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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɻʝʥʦʜʝʨʤʘʪʦʟʳ ï ʛʨʫʧʧʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ (ʅɿʂ), ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʭ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʝ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʥʘʨʫʰʝʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʦʨʦʛʦʚʝʥʠʷ, ʧʠʛ-

ʤʝʥʪʘʮʠʠ ʠ ʜʨʫʛʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ɺ ʩʪʨʫʢʪʫʨʝ ʦʙʨʘʱʘʝʤʦʩʪʠ ʚʨʘʯʘ-ʜʝʨʤʘʪʦʣʦʛʘ, 

ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʛʝʥʦʜʝʨʤʘʪʦʟʳ ʩʦʩʪʘʚʣʷʶʪ ʧʦʨʷʜʢʘ 20-30% [ʂʫʢʣʠʥ 

ɺ.ʊ., ʉʫʚʦʨʦʚʘ ʂ.ʅ., 1993; ʃʷʰʝʥʢʦ ʅ.ɺ., 2010]. ɼʣʷ ʛʝʥʦʜʝʨʤʘʪʦʟʦʚ ʯʘʱʝ ʭʘʨʘʢ-

ʪʝʨʥʦ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʢʦʞʠ, ʥʦ ʚʦʟʤʦʞʥʦ ʠ ʩʠʩʪʝʤʥʦʝ ʧʦʨʘʞʝʥʠʝ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʅɿʂ ʠʤʝʶʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ, ʩʪʘʙʠʣʴʥʦʝ ʪʝʯʝʥʠʝ, ʥʦ ʦʢʘʟʳ-

ʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʚʦʜʷ ʢ ʩʦʮʠʘʣʴʥʦʡ 

ʜʝʟʘʜʘʧʪʘʮʠʠ. ɼʣʷ ʨʷʜʘ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ ʭʘʨʘʢʪʝʨʥʦ ʪʷʞʝʣʦʝ ʧʨʦʛʨʝʩ-

ʩʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ, ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʨʘʥʥʝʡ ʩʤʝʨʪʥʦʩʪʴʶ 

[ʄʦʨʜʦʚʮʝʚ ɺ.ʅ., ʄʦʨʜʦʚʮʝʚʘ ɺ.ɺ., 2004; ɸʢʠʤʦʚ ɺ.ɻ., 2011; ɸʩʘʥʦʚ ɸ. ʖ., 2011; 

ɹʫʪʦʚ ʖ.ʉ. ʠ ʜʨ., 2013; ʉʫʢʦʣʠʥ ɻ.ʀ., 2014; Vahlquist A. et al., 2008; Styperek A.R. 

et al., 2010; Kamalpour L. et al., 2011; Fleckman P. et al., 2013; Hamada T. et al., 

2013; Itin P., Salgado D.A., 2013; Pigg M.H. et al., 2016]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʠʩʘʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ 

ʬʦʨʤ ʅɿʂ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʛʝʥʝʪʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠ ʢʣʠʥʠʯʝʩʢʠʡ 

ʧʦʣʠʤʦʨʬʠʟʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʧʦʟʚʦʣʠʣʠ ʠʜʝʥʪʠ-

ʬʠʮʠʨʦʚʘʪʴ ʛʝʥʳ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʤʦʥʦʛʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʠ ʝʸ ʧʨʠʜʘʪ-

ʢʦʚ [ɸʙʨʫʢʦʚʘ ɸ.ɺ. ʠ ʜʨ., 2010; ʅʝʬʸʜʦʚʘ ɽ.ɼ. ʠ ʜʨ., 2010; ʂʘʣʶʞʥʘʷ ʃ.ɼ., 2012; 

ʎʦʡ ʅ.ʆ., 2015; Arin M.J., 2009; Akiyama M., 2011; DeStefano G.M., Christiano 

A.M., 2014; Marukian N.V., Choate K.A., 2016]. 

ɼʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʅɿʂ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʪʨʫʜ-

ʥʦ ʩʦʧʦʩʪʘʚʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚʩʣʝʜʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʤʝʪʦʜʘʭ ʧʦ-

ʣʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ ʜʘʥʥʳʭ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʤʠʨʝ ʧʦ ʠʟʫʯʝʥʠʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʤʥʦʛʠʭ ʬʦʨʤ ʅɿʂ ʧʨʦʚʝʜʝʥʦ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʦʩʧʠʪʘʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʟʥʘʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʅɿʂ ʢʘʢ ʩʫʤʤʘʨʥʳʝ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦ-
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ʛʠʯʝʩʢʠʭ ʬʦʨʤ ʚʘʨʴʠʨʫʶʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ [ʄʘʢʩʠʤʦʚʘ ʖ.ɺ., 1998; ʂʘʨʘʩʝʚ 

ɽ.ɸ., 2006; ʃʷʰʝʥʢʦ ʅ.ɺ., 2010; Dreyfus I. et al., 2014; 2015]. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦ-

ʩʪʠ ʠʭʪʠʦʟʘ ʚ ɸʥʛʣʠʠ, ʯʘʩʪʦʪʘ ʚʩʝʭ ʬʦʨʤ ʠʭʪʠʦʟʘ ʩʦʩʪʘʚʠʣʘ 1:3 665, ʚʫʣʴʛʘʨʥʦʛʦ 

ʠʭʪʠʦʟʘ ï 1:5 300, X-ʩʮʝʧʣʝʥʥʦʛʦ ï 1:6 190 ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʭ ʬʦʨʤ ʠʭʪʠʦʟʘ - 1:300 000. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʦ-

ʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʪʘʢ ʢʘʢ ʚʳʷʚʣʝʥʦ 24 ʙʦʣʴʥʳʭ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʠʭ-

ʪʠʦʟʦʤ ʠʟ 6 051 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ʠ ʯʘʩʪʦʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʘ 

1:250 [Wells R.S., Kerr C.B., 1966]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ɹʦʩʥʠʷ ʠ ɻʝʨʮʝʛʦʚʠʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚʫʣʴ-

ʛʘʨʥʦʛʦ ʠʭʪʠʦʟʘ - 0,77:100 000 [ʄʫʪʝʚʝʣʠʯ-ɸʨʩʣʘʥʘʛʠʯ ʅ., 1992]. ɺʦ ʌʨʘʥʮʠʠ 

ʩʫʤʤʘʨʥʘʷ ʯʘʩʪʦʪʘ ʪʷʞʝʣʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠʭʪʠʦʟʘ ʩʦʩʪʘʚʣʷʝʪ 

13,3:1 000 000, ʦʜʥʘʢʦ ʠʟ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʢʣʶʯʝʥʳ ʤʷʛʢʠʝ ʬʦʨʤʳ, ʪʘʢʠʝ 

ʢʘʢ ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ [Dreyfus I. et al., 2014; 2015]. ʆʪʷʛʦʱʝʥʥʦʩʪʴ ʠʭʪʠʦʟʠ-

ʬʦʨʤʥʳʤʠ ʛʝʥʦʜʝʨʤʘʪʦʟʘʤʠ ʚ ʖʞʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʩʦʩʪʘʚʣʷʝʪ 20,8Ñ1,5 ʥʘ 100 000 

ʥʘʩʝʣʝʥʠʷ [ɽʩʝʥʛʘʨʘʝʚʘ ɿ.ɹ., 2002]. 

ɺ ʅʦʚʦʩʠʙʠʨʩʢʝ ʩʫʤʤʘʨʥʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʝʥʦʜʝʨʤʘʪʦʟʦʚ ʩʦʩʪʘʚʠʣʘ 

18,1 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʠʭʪʠʦʟ ʠ ʥʝʡʨʦʬʠʙ-

ʨʦʤʘʪʦʟ [ʄʘʢʩʠʤʦʚʘ ʖ.ɺ., 1998; ʄʘʢʩʠʤʦʚʘ ʖ.ɺ. ʠ ʜʨ., 2001; ʃʠʩʠʯʝʥʢʦ ʆ.ɺ. ʠ 

ʜʨ., 2002]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʦʥʦʛʝʥʥʳʭ ʜʝʨʤʘʪʦʟʦʚ ʫ ʥʘʩʝʣʝʥʠʷ ʋʣʴʷʥʦʚʩʢʘ 

ʩʦʩʪʘʚʣʷʝʪ 1:5 123, ʚ ʩʧʝʢʪʨʝ ʅɿʂ ʧʝʨʚʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ 

(1:7 723), ʚʪʦʨʦʝ - ʢʝʨʘʪʦʜʝʨʤʠʠ (1:21 559), ʪʨʝʪʴʝ - ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ (1:43 119) 

[ʂʘʨʘʩʝʚ ɽ.ɸ., 2006]. ɺ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʫʤʤʘʨʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʝʥʦʜʝʨʤʘʪʦʟʦʚ 22,4 (ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ), ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚʫʣʴʛʘʨʥʦʛʦ ʠʭʪʠʦʟʘ - 13,2 [ʆʩʠʧʦʚʘ ɽ.ɺ., 2006; ʃʷʰʝʥʢʦ ʅ.ɺ., 

2010]. ɺ ʤʦʩʢʦʚʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʭ ʢʝʨʘ-

ʪʦʜʝʨʤʠʡ - 1:5000 ʥʘʩʝʣʝʥʠʷ [ɹʝʜʨʫ ʄ.ʅ., 2004; ʄʦʭʘʤʤʝʜ ɹ.ʅ., 2004]. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʠʣʠ çʦʙʟʦʨʥʳʡè ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʮʝʥ-

ʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʚʝʜʝʥʠʷ ʛʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʪʦʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʠ ʚʳʷʚʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 
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ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʦʥʦʛʝʥʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɼʘʥʥʳʡ 

ʤʝʪʦʜ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʌɻɹʅʋ çʄɻʅʎè (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʘʢʘʜʝʤʠʢ ʈɸʅ, 

ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ɻʠʥʪʝʨ ɽ.ʂ.), ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʠ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʠʟ ʥʦʟʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʯʘʩʪʳʝ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʬʘʢʪʦʨʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠ-

ʢʠ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʚ ʨʝʛʠʦʥʝ [ɻʠʥʪʝʨ ɽ.ʂ., ɿʠʥʯʝʥʢʦ ʈ.ɸ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2007ʘ; 

2007ʙ; 2009; ɻʠʥʪʝʨ ɽ.ʂ., 2009; ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013].  

ɻʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ 

ʢʨʘʝ, ʂʦʩʪʨʦʤʩʢʦʡ ʠ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʈʝʩʧʫʙʣʠʢʘʭ ɸʜʳʛʝʷ, ʋʟʙʝʢʠʩʪʘʥ ʠ 

ɸʟʝʨʙʘʡʜʞʘʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʅɿʂ ʩʦʩʪʘʚʠʣʘ 0,5-1:1 000, ʚʳʷʚʣʝʥʳ ʩʫʝɦ-

ʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʛʝʥʦʜʝʨʤʘʪʦʟʦʚ. ʉʨʝʜʠ ʨʫʩʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʯʘʱʝ 

ʚʩʪʨʝʯʘʣʠʩʴ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʝ ʬʦʨʤʳ (ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ, ʣʘʜʦʥʥʦ-

ʧʦʜʦʰʚʝʥʥʘʷ ʢʝʨʘʪʦʜʝʨʤʠʷ, ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ, ʪʫʙʝʨʦʟʥʳʡ ʩʢʣʝʨʦʟ), ʨʝʞʝ - ʘʫʪʦ-

ʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʝ (ʚʨʦʞʜʝʥʥʳʡ ʠʭʪʠʦʟ, ʧʨʦʛʝʨʠʷ) [ʉʫʢʦʣʠʥ ɻ.ʀ., 1986; ɻʠʥʪʝʨ 

ɽ.ʂ., 2009]. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠ ɸʟʝʨʙʘʡʜʞʘʥʝ, ʥʘʦʙʦʨʦʪ, ʧʨʝʦʙʣʘʜʘ-

ʶʪ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʝ ʬʦʨʤʳ (ʘʣʴʙʠʥʠʟʤ, ʣʘʤʝʣʣʷʨʥʳʡ ʠʭʪʠʦʟ, ʵʧʠʜʝʨʤʦ-

ʣʠʪʠʯʝʩʢʠʡ ʛʠʧʝʨʢʝʨʘʪʦʟ, ʢʝʨʘʪʦʜʝʨʤʠʷ) ʠ ʜʨʫʛʠʝ ʨʝʜʢʠʝ ʬʦʨʤʳ ʅɿʂ (ʧʠʛʤʝʥʪ-

ʥʘʷ ʢʩʝʨʦʜʝʨʤʘ, ʥʝʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʘ ɹʣʦʭʘ-ʉʫʣʴʮʙʝʨʛʝʨʘ) [ʉʫʢʦʣʠʥ ɻ.ʀ., 1986; 

ʊʘʜʞʠʙʘʝʚ ɸ.ɸ., 1992; ʏʦʙʘʥʦʚ ʄ.ɻ., 1993]. 

ʀʟʫʯʝʥʠʝ ʛʨʫʟʘ ʠ ʩʧʝʢʪʨʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʫ ʥʘʩʝʣʝʥʠʷ (ʦʙʩʣʝʜʦ-

ʚʘʥʦ ʙʦʣʝʝ 3 000 000 ʯʝʣʦʚʝʢ ʚ 11 ʨʝʛʠʦʥʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ) ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ çʦʙʟʦʨʥʦʛʦè ʤʝʪʦʜʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʯʘɦʝ ʚʳʷʚʣʷʶʪʩʷ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʝ ʬʦʨʤʳ ʅɿʂ. ʇʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʭ ʅɿʂ (ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ) ʩʦʩʪʘʚʠʣʠ - ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ (22,32), 

ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʘʷ ʢʝʨʘʪʦʜʝʨʤʠʷ (6,38), ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ ʪʠʧ I (5,12), ʘʫʪʦ-

ʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ (ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ) - ʠʭʪʠʦʟʠʬʦʨʤʥʘʷ ʵʨʠʪʨʦʜʝʨʤʠʷ (2,75) 

ʠ ʛʣʘʟʦʢʦʞʥʳʡ ʘʣʴʙʠʥʠʟʤ (1,4), ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ X-ʩʮʝʧʣʝʥʥʦʛʦ ʠʭʪʠʦʟʘ (ʥʘ 

100 000 ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ) ï 6,6 [ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009]. 
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ʇʨʦʚʝʜʝʥʥʳʝ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʠʭ ʞʝ ʨʝʛʠʦʥʘʭ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʧʦʢʘʟʘʣʠ ʦʪʣʠʯʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ 

ʚ ʨʝʛʠʦʥʘʭ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʚʳʷʚʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʟʥʘʯʝʥʠ-

ʷʭ ʛʨʫʟʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʚ ʩʧʝʢʪʨʝ ʤʫʪʘʮʠʡ ʚ 

ʛʝʥʘʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʦʷʚʣʝʥʠʝ ʯʘʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [ɻʠʥʪʝʨ ɽ.ʂ., ɿʠʥʯʝʥʢʦ 

ʈ.ɸ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009; ɻʠʥʪʝʨ ɽ.ʂ., 2009]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʟʜʘʝʪʩʷ ʙʘʟʘ 

ʜʘʥʥʳʭ ʙʦʣʴʥʳʭ ʩ ʤʦʥʦʛʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʧʨʦʚʦʜʠʪʩ ̫ʧʨʦʩʧʝʢ-

ʪʠʚʥʦʝ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʙʦʣʴʥʳʭ ʠ ʯʣʝʥʦʚ ʠʭ ʩʝʤʝʡ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʨʝʛʠʦʥʝ ʚʦʟʤʦʞʥʦ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʦ-

ʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ ʠ ʚʥʝʜʨʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦ-

ʬʠʣʘʢʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʥʘʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ [ʊʫʨʘʝʚʘ ʐ.ʄ., 1991; ʄʦʥʛʫʰ 

ʈ.ʐ., 2002; ɸʤʝʣʠʥʘ ʉ.ʉ., 2006; ʆʩʠʧʦʚʘ ɽ.ɺ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 

2008; ʂʠʨʠʣʣʦʚ ɸ.ɻ., 2008; ʃʷʰʝʥʢʦ ʅ.ɺ., 2010; ʌʝʜʦʪʘ ɸ.ʄ. ʠ ʜʨ., 2014]. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʅɿʂ, ʥʦʟʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʝʢ-

ʪʨʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʅɿʂ, ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʛʨʫʟʘ ʅɿʂ ʦʪ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʬʘʢʪʦʨʦʚ ʧʦʧʫʣʷ-

ʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʈʦ-

ʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ, ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʥɹr ʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ, ʥʦʟʦʣʦʛʠʯʝʩʢʠʡ 

ʩʧʝʢʪʨ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 

12 ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʆʮʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʩʫʤʤʘʨʥʳʡ, ʜʣʷ çʛʦʨʦʜʩʢʦʛʦè ʠ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ, ʟʥʘʯʝ-

ʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; 

ʩʨʘʚʥʠʪʴ ʚʝʣʠʯʠʥʳ ʛʨʫʟʘ ʅɿʂ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ ʈʦʩ-

ʩʠʠ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; 
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3. ʀʟʫʯʠʪʴ ʥʦʟʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʢʦʞʠ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; 

4. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʢʣʠʥʠʢʦ-

ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʦ-

ʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; ʩʨʘʚʥʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʅɿʂ ʚ ʈʦʩʪʦʚ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. 

5. ʆʮʝʥʠʪʴ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʫʪʘʮʠʡ R501X ʠ 2282del4 ʚ ʛʝʥʝ FLG, ʫ ʙʦʣʴ-

ʥʳʭ ʚʫʣʴʛʘʨʥʳʤ ʠʭʪʠʦʟʦʤ ʠ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ʇʨʦʚʝʜʝʥʥʦʝ ʚʧʝʨʚʳʝ ʛʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʅɿʂ ʫ ʥʘʩʝ-

ʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʦʪʷʛʦ-

ʱʝʥʥʦʩʪʠ ʅɿʂ c ʤʝʥʜʝʣʝʚʩʢʠʤʠ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʩʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ 

ʅɿʂ ʜʣʷ ʨʘʡʦʥʦʚ ʠ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʠ ʜʣʷ çʛʦʨʦʜʩʢʦʛʦè ʠ çʩʝʣʴʩʢʦʛʦè 

ʥʘʩʝʣʝʥʠʷ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʅɿʂ ʫ çʛʦʨʦʜ-

ʩʢʦʛʦè ʠ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʘʫʪʦʩʦʤʥʳʤʠ 

ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʫ 

çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʚ ʜʚʘ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʫ çʛʦʨʦʜʩʢʦʛʦè ʠ ʩʦʩʪʘ-

ʚʠʣʠ 7,87Ñ0,51 (1:1 270) ʠ 2,78Ñ0,37 (1:3 595), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠ ̫ʧʦʢʘʟʘʪʝʣʝʡ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ 

ʅɿʂ ʠ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ ʫ ʥʘʩʝʣʝʥʠʷ çʩʝʣʘè ʠ çʛʦʨʦʜʘè ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʠ ʤʠʛʨʘʮʠʦʥʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ɺʳʷʚʣʝʥʳ ʦʯʘʛʠ ʣʦʢʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʨʷʜʘ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ ʫ 

ʥʘʩʝʣʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ. ɺʧʝʨ-

ʚʳʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʥʦʟʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʧʝʢʪʨʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ, ʩ ʨʘʥʝʝ ʦʙʩʣʝʜʦʚʘʥʥʳʤʠ ʨʝʛʠʦʥʘʤʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. 
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ɺʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʘ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʠ 2282del4 ʚ ʛʝʥʝ FLG ʫ ʙʦʣʴʥʳʭ ʚʫʣʴ-

ʛʘʨʥʳʤ ʠʭʪʠʦʟʦʤ ʠ ʚ ʧʦʧʫʣʷʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʝʚʨʦʧʝʡ-

ʩʢʠʤ ʠ ʨʦʩʩʠʡʩʢʠʤ ʜʘʥʥʳʤ. 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʇʨʦʚʝʜʝʥʦ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʙʦʣʴʥʳʭ, ʩʪʨʘʜʘʶʱʠʭ 

ʅɿʂ ʠ ʯʣʝʥʦʚ ʠʭ ʩʝʤʝʡ. 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʦʟʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʥʘʩʣʝʜ-

ʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʦʮʝ-

ʥʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʦʡ, ʘ ʪʘʢʞʝ ʥʝʚʨʦʣʦ-

ʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʦʟʜʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʙʦʣʴʥʳʭ ʩ ʅɿʂ, ʚʢʣʶʯʘʶʱʘʷ ʜʘʥʥʳʝ ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ (ʨʦʜʦʩʣʦʚʥʦʡ) ʠ ʦʧʠʩʘʥʠʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʦʩʣʫʞʠʪ ʦʩ-

ʥʦʚʘʥʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʨʝʛʠʩʪʨʘ ʙʦʣʴʥʳʭ ʅɿʂ ʚ ʨʝʛʠʦʥʝ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʚʥʝʜʨʠʪʴ ʩʠʩʪʝʤʫ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʙʦʣʴʥʳʭ ʠ ʯʣʝ-

ʥʦʚ ʠʭ ʩʝʤʝʡ, ʬʦʨʤʠʨʦʚʘʪʴ ʛʨʫʧʧʳ ʨʠʩʢʘ ʅɿʂ ʚ ʦʪʷʛʦʱʝʥʥʳʭ ʩʝʤʴʷʭ, ʧʦʜʣʝʞʘ-

ʱʠʭ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʶ, ʧʣʘʥʠʨʦʚʘʪʴ ʪʘʢʪʠʢʫ ʢʣʠʥʠʢʦ-

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʧʨʝʥʘʪʘʣʴʥʦʡ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ɺ ʩʪʨʫʢʪʫʨʝ ʛʨʫʟʘ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ (87,97%; ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ 5,15Ñ0,32 ʥʘ 

10 000) ʩʦʩʪʘʚʠʣʠ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʝ ʬʦʨʤʳ ʅɿʂ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ 

ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤʠ (4,81%; ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ 0,28Ñ0,08 ʥʘ 10 000) ʠ ʩ X-

ʩʮʝʧʣʝʥʥʳʤʠ (7,22%; ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ 0,84Ñ0,18 ʥʘ 10 000 ʤʫʞʯʠʥ). ɿʥʘʯʝʥʠʷ 

ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʈʆ ʩʦʩʪʘʚʠʣʠ 5,85Ñ0,34 (1:1 709). 

2. ʋ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤʠ ʠ ʘʫʪʦ-

ʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤʠ ʅɿʂ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (7,04Ñ0,48 ʠ 0,40Ñ0,12, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ), ʯʝʤ ʫ çʛʦʨʦʜʩʢʦʛʦè (2,28Ñ0,34 ʠ 0,10Ñ0,07, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʝ ʧʦ-

ʣʫʯʝʥʦ ʨʘʟʣʠʯʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ X-ʩʮʝʧʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʫʤʤʘʨʥʳʡ 

ʛʨʫʟ ʅɿʂ ʫ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ 7,87Ñ0,51, ʫ çʛʦʨʦʜʩʢʦʛʦè 2,78Ñ0,37.  
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3. ɻʝʥʝʪʠʯʝʩʢʠʡ ʜʨʝʡʬ ʠ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʴ ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʦʧʫʣʷʮʠʡ ʧʦ ʟʥʘʯʝʥʠʷʤ ʛʨʫʟʘ ʅɿʂ ʚ ʈʦ-

ʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʣʫʯʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝ-

ʣʷʮʠʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʠ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ ʠ ʟʥʘʯʝʥʠʷʤʠ ʠʥʜʝʢʩʘ ʵʥʜʦʛʘʤʠʠ ʀʕ ʠ ʩʣʫʯʘʡ-

ʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ FST. 

4. ʅʦʟʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʅɿʂ ʚʢʣʶʯʘʝʪ 20 ʬʦʨʤ: ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ - 

13, ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ - 5 ʠ X-ʩʮʝʧʣʝʥʥʳʭ - 2. ʆʧʨʝʜʝʣʝʥ rʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʩʪʴ ʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʯʘʩʪʳʭ ʬʦʨʤ ʅɿʂ. ʋʩʪʘʥʦʚʣʝʥʘ ʥʝʨʘʚʥʦ-

ʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʅɿʂ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʪʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ, ʚʳʷʚʣʝʥʳ ʦʯʘʛʠ ʥʘʢʦʧʣʝʥʠʷ ʨʷʜʘ ʬʦʨʤ ʚ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ (Ŭ<0,001). 

5. ʅʘʢʦʧʣʝʥʠʝ ʨʷʜʘ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ ʚʳʷʚʣʝʥʦ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ ʚ ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (Ŭ<0,001).  

6. ʆʧʨʝʜʝʣʝʥʘ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʠ 2282del4 ʚ ʛʝʥʝ FLG ʫ ʙʦʣʴʥʳʭ ʚʫʣʴʛʘʨʥʳʤ ʠʭ-

ʪʠʦʟʦʤ (0,483) ʠ ʚ ʧʦʧʫʣʷʮʠʠ (0,016). 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʨʤʫʣʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ç03.02.07 - ɻʝʥʝʪʠʢʘ 

(ʤʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ)è, ʠʟʫʯʘʶʱʝʡ ʷʚʣʝʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ (ʤʦʣʝʢʫʣʷʨʥʦʤ, ʢʣʝʪʦʯʥʦʤ, ʦʨʛʘʥʠʟʤʝʥʥʦʤ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦʤ), ʚ ʪʘʢʠʭ 

ʦʙʣʘʩʪʷʭ ʢʘʢ çʇʦʧʫʣʷʮʠʦʥʥʘʷ ʛʝʥʝʪʠʢʘ. ɻʝʥʝʪʠʢʦ-ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘè, 

çɻʝʥʝʪʠʢʘ ʯʝʣʦʚʝʢʘ. ʄʝʜʠʮʠʥʩʢʘʷ ʛʝʥʝʪʠʢʘ. ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʙʦʣʝʟʥʠè.  

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʣʦʞʝʥʳ ʥʘ: European Human Genetics Conference 

(Paris, 2013); European Human Genetics Conference (Milan, 2014); 2-ʡ ʠʪʦʛʦʚʦʡ 

ʥʘʫʯʥʦʡ ʩʝʩʩʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʈʦʩʪɻʄʋ(ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, 2015); European Hu-

man Genetics Conference joint with European Meeting on Psychosocial Aspects of Ge-

netics (Barcelona, 2016). 
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ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʚ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨ ʧʨʠʥʠʤʘʣʘ ʣʠʯʥʦʝ 

ʫʯʘʩʪʠʝ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʠʜʝʠ, ʦʧʨʝʜʝʣʝʥʠʠ ʮʝʣʠ ʠ ʟʘʜʘʯ ʜʠʩʩʝʨʪʘ-

ʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʣʘ ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʠ ʤʘʪʝʨʠʣʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʣʠʯʥʦ ʦʩʤʘʪʨʠʚʘ-

ʣʘ ʙʦʣʴʥʳʭ, ʟʘʧʦʣʥʷʣʘ ʤʝʜʠʮʠʥʩʢʠʝ ʢʘʨʪʳ ʥʘ ʧʘʮʠʝʥʪʦʚ ʩ ʅɿʂ. 

ɸʚʪʦʨʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥ-

ʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ. ʃʠʯʥʦ ʘʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʜ-

ʚʝʜʝʥʳ ʠʪʦʛʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʟʘʢʣʶʯʝʥʠʝ ʠ ʚʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥ-

ʥʦʡ ʨʘʙʦʪʳ ʜʦʣʦʞʝʥʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʧʫʙ-

ʣʠʢʘʮʠʠ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʚ ʩʦʘʚʪʦʨʩʪʚʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʣʥʦ-

ʩʪʴʶ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʥʘʫʯʥʳʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ ʠ ʜʦʣʦʞʝʥʳ ʥʘ ʥʘʫʯʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʢʘ-

ʬʝʜʨʝ ʛʝʤʘʪʦʣʦʛʠʠ ʠ ʪʨʘʥʩʬʫʟʠʦʣʦʛʠʠ ʩ ʢʫʨʩʘʤʠ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘ-

ʛʥʦʩʪʠʢʠ, ʛʝʥʝʪʠʢʠ ʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʛʝʥʝʪʠʢʠ ʌʇʂ ʀ ʇʇʉ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠ ̫ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʈʦ-

ʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘ-

ʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʌɻɹʆʋ ɺʆ ʈʦʩʪɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ). 

ʇʫʙʣʠʢʘʮʠʠ 

ʇʦ ʪʝʤʝ ʠ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʦʧʫʙʣʠʢʦʚʘʥʦ 12 ʧʝʯʘʪʥʳʭ 

ʨʘʙʦʪ ʩʦʠʩʢʘʪʝʣʷ, ʠʟ ʥʠʭ 6 ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, ʢʦʪʦʨʳʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʳ ɺɸʂ ʄʆʅ ʈʌ ʜʣʷ ʩʦʠʩʢʘʪʝʣʝʡ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʤʝʜʠ-

ʮʠʥʩʢʠʭ ʥʘʫʢ. 
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ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: ʚʚʝʜʝʥʠʝ, ʪʨʠ ʛʣʘʚʳ 

- ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ, ʤʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʟʘʢʣʶʯʝʥʠʝ, ʚʳʚʦʜʳ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʩʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʷ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 140 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩ-

ʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʜʝʨʞʠʪ 20 ʨʠʩʫʥʢʦʚ ʠ 21 ʪʘʙʣʠʮʫ. ʉʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ʚʢʣʶʯʘʝʪ 236 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʠʟ ʥʠʭ 81 ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 155 ʠʥʦʩʪʨʘʥʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ. 
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ɻʃɸɺɸ 1 

ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

ɻʝʥʦʜʝʨʤʘʪʦʟʳ ï ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʞʠ (ʅɿʂ), ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʢʝʨʘʪʠʥʠʟʘʮʠʠ, ʧʠʛʤʝʥ-

ʪʘʮʠʠ ʠ ʜʨʫʛʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. ɼʣʷ ʛʝʥʦʜʝʨʤʘʪʦʟʦʚ ʯʘʱʝ ʭʘʨʘʢʪʝʨʥʦ ʠʟʦʣʠʨʦʚʘʥ-

ʥʦʝ ʧʦʨʘʞʝʥʠʝ ʢʦʞʠ, ʥʦ ʚʦʟʤʦʞʥʦ ʠ ʩʠʩʪʝʤʥʦʝ ʧʦʨʘʞʝʥʠʝ. [ʂʫʢʣʠʥ ɺ.ʊ., ʉʫʚʦʨʦ-

ʚʘ ʂ.ʅ., 1993; ʉʢʨʠʧʢʠʥ ʖ.ʂ., ʄʦʨʜʦʚʮʝʚ ɺ.ʅ., 1999; ʄʦʨʜʦʚʮʝʚ ɺ.ʅ. ʠ ʜʨ., 2002; 

ɹʫʪʦʚ ʖ.ʉ. ʠ ʜʨ., 2013; Hohl D., Huber M., 2013; DeStefano G.M., 2014; Ishida-

Yamamoto A., Igawa S., 2014; Knºbel M. et al., 2015]. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʷʚʣʷʶʪʩʷ 

ʣʠʙʦ ʩʨʘʟʫ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ, ʣʠʙʦ ʚ ʨʘʥʥʝʤ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ. ɺ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʩʣʫʯʘʝʚ ʦʢʘʟʳʚʘʶʪ, ʜʘʞʝ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦʤ ʪʝʯʝʥʠʠ, ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʚʦʜʷʪ ʢ ʩʦʮʠʘʣʴʥʦʡ ʜʝʟʘʜʘʧʪʘʮʠʠ, ʠʥ-

ʚʘʣʠʜʥʦʩʪʠ ʠ ʠʥʦʛʜʘ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ [ɸʩʘʥʦʚ ɸ. ʖ., 2011; 

ʂʘʣʶʞʥʘʷ ʃ.ɼ., 2012; ɹʫʪʦʚ ʖ.ʉ. ʠ ʜʨ., 2013; ʉʫʢʦʣʠʥ ɻ.ʀ., 2014; Vahlquist A. et 

al., 2008; Styperek A.R. et al., 2010; Kamalpour L. et al., 2011; Fleckman P. et al., 

2013; Hamada T. et al., 2013; Itin P., Salgado D.A., 2013; Pigg M.H. et al., 2016]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʠʩʘʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ 

ʬʦʨʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʠ 

ʢʣʠʥʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʧʦʟʚʦ-

ʣʠʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʛʝʥʳ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʤʦʥʦʛʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ 

ʠ ʝʸ ʧʨʠʜʘʪʢʦʚ [ɸʙʨʫʢʦʚʘ ɸ.ɺ. ʠ ʜʨ., 2010; ʅʝʬʸʜʦʚʘ ɽ.ɼ. ʠ ʜʨ., 2010; ʂʘʣʶʞʥʘʷ 

ʃ.ɼ., 2012; ʎʦʡ ʅ.ʆ., 2015; Arin M.J., 2009; Akiyama M., 2011; DeStefano G.M., 

Christiano A.M., 2014]. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʦʧʠʩʘʥ ʛʝʥ ʩʪʝʨʦʠʜʩʫʣʴʬʘʪʘʟʳ (STS), ʦʪ-

ʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʬʦʨʤʫ X-ʩʮʝʧʣʝʥʥʦʛʦ ʠʭʪʠʦʟʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʢ ʠʟʫ-

ʯʝʥʠʶ ʤʫʪʘʥʪʥʳʭ ʛʝʥʦʚ ʧʨʠ ʤʥʦʛʠʭ ʛʝʥʦʜʝʨʤʘʪʦʟʘʭ, ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʘʥʘʣʠʟʫ 

ʧʨʦʜʫʢʪʦʚ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʝʨʝʩʤʦʪʨʫ ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʡ [Ballabio A. 

et al., 1987; Bonifas J. M. et al., 1987]. 

1.1. ʂʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ 

ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ ʨʘʟʚʠʪʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘʧʨʷʤʫʶ 

ʩʚʷʟʘʥʦ ʩ ʫʯʝʥʠʝʤ ʦ ʥʦʟʦʣʦʛʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʝ. ɺʝʜʫʱʠʝ ʜʝʨʤʘʪʦʣʦʛʠ ʧʨʝʜʣʘʛʘʣʠ 
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ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʥʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʝʜʠ-

ʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʅɿʂ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʙʦʣʴʰʠʤ ʯʠʩ-

ʣʦʤ ʦʧʠʩʘʥʥʳʭ ʬʦʨʤ, ʥʦ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʇʦ-

ʧʨʝʞʥʝʤʫ ʧʨʠʤʝʥʷʶʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʘʟʠʨʫʶʪʩʷ ʢʘʢ ʥʘ ʣʦʢʘʣʠʟʘʮʠʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʥʘ ʜʘʥʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʣʠ ʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʦʞʠ ʠ ʝʸ ʧʨʠʜʘʪʢʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʝʨʚʠʯ-

ʥʳʭ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʉʫʚʦʨʦʚʘ ʂ.ʅ. ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʥʘʯʘʣʘ ʟʘʥʠʤʘʪʴʩʷ ʠʟʫʯʝʥʠ-

ʝʤ ʅɿʂ ʠ ʧʨʝʜʣʦʞʠʣʘ ʧʦʜʨʘʟʜʝʣʷʪʴ ʛʝʥʦʜʝʨʤʘʪʦʟʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

1. ʧʦ ʦʩʥʦʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʘʪʦʣʦʛʠʠ (ʜʠʩʧʣʘʩʪʠʯʝʩʢʠʝ ʛʝʥʦʜʝʨʤʘʪʦʟʳ, 

ʬʘʢʦʤʘʪʦʟʳ, ʜʠʩʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʛʝʥʦʜʝʨʤʘʪʦʟʳ); 

2. ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʝ ʥʘ ʬʝʥʦʪʠʧʠʯʝʩʢʠ ʩʭʦʜʥʳʝ ʧʦʜʛʨʫʧʧʳ ï ʜʠʩʧʣʘʩʪʠʯʝʩʢʠʝ 

ʛʝʥʦʜʝʨʤʘʪʦʟʳ (ʣʦʢʘʣʴʥʳʝ ʜʝʬʝʢʪʳ, ʩʠʥʜʨʦʤʳ ʩ ʛʠʧʝʨʧʣʘʟʠʝʡ ʜʝʨʤʘʪʦʛʣʠ-

ʬʦʚ ʠ ʧʨʦʯʠʝ); 

3. ʥʘ ʪʠʧʦʚʳʝ ʥʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ʧʦ ʦʜʥʦʟʥʘʯʥʦʤʫ ʬʝʥʦʪʠʧʫ ʩ ʚʦʟʤʦʞʥʦʡ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ ï ʩʠʥʜʨʦʤʳ ʩ ʛʠʧʦʧʣʘʟʠʝʡ ʧʨʠʜʘʪʢʦʚ ʢʦʞʠ 

(ʘʥʛʠʜʨʦʪʠʯʝʩʢʘʷ ʵʢʪʦʜʝʨʤʘʣʴʥʘʷ ʜʠʩʧʣʘʟʠʷ, ʦʜʦʥʪʦʪʨʠʭʦʤʝʣʠʯʝʩʢʘʷ ʜʠʩ-

ʧʣʘʟʠʷ ʠ ʜʨ.); 

4. ʛʝʥʝʪʠʯʝʩʢʠ ʛʝʪʝʨʦʛʝʥʥʳʭ ʬʦʨʤ ʧʦ ʪʠʧʫ ʥʘʩʣʝʜʦʚʘʥʠʷ (ʘʥʛʠʜʨʦʪʠʯʝʩʢʘʷ ʵʢ-

ʪʦʜʝʨʤʘʣʴʥʘʷ ʜʠʩʧʣʘʟʠʷ ʪʠʧ I ʩ X-ʩʮʝʧʣʝʥʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʪʠʧ II  

ʩ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ); 

5. ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʠʡ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʦ-

ʣʝʢʫʣʷʨʥʳʭ ʜʝʬʝʢʪʦʚ (ʘʥʛʠʜʨʦʪʠʯʝʩʢʘʷ ʵʢʪʦʜʝʨʤʘʣʴʥʘʷ ʜʠʩʧʣʘʟʠʷ, ʧʠʛ-

ʤʝʥʪʥʘʷ ʢʩʝʨʦʜʝʨʤʘ ʠ ʜʨ.) [ʉʫʚʦʨʦʚʘ ʂ.ʅ. ʠ ʜʨ.,1990; 1996; ʂʫʢʣʠʥ ɺ.ʊ., 

ʉʫʚʦʨʦʚʘ ʂ.ʅ., 1993]. 

ʄʦʨʜʦʚʮʝʚ ɺ.ʅ. ʚʳʜʝʣʷʝʪ ʜʚʝ ʛʨʫʧʧʳ ʅɿʂ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨ ʢʦʞʠ: 1. ʵʢʪʦʜʝʨʤʘʣʴʥʳʝ ʜʠʩʧʣʘʟʠʠ, ʩʦʧʨʦʚʦʞʜʘ-

ʶʱʠʝʩʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʧʨʦʠʟ-

ʚʦʜʥʳʭ ʵʢʪʦʜʝʨʤʳ; 2. ʤʝʟʝʥʭʠʤʘʣʴʥʳʝ (ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʝ) ʠ ʥʝʡʨʦʤʝʟʝʥʭʠ-
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ʤʘʣʴʥʳʝ (ʥʝʡʨʦʢʦʞʥʳʝ) ʜʠʩʧʣʘʟʠʠ [ʄʦʨʜʦʚʮʝʚ ɺ.ʅ. ʠ ʜʨ., 2002; ʄʦʨʜʦʚʮʝʚ ɺ.ʅ., 

ʄʦʨʜʦʚʮʝʚʘ ɺ.ɺ., 2004]. 

ʄʷʜʝʣʝʮ ʆ.ɼ. ʧʨʝʜʣʦʞʠʣ ʅɿʂ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: 1. ʜʠʟʦʥ-

ʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʨʦʢʠ ʠ ʘʥʦʤʘʣʠʠ ʨʘʟʚʠʪʠʷ; 2. ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʞʠ 

(ʛʝʥʦʜʝʨʤʘʪʦʟʳ) [ʄʷʜʝʣʝʮ ʆ.ɼ., ɸʜʘʩʢʝʚʠʯ ɺ.ʇ., 2006]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʅɿʂ, ʙʘʟʠʨʫʶʱʝʡʩʷ 

ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʙ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫ-

ʶʱʠʝ ʛʨʫʧʧʳ ʟʘʙʦʣʝʚʘʥʠʡ: 

1. ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʢʝʨʘʪʠʥʠʟʘʮʠʠ (ʠʭʪʠʦʟ, ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʘʷ ʢʝ-

ʨʘʪʦʜʝʨʤʠʷ, ʙʦʣʝʟʥʴ ɼʘʨʴʝ, ʧʦʨʦʢʝʨʘʪʦʟ ʠ ʜʨ.); 

2. ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʙʫʣʣʝʟʥʳʡ ʵʧʠʜʝʨʤʦʣʠʟ ʠ ʩʠʥʜʨʦʤʳ ʭʨʫʧʢʦʩʪʠ ʢʦʞʠ; 

3. ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʩʠʥʜʨʦʤ ʕʣʝʨʩʘ-

ɼʘʥʣʦʩʘ, cutis laxa); 

4. ʵʢʪʦʜʝʨʤʘʣʴʥʳʝ ʜʠʩʧʣʘʟʠʠ (ʛʠʜʨʦʪʠʯʝʩʢʠʝ ʠ ʘʥʛʠʜʨʦʪʠʯʝʩʢʠʝ); 

5. ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʙʦʣʝʟʥʠ ʚʦʣʦʩ ʠ ʥʦʛʪʝʡ (ʘʪʨʠʭʠʷ, ʤʦʥʠʣʝʪʨʠʢʩ, ʪʨʠʭʦʪʠʦʜʠʩ-

ʪʨʦʬʠʷ, ʛʠʧʝʨʪʨʠʭʦʟ, ʘʥʦʥʠʭʠʷ, ʧʘʭʠʦʥʠʭʠʷ, ʩʠʥʜʨʦʤ ʞʝʣʪʳʭ ʥʦʛʪʝʡ); 

6. ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʛʤʝʥʪʘʮʠʠ (ʘʣʴʙʠʥʠʟʤ, ʥʝʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʘ); 

7. ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʢʦʞʠ (ʙʦʣʝʟʥʴ ʌʘʨʙʠ, ʵʥʪʝʨʦʧʘʪʠʯʝ-

ʩʢʠʡ ʘʢʨʦʜʝʨʤʘʪʠʪ, ʧʦʨʬʠʨʠʷ); 

8. ʬʘʢʦʤʘʪʦʟʳ (ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ, ʪʫʙʝʨʦʟʥʳʡ ʩʢʣʝʨʦʟ, ʩʠʥʜʨʦʤ ɻʠʧʧʝʣʷ-

ʃʠʥʜʘʫ) [ʂʫʢʣʠʥ ɺ.ʊ., ʉʫʚʦʨʦʚʘ ʂ.ʅ., 1993; ʂʘʣʶʞʥʘʷ ʃ.ɼ., 2012; ɹʫʪʦʚ ʖ. ʉ. 

ʠ ʜʨ., 2013; ʉʫʢʦʣʠʥ ɻ.ʀ., 2014]. 

ʇʦ ʪʠʧʫ ʥʘʩʣʝʜʦʚʘʥʠʷ ʅɿʂ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʝ 

(ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ, ʵʢʪʦʜʝʨʤʘʣʴʥʘʷ ʜʠʩʧʣʘʟʠʷ, ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ, ʤʦʥʠʣʝʪʨʠʢʩ ʠ 

ʜʨ.), ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʝ (ʘʣʴʙʠʥʠʟʤ, ʚʨʦʞʜʸʥʥʳʡ ʠʭʪʠʦʟ), X- ʩʮʝʧʣʝʥʥʳʝ 

ʜʦʤʠʥʘʥʪʥʳʝ ʠ ʨʝʮʝʩʩʠʚʥʳʝ ʬʦʨʤʳ (ʠʭʪʠʦʟ, ʥʝʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʘ) [ʂʘʣʶʞʥʘʷ 

ʃ.ɼ., 2012; ʎʦʡ ʅ.ʆ., 2015]. 

ɺʥʝʜʨʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦ-

ʚʘʪʴ ʛʝʥʳ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʨʘʟʚʠʪʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ, ʥʦ ʠ ʤʫʣʴʪʠʬʘʢ-

ʪʦʨʠʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ 
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ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʢʦʞʠ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʅɿʂ ʚʳʜʝʣʷʝʪ: ʜʝʬʝʢʪʳ ʢʝʨʘʪʠʥʘ; 

ʜʝʬʝʢʪʳ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ; ʜʝʬʝʢʪʳ ʚ ʢʝʨʘʪʠʥ-ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʤ 

ʤʘʪʨʠʢʩʝ ʘʜʛʝʟʠʠ; ʜʝʬʝʢʪʳ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ; ʜʝʬʝʢʪʳ ʷʜʝʨʥʦʡ 

ʦʙʦʣʦʯʢʠ; ʜʝʬʝʢʪʳ ʚ ɼʅʂ-ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʛʝʥʘʭ, ʛʝʥʘʭ ʦʧʫʭʦʣʝʚʳʭ ʩʫʧʨʝʩ-

ʩʦʨʦʚ ʠ ʦʥʢʦʛʝʥʦʚ; ʩʤʝʞʥʳʝ ʛʝʥʥʳʝ ʩʠʥʜʨʦʤʳ. [ʉʫʢʦʣʠʥ ɻ.ʀ., 2014; ʂʘʣʶʞʥʘʷ 

ʃ.ɼ., 2015; ʎʦʡ ʅ.ʆ., 2015; Palmer C.N. et al., 2006; Schmuth M. et al., 2007; 2013; 

Arin M.J., 2009; Elias P.M. et al., 2010; Akiyama M., 2011; Ishida-Yamamoto A. et al., 

2011; Hamada T. et al., 2013; Hohl D., Huber M., 2013; Ishida-Yamamoto A., Igawa 

S., 2014; Li  H. et al., 2013; Samuelov L., Sprecher E., 2014; Knºbel M. et al., 2015; 

Moosbrugger-Martinz V. et al., 2015; Marukian N.V., Choate K.A., 2016]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʦʧʠʩʘʥʠʠ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ʅɿʂ ʫʢʘʟʳʚʘʶʪ 

ʥʦʤʝʨ ʧʦ OMIM (Online Mendelian Inheritance in Man), ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʧʝʨ-

ʚʠʯʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʜʝʬʝʢʪ [https://www.ncbi.nlm.nih.gov/omim]. 

1.2. ɻʨʫʟ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʠ ʤʝʪʦʜʳ ʝʛʦ ʦʮʝʥʢʠ ʚ ʧʦ-

ʧʫʣʷʮʠʷʭ ʯʝʣʦʚʝʢʘ 

1.2.1. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʛʨʫʟʘ ʚ ʧʦʧʫʣʷʮʠʷʭ ʯʝʣʦʚʝʢʘ 

ʉʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʙʱʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʛʨʫʟʘ ʧʦʧʫʣʷʮʠʡ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ 

ʦʪʷʛʦʱʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʆʧʨʝʜʝ-

ʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʤʦʥʦʛʝʥʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷ-

ʤʠ, ʚʳʷʚʣʝʥʥʳʤʠ ʫ ʥʘʩʝʣʝʥʠʷ ʦʙʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ, ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʥʝ ʪʦʣʴ-

ʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʟʘ, ʥʦ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʠ 

ʩʧʝʢʪʨ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ, ʘ ʪʘʢʞʝ ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʤʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʧʨʦʚʝʩʪʠ ʩʨʘʚ-

ʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ [ɻʠʥʪʝʨ ɽ.ʂ., 2009; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ 

ʜʨ., 2009]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʤʦʥʦʛʝʥʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥ-

ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʥʳʭ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. 
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1. ʀʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʥʘʩʣʝʜʩʪʚʝʥ-

ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝ-

ʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 

ʨʝʛʠʦʥʝ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʠʟʫʯʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ ʛʝʥʝʪʠ-

ʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ ʬʘʢʪʦʨʦʚ ʧʦʧʫ-

ʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ, ʚʣʠʷʶʱʠʭ ʥʘ ʯʘʩʪʦʪʳ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʝʛʠ-

ʦʥʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʩʫʤʤʘʨʥʦʛʦ 

ʛʨʫʟʘ ʠ ʩʧʝʢʪʨ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʫ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ [ɻʠʥʪʝʨ ɽ.ʂ., ɿʠʥ-

ʯʝʥʢʦ ʈ.ɸ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009]. 

2. ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ 

ʬʦʨʤ ʨʘʟʣʠʯʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʝʛʠʦʥʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʩʷ ʧʫ-

ʪʝʤ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ ʩʫʤʤʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʟʫ-

ʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦ ʜʘʥʥʳʤ ʨʝʛʠʩʪʨʦʚ ʧʨʦʚʦʜʠʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʠʣʠ ʚʨʝʤʝʥʥʦʤ ʧʝʨʠʦʜʝ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʨʝʛʠʩʪʨʘ ʫʪʚʝʨʞʜʘʝʪʩʷ 

ʩʧʠʩʦʢ, ʧʦʜʣʝʞʘʱʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝ-

ʚʘʥʠʡ. ʉʠʩʪʝʤʘ ʨʝʛʠʩʪʨʦʚ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʨʦʣʴ ʬʘʢʪʦʨʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ [ʂʨʠʢʫʥʦʚʘ ʅ.ʀ. 

ʠ ʜʨ., 2002; ɼʦʨʦʬʝʝʚʘ ʄ.ʖ. ʠ ʜʨ., 2015; ɻʘʩʥʠʢʦʚ ɺ.ʂ. ʠ ʜʨ., 2016; ʂʦʙʨʠʥʩʢʠʡ 

ɹ.ɸ., 2016; http://www.findis.org; http://www.orpha.net]. 

3. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʠʣʠ çʦʙʟʦʨʥʳʡè ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ-

ʮʝʥʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʚʝʜʝʥʠʷ ʛʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʦʪʘʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʨʝʛʠʦʥʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʦʥʦʛʝʥʥʳʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɼʘʥʥʳʡ 

ʤʝʪʦʜ, ʨʘʟʨʘʙʦʪʘʥ ʚ ʀʥʩʪʠʪʫʪʝ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʥʝʪʠʢʝ ɸʄʅ ʉʉʉʈ (ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʌɻɹʅʋ çʄɻʅʎè, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ɻʠʥʪʝʨ ɽ.ʂ.). ʆʙʟʦʨʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʣ P. Harper 

(1959ʛ.) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝ-

ʥʠʶ ʭʦʨʝʠ ɻʝʥʪʠʥʛʪʦʥʘ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-
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ʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ [Harper P., 

1992]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʷ 

ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʠʟʫʯʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʩʪʠ ʠ ʩʧʝʢʪʨ ʨʘʟʣʠʯʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʪʦʯʥʠʪʴ ʥʘʠʙʦ-

ʣʝʝ ʯʘʩʪʳʝ ʬʦʨʤʳ ʚ ʨʝʛʠʦʥʝ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʝʛʠʦʥʝ. ʄʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ ʠ ʩʧʝʢʪʨ ʤʫʪʘ-

ʮʠʡ ʚ ʛʝʥʘʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʯʘʩʪʳʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʨʝʛʠʦʥʝ, ʚʳ-

ʷʚʠʪʴ ʥʦʚʳʝ ʥʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦ-

ʩʪʴʶ [ɻʠʥʪʝʨ ɽ.ʂ., ɿʠʥʯʝʥʢʦ ʈ.ɸ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009]. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʨʝʛʠʦʥʘ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ 

ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʙʦʣʴʥʳʤʠ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ 

ʯʣʝʥʘʤʠ ʠʭ ʩʝʤʝʡ [ɻʠʥʪʝʨ ɽ.ʂ., ɿʠʥʯʝʥʢʦ ʈ.ɸ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2007ʘ; 

2007ʙ; 2009; ɻʠʥʪʝʨ ɽ.ʂ., 2009]. 

1.2.2. ʆʪʷʛʦʱʝʥʥʦʩʪʴ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʦʞʠ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʧʦʧʫʣʷʮʠʷʭ 

ɼʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʅɿʂ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʥʝ-

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʪʨʫʜʥʦ ʩʦʧʦʩʪʘʚʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʠʷ ʚ ʤʝʪʦ-

ʜʘʭ ʧʦʣʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ ʜʘʥʥʳʭ. 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʠ ʩʧʝʢʪʨʘ 

ʅɿʂ ʧʨʦʚʝʜʝʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʪʦʨʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʦʩʧʠʪʘʣʴʥʳʝ ʨʝʛʠʩʪʨʳ, ʬʘʢʪʠʯʝʩʢʠ ʨʝʛʠʩʪʨ ʧʦ 

ʦʙʨʘʱʘʝʤʦʩʪʠ ʚ ʢʣʠʥʠʢʫ ʜʣʷ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʅɿʂ ʢʘʢ ʩʫʤʤʘʨʥʳʝ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ 

ʬʦʨʤ ʚʘʨʴʠʨʫʶʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. 

ʂʣʘʩʩʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ɸʥʛʣʠʠ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʯʘʩʪʦʪʘ 

ʚʩʝʭ ʬʦʨʤ ʠʭʪʠʦʟʦʚ ʩʦʩʪʘʚʠʣʘ 1:3 665, ʚʫʣʴʛʘʨʥʦʛʦ ʠʭʪʠʦʟʘ ï 1:5 300, X-

ʩʮʝʧʣʝʥʥʦʛʦ ï 1:6 190 (ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ), ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʬʦʨʤ ʠʭʪʠ-

ʦʟʘ 1:300 000. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʘ ʟʥʘʯʠ-
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ʪʝʣʴʥʦ ʚʳʰʝ, ʪʘʢ ʢʘʢ ʚʳʷʚʣʝʥʦ 24 ʙʦʣʴʥʳʭ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʠʭʪʠʦʟʦʤ ʠʟ 

6 051 ʰʢʦʣʴʥʠʢʦʚ ʠ ʯʘʩʪʦʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1:250 [Wells R.S., Kerr C.B., 1966]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʨʘʥʮʫʟʩʢʠʭ ʘʚʪʦʨʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʫʤʤʘʨʥʘʷ ʯʘʩʪʦʪʘ ʪʷʞʝ-

ʣʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠʭʪʠʦʟʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʌʨʘʥʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 

13,3:1 000 000, ʠʟ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʢʣʶʯʝʥʳ ʤʷʛʢʠʝ ʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ 

ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ ʠ ʜʨʫʛʠʝ [Dreyfus I. et al., 2014; 2015]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ, ʩʫʤʤʘʨʥʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʩʪʴ ʛʝʥʦʜʝʨʤʘʪʦʟʦʚ ʩʦʩʪʘʚʠʣʘ 18,1 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʣʠʩʴ ʠʭʪʠʦʟ ʠ ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ [ʄʘʢʩʠʤʦʚʘ ʖ.ɺ., 1998; ʄʘʢʩʠʤʦʚʘ 

ʖ.ɺ. ʠ ʜʨ., 2001; ʃʠʩʠʯʝʥʢʦ ʆ.ɺ. ʠ ʜʨ., 2002]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʤʦʥʦʛʝʥʥʳʭ 

ʜʝʨʤʘʪʦʟʦʚ ʫ ʥʘʩʝʣʝʥʠʷ ʋʣʴʷʥʦʚʩʢʘ ʩʦʩʪʘʚʣʷʝʪ 1:5 123, ʚ ʩʧʝʢʪʨʝ ʅɿʂ ʧʝʨʚʦʝ ʤʝ-

ʩʪʦ ʟʘʥʠʤʘʝʪ ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ (1:7 723), ʚʪʦʨʦʝ - ʢʝʨʘʪʦʜʝʨʤʠʠ (1:21 559) ʠ ʪʨʝ-

ʪʴʝ - ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ (1:43 119) [ʂʘʨʘʩʝʚ ɽ.ɸ., 2006]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʣʘ-

ʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʭ ʢʝʨʘʪʦʜʝʨʤʠʡ ʚ ʤʦʩʢʦʚʩʢʦʡ ʧʦʧʫʣʷʮʠʠ - 1:5000 ʥʘʩʝʣʝʥʠʷ 

[ɹʝʜʨʫ ʄ.ʅ., 2004; ʄʦʭʘʤʤʝʜ, ɹ.ʅ., 2004]. 

ʆʪʷʛʦʱʝʥʥʦʩʪʴ ʠʭʪʠʦʟʠʬʦʨʤʥʳʤʠ ʛʝʥʦʜʝʨʤʘʪʦʟʘʤʠ ʚ ʖʞʥʦʤ ʂʘʟʘʭʩʪʘʥʝ 

ʩʦʩʪʘʚʣʷʝʪ 20,8Ñ1,5 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʯʘʩʪʦʪʝ ʘʫʪʦ-

ʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʬʦʨʤ ʦʙʫʩʣʦʚʣʝʥʳ ʧʦʚʳʰʝʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʥʙʨʠʜʠʥʛʘ 

ʩʨʝʜʠ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ [ɽʩʝʥʛʘʨʘʝʚʘ ɿ.ɹ., 2002]. 

ɺ ʢʣʠʥʠʢʝ ʜʝʨʤʘʪʦʣʦʛʠʠ ʠ ʚʝʥʝʨʦʣʦʛʠʠ ɹʘʛʜʘʜʘ (ʀʨʘʢ) ʟʘ ʧʝʨʠʦʜ ʘʧʨʝʣʴ 

2005 - ʘʧʨʝʣʴ 2006 ʛʛ. ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʯʘʩʪʦʪʳ ʛʝʥʦʜʝʨʤʘʪʦʟʦʚ, ʢʦʪʦʨʘʷ ʩʦ-

ʩʪʘʚʠʣʘ 1:241 (83:20 000). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʦʪʤʝʯʝʥʳ ʠʭ-

ʪʠʦʟ - 25,3% ʠ ʚʨʦʞʜʝʥʥʳʡ ʙʫʣʣʝʟʥʳʡ ʵʧʠʜʝʨʤʦʣʠʟ - 19,3%, ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʠʣʠ 

44,6% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ. ʅʝʡʨʦʬʠʙʨʦʤʘʪʦʟ ʩʦʩʪʘʚʠʣ 9,6%, ʥʘʩʣʝʜʩʪʚʝʥ-

ʥʘʷ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʘʷ ʢʝʨʘʪʦʜʝʨʤʠʷ ʠ ʧʠʛʤʝʥʪʥʘʷ ʢʩʝʨʦʜʝʨʤʘ - 7,2% ʠ 4,8% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʨʦʚʥʦʨʦʜʩʪʚʝʥʥʳʝ ʙʨʘʢʠ ʚʳʷʚʣʝʥʳ ʚ 61,9% ʩʣʫʯʘʝʚ ʙʦʣʴʥʳʭ 

ʠʭʪʠʦʟʦʤ, 75% - ʚʨʦʞʜʝʥʥʳʤ ʙʫʣʣʝʟʥʳʤ ʵʧʠʜʝʨʤʦʣʠʟʦʤ ʠ 100% ʙʦʣʴʥʳʭ ʧʠʛ-

ʤʝʥʪʥʦʡ ʢʩʝʨʦʜʝʨʤʦʡ [Al-Hamami H.R. et al., 2010]. 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟ ʦʪʜʝʣʝʥʠʷ ʜʝʨʤʘʪʦʣʦʛʠʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ 

ʢʣʠʥʠʢʠ ɹʘʟʝʣʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʛʨʫʧʧʝ ʛʝʥʦʜʝʨʤʘ-
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ʪʦʟʦʚ ʷʚʣʷʶʪʩʷ ʧʦʨʦʢʝʨʘʪʦʟ, ʠʭʪʠʦʟ, ʙʦʣʝʟʥʴ ɼʘʨʴʝ, ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ ʠ ʙʫʣʣʝʟ-

ʥʳʡ ʵʧʠʜʝʨʤʦʣʠʟ, ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 91% ʦʪ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʛʝʥʦʜʝʨʤʘʪʦʟʦʚ [Itin 

P., Salgado D.A., 2013]. 

ʇʦʨʪʘʣ ʜʣʷ ʨʝʜʢʠʭ ʙʦʣʝʟʥʝʡ ʠ ʣʝʢʘʨʩʪʚ-ʩʠʨʦʪ çOrpha.netè ʩʦʟʜʘʥ ʚ 1997ʛ. ʚʦ 

ʌʨʘʥʮʠʠ ʚ INSERM (ʌʨʘʥʮʫʟʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʟʜʦʨʦʚʴʷ ʠ ʤʝʜʠʮʠʥ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ) [http://www.orpha.net]. çOrphanetè ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʨʝ-

ʩʫʨʩʦʤ ʧʦ ʩʙʦʨʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʸ ʚ ʚʠʜʝ 

ʨʘʟʣʠʯʥʳʭ ʦʪʯʝʪʦʚ. ʊʘʢ ʧʦ ʜʘʥʥʳʤ ʦʪʯʝʪʘ çPrevalence and incidence of rare 

diseases: Bibliographic dataè ˉ 1 ʦʪ ʥʦʷʙʨʷ 2016 ʛʦʜʘ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦ-

ʩʪʠ/ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʥʘ 100 000) ʩʦʩʪʘʚʠʣʠ: X-ʩʮʝʧʣʝʥʥʳʡ ʨʝʮʝʩʩʠʚʥʳʡ ʠʭʪʠʦʟ - 

16,6, ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʡ ʚʨʦʞʜʝʥʥʳʭ ʠʭʪʠʦʟ - 0,5, ʣʘʤʝʣʣʷʨʥʳʡ ʠʭʪʠʦʟ - 

0,55, ʚʨʦʞʜʝʥʥʘʷ ʥʝ ʙʫʣʣʝʟʥʘʷ ʠʭʪʠʦʟʠʬʦʨʤʥʘʷ ʵʨʠʪʨʦʜʝʨʤʠʷ - 0,3, ʥʝ ʵʧʠʜʝʨʤʦ-

ʣʠʪʠʯʝʩʢʘʷ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʘʷ ʢʝʨʘʪʦʜʝʨʤʠʷ - 2,5, ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ ʪʠʧ I - 

21,3 ʠ ʪʠʧ II  - 1,7 [http://www.orpha.net]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʦʥʦʛʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚ 70-80-ʝ ʛʦʜʳ XX ʚ., 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ çʦʙʟʦʨʥʦʛʦè ʤʝʪʦʜʘ, ʫ ʥʘʩʝʣʝʥʠʷ ʂʦʩʪʨʦʤʩʢʦʡ ʠ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙ-

ʣʘʩʪʝʡ, ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ɸʜʳʛʝʠ, ʋʟʙʝʢʠʩʪʘʥʘ ʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʩʫʤʤʘʨʥʘʷ 

ʦʪ̫ʛʦʱʝʥʥʦʩʪʴ ʅɿʂ ʩʦʩʪʘʚʠʣʘ 0,5-1 ʥʘ 1 000 ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʫʝɦ-

ʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʘʩʴ ʩʪʨʫʢʪʫʨʘ ʚʳʷʚʣʝʥʥʳʭ ʬʦʨʤ ʛʝʥʦʜʝʨʤʘʪʦʟʦʚ. ʉʨʝʜʠ ʨʫʩʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʧʨʝʦʙʣʘʜʘʣʠ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʝ ʬʦʨʤʳ ʅɿʂ - ʚʫʣʴʛʘʨʥʳʡ ʠʭ-

ʪʠʦʟ, ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʘʷ ʢʝʨʘʪʦʜʝʨʤʠʷ, ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ, ʪʫʙʝʨʦʟʥʳʡ ʩʢʣʝ-

ʨʦʟ, ʨʝʞʝ ʚʩʪʨʝʯʘʣʠʩʴ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʝ ʬʦʨʤʳ - ʚʨʦʞʜʝʥʥʳʡ ʠʭʪʠʦʟ, ʧʨʦ-

ʛʝʨʠʷ, ʚʳʷʚʣʝʥʳ ʙʦʣʴʥʳʝ ʩ ʨʝʜʢʠʤʠ ʬʦʨʤʘʤʠ ʩʠʥʜʨʦʤʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʵʢʪʦ-

ʤʝʟʦʜʝʤʘʣʴʥʳʤʠ ʜʠʩʧʣʘʟʠʷʤʠ [ʉʫʢʦʣʠʥ ɻ.ʀ., 1986; ɹʝʜʨʫ ʄ.ʅ., 2004; ʄʦʭʘʤʤʝʜ, 

ɹ.ʅ., 2004; ɻʠʥʪʝʨ ɽ.ʂ., 2009]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʝʩʧʫʙʣʠʢʘʭ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ɸʟʝʨʙʘʡʜʞʘʥʝ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ ʥʘʦʙʦʨʦʪ ʧʨʝʦʙʣʘʜʘʶʪ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʝ ʬʦʨʤʳ (ʘʣʴʙʠʥʠʟʤ, ʣʘʤʝʣʣʷʨʥʳʡ ʠʭʪʠʦʟ, ʵʧʠʜʝʨʤʦʣʠʪʠʯʝʩʢʠʡ ʛʠ-

ʧʝʨʢʝʨʘʪʦʟ, ʢʝʨʘʪʦʜʝʨʤʠʷ), ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʨʝʜʢʠʝ ʬʦʨʤʳ ʅɿʂ (ʧʠʛʤʝʥʪʥʘʷ ʢʩʝ-

ʨʦʜʝʨʤʘ, ʚʨʦʞʜʝʥʥʘʷ ʵʨʠʪʨʦʧʦʵʪʠʯʝʩʢʘʷ ʧʦʨʬʠʨʠʷ, ʵʨʠʪʨʦʧʦʵʪʠʯʝʩʢʘʷ ʧʨʦʪʦ-
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ʧʦʨʬʠʨʠʷ, ʥʝʜʝʨʞʘʥʠʝ ʧʠʛʤʝʥʪʘ) [ʉʫʢʦʣʠʥ ɻ.ʀ., 1986; ʊʘʜʞʠʙʘʝʚ ɸ.ɸ., 1992; 

ʏʦʙʘʥʦʚ ʄ.ɻ., 1993; ɹʝʜʨʫ ʄ.ʅ., 2004; ʄʦʭʘʤʤʝʜ, ɹ.ʅ., 2004].  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʝʥʦʜʝʨʤʘʪʦʟʦʚ ʚ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʪʷʛʦʱʝʥʥʦʩʪʠ (22,4 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ), ʧʦʢʘʟʘʪʝʣʠ ʦʪʷʛʦʱʝʥʥʦ-

ʩʪʠ ʅɿʂ ʥʘʩʝʣʝʥʠʷ ʚ çʩʝʣʝè, ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ (54,0), ʯʝʤ ʚ çʛʦʨʦʜʝè (11,7). ɻʝ-

ʥʦʜʝʨʤʘʪʦʟʳ ʩʨʝʜʠ ʫʜʤʫʨʪʦʚ ʚʳʷʚʣʷʣʠʩʴ ʚ 2,5 ʨʘʟʘ ʯʘʱʝ, ʯʝʤ ʩʨʝʜʠ ʨʫʩʩʢʠʭ ʠ ʩʦ-

ʩʪʘʚʠʣʠ 51,2 ʠ 19,8 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʧʝʢʪʨ ʛʝʥʦʜʝʨʤʘʪʦʟʦʚ ʧʨʝʜʩʪʘʚʣʝʥ 20 ʥʦʟʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ, ʧʦ ʪʠʧʫ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʣʠ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʪʷʛʦʱʝʥʥʦʩʪʴ ʚʫʣʴʛʘʨʥʳʤ ʠʭʪʠʦʟʦʤ - 13,2 ʥʘ 100 000. 

ʕʥʪʝʨʦʧʘʪʠʯʝʩʢʠʡ ʘʢʨʦʜʝʨʤʘʪʠʪ, ʠʭʪʠʦʟʠʬʦʨʤʥʘʷ ʵʨʠʪʨʦʜʝʨʤʠʷ ʚʩʪʨʝʯʘʣʠʩʴ 

ʪʦʣʴʢʦ ʫ ʫʜʤʫʨʪʦʚ [ʆʩʠʧʦʚʘ ɽ.ɺ., 2006; ʃʷʰʝʥʢʦ ʅ.ɺ., 2010]. 

ɺ ʦʙʦʙʱʘʶʱʝʡ ʨʘʙʦʪʝ ʈ.ɸ. ɿʠʥʯʝʥʢʦ (2009) ʧʦ ʠʟʫʯʝʥʠʶ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʚ 11 ʨʝʛʠʦʥʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʦʭʚʘʪʠʚʰʝʡ ʙʦʣʝʝ ʪʨʝʭ ʤʣʥ. 

ʯʝʣʦʚʝʢ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʘʨʠʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʠ 

ʩʧʝʢʪʨʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʦʙʫʩʣʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ. ʏʘʩʪʳʤʠ ʚ ʛʨʫʧʧʝ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʷʚʣʷʶʪʩʷ ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ (22,32 ʥʘ 100 000 ʯʝʣʦʚʝʢ), ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʘʷ 

ʢʝʨʘʪʦʜʝʨʤʠʷ (6,38), ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ (5,12), ʩʨʝʜʠ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ - ʠʭʪʠʦʟʠʬʦʨʤʥʘʷ ʵʨʠʪʨʦʜʝʨʤʠʷ (2,75) ʠ ʛʣʘʟʦʢʦʞʥʳʡ ʘʣʴʙʠʥʠʟʤ (1,4), 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ X-ʩʮʝʧʣʝʥʥʦʛʦ ʠʭʪʠʦʟʘ ï 6,6 ʥʘ 100 000 ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

[ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009]. 

ɺ ʭʦʜʝ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʧʝʨʚʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʘ-

ʨʠʡ ʕʣ ʥʦʚʦʝ ʟʘʙʦʣʝʚʘʥʠʝ - ʪʦʪʘʣʴʥʳʡ ʛʠʧʦʪʨʠʭʦʟ, ʤʘʨʠʡʩʢʠʡ ʪʠʧ (OMIM 

 ̄604379). ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 1:14 298 ʫ ʤʘʨʠʡʮʝʚ ʠ 

1:9 529 ʫ ʯʫʚʘʰʝʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʝʤʴʠ, ʢʘʢ ʩ ʜʦʤʠʥʘʥʪʥʳʤ, ʪʘʢ ʠ ʩ ʨʝʮʝʩ-

ʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʨʝʮʝʩʩʠʚʥʳʭ ʩʝʤʝʡ [ɿʠʥʯʝʥʢʦ ʈ.ɸ. 

ʠ ʜʨ., 2008; ɸʙʨʫʢʦʚʘ ɸ.ɺ. ʠ ʜʨ., 2010]. 
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1.3. ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʞʠ 

ɺ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʚ ʦʙʟʦʨʝ ʣʠʪʝʨʘʪʫʨʳ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʝ ʬʦʨʤʳ ʅɿʂ, ʚʳʷʚʣʝʥʥʳʝ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝ-

ʛʠʦʥʘʭ. 

1.3.1. ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʠʭʪʠʦʟʳ 

ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʠʭʪʠʦʟʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʴʰʫʶ ʛʨʫʧʧʫ ʅɿʂ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʦʨʦʛʦʚʝʥʠʷ ʢʦʞʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʝʥ 

ʢʣʠʥʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ. ɺ ʢʣʠʥʠʯʝʩʢʦʤ ʧʣʘʥʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʫʭʦʩʪʴʶ ʢʦʞʠ, ʰʝʣʫʰʝʥʠʝʤ ʠ ʛʠʧʝʨʢʝʨʘʪʦʟʦʤ, ʯʘʩʪʦ ʩʦʯʝʪʘʶʪ-

ʩʷ ʵʨʠʪʨʦʜʝʨʤʠʝʡ. ʕʪʠ ʧʨʦʷʚʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ, ʚ ʦʩʥʦʚʥʦʤ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʞʥʦʛʦ ʙʘʨʴʝʨʘ [ʄʫʨʘʰʢʠʥ ʅ.ʅ. ʠ ʜʨ., 2011; ʉʫ-

ʢʘʣʦ ɸ.ɺ. ʠ ʜʨ., 2013; ɹʘʨʘʥʦʚ ɸ.ɸ., 2015; ɻʘʣʣʷʤʦʚʘ ʖ.ɸ., ʇʨʦʰʫʪʠʥʩʢʘʷ ɼ.ɺ., 

2015; ʂʘʣʶʞʥʘʷ ʃ.ɼ., 2015; Oji V. et al., 2009; Styperek A.R. et al., 2010; Traupe H. 

et al., 2014; Marukian N.V., Choate K.A., 2016; Takeichi T., Akiyama M., 2016]. 

ʉʦʛʣʘʩʥʦ ʄʂɹ-10 ʠʭʪʠʦʟʳ ʦʪʥʦʩʷʪ ʢ ʢʣʘʩʩʫ çɺʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ, ʜʝ-

ʬʦʨʤʘʮʠʠ ʠ ʭʨʦʤʦʩʦʤʥʳʝ ʥʘʨʫʰʝʥʠʷ (Q00-Q99)è ʛʨʫʧʧʝ çɼʨʫʛʠʝ ʚʨʦʞʜʝʥʥʳʝ 

ʘʥʦʤʘʣʠʠ [ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ] (Q80-Q89)è ʧʦʜʛʨʫʧʧʝ çɺʨʦʞʜʝʥʥʳʡ ʠʭʪʠʦʟ (Q80)è 

ʠ ʚʢʣʶʯʘʝʪ: Q80.0 ʀʭʪʠʦʟ ʧʨʦʩʪʦʡ (ʚʫʣʴʛʘʨʥʳʡ); Q80.1 ʀʭʪʠʦʟ, ʩʚʷʟʘʥʥʳʡ ʩ X-

ʭʨʦʤʦʩʦʤʦʡ (X-ʩʮʝʧʣʝʥʥʳʡ ʠʭʪʠʦʟ); Q80.2 ʇʣʘʩʪʠʥʯʘʪʳʡ (ʣʘʤʝʣʣʷʨʥʳʡ) ʠʭʪʠʦʟ, 

ʢʦʣʣʦʜʠʝʚʳʡ ʨʝʙʝʥʦʢ; Q80.3 ɺʨʦʞʜʝʥʥʘʷ ʙʫʣʣʝʟʥʘʷ ʠʭʪʠʟʠʬʦʨʤʥʘʷ ʵʨʠʪʨʦʜʝʨ-

ʤʠʷ; Q80.4 ʀʭʪʠʦʟ ʧʣʦʜʘ (çʧʣʦʜ ɸʨʣʝʢʠʥè); Q80.8 ɼʨʫʛʦʡ ʚʨʦʞʜʝʥʥʳʡ ʠʭʪʠʦʟ; 

Q80.9 ɺʨʦʞʜʝʥʥʳʡ ʠʭʪʠʦʟ ʥʝʫʪʦʯʥʝʥʥʳʡ [ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʦʣʝʟ-

ʥʝʡ 10-ʛʦ ʧʝʨʝʩʤʦʪʨʘ, http://mkb-10.com/]. 

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʠʭʪʠʦʟʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʧʦ ʢʣʠʥʠʯʝ-

ʩʢʠʤ ʧʨʦʷʚʣʝʥʠʷʤ ʠ ʪʠʧʫ ʥʘʩʣʝʜʦʚʘʥʠʷ. ɺʥʝʜʨʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʜʠʥʘʢʦʚʳʝ ʬʝʥʦʪʠʧʳ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʤʫʪʘʮʠʷʤʠ ʚ 

ʨʘʟʥʳʭ ʛʝʥʘʭ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʤʫʪʘʮʠʠ ʚ ʦʜʥʦʤ ʛʝʥʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ 

ʬʝʥʦʪʠʧʘʤ. ʉʣʦʞʥʦʩʪʴ ʵʪʦʡ ʛʝʪʝʨʦʛʝʥʥʦʡ ʛʨʫʧʧʳ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠʚʝʣʘ ʢ ʬʦʨʤʫ-

ʣʠʨʦʚʘʥʠʶ ʥʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɺ 2009ʛ. ʚ ʨʘʤʢʘʭ 1-ʡ ʂʦʥʩʝʥʩʫʩʥʦʡ ʢʦʥʬʝʨʝʥ-
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ʮʠʠ ʧʦ ʠʭʪʠʦʟʫ ʫʪʚʝʨʞʜʝʥʘ ʝʜʠʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʜʘʥʥʳʭ ʧʘ-

ʪʦʬʠʟʠʦʣʦʛʠʠ, ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʪʠʧʘ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʛʝʥʥʦʛʦ ʜʝʬʝʢʪʘ 

[Oji V. et al., 2010; Takeichi T., Akiyama M., 2016]. ʂʣʠʥʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠʭʪʠʦʟʘ ʚʳʜʝʣʷʝʪ ʜʚʝ ʛʨʫʧʧʳ - ʥʝʩʠʥʜʨʦʤʘʣʴʥʳʝ ʠ ʩʠʥ-

ʜʨʦʤʘʣʴʥʳʝ ʬʦʨʤʳ (ʇʨʠʣʦʞʝʥʠʝ 1, ʨʠʩ. 1, ʧʨʠʣʦʞʝʥʠʝ 2, ʪʘʙʣ. 1) [Oji V., et al., 

2010]. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʠʭʪʠʦʟʦʚ ʧʦ ʜʘʥʥʳʤ ʙʘʟʳ OMIM ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ 3, ʪʘʙʣʠʮʘ 2 [https://www.ncbi.nlm.nih.gov/omim]. 

ɺʫʣʴʛʘʨʥʳʡ ʠ X-ʩʮʝʧʣʝʥʥʳʡ ʠʭʪʠʦʟʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʬʦʨʤʘ-

ʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 1:250 ʯʝʣʦʚʝʢ ʠ 1:4-6000 ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [Wells R.S., Kerr C.B., 1966; Sakura N et al., 1998; Ingordo V. et al., 

2003; Smith F.J.D. et al., 2006; Brown S.J. et al., 2009; Craig W.Y. et al., 2010; Drey-

fus I. et al., 2014, 2015; https://omim.org/entry/146700; https://omim.org/entry/308100; 

http://www.orpha.net]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʄʠʥʩʢʝ, ʧʦ ʜʘʥʥʳʤ ʛʦʩʧʠʪʘʣʴʥʦʛʦ ʨʝʛʠʩʪʨʘ 

ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʧʨʦʩʪʦʡ ʠʭʪʠʦʟ ʚ 70,8% ʩʣʫʯʘʝʚ, ʣʘʤʝʣʣʷʨʥʳʡ ʠʭʪʠʦʟ - 20,9%, 

X-ʩʮʝʧʣʝʥʥʳʡ - 8,3%. ʇʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʦʩʪʘʚʠʣʠ ʜʣʷ ʧʨʦʩʪʦʛʦ 

ʠʭʪʠʦʟʘ - 1:15 500, X-ʩʮʝʧʣʝʥʥʦʛʦ - 1:87 600 (ʩʨʝʜʠ ʤʘʣʴʯʠʢʦʚ), ʣʘʤʝʣʣʷʨʥʦʛʦ - 

1:52 600 [ɾʠʜʢʦ ʃ. ɹ., 2012].  

ɺ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚʨʦʞʜʝʥ-

ʥʦʛʦ ʠʭʪʠʦʟʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʠ ʥʝʟʘʚʠʩʠʤʳʭ ʙʘʟʳ ʜʘʥʥʳʭ (ʜʚʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʪʨʘ-

ʭʦʚʳʭ ʢʦʤʧʘʥʠʡ ʠ ʦʜʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʠʟ ʩʪʘʮʠʦʥʘʨʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

ʝʞʝʛʦʜʥʦ ʦʢʦʣʦ 200 ʜʝʪʝʡ ʨʦʞʜʘʶʪʩʷ ʩ ʫʤʝʨʝʥʥʦʡ ʠʣʠ ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ʠʭʪʠʦʟʘ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 6,7 ʥʘ 100 000ʯʝʣʦʚʝʢ [Milstone L. et al., 2012]. 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʨʘʥʮʫʟʩʢʠʭ ʘʚʪʦʨʦʚ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʧʷ-

ʪʠ ʧʨʦʚʠʥʮʠʷʭ ʌʨʘʥʮʠʠ (ʦʙʱʝʝ ʯʠʩʣʦ ʥʘʩʝʣʝʥʠʷ 14 408 936), ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ 

ʩʫʤʤʘʨʥʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʪʷʞʝʣʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠʭʪʠʦʟʘ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʠʣʘ 13,3:1 ʤʣʥ., ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʚʠʥʮʠʷʭ ʧʦʢʘʟʘʪʝʣʠ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 9,4 ʜʦ 

21,1:1 ʤʣʥ. ʥʘʩʝʣʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩ-

ʢʣʶʯʝʥʳ ʧʘʮʠʝʥʪʳ ʩ ʤʷʛʢʠʤʠ ʬʦʨʤʘʤʠ ʠʭʪʠʦʟʘ, ʪʘʢʠʤʠ ʢʘʢ ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ ʠ 

ʜʨʫʛʠʝ. ɹʦʣʝʝ 85% ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʠ ʥʝʩʠʥʜʨʦʤʘʣʴʥʫʶ ʬʦʨʤʫ ʠʭʪʠʦʟʘ (11,3 ʥʘ 1 
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ʤʣʥ.), ʠʟ ʥʠʭ ʜʚʝ ʪʨʝʪʠ ʩʦʩʪʘʚʠʣʘ ʬʦʨʤʘ ʚʨʦʞʜʝʥʥʦʛʦ ʠʭʪʠʦʟʘ ʩ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ (7,0:1 ʤʣʥ.) ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʣʘʤʝʣʷʨʥʳʡ ʠʭ-

ʪʠʦʟ / ʚʨʦʞʜʝʥʥʘʷ ʠʭʪʠʦʟʠʬʦʨʤʥʘʷ ʵʨʠʪʨʦʜʝʨʤʠʷ - 2,4. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ X-

ʩʮʝʧʣʝʥʥʦʛʦ ʠʭʪʠʦʟʘ ʩʦʩʪʘʚʠʣʘ 2,4 ʥʘ ʤʠʣʣʠʦʥ ʤʫʞʯʠʥ [Dreyfus I. et al., 2014; 

2015]. 

ɺ ʀʩʧʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʜʚʦʡʥʦʛʦ 

ʦʭʚʘʪʘ (ʧʦʣʫʯʝʥʠʝʤ ʜʘʥʥʳʭ ʠʟ ʦʪʜʝʣʝʥʠʡ ʜʝʨʤʘʪʦʣʦʛʠʠ, ʛʝʥʝʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦ-

ʨʠʠ, ʘ ʪʘʢʞʝ ʠʩʧʘʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʙʦʣʴʥʳʭ ʠʭʪʠʦʟʦʤ), ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʫʶ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚʨʦʞʜʝʥʥʦʛʦ ʠʭʪʠʦʟʘ - 1:62 000 (16,2 ʥʘ 1 ʤʣʥ. ʥʘʩʝʣʝʥʠʷ). ʀʟ 

ʥʠʭ 62,5% ʠʤʝʣʠ ʢʣʘʩʩʠʯʝʩʢʠʡ ʣʘʤʝʣʣʷʨʥʳʡ ʠʭʪʠʦʟ ʠ 30,6% - ʚʨʦʞʜʝʥʥʫʶ ʠʭ-

ʪʠʦʟʠʬʦʨʤʥʫʶ ʵʨʠʪʨʦʜʝʨʤʠʶ, ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʧʘʮʠʝʥʪʦʚ ʩ ʦʜʠʥʘʢʦ-

ʚʳʤʠ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ TGM1 [Hern§ndez-Mart²n A. et al., 2012].  

ɺ ʊʫʥʠʩʝ ʠʟʫʯʝʥʠʝ ʩʧʝʢʪʨʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠʭʪʠʦʟʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʥʝʙʫʣʣʝʟʥʘʷ ʠʭʪʠʦʟʠʬʦʨʤʥʘʷ ʵʨʠʪʨʦʜʝʨʤʠʠ ʩʦʩʪʘʚʠʣʘ 41,6%, ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ 

- 26,6%. ʈʦʜʩʪʚʝʥʥʳʝ ʙʨʘʢʠ ʚʳʷʚʣʝʥʳ ʚ 60% ʩʝʤʝʡ [Kharfi M. et al., 2008]. 

ɸʥʘʣʦʛʠʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ɺʦʩʪʦʯʥʦʡ ʧʨʦʚʠʥʮʠʠ ʉʘʫʜʦʚ-

ʩʢʦʡ ɸʨʘʚʠʠ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʫ 44,7% ʙʦʣʴʥʳʭ, 

X-ʩʮʝʧʣʝʥʥʳʡ ʠʭʪʠʦʟ ï 16,9%, ʣʘʤʝʣʣʷʨʥʳʡ ʠʭʪʠʦʟ - 5,6%, ʙʫʣʣʝʟʥʘʷ ʠ ʥʝʙʫʣ-

ʣʝʟʥʘʷ ʬʦʨʤʳ ʠʭʪʠʦʟʠʬʦʨʤʥʦʡ ʵʨʠʪʨʦʜʝʨʤʠʠ ʩʦʩʪʘʚʠʣʠ 4,2% ʠ 29,6%, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʦʜʩʪʚʝʥʥʳʭ ʙʨʘʢʦʚ (85%), ʘ ʪʘʢʞʝ 

ʦʪʷʛʦʱʝʥʥʳʡ ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ (75%) [Al-Zayir A.A., Al -Amro Al -Alakloby O.M., 

2006]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ 

ʚʨʦʞʜʝʥʥʳʭ ʠʭʪʠʦʟʦʚ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 1:62 000 ʚ ʀʩʧʘʥʠʠ, 

1:91 000 ʚ ʅʦʨʚʝʛʠʠ ʜʦ 1:350 000 ʚ ɼʘʥʠʠ [Vahlquist A. et al., 2003; Brown S.J. et 

al., 2009; Akiyama M., 2010; Oji V. et al., 2009; Bygum A. et al., 2012; Hern§ndez-

Mart²n A. et al., 2012; Israeli S. et al., 2013; Pigg M.H. et al., 2016; 

http://www.orpha.net]. ɺʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʦʛʦ 

ʚʨʦʞʜʝʥʥʦʛʦ ʠʭʪʠʦʟʘ ʦʪʤʝʯʝʥʘ ʚ ʧʦʧʫʣʷʮʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʨʦʜʩʪʚʝʥʥʳʡ ʙʨʘʢ ʷʚʣʷ-

ʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʝʥʠʝʤ. ʉ ʵʬʬʝʢʪʦʤ ʦʩʥʦʚʘʪʝʣʷ ʩʚʷʟʳʚʘʶʪ ʚʳʩʦʢʫʶ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʬʦʨʤ ʠʭʪʠʦʟʘ ʚ ʅʦʨʚʝʛʠʠ ʠ ʚ ɻʘʣʠ-

ʩʠʠ (ʀʩʧʘʥʠʷ) [Pigg M. et al., 1998; Mohamed A.F. et al., 2010; Fachal L. et al., 2012; 

Esposito G. et al., 2013; Rodriguez-Pazos L. et al., 2013]. 

ɺʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ (OMIM #146700, ʩʠʥ.: ichthyosis simplex) ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʷʛʢʦʡ ʬʦʨʤʦʡ ʠʟ ʚʩʝʡ ʛʨʫʧʧʳ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʥʝʩʠʥʜʨʦʤʘʣʴʥʳʭ ʠʭʪʠʦʟʦʚ. ʂʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʦʙʳʯʥʦ ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʚʪʦ-

ʨʦʤ ʤʝʩʷʮʝ ʞʠʟʥʠ ʠ ʚʢʣʶʯʘʶʪ ʩʫʭʦʩʪʴ ʢʦʞʠ, ʤʝʣʢʦʧʣʘʩʪʠʥʯʘʪʦʝ ʠ/ʠʣʠ ʦʪʨʫʙʝ-

ʚʠʜʥʦʝ ʰʝʣʫʰʝʥʠʝ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʥʘ ʞʠʚʦʪʝ, ʛʨʫʜʠ ʠ 

ʨʘʟʛʠʙʘʪʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʬʦʣʣʠʢʫʣʷʨʥʳʡ ʢʝʨʘʪʦʟ ʠ ʛʠʧʝʨʣʠ-

ʥʝʡʥʦʩʪʴ ʢʦʞʠ ʣʘʜʦʥʝʡ ʠ ʩʪʦʧ [Oji V. et al., 2010; Traupe, H. et al., 2014; Takeichi 

T., Akiyama M., 2016; https://omim. org/entry/146700]. 

ɿʘʙʦʣʝʚʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ ʬʠʣʘʛʛʨʠʥʘ (*135940, 

Filaggrin (FLG), ʩʠʥ.: Profilaggrin). ʃʦʢʘʣʠʟʘʮʠʷ ʛʝʥʘ: 1q21.3. ɻʝʥ FLG ʣʦʢʘʣʠʟʫʝʪ-

ʩʷ ʚ ʢʣʘʩʪʝʨʝ ʛʝʥʦʚ ʢʦʤʧʣʝʢʩʘ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝ-

ʯʝ 1-ʡ ʭʨʦʤʦʩʦʤʳ (1q21) ʠ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʵʢʟʦʥʦʚ ʠ ʜʚʫʭ ʠʥʪʨʦʥʦʚ, ʟʘ ʩʠʥʪʝʟ 

ʙʝʣʢʘ ʦʪʚʝʯʘʝʪ ʪʨʝʪʠʡ ʵʢʟʦʥ [https://omim.org/entry/135940]. 

ɻʝʥ FLG ʢʦʜʠʨʫʝʪ ʧʦʣʠʧʝʧʪʠʜ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʧʨʦʬʠʣʘʛʛʨʠʥ ʠ ʠʛʨʘʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʵʧʠʜʝʨʤʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʞʥʦʛʦ 

ʙʘʨʴʝʨʘ [Smith F.J.D., 2006; Thyssen J.P. et al., 2013; https://omim.org/entry/135940]. 

ɺ ʭʦʜʝ ʪʝʨʤʠʥʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʢʝʨʘʪʠʥʦʮʠʪʦʚ ʧʨʦʬʠʣʘʛʛʨʠʥ ʧʨʦʪʝʦʣʠ-

ʪʠʯʝʩʢʠ ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ 10-12 ʤʦʣʝʢʫʣ ʬʠʣʘʛʛʨʠʥʘ. ʌʠʣʘʛʛʨʠʥ, ʢʘʢ ʦʩʥʦʚʥʦʡ 

ʢʦʤʧʦʥʝʥʪ ʢʝʨʘʪʦʛʠʘʣʠʥʦʚʳʭ ʛʨʘʥʫʣ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʢʝʨʘʪʠʥʦʚʳʤ ʮʠʪʦʩʢʝʣʝ-

ʪʦʤ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʟ ʟʝʨʥʠʩʪʳʭ ʢʣʝʪʦʢ ʧʣʦʩʢʠʭ ʙʝʟʲʷʜʝʨʥʳʭ 

ʢʣʝʪʦʢ ʨʦʛʦʚʦʡ ʦʙʦʣʦʯʢʠ. ʈʦʛʦʚʦʡ ʩʣʦʡ ʢʦʞʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʥʳʤ 

ʙʘʨʴʝʨʦʤ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʤ ʦʨʛʘʥʠʟʤ ʦʪ ʧʦʪʝʨʠ ʚʦʜʳ, ʧʦʧʘʜʘʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʘʛʝʥʪʦʚ ʠ ʘʣʣʝʨʛʝʥʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ 

[Schmuth M. et al., 2007; 2013; Chatterjea S.M. et al., 2011; Gruber R. et al., 2011; Hsu 

C.Y. et al., 2011; Hohl D., Huber M., 2013; Samuelov L. et al., 2014; Marukian N.V., 

Choate K.A., 2016; https://omim.org/entry/135940]. 
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ʇʨʦʚʝʜʝʥʥʳʝ ʚ ɽʚʨʦʧʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ 

ʦʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ ʠ ʩʧʝʢʪʨ ʤʫʪʘʮʠʡ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʪʴ ʥʦʚʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ FLG 

(ʨʠʩ. 1.), ʯʘʩʪʳʤʠ ʷʚʣʷʶʪʩʷ ʤʫʪʘʮʠʠ R510X ʠ 2282del4. ʇʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʤʫ-

ʪʘʮʠʡ ʫ ʙʦʣʴʥʳʭ ʚʫʣʴʛʘʨʥʳʤ ʠʭʪʠʦʟʦʤ ʚʘʨʴʠʨʫʶʪ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʦʪ 30% ʜʦ 

67,3%, ʫ ʟʜʦʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ - 0-7% [ʈʳʞʢʦ ʇ.ʇ., 2011; ʂʘʨʫʥʘʩ ɸ.ʉ., 2012; 

Sandilands A. et al., 2006, 2007; Basu K. et al., 2008; Brown S.J. et al., 2009; Oji V. et 

al., 2009; Sergeant A. et al., 2009; Osawa R. et al., 2011; Prasad S.C. et al., 2011; 

Winge M.C.G. et al., 2011; McAleer M.A., Irvine A.D., 2013; Perusquia-Ortiz A.M. et 

al., 2013; Ogrodowczyk A. et al., 2014; Taylan F. et al., 2015; Cubero J.L. et al., 2016; 

WoŦniak M. et al., 2016]. 

 

ʈʠʩ. 1. ʏʘʩʪʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ FLG ʚ ɽʚʨʦʧʝ [Sandilands A. et al., 2007]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Smith F.J.D. (2006) ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʯʘʩʪʦʪʳ ʤʫʪʘʮʠʡ R501X 

ʠ 2282del4 ʚ ʛʝʥʝ FLG ʚ ʠʨʣʘʥʜʩʢʠʭ, ʰʦʪʣʘʥʜʩʢʠʭ ʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʝʚʨʦʧʝʡʩʢʠʭ 

ʧʦʧʫʣʷʮʠʷʭ ʩʦʩʪʘʚʠʣʠ 0,041 ʠ 0,005, 0,021 ʠ 0,012 ʠ 0,024 ʠ 0,011, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

[Smith F.J.D. et al., 2006]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ Palmer C.N. (2006) ʩʦʦʙʱʠʣ ʦ ʯʘʩʪʦʪʘʭ 

ʤʫʪʘʮʠʡ - 0,029 ʠ 0,019 ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 1008 ʰʦʪʣʘʥʜʩʢʠʭ ʰʢʦʣʴ-

ʥʠʢʦʚ [Palmer C.N. et al., 2006]. Gruber R. (2007) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʝ ʟʜʦʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ ʟʘʧʘʜʥʦʡ ɸʚʩʪʨʠʠ ʯʘʩʪʦʪʳ ʜʣʷ ʢʘʞʜʦʡ ʤʫʪʘʮʠʠ ʩʦʩʪʘʚʠʣʠ 

0,014 ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʠ - 0,027 [Gruber R. et al., 2007]. 

ɺ ʈʦʩʩʠʠ ʯʘʩʪʦʪʘ ʤʫʪʘʮʠʠ R510X ʠ 2282del4 ʚ ʛʝʥʝ FLG ʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʚʳʙʦʨʢʝ ʅʦʚʦʩʠʙʠʨʩʢʘ ʩʦʩʪʘʚʠʣʘ 1,1% ʠ 3,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [ʄʘʢʩʠʤʦʚ ɺ.ʅ. ʠ 

ʜʨ., 2007; ʄʘʢʩʠʤʦʚʘ ʖ.ɺ. ʠ ʜʨ., 2014], ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʠʨʠʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʤʠ 

ʥʦʩʠʪʝʣʷʤʠ ʤʫʪʘʮʠʠ 2282del4 ʷʚʣʷʣʠʩʴ 3,86% ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠʥʜʠʚʠʜʦʚ 

[ʂʘʨʫʥʘʩ ɸ.ʉ., 2012]. ɺ ʋʢʨʘʠʥʝ ʤʫʪʘʮʠʷ R501X ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʫ 3,8% ʙʦʣʴ-
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ʥʳʭ ʘʪʦʧʠʯʝʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ ʠ 2,1% ʟʜʦʨʦʚʳʭ ʜʦʥʦʨʦʚ, ʤʫʪʘʮʠʷ 2282del4 ʙʳʣʘ 

ʦʙʥʘʨʫʞʝʥʘ ʫ 9,9% ʙʦʣʴʥʳʭ ʠ 1,0% ʟʜʦʨʦʚʳʭ ʜʦʥʦʨʦʚ [ɿʫʝʚʘ ʄ. ʀ., 2011]. 

ɺ ʖʛʦ-ʚʦʩʪʦʯʥʦʡ ɸʟʠʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʙʦʣʴʥʳʭ ʩ 

ʚʫʣʴʛʘʨʥʳʤ ʠʭʪʠʦʟʦʤ ʧʦʟʚʦʣʠʣʠ ʦʧʠʩʘʪʴ ʥʦʚʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ FLG ʭʘʨʘʢʪʝʨʥʳʝ 

ʜʣʷ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. ɺ ʷʧʦʥʩʢʠʭ ʩʝʤʴʷʭ ʩ ʚʫʣʴʛʘʨʥʳʤ ʠʭʪʠʦʟʦʤ ʚʳʷʚʣʝʥʳ ʤʫʪʘʮʠʠ 

3321delA ʠ S2554X, ʚ ʉʠʥʛʘʧʫʨʝ ʫ ʢʠʪʘʡʩʢʠʭ ʧʘʮʠʝʥʪʦʚ - 441delA, 1249insG, 

7945delA, Q2147X ʠ E2422X, R4307X. ʏʘʩʪʦʪʘ ʤʫʪʘʮʠʠ 3321delA ʚ ʛʝʥʝ FLG ʩʦ-

ʩʪʘʚʠʣʘ 52,31% ʠ 4% ʫ ʙʦʣʴʥʳʭ ʚʫʣʴʛʘʨʥʳʤ ʠʭʪʠʦʟʦʤ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʫʪʘʮʠʷ 441delA ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ ʠ ʥʝ 

ʚʳʷʚʣʝʥʘ ʚ ʛʨʫʧʧʝ ʢʦʥʪʨʦʣʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʫʪʘʮʠʷ ʚ ʛʝʥʝ FLG 

3321delA ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʫ ʢʠʪʘʡʩʢʠʭ ʧʘʮʠʝʥʪʦʚ ʩ ʘʪʦʧʠʯʝ-

ʩʢʠʤ ʜʝʨʤʘʪʠʪʦʤ, ʥʦ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ [Nomura T. et al., 

2007; 2009; Chen H. et al., 2008; Akiyama M., 2010; Li C.X. et al., 2010; Furue M. et 

al., 2011; Meng L. et al., 2014]. 

ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ FLG ʧʨʠʚʦʜʷʪ ʥʝ 

ʪʦʣʴʢʦ ʢ ʚʫʣʴʛʘʨʥʦʤʫ ʠʭʪʠʦʟʫ, ʥʦ ʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʘʪʦʧʠʯʝʩʢʦʤʫ ʜʝʨʤʘ-

ʪʠʪʫ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [ʄʘʢʩʠʤʦʚ ɺ.ʅ. ʠ ʜʨ., 2007, 2008; ʂʘʨʫʥʘʩ 

ɸ.ʉ., 2012; Sandilands A. et al., 2006, 2007; Gruber R. et al., 2007; Basu K. et al., 

2008; Brown S.J. et al., 2009; Oji V. et al., 2009; Rodr²guez E. et al., 2009; Sergeant A. 

et al., 2009; Osawa R. et al., 2011; Prasad S.C. et al., 2011; Winge M.C.G. et al., 2011; 

McAleer M.A., Irvine A.D., 2013; Perusquia-Ortiz A.M. et al., 2013; Ogrodowczyk A. 

et al., 2014; Taylan F. et al., 2015; Cubero J.L. et al., 2016; WoŦniak M. et al., 2016]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ ʷʚʣʷʝʪʩʷ ʟʘʙʦ-

ʣʝʚʘʥʠʝʤ ʩ ʥʝʧʦʣʥʳʤ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ [Smith F.J.D. et al., 2006; Oji V. et al., 

2010]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Smith F.J.D. (2006) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʠʤʝʣʠ ʤʷʛʢʠʝ 

ʧʨʦʷʚʣʝʥʠʷ ʚʫʣʴʛʘʨʥʦʛʦ ʠʭʪʠʦʟʘ ʧʨʠ ʛʝʪʝʨʦʟʠʛʦʪʥʦʤ ʥʦʩʠʪʝʣʴʩʪʚʝ ʦʜʥʦʡ ʠʟ ʤʫ-

ʪʘʮʠʡ ʚ ʛʝʥʝ FLG, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʦʤʦʟʠʛʦʪʥʳʝ ʥʦʩʠʪʝʣʠ R501X ʠ ʢʦʤʧʘʫʥʜ ʛʝʪʝ-

ʨʦʟʠʛʦʪʥʳʝ ʥʦʩʠʪʝʣʠ R501X/2282del4 ʠʤʝʣʠ ʙʦʣʝʝ ʪʷʞʝʣʳʡ ʬʝʥʦʪʠʧ [Smith F.J.D. 

et al., 2006]. ʈʷʜʦʤ ʘʚʪʦʨʦʚ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʤʫʪʘʮʠʡ ʚ ʛʝʥ FLG ʥʦʩʠʪ ʜʦʟʘ-

ʟʘʚʠʩʠʤʳʡ ʵʬʬʝʢʪ ʚ ʬʫʥʢʮʠʠ ʵʧʠʜʝʨʤʘʣʴʥʦʛʦ ʙʘʨʴʝʨʘ [Palmer C.N. et al., 2006; 
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2011; Oji V. et al., 2009; Akiyama M., 2011; Chatterjea S.M. et al., 2011; Gruber R. et 

al., 2017].  

X-ʩʮʝʧʣʝʥʥʳʡ ʨʝʮʝʩʩʠʚʥʳʡ ʠʭʪʠʦʟ (OMIM #308100, ʩʠʥ.: ʉʪʝʨʦʠʜʩʫʣʴ-

ʬʘʪʘʟʳ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, STS ʜʝʬʠʮʠʪ). ʂʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʧʦʷʚʣʷʶʪʩʷ ʚ 

ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚ ʚʠʜʝ ʚʳʨʘʞʝʥʥʦʛʦ ʰʝʣʫʰʝʥʠʷ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʫʣʫʯ-

ʰʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʜʦ ʧʫʙʝʨʪʘʪʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʟʘʪʝʤ ʢʣʠʥʠʢʘ ʩʪʘ-

ʙʠʣʠʟʠʨʫʝʪʩʷ. ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʬʦʨʤʘ - ʢʦʣʣʦʜʠʝʚʳʡ ʨʝʙʝʥʦʢ. ʉʦ ʚʨʝʤʝʥʝʤ ʫ 

ʧʘʮʠʝʥʪʦʚ ʧʦʷʚʣʷʶʪʩʷ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʦʣʠʛʦʥʘʣʴʥʳʝ ʯʝʰʫʡʢʠ, ʧʣʦʪʥʦ ʧʨʠ-

ʣʝʛʘʶʱʠʝ ʢ ʢʦʞʝ. ʂʨʦʤʝ ʪʦʛʦ, ʦʧʠʩʳʚʘʶʪ ʵʢʩʪʨʘʢʫʪʘʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ - ʧʦʤʫʪʥʝ-

ʥʠʝ ʨʦʛʦʚʠʮʳ ʠ ʢʨʠʧʪʦʨʭʠʟʤ [ʊʝʨʝʱʝʥʢʦ ɺ.ʅ. ʠ ʜʨ., 2013; Hern§ndez-Mart²n A. et 

al., 1999; Oji V., Traupe H., 2006; Elias P.M. et al., 2014; Takeichi T. et al., 2015; 

Takeichi T., Akiyama M., 2016].  

X-ʩʮʝʧʣʝʥʥʳʡ ʠʭʪʠʦʟ ʦʙʫʩʣʦʚʣʝʥ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ ʩʪʝʨʦʠʜʩʫʣʴʬʘʪʘʟʳ 

(*300747, STS, ʩʠʥ.: ɸʨʠʣʩʫʣʴʬʘʪʘʟʘ C). ʃʦʢʘʣʠʟʘʮʠʷ ʛʝʥʘ: Xp22.31, ʛʝʥ ʩʦʜʝʨʞʠʪ 

10 ʵʢʟʦʥʦʚ [Ballabio A. et al., 1987; Bonifas J. M. et al., 1987; 

https://omim.org/entry/300747]. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʠʢʨʦʤʘʪʨʠʯʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʙʦʣʴʥʳʭ (85%) ʠʤʝʶʪ ʜʝʣʝʮʠʠ ʚ ʛʝʥʝ STS [del Refugio Rivera Vega M. et al., 2015; 

Hand J.L. et al., 2015; Takeichi T. et al., 2015]. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, 

ʧʘʪʦʣʦʛʠʷ ʢʦʞʠ ʧʨʠ X-ʩʮʝʧʣʝʥʥʦʤ ʠʭʪʠʦʟʝ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʢʦʧʣʝʥʠʝʤ ʩʫʣʴʬʘʪʘ 

ʭʦʣʝʩʪʝʨʦʣʘ ʚ ʥʘʨʫʞʥʦʤ ʩʣʦʝ ʵʧʠʜʝʨʤʠʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʟʘʱʠʪʥʦʡ 

ʬʫʥʢʮʠʠ ʠ ʦʩʚʦʙʦʞʜʝʥʠʶ ʢʦʨʥʝʦʮʠʪʦʚ [Akiyama M., 2011; Elias P.M. et al., 2014; 

Traupe H. et al., 2014; Takeichi T. et al., 2015; Marukian N.V., Choate K.A., 2016]. 

ɸʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʡ ʚʨʦʞʜʝʥʥʳʡ ʠʭʪʠʦʟ 

ɸʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʡ ʚʨʦʞʜʝʥʥʳʡ ʠʭʪʠʦʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʪʝʨʦ-

ʛʝʥʥʫʶ ʛʨʫʧʧʫ ʥʘʨʫʰʝʥʠʡ ʢʝʨʘʪʠʥʠʟʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʵʨʠʪʨʦʜʝʨʤʠʝʡ ʠ 

ʘʥʦʤʘʣʴʥʳʤ ʰʝʣʫʰʝʥʠʝʤ ʢʦʞʠ ʧʦ ʚʩʝʤʫ ʪʝʣʫ. ʆʩʥʦʚʥʳʤʠ ʬʝʥʦʪʠʧʘʤʠ ʷʚʣʷʶʪʩʷ 

ɸʨʣʝʢʠʥ ʠʭʪʠʦʟ, ʣʘʤʝʣʣʷʨʥʳʡ ʠʭʪʠʦʟ ʠ ʥʝʙʫʣʣʝʟʥʘʷ ʚʨʦʞʜʝʥʥʳʡ ʠʭʪʠʦʟʠʬʦʨʤ-

ʥʘʷ ʵʨʠʪʨʦʜʝʨʤʠʷ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ OMIM ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 12 ʚʘʨʠʘʥʪʦʚ ʚʨʦʞ-

ʜʝʥʥʦʛʦ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʦʛʦ ʠʭʪʠʦʟʘ (ʇʨʠʣʦʞʝʥʠʝ 3, ʊʘʙʣ. 2) [https:// 
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omim.org/phenotypicSeries/PS242300]. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʢʣʠʥʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨ-

ʬʠʟʤ ʜʣʷ ʚʩʝʭ ʬʦʨʤ. ʇʝʨʝʢʨʳʪʠʝ ʬʝʥʦʪʠʧʦʚ ʦʧʠʩʘʥʳ, ʢʘʢ ʫ ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʪʘʢ 

ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʠʟ ʦʜʥʦʡ ʩʝʤʴʠ ʠ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʘ ʠ ʦʙʣʘʩʪʠ 

ʪʝʣʘ. ʅʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʥʘʭʦʜʢʠ, ʥʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷ-

ʶʪ ʯʝʪʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʤʝʞʜʫ ʩʦʙʦʡ [Oji V., et al., 2010; 

Kurosawa M. et al., 2013; Traupe H. et al., 2014; Marukian N.V., Choate K.A., 2016; 

Takeichi T., Akiyama M., 2016; Gruber R. et al., 2017]. 

ʆʩʥʦʚʥʳʤ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʚʨʦʞʜʝʥʥʦʛʦ ʠʭʪʠʦʟʘ ʷʚʣʷʝʪʩʷ 

ʥʘʨʫʰʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʞʢʣʝʪʦʯʥʳʭ ʣʠʧʠʜʥʳʭ ʩʣʦʝʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʥʘʨʫ-

ʰʝʥʠʝʤ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʢʝʨʘʪʠʥʦʮʠʪʦʚ, ʪʨʘʥʩʧʦʨʪʘ, ʠ/ʠʣʠ ʩʝʢʨʝʮʠʠ. ʊʝʨʤʠ-

ʥʘʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʵʧʠʜʝʨʤʠʩʘ ʥʘʨʫʰʘʝʪʩʷ ʧʨʠ ʚʩʝʭ ʬʦʨʤʘʭ [Akiyama M., 

Shimizu H., 2008; Akiyama M., 2011; Hamada T. et al., 2013; Li  H. et al., 2013; 

Traupe H. et al., 2014; Moosbrugger-Martinz V. et al., 2015; Takeichi T., Akiyama M., 

2016; Marukian N.V., Choate K.A., 2016]. 

ɺʨʦʞʜʝʥʥʳʡ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʡ ʠʭʪʠʦʟ ʦʙʫʩʣʦʚʣʝʥ ʤʫʪʘʮʠʷʤʠ ʚ ʦʜ-

ʥʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʛʝʥʦʚ: ABCA12, ALOXE3, ALOX12B, CERS3, CYP4F22, LIPN, 

NIPAL4/ICHTHYIN, PNPLA1, TGM1 [Akiyama M., 2003, 2011; Fischer J., 2009; Aki-

yama M., Shimizu H., 2008; Eckl K.M. et al., 2009; Rajpopat S. et al., 2011; Pigg M. et 

al., 2016; H Kirchmeier P. et al., 2017; https://omim.org/phenotypicSeries/PS242300].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘ ʤʫʪʘʮʠʠ ʚ ʰʝʩʪʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʳʭ ʛʝʥʘʭ (TGM1, NIPAL4, ALOX12B, CYP4F22, ALOXE3, ABCA12) ʧʨʠʭʦʜʠʪʩʷ 

78% ʩʣʫʯʘʝʚ ʚʨʦʞʜʝʥʥʳʭ ʠʭʪʠʦʟʦʚ, ʠʟ ʥʠʭ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ TGM1 ʩʦʩʪʘʚʣʷʶʪ 

ʧʨʠʤʝʨʥʦ 34%-55%, ALOXE3 - 17%, NIPAL4 ʠ CYP4F22 - 12% ʠ 8%, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 22-40% ʧʘʮʠʝʥʪʦʚ ʥʝ ʠʤʝʶʪ ʤʫʪʘʮʠʡ ʚ ʠʟ-

ʚʝʩʪʥʳʭ ʛʝʥʘʭ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʵʪʦʡ ʛʨʫʧʧʳ ʟʘʙʦʣʝʚʘʥʠʡ [Lesu-

eur F. et al., 2007; Fischer J., 2009; Eckl K.M. et al., 2009; Rajpopat S. et al., 2011; Is-

raeli S. et al., 2013; Peterson H. et al., 2013; Liu J.J. et al., 2015; Pigg M. et al., 2016; 

Kirchmeier P. et al., 2017]. 
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1.3.2. ʅʘʩʣʝʜʩʪʚʝʥʥʳʝ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʝ ʢʝʨʘʪʦʜʝʨʤʠʠ 

ʃʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʝ ʢʝʨʘʪʦʜʝʨʤʠʠ - ʛʝʪʝʨʦʛʝʥʥʘʷ ʛʨʫʧʧʘ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʦʙʲʝʜʠʥʝʥʥʘʷ ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʦʤ - ʛʠʧʝʨʢʝʨʘʪʦʟʦʤ ʥʘ ʣʘʜʦʥʷʭ ʠ ʧʦʜʦʰʚʘʭ, ʢʦ-

ʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʥʘʨʫʰʝʥʠʝʤ ʢʝʨʘʪʠʥʠʟʘʮʠʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʢʝ-

ʨʘʪʠʥʦʮʠʪʦʚ ʠ ʫʤʝʥʴʰʝʥʠʠ ʠʭ ʥʦʨʤʘʣʴʥʦʡ ʜʝʩʢʚʘʤʘʮʠʠ [ɸʢʠʤʦʚ ɺ.ɻ., 2011; Kan-

sky A. et al., 1992; Mallo S. et al., 2006; Braun-Falco M., 2009; Kamaleswaran S. et al., 

2014; Seebode C. et al., 2014; Schiller S. et al., 2014; Has C., Technau-Hafsi K., 2016; 

Sakiyama T., Kubo A., 2016; StypczyŒska E. et al., 2016]. 

ʉʦʛʣʘʩʥʦ ʄʂɹ-10 ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʢʝʨʘʪʦʟ ʣʘʜʦʥʝʡ ʠ ʩʪʦʧ ʦʪʥʦʩʷʪ ʢ ʢʣʘʩʩʫ 

çɺʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ, ʜʝʬʦʨʤʘʮʠʠ ʠ ʭʨʦʤʦʩʦʤʥʳʝ ʥʘʨʫʰʝʥʠʷ (Q00-Q99)è 

ʛʨʫʧʧʝ çɼʨʫʛʠʝ ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ [ʧʦʨʦʢʠ ʨʘʟʚʠʪʠʷ] (Q80-Q89)è ʧʦʜʛʨʫʧʧʝ 

Q82.8 ɼʨʫʛʠʝ ʫʪʦʯʥʝʥʥʳʝ ʚʨʦʞʜʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ʢʦʞʠ [http://mkb-10.com]. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʭ ʢʝʨʘʪʦʜʝʨʤʠʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʣʠʯ-

ʥʳʭ ʢʨʠʪʝʨʠʷʭ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ - ʩʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʙʦʣʝʟʥʠ, ʚʦʚʣʝʯʝʥʠʝ ʜʨʫʛʠʭ 

ʫʯʘʩʪʢʦʚ ʢʦʞʠ ʠ ʦʨʛʘʥʦʚ, ʤʦʨʬʦʣʦʛʠʷ ʧʦʨʘʞʝʥʠʷ ʢʦʞʠ, ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʣʝ-

ʢʫʣʷʨʥʳʡ ʧʘʪʦʛʝʥʝʟ. ʂʣʠʥʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʣʘ-

ʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʭ ʢʝʨʘʪʦʜʝʨʤʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʠ 4, ʪʘʙʣʠʮʘ 3 

[Dippold S. et al., 2013; Schiller S. et al., 2014; Sakiyama T., Kubo A., 2016; Technau-

Hafsi K., 2016; https://www.ncbi.nlm.nih.gov/omim].  

ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʙʦʣʴʰʠʥʩʪʚʘ 

ʬʦʨʤ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʭ ʢʝʨʘʪʦʜʝʨʤʠʡ. ʄʦʣʝʢʫʣʷʨʥʳʡ ʧʘʪʦʛʝʥʝʟ ʦʙʫʩʣʦʚʣʝʥ 

ʜʝʬʝʢʪʘʤʠ ʢʝʨʘʪʠʥʦʚ, ʣʦʨʠʢʨʠʥʦʚ ʜʝʩʤʦʩʦʤ, ʢʦʥʥʝʢʩʠʥʦʚ ʠ ʢʘʪʝʧʩʠʥʦʚ, ʢʦʪʦʨʳʝ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʢʝʨʘʪʠʥʠʟʘʮʠʠ, ʧʨʦʣʠʬʝʨʘʮʠʠ ʢʣʝʪʦʢ ʠ ʤʝʞʢʣʝ-

ʪʦʯʥʦʡ ʘʜʛʝʟʠʠ [Sakabe J. et al., 2009; Morais P. et al., 2009; Guo B.R. et al., 2012; 

Hamada T. et al., 2013; Lopez-Valdez J. et al., 2013; Seebode C. et al., 2014; Schiller S. 

et al., 2014; Zhao L. et al., 2014; Knºbel M. et al., 2015; Has C., Technau-Hafsi K., 

2016; Sakiyama T., Kubo A., 2016; StypczyŒska E. et al., 2016; Lovgren M.L. et al., 

2017].  
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ɼʘʥʥʳʭ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʭ ʢʝʨʘ-

ʪʦʜʝʨʤʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʢʨʘʡʥʝ ʤʘʣʦ, ʯʪʦ ʩʚʷʟʳʚʘʶʪ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʤʷʛʢʦʩʪʴʶ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʪʝʨʘʧʠʠ ʠ ʦʪʢʘʟʦʤ ʧʘʮʠʝʥʪʦʚ 

ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [Gamborg Nielsen P. et al., 1994; 

Baratli J. et al., 2012; Schiller S. et al., 2014; Has C., Technau-Hafsi K., 2016; Sakiya-

ma T., Kubo A., 2016]. 

ʂʘʢ ʦʪʤʝʯʘʶʪ ʘʚʪʦʨʳ, ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʠ ʋʥʥʘ-ʊʦʩʪ 

ʚʘʨʴʠʨʫʝʪ 1:200 - 1:400 000, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ [StypczyŒska E. 

et al., 2016]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʭ ʢʝʨʘʪʦʜʝʨʤʠʡ ʚ ʖʞʥʦʡ 

ʀʥʜʠʠ ʩʦʩʪʘʚʠʣʘ 5,2:10 000 ʥʘʩʝʣʝʥʠʷ (1:2 000), ʠʟ ʥʠʭ ʙʦʣʝʟʥʴ ʋʥʥʘ-ʊʦʩʪ ʦʧʨʝ-

ʜʝʣʝʥʘ ʚ 38,7% ʩʣʫʯʘʝʚ ʠ ʝʸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ - 1:6 000 [Gulati S. et al., 1997].  

ʇʦ ʜʘʥʥʳʤ ʛʦʩʧʠʪʘʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ ʦʧʨʝʜʝʣʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʭ ʢʝʨʘʪʦʜʝʨʤʠʡ ʚ ʉʣʦʚʝʥʠʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘ-

ʚʠʣʘ 8,3:100 000, ʚ ʪʦʤ ʯʠʩʣʝ ʪʠʧ papulosa - 3,3:100 000. ɺ ʍʦʨʚʘʪʠʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʩʪʴ ʢʝʨʘʪʦʜʝʨʤʠʠ, ʪʠʧ papulosa ʩʦʩʪʘʚʠʣʘ 1,17:100 000 ʠ, ʢʘʢ ʦʪʤʝʯʘʶʪ ʘʚ-

ʪʦʨʳ, ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʨʠʤʝʨʥʦ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʪʠʧʘ ʋʥʥʘ-ʊʦʩʪ 

[Kansky A. et al., 1992; Stanimiroviĺ A. et al., 1993; Miljkoviĺ J. et al., 2006; 

Miljkoviĺ J., Kansky A., 2009]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʛ. ʄʦʩʢʚʘ, ʦʧʨʝʜʝʣʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʩʪʴ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʭ ʢʝʨʘʪʦʜʝʨʤʠʡ, ʩʦʩʪʘʚʠʚʰʘʷ 1:5 000, ʚʳʷʚʣʝʥʦ ʧʨʝ-

ʦʙʣʘʜʘʥʠʝ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʳʭ ʢʝʨʘʪʦʜʝʨʤʠʡ, 

ʦʧʠʩʘʥʳ ʢʣʠʥʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʥʘʩʣʝʜʩʪʚʝʥ-

ʥʳʭ ʬʦʨʤ ʢʝʨʘʪʦʜʝʨʤʠʡ [ɹʝʜʨʫ ʄ.ʅ., 2004; ʄʦʭʘʤʤʝʜ ɹ.ʅ., 2004]. 

1.3.3. ʅʝʡʨʦʬʠʙʨʦʤʘʪʦʟ ʪʠʧ I 

ʅʝʡʨʦʬʠʙʨʦʤʘʪʦʟ ʦʧʠʩʘʥ ʨʷʜʦʤ ʘʚʪʦʨʦʚ ʚ 18-19ʚ.ʚ., F.D. von Recklinghausen 

ʚ 1882ʛ. ʜʘʣ ʧʝʨʚʦʝ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ, ʚʚʝʣ ʪʝʨʤʠʥ çʥʝʡʨʦʬʠʙʨʦʤʳè, ʘ ʪʘʢʞʝ 

ʦʙʦʩʥʦʚʘʣ, ʯʪʦ ʦʧʫʭʦʣʠ ʚʦʟʥʠʢʣʠ ʠʟ ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʠ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ. ɺ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟʦʚ [ɸʩʘʥʦʚ ɸ.ʖ., ʌʠ-

ʣʠʧʧʦʚʘ ʄ.ɻ. 2011; Boyd K.P. et al., 2009; Mansouri A. et al., 2016]. 
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ʉʦʛʣʘʩʥʦ ʄʂɹ-10 ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ ʪʠʧ I ʦʪʥʦʩʷʪ ʢ ʢʣʘʩʩʫ çɺʨʦʞʜʝʥʥʳʝ 

ʘʥʦʤʘʣʠʠ, ʜʝʬʦʨʤʘʮʠʠ ʠ ʭʨʦʤʦʩʦʤʥʳʝ ʥʘʨʫʰʝʥʠʷ (Q00-Q99)è ʛʨʫʧʧʝ çʌʘʢʦʤʘ-

ʪʦʟʳ, ʥʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʚ ʜʨʫʛʠʭ ʨʫʙʨʠʢʘʭè (Q85) ʢ ʧʦʜʛʨʫʧʧʝ Q85.0 

ʅʝʡʨʦʬʠʙʨʦʤʘʪʦʟ ʥʝʟʣʦʢʘʯʝʩʪʚʝʥʥʳʡ [http://mkb-10.com/]. 

ʅʝʡʨʦʬʠʙʨʦʤʘʪʦʟ ʪʠʧ I (OMIM #162200, NF1, ʙʦʣʝʟʥʴ ʈʝʢʣʠʛʭʘʫʟʝʥʘ, ʧʝ-

ʨʠʬʝʨʠʯʝʩʢʠʡ ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ) ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʩʦ 100% 

ʧʝʥʝʪʨʘʥʪʥʦʩʪʴʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʢʣʠʥʠʯʝʩʢʠʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʜʘʞʝ ʫ ʯʣʝ-

ʥʦʚ ʦʜʥʦʡ ʩʝʤʴʠ. ɺʝʜʫʱʠʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʷʚʣʷʶʪʩʷ ʧʷʪʥʘ çʢʦʬʝ ʩ 

ʤʦʣʦʢʦʤè, ʫʟʝʣʢʠ ʃʠʰʘ ʥʘ ʨʘʜʫʞʢʝ ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʥʝʡʨʦʬʠʙʨʦʤʳ, ʢʦʪʦʨʳʝ 

ʯʘʱʝ ʣʦʢʘʣʠʟʫʶʪʩʷ ʧʦ ʭʦʜʫ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʨʚʦʚ, ʧʦʚʳʰʝʥ ʨʠʩʢ ʜʦʙʨʦʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ [Ferner R.E. et al., 2007; Noble F. et al., 

2007; Boyd K.P. et al., 2009; Shah K.N., 2010; Tadini G. et al., 2014; Abadin S.S. et 

al., 2015; Anderson J.L., Gutmann D.H., 2015; Petr§k B. et al., 2015; Bernier A. et al., 

2016; Garc²a-Romero M.T. et al., 2016; Hern§ndez-Mart²n A, Duat-Rodr²guez A., 

2016a, 2016b; Mansouri A. et al., 2016; https://omim.org/entry/162200]. 

ɿʘʙʦʣʝʚʘʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʝ NF1 (*613113), ʢʦʪʦʨʳʡ ʢʦʜʠ-

ʨʫʝʪ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʡ ʙʝʣʦʢ - ʥʝʡʨʦʬʠʙʨʦʤʠʥ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʩʧʨʝʩʩʠ-

ʨʫʶʱʠʡʩʷ ʚ ʥʝʡʨʦʥʘʭ, ʰʚʘʥʥʦʚʩʢʠʭ ʢʣʝʪʢʘʭ, ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʘʭ ʠ ʣʝʡʢʦʮʠʪʘʭ. 

ʈʷʜʦʤ ʘʚʪʦʨʦʚ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 35-50% ʩʣʫʯʘʝʚ ʦʙʫʩʣʦʚʣʝʥʦ ʤʫʪʘʮʠʷʤʠ çde 

novoè ʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʚʦʟʨʘʩʪʘ ʦʪʮʘ [Yang Q. et al., 2008; Snaj-

derova M. et al., 2012; Tong H.X. et al., 2012; Laurito S. et al., 2015; Santoro C. et al., 

2015; Shofty B. et al., 2015; Yao R. et al., 2016; Zhang J. et al., 2016; 

https://omim.org/entry/162200; https://omim.org/entry/613113]. 

ɺ ʩʨʝʜʥʝʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟʘ ʪʠʧ I ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʝʪ 

1:2 000-1:3 000 ʥʘʩʝʣʝʥʠʷ [https://omim.org/entry/162200]. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ 

ʀʟʨʘʠʣʝ ʩʦʩʪʘʚʠʣʘ 1,04:1 000 (0,94:1 000 ʜʣʷ ʤʫʞʯʠʥ ʠ 1,19:1 000 ʜʣʷ ʞʝʥʱʠʥ) 

[Garty B.Z. et al., 1994], ʚ ʌʠʥʣʷʥʜʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ - 1:4 436, ʘ ʯʘʩʪʦʪʘ - 

1:3 647 [Poyhonen M. et al., 2000], ʚ ɻʝʨʤʘʥʠʠ 3,0:10 000 [Lammert M. et al., 2005]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟʘ ʚ ʈʦʩʩʠʠ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ: 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 5,12:100 000 ʥʘʩʝʣʝʥʠʷ [ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009], ʚ 
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ʅʦʚʦʩʠʙʠʨʩʢʝ - 1:32 000 [ʄʘʢʩʠʤʦʚʘ ʖ.ɺ. ʠ ʜʨ., 2001], ʚ ʏʫʚʘʰʠʠ - 1:11 497 [ʂʠ-

ʨʠʣʣʦʚ ɸ.ɻ., 2008], ʚ ʋʜʤʫʨʪʠʠ 1:14 000 [ʃʷʰʝʥʢʦ ʅ.ɺ., 2010].  

ɼʘʥʥʝr ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʵʪʥʠʯʝʩʢʠʭ 

ʛʨʫʧʧʘʭ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʅɿʂ, ʩʧʝʢʪʨ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ, 

ʦʮʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʤʝ-

ʭʘʥʠʟʤ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʨʝʛʠʦʥʦʚ ʧʦ ʟʥʘʯʝʥʠʷʤ ʛʨʫʟʘ ʠ ʩʧʝʢʪʨʫ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ 

ʙʦʣʝʟʥʝʡ. ɻʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ 

ʛʨʫʟʘ ʠ ʩʧʝʢʪʨʘ ʅɿʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʦʙʟʦʨʥʦʛʦè ʤʝʪʦʜʘ ʫ ʥʘʩʝʣʝʥʠʷ ʠʟ 12 ʨʘʡ-

ʦʥʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩʝʣʝ-

ʥʠʷ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʪʴ ʨʝʛʠʦʥʘʣʴʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʙʦʣʴʥʳʭ 

ʅɿʂ ʠ ʦʩʫʱʝʩʪʚʣʷʪ ɹʜʠʥʘʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʠ ʯʣʝʥʦʚ ʠʭ ʩʝʤʝʡ, 

ʧʨʦʚʦʜʠʪʴ ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʠʟ ʦʪʷʛʦʱʝʥʥʳʭ ʩʝʤʝʡ ʠ ʚʥʝʜʨʠʪʴ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʩʝʤʴʝ ʠ 

ʨʝʛʠʦʥʝ. 
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ɻʃɸɺɸ 2 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

2.1. ʄʘʪʝʨʠʘʣ ʠ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2.1.1. ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʈʦʩʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ 

ʀʟʫʯʝʥʠʝ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʥʘʩʝʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦ-

ʛʦ ʨʝʛʠʦʥʘ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʝʟ ʟʥʘʥʠʡ ʦ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʵʪʥʦʜʝ-

ʤʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʛʝʥʝʪʠʢʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʩʧʝʢʪʨʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʥʘʩʝʣʝ-

ʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʯʘʛʦʚ ʣʦ-

ʢʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʦʪʜʝʣʴʥʭr ʥʦʟʦʣʦʛʠ-

ʯʝʩʢʠʭ ʬʦʨʤ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ, ʣʠʙʦ ʥʘʦʙʦʨʦʪ ʩʥʠʞʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ. ɺʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦʧʫʣʷʮʠʡ ʤʦʛʫʪ ʚʳʟʚʘʥʳ ʠʩʪʦʨʠʝʡ 

ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ, ʵʪʥʦʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʝʛʠʦʥʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ [ɿʠʥʯʝʥʢʦ 

ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 

ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ï ʩʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʶʛʝ ɽʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠ, ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ. ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

ʦʙʨʘʟʦʚʘʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʎʀʂ ʉʉʉʈ ʦʪ 13 ʩʝʥʪʷʙʨʷ 1937 ʛ. ʦ ʨʘʟ-

ʜʝʣʝ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʢʨʘʷ ʥʘ ʂʨʘʩʥʦʜʘʨʩʢʠʡ, ʩ ʮʝʥʪʨʦʤ ʚ ʛ. ʂʨʘʩʥʦʜʘʨʝ, ʠ 

ʈʦʩʪʦʚʩʢʫʶ ʦʙʣʘʩʪʴ, ʩ ʮʝʥʪʨʦʤ ʚ ʛ. ʈʦʩʪʦʚʝ-ʥʘ-ɼʦʥʫ [ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʈʦ-

ʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, http://www.donland.ru].  

ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʶʛʝ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ 

ʚ ʙʘʩʩʝʡʥʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ ɼʦʥ, ʟʘʥʠʤʘʝʪ ʚʳʛʦʜʥʦʝ ʢʣʠʤʘʪʦʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 100,8 ʪʳʩ. ʢʚ. ʢʤ. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ - 4 242 080 ʯʝʣʦʚʝʢ (ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ - 2 878 935 

(67,87%), ʩʝʣʴʩʢʦʝ ï 1 363 145 (32,13%)) [ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ 01.01.2015, 

http://www.miacrost.ru/]. ɺ ʩʦʩʪʘʚ ʦʙʣʘʩʪʠ ʚʭʦʜʷʪ 12 ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ ʠ 43 ʤʫʥʠ-
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ʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʘ [ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʜʝʣʝʥʠʝ, 

http://www.donland.ru]. 

ʅʠʟʦʚʴʝ ɼʦʥʘ - ʨʝʛʠʦʥ ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʷʚʣʷʶʱʠʡʩʷ ʪʨʘʥʟʠʪʥʦʡ ʪʝʨ-

ʨʠʪʦʨʠʝʡ ʥʘ ʧʫʪʠ ʤʠʛʨʘʮʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʣʝʤʝʥ. ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʢʦʧʢʠ 

ʦʙʥʘʨʫʞʠʣʠ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʪʦʷʥʦʢ ʠʟ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʨʝʚʥʝʛʦ ʯʝʣʦʚʝʢʘ.  

ʇʘʤʷʪʥʠʢʠ ʘʰʝʣʴʩʢʦʡ ʢʫʣʴʪʫʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʵʧʦʭʝ ʩʨʝʜʥʝʛʦ ʧʘʣʝʦʣʠʪʘ (100-

150 ʪʳʩʷʯ ʣʝʪ ʜʦ ʥ.ʵ.) - ʝʜʠʥʠʯʥʳʝ ʥʘʭʦʜʢʠ ʦʨʫʜʠʡ ʜʨʝʚʥʠʭ ʣʶʜʝʡ, ʟʘʥʠʤʘʚʰʠʭʩʷ 

ʦʭʦʪʦʡ ʠ ʩʦʙʠʨʘʪʝʣʴʩʪʚʦʤ. ʃʶʜʠ ʤʫʩʪʴʝʨʩʢʦʡ ʵʧʦʭʠ (40-50 ʪʳʩʷʯ ʣʝʪ ʜʦ ʥ.ʵ.), ʚ 

ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʦʭʦʪʥʠʢʘʤʠ, ʩʝʣʠʣʠʩʴ ʚ ʫʜʦʙʥʳʭ ʤʝʩʪʘʭ ʨʦʜʦʚʳʤʠ ʛʨʫʧʧʘʤʠ, 

ʧʦʣʴʟʦʚʘʣʠʩʴ ʦʛʥʸʤ, ʥʦʩʠʣʠ ʦʜʝʞʜʫ. ɺ ʵʧʦʭʫ ʤʝʟʦʣʠʪʘ (6-14 ʪʳʩ. ʣʝʪ ʜʦ ʥ.ʵ.) ʚ 

ʩʚʷʟʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʥʘʩʝʣʝʥʠʝ ʧʝʨʝʰʣʦ ʢ ʢʦʯʝʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ 

[ʉʝʤʝʥʦʚ ʆ.ɸ., ʉʝʨʛʝʝʚ ɺ.ʀ., 1998]. ɼʨʝʚʥʝʝ ʥʝʦʣʠʪʠʯʝʩʢʦʝ ʧʦʩʝʣʝʥʠʝ ʈʘʢʫʰʝʯ-

ʥʳʡ ʗʨ (ʨʘʢʫʰʝʯʥʦʷʨʩʢʘʷ ʢʫʣʴʪʫʨʘ) ʥʘʭʦʜʠʪʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʩʪ. ʈʘʟʜʦʨʩʢʘʷ, ʧʨʠ 

ʨʘʩʢʦʧʢʘʭ ʦʙʥʘʨʫʞʝʥʦ ʜʚʘʜʮʘʪʴ ʪʨʠ ʢʫʣʴʪʫʨʥʳʭ ʩʣʦʷ, ʚʢʣʶʯʘʷ ʥʝʦʣʠʪ ʠ ʵʥʝʦʣʠʪ 

(7- 3 ʪʳʩ. ʣʝʪ ʜʦ ʥ.ʵ.) [ɹʦʡʢʦ ɸ.ʃ. ʠ ʜʨ., 2001; ɹʝʣʘʥʦʚʩʢʘʷ ʊ. ɼ., ʊʠʤʦʬʝʝʚ ɺ. ʀ., 

2003]. 

ʉʣʝʜʳ ʤʘʪʝʨʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ʥʘʡʜʝʥʳ ʚ ʃʠʚʝʥʮʦʚʩʢʦʡ 

ʢʨʝʧʦʩʪʠ. ɺ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʞʝʣʝʟʥʦʛʦ ʚʝʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʦʜʦʥʴʷ-ʇʨʠʘʟʦʚʴʷ 

ʩʤʝʥʷʣʠ ʜʨʫʛ ʜʨʫʛʘ ʢʠʤʤʝʨʠʡʮʳ, ʩʢʠʬʳ, ʩʘʨʤʘʪʳ, ʘʣʘʥʳ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳ-

ʩʢʘʟʳʚʘʝʪʩʷ ʤʥʝʥʠʝ ʦ ʨʦʜʩʪʚʝʥʥʦʩʪʠ ʵʪʠʭ ʧʣʝʤʝʥ [ʉʘʙʣʠʥ ʄ. ɺ., ɻʠʨʷ ɽ. ʖ., 

2010]. ɽʣʠʟʘʚʝʪʦʚʩʢʦʝ ʛʦʨʦʜʠʱʝ ʷʚʣʷʣʦʩʴ ʩʢʠʬʩʢʠʤ ʪʦʨʛʦʚʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ 

ʮʝʥʪʨʦʤ ʚ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʤ ʇʨʠʘʟʦʚʴʝ (VI-III ʚʚ. ʜʦ ʥ.ʵ.). ɺ ʘʥʪʠʯʥʳʡ ʧʝʨʠʦʜ 

ʧʦʷʚʠʣʠʩʴ ʛʨʝʯʝʩʢʠʝ ʢʦʣʦʥʠʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ï ʛʦʨʦʜʠʱʝ ʊʘʥʘʠʩ, ʢʨʫʧʥʳʡ ʨʝ-

ʤʝʩʣʝʥʥʳʡ ʠ ʪʦʨʛʦʚʳʡ ʮʝʥʪʨ ʠ ʧʦʩʝʣʝʥʠʝ ʂʨʝʤʥʳ - ʩʘʤʘʷ ʩʝʚʝʨʥʘʷ ʠ ʦʜʥʘ ʠʟ ʪʨʸʭ 

ʠʟʚʝʩʪʥʳʭ ʩʘʤʳʭ ʨʘʥʥʠʭ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʭ ʢʦʣʦʥʠʡ [ɹʦʡʢʦ ɸ.ʃ. ʠ ʜʨ., 2001; ʉʘʙ-

ʣʠʥ ʄ. ɺ., ɻʠʨʷ ɽ. ʖ., 2010]. 

ɺ ʧʝʨʠʦʜ ɺʝʣʠʢʦʛʦ ʧʝʨʝʩʝʣʝʥʠʷ ʥʘʨʦʜʦʚ (ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʪʥʠʯʝʩʢʠʭ ʧʝʨʝ-

ʤʝʱʝʥʠʡ ʚ ɽʚʨʦʧʝ ʚ IV-VII  ʚʚ., ʠʥʠʮʠʠʨʦʚʘʥʥʦʝ ʚʪʦʨʞʝʥʠʝʤ ʛʫʥʥʦʚ ʚ ʩʝʨʝʜʠʥʝ 

IV ʚʝʢʘ ʥ. ʵ.) ʚ IV ʚ. ʥʘ ʜʦʥʩʢʦʡ ʟʝʤʣʝ ʧʦʷʚʠʣʠʩʴ ʘʚʘʨʳ. ɿʘʪʝʤ ʘʚʘʨʦʚ ʩʤʝʥʠʣʠ ʭʘ-

ʟʘʨʳ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʣʠ ʍʘʟʘʨʩʢʠʡ ʢʘʛʘʥʘʪ ʠ ʧʦʩʪʨʦʠʣʠ ʛʦʨʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʝ-
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ʧʦʩʪʴ ʉʘʨʢʝʣ. ʅʘʙʝʛʠ ʭʘʟʘʨ ʥʘ ʶʞʥʳʝ ʟʝʤʣʠ ʂʠʝʚʩʢʦʡ ʈʫʩʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʝʨʴʸʟ-

ʥʫʶ ʦʧʘʩʥʦʩʪʴ. ɿʘʪʝʤ ʧʨʠʰʣʠ ʧʝʯʝʥʝʛʠ, ʘ ʟʘ ʥʠʤʠ ʧʦʣʦʚʝʮʢʠʝ ʧʣʝʤʝʥʘ. ʇʦʣʦʚʮʳ 

ʟʘʭʚʘʪʠʣʠ ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ɼʦʥʘ, ʂʫʙʘʥʠ, ʇʨʠʘʟʦʚʴʷ, ʊʤʫʪʘʨʘʢʘʥʩʢʦʝ ʢʥʷʞʝ-

ʩʪʚʦ ʠ ʤʥʦʛʦ ʣʝʪ ʩʦʚʝʨʰʘʣʠ ʥʘʙʝʛʠ ʥʘ ʦʢʨʘʠʥʳ ʈʫʩʠ [ʉʝʤʝʥʦʚ ʆ.ɸ., ʉʝʨʛʝʝʚ ɺ.ʀ., 

1998; ɹʦʡʢʦ ɸ.ʃ. ʠ ʜʨ., 2001]. 

ɺ ʥʘʯʘʣʝ XIII ʚ. ʥʘ ʜʦʥʩʢʦʡ ʟʝʤʣʝ ʦʙʦʩʥʦʚʘʣʘʩʴ ɿʦʣʦʪʘʷ ʆʨʜʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʥʘ ʙʝʨʝʛʫ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʚʦʟʥʠʢʘʶʪ ʛ. ɸʟʘʢ ʠ ʛʝʥʫʵʟʩʢʦ-ʚʝʥʝʮʠʘʥʩʢʘʷ ʢʦʣʦʥʠʷ 

ʊʘʥʘ, ʚʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʪʦʨʛʦʚʣʠ 

ʤʝʞʜʫ ɺʦʩʪʦʢʦʤ ʠ ɿʘʧʘʜʦʤ. ɺ ʢʦʥʮʝ XIV ʚ. ɼʦʥʩʢʠʝ ʩʪʝʧʠ ʟʘʚʦʝʚʘʣʠ ʧʦʣʯʠʱʘ 

ʊʘʤʝʨʣʘʥʘ, ɸʟʘʢ ʠ ʊʘʥʘ ʧʨʠʭʦʜʷʪ ʚ ʫʧʘʜʦʢ. ɺ XV ʚ. ʧʦʙʝʨʝʞʴʝ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ 

ʟʘʭʚʘʪʳʚʘʝʪ ʆʩʤʘʥʩʢʘʷ ʠʤʧʝʨʠʷ. ʅʘ ʤʝʩʪʝ ʛ. ɸʟʘʢ ʧʦʷʚʣʷʝʪʩʷ ʤʦʱʥʘʷ ʢʨʝʧʦʩʪʴ 

ɸʟʦʚ [ʄʠʥʠʥʢʦʚ ʅ.ɸ., 1998; ɼʫʣʠʤʦʚ ɽ.ʀ., 2001; ʉʘʚʝʣʴʝʚ ɽ.ʇ., 2015]. 

ɺ XV ʚ. ʜʣʷ ʟʘʱʠʪʳ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʛʨʘʥʠʮ ʈʫʩʩʢʦʛʦ ʮʘʨʩʪʚʘ ʦʪ ʪʫʨʝʮʢʦʛʦ 

ʥʘʰʝʩʪʚʠʷ ʚ ɼʠʢʦʤ ʇʦʣʝ ʦʨʛʘʥʠʟʦʚʳʚʘʶʪʩʷ ʧʦʛʨʘʥʠʯʥʳʝ ʟʘʩʝʢʠ, ʩʪʦʨʦʞʝʚʳʝ 

ʙʘʰʥʠ, ʢʨʝʧʦʩʪʠ. ɺ XVI ʚ. ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʢʘʟʘʯʴʠ ʛʦʨʦʜʢʠ ʥʘ ʨʝʢʝ ɼʦʥ: ʈʘʟ-

ʜʦʨʳ, ʄʠʪʷʢʠʥ, ʄʘʥʳʯ. ʉ XVI  ʚ. ʣʝʪʦʧʠʩʠ ʫʞʝ ʩʦʦʙʱʘʶʪ ʦ ʢʘʟʘʢʘʭ ʢʘʢ ʦ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʡ ʠ ʘʢʪʠʚʥʦʡ ʩʠʣʝ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʩʣʫʞʙʝ ʫ ʨʫʩʩʢʦʛʦ ʮʘʨʷ. ʆʙʲʝʜʠʥʝ-

ʥʠʝ ʚ ʝʜʠʥʦʝ ɺʦʡʩʢʦ ɼʦʥʩʢʦʝ ʢʘʟʘʯʴʠʭ ʦʙʱʠʥ ʧʨʦʠʟʦʰʣʦ ʚ ʩʝʨʝʜʠʥʝ XVII ʚ. ʉ 

XVIII  ʚ. ʟʝʤʣʠ ɺʦʡʩʢʘ ɼʦʥʩʢʦʛʦ ʚʦʰʣʠ ʚ ʩʦʩʪʘʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ. ɻʨʘʥʠʮʳ 

ʆʙʣʘʩʪʠ ɺʦʡʩʢʘ ɼʦʥʩʢʦʛʦ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʙʦʟʥʘʯʝʥʳ ʧʦʩʣʝ ʧʦʜʧʠʩʘʥʠʷ ɽʢʘʪʝʨʠ-

ʥʦʡ II ʫʢʘʟʘ ʩ ʦʧʠʩʘʥʠʝʤ ʟʝʤʝʣʴ ɺʦʡʩʢʘ ɼʦʥʩʢʦʛʦ. ɺ XVII -XVIII  ʚ. ʤʘʩʩʦʚʘʷ ʢʦ-

ʣʦʥʠʟʘʮʠʷ ʢʨʘʷ ʧʨʦʜʦʣʞʘʣʘʩʴ, ʥʘ ɼʦʥ ʧʝʨʝʩʝʣʷʣʦʩʴ ʥʘʩʝʣʝʥʠʝ, ʚ ʦʩʥʦʚʥʦʤ, ʠʟ 

ʙʣʠʞʘʡʰʠʭ ʨʝʛʠʦʥʦʚ. ʈʦʩʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʚʳʜʝʣʝʥʘ ʚ ʦʪʜʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʝʜʠʥʠʮʫ ʚ 1937 ʛ. ʧʦʩʣʝ ʨʘʟʜʝʣʘ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʢʨʘʷ 

[ɼʫʣʠʤʦʚ ɽ.ʀ., 2001; ʂʨʘʩʥʦʚ ʇ.ʅ., 2007; ɺʝʥʢʦʚ ɸ.ɺ. ʠ ʜʨ., 2010; ʉʘʚʝʣʴʝʚ ɽ.ʇ., 

2015]. 

ʆ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ɼʦʥʫ ʩʫʜʠʪʴ ʩʣʦʞʥʦ, ʚʦʣʴʥʳʝ ʢʘʟʘʢʠ ʩʯʠʪʘʣʠ 

ʤʫʞʩʢʦʝ ʢʘʟʘʯʴʝ ʥʘʩʝʣʝʥʠʝ. ʊʘʢ ʝʩʣʠ ʚ 1625 ʛ. ʥʘ ɼʦʥʫ ʯʠʩʣʠʣʦʩʴ 5 ʪʳʩ. ʢʘʟʘʢʦʚ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʦʜʢʦʚ ʠʩʯʠʩʣʷʣʦʩʴ ʝʜʠʥʠʮʘʤʠ, ʪʦ ʚ 1672 ʛ. ʙʳʣʦ 48 ʛʦʨʦʜʢʦʚ, ʚ 

1699 ʛ. ʫʞʝ 84, ʧʦ ɼʦʥʫ ʠ ʝʛʦ ʧʨʠʪʦʢʘʤ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʙʦʣʝʝ 125. ʇʦ ʘʨʭʠʚ-
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ʥʳʤ ʜʘʥʥʳʤ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XVII ʚ. ʥʘ ɼʦʥʫ ʯʠʩʣʠʣʦʩʴ 15 ʪʳʩ. ʢʘʟʘʢʦʚ. ʏʠʩ-

ʣʝʥʥʦʩʪʴ ʢʘʟʘʢʦʚ ʚ ʢʦʥʮʝ XVIII ʚ. ʥʘ ɼʦʥʫ ʩʦʩʪʘʚʣʷʣʘ ʫʞʝ 200 ʪʳʩ., ʢʨʦʤʝ ʢʘʟʘ-

ʢʦʚ, ʪʘʢ ʞʝ ʯʠʩʣʠʣʠʩʴ ʠ 100 ʪʳʩ. ʢʨʝʩʪʴʷʥ, 10 ʪʳʩ. ʢʘʣʤʳʢʦʚ ʠ 1 ʪʳʩ. ʪʘʪʘʨ. ɿʘ 

ʧʨʦʰʝʜʰʝʝ ʩʪʦʣʝʪʠʝ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠ ̫ʚʳʨʦʩʣʘ ʩ 30 ʜʦ 300 ʪʳʩ. ʯʝʣʦʚʝʢ 

[ɼʫʣʠʤʦʚ ɽ.ʀ., 2001; ʂʨʘʩʥʦʚ ʇ.ʅ., 2007; ɺʝʥʢʦʚ ɸ.ɺ. ʠ ʜʨ., 2010; ʉʘʚʝʣʴʝʚ ɽ.ʇ., 

2015]. ɺ ʥʘʯʘʣʝ XX ʚ. ʢʘʟʘʢʠ ʩʦʩʪʘʚʣʷʣʠ 40% ʥʘʩʝʣʝʥʠʷ, ʠʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʢʘʟʘʢʦʚ 

ʫʢʨʘʠʥʮ rʩʦʩʪʘʚʣʷʣʠ 42%, ʦʩʪʘʣʴʥʳʝ ʩʯʠʪʘʣʠ ʩʝʙʷ ʨʫʩʩʢʠʤʠ. ʂʘʟʘʯʝʩʪʚʦ ʥʠʢʦʛʜʘ 

ʥʝ ̫ʚʣʷʣʦʩʴ ʝʜʠʥʦʡ ʵʪʥʠʯʝʩʢʦʡ ʦʙʱʥʦʩʪʴ  ʁ[ɺʝʥʢʦʚ ɸ.ɺ. ʠ ʜʨ., 2010; ʉʘʚʝʣʴʝʚ 

ɽ.ʇ., 2015]. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʭʦʯʝʪʩʷ ʧʨʠʚʝʩʪʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʥʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʶ ʛʝʥʦʬʦʥʜʘ ʚʝʨʭʥʝʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ (ʣʘʙʦʨʘʪʦʨʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝ-

ʪʠʢʠ ʯʝʣʦʚʝʢʘ ʌɻɹʅʋ çʄɻʅʎè, ʟʘʚʝʜʫʶʱʘʷ ʣʘʙʦʨʘʪʦʨʠʝʡ ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ ɹʘ-

ʣʘʥʦʚʩʢʘʷ ɽ.ɺ.). ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʘʧʣʦʪʠ-

ʧʳ ʢʘʟʘʢʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʚʧʘʜʘʶʪ ʩ ʶʞʥʦʨʫʩʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ, ʚ ʤʝʥʴ-

ʰʝʡ ʩʪʝʧʝʥʠ ʩ ʨʫʩʩʢʠʤʠ ʎʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ [ʏʫʭʨʷʝʚʘ ʄ.ʀ. ʠ ʜʨ., 2016]. 

2.1.2. ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʅʘʟʚʘʥʠʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ ʠ ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʄʠʣʣʝʨʦʚʩʢʠʡ ʠ ʊʘʨʘʩʦʚʩʢʠʡ ʨʘʡʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʈʆ ʥʘ ʛʨʘʥʠʮʝ ʩ ɼʦʥʝʮʢʦʡ ʠ ʃʫʛʘʥʩʢʦʡ ʦʙʣʘʩʪʷʤʠ ʋʢʨʘʠʥʳ. ʄʠʣʣʝʨʦʚʩʢʠʡ ʨʘʡʦʥ 

ʩʬʦʨʤʠʨʦʚʘʥ ʠʟ ʄʠʣʣʝʨʦʚʦ-ɻʣʫʙʦʢʠʥʩʢʦʛʦ, ʄʠʣʣʝʨʦʚʩʢʦʛʦ, ʄʘʣʴʯʝʚʩʢʦ-

ʇʦʣʥʝʥʩʢʦʛʦ, ʄʘʣʴʯʝʚʩʢʦʛʦ ʠ ʂʨʠʚʦʨʦʞʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʛ. ʄʠʣʣʝʨʦʚʦ (ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʨʘʡʦʥʘ) - ʦʩʥʦʚʘʥ ʚ 1796 ʛ., ʧʦʩʣʝ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 

1897 ʛ. ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʚʝʪʢʠ ʃʫʛʘʥʩʢ, ʩʪʘʥʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʫʟʣʦʚʦʡ. ʅʘʩʝʣʝʥʠʝ 

ʚ ʥʘʯʘʣʝ XXʚ. ʩʦʩʪʘʚʣʷʣʦ 9 ʪʳʩ. ʯʝʣʦʚʝʢ. 

ʇʦʩʝʣʦʢ ʊʘʨʘʩʦʚʩʢʠʡ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʨʘʡʦʥʘ., ʚ 1822 ʛ. ʥʘʟʳ-

ʚʘʣʩʷ ʧ. ɺʝʨʭʥʝ-ʊʘʨʘʩʦʚʩʢʠʡ ʠ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʚʩʝʛʦ 47 ʢʨʝʩʪʴʷʥʩʢʠʭ ʧʦʜʚʦʨʠʡ. ɺ 

1897 ʛ. ʧʦ ʜʘʥʥʳʤ ʧʝʨʝʧʠʩʠ ʚ ʩʣ. ɺʝʨʭʥʝ-ʊʘʨʘʩʦʚʩʢʦʡ ʫʞʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 1372 

ʯʝʣ. ʠ 220 ʧʦʜʚʦʨʠʡ. ʉʪʘʥʠʮʘ ʄʠʪʷʢʠʥʩʢʘʷ, ʫʞʝ ʚ ʢʦʥʮʝ XVII  ʚ. ʫʧʦʤʠʥʘʣʩʷ ʄʠ-

ʪʷʢʠʥ ʛʦʨʦʜʦʢ, ʚ 1822 ʛ. ʚ ʩʪʘʥʠʮʝ ʄʠʪʷʢʠʥʩʢʦʡ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 380 ʜʚʦʨʦʚ ʠ 7386 
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ʯʝʣʦʚʝʢ, ʘ ʚ 1915 ʛ. - ʙʦʣʝʝ 3000 ʯʝʣ. [ɼʫʣʠʤʦʚ ɽ.ʀ., 2001; ʂʨʘʩʥʦʚ ʇ.ʅ., 2007; 

ɺʝʥʢʦʚ ɸ.ɺ. ʠ ʜʨ., 2010; ʉʘʚʝʣʴʝʚ ɽ.ʇ., 2015]. 

 

Pʠc. 2. ɺʟaʠʤʥoe pacʧoʣoʞeʥʠe 12 paʡoʥoʚ ʥa ʪeppʠʪopʠʠ Pocʪoʚcʢoʡ oʙʣacʪʠ 

(Ceʚepʥ er: 1 - ʄʠʣʣepoʚcʢʠʡ, 2 - ʊapacoʚcʢʠʡ; ɿaʧaʜʥer: 3 - ʂpacʥocʫʣʠʥcʢʠʡ, 4 - ʄaʪʚeeʚo-

ʂypʛaʥcʢʠʡ, 5 - Poʜʠoʥoʚo-ʅecʚeʪaʡcʢʠʡ, 6 - ʄ c̫ʥʠʢoʚcʢʠʡ; ʖʞʥ er: 7 - Eʛopʣʳʢcʢʠʡ, 8 - 

ʎeʣʠʥcʢʠʡ; ɺocʪoʯʥer: 9 - ʎʠʤʣʷʥcʢʠʡ, 10 - , 11 - , 12 - 

). 

 

ʂʨʘʩʥʦʩʫʣʠʥʩʢʠʡ, ʄʘʪʚʝʝʚʦ-ʂʫʨʛʘʥʩʢʠʡ, ʄʷʩʥʠʢʦʚʩʢʠʡ ʠ ʈʦʜʠʦʥʦʚʦ-

ʅʝʩʚʝʪʘʡʩʢʠʡ ʨʘʡʦʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʟʘʧʘʜʝ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʜʤʠʥʠʩʪʨʘ-

ʪʠʚʥʳʡ ʮʝʥʪʨ ʂʨʘʩʥʦʩʫʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ - ʛʦʨʦʜ ʂʨʘʩʥʳʡ ʉʫʣʠʥ, ʦʩʥʦʚʘʥ ʚ 1797 ʛ. 

ʇʦ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʩʫʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʭʦʜʠʪ ʘʚʪʦʤʘʛʠʩʪʨʘʣʴ ʠ ʞʝʣʝʟʥʦʜʦ-
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ʨʦʞʥʘʷ ʤʘʛʠʩʪʨʘʣʴ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʶʞʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʮʝʥʪʨʦʤ ʈʦʩʩʠʠ. ʇʦʩʝʣʦʢ ʄʘʪʚʝʝʚ-ʂʫʨʛʘʥ ʎʝʥʪʨ - ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʨʘʡ-

ʦʥʘ, ʦʩʥʦʚʘʥ ʚ 70-ʭ ʛʦʜʘʭ XVIII  ʚ., ʚʧʝʨʚʳʝ ʫʧʦʤʠʥʘʝʪʩʷ ʚ 1801 ʛ. ʚ ʩʦʩʪʘʚʝ ʄʠʫʩ-

ʩʢʦʛʦ ʦʢʨʫʛʘ ʆʙʣʘʩʪʠ ɺʦʡʩʢʘ ɼʦʥʩʢʦʛʦ ʢʘʢ ʧʦʩʝʣʝʥʠʝ ʠʟ 23 ʧʦʜʚʦʨʠʡ, ʩ 1872 ʛ. 

ʠʛʨʘʣ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʩʧʦʨʪʝ ʟʝʨʥʘ ʯʝʨʝʟ ʧʦʨʪ ʊʘʛʘʥʨʦʛʘ. ɺ 1920-1924 ʛʛ. ʚʭʦʜʠʣ 

ʚ ʩʦʩʪʘʚ ʋʢʨʘʠʥʩʢʦʡ ʉʉʈ, ʩ 1924 ʛ. ʚʥʦʚʴ ʚʦʰʝʣ ʚ ʩʦʩʪʘʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦ ʋʢʘʟʫ ɽʢʘʪʝʨʠʥʳ II  ʦʪ 14 ʥʦʷʙʨʷ 1779 ʛ., ʥʘʯʘʣʦʩʴ ʧʝʨʝʩʝʣʝʥʠʝ ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʛʨʫʧʧ ʭʨʠʩʪʠʘʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠʟ ʂʨʳʤʘ ʚ ʇʨʠʘʟʦʚʴʝ. ɻʨʝʢʠ ʧʝʨʝʩʝʣʷ-

ʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʳʥʝʰʥʝʡ ʚʦʩʪʦʯʥʦʡ ʋʢʨʘʠʥʳ (ʨʘʡʦʥ ʄʘʨʠʫʧʦʣʷ), ʘʨʤʷʥʝ, 

ʢʘʢ ʛʦʚʦʨʠʣʦʩʴ ʚ ʋʢʘʟʝ, çʚ ʦʢʨʫʛʫ ʢʨʝʧʦʩʪʠ ʩʚʷʪʦʛʦ ɼʠʤʠʪʨʠʷ ʈʦʩʪʦʚʩʢʦʛʦè. ɺ 

1780 ʛʦʜʫ ʘʨʤʷʥʝ ʦʩʥʦʚʘʣʠ ʛ. ʅʘʭʠʯʝʚʘʥʴ ʠ ʨʷʜ ʩʝʣ. ʄʷʩʥʠʢʦʚʩʢʠʡ ʨʘʡʦʥ ʦʙʨʘʟʦ-

ʚʘʥ ʚ 1926 ʛ., ʩʝʣʦ ʏʘʣʪʳʨʴ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʨʘʡʦʥʘ, ɹʦʣʴʰʠʝ ʉʘʣʳ, 

ʉʫʣʪʘʥ-ʉʘʣʳ, ʂʨʳʤ, ʅʝʩʚʝʪʘʡ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʨʘʡʦʥʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʥʘʩʝʣʝʥʠʷ 

(ʦʢʦʣʦ 56,1 %) - ʘʨʤʷʥʝ, ʨʫʩʩʢʠʝ - 40%. ʈʦʜʠʦʥʦʚʦ-ʅʝʩʚʝʪʘʡʩʢʠʡ ʨʘʡʦʥ ʚ 1920-

1924 ʛʛ. ʚʭʦʜʠʣ ʚ ʩʦʩʪʘʚ ʋʢʨʘʠʥʳ. ʆʙʨʘʟʦʚʘʥ ʚ 1935 ʛ., ʚ ʥʳʥʝʰʥʠʭ ʛʨʘʥʠʮʘʭ ʩʫ-

ʱʝʩʪʚʫʝʪ ʩ 1965 ʛ. 

ʎʝʣʠʥʩʢʠʡ ʠ ɽʛʦʨʣʳʢʩʢʠʡ ʨʘʡʦʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʶʛʝ ʦʙʣʘʩʪʠ. ɽʛʦʨ-

ʣʳʢʩʢʠʡ ʨʘʡʦʥ ʦʨʛʘʥʠʟʦʚʘʥ ʚ 1935 ʛ., ʎʝʣʠʥʩʢʠʡ ʨʘʡʦʥ ʦʙʨʘʟʦʚʘʥ ʚ 1923 ʛ. ɼʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʯʪʦʚʦʛʦ ʪʨʘʢʪʘ ʥʘ ʂʘʚʢʘʟ ʦʩʥʦʚʘʥʘ ʩʪ. ɽʛʦʨʣʳʢʩʢʘʷ ʚ 1809 ʛ. 

ʇʝʨʚʳʤʠ ʞʠʪʝʣʷʤʠ ʙʳʣʠ ʧʝʨʝʩʝʣʝʥʮʳ ʠʟ ʩʪʘʥʠʮ ʃʫʛʘʥʩʢʦʡ, ʅʠʞʥʝʝ-ʏʠʨʩʢʦʡ, 

ʂʘʯʘʣʠʥʩʢʦʡ. ʍʫʪʦʨʘ ɹʘʣʢʦ-ɻʨʫʟʩʢʠʡ ʠ ʂʘʚʘʣʝʨʩʢʠʡ ʜʦ 1924 ʛ. ʦʪʥʦʩʠʣʠʩʴ ʢ ʂʫ-

ʙʘʥʦ-ʏʝʨʥʦʤʦʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʦʣʛʦʜʦʥʩʢʦʡ, ɼʫʙʦʚʩʢʠʡ, ɿʠʤʦʚʥʠʢʦʚʩʢʠʡ ʠ ʎʠʤʣʷʥʩʢʠʡ ʨʘʡʦʥʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ, ʚʭʦʜʠʣʠ ʚ ʩʦʩʪʘʚ ʉʘʣʴʩʢʦʛʦ ʦʢʨʫʛʘ ʆʙʣʘʩʪʠ 

ɺʦʡʩʢʘ ɼʦʥʩʢʦʛʦ. ʉʪʘʥʠʮʘ ʈʦʤʘʥʦʚʩʢʘʷ ï ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ɺʦʣʛʦʜʦʥʩʢʦ-

ʛʦ ʨʘʡʦʥʘ, ʧʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʜʘʪʠʨʫʶʪʩʷ 1613 ʛ. ɺ ʥʘʯʘʣʝ ʍʍ ʚ. ʚ ʩʪʘʥʠʮʝ 

ʥʘʩʯʠʪʳʚʘʣʦʩʴ 525 ʢʘʟʘʯʴʠʭ ʜʚʦʨʦʚ ʠ 151 ʥʝ ʢʘʟʘʯʠʡ. ʉʝʣʦ ɼʫʙʦʚʩʢʦʝ (ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʨʘʡʦʥʘ) ʦʩʥʦʚʘʥʦ ʚ 1786 ʛ, ʧ. ɿʠʤʦʚʥʠʢʠ ʧʦʷʚʠʣʩʷ ʜʣʷ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ (1899 ʛ.), ʩʚʷʟʘʚʰʝʡ ʊʠʭʦʨʝʮʢ ʠ ʎʘʨʠʮʳʥ. ʎʝʥʪʨ ʎʠʤ-

ʣʥ̫ʩʢʦʛʦ ʨʘʡʦʥʘ - ʛʦʨʦʜ ʎʠʤʣʷʥʩʢ. ʎʠʤʣʘ ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ 
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ʫʞʝ ʚ 1672 ʛ., ʧʦ ʜʘʥʥʳʤ ʧʝʨʝʧʠʩʠ ʚ 1891 ʛ. ʚ ʩʪ. ʎʠʤʣʷʥʩʢʦʡ ʧʨʦʞʠʚʘʣʦ 6644 ʣʠʮ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ 6657 ï ʞʝʥʩʢʦʛʦ [ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ɿʝʤʣʠ ʜʦʥʩʢʠʭ ʢʘʟʘ-

ʢʦʚ, 1891]. 

2.1.3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ - 497 460 ʯʝʣʦʚʝʢ (ʪʘʙʣ. 1), 

ʯʪʦ ʩʦʩʪʘʚʠʣʦ 11,72% ʦʪ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʆ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʨʦʜʩʢʦ-

ʛʦ 197 740 (39,75%) ʠ ʩʝʣʴʩʢʦʛʦ 299 720 (60,25%). ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʚ ʈʦ-

ʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 1 ʷʥʚʘʨʷ 2015 ʛ. ʧʨʦʞʠʚʘʝʪ 4 242 080, ʠʟ ʥʠʭ ʚ 12 ʛʦʨʦʜʩʢʠʭ 

ʦʢʨʫʛʘʭ - 2 878 935 (67,87%), ʚ 43 ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ - 1 363 145 (32,13%) 

[ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ 01.01.2015, http://www.miacrost.ru/]. 

ʊʘʙʣʠʮʘ 1 

ʏʠʩʣʝʥʥʦʩʪʴ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 12 ʨʘʡʦʥʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʅʘʟʚʘʥʠʝ ʨʘʡʦʥʦʚ ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

 ʚʩʝʛʦ ʛʦʨʦʜʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ 

ʉʝʚʝʨʥʳʝ 

ʄʠʣʣʝʨʦʚʩʢʠʡ 75201 38874 36327 

ʊʘʨʘʩʦʚʩʢʠʡ 33319 8878 24441 

ɺʩʝʛʦ 108520 47752 60768 

ʖʞʥʳʝ 

ɽʛʦʨʣʳʢʩʢʠʡ 37600 18586 19014 

ʎʝʣʠʥʩʢʠʡ 38830 11850 26980 

ɺʩʝʛʦ 76430 30436 45994 

ɺʦʩʪʦʯʥʳʝ 

ɺʦʣʛʦʜʦʥʩʢʦʡ 30760 0 30760 

ɼʫʙʦʚʩʢʠʡ 23185 8185 15000 

ɿʠʤʦʚʥʠʢʦʚʩʢʠʡ 38071 17776 20295 

ʎʠʤʣʷʥʩʢʠʡ 36098 15298 20800 

ɺʩʝʛʦ 128114 41259 86855 

ɿʘʧʘʜʥʳʝ 

ʂʨʘʩʥʦʩʫʣʠʥʩʢʠʡ 77847 42936 34911 

ʄʘʪʚʝʝʚʦ-ʂʫʨʛʘʥʩʢʠʡ 45575 14408 31167 

ʄʷʩʥʠʢʦʚʩʢʠʡ 37432 14737 22695 

ʈʦʜʠʦʥʦʚʦ-ʅʝʩʚʝʪʘʡʩʢʠʡ 23542 6212 17330 

ɺʩʝʛʦ 184396 78293 106103 

ɺʩʝʛʦ ʧʦ ʈʆ 497460 197740 299720 
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ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʛʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʈʦʩʪʦʚ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʩʫʤʤʘʨʥʦ ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʥʦ 7541 ʧʘʮʠʝʥʪ ʠʟ 5574 ʩʝʤʝʡ, ʠʟ ʠʭ 

ʯʠʩʣʘ ʚʳʷʚʣʝʥ 1481 ʙʦʣʴʥʦʡ ʠʟ 1008 ʩʝʤʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨ-

ʤʘʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʜʝʣʝʥʘ ʛʨʫʧʧʘ 

ʙʦʣʴʥʳʭ ʩ ʅɿʂ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 291 ʙʦʣʴʥʦʡ (19,65%) ʠʟ 156 ʩʝʤʝʡ (15,48%). 

ɸʥʘʣʠʟ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʩ ʅɿʂ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ çʛʦʨʦʜʘʭè ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ 

ʦʙʣʘʩʪʠ ʧʨʦʞʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʙʦʣʴʥʳʭ (55 ʙʦʣʴʥʳʭ (18,90%) ʠʟ 33 ʩʝ-

ʤʝʡ), ʯʝʤ ʚ çʩʝʣʘʭè (239 ʙʦʣʴʥʳʭ (81,10%) ʠʟ 123 ʩʝʤʝʡ). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʣʦʚʥʦʝ ʨʘʥʞʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠʟʫʯʘʝʤʳʭ 

ʨʘʡʦʥʦʚ ʥʘ çʛʦʨʦʜʩʢʦʝè ʠ çʩʝʣʴʩʢʦʝè ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʨʘʡʦʥʥʦʛʦ 

ʮʝʥʪʨʘ ʦʪʣʠʯʘʝʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫ-

ʨʳ ʦʪ ʥʘʩʝʣʝʥʠ ̫ʩʝʣ ʠ ʭʫʪʦʨʦʚ ʨʘʡʦʥʘ, ʪʘʢ ʢʘʢ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʠʝʨʘʨʭʠ-

ʯʝʩʢʠʡ ʧʦʧʫʣʷʮʠʦʥʥʳʡ ʫʨʦʚʝʥɹ [ɻʠʥʪʝʨ ɽ.ʂ., ɿʠʥʯʝʥʢʦ ʈ.ɸ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. 

ʠ ʜʨ., 2009; ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. ʇʨʠ ʵʪʦʤ ʥʘʩʝʣʝʥʠʝ ʨʘʡʦʥʥʳʭ ʮʝʥ-

ʪʨʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ çʛʦʨʦʜʩʢʦʝè, ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʥʘʩʝʣʝʥʠʝ ʨʘʡʦʥʘ - çʩʝʣʴʩʢʦʝè. 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʚ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 32,46Ñ9,7, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʙʦʣʴʥʳʭ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʚʳʰʝ ʤʫʞʩʢʦʛʦ ʠ ʩʦʩʪʘʚʣʷʝʪ 35,86Ñ8,3 ʠ 29,20Ñ5,5, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. 

ɻʝʥʜʝʨʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʙʦʣʴʥʳʭ ɾ:ʄ ʩ ʅɿʂ ʩʦʩʪʘʚʠʣʦ 1:0,89, ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʜʘʥʥʳʤ ʧʦ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ 1:0,86 [ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ 01.01.2015, 

http://www.miacrost.ru/], ʪʘʢ ʚʳʷʚʣʝʥʦ 154 ʙʦʣʴʥʳʭ ʞʝʥʩʢʦʛʦ ʧʦʣʘ (52,92%) ʠ 137 

ʤʫʞʩʢʦʛʦ (47,08%). 

ʅʘʩʝʣʝʥʠʝ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʧʦʣʠʵʪʥʠʯʝ-

ʩʢʦʝ, ʥʦ ʤʦʥʦʥʘʮʠʦʥʘʣʴʥʦʝ, ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʨʫʩʩʢʠʭ. ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʚ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 150 ʨʘʟʣʠʯʥʳʭ ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ, ʥʦ 

90,34% ʥʘʩʝʣʝʥʠʷ ʩʯʠʪʘʶʪ ʩʝʙʷ ʨʫʩʩʢʠʤʠ [ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ ʥʘʩʝʣʝʥʠʷ ʦʙʣʘ-

ʩʪʠ, http://rostov.gks.ru/wps/wcm /connect/rosstat_ts/rostov/ru//]. ɺ ʠʟʫʯʘʝʤʦʡ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ʅɿʂ ʨʫʩʩʢʠʝ ʩʦʩʪʘʚʠʣʠ 88,32%, ʜʨʫʛʠʝ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʝʜʠʥʠʯʥʳʤʠ ʙʦʣʴʥʳʤʠ ʩ ʅɿʂ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 2 

ʕʪʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʦʣʴʥʳʭ ʩ ʅɿʂ ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʈʆ 

 ̄ ʅʘʮʠʦʥʘʣʴʥʦʩʪʴ ʂʦʣ-ʚʦ ʙʦʣʴʥʳʭ ʇʨʦʮʝʥʪ (%) 

1 ʨʫʩʩʢʠʝ 257 88,32 

2 ʘʨʤʷʥʝ 13 4,47 

3 ʫʢʨʘʠʥʮʳ 8 2,75 

4 ʜʘʨʛʠʥʮʳ 5 1,72 

5 ʦʩʝʪʠʥʳ 3 1,03 

ʩʤʝʰʘʥʥʳʝ ʙʨʘʢʠ 

6 ʨʫʩʩʢʠʡ+ʫʢʨʘʠʥʝʮ 3 1,03 

7 ʨʫʩʩʢʠʡ+ʜʘʛʝʩʪʘʥʝʮ 2 0,69 

 ɺʩʝʛʦ 291 100,00 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʦʙʨʘʥʥʘʷ ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ, 

ʚʳʷʚʣʝʥʥʳʭ ʚ 12 ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ, 

ʦʧʠʩʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʚʳʷʚʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʅɿʂ 

ʫ ʥʘʩʝʣʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʨʘʡʦʥʦʚ ʠ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ. 

2.2. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʚ ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷ-

ʣʠʩʴ ʤʝʪʦʜʳ: ʛʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ, ʢʣʠʥʠʢʦ-ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʡ, ʤʦʣʝʢʫ-

ʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ. 

2.2.1. ɻʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ɻʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʛʨʫʟʘ ʠ ʩʧʝʢʪʨʘ 

ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦʣʦʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʌɻɹʅʋ çʄɻʅʎè 

(ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜ.ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ ɻʠʥʪʝʨ ɽ.ʂ.). ʆʨʠʛʠ-

ʥʘʣʴʥʳʡ ʧʨʦʪʦʢʦʣ çʦʙʟʦʨʥʦʛʦè ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʠʩʘʥ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ 

ʧʫʙʣʠʢʘʮʠʡ ʘʚʪʦʨʦʚ [ɻʠʥʪʝʨ ɽ.ʂ., ɿʠʥʯʝʥʢʦ ʈ.ɸ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 

2007ʘ; 2007ʙ; 2009; ɻʠʥʪʝʨ ɽ.ʂ., 2009; ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 

ʇʨʦʪʦʢʦʣ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʪʘʜʠʡ: 

1. ʠʟʫʯʝʥʠʝ ʛʝʥʝʪʠʢʦ-ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ: 1. ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʦʧʫ-

ʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʘʨʢʝʨʘʤ (ʙʠʦʭʠ-

ʤʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʘʨʢʝʨʳ); 2. ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʦʧʫʣʷʮʠʦʥ-
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ʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʟ ʥʝʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 

(F-ʩʪʘʪʠʩʪʠʢʠ ʈʘʡʪʘ, ʠʟʦʣʷʮʠʷ ʨʘʩʩʪʦʷʥʠʝʤ ʄʘʣʝʢʦ, ʠʥʜʝʢʩ ʂʨʦʫ, ʵʪʥʠ-

ʯʝʩʢʘʷ ʘʩʩʦʨʪʘʪʠʚʥʦʩʪʴ ʠ ʜʨ.); 

2. ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʭʦʜʠʪ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ 

ʨʝʛʠʦʥʘ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ: ʦʮʝʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʠ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʩʪʠ, ʚʳʷʚʣʝʥʥʳʭ ʬʦʨʤ ʤʦʥʦʛʝʥʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘ-

ʥʠʡ, ʦʧʠʩʘʪʴ ʩʧʝʢʪʨ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʠ ʢʣʠʥʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ 

(ʢʘʢ ʚʥʫʪʨʠ- ʠ ʤʝʞ- ʩʝʤʝʡʥʳʡ, ʪʘʢ ʠ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʡ), ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʣʠʯʠʝ ʯʘʩʪʳʭ ʠ ʨʝʜʢʠʭ ʬʦʨʤ ʚ ʨʝʛʠʦʥʝ; 

3. ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʠʟʫʯʘʝʤʦʤ ʨʝʛʠʦʥʝ, ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʤʠʢʨʦʵʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩ-

ʭʦʜʷʱʠʝ ʚ ʧʦʧʫʣʷʮʠʠ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ, ʚʣʠʷʶʱʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʤʦʥʦʛʝʥʥʦʡ ʧʘʪʦ-

ʣʦʛʠʠ. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʝʜʣʦʞʠʪʴ ʢ ʚʥʝʜʨʝʥʠʶ ʨʷʜ ʤʝʨ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʨʝʛʠʦʥʝ [ɻʠʥʪʝʨ ɽ.ʂ., ɿʠʥʯʝʥʢʦ ʈ.ɸ., 

2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2007ʘ; 2007ʙ; 2009; ɻʠʥʪʝʨ ɽ.ʂ., 2009; ɿʠʥʯʝʥ-

ʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 

ʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʪʘʢʞʝ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʪʘʜʠʡ: 

1. ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʮʠʝʥʪʘʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ (ʘʥʢʝʪʘ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘ-

ʣʘ, ʄʉʕ, ʢʦʞʥʦ-ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʜʠʩʧʘʥʩʝʨʘ ʠ ʜʨ.). ɸʥʢʝʪʘ ʩʦʜʝʨʞʠʪ 

ʧʝʨʝʯʝʥʴ ʩʠʤʧʪʦʤʦʚ, ʠʤʝʶʱʠʭ ʚʳʨʘʞʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʇʨʠʣʦʞʝʥʠʝ 5). ʄʝʪʦʜ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦʟ-

ʚʦʣʷʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʉʦʟʜʘʝʪʩʷ ʧʝʨʚʠʯʥʘʷ ʝʜʠʥʘʷ ʙʘʟʘ ʜʘʥ-

ʥʳʭ ʦ ʙʦʣʴʥʳʭ ʚ ʨʝʛʠʦʥʝ. 

2. ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦʤ ʭʘʨʘʢʪʝʨʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʚʳʷʚʣʝʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ. ʇʨʦʚʦʜʠʪʩʷ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʙʦʣʴʥʳʭ 

ʠ ʯʣʝʥʦʚ ʠʭ ʩʝʤʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʣʠʥʠʢʦ-
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ʛʝʥʝʘʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ. ʅʘ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʟʘʚʦʜʪ̫ʩʷ ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʘʨ-

ʪr, ʚ ʢʘʨʪʝ ʫʢʘʟʳʚʘʶʪʩʷ ʌʀʆ, ʜʘʪʘ ʨʦʞʜʝʥʠʷ ʠ ʤʝʩʪʦ ʧʨʦʞʠʚʘʥʠʷ, 

ʘʥʘʤʥʝʟ ʞʠʟʥʠ ʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʪʤʝʯʘʶʪʩʷ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʫ ʙʦʣʴʥʦʛʦ ʠ ʫ ʝʛʦ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʢʦʚʳʭ (ʇʨʠʣʦ-

ʞʝʥʠʝ 6). ʇʘʮʠʝʥʪʳ ʩ ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ 

ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠʩʢʣʶʯʘʝʪʩʷ. 

3. ʚʝʨʠʬʠʢʘʮʠʷ ʜʠʘʛʥʦʟʘ ʫ ʙʦʣʴʥʳʭ ʩ ʫʯʘʩʪʠʝʤ ʚʨʘʯʝʡ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʟʘ-

ʙʦʨ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ, ʩ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠ-

ʘʛʥʦʩʪʠʢʠ. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʝʜʠʥʫ  ʁʙʘʟʫ ʜʘʥʥʳʭ ʦ 

ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʨʝʛʠʦʥʝ. 

2.2.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʌɻɹʅʋ çʄɻʅʎè (ʟʘʚ. ʣʘʙʦʨʘ-

ʪʦʨʠʝʡ ʜ.ʤ.ʥ., ʧʨʦʬ. ɿʠʥʯʝʥʢʦ ʈ.ɸ.) ʧʨʦʚʝʜʝʥʘ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʘ ̫ʜʠʘʛʥʦ-

ʩʪʠʢʘ ʜʣʷ ʜʚʫʭ ʟʘʙʦʣʝʚʘʥʠʡ: 

¶ ʤʦʥʠʣʝʪʨʠʢʩ ï ʧʨʦʚʝʜʝʥ ʧʦʠʩʢ ʤʫʪʘʮʠʡ ʚ ʛʝʥʘʭ KRT86 ʠ KRT81 ʩ ʮʝʣʴʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʛʝʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʚʳʷʚʣʝʥ-

ʥʳʭ ʙʦʣʴʥʳʭ, 

¶ ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ - ʘʥʘʣʠʟ ʤʫʪʘʮʠʡ R501X ʠ 2282del4 ʚ ʛʝʥʝ FLG, ʩ ʮʝ-

ʣʴʶ ʚʳʷʚʣʝʥʠʷ ʤʫʪʘʮʠʡ R501X ʠ 2282del4 ʚ ʛʝʥʝ FLG ʫ ʙʦʣʴʥʳʭ ʚʫʣɹ-

ʛʘʨʥʳʤ ʠʭʪʠʦʟʦʤ ʠ ʚ ʧʦʧʫʣʷʮʠʠ ʈʆ ʜʣʷ ʦʮʝʥʢʠ ʯʘʩʪʦʪʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʯʘʩʪʦʪʳ ʤʫʪʘʮʠʡ R501X ʠ 2282del4 ʚ ʛʝʥʝ 

FLG ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥ ʩʢʨʠʥʠʥʛ 127 ʟʜʦʨʦʚʳʭ ʥʝʨʦʜʩʪʚʝʥʥʳʭ ʠʥ-

ʜʠʚʠʜʦʚ ʰʢʦʣʴʥʦʛʦ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʠʟ ʨʘʡʦʥʦʚ ʈʆ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʥʝ ʤʝʥʝʝ 3-ʭ ʧʦʢʦʣʝʥʠʡ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʚʩʝ ʙʦʣʴʥʳʝ ʠʣʠ ʨʦʜʠʪʝʣʠ ʥʝʩʦ-

ʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʜʝʪʝʡ ʧʦʜʧʠʩʳʚʘʣʠ ʧʠʩʴʤʝʥʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʦ 

ʪʦʤ, ʯʪʦ ʦʥʠ ʜʦʙʨʦʚʦʣʴʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʩʣʝʜʦʚʘʥʠʠ, ʩʦʛʣʘʰʘʶʪʩʷ ʥʘ ʟʘʙʦʨ ʢʨʦʚʠ 

ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʫʙʣʠʢʘʮʠʠ ʚ ʧʝʯʘʪʠ (ʇʨʠʣʦʞʝ-

ʥʠʝ 7). 
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ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʚʝʥʦʟ-

ʥʘʷ ʢʨʦʚʴ ʠʣʠ ʪʝʩʪ-ʙʣʘʥʢʠ, ʧʨʦʧʠʪʘʥʥʳʝ ʢʨʦʚʴʶ. 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʜʦʙʨʝʥʦ ʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ʌɻɹʆʋ ɺʆ 

ʈʦʩʪɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ. 

2.3. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2.3.1. ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʚʳʷʚʣʝʥʥʳʭ 

ʙʦʣʴʥʳʭ, ʧʨʦʚʦʜʠʪʩʷ ʩʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʦʪʜʝʣʴʥʦ ʚ ʷʜʝʨʥʳʭ ʩʝʤʴʷʭ ʩ ʯʠʩʣʦʤ 

ʜʝʪʝʡ (ʩʠʙʩʪʚʦ) 2 ʠ ʙʦʣʝʝ, ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤʠ ʠ ʘʫʪʦ-

ʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ. ɺ ʩʝʤʴʷʭ ʩ ʦʜʥʠʤ ʨʝʙʝʥʢʦʤ ʧʨʦʚʝʨʠʪʴ ʩʝʛʨʝ-

ʛʘʮʠʶ ʥʝʚʦʟʤʦʞʥʦ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʙʦʣʴʥʳʝ ʚ 

ʩʝʤʴʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʞʝ ʫʤʝʨʰʠʝ [ɻʠʥʪʝʨ 

ɽ.ʂ., ɿʠʥʯʝʥʢʦ ʈ.ɸ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2007ʘ; 2007ʙ; 2009; ɻʠʥʪʝʨ ɽ.ʂ., 

2009]. 

ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ - ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʩʠʙʩʦʚ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʪʠʧʫ ʥʘʩʣʝʜʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘ-

ʥʠʷ, ʦʞʠʜʘʝʤʳʤ ʟʥʘʯʝʥʠʷʤ ʩʝʛʨʝʛʘʮʠʦʥʥʦʡ ʯʘʩʪʦʪʳ (po) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʨʦʷʪ-

ʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ (p).  

ʄʝʪʦʜʦʤ ʌʠʰʝʨʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ (p) [Fisher R.A. 

et al., 1979]. 

ʇʨʦʙʘʥʜʦʚʳʤ ʤʝʪʦʜʦʤ ɺʘʡʥʙʝʨʛʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʝʛʨʝʛʘʮʠʦʥʥʘʷ ʯʘʩʪʦʪʘ 

(po) [Morton N.E.,1959; Cavalli-Sforza L.L., Bodmer W.F., 1971; Emery A. et al., 

1974]. 

2.3.2. ʄʝʪʦʜ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ 

ʇʦʢʘʟʘʪʝʣʴ ʛʨʫʟʘ ʅɿʂ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ çʛʦʨʦʜʩʢʦʛʦè ʠ çʩʝʣʴ-

ʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ ʩ ʘʫʪʦʩʦʤʥʳʤʠ ʬʦʨʤʘʤʠ ʠ 

ʥʘ 10 000 ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ X-ʩʮʝʧʣʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ ʧʦ ʬʦʨʤʫʣʝ: 

ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ɢ-
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ʢʚʘʜʨʘʪ ʠ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. ʈʘʟʣʠʯʠʷ ʩʯʠʪʘʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʨ<0,05 

[ɾʠʚʦʪʦʚʩʢʠʡ ʃ.ɸ., 1991]. 

2.3.3. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥ-

ʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʈʦʩʪʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ: ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʙʨʠʜʠʥʛʘ FST (ʨʘʩʩʯʠʪʘʥʥʳʡ ʯʝʨʝʟ ʯʘʩʪʦʪʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʬʘʤʠʣʠʡ) ʠ ʠʥʜʝʢʩʘ ʵʥʜʦʛʘʤʠʠ (ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʙʨʘʯʥʳʤ ʟʘʧʠ-

ʩʷʤ ʙʶʨʦ ɿɸɻʉ) [ɸʤʝʣʠʥʘ ʉ.ʉ., 2006; ʂʨʠʚʝʥʮʦʚʘ ʅ.ɺ., 2006; ɽʣʴʯʠʥʦʚʘ ɻ.ʀ. ʠ 

ʜʨ., 2007; 2009]. 

2.3.4. ʄʝʪʦʜ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ɼʣʷ ʘʥʘʣʠʟʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʢʦʞʠ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ-

ʥʳʭ ʫ ʥʘʩʝʣʝʥʠʷ 12 ʨʘʡʦʥʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʧʦ ʨʘʡʦʥʘʤ. ʂʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʚʳʩʪʘʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ 

OMIM [https://omim.org/].  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʅɿʂ 

ʫʩʣʦʚʥʦ ʚʳʜʝʣʷʶʪ 4 ʛʨʫʧʧʳ: 

1. ʯʘʩʪʳʝ - 1:50 000 ʠ ʯʘʱʝ, 

2. ʫʤʝʨʝʥʥʦ ʯʘʩʪʳʝ - 1:50 001-1:100 000, 

3. ʨʝʜʢʠʝ - 1:100 001-1:200 000, 

4. ʦʯʝʥʴ ʨʝʜʢʠʝ - 1:200 001 ʠ ʨʝʞʝ. 

ɿʘʙʦʣʝʚʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ - 1:50 000 ʠ ʯʘʱʝ, ʩʦʩʪʘʚʣʷʶʪ 

ç̫ ʜʨʦè ʥʦʟʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʷʚʣʝʥʥʳʭ ʫ 

ʙʦʣʴʥʳʭ ʚ ʨʝʛʠʦʥʝ [ɸʤʝʣʠʥʘ ʉ.ʉ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009; ɿʠʥʯʝʥʢʦ ʈ.ɸ., 

ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ F-ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʚr ʷʚʣʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ 

ʥʘʢʦʧʣʝʥʠʷ ʨʷʜʘ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ ʚ ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʫʨʦ-

ʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ a<0,001) [ɾʠʚʦʪʦʚʩʢʠʡ ʃ.ɸ., 1991]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʘ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Statistica 10 for Windows 10, ʧʨʦʛʨʘʤʤʘ Excel. ʉʪʘʪʠʩʪʠʯʝ-
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ʩʢʠʝ ʤʝʪʦʜʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ [ɻʝʨʘʩʠʤʦʚ ɸ.ʅ., 2007]. 
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ɻʃɸɺɸ 3 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ 

ʠ ʩʧʝʢʪʨʘ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ 12 ʨʘʡʦʥʘʭ ʈʦ-

ʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʥʦ 7541 ʙʦʣʴʥʦʡ ʠʟ 5574 ʩʝʤʝʡ, ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚʳʷʚʣʝʥ 1481 ʙʦʣʴʥʦʡ ʠʟ 1008 ʩʝʤʝʡ. ʄʝʜʠʢʦ-

ʛʝʥʝʪʠʯʝʩʢʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʘʥʥʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʩʣʝ-

ʜʦʚʘʥʠ ̫(ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʡ ʧʨʠʝʤ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʃʇʋ ʛ. ʈʦʩʪʦʚʘ-

ʥʘ-ɼʦʥʫ (ɻɹʋ ʈʆ çʂʦʞʥʦ-ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʧʘʥʩʝʨè), ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ), ʧʦʟʚʦʣʠʣʠ ʠʩʢʣʶʯʠʪʴ ʜʠʘʛʥʦʟ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʫ 36 

ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʢʦʞʠ ʠ ʝʸ ʧʨʠʜʘʪʢʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʦʪʦʙʨʘʥʳ 291 ʙʦʣʴʥʦʡ (19,65%) ʠʟ 156 ʩʝʤʝʡ (15,48%) ʩ ʥʘʩʣʝʜʩʪʚʝʥ-

ʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʦʞʠ. ɸʥʘʣʠʟ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʩ ʅɿʂ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ çʛʦʨʦ-

ʜʘʭè ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʧʨʦʞʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʙʦʣʴʥʳʭ, 

ʯʝʤ ʚ çʩʝʣʘʭè - 55 ʙʦʣʴʥʳʭ (18,90%) ʠʟ 33 ʩʝʤʝʡ ʠ 239 ʙʦʣʴʥʳʭ (81,10%) ʠʟ 123 

ʩʝʤʝʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʤʦʥʦʛʝʥʥʳʭ 

ʅɿʂ:  

1. ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʢʝʨʘʪʠʥʠʟʘʮʠʠ (ʠʭʪʠʦʟ, ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʘʷ 

ʢʝʨʘʪʦʜʝʨʤʠʷ); 

2. ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʙʫʣʣʝʟʥʳʡ ʵʧʠʜʝʨʤʦʣʠʟ; 

3. ʵʢʪʦʜʝʨʤʘʣʴʥʳʝ ʜʠʩʧʣʘʟʠʠ (ʘʥʛʠʜʨʦʪʠʯʝʩʢʠʝ); 

4. ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʙʦʣʝʟʥʠ ʚʦʣʦʩ ʠ ʥʦʛʪʝʡ (ʤʦʥʠʣʝʪʨʠʢʩ, ʧʘʭʠʦʥʠʭʠʷ); 

5. ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʛʤʝʥʪʘʮʠʠ (ʘʣʴʙʠʥʠʟʤ,); 

6. ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ ʢʦʞʠ (ʵʥʪʝʨʦʧʘʪʠʯʝʩʢʠʡ ʘʢʨʦʜʝʨ-

ʤʘʪʠʪ); 

7. ʬʘʢʦʤʘʪʦʟʳ (ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ, ʪʫʙʝʨʦʟʥʳʡ ʩʢʣʝʨʦʟ, ʩʠʥʜʨʦʤ ɻʠʧʧʝʣʷ-

ʃʠʥʜʘʫ); 
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8. ʧʨʦʯʠʝ [ʂʫʢʣʠʥ ɺ.ʊ., ʉʫʚʦʨʦʚʘ ʂ.ʅ., 1993; ʄʦʨʜʦʚʮʝʚ ɺ.ʅ. ʠ ʜʨ., 2002; ɹʫ-

ʪʦʚ ʖ.ʉ. ʠ ʜʨ., 2013]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʢʣʶʯʝʥʳ ʥʦʟʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʜʦʢʘʟʘʥʘ ʨʦʣʴ ʩʦʤʘʪʠʯʝʩʢʠʭ ʤʫʪʘʮʠʡ (ʥʘʧʨʠʤʝʨ, ʩʠʥʜʨʦʤ ʐʪʫʨʛʝ-

ɺʝʙʝʨʘ) ʠʣʠ ʠʤʝʶʱʠʝ ʤʫʣʴʪʠʬʘʢʪʦʨʠʘʣʴʥʫʶ ʧʨʠʨʦʜʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘ-

ʝʪʩʷ, ʯʪʦ ʩʠʥʜʨʦʤ ʐʪʫʨʛʝ-ɺʝʙʝʨʘ (ʵʥʮʝʬʘʣʦʪʨʠʛʝʤʠʥʘʣʴʥʳʡ ʘʥʛʠʦʤʘʪʦʟ) ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʟʚʘʥ ʩʦʤʘʪʠʯʝʩʢʦʡ ʤʦʟʘʠʯʥʦʡ ʤʫʪʘʮʠʝʡ ʚ ʛʝʥʝ GNAQ 

[https://omim.org/entry/185300]. 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʧʝʨʚʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʙʦʣʴʥʳʭ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦʣʫʯʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨ-

ʩʦʥʘʣʘ ʨʘʡʦʥʦʚ, ʪʘʢ ʧʦ ʘʥʢʝʪʘʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 265 ʙʦʣʴʥʳʭ (91,07%), ʧʦ ʜʦʢʫ-

ʤʝʥʪʘʤ ʄʉʕ - 26 (8,93%), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʟʫʯʘʝʤʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʀʥʬʦʨʤʘʮʠʶ ʦ ʙʦʣʴʰʠʥʩʪʚʝ ʧʘʮʠʝʥʪʦʚ (73,50%) ʧʨʝʜʩʪʘʚʠʣʠ ʜʝʪʩʢʠʝ ʚʨʘʯʠ ʠ 

ʜʝʨʤʘʪʦʣʦʛʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʨʘʯʠ ʬʠʣʠʘʣʦʚ ɻɹʋ ʈʆ çʂʦʞʥʦ-ʚʝʥʝʨʦʣʦʛʠʯʝʩʢʠʡ 

ʜʠʩʧʘʥʩʝʨè. ʍʦʨʦʰʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʌɸʇ ʠ ʘʤʙʫʣʘʪʦʨʠʡ, ʦ ʧʘʮʠʝʥʪʘʭ ʥʘ ʫʯʘʩʪʢʝ, ʧʦʟʚʦʣʠʣʘ ʠʤ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʩʚʝʜʝʥʠʷ ʦ 49,50% ʙʦʣʴʥʳʭ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʦʣʴʥʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʳ ʚ ʝʜʠʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦ ʜʚʫʤ ʠ ʙʦʣʝʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ. ɼʠʘ-

ʛʥʦʟ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʞʠ ʫʩʪʘʥʦʚʣʝʥ ʚʧʝʨʚʳʝ 32 ʧʘʮʠʝʥʪʘʤ. 

3.1. ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚ ʩʝʤʴʷʭ, ʦʪʷʛʦʱʝʥʥʳʭ ʅɿʂ 

ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʭʘ-

ʨʘʢʪʝʨʘ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʜʝʣʴʥʦ ʚ ʷʜʝʨʥʳʭ ʩʝʤʴʷʭ ʩ ʯʠʩʣʦʤ ʜʝʪʝʡ (ʩʠʙʩʪʚʦ) 2 ʠ ʙʦ-

ʣʝʝ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʠ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ. ɺ ʩʝʤʴʷʭ ʩ ʦʜʥʠʤ ʨʝʙʝʥʢʦʤ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ 

ʩʝʛʨʝʛʘʮʠʶ. ʈʘʥʝʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʯʠʪʳʚʘʶʪʩʷ 

ʚʩʝ ʙʦʣʴʥʳʝ ʚ ʩʝʤʴʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʞʝ ʫʤʝʨ-

ʰʠʝ [ɻʠʥʪʝʨ ɽ.ʂ., ɿʠʥʯʝʥʢʦ ʈ.ɸ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2007ʘ; 2007ʙ; 2009; 

ɻʠʥʪʝʨ ɽ.ʂ., 2009].  
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ʇʨʠ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʚ ʩʝʤʴʝ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ ʅɿʂ ʩʦʦʪʥʦʰʝ-

ʥʠʝ ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʚ ʷʜʝʨʥʳʭ ʩʝʤʴʷʭ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 1:1 (0,5) (ʙʝʟ ʫʯʝʪʘ 

ʩʘʤʦʛʦ ʧʨʦʙʘʥʜʘ), ʘ ʦʜʠʥ ʨʦʜʠʪʝʣʴ - ʙʦʣʝʥ. 

ɽʩʣʠ ʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚ ʩʝʤʴʝ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʝ ʬʦʨʤʳ ʅɿʂ ʩʦʦʪ-

ʥʦʰʝʥʠʝ ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʩʠʙʩʦʚ ʚ ʷʜʝʨʥʳʭ ʩʝʤʴʷʭ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 

1:4 (0,25) (ʙʝʟ ʫʯʝʪʘ ʧʨʦʙʘʥʜʘ), ʦʙʘ ʨʦʜʠʪʝʣ ̫- ʟʜʦʨʦʚʳ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʩʝʤʴʷʤ ʫʩʣʦʚʥʦ ʨʘʥʞʠʨʦʚʘʥʘ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʝʥʦʪʠʧʘ ʨʦʜʠʪʝʣʝʡ ʙʦʣʴʥʳʭ: 

¶ ʦʙʘ ʨʦʜʠʪʝʣʷ ʟʜʦʨʦʚʳ (ʪʠʧ ʙʨʘʢʘ ʨʦʜʠʪʝʣʝʡ N*N), 

¶ ʦʜʠʥ ʠʟ ʨʦʜʠʪʝʣʝʡ ʙʦʣʝʥ (ʪʠʧ ʙʨʘʢʘ ʨʦʜʠʪʝʣʝʡ A*N) [ɿʠʥʯʝʥʢʦ ʈ.ɸ., 

ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 

ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚ ʩʝʤɹ̫ ʭ, ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ 

ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚ ʩʝʤɹ̫ ʭ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ ʧʨʦʚʝʜʝʥ ʜʚʘʞʜʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʛʝʪʝ-

ʨʦʛʝʥʥʦʩʪʠ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ, ʢʨʦʤʝ ʪʦʛʦ 

ʥʝʣʴʟʷ ʠʩʢʣʶʯʘʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫ ʙʦʣʴʥʳʭ ʬʝʥʦʢʦʧʠʡ: 

1. ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʩʝʛʨʝʛʘʮʠʦʥʥʦʡ ʯʘʩʪʦʪʳ (po), ʚʝʨʦʷʪʥʦʩʪʠ 

ʨʝʛʠʩʪʨʘʮʠʠ (p) ʠ ʚʳʷʚʣʝʥʠʝ ʩʧʦʨʘʜʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ; 

2. ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʨʘʩʯʝʪ ʟʥʘʯʝʥʠʡ ʩʝʛʨʝʛʘʮʠʦʥʥʦʡ ʯʘʩʪʦʪʳ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʛʠ-

ʩʪʨʘʮʠʠ (p) [ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ ʩʝʤʝʡ ʧʦ ʨʘʟʤʝʨʫ ʩʠʙʩʪʚʘ ʠ ʯʠʩʣʫ 

ʙʦʣʴʥʳʭ ʚʢʣʶʯʝʥʥʳʭ ʚ ʩʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (1), ʚʩʝʛʦ 28 ʙʦʣʴʥʳʭ ʠʟ 25 ʩʝʤʝʡ. 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʚʝʨʦ-

ʷʪʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ (p) ʠ ʩʝʛʨʝʛʘʮʠʦʥʥʦʡ ʯʘʩʪʦʪʳ (po) ʚ ʩʝʤʴʷʭ ʩ ʧʨʝʜʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ 3 ʠ 4 ʜʘʥʥʳʭ ʚ ʩʝʛʨʝʛʘʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ 1 ʩ ʨʘʟʤʝʨʦʤ ʩʠʙʩʪʚʘ 2 ʠ ʙʦʣʝʝ ʚʢʣʶʯʝʥʳ 17 ʩʝʤʝʡ (20 ʧʘʮʠʝʥʪʦʚ). 
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ʊʘʙʣʠʮʘ 3 

ʈʘʥʞʠʨʦʚʘʥʠʝ ʧʦ ʨʘʟʤʝʨʫ ʩʠʙʩʪʚʘ, ʯʠʩʣʫ ʩʝʤʝʡ ʠ ʙʦʣʴʥʳʭ ʩ ʧʨʝʜʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ (1) 

Paʟʤep cʠʙcʪʚa: ʏʠcʣo ceʤeʡ: 
ʏʠcʣo ʙoʣʴʥʳʭ ʜeʪeʡ ʚ ceʤ eɹ: 

1 2 3 

1 8 8 0 0 

2 9 7 2 0 

3 7 6 1 0 

4 1 1 0 0 

 25 22 3 0 

 

ʊʘʙʣʠʮʘ 4 

ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (1) ʜʣʷ ʩʝʤʝʡ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ 

s a r 
A 

a*(a-1) 

R 

a*( r-1) 

S 

a*(s-1) 

2 11 11 4 4 11 

3 8 8 2 2 16 

4 1 2 0 1 3 

 20 21 6 7 30 
ʇʨʠʤʝʯʘʥʠʝ: a - ʯʠʩʣʦ ʧʨʦʙʘʥʜʦʚ; r - ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʚ ʩʝʤʴʝ, s - ʨʘʟʤʝʨ ʩʠʙʩʪʚʘ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ p ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʤʝʪʦʜʫ ʌʠʰʝʨʘ ʧʦ ʬʦʨʤʫʣʝ 

[Fisher R.A. et al., 1979]: 

p = äA/äR 

p = 6/7 = 0,86 

ʇʨʦʙʘʥʜʦʚʳʤ ʤʝʪʦʜʦʤ ɺʘʡʥʙʝʨʛʘ ʧʨʦʚʝʜʝʥʘ ʧʝʨʚʠʯʥʘʷ ʦʮʝʥʢʘ ʩʝʛʨʝʛʘʮʠ-

ʦʥʥʦʡ ʯʘʩʪʦʪʳ (po) ʧʦ ʬʦʨʤʫʣʝ [Morton N.E.,1959; Cavalli-Sforza L.L., Bodmer 

W.F., 1971; Emery A. et al., 1974]: 

po = äR/äS 

po = 7/30 = 0,23 

ɿʥʘʯʝʥʠʝ ʩʝʛʨʝʛʘʮʠʦʥʥʦʡ ʯʘʩʪʦʪʳ (0,23) ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʦʞʠʜʘʝʤʦʝ 

(0,25) ʧʨʠ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʦʤ ʪʠʧʝ ʥʘʩʣʝʜʦʚʘʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʜʫʤʘʪʴ, ʯʪʦ ʚ ʦʪʦʙʨʘʥʥʳʭ ʩʝʤʴʷʭ ʜʣʷ ʩʝʛʨʝʛʘʮʠʦʥʥʦʛʦ 
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ʘʥʘʣʠʟʘ ʝʩʪʴ ʙʦʣʴʥʳʝ, ʫ ʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʝ ʣʠʙʦ ʥʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʝ, ʣʠʙʦ ʩʝʛʨʝ-

ʛʠʨʫʝʪ ʥʝ ʪʘʢ ʢʘʢ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ ʨʘʟ ʧʨʦʚʝʨʠʪʴ ʧʝʨʚʠʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʮʝ-

ʣʴʁ ʠʩʢʣʶʯʝʥʠʷ ʩʦʤʥʠʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʫ ʩʝʤʝʡ ʩʦ 

ʟʜʦʨʦʚʳʤʠ ʨʦʜʠʪʝʣʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʙʦʣʴʥʳʝ ʩ ʛʝʪʝʨʦʛʝʥʥʳʤʠ ʥʦʟʦʣʦ-

ʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ ʅɿʂ, ʩʧʦʨʘʜʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʤʫ-

ʪʘʮʠʷʤʠ çde novoè, ʘ ʪʘʢʞʝ ʙʦʣʴʥʳʝ ʩ ʬʝʥʦʢʦʧʠʷʤʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

[ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʝʜʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʚ̫-

ʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʠ 

ʩʪʘʥʜʘʨʪʦʚ ʩ ʦʧʠʩʘʥʠʝʤ ʢʣʠʥʠʢʠ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʢʦʞʠ. ʇʦʩʣʝ ʠʩʢʣʶʯʝ-

ʥʠʷ ʩʦʤʥʠʪʝʣʴʥʳʭ ʩʣʫʯʘʝʚ ʧʦʚʪʦʨʥʦ ʧʨʦʚʝʜʝʥ ʩʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (2), ʥʠʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ ʩʝʤʝʡ ʧʦ ʨʘʟʤʝʨʫ ʩʠʙʩʪʚʘ ʠ ʯʠʩʣʫ ʙʦʣʴʥʳʭ (ʪʘʙʣ. 5). 

ɺ ʪʘʙʣʠʮʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʚʝʨʦ-

ʷʪʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʩʝʛʨʝʛʘʮʠʦʥʥʦʡ ʯʘʩʪʦʪʳ ʚ ʩʝʤʴʷʭ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ 5 ʠ 6 ʚ ʩʝʛʨʝʛʘʮʠʦʥʥʦʤ 

ʘʥʘʣʠʟʝ (2) ʩ ʨʘʟʤʝʨʦʤ ʩʠʙʩʪʚʘ 2 ʠ ʙʦʣʝʝ ʚʢʣʶʯʝʥʳ 14 ʩʝʤʝʡ (18 ʧʘʮʠʝʥʪʦʚ). 

ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (2) ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʩʝʛʨʝʛʘʮʠʦʥʥʘʷ ʯʘʩʪʦʪʘ 

ʨʦ=0,27Ñ0,02 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʞʠʜʘʝʤʦʡ (0,25) ʚ ʩʝʤʴʷʭ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʫʪʦ-

ʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ, ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ (p) ʩʦʩʪʘʚʠʣʘ 0,86. 

X-ʩʮʝʧʣʝʥʥʳʝ ʬʦʨʤʳ ʅɿʂ ʫ ʙʦʣʴʥʳʭ ʫʩʪʘʥʦʚʣʝʥr ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʜʘʥʥʳʭ ʨʦʜʦʩʣʦʚʥʳʭ, ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ ʠ ʥʦʟʦʣʦʛʠʯʝʩʢʦʡ ʬʦʨʤʳ ʟʘʙʦ-

ʣʝʚʘʥʠʷ [ɻʠʥʪʝʨ ɽ.ʂ., 2009; ɿʠʥʯʝʥʢʦ ʈ.ɸ., ʠ ʜʨ., 2009; ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ 

ɽ.ʂ., 2013]. 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʩʝʛʨʝʛʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 2 ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʥʘ 

ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤʠ 

ʬʦʨʤʘʤʠ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 



53 

ʊʘʙʣʠʮʘ 5 

ʈʘʥʞʠʨʦʚʘʥʠʝ ʧʦ ʨʘʟʤʝʨʫ ʩʠʙʩʪʚʘ, ʯʠʩʣʫ ʩʝʤʝʡ ʠ ʙʦʣʴʥʳʭ ʩ ʧʨʝʜʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ (2) 

Paʟʤep cʠʙcʪʚa: ʏʠcʣo ceʤeʡ: 
ʏʠcʣo ʙoʣʴʥʳʭ ʜeʪeʡ ʚ ceʤ eɹ: 

1 2 3 

2 7 5 2 0 

3 6 5 1 0 

4 1 1 0 0 

 14 11 3 0 

ʊʘʙʣʠʮʘ 6 

ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ (2) ʜʣʷ ʩʝʤʝʡ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ 

s a r 
A 

a*(a-1) 

R 

a*( r-1) 

S 

a*(s-1) 

2 9 9 4 4 9 

3 7 7 2 2 14 

4 1 2 0 1 3 

 17 18 6 7 26 
ʇʨʠʤʝʯʘʥʠʝ: a - ʯʠʩʣʦ ʧʨʦʙʘʥʜʦʚ; r - ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʚ ʩʝʤʴʝ, s - ʨʘʟʤʝʨ ʩʠʙʩʪʚʘ. 

ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚ ʩʝʤɹ̫ ʭ, ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ 

ʄʝʪʦʜʳ ʨʘʩʯʝʪʘ ʩʝʛʨʝʛʘʮʠʦʥʥʳʭ ʯʘʩʪʦʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʝʛʨʝʛʘʮʠʦʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʚ ʩʝʤɹ̫ ʭ, ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ, 

ʦʧʨʝʜʝʣʷʝʪ ʚʘʨʠʘʥʪ ʨʝʛʠʩʪʨʘʮʠʠ ʙʦʣʴʥʦʛʦ ʠ ʩʝʤʴʠ. ɸʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʚ ʜʚʫʭ ʛʨʫʧ-

ʧʘʭ: 

¶ ʨʝʛʠʩʪʨʘʮʠʷ ʚʝʜʝʪʩʷ ʦʪ ʧʨʦʙʘʥʜʘ-ʨʝʙʝʥʢʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʷʚʣʝʥʠʝʤ 

ʙʦʣʴʥʦʛʦ ʨʦʜʠʪʝʣʷ ʠ ʜʨʫʛʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, 

¶ ʨʝʛʠʩʪʨʘʮʠʷ ʚʝʜʝʪʩʷ ʦʪ ʧʨʦʙʘʥʜʘ-ʨʦʜʠʪʝʣ,̫ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʷʚʣʝʥʠʝʤ 

ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʠ ʜʨʫʛʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ (ʧʦʣʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ). 

ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥ ʧʨʦʙʘʥʜʦʚʳʤ ʤʝʪʦʜʦʤ 

ɺʘʡʥʙʝʨʛʘ, ʪʘʢʞʝ ʢʘʢ ʜʣʷ ʩʝʤʝʡ ʩ ʨʝʮʝʩʩʠʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʈʘʥʞʠʨʦʚʘʥʠʝ 

ʩʝʤʝʡ ʧʦ ʨʘʟʤʝʨʫ ʩʠʙʩʪʚʘ ʠ ʯʠʩʣʫ ʙʦʣʴʥʳʭ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 7. 
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ʊʘʙʣʠʮʘ 7 

ʈʘʥʞʠʨʦʚʘʥʠʝ ʧʦ ʨʘʟʤʝʨʫ ʩʠʙʩʪʚʘ, ʯʠʩʣʫ ʩʝʤʝʡ ʠ ʙʦʣʴʥʳʭ ʩ ʧʨʝʜʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʜʦʤʠʥʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ ʬʦʨʤʘʤʠ ʅɿʂ  

ʈʘʟʤʝʨ ʩʠʙʩʪʚʘ 
ʏʠcʣo 

ceʤeʡ: 

ʏʠcʣo ʙoʣʴʥʳʭ ʜeʪeʡ ʚ ceʤ eɹ: 

1 2 3 4 

1 17 17 0 0 0 

2 36 17 19 0 0 

3 17 7 10 0 0 

4 1 0 0 1 0 

 71 41 29 1 0 

ɺ ʪʘʙʣʠʮʝ 8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʩʝ-

ʛʨʝʛʘʮʠʦʥʥʦʡ ʯʘʩʪʦʪʳ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʩʝʤʴʷʭ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ. 

ʊʘʙʣʠʮʘ 8 

ʉʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʩʝʤʝʡ ʩ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ 

s a r A 

a*(a-1) 

R 

a*( r-1) 

S 

a*(s-1) 

1/C ʉS ʉR 

2 47 56 22 31 47 2,05 96,4 63,6 

3 22 27 10 15 44 2,40 105,6 36,0 

4 3 3 6 6 9 2,75 24,8 16,5 

 72 86 38 52 100  226,8 116,1 
ʇʨʠʤʝʯʘʥʠʝ: a - ʯʠʩʣʦ ʧʨʦʙʘʥʜʦʚ; r - ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʚ ʩʝʤʴʝ, s - ʨʘʟʤʝʨ ʩʠʙʩʪʚʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ 7 ʠ 8 ʚ ʩʝʛʨʝʛʘʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʩ ʨʘʟʤʝʨʦʤ ʩʠʙʩʪʚʘ 2 ʠ ʙʦʣʝʝ ʚʢʣʶʯʝʥʳ 54 ʩʝʤʴʠ (86 ʙʦʣʴʥʳʭ). 

1/C = 1+p + p*ʨʦ*(s-1) 

ˊ = ×ɸ/×R = 38/52 = 0,70 

ʨʦ = ×R/×S = 52/100 = 0,50 

ʨ = ×CR/×CS = 116,1/226,8 = 0,50. 

ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʩʝʛʨʝʛʘʮʠʦʥʥʦʡ ʯʘʩʪʦʪʳ ʩʦ-

ʩʪʘʚʠʣʦ pʦ=0,50Ñ0,05, ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ (ˊ) ʩʦʩʪʘʚʣʷʝʪ 0,70, ʯʪʦ ʧʦʜʪʚʝʨ-

ʞʜʘʝʪ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʝʤʴʷʭ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʡ ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ ʅɿʂ. 

ɺ ʛʨʫʧʧʝ ʩ ʧʦʣʥʦʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʛʠʧʦʪʝʟʘ ʜʦʤʠʥʘʥʪʥʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ ʪʝ-

ʩʪʠʨʦʚʘʣʘʩʴ ʤʝʪʦʜʦʤ ɢ
2
. ɺʩʝʛʦ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʚʳʙʦʨʢʝ 32 ʩʝʤʴʠ, ʩʫʤʤʘʨʥʦʝ 
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ʯʠʩʣʦ ʩʠʙʩʦʚ 71, ʚ ʪʦʤ ʯʠʩʣʝ 43 ʙʦʣʴʥʳʭ ʠ 28 ʟʜʦʨʦʚʳʭ. ʇʨʦʚʝʜʝʥʥʳʡ ʨʘʩʯʝʪ ʧʦ-

ʢʘʟʘʣ, ʯʪʦ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʚʳʙʦʨʢʝ ʩʝʤʝʡ ʩʦʦʪʥʦʰʝʥʠʝ ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʦʞʠʜʘʝʤʦʤʫ ʜʣʷ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ ʅɿʂ 1:1 (0,5) (ɢ
2
=2,12 

ʨ<0,05, d.f.=3,84). 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʩʝʛʨʝʛʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʥʘ ʩʣʝ-

ʜʫʶʱʝʤ ʵʪʘʧʝ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤʠ ʬʦʨ-

ʤʘʤʠ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʩʝʛʨʝʛʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʥʘʩʣʝʜ-

ʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʠ ʝʸ ʧʨʠʜʘʪʢʦʚ ʫ ʙʦʣʴʥʳʭ, ʚʳʷʚʣʝʥʥʳʭ ʚ 

ʭʦʜʝ ʛʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʧʝʨʝʡʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʪʘʧʫ 

- ʨʘʩʯʸʪʫ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʚʩʝʤʠ ʪʠʧʘʤʠ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

3.2. ʇʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ 

ʇʦʢʘʟʘʪʝʣʴ ʛʨʫʟʘ (ʦʪʷʛʦʱʝʥʥʦʩʪʠ) ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ï ʵʪʦ ʦʪʥʦ-

ʰʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ, ʩʪʨʘʜʘʶʱʠʭ ʜʘʥʥʦʡ ʛʨʫʧʧʦʡ ʟʘʙʦʣʝʚʘʥʠʡ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʛʠʦʥʝ ʢ 

ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʵʪʦ ʞʝ ʚʨʝʤʷ [ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 

ʇʦʢʘʟʘʪʝʣʴ ʛʨʫʟʘ ʅɿʂ ʨʘʩʩʯʠʪʘʥ ʜʣʷ çʛʦʨʦʜʩʢʦʛʦè ʠ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ 

ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ ʥʘ 10 000 ʯʝʣʦʚʝʢ ʩ ʘʫʪʦʩʦʤʥʳʤʠ ʬʦʨʤʘʤʠ ʠ ʥʘ 10 000 ʤʫʞʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʩ X-ʩʮʝʧʣʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʧʦ ʬʦʨʤʫʣʝ [ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 

2013]: 

f=n/N 

ʛʜʝ n - ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʩ ʅɿʂ, 

N - ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦʙʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʅɿʂ ʚʥʫʪʨʠ ʨʘʡʦʥʦʚ ʠ 

ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʈʆ ʧʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ c
2
 ʠ t ʢʨʠʪʝʨʠʷ ʉʪʴʶ-

ʜʝʥʪʘ. ʈʘʥʝʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʫʪʨʠ ʨʘʡʦʥʦʚ ʠ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʈʆ, ʘ ʪʘʢʞʝ ʩ ʨʘʥʝʝ ʦʙʩʣʝʜʦʚʘʥ-

ʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʚʳʜʝʣʝʥʦ ʥʘʩʝʣʝʥʠʝ - çʛʦʨʦʜʩʢʦʝè ʠ 

çʩʝʣʴʩʢʦʝè [ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 
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ɺʳʙʦʨʢʘ ʙʦʣʴʥʳʭ, ʚʳʷʚʣʝʥʥʳʭ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ, ʜʣʷ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʛʨʫʟʘ ʅɿʂ ʩʦʩʪʘʚʠʣʘ 291 ʙʦʣʴʥʦʡ ʠʟ 156 ʩʝʤʝʡ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʠ ʩʝʤʝʡ ʩ 

ʅɿʂ ʧʦ ʨʘʡʦʥʘʤ ʈʆ ʠ ʪʠʧʫ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 9 ʠ ʥʘ ʨʠʩʫʥʢʝ 

3. 

ʊʘʙʣʠʮʘ 9 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʠ ʩʝʤʝʡ ʩ ʅɿʂ ʧʦ ʪʠʧʫ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʡʦʥʘʤ 

ʅaʟʚaʥʠe 
ʏʠcʣeʥ-

ʥocʪ ɹ

Aɼ AP X-cʮ. ɺceʛo ʚ PO 

ʙ c ʙ c ʙ c ʙ c 

çCeʣcɹʢoeè ʥaceʣeʥʠe 

ɺoʣʛoʜoʥcʢoʡ 30760 12 6 1 1 0 0 13 7 

ɼʫʙoʚcʢʠʡ 15000 22 9 0 0 2 1 24 10 

Eʛopʣʳʢcʢʠʡ 19014 16 8 0 0 0 0 16 8 

 20295 4 3 0 0 0 0 4 3 

 34911 11 6 1 1 0 0 12 7 

ʄaʪʚeeʚo-

ʂypʛaʥcʢʠʡ 
31167 21 10 1 1 1 1 23 12 

 36327 45 25 3 3 2 2 50 30 

 22695 24 13 2 1   26 14 

Poʜʠoʥoʚo-

ʅecʚeʪaʡcʢʠʡ 
17330 6 2 0 0 7 3 13 5 

 24441 27 11 2 2 1 1 30 14 

 26980 17 8 2 2 0 0 19 10 

 20800 6 3 0 0 0 0 6 3 

ɺceʛo 299720 211 104 12 11 13 8 236 123 

çɻopoʜcʢoeè ʥaceʣeʥʠe 

c.ɼʫʙoʚcʢoe 8185 2 2 0 0 0 0 2 2 

cʪ.Eʛopʣʳʢcʢa ̫ 18586 6 2 0 0 0 0 6 2 

ʧ.ɿʠʤoʚʥʠʢʠ 17776 1 1 0 0 0 0 1 1 

ʛ.ʂpacʥʳʡ Cʫʣʠʥ 42936 5 2 0 0 0 0 5 4 

ʧ.ʄaʪʚeeʚ ʂypʛaʥ 14408 3 1 0 0 0 0 3 1 

ʛ.ʄʠʣʣepoʚo 38874 14 7 1 1 3 2 18 10 

c.ʏaʣʪpr  ɹ 14737 3 2 0 0 3 2 6 4 

cʣ.Poʜʠoʥoʚo-

ʅecʚeʪaʡcʢa ̫
6212 0 0 0 0 0 0 0 0 

ʧ.ʊapacoʚcʢʠʡ 8878 3 2 0 0 0 0 3 2 

ʧ.ʎeʣʠʥa 11850 6 3 1 1 2 1 9 5 

ʛ.ʎʠʤʣʷʥcʢ 15298 2 2 0 0 0 0 2 2 

ɺceʛo 197740 45 26 2 2 8 5 55 33 

ɺ paʡoʥe cʫʤʤapʥo 

ɺoʣʛoʜoʥcʢoʡ 30760 12 6 1 1 0 0 13 7 

ɼʫʙoʚcʢʠʡ 23185 24 11 0 0 2 1 26 12 
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ʅaʟʚaʥʠe 
ʏʠcʣeʥ-

ʥocʪ ɹ

Aɼ AP X-cʮ. ɺceʛo ʚ PO 

ʙ c ʙ c ʙ c ʙ c 

Eʛopʣʳʢcʢʠʡ 37600 22 10 0 0 0 0 22 10 

 38071 5 4 0 0 0 0 5 4 

 77847 16 10 1 1 0 0 17 11 

ʄaʪʚeeʚo-

ʂypʛaʥcʢʠʡ 
45575 24 11 1 1 1 1 26 13 

 75201 59 32 4 4 5 4 68 40 

 37432 27 15 2 1 3 2 32 18 

Poʜ-ʅecʚeʪaʡcʢʠʡ 23542 6 2 0 0 7 3 13 5 

 33319 30 13 2 2 1 1 33 16 

 38830 23 11 3 3 2 1 28 15 

 36098 8 5 0 0 0 0 8 5 

ɺceʛo 497460 256 130 14 13 21 13 291 156 
ʇʨʠʤʝʯʘʥʠʝ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ): çcè ï ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʝʡ; çʙè ï ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ ʅɿʂ ʩ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ ʥʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ï 87,97% (256 

ʙʦʣʴʥʳʭ ʠʟ 130 ʩʝʤʝʡ). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʨʫʧʧʘ ʅɿʂ ʩ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʠ ʩ 

X-ʩʮʝʧʣʝʥʥʳʤ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʜʠʥʠʯʥʳʤʠ ʙʦʣʴʥʳʤʠ ʠ ʩʦ-

ʩʪʘʚʠʣʘ 4,81% (14 ʙʦʣʴʥʳʭ ʠʟ 13 ʩʝʤʝʡ) ʠ 7,22% (21 ʙʦʣʴʥʦʡ ʠʟ 13 ʩʝʤʝʡ), ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. 

87,97

4,81
7,22

ɸɼ ɸʈ ʍ-ʩʮ.

ʘ 
8,33 8,33

83,33

ɸɼ ɸʈ ʍ-ʩʮ

 ̂

ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ (ʘ) ʠ ʩʝʤʝʡ (ʙ) ʩ ʅɿʂ ʧʦ ʪʠʧʫ ʥʘʩʣʝʜʦʚʘʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 9, ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʙʦʣʴʥʳʭ 

ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ ʚʳʷʚʣʝʥʳ ʚ çʩʝʣʝè (211 ʙʦʣʴʥʳʭ ʠʟ 

104 ʩʝʤʝʡ). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʙʦʣʴʰʠʝ ʩʝʤʴʠ, ʧʨʦʞʠʚʘʶ-

ʱʠʝ ʢʦʤʧʘʢʪʥʦ ʠ ʚʢʣʶʯʘʶʱʠʝ 3-4 ʧʦʢʦʣʝʥʠʷ ʨʦʜʩʪʚʝʥʥʠʢʦʚ. 
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ʈʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʅɿʂ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

çʛʦʨʦʜʩʢʦʛʦè ʠ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ, ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ, ʘ ʪʘʢʞʝ 

ʩʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʘʭ ʠ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘ-

ʩʪʠ ʚ ʮʝʣʦʤ (ʪʘʙʣ. 10).  

ʊʘʙʣʠʮʘ 10 

ʇʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ (ʥʘ 10 000) 

Oʙcʣeʜoʚaʥʥa ̫

ʪeppʠʪopʠ ̫

ʅɿʂ ʧo ʪʠʧʫ ʥacʣeʜoʚaʥʠʷ ɺce ʅɿʂ 

Aɼ AP X-cʮ. 

Cʫʤ-

ʤapʥ er 

ʟʥaʯeʥʠʷ 

Pacʧpocʪ

paʥeʥʥoc

ʪ ɹ

çCeʣcɹʢoeè ʥaceʣeʥʠe 

ɺoʣʛoʜoʥcʢoʡ 3,90Ñ1,13 0,33Ñ0,33 0 4,23Ñ1,17 1: 2366 

ɼʫʙoʚcʢʠʡ 14,67Ñ3,12 0 2,67Ñ1,89 16,00Ñ3,26 1:625 

Eʛopʣʳʢcʢʠʡ 8,41Ñ2,10 0 0 8,41Ñ2,10 1:1188 

 1,97Ñ0,99 0 0 1,97Ñ0,99 1:5074 

 3,15Ñ0,95 0,29Ñ0,29 0 3,44Ñ0,99 1:2909 

ʄaʪʚeeʚo-

ʂypʛaʥcʢʠʡ 
6,74Ñ1,47 0,32Ñ0,32 0,64Ñ0,64 7,38Ñ1,54 1:1355 

 12,39Ñ1,85 0,83Ñ0,48 1,10Ñ0,78 13,76Ñ1,95 1:727 

 10,58Ñ2,16 0,88Ñ0,62 0 11,46Ñ2,25 1:873 

Poʜʠoʥoʚo-

ʅecʚeʪaʡcʢʠʡ 
3,46Ñ1,41 0 8,08Ñ3,05 7,50Ñ2,08 1:1333 

 11,05Ñ2,12 0,82Ñ0,58 0,82Ñ0,82 12,27Ñ2,24 1:815 

 6,30Ñ1,53 0,74Ñ0,52 0 7,04Ñ1,62 1:1420 

 2,88Ñ1,18 0 0 2,88Ñ1,18 1:3467 

Cpeʜʥeʚʟʚeh eʥʥer 

ʟʥaʯeʥʠʷ 
7,04Ñ0,48 0,40Ñ0,12 0,87Ñ0,24 7,87Ñ0,51 1:1270 

çɻopoʜcʢoeè ʥaceʣeʥʠe 

c.ɼʫʙoʚcʢoe 2,44Ñ1,73 0 0 2,44Ñ1,73 1:4093 

cʪ.Eʛopʣʳʢcʢa ̫ 3,23Ñ1,32 0 0 3,23Ñ1,32 1:3098 

ʧ.ɿʠʤoʚʥʠʢʠ 0,56Ñ0,56 0 0 0,56Ñ0,56 1:17776 

ʛ.ʂpacʥʳʡ Cʫʣʠʥ 1,16Ñ0,52 0 0 1,16Ñ0,52 1:8587 

ʧ.ʄaʪʚeeʚ ʂypʛaʥ 2,08Ñ1,20 0 0 2,08Ñ1,20 1:4803 

ʛ.ʄʠʣʣepoʚo 3,60Ñ0,96 0,26Ñ0,26 1,54Ñ0,89 4,63Ñ1,09 1:2160 

c.ʏaʣʪpr  ɹ 2,04Ñ1,18 0 4,07Ñ2,35 4,07Ñ1,66 1:2456 

cʣ.Poʜʠoʥoʚo-

ʅecʚeʪaʡcʢa ̫
0 0 0 0 0 

ʧ.ʊapacoʚcʢʠʡ 3,38Ñ1,95 0 0 3,38Ñ1,95 1:2959 

ʧ.ʎeʣʠʥa 5,06Ñ2,07 0,84Ñ0,84 3,38Ñ2,39 7,59Ñ2,53 1:1317 

ʛ.ʎʠʤʣʷʥcʢ 1,31Ñ0,92 0 0 1,31Ñ0,92 1:7649 

Cpeʜʥeʚʟʚeh eʥʥer 2,28Ñ0,34 0,10Ñ0,07 0,81Ñ0,29 2,78Ñ0,37 1:3595 
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Oʙcʣeʜoʚaʥʥa ̫

ʪeppʠʪopʠ ̫

ʅɿʂ ʧo ʪʠʧʫ ʥacʣeʜoʚaʥʠʷ ɺce ʅɿʂ 

Aɼ AP X-cʮ. 

Cʫʤ-

ʤapʥ er 

ʟʥaʯeʥʠʷ 

Pacʧpocʪ

paʥeʥʥoc

ʪ ɹ

ʟʥaʯeʥʠ̫ 

Cʫʤʤapʥʳʡ ʛpʫʟ 

ɺoʣʛoʜoʥcʢoʡ 3,90Ñ1,13 0,33Ñ0,33 0 4,23Ñ1,17 1:2366 

ɼʫʙoʚcʢʠʡ 10,35Ñ2,11 0 1,73Ñ1,22 11,21Ñ2,20 1:892 

Eʛopʣʳʢcʢʠʡ 5,85Ñ1,25 0 0 5,85Ñ1,25 1:1709 

 1,31Ñ0,59 0 0 1,31Ñ0,59 1:7614 

 2,06Ñ0,51 0,13Ñ0,13 0 2,18Ñ0,53 1:4579 

ʄaʪʚeeʚo-

ʂypʛaʥcʢʠʡ 
5,27Ñ1,07 0,22Ñ0,22 0,44Ñ0,44 5,70Ñ1,12 1:1753 

 7,85Ñ1,02 0,53Ñ0,27 1,33Ñ0,59 9,04Ñ1,10 1:1106 

 7,21Ñ1,39 0,53Ñ0,38 1,60Ñ0,93 8,55Ñ1,51 1:1170 

Poʜ-ʅecʚeʪaʡcʢʠʡ 2,55Ñ1,04 0 5,95Ñ2,25 5,52Ñ1,53 1:1811 

 9,00Ñ1,64 0,60Ñ0,42 0,60Ñ0,60 9,90Ñ1,72 1:1010 

 5,92Ñ1,23 0,77Ñ0,45 1,03Ñ0,73 7,21Ñ1,36 1:1387 

 2,22Ñ0,78 0 0 2,22Ñ0,78 1:4512 

Cpeʜʥeʚʟʚeh eʥʥer 

ʟʥaʯeʥʠʷ 
5,15Ñ0,32 0,28Ñ0,08 0,84Ñ0,18 5,85Ñ0,34 1:1709 

3.2.1. ʇʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ ʅɿʂ 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʦʪʤʝʯʝʥʳ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ 

ʬʦʨʤ ʅɿʂ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʚʘʨʠʘʮʠʠ ʟʥʘʯʝʥʠʡ ʠ ʫ çʩʝʣʴʩʢʦʛʦè, ʠ ʫ çʛʦʨʦʜʩʢʦ-

ʛʦè ʥʘʩʝʣʝʥʠʷ (ʪʘʙʣ. 10). ʋ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʷʚ-

ʣʝʥʳ ʚ ʎʠʤʣʷʥʩʢʦʤ ʨʘʡʦʥʝ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʚ ɼʫʙʦʚʩʢʦʤ ʠ ʩʦʩʪʘʚʠʣʠ - 2,88Ñ1,18 ʠ 

14,67Ñ3,12, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʟʣʠʯʠʷ ʚʳʩʦʢʦ ʜʦʩʪʦʚʝʨʥʳ (t=3,79; ʨ<0,001). ʋ çʛʦ-

ʨʦʜʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʪʘʢ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʚʳʷʚʣʝ-

ʥʳ ʚ ʩʣ.ʈʦʜʠʦʥʦʚʦ-ʅʝʩʚʝʪʘʡʩʢʘʷ ʠ ʧ.ɿʠʤʦʚʥʠʢʠ ʠ ʩʦʩʪʘʚʠʣʠ 0 ʠ 0,56Ñ0,56, ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʚ ʧ.ʎʝʣʠʥʘ ʟʥʘʯʝʥʠʷ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʧʦ çʛʦʨʦʜʫè - 5,06Ñ2,07, ʨʘʟʣʠʯʠʷ 

ʜʦʩʪʦʚʝʨʥʳ (t=2,44; ʨ<0,05 ʠ t=2,10; ʨ<0,05, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʅɿʂ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ 

çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʪʘʢʦʚʳʝ ʫ 

çʛʦʨʦʜʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ. 
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ʈʠʩ. 4. ʇʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʅɿʂ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ 

ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ. 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ ʅɿʂ ʫ 

ʥʘʩʝʣʝʥʠʷ çʩʝʣʘè ʚ ʪʨʠ ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ ʧʦʢʘʟʘʪʝʣʠ ʫ çʛʦʨʦʜʩʢʦʛʦè ʠ ʩʦʩʪʘʚʠʣʠ 

7,04Ñ0,48 ʠ 2,28Ñ0,34, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʜʦʢʘʟʘʥʘ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ t ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ (t=8,21; ʨ<0,001) ʠ c
2
 (c=52,52; ʨ<0,05, D.f.=1). 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ (ʧʦʧʘʨʥʦʛʦ) ʘʥʘʣʠʟʘ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ çʩʝʣʘè ʠ çʛʦʨʦʜʘè ʚ 12 ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 11, ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʅɿʂ 

ʢʘʢ ʤʝʞʜʫ ʥʘʩʝʣʝʥʠʝʤ ʨʘʡʦʥʦʚ ʈʆ, ʪʘʢ ʤʝʞʜʫ ʥʘʩʝʣʝʥʠʝʤ çʩʝʣʘè ʠ çʛʦʨʦʜʘè ʚ 

ʨʘʡʦʥʝ. 

3.2.2. ʇʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʬʦʨʤ ʅɿʂ 

ɸʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʝ ʬʦʨʤʳ ʅɿʂ ʚʳʷʚʣʝʥʳ ʫ 14 ʙʦʣʴʥʳʭ (13 ʩʝʤʝʡ), ʚ 

ʠʭ ʯʠʩʣʝ 12 ʙʦʣʴʥʳʭ (85,71%) ʠʟ çʩʝʣʘè ʠ 2 ʙʦʣʴʥʳʭ (2 ʩʝʤʴʠ) ʠʟ çʛʦʨʦʜʘè (ʪʘʙʣ. 

9). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʅɿʂ ʩʬʦʨʤʠʨʦʚʘʥʳ 
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ʟʘ ʩʯʝʪ ʙʦʣʴʥʳʭ ʠʟ çʩʝʣʘè (ʪʘʙʣ. 10, ʨʠʩ. 5). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ, ʯʝʤ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ 

ʅɿʂ. ʆʪʤʝʯʝʥʳ ʚʘʨʠʘʮʠʠ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʅɿʂ ʫ çʛʦʨʦʜʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ 

ʛ.ʄʠʣʣʝʨʦʚʦ (0,26Ñ0,26) ʠ ʧ.ʎʝʣʠʥʘ (0,84Ñ0,84), ʦʜʥʘʢʦ ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʦʚʝʨʥʳ 

(t=0,66, p>0,05). ʈʘʟʣʠʯʠʷ ʟʥʘʯʝʥʠʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʫ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʚ 

ʂʨʘʩʥʦʩʫʣʠʥʩʢʦʤ ʨʘʡʦʥʝ (0,29Ñ0,29) ʠ ʄʷʩʥʠʢʦʚʩʢʦʤ (0,88Ñ0,62) ʪʘʢʞʝ ʥʝ ʜʦʩʪʦ-

ʚʝʨʥʳ (t=0,86, p>0,05).  

ʊʘʙʣʠʮʘ 11 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ (ʧʦʧʘʨʥʳʡ) ʘʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ 

ʬʦʨʤ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ 

ʈʘʡʦʥ ʄʣ ʊʨ ʂʨ ʈʥ ʄʢ ʄʩ ʎʣ ʎʤ ɺʛ ɼʙ ɿʤ ɽʛ 

çɻʦʨʦʜʩʢʦʝè ʥʘʩʝʣʝʥʠʝ 

ʄʣ - 0,10 2,24 3,75 0,99 1,03 0,64 1,72 - 0,58 2,74 0,23 

ʊʨ  - 1,10 1,73 0,57 0,59 0,59 0,96 - 0,36 1,39 0,06 

ʂʨ   - 2,23 0,70 0,68 1,83 0,14 - 0,71 0,79 1,46 

ʈʥ    - 1,73 1,73 2,44 1,42 - 1,41 1,00 2,45 

ʄʢ     - 0,02 1,25 0,51 - 0,17 1,15 0,67 

ʄʩ      - 1,27 0,49 - 0,19 1,13 0,68 

ʎʣ       - 1,65 - 0,97 2,10 0,75 

ʎʤ        - - 0,58 0,70 1,19 

ɺʛ         - - - - 

ɼʙ         - - 1,03 0,36 

ɿʤ         -  - 1,86 

çʉʝʣʴʩʢʦʝè ʥʘʩʝʣʝʥʠʝ 

ʄʣ - 0,45 9,00 6,36 4,24 0,89 4,24 7,07 6,36 0,63 11,00 1,79 

ʊʨ  - 4,00 3,58 2,24 0,54 2,24 4,02 3,58 0,83 5,00 1,06 

ʂʨ   - 0,18 3,00 3,50 3,00 0,18 0,51 3,67 0,12 2,50 

ʈʥ    - 2,12 3,13 2,12 0,71 0,24 3,48 2,00 2,24 

ʄʢ     - 1,79 0,21 2,83 2,12 2,53 5,00 0,89 

ʄʩ      - 1,79 3,58 3,13 1,11 4,50 0,71 

ʎʣ       - 4,00 2,12 2,53 5,00 0,89 

ʎʤ        - 0,71 3,79 0,59 2,68 

ɺʛ         - 3,48 1,28 2,24 

ɼʙ          - 4,33 1,66 

ɿʤ           - 3,50 
ʇʨʠʤʝʯʘʥʠʝ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ): - ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʦʪʤʝʯʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟ-

ʣʠʯʠʷ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʫ ʥʘʩʝʣʝʥʠʷ. 
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ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ 

ʅɿʂ ʫ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ ʪʘʢʦʚʳʝ ʫ çʛʦʨʦʜʩʢʦʛʦè ʠ 

ʩʦʩʪʘʚʠʣʠ 0,40Ñ0,12, ʠ 0,10Ñ0,07, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʚʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʜʦʩʪʦ-

ʚʝʨʥʳ (t=2,14, p<0,05). 

ʈʠʩ. 5. ʇʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʅɿʂ ʩ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ 

ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ. 

ɺ ʭʦʜʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ (ʧʦʧʘʨʥʦʛʦ) ʘʥʘʣʠʟʘ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʭ ʬʦʨʤ ʅɿʂ ʥʝ ʚʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʨʘʡʦʥʘʤʠ ʈʆ, ʢʘʢ ʤʝʞʜʫ çʩʝʣʴʩʢʠʤè ʥʘʩʝʣʝʥʠʝʤ, ʪʘʢ ʠ ʤʝʞʜʫ çʛʦʨʦʜʩʢʠʤè, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʠʤ ʯʠʩʣʦʤ ʥʘʙʣʶʜʝʥʠʡ (ʇʨʠʣ. 8, ʪʘʙʣ. 4).  

3.2.3. ʇʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ X-ʩʮʝʧʣʝʥʥʳʭ ʬʦʨʤ ʅɿʂ 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʦʣʴʥʳʝ ʩ X-ʩʮʝʧʣʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ ʪʘʢʞʝ ʚʳ-

ʷʚʣʝʥʳ ʚ çʩʝʣʝè 13 ʙʦʣʴʥʳʭ (61,90%), ʚ çʛʦʨʦʜʝè 8 ʙʦʣʴʥʳʭ (5 ʩʝʤʝʡ) (ʪʘʙʣ. 9). 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʅɿʂ ʩ X-ʩʮʝʧʣʝʥʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʪʘʢ-

ʞʝ ʩʬʦʨʤʠʨʦʚʘʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘ ʩʯʝʪ ʙʦʣʴʥʳʭ ʠʟ çʩʝʣʘè ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ 

(ʪʘʙʣ. 10, ʨʠʩ. 6). ɺʳʷʚʣʝʥʳ ʚʘʨʠʘʮʠʠ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʫ ʤʫʞʩʢʦʛʦ çʛʦʨʦʜʩʢʦʛʦè 

ʥʘʩʝʣʝʥʠʷ ʦʪ 1,54Ñ0,89 ʛ.ʄʠʣʣʝʨʦʚʦ ʜʦ 4,07Ñ2,35 ʚ ʩ.ʏʘʣʪʳʨʴ ʄʷʩʥʠʢʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʦʚʝʨʥʳ (t=1,0, p>0,05). ʋ çʩʝʣʴʩʢʦʛʦè ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝ-

ʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʣʠʯʘʣʠʩʴ ʥʘ ʧʦʨʷʜʦʢ ʦʪ 0,82Ñ0,82 ʚ ʊʘʨʘʩʦʚʩʢʦʤ ʨʘʡʦʥʝ ʜʦ 

8,08Ñ3,05 ʚ ʈʦʜʠʦʥʦʚʦ-ʅʝʩʚʝʪʘʡʩʢʦʤ, ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ (t=2,30, p<0,05). 
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ʈʠʩ. 6. ʇʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʅɿʂ ʩ X-ʩʮʝʧʣʝʥʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 

12 ʨʘʡʦʥʘʭ ʈʆ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʚʘʨʠʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ X-ʩʮʝʧʣʝʥʥʳʭ 

ʬʦʨʤ ʅɿʂ ʚ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 

çʩʝʣʝè ʠ çʛʦʨʦʜʝè ʩʦʧʦʩʪʘʚʠʤʳ ʠ ʩʦʩʪʘʚʠʣʠ 0,87Ñ0,24 ʠ 0,81Ñ0,29, ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ʚʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʥʝ ʩʫʱʝʩʪʚʝʥʥʳ ʠ ʥʝ ʜʦʩʪʦʚʝʨʥʳ (t=0,16, p>0,05; 

c
2
=0,02; ʨ>0,05, D.f.=1). 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ (ʧʦʧʘʨʥʦʛʦ) ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ X-

ʩʮʝʧʣʝʥʥʳʤʠ ʬʦʨʤʘʤʠ ʅɿʂ ʚʳʷʚʣʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʫ 

çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʈʆ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʝʞʜʫ çʛʦʨʦʜʩʢʠʤè 

ʥʘʩʝʣʝʥʠʝʤ ʨʘʟʣʠʯʠʡ ʥʝ ʚʳʷʚʣʝʥʦ (ʇʨʠʣ. 9, ʪʘʙʣ. 5). 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʚʘʨʠʘʮʠʠ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʅɿʂ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ çʩʝʣʴʩʢʦʛʦè ʠ çʛʦʨʦʜʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʢʘʢ 

ʚʥʫʪʨʠ ʨʘʡʦʥʘ, ʪʘʢ ʠ ʤʝʞʜʫ ʦʙʩʣʝʜʦʚʘʥʥʳʤʠ ʨʘʡʦʥʘʤʠ ʈʆ (ʨʠʩ. 7). 
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ʈʠʩ. 7. ɻʨʫʟ ʅɿʂ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ çʩʝʣʴʩʢʦʛʦè ʠ çʛʦʨʦʜʩʢʦ-

ʛʦè ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ. 
ʇʨʠʤʝʯʘʥʠʝ: ɸʜʩ, ɸʜʛ ï ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘʷ ʧʘʪʦʣʦʛʠʷ ʚ çʩʝʣʝè ʠ çʛʦʨʦʜʝè, ɸʨʩ, ɸʨʛ - 

ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʘʷ ʧʘʪʦʣʦʛʠʷ ʚ çʩʝʣʝè ʠ çʛʦʨʦʜʝè, X-ʩʮ.ʩ, X-ʩʮ.ʛ ï X-ʩʮʝʧʣʝʥʥʘʷ ʧʘʪʦʣʦʛʠʷ 

ʚ çʩʝʣʝè ʠ çʛʦʨʦʜʝè. 
 

ɺʳʧʦʣʥʝʥʥʳʡ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʅɿʂ ʫ çʩʝʣʴʩʢʦ-

ʛʦè ʠ çʛʦʨʦʜʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ, ʧʦʢʘʟʘʣ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʳʤʠ ʬʦʨʤʘʤʠ 

ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ çʩʝʣʘè ʚʳʰʝ, ʯʝʤ ʫ ʥʘʩʝʣʝʥʠʷ çʛʦʨʦʜʘè. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ çʩʝʣʝè ʠ çʛʦʨʦʜʝè ʩʦʩʪʘ-

ʚʠʣʠ 7,04Ñ0,48 ʠ 2,28Ñ0,34, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (t=8,21; ʨ<0,001). ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʅɿʂ ʫ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ - 0,40Ñ0,12, 

ʫ çʛʦʨʦʜʩʢʦʛʦè 0,10Ñ0,07 (t=2,14, p<0,05). ʅʝ ʧʦʣʫʯʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ 

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʜʣʷ X-ʩʮʝʧʣʝʥʥʳʭ ʅɿʂ ʤʝʞʜʫ çʩʝʣʴʩʢʠʤè ʠ 

çʛʦʨʦʜʩʢʠʤè ʤʫʞʩʢʠʤ ʥʘʩʝʣʝʥʠʝʤ - 0,87Ñ0,24 ʠ 0,81Ñ0,29, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (t=0,16, 

p>0,05).
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3.2.4. ʇʦʢʘʟʘʪʝʣʠ ʠ ʩʪʨʫʢʪʫʨʘ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ ʥʘʩʝʣʝʥʠʷ ʧʦ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ ʩʦʩʪʘʚʠʣʠ (ʪʘʙʣ. 10): 

¶ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʝ ʬʦʨʤr - 5,15Ñ0,32 (1:1 943), 

¶ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʝ - 0,28Ñ0,08 (1:35 533), 

¶ X-ʩʮʝʧʣʝʥʥʳʝ - 0,84Ñ0,18 (1:23 689), 

¶ ʩʫʤʤʘʨʥʳʡ 5,85Ñ0,34 (1:1 709). 
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ʈʠʩ. 8. ʉʫʤʤʘʨʥʳʡ ʛʨʫʟ ʅɿʂ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 

ʨʘʡʦʥʘʭ ʈʆ.  

ɼʠʘʛʨʘʤʤʘ (ʨʠʩ. 8) ʦʪʯʝʪʣʠʚʦ ʧʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʟʥʘʯʝʥʠʡ 

ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʠ ʚʢʣʘʜʝ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠ-

ʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʚ ʧʦʢʘʟʘʪʝʣʠ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʘʨʠʘʮʠʠ ʟʥʘʯʝʥʠʡ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʩʦ-

ʩʪʘʚʠʣʠ ʦʪ 1,31Ñ0,59 (1:7 614) ʫ ʥʘʩʝʣʝʥʠʷ ɿʠʤʦʚʥʠʢʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʜʦ 11,21Ñ2,20 

(1:892) ɼʫʙʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʨʘʟʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳ (t=4,3, p<0,001), ʚ ʵʪʠʭ ʞʝ ʨʘʡʦ-

ʥʘʭ ʥʘ ʧʦʨʷʜʦʢ ʨʘʟʣʠʯʘʣʠʩʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʩ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ (1,31Ñ0,59, ʠ 10,35Ñ2,11, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʦʚ ʈʆ ʩʫʤʤʘʨʥʘʷ ʦʪʷʛʦʱʝʥʥʦʩʪʴ ʅɿʂ 

ʦʙʝʩʧʝʯʝʥʘ ʟʘ ʩʯʝʪ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ. ɺ ɽʛʦʨʣʳʢʩʢʦʤ, ɿʠʤʦʚʥʠʢʦʚ-

ʩʢʦʤ ʠ ʎʠʤʣʷʥʩʢʦʤ ʨʘʡʦʥʘʭ ʩʫʤʤʘʨʥʳʡ ʛʨʫʟ ʅɿʂ ʦʙʫʩʣʦʚʣʝʥ ʪʦʣʴʢʦ ʧʘʪʦʣʦʛʠʝʡ 

ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʫʤ-

ʤʘʨʥʳʭ ʟʥʘʯʝʥʠʡ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʅɿʂ ʜʦʢʘʟʘʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʷ 

c
2
 (c2=52,52; ʨ<0,05, D.f.=1). ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʈʦʜʠʦʥʦʚʦ-ʅʝʩʚʝʪʘʡʩʢʠʡ ʨʘʡ-

ʦʥ, ʚ ʢʦʪʦʨʦʤ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʩʫʤʤʘʨʥʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʠʛʨʘʝʪ X-ʩʮʝʧʣʝʥʥʘʷ 

ʧʘʪʦʣʦʛʠʷ.  

ʆʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʚʥʝʩʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʧʦʢʘʟʘʪʝʣʠ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ. ʆʪʤʝʯʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ 

ʩ X-ʩʮʝʧʣʝʥʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘ-

ʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ, ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ 

ʧʦʣʫʯʝʥʳ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʫʤʤʘʨʥʦʡ ʦʪʷʛʦʱʝʥ-

ʥʦʩʪʠ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʅɿʂ (0,28Ñ0,08) ʠ X-ʩʮʝʧʣʝʥʥʳʭ (0,84Ñ0,18) 

(t=2,84, p<0,01).  

ɼʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʩ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʠ X-

ʩʮʝʧʣʝʥʥʳʤ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ ʥʘʩʝʣʝʥʠʷ 12 ʨʘʡʦʥʦʚ ʈʆ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʡ (ʧʦʧʘʨʥʳʡ) ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ t ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ (ʪʘʙʣ.12). 

ʇʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʅɿʂ ʩ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʚ ʄʠʣʣʝʨʦʚʩʢʦʤ ʨʘʡʦʥʝ (0,53Ñ0,27) ʠ ʨʘʡʦʥʘʤʠ 

ʩ ʥʫʣʝʚʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʴʶ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʠ ʜʣʷ ʅɿʂ ʩ X-

ʩʮʝʧʣʝʥʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʩ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷ-

ʤʠ 1,33Ñ0,59 ʠ 5,95Ñ2,25 ʚ ʄʠʣʣʝʨʦʚʩʢʦʤ ʠ ʈʦʜʠʥʦʚʦ-ʅʝʩʚʝʪʘʡʩʢʦʤ ʨʘʡʦʥʘʭ, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʨʘʡʦʥʘʤʠ ʩ ʥʫʣʝʚʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʴʶ (ɺʦʣʛʦʜʦʥʩʢʦʡ, ɽʛʦʨʣʳʢ-

ʩʢʠʡ, ɿʠʤʦʚʥʠʢʦʚʩʢʠʡ, ʂʨʘʩʥʦʩʫʣʠʥʩʢʠʡ, ʎʠʤʣʷʥʩʢʠʡ). 

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʅɿʂ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ 

ʥʘʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ, ʪʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ 

ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʠ ʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʩʪʨʝ-
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ʤʠʪʩʷ ʢ 1. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʦʣʝʟʥʠ ʩ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʠ X-ʩʮʝʧʣʝʥʥʳʤ ʪʠ-

ʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ ʠ ʯʘʱʝ ʠʤʝʶʪ ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ, ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʣʝʪʘʣʴʥʦʩʪʠ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ [ʆʩʠʧʦʚʘ ɽ.ɺ., 2006; 

ʃʷʰʝʥʢʦ ʅ.ɺ., 2010; ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 

ʊʘʙʣʠʮʘ 12 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ (ʧʦʧʘʨʥʳʡ) ʘʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʭ ʠ X-ʩʮʝʧʣʝʥʥʳʭ ʬʦʨʤ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ 

ʈʘʡʦʥ ʄʣ ʊʨ ʂʨ ʈʥ ʄʢ ʄʩ ʎʣ ʎʤ ɺʛ ɼʙ ɿʤ ɽʛ 

ʉʫʤʤʘʨʥʳʡ ɸʈ 

ʄʣ - 0,14 1,33 1,96 0,89 0,00 0,46 1,96 0,47 1,96 1,96 1,96 

ʊʨ  - 1,07 1,43 0,80 0,12 0,28 1,43 0,51 1,43 1,43 1,43 

ʂʨ   - 1,00 0,06 0,99 1,37 1,00 0,56 1,00 1,00 1,00 

ʈʥ    - 1,00 1,39 1,71 - 1,00 - - - 

ʄʢ     - 0,71 1,10 1,00 0,28 1,00 1,00 1,00 

ʄʩ      - 0,41 1,39 0,39 1,39 1,39 1,39 

ʎʣ       - 1,71 0,79 1,71 1,71 1,71 

ʎʤ        - 1,00 - - - 

ɺʛ         - 1,00 1,00 1,00 

ɼʙ           - - 

ɿʤ           - - 

ʉʫʤʤʘʨʥʳʡ X-ʩʮ. 

ʄʣ - 0,87 2,25 1,99 1,21 0,25 0,32 2,25 2,25 0,30 2,25 2,25 

ʊʨ  - 1,00 2,30 0,22 0,90 0,46 1,00 1,00 0,83 1,00 1,00 

ʂʨ   - 2,64 1,00 1,72 1,41 - - 1,42 - - 

ʈʥ    - 2,40 1,81 2,11 2,64 2,64 1,67 2,64 2,64 

ʄʩ      - 0,48 1,72 1,72 0,08 1,72 1,72 

ʎʣ       - 1,41 1,41 0,49 1,41 1,41 

ʎʤ        - - 1,42 - - 

ɺʛʜ         - 1,42 - - 

ɼʙ          - 1,42 1,42 

ɿʤ           - - 

 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʫʤʤʘʨʥʦʛʦ 

ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ ʈʆ, ʘ ʚ ʩʪʨʫʢʪʫʨʝ ʛʨʫʟʘ ʚʝʜʫʱʠʤʠ ʷʚʣʷ-

ʶʪʩʷ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʝ ʬʦʨʤʳ ʅɿʂ. 
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3.2.5. ʇʦʢʘʟʘʪʝʣʠ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʫ çʩʝʣʴʩʢʦʛʦè ʠ çʛʦʨʦʜʩʢʦʛʦè 

ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ 

ʇʦʢʘʟʘʪʝʣʠ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʫ çʩʝʣʴʩʢʦʛʦè ʠ çʛʦʨʦʜʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ 

ʚ 12 ʨʘʡʦʥʘʭ ʈʆ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 10 ʠ ʥʘ ʨʠʩʫʥʢʝ 9. ɺʘʨʠʘʮʠʠ ʟʥʘʯʝʥʠʡ 

ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʩʦʩʪʘʚʠʣʠ ʫ çʛʦʨʦʜʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʦʪ 0 ʚ ʩʣ.ʈʦʜʠʦʥʦʚʦ-

ʅʝʩʚʝʪʘʡʩʢʘʷ ʜʦ 7,59Ñ2,53 ʚ ʧ.ʎʝʣʠʥʘ (t=3,0, p<0,01), ʫ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʦʪ 

2,88Ñ1,18 ʚ ʎʠʤʣʷʥʩʢʦʤ ʨʘʡʦʥʝ ʜʦ 16,00Ñ3,26 ʚ ɼʫʙʦʚʩʢʦʤ (t=3,7, p<0,001). 
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ʈʠʩ. 9. ʉʫʤʤʘʨʥʳʡ ʛʨʫʟ ʅɿʂ ʫ çʩʝʣʴʩʢʦʛʦè ʠ çʛʦʨʦʜʩʢʦʛʦè ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦ-

ʥʘʭ ʈʆ. 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʫ çʩʝʣʴʩʢʦʛʦè ʥʘʩʝʣʝ-

ʥʠʷ ʬʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʫ çʛʦʨʦʜʩʢʦʛʦè - 7,87Ñ0,51 

(1:1 270) ʠ 2,78Ñ0,37 (1:3595) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʷʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚʳʩʦʢʦ ʜʦ-

ʩʪʦʚʝʨʥʳ (t=8,0, p<0,001). ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʟʥʘʯʝʥʠʡ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ 

ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ çʩʝʣʘè ʠ çʛʦʨʦʜʘè ʚ 12 ʨʘʡʦʥʘʭ ʈʆ ʪʘʢʞʝ ʜʦʢʘʟʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʢʨʠʪʝʨʠʷ c
2
 (c2=9,24; ʨ<0,05, D.f.=11). 



69 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ (ʧʦʧʘʨʥʦʛʦ) ʘʥʘʣʠʟʘ ʟʥʘʯʝʥʠʡ 

ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ çʩʝʣʝè ʠ çʛʦʨʦʜʝè ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʧʦʢʘʟʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ (ʪʘʙʣ. 13). 

ʊʘʙʣʠʮʘ 13 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ (ʧʦʧʘʨʥʳʡ) ʘʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝ-

ʣʝʥʠʷ çʩʝʣʘè ʠ çʛʦʨʦʜʘè ʚ 12 ʨʘʡʦʥʘʭ ʈʆ 

ʉʝʣʦ 

 

ʛʦʨʦʜ 

ɺʛ ɼʙ ɽʛ ɿʤ ʂʨ ʄʂ ʄʣ ʄʩ ʈʥ ʊʨ ʎʥ ʎʤ 

ɺʛ - - - - - - - - - - - - 

ɼʙ 0,86 3,69 2,19 0,24 0,50 2,13 4,34 3,18 1,87 3,47 1,94 0,21 

ɽʛ 0,57 3,63 2,09 0,76 0,13 2,05 4,47 3,15 1,73 3,48 1,82 0,20 

ɿʤ 2,83 4,67 3,61 1,24 2,53 4,16 6,51 4,70 3,22 5,07 3,78 1,78 

ʂʨ 2,40 4,50 3,35 0,72 2,04 5,18 6,46 4,46 2,96 4,83 3,46 1,33 

ʄʂ 1,28 4,01 2,62 0,07 0,87 2,71 5,10 3,68 2,26 4,01 2,46 0,48 

ʄʣ 0,25 3,31 1,60 1,81 0,81 1,46 4,09 2,73 1,22 3,07 1,23 1,09 

ʄʩ 0,07 3,26 1,62 1,09 0,33 1,46 3,78 2,64 1,29 2,94 1,31 0,58 

ʈʥ 3,62 4,91 4,00 1,99 3,47 4,79 7,06 5,09 3,61 5,48 4,35 1,53 

ʊʨ 0,37 3,32 1,76 0,64 2,74 1,61 3,76 2,71 1,45 2,99 1,44 0,22 

ʎʥ 1,21 2,04 0,25 2,07 1,53 0,07 1,93 1,14 0,02 1,38 0,18 1,69 

ʎʤ 1,96 4,34 3,10 0,51 1,58 4,47 5,77 4,18 2,72 4,71 3,08 1,33 

3.2.6. ʇʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ 

ɺ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʚʳʙʦʨʢʘ 12 ʨʘʡʦʥʦʚ 

(ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʝʚʝʨʝ, ʶʛʝ, ʚʦʩʪʦʢʝ ʠ ʟʘʧʘʜʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʈʦʩʪʦʚʩʢʫʶ ʦʙʣʘʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʮʝʥʢʝ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʤʦʞʥʦ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʥʘ ʚʩʶ ʪʝʨ-

ʨʠʪʦʨʠʶ ʦʙʣʘʩʪʠ. ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʨʝ-

ʛʠʦʥʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʩʦʧʦʩʪʘʚʠʤʳ (ʪʘʙʣ. 14). ɺʤʝʩʪʝ ʩʪʝʤ, 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʣʫʯʝʥʳ ʚ ʩʝʚʝʨʥʳʭ ʠ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙ-

ʣʘʩʪʠ. ʆʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʜʦʢʘʟʘʥʳ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʠ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ ʅɿʂ ʩʦ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʦʙʣʘʩʪʠ ʚ ʩʝʚʝʨʥʳʭ (ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ) ʠ ʚʦʩʪʦʯʥʳʭ ʨʝʛʠ-

ʦʥʘʭ (ʥʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ) ʦʙʣʘʩʪʠ (t=3,49, p<0,01; t=3,29, p<0,01).
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ʊʘʙʣʠʮʘ 14 

ʉʫʤʤʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʅɿʂ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ 

ʥʘʩʝʣʝʥʠʷ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʈʆ 

ʅaʟʚaʥʠe paʡoʥoʚ 

ʊʠʧ ʥacʣeʜoʚaʥʠʷ Cʫʤ-

ʤapʥʳʡ 

ʛpʫʟ 

t 
Aɼ AP X-cʮ. 

Ceʚepʥ er 

 8,20Ñ0,87 0,55Ñ0,23 1,11Ñ0,45 9,31Ñ0,93 3,49 
 

ʖʞʥ er 

 5,89Ñ0,88 0,39Ñ0,23 0,33Ñ0,26 6,54Ñ0,92 0,70 
 

ɺocʪoʯʥer 

 

3,82Ñ0,55 0,08Ñ0,08 0,37Ñ0,26 4,06Ñ0,56 2,73  

 

 
ɿaʧaʜʥer 

ʂpacʥocʫʣʠʥcʢʠʡ 

3,96Ñ0,46 0,22Ñ0,11 2,03Ñ0,61 4,77Ñ0,51/ 1,76 

ʄaʪʚeeʚo-

ʂypʛaʥcʢʠʡ 

 
Poʜʠoʥoʚo-

ʅecʚeʪaʡcʢʠʡ 

Cpeʜʥeʚʟʚeh eʥʥer 

ʟʥaʯeʥʠʷ ʧo PO 
5,13Ñ0,32 0,28Ñ0,08 0,84Ñ0,18 5,83Ñ0,34 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʅɿʂ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʈʆ ʤʦʞʥʦ 

ʧʦʧʳʪʘʪʴʩʷ ʦʙʲʷʩʥʠʪʴ ʚʣʠʷʥʠʝʤ ʬʘʢʪʦʨʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ. ɺ ʄʠʣʣʝ-

ʨʦʚʩʢʦʤ ʠ ʊʘʨʘʩʦʚʩʢʦʤ ʨʘʡʦʥʘʭ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ (FST), 

ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 0,0013 ʠ 0,00104, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʷʚʣʝʥ-

ʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʡ ʧʘʪʦʣʦʛʠʠ ʢʦʞʠ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ ʦʙʫʩʣʦʚ-

ʣʝʥʦ ʚʣʠʷʥʠʝʤ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ. 

3.2.7. ɿʥʘʯʝʥʠʝ ʬʘʢʪʦʨʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ 

ʅɿʂ 

ʇʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ, c ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʛʝʥʝʪʠʯʝʩʢʦʡ ɻʧʠʜʝʤʠʦʣʦʛʠʠ, ʧʦʢʘʟʘʣʠ ʨʦʣʴ ʬʘʢʪʦ-
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ʨʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʨʘʚʥʦ-

ʚʝʩʠʝ ʛʝʥʥʳʭ ʯʘʩʪʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʥʳ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [ɻʠʥʪʝʨ ɽ.ʂ., 

ɿʠʥʯʝʥʢʦ ʈ.ɸ., 2006; ʆʩʠʧʦʚʘ ɽ.ɺ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009; ɿʠʥʯʝʥʢʦ 

ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘ-

ʶɦ ʠʤ ʚʣʠʷʥʠʝ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʥʘʩʝʣʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ ʧʦ ʟʥʘʯʝʥʠʷʤ 

ʛʨʫʟʘ ʤʦʥʦʛʝʥʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʡ ʜʨʝʡʬ ʠ 

ʵʬʬʝʢʪ ʦʩʥʦʚʘʪʝʣʷ [ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009; ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʨʫʟʘ ʠ ʩʧʝʢʪʨʘ 

ʤʦʥʦʛʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʵʪʥʠʯʝʩʢʘʷ ʙʨʘʯʥʘʷ ʘʩʩʦʨʪʘʪʠʚʥʦʩʪʴ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʴ ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʠ ʩʧʝʢʪʨ ʤʦʥʦ-

ʛʝʥʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʚ ʨʝʛʠʦʥʝ [ɸʤʝʣʠʥʘ ʉ.ʉ., 2006]. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʣʷ ʚʳ-

ʷʚʣʝʥʠʷ ʨʦʣʠ ʬʘʢʪʦʨʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʫʯʘʡʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ ʠ ʠʥʜʝʢʩ ʵʥʜʦʛʘʤʠʠ) ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʅɿʂ (ʪʘʙʣ. 15). ɿʥʘʯʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ (FST) 

ʧʦʢʘʟʳʚʘʝʪ ʜʨʝʡʬ ʛʝʥʦʚ, ʘ ʠʥʜʝʢʩ ʵʥʜʦʛʘʤʠʠ (ʀʕ) ʦʪʨʘʞʘʝʪ ʢʘʢ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ, 

ʪʘʢ ʠ ʫʨʦʚʝʥʴ ʤʠʛʨʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʋʢʘʟʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩ-

ʩʯʠʪʘʥʳ ʨʘʥʝʝ ʚ ʭʦʜʝ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦ-

ʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [ɸʤʝʣʠʥʘ ʉ.ʉ., 2006; ʂʨʠʚʝʥʮʦʚʘ ʅ.ɺ., 2006]. 

ʊʘʙʣʠʮʘ 15 

ɿʥʘʯʝʥʠʷ ʛʨʫʟʘ ʅɿʂ, ʩʣʫʯʘʡʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʙʨʠʜʠʥʛʘ (FST) ʠ ʠʥʜʝʢʩʘ 

ʵʥʜʦʛʘʤʠʠ (ʀʕ) ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

Cʫʙʧoʧʫʣʷʮʠʷ 
ʏʠcʣeʥ-

ʥocʪ ɹ
FST

 
ʀʕ 

ʛpʫʟ (ʥa 10 000) 

Aɼ cʫʤʤapʥr ʡ 

ɺoʣʛoʜoʥcʢoʡ 30760 0,00045 0,16 3,90 4,23 

ɼʫʙoʚcʢʠʡ 15000 0,00139 0,35 14,67 16,00 

Eʛopʣʳʢcʢʠʡ 19014 0,00125 0,38 8,41 8,41 

ɿʠʤoʚʥʠʢoʚcʢʠʡ 20295 0,00104 0,43 1,97 1,97 

ʄaʪʚeeʚo-

ʂypʛaʥcʢʠʡ 
31167 0,00092 

0,36 

6,74 7,38 

 36327 0,00130 0,49 12,39 13,76 

Poʜʠoʥoʚo- 17330 0,00121 0,35 3,46 7,50 
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Cʫʙʧoʧʫʣʷʮʠʷ 
ʏʠcʣeʥ-

ʥocʪ ɹ
FST

 
ʀʕ 

ʛpʫʟ (ʥa 10 000) 

Aɼ cʫʤʤapʥr ʡ 

ʅecʚeʪaʡcʢʠʡ 

 24441 0,00104 0,34 11,05 12,27 

 26980 0,00102 0,38 6,30 7,04 

 20800 0,00057 0,31 2,88 2,88 

c.ɼʫʙoʚcʢoe 8185 0,00039 0,15 2,44 2,44 

cʪ.Eʛopʣʳʢcʢa ̫ 18586 0,00020 0,25 3,23 3,23 

ʧ.ɿʠʤoʚʥʠʢʠ 17776 0,00022 0,28 0,56 0,56 

ʧ.ʄaʪʚeeʚo-

ʂypʛaʥ 
14408 0,00023 

0,16 

2,08 2,08 

ʛ.ʄʠʣʣepoʚo 38874 0,00023 0,29 3,38 3,38 

cʣ.Poʜʠoʥoʚo-

ʅecʚeʪaʡcʢa ̫
6212 0,00042 

0,1 
0,00 

0,00 

ʧ.ʊapacoʚcʢʠʡ 8878 0,00036 0,21 3,60 4,63 

ʧ.ʎeʣʠʥa 11850 0,00027 0,21 5,06 7,59 

 15298 0,00016 0,13 1,31 1,31 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʜʚʫʤʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʨʫʟʘ (ʛʨʫʟ ʩʫʤ-

ʤʘʨʥʳʡ ʠ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ ʅɿʂ) ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʣʫʯʘʡʥʦʛʦ ʠʥʙʨʠ-

ʜʠʥʛʘ FST ʠ ʠʥʜʝʢʩʦʤ ʵʥʜʦʛʘʤʠʠ. 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʠ ʧʦʢʘʟʘʪʝʣʝʤ ʩʣʫʯʘʡʥʦʛʦ ʠʥʙʨʠʜʠʥ-

ʛʘ FST ʧʦʣʫʯʝʥʳ ʟʥʘʯʠʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ - r=0,76Ñ0,16 ʠ r=0,75Ñ0,16, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 10 ʘ, ʙ). 

ʄʝʞʜʫ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʠʥʜʝʢʩʦʤ ʵʥʜʦʛʘʤʠʠ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣʠ r=0,63Ñ0,19 ʠ r=0,62Ñ0,19 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 10 ʚ, ʛ). 

ɺ ʚʠʜʫ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʠ ʚʳʙʦʨʢʠ ʙʦʣʴʥʳʭ ʩ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤʠ 

ʬʦʨʤʘʤʠ ʅɿʂ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʨʫʟʘ ʠ ʟʥʘʯʝʥʠʷʤʠ 

ʩʣʫʯʘʡʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ FST ʥʝ ʧʨʦʚʦʜʠʣʩʷ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʢʘʟʳʚʘʶʪ 

ʥʘʣʠʯʠʝ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʅɿʂ ʦʪ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʦʜʨʘʟʜʝ-

ʣʝʥʥʦʩʪʠ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʜʨʝʡʬʘ ʥʘʩʝʣʝʥʠʷ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʥʜʝʢʩ ʵʥʜʦʛʘ-

ʤʠʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʫʨʦʚʝʥʴ ʤʠʛʨʘʮʠʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝ-

ʥʠʷ ʛʨʫʟʘ ʅɿʂ, ʥʦ ʪʦʞʝ ʚʝʩʴʤʘ ʟʥʘʯʠʤ. 
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ʘ ʙ 

  
ʚ ʛ 

ʈʠʩ. 10. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ɸɼ ʠ ʩʫʤʤʘʨʥʳʭ 

ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ ʅɿʂ ʦʪ ʟʥʘʯʝʥʠʡ ʩʣʫʯʘʡʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ FST (ʘ, ʙ) ʠ ʦʪ ʟʥʘʯʝʥʠʡ 

ʠʥʜʝʢʩʘ ʵʥʜʦʛʘʤʠʠ (ʚ, ʛ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʚ 12 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʈʆ, ʢʦʪʦʨʳʡ ʩʦ-

ʩʪʘʚʠʣ 5,83Ñ0,34. ɺʝʜʫʱʠʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʛʨʫʟʘ ʅɿʂ ʷʚʣʷʶʪʩʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʘʫʪʦ-

ʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʚ ʧʦ-

ʢʘʟʘʪʝʣʷʭ ʛʨʫʟʘ ʅɿʂ, ʢʘʢ ʤʝʞʜʫ ʨʘʡʦʥʘʤʠ, ʪʘʢ ʠ ʤʝʞʜʫ ʥʘʩʝʣʝʥʠʝʤ ʚ çʛʦʨʦʜʘʭè ʠ 

çʩʝʣʘʭè 12 ʨʘʡʦʥʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʠ ʤʠʛʨʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
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3.3. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 

ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʨʘʥʝʝ ʦʙʩʣʝʜʦʚʘʥʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʈʌ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʟʥʘʯʝʥʠʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʅɿʂ ʫ 

ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ ʩ ʜʨʫʛʠʤʠ, ʨʘʥʝʝ ʦʙʩʣʝʜʦʚʘʥʥʳʤʠ, ʨʝʛʠʦʥʘʤʠ ɽʚʨʦ-

ʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʧʠʜʝ-

ʤʠʦʣʦʛʠʠ ʌɻɹʅʋ çʄɻʅʎè. ʏʠʩʣʝʥʥʦʩʪʴ ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 3 

ʤʣʥ. ʯʝʣʦʚʝʢ ʠ ʚʢʣʶʯʘʝʪ 11 ʨʝʛʠʦʥʦʚ - ʦʙʣʘʩʪʠ: ɸʨʭʘʥʛʝʣʴʩʢʘʷ, ɹʨʷʥʩʢʘʷ, ʂʠʨʦʚ-

ʩʢʘʷ, ʂʦʩʪʨʦʤʩʢʘʷ, ʊʚʝʨʩʢʘʷ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʈʝʩʧʫʙʣʠʢʠ: ɸʜʳʛʝʷ, ɹʘʰʢʦʨ-

ʪʦʩʪʘʥ, ʄʘʨʠʡ ʕʣ, ʊʘʪʘʨʩʪʘʥ, ʋʜʤʫʨʪʩʢʘʷ, ʏʫʚʘʰʩʢʘʷ) [ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009; 

ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. ʈʘʩʩʯʠʪʘʥʳ ʢʘʢ ʩʫʤʤʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ 

ʅɿʂ, ʪʘʢ ʠ ʟʥʘʯʝʥʠʷ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʥʘʩʣʝʜʦʚʘʥʠʷ (ʪʘʙʣ. 16, ʨʠʩ. 

11), ʜʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʳʷʚʣʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʠʩʧʦʣʴʟʦʚʘʥ t-ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ (ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ p<0,05). 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ, ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ 

ʅɿʂ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (5,85Ñ0,34) ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ 

(2,72Ñ0,56), ʂʦʩʪʨʦʤʩʢʦʡ (2,86Ñ0,25), ʊʚʝʨʩʢʦʡ (1,97Ñ0,51), ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ 

(3,35Ñ0,28) ʠ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ (4,74Ñ0,42). ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʫʤ-

ʤʘʨʥʦʛʦ ʛʨʫʟʘ ʚʳʷʚʣʝʥʳ ʚ ʈʝʩʧʫʙʣʠʢʘʭ ʄʘʨʠʡ ʕʣ (8,05Ñ0,54), ʊʘʪʘʨʩʪʘʥ 

(7,55Ñ0,53) ʠ ʏʫʚʘʰʩʢʦʡ (7,22Ñ0,52). ʂʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʧʦʢʘ-

ʟʘʪʝʣʠ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ ʅɿʂ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʫʩʣʦʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ ʅɿʂ. 

ɿʥʘʯʝʥʠʷ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʅɿʂ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(5,15Ñ0,32) ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʨʘʥʝʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ. ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝ-

ʥʠʷ ʚʳʷʚʣʝʥʳ ʚ ʈʝʩʧʫʙʣʠʢʘʭ ʄʘʨʠʡ ʕʣ (6,39Ñ0,48) ʠ ʊʘʪʘʨʩʪʘʥ (6,47Ñ0,49). 
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ʊʘʙʣʠʮʘ 16 

ɿʥʘʯʝʥʠʷ ʛʨʫʟʘ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ (1 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ) 

 ̄

Peʛʠoʥ Pʌ: 

Oʙʣacʪʴ/ʂpaʡ/ 

Pecʧʫʙʣʠʢa 

ʏʠcʣeʥʥocʪʴ 

oʙcʣeʜoʚaʥʥoʛo 

ʥaceʣeʥʠʷ 

ʇoʢaʟaʪeʣʴ oʪʷʛo eɦʥʥocʪʠ 

Aɼ t AP t X-cʮ. t Cʫʤʤapʥa ̫ t 1 ʥa  

1  497 460 5,15Ñ0,32  0,28Ñ0,08  0,84Ñ0,18  5,85Ñ0,34  1709 

2  40 000 3,25Ñ0,90 1,99 1,75Ñ0,66 2,21 0 4,67 5,00Ñ1,12 0,73 2000 

3  88 210 1,93Ñ0,47 5,66 0,79Ñ0,30 1,64 0 4,67 2,72Ñ0,56 4,78 3675 

4  286 616 4,47Ñ0,39 1,35 0,73Ñ0,16 2,52 0,70Ñ0,22 0,49 5,55Ñ0,44 0,54 1803 

5  444 476 1,78Ñ0,20 8,93 0,56Ñ0,11 2,06 1,03Ñ0,22 0,67 2,86Ñ0,25 7,08 3500 

6 ʊʚepcʢa ̫ 76 000 1,45Ñ0,44 6,80 0,53Ñ0,26 0,92 0 4,67 1,97Ñ0,51 6,33 5067 

7 ʂpacʥoʜapcʢʠʡ 426 700 2,67Ñ0,25 6,11 0,33Ñ0,09 0,42 0,70Ñ0,18 0,55 3,35Ñ0,28 5,68 2984 

8 Aʜʳʛe̫  101 800 3,83Ñ0,61 1,92 0,79Ñ0,28 1,75 0,39Ñ0,28 1,35 4,81Ñ0,69 1,35 2078 

9 ɹah ʢopʪocʪaʥ 250 000 6,00Ñ0,49 1,45 0,52Ñ0,14 1,49 0,96Ñ0,28 0,36 7,00Ñ0,53 1,83 1429 

10 ʄapʠʡ ʕʣ 276 900 6,39Ñ0,48 2,15 1,55Ñ0,24 5,02 0,22Ñ0,13 2,79 8,05Ñ0,54 3,45 1242 

11 ʊaʪapcʪaʥ 268 894 6,47Ñ0,49 2,26 0,82Ñ0,17 2,87 0,52Ñ0,20 1,19 7,55Ñ0,53 2,70 1325 

12 ʋʜʤypʪcʢa ̫ 267 655 3,70Ñ0,37 2,96 0,71Ñ0,16 2,40 0,67Ñ0,22 0,60 4,74Ñ0,42 2,05 2108 

13 ʏʫʚah cʢa ̫ 264 490 5,33Ñ0,45 0,33 1,70Ñ0,25 5,41 0,38Ñ0,17 1,86 7,22Ñ0,52 2,21 1385 

14 Poccʠ ̫ 2 791 741 4,09Ñ0,12 3,10 0,82Ñ0,05 5,72 0,62Ñ0,07 1,14 5,22Ñ0,14 1,71 1917 
ʇʨʠʤʝʯʘʥʠʝ: t - t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ. 
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ʈʠʩ. 11. ɻʨʫʟ ʅɿʂ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʦʙʩʣʝʜʦʚʘʥ-

ʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʬʦʨʤ ʅɿʂ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʠ ʈʦʩʩʠʠ. 

ɿʥʘʯʝʥʠʷ ʛʨʫʟʘ X-ʩʮʝʧʣʝʥʥʳ ʬʦʨʤ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(0,84Ñ0,18) ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʘʢʦʚʳʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ, ʥʦ 

ʚʳʰʝ ʯʝʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʘʨʠʡ ʕʣ (0,22Ñ0,13). ʈʘʥʝʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʈʦʩʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʩʫʤʤʘʨʥʦʛʦ ʛʨʫʟʘ X-

ʩʮʝʧʣʝʥʥʳʭ ʅɿʂ (0,84Ñ0,18) ʠ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʬʦʨʤ (0,28Ñ0,08) (t=2,84, 

p<0,01). ɸʥʘʣʦʛʠʯʥʳʝ ʨʘʟʣʠʯʠʷ ʟʥʘʯʝʥʠʡ ʛʨʫʟʘ X-ʩʮʝʧʣʝʥʥʳʭ ʠ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʳʭ ʬʦʨʤ ʅɿʂ ʦʪʤʝʯʝʥʳ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ, ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʦʜʥʘʢʦ ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʦʚʝʨʥʳ (t=1,91, p>0,05; t=1,84, 

p>0,05; t=1,91, p>0,05, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 
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ʇʦʣʫʯʝʥʥʳʝ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʨʝʟʫʣʴʪʘʪʳ ʤʦ-

ʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ ʦʪʣʠʯʠʷʤʠ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ 

ʅɿʂ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚʢʣʘʜʦʤ ʚ ʩʪʨʫʢʪʫʨʫ ʛʨʫʟʘ ʅɿʂ ʟʘʙʦʣʝ-

ʚʘʥʠʡ ʩ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʝʛʠʦʥʝ ʈʦʩʩʠʠ. 

3.4. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʩʧʝʢʪʨ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ ʫ ʥʘʩʝʣʝ-

ʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʧʝʢʪʨʘ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ, ʚr -

ʷʚʣʝʥʥʳʭ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʆ, ʦʧʨʝʜʝʣʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʪʜʝʣʴ-

ʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʩ ʨʘʥʝʝ ʦʙʩʣʝʜʦʚʘʥʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ, ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʥʦʟʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʦʪ-

ʨʘʞʘʝʪ ʠʩʪʦʨʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʠ ʚ ʨʝʛʠʦʥʝ, ʘ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʧʦʧʫ-

ʣʷʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʠ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [ɻʠʥʪʝʨ ɽ.ʂ., ɿʠʥʯʝʥʢʦ 

ʈ.ɸ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009; ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 

3.4.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʝʢʪʨʘ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʠ ʝʸ ʧʨʠʜʘʪʢʦʚ ʚ ʛʨʫʧʧʝ 

ʙʦʣʴʥʳʭ ʦʙʝʩʧʝʯʝʥʦ ʟʘ ʩʯʝʪ 20 ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʥʘ ʜʠʘʛʨʘʤʤʘʭ (ʨʠʩ. 12) ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʅɿʂ ʟʘʥʠʤʘʶʪ ʚʝ-

ʜʫʱʠʝ ʧʦʟʠʮʠʠ ʢʘʢ ʧʦ ʯʠʩʣʫ ʬʦʨʤ (13/65,00%), ʪʘʢ ʠ ʙʦʣʴʥʳʭ (256/87,97%). 

ɺ ʛʨʫʧʧʝ ʅɿʂ ʩ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ 5 

ʬʦʨʤ ʠ 14 ʙʦʣʴʥʳʭ, ʚ ʛʨʫʧʧʝ ʩ X-ʩʮʝʧʣʝʥʥʳʤ ï 2 ʬʦʨʤʳ ʠ 21 ʙʦʣʴʥʦʡ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʨʝʜʢʦʩʪʠ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʬʦʨʤ ʠ ʙʦʣʴʰʝʡ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʩʪʠ X-ʩʮʝʧʣʝʥʥʳʭ ʬʦʨʤ ʅɿʂ. 

ʈʘʥʝʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ - 1:50 000 ʠ 

ʯʘʱʝ, ʩʦʩʪʘʚʣʷʶʪ çʷʜʨʦè ʥʦʟʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʚʳʷʚʣʝʥʥʳʭ ʫ ʙʦʣʴʥʳʭ ʚ ʨʝʛʠʦʥʝ [ɸʤʝʣʠʥʘ ʉ.ʉ., 2006; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009; 

ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. 
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ʈʠʩ. 12. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʅɿʂ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ: ʘ) 

ʬʦʨʤ, ʙ) ʙʦʣʴʥʳʭ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʅɿʂ ʧʦ ʯʠʩʣʫ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʠ ʙʦʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʚ ʪʘʙʣʠʮʝ 17. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʅɿʂ ʫʩʣʦʚʥʦ 

ʚʳʜʝʣʝʥʦ 4 ʛʨʫʧʧʳ: 

1. ʯʘʩʪʳʝ - 1:50 000 ʠ ʯʘʱʝ, 

2. ʫʤʝʨʝʥʥʦ ʯʘʩʪʳʝ - 1:50 001-1:100 000, 

3. ʨʝʜʢʠʝ - 1:100 001-1:200 000, 

4. ʦʯʝʥʴ ʨʝʜʢʠʝ - 1:200 001 ʠ ʨʝʞʝ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ 7 ʬʦʨʤ ʅɿʂ ʬʦʨʤʠʨʫʶʪ çʷʜʨʦè ʥʦʟʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʫ ʥʘʩʝʣʝʥʠʷ ʠʟ 12 ʨʘʡʦʥʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʭ ʬʦʨʤ - 5 ʠ X-ʩʮʝʧʣʝʥʥʳʭ - 2. ʅʘ ʜʦʣʶ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʙʦʣʴʥʳʭ 245 (84,19%) ʦʪ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʚ ʨʝʛʠ-

ʦʥʝ. ɺ ʛʨʫʧʧʫ ʯʘʩʪʳʭ ʥʝ ʧʦʧʘʣʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ 

ʥʘʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʪʘʙʣʠʮʝ 18 ʧʨʠʚʝʜʝʥʳ ʥʦʟʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʘʞ-

ʜʦʡ ʠʟ ʬʦʨʤ ʅɿʂ ʠ ʯʠʩʣʦ ʙʦʣʴʥʳʭ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʢʘʞʜʦʤ ʠʟ 12 ʨʘʡʦʥʦʚ ʈʦʩʪʦʚ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɻʨʫʧʧʘ ʯʘʩʪʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩ ʘʫʪʦʩʦʤʥʦ-

ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ: 

¶ ʚʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ (1:5 025), 

¶ ʥʝʡʨʦʬʠʙʨʦʤʘʪʦʟ, ʪʠʧ I (1:8 577), 
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¶ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʘʷ ʢʝʨʘʪʦʜʝʨʤʠʷ (1:13 818), 

¶ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʣʠʧʦʤʘʪʦʟ (1:31 091), 

¶ ʪʫʙʝʨʦʟʥʳʡ ʩʢʣʝʨʦʟ (1:33 164). 

ʊʘʙʣʠʮʘ 17 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʅɿʂ ʧʦ ʯʠʩʣʫ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʠ ʙʦʣʴʥʳʭ ʩ ʫʯʝʪʦʤ ʪʠ-

ʧʘ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʈʆ 

 ̄
Pacʧpocʪpa- 

ʥeʥʥocʪʴ 

Aɼ AP X-cʮ. ɺceʛo 

 ɹoʣʴʥʳe  ɹoʣʴʥʳe 
 

ɹoʣʴʥʳe  ɹoʣʴʥʳe 

1 
1:50 000 ʠ 

ʯaeɦ 46,38

5
 

50,87

224
 0 0 

00,100

2
 

00,100

21
 

00,35

7
 

19,84

245
 

2 
1:50 001- 

1:100 000 77,30

4
 

55,10

27
 

00,20

1
 

71,35

5
 0 0 

00,25

5
 

00,11

32
 

3 
1:100 001- 

1:200 000 
0 0 

00,20

1
 

57,28

4
 0 0 

00,5

1
 

37,1

4
 

4 
1:200 001 ʠ 

peʞe 77,30

4
 

95,1

5
 

00,60

3
 

71,35

5
 0 0 

00,35

7
 

44,3

10
 

 ɺceʛo 
00,65

13
 

97,87

256
 

00,25

5
 

81,4

14
 

00,10

2
 

22,7

21
 

00,100

20
 

00,100

291
 

ʉ X-ʩʮʝʧʣʝʥʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ï ʠʭʪʠʦʟ X-ʩʮʝʧʣʝʥʥʳʡ (1:15 546), ʵʢ-

ʪʦʜʝʨʤʘʣʴʥʘʷ ʜʠʩʧʣʘʟʠʷ, ʘʥʛʠʜʨʦʪʠʯʝʩʢʘʷ ʬʦʨʤʘ (1:49 746).  

ɻʨʫʧʧʘ ʫʤʝʨʝʥʥʦ ʯʘʩʪʳʭ, ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ 1:50 001-100 000, ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ 5 ʥʦʟʦʣʦʛʠʯʝʩʢʠʤʠ ʬʦʨʤʘʤʠ (25,00%) ʠ 32 ʙʦʣʴʥʳʤʠ (11,00%): ʘʫʪʦ-

ʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʘʷ ʠ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʝ ʬʦʨʤʳ ʠʭʪʠʦʟʠʬʦʨʤʥʦʡ ʵʨʠʪʨʦ-

ʜʝʨʤʠʠ, ʛʠʧʦʪʨʠʭʦʟ, ʚʨʦʞʜʝʥʥʳʡ ʙʫʣʣʝʟʥʳʡ ʵʧʠʜʝʨʤʦʣʠʟ ʠ ʤʦʥʠʣʝʪʨʠʢʩ. 

ʈʝʜʢʠʝ, ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ 1:100 001-1:200 000, ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥ-

ʩʪʚʝʥʥʦʡ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʦʡ ʬʦʨʤʦʡ ʛʣʘʟʦ-ʢʦʞʥʦʛʦ ʘʣʴʙʠʥʠʟʤʘ. 

ɻʨʫʧʧʫ ʦʯʝʥʴ ʨʝʜʢʠʭ ʅɿʂ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ 1:200 000 ʠ ʨʝʞʝ, 

ʩʦʩʪʘʚʠʣʠ ʪʘʢʞʝ, ʢʘʢ ʠ ʯʘʩʪʳʭ, 7 ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ, ʦʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʥʠ 

ʝʜʠʥʠʯʥʳʤʠ ʙʦʣʴʥʳʤʠ, ʦʙʱʝʝ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ - 10, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 3,44%. 
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ʊʘʙʣʠʮʘ 18 

ʅʦʟʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʫ ʥʘʩʝʣʝʥʠʷ ʚ 12 ʨʘʡʦʥʘʭ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 ̄ OMIM ʅʦʟʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ɺʛ ɼʙ ɽʛ ɿʤ ʂʨ ʄʂ ʄʣ ʄʩ ʈʅ ʊʨ ʎʣ ʎʤ ɺʩʝʛʦ 

ʈʘʩʧʨʦ-

ʩʪʨʘʥʝʥ-

ʥʦʩʪʴ 

ɸʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʡ ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ 

1 146700 ɺʫʣʴʛʘʨʥʳʡ ʠʭʪʠʦʟ 5 4 13 2  11 37 5   20 2 99 1: 5 025 

2 162200 ʅʝʡʨʦʬʠʙʨʦʤʘʪʦʟ, ʪʠʧ I 4 10 2  10 3 5 7  13 3 1 58 1: 8 577 

3 148700 ʃʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʘʷ ʢʝʨʘ-

ʪʦʜʝʨʤʠʷ 
3 1 7  1 3 7 3 3 4  4 36 1:13 818 

4 151900 ʄʥʦʞʝʩʪʚʝʥʥʳʡ ʣʠʧʦʤʘʪʦʟ  3   2 4   3 4   16 1:31 091 

5 191100 ʊʫʙʝʨʦʟʥʳʡ ʩʢʣʝʨʦʟ  1  2  3 6 3     15 1:33 164 

6 113800 ʀʭʪʠʦʟʠʬʦʨʤʥʘʷ ʵʨʠʪʨʦʜʝʨ-

ʤʠʷ, ʙʫʣʣʝʟʥʘʷ ʬʦʨʤʘ 
      3 6     9 1:55 273 

7 ***  ɻʠʧʦʪʨʠʭʦʟ ʚʨʦʞʜʝʥʥʳʡ          8   8 1:62 183 

8 131900 ɹʫʣʣʝʟʥʳʡ ʵʧʠʜʝʨʤʦʣʠʟ, ʪʠʧ 

ʂʦʙʥʝʨʘ 
   1 1   3     5 1:99 492 

9 158000 ʄʦʥʠʣʝʪʨʠʢʩ  5           5 1:99 492 

10 126070 ɸʣʴʙʠʥʠʟʤ ʛʣʘʟʦ-ʢʦʞʥʳʡ     2        2 1: 248 730 

11 104110 ɸʣʦʧʝʮʠʷ       1      1 1:497 460 

12 167200 ʇʘʭʠʦʥʠʭʠʷ          1   1 1:497 460 

13 193300 ʉʠʥʜʨʦʤ ɻʠʧʧʝʣʴ-ʃʠʥʜʘʫ            1 1 1:497 460 

  ɺʩʝʛʦ ʙʦʣʴʥʳʭ 12 24 22 5 16 24 59 27 6 30 23 8 256 1: 1 943 



81 

 ̄ OMIM ʅʦʟʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ɺʛ ɼʙ ɽʛ ɿʤ ʂʨ ʄʂ ʄʣ ʄʩ ʈʅ ʊʨ ʎʣ ʎʤ ɺʩʝʛʦ 

ʈʘʩʧʨʦ-

ʩʪʨʘʥʝʥ-

ʥʦʩʪʴ 

ɸʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʡ ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ 

1 242100 ʀʭʪʠʦʟʠʬʦʨʤʥʘʷ ʵʨʠʪʨʦʜʝʨ-

ʤʠʷ 
      2   2 1  5 1:99 492 

2 203100 ɸʣʴʙʠʥʠʟʤ ʛʣʘʟʦ-ʢʦʞʥʳʡ       2    2  4 1:124 365 

3 203655 ɸʣʦʧʝʮʠʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ 

ʚʨʦʞʜʝʥʥʘʷ 
1    1        2 1:248 730 

4 615598 ʂʝʨʘʪʦʜʝʨʤʠʷ ʣʘʜʦʥʥʦ-

ʧʦʜʦʰʚʝʥʥʘʷ 
       2     2 1:248 730 

5 201100 ʕʥʪʝʨʦʧʘʪʠʯʝʩʢʠʡ ʘʢʨʦʜʝʨ-

ʤʘʪʠʪ 
     1       1 1:497 460 

  ɺʩʝʛʦ ʙʦʣʴʥʳʭ 1    1 1 4 2  2 3  14 1:35 533 

X-ʩʮʝʧʣʝʥʥʳʡ ʪʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ 

1 308100 ʀʭʪʠʦʟ X-ʩʮʝʧʣʝʥʥʳʡ  2    1 3  7 1 2  16 1:15 546 

2 305100 ʕʢʪʦʜʝʨʤʘʣʴʥʘʷ ʜʠʩʧʣʘʟʠʷ, 

ʘʥʛʠʜʨʦʪʠʯʝʩʢʘʷ ʬʦʨʤʘ 
      2 3     5 1:49 746 

  ɺʩʝʛʦ ʙʦʣʴʥʳʭ  2    1 5 3 7 1 2  21 1:11 844 

  ʉʫʤʤʘʨʥʦ ʙʦʣʴʥʳʭ 13 27 22 5 18 26 70 34 13 34 25 9 291 1:1 709 
ʇʨʠʤʝʯʘʥʠʝ: ç*è - ʛʨʫʧʧʘ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ɸʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʝ ʬʦʨʤʳ ʅɿʂ (4) ʚʳʷʚʣʝʥʳ ʫ ʝʜʠʥʠʯʥʳʭ ʙʦʣʴʥʳʭ 

ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ: ʘʣʴʙʠʥʠʟʤ ʛʣʘʟʦ-ʢʦʞʥʳʡ (2), ʘʣʦʧʝʮʠʷ (1), ʧʘʭʠ-

ʦʥʠʭʠʷ (1), ʩʠʥʜʨʦʤ ɻʠʧʧʝʣʴ-ʃʠʥʜʘʫ (1), ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʝ ʬʦʨʤʳ (3) - 

ʘʣʦʧʝʮʠʷ (2), ʢʝʨʘʪʦʜʝʨʤʠʷ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʘʷ (2) ʠ ʵʥʪʝʨʦʧʘʪʠʯʝʩʢʠʡ ʘʢʨʦ-

ʜʝʨʤʘʪʠʪ (1). 

3.4.2. ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ 

ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʩʣʫʯʘʝʚ çʣʦʢʘʣʴʥʦʛʦè ʥʘʢʦʧʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠ-

ʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʠʟ 12 ʨʘʡʦʥʦʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ F-ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ a<0,001 [ɾʠʚʦʪʦʚʩʢʠʡ 

ʃ.ɸ., 1991]. 

ɻʝʥʝʪʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʝʛʠʦʥʘʭ ɽʚ-

ʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʷʜ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʤʦʥʦʛʝʥʥʳʭ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʅɿʂ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʦʯʘʛʦʚ çʣʦʢʘʣʴʥʦʛʦè ʥʘʢʦʧʣʝʥʠʷ. ɺʤʝ-

ʩʪʝ ʩ ʪʝʤ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʧʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠʣʠ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ, ʥʝ ʷʚʣʷʶʪʩʷ 

çʯʘʩʪʳʤʠè ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ [ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013]. ʊʘʢ ʚ 

ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʞʠ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚ-

ʣʝʥʦ ʥʘʢʦʧʣʝʥʠʝ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʙʦʨʦʜʘʚʯʘʪʦʛʦ ʛʠʧʝʨʢʝʨʘʪʦʟʘ ʠ ʤʥʦʞʝ-

ʩʪʚʝʥʥʦʛʦ ʣʠʧʦʤʘʪʦʟʘ, ʚ ʈʝʩʧʫʙʣʠʢʘʭ ʄʘʨʠʡ ʕʣ, ʋʜʤʫʨʪʩʢʦʡ ʠ ʏʫʚʘʰʩʢʦʡ ʠʭʪʠʦ-

ʟʘ ʠ ʣʘʜʦʥʥʦ-ʧʦʜʦʰʚʝʥʥʦʡ ʢʝʨʘʪʦʜʝʨʤʠʠ. ɺ ʛʨʫʧʧʝ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʚʳʷʚʣʝʥʦ ʣʦʢʘʣʴʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʛʣʘʟʦ-ʢʦʞʥʦʛʦ ʘʣʴʙʠʥʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɸʜʳʛʝʷ ʠ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ [ʂʠʨʠʣʣʦʚ ɸ.ɻ. ʠ ʜʨ., 2007; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009; 

ɸʙʨʫʢʦʚʘ ɸ.ɺ. ʠ ʜʨ., 2010; ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ ɽ.ʂ., 2013; ɸʤʝʣʠʥʘ ʉ.ʉ. ʠ ʜʨ., 

2014]. 

ʆʪʤʝʯʝʥʦ ʥʘʢʦʧʣʝʥʠʝ, ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʦʡ, ʬʦʨʤʳ ʘʫʪʦʩʦʤʥʦ-

ʨʝʮʝʩʩʠʚʥʦʛʦ ʛʠʧʦʪʨʠʭʦʟʘ ʫ ʤʘʨʠʡʮʝʚ ʠ ʯʫʚʘʰʝʡ. ɼʘʥʥʘʷ ʬʦʨʤʘ ʅɿʂ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ OMIM (HYPOTRICHOSIS 7, HYPT7, 

# 604379) [https://omim.org/entry/604379]. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ ʧʦʟʚʦʣʠʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʤʫʪʘʮʠʶ ʚ ʛʝʥʝ LIPH ʜʝʣʝʮʠʷ 4 ʵʢʟʦʥʘ, ʧʨʠʚʦ-
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ʜʷʱʫʶ ʢ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʚʦ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʩʝʤʴʷʭ [ʂʠʨʠʣʣʦʚ ɸ.ɻ. ʠ ʜʨ., 

2007; ɿʠʥʯʝʥʢʦ ʈ.ɸ. ʠ ʜʨ., 2009; ɸʙʨʫʢʦʚʘ ɸ.ɺ. ʠ ʜʨ., 2010; ɿʠʥʯʝʥʢʦ ʈ.ɸ., ɻʠʥʪʝʨ 

ɽ.ʂ., 2013; Kazantseva, A. et al., 2006]. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʅɿʂ ʫ ʥʘʩʝ-

ʣʝʥʠʷ ʈʆ ʚʳʷʚʣʝʥʳ ʦʯʘʛʠ ʣʦʢʘʣʴʥʦ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚʫʣʴʛʘʨʥʦʛʦ ʠʭ-

ʪʠʦʟʘ ʚ ʜʚʫʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ - ʎʝʣʠʥʩʢʦʤ ʠ ʄʠʣʣʝʨʦʚʩʢʦʤ, ʧʦʢʘʟʘʪʝʣʠ F-

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 2,56 ʠ 2,44, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

Ŭ<0,001 [ɸʤʝʣʠʥʘ ʉ.ʉ. ʠ ʜʨ., 2014]. ɺ ʈʦʜʠʦʥʦʚʦ-ʅʝʩʚʝʪʘʡʩʢʦʤ ʨʘʡʦʥʝ ʚʳʷʚʣʝʥʘ 

ʩʝʤʴʷ ʩ 7 ʪʨʦʁʨʦʜʥʳʤʠ ʩʠʙʩʘʤʠ, ʩʪʨʘʜʘʶʱʠʤʠ X-ʩʮʝʧʣʝʥʥʳʤ ʠʭʪʠʦʟʦʤ, ʯʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʨʫʟʘ X-ʩʮʝʧʣʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʠ ʣʦʢʘʣʴʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʨʘʡʦʥʝ (F=8,70; Ŭ<0,001). ʆʯʘʛʠ ʥʘʢʦʧʣʝʥʠʷ ʥʝʡʨʦʬʠʙ-

ʨʦʤʘʪʦʟʘ ʪʠʧ I ʚʳʷʚʣʝʥʳ ʚ ɼʫʙʦʚʩʢʦʤ ʠ ʊʘʨʘʩʦʚʩʢʦʤ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ (F-

ʨʘʩʧʨʝʜʝʣʝʥʠʝ - 3,90 ʠ 3,52, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ Ŭ<0,001) 

[ɸʤʝʣʠʥʘ ʉ.ʉ. ʠ ʜʨ., 2014]. 

3.4.3. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʧʝʢʪʨʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʬʦʨʤ ʅɿʂ ʫ ʥʘʩʝʣʝʥʠʷ ʈʆ ʩ ʨʘʥʝʝ ʦʙʩʣʝʜʦʚʘʥʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʈʦʩʩʠʠ 

ʈʘʥʝʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʅɿʂ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʪʨʫʜʥʦ ʩʦʧʦʩʪʘʚʠʤʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚʩʣʝʜʩʪʚʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚ ʤʝʪʦʜʘʭ ʧʦʣʫʯʝʥʠʷ ʠ ʦʮʝʥʢʠ ʜʘʥʥʳʭ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʩʧʝʢʪʨʘ ʅɿʂ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʚʝʜʝʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʦʩʧʠʪʘʣʴʥʳʭ ʨʝʛʠʩʪʨʦʚ ʠ ʦʮʝʥʢʦʡ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥ-

ʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʅɿʂ. 

ɺ ʩʚʷʟʠ ʩ ʫʢʘʟʘʥʥʳʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʦʟʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʩʧʝʢʪʨʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤ ʅɿʂ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʞʝ 

ʜʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʌɻɹʅʋ çʄɻʅʎè [ɿʠʥʯʝʥʢʦ 

ʈ.ɸ. ʠ ʜʨ., 2009]. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʅɿʂ ʧʦ ʯʠʩʣʫ ʥʦʟʦʣʦʛʠʯʝ-

ʩʢʠʭ ʬʦʨʤ ʠ ʙʦʣʴʥʳʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʥʘʩʣʝʜʦʚʘʥʠʷ (ʪʘʙʣ. 19). 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʚ ʈʦʩʩʠʠ ʚ 

ʮʝʣʦʤ ʚʝʜʫʱʠʤʠ, ʢʘʢ ʧʦ ʯʠʩʣʫ ʙʦʣʴʥʳʭ, ʪʘʢ ʠ ʧʦ ʯʠʩʣʫ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤ ʷʚ-


