥʪʝʟ ʥʘ 

ʢʦʣʘʛʝʥ ʦʪ ʬʠʙʨʦʙʣʘʩʪʠʪʝ. ʊʨʠʜʝʩʝʪʠʷʪ ʜʝʥ ʧʨʝʜʩʪʘʚʣʷʚʘ ʢʨʘʷ ʥʘ ʨʘʥʥʦʪʦ 

ʟʘʟʜʨʘʚʷʚʘʥʝ, ʩ ʧʨʦʣʠʬʝʨʘʮʠʷ ʠ ʧʲʨʚʦʥʘʯʘʣʥʦ ʨʝʤʦʜʝʣʠʨʘʥʝ ʥʘ ʣʠʛʘʤʝʥʪʘ. 

ʏʨʝʟ ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʘ ʘʧʣʠʢʘʮʠʷ ʥʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ Ketamine 45mg/kg ʠ 

Hylazine 5mg/kg ʧʣʲʭʦʚʝʪʝ ʙʷʭʘ ʚʲʚʝʜʝʥʠ ʚ ʘʥʝʩʪʝʟʠʷ. ʃʝʚʠʷʪ ʜʦʣʝʥ ʢʨʘʡʥʠʢ ʥʘ 

ʞʠʚʦʪʥʦʪʦ ʙʝ ʦʙʨʲʩʥʘʪ ʠ ʦʙʨʘʙʦʪʝʥ ʩ Braunol. ʉ ʧʦʤʦʱʪʘ ʥʘ ʩʢʘʣʧʝʣ ʙʝʰʝ 

ʥʘʧʨʘʚʝʥ ʤʘʣʲʢ ʨʘʟʨʝʟ ʥʘ ʢʦʞʘʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘʜ ʄʂɺ ʥʘ ʢʦʣʷʥʥʘʪʘ ʩʪʘʚʘ. 

ʇʦʩʣʝʜʚʘ ʝʢʘʨʪʠʨʘʥʝ ʥʘ ʧʦʜʣʝʞʘʱʘʪʘ ʩʲʝʜʠʥʠʪʝʣʥʘ ʪʲʢʘʥ ʥʘʜ ʛʦʨʝʧʦʩʦʯʝʥʘʪʘ 

ʩʪʘʚʥʘ ʚʨʲʟʢʘ. ʉ̡ ʩ ʩʢʘʣʧʝʣ ʙʝ ʧʨʝʨʷʟʘʥʘ ʩʨʝʜʠʥʥʘʪʘ ʠ ʯʘʩʪ, ʢʘʪʦ ʜʚʘʪʘ ʧʨʝʨʷʟʘʥʠ 

ʢʨʘʷ ʥʘ ʚʨʲʟʢʘʪʘ ʙʷʭʘ ʤʘʨʢʠʨʘʥʠ ʩ ʢʦʥʝʮ 9/0 ɽʪʭʠʣʦʥ. ʇʨʠ ʤʦʜʝʣʘ ʥʘ 

ʭʠʨʫʨʛʠʯʥʦ ʣʝʯʝʥʠʝ ʜʚʘʪʘ ʢʨʘʷ ʥʘ ʚʨʲʟʢʘʪʘ ʙʷʭʘ ʤʘʢʩʠʤʘʣʥʦ ʨʝʧʦʥʠʨʘʥʠ ʩ 

ʧʦʩʣʝʜʚʘʱ ʰʝʚ ʥʘ ʚʨʲʟʢʘʪʘ ʩ ʢʦʥʝʮ 5/0 ɽʪʭʠʣʦʥ. ʉʣʝʜ ʫʚʨʝʜʘʪʘ /ʰʝʚʘ ʥʘ 

ʚʨʲʟʢʘʪʘ/ ʢʦʞʘʪʘ ʙʝ ʚʲʟʩʪʘʥʦʚʝʥʘ ʩ ʥʝʧʨʝʢʲʩʥʘʪ ʰʝʚ. ʇʦʩʣʝʜʥʠʷʪ ʙʝ 

ʜʝʟʠʥʬʝʢʮʠʨʘʥ ʩ Braunol. ɾʠʚʦʪʥʠʪʝ, ʧʨʝʪʲʨʧʝʣʠ ʦʧʝʨʘʪʠʚʥʘ ʠʥʪʝʨʚʝʥʮʠʷ ʙʷʭʘ 

ʦʩʪʘʚʝʥʠ ʥʘ ʩʚʦʙʦʜʝʥ ʨʝʞʠʤ ʥʘ ʜʚʠʞʝʥʠʝ. 

ʇʨʠ ʚʟʝʤʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʚʝʪʣʠʥʥʘ ʠ ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʦʧʠʷ 

ʞʠʚʦʪʥʠʪʝ ʧʲʨʚʦʥʘʯʘʣʥʦ ʩʝ ʥʘʨʢʦʪʠʟʠʨʘʭʘ ʩ ʝʪʝʨ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʫʤʲʨʪʚʷʚʘʭʘ 

ʯʨʝʟ ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʦ ʠʥʞʝʢʪʠʨʘʥ Phenobarbital. ʉʣʝʜ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʩʤʲʨʪʪʘ 

ʩʝ ʠʥʞʝʢʪʠʨʘʰʝ 10% ʬʦʨʤʘʣʠʥ ʠʣʠ 3% ʨʘʟʪʚʦʨ ʥʘ ʛʣʫʪʘʨʘʣʜʝʭʠʜ ʦʢʦʣʦ 

ʚʨʲʟʢʘʪʘ, ʩ ʧʦʩʣʝʜʚʘʱʦ ʚʥʠʤʘʪʝʣʥʦ ʦʪʧʨʝʧʘʨʠʨʘʥʝ ʥʘ ʄʂɺ ʥʘ ʢʦʣʷʥʥʘʪʘ ʩʪʘʚʘ. 
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V. ʉʆɹʉʊɺɽʅʀ ʈɽɿʋʃʊɸʊʀ 

V. ʅʦʨʤʘʣʥʘ ʤʦʨʬʦʣʦʛʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ɽʃ ʧʨʠ ʧʣʲʭ ʠ ʯʦʚʝʢ 

V.1. ʉʚʝʪʣʠʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʦ, ʝʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʦ ʠ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʦ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʨʠ ʧʣʲʭ. 

V.1.1.1 ʉʚʝʪʣʠʥʥʦ ʤʠʢʨʦʩʢʦʧʩʢʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʨʠ ʧʣʲʭ 

 

ʅʦʨʤʘʣʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʨʠ ʧʣʲʭ ʙʝ ʜʦʩʪʘ ʨʘʟʣʠʯʥʘ 

ʦʪ ʤʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʩʫʙʩʪʘʥʮʠʷ (ʌʠʛʫʨʘ V.1 A, ɹ). ɿʘ ʨʘʟʣʠʢʘ ʦʪ 

ʣʠʛʘʤʝʥʪʘ, ʢʲʜʝʪʦ ʢʦʣʘʛʝʥʥʠʪʝ ʚʣʘʢʥʘ ʩʘ ʧʦʜʨʝʜʝʥʠ ʚʲʚ ʚʠʩʦʢʦ ʦʨʛʘʥʠʟʠʨʘʥʠ 

ʢʦʤʧʘʢʪʥʠ ʩʠʩʪʝʤʠ ʧʦ ʥʝʛʦʚʘʪʘ ʜʲʣʞʠʥʘ, ʧʨʠ ɽʃ ʪʝ ʩʘ ʦʨʠʝʥʪʠʨʘʥʠ ʚ ʨʘʟʣʠʯʥʠ 

ʧʦʩʦʢʠ. ʊʝʟʠ ʚʣʘʢʥʘ ʟʘʝʜʥʦ ʩ ʨʘʟʧʦʣʦʞʝʥʠʪʝ ʤʝʞʜʫ ʪʷʭ ʬʠʙʨʦʙʣʘʩʪʠ ʦʬʦʨʤʷʪ 

ʜʦʙʨʝ ʦʙʦʩʦʙʝʥ ʩʣʦʡ, ʢʦʡʪʦ ʧʦʢʨʠʚʘ ʩʪʘʚʥʘʪʘ ʚʨʲʟʢʘ. ʌʠʙʨʦʙʣʘʩʪʠʪʝ ʚ ɽʃ ʥʘ 

ʄʂɺ ʠ ʇʂɺ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʢʘʢʪʦ ʧʦ ʜʲʣʞʠʥʘʪʘ ʤʫ, ʪʘʢʘ ʠ ʚ ʨʘʟʣʠʯʥʠ ʧʦʩʦʢʠ, 

ʙʝʟ ʷʩʥʦ ʨʘʟʣʠʯʘʚʘʱʘ ʩʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪ ʥʘ ʪʷʭʥʘʪʘ ʦʨʠʝʥʪʘʮʠʷ. ɺʲʪʨʝʰʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ɽʃ ʥʘ ʄʂɺ ʙʝ ʙʣʠʟʢʦ ʨʘʟʧʦʣʦʞʝʥʘ ʠ ʩʚʲʨʟʘʥʘ ʩ ʤʝʜʠʘʣʥʠʷ 

ʤʝʥʠʩʢʫʩ. ʄʦʨʬʦʣʦʛʠʷʪʘ ʥʘ ɽʃ ʙʝ ʜʦʩʪʘ ʧʦʜʦʙʥʘ ʥʘ ʪʘʟʠ ʥʘ ʩʠʥʦʚʠʫʤʘ. 

ʌʠʙʨʦʙʣʘʩʪʠʪʝ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʨʠʪʝʞʘʚʘʪ ʮʝʥʪʨʘʣʥʦ ʨʘʟʧʦʣʦʞʝʥʦ ʠʣʠ 

ʜʦʧʨʷʥʦ ʜʦ ʩʪʝʥʘʪʘ ʥʘ ʢʣʝʪʢʘʪʘ ʙʘʟʦʬʠʣʥʦ ʷʜʨʦ ʠ ʩʚʝʪʣʘ ʮʠʪʦʧʣʘʟʤʘ. ʊʨʷʙʚʘ ʜʘ 

ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʙʨʦʷʪ ʥʘ ʬʠʙʨʦʙʣʘʩʪʠʪʝ ʚ ɽʃ ʥʘ ʄʂɺ ʙʝ ʦʪʯʝʪʣʠʚʦ ʧʦ-ʚʠʩʦʢ ʦʪ 

ʪʦʟʠ ʥʘ ɽʃ ʥʘ ʇʂɺ. ʄʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʬʠʙʨʦʙʣʘʩʪʠ ʩʝ ʥʘʙʣʶʜʘʚʘʭʘ ʠ 

ʩʠʥʪʝʟʠʨʘʥʠʪʝ ʦʪ ʪʷʭ ʢʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ, ʠʟʧʲʣʚʘʱʠ ʤʝʞʜʫʢʣʝʪʲʯʥʠʷ ʤʘʪʨʠʢʩ. ɺ 

ʧʨʦʩʪʨʘʥʩʪʚʘʪʘ ʤʝʞʜʫ ʪʷʭ ʩʝ ʦʪʢʨʠʚʘʭʘ ʥʝʨʚʥʠ ʩʪʚʦʣʦʚʝ ʠ ʜʦʙʨʝ ʦʙʦʩʦʙʝʥʠ 

ʘʨʪʝʨʠʘʣʥʠ ʠ ʚʝʥʦʟʥʠ ʩʲʜʦʚʝ, ʯʠʠʪʦ ʣʫʤʝʥʠ ʙʷʭʘ ʠʟʧʲʣʥʝʥʠ ʩ ʢʨʲʚʥʠ ʢʣʝʪʢʠ. ɺ 

ʥʝʨʚʥʠʪʝ ʩʪʚʦʣʦʚʝ ʤʥʦʛʦ ʜʦʙʨʝ ʩʝ ʨʘʟʣʠʯʘʚʘʭʘ ʤʠʝʣʠʥʦʚʠ ʠ ʘʤʠʝʣʠʥʦʚʠ ʚʣʘʢʥʘ, 

ʦʙʚʠʪʠ ʦʪ ʚʲʥʰʥʘ ʦʙʚʠʚʢʘ (ʥʘʨ. ʝʧʠʥʝʚʨʠʫʤ), ʠʟʧʲʣʚʘʱ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʤʝʞʜʫ 

ʩʥʦʧʦʚʝʪʝ ʥʝʨʚʥʠ ʚʣʘʢʥʘ. ɺʩʝʢʠ ʩʥʦʧ ʙʝ ʦʙʚʠʪ ʩʲʱʦ ʦʪ ʦʙʚʠʚʢʘ (ʥʘʨ. 

ʧʝʨʠʥʝʚʨʠʫʤ). ʅʘʨʝʜ ʩ ʬʠʙʨʦʙʣʘʩʪʠʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘʭʘ ʠ ʬʠʙʨʦʮʠʪʠ, ʢʘʢʪʦ ʠ 

ʝʜʠʥʠʯʥʠ ʠʣʠ ʛʨʫʧʠ ʢʣʝʪʢʠ ʥʘ ʙʷʣʘ ʤʘʩʪʥʘ ʪʲʢʘʥ ï ʘʜʠʧʦʮʠʪʠ (ʣʠʧʦʮʠʪʠ). ʊʝ 

ʠʤʘʭʘ ʩʬʝʨʠʯʥʘ ʬʦʨʤʘ ʠ ʙʷʭʘ ʨʘʟʧʦʣʦʞʝʥʠ ʧʦʝʜʠʥʠʯʥʦ ʠʣʠ ʛʨʫʧʠʨʘʥʠ ʥʘ 

ʛʨʦʟʜʦʚʝ.  
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ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʩʝ ʧʨʦʜʲʣʞʘʚʘʰʝ ʚ ʩʣʦʡ ʥʘʨ. ʝʥʜʦʣʠʛʘʤʝʥʪ, ʢʦʡʪʦ 

ʦʙʚʠʚʘʰʝ ʦʪʜʝʣʥʠʪʝ ʩʥʦʧʦʚʝ ʥʘ ʣʠʛʘʤʝʥʪʘ. 

 

ʌʠʛʫʨʘ V.1. ʅʦʨʤʘʣʥʘ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ʚʲʥʰʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ɽʃ ʥʘ ʄʂɺ 

ʥʘ ʧʣʲʭ. ɸ) ʉʚʝʪʣʠʥʥʦ-ʤʠʨʦʩʢʦʧʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɽʃ ʧʨʝʜʩʪʘʚʝʥ ʦʪ 

ʬʠʙʨʦʙʣʘʩʪʠ, ʬʠʙʨʦʮʠʪʠ, ʘʜʠʧʦʮʠʪʠ (ʟʚʝʟʜʠʯʢʘ), ʟʘʦʙʠʢʦʣʝʥʠ ʦʪ 

ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ ʠ ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ (ʩʪʨʝʣʢʠ). ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 

100 Õm. ɹ) ɽʃ ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʬʠʙʨʦʙʣʘʩʪʠ, ʬʠʙʨʦʮʠʪʠ, ʢʦʣʘʛʝʥʦʚʠ 

ʚʣʘʢʥʘ, ʥʝʨʚʥʠ ʚʣʘʢʥʘ (ʩʪʨʝʣʢʘ) ʠ ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ (ʛʣʘʚʠ ʥʘ 

ʩʪʨʝʣʢʠ). ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 50 Õm. 

 

 

ʌʠʛʫʨʘ V.2. ʅʦʨʤʘʣʥʘ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ɽʃ ʥʘ ʇʂɺ. ʉʚʝʪʣʠʥʥʦ-ʤʠʨʦʩʢʦʧʩʢʦ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɽʃ ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʬʠʙʨʦʙʣʘʩʪʠ, ʬʠʙʨʦʮʠʪʠ, ʘʜʠʧʦʮʠʪʠ, 

ʟʘʦʙʠʢʦʣʝʥʠ ʦʪ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ ʠ ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ (ʩʪʨʝʣʢʠ). ʃ, 

ʣʠʛʘʤʝʥʪʘʨʥʘ ʪʲʢʘʥ. ɹ) ɽʃ ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʬʠʙʨʦʙʣʘʩʪʠ, ʬʠʙʨʦʮʠʪʠ, 

ʘʜʠʧʦʮʠʪʠ (ʟʚʝʟʜʠʯʢʘ), ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ ʠ ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ 

(ʩʪʨʝʣʢʠ). ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 50 Õm. 

 

 

V.1.1.2 ɽʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʨʠ ʧʣʲʭ 

 

ʋʣʪʨʘʩʪʨʫʢʪʫʨʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʦʢʘʟʚʘʰʝ ʜʦʙʨʝ ʦʬʦʨʤʝʥʠ 

ʝʜʠʥʠʯʥʠ ʠʣʠ ʛʨʫʧʠ ʦʪ ʬʠʙʨʦʙʣʘʩʪʠ ʩ ʛʦʣʷʤʦ ʷʜʨʦ, ʩ ʝʜʥʦ ʷʜʲʨʮʝ ʠ ʜʠʬʫʟʥʦ 

ʧʨʲʩʥʘʪ ʭʨʦʤʘʪʠʥ. ʎʠʪʦʧʣʘʟʤʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʩʲʜʲʨʞʘʰʝ ʤʘʣʢʦ ʢʦʣʠʯʝʩʪʚʦ 
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ʩʚʦʙʦʜʥʠ ʨʠʙʦʟʦʤʠ. ʅʘʙʣʶʜʘʚʘʭʘ ʩʝ ʠ ʦʪʥʦʩʠʪʝʣʥʦ ʤʘʣʢʦ ʢʨʲʛʣʠ ʤʠʪʦʭʦʥʜʨʠʠ, 

ʧʦ ʚʲʪʨʝʰʥʘʪʘ ʤʝʤʙʨʘʥʘ ʥʘ ʢʦʠʪʦ ʩʝ ʦʙʨʘʟʫʚʘʭʘ ʤʠʪʦʭʦʥʜʨʠʘʣʥʠ ʢʨʠʩʪʠ. 

ɻʨʘʥʫʣʠʨʘʥʠʷʪ ʝʥʜʦʧʣʘʟʤʝʥ ʨʝʪʠʢʫʣʫʤ ʙʝ ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʝʜʠʥʠʯʥʠ ʠʣʠ ʜʚʦʡʥʠ 

ʣʘʤʝʣʠ ʧʦʢʨʠʪʠ ʩ ʨʠʙʦʟʦʤʠ. ʅʘʙʣʶʜʘʚʘʰʝ ʩʝ ʠ ʥʝʜʦʙʨʝ ʦʬʦʨʤʝʥ ʘʧʘʨʘʪ ʥʘ 

ɻʦʣʜʞʠ ʢʘʪʦ ʦʪʜʝʣʥʠ ʜʚʦʡʥʠ ʛʣʘʜʢʠ ʤʝʤʙʨʘʥʠ, ʚʝʟʠʢʫʣʠ ʠʣʠ ʚʘʢʫʦʣʠ. 

ʌʠʙʨʦʙʣʘʩʪʠʪʝ ʙʷʭʘ ʦʨʠʝʥʪʠʨʘʥʠ ʚ ʨʘʟʣʠʯʥʠ ʧʦʩʦʢʠ. (ʌʠʛʫʨʘ V.3 ɸ-ɻ; ʌʠʛʫʨʘ 

V.4 ɸ) 

ɺ ʤʝʞʜʫʢʣʝʪʲʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʝ ʦʪʢʨʠʚʘʭʘ ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ ʩ 

ʤʥʦʞʝʩʪʚʦ ʧʝʨʠʮʠʪʠ, ʦʙʭʚʘʱʘʱʠ ʩʲʜʘ, ʤʫʣʪʠʚʝʟʠʢʫʣʘʨʥʠ ʪʝʣʮʘ, ʝʜʠʥʠʯʥʠ ʠʣʠ 

ʩʥʦʧʦʚʝ ʢʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ, ʢʘʢʪʦ ʠ ʥʝʨʚʥʠ ʩʪʨʫʢʪʫʨʠ. (ʌʠʛʫʨʘ V.3 ɼ, ɽ; ʌʠʛʫʨʘ 

V.4 ɺ, ɻ) ʈʷʜʢʦ ʩʲʱʦ ʩʝ ʦʪʢʨʠʚʘʭʘ ʤʘʩʪʦʮʠʪʠ ʩ ʥʝʧʨʘʚʠʣʥʘ ʦʚʘʣʥʘ ʬʦʨʤʘ. ʊʝ 

ʧʨʠʪʝʞʘʚʘʭʘ ʮʝʥʪʨʘʣʥʦ ʨʘʟʧʦʣʦʞʝʥʦ ʩʬʝʨʠʯʥʦ ʷʜʨʦ ʩ ʧʝʨʠʬʝʨʥʦ ʨʘʟʧʦʣʦʞʝʥ 

ʭʝʪʝʨʦʭʨʦʤʘʪʠʥ. ʎʠʪʦʧʣʘʟʤʘʪʘ ʠʤ ʩʲʜʲʨʞʘʰʝ ʩʧʝʮʠʬʠʯʥʠ ʢʨʲʛʣʠ ʠʣʠ ʦʚʘʣʥʠ 

ʛʨʘʥʫʣʠ, ʦʙʚʠʪʠ ʩ ʤʝʤʙʨʘʥʘ ʠ ʨʘʟʜʝʣʝʥʠ ʝʜʥʘ ʦʪ ʜʨʫʛʘ ʩ ʮʠʪʦʧʣʘʟʤʝʥʠ ʧʨʝʛʨʘʜʠ. 

ʉʲʨʮʝʚʠʥʘʪʘ ʥʘ ʚʩʷʢʘ ʛʨʘʥʫʣʘ ʙʝʰʝ ʭʦʤʦʛʝʥʥʘ ʠ ʝʣʝʢʪʨʦʥʥʦ ʧʣʲʪʥʘ. 

ʄʘʩʪʦʮʠʪʠʪʝ ʧʨʠʪʝʞʘʚʘʭʘ ʠ ʢʲʩʠ ʮʠʪʦʧʣʘʟʤʝʥʠ ʠʟʨʘʩʪʲʮʠ. ɺ ʤʝʞʜʫʢʣʝʪʲʯʥʦʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʝ ʦʪʢʨʠʚʘʭʘ ʭʘʦʪʠʯʥʦ ʦʨʠʝʥʪʠʨʘʥʠ ʢʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ, ʨʷʜʢʦ 

ʛʨʫʧʠʨʘʥʠ ʚ ʩʥʦʧʦʚʝ. (ʌʠʛʫʨʘ V.4 ɹ) ʏʝʩʪʦʪʘʪʘ ʠʤ ʧʨʠ ʄʂɺ ʙʝ ʦʪʯʝʪʣʠʚʦ ʧʦ-

ʚʠʩʦʢʘ ʦʪ ʪʘʟʠ ʧʨʠ ʇʂɺ. 

ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʨʦʜʲʣʞʘʚʘʰʝ ʚ ʩʣʦʡ ʥʘʨ. ʝʥʜʦʣʠʛʘʤʝʥʪ, ʢʦʡʪʦ 

ʦʙʚʠʚʘʰʝ ʦʪʜʝʣʥʠʪʝ ʩʥʦʧʦʚʝ ʥʘ ʣʠʛʘʤʝʥʪʘ. ɺ ʣʠʛʘʤʝʥʪʘ ʬʠʙʨʦʙʣʘʩʪʠʪʝ ʠʤʘʭʘ 

ʟʚʝʟʜʦʚʠʜʥʘ ʬʦʨʤʘ, ʨʘʟʧʦʣʦʞʝʥʠ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʢʦʣʘʛʝʥʥʠ ʩʥʦʧʦʚʝ, ʢʘʪʦ 

ʦʬʦʨʤʷʭʘ ʤʨʝʞʦʚʠʜʥʠ ʩʪʨʫʢʪʫʨʠ. ʌʠʙʨʦʙʣʘʩʪʠʪʝ ʧʨʠʪʝʞʘʚʘʭʘ ʛʦʣʷʤʦ ʷʜʨʦ, 

ʜʦʙʨʝ ʦʬʦʨʤʝʥ ʛʨʘʥʫʣʠʨʘʥ ʝʥʜʦʧʣʘʟʤʝʥ ʨʝʪʠʢʫʣʫʤ, ʩʣʘʙʦ ʨʘʟʚʠʪ ʘʧʘʨʘʪ ʥʘ 

ɻʦʣʜʞʠ, ʨʠʙʦʟʦʤʠ, ʧʦʣʠʟʦʤʠ ʠ ʛʦʣʝʤʠ ʮʠʪʦʧʣʘʟʤʝʥʠ ʠʟʨʘʩʪʲʮʠ, ʢʦʠʪʦ ʦʙʚʠʚʘʭʘ 

ʦʪʜʝʣʥʠʪʝ ʩʥʦʧʦʚʝ ʢʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ ʥʘ ʣʠʛʘʤʝʥʪʘ. 
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ʌʠʛʫʨʘ V.3. ʅʦʨʤʘʣʥʘ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ʚʲʥʰʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ɽʃ ʥʘ ʄʂɺ 

ʫ ʧʣʲʭ. ɸ) ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʬʠʙʨʦʙʣʘʩʪʠ ʩ ʛʦʣʷʤʦ ʷʜʨʦ, ʜʦʙʨʝ 

ʧʨʝʜʩʪʘʚʝʥ ʛʨʘʥʫʣʠʨʘʥ ʝʥʜʦʧʣʘʟʤʝʥ ʨʝʪʠʢʫʣʫʤ (ʩʪʨʝʣʢʘ) ʠ ʢʦʣʘʛʝʥʦʚʠ 

ʚʣʘʢʥʘ; ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ ï 1.5 Õm; ɹ) ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʬʠʙʨʦʙʣʘʩʪ ʩ 

ʛʦʣʷʤʦ ʷʜʨʦ ʠ ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥ ʛʨʘʥʫʣʠʨʘʥ ʝʥʜʦʧʣʘʟʤʝʥ ʨʝʪʠʢʫʣʫʤ 

(ʩʪʨʝʣʢʘ). ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 2.3 Õm; ɺ) ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʬʠʙʨʦʙʣʘʩʪ 

ʚ ʤʝʞʜʫʢʣʝʪʲʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʛʦʣʷʤʦ ʷʜʨʦ, ʩʠʣʥʦ ʨʘʟʚʠʪ 

ʛʨʘʥʫʣʠʨʘʥ ʝʥʜʦʧʣʘʟʤʝʥ ʨʝʪʠʢʫʣʫʤ (ʩʪʨʝʣʢʠ), ʩʬʝʨʠʯʥʠ ʤʠʪʦʭʦʥʜʨʠʠ 

(ʙ̫ʣʘ ʩʪʨʝʣʢʘ) ʠ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ; ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 1,1 Õm; ɻ) 

ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʬʠʙʨʦʙʣʘʩʪʠ ʚ ʤʝʞʜʫʢʣʘʪʲʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ 

ʛʦʣʷʤʦ ʷʜʨʦ, ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥ ʛʨʘʥʫʣʠʨʘʥ ʝʥʜʦʧʣʘʟʤʝʥ ʨʝʪʠʢʫʣʫʤ 

(ʩʪʨʝʣʢʘ) ʠ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ; ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 2.3 Õm; ɼ) 

ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʤʠʝʣʠʥʠʟʠʨʘʥʠ (ʄ) ʠ ʘʤʠʝʣʠʥʠʟʠʨʘʥʠ ʚʣʘʢʥʘ (ɸ) ʚ 

ɽʃ; ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 1,1 Õm. ɽ) ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʬʠʙʨʦʙʣʘʩʪ ʩ 

ʪʨʠʘʥʛʫʣʘʨʥʘ ʬʦʪʤʘ ʠ ʬʠʙʨʦʮʠʪʠ ʩ ʚʨʝʪʝʥʦʚʠʜʥʘ ʬʦʨʤʘ, ʢʘʢʪʦ ʠ 

ʧʝʨʠʮʠʪʠ ʦʢʦʣʦ ʢʨʲʚʚʦʥʦʩʝʥ ʩʲʜ. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 1,5 Õm. 
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ʌʠʛʫʨʘ V.4. ʅʦʨʤʘʣʥʘ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ʚʲʥʰʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ɽʃ ʥʘ 

ʇʂɺ ʫ ʧʣʭ̡. ɸ) ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʬʠʙʨʦʙʣʘʩʪ ʩ ʛʦʣʷʤʦ ʷʜʨʦ, ʩʣʘʙʦ 

ʧʨʝʜʩʪʘʚʝʥ ʛʨʘʥʫʣʠʨʘʥ ʝʥʜʦʧʣʘʟʤʝʥ ʨʝʪʠʢʫʣʫʤ ʠ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ; 

ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ ï 1.5 Õm; ɹ) ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʤʝʞʜʫʢʣʝʪʲʯʥʦ ʚʝʱʝʩʪʚʦ ʩ 

ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 2.3 Õm; ɺ) ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ 

ʢʨʲʚʚʦʥʦʩʝʥ ʩʲʜ ʠ ʧʝʨʠʮʠʪʠ (ʛʣʘʚʘ ʥʘ ʩʪʨʝʣʢʘ). ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 1,5 Õm; ɻ) 

ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʤʠʝʣʠʥʠʟʠʨʘʥʠ (ʄ) ʠ ʘʤʠʝʣʠʥʠʟʠʨʘʥʠ ʚʣʘʢʥʘ (ɸ) ʚ ɽʃ; 

ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 1,1 Õm. 

 

ʉʭʦʜʥʘ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ɽʃ, ʢʘʢʪʦ ʥʘ ʩʚʝʪʣʠʥʥʦʤʠʢʨʦʩʢʦʧʩʢʦ, ʪʘʢʘ ʠ ʥʘ 

ʫʣʪʨʘʩʪʨʫʢʪʫʨʥʦ ʥʠʚʦ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʠ ʧʨʠ ɽʃ ʥʘ ʣʘʪʝʨʘʣʥʘʪʘ ʢʦʣʘʪʝʨʘʣʥʘ 

ʚʨʲʟʢʘ ʚʨʲʟʢʘ ʥʘ ʢʦʣʷʥʥʘʪʘ ʩʪʘʚʘ. 

 

V.1.1.3 ɽʢʩʧʨʝʩʠʷ ʥʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʠ V ʠ ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III  ʚ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʫ 

ʧʣʲʭ 

ʇʨʠ ʄʂɺ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʙʝ ʪʚʲʨʜʝ 

ʦʪʯʝʪʣʠʚʘ ʚ ɽʃ ʠ ʦʩʦʙʝʥʦ ʩʠʣʥʦ ʠʟʨʘʟʝʥʘ ʚʲʚ ʚʩʠʯʢʠ ʩʣʦʝʚʝ ʥʘ ʩʪʝʥʠʪʝ ʥʘ 

ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ (ʌʠʛʫʨʘ V.5 A, ɹ). ɺ ɽʃ ʥʘ ʇʂɺ ʩʝ ʦʪʯʝʪʝ ʝʢʩʧʨʝʩʠʷ ʥʘ 

ʢʦʣʘʛʝʥ ʪʠʧ I ʚ ʘʜʚʝʥʪʠʮʠ̫ʪʘ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ (ʌʠʛʫʨʘ V.7 A, ɹ). ɺ ʜʚʘʪʘ 

ʣʠʛʘʤʝʥʪʘ ʦʮʚʝʪʷʚʘʥʝʪʦ ʠʟʛʣʝʞʜʘhʝ ʫʤʝʨʝʥʦ ʠʥʪʝʥʟʠʚʥʦ ʧʦ ʮʷʣʘʪʘ ʠʤ ʧʣʦʱ 
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(ʌʠʛʫʨʠ V.6 A ʠ V.8 ɸ). ɺ ʩʪʝʥʠʪʝ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ, ʚ ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ 

ʘʜʠʧʦʮʠʪʠʪʝ ʠ ʚ ʧʝʨʠʬʝʨʥʠʷ ʩʣʦʡ ʥʘ ɽʃ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪ ʟʘ 

ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III (ʌʠʛʫʨʘ V.5 ɺ, ɻ ʠ ʌʠʛʫʨʘ V.7 ɺ, ɻ). ɽʢʩʧʨʝʩʠʷʪʘ ʥʘ ʪʦʟʠ 

ʢʦʣʘʛʝʥ ʚ ʣʠʛʘʤʝʥʪʘ ʧʨʠ ʄʂɺ ʠ ʇʂɺ ʠ ʙʝ ʩʣʘʙʘ ʜʦ ʣʠʧʩʚʘɦ ʘ (ʌʠʛʫʨʠ V.6 ɹ ʠ 

V.8 ɹ). ʀʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ V ʩʝ ʦʪʯʝʪʝ ʥʘʡ-ʚʝʯʝ ʚ 

ʘʜʚʝʥʪʠʮʠ̫ʪʘ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ, ʚ ʧʦʚʲʨʭʥʦʩʪʥʠʷ ʩʣʦʡ ʥʘ Eʃ ʠ ʧʨʠ ʜʚʘʪʘ 

ʣʠʛʘʤʝʥʪʘ (ʌʠʛʫʨʘ V.5 ɼ, ɽ ʠ ʌʠʛʫʨʘ V.7 ɼ, ɽ). ɽʢʩʧʨʝʩʠʷʪʘ ʤʫ ʚ ʣʠʛʘʤʝʥʪʘ ʧʨʠ 

ʄʂɺ ʠ ʇʂɺ ʙʝ ʩʣʘʙʘ ʜʦ ʣʠʧʩʚʘʱʘ (ʌʠʛʫʨʠ V.6 ɺ ʠ V.8 ɺ). 

 

 
ʌʠʛʫʨʘ V.5. ʀʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘ ʨʝʘʢʮʠʷ (ʀʍʈ) ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I, III ʠ V ʚ 

ʝʧʠʣʠʛʘʤʝʥʪʘ ʥʘ ʄʂɺ ʥʘ ʧʣʲʭ. A, ɹ) ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I; ɺ, ɻ ï 

ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ III; ɼ, ɽ ï ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ V. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ 

- 50 Õm. 
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ʌʠʛʫʨʘ V.6. ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I, III ʠ V ʚ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʯʘʩʪ ʥʘ 

ʄʂɺ ʥʘ ʧʣʲʭ. ɸ) ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I; ɹ) ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ III; 

ɺ) ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ V. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 50 Õm. 

 

 

ʌʠʛʫʨʘ V.7. ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I, III ʠ V ʚ ʝʧʠʣʠʛʘʤʝʥʪʘ ʥʘ ʇʂɺ ʥʘ ʧʣʲʭ. 

A, ɹ) ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I; ɺ, ɻ ï ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ III; ɼ, ɽ ï ʀʍʈ 

ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ V. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 50 Õm. 
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ʌʠʛʫʨʘ V.8. ʀʍʈ ʚ ɽʃ ʥʘ ʇʂɺ ʥʘ ʧʣʲʭ. A, ɹ) ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I; ɺ, ɻ 

ï ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ III; ɼ, ɽ ï ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ V. ʈʘʟʤʝʨʥʘ 

ʣʠʥʠʷ - 50 Õm. 

 

ʆʪ ʠʟʚʲʨʰʝʥʠʷ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥ ʘʥʘʣʠʟ ʩ IHC Profiler ʙʝ ʦʧʨʝʜʝʣʝʥʘ 

ʨʘʟʣʠʢʘʪʘ ʚ ʠʥʪʝʥʟʠʚʥʦʩʪʪʘ ʥʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʤʝʞʜʫ Eʃ ʠ 

ʣʠʛʘʤʝʥʪʘ ʥʘ ʄʂɺ ʠ ʇʂɺ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʦʢʘʟʘʥʠ ʚ ʊʘʙʣʠʮʘ 1. 

 

ʊʠʧʦʚʝ 

ʢʦʣʘʛʝʥ 

ʄʂɺ ʇʂɺ 

ɽʃ ʃ ɽʃ ʃ 

ʂʦʣʘʛʝʥ ʪʠʧ I 

ʉʠʣʥʦ ʧʦʟʠʪʠʚʥʘ 

(3+) 

(6%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(58%) 

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+) (19%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(17%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(22%)  

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+) (42%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(36%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(25%) 

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+) (56%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(19%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(27%) 

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+) (39%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(34%) 

ʇʨʦʢʦʣʘʛʝʥ 

ʪʠʧ III 

ʉʠʣʥʦ ʧʦʟʠʪʠʚʥʘ 

(3+) 

(56% ) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(22%) 

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+) (13%) 

ʅʝʛʘʪʠʚʥʘ (0)  

(9%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(3%) 

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+) (50%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(47%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(49%) 

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+) (30%) 

ʅʝʛʘʪʠʚʥʘ (0)  

(21%) 

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+) 

(31%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(69%) 

ʂʦʣʘʛʝʥ ʪʠʧ V 

ʉʠʣʥʦ ʧʦʟʠʪʠʚʥʘ 

(3+) (39%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(35%) 

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+) (20%) 

ʅʝʛʘʪʠʚʥʘ (0)  

(6%) 

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+) (12%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(88%) 

ʇʦʟʠʪʠʚʥʘ (1+) 

(44%) 

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+)  

(31% ) 

ʅʝʛʘʪʠʚʥʘ (0) 

(25%) 

ʉʣʘʙʦ ʧʦʟʠʪʠʚʥʘ 

(1+) (17%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(83%) 

 

ʊʘʙʣʠʮʘ 1. ʇʨʝʜʩʪʘʚʷ ʠʥʪʝʥʟʠʪʝʪʲʪ ʥʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʥʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʠ V ʠ 

ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III ʠʟʯʠʩʣʝʥ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʦ ʠʟʧʦʣʟʚʘʡʢʠ IHC Profiler. 
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ʋʩʪʘʥʦʚʠʭʘ ʩʝ ʨʘʟʣʠʢʠ ʚ ɽʃ ʧʨʠ ʄʂɺ ʠ ʇʂɺ, ʢʘʢʪʦ ʠ ʚʘʨʠʘʮʠʠ ʚ 

ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʤʦʣʝʢʫʣʠ. 

ɽʢʩʧʨʝʩʠʷʪʘ ʥʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʝ ʦʩʥʦʚʥʦ ʧʦʟʠʪʠʚʥʘ (2+) ʚ ɽʃ ʥʘ ʄʂɺ ʠ 

ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʘ (1+) ʚ ɽʃ ʥʘ ʇʂɺ. ɺ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʠ ʥʘ ʜʚʘʪʘ ʣʠʛʘʤʝʥʪʘ 

ʝʢʩʧʨʝʩʠʷʪʘ ʙʝ ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʘ ʜʦ ʣʠʧʩʚʘʱʘ. ɽʢʩʧʨʝʩʠʷʪʘ ʥʘ ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III 

ʙʝʰʝ ʩʠʣʥʦ ʧʦʟʠʪʠʚʥʘ (3+) ʚ ɽʃ ʥʘ ʄʂɺ ʠ ʧʦʟʠʪʠʚʥʘ (2+) ʚ ɽʃ ʥʘ ʇʂɺ. ɺ 

ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʠ ʥʘ ʜʚʘʪʘ ʣʠʛʘʤʝʥʪʘ ʝʢʩʧʨʝʩʠʷʪʘ ʙʝ ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʘ ʜʦ 

ʣʠʧʩʚʘʱʘ. ɽʢʩʧʨʝʩʠʷʪʘ ʥʘ ʢʦʣʘʛʝʥ ʪʠʧ V ʙʝ ʩʠʣʥʦ (3+) ʜʦ ʧʦʟʠʪʠʚʥʘ (2+) ʚ ɽʃ ʥʘ 

ʄʂɺ ʠ ʧʦʟʠʪʠʚʥʘ (2+) ʠ ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʘ (1+) ʚ ɽʃ ʥʘ ʇʂɺ. ɺ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ 

ʪʲʢʘʥ ʠ ʥʘ ʜʚʘʪʘ ʣʠʛʘʤʝʥʪʘ ʝʢʩʧʨʝʩʠʷʪʘ ʙʝ ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʘ ʜʦ ʣʠʧʩʚʘʱʘ. 

 

V.1.1.4 ɽʢʩʧʨʝʩʠʷ ʥʘ ʄʄʇ-2 ʠ -9 ʚ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʘ ʧʣʲʭ 

ʇʦʣʦʞʠʪʝʣʥʘʪʘ ʨʝʘʢʮʠʷ ʟʘ ʄʄʇ-2 ʙʝ ʦʪʯʝʪʝʥʘ ʧʨʝʜʠʤʥʦ ʚ ɽʃ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ. ɸʜʚʝʥʪʠʮʠʷʪʘ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ ʚ ɽʃ 

ʩʲʱʦ ʧʦʢʘʟʘ ʧʦʣʦʞʠʪʝʣʥʘ ʝʢʩʧʨʝʩʠʷ ʟʘ MMʇ-2. ʌʠʙʨʦʙʣʘʩʪʠʪʝ ʚ ʣʠʛʘʤʝʥʪʘ 

ʝʢʩʧʨʝʩʠʨʘʪ MMʇ-2. (ʌʠʛʫʨʘ V.11) 

ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʄʄʇ-2 ʠ -9 ʧʨʠ ʄʂɺ ʤʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʷʪ ʧʦ 

ʩʣʝʜʥʠʷ ʥʘʯʠʥ: ʧʦʣʦʞʠʪʝʣʥʘ (2+) ʝʢʩʧʨʝʩʠʷ ʚ 80% ʠ ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʘ (1+) 

ʝʢʩʧʨʝʩʠʷ ʚ ʦʩʪʘʥʘʣʠʪʝ 20% ʦʪ ʧʦʣʝʪʘʪʘ. ɺ ʣʠʛʘʤʝʥʪʘ ʩʝ ʦʪʯʠʪʘ ʧʨʝʜʠʤʥʦ 

ʦʪʨʠʮʘʪʝʣʥʘ ʨʝʘʢʮʠʷ (0) ʚ 80% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ ʠ ʢʘʪʦ ʩʣʘʙʦ ʧʦʣʦʞʠʪʝʣʥʘ 

(1+) ʚ ʦʩʪʘʥʘʣʠʪʝ 20%. ɽʥʟʠʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ MMP-9 ʚ ɽʃ ʝ ʩʣʘʙʦ 

ʧʦʣʦʞʠʪʝʣʥʘ (1+) ʚ 65% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ, ʧʦʣʦʞʠʪʝʣʥʘ (2+) ʚ 25% ʠ 

ʦʪʨʠʮʘʪʝʣʥʘ (0) ʚ 10% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ. ɺ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ 

ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ MMʇ-9 ʝ ʦʪʨʠʮʘʪʝʣʥʘ (0) ʚ 90% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ ʠ ʩʣʘʙʦ 

ʧʦʣʦʞʠʪʝʣʥʘ (1+) ʚ 10% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ. 
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ʌʠʛʫʨʘ V. 11. A, ɹ) ʀʍʈ ʟʘ MMʇ-2 ʠ -9 ʚ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘ ʥʘ ʄʂɺ ʥʘ ʧʣʲʭ. 

ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 100 Õm. 

 

ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʟʘ ʄʄʇ-2 ʠ -9 ʧʨʠ ʇʂɺ ʤʦʞʝ ʜʘ ʙʲʜʘʪ ʦʙʦʙʱʝʥʠ ʪʘʢʘ: 

ʚ Eʃ ʥʘ ʇʂɺ ʧʨʠ 75% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʪʘ ʝ ʥʠʩʢʦ 

ʧʦʣʦʞʠʪʝʣʥʘ (1+), ʜʦʢʘʪʦ ʚ ʦʩʪʘʥʘʣʠʪʝ 25% ʪʷ ʩʝ ʠʟʯʠʩʣʷʚʘ ʢʘʪʦ ʧʦʣʦʞʠʪʝʣʥʘ 

(2+); ʚ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʝʥʟʠʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʝ ʧʨʝʜʠʤʥʦ ʦʪʨʠʮʘʪʝʣʥʘ (93% 

ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ) ʠʣʠ ʥʠʩʢʦ ʧʦʣʦʞʠʪʝʣʥʘ (1+) (7% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ). 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʪʘ ʥʘ MMʇ-9 ʚ ɽʃ ʝ ʩʣʘʙʦ ʧʦʣʦʞʠʪʝʣʥʘ 

(1+) ʚ 85% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ ʠ ʦʪʨʠʮʘʪʝʣʥʘ (0) ʚ 15% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ. ɺ 

ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʝʥʟʠʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʝ ʦʪʨʠʮʘʪʝʣʥʘ (0) ʚ 92% ʦʪ 

ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ ʠ ʥʠʩʢʦ ʧʦʣʦʞʠʪʝʣʥʘ (1+) ʚ ʦʩʪʘʥʘʣʠʪʝ 8% ʦʪ ʟʨʠʪʝʣʥʠʪʝ 

ʧʦʣʝʪʘ. 

 

ʌʠʛʫʨʘ V. 12. A, ɹ) ʀʍʈ ʟʘ MMʇ-2 ʠ -9 ʚ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘ ʥʘ ʇʂɺ ʥʘ ʧʣʲʭ. 

A) ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 100 Õm; ɹ) ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 50 Õm 
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V.2 ʂʦʣʠʯʝʩʪʚʝʥ ʘʥʘʣʠʟ ʥʘ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘ ʧʨʠ ʧʣʲʭ 

ɹʨʦʷ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʦʮʝʥʝʥ ʥʘ ʧʣʦʱ ʦʪ 0,012 mm2 ʚ 50 ʦʙʣʘʩʪʠ ʦʪ 

ʧʨʝʧʘʨʘʪʘ, ʢʘʢʪʦ ʥʘ ɽʃ ʪʘʢʘ ʠ ʥʘ ʩʘʤʠʷ ʣʠʛʘʤʝʥʪ, ʩʣʝʜ ʢʦʝʪʦ ʩʝ ʠʟʯʠʩʣʷʚʘ 

ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʧʣʦʱ ʦʪ 1 mm2. ʇʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩ 

ʜʠʘʛʨʘʤʠ (ʌʠʛʫʨʘ V.9). ʉʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ, ʤʝʜʠʘʥʘʪʘ ʠ ʩʪʘʥʜʘʨʪʥʦʪʦ 

ʦʪʢʣʦʥʝʥʠʝ ʩʘ ʠʟʯʠʩʣʝʥʠ ʠ ʧʨʝʜʩʪʘʚʝʥʠ ʚ Tʘʙʣʠʮʘ 2. ɻʨʘʬʠʢʠʪʝ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ 

ʌʠʛʫʨʘ V.10 ʩʘ ʩʲʟʜʘʜʝʥʠ ʟʘ ʚʠʟʫʘʣʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʘʟʣʠʢʘʪʘ ʚ ʩʨʝʜʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʠ ʤʝʜʠʘʥʘʪʘ. ʈʘʟʣʠʢʘʪʘ ʚ ʙʨʦʷ ʥʘ ʢʣʝʪʢʠʪʝ ʥʘ mm2 ʙʝ ʪʝʩʪʚʘʥʘ ʩʲʩ 

Student T-test. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ (p <0,05) ʝ ʦʪʯʝʪʝʥʘ ʤʝʞʜʫ 

ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʙʨʦʡ ʢʣʝʪʢʠ ʥʘ mm2 ʤʝʞʜʫ ɽʃ ʥʘ ʄʂɺ ʠ ʪʦʟʠ ʥʘ ʇʂɺ. 

ʆʙʨʘʪʥʦ, ʘʥʘʣʠʟʲʪ ʥʘ ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʩʪʦʡʥʦʩʪʠʪʝ ʚ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʜʘʚʘ 

ʨ> 0,05, ʢʘʪʦ ʦʪʯʝʪʝʥʘʪʘ ʨʘʟʣʠʢʘ ʥʝ ʩʝ ʩʯʠʪʘ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ (ʊʘʙʣʠʮʘ 

3). 

 

 

ʌʠʛʫʨʘ V.10A. ɻʨʘʬʠʢʘ ʧʦʢʘʟʚʘʱʘ ʦʙʭʚʘʪʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʟʘ ʙʨʦʷ ʢʣʝʪʢʠ ʥʘ ʤʤ2 ʚ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘ (ʃ) ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʘ 

ʢʦʣ̫ʥʥʘ ʩʪʘʚʘ ʥʘ ʧʣʲʭ. ɸ - ʣʠʥʝʡʥʘ ʛʨʘʬʠʢʘ ʧʦ ʦʩʪʘ ʭ ʝ ʥʘʥʝʩʝʥ ʙʨʦʷʪ ʥʘ 

ʠʟʤʝʨʚʘʥʠʷ, ʧʦ ʦʩʪʘ ʫ - ʧʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ. b - ʛʨʘʬʠʢʘ ʥʘ ʥʦʨʤʘʣʥʦʪʦ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ. 
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ʌʠʛʫʨʘ V.10ɹ. ɻʨʘʬʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʜʝʩʢʨʠʧʪʠʚʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʙʨʦʷ ʥʘ ʢʣʝʪʢʠʪʝ ʚ ɽʃ ʠ 

ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʯʘʩʪ (ʃ) ʥʘ ʇʂɺ ʠ ʄʂɺ. ʘ) ʚʣʷʚʦ ʢʚʘʨʪʠʣʥʘ 

ʜʠʘʛʨʘʤʘ, ʧʦʢʘʟʚʘʱʘ ʤʝʜʠʘʥʘʪʘ (ʢʚʘʜʨʘʪʠʪʝ). ʆʪʩʝʯʢʠʪʝ ʧʦʜ ʠ ʥʘʜ 

ʧʨʘʚʦʲʛʲʣʥʠʢʘ ʧʨʝʜʩʪʘʚʷʪ ʜʠʘʧʘʟʦʥʘ ʥʘ ʙʨʦʷ, ʘ ʢʨʛ̡ʘ ï 

ʦʪʜʘʣʝʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ; b) ʚʜʷʩʥʦ ʢʚʘʨʪʠʣʥʘ ʜʠʘʛʨʘʤʘ ʧʦʢʘʟʚʘʱʘ 

ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ (ʯʝʨʚʝʥʘ ʪʦʯʢʘ). ɼʦʣʥʘʪʘ ʠ ʛʦʨʥʘʪʘ ʩʪʨʘʥʘ ʥʘ 

ʧʨʘʚʦʲʛʲʣʥʠʮʠʪʝ ʧʦʢʘʟʚʘʪ ʩʲʦʪʚʝʪʥʦ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ (Mean) 

ʢʦʨʠʛʠʨʘʥʘ ʩʲʩ ʩʪʘʥʜʘʨʪʥʘʪʘ ʛʨʝʰʢʘ (SE). ʆʪʩʝʯʢʠʪʝ ʧʦʜ ʠ ʥʘʜ 

ʧʨʘʚʦʲʛʲʣʥʠʢʘ ʧʦʢʘʟʚʘʪ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ, ʢʦʨʠʛʠʨʘʥʘ ʩ ʜʚʝ 

ʩʪʘʥʜʘʨʪʠ ʦʪʢʣʦʥʝʥʠʷ (2SD). 

 

 ɽʃ ʄʂɺ ʃ ʄʂɺ ɽʃ ʇʂɺ ʃ ʇʂɺ 

ʉʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

7963.33 4483.33 6701.67 4230 

ʄʝʜʠʘʥʘ 7916.67 4583.33 6625 4250 

SD 1148.44 708.11 822.22 636.11 

ʄʠʥ 5667 3167 5333 3167 

ʄʘʢʩ 10750 5500 8250 5250 

_25% 7250 3833.33 5916.67 3666.67 

_75% 8583.33 5000 7333.33 4833.33 
 

ʊʘʙʣʠʮʘ 2. ʊʘʙʣʠʮʘ ʧʨʝʜʩʪʘʚʷʱʘ ʜʝʩʢʨʠʧʪʠʚʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʙʨʦʷ 

ʥʘ ʢʣʝʪʢʠʪʝ ʥʘ ʤʤ2 ʚ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʯʘʩʪ (ʃ) ʥʘ ʇʂɺ ʠ ʄʂɺ. SD ʩʪʘʥʜʘʨʪʥʦ 

ʦʪʢʣʦʥʝʥʠʝ. 

 
 

ʉʨʝʜʥʘ ʩʪʦʡʥʦʩʪ 

ɻʨʫʧʘ 1 

ʉʨʝʜʥʘ 

ʩʪʦʡʥʦʩʪ 

ɻʨʫʧʘ 2 

ɻʨʫʧʘ 1-

ɻʨʫʧʘ 2 
SD1 SD2 p-value 

ɽʃ ʄʂɺ ʩ/ʫ 

ɽʃ ʇʂɺ 
7963.33 6701.67 1261.66 1148.44 822.22 0.000 

ʃ ʄʂɺ ʩ/ʫ  

ʃ ʇʂɺ 
4483.33 4230 253.33 708.11 636.11 0.063 

 

ʊʘʙʣʠʮʘ 3. ʊʘʙʣʠʮʘ ʧʨʝʜʩʪʘʚʷʱʘ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʙʨʦʷ 

ʥʘ ʢʣʝʪʢʠʪʝ ʥʘ ʤʤ2 ʚ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʯʘʩʪ (ʃ) ʥʘ ʇʂɺ ʠ ʄʂɺ. SD - 

ʩʪʘʥʜʘʨʪʥʠ ʦʪʢʣʦʥʝʥʠʷ. 
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V.3. ʉʚʝʪʣʠʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʦ, ʝʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʦ ʠ 

ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʘ ʯʦʚʝʢ. 

 

V.3.1 ʉʚʝʪʣʠʥʥʦ ʤʠʢʨʦʩʢʦʧʩʢʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʘ ʯʦʚʝʢ. 

 

ʅʦʨʤʘʣʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʨʠ ʯʦʚʝʢ ʝ ʩ ʜʦʩʪʘ ʨʘʟʣʠʯʥʘ 

ʤʦʨʬʦʣʦʛʠʷ ʥʘ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʠʤ ʩʫʙʩʪʘʥʮʠʷ. ɺʲʥʰʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʥʘ ɽʃ ʥʘ 

ʄʂɺ ʠ ɽʃ ʥʘ ʇʂɺ ʝ ʩʲʩʪʘʚʝʥʘ ʦʪ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʝ ʩʲʝʜʠʥʠʪʝʣʥʦ ʪʲʢʘʥʥʠ 

ʢʣʝʪʢʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʬʠʙʨʦʙʣʘʩʪʠ, ʬʠʙʨʦʮʠʪʠ, ʤʘʩʪʥʠ ʢʣʝʪʢʠ (ʘʜʠʧʦʮʠʪʠ), 

ʢʘʢʪʦ ʠ ʥʘʣʠʯʠʝ ʥʘ ʩʲʜʦʚʦ-ʥʝʨʚʥʠ ʩʥʦʧʦʚʝ, ʨʘʟʧʦʣʦʞʝʥʠ ʩʨʝʜ ʤʥʦʛʦʙʨʦʡʥʠ 

ʬʘʩʮʠʢʫʣʠ (ʌʠʛʫʨʘ V.13). ɹʨʦʷʪ ʥʘ ʬʠʙʨʦʙʣʘʩʪʠʪʝ ʚ ɽʃ ʥʘ ʄʂɺ ʙʝ ʦʪʯʝʪʣʠʚʦ 

ʧʦ-ʚʠʩʦʢ ʦʪ ʪʦʟʠ ʥʘ ɽʃ ʥʘ ʇʂɺ. ɺ ɽʃ ʥʘ ʯʦʚʝʢ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʛʦʣʷʤ 

ʙʨʦʡ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ, ʢʘʢʪʦ ʩ ʭʘʦʪʠʯʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ, ʪʘʢʘ 

ʠ ʦʨʠʝʥʪʠʨʘʥʠ ʚ ʩʥʦʧʦʚʝ. ɺʲʪʨʝʰʥʘʪʘ ʯʘʩʪ ʦʪ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ɽʃ ʥʘ ʄʂɺ ʝ 

ʙʣʠʟʢʦ ʨʘʟʧʦʣʦʞʝʥʘ ʠ ʩʚʲʨʟʘʥʘ ʩ ʤʝʜʠʘʣʥʠʷ ʤʝʥʠʩʢʫʩ. ʄʦʨʬʦʣʦʛʠʷʪʘ ʥʘ 

ʚʲʪʨʝʰʥʠʷʪ ʩʣʘʡ ʥʘ ɽʃ ʥʘʧʦʜʦʙʷʚʘ ʪʘʟʠ ʥʘ ʩʠʥʦʚʠʷʪʘ. 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ɽʃ, ʣʠʛʘʤʝʥʪʥʘʪʘ ʪʲʢʘʥ ʥʘ ʄʂɺ ʠ ʇʂɺ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ 

ʦʙʠʯʘʡʥʘ ʧʦʜʨʝʜʙʘ ʠ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ, ʢʦʠʪʦ ʩʘ ʧʘʨʘʣʝʣʥʦ 

ʦʨʠʝʥʪʠʨʘʥʠ, ʬʦʨʤʠʨʘʡʢʠ ʬʘʩʮʠʢʫʣʠ. ɺʩʝʢʠ ʬʘʩʮʠʢʫʣ ʝ ʧʨʠʚʠʜʥʦ 

ʭʠʧʦʮʝʣʫʣʘʨʝʥ ʠ ʢʣʝʪʢʠʪʝ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʤʝʞʜʫ ʢʦʣʘʛʝʥʦʚʠʪʝ ʚʣʘʢʥʘ. 

ʃʠʛʘʤʝʥʪʥʘʪʘ ʪʲʢʘʥ ʩʲʜʲʨʞʘ ʤʥʦʛʦ ʧʦ-ʤʘʣʢʦ ʢʨʲʚʦʥʦʩʪʥʠ ʩʲʜʦʚʝ ʠ ʥʝʨʚʥʠ 

ʝʣʝʤʝʥʪʠ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʘʟʠ ʥʘ ɽʃ. 

 

 

 

 

 

 

 

 



29 

 

 

 

 

 

ʌʠʛʫʨʘ V.13. ʅʦʨʤʘʣʥʘ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʥʘ 

ʄʂɺ ʧʨʠ ʯʦʚʝʢ. ɽʃ - ʝʧʠʣʠʛʘʤʝʥʪ; ʃ - ʣʠʛʘʤʝʥʪ; ʩʪʨʝʣʢʠ ï 

ʢʨ̡ʚʦʥʦʩʥʠ ʩʲʜʦʚʝ ʚ ɽʃ; ʟʚʝʟʜʠʯʢʠ ï ʘʜʠʧʦʮʠʪʠ; ʛʣʘʚʘ ʥʘ ʩʪʨʝʣʢʘ 

(ʤʷʩʪʦ ʥʘ ʥʘʚʣʠʟʘʥʝ ʥʘ ɽʃ ʚ ʃ). ɸ, ɹ) ʍʝʤʘʪʦʢʩʠʣʠʥ ʝʦʟʠʥ. ʈʘʟʤʝʨʥʘ 

ʣʠʥʠʷ - 100 Õm. ɺ, ɻ) ʆʮʚʝʪʷʚʘʥʝ ʧʦ ʄʘʣʦʨʠ . ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 50 

Õm . ɼ, ɽ) ʆʮʚʝʪʷʚʘʥʝ ʧʦ ʚʘʥ ɻʠʟʦʥ. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 100 Õm. 
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ʌʠʛʫʨʘ V.14. ʅʦʨʤʘʣʥʘ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʥʘ ʇʂɺ 

ʧʨʠ ʯʦʚʝʢ. ɽʃ ï ʝʧʠʣʠʛʘʤʝʥʪ; ʃ ï ʣʠʛʘʤʝʥʪ; ʩʪʨʝʣʢʠ ï ʢʨʲʚʦʥʦʩʥʠ 

ʩʲʜʦʚʝ ʚ ɽʃ; ʟʚʝʟʜʠʯʢʠ ï ʘʜʠʧʦʮʠʪʠ. ɸ) ʍʝʤʘʪʦʢʩʠʣʠʥ ʝʦʟʠʥ. ʉʢʘʣʘ ï 

ɸ) 100 Õm, ɹ) 50 Õm. ɺ, ɻ) ʆʮʚʝʪʷʚʘʥʝ ʧʦ ʄʘʣʦʨʠ . ʉʢʘʣʘ ï 50 Õm . 

ɼ, ɽ) ʆʮʚʝʪʷʚʘʥʝ ʧʦ ʚʘʥ ɻʠʟʦʥ. ɼ) ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ ï 100 Õm, ɽ) 

ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ ï 50 Õm. 

 

 

V.3.2. ɽʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʨʠ ʯʦʚʝʢ 

ʊɽʄ ʧʨʝʜʩʪʘʚʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʬʦʨʤʘ ʬʠʙʨʦʙʣʘʩʪʠ ʚ ɽʃ: ʩ 

ʫʜʲʣʞʝʥʘ ʠʣʠ ʚʨʝʪʝʥʦʚʠʜʥʘ ʬʦʨʤʘ, ʩ ʤʥʦʞʝʩʪʚʦ ʩʧʠʥʠʦʟʥʠ ʠʟʨʘʩʪʲʮʠ ʠ ʪʘʢʠʚʘ ʩ 

ʥʝʧʨʘʚʠʣʥʘ ʬʦʨʤʘ. ʊʝ ʠʤʘʭʘ ʛʦʣʝʤʠ ʷʜʨʘ, ʜʦʙʨʝ ʨʘʟʚʠʪ ʛʨʘʥʫʣʠʨʘʥ ʝʥʜʦʧʣʘʟʤʝʥ 

ʨʝʪʠʢʫʣʫʤ, ʤʥʦʞʝʩʪʚʦ ʨʠʙʦʟʦʤʠ, ʩʣʘʙʦ ʨʘʟʚʠʪ ʘʧʘʨʘʪ ʥʘ ɻʦʣʜʞʠ, ʝʜʠʥʠʯʥʠ 
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ʤʠʪʦʭʦʥʜʨʠʠ ʠ ʣʠʟʦʟʦʤʠ ʩ ʦʚʘʣʥʘ ʬʦʨʤʘ (ʌʠʛʫʨʘ V.15 ɸ-ɺ, V.16 ɸ-ɺ). 

ɽʣʝʢʪʨʦʥʥʦ ʤʠʢʨʦʩʢʦʧʩʢʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʨʝʜʩʪʘʚʠ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʘʜʠʧʦʮʠʪʠ ʠ 

ʤʘʩʪʦʮʠʪʠ. ʄʘʩʪʦʮʠʪʠʪʝ ʧʨʠʪʝʞʘʚʘʭʘ ʜʦʙʨʝ ʦʬʦʨʤʝʥʠ ʷʜʨʘ ʩ ʧʝʨʠʬʝʨʥʦ 

ʨʘʟʧʦʣʦʞʝʥ ʭʝʪʝʨʦʭʨʦʤʘʪʠʥ. ʎʠʪʦʧʣʘʟʤʘʪʘ ʠʤ ʩʲʜʲʨʞʘʰʝ ʩʧʝʮʠʬʠʯʥʠ ʛʨʘʥʫʣʠ 

ʩ ʝʣʝʢʪʨʦʥʥʦ ʧʣʲʪʥʘ ʭʦʤʦʛʝʥʥʘ ʩʲʨʮʝʚʠʥʘ, ʩ ʢʨʲʛʣʘ ʠʣʠ ʦʚʘʣʥʘ ʬʦʨʤʘ. 

ʆʪʜʝʣʥʠʪʝ ʛʨʘʥʫʣʠ ʙʷʭʘ ʦʙʚʠʪʠ ʩ ʤʝʤʙʨʘʥʘ ʠ ʨʘʟʜʝʣʝʥʠ ʝʜʥʘ ʦʪ ʜʨʫʛʘ ʩ 

ʮʠʪʦʧʣʘʟʤʝʥʠ ʧʨʝʛʨʘʜʠ (ʌʠʛʫʨʘ V.15 ɽ). ʊɽʄ ʧʨʝʜʩʪʘʚʠ ʘʜʠʧʦʮʠʪʠʪʝ ʩ ʛʦʣʝʤʠ 

ʣʠʧʠʜʥʠ ʢʘʧʢʠ, ʢʦʠʪʦ ʠʟʪʣʘʩʢʚʘʪ ʮʠʪʦʧʣʘʟʤʘʪʘ ʚ ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ ʢʣʝʪʢʘʪʘ. 

ʗʜʨʘʪʘ ʥʘ ʘʜʠʧʦʮʠʪʠʪʝ ʩʘ ʝʢʩʮʝʥʪʨʠʯʥʦ ʨʘʟʧʦʣʦʞʝʥʠ. ʂʦʣʘʛʝʥʥʠʪʝ ʚʣʘʢʥʘ ʚ ɽʃ 

ʙʷʭʘ ʦʨʛʘʥʠʟʠʨʘʥʠ ʚ ʩʥʦʧʦʚʝ ʩ ʨʘʟʣʠʯʥʘ ʦʨʠʝʥʪʘʮʠʷ ʠʣʠ ʧʦ ʝʜʠʥʠʯʥʦ ʭʘʦʪʠʯʥʦ 

ʦʨʠʝʥʪʠʨʘʥʠ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʫʩʧʦʨʝʜʥʦʪʦ ʠʤ ʨʘʟʧʦʣʦʞʝʥʠʝ ʚ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ 

ʪʲʢʘʥ. (ʌʠʛʫʨʘ V.15 ɻ, ɼ, V.16 ɻ). ʆʪʥʦʚʦ ʭʘʦʪʠʯʥʦ ʦʨʠʝʥʪʠʨʘʥʠ ʩʝ ʥʘʙʣʶʜʘʚʘʭʘ 

ʤʘʣʢʠ ʛʨʫʧʠ ʦʪ ʢʦʣʘʛʝʥʦʚʠ ʬʠʙʨʠ, ʨʷʜʢʦ ʛʨʫʧʠʨʘʥʠ ʚ ʩʥʦʧʦʚʝ. ʏʝʩʪʦʪʘʪʘ ʠʤ ʧʨʠ 

ʄʂɺ ʙʝ ʦʪʯʝʪʣʠʚʦ ʧʦ-ʚʠʩʦʢʘ ʦʪ ʪʘʟʠ ʧʨʠ ʇʂɺ. ɿʥʘʯʠʪʝʣʥʠ ʨʘʟʣʠʢʠ ʩʝ 

ʥʘʙʣʶʜʘʚʘʭʘ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʙʨʦʷ ʥʘ ʬʠʙʨʦʙʣʘʩʪʠʪʝ, ʢʦʠʪʦ ʧʨʝʚʘʣʠʨʘʭʘ ʚ ɽʃ 

ʥʘ ʄʂɺ. ʄʠʝʣʠʥʦʚʠ ʠ ʘʤʠʝʣʠʥʦʚʠ ʚʣʘʢʥʘ ʠʟʛʨʘʞʜʘʭʘ ʥʝʨʚʥʠʪʝ ʩʥʦʧʦʚʝ. 

ʂʘʢʪʦ ʠ ʧʨʠ ɽʃ ʥʘ ʧʣʲʭ ʩʝ ʥʘʙʣʶʜʘʚʘʰʝ ʟʥʘʯʠʪʝʣʥʘ ʨʘʟʣʠʢʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʪʘʟʠ ʥʘ ʣʠʛʘʤʝʥʪʥʘʪʘ ʪʲʢʘʥ. ʊʷ ʦʪʥʦʚʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʰʝ ʩ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ, 

ʢʦʠʪʦ ʙʷʭʘ ʧʘʨʘʣʝʣʥʦ ʦʨʠʝʥʪʠʨʘʥʠ ʬʦʨʤʠʨʘʡʢʠ ʬʘʩʮʠʢʫʣʠ. ʇʦʩʣʝʜʥʠʪʝ ʙʷʭʘ 

ʭʠʧʦʮʝʣʫʣʘʨʥʠ ʠ ʬʠʙʨʦʙʣʘʩʪʠʪʝ ʠʤ ʩʝ ʨʘʟʧʦʣʘʛʘʭʘ ʤʝʞʜʫ ʢʦʣʘʛʝʥʦʚʠʪʝ ʚʣʘʢʥʘ. 

ʃʠʛʘʤʝʥʪʥʘʪʘ ʪʲʢʘʥ ʩʲʜʲʨʞʘʰʝ ʤʥʦʛʦ ʧʦ-ʤʘʣʢʦ ʢʨʲʚʦʥʦʩʪʥʠ ʩʲʜʦʚʝ ʠ ʥʝʨʚʥʠ 

ʝʣʝʤʝʥʪʠ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʘʟʠ ʥʘ ɽʃ ʠ ʧʨʠ ʜʚʘʪʘ ʣʠʛʘʤʝʥʪʘ. 
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ʌʠʛʫʨʘ V.15. ʅʦʨʤʘʣʥʘ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ɽʃ ʥʘ ʄʂɺ ʧʨʠ ʯʦʚʝʢʘ. ɸ-ɺ) 

ʝʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʬʠʙʨʦʙʣʘʩʪ ʩ ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥʦ ʛʦʣʷʤʦ ʥʝʛʦʚʦʪʦ 

ʷʜʨʦ. ɺ ʮʠʪʦʧʣʘʟʤʘʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʤʠʪʦʭʦʥʜʨʠʠʪʝ, ʣʠʟʦʟʦʤʠʪʝ ʠ 

ʛʨʘʥʫʣʠʪʘʥ ʝʥʜʦʧʣʘʟʤʝʥ ʨʝʪʠʢʫʣʫʤ (ʩʪʨʝʣʢʘ); ʚ ʠʟʚʲʥʢʣʝʪʲʯʥʦʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʘ ʥʘʣʠʯʠʝ ʥʘ ʤʥʦʞʝʩʪʚʦ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ x 7000. 

ɻ, ɼ) ʝʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ ʠʟʚʲʥʢʣʝʪʲʯʥʦʪʦ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ɽʃ, ʦʨʠʝʥʪʠʨʘʥʠ ʚ ʨʘʟʣʠʯʥʠ ʧʦʩʦʢʠ X 7000, X 9000. 

ɽ) ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʛʨʘʬʠʷ ʥʘ ʬʠʙʨʦʙʣʘʩʪ ʠ ʤʘʩʪʦʮʠʪ (Mc) ʩ 

ʤʥʦʛʦʙʨʦʡʥʠ ʛʨʘʥʫʣʠ (ʛʣʘʚʘ ʥʘ ʩʪʨʝʣʢʘ) ʠ ʥʝʛʦʚʦʪʦ ʷʜʨʦ. X 9000. 
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ʌʠʛʫʨʘ V.16. ʅʦʨʤʘʣʥʘ ʤʦʨʬʦʣʦʛʠʷ ʥʘ ɽʃ ʥʘ ɸCL ʧʨʠ ʯʦʚʝʢʘ. ɸ-ɺ) 

ʝʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʬʠʙʨʦʙʣʘʩʪ ʩ ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥʦ ʷʜʨʦ. ɺ 

ʮʠʪʦʧʣʘʟʤʘʪʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʨʷʜʢʦ ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥ ʛʨʘʥʫʣʠʪʘʥ 

ʝʥʜʦʧʣʘʟʤʝʥ ʨʝʪʠʢʫʣʫʤ, ʤʠʪʦʭʦʥʜʨʠʠ ʠ ʣʠʟʦʟʦʤʠʪʝ; ʚ 

ʠʟʚʲʥʢʣʝʪʲʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʘ ʥʘʣʠʯʠʝ ʥʘ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ x 

7000, x 7000, x 7000. ɻ) ɽʣʝʢʪʨʦʥʦʛʨʘʤʘ ʥʘ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ ʚ 

ʠʟʚʲʥʢʣʝʪʲʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ɽʃ. X 9000. 

 

V.3.3. ʀʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʘ ʯʦʚʝʢ. 

V.3.3.1.ɽʢʩʧʨʝʩʠʷ ʥʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʠ V ʠ ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III  ʚ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ 

ʧʨʠ ʯʦʚʝʢ 

ɺ ɽʃ ʠʤʫʥʦʣʦʛʠʯʥʘ ʝʢʩʧʨʝʩʠʷ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʩʥʦʚʥʦ ʚ 

tunica media ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ (ʌʠʛʫʨʘ V.17 ɺ). ɺ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ 

ʥʘ ʄʂɺ ʠ ʥʘ ʇʂɺ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʪʘ ʝ ʧʨʦʷʚʝʥʘ ʥʘ ʮʝʣʠʷ ʧʨʝʧʘʨʘʪ (ʌʠʛʫʨʘ 

V.19 ɸ, ʌʠʛʫʨʘ V.20 ɸ). ʀʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʟʘ ʧʨʦʢʦʣʘʛʝʥ 3 ʙʝ 

ʦʪʯʝʪʝʥʘ ʚ ʘʜʚʝʥʪʠʮʠʷʪʘ ʥʘ ʢʨʲʚʦʥʦʩʪʥʠʪʝ ʩʲʜʦʚʝ ʠ ʧʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 

ʘʜʠʧʦʮʠʪʠʪʝ ʚ ɽʃ, ʢʘʪʦ ʝ ʤʥʦʛʦ ʧʦ-ʩʠʣʥʦ ʠʟʨʘʟʝʥʘ ʚ ɽʃ ʥʘ ʄʂɺ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ɽʃ ʥʘ ʇʂɺ (ʌʠʛʫʨʘ V.17 ɻ-ɽ; ʌʠʛʫʨʘ V.18 ɻ-ɽ). ɺ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʥʘ 

ʄʂɺ ʝʢʩʧʨʝʩʠʷʪʘ ʝ ʩʠʣʥʦ ʠʟʨʘʟʝʥʘ ʥʘʚʩʷʢʲʜʝ. (ʌʠʛʫʨʘ V.19 ɹ). ɺ 
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ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʥʘ ʇʂɺ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʪʘ ʝ ʩʣʘʙʦ ʧʨʝʜʩʪʘʚʝʥʘ ʜʦ 

ʣʠʧʩʚʘʱʘ (ʌʠʛʫʨʘ V.20 ɹ). ʂʦʣʘʛʝʥ ʪʠʧ V ʩʝ ʝʢʩʧʨʝʩʠʨʘ ʦʩʥʦʚʥʦ ʚ tunica media 

ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ ʠ ʚ ʧʦʚʲʨʭʥʦʩʪʥʠʷ ʩʣʦʡ ʥʘ ɽʃ ʥʘ ʜʚʘʪʘ ʣʠʛʘʤʝʥʪʘ 

(ʌʠʛʫʨʘ V.17 ɾ-ʀ; ʌʠʛʫʨʘ V.18 ɾ-ʀ). ɺ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʝʢʩʧʨʝʩʠʷʪʘ ʤʫ 

ʙʝ ʩʣʘʙʘ ʜʦ ʣʠʧʩʚʘʱʘ (ʌʠʛʫʨʘ V.19 ɺ; ʌʠʛʫʨʘ V.20 ɺ). ʊʲʡ ʢʘʪʦ ʠʥʪʝʥʟʠʪʝʪʲʪ ʥʘ 

ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʚʘʨʠʨʘ ʤʝʞʜʫ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ, ʟʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʪʠʧʦʚʝ ʢʦʣʘʛʝʥ ʠ ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III  ʝ ʠʟʯʠʩʣʝʥʦ ʧʦʣʫ-

ʢʦʣʠʯʝʩʪʚʝʥʦ ʠʟʧʦʣʟʚʘʡʢʠ IHC Profiler, ʢʘʪʦ ʨʝʫʣʪʘʪʠʪʝ ʩʘ ʩʘ ʦʙʦʙʱʝʥʠ ʚ 

ʊʘʙʣʠʮʘ 4. 

 

ʊʠʧʦʚʝ 

ʢʦʣʘʛʝʥ/ʧʨʦʢʦʣʘʛʝʥ 

ʇʂɺ ʄʂɺ 

ɽʃ ʃ + ɽʥʜʦʃ ɽʃ ʃ + ɽʥʜʦʃ 

ʂʦʣʘʛʝʥ ʪʠʧ I 

ʇʦʟʠʪʠʚʥʘ (2+) 

(11%) 

ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(50%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(54%)  

ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(31%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(13%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(61%) 

ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(65%) 

ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(29%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(39%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(15%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(22%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(10%) 

ʇʨʦʢʦʣʘʛʝʥ ʪʠʧ III  

ʇʦʟʠʪʠʚʥʘ (2+) 

(38%) ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(23%) 

ʉʠʣʥʦ 

ʧʦʟʠʪʠʚʥʘ (3+) 

(31%) 

ʉʠʣʥʦ 

ʧʦʟʠʪʠʚʥʘ (3+) 

(33%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(48%) 

ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(52%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(45%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(10%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(77%) 

ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(17%) 

ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(15%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(4%) 
ʅʝʛʘʪʠʚʥʘ (0) 

(7%) 

ʂʦʣʘʛʝʥ ʪʠʧ V 

ʇʦʟʠʪʠʚʥʘ (2+) 

(27%) ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(25%) 

ʇʦʟʠʪʠʚʥʘ (2+) 

(34%) ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(29%) 
ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(49%) 

ʉʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) 

(46%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(24%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(75%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(20%) 

ʅʝʛʘʪʠʚʥʘ (0) 

(71%) 

 

ʊʘʙʣʠʮʘ 4 ʧʨʝʜʩʪʘʚʷʱʘ ʠʥʪʝʥʟʠʪʝʪʲʪ ʥʘ ʠʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʘʪʘ ʨʝʘʢʮʠʷ ʥʘ ʢʦʣʘʛʝʥ ʪʠʧ I, ʠ 

V ʠ ʧʨʦʢʦʣʘʛʝʥ III ʠʟʯʠʩʣʝʥ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʦ ʠʟʧʦʣʟʚʘʡʢʠ IHC Profiler. 
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ʌʠʛʫʨʘ V.17. ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʠ V ʠ ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III ʚ ɽʃ ʥʘ ʄʂɺ ʧʨʠ ʯʦʚʝʢ. 

ʉʪʨʝʣʢʠ ï ʦʟʥʘʯʘʚʘʱʠ ʠʤʫʥʦʨʝʘʢʪʠʚʥʠʷʪ ʧʨʦʜʫʢʪ ʚ tunica adventicia ʠ tunica 

media ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ. ɸ-ɺ. ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ-100 

Õm. ɻ-ɽ. ʀʍʈ ʟʘ ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - ɻ: 200 Õm; ɼ, ɽ: 50 Õm. ɾ-

ʀ. ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ V. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ  - ɾ: 200 Õm; ɿ, ʀ: 50 Õm. 

 

ʌʠʛʫʨʘ V.18. ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʠ V ʠ ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III ʚ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʯʘʩʪ ʥʘ 

ʄʂɺ ʧʨʠ ʯʦʚʝʢ. ʉʪʨʝʣʢʠ ï ʝʥʜʦʣʠʛʘʤʝʥʪ, ʦʙʚʠʚʘʱ ʦʪʜʝʣʥʠʪʝ ʢʦʣʘʛʝʥʦʚʠ ʩʥʦʧʦʚʝ 

ʚ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ. ɸ) ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 50 Õm . ɹ) 

ʀʍʈ ʟʘ ʧʨʦʢʣʘʛʝʥ ʪʠʧ III. ʈʘʟʤʝʨʥʘ ʣʠʥʠ ̫ - 50 Õm . ɺ) ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ V. 

ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 50 Õm. 
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ʌʠʛʫʨʘ V.19. ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʠ V ʠ ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III ʚ ɽʃ ʥʘ ʇʂɺ ʧʨʠ ʯʦʚʝʢ. 

ʉʪʨʝʣʢʠ - ʦʟʥʘʯʘʚʘʱʠ ʠʤʫʥʦʨʝʘʢʪʠʚʥʠʷʪ ʧʨʦʜʫʢʪ ʚ tunica adventicia ʠ tunica media 

ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ. ɸ-ɺ. ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ ï ɸ) 200 Õm; 

ɹ , ɺ) 50 Õm. ɻ-ɽ. ʀʍʈ ʟʘ ʧʨʦʢʣʘʛʝʥ ʪʠʧ III. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - ɻ: 200 Õm ; ɼ, ɽ: 50 

Õm. ɾ-ʀ ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ V. ʈʘʟʤʝʨʥʘ ʣʠʥʠ ̫- ɾ: 200 Õm; ɿ, ʀ: 50 Õm. 

 

ʌʠʛʫʨʘ V.20. ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʠ V ʠ ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III ʚ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʯʘʩʪ ʥʘ 

ʇʂɺ ʧʨʠ ʯʦʚʝʢ. ʉʪʨʝʣʢʠ ï ʝʥʜʦʣʠʛʘʤʝʥʪ, ʦʙʚʠʚʘʱ ʦʪʜʝʣʥʠʪʝ ʢʦʣʘʛʝʥʦʚʠ ʩʥʦʧʦʚʝ. 

ɸ). ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ I. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 100 Õm. ɹ) ʀʍʈ ʟʘ ʧʨʦʢʣʘʛʝʥ ʪʠʧ III. 

ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 200 Õm. ɺ) ʀʍʈ ʟʘ ʢʦʣʘʛʝʥ ʪʠʧ V. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 100 Õm. 
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ɺ ʥʘʩʪʦʷʱʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʥʷʢʦʠ ʨʘʟʣʠʢʠ ʚ Eʃ ʧʨʠ ʄʂɺ ʠ 

ʇʂɺ ʥʘ ʯʦʚʝʢ, ʢʘʢʪʦ ʠ ʚʘʨʠʘʮʠʠ ʚ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʢʦʣʘʛʝʥʠ. 

ɽʢʩʧʨʝʩʠʷʪʘ ʥʘ ʢʦʣʘʛʝʥ ʪʠʧ I ʙʝ ʦʪʯʝʪʝʥʘ, ʢʘʪʦ ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʘ (1+) ʚ ɽʃ ʠ 

ʧʦʟʠʪʠʚʥʘ (2+) ʚ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʠ ʥʘ ʜʚʘʪʘ ʣʠʛʘʤʝʥʪʘ. ɽʢʩʧʨʝʩʠʷʪʘ ʥʘ 

ʧʨʦʢʦʣʘʛʝʥ ʪʠʧ III  ʙʝ ʧʦʟʠʪʠʚʥʘ (2+) ʚ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʯʘʩʪ ʥʘ ʄʂɺ, ʩʣʘʙʦ 

ʧʦʟʠʪʠʚʥʘ (1+) ʚ ɽʃ ʠ ʥʝʛʘʪʠʚʥʘ (0) ʚ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʥʘ ʇʂɺ. 

ɽʢʩʧʨʝʩʠʷʪʘ ʥʘ ʢʦʣʘʛʝʥ ʪʠʧ V ʙʝ ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʘ (1+) ʚ ɽʃ ʠ ʥʝʛʘʪʠʚʥʘ (0) ʚ 

ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʧʨʠ ʄʂɺ ʠ ʇʂɺ. ʀʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʪʨʠʪʝ ʤʦʣʝʢʫʣʠ 

ʙʝ ʚʠʥʘʛʠ ʧʦ-ʚʠʩʦʢʘ ʚ ɽʃ ʥʘ ʄʂɺ, ʦʪʢʦʣʢʦʪʦ ʚ ʇʂɺ. 

 

V.3.3.2. ɽʢʩʧʨʝʩʠʷ ʥʘ ʄʄʇ-2 ʠ 9 ʚ ɽʃ ʥʘ ʄʂɺ ʥʘ ʯʦʚʝʢ 

ʀʤʫʥʦʭʠʩʪʦʭʠʤʠʯʥʠʷʪ ʘʥʘʣʠʟ ʥʘ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ MMʇ-2 ʠ -9 ʧʨʝʜʩʪʘʚʷ 

ʭʝʪʝʨʦʛʝʥʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʝʥʟʠʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʜʚʘʪʘ ʝʥʟʠʤʘ ʚ ɽʃ ʠ ʚ 

ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʥʘ ʄʂɺ. ʇʦʣʦʞʠʪʝʣʥʘʪʘ ʨʝʘʢʮʠʷ ʟʘ MMʇ-2 ʙʝ 

ʨʘʟʧʨʝʜʝʣʝʥʘ ʧʦ ʮʷʣʘʪʘ ʤʫ ʧʦʚʲʨʭʥʦʩʪ, ʢʘʪʦ ʥʘʡ-ʜʦʙʨʝ ʩʝ ʝʢʩʧʨʝʩʠʨʘʰʝ ʚ 

ʘʜʚʝʥʪʠʮʠ̫ʪʘ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ ʚ ɽʃ, ʢʘʢʪʦ ʠ ʚ ʧʝʨʠʚʘʩʢʫʣʘʨʥʘʪʘ ʟʦʥʘ 

(ʌʠʛʫʨʘ V.21). ʀʤʫʥʦʧʦʟʠʪʠʚʥʘʪʘ ʨʝʘʢʮʠʷ ʟʘ ʄʄʇ-9 ʙʝ ʩʣʘʙʦ ʧʨʝʜʩʪʘʚʝʥʘ ʥʘʡ-

ʚʝʯʝ ʚ ʘʜʚʝʥʪʠʮʠʷʪʘ ʥʘ ʩʲʜʦʚʝʪʝ ʠ ʧʝʨʠʚʘʩʢʫʣʘʨʥʦ (ʌʠʛʫʨʘ V.22). 

 

ʌʠʛʫʨʘ V.21 A, ɹ) ʀʍʈ ʟʘ MMʇ-2 ʚ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘ ʥʘ ʄʂɺ ʥʘ ʯʦʚʝʢ. 

ʉʪʨʝʣʢʘ ï ʢʨʲʚʦʥʦʩʝʥ ʩʲʜ. A) ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 100 Õm. B) ʈʘʟʤʝʨʥʘ 

ʣʠʥʠʷ - 50 Õm. 

 



38 

 

 

ʌʠʛʫʨʘ V.22 A, ɹ) ʀʍʈ ʟʘ MMʇ-9 ʚ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘ ʥʘ ʄʂɺ ʥʘ ʯʦʚʝʢ. 

ʉʪʨʝʣʢʘ ï ʢʨʲʚʦʥʦʩʝʥ ʩʲʜ. A) ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 100 Õm. B) ʈʘʟʤʝʨʥʘ 

ʣʠʥʠʷ - 50 Õm. 

 

ʇʦʣʫʢʦʣʠʯʝʩʪʚʝʥʠʷʪ ʘʥʘʣʠʟ ʟʘ ʄʄʇ-2 ʧʨʝʜʩʪʘʚʠ ʧʦʣʦʞʠʪʝʣʥʘ (2+) 

ʝʢʩʧʨʝʩʠʷ ʚ ɽʃ ʧʨʠ 70% ʦʪ ʚʠʟʫʘʣʥʠʪʝ ʧʦʣʝʪʘ ʠ ʩʣʘʙʦ ʧʦʟʠʪʠʚʥʘ (1+) ʚ 

ʦʩʪʘʥʘʣʠʪʝ 30%. ʊʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʥʷʢʦʠ ʬʠʙʨʦʙʣʘʩʪʠ ʚ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ 

ʪʲʢʘʥ ʩʲʱʦ ʧʦʢʘʟʚʘʭʘ ʧʦʣʦʞʠʪʝʣʥʘ ʝʢʩʧʨʝʩʠʷ ʟʘ MMʇ-2. ʀʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʪʘ 

ʙʝ ʦʪʯʝʪʝʥʘ, ʢʘʪʦ ʦʪʨʠʮʘʪʝʣʥʘ (0) ʚ 76% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ ʠ ʢʘʪʦ ʩʣʘʙʦ 

ʧʦʣʦʞʠʪʝʣʥʘ (+) ʚ ʦʩʪʘʥʘʣʠʪʝ 24%. ɽʥʟʠʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ MMʇ-9 ʚ ɽʃ ʙʝ 

ʦʪʯʝʪʝʥʘ ʢʘʪʦ ʩʣʘʙʦ ʧʦʣʦʞʠʪʝʣʥʘ (+) ʚ 63%, ʧʦʣʦʞʠʪʝʣʥʘ (2+) ʚ 28% ʠ 

ʦʪʨʠʮʘʪʝʣʥʘ (0) ʚ 9% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ. ʂʘʢʪʦ ʠ ʧʨʠ MMʇ-2 ʝʢʩʧʨʝʩʠʷʪʘ ʙʝ 

ʥʘʡ-ʜʦʙʨʝ ʠʟʨʘʟʝʥʘ ʚ ʘʜʚʝʥʪʠʮʠ̫ʪʘ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ ʠ ʚ 

ʧʝʨʠʚʘʩʢʫʣʘʨʥʘʪʘ ʟʦʥʘ (ʌʠʛʫʨʘ V.22). ɺ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ 

MMʇ-9 ʙʝ ʦʪʯʝʪʝʥʘ, ʢʘʪʦ ʦʪʨʠʮʘʪʝʣʥʘ (0) ʚ 88% ʠ ʩʣʘʙʦ ʧʦʣʦʞʠʪʝʣʥʘ (1+) ʚ 12% 

ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ, ʢʘʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʡ-ʚʝʯʝ ʚʲʚ ʬʠʙʨʦʙʣʘʩʪʠʪʝ ʠ ʚ 

ʘʜʚʝʥʪʠʮʠ̫ʪʘ ʥʘ ʤʘʣʢʦʪʦ ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ. 

 

V.3.3.3 ɽʢʩʧʨʝʩʠʷ ʥʘ ʄʄʇ-2 ʠ 9 ʚ ɽʃ ʥʘ ʇʂɺ ʥʘ ʯʦʚʝʢ 

ɺ Eʃ ʥʘ ʇʂɺ ʝʢʩʧʨʝʩʠʷʪʘ ʥʘ MMʇ-2 ʙʝ ʣʦʢʘʣʠʟʠʨʘʥʘ ʚʲʚ ʬʠʙʨʦʙʣʘʩʪʠʪʝ, 

ʢʣʝʪʢʠʪʝ ʥʘ ʤʘʩʪʥʘʪʘ ʪʲʢʘʥ ʠ ʘʜʚʝʥʪʠʮʠ̫ʪʘ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ (ʌʠʛʫʨʘ 

V.23). ɺ 74% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʪʘ ʙʝ ʦʪʯʝʪʝʥʘ, ʢʘʪʦ ʥʠʩʢʦ 

ʧʦʣʦʞʠʪʝʣʥʘ (1+), ʜʦʢʘʪʦ ʚ ʦʩʪʘʥʘʣʠʪʝ 26% ʪʷ ʙʝ ʠʟʯʠʩʣʝʥʘ ʢʘʪʦ ʧʦʣʦʞʠʪʝʣʥʘ 

(2+). ɺ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʝʥʟʠʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʙʝ ʧʨʝʜʠʤʥʦ ʦʪʨʠʮʘʪʝʣʥʘ 

(92% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ). ɺ ʦʧʨʝʜʝʣʝʥʠ ʦʙʣʘʩʪʠ ʪʷ ʙʝ ʦʪʯʝʪʝʥʘ, ʢʘʪʦ ʥʠʩʢʦ 
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ʧʦʣʦʞʠʪʝʣʥʘ (1+) ʚ 8% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ. ʊʘʟʠ ʥʠʩʢʦ ʧʦʣʦʞʠʪʝʣʥʘ ʨʝʘʢʮʠʷ 

ʙʝ ʥʘʙʣʶʜʘʚʘʥʘ ʠ ʧʨʠ ʥʷʢʦʠ ʬʠʙʨʦʙʣʘʩʪʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʙʣʠʟʦ ʜʦ ʛʨʘʥʠʮʘʪʘ 

ʤʝʞʜʫ Eʃ ʠ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ. 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʠʤʫʥʦʨʝʘʢʪʠʚʥʦʩʪʪʘ ʥʘ MMʇ-9 ʙʝ ʧʦʜʦʙʥʦ ʥʘ ʪʦʚʘ ʥʘ 

MMʇ-2. ʇʨʠ Eʃ ʙʝ ʥʘʙʣʶʜʘʚʘʥʦ ʚ ʘʜʚʝʥʪʠʮʠʷʪʘ ʥʘ ʢʨʲʚʦʥʦʩʥʠʪʝ ʩʲʜʦʚʝ, 

ʧʝʨʠʚʘʩʢʫʣʘʨʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚ ʢʣʝʪʢʠʪʝ ʥʘ ʤʘʩʪʥʘʪʘ ʪʲʢʘʥ (ʌʠʛʫʨʘ V.24). 

ʇʦʣʫʢʦʣʠʯʝʩʪʚʝʥʠʷʪ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʠ ʩʣʘʙʦ ʧʦʣʦʞʠʪʝʣʥʘ ʨʝʘʢʮʠʷ (1+) ʚ 83% ʠ 

ʦʪʨʠʮʘʪʝʣʥʘ ʨʝʘʢʮʠʷ (0) ʚ 17% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ. ɺ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ 

ʝʥʟʠʤʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʙʝ ʦʪʯʝʪʝʥʘ ʢʘʪʦ ʦʪʨʠʮʘʪʝʣʥʘ (0) ʚ 94% ʠ ʥʠʩʢʦ 

ʧʦʣʦʞʠʪʝʣʥʘ (1+) ʚ ʦʩʪʘʥʘʣʠʪʝ 6% ʦʪ ʟʨʠʪʝʣʥʠʪʝ ʧʦʣʝʪʘ. ʊʘʟʠ ʝʥʟʠʤʥʘ 

ʝʢʩʧʨʝʩʠʷ ʚ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʙʝ ʦʪʙʝʣʷʟʘʥʘ ʩʘʤʦ ʧʨʠ ʦʪʜʝʣʥʠ ʬʠʙʨʦʙʣʘʩʪʠ, 

ʨʘʟʧʦʣʦʞʝʥʠ ʙʣʠʟʦ ʜʦ ʛʨʘʥʠʮʘʪʘ ʤʝʞʜʫ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʠ Eʃ. 

 

ʌʠʛʫʨʘ V.23. A, ɹ) ʀʍʈ ʟʘ MMʇ-2 ʚ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘ ʥʘ ʇʂɺ ʥʘ ʯʦʚʝʢ. 

ɻʣʘʚʘ ʥʘ ʩʪʨʝʣʢʘ ï ʢʨʲʚʦʥʦʩʝʥ ʩʲʜ; ʩʪʨʝʣʢʘ ï ʛʨʫʧʘ ʦʪ ʤʘʩʪʥʠ ʢʣʝʪʢʠ. 

ʈʘʟʤʝʨʥʘ ʣʠʥʠ̫ - 100 Õm. 

 

 
ʌʠʛʫʨʘ V.24. A, ɹ) ʀʍʈ ʟʘ MMʇ-9 ʚ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘ ʥʘ ʇʂɺ ʥʘ ʯʦʚʝʢ. 

ɻʣʘʚʘ ʥʘ ʩʪʨʝʣʢʘ ï ʢʨʲʚʦʥʦʩʝʥ ʩʲʜ; ʩʪʨʝʣʢʘ ï ʛʨʫʧʘ ʦʪ ʤʘʩʪʥʠ ʢʣʝʪʢʠ. 

ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ - 100 Õm. 
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V.4 ʂʦʣʠʯʝʩʪʚʝʥ ʘʥʘʣʠʟ ʥʘ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘ ʧʨʠ ʯʦʚʝʢ 

ʉʨʘʚʥʠʪʝʣʥʠʷʪ ʢʦʣʠʯʝʩʪʚʝʥ ʘʥʘʣʠʟ ʥʘ ʧʘʨʘʤʝʪʲʨʘ ʙʨʦʡ ʢʣʝʪʢʠ ʚ ʄʂɺ ʠ 

ʇʂɺ ʧʦʢʘʟʘ ʦʧʨʝʜʝʣʝʥʠ ʨʘʟʣʠʢʠ ʧʨʠ ɽʃ ʥʘ ʪʝʟʠ ʚʨʲʟʢʠ (ʌʠʛʫʨʘ V.25; ʊʘʙʣʠʮʘ 

5). 

 

 

ʌʠʛʫʨʘ V.25 ɻʨʘʬʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʜʝʩʢʨʠʧʪʠʚʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʙʨʦʷ ʥʘ ʢʣʝʪʢʠʪʝ ʚ ʇʂɺ ʠ ʄʂɺ. ɸ) 

ʂʚʘʨʪʠʣʥʘ ʜʠʘʛʨʘʤʘ ʧʦʢʘʟʚʘʱʘ ʤʝʜʠʘʥʘʪʘ (ʢʚʘʜʨʘʪʠʪʝ), ʜʦʣʥʘʪʘ ʠ ʛʦʨʥʘʪʘ 

ʛʨʘʥʠʮʘ ʥʘ ʧʨʘʚʦʲʛʲʣʥʠʢʘ ʧʦʢʘʟʚʘʪ ʩʲʦʪʚʝʪʥʦ 25-ʪʠ ʠ 75-ʪʠ ʧʝʨʩʝʥʪʠʣ. 

ʊʦʯʢʠʪʝ ï ʩʪʦʡʥʦʩʪʠ ʠʟʚʲʥ ʦʙʭʚʘʪʘ. ɿʚʝʟʜʠ ï ʝʢʩʪʨʝʤʥʠ ʩʪʦʡʥʦʩʪʠ; ɹ) 

ʂʚʘʨʪʠʣʥʘ ʜʠʘʛʨʘʤʘ ʧʦʢʘʟʚʘʱʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ (ʯʝʨʚʝʥʠ ʢʚʘʜʨʘʪʠ), 

ʜʦʣʥʘʪʘ ʠ ʛʦʨʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʧʨʘʚʦʲʛʲʣʥʠʮʠʪʝ ʧʦʢʘʟʚʘʪ ʩʲʦʪʚʝʪʥʦ ʩʨʝʜʥʘʪʘ 

ʩʪʦʡʥʦʩʪ (Mean) ʢʦʨʠʛʠʨʘʥʘ ʩʲʩ SE ʆʪʩʝʯʢʠʪʝ ʧʦʜ ʠ ʥʘʜ ʧʨʘʚʦʲʛʲʣʥʠʢʘ 

ʧʦʢʘʟʚʘʪ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʢʦʨʠʛʠʨʘʥʘ ʩ 2SD. 

 
 ɽʃ-ʇʂɺ ɽʃ-ʄʂɺ Eʥʜʦ-ʇʂɺ Eʥʜʦ-ʄʂɺ ʃ-ʇʂɺ L-ʄʂɺ 

ʉʨʝʜʥʘ ʩʪʦʡʥʦʩʪ  694.4 1019.4 518.5 806.4 412.5 507.6 

ʄʝʜʠʘʥʘ  666.7 1000.0 416.7 750.0 333.3 416.7 

SD  268.6 400.9 263.9 358.9 229.7 284.2 

Mʠʥ  250.0 416.7 166.7 250.0 83.3 83.3 

ʄʘʢʩ  1416.7 2333.3 1333.3 2166.7 1500.0 1250.0 

_25%  500.0 666.7 333.3 500.0 250.0 333.3 

_75%  833.3 1250.0 666.7 1000.0 500.0 750.0 

 

ʊʘʙʣʠʮʘ 5. ʊʘʙʣʠʮʘ ʧʨʝʜʩʪʘʚʷʱʘ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʙʨʦʷ 

ʥʘ ʢʣʝʪʢʠʪʝ ʥʘ ʤʤ2 ʚ ɽʃ ʠ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʯʘʩʪ (ʃ) ʥʘ ʇʂɺ ʠ ʄʂɺ. SD - 

ʩʪʘʥʜʘʨʪʠ ʦʪʢʣʦʥʝʥʠʷ. 
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ʉʨʝʜʥʠʷʪ ʙʨʦʡ ʢʣʝʪʢʠ ʚ ɽʃ ʥʘ ʄʂɺ ʙʝ ʩ 32% ʧʦ-ʚʠʩʦʢ ʦʪ ʪʦʟʠ ʚ ɽʃ ʥʘ 

ʇʂɺ, ʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʤʝʜʠʘʥʘʪʘ ʙʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʩ 33% ʧʦ-ʚʠʩʦʢʘ. ʊʨʷʙʚʘ ʜʘ ʩʝ 

ʦʪʙʝʣʝʞʠ, ʯʝ ʪʘʟʠ ʨʘʟʣʠʢʘ ʙʝ ʧʦ-ʠʟʨʘʟʝʥʘ ʠ ʚ ʝʥʜʦʣʠʛʘʤʝʥʪʘ, ʢʘʪʦ ʝʥʜʦʣʠʛʘʤʝʥʪʘ 

ʥʘ ʄʂɺ ʩʲʜʲʨʞʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 36% ʧʦʚʝʯʝ ʢʣʝʪʢʠ ʦʪ ʪʦʟʠ ʥʘ ʇʂɺ, ʘ ʤʝʜʠʘʥʘʪʘ 

ʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʩ 44% ʧʦ-ʚʠʩʦʢʘ. ʆʪʥʦʩʥʦ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʙʝ ʦʪʯʠʪʘʥʘ 

ʩʘʤʦ ʨʘʟʣʠʢʘ ʧʨʠ ʤʝʜʠʘʥʘʪʘ (19% ʠ 20%), ʢʘʪʦ ʦʪʥʦʚʦ ʙʨʦʷʪ ʥʘ ʢʣʝʪʢʠʪʝ ʝ ʧʦ-

ʛʦʣʷʤ ʚ ʄʂɺ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ ʥʘ ʨʘʟʣʠʢʘʪʘ ʚ ʙʨʦʷ ʥʘ ʢʣʝʪʢʠʪʝ ʚʲʚ ʚʩʷʢʘ ʦʪ 

ʪʝʟʠ ʪʨʠ ʯʘʩʪʠ ʥʘ ʜʚʘʪʘ ʣʠʛʘʤʝʥʪʘ ʙʝʰʝ ʠʟʯʠʩʣʝʥʘ ʩʲʩ Sign test. ʉʨʘʚʥʝʥʠʝʪʦ ʥʘ 

ʤʝʜʠʘʥʠʪʝ ʚ ɽʃ ʥʘ ʄʂɺ ʠ ʇʂɺ ʧʦʢʘʟʘ ʨ=0.0000....(ʨ<0.05), ʢʦʝʪʦ ʦʪʭʚʲʨʣʷ 

ʥʫʣʝʚʘʪʘ ʭʠʧʦʪʝʟʘ (H0). ɸʣʪʝʨʥʘʪʠʚʥʘʪʘ ʭʠʧʦʪʝʟʘ (H1) ʩʝ ʧʨʠʝʤʘ, ʟʘʱʦʪʦ ʙʝ 

ʫʩʪʘʥʦʚʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ. ʉʨʘʚʥʝʥʠʝʪʦ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʚ 

ʝʥʜʦʣʠʛʘʤʝʥʪʘ ʧʦʢʘʟʘ ʨ= 0.000004 (ʨ< 0.05), ʢʘʪʦ (H0) ʙʝ ʦʪʭʚʲʨʣʝʥʘ, ʘ (H1) ʙʝ 

ʧʨʠʝʪʦ (ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʙʝ ʫʩʪʘʥʦʚʝʥʘ). ʂʦʛʘʪʦ ʩʝ ʩʨʘʚʥʠʭʘ 

ʩʪʦʡʥʦʩʪʠʪʝ ʧʨʠ ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʩʝ ʧʦʣʫʯʠ ʨ= 0.113846 ( > 0.05) ʠ (H0) ʙʝ 

ʧʨʠʝʪʘ. H1 ʙʝ ʝ ʦʪʭʚʲʨʣʝʥʘ - ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʤʝʜʠʘʥʘʪʘ ʥʘ ʙʨʦʷ ʥʘ ʢʣʝʪʢʠʪʝ ʚ 

ʣʠʛʘʤʝʥʪʘʨʥʘʪʘ ʪʲʢʘʥ ʥʘ ʄʂɺ ʠ ʇʂɺ ʥʝ ʙʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ. 

 

V.5 ɽʢʩʧʝʨʠʤʝʥʪʘʣʝʥ ʤʦʜʝʣ ʥʘ ʫʚʨʝʜʘ ʥʘ ʄʂɺ ʥʘ ʢʦʣʷʥʥʘ ʩʪʘʚʘ ʫ ʧʣʲʭ 

V.5.1 ʉʚʝʪʣʠʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʦ ʠ ʝʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʨʘʥʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘʩʪʲʧʚʘʱʠ ʚ ɽʃ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʝʥ ʤʦʜʝʣ ʥʘ ʫʚʨʝʜʘ ʥʘ 

ʄʂɺ ʥʘ ʢʦʣʷʥʥʘ ʩʪʘʚʘ ʫ ʧʣʲʭ 

 

V.5.1.1 ʆʩʤʠ ʜʝʥ ʩʣʝʜ ʫʚʨʝʜʘ ʥʘ ʄʂɺ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʚʝʪʣʠʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʧʦʢʘʟʘʭʘ, ʯʝ ʥʘ 8-ʷ 

ʜʝʥ ʩʣʝʜ ʫʚʨʝʜʘʪʘ ʩʲʱʝʩʪʚʫʚʘ ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥʘ ʛʨʘʥʫʣʘʮʠʦʥʥʘ ʪʲʢʘʥ ʤʝʞʜʫ 

ʧʨʝʨʷʟʘʥʠʪʝ ʢʨʘʠʱʘ ʥʘ ʩʪʘʚʥʘʪʘ ʚʨʲʟʢʘ. ʅʦʚʦʦʙʨʘʟʫʚʘʥʘʪʘ ʛʨʘʥʫʣʦʮʠʦʥʥʘ ʪʲʢʘʥ 

ʩʝ ʦʪʣʠʯʘʚʘʰʝ ʩ ʜʦʙʨʝ ʨʘʟʣʠʯʠʤʠ ʛʨʘʥʠʮʠ ʠ ʥʘʚʣʠʟʘʰʝ ʢʲʤ ʥʝʫʚʨʝʜʝʥʠʪʝ ʯʘʩʪʠ 

ʥʘ ʣʠʛʘʤʝʥʪʘ. ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʫʚʨʝʜʘʪʘ ɽʃ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʰʝ ʩ ʙʦʛʘʪʘ 
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ʢʣʝʪʲʯʥʦʩʪ, ʧʨʝʜʩʪʘʚʝʥʘ ʦʪ ʬʠʙʨʦʙʣʘʩʪʠ ʠ ʧʨʦʛʝʥʠʪʦʨʥʠ ʢʣʝʪʢʠ. ʊʝʟʠ ʢʣʝʪʢʠ 

ʠʤʘʭʘ ʩʚʝʪʣʘ ʮʠʪʦʧʣʘʟʤʘ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʷʤʦ ʷʜʨʦ (ʌʠʛʫʨʘ V26). 

ʅʘʙʣʶʜʘʚʘʭʘ ʩʝ ʢʘʢʪʦ ʝʜʠʥʠʯʥʠ, ʪʘʢʘ ʠ ʛʨʫʧʠ ʦʪ ʬʠʙʨʦʙʣʘʩʪʠ. 

ʄʝʞʜʫʢʣʝʪʲʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʝ ʧʨʝʜʩʪʘʚʝʥʦ ʦʪ ʭʦʤʦʛʝʥʥʦ ʚʝʱʝʩʪʚʦ, ʢʘʪʦ ʚ 

ʥʝʛʦ ʩʝ ʦʪʢʨʠʚʘʭʘ ʢʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ, ʢʘʪʦ ʥʝʨʘʟʢʣʦʥʝʥʠ ʘʮʠʜʦʬʠʣʥʠ ʩʪʨʫʢʪʫʨʠ, 

ʦʨʛʘʥʠʟʠʨʘʥʠ ʚ ʪʲʥʢʠ ʠ ʧʣʦʩʢʠ ʩʥʦʧʯʝʪʘ, ʢʨʲʩʪʦʩʚʘʱʠ ʩʝ ʚ ʨʘʟʣʠʯʥʠ ʧʦʩʦʢʠ. 

ʊʝʟʠ ʚʣʘʢʥʘ ʟʘʝʜʥʦ ʩ ʬʠʙʨʦʙʣʘʩʪʠʪʝ ʠ ʧʨʦʛʝʥʠʪʦʨʥʠʪʝ ʢʣʝʪʢʠ ʥʘʚʣʠʟʘʭʘ ʚ 

ʝʥʜʦʣʠʛʘʤʝʥʪʘ. ɽʥʜʦʣʠʛʘʤʝʥʪʘ ʥʘ ʧʨʝʭʦʜʘ ʩ ɽʃ ʩʲʱʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʰʝ ʩ 

ʙʦʛʘʪʘ ʢʣʝʪʲʯʥʦʩʪ, ʧʨʝʜʩʪʘʚʝʥʘ ʦʪ ʬʠʙʨʦʙʣʘʩʪʠ ʠ ʧʨʦʛʝʥʠʪʦʨʥʠ ʢʣʝʪʢʠ. ɺ ɽʃ ʩʝ 

ʥʘʙʣʶʜʘʚʘʰʝ ʫʩʠʣʝʥʘ ʘʥʛʠʦʛʝʥʝʟʘ ʚ ʦʪʛʦʚʦʨ ʥʘ ʭʘʦʪʠʯʥʦʪʦ ʦʙʨʘʟʫʚʘʥʝ ʥʘ 

ʢʘʧʠʣʷʨʠ ʦʪ ʧʦ-ʛʦʣʝʤʠʪʝ ʩʲʜʦʚʝ ʚ ʨʝʛʠʦʥʘ, ʢʘʢʪʦ ʠ ʝʜʠʥʠʯʥʠ ʢʨʲʚʦʥʦʩʥʠ ʩʲʜʦʚʝ. 

ʃʫʤʝʥʠʪʝ ʥʘ ʪʝʟʠ ʩʲʜʦʚʝ ʙʷʭʘ ʠʟʧʲʣʥʝʥʠ ʩ ʤʦʥʦʞʝʩʪʚʦ ʢʨʲʚʥʠ ʢʣʝʪʢʠ. 

 

 

ʌʠʛʫʨʘ V26. ʉʚʝʪʣʠʥʥʦ-ʤʠʢʨʦʩʢʦʧʩʢʦ ʠʟʩʣʝʜʚʘʥʝ (ʉʄʀ) ʥʘ ʢʦʤʣʝʢʩʘ ɽʃ-

ʣʠʛʘʤʝʥʪ ʥʘ 8 ʜeʥ ʩʣʝʜ ʫʚʨʝʜʘ ʥʘ ʄʂɺ. ɽʃ, ʝʧʠʣʠʛʘʤʝʥʪ; ʃ, 

ʣʠʛʘʤʝʥʪʘʨʥʘ ʯʘʩʪ. A, B) ɽʃ-ʣʠʛʘʤʝʥʪ ʢʦʤʧʣʝʢʩ ʥʘ 8-ʠʷ ʜʝʥ ʩʣʝʜ 

ʫʚʨʝʜʘ, ʩʲʩʪʘʚʝʥ ʦʪ ʟʥʘʯʠʪʝʣʥʠ ʧʦ ʨʘʟʤʝʨʠ ʬʠʙʨʦʙʣʘʩʪʠ (ʚ ʩʠʥʴʦ) ʠ 

ʜʝʟʦʨʛʘʥʠʟʠʨʘʥ ʝʢʩʪʨʘʮʝʣʫʣʘʨʝʥ ʤʘʪʨʠʢʩ ʩ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ (ʚ 

ʯʝʨʚʝʥʦ). ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ, 100 Õm. 

 

ʇʨʠ ʞʠʚʦʪʥʠʪʝ ʣʝʢʫʚʘʥʠ ʩ ʰʝʚ ʥʘ ʄʂɺ ʩʝ ʥʘʙʣʶʜʘʚʘʭʘ ʩʭʦʜʥʠ 

ʤʦʨʬʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ, ʢʘʪʦ ʚ ʜʦʧʲʣʥʝʥʠʝ ʙʝ ʦʪʯʝʪʝʥ ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥ ʩʣʦʡ ʦʪ 

ʛʨʘʥʫʣʘʮʠʦʥʥʘ ʪʲʢʘʥ ʦʢʦʣʦ ʰʝʚʥʠʷ ʤʘʪʝʨʠʘʣ. (ʌʠʛʫʨʘ V27) 
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ʌʠʛʫʨʘ V27. ʉʄʀ ʥʘ ʢʦʤʣʝʢʩʘ ɽʃ-ʣʠʛʘʤʝʥʪ ʥʘ 8 ʜʝʥ ʩʣʝʜ ʫʚʨʝʜʘ ʠ ʰʝʚ ʥʘ 

ʄʂɺ. ɸ, ɹ) ʢʦʤʣʝʢʩ ɽʃ-ʣʠʛʘʤʝʥʪ -ʛʨʘʥʫʣʦʮʠʦʥʥʘ ʪʲʢʘʥ, ʩʲʩʪʘʚʝʥʘ 

ʦʪ ʟʥʘʯʠʪʝʣʥʠ ʧʦ ʨʘʟʤʝʨʠ ʬʠʙʨʦʙʣʘʩʪʠ (ʚ ʩʠʥʴʦ) ʠ ʜʝʟʦʨʛʘʥʠʟʠʨʘʥ 

ʝʢʩʪʨʘʮʝʣʫʣʘʨʝʥ ʤʘʪʨʠʢʩ ʩ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ (ʚ ʯʝʨʚʝʥʦ) ʠ ʥʘʣʠʯʠʝ 

ʥʘ ʰʝʚʝʥ ʤʘʪʝʨʠʘʣ ʦʙʭʚʘʥʘʪ ʦʪ ʛʨʘʥʫʣʫʮʠʦʥʥʘ ʪʲʢʘʥ. ʈʘʟʤʝʨʥʘ 

ʣʠʥʠʷ, 100 Õm. 

 

ʆʪ ʊɽʄ ʧʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ ʚ ɽʃ ʩʝ ʥʘʙʣʶʜʘʚʘʭʘ ʜʦʙʨʝ ʦʬʦʨʤʝʥʠ 

ʬʠʙʨʦʙʣʘʩʪʠ (ʌʠʛʫʨʠ V28 ɸ, ɺ-ɼ; V29 ɸ-ɼ). ʅʷʢʦʠ ʦʪ ʪʷʭ ʧʨʠʪʝʞʘʚʘʭʘ ʧʦ 

ʢʣʝʪʲʯʥʘʪʘ ʩʠ ʧʦʚʲʨʭʥʦʩʪ ʨʘʟʢʣʦʥʝʥʠ ʮʠʪʦʧʣʘʟʤʝʥʠ ʠʟʨʘʩʪʲʮʠ. ʇʦʚʝʯʝʪʦ 

ʬʠʙʨʦʙʣʘʩʪʥʠ ʢʣʝʪʢʠ ʧʨʠʪʝʞʘʚʘʭʘ ʜʦʙʨʝ ʦʬʦʨʤʝʥʦ ʷʜʨʦ ʩ ʦʛʨʦʤʥʦ ʷʜʲʨʮʝ ʠ 

ʜʠʬʫʟʥʦ ʧʨʲʩʥʘʪ ʭʨʦʤʘʪʠʥ. ʎʠʪʦʧʣʘʟʤʘʪʘ ʥʘ ʢʣʝʪʢʠʪʝ ʩʲʜʲʨʞʘʰʝ ʤʥʦʞʝʩʪʚʦ 

ʩʚʦʙʦʜʥʠ ʨʠʙʦʟʦʤʠ, ʦʪʥʦʩʠʪʝʣʥʦ ʛʦʣʷʤ ʙʨʦʡ ʢʨʲʛʣʠ ʤʠʪʦʭʦʥʜʨʠʠ ʩ ʜʦʙʨʝ 

ʨʘʟʣʠʯʠʤʠ ʤʠʪʦʭʦʥʜʨʠʘʣʥʠ ʢʨʠʩʪʠ, ʢʘʢʪʦ ʠ ʨʘʟʰʠʨʝʥ ʛʨʘʥʫʣʠʨʘʥ ʝʥʜʦʧʣʘʟʤʝʥ 

ʨʝʪʠʢʫʣʫʤ ʩ ʝʜʠʥʠʯʥʠ ʠʣʠ ʜʚʦʡʥʠ ʣʘʤʝʣʠ. ɺ ʯʘʩʪ ʦʪ ʬʠʙʨʦʙʣʘʩʪʠʪʝ 

ʛʨʘʥʫʣʠʨʘʥʠʷʪ ʝʥʜʦʧʣʘʟʤʝʥ ʨʝʪʠʢʫʣʫʤ ʙʝ ʤʥʦʛʦ ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥ. ʇʨʘʚʝʰʝ 

ʚʧʝʯʘʪʣʝʥʠʝ ʚ ʦʪʜʝʣʥʠ ʢʣʝʪʢʠ ʠ ʦʙʠʣʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʚʪʦʨʠʯʥʠ ʣʠʟʦʟʦʤʠ ʚ 

ʮʠʪʦʧʣʘʟʤʘʪʘ ʠʤ. ɺʪʦʨʠʯʥʠʪʝ ʣʠʟʦʟʦʤʠ ʙʷʭʘ ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ 

ʝʣʝʢʪʨʦʥʥʦʧʣʲʪʥʠ ʦʢʨʲʛʣʝʥʠ ʩʪʨʫʢʪʫʨʠ. ɺʲʚ ʚʲʪʨʝʢʣʝʪʲʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ 

ʯʘʩʪ ʦʪ ʬʠʙʨʦʙʣʘʩʪʠʪʝ ʩʝ ʟʘʙʝʣʷʟʚʘʭʘ ʬʘʛʦʮʠʪʠʨʘʱʠ ʚʘʢʫʦʣʠ, ʘ ʨʷʜʢʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘʰʝ ʠ ʩʠʣʥʦ ʨʘʟʚʠʪ ʘʧʘʨʘʪ ʥʘ ɻʦʣʜʞʠ, ʧʨʝʜʩʪʘʚʝʥ ʩ ʜʚʦʡʥʠ ʛʣʘʜʢʠ 

ʤʝʤʙʨʘʥʠ, ʚʝʟʠʢʫʣʠ ʠʣʠ ʚʘʢʫʦʣʠ. ʅʘʙʣʶʜʘʚʘʭʘ ʩʝ ʠ ʤʘʢʨʦʬʘʛʠ ʩ ʤʥʦʛʦʙʨʦʡʥʠ 

ʧʩʝʚʜʦʧʦʜʠ, ʘ ʚ ʮʠʪʦʧʣʘʟʤʘʪʘ ʠʤ ʩʝ ʦʪʢʨʠʚʘʭʘ ʤʠʪʦʭʦʥʜʨʠʠ ʩ ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥʠ 

ʢʨʠʩʪʠ, ʢʘʢʪʦ ʠ ʣʠʟʦʟʦʤʠ (ʌʠʛʫʨʘ V28 ɹ). ɺ ʤʝʞʜʫʢʣʝʪʲʯʥʠʷ ʤʘʪʨʠʢʩ ʩʝ 

ʦʪʢʨʠʚʘʭʘ ʝʜʠʥʠʯʥʠ ʭʘʦʪʠʯʥʦ ʨʘʟʧʦʣʦʞʝʥʠ ʚʣʘʢʥʘ ʥʝʦʙʨʘʟʫʚʘʱʠ ʩʥʦʧʦʚʝ. 

ʉʨʘʚʥʠʪʝʣʥʦ ʨʷʜʢʦ ʩʝ ʥʘʙʣʶʜʘʚʘʭʘ ʢʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ ʛʨʫʧʠʨʘʥʠ ʚ ʩʥʦʧʦʚʝ ʠ 
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ʦʨʠʝʥʪʠʨʘʥʠ ʚ ʨʘʟʣʠʯʥʠ ʧʦʩʦʢʠ (ʌʠʛʫʨʠ V28 ɽ; V29 ɽ). ʏʘʩʪ ʦʪ ʚʣʘʢʥʘʪʘ 

ʧʨʠʪʝʞʘʚʘʭʘ ʭʘʨʘʢʪʝʨʥʘ ʫʣʪʨʘʩʪʨʫʢʪʫʨʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ - ʨʝʜʫʚʘʥʝ ʥʘ ʪʲʤʥʠ ʠ 

ʩʚʝʪʣʠ ʠʚʠʮʠ, ʩ ʧʝʨʠʦʜʠʯʥʦʩʪ 64 nm. ʄʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʩʥʦʧʦʚʝ ʩʝ ʦʪʢʨʠʚʘʭʘ ʠ 

ʢʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ ʩ ʥʘʨʫʰʝʥʘ ʥʘʧʨʝʯʥʘ ʩʪʨʠʠʨʘʥʦʩʪ.  

 
 

ʌʠʛʫʨʘ V28. ʊɽʄ ʥʘ 8 ʜʝʥ ʩʣʝʜ ʫʚʨʝʜʘʪʘ ʥʘ ʄʂɺ. ɸ) ʌʙ ʩ ʛʦʣʝʤʠ ʷʜʨʘ ʠ 

ʧʨʝʦʙʣʘʜʘʚʘʱ ɻɽʈ (ʩʪʨʝʣʢʠ). ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ, 2.3 Õm. ɹ) ʄʘʢʨʦʬʘʛ ʩ 

ʤʠʪʦʭʦʥʜʨʠʠ ʩ ʜʦʙʨʝ ʧʨʝʜʩʪʘʚʝʥʠ ʢʨʠʩʪʠ (ʙʷʣʘ ʩʪʨʝʣʢʘ) ʠ ʣʠʟʦʟʦʤʠ 

(ʯʝʨʥʘ ʛʣʘʚʘ ʥʘ ʩʪʨʝʣʢʘ). ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ, 1.4 Õm. ɺ) ʌʙ ʩ ʛʦʣʝʤʠ 

ʷʜʨʘ, ʧʨʝʦʙʣʘʜʘʱ ɻɽʈ (ʩʪʨʝʣʢʠ) ʠ ʷʩʥʦ ʚʠʜʠʤʠ ʣʠʟʦʟʦʤʠ (ʯʝʨʥʠ 

ʩʪʨʝʣʢʠ). ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ, 2,8 Õm. ɻ, ɼ) ʌʙ ʩ ʛʦʣʝʤʠ ʜ̫ʨʘ,  

ʧʨʝʦʙʣʘʜʘʱ ɻɽʈ (ʩʪʨʝʣʢʠ), ʣʠʟʦʟʦʤʠ (ʯʝʨʥʘ ʩʪʨʝʣʢʘ) ʠ ʩʬʝʨʠʯʥʠ 

ʤʠʪʦʭʦʥʜʨʠʠ (ʙʷʣʘ ʩʪʨʝʣʢʘ). ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ, 1.4 Õm. ɽ) ʍʘʦʪʠʯʥʦ 

ʨʘʟʧʦʣʦʞʝʥʠ ʠʣʠ ʦʨʠʝʥʪʠʨʘʥʠ ʚ ʤʘʣʢʠ ʩʥʦʧʦʚʝ ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ ʚ 

ɽʃ. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ, 0.6 Õm. 
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ʌʠʛʫʨʘ V29. ʊɽʄ ʥʘ 8 ʜʝʥ ʩʣʝʜ ʫʚʨʝʜʘʪʘ ʥʘ ʄʂɺ ʠ ʧʦʩʣʝʜʚʘʱ ʦʧʝʨʘʪʠʚʝʥ 

ʰʝʚ. ɸ-ɼ) ʌʙ ʩ ʛʦʣʝʤʠ ʷʜʨʘ, ʣʠʟʦʟʦʤʠ (ʯʝʨʥʘ ʛʣʘʚʘ ʥʘ ʩʪʨʝʣʢʘ), ɻɽʈ 

(ʩʪʨʝʣʢʠ), ʤʠʪʦʭʦʥʜʨʠʠ (ʙʷʣʘ ʩʪʨʝʣʢʘ), ʚʘʢʫʦʣʠ (ʢʲʩʘ ʩʪʨʝʣʢʘ) ʠ 

ʢʦʣʘʛʝʥʦʚʠ ʚʣʘʢʥʘ ʚ ɽʎʄ. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ, 2.3 Õm (ɸ, ɺ, ɼ), 1.4 Õm 

(ɹ), 1.5 Õm (ɻ). ɽ) ʂʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ. ʈʘʟʤʝʨʥʘ ʣʠʥʠʷ, 0,8 Õm. 

 

V.5.1.2 ʐʝʩʪʥʘʜʝʩʝʪʠ ʜʝʥ ʩʣʝʜ ʫʚʨʝʜʘ ʥʘ ʄʂɺ 

ʅʘ ʰʝʩʪʥʘʜʝʩʝʪʠʷ ʜʝʥ ʩʣʝʜ ʫʚʨʝʜʘʪʘ ʛʨʘʥʫʣʘʮʠʦʥʥʘʪʘ ʪʲʢʘʥ ʚʩʝ ʧʦ-ʩʣʘʙʦ ʩʝ 

ʨʘʟʣʠʯʘʚʘʰʝ ʧʦʨʘʜʠ ʫʚʝʣʠʯʝʥʠʷ ʙʨʦʡ ʥʦʚʦʦʙʨʘʟʫʚʘʥʠ ʢʦʣʘʛʝʥʥʠ ʚʣʘʢʥʘ, 

ʩʤʝʩʚʘʱʠ ʩʝ ʩ ʪʝʟʠ ʥʘ ʥʝʫʚʨʝʜʝʥʘʪʘ ʪʲʢʘʥ. ʅʘʙʣʶʜʘʚʘʥʠʪʝ ʚ ʛʦʣʷʤʦ ʢʦʣʠʯʝʚʦ 

ʬʠʙʨʦʙʣʘʩʪʠ ʠ ʧʨʦʛʝʥʠʪʦʨʥʠ ʢʣʝʪʢʠ ʚ ʦʙʣʘʩʪʘ ʥʘ ɽʃ ʙ̫ʭʘ ʧʦ-ʤʘʣʢʦ ʚ ʩʨʘʚʥʝʥʠʝ 

ʩ ʧʨʝʜʠʰʥʠʷ ʧʝʨʠʦʜ (ʌʠʛ. V30). ʌʠʙʨʦʙʣʘʩʪʠʪʝ ʣʦʢʘʣʠʟʠʨʘʥʠ ʚ ɽʃ ʙʷʭʘ 


