
 

 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

 
 
 

 

 

 

 

ɹɸʃɸʅʆɺʉʂʀʁ  

ʆʣʝʛ ʇʘʚʣʦʚʠʯ 

 

 

 

ʀɿʄɽʅʏʀɺʆʉʊʔ ɻɽʅʆʌʆʅɼɸ ɺ ʇʈʆʉʊʈɸʅʉʊɺɽ ʀ ɺʈɽʄɽʅʀ:  

ʉʀʅʊɽɿ ɼɸʅʅʓʍ ʆ ɻɽʅʆɻɽʆɻʈɸʌʀʀ  

ʄʀʊʆʍʆʅɼʈʀɸʃʔʅʆʁ ɼʅʂ ʀ Y-ʍʈʆʄʆʉʆʄʓ 

 

 

 

 

 

03.02.07 ï ʛʝʥʝʪʠʢʘ 

03.01.03 ï ʤʦʣʝʢʫʣʷʨʥʘʷ ʙʠʦʣʦʛʠʷ 

 

 

 

ɸɺʊʆʈɽʌɽʈɸʊ 

ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ  

ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

 

 

 

 

 

ʄʦʩʢʚʘ ï 2012 



 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ ʫʯʨʝʞʜʝʥʠʠ  

çʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ. 

 

ʅʘʫʯʥʳʝ ʢʦʥʩʫʣʴʪʘʥʪ:r 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʘʢʘʜʝʤʠʢ ʕʩʪʦʥʩʢʦʡ ɸʅ ɺʠʣʣʝʤʩ ʈʠʭʘʨʜ ʃʝʦ-ʕʥʜʝʣʝʚʠʯ; 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ ʗʥʢʦʚʩʢʠʡ ʅʠʢʦʣʘʡ ʂʘʟʠʤʠʨʦʚʠʯ. 

 

 

ʆʬʠʮʠʘʣʴʥʳʝ ʦʧʧʦʥʝʥʪʳ: 

 

ʉʪʝʧʘʥʦʚ ɺʘʜʠʤ ɸʥʘʪʦʣʴʝʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʤʝʜʠʮʠʥʩʢʦʡ ʛʝʥʝʪʠʢʠè ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʳʤ ʚʦʧʨʦʩʘʤ; 

 

ʉʧʠʮʳʥ ɺʠʢʪʦʨ ɸʣʝʢʩʝʝʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʥʘʫʯʥʳʡ 

ʮʝʥʪʨè ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʝʥʝʪʠʢʠ; 

 

ɿʘʭʘʨʦʚ-ɻʝʟʝʭʫʩ ʀʣʴʷ ɸʨʪʝʤʝɹʚʠʯ, ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʦʙʱʝʡ ʛʝʥʝʪʠʢʠ 

ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʩʦʚʝʪʥʠʢ ʈɸʅ. 

 

ɺʝʜʫʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ:  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘè, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ, ʢʘʬʝʜʨʘ ʛʝʥʝʪʠʢʠ. 

 

 

ɿʘʱʠʪʘ ʩʦʩʪʦʠʪʩʷ ç___è _______  2012 ʛ. ʚ ___ ʯʘʩʦʚ ʥʘ ʟʘʩʝʜʘʥʠʠ ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʫʯʝʥʦʛʦ 

ʩʦʚʝʪʘ ɼ 001.016.01 ʧʨʠ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ ʫʯʨʝʞʜʝʥʠʠ çʄʝʜʠʢʦ-

ʛʝʥʝʪʠʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ (115478, ʄʦʩʢʚʘ, ʫʣ. 

ʄʦʩʢʚʦʨʝʯʴʝ, ʜ.1). 

 

ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ ʧʦ ʘʜʨʝʩʫ: 115478, ʄʦʩʢʚʘ, ʫʣ. ʄʦʩʢʚʦʨʝʯʴʝ, ʜ.1. 

 

ɸʚʪʦʨʝʬʝʨʘʪ ʨʘʟʦʩʣʘʥ    ç______è___________________ 2012 ʛ. 

 

 

ʋʯʸʥʳʡ ʩʝʢʨʝʪʘʨʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ɼ 001.016.01 

ʧʦ ʟʘʱʠʪʝ ʜʦʢʪʦʨʩʢʠʭ ʠ ʢʘʥʜʠʜʘʪʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʡ,  

ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ                  ɿʠʥʯʝʥʢʦ ʈʝʥʘ ɸʙʫʣʴʬʘʟʦʚʥʘ  



ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ɻʝʥʝʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʧʦʧʫʣʷʮʠʡ ʯʝʣʦʚʝʢʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʚʠʜʥʝʡʰʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʙʠʦʣʦʛʠʠ:  ɸ.ʉ. ʉʝʨʝʙʨʦʚʩʢʠʡ, ʅ.ʂ. 

ʂʦʣʴʮʦʚ, ɺ.ɺ. ɹʫʥʘʢ, ɻ.ʌ. ɼʝʙʝʮ, ʖ.ʇ. ɸʣʪʫʭʦʚ, ʖ.ɻ. ʈʳʯʢʦʚ, L.L. Cavalli-Sforza, W. 

Bodmer, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʤʝʞʥʳʭ ʜʠʩʮʠʧʣʠʥ ï ʘʨʭʝʦʣʦʛʠʠ, ʣʠʥʛʚʠʩʪʠʢʠ, 

ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘʜʮʘʪʴ ʣʝʪ ʧʦʧʫʣʷʮʠʦʥʥʘʷ 

ʛʝʥʝʪʠʢʘ ʧʝʨʝʞʠʚʘʝʪ ʥʦʚʳʡ ʧʦʜʲʝʤ, ʩʚʷʟʘʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʨʝʢʦʤʙʠʥʠʨʫʶʱʠʭ 

ʩʠʩʪʝʤ: ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ (ʤʪɼʅʂ) ʠ Y-ʭʨʦʤʦʩʦʤʳ. ʗʨʢʦ ʚʳʨʘʞʝʥʥʘ ̫

ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʵʪʠʭ ʤʘʨʢʝʨʦʚ, ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ 

ʤʫʪʘʮʠʡ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʝʜʠʪʴ ʠʭ ʧʦʩʪʝʧʝʥʥʦʝ çʥʘʩʣʦʝʥʠʝè, ʥʝ ʨʘʟʙʠʚʘʝʤʦʝ 

ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ï ʚʩʝ ʵʪʦ ʩʜʝʣʘʣʦ ʤʪɼʅʂ ʠ Y-ʭʨʦʤʦʩʦʤʫ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʜʨʝʚʥʠʭ ʤʠʛʨʘʮʠʡ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʠʟʫʯʝʥʠʷ ʛʝʥʦʬʦʥʜʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʬʘʢʪʦʨʦʚ ʠʭ ʤʠʢʨʦʵʚʦʣʶʮʠʠ.  

ʕʪʠ ʥʝʨʝʢʦʤʙʠʥʠʨʫʶʱʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʠ ʧʦʧʫʣʷʮʠʡ, ʪʦʛʜʘ ʢʘʢ ʘʫʪʦʩʦʤʥʳʝ ʤʘʨʢʝʨʳ ʯʘʱʝ 

ʠʩʩʣʝʜʫʶʪʩʷ ʚ ʩʚʷʟʠ ʩ ʟʘʜʘʯʘʤʠ ʛʝʥʦʤʥʦʡ ʤʝʜʠʮʠʥʳ (ʇʫʟʳʨʝʚ ʠ ʜʨ., 2000, 2004; ʉʧʠʮʳʥ 

ʠ ʜʨ., 2000, 2006; ʉʪʝʧʘʥʦʚ, 2003; ʗʥʢʦʚʩʢʠʡ ʠ ʜʨ., 2005; ʄʘʨʫʩʠʥ ʠ ʜʨ., 2006, 2007; 

ɺʦʝʚʦʜʘ ʠ ʜʨ., 2006; Borinskaya et al., 2009; Stepanov et al., 2010a; ɹʦʨʦʚʢʦʚʘ ʠ ʜʨ., 2010; 

ɹʘʨʘʥʦʚ, 2011) ʠ ɼʅʂ-ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʉʪʝʧʘʥʦʚ ʠ ʜʨ., 2003ʘ,ʙ; ʐʦʨʦʭʦʚʘ ʠ ʜʨ., 2005; 

Verbenko et al., 2006; ɼʝʨʝʥʢʦ ʠ ʜʨ., 2007; Zhivotovsky et al., 2007, 2009a,b; Stepanov et al., 

2010b). ɺ ʩʘʤʳʝ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʠʨʘʝʪ ʩʠʣʫ ʠ ʘʥʘʣʠʟ ʧʘʥʝʣʝʡ ʠʟ ʩʦʪʝʥ ʪʳʩʷʯ SNP 

ʤʘʨʢʝʨʦʚ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʘʫʪʦʩʦʤʥʳʭ). ɼʦʩʪʠʛʘʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʩʭʦʜʩʪʚʘ ʧʦʧʫʣʷʮʠʡ, ʪʘʢʦʡ ʘʥʘʣʠʟ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ 

ʣʠʰʴ ʜʣʷ ʥʝʤʥʦʛʠʭ ʧʦʧʫʣʷʮʠʡ ʠ ʥʝʙʦʣʴʰʠʭ (10-20 ʯʝʣʦʚʝʢ) ʚʳʙʦʨʦʢ, ʯʪʦ ʤʦʞʝʪ ʩʤʝʱʘʪʴ 

ʦʮʝʥʢʠ. ʀʟʫʯʝʥʠʝ ʞʝ ʤʪɼʅʂ ʠ Y-ʭʨʦʤʦʩʦʤʳ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʙʰʠʨʥʳʭ ʚʳʙʦʨʢʘʭ 

ʜʝʩʷʪʢʘʤʠ ʠʟʚʝʩʪʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʜʣʷ ʧʦʯʪʠ ʚʩʝʭ ʥʘʨʦʜʦʚ ʤʠʨʘ ʩʦ ʚʩʝʭ ʢʦʥʪʠʥʝʥʪʦʚ.  

ʆʩʦʙʝʥʥʦ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥ ʛʝʥʦʬʦʥʜ ɽʚʨʦʧʳ, ʩʪʘʚʰʠʡ ʜʣʷ ʝʚʨʦʧʝʡʩʢʦʡ ʥʘʫʢʠ 

ʧʦʣʠʛʦʥʦʤ ʜʣʷ ʧʨʦʚʝʨʢʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʠ ʤʝʪʦʜʦʚ. ɺʦʧʨʦʩ ʦ ʧʘʣʝʦʣʠʪʠʯʝʩʢʦʤ 

ʠʣʠ ʥʝʦʣʠʪʠʯʝʩʢʦʤ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʯʝʨʪ ʝʚʨʦʧʝʡʩʢʦʛʦ ʛʝʥʦʬʦʥʜʘ 

ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʤʳʤ ʚʦʧʨʦʩʦʤ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʝ 

ʯʝʣʦʚʝʢʘ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʯʠʩʣʦ ʩʪʘʪʝʡ ʥʘ ʵʪʫ ʪʝʤʫ (ʚ ʪ.ʯ. ʚ ʞʫʨʥʘʣʘʭ Nature ʠ 

Science) ʠ ʘʚʪʦʨʠʪʝʪ ʠʭ ʘʚʪʦʨʦʚ (Ammerman, Cavalli-Sforza, 1987; Cavalli-Sforza et al., 

1994; Richards et al., 1996; Richards et al., 2000; Semino et al., 2000; Barbujani, Bertorelle, 

2002; Chikhi et al.,  2002; Haak et al., 2005; Bramanti et al., 2009 ʠ ʪ.ʜ.). ʆʜʥʘʢʦ ʨʘʙʦʪʳ, 

ʦʙʦʙʱʘʶʱʠʝ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʪɼʅʂ ʠ Y-ʭʨʦʤʦʩʦʤʳ ʚ ɽʚʨʦʧʝ, ʧʦʩʣʝʜʥʠʡ ʨʘʟ 

ʧʨʦʚʦʜʠʣʠʩʴ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʟʘʜ (Richards et al., 2000; Rosser et al., 2000; Semino et al., 

2000; Richards et al., 2002), ʢʦʛʜʘ ʚʧʝʨʚʳʝ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʮʝʣʦʩʪʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʝʥʦʬʦʥʜʝ ɽʚʨʦʧʳ ʧʦ ʦʜʥʦʨʦʜʠʪʝʣʴʩʢʠʤ ɼʅʂ ʤʘʨʢʝʨʘʤ. ʇʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʩʣʝʜʦʚʘʚʰʠʭ ʢʨʫʧʥʳʭ ʨʘʙʦʪ ʠ ʧʦ ʤʪɼʅʂ (Helgason et al., 2001, 2003; 

Meinila et al., 2001; Malyarchuk et al., 2002, 2003, 2004, 2006, 2008; 2011; ɹʝʨʤʠʰʝʚʘ ʠ ʜʨ., 

2002; Orekhov et al., 1999; Pfeiffer et al., 1999; Pereira et al., 2004; Tambets et al., 2004; 

Goodacre et al., 2005; Falchi et al., 2006; Grzybowski et al., 2007; Lappalainen et al., 2008; 

Alvarez-Iglesias et al., 2009;  Santos et al., 2009;  Garcia et al., 2010; Karachanak et al., 2011) 

ʠ ʧʦ Y-ʭʨʦʤʦʩʦʤʝ (Behar et al., 2003; ʍʘʨʴʢʦʚ ʠ ʜʨ., 2004, 2005; Cinnioglu et al., 2003; Di 

Giacomo et al., 2003; Brion et al., 2005; Flores et al., 2003, 2004; Tambets et al., 2004; Alonso 

et al., 2005; Gonʩalves et al., 2005; Kayser et al., 2005; Pericic et al., 2005; Capelli et al., 2006, 

2007; Lappalainen et al., 2006, 2008; Adams et al., 2008;  Balanovsky et al., 2008, 2011; 
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Battaglia et al., 2008; Fechner et al., 2008; Varzari et al., 2009; King et al., 2011; Yunusbaev et 

al., 2011; ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʨʘʙʦʪʳ) ʩʪʘʚʠʣʦ ʟʘʜʘʯʝʡ ʠʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ɽʚʨʦʧʳ. 

ʈʷʜ ʨʘʙʦʪ ʙʳʣ ʧʦʩʚʷʱʝʥ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʤ ʛʘʧʣʦʛʨʫʧʧʘʤ (Di Giacomo et al., 2004; 

Cruciani et al., 2007, 2010; Myres et al., 2010; Underhill et al., 2010; Mendez et al., 2011; 

Onofri et al., 2008; Derenko et al., 2006, 2007, 2010; Rootsi et al., 2007; Tofanelli et al., 2009 

ʠ ʜʨʫʛʠʝ ʨʘʙʦʪʳ). ʅʦ ʦʙʦʙʱʘʶʱʠʡ ʘʥʘʣʠʟ ʚ ʤʘʩʰʪʘʙʝ ʚʩʝʡ ɽʚʨʦʧʳ ʧʦʩʣʝ ʨʘʙʦʪ 2000 

ʛʦʜʘ ʥʝ ʧʨʦʚʦʜʠʣʩʷ.  

ʆ ʧʦʧʫʣʷʮʠʷʭ ʉʝʚʝʨʥʦʡ ɸʟʠʠ ʪʘʢʞʝ ʥʘʢʦʧʣʝʥʳ ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʠ ʧʦ ʤʘʨʢʝʨʘʤ 

Y-ʭʨʦʤʦʩʦʤʳ (Karafet et al., 1997, 2001; ʉʪʝʧʘʥʦʚ, ʇʫʟʳʨʝʚ, 2000ʘ,ʙ,ʚ; ʉʪʝʧʘʥʦʚ ʠ ʜʨ., 

2001; Lell et al., 2002; ʇʫʟʳʨʝʚ ʠ ʜʨ., 2003; Tambets et al., 2004; ʍʘʨʴʢʦʚ ʠ ʜʨ., 2005, 

2007ʘ,ʙ, 2008, 2009, 2011; Stepanov, Kharkov, 2006; Derenko et al., 2006; Lessig et al., 2008; 

Dulik et al., 2011), ʠ ʧʦ ʤʪɼʅʂ (Schurr et al., 1999; Derenko et al., 2000, 2001, 2003, 2007; 

ɼʝʨʝʥʢʦ ʠ ʜʨ., 2002, 2004; Pakendorf et al., 2003, 2005; Fedorova et al., 2003; Zakharov et 

al., 2004; Tajima et al., 2004; ɹʝʨʤʠʰʝʚʘ ʠ ʜʨ., 2005; Starikovskaya et al., 2005; Zlojutro et 

al., 2006;  Volodko et al., 2008; Gokcumen et al., 2008; Rubicz et al., 2010). ʕʪʠ ʜʘʥʥʳʝ ʠ 

ʦʧʳʪ ʠʭ ʦʙʦʙʱʝʥʠʷ (ʉʪʝʧʘʥʦʚ, 2002; ʉʪʝʧʘʥʦʚ ʠ ʜʨ., 2006; Derenko et al., 2006; ɼʝʨʝʥʢʦ, 

2009; ʍʘʨʴʢʦʚ, 2012) ʧʦʟʚʦʣʷʶʪ ʠʟʫʯʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʝʚʨʦʧʝʡʩʢʦʛʦ ʠ ʘʟʠʘʪʩʢʦʛʦ 

ʛʝʥʦʬʦʥʜʦʚ, ʘ ʦʙʰʠʨʥʳʝ ʜʘʥʥʳʝ ʧʦ ʜʨʫʛʠʤ ʨʝʛʠʦʥʘʤ ʤʠʨʘ ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʳʤ ʘʥʘʣʠʟ ʠ 

ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʜʘʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʩʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠʟʫʯʝʥʠʷ ʛʝʥʦʬʦʥʜʘ 

ʩʦʙʨʘʪʴ ʚʦʝʜʠʥʦ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʦʜʳʪʦʞʠʪʴ ʢʘʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʙʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ, ʪʘʢ ʠ ʩʦʩʪʘʚʣʝʥʥʳʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʚʪʦʨʘ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʠʝ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʦ ʛʝʥʦʬʦʥʜʘʭ ʥʘʨʦʜʦʚ ɽʚʨʦʧʳ ʠ ɸʟʠʠ, ʥʦ ʠ ʦ ʤʠʨʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʪɼʅʂ ʠ Y-ʭʨʦʤʦʩʦʤʳ.  

ʉʦʟʜʘʥʠʝ ʪʘʢʠʭ ʙʘʟ ʜʘʥʥʳʭ ʘʢʪʫʘʣʴʥʦ ʠ ʩʘʤʦ ʧʦ ʩʝʙʝ: ʠʭ ʦʪʩʫʪʩʪʚʠʝ ʯʨʝʟʚʳʯʘʡʥʦ 

ʟʘʪʨʫʜʥʷʝʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʝʥʦʬʦʥʜʦʚ. ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ 

ʟʘʩʣʫʞʠʣʠ ʧʨʠʟʥʘʥʠʝ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (Behar et al., 2007, 2009; Quintano-Murci et al., 

2008, 2010; Haak et al., 2010; Haber et al., 2011) ʠ ʧʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʥʝ ʪʦʣʴʢʦ ɽʚʨʦʧʳ, ʥʦ ʠ ɽʚʨʘʟʠʠ. 

ʋʯʠʪʳʚʘʷ ʩʣʦʞʥʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʨʝʚʥʠʭ ʤʠʛʨʘʮʠʡ ʧʦ ʜʘʥʥʳʤ ʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʷʭ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʘʥʘʣʠʟ ɼʅʂ ʧʘʣʝʦʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʟ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʦʢ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʣʝʦ ɼʅʂ  ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʝʥʦʬʦʥʜʘ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʚʦ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʝʥ 

ʘʥʘʣʠʟ ʜʨʝʚʥʝʡ ɼʅʂ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʦʚʘʥ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʧʷʪʠ ʚʨʝʤʝʥʥʳʭ ʩʨʝʟʦʚ 

(ʥʘ ʧʨʦʪʷʞʝʥʠʠ 7000 ʣʝʪ): ʵʧʦʭ ʤʝʟʦʣʠʪʘ, ʥʝʦʣʠʪʘ, ʨʘʥʥʝʛʦ ʤʝʪʘʣʣʘ, ʘʥʪʠʯʥʦʩʪʠ ʠ 

ʅʦʚʦʛʦ ʚʨʝʤʝʥʠ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʩʤʝʞʥʳʭ ʥʘʫʢ ʦ ʯʝʣʦʚʝʢʝ - ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʦʡ ʘʥʪʨʦʧʦʣʦʛʠʠ ʠ ʘʨʭʝʦʣʦʛʠʠ, ʥʦ ʠ 

ʣʠʥʛʚʠʩʪʠʢʠ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʝʥ ʧʘʨʘʣʣʝʣʴʥʳʡ ʘʥʘʣʠʟ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʚʳʧʦʣʥʝʥʥʳʡ ʜʣʷ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʩʝʤʝʡ ɽʚʨʦʧʳ - 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʠ ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʦʡ. ʀ, ʥʝʩʦʤʥʝʥʥʦ, ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ 

ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʠʤʝʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʫʩʩʢʦʛʦ ʛʝʥʦʬʦʥʜʘ, ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʭ ʠ 

ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʠʭ ʥʘʨʦʜʦʚ, ʩʦʩʪʘʚʠʚʰʝʝ ʦʩʥʦʚʥʦʡ ʢʘʨʢʘʩ ʨʘʙʦʪʳ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ʀʟʫʯʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʵʪʘʧʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʦʬʦʥʜʦʚ ʥʘ ʧʨʠʤʝʨʝ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʛʝʥʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʤʘʩʰʪʘʙʝ ɽʚʨʘʟʠʠ ʠ ʩʨʘʚʥʠʪʴ ʨʦʣʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʝʜʩʪʚʘ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʨʦʜʩʪʚʘ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ ʛʝʥʦʬʦʥʜʦʚ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʦ Y-ʭʨʦʤʦʩʦʤʝ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ. 
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

1. ʉʦʟʜʘʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ Y-ʭʨʦʤʦʩʦʤʳ ʠ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʚ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʠ ʤʠʨʘ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ.  

2. ʀʟʫʯʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ Y-ʭʨʦʤʦʩʦʤʳ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʥʘ 

ʪʨʝʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ: ʚ ʧʦʧʫʣʷʮʠʷʭ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ, ɽʚʨʦʧʳ, ɽʚʨʘʟʠʠ.   

3. ʇʨʦʚʝʩʪʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ɽʚʨʦʧʳ ʠ ʚʳʷʚʠʪʴ 

ʬʘʢʪʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫ ʝʚʨʦʧʝʡʩʢʠʭ ʥʘʨʦʜʦʚ, 

ʛʦʚʦʨʷʱʠʭ ʥʘ ʷʟʳʢʘʭ ʨʘʟʣʠʯʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. 

5. ʉʦʟʜʘʪʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʪʣʘʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ ʠ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʚ ʥʘʩʝʣʝʥʠʠ ɽʚʨʘʟʠʠ; ʚʳʷʚʠʪʴ ʦʙʲʝʢʪʠʚʥʦʝ ʜʝʣʝʥʠʝ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʝʥʦʬʦʥʜʳ; ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʧʦʧʫʣʷʮʠʡ 

ʥʘ ʛʝʥʦʬʦʥʜ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ ʠ ɽʚʨʦʧʳ ʚ ʮʝʣʦʤ.  

6. ʅʘ ʧʨʠʤʝʨʝ ʧʦʜʨʘʟʜʝʣʝʥʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ʥʘʨʦʜʦʚ ʂʘʚʢʘʟʘ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʜʨʝʚʦ 

ʨʦʜʩʪʚʘ ʧʦʧʫʣʷʮʠʡ ʧʦ SNP-ʛʘʧʣʦʛʨʫʧʧʘʤ ʠ ʧʦ STR-ʛʘʧʣʦʪʠʧʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʠ 

ʩʦʧʦʩʪʘʚʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʪʠʨʦʚʢʠ ʨʘʟʜʝʣʝʥʠʷ 

ʨʦʜʩʪʚʝʥʥʳʭ ʥʘʨʦʜʦʚ.  

7. ʆʮʝʥʠʪʴ ʨʦʣʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ 

ʛʝʥʦʬʦʥʜʘ ɽʚʨʦʧʳ ʧʦ Y-ʭʨʦʤʦʩʦʤʝ (ʥʘ ʧʨʠʤʝʨʝ ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʦʡ ʩʝʤʴʠ) ʠ ʧʦ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ (ʥʘ ʧʨʠʤʝʨʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ).  

8. ʀʩʩʣʝʜʦʚʘʪʴ ʠʟʤʝʥʯʠʚʦʩʪʴ ʝʚʨʦʧʝʡʩʢʦʛʦ ʛʝʥʦʬʦʥʜʘ ʚʦ ʚʨʝʤʝʥʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʘʥʥʳʭ ʧʦ ʜʨʝʚʥʝʡ ɼʅʂ ʵʧʦʭ ʤʝʟʦʣʠʪʘ, ʥʝʦʣʠʪʘ, ʨʘʥʥʝʛʦ ʤʝʪʘʣʣʘ, ʘʥʪʠʯʥʦʩʪʠ ʠ ʅʦʚʦʛʦ 

ʚʨʝʤʝʥʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ.  

ɺʧʝʨʚʳʝ ʩʦʟʜʘʥʳ ʦʙʰʠʨʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ Y-ʭʨʦʤʦʩʦʤʳ (ʙʦʣʝʝ 

112 ʪʳʩʷʯ ʦʙʨʘʟʮʦʚ) ʠ ʤʪɼʅʂ (ʙʦʣʝʝ 132 ʪʳʩʷʯ ʦʙʨʘʟʮʦʚ) ʚ ʢʦʨʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʤʠʨʘ. 

ɺʧʝʨʚʳʝ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʚʳʷʚʣʝʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʝʚʨʦʧʝʡʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ ʧʦ ʵʪʥʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʝʪʢʠʭ çʵʪʥʠʯʝʩʢʠʭ ʦʙʣʘʢʦʚè.  

ɺʧʝʨʚʳʝ ʚʳʷʚʣʝʥʘ ʚʝʜʫʱʘʷ ʨʦʣʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ɽʚʨʦʧʳ: ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʧʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ.  

ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʫ  ʁʯʘʩʪʴ 

ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ɽʚʨʦʧʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʭ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʥʠʤʘʣʴʥʦ; ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ ʦ ʨʦʣʠ ʜʨʝʡʬʘ ʛʝʥʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʪʘʢʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʚʥʫʪʨʠ- ʠ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ɺʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥ ʰʠʨʦʪʥʳʡ ʪʨʝʥʜ ʫʙʳʚʘʥʠʷ ʢ ʩʝʚʝʨʫ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʪɼʅʂ ʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʳ ʠ ʝʛʦ ʩʚʷʟʴ ʩ ʛʨʫʟʦʤ ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ.  

ɺʧʝʨʚʳʝ ʩʦʟʜʘʥʳ ʘʪʣʘʩʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʝʥʦʬʦʥʜʘ ɽʚʨʘʟʠʠ ʧʦ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ 

ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ ʠ ʤʪɼʅʂ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʘʥʠʮ rʚ ʘʨʝʘʣʝ ɽʚʨʘʟʠʠ.  

ɺʧʝʨʚʳʝ ʧʦʢʘʟʘʥʘ ʜʚʫʩʦʩʪʘʚʥʦʩʪʴ ʨʫʩʩʢʦʛʦ ʛʝʥʦʬʦʥʜʘ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ, 

ʬʦʨʤʠʨʫʶʱʘʷ ʰʠʨʦʪʥʳʡ ʪʨʝʥʜ ʠ ʩʚʷʟʳʚʘʝʤʘʷ ʩ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʤ ʠ 

ʧʘʣʝʦʝʚʨʦʧʝʡʩʢʠʤ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʣʩ ̫ʨʫʩʩʢʠʡ ʛʝʥʦʬʦʥʜ. 

ɺʧʝʨʚʳʝ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʠ ʤʪɼʅʂ ʜʦʢʘʟʘʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʩʪʴ ʚʣʠʷʥʠʷ 

ʤʠʛʨʘʮʠʡ ʠʟ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʘ ʛʝʥʦʬʦʥʜ ʩʣʘʚʷʥ ʠ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ ɽʚʨʦʧʳ.  



4 

 

  

ɺʧʝʨʚʳʝ ʚʳʷʚʣʝʥ ʧʘʨʘʣʣʝʣʠʟʤ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʥʘ 

ʂʘʚʢʘʟʝ ʠ ʙʣʠʟʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʜʘʪʠʨʦʚʦʢ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʩʦʙʳʪʠʡ. 

ʊʘʢʦʡ ʘʥʘʣʠʟ ʚʧʝʨʚʳʝ ʦʩʥʦʚʘʥ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ. 

ɺʧʝʨʚʳʝ ʧʦ ʜʘʥʥʳʤ ʦ ʜʨʝʚʥʝʡ ɼʅʂ ʧʦʢʘʟʘʥʦ ʙʣʠʞʥʝʚʦʩʪʦʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʧʝʨʚʦʛʦ ʥʝʦʣʠʪʠʯʝʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʳ. 

ɺʧʝʨʚʳʝ ʧʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʤʦʥʛʦʣʦʠʜʥʦʛʦ 

(ʠʣʠ çʫʨʘʣʦʠʜʥʦʛʦè) ʢʦʤʧʦʥʝʥʪʘ ʚ ʛʝʥʦʬʦʥʜʝ ʩʝʚʝʨʘ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʵʧʦʭʠ ʤʝʟʦʣʠʪʘ. 

ɺʧʝʨʚʳʝ ʜʦʢʘʟʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʥʘʩʝʣʝʥʠʝʤ ʵʧʦʭʠ ʨʘʥʥʝʛʦ 

ʤʝʪʘʣʣʘ ʠ ʩʦʚʨʝʤʝʥʥʳʤ ʢʦʨʝʥʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʰʠʨʷʶʪ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʪ ʟʥʘʥʠʷ ʦ ʛʝʥʦʬʦʥʜʝ 

ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ, ʥʘʨʦʜʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʉʠʙʠʨʠ ʠ ɽʚʨʘʟʠʠ ʚ ʮʝʣʦʤ. ɼʣʷ ʤʝʜʠʢʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʪʨʝʥʜʳ ʚ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʪɼʅʂ, ʧʦʩʢʦʣʴʢʫ ʟʦʥʳ ʥʠʟʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʢʦʨʨʝʣʠʨʦʚʘʥʳ ʩ 

ʦʪʷʛʦʱʝʥʥʦʩʪʴʶ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʦʡ ʧʘʪʦʣʦʛʠʝʡ. ɺʳʷʚʣʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʘʥʠʮ r

ʚ ʛʝʥʦʬʦʥʜʝ ɽʚʨʘʟʠʠ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʨʝʜʝʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʜʢʠʭ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʥʦʟʦʣʦʛʠʡ. ɼʘʥʥʳʝ ʦ ʛʝʥʦʪʠʧʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʟʚʦʣʷʶʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʠ, ʠʜʝʥʪʠʯʥʦʡ ʚʳʙʦʨʢʝ ʧʘʮʠʝʥʪʦʚ. 

ɼʣʷ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʦʣʫʯʝʥʥʳʝ ʦʙʰʠʨʥʳʝ ʜʘʥʥʳʝ ʦʙ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʪɼʅʂ ʠ Y-ʭʨʦʤʦʩʦʤʳ ʚʘʞʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʬʝʨʝʥʩʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠ ̫ʚʝʨʦʷʪʥʦʛʦ ʨʝʛʠʦʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ ʣʠʮʘ ʧʦ ʦʙʨʘʟʮʫ ɼʅʂ.  

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʣʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʨʦʩʩʠʡʩʢʠʭ ʛʝʥʝʪʠʢʦʚ ʩ 

ʨʦʩʩʠʡʩʢʠʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʣʠʥʛʚʠʩʪʘʤʠ (Balanovsky et al., 2011), ʘʨʭʝʦʣʦʛʘʤʠ (Haak et 

al., 2010), ʧʘʣʝʦʢʣʠʤʘʪʦʣʦʛʘʤʠ (ɹʘʣʘʥʦʚʩʢʠʡ, 2008), ʧʘʣʝʦʘʥʪʨʦʧʦʣʦʛʘʤʠ (Der Sarkisyan, 

in preparation), ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʨʫʛʠʭ ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʣʝʢʮʠʷʭ ʩʪʫʜʝʥʪʘʤ, ʘʩʧʠʨʘʥʪʘʤ, ʫʯʠʪʝʣʷʤ, ʰʢʦʣʴʥʠʢʘʤ, ʤʥʦʛʦʢʨʘʪʥʦ 

ʦʧʠʩʳʚʘʣʠʩʴ ʥʘ ʪʝʣʝʚʠʜʝʥʠʠ, ʨʘʜʠʦ ʠ ʚ ʧʝʯʘʪʠ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʙʦʪʝ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ: ʌɻɹʋ çʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè ʈɸʄʅ, ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ 

ʦʙʱʝʡ ʛʝʥʝʪʠʢʠ ʠʤ. ʅ.ʀ. ɺʘʚʠʣʦʚʘ ʈɸʅ, ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʈɸʅ, 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʈɸʅ, ʀʥʩʪʠʪʫʪ ʘʥʪʨʦʧʦʣʦʛʠʠ ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, 

ʀʥʩʪʠʪʫʪ ʷʟʳʢʦʟʥʘʥʠʷ ʈɸʅ, ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɸʜʳʛʝʡʩʢʠʡ, ɹʝʣʛʦʨʦʜʩʢʠʡ, ɿʘʙʘʡʢʘʣʴʩʢʠʡ, ʂʘʟʘʥʩʢʠʡ, ʂʝʤʝʨʦʚʩʢʠʡ, ʄʦʨʜʦʚʩʢʠʡ, 

ʍʘʨʴʢʦʚʩʢʠʡ, ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ, ʉʣʝʜʩʪʚʝʥʥrʡ ʢʦʤʠʪʝʪ ʈʌ, 

ʈʦʩʩʠʡʩʢʠʡ ʮʝʥʪʨ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʄʠʥʟʜʨʘʚʘ ʈʌ, ʕʩʪʦʥʩʢʠʡ 

ʙʠʦʮʝʥʪʨ, ʅʘʮʠʦʥʘʣʴʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʉʐɸ, ʀʥʩʪʠʪʫʪ ʇʘʩʪʝʨʘ (ʌʨʘʥʮʠʷ), 

ɸʚʩʪʨʘʣʠʡʩʢʠʡ ʮʝʥʪʨ ʜʨʝʚʥʝʡ ɼʅʂ, ʎʝʥʪʨ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʘʤʙʘʤ (ʀʟʨʘʠʣʴ), 

ʃʠʚʘʥʩʢʠʡ ɸʤʝʨʠʢʘʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʋʥʠʚʝʨʩʠʪʝʪ ʄʘʜʫʨʘʷ (ʀʥʜʠʷ), ʋʥʠʚʝʨʩʠʪʝʪ 

ʇʦʤʧʝʷ ʌʘʙʨʘ (ʀʩʧʘʥʠʷ), ɽʚʨʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ. ɻʫʤʠʣʝʚʘ 

(ʂʘʟʘʭʩʪʘʥ), ʅʀʀ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ ʧʨʠ ʄʠʥʟʜʨʘʚʝ ʂʠʨʛʠʟʠʠ, 

ʀʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɸʨʤʝʥʠʠ, ʎʝʥʪʨ 

ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʶʩʪʠʮʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʀʥʩʪʠʪʫʪ ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ, 

ʵʪʥʦʛʨʘʬʠʠ ʠ ʬʦʣʴʢʣʦʨʘ ʅɸʅ ɹʝʣʘʨʫʩʠ, ʄʦʥʛʦʣʴʩʢʘʷ ʘʢʘʜʝʤʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ.  

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

1. ʀʟʤʝʥʯʠʚʦʩʪʴ Y-ʭʨʦʤʦʩʦʤʳ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ ʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ, ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ, ʥʦ ʠ ʧʦ ʵʪʥʠʯʝʩʢʦʤʫ 

ʧʨʠʥʮʠʧʫ: ʧʦʧʫʣʷʮʠʠ ʦʜʥʦʛʦ ʥʘʨʦʜʘ, ʚʦ-ʧʝʨʚʳʭ, ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʭʦʜʩʪʚʦʤ 
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ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʦʪʜʘʣʝʥʳ ʦʪ ʛʝʥʦʬʦʥʜʦʚ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ. ɺʘʞʥʳ 

ʥʘʨʫʰʝʥʠʷ ʵʪʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: ʠʩʢʣʁʯʝʥʠʝ ʠʟ ʧʝʨʚʦʛʦ ʧʨʘʚʠʣʘ - ʚʳʨʘʞʝʥʥʦʝ 

ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʩʝʚʝʨʥʳʤʠ ʠ ʶʞʥʳʤʠ ʨʫʩʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ, ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʚʪʦʨʦʛʦ 

ʧʨʘʚʠʣʘ -  ʟʥʘʯʠʪʝʣʴʥʦʝ çʧʝʨʝʢʨʳʚʘʥʠʝè ʩʣʘʚʷʥʩʢʠʭ ʛʝʥʦʬʦʥʜʦʚ. 

2. ɺ ʛʝʥʦʬʦʥʜʝ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʧʦ ʤʘʨʢʝʨʘʤ ʠ Y-ʭʨʦʤʦʩʦʤʳ, ʠ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʩʢʦʣʴ ʣʠʙʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʤʠʛʨʘʮʠʡ ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʢʦʯʝʚʥʠʢʦʚ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʘʪʣʘʩʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʟʜʘʥʥʳʭ ʦʙʰʠʨʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʫ ʥʘʨʦʜʦʚ ʤʠʨʘ. 

3. ɼʣʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʚ ʥʘʩʝʣʝʥʠʠ ɽʚʨʦʧʳ ʭʘʨʘʢʪʝʨʥʳ ʪʨʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ɺʦ-ʧʝʨʚʳʭ, ʫʤʝʥʴʰʝʥʠʝ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢ 

ʩʝʚʝʨʫ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʜʨʝʡʬʘ ʛʝʥʦʚ ʚ ʩʝʚʝʨʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʚʩʣʝʜʩʪʚʠʝ 

ʩʥʠʞʝʥʠ ̫ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʘʜʝʥʠ ̫ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʪʝ 

ʞʝ ʬʘʢʪʦʨʳ ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ ʧʦʚʳʰʝʥʠʷ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠ ̫ʤʪɼʅʂ ʫ 

ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ɽʚʨʦʧʳ. ɺ-ʪʨʝʪʴʠʭ, ʥʘʨʷʜʫ ʩ ʵʪʠʤʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ, ʠʤʝʝʪʩʷ ʩʚʷʟʴ ʩʪʨʫʢʪʫʨʳ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ 

ʛʝʥʦʬʦʥʜʘ ʩ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ: ʛʝʥʦʬʦʥʜʳ ʧʦʧʫʣʷʮʠʡ ʢʣʘʩʪʝʨʠʟʫʶʪʩʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ. 

4. ʇʘʨʘʣʣʝʣʠʟʤ ʤʝʞʜʫ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ 

ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʯʝʪʢʦ ʧʦʜʨʘʟʜʝʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʢʦʨʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʥʦʛʦ 

ʂʘʚʢʘʟʘ. ʂʘʞʜʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʚʝʪʚʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʷ ʜʦʤʠʥʠʨʫʶʱʘʷ 

ʛʘʧʣʦʛʨʫʧʧʘ Y-ʭʨʦʤʦʩʦʤʳ, ʘ ʤʥʦʛʠʝ ʢʣʘʩʪʝʨʳ ʛʘʧʣʦʪʠʧʦʚ ʚ ʧʨʝʜʝʣʘʭ ʛʘʧʣʦʛʨʫʧʧ 

ʚʳʩʦʢʦ (ʚ ʩʨʝʜʥʝʤ 95%) ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʥʘʨʦʜʦʚ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʜʘʪʠʨʦʚʢʠ 

ʚʦʟʨʘʩʪʘ ʢʣʘʩʪʝʨʦʚ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʜʘʪʠʨʦʚʢʘʤʠ ʨʘʟʜʝʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʷʟʳʢʦʚ ʠ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. 

5. ʉʦʟʜʘʥʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʘʪʣʘʩʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʚʪʦʨʦʤ ʙʘʟ ʜʘʥʥʳʭ, ʦʙʲʝʢʪʠʚʥʦ ʦʧʠʩʳʚʘʶʪ 

ʠʟʤʝʥʯʠʚʦʩʪʴ Y-ʭʨʦʤʦʩʦʤʳ ʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʚ ɽʚʨʘʟʠʠ. ɺr ʷʚʣʝʥʘ ʦʩʥʦʚʥʘ ̫

ʛʝʥʝʪʠʯʝʩʢʘ ̫ʛʨʘʥʠʮʘ, ʨʘʟʜʝʣʷʶʱʘ ̫ɽʚʨʘʟʠʶ ʥʘ ʟʘʧʘʜʥʳʡ ʠ ʚʦʩʪʦʯʥʳʡ ʩʫʙʛʝʥʦʬʦʥʜʳ: 

ʛʨʘʥʠʮʘ ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʂʘʚʢʘʟʝ, ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʶʞʥʳʡ ʋʨʘʣ, ʩʝʚʝʨʥʳʡ ʂʘʟʘʭʩʪʘʥ, 

ʖʞʥʫʶ ʉʠʙʠʨʴ ʠ ʜʘʣʝʝ ʩʣʝʜʫʝʪ ʚʜʦʣʴ ɽʥʠʩʝʷ ʧʦ ʉʨʝʜʥʝʡ ʉʠʙʠʨʠ.  

6. ʆ ʙʣʠʞʥʝʚʦʩʪʦʯʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʧʝʨʚʳʭ ʥʝʦʣʠʪʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ɽʚʨʦʧʳ 

(ʢʫʣʴʪʫʨʘ ʣʠʥʝʡʥʦ-ʣʝʥʪʦʯʥʦʡ ʢʝʨʘʤʠʢʠ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦ 

ʜʨʝʚʥʝʡ ɼʅʂ ʩ ʩʦʟʜʘʥʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʛʝʥʦʬʦʥʜʝ. ɺ 

ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʡ ʧʝʨʠʦʜ ʤʝʟʦʣʠʪʘ ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦʝ ʥʘʩʝʣʝʥʠʝ (ʜʘʥʥʳʝ ʧʦ 

ʖʞʥʦʤʫ ʆʣʝʥʴʝʤʫ ʦʩʪʨʦʚʫ) ʦʙʣʘʜʘʣʦ ʙʦʣʴʰʠʤ, ʯʝʤ ʩʝʡʯʘʩ, ʩʭʦʜʩʪʚʦʤ ʩ  ʥʘʩʝʣʝʥʠʝʤ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ; ʯʘʩʪʴ ʧʦʩʣʝʜʫʶʱʠʭ ʤʠʛʨʘʮʠʡ ʠʟ ʉʠʙʠʨʠ ʫʛʘʩʣʘ, ʥʝ ʦʩʪʘʚʠʚ ʩʣʝʜʦʚ 

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʛʝʥʦʬʦʥʜʝ (ʜʘʥʥʳʝ ʧʦ ɹʦʣʴʰʦʤʫ ʆʣʝʥʴʝʤʫ ʦʩʪʨʦʚʫ).  

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʥʘ International Congress of the European 

Anthropological association ñAnthropology and Societyò (ʏʝʭʠʷ, 2003); ʊʨʝʪʴʠʭ 

ɸʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʭ ʯʪʝʥʠʷʭ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ ɺ.ʇ. ɸʣʝʢʩʝʝʚʘ "ʕʢʦʣʦʛʠʷ ʠ ʜʝʤʦʛʨʘʬʠʷ 

ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʰʣʦʤ ʠ ʥʘʩʪʦʷʱʝʤ" (ʄʦʩʢʚʘ, 2004); ɺʪʦʨʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ (ʩʦʚʤʝʩʪʥʦ ʩ 

ʧʦʩʦʣʴʩʪʚʦʤ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ) ʰʢʦʣʝ-ʩʝʤʠʥʘʨʝ "ʇʨʦʙʣʝʤʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ʥʘʫʯʥʳʝ ʠʥʥʦʚʘʮʠʠ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ" (ʄʦʩʢʚʘ, 2004); III  ʉʲʝʟʜʝ ɺʘʚʠʣʦʚʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʛʝʥʝʪʠʢʦʚ ʠ ʩʝʣʝʢʮʠʦʥʝʨʦʚ (ʄʦʩʢʚʘ, 2004); ʩʝʤʠʥʘʨʝ ʛʨʫʧʧʳ ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ 

ʉ.ɸ. ʉʪʘʨʦʩʪʠʥʘ ʚ ʈʦʩʩʠʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʛʫʤʘʥʠʪʘʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ʄʦʩʢʚʘ, 
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2004);  ʩʝʤʠʥʘʨʝ ʦʪʜʝʣʘ ʵʚʦʣʶʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʕʩʪʦʥʩʢʦʛʦ ʙʠʦʮʝʥʪʨʘ (ʕʩʪʦʥʠʷ, 2005); 

ʢʦʥʬʝʨʝʥʮʠʠ "ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʷʟʳʢʦʟʥʘʥʠʷ ʠ ʜʘʣʴʥʝʝ 

ʨʦʜʩʪʚʦ ʷʟʳʢʦʚ" (ʄʦʩʢʚʘ, 2006); ʢʦʥʬʝʨʝʥʮʠʠ "ʇʫʪʴ ʥʘ ʩʝʚʝʨ: ʠʥʠʮʠʘʣʴʥʦʝ ʟʘʩʝʣʝʥʠʝ 

ʯʝʣʦʚʝʢʦʤ ɸʨʢʪʠʢʠ ʠ ʉʫʙʘʨʢʪʠʢʠ" (ʄʦʩʢʚʘ, 2007); 5
th
 ISABS Conference in Forensic 

Genetics and Molecular Anthropology (ʍʦʨʚʘʪʠʷ, 2007); ʩʝʤʠʥʘʨʝ ʵʢʩʧʝʨʪʦʚ-ʙʠʦʣʦʛʦʚ ʕʂʎ 

ʄɺɼ, ɻʋɺɼ, ʋɺɼ ʩʫʙʲʝʢʪʦʚ ʈʌ "ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʢʩʧʝʨʪʠʟ ʪʢʘʥʝʡ ʠ ʚʳʜʝʣʝʥʠʡ ʯʝʣʦʚʝʢʘ" (ʂʨʘʩʥʦʷʨʩʢ, 

2008); ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ɸʜʘʧʪʘʮʠʷ ʢʘʢ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʩʚʦʝʦʙʨʘʟʠʷ ʜʨʝʚʥʝʛʦ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ɽʚʨʘʟʠʠ" ʧʘʤʷʪʠ 

ʘʢʘʜ. ʊ.ʀ. ɸʣʝʢʩʝʝʚʦʡ (ʄʦʩʢʚʘ, 2008); V ʉʲʝʟʜʝ ɺʘʚʠʣʦʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʛʝʥʝʪʠʢʦʚ ʠ 

ʩʝʣʝʢʮʠʦʥʝʨʦʚ (ʄʦʩʢʚʘ, 2009); ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʏʝʣʦʚʝʢ: ʝʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʠʩʪʦʨʠʷ" (ʄʦʩʢʚʘ, 2009); ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

ʌɻɹʋ çʄɻʅʎè ʈɸʄʅ (ʄʦʩʢʚʘ, 2009); 3rd workshop "Foundations of Europe - Prehistoric 

roots of Europe" (ʀʩʧʘʥʠʷ, 2009); VI ʉʲʝʟʜʝ ʈʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ 

ʛʝʥʝʪʠʢʦʚ (ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, 2010); ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʝ ʜʣʷ ʤʦʣʦʜʝʞʠ 

"ɻʦʨʠʟʦʥʪʳ ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʠ" (ɿʚʝʥʠʛʦʨʦʜ, 2009); VIII ʂʫʨʯʘʪʦʚʩʢʦʡ ʤʦʣʦʜʝʞʥʦʡ 

ʥʘʫʯʥʦʡ ʰʢʦʣʝ (ʄʦʩʢʚʘ, 2010); 5ʡ ʥʘʫʯʥʦʡ ʰʢʦʣʝ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʛʝʥʝʪʠʢʝ "ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʝʥʝʪʠʢʘ ʯʝʣʦʚʝʢʘ" (ʉ-ʇʝʪʝʨʙʫʨʛ, 2010); XVII ʉʘʚʸʣʦʚʩʢʠʭ 

ʯʪʝʥʠʷʭ "ɻʝʥʝʘʣʦʛʠ ̫ ʠ ʛʝʥʝʪʠʢʘ" (ʄʦʩʢʚʘ, 2010); ʩʝʤʠʥʘʨʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ɼʘʨʚʠʥʦʚʩʢʦʛʦ ʤʫʟʝʷ "ʕʚʦʣʶʮʠʷ ʯʝʣʦʚʝʢʘ ʩʝʛʦʜʥʷ"; ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʇʨʦʙʣʝʤʳ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠ ʦʙʱʝʡ ʛʝʥʝʪʠʢʠè (ʄʦʩʢʚʘ, 2011); ʥʘ hʝʩʪʠ ʝʞʝʛʦʜʥʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ The Genographic Project (ʉʐɸ, 2005; ʖɸʈ, 2006; ʂʠʪʘʡ, 

2007; ʕʩʪʦʥʠʷ, 2008; ɸʚʩʪʨʘʣʠʷ, 2010; ʉʐɸ, 2011). 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ.  ɸʚʪʦʨ ʫʯʘʩʪʚʦʚʘʣ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʜʠʮʠʡ ʧʦ ʦʙʩʣʝʜʦʚʘʥʠʶ ʥʘʩʝʣʝʥʠʷ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʂʘʚʢʘʟʘ, ʖʞʥʦʡ ʉʠʙʠʨʠ, 

ʂʘʟʘʭʩʪʘʥʘ, ʂʠʨʛʠʟʠʠ, ʄʦʥʛʦʣʠʠ, ʊʘʜʞʠʢʠʩʪʘʥʘ, ʨʫʢʦʚʦʜʠʣ ʰʝʩʪɹ  ʁʵʢʩʧʝʜʠʮʠʦʥʥʳʤʠ 

ʛʨʘʥʪʘʤʠ ʈʌʌʀ, ʣʠʯʥʦ ʛʝʥʦʪʠʧʠʨʦʚʘʣ ʤʘʨʢʝʨʳ ʤʪɼʅʂ ʠ Y-ʭʨʦʤʦʩʦʤʳ ʚ 

ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ, ʨʫʢʦʚʦʜʠʣ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝʤ Y-ʭʨʦʤʦʩʦʤʳ ʚ 

ʥʘʩʝʣʝʥʠʠ ʂʘʚʢʘʟʘ, ʉʠʙʠʨʠ, ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʨʫʢʦʚʦʜʠʣ ʩʦʟʜʘʥʠʝʤ ʙʘʟ ʜʘʥʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʥʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʣʠʯʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣ 

ʪʝʭʥʦʣʦʛʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʛʝʥʦʬʦʥʜʘ ʠ ʩʦʟʜʘʚʘʣ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʘʪʣʘʩ r

ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʪɼʅʂ ʠ Y-ʭʨʦʤʦʩʦʤʳ, ʣʠʯʥʦ ʧʨʦʚʦʜʠʣ ʚʝʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ, ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʚʳʧʦʣʥʠʣ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʠ ʦʧʠʩʘʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʨʫʢʦʚʦʜʠʣ ʢʘʥʜʠʜʘʪʩʢʠʤʠ ʜʠʩʩʝʨʪʘʮʠʷʤʠ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʨʝʚʥʝʡ ɼʅʂ 

ʫʯʘʩʪʚʦʚʘʣ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ, ʚʳʧʦʣʥʠʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʧʠʩʢʝ ʨʘʙʦʪ ʧʦ 

ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ, ʥʘʧʠʩʘʥʳ ʣʠʯʥʦ ʘʚʪʦʨʦʤ.  ʉʫʤʤʘʨʥʦ ʣʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ 80%. 

ʇʫʙʣʠʢʘʮʠʠ: ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 37 ʥʘʫʯʥʳʭ 

ʨʘʙʦʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 29 ʩʪʘʪʝʡ ʚ ʚʝʜʫʱʠʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ ʜʣʷ ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʡ, ʘ ʪʘʢʞʝ ʚ ʤʦʥʦʛʨʘʬʠʠ.  

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʥʝʜʨʝʥʳ ʚ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ɹʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄʦʩʢʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ (ʄʦʩʢʚʘ, ʃʝʥʠʥʩʢʠʝ ʛʦʨʳ, ʜ.1, ʩʪʨ. 

12), ʍʘʨʴʢʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ʅ. ʂʘʨʘʟʠʥʘ (ʛ. ʍʘʨʴʢʦʚ, ʧʣ. 

ʉʚʦʙʦʜʳ, 4), ʌɻɹʆʋ ɺʇʆ çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè (ʛ. ʂʝʤʝʨʦʚʦ, 

ʫʣ. ʂʨʘʩʥʘʷ, ʜ.6), ʌɻɹʆʋ ɺʇʆ çɸʜʳʛʝʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè (ʛ. ʄʘʡʢʦʧ, 
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ʫʣ. ʇʝʨʚʦʤʘʡʩʢʘʷ, ʜ. 208), ʌɻɹʆʋ ɺʇʆ çɸʤʫʨʩʢʠʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè (ʛ. ʂʦʤʩʦʤʦʣʴʩʢ-ʥʘ-ɸʤʫʨʝ, ʫʣ. ʂʠʨʦʚʘ, ʜ.17, ʢʦʨʧ. 2). 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 357 ʩʪʨʘʥʠʮʘʭ ʠ ʩʦʜʝʨʞʠʪ 6 ʛʣʘʚ, 

ʚʚʝʜʝʥʠʝ, ʚʳʚʦʜʳ, ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ (348 ʠʩʪʦʯʥʠʢʦʚ, ʠʟ ʥʠʭ 215 ʟʘʨʫʙʝʞʥʳʭ). ʈʘʙʦʪʘ 

ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 30 ʪʘʙʣʠʮʘʤʠ ʠ 99 ʨʠʩʫʥʢʘʤʠ (ʚʢʣʶʯʘʷ ʢʘʨʪʳ).  
 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ 

ʠʟʤʝʥʯʠʚʦʩʪʠ Y-ʭʨʦʤʦʩʦʤʳ (ʪʘʙʣ. 1), ʤʪɼʅʂ (ʪʘʙʣ. 2) ʠ ʩʦʟʜʘʥʥʳʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʘʚʪʦʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʪʘʙʣ. 3). ʀʥʬʦʨʤʘʮʠʷ ʧʦ 

ʜʨʝʚʥʝʡ ɼʅʂ ʧʦʣʫʯʝʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ɸʚʩʪʨʘʣʠʡʩʢʠʤ ʮʝʥʪʨʦʤ ʜʨʝʚʥʝʡ ɼʅʂ (ʪʘʙʣ. 4).  

ʉʆɹʉʊɺɽʅʅʓɽ ɼɸʅʅʓɽ. ʇʝʨʝʯʝʥʴ ʧʦʧʫʣʷʮʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʧʦʣʫʯʝʥʳ 

ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ (ʦʙʨʘʟʮʳ 

ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ) ʩʦʙʨʘʥ ʚ ʭʦʜʝ ʤʥʦʛʦʣʝʪʥʠʭ ʵʢʩʧʝʜʠʮʠʡ (1998-2010 ʛʛ.), ʧʨʦʚʝʜʝʥʥʳʭ 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɽ.ɺ. ɹʘʣʘʥʦʚʩʢʦʡ ʠ ʘʚʪʦʨʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʢʦʣʣʝʢʪʠʚʦʤ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ ʯʝʣʦʚʝʢʘ ʌɻɹʋ çʄɻʅʎè ʈɸʄʅ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ 

ɸʜʳʛʝʡʩʢʠʤ, ɹʝʣʛʦʨʦʜʩʢʠʤ, ʂʝʤʝʨʦʚʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʥʘʫʯʥʳʤʠ 

ʫʯʨʝʞʜʝʥʠʷʤʠ ɸʨʤʝʥʠʠ, ɹʝʣʦʨʫʩʩʠʠ, ʂʘʟʘʭʩʪʘʥʘ, ʂʠʨʛʠʟʠʠ, ʄʦʥʛʦʣʠʠ, ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ 

ʋʢʨʘʠʥʳ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʦʚ ʈʌʌʀ, ʈɻʅʌ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʦʝʢʪʘ Genographic. ɺʦ 

ʚʩʝʭ ʵʢʩʧʝʜʠʮʠʷʭ ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʳ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʥʦ ʨʦʜʦʩʣʦʚʥʳʤ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʧʦʢʦʣʝʥʠʡ (ʧʨʦʙʘʥʜ, ʝʛʦ ʨʦʜʠʪʝʣʠ ʠ ʙʘʙʫʰʢʠ-ʜʝʜʫʰʢʠ) ʧʨʠʥʘʜʣʝʞʘʣʠ 

ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ (ʚ ʧʨʝʜʝʣʘʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ ʜʘʥʥʦʛʦ ʠ ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʦʚ) ʠ 

ʜʘʥʥʦʡ ʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʝ. ʈʦʜʩʪʚʝʥʥʠʢʠ ʜʦ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʪʱʘʪʝʣʴʥʦ 

ʠʩʢʣʶʯʘʣʠʩʴ. ɺʩʝ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʜʘʣʠ ʧʠʩʴʤʝʥʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʕʪʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʌɻɹʋ çʄɻʅʎè ʈɸʄʅ. 

ʇʦ Y-ʭʨʦʤʦʩʦʤʝ ʠʟʫʯʝʥʳ ʧʦʧʫʣʷʮʠʠ ʨʫʩʩʢʠʝ (N=1353), ʢʘʚʢʘʟʩʢʠʝ (N=1695), 

ʉʠʙʠʨʠ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (N=1241); ʚʳʙʦʨʢʘ ʧʨʝʚʳʩʠʣʘ 4000 ʦʙʨʘʟʮʦʚ (ʪʘʙʣ. 1). 

ʇʦ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʨʫʩʩʢʠʝ, ʫʢʨʘʠʥʩʢʠʝ, ʙʝʣʦʨʫʩʩʢʠʝ ʠ 

ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʠʝ ʧʦʧʫʣʷʮʠʠ, ʩʫʤʤʘʨʥʦ ʙʦʣʝʝ 3000 ʦʙʨʘʟʮʦʚ (ʪʘʙʣ. 2). 

ɼʨʝʚʥʷʷ ɼʅʂ ʵʧʦʭ ʤʝʟʦʣʠʪʘ, ʥʝʦʣʠʪʘ, ʨʘʥʥʝʛʦ ʤʝʪʘʣʣʘ, ʘʥʪʠʯʥʦʩʪʠ ʠ ʅʦʚʦʛʦ 

ʚʨʝʤʝʥʠ ʠʟ ʨʘʟʥʳʭ ʨʝʛʠʦʥʦʚ ɽʚʨʦʧʳ (ʪʘʙʣ. 3) ʛʝʥʦʪʠʧʠʨʦʚʘʥʘ ʧʦ ʤʘʨʢʝʨʘʤ ʤʪɼʅʂ ʚ 

ɸʚʩʪʨʘʣʠʡʩʢʦʤ ʮʝʥʪʨʝ ʜʨʝʚʥʝʡ ɼʅʂ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʫʯʘʩʪʠʠ ʘʚʪʦʨʘ.  

ɹɸɿʓ ɼɸʅʅʓʍ. ɺʪʦʨʘʷ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ï ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʤʪɼʅʂ (MURKA) ʠ ʧʦ 

Y-ʭʨʦʤʦʩʦʤʝ (Y-base) ʦ ʥʘʩʝʣʝʥʠʠ ʤʠʨʘ ʥʘ ʦʩʥʦʚʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʩʦʟʜʘʥʥʳʝ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʚʪʦʨʘ.  

ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 20 ʣʝʪ ʩʦʰʣʘ ʮʝʣʘʷ ʣʘʚʠʥʘ ʩʪʘʪʝʡ, ʥʝʩʫʱʠʭ ʩʚʝʜʝʥʠʷ ʧʦ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʪɼʅʂ ʚ ʧʦʧʫʣʷʮʠʷʭ ʤʠʨʘ.  ʅʘʘh ʙʘʟʘ ʜʘʥʥʳʭ (çMURKA: ʙʘʟʘ ʜʘʥʥʳʭ 

ʧʦ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝè, 

ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʠʪʝʣʠ: ʆ.ʇ. ɹʘʣʘʥʦʚʩʢʠʡ, ɺ.ɺ. ɿʘʧʦʨʦʞʯʝʥʢʦ, ɸ.ʉ. ʇʰʝʥʠʯʥʦʚ) ʨʦʩʣʘ 

ʪʘʢʞʝ ʣʘʚʠʥʦʦʙʨʘʟʥʦ. ɺ 2004 ʛʦʜʫ ʚ ʙʘʟʝ ʠʤʝʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʦ 33 000 ʦʙʨʘʟʮʦʚ ʤʪɼʅʂ; 

ʚ 2007 ʛʦʜʫ ï 62 000; ʚ 2008 ʛʦʜʫ ï 95 000; ʚ 2010 ʛʦʜʫ ï 135 000. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʙʘʟʘ 

ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 206 000 ʦʙʨʘʟʮʘʭ. ʀʟ ʥʠʭ 8 870 - ʧʦʣʥʳʝ ʤʪɼʅʂ ʛʝʥʦʤʳ, 15 000  

- ʜʘʥʥʳʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʛʘʧʣʦʛʨʫʧʧʘʤ, 50 000 ï ʜʘʥʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʦʝʢʪʘ çɻʝʥʦʛʨʘʬʠʷè (ʥʝʪ ʧʨʠʚʷʟʢʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʦʧʫʣʷʮʠʷʤ) ʠ 132 600 ʦʙʨʘʟʮʦʚ ï 

ʦʙʳʯʥʳʝ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʦ ʢʦʨʝʥʥʦʤ ʥʘʩʝʣʝʥʠʠ, ʢʦʪʦʨʳʝ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ. ɺʘʞʥʦʡ ʯʝʨʪʦʡ ʙʘʟʳ ʷʚʣʷʝʪʩʷ ʧʦʜʨʦʙʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʧʫʣʷʮʠʡ.  
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ʊʘʙʣʠʮʘ 1. ʇʦʧʫʣʷʮʠʠ, ʠʟʫʯʝʥʥʳʝ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ 
 

ʇʦʧʫʣʷʮʠʷ* ʅʘʨʦʜ ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʣʦʢʘʣʠʟʘʮʠʷ N ɼʦʣʛʦʪʘ ʐʠʨʦʪʘ 

ʇʠʥʝʛʘ ʨʫʩʩʢʠʝ ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ., ʇʠʥʝʞʩʢʠʡ ʨ-ʥ 114 46.53 63.43 

ʄʝʟʝʥʴ ʨʫʩʩʢʠʝ ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ., ʃʝʰʫʢʦʥʩʢʠʡ ʨ-ʥ 54 45.74 64.9 

ʂʨʘʩʥʦʙʦʨʩʢ ʨʫʩʩʢʠʝ ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ., ʂʨʘʩʥʦʙʦʨʩʢʠʡ ʠ ʃʝʥʩʢʠʡ ʨ-ʥ  r 91 45.94 61.56 

ɺʦʣʦʛʜʘ ʨʫʩʩʢʠʝ ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣ, ʨʘʟʥʳʝ ʨ-ʥ  r 121 39.9 59.23 

ʂʘʰʠʥ ʨʫʩʩʢʠʝ ʊʚʝʨʩʢʘʷ ʦʙʣ., ʂʘʰʠʥʩʢʠʡ ʨ-ʥ 73 37.61 57.36 

ʇʦʨʭʦʚ ʨʫʩʩʢʠʝ ʇʩʢʦʚʩʢʘʷ ʦʙʣ., ʇʦʨʭʦʚʩʢʠʡ ʨ-ʥ 57 29.56 57.77 

ʆʩʪʨʦʚ ʨʫʩʩʢʠʝ ʇʩʢʦʚʩʢʘʷ ʦʙʣ., ʆʩʪʨʦʚʩʢʠʡ ʨ-ʥ 75 28.32 57.35 

ʉʤʦʣʝʥʩʢ ʨʫʩʩʢʠʝ ʉʤʦʣʝʥʩʢʘʷ ʦʙʣ., ʈʦʩʣʘʚʣʴʩʢʠʡ ʨ-ʥ 107 32.88 53.93 

ʂʦʩʪʨʦʤʘ (ʋʥʞʘ) ʨʫʩʩʢʠʝ ʂʦʩʪʨʦʤʩʢʘʷ ʦʙʣ., ʄʘʥʪʫʨʦʚʩʢʠʡ ʠ ʄʝʞʝʚʩʢʦʡ ʨ-ʥʳ  52 44.77 58.33 

ʈʫʩʩʢʠʝ ɹʝʣʛʦʨʦʜ ʨʫʩʩʢʠʝ ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣ., ʗʢʦʚʣʝʚʩʢʠʡ, ʂʨʘʩʥʝʥʩʢʠʡ, 

ʇʨʦʭʦʨʦʚʩʢʠʡ ʨ-ʥ  r 143 36.48 50.78 

ʃʠʚʥʳ ʨʫʩʩʢʠʝ ʆʨʣʦʚʩʢʘʷ ʦʙʣ., ʃʠʚʥʝʥʩʢʠʡ ʨ-ʥ 110 37.59 52.4 

ʇʨʠʩʪʝʥʴ ʨʫʩʩʢʠʝ ʂʫʨʩʢʘʷ ʦʙʣ., ʇʨʠʩʪʝʥʩʢʠʡ ʨ-ʥ 45 36.71 51.23 

ʈʝʧʴʝʚʢʘ ʨʫʩʩʢʠʝ ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣ., ʈʝʧʴʝʚʩʢʠʡ ʨ-ʥ 96 38.65 51.08 

ʂʫʙʘʥʩʢʠʝ ʢʘʟʘʢʠ ʨʫʩʩʢʠʝ ɸʜʳʛʝʷ, ʄʘʡʢʦʧʩʢʠʡ ʨ-ʥ 90 40.17 44.51 

ʊʝʨʩʢʠʝ ʢʘʟʘʢʠ ʨʫʩʩʢʠʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ, ʄʘʡʩʢʠʡ, ʇʨʦʭʣʘʜʥʝʥʩʢʠʡ ʨ-ʥ  r 125 44.0 43.7 

ʐʘʧʩʫʛʠ ʘhʧʩʫʛʠ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʊʫʘʧʩʠʥʩʢʠʡ, ʃʘʟʘʨʝʚʩʢʠʡ ʨ-ʥ  r 100 39.1 44.2 

ɸʙʭʘʟʳ ʘʙʭʘʟʳ ɸʙʭʘʟʠʷ, ʨʘʟʥʳʝ ʨ-ʥ  r 58 41.10 43.1 

ʏʝʨʢʝʩʳ ʯʝʨʢʝʩʳ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʠʷ, ʍʘʙʝʟʩʢʠʡ, ʇʨʠʢʫʙʘʥʩʢʠʡ ʨ-ʥ  r 142 41.7 43.8 

ʆʩʝʪʠʥʳ ʦʩʝʪʠʥʳ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ, ɼʠʛʦʨʩʢʠʡ, ʀʨʘʬʩʢʠʡ, ɸʣʘʛʠʨʩʢʠʡ, 

ʇʨʘʚʦʙʝʨʝʞʥʳʡ, ʇʨʠʛʦʨʦʜʥʳʡ ʨ-ʥʳ; ʖʞʥʘʷ ʆʩʝʪʠʷ. 359 44.0 42.8 

ʀʥʛʫʰʠ ʠʥʛʫʰʠ ʀʥʛʫʰʝʪʠʷ, ʄʘʣʛʦʙʝʢʩʢʠʡ ʨ-ʥ 143 45.0 43.1 

ʏʝʯʝʥʮʳ ʯʝʯʝʥʮʳ ʀʥʛʫʰʝʪʠʷ, ʄʘʣʛʦʙʝʢʩʢʠʡ ʨ-ʥ;  

ʏʝʯʥʷ, ɸʯʭʦʡ-ʄʘʨʪʘʥʦʚʩʢʠʡ ʨ-ʥ; ɼʘʛʝʩʪʘʥ, 

ʂʘʟʙʝʢʦʚʩʢʠʡ, ʍʘʩʘʚʶʨʪʦʚʩʢʠʡ, ʅʦʚʦʣʘʢʩʢʠʡ ʨ-ʥ  r 330 46.0 43.2 

ɸʚʘʨʮʳ ʘʚʘʨʮʳ ɼʘʛʝʩʪʘʥ, ʋʥʮʫʢʫʣʴʩʢʠʡ, ɻʫʥʠʙʩʢʠʡ ʨ-ʥ  r 115 46.9 42.5 

ɼʘʨʛʠʥʮ r ʜʘʨʛʠʥʮʳ ɼʘʛʝʩʪʘʥ, ɸʢʫʰʠʥʩʢʠʡ, ɼʘʭʘʜʘʝʚʩʢʠʡ ʨ-ʥ  r 101 47.2 42.2 

ʂʫʙʘʯʠʥʮʳ ʢʫʙʘʯʠʥʮʳ ɼʘʛʝʩʪʘʥ,  ɼʘʭʘʜʘʝʚʩʢʠʡ ʨ-ʥ 65 47.6 42.1 

ʂʘʡʪʘʛʮʳ ʢʘʡʪʘʛʮʳ ɼʘʛʝʩʪʘʥ, ʂʘʡʪʘʛʩʢʠʡ ʨ-ʥ 33 47.63 42.2 

ʃʝʟʛʠʥʳ ʣʝʟʛʠʥʳ ɼʘʛʝʩʪʘʥ, ɸʭʪʳʥʩʢʠʡ ʨ-ʥ 81 47.70 41.5 

ɸʨʤʷʥʝ ʘʨʤʷʥʝ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ ʠ ɸʜʳʛʝʷ, ʨʘʟʥʳʝ ʨ-ʥ  r 115 40.1 44.1 

ɸʨʤʷʥʝ-ʘʤʰʝʥʳ ʘʨʤʷʥʝ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ (ʤʠʛʨʘʥʪʳ ʠʟ ʊʫʨʮʠʠ) 53 - - 

ʂʫʤʘʥʜʠʥʮʳ, 

ʯʝʣʢʘʥʮʳ, ʪʫʙʘʣʘʨʳ 

ʩʝʚʝʨʥʳʝ 

ʘʣʪʘʡʮʳ 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʉʦʣʪʦʥʩʢʠʡ ʨ-ʥ 

ɸʣʪʘʡ, ʊʫʨʦʯʘʢʩʢʠʡ ʠ ʏʦʡʩʢʠʡ ʨ-ʥ  r 202 52.2 87.42 

ɸʣʪʘʡ-ʢʠʞʠ, 

ʪʝʣʝʥʛʠʪʳ 

ʶʞʥʳʝ 

ʘʣʪʘʡʮ  r

ɸʣʪʘʡ, ʆʥʛʫʜʘʡʩʢʠʡ, ʋʣʘʛʘʥʩʢʠʡ, ʂʦʰ-ɸʛʘʯʩʢʠʡ, 

ʏʦʡʩʢʠʡ, ʊʫʨʦʯʘʢʩʢʠʡ ʨ-ʥ  r 207 50.03 88.5 

ʐʦʨʮʳ (ʛʦʨʥʳʝ ʠ 

ʘʙʘʢʘʥʩʢʠʝ) 

ʰʦʨʮʳ ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣ., ʊʘʰʪʘʛʦʣʴʩʢʠʡ ʨ-ʥ 
ʍʘʢʘʩʠʷ, ʊʘʰʪʳʧʩʢʠʡ ʨ-ʥ 139 52.75 88 

ʂʘʯʠʥʮʳ, ʩʘʛʘʡʮʳ, 

ʢʦʡʙʘʣʳ, ʢrʟʳʣʴʮʳ 

ʭʘʢʘʩʳ ʍʘʢʘʩʠʷ, ɸʩʢʠʟʩʢʠʡ, ɹʝʡʩʢʠʡ, ʆʨʜʞʦʥʠʢʠʜʟʝʚʩʢʠʡ, 
ʊʘʰʪʳʧʩʢʠʡ, ʐʠʨʠʥʩʢʠʡ ʨ-ʥ  r 185 53 90 

ʂʘʟʘʭʠ ɸʣʪʘʷ ʢʘʟʘʭʠ ʂʘʟʘʭʩʪʘʥ, ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣ., ʂʘʪʦʥ-

ʂʘʨʘʛʘʡʩʢʠʡ ʨ-ʥ. 122 49.16 85.6 
ʂʠʨʛʠʟʳ ʩʝʚʝʨʥʳʝ ʢʠʨʛʠʟ  r ʂʠʨʛʠʟʠʷ, ʅʘʨʳʥʩʢʠʡ, ʊʘʣʘʩʩʢʠʡ ʨ-ʥ  r 140 41.42 76 
ʂʠʨʛʠʟʳ ʇʘʤʠʨʘ ʢʠʨʛʠʟ  r ʊʘʜʞʠʢʠʩʪʘʥ,, ʄʫʨʛʘʙʩʢʠʡ ʨ-ʥ 106 38.15 73.95 
ʄʦʥʛʦʣʳ ɸʣʪʘʷ ʤʦʥʛʦʣʳ ʄʦʥʛʦʣʠʷ, ʘʡʤʘʢʠ ɹʘʡʘʥ-ʋʣʛʠʡ, ʍʦʚʜ, ɻʦʙʠ-ɸʣʪʘʡ 140 48 96 

ʉʫʤʤʘʨʥʦ 20 ʵʪʥʦʩʦʚ 6 ʩʪʨʘʥ, 39 ʦʙʣʘʩʪʝʡ, 81 ʨʘʡʦʥ 4289 - - 

ʇʨʠʤʝʯʘʥʠʝ: * ʜʘʥʦ ʫʩʣʦʚʥʦʝ ʥʘʟʚʘʥʠʝ ʧʦʧʫʣʷʮʠʠ, ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʦʝ ʚ ʪʘʙʣʠʮʘʭ ʠ ʪʝʢʩʪʝ. 
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ʊʘʙʣʠʮʘ 2. ʇʦʧʫʣʷʮʠʠ, ʠʟʫʯʝʥʥʳʝ ʧʦ ʤʘʨʢʝʨʘʤ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ 
 

ʇʦʧʫʣʷʮʠʷ*  ʅʘʨʦʜ ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʣʦʢʘʣʠʟʘʮʠʷ N ɼʦʣʛʦʪʘ ʐʠʨʦʪʘ 

ʇʠʥʝʛʘ ʨʫʩʩʢʠʝ ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ., ʇʠʥʝʞʩʢʠʡ ʨ-ʥ 144 46.53 63.43 

ʉʤʦʣʝʥʩʢ ʨʫʩʩʢʠʝ ʉʤʦʣʝʥʩʢʘʷ ʦʙʣ., ʈʦʩʣʘʚʣʴʩʢʠʡ ʨ-ʥ 147 32.88 53.93 

ʂʦʩʪʨʦʤʘ (ʋʥʞʘ) ʨʫʩʩʢʠʝ ʂʦʩʪʨʦʤʩʢʘʷ ʦʙʣ., ʄʘʥʪʫʨʦʚʩʢʠʡ ʨ-ʥ 79 44.77 58.33 

ɹʝʣʛʦʨʦʜ ʨʫʩʩʢʠʝ ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣ., ʪʨʠ ʨ-ʥʘ 148 36.48 50.78 

ɹʦʨʦʚʩʢʠʡ ʨʫʩʩʢʠʝ ʂʘʣʫʞʩʢʘʷ, ɹʦʨʦʚʩʢʠʡ ʨ-ʥ 70 36.5 55 

ɹʘʨʷʪʠʥʩʢʠʡ ʨʫʩʩʢʠʝ ʂʘʣʫʞʩʢʘʷ ʦʙʣ., ɹʘʨʷʪʠʥʩʢʠʡ ʨ-ʥ 75 34.53 54 

ɹʦʣʭʦʚʩʢʠʡ ʨʫʩʩʢʠʝ ʆʨʣʦʚʩʢʘʷ ʦʙʣ., ɹʦʣʭʦʚʩʢʠʡ ʨ-ʥ 76 36 53.43 

ʏʝʨʝʤʠʩʠʥʦʚʩʢʠʡ ʨʫʩʩʢʠʝ ʂʫʨʩʢʘʷ ʦʙʣ., ʏʝʨʝʤʠʩʠʥʦʚʩʢʠʡ ʨ-ʥ 62 37.25 51.87 

ʄʠʭʘʡʣʦʚʩʢʠʡ ʨʫʩʩʢʠʝ ʈʷʟʘʥʩʢʘʷ ʦʙʣ., ʄʠʭʘʡʣʦʚʩʢʠʡ ʨ-ʥ 82 39 54.22 

ʉʧʘʩʩʢ-ʈʷʟʘʥʩʢʠʡ ʨʫʩʩʢʠʝ ʈʷʟʘʥʩʢʘʷ ʦʙʣ., ʉʧʘʩʩʢ-ʈʷʟʘʥʩʢʠʡ ʨ-ʥ 86 40.53 54.4 

ʇʝʪʨʦʚʩʢʠʡ ʨʫʩʩʢʠʝ ʊʘʤʙʦʚʩʢʘʷ ʦʙʣ., ʇʝʪʨʦʚʩʢʠʡ ʨ-ʥ 76 40.25 52.63 

ʂʫʙʘʥʩʢʠʝ ʢʘʟʘʢʠ ʨʫʩʩʢʠʝ ɸʜʳʛʝʷ, ʄʘʡʢʦʧʩʢʠʡ ʨ-ʥ 132 40.17 44.51 

ʊʝʨʩʢʠʝ ʢʘʟʘʢʠ ʨʫʩʩʢʠʝ ʂʘʙʘʨʜʠʥʦ-ɹʘʣʢʘʨʠʷ,  ʜʚʘ ʨ-ʥʘ 124 44.0 43.7 

ʉʪʦʣʠʥ ʙʝʣʦʨʫʩʳ ɹʨʝʩʪʩʢʘʷ ʦʙʣ., ʉʪʦʣʠʥʩʢʠʡ ʨ-ʥ 89 26.77 51.97 

ʉʚʝʪʣʦʛʦʨʩʢ ʙʝʣʦʨʫʩʳ ɻʦʤʝʣʴʩʢʘʷ ʦʙʣ., ʉʚʝʪʣʦʛʦʨʩʢʠʡ ʨ-ʥ 71 29.72 52.62 

ɺʠʪʝʙʩʢ ʙʝʣʦʨʫʩʳ ɺʠʪʝʙʩʢʘʷ ʦʙʣ. 100 29 55 

ɹʨʝʩʪ ʙʝʣʦʨʫʩʳ ɹʨʝʩʪcʢʘʷ ʦʙʣ. 104 24 52 

ɻʦʤʝʣʴ ʙʝʣʦʨʫʩʳ ɻʦʤʝʣʴʩʢʘʷ ʦʙʣ. 121 30 52 

ʋʢʨʘʠʥʮʳ ɹʝʣʛʦʨʦʜ ʫʢʨʘʠʥʮʳ ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣ., ʜʚʘ ʨ-ʥʘ 95 35.75 50.4 

ʏʝʨʢʘʩʩʳ ʫʢʨʘʠʥʮʳ ʏʝʨʢʘʩʩʢʘʷ ʦʙʣ. 179 32.07 49.43 

ʍʤʝʣʴʥʠʮʢʘʷ ʫʢʨʘʠʥʮʳ ʍʤʝʣʴʥʠʮʢʘʷ ʦʙʣ., ʉʪʘʨʦ-ʂʦʥʩʪ. ʨ-ʥ 179 27.3 49.7 

ʋʢʨʘʠʥʮʳ ʟʘʧʘʜʥʳʝ ʫʢʨʘʠʥʮʳ ʃʴʚʦʚʩʢʘʷ ʠ ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʘʷ ʦʙʣ.  157 24 49.25 

ʃʝʟʛʠʥʳ  ʣʝʟʛʠʥʳ ɼʘʛʝʩʪʘʥ, ɸʭʪʳʥʩʢʠʡ ʨ-ʥ 69 47.70 41.5 

ʂʘʡʪʘʛʮʳ  ʢʘʡʪʘʛʮʳ ɼʘʛʝʩʪʘʥ,  ʂʘʡʪʘʛʩʢʠʡ ʨ-ʥ 32 47.63 42.2 

ʂʫʙʘʯʠʥʮʳ  ʢʫʙʘʯʠʥʮʳ ɼʘʛʝʩʪʘʥ, ɼʘʭʘʜʘʝʚʩʢʠʡ ʨ-ʥ 55 47.6 42.1 

ɸʚʘʨʮʳ ʘʚʘʨʮʳ ɼʘʛʝʩʪʘʥ, ʋʥʮʫʢʫʣʴʩʢʠʡ, ɻʫʥʠʙʩʢʠʡ 81 46.9 42.5 

ɼʘʨʛʠʥʮʳ ʜʘʨʛʠʥʮʳ ɼʘʛʝʩʪʘʥ, ɸʢʫʰʠʥʩʢʠʡ, ɼʘʭʘʜʘʝʚʩʢʠʡ 95 47.2 42.2 

ʏʝʯʝʥʮʳ ʯʝʯʝʥʮʳ ʏʝʯʥʷ, ɼʘʛʝʩʪʘʥ, ʀʥʛʫʰʝʪʠʷ 239 46.0 43.2 

ʆʩʝʪʠʥʳ ʦʩʝʪʠʥʳ ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷ, ʧʷʪʴ ʨ-ʥʦʚ 267 44.0 42.8 

ʉʫʤʤʘʨʥʦ 10 ʵʪʥʦʩʦʚ 23 ʦʙʣʘʩʪʠ, 40 ʨʘʡʦʥʦʚ 3234 - - 

ʇʨʠʤʝʯʘʥʠʝ: * ʜʘʥʦ ʫʩʣʦʚʥʦʝ ʥʘʟʚʘʥʠʝ ʧʦʧʫʣʷʮʠʠ, ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʦʝ ʚ ʪʘʙʣʠʮʘʭ ʠ ʪʝʢʩʪʝ. 

 

ʊʘʙʣʠʮʘ 3. ʉʦʟʜʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ Y-ʭʨʦʤʦʩʦʤʝ ʠ ʤʪɼʅʂ  

ɹʘʟʘ ʜʘʥʥʳʭ ʏʠʩʣʦ 

ʦʙʨʘʟʮʦʚ 

ʏʠʩʣʦ 

ʧʦʧʫʣʷʮʠʡ 

ʏʠʩʣʦ 

ʠʩʪʦʯʥʠʢʦʚ 

ʈʘʟʤʝʱʝʥʠʝ ʏʠʩʣʦ ʦʙʨʘʟʮʦʚ 

ʚ ʟʘʨʫʙʝʞʥʳʭ 

ʘʥʘʣʦʛʘʭ 

Y-ʭʨʦʤʦʩʦʤʘ  

Y-base 

112 400 2 474 238 www.genofond.ru 97 575 

www.yhrd.org  

ʤʪɼʅʂ  

MURKA 

132 600 2 101 497 ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ 

ʃʇɻʏ ʌɻɹʋ 

çʄɻʅʎè ʈɸʄʅ 

17 321 

www.empop.org 

 

ɼʣʷ ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘʟʚʘʥʠʝ, ʦʙʲʝʤ ʚʳʙʦʨʢʠ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ (ʩʪʨʘʥʘ, ʧʨʦʚʠʥʮʠʷ), ʵʪʥʠʯʝʩʢʘʷ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ, ʩʩʳʣʢʠ ʥʘ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʠ ʪ.ʜ. ɹʘʟʘ ʩʦʜʝʨʞʠʪ ʢʘʢ 

ʯʘʩʪʦʪʳ ʛʘʧʣʦʛʨʫʧʧ, ʪʘʢ ʠ ʩʠʢʚʝʥʩʳ (ɻɺʉ1, ɻɺʉ2 ʠʣʠ ʞʝ ʧʦʣʥʳʝ ʩʠʢʚʝʥʩʳ ʤʪɼʅʂ) ʩ 

http://www.genofond.ru/
http://www.yhrd.org/
http://www.empop.org/
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ʫʢʘʟʘʥʠʝʤ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʧʦʟʠʮʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ. ʈʷʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɹɼ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʚʝʜʫʱʠʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 3. 

ʄʘʩʩʦʚʦʝ ʠʟʫʯʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ Y-ʭʨʦʤʦʩʦʤʳ ʥʘʯʘʣʦʩʴ ʧʦʟʞʝ, ʯʝʤ ʤʪɼʅʂ, ʥʦ 

ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʝʡ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ Y-ʭʨʦʤʦʩʦʤʘ ʧʨʠʚʣʝʢʘʝʪ ʝʱʝ 

ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ (ʪʘʙʣ. 3). ɺ ʙʘʟʝ ʜʘʥʥʳʭ çY-base: ʠʟʤʝʥʯʠʚʦʩʪʴ Y-

ʭʨʦʤʦʩʦʤʳ ʫ ʥʘʨʦʜʦʚ ʤʠʨʘè (ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʠʪʝʣʠ: ʆ.ʇ. ɹʘʣʘʥʦʚʩʢʠʡ, ɸ.ʉ. 

ʇʰʝʥʠʯʥʦʚ, ʈ.ʉ. ʉʳʯʝʚ) ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤʫ ʦʧʠʩʘʥʠʶ 

ʧʦʧʫʣʷʮʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ. ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ɹɼ 

ʙʳʣʠ ʨʘʟʣʠʯʠʷ ʚ ʥʘʙʦʨʘʭ SNP-ʤʘʨʢʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ  ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ ʠ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ SNP-ʤʘʨʢʝʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʙʦʣʝʝ 400 ʛʘʧʣʦʛʨʫʧʧ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʨʝʝhʥʘ ʧʫʪʝʤ 

ʨʝʘʣʠʟʘʮʠʠ ʪʨʠʘʜʳ: 1) ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʜʝʬʝʥʠʨʫʶʱʠʡ 

SNP-ʤʘʨʢʝʨ, ʘ ʥʝ ʯʘʩʪʦ ʤʝʥʷʶʱʝʝʩʷ ʥʘʟʚʘʥʠʝ ʛʘʧʣʦʛʨʫʧʧʳ); 2) ʩʦʟʜʘʥʠʝ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʜʝʨʝʚʘ ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ; 3) ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʘʣʛʦʨʠʪʤʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʯʝʪʢʠʡ çʩʪʘʪʫʩè ʢʘʞʜʦʡ ʛʘʧʣʦʛʨʫʧʧʳ ï 

ʣʠʙʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʛʘʧʣʦʛʨʫʧʧʝ, ʣʠʙʦ ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʛʘʧʣʦʛʨʫʧʧʳ, ʣʠʙʦ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʛʘʧʣʦʛʨʫʧʧʳ  ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʜʘʥʥʳʤ. ʇʨʠ ʫʩʨʝʜʥʝʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʧʦ ʚʩʝʤ ʦʙʨʘʟʮʘʤ, ʚʭʦʜʷʱʠʤ ʚ ʧʦʧʫʣʷʮʠʦʥʥʫʶ 

ʚʳʙʦʨʢʫ, ʜʣʷ ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʯʠʩʣʷʣʘʩʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʣʠʙʦ 

ʯʘʩʪʦʪʘ ʛʘʧʣʦʛʨʫʧʧʳ, ʣʠʙʦ ʧʨʦʩʪʘʚʣʷʣʘʩʴ ʥʫʣʝʚʘʷ ʯʘʩʪʦʪʘ ʛʘʧʣʦʛʨʫʧʧʳ, ʣʠʙʦ 

ʫʢʘʟʳʚʘʣʦʩʴ, ʯʪʦ ʯʘʩʪʦʪʘ ʜʘʥʥʦʡ ʛʘʧʣʦʛʨʫʧʧʳ ʚ ʧʦʧʫʣʷʮʠʠ ʥʝʠʟʚʝʩʪʥʘ. 

ʉʦʟʜʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʚʦʩʭʦʜʷʪ ʟʘʨʫʙʝʞʥʳʝ ʘʥʘʣʦʛʠ ʢʘʢ ʧʦʜʨʦʙʥʦʩʪʴʶ 

ʦʧʠʩʘʥʠʷ ʧʦʧʫʣʷʮʠʡ, ʪʘʢ ʠ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ (ʪʘʙʣ. 3). ɹʘʟʳ ʜʘʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʧʦʩʣʫʞʠʣʠ 

ʦʜʥʠʤ ʠʟ ʩʪʦʣʧʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʚʳʩʪʨʦʝʥʦ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʦ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʅʘʧʨʠʤʝʨ, ʩ ʠʭ ʧʦʤʦʱʴʶ 

ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʘʣʛʦʨʠʪʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʘʧʣʦʛʨʫʧʧ (Behar et al., 2007), 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʧʦʪʦʢʠ ʛʝʥʦʚ ʚ ʧʦʧʫʣʷʮʠʶ ʮʚʝʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʖɸʈ 

(Quintana-Murci et al., 2008), ʚʳʷʚʣʝʥʦ ʜʨʝʚʥʝʝ ʨʦʜʩʪʚʦ ʘʬʨʠʢʘʥʩʢʠʭ ʧʠʛʤʝʝʚ ʠ 

ʙʘʥʪʫʷʟʳʯʥʳʭ ʥʘʨʦʜʦʚ (Quintana-Murci et al., 2010), ʠʟʫʯʝʥʘ ʘʩʩʦʮʠʘʮʠʷ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʠ ʩ ʛʘʧʣʦʛʨʫʧʧʘʤʠ ʤʪɼʅʂ  (Haber et al., 2011).  
 

ʊʘʙʣʠʮʘ 4. ʀʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʜʨʝʚʥʝʡ ɼʅʂ 

ʇʦʧʫʣʷʮʠʷ  ʕʧʦʭʘ ɼʘʪʠʨʦʚʢʘ ʃʦʢʘʣʠʟʘʮʠʷ N 

ʖʞʥʳʡ ʆʣʝʥʠʡ ʦʩʪʨʦʚ ʤʝʟʦʣʠʪ 7.5 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ ʂʘʨʝʣʠʷ 9 

ɼʝʨʝʥʙʫʨʛ ʥʝʦʣʠʪ 7.0 ï 7.5 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ ɻʝʨʤʘʥʠʷ 21 

ɹʦʣʴʰʦʡ ʆʣʝʥʠʡ ʦʩʪʨʦʚ 
ʧɻʦʭʘ ʨʘʥʥʝʛʦ 

ʤʝʪʘʣʣʘ 
3.5 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ 

 ʄʫʨʤʘʥʩʢʘʷ 

ʦʙʣ. 
23 

ʉʢʠʬʳ ɼʦʥʘ ʘʥʪʠʯʥʦʝ ʚʨʝʤʷ 
2.5 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ  

(VI-III ʚʚ. ʜʦ ʥ.ʵ.) 
ʈʦʩʪʦʚʩʢʘʷ ʦʙʣ. 16 

ʏʘʣʴʤʥʳ-ɺʘʨʨʵ (ʩʘʘʤʳ) ʅʦʚʦʝ ʚʨʝʤʷ 
0.2 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ 

(XVIII ʚʝʢ ʥ.ʵ.)  

 ʄʫʨʤʘʥʩʢʘʷ 

ʦʙʣ. 
42 

 

ʄɽʊʆɼʓ ɻɽʅʆʊʀʇʀʈʆɺɸʅʀʗ 

ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʦʙʨʘʟʮʦʚ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʦʩʴ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤʥʳʤ 

ʤʝʪʦʜʦʤ. ʂʦʥʮʝʥʪʨʘʮʠʷ ɼʅʂ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ ʠ/ʠʣʠ ʚ ʭʦʜʝ ʇʎʈ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ Quantifiler Human DNA Kit (Applied Biosystems). 

ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ Y-ʭʨʦʤʦʩʦʤʳ ʧʨʦʚʝʜʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 40 SNP ʤʘʨʢʝʨʦʚ. ɺ 

ʧʝʨʝʯʥʝ ʨʷʜʦʤ ʩ ʢʘʞʜʦʡ ʛʘʧʣʦʛʨʫʧʧʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʡ ʝʝ SNP ʤʘʨʢʝʨ: 
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E(M96), E1b1b1(M35), F(M89), G1(M285), G(M201), G2a(P15), G2a1(P16), G2a1a(P18), 

G2a3b1(P303), G2a3a(M406), I(M170), I1(M253), I2a(P37.2), J(M304), J1(M267), J1e(P58), 

J2(M172), J2a4b(M67), J2b(M12), J2a4a(M47), J2a4b1(M92), K(M9), L(M20), L1(M27), 

L2(M317), L3(M357), N1(LLY 22), N1c1(M178), O(M175), O3(M122), P(M45), Q(M70), 

R(M207), R1(M173), R1a(SRY1532.2), R1a1a(M198), R1a1a7(M458), R1b(M343), 

R1b1b2(M269), T(M70). ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʯʘʩʪʠ 

ʤʘʨʢʝʨʦʚ ʤʝʪʦʜʦʤ ʇʎʈ-ʇɼʈʌ, ʘ ʜʣʷ ʦʩʪʘʣʴʥʳʭ - ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ, ʢʘʢ ʦʧʠʩʘʥʦ ʚ 

(Balanovsky et al., 2008). ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʢʘʚʢʘʟʩʢʠʭ ʠ ʩʠʙʠʨʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʧʨʦʚʝʜʝʥʦ 

ʤʝʪʦʜʦʤ TaqMan ʥʘ ʧʨʠʙʦʨʝ ABI 7900 (Applied Biosystems) ʢʘʢ ʦʧʠʩʘʥʦ ʚ (Balanovsky et 

al., 2011). ɸʥʘʣʠʟ 17 STR ʣʦʢʫʩʦʚ Y-ʭʨʦʤʦʩʦʤʳ (DYS389I, DYS389II , DYS390, DYS456, 

DYS19, DYS385a, DYS385b, DYS458, DYS437, DYS438, DYS448, GATA_H4, DYS391, 

DYS392, DYS393, DYS439, DYS635) ʧʨʦʚʝʜʝʥ ʥʘ ʩʝʢʚʝʥʘʪʦʨʝ Applied Biosystems 3130xl 

ʥʘʙʦʨʦʤ Y-filer (Applied Biosystems). ɸʥʘʣʠʟ ʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʧʨʦʚʝʜʝʥ ʥʘ ʙʘʟʝ 

ʕʩʪʦʥʩʢʦʛʦ ʙʠʦʮʝʥʪʨʘ, ʘ ʢʘʚʢʘʟʩʢʠʭ ʠ ʩʠʙʠʨʩʢʠʭ ï ʥʘ ʙʘʟʝ ʃʇɻʏ ʌɻɹʋ çʄɻʅʎè ʈɸʄʅ. 

  ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʤʪɼʅʂ ʚʢʣʶʯʠʣʦ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ɻɺʉ1 (ʧʦʟʠʮʠʠ 16024-16400) 

ʠ ʇɼʈʌ-ʘʥʘʣʠʟ (ʠʣʠ TaqMan ʘʥʘʣʠʟ) ʤʫʪʘʮʠʡ ʚ ʢʦʜʠʨʫʶʱʝʤ ʨʝʛʠʦʥʝ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʛʘʧʣʦʛʨʫʧʧʳ H, V, HV, U, U4, K, R, T, J, J1, N, N1b, W, X, I, M, A, C, Z, D, D5. 

ʉʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʘʧʠʣʣʷʨʥʳʭ ʩʝʢʚʝʥʘʪʦʨʘʭ ABI 377, ABI 3130xl, 

Megabaʩe 2000 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʢʚʝʥʠʨʫʶʱʠʭ ʥʘʙʦʨʦʚ DYEnamicÊ ET terminator 

ʠʣʠ BigDye Terminator v3.1. ɸʥʘʣʠʟ ʫʢʨʘʠʥʩʢʠʭ, ʙʝʣʦʨʫʩʩʢʠʭ ʠ ʯʘʩʪʠ ʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʡ 

ʚʳʧʦʣʥʝʥ ʥʘ ʙʘʟʝ ʕʩʪʦʥʩʢʦʛʦ ʙʠʦʮʝʥʪʨʘ, ʘ ʶʞʥʳʭ ʨʫʩʩʢʠʭ ʛʨʫʧʧ ʠ ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ ï ʥʘ ʙʘʟʝ ʃʇɻʏ ʌɻɹʋ çʄɻʅʎè ʈɸʄʅ.  

ʄɽʊʆɼʓ ɸʅɸʃʀɿɸ ɼɸʅʅʓʍ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʠʤʦʨʬʠʟʤʘ Y-ʭʨʦʤʦʩʦʤʳ ʠ ʤʪɼʅʂ ʚʳʧʦʣʥʝʥ ʥʘ ʜʚʫʭ 

ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʚʘʨʠʘʥʪʦʚ ɼʅʂ - ʛʘʧʣʦʛʨʫʧʧ ʠ ʛʘʧʣʦʪʠʧʦʚ. ʅʘ ʫʨʦʚʥʝ ʯʘʩʪʦʪ 

ʛʘʧʣʦʛʨʫʧʧ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ DJ genetic (Balanovsky et al., 2008) ʨʘʩʩʯʠʪʘʥ  r

ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ (Nei, 1975). ʄʘʪʨʠʮʳ ʨʘʩʩʪʦʷʥʠʡ ʙʳʣʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ 

ʤʝʪʦʜʘʤʠ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʧʨʦʛʨʘʤʤʝ Statistica 6.0 

(StatSoft. Inc, 2001). ʉ ʧʦʤʦʱʴʶ ʪʦʡ ʞʝ ʧʨʦʛʨʘʤʤ r ʧʨʦʚʝʜʝʥ ʠ ʘʥʘʣʠʟ ʛʣʘʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʵʪʥʦʩʦʚ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ (ʨʘʟʣʠʯʠʷ ʧʦ 

ʯʘʩʪʦʪʘʤ ʛʘʧʣʦʛʨʫʧʧ ʤʝʞʜʫ ʣʦʢʘʣʴʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʚ ʧʨʝʜʝʣʘʭ ʵʪʥʦʩʦʚ ʠʣʠ ʤʝʞʜʫ 

ʵʪʥʦʩʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ) ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʢʘʢ ʩʨʝʜʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ, ʤʝʪʦʜʦʤ GST (Nei, 1975) ʩ ʧʦʤʦʱʴʶ ʦʨʠʛʠʥʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʠ ʤʝʪʦʜʦʤ AMOVA ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Arlequin 3.11 (Schneider ʠ ʜʨ., 

2000). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʧʦʧʫʣʷʮʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʭʦʜʩʪʚʘ ʠʭ ʛʝʥʦʬʦʥʜʦʚ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ 

ʤʝʪʦʜʦʤ AMOVA. ɺ ʪʦʡ ʞʝ ʧʨʦʛʨʘʤʤʝ (Arlequin 3.11) ʚʳʧʦʣʥʝʥ ʪʝʩʪ ʄʘʥʪʝʣʷ ʜʣʷ 

ʦʮʝʥʢʠ ʦʙʱʠʭ ʠ ʯʘʩʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʤʘʪʨʠʮʘʤʠ ʛʝʥʝʪʠʯʝʩʢʠʭ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ. ʅʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʚʠʜʦʚ 

ʘʥʘʣʠʟʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ 

ʧʦʧʫʣʷʮʠʡ (ʪʘʙʣ. 1, 2) ʚ ʧʨʦʛʨʘʤʤʝ DistGeo (www.genofond.ru). ʄʘʪʨʠʮʳ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʷʟʳʢʘʤʠ (ʜʣʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʠ ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʦʡ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʩʝʤʝʡ), ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʩʪʦʩʣʦʚʥʦʤʫ ʩʧʠʩʢʫ ʄ. ʉʚʦʜʝʰʘ (Swadesh, 

1955) ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʩʣʦʚ ʧʦ ʤʝʪʦʜʫ ʉ.ɸ. ʉʪʘʨʦʩʪʠʥʘ (ʉʪʘʨʦʩʪʠʥ, 

1989), ʙʳʣʠ ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ ɸ.ɺ. ɼʳʙʦ ʠ ʧʨʦʬ. ʆ.ɸ. ʄʫʜʨʘʢʦʤ.  

http://www.genofond.ru/
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ɸʥʘʣʠʟ ʥʘ ʫʨʦʚʥʝ ʛʘʧʣʦʪʠʧʦʚ ʩʦʩʪʦʷʣ ʚ ʨʘʩʯʝʪʝ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʤʪɼʅʂ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ MS Excel 7.0) ʠ ʚ ʧʦʩʪʨʦʝʥʠʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʝʪʝʡ ʧʦ 

STR-ʛʘʧʣʦʪʠʧʘʤ Y-ʭʨʦʤʦʩʦʤʳ. ʉʝʪʠ ʧʦʩʪʨʦʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ Network 4.1.1.2 (Fluxus 

Technology Ltd., www.fluxus-engineering.com) ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ reduced median ʠ 

ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʳ ʚ Network Publisher (Fluxus Engineering, Clare, U.K.). ɺʦʟʨʘʩʪ ʢʣʘʩʪʝʨʦʚ 

ʛʘʧʣʦʪʠʧʦʚ ʦʧʨʝʜʝʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʢʘʟʘʪʝʣʷ ɟ, ʢʘʢ ʦʧʠʩʘʥʦ ʚ (Forster et al., 1996; 

Saillard et al., 2000). ɼʣʷ ʜʘʪʠʨʦʚʦʢ ʚʦʟʨʘʩʪʘ ʢʣʘʩʪʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʝ ʩʢʦʨʦʩʪʠ  

ʤʫʪʠʨʦʚʘʥʠʷ STR ʤʘʨʢʝʨʦʚ: çʵʚʦʣʶʮʠʦʥʥʘʷè ʩʢʦʨʦʩʪʴ (Zhivotovsky et al., 2004) ʠ 

çʛʝʥʝʘʣʦʛʠʯʝʩʢʘʷè ʩʢʦʨʦʩʪʴ, ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʧʨʷʤʳʭ ʩʨʘʚʥʝʥʠʷʭ ʧʘʨ ʦʪʝʮ-ʩʳʥ (Gusmao 

et al., 2005; S§nchez-Diz et al., 2008; Ge et al., 2009).  

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ GeneGeo, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʚʪʦʨʘ. ʇʦʩʪʨʦʝʥʳ 

ʛʝʥʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʧʷʪʠ ʚʠʜʦʚ: 1) ʢʘʨʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʛʘʧʣʦʛʨʫʧʧ 

Y-ʭʨʦʤʦʩʦʤʳ ʠ ʤʪɼʅʂ; 2) ʩʫʤʤʘʨʥʳʝ ʢʘʨʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʘʧʣʦʛʨʫʧʧ; 3) ʢʘʨʪʳ 

ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ; 4) ʢʘʨʪʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ; 5) ʢʘʨʪʳ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʘʥʠʮ (ʢʘʨʪʳ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ). ɺʩʝ ʢʘʨʪʳ ʩʦʟʜʘʥʳ 

ʤʝʪʦʜʦʤ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʩʦ ʩʪʝʧʝʥʴʶ ʚʝʩʦʚʦʡ ʬʫʥʢʮʠʠ, ʨʘʚʥʦʡ 3. 

ɺr ʷʚʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝ ʧʨʦʚʦʜʠʣʦʩʴ ʪʘʢʞʝ ʠ ʜʨʫʛʠʤ 

ʤʝʪʦʜʦʤ, ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Barrier 2.2 (Manni and Guerard, 2004).  

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

 

1. ʀɿʄɽʅʏʀɺʆʉʊʔ Y-ʍʈʆʄʆʉʆʄʓ ɺ ɽɺʈʆʇɽ 
 

ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ɻɸʇʃʆɻʈʋʇʇ Y-ʍʈʆʄʆʉʆʄʓ. ʉʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ 

ʯʘʩʪʦʪʘʤ ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ ʚ ʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ (Balanovsky et al., 2008) 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5, ʧʦ ʢʘʚʢʘʟʩʢʠʤ ʧʦʧʫʣʷʮʠʷʤ (Balanovsky et al., 2011) ï ʚ ʪʘʙʣ. 6, ʧʦ 

ʩʠʙʠʨʩʢʠʤ ʠ ʮʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʠʤ ʧʦʧʫʣʷʮʠʷʤ (ɹʘʣʘʛʘʥʩʢʘʷ ʠ ʜʨ., 2011) ï ʚ ʪʘʙʣ. 7. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ ʩʫʤʤʘʨʥʦ ʠʟʫʯʝʥʦ 35 ʧʦʧʫʣʷʮʠʡ (N=3048 ʯʝʣʦʚʝʢ). ʇʦ ʵʪʠʤ ʜʘʥʥʳʤ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʜʚʘ ʤʦʜʝʣʴʥʳʭ ʦʙʲʝʢʪʘ - ʛʝʥʦʬʦʥʜ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ (ʢʨʫʧʥʝʡʰʠʡ 

ʥʘʨʦʜ ɽʚʨʦʧʳ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʟʘʥʠʤʘʝʤʦʤʫ ʘʨʝʘʣʫ) ʠ ʥʘʨʦʜʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. 

ɼʘʥʥʳʝ ʧʦ ʜʨʫʛʠʤ ʥʘʨʦʜʘʤ ɽʚʨʦʧʳ ʚʟʷʪʳ ʠʟ ʩʦʟʜʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ Y-base. ʉʫʤʤʘʨʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʦ 585 ʧʦʧʫʣʷʮʠʷʭ ɽʚʨʦʧʳ (N=38 000 ʦʙʨʘʟʮʦʚ). ʆʪʤʝʪʠʤ, ʯʪʦ 

ʧʨʝʜʳʜʫʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʝʩʣʝʜʦʚʘʚʰʝʝ ʪʫ ʞʝ ʮʝʣʴ (Rosser et al., 2000), ʧʨʦʚʦʜʠʣʦʩʴ 

ʙʦʣʝʝ 10 ʣʝʪ ʥʘʟʘʜ ʧʦ ʩʫʤʤʘʨʥʦʡ ʚʳʙʦʨʢʝ, ʚ ʜʝʩʷʪʴ ʨʘʟ ʤʝʥʴʰʝʡ (N=3616).  

ʉʦʟʜʘʥʳ ʧʦʜʨʦʙʥʳʝ ʢʘʨʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʘʞʜʦʡ ʛʘʧʣʦʛʨʫʧʧʳ Y-ʭʨʦʤʦʩʦʤʳ. 

ʆʙʥʘʨʫʞʝʥʳ ʯʝʪʢʠʝ ʪʨʝʥʜ r ʠʟʤʝʥʯʠʚʦʩʪʠ: ʛʘʧʣʦʛʨʫʧʧʘ R1a ʜʦʤʠʥʠʨʫʝʪ ʫ ʙʘʣʪʦ-

ʩʣʘʚʷʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, N1c ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɽʚʨʦʧʳ, N1b ʥʘ 

ʩʝʚʝʨʥʦʤ ʋʨʘʣʝ, I1 ʥʘ ʩʝʚʝʨʝ ɽʚʨʦʧʳ, I2a ʥʘ ɹʘʣʢʘʥʘʭ, R1b ʧʦʯʪʠ ʚʦ ʚʩʝʡ ɿʘʧʘʜʥʦʡ 

ɽʚʨʦʧʝ. ɺ ʩʪʘʪʴʝ ʙʦʣʴʰʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʩ ʫʯʘʩʪʠʝʤ ʘʚʪʦʨʘ (Myres et al., 2010) ʛʘʧʣʦʛʨʫʧʧʘ 

R1b-ʄ269 ʙʳʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ ʨʷʜ ʩʫʙʛʘʧʣʦʛʨʫʧʧ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ 

ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʈ̫ ʜ ʛʘʧʣʦʛʨʫʧʧ (G2, J2, J1, E-M35) 

ʧʨʝʦʙʣʘʜʘʝʪ ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ ʠ ɸʥʘʪʦʣʠʠ, ʥʦ ʦʥʠ ʪʘʢʞʝ ʥʝʨʝʜʢʠ ʠ ʚ ʩʦʩʝʜʥʠʭ 

ʨʝʛʠʦʥʘʭ ʖʞʥʦʡ ɽʚʨʦʧʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ ʯʝʨʪʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʛʝʥʦʬʦʥʜʘ ʧʦ Y-ʭʨʦʤʦʩʦʤʝ ʦʢʘʟʳʚʘʝʪʩʷ ʯʝʪʢʦʝ ʚʳʜʝʣʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʟʦʥ, ʚ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʩʚʦʷ ʛʘʧʣʦʛʨʫʧʧʘ. ʉʪʦʣʴ ʯʝʪʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʛʝʥʦʬʦʥʜʘ ɽʚʨʦʧʳ - çʧʨʠʥʮʠʧ ʧʘʟʟʣʦʚè - ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩ. 1. 
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ʈʠʩ.1. ʉʪʨʫʢʪʫʨʘ ʛʝʥʦʬʦʥʜʘ ɽʚʨʦʧʳ ʧʦ Y-ʭʨʦʤʦʩʦʤʝ: çʧʨʠʥʮʠʧ ʧʘʟʟʣʦʚè. 
ɺʳʜʝʣʝʥʳ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʯʘʩʪʦʪʘ ʛʘʧʣʦʛʨʫʧʧʳ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʪʨʝʪʠ ʛʝʥʦʬʦʥʜʘ (>35%). ʕʪʦʪ 

ʘʨʝʘʣ ʧʦʢʘʟʘʥ ʩʚʦʠʤ ʮʚʝʪʦʤ ʜʣʷ ʢʘʞʜʦʡ ʛʘʧʣʦʛʨʫʧʧʳ. ɺ ʢʘʞʜʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ ɽʚʨʦʧʳ 

ʜʦʤʠʥʠʨʫʝʪ ʦʜʥʘ ʛʘʧʣʦʛʨʫʧʧʘ, ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʚ ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʷʭ.  
 

ʀɿʄɽʅʏʀɺʆʉʊʔ ʅɸ ʈɸɿʅʓʍ ʋʈʆɺʅʗʍ ʇʆʇʋʃʗʎʀʆʅʅʆʁ ʀɽʈɸʈʍʀʀ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʯʝʪʢʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʘʟʚʠʚʘʝʪ 

ʪʝʥʜʝʥʮʠʠ, ʧʦʢʘʟʘʥʥʳʝ ʨʘʥʝʝ (Rosser et al., 2000). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ,  ʦʩʥʦʚʥʦʡ ʚʳʚʦʜ 

ʵʪʠʭ ʘʚʪʦʨʦʚ ʩʦʩʪʦʷʣ ʚ ʪʦʤ, ʯʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʩʦʩʝʜʩʪʚʦ, ʘ ʥʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ 

ʟʘʜʘʝʪ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʬʦʥʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʞʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʷ ʚʘʞʥʦʩʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʦʤʠʥʠʨʫʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʧʦ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ. ʕʪʦ ʩʣʝʜʫʝʪ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ 

(ʨʠʩ. 2). ɺ ʵʪʦʪ ʚʠʜ ʘʥʘʣʠʟʘ ʚʢʣʶʯʝʥʳ ʪʝ ʥʘʨʦʜʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʤʝʣʠʩʴ ʜʘʥʥʳʝ ʧʦ 

ʯʝʪʳʨʝʤ ʠʣʠ ʙʦʣʝʝ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʦʧʫʣʷʮʠʷʤ ʩ ʦʙʲʝʤʦʤ ʚʳʙʦʨʢʠ ʥʝ ʤʝʥʝʝ 70 ʯʝʣʦʚʝʢ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʥʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʩʦʚʧʘʜʘʝʪ ʩ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ, ʧʦʩʢʦʣʴʢʫ ʵʪʥʠʯʝʩʢʘʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʷʟʳʢʫ. ɻʨʘʬʠʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʧʦʧʫʣʷʮʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʜʥʦʤʫ ʥʘʨʦʜʫ, ʢʣʘʩʪʝʨʠʟʫʶʪʩʷ ʩʦʚʤʝʩʪʥʦ, ʦʙʨʘʟʫʷ 

çɻ ʪʥʠʯʝʩʢʠʝ ʦʙʣʘʢʘè, ʧʦʯʪʠ ʥʝ ʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʨʠʩ. 2). 

ɼʚʘ ʠʩʢʣʶʯʝʥʠʷ ʢʘʩʘʶʪʩʷ ʩʣʘʚʷʥʩʢʠʭ ʛʨʫʧʧ. ɺʦ-ʧʝʨʚʳʭ, ʩʝʚʝʨʥʳʝ ʨʫʩʩʢʠʝ 

ʧʦʧʫʣʷʮʠʠ ʥʝ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ ʶʞʥʳʤ, ʘ ʦʙʨʘʟʫʶʪ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʪʝʨ. ɺʦ-ʚʪʦʨʳʭ, 

ʧʦʧʫʣʷʮʠʠ ʧʦʣʷʢʦʚ, ʶʞʥʳʭ ʨʫʩʩʢʠʭ ʠ ʫʢʨʘʠʥʮʝʚ ʬʦʨʤʠʨʫʶʪ ʥʝ ʪʨʠ ʦʪʜʝʣʴʥʳʭ, ʘ ʦʜʥʦ 

ʝʜʠʥʦʝ çʵʪʥʠʯʝʩʢʦʝ ʦʙʣʘʢʦè, ʜʝʤʦʥʩʪʨʠʨʫʷ ʦʙʱʥʦʩʪʴ ʛʝʥʦʬʦʥʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʣʘʚʷʥʦʷʟʳʯʥʳʝ ʧʦʧʫʣʷʮʠʠ, ʟʘʥʠʤʘʶʱʠʝ ʧʦʣʦʚʠʥʫ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ, ʦʢʘʟʳʚʘʶʪʩʷ 

ʛʝʥʝʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʥʳʤʠ (ʢʘʢ ʜʦʣʞʥʦ ʙʳ ʙʳʪʴ ʚ ʩʣʫʯʘʝ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 

ʛʝʥʦʬʦʥʜʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ), ʘ ʩʭʦʜʥʳʤʠ, ʚ ʩʦʛʣʘʩʠʠ ʩ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ 

ʜʘʥʥʳʤʠ ʦ ʙʣʠʟʢʦʤ ʨʦʜʩʪʚʝ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʭ ʠ ʟʘʧʘʜʥʦʩʣʘʚʷʥʩʢʠʭ ʷʟʳʢʦʚ. 
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ʊʘʙʣʠʮʘ 5. ʏʘʩʪʦʪʳ (ʚ ʧʨʦʮʝʥʪʘʭ) ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ ʚ ʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ 

ʇʦʧʫʣʷʮʠʷ N C E-ʄ78 E-ʄ123 F*
1
 G1*

2
 G2ʘ I*  I1 I2a1 I2ʘ2ʘ J1 J2 K

*3
 ʊ N*

4
 N1b N1c Q R1a R1b1a1 R1b1a2 R2 

M130 M78 M123 M89 M285 P15 M170 M253 P37 M223 M267 M172 M9 M70 M231 P43 TAT  M242 SRY1532 M73 M269 M124 

ʄʝʟʝʥʴ 54 0 0 0 1.9 0 0 0 0 0 0 0 0 0 0 0 7.4 46.3 0 44.4 0 0 0 

ʇʠʥʝʛʘ 114 0 0 0 0 0 0 0 0.9 4.4 0 0.9 0 0 0 0 15.8 23.7 0.9 39.5 0 14 0 

ʂʨʘʩʥʦʙʦʨʩʢ 91 0 0 0 1.1 0 2.2 3.3 12.1 9.9 0 0 5.5 0 0 0 3.3 36.3 0 19.8 0 6.6 0 

ɺʦʣʦʛʜʘ 121 0 0.8 0 0 1.7 0.8 0 11.6 8.3 1.7 0 0.8 0 0 0 3.3 35.5 1.7 33.1 0 0.8 0 

ʩʝʚʝʨʥʳʝ 

ʨʫʩʩʢʠʝ  
380 0 0.2 0 0.8 0.4 0.8 0.8 6.2 5.7 0.4 0.2 1.6 0 0 0 7.5 35.5 0.7 34.2 0 5.4 0 

ʋʥʞʘ 52 0 5.8 0 1.9 0 0 0 11.5 11.5 3.8 3.8 3.8 0 0 0 0 13.5 0 32.7 1.9 9.6 0 

ʂʘʰʠʥ 73 0 4.1 0 1.4 0 0 0 2.7 8.2 4.1 0 4.1 0 0 0 0 11 1.4 56.2 0 6.8 0 

ʇʦʨʭʦʚ 57 0 1.8 1.8 0 0 0 1.8 3.5 10.5 0 0 0 3.5 0 1.8 1.8 15.8 0 52.6 0 5.3 0 

ʆʩʪʨʦʚ 75 0 4 0 0 0 0 1.3 6.7 9.3 0 1.3 1.3 0 0 0 0 28 0 45.3 0 2.7 0 

ʈʦʩʣʘʚʣʴ 107 0.9 7.5 0 0.9 0 0 0 1.9 10.3 0 0 2.8 1.9 2.8 0 0.9 13.1 0 45.8 0 11.2 0 

ʮʝʥʪʨʘʣʴʥʳʝ 

ʨʫʩʩʢʠʝ 
364 0.2 4.6 0.4 0.8 0 0 0.6 5.3 10 1.6 1 2.4 1.1 0.6 0.4 0.5 16.3 0.3 46.5 0.4 7.1 0 

ʃʠʚʥʳ 110 0 0.9 0 0 0 0 0 8.2 13.6 0.9 0 0.9 0 2.7 0 0.9 4.5 0.9 62.7 0 3.6 0 

ʇʨʠʩʪʝʥʴ 45 0 2.2 0 0 0 0 0 4.4 17.8 0 0 2.2 0 2.2 0 0 13.3 0 55.6 0 2.2 0 

ʈʝʧʴʝʚʢʘ 96 0 1 0 1 0 2.1 1 3.1 16.7 0 2.1 1 0 0 0 0 6.3 0 59.4 0 5.2 1 

ɹʝʣʛʦʨʦʜ 143 0.7 0.7 0 0 0 0.7 0 3.5 12.6 0.7 0 4.2 0.7 1.4 0 0.7 11.9 0 59.4 0 2.8 0 

ʂʫʙʘʥʩʢʠʝ 

ʢʘʟʘʢʠ 
90 0 3.3 0 0 0 1.1 1.1 4.4 16.5 2.2 0 4.4 0 1.1 0 1.1 6.6 1.1 47.3 0 8.8 0 

ʊʝʨʩʢʠʝ  

ʢʘʟʘʢʠ 
125 0 2.4 0 0 0 19.2 0 5.4 7.6 0 3.2 5.6 4.0 0.8 0 0 6.4 0.8 38.4 0 5.6 0 

ʶʞʥʳʝ 

ʨʫʩʩʢʠʝ 
609 0.1 1.75 0 0.166 0 3.9 1.3 4.8 14.2 0.6 0.9 3.0 0.8 1.4 0 0.5 8.2 0.5 53.8 0 3.8 0.16 

ʇʨʠʤʝʯʘʥʠʷ: 
1
 ʂ ʛʘʧʣʦʛʨʫʧʧʝ F* ʦʪʥʦʩʷʪʩʷ ʦʙʨʘʟʮʳ ʩ ʤʫʪʘʮʠʝʡ, ʚʳʷʚʣʷʝʤʦʡ ʤʘʨʢʝʨʦʤ ʄ89, ʠ ʩ ʧʨʝʜʢʦʚʳʤʠ ʚʘʨʠʘʥʪʘʤʠ M9, M201, M170, 12f2.  

2
 ʂ ʛʘʧʣʦʛʨʫʧʧʝ G1* ʦʪʥʦʩʷʪʩʷ ʦʙʨʘʟʮʳ ʩ ʤʫʪʘʮʠʝʡ, ʚʳʷʚʣʷʝʤʦʡ ʤʘʨʢʝʨʦʤ M285, ʠ ʩ ʧʨʝʜʢʦʚʳʤ ʚʘʨʠʘʥʪʦʤ P20. 

3
 ʂ ʛʘʧʣʦʛʨʫʧʧʝ K* ʦʪʥʦʩʷʪʩʷ ʦʙʨʘʟʮʳ ʩ ʤʫʪʘʮʠʝʡ, ʚʳʷʚʣʷʝʤʦʡ ʤʘʨʢʝʨʦʤ M9, ʠ ʩ ʧʨʝʜʢʦʚʳʤʠ ʚʘʨʠʘʥʪʘʤʠ M70, 92R7, M231.  

4
 ʂ ʛʘʧʣʦʛʨʫʧʧʝ N* ʦʪʥʦʩʷʪʩʷ ʦʙʨʘʟʮʳ ʩ ʤʫʪʘʮʠʝʡ, ʚʳʷʚʣʷʝʤʦʡ ʤʘʨʢʝʨʦʤ M231, ʠ ʩ ʧʨʝʜʢʦʚʳʤʠ ʚʘʨʠʘʥʪʘʤʠ TAT, P43, M128.  
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ʊʘʙʣʠʮʘ 6. ʏʘʩʪʦʪʳ (ʚ ʧʨʦʮʝʥʪʘʭ) ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ ʚ ʧʦʧʫʣʷʮʠʷʭ ʂʘʚʢʘʟʘ 

 
ʐɸʇʉʋɻʀ 100 1 0 0 0 1 0 86 0 0 0 0 6 0 0 0 0 2 0 0 0 0 0 0 0 0 1 3 0 0 

ɸɹʍɸɿʓ 58 2 0 12 0 24 0 21 0 0 0 0 5 0 0 7 2 0 0 3 0 0 0 0 2 0 0 10 0 12 

ʏɽʈʂɽʉʓ 142 1 0 9.2 0 1 0 30 1 0 1 5 12 1 1.4 6 2 0 1 0 0 1 2 0 1 1 6.3 13 2 3 

ʆʉɽʊʀʅʓ 359 0 0 64 3 0 0 3 0 0 0 2 7 0 0 10 0 0 0 1 0 0 0 0 0 2 0 1 1 7 

ʀʅɻʋʐʀ 143 0 0 1 0 0 0 0 1 0 0 3 1 0 0 87 0 0 0 0 3 0 0 0 0 0 0 4 0 0 

ʏɽʏɽʅʎʓ 330 0 0 3 0 0 0 2 0 0 0 21 1 0 0 55 0 0 0 0 7 0 0 0 0 3 0 4 0 2 

ɸɺɸʈʎʓ 115 0 0 1 0 0 1 9 1 1 1 58 5 0 0 1 0 0 0 3 0 2 0 0 0 1 0 2 0 15 

ɼɸʈɻʀʅʎʓ 101 0 0 0 0 1 0 1 0 0 1 69 0 0 0 1 0 0 0 0 0 0 0 3 0 0 0 22 0 2 

ʂʋɹɸʏʀʅʎʓ 65 0 0 0 0 0 0 0 0 2 0 99 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ʂɸʁʊɸɻʎʓ 33 0 0 0 0 0 0 0 0 0 0 85 3 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 0 6 

ʃɽɿɻʀʅʓ 81 1 0 1 0 12 0 0 0 0 0 44 3 0 0 0 0 0 0 1 0 0 1 0 3 0 0 4 0 30 
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ʊʘʙʣʠʮʘ 7. ʏʘʩʪʦʪʳ (ʚ ʧʨʦʮʝʥʪʘʭ) ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ ʚ ʧʦʧʫʣʷʮʠʷʭ ʉʠʙʠʨʠ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

 
 

N 
ʉ D E G H I  J L  N1b N1c O Q R1a R1b1b1 R1b1b2 T 

 

ɼʨʫʛʠʝ 

  M130 M174 M96 M201 M69 M170 M304 M20 P43 M178 M175 M242 M198 M73 M269 M70  

ɸʃʊɸʁʎʓ ʉɽɺɽʈʅʓɽ 202 0 0 0 0 0 2 1 0 9 2 0 26 30 18 0 0 13 

ɸʃʊɸʁʎʓ ʖɾʅʓɽ 207 12 10 0 0 0 1 3 1 5 5 6 5 51 0 1 1 1 

ʐʆʈʎʓ 139 0 0 1 0 1 0 0 0 3 31 1 0 57 7 0 0 0 

ʍɸʂɸʉʓ 185 0 0 0 0 0 0 0 0 40 18 0 16 26 2 0 0 1 

ʂɸɿɸʍʀ 122 34 1 0 24 0 0 3 0 1 4 22 2 7 1 0 0 2 

ʂʀʈɻʀɿʓ 246 33 0 1 1 0 0 1 1 12 1 4 1 42 3 0 0 0 



 

 

ʈʠʩ.2. ɻʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʧʦ Y-ʭʨʦʤʦʩʦʤʝ.  
ʇʦʧʫʣʷʮʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʜʥʦʤʫ ʥʘʨʦʜʫ, ʧʦʢʘʟʘʥʳ ʦʜʥʦʪʠʧʥʳʤʠ ʟʥʘʯʢʘʤʠ ʦʜʥʦʛʦ ʮʚʝʪʘ.   

 

ʇʦʩʢʦʣʴʢʫ ʵʪʥʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʦʢʘʟʘʣʩʷ ʩʪʦʣʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʛʝʥʦʬʦʥʜʘ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘ ʜʚʫʭ 

ʫʨʦʚʥʷʭ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʝʨʘʨʭʠʠ: ʘ) ʚʥʫʪʨʠʵʪʥʠʯʝʩʢʦʤ (ʨʘʟʣʠʯʠʷ ʧʦʧʫʣʷʮʠʡ ʚ ʧʨʝʜʝʣʘʭ 

ʦʜʥʦʛʦ ʥʘʨʦʜʘ, ʪ.ʝ. ʦʮʝʥʢʘ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʵʪʥʠʯʝʩʢʦʛʦ ʛʝʥʦʬʦʥʜʘ); ʙ) ʤʝʞʵʪʥʠʯʝʩʢʦʤ 

(ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʫʩʨʝʜʥʝʥʥʳʤʠ ʵʪʥʠʯʝʩʢʠʤʠ ʯʘʩʪʦʪʘʤʠ ʛʘʧʣʦʛʨʫʧʧ ʨʘʟʥʳʭ ʥʘʨʦʜʦʚ 

ɽʚʨʦʧʳ). ʊʘʙʣʠʮʘ 8 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ɽʚʨʦʧʳ ʥʘʠʙʦʣʴʰʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʬʠʥʥʦʚ, ʭʦʨʚʘʪʦʚ, ʨʫʩʩʢʠʭ ʠ ʠʪʘʣʴʷʥʮʝʚ; ʰʚʝʜʳ ʠ ʥʝʤʮʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʫʤʝʨʝʥʥʫʶ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ; ʜʨʫʛʠʝ ʥʘʨʦʜʳ (ʛʨʝʢʠ, ʪʫʨʢʠ, ʧʦʣʷʢʠ, ʙʝʣʦʨʫʩʳ, ʫʢʨʘʠʥʮʳ) 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʥʠʞʝʥʥʦʡ ʚ ʤʘʩʰʪʘʙʝ ɽʚʨʦʧʳ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ. ɺ ʩʨʝʜʥʝʤ, 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʪʠʧʠʯʥʦʛʦ ʝʚʨʦʧʝʡʩʢʦʛʦ ʥʘʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 0.03 (GST=0.029, FST=0.027). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʛʘʧʣʦʛʨʫʧʧʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʳ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʧʦʧʫʣʷʮʠʷʤʠ ʦʜʥʦʛʦ ʵʪʥʦʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʨʘʟʣʠʯʠʷ ʵʪʥʦʩʦʚ ʤʝʞʜʫ ʩʦʙʦʡ 

(ʤʝʞʵʪʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ GST=0.15, FST=0.17). ʆʙʱʘʷ ʚʝʣʠʯʠʥʘ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʭ ʨʘʟʣʠʯʠʡ 

ʧʦ Y-ʭʨʦʤʦʩʦʤʝ (ʩʫʤʤʘʨʥʦ ʚʥʫʪʨʠʵʪʥʠʯʝʩʢʠʡ ʠ ʤʝʞʵʪʥʠʯʝʩʢʠʡ ʫʨʦʚʥʠ) ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ 

ɽʚʨʦʧʳ ʦʢʦʣʦ 0.19. ʕʪʦ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʚʥʫʪʨʠ ɽʚʨʦʧʳ ʧʦ Y-ʭʨʦʤʦʩʦʤʝ (ʯʪʦ ʚʠʜʥʦ ʠ ʥʘ ʨʠʩ. 1, 2), ʧʦʩʢʦʣʴʢʫ ʧʦ ʜʨʫʛʠʤ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ɽʚʨʦʧʳ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ: 

GST=0.02 (ɹʘʣʘʥʦʚʩʢʘʷ, ɹʘʣʘʥʦʚʩʢʠʡ, 2007). 

ɸʥʘʣʦʛʠʯʥʳʡ ʘʥʘʣʠʟ ʵʪʥʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥ ʜʣʷ ʥʘʨʦʜʦʚ ʖʞʥʦʡ ʉʠʙʠʨʠ 

ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (ʪʘʙʣ. 8). ʉʫʤʤʘʨʥʳʝ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ 

(0.20) ʦʢʘʟʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʠʤʠ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʧʦʧʫʣʷʮʠʡ ɽʚʨʦʧʳ (0.19). ʅʦ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ɽʚʨʦʧʳ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʥʫʪʨʠ 

ʵʪʥʦʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ (0.15), ʘ ʥʘ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʠʤʠ ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ 0.06. 

ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʪʥʦʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʚʳʜʝʣʷʝʤʳʝ 

ʪʨʘʜʠʮʠʦʥʥʦ (ʭʘʢʘʩʳ, ʘʣʪʘʡʮʳ), ʚʢʣʶʯʘʶʪ ʨʷʜ ʤʘʣʳʭ ʥʘʨʦʜʥʦʩʪʝʡ, ʛʝʥʦʬʦʥʜʳ ʢʦʪʦʨʳʭ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ (ɹʘʣʘʛʘʥʩʢʘʷ ʠ ʜʨ., 2011). 
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ʊʘʙʣʠʮʘ 8. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ Y-ʭʨʦʤʦʩʦʤʳ ʥʘ ʚʥʫʪʨʠʵʪʥʠʯʝʩʢʦʤ ʠ 

ʤʝʞʵʪʥʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʝʨʘʨʭʠʠ 

 NPOP N NHG 

ʉʨʝʜʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ 

GST 

(GST*10
2
) 

 AMOVA  
(FST*10

2
) 

ɽɺʈʆʇɸ 

ʌʠʥʥʳ 5 107 6 0.13 8.2 8.1 

ʍʦʨʚʘʪʳ 5 100 8 0.18 8 7.4 

ʈʫʩʩʢʠʝ 10 123 8 0.14 5.2 4.5 

ʀʪʘʣʴʷʥʮʳ 5 105 8 0.13 3.9 5.0 

ʐʚʝʜʳ 4 76 12 0.13 2.7 1.4 

ʅʝʤʮʳ 11 110 9 0.07 2.1 1.5 

ɻʨʝʢʠ 4 91 8 0.10 1.4 1.1 

ʊʫʨʢʠ 5 87 26(8) 0.17 (0.04) 1.3(0.8) 1.0 

ʇʦʣʷʢʠ 8 114 7 0.02 1.1 0.3 

ʋʢʨʘʠʥʮʳ 4 102 10 0.02 0.9 0.4 

ʄʝʞɻʪʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 10  6  14.9 16.6 

ɺʥʫʪʨʠʵʪʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 6  6  2.9 2.7 

ɺʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ 61  6  82.2 80.7 

ʉʀɹʀʈʔ ʀ ʎɽʅʊʈɸʃʔʅɸʗ ɸɿʀʗ 

ʉʝʚʝʨʥʳʝ ʘʣʪʘʡʮ  r 3 67 30 0.80 15.1 20.0 

ʖʞʥʳʝ ʘʣʪʘʡʮʳ 2 104 30 0.07 3.9 3.2 

ʐʦʨʮʳ 2 70 30 0.09 4.9 4.7 

ʍʘʢʘʩʳ 4 62 30 0.85 18.2 30.3 

ʂʠʨʛʠʟʳ 2 123 30 0.15 2.9 5.1 

ʄʝʞʵʪʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 5  30  - 5,5 

ɺʥʫʪʨʠʵʪʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 3  30  - 14,7 

ɺʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʡ ʫʨʦʚʝʥʴ 13  30  - 79,8 

ʇʨʠʤʝʯʘʥʠʷ: NPOP ï ʯʠʩʣʦ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʠʟʫʯʝʥʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʥʘʨʦʜʘ; N ï ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ 

ʚʳʙʦʨʢʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ; NHG ï ʯʠʩʣʦ ʦʩʥʦʚʥʳʭ ʛʘʧʣʦʛʨʫʧʧ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʘʥʘʣʠʟ. ʇʨʠʚʝʜʝʥʳ 

ʟʥʘʯʝʥʠʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʪʨʝʤʷ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʈʘʟʣʠʯʠʷ ʚ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʪʫʨʦʢ 

ʦʙʲʷʩʥʷʶʪʩʷ ʚʳʩʦʢʠʤ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʩ ʢʦʪʦʨʳʤ ʠʟʫʯʝʥʳ ʵʪʠ ʧʦʧʫʣʷʮʠʠ (26 ʛʘʧʣʦʛʨʫʧʧ). 

ɽʩʣʠ ʵʪʠ ʛʘʧʣʦʛʨʫʧʧʳ ʦʙʲʝʜʠʥʠʪʴ ʚ 8 (ʜʦ ʫʨʦʚʥʷ, ʥʘ ʢʦʪʦʨʦʤ ʠʟʫʯʝʥʳ ʜʨʫʛʠʝ ʥʘʨʦʜʳ), ʪʦ ʩʨʝʜʥʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʧʘʜʘʶʪ ʩ 0,17 to 0,04, ʦʜʥʘʢʦ ʧʦʢʘʟʘʪʝʣʴ GST ʙʦʣʝʝ ʩʪʘʙʠʣʝʥ, ʩʥʠʞʘʷʩʴ ʩ 1,3 ʜʦ 0.8.  
 

 

2. ʀɿʄɽʅʏʀɺʆʉʊʔ ʄʀʊʆʍʆʅɼʈʀɸʃʔʅʆʁ ɼʅʂ ɺ ɽɺʈʆʇɽ 
 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʤʪɼʅʂ ʠʟʫʯʝʥʘ ʚ 22 ʧʦʧʫʣʷʮʠʷʭ ʨʫʩʩʢʠʭ, ʫʢʨʘʠʥʮʝʚ ʠ ʙʝʣʦʨʫʩʦʚ, 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʚʩʝ ʯʘʩʪʠ ʦʙʰʠʨʥʦʛʦ ʘʨʝʘʣʘ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ (ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʪʘʙʣ. 

2). ʏʘʩʪʦʪʳ ʛʘʧʣʦʛʨʫʧʧ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 9. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʞʝ ʥʘ ʥʘʰʝʤ ʩʘʡʪʝ 

www.genofond.ru ʠ ʚ ʨʘʙʦʪʝ (ɹʘʣʘʥʦʚʩʢʠʡ ʠ ʜʨ., 2009, 2011). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʰʝʡ ʙʘʟʳ ʜʘʥʥʳʭ MURKA ʨʘʩʰʠʨʷʝʪ ʯʠʩʣʦ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ 

ʧʦʧʫʣʷʮʠʡ (ʪʘʙʣ. 3). ʊʘʢʦʝ ʦʙʠʣʠʝ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʩʪʨʦʛʠʡ ʦʪʙʦʨ ʧʦʧʫʣʷʮʠʡ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: ʘ) ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʥʝ ʤʝʥʝʝ 70 (ʤʝʥʴʰʠʝ ʚʳʙʦʨʢʠ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ 

ʠʣʠ ʦʙʲʝʜʠʥʝʥʳ); ʙ) ʥʘʜʝʞʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʘʧʣʦʛʨʫʧʧ (ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʇɼʈʌ-ʘʥʘʣʠʟʦʤ 

ʠʣʠ ʦʜʥʦʟʥʘʯʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʧʦ ɻɺʉ1); ʚ) ʥʘʣʠʯʠʝ ʯʝʪʢʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ ʚ 

ʦʧʠʩʘʥʠʠ ʚʳʙʦʨʢʠ. ɹʳʣ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ ʠ ʩʪʨʦʛʠʡ ʦʪʙʦʨ ʛʘʧʣʦʛʨʫʧʧ: ʚ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʳ 

ʪʦʣʴʢʦ ʛʘʧʣʦʛʨʫʧʧʳ, ʩʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʚ ɽʚʨʦʧʝ ʥʝ ʤʝʥʝʝ 1% (ʢʨʠʪʝʨʠʡ 

ʧʦʣʠʤʦʨʬʠʟʤʘ). 

http://www.genofond.ru/
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ʊʘʙʣʠʮʘ 9. ʏʘʩʪʦʪʳ ʛʘʧʣʦʛʨʫʧʧ ʤʪɼʅʂ ʫ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ 

ʛʘʧʣʦʛʨʫʧʧʘ ʩʝʚʝʨʥʳʝ ʨʫʩʩʢʠʝ ʶʞʥʳʝ ʨʫʩʩʢʠʝ ʢʘʟʘʢʠ ʙʝʣʦʨʫʩʳ ʫʢʨʘʠʥʮʳ 
A 0.002 0.000 0.000 0.000 0.003 
B 0.000 0.000 0.000 0.000 0.000 
C 0.006 0.008 0.015 0.006 0.007 
D 0.017 0.009 0.008 0.003 0.002 
F 0.000 0.003 0.000 0.003 0.000 
G 0.000 0.003 0.000 0.009 0.002 
Z 0.006 0.009 0.000 0.000 0.000 
L 0.000 0.000 0.000 0.000 0.001 
M1 0.003 0.005 0.000 0.000 0.000 
preHV 0.000 0.000 0.000 0.006 0.003 
H 0.470 0.389 0.394 0.389 0.384 
HV 0.008 0.005 0.015 0.015 0.035 
I  0.000 0.017 0.038 0.020 0.027 
J 0.063 0.078 0.106 0.087 0.086 
T*  0.006 0.008 0.000 0.005 0.008 
T1 0.030 0.023 0.053 0.027 0.030 
T2 0.066 0.086 0.061 0.049 0.077 
N1a 0.000 0.003 0.000 0.000 0.000 
N1b 0.000 0.007 0.000 0.014 0.011 
R* 0.021 0.010 0.008 0.010 0.003 
U1a 0.000 0.008 0.000 0.000 0.001 
U1b 0.000 0.000 0.023 0.000 0.000 
U2 0.016 0.024 0.015 0.024 0.015 
U3 0.000 0.021 0.023 0.020 0.011 
U4 0.045 0.042 0.023 0.030 0.052 
U5a 0.038 0.070 0.053 0.067 0.055 
U5b 0.035 0.017 0.030 0.024 0.043 
U6 0.000 0.000 0.000 0.000 0.000 
U7 0.008 0.002 0.008 0.011 0.000 
U8 0.011 0.005 0.000 0.008 0.003 
K 0.077 0.036 0.068 0.021 0.049 
V 0.019 0.060 0.015 0.062 0.050 
W 0.023 0.023 0.008 0.038 0.026 
X 0.003 0.009 0.023 0.003 0.012 
ʧʨʦʯʠʝ 0.028 0.020 0.015 0.052 0.004 

 

ʇʝʨʝʯʠʩʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʫʜʦʚʣʝʪʚʦʨʷʣʠ 118 ʧʦʧʫʣʷʮʠʡ (ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ 

N=200, ʩʫʤʤʘʨʥʦ 23500 ʦʙʨʘʟʮʦʚ) ʠ 35 ʛʘʧʣʦʛʨʫʧʧ (ʪʘʙʣ. 8).  

ʂʃɸʉʊɽʈʀɿɸʎʀʗ ʇʆʇʋʃʗʎʀʁ ʇʆ ʏɸʉʊʆʊɸʄ ɻɸʇʃʆɻʈʋʇʇ. ʇʨʠ ʘʥʘʣʠʟʝ 

ʤʝʪʦʜʦʤ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ (ʨʠʩ. 3ɸ) ʯʝʪʢʦ ʚʳʜʝʣʠʣʠʩʴ ʯʝʪʳʨʝ ʢʣʘʩʪʝʨʘ. ʇʝʨʚʳʡ 

ʢʣʘʩʪʝʨ ʚʢʣʶʯʠʣ ʪʦʣʴʢʦ ʩʘʘʤʦʚ, ʯʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʫʯʠʪʳʚʘʷ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʚʦʝʦʙʨʘʟʠʝ 

(Cavalli -Sforza et al., 1994; Tambets et al., 2004). ɺʪʦʨʦʡ ʢʣʘʩʪʝʨ ʚʢʣʶʯʠʣ ʪʝ ʧʦʧʫʣʷʮʠʠ 

ʚʦʩʪʦʯʥʳʭ ʨʫʙʝʞʝʡ ɽʚʨʦʧʳ, ʫ ʢʦʪʦʨʳʭ ʧʦʚʳʰʝʥʘ ʯʘʩʪʦʪʘ ʚʦʩʪʦʯʥʦ-ʝʚʨʘʟʠʡʩʢʠʭ ʛʘʧʣʦʛʨʫʧʧ. 

ʊʨʝʪʠʡ ʢʣʘʩʪʝʨ ʚʢʣʶʯʠʣ ʧʦʧʫʣʷʮʠʠ ʇʝʨʝʜʥʝʡ ɸʟʠʠ ʠ ʂʘʚʢʘʟʘ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ ʩ 

ʦʩʥʦʚʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʳ (ʦʪ ɺʦʣʛʠ ʜʦ ʇʠʨʝʥʝʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ) ʚʦʰʣʠ ʚ ʯʝʪʚʝʨʪʳʡ 

çʧʘʥʝʚʨʦʧʝʡʩʢʠʡè ʢʣʘʩʪʝʨ, ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʛʦ ʥʘ ʛʨʘʬʠʢʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʠʟʢʦʡ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʪʁ ʛʦʤʦʛʝʥʥʦʩʪʴ 

ʛʝʥʦʬʦʥʜʘ ɽʚʨʦʧʳ (Simoni et al., 2000), ʥʦ ʫʢʘʟʳʚʘʪʁ ʥʘ ʩʚʦʝʦʙʨʘʟʠʝ ʛʝʥʦʬʦʥʜʦʚ ʇʨʠʫʨʘʣʴʷ 

ʠ ʇʝʨʝʜʥʝʡ ɸʟʠʠ. 

ʇʨʠ ʦʪʜʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʪʦʣʴʢʦ ʪʝʭ ʧʦʧʫʣʷʮʠʡ, ʢʦʪʦʨʳʝ ʚʦʰʣʠ ʚ çʧʘʥʝʚʨʦʧʝʡʩʢʠʡè 

ʢʣʘʩʪʝʨ (ʨʠʩ. 3ɹ), ʦʙʥʘʨʫʞʠʣʘʩʴ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ɽʚʨʦʧʳ 

(ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ). ʆʜʥʘʢʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʧʫʣʷʮʠʡ ʧʦ-

ʧʨʝʞʥʝʤʫ ʛʨʫʧʧʠʨʦʚʘʣʦʩʴ ʚ ʝʜʠʥʳʡ ʛʦʤʦʛʝʥʥʳʡ ʢʣʘʩʪʝʨ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʫʟʢʦ-

ʝʚʨʦʧʝʡʩʢʠʤè (ʨʠʩ. 3ɹ). 
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        ʅʘʣʠʯʠʝ ʦʙʰʠʨʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʦʪʜʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʵʪʦʛʦ ʢʣʘʩʪʝʨʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ (ʨʠʩ. 3ɺ) ʪʘʢʦʛʦ çʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦʜ ʙʦʣʴʰʠʤ ʫʚʝʣʠʯʝʥʠʝʤè ʚ ʧʨʝʜʝʣʘʭ çʫʟʢʦ-

ʝʚʨʦʧʝʡʩʢʦʛʦè ʢʣʘʩʪʝʨʘ ʚʳʷʚʠʣʩʷ ʮʝʣʳʡ ʨʷʜ ʢʣʘʩʪʝʨʦʚ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʇʦʧʫʣʷʮʠʠ, 

ʛʦʚʦʨʷʱʠʝ ʥʘ ʷʟʳʢʘʭ ʦʜʥʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʷʜʦʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʊʘʢ, ʧʦʧʫʣʷʮʠʠ ʛʝʨʤʘʥʩʢʦʡ, ʩʣʘʚʷʥʩʢʦʡ, ʨʦʤʘʥʩʢʦʡ ʠ 

ʙʘʣʪʩʢʦʡ ʷʟʳʢʦʚʳʭ ʛʨʫʧʧ ʬʦʨʤʠʨʫʶʪ ʢʘʞʜʘʷ ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ ʠ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʐʦʪʣʘʥʜʠʠ ʣʠʰʴ ʠʩʪʦʨʠʯʝʩʢʠ ʥʝʜʘʚʥʦ ʩʤʝʥʠʣʦ ʷʟʳʢ, 

ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʠʨʣʘʥʜʮʘʤʠ ʦʙʨʠʩʦʚʳʚʘʝʪ  ʦʙʱʥʦʩʪʴ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ 

ʛʝʥʦʬʦʥʜʘ ʠ ʢʝʣʴʪʩʢʦʡ ʛʨʫʧʧʳ (ʨʠʩ. 3ɺ).  

ɺ ʦʙʥʘʨʫʞʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʛʝʥʦʬʦʥʜʘ ɽʚʨʦʧʳ (ʧʦʧʫʣʷʮʠʠ ʦʜʥʦʡ ʷʟʳʢʦʚʦʡ 

ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʭʦʜʥʳʤʠ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʤʠ ʛʝʥʦʬʦʥʜʘʤʠ) ʦʪʤʝʯʘʶʪʩʷ ʜʚʘ 

ʠʩʢʣʶʯʝʥʠʷ: ʨʫʤʳʥʳ ʠ ʘʨʦʤʫʥʳ (ʣʠʥʛʚʠʩʪʠʯʝʩʢʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʨʦʤʘʥʩʢʦʡ ʛʨʫʧʧʝ, ʥʦ 

ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʩʦʙʣʝʥʳ), ʘ ʪʘʢʞʝ ʵʩʪʦʥʮʳ ʠ ʚʝʥʛʨʳ (ʣʠʥʛʚʠʩʪʠʯʝʩʢʠ ʬʠʥʥʦ-ʫʛʦʨʩʢʘʷ 

ʛʨʫʧʧʘ, ʥʦ ʛʝʥʝʪʠʯʝʩʢʠ ʧʨʠʤʳʢʘʶʪ ʢ çʩʣʘʚʷʥʩʢʦʤʫè ʢʣʘʩʪʝʨʫ). 

ʈʆʃʔ ʃʀʅɻɺʀʉʊʀʏɽʉʂʆɻʆ ʀ ɻɽʆɻʈɸʌʀʏɽʉʂʆɻʆ ʌɸʂʊʆʈʆɺ. ɿʥʘʯʠʤʦʩʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʦʚ ʦʮʝʥʠʚʘʣʘʩʴ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ (Rosser et al., 

2000; Nasidze et al., 2004; ʂʫʪʫʝʚ, 2010; ʉʧʠʮʳʥ ʠ ʜʨ., 2009). ɺʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʥʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ ʜʣʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠ ̫

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ɽʚʨʦʧʳ ʧʦʜʪʚʝʨʞʜʝʥʘ ʠ ʜʨʫʛʠʤ ʤʝʪʦʜʦʤ: ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʩʚʷʟʠ ʛʝʥʝʪʠʯʝʩʢʠʭ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ 

ɽʚʨʦʧʳ (ʪʝʩʪ ʄʘʥʪʝʣʷ, ʪʘʙʣ. 10). ɺʳʷʚʣʝʥ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ ʢʦʨʨʝʣʷʮʠʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʠ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ, ʠ  ʩ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ.  
 

ʊʘʙʣʠʮʘ 10. ʉʚʷʟʴ ʣʠʥʛʚʠʩʪʠʢʠ, ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʥʝʪʠʢʠ ʚ ʛʝʥʦʬʦʥʜʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʠ 

ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʠʭ ʥʘʨʦʜʦʚ ɽʚʨʦʧʳ 

ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ 

ʤʪɼʅʂ,  

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʥʘʨʦʜʳ 

Y-ʭʨʦʤʦʩʦʤʘ,  

ʩʝʚʝʨʦʢʘʚʢʘʟʢʠʝ ʥʘʨʦʜʳ 

ɻʝʥʝʪʠʢʘ ʠ ʣʠʥʛʚʠʩʪʠʢʘ* 0.31      0.64** *  

ɻʝʥʝʪʠʢʘ ʠ ʛʝʦʛʨʘʬʠʷ* 0.37      0.60** *  

ɻʝʥʝʪʠʢʘ ʠ ʣʠʥʛʚʠʩʪʠʢʘ 

(ʙʝʟ ʚʣʠʷʥʠʷ ʛʝʦʛʨʘʬʠʠ)** 

0.19 0.34 

ɻʝʥʝʪʠʢʘ ʠ ʛʝʦʛʨʘʬʠʷ  

(ʙʝʟ ʚʣʠʷʥʠʷ ʣʠʥʛʚʠʩʪʠʢʠ)** 

0.29 0.21 

ʆʙʦʟʥʘʯʝʥʠʷ: *ʢʦʵʬʬʠʮʠʝʥʪ ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ; **ʯʘʩʪʥʦʡ ʢʦʨʨʝʣʷʮʠʠ; ***ʜʦʩʪʦʚʝʨʥʦʩʪʴ p<0.01. 

 

ʀɿʄɽʅʏʀɺʆʉʊʔ ɺ ʇʈɽɼɽʃɸʍ ʃʀʅɻɺʀʉʊʀʏɽʉʂʀʍ ɻʈʋʇʇ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ 

ʚʳʷʚʣʝʥʥʦʡ ʩʚʷʟʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʣʘʩʪʝʨʦʚ ʧʦʧʫʣʷʮʠʡ ʩ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʙʳʣʘ 

ʨʘʩʩʯʠʪʘʥʘ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ (ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ) ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʠʟ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ɽʚʨʦʧʳ (ʪʘʙʣ. 11, ʨʠʩ. 4). ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ 

ʛʝʥʦʬʦʥʜʳ ʚʩʝʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʤʝʨʝʥʥʦʡ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ (ʦʪ 0.01 ʜʦ 0.04), ʪʦʛʜʘ ʢʘʢ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʡ ʛʨʫʧʧʳ 

ʫʨʘʣʴʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ (0.42 ʜʦ ʢʦʨʨʝʢʮʠʠ, 0.07 ʧʦʩʣʝ ʠʩʢʣʶʯʝʥʠʷ 

ʩʘʘʤʦʚ ʠ ʫʜʤʫʨʪʦʚ). ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴʶ ʛʝʥʦʬʦʥʜʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ ʠ ʠʭ ʜʠʩʧʝʨʩʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʥʘ ʛʨʘʬʠʢʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ (ʨʠʩ. 

3ɹ). ɿʥʘʯʠʪʝʣʴʥʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʪʶʨʢʩʢʠʭ ʥʘʨʦʜʦʚ ɽʚʨʦʧʳ (0.24) ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʜʣʷ ʤʥʦʛʠʭ ʠʟ ʥʠʭ (ʪʫʨʢʠ, ʯʫʚʘʰʠ ʠ ʜʨ.) ʩʤʝʥʦʡ ʘʚʪʦʭʪʦʥʥʦʛʦ ʷʟʳʢʘ ʥʘ 

ʪʶʨʢʩʢʠʡ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʛʝʥʦʬʦʥʜʘ. 
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ʈʠʩ.4. ʉʨʘʚʥʝʥʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ɽʚʨʦʧʳ ʧʦ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʠʭ ʛʝʥʦʬʦʥʜʘ. 

 

ʊʘʙʣʠʮʘ 11. ɻʝʪʝʨʦʛʝʥʥʦʩʪʴ ʛʝʥʦʬʦʥʜʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ɽʚʨʦʧʳ ʧʦ ʤʪɼʅʂ 

ʃʠʥʛʚʠʩʪʠʯʝʩʢʘʷ 

ʛʨʫʧʧʘ 

ʏʠʩʣʦ 

ʧʦʧʫʣʷʮʠʡ 

ʉʨʝʜʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ 

ʈʘʩʩʪʦʷʥʠʷ 

ʧʦʩʣʝ 

ʢʦʨʨʝʢʮʠʠ*  

ʀʩʢʣʶʯʝʥʥʳʝ ʦʙʦʩʦʙʣʝʥʥʳʝ 

ʧʦʧʫʣʷʮʠʠ 

ɻʝʨʤʘʥʩʢʘʷ  14 0.013 0.013 -  

ʂʝʣʴʪʩʢʘʷ 7 0.039 0.039  - 

ʉʣʘʚʷʥʩʢʘʷ 27 0.042 0.034 ʍʦʨʚʘʪʳ ʦ-ʚʘ ʂʨʢ, ʙʝʣʦʨʫʩʳ ɹʦʙʨʫʡʩʢʘ 

ʈʦʤʘʥʩʢʘʷ 27 0.048 0.044 ʂʘʥʪʘʙʨʠʷ 

ʊʶʨʢʩʢʘʷ 5 0.240 0.240  - 

ʌʠʥʥʦ-ʫʛʦʨʩʢʘʷ 9 0.420 0.070 ʉʘʘʤʳ, ʫʜʤʫʨʪʳ  

*ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʜʥʘ-ʜʚʝ ʦʙʦʩʦʙʣʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ (ʥʘʧʨʠʤʝʨ, ʦʩʪʨʦʚʥʳʝ ʧʦʧʫʣʷʮʠʠ ʭʦʨʚʘʪʦʚ) 

ʟʘ ʩʯʝʪ ʙʦʣʴʰʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʜʦ ʦʩʪʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʟʘʚʳʰʘʣʠ ʫʨʦʚʝʥʴ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʚʩʝʡ 

ʛʨʫʧʧʳ. ʇʦʵʪʦʤʫ ʧʨʠ ʢʦʨʨʝʢʮʠʠ ʠʩʢʣʶʯʘʣʠʩʴ ʠʟ ʨʘʩʯʝʪʘ  ʪʝ ʧʦʧʫʣʷʮʠʠ, ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʦʪʦʨʳʭ 

ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʧʨʝʚʦʩʭʦʜʠʣʦ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʜʣʷ ʜʘʥʥʦʡ ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ.  
 

ɻɸʇʃʆʊʀʇʀʏɽʉʂʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ʤʪɼʅʂ. ɺʩʝ ʚʳʰʝ ʦʧʠʩʘʥʥʳʝ ʚʠʜʳ ʘʥʘʣʠʟʘ 

ʧʨʦʚʝʜʝʥʳ ʧʦ ʯʘʩʪʦʪʘʤ ʛʘʧʣʦʛʨʫʧʧ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʚʝʜʝʥ 

ʪʘʢʞʝ ʘʥʘʣʠʟ ʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʛʘʧʣʦʪʠʧʘʤ. ʋʨʦʚʝʥʴ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʨʘʩʩʯʠʪʘʥ ʜʣʷ 51 ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʢʘʢ ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ (ʪʘʙʣ. 2), ʪʘʢ 

ʠ ʧʦ ʩʦʟʜʘʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ (ʪʘʙʣ. 3). ʉʪʦʣʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʪɼʅʂ ʚʳʧʦʣʥʝʥ ʚʧʝʨʚʳʝ ʚ ʤʠʨʝ.  

ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʘʢʦʥʦʤʝʨʥʦʝ ʫʙʳʚʘʥʠʝ ʢ ʩʝʚʝʨʫ: 

ʦʪ 0.99 ʫ ʧʦʧʫʣʷʮʠʡ ʇʨʠʯʝʨʥʦʤʦʨʴʷ ʜʦ 0.95 ʠ ʥʠʞʝ ʥʘ ʙʝʨʝʛʘʭ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ  

(ʨʠʩ. 5). ʉʥʠʞʝʥʠʝ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠ ̫ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʜʝʡʩʪʚʠʷ 

ʜʨʝʡʬʘ ʛʝʥʦʚ, ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦʛʦ ʚ ʥʝʙʦʣʴʰʠʭ ʧʦ ʨʘʟʤʝʨʫ ʠ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ 

ʩʝʚʝʨʘ ɽʚʨʦʧʳ. ʕʪʫ ʟʦʥʫ (ʨʠʩ. 5) ʥʘʩʝʣʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʝ ʥʘʨʦʜʳ, 

ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʪʦʨʳʭ ʚʝʣʠʢʦ (ʪʘʙʣ. 11, ʨʠʩ. 4). ʀʪʘʢ, ʥʠʟʢʦʝ 

ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʝ ʠ ʚʳʩʦʢʦʝ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʢʘʟʳʚʘʶʪʩʷ ʜʚʫʤʷ 

ʩʪʦʨʦʥʘʤʠ ʦʜʥʦʡ ʤʝʜʘʣʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʜʝʡʩʪʚʠʝʤ ʜʨʝʡʬʘ ʛʝʥʦʚ (ʵʬʬʝʢʪ ɺʘʣʫʥʜʘ) ʚ 

ʧʦʜʨʘʟʜʝʣʝʥʥʦʤ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʤ ʛʝʥʦʬʦʥʜʝ.  

ʉʝʚʝʨʥʳʝ ʦʙʣʘʩʪʠ ʩʧʦʩʦʙʥ rʧʦʜʜʝʨʞʠʚʘʪʴ ʤʝʥʴʰʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢ ʪʦʤʫ ʞʝ 

ʩʝʚʝʨʥʳʝ ʧʦʧʫʣʷʮʠʠ ʙʦʣʝʝ ʠʟʦʣʠʨʦʚʘʥʳ ʟʘ ʩʯʝʪ ʤʝʥʴʰʝʡ ʧʨʦʭʦʜʠʤʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʊʘʢʘʷ 

ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʪʨʘʢʪʦʚʢʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʦʨʨʝʣʷʮʠʝʡ ʢʘʨʪʳ ʨʘʟʥʦʦʙʨʘʟʠʷ (ʨʠʩ. 5) 

ʩ ʢʘʨʪʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʩʥʠʞʘʝʪʩʷ ʢ ʩʝʚʝʨʫ. 
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ʈʠʩ.5. ʂʘʨʪʘ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʪɼʅʂ  ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ.  
 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʫʶ ʮʝʧʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʪ 

ʶʛʘ ʢ ʩʝʚʝʨʫ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʳ (ʚʦʟʨʘʩʪʘʝʪ), 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʨʝʜʳ (ʫʙʳʚʘʝʪ), ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ (ʫʙʳʚʘʝʪ), ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʤʝʨʘ 

ʧʦʧʫʣʷʮʠʠ (ʫʙʳʚʘʝʪ), ʠʟʦʣʷʮʠʠ  ʩʫʙʧʦʧʫʣʷʮʠʡ (ʚʦʟʨʘʩʪʘʝʪ), ʜʨʝʡʬʘ ʛʝʥʦʚ (ʚʦʟʨʘʩʪʘʝʪ), 

ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʪɼʅʂ (ʫʙʳʚʘʝʪ).  

ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ ʠʥʪʝʥʩʠʚʥʳʡ ʜʨʝʡʬ ʛʝʥʦʚ ʜʦʣʞʝʥ ʧʨʠʚʦʜʠʪʴ 

ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʩʣʫʯʘʡʥʦʛʦ ʠʥʙʨʠʜʠʥʛʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʛʨʫʟʘ ʧʦʧʫʣʷʮʠʠ. 

ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (r=0.4) ʤʝʞʜʫ ʛʘʧʣʦʪʠʧʠʯʝʩʢʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʪɼʅʂ ʠ ʦʪʷʛʦʱʝʥʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʡ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʦʡ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ (ɹʘʣʘʥʦʚʩʢʠʡ ʠ ʜʨ., 2011). ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʦʣʴ ʜʨʝʡʬʘ ʛʝʥʦʚ 

ʢʘʢ ʢʣʶʯʝʚʦʛʦ ʬʘʢʪʦʨʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʝʚʝʨʥʳʭ ʛʝʥʦʬʦʥʜʦʚ.  

 

3. ʆʉʆɹɽʅʅʆʉʊʀ ɻɽʅʆʌʆʅɼɸ ɺʆʉʊʆʏʅʓʍ ʉʃɸɺʗʅ 
 

ʉʪʨʫʢʪʫʨʘ ʛʝʥʦʬʦʥʜʘ ʠʟʫʯʝʥʘ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ɽʚʨʦʧʳ ʠ ɽʚʨʘʟʠʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʥʘ ʙʦʣʝʝ 

ʥʠʟʢʠʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚʳʙʨʘʥʳ ʚʦʩʪʦʯʥʳʝ 

ʩʣʘʚʷʥʝ (ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ ʛʨʫʧʧʘ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ  ʩʪʨʘʥ 

ɽʚʨʦʧʳ), ʘ ʩʨʝʜʠ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʫʩʩʢʦʤʫ ʵʪʥʦʩʫ. 

ʄʀʊʆʍʆʅɼʈʀɸʃʔʅʓʁ ɻɽʅʆʌʆʅɼ ɺʆʉʊʆʏʅʓʍ ʉʃɸɺʗʅ. ʀʩʩʣʝʜʦʚʘʥʠʶ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʪɼʅʂ ʫ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ ʚ ʠʭ ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʨʝʘʣʝ ʧʦʩʚʷʱʝʥ ʨʷʜ ʨʘʙʦʪ 

(Orekhov et al., 1999; Malyarchuk et al., 2001., 2002., 2004; Belyaeva et al., 2003; Kornienko et 

al., 2004; Grechanina et al., 2006; Grzybowski et al., 2007; ɹʘʣʘʥʦʚʩʢʠʡ ʠ ʜʨ, 2010; Morozova et 

al., 2011), ʨʘʟʣʠʯʘʚʰʠʭʩʷ ʧʦʜʭʦʜʘʤʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʙʦʨʦʢ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʛʝʥʦʬʦʥʜʦʚ ʵʪʦʪ ʚʦʧʨʦʩ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ, ʪʦ ʚ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʳ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʯʘʩʪʦʪ ʛʘʧʣʦʛʨʫʧʧ ʫ 22 
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ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ (N=2 396 ʦʙʨʘʟʮʦʚ) ʠ ʦʢʨʫʞʘʶʱʠʭ ʠʭ ʥʝʩʣʘʚʷʥʩʢʠʭ ʥʘʨʦʜʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ r ʥʘ ʨʠʩ. 6. ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʝʨʝʛʨʫʟʢʠ ʛʨʘʬʠʢʘ, ʥʘ ʥʝʤ ʦʩʪʘʚʣʝʥʳ ʣʠʰʴ 

ʧʦʧʫʣʷʮʠʠ (ʦʪ ɹʘʣʢʘʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʜʦ ʋʨʘʣʘ), ʠʤʝʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʵʪʥʦʛʝʥʝʟʫ ʚʦʩʪʦʯʥʦʡ ʚʝʪʚʠ ʩʣʘʚʷʥ. ɺʳʷʚʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʛʝʥʦʬʦʥʜʘ ʩʚʦʜʠʪʩʷ ʢ ʪʨʝʤ 

ʢʣʘʩʪʝʨʘʤ. ɺ çʧʨʠʫʨʘʣʴʩʢʠʡè ʢʣʘʩʪʝʨ ʚʦʰʣʠ ʚʦʩʪʦʯʥʳʝ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʝ (ʤʘʨʠʡʮʳ, ʢʦʤʠ) ʠ 

ʪʶʨʢʩʢʠʝ ʥʘʨʦʜʳ (ʪʘʪʘʨʳ, ʯʫʚʘʰʠ). ɺ çʚʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʠʡè ʢʣʘʩʪʝʨ ʚʦʰʣʠ ʟʘʧʘʜʥʳʝ ʠ 

ʚʦʩʪʦʯʥʳʝ ʩʣʘʚʷʥʝ, ʙʘʣʪʳ, ʘ ʪʘʢʞʝ ʙʘʣʢʘʥʩʢʠʝ ʥʘʨʦʜʳ. ɺ çʩʝʚʝʨʦ-ʝʚʨʦʧʝʡʩʢʠʡè ʢʣʘʩʪʝʨ 

ʚʦʰʣʠ ʟʘʧʘʜʥʳʝ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʝ ʥʘʨʦʜʳ ʠ ʩʝʚʝʨʥʳʝ ʨʫʩʩʢʠʝ ʧʦʧʫʣʷʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ ʛʦʤʦʛʝʥʥʘʷ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʘʷ ʦʙʱʥʦʩʪʴ, ʢ 

ʢʦʪʦʨʦʡ ʪʷʛʦʪʝʶʪ ʪʘʢʞʝ ʠ ʙʘʣʢʘʥʩʢʠʝ ʧʦʧʫʣʷʮʠʠ (çʚʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʠʡè ʢʣʘʩʪʝʨ). ʆʪ ʵʪʦʡ 

ʦʙʱʥʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʝ ʠ ʪʶʨʢʩʢʠʝ ʥʘʨʦʜʳ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʛʝʥʦʬʦʥʜ 

ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʟʘʧʘʜʥʫʶ ʠ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʠ (ʢʣʘʩʪʝʨʳ 1 ʠ 3). 

ʊʘʢʘʷ ʢʘʨʪʠʥʘ ʤʦʛʣʘ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʭʦʜʝ ʩʣʘʚʷʥʩʢʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʨʘʚʥʠʥʳ (ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʵʪʥʠʯʝʩʢʘʷ ʠʩʪʦʨʠʷ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ, 1965; ɸʣʝʢʩʝʝʚʘ, 1973; 

ɼʝʨʷʙʠʥ, 1999): ʜʚʠʛʘʶʱʝʝʩʷ ʩ ʟʘʧʘʜʘ ʩʣʘʚʷʥʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʥʝʩʣʦ ʩ ʩʦʙʦʡ çʚʦʩʪʦʯʥʦ-

ʝʚʨʦʧʝʡʩʢʠʡè ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʡ ʛʝʥʦʬʦʥʜ, ʢʦʪʦʨʳʡ ʟʘʤʝʱʘʣ ʨʘʥʝʝ ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʥʘ 

ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʘʚʪʦʭʪʦʥʥʳʡ çʧʨʠʫʨʘʣʴʩʢʠʡè ʛʝʥʦʬʦʥʜ, ʨʘʟʜʝʣʷʷ ʦʩʪʘʚʰʠʝʩʷ ʥʝ 

ʘʩʩʠʤʠʣʠʨʦʚʘʥʥʳʤʠ ʛʨʫʧʧʳ ʥʘ ʟʘʧʘʜʥʫʶ ʠ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʠ. 
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