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ˤˤ˩˨˩˹ˮ˩ 

ˢ˴́̂ˢ˶̎˹˻˿́̎ ́ ˩˸̍ 

ɺʨʦʞʜʝʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʨʫʧʧʫ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʝʤ ʩʪʝʨʦʠʜʦʛʝʥʝʟʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʬʠʮʠʪʘ 

ʦʜʥʦʛʦ ʠʟ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʙʠʦʩʠʥʪʝʟʝ ʢʦʨʪʠʟʦʣʘ. ɼʝʬʠʮʠʪ ʬʝʨʤʝʥʪʘ 21-

ʛʠʜʨʦʢʩʠʣʘʟʳ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 90% ʚʩʝʭ ʩʣʫʯʘʝʚ ɺɼʂʅ. ɹʳʣ ʢʣʦʥʠʨʦʚʘʥ ʛʝʥ 

ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ï CYP21A2 ʠ ʚʳʷʚʣʝʥʳ ʧʘʪʦʛʝʥʥʳʝ ʤʫʪʘʮʠʠ, ʚʳʟʳʚʘʶʱʠʝ 

ʟʘʙʦʣʝʚʘʥʠʝ, ʦʙʥʘʨʫʞʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʦʡ ʤʫʪʘʮʠʝʡ ʠ 

ʪʷʞʝʩʪʴʶ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ.  

ʇʦ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʚʳʜʝʣʷʶʪ ʜʚʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʬʦʨʤʳ: ʩʦʣʴʪʝʨʷʶʱʫʶ ʠ 

ʧʨʦʩʪʫʶ ʚʠʨʠʣʴʥʫʶ, ʠ ʦʜʥʫ, ʙʦʣʝʝ ʣʝʛʢʫʶ, ʥʝʢʣʘʩʩʠʯʝʩʢʫʶ ʬʦʨʤʫ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʇʨʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʚʥʫʪʨʠʫʪʨʦʙʥʘʷ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʚʠʨʠʣʠʟʘʮʠʠ ʥʘʨʫʞʥʳʭ ʛʝʥʠʪʘʣʠʡ ʫ ʧʣʦʜʦʚ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ʇʦʩʣʝ ʨʦʞʜʝʥʠʷ 

ʦʪʤʝʯʘʝʪʩʷ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʚʠʨʠʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʚʠʜʝ ʫʩʢʦʨʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʢʦʩʪʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʘʜʨʝʥʘʨʭʝ. ʇʨʠ ʩʦʣʴʪʝʨʷʶʱʝʡ 

ʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 75% ʚʩʝʭ ʩʣʫʯʘʝʚ, ʠʤʝʝʪʩʷ ʜʝʬʠʮʠʪ 

ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʦʚ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʩʠʥʜʨʦʤʦʤ ʧʦʪʝʨʠ ʩʦʣʠ. ʅʝʢʣʘʩʩʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʧʝʨʠʧʫʙʝʨʪʘʪʥʦʤ ʚʦʟʨʘʩʪʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ 

ʘʜʨʝʥʘʨʭʝ ʠ ʩʠʤʧʪʦʤʘʤʠ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ, ʪʘʢʠʤʠ, ʢʘʢ ʛʠʨʩʫʪʠʟʤ, ʜʝʨʤʦʧʘʪʠʷ ʠ 

ʘʣʦʧʝʮʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʤʘʨʢʝʨ - 17-ʛʠʜʨʦʢʩʠʧʨʦʛʝʩʪʝʨʦʥ (17OHʇ), 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʛʦʨʤʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɺɼʂʅ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʫ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ, 

ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʣʝʪʘʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʘʥʘʣʠʟʦʤ - ʠʩʩʣʝʜʦʚʘʥʠʝʤ 

ʫʨʦʚʥʷ 17OHʇ ʚ ʢʨʦʚʠ. ʊʦʪʘʣʴʥʳʡ ʥʝʦʥʘʪʘʣʴʥʳʡ ʩʢʨʠʥʠʥʛ ʧʦʟʚʦʣʠʣ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʪʷʞʝʣʳʝ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʠʩʢʣʶʯʠʣ ʦʰʠʙʢʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʫ ʜʝʚʦʯʝʢ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ 1 ʤʣʥ. ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚ ʨʘʟʥʳʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪʦʪʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤ ʜʝʬʠʮʠʪʘ 21-

ʛʠʜʨʦʢʩʠʣʘʟʳ 1:14199 [199]. ɺ ʈʦʩʩʠʠ ʜʦ ʚʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʩʢʨʠʥʠʥʛʘ 

ʚʳʧʦʣʥʝʥʳ ʝʜʠʥʠʯʥʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʯʘʩʪʦʪʘ 

ɺɼʂʅ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1:17000 ʜʦ 1:22000 [11; 25]. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʩʢʨʠʥʠʥʛʘ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪʦʪʘ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ 

ʈʦʩʩʠʠ, ʢʦʪʦʨʘʷ ʚʘʨʴʠʨʫʝʪ ʦʪ 1:5000 ʜʦ 1:12000 [25; 6; 10; 12]. ɺ ʈʦʩʩʠʡʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ ʚ ʮʝʣʦʤ ʯʘʩʪʦʪʘ ɺɼʂʅ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʝ ʦʧʨʝʜʝʣʝʥʘ. 

ɼʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʥʳʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʦ ʩʣʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʣʠʤʦʨʬʥʦʩʪʴ ʜʘʥʥʦʛʦ ʛʝʥʘ 

ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʫʶ ʤʝʪʦʜʠʢʫ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ [78]. 

ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʪʦʢʦʣ ʪʝʨʘʧʠʠ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚ ʜʦʟʘʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʝ ʪʦʣʴʢʦ 

ʟʘʤʝʩʪʠʪʴ ʜʝʬʠʮʠʪ ʢʦʨʪʠʟʦʣʘ, ʥʦ ʠ ʧʦʜʘʚʠʪʴ ʠʟʙʳʪʦʯʥʫʶ ʩʝʢʨʝʮʠʶ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (ɸʂʊɻ), ʚʳʟʳʚʘʶʱʫʶ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʶ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʦʧʳʪ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʪʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʥʠʞʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʜʝʪʝʡ ʩ ɺɼʂʅ ʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ. ʇʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ 

ʘʚʪʦʨʦʚ ʢʦʣʠʯʝʩʪʚʦ ʨʦʜʦʚ ʫ ʞʝʥʱʠʥ ʩ ɺɼʂʅ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʦʡ 

ʧʦʧʫʣʷʮʠʝʡ ʩʦʩʪʘʚʣʷʝʪ 0-10% ʜʣʷ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʳ ʠ 30-50% ʧʨʠ ʚʠʨʠʣʴʥʦʡ 

ʬʦʨʤʝ, ʩʥʠʞʝʥʠʝ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʚʳʷʚʣʷʝʪʩʷ ʫ 60% ʤʫʞʯʠʥ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ 

ʬʦʨʤʘʤʠ ɺɼʂʅ [20; 72; 117; 62; 134; 212]. ʇʨʠʯʠʥʳ ʩʥʠʞʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʫ 

ʜʝʪʝʡ ʩ ɺɼʂʅ, ʯʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʘʥʦʚʣʝʥʠʷ 

ʧʫʙʝʨʪʘʪʘ ʧʨʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

ɺʦ ʚʩʝʭ ʧʫʙʣʠʢʘʮʠʷʭ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʨʦʩʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ɺɼʂʅ [95; 179]. ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʨʘʧʠʠ ʜʝʪʝʡ ʩ ɺɼʂʅ 

ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ.  
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̇˩˶̎ 

ʈʘʟʨʘʙʦʪʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʶ ʠ 

ʥʘʙʣʶʜʝʥʠʶ ʟʘ ʜʝʪʴʤʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ, 

ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʛʦʨʤʦʥʘʣʴʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

˭ˢ˨ˢ̉ˮ 

1. ʆʮʝʥʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʘʤʦʡ ʯʘʩʪʦʡ ʬʦʨʤʳ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ (ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ) ʧʦ ʜʘʥʥʳʤ ʪʦʪʘʣʴʥʦʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʩʢʨʠʥʠʥʛʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ CYP21 ʚ ʨʘʟʥʳʭ 

ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

3. ʆʮʝʥʠʪʴ ʨʦʣʴ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʠʘʛʥʦʩʪʠʢʝ 

ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ; 

4. ʆʧʨʝʜʝʣʠʪʴ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ 17OHʇ ʚ ʨʘʤʢʘʭ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʩʢʨʠʥʠʥʛʘ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʬʦʨʤʳ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ 

ʠ ʚʳʙʦʨʘʩʭʝʤ rʣʝʯʝʥʠʷ 

5. ʀʟʫʯʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ 

ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ; 

6. ʀʩʩʣʝʜʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʬʫʥʢʮʠʠ ʫ ʜʝʪʝʡ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ; 

7. ʆʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ ʥʘ ʨʝʮʝʧʪʦʨʥʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʢʘʥʝʡ ʧʨʦʤʝʞʥʦʩʪʠ ʫ ʜʝʚʦʯʝʢ ʥʘ ʦʩʥʦʚʘʥʠʠ ʀɻʍ ʧʦʩʣʝ 

ʬʝʤʠʥʠʟʠʨʫʶʱʝʡ ʧʣʘʩʪʠʢʠ; 
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8. ʆʮʝʥʠʪʴ ʯʘʩʪʦʪʫ ʛʠʧʝʨʧʣʘʟʠʠ ʵʢʪʦʧʠʯʝʩʢʦʡ ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʪʢʘʥʠ ʚ ʷʠʯʢʘʭ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʝʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ ʫ ʤʘʣʴʯʠʢʦʚ ʩ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ɺɼʂʅ; 

9. ʈʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʝʜʝʥʠʷ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʦʡ 

ʜʠʩʬʫʥʢʮʠʝʡ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ. 

  



9 

 

˹ˢ̂̉˹ˢ̒ ˹˻ˤˮ˭˹ˢ 

ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪʦʪʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤ 

ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ, 

ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 1 ʩʣʫʯʘʡ ʥʘ 9638 ʞʠʚʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʨʘʟʤʝʨʘʭ ʚʳʙʦʨʢʠ (ʙʦʣʝʝ 9,5 ʤʣʥ. 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ), ʚʳʩʦʢʦʤ ʧʨʦʮʝʥʪʝ ʦʭʚʘʪʘ ʥʝʦʥʘʪʘʣʴʥʳʤ ʩʢʨʠʥʠʥʛʦʤ (96,2%) ʠ 

ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ (6 ʣʝʪ). ʏʘʩʪʦʪʘ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʈʦʩʩʠʠ ʚʳʰʝ, ʯʝʤ 

ʚ ʩʨʝʜʥʝʤ ʚ ʤʠʨʦʚʦʡ ʧʦʧʫʣʷʮʠʠ 1:14198. ʇʦʢʘʟʘʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʚ ʯʘʩʪʦʪʝ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤ ɺɼʂʅ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʦʣʫʯʝʥʳ 

ʜʘʥʥʳʝ ʦ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʛʝʥʦʪʠʧʦʚ ʚ ʦʪʜʝʣʴʥʳʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʚʳʷʚʣʝʥʳ ʜʦʤʠʥʠʨʫʶʱʠʝ ʤʫʪʘʮʠʠ ʜʣʷ ʜʘʥʥʳʭ 

ʛʨʫʧʧ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ ʨʘʟʣʠʯʠʡ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʜʘʥʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʘʧʨʦʙʠʨʦʚʘʥ ʤʝʪʦʜ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʣʠʛʘʟʦʟʘʚʠʩʠʤʦʡ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʠ ʧʦʢʘʟʘʥʘ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʨʫʧʥʳʭ ʧʝʨʝʩʪʨʦʝʢ ʛʝʥʘ, ʜʝʣʝʮʠʡ ʠ ʜʫʧʣʠʢʘʮʠʡ 

ʢʦʧʠʡ CYP21A2. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʝʥʘʪʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʝ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʠ ʛʝʥʦʪʠʧ-ʬʝʥʦʪʠʧ ʥʘ ʙʦʣʴʰʦʡ ʢʦʛʦʨʪʝ ʜʝʪʝʡ 

ʩ ʜʝʬʠʮʠʪʦʤ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ 

çʪʷʞʝʣʳʭè ʛʝʥʦʪʠʧʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ 

ʚʳʷʚʣʝʥʘ ʥʠʟʢʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ çʩʨʝʜʥʠʭè ʠ çʣʝʛʢʠʭè ʛʝʥʦʪʠʧʦʚ ʫ 

ʜʝʪʝʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʧʦʢʘʟʘʥʘ ʥʠʟʢʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʫʨʦʚʥʷ 

17OHʇ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʭʦʜʝ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʬʦʨʤʳ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʝʤʳ ʪʝʨʘʧʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʙʦʣʴʰʦʡ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ ʩ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʢʦʥʝʯʥʦʛʦ 
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ʨʦʩʪʘ ʧʘʮʠʝʥʪʦʚ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ, ʚʦʟʨʘʩʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʬʦʨʤʳ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɺʳʷʚʣʝʥʳ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʜʣʷ ʨʦʩʪʘ ʜʝʪʝʡ ʠ ʧʦʢʘʟʘʥʘ ʩʚʷʟʴ 

ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʨʦʩʪʘ ʠ ʜʦʟʦʡ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʇʨʦʚʝʜʝʥʥʳʡ 

ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʛʦʨʤʦʥʦʤ ʨʦʩʪʘ ʥʝ ʜʦʢʘʟʘʣ ʟʥʘʯʠʤʦʛʦ 

ʵʬʬʝʢʪʘ ʥʘ ʢʦʥʝʯʥʳʡ ʨʦʩʪ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ. 

ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʩʥʠʞʝʥʠʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫ ʤʘʣʴʯʠʢʦʚ ʩ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʥʥʠʤʠ 

ʩʨʦʢʘʤʠ ʚʩʪʫʧʣʝʥʠʷ ʚ ʧʫʙʝʨʪʘʪ ʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʨʘʟʚʠʪʠʷ ʛʠʧʝʨʧʣʘʟʠʠ 

ʵʢʪʦʧʠʨʦʚʘʥʥʦʡ ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʪʢʘʥʠ ʚ ʷʠʯʢʘʭ. 

ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʮʝʧʪʦʨʦʚ ʢ ʵʩʪʨʦʛʝʥʘʤ ʠ 

ʘʥʜʨʦʛʝʥʘʤ ʚ ʪʢʘʥʷʭ ʧʨʦʤʝʞʥʦʩʪʠ ʫ ʜʝʚʦʯʝʢ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʜʝʬʠʮʠʪʘ 

21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʠ ʧʦʢʘʟʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ 

ʥʘ ʨʝʮʝʧʪʦʨʥʫʶ ʟʘʢʣʘʜʢʫ. 

ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʩʥʠʞʝʥʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʵʩʪʨʦʛʝʥʘʤ ʩʦ ʩʪʦʨʦʥʳ 

ʚʥʫʪʨʝʥʥʠʭ ʛʝʥʠʪʘʣʠʡ ʫ ʜʝʚʦʯʝʢ-ʧʦʜʨʦʩʪʢʦʚ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ɺɼʂʅ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 
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˽˾ˢ˴́ˮ̉˩˿˴ˢ̒ ˭˹ˢ̉ˮ˸˻˿́̎ 

1. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʚ ʈʌ ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʟʘ ʧʝʨʠʦʜ 

ʩ 2010 ʧʦ 2015 ʛʦʜʘ ʧʨʦʮʝʜʫʨʝ ʩʢʨʠʥʠʥʛʘ ʙʳʣʦ ʧʦʜʚʝʨʛʥʫʪʦ 9 ʤʣʥ 909 ʪʳʩ 570 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 96,2% ʚʩʝʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚ ʈʌ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʵʪʠʭ ʜʘʥʥʳʭ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʯʘʩʪʦʪʘ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʠʣʘ 1 ʩʣʫʯʘʡ ʥʘ 9638 ʞʠʚʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʫʨʦʚʝʥʴ 

17OHʇ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʩʢʨʠʥʠʥʛʝ, ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʦʣʴʢʦ ʧʦ ʫʨʦʚʥʶ 17OHʇ 

ʥʝʚʦʟʤʦʞʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩʦʣʴʪʝʨʷʶʱʫʶ, ʚʠʨʠʣʴʥʫʶ ʠʣʠ ʥʝʢʣʘʩʩʠʯʝʩʢʫʶ 

ʬʦʨʤʫ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ 

ʩʢʨʠʥʠʥʛʘ. 

2. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʘ ʘʣʣʝʣʴ-ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʇʎʈ 

ʜʣʷ ʜʝʪʝʢʮʠʠ ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ CYP21, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 85% ʜʣʷ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤ, ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʤʝʩʪʦ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʘʣʛʦʨʠʪʤʝ ʜʠʘʛʥʦʩʪʠʢʠ 

ʨʘʟʥʳʭ ʬʦʨʤ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ.  

3. ɺʧʝʨʚʳʝ ʚ ʈʌ ʥʘʤʠ ʚʥʝʜʨʝʥ ʤʝʪʦʜ ʤʫʣʴʪʠʧʣʝʢʩʥʦʡ ʣʠʛʘʟʦʟʘʚʠʩʠʤʦʡ 

ʘʤʧʣʠʬʠʢʘʮʠʠ (MLPA), ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʝʪʦʜʦʤ 

ʜʣʷ ʩʝʤʝʡʥʦʛʦ ʢʦʥʩʫʣʪɹʠʨʦʚʘʥʠʷ ʠ ʧʨʝʥʘʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʧʠʡ ʢʘʢ ʘʢʪʠʚʥʦʛʦ ʛʝʥʘ CYP21A2, ʪʘʢ ʠ ʢʦʣʠʯʝʩʪʚʦ ʢʦʧʠʡ 

ʧʩʝʚʜʦʛʝʥʘ CYP21A1 (CYP21P), ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʩʣʦʞʥʳʭ ʭʠʤʝʨʥʳʭ 

ʛʝʥʦʚ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʨʫʛʠʝ ʤʝʪʦʜʳ. 

4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ 

ʩʥʠʞʝʥʠʝ ʬʝʨʪʠʣʴʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩ ɺɼʂʅ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʥʘʯʝʥʠʝ ʢʦʥʪʨʦʣʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʨʘʧʠʠ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤʠ ʜʣʷ ʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʬʫʥʢʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʦʜʭʦʜʳ ʢ ʣʝʯʝʥʠʶ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ 

ʧʨʦʛʥʦʟʘ ʬʝʨʪʠʣʴʥʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩ ɺɼʂʅ. 

5. ʆʧʨʝʜʝʣʝʥʳ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʪʘʥʦʚʣʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ 

ʥʘ ʬʝʨʪʠʣʴʥʦʩʪʴ ʫ ʤʫʞʯʠʥ ʩ ɺɼʂʅ. ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ TART ʫ 

ʤʘʣʴʯʠʢʦʚ ʩ ɺɼʂʅ (18,75%), ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʤʝʪʦʜʦʤ ʋɿʀ ʠ ʥʝ 



12 

 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʨʠ ʦʩʤʦʪʨʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʚʢʣʶʯʠʪʴ ʋɿʀ ʪʝʩʪʠʢʫʣ 

ʚ ʘʣʛʦʨʠʪʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʩ ɺɼʂʅ.  

6. ʀʟʫʯʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʛʦʨʤʦʥʦʤ ʨʦʩʪʘ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ, ʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʦʝ ʣʝʯʝʥʠʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʦʥʝʯʥʳʡ 

ʨʦʩʪʘ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ, ʢʦʪʦʨʳʡ ʩʥʠʞʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʝʡ. 

ʊʘʠʤ ʦʙʨʘʟʦʤ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʛʦʨʤʦʥʘ ʨʦʩʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. 
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˽˻˶˻ˬ˩˹ˮ̒Σ ˤ̍˹˻˿ˮ˸̍˩ ˹ ˢ ˭ˢ̋ˮ́̂ 

1. ʇʦ ʜʘʥʥʳʤ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʩ 2010 ʧʦ 2016ʛʛ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪʦʪʘ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 1 ʩʣʫʯʘʡ 

ʥʘ 9638 ʞʠʚʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ɺʳʷʚʣʝʥʘ ʨʘʟʥʠʮʘ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʚ 

ʋʨʘʣʴʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ 1:6749 ʠ ʤʠʥʠʤʘʣʴʥʦʡ ï ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ 

ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ 1:14876. 

2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʧʦʵʪʘʧʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʠʢ. ʅʘʣʠʯʠʝ ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ CYP21A2 ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʝʝ ʜʦʨʦʛʦʩʪʦ̫ ʱʠʡ ʤʝʪʦʜ ʘʣʣʝʣʴ-ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʇʎʈ ʥʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ. ɺr ʷʚʣʝʥʥʘʷ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʥʠʮʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ ʚ ʦʪʜʝʣʴʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʦʧʨʝʜʝʣʷʝʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ 

ʘʣʣʝʣ-ɹʩʧʝʮʠʬʠʯʝʩʢʦʡ ʇʎʈ ʩʦʩʪʘʚʣʷʝʪ 85%. ɼʣʷ ʧʦʠʩʢʘ ʨʝʜʢʠʭ ʤʫʪʘʮʠʡ ʚ 

ʛʝʥʝ CYP21A2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ. ʉ ʮʝʣʴʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʩʝʤʝʡ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʝʥʘʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ MLPA, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʷʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʧʠʡ ʛʝʥʘ CYP21A2 ʠ ʛʝʥʘ CYP21A1P. 

3. ʀʤʝʝʪʩʷ ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʫʨʦʚʥʝʤ 17OHʇ, ʧʦʣʫʯʝʥʥʳʤ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ, ʠ ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʝʨʝʢʨʝʩʪ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ 17ʆʅʇ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʩʦʣʴʪʝʨʷʶʱʠʤ, ʚʠʨʠʣʴʥʳʤ ʠ ʥʝʢʣʘʩʩʠʯʝʩʢʠʤ ʛʝʥʦʪʠʧʘʤʠ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʬʦʨʤʫ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʦʨʤʦʥʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʚ ʧʨʦʮʝʜʫʨʝ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ. 

4. ʈʝʟʫʣʴʪʘʪʳ ʜʣʠʪʝʣʴʥʦʛʦ ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʩ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ɺɼʂʅ ʧʨʦʜʝʤʦʥʩʪʠʨʦʚʘʣʠ ʩʥʠʞʝʥʠʝ ʢʦʥʝʯʥʦʛʦ 

ʨʦʩʪʘ ʧʨʠ ʚʩʝʭ ʬʦʨʤʘʭ ʟʘʙʦʣʝʚʘʥʠʷ, ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʫ ʧʘʮʠʝʥʪʦʚ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ. ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʜʦʟʦʡ 
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ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʦ ʚ ʨʘʥʥʝʤ ʜʝʪʩʪʚʝ ʠ 

ʚ ʧʫʙʝʨʪʘʪʥʳʡ ʧʝʨʠʦʜ. ʇʨʠʤʝʥʝʥʠʝ ʛʦʨʤʦʥʘ ʨʦʩʪʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ 

ʨʦʩʪʘ ʥʘ ʵʪʘʧʝ ʣʝʯʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʜʚʘ ʛʦʜʘ ʪʝʨʘʧʠʠ ʧʨʠʙʘʚʣʷʶʪ ʢ ʢʦʥʝʯʥʦʤʫ 

ʨʦʩʪʫ ʚ ʩʨʝʜʥʝʤ 3ʩʤ. 

5. ʇʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ 

ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʥʘʯʠʥʘʝʪʩʷ ʨʘʥʴʰʝ, ʯʝʤ ʫ 

ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʤ ʪʝʩʪʠʢʫʣ ʠ ʫʨʦʚʝʥʴ ʠʥʛʠʙʠʥʘ ɺ, ʢʘʢ ʤʘʨʢʝʨʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ɺɼʂʅ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʳ, ʥʦ ʩʥʠʞʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ. ʆʩʥʦʚʥʦʝ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʠʥʛʠʙʠʥʘ ɺ ʦʢʘʟʳʚʘʶʪ ʦʧʫʭʦʣʠ ʷʠʯʝʢ ʠʟ 

ʵʢʪʦʧʠʨʦʚʘʥʥʦʡ ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʪʢʘʥʠ, ʢʦʪʦʨʳʝ ʚʳʷʚʣʝʥʳ ʫ 18,75% 

ʧʘʮʠʝʥʪʦʚ. 

6. ɺʦʟʨʘʩʪ ʤʝʥʘʨʭʝ ʫ ʜʝʚʦʯʝʢ ʩ ɺɼʂʅ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ. 

ʕʩʪʨʦʛʝʥʠʟʘʮʠʷ ʥʘʨʫʞʥʳʭ ʛʝʥʠʪʘʣʠʡ ʟʘʚʠʩʠʪ ʦʪ ʢʦʤʧʝʥʩʘʮʠʠ 

ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʮʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʛʠʥʘʣʴʥʦʛʦ ʤʘʟʢʘ. ʉʪʝʧʝʥʴ ʵʩʪʨʦʛʝʥʠʟʘʮʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʛʝʥʠʪʘʣʠʡ, ʦʮʝʥʝʥʥʘʷ ʧʦ ʨʘʟʤʝʨʘʤ ʤʘʪʢʠ, ʩʥʠʞʝʥʘ ʧʨʠ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ɺɼʂʅ ʜʘʞʝ ʧʨʠ ʢʦʤʧʝʥʩʘʮʠʠ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ ʚ 

ʧʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɺʥʫʪʨʠʫʪʨʦʙʥʘʷ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʷ ʥʝ ʚʣʠʷʝʪ ʥʘ 

ʨʝʮʝʧʪʦʨʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʢʘʥʝʡ ʧʨʦʤʝʞʥʦʩʪʠ ʫ ʜʝʚʦʯʝʢ ʩ ɺɼʂʅ. 

ˢ˽˾˻ˣˢ̇ˮ̒ ˾ˢˣ˻́̍ 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘ ʧʝʨʠʦʜ 2001 ï 

2018 ʛʦʜʳ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʥʘ ʙʦʣʝʝ, ʯʝʤ ʪʨʠʜʮʘʪʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʛʨʝʩʩʘʭ ʠ 

ʢʦʥʬʝʨʝʥʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʥʘ: 

¶ II ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʢʦʥʛʨʝʩʩʝ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʠè ʩ ʫʯʘʩʪʠʝʤ ʩʪʨʘʥ ʉʅɻ, ʄʦʩʢʚʘ, 25-28 ʤʘʷ 2014 
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¶  XI ʈʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʜʝʪʩʢʠʭ 

ʵʥʜʦʢʨʠʥʦʣʦʛʦʚ çʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʘʷ ʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ 

ʚ ʧʝʜʠʘʪʨʠʠè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 30-31 ʤʘʷ 2015 ʛʦʜʘ 

¶ 54 ɽʚʨʦʧʝʡʩʢʦʤ ʦʙʱʝʩʪʚʝ ʜʝʪʩʢʠʭ ʵʥʜʦʢʨʠʥʦʣʦʛʦʚ ESPE, ɹʘʨʩʝʣʦʥʘ, 

ʀʩʧʘʥʠʷ, 1-4 ʦʢʪʷʙʨʷ 2015 

¶ VII ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʵʥʜʦʢʨʠʥʦʣʦʛʦʚ 2-5 ʤʘʨʪʘ 2016 (ʄʦʩʢʚʘ) 

¶ ʋʯʝʥʦʤ ʩʦʚʝʪʝ ʌɻɹʋ çʕʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè ʄɿʈʌ, 

19 ʠʶʥʷ 2017 ʛʦʜʘ 

¶ ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çʆʈʌɸʅʅʓɽ ɹʆʃɽɿʅʀè, 1-3 ʠʶʥʷ 2017 ʛʦʜʘ, ʄʦʩʢʚʘ 

¶ ʥʘ III ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʛʨʝʩʩʝ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠè, 1-4 ʤʘʨʪʘ 2017 ʛʦʜʘ, 

ʄʦʩʢʚʘ  

 

ˤ˹˩˨˾˩˹ˮ˩ ˾˩˭̂˶̎́ˢ́˻ˤ ˮ˿˿˶˩˨˻ˤˢ˹ˮ̒ ˤ ˽˾ˢ˴́ˮ˴̂ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʚʝʜʝʥʠʶ ʜʝʪʝʡ ʩ 

ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚʥʝʜʨʝʥʳ 

ʚ ʧʨʘʢʪʠʢʫ ʀʥʩʪʠʪʫʪʘ ʜʝʪʩʢʦʡ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʌɻɹʋ çʅʄʀʎ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠè 

ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʩ ɺɼʂʅ ʚ ʨʘʟʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʚʢʣʶʯʝʥʳ ʚ 

ʦʙʫʯʘʶʱʠʝ ʢʫʨʩʳ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʦʨʜʠʥʘʪʦʨʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʌɻɹʋ çʅʄʀʎ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʠè ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. ʄʘʪʝʨʠʘʣʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ ʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ 

ʩʘʡʪʝ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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˽̂ˣ˶ˮ˴ˢ̇ˮˮ 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 37 ʨʘʙʦʪ, ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 31, ʚ 

ʠʥʦʩʪʨʘʥʥʳʭ ʞʫʨʥʘʣʘʭ ï 6 (ʰʝʩʪʴ), ʚ ʞʫʨʥʘʣʘʭ, ʨʝʮʝʥʟʠʨʫʝʤʳʭ ɺɸʂ ʈʌ - 12 

(ʜʚʝʥʘʜʮʘʪʴ), ʠʟʜʘʥʦ ʧʦʩʦʙʠʝ ʜʣʷ ʚʨʘʯʝʡ çɺʨʦʞʜʝʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʫ ʜʝʪʝʡè,  çʍʨʦʥʠʯʝʩʢʘʷ ʥʘʜʧʦʯʝʯʥʠʢʦʚʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴè, ʛʣʘʚʳ 

ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʜʣʷ ʚʨʘʯʝʡ çɼʝʪʩʢʘʷ ʵʥʜʦʢʨʠʥʦʣʦʛʠʷè, ʥʘʮʠʦʥʘʣʴʥʦʤ ʨʫʢʦʚʦʜʩʪʚʝ 

çʕʥʜʦʢʨʠʥʦʣʦʛʠʷè, çʉʧʨʘʚʦʯʥʠʢ ʧʦ ʜʝʪʩʢʦʡ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠè. 

˻ˣ̌˩˸ ˮ ˿́˾̂˴́̂˾ˢ ˨ˮ˿˿˩˾́ˢ̇ˮˮ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʛʣʘʚ (ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, 

ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʩʫʞʜʝʥʠʝ ʠ ʟʘʢʣʶʯʝʥʠʝ), 

ʚʳʚʦʜʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʆʙʱʠʡ ʦʙʲʝʤ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 212 

ʩʪʨʘʥʠʮ. ʈʘʙʦʪʘ ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 44 ʨʠʩʫʥʢʘʤʠ ʠ 31 ʪʘʙʣʠʮʝʡ.  

 

˶ˮ̉˹̍˯ ˤ˴˶ˢ˨ ˢˤ́˻˾ˢ 

ɸʚʪʦʨ ʣʠʯʥʦ ʧʨʦʚʝʣ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʤʠʨʝ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʣ ʜʠʟʘʡʥ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ. ɸʚʪʦʨ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʘʮʠʝʥʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʣ ʜʣʠʪʝʣʴʥʦ 

ʥʘʙʣʶʜʝʥʠʝ, ʧʦʜʜʝʨʞʠʚʘʣ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʘʢʪ ʩ ʙʦʣʴʥʳʤʠ ʠ ʠʭ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ, 

ʫʯʘʩʪʚʦʚʘʣ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʦʜʠʣ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ɼʠʩʩʝʨʪʘʥʪʦʤ ʚʳʧʦʣʥʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʠʟʣʦʞʝʥʳ ʚ ʜʘʥʥʦʡ ʨʫʢʦʧʠʩʠ. ɸʚʪʦʨ ʧʨʝʜʣʦʞʠʣ ʘʣʛʦʨʠʪʤʳ 

ʜʠʘʛʥʦʩʪʠʢʠ ɺɼʂʅ ʚ ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʘʚʪʦʨʦʤ ʚ ʩʪʘʪʴʷʭ 

ʠ ʜʦʣʦʞʝʥʳ ʥʘ ʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. 
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˥˶ˢˤˢ мΦ ˤ˾˻ˬ˨˩˹˹ˢ̒ ˨ˮ˿̅̂˹˴̇ˮ̒ ˴˻˾̍ 

˹ˢ˨˽˻̉˩̉˹ˮ˴˻ˤΦ ˻ˣ˭˻˾ ˶ˮ́˩˾ˢ́̂˾̍ 

1.1. ˮ˿́˻˾ˮ̉˩˿˴ˢ̒ ˿˽˾ˢˤ˴ˢ 

ɺʨʦʞʜʝʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ï ʵʪʦ ʮʝʣʘʷ ʛʨʫʧʧʘ 

ʚʨʦʞʜʝʥʥʳʭ ʤʦʥʦʛʝʥʥʳʭ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʝʨʚʦʝ ʦʧʠʩʘʥʠʝ 

ʧʘʮʠʝʥʪʘ ʩ ʜʘʥʥʳʤ ʩʠʥʜʨʦʤʦʤ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʨʝʜʠʥʝ 19 ʚʝʢʘ. ɺ 1865ʛ ʠʪʘʣʴʷʥʩʢʠʡ 

ʘʥʘʪʦʤ Luigi De Crecchio ʧʨʠʚʝʣ ʦʧʠʩʘʥʠʝ ʧʘʮʠʝʥʪʘ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʢʦʪʦʨʳʡ ʫʤʝʨ 

ʧʨʠ ʷʚʣʝʥʠʷʭ ñʘʜʠʥʘʤʠʠ ʠ ʨʚʦʪʳò, ʥʘ ʚʩʢʨʳʪʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʥʫʪʨʝʥʥʠʝ 

ʞʝʥʩʢʠʝ ʧʦʣʦʚʳʝ ʦʨʛʘʥʳ [88]. ʋʞʝ ʚ ʢʦʥʮʝ 19 ʚʝʢʘ ʚʳʷʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʞʝʥʩʢʦʛʦ 

ʧʩʝʚʜʦʛʝʨʤʘʬʨʦʜʠʪʠʟʤʘ ʩ ʛʠʧʝʨʧʣʘʟʠʝʡ ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ɺ ʥʘʯʘʣʝ 20 ʚʝʢʘ 

ʧʦʷʚʠʣʠʩʴ ʩʦʦʙʱʝʥʠʷ ʦ ʩʚʷʟʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʤʘʣʴʯʠʢʦʚ ʩ 

ʛʠʧʝʨʧʣʘʟʠʝʡ ʠʣʠ ʦʙʲʝʤʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ʉʦʯʝʪʘʥʠʝ ʚ ʦʜʥʦʡ 

ʩʝʤʴʝ ʜʝʚʦʯʝʢ ʩ ʛʝʨʤʘʬʨʦʜʠʪʠʟʤʦʤ ʠ ʤʘʣʴʯʠʢʦʚ ʩ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ ʧʦʣʦʚʳʤ 

ʨʘʟʚʠʪʠʝʤ ʧʦʟʚʦʣʠʣʦ ʨʷʜʫ ʘʚʪʦʨʦʚ ʧʨʝʜʧʦʣʦʞʠʪʴ ʝʜʠʥʫʶ ʚʨʦʞʜʝʥʥʫʶ ʧʨʠʯʠʥʫ 

ʜʘʥʥʳʭ ʩʦʩʪʦʷʥʠʡ [98; 87]. ɺ 1912 ʛʦʜʫ Gallais ʚʚʝʣ ʪʝʨʤʠʥ ʘʜʨʝʥʦʛʝʥʠʪʘʣʴʥʳʡ 

ʩʠʥʜʨʦʤ.  

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʧʝʨʚʳʝ ɺʝʨʝʱʠʥʩʢʠʡ ʆ.ɺ. ʚ 1924ʛ ʦʙʦʙʱʠʣ 12 

ʩʣʫʯʘʝʚ ʥʘʜʧʦʯʝʯʥʦ-ʧʦʣʦʚʦʛʦ ʩʠʥʜʨʦʤʘ [5].  ɺ ʨʘʙʦʪʘʭ 20-30-ʭ ʛʦʜʦʚ ʦʜʥʦʛʦ ʠʟ 

ʦʩʥʦʚʘʪʝʣʝʡ ʩʦʚʝʪʩʢʦʡ ʧʝʜʠʘʪʨʠʠ ʄʦʣʯʘʥʦʚʘ ɺ.ʀ. ʠ ʚʳʜʘʶʱʝʛʦʩʷ ʧʘʪʦʣʦʛʘ 

ɼʘʚʳʜʦʚʩʢʦʛʦ ʀ.ɺ. ʠʤʝʶʪʩʷ ʧʦʧʳʪʢʠ ʦʙʲʷʩʥʠʪʴ ʧʨʠʯʠʥʫ ʘʜʨʝʥʦʛʝʥʠʪʘʣʴʥʦʛʦ 

ʩʠʥʜʨʦʤʘ [17]. ɺ 1946ʛ ʦʜʠʥ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʚ ʈʦʩʩʠʠ ʜʠʨʝʢʪʦʨ 

ɺʩʝʩʦʶʟʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ (ʚ ʧʦʩʣʝʜʫʶʱʝʤ 

ʕʅʎ) ʐʝʨʝʰʝʚʩʢʠʡ ʅ.ɸ. ʚʳʜʝʣʠʣ ʤʳʰʝʯʥʳʡ ʪʠʧ ʩʫʧʨʘʨʝʥʦ-ʛʝʥʠʪʘʣʴʥʦʛʦ 

ʩʠʥʜʨʦʤʘ, ʢʦʪʦʨʳʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʠʨʠʣʴʥʦʡ ʬʦʨʤʝ 

ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ [26]. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʣʝʯʝʥʠʷ ʢʘʢ ʜʝʚʦʯʝʢ ʩ ʷʚʣʝʥʠʷʤʠ ʚʠʨʠʣʠʟʤʘ, ʪʘʢ ʠ 

ʤʘʣʴʯʠʢʦʚ ʩ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ ʧʦʣʦʚʳʤ ʨʘʟʚʠʪʠʝʤ ʧʨʠ ʘʜʨʝʥʦʛʝʥʠʪʘʣʴʥʦʤ 



18 

 

ʩʠʥʜʨʦʤʝ ʙʳʣ ʭʠʨʫʨʛʠʯʝʩʢʠʡ. ʋʜʘʣʝʥʠʝ ʦʜʥʦʛʦ ʥʘʜʧʦʯʝʯʥʠʢʘ ʜʘʚʘʣʦ ʯʘʩʪʠʯʥʳʡ ʠ 

ʚʨʝʤʝʥʥʳʡ ʵʬʬʝʢʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʚʫʩʪʦʨʦʥʥʷʷ ʘʜʨʝʥʘʣʵʢʪʦʤʠʷ ʙʳʣʘ ʥʝʚʦʟʤʦʞʥʘ 

ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʚ ʪʦ ʚʨʝʤʷ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ [26].  

ʈʘʟʚʠʪʠʝ ʙʠʦʭʠʤʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʧʦʣʦʞʠʣʦ ʥʘʯʘʣʦ ʥʦʚʦʤʫ ʵʪʘʧʫ ʚ 

ʠʟʫʯʝʥʠʠ ʘʜʨʝʥʦʛʝʥʠʪʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ. ʉʠʥʪʝʟ ʠ ʢʣʠʥʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʟʘ ʢʦʪʦʨʦʝ Hench P.S. ʠ Kendall E.C. ʚ 1949ʛ 

ʧʦʣʫʯʠʣʠ ʅʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ, ʧʦʟʚʦʣʠʣʦ ʵʥʜʦʢʨʠʥʦʣʦʛʘʤ ʥʝ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʠʪʴ 

ʵʪʠʦʣʦʛʠʶ ʠ ʧʘʪʦʛʝʥʝʟ ʘʜʨʝʥʦʛʝʥʠʪʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʥʦ ʠ ʧʨʦʚʦʜʠʪʴ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʪʝʨʘʧʠʶ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. Bartter F.C. ʠ Wilkins L. ʧʝʨʚʳʤʠ 

ʩʚʷʟʘʣʠ ʘʜʨʝʥʦʛʝʥʠʪʘʣʴʥʳʡ ʩʠʥʜʨʦʤ ʩ ʜʝʬʠʮʠʪʦʤ ʬʝʨʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʠʥʪʝʟ ʢʦʨʪʠʟʦʣʘ [38; 267]. ʅʘʯʠʥʘʷ c 50-ʭ ʛ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʩʦʚʨʝʤʝʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ. 

ɺ ʉʉʉʈ ʥʘ ʙʘʟʝ ʀʥʩʪʠʪʫʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʠ ʭʠʤʠʠ 

ʛʦʨʤʦʥʦʚ ɸʄʅ ʉʉʉʈ (ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʕʅʎ) ʚ 1961ʛ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʜʝʪʩʢʘʷ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʘʷ ʢʣʠʥʠʢʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬ. ʄ.ɸ. ɾʫʢʦʚʩʢʦʛʦ. ɺ 

ʜʝʪʩʢʦʡ ʢʣʠʥʠʢʝ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʠʣʘʩʴ ʢʣʠʥʠʯʝʩʢʘʷ ʠ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ʧʦ 

ʘʜʨʝʥʦʛʝʥʠʪʘʣʴʥʦʤʫ ʩʠʥʜʨʦʤʫ [4; 8; 19; 22]. ɺ 1969ʛ ʩʦʩʪʦʷʣʩʷ III ɺʩʝʩʦʶʟʥʳʡ 

ʩʲʝʟʜ ʜʝʪʩʢʠʭ ʚʨʘʯʝʡ ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʜʝʪʩʢʦʡ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ [3;14]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʦʛʦ ʩʲʝʟʜʘ ʜʝʪʩʢʘʷ ʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʙʳʣʘ 

ʚʳʜʝʣʝʥʘ ʚ ʦʪʜʝʣʴʥʫʶ ʩʧʝʮʠʘʣʴʥʦʩʪʴ. ʀ ʫʞʝ ʚ ʠʶʥʝ 1970 ʛ. ʚ ʛ. ʀʚʘʥʦʚʦ  ʧʨʦʚʝʜʝʥʘ 

I-ʘʷ ɺʩʝʩʦʶʟʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʝʜʠʘʪʨʦʚ-ʵʥʜʦʢʨʠʥʦʣʦʛʦʚ, ʥʘ ʢʦʪʦʨʦʡ ʦʙʩʫʞʜʘʣʠʩʴ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʵʥʜʦʢʨʠʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʫ ʜʝʪʝʡ, ʥʝʩʢʦʣʴʢʦ ʜʦʢʣʘʜʦʚ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ [1]. 

ɺ 1977ʛ ʚʧʝʨʚʳʝ ʩʪʘʣ ʜʦʩʪʫʧʝʥ ʧʨʦʩʪʦʡ ʠ ʥʘʜʝʞʥʳʡ ʤʝʪʦʜ ʩʢʨʠʥʠʥʛʘ 21-

ʛʠʜʨʦʢʩʠʣʘʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ 17OHʇ 

ʨʘʜʠʦʠʤʤʫʥʥʳʤ ʤʝʪʦʜʦʤ. ʇʝʨʚʳʡ ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ 

ʦʩʫʱʝʩʪʚʣʝʥ ʥʘ ɸʣʷʩʢʝ ʚ ʧʦʧʫʣʷʮʠʠ ʵʩʢʠʤʦʩʦʚ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ 

ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʯʘʩʪʦʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʥʦʡ 
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ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʨʝʜʠ ʵʩʢʠʤʦʩʦʚ ɸʣʷʩʢʠ ʩʦʩʪʘʚʠʣʘ 1:280 ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʯʪʦ ʧʦ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʪʘʝʪʩʷ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʤʠʨʝ 

[197]. ɺʥʝʜʨʝʥʠʝ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʠʘʛʥʦʟ ʠ 

ʥʘʯʠʥʘʪʴ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʘ ʜʦ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ ʩʦʣʴʪʝʨʷʶʱʝʛʦ ʢʨʠʟʘ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʦ ʣʝʪʘʣʴʥʦʩʪʴ ʧʨʠ ʜʘʥʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ. ɺ ʈʦʩʩʠʠ ʧʨʦʮʝʜʫʨʘ 

ʩʢʨʠʥʠʥʛʘ ʚʥʝʜʨʝʥʘ ʩ 2006ʛ. ɺʥʝʜʨʝʥʠʝʤ ʧʨʦʝʢʪʘ ʟʘʥʠʤʘʣʩʷ ʌɻʋ 

ʕʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ, ʢʘʢ ʛʦʣʦʚʥʦʝ ʵʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʌ (ʜʠʨʝʢʪʦʨ ʘʢʘʜʝʤʠʢ ɼʝʜʦʚ ʀ.ʀ.). 

ɺ 80-ʳʝ ʛʛ. ʥʘʯʘʣʘʩʴ ʥʦʚʘʷ ʵʨʘ ʚ ʠʟʫʯʝʥʠʠ ʘʜʨʝʥʦʛʝʥʠʪʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ, 

ʩʚʷʟʘʥʥʘʷ ʩ ʫʩʧʝʭʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ. ɹʳʣʠ ʢʣʦʥʠʨʦʚʘʥʳ ʛʝʥʳ, 

ʢʦʜʠʨʫʶʱʠʝ ʬʝʨʤʝʥʪʳ ʩʪʝʨʦʠʜʦʛʝʥʝʟʘ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʜʣʷ ʚʩʝʭ ʬʦʨʤ ɺɼʂʅ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʚʨʘʯʝʡ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʶ ʪʝʨʘʧʠʠ ʘʜʨʝʥʦʛʝʥʠʪʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ. ɼʣʠʪʝʣʴʥʦʝ 

ʢʘʪʘʤʥʝʩʪʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʚʳʷʚʠʣʦ ʦʩʣʦʞʥʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʩʭʝʤ ʪʝʨʘʧʠʠ.  

 

1.2. ˽ˢ́˻˥˩˹˩˭ ˮ ˴˶ˮ˹ˮ̉˩˿˴ˢ̒ ˴ˢ˾́ˮ˹ˢ ˨˩̅ˮ̇ˮ́ˢ нм-
˥ˮ˨˾˻˴˿ˮ˶ˢ˭̍ 

ɺʨʦʞʜʝʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ï ʛʨʫʧʧʘ ʟʘʙʦʣʝʚʘʥʠʡ ʩ 

ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʩʣʝʜʩʪʚʠʝ ʜʝʬʝʢʪʦʚ 

ʦʜʥʦʛʦ ʠʟ ʬʝʨʤʝʥʪʦʚ ʠʣʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʙʝʣʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʙʠʦʩʠʥʪʝʟʝ 

ʢʦʨʪʠʟʦʣʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʧʠʩʘʥʦ 7 ʬʦʨʤ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ɹʦʣʝʝ 90% ʚʩʝʭ ʩʣʫʯʘʝʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʝʬʠʮʠʪ ʬʝʨʤʝʥʪʘ 21-

ʛʠʜʨʦʢʩʠʣʘʟʳ. ɼʘʥʥʳʡ ʬʝʨʤʝʥʪ ʫʯʘʩʪʚʫʝʪ ʚ ʙʠʦʩʠʥʪʝʟʝ ʢʦʨʪʠʟʦʣʘ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʨʝʚʨʘʱʝʥʠʝ 17-ʛʠʜʨʦʢʩʠʧʨʦʛʝʩʪʝʨʦʥʘ (17OHʇ) ʚ 11-ʜʝʟʦʢʩʠʢʦʨʪʠʟʦʣ, ʠ ʚ 

ʙʠʦʩʠʥʪʝʟʝ ʘʣʴʜʦʩʪʝʨʦʥʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʝʚʨʘʱʝʥʠʝ ʧʨʦʛʝʩʪʝʨʦʥʘ ʚ 11-

ʜʝʟʦʢʩʠʢʦʨʪʠʢʦʩʪʝʨʦʥ (ʈʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʩʪʝʨʦʠʜʦʛʝʥʝʟʘ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʬʠʮʠʪʘ ʢʦʨʪʠʟʦʣʘ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʤʝʭʘʥʠʟʤʫ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʦʨʪʠʢʦʪʨʦʧʠʥ-

ʨʠʣʠʟʠʥʛ-ʛʦʨʤʦʥʘ (ʂʈɻ), ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʪʠʤʫʣʠʨʫʝʪ ʩʠʥʪʝʟ 

ʘʜʨʝʥʦʢʦʨʪʠʢʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ (ɸʂʊɻ), ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʠʤʫʣʷʮʠʷ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚ. ʇʦʜ ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ɸʂʊɻ ʧʨʦʠʩʭʦʜʠʪ ʛʠʧʝʨʧʣʘʟʠʷ 

ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʠ ʧʦʚʳʰʘʝʪʩʷ ʩʠʥʪʝʟ ʩʪʝʨʦʠʜʦʚ, ʚ ʧʨʦʜʫʢʮʠʠ ʢʦʪʦʨʳʭ ʥʝ 

ʫʯʘʩʪʚʫʝʪ ʬʝʨʤʝʥʪ 21-ʛʠʜʨʦʢʩʠʣʘʟʘ, ʪ.ʝ. ʧʨʦʠʩʭʦʜʠʪ ʠʟʙʳʪʦʯʥʳʡ ʩʠʥʪʝʟ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʭ ʘʥʜʨʦʛʝʥʦʚ ʠ ʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ 17OHʇ, ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʜʣʷ 21-

OH

O

O

OH

O

O

O

O

OH

O

O

OH

OH
O

O

OH

OH

O

O

OH

OH OH

O

OH

O

O

O

OH

OH

O

OH

OH

P450scc

3ɓ-HSD

P450c21

P450c11

P450 aldo

P450c11

P450c21

3ɓ-HSD 3ɓ-HSD

P450c17 P450c17

P450c17
P450c17

17ɓ-HSD 17ɓ-HSD

P450arom

P450arom

11-ʜʝʟʦʢʩʠ- 
ʢʦʨʪʠʢʦʩʪʝʨʦʥ

17Ŭ-ʛʠʜʨʦʢʩʠ- 
ʧʨʝʛʥʝʥʦʣʦʥ

17Ŭ-ʛʠʜʨʦʢʩʠ- 
ʧʨʦʛʝʩʪʝʨʦʥ

OH

O

OH

O

OH

OH

O

O

OH

O

ʭʦʣʝʩʪʝʨʠʥ

ʧʨʝʛʥʝʥʦʣʦʥ ʜʝʛʠʜʨʦʵʧʠʘʥʜʨʦʩʪʝʨʦʥ

ʧʨʦʛʝʩʪʝʨʦʥ ʵʩʪʨʦʥ

ʵʩʪʨʘʜʠʦʣ
ʪʝʩʪʦʩʪʝʨʦʥ

ʘʥʜʨʦʩʪʝʥʜʠʦʥ

11-ʜʝʟʦʢʩʠʢʦʨʪʠʟʦʣ

ʢʦʨʪʠʟʦʣʢʦʨʪʠʢʦʩʪʝʨʦʥ

ʘʣʴʜʦʩʪʝʨʦʥ



21 

 

ʛʠʜʨʦʢʩʠʣʘʟʳ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ ʚ ʘʥʜʨʦʩʪʝʥʜʠʦʥ ʠ ʜʘʣʝʝ 

- ʚ ʪʝʩʪʦʩʪʝʨʦʥ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʥʘʯʠʥʘʝʪʩʷ ʫ ʧʣʦʜʘ ʧʦʩʣʝ 7 ʥʝʜʝʣʠ 

ʛʝʩʪʘʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʧʝʨʠʦʜʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʨʫʞʥʳʭ 

ʛʝʥʠʪʘʣʠʡ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʭ ʘʥʜʨʦʛʝʥʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʤʘʩʢʫʣʠʥʠʟʘʮʠʷ ʥʘʨʫʞʥʳʭ ʛʝʥʠʪʘʣʠʡ ʫ ʧʣʦʜʦʚ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. ʉʪʝʧʝʥʴ 

ʚʠʨʠʣʠʟʘʮʠʠ ʥʘʨʫʞʥʳʭ ʛʝʥʠʪʘʣʠʡ ʫ ʜʝʚʦʯʝʢ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʦʪ ʥʝʙʦʣʴʰʦʡ 

ʛʠʧʝʨʪʨʦʬʠʠ ʢʣʠʪʦʨʘ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʥʠʘʣʴʥʦʡ ʫʨʝʪʨʳ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʩʪʝʧʝʥʠ ʚʠʨʠʣʠʟʘʮʠʠ ʥʘʨʫʞʥʳʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʫ ʜʝʚʦʯʝʢ ʧʨʠ ʚʨʦʞʜʝʥʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʩʠʩʪʝʤʝ ʇʨʘʜʝʨʘ, ʛʜʝ ʧʝʨʚʘʷ ʩʪʝʧʝʥʴ 

- ɻ ʪʦ ʛʠʧʝʨʪʨʦʬʠʷ ʢʣʠʪʦʨʘ ʙʝʟ ʩʢʨʦʪʦʣʘʙʠʘʣʴʥʦʛʦ ʩʨʘʱʝʥʠʷ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʷʪʘʷ 

ʩʪʝʧʝʥʴ ï ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʥʠʩʦʦʙʨʘʟʥʦʛʦ ʢʣʠʪʦʨʘ ʩ ʧʦʣʥʳʤ ʩʨʘʱʝʥʠʝʤ 

ʤʦʰʦʥʦʯʥʦʛʦ ʰʚʘ, ʢʦʛʜʘ ʫʨʦʛʝʥʠʪʘʣʴʥʳʡ ʩʠʥʫʩ ʦʪʢʨʳʚʘʝʪʩʷ ʥʘ ʛʦʣʦʚʢʝ ʢʣʠʪʦʨʘ 

(ʈʠʩʫʥʦʢ 2).  

 

ʈʠʩʫʥʦʢ 2 - ʉʪʝʧʝʥʠ ʚʠʨʠʣʠʟʘʮʠʠ ʥʘʨʫʞʥʳʭ ʛʝʥʠʪʘʣʠʡ ʧʦ ʇʨʘʜʝʨʫ 

ʇʨʠ ʵʪʦʤ ʚʥʫʪʨʝʥʥʠʝ ʛʝʥʠʪʘʣʠʠ ʫ ʜʝʚʦʯʝʢ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʘʚʠʣʴʥʦ ʧʦ 

ʞʝʥʩʢʦʤʫ ʪʠʧʫ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʫʝʪ ʘʥʪʠʤʶʣʣʝʨʦʚ ʛʦʨʤʦʥ.  
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ʋ ʧʣʦʜʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʚʥʫʪʨʠʫʪʨʦʙʥʳʝ ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʝ ʘʥʜʨʦʛʝʥʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʛʝʥʠʪʘʣʠʡ, ʘ 

ʙʠʦʩʠʥʪʝʟ ʪʝʩʪʠʢʫʣʷʨʥʳʭ ʘʥʜʨʦʛʝʥʦʚ ʧʨʠ ʜʝʬʠʮʠʪʝ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʥʝ ʥʘʨʫʰʝʥ. 

ʇʦʩʣʝ ʨʦʞʜʝʥʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠʟʙʳʪʦʯʥʘʷ ʩʝʢʨʝʮʠʷ ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʭ 

ʘʥʜʨʦʛʝʥʦʚ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʛʨʝʩʩʠʠ ʚʠʨʠʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʝʥʠʝʤ ʢʣʠʪʦʨʘ ʫ ʜʝʚʦʯʝʢ ʠ ʧʦʣʦʚʦʛʦ ʯʣʝʥʘ ʫ ʤʘʣʴʯʠʢʦʚ, ʥʦ ʠ 

ʫʩʢʦʨʝʥʠʝʤ ʨʦʩʪʘ, ʯʨʝʟʤʝʨʥʦʡ ʧʨʦʛʨʝʩʩʠʝʡ ʢʦʩʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʦʷʚʣʝʥʠʝʤ 

ʧʦʣʦʚʦʛʦ ʦʚʦʣʦʩʝʥʠʷ. 

ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟʙʳʪʢʦʤ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʭ ʘʥʜʨʦʛʝʥʦʚ, ʥʦ ʠ ʜʝʬʠʮʠʪʦʤ ʛʣʶʢʦ- ʠ ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʦʚ. ʂ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʠʤʧʪʦʤʘʤ ʜʝʬʠʮʠʪʘ ʢʦʨʪʠʟʦʣʘ ʦʪʥʦʩʠʪʩʷ ʧʨʦʛʨʝʩʩʠʚʥʦ 

ʥʘʨʘʩʪʘʶʱʘʷ ʛʠʧʝʨʧʠʛʤʝʥʪʘʮʠʷ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʫʞʝ ʚ 

ʥʝʦʥʘʪʘʣʴʥʳʡ ʧʝʨʠʦʜ, ʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. ʇʦʩʢʦʣʴʢʫ ʢʦʨʪʠʟʦʣ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʥʪʨʠʥʩʫʣʷʨʥʳʤ ʛʦʨʤʦʥʦʤ, ʪʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʧʦʚʳʰʝʥʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʛʣʶʢʦʟʝ ʠʣʠ ʧʨʠ ʜʝʬʠʮʠʪʝ ʝʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʥʝ ʧʨʦʠʩʭʦʜʠʪ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʥʘʨʘʩʪʘʥʠʷ ʢʦʨʪʠʟʦʣʘ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʛʠʧʦʛʣʠʢʝʤʠʷ. ɼʣʷ 

ʘʜʝʢʚʘʪʥʦʡ ʩʝʢʨʝʮʠʠ ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʦʚ ʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʘʷ 

ʘʢʪʠʚʥʦʩʪʴ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ, ʯʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʪʠʟʦʣʘ. ʋ 75% ʧʘʮʠʝʥʪʦʚ 

ʦʩʪʘʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʬʝʨʤʝʥʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʤʝʥʝʝ 1%, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʠʮʠʪʫ ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʦʚ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ ʩʠʥʜʨʦʤʦʤ 

ʧʦʪʝʨʠ ʩʦʣʠ. ʋ ʜʝʪʝʡ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʘʣʴʜʦʩʪʝʨʦʥʘ ʥʘʯʠʥʘʷ ʩ 3-4 ʥʝʜʝʣʠ ʞʠʟʥʠ 

ʧʦʷʚʣʷʶʪʩʷ ʨʚʦʪʳ, ʞʠʜʢʠʡ ʩʪʫʣ, ʧʦʣʠʫʨʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʚʝʩʘ, 

ʦʙʝʟʚʦʞʠʚʘʥʠʶ ʦʨʛʘʥʠʟʤʘ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʵʣʝʢʪʨʦʣʠʪʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʚʠʜʝ 

ʛʠʧʝʨʢʘʣʠʝʤʠʠ ʠ ʛʠʧʦʥʘʪʨʠʝʤʠʠ. ɹʝʟ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʢʦʨʨʝʢʮʠʠ ʜʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʨʝʙʝʥʢʘ ʦʪ ʥʘʨʫʰʝʥʠʡ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʚʩʣʝʜʩʪʚʠʝ 

ʛʠʧʝʨʢʘʣʠʝʤʠʠ ʠ ʦʪ ʛʠʧʦʚʦʣʝʤʠʯʝʩʢʦʛʦ ʰʦʢʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ 

ʚʳʜʝʣʷʶʪ ʢʣʘʩʩʠʯʝʩʢʫʶ ʠ ʥʝʢʣʘʩʩʠʯʝʩʢʫʶ ʬʦʨʤʳ. ʇʨʠ ʥʝʢʣʘʩʩʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ 
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ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʩʪʝʧʝʥʴ ʦʩʪʘʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʚʳʰʝ 

10%, ʯʪʦ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʚʳʨʘʞʝʥʥʦʤʫ ʜʝʬʠʮʠʪʫ ʢʦʨʪʠʟʦʣʘ ʠ ʘʣʴʜʦʩʪʝʨʦʥʘ ʠ ʥʝ ʜʘʝʪ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʊʘʢʞʝ ʚʥʫʪʨʠʫʪʨʦʙʥʳʡ 

ʠʟʙʳʪʦʢ ʘʥʜʨʦʛʝʥʦʚ ʥʝ ʙʳʚʘʝʪ ʥʘʩʪʦʣʴʢʦ ʚʳʨʘʞʝʥʥʳʤ ʠ ʥʝ ʚʳʟʳʚʘʝʪ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʚʠʨʠʣʠʟʘʮʠʠ ʥʘʨʫʞʥʳʭ ʛʝʥʪʠʘʣʠʡ ʫ ʜʝʚʦʯʝʢ. ʂʣʠʥʠʯʝʩʢʘʷ 

ʢʘʨʪʠʥʘ ʧʨʠ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʝ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʧʨʠʟʥʘʢʘʤʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʘʜʨʝʥʘʨʭʝ, ʫʤʝʨʝʥʥʳʤ 

ʫʩʢʦʨʝʥʠʝʤ ʨʦʩʪʘ ʠ ʢʦʩʪʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʧʫʙʝʨʪʘʪʥʦʤ ʠ ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʟʥʘʯʠʤʳ ʪʦʣʴʢʦ ʫ ʞʝʥʱʠʥ, ʧʨʦʷʚʣʷʶʪʩʷ ʪʘʢʠʤʠ 

ʩʠʤʧʪʦʤʘʤʠ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ, ʢʘʢ ʛʠʨʩʫʪʠʟʤ, ʘʥʜʨʦʛʝʥʥʘʷ ʜʝʨʤʘʪʦʧʘʪʠʷ, 

ʘʣʦʧʝʮʠʷ, ʠ ʥʘʨʫʰʝʥʠʝʤ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʪʦʞʝ 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʩʦʣʴʪʝʨʷʶʱʫʶ ʠ ʧʨʦʩʪʫʶ ʚʠʨʠʣʴʥʫʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ 

ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʉʦʭʨʘʥʝʥʠʝ ʦʩʪʘʪʦʯʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʙʦʣʝʝ 1% ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʩʝʢʨʝʮʠʶ 

ʘʣʴʜʦʩʪʝʨʦʥʘ ʠ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʩʠʥʜʨʦʤʘ ʧʦʪʝʨʠ ʩʦʣʠ. 

ʉʨʝʜʠ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʫ 

25% ʠʤʝʝʪʩʷ ʧʨʦʩʪʘʷ ʚʠʨʠʣʴʥʘʷ ʬʦʨʤʘ, ʫ 75% - ʙʦʣʝʝ ʪʷʞʝʣʘʷ ʩʦʣʴʪʝʨʷʶʱʘʷ ʬʦʨʤʘ 

ʟʘʙʦʣʝʚʘʥʠʷ (ʊʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 - ʂʣʠʥʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ 

ʂʣʠʥʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ ʅʝʢʣʘʩʩʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʉʦʣʴʪʝʨʷʶʱʘʷ 

(ʉʊ) 

ʇʨʦʩʪʘʷ 

ʚʠʨʠʣʴʥʘʷ (ʇɺ) 

ʇʨʝʥʘʪʘʣʴʥʘʷ 

ʚʠʨʠʣʠʟʘʮʠʷ 
ʋ ʜʝʚʦʯʝʢ ʋ ʜʝʚʦʯʝʢ ʆʪʩʫʪʩʪʚʫʝʪ 

ʇʦʩʪʥʘʪʘʣʴʥʘʷ 

ʚʠʨʠʣʠʟʘʮʠʷ 

ɺʳʨʘʞʝʥʘ ʫ ʚʩʝʭ 

ʧʘʮʠʝʥʪʦʚ 

ɺʳʨʘʞʝʥʘ ʫ ʚʩʝʭ 

ʧʘʮʠʝʥʪʦʚ 

ɺʘʨʴʠʨʫʝʪ ʦʪ 

ʣʝʛʢʦʡ ʜʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 



24 

 

ʂʣʠʥʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ ʅʝʢʣʘʩʩʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʉʦʣʴʪʝʨʷʶʱʘʷ 

(ʉʊ) 

ʇʨʦʩʪʘʷ 

ʚʠʨʠʣʴʥʘʷ (ʇɺ) 

ʉʠʥʜʨʦʤ ʧʦʪʝʨʠ 

ʩʦʣʠ 
ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʪʩʫʪʩʪʚʫʝʪ ʆʪʩʫʪʩʪʚʫʝʪ 

ɼʝʬʠʮʠʪ 

ʢʦʨʪʠʟʦʣʘ 
ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʠʩʫʪʩʪʚʫʝʪ ʆʯʝʥʴ ʨʝʜʢʦ 

ʉʪʝʧʝʥʴ 

ʦʩʪʘʪʦʯʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʘ 21-

ʛʠʜʨʦʢʩʠʣʘʟʳ 

<1% 1-2% 10-60% 

 

1.3. ˹˩˻˹ˢ́ˢ˶̎˹̍˯ ˿˴˾ˮ˹ˮ˹ ˥

ɺʨʦʞʜʝʥʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ 

ʚʢʣʶʯʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʫ ʪʦʪʘʣʴʥʦʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʣʝʪʘʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʘʥʘʣʠʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʫʨʦʚʥʷ 17OHʇ ʚ ʢʨʦʚʠ. 

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʣʝʪʘʣʴʥʦʩʪʴ ʠ 

ʩʝʨʴʝʟʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʉ 1977 ʛʦʜʘ, ʧʦʩʣʝ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʠʢʠ 

ʦʧʨʝʜʝʣʝʥʠʷ 17OHʇ ʚ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʦʚʠ ʠʟ ʧʷʪʢʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʥʘ 

ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʝ, ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ 

ʥʘ ɺɼʂʅ [197; 196]. ʇʝʨʚʘʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʝʦʥʘʪʘʣʴʥʦʛʦ 

ʩʢʨʠʥʠʥʛʘ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʚ ʰʪʘʪʝ ɸʣʷʩʢʘ, ʧʦʩʢʦʣʴʢʫ ʩʨʝʜʠ ʢʦʨʝʥʥʳʭ ʞʠʪʝʣʝʡ 

ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʦʪʤʝʯʝʥʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʇʝʨʚʳʡ 

ʦʧʳʪ ʧʦʜʪʚʝʨʜʠʣ ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ɺɼʂʅ 

[194; 195]. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 8 ʣʝʪ ʥʝʦʥʘʪʘʣʴʥʳʡ ʩʢʨʠʥʠʥʛ ʧʨʦʚʦʜʠʣʩʷ ʚ 8 

ʩʪʨʘʥʘʭ (ʉʐɸ, ʌʨʘʥʮʠʷ, ʀʪʘʣʠʷ, ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ, ʗʧʦʥʠʷ ʠ ʐʦʪʣʘʥʜʠʷ), ʩʨʝʜʠ 
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ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1 ʤʠʣʣʠʦʥʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 77 ʩʣʫʯʘʝʚ ʜʝʬʠʮʠʪʘ 

21-ʛʠʜʨʦʢʩʠʣʘʟʳ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤ 

21-ʛʠʜʨʦʢʩʠʣʘʟʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʢʘʢ 1: 14199 ʥʦʚʦʨʦʞʜʝʥʥʳʭ [199]. ʂ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʦʛʨʘʤʤʳ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʥʘ ɺɼʂʅ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 17 ʩʪʨʘʥʘʭ ʠ ʝʱʝ ʚ 13 ʩʪʨʘʥʘʭ ʠʤʝʶʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʤʝʩʪʥʳʝ ʩʢʨʠʥʠʥʛʦʚʳʝ ʧʨʦʛʨʘʤʤʳ [250]. ɺ 2006ʛ ʚ ʨʘʤʢʘʭ 

ʨʝʘʣʠʟʘʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çɿʜʦʨʦʚʴʝè ʦʩʫʱʝʩʪʚʣʝʥʦ ʚʥʝʜʨʝʥʠʝ 

ʧʨʦʛʨʘʤʤʳ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ɺɼʂʅ ʚ ʈʦʩʩʠʠ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʮʝʜʫʨʝ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʦʙʨʘʟʮʳ ʢʨʦʚʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 17ʆʅʇ ʙʝʨʫʪʩʷ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠʟ ʧʷʪʢʠ ʥʘ 

ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ʥʘ 4 ʩʫʪʢʠ ʞʠʟʥʠ ʫ ʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʥʘ 7-

14 ʩʫʪʢʠ ï ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ [198]. ɹʦʣʴʰʠʥʩʪʚʦ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 17ʆʅʇ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʝʰʝʚʳʡ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʦʜʥʘʢʦ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʳ 

ʢʦʥʢʨʝʪʥʳʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʥʘʙʦʨʳ, ʨʘʟʨʝʰʝʥʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʢʨʠʥʠʥʛʝ 

[197; 196]. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʩʢʨʠʥʠʥʛʘ, ʢʦʪʦʨʘʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ 

ʣʠʮ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʧʦʨʦʛʦʚʦʛʦ ʫʨʦʚʥʷ 17ʆʅʇ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʘ, ʦʢʘʟʘʣʘʩʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ - ʦʢʦʣʦ 1%. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʦʟʥʘʯʠʣʩʷ ʨʷʜ ʬʘʢʪʦʨʦʚ, 

ʩʥʠʞʘʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʩʢʨʠʥʠʥʛʘ [262].  

ɺʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʧʝʨʚʳʝ ʜʥʠ ʞʠʟʥʠ ʫʨʦʚʝʥʴ 17ʆʅʇ 

ʦʙʳʯʥʦ ʚʳʩʦʢʠʡ ʫ ʚʩʝʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʙʳʩʪʨʦ ʩʥʠʞʘʝʪʩʷ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ, ʥʦ 

ʧʨʦʜʦʣʞʘʝʪ ʥʘʨʘʩʪʘʪʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʪʯʝʪʣʠʚʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʧʨʝʙʳʚʘʥʠʷ ʚ ʨʦʜʜʦʤʘʭ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʟʘʙʦʨ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʝʨʚʳʝ 3 ʩʫʪʦʢ ʞʠʟʥʠ, ʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ɿʘʙʦʨ ʢʨʦʚʠ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʣʠʢʣʠʥʠʢʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ. 
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ɺʦ-ʚʪʦʨʳʭ, ʥʝʜʦʥʦʰʝʥʥʳʝ ʜʝʪʠ ʠ ʜʝʪʠ ʩ ʪʷʞʝʣʦʡ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ 

ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 17ʆʅʇ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 17ʆʅʇ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ 

ʪʦʣʴʢʦ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʮʠʝʡ ʩ ʜʨʫʛʠʤʠ ʩʪʝʨʦʠʜʘʤʠ, ʘ ʧʦʚʳʰʝʥ ʫʨʦʚʝʥʴ ʩʘʤʦʛʦ 

17ʆʅʇ. ʇʨʠʯʝʤ, ʯʝʤ ʤʝʥʴʰʝ ʛʝʩʪʘʮʠʦʥʥʳʡ ʚʦʟʨʘʩʪ ʥʝʜʦʥʦʰʝʥʥʳʭ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʪʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ 17ʆʅʇ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʥʠʞʝʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʩʢʦʣʴʢʠʭ ʬʝʨʤʝʥʪʦʚ ʩʪʝʨʦʠʜʦʛʝʥʝʟʘ ʩ ʩʘʤʳʤ 

ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʘʢʪʠʚʥʦʩʪʠ ʚ 29 ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ [183]. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʙʦʣʴʰʠʥʩʪʚʦ ʩʢʨʠʥʠʥʛʦʚʳʭ ʧʨʦʛʨʘʤʤ ʠʤʝʶʪ ʨʘʟʥʳʝ ʧʦʨʦʛʦʚʳʝ ʫʨʦʚʥʠ 

17ʆʅʇ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʪʝʣʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ [31; 113; 189]. ʆʜʥʘʢʦ ʥʝʪ 

ʩʪʨʦʛʦʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʥʛʦʚ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʴʶ ʧʝʨʚʦʛʦ ʪʝʩʪʘ ʩʢʨʠʥʠʥʛʘ. ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʪʝʩʪʘ ʧʝʨʚʦʡ ʣʠʥʠʠ ʤʦʞʥʦ 

ʫʚʝʣʠʯʠʪʴ, ʝʩʣʠ ʧʨʦʚʦʜʠʪʴ ʨʘʥʞʠʨʦʚʘʥʠʝ ʧʦʨʦʛʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 17ʆʅʇ ʥʝ ʧʦ 

ʚʝʩʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʘ ʧʦ ʛʝʩʪʘʮʠʦʥʥʦʤʫ ʚʦʟʨʘʩʪʫ [188; 229; 251]. ʊʘʢ ʚ 

ʅʠʜʝʨʣʘʥʜʘʭ, ʧʨʠʤʝʥʝʥʠʝ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ 17ʆʅʇ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʫʚʝʣʠʯʠʣʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʩ 4,5% ʜʦ 16% [252]. ɻʝʩʪʘʮʠʦʥʥʳʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ 

ʤʝʥʝʝ ʦʙʲʝʢʪʠʚʥʳʤ ʢʨʠʪʝʨʠʝʤ, ʯʝʤ ʚʝʩ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ, ʧʦʵʪʦʤʫ ʨʷʜ ʩʪʨʘʥ 

ʠʩʧʦʣʴʟʫʶʪ ʩʦʯʝʪʘʥʠʝ ʚʝʩʘ ʠ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʣʷ ʨʘʥʞʠʨʦʚʘʥʠʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʦʨʦʛʦʚ 17ʆʅʇ. 

ɺ-ʪʨʝʪʴʠʭ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʚʷʟʘʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 17ʆʅʇ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʠʤʝʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʘʥʪʠʪʝʣ ʠ ʧʝʨʝʢʨʝʩʪʥʘʷ ʨʝʘʢʮʠʷ ʠʭ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʨʦʠʜʘʤʠ, ʠʤʝʶʱʠʤʠʩʷ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚ ʧʦʚʳʰʝʥʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ [273]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʳʩʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʩʢʨʠʥʠʥʛʘ. ʄʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ 

17ʆʅʇ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʩʥʠʞʘʝʪʩʷ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʤʝʪʦʜʘ [229]. ʊʘʢʦʝ ʨʝʰʝʥʠʝ 
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ʯʘʩʪʠʯʥʦ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝʡ, ʢʦʪʦʨʳʝ r ʧʨʝʩʣʝʜʫʝʪ ʥʝʦʥʘʪʘʣʴʥʳʡ ʩʢʨʠʥʠʥʛ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 17ʆʅʇ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦ 

ʚʳʷʚʣʷʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʦʡ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʦʡ ɺɼʂʅ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ 17ʆʅʇ, ʥʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʧʨʦʧʫʱʝʥʦ ʦʢʦʣʦ 30% 

ʩʣʫʯʘʝʚ ʚʠʨʠʣʴʥʦʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ [237; 254]. ɺʳʩʦʢʠʡ ʧʦʨʦʛ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʨʦʛʨʘʤʤʘʭ ʩʢʨʠʥʠʥʛʘ ʚ ʐʚʝʡʮʘʨʠʠ ʠ ʐʚʝʮʠʠ, ʯʪʦ ʧʦʚʳʩʠʣʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʚ ʵʪʠʭ ʩʪʨʘʥʘʭ ʜʦ 50% ʠ 24% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 97% ʠ 92% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 100% ʚ ʩʪʨʘʥʘʭ ʩ 

ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʧʦʨʦʛʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ [150; 229]. ʇʦʩʢʦʣʴʢʫ ʛʣʘʚʥʦʡ ʮʝʣʴʶ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʷʚʣʷʝʪʩ ̫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʣʝʪʘʣʴʥʦʩʪʠ ʦʪ 

ʥʝʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʭ ʩʦʣʴʪʝʨʷʶʱʠʭ ʢʨʠʟʦʚ, ʪʦ ʙʦʣʝʝ ʧʦʟʜʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʤʷʛʢʠʭ 

ʬʦʨʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʝʤʣʝʤʦʡ, ʝʩʣʠ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ. 

ɼʨʫʛʠʤ ʧʦʜʭʦʜʦʤ ʢ ʧʦʚʳʰʝʥʠʶ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ 

ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʨʝʪʝʩʪʠʨʦʚʘʥʠʷ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʯʝʨʝʟ 7-10 ʜʥʝʡ [262; 229]. 

ʀʤʝʥʥʦ ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʩʢʨʠʥʠʥʛʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʤʝʝʪʩʷ ʩʨʝʜʠ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠʣʠ ʜʝʪʝʡ ʩ ʦʩʣʦʞʥʝʥʥʳʤʠ ʨʦʜʘʤʠ ʠ ʩʦʤʘʪʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʝʡ, ʪʦ ʩʦ ʚʨʝʤʝʥʝʤ ʫʨʦʚʝʥʴ 17ʆʅʇ ʫ ʪʘʢʠʭ ʜʝʪʝʡ ʩʥʠʞʘʝʪʩʷ, ʘ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ɺɼʂʅ, ʥʘʧʨʦʪʠʚ, ʥʘʨʘʩʪʘʝʪ. ʆʜʥʘʢʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʪʝʩʪʠʨʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ 

ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʜʝʪʝʡ (ʦʪ 1ʜʦ 8%), ʫ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʩʥʠʞʝʥʠʝ 

17ʆʅʇ ʠ ʟʘ ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʥʘʙʣʶʜʝʥʠʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʩʢʨʠʥʠʥʛʘ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʤʦʛʣʦ 

ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʩʢʨʠʥʠʥʛʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ, ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʪʝʩʪʘ 

ʦʙʩʫʞʜʘʝʪʩʷ ʩʨʝʜʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʀ ʪʝ, ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠ ʥʝʜʦʩʪʘʪʢʠ. ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʛʦʨʤʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ 

ʧʫʪʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʦʪʜʝʣʷʶʪʩʷ ʩʪʝʨʦʠʜʳ, ʩʧʦʩʦʙʥʳʝ ʢ ʧʝʨʝʢʨʝʩʪʥʳʤ ʨʝʘʢʮʠʷʤ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʰʪʘʪʘʭ ʉʐɸ [28]. ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 
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ʨʘʟʜʝʣʝʥʠʷ ʩʪʝʨʦʠʜʦʚ ʷʚʣʷʝʪʩʷ ʪʘʥʜʝʤʥʘʷ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ (ʊʄʉ). ʉʨʝʜʠ 

ʦʙʨʘʟʮʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 17ʆʅʇ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤ 

ʘʥʘʣʠʟʦʤ, ʦʢʦʣʦ 40% ʧʦʢʘʟʘʣʠ ʥʦʨʤʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʊʄʉ 

[148; 210; 133].  ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʝʨʦʠʜʦʚ ʝʱʝ ʙʦʣʴʰʝ ʧʦʚʳʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʊʄʉ. ʊʘʢ ʚ ʰʪʘʪʝ ʄʠʥʥʝʩʦʪʘ ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʫʤʤʳ 

17ʆʅʇ ʠ ʘʥʜʨʦʩʪʝʥʜʠʦʥʘ ʢ ʢʦʨʪʠʟʦʣʫ ʧʨʠ ʊʄʉ-ʘʥʘʣʠʟʝ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʪʝʩʪʘ 

ʫʚʝʣʠʯʠʣʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʩ 0,64% ʜʦ 7,3% [171]. 

ʉʪʝʨʦʠʜʥʦʝ ʩʦʝʜʠʥʝʥʠʝ 21-ʜʝʟʦʢʩʠʢʦʨʪʠʟʦʣ, ʦʙʨʘʟʫʶʱʝʝʩʷ ʠʟ 17ʆʅʇ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ 11ɓ-ʛʠʜʨʦʢʩʠʣʘʟʳ, ʫ ʟʜʦʨʦʚʳʭ ʢʘʢ ʜʦʥʦʰʝʥʥʳʭ, ʪʘʢ ʠ 

ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʥʝ ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʫ ʜʝʪʝʡ ʩ ʜʝʬʠʮʠʪʦʤ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʦʪʥʦʰʝʥʠʷ 

ʩʫʤʤʳ 17ʆʅʇ ʠ 21-ʜʝʟʦʢʩʠʢʦʨʪʠʟʦʣʘ ʢ ʢʦʨʪʠʟʦʣʫ ʤʝʪʦʜʦʤ ʊʄʉ ʚ ʥʝʤʝʮʢʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʘ 100% ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ. ʀʟ 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 242500 ʦʙʨʘʟʮʦʚ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʢʨʠʥʠʥʛʘ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ 

ʦʢʘʟʘʣʠʩʴ 1609, ʜʠʘʛʥʦʟ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʫ 16 

ʧʘʮʠʝʥʪʦʚ (ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ï 1%). ʇʨʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʪʦʜʦʤ ʊʄʉ ʩʨʝʜʠ ʵʪʠʭ 1609 ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚʩʝ 16 

ʧʘʮʠʝʥʪʦʚ ʠ ʥʝ ʦʢʘʟʘʣʦʩʴ ʥʠ ʦʜʥʦʛʦ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ [133]. 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʘ CYP21 ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ ʪʝʩʪ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʚ ʧʨʦʛʨʘʤʤʝ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ [101; 

143; 185]. ʆʙʨʘʟʮʳ ɼʅʂ ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʠʟ ʪʝʭ ʞʝ ʩʘʤʳʭ ʚʳʩʫʰʝʥʥʳʭ ʧʷʪʝʥ 

ʢʨʦʚʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʛʝʥʘ 

CYP21A2, ʘ ʠʤʝʥʥʦ ʥʘʣʠʯʠʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʧʩʝʚʜʦʛʝʥʘ CYP21A1, 

ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʢʦʣʦ 90% ʤʫʪʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʨʝʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ ʵʪʠʤʠ ʛʝʥʘʤʠ ʠ ʥʝʩʫʪ ʚ ʩʝʙʝ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʳʭ 

ʤʫʪʘʮʠʡ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘʣʠʯʠʝ ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ ʫʩʢʦʨʷʝʪ ʠ ʫʜʝʰʝʚʣʷʝʪ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʜʠʘʛʥʦʩʪʠʢʫ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʣʦʞʥʳʝ ʨʝʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ 

ʛʝʥʘʤʠ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʘ ʦʜʥʦʤ ʘʣʣʝʣʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʧʘʪʦʛʝʥʥʳʭ 

ʤʫʪʘʮʠʡ, ʠ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʭʦʜʷʪʩʷ ʣʠ ʤʫʪʘʮʠʠ ʚ ʨʘʟʥʳʭ ʘʣʣʝʣʷʭ ʠʣʠ ʚ ʧʨʝʜʝʣʘʭ 
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ʦʜʥʦʛʦ, ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʨʦʜʠʪʝʣʝʡ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʣʠʯʠʷ ʫ ʧʘʮʠʝʥʪʘ ʥʦʚʳʭ ʥʝʦʧʠʩʘʥʥʳʭ ʤʫʪʘʮʠʡ. 

ɼʣʷ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʢʦʨʨʝʣʷʮʠʠ çʛʝʥʦʪʠʧ-

ʬʝʥʦʪʠʧè, ʦʧʠʩʘʥʳ ʤʫʪʘʮʠʠ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʳ 

(ʜʝʣʝʮʠʠ, ʙʦʣʴʰʠʝ ʛʝʥʥʳʝ ʢʦʥʚʝʨʩʠʠ, Q318X, R356W, I2spl), ʜʣʷ ʚʠʨʠʣʴʥʦʡ ʬʦʨʤʳ 

(I172N) ʠ ʜʣʷ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ (V281L, P30L, P453S). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʤʫʪʘʮʠʡ ʤʦʞʝʪ ʧʦʤʦʯʴ ʥʝ ʪʦʣʴʢʦ ʧʦʜʪʚʝʨʜʠʪʴ 

ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ ʜʠʘʛʥʦʟ, ʥʦ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʬʦʨʤʫ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʪʝʨʘʧʠʠ [185]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ 

ʟʘʥʠʤʘʶʱʠʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʯʝʤ ʊʄʉ. ɽʩʣʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʚ 

ʙʦʣʴʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʙʫʜʝʪ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʳʩʦʢʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʊʄʉ, ʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʩʪʘʪʴ ʤʝʪʦʜʦʤ ʚʳʙʦʨʘ ʜʣʷ 

ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʩʢʨʠʥʠʥʛʘ. 

ʇʦʤʠʤʦ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ. ɺʠʜʠʤʦʡ ʧʨʠʯʠʥʦʡ ʪʦʤʫ 

ʩʣʫʞʠʪ ʧʨʠʝʤ ʤʘʪʝʨʴʶ ʥʘ ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ ʚʳʩʦʢʠʭ ʜʦʟ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ-

ʩʠʥʜʨʦʤʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʧʨʠ ʫʛʨʦʟʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʨʦʜʦʚ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʩʣʦʞʠʣʘʩʴ ʧʨʘʢʪʠʢʘ ʥʘʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʜʦʟ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ 

(ʯʘʩʪʦ ʜʝʢʩʘʤʝʪʘʟʦʥʘ) ʙʝʨʝʤʝʥʥʳʤ ʩ ʷʚʣʝʥʠʷʤʠ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ. ɽʩʣʠ ʪʘʢʘʷ 

ʪʝʨʘʧʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪʦ ʵʪʦ ʪʦʞʝ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ 

ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʥʦʛʦ ʫʨʦʚʥʷ 17ʆʅʇ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩ ɺɼʂʅ [107; 140]. 

ʉʚʝʜʝʥʠʷ ʦ ʧʨʠʝʤʝ ʙʝʨʝʤʝʥʥʦʡ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʦʣʞʥʳ 

ʩʦʜʝʨʞʘʪʴʩʷ ʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʦʤ ʙʣʘʥʢʝ, ʪʘʢʠʝ ʜʝʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʩʣʝʜʦʚʘʥʳ 

ʧʦʚʪʦʨʥʦ. 

ʅʝʦʥʘʪʘʣʴʥʳʡ ʩʢʨʠʥʠʥʛ ʚʳʷʚʣʷʝʪ ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʩʣʫʯʘʝʚ 

ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ [262]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 17ʆʅʇ ʚ ʧʝʨʠʦʜ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʧʘʮʠʝʥʪʳ, 
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ʥʝʩʫʱʠʝ ʩʦʯʝʪʘʥʥʳʝ ʛʝʪʝʨʦʟʠʛʦʪʥʳʝ ʤʫʪʘʮʠʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʘ ʜʨʫʛʘʷ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ɺɼʂʅ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʠʤʝʶʪ ʛʦʤʦʟʠʛʦʪʥʫʶ ʤʫʪʘʮʠʶ 

V281L [245; 235]. ʇʦʵʪʦʤʫ ʪʘʢ ʥʝʚʝʣʠʢʦ ʯʠʩʣʦ ʜʝʪʝʡ ʩ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʦʡ 

ɺɼʂʅ, ʚʳʷʚʣʷʝʤʳʭ ʧʦ ʜʘʥʥʳʤ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ. ʉʧʦʨʥʳʤ ʦʩʪʘʝʪʩʷ 

ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʝʨʘʧʠʠ ʫ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘʟʥʘʯʝʥʠʝ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʦʡ ʪʝʨʘʧʠʠ ʧʘʮʠʝʥʪʘʤ ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠʟʙʳʪʢʘ 

ʘʥʜʨʦʛʝʥʦʚ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʫʭʫʜʰʠʪʴ ʨʦʩʪʦʚʦʡ ʧʨʦʛʥʦʟ, ʥʦ ʠ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ 

ʢʨʠʟʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ 

ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ. ʊʨʝʙʫʶʪʩʷ ʜʘʣʴʥʝʡʰʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ. 

1.4. ˸˻˶˩˴̂˶̒˾˹ˢ̒ ˥˩˹˩́ˮ˴ˢ ˨˩̅ˮ̇ˮ́ˢ нм-˥ˮ˨˾˻˴˿ˮ˶ˢ˭̍ 

ɻʝʥ CYP21A2, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʘ, 

ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʢʦʨʦʪʢʦʤ ʧʣʝʯʝ 6-ʦʡ ʭʨʦʤʦʩʦʤʳ ʚ ʣʦʢʫʩʝ HLA III  ʢʣʘʩʩʘ [260]. ɺ 

ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʠʤʝʶʪʩʷ ʯʝʪʳʨʝ ʪʘʥʜʝʤʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʛʝʥʘ: ʛʝʥʘ 

ʩʝʨʠʥ/ʪʨʝʦʥʠʥ ʢʠʥʘʟʳ RP, ʛʝʥʘ ʯʝʪʚʝʨʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʣʝʤʝʥʪʘ C4, ʛʝʥʘ 21-

ʛʠʜʨʦʢʩʠʣʘʟʳ CYP21A2 ʠ ʛʝʥʘ ʪʝʥʘʩʮʠʥʘ TNX, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʤʦʜʫʣʴ RCCX. 

ʏʘʱʝ ʚʩʝʛʦ ʠʤʝʝʪʩʷ ʙʠʤʦʜʫʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʟʘ ʩʯʝʪ 

ʜʫʙʣʠʨʦʚʘʥʠʷ ʤʦʜʫʣʷ RCCX, ʛʜʝ ʛʝʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʨʠʝʥʪʠʨʫʷʩʴ ʦʪ ʮʝʥʪʨʦʤʝʨʳ - RP1-C4A-CYP21A1P-TNXA-

RP2-C4B-CYP21A2-TNXB. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʦʤ ʤʦʜʫʣʝ ʠʤʝʝʪʩʷ ʪʨʠ ʧʩʝʚʜʦʛʝʥʘ, ʪ.ʝ. 

ʩ ʵʪʠʭ ʛʝʥʦʚ ʥʝ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʘʢʪʠʚʥʳʭ ʙʝʣʢʦʚ. ʕʪʦ ʛʝʥʳ CYP21A1P, TNXA ʠ RP2 

[274; 119; 46] (ʈʠʩʫʥʦʢ 3). ɻʝʥ CYP21A2 ʠ ʧʩʝʚʜʦʛʝʥ CYP21A1P ʠʜʝʥʪʠʯʥʳ ʥʘ 98% 

ʚ ʵʢʟʦʥʥʦʡ ʯʘʩʪʠ ʠ ʥʘ 96% ʚ ʠʥʪʨʦʥʥʦʡ ʯʘʩʪʠ ʠ ʨʘʩʧʦʣʦʞʝʥ rʥʘ ʨʘʩʩʪʦʷʥʠʠ 3,1 

ʪʳʩ. ʧ.ʥ [261]. ʇʩʝʚʜʦʛʝʥ ʩʦʜʝʨʞʠʪ ʨʷʜ ʤʫʪʘʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʣʥʦʡ ʧʦʪʝʨʝ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʠʥʪʝʟʠʨʫʶʱʝʛʦʩʷ ʙʝʣʢʘ. ɺ ʝʚʨʦʧʝʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 

69% ʭʨʦʤʦʩʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʤʦʜʫʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʤʦʥʦʤʦʜʫʣʴʥʘʷ 
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ʦʨʛʘʥʠʟʘʮʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 17% ʭʨʦʤʦʩʦʤ, ʘ ʪʨʠʤʦʜʫʣʴʥʘʷ ï ʚ 14% [119]. ʊʘʢʞʝ 

ʙʳʣ ʦʧʠʩʘʥ ʛʘʧʣʦʪʠʧ, ʥʝʩʫʱʠʡ ʦʜʥʫ ʢʦʧʠʶ ʧʩʝʚʜʦʛʝʥʘ CYP21A1P ʠ ʜʚʝ ʢʦʧʠʠ 

ʘʢʪʠʚʥʦʛʦ ʛʝʥʘ CYP21A2.  

ʊʘʥʜʝʤʥʳʡ ʧʦʚʪʦʨ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ ʛʦʤʦʣʦʛʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʚʦʜʠʪ 

ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʨʘʚʥʦʚʝʩʥʦʛʦ ʩʮʝʧʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʤʝʡʦʟʘ, ʟʘ ʩʯʝʪ ʯʝʛʦ 

ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʝʢʦʤʙʠʥʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʘʢʪʠʚʥʳʡ 

ʛʝʥ ʧʦʧʘʜʘʶʪ ʫʯʘʩʪʢʠ ʠʟ ʧʩʝʚʜʦʛʝʥʘ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʝʙʝ ʧʘʪʦʛʝʥʥʳʝ ʤʫʪʘʮʠʠ, ʠʣʠ 

ʦʙʨʘʟʫʶʪʩʷ ʭʠʤʝʨʥʳʝ ʛʝʥʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʯʘʩʪʠ ʧʩʝʚʜʦʛʝʥʘ, ʥʝʩʫʱʝʛʦ ʧʘʪʦʛʝʥʥʳʝ 

ʤʫʪʘʮʠʠ ʠ ʯʘʩʪʠ ʘʢʪʠʚʥʦʛʦ ʛʝʥʘ. 

 

ʈʠʩʫʥʦʢ 3 - ʄʦʜʫʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʛʝʥʦʚ [234]) 

ɼʦ 95% ʧʘʪʦʛʝʥʥʳʭ ʛʘʧʣʦʪʠʧʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʬʠʮʠʪʦʤ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ 

ʧʨʦʠʩʭʦʜʷʪ ʟʘ ʩʯʝʪ ʦʧʠʩʘʥʥʳʭ ʤʝʞʛʝʥʥʳʭ ʨʝʢʦʤʙʠʥʘʮʠʡ, ʦʢʦʣʦ 5% ʧʘʪʦʛʝʥʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʝʜʘʥʥʳʝ ʦʪ ʨʦʜʠʪʝʣʝʡ ʩʧʦʥʪʘʥʥʳʝ ʤʫʪʘʮʠʠ ʠ ʜʦ 

1% - ʵʪʦ ʤʫʪʘʮʠʠ de novo. 
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ɼʦ 75% ʤʝʞʛʝʥʥʳʭ ʨʝʢʦʤʙʠʥʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʢʨʦʢʦʥʚʝʨʩʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʧʝʨʝʥʦʩʷʪ ʠʟ ʧʩʝʚʜʦʛʝʥʘ ʚ ʘʢʪʠʚʥʳʡ ʛʝʥ ʪʦʯʝʯʥʳʝ ʤʫʪʘʮʠʠ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʧʠʩʘʥʦ 12 ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʠʟ ʧʩʝʚʜʦʛʝʥʘ 

(ʊʘʙʣʠʮʘ 2).  

ʊʘʙʣʠʮʘ 2 - ʏʘʩʪʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ CYP21A2, ʧʝʨʝʥʝʩʝʥʥʳʝ ʠʟ ʧʩʝʚʜʦʛʝʥʘ ʧʫʪʝʤ 

ʤʠʢʨʦʢʦʥʚʝʨʩʠʡ 

ʄʝʩʪʦ-

ʧʦʣʦʞʝʥʠʝ 

ʚ ʛʝʥʝ 

CYP21 

ʀʟʤʝʥʝʥʠʷ ʚ 

ʛʝʥʦʤʝ 

ʀʟʤʝʥʝʥʠʷ ʚ 

ʢɼʅʂ 

ʀʟʤʝʥʝʥʠʷ ʚ 

ʙʝʣʢʝ 

ʇʨʝʜʩʢʘʟʘʥ

-ʥʳʡ 

ʬʝʥʦʪʠʧ 

ʉʩʳʣ

-ʢʘ 

Exon 1 g.5207C>T c.89C>T p.P30L  ʅʂ/ʇɺ [245 ] 

Intron 2 g.5774A/C>G;  

 

 

c.290-13A/C>G ɸʙʝʨʨʘʥʪʥʳʡ 

ʩʧʣʘʡʩʠʥʛ 

ʉʊ/ʇɺ [126 ] 

Exon 3 g.5826_5833 

delGAGACTAC 

c.329_336 

delGAGACTAC 

p.G110Vfs? ʉʊ [264 ] 

Exon 4 g.6119T>A c.515T>A p.I172N ʇɺ [32] 

Exon 6  

Cluster E6 

g.6500T>A 

g.6503T>A 

g.6509T>A 

c.707T>A 

c.710T>A 

c.716T>A 

p.I236N 

p.V237E 

p. M239K 

ʉʊ [126 ]  

Exon 7 g.6803 G>T c.841G>T p.V281L ʅʂ [126 ] 

Exon 7 g.6882_6883insT 

 

c.920_921insT p.L307Ffs?  ʉʊ [126 ] 

Exon 8 g.7114C>T  c.952C>T p.Q318X ʉʊ [111 ] 

Exon 8 g.7228 C>T c.1066C>T p.R356W ʉʊ/ʇɺ [67 ] 

Exon 10 g.7699 C>T c.1357C>T p.P453S ʅʂ [192 ]  

 

ʆʩʪʘʚʰʠʝʩʷ 25% ʤʝʞʛʝʥʥʳʭ ʨʝʢʦʤʙʠʥʘʮʠʡ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʢʨʫʧʥʳʝ ʛʝʥʥʳʝ 

ʧʝʨʝʩʪʨʦʡʢʠ. ɺʘʨʠʘʥʪ ʧʦʣʥʦʡ ʜʝʣʝʮʠʠ ʛʝʥʘ CYP21A2 ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʝʨʝʩʪʨʦʡʢʦʡ 

ʤʦʜʫʣʷ RCCX ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʭʠʤʝʨʥʳʭ ʛʝʥʦʚ C4A-CYP21A1P-TNXA/TNXB. 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ TNXB ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʩʠʥʜʨʦʤʘ ʕʣʝʨʩʘ-ɼʘʥʣʦ ʚ ʩʦʯʝʪʘʥʠʠ 
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ʩ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʦʡ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʧʠʩʘʥʦ 

9 ʚʘʨʠʘʥʪʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʭʠʤʝʨʥʳʭ ʛʝʥʦʚ TNXA/TNXB [153; 78]. 

ɼʨʫʛʠʤ ʚʘʨʠʘʥʪʦʤ ʤʝʞʛʝʥʥʳʭ ʨʝʢʦʤʙʠʥʘʮʠʡ ʷʚʣʷʝʪʩʷ ʜʝʣʝʮʠʷ ʦʢʦʣʦ 30 ʪʳʩ 

ʧ.ʥ. ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʭʠʤʝʨʥʦʛʦ ʛʝʥʘ CYP21A1P/CYP21A2 (ʈʠʩʫʥʦʢ 4). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, 5ôʢʦʥʝʮ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʘʢʪʠʚʥʳʤ ʧʩʝʚʜʦʛʝʥʦʤ, ʘ 3ô ï ʛʝʥʦʤ CYP21A2.  

 

ʈʠʩʫʥʦʢ 4 - ʄʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʭʠʤʝʨʥʦʛʦ ʛʝʥʘ CYP21A1P/CYP21A2 ʟʘ ʩʯʝʪ 30-

kb ʜʝʣʝʮʠʠ [234] 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʯʢʠ ʩʦʝʜʠʥʝʥʠʷ ʚʳʜʝʣʷʶʪ 9 ʪʠʧʦʚ ʭʠʤʝʨʥʳʭ ʛʝʥʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ 7 ʚʘʨʠʘʥʪʦʚ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤʠ, ʘ 2 ʚʘʨʠʘʥʪʘ ʦʪʥʦʩʷʪʩʷ ʢ 

ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʤ (ʈʠʩʫʥʦʢ 5). ʇʨʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʘ ʪʦʯʢʘ ʩʦʝʜʠʥʝʥʠʷ ʣʝʞʠʪ 

ʥʠʞʝ 2 ʠʥʪʨʦʥʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ 5ô ʢʦʥʝʮ ʥʝʩʝʪ ʤʫʪʘʮʠʶ IVS2-13A/C(G) 

ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʧʩʝʚʜʦʛʝʥʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʙʝʨʘʥʪʥʦʤʫ ʩʧʣʘʡʩʠʥʛʫ ʠ ʨʘʟʚʠʪʠʶ 

ʪʷʞʝʣʦʡ ʬʦʨʤʳ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ [121; 66; 153; 78]. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʘʪʪʝʥʫʠʨʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʦʯʢʘ ʩʣʠʷʥʠʷ ʣʝʞʠʪ ʚʳʰʝ ʚʪʦʨʦʛʦ ʠʥʪʨʦʥʘ ʠ 

ʧʝʨʝʥʦʩʠʪʩʷ ʠʟ ʧʩʝʚʜʦʛʝʥʘ ʪʦʣʴʢʦ ʤʫʪʘʮʠʷ ʚ ʧʝʨʚʦʤ ʵʢʟʦʥʝ P30L ʠ ʦʩʣʘʙʣʝʥʥʘʷ 

ʧʨʦʤʦʪʦʨʥʘʷ ʦʙʣʘʩʪʴ ʛʝʥʘ CYP21A1P, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ [147]. 
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ʈʠʩʫʥʦʢ 5 - ɺʘʨʠʘʥʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʭʠʤʝʨʥʦʛʦ ʛʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʯʢʠ ʩʣʠʷʥʠʷ 

[121] 

ʀ ʧʦʩʣʝʜʥʠʡ ʨʝʜʢʠʡ ʚʘʨʠʘʥʪ ʤʝʞʛʝʥʥʳʭ ʨʝʢʦʤʙʠʥʘʮʠʡ, ʧʨʠʚʦʜʷʱʠʡ ʢ 

ʜʫʧʣʠʢʘʮʠʠ ʘʢʪʠʚʥʦʛʦ ʛʝʥʘ CYP21A2, ʦʧʠʩʘʥ ʚ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʷʭ [145; 130; 100; 

233; 257; 142]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʝʨʚʳʡ ʘʢʪʠʚʥʳʡ ʛʝʥ ʥʝ ʩʦʜʝʨʞʠʪ 

ʧʘʪʦʛʝʥʥʳʭ ʤʫʪʘʮʠʡ ʠʣʠ ʥʝʩʝʪ ʤʫʪʘʮʠʶ ʚʦ ʚʪʦʨʦʤ ʠʥʪʨʦʥʝ, ʪʦʛʜʘ ʢʘʢ ʚʪʦʨʘʷ ʢʦʧʠʷ 

ʘʢʪʠʚʥʦʛʦ ʛʝʥʘ ʩʦʜʝʨʞʠʪ ʤʫʪʘʮʠʶ Q318X. ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʥʫʞʥʦ ʚʩʝʛʜʘ ʠʤʝʪʴ ʚ 

ʚʠʜʫ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʨʨʝʣʷʮʠʷ ʚʳʷʚʣʝʥʥʦʛʦ ʛʝʥʦʪʠʧʘ ʩ ʢʣʠʥʠʯʝʩʢʦʡ 

ʢʘʨʪʠʥʦʡ, ʠ ʢʦʛʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʝʥʘʪʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʧʠʡ ʛʝʥʘ CYP21A2 ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʚʥʝʩʪʠ ʚ ʧʨʦʪʦʢʦʣ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ [78]. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʧʠʩʘʥʦ ʙʦʣʝʝ 200 ʨʝʜʢʠʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ CYP21A2, 

ʧʦʣʥʳʡ ʦʙʟʦʨ ʢʦʪʦʨʳʭ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʬʝʥʦʪʠʧ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʩʪʘʪʴʝ Concolino P, Costella A çCongenital Adrenal Hyperplasia (CAH) due to 21-

Hydroxylase Deficiency: A Comprehensive Focus on 233 Pathogenic Variants of 

CYP21A2 Gene [78]. 

 

ʈʠʩʫʥʦʢ 6 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ CYP21A2, ʦʧʠʩʘʥʥʳʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ, ʧʦ ʚʠʜʫ (a) ʠ ʧʦ ʬʝʥʦʪʠʧʫ (b). [78] 

 

 

ʈʠʩʫʥʦʢ 7 - ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʵʢʟʦʥʘʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ CYP21A2, ʦʧʠʩʘʥʥʳʭ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. [78] 

 

1.4.1. ˴˻ ˾˾˩˶̒̇ˮ̒ ˥ ˩˹˻́ˮ˽-̅˩˹˻́ˮ˽ 

ɼʣʷ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʦʧʠʩʘʥʘ ʚʳʩʦʢʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʤʫʪʘʮʠʝʡ ʚ ʛʝʥʝ ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʢʦʪʦʨʘʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 90% ʧʘʮʠʝʥʪʦʚ [130; 100; 233; 145]. ʕʪʦ ʦʙʲʷʩʥʠʤʦ ʩ ʪʦʯʢʠ 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Concolino%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29450859
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costella%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29450859
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ʟʨʝʥʠʷ ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʂʦʥʢʨʝʪʥʘʷ ʤʫʪʘʮʠʷ ʚʝʜʝʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʝʣʢʘ ï ʬʝʨʤʝʥʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ. ʇʦʚʨʝʞʜʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʘ 

ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʨʦʚʝʥʴ ʙʠʦʩʠʥʪʝʟʘ ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʭ ʩʪʝʨʦʠʜʦʚ. ʊʘʢ ʧʦʣʥʘʷ ʜʝʣʝʮʠʷ ʛʝʥʘ 

CYP21A2 ʧʨʠʚʦʜʠʪ ʢ ʥʫʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʘʤʦʡ ʪʷʞʝʣʦʡ 

ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʩʦʯʝʪʘʥʥʳʭ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʤʫʪʘʮʠʷʭ 

ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʝʝ ʣʝʛʢʦʡ ʤʫʪʘʮʠʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʮʝʥʪ 

ʩʦʭʨʘʥʝʥʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʳʰʝ.  

ʏʘʩʪʳʝ ʤʫʪʘʮʠʠ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʫʶ ʥʘʙʣʶʜʘʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʜʘʥʥʦʡ ʤʫʪʘʮʠʠ. ɹʳʣʠ 

ʚʳʜʝʣʝʥʳ ʛʨʫʧʧ rʤʫʪʘʮʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʦʣʴʪʝʨʷʶʱʝʡ, ʜʣʷ ʚʠʨʠʣʴʥʦʡ ʠ ʜʣʷ 

ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤ ɺɼʂʅ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʪʷʞʝʩʪʠ ʤʫʪʘʮʠʠ ʚ 

ʛʝʥʝ CYP21 ʙʳʣʠ ʩʦʟʜʘʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ 

ʦʩʪʘʪʦʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʩ ʤʫʪʘʥʪʥʦʛʦ ʛʝʥʘ ʚ 

ʧʨʦʮʝʥʪʘʭ ʦʪ çʜʠʢʦʛʦè ʪʠʧʘ ʦʪʜʝʣʴʥʦ ʜʣʷ ʧʨʦʛʝʩʪʝʨʦʥʘ ʠ ʜʣʷ 17ʆʅʇ in vitro. ʇʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ in vitro ʜʣʷ ʯʘʩʪʳʭ 

ʧʘʪʦʛʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ ʜʝʣʝʥʠʷ ʤʫʪʘʮʠʡ ʥʘ ʛʨʫʧʧʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʦʪʝʨʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺʳʜʝʣʷʶʪ 4 ʛʨʫʧʧʳ 

ʤʫʪʘʮʠʡ ʧʦ ʪʷʞʝʩʪʠ: ʛʨʫʧʧʘ 0, ʢʦʛʜʘ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʩʫʪʩʪʚʫʝʪ 

ʧʦʣʥʦʩʪʴʶ, ʛʨʫʧʧʘ ɸ ï ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʭʨʘʥʝʥʘ ʜʦ 1%, ʛʨʫʧʧʘ ɺ ï ʦʪ 

1 ʜʦ 2% ʠ ʛʨʫʧʧʘ ʉ ï ʦʪ 10 ʜʦ 78% [244; 182]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʫʪʘʮʠʠ ʛʨʫʧʧʳ 0 ʠ 

ʛʨʫʧʧʳ ɸ ʯʘʱʝ ʧʨʠʚʦʜʷʪ ʢ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʝ, ʛʨʫʧʧʳ ɺ ï ʢ ʚʠʨʠʣʴʥʦʡ ʠ ʛʨʫʧʧʳ 

ʉ ï ʢ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ. ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʥʘʠʙʦʣʴʰʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʚʳʷʚʣʝʥʘ ʜʣʷ ʩʘʤʳʭ ʪʷʞʝʣʳʭ ʤʫʪʘʮʠʡ (ʛʨʫʧʧʘ 0) ʠ ʩʘʤʳʭ 

ʣʝʛʢʠʭ ʤʫʪʘʮʠʡ (ʛʨʫʧʧʘ ʉ), ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʛʨʫʧʧ ɸ ʠ ɺ ʤʦʛʫʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʨʘʟʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ɺɼʂʅ [227; 258; 182; 151]. ɺ ʙʦʣʴʰʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʛʜʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʠ ʧʘʪʦʛʝʥʥʳʭ ʤʫʪʘʮʠʡ ʩ ʢʣʠʥʠʯʝʩʢʦʡ 

ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 155 ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʤʫʪʘʮʠʡ ʠʟ ʛʨʫʧʧʳ 0 ʚ 100% 

ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʣʘʩʴ ʩʦʣʴʪʝʨʷʶʱʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ ʤʫʪʘʮʠʠ Introne 2 splice 
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(ʛʨʫʧʧʘ ɸ)  ʩʦʣʴʪʝʨʷʶʱʘʷ ʬʦʨʤʘ ʚʩʪʨʝʯʘʣʘʩʴ ʫ 90% ʧʘʮʠʝʥʪʦʚ, ʧʨʠ ʤʫʪʘʮʠʠ I172N 

(ʛʨʫʧʧʘ ɺ)   ʚʠʨʠʣʴʥʘʷ ʬʦʨʤʘ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 74% ʧʘʮʠʝʥʪʦʚ, ʘ ʚ ʛʨʫʧʧʝ ʉ 

ʥʝʢʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ ʙʳʣʘ ʫ 64% ʧʘʮʠʝʥʪʦʚ, ʥʦ ʧʦʩʣʝ ʠʩʢʣʶʯʝʥʠʷ ʠʟ ʛʨʫʧʧʳ 

ʤʫʪʘʮʠʠ P30L, ʧʦʟʠʪʠʚʥʘʷ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʜʣʷ 

ʤʫʪʘʮʠʡ ʛʨʫʧʧʳ ʉ ʩʦʩʪʘʚʠʣʘ 90% [145]. 

ʅʫʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ in vitro ʚ ʮʝʣʦʤ ʭʦʨʦʰʦ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ, ʥʦ ʠʤʝʶʪʩʷ ʨʘʩʭʦʞʜʝʥʠʷ, ʥʘʧʨʠʤʝʨ ʜʣʷ 

ʤʫʪʘʮʠʠ P30L, ʜʣʷ ʢʦʪʦʨʦʡ ʦʩʪʘʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 60% ʜʣʷ 17OHʇ ʠ 

30% ʜʣʷ ʧʨʦʛʝʩʪʝʨʦʥʘ, ʯʪʦ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʣʝʛʢʦʡ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʝ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʫ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ ʛʦʤʦ- ʠʣʠ ʛʝʤʠʟʠʛʦʪʥʳʭ ʧʦ 

ʜʘʥʥʦʡ ʤʫʪʘʮʠʠ, ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʪʷʞʝʣʘʷ ʚʠʨʠʣʴʥʘʷ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʘʥʥʳʝ 

ʨʘʩʭʦʞʜʝʥʠʷ ʤʦʛʫʪ ʦʙʲʷʩʥʷʪʴʩʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʬʝʨʤʝʥʪʘ ʚʩʣʝʜʩʪʚʠʝ ʟʘʤʝʥʳ 

ʛʠʜʨʦʬʦʙʥʦʛʦ ʧʨʦʣʠʥʘ ʥʘ ʣʝʡʮʠʥ ʚ N-ʢʦʥʮʝʚʦʡ ʯʘʩʪʠ ʙʝʣʢʘ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʢʨʝʧʣʝʥʠʷ ʬʝʨʤʝʥʪʘ ʢ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʤʫ ʨʝʪʠʢʫʣʫʤʫ [145; 

182]. 

ɸʤʝʨʠʢʘʥʩʢʠʝ ʘʚʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʙʳʯʴʝʛʦ ʛʦʤʦʣʦʛʘ CYP21 ʩʦʟʜʘʣʠ ʤʦʜʝʣʴ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ 

ʩʥʠʞʝʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʶʙʦʡ ʤʫʪʘʮʠʠ (ʈʠʩʫʥʦʢ 8) [120]. ʈʘʩʯʝʪʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʙʳʣʠ ʩʭʦʞʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ in vitro, ʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʫʪʘʮʠʠ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ 

ʦʙʣʘʩʪʠ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢ ʤʝʤʙʨʘʥʝ, ʫʯʘʩʪʢʠ ʩʦʝʜʠʥʝʥʠʷ ʩ ʛʝʤʦʤ ʠʣʠ ʩ ʩʫʙʩʪʨʘʪʦʤ, 

ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʦʪʝʨʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʙʝʣʢʘ, ʚʳʟʳʚʘʶʪ ʧʦʣʥʫʶ ʧʦʪʝʨʶ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ ʧʨʠʚʦʜʷʪ ʢ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʄʫʪʘʮʠʠ, ʠʟʤʝʥʷʶʱʠʝ ʪʨʘʥʩʤʝʤʙʨʘʥʥʫʶ ʦʙʣʘʩʪʴ ʠʣʠ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ 

ʛʠʜʨʦʬʦʙʥʳʝ ʫʯʘʩʪʢʠ, ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 98% 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʠʨʠʣʴʥʦʡ ʬʦʨʤʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʄʫʪʘʮʠʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʥʝʢʣʘʩʩʠʯʝʩʢʦʤʫ ʚʘʨʠʘʥʪʫ ɺɼʂʅ, ʟʘʪʨʘʛʠʚʘʶʪ ʦʙʣʘʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 
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ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʦʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʦʥʥʳʭ ʠ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ, ʘ ʪʘʢʞʝ 

ʥʝʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʛʠʜʨʦʬʦʙʥʳʝ ʢʣʘʩʪʝʨʳ [120].  

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʛʝʥʝʪʠʯʝʩʢʠʤ ʚʘʨʠʘʥʪʦʤ 

ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʨʷʜʘ ʧʘʮʠʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʧʠʩʘʥʳ ʨʘʟʥʳʝ 

ʢʣʠʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʫ ʩʠʙʩʦʚ ʚ ʦʜʥʦʡ ʩʝʤʴʝ. ʊʘʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ: ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʦʢʩʠʜʦʨʝʜʫʢʪʘʟʳ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʢʦʬʝʨʤʝʥʪʦʤ ʜʣʷ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʚʠʨʠʣʴʥʦʛʦ 

ʩʠʥʜʨʦʤʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʘʥʜʨʦʛʝʥʦʚʦʛʦ ʨʝʮʝʧʪʦʨʘ, ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʨʫʛʠʭ ʬʝʨʤʝʥʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴʶ 21-

ʛʠʜʨʦʢʩʠʣʘʟʳ ʠ ʪ.ʧ. [137; 175; 147; 272; 170]. 

 

ʈʠʩʫʥʦʢ 8 - ʄʦʜʝʣʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ [120] 
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1.4.2. ˽˻ ˽̂˶̒̇ˮ˻˹˹ˢ̒ ˥ ˩˹˩́ˮ˴ˢ ˮ ̏́˹ˮ̉˩˿˴ˮ˩ ˻˿˻ˣ˩˹˹˻˿́ˮ ˨ ˩̅ˮ̇ˮ́ˢ 21-
˥ˮ˨˾˻˴˿ˮ˶ˢ˭̍ 

ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪʦʪʘ 

ʢʣʘʩʩʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʚ ʤʠʨʦʚʦʡ ʧʦʧʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʣʷʝʪ 1 ʩʣʫʯʘʡ ʥʘ 13000 - 16000 ʞʠʚʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ [199; 193]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʚʘʨʴʠʨʫʝʪ ʚ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, ʪʘʢ ʚ 

ɽʚʨʦʧʝ ʠ ʉʐɸ ʦʪ 1: 10 000 ʜʦ 1: 23 000 [250], ʚ ʗʧʦʥʠʠ 1: 21 000 [169], ʚ ʅʦʚʦʡ 

ɿʝʣʘʥʜʠʠ 1: 27 000 [124] ʠ ʚ ʂʠʪʘʝ ʠ ʀʥʜʠʠ 1: 6000 [277; 138]. ʅʝʢʣʘʩʩʠʯʝʩʢʘʷ 

ʬʦʨʤʘ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʤʦʥʦʛʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʯʘʩʪʦʪʦʡ  ʚ ʤʠʨʦʚʦʡ ʧʦʧʫʣʷʮʠʠ 1 : 1000, ʘ ʚ ʦʪʜʝʣʴʥʳʭ 

ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʯʘʩʪʦʪʘ ʝʱʝ ʚʳʰʝ - ʩʨʝʜʠ ʝʚʨʝʝʚ ʘh ʢʝʥʘʟʠ 3,7%; ʩʨʝʜʠ 

ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʮʝʚ - 1,9%; ʚ ʖʛʦʩʣʘʚʠʠ - 1,6%; ʚ ʀʪʘʣʠʠ - 0,3% [226].  

ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʯʘʩʪʦʪʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤ 

ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ, 

ʪ.ʢ. ʧʨʦʮʝʜʫʨʘ ʪʦʪʘʣʴʥʦʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʢʘʢ ʨʘʟ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʫ ʤʘʣʴʯʠʢʦʚ. ʆʜʥʘʢʦ, ʚ ʨʷʜʝ ʩʪʨʘʥ, 

ʥʘʦʙʦʨʦʪ, ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʟʘʙʦʣʝʚʘʥʠʷ ʩʥʠʟʠʣʩʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ 

ʛʠʧʝʨʜʠʘʛʥʦʩʪʠʢʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʦʜʥʳʝ ʜʘʥʥʳʝ 

ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ ʧʦ ʯʘʩʪʦʪʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤ ɺɼʂʅ ʧʦ ʜʘʥʥʳʤ 

ʣʠʪʝʨʘʪʫʨʳ. 

ʊʘʙʣʠʮʘ 3 - ʏʘʩʪʦʪʘ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. 

ʈʝʛʠʦʥ ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʠ 

ʜʘʥʥʳʝ ʦ ʥʝʦʥʘʪʘʣʴʥʦʤ 

ʩʢʨʠʥʠʥʛʝ 

ʏʘʩʪʦʪʘ  ʉʩʳʣʢʘ 

ʐʚʝʡʮʘʨʠʷ 1960-1974 1:15 472 

ʞʝʥ>ʤʫʞ (ʞʝʥ 

1:13 924) 

[259] 

ʩʢʨʠʥʠʥʛ 1:10 749 [229] 

ʄʶʥʭʝʥ 1963-1972 1:9 831 [167] 

ʌʨʘʥʮʠʷ 1963-1979 1: 23 044 [49] 
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ʈʝʛʠʦʥ ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʠ 

ʜʘʥʥʳʝ ʦ ʥʝʦʥʘʪʘʣʴʥʦʤ 

ʩʢʨʠʥʠʥʛʝ 

ʏʘʩʪʦʪʘ  ʉʩʳʣʢʘ 

ʗʧʦʥʠʷ ʩʢʨʠʥʠʥʛ 1:11 438 [220] 

1989-2013 ʩʢʨʠʥʠʥʛ  ʊʦʢʠʦ 1:22 394 [243] 

ʀʪʘʣʠʷ ʩʢʨʠʥʠʥʛ 1:8 586 [59] 

ʐʦʪʣʘʥʜʠʷ ɼʦ ʩʢʨʠʥʠʥʛʘ 

ʅʘ ʩʢʨʠʥʠʥʛʝ 

1:20 907 

1:18 401 

[255] 

ʐʚʝʮʠʷ 1969-1986 1:11 500 [238] 

ɺʝʥʛʨʠʷ ʩʢʨʠʥʠʥʛ 1:18 000 [224] 

ɹʝʟ ʩʢʨʠʥʠʥʛʘ 1978-1998 1:14 300 [241] 

ʂʘʥʘʜʘ 1969-1989 1:14 500 

ʞʝʥ:ʤʫʞ 2,2:1 

[239]. 

ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ ʩʢʨʠʥʠʥʛ 1:23 344 [83] 

ʉʐɸ (ʊʝʭʘʩ) ʩʢʨʠʥʠʥʛ 1:16 008 [237] 

ʉʐɸ (ʅʴʶ-ʁʦʨʢ) 2007-2014 ʩʢʨʠʥʠʥʛ 1:18 170 [201] 

ʀʟʨʘʠʣʴ 1986-1991 1:30 000 ʝʚʨʝʠ 

1:8 000 ʘʨʘʙʳ 

[216] 

ʅʠʜʝʨʣʘʥʜʳ ʩʢʨʠʥʠʥʛ 1:11 764 [252] 

ʉʠʥʛʘʧʫʨ 1980-2001 1:22 965 [160] 

ʐʘʥʭʘʡ ʩʢʨʠʥʠʥʛ 1:16 866 [115] 

ʀʥʜʠʷ (ʦʜʠʥ ʰʪʘʪ 

Hyderabad) 

ʩʢʨʠʥʠʥʛ 1:2 575 [90] 

ɸʨʛʝʥʪʠʥʘ ʩʢʨʠʥʠʥʛ 1:8 937 [114] 

ʕʩʪʦʥʠʷ 1978-2004 

ɹʝʟ ʩʢʨʠʥʠʥʛʘ 

1:16 100 [156] 

ɸʚʩʪʨʘʣʠʷ ʉʢʨʠʥʠʥʛ 1:15 488 [110]. 

ɹʝʟ ʩʢʨʠʥʠʥʛʘ 1:18 034 

ɹʨʘʟʠʣʠʷ ɹʝʟ ʩʢʨʠʥʠʥʛʘ 1:7 533 [221] 

ʩʢʨʠʥʠʥʛ 1:10 325 

ʉʢʨʠʥʠʥʛ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʥʘʙʣʶʜʝʥʠʝʤ 

1:19 927 [204] 

ɼʣʠʪʝʣʴʥʳʡ ʩʢʨʠʥʠʥʛ  

2001-2010 

1:14 967 [180] 
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ʈʝʛʠʦʥ ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʠ 

ʜʘʥʥʳʝ ʦ ʥʝʦʥʘʪʘʣʴʥʦʤ 

ʩʢʨʠʥʠʥʛʝ 

ʏʘʩʪʦʪʘ  ʉʩʳʣʢʘ 

ʍʦʨʚʘʪʠʷ 1995-2006 ʙʝʟ ʩʢʨʠʥʠʥʛʘ 1:14 403 [93] 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 2007-2009 ʙʝʟ ʩʢʨʠʥʠʥʛʘ 1:18 000 [139] 

ʌʨʘʥʮʠʷ 1996-2003 1:15 699 [80] 

ʂʫʙʘ 2005-2010 

ʩʢʨʠʥʠʥʛ 

1:15 931 [112]. 

ɸʨʘʙʩʢʠʝ ʵʤʠʨʘʪʳ 1995-2011 1:9 030 [27] 

ʂʠʪʘʡ 2013 1:6 084 [277] 

ʂʠʪʘʡ ʧʨʦʚʠʥʮʠʷ 

Ningxia 

2014-2016 1:14 550 [163] 

ɻʝʨʤʘʥʠʷ (ɹʘʚʘʨʠʷ) 1999-2011 1:12 457 [187] 

 

ɺ ʈʦʩʩʠʠ ʠʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦ 

ʚʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʩʢʨʠʥʠʥʛʘ 1: 17240 ʚ ʄʦʩʢʚʝ, 1:20732 ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ, 1:21899 ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ [12; 11]. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʪʦʪʘʣʴʥʦʛʦ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʚ 2006ʛ ʧʦʷʚʠʣʩʷ ʮʝʣʳʡ ʨʷʜ ʧʫʙʣʠʢʘʮʠʡ ʩ ʦʮʝʥʢʦʡ 

ʯʘʩʪʦʪʳ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ - 1:7185 ʚ 

ʄʦʩʢʚʝ, 1:10005 ʚ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ, 1:8069 ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ, 

1:5934 ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, 1: 8791 ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, 1:5736 ʚ ʋʜʤʫʨʪʠʠ: 

[25; 6; 10; 7; 21; 16]. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʤʫʪʘʮʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʜʝʬʠʮʠʪʫ 21-

ʛʠʜʨʦʢʩʠʣʘʟʳ, ʠ ʚʳʷʚʣʝʥʘ ʨʘʟʥʠʮʘ ʚ ʯʘʩʪʦʪʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʚ ʨʘʟʥʳʭ 

ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ (ʊʘʙʣʠʮʘ 4). ɼʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʦʙʲʷʩʥʷʪʴʩʷ çʵʬʬʝʢʪʦʤ 

ʦʩʥʦʚʘʪʝʣʷè. 
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ʊʘʙʣʠʮʘ 4 - ʈʘʩʧʝʨʝʜʝʣʝʥʠʝ ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ CYP21 ʚ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʷʭ. 

ʉʪʨʘʥʘ ʂʦʣ-ʚʦ 

ʧʘʮʠʝʥʪʦʚ 

ɺel I2spl I172N Q318X R356W V281I P30L ʉʩʳʣʢʘ 

ʂʠʪʘʡ 52 2 31 23 14 - 9 3 [155] 

ʅʠʜʝʨʣʘʥʜʳ 198 31,9 28,1 12,4 3,5 8,4 2,2 0,3 [233] 

ɸʨʛʝʥʪʠʥʘ 72 21 18 15 14 6 0 0 [85] 

ʊʫʨʮʠʷ 56 25,3 22 9,9 3,3 8,8 7,6 - [39] 

ʎʝʥʪʨʘʣʴʥ

ʘʷ ɽʚʨʦʧʘ 

348 32,6 31,2 14,5 2,6 2,4 3,4 3,7 [92] 

ʉʐɸ 394 34 31 10 4 4 9 2 [227, 

269] 

ɹʨʘʟʠʣʠʷ 74 23 25 19 11 8 4 0 [200] 

ʄʝʢʩʠʢʘ 47 1 47,9 11,7 4,2 7,4 8,5 8,5 [68] 

ʀʥʜʠʷ 28 15,9 27,2 31,8 22,7 0 0 2,2 [166] 

 

ʗʧʦʥʠʷ 102 18 29 13 0 13 1 0 [125] 

ɺʝʣʠʢʦʙʨʠ

ʪʘʥʠʷ 

384 45 30 7 0 10 0 0 [149] 

ʐʚʝʮʠʷ 400 33 27 20 2 3 6 2 [258] 

ʌʠʥʣʷʥʜʠʷ 102 34 12 29 2 0 3 0 [154] 

ʀʪʘʣʠʷ 146 26 20 6 8 0 11 3 [61] 

ɻʝʨʤʘʥʠʷ 155 27,4 30,3 19,7 4,8 4,5 2,9 2,6 [37] 

ʌʨʘʥʮʠʷ 129 22,9 20,5 8,9 3,9 - 16,7 - [72] 

ʀʩʧʘʥʠʷ 200 19,7 22,4 1,3 3,9 3,9 15,8 2,6 [75] 
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ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʩʘʤʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʚʳʙʦʨʢʝ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ ʠʟ ʉʐɸ, ʛʜʝ 

ʦʪʤʝʯʘʝʪʩʷ ʵʪʥʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ (ʊʘʙʣʠʮʘ 5) [270]. ɸʚʪʦʨʳ 

ʧʦʢʘʟʘʣʠ ʥʘʣʠʯʠʝ ʜʦʤʠʥʠʨʫʶʱʠʭ ʤʫʪʘʮʠʡ ʚ ʨʘʟʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ. ʉʨʝʜʠ 

ʝʚʨʝʝʚ ʘh ʢʝʥʘʟʠ ʜʦʤʠʥʠʨʫʶʱʝʡ ʤʫʪʘʮʠʝʡ ʷʚʣʷʝʪʩʷ V281L, ʢʦʪʦʨʘʷ ʚʳʷʚʣʝʥʘ ʚ 

63% ʘʣʣʝʣʝʡ. ɼʘʥʥʘʷ ʤʫʪʘʮʠʷ ʥʝ ʚʳʷʚʣʝʥʘ ʩʨʝʜʠ ʩɻʢʠʤʦʩʦʚ ʧʁʧʠ, ʢʦʨʝʥʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ɸʤʝʨʠʢʠ, ʘʨʘʙʦʚ, ʠʥʜʫʩʦʚ, ʪʘʡʮʝʚ ʠ ʚ ʘʟʠʘʪʩʢʦʡ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ, 

ʪʦʛʜʘ ʢʘʢ ʩʨʝʜʠ ʘʤʝʨʠʢʘʥʮʝʚ ʘʥʛʣʦʩʘʢʩʦʥʩʢʦʛʦ, ʠʪʘʣʴʷʥʩʢʦʛʦ, ʬʨʘʥʮʫʟʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʫ ʭʦʨʚʘʪʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ 4-15%, ʘ ʫ ʠʪʘʣʴʷʥʮʝʚ ʠ 

ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʮʝʚ ʚʳʷʚʣʝʥʘ ʚ 17-34% ʘʣʣʝʣʝʡ.  ʊʘʢʞʝ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʢʘʟʘʣʦ ʜʦʤʠʥʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ ʤʫʪʘʮʠʠ ʩʧʣʘʡʩʠʥʛʘ ʚʦ ʚʪʦʨʦʤ ʠʥʪʨʦʥʝ (In2spl) 

ʫ ʵʩʢʠʤʦʩʦʚ ʖʧʧʠ ʠ ʩʨʝʜʠ ʠʨʘʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʨʠ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʤʫʪʘʮʠʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʯʘʩʪʳʭ ʚʦ ʚʩʝʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʢʨʦʤʝ 

ʣʘʪʠʥʦʘʤʝʨʠʢʘʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ʆʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʯʘʩʪʦʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʫʪʘʮʠʠ Q318X ʠ ʜʝʣʝʮʠʠ ʛʝʥʘ CYP21A2: ʤʫʪʘʮʠʷ 

Q318X ʚ ʚʳʩʦʢʦʤ ʧʨʦʮʝʥʪʝ ʚʳʷʚʣʝʥʘ ʩʨʝʜʠ ʘʨʘʙʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʫ ʚʦʩʪʦʯʥʳʭ 

ʠʥʜʫʩʦʚ, ʜʝʣʝʮʠʷ ʛʝʥʘ ʚ ʟʥʘʯʠʤʦ ʤʝʥʴʰʝʤ ʧʨʦʮʝʥʪʝ ʘʣʣʝʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʠ 

ʠʨʘʥʮʝʚ, ʘʨʘʙʦʚ, ʠʥʜʫʩʦʚ ʠ ʪʘʡʮʝʚ (ʊʘʙʣʠʮʘ 5). 

ʊʘʙʣʠʮʘ 5 - ʏʘʩʪʦʪʘ (% ʦʪ ʘʣʣʝʣʝʡ) ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ CYP21A2 ʚ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ 

[270] 

 ɼʝʣʝʮʠʠ ʂʦʥʚʝʨʩʠʠ In2spl I172N Q318X R356W V281L 

ɸʥʛʣʦʩʘʢʩʳ (n=93) 28 10 24 6 4 7 4 

ɽʚʨʝʠ ɸʰʢʝʥʘʟʠ 

(n=155) 

9 4 14 2 2 2 63 

ʍʦʨʚʘʪʳ*(n=50) 6 7 32 8 9 14 11 

ʌʨʘʥʮʫʟʳ (n=16) 16 3 41 9 3 6 6 

ʃʘʪʠʥʦʘʤʝʨʠʢʘʥʮʳ 

(n=81) 

14 4 2 9 4 5 17 
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 ɼʝʣʝʮʠʠ ʂʦʥʚʝʨʩʠʠ In2spl I172N Q318X R356W V281L 

ʀʨʘʥʮʳ* (n=40) - 11 41 10 10 5 1 

ʀʪʘʣʴʷʥʮʳ* (n=54) 3 1 23 14 5 6 34 

ʀʪʘʣʦ-ʘʤʝʨʠʢʘʥʮʳ 

(n=50) 

15 8 21 13 6 - 15 

ʕʩʢʠʤʦʩʳ ʖʧʧʠ 

(n=7) 

- - 100 - - - - 

ʂʦʨʝʥʥʳʝ 

ɸʤʝʨʠʢʘʥʮʳ (n=5) 

40 - 40 - - - - 

ɸʨʘʙʳ (n=8) - 19 38 - 19 6 - 

ɸʟʠʘʪʳ (n=15) 20 10 23 13 - 7 - 

ɺʦʩʪʦʯʥʳʝ ʠʥʜʫʩʳ 

(n=19) 

5 16 29 11 16 5 - 

ʊʘʡʮʳ* (n=71) 8 - 33 15 1 6 - 

ɸʬʨʦ-ʘʤʝʨʠʢʘʥʮʳ 

(n=31) 

18 6 23 10 6 5 5 

*ʧʨʦʞʠʚʘʶʪ ʥʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʐɸ 

1.4.3. ˸˻ ˶˩˴̂˶̒˾˹˻-˥˩˹˩́ˮ̉˩˿˴ˮ˯ ˢ˹ˢ˶ˮ˭ ˥˩˹ˢ CYP21 

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʝʥʘ CYP21A2 ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ 

ʧʦ ʧʨʠʯʠʥʝ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʝʥʦʤʥʦʡ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥ 

ʜʘʥʥʳʡ ʛʝʥ. ʅʘʣʠʯʠʝ ʜʝʣʝʮʠʡ ʠ ʜʫʧʣʠʢʘʮʠʡ ʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʝʝ 

ʦʜʥʦʡ ʤʫʪʘʮʠʠ ʥʘ ʢʘʞʜʦʤ ʘʣʣʝʣʝ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʦʟʤʦʞʥʳ ʦʰʠʙʢʠ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʧʩʝʚʜʦʛʝʥʘ 

CYP21A1P, ʢʨʫʧʥʳʝ ʨʝʢʦʤʙʠʥʘʮʠʠ ʛʝʥʘ ʠ ʧʩʝʚʜʦʛʝʥʘ, ʜʝʣʝʮʠʠ ʠ ʜʫʧʣʠʢʘʮʠʠ ʚ 

ʨʝʛʠʦʥʝ 6q21.3. 

ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ CYP21A2 ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʠ 

ʫʜʝʰʝʚʣʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 
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ʤʝʪʦʜʠʢʠ ʘʣʣʝʣʴ-ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʇʎʈ ʠʣʠ ʨʝʩʪʨʠʢʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ 12 ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ [263]. ʆʜʥʘʢʦ, ʵʪʠ ʤʝʪʦʜʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ 

ʤʫʪʘʮʠʠ ʧʨʠʤʝʨʥʦ ʫ 10% ʧʘʮʠʝʥʪʦʚ, ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʩʧʦʥʪʘʥʥʳʭ ʤʫʪʘʮʠʡ. ʊʘʢʞʝ 

ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʨʘʟʣʠʯʠʪʴ ʛʦʤʦʟʠʛʦʪʥʳʝ ʤʫʪʘʮʠʠ ʦʪ ʛʝʤʠʟʠʛʦʪʥʳʭ, 

ʯʪʦ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ, ʥʦ ʚʘʞʥʦ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ. ʇʘʮʠʝʥʪ ʩ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ɺɼʂʅ ʚ ʩʣʫʯʘʝ 

ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʤʫʪʘʮʠʠ ʤʦʞʝʪ ʧʝʨʝʜʘʪʴ ʩʚʦʠʤ ʜʝʪʷʤ ʪʦʣʴʢʦ  

ʥʝʢʣʘʩʩʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʪʦʤ ʞʝ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʘʮʠʝʥʪ ʥʦʩʠʪʝʣʴ 

ʛʝʤʠʟʠʛʦʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʦʥ ʩʚʦʠʤ ʜʝʪʷʤ ʚ 50% ʩʣʫʯʘʝʚ 

ʧʝʨʝʜʘʩʪ ʤʫʪʘʮʠʶ, ʭʘʨʘʢʪʝʨʥʫʶ ʜʣʷ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʘ ʚ 50% ʩʣʫʯʘʝʚ 

ʜʝʣʝʮʠʶ (ʠʣʠ ʢʨʫʧʥʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʛʝʥʘ), ʦʙʫʩʣʘʚʣʠʚʘʶʱʫʶ ʩʦʣʴʪʝʨʷʶʱʫʶ 

ʬʦʨʤʫ ʟʘʙʦʣʝʚʘʥʠʷ. ʄʝʪʦʜʳ ʜʝʪʝʢʮʠʠ ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʧʠʡ ʘʢʪʠʚʥʦʛʦ ʛʝʥʘ ʠ ʧʩʝʚʜʦʛʝʥʘ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʝʥʘʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʨʘʡʥʝ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʜʫʧʣʠʢʘʮʠʠ ʛʝʥʘ 

CYP21A2, ʢʦʪʦʨʘʷ ʦʧʠʩʘʥʘ ʚʦ ʤʥʦʛʠʭ ʧʦʧʫʣʷʮʠʷʭ [257; 142]. ɼʣ̫ ʤʫʪʘʮʠʡ Q318X 

ʠ In2splice ʦʧʠʩʘʥʳ ʚʘʨʠʘʥʪʳ ʛʘʧʣʦʪʠʧʦʚ, ʢʦʛʜʘ ʠʤʝʝʪʩʷ ʜʫʧʣʠʢʘʮʠʷ ʘʢʪʠʚʥʦʛʦ 

ʛʝʥʘ, ʦʜʥʘ ʠʟ ʢʦʧʠʡ ʢʦʪʦʨʦʛʦ ʥʝʩʝʪ ʧʘʪʦʛʝʥʥʫʶ ʤʫʪʘʮʠʶ, ʘ ʜʨʫʛʘʷ ʥʝ ʠʤʝʝʪ 

ʧʘʪʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʦʪʤʝʯʘʪʴʩʷ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʤʦʜʫʣʝʡ RCCX 

ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʉʘʫʟʝʨʥ-ʙʣʦʪʪʠʥʛʘ, ʢʦʪʦʨʳʡ ʪʨʫʜʦʝʤʦʢ, 

ʨʘʜʠʦʘʢʪʠʚʝʥ ʠ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʧʠʡ ʛʝʥʘ, ʙʦʣʴʰʠʭ ʜʝʣʝʮʠʡ ʠ ʧʝʨʝʩʪʨʦʝʢ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ  ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠʣʠ ʤʫʣʴʪʠʧʣʝʢʩʥʫʶ 

ʣʠʛʘʟʦʟʘʚʠʩʠʤʫʶ ʘʤʧʣʠʬʠʢʘʮʠʶ (MLPA), ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʦ 

ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [152; 132; 77]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʦʚʦʜʠʪʴ ʛʝʥʝʪʠʯʝʩʢʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ ʧʨʠ ɺɼʂʅ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 
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ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʧʠʡ ʛʝʥʘ ʠ ʧʩʝʚʜʦʛʝʥʘ ʠ 

ʪʦʯʢʦʚʳʝ ʤʫʪʘʮʠʠ, ʢʘʢ ʯʘʩʪʳʝ, ʪʘʢ ʠ ʩʧʦʥʪʘʥʥʳʝ. 

1.5. ˶˩̉˩˹ˮ˩ ˨˩̅ˮ̇ˮ́ˢ нм-˥ˮ˨˾˻˴˿ˮ˶ˢ˭̍ ̂ ˨˩́˩˯ 

ʃʝʯʝʥʠʝ ʜʝʪʝʡ ʩ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʧʨʝʩʣʝʜʫʝʪ 

ʜʚʝ ʮʝʣʠ: ʚʦ-ʧʝʨʚʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʩʪʠʪʴ ʜʝʬʠʮʠʪ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʠ 

ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʦʚ ʚ ʩʣʫʯʘʝ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʠ, ʚʦ-ʚʪʦʨʳʭ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʘʚʠʪʴ ʩʪʠʤʫʣʷʮʠʶ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʠʟʙʳʪʦʯʥʦʡ 

ʩʝʢʨʝʮʠʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ (17ʆʅʇ), ʢʦʪʦʨʳʝ ʤʝʪʘʙʦʣʠʟʠʨʫʶʪʩʷ ʚ 

ʘʥʜʨʦʛʝʥʳ, ʚʳʟʳʚʘʷ ʩʠʤʧʪʦʤʳ ʚʠʨʠʣʠʟʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʣʝʯʝʥʠʠ ʜʝʪʝʡ ʩ 

ʜʝʬʠʮʠʪʦʤ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʟʳ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚʳʰʝ, ʯʝʤ 

ʟʘʤʝʩʪʠʪʝʣʴʥʳʝ ʜʦʟʳ ʧʨʠ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʘʭ ʧʝʨʚʠʯʥʦʡ ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʜʦʟʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʯʨʝʟʤʝʨʥʦʡ 

ʩʝʢʨʝʮʠʠ ɸʂʊɻ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʚʳʨʘʙʦʪʢʫ ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʭ ʘʥʜʨʦʛʝʥʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʯʝʥʴ ʫʟʢʦʝ çʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʦʢʥʦè ʚ ʜʦʟʠʨʦʚʘʥʠʠ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ: ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʦʟʘ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚʳʟʳʚʘʝʪ 

ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʛʨʝʩʩʠʠ ʢʦʩʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʧʦʣʦʚʦʤʫ ʨʘʟʚʠʪʠʶ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʜʝʬʠʮʠʪʫ ʢʦʥʝʯʥʦʛʦ 

ʨʦʩʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʟʙʳʪʦʯʥʘʷ ʜʦʟʘ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʩʥʠʞʘʝʪ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 

ʠ ʚʳʟʳʚʘʝʪ ʦʞʠʨʝʥʠʝ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʩʚʦʡʩʪʚʝʥʥʳʝ 

ʛʠʧʝʨʢʦʨʪʠʟʦʣʠʟʤʫ. ʉʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʢʦʥʩʝʥʩʫʩʫ, ʧʨʠʥʷʪʦʤʫ ʚ 2002ʛ ʥʘ 

ʩʲʝʟʜʝ ʧʝʜʠʘʪʨʦʚ-ʵʥʜʦʢʨʠʥʦʣʦʛʦʚ [135], ʧʨʝʧʘʨʘʪʦʤ ʚʳʙʦʨʘ ʚ ʣʝʯʝʥʠʠ ʚʨʦʞʜʝʥʥʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʫ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʪʘʙʣʝʪʠʨʦʚʘʥʥʳʡ 

ʛʠʜʨʦʢʦʨʪʠʟʦʥ. ʂʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʧʦʣʫʞʠʟʥʠ ʛʠʜʨʦʢʦʨʪʠʟʦʥʘ ʦʢʘʟʳʚʘʝʪ 

ʤʠʥʠʤʘʣʴʥʦʝ ʩʫʧʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʨʝʙʝʥʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʜʨʫʛʠʤʠ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ.  

ɺ ʈʦʩʩʠʠ ʩ ʢʦʥʮʘ 50-ʭ ʛʦʜʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʝʜʥʠʟʦʣʦʥ, 

ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ɸʂʊɻ-ʧʦʜʘʚʣʷʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʯʝʤ 

ʛʠʜʨʦʢʦʨʪʠʟʦʥ. ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪʘʭ ʩʦʪʨʫʜʥʠʢʦʚ ʕʅʎ ʈɸʄʅ 1969-70 ʛʛ. 
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ɹʫʨʦʡ ʊ.ʀ. ʠ ʂʫʟʥʝʮʦʚʦʡ ʕ.ʉ., ʧʦʩʚʷʱʝʥʥʳʭ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ 

ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ, ʜʦʢʘʟʘʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʧʨʝʜʥʠʟʦʣʦʥʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ʫʤʝʥʴʰʝʥʠʷ ʩʠʤʧʪʦʤʦʚ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ. ʆʜʥʘʢʦ, ʧʦʢʘʟʘʥʦ, ʯʪʦ, ʭʦʪʷ ʨʦʩʪʦʚʦʡ 

ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ ʧʨʝʜʥʠʟʦʣʦʥʦʤ ʫʣʫʯʰʘʝʪʩʷ, ʢʦʥʝʯʥʳʡ 

ʦʩʪʘʝʪʩʷ ʥʠʞʝ ʮʝʣʝʚʦʛʦ ʨʦʩʪʘ [2; 15].  

ʈʦʩʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʜʝʢʚʘʪʥʦʩʪʠ ʪʝʨʘʧʠʠ 

ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʧʝʨʝʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ 

ʦʮʝʥʢʦʡ ʢʦʥʝʯʥʦʛʦ ʨʦʩʪʘ ʧʘʮʠʝʥʪʦʚ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʜʝʬʠʮʠʪʘ 21-

ʛʠʜʨʦʢʩʠʣʘʟʳ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʥʠʞʝʥʠʝ ʢʦʥʝʯʥʦʛʦ 

ʨʦʩʪʘ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ [54; 58; 103; 109; 122; 86; 123; 157; 162; 174; 218; 249; 275]. 

ʆʧʫʙʣʠʢʦʚʘʥʦ ʪʨʠ ʤʝʪʘʘʥʘʣʠʟʘ ʜʦʩʪʫʧʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʝʯʥʦʛʦ 

ʨʦʩʪʘ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ, ʚ ʧʝʨʚʦʤ ʦʙʟʦʨʝ ʦʪ 2001 ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 18 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʦ 1998 ʛ, ʠ ʩʨʝʜʥʠʡ SDS ʢʦʥʝʯʥʦʛʦ ʨʦʩʪʘ ʩʦʩʪʘʚʠʣ 

-1,37 ʜʣʷ 561 ʧʘʮʠʝʥʪʘ [95]. ʉʣʝʜʫʶʱʠʡ ʤʝʪʘʘʥʘʣʠʟ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʧʫʙʣʠʢʘʮʠʠ ʩ 

1966 ʧʦ 2007ʛʛ ʚʢʣʶʯʘʣ ʫʞʝ 35 ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʪʢʣʦʥʝʥʠʝ ʩʨʝʜʥʝʛʦ ʨʦʩʪʘ ʦʪ 

ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʣʦ -1,38 SD, ʘ ʧʨʠ ʢʦʨʨʝʢʮʠʠ ʥʘ ʮʝʣʝʚʦʡ ʨʦʩʪ  -

1,03 [179]. ɺ ʨʷʜʝ ʨʘʙʦʪ ʠʤʝʝʪʩʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʚʦʟʨʘʩʪʦʤ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ 

ʠ ʢʦʥʝʯʥʳʤ ʨʦʩʪʦʤ ʧʘʮʠʝʥʪʦʚ [54; 122; 218; 162]. ʇʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ, ʜʦʩʪʠʛʰʠʭ ʢʦʥʝʯʥʦʛʦ ʨʦʩʪʘ, ʙʳʣʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʜʦ ʚʚʝʜʝʥʠʷ 

ʪʦʪʘʣʴʥʦʛʦ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ, ʪʦ ʤʠʥʠʤʘʣʴʥʳʡ ʨʦʩʪ ʦʧʠʩʘʥ ʫ ʤʘʣʴʯʠʢʦʚ ʩ 

ʚʠʨʠʣʴʥʦʡ ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʘʢʦ, ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʦʥʝʯʥʳʡ ʨʦʩʪ ʧʘʮʠʝʥʪʦʚ ʩʥʠʞʝʥ ʧʨʠ ʚʩʝʭ ʬʦʨʤʘʭ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ 

ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ [58; 247; 249].  

ʉ ʮʝʣʴʶ ʧʦʠʩʢʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʦʩʪ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ, 

ʧʨʦʚʦʜʠʣʠʩʴ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʧʨʦʜʦʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʦʮʝʩʩʳ 

ʨʦʩʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʜʝʪʩʪʚʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ 

ʨʦʩʪʘ ʦʪ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʨʦʢʦʚ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ, ʚʠʜʘ ʪʝʨʘʧʠʠ. ɺ 

ʦʙʲʝʜʠʥʝʥʥʦʤ ɽʚʨʦʧʝʡʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʢʫʜʘ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʘʮʠʝʥʪʳ ʠʟ 
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ɸʚʩʪʨʠʠ, ɺʝʥʛʨʠʠ, ʉʣʦʚʘʢʠʠ, ʏʝʭʠʠ ʠ ʉʣʦʚʝʥʠʠ, ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʨʦʩʪ 341 

ʧʘʮʠʝʥʪʘ ʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʜʦ 3-ʭ ʣʝʪ, 

ʜʘʣʴʥʝʡʰʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʦʩʪʘ ʜʦ ʥʘʯʘʣʘ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʫʙʝʨʪʘʪʥʳʡ 

ʩʢʘʯʦʢ ʨʦʩʪʘ ʙʳʣ ʦʪʤʝʯʝʥ ʫ ʧʘʮʠʝʥʪʦʚ ʨʘʥʴʰʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ, ʠ ʢʦʥʝʯʥʳʡ 

ʨʦʩʪ ʦʢʘʟʘʣʩʷ ʥʠʞʝ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [103]. ɸʚʪʦʨʳ ʥʝ ʚʳʷʚʠʣʠ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʢʦʥʝʯʥʳʤ ʨʦʩʪʦʤ ʠ ʚʦʟʨʘʩʪʦʤ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ. 

ɸʥʘʣʠʟʠʨʫʷ ʚʣʠʷʥʠʝ ʪʝʨʘʧʠʠ ʥʘ ʢʦʥʝʯʥʳʡ ʨʦʩʪ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ ʨʷʜʦʤ 

ʘʚʪʦʨʦʚ ʚʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʩʪʠʛʥʫʪʦʛʦ ʨʦʩʪʘ ʦʪ ʧʨʠʤʝʥʝʥʠʷ 

ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪ.ʝ. ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʣʫʜʨʦʢʦʨʪʠʟʦʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʢʦʥʝʯʥʳʤ ʨʦʩʪʦʤ [44]. 

ʃʝʯʝʥʠʝ ʛʦʨʤʦʥʦʤ ʨʦʩʪʘ ï ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʪʝʨʘʧʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʨʦʩʪʦʧʦʜʘʚʣʷʶʱʠʤ ʵʬʬʝʢʪʘʤ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʫʣʫʯʰʘʷ ʢʦʥʝʯʥʳʡ ʨʦʩʪ ʧʘʮʠʝʥʪʦʚ. Karen Lin-Su ʠ ʜʨ. ʩʦʦʙʱʠʣʠ ʦ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʣʫʯʰʝʥʠʠ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʨʦʩʪʦʚʦʛʦ ʧʨʦʛʥʦʟʘ ʫ ʜʝʪʝʡ ʩ 

ʜʝʬʠʮʠʪʦʤ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ, ʧʦʩʣʝ ʜʚʫʭʣʝʪʥʝʡ ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʘʤʠ ʛʦʨʤʦʥʘ 

ʨʦʩʪʘ [158].  ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʝʯʥʦʛʦ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʨʦʩʪʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ ʥʘ ʬʦʥʝ ʜʚʫʭ ʣʝʪ ʪʝʨʘʧʠʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ʛʦʨʤʦʥʘ ʨʦʩʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ɻʥʈɻ ʩʦ 159Ñ11ʩʤ ʜʦ 

170Ñ7.5ʩʤ, ʯʪʦ ʧʨʠʙʣʠʞʘʣʦʩʴ ʢ ʮʝʣʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. [208]. 

1.6. ˻˿˻ˣ˩˹˹˻˿́ˮ ˿́ˢ˹˻ˤ˶˩˹ˮ̒ ˽˻˶˻ˤ˻˥˻ ˾ˢ˭ˤˮ́ˮ̒ ˮ 
̅˩˾́ˮ˶̎˹˻˿́̎ ̂ ˬ˩˹̋ˮ˹ ˿ ˨˩̅ˮ̇ˮ́˻˸ нм-˥ˮ˨˾˻ ˴˿ˮ˶ˢ˭̍ 

ʎʝʣʴʶ ʣʝʯʝʥʠʷ ʜʝʚʦʯʝʢ ʩ ɺɼʂʅ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʦʤʧʝʥʩʘʮʠʷ ʧʝʨʚʠʯʥʦʡ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʥʦ ʠ ʩʦʭʨʘʥʝʥʠʝ ʬʝʨʪʠʣʴʥʦʩʪʠ, ʯʪʦ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʧʨʦʙʣʝʤʫ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʢʘʢ ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʝʡ ʠ ʥʝʧʨʘʚʠʣʴʥʳʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʘʨʫʞʥʳʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʪʘʢ ʠ  ʧʦʩʪʥʘʪʘʣʴʥʦʡ 

ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʝʡ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ [72; 131; 116; 62; 64; 134]. 
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1.6.1. ˻˿ ˻ˣ˩˹˹˻˿́ˮ ˽˻˶˻ˤ˻˥˻ ˿˻˭˾˩ˤˢ˹ˮ̒ ̂ ˨˩ˤ˻̉˩˴ ˿  ʕ˨˴˹ 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʚʦʟʨʘʩʪʝ ʥʘʯʘʣʘ ʧʫʙʝʨʪʘʪʘ ʠ ʚʦʟʨʘʩʪʝ 

ʤʝʥʘʨʭʝ ʫ ʜʝʚʦʯʝʢ ʩ ʜʝʬʠʮʠʪʦʤ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ [242; 249]. ʇʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʝʜʥʠʡ  ʚʦʟʨʘʩʪ ʠʥʠʮʠʘʮʠʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʜʝʚʦʯʝʢ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ  9,3 ʜʦ 

10,6 ʣʝʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ  ʩʨʝʜʥʝʤʫ ʚʦʟʨʘʩʪʫ ʥʘʯʘʣʘ ʧʫʙʝʨʪʘʪʘ ʚ ʟʜʦʨʦʚʦʡ 

ʧʦʧʫʣʷʮʠʠ [242; 249; 162]. ʆʜʥʘʢʦ, ʝʩʪʴ ʠʩʢʣʶʯʝʥʠʷ.  ʊʘʢ, ʚ  ʨʘʙʦʪʝ Balsamo A. ʀ 

ʜʨ. ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʩʦʣʴʪʝʨʷʶʱʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ  

çʪʷʞʝʣʳʤʠè ʤʫʪʘʮʠʷʤʠ, ʪʦ ʝʩʪʴ ʢʦʛʜʘ ʘʢʪʠʚʥʦʩʪʴ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʧʨʘʢʪʠʯʝʩʢʠ 

ʩʪʨʝʤʠʪʩʷ ʚ ʥʫʣʶ (ʤʝʥʝʝ 1 %), ʚʪʦʨʘʷ  ʩʪʘʜʠʷ ʧʫʙʝʨʪʘʪʘ ʧʦ ʰʢʘʣʝ ʊʘʥʥʝʨʘ (ʩʪʘʜʠʷ 

ʊʘʥʥʝʨ2) ʠ ʤʝʥʘʨʭʝ ʥʘʩʪʫʧʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʟʞʝ, ʯʝʤ ʫ  ʧʘʮʠʝʥʪʦʢ ʩ ʚʠʨʠʣʴʥʦʡ 

ʠ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʘʤ ɺɼʂʅ [36].  

ʆʪʢʣʦʥʝʥʠʷ ʚ ʩʨʦʢʘʭ ʥʘʯʘʣʘ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʣʦʭʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʋʩʢʦʨʝʥʥʦʝ ʧʦʣʦʚʦʝ 

ʨʘʟʚʠʪʠʝ ʯʘʱʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʜʝʚʦʯʝʢ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʝʨʘʧʠʷ ʙʳʣʘ ʥʘʯʘʪʘ 

ʧʦʟʞʝ ʫʞʝ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʧʝʨʝʞʝʥʠʠ ʢʦʩʪʥʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʯʪʦ ʧʨʦʚʦʮʠʨʫʝʪ 

ʘʢʪʠʚʘʮʠʶ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʛʦʥʘʜʥʦʡ ʦʩʠ. ʇʦʟʜʥʠʡ ʧʫʙʝʨʪʘʪ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʜʝʨʞʢʠ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʯʘʩʪʦ ʩʚʷʟʘʥ rʩ ʛʠʧʦʵʩʪʨʦʛʝʥʠʝʡ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʧʦʜʘʚʣʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʛʦʥʘʜʦʪʨʦʧʥʳʭ ʛʦʨʤʦʥʦʚ 

ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʤʠ ʘʥʜʨʦʛʝʥʘʤʠ [141]. ʄʝʥʘʨʭʝ ʫ ʜʝʚʦʯʝʢ ʩ ɺɼʂʅ, ʢʦʪʦʨʳʝ 

ʧʦʣʫʯʘʶʪ ʘʜʝʢʚʘʪʥʫʶ ʪʝʨʘʧʠʶ, ʥʘʩʪʫʧʘʝʪ ʚ ʩʨʝʜʥʝʤ ʚ 12,7Ñ1,8 - 12,5 Ñ 1,5 ʣʝʪ, ʯʪʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʧʫʣʷʮʠʠ ʟʜʦʨʦʚʳʭ ʧʦʜʨʦʩʪʢʦʚ. Van der Kamp HJ ʠ 

ʜʨ. ʚ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʥʩʪʘʪʠʨʫʶʪ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʥʘʩʪʫʧʣʝʥʠʝ ʤʝʥʘʨʭʝ, ʥʘ 6 

ʤʝʩʷʮʝʚ ʧʦʟʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʜʦʨʦʚʳʤʠ ʧʦʜʨʦʩʪʢʘʤʠ: ʧʨʠ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʝ 

- 13,9Ñ0,96 ʣʝʪ, ʧʨʠ ʧʨʦʩʪʦʡ ʚʠʨʠʣʴʥʦʡ ʬʦʨʤʝ ï 13,5Ñ1,32 [249]. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʣʦʭʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷʤʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʧʫʙʣʠʢʘʮʠʠ Hoimes-Walker DJ  

ʩʨʘʚʥʠʚʘʣʩʷ ʚʦʟʨʘʩʪ ʥʘʩʪʫʧʣʝʥʠʷ ʤʝʥʘʨʭʝ ʫ ʜʝʚʦʯʝʢ ʩ ʢʦʤʧʝʥʩʘʮʠʝʡ ʠ 
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ʜʝʢʦʤʧʝʥʩʘʮʠʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʠ ʧʨʠ ʜʝʢʦʤʧʝʥʩʘʮʠʠ 

ʚʦʟʨʘʩʪ ʤʝʥʘʨʭʝ ʙʳʣ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ (13 ʣʝʪ (10-18) ʫ çʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭè 

ʜʝʚʦʯʝʢ ʠ 16 ʣʝʪ  (10-21)  ʫ çʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭè) [128]. 

ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʛʫʣʷʨʥʦʩʪʴ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ 

ʮʠʢʣʘ ʫ ʜʝʚʦʯʝʢ ʩ ɺɼʂʅ ʟʘʚʠʩʠʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʪʦʛʦ, ʫʜʘʝʪʩʷ ʣʠ ʩʪʘʙʠʣʴʥʦ 

ʧʦʜʘʚʣʷʪʴ ʠʟʙʳʪʦʯʥʫʶ ʩʝʢʨʝʮʠʶ ʘʥʜʨʦʛʝʥʦʚ ʚ ʥʘʜʧʦʯʝʯʥʠʢʘʭ [191]. ʍʘʨʘʢʪʝʨ 

ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʝʛʦ ʨʝʛʫʣʷʨʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ 

ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ [72]. Bindu Kulshreshtha ʠ ʜʨ. ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʪʝʯʝʥʠʝ 

ʧʫʙʝʨʪʘʪʘ ʫ 13 ʜʝʚʦʯʝʢ ʩ ɺɼʂʅ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʦ ʧʦʟʜʥʦ (ʧʦʩʣʝ 8 ʣʝʪ) ʥʘʯʘʪʦ 

ʣʝʯʝʥʠʝ, ʠ ʟʘʢʣʶʯʠʣʠ, ʯʪʦ ʫ  ʰʝʩʪʠ ʠʟ 13 ʜʝʚʦʯʝʢ  ʦʪʤʝʯʘʣʦʩʴ ʧʦʟʜʥʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ (ʚ 11-16 ʣʝʪ),  ʠ ʪʦʣʴʢʦ ʫ ʜʚʫʭ ʠʟ 13 ʜʝʚʦʯʝʢ ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʧʦʥʪʘʥʥʦʝ ʤʝʥʘʨʭʝ ʠʣʠ ʤʝʥʩʪʨʫʘʣʦʧʦʜʦʙʥʳʝ ʨʝʘʢʮʠʠ ʚ 11-17 ʣʝʪ [146]. 

ʈʝʟʫʣʴʪʘʪʦʤ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʚʘʨʠʘʣʴʥʳʭ 

ʵʩʪʨʦʛʝʥʦʚ ʠ ʥʠʟʢʘʷ ɻʩʪʨʦʛʝʥʦʚʘ ̫ ʥʘʩʳʱʝʥʥʦʩʪ ɹ ʚʥʫʪʨʝʥʥʠʭ ʠ ʥʘʨʫʞʥʳʭ 

ʛʝʥʠʪʘʣʠʡ (ʛʠʧʦʵʩʪʨʦʛʝʥʠʟʤ). ʇʨʦʷʚʣʝʥʠʝʤ ʛʠʧʦʵʩʪʨʦʛʝʥʠʟʤʘ ʤʦʞʝʪ ʙʳʪʴ 

ʫʤʝʥʴʰʝʥʥʳʝ ʨʘʟʤʝʨʳ ʤʘʪʢʠ, ʚʳʷʚʣʝʥʥʳʝ ʧʦ ʋɿʀ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʥʝʢʦʪʦʨʳʝ 

ʘʚʪʦʨʳ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [217; 134]. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘ ʞʠʚʦʪʥʳʭ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʟʙʳʪʢʘ ʘʥʜʨʦʛʝʥʦʚ ʚ ʧʨʝʥʘʪʘʣʴʥʳʡ ʠ ʧʦʩʪʥʘʪʘʣʴʥʳʡ 

ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʚʝʩʘ ʤʘʪʢʠ ʫ ʚʟʨʦʩʣʳʭ ʢʨʳʩ [246]. ʄʘʣʳʝ ʨʘʟʤʝʨʳ  

ʤʘʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ  ʙʝʩʧʣʦʜʠʶ ʠ 

ʥʝʚʳʥʘʰʠʚʘʝʤʦʩʪʠ ʫ ʞʝʥʱʠʥ ʩ ɺɼʂʅ [134; 231; 106]. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʨʘʟʚʠʪʠʝ 

ʤʘʪʢʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʦʩʣʦʞʥʝʥʠʡ: ʧʨʝʵʢʣʘʤʧʩʠʠ ʠ ʟʘʜʝʨʞʢʫ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʣʦʜʘ.  

ʉʪʦʠʪ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʚ  ʧʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʫ ʟʜʦʨʦʚʳʭ ʜʝʚʦʯʝʢ 

ʧʨʦʠʩʭʦʜʪ̫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʢʦʨʪʠʟʦʣʘ:  ʦʪʤʝʯʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʝʯʝʥʦʯʥʦʛʦ ʬʝʨʤʝʥʪʘ 11ɓ-ʛʠʜʨʦʢʩʠʩʪʝʨʦʠʜʜʝʛʠʜʨʦʛʝʥʘʟʳ-

1 (11ɓ-ɻʉɼ-1) ʚ ʦʪʚʝʪ ʥʘ ʧʫʙʝʨʪʘʪʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʛʦʨʤʦʥʘ ʨʦʩʪʘ 

(ɻʈ) ʠ ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʦʛʦ ʬʘʢʪʦʨʘ ʨʦʩʪʘ-1 (ʀʌʈ-1) ʚ ʢʨʦʚʠ [64]. 11ɓ-ɻʉɼ1 

ʢʘʪʘʣʠʟʠʨʫʝʪ ʦʙʨʘʪʠʤʫʶ ʨʝʘʢʮʠʶ ʧʨʝʚʨʘʱʝʥʠ ̫ʥʝʘʢʪʠʚʥʦʛʦ ʢʦʨʪʠʟʦʥʘ ʚ ʘʢʪʠʚʥʳʡ 
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ʢʦʨʪʠʟʦʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠ ̫ ʘʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ 

ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʠʜʨʦʢʦʨʪʠʟʦʥʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ 

ʪʝʨʘʧʠʠ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʨʦʩʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʀʌʈ-1 ʚ ʧʝʨʠʦʜ 

ʧʫʙʝʨʪʘʪʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪ ʵʢʩʢʨʝʮʠʶ ʢʦʨʪʠʟʦʣʘ ʩ ʤʦʯʦʡ [64]. ɺʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ɻʈ ʠ ʀʌʈ-1 ʦʙʫʩʣʦʚʣʠʚʘʶʪ çʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡè ʧʫʙʝʨʪʘʪʥʳʡ 

ʛʠʧʝʨʠʥʩʫʣʠʥʠʟʤ ʠ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʦʚʳʰʝʥʠʷ 

ʷʠʯʥʠʢʦʚʳʭ ʘʥʜʨʦʛʝʥʦʚ ʫ ʧʦʜʨʦʩʪʢʦʚ [172; 168; 47]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʬʦʥʝ 

ʥʘʨʫʰʝʥʥʦʛʦ ʩʪʝʨʦʠʜʦʛʝʥʝʟʘ ʚ ʥʘʜʧʦʯʝʯʥʠʢʘʭ ʫ ʜʝʚʦʯʝʢ-ʧʦʜʨʦʩʪʢʦʚ ʩ ɺɼʂʅ ʚ 

ʧʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʭʦʨʦʰʫʶ 

ʢʦʤʧʝʥʩʘʮʠʶ ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʘʥʜʨʦʛʝʥʦʚ ʥʘ ʥʦʨʤʘʣʴʥʦʤ ʠ ʙʣʠʟʢʦʤ ʢ 

ʥʦʨʤʘʣʴʥʦʤʫ ʫʨʦʚʥʝ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʯʘʩʪʦʛʦ ʢʦʥʪʨʦʣʷ 

ʩʦʩʪʦʷʥʠʷ ʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʜʝʚʦʯʝʢ-ʧʦʜʨʦʩʪʢʦʚ ʩ ɺɼʂʅ [63].  

ʆʜʥʘʢʦ, ʥʝʣʴʟʷ ʦʜʥʦʟʥʘʯʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʵʩʪʨʦʛʝʥʠʟʘʮʠʷ 

ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ ʚ ʧʝʨʠʦʜ ʧʫʙʝʨʪʘʪʘ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ 

ʥʘʨʫʰʝʥʠʷ ʬʝʨʪʠʣʴʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ ʦʙʲʷʩʥʷʶʪʩʷ ʣʠʰʴ ʪʦʣʴʢʦ ʧʣʦʭʦʡ 

ʢʦʤʧʝʥʩʘʮʠʝʡ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʝʜʴ ʩʫʱʝʩʪʚʫʝʪ ʠ ʪʘʢʦʡ ʬʘʢʪʦʨ, ʢʘʢ ʚʥʫʪʨʠʫʪʨʦʙʥʘʷ 

ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʷ.  

ʇʫʙʣʠʢʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʵʩʪʨʦʛʝʥʦʚʳʭ ʠ ʘʥʜʨʦʛʝʥʦʚʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʚ ʪʢʘʥʷʭ ʥʘʨʫʞʥʳʭ ʛʝʥʠʪʘʣʠʡ ʟʜʦʨʦʚʳʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʚʦʯʝʢ, ʘ 

ʪʘʢʞʝ ʫ ʟʜʦʨʦʚʳʭ ʜʝʚʦʯʝʢ ʜʦʧʫʙʝʨʪʘʪʥʦʛʦ ʠ ʧʫʙʝʨʪʘʪʥʦʛʦ ʚʦʟʨʘʩʪʦʚ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʦʞʥʦʩʪʷʤʠ ʩ ʟʘʙʦʨʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʦʙʨʘʟʮʦʚ 

ʪʢʘʥʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʨʝʮʝʧʪʦʨʦʚ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ (ʀɻʍ) ʠʣʠ ʤʝʪʦʜ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ 

ʨʝʘʢʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʝʡ (Real-time PCR). 

ʆʧʫʙʣʠʢʦʚʘʥʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʨʝʮʝʧʪʦʨʳ 

ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʚ ʪʢʘʥʷʭ ʥʘʨʫʞʥʳʭ ʛʝʥʠʪʘʣʠʡ ʫ ʞʠʚʦʪʥʳʭ ʠ ʫ ʞʝʥʱʠʥ ʧʨʝ- 

ʠ ʤʝʥʦʧʘʫʟʘʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʬʦʥʝ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʵʩʪʨʦʛʝʥʘʤʠ ʠʣʠ 

ʘʥʜʨʦʛʝʥʘʤʠ ʠ ʙʝʟ ʪʝʨʘʧʠʠ [127; 129; 65; 56; 203; 253]. ʊʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦ 
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ʠʟʚʝʩʪʥʦ ʦ ʚʣʠʷʥʠʠ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ ʵʩʪʨʦʛʝʥʘʤʠ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

ʵʩʪʨʦʛʝʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʚ ʩʣʠʟʠʩʪʦʡ ʚʣʘʛʘʣʠʱʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʵʩʪʨʦʛʝʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʪʠʧʘ Ŭ ʠ ɓ ʢʘʢ ʧʨʠ ʣʝʯʝʥʠʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʦʨʘʣʴʥʳʤʠ ʢʦʥʪʨʘʮʝʧʪʠʚʘʤʠ, ʪʘʢ ʠ ʧʨʠ ʤʝʩʪʥʦʡ ʪʝʨʘʧʠʠ 

ʵʩʪʨʦʛʝʥʘʤʠ (ʠʥʪʨʘʚʘʛʠʥʘʣʴʥʦʡ) [56; 45; 104]. ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʩʪʥʘʷ ʪʝʨʘʧʠʷ ʵʩʪʨʦʛʝʥʘʤʠ ʤʝʥʴʰʝ ʚʣʠʷʝʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

ʵʩʪʨʦʛʝʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʦʨʘʣʴʥʳʤʠ 

ʢʦʥʪʨʘʮʝʧʪʠʚʘʤʠ [222]. ʇʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʠʟʠʩʪʦʡ ʚʣʘʛʘʣʠʱʘ 

ʪʨʘʥʩʩʝʢʩʫʘʣʦʚ, ʢʦʪʦʨʳʝ ʜʣʠʪʝʣʴʥʦ ʧʦʣʫʯʘʣʠ ʪʝʩʪʦʩʪʝʨʦʥ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʛʦʪʦʚʢʠ ʢ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʩʤʝʥʝ ʧʦʣʘ ʩ ʞʝʥʩʢʦʛʦ ʥʘ ʤʫʞʩʢʦʡ. ʋ ʪʨʘʥʩʩʝʢʩʫʘʣʦʚ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʘʥʜʨʦʛʝʥʦʚ (ʪʝʩʪʦʩʪʝʨʦʥʘ) ʧʨʠʚʦʜʠʪ ʢ 

ʠʩʪʦʥʯʝʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʧʨʦʣʠʬʝʨʘʮʠʠ ʵʧʠʪʝʣʠʷ ʚʣʘʛʘʣʠʱʘ, ʩʥʠʞʝʥʠʶ 

ʵʢʩʧʨʝʩʩʠʠ ʵʩʪʨʦʛʝʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʠ ʫʚʝʣʠʯʝʥʠʶ ʵʢʩʧʨʝʩʩʠʠ ʘʥʜʨʦʛʝʥʦʚʳʭ 

ʨʝʮʝʧʪʦʨʦʚ ʚ ʚʘʛʠʥʘʣʴʥʦʡ ʩʣʠʟʠʩʪʦʡ [34; 35]. 

ʎʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʘʛʘʣʠʱʥʳʭ ʤʘʟʢʦʚ ʠ 

ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʮʝʧʪʦʨʦʚ ʢ ʵʩʪʨʦʛʝʥʘʤ ʠ ʘʥʜʨʦʛʝʥʘʤ ʫ 

ʧʘʮʠʝʥʪʦʢ ʩ ʚʨʦʞʜʝʥʥʳʤʠ ʜʝʬʝʢʪʘʤʠ ʩʪʝʨʦʠʜʦʛʝʥʝʟʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦʡ ʠ ʧʦʩʪʦʷʥʥʦʡ ʧʦʩʪʥʘʪʘʣʴʥʦʡ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ (ʚ ʯʘʩʪʥʦʩʪʠ, ʫ 

ʧʘʮʠʝʥʪʦʢ ʩ ɺɼʂʅ, ʜʝʬʠʮʠʪʦʤ 21-ʛʠʜʨʦʢʠʣʘʟʳ) ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʧʨʦʷʩʥʠʪʴ 

ʤʝʭʘʥʠʟʤʳ ʧʘʪʦʛʝʥʝʟʘ ʙʝʩʧʣʦʜʠʷ ʧʨʠ ɺɼʂʅ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʵʪʠ ʜʘʥʥʳʝ ʧʦʤʦʛʫʪ 

ʧʝʨʝʩʤʦʪʨʝʪʴ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʦʜʭʦʜʳ ʢ ʣʝʯʝʥʠʶ ʜʝʚʦʯʝʢ ʩ ɺɼʂʅ ʚ ʧʝʨʠʦʜ 

ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ. 

1.6.2. ̅˩ ˸ˮ˹ˮ˭ˮ˾̂̑̋ˢ̒ ˽˶ˢ˿́ˮ˴  s

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʩʪʨʳʭ ʪʝʤ, ʦʙʩʫʞʜʘʝʤʳʭ ʤʠʨʦʚʳʤ ʤʝʜʠʮʠʥʩʢʠʤ 

ʩʦʦʙʱʝʩʪʚʦʤ ʠ ʧʘʮʠʝʥʪʘʤʠ ʩ ʧʘʪʦʣʦʛʠʝʡ ʧʦʣʘ, ʷʚʣʷʝʪʩʷ ʪʝʤʘ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʮʠʠ ʩʪʨʦʝʥʠʷ ʥʘʨʫʞʥʳʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, ʛʜʝ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʠ ʩ 

ʪʝʭʥʠʯʝʩʢʠʤʠ, ʠ ʩ ʤʦʨʘʣʴʥʦ-ʵʪʠʯʝʩʢʠʤʠ ʚʦʧʨʦʩʘʤʠ. 
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ɺ ʩʣʫʯʘʝ ʜʝʚʦʯʝʢ ʩ ɺɼʂʅ ʬʝʤʠʥʠʟʠʨʫʶʱʘʷ ʧʣʘʩʪʠʢʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ 

ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʤʘʣʝʥʴʢʦʛʦ ʨʝʙʝʥʢʘ ʚ ʦʙʱʝʩʪʚʝ, ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʠʪʴ 

ʥʦʨʤʘʣʴʥʫʶ ʤʝʥʩʪʨʫʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚ 

ʙʫʜʫʱʝʤ ʚʝʩʪʠ ʧʦʣʦʚʫʶ ʞʠʟʥʴ ʩ ʤʫʞʯʠʥʘʤʠ.  

ʌʝʤʠʥʠʟʠʨʫʶʱʘʷ ʧʣʘʩʪʠʢʘ ʥʘʨʫʞʥʳʭ ʛʝʥʠʪʘʣʠʡ ʫ ʜʝʚʦʯʝʢ ʩ ɺɼʂʅ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ʨʝʟʝʢʮʠʶ ʢʣʠʪʦʨʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʥʝʨʚʥʦ-

ʩʦʩʫʜʠʩʪʦʛʦ ʧʫʯʢʘ, ʛʦʣʦʚʢʠ ʠ ʧʨʝʧʫʮʠʘʣʴʥʦʡ ʢʦʞʠ, ʠʣʠ ʢʣʠʪʦʨʦʧʣʘʩʪʠʢʘ, 

ʨʘʩʩʝʯʝʥʠʝ ʫʨʦʛʝʥʠʪʘʣʴʥʦʛʦ ʩʠʥʫʩʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʭʦʜʘ ʚʦ ʚʣʘʛʘʣʠʱʝ, ʠʣʠ 

ʠʥʪʨʦʠʪʦʧʣʘʩʪʠʢʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʩʝʭ ʠʣʠ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʠʟ ɻʪʠʭ ʵʪʘʧʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴʶ ʚʠʨʠʣʠʟʘʮʠʠ ʥʘʨʫʞʥʳʭ ʛʝʥʠʪʘʣʠʡ (ʪʨʘʜʠʮʠʦʥʥʦ 

ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʰʢʘʣʝ ʇʨʘʜʝʨʘ). ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʚʦʟʨʘʩʪ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʬʝʤʠʥʠʟʠʨʫʶʱʝʡ ʧʣʘʩʪʠʢʠ ʪʘʢʞʝ ʜʦ ʩʠʭ ʧʦʨ ʧʦʩʪʦʷʥʥʦ ʦʙʩʫʞʜʘʝʪʩʷ 

ʠ ʧʝʨʝʩʤʘʪʨʠʚʘʝʪʩʷ ʭʠʨʫʨʛʘʤʠ ʠ ʵʥʜʦʢʨʠʥʦʣʦʛʘʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʩʘʤʳʤ ʧʦʜʭʦʜʷʱʠʤ ʧʝʨʠʦʜʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʝʤʠʥʠʟʠʨʫʶʱʝʡ 

ʧʣʘʩʪʠʢʠ, ʝʝ ʧʝʨʚʦʛʦ ʵʪʘʧʘ (ʢʣʠʪʦʨʦʧʣʘʩʪʠʢʠ), ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʞʠʟʥʠ. 

ʅʝʢʦʪʦʨʳʝ ʭʠʨʫʨʛʠ ʥʘʩʪʘʠʚʘʶʪ ʥʘ ʪʦʤ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʘʩʴ ʦʜʥʦʵʪʘʧʥʘ ̫ʦʧʝʨʘʮʠʷ 

- ʢʣʠʪʦʨʦ- ʠ ʠʥʪʨʦʠʪʦʧʣʘʩʪʠʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʠ ʯʪʦ ʪʘʢʫʶ ʦʧʝʨʘʮʠʶ ʞʝʣʘʪʝʣʴʥʦ 

ʚʳʧʦʣʥʷʪʴ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ [48; 173; 214; 9]. ʆʜʥʘʢʦ, ʪʘʢʘʷ ʭʠʨʫʨʛʠʯʝʩʢʘʷ 

ʪʘʢʪʠʢʘ ʯʘʱʝ ʚʩʝʛʦ ʪʨʝʙʫʝʪ ʧʦʩʪʦʧʝʨʘʮʠʦʥʥʦʛʦ ʙʫʞʠʨʦʚʘʥʠ ̫ʚʣʘʛʘʣʠʱʘ ʚ ʪʝʯʝʥʠʝ 

6-12 ʤʝʩʷʮʝʚ, ʯʪʦ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʢʘʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʪʘʢ ʠ ʦʪʜʘʣʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʚʠʜʝ ʨʠʩʢʘ ʛʝʤʘʪʦʢʦʣʴʧʦʩʘ ʚ ʧʝʨʠʦʜ 

ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ ʠ ʤʝʥʘʨʭʝ [79; 186; 276; 173]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪʘʭ 

ʧʦ ʦʪʜʘʣʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʠʩʳʚʘʝʪʩʷ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʩʪʝʥʦʟʘ 

ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʚʣʘʛʘʣʠʱʘ ʚ ʧʝʨʠʦʜ ʧʫʙʝʨʪʘʪʘ ʠ ʧʦʟʞʝ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʙʫʞʠʨʦʚʘʥʠʷ ʠʣʠ ʧʦʚʪʦʨʥʦʡ ʧʣʘʩʪʠʢʠ ʚʣʘʛʘʣʠʱʘ ʫ 

ʚʟʨʦʩʣʦʡ ʜʝʚʫʰʢʠ [144; 134; 82; 48]. 

ʆʙʦʩʥʦʚʘʥʠʝʤ ʢʘʢ ʨʘʥʥʝʡ ʦʜʥʦʵʪʘʧʥʦʡ, ʪʘʢ ʠ ʜʚʫʭʵʪʘʧʥʦʡ ʧʣʘʩʪʠʢʠ 

ʠʥʪʨʦʠʪʫʩʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʘʷ ʵʩʪʨʦʛʝʥʠʟʘʮʠʷ ʪʢʘʥʝʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʦʚʳʰʝʥʠʝ ʝʝ ʵʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ ʤʳ ʥʘʙʣʶʜʘʝʤ ʚ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 
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ʤʠʥʠʧʫʙʝʨʪʘʪʘ, ʘ ʟʘʪʝʤ ʫʞʝ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ. ɹʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʪʘʢʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʥʪʨʦʠʪʦʧʣʘʩʪʠʢʠ ʫ ʜʝʚʦʯʝʢ ʩ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʠʨʠʣʠʟʘʮʠʠ ʯʝʨʝʟ 1-2 ʛʦʜʘ ʧʦʩʣʝ ʤʝʥʘʨʭʝ [23; 24; 18; 94; 43; 30; 

144]. ʂʨʦʤʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʵʩʪʨʦʛʝʥʠʟʘʮʠʠ ʩʣʠʟʠʩʪʦʡ ʚʣʘʛʘʣʠʱʘ, ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʦʚʦʡ ʞʠʟʥʠ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʠʥʪʨʦʠʪʦʧʣʘʩʪʠʢʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʪʝʥʦʟʘ [159]. ʇʨʠ ʦʜʥʦʵʪʘʧʥʦʡ 

ʪʘʢʪʠʢʝ ʧʨʦʚʝʜʝʥʠʷ ʬʝʤʠʥʠʟʠʨʫʶʱʝʡ ʧʣʘʩʪʠʢʠ ʫ ʜʝʪʝʡ ʜʦ 1 ʛʦʜʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʦʝ ʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʩʪʨʦʛʝʥ-ʩʦʜʝʨʞʘʱʠʭ ʢʨʝʤʦʚ [81; 207]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʧʘʮʠʝʥʪʩʢʠʭ ʩʦʦʙʱʝʩʪʚ ʨʝʢʦʤʝʥʜʫʝʪ 

ʚʦʟʜʝʨʞʘʪʴʩʷ ʦʪ ʨʘʥʥʠʭ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʛʝʥʠʪʘʣʠʷʭ ʩ ʮʝʣʴʶ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʛʝʥʜʝʨʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʩʨʦʢʘʭ ʠ ʤʝʪʦʜʘʭ ʚʳʧʦʣʥʝʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʫ 

ʜʝʚʦʯʝʢ ʩ ɺɼʂʅ [265]. ɺ ʈʦʩʩʠʠ ʫ ʜʝʚʦʯʝʢ ʩ ʚʠʨʠʣʠʟʘʮʠʝʡ III-V ʩʪʝʧʝʥʠ ʧʦ ʰʢʘʣʝ 

ʇʨʘʜʝʨʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʜʘʝʪʩʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʜʚʫʭʵʪʘʧʥʦʡ ʪʘʢʪʠʢʝ. 80% 

ʜʝʚʦʯʝʢ, ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʝʥ ʧʝʨʚʳʡ ʵʪʘʧ ʢʣʠʪʦʨʦʧʣʘʩʪʠʢʠ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, 

ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʥʪʨʦʠʪʦʧʣʘʩʪʠʢʠ ʚ ʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ [20].  

1.6.3. ˽˾ ˻ˣ˶˩˸ˢ ̅˩˾́ˮ˶̎˹˻˿́ˮ ̂  ˽ˢ̇ˮ˩˹́˻˴ ˿ ˤ˨˴˹ 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ ʥʠʟʢʘʷ ʬʝʨʪʠʣʴʥʦʩʪʴ 

ʫ ʞʝʥʱʠʥ ʩ ɺɼʂʅ [191; 131]. ʆʩʦʙʝʥʥʦ ʥʠʟʢʘʷ ʯʘʩʪʦʪʘ ʙʝʨʝʤʝʥʥʦʩʪʝʡ ʠ 

ʨʦʞʜʘʝʤʦʩʪʴ ʦʪʤʝʯʘʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʦʡ  ɺɼʂʅ, ʜʝʬʠʮʠʪʦʤ  

21-ʛʠʜʨʦʢʩʠʣʘʟʳ ï ʯʘʩʪʦʪʘ ʞʠʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʫ ʞʝʥʱʠʥ ʩ ʩʦʣʴʪʝʨʷʶʱʝʡ 

ʬʦʨʤʦʡ ʩʦʩʪʘʚʣʷʝʪ 0-10%, ʘ ʫ ʞʝʥʱʠʥ ʩ ʚʠʨʠʣʴʥʦʡ ʬʦʨʤʦʡ  30-50% [131; 231; 106; 

20]. 

 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ, ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʌɻɹʋ ʕʅʎ ʚ 2013 ʛʦʜʫ, ʪʦʣʴʢʦ 11,6% 

ʧʘʮʠʝʥʪʦʢ ʩ ʚʠʨʠʣʴʥʦʡ ʬʦʨʤʦʡ ʨʦʜʠʣʠ ʜʝʪʝʡ, ʘ 9,3% ʞʝʥʱʠʥ ʧʣʘʥʠʨʦʚʘʣʠ 

ʙʝʨʝʤʝʥʥʦʩʪʴ.  ʋ ʞʝʥʱʠʥ ʩ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʦʡ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʥʝ ʦʪʤʝʯʘʣʦʩʴ [20].  
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ʅʠʟʢʘʷ ʬʝʨʪʠʣʴʥʦʩʪʴ ʦʙʲʷʩʥʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʭ, 

ʥʘʧʨʠʤʝʨ Hagenfeldt K. ʧʦʢʘʟʘʣʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʩʚʷʟʴ ʤʝʞʜʫ ʛʝʥʦʪʠʧʦʤ ʠ 

ʨʦʞʜʘʝʤʦʩʪʴʶ [117], ʪʘʢ ʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʨʫʜʥʦʩʪʠ ʩ ʧʦʣʦʚʦʡ 

ʞʠʟʥʴʶ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʫʟʢʠʤ ʚʣʘʛʘʣʠʱʝʤ, ʩʥʠʞʝʥʠʝʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

ʩʥʠʞʝʥʠʝʤ ʣʠʙʠʜʦ [184].  

1.7. ˻˿˻ˣ˩˹˹˻˿́ˮ ˽˻˶˻ˤ˻˥˻ ˾ ˢ˭ˤˮ́ˮ̒ ̂ ˸ˢ˶̎̉ˮ˴˻ˤ ˿ 
˨˩̅ˮ̇ˮ́˻˸ нмτ˥ˮ˨˾˻˴˿ˮ˶ˢ˭̍ 

1.7.1. ˻˿ ˻ˣ˩˹˹˻˿́ˮ ˽˩˾ˮ˹ˢ́ˢ˶̎˹˻˥˻ ˽˩˾ˮ˻˨ˢ ̂ ˸ˢ˶̎̉ˮ˴˻ˤ ˿ ˤ˨˴˹ 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʨʝʧʨʦʜʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʤʫʞʯʠʥ ʥʝ ʜʦʣʞʥʘ ʧʦʩʪʨʘʜʘʪʴ ʦʪ 

ʠʟʙʳʪʢʘ ʘʥʜʨʦʛʝʥʦʚ ʚʦ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤ ʧʝʨʠʦʜʝ. ʋ ʤʘʣʴʯʠʢʦʚ ʠʟʙʳʪʦʢ ʘʥʜʨʦʛʝʥʦʚ 

ʚʥʫʪʨʠʫʪʨʦʙʥʦ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʚʠʜʠʤʳʤ ʥʘʨʫʰʝʥʠʷʤ, ʤʫʞʩʢʘʷ ʧʦʣʦʚʘʷ ʩʠʩʪʝʤʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʘʚʠʣʴʥʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪʘʭ ʥʘ ʞʠʚʦʪʥʳʭ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʠʟʙʳʪʢʘ ʪʝʩʪʦʩʪʝʨʦʥʘ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʩʥʠʞʝʥʠʶ ʛʝʨʤʠʥʘʪʠʚʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʘ ʪʘʢʞʝ ʢʣʝʪʦʢ ʉʝʨʪʦʣʠ, ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʬʝʨʪʠʣʴʥʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ [215; 211; 209]. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʢʨʳʩʘʭ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ (ʙʝʢʣʦʤʝʪʘʟʦʥʘ) ʙʝʨʝʤʝʥʥʳʤ ʢʨʳʩʘʤ ʧʨʠʚʦʜʠʪ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʩʧʝʨʤʳ ʫ ʩʘʤʮʦʚ ʚ ʧʦʪʦʤʩʪʚʝ [206]. ʆʪʩʶʜʘ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʝ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʜʣʷ 

ʣʝʯʝʥʠʷ ʛʠʧʝʨʘʥʜʨʦʛʝʥʝʤʠʠ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʤʘʣʴʯʠʢʦʚ, ʨʦʞʜʝʥʥʳʭ ʦʪ ʵʪʠʭ ʤʘʪʝʨʝʡ. 

ʆʜʥʘʢʦ, ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʶʜʷʭ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ.  

ɺʦ ʚʨʝʤʷ ʤʠʥʠʧʫʙʝʨʪʘʪʘ, ʪʦ ʝʩʪʴ ʩ ʨʦʞʜʝʥʠʷ ʜʦ 6 ʤʝʩʷʮʝʚ, ʫ ʤʘʣʴʯʠʢʦʚ 

ʨʘʩʪʝʪ ʯʠʩʣʦ ʛʝʨʤʠʥʘʪʠʚʥʳʭ ʢʣʝʪʦʢ, ʘ ʪʘʢʞʝ ʢʣʝʪʦʢ ʉʝʨʪʦʣʠ ʠ ʃʝʡʜʠʛʘ, ʧʦʵʪʦʤʫ ʚ 

ʵʪʦʪ çʘʢʪʠʚʥʳʡè ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʞʩʢʦʡ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʙʳʪʢʦʤ ʘʥʜʨʦʛʝʥʦʚ, ʦʜʥʘʢʦ 

ʧʫʙʣʠʢʘʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʙʳ ʦʧʠʩʳʚʘʣʠʩʴ ʥʘʨʫʰʝʥʠʷ ʪʝʯʝʥʠʷ ʤʠʥʠʧʫʙʝʨʪʘʪʘ ʠʤʝʥʥʦ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝʪ [52; 40; 97; 53; 105].  
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ʅʘʨʫʰʝʥʠʷ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ɺɼʂʅ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʳ ʩ 

ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʝʡ. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʠʟʙʳʪʢʘ ʘʥʜʨʦʛʝʥʦʚ ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʜʦʩʨʦʯʥʫʶ ʘʢʪʠʚʘʮʠʶ ʛʠʧʦʬʠʟʘ ʠ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʛʦʥʘʜʦʪʨʦʧʠʥ-ʟʘʚʠʩʠʤʦʝ ʧʦʣʦʚʦʝ ʨʘʟʚʠʪʠʝ.  

1.7.2. ζ˻˽̂̆˻˶ˮη ˮ ˭ ̏˴́˻˽ˮ˾˻ˤˢ˹˹˻˯ ˹ˢ˨˽˻̉˩̉˹ˮ˴˻ˤ˻˯ ́˴ˢ˹ˮ ʕ  ̒ˮ̉˴˻ (TESTICULAR 

ADRENAL REST TUMORS, TART) 

ʉʘʤʳʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʥʘʨʫʰʝʥʠʶ ʤʫʞʩʢʦʡ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʯʠʪʘʝʪʩʷ 

ʥʘʣʠʯʠʝ ʚ ʷʠʯʢʘʭ ʵʢʪʦʧʠʨʦʚʘʥʥʦʡ ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʪʢʘʥʠ, ʢʦʪʦʨʘʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʳʩʦʢʠʡ ɸʂʊɻ, 

ʛʠʧʝʨʧʣʘʟʠʨʫʝʪʩʷ ʠ ʦʙʨʘʟʫʝʪ ʦʙʲʝʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʷʠʯʝʢ ï TART. ɺʧʝʨʚʳʝ 

ʜʚʫʩʪʦʨʦʥʥʠʝ ʦʙʲʝʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʷʠʯʝʢ ʙʳʣʠ ʦʧʠʩʘʥʳ ʫ 3,5 ʣʝʪʥʝʛʦ ʤʘʣʴʯʠʢʘ 

ʩ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ɺɼʂʅ, ʥʝ ʧʦʣʫʯʘʚʰʝʛʦ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ 

ʛʦʨʤʦʥʘʣʴʥʦʡ ʪʝʨʘʧʠʠ [268]. ʄʠʥʠʤʘʣʴʥʳʡ ʚʦʟʨʘʩʪ ʦʙʥʘʨʫʞʝʥʠʝ TART ʫ 

ʤʘʣʴʯʠʢʘ c ɺɼʂʅ - 1 ʛʦʜ [219]. ɺ ʦʩʥʦʚʥʦʤ TART  ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʩʦʣʴʪʝʨʷʶʱʝʡ ʠ ʚʠʨʠʣʴʥʦʡ ʬʦʨʤʦʡ ɺɼʂʅ, ʦʜʥʘʢʦ ʝʩʪʴ ʝʜʠʥʠʯʥʳʝ ʦʧʠʩʘʥʠʷ ʠ  ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ɺɼʂʅ [271]. 

 ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ TART ʫ ʚʟʨʦʩʣʳʭ ʤʫʞʯʠʥ ʩ ɺɼʂʅ ʚʘʨʴʠʨʫʝʪ ʦʪ 0 ʜʦ 

94% ʠ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʛʦʨʪʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʠ ʤʝʪʦʜʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʡ, ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 20-60%. [165; 136; 181; 89; 232]. ɺ 

ʦʜʥʦʤ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʦʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 98 ʤʫʞʯʠʥ, 20 

ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ɺɼʂʅ, TART ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʫ 33% ʤʘʣʴʯʠʢʦʚ ʠ 44% 

ʚʟʨʦʩʣʳʭ ʤʫʞʯʠʥ [99]. ɼʘʥʥʳʝ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʦ ʯʘʩʪʦʪʝ TART ʩʨʝʜʠ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ɺɼʂʅ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ. 
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ʊʘʙʣʠʮʘ 6 - ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ TART ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ 

ʀʩʩʣʝʜʦʚʘ-

ʥʠʝ 

Mouritsen, 

2010 [176] 

Pierre, 

2012 

[205] 

¢akir, 

2012 [60] 

Aycan, 

2013 [33] 

Martinez-

Aguayo, 

2007 [165] 

Claahsen-

van der 

Grinten, 

2007 [68] 

Claahsen-

van der 

Grinten, 

2014 [69] 

ɺʦʟʨʘʩʪ 

ʧʘʮʠʝʥʪʦʚ  

2,6-40,3 2,2-

40,2 

0,8-18,3 2-18 2-10 2-18 0-19 

ʊʠʧ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʋɿʀ ʋɿʀ ʋɿʀ ʋɿʀ ʋɿʀ ʋɿʀ ʋɿʀ 

ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʘʮʠʝʥʪʦʚ, 

ʯʝʣ 

49 45 14 60 19 34 41 

ʏʘʩʪʦʪʘ 

TART, % 

55 31,1 14,3 18,3 21 24 39 

 

ʆʯʘʛʠ ʵʢʪʦʧʠʠ ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʪʢʘʥʠ ʚ ʷʠʯʢʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʫ ʟʜʦʨʦʚʳʭ 

ʤʘʣʴʯʠʢʦʚ, ʦ ʯʝʤ ʠʟʚʝʩʪʥʦ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ [84]. ɽʱʝ ʚ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ ʙʳʣʦ 

ʦʧʠʩʘʥʦ ʤʥʦʛʦ ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ TART ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ [178; 91; 240; 71; 

177; 76; 164; 57]. ɺ ʈʦʩʩʠʠ ʧʝʨʚʳʝ ʦʧʠʩʘʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʦʙʲʝʤʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚ ʷʠʯʢʘʭ ʙʳʣʠ ʩʜʝʣʘʥʳ ʂʫʟʥʝʮʦʚʦʡ ʕ.ʉ., ʂʘʩʘʪʢʠʥʦʡ ʕ. ʇ ʚ 1960-ʭ 

ʛʦʜʘʭ [14; 13]. ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʨʦʙʣʝʤʘ TART ʠʟʫʯʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ. ɼʘʞʝ ʤʝʭʘʥʠʟʤʳ ʤʠʛʨʘʮʠʠ ʢʣʝʪʦʢ ʥʘʜʧʦʯʝʯʥʠʢʘ ʚ ʷʠʯʢʠ ʥʝ ʩʦʚʩʝʤ ʷʩʥʳ ʜʦ 

ʩʠʭ ʧʦʨ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʣʝʪʢʠ ʥʘʜʧʦʯʝʯʥʠʢʘ ʧʦʧʘʜʘʶʪ ʚ ʩʝʤʝʥʥʳʝ ʢʘʥʘʣʴʮʘ 

ʚ ʭʦʜʝ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʘʤʠ ʧʦ ʩʝʙʝ TART ʥʝ ʷʚʣʷʶʪʩʷ ʦʧʫʭʦʣʴʶ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʝʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʘʥʘʣʦʛʠʯʥʳ ʢʣʝʪʢʘʤ ʢʦʨʳ 

ʥʘʜʧʦʯʝʯʥʠʢʘ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʙʲʷʩʥʝʥʠʡ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʟʦʚʘʥʠʷ TART. 

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʦʛʦ ɸʂʊɻ ʠ ʘʥʛʠʦʪʝʥʟʠʥʘ-2 ʢʣʝʪʢʠ ʵʢʪʦʧʠʨʦʚʘʥʥʦʡ ʪʢʘʥʠ 

ʥʘʜʧʦʯʝʯʥʠʢʘ ʚ ʷʠʯʢʦ ʛʠʧʝʨʧʣʘʟʠʨʫʶʪʩʷ, ʦʙʨʘʟʫʷ ʛʠʧʝʨʧʣʘʟʠʨʦʚʘʥʥʫʶ ʪʢʘʥʴ - 

TART. ʕʪʫ ʛʠʧʦʪʝʟʫ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫ ʧʣʦʭʦ ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʭ 
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ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ ɸʂʊɻ TART ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ. ʆʜʥʘʢʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

TART ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʫ ʤʘʣʴʯʠʢʦʚ ʩ ʜʣʠʪʝʣʴʥʳʤʠ ʧʝʨʝʜʦʟʠʨʦʚʢʘʤʠ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʠ, ʥʘʧʨʦʪʠʚ, ʥʠʟʢʠʤ ɸʂʊɻ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʦʟʥʘʯʥʦ ʩʯʠʪʘʪʴ 

ʦʙʨʘʟʦʚʘʥʠʝ TART ʩʣʝʜʩʪʚʠʝʤ ʚʳʩʦʢʦʛʦ ɸʂʊɻ ʥʝʣʴʟʷ. ɽʩʪʴ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫ ʤʳʰʝʡ ʚ ʪʝʩʪʠʢʫʣʘʭ ʝʩʪʴ ʛʨʫʧʧʳ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʠʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʘʢ ʢʣʝʪʢʘʤ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʘ, 

ʪʘʢ ʠ ʢʣʝʪʢʘʤ ʃʝʡʜʠʛʘ, ʪʦ ʝʩʪʴ ʚ ʥʠʭ ʚʳʷʚʣʝʥʘ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ, ʧʨʠʩʫʱʠʭ ʠ 

ʥʘʜʧʦʯʝʯʥʠʢʘʤ, ʠ ʢʣʝʪʢʘʤ ʃʝʡʜʠʛʘ. ɸʚʪʦʨʳ ʜʝʣʘʶʪ ʚʳʚʦʜ, ʯʪʦ TART ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʠʟ ʵʤʙʨʠʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ ʃʝʡʜʠʛʘ [248; 223]. 

ʇʨʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ TART ʥʘ ʩʨʝʟʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʦʧʫʭʦʣʠ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʩ ʫʟʢʠʤʠ ʧʦʣʦʩʢʘʤʠ ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʠ. TART ʥʝ 

ʠʤʝʶʪ ʢʘʧʩʫʣʳ, ʥʦ ʠʤʝʶʪ ʯʝʪʢʫʶ ʛʨʘʥʠʮʫ, ʦʪʜʝʣʷʶʱʫʶ ʠʭ ʦʪ ʪʢʘʥʠ ʷʠʯʢʘ. TART 

ʩʦʩʪʦʷʪ ʠʟ ʙʦʣʴʰʠʭ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩ ʵʦʟʠʥʦʬʠʣʴʥʦʡ ʮʠʪʦʧʣʘʟʤʦʡ, 

ʨʘʟʜʝʣʝʥʥʳʭ ʧʣʦʪʥʳʤʠ ʬʠʙʨʦʟʥʳʤʠ ʪʷʞʘʤʠ [74]. ɺ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʦʢʘʟʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ TART ʚʳʨʘʙʘʪʳʚʘʪʴ ʥʘʜʧʦʯʝʯʥʠʢʦʚʳʝ ʩʪʝʨʦʠʜʳ [42; 68]. 

Claahsen-van der Grinten ʠ ʩʦʘʚʪ. ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ,  ʯʪʦ ʢʣʝʪʢʠ TART ʠʤʝʶʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʦʙʱʥʦʩʪʴ ʠ ʩ ʢʣʝʪʢʘʤʠ ʢʣʫʙʦʯʢʦʚʦʡ, ʠ ʩ ʢʣʝʪʢʘʤʠ ʩʝʪʯʘʪʦʡ ʟʦʥʳ 

ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʘ [68], ʚ ʥʠʭ ʦʙʥʘʨʫʞʝʥʘ ʵʢʩʧʨʝʩʩʠʷ  ʨʝʮʝʧʪʦʨʦʚ ʢ ɸʂʊɻ ʠ 

ʘʥʛʠʦʪʝʥʟʠʥʫ-2, ʪʦ ʝʩʪʴ ʦʥʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ɸʂʊɻ ʠ ʨʝʥʠʥʘ, 

ʢʦʪʦʨʳʝ ʦʪʤʝʯʘʶʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ ʧʨʠ ʧʣʦʭʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. ʊʘʢʞʝ ʚ 

ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪʘʭ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʵʢʩʧʨʝʩʩʠʷ ʨʝʮʝʧʪʦʨʦʚ ʢ ʃɻ, ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʜʘʥʥʳʡ ʚʠʜ ʨʝʮʝʧʪʦʨʦʚ [75; 41]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ 2009 ʛʦʜʫ H.L. Claahsen-

van der Grinten  ʚʳʜʝʣʷʶʪ ʧʷʪʴ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ TART  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ 

ʠ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʧʘʨʝʥʭʠʤʳ ʷʠʯʢʘ (ʈʠʩʫʥʦʢ 9) [70].Å 

I. ʆʧʨʝʜʝʣʷʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʢʣʝʪʢʠ ʊɸʈʊ ʟʘ ʧʨʝʜʝʣʘʤʠ rete testis, ʢʣʝʪʢʠ 

ʦʧʫʭʦʣʠ ʥʝ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʧʨʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ. ʋ 

ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʵʪʠ ʢʣʝʪʢʠ ʠʩʯʝʟʘʶʪ ʚʥʫʪʨʠʫʪʨʦʙʥʦ ʠʣʠ ʥʘ ʧʝʨʚʦʤ 

ʛʦʜʫ ʞʠʟʥʠ. 
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II. TART ʚʳʷʚʣʝʥʳ ʧʨʠ ʋɿʀ ʢʘʢ ʥʝʙʦʣʴʰʠʝ ʦʯʘʛʦʚʳʝ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʝʥʭʠʤʳ ʷʠʯʝʢ 

III.  ʈʘʟʤʝʨ ʦʧʫʭʦʣʠ ʧʨʠʚʦʜʠʪ ʢ ʩʜʘʚʣʠʚʘʥʠʶ rete testis. ʇʨʠ ʛʦʨʤʦʥʘʣʴʥʦʤ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʠʥʛʠʙʠʥʘ ɺ ʠ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʦʥʘʜʦʪʨʦʧʠʥʦʚ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʷʚʣʝʥʘ ʦʙʩʪʨʫʢʪʠʚʥʘʷ ʦʣʠʛʦ - ʠ ʘʟʦʦʩʧʝʨʤʠʷ ʚʩʣʝʜʩʪʚʠʝ 

ʦʙʩʪʨʫʢʮʠʠ ʠʥʪʨʘʪʝʩʪʠʢʫʣʷʨʥʳʭ ʩʝʤʷʚʳʥʦʩʷʱʠʭ ʧʫʪʝʡ. ʅʘ ʬʦʥʝ 

ʩʫʧʨʝʩʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʘʤʠ ʚʦʟʤʦʞʥʦ ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʟʤʝʨʦʚ. 

IV. ʈʦʩʪ TART ʧʨʠʚʦʜʠʪ ʢ ʦʙʩʪʨʫʢʮʠʠ ʩʝʤʷʚʳʥʦʩʷʱʠʭ ʧʫʪʝʡ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʬʠʙʨʦʟ ʠ ʣʠʤʬʦʠʮʪʘʨʥʫ  ʁ ʠʥʬʠʣʴʪʨʘʮʠ.ʁ ʅʝʢʦʪʦʨʳʝ 

ʦʧʫʭʦʣʠ ʦʙʲʝʜʠʥʷʪʁʩʷ, ʬʦʨʤʠʨʫ ̫ ʜʦʣʴʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʦʪʛʨʘʥʠʯʝʥʥʳʝ ʦʪ ʪʢʘʥʠ ʷʠʯʢʘ. ʃʝʯʝʥʠʝ ʩʫʧʨʝʩʩʠʚʥʳʤʠ ʜʦʟʘʤʠ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʦʙʳʯʥʦ ʥʝʵʬʬʝʢʪʠʚʥʳ, ʪʘʢ ʢʘʢ ʪʢʘʥʴ ʦʧʫʭʦʣʠ 

ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʠ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʧʝʨʠʪʫʙʫʣʷʨʥʳʡ ʬʠʙʨʦʟ, ʚʳʟʳʚʘʶʱʠʡ ʧʦʚʨʝʞʜʝʥʠʝ 

ʧʘʨʝʥʭʠʤʳ ʷʠʯʝʢ.  

V. ʍʨʦʥʠʯʝʩʢʘʷ ʦʙʩʪʨʫʢʮʠʷ ʩʝʤʷʚʳʥʦʩʷʱʠʭ ʧʫʪʝʡ ʠ ʥʝʦʙʨʘʪʠʤʦʝ 

ʧʦʚʨʝʞʜʝʥʠʝ ʪʢʘʥʠ ʷʠʯʝʢ.  
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ʈʠʩʫʥʦʢ 9 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ TART (ʧʦ Claahsen-van der Grinten [74]) 

TART ʨʝʜʢʦ ʫʜʘʝʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʧʨʠ ʦʩʤʦʪʨʝ ʠ ʧʘʣʴʧʘʮʠʠ. ʆʩʥʦʚʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʜʠʘʛʥʦʩʪʠʢʠ TART ʷʚʣʷʶʪʩʷ ʋɿʀ ʠ ʄʈʊ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ TART ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩ ʜʨʫʛʠʤʠ ʦʧʫʭʦʣʷʤʠ - ʣʝʡʜʠʛʦʤʘʤʠ, 

ʉʝʨʪʦʣʠ-ʢʣʝʪʦʯʥʳʤʠ ʦʧʫʭʦʣʷʤʠ, ʩʝʤʠʥʦʤʘʤʠ ʠ ʦʧʫʭʦʣʷʤʠ ʠʟ ʢʣʝʪʦʢ ʞʝʣʪʦʯʥʦʛʦ 

ʤʝʰʢʘ [29], ʜʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʜʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʳʭ ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʵʪʠʭ ʦʧʫʭʦʣʝʡ ʜʦ 

ʩʠʭ ʧʦʨ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɺ ʨʷʜʝ ʨʘʙʦʪ ʧʦʢʘʟʘʥ ʩʨʘʚʥʠʤʳʡ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʠʠ 

ʬʝʨʤʝʥʪʦʚ ʩʪʝʨʦʠʜʦʛʝʥʝʟʘ, ʨʝʮʝʧʪʦʨʦʚ ʢ ʃɻ ʠ ɸʂʊɻ ʢʘʢ ʚ ʢʣʝʪʢʘʭ TART, ʪʘʢ ʚ 

ʣʝʡʜʠʛʦʤʘʭ [223, 42]. ʊʘʢʞʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʵʢʩʧʨʝʩʩʠ ̫ʀʌʈ-3 ʪʦʣʴʢʦ ʚ 

ʢʣʝʪʢʘʭ ʃʝʡʜʠʛʘ, ʘ ʵʢʩʧʨʝʩʩʠʷ DLK1 ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʪʦʣʴʢʦ ʚ ʢʣʝʪʢʘʭ TART 

[161].  

ʉʣʫʯʘʠ ʤʘʣʠʛʥʠʟʘʮʠʠ TART ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʦʧʠʩʘʥʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ TART ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʙʳʚʘʶʪ ʩʣʫʯʘʠ ʥʝʦʧʨʘʚʜʘʥʥʦʡ ʜʚʫʩʪʦʨʦʥʥʝʡ ʦʨʭʠʜʵʢʪʦʤʠʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ TART.  ɼʘʞʝ ʧʨʠ 4-5 ʩʪʘʜʠʠ, ʢʦʛʜʘ ʤʦʞʝʪ ʦʪʤʝʯʘʪʴʩʷ ʚʳʨʘʞʝʥʥʳʡ 

ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʨʛʘʥʩʦʭʨʘʥʷʶʱʘʷ ʦʧʝʨʮʠʷ [74]. ʆʙʳʯʥʦ 

ʧʘʮʠʝʥʪʘʤ ʩ TART 1 ï 3 ʩʪʘʜʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʣʝʯʝʥʠʝ ʜʝʢʩʘʤʝʪʘʟʦʥʦʤ ʩ ʮʝʣʴʶ 
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ʧʦʜʘʚʣʝʥʠʷ ɸʂʊɻ, ʯʪʦ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʦʚ TART [230; 50; 108; 212; 71; 

165]. ʆʧʫʙʣʠʢʦʚʘʥʦ ʦʜʥʦ ʦʧʠʩʘʥʠʝ ʣʝʯʝʥʠʷ TART ʩ ʧʦʤʦʱʴʶ ʤʠʪʦʪʘʥʘ 29-ʣʝʪʥʝʛʦ 

ʶʥʦʰʠ ʩ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʦʡ ɺɼʂʅ ʠ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʘʟʦʦʩʧʝʨʤʠʝʡ ʚʩʣʝʜʩʪʚʠʝ 

TART, ʢʦʛʜʘ ʯʝʨʝʟ 2 ʛʦʜʘ ʣʝʯʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ 

TART ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʝʨʪʠʣʴʥʦʩʪʠ (ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʙʝʨʝʤʝʥʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʦʚ ʕʂʆ) [55].   

ʉʪʨʘʜʘʶʪ ʣʠ ʢʣʝʪʢʠ ʉʝʨʪʦʣʠ ʧʨʠ TART ʧʦʢʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ ʠʟʚʝʩʪʥʦ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʦʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 

ʠʥʛʠʙʠʥʘ ɺ ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ TART [69; 73]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʨʘʙʦʪʝ 

Reisch ʧʦʢʘʟʘʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʠʥʛʠʙʠʥʘ ɺ ʫ 22 

ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ ʠ TART [212]. ʕʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʦʙʩʪʨʫʢʮʠʝʡ 

ʩʝʤʷʚʳʥʦʩʷʱʠʭ ʢʘʥʘʣʴʮʝʚ ʠ ʘʪʨʦʬʠʝʡ ʢʣʝʪʦʢ ʉʝʨʪʦʣʠ, ʚ ʪʦʞʝ ʚʨʝʤʷ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʠ ʩ ʪʦʢʩʠʯʝʩʢʠʤ ʧʘʨʘʢʨʠʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʢʦʨʪʠʟʦʣʘ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʭ ʢʣʝʪʢʘʤʠ TART [165].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦ ʩʠʭ ʧʦʨ ʥʝʪ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʥʘʙʣʶʜʝʥʠʶ ʠ ʣʝʯʝʥʠʶ 

ʤʘʣʴʯʠʢʦʚ ʠ ʤʫʞʯʠʥ ʩ TART ʧʨʠ ɺɼʂʅ.  
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˥˶ˢˤˢ нΦ ˸ˢ́˩˾ˮˢ˶̍ ˮ ˸˩́˻˨̍ ˮ˿˿˶˩˨˻ˤˢ˹ˮ̒ 

2.1. ̅˻˾˸ˮ˾˻ˤˢ˹ˮ˩ ˥˾̂˽˽ ˽ˢ̇ˮ˩˹ ́˻ˤ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʭʦʜʠʣʦ ʧʦ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ, 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ɺɼʂʅ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʡ 

ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʨʘʟʥʳʝ ʢʦʛʦʨʪʳ ʧʘʮʠʝʥʪʦʚ. 

¶ ɸʥʘʣʠʟ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʩ 2010 ʧʦ 2015 ʛʛ. ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɿʘ 6 ʣʝʪ ʚ ʈʦʩʩʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 9 ʤʣʥ 909 ʪʳʩ 570 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʀʟ ʥʠʭ ʧʨʦʮʝʜʫʨʫ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʧʨʦʰʣʠ 9 ʤʣʥ. 531 

ʪʳʩ 917 ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʚʳʷʚʣʝʥʦ 989 ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʬʠʮʠʪʦʤ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ. 

 

¶ ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʣʣʝʢʮʠʠ 

ʦʙʨʘʟʮʦʚ ɼʅʂ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʙʘʟʝ ʕʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʠ 

ʧʨʠʩʣʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 

ʧʘʮʠʝʥʪʳ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʜʠʘʛʥʦʟʦʤ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʠ ʩ 

ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʜʘʥʥʳʡ ʜʠʘʛʥʦʟ. ʂʨʠʪʝʨʠʷʤʠ ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʩʣʫʞʠʣʠ 

ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʩʦʛʣʘʩʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʢʦʥʩʝʥʩʫʩʫ ʧʦ 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʚʨʦʞʜʝʥʥʦʡ ʜʠʩʬʫʥʢʮʠʠ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ [135].  

 

ʂʨʠʪʝʨʠʷʤʠ ʧʦʩʪʘʥʦʚʢʠ   ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʷʚʣʷʶʪʩʷ: 

ɼʣʷ ʜʝʚʦʯʝʢ 

¶ ʅʝʧʨʘʚʠʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʥʘʨʫʞʥʳʭ ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ 

¶ ʂʘʨʠʦʪʠʧ 46ʍʍ 

¶ ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 17OHʇ ʙʦʣʝʝ 30ʥʤʦʣʴ/ʣ 

ɼʣʷ ʤʘʣʴʯʠʢʦʚ 
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¶ ʇʨʠʟʥʘʢʠ ʣʦʞʥʦʛʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʉʪʝʧʝʥʴ ʧʦʣʦʚʦʛʦ 

ʨʘʟʚʠʪʠʷ >1 ʧʨʠ ʜʦʧʫʙʝʨʪʘʪʥʦʤ ʨʘʟʤʝʨʝ ʪʝʩʪʠʢʫʣ). 

¶ ʆʧʝʨʝʞʝʥʠʝ ʨʦʩʪʘ >2SD 

¶ ʆʧʝʨʝʞʝʥʠʝ ʢʦʩʪʥʦʛʦ ʚʦʟʨʘʩʪʘ > 2ʣʝʪ ʦʪ ʧʘʩʧʦʨʪʥʦʛʦ 

¶ ʋʨʦʚʝʥʴ 17OHʇ ʙʦʣʝʝ 30ʥʤʦʣʴ/ʣ 

ʉʦʣʴʪʝʨʷʶʱʠʡ ʩʠʥʜʨʦʤ 

¶ ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʩʠʥʜʨʦʤʘ ʧʦʪʝʨʠ ʩʦʣʠ 

¶ ʕʣʝʢʪʨʦʣʠʪʥʳʝ ʥʘʨʫʰʝʥʠʷ (ʛʠʧʝʨʢʘʣʠʝʤʠʷ+ʛʠʧʦʥʘʪʨʠʝʤʠʷ) 

¶ ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʝʥʠʥʘ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ). 

ʂʨʠʪʝʨʠʷʤʠ ʧʦʩʪʘʥʦʚʢʠ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʳ ʜʝʬʠʮʠʪʘ 21-ʛʠʜʨʦʢʩʠʣʘʟʳ 

¶ ʇʨʝʞʝʜʝʚʨʝʤʝʥʥʦʝ ʘʜʨʝʥʘʨʭʝ (ʜʦ 9 ʣʝʪ) 

¶ ʆʧʝʨʝʞʝʥʠʝ ʨʦʩʪʘ >2SD 

¶ ʆʧʝʨʝʞʝʥʠʝ ʢʦʩʪʥʦʛʦ ʚʦʟʨʘʩʪʘ > 2ʣʝʪ ʦʪ ʧʘʩʧʦʨʪʥʦʛʦ 

¶ ʋʨʦʚʝʥʴ 17OHʇ ʙʦʣʝʝ 10ʥʤʦʣʴ/ʣ 

¶ ʈʝʟʫʣʴʪʘʪʳ ʤʫʣʴʪʠʩʪʝʨʦʠʜʥʦʛʦ ʘʥʘʣʠʟʘ (ʧʦʚʳʰʝʥʠʝ 17OHʇ ʠ 21-

ʜʝʟʦʢʩʠʢʦʨʪʠʟʦʣʘ) ʠʣʠ ʧʨʦʙʳ ʩ ɸʂʊɻ (ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʡ 17OHʇ ʙʦʣʝʝ 

36ʥʤʦʣʴ/ʣ) 

ɺʩʝʛʦ ʚ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 1362 ʧʘʮʠʝʥʪʘ. 

 

¶ ɼʣʷ ʦʮʝʥʢʠ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʬʠʮʠʪʦʤ 

21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʀʥʩʪʠʪʫʪʘ ʜʝʪʩʢʦʡ 

ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʚʝʜʝʪʩʷ ʩ 2001 ʛ., ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 498 ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʣʠʪʝʣʴʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ, ʠʟ ʥʠʭ 305 ʜʝʚʦʯʝʢ ʠ 93 ʤʘʣʴʯʠʢʘ. ʇʦ ʬʦʨʤʘʤ ʜʝʬʠʮʠʪʘ 

21-ʛʠʜʨʦʢʩʠʣʘʟʳ ʧʘʮʠʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʉʊï58,6%; ʇɺï

34,7%; ʅʂï6,7%, ʧʘʮʠʝʥʪʳ ʩ ʥʝʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʠʟ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ. 

¶ ɼʣʷ ʦʮʝʥʢʠ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʜʦʩʪʠʛʣʠ ʢʦʥʝʯʥʦʛʦ ʨʦʩʪʘ ï 94 ʯʝʣʦʚʝʢʘ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ 63 ʜʝʚʦʯʢʠ ʠ 31 
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ʤʘʣʴʯʠʢ; 46 ʧʘʮʠʝʥʪʦʚ ʩ ʩʦʣʴʪʝʨʷʶʱʝʡ ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 48 ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʨʦʩʪʦʡ ʚʠʨʠʣʴʥʦʡ ʬʦʨʤʦʡ. 

¶ ʇʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʛʨʫʧʧʝ ʠʟ 50 ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʌɻɹʋ ʕʥʜʦʢʨʠʥʦʣʦʛʠʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʩ ʤʦʤʝʥʪʘ ʧʦʩʪʘʥʦʚʢʠ 

ʜʠʘʛʥʦʟʘ ʜʦ ʟʘʢʨʳʪʠʷ ʟʦʥ ʨʦʩʪʘ ʥʝʧʨʝʨʳʚʥʦ, ʚʩʝʛʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 789 ʚʠʟʠʪʦʚ. 

¶ ɼʣʷ ʦʮʝʥʢʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ ʧʫʙʝʨʪʘʪʥʦʛʦ ʠ 

ʧʦʩʪʧʫʙʝʨʪʘʪʥʦʛʦ ʚʦʟʨʘʩʪʘ - 180 ʯʝʣʦʚʝʢ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ 100 ʜʝʚʦʯʝʢ ʠ 80 

ʤʘʣʴʯʠʢʦʚ. ɺ ʜʘʥʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ 

ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ, ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʩʪʘʜʠʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ (18 

ʤʘʣʴʯʠʢʦʚ ʠ 12 ʜʝʚʦʯʝʢ), ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʫʙʝʨʪʘʪʥʦʡ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ 

ʥʘ ʨʘʟʤʝʨʳ ʤʘʪʢʠ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʛʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ ï 12 ʜʝʚʦʯʝʢ ʩ ʩʠʥʜʨʦʤʦʤ 

ʧʫʙʝʨʪʘʪʥʦʡ ʛʠʧʝʨʘʥʜʨʦʛʝʥʠʠ, ʫ ʢʦʪʦʨʳʭ ʙʳʣʘ ʠʩʢʣʶʯʝʥʘ ʚʨʦʞʜʝʥʥʘʷ 

ʜʠʩʬʫʥʢʮʠʷ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ. 

 

ɼʠʟʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 














































































































































































































































































































