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ˏˏ˒ˑ˒˚˕˒  

ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʛʝʥʦʬʦʥʜʦʚ ʧʦʧʫʣʷʮʠʡ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʥʝʪʠʢʠ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʣʷ 

ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʨʢʝʨʳ ʩ ʦʜʥʦʨʦʜʠʪʝʣʴʩʢʠʤ ʪʠʧʦʤ 

ʥʘʩʣʝʜʦʚʘʥʠʷ: ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ ɼʅʂ ʠ ʦʩʦʙʝʥʥʦ Y-ʭʨʦʤʦʩʦʤʘ, ʢʦʪʦʨʘʷ 

ʦʙʣʘʜʘʝʪ ʩʘʤʳʤ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩʨʝʜʠ ʜʨʫʛʠʭ ʭʨʦʤʦʩʦʤ 

[Hammer et al., 2003], ʥʦ ʧʨʠ ʵʪʦʤ ʝʝ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦ. ʂʨʦʤʝ ʦʜʥʦʨʦʜʠʪʝʣʴʩʢʠʭ ʤʘʨʢʝʨʦʚ, ʚʩʝ ʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʦʙʨʝʪʘʶʪ  

ʧʦʣʥʦʛʝʥʦʤʥʳʝ ʘʫʪʦʩʦʤʥʳʝ ʧʘʥʝʣʠ ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʧʦʣʥʳʭ ʛʝʥʦʤʦʚ. 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʨʠʠ ʧʘʥʝʣʝʡ 

Illumina [Fedorova et al., 2013; Yunusbaev et al., 2015] ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 

ʨʘʙʦʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʝʡ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʚʝ 

ʧʦʣʥʦʛʝʥʦʤʥʳʝ ʧʘʥʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʦʧʫʣʷʮʠʦʥʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: GenoChip [Elhaik et al., 2013] ʠ Axiom Human 

Origins [Lazaridis et al., 2014]. ɼʣʷ ʦʙʝʠʭ ʧʘʥʝʣʝʡ ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ [ArunKumar et al., 2015; Haak et al., 2015]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʥʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʤʠʨʘ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʞʝ 

ʠʟʫʯʝʥʦ, ʭʦʪʷ ʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ, ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʠʣʠ 

ʧʦʣʥʦʛʝʥʦʤʥʳʤ ʧʘʥʝʣʷʤ, ʠ ʵʪʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ï ʭʦʪʷ ʠ ʩ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʴʶ ʫʙʝʜʠʪʝʣʴʥʦʩʪʠ ï ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʨʝʰʝʥʠʶ ʤʥʦʛʠʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʫʯʥʳʭ ʧʨʦʙʣʝʤ, ʢʘʩʘʶʱʠʭʩʷ ʠʩʪʦʨʠʠ ʧʦʧʫʣʷʮʠʡ 

ʯʝʣʦʚʝʢʘ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ, ʩʪʘʨʳʭ ʠ ʩʣʦʞʥʳʭ ʷʚʣʷʝʪʩʷ 

çʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʧʨʦʙʣʝʤʘè, ʪʦ ʝʩʪʴ ʚʦʧʨʦʩ ʦ ʤʝʩʪʝ ʧʨʘʨʦʜʠʥʳ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ (ʢʨʫʧʥʝʡʰʝʡ ʚ ʤʠʨʝ ʧʦ ʘʨʝʘʣʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʯʠʩʣʫ ʥʦʩʠʪʝʣʝʡ ʚ ʤʠʨʝ) ʠ ʦ ʤʠʛʨʘʮʠʷʭ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ. 

ɺ ʨʘʟʨʘʙʦʪʢʫ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚʥʝʩʣʠ ʣʠʥʛʚʠʩʪʳ ʠ ʘʨʭʝʦʣʦʛʠ, 
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ʚʳʜʚʠʥʫʚ ʨʷʜ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʛʠʧʦʪʝʟ ʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ 

ʧʨʘʨʦʜʠʥʳ ʠ ʧʫʪʷʭ ʤʠʛʨʘʮʠʡ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ, ʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢ ʥʠʤ 

ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʠ ʛʝʥʝʪʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʜʘʥʥʳʤʠ ʧʦ ʜʨʝʚʥʝʡ ɼʅʂ 

[Haak et al., 2015; Allentoft et al., 2015; Damgaard et al, 2018; Nielsen et al, 

2017].  

ʊʘʢ, ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʳʩʢʘʟʳʚʘʣ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʤʠʛʨʘʮʠʠ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʤʘʨʢʠʨʫʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʛʘʧʣʦʛʨʫʧʧʘʤʠ Y-ʭʨʦʤʦʩʦʤʳ. 

ʏʘʱʝ ʚʩʝʛʦ ʥʘ ʵʪʫ ʨʦʣʴ ʚʳʜʚʠʛʘʶʪ ʛʘʧʣʦʛʨʫʧʧʫ R1a, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʦʣʝʝ 

ʚʝʨʦʷʪʥʦʡ ʦʢʘʟʳʚʘʝʪʩʷ ʧʝʨʝʜʥʝʘʟʠʘʪʩʢʘʷ ʧʨʘʨʦʜʠʥʘ [Semino et al., 2000; 

Underhill et al., 2015]; ʭʦʪʷ ʚ ʨʘʙʦʪʝ [Haak et al., 2015] ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʨʛʫʤʝʥʪʳ ʚ ʧʦʣʴʟʫ ʧʨʠʯʝʨʥʦʤʦʨʩʢʦʡ ʧʨʘʨʦʜʠʥʳ (ʥʦʩʠʪʝʣʠ 

ʷʤʥʦʡ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ), ʚ ʛʝʥʦʬʦʥʜʝ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʝʪ 

ʛʘʧʣʦʛʨʫʧʧʘ R1b.  

ɼʣʷ ʧʦʠʩʢʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʣʝʜʦʚ ʤʠʛʨʘʮʠʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ 

ʤʠʨʦʚʦʡ ʥʘʫʢʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʦʜʭʦʜ ʧʘʨ ʧʦʧʫʣʷʮʠʡ ï ʢʦʛʜʘ ʩʨʘʚʥʠʚʘʶʪʩʷ ʧʦʧʫʣʷʮʠʠ, ʚ ʛʝʥʦʬʦʥʜ 

ʢʦʪʦʨʳʭ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʧʦʪʦʢ ʤʠʛʨʘʮʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʠ ʠʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʩʦʩʝʜʠ, ʥʝ ʠʩʧʳʪʘʚʰʠʝ ʪʘʢʦʛʦ ʚʣʠʷʥʠʷ [Zalloua et al., 2008; 

Yunusbayev et. al., 2015]. ʅʦ ʜʣʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʪʘʢʦʡ 

ʧʦʜʭʦʜ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʙʳʣ ʟʘʜʝʡʩʪʚʦʚʘʥ.  

ɿʘʪʦ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʩʪʝʧʝʥʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʝʞʜʫ 

ʩʪʨʫʢʪʫʨʦʡ ʛʝʥʦʬʦʥʜʘ ʧʦʧʫʣʷʮʠʡ ʠ ʠʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ. 

ʏʘʱʝ ʚʩʝʛʦ ʦʢʘʟʳʚʘʣʦʩʴ, ʯʪʦ ʨʦʣʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʨʦʜʩʪʚʘ ʤʝʥʴʰʝ, ʯʝʤ 

ʨʦʣʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʝʜʩʪʚʘ, ʥʦ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʦʚ 

ʤʠʨʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʢʘʟʳʚʘʣʘʩʴ ʦʙʨʘʪʥʦʡ. ɼʣʷ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʚ ʮʝʣʦʤ 

ʪʘʢʦʡ ʘʥʘʣʠʟ ʥʝ ʧʨʦʚʦʜʠʣʩʷ, ʥʦ ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʦʪʜʝʣʴʥʳʝ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʠʣʠ ʠʭ ʛʨʫʧʧʳ. ʇʨʠʯʝʤ  ʤʥʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʨʘʟʜʝʣʠʣʠʩʴ: ʦʜʥʠ ʧʨʠʭʦʜʠʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ 
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ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʷʟʳʢʠ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ 

ʧʫʪʸʤ ʷʟʳʢʦʚʦʛʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ, ʙʝʟ ʤʘʩʩʦʚʳʭ ʤʠʛʨʘʮʠʡ ʠ ʧʦʵʪʦʤʫ ʙʝʟ 

ʟʥʘʯʠʤʳʭ ʦʪʧʝʯʘʪʢʦʚ ʚ ʛʝʥʦʬʦʥʜʝ [Belledi et al., 2000; Rosser  et al., 2000; 

Yunusbayev et. al., 2012; Pagani et al., 2017], ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ ʘʚʪʦʨʳ 

ʦʙʥʘʨʫʞʠʚʘʣʠ ʯʝʪʢʫʶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʛʨʘʥʠʮ [Kayzer et al., 2005]. 

ʕʢʩʧʘʥʩʠʷ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʦʙʳʪʠʷ ʥʝʦʣʠʪʘ ʠʣʠ 

ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ. ʆʥʘ ʧʨʦʜʦʣʞʘʣʘʩʴ ʪʳʩʷʯʝʣʝʪʠʷʤʠ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʩʝʛʦʜʥʷ: ʟʘʚʦʝʚʘʥʠʷ ɸʣʝʢʩʘʥʜʨʘ ʄʘʢʝʜʦʥʩʢʦʛʦ ʚ ʘʥʪʠʯʥʦʩʪʠ, ʵʢʩʧʘʥʩʠʷ 

ʩʣʘʚʷʥ ʚ ʉʨʝʜʥʠʝ ʚʝʢʘ, ʢʦʣʦʥʠʟʘʮʠʷ ɼʠʢʦʛʦ ɿʘʧʘʜʘ ʠ ʧʦʭʦʜʳ ʢʘʟʘʢʦʚ ʚ 

ʉʠʙʠʨʴ ʚ ʅʦʚʦʝ ʚʨʝʤʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɹɸʄʘ ʚ ʥʦʚʝʡʰʝʝ ï ʚʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ 

ʨʘʩʧʨʦʩʪʨʘʥʷʣʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʷʟʳʢʠ ʠ ʚʣʠʷʣʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʛʝʥʦʬʦʥʜʦʚ ʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʦʧʫʣʷʮʠʡ, ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʛʦʚʦʨʷʪ ʥʘ ʵʪʠʭ 

ʷʟʳʢʘʭ. ʀ ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʨʘʟʥʳʝ ʟʚʝʥʴʷ ʵʪʦʡ ʮʝʧʠ, ʚʘʞʥʦ ʠʟʫʯʠʪʴ ʛʝʥʦʬʦʥʜ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʥʝ ʪʦʣʴʢʦ ʚ ʮʝʣʦʤ (ʯʪʦ ʦʪʨʘʟʠʪ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʝ ʠʣʠ 

ʥʘʠʙʦʣʝʝ ʦʙʱʠʝ ʯʝʨʪʳ ʠʩʪʦʨʠʠ ʠʭ ʛʝʥʦʬʦʥʜʦʚ), ʥʦ ʠ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʠ ʠʭ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ 

ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʠ ʘʨʤʷʥʩʢʦʡ ʛʨʫʧʧʘʭ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ. 

ɽʩʣʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʝ  ʠ ʠʥʜʠʡʩʢʠʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʧʦʧʫʣʷʮʠʠ 

ʠʟʫʯʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ, ʪʦ ʦʙʦʙʱʘʶʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʥʦʬʦʥʜʘ 

ʥʘʨʦʜʦʚ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ ʜʦ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʨʘʙʦʪ ʦʙ ʦʪʜʝʣʴʥʳʭ ʝʸ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ [Pericic et al., 2005; Luca et al., 2006; Balanovsky et al., 2008; 

Battaglia et al., 2008; Lappalainen et al., 2008; Noveski et al., 2009; Underhill et 

al., 2010; Myres et al., 2010; Rebala et al., 2012; Karachanak et al., 2013; 

Kushniarevich et al.,2013; Rootsi et al., 2012; Mittnik et al., 2018]. ʆʩʦʙʝʥʥʳʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʩʪʦʨʠʯʝʩʢʠ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ ʧʦ ɺʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʝ, ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ 
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ʘʩʩʠʤʠʣʷʮʠʝʡ ʜʦʩʣʘʚʷʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʡ 

ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ) ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʝʨʭʥʝʛʦ ʇʦʚʦʣʞʴʷ. ɺʘʞʥʦ 

ʪʘʢʞʝ ʧʦʥʠʤʘʪʴ, ʢʘʢʠʝ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʰʣʠ ʚ ʭʦʜʝ 

ʜʘʣʴʥʝʡʰʠʭ ʤʠʛʨʘʮʠʡ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʦʧʫʣʷʮʠʡ ʢʘʟʘʢʦʚ.  

ɸʨʤʷʥʝ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʨʤʷʥʩʢʦʡ ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ, ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʨʘʥʦ ʦʪʜʝʣʠʚʰʠʭʩʷ ʚʝʪʚʝʡ ʥʘ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤ ʜʝʨʝʚʝ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ, ʪʘʢʞʝ ʣʠʰʴ ʦʪʯʘʩʪʠ ʠʟʫʯʝʥʳ ʛʝʥʝʪʠʢʘʤʠ. ʀʭ 

ʛʝʥʦʬʦʥʜ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʙʳʣ ʦʧʠʩʘʥ ʚ ʨʘʙʦʪʘʭ  [Rosser et al., 

2000; Weale et al., 2001, Nasidze, 2003, Wells et al., 2004; Yunusbayev et al., 

2012], ʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ʆʪʜʝʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ ʘʨʤʷʥ ʠʟʫʯʝʥʳ ʪʘʢʞʝ ʚ ʨʘʙʦʪʘʭ [Grugni et al., 2012; 

Margaryan et al.,  2012; Herrera et al., 2012; Lowery et al. 2012; ʊʝʫʯʝʞ ʠ ʜʨ., 

2013; Hovhannisyan A. et al., 2014; Margaryan et al., 2017].  

 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

ʀʟʫʯʠʪʴ ʛʝʥʦʬʦʥʜ ʨʷʜʘ ʧʦʧʫʣʷʮʠʡ, ʛʦʚʦʨʷʱʠʭ ʥʘ ʷʟʳʢʘʭ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʛʝʥʦʬʦʥʜʘʤʠ ʠʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʦʩʝʜʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʠʥʳʤ ʷʟʳʢʦʚʳʤ ʩʝʤʴʷʤ; 

ʚʳʷʚʠʪʴ ʩʪʝʧʝʥʴ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʠ ʠʭ ʩʭʦʜʩʪʚʘ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʠ 

ʰʠʨʦʢʦʛʝʥʦʤʥʳʤ ʘʫʪʦʩʦʤʥʳʤ ʧʘʥʝʣʷʤ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʧʦʧʫʣʷʮʠʡ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʳʤ ʜʘʥʥʳʤ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʢʦʤʧʣʝʢʩʦʚ 

ʩʨʘʚʥʝʥʠʷ (ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʩʦʩʝʜʥʠʭ ʥʘʨʦʜʦʚ ʜʨʫʛʠʭ 

ʷʟʳʢʦʚʳʭ ʩʝʤʝʡ) ʠ ʧʨʦʚʝʩʪʠ ʧʦʠʩʢ SNP-ʤʘʨʢʝʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʧʦʧʫʣʷʮʠʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʩʝʤʴʠ.  



7 

 

2. ʂʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʨʦʜʩʪʚʘ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ (ʧʦ 

ʧʦʣʥʦʛʝʥʦʤʥʳʤ ʤʘʨʢʝʨʘʤ).  

3. ʀʟʫʯʠʪʴ ʧʦʧʫʣʷʮʠʠ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ, ʚʢʣʶʯʘʷ ʧʦʧʫʣʷʮʠʠ ʚ 

ʟʦʥʘʭ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ ʩʣʘʚʷʥʩʢʦʡ ʠ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʛʨʫʧʧ. 

4. ʀʟʫʯʠʪʴ ʧʦʧʫʣʷʮʠʠ ʘʨʤʷʥʩʢʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ.  

5. ʉʨʘʚʥʠʪʴ ʛʝʥʦʬʦʥʜʳ ʘʨʤʷʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʥʘ ʠʩʭʦʜʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʩʝʣʝʥʠʷ ʠ ʚ ʜʠʘʩʧʦʨʝ. 

 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ.  

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʧʦʧʫʣʷʮʠʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʜʘʥʥʳʭ: ʧʦ ʝʜʠʥʦʡ ʦʙʰʠʨʥʦʡ ʧʘʥʝʣʠ ʤʘʨʢʝʨʦʚ ʠʟʫʯʝʥʳ 

ʧʦʧʫʣʷʮʠʠ ʨʘʟʥʳʭ ʛʨʫʧʧ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ ʠ ʩʦʩʝʜʥʠʝ ʩ ʢʘʞʜʦʡ 

ʛʨʫʧʧʦʡ ʥʝ-ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʧʦʧʫʣʷʮʠʠ. ʇʨʦʚʝʜʝʥʦ ʧʦʣʥʦʛʝʥʦʤʥʦʝ 

ʩʢʘʥʠʨʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʪʝʭ SNP, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʤʘʨʢʠʨʫʶʱʠʝ ʧʨʦʪʦʛʝʥʦʬʦʥʜ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʠ 

ʧʫʪʠ ʠʭ ʤʠʛʨʘʮʠʡ.  ɺʧʝʨʚʳʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʜʘʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʧʦ ʠʭ ʛʝʥʦʬʦʥʜʫ, ʠʭ ʷʟʳʢʦʚʦʡ 

ʙʣʠʟʦʩʪʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʩʩʪʦʷʥʠʷʤ ʤʝʞʜʫ ʥʠʤʠ. ʊʘʢʞʝ ʚʧʝʨʚʳʝ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʪʝʧʝʥʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ 

(ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ) ʨʘʩʩʪʦʷʥʠʡ ʚ ʧʦʧʫʣʷʮʠʷʭ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ 

ʛʨʫʧʧʳ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ ʥʘ ʦʩʥʦʚʝ ʚʩʝʛʦ ʤʘʩʩʠʚʘ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʥʦʚʳʭ ʜʘʥʥʳʭ. ɺʧʝʨʚʳʝ ʠʟʫʯʝʥ ʛʝʥʦʬʦʥʜ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ, 

ʚʳʷʚʣʝʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʛʝʥʦʬʦʥʜʘ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ ʥʘ ʛʦʨʥʳʝ ʠ 
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ʨʘʚʥʠʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʠ ʧʦʢʘʟʘʥʦ ʩʦʭʨʘʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ ʘʨʤʷʥ ʚ ʜʠʘʩʧʦʨʝ 

(ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ). 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ 

ʩʣʝʜʫʶʱʝʤ: ʚʦ-ʧʝʨʚʳʭ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ 

ʛʝʥʦʬʦʥʜʘ ʠʟʫʯʝʥʥʳʭ ʥʘʨʦʜʦʚ ʦʙʝʩʧʝʯʠʪ ʧʨʦʚʝʜʝʥʠʝ ʛʝʥʝʪʠʢʦ-

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʢʣʶʯʘʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ 

ʛʝʥʦʬʦʥʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʤʘʩʩʦʚʳʭ ʤʠʛʨʘʮʠʡ ʠ 

ʤʝʞʵʪʥʠʯʝʩʢʠʭ ʙʨʘʢʦʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʩʦʟʜʘʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʘʥʝʣʠ 17 STR 

ʤʘʨʢʝʨʦʚ Y-ʭʨʦʤʦʩʦʤʳ (ʢʦʤʤʝʨʯʝʩʢʠʡ ʥʘʙʦʨ Y-filer, Applied Biosystems) ʚ 

ʧʦʧʫʣʷʮʠʷʭ ʘʨʤʷʥ, ʛʨʫʟʠʥ, ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʠ ʨʫʩʩʢʠʭ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ ʚ ʢʘʯʝʩʪʚʝ 

ʨʝʬʝʨʝʥʩʥʦʡ ʙʘʟʳ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʡʦʥʦʚ 

ʚʦʟʤʦʞʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʩʢʦʤʳʭ ʛʘʧʣʦʪʠʧʦʚ Y-ʭʨʦʤʦʩʦʤʳ. 

ɺ-ʪʨʝʪʴʠʭ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʘʞʥʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʫʪʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ, ʩʪʨʫʢʪʫʨʳ ʛʝʥʦʬʦʥʜʘ ʥʘʨʦʜʦʚ 

ʘʨʤʷʥʩʢʦʡ ʠ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʷʟʳʢʦʚʳʭ ʛʨʫʧʧ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʚʘʞʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʮʠʘʣʠʩʪʘʤ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ: ʣʠʥʛʚʠʩʪʘʤ, 

ʘʥʪʨʦʧʦʣʦʛʘʤ, ʘʨʭʝʦʣʦʛʘʤ, ʠʩʪʦʨʠʢʘʤ, ʵʪʥʦʛʨʘʬʘʤ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʠʩʪʦʨʠʠ ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʫʯʥʦʤ ʠ ʫʯʝʙʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʚ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ: ʌɻɹʅʋ çʄʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨè, 

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

ʷʟʳʢʦʟʥʘʥʠʷ ʈɸʅ, ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʂʘʟʘʥʩʢʠʡ ʠ ʍʘʨʴʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʥʠʚʝʨʩʠʪʝʪʳ, 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʣʝʜʩʪʚʝʥʥʳʡ 

ʢʦʤʠʪʝʪ ʈʌ, ʕʩʪʦʥʩʢʠʡ ʙʠʦʮʝʥʪʨ, ʀʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɸʨʤʝʥʠʠ. 
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ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ:  

1. ʇʦʧʫʣʷʮʠʠ, ʛʦʚʦʨʷʱʠʝ ʥʘ ʷʟʳʢʘʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ 

ʩʝʤʴʠ, ʠ ʩʦʩʝʜʥʠʝ ʩ ʥʠʤʠ ʠʥʦʷʟʳʯʥʳʝ ʧʦʧʫʣʷʮʠʠ ʛʝʥʝʪʠʯʝʩʢʠ ʧʦʭʦʞʠ. ʀʭ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʦʙʲʷʩʥʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʬʘʢʪʦʨʦʤ (ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʴʶ 

ʧʦʧʫʣʷʮʠʡ 0,72). ɺʣʠʷʥʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ 

(ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʜʦ 0,56). 

2. ʆʙʱʠʡ ʢʦʤʧʦʥʝʥʪ ʛʝʥʦʬʦʥʜʘ ʠ ʦʙʱʠʝ SNP ʤʘʨʢʝʨʳ ʜʣʷ ʚʩʝʭ 

ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʳʤ ʜʘʥʥʳʤ 

(ʧʘʥʝʣʴ GenoChip) ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ɸʥʘʣʠʟ ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʣʫʯʰʝ ʦʙʲʷʩʥʷʝʪʩʷ ʤʦʜʝʣʴʶ 

ʢʫʣʴʪʫʨʥʦʛʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ, ʘ ʥʝ ʜʝʤʠʯʝʩʢʦʡ ʵʢʩʧʘʥʩʠʠ.  

3. ʏʘʩʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ (Y-ʭʨʦʤʦʩʦʤʥʳʭ) ʠ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʥʘʨʦʜʦʚ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ 

ʨʘʚʥʘ ʥʫʣʶ, ʜʣʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ï 0,81. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʝʥʦʬʦʥʜ ʩʦʚʨʝʤʝʥʥʳʭ ʩʣʘʚʷʥ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʘʚʪʦʭʪʦʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʘ ʚʣʠʷʥʠʝ ʜʨʝʚʥʠʭ ʩʣʘʚʷʥ 

ʙʳʣʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʫʣʴʪʫʨʥʳʤ ʠ ʷʟʳʢʦʚʳʤ.  

4. ɻʝʥʦʬʦʥʜ ʘʨʤʷʥ ʜʠʘʩʧʦʨʳ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʛʝʥʦʬʦʥʜ ʥʘ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʘʨʤʷʥ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʩʣʝʜʫʶʱʠʤʠ 

ʛʘʧʣʦʛʨʫʧʧʘʤʠ Y-ʭʨʦʤʦʩʦʤʳ: R-L23, J-M67, G-M285.  

5. ɻʝʥʦʬʦʥʜ ʘʨʤʷʥ ʩʭʦʜʝʥ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʝʨʝʜʥʝʘʟʠʘʪʩʢʠʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ, ʠ ʦʪʣʠʯʝʥ ʦʪ ʛʝʥʦʬʦʥʜʘ ʥʘʨʦʜʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ.   

ʈʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʥʘ ʂʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʌɻɹʅʋ 

çʄɻʅʎè. (ʄʦʩʢʚʘ, 2014, 2015); ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ çɸʥʪʨʦʧʦʣʦʛʠʷ ʠ 

ʵʪʥʦʣʦʛʠʷ ʂʘʚʢʘʟʘè (ʊʙʠʣʠʩʠ, 2016); European Human Genetics Conference 
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(ɻʣʘʟʛʦ, ʐʦʪʣʘʥʜʠʷ, 2015); ʥʘ VII ʉʲʝʟʜʝ ʈʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ 

ʤʝʜʠʮʠʥʩʢʠʭ ʛʝʥʝʪʠʢʦʚ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2015); ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ 

çʗʟʳʢʦʚʘʷ ʧʦʣʠʪʠʢʘ ʠ ʷʟʳʢʦʚʳʝ ʢʦʥʬʣʠʢʪʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝè, (ʄʦʩʢʚʘ, 

2014); ʥʘ ʢʦʥʛʨʝʩʩʝ çThe 19th Congress of the European Anthropological 

Association ñAnthropology: Unity in Diversityòè (ʄʦʩʢʚʘ, 2014); ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʛʝʥʝʪʠʢʠ ʥʘʩʝʣʝʥʠʷ ʠ ʵʪʥʠʯʝʩʢʦʡ ʘʥʪʨʦʧʦʣʦʛʠʠè, 

ʧʘʤʷʪʠ ʖ.ɻ. ʈʳʯʢʦʚʘ. (ʄʦʩʢʚʘ, 2013); ʥʘ VI ʉʲʝʟʜʝ ɺʘʚʠʣʦʚʩʢʦʛʦ ʆʙʱʝʩʪʚʘ 

ɻʝʥʝʪʠʢʦʚ ʠ ʉʝʣʝʢʮʠʦʥʝʨʦʚ. (ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, 2014); ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çɸʣʝʢʩʝʝʚʩʢʠʝ ʯʪʝʥʠʷè ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʦʚ ɸʣʝʢʩʝʝʚʦʡ ʊ.ʀ. ʠ 

ɸʣʝʢʩʝʝʚʘ ɺ.ʇ. çʏʝʣʦʚʝʢ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ: ʵʪʘʧʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷè 

(ʄʦʩʢʚʘ, 2014). 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

ɸʚʪʦʨʦʤ ʣʫʯʥʦ ʚʳʧʦʣʥʝʥʘ ʪʝʭʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 

ʚʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ 250 ʦʙʨʘʟʮʦʚ ʘʨʤʷʥ ʠ 350 ʦʙʨʘʟʮʦʚ ʨʫʩʩʢʠʭ ʬʝʥʦʣ-

ʭʣʦʨʦʬʦʨʤʥʳʤ ʤʝʪʦʜʦʤ, ʠʟʤʝʨʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (NanoDrop, RealTime 

7900HT), ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʙʦʯʠʭ, ʘʨʭʠʚʥʳʭ ʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ (ʜʦ 2 

ʥʛ/ʤʢʣ) ɼʅʂ-ʢʦʣʣʝʢʮʠʡ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʦʧʫʣʷʮʠʡ, ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ 

SNP ʤʘʨʢʝʨʦʚ ʠ ʬʨʘʛʤʝʥʪʥʳʡ ʘʥʘʣʠʟ STR ʤʘʨʢʝʨʦʚ Y-ʭʨʦʤʦʩʦʤʳ (ʢʨʦʤʝ 

ʪʝʭʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʥʘ 16-ʪʠ ʢʘʧʠʣʣʷʨʥʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ 

3130xl, Applied Biosystems) 250 ʦʙʨʘʟʮʦʚ ʘʨʤʷʥ, 152 ʦʙʨʘʟʮʦʚ ʛʨʫʟʠʥ, 314 

ʦʙʨʘʟʮʦʚ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ, 132 ʦʙʨʘʟʮʦʚ ʨʫʩʩʢʠʭ ɺʝʨʭʥʝʛʦ ʇʦʚʦʣʞʴʷ; ʘ 

ʪʘʢʞʝ ʚʝʜʝʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʘʥʢʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ. ɸʚʪʦʨ ʧʨʦʚʝʣ ʦʪʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʫ ʦʙʨʘʟʮʦʚ ʜʣʷ 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ GenoChip. 

ɸʚʪʦʨ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʝʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʨʘʩʯʝʪ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ, ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ, ʤʥʦʛʦʤʝʨʥʦʝ ʰʢʘʣʠʨʦʚʘʥʠʝ, 

ʧʦʩʪʨʦʝʥʠʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʨʘʩʯʝʪ ʪʝʩʪʘ 

ʄʘʥʪʝʣʷ ʠ ʨʘʩʯʝʪ ʤʝʞʛʨʫʧʧʦʚʳʭ ʚʘʨʠʘʮʠʡ (AMOVA), ʧʦʠʩʢ ʤʘʨʢʝʨʦʚ, 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʥʘʨʦʜʦʚ. 
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ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 18 ʥʘʫʯʥʳʭ 

ʧʫʙʣʠʢʘʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 4 ʩʪʘʪʴʷʭ ʚ ʚʝʜʫʱʠʭ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ 

ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ ʜʣʷ ʟʘʱʠʪʳ ʜʠʩʩʝʨʪʘʮʠʡ. 
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ː˘ˍˏˍ ρȢ ˛ˎ˔˛˝ ˘˕˟˒˝ˍ˟ˠ˝˨ 

1.1. ʆʩʥʦʚʥʳʝ ʛʠʧʦʪʝʟʳ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʘʨʦʜʠʥʳ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʦʙʱʥʦʩʪʠ 

çʀʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʧʨʦʙʣʝʤʘè, ʪʦ ʝʩʪʴ ʚʦʧʨʦʩ ʦ ʤʝʩʪʝ ʧʨʘʨʦʜʠʥʳ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ (ʢʨʫʧʥʝʡʰʝʡ ʚ ʤʠʨʝ ʧʦ ʘʨʝʘʣʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʯʠʩʣʫ ʥʦʩʠʪʝʣʝʡ ʚ ʤʠʨʝ) ʠ ʦ ʨʘʥʥʠʭ ʤʠʛʨʘʮʠʷʭ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʪʘʨʳʭ, ʩʣʦʞʥʳʭ, ʠ ʠʥʪʝʥʩʠʚʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭʩʷ ʧʨʦʙʣʝʤ ʚ ʤʝʞʜʠʮʠʧʣʠʥʘʨʥʦʡ ʩʬʝʨʝ ʠʟʫʯʝʥʠʷ 

ʧʦʧʫʣʷʮʠʡ ʯʝʣʦʚʝʢʘ. ɺ XIX  ʠ XX ʚʝʢʘʭ ʚ ʨʘʟʨʘʙʦʪʢʫ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚʥʝʩʣʠ ʣʠʥʛʚʠʩʪʳ ʠ ʘʨʭʝʦʣʦʛʠ, ʚʳʜʚʠʥʫʚ ʨʷʜ 

ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʛʠʧʦʪʝʟ ʦ ʣʦʢʘʣʠʟʘʮʠʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʨʦʜʠʥʳ ʠ 

ʧʫʪʷʭ ʤʠʛʨʘʮʠʡ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ, ʘ ʚ XXI  ʚʝʢʝ ʢ ʥʠʤ ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʠ 

ʛʝʥʝʪʠʢʠ.  

ʀʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʷʟʳʢʠ ʚʭʦʜʷʪ ʚ ʥʦʩʪʨʘʪʠʯʝʩʢʫʶ ʤʘʢʨʦʩʝʤʴʶ ʷʟʳʢʦʚ. ɸ 

ʩʦʙʩʪʚʝʥʥʦ ʩʘʤ ʪʝʨʤʠʥ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʷʟʳʢʠ ʙʳʣ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥ 

ʘʥʛʣʠʡʩʢʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʊʦʤʘʩʦʤ ʖʥʛʦʤ ʚ 1813 ʛʦʜʫ [ʗʟʳʢʠ ʥʘʨʦʜʦʚ 

ʉʉʉʈ, 1966]. ʇʦʣʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʟʘʥʷʣʘ ʙʳ 

ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʤʝʩʪʘ, ʧʦʵʪʦʤʫ ʧʨʠʚʝʜʝʤ ʟʜʝʩʴ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʝ ʚʝʪʚʠ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʉʪʘʨʦʩʪʠʥʘ [ʗʨʮʝʚʘ ɺ.ʅ. , 1990]: 

1. cʣʘʚʷʥʩʢʫʶ; 

2. ʛʝʨʤʘʥʩʢʫʶ (ʚʢʣʶʯʘʶʱʫʶ ʢʨʦʤʝ ʘʥʛʣʠʡʩʢʦʛʦ, ʥʝʤʝʮʢʦʛʦ ʠ 

ʩʢʘʥʜʠʥʘʚʩʢʠʭ ʚʳʤʝʨʰʠʡ ʛʦʪʩʢʠʡ ʷʟʳʢ); 

3. ʠʪʘʣʠʡʩʢʫʶ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ 

ʧʨʦʠʟʚʦʜʥʳʤʠ ʦʪ ʣʘʪʠʥʩʢʦʛʦ ʷʟʳʢʘʤʠ: ʠʪʘʣʴʷʥʩʢʠʤ, ʠʩʧʘʥʩʢʠʤ, 

ʬʨʘʥʮʫʟʩʢʠʤ, ʨʫʤʳʥʩʢʠʤ; 

4. ʠʥʜʠʡʩʢʫʶ; 

5. ʠʨʘʥʩʢʫʶ, ʚʢʣʶʯʘʶʱʫʶ ʧʝʨʩʠʜʩʢʠʡ ʷʟʳʢ - ʬʘʨʩʠ, ʢʫʨʜʩʢʠʡ, ʙʘʣʫʯʠ, 

ʧʫʰʪʫ - ʷʟʳʢ ʘʬʛʘʥʮʝʚ, ʦʩʝʪʠʥʩʢʠʡ. ɺ ʜʨʝʚʥʦʩʪʠ ʵʪʘ ʛʨʫʧʧʘ ʙʳʣʘ ʦʜʥʦʡ 

http://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D1%8F%D0%B7%D1%8B%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/%D0%AE%D0%BD%D0%B3,_%D0%A2%D0%BE%D0%BC%D0%B0%D1%81
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ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʦ ʚʩʝʤ  ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʤ ʤʠʨʝ ʠ ʢʨʦʤʝ 

ʩʪʘʨʦʧʝʨʩʠʜʩʢʦʛʦ (ʧʝʭʣʝʚʠ) ʠ ʷʟʳʢʦʚ ʜʨʫʛʠʭ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʪʦʛʜʘ 

ʜʨʝʚʥʝʠʨʘʥʩʢʠʭ ʥʘʨʦʜʥʦʩʪʝʡ (ʧʘʨʬʷʥ, ʩʦʛʜʠʡʮʝʚ) ʚʢʣʶʯʘʣʘ ʝʱʝ ʠ ʷʟʳʢʠ 

ʩʢʠʬʦʚ, ʩʘʨʤʘʪʦʚ ʠ ʩʘʢʦʚ, ʨʘʩʰʠʨʷʷ ʟʦʥʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʠʨʘʥʩʢʠʭ 

ʜʠʘʣʝʢʪʦʚ ʠ ʥʘʨʝʯʠʡ ʜʦ ʇʨʠʯʝʨʥʦʤʦʨʴʷ, ʖʞʥʦʡ ʉʠʙʠʨʠ, ʂʘʟʘʭʩʪʘʥʘ ʠ 

ɸʣʪʘʷ; 

6. ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʘʢʪʥʳʭ ʦʙʦʩʦʙʣʝʥʥʳʭ ʛʨʫʧʧ ʥʦʩʠʪʝʣʝʡ ʛʨʝʯʝʩʢʦʛʦ, 

ʘʣʙʘʥʩʢʦʛʦ ʠ ʘʨʤʷʥʩʢʦʛʦ ʷʟʳʢʦʚ; 

7. ʩʠʣʴʥʦ ʫʤʝʥʴʰʠʚʰʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦ ʯʠʩʣʫ ʥʦʩʠʪʝʣʝʡ, 

ʘʨʝʘʣʫ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʢʝʣʴʪʩʢʠʝ ʠ ʙʘʣʪʩʢʠʝ ʷʟʳʢʠ; 

8. ʘ ʪʘʢʞʝ ʝʱʝ ʮʝʣʳʡ ʨʷʜ ʤʝʨʪʚʳʭ ʠ ʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʞʝ ʷʟʳʢʦʚʳʭ 

ʦʙʲʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʰʣʦʤ ʠʛʨʘʣʠ ʟʘʤʝʪʥʫʶ ʨʦʣʴ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʘʭ ɽʚʨʘʟʠʠ (ʪʦʭʘʨʩʢʦʝ, ʠ ʭʝʪʪʦ-ʣʫʚʠʡʩʢʠʝ), ʚʢʣʶʯʘʷ ʠ ʥʝ 

ʧʦʢʘʟʘʥʥʳʝ ʟʜʝʩʴ ʚʝʪʚʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʘʢʦ-ʬʨʘʢʠʡʩʢʠʤ, ʬʨʠʛʠʡʩʢʠʤ, 

ʠʣʣʠʨʠʡʩʢʠʤ ʠ ʥʝʢʦʪʦʨʳʤʠ ʜʨʫʛʠʤʠ ʷʟʳʢʘʤʠ. 

 

ʇʦʠʩʢ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʨʦʜʠʥʳ ʚʝʜʝʪʩʷ ʫʯʝʥʳʤʠ ʫʞʝ ʦʢʦʣʦ 150 ʣʝʪ.  

ɼʘʥʥʘʷ ʥʘʫʯʥʘʷ ʧʨʦʙʣʝʤʘ ʚʦʣʥʫʝʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ: ʠʩʪʦʨʠʢʦʚ, ʣʠʥʛʚʠʩʪʦʚ, ʘʨʭʝʦʣʦʛʦʚ, ʘʥʪʨʦʧʦʣʦʛʦʚ,  ʘ ʚ 

ʧʦʩʣʝʜʥʠʝ 10-20 ʣʝʪ ʠ ʛʝʥʝʪʠʢʦʚ. ɿʘ ʚʩʝ ʵʪʦ ʚʨʝʤʷ ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʤʥʦʛʦ 

ʛʠʧʦʪʝʟ ʣʦʢʘʣʠʟʘʮʠʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʨʦʜʠʥʳ, ʧʦʜʢʨʝʧʣʝʥʥʳʭ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʛʠʧʦʪʝʟ ʠʤʝʶʪ 

ʩʨʝʜʠ ʩʚʦʠʭ ʩʪʦʨʦʥʥʠʢʦʚ ʫʯʝʥʳʭ ʩ ʦʯʝʥʴ ʩʝʨʴʝʟʥʦʡ ʨʝʧʫʪʘʮʠʝʡ, 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʶʜʝʡ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʜʦ ʩʠʭ 

ʧʦʨ ʥʝʪ ʝʜʠʥʦʡ ʛʠʧʦʪʝʟʳ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʩʯʠʪʘʪʴʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʜʦʢʘʟʘʥʥʦʡ. ʂʘʢ ʥʘʧʠʩʘʣ ʚ ʩʚʦʝʤ ʪʨʫʜʝ ʄʵʣʣʣʦʨʠ, ʦʜʠʥ ʠʟ ʠʟʚʝʩʪʥʳʭ 

ʫʯʝʥʳʭ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ:  çʅʝʪ ʩʦʤʥʝʥʠʡ ʚ ʪʦʤ, ʯʪʦ ʧʨʘʨʦʜʠʥʘ 

ʙʳʣʘ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʦʙʥʘʨʫʞʝʥʘ, ʚʝʜʴ ʝʝ ʠʩʢʘʣʠ ʧʦʚʩʶʜʫ ï ʦʪ ʉʝʚʝʨʥʦʛʦ 

ʧʦʣʶʩʘ ʜʦ ʖʞʥʦʛʦ ʠ ʦʪ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʜʦ ʊʠʭʦʛʦ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 



14 

 

ʭʨʦʥʦʣʦʛʠʠ ʧʨʘʨʦʜʠʥʫ ʧʦʤʝʱʘʣʠ ʢʘʢ ʫʛʦʜʥʦ ï ʥʘʯʠʥʘʷ ʩ 100 000 ʛ. ʜʦ ʥ.ʵ.
 
ʠ  

ʜʦ 1600 ʛ. ʜʦ ʥ. ʵ., ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʦʝʚʳʭ 

ʢʦʣʝʩʥʠʮ ʠʟ ɺʦʩʪʦʯʥʦʡ ɸʥʘʪʦʣʠʠè [ʄʵʣʣʦʨʠ, 1997]. 

ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʧʨʘʨʦʜʠʥʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʦʙʱʥʦʩʪʠ. ʆʙʱʝʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʣ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʡ ʧʨʘʷʟʳʢ (ʠʣʠ ʧʨʘʷʟʳʢʠ) ʩ ʜʠʘʣʝʢʪʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʩʭʦʜʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʝʤ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ 

ʧʝʨʠʦʜʘ ʠʭ ʩʘʤʦʡ ʨʘʥʥʝʡ ʧʠʩʴʤʝʥʥʦʡ ʬʠʢʩʘʮʠʠ ʚ ʵʧʦʭʫ ʧʦʟʜʥʝʡ ʙʨʦʥʟʳ 

ʠʣʠ ʚ ʞʝʣʝʟʥʦʤ ʚʝʢʝ. ʀʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʧʨʘʨʦʜʠʥʘ ï ʵʪʦ ʪʝʨʨʠʪʦʨʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʘʷʟʳʢʘ ʜʦ ʝʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ [ʄʵʣʣʦʨʠ, 1997]. 

ʉʨʝʜʠ ʚʩʝʭ ʪʝʦʨʠʡ, ʩʪʘʚʷʱʠʭ ʩʚʦʝʡ ʮʝʣʴʶ ʥʘʡʪʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʫʶ 

ʧʨʘʨʦʜʠʥʫ, ʥʘʨʷʜʫ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʥʝʘʢʘʜʝʤʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ (ʪʘʢʠʭ ʢʘʢ, 

ʪʝʦʨʠʷ ʠʩʭʦʜʘ ʠʟ ʀʥʜʠʠ), ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʦʚʦʜʦʚ ʚ ʩʚʦʶ ʧʦʣʴʟʫ ʠ ʩʝʨʴʝʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʥʘʫʯʥʦʤ 

ʩʦʦʙʱʝʩʪʚʝ ʛʠʧʦʪʝʟ. ʕʪʦ ʢʫʨʛʘʥʥʘʷ, ʘʥʘʪʦʣʠʡʩʢʘʷ, ʘʨʤʷʥʩʢʘʷ ʠ ʙʘʣʢʘʥʩʢʘʷ 

ʛʠʧʦʪʝʟʳ. ʇʨʠʯʝʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʨʦʥʥʠʢʦʚ 

ʠʤʝʶʪ ʧʝʨʚʳʝ ʜʚʝ. ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʵʪʠ ʛʠʧʦʪʝʟʳ ʥʝʩʢʦʣʴʢʦ ʧʦʜʨʦʙʥʝʝ. 

ʅʦ ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʠʭ ʧʦʜʨʦʙʥʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ, ʩʣʝʜʫʝʪ 

ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʜʦʚʦʜʘʭ ʠ ʧʨʠʝʤʘʭ ʣʠʥʛʚʠʩʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʚʳʜʚʠʛʘʝʤʳʭ ʠʤʠ ʛʠʧʦʪʝʟ. ʃʠʥʛʚʠʩʪʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʨʝʟʢʦ 

ʨʘʩʭʦʜʷʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʘ ʨʘʩʧʘʜʘ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ 

ʦʙʱʥʦʩʪʠ, ʘ ʨʘʟʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʤʠ, ʧʨʠʚʦʜʷʪ 

ʜʦʚʦʜʳ ʚ ʧʦʣʴʟʫ ʨʘʟʣʠʯʥʳʭ ʛʠʧʦʪʝʟ.  

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʧʨʠʝʤʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ çʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠè. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʮʝʥʪʨ ʷʟʳʢʦʚʦʡ ʜʠʩʧʝʨʩʠʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʘʨʝʘʣʝ, 

ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʝ ʷʟʳʢʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʪʦʛʜʘ ʢʘʢ 

ʧʝʨʠʬʝʨʠʡʥʳʝ ʦʙʣʘʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʜʥʦʨʦʜʥʦʩʪʴʶ. ɼʣʷ 
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ɽʚʨʦʧʝ, ʥʘ ɹʘʣʢʘʥʘʭ [Mallory J. P.  1989]. 

ɼʨʫʛʠʤ ʥʘʜʝʞʥʳʤ ʧʨʠʝʤʦʤ ʩʯʠʪʘʝʪʩʷ ʧʨʠʥʮʠʧ ʢʦʥʩʝʨʚʘʪʠʟʤʘ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʮʝʥʪʨ ʷʟʳʢʦʚʦʡ ʜʠʩʧʝʨʩʠʠ ʨʘʩʧʦʣʘʛʘʣʩʷ ʪʘʤ, ʛʜʝ ʦʪʤʝʯʝʥʦ 

ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʷʟʳʢʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʘʷʟʳʢʦʤ, ʪʘʢ ʢʘʢ 

ʵʪʦʪ ʘʨʝʘʣ ʤʝʥʝʝ ʜʨʫʛʠʭ ʜʦʣʞʝʥ ʙʳʣ ʠʩʧʳʪʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʠʥʦʷʟʳʯʥʳʭ 

ʩʫʙʩʪʨʘʪʦʚ. ʂ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ ʯʘʱʝ ʚʩʝʛʦ ʦʙʨʘʱʘʶʪʩʷ, ʞʝʣʘʷ ʧʦʤʝʩʪʠʪʴ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʫʶ ʧʨʘʨʦʜʠʥʫ ʚ ʇʨʠʙʘʣʪʠʢʫ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʥʩʝʨʚʘʪʠʟʤʘ 

ʣʠʪʦʚʩʢʦʛʦ ʷʟʳʢʘ [Bender H., 1922]. ʆʜʥʘʢʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦ ʜʨʫʛʠʤ 

ʢʨʠʪʝʨʠʷʤ ʇʨʠʙʘʣʪʠʢʘ ʤʝʥʝʝ ʚʩʝʛʦ ʛʦʜʠʪʩʷ ʥʘ ʨʦʣʴ ʧʨʘʨʦʜʠʥʳ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ  

ɽʱʝ ʦʜʥʠʤ ʧʨʠʝʤʦʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʷʟʳʢʦʚʳʤʠ 

ʩʝʤʴʷʤʠ [ ɹʫʨʣʘʢ,  ʉʪʘʨʦʩʪʠʥ, 2001]. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʧʨʠʝʤʫ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʧʨʘʨʦʜʠʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, ʚ 

ʢʦʪʦʨʦʡ ʦʙʥʘʨʫʞʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʭʦʞʜʝʥʠʡ ʩ ʘʥʘʣʠʟʠʨʫʝʤʦʡ 

(ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ) ʩʝʤʴʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, 

ʢʦʥʪʘʢʪʠʨʦʚʘʚʰʝʡ ʩ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ, ʧʨʝʜʧʦʣʘʛʘʣʠʩʴ: ʩʝʤʠʪʩʢʘʷ (ʧʨʠ 

ʵʪʦʤ ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʧʨʘʨʦʜʠʥʘ ʧʦʤʝʱʘʣʘʩʴ ʚ ɸʥʘʪʦʣʠʠ/ʥʘ ɹʣʠʞʥʝʤ 

ɺʦʩʪʦʢʝ), ʢʘʨʪʚʝʣʴʩʢʘʷ (ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʧʨʘʨʦʜʠʥʘ ï ʚ ɺʦʩʪʦʯʥʦʡ 

ɸʥʘʪʦʣʠʠ), ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʢʘʚʢʘʟʩʢʘʷ (ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʧʨʘʨʦʜʠʥʘ ï ʚ 

ʉʝʚʝʨʥʦʤ ʇʨʠʯʝʨʥʦʤʦʨʴʝ), ʫʨʘʣʴʩʢʘʷ (ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʧʨʘʨʦʜʠʥʘ 

ʣʦʢʘʣʠʟʦʚʘʣʘʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʝʞʜʫ ʉʝʚʝʨʥʦʡ/ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʦʡ ʠ 

ʋʨʘʣʦʤ ʠʣʠ ʜʘʞʝ ʝʱʝ ʚʦʩʪʦʯʥʝʝ) [Dolgopolsky, 1988]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʪʘʢʞʝ ʥʝ ʜʘʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ ʥʘ 

ʚʦʧʨʦʩ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʘʨʦʜʠʥʳ. 

ɺ ʧʦʠʩʢʘʭ ʣʦʢʘʣʠʟʘʮʠʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʨʦʜʠʥʳ ʤʦʛʫʪ ʧʦʤʦʯʴ 

ʪʦʯʥʳʝ ʦʮʝʥʢʠ ʚʨʝʤʝʥ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʘʷʟʳʢʘ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ. ʆʜʥʘʢʦ 

ʜʘʪʠʨʦʚʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʜʦʚʦʣʴʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʊʘʢ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʙʣʝʤʝ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ, 

https://www.google.ru/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22%D0%A1.+%D0%A1%D0%B2%D0%B5%D1%82%D0%BB%D0%B0%D0%BD%D0%B0+%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0+%D0%91%D1%83%D1%80%D0%BB%D0%B0%D0%BA%22
https://www.google.ru/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9+%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87+%D0%A1%D1%82%D0%B0%D1%80%D0%BE%D1%81%D1%82%D0%B8%D0%BD%22
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ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʜʘʪʠʨʦʚʢʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʢʨʠʪʝʨʠʝʚ, ʜʘʪʠʨʦʚʢʠ ʧʦ ʚʥʝʰʥʠʤ ʢʦʥʪʘʢʪʘʤ, ʛʣʦʪʪʦʭʨʦʥʦʣʦʛʠʷ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʣʠʥʛʚʠʩʪʳ  ʜʘʪʠʨʫʶʪ ʥʘʯʘʣʦ ʨʘʩʭʦʞʜʝʥʠʷ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚʳʭ ʛʨʫʧʧ ʧʝʨʠʦʜʦʤ ʦʢʦʣʦ 5000ð2500 ʛʛ. ʜʦ ʥ.ʵ. 

ʈʝʢʦʥʩʪʨʫʠʨʫʝʤʳʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʡ ʩʣʦʚʘʨʴ ʦʪʨʘʞʘʝʪ ʪʠʧ ʭʦʟʷʡʩʪʚʘ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ (ʟʝʨʥʦʚʳʝ), 

ʦʜʦʤʘʰʥʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʦʚʮʳ, ʢʦʟʳ, ʩʚʠʥʴʠ, 

ʩʦʙʘʢʠ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ (ʞʝʨʥʦʚ, ʩʝʨʧ), ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʨʘʩʭʦʞʜʝʥʠʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʜʠʘʣʝʢʪʥʳʭ ʛʨʫʧʧ ʥʝ ʤʦʛʣʦ ʥʠ ʚ 

ʦʜʥʦʤ ʠʟ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʘʨʝʘʣʦʚ ʥʘʯʘʪʴʩʷ ʨʘʥʝʝ VII ʪʳʩ. ʜʦ ʥ.ʵ., ʢʦʛʜʘ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ ʠʟ ʘʨʭʝʦʣʦʛʠʠ, ʧʦʷʚʠʣʩʷ ʪʘʢʦʡ ʪʠʧ ʭʦʟʷʡʩʪʚʘ; ʥʘʩʢʦʣʴʢʦ ʧʦʟʜʥʝʝ 

ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ, ʟʘʚʠʩʠʪ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʘʨʦʜʠʥʳ. ʕʪʦʪ 

ʩʣʦʚʘʨʴ ʩʦʜʝʨʞʠʪ ʪʘʢʞʝ ʨʷʜ ʪʝʨʤʠʥʦʚ, ʥʘʧʨʠʤʝʨ, ʧʣʫʛ, ʷʨʤʦ, ʢʦʣʝʩʥʳʡ 

ʪʨʘʥʩʧʦʨʪ, ʰʝʨʩʪʴ, ʩʝʨʝʙʨʦ, ʢʦʪʦʨʳʝ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠ ʟʘʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʳ 

ʥʝ ʨʘʥʝʝ 5000ï3000 ʛʛ. ʜʦ ʥ.ʵ. 

ʇʨʠ ʵʪʦʤ ʘʥʘʣʠʟ ʢʫʣʴʪʫʨʥʦʡ ʣʝʢʩʠʢʠ ʜʘʝʪ ʰʠʨʦʢʠʝ ʛʨʘʥʠʮʳ ʜʘʪʠʨʦʚʦʢ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʘʷʟʳʢʘ ï ʦʢʦʣʦ 7000ï2500 ʛʛ. ʜʦ ʥ. ʵ. ʅʘʠʙʦʣʝʝ ʧʦʟʜʥʠʝ 

ʦʙʱʝʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʪʝʨʤʠʥʳ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ ʨʘʩʭʦʞʜʝʥʠʝ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʜʠʘʣʝʢʪʥʳʭ ʛʨʫʧʧ ʢ 4000ï3000 ʛʛ. ʜʦ ʥ. ʵ., ʥʦ ʵʪʦ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪ ʩʘʤʳʝ ʨʘʥʥʠʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʤʠʛʨʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʧʳʪʢʠ ʜʘʪʠʨʦʚʘʪʴ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʡ ʧʨʘʷʟʳʢ ʜʘʶʪ 

ʰʠʨʦʢʠʡ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʙʨʦʩ ʦʪ 7000 ʛ. ʜʦ ʥ. ʵ. (ʚʨʝʤʝʥʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʦʣʠʪʠʯʝʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʪʨʘʞʝʥʥʦʛʦ ʚ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʤ ʩʣʦʚʘʨʝ) ʠ ʜʦ 2000 ʛ. ʜʦ ʥ. ʵ., ʢʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦʙ ʠʥʜʦʝʚʨʦʧʝʡʮʘʭ ʚ ɸʥʘʪʦʣʠʠ.  
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1.1.1. ʉʪʝʧʥʘʷ ʛʠʧʦʪʝʟʘ 

ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ɻʠʤʙʫʪʘʩ ʚ 1965 ʛʦʜʫ [ɸʣʝʢʩʘʭʘ ɸ.ɻ., 2012; Gimbutas 

ɀ., 1977]. ɺ ʦʩʥʦʚʝ ʢʫʨʛʘʥʥʦʡ ʛʠʧʦʪʝʟʳ ʣʝʞʘʪ ʚʟʛʣʷʜʳ, ʚʳʩʢʘʟʘʥʥʳʝ ʝʱʸ ʚ 

ʢʦʥʮʝ XIX ʚʝʢʘ ɺʠʢʪʦʨʦʤ ɻʝʥʦʤ ʠ ʆʪʪʦ ʐʨʘʜʝʨʦʤ. ʆʥʘ ʩʚʷʟʳʚʘʝʪ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʩ ʷʤʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʚʳʜʚʠʛʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʠʭ ʧʨʘʨʦʜʠʥʳ 

ʧʨʠʯʝʨʥʦʤʦʨʩʢʠʝ ʩʪʝʧʠ, ʦʪʢʫʜʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ ʤʠʛʨʠʨʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ 

ʚʝʪʚʠ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ. ɺʨʝʤʝʥʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠʜʦʝʚʨʦʧʝʡʩʢʦʛʦ ʷʟʳʢʘ 

ʫʢʘʟʳʚʘʝʪ ʧʨʦʤʝʞʫʪʦʢ ʵʥʝʦʣʠʪ, ʦʢʦʣʦ 3000 - 4500 ʪʳʩ. ʣʝʪ ʜʦ ʥ.ʵ. [Gimbutas 

ɀ., 1977]. ʀʩʭʦʜʷ, ʠʟ ʵʪʦʡ ʛʠʧʦʪʝʟʳ, ʜʦʣʴʰʝ ʚʩʝʭ ʠʟʥʘʯʘʣʴʥʳʡ ʘʨʝʘʣ 

ʟʘʥʠʤʘʣʠ ʧʨʝʜʢʠ ʩʣʘʚʷʥ ʠ ʙʘʣʪʦʚ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʧʨʘʨʦʜʠʥʳ 

ʫʩʪʨʘʠʚʘʝʪ ʪʝʭ, ʢʪʦ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʪʝʩʥʳʝ ʚʥʝʰʥʠʝ ʩʚʷʟʠ ʫ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʘʷʟʳʢʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩ ʫʨʘʣʴʩʢʠʤ ʠ 

ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʠʤ. ɺ ʩʪʝʧʷʭ ʠ ʣʝʩʦʩʪʝʧʷʭ ʧʨʠʯʝʨʥʦʤʦʨʩʢʦ-ʧʨʠʢʘʩʧʠʡʩʢʦʛʦ 

ʘʨʝʘʣʘ ʚʦʟʥʠʢʣʠ ʦʙʰʠʨʥʳʝ ʢʫʣʴʪʫʨʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʬʝʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʡ ʷʟʳʢʦʚʦʡ 

ʩʝʤʴʠ. 

ʈʘʩʰʠʨʝʥʠʶ ʘʨʝʘʣʘ ʧʝʨʚʳʭ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʦʜʦʤʘʰʥʠʚʘʥʠʝ ʣʦʰʘʜʠ ʠ ʧʦʟʜʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʚʦʟʦʢ. ɸʨʭʝʦʣʦʛʠʯʝʩʢʠ 

ʜʦʢʘʟʳʚʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʠʟ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʚ ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʥʘ 

ɹʘʣʢʘʥʳ ʠ ʚ ʚʦʩʪʦʯʥʦʤ ï ʚ ʂʘʟʘʭʩʪʘʥ. ʉʪʠʤʫʣʦʤ ʢ ʥʘʯʘʣʫ ʤʠʛʨʘʮʠʡ ʤʦʛʣʘ 

ʩʪʘʪʴ ʦʯʝʥʴ ʤʦʙʠʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʮʠʘʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʩʧʦʩʦʙʥʦʡ ʘʩʩʠʤʠʣʠʨʦʚʘʪʴ ʠ ʧʦʜʯʠʥʠʪʴ ʩʝʙʝ ʨʘʟʣʠʯʥʳʝ 

ʵʪʥʦʷʟʳʢʦʚʳʝ ʛʨʫʧʧʳ. 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʦʙʲʷʩʥʷʝʪ ʣʦʢʘʣʠʟʘʮʠʶ (ʚ ʠʩʪʦʨʠʯʝʩʢʦʝ ʚʨʝʤʷ) ʚʩʝʭ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ, ʢʘʢ ʚ ɽʚʨʦʧʝ, ʪʘʢ ʠ ʚ ɸʟʠʠ. ɼʘʥʥʳʡ ʘʨʝʘʣ ʚ 

ʜʦʠʩʪʦʨʠʯʝʩʢʠʝ ʚʨʝʤʝʥʘ ʥʝ ʙʳʣ ʟʘʩʝʣʝʥ ʥʝ ʠʥʜʦʝʚʨʦʧʝʡʮʘʤʠ. ɼʘʪʠʨʦʚʢʘ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʨʦʜʠʥʳ ʩʦʛʣʘʩʥʦ ʵʪʦʡ ʛʠʧʦʪʝʟʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ 

ʦʙʱʝʩʪʚʝʥʥʦ ʠʟʚʝʩʪʥʳʤ ʬʘʢʪʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʫʙʝʜʠʪʝʣʴʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʪʦʢʝ ʥʘʩʝʣʝʥʠʷ ʠʟ ʩʪʝʧʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘ 

http://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80_%D0%93%D0%B5%D0%BD
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%82%D0%BE_%D0%A8%D1%80%D0%B0%D0%B4%D0%B5%D1%80
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ʟʘʧʘʜ ï ʜʦ ʨ. ʊʠʩʳ ʠ ʥʘ ɹʘʣʢʘʥʳ. ʆʜʥʘʢʦ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʤʠʛʨʘʮʠʠ ʥʘ 

ʟʘʧʘʜ ʠʣʠ ʥʘ ʩʝʚʝʨ, ʥʘʧʨʠʤʝʨ, ʚ ʢʝʣʴʪʩʢʦʤ, ʛʝʨʤʘʥʩʢʦʤ, ʙʘʣʪʠʡʩʢʦʤ ʠ, 

ʚʦʟʤʦʞʥʦ, ʩʣʘʚʷʥʩʢʦʤ ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʨʝʘʣʘʭ, ʦʩʥʦʚʘʥʳ ʥʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʥʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʠ ʧʦʪʦʤʫ ʯʘʩʪʦ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ ʚ 

ʨʘʩʯʝʪ. ʅʘʧʨʠʤʝʨ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʜʦʤʘʰʥʝʥʥʦʡ ʣʦʰʘʜʠ, ʢʦʣʝʩʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʦʙʦʨʦʥʠʪʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʫʨʛʘʥʥʳʭ ʧʦʛʨʝʙʝʥʠʡ, ʙʦʝʚʳʭ 

ʪʦʧʦʨʦʚ, ʟʘʭʦʨʦʥʝʥʠʡ ʞʠʚʦʪʥʳʭ ʠ ʪ.ʜ. ʊʘʢ ʞʝ ʥʝʥʘʜʝʞʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʘ 

ʤʠʛʨʘʮʠʠ ʥʘ ʶʛ, ʚ ɸʥʘʪʦʣʠʶ ʠ ʚ ʀʨʘʥ [ɀallory J. P.,  1995]. 

 

1.1.2. ɸʥʘʪʦʣʠʡʩʢʘʷ ʛʠʧʦʪʝʟʘ 

ɽʸ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʘʨʭʝʦʣʦʛ Renfrew ʚ 1987 ʛ. ʆʥ ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʡ ʷʟʳʢ ʩʫʱʝʩʪʚʦʚʘʣ ʝʱʸ ʚ ʥʝʦʣʠʪʝ, 7-6 ʪʳʩ. ʣʝʪ ʜʦ ʥ.ʵ. ʚ 

ɿʘʧʘʜʥʦʡ ɸʥʘʪʦʣʠʠ (ʩʦʚʨʝʤʝʥʥʘʷ ʊʫʨʮʠʷ), ʠ ʪʦʣʴʢʦ 6 ʪʳʩ. ʣʝʪ ʜʦ ʥ.ʵ. 

ʠʥʜʦʝʚʨʦʧʝʡʮʳ ʧʝʨʝʩʝʢʣʠ ɹʦʩʬʦʨ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʧʦ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ 

ɽʚʨʦʧʝ [Renfrew, 1987]. ʕʪʘ ʪʝʦʨʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʠʛʨʘʮʠʠ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʚʢʣʶʯʘʷ çʧʝʨʝʜʦʚʳʝ ʦʪʨʷʜʳè, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʳʤ ʥʦʩʠʪʝʣʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʥʘ ʦʙʰʠʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ɽʚʨʦʧʳ ʠʟ ʘʨʝʘʣʘ (ɸʥʘʪʦʣʠʠ), ʚ ʢʦʪʦʨʦʤ ʠʥʜʦʝʚʨʦʧʝʡʮʳ 

ʠʟʚʝʩʪʥʳ ʩ ʵʧʦʭʠ ʙʨʦʥʟʳ. ʄʝʭʘʥʠʟʤ ʵʪʠʭ ʤʠʛʨʘʮʠʡ ʩʦʦʪʥʦʩʷʪ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʦʚʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʢʣʘʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʤʘʰʥʠʭ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. ʕʪʦ ʜʦʣʞʥʦ ʙʳʣʦ ʧʨʠʚʝʩʪʠ 

ʢ ʨʦʩʪʫ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʚʟʨʳʚʘ 

ʤʘʩʩʳ ʥʘʩʝʣʝʥʠʷ ʫʩʪʨʝʤʠʣʠʩʴ ʠʟ ɸʥʘʪʦʣʠʠ ʚ ɽʚʨʦʧʫ ʠ ɸʟʠʶ, ʧʨʠ ʵʪʦʤ 

ʤʠʛʨʘʥʪʳ-ʟʝʤʣʝʜʝʣʴʮʳ ʙʳʣʠ ʥʦʩʠʪʝʣʷʤʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ, 

ʢʘʢ ʧʦʣʘʛʘʶʪ, ʧʦʟʚʦʣʠʣʦ ʠʤ ʘʩʩʠʤʠʣʠʨʦʚʘʪʴ ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ - 

ʦʭʦʪʥʠʢʦʚ-ʩʦʙʠʨʘʪʝʣʝʡ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʦʙʲʝʜʠʥʷʝʪ ʥʘʨʦʜʳ ɹʘʣʢʘʥ ʠ 

ɸʥʘʪʦʣʠʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʚ ʵʧʦʭʫ ʥʝʦʣʠʪʘ ʦʪʤʝʯʘʝʪʩʷ ʩʭʦʜʩʪʚʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʪʠʧʘ ʠ ʢʫʣʴʪʫʨ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʚ ʧʦʣʴʟʫ 
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ʦʙʱʝʛʦ ʷʟʳʢʦʚʦʛʦ ʧʨʦʰʣʦʛʦ. ʃʦʢʘʣʠʟʘʮʠʷ ʧʨʘʨʦʜʠʥʳ ʧʦ ʵʪʦʡ ʛʠʧʦʪʝʟʝ 

ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ 

ʩʝʤʴʠ ʩ ʩʝʤʠʪʩʢʦʡ ʠ ʢʘʨʪʚʝʣʴʩʢʦʡ [ʉʘʬʨʦʥʦʚ, 1989].  

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʠʢʠ ʪʝʦʨʠʠ ʚʳʜʚʠʛʘʶʪʩʷ ʧʦʣʦʞʝʥʠʷ ʦ ʥʝʙʦʣʴʰʦʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʥʘʪʦʣʠʠ, ʠ, ʝʩʣʠ 

ʧʨʠʥʠʤʘʪʴ ʨʘʟʜʝʣʝʥʠʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʩʪʦʣʴ ʜʨʝʚʥʠʤ, ʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʲʷʩʥʠʤʳʤ ʬʘʢʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʥʠʭ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʦʙʱʝʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʪʝʨʤʠʥʦʚ. ʅʘʧʨʠʤʝʨ, ʩʣʦʚʘ 

çʢʦʣʝʩʦè, çʣʦʰʘʜʴè ʥʝ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʩʪʦʣʴ ʨʘʥʥʠʤ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤ 

ʤʘʪʝʨʠʘʣʦʤ, ʦʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʠ ʫʥʘʩʣʝʜʦʚʘʥʥʦʡ ʣʝʢʩʠʢʠ ʚ 

ʘʥʘʪʦʣʠʡʩʢʠʭ ʷʟʳʢʘʭ. [ʂʦʙʳʯʝʚ ɺ. ɻʜʝ ʥʘʭʦʜʠʪʩʷ ʨʦʜʠʥʘ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ? - 

Scientific.ru]. ʅʝʦʣʠʪʠʯʝʩʢʠʝ ʤʠʛʨʘʮʠʠ, ʧʦʩʪʫʣʠʨʫʝʤʳʝ, ʥʘʧʨʠʤʝʨ, Renfrew, 

ʥʘʨʫʰʘʶʪ ʢʘʨʪʠʥʫ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ: ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ 

ʧʝʨʝʩʝʣʝʥʠʝ ʥʘʨʦʜʦʚ ʥʝ ʚʩʝʛʜʘ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʠʟʦʛʣʦʩʩʘʤʠ ʤʝʞʜʫ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʤʠ ʷʟʳʢʘʤʠ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ 

ʘʨʭʝʦʣʦʛʠʠ ʜʣʷ ʝʚʨʦʧʝʡʩʢʠʭ ʥʘʨʦʜʦʚ, ʥʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ, ʢʦʛʜʘ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦʙ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʤ ʥʘʩʝʣʝʥʠʠ ɸʟʠʠ. 

ɺ ʧʦʜʜʝʨʞʢʫ ɸʥʘʪʦʣʠʡʩʢʦʡ ʛʠʧʦʪʝʟʳ ʚʳʩʪʫʧʠʣʠ ʘʚʪʦʨʳ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʮʠʪʠʨʫʝʤʳʭ ʨʘʙʦʪ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 

Nature -  R. D.  Gray and  Q. D. Atkinson [Gray, Atkinson, 2003]. ʋʯʝʥʳʝ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʙʘʡʝʩʦʚʩʢʠʡ ʤʝʪʦʜ, ʧʨʦʚʝʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 87 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ, ʢʘʢ ʞʠʚʳʭ, ʪʘʢ ʠ ʤʝʨʪʚʳʭ ʷʟʳʢʦʚ, ʠʩʧʦʣʴʟʫʷ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʫʶ ʙʘʟʫ ʀʟʠʜʦʨʘ ɼʘʡʝʥʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʜʩʯʝʪʦʚ 

ʙʳʣʦ ʩʛʝʥʝʨʠʨʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ. ʀʟ ʥʠʭ ʙʳʣʦ 

ʧʨʦʠʟʚʦʣʴʥʦ ʦʪʦʙʨʘʥʦ 10 000 ʠ ʠʭ ʫʞʝ ʠ ʧʨʦʚʝʨʷʣʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʨʝʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʚʦʟʨʘʩʪ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦ ʷʟʳʢʘ ʦʢʦʣʦ 8700 ʣʝʪ, ʯʪʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʘʚʪʦʨʘʤʠ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʘʥʘʪʦʣʠʡʩʢʦʡ ʛʠʧʦʪʝʟʳ [Gray, Atkinson, 2003].  

ʆʜʥʘʢʦ ʥʘʰʣʦʩʴ ʠ ʥʝʤʘʣʦ ʢʨʠʪʠʢʦʚ ʵʪʦʡ ʨʘʙʦʪʳ. ʊʘʢ ʧʦʜʚʝʨʛʘʝʪʩʷ 

http://www.scientific.ru/journal/translations/vlad.html
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ʩʦʤʥʝʥʴʶ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʜʠʘʛʥʦʟʘ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʧʨʠ ʫʜʘʣʝʥʠʠ 

ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ ʩʣʦʚ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʙʣʠʟʦʩʪʴ ʩʭʝʤʳ R. D.  Gray ʠ  Q. D. 

Atkinson ʜʘʪʠʨʦʚʢʘʤ Renfrew ʤʦʞʝʪ ʪʦʣʴʢʦ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʜʠʪʴ 

ʘʥʘʪʦʣʠʡʩʢʫʶ ʧʨʘʨʦʜʠʥʫ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ, ʥʦ ʧʨʷʤʦ ʦʙ ʵʪʦʤ ʥʠʯʝʛʦ ʥʝ 

ʛʦʚʦʨʠʪ [ʂʣʝʡʥ, 2007]. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʟʘ 2011 ʛ, R. D.  Gray ʠ  Q. D. 

Atkinson  [Gray, Atkinson, 2003]  ʫʞʝ ʧʨʠʟʥʘʶʪ, ʚʨʝʤʷ ʨʘʟʜʝʣʝʥʠʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ 6-7 ʪʳʩ. ʣʝʪ ʜʦ ʥ.ʵ., ʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, 

ʯʪʦ ʦʙʝ ʛʠʧʦʪʝʟʳ: ʢʫʨʛʘʥʥʘʷ ʠ ʘʥʘʪʦʣʠʡʩʢʘʷ ʚʝʨʥʳ. ʊ.ʝ. ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʡ 

ʷʟʳʢ ʟʘʨʦʜʠʣʩʷ 8700 ʣʝʪ ʥʘʟʘʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʥʘʪʦʣʠʠ, ʠ ʟʘʪʝʤ ʦʪʜʝʣʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʝʛʦ ʛʨʫʧʧ ʧʨʦʠʟʦʰʣʦ ʫʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʈʦʩʩʠʠ ʠ 

ʋʢʨʘʠʥʳ. 

 

1.1.3. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʛʠʧʦʪʝʟʳ 

ʆʜʥʦʡ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʛʠʧʦʪʝʟ, ʟʘʩʣʫʞʠʚʘʶʱʠʭ ʚʥʠʤʘʥʠʷ, ʷʚʣʷʝʪʩʷ 

ʘʨʤʷʥʩʢʘʷ ʛʠʧʦʪʝʟʘ. ɻʠʧʦʪʝʟʘ ʦ ʧʨʘʨʦʜʠʥʝ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɸʨʤʷʥʩʢʦʛʦ ʥʘʛʦʨʴʷ ʠ ʚ ʩʪʝʧʷʭ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ 

ʄʠʣʣʝʨʦʤ ʝʱʝ ʚ 1873 ʛʦʜʫ ʥʘ ʦʩʥʦʚʘʥʠʠ ʙʣʠʟʦʩʪʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦ 

ʧʨʘʷʟʳʢʘ ʩ ʩʝʤʠʪʦ-ʭʘʤʠʪʩʢʠʤʠ ʠ ʢʘʚʢʘʟʩʢʠʤʠ ʷʟʳʢʘʤʠ ɼʘʣʴʥʝʡʰʝʝ 

ʨʘʟʚʠʪʠʝ ʵʪʘ ʛʠʧʦʪʝʟʘ ʧʦʣʫʯʠʣʘ ʚ ʪʨʫʜʘʭ ʘʢʘʜʝʤʠʢʦʚ ɻʘʤʢʨʝʣʠʜʟʝ ʠ ɺ.ɺ. 

ʀʚʘʥʦʚʘ (1980-1981 ʛʛ). ʉʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ ʊ. ɺ. ɻʘʤʢʨʝʣʠʜʟʝ ʠ ɺ. ɺ. 

ʀʚʘʥʦʚʘ ʨʘʥʝʝ ʚʩʝʛʦ ʠʟ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʦʙʱʥʦʩʪʠ ʚʳʜʝʣʠʣʩʷ 

ʘʥʘʪʦʣʠʡʩʢʠʡ ʧʨʘʷʟʳʢ. ʇʨʦʠʟʦʰʣʦ ʵʪʦ ʥʝ ʧʦʟʜʥʝʝ IV ʪʳʩ. ʜʦ ʥ. ʵ. ʛʜʝ-ʪʦ ʚ 

ʨʘʡʦʥʝ ɸʨʤʷʥʩʢʦʛʦ ʥʘʛʦʨʴʷ. ʆʪʩʶʜʘ ʧʨʝʜʢʠ ʘʥʘʪʦʣʠʡʮʝʚ ʥʘʯʘʣʠ ʜʚʠʞʝʥʠʝ 

ʥʘ ʟʘʧʘʜ. ɼʘʣʴʥʝʡʰʝʤʫ ʨʘʟʜʝʣʝʥʠʶ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʦʙʱʥʦʩʪʠ 

ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ ʝʝ ʯʣʝʥʝʥʠʝ ʥʘ ʛʨʫʧʧʳ ʜʠʘʣʝʢʪʦʚ. ɸʨʤʷʥʝ ʞʝ ʦʩʪʘʣʠʩʴ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʘʨʦʜʦʤ, ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʥʦʚʴ ʟʘʩʝʣʠʣ ɸʨʤʷʥʩʢʦʝ 

ʥʘʛʦʨʴʝ ï ʪʝʨʨʠʪʦʨʠʶ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʧʨʘʨʦʜʠʥʳ. 

http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%BE%D0%B5%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%86%D1%8B
http://ru.wikipedia.org/wiki/1873_%D0%B3%D0%BE%D0%B4
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ʃʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʘʨʛʫʤʝʥʪʘʮʠʷ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ ʦʩʥʦʚʘʥʘ ʥʘ ʩʪʨʦʛʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ 

ʪʝʦʨʠʠ ʷʟʳʢʦʚʳʭ ʟʘʠʤʩʪʚʦʚʘʥʠʡ, ʭʦʪʷ ʠ ʚʳʟʳʚʘʝʪ ʚʦʟʨʘʞʝʥʠʷ ʦʧʧʦʥʝʥʪʦʚ 

ʧʦ ʥʝʢʦʪʦʨʳʤ ʯʘʩʪʥʳʤ ʚʦʧʨʦʩʘʤ. ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʤʠʛʨʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʛʣʘʩʥʦ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʥʝ 

ʢʘʢ ʪʦʪʘʣʴʥʘʷ ʵʪʥʠʯʝʩʢʘʷ çʵʢʩʧʘʥʩʠʷè, ʥʦ ʢʘʢ ʜʚʠʞʝʥʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʘʤʠʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʜʠʘʣʝʢʪʦʚ ʚʤʝʩʪʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʴʶ 

ʥʘʩʝʣʝʥʠʷ, ʥʘʩʣʘʠʚʘʶʱʝʛʦʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʵʪʥʦʩʳ ʠ ʧʝʨʝʜʘʶʱʝʛʦ ʠʤ ʩʚʦʡ 

ʷʟʳʢ. ʇʦʩʣʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʦʯʝʥʴ ʚʘʞʥʦ, ʪʘʢ ʢʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʛʠʧʦʪʝʟ, ʦʧʠʨʘʶʱʠʭʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ 

ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʧʨʠ ʵʪʥʦʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʘʪʨʠʙʫʮʠʠ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ [ɻʘʤʢʨʝʣʠʜʟʝ, ʀʚʘʥʦʚ, 1984). 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʪʦʠʪ ʠ ʛʠʧʦʪʝʟʘ, ʧʦʤʝʱʘʶʱʘʷ ʧʨʘʨʦʜʠʥʫ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʚ ʎʝʥʪʨʘʣʴʥʫʶ ɽʚʨʦʧʫ ï ʥʘ ɹʘʣʢʘʥʳ. ʆʥʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʟʦʥʳ 

ʢʦʥʪʘʢʪʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʩ ʫʨʘʣʴʩʢʠʤʠ ʠʣʠ ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʠʤʠ, 

ʧʦʩʪʫʣʠʨʫʝʤʦʡ ʥʝʢʦʪʦʨʳʤʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʘʨʭʝʦʣʦʛʠʠ - ʵʪʦ ʦʙʣʘʩʪʴ ʢʫʣʴʪʫʨʳ ʣʠʥʝʡʥʦ-ʣʝʥʪʦʯʥʦʡ ʢʝʨʘʤʠʢʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʦʙʰʠʨʥʦʤ ʘʨʝʘʣʝ ɽʚʨʦʧʳ ʦʪ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʜʦ ʋʢʨʘʠʥʳ ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʡ ʫʜʠʚʠʪʝʣʴʥʫʶ ʦʜʥʦʨʦʜʥʦʩʪʴ. ʕʪʘ 

ʦʙʱʥʦʩʪʴ ʤʦʛʣʘ ʙʳ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʪʘʢ ʩʯʠʪʘʶʪ 

ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ) ʦ ʥʘʣʠʯʠʠ ʷʟʳʢʦʚʦʡ ʦʙʱʥʦʩʪʠ [Idem, 1992). 

ʉʣʘʙʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʦʧʠʩʘʪʴ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʷʟʳʢʠ ɸʟʠʠ ʠ ʚʦʦʙʱʝ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪ ʧʨʦʜʚʠʞʝʥʠʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʥʘʨʦʜʦʚ ʥʘ 

ʚʦʩʪʦʢ ʦʪ ɼʥʝʧʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʟʥʘʯʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʚ ʧʦʣʴʟʫ ʦʜʥʦʡ ʠʟ ʛʠʧʦʪʝʟ 
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ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʘʨʦʜʠʥʳ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʥʘʨʦʜʦʚ ï ʚ ʚʦʧʨʦʩʘʭ ʨʘʩʩʝʣʝʥʠʷ 

ʵʪʦʛʦ ʥʘʩʝʣʝʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʤʥʦʛʦ ʥʝʨʝʰʝʥʥʳʭ  ʚʦʧʨʦʩʦʚ. 

 

 

1.2. ɻʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʦʙʱʥʦʩʪʝʡ 

1.2.1. ʄʘʨʢʝʨʳ Y-ʭʨʦʤʦʩʦʤʳ 

 

Y-ʭʨʦʤʦʩʦʤʘ ï ʩʘʤʘʷ ʤʘʣʝʥʴʢʘʷ ʚ ʛʝʥʦʤʝ ʯʝʣʦʚʝʢʘ (ʦʥʘ ʟʘʥʠʤʘʝʪ 

ʣʠʰʴ ʦʢʦʣʦ 1.6 % ʛʘʧʣʦʠʜʥʦʛʦ ʛʝʥʦʤʘ) ʠ ʥʝʩʝʪ ʜʦʩʪʘʪʦʯʥʦ ʥʝʤʥʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʘʢʪʠʚʥʳʭ ʛʝʥʦʚ  [Lahn et al., 2001].
 
ʆʥʘ ʠʤʝʝʪ ʨʘʟʤʝʨ ʦʢʦʣʦ 

60 Mb, 40 ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥ. ɻʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʳʡ 

ʨʝʛʠʦʥ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ ʙʣʦʢʘ: ʧʝʨʚʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʨʘʡʦʥʝ 

ʮʝʥʪʨʦʤʝʨʳ, ʚʪʦʨʦʡ ï ʚ ʩʝʨʝʜʠʥʝ ʜʣʠʥʥʦʛʦ ʧʣʝʯʘ ʠ ʪʨʝʪʠʡ ï ʥʘ ʜʠʩʪʘʣʴʥʦʤ 

ʫʯʘʩʪʢʝ ʜʣʠʥʥʦʛʦ ʧʣʝʯʘ Y-ʭʨʦʤʦʩʦʤʳ. ɺʩʝ ʪʨʠ ʙʣʦʢʘ ʩʦʜʝʨʞʘʪ ʪʘʥʜʝʤʥʳʝ 

ʧʦʚʪʦʨʳ, ʥʦ ʠʤʝʥʥʦ ʪʨʝʪʠʡ ʙʣʦʢ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ. ʊʘʢ, ʦʥ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ ʫ ʜʚʫʭ ʨʦʜʥʳʭ 

ʙʨʘʪʴʝʚ. ʎʝʥʪʨʦʤʝʨʥʳʡ ʨʝʛʠʦʥ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʠʤʝʥʥʦ ʦʥ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [Carvalho et al.,  2005]. 

ʉʝʡʯʘʩ ʥʘ Y-ʭʨʦʤʦʩʦʤʝ ʠʟʚʝʩʪʥʘ ʣʦʢʘʣʠʟʘʮʠʷ 156 ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦ 

ʘʢʪʠʚʥʳʭ ʝʜʠʥʠʮ. 78 ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʙʝʣʦʢ ʢʦʜʠʨʫʶʱʠʤʠ ʛʝʥʘʤʠ, ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʳʭ (60) ï ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʢʦʧʠʠ 9 ʩʝʤʝʡʩʪʚ. ʆʩʪʘʣʴʥʳʝ 18 ʛʝʥʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʦʜʥʦʡ ʢʦʧʠʝʡ
 
[ʉʪʝʧʘʥʦʚ ʠ ʜʨ., 2006; Jobling et al.,  

2003].
 

ʆʙʳʯʥʦ ʚʩʝ ʛʝʥʳ Y-ʭʨʦʤʦʩʦʤʳ  ʜʝʣʷʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ:
 

¶ PAR (Pseudoautosomal Region ï ʛʝʥʳ ʧʩʝʚʜʦʘʫʪʦʩʦʤʥʳʭ ʦʙʣʘʩʪʝʡ 

PAR1 ʠ PAR2), ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚ ʪʝʣʦʤʝʨʥʳʭ ʦʙʣʘʩʪʷʭ Y-ʭʨʦʤʦʩʦʤʳ. 
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¶ X ï Y ʛʦʤʦʣʦʛʠʯʥʳʝ ʛʝʥʳ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚ ʥʝʨʝʢʦʤʙʠʥʠʨʫʶʱʠʭ 

ʦʙʣʘʩʪʷʭ Yp ʠ Yq. 

¶ Y ï ʩʧʝʮʠʬʠʯʥʳʝ ʛʝʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʥʝʨʝʢʦʤʙʠʥʠʨʫʶʱʠʭ 

ʦʙʣʘʩʪʷʭ Yp ʠ Yq. 

ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʛʦʤʦʣʦʛʠʯʥʳʭ PAR-ʨʝʛʠʦʥʦʚ ʥʘ X ʠ Y-

ʭʨʦʤʦʩʦʤʘʭ, ʦʥʠ ʨʝʛʫʣʷʨʥʦ ʢʦʥʲʶʛʠʨʫʶʪ ʠ ʨʝʢʦʤʙʠʥʠʨʫʶʪ ʫʯʘʩʪʢʘʤʠ ʵʪʠʭ 

ʨʝʛʠʦʥʦʚ ʚ ʟʠʛʦʪʝʥʝ ʠ ʧʘʭʠʪʝʥʝ ʧʨʦʬʘʟʳ I ʤʝʡʦʟʘ. ʆʜʥʘʢʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ Y-

ʭʨʦʤʦʩʦʤʳ ʥʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʷ ʚ ʨʝʢʦʤʙʠʥʘʮʠʠ, ʧʦʵʪʦʤʫ ʥʘʟʳʚʘʝʪʩʷ 

ʥʝʨʝʢʦʤʙʠʥʠʨʫʶʱʝʡ ʦʙʣʘʩʪʴʶ Y-ʭʨʦʤʦʩʦʤʳ (NRY ï Non Recombinant 

Region Y chromosome). NRY ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 50 ʤʣʥ. ʧʘʨ ʦʩʥʦʚʘʥʠʡ 

ʠ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ 95 % Y ʭʨʦʤʦʩʦʤʳ [Hammer et al., 2002]. 

ʇʨʠʩʫʪʩʪʚʠʝ NRY ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʩʘʤʳʡ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʧʦʣʠʤʦʨʬʠʟʤʘ Y-ʭʨʦʤʦʩʦʤʳ ʩʨʝʜʠ ʚʩʝʭ 24 ʭʨʦʤʦʩʦʤ ʯʝʣʦʚʝʢʘ. [Hammer et 

al., 2003].  
 
ɻʝʥʝʪʠʯʝʩʢʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ NRY ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʤʫʪʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʦʪʮʦʚʩʢʠʝ ʣʠʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ çʟʘʧʠʩʴè ʤʫʪʘʮʠʦʥʥʳʭ ʩʦʙʳʪʠʡ ʚ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʨʷʜʫ ʧʦʢʦʣʝʥʠʡ.  ɺ ʵʪʦʤ ʩʤʳʩʣʝ Y-ʭʨʦʤʦʩʦʤʘ 

ʘʥʘʣʦʛʠʯʥʘ ʤʪɼʅʂ. ʅʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʪɼʅʂ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ ʣʠʰʴ ʯʫʪʴ 

ʙʦʣʴʰʝ 16 ʪ.ʧ.ʥ. ʠ ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʪʦʯʝʯʥʳʝ ʤʫʪʘʮʠʠ, Y-ʭʨʦʤʦʩʦʤʘ 

ʷʚʣʷʝʪʩʷ ʭʨʘʥʠʣʠʱʝʤ ʩʘʤʦʛʦ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʸ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʡ [ʉʪʝʧʘʥʦʚ ʠ ʜʨ., 2006; Thomas et al., 2000]. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ  ʥʝʨʝʢʦʤʙʠʥʘʥʪʥʦʡ ʯʘʩʪʠ Y-ʭʨʦʤʦʩʦʤʳ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ: ʤʠʢʨʦʩʘʪʝʣʣʠʪʳ (STR), ʤʠʥʠʩʘʪʝʣʣʠʪʳ  

(ʣʦʢʫʩ MSY1(DYF155S1) ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʵʪʦʛʦ ʢʣʘʩʩʘ, ʦʥ 

ʩʦʜʝʨʞʠʪ 50 ï 150 ʬʨʘʛʤʝʥʪʦʚ ʜʣʠʥʦʡ 25 ʧʘʨ ʦʩʥʦʚʘʥʠʡ ʢʘʞʜʳʡ), [Jobling et 

al.,  1999) 
  
ʠʥʩʝʨʮʠʠ\ʜʝʣʝʮʠʠ (ʥʘʧʨʠʤʝʨ, ʠʥʩʝʨʮʠʷ Alu - ʵʣʝʤʝʥʪʘ ʚ ʣʦʢʫʩʝ 

DYS287 (YAP)) ʠ SNP [Hammer et al.,  2002].
 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʩʪʝʧʝʥʠ ʨʦʜʩʪʚʘ ʤʝʞʜʫ ʜʨʝʚʥʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ, 

ʪʨʝʙʫʝʪʩʷ ʤʘʨʢʝʨ ʩ ʥʠʟʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʠ 
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ʦʙʨʘʪʥʳʭ ʤʫʪʘʮʠʡ, ʘ ʟʥʘʯʠʪ ʩ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ ʤʫʪʠʨʦʚʘʥʠʷ. ʂʣʘʩʩ  

ʤʘʨʢʝʨʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ï ʵʪʦ SNP (ʩʢʦʨʦʩʪʴ 

ʤʫʪʠʨʦʚʘʥʠʷ  ʨʘʟʣʠʯʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ 

ʩʨʝʜʥʝʤ 0,8ʭ10
-9
 ʥʘ ʣʦʢʫʩ ʥʘ ʧʦʢʦʣʝʥʠʝ) [Jobling et al.,2001, Xue et al., 2009; 

Mendez et al., 2012; Poznik et al., 2013, Francalacci et al., 2014; Karmin et al., 

2015].
  
ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʪʠʧ ʤʘʨʢʝʨʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʦ  ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ 

ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ, SNP ʠʥʘʯʝ ʥʘʟʳʚʘʶʪ ʙʠʥʘʨʥʳʤʠ ʤʘʨʢʝʨʘʤʠ, 

ʙʠʘʣʣʝʣʴʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʠʣʠ UEPs (unique event polymorphisms) [Thomas, 

1998].
 
ʂʦʤʙʠʥʘʮʠʠ UEP ʦʙʨʘʟʫʶʪ çʣʠʥʠʜʞʠè, ʢʦʪʦʨʳʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʛʘʧʣʦʛʨʫʧʧ [Jobling et al., 2001]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʧʨʠʥʷʪʦʡ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʛʘʧʣʦʛʨʫʧʧ ʷʚʣʷʝʪʩʷ ʥʦʤʝʥʢʣʘʪʫʨʘ, ʧʨʠʥʷʪʘʷ ʥʘ 

ʢʦʥʩʦʨʮʠʫʤʝ ʧʦ Y-ʭʨʦʤʦʩʦʤʝ ʚ 2002 ʛʦʜʫ [Y Chromosome Consortium, 

2002]. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤ ʜʨʝʚʝ Y-

ʭʨʦʤʦʩʦʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚʳʜʝʣʝʥʦ 18 ʦʩʥʦʚʥʳʭ ʢʣʘʜʦʚ, 

ʦʙʦʟʥʘʯʘʝʤʳʭ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʦʪ ɸ ʜʦ R, ʠ ʵʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʚʢʣʶʯʘʣʘ 243 ʤʘʨʢʝʨʘ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʙʳʣʦ ʚʳʜʝʣʠʪʴ 153 ʢʦʥʝʯʥʳʭ 

ʢʣʘʩʪʝʨʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʘʣʣʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʛʨʫʧʧʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʙʠʥʘʨʥʳʭ ʤʘʨʢʝʨʦʚ. ʇʦ ʤʝʨʝ 

ʧʨʦʜʚʠʞʝʥʠʷ ʦʪ ʢʦʨʥʷ ʜʝʨʝʚʘ ʢ ʚʝʪʚʷʤ ʚ ʦʙʦʟʥʘʯʝʥʠʷʭ ʣʠʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʘʨʘʙʩʢʠʝ ʮʠʬʨʳ ʠ ʣʘʪʠʥʩʢʠʝ ʙʫʢʚʳ [ʉʪʝʧʘʥʦʚ ɺ.ɸ., 2006]. ɹʣʘʛʦʜʘʨʷ 

ʛʠʙʢʦʩʪʠ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʰʠʨʷʪʴ 

ʥʦʤʝʥʢʣʘʪʫʨʫ ʧʦ ʤʝʨʝ ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ ʤʘʨʢʝʨʦʚ, ʥʝ ʤʝʥʷʷ ʪʦʧʦʣʦʛʠʶ 

ʜʨʫʛʠʭ ʚʝʪʚʝʡ ʜʨʝʚʘ, ʢ 2015 ʛʦʜʫ ʫʞʝ ʙʳʣʦ ʦʪʢʨʳʪʦ ʦʢʦʣʦ 15 000 ʤʘʨʢʝʨʦʚ 

[http://www.isogg.org/]. 

ʅʝ ʤʝʥʴʰʫʶ ʨʦʣʴ ʚ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʛʨʘʝʪ  ʠ ʜʨʫʛʦʡ 

ʪʠʧ ʤʘʨʢʝʨʦʚ ï STR (short tandem repeats). ʋ STR ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ SNP 

ʪʝʤʧʳ ʤʫʪʠʨʦʚʘʥʠʷ ʦʯʝʥʴ ʚʳʩʦʢʠ. ɺʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ STR ʚʘʨʠʘʥʪʦʚ 

ʜʝʣʘʝʪ ʠʭ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʢʨʠʤʠʥʘʣʠʩʪʠʢʝ, ʧʨʠ ʚʳʷʩʥʝʥʠʠ 
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ʦʪʮʦʚʩʪʚʘ [Jobling et al.,  1997; Ljubkoviʩ et al.,   2008] ʠ ʜʣʷ ʘʥʘʣʠʟʘ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʘʧʣʦʪʠʧʦʚ ʚʥʫʪʨʠ ʛʘʧʣʦʛʨʫʧʧ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ SNP 

[Mountain et al.,   2002]. ʊʘʢʞʝ STR ʚʘʨʠʘʮʠʠ ʧʦʤʦʛʘʶʪ ʧʨʦʣʠʪʴ ʩʚʝʪ ʥʘ 

ʩʪʝʧʝʥʴ ʨʦʜʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ [Srikummool et al.,  2006].
  
ʂʨʦʤʝ 

ʪʦʛʦ, STR ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʝ ʚ ʢʘʯʝʩʪʚʝ 

çʤʦʣʝʢʫʣʷʨʥʳʭ ʯʘʩʦʚè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʦʪʜʝʣʴʥʳʭ ʛʘʧʣʦʛʨʫʧʧ 

[Gusmao et al.,   2003]. 

ɽʱʸ ʦʜʥʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ Y-ʭʨʦʤʦʩʦʤʳ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʝʸ ʚʘʨʠʘʥʪʦʚ. NRY ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ 

ʣʦʢʫʩ ʠ ʧʨʠ ʵʪʦʤ, ʝʩʪʝʩʪʚʝʥʥʦ, ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʪʙʦʨʫ, ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ 

[Hammer et al.,  2002]. ʇʦʩʢʦʣʴʢʫ ʵʬʬʝʢʪʠʚʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʫʣʘ Y-

ʭʨʦʤʦʩʦʤ ʚ 4 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʘʫʪʦʩʦʤ, ʠ ʚ 3, ʯʝʤ ʜʣʷ X ʭʨʦʤʦʩʦʤʳ, Y-

ʭʨʦʤʦʩʦʤʘ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʜʨʫʛʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ 

ʧʦʜʚʝʨʞʝʥʘ ʵʬʬʝʢʪʘʤ ʜʨʝʡʬʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʴʶ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʚʦʠʭ ʚʘʨʠʘʥʪʦʚ [Karafet et al.,  

2002; Luca et al.,  2007].  ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ Y-ʭʨʦʤʦʩʦʤʳ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʝʱʸ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʩʠʣʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʮʠʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ: ʥʘʧʨʠʤʝʨ ʧʘʪʨʠʣʦʢʘʣʴʥʳʝ ʙʨʘʢʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ 

ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʛʦʨʘʟʜʦ ʯʘʱʝ ʤʘʪʨʠʣʦʢʘʣʴʥʳʭ, ʘ ʯʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʣʠʛʘʤʠʠ ʚʳʰʝ  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʠʘʥʜʨʠʝʡ.[Cavalli-

Sforza L.L., 2003]
 
ʊʘʢ, ʟʥʘʯʝʥʠʷ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʢʘʢ GST ʠ FST, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʨʝʛʠʦʥʦʚ, 

ʥʦ ʧʦ ʨʘʟʥʳʤ ʪʠʧʘʤ ʤʘʨʢʝʨʦʚ, ʜʣʷ Y ʭʨʦʤʦʩʦʤʳ ʦʢʘʟʘʣʠʩʴ ʚ 2-3 ʨʘʟʘ ʚʳʰʝ, 

ʯʝʤ ʜʣʷ ʤʪɼʅʂ ʠ ʘʫʪʦʩʦʤ [Varzari et al.,  2006]. ɸ ʜʣʷ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ Y-

ʭʨʦʤʦʩʦʤʳ ʚ 7 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ ʤʪɼʅʂ ʠ ʧʦ ʘʫʪʦʩʦʤʥʳʤ 

ɼʅʂ ʤʘʨʢʝʨʘʤ [ɹʘʣʘʥʦʚʩʢʘʷ ʠ ʜʨ., 2011]. 

ɺʩʝ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʠ NRY, ʠ ʜʝʣʘʶʪ ʝʛʦ 

ʚʝʣʠʢʦʣʝʧʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʝʪʝʢʮʠʠ ʤʝʞʛʨʫʧʧʦʚʳʭ ʚʘʨʠʘʮʠʡ ʠ ʜʣʷ 
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ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʨʝʚʥʠʭ ʤʠʛʨʘʮʠʡ ʯʝʣʦʚʝʢʘ [Rootsi et al.,   2007; Shi et al.,  

2010; Underhill et al.,  1997]. 

 

1.2.2. ɸʫʪʦʩʦʤʥʳʝ ʤʘʨʢʝʨʳ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʩʝ ʘʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʥʦʛʝʥʦʤʥʳʝ ʘʫʪʦʩʦʤʥʳʝ 

ʧʘʥʝʣʠ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʧʦʣʠʤʦʨʬʠʟʤʝ 

ʩʦʪʝʥ ʪʳʩʷʯ ʤʘʨʢʝʨʦʚ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʣʠʩʴ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʜʘʥʥʳʭ ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʧʘʥʝʣʝʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʝʡ. 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʝʨʠʠ ʧʘʥʝʣʝʡ Illumina (Illumina 550k, Illumina 660k ʠ ʜʨʫʛʠʝ) [Ynusbayev et 

al., 2015; Fedorova et al., 2013]. ʆʜʥʘʢʦ ʪʦ, ʯʪʦ ʜʘʥʥʳʝ ʧʘʥʝʣʠ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʝʡ, ʜʘʚʘʣʦ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʧʦʣʫʯʘʝʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ: ʩʪʝʧʝʥʴ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʨʢʝʨʦʚ Y-ʭʨʦʤʦʩʦʤʳ. ʊʘʢ ʚ ʨʘʙʦʪʝ [Ynusbayev et al., 2011] 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʘʚʢʘʟʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʣʠʰʴ ʜʚʘ ʨʝʛʠʦʥʘ ʥʘ 

ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ: ʚʦʩʪʦʯʥʳʡ ʠ ʟʘʧʘʜʥʳʡ. ʊʦʛʜʘ ʢʘʢ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʧʦʣʠʤʦʨʬʠʟʤʘ Y-ʭʨʦʤʦʩʦʤʳ ʚ ʥʘʩʝʣʝʥʠʠ ʂʘʚʢʘʟʘ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʜʝʣʝʥʠʝ 

ʛʝʥʦʬʦʥʜʘ ʂʘʚʢʘʟʘ ʥʘ ʯʝʪʳʨʝ ʵʪʥʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʩʦʙʩʪʚʝʥʥʘʷ, ʤʘʞʦʨʥʘʷ ʛʘʧʣʦʛʨʫʧʧʘ. ʀ ʪʘʢʠʭ ʧʨʠʤʝʨʦʚ, 

ʢʦʛʜʘ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʧʦʣʥʦʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʩʤʦʛʣʠ ʧʨʝʚʟʦʡʪʠ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʨʢʝʨʦʚ Y-ʭʨʦʤʦʩʦʤʳ, ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘʥʷʣʠʩʴ 

ʨʘʟʨʘʙʦʪʢʦʡ ʧʘʥʝʣʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʦʧʫʣʷʮʠʦʥʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʥʘʩʪʦʷʱʠʡ ʜʝʥʴ ʤʠʨʦʚʳʤʠ ʣʠʜʝʨʘʤʠ 

ʷʚʣʷʶʪʩʷ ʜʚʝ ʪʘʢʠʝ ʧʘʥʝʣʠ: GenoChip, ʩʦʟʜʘʥʥʘʷ ʧʨʠ ʫʯʘʩʪʠʠ Genographic 
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Project, ʠ Axiom Human Origins, ʩʦʟʜʘʥʥʘʷ ʧʨʠ ʫʯʘʩʪʠʠ ʧʨʦʬ. D. Reich ʠ ʝʛʦ 

ʢʦʣʣʝʢʪʠʚʘ, ɻʘʨʚʘʨʜ, ʉʐɸ. ʅʠʞʝ ʤʳ ʦʧʠʰʝʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʵʪʠʭ ʜʚʫʭ ʧʘʥʝʣʝʡ. 

Affymetrix Human Origins   

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘʷ ʧʦʣʥʦʛʝʥʦʤʥʘʷ ʧʘʥʝʣʴ ʵʪʦʡ ʩʝʨʠʠ ʩʦʜʝʨʞʠʪ 

629 000 SNP, ʜʘʥʥʳʝ ʦ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪ ʩʣʝʜʫʶʱʠʭ ʧʦʧʫʣʷʮʠʡ: 

ʙʫʰʤʝʥʦʚ, ʡʦʨʫʙʘ, ʧʠʛʤʝʝʚ, ʬʨʘʥʮʫʟʦʚ, ʩʘʨʜʠʥʮʝʚ, ʢʠʪʘʡʮʝʚ, 

ʢʘʤʙʦʜʞʠʡʮʝʚ, ʤʦʥʛʦʣʦʚ, ʧʘʧʫʘʩʦʚ, ʰʠʤʧʘʥʟʝ ʠ ʜʝʥʠʩʦʚʮʝʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ 

ʧʘʥʝʣʴ ʩʦʜʝʨʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 87 000 ʤʘʨʢʝʨʦʚ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ 

ʠ Y-ʭʨʦʤʦʩʦʤʳ. ʉʦʟʜʘʪʝʣʴ ʵʪʦʡ ʧʘʥʝʣʠ D. Reich ʟʘʚ̫ʣʷʝʪ, ʯʪʦ ʦʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʫʶ ʣʫʯʰʫʶ ʧʘʥʝʣʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʛʝʥʦʬʦʥʜʘ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʩʚʦʠʤ ʢʘʯʝʩʪʚʘʤ ʜʘʥʥʳʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ. ʉ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʧʦ ʧʘʥʝʣʠ Human Origins ʫʞʝ 

ʦʧʫʙʣʠʢʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʤʘʩʰʪʘʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʨʠʛʠʥʘʣʴʥʳʝ ʚʳʚʦʜʳ [Haak et al., 2015; Lazaridis et al., 2014]. 

ʅʦ ʧʨʠ ʵʪʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʘʥʝʣʠ ʥʝ ʙʨʘʣʠʩʴ ʚ ʨʘʩʯʝʪ ʧʦʧʫʣʷʮʠʠ 

ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʉʠʙʠʨʠ, ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  

GenoChip  

ɼʘʥʥʘʷ ʧʦʣʥʦʛʝʥʦʤʥʘʷ ʧʘʥʝʣʴ ʩʦʜʝʨʞʠʪ 130 000 ʘʫʪʦʩʦʤʥʳʭ ʠ X-

ʭʨʦʤʦʩʦʤʥʳʭ SNP, ʘ ʪʘʢʞʝ 13 000 SNP Y-ʭʨʦʤʦʩʦʤʳ ʠ 3 300 ʤʪɼʅʂ. 

ʀʥʬʦʨʤʘʪʠʚʥʦ ʟʥʘʯʠʤʳʝ ʤʘʨʢʝʨʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʙʨʘʣʠʩʴ ʠʟ 

ʙʦʣʝʝ ʯʝʤ 450 ʧʦʧʫʣʷʮʠʡ ʤʠʨʘ, ʚʢʣʶʯʘʷ ʘʨʭʘʠʯʥʳʭ ʛʦʤʠʥʠʜ ï 

ʥʝʘʥʜʝʨʪʘʣʴʮʝʚ ʠ ʜʝʥʠʩʦʚʮʝʚ (26 000 SNP). ʆʮʝʥʢʠ FST ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʥʝʣʠ GenoChip ʜʣʷ ʪʝʭ ʞʝ ʩʘʤʳʭ ʧʦʧʫʣʷʮʠʡ ʦʢʘʟʘʣʠʩʴ 

ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʘʥʝʣʝʡ 

[Elhaik et al., 2013]. ʇʝʨʝʢʨʳʪʠʝ ʧʘʥʝʣʠ GenoChip ʩ Affimetrix  Human 

Origins ʩʦʩʪʘʚʣʷʝʪ 40%.  ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʙʨʘʟʮʦʚ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʚ ʨʘʙʦʪʝ [Elhaik et al., 

2014], ʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʸ ʨʘʙʦʪʳ ʚ ʮʝʣʦʤ ʧʦʢʘʟʘʥʘ ʚ ʨʘʙʦʪʝ [ArunKumar et 
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al., 2015], ʛʜʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʴ 

ʠʥʜʫʩʦʚ ʢʦʨʨʝʣʠʨʫʝʪ ʠ ʩ ʛʝʦʛʨʘʬʠʝʡ ʠ ʩ ʣʠʥʛʚʠʩʪʠʢʦʡ. 

 

 

1.2.3 ɻʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʨʘʟʥʳʭ ʪʠʧʦʚ ʚ ʨʝʰʝʥʠʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ 
ʧʨʦʙʣʝʤʘʪʠʢʠ 

 

ʀʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʷʟʳʢʦʚʘʷ ʩʝʤʴʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ, ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʣʶʜʝʡ ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʭ ʥʘ ʝʸ ʷʟʳʢʘʭ ʚ 

ʤʠʨʝ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʫʯʝʥʳʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʝʥʝʪʠʢʠ, ʩ ʜʘʚʥʠʭ ʧʦʨ 

ʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʧʨʦʙʣʝʤʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʘʨʦʜʠʥʳ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ 

ʷʟʳʢʦʚ ʠ ʦʪʜʝʣʴʥʳʤʠ ʵʪʘʧʘʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʝʸ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ.  

ʆʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʥʦʬʦʥʜʘ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʥʘʨʦʜʦʚ ʧʨʦʚʝʜʝʥʦ L.L. Cavalli-Sforza ʝʱʸ ʚ ʥʘʯʘʣʝ 90-ʭ 

ʛʦʜʦʚ. ɺ ʝʛʦ ʤʦʥʦʛʨʘʬʠʠ, ʩʪʘʚʰʝʡ ʢʣʘʩʩʠʢʦʡ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ, 

ʦʙʦʙʱʝʥʳ ʧʨʦʚʝʜʝʥʥʳʝ ʠʤ ʠ ʝʛʦ ʢʦʣʣʝʛʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʙʝʣʢʦʚʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʚ ɽʚʨʦʧʝ ʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. 

ʇʦʣʫʯʝʥʥʘʷ ʠʤʠ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ 

ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ, ʩʦʛʣʘʩʥʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʘʤʦʛʦ L.L. Cavalli-Sforza, 

ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɸ 

ʧʦʩʢʦʣʴʢʫ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʨʦʜʦʚ ɽʚʨʦʧʳ ʛʦʚʦʨʠʪ ʥʘ ʷʟʳʢʘʭ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ, ʚʳʷʚʣʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʦʪʥʦʩʠʪʩʷ  ʢ ʩʚʷʟʠ ʩʪʨʫʢʪʫʨʳ 

ʛʝʥʦʬʦʥʜʘ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʤʝʥʥʦ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ. 

 ʉʘʤ L.L. Cavalli-Sforza ʚʩʝʛʜʘ ʧʨʦʷʚʣʷʣ ʠʥʪʝʨʝʩ ʢ ʧʨʦʙʣʝʤʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʠ ʦʙʣʘʜʘʝʪ ʦʨʠʛʠʥʘʣʴʥʦʡ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʥʘ 

ʵʪʦʪ ʩʯʝʪ, ʦʥ, ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʛʠʧʦʪʝʟʳ ɻʠʤʙʫʪʘʩ ʠ Renfrew ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ, ʘ ʣʠʰʴ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʜʥʘ ʜʨʫʛʫʶ. ʆʥ ʧʦʣʘʛʘʝʪ, 

ʯʪʦ ʣʶʜʠ ʠʟ ʢʫʨʛʘʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʧʦ ʢʨʘʡʥʝ ʤʝʨʝ ʯʘʩʪʠʯʥʦ, ʷʚʣʷʶʪʩʷ 
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ʧʦʪʦʤʢʘʤʠ ʥʘʩʝʣʝʥʠʷ ʤʠʛʨʠʨʦʚʘʚʰʝʛʦ ʪʫʜʘ ʠʟ ɸʥʘʪʦʣʠʠ ʚ ʥʝʦʣʠʪʝ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʵʢʩʧʘʥʩʠʷ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʩ ʪʝʨʨʠʪʦʨʠʠ ɸʥʘʪʦʣʠʠ 

ʥʘʯʘʣʘʩʴ 9 500 ʣʝʪ ʥʘʟʘʜ. ɼʘʣʴʥʝʡʰʝʝ ʠʭ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ 

ʧʨʦʜʦʣʞʠʣʦʩʴ ʚ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʤ ʨʝʛʠʦʥʝ 6 000 ʣʝʪ ʥʘʟʘʜ. ʂʫʜʘ ʥʘʩʝʣʝʥʠʝ 

ʧʦʧʘʣʦ, ʚʝʨʦʷʪʥʦ, ʯʝʨʝʟ ɹʘʣʢʘʥʳ [Cavalli-Sforza, 1994]. 

ʅʦ ʦʩʥʦʚʥʦʡ ʤʘʩʩʠʚ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʛʝʥʦʬʦʥʜʘ ʥʘʨʦʜʦʚ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʚʝʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʜʘʥʥʳʤ 

ʧʦʣʠʤʦʨʬʠʟʤʘ Y-ʭʨʦʤʦʩʦʤʳ ʠ ʤʪɼʅʂ, ʠ ʫʞʝ ʧʦ ʥʠʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʚʳʚʦʜʳ. ʇʨʠʯʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʘʪʝʡ ʜʦʤʠʥʠʨʦʚʘʣʦ ʤʥʝʥʠʝ, ʯʪʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʰʣʦ ʧʫʪʸʤ ʷʟʳʢʦʚʦʛʦ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷ, ʘ ʥʝ ʚʤʝʩʪʝ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʝʛʦ ʥʦʩʠʪʝʣʝʡ.  

ʊʘʢ, ʚ ʨʘʙʦʪʝ Rosser  et al., 2000 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʬʦʥʜʘ 

ɽʚʨʦʧʳ ʬʦʨʤʠʨʫʝʪ ʩʢʦʨʝʝ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ ʧʦʧʫʣʷʮʠʡ, ʯʝʤ  

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ. ɺʘʞʥʦ, ʯʪʦ ʚ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʭʦʪʷ ʠ ʥʝʩʢʦʣʴʢʦ ʫʩʪʘʨʝʚʰʠʝ ʩ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ (ʧʨʠ ʘʥʘʣʠʟʝ ʣʝʢʩʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʩʭʦʜʩʪʚʘ ʷʟʳʢʦʚ ʥʝ ʠʩʢʣʶʯʘʣʠʩʴ ʟʘʠʤʩʪʚʦʚʘʥʥʳʝ ʩʣʦʚʘ).  

ɺ ʨʘʙʦʪʝ Belledi et al., 2000 ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʳʚʦʜ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 

ʧʘʨʘʣʣʝʣʠʟʤʘ ʷʟʳʢʘ ʠ ʛʝʥʝʪʠʢʠ ʥʘ ʦʙʝʠʭ ʩʠʩʪʝʤʘʭ ʤʘʨʢʝʨʦʚ: Y-ʭʨʦʤʦʩʦʤʝ ʠ 

ʤʪɼʅʂ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʚʦʜʠʣʠ ʩʨʘʚʥʝʥʠʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠ 

ʦʙʦʩʦʙʣʝʥʥʳʭ ʘʣʙʘʥʮʝʚ ʩ ʜʨʫʛʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʠ 

ʚʳʷʩʥʠʣʠ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠ ʦʥʠ ʦʯʝʥʴ ʩʭʦʜʥʳ ʩ ʦʩʪʘʣʴʥʳʤʠ 

ʠʥʜʦʝʚʨʦʧʝʡʮʘʤʠ. ʆʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʦ ʦʪʩʫʪʩʪʚʠʝ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦ 

ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʤʪɼʅʂ, ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʥʝʙʦʣʴʰʫʶ, 

ʥʦ ʜʦʩʪʦʚʝʨʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʚʥʫʪʨʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʧʦʜʛʨʫʧʧ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʙʲʷʩʥʷʶʪ ʧʦʣʫʯʝʥʥʫʶ ʢʘʨʪʠʥʫ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʠʤ ʨʘʟʜʝʣʝʥʠʝʤ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʥʘʨʦʜʦʚ ʠ 

ʧʦʩʣʝʜʫʶʱʠʤʠ ʤʠʛʨʘʮʠʷʤʠ ʥʘʨʦʜʦʚ ɽʚʨʦʧʳ. 
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ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʤʝʥʯʠʚʦʩʪʠ Y-ʭʨʦʤʦʩʦʤʳ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ, ʥʝʨʝʜʢʦ ʚʳʷʚʣʷʣʠʩʴ ʠ ʩʦʚʧʘʜʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ 

ʨʘʙʦʪʘ Kayzer et al., 2005, ʚ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʦ ʩʦʚʧʘʜʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʛʨʘʥʠʮʳ (ʨʝʟʢʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʝʥʦʬʦʥʜʘʤʠ) ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ (ʘ ʪʘʢʞʝ 

ʧʦʣʠʪʠʯʝʩʢʦʡ) ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʛʝʨʤʘʥʦʷʟʳʯʥʳʤʠ ʠ ʩʣʘʚʷʥʦʷʟʳʯʥʳʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ.  

ʇʦʜʪʚʝʨʞʜʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʣʠʥʛʚʠʩʪʠʢʠ ʠ ʛʝʥʝʪʠʢʠ ʠ 

ʢʘʨʪʠʥʘ, ʧʦʣʫʯʝʥʥʘʷ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʀʥʜʠʠ ʧʦ ʦʜʥʦʨʦʜʠʪʝʣʴʩʢʠʤ ʤʘʨʢʝʨʘʤ. 

ɺ ʨʘʙʦʪʝ Cordaux et al., 2003 ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʘ ʤʪɼʅʂ 

ʧʦʢʘʟʘʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʪʠʧʠʯʥʦ ʝʚʨʦʧʝʡʩʢʠʭ ʛʘʧʣʦʛʨʫʧʧ H, JT ʠ W ʚ 

ʩʝʚʝʨʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʧʣʝʤʝʥʘʭ ʀʥʜʠʠ, ʛʜʝ ʨʘʟʛʦʚʘʨʠʚʘʶʪ ʥʘ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʘʭ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ, ʥʘ ʶʛʝ ʀʥʜʠʠ, ʛʜʝ 

ʜʦʤʠʥʠʨʫʶʪ ʜʨʘʚʠʜʩʢʠʝ ʷʟʳʢʠ, ʦʙʥʘʨʫʞʠʪʴ ʵʪʠ ʛʘʧʣʦʛʨʫʧʧʳ ʥʝ ʫʜʘʣʦʩʴ. ʅʝ 

ʚʩʝʛʜʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʝʥʦʬʦʥʜʦʚ ʧʦʧʫʣʷʮʠʡ ʀʥʜʠʠ ʫʜʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ 

ʧʘʨʘʣʣʝʣʠ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʨʘʟʥʳʭ ʜʠʩʮʠʧʣʠʥ [Pagani et al., 2017]. 

ʄʥʦʛʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʠ ʚʳʷʚʣʝʥʠʶ ʛʘʧʣʦʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʫʩʣʦʚʥʦ 

ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʥʘʟʚʘʪʴ çʠʥʜʦʝʚʨʦʧʝʡʩʢʠʤʠè.  ʅʘʠʙʦʣʝʝ ʷʨʢʠʤ ʢʘʥʜʠʜʘʪʦʤ 

ʥʘ ʵʪʫ ʨʦʣʴ ʷʚʣʷʝʪʩʷ ʛʘʧʣʦʛʨʫʧʧʘ R-M198. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʤʥʦʛʦ 

ʜʠʩʢʫʩʩʠʡ ʩʚʷʟʘʥʦ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʧʨʘʨʦʜʠʥʳ ʵʪʦʡ ʛʘʧʣʦʛʨʫʧʧʳ. ɽʱʝ ʚ 

ʦʜʥʠʭ ʠʟ ʧʝʨʚʳʭ ʨʘʙʦʪ ʧʦ ʛʝʦʛʨʘʬʠʠ Y-ʭʨʦʤʦʩʦʤʳ [Passarino et al., 2001; 

Quintana-Murci et al., 2001; Wells et al., 2001] ʙʳʣʦ ʚʳʩʢʘʟʘʥʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʚʷʟʠ ʛʘʧʣʦʛʨʫʧʧʳ R-M198 ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʷʤʥʦʡ 

ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʘʷ, ʢʘʢ ʩʯʠʪʘʝʪʩʷ, ʚʦʟʥʠʢʣʘ ʚ ʧʨʠʢʘʩʧʠʡʩʢʠʭ ʩʪʝʧʷʭ, ʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʝʝ ʥʦʩʠʪʝʣʠ ʤʠʛʨʠʨʦʚʘʣʠ ʚ ɽʚʨʦʧʫ, ʉʨʝʜʥʶʶ ɸʟʠʶ ʠ ʀʥʜʠʶ 

ʚ ʧʝʨʠʦʜ 3000-1000 ʣʝʪ ʜʦ ʥ.ʵ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ [Semino et al., 2000; Wells et 

al., 2001], ʯʪʦ ʚʨʝʤʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʫʪʘʮʠʠ R-M198 ʙʦʣʝʝ ʨʘʥʥʝʝ (~ 5 900 

ʣʝʪ ʥʘʟʘʜ, Karmin et al., 2015].  ɹʳʣʦ ʦʪʤʝʯʝʥʦ [Wells et al., 2001; Zerjal et al., 

2002], ʯʪʦ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʛʘʧʣʦʛʨʫʧʧʳ R-M198 ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʚ 
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ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ 

ʯʘʩʪʦʪʦʡ ʥʘ ʂʘʚʢʘʟʝ ʠ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ. ɺ ʉʨʝʜʥʝʡ ɸʟʠʠ ʝʝ ʯʘʩʪʦʪʘ 

ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ (>50% ʩʨʝʜʠ ʪʘʜʞʠʢʦʚ, 

ʢʠʨʛʠʟʦʚ, ʘʣʪʘʡʮʝʚ) ʠ ʦʧʫʩʢʘʝʪʩʷ <10 % ʥʘ ʨʘʚʥʠʥʘʭ (ʩʨʝʜʠ ʥʘʨʦʜʦʚ 

ʊʫʨʢʤʝʥʠʠ ʠ ʢʘʟʘʭʦʚ). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʙʦʣʝʝ ʨʘʥʥʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ ʥʘʙʣʶʜʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʯʘʩʪʦʪʫ ʛʘʧʣʦʛʨʫʧʧʳ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ STR-ʛʘʧʣʦʪʠʧʦʚ, ʯʝʤ 

ʚ ʠʥʜʠʡʩʢʠʭ ʢʘʩʪʘʭ ʠ ʧʣʝʤʝʥʘʭ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʙʳʣʦ ʩʜʝʣʘʥʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʨʦʣʠ ʵʬʬʝʢʪʘ ʦʩʥʦʚʘʪʝʣʷ: ʤʠʛʨʘʮʠʠ ʠʟ ɿʘʧʘʜʥʦʡ ɸʟʠʠ ʚʦ 

ʚʨʝʤʷ ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ. ʕʪʘ ʤʠʛʨʘʮʠʷ ʤʦʛʣʘ ʧʨʠʥʝʩʪʠ ʛʘʧʣʦʛʨʫʧʧʫ R-M198 

ʢʘʢ ʚ ʉʨʝʜʥʶʶ ɸʟʠʶ, ʪʘʢ ʠ ʚ ʀʥʜʠʶ ʝʱʝ ʟʘʜʦʣʛʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʥʘ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ [Kivisild  et al., 2003; Thanseem et al., 2006; 

Trivedi et al., 2006]. ʆʜʥʘʢʦ, ʚ ʨʘʙʦʪʝ  Zerjal [Zerjal et al., 2002] ʧʨʠʧʠʩʳʚʘʶʪ 

ʥʠʟʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ Y-STR ʵʬʬʝʢʪʫ ʙʫʪʳʣʦʯʥʦʛʦ ʛʦʨʣʳʰʢʘ ʚ 

ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ.  

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʦʪʫ ʛʘʧʣʦʛʨʫʧʧʳ 

R1a ʚ ʢʘʩʪʦʚʳʭ ʛʨʫʧʧʘʭ ʀʥʜʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʝʤʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ 

[Sahoo et al, 2005]. ʕʪʦ ʥʘʭʦʜʠʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʘʥʘʣʦʛʠʠ ʚ ʠʟʚʝʩʪʥʦʤ ʠʟ 

ʜʘʥʥʳʭ ʬʠʟʠʯʝʩʢʦʡ ʘʥʪʨʦʧʦʣʦʛʠʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʚ ʚʳʩʰʠʭ ʢʘʩʪʘʭ ʧʦʪʦʤʢʦʚ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʤʠʛʨʘʮʠʠ ʠʟ ʉʨʝʜʥʝʡ ɸʟʠʠ ʚ ʀʥʜʠʶ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ 

ʜʨʫʛʠʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʪʘʢʦʝ ʚʣʠʷʥʠʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʥʘ ʘʚʪʦʭʪʦʥʥʳʡ ʛʝʥʦʬʦʥʜ ʀʥʜʦʩʪʘʥʘ ʙʳʣʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 

[Sengupta et al.,  2006]. ʕʪʦ ʟʘʢʣʶʯʝʥʠʝ ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʥʘ ʦʮʝʥʢʘʭ ʚʦʟʨʘʩʪʘ 

ʥʘʢʦʧʣʝʥʠʷ ʤʠʢʨʦʩʘʪʝʣʠʪʥʳʭ ʤʫʪʘʮʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʥʜʠʡʩʢʠʭ 

ʛʘʧʣʦʛʨʫʧʧ. 

ɽʩʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʘʧʣʦʛʨʫʧʧʳ R-M198 ʚ ʀʥʜʠʠ ʝʩʪʝʩʪʚʝʥʥʦ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʢʦʥʢʨʝʪʥʦʡ ʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʡ ʜʣʷ ʀʥʜʠʠ ʤʠʛʨʘʮʠʝʡ 

ʠʥʜʦʠʨʘʥʩʢʠʭ ʧʣʝʤʝʥ, ʪʦ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʠ ʉʠʙʠʨʠ 

ʜʘʝʪ ʝʱʝ ʙʦʣʴʰʫʶ ʩʚʦʙʦʜʫ ʜʣʷ ʨʘʩʩʫʞʜʝʥʠʡ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ 
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ʤʥʦʛʠʝ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʦʨʠʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ 

ʧʦʤʝʱʘʶʪ ʝʝ ʧʨʘʨʦʜʠʥʫ ʚ ʉʝʚʝʨʥʦʝ ʇʨʠʯʝʨʥʦʤʦʨʴʝ, ʪʦ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ 

ʛʘʧʣʦʛʨʫʧʧʳ R-M198 ʫ ʫʢʨʘʠʥʮʝʚ ʠ ʜʨʫʛʠʭ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʦʭʨʘʥʝʥʠʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʛʘʧʣʦʛʨʫʧʧʳ ʥʘ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʪʳʩʷʯʝʣʝʪʠʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʜʨʝʚʥʠʡ ʚʦʟʨʘʩʪ ʛʘʧʣʦʛʨʫʧʧʳ R-M198 ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʝʝ ʧʨʠʙʳʪʠʝ ʥʘ 

ʵʪʫ ʪʝʨʨʠʪʦʨʠʶ ʥʘʤʥʦʛʦ ʨʘʥʴʰʝ ʩʘʤʦʛʦ ʟʘʨʦʞʜʝʥʠʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ 

ʦʙʱʥʦʩʪʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘ ʞʝ ʛʘʧʣʦʛʨʫʧʧʘ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʜʦʣʞʥʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠ ʚ ʛʝʥʦʬʦʥʜʝ ʜʨʫʛʠʭ (ʥʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ) ʛʨʫʧʧ 

ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ʂʘʚʢʘʟʘ. ʅʘʢʦʥʝʮ, ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʛʘʧʣʦʛʨʫʧʧʳ R-

M198 ʫ ʥʘʩʝʣʝʥʠʷ ɸʣʪʘʷ ʩʥʦʚʘ ʚʳʟʳʚʘʝʪ ʘʩʩʦʮʠʘʮʠʠ ʩ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʤʠ 

ʩʢʠʬʦ-ʩʘʨʤʘʪʩʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ (ʥʦʩʠʪʝʣʠ ʢʦʪʦʨʳʭ ʚʝʨʦʷʪʥʦ ʨʘʟʛʦʚʘʨʠʚʘʣʠ 

ʥʘ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʘʭ), ʨʘʩʧʨʦʩʪʨʘʥʷʚʰʠʤʠʩʷ ʦʪ ʩʪʝʧʝʡ 

ʇʨʠʯʝʨʥʦʤʦʨʴʷ ʜʦ ɸʣʪʘʷ. ʊʘʢʘʷ ʪʨʘʢʪʦʚʢʘ ʥʘʣʠʯʠʷ ʛʘʧʣʦʛʨʫʧʧʳ R-M198 ʚ 

ʖʞʥʦʡ ʉʠʙʠʨʠ ʩʪʘʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʝ 

[ʍʘʨʴʢʦʚ, 2012; ɹʘʣʘʛʘʥʩʢʘʷ ʠ ʜʨ., 2011]. 

ʅʘʢʦʧʣʝʥʥʳʝ ʫʯʝʥʳʤʠ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʚʝ ʦʙʣʘʩʪʠ ʩ 

ʧʦʚʳʰʝʥʥʳʤʠ ʯʘʩʪʦʪʘʤʠ R-M198: ʦʜʥʘ ʠʟ ʥʠʭ ʥʘʭʦʜʠʪʩʷ ʚ ɺʦʩʪʦʯʥʦʡ 

ɽʚʨʦʧʝ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʇʦʣʴʰʫ ʠ ʯʘʩʪʴ ʈʦʩʩʠʠ, ʘ ʜʨʫʛʘʷ ʚ ʖʞʥʦʡ ɸʟʠʠ ʠ 

ʦʭʚʘʪʳʚʘʝʪ ʉʝʚʝʨʥʫʶ ʀʥʜʠʶ [Underhill,et al., 2009]. 

ɽʱʸ ʚ 2009 ʛʦʜʫ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ STR ʤʘʨʢʝʨʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʛʘʧʣʦʛʨʫʧʧʳ R-M198, ʠ ʦʥʠ ʚʳʷʚʠʣʠ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʝʸ 

ʚʘʨʠʘʥʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʠʠ. ɸ ʥʘʯʘʣʴʥʳʝ ʵʪʘʧʳ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ R-

M198 ʧʨʦʠʩʭʦʜʠʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʀʨʘʥʘ ʠ ɺʦʩʪʦʯʥʦʡ ʊʫʨʮʠʠ. 

ʐʠʨʦʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʦʡ ʛʘʧʣʦʛʨʫʧʧʳ ʦʯʝʥʴ ʚʝʣʠʢʘ ʠ ʣʠʰʴ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʝʸ ʨʘʟʜʝʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦ STR ʤʘʨʢʝʨʘʤ, 

ʥʦ ʠ ʧʦ SNP ʟʘʤʝʥʘʤ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʚʝʪʚʠ: ʘʟʠʘʪʩʢʫʶ ʠ ʝʚʨʦʧʝʡʩʢʫʶ 

[Underhill et al., 2015]. ʅʦ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʦʙʣʝʤ ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʩʝʣʝʥʠʝʤ 

ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ ʵʪʦ ʦʪʢʨʳʪʠʝ ʥʝ ʧʦʤʦʛʣʦ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʨʷʜʘ ʜʠʩʢʫʩʩʠʡ, ʚʦʧʨʦʩ ʦ ʧʫʪʷʭ ʠ ʜʘʞʝ ʦʙ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʘʧʣʦʛʨʫʧʧʳ R-M198 ʩʣʝʜʫʝʪ 

ʧʨʠʟʥʘʪʴ ʥʝʨʝʰʝʥʥʳʤ.  

 ʅʝʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʛʘʧʣʦʛʨʫʧʧʘʭ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ, ʚʳʩʢʘʟʘʥʳ ʠ ʚ ʩʪʘʪʴʝ King et al., 2008. ɺ ʥʝʡ ʠʟʫʯʘʣʦʩʴ 

ʚʣʠʷʥʠʝ ʥʝʦʣʠʪʠʯʝʩʢʠʭ ʤʠʛʨʘʮʠʡ ʠʟ ɸʥʘʪʦʣʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɻʨʝʮʠʠ ʠ 

ʂʨʠʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʥʘ ʛʝʥʦʬʦʥʜ ʤʘʪʝʨʠʢʦʚʳʭ ʛʨʝʢʦʚ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʛʨʝʢʦʚ ʂʨʠʪʘ, ʦʥʠ ʥʝ ʦʢʘʟʘʣʠ ʟʘʤʝʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ 

ʟʘʢʣʶʯʝʥʠʝ ʘʚʪʦʨʳ ʨʘʩʩʫʞʜʘʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʷʟʘʪʴ ʨʘʙʦʪʳ Gray,  

Atkinson ʠ Renfrew ʩʦ ʩʚʦʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ: ʤʘʨʢʝʨ ʄ410, ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʛʘʧʣʦʛʨʫʧʧʫ J-ʄ410, ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ɸʥʘʪʦʣʠʠ ʠ ʂʨʠʪʘ, 

ʦʪʜʝʣʠʚʰʠʭʩʷ ʦʪ ʦʩʪʘʣʴʥʳʭ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ, ʘ 

ʩʫʙʚʝʪʚʴ J-M12, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʛʨʝʢʦʚ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ, ʟʥʘʤʝʥʫʝʪ 

ʩʦʙʦʡ ʜʘʣʴʥʝʡʰʫʶ ʜʠʚʝʨʛʝʥʮʠʶ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʦʙʱʥʦʩʪʠ. 

ʉ ʧʦʤʦʱʴʶ ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʝ ʪʘʢʞʝ ʘʢʪʠʚʥʦ 

ʧʳʪʘʣʠʩʴ ʨʘʟʨʝʰʠʪʴ ʠʥʜʦʝʚʨʦʧʝʡʩʢʫʶ ʧʨʦʙʣʝʤʘʪʠʢʫ. ɺ ʪʦʤ ʯʠʩʣʝ ʠ ʩ 

ʧʦʤʦʱʴʶ ʧʘʥʝʣʠ GenoChip. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʣʣʝʢʪʠʚʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ  

ArunKumar [ArunKumar et al., 2015] ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 78 ʤʫʞʯʠʥ-ʠʥʜʫʩʦʚ 

ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʘʫʪʦʩʦʤʥʦʡ ʧʘʥʝʣʠ GenoChip. ɺ ʨʘʙʦʪʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʦʤʧʦʥʝʥʪʘ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʶʛʦ-ʟʘʧʘʜʥʦʡ ɸʟʠʠ ʚ 

ʛʝʥʦʬʦʥʜʝ ʥʘʩʝʣʝʥʠʷ ʀʥʜʠʠ. ʊʘʢʞʝ ʫʯʝʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʣʘʥʜʰʘʬʪ ʀʥʜʠʠ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʠ  ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ 

ʜʝʣʝʥʠʝʤ ʝʸ ʥʘʩʝʣʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ʜʘʥʥʳʭ ʘʥʘʣʠʟʘ ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʜʘʥʥʳʭ ʠ Y-ʭʨʦʤʦʩʦʤʳ. ʇʨʠ ʵʪʦʤ ʩ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʣʥʦʛʝʥʦʤʥʳʝ ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ. ʀʟ ʵʪʦʛʦ 

ʘʚʪʦʨʳ ʩʜʝʣʘʣʠ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʛʝʥʦʬʦʥʜ ʀʥʜʠʠ 

ʩʬʦʨʤʠʨʦʚʘʣʠ ʤʠʛʨʘʮʠʠ ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɸ ʞʝʥʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʀʥʜʠʠ 

ʛʝʥʝʪʠʯʝʩʢʠ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʨʦʜʥʦ ʠʟ-ʟʘ ʧʘʪʨʠʣʦʢʘʣʴʥʦʡ ʪʨʘʜʠʮʠʠ, 

ʧʨʠʩʫʱʝʡ ʵʪʦʡ ʩʪʨʘʥʝ. 
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ʅʦ ʛʣʘʚʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʫʟʥʘʪʴ ʦ ʪʦʤ, ʢʘʢ ʞʝ ʧʨʦʠʩʭʦʜʠʣʦ 

ʨʘʩʩʝʣʝʥʠʝ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ, ʢʘʢʦʡ ʦʥʠ ʠʤʝʣʠ ʛʝʥʦʬʦʥʜ, ʜʘʝʪ ʜʨʝʚʥʷʷ ɼʅʂ. 

ʀʟʫʯʘʷ ɼʅʂ ʠʟ ʜʨʝʚʥʠʭ ʟʘʭʦʨʦʥʝʥʠʡ ʤʦʞʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ, 

ʢʘʢ ʬʦʨʤʠʨʦʚʘʣʩʷ ʛʝʥʦʬʦʥʜ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠ ʮʝʣʳʭ ʛʨʫʧʧ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʫ ʫʯʝʥʳʭ-ʛʝʥʝʪʠʢʦʚ 

ʚʳʟʳʚʘʝʪ ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʧʨʦʙʣʝʤʘʪʠʢʘ, ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ 

ʧʦʩʚʷʱʝʥʦ ʠʤʝʥʥʦ ʝʡ [Damgaard et al, 2018; Nielsen et al, 2017]. 

ʊʘʢ,  ʠʩʩʣʝʜʦʚʘʥʠʝ Haak et al., 2015 ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʠ ʚʦʟʨʦʜʠʣʦ 

ʠʥʪʝʨʝʩ ʛʝʥʝʪʠʢʦʚ ʢ ʵʪʦʤʫ ʚʦʧʨʦʩʫ. ɺ ʨʘʙʦʪʝ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ 69 

ʜʨʝʚʥʠʭ ʛʝʥʦʤʦʚ ʝʚʨʦʧʝʡʮʝʚ  ʞʠʚʰʠʭ ʦʪ 8000 ʜʦ 3000 ʣʝʪ ʥʘʟʘʜ. ɸʥʘʣʠʟ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʜʘʥʥʳʤ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦ 

ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ Human Origin. ʉʨʝʜʠ ʧʨʦʯʠʭ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʚ 

ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʦʚʘʣʦʩʴ 9 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʟʜʥʝʛʦ ʤʝʜʥʦʛʦ/ʨʘʥʥʝʛʦ 

ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ʠʟ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ (ʦʙʨʘʟʮʳ ʜʘʪʠʨʫʶʪʩʷ 3300-2700 ʣʝʪ ʜʦ 

ʥ.ʵ.). ʉʦʛʣʘʩʥʦ ʢʫʨʛʘʥʥʦʡ ʛʠʧʦʪʝʟʝ ɻʠʤʙʫʪʘʩ, ʷʤʥʘʷ ʢʫʣʴʪʫʨʘ ʩʚʷʟʳʚʘʣʘʩʴ ʩ 

ʧʦʟʜʥʠʤʠ ʧʨʦʪʦʠʥʜʦʝʚʨʦʧʝʡʮʘʤʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠʥʪʝʨʝʩʥʦ ʠʟʫʯʝʥʠʝ 

ʷʤʥʠʢʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʘ ʵʪʘ ʧʦʧʫʣʷʮʠʷ ʨʘʩʧʦʣʦʞʠʣʘʩʴ ʤʝʞʜʫ 

ʦʭʦʪʥʠʢʘʤʠ-ʩʦʙʠʨʘʪʝʣʷʤʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ʥʝʢʦʪʦʨʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ 

ʠʟ ʢʨʫʛʘ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ ʠ ʩʤʝʞʥʳʭ ʨʝʛʠʦʥʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, ʂʘʚʢʘʟʘ) ʥʘ 

ʛʨʘʬʠʢʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʦʟʜʥʝʤ 

ʥʝʦʣʠʪʝ ʠ ʥʘʯʘʣʝ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ʥʘʩʝʣʝʥʠʝ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ 

ʦʙʥʘʨʫʞʠʚʘʝʪ ʥʘ 22-39% ʙʦʣʴʰʝ ʩʭʦʜʩʪʚʘ ʩ ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ (EHG-ʢʦʤʧʦʥʝʥʪ), ʯʝʤ ʠʭ ʧʨʝʜʢʠ ʚ ʩʨʝʜʥʝʤ ʥʝʦʣʠʪʝ. ʀ ʵʪʦ 

ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʪʨʘʢʪʫʶʪ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʤʠʛʨʘʮʠʠ ʠʟ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ 

ʦʙʨʘʟʮʦʚ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ ʚʳʷʚʠʣʦ ʫ ʥʠʭ ʜʦʤʠʥʘʥʪʥʫʶ ʛʘʣʦʛʨʫʧʧʫ R-M269 

https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%B8%D0%BD%D0%B4%D0%BE%D0%B5%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%86%D1%8B
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ï ʩʘʤʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʥʘ ʥʳʥʝʰʥʠʡ ʜʝʥʴ ʛʘʧʣʦʛʨʫʧʧʫ ʚ ɿʘʧʘʜʥʦʡ 

ɽʚʨʦʧʝ. 

ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʩʪʘʪʴʝ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʥʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ 

ʧʦʧʫʣʷʮʠʡ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʛʝʥʦʬʦʥʜ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʦʢʘʟʘʣʩʷ 

ʛʦʨʘʟʜʦ ʚʳʰʝ, ʯʝʤ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ. ɺʩʝ ʵʪʠ ʬʘʢʪʳ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, 

ʛʦʚʦʨʷʪ ʚ ʧʦʣʴʟʫ ʩʪʝʧʥʦʡ ʠʣʠ ʢʫʨʛʘʥʥʦʡ ʛʠʧʦʪʝʟʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʚ ɽʚʨʦʧʝ.  

ɺ ʜʨʫʛʦʤ ʤʘʩʰʪʘʙʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʨʝʚʥʝʡ ɼʅʂ ʙʳʣʦ 

ʩʝʢʚʝʥʠʨʦʚʘʥʦ ʝʱʝ ʙʦʣʴʰʝ ʦʙʨʘʟʮʦʚ ï 102. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟʫʯʘʣʠʩʴ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʨʘʟʮʳ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ -  ʚʦʟʨʘʩʪʦʤ 3 ʪʳʩ.-1 ʪʳʩ. ʣʝʪ ʜʦ 

ʥ.ʵ.  [Allentoft et al., 2015].  ɸʥʘʣʠʟʠʨʫʷ ʩʚʦʠ ʛʝʥʦʤʥʳʝ ʜʘʥʥʳʝ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʫʞʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʜʨʝʚʥʠʤ ʠ ʩʦʚʨʝʤʝʥʥʳʤ ʛʝʥʦʤʘʤ, 

ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʩʦʚʨʝʤʝʥʥʦʡ ɽʚʨʦʧʳ ʩʣʦʞʠʣʠʩʴ ʚ ʙʨʦʥʟʦʚʦʤ ʚʝʢʝ. ʇʦʧʫʣʷʮʠʠ ʚ ʉʝʚʝʨʥʦʡ ʠ 

ʖʞʥʦʡ ɽʚʨʦʧʝ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʤʝʰʝʥʠʝʤ ʨʘʥʥʠʭ ʦʭʦʪʥʠʢʦʚ-

ʩʦʙʠʨʘʪʝʣʝʡ ʠ ʥʝʦʣʠʪʠʯʝʩʢʠʭ ʟʝʤʣʝʜʝʣʴʮʝʚ, ʘ ʚ ʥʘʯʘʣʝ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ 

ʧʦʣʫʯʠʣʠ ʧʨʠʪʦʢ ʛʝʥʦʚ ʠʟ ʨʝʛʠʦʥʘ ʯʝʨʥʦʤʦʨʩʢʦ-ʢʘʩʧʠʡʩʢʠʭ ʩʪʝʧʝʡ. ʕʪʠ 

ʜʘʥʥʳʝ ʭʦʨʦʰʦ ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦ ʵʢʩʧʘʥʩʠʠ 

ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ɽʚʨʦʧʫ, ʯʪʦ ʧʨʠʚʝʣʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ,  ʢ ʧʦʷʚʣʝʥʠʶ 

ʧʦʧʫʣʷʮʠʠ ʢʫʣʴʪʫʨʳ ʰʥʫʨʦʚʦʡ ʢʝʨʘʤʠʢʠ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʝʚʨʦʧʝʡʩʢʠʝ 

ʢʫʣʴʪʫʨʳ ʧʦʟʜʥʝʛʦ ʥʝʦʣʠʪʘ ʠ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ð ʰʥʫʨʦʚʦʡ ʢʝʨʘʤʠʢʠ, 

ʢʦʣʦʢʦʣʦʚʠʜʥʳʭ ʢʫʙʢʦʚ, ʫʥʝʪʠʮʢʘʷ ʠ ʩʢʘʥʜʠʥʘʚʩʢʘʷ ï ʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠ 

ʜʨʫʛ ʜʨʫʛʫ. ɺʩʝ ʦʥʠ ʧʨʦʷʚʣʷʶʪ ʩʭʦʜʩʪʚʦ ʩ ʷʤʥʦʡ ʢʫʣʴʪʫʨʦʡ. ʅʘʠʙʦʣʝʝ 

ʙʣʠʟʢʘ ʢ ʥʝʡ ʢʫʣʴʪʫʨʘ ʰʥʫʨʦʚʦʡ ʢʝʨʘʤʠʢʠ, ʥʘʠʤʝʥʝʝ ï ʢʫʣʴʪʫʨʳ ɺʝʥʛʨʠʠ, 

ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʢʫʣʴʪʫʨʘ ʢʦʣʦʢʦʣʦʚʠʜʥʳʭ ʢʫʙʢʦʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ. 

ʅʦ ʘʚʪʦʨʳ ʥʝ ʦʛʨʘʥʠʯʠʣʠʩʴ ʠʟʫʯʝʥʠʝʤ ʦʙʨʘʟʮʦʚ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ʚ 

ɽʚʨʦʧʝ, ʘ ʚʢʣʶʯʠʣʠ ʚ ʨʘʙʦʪʫ ʤʘʪʝʨʠʘʣʳ ʠʟ ɸʟʠʠ. ʀʭ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʦʙʨʘʟʮʳ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʘʬʘʥʘʩʴʝʚʩʢʦʡ ʢʫʣʴʪʫʨʝ ʚ 
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ɸʣʪʘʝ-ʉʘʷʥʩʢʦʤ ʨʝʛʠʦʥʝ ð ʛʝʥʝʪʠʯʝʩʢʠ ʥʝʦʪʣʠʯʠʤʳ ʦʪ ʦʙʨʘʟʮʦʚ ʷʤʥʦʡ 

ʢʫʣʴʪʫʨʳ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʷʤʥʘʷ ʢʫʣʴʪʫʨʘ ʠʟ ʩʪʝʧʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ ʩʨʘʟʫ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ï ʢʘʢ ʥʘ ʟʘʧʘʜ, ʪʘʢ ʠ ʥʘ ʚʦʩʪʦʢ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚ ʨʘʥʥʝʤ ʙʨʦʥʟʦʚʦʤ ʚʝʢʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʧʦʷʚʠʣʦʩʴ 

ʚ ʪʘʢʠʭ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʢʘʢ ɸʣʪʘʡ ʠ ʉʢʘʥʜʠʥʘʚʠʷ. ɸʚʪʦʨʳ ʩʪʘʪʴʠ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʤʠʛʨʘʮʠʠ ʚ ʧʝʨʠʦʜ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ʭʦʨʦʰʦ ʦʙʲʷʩʥʷʶʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʮʝʩʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʪʘʢ: ʵʢʩʧʘʥʩʠʷ ʷʤʥʠʢʦʚ ʠʟ 

ʯʝʨʥʦʤʦʨʩʢʦ-ʢʘʩʧʠʡʩʢʠʭ ʩʪʝʧʝʡ ʰʣʘ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ - ʢʘʢ ʚ ʩʝʚʝʨʥʫʶ 

ɽʚʨʦʧʫ, ʪʘʢ ʠ ʚ ʎʝʥʪʨʘʣʴʥʫʶ ɸʟʠʶ. ʊʘʢ, ʤʠʛʨʠʨʫʶʱʠʝ ʥʘ ʚʦʩʪʦʢ ʷʤʥʠʢʠ, 

ʚʝʨʦʷʪʥʦ ʛʦʚʦʨʠʚʰʠʝ ʥʘ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʤ ʷʟʳʢʝ, ʜʘʣʠ ʥʘʯʘʣʦ 

ʘʬʘʥʘʩʴʝʚʩʢʦʡ ʢʫʣʴʪʫʨʝ ʙʣʠʟ ɸʣʪʘʷ ʦʢʦʣʦ 3000 ʣʝʪ ʜʦ ʥ.ʵ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ 

ʘʬʘʥʘʩʴʝʚʩʢʦʡ ʢʫʣʴʪʫʨʳ ʤʦʛʣʠ ʧʨʦʜʚʠʥʫʪʴʩʷ ʜʘʣʝʝ ʥʘ ʶʛ, ʚʛʣʫʙʴ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʠ ʵʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʟʘʛʘʜʦʯʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʦʜʥʦʛʦ ʠʟ 

ʩʪʘʨʝʡʰʠʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ, ʪʦʭʘʨʩʢʦʛʦ, ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʊʘʨʠʤ (ʥʘ 

ʩʪʳʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʂʘʟʘʭʩʪʘʥʘ, ʄʦʥʛʦʣʠʠ ʠ ʂʠʪʘʷ). 

ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʝʤ ʞʝ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ 

ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʱʝ ʦʜʥʘ ʩʪʘʪʴʷ [Matheison et al., 2016], ʥʦ ʫʞʝ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʜʨʝʚʥʠʭ ʦʙʨʘʟʮʦʚ. ɹʳʣʦ ʠʟʫʯʝʥʦ 

 230 ʜʨʝʚʥʠʭ ʛʝʥʦʤʦʚ (ʩ ʜʘʪʠʨʦʚʢʦʡ ʦʪ 6500 ʜʦ 1000 ʣʝʪ ʥʘʟʘʜ), ʚ ʪʦʤ ʯʠʩʣʝ 

163 ʛʝʥʦʤʘ, ʜʘʥʥʳʝ ʦ ʢʦʪʦʨʳʭ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚʧʝʨʚʳʝ. ɺ ʯʠʩʣʝ ʥʦʚʳʭ 

ʦʙʨʘʟʮʦʚ ï ʰʠʨʦʢʦʛʝʥʦʤʥʳʝ ʜʘʥʥʳʝ ʧʦ ʥʝʦʣʠʪʠʯʝʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ 

ɸʥʘʪʦʣʠʠ. ɸʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʦʣʠʪʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ 

ʠʟ ɸʥʘʪʦʣʠʠ ʥʝ ʧʦʭʦʞʠ  ʥʠ ʥʘ ʦʜʥʫ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ɹʣʠʞʥʝʛʦ 

ɺʦʩʪʦʢʘ, ʥʦ ʩʤʝʱʝʥʳ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʩʪʦʨʦʥʫ ɽʚʨʦʧʳ ʠ 

ʚʭʦʜʷʪ ʚ ʦʜʠʥ ʢʣʘʩʪʝʨ ʩ ʨʘʥʥʠʤʠ ʝʚʨʦʧʝʡʩʢʠʤʠ ʟʝʤʣʝʜʝʣʴʮʘʤʠ ʧʦ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʈʦʜʩʪʚʦ ʥʝʦʣʠʪʠʯʝʩʢʠʭ ʟʝʤʣʝʜʝʣʴʮʝʚ 

ɸʥʘʪʦʣʠʠ ʠ ʧʝʨʚʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʟʝʤʣʝʜʝʣʴʮʝʚ ʧʦʢʘʟʘʥʥʦʝ ʚ ʩʪʘʪʴʝ ʥʝ 
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ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ - ʘʚʪʦʨʳ ʜʦʢʘʟʘʣʠ ʝʛʦ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʠʭ ʥʘʜʝʞʥʳʭ 

ʤʝʪʦʜʦʚ.  

ɸʚʪʦʨʳ ʟʘʬʠʢʩʠʨʦʚʘʣʠ, ʯʪʦ ʷʤʥʘʷ ʢʫʣʴʪʫʨʘ ʠʟ ʉʘʤʘʨʳ ʠ ʂʘʣʤʳʢʠʠ (5 

300-4 700 ʣʝʪ ʥʘʟʘʜ), ʘʬʘʥʘʩʴʝʚʩʢʘʷ ʢʫʣʴʪʫʨʘ ʩ ɸʣʪʘʷ (5 300-5 000 ʣʝʪ ʥʘʟʘʜ) 

ʠ ʧʦʣʪʘʚʢʠʥʩʢʘʷ ʢʫʣʴʪʫʨʘ ʩʨʝʜʥʝʡ ʙʨʦʥʟʳ (4 900-4 700 ʣʝʪ ʥʘʟʘʜ) ʜʦʚʦʣʴʥʦ 

ʙʣʠʟʢʠ ʛʝʥʝʪʠʯʝʩʢʠ, ʥʘ ʛʨʘʬʠʢʝ ʈʉɸ ʦʥʠ ʦʙʨʘʟʫʶʪ ʝʜʠʥʳʡ çʩʪʝʧʥʦʡ 

ʢʣʘʩʪʝʨè. ɺʦ ʚʩʝʭ  ʵʪʠʭ ʢʫʣʴʪʫʨʘʭ ʜʦʤʠʥʠʨʫʝʪ Y-ʭʨʦʤʦʩʦʤʥʘʷ ʛʘʧʣʦʛʨʫʧʧʘ 

R-ʄ269, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʠ ʚ ʨʘʙʦʪʝ  Haak et al., 2015. ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ 

ʧʨʝʜʢʦʚʦʛʦ  ʛʝʥʦʬʦʥʜʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʛʨʫʧʧ ʩʦʩʪʘʚʣʷʝʪ 

ʙʣʠʞʥʝʚʦʩʪʦʯʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʛʝʥʦʬʦʥʜʘ ʨʘʥʥʠʭ 

ʟʝʤʣʝʜʝʣʴʮʝʚ ɽʚʨʦʧʳ ʠ ɸʥʘʪʦʣʠʠ, ʟʘʪʦ ʧʦʭʦʞ ʥʘ ʛʝʥʦʬʦʥʜ ʩʦʚʨʝʤʝʥʥʳʭ 

ʘʨʤʷʥ.  

ʅʦ ʩʦ ʚʨʝʤʝʥʝʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ, ʛʝʥʦʬʦʥʜ ʥʦʩʠʪʝʣʝʡ ʜʘʥʥʳʭ 

ʢʫʣʴʪʫʨ ʤʝʥʷʝʪʩʷ - ʠ ʚ ʧʦʧʫʣʷʮʠʠ ʩʣʝʜʫʶʱʝʡ ʟʘ ʩʨʫʙʥʦʡ ʢʫʣʴʪʫʨʦʡ ʧʦʟʜʥʝʡ 

ʙʨʦʥʟʳ (3 900-3 600  ʣʝʪ ʥʘʟʘʜ) ʫʞʝ ʠʤʝʣʦʩʴ ʦʢʦʣʦ 17% ʧʨʝʜʢʦʚʦʛʦ ʚʢʣʘʜʘ 

ʦʪ ʥʝʦʣʠʪʠʯʝʩʢʠʭ ʟʝʤʣʝʜʝʣʴʮʝʚ ɸʥʘʪʦʣʠʠ ʠʣʠ ʧʝʨʚʳʭ ʝʚʨʦʧʝʡʩʢʠʭ 

ʟʝʤʣʝʜʝʣʴʮʝʚ. 

ɺ ʨʘʙʦʪʝ Allentoft ʩ ʢʦʣʣʝʛʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ ʧʨʝʜʢʦʚʳʡ 

ʢʦʤʧʦʥʝʥʪ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʜʘʞʝ ʢ ʚʦʩʪʦʢʫ ʦʪ ʋʨʘʣʘ, ʥʘʯʠʥʘʷ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʩʦ ʚʨʝʤʝʥʠ ʩʠʥʪʘʰʪʠʥʩʢʦʡ ʢʫʣʴʪʫʨʳ (4 300-4 100 ʣʝʪ ʥʘʟʘʜ). 

ɺʳʩʢʘʟʳʚʘʣʦʩʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʦʥ ʦʪʨʘʞʘʝʪ ʤʠʛʨʘʮʠʶ ʥʘ ʚʦʩʪʦʢ ʠʟ 

ʢʫʣʴʪʫʨʳ ʰʥʫʨʦʚʦʡ ʢʝʨʘʤʠʢʠ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ. ʆʜʥʘʢʦ, ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʩʨʫʙʥʘʷ ʢʫʣʴʪʫʨʘ ʪʘʢʞʝ ʠʤʝʝʪ ʵʪʦʪ ʧʨʝʜʢʦʚʳʡ ʢʦʤʧʦʥʝʥʪ (ʨʘʥʥʠʭ 

ʟʝʤʣʝʜʝʣʴʮʝʚ ɽʚʨʦʧʳ) ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥ ʤʦʛ ʧʨʠʡʪʠ ʚ ʩʪʝʧʴ ʠ ʠʟ ʙʦʣʝʝ 

ʚʦʩʪʦʯʥʳʭ ʤʝʩʪ, ʯʝʤ ʎʝʥʪʨʘʣʴʥʘʷ ɽʚʨʦʧʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ 

ʧʨʦʪʠʚ ʤʠʛʨʘʮʠʡ ʠʟ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʚ ʩʪʝʧʠ ʜʘʝʪ Y-ʭʨʦʤʦʩʦʤʘ: 

ʠʟʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʩʨʫʙʥʦʡ ʢʫʣʴʪʫʨʳ (N=6) ʥʝʩʫʪ ʪʦʣʴʢʦ ʛʘʧʣʦʛʨʫʧʧʫ R-

ʄ198, ʠ ʯʝʪʳʨʝ ʠʟ ʥʠʭ (ʧʣʶʩ ʦʜʠʥ ʤʫʞʯʠʥʘ ʠʟ ʧʦʣʪʘʚʢʠʥʩʢʦʡ ʢʫʣʴʪʫʨʳ) 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʝʝ ʚʝʪʚʠ R-Z93, ʢʦʪʦʨʘʷ ʦʙʳʯʥʘ ʚ ʎʝʥʪʨʘʣʴʥʦʡ/ʖʞʥʦʡ 

http://генофонд.рф/?page_id=3877
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ɸʟʠʠ, ʦʯʝʥʴ ʨʝʜʢʘ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʝʚʨʦʧʝʡʮʝʚ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʨʝʚʥʠʭ ʦʙʨʘʟʮʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʜʚʫʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʰʣʦ ʥʝ ʧʨʦʩʪʦ ʚ ʚʠʜʝ 

ʢʫʣʴʪʫʨʥʦʛʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ, ʘ ʚʤʝʩʪʝ ʩ ʤʠʛʨʘʮʠʷʤʠ ʥʘʩʝʣʝʥʠʷ, ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʪʦʯʥʷʶʪ ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ 

ʷʟʳʢʦʚ. 

ɺ ʜʨʫʛʦʡ ʩʪʘʪʴʝ ï Jones et.al., 2015 [Jones et.al., 2015] ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʠʩʪʦʯʥʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʦʬʦʥʜʘ ʧʦʧʫʣʷʮʠʡ ʷʤʥʦʡ 

ʢʫʣʴʪʫʨʳ. ɸʥʘʣʠʟ ʪʨʝʭ ʜʨʝʚʥʠʭ ʛʝʥʦʤʦʚ: ʚʝʨʭʥʝʧʘʣʝʦʣʠʪʠʯʝʩʢʦʛʦ ʠ 

ʤʝʟʦʣʠʪʠʯʝʩʢʦʛʦ ʠʟ ɿʘʧʘʜʥʦʡ ɻʨʫʟʠʠ ʠ ʚʝʨʭʥʝʧʘʣʝʦʣʠʪʠʯʝʩʢʦʛʦ ʠʟ 

ʐʚʝʡʮʘʨʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ ʢʘʚʢʘʟʩʢʠʭ ʦʭʦʪʥʠʢʦʚ-ʩʦʙʠʨʘʪʝʣʝʡ 

ʚʥʝʩʣʠ ʚʢʣʘʜ ʚ ʛʝʥʦʬʦʥʜ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʤʠʛʨʘʮʠʦʥʥʳʝ 

ʧʦʪʦʢʠ ʠʟ ʧʦʥʪʠʡʩʢʠʭ ʩʪʝʧʝʡ ʥʘ ʟʘʧʘʜ ʚ ɽʚʨʦʧʫ ʠ ʥʘ ʚʦʩʪʦʢ ʚ ʎʝʥʪʨʘʣʴʥʫʶ 

ɸʟʠʶ. ʇʦʷʚʣʝʥʠʝ ʢʘʚʢʘʟʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʷʤʥʦʡ ʢʫʣʴʪʫʨʝ ʘʚʪʦʨʳ 

ʩʚʷʟʳʚʘʶʪ ʩ ʤʘʡʢʦʧʩʢʦʡ ʢʫʣʴʪʫʨʦʡ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʣʘ ʚ IV ʚʝʢʝ ʜʦ ʥ.ʵ. ʥʘ 

ʂʘʚʢʘʟʝ. ʆʧʨʝʜʝʣʷʷ ʤʝʩʪʦ ʢʘʚʢʘʟʩʢʠʭ ʦʭʦʪʥʠʢʦʚ-ʩʦʙʠʨʘʪʝʣʝʡ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʥʦʬʦʥʜʘ ɽʚʨʦʧʳ, ʘʚʪʦʨʳ ʨʘʙʦʪʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʵʪʘ ʧʦʧʫʣʷʮʠʷ ʩʦʩʪʘʚʠʣʘ ʯʝʪʚʝʨʪʳʡ ʠʩʪʦʯʥʠʢ ʛʝʥʦʬʦʥʜʘ (ʧʦʤʠʤʦ ʪʨʝʭ, 

ʫʢʘʟʘʥʥʳʭ ʚ ʨʘʙʦʪʝ Lazaridis et al., 2014: ʦʭʦʪʥʠʢʦʚ ʩʦʙʠʨʘʪʝʣʝʡ ɽʚʨʦʧʳ, 

ʟʝʤʣʝʜʝʣʴʮʝʚ ʠʟ ʩʪʨʘʥ ʧʣʦʜʦʨʦʜʥʦʛʦ ʧʦʣʫʤʝʩʷʮʘ ʠ ʩʝʚʝʨʦ-ʝʚʨʘʟʠʡʩʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ). ʏʝʪʚʝʨʪʳʡ ʢʦʤʧʦʥʝʥʪ ʙʳʣ ʧʝʨʝʥʝʩʝʥ ʚ ɽʚʨʦʧʫ ʤʠʛʨʘʮʠʝʡ 

ʩʢʦʪʦʚʦʜʦʚ-ʷʤʥʠʢʦʚ ʠʟ ʝʚʨʘʟʠʡʩʢʠʭ ʩʪʝʧʝʡ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʣʫʯʠʣʠ ʝʛʦ ʠʟ ʤʘʡʢʦʧʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʛʨʘʥʠʯʘʱʝʡ ʩ ʂʘʚʢʘʟʦʤ. ʇʦ ʪʘʢʦʤʫ 

ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʢʘʚʢʘʟʩʢʠʡ ʧʨʝʜʢʦʚʳʡ ʢʦʤʧʦʥʝʥʪ ʙʳʣ ʜʦʥʝʩʝʥ ʜʦ ʤʥʦʛʠʭ 

ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʠ ʥʘ ʚʦʩʪʦʢ, ʜʦʩʪʠʛʥʫʚ ʩʝʚʝʨʥʦʡ 

ʀʥʜʠʠ. 

http://генофонд.рф/?page_id=2210
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ʉ ʚʳʚʦʜʘʤʠ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʩʪʘʪʴʠ ʩʦʛʣʘʩʫʶʪʩʷ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪʳ Daniel E. Platt et al. 2017. ɺ ʥʝʡ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʧʦ 

ʩʦʚʨʝʤʝʥʥʦʡ ɼʅʂ ï ʧʦ Y-ʭʨʦʤʦʩʦʤʝ ʠ ʧʦʣʥʦʛʝʥʦʤʥʳʤ ʧʘʥʝʣʷʤ.  ʉʫʤʤʠʨʫʷ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʘʥʘʣʠʟʘ, ʘʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʪʨʝʭ 

ʮʝʥʪʨʘʭ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʣʦ ʨʘʩʩʝʣʝʥʠʝ ʣʶʜʝʡ ʧʦ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ. 

ʕʪʠ ʮʝʥʪʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʝʬʫʛʠʫʤʘʤ ʖʛʦ-ɿʘʧʘʜʥʦʡ 

ɸʟʠʠ, ʠʟʚʝʩʪʥʳʤ ʧʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ʇʝʨʚʳʡ ʮʝʥʪʨ ʥʘʭʦʜʠʪʩʷ ʚ 

ɺʦʩʪʦʯʥʦʤ ʇʨʠʯʝʨʥʦʤʦʨʴʝ ï ʚ ɻʨʫʟʠʠ ʠ ʚʦʩʪʦʯʥʦʡ ʊʫʨʮʠʠ; ʚʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʥʦʤ ʃʝʚʘʥʪʝ; ʪʨʝʪʠʡ ï ʥʘ ʶʛʝ ɸʨʘʚʠʡʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʦʣʴ ʂʘʚʢʘʟʘ ʢʘʢ 

ʠʩʪʦʯʥʠʢʘ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʭ ʧʦʩʪʣʝʜʥʠʢʦʚʳʭ ʤʠʛʨʘʮʠʡ. ʇʨʠ ʵʪʦʤ 

ʢʘʚʢʘʟʩʢʠʡ ʨʝʛʠʦʥ ʦʧʨʝʜʝʣʝʥ ʢʘʢ  ʚʝʨʦʷʪʥʳʡ ʠʩʪʦʯʥʠʢ ʛʘʧʣʦʛʨʫʧʧ J1 ʠ J2, 

ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʜʦʤʠʥʠʨʫʶʪ ʚ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ, ʘ ʨʘʥʝʝ ʩʯʠʪʘʣʠʩʴ 

ʤʘʨʢʠʨʫʶʱʠʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʦʣʠʪʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʚ ɽʚʨʦʧʝ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʛʘʧʣʦʛʨʫʧʧ J-ʄ267 ʠ J-ʄ172 ʥʝ ʥʘʡʜʝʥʦ ʚ ʦʙʨʘʟʮʘʭ ʷʤʥʦʡ 

ʢʫʣʴʪʫʨʳ ï ʫ ʥʠʭ ʧʨʝʦʙʣʘʜʘʝʪ ʛʘʧʣʦʛʨʫʧʧʘ R-ʄ269.  

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ Broushaki et al., 2016 ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʚ ʫʢʘʟʘʥʥʳʭ ʥʘʤʠ ʚʳʰʝ ʨʘʙʦʪʘʭ, ʚʦʟʤʦʞʥʦ, ʥʝʩʢʦʣʴʢʦ ʫʧʨʦʱʝʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ. ʋʯʝʥʳʝ 

ʠʟʫʯʠʣʠ ʦʙʨʘʟʮʳ ʨʘʥʥʝʛʦ ʥʝʦʣʠʪʘ ʚ ʀʨʘʥʝ ʠ ʧʨʠʰʣʠ ʢ ʩʣʝʜʫʶʱʠʤ 

ʟʘʢʣʶʯʝʥʠʷʤ: ʦʙʨʘʟʮʳ ʀʨʘʥʘ ʥʝ ʤʦʛʣʠ ʧʦʩʣʫʞʠʪʴ ʦʜʥʦʡ ʠʟ ʧʨʝʜʢʦʚʳʭ 

ʧʦʧʫʣʷʮʠʡ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʳ. ɿʘʪʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʇʘʢʠʩʪʘʥʘ, ɸʬʛʘʥʠʩʪʘʥʘ, ʀʨʘʥʘ ʠ ʀʥʜʠʠ ʧʦʢʘʟʘʥʦ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ ʩ 

ʜʨʝʚʥʠʤ ʥʘʩʝʣʝʥʠʝʤ ɿʘʛʨʦʩʘ (ʩʦʚʨʝʤʝʥʥʳʡ ʀʨʘʥ). ʊʘʢʘʷ ʢʘʨʪʠʥʘ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʥʜʦ-ʠʨʘʥʩʢʠʭ ʷʟʳʢʦʚ ʥʘ ʚʦʩʪʦʢ. ʍʦʪʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʜʦʠʨʘʥʩʢʠʭ ʷʟʳʢʦʚ ï ʵʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʝ ʦʙʲʷʩʥʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʪʤʝʯʘʶʪ ʘʚʪʦʨʳ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʣʠʙʦ ʜʨʘʚʠʜʠʡʩʢʠʭ ʷʟʳʢʦʚ ʪʘʢʞʝ ʤʦʛʣʦ ʙʳʪʴ ʧʨʠʯʠʥʦʡ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʩʭʦʜʩʪʚʘ. ɸʚʪʦʨʳ  ʩʪʘʪʴʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʟʝʤʣʝʜʝʣʠʝ ʚ 
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ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ ʚʦʟʥʠʢʘʣʦ ʥʝʟʘʚʠʩʠʤʦ ʚʦ ʤʥʦʞʝʩʪʚʝ ʛʝʥʝʪʠʯʝʩʢʠ 

ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʦʭʦʪʥʠʢʦʚ-ʩʦʙʠʨʘʪʝʣʝʡ, ʦʪʢʫʜʘ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʚ 

ʦʢʨʫʞʘʶʱʠʝ ʨʝʛʠʦʥʳ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʧʫʣʷʮʠʠ ʚ ʠʨʘʥʩʢʦʤ ɿʘʛʨʦʩʝ, ʪʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʥʘ ʩʪʘʣʘ ʠʩʪʦʯʥʠʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ ʥʝ 

ʚ ɽʚʨʦʧʫ, ʘ ʥʘ ʚʦʩʪʦʢ. ʀ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʝʤʣʝʜʝʣʠʷ ʰʣʦ ʩʦʚʤʝʩʪʥʦ ʩ 

ʤʠʛʨʘʮʠʷʤʠ ʥʘʩʝʣʝʥʠʷ ʠ, ʚʦʟʤʦʞʥʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʷʟʳʢʦʚ. 

 ɺ ʨʘʙʦʪʝ Gallego-Llorente et al., 2016 ʪʘʢ ʞʝ ʧʦʢʘʟʘʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ ʜʨʝʚʥʝʛʦ ʥʘʩʝʣʝʥʠʷ ɿʘʛʨʦʩʘ ʦʪ ɸʥʘʪʦʣʠʠ ʚʨʝʤʝʥ ʥʝʦʣʠʪʘ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʚʦʜʳ, ʩʜʝʣʘʥʥʳʝ ʚ ʨʘʙʦʪʝ Broushaki et al., 2016. 

 ʇʨʦʙʣʝʤʘ ʤʠʛʨʘʮʠʡ ʚ ʵʧʦʭʫ ʥʝʦʣʠʪʘ ʠ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ʧʦʜʥʷʪʘ ʠ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ Goldberg et al., 2016. ɺ ʥʝʡ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ, ʢʘʢʦʚ ʙʳʣ 

ʧʦʣʦʚʦʡ ʩʦʩʪʘʚ ʵʬʬʝʢʪʠʚʥʳʭ ʤʠʛʨʘʮʠʡ ʚ ʛʝʥʦʬʦʥʜ ɽʚʨʦʧʳ ʚʦ ʚʨʝʤʷ 

ʥʝʦʣʠʪʘ ʠʟ ɸʥʘʪʦʣʠʠ ʠ ʚʦ ʚʨʝʤʷ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ʠʟ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʭ 

ʩʪʝʧʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʘ X-

ʭʨʦʤʦʩʦʤʳ. ɸʚʪʦʨʳ ʠʟʫʯʠʣʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ ʜʨʝʚʥʝʡ ɼʅʂ 

ʨʘʥʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ ʥʝʦʣʠʪʘ ʠ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʙʦʣʝʝ 1,2 

ʤʣʥ SNP. ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʦʪʥʦʩʠʣʠʩʴ ʢ ʧʦʧʫʣʷʮʠʷʤ ʦʭʦʪʥʠʢʦʚ-

ʩʦʙʠʨʘʪʝʣʝʡ, ʟʝʤʣʝʜʝʣʴʮʝʚ ɸʥʘʪʦʣʠʠ ʠ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʭ ʩʪʝʧʝʡ. ɸʥʘʣʠʟ  

ʧʦʢʘʟʘʣ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʩʨʝʜʠ ʤʠʛʨʘʥʪʦʚ ʜʣʷ ʥʝʦʣʠʪʠʯʝʩʢʦʡ ʤʠʛʨʘʮʠʠ, ʧʨʠʥʝʩʰʝʡ ʪʝʭʥʦʣʦʛʠʶ 

ʟʝʤʣʝʜʝʣʠʷ ʚ ɽʚʨʦʧʫ. ɸ ʚʦʪ ʤʠʛʨʘʮʠʷ ʠʟ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʭ ʩʪʝʧʝʡ ʚ 

ʎʝʥʪʨʘʣʴʥʫʶ ɽʚʨʦʧʫ ʚ  ʪʝʯʝʥʠʝ ʧʦʟʜʥʝʛʦ ʥʝʦʣʠʪʘ ʠ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʙʳʣʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʫʞʩʢʦʡ: ʧʦ ʧʦʜʩʯʝʪʘʤ  ʩʨʝʜʠ 

ʤʠʛʨʘʥʪʦʚ ʥʘ 5-14 ʤʫʞʯʠʥ ʧʨʠʭʦʜʠʣʘʩʴ ʦʜʥʘ ʞʝʥʱʠʥʘ. ɸʚʪʦʨʳ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʵʪʘ ʤʠʛʨʘʮʠʷ ʙʳʣʘ ʨʘʩʪʷʥʫʪʘ ʧʦ ʚʨʝʤʝʥʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʢʦʣʝʥʠʡ.  

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʝʩʣʠ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʧʦʣʠʤʦʨʬʠʟʤʝ ʦʜʥʦʨʦʜʠʪʝʣʴʩʢʠʭ ʤʘʨʢʝʨʦʚ ï Y-ʭʨʦʤʦʩʦʤʳ ʠ ʤʪɼʅʂ, 

ʥʘʣʠʯʠʝ ʦʙʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʛʝʥʦʬʦʥʜʝ ʚʩʝʭ ʛʨʫʧʧ ʧʦʧʫʣʷʮʠʡ, 

ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʭ ʥʘ ʷʟʳʢʘʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ, ʚʳʟʳʚʘʣʦ ʩʝʨʴʝʟʥʳʝ 
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ʩʦʤʥʝʥʠʷ, ʪʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʜʨʝʚʥʠʭ ʦʙʨʘʟʮʦʚ 

ʠʟʤʝʥʠʣʦ ʤʥʝʥʠʝ ʫʯʝʥʳʭ. ʅʝʟʘʚʠʩʠʤʦ, ʨʘʟʥʳʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ ʘʚʪʦʨʦʚ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʣʝʜ ʤʠʛʨʘʮʠʡ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ ʚ ʛʝʥʦʬʦʥʜʝ 

ɽʚʨʦʧʳ. ɸ ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ ʩʢʣʦʥʷʶʪʩʷ ʢ ʤʥʝʥʠʶ, ʯʪʦ ʵʪʠ 

ʤʠʛʨʘʥʪʳ ʠʟ ʧʦʥʪʦ-ʢʘʩʧʠʡʩʢʠʭ ʩʪʝʧʝʡ ʙʳʣʠ ʥʦʩʠʪʝʣʷʤʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ 

ʷʟʳʢʦʚ, ʪʦ ʥʘʧʨʘʰʠʚʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʛʝʥʦʬʦʥʜʝ ʥʘʨʦʜʦʚ ɽʚʨʦʧʳ, 

ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʭ ʥʘ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʘʭ, ʜʦʣʞʝʥ ʙʳʣ ʩʦʭʨʘʥʠʪʴʩʷ 

ʦʙʱʠʡ ʢʦʤʧʦʥʝʥʪ.  ʆʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ Goldberg et al., 2016 

ʩʨʝʜʠ ʤʠʛʨʘʥʪʦʚ ʠʟ ʩʪʝʧʝʡ ʧʨʝʦʙʣʘʜʘʣʦ ʤʫʞʩʢʦʝ ʥʘʩʝʣʝʥʠʝ, ʯʪʦ ʥʝ ʩʦʚʩʝʤ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ Y-ʭʨʦʤʦʩʦʤʝ. 

 ɼʣʷ ʠʥʜʦ-ʠʨʘʥʩʢʦʡ ʛʨʫʧʧʳ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʪʘʢʦʡ 

ʯʝʪʢʦʡ ʤʠʛʨʘʮʠʠ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʦʜʥʘʢʦ ʥʝʢʠʝ ʜʘʥʥʳʝ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʦʙʱʝʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʢʦʤʧʦʥʝʥʪʝ ʚ ʛʝʥʦʬʦʥʜʝ 

ʧʦʧʫʣʷʮʠʡ ʵʪʦʡ ʛʨʫʧʧʳ ʚʩʝ ʞʝ ʠʤʝʶʪʩʷ. 
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1.3. ʈʝʛʠʦʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ 

1.3.1 ʀʟʫʯʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʛʨʫʧʧʳ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʧʦ ʨʘʟʥʳʤ ʪʠʧʘʤ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ 

 

ɹʘʣʪʦ-ʩʣʘʚʷʥʩʢʘʷ ʩʝʤʴʷ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʦʡ ʠ ʝʸ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʩʚʷʱʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ: Balanovsky et al., 

2008; Behar et al., 2010; Cruciani  et al., 2007; Grzybowski et al., 2007; 

Hellenthal et al., 2014; Juras et al., 2014; Karachanak et al., 2012; Karlsson et al., 

2006;  Karmin et al., 2015; KasperaviciȊ  et al., 2002, 2004; Khrunin et al, 2013; 

Kushniarevich et al., 2013; Lappalainen et al., 2008; Lao et al., 2008; Malyarchuk 

et al., 2002, 2003, 2008; Mielnik-Sikorska et al., 2013; Mirabal et al., 2009; 

Mittnik  et al., 2018; Morozova et al., 2012; Myres et al., 2011; Periciĺ et al., 

2005; Ralph et al., 2013; Rootsi et al., 2004, 2007, 2012; Rosser et al., 2000; 

Semino et al., 2000; Shou  et al., 2010; Wells  et al., 2001; Underhill et al., 2007, 

2010, 2015; Veeramah et al., 2011; Yunusbayev et al., 2012. ɺ ʥʝʢʦʪʦʨʳʭ ʠʟ 

ʵʪʠʭ ʨʘʙʦʪ ʠʟʫʯʝʥʘ ʦʪʜʝʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, 

ʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟʫʯʘʣʩʷ ʦʙʰʠʨʥʳʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʝʛʠʦʥ, ʣʠʙʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʪʜʝʣʴʥʦʡ ʛʘʧʣʦʛʨʫʧʧʳ. 

ɼʘʣʝʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʙʦʙʱʘʶʱʠʝ ʨʘʙʦʪʳ ʧʦ ʙʘʣʪʦ-ʩʣʘʚʷʥʘʤ, ʜʘʶʱʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʝʥʦʬʦʥʜʝ ʝʸ ʥʘʨʦʜʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʤʘʨʢʝʨʦʚ. ɺ 

ʣʠʪʝʨʘʪʫʨʝ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʦ ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ 

ʥʘʨʦʜʦʚ ʵʪʦʡ ʛʨʫʧʧʳ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʫʩʩʢʠʭ [ʉʧʠʮʳʥ, 2001; ɹʘʣʘʥʦʚʩʢʘʷ 

2007]. 

ʉʨʝʜʠ ʨʘʙʦʪ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʦʣʠʤʦʨʬʠʟʤʝ Y-ʭʨʦʤʦʩʦʤʳ ʦʩʦʙʦʝ 

ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʨʘʙʦʪʘ Kayzer et al., 2005. ɺ ʥʝʡ ʧʦʢʘʟʘʥʦ ʩʦʚʧʘʜʝʥʠʝ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʛʨʘʥʠʮ ʤʝʞʜʫ ʩʣʘʚʷʥʘʤʠ 

ʠ ʛʝʨʤʘʥʦʷʟʳʯʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ. ʇʦʜʦʙʥʳʡ ʞʝ ʛʨʘʜʠʝʥʪ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ 
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ʠ ʧʨʠ ʦʪʜʝʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʢʘʨʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʣʶʯʝʚʳʭ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ɽʚʨʦʧʳ ʛʘʧʣʦʛʨʫʧʧ: R-ʄ198 ʠ R-ʄ269. 

ʊʘʢ, ʛʘʧʣʦʛʨʫʧʧʘ R-ʄ269 ʚʩʪʨʝʯʘʝʪʩʷ ʚ ɻʝʨʤʘʥʠʠ ʩ ʯʘʩʪʦʪʦʡ ʚʳʰʝ 50%, ʘ ʚ 

ʩʦʩʝʜʥʝʡ ʇʦʣʴʰʝ ï ʥʠʞʝ 20%. ɻʘʧʣʦʛʨʫʧʧʘ R-ʄ198 ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʪʨʝʥʜ ï ʦʥʘ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʇʦʣʴʰʝ (ʜʦʩʪʠʛʘʝʪ 

80% ʚ ʥʝʢʦʪʦʨʳʭ ʚʳʙʦʨʢʘʭ), ʥʝʩʢʦʣʴʢʦ ʨʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʏʝʭʠʠ ʠ 

ʉʣʦʚʘʢʠʠ (ʦʢʦʣʦ 40%). ɺ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ ʠ ɻʝʨʤʘʥʠʠ ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʩ 

ʯʘʩʪʦʪʦʡ ʤʝʥʴʰʝ 10%.  ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʩʪʦʣʴ ʯʝʪʢʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʛʨʘʥʠʮʳ 

ʟʘʩʪʘʚʣʷʝʪ ʥʘʩ ʟʘʜʫʤʘʪʴʩʷ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʣʘʚʷʥʩʢʠʭ ʷʟʳʢʦʚ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʠʥʪʝʥʩʠʚʥʳʤʠ ʤʠʛʨʘʮʠʷʤʠ ʥʘʩʝʣʝʥʠʷ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʳ ʛʝʥʦʬʦʥʜʘ ʙʘʣʪʦ-

ʩʣʘʚʷʥ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʩʨʝʜʠ ʥʠʭ ʛʘʧʣʦʛʨʫʧʧ. 

ʆʜʥʦʡ ʠʟ ʤʘʞʦʨʥʳʭ ʛʘʧʣʦʛʨʫʧʧ ʚ ʛʝʥʦʬʦʥʜʝ ʩʣʘʚʷʥ ʷʚʣʷʝʪʩʷ 

ʛʘʧʣʦʛʨʫʧʧʘ R-ʄ198 ï ʦʥʘ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʯʘʩʪʦʪ ʩʨʝʜʠ  ʨʫʩʩʢʠʭ 

ʖʞʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ, ʩʦʩʪʘʚʣʷʷ ʧʦʣʦʚʠʥʫ ʦʪ ʚʩʝʛʦ ʧʫʣʘ Y-

ʭʨʦʤʦʩʦʤ,  ʧʦʩʪʝʧʝʥʥʦ, ʩʥʠʞʘʷʩʴ ʢ ʩʝʚʝʨʫ [Balanovsky et al., 2008; 

ɹʘʣʘʥʦʚʩʢʠʡ, ɹʘʣʘʥʦʚʩʢʘʷ, 2007]. ɺ ʮʝʣʦʤ, ʵʪʘ ʛʘʧʣʦʛʨʫʧʧʘ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʨʝʜʠ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ: ʨʫʩʩʢʠʭ, ʫʢʨʘʠʥʮʝʚ ʠ ʙʝʣʘʨʫʩʩʦʚ 

(ʦʢʦʣʦ 40%).  ʋ ʙʘʣʪʦʚ ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʝʞʝ (ʦʢʦʣʦ 30%), ʢʘʢ 

ʚʧʨʦʯʝʤ, ʠ ʫ ʨʫʩʩʢʠʭ ʉʝʚʝʨʥʦʡ ʈʦʩʩʠʠ. ʋ ʧʦʣʷʢʦʚ ʝʸ ʯʘʩʪʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 40%.  

ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʩʪʦʨʠʠ ʩʣʘʚʷʥ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʘʨʠʘʥʪʘ ʛʘʧʣʦʛʨʫʧʧʳ R-ʄ198 - R-M458. ɼʘʥʥʘʷ ʛʘʧʣʦʛʨʫʧʧʘ ʠʤʝʝʪ 

ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʚ ɽʚʨʦʧʝ ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ, ʛʜʝ ʦʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 70 % ʦʪ ʚʩʝʭ Y-ʭʨʦʤʦʩʦʤ, ʥʝʩʫʱʠʭ ʤʘʨʢʝʨ ʄ198. ʉʣʝʜʫʝʪ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ R-M458 ʦʪʩʫʪʩʪʚʫʝʪ ʟʘ ʧʨʝʜʝʣʘʤʠ ɽʚʨʦʧʳ, ʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʜʘʣʴʰʝ ʋʨʘʣʴʩʢʠʭ ʛʦʨ ʥʘ ʚʦʩʪʦʢʝ ʠ  ʊʫʨʮʠʠ ʥʘ ʶʛʝ. 

ʏʘʩʪʦʪʳ ʚʳʰʝ 10 % ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʟʘʧʘʜʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ, ʪʦʛʜʘ ʢʘʢ 
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ʫ ʜʨʫʛʠʭ ʝʚʨʦʧʝʡʮʝʚ, ʚʢʣʶʯʘʷ ʶʞʥʳʭ ʩʣʘʚʷʥ, ʯʘʩʪʦʪʘ R-M458 ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʴʰʝ. ʅʘʠʚʳʩʰʘʷ ʞʝ ʯʘʩʪʦʪʘ R-M458ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʠ 

ʖʞʥʦʡ ʇʦʣʴʰʝ, ʛʜʝ ʦʥʘ ʧʨʝʚʳʰʘʝʪ 30 %. 

ʊʘʢʞʝ ʚʘʞʥʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʛʝʥʦʬʦʥʜʘ ʙʘʣʪʦ-ʩʣʘʚʷʥ 

ʛʘʧʣʦʛʨʫʧʧʘ I, ʦʧʨʝʜʝʣʷʝʤʘʷ ʤʘʨʢʝʨʦʤ ʈ37. ʅʘʠʙʦʣʴʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʦʥʘ ʜʦʩʪʠʛʘʝʪ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʠ ʥʘ ɹʘʣʢʘʥʘʭ, ʧʨʠʩʫʪʩʪʚʫʷ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʠ ʫ ʚʩʝʭ ʩʣʘʚʷʥʩʢʠʭ ʥʘʨʦʜʦʚ. ʆʜʥʘʢʦ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʯʘʩʪʦʪʘ I-ʈ37 ʟʘʤʝʯʝʥʘ ʚ ʍʦʨʚʘʪʠʠ (31 %) ʠ ɹʦʩʥʠʠ (40 %). ʅʘ ʟʘʧʘʜ ʦʪ 

ɹʘʣʢʘʥ ʯʘʩʪʦʪʘ I-ʈ37 ʩʪʨʝʤʠʪʝʣʴʥʦ ʧʘʜʘʝʪ ï ʜʘʥʥʘʷ ʛʘʧʣʦʛʨʫʧʧʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʫ ʥʝʤʮʝʚ, ʬʨʘʥʮʫʟʦʚ ʠ ʠʪʘʣʴʷʥʮʝʚ. ʇʨʝʜʧʦʣʘʛʘʶʪ, 

ʯʪʦ ʛʘʧʣʦʛʨʫʧʧʘ I-ʈ37 ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʧʦʩʣʝ ʧʝʨʠʦʜʘ ʧʦʩʣʝʜʥʝʛʦ 

ʣʝʜʥʠʢʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʩ ɹʘʣʢʘʥ [Primorac et al., 2011; Rootsi et al., 2004] 

ʋ ʨʫʩʩʢʠʭ, ʢʘʢ ʠ ʫ ʜʨʫʛʠʭ ʩʣʘʚʷʥʩʢʠʭ ʥʘʨʦʜʦʚ, ʛʘʧʣʦʛʨʫʧʧʘ I-ʈ37 ʠʤʝʝʪ 

ʚʝʩʴʤʘ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ, ʷʚʣʷʷʩʴ ʪʨʝʪʴʝʡ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʛʘʧʣʦʛʨʫʧʧʦʡ 

ʈʦʩʩʠʠ [ɹʘʣʘʥʦʚʩʢʠʡ, 2015]. ɺʥʫʪʨʠ ʨʫʩʩʢʦʛʦ ʘʨʝʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ I-ʈ37 

ʟʘʢʦʥʦʤʝʨʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʜʘʣʝʥʠʝʤ ʦʪ ɹʘʣʢʘʥ ï ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʈʦʩʩʠʠ 

ʯʘʩʪʦʪʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 15 %, ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ ï 10 %, ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ï 5%.  ʋ ʫʢʨʘʠʥʮʝʚ ʛʘʧʣʦʛʨʫʧʧʘ I-ʈ37 ʦʙʥʘʨʫʞʝʥʘ ʩ ʯʘʩʪʦʪʦʡ 20 % 

[Balanovsky et al., 2008]. 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʛʝʥʦʬʦʥʜʘ ʙʘʣʪʦ-ʩʣʘʚʷʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʘʧʣʦʛʨʫʧʧʳ N-ʄ178 ï ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʚʷʟʳʚʘʝʤʦʡ ʩ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ. ɺ ɽʚʨʦʧʝ ʝʸ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʜʯʠʥʷʝʪʩʷ ʩʪʨʦʛʦʤʫ ʪʨʝʥʜʫ ï ʯʘʩʪʦʪʘ ʜʘʥʥʦʡ 

ʛʘʧʣʦʛʨʫʧʧʳ ʥʘʯʠʥʘʝʪ ʩʪʨʝʤʠʪʝʣʴʥʦ ʧʘʜʘʪʴ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ ʧʨʠʤʝʨʥʦ ʥʘ 

ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʃʠʪʚʦʡ ʠ ʇʦʣʴʰʝʡ. ʊ.ʝ. ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ 

ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʛʨʫʧʧʝ, ʣʠʪʦʚʮʳ ʠ ʣʘʪʳʰʠ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ 

ʯʘʩʪʦʪʘʤʠ ʛʘʧʣʦʛʨʫʧʧʳ N-ʄ178, ʩʦʚʩʝʤ ʥʝ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʩʣʘʚʷʥ. 

ɻʘʧʣʦʛʨʫʧʧʘ N1c ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʨʫʩʩʢʦʤ ʛʝʥʦʬʦʥʜʝ, ʚʙʠʨʘʷ 

ʚ ʩʝʙʷ ʧʷʪʫʶ ʯʘʩʪʴ (19 %) ʬʦʥʜʘ Y-ʭʨʦʤʦʩʦʤ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ 
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ʧʨʝʜʝʣʘʭ ʨʫʩʩʢʦʛʦ ʘʨʝʘʣʘ ʯʘʩʪʦʪʘ N-ʄ178 ʧʦʜʯʠʥʷʝʪʩʷ ʰʠʨʦʪʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʚʳʩʦʢʠʝ (> 35 %) ʯʘʩʪʦʪʳ ʥʘ ʩʝʚʝʨʝ, ʥʠʟʢʠʝ (< 

10 %) ï ʥʘ ʶʛʝ [ɹʘʣʘʥʦʚʩʢʘʷ ɽ. ɺ., ɹʘʣʘʥʦʚʩʢʠʡ ʆ. ʇ., 2007; ʍʘʨʴʢʦʚ ʠ ʜʨ., 

2005, 2007]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʩʪʦʣʴ ʧʦʚʳʰʝʥʥʳʭ ʯʘʩʪʦʪ ʜʘʥʥʦʡ 

ʛʘʧʣʦʛʨʫʧʧʳ, ʨʫʩʩʢʠʝ ʩʝʚʝʨʘ ʈʦʩʩʠʠ ʛʝʥʝʪʠʯʝʩʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʶʞʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʫʩʩʢʠʭ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠ ʠʟʫʯʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʡ ʛʘʧʣʦʛʨʫʧʧʳ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ɺʝʨʭʥʝʛʦ ʇʦʚʦʣʞʴʷ, 

ʧʦʩʢʦʣʴʢʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ VIII -X ʚʝʢʦʚ ʥ.ʵ. ɺʝʨʭʥʝʝ ʇʦʚʦʣʞʴʝ ʚʭʦʜʠʣʦ ʚ 

ʟʦʥʫ ʢʦʥʪʘʢʪʦʚ ʥʘʩʝʣʝʥʠʷ, ʛʦʚʦʨʠʚʰʝʛʦ ʥʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ, ʩʣʘʚʷʥʩʢʠʭ ʠ 

ʩʢʘʥʜʠʥʘʚʩʢʠʭ  ʷʟʳʢʘʭ. ʇʦʥʠʤʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʛʝʥʦʬʦʥʜʘ ʵʪʦʛʦ ʨʝʛʠʦʥʘ 

ʤʦʞʝʪ ʚʦ ʤʥʦʛʦʤ ʦʙʲʷʩʥʠʪʴ ʨʘʥʥʠʝ ʵʪʘʧʳ ʨʘʩʩʝʣʝʥʠʷ ʩʣʘʚʷʥ, ʧʦʤʦʯʴ 

ʚʳʷʚʠʪʴ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʣʝʜ ʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ.  

ɺʝʨʭʥʝʝ ʇʦʚʦʣʞʴʝ ʙʳʣʦ ʧʦʛʨʘʥʠʯʥʳʤ ʨʝʛʠʦʥʦʤ  ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʥʘʨʦʜʦʚ. ɿʜʝʩʴ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʣʝʜʳ ʪʨʝʭ 

ʛʨʫʧʧ ʜʨʝʚʥʠʭ (ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʪʦʣʴʢʦ ʧʦ ʜʘʥʥʳʤ ʪʦʧʦʥʠʤʠʢʠ) ʷʟʳʢʦʚ 

ʬʠʥʥʦ-ʚʦʣʞʩʢʦʡ ʚʝʪʚʠ: ʤʝʨʷʥʩʢʠʭ, ʩʝʚʝʨʥʦʬʠʥʩʢʠʭ ʠ ʚʝʨʭʥʝʚʦʣʞʩʢʠʭ 

[ɸʣʴʢʚʠʩʪ ɸ. , 2001]. ʇʦʟʜʥʝʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʩʣʝʜ ʠ ʧʨʠʙʘʣʪʠʡʩʢʦ-

ʬʠʥʩʢʦʡ ʚʝʪʚʠ, ʥʘ ʷʟʳʢʘʭ ʢʦʪʦʨʦʡ ʛʦʚʦʨʷʪ ʚʝʧʩʳ ʠ ʢʘʨʝʣʳ. ʇʦ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʨʝʛʠʦʥ ʙʳʣ ʢ X-XI  ʚ. ʟʘʩʝʣʝʥ ʣʝʪʦʧʠʩʥʦʡ ʤʝʨʝʡ. 

ɸʥʘʣʠʟ ʩʫʙʩʪʨʘʪʥʦʡ ʪʦʧʦʥʠʤʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʷʟʳʢʠ ʤʝʨʠ ʧʨʠʥʘʜʣʝʞʘʣʠ 

ʚ ʮʝʣʦʤ ʢ ʟʘʧʘʜʥʦʤʫ (ʬʠʥʥʦ-ʚʦʣʞʩʢʦʤʫ) ʢʨʫʛʫ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʡ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ [ʄʘʪʚʝʝʚ, 2007; ʄʘʪʚʝʝʚ, 2015; ʍʝʣʠʤʩʢʠʡ, 2006;  

ʉʤʠʨʥʦʚ, 2015]. ʄʠʛʨʘʮʠʷ ʧʨʠʙʘʣʪʠʡʩʢʠʭ ʬʠʥʥʦʚ - ʧʨʝʜʢʦʚ ʚʝʧʩʦʚ - ʚ 

ʗʨʦʩʣʘʚʩʢʦʝ ʇʦʚʦʣʞʴʝ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʣʝʝ ʧʦʟʜʥʝʤʫ ʚʨʝʤʝʥʠ (ʧʨʠʤʝʨʥʦ 

ʩʝʨʝʜʠʥʘ IX ʚʝʢʘ) [ɿʘʭʘʨʦʚ, 2012], ʘ ʩʘʤʘʷ ʧʦʟʜʥʷʷ ʤʠʛʨʘʮʠʷ ʧʨʠʙʘʣʪʠʡʩʢʠʭ 

ʬʠʥʥʦʚ (ʢʘʨʝʣ) ʥʘ ʚʝʨʭʥʶʶ ɺʦʣʛʫ - ʢ XVII  ʚʝʢʫ. ʉʢʘʥʜʠʥʘʚʩʢʠʡ ʢʦʤʧʦʥʝʥʪ 

ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʗʨʦʩʣʘʚʩʢʦʤ ʇʦʚʦʣʞʴʝ ʥʝ ʧʦʟʜʥʝʝ IX ʚʝʢʘ [ʅʝʜʦʰʠʚʠʥʘ, 

ɿʦʟʫʣʷ, 2012]. ʉʣʘʚʷʥʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʚ ʗʨʦʩʣʘʚʩʢʦʝ ʇʦʚʦʣʞʴʝ ʧʨʦʥʠʢʘʝʪ ʚ 

ʧʦʩʣʝʜʥʠʝ ʚʝʢʘ I ʪʳʩ. ʥ.ʵ. ʠ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʜʚʫʭ ʢʦʣʦʥʠʟʘʮʠʦʥʥʳʭ 
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ʧʦʪʦʢʦʚ: ʨʦʩʪʦʚʦ-ʩʫʟʜʘʣʴʩʢʦʛʦ (ʥʠʟʦʚʦʛʦ) ʠ ʥʦʚʛʦʨʦʜʩʢʦʛʦ (ʚʝʨʭʦʚʦʛʦ), 

ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʢʦʣʦʥʠʟʘʮʠʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ɼʨʝʚʥʝʡ ʈʫʩʠ ʙʳʣʦ 

ʨʘʟʣʠʯʥʳʤ ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ [ʊʨʝʪʴʷʢʦʚ, 1966]. 

ʅʝʧʦʣʥʦʪʘ ʜʘʥʥʳʭ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʥʝ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʞʥʦ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʵʪʠ ʤʠʛʨʘʮʠʠ ʠ ʦʮʝʥʠʪʴ ʚʢʣʘʜ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʥʘʨʦʜʦʚ 

(ʠʟ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʤʝʨʷʥʩʢʠʡ) ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʫʩʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ɺʝʨʭʥʝʛʦ ʇʦʚʦʣʞʴʷ.  

ɺ ʇʦʚʦʣʞʴʝ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʠʟʫʯʝʥ ʛʝʥʦʬʦʥʜ ʢʦʨʝʥʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʊʚʝʨʩʢʦʡ ʠ ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣʘʩʪʝʡ [Balanovsky et al., 2008] 

(ʛʨʘʥʠʯʘʱʠʭ ʩ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʴʶ), ʚ ʨʘʙʦʪʘʭ  [Maluarchuk et al., 2008; 

Roewer L. et al., 2008] ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʛʝʥʦʬʦʥʜʘʭ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʠ 

ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʭʦʪʷ ʠ ʧʦ ʫʟʢʦʡ ʧʘʥʝʣʠ ʤʘʨʢʝʨʦʚ. ʇʨʠ ʵʪʦʤ ʛʝʥʦʬʦʥʜ 

ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʘʞʥʳʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʩʪʦʨʠʠ ɺʝʨʭʥʝʛʦ ʇʦʚʦʣʞʴʷ, 

ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʦʩʚʝʱʝʥ ʥʝʜʦʩʪʘʪʦʯʥʦ: ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ 

[Maluarchuk et al., 2008] ʚʳʙʦʨʢʘ ʤʘʣʘ (N=23), ʘ ʧʘʥʝʣʴ ʠʟʫʯʝʥʥʳʭ ʤʘʨʢʝʨʦʚ 

ʩʣʠʰʢʦʤ ʫʟʢʘ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʨʢʘʤ.  

ʆʪʜʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ ʢʘʟʘʯʝʩʪʚʘ ï ʜʣʷ ʧʦʥʠʤʘʥʠʷ  

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʮʝʩʩʘ ʵʪʥʦʛʝʥʝʟʘ ʨʫʩʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʝʛʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʥʘ ʵʪʥʦ-ʩʦʮʠʘʣʴʥʳʝ ʛʨʫʧʧʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʦʧʨʦʩ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ 

ʜʦʥʩʢʦʛʦ ʢʘʟʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ɼʦʥʩʢʠʝ ʢʘʟʘʢʠ ʨʘʥʝʝ 

ʛʝʥʝʪʠʯʝʩʢʠ ʥʝ ʠʟʫʯʘʣʠʩʴ, ʠ ʚ ʤʠʨʦʚʦʡ ʥʘʫʢʝ ʥʝʪ ʩʚʝʜʝʥʠʡ ʦ ʩʪʝʧʝʥʠ ʚʢʣʘʜʘ 

ʨʘʟʣʠʯʥʳʭ ʵʪʥʦʩʦʚ ʚ ʠʭ ʛʝʥʦʬʦʥʜ. ɸʥʘʣʠʟ ʩʧʝʢʪʨʘ ʛʘʧʣʦʛʨʫʧʧ Y-

ʭʨʦʤʦʩʦʤʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ 

ʵʪʦʛʦ ʚʦʧʨʦʩʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʘʟʘʯʝʩʪʚʘ ʥʘ ɼʦʥʫ: 

ʘʚʪʦʭʪʦʥʥʘʷ ʠ ʤʠʛʨʘʮʠʦʥʥʘʷ. ʀ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʠʛʨʘʮʠʦʥʥʘʷ ʪʝʦʨʠʷ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʘʚʪʦʨʠʪʝʪʥʳʭ ʫʯʝʥʳʭ-ʠʩʪʦʨʠʢʦʚ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʘʟʘʯʝʩʪʚʘ ʥʘ ɼʦʥʫ ʚʧʣʦʪʴ ʜʦ ʥʘʰʝʛʦ 

ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʘʣʠ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʮʠʠ ʘʚʪʦʭʪʦʥʥʳʭ ʪʝʦʨʠʡ, ʠʤʝʶʱʠʝ 
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ʙʦʣʴʰʦʡ ʫʩʧʝʭ ʚ ʩʨʝʜʝ ʩʘʤʦʛʦ ʢʘʟʘʯʝʩʪʚʘ. ʆʥʠ ʧʳʪʘʶʪʩʷ ʩʚʷʟʘʪʴ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʘʟʘʢʦʚ ʩ ʵʪʥʦʩʘʤʠ, ʥʘʩʝʣʷʚʰʠʤʠ ʜʦʥʩʢʠʝ ʩʪʝʧʠ ʚ ʨʘʟʥʳʝ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʵʧʦʭʠ (ʩ ʘʣʘʥʦ-ʷʩʩʘʤʠ, ʙʨʦʜʥʠʢʘʤʠ), ʣʠʙʦ ʩ ʥʘʨʦʜʘʤʠ ʂʘʚʢʘʟʘ 

(ʯʝʨʢʝʩʘʤʠ) ʠʣʠ ʞʝ ʩʦ ʩʪʝʧʥʳʤʠ ʪʶʨʢʦʷʟʳʯʥʳʤʠ ʥʘʨʦʜʘʤʠ [ɸʩʪʘʧʝʥʢʦ, 

2000]. ʉʪʦʨʦʥʥʠʢʠ ʤʠʛʨʘʮʠʦʥʥʦʡ ʪʝʦʨʠʠ, ʦʧʠʨʘʷʩʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ 

ʨʫʩʩʢʠʝ ʧʠʩʴʤʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʧʦʣʘʛʘʶʪ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʢʘʟʘʯʝʩʪʚʘ ʥʘ 

ɼʦʥʫ ʧʨʦʠʟʦʰʣʦ ʥʝ ʨʘʥʝʝ XVI ʚ., ʠ ʦʩʥʦʚʥʘʷ ʝʛʦ ʯʘʩʪʴ ʙʳʣʘ ʚʝʣʠʢʦʨʫʩʩʢʦʡ 

ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ [ɺʦʣʢʦʚ, 1998]. ʅʦ ʜʘʞʝ ʤʠʛʨʘʮʠʦʥʥʘʷ ʪʝʦʨʠʷ ʦʩʪʘʚʣʷʝʪ 

ʤʥʦʛʦ ʚʦʧʨʦʩʦʚ: ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ, ʯʪʦ 

ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʚ ʩʦʩʪʘʚ ɺʦʡʩʢʘ ɼʦʥʩʢʦʛʦ ʧʨʦʠʩʭʦʜʠʣ ʥʝ ʪʦʣʴʢʦ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʥʦ ʪʘʢʞʝ ʠ ʩ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚ ʜʦʥʩʢʦʝ ʢʘʟʘʯʝʩʪʚʦ ʚʣʠʚʘʣʠʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ: ʢʘʣʤʳʢʠ, 

ʛʨʝʢʠ, ʘʨʤʷʥʝ, ʛʨʫʟʠʥʳ, ʪʘʪʘʨʳ, ʯʝʨʢʝʩʳ, ʧʦʣʷʢʠ, ʣʠʪʦʚʮʳ ʠ ʜʨʫʛʠʝ 

[ʇʨʦʮʝʥʢʦ, 1999]. ʊʘʢ, ʚ ʚʦʡʩʢʦʚʦʤ ʥʘʩʝʣʝʥʠʠ ʥʘʨʷʜʫ ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ 

ʯʠʩʣʝʥʥʦ ʠ ʢʫʣʴʪʫʨʥʦ ʨʫʩʩʢʦʡ ʛʨʫʧʧʦʡ ʩʫʱʝʩʪʚʦʚʘʣʠ ʢʦʤʧʘʢʪʥʳʝ ʛʨʫʧʧʳ 

ʢʘʟʘʢʦʚ-ʤʫʩʫʣʴʤʘʥ ʠ ʢʘʟʘʢʦʚ-ʙʫʜʜʠʩʪʦʚ (ʢʘʣʤʳʢʦʚ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʜʦʥʩʢʦʝ ʢʘʟʘʯʝʩʪʚʦ ʢʨʦʤʝ ʚʝʣʠʢʦʨʫʩʩʢʦʛʦ ʠ ʤʘʣʦʨʫʩʩʢʦʛʦ ʚʦʰʣʠ ʠ ʜʨʫʛʠʝ 

ʵʪʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʠ ʚʦʧʨʦʩ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʚ ʢʘʢʦʡ ʤʝʨʝ ʦʥʠ ʦʢʘʟʘʣʠ 

ʚʣʠʷʥʠʝ ʥʘ ʛʝʥʦʬʦʥʜ ʢʘʟʘʢʦʚ. 

 

 

1.3.2 ʀʟʫʯʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥʩʢʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʧʦ ʨʘʟʥʳʤ ʪʠʧʘʤ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʘʨʢʝʨʦʚ 

ɸʨʤʷʥʩʢʠʡ ʥʘʨʦʜ ʫʞʝ ʩʪʘʥʦʚʠʣʩʷ ʦʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʛʝʥʝʪʠʢʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ ʩʪʘʣʘ ʨʘʙʦʪʘ Weale 

[Weale et al., 2001]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʢʨʫʧʥʦʡ ʚʳʙʦʨʢʝ, 

ʚʢʣʶʯʠʚʰʝʡ ʚ ʩʝʙʷ ʯʝʪʳʨʝ ʧʦʧʫʣʷʮʠʠ ʠʟ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ɸʨʤʝʥʠʠ ʠ 
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ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʃʦʥʜʦʥʩʢʦʡ ʜʠʘʩʧʦʨʳ ʘʨʤʷʥ. ɸʚʪʦʨʦʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʚʳʚʦʜʳ ʦ ʚʳʩʦʢʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʘʨʤʷʥ,  ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʭ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ 

ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʥʘʨʦʜʘ. ʈʘʙʦʪʘ ʜʘʪʠʨʫʝʪʩʷ 2001 ʛʦʜʦʤ, ʘ ʚ ʪʦ ʚʨʝʤʷ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʛʣʫʙʦʢʦʤ 

ʫʨʦʚʥʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʯʝʤ ʩʝʡʯʘʩ (ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʦ 9 

SNP ʠ 6 STR ʤʘʨʢʝʨʦʚ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʜʘʥʥʳʝ ʜʘʶʪ ʥʘʤ ʦʯʝʥʴ ʚʘʞʥʳʝ 

ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʝ ʛʝʥʦʬʦʥʜʘ ʘʨʤʷʥ, ʥʦ ʜʣʷ ʚʳʷʩʥʝʥʠʷ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʠ ʩ ʩʦʩʝʜʥʠʤʠ ʥʘʨʦʜʘʤʠ, ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ɺ ʨʘʙʦʪʝ Nasidze [Nasidze, 2003] ʘʨʤʷʥʝ ʠʟʫʯʘʣʠʩʴ ʚ ʢʦʥʪʝʢʩʪʝ ʚʩʝʛʦ 

ʂʘʚʢʘʟʘ, ʠ  ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʪʘʢʞʝ ʪʦʣʴʢʦ ʥʘ ʢʨʫʧʥʳʝ ʚʝʪʚʠ 

ʜʝʨʝʚʘ Y-ʭʨʦʤʦʩʦʤʳ. ʕʪʘ ʨʘʙʦʪʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠ ʘʨʤʷʥʝ ʙʣʠʞʝ ʢ 

ʢʘʚʢʘʟʩʢʠʤ ʥʘʨʦʜʘʤ, ʯʝʤ ʢ ʥʘʨʦʜʘʤ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, ʢ 

ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʠ ʘʨʤʷʥʩʢʠʡ ʷʟʳʢ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʚʪʦʨʘʤʠ 

ʧʦʩʪʫʣʠʨʫʝʪʩʷ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʫ ʘʨʤʷʥ ʷʟʳʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʢ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʝ, ʚʝʨʦʷʪʥʦ, ʦʙʲʷʩʥʷʝʪʩʷ ʷʟʳʢʦʚʳʤ 

ʟʘʤʝʱʝʥʠʝʤ, ʙʝʟ ʦʙʤʝʥʘ ʛʝʥʘʤʠ. 

Wells ʚ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ [Wells et al., 2004], ʧʦʤʠʤʦ ʦʩʪʘʣʴʥʳʭ 

ʥʘʨʦʜʦʚ, ʧʨʦʚʦʜʠʣ ʠʟʫʯʝʥʠʝ ʘʨʤʷʥ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ (ʨʘʟʤʝʨ 

ʚʳʙʦʨʢʠ ï 47 ʯʝʣʦʚʝʢ) ʚ ʢʦʥʪʝʢʩʪʝ ʚʩʝʡ ɽʚʨʘʟʠʠ. ʅʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʜʝʣʘʪʴ ʥʠʢʘʢʠʭ ʟʘʢʣʶʯʝʥʠʡ ʦ ʩʪʨʫʢʪʫʨʝ ʛʝʥʦʬʦʥʜʘ 

ʩʦʙʩʪʚʝʥʥʦ ʘʨʤʷʥ, ʩʪʝʧʝʥʠ ʝʛʦ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʪ.ʜ. ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʡ ʮʝʣʠ 

ʫʯʝʥʳʡ ʧʝʨʝʜ ʩʦʙʦʡ ʥʝ ʩʪʘʚʠʣ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʥʘʨʦʜʦʚ ɽʚʨʦʧʳ, ʬʠʛʫʨʠʨʫʶʪ ʘʨʤʷʥʝ ʠ ʚ ʩʪʘʪʴʝ Rosser 

[Rosser et al., 2000]. ʅʦ ʚʥʦʚʴ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʣʠʰʴ ʧʦ 11 

SNP ʤʘʨʢʝʨʘʤ, ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ. 
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ʇʨʦʙʣʝʤʘ ʥʘʭʦʞʜʝʥʠʷ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʣʠʥʛʚʠʩʪʠʢʠ ʠ 

ʛʝʥʝʪʠʢʠ ʠʟʫʯʘʣʘʩʴ ʠ ʚ ʦʙʰʠʨʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʖʥʫʩʙʘʝʚʘ [Yunusbayev et 

al., 2011], ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʨʦʜʳ ʂʘʚʢʘʟʩʢʦʛʦ 

ʨʝʛʠʦʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʨʤʷʥʝ. ʈʦʣʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʘʥʘ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʧʘʥʝʣʝʡ ʘʫʪʦʩʦʤʥʳʭ ʤʘʨʢʝʨʦʚ, 

ʤʘʨʢʝʨʦʚ ʤʪɼʅʂ ʠ Y-ʭʨʦʤʦʩʦʤʳ. ɼʘʥʥʳʝ ʘʥʘʣʠʟʘ ʘʫʪʦʩʦʤʥʳʭ ʤʘʨʢʝʨʦʚ 

ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʛʝʥʝʪʠʯʝʩʢʫʶ ʦʙʱʥʦʩʪʴ ʘʨʤʷʥ ʩ ʂʘʚʢʘʟʦʤ, ʘ ʥʝ ʩ 

ʥʘʨʦʜʘʤʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ. ʅʦ ʚʦʪ ʚʳʜʝʣʠʪʴ ʯʝʪʢʫʶ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ  ʢʘʚʢʘʟʩʢʠʭ ʧʦʧʫʣʷʮʠʡ, ʢʘʢ ʧʦʜʯʝʨʢʠʚʘʶʪ ʘʚʪʦʨʳ, 

ʫʜʘʣʦʩʴ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʨʢʝʨʦʚ Y-ʭʨʦʤʦʩʦʤʳ. ʅʠ ʤʪɼʅʂ, ʥʠ 

ʘʫʪʦʩʦʤʥʳʝ ʤʘʨʢʝʨʳ ʜʣʷ ʵʪʦʡ ʟʘʜʘʯʠ ʥʝ ʧʦʜʭʦʜʷʪ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʘʚʪʦʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʙʦʣʴʰʘʷ ʧʘʥʝʣʴ SNP ʤʘʨʢʝʨʦʚ (52 ʤʘʨʢʝʨʘ), 

ʦʥʘ ʥʝ ʙʳʣʘ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʢʘʚʢʘʟʩʢʦʛʦ ʛʝʥʦʬʦʥʜʘ ʠ 

ʧʦʵʪʦʤʫ ʥʝ ʚʢʣʶʯʠʣʘ, ʚʘʞʥʳʝ, ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʝ ʧʦʧʫʣʷʮʠʠ ʂʘʚʢʘʟʘ 

ʤʘʨʢʝʨʳ. ɺʳʙʦʨʢʘ ʘʨʤʷʥ ʩʦʩʪʘʚʠʣʘ 57 ʯʝʣʦʚʝʢ ï ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʱʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʦʣʦʞʝʥʠʠ ʘʨʤʷʥ ʚ ʢʦʥʪʝʢʩʪʝ 

ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʛʝʥʦʬʦʥʜʘ ʩʘʤʠʭ ʘʨʤʷʥ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʠʩʩʣʝʜʫʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʜʠʘʩʧʦʨʳ ʘʨʤʷʥ. 

ʊʘʢ ʚ ʨʘʙʦʪʝ Grugni [Grugni et al, 2012] ʘʚʪʦʨ  ʠʟʫʯʘʣ ʛʝʥʦʬʦʥʜ ʧʦʧʫʣʷʮʠʡ 

ʀʨʘʥʘ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʠʘʩʧʦʨʫ ʘʨʤʷʥ ʚ ʀʨʘʥʝ, ʚ 

ʨ-ʥʝ ʀʩʬʘʭʘʥ, ʧʨʠʙʳʚʰʫʶ ʪʫʜʘ ʚ 1600 ʛʦʜʫ. ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʥʘ ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʨʢʘʤ ʫʨʦʚʥʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚʳʙʦʨʢʘ ʘʨʤʷʥ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʥʝʚʳʩʦʢʫʶ 

ʯʠʩʣʝʥʥʦʩʪʴ ï ʚʩʝʛʦ 34 ʯʝʣʦʚʝʢʘ ʠ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ ʘʨʤʷʥ ʚ 

ʨʘʙʦʪʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

ɽʱʸ ʦʜʥʘ ʨʘʙʦʪʘ, ʧʦʩʚʷʱʝʥʥʘʷ ʠʟʫʯʝʥʠʶ ʛʝʥʦʬʦʥʜʘ ʘʨʤʷʥ ʚ ʜʠʘʩʧʦʨʝ, 

ʥʘʧʠʩʘʥʘ ʚ 2012 ʛʦʜʫ ʠ ʠʩʩʣʝʜʫʝʪ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʤʰʝʥ 

[Margaryan et al, 2012]. ɺ ʩʪʘʪʴʝ ʘʚʪʦʨʳ ʧʳʪʘʶʪʩʷ ʥʘʡʪʠ ʛʝʥʝʪʠʯʝʩʢʠʝ 
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ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦʜʥʦʡ ʠʟ ʪʝʦʨʠʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʘʤʰʝʥ (ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʪʝʦʨʠʠ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʠʟ ʟʘʧʘʜʥʦʡ 

ɸʨʤʝʥʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʨʝʚʥʝʛʦ ʛʦʨʦʜʘ ɸʥʠ, ʠʣʠ ʠʟ ʚʦʩʪʦʯʥʦʡ ɸʨʤʝʥʠʠ) ʠ 

ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʝʨʥʦʡ ʷʚʣʷʝʪʩʷ ʪʝʦʨʠʷ, ʩʚʷʟʳʚʘʶʱʘʷ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʘʤʰʝʥ ʩ ʟʘʧʘʜʥʦʡ ɸʨʤʝʥʠʝʡ. ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʚ ʨʘʙʦʪʝ 

ʧʨʦʚʝʜʝʥʦ ʣʠʰʴ ʥʘ 12 SNP ʠ 6 STR ʤʘʨʢʝʨʦʚ. ʊʘʢ, ʜʦʤʠʥʠʨʫʶʱʝʡ ʫ ʘʤʰʝʥ 

ʦʢʘʟʘʣʘʩʴ ʛʘʧʣʦʛʨʫʧʧʘ  BT*(xDE,JK), ʜʘʣʴʥʝʡʰʝʝ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʡ 

ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʅʦ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʘʤʰʝʥ ʪʘʢʠʭ ʩʚʝʜʝʥʠʡ 

ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ, ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ. ʕʪʦʪ ʞʝ ʢʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ ʪʘʢʞʝ ʧʨʦʚʝʣ ʦʙʰʠʨʥʦʝ ʠʟʫʯʝʥʠʝ 

ʛʝʥʦʬʦʥʜʘ ʘʨʤʷʥ ʧʦ ʜʘʥʥʳʤ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʡ ɼʅʂ [Margaryan et al, 2017] 

ʠ ʧʦʢʘʟʘʣʠ ʝʛʦ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ. 

ʊʘʢʞʝ ʚ ʤʠʨʦʚʦʡ ʥʘʫʢʝ ʠʤʝʶʪʩʷ ʪʨʠ ʩʪʘʪʴʠ ʦʜʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ [Herrera, 

2012; Lowery 2012; Hovhannisyan A. et al., 2014] ʧʦʩʚʷʱʝʥʥʳʝ ʜʝʪʘʣʴʥʦʤʫ 

ʠʟʫʯʝʥʠʶ ʛʝʥʦʬʦʥʜʘ ʘʨʤʷʥ ʧʦ ʜʦʩʪʘʪʦʯʥʦʡ ʧʘʥʝʣʠ ʤʘʨʢʝʨʦʚ  Y-ʭʨʦʤʦʩʦʤʳ 

ʠ ʥʘ ʦʙʰʠʨʥʦʡ ʚʳʙʦʨʢʝ. ɺ ʩʪʘʪʴʷʭ Herrera, 2012; Hovhannisyan A. et al., 2014 

ʙʳʣʘ ʠʟʫʯʝʥʘ ʦʙʰʠʨʥʳʝ ʚʳʙʦʨʢʠ ʦʙʨʘʟʮʦʚ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ, ʚʦʩʪʦʯʥʦʡ ʠ 

ʟʘʧʘʜʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ. ɸʚʪʦʨʳ ʩʜʝʣʘʣʠ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʛʝʥʦʬʦʥʜ ʘʨʤʷʥ ʠʤʝʝʪ ʥʝʦʣʠʪʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʠ ʩʚʷʟʘʥ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʟ ʇʝʨʝʜʥʝʡ ɸʟʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ 

ɸʥʘʪʦʣʠʠ. 

ɼʨʫʛʘʷ ʩʪʘʪʴʷ ʪʦʛʦ ʞʝ ʢʦʣʣʝʢʪʠʚʘ [Lowery et al, 2012], ʧʦ ʪʦʡ ʞʝ 

ʚʳʙʦʨʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ STR ʤʘʨʢʝʨʦʚ (17 ʣʦʢʫʩʦʚ) ʠ 

ʧʦʢʘʟʳʚʘʝʪ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʉʘʩʫʥʘ (ʦʜʥʘ ʠʟ ʘʨʤʷʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʮʠʠ), ʝʛʦ ʛʝʥʝʪʠʯʝʩʢʫʶ ʩʚʷʟʴ ʩ ʉʝʚʝʨʥʳʤ ʂʘʚʢʘʟʦʤ. ʆʜʥʘʢʦ 

ʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʪʨʝʭ ʨʘʙʦʪʘʭ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʫʯʘʣʠʩʴ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚʥʫʪʨʠ ʘʨʤʷʥʩʢʦʛʦ ʥʘʨʦʜʘ ʠ ʝʛʦ ʧʦʣʦʞʝʥʠʝ 

ʚ ʤʘʩʰʪʘʙʝ ʚʩʝʛʦ ʤʠʨʘ. ʄʥʦʛʠʝ ʧʦʧʫʣʷʮʠʠ ɿʘʢʘʚʢʘʟʴʷ, ʇʝʨʝʜʥʝʡ ɸʟʠʠ 

ʧʨʦʩʪʦ ʥʝ ʙʨʘʣʠʩʴ ʚ ʘʥʘʣʠʟ.  
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ʆʙʰʠʨʥʘʷ ʚʳʙʦʨʢʘ ʘʨʤʷʥ (N=402) ʠʟʫʯʝʥʘ ʚ ʨʘʙʦʪʝ Platt et al., 2017. 

ɺʳʙʦʨʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ: ʘʨʤʷʥʝ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ 

ʊʫʨʮʠʠ (N=126), ʘʨʤʷʥʝ ɹʘʭʨʝʡʥʘ (N=40), ʘʨʤʷʥʝ ʀʨʘʢʘ (N=70), ʘʨʤʷʥʝ 

ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ (N=7), ʘʨʤʷʥʝ ʂʠʧʨʘ (N=38) ʠ ʘʨʤʷʥʝ ʃʠʚʠʠ (N=44). 

ʆʜʥʘʢʦ ʩʘʤʠ ʠʩʭʦʜʥʳʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʨʘʙʦʪʳ ʥʝ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ 

ʩʫʙʧʦʧʫʣʷʮʠʠ, ʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʩʪʦ, ʢʘʢ ʘʨʤʷʥʝ. ʉʫʙʪʠʧʠʨʦʚʘʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʛʘʧʣʦʛʨʫʧʧ (J-ʄ267 ʠ J-ʄ172) ʧʨʦʚʝʜʝʥʦ ʩ ʜʦʩʪʘʪʦʯʥʦʡ 

ʛʣʫʙʠʥʦʡ. ʊʦʛʜʘ ʢʘʢ ʛʘʧʣʦʛʨʫʧʧʳ I,  G ʩʫʙʪʠʧʠʨʦʚʘʥʳ ʣʠʰʴ ʜʦ ʢʦʨʦʚʳʭ 

ʚʘʨʠʘʥʪʦʚ, ʘ R ʥʝ ʛʣʫʙʞʝ ʤʘʨʢʝʨʦʚ ʄ198 ʠ ʄ269. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʝʟ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʛʘʧʣʦʛʨʫʧʧ ʥʘ ʙʦʣʝʝ ʜʨʦʙʥʳʝ ʚʘʨʠʘʥʪʳ, ʘ 

ʧʦʧʫʣʷʮʠʠ ʘʨʤʷʥ ʥʘ ʩʫʙʧʦʧʫʣʷʮʠʠ, ʪʝʨʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ.  

ʋ ʘʨʤʷʥ ʚ ʨʘʙʦʪʝ Platt et al., 2017 ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʘʧʣʦʪʠʧʦʚ ʚ ʧʨʝʜʝʣʘʭ ʛʘʧʣʦʛʨʫʧʧʳ J-ʄ172 ʠ ʩʜʝʣʘʥʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʠʤʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʤʝʥʠʠ ʠ ʚʦʟʥʠʢʣʘ ʵʪʘ 

ʛʘʧʣʦʛʨʫʧʧʘ ʚʧʝʨʚʳʝ. ʅʘ ʛʨʘʬʠʢʘʭ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ RST ʜʠʩʪʘʥʮʠʡ, ʘʨʤʷʥʝ ʢʣʘʩʪʝʨʠʟʫʶʪʩʷ ʚʤʝʩʪʝ ʩ 

ʧʦʧʫʣʷʮʠʷʤʠ ʀʨʘʥʘ ʠ ʊʫʨʮʠʠ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ PCA ʘʥʘʣʠʟʘ ʧʦ 

ʜʘʥʥʳʤ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʘʨʤʷʥʝ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʝʜʠʥʳʡ 

ʢʣʘʩʪʝʨ ʩ ʛʨʫʟʠʥʘʤʠ ʠ ʪʫʨʢʘʤʠ, ʦʙʦʩʦʙʣʷʷʩʴ ʦʪ ʧʦʧʫʣʷʮʠʡ ʖʛʦ-ɿʘʧʘʜʥʦʡ 

ɸʟʠʠ.  

ʄʘʩʰʪʘʙʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʦʬʦʥʜʘ ʘʨʤʷʥ ʙʳʣʦ ʥʘʯʘʪʦ ʊʝʫʯʝʞ ʀ.ʕ. 

ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬ. ɹʘʣʘʥʦʚʩʢʦʛʦ ʆ.ʇ. ɺ ʝʸ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ 

[ʊʝʫʯʝʞ, 2013], ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʢ ʟʘʱʠʪʝ ʚ ʦʢʪʷʙʨʝ 2013 ʛ., ʠʟʫʯʘʣʠʩʴ 

ʚʳʙʦʨʢʠ ʘʨʤʷʥ ɸʜʳʛʝʠ ʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʘʤʰʝʥ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʊʝʫʯʝʞ ʀ.ʕ. ʘʨʤʷʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʢʦʥʪʝʢʩʪʝ ʚʩʝʭ ʢʘʚʢʘʟʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ, ʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʠʭ ʦʙʦʩʦʙʣʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚ ʯʘʩʪʠ ʨʘʥʥʠʭ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ 

ʧʦʣʠʤʦʨʬʠʟʤʘ Y-ʭʨʦʤʦʩʦʤʳ ʘʨʤʷʥʝ ʥʝ ʩʪʘʥʦʚʠʣʠʩʴ ʦʪʜʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ 

ʠʟʫʯʝʥʠʷ, ʘ ʣʠʰʴ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʠʭ ʧʦʣʦʞʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ 

(ʂʘʚʢʘʟʘ, ɽʚʨʘʟʠʠ). ʂ ʪʦʤʫ ʞʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʙʦʪ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ 

ʧʨʦʚʝʜʝʥʦ ʧʦ ʢʨʘʡʥʝ ʫʟʢʦʡ ʧʘʥʝʣʠ ʪʝʩʪʠʨʫʝʤʳʭ ʤʘʨʢʝʨʦʚ, ʯʪʦ ʜʝʣʘʝʪ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʘʙʦʪʳ ʥʝʩʦʧʦʩʪʘʚʠʤʳʤʠ ʩ ʤʘʩʩʠʚʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʆʜʥʘʢʦ ʚ ʨʘʙʦʪʘʭ Herrera et al.,  2012; Lowery et al., 2012; Hovhannisyan et al., 

2014; Grugni et al, 2012, ʊʝʫʯʝʞ ʠ ʜʨ., 2013. ʧʦʧʫʣʷʮʠʠ ʘʨʤʷʥ ʠʟʫʯʝʥʳ ʩ 

ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ ʧʦʵʪʦʤʫ ʚʢʣʶʯʝʥʳ 

ʚ ʩʫʤʤʘʨʥʳʡ ʘʥʘʣʠʟ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ.    

ʇʦʤʠʤʦ ʤʘʨʢʝʨʦʚ Y-ʭʨʦʤʦʩʦʤʳ, ʘʨʤʷʥʝ ʠʟʫʯʘʣʠʩʴ ʠ ʧʦ 

ʧʦʣʥʦʛʝʥʦʤʥʳʤ ʧʘʥʝʣʷʤ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʛʜʝ ʘʨʤʷʥʝ ʩʪʘʣʠ ʛʣʘʚʥʳʤ ʦʙʲʝʢʪʦʤ 

ʠʟʫʯʝʥʠʷ ʩʪʘʣʘ ʨʘʙʦʪʘ ʢʦʣʣʝʢʪʠʚʘ Haber et. al, 2015. ʇʦ ʜʘʥʥʳʤ 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ 173  ʘʨʤʷʥ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ (ʧʘʥʝʣʠ Illumina 

610k, 660k), ʫʯʸʥʳʝ ʩʜʝʣʘʣʠ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʛʝʥʦʬʦʥʜʘ 

ʘʨʤʷʥ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʙʨʦʥʟʦʚʦʤ ʚʝʢʝ, ʤʝʞʜʫ 3 000 -2 000 ʣʝʪ ʜʦ ʥ.ʵ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʷʚʠʣ: ʠʤʝʥʥʦ ʘʨʤʷʥʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ  ʚʝʨʦʷʪʥʳʤʠ 

ʧʦʪʦʤʢʘʤʠ ʥʘʩʝʣʝʥʠʷ ʜʨʝʚʥʝʡ ɸʥʘʪʦʣʠʠ. ɸ ʩʨʘʚʥʝʥʠʝ ʩ ʛʝʥʦʤʦʤ 

ʪʠʨʦʣʴʩʢʦʛʦ ʯʝʣʦʚʝʢʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʨʝʜʠ ʚʩʝʭ ʥʳʥʝ ʞʠʚʫʱʠʭ ʧʦʧʫʣʷʮʠʡ 

ʧʝʨʝʜʥʝʡ ɸʟʠʠ, ʘʨʤʷʥʝ ʛʝʥʝʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʥʝʦʣʠʪʠʯʝʩʢʦʤʫ 

ʥʘʩʝʣʝʥʠʶ ɽʚʨʦʧʳ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʯʝʥʳʤʠ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʛʣʘʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪ. ʇʦ ʝʛʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʚʪʦʨʳ ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʘʨʤʷʥʝ ʚ 

ʤʠʨʦʚʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʬʦʨʤʠʨʫʶʪ ʦʙʦʩʦʙʣʝʥʥʳʡ ʢʣʘʩʪʝʨ 

ʤʝʞʜʫ ʝʚʨʦʧʝʡʮʘʤʠ, ʧʝʨʝʜʥʝʘʟʠʘʪʩʢʠʤʠ ʠ ʢʘʚʢʘʟʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ. 

ʇʦʭʦʞʠʝ ʚʳʚʦʜʳ ʦ ʧʦʣʦʞʝʥʠʠ ʘʨʤʷʥ ʚ ʤʠʨʦʚʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʩʜʝʣʘʥʳ ʚ ʨʘʙʦʪʝ Hovhannisyan et al., 2014. ʆʜʥʘʢʦ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, 

ʚ ʨʘʙʦʪʝ Yunusbayev et al., 2012, ʛʜʝ ʩʨʝʜʠ ʜʨʫʛʠʭ ʧʦʧʫʣʷʮʠʡ ʂʘʚʢʘʟʘ ʠ 
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ɿʘʢʘʚʢʘʟʴʷ ʠʟʫʯʝʥʦ ʠ 16 ʘʨʤʷʥ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ, ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʙʦʣʴʰʝʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʠ ʘʨʤʷʥ ʢ ʥʘʨʦʜʘʤ ʂʘʚʢʘʟʘ, ʯʝʤ ʢ ʜʨʫʛʠʤ 

ʨʝʛʠʦʥʘʤ.  

 ɺ ʨʘʙʦʪʝ 2015 ʛ. ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʫʪʦʯʥʝʥʠʝ, ʯʪʦ ʚ ɽʚʨʦʧʝ ʘʨʤʷʥʝ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʠʩʧʘʥʮʘʤ, ʠʪʘʣʴʷʥʮʘʤ ʠ ʨʫʤʳʥʘʤ; ʚ ʇʝʨʝʜʥʝʡ ɸʟʠʠ - 

ʣʠʚʘʥʮʘʤ, ʝʚʨʝʷʤ, ʜʨʫʟʘʤ ʠ ʢʠʧʨʠʦʪʘʤ; ʥʘ ʂʘʚʢʘʟʝ ï ʘʙʭʘʟʘʤ ʠ ʛʨʫʟʠʥʘʤ. 

ʋʢʘʟʘʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʙʣʠʞʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ  ʪʝʨʨʠʪʦʨʠʠ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ. ɺʝʨʦʷʪʥʦ ʧʦʵʪʦʤʫ ʦʥʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʞʝ: ʤʦʞʥʦ 

ʙʳʣʦ ʙʳ ʦʞʠʜʘʪʴ ʚ ʵʪʦʤ ʩʧʠʩʢʝ ʪʘʢʞʝ ʠ ʛʨʝʢʦʚ ʠ ʘʟʝʨʙʘʡʜʞʘʥʮʝʚ, ʥʦ ʦʥʠ 

ʧʨʦʩʪʦ ʥʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʘʥʘʣʠʟ. 

ʌʠʛʫʨʠʨʫʶʪ ʘʨʤʷʥʝ ʠ ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʩʠʩʪʝʤ ʤʘʨʢʝʨʦʚ. ʅʦ ʚ ʥʠʭ ʦʥʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʦʪʜʝʣʴʥʦ, ʘ ʣʠʰʴ ʚ ʢʦʥʪʝʢʩʪʝ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʨʤʷʥʝ ʠʟʫʯʘʶʪʩʷ ʢʘʢ ʦʜʥʘ ʧʦʧʫʣʷʮʠʷ ʙʝʟ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʘ 

ʩʫʙʧʦʧʫʣʷʮʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʪʘʢʠʭ ʨʘʙʦʪʘʭ ʧʦʢʘʟʘʥʘ ʙʣʠʟʦʩʪʴ ʘʨʤʷʥ ʢ 

ʇʝʨʝʜʥʝʘʟʠʘʪʩʢʠʤ ʧʦʧʫʣʷʮʠʷʤ. 

 

  



54 

 

 

ː˘ˍˏˍ ςȢ ˙̜́̓̆̑̉́̌ ̉ ̜̍̆̓̏̅ 

 

2.1      ɺʳʙʦʨ ʦʙʲʝʢʪʦʚ ʠʟʫʯʝʥʠʷ ʠ ʩʪʨʘʪʝʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʳʙʦʨʦʢ 

 

ʂʦʨʨʝʢʪʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʙʦʨʦʢ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ. ʊʦʣʴʢʦ ʧʨʠ ʝʛʦ ʩʦʙʣʶʜʝʥʠʠ ʤʦʞʥʦ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʥʘʜʝʞʥʦʩʪʴ 

ʧʦʩʣʝʜʫʶʱʠʭ ʚʳʚʦʜʦʚ. ɺʩʝ ʦʙʨʘʟʮʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ɹʠʦʙʘʥʢʫ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ [ɹʘʣʘʥʦʚʩʢʘʷ 

ʠ ʜʨ., 2016]. ʆʙʨʘʟʮʳ ʜʣʷ ʙʠʦʙʘʥʢʘ ʩʦʙʠʨʘʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʪʨʘʪʝʛʠʠ: 

1. ɼʣʷ ʦʭʚʘʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʰʠʨʦʢʠʡ ʦʭʚʘʪ ʣʦʢʘʣʴʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ. 

2. ʉʦʙʣʶʜʘʝʪʩʷ ʧʨʘʚʠʣʦ ʪʨʝʭ ʧʦʢʦʣʝʥʠʡ: ʚ ʚʳʙʦʨʢʫ ʚʢʣʶʯʘʶʪʩʷ ʪʦʣʴʢʦ 

ʪʝ ʣʶʜʠ, ʫ ʢʦʪʦʨʳʭ ʠ ʦʙʘ ʝʛʦ ʨʦʜʠʪʝʣʷ, ʠ ʚʩʝ ʝʛʦ ʙʘʙʫʰʢʠ ʠ ʜʝʜʫʰʢʠ 

(ʪ.ʝ. ʧʨʝʜʢʠ ʜʦ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ) ʨʦʜʠʣʠʩʴ ʚ ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠ 

ʦʪʥʦʩʠʣʠ ʩʝʙʷ ʢ ʜʘʥʥʦʡ ʵʪʥʠʯʝʩʢʦʡ (ʠʣʠ ʩʫʙʵʪʥʠʯʝʩʢʦʡ) ʛʨʫʧʧʝ. 

3. ʇʨʦʚʦʜʠʪʩʷ ʠʩʢʣʶʯʝʥʠʝ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʜʦ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ 

ʚʳʙʦʨʢʠ. ʅʘʣʠʯʠʝ ʨʦʜʩʪʚʝʥʥʳʭ ʠʥʜʠʚʠʜʦʚ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴʰʘʝʪ 

ʛʝʥʝʪʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʟʤʝʨ ʚʳʙʦʨʢʠ, ʥʦ ʠ ʩʤʝʱʘʝʪ ʯʘʩʪʦʪʳ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʦʧʫʣʷʮʠʡ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ GenoChip ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʧʦʜʭʦʜ - ʤʝʪʦʜ ʩʨʘʚʥʝʥʠʷ ʧʘʨ ʧʦʧʫʣʷʮʠʡ. ʉ ʝʛʦ 

ʧʦʤʦʱʴʶ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 245 ʩʦʙʩʪʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ (ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 1) ʠ 55 ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʙʣʘʛʦʜʘʨʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ 

ʟʘʨʫʙʝʞʥʳʤʠ ʢʦʣʣʝʛʘʤʠ. 39 ʦʙʨʘʟʮʦʚ ʠʩʧʘʥʮʝʚ, ʬʨʘʥʮʫʟʦʚ ʠ ʙʘʩʢʦʚ ʙʳʣʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʳ Dr. Luis Quintano-Murci (Pasteur Institute, ʇʘʨʠʞ, ʌʨʘʥʮʠʷ), 

ʦʙʨʘʟʮʳ ʵʩʪʦʥʮʝʚ (N=16) ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʕʩʪʦʥʩʢʠʤ ɹʠʦʮʝʥʪʨʦʤ 

(ʊʘʨʪʫ, ʕʩʪʦʥʠʷ). 
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ɺʩʝ 300 ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʠʣʠ 7 ʧʘʨ ʩʨʘʚʥʝʥʠʷ: ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʥʘʨʦʜʳ 

ʠ ʩʦʩʝʜʥʠʝ ʢ ʥʠʤ ʥʘʨʦʜʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʠʥʳʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʩʝʤʴʷʤ. 

ʊʘʢʞʝ ʚ ʘʥʘʣʠʟ ʚʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [Elhaik 

et al., 2013] ʝʱʝ ʧʦ ʜʚʫʤ ʢʦʤʧʣʝʢʩʘʤ ʩʨʘʚʥʝʥʠʷ: ʠʨʘʥʮʳ (N=16) ʠ ʣʠʚʘʥʮʳ 

(N=22) ʩ ʢʫʚʝʡʪʮʘʤʠ (N=18); ʙʨʘʭʤʘʥʳ (N=12) ʠ ʜʨʘʚʠʜʳ (N=14). ʀʪʦʛʦ 

ʦʙʱʝʝ ʯʠʩʣʦ ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 9, ʘ ʯʠʩʣʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ï 372. 

ʉʨʝʜʥʠʡ ʦʙʲʝʤ ʚʳʙʦʨʢʠ, ʚʢʣʶʯʘʝʤʦʡ ʚ ʘʥʘʣʠʟ ʧʘʨ ʩʨʘʚʥʝʥʠʷ, ʩʦʩʪʘʚʠʣ 

20 ʦʙʨʘʟʮʦʚ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʵʪʘ ʚʳʙʦʨʢʘ ʩʦʩʪʦʷʣʘ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʚʫʭ 

ʠʣʠ ʪʨʝʭ ʥʘʨʦʜʦʚ ʜʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʦʭʚʘʪʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʅʘʧʨʠʤʝʨ, ʨʫʩʩʢʠʝ (ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʧʦʧʫʣʷʮʠʷ, ʥʝʩʫʱʘʷ ʚ ʩʚʦʝʤ 

ʛʝʥʦʬʦʥʜʝ ʤʦʱʥʳʡ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʡ ʩʫʙʩʪʨʘʪ) ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩʦ 

ʩʙʦʨʥʦʡ ʚʳʙʦʨʢʦʡ ʦʢʨʫʞʘʶʱʠʭ ʬʠʥʥʦʫʛʦʨʩʢʠʭ ʧʦʧʫʣʷʮʠʡ (ʢʘʨʝʣʳ, ʚʝʧʩʳ, 

ʤʦʢʰʘ, ʵʨʟʷ), ʘ ʙʘʩʢʠ (ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʦʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ɽʚʨʦʧʳ) ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩʦ ʩʙʦʨʥʦʡ ʚʳʙʦʨʢʦʡ ʜʚʫʭ ʦʢʨʫʞʘʶʱʠʭ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʥʘʨʦʜʦʚ (ʬʨʘʥʮʫʟʦʚ ʠ ʠʩʧʘʥʮʝʚ).   

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʜʝʚʷʪʴ ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ: 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʩ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʩʦʩʝʜʷʤʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʢ ʜʨʫʛʠʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʩʝʤʴʷʤ. 

 

ʊʘʙʣʠʮʘ 1. ʀʟʫʯʝʥʥʳʝ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʝ GenoChip ʢʦʤʧʣʝʢʩʳ 

ʩʨʘʚʥʝʥʠʷ 

 ʠʥʜʦʝʚʨʦʧʝʡʮʳ  ʥʝ ʠʥʜʦʝʚʨʦʧʝʡʮʳ  

1.  ʬʨʘʥʮʫʟʳ  (N=9) ʠ ʠʩʧʘʥʮʳ 

(N=22)  

ʬʨʘʥʮʫʟʩʢʠʝ  (N=10) ʠ ʠʩʧʘʥʩʢʠʝ ʙʘʩʢʠ 

(N=10)  

2.  ʣʠʪʦʚʮʳ (N=20)  ʵʩʪʦʥʮʳ  (N=20)  

3.  ʨʫʩʩʢʠʝ (N=20)  ʤʦʨʜʚʘ (N=10), ʢʘʨʝʣʳ (N=7), ʚʝʧʩʳ (N=4)  
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4.  ʪʘʜʞʠʢʠ, ʧʘʤʠʨʩʢʠʝ 

ʥʘʨʦʜʳ (N=31)  

ʪʫʨʢʤʝʥʳ (N=20), ʫʟʙʝʢʠ (N=20)  

5.  ɹʨʘʭʤʘʥʳ (N=12), 

ʛʫʜʞʘʨʘʪʠ (N=12) 

ʜʨʘʚʠʜʳ (N=14)  

6.  ʠʨʘʥʮʳ (N=16) ʢʫʚʝʡʪʮʳ (N=18), ʣʠʚʘʥʮʳ (N=22)  

7.  ʘʨʤʷʥʝ (N=20)  ʛʨʫʟʠʥʳ (N=13)  

8.  ʦʩʝʪʠʥʳ (N=20)  ʢʘʙʘʨʜʠʥʮʳ (N=20), ʠʥʛʫʰʠ (N=4), 

ʯʝʯʝʥʮʳ (N=4) 

9.  ʫʢʨʘʠʥʮʳ (N=20)  ʥʦʛʘʡʮʳ (N=12), ʢʨʳʤʩʢʠʝ ʪʘʪʘʨʳ (N=8)  

ʀʊʆɻʆ: 9 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ, 416 ʦʙʨʘʟʮʦʚ  

 

  

 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʧʦʧʫʣʷʮʠʡ, ʠʟʫʯʝʥʥʳʭ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ 

ʧʘʥʝʣʠ Genochip, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ. 

 

ʆʙʦʟʥʘʯʝʥʠʷ: 

ʢʦʤʧʣʝʢʩ 1: ʬʨʘʥʮʫʟʳ, ʠʩʧʘʥʮʳ (ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʷʟʳʢʦʚʘʷ 

ʩʝʤʴʷ) ï ʬʨʘʥʮʫʟʩʢʠʝ ʠ ʠʩʧʘʥʩʢʠʝ ʙʘʩʢʠ (ʙʘʩʢʩʢʘʷ ʩʝʤʴʷ); 
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ʢʦʤʧʣʝʢʩ 2: ʣʠʪʦʚʮʳ (ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʩʝʤʴʷ)  ï ʵʩʪʦʥʮʳ, 

ʬʠʥʥʳ (ʫʨʘʣʴʩʢʘʷ ʩʝʤʴʷ); 

ʢʦʤʧʣʝʢʩ 3: ʩʝʚʝʨʥʳʝ ʨʫʩʩʢʠʝ, ʮʝʥʪʨʘʣʴʥʳʝ ʨʫʩʩʢʠʝ 

(ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʩʝʤʴʷ)  ï ʤʦʨʜʚʘ (ʤʦʢʰʘ, ʵʨʟʷ), ʢʘʨʝʣʳ, ʚʝʧʩʳ 

(ʫʨʘʣʴʩʢʘʷ ʩʝʤʴʷ), ʢʘʟʘʥʩʢʠʝ  ʪʘʪʘʨʳ (ʘʣʪʘʡʩʢʘʷ ʩʝʤʴʷ); 

ʢʦʤʧʣʝʢʩ 4: ʪʘʜʞʠʢʠ, ʥʘʨʦʜʳ ʇʘʤʠʨʘ  (ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʩʝʤʴʷ) 

ï ʫʟʙʝʢʠ, ʪʫʨʢʤʝʥʳ (ʘʣʪʘʡʩʢʘʷ ʩʝʤʴʷ); 

ʢʦʤʧʣʝʢʩ 5: ʢʘʩʪʘ ʙʨʘʭʤʘʥʦʚ  (ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʩʝʤʴʷ) ï 

ʜʨʘʚʠʜʳ (ʜʨʘʚʠʜʠʡʩʢʘʷ ʩʝʤʴʷ); 

ʢʦʤʧʣʝʢʩ 6: ʠʨʘʥʮʳ (ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʩʝʤʴʷ)  ï ʣʠʚʘʥʮʳ, 

ʢʫʚʝʡʪʮʳ (ʘʬʨʘʟʠʡʩʢʘʷ ʩʝʤʴʷ); 

ʢʦʤʧʣʝʢʩ 7: ʘʨʤʷʥʝ (ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʩʝʤʴʷ)  ï ʛʨʫʟʠʥʳ 

(ʢʘʨʪʚʝʣʴʩʢʘʷ ʩʝʤʴʷ); 

ʢʦʤʧʣʝʢʩ 8: ʦʩʝʪʠʥʳ-ʠʨʦʥʮʳ, ʦʩʝʪʠʥʳ-ʜʠʛʦʨʮʳ  

(ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʩʝʤʴʷ) ï ʠʥʛʫʰʠ, ʢʘʙʘʨʜʠʥʮʳ, ʯʝʯʝʥʮʳ 

(ʩʝʚʝʨʦ-ʢʘʚʢʘʟʩʢʘʷ ʩʝʤʴʷ); 

ʢʦʤʧʣʝʢʩ 9: ʫʢʨʘʠʥʮʳ  (ʠʥʜʦʝʚʨʦʧʝʡʩʢʘʷ ʩʝʤʴʷ) ï ʥʦʛʘʡʮʳ, 

ʩʪʝʧʥʳʝ ʢʨʳʤʩʢʠʝ ʪʘʪʘʨʳ (ʪʶʨʢʩʢʘʷ ʩʝʤʴʷ). 

ʀʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʧʦʢʘʟʘʥʳ ʢʨʘʩʥʳʤʠ ʪʦʯʢʘʤʠ, ʘ ʥʝ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ï ʩʠʥʠʤʠ. 

 

ʆʙʨʘʟʮʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣ ʠʟʫʯʝʥ ʧʦʣʠʤʦʨʬʠʟʤ Y-ʭʨʦʤʦʩʦʤʳ, ʪʘʢʞʝ ʚʟʷʪʳ 

ʠʟ ʙʠʦʙʘʥʢʘ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ.   ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟʫʯʝʥʦ 599 

ʦʙʨʘʟʮʦʚ ʘʨʤʷʥ (ʪʘʙʣʠʮʘ 2), ʚ ʪʦʤ ʯʠʩʣʝ 229 ʘʨʤʷʥ ʠ 81 ʛʨʫʟʠʥ ʠʩʩʣʝʜʦʚʘʥʳ ʚ 

ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʦʪʤʝʯʝʥʳ ʚ ʪʘʙʣʠʮʝ ʥʠʞʥʠʤ 

ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ).  

ʅʝʜʘʚʥʠʝ ʨʘʙʦʪʳ ʧʦ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʘʨʤʷʥ, 

ʧʨʦʚʝʜʝʥʥʳʝ ʫʞʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ Y-

ʭʨʦʤʦʩʦʤʳ [Herrera et al., 2012], ʫʢʘʟʘʣʠ ʥʘ ʥʘʩʫʱʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʟʫʯʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʠ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ ʛʝʥʦʬʦʥʜʘ ʥʘʨʦʜʘ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʠʟʫʯʝʥʳ ʪʨʠ ʨʘʥʝʝ ʥʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʘʨʤʷʥʩʢʠʝ 

ʛʨʫʧʧ,r ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʪʦʤʢʦʚ ʥʘʩʝʣʝʥʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʨʝʛʠʦʥʦʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ. ɺʦ ʚʩʝ ʚʠʜʳ ʘʥʘʣʠʟʘ ʚʢʣʶʯʝʥʳ ʚʩʝ 

ʜʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʦʣʠʤʦʨʬʠʟʤʫ Y-ʭʨʦʤʦʩʦʤʳ ʩʨʝʜʠ ʘʨʤʷʥ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩ ʫʯʝʪʦʤ ʣʦʢʘʣʠʟʘʮʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʦʪʢʫʜʘ ʧʨʦʠʟʦʰʣʠ 

https://ru.wikipedia.org/wiki/%D0%90%D1%84%D1%80%D0%B0%D0%B7%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B5_%D1%8F%D0%B7%D1%8B%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F_%D1%8F%D0%B7%D1%8B%D0%BA%D0%BE%D0%B2
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ʤʠʛʨʘʮʠʠ ʘʨʤʷʥ ʚ ʜʠʘʩʧʦʨʫ, ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʚ ʨʘʙʦʪʝ ʧʦʧʫʣʷʮʠʠ, ʦʭʚʘʪʳʚʘʶʪ 

ʚʝʩɹ ʘʨʝʘʣ ʠʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ (ʨʠʩʫʥʦʢ 2). 

 

ʈʠʩʫʥʦʢ  2. ʂʘʨʪʘ ʠʟʫʯʘʝʤʳʭ ʚ ʨʘʙʦʪʝ ʚʳʙʦʨʦʢ, ʩ ʫʢʘʟʘʥʠʝʤ ʧʫʪʝʡ ʤʠʛʨʘʮʠʡ 

ʥʘʩʝʣʝʥʠʷ. 



 

ʊʘʙʣʠʮʘ 2. ʀʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʘʨʤʷʥ ʠ ʛʨʫʟʠʥ 

ʇʦʧʫʣʷʮʠʡ N 
ʀʩʪʦʨʠʯʝʩʢʠʡ ʨʝʛʠʦʥ 

ʧʨʦʞʠʚʘʥʠʷ 
ʄʝʩʪʦ ʩʙʦʨʘ ʦʙʨʘʟʮʦʚ ʰʠʨʦʪʘ 

ɼʦʣʛʦʪ

ʘ 

ʀʩʪʦʯʥʠʢ 

ʜʘʥʥʳ 

ʜʦʥʩʢʠʝ 

ʘʨʤʷʥʝ* 
92 ʩʦʚʧʘʜʘʝʪ ʩ ʤʝʩʪʦʤ ʩʙʦʨʘ 

ʈʦʩʩʠʷ, ʈʦʩʪʦʚʩʢʘʷ ʦʙʣ., 

ʄʷʩʥʠʢʦʚʩʢʠʡ ʨ-ʥ  
47.17 39.3 ʜʘʥʥʘʷ ʨʘʙʦʪʘ 

ʘʨʤʷʥʝ 

ʕʨʟʫʨʫʤʘ* 
99 

ʕʨʟʫʨʫʤ. ʀʩʪʦʨʠʯʝʩʢʘʷ 

ɸʨʤʝʥʠʷ 
ɻʨʫʟʠʷ, ʉʘʤʮʭʝ-ɼʞʘʚʘʭʝʪʠʷ 39.54 41.16 ʜʘʥʥʘʷ ʨʘʙʦʪʘ 

ʘʤʰʝʥʳ* 90 
ʊʨʘʙʟʦʥ. ʀʩʪʦʨʠʯʝʩʢʘʷ 

ɸʨʤʝʥʠʷ  
ʈʦʩʩʠʷ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 41.00 39.44 

ʜʘʥʥʘʷ ʨʘʙʦʪʘ, 

ʊʝʫʯʝʞ ʠ ʜʨ., 

2013 

ʘʨʤʷʥʝ 

ʂʨʘʩʥʦʜʘʨʩʢʦ

ʛʦ ʢʨʘʷ* 

11

7 
ʩʦʚʧʘʜʘʝʪ ʩ ʤʝʩʪʦʤ ʩʙʦʨʘ ʈʦʩʩʠʷ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 45.22 39.26 

ʊʝʫʯʝʞ ʠ ʜʨ., 

2013 

ʘʨʤʷʥʝ 

ɸʜʳʛʝʠ* 
49 ʩʦʚʧʘʜʘʝʪ ʩ ʤʝʩʪʦʤ ʩʙʦʨʘ 

ʈʦʩʩʠʷ, ʨʝʩʧ. ɸʜʳʛʝʷ, 

ʄʘʡʢʦʧʩʢʠʡ ʨ-ʥ 
44.31 40.1 

ʊʝʫʯʝʞ ʠ ʜʨ., 

2013 

ʘʨʤʷʥʝ 

ɸʨʘʨʘʪʘ  

11

0 
ʩʦʚʧʘʜʘʝʪ ʩ ʤʝʩʪʦʤ ʩʙʦʨʘ ɸʨʤʝʥʠʷ. ɼʦʣʠʥʘ ɸʨʘʨʘʪ 40.04 44.33 

Herrera et al. 

2012 

ʘʨʤʷʥʝ 96 ɻʘʨʜʤʘʥ. ʀʩʪʦʨʠʯʝʩʢʘʷ ɸʨʤʝʥʠʷ 40.34 45.4 Herrera et al. 



 

ɻʘʨʜʤʘʥʘ ɸʨʤʝʥʠʷ 2012 

ʘʨʤʷʥʝ ʦʟ. 

ɺʘʥ 

10

3 

ɺʘʥ. ʀʩʪʦʨʠʯʝʩʢʘʷ 

ɸʨʤʝʥʠʷ 
ɸʨʤʝʥʠʷ 38.37 42.52 

Herrera et al. 

2012 

ʘʨʤʷʥʝ 

ʉʘʩʫʥʘ 

10

4 

ʉʘʩʫʥ. ʀʩʪʦʨʠʯʝʩʢʘʷ 

ɸʨʤʝʥʠʷ 
ɸʨʤʝʥʠʷ  38..04 41..24 

Herrera et al. 

2012 

ʘʨʤʷʥʝ 

ʀʨʘʥʘ* 
34 ʩʦʚʧʘʜʘʝʪ ʩ ʤʝʩʪʦʤ ʩʙʦʨʘ ʀʨʘʥ. ʊʝʛʝʨʘʥ; ɼʞʦʜʭʘ,  

ʀʩʬʘʭʘʥ 
35.42 51.25 Grugni et al. 2012 

ʘʨʤʷʥʝ 

ʉʘʣʤʘʩʪʘ 

19

9 
ʩʦʚʧʘʜʘʝʪ ʩ ʤʝʩʪʦʤ ʩʙʦʨʘ ɸʨʤʝʥʠʷ 

38.11 44.45 

Hovhannisyan et. 

al 2014 

ʘʨʤʷʥʝ 

ɿʘʧʘʜʥʦʡ 

ɸʨʤʝʥʠʠ 

14

8 

ʀʩʪʦʨʠʯʝʩʢʘʷ ɿʘʧʘʜʥʘʷ 

ɸʨʤʝʥʠʷ 
ʃʠʚʘʥ 

38.3 34.09 

Hovhannisyan et. 

al 2014 

ʘʨʤʷʥʝ 

ɸʣʘʰʢʝʨʪʘ  

20

0 

ʀʩʪʦʨʠʯʝʩʢʘʷ ʎʝʥʪʨʘʣʴʥʘʷ 

ɸʨʤʝʥʠʷ 
Armenia 

39.47 42.4 

Hovhannisyan et. 

al 2014 

ʘʨʤʷʥʝ 

ʂʘʨʘʙʘʭʘ 

10

5 

ʀʩʪʦʨʠʯʝʩʢʘʷ ɺʦʩʪʦʯʥʘʷ 

ɸʨʤʝʥʠʷ 
ʂʘʨʘʙʘʭ 

39.48 46.45 

Hovhannisyan et. 

al 2014 

ʘʨʤʷʥʝ ʉʶʥʠʢ 
10

5 

ʀʩʪʦʨʠʯʝʩʢʘʷ ɺʦʩʪʦʯʥʘʷ 

ɸʨʤʝʥʠʷ 
ɸʨʤʝʥʠʷ 

40.11 44.31 

Hovhannisyan et. 

al 2014 



 

ɺʦʩʪʦʯʥʳʝ 

ʛʨʫʟʠʥʳ 

(ʧʰʘʚʳ, ʪʫʰʠ 

ʤʪʠʫʣʳ,  

ʭʝʚʩʫʨʳ) 

54 ʩʦʚʧʘʜʘʝʪ ʩ ʤʝʩʪʦʤ ʩʙʦʨʘ 
ɻʨʫʟʠʷ. ɼʫʰʝʪʠ. ɻʘʨʜʘʙʘʥʠ. 

ʊʠʘʥʝʪʠ. ʉʘʛʘʨʝʜʞʦ 
42.25 45.26 ʜʘʥʥʘʷ ʨʘʙʦʪʘ 

ʀʤʝʨʝʪʠʥʮʳ 62 ʩʦʚʧʘʜʘʝʪ ʩ ʤʝʩʪʦʤ ʩʙʦʨʘ 

ɻʨʫʟʠʷ. ʀʤʝʨʝʪʠʷ (ɹʘʛʜʘʪʠ. 

ʏʠʘʪʫʨʘ. ʍʘʨʘʛʘʫʣʠ. ʍʦʥʠ. 

ʂʫʪʘʠʩʠ. ʉʘʯʭʝʨʝ. ʉʘʤʪʨʝʜʠʘ. 

ʊʙʠʣʠʩʠ. ʊʝʨʞʦʣʘ. ʊʢʠʙʫʣʠ. 

ɺʘʥʠ. ɿʝʩʪʘʬʦʥʠ) 

42.10 42.59 

ʊʝʫʯʝʞ ʠ ʜʨ., 

2013,  ʜʘʥʥʘʷ 

ʨʘʙʦʪʘ 

ʃʘʟʳ 36 ʩʦʚʧʘʜʘʝʪ ʩ ʤʝʩʪʦʤ ʩʙʦʨʘ 

ʊʫʨʮʠʷ (ʀʣ ʈʠʟʝ. ʌʳʥʜʳʢʣʳ. 

ɸʨʜʝʰʝʥ; ʠʣ ɸʨʪʚʠʥ (ʍʦʧʘ. 

ɸʨʪʚʠʥ). ɻʨʫʟʠʷ (ɹʘʪʫʤʠ) 

41.08 41.01 
ʊʝʫʯʝʞ ʠ ʜʨ., 

2013 

 

* - ʧʦʧʫʣʷʮʠʠ ʘʨʤʷʥ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʜʠʘʩʧʦʨʝ 
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ɼʣʷ ʥʘʨʦʜʦʚ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, ʥʘʤʠ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ 

ʧʦʣʠʤʦʨʬʠʟʤ SNP ʤʘʨʢʝʨʦʚ Y-ʭʨʦʤʦʩʦʤʳ ʙʦʣʝʝ ʯʝʤ 6 000 ʦʙʨʘʟʮʦʚ ʠʟ 70 

ʧʦʧʫʣʷʮʠʡ. ʀʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. ʂʘʢ ʫʢʘʟʘʥʦ ʚ 

ʪʘʙʣʠʮʝ, ʦʥʠ ʦʙʲʝʜʠʥʷʶʪ ʜʘʥʥʳʝ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ.  

 

ʊʘʙʣʠʮʘ 3. ʇʦʧʫʣʷʮʠʠ ʙʘʣʪʦʚ ʠ ʩʣʘʚʷʥ ʚʟʷʪʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ 

 

ʥʘʟʚʘʥʠʝ ʧʦʧʫʣʷʮʠʠ 

N, 

ʦʙʲʝʤ 

ʚʳʙʦʨʢʠ 

ʀʩʪʦʯʥʠʢ 

ʃʠʪʦʚʮʳ-ʘʫʢʪhʘʡʪʳ, ʚʦʩʪʦʯʥʳʝ 
 

62 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʃʠʪʦʚʮʳ ï ʘʫʢʪhʘʡʪʳ, 

ʶʞʥʳʝ 
38 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʃʠʪʦʚʮʳ-ʘʫʢʪhʘʡʪʳ, 

ʟʘʧʘʜʥʳʝ 
50 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʃʠʪʦʚʮʳ-ʞʝʤʘʡʪʳ, 

ʚʦʩʪʦʯʥʳʝ 
65 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʃʠʪʦʚʮʳ-ʞʝʤʘʡʪʳ, ʶʞʥʳʝ 48 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʃʠʪʦʚʮʳ-ʞʝʤʘʡʪʳ, ʟʘʧʘʜʥʳʝ 38 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʃʘʪʳʰʠ 113 Lappalainen et al., 2008; Underhill 

et al., 2010; Rootsi et al., 2012 

ɹʝʣʘʨʫʩʳ ʶʛʦ-ʚʦʩʪʦʯʥʳʝ 

(ɹʨʝʩʪ) 
96 Kushniarevich et al., 2013 

ɹʝʣʘʨʫʩʳ ʩʝʚʝʨʥʳʝ (ɺʠʪʝʙʩʢ)  100 Kushniarevich et al., 2013 

ɹʝʣʘʨʫʩʳ ʮʝʥʪʨʘʣʴʥʳʝ 93 Kushniarevich et al.,2013 

ɹʝʣʘʨʫʩʳ ʚʦʩʪʦʯʥʳʝ 85 Kushniarevich et al.,2013 

ɹʝʣʘʨʫʩʳ, ɺʦʩʪʦʯʥʦʝ 

ʇʦʣʝʩʴʝ 
98 Kushniarevich et al.,2013 

ɹʝʣʘʨʫʩʳ ʶʛʦ-ʟʘʧʘʜʥʳʝ 121 Kushniarevich et al.,2013 
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(ɿʘʧʘʜʥʦʝ ʇʦʣʝʩʴʝ)  

ɹʝʣʘʨʫʩʳ ʟʘʧʘʜʥʳʝ 75 Kushniarevich et al.,2013 

ɹʝʣʘʨʫʩʳ ʩʝʚʝʨʥʳʝ 102 Kushniarevich et al.,2013 

ʈʫʩʩʢʠʝ (ʄʝʟʝʥʴ) 54 Balanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ʇʠʥʝʛʘ, 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ.)  
114 Balanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ʂʨʘʩʥʦʙʦʨʩʢ, 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ)  

91 Balanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ɺʦʣʦʛʜʘ)  121 Balanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ʈʷʟʘʥʩʢʘʷ ʦʙʣ.) 100 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʈʫʩʩʢʠʝ (ʃʠʚʥʳ, ʆʨʣʦʚʩʢʘʷ 

ʦʙʣ.)  
110 Balanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ʇʨʠʩʪʝʥʴ, ʂʫʨʩʢʘʷ 

ʦʙʣ.)  
45 Balanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ʈʝʧʴʝʚʢʘ, 

ɺʦʨʦʥʝʞʩʢʘʷ ʦʙʣ 
96 uBalanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ɹʝʣʛʦʨʦʜ)  143 Balanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ʋʥʞʘ, ʂʦʩʪʨʦʤʩʢʘʷ 

ʦʙʣ.)  
52 Balanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ʂʘʰʠʥ, ʊʚʝʨʩʢʘʷ 

ʦʙʣ.)  
73 Balanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ʇʦʨʭʦʚ, ʇʩʢʦʚʩʢʘʷ 

ʦʙʣ.)  
57 Balanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ʆʩʪʨʦʚ, ʇʩʢʦʚʩʢʘʷ 

ʦʙʣ.)  
75 Balanovsky et al., 2008 

ʈʫʩʩʢʠʝ (ʈʦʩʣʘʚʣʴ, 

ʉʤʦʣʝʥʩʢʘʷ ʦʙʣ) 

107 Balanovsky et al., 2008 

ʋʢʨʘʠʥʘ (ʀʚʘʥʦ-

ʌʨʘʥʢʦʚʩʢʩʢʘʷ ʦʙʣ.)  
57 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʋʢʨʘʠʥʮʳ (ʃʴʚʦʚʩʢʘʷ ʦʙʣ.)  101 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʋʢʨʘʠʥʮʳ (ʏʝʨʢʘʩʩʢʘʷ ʦʙʣ.)  114 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʋʢʨʘʠʥʮ  r(ʍʤʝʣʴʥʠʮʢʘʷ 

ʦʙʣ.)  
176 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʋʢʨʘʠʥʮʳ  (ʉʫʤʩʢʘʷ ʦʙʣ.)  101 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 
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ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʋʢʨʘʠʥʮʳ (ʍʘʨʴʢʦʚʩʢʘʷ ʦʙʣ.)  56 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʋʢʨʘʠʥʮʳ (ɹʝʣʛʦʨʦʜʩʢʘʷ 

ʦʙʣ.)  
56 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʋʢʨʘʠʥʮʳ (ɿʘʢʘʨʧʘʪʩʢʘʷ 

ʦʙʣ.) 

50 ɼʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ 

ʯʝʣʦʚʝʢʘ (ʨʫʢ. ɹʘʣʘʥʦʚʩʢʘʷ ɽ.ɺ.) 

ʉʣʦʚʝʥʮʳ 75 Battaglia et al., 2008; Underhill et 

al., 2010 

ʍʦʨʚʘʪʳ 1 89 Battaglia et al., 2008; Underhill et 

al., 2010 

ʍʦʨʚʘʪʳ 2 88 Pericic et al., 2005; Underhill et al., 

2010; Myres et al., 2010; 

ɹʦʩʥʠʡʮʳ (ʍʦʨʚʘʪʠʷ) 90 Battaglia et al., 2008; Underhill et 

al., 2010 

ɹʦʩʥʠʡʮʳ (ɻʝʨʮʝʛʦʚʠʥʘ) 133 Pericic et al., 2005; Underhill et al., 

2010; Myres et al., 2010; 

ɹʦʩʥʠʡʮʳ (ʉʝʨʙʠʷ) 81 Battaglia et al., 2008; Underhill et 

al., 2010 

ɹʦʩʥʠʡʮʳ 1 65 Pericic et al., 2005; Underhill et al., 

2010; Myres et al., 2010; 

ɹʦʩʥʠʡʮʳ 2 84 Battaglia et al., 2008; Underhill et 

al., 2010 

ʉʝʨʙʳ 1  110 Pericic et al., 2005; Underhill et al., 

2010; Myres et al., 2010; 

ʉʝʨʙʳ 2 103 Regueiro et al., 2012 

ʄʘʢʝʜʦʥʮʳ 1 73 Pericic et al., 2005; Underhill et al., 

2010; Myres et al., 2010; 

ʄʘʢʝʜʦʥʮʳ 2 211 Noveski et al., 2009 

ɹʦʣʛʘʨʳ (ɹʫʨʛʘʩ)  45 Karachanak et al., 2013 

ɹʦʣʛʘʨʳ (ʃʦʚʝʯ)  62 Karachanak et al., 2013 

ɹʦʣʛʘʨʳ (ʄʦʥʪʘʥʘ)  80 Karachanak et al., 2013 

ɹʦʣʛʘʨʳ  (ʇʣʦʚʜʠʚ)  159 Karachanak et al., 2013 

ɹʦʣʛʘʨʳ (ʉʦʬʠʷ)  257 Karachanak et al., 2013 

ɹʦʣʛʘʨʳ (ʍʘʩʢʦʚʦ)  41 Karachanak et al., 2013 

ʏʝʭʠ (ɹʨʥʦ)  46 Luca et al., 2006; Underhill et al., 

2010; Myres et al., 2010; 

ʏʝʭʠ (ɻʨʘʜʝʮ-ʂʘʨʣʦʚʝ)  49 Luca et al., 2006; Underhill et al., 
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2010; Myres et al., 2010; 

ʏʝʭʠ (ʂʣʘʪʦʚʠ)  48 Luca et al., 2006; Underhill et al., 

2010; Myres et al., 2010; 

ʏʝʭʠ (ʇʠʩʝʢ)  65 Luca et al., 2006; Underhill et al., 

2010; Myres et al., 2010; 

ʏʝʭʠ (ʊʨʝʙʠʢ)  49 Luca et al., 2006; Underhill et al., 

2010; Myres et al., 2010; 

ʇʦʣʷʢʠ ʂʘʰʫʙʩʢʠʡ ʨʝʛʠʦʥ 

(ʮʝʥʪʨ)  

93 Rebala et al., 2012 

ʇʦʣʷʢʠ ʂʘʰʫʙʩʢʠʡ ʨʝʛʠʦʥ 

(ʩʝʚʝʨ)  
70 Rebala et al., 2012 

ʇʦʣʷʢʠ ʂʘʰʫʙʩʢʠʡ ʨʝʛʠʦʥ 

(ʶʛ)  
41 Rebala et al., 2012 

ʇʦʣʷʢʠ (ʂʘʰʫʙʳ)  158 Rebala et al., 2012 

ʇʦʣʷʢʠ 158 Rebala et al., 2012 

ʇʦʣʷʢʠ (ɺʨʦʮʣʘʚ)  99 Battaglia et al., 2008; Underhill et 

al., 2010 

ʉʦʨʙʳ (ɻʝʨʤʘʥʠʷ)  123 Rebala et al., 2012 

ʉʣʦʚʘʢʠ 164 Rebala et al., 2012 

 

2.2     ʄʝʪʦʜʳ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ 

 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ɼʅʂ ʧʦ 

ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ Genochip ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʨʫʜʦʝʤʢʠʡ ʵʪʘʧ 

ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʜʣʷ 

ʢʘʞʜʦʛʦ ʥʘʨʦʜʘ ʦʪʙʠʨʘʣʠʩʴ ʦʙʨʘʟʮʳ ʠʟ ʨʘʟʥʳʭ ʩʫʙʵʪʥʦʩʦʚ ʠʣʠ ʨʘʟʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ   ʨʘʡʦʥʦʚ. 

ɼʘʣʝʝ ʦʪʙʦʨ ʚʝʣʩʷ ʧʦ ʢʘʯʝʩʪʚʫ ɼʅʂ. ʕʪʦʪ ʬʘʢʪʦʨ ʚʘʞʝʥ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʨʝʭʩʪʫʧʝʥʯʘʪʫʶ ʩʠʩʪʝʤʫ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ɼʅʂ. 

¶ ʇʨʦʤʝʨ ʢʦʥʮʝʥʪʨʘʮʠʠ ɼʅʂ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ Nanodrop 2000C.  

ʆʧʨʝʜʝʣʷʣʘʩʴ ʦʙʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ɼʅʂ ʚ ʦʙʨʘʟʮʝ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʪʘʤ ʙʝʣʢʦʚʦʛʦ 
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ʣʠʙʦ ʬʝʥʦʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ʆʙʨʘʟʮʳ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʦʛʣʦʱʘʝʤʳʭ ʚʦʣʥ 

260/280 < 1.8 ʠʣʠ 260/230>2.3 ʥʝ ʙʨʘʣʠʩʴ ʚ ʜʘʣʴʥʝʡʰʫʶ ʨʘʙʦʪʫ. 

¶ ʇʦʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʕʪʦʪ ʧʫʥʢʪ ʤʦʞʝʪ 

ʧʦʢʘʟʘʪʴʩʷ ʠʟʙʳʪʦʯʥʳʤ, ʦʜʥʘʢʦ ʨʝʘʣʴʥʳʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦ ʥʝ ʪʘʢ. ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 

ʧʦʟʚʦʣʷʶʪ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʪʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʥʝ ʩʦʜʝʨʞʘʪ ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʡ 

ɼʅʂ. ʆʙʨʘʟʮʳ ʩ ʜʝʛʨʘʜʠʨʦʚʘʥʥʦʡ ɼʅʂ ʠʩʢʣʶʯʘʣʠʩʴ. 

¶ ʇʨʦʤʝʨ ʢʦʥʮʝʥʪʨʘʮʠʠ ɼʅʂ ʩ ʧʦʤʦʱʴʶ ʬʣʫʦʨʠʤʝʪʨʘ Qubit. ɼʘʥʥʳʡ ʧʨʠʙʦʨ 

ʠʟʤʝʨʷʝʪ ʣʠʰʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʚʫʭʮʝʧʦʯʝʯʥʦʡ ɼʅʂ, ʧʦʵʪʦʤʫ ʵʪʠ ʟʥʘʯʝʥʠʷ 

ʪʦʯʥʝʝ, ʯʝʤ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʩ ʧʦʤʦʱʴʶ Nanodrop.  ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʥʘʤʠ ʙʳʣʠ 

ʦʪʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʝ ʤʝʥʝʝ 80 ʥʛ/ʤʢʣ ʠ ʧʨʠʚʝʜʝʥʳ ʢ ʝʜʠʥʦʡ 

ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 75 ʥʛ/ʤʢʣ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʵʪʘʧʥʦʛʦ ʦʪʙʦʨʘ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʝʜʠʥʳʡ ʥʘʙʦʨ 

ʦʙʨʘʟʮʦʚ ʠʟ 245 ʩʦʙʩʪʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʚʩʝʤ ʮʝʣʷʤ ʥʘʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʣʘʪʬʦʨʤʝ Illumina ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ GenoChip [Elhaik et al., 2013]. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʜʣʷ 95% ʥʘʰʠʭ ʦʙʨʘʟʮʦʚ ʧʦʢʘʟʘʪʝʣʴ çcall rateè 

ʩʦʩʪʘʚʠʣ 99% ʠ ʚʳʰʝ, ʯʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʥʘʤʠ ʩʪʨʘʪʝʛʠʷ ʦʪʙʦʨʘ 

ʦʙʨʘʟʮʦʚ ʦʢʘʟʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʡ. 

 

 

2.3     ʄʝʪʦʜʳ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʧʦʣʠʤʦʨʬʠʟʤʘ Y-ʭʨʦʤʦʩʦʤʳ  

 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʩʣʫʞʠʣʘ ʪʦʪʘʣʴʥʘʷ ɼʅʂ, ʚʳʜʝʣʝʥʥʘʷ ʠʟ 

ʩʣʶʥʳ ʬʝʥʦʣ-ʭʣʦʨʦʬʦʨʤʥʳʤ ʤʝʪʦʜʦʤ. ɺʩʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦ ʜʚʫʤ 

ʩʠʩʪʝʤʘʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ - SNP ʠ STR ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ. 

ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ SNP ʤʘʨʢʝʨʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʇʎʈ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

ʥʘ ʧʨʠʙʦʨʘʭ StepOnePlus ʠ 9700HT (Applied Biosystems) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ʪʝʭʥʦʣʦʛʠʠ Taqman (Applied Biosystems). ɸʥʘʣʠʟʠʨʦʚʘʣʩʷ ʧʦʣʠʤʦʨʬʠʟʤ 50 SNP 

ʤʘʨʢʝʨʦʚ. ʌʨʘʛʤʝʥʪʥʳʡ ʘʥʘʣʠʟ 17 ʣʦʢʫʩʦʚ STR ʤʘʨʢʝʨʦʚ Y-ʭʨʦʤʦʩʦʤʳ ʧʨʦʚʝʜʝʥ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʦʛʦ ʥʘʙʦʨʘ Y-filer PCR Amplification Kit  

(Applied Biosystems) ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ABI 3130xl (Applied 

Biosystems) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ GeneMapper (Applied 

Biosystems). ʀʩʩʣʝʜʦʚʘʥʳ ʣʦʢʫʩʳ: DYS19, DYS385a, DYS385b, DYS389I, 

DYS389II , DYS390, DYS391, DYS392, DYS393, DYS437, DYS438, DYS439, 

DYS448, DYS456, DYS458, DYS635, GATAH4. 

 

2.4     ʆʙʱʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʜʘʥʥʳʭ  

 ʇʝʨʚʠʯʥʘʷ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ.  

ɼʘʥʥʳʝ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʬʦʨʤʘʪʝ .csv ʠ  ʟʘʪʝʤ 

ʦʙʲʝʜʠʥʝʥʳ ʚ ʝʜʠʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʘʭ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ 

ʧʨʦʛʨʘʤʤʝ Plink [PLINK (1.07), author:      Shaun Purcell, URL:         

http://pngu.mgh.harvard.edu/purcell/plink/; Purcell et al., 2007]: .map ʠ .ped. (ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʟʘʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʪʨʦʠʯʥʫʶ ʩʠʩʪʝʤʫ ʬʘʡʣʦʚ: .bed, .bim, .fam).  

PCA (ʘʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ).  

ʕʪʦʪ ʢʣʘʩʩʠʯʝʩʢʠʡ ʤʝʪʦʜ ʤʥʦʛʦʤʝʨʥʦʡ  ʩʪʘʪʠʩʪʠʢʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʠ ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʧʦʣʥʦʛʝʥʦʤʥʳʭ ʜʘʥʥʳʭ. ʅʘʤʠ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʧʦʧʫʣʷʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʳ ʜʘʥʥʳʝ ʠʟ ʨʘʙʦʪʳ [Elhaik et al., 2013]  ʠ ʜʘʥʥʳʝ 

ʧʦʣʫʯʝʥʥʳʝ ʙʣʘʛʦʜʘʨʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʢʦʣʣʝʛʘʤʠ. ɺʩʝʛʦ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʜʣʷ 2 ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʧʦ ʦʙʨʘʟʮʘʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ɼʅʂ ʠ ʛʨʘʬʠʢ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʜʨʝʚʥʝʡ ɼʅʂ. 

ɼʣʷ ʛʨʘʬʠʢʘ ʚ ʤʘʩʰʪʘʙʝ ɽʚʨʘʟʠʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʩʦʩʪʘʚʠʣʦ 546 ʠʥʜʠʚʠʜʦʚ.  

ʇʦʧʫʣʷʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʘʥʘʣʠʟʘ, ʧʦʢʘʟʘʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 3. 

 

http://pngu.mgh.harvard.edu/purcell/plink/
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ʈʠʩʫʥʦʢ  3. ʂʘʨʪʘ ʧʦʧʫʣʷʮʠʡ, ʠʟʫʯʝʥʥʳʭ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ 

GenoChip ʠ ʚʟʷʪʳʭ ʚ ʘʥʘʣʠʟ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʳʭ ʧʦ ʜʨʝʚʥʝʡ ɼʅʂ 

ʠʩʧʦʣʴʟʦʚʘʥ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʧʦ 644 ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʮʘʤ, ʜʘʥʥʳʝ ʧʦ ʜʨʝʚʥʝʡ 

ɼʅʂ ʚʟʷʪʳ ʠʟ ʨʘʙʦʪ [Haak et al., 2015; All entoft et al., 2015; Matheison et al., 2016]. 

ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʘʥʘʣʠʟʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʚʩʝ ʜʘʥʥʳʝ ʙʳʣʠ 

ʦʙʨʘʙʦʪʘʥʳ ʚ ʧʨʦʛʨʘʤʤʝ plink ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: mind=0,1 (ʠʩʢʣʶʯʘʝʪ 

ʠʥʜʠʚʠʜʦʚ ʚ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ (0,1%) ʧʨʦʧʫʱʝʥʥʳʭ, ʥʝ ʧʨʦʰʝʜʰʠʭ 

ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʝ ʟʘʤʝʥ), maf=0,05 (ʠʩʢʣʶʯʘʶʪʩʷ SNP ʩ ʦʙʱʝʡ ʯʘʩʪʦʪʦʡ ʤʝʥʴʰʝ 

0.05); geno-0,1 (ʠʩʢʣʶʯʘʶʪʩʷ SNP, ʧʦ ʢʦʪʦʨʳʤ ʥʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʮʦʚ). ɿʘʪʝʤ ʧʨʦʚʦʜʠʪʩʷ çʦʪʩʝʚè ʩʮʝʧʣʝʥʥʳʭ 

ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ï LD pruning. ʆʪʩʝʚ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʨʦʛʨʘʤʤʝ 

plink ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʧʦʧʘʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʛʝʥʦʪʠʧʦʚ r
2
>0.2 ʩ ʦʢʥʦʤ ʚ 

1500 SNP, ʩ ʰʘʛʦʤ ʚ 150 SNP. ɺ ʘʥʘʣʠʟ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʛʣʘʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪ ʙʨʘʣʠʩʴ ʪʦʣʴʢʦ ʘʫʪʦʩʦʤʥʳʝ SNP. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ PCA 
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ʘʥʘʣʠʟʘ ʙʳʣ ʧʦʣʫʯʝʥ ʝʜʠʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʩ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ SNP ʦʢʦʣʦ 

46 000.  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʠ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ R studio 3.2.1.  

ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʩ ʜʘʥʥʳʤʠ ʧʦ ʜʨʝʚʥʝʡ ɼʅʂ ʠ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʇʨʦʢʨʫʩʪʦʚʘ ʘʥʘʣʠʟʘ. ɼʣʷ ʥʘʯʘʣʘ 

ʥʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʮʠʠ ʧʨʦʛʨʘʤʤʳ smartpca1 (ʚʝʨʩʠʷ: 10210) ʚ ʧʨʦʛʨʘʤʤʝ 

EIGENSOFT2,3 5.0.1 ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʙʨʘʟʮʦʚ. ɿʘʪʝʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʇʨʦʢʨʫʩʪʦʚ ʘʥʘʣʠʟ ʜʣʷ ʩʦʚʤʝʱʝʥʠʷ ʛʨʘʬʠʢʘ 

ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ  ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʮʘʤ ʩ ʜʘʥʥʳʤʠ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ 

ʜʨʝʚʥʠʭ ʦʙʨʘʟʮʦʚ, ʠʤʝʶʱʠʭ ʥʝ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʝ ʧʦʢʨʳʪʠʝ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ 

ʢʘʢ ʦʧʠʩʘʥʦ ʚ [Lazaridis et al., 2014]. 

ADMIXTURE  ʘʥʘʣʠʟ.  

ɸʥʘʣʠʟ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʝʪʦʜʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ, ʨʝʘʣʠʟʦʚʘʥ ʥʘʤʠ ʥʘ ʤʘʩʩʠʚʝ 

ʜʘʥʥʳʭ ʠʟ   767 ʦʙʨʘʟʮʦʚ (ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʦʙʨʘʟʮʳ ʠʟ ʨʘʙʦʪʳ Elhaik et al., 

2013] ʚ ʧʨʦʛʨʘʤʤʝ  ADMIXTURE. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʘʥʘʣʠʟʘ ʜʘʥʥʳʝ ʙʳʣʠ 

ʦʙʨʘʙʦʪʘʥʳ ʚ ʧʨʦʛʨʘʤʤʝ plink ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: maf=0.01, geno=0.03, 

mind=0.03, ʪʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ çʦʪʩʝʚè ʩʮʝʧʣʝʥʥʳʭ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʭ ʟʘʤʝʥ ï 

LD pruning.  ɸʥʘʣʠʟ ʧʨʦʚʝʜʝʥ ʧʨʠ K=2-16. ADMIXTURE ʜʘʝʪ ʦʮʝʥʢʫ ʜʘʶʱʠʭ 

ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʫʶ ʢʘʨʪʠʥʫ K ʧʫʪʝʤ ʚʳʯʠʩʣʝʥʠʷ ʠʥʜʝʢʩʘ ʢʨʦʩʩ-ʚʘʣʠʜʘʮʠʠ 

(CV), ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪ ʪʦʯʥʦʩʪʴ ʧʨʝʜʩʢʘʟʘʥʠʷ [Yunusbaev et al., 2015] ʤʦʜʝʣʠ 

ʧʨʠ ʟʘʜʘʥʥʦʤ ʂ. ɺ ʥʘʰʝʤ ʘʥʘʣʠʟʝ ʥʘʠʣʫʯʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ  ʧʦʣʫʯʝʥ 

ʧʨʠ K=9. ʇʦʵʪʦʤʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʘʥʥʳʝ ʧʨʠ K=9. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ADMIXTURE ʧʨʦʚʦʜʠʣʘʩʴ ʚ Microsoft Excel 2003. 

ʈʘʩʯʝʪ ʤʘʪʨʠʮʳ FST ʨʘʩʩʪʦʷʥʠʡ.  

ʈʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʩʦʛʣʘʩʥʦ Weir and Cockerham [Weir and Cocker, 1984] ʩ 

ʧʦʤʦʱʴʶ ʩʢʨʠʧʪʘ ʜʣʷ ʨʘʙʦʪʳ ʚ  ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ R studio 3.2.1. [Metspalu et al., 

2011] c ʧʦʩʣʝʜʫʶʱʝʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʤʘʪʨʠʮʳ ʚ Microsoft Excel 2003. ɺ ʘʥʘʣʠʟ 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ 43 ʧʦʧʫʣʷʮʠʠ. 
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ʈʘʩʯʝʪ ʝʚʢʣʠʜʦʚʳʭ ʨʘʩʩʪʦʷʥʠʡ.  

ʇʦʩʢʦʣʴʢʫ ʠʟ-ʟʘ ʧʨʦʙʣʝʤ ʩ ʢʘʯʝʩʪʚʦʤ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʜʨʝʚʥʝʡ ɼʅʂ, 

ʨʘʩʩʯʠʪʘʪʴ ʤʘʪʨʠʮʫ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ 

ʠ ʜʨʝʚʥʠʤʠ ʦʙʨʘʟʮʘʤʠ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ (N=4) ʠʟ ʨʘʙʦʪ [Haak et al., 2015; Allentoft 

et al., 2015] ʠ ʜʨʝʚʥʠʤʠ ʦʙʨʘʟʮʘʤʠ ʚʨʝʤʝʥ ʥʝʦʣʠʪʘ ʠʟ ɸʥʘʪʦʣʠʠ (N=3) [Matheison 

et al., 2015] ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʝʚʢʣʠʜʦʚʳ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʦʙʨʘʟʮʦʚ ʜʦ ʚʩʝʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʦʧʫʣʷʮʠʡ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʘʪʨʠʮʳ ʨʘʩʩʪʦʷʥʠʡ ʧʨʦʚʝʜʝʥʘ ʚ Microsoft Excel 2003. 

ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ.  

ɹʳʣ ʧʨʦʚʝʜʝʥ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦ ʤʘʪʨʠʮʝ FST ʨʘʩʩʪʦʷʥʠʡ ʠ ʧʦ 

ʯʘʩʪʦʪʘʤ ʤʘʨʢʝʨʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʤʝʪʦʜʘʤʠ ʧʦʠʩʢʘ, ʦʧʠʩʘʥʥʳʤʠ ʚ ʧʫʥʢʪʝ 2.5   

ʧʦʩʪʨʦʝʥʳ ʩʝʨʠʠ ʢʘʨʪ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ GeneGeo, ʩʦʟʜʘʥʥʦʤ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʆ.ʇ. ɹʘʣʘʥʦʚʩʢʦʛʦ [Haak W. et al., 2010; ʂʦʰʝʣʴ ʉ.ʄ. ʠ ʜʨ., 2011; 

Balanovsky O. et al., 2015]. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ, ʙʨʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʚʝʩʦʚʘʷ ʬʫʥʢʮʠʷ 3 ʠ ʨʘʜʠʫʩ ʚʣʠʷʥʠʷ ï 10 000 ʢʤ.  

 

2.5     ʇʦʠʩʢ ʤʘʨʢʝʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ 

ʷʟʳʢʦʚʦʡ ʦʙʱʥʦʩʪʠ. 

ɺʩʝ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʨʘʟʙʠʪʳ ʥʘ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ: ʧʦʧʫʣʷʮʠʷ, 

ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʢ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʝ ʠ ʝʸ ʠʥʦʷʟʳʯʥʳʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʩʦʩʝʜʠ. ɺʩʝʛʦ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 557 ʦʙʨʘʟʮʦʚ. ʂʦʤʧʣʝʢʩʳ 

ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1 ʠ ʚ ʪʘʙʣʠʮʝ 1. ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʯʘʩʪʦʪʳ 

ʤʘʨʢʝʨʦʚ ʚ ʢʘʞʜʦʡ ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ. ʇʦʠʩʢ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʪʨʝʤ 

ʢʨʠʪʝʨʷʤ: 

1. ɺ ʢʘʞʜʦʤ ʢʦʤʧʣʝʢʩʝ ʩʨʘʚʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʨʫʩʩʢʠʝ - ʢʘʟʘʥʩʢʠʝ ʪʘʪʘʨʳ, 

ʤʦʨʜʚʘ, ʢʘʨʝʣ, ʚʝʧʩʦʚ) ʦʪʙʠʨʘʣʠʩʴ ʤʘʨʢʝʨʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ (ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʫ ʨʫʩʩʢʠʭ), ʥʦ ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʫ ʥʝ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ (ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʫ ʪʘʪʘʨ, ʤʦʨʜʚʳ, ʢʘʨʝʣ, ʚʝʧʩʦʚ). ʇʨʠ 
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ʵʪʦʤ ʤʦʞʥʦ ʪʨʝʙʦʚʘʪʴ, ʯʪʦʙʳ ʤʘʨʢʝʨ ʫʜʦʚʣʝʪʚʦʨʷʣ ʵʪʦʤʫ ʢʨʠʪʝʨʠʶ ʚ 

ʢʘʞʜʦʡ ʧʘʨʝ, ʠʣʠ ʪʦʣʴʢʦ ʚ ʧʷʪʠ ʧʘʨʘʭ ʠ ʪʘʢ ʜʘʣʝʝ.  

2. ɺ ʢʘʞʜʦʤ ʢʦʤʧʣʝʢʩʝ ʩʨʘʚʥʝʥʠʷ ʦʪʙʠʨʘʣʠʩʴ ʤʘʨʢʝʨʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʩ ʯʘʩʪʦʪʦʡ,  ʚ ʜʚʘ ʨʘʟʘ ʯʘʱʝ, ʯʝʤ ʫ ʥʝ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʠʟ 

ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʨʘʚʥʝʥʠʷ. ʂʘʢ ʠ ʜʣʷ ʧʨʝʜʳʜʫʱʝʛʦ ʢʨʠʪʝʨʠʷ, ʚʦʟʤʦʞʥʳ 

ʚʘʨʠʘʥʪʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʯʠʩʣʦʤ ʧʘʨ, ʚ ʢʦʪʦʨʳʭ ʵʪʦ ʫʩʣʦʚʠʝ ʜʦʣʞʥʦ 

ʩʦʙʣʶʜʘʪʴʩʷ.  

3. ʇʦʜʭʦʜ, ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʝʜʳʜʫʱʝʤʫ, ʪʦʣʴʢʦ ʤʘʨʢʝʨ ʜʦʣʞʝʥ ʙʳʣ 

ʚʩʪʨʝʯʘʪʴʩʷ ʫ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʭʦʪʷ ʙʳ ʥʝʤʥʦʛʦ ʯʘʱʝ, ʯʝʤ ʩʨʝʜʠ ʠʭ 

çʧʘʨʥʳʭè ʥʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʩʦʩʝʜʝʡ.  

ʇʦʠʩʢ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʨʦʛʨʘʤʤʝ MicrosoftOffice 2013. ɼʣʷ ʧʨʦʚʝʨʢʠ  

ʥʘʜʝʞʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʥʘʨʫʞʝʥʥʳʭ ʤʘʨʢʝʨʦʚ, ʥʘʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʩʣʫʯʘʡʥʦʝ 

ʦʙʲʝʜʠʥʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ. ɹʳʣ ʩʛʝʥʝʨʠʨʦʚʘʥ 

ʨʷʜ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʢʘʞʜʦʝ ʯʠʩʣʦ ʙʳʣʦ ʧʨʠʩʚʦʝʥʦ ʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ. ɿʘʪʝʤ 

ʯʠʩʣʘ ʙʳʣʠ ʦʪʬʠʣʴʪʨʦʚʘʥʳ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʧʫʣʷʮʠʠ ʦʢʘʟʘʣʠʩʴ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ. ɼʣʷ ʚʩʝʭ ʧʦʣʫʯʝʥʥʳʭ ʪʘʢʠʤ ʩʣʫʯʘʡʥʳʤ 

ʦʙʨʘʟʦʤ ʧʘʨ ʧʦʧʫʣʷʮʠʡ ʧʨʦʚʦʜʠʣʩʷ ʧʦʠʩʢ ʤʘʨʢʝʨʦʚ ʧʦ ʢʨʠʪʝʨʠʷʤ ʦʧʠʩʘʥʥʳʤ 

ʚʳʰʝ. 

ʇʨʦʚʝʨʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʪʨʠ ʨʘʟʘ, ʧʨʠ ʵʪʦʤ ʧʦʧʫʣʷʮʠʠ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʫʢʘʟʘʥʥʳʝ ʥʠʞʝ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ. 

1. ʇʨʠ ʧʝʨʚʦʡ ʩʣʫʯʘʡʥʦʡ ʧʨʦʚʝʨʢʝ ʧʦʧʫʣʷʮʠʠ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ: ʘʨʤʷʥʝ ʠ ʢʘʟʘʥʩʢʠʝ ʪʘʪʘʨʳ; 

ʠʩʧʘʥʮʳ ʠ ʢʫʚʝʡʪʮʳ;  ʦʩʝʪʠʥʳ ʠ ʠʩʧʘʥʩʢʠʝ ʙʘʩʢʠ; ʢʘʨʝʣʳ, ʚʝʧʩʳ, 

ʫʟʙʝʢʠ ʠ ʜʨʘʚʠʜʳ, ʨʫʩʩʢʠʝ; ʠʨʘʥʮʳ ʠ ʬʠʥʥʳ; ʬʨʘʥʮʫʟʳ, ʵʩʪʦʥʮʳ ʠ 

ʬʨʘʥʮʫʟʩʢʠʝ ʙʘʩʢʠ;  ʪʘʜʞʠʢʠ, ʠʥʛʫʰʠ ʠ ʙʨʘʭʤʘʥʳ, ʯʝʯʝʥʮʳ; ʥʦʛʘʡʮʳ, 

ʫʢʨʘʠʥʮʳ ʠ ʣʠʪʦʚʮʳ, ʢʘʙʘʨʜʠʥʮʳ;  ʤʦʨʜʚʘ, ʣʠʚʘʥʮʳ ʠ ʢʨʳʤʩʢʠʝ 

ʪʘʪʘʨʳ, ʛʨʫʟʠʥʳ.  

2. ʇʨʠ ʚʪʦʨʦʡ ʩʣʫʯʘʡʥʦʡ ʧʨʦʚʝʨʢʝ ʧʦʧʫʣʷʮʠʠ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ: ʢʫʚʝʡʪʮʳ ʠ ʦʩʝʪʠʥʳ; ʬʠʥʥʳ ʠ 
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ʘʨʤʷʥʝ; ʢʨʳʤʩʢʠʝ ʪʘʪʘʨʳ ʠ ʯʝʯʝʥʮʳ; ʥʦʛʘʡʮʳ, ʛʨʫʟʠʥʳ ʠ ʪʘʪʘʨʳ, 

ʤʦʨʜʚʘ; ʫʢʨʘʠʥʮʳ, ʢʘʨʝʣʳ, ʚʝʧʩʳ ʠ ʠʨʘʥʮʳ; ʠʩʧʘʥʩʢʠʝ ʠ ʬʨʘʥʮʫʟʩʢʠʝ 

ʙʘʩʢʠ ʠ ʠʩʧʘʥʮʳ; ʢʘʙʘʨʜʠʥʮʳ, ʵʩʪʦʥʮʳ ʠ ʠʩʧʘʥʮʳ, ʫʟʙʝʢʠ; ʬʨʘʥʮʫʟʳ, 

ʠʥʛʫʰʠ ʠ ʣʠʪʦʚʮʳ, ʙʨʘʭʤʘʥʳ; ʣʠʚʘʥʮʳ, ʜʨʘʚʠʜʳ ʠ ʪʘʜʞʠʢʠ, ʨʫʩʩʢʠʝ. 

3. ʇʨʠ ʪʨʝʪʴʝʡ ʩʣʫʯʘʡʥʦʡ ʧʨʦʚʝʨʢʝ ʧʦʧʫʣʷʮʠʠ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ: ʣʠʪʦʚʮʳ ʠ ʫʟʙʝʢʠ; ʨʫʩʩʢʠʝ ʠ 

ʬʠʥʥʳ; ʤʦʨʜʚʘ ʠ ʪʘʜʞʠʢʠ; ʠʩʧʘʥʮʳ, ʣʠʚʘʥʮʳ ʠ ʠʩʧʘʥʩʢʠʝ ʙʘʩʢʠ, 

ʢʘʨʝʣʳ, ʚʝʧʩ;r ʠʥʛʫʰʠ, ʥʦʛʘʡʮʳ ʠ ʢʫʚʝʡʪʮʳ, ʬʨʘʥʮʫʟʳ; ʯʝʯʝʥʮʳ, 

ʛʨʫʟʠʥʳ ʠ ʬʨʘʥʮʫʟʩʢʠʝ ʙʘʩʢʠ; ʜʨʘʚʠʜʳ, ʢʨʳʤʩʢʠʝ ʪʘʪʘʨʳ ʠ ʙʨʘʭʤʘʥʳ, 

ʠʨʘʥʮʳ; ʦʩʝʪʠʥʳ ʠ ʢʘʙʘʨʜʠʥʮʳ; ʫʢʨʘʠʥʮʳ, ʪʘʪʘʨʳ ʠ ʵʩʪʦʥʮʳ, ʘʨʤʷʥʝ. 

 

 

 

 

2.6     ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ, ʬʠʣʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʘ Y-ʭʨʦʤʦʩʦʤʳ 

 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʨʘʩʩʯʠʪʘʥʳ 

ʚ ʧʨʦʛʨʘʤʤʝ DJ  [Balanovsky et al.,, 2008] ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʛʨʘʬʠʢʘʭ 

ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ Statistica 6.0 [StatSoft. Inc., 2001] 

[StatSoft, Inc. STATISTICA (data analysis software system). version 62001. 

www.statsoft.com). ɼʣʷ ʠʟʫʯʝʥʠʷ ʛʝʥʦʬʦʥʜʘ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʝʩʴ ʤʘʩʩʠʚ ʠʥʬʦʨʤʘʮʠʠ ʫʢʘʟʘʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 3. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʨʤʷʥʩʢʦʡ ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ ʧʦʤʠʤʦ ʜʘʥʥʳʭ ʠʟ ʨʘʙʦʪ, ʫʢʘʟʘʥʥʳʭ 

ʚ ʪʘʙʣʠʮʝ 2, ʚ ʘʥʘʣʠʟ ʙʳʣʠ ʚʟʷʪʳ ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: Abu-

Amero et al., 2009; Balanovsky et al., 2011; Battaglia et al., 2008; Cadenas et al., 2007; 

Cinnioglu et al., 2003; Di Cristofaro et al., 2013; El Sibai et al., 2009; Flores et al., 

2005; Grugni et al, 2012; Haber et al., 2011; Karachanak et al., 2013; King et al., 2008; 

http://www.statsoft.com/
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Pericic et al., 2005; Sanchez et al., 2005; Varzary et al., 2009; Zalloua et al., 2008a; 

Zalloua et al., 2008b. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʝʪʠ ʧʦ STR ʛʘʧʣʦʪʠʧʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʩʦʟʜʘʥʳ ʚ 

ʧʨʦʛʨʘʤʤʘʭ Network 4.1.1.2 [FluxusTechnologyLtd., www.fluxus-engineering.com] ʠ 

Network Publisher [Fluxus Engineering, Clare, U.K.] ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ reduced 

median. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʠʟ ʨʘʙʦʪ [Balanovsky et al., 

2011; Cristofaro et al., 2013; Haber et al., 2011Herrera et al., 2012; Lowery et al., 2013; 

Myres et al., 2010;]. ɺʦʟʨʘʩʪ ʢʣʘʩʪʝʨʦʚ ʛʘʧʣʦʪʠʧʦʚ ʦʧʨʝʜʝʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʦʢʘʟʘʪʝʣʷ ɟ ʩʦʛʣʘʩʥʦ ʧʫʙʣʠʢʘʮʠʷʤ [Forster et al., 1996; Saillard et el, 2000]. 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ 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]. ɺʨʝʤʷ ʩʤʝʥʳ ʧʦʢʦʣʝʥʠʷ ʦʮʝʥʠʚʘʣʦʩʴ ʜʦ 25 ʣʝʪ ʜʣʷ ʵʚʦʣʶʮʠʦʥʥʦʡ 

ʩʢʦʨʦʩʪʠ, ʠ 30 ʣʝʪ [ʇʦʯʝʰʭʦʚʘ, 2008; Fenner, 2005] ʜʣʷ ʛʝʥʝʘʣʦʛʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ 

ʤʫʪʘʮʠʠ.  

ʇʦʠʩʢ ʩʦʚʧʘʜʘʶʱʠʭ ʛʘʧʣʦʪʠʧʦʚ ʜʣʷ ʧʦʧʫʣʷʮʠʠ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʧʨʦʚʝʜʝʥ ʚ 

ʧʨʦʛʨʘʤʤʝ Haplomatch.  

ʈʘʩʯʝʪ RST ʜʠʩʪʘʥʮʠʡ ʦʪ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʧʨʦʚʝʜʝʥ ʚ ʧʨʦʛʨʘʤʤʝ Arlequin 3.5. 

ʂʘʨʪʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʛʘʧʣʦʛʨʫʧʧ 

ʧʦʩʪʨʦʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ GeneGeo, ʩʦʟʜʘʥʥʦʛʦ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʆ.ʇ. ɹʘʣʘʥʦʚʩʢʦʛʦ [Haak et al., 2010; ʂʦʰʝʣʴ ʠ ʜʨ., 2011; 

Balanovsky  et al., 2015]. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ, ʙʨʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʚʝʩʦʚʘʷ ʬʫʥʢʮʠʷ 3 ʠ ʨʘʜʠʫʩ ʚʣʠʷʥʠʷ ï 10 000 ʢʤ. 

ʊʝʩʪ ʄʘʥʪʝʣʷ ʠ ʘʥʘʣʠʟ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ (AMOVA ) 

ʧʨʦʚʝʜʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ Arlequin 3.5. ɼʣʷ ʘʥʘʣʠʟʘ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʘʨʦʜʦʚ ʘʨʤʷʥʩʢʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2 ʠ ʠʟ ʨʘʙʦʪ: Abu-Amero et al., 

2009; Balanovsky et al., 2011; Battaglia et al., 2008; Cadenas et al., 2007; Cinnioglu et 

al., 2003; Di Cristofaro et al., 2013; El Sibai et al., 2009; Flores et al., 2005; Grugni et 
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al, 2012; Haber et al., 2011; Karachanak et al., 2013; King et al., 2008; Pericic et al., 

2005; Sanchez et al., 2005; Varzary et al., 2009; Zalloua et al., 2008a; Zalloua et al., 

2008b. 

ɼʣʷ ʨʘʩʯʝʪʘ ʪʝʩʪʘ ʄʘʥʪʝʣʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʪʝʧʝʥʴ 

ʩʭʦʜʩʪʚʘ ʠʟʫʯʘʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʧʦ ʧʨʠʟʥʘʢʘʤ ʛʝʥʝʪʠʢʠ, ʣʠʥʛʚʠʩʪʠʢʠ ʠ ʛʝʦʛʨʘʬʠʠ 

(ʩʦʟʜʘʶʪʩʷ ʤʘʪʨʠʮʳ ʧʦʧʘʨʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ). ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʳʯʠʩʣʷʶʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʘʨʥʳʭ ʢʦʨʨʝʣʷʮʠʡ, ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʯʘʩʪʥʳʭ ʢʦʨʨʝʣʷʮʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʷʚʠʪʴ ʩʚʷʟʴ ʜʚʫʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ 

ʚʣʠʷʥʠʷ ʪʨʝʪʴʝʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʅʦ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʨʝʙʫʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʭ ʦ ʩʪʝʧʝʥʠ 

ʩʭʦʜʩʪʚʘ ʠ ʚʨʝʤʝʥʠ ʨʘʟʜʝʣʝʥʠʷ ʷʟʳʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʛʦʚʦʨʷʪ ʠʟʫʯʘʝʤʳʝ ʧʦʧʫʣʷʮʠʠ. 

ʕʪʠ ʜʘʥʥʳʝ ʜʣʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʞʝ ʧʦʣʫʯʝʥʳ 

ʤʝʪʦʜʘʤʠ ʣʝʢʩʠʢʦʩʪʘʪʠʩʪʠʢʠ ʠ ʛʣʦʪʪʦʭʨʦʥʦʣʦʛʠʠ [Swadesh, 1955; ʉʪʘʨʦʩʪʠʥ, 

1989]. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʩʭʦʜʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʩʘʡʪʝ çɺʘʚʠʣʦʥʩʢʘʷ ʙʘʰʥʷè [www.starling.runet.ru]. ʄʘʪʨʠʮʘ ʜʣʷ ʷʟʳʢʦʚ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʩʦʩʪʘʚʣʝʥʘ ʠ ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʤʦʩʢʦʚʩʢʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʳ ʛʣʦʪʪʦʭʨʦʥʦʣʦʛʠʠ ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ 

ɸ.ɺ. ɼʳʙʦ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʪʝʩʪʘ ʄʘʥʪʝʣʷ ʜʣʷ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʝʩʴ ʤʘʩʩʠʚ ʠʥʬʦʨʤʘʮʠʠ ʫʢʘʟʘʥʥʳʡ ʚ ʪʘʙʣʠʮʝ 3. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʨʤʷʥʩʢʦʡ ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ ʧʦʤʠʤʦ ʜʘʥʥʳʭ ʠʟ ʨʘʙʦʪ, ʫʢʘʟʘʥʥʳʭ 

ʚ ʪʘʙʣʠʮʝ 2, ʚ ʘʥʘʣʠʟ ʙʳʣʠ ʚʟʷʪʳ ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: Abu-

Amero et al., 2009; Balanovsky et al., 2011; Battaglia et al., 2008; Cadenas et al., 2007; 

Cinnioglu et al., 2003; Di Cristofaro et al., 2013; El Sibai et al., 2009; Flores et al., 

2005; Grugni et al, 2012; Haber et al., 2011; Karachanak et al., 2013; King et al., 2008; 

Pericic et al., 2005; Sanchez et al., 2005; Varzary et al., 2009; Zalloua et al., 2008a; 

Zalloua et al., 2008b. 
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ɼʣʷ ʘʥʘʣʠʟʘ ʛʝʥʦʬʦʥʜʘ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ 

Haplomatch. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʜʦʥʩʢʠʤʠ ʢʘʟʘʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʦ 

ʛʝʥʦʬʦʥʜʝ ʧʦʧʫʣʷʮʠʡ, ʢʦʪʦʨʳʝ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠʤʝʣʠ ʠʣʠ ʤʦʛʣʠ ʠʤʝʪʴ 

ʦʪʥʦʰʝʥʠʝ ʢ ʩʪʘʥʦʚʣʝʥʠʶ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ. ʀʟ ʩʦʦʙʨʘʞʝʥʠʡ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ 

ʜʘʥʥʳʭ, ʚ ʘʥʘʣʠʟ ʙʨʘʣʠʩʴ ʪʦʣʴʢʦ ʥʘʨʦʜʳ, ʧʦ ʢʦʪʦʨʳʤ ʠʤʝʣʠʩʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʘʥʝʣʠ ʠʟ ʪʝʭ ʞʝ 17 STR-ʤʘʨʢʝʨʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʫ ʢʘʟʘʢʦʚ 

ɼʦʥʘ. ʉʨʘʚʥʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ 15 ʧʦʧʫʣʷʮʠʷʤʠ: ʘʙʭʘʟʘʤʠ, ʘʟʦʚʩʢʠʤʠ ʛʨʝʢʘʤʠ, 

ʘʨʤʷʥʘʤʠ, ʚʦʩʪʦʯʥʳʤʠ ʫʢʨʘʠʥʮʘʤʠ, ʛʨʫʟʠʥʘʤʠ, ʟʘʧʘʜʥʳʤʠ ʫʢʨʘʠʥʮʘʤʠ, 

ʢʘʟʘʥʩʢʠʤʠ ʪʘʪʘʨʘʤʠ, ʢʘʣʤʳʢʘʤʠ, ʣʠʪʦʚʮʘʤʠ, ʥʦʛʘʡʮʘʤʠ, ʩʝʚʝʨʥʳʤʠ ʨʫʩʩʢʠʤʠ, 

ʯʝʨʢʝʩʘʤʠ, ʮʝʥʪʨʘʣʴʥʳʤʠ ʨʫʩʩʢʠʤʠ, ʰʘʧʩʫʛʘʤʠ, ʶʞʥʳʤʠ ʨʫʩʩʢʝʚʢʣʠʜʦʚʳʠʤʠ. 

ɼʘʥʥʳʝ ʧʦ ʧʦʣʠʤʦʨʬʠʟʤʫ STR ʣʦʢʫʩʦʚ Y-ʭʨʦʤʦʩʦʤʳ ʚ ʵʪʠʭ ʧʦʧʫʣʷʮʠʷʭ ʙʳʣʠ 

ʚʟʷʪʳ ʠʟ ʨʘʙʦʪ [Balanovsky et al., 2008; Roewer et al., 2008]. ɺʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ 

(p-value) ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʚ ʧʨʦʛʨʘʤʤʝ 

Statistica 6.0.  
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ː̆ ˍˏˍ σȢ ˜̏̌̏̇̆̎̉̆ ̄̆̎̏̏̎̅̏̃̕ ̎́̑̏̅̏̃ ̉̎̅̏̆̃̑̏̐̆̊̒̋̏̊ 

̠̜̈̋̏̃̏̊ ̏̂̎̏̒̓̉̚ ̐̏ ̜̐̏̌̎̏̄̆̎̏̍̎̍ ̜̅́̎̎̍ ̃ ̋̏̎̓̆̋̒̓̆ 

˒̃̑́̈̉̉ȡ ̐̏̉̒̋ ̖̒̏̅̒̓̃́ ̉ ̘̑́̈̌̉̉̊ 

 

 

3.1 ʇʦʣʦʞʝʥʠʝ ʛʝʥʦʬʦʥʜʦʚ ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ 

ʦʙʱʥʦʩʪʠ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ɽʚʨʘʟʠʠ  

 

ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʚʩʝʭ ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʘ ʪʘʢʞʝ ʠ ʜʣʷ ʜʨʫʛʠʭ ʧʦʧʫʣʷʮʠʡ ɿʘʧʘʜʥʦʡ ɽʚʨʘʟʠʠ, ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʭ ʚ ʤʠʨʦʚʦʡ 

ʥʘʫʢʝ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ Genochip.  

ʅʘ ʧʦʩʪʨʦʝʥʥʦʤ ʛʨʘʬʠʢʝ (ʨʠʩʫʥʦʢ 4) ʠʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʯʝʪʢʦ 

ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʥʘ ʝʚʨʦʧʝʡʩʢʠʡ ʠ ʘʟʠʘʪʩʢʠʡ ʢʣʘʩʪʝʨ.r ʄʝʞʜʫ ʜʚʫʤʷ ʢʣʘʩʪʝʨʘʤʠ 

ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʣʠʰʴ ʧʦʧʫʣʷʮʠʠ ʪʘʪʘʨ, ʚʳʩʪʫʧʘʷ ʩʚʦʝʦʙʨʘʟʥʳʤ ʤʦʩʪʦʤ. ʋʞʝ ʧʦ 

ʦʙʥʘʨʫʞʝʥʥʦʡ ʢʘʨʪʠʥʝ ʚʠʜʥʦ, ʯʪʦ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ, ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʤʠ ʥʘ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʘʭ ʚʦʩʪʦʯʥʳʭ ʠ ʟʘʧʘʜʥʳʭ ʚʝʪʚʝʡ ʤʘʣʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʩʭʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʜʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʣʷ ʵʪʠʭ ʜʚʫʭ ʯʘʩʪʝʡ ʩʚʝʪʘ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

ɺ çʝʚʨʦʧʝʡʩʢʦʡè ʯʘʩʪʠ ʛʨʘʬʠʢʘ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝʝ ʩʭʦʜʩʪʚʦ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ, ʯʝʤ ʚʩʝʭ ʧʦʧʫʣʷʮʠʡ ɽʚʨʦʧʳ ʚ ʮʝʣʦʤ. 

ʆʙʰʠʨʥʦʝ ʦʙʣʘʢʦ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʦʛʨʘʥʠʯʝʥʦ ʩʣʝʚʘ ʦʙʣʘʢʦʤ ʬʠʥʥʦ-

ʫʛʦʨʩʢʠʭ ʠ ʪʶʨʢʩʢʠʭ ʧʦʧʫʣʷʮʠʡ, ʘ ʩʚʝʨʭʫ ï ʢʦʤʧʘʢʪʥʳʤ ʙʘʩʢʩʢʠʤ ʢʣʘʩʪʝʨʦʤ. ɺ 

ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʟʘʠʤʥʳʤ ʧʦʣʦʞʝʥʠʝʤ 

ʧʦʧʫʣʷʮʠʡ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʠʭ ʧʦʣʦʞʝʥʠʝʤ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʊʘʢ, ʬʨʘʥʮʫʟʳ ʠ ʠʩʧʘʥʮʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʥʘʭʦʜʷʪʩʷ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ 

ʘʨʝʘʣʘ ʙʘʩʢʦʚ. ʅʦ ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʛʨʘʬʠʢʝ ʬʨʘʥʮʫʟʳ ʠ ʠʩʧʘʥʮʳ ʥʘʭʦʜʷʪʩʷ ʧʦ 

ʦʜʥʫ, çʠʥʜʦʝʚʨʦʧʝʡʩʢʫʶè ʩʪʦʨʦʥʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʩʢʦʚ, ʯʪʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ 

ʩ ʠʜʝʝʡ, ʯʪʦ ʙʘʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʦʠʥʜʦʝʚʨʦʧʝʡʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ɽʚʨʦʧʳ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʨʘʞʝʥʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʙʘʩʢʦʚ ʩ ʬʨʘʥʮʫʟʘʤʠ, ʠʭ 

ʵʪʥʠʯʝʩʢʠʝ ʦʙʣʘʢʘ ʭʦʪʷ ʠ ʧʨʠʤʳʢʘʶʪ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʥʦ ʥʝ ʩʦʚʧʘʜʘʶʪ. ʉʭʦʜʥʳʤ 

ʦʙʨʘʟʦʤ, ʨʫʩʩʢʠʝ ʠ ʫʢʨʘʠʥʮʳ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʦʪʜʝʣʝʥʳ ʦʪ ʩʚʦʠʭ, ʥʝ 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʝ, ʩʦʩʝʜʝʡ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʝʚʝʨʥʳʭ 

ʨʫʩʩʢʠʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʦʜʥʦʢʨʘʪʥʦ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ ʩ 

ʬʠʥʥʦ-ʫʛʦʨʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ). ɸʥʘʣʦʛʠʯʥʦ ʠ ʣʠʪʦʚʮʳ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʙʣʠʟʦʩʪʴ ʢ ʵʩʪʦʥʮʘʤ, ʥʘ ʛʨʘʬʠʢʝ ʦʙʨʘʟʫʶʪ ʩʚʦʸ çʦʙʣʘʢʦè, ʯʸʪʢʦ 

ʦʪʜʝʣʝʥʥʦʝ ʦʪ ʠʭ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʩʦʩʝʜʝʡ. 

ɺ çʘʟʠʘʪʩʢʦʡè ʯʘʩʪʠ ʛʨʘʬʠʢʘ ʪʘʢʞʝ ʧʨʦʷʚʣʷʶʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʩʭʦʜʩʪʚʘ ʩ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʧʦʧʫʣʷʮʠʡ. ʋʜʠʚʠʪʝʣʴʥʦ ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʦʩʝʪʠʥ: ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʠʥʛʫʰʝʡ ʠ 

ʢʘʙʘʨʜʠʥʮʝʚ ʠ ʦʯʝʥʴ ʜʘʣʝʢʦ ʦʪ ʧʦʧʫʣʷʮʠʡ ʀʨʘʥʘ, ʥʘ ʛʝʥʝʪʠʯʝʩʢʦʤ ʛʨʘʬʠʢʝ 

ʦʩʝʪʠʥʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʜʚʠʥʫʪʳ ʚ ʩʪʦʨʦʥʫ ʦʙʨʘʟʮʦʚ ʠʟ ʀʨʘʥʘ. ʕʪʥʠʯʝʩʢʠʝ ʦʙʣʘʢʘ ʦʩʝʪʠʥ ʠ ʥʘʨʦʜʦʚ 

ʀʨʘʥʘ ʜʘʞʝ ʧʝʨʝʢʨʳʚʘʶʪʩʷ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʦʩʝʪʠʥ ʢ 

ʠʨʘʥʩʢʦʡ ʛʨʫʧʧʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ.  
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ʈʠʩʫʥʦʢ 4. ɻʨʘʬʠʢ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (ʜʘʥʥʳʝ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ 

Genochip). 

 

ʅʘ ʛʨʘʬʠʢʝ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʛʦʚʦʨʷʱʠʝ ʥʘ ʷʟʳʢʘʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ 

ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʥʘʨʦʜʳ ʇʘʤʠʨʘ ʠ ʪʘʜʞʠʢʠ ʦʙʨʘʟʫʶʪ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʪʝʨ ʦʪ 

ʩʦʩʝʜʥʠʭ ʪʶʨʢʦʷʟʳʯʥʳʭ ʥʘʨʦʜʦʚ (ʫʟʙʝʢʦʚ ʠ ʪʫʨʢʤʝʥ). ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ 

ʞʠʪʝʣʠ ʍʦʨʝʟʤʘ, ʯʴʠʤʠ ʧʨʝʜʢʘʤʠ ʧʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʩʚʝʜʝʥʠʷʤ ʙʳʣʠ ʭʦʨʝʟʤʠʡʮʳ, 

ʨʘʟʛʦʚʘʨʠʚʘʚʰʠʝ ʥʘ ʷʟʳʢʘʭ ʠʨʘʥʩʢʦʡ ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ, ʥʘ ʛʨʘʬʠʢʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʨʷʜʦʤ ʩ ʫʟʙʝʢʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʨʦʷʪʥʦ, ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʩʝʣʝʥʠʝ ʍʦʨʝʟʤʘ ʥʝ 

ʩʦʭʨʘʥʠʣʦ ʚ ʩʚʦʝʤ ʛʝʥʦʬʦʥʜʝ ʩʣʝʜʦʚ ʜʨʝʚʥʠʭ ʭʦʨʝʟʤʠʡʮʝʚ.   

ɺ ʮʝʣʦʤ, ʧʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʥʘʤʠ ʘʥʘʣʠʟʫ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʢʨʫʛʘ ʧʦʧʫʣʷʮʠʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, ʚʠʜʥʦ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ ʦʙʲʷʩʥʷʶʪʩʷ 
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ʩʦʯʝʪʘʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʦʚ, ʯʝʤ ʦʜʥʦʡ ʣʠʰʴ 

ʛʝʦʛʨʘʬʠʝʡ.  

ɼʘʣʝʝ ʤʳ ʧʨʦʚʝʣʠ Admixture ʘʥʘʣʠʟ ʫʞʝ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʥʘʙʦʨʘ 

ʧʦʧʫʣʷʮʠʡ (ʨʠʩʫʥʦʢ 5). ʅʘ ʜʘʥʥʦʤ ʛʨʘʬʠʢʝ ʤʳ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʤʝʩʪʠʣʠ 

ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʥʘʤʠ ʧʦʧʫʣʷʮʠʠ ʧʘʨʘʤʠ: ʧʦʧʫʣʷʮʠʷ, ʨʘʟʛʦʚʘʨʠʚʘʶʱʘʷ ʥʘ ʦʜʥʦʤ 

ʠʟ ʷʟʳʢʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, ʠ ʝʸ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠ ʢʦʥʪʨʘʩʪʥʳʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʩʦʩʝʜʠ. 

 

ʈʠʩʫʥʦʢ 5. ɻʨʘʬʠʢ Admixture ʜʣʷ ʧʦʧʫʣʷʮʠʡ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ. 

 

ɸʥʘʣʠʟ ADMIXTURE (ʚʳʷʚʣʝʥʠʝ ʧʨʝʜʢʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ) ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʧʨʠ ʨʘʟʥʳʭ k, (ʥʘ ʨʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ k=9). ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ 

ʘʥʘʣʠʟʦʤ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʥʘ ʜʘʥʥʦʤ ʛʨʘʬʠʢʝ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʙʣʠʟʦʩʪʴ ʠʟʫʯʘʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʦʧʨʝʜʝʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ, ʥʦ ʪʘʢʞʝ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ.  

ɹʘʩʢʠ ʦʪʣʠʯʥʳ ʦʪ ʩʦʩʝʜʥʠʭ ʠʩʧʘʥʮʝʚ ʠ ʬʨʘʥʮʫʟʦʚ ʦʪʩʫʪʩʪʚʠʝʤ ʢʦʨʠʯʥʝʚʦʛʦ 

ʧʝʨʝʜʥʝʘʟʠʘʪʩʢʦ-ʢʘʚʢʘʟʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʆʜʥʘʢʦ ʵʪʦʪ ʢʦʤʧʦʥʝʥʪ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʥʝ ʪʦʣʴʢʦ ʫ ʧʦʧʫʣʷʮʠʡ, ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʭ ʥʘ ʷʟʳʢʘʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ 

ʩʝʤʴʠ, ʘ ʪʘʢʞʝ ʫ ʬʠʥʥʦʚ ʠ ʪʶʨʢʦʷʟʳʯʥʳʭ ʧʦʧʫʣʷʮʠʡ.  
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ʃʠʪʦʚʮʳ ʧʦ ʛʨʘʬʠʢʫ Admixture ʦʯʝʥʴ ʧʦʭʦʞʠ ʥʘ ʩʚʦʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʦʩʝʜʝʡ ï ʵʩʪʦʥʮʝʚ. ɽʜʠʥʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʤ 

ʧʨʠʩʫʪʩʪʚʠʠ ʫ ʣʠʪʦʚʮʝʚ ʞʝʣʪʦʛʦ, ʚʦʩʪʦʯʥʦʘʟʠʘʪʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ.  

ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ, ʫʢʘʟʘʥʥʳʡ ʞʝʣʪʳʡ 

ʢʦʤʧʦʥʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʠ ʚ ʛʝʥʦʬʦʥʜʝ ʨʫʩʩʢʠʭ.  ʋ ʦʢʨʫʞʘʶʱʠʭ ʠʭ ʤʦʨʜʚʳ, ʪʘʪʘʨ, 

ʢʘʨʝʣ ʠ ʚʝʧʩʦʚ ʦʥ ʚʳʨʘʞʝʥ ʟʥʘʯʠʪʝʣʴʥʦ ʩʠʣʴʥʝʡ. 

ɼʣʷ ʫʢʨʘʠʥʮʝʚ ʦʙʥʘʨʫʞʝʥ rʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʪʶʨʢʦʷʟʳʯʥʳʭ 

ʢʨʳʤʩʢʠʭ ʪʘʪʘʨ ʠ ʥʦʛʘʡʮʝʚ ï ʫ ʢʦʪʦʨʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ 

ʟʝʣʝʥʳʡ ʝʚʨʦʧʝʡʩʢʠʡ ʢʦʤʧʦʥʝʥʪ. ʋ ʫʢʨʘʠʥʮʝʚ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʥ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʦʪ ʚʩʝʛʦ ʧʫʣʘ ʢʦʤʧʦʥʝʥʪ. 

ɽʜʠʥʩʪʚʝʥʥʦʝ ʦʪʣʠʯʠʝ ʘʨʤʷʥ ʦʪ ʛʨʫʟʠʥ, ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʭ ʥʘ ʷʟʳʢʘʭ 

ʢʘʨʪʚʝʣʴʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʫ ʘʨʤʷʥ ʥʝʙʦʣʴʰʦʡ 

ʧʨʦʮʝʥʪʥʦʡ ʜʦʣʠ ʟʝʣʝʥʦʡ ʝʚʨʦʧʝʡʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʦʪʩʫʪʩʪʚʫʶʱʝʡ ʫ ʛʨʫʟʠʥ. 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʫʨʢʠ ʦʯʝʥʴ ʧʦʭʦʞʠ ʛʝʥʝʪʠʯʝʩʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʥʘ ʘʨʤʷʥ. ʏʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʚ ʠʭ ʛʝʥʦʬʦʥʜʝ ʤʦʱʥʦʛʦ ʧʣʘʩʪʘ 

ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʝʛʦ ʪʶʨʢʩʢʦʡ ʠʥʚʘʟʠʠ ʥʘʩʝʣʝʥʠʷ. 

ʇʘʤʠʨʩʢʠʝ ʥʘʨʦʜʳ ʠ ʪʘʜʞʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʚʦʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʪʶʨʢʦʷʟʳʯʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʣʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʛʣʘʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪ. ʋ ʫʟʙʝʢʦʚ ʠ ʪʫʨʢʤʝʥ ʷʨʢʦ ʚʳʨʘʞʝʥ ʞʝʣʪʳʡ ʢʦʤʧʦʥʝʥʪ, 

ʦʪʩʫʪʩʪʚʫʶʱʠʡ ʫ  ʧʘʤʠʨʮʝʚ ʠ ʪʘʜʞʠʢʦʚ, ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪ ʦʥʠ 

ʜʦʚʦʣʴʥʦ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ. 

ʆʯʝʚʠʜʥʦ ʦʪʣʠʯʠʝ ʠ ʤʝʞʜʫ ʥʘʨʦʜʘʤʠ ʀʥʜʠʠ, ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʤʠ ʥʘ ʷʟʳʢʘʭ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʠ ʜʨʘʚʠʜʘʤʠ: ʫ ʜʨʘʚʠʜʦʚ ʧʦʯʪʠ 100% 

ʩʦʩʪʘʚʣʷʝʪ ʦʨʘʥʞʝʚʳʡ ʢʦʤʧʦʥʝʥʪ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʝʥʥʳʡ ʫ ʜʨʫʛʠʭ 

ʧʦʧʫʣʷʮʠʡ. 

ʆʜʥʘʢʦ ʦʙʥʘʨʫʞʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʥʘʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʩʨʘʚʥʝʥʠʷ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʦ ʥʝ ʜʣʷ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʧʘʨ: ʜʣʷ 

ʦʩʝʪʠʥ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʠʢʘʢʠʭ ʟʘʤʝʪʥʳʭ ʦʪʣʠʯʠʡ ʦʪ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʦʩʝʜʝʡ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʠʥʳʤ ʷʟʳʢʦʚʳʤ ʩʝʤʴʷʤ. ʅʦ ʵʪʦ ʷʚʣʷʝʪʩʷ ʩʢʦʨʝʝ ʠʩʢʣʶʯʝʥʠʝʤ ï 
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ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 5 ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʨ (ʧʦʧʫʣʷʮʠʷ, ʨʘʟʛʦʚʘʨʠʚʘʶʱʘʷ ʥʘ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʤ ʷʟʳʢʝ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠ ʢʦʥʪʨʘʩʪʥʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʩʦʩʝʜʥʷʷ 

ʧʦʧʫʣʷʮʠʷ)  ʦʙʥʘʨʫʞʝʥʦ ʦʪʣʠʯʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ. 

 

 

3.2 ʉʨʘʚʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʥʦʬʦʥʜʦʚ ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ 

ʷʟʳʢʦʚʦʡ ʦʙʱʥʦʩʪʠ ʩ ʜʨʝʚʥʠʤ ʥʘʩʝʣʝʥʠʝʤ ɽʚʨʘʟʠʠ  

 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʨʘʚʥʝʥʠʝ ʛʝʥʦʬʦʥʜʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʩ ʜʨʝʚʥʠʤʠ ʦʙʨʘʟʮʘʤʠ, ʩʦʙʨʘʥʥʳʤʠ 

ʩ ʪʝʨʨʠʪʦʨʠʡ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʘʨʦʜʠʥʳ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʠ 

ʩʦʚʧʘʜʘʶʱʠʝ ʧʦ ʚʨʝʤʝʥʥʳʤ ʨʘʤʢʘʤ ʩʦ ʚʨʝʤʝʥʝʤ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʨʦʜʠʥʳ.  

ɺʝʜʴ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʦ ʤʥʦʛʠʭ ʤʘʩʰʪʘʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, 

ʛʝʥʦʬʦʥʜ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ʤʝʥʷʣʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʨʝʤʝʥʠ [Lazaridis et al., 2014].  

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʫʯʝʥʠʝ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ, 

ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʤʠ ʥʘ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʘʭ, ʥʘʩʝʣʝʥʠʝʤ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ ʠ 

ʥʘʩʝʣʝʥʠʝʤ ɸʥʘʪʦʣʠʠ, ʧʨʦʞʠʚʘʚʰʝʤ ʪʘʤ 6-7 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʦʣʦʞʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʩʩʠʚʘ 

ʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʧʦʢʨʳʪʠʝʤ ʦʙʨʘʟʮʦʚ ʜʨʝʚʥʝʡ ɼʅʂ ʥʘʤʠ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (ʨʠʩʫʥʦʢ 6). ʅʘ ʛʨʘʬʠʢʝ ʟʘʤʝʪʥʳ ʯʝʪʢʠʝ 

ʢʣʘʩʪʝʨʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʢʘʢ ʪʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʳʤʠ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ ʜʨʝʚʥʠʤʠ ʠ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ʊʘʢ, ʥʘ ʛʨʘʬʠʢʝ ʯʝʪʢʦ ʚʳʜʝʣʷʝʪʩʷ ʂʘʚʢʘʟʩʢʦ-

ʧʝʨʝʜʥʝʘʟʠʘʪʩʢʠʡ ʢʣʘʩʪʝʨ, ʦʙʦʟʥʘʯʝʥʥʳʡ ʩʠʨʝʥʝʚʦ-ʨʦʟʦʚʳʤʠ ʮʚʝʪʘʤʠ. ʄʝʞʜʫ 

ʵʪʠʤ ʢʣʘʩʪʝʨʦʤ ʠ çʦʙʣʘʢʦʤè ʦʙʨʘʟʮʦʚ ʩʠʮʠʣʠʡʮʝʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʨʘʟʮʳ ʠʟ 

ɽʚʨʦʧʳ (ʀʩʧʘʥʠʠ) ʚʨʝʤʝʥ ʥʝʦʣʠʪʘ. ʇʦʜʦʙʥʳʡ ʬʘʢʪ ʥʝ ʚʳʟʳʚʘʝʪ ʫʜʠʚʣʝʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʚʦ ʤʥʦʛʠʭ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʠʮʠʣʠʡʮʳ ʣʫʯʰʝ 
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ʜʨʫʛʠʭ ʧʦʧʫʣʷʮʠʡ ʦʪʨʘʞʘʶʪ ʛʝʥʦʬʦʥʜ ʧʝʨʝʩʝʣʝʥʮʝʚ ʠʟ ʩʪʨʘʥ ʧʣʦʜʦʨʦʜʥʦʛʦ 

ʧʦʣʫʤʝʩʷʮʘ, ʧʨʠʥʝʩʰʠʭ ʚ ɽʚʨʦʧʫ ʪʝʭʥʦʣʦʛʠʠ ʟʝʤʣʝʜʝʣʠʷ.  

ʆʪʜʝʣʴʥʳʝ ʢʣʘʩʪʝʨʳ ʬʦʨʤʠʨʫʶʪ ʠ ʪʘʞʜʠʢʠ ʩ ʧʘʤʠʨʮʘʤʠ ʠ ʪʫʨʢʤʝʥʳ ʩ 

ʫʟʙʝʢʘʤʠ. ɺʩʝ ʜʨʝʚʥʠʝ ʦʙʨʘʟʮʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʙʦʩʦʙʣʝʥʥʦ ʦʪ ʥʠʭ,  ʧʦʩʢʦʣʴʢʫ 

ʥʘʤʠ ʥʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʘʥʘʣʠʟ ʜʨʝʚʥʠʝ ʦʙʨʘʟʮʳ ʠʟ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. ʆʙʨʘʟʮʳ ʠʟ 

ʀʥʜʠʠ ʪʘʢʞʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʪʦʨʦʥʝ ʦʪ ʦʩʪʘʣʴʥʳʭ, ʢʘʢ ʜʨʝʚʥʠʭ, ʪʘʢ ʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʇʨʠʯʝʤ ʥʘ ʛʨʘʬʠʢʝ ʟʘʤʝʪʥʳ ʜʚʘ ʩʫʙʢʣʘʩʪʝʨʘ: 

ʦʙʨʘʟʦʚʘʥʥʳʡ ʜʨʘʚʠʜʠʡʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʀʥʜʠʠ ʠ ʧʦʧʫʣʷʮʠʷʤʠ (ʧʦʢʘʟʘʥʳ 

ʪʝʤʥʦ ʩʝʨʳʤʠ ʢʚʘʜʨʘʪʘʤʠ), ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʢ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʝ 

(ʧʦʢʘʟʘʥʳ ʦʨʘʥʞʝʚʳʤʠ ʢʚʘʜʨʘʪʘʤʠ). 

 

 
ʈʠʩʫʥʦʢ  6. ɻʨʘʬʠʢ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ: ʩʨʘʚʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ 

ɽʚʨʘʟʠʠ ʩ ʜʨʝʚʥʠʤ ʥʘʩʝʣʝʥʠʝʤ ʵʪʦʛʦ ʨʝʛʠʦʥʘ 

        ʆʙʦʟʥʘʯʝʥʠʷ: ɸ ï ʛʨʘʬʠʢ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʛʜʝ ʜʨʝʚʥʠʝ ʦʙʨʘʟʮʳ ʜʘʥʳ 

ʢʨʫʧʥʳʤʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʠ ʙʦʣʦʪʥʦʛʦ ʮʚʝʪʘ ʬʠʛʫʨʘʤʠ ʩ ʧʦʜʧʠʩʷʤʠ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ 

ʦʙʨʘʟʮʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʦʮʚʝʪʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ ʙʝʟ ʧʦʜʧʠʩʝʡ. 

ʎʚʝʪ ʠ ʬʦʨʤʘ ʬʠʛʫʨ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʚʝʪʫ ʠ ʬʦʨʤʝ ʬʠʛʫʨ ʥʘ ʨʠʩʫʥʢʝ ɺ, ʛʜʝ ʜʘʥʳ 

ʪʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʩ ʧʦʜʧʠʩʷʤʠ. ɻʜʝ: 
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Abh ï ʘʙʭʘʟʳ, Arm ï ʘʨʤʷʥʝ, Bas_Fr ï ʬʨʘʥʮʫʟʩʢʠʝ ʙʘʩʢʠ, Bas_Sp ï ʠʩʧʘʥʩʢʠʝ ʙʘʩʢʠ, 

Bul ï ʙʦʣʛʘʨʳ, Che ï ʯʝʯʝʥʮʳ, Dan ï ʜʘʪʯʘʥʝ, Eng ï ʘʥʛʣʠʯʘʥʝ, Erz ï ʵʨʟʷ, Est ï 

ʵʩʪʦʥʮʳ, Fin ï ʬʠʥʥʳ, Fr ï ʬʨʘʥʮʫʟʳ, Geo ï ʛʨʫʟʠʥʳ, Ger ï ʥʝʤʮʳ, Gre ï ʛʨʝʢʠ, Ibe ï 

ʠʩʧʘʥʮʳ, Ind_Dra ï ʠʥʜʫʩʳ ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʝ ʥʘ ʜʨʘʚʠʜʠʡʩʢʠʭ ʷʟʳʢʘʭ, Ind_IE ï 

ʠʥʜʫʩʳ, ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʝ ʥʘ ʷʟʳʢʘʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, Ind_NE_nonIE  - 

ʠʥʜʫʩʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʀʥʜʠʠ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʝ, 

Ind_WC_IE  - - ʠʥʜʫʩʳ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʀʥʜʠʠ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʪ ʢ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʝ, Ing ï ʠʥʛʫʰʠ, Ira ï ʠʨʘʥʮʳ, Ita ï ʠʪʘʣʴʷʥʮʳ, Kab ï 

ʢʘʙʘʨʜʠʥʮʳ,  Kar ï ʢʘʨʝʣʳ, Kuw ï ʢʫʚʝʡʪʮ ,r Leb ï ʣʠʚʘʥʮʳ, Lit ï ʣʠʪʦʚʮʳ, Mok ï 

ʤʦʢʰʘ, N_Rus ï ʩʝʚʝʨʥʳʝ ʨʫʩʩʢʠʝ, Nog ï ʥʦʛʘʡʮʳ, Ose ï ʦʩʝʪʠʥʳ, Pam ï ʧʘʤʠʨʮʳ, Rom 

ï ʨʫʤʳʥʳ, Rus ï ʨʫʩʩʢʠʝ, Sar ï ʩʘʨʜʠʥʮʳ, Spn ï ʠʩʧʘʥʮʳ, Taj ï ʪʘʜʞʠʢʠ, Tat_C ï 

ʢʨʳʤʩʢʠʝ ʪʘʪʘʨʳ, Tat_K ï ʢʘʟʘʥʩʢʠʝ ʪʘʪʘʨʳ, Trk ï ʪʫʨʢʠ, Tur ï ʪʫʨʢʤʝʥʳ, Ukr ï 

ʫʢʨʘʠʥʮʳ, Uzb ï ʫʟʙʝʢʠ, Vps ï ʚʝʧʩʳ. 

ɼʨʝʚʥʠʝ ʧʦʧʫʣʷʮʠʠ ʦʙʦʟʥʘʯʝʥʳ: Afan ï Afanasievo [Allentoft et al., 2015] ; Andr ï 

Andronovo [Allentoft et al., 2015] , BA ï BA [Allentoft et al., 2015] ; Bat_Axe - 

Battle_Axe/Nordic_LN+ Battle_Axe [Allentoft et al., 2015] ; Bell_B - Bell_Beaker [Allentoft 

et al., 2015] ; Bho - Barcēn Hºy¿k [Matheison et al., 2016] ; Cord_W - Corded_Ware 

[Allentoft et al., 2015] ; EBA - Halberstadt_LBA+ EBA [[ Allentoft et al., 2015; Haak et al., 

2015] ; EN - LBK_EN+ LBKT_EN + Starcevo_EN+ Spain_EN [Haak et al., 2015] ; HG - 

Motala_HG+ Karelia_HG+ Samara_HG [Haak et al., 2015] ; Iron_Age - Iron_Age 

[Allentoft et al., 2015] ; Kar ï Karasuk [Allentoft et al., 2015] ; LBA ï LBA [Allentoft et al., 

2015] ; LN - Corded_Ware_LN+ BenzigerodeHeimburg_LN+ Bell_Beaker_LN+ 

Corded_Ware_LN+  Alberstedt_LN+ Karsdorf_LN [Haak et al., 2015] ; Mar ï Maros 

[Allentoft et al., 2015] ; MBA ï MBA [Allentoft et al., 2015] ; Mezh ï Mezhovskaya [Allentoft 

et al., 2015] ; Mho - Menteĸe Hºy¿k; MN - Esperstedt_MN+ Spain_MN+ Baalberge_MN 

[Haak et al., 2015] ; Nor_BA - Nordic_BA [Allentoft et al., 2015] ; Nor_LBA - Nordic_LBA; 

Nor_LN - Nordic_LN [Allentoft et al., 2015] ; Nor_MN_B - Nordic_MN_B [Allentoft et al., 

2015] ; Oku ï Okunevo [Allentoft et al., 2015] ; Une-EBA - Unetice_EBA+ Unetice [Allentoft 

et al., 2015] ; Vat ï Vatya [Allentoft et al., 2015] ; Yam_LCA ï Yamnaya [[ Allentoft et al., 

2015; Haak et al., 2015] . 

ɺ ʮʝʣʦʤ, ʢʘʢ ʠ ʛʨʘʬʠʢʝ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʧʦʩʪʨʦʝʥʥʦʤ ʙʝʟ ʫʯʝʪʘ ʜʘʥʥʳʭ  ʧʦ 

ʜʨʝʚʥʝʡ ɼʅʂ (ʨʠʩʫʥʦʢ 4), ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʛʝʦʛʨʘʬʠʝʡ ï ʠʣʠ ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʴʶ 

ʧʨʦʞʠʚʘʥʠʷ ʧʦʧʫʣʷʮʠʡ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʜʨʝʚʥʠʭ ʦʙʨʘʟʮʦʚ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʦʢʨʫʛ ʝʚʨʦʧʝʡʩʢʦʛʦ ʢʣʘʩʪʝʨʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʥʥʠʭ 
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ʨʘʙʦʪ [Lazaridis et al., 2014; Haak et al., 2015], ʛʝʥʦʬʦʥʜ ʩʦʚʨʝʤʝʥʥʦʡ ɽʚʨʦʧʳ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʠʟ ʪʨʝʭ ʠʩʪʦʯʥʠʢʦʚ, ʩʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʝʣʦ ʢ ʝʛʦ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʚʠʜʫ. ʅʘ ʨʠʩʫʥʢʝ 6 ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ɽʚʨʦʧʳ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ ʵʪʠʤʠ 

ʪʨʝʤʷ çʠʩʪʦʯʥʠʢʘʤʠè: ʤʝʞʜʫ ʦʭʦʪʥʠʢʘʤʠ-ʩʦʙʠʨʘʪʝʣʷʤʠ ɽʚʨʦʧʳ, ʟʝʤʣʝʜʝʣʴʮʘʤʠ 

ʥʝʦʣʠʪʘ ʠ ʥʘʩʝʣʝʥʠʝʤ ʧʨʠʯʝʨʥʦʤʦʨʩʢʠʭ ʩʪʝʧʝʡ - ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʇʨʠ ʵʪʦʤ ʥʘʩʝʣʝʥʠʝ ʖʞʥʦʡ ɽʚʨʦʧʳ ʙʣʠʞʝ ʚʩʝʛʦ ʢ ʟʝʤʣʝʜʝʣʴʮʘʤ ʚʨʝʤʝʥ ʥʝʦʣʠʪʘ, 

ʥʘʩʝʣʝʥʠʝ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ  - ʢ ʦʭʦʪʥʠʢʘʤ-ʩʦʙʠʨʘʪʝʣʷʤ, ʘ ʥʘʩʝʣʝʥʠʝ 

ʧʨʠʯʝʨʥʦʤʦʨʩʢʠʭ ʩʪʝʧʝʡ ï ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʅʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʷʤʥʦʡ 

ʢʫʣʴʪʫʨʳ ʥʘ ʛʨʘʬʠʢʝ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ï ʚʠʜʥʦ, ʯʪʦ ʦʥʠ ʨʘʟʤʝʱʘʶʪʩʷ ʙʣʠʟʢʦ ʢ 

ʦʙʨʘʟʮʘʤ ʢʘʟʘʥʩʢʠʭ ʪʘʪʘʨ, ʨʫʩʩʢʠʭ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʖʞʥʦʡ ʈʦʩʩʠʠ, ʫʢʨʘʠʥʮʘʤ ʠ 

ʥʦʛʘʡʮʘʤ. ʀʟ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʠʯʝʨʥʦʤʦʨʩʢʠʭ ʩʪʝʧʝʡ ʠ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʦʭʨʘʥʠʣʦ ʛʝʥʦʬʦʥʜ ʩʚʦʠʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʆʜʥʘʢʦ ʵʪʦ ʝʱʝ ʥʝ ʜʘʝʪ ʥʘʤ ʥʠʢʘʢʠʭ ʜʦʚʦʜʦʚ ʚ ʧʦʣʴʟʫ ʩʪʝʧʥʦʡ 

ʛʠʧʦʪʝʟʳ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʘʨʦʜʠʥʳ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ. ʇʦʩʢʦʣʴʢʫ ʩʭʦʜʩʪʚʦ ʩ ʦʙʨʘʟʮʘʤʠ 

ʷʤʥʠʢʦʚ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, 

ʥʦ ʠ ʪʶʨʢʦʷʟʳʯʥʳʝ ʧʦʧʫʣʷʮʠʠ: ʥʦʛʘʡʮʳ, ʪʘʪʘʨʳ. ʇʨʘʚʜʘ, ʚ ʨʘʙʦʪʝ Ynusbaev et al., 

2015 ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʶʨʢʩʢʠʭ ʷʟʳʢʦʚ ʰʣʦ ʩ ʥʝʙʦʣʴʰʠʤ 

ʠʟʤʝʥʝʥʠʝʤ ʛʝʥʦʬʦʥʜʘ, ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʫ ʧʦ ʤʦʜʝʣʠ ʵʣʠʪʳ. ʊ.ʝ. ʦʙʥʘʨʫʞʝʥʥʦʝ 

ʩʭʦʜʩʪʚʦ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʩʦʭʨʘʥʝʥʠʝ ʚ ʛʝʥʦʬʦʥʜʝ ʫʢʘʟʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ 

çʜʦʪʶʨʢʩʢʦʛʦè ʧʣʘʩʪʘ. 

 ʆʜʥʘʢʦ ʦʙʥʘʨʫʞʝʥʥʘʷ ʥʘʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʦʛʘʡʮʝʚ ʠ ʪʘʪʘʨ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʳ ʜʣʷ ʫʢʨʘʠʥʮʝʚ ʠ ʨʫʩʩʢʠʭ ʤʦʞʝʪ ʥʝ ʧʦʟʚʦʣʠʪʴ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʤʘʨʢʝʨʳ, ʧʨʠʩʫʱʠʝ ʣʠʰʴ ʥʘʨʦʜʘʤ, ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʤ ʥʘ ʷʟʳʢʘʭ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ.  

ɼʘʣʝʝ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʝʚʢʣʠʜʦʚʳʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʜʨʝʚʥʠʭ ʦʙʨʘʟʮʦʚ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ (3000-2400 ʜʦ ʥ.ʵ.), ʠ ʦʙʨʘʟʮʦʚ ʠʟ ɸʥʘʪʦʣʠʠ (6700-

6600 ʜʦ ʥ.ʵ.), ʠʟ ʢʫʣʴʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɹʘʨʩʠʥ-ʍʫʶʶʢ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʨʘʡʦʥʝ 

ɽʥʠʰʝʭʠʨ (ʧʨʦʚʠʥʮʠʷ ɹʫʨʩʘ) ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ɸʥʘʪʦʣʠʠ (ʨʠʩʫʥʦʢ 7-8). ʂʦʥʢʨʝʪʥʳʝ 

https://ru.wikipedia.org/wiki/%D0%95%D0%BD%D0%B8%D1%88%D0%B5%D1%85%D0%B8%D1%80_(%D0%91%D1%83%D1%80%D1%81%D0%B0)
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ʦʙʨʘʟʮʳ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʦʢʨʳʪʠʷ, ʧʝʨʝʩʝʯʝʥʠʷ ʥʘʜʝʞʥʦ ʦʪʩʝʢʚʝʥʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʨʝʚʥʠʭ ʦʙʨʘʟʮʦʚ ʩ 

ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʴʶ GenoChip. 

ʀʜʝʷ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ  ʤʠʥʠʤʘʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦʣʞʥʳ ʦʪʜʝʣʷʪʴ ʧʦʧʫʣʷʮʠʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʦʪ ʦʙʨʘʟʮʦʚ 

ʣʶʜʝʡ, ʧʨʦʞʠʚʘʚʰʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʧʨʘʨʦʜʠʥʳ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ.  

 
ʈʠʩʫʥʦʢ 7. ɽʚʢʣʠʜʦʚʳ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʙʨʘʟʮʘ ERR844324 ʜʨʝʚʥʝʡ ɼʅʂ ʷʤʥʦʡ 

ʢʫʣʴʪʫʨʳ ʠʟ Allentoft et al., 2015 ʜʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʛʝʥʦʪʠʧʠʨʦʚʘʥʥʳʭ 

ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ GenoChip 

 

ʆʙʨʘʟʮʳ ʠʟ ɸʥʘʪʦʣʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʥʘʩʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʢʦʛʦ ʢ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʧʦʧʫʣʷʮʠʠ ʩʦʛʣʘʩʥʦ ɸʥʘʪʦʣʠʡʩʢʦʡ 

ʛʠʧʦʪʝʟʝ. ɸ ʦʙʨʘʟʮʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʩʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦʛʦ ʢ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʧʦʧʫʣʷʮʠʠ 

ʩʦʛʣʘʩʥʦ ʩʪʝʧʥʦʡ ʛʠʧʦʪʝʟʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʥʘʨʦʜʦʚ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʝ, ʤʳ ʦʞʠʜʘʣʠ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʙʨʘʟʮʦʚ ʩ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʧʨʘʨʦʜʠʥ.  
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ʅʘ ʨʠʩʫʥʢʝ 7 ʥʝ ʚʳʜʝʣʷʶʪʩʷ ʧʦʧʫʣʷʮʠʠ ʙʣʠʟʢʠʝ ʢ ʘʥʘʣʠʟʠʨʫʝʤʦʤʫ ʦʙʨʘʟʮʫ, 

ʦʜʥʘʢʦ ʥʘ ʫʨʦʚʥʝ ʦʙʱʠʭ ʪʝʥʜʝʥʮʠʡ ʚʠʜʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʦʙʨʘʟʮʘ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ  ʜʦ ʨʫʩʩʢʠʭ, ʫʢʨʘʠʥʮʝʚ, ʣʠʪʦʚʮʝʚ, ʧʦʧʫʣʷʮʠʡ ɺʦʣʛʦ-

ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ.  ɸ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ï ʜʦ ʥʘʨʦʜʦʚ ɸʟʠʠ ʠ ʂʘʚʢʘʟʘ. ʆʜʥʘʢʦ 

ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʥʘʨʦʜʦʚ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʥʘʤʠ ʪʘʢʞʝ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ ï ʬʠʥʥʳ, ʵʩʪʦʥʮʳ, ʢʘʨʝʣʳ ʚʝʜʫʪ ʩʝʙʷ ʚ ʮʝʣʦʤ ʩʭʦʞʝ ʩ ʫʢʘʟʘʥʥʳʤʠ ʚʳʰʝ 

ʥʘʨʦʜʘʤʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ. ʉʭʦʜʥʳʤ ʦʙʨʘʟʦʤ ʚʝʜʫʪ ʩʝʙʷ ʠ ʜʨʫʛʠʝ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʦʙʨʘʟʮʳ ʷʤʥʠʢʦʚ. 

ɼʣʷ ʦʙʨʘʟʮʦʚ ʚʨʝʤʝʥ ʥʝʦʣʠʪʘ ʠʟ ɸʥʘʪʦʣʠʠ ʢʘʨʪʠʥʘ ʥʝ ʩʪʦʣʴ ʦʜʥʦʟʥʘʯʥʘ, ʢʘʢ ʜʣʷ 

ʷʤʥʠʢʦʚ. ʆʙʨʘʟʮʳ ʠʟ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʛʝʥʝʪʠʯʝʩʢʠ ʜʘʣʝʢʠ ʦʪ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʙʨʘʟʮʦʚ. ɸ ʥʘʠʙʦʣʴʰʝʝ ʩʭʦʜʩʪʚʦ ʩ ʥʠʤʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʘʨʜʠʥʮʳ, 

ʣʠʚʘʥʮʳ,  ʥʘʩʝʣʝʥʠʝ ʖʞʥʦʡ ɽʚʨʦʧʳ ʠ ʘʨʤʷʥʝ ï ʪ.ʝ. ʥʘʩʝʣʝʥʠʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, 

ʩʦʭʨʘʥʠʚʰʝʝ ʩʣʝʜʳ ʥʝʦʣʠʪʠʯʝʩʢʠʭ ʤʠʛʨʘʮʠʡ ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʟʝʤʣʝʜʝʣʠʷ. ʆʜʥʘʢʦ ʛʨʫʟʠʥ ʦʪʜʝʣʷʶʪ ʧʦʯʪʠ ʪʘʢʠʝ ʞʝ ʨʘʩʩʪʦʷʥʠʷ, ʢʘʢ ʠ 

ʘʨʤʷʥ ʦʪ ʜʨʝʚʥʠʭ ʦʙʨʘʟʮʦʚ ʠʟ ɸʥʘʪʦʣʠʠ. ʏʪʦ  ʟʘʩʪʘʚʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʦʙʥʘʨʫʞʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʤʠʛʨʘʮʠʷʤʠ ʥʘʩʝʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʟʝʤʣʝʜʝʣʠʷ.  
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ʈʠʩʫʥʦʢ 8. ɽʚʢʣʠʜʦʚʳ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʙʨʘʟʮʘ I0708 ʜʨʝʚʥʝʡ ɼʅʂ, ʠʟ ɸʥʘʪʦʣʠʠ, 

ʢʫʣʴʪʫʨʥʳʡ ʢʦʤʧʣʝʢʩ Barcēn Hºy¿k ʨʘʩʧʦʣʦʞʝʥ ʚ ʨʘʡʦʥʝ ɽʥʠʰʝʭʠʨ (ʧʨʦʚʠʥʮʠʷ 

ɹʫʨʩʘ) ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ɸʥʘʪʦʣʠʠ ʠʟ Matheison et al., 2015 ʜʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ, ʛʝʥʦʪʠʧʠʨʦʚʘʥʥʳʭ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ ʧʘʥʝʣʠ GenoChip. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʝʚʥʠʤʠ ʛʝʥʦʤʘʤʠ ʪʘʢʞʝ ʥʝ ʤʦʞʝʪ ʜʘʪʴ 

ʦʜʥʦʟʥʘʯʥʦʛʦ  ʦʪʚʝʪʘ, ʦʪʢʫʜʘ ʰʣʦ ʨʘʩʩʝʣʝʥʠʝ ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ 

ʩʝʤʴʠ. ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʦ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʝʚʥʝʡ ɼʅʂ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʤʠʛʨʘʮʠʠ ʩ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ 

ɸʥʘʪʦʣʠʡʩʢʦʡ ʛʠʧʦʪʝʟʦʡ ʚ ʢʘʯʝʩʪʚʝ ʧʨʘʨʦʜʠʥʳ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ, ʙʳʣʠ 

ʩʚʷʟʘʥʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʪʝʭʥʠʢʠ ʟʝʤʣʝʜʝʣʠʷ. ʆʥʠ ʥʝ 

ʧʨʠʚʝʣʠ ʢ ʧʦʷʚʣʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʥʦʬʦʥʜʘʭ ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ 

ʥʝ ʪʦ, ʯʪʦ ʥʘ ʚʩʝʤ ʘʨʝʘʣʝ ʝʸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʥʦ ʜʘʞʝ ʠ ʪʦʣʴʢʦ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʟʘʧʘʜʥʳʭ ʝʸ ʚʝʪʚʝʡ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʪʝʧʥʦʡ ʛʠʧʦʪʝʟʳ ʜʘʥʥʳʤʠ 

ʩʨʘʚʥʝʥʠʷ ʩ ʜʨʝʚʥʝʡ ɼʅʂ, ʪʦ ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʝʸ ʧʦʜʪʚʝʨʞʜʝʥʠʡ ï 

ʢʘʨʪʠʥʘ ʩʨʘʚʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʦʙʨʘʟʮʘʤʠ ʜʨʝʚʥʝʡ ɼʅʂ ʷʤʥʠʢʦʚ 

https://ru.wikipedia.org/wiki/%D0%95%D0%BD%D0%B8%D1%88%D0%B5%D1%85%D0%B8%D1%80_(%D0%91%D1%83%D1%80%D1%81%D0%B0)
https://ru.wikipedia.org/wiki/%D0%95%D0%BD%D0%B8%D1%88%D0%B5%D1%85%D0%B8%D1%80_(%D0%91%D1%83%D1%80%D1%81%D0%B0)
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ʦʙʲʷʩʥʷʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʘʩʪʠ ʟʘʧʘʜʥʳʭ ʷʟʳʢʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ 

ʩʝʤʴʠ.  

 

3.3 ʊʝʩʪʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʛʠʧʦʪʝʟ ʣʦʢʘʣʠʟʘʮʠʠ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ 

ʧʨʘʨʦʜʠʥʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʣʫʯʝʥʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ  

 

ʅʘʤʠ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʳʤ ʜʘʥʥʳʤ ʤʘʪʨʠʮʘ FST ʨʘʩʩʪʦʷʥʠʡ 

ʜʣʷ ʚʩʝʭ ʧʦʧʫʣʷʮʠʡ ɽʚʨʘʟʠʠ, ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʶ ʢʦʪʦʨʳʭ ʧʦ 

ʧʘʥʝʣʠ Genochip, ʜʦʩʪʫʧʥʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ.  ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ 

ʤʘʪʨʠʮʳ ʤʳ ʧʦʩʪʨʦʠʣʠ ʩʝʨʠʶ ʢʘʨʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʧʦʧʫʣʷʮʠʡ ʩ ʤʝʩʪ 

ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʧʨʘʨʦʜʠʥʳ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ (ʨʠʩʫʥʦʢ 9).  

ʊʘʢ, ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʦʡ ʧʨʘʨʦʜʠʥʳ ʧʨʠʯʝʨʥʦʤʦʨʩʢʠʝ 

ʩʪʝʧʠ [Gimbutas, 1977].  ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʵʪʦʡ ʛʠʧʦʪʝʟʳ, ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʦʪ ʫʢʨʘʠʥʮʝʚ ï ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʧʨʠʯʝʨʥʦʤʦʨʩʢʠʭ ʩʪʝʧʝʡ. ʅʘ ʨʠʩʫʥʢʝ 9ɸ ʚʠʜʥʦ, ʯʪʦ ʟʦʥʘ ʥʘʠʙʦʣʴʰʝʛʦ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʩ ʥʘʩʝʣʝʥʠʝʤ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʧʨʘʨʦʜʠʥʳ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ɽʚʨʦʧʦʡ ʠ ɸʥʘʪʦʣʠʝʡ. ʉ ʧʨʦʜʚʠʞʝʥʠʝʤ ʥʘ ʚʦʩʪʦʢ ʟʘʤʝʪʥʦ ʚʩʝ ʤʝʥʴʰʝ ʩʭʦʜʩʪʚʘ ʩ 

ʥʘʩʝʣʝʥʠʝʤ ʧʨʠʯʝʨʥʦʤʦʨʩʢʠʭ ʩʪʝʧʝʡ. ɺ ʮʝʣʦʤ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʠ ʩ 

ʧʨʦʚʝʜʝʥʥʳʤ ʥʘʤʠ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʩʪʝʧʥʦʡ ʛʠʧʦʪʝʟʳ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʟʮʦʚ 

ʜʨʝʚʥʝʡ ɼʅʂ ʠʟ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʝʧʥʦʡ ʛʠʧʦʪʝʟʳ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʣʠʰʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʩʠʪʝʣʝʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʥʘ ʟʘʧʘʜ. ɺ 

ʛʝʥʦʬʦʥʜʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʥʘ ʚʦʩʪʦʢʝ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ ʙʣʠʟʦʩʪʠ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʷʤʥʦʡ ʢʫʣʴʪʫʨʳ. 

ʉʣʝʜʫʶʱʝʡ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ɸʥʘʪʦʣʠʡʩʢʫʶ ʛʠʧʦʪʝʟʫ [Renfrew, 1987] ï ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʩʯʠʪʘʣʠʩʴ ʫʩʨʝʜʥʝʥʦ ʦʪ ʘʨʤʷʥ ʠ ʪʫʨʦʢ, ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ - ʧʦʪʦʤʢʦʚ ʜʨʝʚʥʝʛʦ ʥʘʩʝʣʝʥʠʷ 

ɸʥʘʪʦʣʠʠ. ʇʦʣʫʯʝʥʥʘʷ ʢʘʨʪʘ (ʨʠʩʫʥʦʢ 9 ɹ) ʧʦʭʦʞʘ ʥʘ ʧʨʝʜʳʜʫʱʫʶ, ʦʜʥʘʢʦ ʟʦʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʭʦʜʩʪʚʘ ʫʞʝ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʧʨʠʙʘʣʪʠʡʩʢʠʝ ʩʪʨʘʥʳ ʠ 

ʩʝʚʝʨ ʈʦʩʩʠʠ, ʟʘʪʦ ʟʘʥʠʤʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, ʜʦʩʪʠʛʘʷ 
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ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʚ ʃʝʚʘʥʪʝ. ʅʘ ʚʦʩʪʦʢ ʟʦʥʘ ʩʭʦʜʩʪʚʘ ʪʘʢ ʞʝ ʥʝ 

ʧʨʦʩʪʠʨʘʝʪʩʷ ï ʫʩʣʦʚʥʦʡ ʛʨʘʥʠʮʝʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ ʠ ʋʨʘʣʴʩʢʠʝ 

ʛʦʨʳ.  

ʆʪʩʫʪʩʪʚʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ɸʥʘʪʦʣʠʠ ʩ ʩʝʚʝʨʦʤ ɽʚʨʦʧʳ 

ʤʦʞʝʪ ʥʘʡʪʠ ʩʚʦʝ ʦʙʲʷʩʥʝʥʠʝ ʚ ʨʘʟʥʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʵʪʠʭ ʨʝʛʠʦʥʦʚ. ʆʜʥʘʢʦ ʥʘ ʢʘʨʪʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʩʭʦʜʩʪʚʦ ʩ 

ʥʘʩʝʣʝʥʠʝʤ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʧʨʘʨʦʜʠʥʳ ʟʘʤʝʪʥʦ ʠ ʩ ʥʘʩʝʣʝʥʠʝʤ ɸʨʘʚʠʡʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ï ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʢʘʨʪʝ ʚʠʜʥʦ   ʜʚʘ ʤʘʢʩʠʤʫʤʘ ʩʭʦʜʩʪʚʘ ï ʥʘ 

ɿʘʢʘʚʢʘʟʴʝ ʠ ʥʘ ɸʨʘʚʠʡʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ. ɸ ʧʦʩʢʦʣʴʢʫ ʥʘʩʝʣʝʥʠʝ ɸʨʘʚʠʡʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʫ ʩʝʤʠʪʦ ̫ʟʳʯʥʦʝ, ʪʦ ʦʙʥʘʨʫʞʠʚʘʝʤʳʡ ʥʘ ʢʘʨʪʝ 

(ʨʠʩʫʥʦʢ 9 ɹ) ʧʘʪʪʝʨʥ ʩʭʦʜʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʜʥʠʤ ʣʠʰʴ ʨʘʩʩʝʣʝʥʠʝʤ 

ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ. 

 ʊʨʝʪʴʝʡ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʙʘʣʢʘʥʩʢʫʶ ʛʠʧʦʪʝʟʫ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʘʨʦʜʠʥʳ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ.  ɿʦʥʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʥʘʠʙʦʣʝʝ ʦʙʰʠʨʥʘ, ʠ ʚʢʣʶʯʘʝʪ 

ʚʩʶ ɽʚʨʦʧʫ ʠ ɹʣʠʞʥʠʡ ɺʦʩʪʦʢ (ʨʠʩʫʥʦʢ 9 ɺ). ʃʶʙʦʧʳʪʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ 

ʢʘʨʪʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʛʦʤʦʛʝʥʥʘ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʪʜʝʣʴʥʳʝ ʟʦʥʳ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʭʦʜʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 9. ʂʘʨʪʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʳʭ  ʧʨʘʨʦʜʠʥʳ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ 

(ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʩʦʛʣʘʩʥʦ ʨʘʟʥʳʤ ʛʠʧʦʪʝʟʘʤ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʘʨʦʜʠʥʳ). 



91 

 

ɺ ʮʝʣʦʤ ʚʩʝ ʪʨʠ ʢʘʨʪʳ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʠ ʦʜʥʘ ʠʟ ʚʝʨʦʷʪʥʳʭ 

ʧʨʘʨʦʜʠʥ ʥʝ ʤʦʞʝʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʨʦʣʴ ʠʩʪʦʯʥʠʢʘ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʛʝʥʦʬʦʥʜʝ ʚʩʝʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. ʀ ʢʘʢʫʶ ʙʳ ʧʨʘʨʦʜʠʥʫ ʤʳ ʥʠ ʚʟʷʣʠ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʥʝ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʧʦʩʪʫʣʠʨʫʝʤʫʶ 

ʝʶ ʩʭʝʤʫ ʤʠʛʨʘʮʠʡ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʚʩʝ ʞʝ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʴ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʦʢʘʟʘʣʘ 

ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʬʦʥʜʘ ʝʸ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʥʘʤʠ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʪʝʩʪ 

ʄʘʥʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʛʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʧʦ ʧʘʥʝʣʝ GenoChip 

(ʪʘʙʣʠʮʘ 4). 

ʂʘʢ ʠ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʜʣʷ ʛʝʥʝʪʠʢʠ ʩ ʛʝʦʛʨʘʬʠʝʡ ï ʜʣʷ ʜʘʥʥʳʭ ʦ ʙʣʠʟʦʩʪʠ ʧʦʧʫʣʷʮʠʡ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, ʩʦʛʣʘʩʥʦ ʵʪʠʤ ʜʚʫʤ ʩʠʩʪʝʤʘʤ, ʧʦʢʘʟʘʪʝʣʴ 

ʢʦʨʨʝʣʷʮʠʠ ʩʦʩʪʘʚʠʣ 0,72. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʛʝʥʝʪʠʢʠ ʠ ʣʠʥʛʚʠʩʪʠʢʠ ʜʣʷ ʧʦʧʫʣʷʮʠʡ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʠʤʝʪʁ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ï 0,56. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʥʦʡ ʢʦʨʨʝʣʷʮʠʠ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʪɻʠ ʜʘʥʥʳʝ ï ʦʥʠ ʨʘʚʥʳ 0,65 ʜʣʷ ʛʝʥʝʪʢʠ ʩ ʛʝʦʛʨʘʬʠʝʡ 

(ʣʠʥʛʚʠʩʪʠʢʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ) ʠ 0,4 ʜʣʷ ʛʝʥʝʪʠʢʠ ʩ ʣʠʥʛʚʠʩʪʠʢʦʡ (ʛʝʦʛʨʘʬʠʷ 

ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ 
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ʊʘʙʣʠʮʘ 4. ʊʝʩʪ ʄʘʥʪʝʣʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʠ ʤʘʪʨʠʮ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʠ ʤʘʪʨʠʮ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʜʣʷ ʧʦʧʫʣʷʮʠʡ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʩʝʤʴʠ 

 

ʊʠʧ ʢʦʨʨʝʣʷʮʠʠ ʇʘʨʘʤʝʪʨʳ ʢʦʨʨʝʣʷʮʠʠ 
ɿʥʘʯʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʷ 

ʇʘʨʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ 
ɻʝʥʝʪʠʢʘ ʠ ʛʝʦʛʨʘʬʠʷ 0,72 

ʇʘʨʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ 
ɻʝʥʝʪʠʢʘ ʠ ʣʠʥʛʚʠʩʪʠʢʘ 0,56 

ʏʘʩʪʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ 

ɻʝʥʝʪʠʢʘ ʠ ʛʝʦʛʨʘʬʠʷ (ʣʠʥʛʚʠʩʪʠʢʘ 

ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ) 
0,65 

ʏʘʩʪʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ 

ɻʝʥʝʪʠʢʘ ʠ ʣʠʥʛʚʠʩʪʠʢʘ (ʛʝʦʛʨʘʬʠʷ 

ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ) 
0,40 

  ʇʨʠʤʝʯʘʥʠʝ: p-value<0,001  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʧʫʣʷʮʠʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʦʧʨʝʜʝʣʷʝʪ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. ʆʜʥʘʢʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ 

ʪʘʢʞʝ ʦʢʘʟʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʛʝʥʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ.  
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 3.4 ʇʦʠʩʢ ʤʘʨʢʝʨʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ 

ʷʟʳʢʦʚʦʡ ʦʙʱʥʦʩʪʠ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʳʤ ʜʘʥʥʳʤ 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʤʦʛʣʠ ʫʥʘʩʣʝʜʦʚʘʪʴ ʦʪ 

ʧʦʧʫʣʷʮʠʠ, ʛʦʚʦʨʠʚʰʝʡ ʥʘ ʧʨʦʪʦ-ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʤ ʷʟʳʢʝ, ʥʝ ʪʦʣʴʢʦ ʷʟʳʢ, ʥʦ ʠ 

ʭʦʪʷ ʙʳ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʝʥʦʬʦʥʜʘ, ʧʨʠ ʵʪʦʤ ʫ ʠʭ ʥʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʩʦʩʝʜʝʡ 

ʪʘʢʦʛʦ ʛʝʥʦʬʦʥʜʘ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ.     

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʧʦʠʩʢʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʨʘʟʙʠʪʳ ʥʘ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ: ʧʦʧʫʣʷʮʠʷ, 

ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʢ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʝ ʠ ʝʸ ʠʥʦʷʟʳʯʥʳʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʩʦʩʝʜʠ. ɺʩʝʛʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʘʨʢʝʨʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦ 

ʧʨʦʪʦʛʝʥʦʬʦʥʜʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʨʠ ʢʨʠʪʝʨʠʷ, ʦʧʠʩʘʥʥʳʭ ʚ ʛʣʘʚʝ 2. 

ʉʘʤʦʤʫ ʩʪʨʦʛʦʤʫ ʢʨʠʪʝʨʠʶ (ʧʨʠʩʫʪʩʪʚʠʝ/ʦʪʩʫʪʩʪʚʠʝ) ʜʣʷ ʚʩʝʭ ʧʘʨ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʥʠ ʦʜʠʥ ʤʘʨʢʝʨ, ʘ ʜʣʷ ʫʤʝʥʴʰʝʥʥʦʛʦ ʯʠʩʣʘ ʧʘʨ ï ʣʠʰʴ  ʩʯʠʪʘʥʥʳʝ 

ʤʘʨʢʝʨʳ ʠʟ ʙʦʣʝʝ ʩʪʘ ʪʳʩʷʯ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʘʨʢʝʨʦʚ. ʂʨʠʪʝʨʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʧʨʝʦʙʣʘʜʘʥʠʷ ʧʦ ʯʘʩʪʦʪʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʫʞʝ 639 ʤʘʨʢʝʨʦʚ (ʧʨʠ ʫʩʣʦʚʠʠ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʨʠʪʝʨʠʶ ʭʦʪʷ ʙʳ ʚ ʧʷʪʠ ʧʘʨʘʭ). ʉʘʤʦʤʫ ʤʷʛʢʦʤʫ ʪʨʝʪʴʝʤʫ 

ʢʨʠʪʝʨʠʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 5065 ʤʘʨʢʝʨʦʚ (ʜʣʷ ʚʩʝʭ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʘʨ, ʢʨʦʤʝ 

ʦʜʥʦʡ), ʧʨʠ ʝʱʝ ʙʦʣʴʰʝʤ ʩʤʷʛʯʝʥʠʠ ʢʨʠʪʝʨʠʷ ʯʠʩʣʦ ʤʘʨʢʝʨʦʚ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʨʦʩʣʦ (ʪʘʙʣʠʮʘ 5). 

ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʪʘʙʣʠʮʳ 6-9) 

ï ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʣʫʯʘʡʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʧʫʣʷʮʠʡ ʠ ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ 

ʨʘʩʯʝʪʳ, ʢʘʢ ʠ ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʧʦʧʫʣʷʮʠʡ ʚ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʠʣʠʩʴ ʘʥʘʣʦʛʠʯʥʳʤʠ, ʢʘʢ ʠ ʧʨʠ çʦʩʤʳʩʣʝʥʥʦʤè 

ʦʙʲʝʜʠʥʝʥʠʠ ʧʦʧʫʣʷʮʠʡ. ʏʪʦ ʟʘʩʪʘʚʣʷʝʪ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʦʪʥʦʩʠʪʴʩʷ ʢ ʤʘʨʢʝʨʘʤ, 

ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʩʚʷʟʘʥʥʳʤʠ  ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʦʩʠʪʝʣʝʡ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʨʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 5 ʚ  

ʩʪʦʣʙʮʝ çʂʦʣʠʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʥʳʭ ʤʘʨʢʝʨʦʚ ʧʨʠ ʩʣʫʯʘʡʥʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʧʘʨè  
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ʊʘʙʣʠʮʘ 5. ʄʘʨʢʝʨʳ-ʢʘʥʜʠʜʘʪʳ ʥʘ ʨʦʣʴ çʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ 

ʛʝʥʦʬʦʥʜʦʚè. 

 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʣʝʢʩʦʚ 

ʩʨʘʚʥʝʥʠʷ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʫʩʣʦʚʠʶ 

ʇʨʠʩʫʪʩʪʚʠʝ/ʦʪʩʫʪʩʪʚʠ

ʝ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʩ 

ʣʶʙʦʡ ʯʘʩʪʦʪʦʡ, 

ʦʪʣʠʯʥʦʡ ʦʪ 0, ʠ 

ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʫ ʥʝ-

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʦ 

ʯʘʩʪʦʪʝ ʥʘ 50% 

ʤʠʥʠʤʫʤ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʩ 

ʯʘʩʪʦʪʦʡ ʥʘ 

ʧʦʣʦʚʠʥʫ 

ʧʨʝʚʳʰʘʶʱʝʡ 

ʯʘʩʪʦʪʫ ʫ ʥʝ-

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ. 

ʅʝʙʦʣʴʰʦʝ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʦ 

ʯʘʩʪʦʪʝ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʩ 

ʯʘʩʪʦʪʦʡ, 

ʧʨʝʚʳʰʘʶʱʝʡ (ʥʝ 

ʚʘʞʥʦ ʥʘ ʩʢʦʣʴʢʦ) 

ʯʘʩʪʦʪʫ ʩʨʝʜʠ ʥʝ-

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʠʟ ʠʭ 

ʢʦʤʧʣʝʢʩʘ. 

ɺʩʝ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ 0 0 648 

8 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 0 3 5713 

7 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 0 22 24356 

6 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 2 104 64816 

5 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 11 639 122715 

4 ʢʦʤʧʣʝʢʩʘ ʩʨʘʚʥʝʥʠʷ 83 2637 181315 
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ʊʘʙʣʠʮʘ 6. ʇʨʦʚʝʨʢʘ ˉ 1 ʤʘʨʢʝʨʦʚ-ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʨʦʣʴ çʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʛʝʥʦʬʦʥʜʦʚè. 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʣʝʢʩʦʚ 

ʩʨʘʚʥʝʥʠʷ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʫʩʣʦʚʠʶ 

ʇʨʠʩʫʪʩʪʚʠʝ/ʦʪʩʫʪʩʪ

ʚʠʝ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ 

ʛʨʫʧʧʝ 1 ʩ ʣʶʙʦʡ 

ʯʘʩʪʦʪʦʡ, ʦʪʣʠʯʥʦʡ ʦʪ 

0, ʠ ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʛʨʫʧʧʳ 2 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʦ 

ʯʘʩʪʦʪʝ ʚ ʜʚʘ ʨʘʟʘ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʛʨʫʧʧʳ 1 ʩ ʯʘʩʪʦʪʦʡ 

ʚ ʜʚʘ ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʱʝʡ 

ʯʘʩʪʦʪʫ ʫ ʛʨʫʧʧʳ 2. 

ʅʝʙʦʣʴʰʦʝ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʦ 

ʯʘʩʪʦʪʝ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʛʨʫʧʧʳ 1 ʩ ʯʘʩʪʦʪʦʡ, 

ʧʨʝʚʳʰʘʶʱʝʡ (ʥʝ 

ʚʘʞʥʦ ʥʘ ʩʢʦʣʴʢʦ) 

ʯʘʩʪʦʪʫ ʩʨʝʜʠ ʛʨʫʧʧʳ 2 

ʠʟ ʠʭ ʢʦʤʧʣʝʢʩʘ. 

ɺʩʝ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ 0 0 221 

8 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 0 3 3404 

7 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 0 12 17943 

6 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 11 170 56094 

5 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 88  966 117924 

4 ʢʦʤʧʣʝʢʩʘ ʩʨʘʚʥʝʥʠʷ 493 3894 183080 
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ʊʘʙʣʠʮʘ 7. ʇʨʦʚʝʨʢʘ ˉ 2 ʤʘʨʢʝʨʦʚ-ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʨʦʣʴ çʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʛʝʥʦʬʦʥʜʦʚè. 

 

ʇʨʠʩʫʪʩʪʚʠʝ/ʦʪʩʫʪʩʪʚʠʝ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʛʨʫʧʧʝ 

1 ʩ ʣʶʙʦʡ ʯʘʩʪʦʪʦʡ, 

ʦʪʣʠʯʥʦʡ ʦʪ 0, ʠ 

ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʫ ʛʨʫʧʧʳ 

2 

ʅʝʙʦʣʴʰʦʝ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʦ 

ʯʘʩʪʦʪʝ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʛʨʫʧʧʳ 1 ʩ ʯʘʩʪʦʪʦʡ, 

ʧʨʝʚʳʰʘʶʱʝʡ (ʥʝ 

ʚʘʞʥʦ ʥʘ ʩʢʦʣʴʢʦ) 

ʯʘʩʪʦʪʫ ʩʨʝʜʠ ʛʨʫʧʧʳ 

2 ʠʟ ʠʭ ʢʦʤʧʣʝʢʩʘ. 

ʇʨʠʩʫʪʩʪʚʠʝ/ʦʪʩʫʪʩʪʚʠʝ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʛʨʫʧʧʝ 

1 ʩ ʣʶʙʦʡ ʯʘʩʪʦʪʦʡ, 

ʦʪʣʠʯʥʦʡ ʦʪ 0, ʠ 

ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʫ ʛʨʫʧʧʳ 

2 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʦ 

ʯʘʩʪʦʪʝ ʚ ʜʚʘ ʨʘʟʘ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʛʨʫʧʧʳ 1 ʩ ʯʘʩʪʦʪʦʡ ʚ 

ʜʚʘ ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʱʝʡ ʯʘʩʪʦʪʫ 

ʫ ʛʨʫʧʧʳ 2. 

ɺʩʝ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ 0 0 209 

8 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 0 1 2869 

7 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 0 20 16509 

6 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 6 143 53713 

5 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 34 871 116169 

4 ʢʦʤʧʣʝʢʩʘ ʩʨʘʚʥʝʥʠʷ 198 3912 182576 
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ʊʘʙʣʠʮʘ 8. ʇʨʦʚʝʨʢʘ ˉ 3 ʤʘʨʢʝʨʦʚ-ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʨʦʣʴ çʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʛʝʥʦʬʦʥʜʦʚè. 

 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʣʝʢʩʦʚ 

ʩʨʘʚʥʝʥʠʷ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʫʩʣʦʚʠʶ 

ʇʨʠʩʫʪʩʪʚʠʝ/ʦʪʩʫʪʩ

ʪʚʠʝ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ 

ʛʨʫʧʧʝ 1 ʩ ʣʶʙʦʡ 

ʯʘʩʪʦʪʦʡ, ʦʪʣʠʯʥʦʡ 

ʦʪ 0, ʠ 

ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʛʨʫʧʧʳ 2 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʦ 

ʯʘʩʪʦʪʝ ʚ ʜʚʘ ʨʘʟʘ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʛʨʫʧʧʳ 1 ʩ ʯʘʩʪʦʪʦʡ ʚ 

ʜʚʘ ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʱʝʡ 

ʯʘʩʪʦʪʫ ʫ ʛʨʫʧʧʳ 2. 

ʅʝʙʦʣʴʰʦʝ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʦ 

ʯʘʩʪʦʪʝ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʛʨʫʧʧʳ 1 ʩ ʯʘʩʪʦʪʦʡ, 

ʧʨʝʚʳʰʘʶʱʝʡ (ʥʝ 

ʚʘʞʥʦ ʥʘ ʩʢʦʣʴʢʦ) 

ʯʘʩʪʦʪʫ ʩʨʝʜʠ ʛʨʫʧʧʳ 

2 ʠʟ ʠʭ ʢʦʤʧʣʝʢʩʘ. 

ɺʩʝ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ 0 1 374 

8 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 0 6 4015 

7 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 1 26 19920 

6 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 6 193 59869 

5 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 60 1092 122442 

4 ʢʦʤʧʣʝʢʩʘ ʩʨʘʚʥʝʥʠʷ 372 4030 186282 
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ʊʘʙʣʠʮʘ 9. ʋʩʨʝʜʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʚʝʨʢʠ  ʤʘʨʢʝʨʦʚ-ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʨʦʣʴ 

çʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʛʝʥʦʬʦʥʜʦʚè. 

 

ʂʦʣʠʯʝʩʪʚʦ ʢʦʤʧʣʝʢʩʦʚ 

ʩʨʘʚʥʝʥʠʷ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʫʩʣʦʚʠʶ 

ʇʨʠʩʫʪʩʪʚʠʝ/ʦʪʩʫʪʩ

ʪʚʠʝ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ 

ʛʨʫʧʧʝ 1 ʩ ʣʶʙʦʡ 

ʯʘʩʪʦʪʦʡ, ʦʪʣʠʯʥʦʡ 

ʦʪ 0, ʠ 

ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʛʨʫʧʧʳ 2 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʦ 

ʯʘʩʪʦʪʝ ʚ ʜʚʘ ʨʘʟʘ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʛʨʫʧʧʳ 1 ʩ ʯʘʩʪʦʪʦʡ ʚ 

ʜʚʘ ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʱʝʡ 

ʯʘʩʪʦʪʫ ʫ ʛʨʫʧʧʳ 2. 

ʅʝʙʦʣʴʰʦʝ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʦ 

ʯʘʩʪʦʪʝ. 

ʄʘʨʢʝʨʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʫ 

ʛʨʫʧʧʳ 1 ʩ ʯʘʩʪʦʪʦʡ, 

ʧʨʝʚʳʰʘʶʱʝʡ (ʥʝ 

ʚʘʞʥʦ ʥʘ ʩʢʦʣʴʢʦ) 

ʯʘʩʪʦʪʫ ʩʨʝʜʠ ʛʨʫʧʧʳ 

2 ʠʟ ʠʭ ʢʦʤʧʣʝʢʩʘ. 

ɺʩʝ ʢʦʤʧʣʝʢʩʳ ʩʨʘʚʥʝʥʠʷ 0 0 268 

8 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 0 3 3429 

7 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 0 19 18124 

6 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 8 169 56559 

5 ʢʦʤʧʣʝʢʩʦʚ ʩʨʘʚʥʝʥʠʷ 61 976 118845 

4 ʢʦʤʧʣʝʢʩʘ ʩʨʘʚʥʝʥʠʷ 354 3945 183979 

 

ɼʘʣʝʝ ʤʳ ʧʦʩʪʨʦʠʣʠ ʩʝʨʠʶ ʢʘʨʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʘʨʢʝʨʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʚʘʨʠʘʥʪʦʚ. ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʨʪʳ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 10 ʠ 11. 
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ʈʠʩʫʥʦʢ 10. ʂʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʘʨʢʝʨʦʚ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʫ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʚ ʜʚʘ ʨʘʟʘ ʯʘʱʝ, ʯʝʤ ʫ ʠʭ ʥʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ 

ʩʦʩʝʜʝʡ (ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ ʩʦʙʣʶʜʘʝʪʩʷ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʚʦ ʚʩʝʭ ʧʘʨʘʭ, ʢʨʦʤʝ ʦʜʥʦʡ, 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʘ ʩʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʢʨʠʪʝʨʠʶ ʤʘʨʢʝʨʦʚ). 

 

ʅʘ ʨʠʩʫʥʢʝ 10 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʳ ʤʘʨʢʝʨʦʚ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʢʨʠʪʝʨʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʣʠʯʠʷ ʧʦ ʯʘʩʪʦʪʝ. ʂʘʨʪʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʮʝʣʦʤ ʦʪʦʙʨʘʥʥʳʝ ʤʘʨʢʝʨʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʤ ʧʦʧʫʣʷʮʠʷʤ: ʭʘʨʘʢʪʝʨʥʦ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʧʦʯʪʠ ʜʦ ʥʫʣʷ ʫ 

ʙʘʩʢʦʚ, ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʫ ʤʦʥʛʦʣʦʚ, 

ʢʠʪʘʡʮʝʚ, ʷʧʦʥʮʝʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʯʘʩʪʦʪʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʀʥʜʠʠ, 
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ʯʪʦ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʥʠ ʩ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʦʨʠʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 

ʤʘʨʢʝʨʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʪʘʢʦʤʫ ʢʨʠʪʝʨʠʶ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʫʯʘʡʥʦ ʦʢʘʟʘʣʦʩʴ 

ʤʥʦʛʦ ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʥʘʨʦʜʘʤ ʀʥʜʠʠ. 

 

 

ʈʠʩʫʥʦʢ 11. ʂʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʘʨʢʝʨʦʚ ʩ ʥʝʙʦʣʴʰʠʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦ 

ʯʘʩʪʦʪʝ ʫ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ (ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ ʩʦʙʣʶʜʘʝʪʩʷ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʚ ʩʝʤʠ 

ʧʘʨʘʭ, ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʘ ʩʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʦʪʦʙʨʘʥʥʳʭ ʧʦ ʢʨʠʪʝʨʠʶ ʤʘʨʢʝʨʦʚ). 

 

ʅʘ ʨʠʩʫʥʢʝ 11 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʘʨʢʝʨʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 

ʢʨʠʪʝʨʠʶ ʭʦʪʷ ʙʳ ʥʝʙʦʣʴʰʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʧʦ ʯʘʩʪʦʪʝ ʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ, ʯʝʤ ʚ 
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ʧʘʨʥʳʭ ʢ ʥʠʤ ʥʝ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ. ɿʘ ʩʯʝʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʤʘʨʢʝʨʦʚ 

ʨʘʟʣʠʯʠʷ ʚʳʨʘʞʘʶʪʩʷ ʥʝ ʚ ʢʦʥʪʨʘʩʪʝ ʥʫʣʝʚʳʭ ʠ ʥʝʥʫʣʝʚʳʭ ʯʘʩʪʦʪ, ʘ ʚ ʢʦʥʪʨʘʩʪʝ 

ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ, ʥʦ ʵʪʦ ʥʝ ʜʝʣʘʝʪ ʧʘʪʪʝʨʥ ʢʘʨʪʳ ʤʝʥʝʝ ʚʳʨʘʟʠʪʝʣʴʥʳʤ. 

ʈʝʣʴʝʬʥʦ ʚʳʩʪʫʧʘʶʪ ʪʝ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʫ ʥʝ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʥʘʨʦʜʦʚ ɽʚʨʦʧʳ (ʙʘʩʢʦʚ ʥʘ ʟʘʧʘʜʝ, ʬʠʥʥʦ-ʫʛʨʦʚ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ). ʍʘʨʘʢʪʝʨʥʦ ʪʘʢʞʝ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʤʘʨʢʝʨʦʚ ʚ 

ɺʦʩʪʦʯʥʦʡ ɽʚʨʘʟʠʠ. ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, çʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝè ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ 

ʤʦʛʫʪ ʙʳʪʴ ʪʦʣʴʢʦ ʧʨʠʫʨʦʯʝʥʥʳʤʠ ʢ ʝʚʨʦʧʝʦʠʜʥʳʤ, ʟʘʧʘʜʥʦʝʚʨʘʟʠʡʩʢʠʤ 

ʧʦʧʫʣʷʮʠʷʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʯʘʩʪʦʪʳ ʧʦʪʝʥʮʠʘʣʴʥʳʭ çʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭè 

ʤʘʨʢʝʨʦʚ ʧʨʠ ʜʘʥʥʦʤ ʢʨʠʪʝʨʠʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ. 

ʊʘʢʘʷ ʣʦʢʘʣʠʟʘʮʠʷ, ʭʦʪʷ ʪʘʢʞʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʥʦʡ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʛʠʧʦʪʝʟ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʧʨʘʨʦʜʠʥʳ (çʩʪʝʧʥʦʡè ʠ çʘʥʘʪʦʣʠʡʩʢʦʡè), ʥʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʷʜʦʤ ʜʨʫʛʠʭ ʛʠʧʦʪʝʟ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʳʡ ʩʪʨʦʛʠʡ ʢʨʠʪʝʨʠʡ ʠʟ ʙʦʣʝʝ ʯʝʤ ʩʪʘ ʪʳʩʷʯ ʠʟʫʯʝʥʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ  ʥʝ ʚʳʷʚʠʣ ʥʠ ʦʜʥʦʛʦ ʯʠʩʪʦ çʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦè ʤʘʨʢʝʨʘ. 

ɹʦʣʝʝ ʤʷʛʢʠʝ ʢʨʠʪʝʨʠʠ, ʨʘʟʨʝʰʘʶʱʠʝ ʤʘʨʢʝʨʫ ʙʳʪʴ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ 

ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ ʪʦʣʴʢʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʩʨʘʚʥʝʥʠʷ, ʚʳʷʚʠʣʠ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʤʘʨʢʝʨʦʚ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʚʦʡʩʪʚʝʥʥʳ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʤ 

ʧʦʧʫʣʷʮʠʷʤ. ʆʜʥʘʢʦ ʧʨʠ ʨʘʟʥʳʭ ʢʨʠʪʝʨʠʷʭ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʟʦʥʘ ʥʘʢʦʧʣʝʥʠʷ 

çʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭè ʤʘʨʢʝʨʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʜʦ ʉʝʚʝʨʥʦʡ 

ʀʥʜʠʠ, ʥʝ ʧʦʟʚʦʣʷʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʜʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʛʠʧʦʪʝʟ ʦ ʤʝʩʪʝ 

ʧʨʘʨʦʜʠʥʳ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ. 

ɺ ʮʝʣʦʤ ʥʘʜʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʥʘʤʠ ʧʦʜʭʦʜ ʢ ʚʳʷʚʣʝʥʠʶ 

ʢʘʥʜʠʜʘʪʥʳʭ çʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭè ʤʘʨʢʝʨʦʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʟʚʦʣʷʝʪ ʦʪʙʠʨʘʪʴ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʪʝ, ʢʦʪʦʨʳʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʫʨʦʯʝʥʳ 

ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʤ ʧʦʧʫʣʷʮʠʷʤʠ. ʅʦ ʨʘʟʣʠʯʥʳʝ ʢʨʠʪʝʨʠʠ ʦʪʙʦʨʘ 

ʚʳʚ̫ʣʷʶʪ ʛʨʫʧʧʳ ʤʘʨʢʝʨʦʚ ʩ ʨʘʟʥʳʤʠ ʧʘʪʪʝʨʥʘʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʢ ʪʦʤʫ ʞʝ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʥʝ ʣʦʢʘʣʠʟʘʮʠʶ ʠʩʭʦʜʥʦʛʦ 

ʧʨʦʪʦʛʝʥʦʬʦʥʜʘ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ, ʘ çʮʝʥʪʨ ʪʷʞʝʩʪʠè ʛʝʥʦʬʦʥʜʦʚ ʙʦʣʝʝ ʧʦʟʜʥʠʭ 
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ʵʧʦʭ, ʥʘʧʨʠʤʝʨ, ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʚʦʡʩʪʚʝʥʥrʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʤ 

ʧʦʧʫʣʷʮʠʷʤ ʪʦʣʴʢʦ ɽʚʨʦʧʳ ʠʣʠ ʪʦʣʴʢʦ ɸʟʠʠ. 

ʊʦ ʝʩʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʥʝʪ ʪʘʢʠʭ ʤʘʨʢʝʨʦʚ, ʢʦʪʦʨʳʝ ʦʜʥʦʟʥʘʯʥʦ 

ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʚʷʟʘʪʴ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʦʩʠʪʝʣʝʡ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ. 

ʍʦʪʷ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʤʘʨʢʝʨʳ ʩʫʱʝʩʪʚʫʶʪ, ʥʦ ʥʝ 

ʧʦʧʘʣʠ ʚ ʠʩʧʦʣʴʟʫʝʤʫʶ ʧʦʣʥʦʛʝʥʦʤʥʫʶ ʧʘʥʝʣʴ, ʥʦ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʭ ʜʦʣʷ ʙʫʜʝʪ ʢʨʘʡʥʝ ʤʘʣʘ. 
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ː̆ ˍˏˍ τȢ ː̆̎̏̏̎̅̕ ̎́̑̏̅̏̃ ̂́̌̓̏-̠̒̌́̃̎̒̋̏̊ ̠̜̈̋̏̃̏̊ ̜̄̑̔̐̐ 

̐̏ ̍́̑̋̆̑́̍ Y-̖̜̑̏̍̏̒̏̍ 

 

4.1. ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʝʥʦʬʦʥʜʘ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ 

 

ɺ ʨʘʥʥʝʤ ʩʨʝʜʥʝʚʝʢʦʚʴʝ ʧʨʦʠʟʦʰʣʦ ʙʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʣʘʚʷʥʩʢʦʡ ʚʝʪʚʠ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ. ʉʪʝʧʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʢʣʘʜʘ 

ʩʣʘʚʷʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʘʚʪʦʭʪʦʥʥʳʡ ʛʝʥʦʬʦʥʜ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʥʘ ʵʪʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ,  ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʟʚʝʩʪʥʘ. ʀʤʝʥʥʦ ʵʪʦ ʤʳ ʠ ʥʘʤʝʨʝʚʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʪʴ  

ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʠʟʫʯʠʚ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʦʣʠʤʦʨʬʠʟʤʫ Y-ʭʨʦʤʦʩʦʤ rʫ 

6 079 ʦʙʨʘʟʮʦʚ ʠʟ ʧʦʧʫʣʷʮʠʡ ʚʩʝʭ ʩʣʘʚʷʥʩʢʠʭ ʥʘʨʦʜʦʚ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʩʣʝʜʠʪʴ ʧʦʣʦʞʝʥʠʝ ʩʣʘʚʷʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʦʩʝʜʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʜʨʫʛʠʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ, 

ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʜʝʥʜʨʦʛʨʘʤʤʘ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ 

ʠʟʫʯʝʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ. ʊʘʢ, ʜʣʷ ʥʘʨʦʜʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ  ʚ ʨʘʙʦʪʝ 

[Balanovsky et al., 2011] ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʯʝʪʢʦʝ ʩʦʚʧʘʜʝʥʠʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʜʝʨʝʚʘ ʩ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ.  ɼʣʷ ʩʣʘʚʷʥʩʢʠʭ ʥʘʨʦʜʦʚ ʧʦʣʫʯʠʪʴ ʩʪʦʣʴ ʯʝʪʢʫʶ 

ʢʘʨʪʠʥʫ ʥʝ ʫʜʘʣʦʩʴ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ ʫ ʥʠʭ ʤʝʥʴʰʝ ʩʚʷʟʘʥʦ ʩ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʴʶ (ʨʠʩʫʥʦʢ 12). 
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ʈʠʩʫʥʦʢ 12. ɼʝʥʜʨʦʛʨʘʤʤʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩʣʘʚʷʥ ʚ ʢʦʥʪʝʢʩʪʝ 

ʦʢʨʫʞʘʶʱʠʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ. 

 

ɼʝʥʜʨʦʛʨʘʤʤʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʟʘʧʘʜʥʳʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ ʠ ʩʦʩʝʜʥʠʭ ʥʘʨʦʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʠʥʳʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʩʝʤʴʷʤ,  

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʣʘʩʪʝʨʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʦʪʜʝʣʴʥʳʤ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ: ʪʘʢ ʚʦʩʪʦʯʥʳʝ ʠ ʟʘʧʘʜʥʳʝ ʩʣʘʚʷʥʝ, ʘ ʪʘʢʞʝ ʧʦʧʫʣʷʮʠʠ, 

ʛʦʚʦʨʷʱʠʝ ʥʘ ʷʟʳʢʘʭ ʙʘʣʪʩʢʦʡ ʛʨʫʧʧʳ, ʦʙʨʘʟʫʶʪ ʦʙʦʩʦʙʣʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʢʣʘʩʪʝʨʳ. ʅʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʥʝʢʦʪʦʨʳʝ ʥʝʩʦʚʧʘʜʝʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ: ʩʝʚʝʨʥʳʝ ʨʫʩʩʢʠʝ, ʣʠʥʛʚʠʩʪʠʯʝʩʢʠ ʷʚʣʷʶʱʠʝʩʷ ʩʣʘʚʷʥʘʤʠ, 

ʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʞʝ ʢ ʙʘʣʪʘʤ. ʅʝʦʜʥʦʨʦʜʝʥ ʧʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ 

ʢʣʘʩʪʝʨ ʙʘʣʢʘʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ: ʚ ʦʙʱʠʡ ʢʣʘʩʪʝʨ ʚʤʝʩʪʝ ʩ ʶʞʥʳʤʠ ʩʣʘʚʷʥʘʤʠ 

ʧʦʧʘʣʠ ʚʝʥʛʨʳ, ʯʝʭʠ ʠ ʨʫʤʳʥʳ. ʅʦ ʥʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʪʘʢʠʝ ʥʝʩʦʚʧʘʜʝʥʠʷ  ʚʠʜʥʳ 

ʥʘ ʛʨʘʬʠʢʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 13), ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘʤʠ ʜʣʷ ʪʝʭ 

ʞʝ ʧʦʧʫʣʷʮʠʡ, ʚʥʦʚʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʥʠʤʠ. 
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ɸʥʘʣʠʟ ʛʨʘʬʠʢʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʣʘʚʷʥʝ ʦʙʨʘʟʫʶʪ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʪʝʨ, ʭʦʪʷ 

ʜʘʞʝ ʚ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʢʣʘʩʪʝʨʘ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʦʪʜʝʣʴʥʳʝ ʠʩʢʣʶʯʝʥʠʷ 

(ʥʝʩʦʚʧʘʜʝʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʡ). ʅʘʨʦʜʳ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʛʝʨʤʘʥʩʢʦʡ ʚʝʪʚʠ, ʠ ʥʘʨʦʜʳ ʨʦʤʘʥʩʢʦʡ ʛʨʫʧʧʳ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪ 

ʦʪʜʝʣʴʥʳʝ ʢʣʘʩʪʝʨʳ ʩʨʝʜʠ ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ. ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʪʦʣʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʟʦʙʱʝʥʥʳʝ ʪʶʨʢʩʢʠʝ ʥʘʨʦʜʳ ʩʬʦʨʤʠʨʦʚʘʣʠ ʥʘ ʛʨʘʬʠʢʝ 

ʦʪʜʝʣʴʥʫ  ʁʛʨʫʧʧʫ. ʅʦ ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʥʝʩʦʚʧʘʜʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʥʘʨʦʜʦʚ ʪʘʢʞʝ ʥʝʨʝʜʢʠ: ʜʘʚʥʦ ʠʟʚʝʩʪʥʘ ʩʠʪʫʘʮʠʷ ʩ 

ʚʝʥʛʨʘʤʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʢ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʝ, ʥʦ ʛʝʥʝʪʠʯʝʩʢʠ 

ʙʣʠʟʢʠʤʠ ʢ ʶʞʥʳʤ ʩʣʘʚʷʥʘʤ (ʩʚʦʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʩʦʩʝʜʷʤ). ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʨʷʜ ʵʪʠʭ ʥʝʩʦʚʧʘʜʝʥʠʡ, ʚʳʨʠʩʦʚʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʘʷ ʢʘʨʪʠʥʘ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ ʟʘʧʘʜʥʳʭ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʢʘʟʘʥʘ 

ʧʦ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʛʨʘʬʠʢʝ 

(ʨʠʩʫʥʦʢ 20), ʢʦʪʦʨʳʡ ʦʢʘʟʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʟʦʥʳ (ʧʦʢʘʟʘʥʳ 

ʢʨʘʩʥʳʤ ʧʫʥʢʪʠʨʦʤ) ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʧʫʣʷʮʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ. 
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ʈʠʩʫʥʦʢ 13. ɻʨʘʬʠʢ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

ʩʣʘʚʷʥ ʚ ʢʦʥʪʝʢʩʪʝ ʦʢʨʫʞʘʶʱʠʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠ ʢʦʥʪʨʘʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ. 

 

ɼʘʣʝʝ ʥʘʤʠ ʙʳʣʘ ʧʦʜʨʦʙʥʦ ʨʘʟʦʙʨʘʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʣʘʚʷʥʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ ʚ ʫʟʢʦʤ ʢʨʫʛʫ ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ. ɼʣʷ ʵʪʦʛʦ ʥʘʤʠ ʙʳʣʠ 

ʨʘʩʩʯʠʪʘʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ DNEI ʧʦ ʜʘʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʘʧʣʦʛʨʫʧʧ 

Y-ʭʨʦʤʦʩʦʤʳ. ʇʦ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʩʩʪʦʷʥʠʷʤ ʯʝʪʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʰʠʨʦʪʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʧʫʣʷʮʠʡ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ. ɺʦʩʪʦʯʥʳʝ 

ʩʣʘʚʷʥʝ ï ʨʫʩʩʢʠʝ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʖʞʥʦʡ ʈʦʩʩʠʠ ʙʣʠʟʢʠ ʩ ʫʢʨʘʠʥʮʘʤʠ ʠ 

ʙʝʣʦʨʫʩʘʤʠ. ʇʨʠ ʵʪʦʤ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ ʷʚʣʷʶʪʩʷ ʜʦʚʦʣʴʥʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ: (DNei =0.125). ʉʝʚʝʨʥʳʝ ʨʫʩʩʢʠʝ, ʥʘʧʨʦʪʠʚ, ʨʝʟʢʦ ʦʪʣʠʯʥʳ ʦʪ 

ʦʩʪʘʣʴʥʳʭ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ ʠ ʪʷʛʦʪʝʶʪ ʢ ʬʠʥʥʦʷʟʳʯʥʳʤ ʧʦʧʫʣʷʮʠʷʤ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʝʚʝʨʥʳʤʠ ʨʫʩʩʢʠʤʠ ʠ 
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ʦʩʪʘʣʴʥʳʤʠ ʚʦʩʪʦʯʥʳʤʠ ʩʣʘʚʷʥʘʤʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʣʷʶʪ 

DNei=0.5844.  

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʚʦʩʪʦʯʥʳʤʠ ʩʣʘʚʷʥʘʤʠ, ʟʘʧʘʜʥʳʝ ʩʣʘʚʷʥʝ ʥʝ ʩʪʦʣʴ ʩʭʦʞʠ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʅʘʧʨʠʤʝʨ, ʯʝʭʠ ʠ ʩʣʦʚʘʢʠ ʪʷʛʦʪʝʶʪ ʢ ʛʝʨʤʘʥʩʢʠʤ ʧʦʧʫʣʷʮʠʷʤ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʧʦʣʷʢʠ ʢʨʘʡʥʝ ʙʣʠʟʢʠ ʛʝʥʝʪʠʯʝʩʢʠ ʢ ʚʦʩʪʦʯʥʳʤ ʩʣʘʚʷʥʘʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʨʝʜʥʠʝ ʧʦʧʘʨʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ  ʟʘʧʘʜʥʳʤʠ ʩʣʘʚʷʥʘʤʠ ʚ ʜʚʘ ʨʘʟʘ 

ʚʳʰʝ ʜʣʷ ʟʘʧʘʜʥʳʭ ʩʣʘʚʷʥ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʩʪʦʯʥʳʭ (DNei =0.241).  

 

ʊʘʙʣʠʮʘ 10. ɻʝʥʝʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ (DNEI) ʜʣʷ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʠʭ ʠ 

ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʘ Y-ʭʨʦʤʦʩʦʤ r

 

ʈʫʩ ʉ.ʨʫʩ ʫʢʨ ʙʝʣ ʙʦʣʛ ʤʘʢʝʜ 

ɹʦʩʥ., 

ʭʦʨʚ ʠ 

ʩʝʨʙʳ ʧʦʣ ʯʝʭ ʩʣʦʚ ʣʠʪ ʣʘʪ 

ʈʫʩʩʩʢʠʝ 

0,00 0,22 0,06 0,00 0,52 0,62 0,52 0,04 0,18 0,05 0,17 0,20 

ʉʝʚ.ʨʫʩ. 

  0,00 0,39 0,27 0,95 1,07 0,98 0,37 0,52 0,39 0,01 0,01 

ʫʢʨʘʠʥʮʳ 

    0,00 0,04 0,26 0,29 0,20 0,10 0,18 0,04 0,35 0,39 

ʙʝʣʦʨʫʩʳ 

      0,00 0,49 0,57 0,46 0,04 0,17 0,03 0,22 0,25 

ʙʦʣʛʘʨʳ 

        0,00 0,02 0,16 0,50 0,42 0,37 0,96 1,01 

ʄʘʢʝʜʦʥʮ

 r

          0,00 0,09 0,65 0,55 0,45 1,12 1,18 

ʙʦʩʥʠʡʮʳ, 

ʭʦʨʚʘʪʳ ʠ 

ʩʝʨʙʳ 

            0,00 0,64 0,61 0,39 1,06 1,11 

ʧʦʣʷʢʠ 

              0,00 0,07 0,03 0,30 0,31 

ʏʝʭʠ 

                0,00 0,08 0,48 0,44 

ʩʣʦʚʘʢʠ 

                  0,00 0,34 0,36 

ʣʠʪʦʚʮʳ 

                    0,00 0,01 

ʣʘʪʳʰʠ 

                      0,00 

 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ ʪʦ, ʯʪʦ ʜʦʙʘʚʠʚ ʧʦʣʷʢʦʚ ʢ ʨʘʩʯʝʪʫ ʩʨʝʜʥʠʭ ʧʦʧʘʨʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʨʫʩʩʢʠʤʠ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʞʥʦʡ ʈʦʩʩʠʠ, 

ʫʢʨʘʠʥʮʘʤʠ ʠ ʙʝʣʦʨʫʩʘʤʠ ʧʦʢʘʟʘʪʝʣʴ ʧʦʯʪʠ ʥʝ ʤʝʥʷʝʪʩʷ -  DNei=0.14389. ʕʪʦ 

ʦʟʥʘʯʘʝʪ ʪʦ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʨʘʟʥʳʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ 
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ʛʨʫʧʧʘʤ ʩʣʘʚʷʥ, ʥʘ ʦʙʰʠʨʥʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʘʨʝʘʣʝ ʩʣʘʚʷʥʩʢʠʝ ʧʦʧʫʣʷʮʠʠ 

ʠʤʝʶʪ ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʶʞʥʳʭ ʩʣʘʚʷʥ  ʦʪʜʝʣʷʝʪʩʷ ʦʪ  ʦʩʪʘʣʴʥʳʭ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ. ʉʨʝʜʥʠʝ ʧʦʧʘʨʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʣʷ  ʶʞʥʳʭ ʩʣʘʚʷʥ 

ʩʦʩʪʘʚʠʣʠ (DNei=0.2387), ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʠ ʜʘʞʝ ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ. ʀ ʵʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʶʞʥʳʝ ʩʣʘʚʷʥʝ ʟʘʥʠʤʘʶʪ 

ʜʦʩʪʘʪʦʯʥʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʦʙʦʩʦʙʣʝʥʥʳʡ ɹʘʣʢʘʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ.   

ʆʙʝ ʧʦʧʫʣʷʮʠʠ ʙʘʣʪʦʚ ï ʣʘʪʳʰʠ ʠ ʣʠʪʦʚʮʳ, ʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠ ʢ ʵʩʪʦʥʮʘʤ, 

ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʤ ʥʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʤ ʷʟʳʢʝ.  

ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ AMOVA ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ 

ʫʨʦʚʝʥʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʣʠʟʦʢ 

ʨʝʘʣʴʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʅʘʠʤʝʥʴʰʝʝ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪʤʝʯʝʥʦ ʥʘʤʠ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ, 

ʨʘʟʛʦʚʘʨʠʚʘʶɦ ʠʭ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʷʟʳʢʝ. ʆʥ ʚʘʨʴʠʨʫʝʪ ʦʪ 0 ʜʣʷ ʯʝʭʦʚ ʠ 

ʤʘʢʝʜʦʥʮʝʚ ʜʦ 0.05 ʜʣʷ ʩʝʚʝʨʥʳʭ ʨʫʩʩʢʠʭ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ, 

ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʚʝʪʚʠ, ʩʦʩʪʘʚʠʣʘ 0,03. ɺʘʨʠʘʮʠʷ 

ʩʨʝʜʠ ʚʝʪʚʝʡ ï 0,06.  

ʊʘʢʞʝ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʝʩʪ ʄʘʥʪʝʣʷ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʥʘ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʬʦʥʜʘ 

ʧʦʧʫʣʷʮʠʡ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ (ʪʘʙʣʠʮʘ 11). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʘ ʜʣʷ ʛʝʥʝʪʠʢʠ ʩ ʛʝʦʛʨʘʬʠʝʡ - 0,924. 

ʇʨʠ ʵʪʦʤ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʧʦʚʣʠʷʣ ʥʘ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʬʦʥʜʘ ʩʣʘʚʷʥ 

ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ. ʕʪʦ ʚʠʜʥʦ ʫʞʝ ʥʘ ʧʘʨʥʳʭ ʢʦʨʨʝʣʷʮʠʷʭ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʘʥʘʣʠʟʝ 

ʯʘʩʪʥʳʭ ʢʦʨʨʝʣʷʮʠʡ ʨʦʣʴ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʫʣʝʚʦʡ.  
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ʊʘʙʣʠʮʘ 11. ʊʝʩʪ ʄʘʥʪʝʣʷ ʜʣʷ ʦʮʝʥʢʠ ʩʚʷʟʠ ʜʘʥʥʳʭ ʛʝʥʝʪʠʢʠ, ʣʠʥʛʚʠʩʪʠʢʠ ʠ 

ʛʝʦʛʨʘʬʠʠ ʜʣʷ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. 

 

ɺʠʜ 

ʢʦʨʨʝʣʷʮʠʠ 

ʇʘʨʘʤʝʪʨʳ 

ʢʦʨʨʝʣʷʮʠʠ 

ɼʘʥʥʳʝ 

ʧʦ Y-

ʭʨʦʤʦʩʦʤ

ʝ 

ʇʘʨʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ 

ɻʝʥʝʪʠʢʘ ʠ 

ʣʠʥʛʚʠʩʪʠʢʘ 
0,76* 

ʇʘʨʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ 

ɻʝʥʝʪʠʢʘ ʠ 

ʛʝʦʛʨʘʬʠʷ 
0,924* 

ʏʘʩʪʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ 

ɻʝʥʝʪʠʢʘ ʠ 

ʣʠʥʛʚʠʩʪʠʢʘ 

(ʛʝʦʛʨʘʬʠʷ 

ʦʩʪʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʦʡ) 

0,137 

ʏʘʩʪʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ 

ɻʝʥʝʪʠʢʘ ʠ 

ʛʝʦʛʨʘʬʠʷ 

(ʣʠʥʛʚʠʩʪʠʢʘ 

ʦʩʪʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʦʡ) 

0,812* 

* ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ (p < 0,05) 

 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʄʘʥʪʝʣʷ ʠ ʜʨʫʛʠʝ ʧʨʦʚʝʜʝʥʥʳʝ ʚʠʜʳ ʘʥʘʣʠʟʘ ʝʜʠʥʦʛʣʘʩʥʦ 

ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʣʘʚʷʥʩʢʠʭ ʷʟʳʢʦʚ ʧʦ ʦʙʰʠʨʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ 

ʥʝ ʧʨʠʚʝʣʦ ʢ ʢʘʨʜʠʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʛʝʥʦʬʦʥʜʘ ʥʘʩʝʣʝʥʠʷ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʝʥʦʬʦʥʜ ʩʦʚʨʝʤʝʥʥʳʭ ʩʣʘʚʷʥ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʘʚʪʦʭʪʦʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʘ ʚʣʠʷʥʠʝ ʜʨʝʚʥʠʭ ʩʣʘʚʷʥ ʙʳʣʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʫʣʴʪʫʨʥʳʤ ʠ ʥʝ ʦʩʪʘʚʠʣʦ ʟʘʤʝʪʥʳʭ ʩʣʝʜʦʚ ʚ ʛʝʥʦʬʦʥʜʝ 

ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʳ. ʆʜʥʘʢʦ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʩʣʘʚʷʥ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ ʩʦʚʧʘʜʝʪ ʩ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʴʶ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚʩʝ-ʪʘʢʠ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʣʘʚʷʥʩʢʠʭ 

ʷʟʳʢʦʚ ʰʣʦ ʥʝ ʪʦʣʴʢʦ ʧʫʪʝʤ ʢʫʣʴʪʫʨʥʦʡ ʧʝʨʝʜʘʯʠ ʷʟʳʢʘ, ʥʦ ʪʘʢʞʝ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʠ ʤʠʛʨʘʮʠʷʤʠ ʥʘʩʝʣʝʥʠʷ, ʧʫʩʪʴ ʠ ʦʩʪʘʚʠʚʰʠʤʠ ʩʣʘʙʳʡ ʩʣʝʜ ʚ 

ʛʝʥʦʬʦʥʜʝ [Kushniarevich et al., 2015]. 
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4.2. ɻʝʥʦʬʦʥʜ ʥʘʩʝʣʝʥʠʷ ɺʝʨʭʥʝʛʦ ʇʦʚʦʣʞʴʷ  

 

ɺʝʨʭʥʝʝ ʇʦʚʦʣʞʴʝ ʥʝʢʦʛʜʘ ʷʚʣʷʣʩʷ ʨʝʛʠʦʥʦʤ ʧʦʛʨʘʥʠʯʥʳʤ ʜʣʷ  ʥʘʩʝʣʝʥʠʷ, 

ʛʦʚʦʨʠʚʰʝʛʦ ʥʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ, ʩʣʘʚʷʥʩʢʠʭ ʠ ʩʢʘʥʜʠʥʘʚʩʢʠʭ  ʷʟʳʢʘʭ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʦ ʠʟʫʯʠʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʛʝʥʦʬʦʥʜ ʥʘʩʝʣʝʥʠʷ ʵʪʦʛʦ 

ʨʝʛʠʦʥʘ, ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʚʢʣʘʜʘ ʨʘʟʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ.  ʄʳ 

ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʠʟʫʯʝʥʠʠ ʛʝʥʦʬʦʥʜʘ ʧʦʧʫʣʷʮʠʡ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ï 

ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʦʛʦ ʨʝʛʠʦʥʘ ɺʝʨʭʥʝʛʦ ʇʦʚʦʣʞʴʷ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ.  

ʇʦʩʢʦʣʴʢʫ ʨʫʩʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜʨʘʟʜʝʣʷʣʦʩʴ ʥʘ ʨʷʜ 

ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʤʳ ʠʟʫʯʠʣʠ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʩʠʮʢʘʨʝʡ, ʢʘʮʢʘʨʝʡ 

ʠ ʙʳʚʰʝʝ ʥʘʩʝʣʝʥʠʝ ʛ. ʄʦʣʦʛʠ, ʢʦʪʦʨʦʝ ʩʦʛʣʘʩʥʦ ʥʝʢʦʪʦʨʳʤ ʚʝʨʩʠʷʤ ʘʨʭʝʦʣʦʛʦʚ 

ʤʦʛʣʦ ʩʦʭʨʘʥʠʪʴ ʜʨʝʚʥʠʝ ʤʝʨʷʥʩʢʠʝ ʧʣʘʩʪʳ. ʏʝʪʚʝʨʪʘʷ ʧʦʧʫʣʷʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʙʦʨʥʫʶ ʚʳʙʦʨʢʫ ʠʟ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʘʝʪ ʪʦʯʢʫ ʦʪʩʯʝʪʘ - 

ʦʙʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʝʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʦʨʝʥʥʦʛʦ ʨʫʩʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʝ 

ʧʦʜʨʘʟʜʝʣʝʥʥʦʛʦ ʥʘ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʝ ʛʨʫʧʧʳ. ɸ ʚʩʝ ʯʝʪʳʨʝ ʧʦʧʫʣʷʮʠʠ ʚʤʝʩʪʝ 

ʧʦʟʚʦʣʷʶʪ ʦʭʚʘʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʗʨʦʩʣʘʚʩʢʦʛʦ ʇʦʚʦʣʞʴʷ.  

ɸʥʘʣʠʟ ʩʫʤʤʘʨʥʦʡ ʚʳʙʦʨʢʠ (N=132) ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʦʙʱʠʡ ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʧʦʨʪʨʝʪ ʨʫʩʩʢʠʭ  ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥ ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ 

ʛʘʧʣʦʛʨʫʧʧʘʤʠ: R-M198(xM458) (34%); R-M458 (24%); N-M178 (11%), ʚʢʣʶʯʘʷ 

ʜʚʘ ʩʫʙʚʘʨʠʘʥʪʘ ʵʪʦʡ ʛʘʧʣʦʛʨʫʧʧʳ - N3a3-CTS10760 ʠ N3a4-Z1936. ɽʱʝ ʜʝʩʷʪʴ 

ʛʘʧʣʦʛʨʫʧʧ ʚʩʪʨʝʯʝʥʳ ʩ ʯʘʩʪʦʪʦʡ ʤʝʥʝʝ 10%: I-M253 (8%); R-L23 (7%); I-P37.2 

(5%); E-M35 (2%); E-M78 (2%); J-P58 (2%); G-M406 (1%); I-M170(xM253, M223, 

P37.2) (1%); J-M172 (1%); J-M92 (1%) [ʏʫʭʨʷʝʚʘ ʠ ʜʨ., 2017]. ʊʘʢʦʡ ʩʧʝʢʪʨ 

ʛʘʧʣʦʛʨʫʧʧ ʪʠʧʠʯʝʥ ʜʣʷ ʨʫʩʩʢʠʭ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ. 

ʅʘ ʛʨʘʬʠʢʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʦʤ ʧʦ ʧʘʥʝʣʠ ʠʟ 16 

ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ (ʨʠʩʫʥʦʢ 14), ʜʚʝ ʠʟ ʯʝʪʳʨʝʭ ʧʦʧʫʣʷʮʠʡ ʗʨʦʩʣʘʚʩʢʦʡ 
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ʦʙʣʘʩʪʠ ï ʢʘʮʢʘʨʠ ʠ ʩʙʦʨʥʘʷ ʚʳʙʦʨʢʘ ï ʚʦʰʣʠ ʚ ʦʜʠʥ ʪʝʩʥʳʡ ʢʣʘʩʪʝʨ ʚʤʝʩʪʝ ʩ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. ʂ ʵʪʦʤʫ ʢʣʘʩʪʝʨʫ ʙʣʠʟʢʠ 

ʧʦʧʫʣʷʮʠʠ ʄʦʨʜʦʚʠʠ (ʤʦʢʰʘ ʠ ʵʨʟʷ). ʊʨʝʪʴʷ ʧʦʧʫʣʷʮʠʷ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ - 

ʩʠʮʢʘʨʠ - ʦʪʣʠʯʘʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤ ʩʚʦʝʦʙʨʘʟʠʝʤ ʠ ʥʝʩʢʦʣʴʢʦ ʦʙʦʩʦʙʣʝʥʘ ʦʪ 

ʜʨʫʛʠʭ ʠ ʩʣʘʚʷʥʩʢʠʭ, ʠ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. ʏʝʪʚʝʨʪʘʷ ʧʦʧʫʣʷʮʠʷ 

ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ - ʤʦʣʦʛʞʘʥʝ ï ʚʦʰʣʘ ʚ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʡ ʢʣʘʩʪʝʨ, 

ʚʢʣʶʯʠʚʰʠʡ ʪʘʢʞʝ ʧʦʧʫʣʷʮʠʠ ʈʫʩʩʢʦʛʦ ʉʝʚʝʨʘ (ʧʦ ʜʘʥʥʦʡ ʧʘʥʝʣʠ ʤʘʨʢʝʨʦʚ 

ʠʟʫʯʝʥʦ ʥʘʩʝʣʝʥʠʝ ʇʩʢʦʚʩʢʦʡ ʠ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʝʡ).  

 

ʈʠʩʫʥʦʢ 14. ʅʘʩʝʣʝʥʠʝ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʢʦʥʪʝʢʩʪʝ ʦʢʨʫʞʘʶʱʠʭ 

ʧʦʧʫʣʷʮʠʡ: ʛʨʘʬʠʢ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʧʦ ʜʘʥʥʳʤ ʩʫʙʪʠʧʠʨʦʚʘʥʠʷ 16 

ʛʘʧʣʦʛʨʫʧʧ: A-M91, B-M60, C-M130, D-M174, E-M35, G-M201, I-M170(xM253, 

M223, P37.2), I-M253, I-M223, I-P37.2, J-M267, J-M172, N-LLYG, R-M198(xM458), 

R-M458, R-M269 (ʧʦʢʘʟʘʪʝʣʴ ʩʪʨʝʩʩʘ = 0.086; ʘʣʠʝʥʘʮʠʠ = 0.102). 

 

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ 

ʣʠʰʴ ʧʦ ʫʟʢʦʡ ʧʘʥʝʣʠ ʠʟ 13 ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ, ʙʝʟ ʩʫʙʪʠʧʠʨʦʚʘʥʠʷ 

ʚʘʨʠʘʥʪʦʚ ʛʘʧʣʦʛʨʫʧʧ R ʠ I, ʚʘʞʥʳʭ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ 

ʨʝʛʠʦʥʘ, ʵʪʠ ʧʦʧʫʣʷʮʠʠ ʦʪʨʘʞʝʥʳ ʥʘ ʛʨʘʬʠʢʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʧʦ 

ʫʟʢʦʡ ʧʘʥʝʣʠ ʤʘʨʢʝʨʦʚ (ʨʠʩʫʥʦʢ 15). ʀʟ ʯʝʪʳʨʝʭ ʯʝʪʢʠʭ ʢʣʘʩʪʝʨʦʚ ʛʨʘʬʠʢʘ - 



112 

 

ʫʛʦʨʩʢʦʛʦ, ʬʠʥʥʦ-ʚʦʣʞʩʢʦʛʦ, ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʦʛʦ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ 

(ʚʢʣʶʯʠʚʰʝʛʦ ʠ ʧʨʠʙʘʣʪʠʡʩʢʠʭ ʬʠʥʥʦʚ, ʠ ʙʘʣʪʦʚ, ʠ ʧʦʧʫʣʷʮʠʠ ʈʫʩʩʢʦʛʦ ʉʝʚʝʨʘ) 

ʥʘʠʙʦʣʴʰʝʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʫʛʦʨʩʢʠʡ ʢʣʘʩʪʝʨ - ʚ ʥʝʛʦ ʚʦʰʣʠ ʣʠʰʴ 

ʧʦʧʫʣʷʮʠʠ ʫʛʦʨʩʢʦʡ ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ: ʭʘʥʪʳ ʠ ʤʘʥʩʠ.  

 

ʈʠʩʫʥʦʢ 15. ʅʘʩʝʣʝʥʠʝ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʰʠʨʦʢʦʤ ʢʦʥʪʝʢʩʪʝ ʦʢʨʫʞʘʶʱʠʭ 

ʧʦʧʫʣʷʮʠʡ. ɻʨʘʬʠʢ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʧʦ ʧʘʥʝʣʠ 13 ʢʨʫʧʥʳʭ 

ʛʘʧʣʦʛʨʫʧʧ: C-M130, DE-P205, G-L116, H-M69, I-M170, J-M304, L-M11, N-M231, 

O-M175, Q-M242, R1-M173, R2-L261, T-L206 (ʧʦʢʘʟʘʪʝʣʴ ʩʪʨʝʩʩʘ = 0.034; 

ʘʣʠʝʥʘʮʠʠ = 0,038). 

 

ʇʦʧʫʣʷʮʠʠ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʥʘ 

ʧʨʝʜʳʜʫʱʝʤ ʛʨʘʬʠʢʝ: ʤʦʣʦʛʞʘʥʝ ʢʣʘʩʪʝʨʠʟʫʶʪʩʷ ʩ ʧʦʧʫʣʷʮʠʷʤʠ ʨʫʩʩʢʦʛʦ 

ʉʝʚʝʨʘ, ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʬʠʥʥʦ-ʷʟʳʯʥʳʤʠ ʥʘʨʦʜʘʤʠ, ʯʪʦ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʚ ʛʝʥʦʬʦʥʜʝ ʤʦʣʦʛʞʘʥ ʜʦʚʦʣʴʥʦ ʤʦʱʥʦʛʦ ʧʣʘʩʪʘ 

ʜʦʩʣʘʚʷʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ [ɹʘʣʘʥʦʚʩʢʘʷ  ʠ ʜʨ., 2011]. 
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 ɺʩʝ ʪʨʠ ʜʨʫʛʠʝ ʧʦʧʫʣʷʮʠʠ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ʢʘʮʢʘʨʠ, ʩʙʦʨʥʘʷ ʠ 

ʩʫʤʤʘʨʥʘʷ - ʚʭʦʜʷʪ ʚ ʦʙʱʠʡ ʢʣʘʩʪʝʨ ʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʖʞʥʦʡ 

ʈʦʩʩʠʠ, ʫʢʨʘʠʥʮʝʚ ʠ ʙʝʣʦʨʫʩʦʚ. ʆʪʣʠʯʠʝ ʠʭ ʛʝʥʦʬʦʥʜʘ ʦʪ ʩʝʚʝʨʥʳʭ ʨʫʩʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ ʠ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʥʘʨʦʜʦʚ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ 

ʪʝʨʨʠʪʦʨʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʩʝʣʷʣʘʩʴ ʚ ʭʦʜʝ ʥʠʟʦʚʦʡ, 

ʨʦʩʪʦʚʦ-ʩʫʟʜʘʣʴʩʢʦʡ ʤʠʛʨʘʮʠʠ. ʕʪʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʙʣʠʟʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʢ ʧʦʧʫʣʷʮʠʷʤ 

ʨʫʩʩʢʦʛʦ ʉʝʚʝʨʘ ʠ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʤ ʥʘʨʦʜʘʤ, ʥʦ ʥʝ ʢ ʩʫʤʤʘʨʥʦʡ ʠ ʩʙʦʨʥʦʡ 

ʚʳʙʦʨʢʘʤ ʨʫʩʩʢʠʭ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɽʩʣʠ ʙʳ ʧʨʠ ʟʘʩʝʣʝʥʠʠ ʩʣʘʚʷʥʘʤʠ 

ʗʨʦʩʣʘʚʩʢʦʛʦ ʇʦʚʦʣʞʴʷ ʧʨʝʦʙʣʘʜʘʣʘ ʚʝʨʭʦʚʘʷ ʚʦʣʥʘ ʤʠʛʨʘʮʠʡ, ʪʦ ʤʦʞʥʦ ʙʳʣʦ 

ʦʞʠʜʘʪʴ, ʯʪʦ ʝʝ ʩʦʚʨʝʤʝʥʥʦʝ ʥʘʩʝʣʝʥʠʝ ʙʫʜʝʪ ʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʞʝ ʢ ʛʝʥʦʬʦʥʜʫ 

ʈʫʩʩʢʦʛʦ ʉʝʚʝʨʘ, ʘ ʥʝ ʢ ʧʦʧʫʣʷʮʠʷʤ ʦʙʣʘʩʪʝʡ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ.   

ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʢʘʞʜʦʡ ʠʟ ʚʳʙʦʨʦʢ 

ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ 16) ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʫʪʦʯʥʷʝʪ ʵʪʠ ʚʳʚʦʜʳ. ɿʦʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʭʦʜʩʪʚʘ ʩ ʩʫʤʤʘʨʥʦʡ ʚʳʙʦʨʢʦʡ ʨʫʩʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʗʨʦʩʣʘʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʭʚʘʪʳʚʘʝʪ ʩʦʩʝʜʥʠʝ ʦʙʣʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ (ʨʠʩʫʥʦʢ 16 A) - 

ʊʚʝʨʩʢʫʶ, ɺʣʘʜʠʤʠʨʩʢʫʶ, ʂʦʩʪʨʦʤʩʢʫʶ, ʄʦʩʢʦʚʩʢʫʶ, ʀʚʘʥʦʚʩʢʫʶ, ʠ ʣʠʰʴ 

ʦʪʯʘʩʪʠ ʟʘʭʦʜʠʪ ʥʘ ʦʢʨʘʠʥʳ ʅʦʚʛʦʨʦʜʩʢʦʡ ʠ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʀʥʳʤʠ 

ʩʣʦʚʘʤʠ, ʟʦʥʘ ʥʘʠʙʦʣʴʰʝʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʩ ʛʝʥʦʬʦʥʜʦʤ ʥʘʩʝʣʝʥʠʷ 

ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʦʭʚʘʪʳʚʘʝʪ ɺʦʣʛʦ-ʆʢʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ ʠ ɺʝʨʭʥʝʝ ʇʦʚʦʣʞʴʝ 

ʠ ʥʝ ʧʨʦʩʪʠʨʘʝʪʩʷ ʚʳʰʝ ʥʘ ʩʝʚʝʨ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʩʙʦʨʥʫʶ ʚʳʙʦʨʢʫ 

ʨʫʩʩʢʠʭ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʦ ʢʘʨʪʠʥʘ ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʥʘʛʣʷʜʥʝʡ (ʨʠʩʫʥʦʢ 16 

ɹ): ʟʦʥʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʩʝ ɺʝʨʭʥʝʝ ʇʦʚʦʣʞʴʝ 

(ʗʨʦʩʣʘʚʩʢʫʶ, ʊʚʝʨʩʢʫʶ, ʄʦʩʢʦʚʩʢʫʶ, ʂʦʩʪʨʦʤʩʢʫʶ ʠ ʀʚʘʥʦʚʩʢʫʶ ʦʙʣʘʩʪʠ), ʥʦ 

ʠ ʠʜʝʪ ʜʘʣʴʰʝ ʥʘ ʶʛ ʚʧʣʦʪʴ ʜʦ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʩ ʧʦʧʫʣʷʮʠʷʤʠ 

ʈʫʩʩʢʦʛʦ ʉʝʚʝʨʘ ʩʙʦʨʥʘʷ ʚʳʙʦʨʢʘ ʧʦʯʪʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ, 

ʭʦʪʷ ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʭʦʜʩʪʚʦ ʩ ʧʦʧʫʣʷʮʠʷʤʠ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ 

(ʤʘʨʠʡʮʘʤʠ, ʫʜʤʫʨʪʘʤʠ, ʯʫʚʘʰʘʤʠ). 
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ʈʠʩʫʥʦʢ 16. ʂʘʨʪʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʧʦʧʫʣʷʮʠʡ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʜʦ ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ ɽʚʨʘʟʠʠ.  

ɸ. ʂʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʩʫʤʤʘʨʥʦʡ ʚʳʙʦʨʢʠ. 

ɹ. ʂʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʩʙʦʨʥʦʡ ʚʳʙʦʨʢʠ ʨʫʩʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ  

ɺ. ʂʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʩʠʮʢʘʨʝʡ.  

ɻ. ʂʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʢʘʮʢʘʨʝʡ. 

ɼ. ʂʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʤʦʣʦʛʞʘʥ 

 

ɺʩʝ ʵʪʠ ʬʘʢʪʳ, ʩʦʙʨʘʥʥʳʝ ʚʤʝʩʪʝ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ 

ʛʝʥʦʬʦʥʜʘ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʙʣʠʞʘʶʪ ʝʛʦ ʩ ʛʝʥʦʬʦʥʜʦʤ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ 

ʠ ʜʨʫʛʠʭ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ (ʫʢʨʘʠʥʮʝʚ ʠ ʙʝʣʦʨʫʩʦʚ), ʯʪʦ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʚ ʧʦʣʴʟʫ 

ʛʠʧʦʪʝʟʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʦʬʦʥʜʘ ʗʨʦʩʣʘʚʩʢʦʛʦ ʇʦʚʦʣʞʴʷ ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ 

ʥʠʟʦʚʦʡ (ʈʦʩʪʦʚʦ-ʉʫʟʜʘʣʴʩʢʦʡ) ʩʣʘʚʷʥʩʢʦʡ ʵʢʩʧʘʥʩʠʠ, ʘ ʥʝ ʚʝʨʭʦʚʦʡ 

(ʅʦʚʛʦʨʦʜʩʢʦʡ) ʚʦʣʥʳ ʤʠʛʨʘʮʠʡ. ʂʦʥʝʯʥʦ, ʥʘʜʝʞʥʦ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʛʝʥʦʬʦʥʜ 

ʥʦʚʛʦʨʦʜʮʝʚ ʧʦ ʩʦʚʨʝʤʝʥʥʦʤʫ ʥʘʩʝʣʝʥʠʶ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʠʟ-ʟʘ ʚʳʩʳʣʢʠ 
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ʥʦʚʛʦʨʦʜʮʝʚ ʧʦʩʣʝ ʧʘʜʝʥʠʷ ʅʦʚʛʦʨʦʜʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʚ 1478 ʛ. ʊʦʣʴʢʦ ʜʘʥʥʳʝ 

ʧʘʣʝʦɼʅʂ ʩʤʦʛʫʪ ʚʥʝʩʪʠ ʷʩʥʦʩʪʴ ʚ ʚʦʧʨʦʩʳ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʩʣʘʚʷʥʩʢʦʡ ʢʦʣʦʥʠʟʘʮʠʠ. ʌʠʥʥʦ-ʫʛʦʨʩʢʠʡ ʚʢʣʘʜ ʚ 

ʛʝʥʦʬʦʥʜ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʗʨʦʩʣʘʚʩʢʦʛʦ ʇʦʚʦʣʞʴʷ ʙʳʣ ʠʣʠ ʚʝʩʴʤʘ 

ʦʛʨʘʥʠʯʝʥʥʳʤ, ʠʣʠ ʞʝ ʩʥʠʟʠʣʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʤʘʩʩʦʚʳʭ ʤʠʛʨʘʮʠʡ 

ʩʣʘʚʷʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ, ʯʪʦ ʣʝʪʦʧʠʩʥʘʷ ʤʝʨʷ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʜʨʝʚʥʝʤ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʦʤ ʩʫʙʩʪʨʘʪʝ ʠ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʮʝʥʪʨʘʣʴʥʦ-ʝʚʨʦʧʝʡʩʢʦʝ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʥʘʩʝʣʝʥʠʝ 

(ʧʦʪʦʤʢʦʚ ʩʦʟʜʘʪʝʣʝʡ ʚʝʨʭʥʝʚʦʣʞʩʢʠʭ ʢʫʣʴʪʫʨ ʰʥʫʨʦʚʦʡ ʢʝʨʘʤʠʢʠ ʠ ʙʦʝʚʳʭ 

ʪʦʧʦʨʦʚ), ʧʝʨʝʰʝʜʰʝʝ ʥʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʡ ʷʟʳʢ [ʅʘʧʦʣʴʩʢʠʭ, 2015]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʠʭ ʛʝʥʦʬʦʥʜ ʜʦʣʞʝʥ ʙʳʪʴ ʙʣʠʟʦʢ ʢ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʤ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʠʤ ʧʣʝʤʝʥʘʤ 

ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ. ʇʨʦʚʝʨʢʘ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʤʝʪʦʜʘʤʠ ʛʝʥʝʪʠʢʠ ʢʨʘʡʥʝ 

ʟʘʪʨʫʜʥʝʥʘ (ʜʘʞʝ ʘʥʘʣʠʟ ʜʨʝʚʥʝʡ ɼʅʂ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʤʘʣʦ ʠʥʬʦʨʤʘʪʠʚʝʥ): 

ʠʟʫʯʝʥʠʝ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʠʭ ʥʘʨʦʜʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʠʭ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʩʦʩʪʘʚʣʷʝʪ ʛʝʥʦʬʦʥʜ ʜʦʩʣʘʚʷʥʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ [ʏʫʭʨʷʝʚʘ ʠ ʜʨ., 2017].  

ʆʪʜʝʣʴʥʦ, ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ ʚʢʣʘʜʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʥʘʨʦʜʦʚ, ʥʘʤʠ 

ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʤʦʣʦʛʞʘʥ. ʍʦʪʷ ʩʧʝʢʪʨ 

ʦʩʥʦʚʥʳʭ ʛʘʧʣʦʛʨʫʧʧ ʚ ʛʝʥʦʬʦʥʜʝ ʤʦʣʦʛʞʘʥ ʪʘʢʦʡ ʞʝ, ʯʪʦ ʠ ʚ ʩʫʤʤʘʨʥʦʡ 

ʚʳʙʦʨʢʝ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ - R-M198(xM458), R-M458, N-M178, ʦʜʥʘʢʦ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ (ʤʘʞʦʨʥʦʡ) ʛʘʧʣʦʛʨʫʧʧʦʡ ʷʚʣʷʝʪʩʷ N-M178 (35%). ʉʪʦʣʴ 

ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʛʘʧʣʦʛʨʫʧʧʳ N-M178 ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʟʥʘʯʝʥʠʷʤ ʧʦʧʫʣʷʮʠʡ 

ʨʫʩʩʢʦʛʦ ʉʝʚʝʨʘ (35-50%) [Balanovsky et al., 2008]. ʕʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʣʠʙʦ ʥʘ 

ʩʣʝʜ ʚʝʨʭʦʚʦʡ (ʅʦʚʛʦʨʦʜʩʢʦʡ) ʩʣʘʚʷʥʩʢʦʡ ʢʦʣʦʥʠʟʘʮʠʠ, ʣʠʙʦ, ʯʪʦ ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, 

ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʚ ʛʝʥʦʬʦʥʜʝ ʞʠʪʝʣʝʡ ʄʦʣʦʛʠ ʩʣʝʜʘ ʬʠʥʥʦ-ʫʛʦʨʩʢʠʭ ʧʣʝʤʝʥ - 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʤʝʨʷʥ - ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʘʨʭʝʦʣʦʛʠʠ ʠ ʪʦʧʦʥʠʤʠʢʠ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʫʙʪʠʧʠʨʦʚʘʥʠʝ ʛʘʧʣʦʛʨʫʧʧʳ 

N-M178 ʧʦ ʤʘʨʢʝʨʘʤ, ʚʳʷʚʣʝʥʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʛʝʥʦʤʥʦʛʦ ʘʥʘʣʠʟʘ Y-

ʭʨʦʤʦʩʦʤʳ [Ilumae et al., 2016]. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʡ 
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ʧʨʝʦʙʣʘʜʘʝʪ ʩʫʙʚʘʨʠʘʥʪ N3a3-CTS10760, ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʫʝʪ ʠ ʚ ʦʙʩʣʝʜʦʚʘʥʥʦʡ 

ʥʘʤʠ ʩʙʦʨʥʦʡ ʚʳʙʦʨʢʝ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʚ ʛʝʥʦʬʦʥʜʝ ʤʦʣʦʛʞʘʥ 

ʜʦʤʠʥʠʨʫʝʪ (ʩ ʯʘʩʪʦʪʦʡ 26%) ʜʨʫʛʦʡ ʩʫʙʚʘʨʠʘʥʪ N3a4-Z1936, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʝʥ 

ʜʣʷ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʩʝʚʝʨʘ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ, ʚ ʦʩʥʦʚʥʦʤ ʝʸ ʬʠʥʥʦ-

ʫʛʦʨʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ï ʢʘʨʝʣ, ʚʝʧʩʦʚ, ʵʩʪʦʥʮʝʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʥʘʨʫʞʝʥʠʝ 

ʠʤʝʥʥʦ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʛʘʧʣʦʛʨʫʧʧʳ N-M178 ʫ ʤʦʣʦʛʞʘʥ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʤʦʱʥʦʤ ʬʠʥʥʦ-ʫʛʦʨʩʢʦʤ ʧʣʘʩʪʝ ʚ ʠʭ ʛʝʥʦʬʦʥʜʝ. ʇʦʣʦʞʝʥʠʝ 

ʤʦʣʦʛʞʘʥ ʥʘ ʛʨʘʬʠʢʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʚ ʦʙʱʝʤ ʢʣʘʩʪʝʨʝ ʩ 

ʤʘʨʠʡʮʘʤʠ, ʣʠʪʦʚʮʘʤʠ ʠ ʩʝʚʝʨʥʦ-ʨʫʩʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʦʭʨʘʥʝʥʠʝ ʚ ʠʭ ʛʝʥʦʬʦʥʜʝ ʵʪʦʛʦ ʧʣʘʩʪʘ. ʕʪʦʪ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʢʘʨʪʦʡ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʤʦʣʦʛʞʘʥ (ʨʠʩʫʥʦʢ 16 E), ʫʢʘʟʳʚʘʷ ʥʘ ʠʭ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʩʝʚʝʨʦʤ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʝ 

ʩʭʦʜʩʪʚʦ ʩ ʥʘʨʦʜʘʤʠ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ 

ʚʳʜʚʠʥʫʪʴ ʛʠʧʦʪʝʟʫ, ʯʪʦ ʚ ʛʝʥʦʬʦʥʜʝ ʣʝʪʦʧʠʩʥʳʭ ʤʝʨʷʥ ʧʨʝʦʙʣʘʜʘʣ ʠʤʝʥʥʦ ʵʪʦʪ 

ʩʫʙʚʘʨʠʘʥʪ ʛʘʧʣʦʛʨʫʧʧʳ N: N3a4-Z1936 [ʏʫʭʨʷʝʚʘ ʠ ʜʨ., 2017]. 

 

 

4.3. ɻʝʥʦʬʦʥʜ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ 

 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʛʝʥʦʬʦʥʜʘ ʩʣʘʚʷʥ, ʧʦʩʣʝ ʵʪʘʧʦʚ 

ʤʘʩʩʦʚʳʭ ʤʠʛʨʘʮʠʡ ʠʥʪʝʨʝʩʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʩʫʙʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɺ ʯʘʩʪʥʦʩʪʠ  ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʜʦʥʩʢʠʝ ʢʘʟʘʢʠ, ʢʘʢ 

ʩʫʙʵʪʥʠʯʝʩʢʘʷ ʛʨʫʧʧʘ ʨʫʩʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʉʨʝʜʠ 314 ʛʝʥʦʪʠʧʠʨʦʚʘʥʥʳʭ ʢʘʟʘʢʦʚ ɼʦʥʘ ʦʙʥʘʨʫʞʝʥʦ 18 ʨʘʟʣʠʯʥʳʭ 

ʛʘʧʣʦʛʨʫʧʧ. ʇʨʠʯʝʤ ʩʨʝʜʠ ʥʠʭ ʚʩʪʨʝʯʝʥʦ ʣʠʰʴ ʰʝʩʪʴ ʛʘʧʣʦʛʨʫʧʧ ʧʨʝʚʳʰʘʶʱʠʭ 

ʧʦ ʯʘʩʪʦʪʝ 5% ʫʨʦʚʝʥʴ ʧʦʣʠʤʦʨʬʠʟʤʘ: R-M198, I-P37.2, R-M458, N-M178, R-

M269 ʠ I-M253. ʆʩʪʘʣʴʥʳʝ 12 ʛʘʧʣʦʛʨʫʧʧ ʠʤʝʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʘʩʪʦʪʫ ʥʠʞʝ 

5%, ʘ ʠʤʝʥʥʦ ʛʘʧʣʦʛʨʫʧʧʳ: E-M78, G-M406, G-P303, J-M267, J-P58, J-M172, J-

M92, J-M12, N-LLY 22, O-M242, R-M297 ʠ T-M70.   
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ʇʦʯʪʠ ʧʦʣʦʚʠʥʫ ʦʪ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʛʘʧʣʦʛʨʫʧʧ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʩʨʝʜʠ ʜʦʥʩʢʠʭ 

ʢʘʟʘʢʦʚ, ʩʦʩʪʘʚʣʷʝʪ ʛʘʧʣʦʛʨʫʧʧʘ R-M198. ʇʦʜʦʙʥʳʡ ʬʘʢʪ ʥʝ ʚʳʟʳʚʘʝʪ ʫʜʠʚʣʝʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʝʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʦʙʱʝʤʠʨʦʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ R-M198, ʪʦ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʩʣʘʚʷʥ ʠ ʫ ʙʘʣʪʦʚ. ɼʘ ʠ ʦʩʪʘʣʴʥʳʝ 5 ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʨʝʜʠ ʢʘʟʘʢʦʚ ʛʘʧʣʦʛʨʫʧʧ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʣʘʚʷʥ ʚ ʮʝʣʦʤ ʠ ʜʣʷ 

ʨʫʩʩʢʠʭ ʚ ʯʘʩʪʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʤʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟ ʧʦʣʦʞʝʥʠʷ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʚ 

ʢʦʥʪʝʢʩʪʝ ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ (ʨʠʩʫʥʦʢ 17) ʧʦʢʘʟʘʣ ʛʝʥʝʪʠʯʝʩʢʫʶ ʙʣʠʟʦʩʪʴ 

ʜʦʥʩʢʦʛʦ ʢʘʟʘʯʝʩʪʚʘ ʩ ʧʦʧʫʣʷʮʠʷʤʠ ʨʫʩʩʢʠʭ ʠ ʫʢʨʘʠʥʮʝʚ. ʇʨʠ ʵʪʦʤ ʪʫʨʢʠ ʚʤʝʩʪʝ 

ʩ ʘʙʭʘʟʘʤʠ, ʰʘʧʩʫʛʘʤʠ ʠ ʯʝʨʢʝʩʘʤʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʪʝʨ, 

ʛʝʥʝʪʠʯʝʩʢʠ ʜʘʣʝʢʠʡ ʦʪ ʢʘʟʘʯʝʩʪʚʘ ɼʦʥʘ. ʂʘʣʤʳʢʠ ʪʘʢʞʝ ʟʘʥʠʤʘʶʪ ʦʙʦʩʦʙʣʝʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ, ʚʝʩʴʤʘ ʜʘʣʝʢʦʝ ʦʪ ʢʘʟʘʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʥʦʩʳ 

ʘʙʭʘʟʦ-ʘʜʳʛʩʢʦʡ ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ, ʢʘʣʤʳʢʠ ʠ ʪʫʨʢʠ ʛʝʥʝʪʠʯʝʩʢʠ ʚʝʩʴʤʘ ʜʘʣʝʢʠ 

ʦʪ ʢʘʟʘʢʦʚ ɼʦʥʘ [ʏʫʭʨʷʝʚʘ ʠ ʜʨ., 2016]. 
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 ʈʠʩʫʥʦʢ 17. ʇʦʣʦʞʝʥʠʝ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ. ɻʨʘʬʠʢ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʧʦ ʤʘʨʢʝʨʘʤ Y-

ʭʨʦʤʦʩʦʤʳ 

ʊʘʢʞʝ ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʠ ʘʥʘʣʠʟ STR ʛʘʧʣʦʪʠʧʦʚ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ. ʋʨʦʚʝʥʴ 

ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʩʪʘʚʠʣ 1.0000 +/- 0.0009, ʩʪʦʣʴ ʚʳʩʦʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʡ.   

ʅʘʤʠ ʙʳʣʠ ʧʦʜʩʯʠʪʘʥʳ RST ʜʠʩʪʘʥʮʠʠ ʤʝʞʜʫ ʢʘʟʘʢʘʤʠ ʠ ʦʢʨʫʞʘʶʱʠʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʧʦʧʫʣʷʮʠʠ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʜʦ ʦʩʪʘʣʴʥʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʦʧʫʣʷʮʠʡ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ʂʘʚʢʘʟʘ (ʨʠʩʫʥʦʢ 18). ʂʘʨʪʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ 

ʧʦʧʫʣʷʮʠʠ, ʛʝʥʝʪʠʯʝʩʢʠ ʩʭʦʜʥʳʝ ʩ ʢʘʟʘʢʘʤʠ (ʪʝʤʥʦ-ʟʝʣʝʥʳʝ ʪʦʥʘ) ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʶʞʥʳʭ ʦʙʣʘʩʪʷʭ ʈʦʩʩʠʠ ʠ ʚ ʋʢʨʘʠʥʝ, ʪʦʛʜʘ ʢʘʢ ʩʪʝʧʥʳʝ ʪʶʨʢʦʷʟʳʯʥʳʝ 

ʧʦʧʫʣʷʮʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʤʝʨʝʥʥʳʝ ʦʪʣʠʯʠʷ (ʩʘʣʘʪʦʚrʡ ʮʚʝʪ), ʘ ʢʘʚʢʘʟʩʢʠʝ 

ʧʦʧʫʣʷʮʠʠ ï ʚʳʨʘʞʝʥʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʛʝʥʦʬʦʥʜʘ ʢʘʟʘʢʦʚ (ʞʝʣʪʳʡ ʮʚʝʪ). 
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ʇʦʣʫʯʝʥʥʘʷ ʢʘʨʪʠʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʣʠʟʦʩʪʠ ʛʝʥʦʬʦʥʜʘ ʜʦʥʩʢʦʛʦ ʢʘʟʘʯʝʩʪʚʘ ʢ 

ʛʝʥʦʬʦʥʜʫ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ ʚ ʮʝʣʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ 

ʘʥʘʣʠʟ ʛʘʧʣʦʪʠʧʦʚ ʢʘʟʘʢʦʚ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʧʨʦʛʨʘʤʤʝ Haplomatch (ʊʘʙʣʠʮʘ 12). 

 

 

ʈʠʩʫʥʦʢ 18. ʂʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʜʦ 

ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ. ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʳ ʟʥʘʯʝʥʠʷ RST ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ 

ʧʦʧʫʣʷʮʠʝʡ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʠ ʦʢʨʫʞʘʶʱʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ. 

ʊʘʙʣʠʮʘ 12. ʇʦʢʘʟʘʪʝʣʠ ʩʭʦʜʩʪʚʘ ʛʝʥʦʬʦʥʜʘ ʢʘʟʘʢʦʚ ʩ ʦʢʨʫʞʘʶʱʠʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ ʨʝʞʠʤʝ ʩʨʘʚʥʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ʧʨʦʛʨʘʤʤʳ 

Haplomatch. 
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ʅʘʟʚʘʥʠʝ 

ʧʦʧʫʣʷʮʠʠ 

N  

 

ʏʠʩʣʦ 

ʪʦʯʥʳʭ 

ʩʦʚʧʘʜʝʥʠʡ 

ʏʠʩʣʦ 

ʨʘʟʣʠʯʠʡ 

ʚ ʦʜʠʥ 

ʰʘʛ 

ʏʠʩʣʦ 

ʨʘʟʣʠʯʠʡ 

ʚ ʜʚʘ 

ʰʘʛʘ 

ʏʠʩʣʦ 

ʨʘʟʣʠʯʠʡ ʚ 

ʪʨʠ ʰʘʛʘ 

ʆʪʥʦʰʝʥʠʝ 

ʪʦʯʥʳʭ 

ʩʦʚʧʘʜʝʥʠʡ ʢ 

ʨʘʟʤʝʨʫ 

ʚʳʙʦʨʢʠ* 

ʆʪʥʦʰʝʥʠʝ 

ʩʦʚʧʘʜʝʥʠʡ 

ʩ ʨʘʟʥʠʮʝʡ 

ʚ ʦʜʠʥ ʰʘʛ 

ʢ ʨʘʟʤʝʨʫ  

ʚʳʙʦʨʢʠ 

ʆʪʥʦʰʝʥʠʝ 

ʩʦʚʧʘʜʝʥʠʡ ʩ 

ʨʘʟʥʠʮʝʡ ʚ 

ʜʚʘ ʰʘʛʘ ʢ 

ʨʘʟʤʝʨʫ  

ʚʳʙʦʨʢʠ 

ʆʪʥʦʰʝʥʠʝ 

ʩʦʚʧʘʜʝʥʠʡ ʩ 

ʨʘʟʥʠʮʝʡ ʚ 

ʪʨʠ ʰʘʛʘ ʢ 

ʨʘʟʤʝʨʫ  

ʚʳʙʦʨʢʠ 

ʖʞʥʳʝ 

ʨʫʩʩʢʠʝ 
115 9 93 317 605 

0.08 Ñ0.03 
0.81 2.76 5.26 

ɺʦʩʪʦʯʥʳʝ 

ʫʢʨʘʠʥʮʳ 
397 22 136 485 1129 

0.06Ñ0.01 
0.34 1.22 2.84 

ʎʝʥʪʨʘʣʴʥʳʝ 

ʨʫʩʩʢʠʝ 
442 28 186 702 1662 

0.06Ñ0.01 
0.42 0.58 3.76 

ʅʦʛʘʡʮʳ 

 
57 3 36 97 221 

0.05Ñ0.03 
0.63 1.70 3.88 

ʃʠʪʦʚʮʳ 

 
298 14 121 423 996 

0.05Ñ0.01 
0.41 1.42 3.34 

ɿʘʧʘʜʥʳʝ 

ʫʢʨʘʠʥʮʳ 
586 22 226 813 1763 

0.04Ñ0.01 
0.39 1.39 3.01 

ʉʝʚʝʨʥʳʝ 

ʨʫʩʩʢʠʝ 
121 4 64 188 352 

0.03Ñ0.02 
0.53 1.55 2.9 

ʂʘʟʘʥʩʢʠʝ 

ʪʘʪʘʨʳ 
138 2 33 146 343 

0.01Ñ0.01 
0.24 1.06 2.49 

ʏʝʨʢʝʩʳ 

 
129 1 5 35 135 

0.01Ñ0.01 
0.04 0.27 1.05 

ʂʘʣʤʳʢʠ 

 
156 1 6 21 52 

0.01Ñ0.01 
0.04 0.13 0.33 

ɸʟʦʚʩʢʠʝ 

ʛʨʝʢʠ 

 
95 0 7 48 100 

0 
0.07 0.51 1.05 

ɻʨʫʟʠʥʳ 

 
169 0 2 13 47 

0 
0.01 0.08 0.28 

ɸʙʭʘʟʳ 

 
51 0 1 9 32 

0 
0.02 0.18 0.63 

ɸʨʤʷʥʝ 

 
168 0 0 2 11 

0 
0.00 0.01 0.07 

ʐʘʧʩʫʛʠ 

 
97 0 0 5 10 

0 
0.00 0.05 0.10 

 

* ʇʦʢʘʟʘʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʚʳʙʦʨʦʯʥʦʡ ʜʦʣʠ. 
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ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚ ʧʨʦʛʨʘʤʤʝ Haplomatch 

(ʪʘʙʣʠʮʘ 12)  ʛʘʧʣʦʪʠʧʦʚ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʧʦʢʘʟʘʣ 

ʥʘʠʙʦʣʴʰʝʝ ʩʭʦʜʩʪʚʦ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʩ ʚʦʩʪʦʯʥʦ-ʩʣʘʚʷʥʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ.  

ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʪʦʯʥʳʭ ʩʦʚʧʘʜʝʥʠʡ ʩ ʛʘʧʣʦʪʠʧʘʤʠ ʢʘʟʘʢʦʚ ʦʙʥʘʨʫʞʝʥʘ ʚ 

ʶʞʥʦʨʫʩʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ (8%). ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝʝ (ʦʜʥʘʢʦ, ʦʪʣʠʯʠʝ 

ʥʝʜʦʩʪʦʚʝʨʥʦ) ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʜʦʥʩʢʠʝ ʢʘʟʘʢʠ ʧʦʢʘʟʳʚʘʶʪ ʩ ʨʫʩʩʢʠʤʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ (ʧʦʢʘʟʘʪʝʣʴ ʩʦʚʧʘʜʝʥʠʡ ʨʘʚʝʥ 6%). ʇʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʩʚʝʜʝʥʠʷʤʠ ʦʙ ʠʩʪʦʨʠʠ ʟʘʩʝʣʝʥʠʷ ʜʦʥʩʢʠʭ 

ʩʪʝʧʝʡ: ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʡ ʧʦʪʦʢ ʤʠʛʨʘʥʪʦʚ ʰʝʣ ʠʟ ʶʞʥʳʭ ʛʫʙʝʨʥʠʡ ʈʦʩʩʠʠ 

(ʩʦʚʨʝʤʝʥʥʳʝ ɺʦʨʦʥʝʞʩʢʘʷ, ʂʫʨʩʢʘʷ, ʆʨʣʦʚʩʢʘʷ, ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʠ). ʊʘʢʞʝ 

ʟʥʘʯʠʤʳʝ ʤʠʛʨʘʮʠʠ ʚ ʢʘʟʘʯʝʩʪʚʦ ʧʨʦʠʩʭʦʜʠʣʠ ʠ ʠʟ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ - 

ʥʘʧʨʠʤʝʨ, ʚ ʣʝʪʦʧʠʩʷʭ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʤʘʩʩʦʚʳʝ ʤʠʛʨʘʮʠʠ ʠʟ ʈʷʟʘʥʠ ʥʘ ɺʝʨʭʥʠʡ 

ɼʦʥ.  ʇʦʣʥʳʭ ʩʦʚʧʘʜʝʥʠʡ ʛʘʧʣʦʪʠʧʦʚ ʢʘʟʘʢʦʚ ʩ ʩʝʚʝʨʥʳʤʠ ʨʫʩʩʢʠʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ ʦʙʥʘʨʫʞʝʥʦ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ  ï ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʨʫʩʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʫʜʘʣʝʥʥʳʭ ʦʪ ʜʦʥʩʢʠʭ ʟʝʤʝʣʴ ʪʝʨʨʠʪʦʨʠʡ ʩʣʘʙʦ ʧʨʠʥʠʤʘʣʦ 

ʫʯʘʩʪʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʟʘʯʝʩʪʚʘ ʥʘ ɼʦʥʫ. ʂʨʦʤʝ ʶʞʥʳʭ ʨʫʩʩʢʠʭ ʠ ʨʫʩʩʢʠʭ 

ʎʝʥʪʨʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʦʱʫʪʠʤʳʡ ʚʢʣʘʜ ʚ ʛʝʥʦʬʦʥʜ ʢʘʟʘʯʝʩʪʚʘ ʚʥʝʩʣʠ ʠ 

ʫʢʨʘʠʥʮʳ: ʦʥʠ ʷʚʣʷʶʪʩʷ ʚʪʦʨʳʤ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʤ, ʫʯʘʩʪʚʦʚʘʚʰʠʤ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʥʦʬʦʥʜʘ ʜʦʥʩʢʦʛʦ ʢʘʟʘʯʝʩʪʚʘ. ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʭʦʜʩʪʚʘ ʩ ʢʘʟʘʯʴʠʤ ʥʘʩʝʣʝʥʠʝʤ ʧʦʢʘʟʘʣʠ ʠ ʣʠʪʦʚʮʳ ï 5%. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ 

ʩʭʦʜʩʪʚʦ ʩ ʣʠʪʦʚʮʘʤʠ ʩʢʦʨʝʝ ʚʩʝʛʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʜʦʣʛʠʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʚ 

ʦʜʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝ ʩ ʫʢʨʘʠʥʮʘʤʠ (ɺʝʣʠʢʦʝ ʢʥʷʞʝʩʪʚʦ ʃʠʪʦʚʩʢʦʝ, ʧʦʟʜʥʝʝ ʈʝʯʴ 

ʇʦʩʧʦʣʠʪʘʷ), ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʞʝ ʤʘʩʩʦʚʳʝ ʤʠʛʨʘʮʠʠ ʠʟ ʃʠʪʚʳ ʥʘ ɼʦʥ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʤʘʣʦʚʝʨʦʷʪʥʳʤʠ [ʏʫʭʨʷʝʚʘ ʠ ʜʨ., 2016].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʫʨʦʚʥʝ ʪʝʥʜʝʥʮʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʝʥʦʬʦʥʜ ʢʘʟʘʢʦʚ 

ʧʨʦʷʚʣʷʝʪ ʙʦʣʴʰʝ ʩʭʦʜʩʪʚʘ ʩ ʶʞʥʳʤʠ ʨʫʩʩʢʠʤʠ, ʯʝʤ ʩ ʦʩʪʘʣʴʥʳʤʠ  ʥʘʠʙʦʣʝʝ 

ʩʭʦʜʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ (ʚʦʩʪʦʯʥʳʤʠ ʫʢʨʘʠʥʮʘʤʠ, ʨʫʩʩʢʠʤʠ ʎʝʥʪʨʘʣʴʥʳʭ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʥʦʛʘʡʮʘʤʠ, ʣʠʪʦʚʮʘʤʠ), ʥʦ ʵʪʠ ʨʘʟʣʠʯʠʷ ʥʝ ʜʦʩʪʠʛʘʶʪ ʧʦʨʦʛʘ 
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ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʠ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʚ ʮʝʣʦʤ ʚʳʩʦʢʦ ʩʭʦʜʥʳ ʩ 

ʛʝʥʦʬʦʥʜʦʤ ʚʝʨʭʥʝʜʦʥʩʢʦʛʦ ʢʘʟʘʯʝʩʪʚʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʪʝʧʥʳʭ ʥʘʨʦʜʦʚ, ʪʦ ʚʩʝ ʦʥʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʦʛʘʡʮʝʚ) 

ʧʦʢʘʟʘʣʠ ʥʝʚʳʩʦʢʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʜʦʥʩʢʠʤʠ ʢʘʟʘʢʘʤʠ. ʉʨʝʜʠ ʢʘʟʘʯʴʠʭ 

ʩʪʘʥʠʮ ʥʘ ɼʦʥʫ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʠ ʪʘʪʘʨʩʢʠʝ ʩʪʘʥʠʮʳ, ʧʨʠʯʝʤ ʪʝʨʤʠʥ çʜʦʥʩʢʠʝ 

ʪʘʪʘʨʳè - ʦʙʦʙʱʘʶʱʠʡ ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʵʪʥʠʯʝʩʢʠʭ ʪʘʪʘʨ. 

ʂʦʥʩʦʣʠʜʘʮʠʷ ʚ ʵʪʦʡ ʣʦʢʘʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ ʦʩʥʦʚʝ ʠʩʣʘʤʘ, ʙʣʠʟʦʩʪʠ 

ʦʙʳʯʘʝʚ, ʷʟʳʢʘ, ʘ ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʘʟʘʯʴʝʤʫ ʩʦʩʣʦʚʠʶ. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʝʦʙʣʘʜʘʣʠ ʥʦʛʘʡʮʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʣʘʛʦʜʘʨʷ ʩʪʦʣʴ ʘʢʪʠʚʥʳʤ ʠʩʪʦʨʠʯʝʩʢʠʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤ ʢʘʟʘʢʦʚ ɼʦʥʘ ʩ 

ʥʦʛʘʡʮʘʤʠ ʤʳ ʠ ʥʘʙʣʶʜʘʝʤ ʩʝʛʦʜʥʷ 5% ʩʦʚʧʘʜʘʶʱʠʭ ʛʘʧʣʦʪʠʧʦʚ ʤʝʞʜʫ ʠʭ 

ʛʝʥʦʬʦʥʜʘʤʠ. ɻʝʥʝʪʠʯʝʩʢʦʝ ʞʝ ʩʭʦʜʩʪʚʦ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ ʩ ʪʘʪʘʨʘʤʠ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ ʵʪʦʛʦ ʵʪʥʦʥʠʤʘ ʥʝʚʝʣʠʢʦ: ʧʦʢʘʟʘʪʝʣʴ ʩʭʦʜʩʪʚʘ ʩ 

ʢʘʟʘʥʩʢʠʤʠ ʪʘʪʘʨʘʤʠ ʨʘʚʝʥ ʚʩʝʛʦ 1%. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʛʨʫʧʧʫ 

çʜʦʥʩʢʠʝ ʪʘʪʘʨʳè ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʭʦʜʠʣʠ ʥʦʛʘʡʮʳ, ʘ ʥʝ 

ʵʪʥʠʯʝʩʢʠʝ ʪʘʪʘʨʳ. ʂʘʣʤʳʢʠ ʪʘʢʞʝ ʥʝ ʦʢʘʟʘʣʠ ʥʘ ʛʝʥʦʬʦʥʜ ʚʝʨʭʥʝʜʦʥʩʢʠʭ 

ʢʘʟʘʢʦʚ ʙʦʣʴʰʦʛʦ ʚʣʠʷʥʠʷ: ʥʘʰ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʚʩʝʛʦ 1% ʦʙʱʠʭ ʛʘʧʣʦʪʠʧʦʚ ʩ 

ʥʠʤʠ. ʀ, ʭʦʪʷ ʚ ɺʦʡʩʢʝ ɼʦʥʩʢʦʤ ʩʫʱʝʩʪʚʦʚʘʣʠ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʢʘʟʘʢʦʚ-

ʢʘʣʤʳʢʦʚ, ʵʪʠ ʩʦʦʙʱʝʩʪʚʘ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʟʘʤʢʥʫʪʳ, ʠ 

ʧʦʵʪʦʤʫ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʥʘʯʠʤʳʡ ʠʭ ʛʝʥʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ 

ʢʘʟʘʢʦʚ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ. 

ʅʘʨʦʜʳ ʂʘʚʢʘʟʘ ʚʩʝ ʦʢʘʟʘʣʠʩʴ ʛʝʥʝʪʠʯʝʩʢʠ ʜʘʣʝʢʠ ʦʪ ʚʝʨʭʥʝʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ 

ï ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʯʝʨʢʝʩʦʚ, ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʢʘʚʢʘʟʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʚʦʦʙʱʝ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ ʧʦʣʥʳʭ ʩʦʚʧʘʜʝʥʠʡ ʛʘʧʣʦʪʠʧʦʚ ʩ ʢʘʟʘʯʴʠʤʠ. ʅʝʥʫʣʝʚʦʝ (1%) 

ʩʭʦʜʩʪʚʦ ʩ ʯʝʨʢʝʩʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʦ ʠ ʦʙʱʠʤ ʧʦʪʦʢʦʤ ʛʝʥʦʚ ʤʝʞʜʫ 

ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʦʡ ʠ ʂʘʚʢʘʟʦʤ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʷʤʳʤʠ 

ʤʠʛʨʘʮʠʷʤʠ ʤʝʞʜʫ ʩʨʘʚʥʠʚʘʝʤʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʥʦʬʦʥʜ ʢʘʟʘʢʦʚ ɺʝʨʭʥʝʛʦ ɼʦʥʘ (ʧʦ ʜʘʥʥʳʤ ʦ STR ʠ SNP 

ʤʘʨʢʝʨʘʭ Y-ʭʨʦʤʦʩʦʤʳ) ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ 
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ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʠʟ ʩʪʝʧʥʳʭ ʧʦʧʫʣʷʮʠʡ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʘʣʠ ʪʦʣʴʢʦ ʥʦʛʘʡʮʳ, ʘ ʚʣʠʷʥʠʝ ʥʘʨʦʜʦʚ ʂʘʚʢʘʟʘ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. ʕʪʠ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʠʛʨʘʮʠʦʥʥʦʡ ʪʝʦʨʠʝʡ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʘʟʘʯʝʩʪʚʘ, ʭʦʪʷ ʥʝ ʦʪʨʠʮʘʶʪ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʚʣʠʷʥʠʷ ʩʪʝʧʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʣʠʮʝ ʥʦʛʘʡʮʝʚ.  
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ː̆ ˍˏˍ υȢ ː̆̎̏̏̎̅̕ ̎́̑̏̅̏̃ ̠́̑̍̎̒̋̏̊ ̠̜̈̋̏̃̏̊ ̜̄̑̔̐̐ 

 

5.1. ɻʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʘʨʤʷʥ 

 

ʇʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʥʘʤʠ ʙʳʣ ʠʟʫʯʝʥ ʛʝʥʦʬʦʥʜ ʘʨʤʷʥ ï ʝʜʠʥʩʪʚʝʥʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʨʤʷʥʩʢʦʡ ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ. ɺ 

ʛʝʥʦʬʦʥʜʝ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥ ʚʳʷʚʣʝʥʦ 27 ʛʘʧʣʦʛʨʫʧʧ (ʨʠʩʫʥʦʢ 

19). ɺ ʮʝʣʦʤ ʜʣʷ ʠʭ ʛʝʥʦʬʦʥʜʘ ʭʘʨʘʢʪʝʨʥʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʘʨʠʘʥʪʦʚ Y-

ʭʨʦʤʦʩʦʤʳ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʜʦʤʠʥʘʥʪʥʦʡ ʛʘʧʣʦʛʨʫʧʧʳ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʥʘʨʦʜʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʛʜʝ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ ʨʝʰʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʝʪ 

ʢʘʢʘʷ-ʣʠʙʦ ʦʜʠʥ ʚʘʨʠʘʥʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ 

[Balanovsky et al, 2011]. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʛʝʥʦʬʦʥʜʝ ʘʨʤʷʥ ʛʘʧʣʦʛʨʫʧʧʳ 

R-L23, J-M67 ʠ G-M285. ɺ ʩʫʤʤʘʨʥʦʡ ʚʳʙʦʨʢʝ ʘʨʤʷʥ ʵʪʠ ʪʨʠ ʚʘʨʠʘʥʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʥʦ ʚ ʨʘʚʥʳʭ ʜʦʣʷʭ (20-10%). ʅʦ ʛʝʥʦʬʦʥʜʳ ʨʘʟʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʠʭ ʯʘʩʪʦʪʝ. ʊʘʢ, ʛʘʧʣʦʛʨʫʧʧʘ G-

M285 ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ ʛʝʥʦʬʦʥʜʘ ʘʤʰʝʥʩʢʠʭ ʘʨʤʷʥ, ʦʜʥʘʢʦ ʫ ʜʦʥʩʢʠʭ 

ʦʥʘ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ.  ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ J-ʄ67 ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʪʦʣʴ ʞʝ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ: J-ʄ67 ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ ʪʨʝʪʴ 

ʛʝʥʦʬʦʥʜʘ ʘʤʰʝʥʩʢʠʭ ʘʨʤʷʥ, ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʝʥʘ ʦʥʘ ʫ ʘʨʤʷʥ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʥʦ ʚ ʜʨʫʛʠʭ ʪʨʝʭ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʧʦʧʫʣʷʮʠʷʭ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 

ʚʩʝʛʦ 5-7%. ʏʘʩʪʦʪʳ ʛʘʧʣʦʛʨʫʧʧʳ R-L23 ʪʘʢʞʝ ʚʘʨʴʠʨʫʶʪ ʦʪ 24% ʫ ʘʨʤʷʥ ɸʜʳʛʝʠ 

ʜʦ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʫ ʘʤʰʝʥʩʢʠʭ ʘʨʤʷʥ [Balanovsky et al., 2017].  

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʛʝʥʦʬʦʥʜʘʤʠ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥ 

ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʄʘʪʨʠʮʘ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʩ ʠʝʨʘʨʭʠʯʝʩʢʠ ʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʘʨʤʷʥ 

ʠ ʛʨʘʬʠʢ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 20. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʛʝʥʝʪʠʯʝʩʢʫʶ ʙʣʠʟʦʩʪʴ ʠʟʫʯʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʣʠ ʦʥʠ ʘʨʤʷʥ ʜʠʘʩʧʦʨʳ 
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ʣʠʙʦ ʩʘʤʦʡ ɸʨʤʝʥʠʠ. ʊʘʢ ʚ ʦʩʥʦʚʥʦʡ ʢʣʘʩʪʝʨ ʚʦʰʣʠ ʰʝʩʪʴ ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥ: 

ʕʨʟʫʨʫʤʘ, ɸʜʳʛʝʠ, ʀʨʘʥʘ, ɻʘʨʜʤʘʥʘ, ɺʘʥ ʠ ʜʦʣʠʥʳ ɸʨʘʨʘʪ ï ʵʪʦ ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʩʝʭ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʚʠʜʦʚ ʘʥʘʣʠʟʘ (ʨʠʩʫʥʦʢ 20 ɸ, B). ɺʩʝ 

ʧʦʧʫʣʷʮʠʠ ʘʨʤʷʥ, ʚʦʰʝʜʰʠʝ ʚ çʦʩʥʦʚʥʦʡè ʢʣʘʩʪʝʨ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, 

ʦʙʲʝʜʠʥʷʝʪ ʦʙʱʠʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʛʘʧʣʦʛʨʫʧʧ R-L23, J-M67 

ʠ J-M172*.  

 

 

 
 ʈʠʩʫʥʦʢ  19. ʏʘʩʪʦʪʳ ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ ʫ ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧ ʘʨʤʷʥ 

 

 

ʇʨʠ ʦʮʝʥʢʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʫʩʨʝʜʥʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʘʨʤʷʥ (ʝʝ 

ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʫʩʨʝʜʥʝʥʠʷ ʯʘʩʪʦʪ ʚʩʝʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʦʧʫʣʷʮʠʡ 

ʘʨʤʷʥ), ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʢ ʥʝʡ ʦʢʘʟʘʣʠʩʴ ʘʨʤʷʥʝ ɸʜʳʛʝʠ ʠ ʀʨʘʥʘ. ɺʝʨʦʷʪʥʦ, ʵʪʦ 
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ʧʨʦʠʟʦʰʣʦ, ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʵʪʠ ʛʨʫʧʧʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʟʘ ʩʯʝʪ ʤʠʛʨʘʥʪʦʚ ʠʟ ʨʘʟʥʳʭ 

ʛʦʨʦʜʦʚ ɸʨʤʝʥʠʠ. ɺʠʜʠʤʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʠʛʨʘʮʠʠ ʠ ʚʦʩʩʦʟʜʘʣ ʚ ʵʪʠʭ ʧʦʧʫʣʷʮʠʷʭ 

ʩʚʦʝʦʙʨʘʟʥʳʡ çʩʨʝʜʥʝʘʨʤʷʥʩʢʠʡ ʩʧʝʢʪʨ ʛʘʧʣʦʛʨʫʧʧè. 

ɸʨʤʷʥʝ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʛʝʥʝʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʘʤʰʝʥʘʤ: 

ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʩʨʝʜʠ ʥʠʭ ʷʚʣʷʶʪʩʷ ʛʘʧʣʦʛʨʫʧʧʳ G-M285 (13,9%), J-

M67 (19,1%). ʆʜʥʘʢʦ ʧʦ ʩʧʝʢʪʨʫ ʦʩʪʘʣʴʥʳʭ, ʥʝʤʘʞʦʨʥʳʭ ʛʘʧʣʦʛʨʫʧʧ, ʦʥʠ ʙʣʠʟʢʠ ʢ 

ʦʩʥʦʚʥʦʤʫ ʤʘʩʩʠʚʫ ʘʨʤʷʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʜʦʣʛʠʤ 

ʩʦʚʤʝʩʪʥʳʤ ʧʨʦʞʠʚʘʥʠʝʤ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧ ʘʨʤʷʥ ʚ ʪʝʩʥʦʤ ʩʦʩʝʜʩʪʚʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. 

ʆʙʦʩʦʙʣʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʘʨʤʷʥ ʉʘʩʫʥʘ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤʠ ʯʘʩʪʦʪʘʤʠ 

ʛʘʧʣʦʛʨʫʧʧ T-M70 ʠ R-M124. ʇʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʣʠʷʥʠʝʤ 

ʢʫʨʜʩʢʠʭ ʧʣʝʤʝʥ ʥʘ ʘʨʤʷʥ ʉʘʩʫʥʘ ʚ XIV, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠʩʪʦʨʠʯʝʩʢʠʤʠ 

ʜʘʥʥʳʤʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʢʫʨʜʦʚ ʯʘʩʪʦʪʘ ʊ-ʄ70 ʩʦʩʪʘʚʣʷʝʪ 8,5% 

[Grugni et al., 2011], ʚʳʰʝ, ʯʝʤ ʫ ʚʩʝʭ ʦʢʨʫʞʘʶʱʠʭ ʠʨʘʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʠ ʘʨʤʷʥ ʚ 

ʮʝʣʦʤ. ɺʝʨʦʷʪʥʦ, ʢʫʨʜʳ ʠ ʧʨʠʥʝʩʣʠ ʵʪʦʪ ʚʘʨʠʘʥʪ Y-ʭʨʦʤʦʩʦʤʳ ʚ ʛʝʥʦʬʦʥʜ ʘʨʤʷʥ 

ʉʘʩʫʥʘ. ɸ ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ ʜʨʝʡʬʘ ʛʝʥʦʚ ʯʘʩʪʦʪʘ T ʠ ʜʦʩʪʠʛʣʘ ʩʪʦʣʴ ʚʳʩʦʢʠʭ 

ʯʘʩʪʦʪ ʫ ʥʠʭ. 

 



127 

 

 

ʈʠʩʫʥʦʢ 20. ɸʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʘʨʤʷʥʘʤʠ 

ɸ) Heatmap, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ (DNEI) ʤʝʞʜʫ 

ʠʟʫʯʝʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʘʨʤʷʥ 

ɹ) ɻʨʘʬʠʢ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʠʟʫʯʝʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʘʨʤʷʥ 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʦʙʱʝʝ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ 

ʧʨʦʞʠʚʘʥʠʝ ʚ ʜʠʘʩʧʦʨʝ, ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʝʞʥʝʡ ʙʨʘʯʥʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʧʦʟʚʦʣʠʣʦ ʧʦʧʫʣʷʮʠʷʤ ʘʨʤʷʥ ʩʦʭʨʘʥʠʪʴ ʩʚʦʡ ʛʝʥʦʬʦʥʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪɦ ʘʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʦʜʦʩʣʦʚʥʳʭ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʩʝʣʝʥʠʝ 
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ʜʠʘʩʧʦʨʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʝʥʦʬʦʥʜʘ ʫʞʝ ʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦ ʪʝʤ 

ʠʣʠ ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʛʦʩʫʜʘʨʩʪʚ. 

ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʘʨʤʷʥʝ ʚ ʜʠʘʩʧʦʨʝ ʩʦʭʨʘʥʠʣʠ ʯʝʨʪʳ ʠʩʭʦʜʥʦʛʦ 

ʧʨʦʪʦʛʝʥʦʬʦʥʜʘ ʀʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʥʘ ʨʠʩʫʥʢʝ 21 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʫʩʨʝʜʥʝʥʥʦʡ ʘʨʤʷʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʜʦ ʚʩʝʭ ʦʢʨʫʞʘʶʱʠʭ ʥʘʨʦʜʦʚ. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʣʷʝʪ ʫʜʠʚʠʪʝʣʴʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʘʨʝʘʣʘ ʧʦʧʫʣʷʮʠʡ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʭ ʢ ʩʨʝʜʥʝʘʨʤʷʥʩʢʦʤʫ ʛʝʥʦʬʦʥʜʫ, ʩ ʘʨʝʘʣʦʤ 

ʀʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʩʦʩʝʜʥʠʝ ʧʦʧʫʣʷʮʠʠ ʨʘʚʥʠʥʥʦʡ 

ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ ʛʝʥʝʪʠʯʝʩʢʠ ʜʘʣʝʢʠ ʦʪ ʘʨʤʷʥ. 

 

 

ʈʠʩʫʥʦʢ 21. ʂʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʛʨʫʧʧ ʘʨʤʷʥ 

ʜʦ ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ.  

ʇʨʠʤʝʯʘʥʠʷ: ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʳ ʛʨʘʥʠʮʳ ʠʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ, 

ʪʝʤʥʦ ʟʝʣʝʥʳʝ ʮʚʝʪʘ ʦʟʥʘʯʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ, ʥʝʙʦʣʴʰʠʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʨʘʩʩʪʦʷʥʠʷ; ʪʝʤʥʦ ʢʨʘʩʥʳʝ ï ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʳʩʦʢʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʧʦʢʘʟʳʚʘʶʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʩʭʦʜʩʪʚʘ. 
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ɼʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʦ ʩʦʭʨʘʥʝʥʠʠ ʘʨʤʷʥʘʤʠ ʛʝʥʦʬʦʥʜʘ ʚ ʜʠʘʩʧʦʨʝ, ʥʘʤʠ 

ʪʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ AMOVA (ʪʘʙʣʠʮʘ 13). 

ʅʘʤʠ ʙʳʣʦ ʚʳʙʨʘʥʦ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦʧʫʣʷʮʠʡ: ʥʘ ʘʤʰʝʥ ʠ 

ʦʩʪʘʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥ, ʥʘ ʘʨʤʷʥ ʜʠʘʩʧʦʨʳ ʠ ʘʨʤʷʥ ʥʝ ʜʠʘʩʧʦʨʳ, ʠ 

ʩʣʫʯʘʡʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʚ 2 ʛʨʫʧʧʳ. ɽʩʣʠ ʧʦʜʨʘʟʜʝʣʝʥʠʝ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʘʣʴʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʪʣʠʯʠʷʤʠ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ, ʪʦ ʧʨʠ 

ʘʥʘʣʠʟʝ ʤʳ ʫʚʠʜʠʤ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʤʝʞʛʨʫʧʧʦʚʳʭ ʚʘʨʠʘʮʠʡ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ ʚʳʩʦʢʠʤ ʜʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʘʤʰʝʥʳ\ʥʝ ʘʤʰʝʥʳ. ʏʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ ʘʤʰʝʥ ʦʪ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧ ʘʨʤʷʥ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʦʡ ʛʨʫʧʧʳ. ɸ ʧʨʠ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʜʠʘʩʧʦʨʘ\ʥʝ 

ʜʠʘʩʧʦʨʘ ʧʦʢʘʟʘʪʝʣʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʝ ʚʳʩʦʢʠʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʛʠʧʦʪʝʟʫ ʦ 

ʪʦʤ, ʯʪʦ ʘʨʤʷʥʝ ʚ ʜʠʘʩʧʦʨʝ ʩʦʭʨʘʥʠʣʠ ʯʝʨʪʳ ʠʩʭʦʜʥʦʛʦ ʧʨʦʪʦʛʝʥʦʬʦʥʜʘ 

ʀʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ ʠ ʥʝ ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʝʨʪ ʚ ʩʚʦʝʤ ʛʝʥʦʬʦʥʜʝ. 

 

ʊʘʙʣʠʮʘ 13. ʆʮʝʥʢʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥ 

ʤʝʪʦʜʦʤ AMOVA.  

 

ʇʨʦʮʝʥʪ 

ʚʘʨʠʘʮʠʡ 

ʤʝʞʛʨʫʧʧʦʚʳʭ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʭ ɺʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥ

ʳʭ 

ɸʤʰʝʥʳ\ʥʝ ʘʤʰʝʥʳ 11.8* 2.2 86.0 

ʜʠʘʩʧʦʨʘ\ʥʝ 

ʜʠʘʩʧʦʨʘ 

2.6* 

 

2.7 

 

94.7 

 

ʉʣʫʯʘʡʥʦʝ 

ʦʙʲʝʜʠʥʝʥʠʝ ʚ 2 

ʛʨʫʧʧʳ 

-0.3 

 

4.2 

 

96.1 

 

 

*p-value<0,05 
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ɼʘʣʝʝ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʘʨʤʷʥ 

(ʪʘʙʣʠʮʘ 14). ʄʳ ʭʦʪʝʣʠ ʫʟʥʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʘʨʤʷʥ ʢ ʨʘʟʥʳʤ 

ʷʟʳʢʦʚʳʤ ʧʦʜʛʨʫʧʧʘʤ ʦʪʨʘʟʠʣʘʩʴ ʥʘ ʩʪʨʫʢʪʫʨʝ ʠʭ ʛʝʥʦʬʦʥʜʘ. ʅʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʧʨʠ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʚʩʝʭ ʧʦʧʫʣʷʮʠʡ ʥʘ ʛʦʚʦʨʷʱʠʭ ʥʘ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ 

ʛʨʫʧʧʘʭ ʘʨʤʷʥʩʢʠʭ ʷʟʳʢʦʚ ʠ ʘʥʘʣʠʟ ʩ ʦʪʜʝʣʴʥʳʤ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʢʨʳʤʩʢʦ-ʘʥʠʥʩʢʦʛʦ ʜʠʘʣʝʢʪʘ (ʜʦʥʩʢʠʭ ʘʨʤʷʥ). ʆʜʥʘʢʦ, ʠ ʚ ʦʜʥʦʤ, ʠ ʚ ʜʨʫʛʦʤ 

ʩʣʫʯʘʝ ʧʦʢʘʟʘʪʝʣʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʢʨʘʡʥʝ ʥʝʚʳʩʦʢʠʡ. ɺ ʩʣʫʯʘʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʥʘ ʟʘʧʘʜʥʫʶ ʠ ʚʦʩʪʦʯʥʫʶ ʛʨʫʧʧʫ ʘʨʤʷʥ ʦʥ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 0,07. ɸ ʚ ʩʣʫʯʘʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʘ  ʟʘʧʘʜʥʳʡ, ʚʦʩʪʦʯʥʳʡ  ʠ ʢʨʳʤʩʢʦ-ʘʥʠʥʩʢʠʡ ʜʠʘʣʝʢʪ ʧʦʢʘʟʘʪʝʣʴ 

ʤʝʞʛʨʫʧʧʦʚʳʭ ʚʘʨʠʘʮʠʡ ʩʦʩʪʘʚʠʣ ʚʩʝʛʦ 0,8. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʦʜʨʘʟʜʝʣʝʥʥʦʩʪʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʬʦʥʜʘ ʘʨʤʷʥ [Balanovsky et 

al., 2017]. 

 

ʊʘʙʣʠʮʘ 14. ʆʮʝʥʢʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥ 

ʤʝʪʦʜʦʤ AMOVA.  

ʇʨʦʮʝʥʪ 

ʚʘʨʠʘʮʠʡ 

ʄʝʞʛʨʫʧʧʦʚʳʭ 

(%) 

ɺʥʫʪʨʠʛʨʫʧʧʦʚ

ʳʭ (%) 

ɺʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥ

ʳʭ (%) 

ɿʘʧʘʜʥʳʝ ʠ 

ʚʦʩʪʦʯʥʳʝ 
0,07 2,38 97,55 

ɿʘʧʘʜʥʳʝ 

/ʚʦʩʪʦʯʥʳʝ/ʢʨʳʤʩ

ʢʦ-ʘʥʠʥʩʢʠʡ 

ʜʠʘʣʝʢʪ 

0,8 1,94 97,26 
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5.2.ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʘʧʣʦʛʨʫʧʧ, ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʨʝʜʠ ʘʨʤʷʥ 

ɻʘʧʣʦʛʨʫʧʧʘ R-L23  

ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʘʧʣʦʛʨʫʧʧʳ R-L23 ʩʚʷʟʳʚʘʶʪ ʩ 

ʧʨʦʮʝʩʩʦʤ ʥʝʦʣʠʪʠʟʘʮʠʠ [Herrera et al, 2012]. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ R-L23 (ʨʠʩʫʥʦʢ  22) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʯʘʩʪʦʪʳ R-L23 ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʘʨʤʷʥ (20% ʚ ʩʨʝʜʥʝʤ) ʠ 

ʦʢʨʫʞʘʶʱʠʭ ʠʭ çʛʦʨʥʳʭè ʶʛʦ-ʟʘʧʘʜʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʜʘʣʴʰʝ 

ʥʠ ʥʘ ʶʛ, ʥʠ ʥʘ ʂʘʚʢʘʟ, ʥʠ ʥʘ ʘʨʝʘʣʳ ʨʫʩʩʢʦʛʦ ʠ ʩʪʝʧʥʳʭ ʥʘʨʦʜʦʚ. ʇʦ ʩʫʪʠ, ʘʨʝʘʣ 

ʝʸ ʥʘʠʙʦʣʴʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʚʧʘʜʘʝʪ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ʀʩʪʦʨʠʯʝʩʢʦʡ 

ɸʨʤʝʥʠʠ.  ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʘʧʣʦʛʨʫʧʧʳ R-L23, ʧʨʦʚʝʜʝʥʥʳʡ ʧʦ 15 

ʣʦʢʫʩʘʤ Y-ʭʨʦʤʦʩʦʤʳ, ʚʳʷʚʠʣ ʢʣʘʩʪʝʨ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʘʨʤʷʥʩʢʠʤè 

(ʨʠʩʫʥʦʢ 22). ɽʛʦ çʛʝʥʝʘʣʦʛʠʯʝʩʢʘʷè  ʜʘʪʠʨʦʚʢʘ (1900Ñ500 ʣʝʪ) ʙʣʠʟʢʘ ʢ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʜʘʪʠʨʦʚʢʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʨʤʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 22. A) ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʝʪʴ ʛʘʧʣʦʛʨʫʧʧʳ R-L23 

ɻʝʥʝʘʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʢʣʘʩʪʝʨʘ b:3000Ñ1200 ʣʝʪ 

B) ʂʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʘʧʣʦʛʨʫʧʧʳ R-L23 

ɿʘʧʘʜʥʳʡ ʂʘʚʢʘʟ: Abkhazes and Cherkessians of Myres 2010; ɸʨʤʷʥʝ: A-

Krasnodar, A-Adygei, A-Don, ʵʪʘ ʨʘʙʦʪʘ; A-Ararat, A-Gardman, A-Van, A-

Sasun of Hererra 2012; Armenians of Myres 2010; ɺʦʩʪʦʯʥʳʡ ʂʘʚʢʘʟ: Avars, 

Bagvalals, Balkars, Darginians, Lezgis, Tabasarans of  Myres 2010; 

ʎʝʥʪʨʘʣʴʥʘʷ ɽʚʨʦʧʘ: Czech, Hungarians, Poles of Myres 2010; ɿʘʧʘʜʥʘʷ 

ɽʚʨʦʧʘ: Danes, Germans, Swiss of Myres 2010; ʉʝʚʝʨʥʘʷ ɽʚʨʦʧʘ: Estonians, 

Swades South (Malmo) of Myres 2010; ɿʘʢʘʚʢʘʟʴʝ: Georgians, Azerbaijanians - 

ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʛʝʥʝʪʠʢʠ ʯʝʣʦʚʝʢʘ, 

Georgians Megrels of Myres 2010; ʖʞʥʘʷ ɽʚʨʦʧʘ: Greeks, Italians, Romanians 

of Myres 2010; ʖʞʥʘʷ ɸʟʠʷ: Jordanians, Pakistani, Palestinians of Myres 2010; 

ʎʝʥʪʨʘʣʴʥʳʡ ʂʘʚʢʘʟ: Osetins North of Myres 2010; ɸʥʘʪʦʣʠʷ: Turkey of 

Myres 2010.  
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ɻʘʧʣʦʛʨʫʧʧʘ  J-M67. 

 ɼʣʷ ʛʘʧʣʦʛʨʫʧʧʳ J-M67 ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʝʨʝʜʥʝʘʟʠʘʪʩʢʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ  ʂʘʨʪʘ ʝʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (ʨʠʩʫʥʦʢ 23) 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʯʘʩʪʦʪʳ J-M67 ʜʦʩʪʠʛʘʝʪ ʫ ʥʘʨʦʜʦʚ ʥʘʭʩʢʦʡ 

ʷʟʳʢʦʚʦʡ ʛʨʫʧʧʳ (ʫ ʯʝʯʝʥʮʝʚ ʠ ʠʥʛʫʰʝʡ - ʜʦ 79%), ʩʦ ʩʨʝʜʥʠʤʠ ʯʘʩʪʦʪʘʤʠ ʦʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʨʝʜʠ ʘʨʤʷʥ, ʘ ʜʣʷ ʜʨʫʛʠʭ ʧʦʧʫʣʷʮʠʡ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ 

ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʜʢʠʤ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʣʷʝʪ, ʯʪʦ ʘʨʤʷʥʝ ʬʦʨʤʠʨʫʶʪ 

ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʢʣʘʩʪʝʨ ʛʘʧʣʦʪʠʧʦʚ, ʦʙʦʩʦʙʣʝʥʥʳʡ ʦʪ ʢʣʘʩʪʝʨʘ ʥʘʨʦʜʦʚ ʥʘʭʩʢʦ-

ʜʘʛʝʩʪʘʥʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ çʘʨʤʷʥʩʢʠʡè ʢʣʘʩʪʝʨ ʚʭʦʜʷʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʧʦʧʫʣʷʮʠʡ  ʘʨʤʷʥ. çɻʝʥʝʘʣʦʛʠʯʝʩʢʘʷè 

ʜʘʪʠʨʦʚʢʘ ʢʣʘʩʪʝʨʘ (2000Ñ500 ʣʝʪ) ʙʣʠʟʢʘ ʢ ʜʘʪʠʨʦʚʢʝ çʘʨʤʷʥʩʢʦʛʦè ʢʣʘʩʪʝʨʘ ʥʘ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʝʪʠ ʛʘʧʣʦʛʨʫʧʧʳ R-L23. ʕʪʦ ʝʱʝ ʨʘʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ 

ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʛʝʥʦʬʦʥʜʘ ʘʨʤʷʥ ʩʣʦʞʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʨʤʷʥ ʢʘʢ 

ʝʜʠʥʦʛʦ ʵʪʥʦʩʘ. 
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ʈʠʩʫʥʦʢ 23 . ɸʥʘʣʠʟ ʛʘʧʣʦʛʨʫʧʧʳ J-M67 

A)ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʝʪʴ ʛʘʧʣʦʛʨʫʧʧʳ J-M67 

ɹ) ʂʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʘʧʣʦʛʨʫʧʧʳ J-M67 

West Caucasus: Adyghes, Abkhazes Balanovsky et al. 2011; Transcaucasia: Georgians, 

Azerbaijanians our data unpublished;  Armenians: A-Krasnodar, A-Adygei, A-Don, A-

Hemshin, A-Erzurum this study; A-Ararat, A-Gardman, A-Van, A-Sasun of Hererra 

2012; East Caucasus: Ingush, Chechen  Balanovsky et al. 2011; Central Caucasus: 

Ossetians Balanovsky et al. 2011. 

ɻʝʥʝʘʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʢʣʘʩʪʝʨʘ:2000Ñ500. 
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ʅʘ ʢʘʨʪʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʘʧʣʦʛʨʫʧʧʳ G-M285  (ʨʠʩʫʥʦʢ 24) ʚʠʜʥʦ, ʯʪʦ ʵʪʘ 

ʛʘʧʣʦʛʨʫʧʧʘ ʥʝ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʮʝʣʦʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʥʘ ʠʤʝʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ: ʦʪ ʀʪʘʣʠʠ ʜʦ ʄʦʥʛʦʣʠʠ, ʥʦ ʩ 

ʥʘʠʚʳʩʰʠʤʠ ʯʘʩʪʦʪʘʤʠ ʦʙʥʘʨʫʞʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦ-ʘʟʠʘʪʩʢʠʭ ʩʪʝʧʷʭ ʠ ʥʘ 

ʇʝʨʝʜʥʝʘʟʠʘʪʩʢʦʤ ʥʘʛʦʨʴʝ. ʋ ʘʤʰʝʥʩʢʠʭ ʯʘʩʪʦʪʘ G-M285 ʨʘʚʥʘ 42,6% ʠ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʈʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ 

ʚʳʩʦʢʠʝ ʯʘʩʪʦʪʳ G-M285 ʧʨʠʩʫʱʠ ʪʦʣʴʢʦ ʥʘʩʝʣʝʥʠʶ ʂʘʟʘʭʩʪʘʥʘ - ʜʦ 87% ʫ 

ʤʘʜʴʷʨʦʚ ʂʘʟʘʭʩʪʘʥʘ [Biro et al, 2009]. ʇʦʟʜʥʝʝ, ʥʘʰʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʙʳʣʦ 

ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʥʳʝ ʯʘʪʦʪʳ ʛʘʧʣʦʛʨʫʧʧʳ G1 ʦʙʥʘʨʫʞʝʥʳ ʪʘʢʞʝ ʩʨʝʜʠ 

ʨʦʜʦʧʣʝʤʝʥʥʦʡ ʛʨʫʧʧʳ ʢʘʟʘʭʦʚ ʘʨʛʳʥ ʠ ʩʨʝʜʠ ʘʤʰʝʥʩʢʠʭ ʘʨʤʷʥ.  

ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ  Y-ʭʨʦʤʦʩʦʤʳ 

ʚʧʝʨʚʳʝ ʚʦʟʥʠʢ ʚ ʀʨʘʥʝ, ʛʜʝ ʯʘʩʪʦʪʘ G1-M285 ʥʝ ʧʨʝʚʳʰʘʝʪ 5%, ʥʦ ʦʙʥʘʨʫʞʝʥʦ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʛʘʧʣʦʪʠʧʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ.  ɼʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʛʘʧʣʦʛʨʫʧʧʳ ʰʣʦ ʥʘ ʟʘʧʘʜ ʠ ʥʘ ʚʦʩʪʦʢ, ʦʪʢʫʜʘ ʦʥʘ ʚʝʨʦʷʪʥʦ ʠ ʧʨʦʥʠʢʣʘ ʚ 

ɸʨʤʝʥʠʶ.  [Cinnioglu et al, 2004 Rootsi et al, 2012 Regueiro 2005]. ɺʦʟʥʠʢʥʦʚʝʥʠʝ 

ʛʘʧʣʦʛʨʫʧʧʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʀʨʘʥʘ ʠ ʝʸ ʛʝʥʝʪʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ ʚ 

ʮʝʣʦʤ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʚʠʜʝʪʝʣʴʩʪʚ ɸʥʘʪʦʣʠʡʩʢʠʡ 

ʛʠʧʦʪʝʟʳ: ʝʸ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʟ ʇʝʨʝʜʥʝʡ ɸʟʠʠ ʚ ʩʪʝʧʥʫʶ ʟʦʥʫ ɽʚʨʘʟʠʠ ʠ ʜʘʣʝʝ 

ʤʦʛʣʦ ʧʨʦʠʟʦʡʪʠ ʙʣʘʛʦʜʘʨʷ  ʤʠʛʨʘʮʠʷʤ ʩʪʝʧʥʳʭ ʢʦʯʝʚʥʠʢʦʚ.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʘʧʣʦʛʨʫʧʧʳ G-M285 (ʨʠʩʫʥʦʢ  25) ʩʨʝʜʠ ʘʨʤʷʥ 

ʦʙʥʘʨʫʞʠʣ ʚ ʠʭ ʛʝʥʦʬʦʥʜʝ ʜʝʡʩʪʚʠʝ ʜʨʝʡʬʘ ʛʝʥʦʚ. ɸʤʰʝʥʩʢʠʝ ʘʨʤʷʥʝ ʠ ʘʨʤʷʥʝ,  

ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʠʛʨʠʨʦʚʘʚʰʠʝ ʚ ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ, ʬʦʨʤʠʨʫʶʪ ʩʚʦʡ, 

ʦʙʦʩʦʙʣʝʥʥʳʡ ʦʪ  ʢʘʟʘʭʦʚ ʢʣʘʩʪʝʨ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʤʠʤʦ ʦʙʨʘʟʮʦʚ 

ʘʤʰʝʥʩʢʠʭ ʘʨʤʷʥ ʠ ʘʨʤʷʥ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʪʘʢ ʞʝ ʘʨʤʷʥ ɸʜʳʛʝʠ.  
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ʈʠʩʫʥʦʢ 25 . ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʝʪʴ ʛʘʧʣʦʛʨʫʧʧʳ G-M285 

ʀʟʫʯʝʥʠʝ ʥʘʤʠ ʧʨʠʯʠʥ ʥʘʙʣʶʜʘʝʤʦʡ ʢʘʨʪʠʥʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʬʬʝʢʪ 

ʦʩʥʦʚʘʪʝʣʷ ʧʨʠʚʝʣ ʢ ʥʘʢʦʧʣʝʥʠʶ ʚ ʛʝʥʦʬʦʥʜʝ ʘʤʰʝʥ ʛʘʧʣʦʛʨʫʧʧʳ G-M285. ʆʙ 

ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ï ʚ XX ʚ. ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʰʝʥʩʢʠʭ 

ʘʨʤʷʥ ʙʳʣʘ ʥʝ ʤʝʥʴʰʝ 150 000 ʯʝʣʦʚʝʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʘʝʤʘʷ ʥʘʤʠ ʩʝʡʯʘʩ 

ʢʘʨʪʠʥʘ, ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʜʝʡʩʪʚʠʷ ʜʨʝʡʬʘ ʛʝʥʦʚ ï ʧʦʧʫʣʷʮʠʷ ʘʤʰʝʥ ʙʳʣʘ 

ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ. ʉʢʦʨʝʝ ʚʩʝʛʦ ʤʳ ʩʝʡʯʘʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʙʣʶʜʘʝʤ 

ʵʬʬʝʢʪ ʦʩʥʦʚʘʪʝʣʷ ï ʧʦ ʣʝʪʦʧʠʩʥʳʤ ʜʘʥʥʳʤ ʛʨʫʧʧʘ ʘʤʰʝʥʩʢʠʭ ʘʨʤʷʥ ʧʨʦʠʟʦʰʣʘ 

ʦʪ  ʧʨʠʥʮʘ ɸʤʘʪʫʥʠ ʠʟ ʜʠʥʘʩʪʠʠ  ɸʙʙʘʩʠʜʦʚ ʠ ʝʛʦ 12 ʪʳʩʷʯ ʩʧʦʜʚʠʞʥʠʢʦʚ, 

ʤʠʛʨʠʨʦʚʘʚʰʠʭ ʚ 791 ʚ ʊʨʘʧʝʟʫʥʜ ʠʟ ʇʝʨʩʠʠ. ʕʪʘ ʜʘʪʘ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʦʣʫʯʝʥʥʦʡ 

ʥʘʤʠ ʦʮʝʥʢʦʡ ʚʦʟʨʘʩʪʘ ʢʣʘʩʪʝʨʘ ʛʘʧʣʦʛʨʫʧʧʳ G-M285. ʆʥʘ ʩʦʩʪʘʚʠʣʘ 1150 ʣʝʪ 

ʥʘʟʘʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʤʠ ʛʘʧʣʦʛʨʫʧʧʳ G-M285 ʧʦʟʚʦʣʠʣʦ 

ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʣʝʪʦʧʠʩʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʘʤʰʝʥ, ʢʘʢ ʝʜʠʥʦʡ 

ʩʫʙʵʪʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ. 
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5.3. ɻʝʥʝʪʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ ʘʨʤʷʥ ʚ ʢʦʥʪʝʢʩʪʝ ʦʢʨʫʞʘʶʱʠʭ 

ʧʦʧʫʣʷʮʠʡ 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʘʨʤʷʥ ʩ ʰʠʨʦʢʦʤ ʢʦʥʪʝʢʩʪʝ 

ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ, ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʤʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟ ʧʦ ʜʘʥʥʳʤ 

ʧʦʣʠʤʦʨʬʠʟʤʘ 21 ʛʘʧʣʦʛʨʫʧʧʳ Y-ʭʨʦʤʦʩʦʤʳ (ʨʠʩʫʥʦʢ 26). 

 

 

 

ʈʠʩʫʥʦʢ 26. ɻʨʘʬʠʢ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ: ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ 

ʥʘʨʦʜʦʚ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ. 

ɻʨʘʬʠʢ ʧʦʩʪʨʦʝʥ ʧʦ ʜʘʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʘ 21 ʛʘʧʣʦʛʨʫʧʧʳ Y-ʭʨʦʤʦʩʦʤʳ 

(C-M130, E-M35.1, G1-M285, G2-P287, H-M69, I*-M170, I-P37.2, I-M253, J-M267, 

J*-M172, J-M67, J-M92, L-M11, N-M231, O-M175, Q-M242, R-M448, R-M73, R-

M269, R-L261, T-L206) 
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 ɺ ʘʥʘʣʠʟ ʥʘʤʠ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʦʧʫʣʷʮʠʠ ɽʚʨʦʧʳ, ɺʦʩʪʦʯʥʦʛʦ, ɿʘʧʘʜʥʦʛʦ ʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʂʘʚʢʘʟʘ, ʇʝʨʝʜʥʝʡ ɸʟʠʠ. ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʘʨʤʷʥʝ ʚʭʦʜʷʪ ʚ ʇʝʨʝʜʥʝʘʟʠʘʪʩʢʠʡ ʢʣʘʩʪʝʨ, ʦʙʦʩʦʙʣʝʥʥʳʡ ʦʪ ʥʘʨʦʜʦʚ ɽʚʨʦʧʳ ʠ 

ʂʘʚʢʘʟʘ. ɺ ʧʨʝʜʝʣʘʭ ʇʝʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʢʣʘʩʪʝʨʘ ʘʨʤʷʥʝ ʬʦʨʤʠʨʫʶʪ ʩʚʦʡ 

ʩʦʙʩʪʚʝʥʥʳʡ ʩʫʙʢʣʘʩʪʝʨ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʵʪʦʛʦ ʩʫʙʢʣʘʩʪʝʨʘ ʝʱʝ ʨʘʟ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʱʝʤ ʛʝʥʦʬʦʥʜʝ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʛʨʫʧʧ ʘʨʤʷʥ. 

ʋʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʥʘʩʝʣʝʥʠʝ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʘʙʭʘʟʳ, ʥʦ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ɿʘʢʘʚʢʘʟʴʷ ï ʛʨʫʟʠʥʳ  ʛʝʥʝʪʠʯʝʩʢʠ ʜʘʣʝʢʠ ʦʪ ʘʨʤʷʥ. ɻʝʥʝʪʠʯʝʩʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ (d=0,589259) ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʤʝʞʜʫ ʘʨʤʷʥʘʤʠ ʠ 

ʢʫʜʘ ʙʦʣʝʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʪʫʨʦʢ (d= 0,080364). 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʠʣʣʶʩʪʨʠʨʫʶʪ, ʯʪʦ ʢʘʚʢʘʟʩʢʠʝ 

ʧʦʧʫʣʷʮʠʠ ʦʙʨʘʟʫʶʪ ʦʪʜʝʣʴʥʳʝ ʢʣʘʩʪʝʨ r ʦʪ ʇʝʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ. ɸ ʠʤʝʥʥʦ: 

ʢʣʘʩʪʝʨ, ʢʫʜʘ ʚʦʰʣʠ ʧʦʧʫʣʷʮʠʠ ɺʦʩʪʦʯʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʢʣʘʩʪʝʨ, ʦʙʲʝʜʠʥʠʚʰʠʡ ʚ 

ʩʝʙʷ ʧʦʧʫʣʷʮʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ɿʘʧʘʜʥʦʛʦ ʂʘʚʢʘʟʘ. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʛʘʧʣʦʛʨʫʧʧʳ J-M67, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʢʘʢ ʩʨʝʜʠ ʘʨʤʷʥ, ʪʘʢ ʠ ʩʨʝʜʠ ʯʝʯʝʥʮʝʚ ʠ 

ʠʥʛʫʰʝʡ, ʦʙʥʘʨʫʞʠʣ ʨʘʟʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʩʪʦʨʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠʭ 

ʧʦʧʫʣʷʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʫʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʛʘʧʣʦʛʨʫʧʧʳ J-M67 ʚ ʛʝʥʦʬʦʥʜ 

ʘʨʤʷʥ ʠ ʯʝʯʝʥʮʝʚ ʩ ʠʥʛʫʰʘʤʠ ʨʘʟʣʠʯʥʳ. 

ɿʘʪʦ ʛʦʨʥʳʝ ʧʦʧʫʣʷʮʠʠ ʀʨʘʥʘ  ʛʝʥʝʪʠʯʝʩʢʠ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ ʢ ʘʨʤʷʥʘʤ 

(ʦʪ d=0,307622 ʜʦ d=0,145995). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʥʦʬʦʥʜ ʛʦʨʥʦʛʦ ʧʦʷʩʘ ʖʛʦ-

ɿʘʧʘʜʥʦʡ ɸʟʠʠ  (ʢʫʜʘ ʤʳ ʦʪʥʦʩʠʤ ʠ ʘʨʤʷʥ) ʦʙʦʩʦʙʣʝʥ ʦʪ ʛʝʥʦʬʦʥʜʘ ʂʘʚʢʘʟʘ. 

ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ʛʝʥʦʬʦʥʜ ʘʟʝʨʙʘʡʜʞʘʥʮʝʚ. ʆʥ ʠʟʫʯʝʥ ʢʨʘʡʥʝ ʩʣʘʙʦ. 

ʆʜʥʘʢʦ ʜʘʞʝ ʠʟʫʯʝʥʥʘʷ ʥʘʤʠ ʧʦʧʫʣʷʮʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʘʟʝʨʙʘʡʜʞʘʥʮʘʤʠ ɺʦʩʪʦʯʥʦʛʦ ɼʘʛʝʩʪʘʥʘ (ʪ.ʝ. ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ ʜʘʣʝʢʘʷ ʦʪ 

ɸʨʤʝʥʠʠ), ʛʝʥʝʪʠʯʝʩʢʠ ʦʢʘʟʘʣʘʩʴ ʙʣʠʟʢʘ ʢ ʘʨʤʷʥʘʤ ʠ ʜʨʫʛʠʤ ʥʘʨʦʜʘʤ ʖʛʦ-

ɿʘʧʘʜʥʦʡ ɸʟʠʠ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʘʟʝʨʙʘʡʜʞʘʥʮʳ ʣʠʰʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʧʦʜʚʝʨʛʣʠʩʴ ʠʥʚʘʟʠʠ ʪʶʨʢʩʢʠʭ ʧʣʝʤʝʥ ʠ ʧʝʨʝʥʷʣʠ ʠʭ 

ʪʶʨʢʩʢʠʡ ʷʟʳʢ (XI ʚ.) - ʜʦ ʵʪʠʭ ʩʦʙʳʪʠʡ ʠʭ ʠʩʪʦʨʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʙʳʣʦ ʪʝʩʥʦ 
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ʩʚʷʟʘʥʦ ʩ ʀʨʘʥʦʤ. ʆʥʠ ʨʘʟʛʦʚʘʨʠʚʘʣʠ ʥʘ ʦʜʥʦʤ ʠʟ ʠʨʘʥʩʢʠʭ ʷʟʳʢʦʚ ʠ ʠʭ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʜʨʝʚʥʝʠʨʘʥʩʢʠʤʠ ʧʣʝʤʝʥʘʤʠ. ɺʝʨʦʷʪʥʦ, ʪʶʨʢʠʟʘʮʠʷ 

ʘʟʝʨʙʘʡʜʞʘʥʮʝʚ ʥʝ ʩʠʣʴʥʦ ʠʟʤʝʥʠʣʘ ʠʭ ʛʝʥʦʬʦʥʜ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʦʥʠ ʦʩʪʘʣʠʩʴ 

ʙʣʠʟʢʠ ʢ ʘʟʠʘʪʩʢʠʤ ʥʘʨʦʜʘʤ - ʥʦʩʠʪʝʣʷʤ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ.  

ʊʘʢʞʝ ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʣʷ 

ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧ ʘʨʤʷʥ ʠ ʩʦʩʝʜʥʠʭ ʩ ʥʠʤʠ ʧʦʧʫʣʷʮʠʡ: ʛʨʫʟʠʥ ʠ ʥʘʨʦʜʦʚ 

ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ (ʪʘʙʣʠʮʘ 15). ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʜʣʷ ʘʨʤʷʥ ʠ ʛʨʫʟʠʥ ʭʘʨʘʢʪʝʨʥʳ 

ʩʦʧʦʩʪʘʚʠʤʳʝ ʟʥʘʯʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʃʠʰʴ ʘʤʰʝʥʳ ʩʨʝʜʠ ʚʩʝʭ 

ʘʨʤʷʥ ʚʳʜʝʣʷʶʪʩʷ ʩʥʠʞʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʦ ʧʨʦ ʥʠʭ ʥʘʤʠ 

ʙʳʣʦ ʩʢʘʟʘʥʦ ʦʪʜʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʠʭ ʧʦʧʫʣʷʮʠʠ ʭʘʨʘʢʪʝʨʥʳ ʥʘ 

ʧʦʨʷʜʦʢ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʧʦʧʫʣʷʮʠʷʭ ɿʘʢʘʚʢʘʟʴʷ, 

ʩʨʝʜʠ ʘʨʤʷʥ ʠ ʛʨʫʟʠʥ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʩʦʩʝʜʥʠʭ ʩʝʚʝʨʦʢʘʚʢʘʟʩʢʠʭ 

ʥʘʨʦʜʦʚ [Balanovsky et al., 2017].   

 

ʊʘʙʣʠʮʘ 15.  ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʧʦʧʫʣʷʮʠʷʭ ɿʘʧʘʜʥʦʡ ɸʟʠʠ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ 

 

ʇʦʧʫʣʷʮʠʷ N 

ɻʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʩʪʦʯʥʠʢ 

ɸʨʤʷʥʝ 

A-ɸʜʳʛʝʠ 49 0,88 +/- 0,02  ʕʪʘ ʨʘʙʦʪʘ 

A-ɼʦʥʘ 92 0,91 +/- 0,01  ʕʪʘ ʨʘʙʦʪʘ 

A-ʕʨʟʫʨʫʤʘ 99 0,90 +/- 0,01 ʕʪʘ ʨʘʙʦʪʘ 

A-ʘʤʰʝʥʳ 89 0,74 +/- 0,03 
ʕʪʘ ʨʘʙʦʪʘ 

A-ʂʨʘʩʥʦʜʘʨʘ 117 0,90 +/- 0,01 
ʕʪʘ ʨʘʙʦʪʘ 

A-ɸʨʘʨʘʪʘ 110 0,83 +/- 0,03 Herrera et al, 2012 

A-ɻʘʨʜʤʘʥʘ 96 0,86 +/- 0,02 Herrera et al, 2012 

A-ʦʟʝʨʘ ɺʘʥ 103 0,84 +/- 0,02 Herrera et al, 2012 

A-ʉʘʩʫʥʘ 104 0,89 +/- 0,03 Herrera et al, 2012 

A-ʀʨʘʥʘ 34 0,89 +/- 0,03 Grugni et al, 2012 

A-ʉʶʥʠʢʘ 105 0,81+/- 0,03 Hovhannisyan et al, 
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2014 

A-ʂʘʨʘʙʘʭʘ 105 0,81+/- 0,03 

Hovhannisyan et al, 

2014 

A-ɸʣʘʰʢʝʨʪ ʠ 

ɹʘʷʟʝʪ 200 0,89 +/- 0,01 

Hovhannisyan et al 

2014 

A-ɿʘʧʘʜʥʘʷ 

ɸʨʤʝʥʠʷ 148 0,88 +/- 0,01 

Hovhannisyan et al 

2014 

A-ʉʘʣʤʘʩʪ 199 0,89 +/- 0,01 

Hovhannisyan et al 

2014 

ɻʨʫʟʠʥʳ 

ʀʤʝʨʝʪʠʥʮʳ 62 0,92 +/-  0,02 
ʕʪʘ ʨʘʙʦʪʘ 

ʃʘʟʳ 36 0,79 +/-  0,06 
ʕʪʘ ʨʘʙʦʪʘ 

ɺʦʩʪʦʯʥʳʝ ʛʨʫʟʠʥʳ 54 0,82 +/-  0,03 
ʕʪʘ ʨʘʙʦʪʘ 

ʉʝʚʝʨʦʢʘʚʢʘʟʩʢʠʝ ʧʦʧʫʣʷʮʠʠ 

ʐʘʧʩʫʛʠ 100 0,24 +/- 0,06 

Balanovsky et al,, 

2011 

ɸʙʭʘʟʳ 58 0,65 +/- 0,06 

Balanovsky et al,, 

2011 

    ʊʘʙʣʠʮʘ 15.  ɻʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ɿʘʧʘʜʥʦʡ ɸʟʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʘʧʣʦʛʨʫʧʧ Y-

ʭʨʦʤʦʩʦʤʳ 

 

ʇʦʧʫʣʷʮʠʷ N 

ɻʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʩʪʦʯʥʠʢ 

ʏʝʨʢʝʩʳ 142 0,78 +/- 0,03 

Balanovsky et al,, 

2011 

ʆʩʝʪʠʥʳ 362 0,51 +/- 0,03 

Balanovsky et al,, 

2011 

ʀʥʛʫʰʠ 29 0,37 +/- 0,11 

Balanovsky et al,, 

2011 

ʏʝʯʝʥʮʳ 330 0,64 +/- 0,02 

Balanovsky et al,, 

2011 

ɸʚʘʨʮʳ 115 0,63 +/- 0,05 

Balanovsky et al,, 

2011 

ʃʝʟʛʠʥʳ 81 0,70 +/- 0,03 

Balanovsky et al,, 

2011 
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 ʇʦʩʣʝ ʚʳʷʩʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʘʨʤʷʥ ʩ ʦʢʨʫʞʘʶʱʠʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ ʚ ʰʠʨʦʢʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ, ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʛʝʥʦʬʦʥʜʘ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ 

ʨʝʛʠʦʥʘ, ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʢʦʪʦʨʳʤ ʠʤʝʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ, ʛʝʥʦʪʠʧʠʨʦʚʘʥʘ ʧʦ ʙʦʣʝʝ 

ʫʟʢʦʡ ʧʘʥʝʣʠ ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ. ʇʦʵʪʦʤʫ ʦʙʦʙʱʘʶʱʠʡ ʘʥʘʣʠʟ ʜʣʷ ʖʛʦ-

ɿʘʧʘʜʥʦʡ ɸʟʠʠ ʧʨʦʚʝʜʝʥ ʥʘʤʠ ʧʦ ʧʘʥʝʣʠ ʠʟ 12 ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ. 

 ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʤʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʥʦʬʦʥʜʘ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ 

ʦʢʘʟʘʣʠʩʴ ʜʦʚʦʣʴʥʦ ʥʝʦʞʠʜʘʥʥʳʤʠ  (ʨʠʩʫʥʦʢ 27) ï ʥʘʤʠ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʯʝʪʢʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʥʘ ʜʚʘ ʢʣʘʩʪʝʨʘ. ɺ ʧʝʨʚʳʡ ʢʣʘʩʪʝʨ 

ʚʦʰʣʠ ʠʦʨʜʘʥʮʳ, ʣʠʚʘʥʮʳ, ʠʨʘʢʮʳ, ʧʘʣʝʩʪʠʥʮʳ, ʩʠʨʠʡʮʳ ʠ ʧʦʧʫʣʷʮʠʠ 

ɸʨʘʚʠʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɺʪʦʨʦʡ ʢʣʘʩʪʝʨ ʚʢʣʶʯʠʣ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʦʧʫʣʷʮʠʠ: 

ʩʫʙʧʦʧʫʣʷʮʠʠ ʘʨʤʷʥ, ʘʟʝʨʙʘʡʜʞʘʥʮʝʚ, ʢʫʨʜʦʚ, ʠʨʘʥʮʝʚ ʠ ʪʫʨʦʢ. ɺʥʠʤʘʪʝʣʴʥʦʝ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʦʧʫʣʷʮʠʡ, ʚʦʰʝʜʰʠʭ ʚ ʢʣʘʩʪʝʨʳ, ʧʦʟʚʦʣʠʣʦ ʥʘʤ ʩʜʝʣʘʪʴ 

ʥʘʙʣʶʜʝʥʠʝ, ʯʪʦ ʧʝʨʚʳʡ ʢʣʘʩʪʝʨ ʚʢʣʶʯʠʣ ʚ ʩʝʙʷ ʥʘʨʦʜʳ, ʧʨʦʞʠʚʘʶʱʠʝ ʥʘ 

ʨʘʚʥʠʥʝ, ʘ ʚʪʦʨʦʡ ʦʙʲʝʜʠʥʷʝʪ ʥʘʨʦʜʳ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʛʦʨʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ.  

ɽʩʪʝʩʪʚʝʥʥʦ, ʵʪʦ ʥʝʩʢʦʣʴʢʦ ʦʙʦʙʱʝʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʥʝʙʦʣʴʰʠʝ ʛʦʨʳ 

ʠʤʝʶʪʩʷ ʠ ʚ ʉʠʨʠʠ. ʆʜʥʘʢʦ ʚ ʘʥʘʣʠʟʝ ʤʳ ʫʯʠʪʳʚʘʣʠ ʪʦʣʴʢʦ ʢʨʫʧʥʳʝ ʛʦʨʥʳʝ 

ʩʠʩʪʝʤʳ ʇʝʨʝʜʥʝʡ ɸʟʠʠ: ʇʝʨʝʜʥʝʘʟʠʘʪʩʢʦʝ ʥʘʛʦʨʴʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʀʨʘʥʩʢʦʛʦ, 

ɸʨʤʷʥʩʢʦʛʦ ʠ ʄʘʣʦʘʟʠʘʪʩʢʦʛʦ ʥʘʛʦʨʠʡ.   
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ʈʠʩʫʥʦʢ 27. ɻʨʘʬʠʢ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ: ʧʦʣʦʞʝʥʠʝ ʘʨʤʷʥ ʚ ʢʦʥʪʝʢʩʪʝ 

ʧʦʧʫʣʷʮʠʡ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ.  

ɻʨʘʬʠʢ ʧʦʩʪʨʦʝʥ ʧʦ ʜʘʥʥʳʤ ʧʦʣʠʤʦʨʬʠʟʤʘ 12 ʛʘʧʣʦʛʨʫʧʧ Y-ʭʨʦʤʦʩʦʤʳ (ʉ-M130, 

E-M35, G-L116, H-M69, I-M170, J-M267, J-M172, L-M11, NO-M214, Q-M242, R-M173, T-L206). 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʣʠʙʦ ʦʧʨʦʚʝʨʛʥʫʪʴ ʩʚʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʦ ʪʦʤ, ʯʪʦ 

ʠʤʝʥʥʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʝʣʴʝʬ ʧʦʚʣʠʷʣ ʥʘ ʩʪʨʫʢʪʫʨʫ ʛʝʥʦʬʦʥʜʘ ʇʝʨʝʜʥʝʡ ɸʟʠʠ 

ʤʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʧʫʣʷʮʠʡ ʇʝʨʝʜʥʝʡ ɸʟʠʠ 

ʤʝʪʦʜʦʤ AMOVA  (ʪʘʙʣʠʮʘ 16).   
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ʊʘʙʣʠʮʘ 16. ʆʮʝʥʢʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʧʫʣʷʮʠʡ  

ʇʝʨʝʜʥʝʡ ɸʟʠʠ ʤʝʪʦʜʦʤ AMOVA. 

 

ʇʨʦʮʝʥʪ ʚʘʨʠʘʮʠʡ ʄʝʞʛʨʫʧʧʦʚʳʭ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʭ ɺʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʳʭ 

ʛʦʨʥʳʝ\ʨʘʚʥʠʥʥʳʝ 

ʧʦʧʫʣʷʮʠʠ 

5,1* 

 

3,0*  

 

91,9*  

 

ʟʘʧʘʜʥʳʝ\ʚʦʩʪʦʯʥʳʝ  

ʧʦʧʫʣʷʮʠʠ 

0,55* 

 

5,7* 

 

93,8* 

 

ʇʦʧʫʣʷʮʠʠ ʠʟ 

ʨʘʟʥʳʭ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ 

ʩʝʤʝʡ 

(ʀʥʜʦʝʚʨʦʧʝʡʩʢʘʷ, 

ʉʝʤʠʪʩʢʘʷ, 

ʊʶʨʢʩʢʘʷ) 

4,2* 

 

3,1* 

 
92,7* 

*p-value<0,001 

 

ɸʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʨʝʤʷ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʩ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʚʩʝʭ 

ʧʦʧʫʣʷʮʠʡ ʇʝʨʝʜʥʝʡ ɸʟʠʠ ʥʘ ʥʘʨʦʜʳ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʛʦʨʘʭ ʠ ʥʘ ʨʘʚʥʠʥʝ; ʩ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʧʦʧʫʣʷʮʠʡ ʩʦʛʣʘʩʥʦ ʠʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

(ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʭ ʥʘ ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ, ʪʶʨʢʩʢʠʭ ʠ ʩʝʤʠʪʩʢʠʭ ʷʟʳʢʘʭ). ɼʣʷ 

ʧʨʦʚʝʨʢʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘʤʠ ʪʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʝʩʪ AMOVA, ʩ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʚʦʩʪʦʯʥʳʝ ʠ ʟʘʧʘʜʥʳʝ ʧʦʧʫʣʷʮʠʠ.  ɼʝʣʝʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʧʦ 43,5Á ʚ.ʜ. 

ʇʨʠ ʛʨʫʧʧʠʨʦʚʢʝ ʧʦʧʫʣʷʮʠʡ ʩʦʛʣʘʩʥʦ ʨʝʣʴʝʬʫ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʦʥʠ 

ʧʨʦʞʠʚʘʶʪ, ʥʘʤʠ ʙʳʣ ʧʦʣʫʯʝʥ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʤʝʞʛʨʫʧʧʦʚʳʭ 

ʚʘʨʠʘʮʠʡ, ʨʘʚʥʳʡ 5,17%  (ʪʘʙʣʠʮʘ 16).  ɼʣʷ ʪʝʭ ʞʝ ʧʦʧʫʣʷʮʠʡ ʧʦʜʨʘʟʜʝʣʝʥʥʳʭ 

ʩʦʛʣʘʩʥʦ ʜʦʣʛʦʪʝ, ʧʦʢʘʟʘʪʝʣʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʢʘʟʘʣʩʷ ʚ ʜʝʩʷʪʴ ʨʘʟ ʤʝʥʴʰʝ ï 
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ʚʩʝʛʦ 0,56%. ɿʘʪʦ ʧʨʠ ʛʨʫʧʧʠʨʦʚʢʝ ʧʦʧʫʣʷʮʠʡ ʩʦʛʣʘʩʥʦ ʠʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʠʘʮʠʡ ʩʦʩʪʘʚʠʣ 4,2%. ʏʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ 

ʧʨʠ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʥʘ ʚʦʩʪʦʯʥʳʝ ʠ ʟʘʧʘʜʥʳʝ, ʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ, ʯʝʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʥʘ ʛʦʨʥʳʝ ʠ ʨʘʚʥʠʥʥʳʝ ʧʦʧʫʣʷʮʠʠ. 

ʏʪʦʙʳ ʫʚʠʜʝʪʴ ʥʘʩʢʦʣʴʢʦ ʦʙʥʘʨʫʞʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ 

ʦʩʥʦʚʥʳʭ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʛʨʘʬʠʢʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʡ, 

ʥʘʤʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʩʝʨʠʷ ʢʘʨʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ. ʀʪʦʛʦ ʙʳʣʦ ʩʦʟʜʘʥʦ 12 

ʢʘʨʪ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ (ʨʠʩʫʥʦʢ 28). ʂʘʢ ʠ ʦʞʠʜʘʣʦʩʴ ʜʣʷ ʢʘʞʜʦʡ ʠʟ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʧʫʣʷʮʠʡ ʟʦʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʭʦʜʩʪʚʘ (ʧʦʢʘʟʘʥʘ ʥʘ ʢʘʨʪʘʭ 

ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ) ʩʦʚʧʘʣʘ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʩʪʦʤ ʧʨʦʞʠʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ 

ʧʦʧʫʣʷʮʠʠ. ʆʜʥʘʢʦ ʟʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʩʭʦʜʩʪʚʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʝʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʡ. ʊʘʢ ʜʣʷ ʛʨʫʟʠʥ ʦʙʥʘʨʫʞʝʥʘ ʢʨʘʡʥʝ ʥʝʙʦʣʴh ʘʷ 

ʟʦʥʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ (ʨʠʩ.28 ɸ). ɺʦʟʤʦʞʥʦ, 

ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ  ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʂʘʨʪʚʝʣʴʩʢʦʡ ʩʝʤʴʝ, ʝʜʠʥʩʪʚʝʥʥʳʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʦʪʦʨʦʡ ʦʥʠ ʷʚʣʷʶʪʩʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ ʜʣʷ ʪʫʨʦʢ ʥʘʦʙʦʨʦʪ 

ʧʨʠʩʫʱʘ ʰʠʨʦʢʘʷ ʟʦʥʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ (ʨʠʩʫʥʦʢ 28 ɹ) ʩʦʚʧʘʜʘʶʱʘʷ ʩ 

ʪʝʨʨʠʪʦʨʠʷʤʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʆʪʪʦʤʘʥʩʢʦʡ ʠʤʧʝʨʠʠ. ɸʨʤʷʥʝ ʪʘʢʞʝ 

ʧʦʢʘʟʳʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʫʶ ʟʦʥʫ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʩ ʦʢʨʫʞʘʶʱʠʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ, ʩʦʚʧʘʜʘʶʱʫʶ ʦʯʝʨʪʘʥʠʷʤʠ ʩ ʛʨʘʥʠʮʘʤʠ ʠʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ 

(ʨʠʩʫʥʦʢ 28 ɼ). ʅʦ ʠ ʚ ʮʝʣʦʤ, ʢʘʨʪʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʧʦʧʫʣʷʮʠʡ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ (ʪʫʨʢʠ, ʘʨʤʷʥʝ, ʠʨʘʥʮʳ, ʢʫʨʜʳ ʠ ʛʨʫʟʠʥʳ) 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʪʨʝʥʜ, ʧʦʢʘʟʘʥʥʳʡ ʠ ʧʨʝʜʳʜʫʱʠʤʠ ʚʠʜʘʤʠ ʘʥʘʣʠʟʘ: ʛʦʨʥʳʝ 

ʧʦʧʫʣʷʮʠʠ ʧʨʦʷʚʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʩ ʜʨʫʛʠʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ, ʧʨʦʞʠʚʘʶʱʠʤʠ ʚ ʜʘʥʥʦʤ ʪʠʧʝ ʨʝʣʴʝʬʘ, ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʧʦʧʫʣʷʮʠʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʨʘʚʥʠʥʝ. ʂʘʨʪʳ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ çʨʘʚʥʠʥʥʳʭè ʧʦʧʫʣʷʮʠʡ (ʘʨʘʙʳ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ, 

ʘʨʘʙʳ ʆɸʕ, ʩʠʨʠʡʮʳ, ʠʦʨʜʘʥʮʳ, ʣʠʚʘʥʮʳ ʠ ʧʘʣʝʩʪʠʥʮʳ) ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʪʨʝʥʜ. ʂʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʠʨʘʢʮʝʚ ʧʦʢʘʟʳʚʘʝʪ 

ʥʝʢʠʡ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʪʨʝʥʜ, ʥʦ ʚʩʝ ʞʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʪʷʛʦʪʝʝʪ ʢ ʨʘʚʥʠʥʥʳʤ 
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ʧʦʧʫʣʷʮʠʷʤ (ʨʠʩʫʥʦʢ 28 ɾ). ʊʘʢʞʝ ʤʳ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʩʠʨʠʡʮʳ (ʨʠʩʫʥʦʢ 28 ʀ), 

ʧʨʦʞʠʚʘʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʨʘʚʥʠʥʥʦʤ ʣʘʥʜʰʘʬʪʝ, ʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʞʝ ʢ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʜʘʣʝʢʦ ʧʨʦʞʠʚʘʶʱʠʤ ʦʪ ʥʠʭ ʘʨʘʙʘʤ, ʯʝʤ ʩʚʦʠʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʩʦʩʝʜʷʤ.  

ʅʦ ʚ ʮʝʣʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʤʝʪʦʜʦʤ ʤʥʦʛʦʤʝʨʥʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ: 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʛʝʥʦʬʦʥʜʝ ʥʘʨʦʜʦʚ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ ʜʚʫʭ ʧʘʪʪʝʨʥʦʚ 

ʩʭʦʜʩʪʚʘ. ʆʜʠʥ ʠʟ ʥʠʭ ʧʨʠʫʨʦʯʝʥ ʢ ʨʘʚʥʠʥʥʦʤʫ ʣʘʥʜʰʘʬʪʫ, ʚʪʦʨʦʡ ï ʢ ʛʦʨʥʦʡ 

ʤʝʩʪʥʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 28. ʂʘʨʪʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʧʦʧʫʣʷʮʠʡ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ. 
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ʈʠʩʫʥʦʢ 28. ʂʘʨʪʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʧʦʧʫʣʷʮʠʡ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ. 

(ʇʨʦʜʦʣʞʝʥʠʝ)  

A ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʛʨʫʟʠʥ; 

ɹ ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʪʫʨʦʢ; 

ɺ ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʠʨʘʥʮʝʚ; 

ɻ ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʢʫʨʜʦʚ ʠ ʣʫʨʦʚ; 

ɼ ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʘʨʤʷʥ; 

ɽ ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʠʨʘʢʮʝʚ; 

ɾ ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʣʠʚʘʥʮʝʚ; 

ɿ ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʩʠʨʠʡʮʝʚ; 

ʀ ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʘʨʘʙʦʚ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ; 

ʂ ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʘʨʘʙʦʚ ʆʙʲʝʜʠʥʝʥʥʳʭ ɸʨʘʙʩʢʠʭ ʕʤʠʨʘʪʦʚ; 

ʃ ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʧʘʣʝʩʪʠʥʮʝʚ;  

ʄ ï ʢʘʨʪʘ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʠʦʨʜʘʥʮʝʚ. 

 

ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʛʝʥʦʬʦʥʜʘ ʘʨʤʷʥ ʩʣʦʞʠʣʠʩʴ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 2000-2500 ʣʝʪ ʥʘʟʘʜ, ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʥʘʤʠ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʤ ʜʘʪʠʨʦʚʢʘʤ. ʊʦ ʝʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʘʪʠʨʦʚʢʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʨʤʷʥ, ʢʘʢ ʝʜʠʥʦʛʦ ʵʪʥʦʩʘ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʚʧʘʜʘʶʪ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ. ɸ 

ʧʨʦʞʠʚʘʥʠʝ ʚ ʛʦʨʥʦʡ, ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʡ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʤʝʩʪʥʦʩʪʠ,  ʦʙʝʩʧʝʯʠʣʦ 

ʩʦʭʨʘʥʝʥʠʝ ʠʭ ʛʝʥʦʬʦʥʜʘ,  ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʤʠʛʨʘʮʠʠ. 

ʊʘʢ, ʟʦʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʩʦ ʩʨʝʜʥʝʘʨʤʷʥʩʢʦʡ ʧʦʧʫʣʷʮʠʝʡ 

ʫʜʠʚʠʪʝʣʴʥʦ ʩʭʦʞʘ ʩ ʛʨʘʥʠʮʘʤʠ ʀʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ. ʇʦʣʫʯʝʥʠʝ ʪʘʢʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ 

ʧʨʝʠʤʫʱʝʩʪʚʫ ʧʨʦʞʠʚʘʶʪ ʭʦʨʦʰʦ ʛʝʥʝʪʠʯʝʩʢʠ ʠʟʫʯʝʥʥʳʝ ʪʫʨʢʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʙʱʥʦʩʪʠ ʵʪʠʭ ʥʘʨʦʜʦʚ. ɺʝʨʦʷʪʥʦ, ʵʪʦ 

ʩʭʦʜʩʪʚʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʵʪʥʦʛʝʥʝʟ ʪʫʨʦʢ ʠʟʥʘʯʘʣʴʥʦ ʰʝʣ ʧʨʠ ʙʦʣʴʰʦʡ ʨʦʣʠ 

ʘʥʘʪʦʣʠʡʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʢʦʪʦʨʳʤ ʠ ʧʦʩʣʫʞʠʣʦ ʥʘʩʝʣʝʥʠʝ ʟʘʧʘʜʥʦʡ 

ʀʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ.  
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 ɺ ʟʘʚʝʨʰʝʥʠʝ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʨʘʩʩʤʦʪʨʠʤ ʦʜʥʫ ʠʟ ʜʦʤʠʥʠʨʫʶʱʠʭ ʪʝʦʨʠʡ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦ ʷʟʳʢʘ ʚ ʀʩʪʦʨʠʯʝʩʢʫʶ ɸʨʤʝʥʠʶ, 

ʦʙʲʷʩʥʷʶʱʫʶ ʝʛʦ ʧʦʷʚʣʝʥʠʝ  ʤʠʛʨʘʮʠʝʡ  ʬʨʘʢʦ-ʬʨʠʛʠʡʩʢʠʭ ʥʘʨʦʜʦʚ ʥʘ 

ɸʨʤʷʥʩʢʦʝ ʥʘʛʦʨʴʝ [Hovannisian, 1997]. 

ɺ ʧʦʠʩʢʘʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʚ ʧʦʣʴʟʫ ʠʣʠ ʧʨʦʪʠʚ ʵʪʦʡ ʛʠʧʦʪʝʟʳ 

ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʧʫʣʷʮʠʷʭ  ʘʨʤʷʥ ʨʷʜ ʚʘʨʠʘʥʪʦʚ ʛʘʧʣʦʛʨʫʧʧʳ I-

M170 (ʚ ʯʘʩʪʥʦʩʪʠ I*-M438 ʠ I-P37.2), ʩ ʯʘʩʪʦʪʘʤʠ  ʚʳʰʝ, ʯʝʤ ʚ ʩʦʩʝʜʥʠʭ 

ʧʦʧʫʣʷʮʠʷʭ. ʕʪʦʪ ʬʘʢʪ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʚʷʟʘʪʴ ʩ ʜʨʝʚʥʠʤʠ ʤʠʛʨʘʮʠʷʤʠ ʬʨʘʢʦ-

ʬʨʠʛʠʡʩʢʠʭ ʥʘʨʦʜʦʚ. ʆʜʥʘʢʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʘʨʠʘʥʪʦʚ I-M170 ʫ ʘʨʤʷʥ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʪʝʥʜʝʥʮʠʝʡ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦ. ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʛʘʧʣʦʛʨʫʧʧʳ I-P37.2 (ʨʠʩʫʥʦʢ 29) ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʦ. 

 ʇʨʠ ʵʪʦʤ ʩʧʝʢʪʨ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʨʝʜʠ ʘʨʤʷʥ ʛʘʧʣʦʛʨʫʧʧ ï R-

L23 ʠ J-M67 ʠ ʠʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʜʘʪʠʨʦʚʢʠ (ʦʢʦʣʦ  2000 ʣʝʪ) ʪʘʢʞʝ ʩʣʘʙʦ 

ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʢʦʥʮʝʧʮʠʶ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ ï ʩʦʛʣʘʩʥʦ ʝʡ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ 

ʘʨʤʷʥʩʢʦʛʦ ʛʝʥʦʬʦʥʜʘ ʜʦʣʞʥʳ ʙʳʣʠ ʩʣʦʞʠʪʴʩʷ ʨʘʥʴʰʝ. ʀʩʪʦʨʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʬʨʘʢʦ-ʬʨʠʛʠʡʩʢʘʷ ʤʠʛʨʘʮʠʷ ʧʨʦʠʟʦʰʣʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1200-800 ʣʝʪ ʥʘʟʘʜ ʜʦ 

ʥ.ʵ. ʊ.ʝ. ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʥʴʰʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʨʤʷʥʩʢʦʛʦ ʵʪʥʦʩʘ. ʇʦʵʪʦʤʫ ʤʳ 

ʩʯʠʪʘʝʤ, ʯʪʦ ʷʚʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʚ ʧʦʣʴʟʫ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʤʳ ʥʝ 

ʦʙʥʘʨʫʞʠʣʠ. 
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ʈʠʩʫʥʦʢ 29. ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʝʪʴ ʛʘʧʣʦʛʨʫʧʧʳ I-P37.2 

 

ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʘʨʤʷʥ ʢ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʝ, ʚʩʝ ʞʝ ʥʘʰʣʘ 

ʥʝʢʦʪʦʨʦʝ ʦʪʨʘʞʝʥʠʝ ʠ ʚ ʩʪʨʫʢʪʫʨʝ ʠʭ ʛʝʥʦʬʦʥʜʘ ï ʛʝʥʝʪʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ ʩ 

ʧʨʠʥʘʜʣʝʞʘʱʠʤʠ ʢ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʝ ʥʘʨʦʜʘʤʠ ʀʨʘʥʘ, ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʨʘʟʣʠʯʠʷʤʠ ʩ ʩʦʩʝʜʥʠʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠʥʳʭ ʷʟʳʢʦʚʳʭ ʩʝʤʝʡ: ʢʘʨʪʚʝʣʴʩʢʦʡ (ʛʨʫʟʠʥʳ), ʩʝʤʠʪʩʢʦʡ 

(ʩʠʨʠʡʮʳ, ʠʨʘʢʮʳ ʠ ʜʨ. ʥʘʨʦʜʳ ʃʝʚʘʥʪʘ) ʫʢʘʟʳʚʘʶʪ ʥʘ ʵʪʦ. ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ 

ʘʥʘʣʠʟ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʧʦʧʫʣʷʮʠʡ ʖʛʦ-ɿʘʧʘʜʥʦʡ 

ɸʟʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʧʦʢʘʟʘʣ, ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʤʝʞʛʨʫʧʧʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʄʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟ 

ʧʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ, ʪʘʢʞʝ ʚʳʷʚʠʣ ʵʪʦʪ ʪʨʝʥʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ 

ʧʦʧʫʣʷʮʠʠ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ ʬʦʨʤʠʨʫʶʪ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 
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ʦʢʨʫʞʘʶʱʠʭ ʧʦʧʫʣʷʮʠʡ ʝʜʠʥʳʡ ʧʘʪʪʝʨʥ, ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ 

ʇʝʨʝʜʥʝʘʟʠʘʪʩʢʦʤʫ ʥʘʛʦʨʴʶ. 

 



153 

 

˔̟̘́̋̌̆̎̉̆ 

ʀʟʫʯʝʥʠʝ ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʧʦ ʨʘʟʥʳʤ ʩʠʩʪʝʤʘʤ 

ʤʘʨʢʝʨʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ, ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʝ ʥʘ ʷʟʳʢʘʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ 

ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʠ ʩʦʩʝʜʥʠʝ ʩ ʥʠʤʠ ʠʥʦʷʟʳʯʥʳʝ ʧʦʧʫʣʷʮʠʠ ʛʝʥʝʪʠʯʝʩʢʠ ʧʦʭʦʞʠ. 

ʀʭ ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʣʫʯʰʝ ʦʙʲʷʩʥʷʶʪʩʷ ʩʦʯʝʪʘʥʠʝʤ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʦʚ, ʯʝʤ ʦʜʥʠʤ ʣʠʰʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʘʨʝʘʣʦʤ. 

ʆʙʱʠʭ ʤʘʨʢʝʨʦʚ ʜʣʷ ʚʩʝʭ ʥʘʨʦʜʦʚ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. ɸʥʘʣʠʟ ʧʘʨ ʧʦʧʫʣʷʮʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʯʘʱʝ ʚʩʝʛʦ ʰʣʦ ʧʦ ʤʦʜʝʣʠ ʢʫʣʴʪʫʨʥʦʛʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ, ʘ 

ʥʝ ʜʝʤʠʯʝʩʢʦʡ ʵʢʩʧʘʥʩʠʠ.  

ɽʜʠʥʳʡ ʦʙʱʠʡ ʢʦʤʧʦʥʝʥʪ ʛʝʥʦʬʦʥʜʘ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʚʩʝʭ ʥʘʨʦʜʦʚ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ ʥʝ ʦʙʥʘʨʫʞʝʥ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʳʤ ʜʘʥʥʳʤ. ʇʨʠ 

ʵʪʦʤ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ, ʨʘʟʛʦʚʘʨʠʚʘʶʱʠʭ ʥʘ 

ʷʟʳʢʘʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʷʟʳʢʦʚʦʡ ʩʝʤʴʠ, ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ 

(ʧʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʴʶ 

ʧʦʧʫʣʷʮʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʩʪʘ ʄʘʥʪʝʣʷ ï 0,72), ʪʘʢ ʠ  ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨʳ (ʧʦʢʘʟʘʪʝʣʴ ʢʦʨʨʝʣʷʮʠʠ  - 0,56). 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦʜʚʦʜʷʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʯʘʱʝ ʚʩʝʛʦ ʰʣʦ ʧʦ ʤʦʜʝʣʠ ʢʫʣʴʪʫʨʥʦʛʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ, ʘ 

ʥʝ ʜʝʤʠʯʝʩʢʦʡ ʵʢʩʧʘʥʩʠʠ. ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʠʩʭʦʜʥʦʛʦ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʦʛʣʘ ʩʪʘʪʴ ʢʨʘʡʥʝ ʥʝʙʦʣʴʰʦʡ ʚ ʩʣʫʯʘʝ ʮʝʧʠ ʟʘʠʤʩʪʚʦʚʘʥʠʡ: 

ʧʦʧʫʣʷʮʠʷ, ʧʦʣʫʯʠʚʰʘʷ ʷʟʳʢ ʣʠʰʴ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʛʝʥʝʪʠʯʝʩʢʦʤ ʚʢʣʘʜʝ ʝʛʦ 

ʥʦʩʠʪʝʣʝʡ, ʧʝʨʝʜʘʝʪ ʵʪʦʪ ʷʟʳʢ ʚ ʜʨʫʛʫʶ ʧʦʧʫʣʷʮʠʶ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʚʝʨʰʘʷ ʚ 

ʥʝʝ ʣʠʰʴ ʥʝʙʦʣʴʰʦʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʨʘʩʩʝʣʝʥʠʷ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ, ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʧʦʜʨʦʙʥʦʤ 

ʘʥʘʣʠʟʝ ʦʪʜʝʣʴʥʳʭ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ ʧʨʝʜʝʣʘʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ ʩʝʤʴʠ.  
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ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʥʘ ʙʦʣʴʰʦʤ ʤʘʩʩʠʚʝ ʜʘʥʥʳʭ ʘʥʘʣʠʟ ʙʘʣʪʦ-ʩʣʘʚʷʥʩʢʠʭ 

ʧʦʧʫʣʷʮʠʡ ʯʝʪʢʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʣʘʚʷʥʩʢʠʭ ʷʟʳʢʦʚ ʧʦ 

ʦʙʰʠʨʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ʥʝ ʧʨʠʚʝʣʦ ʢ ʢʘʨʜʠʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʛʝʥʦʬʦʥʜʘ 

ʥʘʩʝʣʝʥʠʷ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʝʥʦʬʦʥʜ ʩʦʚʨʝʤʝʥʥʳʭ ʩʣʘʚʷʥ ʙʳʣ 

ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʘʚʪʦʭʪʦʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʘ ʚʣʠʷʥʠʝ 

ʜʨʝʚʥʠʭ ʩʣʘʚʷʥ ʙʳʣʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʫʣʴʪʫʨʥʳʤ ʠ ʥʝ ʦʩʪʘʚʠʣʦ ʟʘʤʝʪʥʳʭ 

ʩʣʝʜʦʚ ʚ ʛʝʥʦʬʦʥʜʝ ʢʦʨʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʳ. 

ɺ ʛʝʥʦʬʦʥʜʝ ʘʨʤʷʥ ʥʘʤʠ ʦʙʥʘʨʫʞʝʥʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʘʧʣʦʛʨʫʧʧ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʦʜʥʦʡ ʜʦʤʠʥʘʥʪʥʦʡ ʛʘʧʣʦʛʨʫʧʧʳ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʛʝʥʦʬʦʥʜʝ ʘʨʤʷʥ ʛʘʧʣʦʛʨʫʧʧʳ R-L23, J-M67 ʠ G-M285.  

ʇʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʘʨʤʷʥʝ ʚ ʜʠʘʩʧʦʨʝ ʩʦʭʨʘʥʠʣʠ ʯʝʨʪʳ ʠʩʭʦʜʥʦʛʦ 

ʧʨʦʪʦʛʝʥʦʬʦʥʜʘ ʠʩʪʦʨʠʯʝʩʢʦʡ ɸʨʤʝʥʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ ʧʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ 

ʘʥʘʣʠʟ.  

ɸʥʘʣʠʟ ʧʦʣʦʞʝʥʠʷ ʘʨʤʷʥ ʚ ʢʦʥʪʝʢʩʪʝ ʚʩʝʡ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɸʟʠʠ ʚʳʷʚʠʣ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʛʝʥʦʬʦʥʜʘ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʢʣʘʩʪʝʨʘ ʧʦʧʫʣʷʮʠʡ:  çʨʘʚʥʠʥʥʳʡè ʠ çʛʦʨʥʳʡè ʢʣʘʩʪʝʨʳ. çɻʦʨʥʳʡè ʢʣʘʩʪʝʨ 

ʚʢʣʶʯʠʣ ʚ ʩʝʙʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘʩʝʣʝʥʠʝ ʇʝʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʥʘʛʦʨʴʷ (ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʭʦʜʷʱʝʛʦ ʚ ʥʝʛʦ ɸʨʤʷʥʩʢʦʛʦ ʥʘʛʦʨʴʷ): ʦʩʥʦʚʥʦʡ ʤʘʩʩʠʚ 

ʘʨʤʷʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ, ʦʙʲʝʜʠʥʠʚʰʠʭʩʷ ʩ ʧʦʧʫʣʷʮʠʷʤʠ ʟʘʧʘʜʥʦʛʦ ʀʨʘʥʘ ʠ 

ʪʫʨʢʘʤʠ. ɺ ʨʘʚʥʠʥʥʳʡ ʢʣʘʩʪʝʨ ʚʦʰʣʠ ʧʦʧʫʣʷʮʠʠ ʃʝʚʘʥʪʘ. 
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ˏ˨ˏ˛ˑ˨ 

1. ɸʥʘʣʠʟ ʜʝʚʷʪʠ ʧʦʧʫʣʷʮʠʡ, ʛʦʚʦʨʷʱʠʭ ʥʘ ʷʟʳʢʘʭ ʠʥʜʦʝʚʨʦʧʝʡʩʢʦʡ 

ʩʝʤʴʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʭ ʥʝ-ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʤʠ ʩʦʩʝʜʷʤʠ ʧʦ ʧʦʣʥʦʛʝʥʦʤʥʦʡ 

ʧʘʥʝʣʠ GenoChip ʥʝ ʚʳʷʚʠʣ ʤʘʨʢʝʨʦʚ, ʥʘʜʝʞʥʦ ʦʪʣʠʯʘʶʱʠʭ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʝ ʧʦʧʫʣʷʮʠʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʠʥʜʦʝʚʨʦʧʝʡʩʢʠʭ ʷʟʳʢʦʚ ʧʦ ʤʦʜʝʣʠ ʢʫʣʴʪʫʨʥʦʛʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ, ʘ ʥʝ 

ʜʝʤʠʯʝʩʢʦʡ ʵʢʩʧʘʥʩʠʠ.  

2. ɻʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʧʦʧʫʣʷʮʠʡ ɿʘʧʘʜʥʦʡ ɽʚʨʘʟʠʠ ʣʫʯʰʝ 

ʦʙʲʷʩʥʷʶʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʦʚ, 

ʯʝʤ ʦʜʥʠʤ ʣʠʰʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ; ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʜʦʝʚʨʦʧʝʡʮʝʚ 

ʪʦʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʩʦʩʝʜʩʪʚʦʤ ʧʦʧʫʣʷʮʠʡ 

(ʢʦʨʨʝʣʷʮʠʷ 0,72), ʭʦʪʷ ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʚʳʷʚʣʝʥʘ ʠ ʩʚʷʟʴ ʩ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ ʨʦʜʩʪʚʦʤ ʧʦʧʫʣʷʮʠʡ (ʢʦʨʨʝʣʷʮʠʷ 0,40). 

3. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʣʘʚʷʥʩʢʠʭ ʷʟʳʢʦʚ ʥʝ ʠʟʤʝʥʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ Y-

ʭʨʦʤʦʩʦʤʥʳʡ ʛʝʥʦʬʦʥʜ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʩʩʝʣʝʥʠʷ 

(ʯʘʩʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ 

ʩʣʘʚʷʥʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʥʫʣʝʚʘʷ, ʧʨʠ ʵʪʦʤ ʢʦʨʨʝʣʷʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 0,8). ʅʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʥʦʬʦʥʜʦʚ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʘ - ɺʝʨʭʥʝʛʦ ʇʦʚʦʣʞʴʷ ʠ ʜʦʥʩʢʠʭ ʢʘʟʘʢʦʚ - ʤʠʛʨʘʮʠʷ 

ʩʣʘʚʷʥ ʦʢʘʟʘʣʘ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ. 

4. ɻʝʥʦʬʦʥʜ ʘʨʤʷʥ ʧʦ ʤʘʨʢʝʨʘʤ Y-ʭʨʦʤʦʩʦʤʳ ʙʣʠʟʦʢ ʢ ʧʝʨʝʜʥʝʘʟʠʘʪʩʢʠʤ 

ʧʦʧʫʣʷʮʠʷʤ, ʥʦ ʛʝʥʝʪʠʯʝʩʢʠ ʫʜʘʣʝʥ ʦʪ ʛʝʥʦʬʦʥʜʦʚ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. 

5. ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʧʫʣʷʮʠʡ ʘʨʤʷʥ ʜʠʘʩʧʦʨʳ ʛʝʥʝʪʠʯʝʩʢʠ ʩʭʦʜʥʳ ʩ 

ʧʦʧʫʣʷʮʠʷʤʠ ʥʘ ʠʩʭʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʩʝʣʝʥʠʷ, ʘ ʥʝ ʩʦ ʩʚʦʠʤʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʩʦʩʝʜʷʤʠ, ʫʢʘʟʳʚʘʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʦʬʦʥʜʘ 

ʚ ʜʠʘʩʧʦʨʝ. 
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