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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʡ ʨʘʟʜʝʣ ʜʝʪʩʢʦʡ ʧʫʣʴʤʦʥʦʣʦʛʠʠ ï ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʣʝʛʢʠʭ (ʍɿʃ) ï ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʝʪʝʨʦʛʝʥʥʫʶ ʛʨʫʧʧʫ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʨʘʟʚʠʪʠʷ. ʇʦʨʘʞʝʥʠʝ ʩʠʩʪʝʤʳ 

ʜʳʭʘʥʠʷ ʢʘʢ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʩʠʩʪʝʤ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʩʚʷʟʘʥʦ ʩ 

ʫʩʪʦʡʯʠʚʳʤ ʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʤ ʩʠʥʜʨʦʤʦʤ, ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ, ʛʠʧʦʢʩʠʝʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʘʥʥʶʶ ʠʥʚʘʣʠʜʠʟʘʮʠʶ ʧʘʮʠʝʥʪʦʚ, 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʥʠʞʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠ-

ʤʦʩʪʴ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ [20; 54; 70]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʳʡ ʧʦʠʩʢ ʥʦʚʳʭ ʧʨʝʜʠʢʪʦʨʦʚ ʪʷʞʝʩʪʠ ʪʝ-

ʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʪʝʨʘʧʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʝʡ ʧʨʠʚʣʝʢʘʶʪ ʧʣʝʡʦʪʨʦʧʥʳʝ ʵʬʬʝʢʪʳ ʚʠʪʘʤʠʥʘ D ʥʘ ʩʠʩʪʝʤʫ ʚʦʩʧʘʣʝʥʠʷ. ʀʟ-

ʚʝʩʪʥʦ, ʯʪʦ 1,25-ʜʠʛʠʜʨʦʢʩʠʢʘʣʴʮʠʬʝʨʦʣ D3 ʫʯʘʩʪʚʫʝʪ ʚ ʘʢʪʠʚʘʮʠʠ ʤʦʥʦʮʠʪʦʚ, 

ʩʪʠʤʫʣʷʮʠʠ ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʠʪʝʪʘ, ʩʫʧʨʝʩʩʠʠ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ ʣʠʤʬʦʮʠ-

ʪʦʚ, ʧʨʦʜʫʢʮʠʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʠ ʩʠʥʪʝʟʝ ʮʠʪʦʢʠʥʦʚ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥ ʦʙʣʘʜʘʝʪ 

ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʚʷʟʳʚʘʪʴ ʚʥʝʢʣʝʪʦʯʥʳʡ ʘʢʪʠʥ ʠ ʵʥʜʦʪʦʢʩʠʥ. ʄʥʦ-

ʛʦʦʙʨʘʟʠʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʘʪʫʩ ʚʠ-

ʪʘʤʠʥʘ D ʚ ʢʘʯʝʩʪʚʝ ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ 

ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʙʨʦʥʭʠ-

ʘʣʴʥʫʶ ʘʩʪʤʫ (ɹɸ), ʭʨʦʥʠʯʝʩʢʫʶ ʦʙʩʪʨʫʢʪʠʚʥʫʶ ʙʦʣʝʟʥʴ ʣʝʛʢʠʭ (ʍʆɹʃ), ʩʘʨʢʦʠ-

ʜʦʟ ʠ ʜʨ. [15; 110; 136].  

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʠʟʫʯʝʥʠʝ ʦʩʠ çʚʠʪʘʤʠʥ D ʠ ʝʛʦ ʨʝ-

ʮʝʧʪʦʨ (ʨʝʮʝʧʪʦʨ ʚʠʪʘʤʠʥʘ D (VDR))è ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʧʨʠʥʮʠʧʦʚ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʦʤʥʳʭ ʠ ʥʝʛʝʥʦʤʥʳʭ ʚʣʠʷʥʠʡ ʢʘʣʴʮʠʪʨʠʦʣʘ ʥʘ ʢʣʝʪʢʠ. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʜʝʡʢʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʚʠʪʘʤʠʥʘ D (VD) ʚ ʨʝʘʣʠʟʘʮʠʠ ʚʦʩʧʘʣʠ-

ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʛʫʪ ʙʳʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 
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ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʥʳ ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʨʦʣʴ ʢʘʢ ʚ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʠ ʚ ʦʪʚʝʪʝ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʫʶ ʢʦʨʨʝʢʮʠʶ ʚʠʪʘʤʠʥʦʤ D. ɺ ʩʚʷʟʠ ʵʪʠʤ ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʝʨʝʥʦʩ ʚʥʠʤʘʥʠʷ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʝʛʫʣʷʮʠʠ VDR. ʇʨʠ ʵʪʦʤ ʚ ʦʮʝʥʢʝ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʘʪʦʣʦʛʠʠ ʠ ʨʝʘʢʮʠʠ ʥʘ ʬʘʨʤʘʢʦʪʝʨʘʧʠʶ ʚʠʪʘʤʠʥʦʤ D ʦʩʦʙʦʝ ʚʥʠ-

ʤʘʥʠʝ ʫʜʝʣʝʥʦ BSMI ʠ FOKI ï ʧʦʣʠʤʦʨʬʠʟʤʘʤ ʛʝʥʘ VDR [164]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʫʶʪ ʨʘʙʦʪʳ, ʫʪʦʯʥʷʶʱʠʝ ʚʣʠʷʥʠʝ ʧʦʣʠʤʦʨʬʠʟ-

ʤʦʚ ʛʝʥʘ VDR ʠ ʫʨʦʚʥʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʢʘʣʴʮʠʜʠʦʣʘ ʥʘ ʪʝʯʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʦʜʠʬʠʢʘʮʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, ʘ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ ʚ ʜʝʪ-

ʩʢʦʡ ʢʦʛʦʨʪʝ ʙʦʣʴʥʳʭ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʠ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʥʪʠʤʥʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥʭʦʣʝ-

ʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʚʠʪʘʤʠʥ D-ʪʝʨʘʧʠʠ.  

 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʜʠʮʠʥʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ ʩʦʜʝʨʞʠʪ ʨʘʙʦʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ 

ʘʢʪʠʚʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ VD ʥʘ ʪʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟ ʍɿʃ. ʈʘʥʝʝ ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʟʘʨʫʙʝʞ-

ʥʳʤʠ ʫʯʝʥʳʤʠ ʙʳʣʠ ʦʧʠʩʘʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ VD ʥʘ ʢʣʠʥʠ-

ʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʤʫʢʦʚʠʩʮʠʜʦʟʘ (ʄɺ) [44; 46; 60; 61; 127]. ɺ ʨʷʜʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʧʦʜʯʝʨʢʥʫʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʢʘʣʴʮʠʪʨʠʦʣʘ ʚ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʣʝʛʦʯʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʧʨʠ ʍʆɹʃ [24; 108] ʠ ɹɸ [47; 107] ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 18 ʣʝʪ. ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʨʘʙʦʪ, ʦʪʨʘʞʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ 

VD-ʩʪʘʪʫʩʘ ʚ ʢʦʥʪʝʢʩʪʝ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʚ ʜʝʪʩʢʦʡ ʢʦʛʦʨʪʝ 

ʙʦʣʴʥʳʭ ʍɿʃ ʩ ʫʯʝʪʦʤ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʠʤʤʫʥʦʛʝʥʝ-

ʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ. ʉ ʫʯʝʪʦʤ ʛʝʥʦʤʥʦʛʦ ʠ ʥʝʛʝʥʦʤ-

ʥʦʛʦ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ VD, ʨʝʘʣʠʟʫʝʤʦʛʦ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʮʝʧʪʦʨʘ 

ʚʠʪʘʤʠʥʘ D, ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʦʚ BSMI (283 G > A) ʠ FOK1 ʛʝʥʘ 

VDR ʥʘ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʭʨʦʥʠʯʝʩʢʠʭ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ 
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ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʬʝʥʦʪʠʧ-ʘʩʩʦʮʠ-

ʠʨʦʚʘʥʥʳʭ ʚʣʠʷʥʠʡ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʛʝʥʘ VDR ʥʘ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʍɿʃ. ʆʜʥʘʢʦ ʵʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʩʷʪ ʚʝʩʴʤʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʠ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʥʠ ʧʨʦʚʦ-

ʜʠʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʚʦ ʚʟʨʦʩʣʦʡ ʢʦʛʦʨʪʝ ʙʦʣʴʥʳʭ [42; 137].  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʢʘʢ ʤʦʜʝʣʠʨʫʶʱʝʝ 

ʚʣʠʷʥʠʝ VD-ʩʪʘʪʫʩʘ ʥʘ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ, ʪʘʢ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʣʠ-

ʤʦʨʬʠʟʤʦʚ ʨʝʮʝʧʪʦʨʘ VD ʥʘ ʪʝʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʭʨʦʥʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʦʟʚʦʣʷʪ ʫʪʦʯʥʠʪʴ ʵʧʠʛʝʥʝʪʠ-

ʯʝʩʢʠʝ ʦʩʥʦʚʳ ʍɿʃ ʠ ʩʦʟʜʘʪʴ ʙʘʟʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʚ ʣʝʯʝʥʠʠ VD ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ. 

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʋʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʢʘʣʴʮʠʜʠʦʣʘ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝ-

ʩʢʠʭ ʜʝʪʝʨʤʠʥʘʥʪ ʦʙʤʝʥʘ ʚʠʪʘʤʠʥʘ D ʥʘ ʪʝʯʝʥʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ 

ʫ ʜʝʪʝʡ.  

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

1. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʫ ʙʦʣʴʥʳʭ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʩʦʛʣʘʩʥʦ ʢʣʠʥʠʢʦ-

ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʤʝʪʦʜʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʢʣʠʥʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

ʢʘʣʴʮʠʜʠʦʣʘ ʫ ʜʝʪʝʡ ʩ ʛʝʪʝʨʦʛʝʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥʭʦ-

ʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

3. ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʣʠʥʠʢʦ-ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦ-

ʨʘʪʦʨʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʵʪʠʦʧʘʪʦ-

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʨʘʟʚʠʪʠʷ ʍɿʃ ʚ ʬʦʢʫʩʝ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI (283 G > 

A) ʛʝʥʘ VDR.  

4. ʋʩʪʘʥʦʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

ʢʘʣʴʮʠʜʠʦʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ FOKI ʛʝʥʘ VDR ʫ ʜʝʪʝʡ ʩ 

ʍɿʃ. 
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ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ʆʧʨʝʜʝʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʍɿʃ ʫ ʜʝʪʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. 

ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʚʠʪʘʤʠʥ-D-ʩʪʘʪʫʩʘ ʫ ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ 

ʜʝʪʝʡ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʫ ʜʝʪʝʡ, ʠʤʝʶʱʠʭ ʍɿʃ, ʩ ʫʯʝʪʦʤ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝ-

ʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʮʝʥʝʥʳ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʢʘʣʴʮʠʜʠʦʣʘ ʚ 

ʢʦʥʪʝʢʩʪʝ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʳʷʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʩʳʚʦʨʦʪʦʯ-

ʥʦʛʦ ʫʨʦʚʥʷ VD ʩ ʢʨʘʪʥʦʩʪʴʶ ʠ ʪʷʞʝʩʪʴʶ ʦʙʦʩʪʨʝʥʠʡ, ʭʘʨʘʢʪʝʨʦʤ ʤʠʢʨʦʙʠʦʪʳ ʜʳ-

ʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʝʛʢʠʭ. ʇʨʠ ʵʪʦʤ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʩʪʝʧʝʥʴ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʵʪʠʦʣʦʛʠʝʡ ʥʝʜʫʛʘ.  

ʆʮʝʥʝʥʳ ʯʘʩʪʦʪʳ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʛʝʥʦʚ VDR ï 

FOKI ʠ BSMI, ʢʘʢ ʫ ʙʦʣʴʥʳʭ ʩ ʨʘʟʥʳʤʠ ʬʦʨʤʘʤʠ ʍɿʃ, ʪʘʢ ʠ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ, 

ʞʠʚʫʱʠʭ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʚʝʜʝʥ ʧʦʠʩʢ ʬʝʥʦʪʠʧ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩʚʷ-

ʟʝʡ ʧʦʣʠʤʦʨʬʠʟʤʦʚ BSMI (283 G > A) ʠ Fokl ʛʝʥʘ VDR ʫ ʜʝʪʝʡ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥ-

ʭʦʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ BSMI (283 G > A) ʛʝʥʘ 

VDR ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʬʝʥʦʪʠʧʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʍɿʃ. ʆʧʨʝʜʝ-

ʣʝʥʘ ʘʩʩʦʮʠʘʮʠʷ ʛʝʥʦʪʠʧʘ ɸ/ɸ ʩ ʨʘʟʚʠʪʠʝʤ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʍɿʃ ʫ ʜʝʪʝʡ, 

ʚʳʷʚʣʝʥʦ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʚʪʦʨʠʯʥʦʡ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥ-

ʭʦʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʘ ʪʘʢʞʝ ʫʧʨʝʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʜʘʥ-

ʥʦʛʦ ʛʝʥʦʪʠʧʘ ʚ ʨʘʟʚʠʪʠʠ ʪʷʞʝʣʦʛʦ ʦʙʦʩʪʨʝʥʠʷ ʫ ʜʝʪʝʡ ʩ ʍɿʃ ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ ʚʳʩʝʚʘ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. ɺʳʷʚʣʝʥʦ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʛʝʥʦʪʠʧʘ G/G ʢ ʨʘʟʚʠʪʠʶ ʩʨʝʜʥʝʪʷʞʝʣʳʭ ʦʙʦʩʪʨʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʘ ʘʩʩʦʮʠʘʮʠʷ ʩ 

ʢʦʥʪʘʤʠʥʘʮʠʝʡ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʦʡ ʬʣʦʨʦʡ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʍɿʃ, ʘ ʪʘʢʞʝ ʩ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ ʨʘʟʚʠʪʠʷ ʙʨʦʥʭʦʵʢʪʘʟʦʚ ʫ ʜʝʪʝʡ ʩ ʚʪʦ-

ʨʠʯʥʳʤʠ ʍɿʃ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʩʥʠʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʚʦʨʦʪʦʯʥʦʛʦ VD ʥʘ ʢʣʠʥʠʯʝʩʢʦʝ 

ʪʝʯʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʣʝʛʢʠʭ ʫ ʜʝʪʝʡ ʩ ʍɿʃ.  
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ɺʳʷʚʣʝʥʳ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI (283 G > A) ʛʝʥʘ VDR ʩ ʦʩʥʦʚ-

ʥʳʤʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʭʨʦʥʠʯʝʩʢʠʭ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʫ ʜʝʪʝʡ. ʋʩʪʘʥʦʚʣʝʥʳ ʛʣʘʚʥʳʝ ʛʝʥʦʪʠʧʳ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʢʘʢ ʧʨʦʪʝʢʪʠʚ-

ʥʦʝ, ʪʘʢ ʠ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʨʘʟ-

ʚʠʪʠʝ ʦʩʣʦʞʥʝʥʠʡ ʫ ʜʝʪʝʡ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʕʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI (283 G > A) ʛʝʥʘ VDR ʚ 

ʢʘʯʝʩʪʚʝ ʫʪʦʯʥʝʥʠʷ ʧʨʦʛʥʦʟʘ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʙʲʝʢʪʠʚʠʟʘʮʠʠ ʜʘʣʴʥʝʡʰʝʛʦ VD-

ʩʪʘʪʫʩʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʚʥʦʩʠʪ ʩʚʦʶ ʟʥʘʯʠʤʫʶ 

ʣʝʧʪʫ ʚ ʦʩʤʳʩʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʘʪʦʛʝʥʝʟʘ ʍɿʃ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨ-

ʤʘʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ ʠ ʤʦ-

ʥʠʪʦʨʠʨʦʚʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ VD ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɿʃ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʢʦʨʨʝʢʮʠʠ ʜʦʟʳ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʨʝʬʝʨʝʥʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦ-

ʛʥʦʟʘ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ.  

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤ 

ʧʦʜʭʦʜʝ ʥʘʫʯʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʥʘʫʯʥʳʭ, ʬʦʨʤʘʣʴʥʦ-ʣʦʛʠʯʝ-

ʩʢʠʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʟʘʡʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ ʛʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʢʘʢ ʩʪʘʥʜʘʨʪʠʟʠ-

ʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩ ʫʯʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʦʟʦʣʦʛʠʠ, ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʤʠ ʢʣʠʥʠʢʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ (ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʢʘʣʴʮʠ-

ʜʠʦʣʘ) ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ (ʠʩʩʣʝʜʦʚʘʥʠʝ BSMI ʠ FOKI ʧʦʣʠ-

ʤʦʨʬʠʟʤʦʚ ʛʝʥʘ VDR). ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʙʦʪʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʮʝʣʴʶ ʠ ʟʘ-

ʜʘʯʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʦʡ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʍʦʜ ʨʘʙʦʪʳ ʧʨʦʠʟ-

ʚʝʜʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʥʦʨ-

ʤʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʵʪʠʯʝʩʢʠʝ ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. 
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ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ 

1. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤ ʙʨʦʥʭʦʣʝʛʦʯʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ 

ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʫʪʘʮʠʷʤʠ ʠʣʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʡ 

ʭʘʨʘʢʪʝʨ ʤʠʢʨʦʬʣʦʨʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ. ʆʜʥʘʢʦ, ʢʨʘʪʥʦʩʪʴ ʠ ʪʷʞʝʩʪʴ ʦʙʦʩʪʨʝʥʠʡ ʚ ʛʨʫʧʧʝ ʚʪʦʨʠʯʥʳʭ ʍɿʃ ʤʝʥʝʝ ʚʳʨʘ-

ʞʝʥʥʘʷ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʪʝʨʘʧʠʝʡ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʙʘʟʠʩʥʦʛʦ ʣʝʯʝʥʠʷ ʫ ʜʘʥʥʳʭ ʙʦʣʴʥʳʭ, ʘ ʪʘʢʞʝ ʩ ʥʠʟʢʦʡ ʩʦʮʠʘʣʠʟʘ-

ʮʠʝʡ ʠ ʚʳʩʦʢʦʡ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴʶ ʨʦʜʠʪʝʣʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʚʳʤ ʩʠʤʧʪʦʤʘʤ 

ʦʙʦʩʪʨʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʙʨʘʱʝʥʠʝ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ. 

2. ʋʨʦʚʝʥʴ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʢʘʣʴʮʠʜʠʦʣʘ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʢʨʘʪʥʦʩʪʴʶ ʠ ʪʷʞʝ-

ʩʪʴʶ ʦʙʦʩʪʨʝʥʠʡ, ʭʘʨʘʢʪʝʨʦʤ ʤʠʢʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʝʛʢʠʭ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʠʥʠʢʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʝʬʠʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ VD ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʘʩʪʘʥʠʶ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʥʳʭ ʣʝʛʦʯʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ.  

3. ʆʜʥʦʥʫʢʣʝʦʪʠʜʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ BSMI (283 G > A) ʛʝʥʘ VDR ʦʢʘʟʳʚʘʝʪ 

ʚʳʨʘʞʝʥʥʦʝ ʬʝʥʦʪʠʧʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʪʝʯʝʥʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʩʧʝʮʠ-

ʬʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ ʫ ʜʝʪʝʡ. ɻʝʥʦʪʠʧ ɸ/ɸ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ʧʝʨ-

ʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ ʫ ʧʘʮʠʝʥʪʦʚ, ʦʢʘʟʳʚʘʝʪ 

ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʚʪʦʨʠʯʥʦʡ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ 

ʧʘʪʦʣʦʛʠʠ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʷʚʣʷʝʪʩʷ ʫʧʨʝʞʜʘʶʱʠʤ ʛʝʥʦʪʠʧʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʪʷʞʝʣʦʛʦ ʦʙʦʩʪʨʝʥʠʷ ʫ ʜʝʪʝʡ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʣʝʛʢʠʭ ʠ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʥʘʣʠʯʠʝʤ ʭʨʦʥʠʯʝʩʢʦʡ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʫ 

ʙʦʣʴʥʳʭ. ɻʝʥʦʪʠʧ G/G ʘʩʩʦʮʠʠʨʦʚʘʥ ʩʦ ʩʨʝʜʥʝʪʷʞʝʣʳʤʠ ʦʙʦʩʪʨʝʥʠʷʤʠ, ʥʠʟʢʦʡ ʯʘ-

ʩʪʦʪʦʡ ʨʘʟʚʠʪʠʷ ʙʨʦʥʭʦʵʢʪʘʟʦʚ, ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʦʥʪʘʤʠʥʘʮʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴ-

ʥʦʡ ʬʣʦʨʦʡ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʝʛ-

ʢʠʭ. 

4. ɻʝʥʦʪʠʧʳ ʧʦʣʠʤʦʨʬʠʟʤʘ FOKI ʛʝʥʘ VDR, ʩʦʜʝʨʞʘʱʠʭ ʤʫʪʘʥʪʥʳʡ ʘʣʣʝʣʴ 

f, ʚʣʠʷʶʪ ʥʘ ʩʥʠʞʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʜʝʪʝʡ ʩ ʤʝʥʜʝʣʠʨʫʶʱʠʤʠ 
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ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʝʛʢʠʭ. ʋʯʠʪʳʚʘʷ ʦʪʩʫʪʩʪʚʠʝ ʠʥʳʭ ʬʝʥʦʪʠʧ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩʚʷ-

ʟʝʡ, ʧʦʣʠʤʦʨʬʠʟʤ FOKI ʛʝʥʘ VDR ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʷ ʪʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʙʦʨʘ ʚʠʪʘʤʠʥʘ D ʫ ʜʝʪʝʡ.  

 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʪʦʛʦʚ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʜʦʩʪʘʪʦʯ-

ʥʳʤ ʦʙʲʝʤʦʤ ʚʳʙʦʨʢʠ (98 ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʤʝʩʷʮʝʚ ʜʦ 17 ʣʝʪ 11 ʤʝʩʷʮʝʚ 

29 ʜʥʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʍɿʃ, ʠ 93 ʨʝ-

ʙʝʥʢʘ ʠʟ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ ʦʩʥʦʚʥʦʡ ʢʦʛʦʨʪʝ), 

ʢʦʨʨʝʢʪʥʳʤ ʧʦʜʙʦʨʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʚʦʜʳ ʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʨʘʙʦʪʝ, ʧʦʜʪʚʝʨʞʜʝʥʳ ʜʦʢʘʟʘʪʝʣʴ-

ʥʳʤ ʬʘʢʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʪʨʘʞʝʥʥʤr ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʣʣʶʩʪʨʘʮʠʷʭ ʢ 

ʪʝʢʩʪʫ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʠʩʫʥʢʠ, ʪʘʙʣʠʮʳ). ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʦʣʦ-

ʞʝʥʠʷ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʚʳʚʦʜʳ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʦʛʠʢʦʡ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʤʘʪʝʨʠʘʣʘʭ ʄʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʇʨʠʢʘʩʧʠʡʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥ-

ʥʦʡ ʤʝʜʠʮʠʥʳè (2016, 2018), ʚ ʩʙʦʨʥʠʢʝ VIII  ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çɸʣʣʝʨʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ï ʧʨʦʙʣʝʤʘ XXI  ʚʝʢʘè 

(2016), ʚ ʞʫʨʥʘʣʝ çʋʩʧʝʭʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠè (2017), ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʤʝʜʠʮʠʥ-

ʩʢʦʤ ʞʫʨʥʘʣʝ çArchiv Euromedicaè (2020), ʚ ʞʫʨʥʘʣʝ çʌʘʨʤʘʪʝʢʘè (2020).  

 

ʇʫʙʣʠʢʘʮʠʠ 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʚʳʚʦʜʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʨʘʞʝʥʳ ʚ 

10 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪʘʭ, ʠʟ ʥʠʭ 5 ʩʪʘʪʝʡ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟ-

ʜʘʥʠʷʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ, 1 ʨʘʙʦʪʘ ï Web of Science. 
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ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʠʟʣʦʞʝʥʥʦʝ ʥʘ 175 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩ-

ʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ ʚʚʝʜʝʥʠʝ, ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ, 4 ʛʣʘʚʳ ʘʚ-

ʪʦʨʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʳʚʦʜʳ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘ-

ʮʠʠ, ʩʧʠʩʦʢ ʩʦʢʨʘʱʝʥʠʡ ʠ ʣʠʪʝʨʘʪʫʨʳ. ɺ ʧʦʩʣʝʜʥʠʡ ʚʢʣʶʯʝʥʳ 187 ʪʨʫʜʦʚ (87 ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʠ 100 ʦʪʝʯʝʩʪʚʝʥʥʳʭ). ʀʣʣʶʩʪʨʘʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 77 ʪʘʙ-

ʣʠʮ ʠ 10 ʨʠʩʫʥʢʦʚ. 

 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʩʚʦʝʥʳ ʠ ʚʢʣʶʯʝʥʳ ʚ ʧʨʘʢ-

ʪʠʢʫ ʧʫʣʴʤʦʥʦʣʦʛʠʯʝʩʢʠʤ ʦʪʜʝʣʝʥʠʝʤ ɻɹʋɿ ɸʆ çʆɼʂɹ ʠʤ. ʅ.ʅ. ʉʠʣʠʱʝʚʦʡè ʛ. 

ɸʩʪʨʘʭʘʥʠ. ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʝʛʦ ʧʦʩʪʫ-

ʣʘʪʳ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʭʦʜʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʩʝʤʠʥʘʨʩʢʠʭ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʦʚ V 

ʢʫʨʩʘ, ʠʥʪʝʨʥʦʚ, ʢʣʠʥʠʯʝʩʢʠʭ ʦʨʜʠʥʘʪʦʨʦʚ ʥʘ ʢʘʬʝʜʨʝ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʧʝʜʠʘʪʨʠʠ 

ʌɻɹʆʋ ɺʆ ɸʩʪʨʘʭʘʥʩʢʠʡ ɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ 

ɸʚʪʦʨʩʢʠʡ ʚʢʣʘʜ ʩʦʩʪʦʠʪ ʚ ʣʠʯʥʦʤ ʫʯʘʩʪʠʠ ʜʠʩʩʝʨʪʘʥʪʘ ʚ ʨʘʙʦʪʝ ʥʘʜ ʚʩʝʤʠ 

ʵʪʘʧʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʚʤʝʩʪʥʦ ʩ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʙʳʣ 

ʩʧʣʘʥʠʨʦʚʘʥ ʭʦʜ ʨʘʙʦʪʳ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʴ ʠ ʟʘʜʘʯʠ, ʨʘʟʨʘʙʦʪʘʥ ʜʠʟʘʡʥ. 

ʃʠʯʥʦ ʘʚʪʦʨʦʤ ʦʨʛʘʥʠʟʦʚʘʥʦ ʠ ʦʩʫʱʝʩʪʚʣʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʨʘʟʜʝʣʘʤ ʜʠʩʩʝʨʪʘ-

ʮʠʠ, ʫʪʚʝʨʞʜʝʥ ʦʙʲʝʤ ʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʳ ʨʘʙʦʪʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʥʘʫʯʥʘʷ 

ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʤʘʪʠʢʝ, ʥʘʢʦʧʣʝʥ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥ ʢʣʠʥʠʯʝ-

ʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʨʝʘʣʠʟʦʚʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʘʥʘʣʠʟ ʧʦ-

ʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʠʩʩʝʨʪʘʥʪʦʤ ʥʘʧʠʩʘʥʘ ʨʫʢʦʧʠʩʴ 

ʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʠʪʦʛʘʤ ʨʘʙʦʪʳ. 
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ʉʚʷʟʴ ʩ ʧʣʘʥʦʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʅʀ-

ʆʂʊʈ ʌɻɹʆʋ ɺʆ ɸʩʪʨʘʭʘʥʩʢʠʡ ɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ ʥʘ ʪʝʤʫ çʂʣʠʥʠʢʦ-ʣʘʙʦ-

ʨʘʪʦʨʥʳʝ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʠʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʘʪʦʧʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʢʦʞʠ ʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʜʝʪʝʡè. ʅʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

114070770018. 
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ɻʃɸɺɸ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

1.1. ɺʦʧʨʦʩʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ  

ʭʨʦʥʠʯʝʩʢʠʭ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ ʫ ʜʝʪʝʡ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʫʶ ʧʦʟʠ-

ʮʠʶ ʩʨʝʜʠ ʥʝʜʫʛʦʚ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ [66; 67]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʘʪʦʣʦʛʠʷ ʨʝʩʧʠʨʘʪʦʨ-

ʥʦʛʦ ʪʨʘʢʪʘ ʣʠʜʠʨʫʝʪ ʧʦ ʯʘʩʪʦʪʝ ʦʙʨʘʱʝʥʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʫʨʦʚʥʶ ʟʘʙʦ-

ʣʝʚʘʝʤʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦʩʣʝ ʛʘʩʪʨʦʠʥʪʝʨʩʪʠʥʘʣʴʥʳʭ ʥʦʟʦʣʦʛʠʡ. 

ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʷʨʢʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʘ ʠʤʝʥʥʦ ï ʩʠʤʧ-

ʪʦʤʘʤʠ ʢʘʰʣʷ, ʧʦʷʚʣʝʥʠʝʤ ʪʘʭʠʧʥʦʵ, ʨʘʟʚʠʪʠʝʤ ʠʥʪʦʢʩʠʢʘʮʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʯʪʦ 

ʧʦʙʫʞʜʘʝʪ ʧʘʮʠʝʥʪʦʚ ʠ ʠʭ ʟʘʢʦʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʴʶ [6; 14; 71; 97]. ʇʦʨʘʞʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʧʦ-

ʩʪʦʷʥʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʠ ʥʝʦʙʨʘʪʠʤʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ, 

ʬʦʨʤʠʨʫʶʪ ʙʦʣʴʰʫʶ ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʍɿʃ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʣʠʤʦʨʬʠʟʤ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʠʭ ʦʙʲʝʜʠʥʷʝʪ 

ʩʭʦʜʥʳʡ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ ʠ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʩʬʫʥʢʮʠʠ [70; 82]. ɸʢʪʫ-

ʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʍɿʃ ʫ ʜʝʪʝʡ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʨʘʥʥʝʡ ʠʥʚʘʣʠʜʠʟʘʮʠʝʡ, ʧʦʚʳʰʝʥʠʝʤ 

ʨʠʩʢʘ ʬʘʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ, ʘ ʪʘʢʞʝ ʩ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʠ ʨʦ-

ʩʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʥʘ ʚʝʜʝʥʠʝ ʧʦʜʦʙʥʳʭ ʧʘʮʠʝʥʪʦʚ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʍɿʃ ʚʦʟʥʠʢ ʚ ʢʦʥʮʝ XIX ï ʥʘʯʘʣʝ XX ʚ. ʊʘʢ, ʚ 1861 ʛ. ʬʨʘʥʮʫʟ-

ʩʢʠʡ ʚʨʘʯ-ʧʝʜʠʘʪʨ ɸ. ʊʨʫʩʩʦ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʦʧʠʩʘʣ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ ʠ ʚʘʨʠ-

ʘʥʪʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ɹɸ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦʷʚʣʷʶʪʩʷ ʨʝʚʦʣʶʮʠʦʥʥʳʝ 

ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʭʨʦʥʠʯʝʩʢʠʭ ʬʦʨʤ ʧʥʝʚ-

ʤʦʥʠʡ ʠ ʙʨʦʥʭʠʪʦʚ, ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ ʠ ʙʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʫ ʜʝ-

ʪʝʡ [32; 97; 187]. 
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ɸʥʘʣʠʟ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʧʦʥʷ-

ʪʠʝ çʭʨʦʥʠʯʝʩʢʠʝ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʛʢʠʭè ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ ʤʝʜʠʮʠʥ-

ʩʢʫʶ ʤʝʜʠʮʠʥʩʢʠʡ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʚ 1962 ʛ. [32; 82]. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ 

ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚʥʝʩ ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ (ʈʌ), ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʜʝʪʩʢʦʡ ʧʫʣʴʤʦʥʦʣʦʛʠʠ, ʧʨʦʬʝʩʩʦʨ ʉ.ʖ. ʂʘʛʘʥʦʚ, ʚ ʬʦ-

ʢʫʩʝ ʠʟʫʯʝʥʠʷ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʣʠʩʴ ʘʣʣʝʨʛʠʯʝʩʢʠʝ, ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ ʠ ʥʘʩʣʝʜ-

ʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ [82; 94; 95]. 

ʉ ʥʘʢʦʧʣʝʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʥʠʡ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʦʨʷʜʦʯʠʪʴ ʤʥʦʞʝʩʪʚʦ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʠ 

ʦʙʲʝʜʠʥʠʪʴ ʠʭ ʚ ʛʨʫʧʧʳ ʩʦʛʣʘʩʥʦ ʩʭʦʞʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʚ ʣʝʛʦʯ-

ʥʦʡ ʪʢʘʥʠ [19; 20; 32]. ɺ 1981 ʛ. ʚ ʈʦʩʩʠʠ ʛʨʫʧʧʦʡ ʚʝʜʫʱʠʭ ʧʝʜʠʘʪʨʦʚ-ʧʫʣʴʤʦʥʦʣʦ-

ʛʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʬʦʨʤ ʍɿʃ ʫ ʜʝʪʝʡ, ʧʨʝʪʝʨʧʝʚ-

ʰʘʷ ʠʟʤʝʥʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʥʘ̫ ʚ 1995 ʛ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ (ʙʨʦʥʭʦʣʝʛʦʯʥʘʷ ʜʠʩʧʣʘʟʠʷ (ɹʃɼ)) ʠ ʫʧʨʘʟʜʥʝʥʠʝʤ ʥʝʢʦ-

ʪʦʨʳʭ ʬʦʨʤ (ʭʨʦʥʠʯʝʩʢʘʷ ʧʥʝʚʤʦʥʠʷ) ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʝʨʝ-

ʩʤʦʪʨʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʨʘʥʝʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʧʘʪʦ-

ʣʦʛʠʠ ʫ ʜʝʪʝʡ. ʉʦʚʨʝʤʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʳʣʘ ʧʨʠʥʷʪʘ ʠ ʦʜʦʙʨʝʥʘ ʥʘ ʩʧʝʮʠʘʣʴ-

ʥʦʤ ʟʘʩʝʜʘʥʠʠ XVIII  ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʛʨʝʩʩʘ ʧʦ ʙʦʣʝʟʥʷʤ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ (ɽʢʘ-

ʪʝʨʠʥʙʫʨʛ, 12 ʜʝʢʘʙʨʷ 2008 ʛ.) [19; 20; 96].  

ʉʝʛʦʜʥʷ ʥʦʟʦʣʦʛʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʩʦʛʣʘʩʥʦ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʣʝʟʥʝʡ ʠ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʟʜʦʨʦʚʴʝʤ 

(ʄʂɹ-10). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʄʂɹ-10, ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʭʨʦ-

ʥʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ: ʭʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ (ʍɹ), ʙʨʦʥ-

ʭʦʵʢʪʘʪʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʦʙʣʠʪʝʨʠʨʫʶʱʠʡ ʙʨʦʥʭʠʦʣʠʪ (ʆɹ) [18; 20]. ʆʪʜʝʣʴʥʦ 

ʩʪʦʠʪ ʛʨʫʧʧʘ ʤʝʥʜʝʣʠʨʫʶʱʠʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ: ʧʝʨʚʠʯʥʘʷ ʮʠʣʠʘʨʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʥʜʨʦʤ ʂʘʨʪʘʛʝʥʝʨʘ, ʄɺ, ʘ ʪʘʢʞʝ ʜʝʬʠʮʠʪ Ŭ-1 ʘʥ-

ʪʠʪʨʠʧʩʠʥʘ. ʀʟʦʣʠʨʦʚʘʥʥʫ  ʁʛʨʫʧʧʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠ-

ʮʠʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠ-

ʪʝʪʘ, ʪʘʢʠʝ ʢʘʢ ʩʠʥʜʨʦʤ ʃʫʠïɹʘʨ, ʙʦʣʝʟʥʴ ɹʨʫʪʪʦʥʘ, ʛʠʧʝʨʠʤʤʫʥʦʛʣʦʙʫʣʠʥ ɽ ʠ ʜʨ. 

[18; 20; 82; 94].  
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ɸʥʘʣʠʟ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ, ʥʘʨʷʜʫ ʩ ʥʦʟʦʣʦʛʠʯʝ-

ʩʢʠʤ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤ ʧʦʜʭʦʜʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ. ʉʬʦʨʤʠʨʦʚʘʥʘ 

ʛʨʫʧʧʘ ʧʝʨʚʠʯʥʳʭ ʍɿʃ (ʍɹ, ʆɹ), ʧʨʠ ʢʦʪʦʨʦʡ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʜʦ-

ʨʦʚʦʤ ʦʨʛʘʥʝ. ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʫʪʘʮʠʷʤʠ 

ʠ/ʠʣʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ, ʬʦʨʤʠʨʫʶʪ ʛʨʫʧʧʫ ʚʪʦʨʠʯʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʙʨʦʥ-

ʭʦʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [6, 13; 20; 36; 70; 160].  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʠʩʣʦ ʙʦʣʴ-

ʥʳʭ ʍɿʃ ʚʦ ʚʟʨʦʩʣʦʡ ʢʦʛʦʨʪʝ ʢʘʞʜʳʝ 10ï12 ʣʝʪ ʫʜʚʘʠʚʘʝʪʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝ-

ʥʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʮʠʘʣʴʥʳʭ ʠ ʩʨʝʜʦʚʳʭ ʬʘʢʪʦʨʦʚ [94]. ɺ ʨʘʙʦʪʘʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʣʷ ʍɹ ʫ ʚʟʨʦʩʣʳʭ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 90 % [94]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʍɿʃ ʫ ʜʝʪʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ 

ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [65; 66]. ɺ ʨʘʙʦʪʝ ʅ.ɺ. ʇʝʪʨʦʚʦʡ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘʤʠʯʝʩʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʭʨʦʥʠʯʝʩʢʠʤʠ ʥʝʩʧʝʮʠʬʠʯʝ-

ʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʝʛʢʠʭ (ʍʅɿʃ) ʫ ʜʝʪʝʡ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 10 ʣʝʪ. ʆʙ-

ʥʘʨʫʞʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʍɿʃ ʫ ʜʝʪʝʡ (7,2 %) ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʚ 1997 ʛ. ɿʘʪʝʤ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʜʦ 2 % ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ï ʫʚʝʣʠʯʝʥʠʝ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʢ 2015 ʛ. (ʜʦ 4,2 %) [65]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʛʨʫʧʧʦʡ ʘʚʪʦʨʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ 

ʆ.ɸ. ɹʘʰʢʠʥʦʡ (2018) ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʢ ʩʥʠʞʝʥʠʶ 

ʯʠʩʣʘ ʙʦʣʴʥʳʭ ʩ ʍɿʃ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ ʍɹ. ʅʘʨʷʜʫ ʩ 

ʵʪʠʤ ʥʘʙʣʶʜʘʣʩ ̫ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʝʡ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʫʣʫʯʰʝʥʠʝʤ ʜʠʘʛʥʦʩʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʚʚʝʜʝʥʠʝʤ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠ-

ʥʠʥʛʘ, ʠ ʧʦʚʳʰʝʥʠʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ [65; 66; 67].  

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʄɺ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

70ï80 % ʚ ʛʨʫʧʧʝ ʚʪʦʨʠʯʥʳʭ ʍɿʃ [34; 57; 122; 154]. ʉʧʝʮʠʘʣʠʩʪʳ ɺʆɿ ʫʪʚʝʨʞʜʘʶʪ, 
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ʯʪʦ ʝʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʨʦʞʜʘʶʪʩʷ 45ï50 ʪʳʩ. ʜʝʪʝʡ ʩ ʄɺ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ 

ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʥʦʩʠʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ [41; 87]. 

ɺ ʈʦʩʩʠʠ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʝʞʝʛʦʜʥʦʛʦ 

ʨʝʛʠʩʪʨʘ ʧʦ ʄɺ (2019), ʩʦʩʪʘʚʣʷʝʪ 1 : 10 000 ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʉʪʦʣʴ ʥʠʟʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʝʚʨʦʧʝʡʩʢʠʤ ʩʪʨʘʥʘʤ ʩʚʷʟʘʥʳ ʩ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʘ-

ʚʦʤ ʈʌ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ [41]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʨʫʛʠʝ ʬʦʨʤʳ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʚʠʯʥʘʷ ʮʠʣʠʘʨʥʘʷ ʜʠʩʢʠʥʝʟʠʷ (ʇʎɼ), 

ʜʝʬʠʮʠʪ Ŭ-1 ʘʥʪʠʪʨʠʧʩʠʥʘ, ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʨʝʞʝ, ʘ ʠʤʝʥʥʦ: 1 : 30 000 ï 50 

000 ʥʦʚʦʨʦʞʜʝʥʥʳʭ [87]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʝʨʚʠʯʥʳʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʚ (ʇʀɼ) ʚ ʈʦʩʩʠʠ, ʧʦ ʜʘʥ-

ʥʳʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 2018 ʛ., ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1 : 10 000 ʜʦ 1 : 100 000 ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠ-

ʩʪʠʢʝ, ʩʝʣʝʢʪʠʚʥʳʡ ʜʝʬʠʮʠʪ IgA ʧʨʝʜʩʪʘʚʣʝʥ ʦʪ 1 : 500 ʜʦ 1 : 1 500 ʯʝʣʦʚʝʢ ʦʙʱʝʡ 

ʧʦʧʫʣʷʮʠʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʜʝʬʝʢʪʳ ʘʥʪʠʪʝʣʦʦʙʨʘʟʦʚʘʥʠʷ (50ï60 %), 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʇʀɼ (10ï30 %), ʜʝʬʝʢʪʳ ʬʘʛʦʮʠʪʦʟʘ (10ï20 %), ʜʝʬʝʢʪʳ ʢʦʤ-

ʧʣʝʤʝʥʪʘ (1ï6 %) [88; 100]. 

ʃʠʪʝʨʘʪʫʨʥʳʝ ʠʟʳʩʢʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ ʍɿʃ, ʩʚʷʟʘʥʥʘ̫ ʩ ʚʳʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʠ 

ʬʦʨʤ ʟʘʙʦʣʝʚʘʥʠʡ. ʉ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚʦʟʥʠʢʘʝʪ ʟʘʪʨʫʜʥʝʥʠʝ ʚ ɻʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ 

ʜʘʥʥʳʭ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ.  

 

1.2. ʕʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ  

ʣʝʛʢʠʭ ʫ ʜʝʪʝʡ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʍɿʃ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʛʨʫʧʧʫ ʥʦʟʦʣʦʛʠʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ 

ʥʝʦʙʨʘʪʠʤʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʙʨʦʥʭʦʧʫʣʴʤʦʥʘʣʴʥʦʛʦ ʦʪʜʝʣʘ, ʨʝʘʣʠʟʫʶʱʠʝʩʷ ʚ 

ʬʦʨʤʝ ʧʥʝʚʤʦʩʢʣʝʨʦʟʘ ʠ ʜʝʬʦʨʤʘʮʠʠ ʙʨʦʥʭʦʚ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʝʛʤʝʥʪʘʭ, 
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ʨʘʟʚʠʪʠʝʤ ʙʨʦʥʭʦʵʢʪʘʟʦʚ, ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʨʝʮʠʜʠʚʘʤʠ ʚʦʩ-

ʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ [55; 97]. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʭ ʦʙʲʝʜʠ-

ʥʷʝʪ ʩʭʦʞʠʡ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩ. ʈʝʟʶʤʠʨʫʷ ʜʘʥʥʳʝ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʫʧʦʨʥʳʡ ʢʘʰʝʣʴ ʩ ʦʪʜʝʣʝʥʠʝʤ 

ʤʦʢʨʦʪʳ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʦʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʛʠʧʦʢʩʠʠ, ʨʝʘ-

ʣʠʟʦʚʘʥʥʳʝ ʚ ʦʙʱʝʡ ʘʩʪʝʥʠʟʘʮʠʠ, ʜʝʬʦʨʤʘʮʠʠ ʢʦʥʮʝʚʳʭ ʬʘʣʘʥʛ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʚ ʚʠʜʝ çʯʘʩʦʚʳʭ ʩʪʝʢʦʣè ʠ çʙʘʨʘʙʘʥʥʳʭ ʧʘʣʦʯʝʢè, ʘ ʪʘʢʞʝ ʚ ʧʦʷʚʣʝ-

ʥʠʠ ʪʘʭʠʧʥʦ ɻʢʘʢ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ (ɼʅ) 

[14; 55; 70]. ɸʫʩʢʫʣʴʪʘʪʠʚʥʘʷ ʢʘʨʪʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʦʡʢʠʤʠ ʣʦʢʘʣʴʥʳʤʠ ʠʟ-

ʤʝʥʝʥʠʷʤʠ ʚ ʚʠʜʝ ʭʨʠʧʦʚ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺʘʨʠʘʥʪʳ çwheezengè ʟʘʚʠʩʷʪ ʦʪ 

ʫʨʦʚʥʷ ʦʙʩʪʨʫʢʮʠʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʩɹʷ ʚ ʚʠʜʝ ʢʘʢ ʩʫʭʠʭ (ʧʨʠ 

ʩʫʞʝʥʠʠ ʧʨʦʩʚʝʪʘ), ʪʘʢ ʠ ʚʣʘʞʥʳʭ ï ʧʨʠ ʛʠʧʝʨʧʨʦʜʫʢʮʠʠ ʩʝʢʨʝʪʘ ʠ/ʠʣʠ ʧʦʷʚʣʝʥʠʠ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʚʳʧʦʪʘ [123; 168]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʪʥʦ-

ʩʷʱʠʭʩʷ ʢ ʛʨʫʧʧʝ ʭʨʦʥʠʯʝʩʢʦʡ ʥʝʘʣʣʝʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠ-

ʩʪʝʤʳ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦʠʩʢ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʝʯʝʥʠʝ ʠ 

ʧʨʦʛʥʦʟ ʥʦʟʦʣʦʛʠʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʪʝʨʘʧʠʠ [6; 

13; 20; 70; 71; 92; 97; 160; 161; 168; 182].  

ʉʦʛʣʘʩʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʫʪʦʯʥʷʶʱʠʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʙʩʪʨʫʢʪʠʚʥʦʛʦ ʙʨʦʥʭʠʪʘ ʚʦ ʚʟʨʦʩʣʦʡ ʢʦʛʦʨʪʝ, 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʦʡ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʝʨʮʘʪʝʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʨʝʩʧʠʨʘ-

ʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʙʦʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ, 

ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʩʝʢʨʝʪʘ ʚʩʣʝʜʩʪʚʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʵʨʦ-

ʟʦʣʴʥʦʛʦ ʬʘʢʪʦʨʘ [13; 39; 70]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʯʠʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʍɹ ʚ ʜʝʪʩʢʦʤ ʚʦʟ-

ʨʘʩʪʝ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʝʯʝʩʪʚʝʥ-

ʥʳʭ ʫʯʝʥʳʭ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʝʨʚʠʯʥʳʡ ʍɹ ʚʦʟʥʠ-

ʢʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʝʜʢʦ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 7 ʣʝʪ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʝʛʦ ʯʘʩʪʦʪʘ ʫ ʧʦʜʨʦʩʪʢʦʚ ʩʦʧʦʩʪʘʚʠʤʘ ʩʦ ʚʟʨʦʩʣʦʡ ʧʦʧʫʣʷʮʠʝʡ ʙʦʣʴʥʳʭ [65; 66; 67]. 

https://wooordhunt.ru/word/wheeze
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ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʙʨʦʥʭʦʣʝʛʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʜʝʪʝʡ ʷʚʣʷʶʪʩʷ ʧʝ-

ʨʝʥʝʩʝʥʥʳʝ ʚ ʪʷʞʝʣʦʡ ʬʦʨʤʝ ʚʠʨʫʩʥʦ-ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʝ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʧʥʝʚʤʦʥʠʠ; ʚʦʚʨʝʤʷ ʥʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʝ 

ʠʥʦʨʦʜʥʝr ʪʝʣʘ ʙʨʦʥʭʦʚ; ʘ ʪʘʢʞʝ ʭʨʦʥʠʯʝʩʢʘʷ ʘʩʧʠʨʘʮʠʷ ʧʠʱʝʡ, ʯʘʱʝ ʚʩʝʛʦ ʫ ʜʝ-

ʪʝʡ ʩ ʧʦʨʘʞʝʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ʎʅʉ) [1; 13; 17; 39; 128]. ɺʩʝ 

ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʨʘʟʚʠʪʠʝ ʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʙʨʦʥʭʠʘʣʴʥʦʡ ʩʪʝʥʢʝ ʠ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʡ 

ʪʢʘʥʠ [13; 17; 39].  

ʇʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʩʧʘʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ 

ʘʨʭʠʪʝʢʪʦʥʠʢʠ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ, ʝʛʦ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʭʨʦ-

ʥʠʯʝʩʢʠʡ ʢʘʰʝʣʴ, ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʡ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʤʝʩʷʮʝʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʩ ʧʨʦ-

ʜʫʢʮʠʝʡ ʩʣʠʟʠʩʪʦ-ʛʥʦʡʥʦʡ ʤʦʢʨʦʪʳ [13; 17; 39; 67; 70]. ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʣʠʟʠʩʪʦʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʪʦʣʱʝ-

ʥʠʝʤ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʛʠʧʝʨʧʣʘʟʠʝʡ ʧʦʜʩʣʠʟʠʩʪʳʭ ʞʝʣʝʟ ʩ ʠʟʤʝʥʝʥʠʝʤ ʨʝʦʣʦ-

ʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʨʦʥʭʠʘʣʴʥʦʛʦ ʩʝʢʨʝʪʘ ʠ ʫʪʨʘʪʦʡ ʝʛʦ ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʠ [65; 66; 

67]. ʇʨʠ ʵʪʦʤ ʬʘʢʪʦʨʳ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʩʠʣʠʚʘʶʪ ʥʘʨʫʰʝʥʠʝ ʢʦ-

ʦʨʜʠʥʘʮʠʠ ʜʚʠʞʝʥʠʷ ʨʝʩʥʠʯʝʢ ʤʝʨʮʘʪʝʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʠ ʦʙʣʘʜʘʶʪ ʭʝʤʦʘʪʪʨʘʢ-

ʪʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʡʪʨʦʬʠʣʘʤ. ʄʠʢʨʦʬʘʛʠ ʚʳʩʚʦʙʦʞʜʘʶʪ ʚ 

ʧʨʦʩʚʝʪ ʙʨʦʥʭʦʚ ʵʣʘʩʪʘʟʫ-1, ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʢʦʣʣʘʛʝʥʘʟʘ, 

ʢʘʪʝʧʩʠʥʳ, ʜʝʬʝʥʩʠʥʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʝʨʤʝʥʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʦʜʠʬʠʢʘʮʠʠ ʙʦ-

ʢʘʣʦʚʠʜʥʳʭ ʢʣʝʪʦʢ ʩ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʩʝʢʨʝʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʩʣʝʜʫʶʱʝʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʵʣʘʩʪʘʟʳ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʠʧʝʨʧʣʘʟʠʠ ʠ ʤʝʪʘ-

ʧʣʘʟʠʠ ʵʧʠʪʝʣʠʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʘʨʫʰʘʝʪʩʷ ʜʨʝʥʘʞʥʘʷ ʬʫʥʢʮʠʷ ʣʝʛʢʠʭ, ʯʪʦ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʠʥʬʝʢʮʠʠ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʶ ʙʨʦʥʭʠʘʣʴʥʦʛʦ 

ʜʝʨʝʚʘ [31; 76; 157; 166]. ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʠʥʬʠʮʠʨʦʚʘʥʠʝ, ʟʘʤʳ-

ʢʘʷ ʧʦʨʦʯʥʳʡ ʢʨʫʛ ʚʦʩʧʘʣʝʥʠʷ [157; 166]. ʍʨʦʥʠʟʘʮʠʷ ʦʩʪʨʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʙʨʦʥ-

ʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʝʦʙʨʘʪʠʤʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʟʜʦʨʦʚʦʤ ʦʨʛʘʥʝ ʩʚʷʟʘʥʘ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦ-
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ʩʪʴʶ [88; 89]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈ.ʄ. ʍʘʠʪʦʚʘ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʚʷ-

ʟʘʥʳ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʤʝʩʪʥʦʡ ʟʘʱʠʪʳ ʙʨʦʥʭʦʚ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʠ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʤʘʢʨʦʬʘʛʦʚ ï ʥʘʪʫʨʘʣʴʥʳʭ ʢʠʣʣʝʨʦʚ, ʘ ʪʘʢʞʝ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴ ʁʊ- ʠ ɺ-

ʣʠʤʬʦʮʠʪʦʚ [88; 89]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʠʢ-

ʨʦʙʥʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʩʢʦʤʧʨʦʤʝʪʠʨʦʚʘʥʥʦʩʪʠ 

ʟʘʧʫʩʢʘʝʪ ʮʝʣʳʡ ʨʷʜ ʤʝʭʘʥʠʟʤʦʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥr ʭ ʩ ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʠʥʬʠʣʴʪʨʘ-

ʮʠʝʡ, ʮʠʪʦʢʠʥʦʚʳʤ ʠ ʦʢʩʠʜʘʥʪʥʳʤ ʚʟʨʳʚʦʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʨʘʞʝʥʥʳʤ ʤʦʨʬʦ-

ʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʥʘ ʫʨʦʚʥʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʩʪʨʫʢʪʫʨ ʙʨʦʥʭʦʚ ʩ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝʤ ʭʨʦʥʠʯʝʩʢʦʛʦ ʵʥʜʦʙʨʦʥʭʠʪʘ.  

ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʪʁʩʷ ʧʦʷʚʣʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦ-

ʚʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ʍɿʃ ï ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʜʠʩʧʣʘʟʠʠ. ʇʦʷʚ-

ʣʝʥʠʝ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʷʟʘʥʦ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ 

ʚʳʭʘʞʠʚʘʥʠʶ ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ ʩ ʥʠʟʢʦʡ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ [8; 

48; 54; 55; 59; 70; 140]. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʅ.ʅ. ʈʦʟʠʥʦʚʦʡ, ʚʦʟʜʝʡʩʪʚʠʝ ʧʦ-

ʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʝʨʠʘʣʴʚʝʦʣʷʨʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʠʥʪʝʨʩʪʠʮʠʠ ʠ ʘʣʴʚʝʦʣʳ 

ʧʨʠʚʦʜʠʪ ʢ ʫʪʦʣʱʝʥʠʶ ʘʣʴʚʝʦʣʷʨʥʦ-ʢʘʧʠʣʣʷʨʥʦʡ ʤʝʤʙʨʘʥʳ, ʟʘʪʨʫʜʥʝʥʠʶ ʜʠʬʬʫ-

ʟʠʠ ʢʠʩʣʦʨʦʜʘ ʠ ʨʘʟʚʠʪʠʶ ʬʠʙʨʦʟʘ [49; 70; 140]. 

E. Eber ʠ M.S. Zach ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʣʠ ʦʩʥʦʚʥʳʝ ʪʨʠʛʛʝʨʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʨʘʟ-

ʚʠʪʠʶ ʭʨʦʥʠʯʝʩʢʦʛʦ ʙʨʦʥʭʦʣʝʛʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ɹʃɼ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʦʢʩʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʢʠʩʣʦʨʦʜʘ, ʥʝʟʨʝʣʦʩʪʴ ʣʝʛʢʦʛʦ ʫ ʥʝʜʦʥʦʰʝʥʥʦʛʦ ʤʣʘʜʝʥʮʘ, ʘ ʪʘʢʞʝ ʙʘ-

ʨʦʪʨʘʚʤʘ [121]. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʳʜʝʣʷʶʪ ʤʦʜʠʬʠʮʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʪʝʯʝʥʠʝ ɹʃɼ, ï ʭʘʨʘʢʪʝʨ ʤʠʢʨʦʙʠʦʪʳ, ʩʪʝʧʝʥʴ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨ-

ʪʝʥʟʠʠ, ʥʘʩʣʝʜʩʪʚʝʥʥʫ  ʁʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʭʨʦʥʠʯʝʩʢʠʡ ʛʘʩʪʨʦʵʟʦʬʘʛʘʣʴʥʳʡ 

ʨʝʬʣʶʢʩ ʠ ʜʨ. [8; 48; 58; 59].  

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʥʝʦʥʘʪʦʣʦʛʦʚ, ʧʝʜʠʘʪʨʦʚ, 

ʧʫʣʴʤʦʥʦʣʦʛʦʚ ɼ.ʖ. ʆʚʩʷʥʥʠʢʦʚʘ, ʃ.ɻ. ʂʫʟʴʤʝʥʢʦ, ʄ.ɺ. ʍʘʨʯʝʥʢʦ, ʊ.ɺ. ɿʘʙʦʣʦʪ-

ʩʢʠʭ, ʖ.ʃ. ʄʠʟʝʨʥʠʮʢʦʛʦ, ʥʘ ʬʦʥʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤʘ, ʧʦʜ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ: ʦʪʝʢ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʛʦ ʠ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʝʨʝʭʦʜʷʱʠʡ 
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ʥʝʢʨʦʟ ʠ ʚʦʩʧʘʣʝʥʠʝ ʙʨʦʥʭʠʦʣ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʘʟʚʠʪʠʝ ʬʠʙʨʦʟʘ ʠ ʢʦʤʧʝʥʩʘ-

ʪʦʨʥʦ-ʜʝʩʪʨʫʢʪʠʚʥʦʡ ʵʤʬʠʟʝʤʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʷʞʝʩʪʠ ʧʦʨʘʞʝʥʠʷ ʣʝʛʦʯʥʦʡ 

ʪʢʘʥʠ ʠ ʥʘʣʠʯʠ ̫ʦʩʣʦʞʥʝʥʠʡ (ʭʨʦʥʠʯʝʩʢʘʷ ʜʳʭʘʪʝʣʴʥʘʷ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʠʝ ʘʪʝʣʝʢʪʘʟʦʚ) ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ɹʃɼ ʚ ʍɹ, ʆɹ, ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʡ ʧʥʝʚʤʦʥʠʪ ʛʨʫʜʥʦʛʦ ʨʝʙʝʥʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʙʨʦʥʭʦʵʢʪʘʟʦʚ [8; 54; 59; 76].  

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ (ʅ.ɸ. ɻʝʧʧʝ, ʅ.ʅ. ʈʦʟʠʥʦʚʘ ʠ ʜʨ.), 

ʚʳʜʝʣʷʶʪ ʙʦʣʴʰʫʶ ʛʨʫʧʧʫ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʚʪʦʨʠʯ-

ʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʚʩʣʝʜʩʪʚʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʫʪʘʮʠʡ ʠ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʙʨʦʥʭʦ-

ʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ [20; 79]. ʂ ʫʢʘʟʘʥʥʳʤ ʬʦʨʤʘʤ ʦʪʥʦʩʷʪʩʷ ʤʦʥʦʛʝʥʥʦʦʙʫʩʣʦʚʣʝʥ-

ʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʥʘʩʣʝʜʫʝʤʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ ʄʝʥʜʝʣʷ 

[20; 142]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʝʨʚʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʛʝʥʦʚ ʙʦʣʝʟʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʬʝʨʤʝʥʪ-

ʥʳʭ ʩʠʩʪʝʤ (ʵʥʟʠʤʦʧʘʪʠʠ), ʜʝʬʝʢʪʳ ʩʪʨʫʢʪʫʨʥʳʭ ʙʝʣʢʦʚ (ʢʦʣʣʘʛʝʥʦʚʳʝ ʙʦʣʝʟʥʠ) ʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʥʝʚʳʷʩʥʝʥʥʳʤ ʧʝʨʚʠʯʥʳʤ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʜʝʬʝʢʪʦʤ. ʂ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʦʪʥʦʩʷʪ ʄɺ, ʇʀɼ, ʇʎɼ [6; 71; 97; 142]. ʋʢʘʟʘʥʥʳʝ ʬʦʨʤʳ ʍɿʃ ʤʥʦʛʦʦʙ-

ʨʘʟʥʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʘʨʠʘʥʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʦʣʠ-

ʤʦʨʬʠʟʤʦʚ. ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʦʡ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʦʡ ʬʦʨʤʦʡ ʵʥʟʠʤʦʧʘ-

ʪʠʠ ʷʚʣʷʝʪʩʷ ʄɺ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʦʙʫʩʣʦʚʣʝʥʦ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʥʫʢ-

ʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ CFTR (cystic fibrosis transmembrane 

conductance regulator ï ʤʫʢʦʚʠʩʮʠʜʦʟʥʳʡ ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʨʝʛʫʣʷʪʦʨ ʧʨʦʚʦʜʠʤʦ-

ʩʪʠ), ʨʘʩʧʦʣʘʛʘʶʱʝʡʩʷ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ 7 ʭʨʦʤʦʩʦʤʳ ʚ ʦʙʣʘʩʪʠ q31 [57; 70].  

ʅʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ 

ʄɺ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ CFTR, ʟʘʪʝʤ ʤʦʜʠʬʠʮʠʨʫʶʱʠʝ 

ʬʘʢʪʦʨʳ ʚ ʛʝʥʝ CFTR ʠ/ʠʣʠ ʜʨʫʛʠʭ ʛʝʥʘʭ, ʘ ʪʘʢʞʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

[57]. ʕʢʟʦʢʨʠʥʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʤʘʥʠʬʝʩʪʘʮʠʷ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʝʨʠʦʜʘ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʧʘʪʦ-

ʣʦʛʠʠ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʛʥʦʡʥʳʭ 
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ʙʨʦʥʭʠʪʦʚ ʩ ʧʦʵʪʘʧʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʨʦʥʭʦʵʢʪʘʟʦʚ ʠ ʧʥʝʚʤʦʬʠʙʨʦʟʘ, ï ʚʩʝ ʵʪʦ 

ʧʨʠʟʥʘʥʦ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʄɺ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦ-

ʜʠʪ ʨʝʘʣʠʟʘʮʠʷ ʙʠʣʣʠʘʨʥʦʛʦ ʮʠʨʨʦʟʘ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʦʛʦ ʬʠʢʩʠʨʫʝʪʩʷ ʦʢʦʣʦ 10ï30 %, 

ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʚ ʩʧʠʩʢʝ ʧʨʠʯʠʥ ʣʝʪʘʣʴʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʮʠʨʨʦʟ ʧʝʯʝʥʠ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʙʨʦʥʭʦʣʝʛʦʯʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ [34]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʝʜʠʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʝʩʪʨʘ CFTR 2, ʩʝʛʦʜʥʷ ʚʳʜʝʣʷʶʪ 

ʙʦʣʝʝ 2 000 ʬʝʥʦʪʠʧ-ʘʩʩʦʮʠʨʦʚʘʥʥʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ ʄɺ [33, 41, 44, 116, 160]. ʄʫ-

ʪʘʮʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ 6 ʢʣʘʩʩʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʭʘʥʠʟʤʦʤ ʥʘʨʫʰʝʥʠʷ ʬʫʥʢ-

ʮʠʠ ʙʝʣʢʘ. ʉ ʢʣʘʩʩʠʯʝʩʢʠʤ ʪʝʯʝʥʠʝʤ ʄɺ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʤʫʪʘʮʠʠ IïIII ʢʣʘʩʩʘ, ʢʦ-

ʪʦʨʳʝ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʥʘʨʫʰʘʶʪ ʬʫʥʢʮʠʶ CFTR ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʫʪʘ-

ʮʠʷʤʠ IV ʠʣʠ V ʢʣʘʩʩʘ [122; 142]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʤʫʪʘʮʠʠ ʥʘ çʤʷʛʢʠʝè (IV, V ʢʣʘʩʩʳ) ʠ 

çʪʷʞʝʣʳʝè (IïIII ʢʣʘʩʩʳ), ʪʘʢʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʦʪʪʘʣʢʠʚʘʝʪʩʷ ʦʪ ʪʷʞʝʩʪʠ ʧʘʥʢʨʝʘʪʠ-

ʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʦʚ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʢʘʢ ʚ ʤʠʨʝ, ʪʘʢ ʠ ʚ ʈʌ ʚʩʪʨʝʯʘʝʪʩʷ ʤʫ-

ʪʘʮʠʷ F508del ʚ ʛʦʤʦ- ʠʣʠ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʪʷʞʝʣʦʤʫ ʪʠʧʫ 

ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʚ ʣʝʛʦʯʥʦ-ʢʠʰʝʯʥʦʡ ʬʦʨʤʝ [44; 57]. 

ʆʩʥʦʚʦʡ ʧʘʪʦʛʝʥʝʟʘ ʄɺ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʵʧʠʪʝʣʠ-

ʘʣʴʥʳʭ ʢʣʝʪʢʘʭ ʵʢʟʦʢʨʠʥʥʳʭ ʞʝʣʝʟ ʦʨʛʘʥʠʟʤʘ. ɺʩʣʝʜʩʪʚʠʝ ʧʦʨʦʯʥʦʩʪʠ ʛʝʥʘ CFTR 

ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʝ ʜʝʧʦʥʠʨʦʚʘʥʠʝ ʠʦʥʦʚ ʭʣʦʨʘ ʠ ʥʘʪʨʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʜʝʛʠʜʨʘʪʘʮʠʝʡ ʩʝʢʨʝʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʜʨʝʥʘʞʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʨʦʥ-

ʭʠʘʣʴʥʦʛʦ ʜʝʨʝʚʘ [33; 44; 57; 142; 160]. 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ʄɺ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʧʦʨʦʯʥʦʛʦ ʢʨʫʛʘ: ʚʦʩʧʘʣʝʥʠʝ ï ʠʥʬʝʢʮʠʷ ï ʚʦʩʧʘʣʝʥʠʝ [34]. ʈʝ-

ʚʦʣʶʮʠʦʥʥʳʤ ʦʪʢʨʳʪʠʝʤ ʷʚʠʣʠʩʴ ʨʘʙʦʪʳ ʫʯʝʥʦʛʦ C. Verhaeghe, ʢʦʪʦʨʳʡ ʚ 2007 ʛ. 

ʚʧʝʨʚʳʝ ʦʧʠʩʘʣ ʥʘʣʠʯʠʝ ʘʩʝʧʪʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʫ ʧʣʦʜʘ ʩ ʢʠʩʪʦʬʠʙʨʦʟʦʤ, ʦʧʨʦ-

ʚʝʨʛʥʫʚ ʛʠʧʦʪʝʟʫ ʠʩʢʣʶʯʠʪʝʣʴʥʦʛʦ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʚ ʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ [116].  
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʩʧʘʣʝʥʠʝ ʧʨʠ ʄɺ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʦʡʢʦʡ ʠʥʬʠʣʴʪʨʘ-

ʮʠʝʡ ʠ ʤʘʩʩʠʚʥʦʡ ʥʝʡʪʨʦʬʠʣʠʝʡ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ, ʛʠʙʝʣʴʶ ʤʠʢʨʦʬʘʛʦʚ ʩ ʚʳ-

ʩʚʦʙʦʞʜʝʥʠʝʤ ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʵʣʘʩʪʘʟʳ [74; 158]. ɼʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʝʡʪʨʦʬʠʣʴʥʘʷ ʵʣʘʩʪʘʟʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʝʢʨʝʮʠʶ, ʫʩʫʛʫʙʣʷʝʪ ʚʳ-

ʜʝʣʝʥʠʝ ʩʣʠʟʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʙʨʦʥʭʦʦʙʩʪʨʫʢʮʠʠ. ʆʪ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʪʝʘʟ ʵʧʠʪʝʣʠʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʱʠʱʝʥʘ ʘʥʪʠʧʨʦʪʝʘʟʘʤʠ (ɸʇ), 

ʣʠʜʠʨʫʶʱʘʷ ʨʦʣʴ ʩʨʝʜʠ ʥʠʭ ʦʪʚʝʜʝʥʘ Ŭ1-ʘʥʪʠʧʨʦʪʝʘʟʥʦʤʫ ʠʥʛʠʙʠʪʦʨʫ ʠ ʩʝʢʨʝʪʦʨ-

ʥʦʤʫ ʣʝʡʢʦʧʨʦʪʝʠʥʘʟʥʦʤʫ ʠʥʛʠʙʠʪʦʨʫ (SLPI) [154; 159; 160]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ Ŭ1-ɸʇ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄɺ, ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʩ-

ʩʠʥʛʫʝʪʩʷ ʯʨʝʟʤʝʨʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʡʪʨʦʬʠʣʴʥʦʡ ʵʣʘʩʪʘʟʳ ʚ ʤʦʢʨʦʪʝ, ʯʪʦ ʧʨʠ-

ʚʦʜʠʪ ʢ ʜʠʩʙʘʣʘʥʩʫ ʚ ʩʠʩʪʝʤʝ ʧʨʦʪʝʘʟʳ-ʘʥʪʠʧʨʦʪʝʘʟʳ. ɼʝʚʠʘʮʠʷ ʨʘʚʥʦʚʝʩʠʷ ʧʦ-

ʙʫʞʜʘʝʪ ʢ ʧʨʦʜʫʢʮʠʠ ʭʝʤʦʘʪʪʨʘʢʪʘʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʥʪʝʨʣʝʡʢʠʥ-8 (IL-8), ʢʦʪʦ-

ʨʦʤʫ ʦʪʚʝʜʝʥʘ ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʚ ʨʝʢʨʫʪʠʨʦʚʘʥʠʠ ʥʝʡʪʨʦʬʠʣʦʚ ʚ ʦʯʘʛ ʧʦʨʘʞʝʥʠʷ. ʉ 

ʫʩʫʛʫʙʣʝʥʠʝʤ ʪʷʞʝʩʪʠ ʚʦʩʧʘʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʝʡ ʠ ʜʨʫʛʠʭ ʧʨʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʥʘ ʬʦʥʝ ʫʤʝʥʴʰʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-

ʥʦʛʦ IL-10 [116; 154]. 

ʅ.ʀ. ʂʘʧʨʘʥʦʚʳʤ ʚ 2016 ʛ. ʠ ʜʨ. ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʚʠʪʠʷ ʚʦʩ-

ʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫ ʙʦʣʴʥʳʭ ʄɺ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʣʝ-

ʛʦʯʥʦʡ ʧʘʨʝʥʭʠʤʝ ʚ ʚʠʜʝ ʜʠʬʬʫʟʥʦʛʦ ʧʥʝʚʤʦʬʠʙʨʦʟʘ, ʙʨʦʥʭʦʵʢʪʘʟʦʚ, ʘʪʝʣʝʢʪʘʟʦʚ, 

ʢʨʫʧʥʳʭ ʣʝʛʦʯʥʳʭ ʘʙʩʮʝʩʩʦʚ. ʇʨʠʯʠʥʘʤʠ ʧʦʜʦʙʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʦʛʫʪ ʩʪʘʪʴ ʠ ʥʝ-

ʨʘʟʨʝʰʠʚʰʠʝʩʷ ʧʥʝʚʤʦʥʠʠ, ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʍɹ. ʇʦ ʤʝʨʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʨʦʥ-

ʭʠʘʣʴʥʦʛʦ ʜʝʨʝʚʘ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝ-

ʛʦʯʥʦʛʦ ʩʝʨʜʮʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʩʥʠʞʝʥʠʶ ʬʫʥʢʮʠʠ ʣʝʛʢʠʭ [57; 142; 

160]. 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʘʚʪʦʨ  rɽ.ɸ. ɺʠʰʥʝʚʘ, ʃ.ʈ. ʉʝʣʠʤʟʷʥʦʚʘ, ʄ.ɼ. ɹʘʢʨʘʜʟʝ, ɽ.ʅ. 

ʎʳʛʠʥʘ, ɸ.ɺ. ʃʘʟʘʨʝʚʘ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʇʎɼ ï ʚʪʦʨʘʷ ʧʘʪʦʣʦʛʠʷ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘ-

ʝʤʦʩʪʠ ʩʨʝʜʠ ʤʝʥʜʝʣʠʨʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʩʣʝ ʄɺ. ɺ ʦʩʥʦʚʝ ʟʘʙʦʣʝʚʘʥʠʷ ʣʝʞʠʪ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ, ʥʘʩʣʝʜʫʝʤʘʷ ʧʦ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʦʤʫ ʪʠʧʫ, ʦʜ-

ʥʘʢʦ ʦʧʠʩʘʥʳ ʠ ʩʣʫʯʘʠ ʍ-ʩʮʝʧʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [4; 7; 168]. ʇʨʠ ʫʛʣʫʙʣʝʥʥʦʤ 

ʠʟʫʯʝʥʠʠ ʇʎɼ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦʨʘʞʝʥʠʶ 
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ʧʦʜʚʠʞʥʳʭ ʩʪʨʫʢʪʫʨ ʢʣʝʪʦʢ (ʨʝʩʥʠʯʝʢ ʠ ʞʛʫʪʠʢʦʚ) ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʚ ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʪʨʘʢʪʝ, ʎʅʉ, ʟʨʠʪʝʣʴʥʳʭ ʠ ʩʣʫʭʦʚʳʭ ʘʥʘʣʠʟʘʪʦʨʘʭ, ʞʝʣʫ-

ʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ (ɾʂʊ), ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʠ ʧʦʣʦʚʦʡ ʩʠʩʪʝʤʘʭ [4; 135; 

168; 169; 182].  

ɺ ʦʩʥʦʚʝ ʧʘʪʦʛʝʥʝʟʘ ʇʎɼ ʣʝʞʠʪ ʥʘʨʫʰʝʥʠʝ ʜʨʝʥʘʞʥʦʡ ʬʫʥʢʮʠʠ ʙʨʦʥʭʦʚ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʘʜʝʢʚʘʪʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʨʝʩʥʠʯʝʢ ʤʝʨʮʘʪʝʣʴʥʦʛʦ ʵʧʠʪʝʣʠʷ ʨʝʩʧʠʨʘ-

ʪʦʨʥʦʛʦ ʪʨʘʢʪʘ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʥʘʨʫʰʝʥʠ ʁʵʚʘʢʫʘʮʠʠ ʩʝʢʨʝʪʘ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠ ʁ

ʚʪʦʨʠʯʥʦʡ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ [7; 102; 145]. ʅʝʩʤʦʪʨʷ ʥʘ ʝʜʠʥʳʡ ʤʝʭʘʥʠʟʤ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʠʤʦʨʬʠʟʤ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ. ʉʦ-

ʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʫ ʯʘʩʪʠ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʶʪʩʷ ʪʷʞʝʣʳʝ ʧʦʨʘʞʝʥʠʷ ʨʝ-

ʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʚ ʚʠʜʝ ʨʝʮʠʜʠʚʠʨʫʶʱʠʭ ʧʥʝʚʤʦʥʠʡ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʨʦʥ-

ʭʦʵʢʪʘʟʦʚ, ʫ ʜʨʫʛʠʭ ï ʜʦʤʠʥʠʨʫʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʘʟʦʬʘʨʠʥʛʝʘʣʴʥʦʡ 

ʟʦʥʳ ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩʦ ʩʪʦʨʦʥʳ ʣʝʛʢʠʭ. ʉ ʫʯʝʪʦʤ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʢʣʠ-

ʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʤʝʥʜʝʣʠʨʫʶʱʠʭ ʥʦʟʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʦʠʩʢ 

ʥʦʚʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʤʦʜʠʬʠʢʘʮʠʠ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝ-

ʚʘʥʠʡ [110; 149; 166].  

ʆʩʦʙʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʠ ʥʘʫʯʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʭʨʦʥʠʯʝʩʢʠʭ ʙʨʦʥ-

ʭʦʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʣʠʤʦʬʥʘʷ ʛʨʫʧʧʘ çʧʝʨʚʠʯʥʦʝ ʠʤʤʫʥʦʜʝ-

ʬʠʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝè (ʇʀɼʉ), ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʪʷʞʝʣʳʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ-

ʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʟʚʝʥʴʝʚ 

ʠʤʤʫʥʠʪʝʪʘ [88; 100]. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʜʘʥʥʳʭ ʥʦʟʦʣʦʛʠʡ ʩʚʷʟʘʥʘ ʩ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʝʡ ʠ ʚʳʷʚʣʝʥʠʝʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʢʘʞʜʦʡ ʠʟ ʤʥʦʞʝʩʪʚʘ ʠʟʚʝʩʪʥʳʭ 

ʬʦʨʤ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʨʝʟʦʣʶʮʠʠ ʉʘʤʤʠʪ ʮʝʥʪʨʦʚ Jeffrey Modell 

Foundation, 2016 ʛ., ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 300 ʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʣʝʞʘʱʠʭ ʚ ʦʩ-

ʥʦʚʝ ʇʀɼʉ [84; 89].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʇ. ʍʦʣʪʘ ʠ ʂ. ɼʞʦʥʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ ʇʀɼ ʩʪʘʨʪʫʶʪ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ ʚ ʚʠʜʝ ʨʝʮʠʜʠʚʠʨʫʶʱʠʭ ʚʠʨʫʩʥʦ-

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠʥʬʝʢʮʠʡ ʣʝʛʢʠʭ, ʢʦʞʠ ʠ ɾʂʊ. 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʠʥʷʪʦʡ ʚ 2017 ʛ. ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʦʶʟʦʤ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʩʦʦʙʱʝʩʪʚ (IUIS), ʚʳʜʝʣʷʶʪ: ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʇʀɼ, 
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ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʩʠʥʜʨʦʤʘʣʴʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ; ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʤʤʫʥʦʜʝ-

ʬʠʮʠʪʳ; ʇʀɼ ʩ ʠʤʤʫʥʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʝʡ; ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʝ ʘʥʪʠʪʝʣʴʥʳʝ ʜʝʬ-

ʬʝʢʪʳ; ʚʨʦʞʜʝʥʥʳʝ ʜʝʬʝʢʪʳ ʯʠʩʣʘ ʠ ʬʫʥʢʮʠʠ ʬʘʛʦʮʠʪʦʚ; ʜʝʬʝʢʪ ʢʦʤʧʣʠʤʝʥʪʘ; ʜʝ-

ʬʝʢʪ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ; ʬʝʥʦʢʦʧʠʠ [84]. ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʇʀɼʉ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʝʜʠʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʠʤʝʝʪ ʩʚʦʶ ʢʣʠʥʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʚʳʜʝʣʷʶʪ ʛʨʫʧʧʫ ʇʀɼ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʨʘʞʝʥʠʝ ʜʳʭʘʪʝʣʴ-

ʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʠʥʜʨʦʤ ʃʫʠïɹʘʨ, ʩʠʥ-

ʜʨʦʤ ɼʠ ɼʞʦʨʜʞʠ, ʩʠʥʜʨʦʤ ʅʝʟʝʣʦʬʘ ʠ ʪ.ʜ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷʤ, ʚ ʦʩʥʦʚʝ ʧʘʪʦʛʝʥʝʟʘ ʩʠʥʜʨʦʤʘ ʃʫʠïɹʘʨ ʣʝʞʠʪ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ɺ-ʩʠʩʪʝʤʳ 

ʠʤʤʫʥʠʪʝʪʘ ʚ ʚʠʜʝ ʜʝʬʠʮʠʪʘ ʩʝʢʨʝʪʦʨʥʦʛʦ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʘ ɸ ʠ G, ʘ ʪʘʢʞʝ ʥʘʨʫ-

ʰʝʥʠʝ ʬʫʥʢʮʠʠ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʟʚʝʥʘ. ɿʘʙʦʣʝʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʮʠʜʠʚʠʨʫʶ-

ʱʠʤʠ ʩ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʙʨʦʥʭʦʧʫʣʴʤʦʥʘʣʴʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ 

ʨʘʟʚʠʪʠʶ ʧʥʝʚʤʦʬʠʙʨʦʟʘ ʠ ʙʨʦʥʭʦʵʢʪʘʟʦʚ, ʘ ʪʘʢʞʝ ʤʦʟʞʝʯʢʦʚʦʡ ʘʪʘʢʩʠʝʡ ʠ ʪʝʣʝ-

ʘʥʛʠʵʢʪʘʟʠʝʡ [37; 38; 92]. ʂ ʘʢʪʫʘʣʴʥʳʤ ʊ-ʢʣʝʪʦʯʥʳʤ ʜʝʬʠʮʠʪʘʤ ʩ ʨʝʘʣʠʟʘʮʠʝʡ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʙʨʦʥʭʦʣʝʛʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪʥʦʩʷʪ ʩʠʥʜʨʦʤ ɼʠ ɼʞʦʨʜʞʠ ʠ ʅʝʟʝ-

ʣʦʬʘ. ʆʩʥʦʚʥʳʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʷʚʣʷʝʪʩʷ ʣʠʤʬʦʮʠʪʦʧʝʥʠʷ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʧʨʠʚʦʜʷʱʝʡ 

ʢ ʪʷʞʝʣʳʤ ʠʥʬʝʢʮʠʷʤ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ, ʢʦʞʠ ʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ʇʨʠ 

ʵʪʦʤ ʭʨʦʥʠʯʝʩʢʠʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʝ ʥʝʫʢʣʦʥʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʩʢʣʝʨʦʟʠʨʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʍɹ [38; 88; 89]. ɺ ʦʪʜʝʣʴ-

ʥʫʶ ʛʨʫʧʧʫ ʇʀɼʉ ʦʙʲʝʜʠʥʝʥʳ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʛʨʫʙʦʝ ʥʘʨʫ-

ʰʝʥʠʝ ʛʫʤʦʨʘʣʴʥʦʛʦ ʟʚʝʥʘ ʠʤʤʫʥʠʪʝʪʘ ʩ ʚʳʨʘʞʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ (ʛʠʧʦʘʣʴʙʫʤʠʥʝʤʠʷ, ʛʠʧʝʨʠʤʤʫʥʦʛʣʦʙʫʣʦʥʝ-

ʤʠʷ ɽ, ʙʦʣʝʟʥʴ ɹʨʫʪʦʥʘ). ɺʩʣʝʜʩʪʚʠʝ ʫʢʘʟʘʥʥʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ ʨʘʟʚʠ-

ʚʘʶʪʩʷ ʨʝʮʠʜʠʚʠʨʫʶʱʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʧʨʠʚʦʜʷ-

ʱʠʝ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʝ [3; 62; 100].  

ʇʨʝʜʤʝʪʦʤ ʠʟʫʯʝʥʠʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʧʝʜʠʘʪʨʦʚ, ʧʫʣʴ-

ʤʦʥʦʣʦʛʦʚ, ʭʠʨʫʨʛʦʚ) ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʘ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʦʡʢʠʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʥʘ 

ʵʪʘʧʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ [97; 119; 155]. 
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ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʩ ʚʳʜʝʣʝʥʠʝʤ ʯʝʪʳʨʝʭ ʩʪʫʧʝʥʝʡ ʥʘʨʫʰʝʥʠʷ ʵʤ-

ʙʨʠʦʛʝʥʝʟʘ ʣʝʛʢʦʛʦ ʧʨʝʜʣʦʞʠʣ V. Monaldi ʚ 1959 ʛ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʦʜʭʦʜʫ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʪʝʨʘʪʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 3ï4 ʥʝʜʝʣʝ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (I, II  ʩʪʫ-

ʧʝʥʴ), ʧʨʠʚʦʜʠʪ ʢ ʛʨʫʙʳʤ ʧʦʨʦʢʘʤ ʚ ʚʠʜʝ ʘʧʣʘʟʠʠ ʠʣʠ ʘʛʝʥʝʟʠʠ ʣʝʛʢʦʛʦ, ʪʦʛʜʘ ʢʘʢ 

III  ʩʪʫʧʝʥʴ (30ï40-ʡ ʜʝʥʴ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ) ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝʤ ʧʨʦʩʪʦʡ ʠʣʠ ʢʠʩʪʦʟʥʦʡ ʤʘʣʴʬʦʨʤʘʮʠʠ. ʅʘʨʫʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʥʘ 2ï5 

ʤʝʩʷʮʝ ʛʝʩʪʘʮʠʠ ʚʳʟʳʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʝʣʢʠʭ ʙʨʦʥʭʦʚ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʨʦʥ-

ʭʠʦʣʦʵʢʪʘʟʦʚ (IV ʩʪʫʧʝʥʴ) [119]. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʚʘʨʠʘʥʪʦʚ ʧʦʨʦʢʘ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʘʨʭʠʪʝʢʪʦʥʠʢʠ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʩʥʠʞʝʥʠʶ ʵʚʘʢʫʘʮʠʦʥʥʦʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʩʝʢʨʝʪʘ, ʠʥʬʠʮʠʨʦʚʘʥʠʶ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʩ ʨʘʟʚʠʪʠʝʤ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʪʷʞʝʩʪʴ, ʪʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦ 

ʤʥʦʛʦʤ ʟʘʚʠʩʪ̫ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʦʨʦʢʘ ʨʘʟʚʠʪʠʷ ʠ ʝʛʦ ʣʦʢʘʣʠʟʘʮʠʠ [55; 70; 72; 119].  

ʈʝʟʶʤʠʨʫʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʛʨʫʧʧʘ ʍɿʃ ʦʪʣʠʯʘʝʪʩʷ 

ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʠ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ, ʦʜʥʘʢʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʭʦʞʠʤ ʢʣʠʥʠʯʝʩʢʠʤ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʦʤ.  

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʝ ʫʜʘʝʪʩʷ ʚʳʷʚʠʪʴ ʯʝʪʢʫʶ ʘʩʩʦʮʠʘʮʠʶ 

ʤʝʞʜʫ ʵʪʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʠ ʬʝʥʦʪʠʧʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ï ʩʪʝʧʝʥʴʶ ʙʨʦʥʭʦʣʝ-

ʛʦʯʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʢʨʘʪʥʦʩʪʴʶ ʠ ʪʷʞʝʩʪʴʶ ʦʙʦʩʪʨʝʥʠʡ, ʚʘʨʠʘʥʪʘʤʠ ʦʩʣʦʞʥʝʥʠʡ 

[100]. ʇʦ ʤʥʝʥʠʶ ʈ. ʄ. ʍʘʠʪʦʚʘ, ʅ. ʀ. ʀʣʴʠʥʦʡ, ʧʦʣʠʤʦʨʬʠʟʤ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚ-

ʣʝʥʠʡ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʜʝʡʩʪʚʠʝʤ ʠʥʳʭ ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʧʨʷʤʦʝ ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʠʩʪʝʤʫ ʚʦʩʧʘʣʝʥʠʷ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝ-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʩ ʫʪʦʯʥʝʥʠʝʤ 

ʤʝʩʪʘ ʠ ʟʥʘʯʠʤʦʩʪʠ ʥʦʚʳʭ ʢʘʥʜʠʜʘʪʥʳʭ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [62; 121; 165]. 

ʉʝʛʦʜʥʷ ʦʙʩʫʞʜʘʝʪʩʷ ʚʣʠʷʥʠʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ VD ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʛʦʨʤʦʥʦʧʦ-

ʜʦʙʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʢʘʟʳʚʘʪʴ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʝ, ʠʤʤʫ-

ʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʠ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ.  
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1.3. ʈʦʣʴ ʚʠʪʘʤʠʥʘ D ʚ ʨʘʟʚʠʪʠʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ 

 

ɺʠʪʘʤʠʥ D ï ʞʠʨʦʨʘʩʪʚʦʨʠʤʦʝ ʚʝʱʝʩʪʚʦ, ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʛʨʫʧʧʝ ʨʦʜʩʪʚʝʥʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʢʘʣʴʮʠʬʝʨʦʣʦʚ), ʧʨʦʠʟʚʦʜʥʳʭ ʩʪʝʨʠʥʦʚ. ɺ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʪʁ ʜʚʝ ʬʦʨʤʳ VD ï ʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣ (D3) ʠ ʵʨʛʦʢʘʣʴʮʠʬʝʨʦʣ 

(D2) [25; 93]. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʵʨʛʦʢʘʣʴʮʠʬʝʨʦʣʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ 

ʩʦʙʦʡ ʧʨʦʠʟʚʦʜʥʦʝ ʵʨʛʦʩʪʝʨʠʥʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʪʝʨʦʠʜʘ, ʚ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ VD 

ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦ, D2 ʦʯʝʥʴ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʜʝʬʠ-

ʮʠʪʘ ʚʠʪʘʤʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ. ʊʦʛʜʘ ʢʘʢ ʚʠʪʘʤʠʥ D3, ʧʦʩʪʫʧʘʶʱʠʡ ʩ ʧʠʱʝʡ ʠ ʩʠʥʪʝ-

ʟʠʨʫʶʱʠʡʩʷ ʧʨʠ ʩʣʦʞʥʳʭ ʢʘʩʢʘʜʥʳʭ ʤʝʭʘʥʠʟʤʘʭ ʠʟ 7-ʜʠʛʠʜʨʦʭʦʣʝʩʪʝʨʠʥ ʚ ʧʨʦ-

ʚʠʪʘʤʠʥ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʠ ʫʜʦʙʥʦʡ ʬʦʨʤʦʡ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʛʠʧʦʚʠʪʘʤʠ-

ʥʦʟʘ [27; 28]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦ ʠʟʫʯʝʥʘ ʨʦʣʴ VD ʚ ʤʝʭʘʥʠʟʤʝ ʨʝʛʫʣʷ-

ʮʠʠ ʬʦʩʬʦʨʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʦʙʤʝʥʘ. ɺ ʪʨʫʜʘʭ ʉ.ɺ. ʄʘʣʴʮʝʚʘ ʠ ɻ.ʐ. ʄʘʥʩʫʨʦʚʘ ʜʦ-

ʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʛʠʜʨʦʢʩʠʢʩʠʣʠʨʦʚʘʥʠʝ ʧʨʦʚʠʪʘʤʠʥʘ D ʚ 

ʧʝʯʝʥʠ ʠ ʧʦʯʢʘʭ [24; 26; 27; 28].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɺ.ɺ. ʇʦʧʦʨʦʟʥʶʢʘ ʚ 2014 ʛ. ʙʳʣ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥ, ʘ ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʠ ʦʧʠʩʘʥ ʤʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʣʴʮʠʪʨʠʦʣʘ ʥʘ ʱʝʪʦʯʥʫʶ ʢʘʡʤʫ ʵʥʪʝʨʦ-

ʮʠʪʦʚ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʪʢʨʳʪʠʶ ʢʘʣʴʮʠʝʚʳʭ ʢʘʥʘʣʦʚ ʠ ʫʩʠʣʠʚʘʝʪ ʪʨʘʥʩ-

ʧʦʨʪ ʠʦʥʦʚ ʢʘʣʴʮʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʚʷʟʳʚʘʥʠʝ ʠʦʥʦʚ ʢʘʣʴʮʠʷ ʠ 

ʙʝʣʢʘ ʩ ʜʘʣʴʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʧʦʩʣʝʜʥʠʭ ʢ ʤʝʤʙʨʘʥʝ ʢʣʝʪʢʠ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʫʣʷʮʠʷ ʢʘʣʴʮʠʝʚʦʛʦ ʥʘʩʦʩʘ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʜʠʬʬʫ-

ʟʠʶ ʢʘʣʴʮʠʷ ʠʟ ʢʣʝʪʦʢ ʚ ʤʝʞʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʠʥʜʫʮʠʨʫ-

ʝʪʩʷ ʯʝʨʝʟ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʢʣʝʪʦʢ, ʪʦ ʝʩʪʴ 1,25(OH)2D3 ʦʙʣʘʜʘʝʪ ʛʦʨʤʦʥʦʧʦ-

ʜʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ [51; 52; 68]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʀ.ʅ. ɿʘʭʘʨʦʚʦʡ, ʊ.ʕ. ɹʦʨʦʚʠʢ ʠ ʜʨʫʛʠʤʠ ʫʯʝʥʳʤʠ ʜʦʢʘʟʘʥʦ 

ʛʦʨʤʦʥʦʧʦʜʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʘʢʪʠʚʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ VD ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʣʝʪʢʠ ʢʠʰʝʯ-

ʥʠʢʘ, ʥʦ ʠ ʥʘ ʧʦʯʝʯʥʳʝ ʢʘʥʘʣʴʮʘ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʙʩʦʨʙʮʠʷ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ 

[26; 27; 50; 52; 77; 81; 162].  



26 

ɺ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ çʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚʠʪʘʤʠʥʘ D ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪ-

ʢʦʚ ʈʌè 2018 ʛ. ʥʝ ʪʦʣʴʢʦ ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

VD, ʥʦ ʠ ʫʢʘʟʘʥʦ, ʯʪʦ ʝʛʦ ʜʝʡʩʪʚʠ ̫ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ çʢʣʘʩʩʠʯʝʩʢʠʤʠè ʵʬʬʝʢ-

ʪʘʤʠ, ʚʳʭʦʜʷʪ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ çʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʭʠʪʘè ʠ çʤʝʪʘʙʦʣʠʟʤʘ ʢʦʩʪʠè [28].  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʚʳʜʝʣʝʥʘ ʛʨʫʧʧʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʚʥʝʢʦʩʪʥʳʭ 

(ʥʝʢʘʣʴʮʠʝʤʠʯʝʩʢʠʭ) ʧʨʦʷʚʣʝʥʠʡ ʥʠʟʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ VD [24; 81]. 

ʄʦʣʝʢʫʣʷʨʥʳʡ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ 1,25-ʜʠʛʠʜʨʦʢʩʠʚʠʪʘʤʠʥʘ D (1,25(ʆʅ)2D) ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʚ ʪʢʘʥʷʭ, ʧʦʣʫʯʠʚ-

ʰʠʭ ʥʘʟʚʘʥʠʝ çʨʝʮʝʧʪʦʨʳ ʚʠʪʘʤʠʥʘ Dè (VDR). ʕʪʠ ʨʝʮʝʧʪʦʨʳ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʦʙʥʘʨʫʞʝʥʳ ʙʦʣʝʝ ʯʝʤ ʚ 40 ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ [172]. ʆʙʦʙʱʝʥ-

ʥʝr ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʤʤʫʥ-

ʥʳʭ ʢʣʝʪʦʢ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ VDR, ʟʘʪʨʘʛʠʚʘʷ ʤʦʥʦʮʠʪʳ, ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʳ, ʜʝʥʜ-

ʨʠʪʥʳʝ ʢʣʝʪʢʠ ʠ ʤʘʢʨʦʬʘʛʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʘʢʪʠʚʥʳʡ ʤʝ-

ʪʘʙʦʣʠʟʤ VD, ʢʦʪʦʨʳʡ, ʢʘʢ ʚʳʷʩʥʝʥʦ, ʢʦʥʚʝʨʛʠʨʫʝʪ ʣʦʢʘʣʴʥʦ 25(OH)Dϝ ʚ 

1,25(OH)dd, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʚʨʘʱʘʷ ʝʛʦ ʚ ʘʢʪʠʚʥʫʶ ʬʦʨʤʫ. ʉʦʚʤʝʩʪʥʦʝ ʜʝʡ-

ʩʪʚʠʝ VD ʠ ʝʛʦ VDR ʦʢʘʟʳʚʘʝʪ ʩʫʧʨʝʩʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦ-

ʮʝʩʩ ʟʘ ʩʯʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʜʝʥʜʨʠʪʥʦʡ ʢʣʝʪʢʠ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʦʪʚʝʪʘ ʊ-

ʢʣʝʪʢʠ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ Th 17 ʭʝʣʧʝʨʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʫʤʝʥʴʰʘʷ ʧʨʦʜʫʢʮʠʶ ʮʠʪʦʢʠʥʦʚ [78; 115; 117; 125]. ɺʩʝ ʵʪʦ ʦʙʲʷʩʥʷʝʪ ʧʦʚʳʰʝʥ-

ʥʳʡ ʠʥʪʝʨʝʩ ʫʯʝʥʳʭ ʢ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʤʫ ʚʣʠʷ-

ʥʠʶ VD ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʦʟʦʣʦʛʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʘʫʪʦʠʤʤʫʥʥʳʝ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʠ ʘʣ-

ʣʝʨʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʘʪʦʣʦʛʠʷ ʎʅʉ ʠ ʜʨʫʛʠʭ [49; 69; 103; 105; 107; 112; 113; 

165; 138; 141; 165; 170].  

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʘʝʪʩʷ ʨʦʣʴ ʥʠʟʢʦʛʦ VD-ʩʪʘʪʫʩʘ ʚ ʪʝʯʝ-

ʥʠʠ ʦʩʪʨʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʫ ʜʝʪʝʡ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ J. Thomas, 

F. Al -Anouti, ʚ 2011 ʛ. ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 1,25(OH)2D, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʥʝʦʪʲ-

ʝʤʣʝʤʫ  ʁʯʘʩʪʴʶ ʨʝʛʫʣʷʮʠʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ 

ʜʝʡʩʪʚʠʝʤ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʛʨʫʧʧʳ ʜʝʪʝʡ ʩ ʯʘʩʪʳʤʠ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ 

ʩʠʤʧʪʦʤʘʤʠ, ʚʳʷʚʠʣʠ ʢʦʨʨʝʣʷʮʠʦʥʥʫ  ʁʩʚʷʟʴ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʚʠʪʘʤʠʥʘ D ʠ ʯʘʩʪʦ-
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ʪʦʡ ʠʥʬʝʢʮʠʡ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ [177]. ʆʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, Muhe ʩ ʩʦʘʚʪʦʨʘʤʠ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʫ ʜʝʪʝʡ ʩ ʧʥʝʚʤʦʥʠʷʤʠ, ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ 

ʦʩʣʦʞʥʠʣʦʩʴ ɼʅ, ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʨʘʭʠʪ [153]. M.E. Belderbos ʚ 

2011 ʛ. ʦʪʤʝʪʠʣ, ʯʪʦ ʫ ʜʝʪʝʡ ʩ ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʧʥʝʚʤʦʥʠʠ ʠ ʙʨʦʥʭʠʦʣʠʪʦʤ, ʧʦ-

ʣʫʯʘʚʰʠʭ ʣʝʯʝʥʠʝ ʚ ʨʝʘʥʠʤʘʮʠʦʥʥʦʤ ʦʪʜʝʣʝʥʠʠ, ʫʨʦʚʝʥʴ VD ʜʦʩʪʦʚʝʨʥʦ ʙʳʣ ʩʥʠ-

ʞʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ [177].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 2020 ʛ., ʦʧʨʝʜʝʣʝʥʦ ʚʦʟʜʝʡʩʪʚʠʝ VD ʥʘ ʪʝ-

ʯʝʥʠʝ ɹɸ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʚʣʠʷʥʠʝʤ ʥʘ ʨʘʟʥʳʝ ʟʚʝʥʴʷ ʠʤʤʫʥʦʛʝʥʝʟʘ. VD ʧʨʝ-

ʧʷʪʩʪʚʫʝʪ ʵʢʩʧʨʝʩʩʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʮʠʪʦʢʠʥʘ ʠʥʪʝʨʬʝʨʦʥʘ ʛʘʤʤʘ (ʀʌʅ-Y) 

ʚ ʤʘʢʨʦʬʘʛʘʭ ʠ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʢʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʧʨʝʟʝʥʪʘʮʠʠ ʘʥ-

ʪʠʛʝʥʦʚ ʠ ʨʝʢʨʫʪʠʨʦʚʘʥʠʶ ʊ-ʢʣʝʪʦʢ. ɺʠʪʘʤʠʥ D, ʙʣʦʢʠʨʫʷ IL-2 ʠ ʩ ʥʠʤ ʬʘʢʪʦʨ ʨʦ-

ʩʪʘ ʣʠʤʬʦʮʠʪʦʚ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʭ ʘʢʪʠʚʘʮʠʶ ʠ ʧʨʦʣʠʬʝʨʘʮʠʶ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʥ-

ʛʠʙʠʨʫʷ ʦʙʨʘʟʦʚʘʥʠʝ IL-17, ʩʥʠʞʘʝʪ ʯʠʩʣʦ CD4+. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʝʜʫʱʘ ̫ʨʦʣʴ ʚ ʧʘ-

ʪʦʛʝʥʝʟʝ ɹɸ ʦʪʚʦʜʠʪʩʷ Th2-ʦʪʚʝʪ. ʆʧʠʩʘʥʦ, ʯʪʦ VD ʧʦʜʘʚʣʷʝʪ ʩʠʥʪʝʟ IL-5, ʫʤʝʥʴ-

ʰʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʊ-ʭʝʣʧʝʨʦʚ ʧʘʤʷʪʠ ʚ Th2 [22]. 

ʅʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ VD ʥʘ ʪʝʯʝʥʠʝ ʄɺ ʢʘʢ ʫ ʜʝʪʝʡ, ʪʘʢ ʠ ʫ 

ʚʟʨʦʩʣʳʭ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʩʦʩʪʦʷʥʠʡ, ʥʘʨʷʜʫ ʩ ʧʦʨʘʞʝ-

ʥʠʝʤ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ɾʂʊ, ʦʪʷʛʯʘʶʱʠʭ ʪʝʯʝʥʠʝ ʄɺ, ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʤʠ-

ʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʝʡ [2; 5; 9; 34; 40; 44; 74; 104; 107; 181]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʠ ʨʷʜʝ ʍɿʃ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʚʠʪʘʤʠʥʘ D ʥʘ ʭʘʨʘʢʪʝʨ ʤʠʢʨʦʙʠʦʪʳ ʢʠ-

ʰʝʯʥʠʢʘ ʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʄɺ ʚʳʷʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ VD-ʩʪʘʪʫʩʦʤ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʝʡʟʘʞʝʤ ʢʠʰʝʯʥʠʢʘ [78; 107; 115]. ʅʘ 

ʬʦʥʝ ʨʝʮʝʧʪʦʨ-ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʥʠʞʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʮʠʪʦʢʠʥʦʚ 

(IL-8), ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʘʧʦʧʪʦʟʘ ʵʥʪʝʨʦʮʠʪʦʚ, ʥʦʨʤʘʣʠʟʫʝʪʩʷ ʧʨʦʥʠʮʘ-

ʝʤʦʩʪʴ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ, ʧʦʜʜʝʨʞʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʮʝʣʦʩʪʥʦʩʪʴ ʢʠ-

ʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʫʶ ʤʠʢʨʦʙʠʦʪʫ, ʷʚʣʷʷʩʴ ʚʘʞ-

ʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʚʳʙʦʨʘ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʙʦʣʴʥʦʛʦ [78; 115].  

W.P. Sexauer, A. Hadeh ʠ ʜʨʫʛʠʤʠ ʚ 2014 ʛ. ʦʧʨʝʜʝʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

25(OH)D ʠ ʧʨʦʮʝʩʩʘʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʩʧʘʣʝʥʠʷ ʚ ʣʝʛʦʯʥʦʡ ʪʢʘʥʠ ʧʨʠ ʄɺ ʫ 

ʚʟʨʦʩʣʳʭ. ʊʘʢ, ʯʘʩʪʦʪʘ ʦʙʦʩʪʨʝʥʠʡ ʙʨʦʥʭʦʣʝʛʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣʘ ʥʠʞʝ, ʘ ʦʙʴʝʤ 
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ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ 1 ʤʠʥʫʪʫ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʦʨʤʘʣʴ-

ʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʳʚʦʨʦʪʦʯʥʦʛʦ VD, ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʥʳʭ ʩ ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠ-

ʷʤʠ [61; 167].  

ʖ.ɺ. ɻʦʨʠʥʦʚʦʡ ʚ 2005 ʛ. ʠ ʛʨʫʧʧʦʡ ʫʯʝʥʳʭ ʠʟ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʧʦʜ ʨʫʢʦ-

ʚʦʜʩʪʚʦʤ ɸ.ɸ. ʇʘʰʢʝʚʠʯʘ ʚ 2018 ʛ. ʙʳʣʠ ʠʟʫʯʝʥʳ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ 

VD ʫ ʙʦʣʴʥʳʭ ʄɺ ʚ ʜʝʪʩʢʦʡ ʢʦʛʦʨʪʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ VD 

ʢʦʨʨʝʣʠʨʦʚʘʣʠʩʴ ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʯʘʩʪʦ-

ʪʦʡ ʦʙʦʩʪʨʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʦʤ ʤʠʢʨʦʙʠʦʪʳ [61; 105; 165].  

ɹʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʠ ʨʘʙʦʪʳ M. Moustaki, I. Loukou, K.N. 

Priftis (2017), ʦʪʨʘʞʘʶʱʠʝ ʚʣʠʷʥʠʝ VD ʥʘ ʦʩʣʦʞʥʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʚʠʜʝ ʙʨʦʥʭʦ-

ʵʢʪʘʟʦʚ ʫ ʙʦʣʴʥʳʭ ʄɺ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʥʠʟʢʦʤ VD-ʩʪʘʪʫʩʝ ʨʘʟʚʠʪʠʝ ʙʨʦʥʭʦʵʢ-

ʪʘʟʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʙʦʣʝʝ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʠ ʠʤʝʣʦ ʜʠʬʬʫʟʥʳʡ ʭʘʨʘʢʪʝʨ [152].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʟ-

ʤʝʥʝʥʠʝ ʫʨʦʚʥʷ VD ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʣʠʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝ-

ʚʘʥʠʷ, ʥʦ ʠ ʥʘ ʩʪʝʧʝʥʴ ʠ ʩʨʦʢʠ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʠʩʢ ʵʢʩʪʨʘʩʢʝʣʝʪʥʳʭ ʵʬʬʝʢʪʦʚ VD ʠ ʧʨʠ 

ʜʨʫʛʠʭ ʍɿʃ ʚ ʩʚʝʪʝ ʝʛʦ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʛʦ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ɺ ʨʘʙʦʪʘʭ El-Radhi (1982) ʠ Kunssaki (2011) ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʦʞʠʝ ʜʘʥʥʳʝ. ɼʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʫ ʜʝʪʝʡ, ʚ ʤʣʘʜʝʥʯʝʩʪʚʝ ʧʝʨʝʥʝʩʰʠʭ ʨʘʭʠʪ ʚ ʪʷʞʝʣʦʡ ʬʦʨʤʝ, ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʍɹ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʳʰʘʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʛʦʨʪʦʡ ʟʜʦʨʦʚʳʭ [23; 

139].  

ɺ ʨʘʙʦʪʝ C. Mathyssen, G. Gayan-Ramirez (2017) ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʧʦʟʠʪʠʚʥʦʝ 

ʪʝʯʝʥʠʝ ʍʆɹʃ ʥʘ ʬʦʥʝ ʧʦʜʙʦʨʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʜʦʟʠʨʦʚʢʠ VD, ʯʪʦ ʘʩʩʦʮʠʠʨʦʚʘ-

ʣʦʩʴ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʘ ʦʙʦʩʪʨʝʥʠʡ ʠ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ 

[148].  

ʇʨʦʚʝʜʝʥʥʳʝ W.P. Sexauer, A. Hadeh (2014) ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ ʧʨʠ ʟʥʘʯʝʥʠʠ 30 ʥʛ/ʤʣ 25(ʆʅ)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʠ 

ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʣʠ ʟʥʘʯʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʠʟʢʠʤ ʫʨʦʚ-

ʥʝʤ VD. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʝʨʞʜʘʝʪʩʷ ʨʝʛʫʣʷʪʦʨʥʦʝ ʚʣʠʷʥʠʝ VD ʥʘ ʭʨʦʥʠʯʝʩʢʦʝ 

ʚʦʩʧʘʣʝʥʠʝ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ [167; 185]. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Third National Health and Nutrition Examination Survey (2005) 

ʦʪʨʘʞʝʥʳ ʜʦʢʘʟʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʴ ʜʝʬʠʮʠʪʘ VD ʠ 

ʥʘʨʫʰʝʥʠʷ ʣʝʛʦʯʥʦʡ ʬʫʥʢʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍʆɹʃ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʷʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ VD ʠ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʣʝʛʦʯʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ (ʞʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ (ɾɽʃ) ʠ ʦʙʲʝʤ ʬʦʨʩʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʟʘ ʧʝʨʚʫʶ 

ʩʝʢʫʥʜʫ (ʆʌɺ1)). ʂ ʩʭʦʞʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʰʣʠ ʠ Franco ʩ ʩʦʘʚʪʦʨʘʤʠ (2010) [114; 

171]. 

J. Bartley ʠ J. Garrett (2013) ʠʟʫʯʠʣʠ ʧʨʦʙʣʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʙʨʦʥʭʦʵʢʪʘʟʦʚ ʙʝʟ 

ʧʨʦʷʚʣʝʥʠʷ ʄɺ ʠ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʢʦʛʦʨʪʘ ʧʘʮʠʝʥʪʦʚ ʩ ʙʨʦʥʭʦʵʢʪʘʟʠʝʡ ʠʤʝʣʘ ʪʦ-

ʪʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ VD ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ 

ʩʚʷʟʴ ʤʝʞʜʫ ʪʷʞʝʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʠ VD-ʩʪʘʪʫʩʦʤ ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʠʥ-

ʬʝʢʮʠʦʥʥʦ-ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ VD. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʜʦʟʳ VD ʜʣʷ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʣʦ ʫʤʝʥʴʰʝ-

ʥʠʝ ʯʘʩʪʦʪʳ ʦʙʦʩʪʨʝʥʠʡ ʠ ʫʣʫʯʰʠʣʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʣʝʛʢʠʭ [108]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʨʝʩ ʢ ʧʦʣʠʦʨʛʘʥʥʳʤ ʵʬʬʝʢʪʘʤ VD ʩʪʘʣ ʦʩʦʙʝʥʥʦ ʦʯʝʚʠʜ-

ʥʳʤ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʩʠʪʫʘʮʠʷ ʦʮʝʥʠʚʘ-

ʝʪʩʷ ʢʘʢ ʵʧʠʜʝʤʠʷ D-ʜʝʬʠʮʠʪʘ ʚ ʤʠʨʦʚʳʭ ʤʘʩʰʪʘʙʘʭ. ʆʜʥʘʢʦ ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʧʦʥʠ-

ʤʘʥʠʠ ʨʦʣʠ VD ʚʩʝ ʝʱʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ. ɽʩʣʠ ʦʮʝʥʠʚʘʪʴ ʩʪʝʧʝʥʴ 

ʠʭ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ, ʪʦ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʠ ʫʙʝʜʠʪʝʣʴʥʳʝ 

ʨʘʥʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙ-

ʤʝʥʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ VD ʥʘ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʳ, 

ʢʘʢ ʠ ʥʘ ʟʜʦʨʦʚʴʝ ʚ ʮʝʣʦʤ, ʦʪʨʘʞʝʥʦ ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ. ʅʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʦʡ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚʟʘʠʤʦʩʚʷʟʠ 

VD ʠ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠ ʠʤʤʫʥʦʤʦʜʫ-

ʣʠʨʫʶʱʝʛʦ ʵʬʬʝʢʪʘ VD. ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʳ ʚʦ ʚʟʨʦʩʣʦʡ ʢʦʛʦʨʪʝ 

ʧʘʮʠʝʥʪʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʜʝʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʧʦʜʦʙʥʳʝ ʨʘʙʦʪʳ ʝʜʠʥʠʯʥʳ, ʯʪʦ ʜʠʢ-

ʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ.  
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1.4. ʈʦʣʴ ʤʘʪʨʠʯʥʳʭ ʧʨʦʪʝʠʥʘʟ 

ʚ ʪʝʯʝʥʠʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʛʢʠʭ 

 

ʉ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ VD ʚ ʥʘʯʘʣʝ ʍʍ ʚ. ʝʛʦ ʩʚʦʡʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʠʩʢʣʶ-

ʯʠʪʝʣʴʥʦ ʢʘʢ ʨʝʛʫʣʷʪʦʨʘ ʛʦʤʝʦʩʪʘʟʘ ʬʦʩʬʦʨʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʦʙʤʝʥʘ. ʄʫʣʴʪʠʮʝʥ-

ʪʨʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ VD ʠʤʝʝʪ ʚʥʝʢʦʩʪʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ, ʘ ʦʩʥʦʚʥʳʤ ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʘʢʪʠʚʥʘʷ ʬʦʨʤʘ 1,25-ʜʠʛʠʜʨʦʢʩʠʭʦʣʝʢʘʣʴʮʠʬʝʨʦʣ ʠʣʠ ʢʘʣʴʮʠʪʨʠʦʣ 

1,25(ʆH)2D [130]. 

M.F. Holick, N.C. Binkley (2011) ʦʧʨʝʜʝʣʠʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

1,25(ʆʅ)2D ʚ ʚʠʜʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ ʟʘ ʩʯʝʪ ʩʚʷʟʳʚʘʥʠʷ ʘʢʪʠʚʥʦʛʦ 

ʤʝʪʘʙʦʣʠʪʘ ʩ VDR, ʦʢʘʟʳʚʘ ̫ʵʥʜʦʢʨʠʥʥʦʝ, ʧʘʨʘʢʨʠʥʥʦʝ ʠ ʘʫʪʦʢʨʠʥʥʦʝ ʜʝʡʩʪʚʠʝ 

[130; 156].  

K. Tizaoui, W. Kaabachi, A. Hamzaoui ʧʦʢʘʟʘʣʠ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʚʣʠʷʥʠʝ ʘʢ-

ʪʠʚʥʦʛʦ ʤʝʪʘʙʦʣʠʪʘ VD ʥʘ ʢʣʝʪʦʯʥʳʝ ʷʜʨʘ, ʯʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʛʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʝ-

ʛʫʣʷʮʠʠ. ɸʚʪʦʨʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʥʝʛʝʥʦʤʥʳʡ ʤʝʭʘʥʠʟʤ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʧʨʠ ʚʦʟ-

ʜʝʡʩʪʚʠʠ ʥʘ ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʤʝʤʙʨʘʥʳ [12; 178]. ʉʚʷʟʳʚʘʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦ-ʘʢʪʠʚ-

ʥʦʡ ʬʦʨʤʳ ʚʠʪʘʤʠʥʘ D ï 1,25(ʆʅ)2D ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ VDR ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʛʦʨʤʦʥʨʝʮʝʧʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ʪʨʘʥʩʢʨʠʧʮʠʶ ʛʝ-

ʥʦʚ ʟʘ ʩʯʝʪ ʩʚʦʝʛʦ ʩʧʝʮʠʬʠʯʥʦʛʦ ʩʚʷʟʳʚʘʶʱʝʛʦ ɼʅʂ ʜʦʤʝʥʘ [130; 180]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ A.G. Uitterlinden ʠ Y. Fang ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʷʱʘʷ 

ʪʨʘʥʩʣʷʮʠʷ ʥʝʢʦʪʦʨʳʭ ʙʝʣʢʦʚ ʠ ʩʠʥʪʝʟ ʥʦʚʳʭ ʤʦʣʝʢʫʣ ʤʘʪʨʠʯʥʦʡ ʈʅʂ ʥʘ ʬʦʥʝ ʚʦʟ-

ʜʝʡʩʪʚʠʷ D3-VDR ʢʦʤʧʣʝʢʩʘ ʧʨʠʚʦʜʠʪ ʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤʫ ʦʪʚʝʪʫ [180]. ʇʨʠʥʷʪʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʛʝʥ VDR, ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʥʘ ʭʨʦʤʦʩʦʤʝ 12q12, ʩʫʱʝʩʪʚʫʝʪ ʚʦ ʤʥʦʛʠʭ 

ʘʣʣʝʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʧʦʧʫʣʷʮʠʠ [12, 180]. ʉʘ-

ʤʳʤʠ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʙʦʣʝʚʘʥʠʡ 

ʩʯʠʪʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʣʠʤʦʨʬʠʟʤʳ ʛʝʥʘ VDR: BSMI, TAGI, FOKI, APAI [180].  
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ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʛʝʥʘ VDR ʥʘ ʬʝʥʦʪʠʧ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʩ-

ʥʦʚʥʦʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʦ ʚʟʨʦʩʣʦʡ ʢʦʛʦʨʪʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʘʫʪʦʠʤʫʥʥʳʭ, ʚʦʩʧʘ-

ʣʠʪʝʣʴʥʳʭ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʧʘʪʦʣʦʛʠʷʭ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ, ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʢʦʩʪʥʦʡ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤ [12; 172; 146]. 

K. Tizaoui (2015) ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 18 ʣʝʪ ʩ ʜʠʘʛʥʦʟʦʤ çʨʘʩʩʝʷʥʥʳʡ ʩʢʣʝ-

ʨʦʟè ʠʟʫʯʠʣ ʨʦʣʴ ʯʝʪʳʨʝʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʛʝʥʘ VDR ʚ ʨʘʟʚʠʪʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ 

ʠʪʦʛʝ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʘʩʩʦʮʠʘʮʠʡ ʩ ʧʦʣʠʤʦʨʬʠʟʤʦʤ BSMI, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʦʮʝʥʢʝ 

ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ TAGI ʦʧʨʝʜʝʣʝʥ ʟʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʊ-ʘʣʣʝʣʷ ʥʘ ʪʝʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ɸpaI ʧʦʣʠʤʦʨʬʠʟʤʘ ʦʪʤʝʯʝʥʦ, ʯʪʦ 

ʛʝʥʦʪʠʧʳ ɸ/ʉ ʠ ɸ/ɸ ʚʩʪʨʝʯʘʣʠʩʴ ʯʘʱʝ ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʥʦ ʚʝʜʫʱʠʤ ʬʘʢ-

ʪʦʨʦʤ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣ,̫ ʷʚʠʣʩʷ ʯʝʪʚʝʨʪʳʡ ʧʦʣʠʤʦʨ-

ʬʠʟʤ FOKI ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʛʝʥʦʪʠʧʦʤ ʉ/ʉ [178]. 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʤʦʨʬʠʟʤʘ FOKI ʛʝʥʘ VDR ʚ ʨʘʙʦʪʝ ɽ.ɺ. 

ʐʠʭ ʠ ʅ.ʄ. ʄʠʣʦʪʦʚʦʡ ʫ ʙʦʣʴʥʳʭ ʩ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʨʘʥʥʠʡ ʜʝʙʶʪ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʟʥʘʯʠʤʦ ʯʘʱʝ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʦʪʠʧʘʤʠ ʊ/ʉ ʠ ʉ/ʉ 

[12; 98].  

ʈʘʟʚʠʪʠʝ ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʘʨʪʨʠʪʘ (ʈɸ) ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʟʘʯʘʩʪʫʶ ʧʨʠʚʦʜʠʪ 

ʢ ʨʘʥʥʝʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ, ʯʪʦ ʧʦʙʫʞʜʘʝʪ ʫʯʝʥʳʭ ʢ ʠʟʫʯʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ 

ʟʘʙʦʣʝʚʘʥʠʷ [172]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ E.F. Karray, I. Ben Dhifallah (2011) ʦʪʨʘʞʝʥʦ 

ʧʨʦʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʛʝʥʦʪʠʧʘ G/G ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI ʚ ʦʪʥʦʰʝʥʠʠ ʪʷʞʝʣʦʛʦ 

ʪʝʯʝʥʠʷ ʈɸ [134].  

ɺʝʜʝʪʩʷ ʫʛʣʫʙʣʝʥʥʳʡ ʧʦʠʩʢ ʧʦ ʠʟʫʯʝʥʠʶ ʩʚʷʟʠ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʛʝʥʘ VDR ʚ 

ʵʪʠʦʧʘʪʦʛʝʥʝʟʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʠʰʝʯʥʠʢʘ, ʘ ʠʤʝʥʥʦ ï ʥʝʩʧʝʮʠʬʠʯʝ-

ʩʢʦʛʦ ʷʟʚʝʥʥʦʛʦ ʢʦʣʠʪʘ (ʅʗʂ) ʠ ʙʦʣʝʟʥʠ ʂʨʦʥʘ. ʄʝʪʘʘʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʛʨʫʧʧʘʭ 

ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʠ ʜʝʪʝʡ, ʛʜʝ ʚʳʷʚʣʝʥʳ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢ, ʚʦ ʚʟʨʦʩʣʦʡ ʢʦʛʦʨʪʝ 

ʣʝʛʢʦʝ ʪʝʯʝʥʠʝ ʅʗʂ, ʧʨʠ ʦʮʝʥʢʝ ʧʦʣʠʤʦʨʬʠʟʤʘ FOKI, ʯʘʱʝ ʦʪʤʝʯʘʣʦʩʴ ʩʨʝʜʠ ʧʘʮʠʝʥ-

ʪʦʚ, ʠʤʝʶʱʠʭ ʛʝʥʦʪʠʧʳ ʉ/ʉ ʠ ʊ/ʉ ʠ ʤʫʪʘʥʪʥʳʡ ʘʣʣʝʣʴ ʉ, ʪʦʛʜʘ ʢʘʢ ʤʠʥʦʨʥʳʡ ʛʝʥʦʪʠʧ 

G/G ʧʦʣʠʤʦʨʬʠʟʤʘ BsmI ʦʢʘʟʳʚʘʣ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʝʝ, ʘ ʛʝʥʦʪʠʧʳ G/ɸ ʠ ɸ/ɸ ʫʧʨʝ-

ʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʦʡ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ [12; 184].  
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʫʯʘʩʪʠʷ ʛʝʥʘ VDR ʚ ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ ʂʨʦʥʘ ʚʳʷʚ-

ʣʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʷ G ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI ʧʨʝʦʙʣʘʜʘʣʘ ʫ ʧʘ-

ʮʠʝʥʪʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ [184]. ʋ ʧʘʮʠʝʥʪʦʚ ʤʣʘʜʰʝ 18 ʣʝʪ ʩ ʙʦ-

ʣʝʟʥʴʶ ʂʨʦʥʘ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʝ ʚʳʷʚʣʝʥʦ ʘʩʩʦʮʠʘʮʠʠ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʩ ʧʦʣʠʤʦʨʬʠʟʤʘʤʠ ʛʝʥʘ VDR: BsmI, ApaI, TaqI [146].  

Y.A. Cho, J. Lee, J.H. Oh ʠ ʩʦʘʚʪʦʨʳ ʠʟʫʯʠʣʠ ʚʣʠʷʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ FokI-

ʨʝʮʝʧʪʦʨʘ ʚʠʪʘʤʠʥʘ D ʥʘ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ ʂʨʦʥʘ, ʅʗʂ ʠ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʘ. ɺ 

ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ ʜʘʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʥʘ ʯʘ-

ʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʠʰʝʯʥʠʢʘ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʢʦʣʦ-

ʨʝʢʪʘʣʴʥʦʡ ʘʜʝʥʦʤʝ ʥʘʧʨʦʪʠʚ ʚʟʘʠʤʦʩʚʷʟʠ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ [120]. 

ɸʢʪʫʘʣʴʥʳʤ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʧʦʣʠʤʦʨʬʠʟʤʦʚ 

ʛʝʥʘ VD ʧʨʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ ʢʘʢ ʨʝʛʫʣʷʪʦʨʘ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʅʝ-

ʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʝʥʦʪʠʧ ʉ/ʉ ʧʦʣʠʤʦʨʬʠʟʤʘ FokI ʷʚʣʷʝʪʩʷ 

ʬʘʢʪʦʨʦʤ ʙʝʟʨʝʮʠʜʠʚʥʦʛʦ ʪʝʯʝʥʠʷ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ [143].  

P.R. Kambale ʠ D. Haldar (2017), ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʢʦʤ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʚʳʷʚʠʣʠ, ʯʪʦ ʫ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʯʘʱʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʛʝʥʦʪʠʧʳ ɸ/ɸ ʠ ʊ/ʊ ʧʦʣʠʤʦʨʬʠʟʤʘ FokI [137]. 

ʋʯʝʥʳʝ N.X. Hoan, N. Khuyen, D.P. Giang, ʠʟʫʯʘʷ ʧʨʦʙʣʝʤʫ ʧʨʦʛʨʝʩʩʠʨʦʚʘ-

ʥʠʷ ʮʠʨʨʦʟʘ ʧʝʯʝʥʠ ʥʘ ʬʦʥʝ ʛʝʧʘʪʠʪʘ ɺ, ʠʩʩʣʝʜʦʚʘʚ ʧʦʣʠʤʦʨʬʠʟʤʳ ʨʝʮʝʧʪʦʨʘ ʚʠ-

ʪʘʤʠʥʘ D TAGI, FOKI, APAI ʠ BSMI, ʚʳʷʚʠʣʠ ʘʩʩʦʮʠʘʮʠʶ ʫʭʫʜʰʝʥʠ ̫ʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʝʯʝʥʠ ʩ ʧʦʣʠʤʦʨʬʠʟʤʦʤ APAI [129]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʛʝʩʪʘʮʠʦʥʥʦʛʦ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʫ ʙʝʨʝʤʝʥʥʳʭ ʥʝ ʙʳʣʦ ʚʳʷʚ-

ʣʝʥʦ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʨʘʟʚʠʪʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʦʣʠʤʦʨʬʠʟʤʦʤ FOKI, ʘ ʪʘʢʞʝ 

ʦʪʤʝʯʝʥ ʥʦʨʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʳʚʦʨʦʪʦʯʥʦʛʦ VD [173]. 

ʇʘʢʠʩʪʘʥʩʢʠʝ ʫʯʝʥʳʝ ʍ. ʌʘʪʤʘ, ʉ. ʅ ɸʙʜʫʣ (2019) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʣʠʷ-

ʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI ʛʝʥʘ VDR ʥʘ ʪʝʯʝʥʠʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ, ʦʜʥʘʢʦ 

ʘʩʩʦʮʠʘʮʠʶ ʥʝ ʚʳʷʚʠʣʠ [124]. ʊʦʛʜʘ ʢʘʢ D. Sarma, V.S. Chauhan, K.K. Saikia, P. 

Sarma, S. Nath (2018), ʥʘʧʨʦʪʠʚ, ʜʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ BsmI ʥʘ ʯʘʩʪʦʪʫ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 2 ʪʠʧʘ ʚ ʠʥʜʠʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ [164]. ʊʘʢʠʤ ʦʙ-
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ʨʘʟʦʤ, ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʵʪʥʠʯʝʩʢʠʤʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʜʦʣʞʝʥʠʷ 

ʠʟʫʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʨʘʩʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ.  

A. Norek ʠ ʢʦʣʣʝʢʪʠʚ ʩʦʘʚʪʦʨʦʚ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʨʝʮʝʧʪʦʨʘ 

VD ʠ ʨʝʮʝʧʪʦʨʘ ʢʘʣʴʮʠʪʦʥʠʥʘ ʫ ʙʦʣʴʥʳʭ ʄɺ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʦʛʦ ʘʩʧʝʢʪʘ ʚ ʬʦ-

ʢʫʩʝ ʥʘʨʫʰʝʥʠʡ ʬʦʨʬʦʨʥʦ-ʢʘʣʴʮʠʝʚʦʛʦ ʦʙʤʝʥʘ ʠ ʨʘʟʚʠʪʠʷ ʦʩʪʝʦʧʦʨʦʟʘ. ʋʛʣʫʙʣʝʥ-

ʥʳʡ ʧʦʠʩʢ ʥʝ ʚʳʷʚʠʣ ʜʦʩʪʦʚʝʨʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʣʴʮʠʷ, ʬʦʩʬʦʨʘ ʠ 

ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʢʘʢ ʚ ʜʝʪʩʢʦʡ (2010), ʪʘʢ ʠ ʚʦ ʚʟʨʦʩʣʦʡ 

(2006) ʢʦʛʦʨʪʝ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ [158; 159]. ɺ ʧʦʧʫʣʷʮʠʠ ʩ ʄɺ ʜʝʬʠʮʠʪ VD 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ. ʄʝʜʠʮʠʥʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʨʘʙʦʪ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʝ 

ʩʚʷʟʠ ʤʝʞʜʫ ʜʝʬʠʮʠʪʦʤ VD ʠ ʢʠʩʪʦʬʠʙʨʦʟʦʤ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [159]. 

ʀʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʨʘʙʦʪʳ ʦʙ ʘʩʩʦʮʠʘʮʠʠ VD ʩ ʨʘʟʚʠʪʠʝʤ ʪʷʞʝʩʪʠ ʠ ʪʝʯʝ-

ʥʠʷ ɹɸ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ. D.D. Zhao ʠ D.D. Yu (2017) ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʨʘʟʣʠʯʠʷ ʧʦ 

ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ VDR ʥʘ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 

ʧʨʠʟʤʝ ʵʪʥʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʋ ʘʟʠʘʪʩʢʦʡ ʨʘʩʳ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʟʥʘʯʠʤʘʷ ʘʩ-

ʩʦʮʠʘʮʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ APAI ʠ ʫʤʝʨʝʥʥʘʷ ʘʩʩʦʮʠʘʪʠʚʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʣʠʤʦʨ-

ʬʠʟʤʘ BSMI ʩ ʨʘʟʚʠʪʠʝʤ ɹɸ, ʪʦʛʜʘ ʢʘʢ ʫ ʤʘʣʝʥʴʢʠʭ ʞʠʪʝʣʝʡ ʂʘʚʢʘʟʘ ʥʘʠʙʦʣʴʰʝʝ 

ʚʣʠ̫ʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʦʢʘʟʳʚʘʣ ʧʦʣʠʤʦʨʬʠʟʤ FOKI ʛʝʥʘ 

VDR. ɸʩʩʦʮʠʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ TAGI ʩ ʨʘʟʚʠʪʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʠ ʚ ʦʜʥʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʛʦ ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʢ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʧʨʝʜʠʢʪʦʨʘʤ [186].  

K. Leiter, K. Franks, M.L. Borland (2020) ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚʣʠʷʥʠʝ ʦʜʥʦʥʫʢʣʝʦ-

ʪʠʜʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ VDR ʥʘ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ɹɸ ʫ ʘʚʩʪʨʘʣʠʡʩʢʠʭ ʜʝʪʝʡ. ɺ ʭʦʜʝ 

ʨʘʙʦʪʳ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʘʩʩʦʮʠʘʮʠʷ ʛʝʥʦʪʠʧʘ ɸ/ɸ ʧʦʣʠʤʦʨʬʠʟʤʘ FOKI ʩ ʪʷʞʝʣʳʤ 

ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʛʝʥʦʪʠʧ G/G ʷʚʣʷʣʩʷ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʢ ʚʳ-

ʩʦʢʦʤʫ ʫʨʦʚʥʶ ʢʦʥʪʨʦʣʷ ʥʘʜ ʟʘʙʦʣʝʚʘʥʠʝʤ. ʇʨʠ ʦʮʝʥʢʝ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI ʜʣʠ-

ʪʝʣʴʥʘʷ ʨʝʤʠʩʩʠʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʨʠ ʛʝʥʦʪʠʧʝ ʊ/ʊ, ʚ ʪʦ ʚʨʝʤʷ ʛʝʥʦʪʠʧ ʉ/ʉ ʷʚʣʷʣʩʷ 

ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʢ ʯʘʩʪʳʤ ʦʙʦʩʪʨʝʥʠʷʤ [143]. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʧʦʣʠʤʦʨ-
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ʬʠʟʤʳ ʛʝʥʘ VDR, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʘʣʣʝʨʛʠʠ, ʚʳʷʚ-

ʣʝʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʘʩʪʤʦʡ ʠ VDR, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʥʘ ʪʦʡ ʞʝ ʭʨʦʤʦʩʦʤʝ 12q [158]. ʆʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʛʝʥʘ ʨʝʮʝʧʪʦʨʘ VD 

ʥʘ ʧʨʦʮʝʩʩ ʚʦʩʧʘʣʝʥʠʷ, ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʢʣʝʪʦʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʪʝʯʝʥʠʝ ʘʩʪʤʳ ʥʘ ʤʦʣʝʢʫ-

ʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩ ʫʯʘʩʪʠʝʤ ʠʨʣʘʥʜʩʢʠʭ ʜʝʪʝʡ ʦʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠ-

ʯʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʛʝʥʦʪʠʧʘ C/T ʧʦʣʠʤʦʨʬʠʟʤʘ TAGI ʛʝʥʘ VDR ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʍɹ 

ʠ ʜʝʪʴʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʆʧʨʝʜʝʣʝʥʘ ʦʪʯʝʪʣʠʚʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʣʠʤʦʨʬʠʟ-

ʤʦʤ TAGI ʠ APAI ʠ ʨʠʩʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʍɹ [143].  

ʋʯʝʥʳʝ ʄ.ɸ. ɼʦʡʣʠʜ ʠ ʖ.ɼ. ʎʘʨʠʢ (2015) ʧʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ʩʳʚʦʨʦ-

ʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D ʠ ʧʦʣʠʤʦʨʬʠʟʤʦʚ VDR ʠ ʚʠʪʘʤʠʥ D-ʩʚʷʟʳʚʘʶʱʝʛʦ ʙʝʣʢʘ 

(VDBP) ʥʘ ʪʝʯʝʥʠʝ ʍʆɹʃ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʣʠ ʠʭ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠ ʧʨʦʛʨʝʩʩʠʨʦ-

ʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ [143]. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ, Kueppers ʠ ʩʦʘʚʪʦʨʦʚ, ʯʘʩʪʦʪʘ ʛʝ-

ʥʦʪʠʧʘ Gc-2 VDBP ʛʝʥʘ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ ʫ ʙʦʣʴʥʳʭ ʍʆɹʃ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʛʦʨʪʳ 

ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʪʝʢʪʠʚʥʦʤ ʵʬʬʝʢʪʝ ʜʘʥʥʦʛʦ ʛʝʥʦʪʠʧʘ 

ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʚʠʪʠʷ ʥʝʜʫʛʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ Horne, 

ʧʦʜʪʚʝʨʜʠʚ ʟʘʱʠʪʥʳʝ ʵʬʬʝʢʪʳ ʛʦʤʦʟʠʛʦʪʥʦʛʦ Gc-2 ʘʣʣʝʣʷ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʚʠʪʠʷ 

ʍʆɹʃ. ʅʘʧʨʦʪʠʚ, ʥʘʣʠʯʠʝ ʛʝʥʦʪʠʧʘ Gc-2 VDBP ʛʝʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʙʨʦʥʭʦʵʢʪʘʟʦʚ ʫ ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʘ1-ʘʥʪʠʪʨʠʧʩʠʥʘ ʠ 

ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʍʆɹʃ. ʋ ʙʦʣʴʥʳʭ ʍʆɹʃ ʠʤʝʝʪ ʤʝʩʪʦ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʛʝʥʦʪʠʧʘ 1F ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʛʦʤʦʟʠʛʦʪʥʦʛʦ 1F ʘʣʣʝʣʷ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ (ʆʈ 4,8) ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

Kauffmann ʠ ʩʦʘʚʪʦʨʳ ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ VDBP ʛʝʥʦ-

ʪʠʧʘʤʠ ʠ ʨʠʩʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʍʆɹʃ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʧʦʩʪʘʚʣʷʣʠ ʨʘʟʥʳʝ ʧʦʧʫʣʷʮʠʠ ʙʦʣʴʥʳʭ: ʢʫʨʠʣʴʱʠʢʠ ʩ ʩʦ-

ʭʨʘʥʝʥʥʦʡ ʬʫʥʢʮʠʝʡ ʣʝʛʢʠʭ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʥʝʢʫʨʷʱʠʝ ʧʘʮʠʝʥʪʳ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ.  
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ɻʝʥʝʪʠʯʝʩʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ VDBP ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʍʆɹʃ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʘʢʪʠʚʘʮʠʝʡ ʘʣʴʚʝʦʣʷʨʥʳʭ ʤʘʢʨʦʬʘʛʦʚ. ʊʘʢ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʦʨ-

ʬʠʟʤʳ VDBP, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ, ʦʢʘʟʳʚʘʶʪ ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ 

ʵʬʬʝʢʪʳ ʥʘ ʘʢʪʠʚʘʮʠʶ ʘʣʴʚʝʦʣʷʨʥʳʭ ʤʘʢʨʦʬʘʛʦʚ, ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠ-

ʪʠʶ ʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [180]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʟʦʬʦʨʤʳ Gc-2 VDBP ʦʙʣʘʜʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʚʝʣʠʯʠʚʘʪʴ ʭʝʤʦʪʘʢʩʠʩ ʥʝʡʪʨʦʬʠʣʦʚ, ʦʢʘʟʳʚʘʷ ʧʨʦʪʝʢʪʠʚʥʳʡ ʵʬ-

ʬʝʢʪ ʥʘ ʣʝʛʦʯʥʫʶ ʪʢʘʥʴ [186]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ ʨʘʟʣʠʯʥʳʭ 

ʧʘʪʦʣʦʛʠʡ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʥʝʩʦʤʥʝʥʥʦ, ʚʳʩʦʢʘ. ʃʠʪʝʨʘʪʫʨʘ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʫʯʝʥʳʭ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠ-

ʤʦʨʬʠʟʤʘ ʛʝʥʘ VDR ʥʘ ʪʝʯʝʥʠʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʦʙʱʝʛʦ ʧʦʥʷʪʠʷ ʚʠʣʷʥʠʷ 

ʧʦʣʠʤʦʨʬʠʟʤʦʚ ʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ʦʨʛʘʥʠʟʤʝ. ɺʣʠʷʥʠʝ VD-VDR ʢʦʤ-

ʧʣʝʢʩʘ ʥʘ ʭʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʦʣʝʛʦʯʥʳʡ ʧʨʦʮʝʩʩ ʚ ʜʝʪʩʢʦʡ ʢʦʛʦʨʪʝ ʦʩʚʝʱʝʥʦ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ, ʘ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʥʦʟʦʣʦʛʠʷʭ ʧʦʜʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʝʨʩʦʥʠʬʠʮʠʨʦ-

ʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʣʝʯʝʥʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʚ ʛʨʫʧʧʝ ʍɿʃ, 

ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʦ. 
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ɻʃɸɺɸ 2. ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 

2.1. ʄʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʢʘʬʝʜʨʝ ʬʘʢʫʣʴʪʝʪʩʢʦʡ ʧʝʜʠʘʪʨʠʠ ʌɻɹʆʋ ɺʆ çɸʩʪʨʘ-

ʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʟʜʨʘʚʘ ʈʌ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʳ ʥʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ ʧʫʣʴʤʦʥʦʣʦʛʠʠ ʆɼʂɹ ʠʤ. ʅ.ʅ. ʉʠʣʠʱʝʚʦʡ ʛ. 

ɸʩʪʨʘʭʘʥʠ ʚ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2019 ʛʛ. 

ɿʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʦʙʩʣʝʜʦʚʘʥʦ 98 ʜʝʪʝʡ ï ʧʘ-

ʮʠʝʥʪʦʚ ʦʪʜʝʣʝʥʠʷ ʧʫʣʴʤʦʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ 

ʛʨʫʧʧʳ. 

ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ ʜʝʪʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 2 ʣʝʪ ʜʦ 17 ʣʝʪ 11 ʤʝʩʷʮʝʚ 29 

ʜʥʝʡ (M + „= 7,67 + 0,54 ʣʝʪ) ʩ ʧʝʨʚʠʯʥʳʤʠ ʍɿʃ (n = 42). ɺ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 

ʧʘʮʠʝʥʪʳ ʩ ʜʠʘʛʥʦʟʘʤʠ çʭʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪè (n = 30, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ M + „ = 

8,0 + 0,67) ʠ çʦʙʣʠʪʝʨʠʨʫʶʱʠʡ ʙʨʦʥʭʠʪè (n = 12, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ M + „  6,83 + 

0,84). 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʝʪʴʤʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3ʭ ʤʝʩ̫ʮʝʚ ʜʦ 17 ʣʝʪ 11 

ʤʝʩ̫ʮʝʚ 29 ʜʥʝʡ (M + „ = 8,77 + 0,75 ʣʝʪ) ʩʦ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ, ʘ ʠʤʝʥʥʦ ï ʩ ʄɺ (n 

= 34, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ M + „  9,0 + 1,09), ʧʝʨʚʠʯʥʳʤʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʤʠ (n = 12, 

ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ M + „  10,67 +1,05) ʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ (n = 10, ʩʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ M + „  6,60 + 1,27). 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʜʠʘʛʥʦʟʳ ʧʘʮʠʝʥʪʘʤ ʚʝʨʠʬʠʮʠʨʦʚʘʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʩ ʫʯʝʪʦʤ ʢʣʠʥʠʯʝʩʢʠʭ ʠ ʘʥʘʤʥʝʩʪʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠ ʠʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ (ʧʨʦʪʦʢʦʣʘʤʠ 

ʣʝʯʝʥʠʷ) ʧʦ ʚʦʧʨʦʩʘʤ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʫ ʜʝʪʝʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʠʤʝʥʥʦ: çʂʠʩʪʦʟ-

ʥʳʡ ʬʠʙʨʦʟ (ʤʫʢʦʚʠʩʮʠʜʦʟ)è ʦʪ 2019 ʛ., çʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳè ʦʪ 2018 ʛ., 

çɺʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ ʫ ʜʝʪʝʡè ʦʪ 2017 ʛ., çʆʙʣʠʪʝʨʠʨʫʶʱʠʡ 

ʙʨʦʭʠʦʣʠʪè ʦʪ 2019ʛ., çʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪè ʦʪ 2018 ʛ.. 
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ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ 

VD ʧʨʝʜʩʪʘʚʣʝʥʘ 93 ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ, ʧʨʦʭʦʜʠʚʰʠʤʠ ʧʣʘʥʦʚʦʝ ʦʙʩʣʝ-

ʜʦʚʘʥʠʝ ʩʦʛʣʘʩʥʦ ʜʝʢʨʝʪʠʨʦʚʘʥʥʳʤ ʩʨʦʢʘʤ ʚ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠʷʭ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʧʦ ʚʦʟʨʘʩʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʧʦ ʚʦʟʨʘʩʪʫ 

ɿʘʙʦʣʝʚʘʥʠʷ ɺʦʟʨʘʩʪ 

ɼʦ 3 ʣʝʪ 

(n = 12) 

3ï7 

(n = 36) 

7ï12 

(n = 38) 

ʉʪʘʨʰʝ 12 ʣʝʪ  

(n = 22) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ  

(n = 42) 

n = 2 

(4,7 %) 

n = 20 

(47,6 %) 

n = 12 

(28,7 %) 

n = 8 

(19,0 %) 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ 

(n = 30) 

n = 2 

(6,6 %) 

n = 14 

(46,7 %) 

n = 6 

(20,0 %) 

n = 8 

(26,7 %) 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ  

ʙʨʦʥʭʠʦʣʠʪ (n = 12) 

ï n = 6 

(50,0 %) 

n = 6 

(50,0 %) 

ï 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ 

(n = 56) 

n = 10 

(17,8 %) 

n = 16 

(28,6 %) 

n = 16  

(28,6 %) 

n = 14 

(25,0 %) 

ʄʫʢʦʚʠʩʮʠʜʦʟ  

(n = 34) 

n = 8 

(23,5 %) 

n = 10 

(29,4 %) 

n = 6 

(17,6 %) 

n = 10 

(29,5 %) 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ 

(n = 10) 

n = 2 

(20 %) 

n = 4 

(40 %) 

n = 4 

(40 %) 

ï 

ʇʝʨʚʠʯʥʳʝ  

ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ (n = 12) 

ï n = 2 

(16,7 %) 

n = 6 

(50,0 %) 

n = 4  

(33,3 %) 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ ʚ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʘʭ ʦʪʨʘʞʝʥʦ ʚ ʪʘʙ-

ʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʧʦ ʧʦʣʦʚʦʤʫ ʧʨʠ-

ʟʥʘʢʫ 

ɿʘʙʦʣʝʚʘʥʠʷ ʄʘʣʴʯʠʢʠ (n = 52) ɼʝʚʦʯʢʠ (n = 46) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 42) n = 24 (57,1 %) n = 18 (42,9 %) 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 56) n = 28 (50,0 %) n = 28 (50,0 %) 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ (n = 30) n = 18 (60,0 %) n = 12 (40,0 %) 

ʄʫʢʦʚʠʩʮʠʜʦʟ (n = 34) n = 16 (47,1 %) n = 18 (52,9 %) 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ (n = 10) n = 4 (40,0 %) n = 6 (60,0 %) 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ (n = 12) n = 8 (66,7 %) n = 4 (33,3 %) 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ ʙʨʦʥʭʠʦʣʠʪ (n = 12) n = 6 (50,0 %) n = 6 (50,0 %) 
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ʈʦʜʠʪʝʣʠ ʠʣʠ ʟʘʢʦʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʩʝʭ ʙʦʣʴʥʳʭ ʠ ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʙʳʣʠ ʠʥʬʦʨʤʠʨʦʚʘʥʳ, ʦʪ ʥʠʭ ʧʦʣʫʯʝʥʦ ʜʦʙʨʦʚʦʣʴʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ. 

 

2.2. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʇʨʦʚʝʜʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʘʤʠ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʨʠ ʫʯʝʪʝ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ: 

¶ ʥʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʜʘʥʥʳʭ ʘʥʘʣʠʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ, ʟʘʢʣʶʯʝʥʠʷ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ;  

¶ ʦʩʫʱʝʩʪʚʣʝʥ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʦʙʩʣʝʜʦ-

ʚʘʥʠʷ (ʦʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ, ʦʙʱʠʡ ʘʥʘʣʠʟ ʤʦʯʠ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ, ʚ 

ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʠʝ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ, ʛʣʶʢʦʟʳ, ʢʨʝʘʪʠʥʠʥʘ, ʦʙʱʝʛʦ 

ʙʝʣʢʘ, ʤʦʯʝʚʠʥʳ, ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ, ʦʙʱʝʛʦ 

ʙʠʣʠʨʫʙʠʥʘ); ʦʧʨʝʜʝʣʝʥ ʭʘʨʘʢʪʝʨ ʤʠʢʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ (ʤʘʟʦʢ ʩ ʟʘʜʥʝʡ 

ʩʪʝʥʢʠ ʛʣʦʪʢʠ, ʤʦʢʨʦʪʘ, ʙʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʘʷ ʞʠʜʢʦʩʪʴ);  

¶ ʩʧʝʢʪʨ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʜʘʥʥʳʤʠ ʙʨʦʥʭʦ-

ʬʦʥʦʛʨʘʤʤʳ ʫ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʧʠʨʦʛʨʘʬʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʝ 6 ʣʝʪ, 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʤʤʳ ʠʣʠ ʨʝʥʪʛʝʥʦʛʨʘʬʠʠ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ ʧʦ 

ʧʦʢʘʟʘʥʠʷʤ ʧʨʦʚʦʜʠʣʦʩʴ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ, ʟʘ-

ʙʨʶʰʠʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʕʍʆ-ʢʘʨʜʠʦʛʨʘʬʠʷ.  

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʚʦʰʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

¶ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʥʢʝʪʳ-ʦʧʨʦʩʥʠʢʘ ʜʣʷ ʘʥʘ-

ʣʠʟʘ ʢʣʠʥʠʢʦ-ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʛʠʜʨʦʢʩʠʢʘʣʴʮʠʬʝʨʦʣʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʝʪʦʜʦʤ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʩʠʩʪʝʤ ʬʠʨʤʳ ɿɸʆ 

çʊʝʭʩʠʩʪʝʤʩè (ʈʦʩʩʠʷ); 
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¶ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʦʚ 

FOKI ʠ BSMI ʛʝʥʘ VDR. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʠʣʠ ʚʳʜʝʣʝʥʠʝ 

ʪʦʪʘʣʴʥʦʡ ɼʅʂ ʠʟ ʣʝʡʢʦʮʠʪʦʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ: ʕɼʊɸ, SDS 

(ʬʠʨʤʘ çHeliconè), ʬʝʥʦʣ (ʬʠʨʤʘ çAcrosOrganicsè, USA), ʧʨʦʪʝʠʥʘʟʳ ʂ (ʬʠʨʤʘ 

çHeliconè). ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʠʟʫʯʘʝʤʳʭ ʛʝʥʦʚ ʦʩʫʱʝʩʪʚ-

ʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ) ʠ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ 

ʜʣʠʥ ʨʝʩʪʨʠʢʮʠʦʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʩʪʘʣʠ ʦʙʨʘʟʮʳ ʮʝʣʴʥʦʡ ʧʝʨʠʬʝʨʠ-

ʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʝʝ ʧʣʘʟʤʳ. 

 

2.2.1. ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʢʦʤʧʣʝʢʩ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʦʧʨʝʜʝʣʝʥʠʝ 25-ʆʅ ʚʠʪʘʤʠʥ D 

(D2 ʠ D3) ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʀʌɸ.  

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʳʚʦʨʦʪʢʘ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʟʘʙʦʨ ʢʦ-

ʪʦʨʦʡ ʧʨʦʚʦʜʠʣʠ ʠʟ ʣʦʢʪʝʚʦʡ ʚʝʥʳ ʧʫʪʝʤ ʚʝʥʝʧʫʥʢʮʠʠ. ɼʘʣʝʝ ʢʨʦʚʴ ʦʪʩʪʘʠʚʘʣʠ ʚ 

ʪʝʯʝʥʠʝ 0,5ï1 ʯ ʧʨʠ 37Á ʉ ʚ ʪʝʨʤʦʩʪʘʪʝ ʜʣʷ ʙʳʩʪʨʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʙʨʠʥʦʚʦʛʦ 

ʩʛʫʩʪʢʘ, ʟʘʪʝʤ ʝʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 10 ʤʠʥ ʧʨʠ 3 000 ʦʙ/ʤʠʥ ʠʣʠ 20 ʤʠʥ ʧʨʠ 1 500 

ʦʙ/ʤʠʥ (ʩ ʮʝʣʴʶ ʦʪʜʝʣʝʥʠʷ ʩʳʚʦʨʦʪʢʠ ʦʪ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ) ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ. ʉʳʚʦʨʦʪʢʫ ʧʦʤʝʱʘʣʠ ʚ ʤʠʢʨʦʧʨʦʙʠʨʢʠ ʵʧʧʝʥʜʦʨʬ ʠ ʟʘʤʦʨʘʞʠʚʘʣʠ ʚ 

ʤʦʨʦʟʠʣʴʥʦʡ ʢʘʤʝʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ï20Áʉ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʭʨʘ-

ʥʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʝ ʙʦʣʝʝ 2 ʤʝʩʷʮʝʚ). ʇʦʚʪʦʨʥʦʛʦ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʠ ʟʘʤʦʨʘ-

ʞʠʚʘʥʠʷ ʥʝ ʜʦʧʫʱʝʥʦ. ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ 25-ʆʅ ʚʠʪʘʤʠʥ D. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ç25-ʆʅ ʚʠʪʘʤʠʥ D ʀʌɸè, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʡ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ 25-ʆʅ ʚʠʪʘʤʠʥ D (D2 ʠ D3) 

ʀʌɸ ʚ ʩʳʚʦʨʦʪʢʝ ʠʣʠ ʧʣʘʟʤʝ (ʯʝʣʦʚʝʢʘ), ʠʟʛʦʪʦʚʣʝʥʥʳʡ ɿɸʆ çʊʝʭʩʠʩʪʝʤʩè. ʉʦ-

ʩʪʘʚ ʨʝʘʛʝʥʪʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʠʙʦʨʦʚ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 3. 

25-ʆʅ ʚʠʪʘʤʠʥ D ʀʌɸ ï ʵʪʦ ʪʝʩʪ ʜʣʷ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʥʮʠʧʝ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʚʷʟʳʚʘʥʠʷ. 
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ʊʘʙʣʠʮʘ 3 ï ʉʦʩʪʘʚ ʥʘʙʦʨʘ 25-ʆʅ ʚʠʪʘʤʠʥ D ʀʌɸ 

1.  ʄʠʢʨʦʧʣʘʥʰʝʪ 12 ʭ 8 (ʜʝʣʠʤʳʝ) ʩʪʨʠʧʳ, 96 ʣʫʥʦʢ. ɺ ʣʫʥʢʘʭ ʤʠʢʨʦʧʣʘʥʰʝʪʘ 

ʩʦʨʙʠʨʦʚʘʥ VDBP (ɹʝʣʦʢ ʩʚʷʟʳʚʘʶʱʠʡ ɺʠʪʘʤʠʥ D) 

2.  ʉʪʘʥʜʘʨʪʳ (0ï5), 6 ʬʣʘʢʦʥʦʚ ʧʦ 1 ʤʣ, ʛʦʪʦʚʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʦʥʮʝʥ-

ʪʨʘʮʠʠ 0 ï 4 ï 10 ï 25 ï 60 ï 130 ʥʛ/ʤʣ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ: 

1 ʥʛ/ʤʣ = 2,5 ʥʤʦʣʴ/ʣ. ʉʪʘʥʜʘʨʪʳ ʦʪʢʘʣʠʙʨʦʚʘʥʳ ʧʨʦʪʠʚ NIST 

Standard Reference Material (SRM) 2972. ʉʦʜʝʨʞʘʪ ʙʝʟʨʪʫʪʥʳʡ 

ʢʦʥʩʝʨʚʘʥʪ  

3.  ʂʦʥʪʨʦʣʠ ɺʳʩʦʢʠʡ ʠ ʥʠʟʢʠʡ, 2 ʬʣʘʢʦʥʘ ʧʦ 1 ʤʣ ʢʘʞʜʳʡ, ʛʦʪʦʚʳ ʜʣʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. ɿʥʘʯʝʥʠʷ ʠ ʜʠʘʧʘʟʦʥʳ ʩʤʦʪʨʠʪʝ ʥʘ ʵʪʠʢʝʪʢʝ ʬʣʘ-

ʢʦʥʘ ʠʣʠ ʧʘʩʧʦʨʪʝ ʢʘʯʝʩʪʚʘ, ʩʦʜʝʨʞʘʪ ʙʝʟʨʪʫʪʥʳʡ ʢʦʥʩʝʨʚʘʥʪ 

4.  ɼʝʥʘʪʫʨʠʨʫʶʱʠʡ  

ʙʫʬʝʨ 

1 ʬʣʘʢʦʥ, 10 ʤʣ, ʛʦʪʦʚʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

5.  ʅʝʡʪʨʘʣʠʟʫʶʱʠʡ  

ʙʫʬʝʨ 

1 ʬʣʘʢʦʥ, 25 ʤʣ, ʛʦʪʦʚʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʉʦʜʝʨʞʠʪ ʙʝʟʨʪʫʪʥʳʡ ʢʦʥʩʝʨʚʘʥʪ 

6.  ʌʝʨʤʝʥʪʥʳʡ  

ʢʦʥʲʶʛʘʪ 

1 ʬʣʘʢʦʥ, 7 ʤʣ, ʛʦʪʦʚʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɹʠʦʪʠʥʠʣʠʨʦʚʘʥ-

ʥʳʡ 25-ʆʅ ɺʠʪʘʤʠʥ D. ʉʦʜʝʨʞʠʪ ʙʝʟʨʪʫʪʥʳʡ ʢʦʥʩʝʨʚʘʥʪ 

7.  ʌʝʨʤʝʥʪʥʳʡ  

ʢʦʤʧʣʝʢʩ 

1 ʬʣʘʢʦʥ, 7 ʤʣ, ʛʦʪʦʚʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʦʥʲʶʛʘʪ ʩʪʨʝʧʪʘ-

ʚʠʜʠʥ-ʧʝʨʦʢʩʠʜʘʟʘ ʭʨʝʥʘ. ʉʦʜʝʨʞʠʪ ʙʝʟʨʪʫʪʥʳʡ ʢʦʥʩʝʨʚʘʥʪ 

8.  ʈʘʩʪʚʦʨ  

ʩʫʙʩʪʨʘʪʘ 

1 ʬʣʘʢʦʥ, 25 ʤʣ, ʛʦʪʦʚʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʊʝʪʨʘʤʝʪʠʣʙʝʥʟʠʜʠʥ  

9.  ʉʪʦʧ-ʨʘʩʪʚʦʨ 1 ʬʣʘʢʦʥ, 14 ʤʣ, ʛʦʪʦʚʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʉʦʜʝʨʞʠʪ 0,5 ʄ H2SO4. ʀʟʙʝʛʘʪʴ ʢʦʥʪʘʢʪʘ ʩʦ ʩʪʦʧ-ʨʘʩʪʚʦʨʦʤ. 

ʄʦʞʝʪ ʚʳʟʚʘʪʴ ʦʞʦʛʠ ʠ ʨʘʟʜʨʘʞʝʥʠʝ ʢʦʞʠ. 

10.  ʇʨʦʤʳʚʦʯʥʳʡ ʨʘʩ-

ʪʚʦʨ 

1 ʬʣʘʢʦʥ, 30 ʤʣ (40ʭ). ʉʤ. çʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʝʘʛʝʥʪʦʚè. 

11.  ɸʜʛʝʟʠʚʥʘʷ ʧʣʝʥʢʘ 

ʜʣʷ ʤʠʢʨʦʧʣʘʥ-

ʰʝʪʘ 

1 ʰʪ 

12.  ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ  

ʠ ʧʨʠʙʦʨʳ 

¶ ʌʣʘʢʦʥʳ ʜʣʷ ʜʝʥʘʪʫʨʘʮʠʠ VDBP ʠ ʦʩʚʦʙʦʞʜʝʥʠʷ 25-ʆʅ 

ɺʠʪʘʤʠʥʘ D.  

¶ ʀʥʢʫʙʘʪʦʨ 37 Áʉ.  

¶ ʄʠʢʨʦʪʠʪʨʦʚʘʣʴʥʳʡ ʨʠʜʝʨ (450 Ñ 10 nm) (ʥʘʧʨ. ʄʠʢʨʦʪʠʪ-
ʨʦʚʘʣʴʥʳʡ ʨʠʜʝʨ DRG Instruments).  

¶ ʂʘʣʠʙʨʦʚʦʯʥʳʝ ʤʠʢʨʦʧʠʧʝʪʢʠ ʨʘʟʣʠʯʥʦʛʦ ʦʙʲʝʤʘ.  

¶ ɸʙʩʦʨʙʠʨʫʶʱʘʷ ʙʫʤʘʛʘ.  

¶ ɼʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʠʣʠ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ.  

¶ ʊʘʡʤʝʨ.  

¶ ɹʫʤʘʛʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʣ.ʢʨʠʚʦʡ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-
ʯʝʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʪʝʩʪʘ ʦʙʨʘʟʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙʠʨʢʘʭ ʩ ʜʝʥʘ-

ʪʫʨʠʨʫʶʱʠʤ ʙʫʬʝʨʦʤ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʘʥʘʣʠʪʘ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʮʠʨʢʫʣʠʨʫ-

ʶʱʝʛʦ 25-ʆʅ ʚʠʪʘʤʠʥʘ D ʩʚʷʟʘʥʘ ʚ ʢʨʦʚʠ ʩ VD, ʩʚʷʟʳʚʘʶʱʠʤ ʧʨʦʪʝʠʥ (VDBP), ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʩʣʝ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʜʦʙʘʚʣʷʣʠ ʙʠʦʪʠʥʠʣʠʨʦʚʘʥʳʡ 25-



41 

ʆʅ VD (ʬʝʨʤʝʥʪʥʳʡ ʢʦʥʲʶʛʘʪ) ʠ ʤʝʯʝʥʳʡ ʧʝʨʦʢʩʠʜʘʟʦʡ ʩʪʨʝʧʪʘʚʠʜʠʥ (ʬʝʨʤʝʥʪ-

ʥʳʡ ʢʦʤʧʣʝʢʩ). ʇʦʩʣʝ ʘʢʢʫʨʘʪʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʨʘʩʪʚʦʨ ʧʝʨʝʥʦʩʠʣʠ ʚ ʣʫʥʢʠ ʤʠʢ-

ʨʦʧʣʘʥʰʝʪʘ. ʕʥʜʦʛʝʥʥʳʡ 25-ʆʅ ʚʠʪʘʤʠʥʘ D ʠʟ ʦʙʨʘʟʮʘ ʢʦʥʢʫʨʠʨʦʚʘʣ ʩ ʙʠʦʪʠʥʠʣʠ-

ʨʦʚʘʥʥʳʤ 25-OH-ʚʠʪʘʤʠʥʦʤ D ʟʘ ʩʚʷʟʳʚʘʥʠʝ ʩ VDBG, ʢʦʪʦʨʳʡ ʩʦʨʙʠʨʦʚʘʥ ʚ ʣʫʥ-

ʢʘʭ ʤʠʢʨʦʧʣʘʥʰʝʪʘ. ʉʚʷʟʘʥʥʳʡ 25-ʆʅ VD ʦʙʥʘʨʫʞʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʬʝʨʤʝʥʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʜʣʷ ʯʝʛʦ ʧʨʦʚʦʜʠʣʠ ʠʥʢʫʙʘʮʠ ʁʩ ʧʦʩʣʝʜʫʶʱʝʡ ʩʪʘʜʠʝʡ ʧʨʦʤʳʚʢʠ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʥʝʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʎʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʥʘʯʠʥʘʣʠ ʜʦʙʘʚʣʝʥʠʝʤ ʩʫʙ-

ʩʪʨʘʪʘ ʬʝʨʤʝʥʪʘ ʠ ʦʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʢʨʘʩʢʠ ʙʳʣʘ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ 25-ʆʅ ʚʠʪʘʤʠʥʘ D ʚ ʦʙʨʘʟʮʝ.  

ɼʠʘʧʘʟʦʥ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 2,89ï130 ʥʛ/ʤʣ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦʜʩʯʠʪʘʥʘ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ + 2 ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʷ 

ʜʚʘʜʮʘʪʠ ʧʦʚʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʥʫʣʝʚʦʛʦ ʩʪʘʥʜʘʨʪʘ = < 2,89 ʥʛ/ʤʣ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʠ ʩʪʘʪʫʩʘ VD (ʪʘʙʣ. 4). 

 

ʊʘʙʣʠʮʘ 4 ï ʉʪʘʪʫʩ ʚʠʪʘʤʠʥʘ D 

ʉʪʘʪʫʩ ʚʠʪʘʤʠʥʘ D 

 

25-ʆʅ ʚʠʪʘʤʠʥ D (ʥʛ/ʤʣ) 25-ʆʅ ʚʠʪʘʤʠʥ D (ʥʤʦʣʴ/ʣ) 

ʆʪʩʫʪʩʪʚʠʝ/ʜʝʬʠʮʠʪ < 10 < 25 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 20ï30 25ï72,5 

ʅʦʨʤʘ 30ï100 75ï250 

 

2.2.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʣʝʡʢʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ 

ɺʳʜʝʣʝʥʠʝ ʛʝʥʦʤʥʦʡ ɼʅʂ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟ ʣʝʡʢʦʮʠʪʦʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʨʝʘʢʪʠʚʦʚ: ʵʪʠʣʝʥʜʠʘʤʠʜʪʝʪʨʘʘʮʝʪʘʪ Nʘ (ʕɼʊɸ), SDS, 

ʬʝʥʦʣ, ʧʨʦʪʝʠʥʘʟʳ ʂ, ʭʣʦʨʦʬʦʨʤ, 96 % ʵʪʘʥʦʣʘ.  

ʂ 10 ʤʣ ʢʨʦʚʠ ʜʦʙʘʚʣʷʣʠ 3 ʤʣ ʕɼʊɸ, ʟʘʪʝʤ ʩʤʝʰʠʚʘʣʠ ʢʨʦʚʴ ʩ 1 ʤʢʣ ʩʘʭʘ-

ʨʦʟʥʦʛʦ ʙʫʬʝʨʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʝʨʝʤʝʰʠʚʘʣʠ 2ï3 ʤʠʥ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 8 000 

ʦʙ/ʤʠʥ 10 ʤʠʥ. ʗʜʝʨʥʳʡ ʦʩʘʜʦʢ ʨʝʩʫʩʧʝʥʟʠʨʦʚʘʣʠ ʚ 400 ʤʢʣ ʙʫʬʝʨʘ ʜʣʷ ʧʨʦʪʝʠ-

ʥʘʟʳ ʂ. ʇʦʩʣʝ ʯʝʛʦ ʜʦʙʘʚʣʷʣʠ 20 ʤʢʣ 10 % SDS ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 % ʠ 
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ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 10 ʤʢʣ ʧʨʦʪʝʠʥʘʟʳ ʂ, ʚ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 250 

ʤʢʛ/ʤʣ ʚ ʪʝʯʝʥʠʝ 16 ʯʘʩʦʚ ʧʨʠ 37 Áʉ. ʇʦʟʞʝ ʜʦʙʘʚʣʷʣʠ 500 ʤʢʣ ʟʘʙʫʬʝʨʝʥʥʦʛʦ ʬʝ-

ʥʦʣʘ ʨʅ 8, ʦʩʪʦʨʦʞʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ 15 ʤʠʥ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 5 ʤʠʥ ʧʨʠ 13 400 

ʦʙ/ʤʠʥ. ɼʘʣʝʝ ʧʝʨʝʥʦʩʠʣʠ ʚʝʨʭʥʶʶ ʬʘʟʫ ʚ ʜʨʫʛʫʶ ʧʨʦʙʠʨʢʫ, ʜʦʙʘʚʣʷʣʠ 500 ʤʢʣ 

ʩʤʝʩʠ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤ (1 : 1). ʇʝʨʝʤʝʰʠʚʘʣʠ 15 ʤʠʥ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 5 ʤʠʥ 

ʧʨʠ 13 400 ʦʙ/ʤʠʥ. ʕʢʩʪʨʘʛʠʨʦʚʘʣʠ ʬʝʥʦʣ ʠʟ ʚʝʨʭʥʝʡ ʦʙʚʦʜʥʝʥʥʦʡ ʬʘʟʳ 500 ʤʢʣ 

ʭʣʦʨʦʬʦʨʤʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ 5 ʤʠʥ ʧʨʠ 13 

400 ʦʙ/ʤʠʥ.  

ɼʘʣʝʝ ʢ ʨʘʩʪʚʦʨʫ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ɼʅʂ) (ʚʝʨʭʥʷʷ ʬʘʟʘ) ʜʦ-

ʙʘʚʣʷʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 16 ʤʢʣ NaCl ʠ 1 000 ʤʢʣ ʦʭʣʘʞʜʝʥʥʦʛʦ 96 % ʵʪʘʥʦʣʘ. ʇʝ-

ʨʝʤʝʰʠʚʘʣʠ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ 15 ʤʠʥ ʧʨʠ 13 400 ʦʙ/ʤʠʥ, ʧʨʦʤʳʚʘʣʠ ʧʨʝʮʠʧʠ-

ʪʘʪ 1 ʤʣ 70 % ʵʪʘʥʦʣʘ. ʎʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʦʚʪʦʨʥʦ, ʦʩʘʜʦʢ ʚʳʩʫʰʠʚʘʣʠ ʠ ʨʘʩʪʚʦ-

ʨʷʣʠ ɼʅʂ ʚ ʙʫʬʝʨʝ TE. ʂʦʥʮʝʥʪʨʘʮʠʶ ɼʅʂ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʧʨʠ 260 ʠ 280 ʥʤ ʧʨʦʪʠʚ ʊɽ. ʆʪʥʦʰʝʥʠʝ ɸ260/A280 ʜʦʣʞʥʦ ʙʳʪʴ > 1,8. 

ɼʅʂ ʭʨʘʥʠʣʠ ʚ ʙʫʬʝʨʝ ʊɽ ʧʨʠ ï20Áʉ. 

ɺ ʩʦʩʪʘʚ ʙʫʬʝʨʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚʦʰʣʠ: 

 

ɹʫʬʝʨ ʜʣʷ ʧʨʦʪʝʠʥʘʟʳ ʂ - 10 ʤʄ ʪʨʠʩ-ʅʉI pH 10,5; 0,15 M NʘCI; 1 ʤʄ 

ʕɼʊɸ pH8 

 

ʊɽ ʙʫʬʝʨ - 10 ʤʄ ʪʨʠʩ - HCl, pH 7,4; 1 ʤʄ ʕɼʊɸ pH 8 

 

ʉʘʭʘʨʦʟʥʳʡ ʙʫʬʝʨ - 0,32 ʄ ʩʘʭʘʨʦʟʘ; 10 ʤʄ ʪʨʠʩ-HCl pH 7,5;  

1 % ʪʨʠʪʦʥ ʍ-100, 5 ʤʄ MgCl2 
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ʇʎʈ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʚ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʚ 250 ʥʛ (1 ʤʢʣ) ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ 

ʛʝʥʦʤʥʦʡ ɼʅʂ ʜʦʙʘʚʣʷʣʠ ʢ 14 ʤʢʣ ʩʤʝʩʠ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʣʠ ʩʣʝʜʫʶʱʠʝ 

ʢʦʤʧʦʥʝʥʪʳ: 1,5 ʤʢʣ ʜʝʟʦʢʩʠʥʫʢʣʝʦʪʠʜʪʨʠʬʦʩʬʘʪʘ (ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ 0,8 ʤʄʦʣʴ 

ʢʘʞʜʦʛʦ); 1,5 ʤʢʣ ʙʫʬʝʨʘ ʅʈɹ (Tris-Hʉl, pH 8,8 1M) ï 670 ʤʢʣ, (NH4)2SO4 ï 100 ʤʢʣ, 

2B-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣ ï 7,8 ʤʢʣ, MgCl2 ʥʘʩʳʱʝʥʥʳʡ ï 14,4 ʤʢʣ, dH2O ï 206,6 ʤʢʣ); 

8,7 ʤʢʣ ʘʤʧʫʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ; ʪʝʨʤʦʩʪʘʙʠʣʴʥʘʷ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʘ 0,3 ʤʢʣ (0,2 

ʝʜ./ʤʢʣ (çʉʠʙʵʥʟʠʤè, ʅʦʚʦʩʠʙʠʨʩʢ) ʠ ʧʦ 0,001 ʦʧʪʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ ʢʘʞʜʦʛʦ ʦʣʠ-

ʛʦʧʨʘʡʤʝʨʘ (ʧʦ 1 ʤʢʣ ʢʘʞʜʦʛʦ) [21]. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʫʯʝʥʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘ-

ʨʠʘʥʪʦʚ ʛʝʥʦʚ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʣʠʛʦʧʨʘʡʤʝʨʦʚ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 5. 

 

ʊʘʙʣʠʮʘ 5 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʫʯʝʥʥʳʭ ʧʦʣʠʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʦʚ ʠ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ ʦʣʠʛʦʧʨʘʡʤʝʨʦʚ 
ɻʝʥ VDR ʇʦʣʠʤʦʨʬʠʟʤ ʉʪʨʫʢʪʫʨʘ ʧʨʘʡʤʝʨʦʚ 5'<> 3' 

FOKI 

 

F/F, F/f, f/f F: 5ô-AGCTGGCCCTGGCACTGACTCTGCTCT-3ô 

R: 5ô-ATGGAAACACCTTGCTTCTTCTCCCTC-3ô 

BSMI  

 

G/G, G/ɸ ʠ ɸ/ɸ  F: 5ô-AACTTGCATGAGGAGGAGCATGTC-3ô 

R: 5ô-GGAGAGGAGCCTCTGTCCCATTTG-3ô 

 

ɼʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʪʝʨʤʦʮʠʢʣʝʨ ʊʝʨʮʠʢ 

ʬʠʨʤʳ çɼʅʂ-ʪʝʭʥʦʣʦʛʠʷè (ʄʦʩʢʚʘ). ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 6. 

 

ʊʘʙʣʠʮʘ 6 ï ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ 

ɻʝʥ VDR ɼʝʥʘʪʫʨʘʮʠʷ ɼʝʥʘʪʫʨʘʮʠʷ ʆʪʞʠʛ ʉʠʥʪʝʟ ʉʠʥʪʝʟ 

BSMI  

 

96Áï5 ʤʠʥ 

 

12 ʮʠʢʣʦʚ 72Áï3 ʤʠʥ 

96Áï15 ʩ 65Áï20 ʩ 

24 ʮʠʢʣʘ 

96Áï10 ʩ 60Áï20 ʩ 72Á-30 ʩ 

FOKI 

 

96Áï5 ʤʠʥ 30 ʮʠʢʣʦʚ 72Áï3 ʤʠʥ 

95Áï20 ʩ 54Áï20 ʩ 72Á-20 ʩ 

 

ʌʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜʨʦʣʠʟ  

ʵʥʜʦʥʫʢʣʝʘʟʘʤʠ ʨʝʩʪʨʠʢʮʠʠ ʬʨʘʛʤʝʥʪʦʚ ʛʝʥʦʚ 

ʇʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʦʜʚʝʨʛʘʣʠ ʛʠʜʨʦʣʠʟʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʵʥʜʦ-

ʥʫʢʣʝʘʟʘʤʠ ʨʝʩʪʨʠʢʮʠʠ (ʪʘʙʣ. 7). 
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ʊʘʙʣʠʮʘ 7 ï ʕʥʜʦʥʫʢʣʝʘʟʳ ʨʝʩʪʨʠʢʮʠʠ 

ɻʝʥ VDR ʈʘʟʤʝʨ ʇʎʈ ʧʨʦʜʫʢʪʘ ʕʥʜʦʥʫʢʣʝʘʟʘ 

BSMI 169 ʧ.ʥ. 

 

ʕʥʜʦʥʫʢʣʝʘʟʘ ʨʝʩʪʨʠʢʮʠʠ Bsm1 

FOKI 195 ʧ.ʥ. ʕʥʜʦʥʫʢʣʝʘʟʘ ʨʝʩʪʨʠʢʮʠʠ FOK1 

 

ʌʝʨʤʝʥʪʘʪʠʚʥʳʡ ʛʠʜʨʦʣʠʟ ɼʅʂ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʬʠʨʤʳ-

ʠʟʛʦʪʦʚʠʪʝʣʷ (ʆʆʆ çʉʠʙʕʥʟʠʤè, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ). ʀʥʢʫʙʘʮʠʶ ʨʝʩʪʨʠʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ ʩ ʧʨʦʜʫʢʪʘʤʠ ʘʤʧʣʠʬʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙʠʨʢʘʭ ʚ ʪʝʨʤʦ-

ʩʪʘʪʝ ʧʨʠ 37Áʉ (ʥʦʯʴ) [21]. 

 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʚ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʝ 

ɸʥʘʣʠʟ ʜʣʠʥ ʨʝʩʪʨʠʢʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʛʝʥʦʚ ʧʨʦʚʦʜʠʣʠ ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝ-

ʩʢʠʤ ʨʘʟʜʝʣʝʥʠʝʤ ʚ 6 % ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʤ ʛʝʣʝ, ʧʨʠʛʦʪʦʚʣʝʥʥʦʤ ʥʘ ʜʝʩʷʪʠʢʨʘʪ-

ʥʦʤ ʪʨʠʩ-ʙʦʨʘʪʥʦʤ ʙʫʬʝʨʝ ʚ ʘʧʧʘʨʘʪʝ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ ʜʣʠʥʦʡ 

ʩʪʝʢʣʘ 20ï22 ʩʤ. 

ʕʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 100 ɺ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʙʨʘʟʝʮ ʥʝ 

ʚʭʦʜʠʣ ʚ ʛʝʣʴ ʠ ʥʝ ʧʨʦʭʦʜʠʣ ʦʢʦʣʦ 1 ʩʤ ʦʪ ʥʘʯʘʣʘ ʣʫʥʦʢ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘʧʨʷʞʝʥʠʝ 

ʫʚʝʣʠʯʠʚʘʣʠ ʜʦ 300 ɺ. ʆʩʪʘʥʦʚʢʫ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʧʨʦʚʦʜʠʣʠ ʟʘ 3 ʩʤ ʜʦ ʚʳʭʦʜʘ 

ʙʨʦʤʬʝʥʦʣʘ ʠʟ ʛʝʣʷ (ʤʘʢʩʠʤʘʣʴʥʘʷ çʨʘʟʛʦʥʢʘè ʇʎʈ ʧʨʦʜʫʢʪʦʚ) [21]. 

 

2.2.3. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ ʥʝʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʠʣʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʚʝʜʝʥʠʡ ʦ ʯʘʩʪʦʪʝ ʠʩʭʦʜʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʬʘʢʪʦʨʘ 

ʨʠʩʢʘ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʢʠ ï ʢʨʠʪʝ-

ʨʠʡ ɢ2 ʇʠʨʩʦʥʘ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʦʮʝʥʠʚʘʣʠ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʬʘʢʪʠʯʝ-

ʩʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʭʦʜʦʚ, ʚʳʷʚʣʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʙʳʣʦ ʦʞʠʜʘʪʴ ʚ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧʘʭ ʧʨʠ ʩʧʨʘ-

ʚʝʜʣʠʚʦʩʪʠ ʥʫʣʝʚʦʡ ʛʠʧʦʪʝʟʳ.  



45 

ʅʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠ ʘʥʘʣʠʟʝ ʯʝʪʳʨʝʭʧʦʣʴʥʳʭ ʪʘʙʣʠʮ ʭʦʪʷ ʙʳ ʚ ʦʜʥʦʡ 

ʷʯʝʡʢʝ ʯʠʩʣʦ ʦʞʠʜʘʝʤʦʛʦ ʷʚʣʝʥʠʷ ʙʳʣʦ ʤʝʥʴʰʝ 10, ʪʦ ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʨʠʪʝʨʠʡ ɢ2, 

ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʧʝʨʚʦʛʦ ʪʠʧʘ, ʪʦ ʝʩʪʴ ʦʙʥʘʨʫʞʝ-

ʥʠʷ ʨʘʟʣʠʯʠʡ ʪʘʤ, ʛʜʝ ʠʭ ʥʝʪ. ɼʣʷ ʵʪʦʛʦ ʠʟ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ 

ʬʘʢʪʠʯʝʩʢʠʤ ʠ ʦʞʠʜʘʝʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʙʣʶʜʝʥʠʡ ʚʳʯʠʪʘʣʦʩʴ 0,5, ʯʪʦ ʧʨʠʚʦ-

ʜʠʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʝʣʠʯʠʥʳ ʢʨʠʪʝʨʠʷ ɢ2.  

ɽʩʣʠ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ɢ2 ʦʢʘʟʳʚʘʣʦʩʴ ʙʦʣʴʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ, ʪʦ 

ʵʪʦ ʛʦʚʦʨʠʣʦ ʦ ʥʘʣʠʯʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤ 

ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʠ ʠʩʭʦʜʦʤ. ʇʨʠ ʵʪʦʤ ʢʨʠʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʨʠʥʠʤʘʣʩʷ 

ʨʘʚʥʳʤ 0,05 [43; 64]. 

ɼʣʷ ʦʮʝʥʢʠ ʘʩʩʦʮʠʘʮʠʠ ʛʝʥʦʪʠʧʦʚ ʠ ʘʣʣʝʣʝʡ ʠʟʫʯʘʝʤʳʭ ʛʝʥʦʚ ʩ ʧʘʪʦʣʦʛʠʯʝ-

ʩʢʠʤ ʬʝʥʦʪʠʧʦʤ ʚʳʯʠʩʣʷʣʠ ʧʦʢʘʟʘʪʝʣʴ ï ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ, ʪʦ ʝʩʪʴ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ (OR), ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʧʠʩʘʥʠʷ ʚ ʯʠʩʣʝʥʥʦʤ ʚʳʨʘʞʝ-

ʥʠʠ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʩʭʦʜʘ ʩʚʷʟʘʥʦ ʩ ʧʨʠ-

ʩʫʪʩʪʚʠʝʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʛʨʫʧʧʝ. OR ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʩʭʦʜʦʤ ʠ ʬʘʢʪʦʨʦʤ 

ʨʠʩʢʘ. 

OR ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʠʪʴ ʛʨʫʧʧʳ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦ ʯʘʩʪʦʪʝ ʚʳʷʚʣʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʨʠʩʢʘ. ɺʘʞʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ OR ̫ ʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʩʚʷʟʠ ʤʝʞʜʫ ʬʘʢʪʦʨʦʤ ʠ ʠʩʭʦʜʦʤ, 

ʥʦ ʠ ʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ OR ʨʘʩʩʯʠʪʳʚʘʶʪ ʛʨʘʥʠʮʳ 95 % ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥ-

ʪʝʨʚʘʣʘ (ɼʀ) (ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʙʙʨʝʚʠʘʪʫʨʘ 95 % ɼʀ ʠʣʠ 95 %).  

ɽʩʣʠ OR ʧʨʝʚʳʰʘʣʦ 1, ʪʦ ʵʪʦ ʦʟʥʘʯʘʣʦ, ʯʪʦ ʜʘʥʥʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʦʢʘʟʳʚʘʝʪ 

ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʠʩʭʦʜʘ. ɽʩʣʠ ʞʝ ʟʥʘʯʝʥʠʝ OR ʦʢʘʟʳʚʘ-

ʣʦʩʴ ʤʝʥʴʰʝ 1, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʦʢʘʟʳʚʘʣ, ʥʘʧʨʦʪʠʚ, ʧʨʦʪʝʢʪʠʚʥʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʥʘʩʪʫʧʣʝʥʠʝ ʠʩʭʦʜʘ. ʇʨʠ OR, ʨʘʚʥʦʤ 1, ʰʘʥʩʳ ʦʙʥʘʨʫʞʠʪʴ ʬʘʢʪʦʨ 

ʨʠʩʢʘ ʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧʘʭ ʦʜʠʥʘʢʦʚ.r ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʘʢʪʦʨ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʠ-

ʢʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʠʩʭʦʜʘ. 
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ʇʦʤʠʤʦ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʠʷ OR, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘ-

ʯʠʤʦʩʪʠ ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʦʮʝʥʠʚʘʣʩʷ ʝʛʦ 95 % ɼʀ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʦʙʘ ʟʥʘʯʝʥʠʷ ʛʨʘʥʠʮ ʦʢʘʟʳʚʘʣʠʩʴ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ 1, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ɼʀ ʥʝ 

ʚʭʦʜʠʣʘ 1, ʪʦ ʤʦʞʥʦ ʙʳʣʦ ʩʫʜʠʪʴ ʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ ʠʟʫʯʘ-

ʝʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʠʩʭʦʜ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p < 0,05. ɽʩʣʠ ɼʀ ʚʢʣʶʯʘʣ 1, ʪʦ 

ʝʩʪʴ ʟʥʘʯʝʥʠʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʙʳʣʦ ʤʝʥʴʰʝ 1, ʘ ʚʝʨʭʥʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʣʴʰʝ 

1, ʪʦ ʤʦʞʥʦ ʙʳʣʦ ʩʫʜʠʪʴ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʬʘʢ-

ʪʦʨʦʤ ʨʠʩʢʘ ʠ ʠʩʭʦʜʦʤ (ʨ ʧʨʠ ʵʪʦʤ ʦʢʘʟʳʚʘʣʩʷ > 0,05). 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʨʠʩʢʘ ʥʘ ʠʩʭʦʜ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʚʝʣʠ-

ʯʠʥʳ ɼʀ, ʪʦ ʝʩʪʴ ʯʝʤ ʤʝʥʴʰʝ 95 % ɼʀ, ʪʝʤ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫ-

ʞʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. 

 ʇʨʦʚʝʨʢʘ ʟʘʢʦʥʘ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʪʝʩʪʘ 

ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ (ʧʨʠ ʟʥʘʯʝʥʠʠ ʧʝʨʝʤʝʥʥʦʡ ʨ > 0,05 ʧʨʠʤʝʥʷʣʠʩʴ ʧʘʨʘʤʝʪ-

ʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ) ʩ ʢʦʨʨʝʢʮʠʝʡ ʟʥʘʯʠʤʦʩʪʠ ʧʦ ʃʠʣʣʠʬʦʨʫ; ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʛʠʧʦʪʝʟ 

ʦ ʛʦʤʦʛʝʥʥʦʩʪʠ ʛʝʥʝʨʘʣʴʥʳʭ ʜʠʩʧʝʨʩʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʃʝʚʝʥʝ (ʟʥʘ-

ʯʝʥʠʝ ʨ > 0,05 ʩʯʠʪʘʣʦʩʴ ʛʦʤʦʛʝʥʥʳʤ). 

ɺ ʩʣʫʯʘʝ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ Ñ ʩʪʘʥʜʘʨʪʥʦʡ ʦʰʠʙʢʠ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ 

ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ, ʢʦ-

ʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʮʝʥʢʠ ʨʘʚʝʥʩʪʚʘ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚ ʜʚʫʭ ʚʳʙʦʨʢʘʭ.  

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʩʨʘʚʥʠʚʘʣʠ ʩ ʢʨʠʪʠʯʝʩʢʠʤ ʟʥʘ-

ʯʝʥʠʝʤ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʪʘʙʣʠʮʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʨʘʚ-

ʥʠʚʘʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʩʯʠʪʘʣʠʩʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ t-ʢʨʠʪʝʨʠʷ ʦʢʘʟʳʚʘ-

ʣʦʩʴ ʨʘʚʥʳʤ ʠʣʠ ʙʦʣʴʰʝ ʪʘʙʣʠʯʥʦʛʦ [43; 64]. 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʜ-

ʥʦʬʘʢʪʦʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ANOVA, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦ-

ʚʝʨʢʠ ʩʨʝʜʥʠʭ ʛʝʥʝʨʘʣʴʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʝʡ, ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʨʘʚʥʳʭ ʚʳʙʦʨʦʢ. ɺ 

ʩʣʫʯʘʝ ʧʨʦʚʝʨʢʠ ʪʝʦʨʠʡ ʤʝʪʦʜʦʤ ANOVA ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ F-ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʢʦʪʦ-
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ʨʦʝ ʧʨʠʥʠʤʘʝʪ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʣʠ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ. ʇʨʦʮʝʜʫʨʘ ʜʠʩʧʝʨ-

ʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʣʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ (ʤʝʞ-

ʛʨʫʧʧʦʚʦʡ) ʜʠʩʧʝʨʩʠʠ ʢ ʩʣʫʯʘʡʥʦʡ (ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ) ʜʠʩʧʝʨʩʠʠ ʚ ʠʟʤʝʨʷʝʤʳʭ 

ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪ-

ʢʣʦʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʦʪ ʩʨʝʜʥʝʛʦ: SS (ʦʪ ʘʥʛʣ. Sum of Squares). ʆʙʱʘʷ 

ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ SSTotal ʨʘʩʢʣʘʜʳʚʘʣʘʩʴ ʥʘ ʤʝʞʛʨʫʧʧʦʚʫʶ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ SSBG ʠ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʫʶ ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ SSWG. 

ʇʦʵʪʦʤʫ ʟʥʘʯʝʥʠʝ F ʜʦʣʞʥʦ ʙʳʪʴ ʙʣʠʟʢʦ ʢ 1 ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ ʚʩʝ-ʪʘʢʠ ʥʝʪ. ʂʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ F ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ 

(ʦʙʳʯʥʦ 0,05 ʠʣʠ 0,01) ʠ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʤ, ʠ ʤʝʞʛʨʫʧʧʦʚʳʤ ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦ-

ʙʦʜʳ (ɜ).  

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴ-

ʶʪʝʨʝ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Excel, Statistika 10.0 (ʉʐɸ).  

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ɻʃɸɺɸ 3. ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ  

ʂʃʀʅʀʂʆ-ɸʅɸʄʅɽʉʊʀʏɽʉʂʀʍ ʆʉʆɹɽʅʅʆʉʊɽʁ  

ɼɽʊɽʁ ʉ ʍʈʆʅʀʏɽʉʂʀʄʀ ʅɽʉʇɽʎʀʌʀʏɽʉʂʀʄʀ  

ɿɸɹʆʃɽɺɸʅʀʗʄʀ ʃɽɻʂʀʍ 

 

ɺ ʢʦʛʦʨʪʝ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ ʢʘʢ ʩ ʧʝʨʚʠʯʥʳʤʠ ʍɿʃ, ʪʦ ʝʩʪʴ ʩʬʦʨʤʠʨʦ-

ʚʘʥʥʳʤʠ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʜʦʨʦʚʦʤ ʣʝʛʢʦʤ, ʪʘʢ ʠ ʩʦ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ, ʘʩʩʦʮʠʠ-

ʨʦʚʘʥʥʳʤʠ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʫʪʘʮʠʷʤʠ ʠʣʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ 

ʦʪʥʦʩʠʣʘʩʴ ʢ ʢʘʪʝʛʦʨʠʠ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 7,67 + 0,54 

ʠ 8,77 + 0,75 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 8. ɿʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʝʪʝʡ ʧʦ ʚʦʟʨʘʩʪʫ 

ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ɢ2= 6,110, p = 0,107, df = 3). 

 

ʊʘʙʣʠʮʘ 8 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʝʡ ʩ ʍɿʃ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ 

ɿʘʙʦʣʝʚʘʥʠʷ  ɺʦʟʨʘʩʪ (M + m)  

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 42) 7,67 + 0,54 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 56) 8,77 + 0,75 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ (n = 30) 8,0 + 0,67 

ʄʫʢʦʚʠʩʮʠʜʦʟ (n = 34) 9,0 + 1,09 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ (n = 10) 6,60 + 1,27 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ (n = 12) 10,67 + 1,05 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ ʙʨʦʥʭʠʦʣʠʪ (n = 12) 6,83 + 0,84 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ, ʍɿʃ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʫʪʘ-

ʮʠʷʤʠ, ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ 

ʚ ʧʦʧʫʣʷʮʠʠ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ɢ2 = 0,492, p = 0,484, df = 1). ɺ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʝʨʚʠʯʥʳʤʠ ʍɿʃ ʥʘʙʣʶʜʘʣʦʩʴ 24 (57,1 %) ʤʘʣʴʯʠʢʘ ʠ 18 (42,9 %) ʜʝʚʦʯʝʢ. ɺ 

ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩʦ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʦʙʩʣʝʜʦʚʘʥʦ ʨʘʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʴʯʠʢʦʚ 

ʠ ʜʝʚʦʯʝʢ ï n = 28 (50,0 %). ʇʨʠ ʘʥʘʣʠʟʝ ʢʘʞʜʦʡ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ʧʦ ʧʦʣʦ-

ʚʦʤʫ ʧʨʠʟʥʘʢʫ ʨʘʟʣʠʯʠʡ ʪʘʢʞʝ ʥʝ ʚʳʷʚʣʝʥʦ, ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 9. 
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ʊʘʙʣʠʮʘ 9 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʍɿʃ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ʄʘʣʴʯʠʢʠ (n = 52) ɼʝʚʦʯʢʠ (n = 46) ɢ2; p 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ  

(n = 30) 

n = 18 

(60,0 %) 

n = 12 

(40,0 %) 

ɢ2 = 0,836, 

p = 0,361, df = 1 

ʄʫʢʦʚʠʩʮʠʜʦʟ  

(n = 34) 

n = 16 

(47,1 %) 

n = 18  

(52,9 %) 

ɢ2 = 0,753, 

p = 0,386, df = 1 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ  

(n = 10) 

n = 4 

(40,0 %) 

n = 6 

(60,0 %) 

f  = 0,50843, 

p > 0,05 

ʇʝʨʚʠʯʥʳʝ  

ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ (n = 12) 

n = 8 

(66,7 %) 

n = 4 

(33,3 %) 

f  = 0,36825, 

p > 0,05 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ  

ʙʨʦʥʭʠʦʣʠʪ (n = 12) 

n = 6 

(50,0 %) 

n = 6 

(50,0 %) 

ɢ2= 0,007, 

p = 0,935, df = 1 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɿʃ. 

 

ʆʩʥʦʚʥʳʤʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʍɿʃ ʷʚʣʷʶʪʩʷ ʢʨʘʪʥʦʩʪʴ ʠ 

ʪʷʞʝʩʪʴ ʦʙʦʩʪʨʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ɼʅ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʥʘʨʫʰʝʥʠʝ ʛʘʟʦ-

ʦʙʤʝʥʘ ʚ ʣʝʛʢʠʭ. ʅʘʟʚʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʩʪʝʧʝʥʴ 

ɼʅ ʢʘʢ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʘʭ, ʪʘʢ ʠ ʠʟʦʣʠʨʦʚʘʥʥʦ ʧʦ ʢʘʞʜʦʡ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ 

ʬʦʨʤʝ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ 10, ʫ ʧʘʮʠʝʥʪʦʚ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʦʙʦʩʪʨʝʥʠʷ ʜʠʘ-

ʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʝʞʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢʘʩʘʝʪʩʷ ʧʘʮʠʝʥʪʦʚ ʩ ʄɺ ʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʤʠ. ɼʘʥ-

ʥʳʡ ʪʨʝʥʜ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʥʘʣʠʯʠʝʤ ʧʦʩʪʦʷʥʥʦʡ ʙʘʟʠʩʥʦʡ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʪʝʨʘʧʠʠ ʫ ʵʪʠʭ ʙʦʣʴʥʳʭ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʫʶ ʨʝʤʠʩʩʠʶ ʠ ʧʨʠʚʦʜʠʪ 

ʢ ʩʥʠʞʝʥʠʶ ʢʨʘʪʥʦʩʪʠ ʦʙʦʩʪʨʝʥʠʷ. ʋ ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ, ʚ ʦʩʥʦʚʥʦʤ ʟʘ 

ʩʯʝʪ ʢʦʛʦʨʪʳ ʩ ʍɹ ʠ ʆɹ, ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʦ ʯʘʱʝ, ʘ ʠʤʝʥʥʦ ï 3ï4 ʠ ʙʦʣʝʝ ʨʘʟ ʚ ʛʦʜ. ɺʳʩʦʢʘʷ ʢʨʘʪʥʦʩʪʴ ʦʙʦʩʪʨʝʥʠʡ ʩʚʷ-

ʟʘʥʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʩʪʦʷʥʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ, ʯʪʦ 

ʧʨʠʩʫʱʝ ʚʪʦʨʠʯʥʳʤ ʍɿʃ, ʩ ʜʨʫʛʦʡ ï ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʩʦʮʠʘʣʠʟʘʮʠʠ ʧʘʮʠʝʥʪʦʚ 

ʠ ʧʦʚʳʰʝʥʠʝʤ ʨʠʩʢʘ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚʠʨʫʩʥʳʤʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ, ʷʚ-

ʣʷʶʱʠʤʠʩʷ ʦʩʥʦʚʥʳʤʠ ʪʨʠʛʛʝʨʘʤʠ ʦʙʦʩʪʨʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʫ ʧʘʮʠʝʥʪʦʚ ʠ ʧʝʨʚʦʡ, ʠ ʚʪʦʨʦʡ 

ʛʨʫʧʧ ʧʨʝʦʙʣʘʜʘʣʠ ʦʙʦʩʪʨʝʥʠʷ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ (ʧʨʠ ʧʝʨʚʠʯʥʳʭ ʍɿʃ n = 32ï
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76,2 %, ʧʨʠ ʚʪʦʨʠʯʥʳʭ ʍɿʃ n = 40ï71,4 %); ʪʷʞʝʣʳʝ ʦʙʦʩʪʨʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 

23,8 ʠ 28,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ 10 ï ʏʘʩʪʦʪʘ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʦʙʦʩʪʨʝʥʠʡ ʫ ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ 

ɿʘʙʦʣʝʚʘʥʠ ̫ ʂʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʚ ʛʦʜ  ɢ2; p 

1ï2 

(n = 32) 

3ï4 

(n = 34) 

ɹʦʣʴʰʝ 4 

(n = 32) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 42) n = 4 

(9,5 %) 

n = 18  

(42,9 %) 

n = 20 

(47,6 %) 

ɢ2 = 18,495, 

p1 < 0,001, 

df = 2 
ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 56) n = 28 

(50,0 %) 

n = 16 

(28,6 %) 

n = 12 

(21,4 %) 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ 

(n = 30) 

n = 4  

(13,3 %) 

n = 14 

(46,7 %) 

n =12  

(40,0 %) 

ɢ2 = 7,443, 

p2 = 0,025,  

df = 2 

ʄʫʢʦʚʠʩʮʠʜʦʟ (n = 34) n = 20 

(58,8 %) 

n = 8 

(23,6 %) 

n = 6 

(17,6 %) 

ɢ2 = 16,381, 

p3 < 0,001,  

df = 2 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ  

(n = 10) 

n = 2 

(20,0 %) 

n = 6 

(60,0 %) 

n = 2 

(20,0 %) 

ɢ2 = 3,181, 

p4 = 0,208,  

df = 2 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠ-

ʮʠʪʳ (n = 12) 

n = 6 

(50,0 %) 

n = 2 

(16,7 %) 

n =4  

(33,3 %) 

ɢ2 = 2,543, 

p5 = 0,281,  

df = 2 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ  

ʙʨʦʥʭʠʦʣʠʪ (n = 12) 

n = 0  

(0 %) 

n = 4 

(33,3 %) 

n = 8 

(66,7 %) 

ï 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦ-

ʨʠʯʥʳʤʠ ʍɿʃ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɹ; ʨ3 ï ʧʦ ʠʩʩʣʝ-

ʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄɺ; ʨ4 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ 

ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺʇʈʃ; ʨ5 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʇʀɼ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʪʷʞʝʩʪʠ ʦʙʦʩʪʨʝʥʠʡ 

ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʘʤʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʇʨʠ ʨʘʟʜʝʣʝʥʠʠ ʧʦ ʥʦʟʦʣʦʛʠ-

ʯʝʩʢʠʤ ʬʦʨʤʘʤ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʍɹ, ʄɺ, ʧʦʨʦʢʘʭ ʨʘʟʚʠʪʠʷ ʠ ʆɹ ʪʘʢʞʝ ʪʷʞʝʩʪʴ 

ʦʙʦʩʪʨʝʥʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʮʝʥʝʥʘ ʢʘʢ ʩʨʝʜʥʝʪʷʞʝʣʘʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦ-

ʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʧʝʨʚʠʯʥʳʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʦ ʯʘʱʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʦʙʦʩʪʨʝʥʠʷ ʪʷʞʝʣʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʢʦʥ-
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ʪʨʦʣʠʨʫʝʤʳʤ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʦʩʥʦʚʥʳʤ ʛʝʥʝʪʠʯʝ-

ʩʢʠʤ ʜʝʬʝʢʪʦʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʩʥʠʞʝʥʠʶ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʚʠʨʫʩʥʳʤ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠʥʬʝʢʮʠʷʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʵʪʠʦʣʦʛʠ-

ʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʦʙʦʩʪʨʝʥʠʷ (ʪʘʙʣ. 11). ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʧʘʮʠʝʥʪʦʚ 

ʩʦ ʩʨʝʜʥʝʪʷʞʝʣʳʤʠ ʠ ʪʷʞʝʣʳʤʠ ʦʙʦʩʪʨʝʥʠʷʤʠ. ʆʪʩʫʪʩʪʚʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʣʝʛʢʠʤʠ 

ʦʙʦʩʪʨʝʥʠʷʤʠ ʦʙʲʷʩʥʷʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʢʦʛʦʨʪʦʡ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʙʦʣʴʥʳʝ ʩ ʣʝʛʢʠʤʠ ʦʙʦʩʪʨʝʥʠʷʤʠ ʧʦʣʫʯʘʣʠ ʣʝʯʝʥʠʝ ʘʤʙʫʣʘʪʦʨʥʦ.  

 

ʊʘʙʣʠʮʘ 11 ï ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʦʙʦʩʪʨʝʥʠʡ ʫ ʜʝʪʝʡ ʩ ʍɿʃ 

ɿʘʙʦʣʝʚʘʥʠ ̫ ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ  ɢ2; p 

ʉʨʝʜʥʷʷ (n = 72) ʊʷʞʝʣʘʷ (n = 26)  

ʇʝʨʚʠʯʥʳʝ ʍɿʃ 

(n = 42) 

n = 32 

(76,2 %) 

n = 10 

(23,8 %) 

ɢ2 = 0,279, 

p1 = 0,598, 

df = 1 ɺʪʦʨʠʯʥʳʝ ʍɿʃ 

(n = 56) 

n = 40 

(71,4 %) 

n = 16 

(28,6 %) 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ  

(n = 30) 

n = 24 

(80,0 %) 

n = 6 

(20,0 %) 

ɢ2 = 0,525, 

p2 = 0,469, df = 1 

ʄʫʢʦʚʠʩʮʠʜʦʟ  

(n = 34) 

n = 28 

(82,4 %) 

n = 6 

(17,6%) 

ɢ2 = 1,468, 

p3 = 0,226, df = 1 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ  

ʣʝʛʢʠʭ (n=10) 

n = 8 

(80,0 %) 

n = 2 

(20,0 %) 

f  = 1,0000, 

p4 > 0,05 

ʇʝʨʚʠʯʥʳʝ  

ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ  

(n = 12) 

n = 4  

(33,3 %) 

n = 8 

(66,7 %) 

ɢ2 = 9,077, 

p5 = 0,003, df = 1, 

f = 0,00223,  

p5 < 0,05 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ ʙʨʦʥ-

ʭʠʦʣʠʪ (n = 12) 

n = 8 

(66,7 %) 

n = 4 

(33,3 %) 

f  = 0,72758, 

p6 > 0,05 

 ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦ-

ʨʠʯʥʳʤʠ ʍɿʃ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɹ; ʨ3 ï ʧʦ ʠʩʩʣʝ-

ʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄɺ; ʨ4 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ 

ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺʇʈʃ; ʨ5 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʇʀɼ; ʨ6 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʙʣʠʪʝʨʠʨʠʫʶʱʠʤ ʙʨʦʥ-

ʭʠʦʣʠʪʦʤ. 

 

ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʷʞʝʩʪʠ ʦʙʦʩʪʨʝʥʠʡ ʷʚʣʷʝʪʩʷ ɼʅ. ʉʦʛʣʘʩʥʦ ʜʠ-

ʟʘʡʥʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʢʨʘʪʥʦʩʪʴ ʠ ʪʷʞʝʩʪʴ 

ʦʙʦʩʪʨʝʥʠʡ, ʥʦ ʠ ʩʪʝʧʝʥʴ ɼʅ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʛʨʫʧʧʘʤʠ ʧʦʣʫʯʝʥʳ ʨʘʟʣʠʯʠʷ ɢ2 = 17,884, p1 < 0,001, df = 2. ɸ ʠʤʝʥʥʦ ï ʧʨʠ ʧʝʨʚʠʯ-

ʥʳʭ ʍɿʃ ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʠ  ʟʥʘʯʠʤʦ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʦʩʪʨʘʷ ɼʅ IIïIII  ʩʪʝʧʝʥʠ, ʚ ʪʦ 
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ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʚʪʦʨʠʯʥʳʭ ʍɿʃ ʧʨʝʦʙʣʘʜʘʝʪ 0 ʩʪʝʧʝʥʴ.  

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʪʘ ʞʝ ʪʝʥʜʝʥ-

ʮʠʷ ï ʧʨʠ ʍɹ ʠ ʆɹ ʜʦʤʠʥʠʨʦʚʘʣʠ ʧʘʮʠʝʥʪʳ ʩ ɼʅ IIïIII  ʩʪʝʧʝʥʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ 

ʄɺ ʠ ʧʝʨʚʠʯʥʳʭ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʭ ï ʩ I ʩʪʝʧʝʥʴʶ (ʪʘʙʣ. 12).  

 

ʊʘʙʣʠʮʘ 12 ï ʉʪʝʧʝʥʴ ʦʩʪʨʦʡ ɼʅ ʫ ʜʝʪʝʡ ʩ ʍɿʃ 

ɿʘʙʦʣʝʚʘʥʠʷ ʉʪʝʧʝʥʴ ʆɼʅ ɢ2; p 

0 (n = 32) I (n = 28) IIïIII  (n = 38) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 42) n = 4 

(9,5 %) 

n = 16  

(38,1 %) 

n = 22 

(52,4 %) 

ɢ2 = 17,884, 

p1 < 0,001, 

df = 2 ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 56) n = 28 

(50,0 %) 

n = 12 

(21,4 %) 

n = 16 

(28,6 %) 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ 

(n = 30) 

n = 4 

(13,3 %) 

n = 12  

(40,0 %) 

n = 14 

(46, 7 %) 

ɢ2 = 7,613,  

p2 = 0,023,  

df = 2 

ʄʫʢʦʚʠʩʮʠʜʦʟ  

(n = 34) 

n = 22 

(64,7 %) 

n = 4 

(11,8 %) 

n = 8 

(23, 4 %) 

ɢ2 = 24,649, 

p3 < 0,001,  

df = 2 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ 

(n = 10) 

n = 0 

(0 %) 

n = 4  

(40,0 %) 

n = 6 

(60, 0 %) 

ï 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠ-

ʮʠʪʳ (n = 12) 

n = 6 

(50,0 %) 

n = 4  

(33,3 %) 

n = 2 

(16, 7 %) 

ɢ2 = 3,092, 

p4 = 0,214,  

df = 2 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ  

ʙʨʦʥʭʠʦʣʠʪ (n = 12) 

n = 0 

(0 %) 

n = 4 

(33,3 %) 

n = 8  

(66, 7 %) 

ï 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦ-

ʨʠʯʥʳʤʠ ʍɿʃ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɹ; ʨ3 ï ʧʦ ʠʩʩʣʝ-

ʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄɺ; ʨ4 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ 

ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʇʀɼ. 

 

ʉʦʛʣʘʩʥʦ ʜʠʟʘʡʥʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ  rʨʘʟʣʠʯʥʳʝ ʚʘʨʠ-

ʘʥʪʳ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ ʩ ʍɿʃ. ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʚʳʷʚ-

ʣʝʥʳ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ (ʪʘʙʣ. 13, 14).  

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ (ʪʘʙʣ. 13), ʫ ʧʘʮʠʝʥʪʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʘ 

ʠʤʝʥʥʦ ï ʫ ʜʝʪʝʡ ʩ ʤʝʥʜʝʣʠʨʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʯʘʱʝ ʚʩʪʨʝʯʘʣʠʩʴ ʨʝʘʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʧʝʯʝʥʠ (ɢ2= 

31,008, p2 < 0,01, df = 1, f = 0,0000, p2 < 0,05 ʠ ɢ2 = 5,814, p3 = 0,016, df = 1, f = 0,01322, 

p3 < 0,05). 
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ʊʘʙʣʠʮʘ 13 ï ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ ʩ ʍɿʃ 

ʉʦʧʫʪʩʪʚʫʶʱʘʷ  

ʧʘʪʦʣʦʛʠʷ 

ʇʝʨʚʠʯʥʳʝ 

ʍɿʃ  

(n = 42) 

ɺʪʦʨʠʯʥʳʝ 

ʍɿʃ 

(n = 56) 

ɢ2; p 

 

ʇʦʣʣʠʧʦʟ ʥʦʩʘ, ʛʘʡʤʦʨʠʪʳ  

(n = 64) 

n = 30 

(71,4 %) 

n = 34 

(60,7 %) 

ɢ2 = 1,216, 

p1 = 0,271, df = 1 

ɻʘʩʪʨʠʪʳ, ʷʟʚʝʥʥʘʷ ʙʦʣʝʟʥʴ  

ʞʝʣʫʜʢʘ (n = 8) 

n = 0 

(0 %) 

n = 8  

(100 %) 

ï 

ʇʘʥʢʨʝʘʪʠʪʳ (n = 42) n = 4 

(9,5 %) 

n = 38 

(67,9 %) 

ɢ2 = 31,008, p2 < 0,01,  

df = 1, f = 0,0000,  

p2 < 0,05 

ɿʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ  

(n = 22) 

n = 4 

(9,6 %) 

n = 18 

(90,4 %) 

ɢ2 = 5,814, p3 = 0,016,  

df = 1, f = 0,01322,  

p3 < 0,05 

ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʝ  

ʟʘʙʦʣʝʚʘʥʠʷ (n = 20) 

n = 14 

(66,7 %) 

n = 6 

(33,3 %) 

ɢ2 = 6,231,  

p4 = 0,013, df = 1 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (n = 2) n = 0 (0 %) n = 2 (100 %) ï 

ɿʘʙʦʣʝʚʘʥʠʷ ʱʠʪʦʚʠʜʥʦʡ  

ʞʝʣʝʟʳ (n = 6) 

n = 2 

(33,4 %) 

n = 4 

(66,6 %) 

f = 0,69768, 

p5> 0,05 

ɿʘʜʝʨʞʢʘ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ  

(n = 8) 

n = 0 

(0 %) 

n = 8 

(100 %) 

ï 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ 

ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʩ ʧʦʣʣʠʧʦʟʦʤ ʥʦʩʘ ʠ ʛʘʡʤʦʨʠʪʦʤ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ 

ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʩ ʛʘʩʪʨʠʪʦʤ ʠ ʗɹɾ; ʨ3 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʝ-

ʯʝʥʠ; ʨ4 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ 

ʍɿʃ ʩ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ; ʨ4 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʩ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

 

ɿʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʨʝʘʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʞʠ-

ʨʦʚʦʛʦ ʛʝʧʘʪʦʟʘ ʠ ʮʠʨʨʦʟʘ. ɺʠʜʠʤʦ, ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʧʨʠ ʚʪʦʨʠʯ-

ʥʳʭ ʍɿʃ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʛʣʘʚʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʜʝʬʝʢʪʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʄɺ.  

 

ʊʘʙʣʠʮʘ 14 ï ʅʘʣʠʯʠʝ ʢʦʤʦʨʙʠʜʥʳʭ ʩʦʩʪʦʷʥʠʡ ʫ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʬʦʨʤʘʤʠ ʍɿʃ 
ʉʦʧʫʪʩʪʚʫʶʱʘʷ 

ʧʘʪʦʣʦʛʠʷ 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʍʨʦʥʠʯʝ-

ʩʢʠʡ  

ʙʨʦʥʭʠʪ 

(n = 30) 

ʄʫʢʦʚʠʩʮʠ-

ʜʦʟ 

(n = 34) 

ʇʦʨʦʢʠ 

ʨʘʟʚʠʪʠʷ 

ʣʝʛʢʠʭ 

(n = 10) 

ʇʝʨʚʠʯʥʳʝ 

ʠʤʤʫʥʦʜʝ-

ʬʠʮʠʪʳ 

(n = 12) 

ʆʙʣʠʪʝʨʠʨʫ-

ʶʱʠʡ ʙʨʦʥ-

ʭʠʦʣʠʪ 

(n = 12) 

ʇʦʣʣʠʧʦʟ ʥʦʩʘ, 

ʛʘʡʤʦʨʠʪʳ (n = 

64) 

n = 18 

(28,4 %) 

n = 22 

(34,3 %) 

n = 6 

(9,3 %) 

n = 6 

(9,3 %) 

n = 12 

(18,7 %) 

ɢ2; p ɢ2 = 0,537, 

p1 = 0,464, 

df = 1 

ɢ2 = 0,008, 

p2 = 0,928, 

df = 1 

f  = 0,73458, 

p3 > 0,05 

 

ɢ2 = 0,749, 

p4 = 0,387,  

df = 1 

ï 
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ɻʘʩʪʨʠʪʳ, ʷʟʚʝʥ-

ʥʘʷ ʙʦʣʝʟʥʴ ʞʝ-

ʣʫʜʢʘ (n = 8) 

n = 0 

(0 %) 

n = 6 

(75,0 %) 

n = 0 

(0 %) 

n = 2 

(25,0 %) 

n = 0 

(0 %) 

ɢ2; p ï ɢ2 = 4,459, 

p2 = 0,035,  

df = 1 

ï f = 0,25309, 

p4 > 0,05 

ï 

ʇʘʥʢʨʝʘʪʠʪʳ  

(n = 42) 

n = 2 

(4,7 %) 

n = 30 

(71,4 %) 

n = 4 

(9,6 %) 

n =4 

(9,6 %) 

n = 2 

(4,7 %) 

ɢ2; p ɢ2 = 21,042, 

p1 < 0,001,  

df = 1, 

f = 0,000, 

p1 < 0,05 

ɢ2 = 40,984, 

p2 < 0,001,  

df = 1, 

f = 0,000, 

p2 < 0,05 

ɢ2 = 0,021, 

p3 = 0,886,  

df = 1, 

f = 1,000, 

p3 > 0,05 

ɢ2 = 0,160, 

p4 = 0,689,  

df = 1, 

f = 0,54746, 

p4 > 0,05 

ɢ2 = 2,708, 

p5 = 0,100,  

df = 1, 

f = 0,06444, 

p5 > 0,05 

ɿʘʙʦʣʝʚʘʥʠʷ  

ʧʝʯʝʥʠ (n = 22) 

n = 2 

(9,0 %) 

n = 14 

(64 %) 

n = 2 

(9,0 %) 

n = 2 

(9,0 %) 

n = 2 

(9,0 %) 

ɢ2; p ɢ2 = 4,948, 

p1 = 0,027,  

df = 1, 

f = 0,01665, 

p1 < 0,05 

ɢ2 = 8,906, 

p2 = 0,003, 

df = 1 

 

f =1,000, 

p3 > 0,05 

f = 1,000, 

p4 > 0,05 

f = 1,000, 

p5 > 0,05 

ʅʝʚʨʦʣʦʛʠʯʝ-

ʩʢʠʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ (n = 20) 

n = 12 

(60,0 %) 

n = 0 

(0 %) 

n = 4 

(20,0 %) 

n = 2 

(10,0 %) 

n = 2 

(10,0 %) 

ɢ2; p ɢ2 = 8,552, 

p1 = 0,004,  

df = 1 

ï f = 0,11662, 

p3 > 0,05 

f = 1,000, 

p4 > 0,05 

f = 1,000, 

p5 > 0,05 

ʉʘʭʘʨʥʳʡ  

ʜʠʘʙʝʪ (n = 2) 

n = 0 

(0 %) 

n = 2 

(100 %) 

n = 0 

(0 %) 

n =0 

(0 %) 

n =0 

(0 %) 

ɿʘʙʦʣʝʚʘʥʠʷ ʱʠ-

ʪʦʚʠʜʥʦʡ  

ʞʝʣʝʟʳ (n = 6) 

n = 0 

(0 %) 

n = 0 

(0 %) 

n = 0 

(0 %) 

n = 4 

(66,6 %) 

n = 2 

(33,4 %) 

ɢ2; p ï ï ï ɢ2 = 12,634, 

p4 < 0,001,  

df = 1, 

f = 0,00178, 

p4 < 0,05 

f = 0,15632, 

p5 > 0,05 

ɿʘʜʝʨʞʢʘ ʧʦʣʦ-

ʚʦʛʦ ʨʘʟʚʠʪʠʷ  

(n = 8) 

n = 0 

(0 %) 

n = 6 

(75,0 %) 

n = 0 

(0 %) 

n = 2 

(25,0 %) 

n = 0 

(0 %) 

ɢ2; p ï ɢ2 = 4,459, 

p2 = 0,035,  

df = 1, 

f = 0,01953, 

p2 < 0,05 

ï f = 0,25309, 

p4 > 0,05 

ï 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɹ; ʨ2 ï ʧʦ 

ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄɺ; ʨ3 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺʇʈʃ; ʨ4 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʇʀɼ; ʨ5 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʙʠʣʠʪʝʨʠʨʫʶʱʠʤ ʙʨʦʥ-

ʭʠʦʣʠʪʦʤ. 
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ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʧʨʠ ʧʝʨʚʠʯʥʳʭ ʍɿʃ ʚʳʷʚʣʝʥʦ ʩʪʘ-

ʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ ʧʦ ʯʘʩʪʦʪʝ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʎʅʉ (ɢ2 = 6,231, p4 = 0,013, df = 1). 

ʉʦʛʣʘʩʥʦ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʭʘʨʘʢʪʝʨ ʤʠʢʨʦʙʠʦʪʳ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʭ ʍɿʃ ʫ ʜʝʪʝʡ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʛʨʘʤʤ+ ʤʠʢʨʦʬʣʦʨʳ ʚʩʪʨʝʯʘʣʠʩʴ ʫ ʜʝʪʝʡ ʦʙʝʠʭ ʛʨʫʧʧ, 

ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨ-

ʚʠʯʥʳʤʠ ʍɿʃ (ʫ 90,5 % ʜʝʪʝʡ ʠʟ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ 64,3 % ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʚʳʷʚʣʝʥʳ ʦʪʣʠʯʠʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʤʠʢ-

ʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ï ɢ2 = 7,542, p2 = 0,007, df = 1, f = 

0,00387, p2 < 0,05 (ʪʘʙʣ. 15, 16).  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʚʳʩʝʚ ʛʨʘʤï ʤʠʢʨʦʬʣʦʨʳ ʥʘʙʣʶʜʘʣʩʷ ʪʦʣʴʢʦ 

ʫ ʧʘʮʠʝʥʪʦʚ ʠʟ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʘ ʠʤʝʥʥʦ ï ʩ ʪʠʧʠʯʥʦʡ ʵʢʟʦʢʨʠʥʦʧʘʪʠʝʡ: ʄɺ ï ɢ2 = 

4,459, p3 = 0,035, df = 1, f = 0,01953, p3 < 0,05. ʉʤʝʰʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʤʠʢʨʦʬʣʦʨʳ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ ʧʘʮʠʝʥʪʦʚ ʢʘʢ ʩ ʧʝʨʚʠʯʥʳʤʠ, ʪʘʢ ʠ ʩʦ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ, ʦʜʥʘʢʦ 

ʙʦʣʴʥʳʝ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘʭʦʜʷʪʩʷ ʚ ʣʠʜʝʨʩʪʚʝ ï 9,5 ʠ 21,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʊʘʙʣʠʮʘ 15 ï ʆʩʦʙʝʥʥʦʩʪʠ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʫ ʜʝʪʝʡ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ 
ɺr ʩʝʚ ʇʝʨʚʠʯʥʳʝ ʍɿʃ  

(n = 42) 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ  

(n = 56) 

ɢ2; p 

 

ʉʤʝʰʘʥʥʘʷ 

ʬʣʦʨʘ (n = 16) 

n = 4 

(15, 3 %) 

n = 12  

(84, 7 %) 

ɢ2 = 1,165, p1 = 0,193,  

df = 1, 

f = 0,16765, p1 > 0,05 

ɻʨʘʤ+  

(n = 74) 

n = 38 

(51, 4 %) 

n = 36 

(48, 6 %) 

ɢ2 = 7,542, p2 = 0,007,  

df = 1, 

f = 0,00387, p2 < 0,05 

ɻʨʘʤï (n = 8) n = 0 (0 %) n = 8 (100 %) ï 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ 

ʍɿʃ ʩ ʩʤʝʰʘʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ 

ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʩ ʛʨʘʤ+ ʤʠʢʨʦʬʣʦʨʦʡ. 

 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ ʦʪʣʠʯʘʣʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʝʡʟʘʞ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘ-

ʮʠʝʥʪʦʚ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʭʘʨʘʢʪʝʨ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʧʝʮʠʫ ʧʨʦʪʝʢʘʥʠʷ 

ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʦʙʫʩʣʦʚʣʠʚʘʣʦ ʪʘʢʪʠʢʫ ʣʝʯʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 16 ï ʆʩʦʙʝʥʥʦʩʪʠ ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʫ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʍɿʃ 
ɺʳʩʝʚ  ʍʨʦʥʠʯʝ-

ʩʢʠʡ ʙʨʦʥ-

ʭʠʪ 

(n = 30) 

ʄʫʢʦʚʠʩʮʠ-

ʜʦʟ 

(n = 34) 

ʇʦʨʦʢʠ ʨʘʟ-

ʚʠʪʠʷ ʣʝʛ-

ʢʠʭ 

(n = 10) 

ʇʝʨʚʠʯʥʳʝ 

ʠʤʤʫʥʦʜʝ-

ʬʠʮʠʪʳ 

(n = 12) 

ʆʙʣʠʪʝʨʠ-

ʨʫʶʱʠʡ 

ʙʨʦʥʭʠʦ-

ʣʠʪ 

(n = 12) 

ʉʤʝʰʘʥʥʘʷ 

ʬʣʦʨʘ (n = 16) 

n = 4 

(25,0 %) 

n = 12 

(75,0 %) 

n = 0  

(0 %) 

n = 0 

(0 %) 

n = 0  

(0 %) 

ɢ2; p 

  

ɢ2 = 0,056, 

p1 = 0,814,  

df = 1, 

f = 0,76950, 

p1> 0,05 

ɢ2 = 11,667, 

p1 <0,001,  

df = 1, 

f = 0,00041, 

p1 < 0,05 

ï ï ï 

ɻʨʘʤ + (n = 74) n = 26 

(35,1 %) 

n = 16  

(21,7 %) 

n = 10 

(13,5 %) 

n = 10 

(13,5 %) 

n = 12 

(16,2 %) 

ɢ2; p 

 

ɢ2 = 2,106, 

p2 = 0,147,  

df = 1, 

f = 0,12607, 

p2 > 0,05 

ɢ2 = 20,495, 

p2 < 0,001, 

df = 1 

 

ï ɢ2 = 0,099, 

p2 = 0,754,  

df = 1, 

f = 0,72462, 

p2 > 0,05 

ï 

ɻʨʘʤï (n = 8) n = 0 

(0 %) 

n = 6 

(75,0 %) 

n = 0 

(0 %) 

n = 2 

(25,0 %) 

n = 0 

(0 %) 

ɢ2; p 

 

ï ɢ2 = 4,459, 

p3 = 0,035,  

df = 1, 

f = 0,01953, 

p3 < 0,05 

ï ɢ2 = 0,343, 

p3 = 0,559,  

df = 1, 

f = 0,25309, 

p3 > 0,05 

ï 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ 

ʥʦʟʦʣʦʛʠʝʡ ʍɿʃ ʩʦ ʩʤʝʰʘʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʥʦʟʦʣʦʛʠʝʡ ʍɿʃ ʩ ʛʨʘʤ+ʤʠʢʨʦʬʣʦʨʦʡ; ʨ3 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʥʦʟʦʣʦʛʠʝʡ ʍɿʃ ʩ ʛʨʘʤ-ʤʠʢʨʦʬʣʦʨʦʡ. 

 

ʉʨʝʜʠ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʪʨʝʧʪʦʢʦʢʢʦʚʦʡ, ʩʪʘʬʠʣʦʢʦʢʢʦʚʦʡ, ʩʠʥʝʛʥʦʡʥʦʡ, ʩʝʧʘʮʠ-

ʦʥʥʦʡ ʠ ʛʨʠʙʢʦʚʦʡ ʠʥʬʝʢʮʠʡ (ʪʘʙʣ. 17, 18). 
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ʊʘʙʣʠʮʘ 17 ï ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʤʠʢʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ 

ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ 
 ɺr ʩʝʚ  ʇʝʨʚʠʯʥʳʝ ʍɿʃ  

(n = 42) 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ  

(n = 56) 

ɢ2; p 

Staphylococcus 

aureus (n = 52) 

n = 28  

(53, 8 %) 

n = 24  

(46, 2 %) 

ɢ2 = 5,463, 

p1 = 0,020, df = 1 

Streptococcus 

pneumoniae (n = 56) 

n = 20  

(35,8 %) 

n = 36  

(64,2 %) 

ɢ2 = 2,722, 

p2 = 0,099, df = 1 

Pseudomonas 

aeruginosa (n = 18) 

n = 4  

(22, 3 %) 

n = 14  

(77, 7 %) 

ɢ2 = 2,871, p3 = 0,091,  

df = 1, f = 0,06588, p3 > 0,05 

Burkholderia 

cepacia (n = 4) 

n = 0  

(0 %) 

n = 4  

(100 %) 

ï 

Candida Albicans 
(n = 22) 

n = 4  

(18,2 %) 

n = 18  

(81,8 %) 

ɢ2 = 5,814, p4 = 0,016, df = 1, 

f = 0,01322, p4 < 0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʠʯʥʳʤʠ ʠ 

ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʩ Staphylococcus aureus; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʩ Streptococcus pneumoniae; ʨ3 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦ-

ʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʩ Pseudomonas aeruginosa; 

ʨ4 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ 

ʩ Candida Albicans. 

 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʪʘʬʠʣʦʢʦʢ-

ʢʦʚʦʡ ʠʥʬʝʢʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʍɿʃ ʠ ʛʨʠʙʢʦʚʦʡ ʠʥʬʝʢʮʠʠ ʫ ʜʝʪʝʡ ʠʟ 

ʚʪʦʨʦʡ ʛʨʫʧʧʳ (ɢ2 = 5,463, p = 0,020, df = 1 ʠ ɢ2 = 5,814, p = 0,016, df = 1, f = 0,01322, p 

< 0,05 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʆʙʥʘʨʫʞʝʥʠʝ ʧʨʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ ʛʨʠ-

ʙʦʚ ʨʦʜʘ Candida ʫ ʙʦʣʴʥʳʭ ʩ ʄɺ ʠ ʧʝʨʚʠʯʥʳʤ ʠʤʤʫʥʦʜʝʬʠʮʠʪʦʤ ʦʙʲʷʩʥʷʝʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʦʪʨʦʧʥʦʡ ʠ ʩʠʤʧʪʦʤʪʘʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ, ʘ ʠʤʝʥʥʦ ï ʜʣʠʪʝʣʴʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʜʣʠʪʝʣʴʥʳʤʠ ʢʫʨʩʘʤʠ ʩʠʩʪʝʤʥʳʭ 

ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʤʠ (ʚ ʩʚʷʟʠ ʩ ʩʦ-

ʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ). 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʘʛʝʥʪʘ ʚ ʜʳʭʘ-

ʪʝʣʴʥʳʭ ʧʫʪʷʭ ʨʘʟʣʠʯʘʶʪ ʧʝʨʩʠʩʪʠʨʫʶʱʫʶ ʠʥʬʝʢʮʠʶ (ʪʦ ʝʩʪʴ ʦʙʥʘʨʫʞʝʥʠʝ ʚʦʟ-

ʙʫʜʠʪʝʣʷ ʜʦ 6 ʤʝʩʷʮʝʚ) ʠ ʭʨʦʥʠʯʝʩʢʠʡ ʚʳʩʝʚ (ʦʙʥʘʨʫʞʝʥʠʝ ʤʠʢʨʦʙʥʦʛʦ ʘʛʝʥʪʘ ʙʦ-

ʣʝʝ 3 ʨʘʟ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ). ɼʘʣʝʝ ʙr ʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ ʫ ʧʘʮʠʝʥʪʦʚ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ (ʪʘʙʣ. 

19).  
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ʊʘʙʣʠʮʘ 18 ï ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʤʠʢʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯ-

ʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʍɿʃ 
ɺʳʩʝʚ  ʍʨʦʥʠʯʝʩʢʠʡ 

ʙʨʦʥʭʠʪ 

(n = 30) 

ʄʫʢʦʚʠʩʮʠ-

ʜʦʟ 

(n = 34) 

ʇʦʨʦʢʠ ʨʘʟ-

ʚʠʪʠʷ ʣʝʛ-

ʢʠʭ 

(n = 10) 

ʇʝʨʚʠʯʥʳʝ 

ʠʤʤʫʥʦʜʝ-

ʬʠʮʠʪʳ 

(n = 12) 

ʆʙʣʠʪʝʨʠ-

ʨʫʶʱʠʡ 

ʙʨʦʥʭʠʦ-

ʣʠʪ 

(n = 12) 

Staphylococcus 

aureus (n = 52) 

n = 18  

(34,8 %) 

n = 20 

(38,4 %) 

n = 4 

(7,6 %) 

n = 0  

(0 %) 

n = 10  

(19,2 %) 

ɢ2; p ɢ2 = 0,836, 

p1 = 0,361, 

df = 1 

ɢ2 = 0,694, 

p1 = 0,405, 

df = 1 

ɢ2 = 0,291, 

p1 = 0,590,  

df = 1, 

f = 0,50843, 

p1 > 0,05 

ï f = 

0,03139, 

p1 < 0,05 

Streptococcus 

pneumoniae  

(n = 56) 

n = 18 

(32,4 %) 

n = 16 

(28,5 %) 

n = 10 

(17,8 %) 

n = 10 

(17,8 %) 

n = 2 

(3,5 %) 

ɢ2; p ɢ2 = 0,144, 

p2 = 0,705, 

df = 1 

ɢ2 = 2,162, 

p2 = 0,142, 

df = 1 

ï ɢ2 = 3,830, 

p2 = 0,051, 

df = 1 

ɢ2 = 7,361, 

p2 = 0,003, 

df = 1, 

f = 

0,00379, 

p2 < 0,05 

Pseudomonas 

aeruginosa  

(n = 18) 

n = 4 

(22,3 %) 

n =12  

(66,6 %) 

n = 0 

(0 %) 

n = 2 

(11,1 %) 

n = 0 

(0 %) 

ɢ2; p ɢ2 = 0,327, 

p3 = 0,568,  

df = 1, 

f = 0,57254, 

p3 > 0,05 

ɢ2 = 8,295, 

p3 = 0,004, 

df = 1 

 

ï ɢ2 = 0,055, 

p3 = 0,814, 

 df = 1, 

f = 1,0000, 

p3 > 0,05 

ï 

Burkholderia 

cepacia (n = 4) 

n = 0 

(0 %) 

n = 4  

(100 %) 

n = 0 

(0 %) 

n = 0 

(0 %) 

n = 0  

(0 %) 

Candida Albi-

cans (n = 22) 

n = 4 

(18,2 %) 

n = 14 

(63,6 %) 

n = 0 

(0 %) 

n = 4 

(18,2 %) 

n = 0 

(0 %) 

ɢ2; p 

 

ɢ2 = 1,378, 

p4 = 0,241,  

df = 1, 

f = 0,19372, 

p4 > 0,05 

ɢ2 = 8,906, 

p4 = 0,003, 

df = 1 

 

ï ɢ2 = .0354 

p4=0,552,  

df = 1, 

f = 0,45848 

p4 > 0,05 

ï 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ 

ʥʦʟʦʣʦʛʠʝʡ ʍɿʃ ʩ Staphylococcus aureus; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʥʦʟʦʣʦʛʠʝʡ ʍɿʃ ʩ Streptococcus pneumoniae; ʨ3 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘ-

ʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʥʦʟʦʣʦʛʠʝʡ ʍɿʃ ʩ Pseudomonas aeruginosa; ʨ4 ï ʧʦ 

ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʥʦʟʦʣʦʛʠʝʡ ʍɿʃ ʩ Candida 

Albicans. 
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ʊʘʙʣʠʮʘ 19 ï ɼʣʠʪʝʣʴʥʦʩʪʴ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ ʫ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʍɿʃ 

ɿʘʙʦʣʝʚʘʥʠ ̫ ɼʣʠʪʝʣʴʥʦʩʪʴ ɢ2; p 

ʇʝʨʩʠʩʪʠʨʫʶʱʘʷ  

(n = 46) 

ʍʨʦʥʠʯʝʩʢʘʷ  

(n = 52) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 42) n = 26 (62, 0 %) n = 16 (38, 0 %) ɢ2 = 6,610, 

p1 = 0,011, 

df = 1 
ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 56) n = 20 (35, 8 %) n = 36 (64, 2 %) 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ  

(n = 30) 

n = 14 

(46,7 %) 

n = 16 

(53,3 %) 

ɢ2 = 0,001, 

p2 = 0,972, df = 1 

ʄʫʢʦʚʠʩʮʠʜʦʟ (n = 34) n = 10 

(29,5 %) 

n = 24 

(70,5 %) 

ɢ2 = 6,421, 

p3 = 0,012, df = 1 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ  

(n = 10) 

n = 6  

(60,0 %) 

n = 4 

(40,0 %) 

ɢ2 = 0,291, 

p4 = 0,590, df = 1, 

f = 0,50843,  

p4 > 0,05 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠ-

ʮʠʪʳ (n = 12) 

n = 4 

(33,4 %) 

n = 8 

(66,6 %) 

ɢ2 = 0,489, 

p5 = 0,485, df = 1, 

f = 0,36825,  

p5 > 0,05 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ ʙʨʦʥʭʠʦ-

ʣʠʪ (n = 12) 

n = 12 

(100 %) 

n = 0 

(0 %) 

ï 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ 

ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɹ; ʨ3 ï ʧʦ 

ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚʩ ʄɺ; ʨ4 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺʇʈʃ; ʨ5 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʇʀɼ. 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 19, ʫ ʜʝʪʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʚʩʪʨʝʯʘʣʩʷ ʭʨʦʥʠʯʝʩʢʠʡ ʚʳʩʝʚ ʚʦʟʙʫʜʠʪʝʣʷ ʚ ʤʠʢʨʦʙʠʦʪʝ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ (ɢ2 = 6,610, p1 = 0,011, df = 1), ʦʩʥʦʚʫ ʩʦʩʪʘʚʠʣʠ ʧʘʮʠʝʥʪʳ ʩ ʄɺ ʠ 

ʧʝʨʚʠʯʥʳʤʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʤʠ (7,06 ʠ 66,7 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʋ ʜʝʪʝʡ ʩ ʟʘʙʦʣʝʚʘ-

ʥʠʷʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʜʦʨʦʚʦʤ ʣʝʛʢʦʤ, ʭʨʦʥʠʯʝʩʢʦʝ ʥʦʩʠʪʝʣʴ-

ʩʪʚʦ ʥʘʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʫ 38,1 % ʧʘʮʠʝʥʪʦʚ.  

ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʘʤ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʘʮʠʝʥʪʘʤ ʩ ʟʘʙʦʣʝʚʘ-

ʥʠʷʤʠ ʣʝʛʢʠʭ ʦʪ 2011 ʛ., ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʜʘʥʥʳʤ 

ʩʧʠʨʦʤʝʪʨʠʠ ʷʚʣʷʝʪʩʷ ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ, ʦʪʨʘʞʘʶʱʠʤ ʬʫʥʢʮʠʶ ʣʝʛʢʠʭ. ʋʯʠʪʳ-
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ʚʘʷ ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʦʙʩʣʝʜʫʝʤʦʡ ʢʦʛʦʨʪʳ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʜʚʫʤʷ ʩʧʦ-

ʩʦʙʘʤʠ, ʘ ʠʤʝʥʥʦ ï ʜʝʪʷʤ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ (ʜʦ 5 ʣʝʪ) ʥʘʟʥʘʯʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ 

ʙʨʦʥʭʦʬʦʥʦʛʨʘʤʤʳ, ʩʪʘʨʰʝ 5 ʣʝʪ (ʢʦʛʜʘ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʘʜʝʢ-

ʚʘʪʥʳʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʘʪʪʝʨʥʦʚ) ï ʩʧʠʨʦʤʝʪʨʠʷ. ʆʩʥʦʚʥʳʤʠ ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʧʦ-

ʢʘʟʘʪʝʣʷʤʠ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʷʚʠʣʠʩʴ ʆʌɺ1 ʠ ʌɾɽʃ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʜʠʥʘʤʠʢʠ ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʠ ʢʘʢ ʨʝʩʪʨʠʢʪʠʚʥʳʝ, ʦʙʩʪʨʫʢʪʠʚʥʳʝ ʠʣʠ 

ʩʤʝʰʘʥʥʳʝ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʨʦʥʭʦʬʦʥʦʛʨʘʤʤʳ ʥʘʙʣʶʜʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʧʨʦʭʦʜʠʤʦʩʪʠ 

ʢʘʢ ʠʟʦʣʠʨʦʚʘʥʥʦ ʥʠʞʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʪʘʢ ʠ ʩʤʝʰʘʥʥʝr ʥʘʨʫʰʝʥʠ ̫ʩʨʝʜ-

ʥʠʭ ʠ ʥʠʞʥʠʭ ʦʪʜʝʣʦʚ (ʪʘʙʣ. 20).  

 

ʊʘʙʣʠʮʘ 20 ï ʋʨʦʚʝʥʴ ʧʦʨʘʞʝʥʠʷ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʨʦʥʭʦʬʦʥʦ-

ʛʨʘʤʤʳ ʫ ʜʝʪʝʡ ʩ ʍɿʃ 

ɿʘʙʦʣʝʚʘʥʠʷ  ʋʨʦʚʝʥʴ  ɢ2; p 

ʉʨʝʜʥʠʡ ʠ ʥʠʞʥʠʡ (n = 28) ʅʠʞʥʠʡ (n = 8) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 18) n = 10 (55,6 %) n = 8 (44,4 %) ɢ2 = 7,875, 

p = 0,006, 

df = 1 
ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 18) n = 18 (100 %) n = 0 (0 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ  ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ 

ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ. 

 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʫ ʜʝʪʝʡ ʦʙʝʠʭ ʛʨʫʧʧ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʪʦʪʘʣʴ-

ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʨʦʥʭʠʘʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʚʪʦʨʠʯʥʳʭ ʍɿʃ ʢʦʣʠʯʝ-

ʩʪʚʦ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ ʙʦʣʴʰʝ, ʘ ʠʤʝʥʥʦ ï 55,6 ʠ 100,0 % ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʛʨʫʧʧʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʫʥʢʮʠʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ (ʌɺɼ) ʤʝʪʦʜʦʤ ʩʧʠʨʦʛʨʘʬʠʠ, 

ʢʘʢ ʠ ʫ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʫ ʧʘʮʠʝʥʪʦʚ ʦʙʝʠʭ ʛʨʫʧʧ ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʦ ʦʪʤʝʯʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ ʩʤʝʰʘʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʦʙʩʪʨʫʢʪʠʚʥʦ-ʨʝʩʪʨʠʢʪʠʚ-

ʥʳʝ): ʧʨʠ ʧʝʨʚʠʯʥʳʭ ʍɿʃ ï ʫ 32 (100,0 %) ʙʦʣʴʥʳʭ, ʫ 46 (92,0 %) ʜʝʪʝʡ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ. ʇʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʧʨʠ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʘʥʘʣʠʟʝ ʧʦ ʥʦʟʦʣʦ-

ʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ (ʪʘʙʣ. 21).  
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ʊʘʙʣʠʮʘ 21ï ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʌɺɼ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʧʠʨʦʛʨʘʬʠʠ ʫ ʜʝʪʝʡ ʩ 

ʍɿʃ 

ɿʘʙʦʣʝʚʘʥʠ ̫ ʍʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ  ɢ2; p 

ʆʙʩʪʨʫʢʪʠʚʥʳʡ (n = 4) ʉʤʝʰʘʥʥʳʡ (n = 78) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 32) n = 0 (0 %) n = 32 (100 %) ɢ2 = 1,243, 

p = 0,265, 

df = 1 
ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 50) n = 4 (8,0 %) n = 46 (92,0 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ  ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ 

ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ. 

 

 

ʊʘʙʣʠʮʘ 22 ï ʉʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʥʘʨʫʰʝʥʠʡ ʌɺɼ ʧʨʠ ʩʧʠʨʦʛʨʘʤʤʝ ʫ ʜʝʪʝʡ ʩ 

ʍɿʃ 

ɿʘʙʦʣʝʚʘʥʠ ̫ ʉʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ɢ2; p 

ʃʝʛʢʘʷ ʉʨʝʜʥʷʷ ɺʳʨʘʞʝʥʥʘʷ 

ʇʦ ʜʘʥʥʳʤ ʆʌɺ 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 28) 10 (35,7 %) 14 (50,0 %) 4 (14,3 %) ɢ2 = 8,591, 

p1 = 0,014,  

df = 2 
ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 38) 6 (15,8 %) 14 (36,8 %) 18 (47,4 %) 

ʇʦ ʜʘʥʥʳʤ ʌɾɽʃ 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 28) 8 (28,6 %) 20 (71,4 %) 0 (%) ɢ2= 18,919, 

p2 < 0,001, 

df = 2 
ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 38) 8 (21,1 %) 12 (31,6 %) 18 (47,3 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ 

ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʧʦ ʆʌɺ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨ-

ʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʧʦ ʌɾɽʃ. 

 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʦʚʝʜʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʩʢʦʨʦʩʪʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʜʘʥʥʳʤ ʩʧʠʨʦʛʨʘʤʤʳ ʥʘ ʣʝʛʢʠʝ (ʜʦ 80 % ʦʪ ʥʦʨʤʳ), ʫʤʝʨʝʥʥʳʝ 

(60ï80 % ʦʪ ʥʦʨʤʳ) ʠ ʪʷʞʝʣʳʝ (ʥʠʞʝ 60 % ʦʪ ʥʦʨʤʳ). ʋ ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʨʝ-

ʚʘʣʠʨʦʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʣʝʛʢʦʡ ʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʧʘʮʠʝʥʪʦʚ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ, ʘ ʠʤʝʥʥʦ ï ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʙʦʣʴʥʳʭ ʨʝ-

ʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʠʟʢʠʝ ʩʢʦʨʦʩʪʥʳʝ ʟʥʘʯʝʥʠʷ (ʧʦ ʜʘʥʥʳʤ ʆʌɺ, ɢ2 = 8,591, p1 = 

0,014, df = 2; ʧʦ ʜʘʥʥʳʤ ʌɾɽʃ, ɢ2 = 18,919, p2 < 0,001, df = 2) (ʪʘʙʣ. 22). 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʤʤʳ (ʂʊ) ʣʝʛʢʠʭ ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ 

ʧʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʝ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝ-

ʭʘʥʠʟʤʘʤʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʯʝʥʠʷ ʢʘʞʜʦʡ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ. ʊʘʢ, ʧʨʠ ʄɺ 
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ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʙʨʦʥʭʦʵʢʪʘʟʦʚ ʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʛʦ ʧʥʝʚʤʦʬʠʙʨʦʟʘ, ʧʨʠ ʍɹ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʧʥʝʚʤʦʬʠʙʨʦʟʘ, ʧʨʠ ʆɹ ï 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʟʜʫʰʥʳʭ ʣʦʚʫʰʝʢ (ʪʘʙʣ. 23). 

 

ʊʘʙʣʠʮʘ 23 ï ʀʟʤʝʥʝʥʠʷ ʥʘ ʂʊ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʦʟʦʣʦʛʠ-

ʯʝʩʢʠʭ ʬʦʨʤʘʭ ʍɿʃ ʫ ʜʝʪʝʡ 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ɹʨʦʥʭʦʵʢʪʘʟʳ ʌʠʙʨʦʟ ɺʦʟʜʫʰʥʳʝ  

ʣʦʚʫʰʢʠ 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ (n = 30) n = 12 (26,2 %) n = 28 (60,8 %) n = 6 (13,0 %) 

ʄʫʢʦʚʠʩʮʠʜʦʟ (n = 34) n = 16 (28,5 %) n = 60,7 (100 %) n = 6 (10,8 %) 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ (n = 10) n = 2 (25,0 %) n = 6 (75,0 %) n = 0 (0 %) 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ (n = 12) n = 4 (25,0 %) n = 12 (75,0 %) n = 0 (0 %) 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ ʙʨʦʥʭʠʦʣʠʪ (n = 12) n = 0 (0 %) n = 8 (40,0 %) n = 12 (60,0 %) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ɢ2; p 

 

ɢ2 = 10,005, 

p1 = 0,041, 

df = 4 

ɢ2= 22,332, 

p2 < 0,001, 

df = 4 

ɢ2 = 13,023, 

p3 = 0,012, 

df = 4 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʬʦʨʤʘʤʠ ʍɿʃ ʠ ʙʨʦʥʭʦʵʢʪʘʟʘʤʠ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʍɿʃ ʠ ʬʠʙʨʦʟʦʤ; ʨ3 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠ-

ʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʍɿʃ ʠ ʚʦʟʜʫʰʥʳʤʠ ʣʦʚʫʰʢʘʤʠ. 

 

ʋʯʠʪʳʚʘʷ ʚʣʠʷʥʠʝ ʚʠʪʘʤʠʥʘ D ʥʘ ʬʦʩʬʦʨʥʦ-ʢʘʣʴʮʠʝʚʳʡ ʦʙʤʝʥ, ʢʦʩʪʥʫʶ 

ʧʣʦʪʥʦʩʪʴ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʯʘʩʪʦʪʫ ʠ ʭʘʨʘʢʪʝʨ 

ʧʝʨʝʣʦʤʦʚ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʘʥʘʤʥʝʟʝ ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ (ʪʘʙʣ. 24).  

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 24, ʣʠʜʠʨʫʶʪ ʧʦ ʢʦʣʠʯʝ-

ʩʪʚʫ ʧʝʨʝʣʦʤʦʚ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ ʠ ʪʝʣ ʧʦʟʚʦʥʢʦʚ ʧʘʮʠʝʥʪʳ ʠʟ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, ʦʜ-

ʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʩʦ ʚʪʦʨʦʡ ʛʨʫʧʧʦʡ ʚʳʷʚʣʝʥʳ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʧʨʠ ʧʝʨʝʣʦʤʝ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ ɢ2 = 4,168, p1 = 0,042, df = 1, f = 0,03811, p1 < 

0,05 (23,8 ʠ 7,1 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ɺʠʜʠʤʦ, ʧʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʩ ʭʘʨʘʢʪʝʨʦʤ ʧʦʣʫ-

ʯʘʝʤʦʡ ʪʝʨʘʧʠʠ, ʯʪʦ ʙʫʜʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʜʘʣʝʝ, ʘ ʪʘʢʞʝ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚ-

ʥʝʤ ʩʦʮʠʘʣʠʟʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʍɿʃ. 
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ʊʘʙʣʠʮʘ 24 ï ʅʘʣʠʯʠʝ ʧʘʪʦʣʦʛʠʠ ʢʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʍɿʃ 
ɿʘʙʦʣʝʚʘʥʠ ̫ ʇʝʨʝ-

ʣʦʤʳ 

ʪʨʫʙʯʘ-

ʪʳʭ ʢʦ-

ʩʪʝʡ  

(n = 14) 

ɢ2; p ɼʝʬʦʨ-

ʤʘʮʠʷ 

ʧʦʟʚʦʥ-

ʢʦʚ (n = 

20) 

ɢ2; p ʂʦʤʧʨʝʩ-

ʩʠʦʥʥʳʡ 

ʧʝʨʝʣʦʤ 

ʧʦʟʚʦ-

ʥʦʯʥʠʢʘ 

(n = 4) 

ɢ2; p 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ 

(n = 42) 

n = 10 

(23,8 %) 

ɢ2 = 4,168, 

p1 = 0,042, 

df = 1, 

f = 0,03811, 

p1 < 0,05 

n = 10 

(23,8 %) 

ɢ2 = 0,524, 

p2 = 0,470, 

df = 1 

n = 2 

(4,8 %) 

ɢ2 = 0,049, 

p3 = 0,826, 

df = 1, 

f = 1,0000, 

p3 > 0,05 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ 

(n = 56) 

n = 4 

(7,1 %) 

n = 10 

(17,9 %) 

n = 2  

(3,6 %) 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʍʨʦʥʠʯʝʩʢʠʡ 

ʙʨʦʥʭʠʪ  

(n = 30) 

n = 8 

(57,1 %) 

ɢ2 = 4,053, 

p1 = 0,045, 

df = 1 

 

n = 8, 

(40,0 %) 

ɢ2 = 0,561, 

p2 = 0,454, 

df = 1 

 

n = 2 

(50,0 %) 

ɢ2 = 0,093, 

p3 = 0,761, 

df = 1, 

f = 0,58379, 

p3 > 0,05 

ʄʫʢʦʚʠʩʮʠʜʦʟ 

(n = 34) 

n = 0 

(0 %) 

ï n = 4 

(20,0 %) 

f = 0,18737, 

p > 0,05 

n = 0 

(0 %) 

ï 

ʇʦʨʦʢʠ ʨʘʟʚʠ-

ʪʠʷ ʣʝʛʢʠʭ 

(n = 10) 

n = 0 

(0 %) 

ï n = 2 

(10,0 %) 

f = 1,0000, 

p > 0,05 

n = 0 

(0 %) 

ï 

ʇʝʨʚʠʯʥʳʝ ʠʤ-

ʤʫʥʦʜʝʬʠʮʠʪʳ 

(n = 12) 

n = 4 

(28,5 %) 

f = 0,06652, 

p > 0,05 

n = 4 

(20,0 %) 

f = 0,25824, 

p > 0,05 

n = 2 

(50,0 %) 

f = 0,07216, 

p3 > 0,05 

ʆʙʣʠʪʝʨʠʨʫʶ-

ʱʠʡ ʙʨʦʥʭʠʦ-

ʣʠʪ (n = 12) 

n = 2 

(14,2 %) 

f = 0,67988, 

p > 0,05 

n = 2 

(10,0 %) 

f = 1,0000, 

p > 0,05 

n = 0  

(0 %) 

ï 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʬʦʨʤʘʤʠ ʍɿʃ ʠ ʧʝʨʣʦʤʘʤʠ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʍɿʃ ʠ ʜʝʬʦʨʤʘʮʠʝʡ ʧʦʟʚʦʥʢʦʚ; ʨ3 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘ-

ʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʍɿʃ ʠ ʢʦʤʧʨʝʩʠʦʥʥʳʤ ʧʝʨʝʣʦʤʦʤ ʧʦ-

ʟʚʦʥʦʯʥʠʢʘ. 

 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʍɿʃ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʘʣʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʣʝʯʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʜʣʠʪʝʣʴʥʳʡ 

ʧʨʠʝʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ/ʠʣʠ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ (ʪʘʙʣ. 25).  
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ʊʘʙʣʠʮʘ 25 ï ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʨʘʧʠʠ ʫ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ 

ʍɿʃ 

ɿʘʙʦʣʝʚʘʥʠʷ ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ 

ʉʠʩʪʝʤʥʳʝ 

ʛʣʶʢʦʢʦʨʪʠʢʦ-

ʩʪʝʨʦʠʜʳ 

(n = 14) 

ʀʥʛʘʣʷʮʠʦʥʥʳʝ 

ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦ-

ʠʜʳ 

(n = 38) 

ʌʪʦʨʭʠʥʦʣʦʥʳ  

(n = 18) 

ɸʥʪʠʢʦʥʚʫʣʴ-

ʩʘʥʪʳ  

(n = 4) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ  

(n = 42) 

n = 4 

(10, 0 %) 

n = 28  

(70,0%) 

n = 6  

(15, 0 %) 

n = 2 

(5,0 %) 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ  

(n = 56) 

n = 10 

(29,4 %) 

n = 10 

(29,4 %) 

n = 12 

(35, 2 %) 

n = 2  

(6,0 %) 

ɢ2; p 

 

f = 0,38323, 

p1 > 0,05 

ɢ2 = 24,085, 

p2< 0,001, df = 1 

ɢ2 = 0,410, 

p3 = 0,523, df = 1 

f = 1,0000, 

p4 > 0,05 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥ-

ʭʠʪ (n = 30) 

n = 0 

(0 %) 

n = 16 

(66,6 %) 

n = 6 

(25,0 %) 

n = 2 

(8,4 %) 

ɢ2; p ï ɢ2 = 3,860, 

p2 = 0,050, df = 1 

ɢ2 = 0, 

p3 = 0,996, df = 1 

f = 0,58379, 

p4 > 0,05 

ʄʫʢʦʚʠʩʮʠʜʦʟ  

(n = 34) 

n = 6 

(37,5 %) 

n = 4  

(25,0 %) 

n = 6  

(37,5 %) 

n = 0 

(0 %) 

ɢ2; p ɢ2 = 0,152, 

p1 = 0,697,  

df = 1 

f = 0,00006, 

p2 < 0,05 

ɢ2 = 0,020, 

p3 = 0,889, df = 1 

ï 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛ-

ʢʠʭ (n = 10) 

n = 2 

(50,0 %) 

n = 2 

(50,0 %) 

n = 0 

(0 %) 

n = 0  

(0 %) 

ɢ2; p f = 0,63201, 

p1 > 0,05 

f = 0,30779, 

p2 > 0,05 

ï ï 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦ-

ʜʝʬʠʮʠʪʳ (n = 12) 

n = 2 

(10,0 %) 

n = 4 

(20,0 %) 

n = 12  

(60,0 %) 

n = 2 

(10,0 %) 

ɢ2; p 

 

f = 0,67899, 

p1 > 0,05 

f = 0,76136, 

p2 < 0,05 

ï f = 0,07216, 

p4 > 0,05 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ 

ʙʨʦʥʭʠʦʣʠʪ (n = 12) 

n = 4  

(25, 0 %) 

n = 12  

(75, 0 %) 

n = 0  

(0 %) 

n = 0 

(0 %) 

ɢ2; p 

 

f = 0,06652, 

p1 > 0,05 

ï ï ï 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʬʦʨʤʘʤʠ ʍɿʃ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʉɻʂʉ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʍɿʃ ʠ ʧʨʠʤʝʥʝʥʝʠʝʤ ʀɻʂʉ; ʨ3 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ 

ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʍɿʃ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʬʪʦʨʭʠʥʦʣʦʥʦʚ; ʨ4 ï ʧʦ ʠʩʩʣʝ-

ʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʍɿʃ ʠ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʦʚ. 
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ʉ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʮʝʣʴʶ ʚ ʢʦʤʧʣʝʢʩ ʪʝʨʘʧʠʠ ʚʢʣʶʯʘʣʠ ʩʠʩʪʝʤʥʳʝ ʠ 

ʠʥʛʘʣʷʮʠʦʥʥʳʝ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʠʥʛʘʣʷʮʠʦʥʥʳʝ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʜʳ ʧʨʠʤʝʥʷʣʠʩʴ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʧʦʨʘʞʝʥʠʷʤʠ ʣʝʛʢʠʭ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʜʦʨʦʚʦʤ ʦʨ-

ʛʘʥʝ.  

ʃʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʟʘʥʠʤʘʶʪ ʜʝʪʠ ʩ ʆɹ ʠ ʍɹ. ɼʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʜʦʚ ʩ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʮʝʣʴʶ ʫ ʜʘʥʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʧʘʮʠʝʥʪʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʭʨʘʥʷʶʱʠʤʩʷ ʧʝʨʩʠʩʪʠʨʫʶʱʠʤ ʦʙʩʪʨʫʢʪʠʚ-

ʥʳʤ ʩʠʥʜʨʦʤʦʤ. ʇʘʮʠʝʥʪʳ ʩ ʆɹ ʧʦʣʫʯʘʣʠ ʠʥʛʘʣʷʮʠʦʥʥʳʝ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ 

ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʘʥʥʦʡ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ 

ʬʦʨʤʝ.  

ʇʨʠ ʚʪʦʨʠʯʥʳʭ ʍɿʃ, ʚ ʯʘʩʪʥʦʩʪʠ ʄɺ, ʀɻʂʉ ʧʨʠʤʝʥʷʣʠʩʴ ʩʪʘʪʠʪʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʨʝʞʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʭʨʦʥʠʯʝʩʢʠʤ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʚʦʩʧʘʣʝʥʠʝʤ ʠ ʦʪʩʫʪ-

ʩʪʚʠʝʤ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʨʝʧʘʨʘʪʦʚ ʩ ʧʨʦʪʠ-

ʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʮʝʣʴʶ ʫ ʜʝʪʝʡ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ 

[63]. ʅʘʟʥʘʯʝʥʠʝ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʨʝʧʘʨʘʪʦʚ ʙʦʣʴʥʳʤ ʩ ʄɺ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʪʦʣʴʢʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ï ɹɸ. 

ʇʦ ʯʘʩʪʦʪʝ ʥʘʟʥʘʯʝʥʠʡ ʩʠʩʪʝʤʥʳʭ ʛʦʨʤʦʥʦʚ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧʘʤʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ ï n = 4 (9,5 %) ʠ n = 10 (17,9 %) ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ (f = 0,38323, p1 > 0,05).  

ɼʣʠʪʝʣʴʥʳʡ ʧʨʠʝʤ ʬʪʦʨʭʠʥʦʣʦʥʦʚ ʙʳʣ ʧʨʠʤʝʥʝʥ ʫ ʙʦʣʴʥʳʭ ʩ ʧʝʨʚʠʯʥʳʤʠ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʤʠ, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʛʨʫʧʧʘ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʯʘ-

ʩʪʴʶ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ ʫ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʳʭ ʧʨʝʧʘ-

ʨʘʪʦʚ ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝ ʚʳʷʚʣʝʥʦ ɢ2= 1,750, 

p1 = 0,417, df = 2 (ʪʘʙʣ. 26).  

 

 

 

 



66 

ʊʘʙʣʠʮʘ 26 ï ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʥʳʭ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʫ 

ʜʝʪʝʡ ʩ ʍɿʃ 

ɿʘʙʦʣʝʚʘʥʠ ̫ ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɢ2; p 

ɼʦ ʤʝʩʷʮʘ 

(n = 4) 

1ï6 ʤʝʩʷʮʝʚ 

(n = 2) 

ɹʦʣʝʝ 

6 ʤʝʩʷʮʝʚ 

(n = 8) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 4) n = 2  

(50,0 %) 

n = 0 

(0 %) 

n = 2 

(50,0 %) 

ɢ2 = 1,750,  

p1 = 0,417, df = 2 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 10) n = 2 

(20,0 %) 

n = 2  

(20,0 %) 

n = 6 

(60,0 %) 

ʅʦʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ  

(n = 0) 

ï ï ï ï 

ʄʫʢʦʚʠʩʮʠʜʦʟ (n = 6) n = 2 

(33,3 %) 

n = 2 

(33,3 %) 

n = 2  

(33,3 %) 

ɢ2 = 3,792, 

p2 = 0,151, df = 2 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ (n = 

2) 

n = 0 

(0 %) 

n = 0  

(0 %) 

n = 2  

(100 %) 

ï 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ 

(n = 2) 

n = 0 

(0 %) 

n = 0  

(0 %) 

n = 2  

(100 %) 

ï 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ ʙʨʦʥʭʠʦ-

ʣʠʪ (n = 4) 

n = 2 

(50,0 %) 

n = 0  

(0 %) 

n = 2 

(50, 0 %) 

ɢ2 = 1,750,  

p3 = 0,417, df = 2 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ 

ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄɺ; ʨ3 ï ʧʦ 

ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʦʙʣʠʪʝʨʠʨʫʶʱʠʤ ʙʨʦʥʭʠʦʣʠʪʦʤ. 

 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʘʮʠʝʥʪʳ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʧʦ 

ʜʣʠʪʝʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʛʦʨʤʦʥʦʚ ɢ2 = 8,631, p1 = 0,004, df = 1, 

f = 0,03811, p1 < 0,05. ɼʣʠʪʝʣʴʥʦʩʪʴ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʦʙʫʩʣʦʚʣʝʥʘ ʥʦʟʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʠ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʩʪʘʥʜʘʨʪʠ-

ʟʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʪʝʨʘʧʠʠ ʜʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʪʘʙʣ. 27). 
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ʊʘʙʣʠʮʘ 27 ï ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠ-

ʜʦʚ ʫ ʜʝʪʝʡ ʩ ʍɿʃ 

ɿʘʙʦʣʝʚʘʥʠʷ ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ 

ɢ2; p 

1ï6 ʤʝʩʷʮʝʚ 

(n = 4) 

ɹʦʣʝʝ 6 ʤʝʩʷʮʝʚ 

(n = 34) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 28) n = 0 (0 %) n = 28 (100 %) ɢ2 8,631, p = 0,004, 

df = 1, f = 0,00284,  

p < 0,05 ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 10) n = 4 (40,0 %) n = 6 (60,0 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ 

ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ. 

 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦ-

ʠʜʦʚ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʣʦʤʦʚ ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ (ʪʘʙʣ. 28).  

 

ʊʘʙʣʠʮʘ 28 ï ɼʣʠʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ ʫ ʜʝʪʝʡ ʩ ʍɿʃ, 

ʠʤʝʶʱʠʭ ʚ ʘʥʘʤʥʝʟʝ ʥʘʨʫʰʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʢʦʩʪʥʦʡ ʩʠʩʪʝʤʳ 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʥʳʭ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ 

ɼʣʠʪʝʣʴʥʦʩʪʴ  

ʪʝʨʘʧʠʠ 

ʇʝʨʝʣʦʤʳ  

ʪʨʫʙʯʘʪʳʭ  

ʢʦʩʪʝʡ (n = 14) 

ɼʝʬʦʨʤʘʮʠʷ  

ʧʦʟʚʦʥʢʦʚ  

(n = 20) 

ʂʦʤʧʨʝʩʩʠʦʥʥʳʡ  

ʧʝʨʝʣʦʤ ʧʦʟʚʦʥʦʯʥʠʢʘ 

(n = 4) 

ɼʦ ʤʝʩʷʮʘ (n = 4) 0 0 0 

1ï6 ʤʝʩʷʮʝʚ (n = 2) 0 n = 2 (100 %) 0 

ɹʦʣʝʝ 6 ʤʝʩʷʮʝʚ (n = 8) n = 2 (20,0 %)  n = 6 (60,0 %) n = 2 (20,0 %) 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ 

1ï6 ʤʝʩʷʮʝʚ (n = 4) 0 n = 2 (100 %) 0 

ɹʦʣʝʝ 6 ʤʝʩʷʮʝʚ (n = 34) n = 10 (41,6 %) n = 10 (41,6 %) n = 4 (16,8 %) 

 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʚʳʰʘʣʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʝʨʝʣʦʤʦʚ ʪʨʫʙʯʘʪʳʭ ʢʦ-

ʩʪʝʡ, ʜʝʬʦʨʤʘʮʠʡ ʧʦʟʚʦʥʢʦʚ, ʘ ʪʘʢʞʝ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʧʝʨʝʣʦʤʦʚ ʪʝʣ ʧʦʟʚʦʥʢʦʚ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʪʝʨʘʧʠʶ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʘʤʠ, ʢʘʢ ʠʥʛʘʣʷʮʠʦʥʥʳʤʠ, 

ʪʘʢ ʠ ʩʠʩʪʝʤʥʳʤʠ, ʙʦʣʝʝ 6 ʤʝʩʷʮʝʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʧʘʜʘʶʪ ʩ ʣʠʪʝʨʘ-

ʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. 

ɸʥʘʣʠʟ ʬʝʥʦʪʠʧʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ 

ʧʨʠʚʝʣ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʡʩʷ ʛʝʥʝʪʠʯʝʩʢʠʡ ʜʝʬʝʢʪ ʠʣʠ ʧʦ-
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ʨʦʢ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʜʦʢʘʟʘʥʥʳʡ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʤʠʢʨʦʙʠʦʪʳ ʜʳʭʘ-

ʪʝʣʴʥʳʭ ʧʫʪʝʡ (ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʩʤʝʰʘʥʥʦʡ ʠ ʛʨʘʤï ʬʣʦʨʳ) ʠ ʙʦʣʝʝ ʥʠʟʢʠʝ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʨʘʪʥʦʩʪʴ ʠ ʪʷʞʝʩʪʴ ʦʙʦʩʪʨʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʪʦʨʠʯ-

ʥʳʤʠ ʍɿʃ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʧʝʨʚʠʯʥʳʭ. ɺʠʜʠʤʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʥʠʟ-

ʢʦʡ ʩʦʮʠʘʣʠʟʘʮʠʝʡ, ʥʘʣʠʯʠʝʤ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʧʨʠʝʤʦʤ ʧʨʝʧʘʨʘʪʦʚ, ʩʦʩʪʘʚʣʷʶ-

ʱʠʭ ʙʘʟʠʩʥʫʶ ʪʝʨʘʧʠʶ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴʶ ʨʦʜʠʪʝʣʝʡ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʧʝʨʚʳʤ ʩʠʤʧʪʦʤʘʤ ʦʙʦʩʪʨʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʦʙʨʘʱʝʥʠʝʤ ʟʘ ʤʝʜʠʮʠʥ-

ʩʢʦʡ ʧʦʤʦʱʴʶ. 

ɺʩʝ ʧʘʮʠʝʥʪʳ ʧʦʣʫʯʘʣʠ ʨʘʟʣʠʯʥʳʡ ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʧʝʢʪʨ ʙʘʟʠʩʥʦʡ ʪʝʨʘ-

ʧʠʠ, ʢʦʪʦʨʳʡ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʵʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʢʘʞʜʦʡ ʥʦʟʦʣʦ-

ʛʠʯʝʩʢʦʡ ʬʦʨʤʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʦʨʪʠʢʦʩʪʝ-

ʨʦʠʜʦʚ, ʢʘʢ ʠʥʛʘʣʷʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʩʠʩʪʝʤʥʳʭ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʨʠʩʢʘ ʨʘʟʚʠ-

ʪʠʷ ʧʝʨʝʣʦʤʦʚ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ ʠ ʪʝʣ ʧʦʟʚʦʥʢʦʚ.  
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ɻʃɸɺɸ 4. ɺʃʀʗʅʀɽ ʋʈʆɺʅʗ ʉʓɺʆʈʆʊʆʏʅʆɻʆ ɺʀʊɸʄʀʅɸ D  

ʅɸ ʊɽʏɽʅʀɽ ʍʈʆʅʀʏɽʉʂʀʍ ɿɸɹʆʃɽɺɸʅʀʁ ʃɽɻʂʀʍ ʋ ɼɽʊɽʁ 

 

ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʘʥʜʠʜʘʪʦʚ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʘʣʝʥʠʷ 

ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʷʚʣʷʝʪʩʷ ʚʠʪʘʤʠʥ D3 ʟʘ ʩʯʝʪ 

ʤʫʣʴʪʠʬʘʢʪʦʨʠʘʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʠʩʪʝʤʫ ʚʦʩʧʘʣʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʜʠʟʘʡʥʫ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʩʩʦʮʠʘʮʠʠ VD-ʩʪʘʪʫʩʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝ-

ʩʢʦʛʦ ʪʝʯʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦʨʠʯʥʳʭ ʍɿʃ, ʘ ʪʘʢʞʝ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʳ ʟʥʘʯʝʥʠʷ 

VD ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʫ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʦʩʥʦʚʥʦʡ ʢʦʛʦʨʪʦʡ. ʈʫʢʦʚʦʜʩʪʚʫʷʩʴ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ 

çʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʚʠʪʘʤʠʥʘ D ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʈʌè 2018 ʛ., ʜʝʬʠʮʠʪ VD ʦʧʨʝ-

ʜʝʣʷʣʠ ʢʘʢ ʢʦʥʮʝʥʪʨʘʮʠ ʁ25(ʆʅ)D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ < 20 ʥʛ/ʤʣ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

ï ʦʪ 20 ʜʦ 30 ʥʛ/ʤʣ, ʘʜʝʢʚʘʪʥʳʝ ʫʨʦʚʥʠ ï 30ï100 ʥʛ/ʤʣ. ɼʠʘʧʘʟʦʥ ʰʠʨʠʥʳ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʢʘʣʴʮʠʜʠʦʣʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʥʦʨ-

ʤʘʣʴʥʦʤʫ. 

VD-ʩʪʘʪʫʩ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʠ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ 

ʚr ʛʣʷʜʝʣ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪʘʙʣ. 29). 

 

ʊʘʙʣʠʮʘ 29 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʝʡ ʦʩʥʦʚʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ 

ʧʦ VD-ʩʪʘʪʫʩʫ 
ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ 

D3 ʚ ʩʳʚʦʨʦʪʢʝ  

ɻʨʫʧʧʘ ʢʦʥ-

ʪʨʦʣʷ  

(n = 93) 

ʇʝʨʚʠʯʥʳʝ 

ʍɿʃ  

(n = 42) 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ  

 (n = 56) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ 

ɼʝʬʠʮʠʪ 

< 20 ʥʛ/ʤʣ 

21  

 (22,6 %) 

8  

(19,05 %) 

36 (64,3 %) 

ORï6,579 

(ɼʀ 3,321ï

13,035) 

ɢ2 = 32,646, 

df = 2, 

ʨ < 0,001 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

12 (12,9 %) 26 (61,9 %) 

ORï8,464 

(ɼʀ 3,955ï

18,110) 

12 (21,4 %) ɢ2 = 36,875, 

df = 2, 

ʨ < 0,001 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝ-

ʥʠʷ > 30 ʥʛ/ʤʣ 

60 (64,5 %) 

ORï9,318 

(ɼʀ 4,704ï

18,460) 

8 (19,05 %) 8 (14,3 %) ɢ2=46,480, 

df = 2, 

ʨ < 0,001 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ 

ʍɿʃ ʠ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ. 
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ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ (ʪʘʙʣ. 30ï31), ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ, ʘ ʠʤʝʥʥʦ 

ï ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʤʝʥʜʝʣʠʨʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ 

ʦʧʨʝʜʝʣʷʣʠ ʜʝʬʠʮʠʪ VD ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʠ ʩ ʫʨʦʚʥʝʤ VD ʫ 

ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (ɢ2 = 32,646, df = 2, ʨ < 0,001, OR = 6,579, ɼʀ 3,321ï

13,035). 

 

ʊʘʙʣʠʮʘ 30 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʣʝʜʫʝʤʳʭ ʧʦ VD-ʩʪʘʪʫʩʫ ʤʝʞʜʫ 

ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ ʠ ʧʝʨʚʠʯʥʳʤʠ ʍɿʃ 
ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D3 ʚ ʩʳʚʦ-

ʨʦʪʢʝ  

ɻʨʫʧʧʘ  

ʢʦʥʪʨʦʣʷ (n = 93) 

ʇʝʨʚʠʯʥʳʝ  

ʍɿʃ (n = 42) 

ʉʪʘʪʠʩʪʠʯʝ-

ʩʢʘʷ  

ʟʥʘʯʠʤʦʩʪʴ 

ɼʝʬʠʮʠʪ 

< 20 ʥʛ\ʤʣ 

21 (22,6 %) 8 (19,05 %) ɢ2 = 0,214, 

df = 1, ʨ = 

0,644 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ\ʤʣ 

12 (12,9 %) 26 (61,9 %) 

ORï10,969 

(ɼʀ 4,599ï

26,159) 

ɢ2 = 34,350, 

df = 1, ʨ < 

0,001 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ 

> 30 ʥʛ\ʤʣ 

60 (64,5 %) 

ORï7,727 

(ɼʀ 3,207ï

18,621) 

8 (19,05 %) ɢ2 = 23,928, 

df = 1, ʨ < 

0,001 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʍɿʃ ʠ ʛʨʫʧʧʦʡ 

ʢʦʥʪʨʦʣʷ. 

 

ʊʘʙʣʠʮʘ 31 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ ʛʨʫʧʧʳ ʢʦʥ-

ʪʨʦʣʷ ʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʦ VD-ʩʪʘʪʫʩʫ 
ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D3 ʚ ʩʳʚʦ-

ʨʦʪʢʝ 

ɻʨʫʧʧʘ  

ʢʦʥʪʨʦʣʷ (n = 93) 

ɺʪʦʨʠʯʥʳʝ  

ʍɿʃ (n = 56) 

ʉʪʘʪʠʩʪʠʯʝ-

ʩʢʘʷ  

ʟʥʘʯʠʤʦʩʪʴ 

ɼʝʬʠʮʠʪ 

< 20 ʥʛ\ʤʣ 

21 (22,6 %) 36 (64,3 %) 

ORï6,171 

(ɼʀ 2,970ï

12,825) 

ɢ2 = 25,268, 

df = 1, 

ʨ < 0,001 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ\ʤʣ 

12 (12,9 %) 12 (21,4 %) ɢ2 = 1,880, 

df = 1, ʨ = 

0,171 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ 

> 30 ʥʛ\ʤʣ 

60 (64,5 %) 

ORï10,909 

(ɼʀ 4,613ï

25,796) 

8 (14,3 %) ɢ2 = 35,546, 

df = 1, 

ʨ < 0,001 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʠ ʛʨʫʧʧʦʡ 

ʢʦʥʪʨʦʣʷ. 
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ʉʪʘʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʜʝʬʠʮʠʪʘ VD ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (ɢ2 = 32,646, df = 2, 

ʨ < 0,001) ʩʚʷʟʘʥʦ ʩ ʦʩʥʦʚʥʳʤʠ ʵʪʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʜʝʬʝʢ-

ʪʘʤʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ VD. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʙʦʣʴ-

ʥʳʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʯʘʱʝ ʦʪʤʝʯʘʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ VD (ɢ2 = 35,546, df = 1, ʨ < 

0,001), ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥ-

ʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʭʨʦʥʠʯʝʩʢʦʤʫ ʚʦʩʧʘʣʝʥʠʶ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʩʠʥ-

ʜʨʦʤʫ ʤʘʣʴʘʙʩʦʨʙʮʠʠ, ʩ ʜʨʫʛʦʡ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʚʪʦʨʠʯʥʳʤʠ 

ʍɿʃ.  

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʙʦʣʝʝ ʯʝʤ ʫ 60 % ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ VD, ʦʜʥʘʢʦ ʚ 35 % ʩʣʫʯʘʝʚ ʦʪʤʝʯʘ-

ʣʦʩʴ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ VD ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ, ʘ ʠʤʝʥʥʦ ï ʜʝʬʠʮʠʪ (22,6 %) ʠ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦʩʪʴ ʚʠʪʘʤʠʥʘ D (12,9 %). ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʦʙʨʘʞʘʶʪ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʫʶ ʩʠʪʫʘʮʠʶ ʛʠʧʦʚʠʪʘʤʠʥʦʟʘ D ʫ ʜʝʪʝʡ ʚ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʢʘʢ ʯʘʩʪʠ ʛʣʦ-

ʙʘʣʴʥʦʡ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʳ D-ʜʝʬʠʮʠʪʘ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ VD ʚ ʠʟʫʯʘ-

ʝʤʳʭ ʛʨʫʧʧʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 32. 

 

ʊʘʙʣʠʮʘ 32 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D ʤʝʞʜʫ ʦʙʩʣʝʜʦ-

ʚʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦ ʚʦʟʨʘʩʪʫ 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ 

ʍɿʃ ʠ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ. 

 

ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D3 

ʚ ʩʳʚʦʨʦʪʢʝ 

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ  

(n = 93) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ  

(n = 42) 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ  

(n = 56) 

ʇʦʣ ʧʘʮʠʝʥʪʦʚ ʇʦʣ ʧʘʮʠʝʥʪʦʚ ʇʦʣ ʧʘʮʠʝʥʪʦʚ 

ʄʘʣʴ-

ʯʠʢʠ 

ɼʝʚʦʯʢʠ ʄʘʣʴ-

ʯʠʢʠ 

ɼʝʚʦʯʢʠ ʄʘʣʴʯʠʢʠ ɼʝ-

ʚʦʯʢʠ 

ɼʝʬʠʮʠʪ < 20 ʥʛ/ʤʣ 8  

(8,6 %) 

13 

(14,0 %) 

6  

(14,3 %) 

2 

(4,8 %) 

20 

(35,7 %) 

16 

(28,6 %) 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ  

20ï30 ʥʛ/ʤʣ 

7  

(7,5 %) 

5  

(5,4 %) 

12  

(28,6 %) 

14  

(33,3 %) 

4 

(7,1 %) 

8 

(14,2 %) 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝ-

ʥʠʷ > 30 ʥʛ/ʤʣ 

31 

(33,3 %) 

29 

(31,2 %) 

6  

(14,3 %) 

2  

(4,8 %) 

4 

(7,1 %) 

4 

(7,1 %) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ  

ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ɢ2 = 1,580, 

df = 2, ʨ = 0,454 

ɢ2 = 3,365, 

df = 2, ʨ = 0,186 

ɢ2 = 1,778, 

df = 2, ʨ = 0,412 
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ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʫʨʦʚʥʷ VD ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚ ʧʦʧʫʣʷʮʠʠ ʦʙ-

ʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ ʠ ʜʝʪʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ ʜʦʩʪʦ-

ʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (ɢ2 = 1,580, p = 0,484, df = 2).  

ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ VD ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ 

ʠ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʚʳʛʣʷʜʝʣʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪʘʙʣ. 33). 

 

ʊʘʙʣʠʮʘ 33 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʦʩʥʦʚʥʦʡ ʠ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ 
ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ 

ʚ D3 ʩʳʚʦʨʦʪʢʝ 

ɻʨʫʧʧʘ  

ʢʦʥʪʨʦʣʷ  

(n = 93) 

ʇʝʨʚʠʯʥʳʝ 

ʍɿʃ (n = 42) 

ɺʪʦʨʠʯʥʳʝ 

ʍɿʃ (n = 56) 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ 

ʂʨʠʪʝʨʠʡ 

ANOVA 

ɼʦ 3 ʣʝʪ 18,27 Ñ 1,15 

(n = 23) 

17,3 Ñ 0 

(n = 2) 

19,08 Ñ 2,50 

(n = 10) 

Fʵʤʧ.= 0,1025 

p = 0,398 

3ï7 ʣʝʪ 27,0 Ñ 1,13 

(n = 24) 

22,68 Ñ 0,42 

(n = 20) 

24,31 Ñ 2,67 

(n = 16) 

Fʵʤʧ.= 2,5481 

p = 0,087 

7ï11 ʣʝʪ 36,21 Ñ 0,56 

(n = 23) 

23,0 Ñ 2,64 

(n = 10) 

15,39 Ñ 2,3 

(n = 14) 

Fʵʤʧ. = 93,6948 

p < 0,01 

ʉʪʘʨʰʝ 12 ʣʝʪ 34,43 Ñ 1,62 

(n = 23) 

29,62 Ñ 2,30 

(n = 10) 

12,51 Ñ 1,30 

(n = 16) 

Fʵʤʧ.= 114,225 

 p < 0,01  

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ 

ʍɿʃ ʠ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ. 

 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʫ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʦʜʨʦʩʪʢʦʚ (Fʵʤʧ.= 

2,5481, p = 0,087 ʠ Fʵʤʧ.= 114,225, p < 0,01 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʪʘʙʣ. 33).  

ʇʨʠ ʧʘʨʥʦʤ ʩʨʘʚʥʝʥʠʠ ʫʨʦʚʥʷ VD ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ ʦʧʨʝʜʝʣʷʣʠ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʫ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʢʦʥ-

ʪʨʦʣʷ ʠ ʧʝʨʚʠʯʥʳʤʠ ʍɿʃ, ʥʘʧʨʠʤʝʨ, ʚʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ (t = 3,58; p = 0,000892). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʠ ʩʪʘʨʰʝʛʦ ʰʢʦʣʴ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʘ ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʦʡ, ʚʪʦʨʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧ-

ʧʘʤʠ (t = 4,89, p = 0,000031, t = 8,80, p < 0,01, t = 8,80, p < 0,01, t = 2,17, p = 0,041333 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʚʥʷ VD ʦʧʨʝʜʝʣʷʣʠ ʤʝʞʜʫ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʝʛʢʠʭ ʫ ʜʝʪʝʡ ʚ ʤʣʘʜʰʝʤ 
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ʠ ʩʪʘʨʰʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ (ʪʘʙʣ. 31), ʘ ʠʤʝʥʥʦ ï ʜʝʬʠʮʠʪ VD ʚʳʷʚʣʝʥ ʫ ʜʝʪʝʡ 

ʩʦ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʚ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʝ.  

 

ʊʘʙʣʠʮʘ 34 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʷ ʚʠʪʘʤʠʥʘ D ʤʝʞʜʫ ʦʙʩʣʝʜʦ-

ʚʘʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦ ʚʦʟʨʘʩʪʫ 
ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D3 ʚ 

ʩʳʚʦʨʦʪʢʝ 

1 2 3  ʉʪʘʪʠʩʪʠʯʝ-

ʩʢʘʷ  

ʟʥʘʯʠʤʦʩʪʴ 
ɻʨʫʧʧʘ  

ʢʦʥʪʨʦʣʷ  

(n = 93) 

ʇʝʨʚʠʯʥʳʝ 

ʍɿʃ  

(n = 42) 

ɺʪʦʨʠʯ-

ʥʳʝ  

ʍɿʃ  

(n = 56) 

ɼʦ 3 ʣʝʪ 18,27 Ñ 1,15 

(n = 23) 

17,3 Ñ 0,0 

(n = 2) 

19,08 Ñ 

2,50 

(n = 10) 

t-ʉʪʴʶʜʝʥʪʘ: 

1ï2: t = 0,84, 

p = 0,408439, 

1ï3: t = 0,07, 

p = 0,945412, 

2ï3: t = 0,31, 

p = 0,762148 

3ï7 ʣʝʪ 27,0 Ñ 1,13 

(n = 24) 

22,68 Ñ 0,42 

(n = 20) 

24,31 Ñ 

2,67 

(n = 16) 

t-ʉʪʴʶʜʝʥʪʘ: 

1ï2: t = 3,58, 

p = 0,000892, 

1-ï3: t = 0,93, 

p = 0,359515, 

2ï3: t = 0,60, 

p = 0,550584 

7ï11 ʣʝʪ 36,21 Ñ 0,56 

(n = 23) 

23,0 Ñ 2,64 

(n = 10) 

15,39 Ñ 

2,3 

(n = 14) 

t-ʉʪʴʶʜʝʥʪʘ: 

1ï2: t = 4,89, 

p = 0,000031, 

1ï3: t = 8,80, 

p < 0,01, 

2ï3: t = 2,17, 

p = 0,041333 

ʉʪʘʨʰʝ 12 ʣʝʪ 34,43 Ñ 1,62 

(n = 23) 

29,62 Ñ 2,30 

(n = 10) 

12,51 Ñ 

1,30 

(n = 16) 

t-ʉʪʴʶʜʝʥʪʘ: 

1ï2: t = 1,78, 

p = 0,085295, 

1ï3: t = 11,38, 

p < 0,01, 

2ï3: t = 6,47, 

p < 0,01 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ 

ʍɿʃ ʠ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ. 

 

ʋ ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

ʫʨʦʚʥʷ VD ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʘʭ, ʥʘʯʠ-

ʥʘʷ ʩ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʨʝʥʥʳʡ ʪʨʝʥʜ ʧʦʚʳʰʝʥʠʷ 
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ʧʦʢʘʟʘʪʝʣʝʡ VD ʜʦ ʧʦʨʦʛʦʚʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʫ ʧʦʜʨʦʩʪʢʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ ʩʦʮʠʘʣʠʟʘʮʠʠ ʜʝʪʝʡ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ VD-ʩʪʘʪʫʩʫ, ʥʘʯʠʥʘʷ ʩʦ ʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʧʘʮʠʝʥʪʘʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ: ʫ ʙʦʣʴʥʳʭ ʩ 

ʧʝʨʚʠʯʥʳʤʠ ʍɿʃ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ VD, ʪʦʛʜʘ ʢʘʢ ʫ ʜʝʪʝʡ 

ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʜʝʬʠʮʠʪʥʳʝ ʟʥʘʯʝʥʠʷ (t = 6,47, p < 0,01). 

ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ VD ʚ ʩʳʚʦʨʦʪʢʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʘʪʥʦʩʪʠ ʙʨʦʥʭʦʣʝʛʦʯ-

ʥʳʭ ʦʙʦʩʪʨʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɿʃ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 35. 

 

ʊʘʙʣʠʮʘ 35 ï ʏʘʩʪʦʪʘ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʦʙʦʩʪʨʝʥʠʡ ʫ ʜʝʪʝʡ ʩ ʍɿʃ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʢʘʟʘʪʝʣʝʡ VD 
ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D3 ʚ ʩʳ-

ʚʦʨʦʪʢʝ 

 

ʏʘʩʪʦʪʘ ʦʙʦʩʪʨʝʥʠʡ  ɢ2; p 

1ï2 

(n = 32) 

3ï4 

(n = 34) 

ɹʦʣʴʰʝ 

4 

(n = 32) 

ɼʝʬʠʮʠʪ 

< 20 ʥʛ/ʤʣ 

16  

(36,4 %) 

10 

(22,7 %) 

18 

(40,9 %) 

ɢ2 = 5,299, 

df = 2, 

ʨ = 0,071 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

6 

(15,9 %) 

22 

(57,8 %) 

ORï5,500 

(ɼʀ 2,230ï

13,565) 

10 

(26,3 %) 

ɢ2 = 

15,799, 

df = 2, 

ʨ < 0,001 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ 

> 30 ʥʛ/ʤʣ 

10 (62,5 %) 

ORï4,545 

(ɼʀ 1,477ï

13,85) 

2 

(12,5 %) 

4 

(25 %) 

 

ɢ2 = 8,275, 

df = 2, 

ʨ = 0,016 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɿʃ. 

 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʯʘʩʪʦʪʳ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʦʙʦʩʪʨʝʥʠʡ ʫ ʜʝʪʝʡ ʩ 

ʍɿʃ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ VD ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʢʨʘʪʥʦʩʪʴ 

ʥʘʨʘʩʪʘʥʠʷ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʜʦ 3ï4 ʨʘʟʘ ʚ ʛʦʜ (ɢ2 = 15,799, 

df = 2, ʨ < 0,001; ORï5,500, ɼʀ 2,230ï13,565), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʨʝʬʝʨʝʥʪʥʳʭ ʟʥʘ-

ʯʝʥʠʷʭ ï ʥʝ ʙʦʣʝʝ 2 ʨʘʟ ʚ ʛʦʜ (ɢ2 = 8,275, df = 2, ʨ = 0,016; ORï4,545, ɼʀ 1,477ï

13,85). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʜʝʬʠʮʠʪʝ VD ʫ 40,9 % ʜʝʪʝʡ ʢʨʘʪʥʦʩʪʴ ʦʙʦʩʪʨʝʥʠʷ 

ʧʨʝʚʳʰʘʣʘ 4 ʨʘʟʘ ʚ ʛʦʜ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʥʝ ʜʦʩʪʠʛʥʫʪʘ (ɢ2 = 5,299, df = 

2, ʨ = 0,071). 
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ɺ ʪʘʙʣʠʮʝ 36 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ VD ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʦʙʦʩʪʨʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɿʃ.  

 

ʊʘʙʣʠʮʘ 36 ï ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʙʨʦʥʭʦʣʝʛʦʯʥʳʭ ʦʙʦʩʪʨʝʥʠʡ ʫ ʜʝʪʝʡ ʩ ʍɿʃ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ VD ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 
ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D3 ʚ 

ʩʳʚʦʨʦʪʢʝ 

 

ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ɢ2; p 

ʉʨʝʜʥʷʷ (n = 72) ʊʷʞʝʣʘʷ (n = 26)  

ɼʝʬʠʮʠʪ < 20 ʥʛ/ʤʣ 28 (63,6 %) 

 

16 (36,4 %), 

ORï2,514 

(ɼʀ 1,001ï6,317) 

ɢ2 = 3,961, 

df = 1, 

ʨ = 0,047 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

30 (78,9 %) 8 (21,1 %) ɢ2 = 0,956, 

df = 1, ʨ = 0,329 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ 

> 30 ʥʛ/ʤʣ 

14 (87,5 %) 2 (12,5 %) ɢ2 = 1,931, 

df = 1, ʨ = 0,165 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ. 

 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʜʝʬʠʮʠʪ VD ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ 

ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʳʭ ʦʙʦʩʪʨʝʥʠʡ (ɢ2 = 3,961, df = 1, ʨ = 0,047, ORï2,514, ɼʀ 

1,001ï6,317). ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʤʥʝʥʠʝ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʝʡ ʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʘʢʪʠʚʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ VD ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ 

ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʘʣʝʥʠʷ.  

ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ VD ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʜʘʥʥʳʤ ʩʧʠʨʦʛʨʘʤʤʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɿʃ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 37 

ʠ ʥʘ ʨʠʩʫʥʢʘʭ 1, 2. 

ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʨʝʟʫʣʴʪʘʪʦʚ (ʪʘʙʣ. 37 ʠ ʨʠʩ. 1, 2), ʧʦʢʘʟʘʪʝʣʠ ʬʫʥʢʮʠʠ ʣʝʛ-

ʢʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʩ ʫʨʦʚʥʝʤ ʩʦʜʝʨʞʘʥʠʷ VD ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ. ʅʠʟʢʠʝ ʧʘʨʘʤʝʪʨʳ ʌɺɼ, ʘ ʠʤʝʥʥʦ ï ʆʌɺ1 ʠ ʌɾɽʃ ʤʝʥʝʝ 60 % ʦʪ ʜʦʣʞʝʥ-

ʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ, ʯʘʱʝ ʦʧʨʝʜʝʣʷʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʳʚʦʨʦʪʦʯʥʳʤ ʫʨʦʚʥʝʤ VD, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʜʝʬʠʮʠʪʥʳʤ ʟʥʘʯʝʥʠʷʤ (ɢ2 = 15,005, df = 2, ʨ < 0,001, ORï9,643, 

ɼʀ 2,748ï33,824; ɢ2 = 10,004, df = 2, ʨ = 0,007, ORï5,833, ɼʀ 1,662ï20,473 ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ). 
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ʊʘʙʣʠʮʘ 37 ï ʉʪʝʧʝʥʴ ʥʘʨʫʰʝʥʠʡ ʌɺɼ ʧʦ ʜʘʥʥʳʤ ʩʧʠʨʦʛʨʘʤʤʳ ʫ ʜʝʪʝʡ ʩ ʍɿʃ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʚʠʪʘʤʠʥʘ D 
ʇʦ ʆʌɺ 

ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ 

D3 ʚ ʩʳʚʦʨʦʪʢʝ 

 

ʄʝʥʝʝ 60 % 

(n = 22) 

60ï80 % 

(n = 28) 

ɹʦʣʴʰʝ 80 % 

(n = 16) 

ɢ2; p 

ɼʝʬʠʮʠʪ < 20 ʥʛ\ʤʣ 18 

(56,3 %) ORï9,643,  

(ɼʀ 2,748ï33,824) 

8 

(25,0 %) 

6 

(18,7 %) 

ɢ2 = 15,005, 

df = 2, 

ʨ < 0,001 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ\ʤʣ 

4 

(16,7 %) 

14 

(58,3 %) 

6 

(25,0 %) 

ɢ2 = 5,402, 

df = 2, 

ʨ = 0,068 

ʈʝʬʝʨʝʥʪʥʳʝ  

ʟʥʘʯʝʥʠʷ > 30 ʥʛ\ʤʣ 

0 6 

(60,0 %) 

 

4 

(40,0 %) 

ɢ2 = 5,994, 

df = 2, 

ʨ = 0,056 

ʇʦ ʌɾɽʃ 

ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ 

D3 ʚ ʩʳʚʦʨʦʪʢʝ 

 

ʄʝʥʝʝ 60 % 

(n = 18) 

60ï80 % 

(n = 32) 

ɹʦʣʴʰʝ 80 % 

(n = 16) 

ɢ2; p 

ɼʝʬʠʮʠʪ < 20 ʥʛ\ʤʣ 14 

(43,7 %), ORï5,833 

(ɼʀ 1,662ï20,473) 

14 

(43,7 %) 

 

4 

(12,6 %) 

ɢ2 = 10,004, 

df = 2, 

ʨ = 0,007 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ\ʤʣ 

2 

(8,3 %) 

 

16 

(66,7 %), 

ORï3,250 

(ɼʀ 1,134ï

9,312) 

6  

(25,0 %) 

ɢ2 = 7,541, 

df = 2, 

ʨ = 0,024 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝ-

ʥʠʷ >30 ʥʛ\ʤʣ 

2 

(20,0 %) 

2 

(20,0 %) 

6 

(60,0 %), 

ORï6,900 

(ɼʀ 1,638ï

29,070) 

ɢ2 = 8,417, 

df = 2, 

ʨ = 0,015 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ. 
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ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʆʌɺ1 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ VD ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

 

ʈʠʩʫʥʦʢ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʌɾɽʃ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ VD ʚ ʩʳʚʦʨʪʢʝ ʢʨʦʚʠ 

 

ɺ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩʦʛʣʘʩʥʦ VD-ʩʪʘʪʫʩʫ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 1, 2, ʛʜʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʆʌɺ1 ʠ ʌɾɽʃ 

ʦʪʤʝʯʘʣʠʩʴ ʧʨʠ ʜʝʬʠʮʠʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ 81,8 ʠ 77,8 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋʩʣʦʚʥʦ 

0% 20% 40% 60% 80% 100%

< 60

60-80

> 80

81,8 %

28,6 %

37,5 %

18,2 %

50,0 %

37,5 %

21,4 %

25,0 %

˴͙ͦ͡;͔͍ͫͭͦ ͔͔͚͒ͭΣ ҈

˻
̅
ˤ
м
Σ
 
҈

ʇʦʢʘʟʘʪʝʣʠ ʆʌɺ1ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ VD
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ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʌɾɽʃ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʧʨʠ ʨʝʬʝʨʝʥʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʣʘʟ-

ʤʘʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʜʠʦʣʘ (ɢ2 = 8,417, df = 2, ʨ = 0,015, ORï6,900, ɼʀ 1,638ï29,070). 

ɸʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ VD ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 20 ʜʦ 30 ʥʛ/ʤʣ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ 

ʫʤʝʨʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʌɾɽʃ (ɢ2 = 7,541, df = 2, ʨ = 0,024, ORï3,250, ɼʀ 1,134ï

9,312). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ ʨʦʣʴ ʧʣʘʟ-

ʤʘʪʠʯʝʩʢʦʛʦ ʢʘʣʴʮʠʜʠʦʣʘ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʛʣʘʜʢʠʭ ʤʠʦʮʠʪʦʚ ʚʦʟʜʫʭʦ-

ʥʦʩʥʳʭ ʧʫʪʝʡ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʨʫʰʝʥʠʶ ʣʝʛʦʯʥʦʡ ʬʫʥʢʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝ-

ʤʫʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʚ ʩʝʙʷ ʦʙʲʝʤ ʬʦʨʩʠʨʦʚʘʥ-

ʥʦʛʦ ʚʳʜʦʭʘ ʟʘ 1 ʩ (ʆʌɺ1) ʠ ʬʦʨʩʠʨʦʚʘʥʥʫʶ ʌɾɽʃ [186]. 

 

ʊʘʙʣʠʮʘ 38 ïʍʘʨʘʢʪʝʨ ʤʠʢʨʦʬʣʦʨʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʜʝʪʝʡ ʩ ʍɿʃ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ VD 
ɺr ʩʝʚ ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 42) ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 56) ɢ2;p 

ɻʨʘʤ+ (n = 74) 

ɼʝʬʠʮʠʪ < 20 ʥʛ/ʤʣ 6 (8,1 %) 18 (24,3 %) ɢ2 = 10,239, 

df = 2, 

ʨ = 0,006  

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

24 (32,4 %), 

ORï3,429 

(ɼʀ 1,318ï8,922) 

12 (16,2 %) 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝ-

ʥʠʷ > 30 ʥʛ/ʤʣ 

8 (10,8 %) 6 (8,1 %) 

ɻʨʘʤï (n = 8) 

ɼʝʬʠʮʠʪ 

< 20 ʥʛ/ʤʣ 

0 8 (100,0 %) ï 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

0 0 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝ-

ʥʠʷ >30 ʥʛ/ʤʣ 

0  0 

ʉʤʝʰʘʥʥʘʷ ʬʣʦʨʘ (n = 16) 

ɼʝʬʠʮʠʪ 

< 20 ʥʛ/ʤʣ 

2 (12,5 %) 10 (62,5 %) ï 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

2 (12,5 %) 0 

ʈʝʬʝʨʝʥʪʥʳʝ  

ʟʥʘʯʝʥʠʷ > 30 ʥʛ/ʤʣ 

0 2 (12,5 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ. 
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ʊʘʙʣʠʮʘ 39 ï ʆʩʦʙʝʥʥʦʩʪʠ ʤʠʢʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʜʝʪʝʡ ʩ ʍɿʃ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ VD-ʩʪʘʪʫʩʘ 

ɺʳʩʝʚ ʇʝʨʚʠʯʥʳʝ ʍɿʃ  

(n = 42) 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ 

(n = 56) 

ɢ2;p 

 

Staphylococcus aureus (n = 52)  

ɼʝʬʠʮʠʪ 

< 20 ʥʛ/ʤʣ 

6 (11,5 %) 14 (26,9 %) ɢ2 = 12,274, 

df = 2, 

ʨ = 0,003 ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

18 (34,6 %) 

ORï9,000 

(ɼʀ 2,397ï33,789) 

4 (7,7 %) 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ 

> 30 ʥʛ/ʤʣ 

4 (7,7 %) 6 (11,5 %) 

Streptococcus pneumoniae (n = 56) 

ɼʝʬʠʮʠʪ < 20 ʥʛ/ʤʣ 2 (3,6 %) 20 (35,7 %) 

ORï11,250 

(ɼʀ 2,267ï55,833) 

ɢ2 = 11,494, 

df = 2, 

ʨ = 0,004 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

12 (21,4 %) 12 (21,4 %) 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ 

> 30 ʥʛ/ʤʣ 

6 (10,7 %) 4 (7,1 %) 

Pseudomonas aeruginosa (n = 18) 

ɼʝʬʠʮʠʪ 

< 20 ʥʛ/ʤʣ 

2 (11,1 %) 12 (66,7 %) ï 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

2 (11,1 %) 0 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ 

> 30 ʥʛ/ʤʣ 

0 2 (11,1 %) 

Burkholderia cepacia (n = 4)  

ɼʝʬʠʮʠʪ 

< 20 ʥʛ/ʤʣ 

0 4 (100,0 %) ï 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

0 0 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ 

> 30 ʥʛ/ʤʣ 

0 0 

Candida Albicans (n = 22) 

ɼʝʬʠʮʠʪ 

< 20 ʥʛ/ʤʣ 

0 16 (72,7 %) ï 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

4 (18,2%) 0 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ 

> 30 ʥʛ/ʤʣ 

0 2 (9,1 %) 

Acinetobacter (n = 20) 

ɼʝʬʠʮʠʪ 

< 20 ʥʛ/ʤʣ 

4 (20,0 %) 8 (40,0 %) ɢ2 = 0,952, 

df = 2, 

ʨ = 0,622 ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

2 (10,0 %) 4 (20,0 %) 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝʥʠʷ 

> 30 ʥʛ/ʤʣ 

0 2 (10,0 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ. 
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ɺ ʪʘʙʣʠʮʘʭ 38, 39 ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʤʠʢʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʧʘ-

ʮʠʝʥʪʦʚ ʩ ʍɿʃ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ VD. 

ʉʦʛʣʘʩʥʦ ʜʠʟʘʡʥʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʝʨʠʬʠʢʘʮʠʷ ʚʦʟʙʫʜʠʪʝʣʝʡ 

(Pseudomonas aeruginosa, Burkholderia cepacia, ɸcinetobacter, Streptococcus 

pneumoniae, Staphylococcus aureus), ʦʧʨʝʜʝʣʝʥ ʭʘʨʘʢʪʝʨ ʤʠʢʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ 

ʧʫʪʝʡ (ʛʨʘʤ+ ʠ ʛʨʘʤï) ʫ ʦʙʩʣʝʜʫʝʤʦʡ ʢʦʛʦʨʪʳ ʚ ʬʦʢʫʩʝ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ VD. 

ʀʟʦʣʠʨʦʚʘʥʥʘʷ ʛʨʘʤï ʬʣʦʨʘ ʙʳʣʘ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʪʦʣʴʢʦ ʚ ʛʨʫʧʧʝ ʚʪʦʨʠʯʥʳʭ 

ʍɿʃ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʩʤʝʰʘʥʥʘʷ ʤʠʢʨʦʙʠʦʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶ-

ʘɦʩ̫ʷ ʥʘʣʠʯʠʝʤ ʛʨʘʤ+ ʠ ʛʨʘʤï ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʪʤʝʯʘʣʘʩʴ ʧʨʠ ʜʝʬʠʮʠʪʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ, ʦʜʥʘʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʚʩʪʨʝʯʘʣʘʩʴ ʯʘʱʝ (63,5 ʠ 12,5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʦʩʣʝʞʠ-

ʚʘʝʪʩʷ ʠ ʧʨʠ ʠʟʦʣʠʨʦʚʘʥʥʦʤ ʚʳʩʝʚʝ ʛʨʘʤ+ ʤʠʢʨʦʬʣʦʨʳ: ʧʘʮʠʝʥʪʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʦʩʪʘʶʪʩʷ ʚ ʣʠʜʝʨʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʡ, ʦʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʥʝ-

ʚʝʣʠʢʘ (ʨ = 0,710). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ VD ʛʨʘʤ+ ʤʠʢʨʦʙʠʦʪʫ ʜʦ-

ʩʪʦʚʝʨʥʦ ʯʘʱʝ ʦʧʨʝʜʝʣʷʣʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ (ɢ2 = 10,239, df = 2, ʨ = 0,006, ORï3,429, 

ɼʀ 1,318ï8,922). ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʘʢ ʛʨʘʤ+, ʪʘʢ 

ʛʨʘʤï ʬʣʦʨʳ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠ ʜʝʬʠʮʠʪʦʤ VD ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝ-

ʬʝʨʝʥʪʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫ ʜʝʪʝʡ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʦʪʤʝʯʘʣʦʩʴ ʩʪʘʪʠʪʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʝʬʠʮʠʪʘ VD ʧʨʠ ʚʝʨʠʬʠʢʘʮʠʠ Streptococcus 

pneumoniae (ɢ2 = 11,494, df = 2, ʨ = 0,004, ORï11,250, ɼʀ 2,267ï55,833), ʪʦʛʜʘ ʢʘʢ 

Staphylococcus aureus ʯʘʱʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʩʷ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ VD ʫ ʧʘʮʠʝʥ-

ʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʣʝʛʢʠʭ (ɢ2 = 12,274, df = 2, ʨ = 0,003, ORï9,000, 

ɼʀ 2,397ï33,789). ɸʥʘʣʠʟ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚ ʛʨʫʧʧʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʛʨʘʤï ʤʠʢʨʦ-

ʬʣʦʨʳ, ʘ ʠʤʝʥʥʦ ï ʜʣʷ ʩʝʧʘʮʠʦʥʥʦʡ ʠʥʬʝʢʮʠʠ, ʧʨʦʚʝʜʝʥ ʥʝ ʙʳʣ ʚ ʩʚʷʟʠ ʩ ʦʙʥʘʨʫ-

ʞʝʥʠʝʤ ʜʘʥʥʦʛʦ ʚʦʟʙʫʜʠʪʝʣʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫ ʧʘʮʠʝʥʪʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʚ ʩʦʩʪʦʷ-

ʥʠʠ ʜʝʬʠʮʠʪʘ VD ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘ-

ʣʠʟʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʚʝʨʠʬʠʢʘʮʠʠ ʩʠʥʝʛʥʦʡʥʦʡ ʧʘʣʦʯʢʠ ʧʦ ʤʝʨʝ 

ʫʤʝʥʴʰʝʥʠʷ ʟʥʘʯʝʥʠʡ VD ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʢʘʢ ʫ ʜʝʪʝʡ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, ʪʘʢ ʠ ʚʪʦ-

ʨʦʡ. ɻʨʠʙʳ ʨʦʜʘ Candida ʫ ʜʝʪʝʡ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʍɿʃ ʦʙʥʘʨʫʞʝʥʳ ʚ 72,7 % ʧʨʠ 
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ʜʝʬʠʮʠʪʝ VD ʠ ʣʠʰʴ 9,1 % ï ʩ ʨʝʬʝʨʝʥʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʋ ʙʦʣʴʥʳʭ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ ʜʨʦʞʞʝʧʦʜʦʙʥʳʝ ʛʨʠʙʳ ʚʳʷʚʣʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʩʳʚʦʨʦʪʦʯʥʦʛʦ VD. 

ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ VD ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʚ çʢʣʘʩʩʠʯʝʩʢʦʡè 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʛʫʣʷʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʬʦʩʬʦʨʥʦ-ʢʘʣʴʮʠʝʚʦʤ ʤʝʪʘʙʦʣʠʟʤʝ, ʧʨʦ-

ʮʝʩʩʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʝʣʝʪʘ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʩʪʝʡ, ʚ ʥʘʨʫ-

ʰʝʥʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ D-ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫ-

ʩʣʦʚʣʝʥʥʦʤ) ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠ ʚʩʝʭ ʪʠʧʘʭ ʦʩʪʝʦʧʦʨʦʟʘ. ʇʦʵʪʦʤʫ ʜʘʣʝʝ ʙʳʣʠ ʧʨʦʘʥʘ-

ʣʠʟʠʨʦʚʘʥʳ ʟʥʘʯʝʥʠʷ VD ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʝʨʝʣʦʤʦʚ ʫ ʦʙʩʣʝʜʫʝʤʦʡ ʢʦ-

ʛʦʨʪʳ (ʪʘʙʣ. 40, ʨʠʩ. 3). 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʨʠ ʜʝʬʠʮʠʪʝ VD ʫ ʜʝʪʝʡ ʩ ʍɿʃ ʧʝʨʝ-

ʣʦʤʳ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 57,1 % ʩʣʫʯʘʝʚ, ʜʝʬʦʨʤʘʮʠʠ ʧʦʟʚʦʥʢʦʚ ï ʚ 

60,0 % ʥʘʙʣʶʜʝʥʠʡ ʠ ʢʦʤʧʨʝʩʩʠʦʥʥʳʝ ʧʝʨʝʣʦʤʳ ʧʦʟʚʦʥʦʯʥʠʢʘ ʫ 50 % ʜʝʪʝʡ. ʆʜ-

ʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʩ ʚʘʨʠʘʙʝʣʴʥʳʤʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʷʤʠ ʫʨʦʚʥʷ VD ʚ ʩʳʚʦʨʦʪʢʝ ʥʝ ʚʳʷʚʣʝʥʦ. ɺʠʜʠʤʦ, ʜʘʥʥʳʡ ʪʨʝʥʜ ʩʚʷʟʘʥ ʩ ʥʝ-

ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʮʠʝʥʪʦʚ ʜʣʷ ʩʪʘʪʠʪʩʪʠʯʝʩʢʛʦ ʘʥʘʣʠʟʘ. 

 

ʊʘʙʣʠʮʘ 40 ï ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D ʫ ʜʝʪʝʡ ʩ ʍɿʃ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʝʨʝʣʦʤʦʚ 
ʋʨʦʚʝʥʴ ʚʠʪʘʤʠʥʘ D3 

ʚ ʩʳʚʦʨʦʪʢʝ 

 

ʇʝʨʝʣʦʤʳ  

ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ 

(n = 14) 

ɼʝʬʦʨʤʘʮʠʷ  

ʧʦʟʚʦʥʢʦʚ  

(n = 20) 

ʂʦʤʧʨʝʩʩʠʦʥʥʳʡ 

ʧʝʨʝʣʦʤ ʧʦʟʚʦʥʦʯ-

ʥʠʢʘ (n = 4) 

ɼʝʬʠʮʠʪ 

< 20 ʥʛ/ʤʣ 

8 

(57,1 %) 

12 

(60,0 %) 

2 

(50,0 %) 

ʅʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 

20ï30 ʥʛ/ʤʣ 

2 

(14,3 %) 

6 

(30,0 %) 

2 

(50,0 %) 

ʈʝʬʝʨʝʥʪʥʳʝ ʟʥʘʯʝ-

ʥʠʷ > 30 ʥʛ/ʤʣ 

4 

(28,6 %) 

2 

(10,0 %) 

0 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦ-

ʩʪʦʚʝʨʥʦʩʪʴ 

ɢ2 = 4,572, 

df = 2, ʨ = 0,102 

ɢ2 = 2,392, 

df = 2, ʨ = 0,303 

ï 
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ʈʠʩʫʥʦʢ 3 ï ʇʦʢʘʟʘʪʝʣʠ VD ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʩʪʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ ʩ ʍɿʃ 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳ-

ʚʦʨʦʪʦʯʥʦʛʦ VD ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʤʦʜʠʬʠʮʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨ ʪʝ-

ʯʝʥʠʷ ʍɿʃ ʫ ʜʝʪʝʡ. ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʚ ʢʦʥʪʝʢʩʪʝ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʥʝʜʫʛʘ.  

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʵʪʠʦʣʦʛʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʪʝʧʝʥʴ ʩʦʮʠʘʣʠʟʘʮʠʠ ʦʢʘʟʳʚʘʶʪ 

ʤʦʱʥʦʝ ʤʦʜʝʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ VD ʩʪʘʪʫʩ ʚ ʚʦʟʨʘʩʪʥʦʤ ʘʩʧʝʢʪʝ. ʊʘʢ, ʫ ʜʝʪʝʡ 

ʤʣʘʜʰʝʛʦ ʠ ʩʪʘʨʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʜʝʬʠʮʠʪʥʳʝ ʟʥʘʯʝʥʠʷ 

VD ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʧʘʮʠʝʥʪʦʚ ʩʦ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʜʝʪʝʡ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ VD ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ.  

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʢʘʣʴʮʠ-

ʜʠʦʣʘ ʩʧʦʩʦʙʥʘ ʚʣʠʷʪʴ ʥʘ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʍɿʃ ʟʘ ʩʯʝʪ ʛʝʥʦʤʥʳʭ 

ʠ ʥʝʛʝʥʦʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ. ɺʳʷʚʣʝʥʘ ʢʦʨʨʝ-

ʣʷʮʠʷ ʤʝʞʜʫ VD-ʩʪʘʪʫʩʦʤ, ʢʨʘʪʥʦʩʪʴʶ ʠ ʪʷʞʝʩʪʴʶ ʦʙʦʩʪʨʝʥʠʡ, ʭʘʨʘʢʪʝʨʦʤ ʤʠʢ-

ʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʣʝʛʢʠʭ. ʆʪ-

ʤʝʯʝʥʦ, ʯʪʦ ʜʝʬʠʮʠʪ VD ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʢʣʠ-

ʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʩʥʠʞʝʥʠʝʤ ʩʢʦʨʦʩʪʥʳʭ ʣʝʛʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʛʣʘʩʥʦ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

57,1%

14,3%

28,6%

˽͔͔ͪͦͣ͡· ͭͪͯ͋;͊ͭ·ͻ 
͔͚ͦͫͭ͟

͔͔͔ͣͤ нл ͎ͤ\ͣ͡

20-ол ͎ͤ\ͣ͡

͔͔͋ͦ͡ ол ͎ͤ\ͣ͡

60,0
%

30,0
%

10,0
%

˨͔ͺͦͪͣ͊ͼ͙Ύ 
͍͍ͨͦͦͤͦ͘͟

͔͔͔ͣͤ нл ͎ͤ\ͣ͡
20-ол ͎ͤ\ͣ͡
͔͔͋ͦ͡ ол ͎ͤ\ͣ͡

50%50%

0%

˴͔͙ͦͣͨͪͫͫͦͤͤ·͚ 
͔͔ͨͪͦͣ͡ 

͍ͨͦͦͤͦ͘;͙ͤ͊͟
͔͔͔ͣͤ нл ͎ͤ\ͣ͡

20-ол ͎ͤ\ͣ͡

͔͔͋ͦ͡ ол ͎ͤ\ͣ͡



83 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʫʨʦʚʥʷ VD ʫ ʧʘʮʠʝʥʪʦʚ ʍɿʃ ʩ ʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʝʡ ʜʦʟʳ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʨʝʬʝʨʝʥʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʫʣʫʯ-

ʰʝʥʠʷ ʧʨʦʛʥʦʟʘ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ.   
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ɻʃɸɺɸ 5. ɺʃʀʗʅʀɽ ʇʆʃʀʄʆʈʌʀɿʄɸ BSMI (283 G > A) ɻɽʅɸ VDR  

ʅɸ ʊɽʏɽʅʀɽ ʍʈʆʅʀʏɽʉʂʀʍ ɿɸɹʆʃɽɺɸʅʀʁ ʃɽɻʂʀʍ ʋ ɼɽʊɽʁ 

 

ɻʝʥ VDR ʢʦʜʠʨʫʝʪ ʨʝʮʝʧʪʦʨ, ʩʚʷʟʳʚʘʶʱʠʡ ʚʠʪʘʤʠʥ D3 ʠ ʨʝʛʫʣʠʨʫʶʱʠʡ ʘʢ-

ʪʠʚʥʦʩʪʴ ʛʝʥʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʠ ʩʝʢʨʝʮʠʶ ʧʘʨʘʱʠʪʦʚʠʜʥʦʛʦ ʛʦʨʤʦʥʘ, ʢʦʥ-

ʪʨʦʣʠʨʫʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʤʝʦʩʪʘʟ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ. ʕʪʦʪ ʨʝʮʝʧʪʦʨ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʝʤʝʡʩʪʚʫ ʪʨʘʥʩ-ʘʢʪʠʚʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ 

ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʩʪʝʨʦʠʜʥʳʭ ʠ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ. 

ʇʦʩʣʝʜʫʶʱʠʝ ʤʠʰʝʥʠ ʵʪʦʛʦ ʷʜʝʨʥʦʛʦ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʫʯʘʩʪʚʫʶʪ ʚ ʤʠʥʝʨʘʣʴʥʦʤ ʦʙʤʝʥʝ, ʭʦʪʷ ʨʝʮʝʧʪʦʨ ʨʝʛʫʣʠʨʫʝʪ ʮʝʣʳʡ ʨʷʜ ʜʨʫʛʠʭ ʤʝ-

ʪʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ, ʥʘʧʨʠʤʝʨ, ʪʝʭ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ. ʆʜʥʦ-

ʥʫʢʣʝʦʪʠʜʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʩʪʘʨʪ-ʢʦʜʦʥʝ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʠʥʠʘʮʠʘʪʦʨʥʦʛʦ 

ʢʦʜʦʥʘ ʥʘ ʪʨʠ ʢʦʜʦʥʘ ʦʪ ʥʘʯʘʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʩʧʣʘʡʩʠʥʛʘ ʦʙʨʘʟʫ-

ʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʪʨʘʥʩʢʨʠʧʪʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʙʝʣʢʠ. ʏʝʣʦʚʝʯʝ-

ʩʢʠʡ ʛʝʥ, ʢʦʜʠʨʫʶʱʠʡ ʨʝʮʝʧʪʦʨ VD ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʭʨʦʤʦʩʦʤʝ 12q12-q14 (ʪʘʙʣ. 41).  

 

ʊʘʙʣʠʮʘ 41 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ 

BSMI (283 G > A) ʛʝʥʘ VDR ʫ ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ 
ɻʝʥʦʪʠʧʳ ʂʦʥʪʨʦʣʴʥʘʷ  

ʛʨʫʧʧʘ 

(n = 85) 

ʇʝʨʚʠʯʥʳʝ  

ʍɿʃ 

(n = 42) 

ɺʪʦʨʠʯʥʳʝ  

ʍɿʃ 

(n = 56) 

ɢ2; p 

G/G 28 (32,9 %) 12 (28,5 %) 20 (35,7 %) ɢ2 = 18,556, 

p1 < 0,001, 

df = 4 
G/ɸ 49 (57,6 %) 18 (42,8 %) 16 (28,5 %) 

ɸ/ɸ 8 (9,5 %) 12 (28,7 %)  20 (35,8 %) 

ɸʣʣʝʣʠ n = 134 n = 60 n = 72 ɢ2 = 1,490, 

p2 = 0,475, 

df = 2 
G 77 (57,4 %) 30 (50,0 %) 36 (50,0 %) 

A 57 (76,6 %) 30 (50,0 %) 36 (50,0 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʤʝʞʜʫ ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦ-

ʨʠʯʥʳʤʠ ʍɿʃ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʛʝʥʦʪʠʧʘʤ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ 

ʛʨʫʧʧʳ ʤʝʞʜʫ ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʘʣʣʝʣʷʤ. 

 

ʄʝʞʜʫ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʝʥʦʪʠʧʦʚ G/G, G/ɸ ʠ ɸ/ɸ (ɢ2 = 18,556, p < 0,001, 

df = 4). ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ, ʛʝʥʦʪʠʧ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʚʦʡ ʩʦʩʪʘʚ 

ʤʠʥʦʨʥʳʡ ʘʣʣʝʣʴ A, ʚ ʛʦʤʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʪʘʪʠʪʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ 
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ʚʩʪʨʝʯʘʣʩʷ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ, ʢʘʢ ʚ ʧʝʨʚʦʡ, ʪʘʢ ʠ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʷ (ɢ2 = 7,889, p = 0,020, df = 2 ʠ ɢ2 = 18,028, p < 0,001, df = 

2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʯʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ 

ʚʳʷʚʠʣ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʘʩʩʦʮʠʘʮʠʶ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʤʠʥʦʨʥʦʛʦ ʛʝʥʦʪʠʧʘ ʩ ʨʘʟʚʠ-

ʪʠʝʤ ʍɿʃ ʫ ʜʝʪʝʡ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ (OR = 3,850 (ɼʀ 1,432ï10,352 ʠ OR = 5,347 (ɼʀ 

2,151ï13,290) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ G/G ʠ G/ɸ ʚ ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʦʩʥʦʚʥʳʭ 

ʛʨʫʧʧʘʭ ʙʳʣʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ (ʪʘʙʣ. 42ï43) 

ʇʨʠ ʘʥʘʣʠʟʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʠʢʦʛʦ ʘʣʣʝʣʷ G ʠ ʤʫʪʘʥʪʥʦʛʦ ɸ ʧʦʣʠ-

ʤʦʨʬʠʟʤʘ BSMI (283 G > A) ʛʝʥʘ VDR ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ ʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʘʭ ʜʦ-

ʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʥʘʡʜʝʥʦ (ɢ2 = 1,490, p = 0,475, df = 2). 

 

ʊʘʙʣʠʮʘ 42 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI 

(283 G > A) ʛʝʥʘ VDR ʫ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ 
ɻʝʥʦʪʠʧʳ ʂʦʥʪʨʦʣʴʥʘʷ  

ʛʨʫʧʧʘ (n = 85) 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 42) ɢ2; p 

 

G/G 28 (32,9 %) 12 (28,5 %) ɢ2 = 7,889, 

p1 = 0,020, 

df = 2  
G/ɸ 49 (57,6 %) 18 (42,8%) 

ɸ/ɸ 8 (9,5 %) 12 (60,0 %) OR = 3,850 (ɼʀ 1,432ï10,352) 

ɸʣʣʝʣʠ n = 134 n = 60  

G 77 (57,4 %) 30 (50,0 %) ɢ2 = 0,933, 

p2 = 0,335, 

df = 1 
A 57 (76,6%) 30 (50,0 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʤʝʞʜʫ ʧʝʨʚʠʯʥʳʤ ʍɿʃ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʛʝʥʦʪʠʧʘʤ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʤʝʞʜʫ ʧʝʨ-

ʚʠʯʥʳʤ ʍɿʃ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʘʣʣʝʣʷʤ. 

 

ʊʘʙʣʠʮʘ 43 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI 

(283 G > A) ʛʝʥʘ VDR ʫ ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ 
ɻʝʥʦʪʠʧʳ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (n = 85) ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 56) ɢ2; p 

G/G 58,4 (32,9 %) 41,6 (35,7 %) ɢ2 = 18,028, 

p1 < 0,001, 

df = 2  
G/ɸ 75,4 (57,6 %) 24,6 (28,6 %) 

ɸ/ɸ 8 (28,6 %) 20 (71,4 %), OR = 5,347,  

(ɼʀ 2,151ï13,290) 

ɸʣʣʝʣʠ n = 134 n = 72  

G 77 (68,2 %) 36 (31,8 %) ɢ2 = 1,053, 

p2 = 0,305, 

df = 1 
A 57 (61,3 %) 36 (38,7 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʤʝʞʜʫ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʠ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʛʝʥʪʦʪʠʧʘʤ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʤʝʞʜʫ 

ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʘʣʣʝʣʷʤ. 
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ʋʯʠʪʳʚʘʷ ʨʘʟʣʠʯʥʳʝ ʵʪʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠ-

ʪʠʷ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʜʝʪʝʡ, ʧʨʦʘʥʘʣʠʟʠ-

ʨʦʚʘʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʣʣʝʣʝʡ ʠ ʛʝʥʦʪʠʧʦʚ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI (283 G > A) ʛʝʥʘ 

VDR ʫ ʧʘʮʠʝʥʪʦʚ ʢʘʞʜʦʡ ʠʟʫʯʘʝʤʦʡ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ (ʪʘʙʣ. 44ï48). ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫ ʙʦʣʴʥʳʭ ʩ ʍɹ, ʄɺ, ʧʝʨʚʠʯʥʳʤʠ ʠʤʤʫʥʦʜʝ-

ʬʠʮʠʪʘʤʠ ʛʝʥʦʪʠʧ ɸ/ɸ ʚʩʪʨʝʯʘʣʩʷ ʩʪʘʪʠʪʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴ-

ʥʦʡ ʛʨʫʧʧʝ (p < 0,001, df = 2). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʙʨʦʥ-

ʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ (ɢ2 = 3,271 p = 0,195, df = 2) ʠ ʆɹ (ɢ2 = 2,548, p = 0,280, df = 2) 

ʧʦʜʦʙʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ.  

 

ʊʘʙʣʠʮʘ 44 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI 

(283 G > A) ʛʝʥʘ VDR ʫ ʜʝʪʝʡ ʩ ʍɹ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 
ɻʝʥʦʪʠʧʳ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (n = 85) ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ (n = 30) ɢ2; p 

G/G 28 (81,3 %) 6 (18,7 %) ɢ2 = 9,851, 

p1 = 0,008, 

df = 2 
G/ɸ 49 (77,8 %) 14 (22,2 %) 

ɸ/ɸ 8 (44,5 %) 10 (55,5 %) OR = 4,813  

(ɼʀ 1,681ï13,778) 

ɸʣʣʝʣʠ n = 134 n = 44  

G 77 (79,4 %) 20 (20,6 %) ɢ2 = 1,926, 

p2 = 0,166, 

df = 1 
A 57 (70,4 %) 24 (29,6 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɹ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʧʦ ʛʝʥʪʦʪʠʧʘʤ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʍɹ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ 

ʘʣʣʝʣʷʤ. 

 

ʊʘʙʣʠʮʘ 45 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ 

BSMI (283 G > A) ʛʝʥʘ VDR ʫ ʜʝʪʝʡ ʩ ʄɺ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 
ɻʝʥʦʪʠʧʳ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (n = 85) ʄʫʢʦʚʠʩʮʠʜʦʟ (n = 34) ɢ2; p 

G/G 28 (66,7 %) 14 (33,3 %) ɢ2 = 16,048, 

p1 < 0,001, 

df = 2 
G/ɸ 49 (86,0 %) 8 (14,0 %) 

ɸ/ɸ 8 (40,0 %) 12 (60,0 %) OR = 5,250 

(ɼʀ 1,908ï14,448) 

ɸʣʣʝʣʠ n = 134 n = 42  

G 77 (77,8 %) 22 (22,2 %) ɢ2 = 0,336, 

p2 = 0,563, 

df = 1 
A 57 (74,1 %) 20 (25,9 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄɺ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʧʦ ʛʝʥʦʪʠʧʘʤ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄɺ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ 

ʘʣʣʝʣʷʤ. 
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ʊʘʙʣʠʮʘ 46 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI 

(283 G > A) ʛʝʥʘ VDR ʫ ʜʝʪʝʡ ʩ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 
ɻʝʥʦʪʠʧʳ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

 (n = 93) 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ 

(n = 10) 

ɢ2; p 

 

G/G 28 (82,4 %) 6 (17,6 %) ɢ2 = 3,271, 

p1 = 0,195, 

df = 2 
G/ɸ 49 (93,0 %) 4 (7,0 %) 

ɸ/ɸ 8 (100 %) 0 (0 %) 

ɸʣʣʝʣʠ n = 134 n = 14  

G 77 (88,6 %) 10 (11,4 %) ɢ2= 1,020, 

p2 = 0,313, df = 1 A 57 (94,0 %) 4 (6,0 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺʇʈʃ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʦʡ ʧʦ ʛʝʥʦʪʠʧʘʤ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺʇʈʃ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʧʦ ʘʣʣʝʣʷʤ. 

 

ʊʘʙʣʠʮʘ 47 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI 

(283 G > A) ʛʝʥʘ VDR ʫ ʜʝʪʝʡ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʤʠ ʠ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ 

ɻʝʥʦʪʠʧʳ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

 (n = 93) 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ 

(n = 12) 

ɢ2; p 

 

G/G 28 (100 %) 0 (0 %) ɢ2 = 25,989, 

p1 < 0,001, 

df = 2 
G/ɸ 49 (92,5 %) 4 (7,5 %) 

ɸ/ɸ 8 (50,0 %) 8 (50,0 %) OR = 19,250  

(ɼʀ 4,729ï78,361) 

ɸʣʣʝʣʠ n = 134 n = 16  

G 77 (95,1 %) 4 (4,9 %) ɢ2 = 4,827, 

p2 = 0,029, df = 1,  

f = 0,01707, p < 0,05 
A 57 (82,7%) 12 (17,3 %)  

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʇʀɼ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʧʦ ʛʝʥʦʪʠʧʘʤ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʇʀɼ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ 

ʘʣʣʝʣʷʤ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʘ ʘʩʩʦʮʠʘ-

ʮʠʷ ʛʝʥʦʪʠʧʘ ɸ/ɸ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI (283 G > A) ʛʝʥʘ VDR ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ 

ʩ ʍɹ, ʄɺ ʠ ʧʝʨʚʠʯʥʳʤʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘʤʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʣʠʷʥʠʝ ʜʘʥʥʦʛʦ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʚ ʛʝʥʝʟʝ ʫʢʘʟʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.  
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ʊʘʙʣʠʮʘ 48 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI 

(283 G > A) ʛʝʥʘ VDR ʫ ʜʝʪʝʡ ʩ ʆɹ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 
ɻʝʥʦʪʠʧʳ ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 

 (n = 85) 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʝ ʙʨʦʥʭʠʦʣʠʪʳ 

(n = 12) 

ɢ2; p 

 

G/G 28 (82,4 %) 6 (17,6 %) ɢ2 = 2,548, 

p1 = 0,280, 

df = 2 
G/ɸ 49 (92,5 %) 4 (7,5 %) 

ɸ/ɸ 8 (80,0 %) 2 (20,0 %) 

ɸʣʣʝʣʠ n = 134 n = 18 ɢ2; p 

G 77 (88,6 %) 10 (11,4 %) ɢ2 = 0,010, 

p2= 0,921, df = 1 A 57 (87,7 %) 8 (12,3 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʆɹ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʧʦ ʛʝʥʦʪʠʧʘʤ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʆɹ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʘʣ-

ʣʝʣʷʤ. 

 

ʇʦ ʜʘʥʥʳʤ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʫ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʡ ʧʦʣ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʭ ʧʨʝʜʠʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʍɹ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʘʩʩʦʮʠʘʮʠʠ ʚʣʠʷʥʠ ̫ʜʘʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʥʘ ʛʝʥʜʝʨʥʳʡ ʧʨʠʟʥʘʢ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʍɿʃ ʫ ʜʝʪʝʡ. ɺr ʷʚʣʝʥʦ, ʯʪʦ ʛʝʥʦʪʠʧ ɸ/ɸ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI 

(283 G > A) ʛʝʥʘ VDR ʫ ʙʦʣʴʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩʘʪʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʯʘʱʝ ʚʩʪʨʝ-

ʯʘʝʪʩʷ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ (ɢ2 = 11,400, p = 0,004, df = 2, OR = 3,667 (ɼʀ 1,14ï

11,78).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʫʪʘʥʪʥʳʡ ʛʦʤʦʟʠʛʦʪʥʳʡ ʛʝʥʦʪʠʧ ɸ/ɸ ʷʚʣʷʝʪʩʷ ʧʨʝʜʨʘʩʧʦ-

ʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʙʨʦʥʭʦʣʝʛʦʯʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʤʘʣʴʯʠ-

ʢʦʚ ʧʨʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʣʝʛʢʠʭ. ʇʨʠ ʘʥʘʣʠʟʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʝʥʦʪʠ-

ʧʦʚ G/G, G/ɸ ʠ ɸ/ɸ ʧʦ ʢʘʞʜʦʡ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ. ʏʪʦ, ʚʝʨʦʷʪʥʦ, 

ʩʚʷʟʘʥʦ ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʮʠʝʥʪʦʚ ʚ ʢʘʞʜʦʡ ʢʦʛʦʨʪʝ.  

ʋ ʙʦʣʴʥʳʭ ʩ ʍɹ ʠ ʄɺ ʛʝʥʦʪʠʧ ɸ/ɸ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI (283 G > A) ʛʝʥʘ 

VDR ʧʨʝʚʘʣʠʨʫʝʪ ʫ ʤʘʣʴʯʠʢʦʚ, ʦʜʥʘʢʦ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʬʠʢ-

ʩʠʨʦʚʘʥʘ ʥʘ ʫʨʦʚʥʝ 10 %. ʇʨʠ ʆɹ ʤʫʪʘʥʪʥʳʡ ʛʝʥʦʪʠʧ ʚʩʪʨʝʯʘʣʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫ 

ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ (ʪʘʙʣ. 49).  
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ʊʘʙʣʠʮʘ 49 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ 

BSMI (283 G > A) ʛʝʥʘ VDR ʧʦ ʛʝʥʜʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ ʫ ʜʝʪʝʡ ʩ ʍɿʃ 
ɻʝʥʦʪʠʧʳ  G/G G/ɸ ɸ/ɸ ɢ2; p G A ɢ2; p 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 42) 

ʄʘʣʴʯʠʢʠ 

(n = 24) 

6 

(25,0 %) 

8 

(33,3 %) 

10 

(41,7 %) 

ɢ2 = 

4,796, 

p = 

0,091, 

df = 2 

14 

(43,75 %) 

18 

(56,25 %) 

ɢ2 = 

1,071, 

p = 0,301, 

df = 1 
ɼʝʚʦʯʢʠ 

(n = 18) 

6 

(33,3 %) 

10 

(55,6 %) 

2 

(11,1 %) 

16 

(57,1 %) 

12 

(42,9 %) 

ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 56) 

ʄʘʣʴʯʠʢʠ 

(n = 28) 

4  

(14,3 %) 

10 

(35,7 %) 

14 

(50,0 %) 

OR = 

3,667 

(ɼʀ 

1,141ï

11,788) 

ɢ2 = 

11,400 

p = 0,004 

df = 2 

14  

(36, 8%) 

24 

(63, 2%) 

ɢ2 = 5,573 

p = 0,019 

df = 1 

ɼʝʚʦʯʢʠ 

(n = 28) 

16 

(57,1 %) 

6 

(21,4 %) 

6 

(21,4 %) 

22 

(64,7 %) 

12 

(35,3 %) 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ (n = 30) 

ʄʘʣʴʯʠʢʠ 

(n = 18) 

4 

(22,2 %) 

6  

(33,3 %) 

8  

(44,4 %) 

ɢ2 = 

3,492, 

p = 0,175 

df = 2 

10  

(41,7 %) 

14  

(58,3 %) 

ɢ2 = 

0,306, 

p = 0,581, 

df = 1 
ɼʝʚʦʯʢʠ 

(n = 12) 

2 

(16,7 %) 

8  

(66,7 %) 

2 

(16,7 %) 

10  

(50,0 %) 

10  

(50,0 %) 

ʄʫʢʦʚʠʩʮʠʜʦʟ (n = 34) 

ʄʘʣʴʯʠʢʠ 

(n = 16) 

4  

(25,0 %) 

4  

(25,0 %) 

8  

(50,0 %) 

ɢ2 = 

3,800 

p = 0,150 

df = 2 

8  

(40,0 %) 

12  

(60,0 %) 

ɢ2 = 

2,346, 

p = 0,126, 

df = 1 
ɼʝʚʦʯʢʠ 

(n = 18) 

10 

(55,6 %) 

4 

(22,2 %) 

4  

(22,2 %) 

14 

(63,6 %) 

8 

(36,4 %) 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ (n = 10) 

ʄʘʣʴʯʠʢʠ 

(n = 4) 

0 

(0 %) 

4 

(100,0 

%) 

0 

(0 %) 

ï 4  

(50,0 %) 

4  

(50,0 %) 

ɢ2 = 

2,107, 

p = 0,147, 

df = 1, 

f = 

0,08492, 

p > 0,05 

ɼʝʚʦʯʢʠ 

(n = 6) 

6 

(100,0 

%) 

0  

(0 %) 

0  

(0 %) 

6 

(100 %) 

0  

(0 %) 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ (n = 12) 

ʄʘʣʴʯʠʢʠ 

 (n = 8) 

0  

(0 %) 

2  

(25,0 %) 

6  

(75,0 %) 

ï 2  

(20,0 %) 

8  

(80,0 %) 

ɢ2 = 0, 

p = 1,0,  

df = 1, 

f = 

0,60440, 

p > 0,05 

ɼʝʚʦʯʢʠ 

 (n = 4) 

0  

(0 %) 

2  

(50,0 %) 

2  

(50,0 %) 

2  

(33,3 %) 

4  

(66,7 %) 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ ʙʨʦʥʭʠʦʣʠʪ (n = 12) 

ʄʘʣʴʯʠʢʠ 

 (n = 6) 

2  

(33,3 %) 

2  

(33,3 %) 

2  

(33,3 %) 

ɢ2 = 

2,667, 

4  

(50,0 %) 

4  

(50,0 %) 

ɢ2 = 

0,267, 
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ɼʝʚʦʯʢʠ 

 (n = 6) 

4  

(66,7 %) 

2  

(33,3 %) 

0  

(0 %) 

p = 

0,264, 

df = 2 

6  

(75,0 %) 

2  

(25,0 %) 

p = 0,606, 

df = 1, 

f = 

0,36364, 

p > 0,05 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ. 

 

ʋʯʠʪʳʚʘʷ ʚʣʠʷʥʠʝ VD ʥʘ ʬʘʢʪʦʨʳ ʚʨʦʞʜʝʥʥʦʛʦ ʠ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʠ-

ʪʝʪʘ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʚʦʟʤʦʞʥʳʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʘʩʩʦʮʠʘʮʠʠ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨ-

ʪʠʥʳ ʩ ʚʘʨʠʘʥʪʘʤʠ ʠʟʫʯʘʝʤʳʭ ʛʝʥʦʪʠʧʦʚ ʧʦ ʧʦʣʠʤʦʨʬʠʟʤʫ BSMI (283 G > A) ʛʝʥʘ 

VDR. ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʢʨʘʪʥʦʩʪʴ ʠ ʪʷʞʝʩʪʴ 

ʦʙʦʩʪʨʝʥʠʡ ʫ ʜʝʪʝʡ, ʭʘʨʘʢʪʝʨ ʤʠʢʨʦʙʠʦʪʳ ʠ ʚʘʨʠʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʌɺɼ, ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʭʘʨʘʢʪʝʨ ʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʜʘʥʥʳʤ ʂʊ ʣʝʛʢʠʭ.  

 

ʊʘʙʣʠʮʘ 50 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ  

BSMI (283 G > A) ʛʝʥʘ VDR ʧʦ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʦʙʦʩʪʨʝʥʠʷ ʫ ʜʝʪʝʡ ʩ ʍɿʃ 

ɻʝʥʦ-

ʪʠʧʳ 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ  ɺʪʦʨʠʯʥʳʝ ʍɿʃ  

ʉʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʦʙʦʩʪʨʝʥʠʷ 

ʉʨʝʜʥʷ ̫ 

(n = 32) 

ʊ̫ ʞʝʣʘ ̫ 

(n = 10)  

ɢ2; p ʉʨʝʜʥʷ ̫ 

(n = 40) 

ʊ̫ ʞʝʣʘʷ  

(n = 16)  

ɢ2; p 

 

G/G 16 (88,9 %), 

OR = 0,250  

(ɼʀ 0,046ï

1,365) 

 

2 (11,1 %) ɢ2 = 

6,475, 

p = 

0,040 

df = 2 

20 (91,0 %), 

OR = 0,143  

(ɼʀ 0,029ï

0,712) 

2 (9,0 %) ɢ2 = 

6,771, 

p = 

0,034, 

df = 2 

A/G 10 (83,4 %) 2 (16,6 %) 8 (57,2 %) 6 (42,8 %) 

A/A 6 (50,0 %) 6 (50,0 %), 

OR = 6,500 

(ɼʀ 1,386ï

30,488) 

12 (60,0 %) 8 (40,0 %), 

OR = 2,333 

(ɼʀ 1,709ï

7,675) 

ɸʣ-

ʣʝʣʠ 

n = 42 n = 12  n = 48  n = 22  

G 26 (86,7 %) 4 (13,3 %) ɢ2 = 

2,037, 

p = 

0,154, 

df = 1 

28 (75,0 %) 8 (25,0 %) ɢ2 = 

2,102, 

p = 

0,148, 

df = 1 

A 16 (66,7 %) 8 (33,3 %)  20 (58,9 %) 14 (41,1 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ. 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʪʷʞʝʩʪʠ ʦʙʦʩʪʨʝʥʠʡ ʚ ʬʦʢʫʩʝ ʧʦʣʠʤʦʨʬʠʟʤʘ Bsm1 VST7 G > A 

ʛʝʥʘ VDR ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʝʥʦʪʠʧʘʤʠ ʫ 
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ʧʘʮʠʝʥʪʦʚ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ (ɢ2 = 6,475, p = 0,040, df = 2 ʠ ɢ2 = 6,771, 

p = 0,034, df = 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʪʘʙʣ. 50, 51).  

 

ʊʘʙʣʠʮʘ 51 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ  

BSMI (283 G > A) ʛʝʥʘ VDR ʧʦ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʦʙʦʩʪʨʝʥʠʷ ʫ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ 
ʉʪʝʧʝʥʴ 

ʪʷʞʝʩʪʠ 

G/G  A/G A/A ɢ2; p G A ɢ2; p 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ (n = 30) 

ʉʨʝʜʥʷʷ 

(n = 24) 

10 

(41,7 %) 

8 

(33,3 %) 

6  

(25,0 %) 

ɢ2 = 

4,583, 

p = 

0,102, 

df = 2 

18 

(56,25 %) 

14 

(43,75 %

) 

ɢ2 = 0,344, 

p = 0,558, 

df = 1, 

f = 

0,38452, 

p > 0,05 

ʊʷʞʝʣʘʷ 

(n = 6)  

2 

(33,3 %) 

0  

(0 %) 

4  

(66,7 %) 

2  

(33,3 %) 

4  

(66,7 %) 

ʄʫʢʦʚʠʩʮʠʜʦʟ (n = 34) 

ʉʨʝʜʥʷʷ 

(n = 28) 

12 

(42,8 %) 

6 

(21,4 %) 

10 

(35,7 %) 

ɢ2 = 

0,414, 

p = 

0,813, 

df = 2 

18 

(52,9 %) 

16 

(47,1 %) 

ɢ2 = 0,059, 

p = 0,808, 

df = 1 ʊʷʞʝʣʘʷ 

(n = 6) 

2 

(33,3 %) 

2 

(33,3 %) 

2 

(33,3 %) 

4 (50,0 %) 4 

(50,0 %) 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ (n = 10) 

ʉʨʝʜʥʷʷ 

(n = 4) 

6 

(75,0 %) 

2 

(25,0 %) 

0  

(0 %) 

ï 8  

(80,0 %) 

2  

(20,0 %) 

ɢ2 = 0,219, 

p = 0,640, 

df = 1, 

f = 

0,52048, 

p > 0,05 

ʊʷʞʝʣʘʷ 

(n = 8) 

0  

(0 %) 

2  

(100 %) 

0 

(0 %) 

2 

(50,0 %) 

2 

(50,0 %) 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ (n = 12) 

ʉʨʝʜʥʷʷ 

(n = 4) 

2  

(50,0 %) 

0  

(0 %) 

2  

(50,0 %) 

ɢ2 = 

5,250, 

p = 

0,073, 

df = 2 

2  

(50,0 %) 

2  

(50,0 %) 

ɢ2 = 0,219, 

p = 0,640, 

df = 1, 

f = 

0,52048, 

p > 0,05 

ʊʷʞʝʣʘʷ 

(n = 8) 

0  

(0 %) 

2  

(25,0 %) 

6  

(75,0 %) 

2  

(20,0 %) 

8  

(80,0 %) 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʝ ʙʨʦʥʭʠʦʣʠʪʳ (n = 12) 

ʉʨʝʜʥʷʷ 

(n = 8) 

6 

(75,0 %) 

2  

(25,0 %) 

0  

(0 %) 

ɢ2 = 

7,500, 

p = 

0,024, 

df = 2 

8  

(80,0 %) 

2  

(20,0 %) 

ɢ2 = 1,778, 

p = 0,183, 

df = 1, 

f = 

0,11813, 

p > 0,05 

ʊʷʞʝʣʘʷ 

(n = 4) 

0  

(0 %) 

2  

(50,0 %) 

2 

(50,0 %) 

2  

(33,3 %) 

4  

(66,7 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ. 

 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʛʝʥʦʪʠʧ ɸ/ɸ ʷʚʣʷʝʪʩʷ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʢ ʨʘʟʚʠ-

ʪʠʶ ʪʷʞʝʣʦʛʦ ʦʙʦʩʪʨʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʛʝʥʦʪʠʧ G/G ʘʩʩʦʮʠʠʨʦʚʘʥ ʩʦ ʩʨʝʜʥʝʪʷʞʝʣʳʤ 

ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʦʤ, ʫ ʙʦʣʴʥʳʭ ʢʘʢ ʧʝʨʚʦʡ, ʪʘʢ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ. ʉʪʘʪʠʪʠʩʪʠʯʝʩʢʠ 
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ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʘʣʣʝʣʝʡ ɸ ʠ G ʚ ʢʦʥʪʝʢʩʪʝ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ʦʙʦʩʪʨʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ (ɢ2 = 2,037, p = 0,154, df = 1 ʠ ɢ2 = 

2,102, p = 0,148, df = 1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɸʥʘʣʠʟ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ ʦʙʥʘʨʫʞʠʣ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ 

ʛʝʥʦʪʠʧʘ ɸ/ɸ ʚ ʨʘʟʚʠʪʠʠ ʪʷʞʝʣʦʛʦ ʦʙʦʩʪʨʝʥʠʷ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʆʜʥʘʢʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʥʝʚʝʣʠʢʘ (ʦʢʦʣʦ 7ï10 %), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʤʘʣʦʯʠʩʣʝʥʥʳʤ 

ʩʦʩʪʘʚʦʤ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʢʦʥʲʶʛʘʮʠ ̫ʩʪʝʧʝʥʠ ɼʅ ʩ ʘʣʣʝʣʴʥʳʤʠ ʚʘ-

ʨʠʘʥʪʘʤʠ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI (283 G > A) ʛʝʥʘ VDR ʫ ʜʝʪʝʡ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ 

(ʪʘʙʣ. 52). 

 

ʊʘʙʣʠʮʘ 52 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ  

BSMI (283 G > A) ʛʝʥʘ VDR ʧʦ ʩʪʝʧʝʥʠ ɼʅ ʚ ʧʝʨʠʦʜ ʦʙʦʩʪʨʝʥʠʷ ʫ ʜʝʪʝʡ ʩ ʍɿʃ 
ɻʝʥʦ-

ʪʠʧʳ 

ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 42) ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 56) 

0 ʩʪʝ-

ʧʝʥʴ 

(n = 4) 

I ʩʪʝ-

ʧʝʥʴ  

(n = 16) 

IIïIII  

ʩʪʝʧʝʥʴ  

(n = 22) 

ɢ2; p 0 ʩʪʝ-

ʧʝʥʴ 

(n = 28) 

1 ʩʪʝ-

ʧʝʥʴ  

(n = 12) 

I ʩʪʝ-

ʧʝʥʴ  

(n = 16) 

ɢ2; p 

G/G 2 

(16,7 %) 

6 

(50,0 %) 

4  

(33,3 %) 

ɢ2 = 

8,962, 

p = 

0,063, 

df = 4  

12 

(66,7 %) 

2 

(11,1 %) 

4 

(22,2 %) 

ɢ2 = 8,637, 

p1 = 0,071, 

df = 4 A/G 2 

(16,7 %) 

6 

(50,0 %) 

4  

(33,3 %) 

12 

(60,0 %) 

4 

(20,0 %) 

4 

(20,0 %) 

A/A 0 

(0 %) 

4 

(22,3 %) 

14  

(77,7 %) 

4 

(22,3 %) 

6 

(33,3 %) 

8 

(44,4 %) 

ɸʣʣʝʣʠ n = 6 n = 22 n = 26  n = 40 n = 16 n = 20  

G 4 

(16,7 %) 

12 

(50,0 %) 

8 

(33,3 %) 

ɢ2 = 

4,078, 

p = 0,131, 

df = 2 

24 

(63,3 %) 

6 

(15,7 %) 

8 

(21,0 %) 

ɢ2 = 3,400, 

p2 = 0,183, 

df = 2 A 2 

(6,7 %) 

10 

(33,3 %) 

18 

(60,0 %) 

16 

(42,2 %) 

10 

(26,3 %) 

12 

(31,5 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʧʦ ʛʝʥʦʪʠʧʘʤ; ʨ2 ï ʧʦ ʠʩ-

ʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʧʦ ʘʣʣʝʣʷʤ. 
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ʊʘʙʣʠʮʘ 53 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ  

BSMI (283 G > A) ʛʝʥʘ VDR ʧʦ ʩʪʝʧʝʥʠ ɼʅ ʚ ʧʝʨʠʦʜ ʦʙʦʩʪʨʝʥʠʷ ʫ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯ-

ʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ 
ʉʪʝʧʝʥʴ 

ʪʷʞʝʩʪʠ 

G/G A/G A/A ɢ2; p G A ɢ2; p 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ (n = 30) 

0 ʩʪʝ-

ʧʝʥʴ 

(n = 4) 

2  

(50,0 %) 

2  

(50,0 %) 

0  

(0 %) 

ɢ2 = 

4,179, 

p = 

0,383, 

df = 4 

4  

(66,7 %) 

2  

(33,3 %) 

ɢ2 = 1,018, 

p = 0,602, 

df = 2 

I ʩʪʝ-

ʧʝʥʴ  

(n = 12) 

4  

(33,3 %) 

6  

(50,0 %) 

2  

(16,7 %) 

10  

(55,6 %) 

8  

(44,4 %) 

IIïIII  

ʩʪʝʧʝʥʴ  

(n = 14) 

4  

(28,6 %) 

4  

(28,6 %) 

6  

(42,8 %) 

8  

(44,4 %) 

10  

(55,6 %) 

ʄʫʢʦʚʠʩʮʠʜʦʟ (n = 34) 

0 ʩʪʝ-

ʧʝʥʴ 

(n = 22) 

12 

(54,5 %) 

8  

(36,4 %) 

2  

(9,0 %) 

ɢ2 = 

20,073, 

p < 

0,001, 

df = 4 

20  

(66,7 %) 

10  

(33,3 %) 

ɢ2 = 9,259, 

p = 0,010, 

df = 2 

I ʩʪʝ-

ʧʝʥʴ  

(n = 4) 

0  

(0 %) 

0  

(0 %) 

4  

(100,0 %

) 

0  

(0 %) 

4  

(100,0 %) 

IIïIII  

ʩʪʝʧʝʥʴ  

(n = 8) 

2 

(25,0 %) 

0  

(0 %) 

6  

(75,0 %) 

2  

(25,0 %) 

6  

(75,0 %) 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ (n = 10) 

0 ʩʪʝ-

ʧʝʥʴ 

(n = 0) 

0  

(0 %) 

0  

(0 %) 

0  

(0 %) 

ï 0  

(0 %) 

0  

(0 %) 

ï 

I ʩʪʝ-

ʧʝʥʴ (n 

= 4) 

2 

(50,0 %) 

2  

(50,0 %) 

0  

(0 %) 

4  

(66,7 %) 

2  

(33,3 %) 

IIïIII  

ʩʪʝʧʝʥʴ 

(n = 6) 

2 

(33,3 %) 

4  

(66,7 %) 

0  

(0 %) 

6  

(60,0 %) 

4  

(40,0 %) 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ (n = 12) 

0 ʩʪʝ-

ʧʝʥʴ 

(n = 6) 

0  

(0 %) 

4  

(66,7 %) 

2  

(33,3 %) 

ï 4  

(40,0 %) 

6  

(60,0 %) 

ɢ2 = 1,200, 

p = 0,549, 

df = 2 

I ʩʪʝ-

ʧʝʥʴ  

(n = 4) 

0  

(0 %) 

2  

(50,0 %) 

2  

(50,0 %) 

2  

(33,3 %) 

4  

(66,7 %) 

IIïIII  

ʩʪʝʧʝʥʴ  

(n = 2) 

0  

(0 %) 

0  

(0 %) 

2  

(100,0 

%) 

0  

(0 %) 

2  

(100,0 %) 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ ʙʨʦʥʭʠʦʣʠʪ (n = 12) 

0 ʩʪʝ-

ʧʝʥʴ 

(n = 0) 

0  

(0 %) 

0  

(0 %) 

0  

(0 %) 

ï 0  

(0 %) 

0  

(0 %) 

ï 
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I ʩʪʝ-

ʧʝʥʴ  

(n = 4) 

2  

(50,0 %) 

0  

(0 %) 

2  

(50,0 %) 

2  

(50,0 %) 

2  

(50,0 %) 

IIïIII  

ʩʪʝʧʝʥʴ  

(n = 8) 

0  

(0 %) 

0  

(0 %) 

8  

(100 %) 

0  

(0 %) 

8  

(100,0 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ. 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 53, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʘʟʣʠʯʠʡ ʧʦ ʛʝʥʦʪʠʧʘʤ G/G, G/ɸ, ɸ/ɸ ʠ ʩʪʝʧʝʥʴʶ ɼʅ ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʛʨʫʧʧ ʥʝ ʚʳʷʚʣʝʥʦ (ɢ2 = 3,792; p = 0,435 ʠ ɢ2 = 6,942; p = 0,140 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʆʜʥʘʢʦ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʤʫʪʘʥʪʥʦʛʦ 

ʛʝʥʦʪʠʧʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ IIïIII  ʩʪʝʧʝʥʴʶ ɼʅ, ʢʘʢ ʧʨʠ ʧʝʨʚʠʯʥʳʭ, ʪʘʢ ʠ ʧʨʠ ʚʪʦʨʠʯ-

ʥʳʭ ʍɿʃ, ʦʜʥʘʢʦ ʩʪʝʧʝʥʴ ʩʪʘʪʠʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪʤʝʯʝʥʘ ʥʘ 

ʫʨʦʚʥʝ 10 %. ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʄɺ, ʧʨʝ-

ʚʘʣʠʨʦʚʘʣ ʛʝʥʦʪʠʧ A/A ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ IIïIII  ʩʪʝʧʝʥʴʶ ɼʅ ʠ ʛʝʥʦʪʠʧʘ G/G ï ʩ ʧʝʨ-

ʚʦʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʬʝʥʦʪʠʧ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʪʝʧʝʥʠ ɼʅ 

ʤʝʞʜʫ ʧʘʮʠʝʥʪʘʤʠ ʩ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʥʝ ʚʳʷʚʣʝʥʦ.  

 

ʊʘʙʣʠʮʘ 54 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ  

BSMI (283 G > A) ʛʝʥʘ VDR ʧʦ ʢʨʘʪʥʦʩʪʠ ʦʙʦʩʪʨʝʥʠʷ ʫ ʜʝʪʝʡ ʩ ʍɿʃ 

ɻʝʥʦʪʠʧʳ ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 42) ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 56) 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʦʩʪʨʝʥʠʡ 

1ï2 

(n = 4) 

3ï4 

(n = 18) 

ɹʦʣʴʰʝ 

4 

(n = 20) 

ɢ2; p 1ï2 

(n = 28) 

3ï4 

(n = 16) 

ɹʦʣʴʰʝ 

4 

(n = 12) 

ɢ2; p 

G/G 2 

(20,0 %) 

4  

(40,0 %) 

4 

(40,0 %) 

ɢ2 = 

6,827, 

p = 0,146, 

df = 4 

12  

(60,0 %) 

6 

(30,0 %) 

2 

(10,0 %) 

ɢ2 = 

3,875, 

p1 = 

0,424, 

df = 3 

A/G 0 (0 %) 6 

(33,4 %) 

12 

(66,6 %) 

6 

(37,5 %) 

6 

(37,5 %) 

4 

(25,0 %) 

A/A 2 

(14,4 %) 

8 

(57,1 %) 

4 

(28,5 %) 

10 

(50,0 %) 

4 

(20,0 %) 

6 

(30,0 %) 

ɸʣʣʝʣʠ n = 4 n = 24 n = 32  n = 34 n = 22 n = 16  

G 2 

(7,2 %) 

10 

(35,7 %) 

16 

(57,1 %) 

ɢ2 = 

0,402, 

p = 0,819, 

df = 2 

18 

(47,3 %) 

12 

(33,3 %) 

6 

(19,4 %) 

ɢ2 = 

1,299, 

p2 = 

0,523, 

df = 2 

A 2 

(6,3 %) 

14 

(43,7 %) 

16 

(50,0 %) 

16 

(44,6 %) 

10 

(27,7 %) 

10 

(27,7 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʤʝʞʜʫ ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦ-

ʨʠʯʥʳʤʠ ʍɿʃ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʛʝʥʦʪʠʧʘʤ; ʨ2 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ 

ʛʨʫʧʧʳ ʤʝʞʜʫ ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦʨʠʯʥʳʤʠ ʍɿʃ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʘʣʣʝʣʷʤ. 
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ʉʪʘʪʠʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʢʨʘʪʥʦʩʪʠ ʦʙʦʩʪʨʝʥʠʡ ʫ ʜʝʪʝʡ ʧʝʨ-

ʚʦʡ ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ, ʘ ʪʘʢʞʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤ ʬʦʨʤʘʤ ʤʝʞʜʫ ʨʘʟʣʠʯ-

ʥʳʤʠ ʛʝʥʦʪʠʧʘʤʠ ʠ ʘʣʣʝʣʷʤʠ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI (283 G > A) ʛʝʥʘ VDR ʥʝ 

ʥʘʡʜʝʥʦ (ʨ > 0,05) (ʪʘʙʣ. 54, 55). 

 

 

ʊʘʙʣʠʮʘ 55 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ  

BSMI (283 G > A) ʛʝʥʘ VDR ʧʦ ʢʨʘʪʥʦʩʪʠ ʦʙʦʩʪʨʝʥʠʷ ʫ ʜʝʪʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ 
ʂʦʣʠʯʝ-

ʩʪʚʦ 

ʦʙʦʩʪʨʝ-

ʥʠʡ 

G/G A/G A/A ɢ2; p G A ɢ2; p 

ʍʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ (n = 30) 

1ï2 

(n = 4) 

2  

(50,0 %) 

0  

(0 %) 

2  

(50,0 %) 

ɢ2 = 

8,844, 

p = 0,066, 

df = 3 

2  

(50,0 %) 

2  

(50,0 %) 

ɢ2 = 

0,150, 

p = 0,928, 

df = 2 
3ï4 

(n = 14) 

2  

(14,2 %) 

6  

(42,9 %) 

6  

(42,9 %) 

8  

(40,0 %) 

12  

(60,0 %) 

ɹʦʣʴʰʝ 4 

(n = 12) 

0  

(0 %) 

8  

(66,7 %) 

4  

(33,3 %) 

8  

(40,0 %) 

12  

(60,0 %) 

ʄʫʢʦʚʠʩʮʠʜʦʟ (n = 34) 

1ï2 

(n = 20) 

10  

(50,0 %) 

4  

(20,0 %) 

6  

(30,0 %) 

ɢ2 = 

6,948, 

p = 0,139, 

df = 3 

14  

(%) 

10  

(%) 

ɢ2 = 

1,241, 

p = 0,538, 

df = 2 
3ï4 

(n = 8) 

2  

(25,0 %) 

4  

(50,0 %) 

2  

(25,0 %) 

6  

(50,0 %) 

6  

(50,0 %) 

ɹʦʣʴʰʝ 4 

(n = 6) 

2  

(33,3 %) 

0  

(0 %) 

4  

(66,7 %) 

2  

(33,3 %) 

4  

(66,7 %) 

ʇʦʨʦʢʠ ʨʘʟʚʠʪʠʷ ʣʝʛʢʠʭ (n = 10) 

1ï2 

(n = 2) 

2  

(100,0 %) 

0  

(0 %) 

0  

(0 %) 

ï 2  

(100,0 %) 

0  

(0 %) 

ɢ2 = 

1,750, 

p = 0,417, 

df = 2 
3ï4 

(n = 6) 

4  

(66,7 %) 

2  

(33,3 %) 

0  

(0 %) 

6  

(75,0 %) 

2  

(25,0 %) 

ɹʦʣʴʰʝ 4 

(n = 2) 

0  

(0 %) 

2  

(100,0 %) 

0  

(0 %) 

2  

(50,0 %) 

2  

(50,0 %) 

ʇʝʨʚʠʯʥʳʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʳ (n = 12) 

1ï2 

(n = 6) 

0  

(0 %) 

2  

(33,3 %) 

4  

(66,7 %) 

ï 2  

(25,0 %) 

6  

(75,0 %) 

ɢ2 = 

0,889, 

p = 0,642, 

df = 2 
3ï4 

(n = 2) 

0  

(0 %) 

0  

(0 %) 

2  

(100.0 %) 

0  

(0 %) 

2  

(100,0 %) 

ɹʦʣʴʰʝ 4 

(n = 4) 

0  

(0 %) 

2  

(50,0 %) 

2  

(50,0 %) 

2  

(33,3 %) 

4  

(66,7 %) 

ʆʙʣʠʪʝʨʠʨʫʶʱʠʡ ʙʨʦʥʭʠʦʣʠʪ (n=12) 

1ï2 

(n = 0) 

0  

(0 %) 

0  

(0 %) 

0  

(0 %) 

ï 0  

(0 %) 

0  

(0 %) 

ï 

3ï4 

(n = 4) 

2  

(50,0 %) 

0  

(0 %) 

2  

(50,0 %) 

2  

(50,0 %) 

2  

(50,0 %) 

ɹʦʣʴʰʝ 4 

(n = 8) 

4  

(50,0 %) 

4  

(50,0 %) 

0  

(0 %) 

8  

(66,7 %) 

4  

(33,3 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ. 
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ʍʘʨʘʢʪʝʨ ʤʠʢʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠ-

ʪʝʨʠʝʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʘʢ ʪʷʞʝʩʪʴ ʦʙʦʩʪʨʝʥʠ,̫ ʪʘʢ ʠ ʭʘʨʘʢʪʝʨ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʦʪʜʝʣʦʚ ʩ ʜʘʣʴʥʝʡʰʠʤ ʧʨʦʛʥʦʟʦʤ ʪʝʯʝʥʠʷ ʍɿʃ ʫ ʜʝʪʝʡ. 

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʵʪʦʪ ʪʝʟʠʩ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʝʥʜʝʣʠʨʫʶʱʠʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʥʝʜʫ-

ʛʦʚ ʣʝʛʢʠʭ ʫ ʜʝʪʝʡ (ʪʘʙʣ. 56ï58). 

 

ʊʘʙʣʠʮʘ 56 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʘ BSMI (283 G > 

A) ʛʝʥʘ VDR ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʤʠʢʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʜʝʪʝʡ 

ʩ ʍɿʃ 
ɻʝʥʦʪʠʧʳ ʇʝʨʚʠʯʥʳʝ ʍɿʃ (n = 42) ɺʪʦʨʠʯʥʳʝ ʍɿʃ (n = 56) 

ʉʤʝ-

ʰʘʥʥʘʷ 

ʬʣʦʨʘ 

 (n = 4) 

ɻʨʘʤ+  

(n = 38) 

ɻʨʘʤï  

(n = 0) 

ɢ2; p ʉʤʝ-

ʰʘʥʥʘʷ 

ʬʣʦʨʘ 

 (n = 

12) 

ɻʨʘʤ+  

(n = 36) 

ɻʨʘʤï 

(n = 8) 

ɢ2; p 

 

G/G 0  

(0 %) 

16  

(100 %) 

0  

(0 %) 

ï 2  

(10,0 %) 

18  

(90,0 %) 

0  

(0 %) 

ɢ2 = 

10,376, 

p1 = 

0,035, 

df = 4 

A/G 2  

(12,5 %) 

14  

(87,5 %) 

0 

 (0 %) 

4  

(28,5 %) 

6  

(43,0 %) 

4  

(28,5 %) 

A/A 2  

(20,0 %) 

8  

(80,0 %) 

 0  

(0 %) 

6  

(27,4 %) 

12  

(54,5 %) 

4  

(18,1 %) 

ɸʣʣʝʣʠ n = 6  n = 52 n = 0  n = 16 n = 42 n = 12  

G 2  

(6,3 %) 

30  

(93,7 %) 

0  

(0 %) 

ï 6  

(17,8 %) 

24  

(70,5 %) 

4  

(11,7 %) 

ɢ2 = 

3,136, 

p2 = 

0,209, 

df = 2 

A 4  

(15,4 %) 

22  

(84,6 %) 

 0  

(0 %) 

10  

(43,6 %) 

18  

(39,1 %) 

8  

(17,3 %) 

ʇʨʠʤʝʯʘʥʠʝ: ʨ1 ï ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʧʦ ʛʝʥʦʪʠʧʘʤ; ʨ2 ï ʧʦ ʠʩ-

ʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʧʦ ʘʣʣʝʣʷʤ. 

 

 

ʊʘʙʣʠʮʘ 57 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʝʥʦʪʠʧʦʚ ʠ ʚʘʨʠʘʥʪʥʳʭ ʘʣʣʝʣʝʡ ʧʦʣʠʤʦʨʬʠʟʤʘ  

BSMI (283 G > A) ʛʝʥʘ VDR ʧʦ ʭʘʨʘʢʪʝʨʫ ʤʠʢʨʦʙʠʦʪʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʫ ʜʝʪʝʡ ʩ 

ʍɹ 
ɻʝʥʦʪʠʧʳ ʉʤʝʰʘʥʥʘʷ ʬʣʦʨʘ 

 (n = 4) 

ɻʨʘʤ+  

(n = 26) 

ɻʨʘʤï  

(n = 0) 

ɢ2 ; p 

 

G/G 0 (0 %) 10 (100 %) 0 (0 %) ï 

A/G 2 (20,0 %) 8 (80,0 %) 0 (0 %) 

A/A 2 (20,0 %) 8 (80,0 %)  0 (0 %) 

ɸʣʣʝʣʠ n = 6  n = 34 n = 0  

G 2 (10,0 %) 18 (90,0 %) 0 (0 %) ï 

A 4 (20,0 %) 16 (80,0 %)  0 (0 %) 

 

 

 

 




