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� � � �� � � �� �

� � � �� © � ª� � �

� � � � �� � �

� � �� � � � � � � �

[Prat et al., 2011@�� �� � � �� � � � �

� � � � � �

�� � � � � � � - 

� � �� � � � ± �� � �9,,-V 

�� � �� �� � � � � � - ��

� © ª� � �,,,� �� � ��� � � � � � �

� � � �� �� � � ��� � ;,,,� � - 

� � �� � � � � � � � �

� � �� �;,9� �� - � � � � � �

�� � � � - � ;9� �� � � � � � �

� � � �� � � ;9,,,� � ± � � � � �

� � � �� � � � �� � �

� � � � � � �� �� �9,,,�

� � � � � � �� � �;9,,,� �� � �

� � � 

� � � � � � � � � �

� �� � � � �� �

� � � � ���� � � � �

> � � ��� ����@�� � � � � � 2-3 
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� �� � � � � � � �

� � 

� �  � � � �

� �� � � � � � �� �

� � � � � � © ª� > ��

����@�� � � � � � � � � � � ��

� � � � � � � � �� > �� ����@� �

;9,,,� � � � � � � �� � � � �

�� � � � � � � � � �

� �   � � � � .  

�  � � � ����� �� ��� � � ������

�� �� � �� � � � � � �

� �� � � � � �� � � �

� � > � � �� ����@�� � � �

� � � � ± �� � �

� ± � � � � � �

�> � � ������@�� � � � � �

� � � � � �� � � �;;� � �

� � � � �� � � � � � � �

�� � � � � � � � � � �

� � 

� � � � � � � � �

�� � � � � � � � �

�� � � � � � � � <- � >:HOOV� � HW� DO��� ����@�� �

� >&RPDV� HW� DO��� ����@��� � � � � � � �

� � �� � � � � �

� � �a��� ��� � � � �� � �
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� �� � � � � � �

� � � �� �  � � � �

� � � �� � � � � � �

� � �� � � � � � � � � �

�� � � � � � �� � � � �

� � �� � � � � �� �� � ��

� � � � � � � � �

� � �  � � � � �

 � � � � � 

� � XX-XXI �� �� � �

� � � � � � �

� > �� �� ����]�� �� � � �

�� � � �� � �� � �  �

� � � , �� � � �� � � �

� � � � � � � � � �

�� � � � � � � � �� � �

� � �  ± � . 
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� - � <- �� �  � � ± 

� � � � � �� � � �

� � � � � � � � ��� 

 

1.1. � � � � �  

� � � � � � ��

� � �� � � � �  � � � �� �

� � � � � � � �

� � � � � � �� 

�  � � � � ��

� � � � � � � �� � � �

� > � �� ������ 3UDW� HW� DO��� ������  � � 2014]. 

� �� � �� � � �   

> � , 1989]��  > � � , 1996] �  

> � � � � � - � , 1989]. �

 � � � � � � � �

� � � � �-�� �� �  [Motuzaite-

Matuzeviciute et al., 2013; Salavert et al., 2015@�� � �  � �

 � � � � � � � 

� � � � � �� �  � �

 � - � � � � � � ± 

; � � 9,,-9� �� � �� �� � � � � �

- � � © ª� � � � ,,,� � � ��� �

� � � ;,9� ��� � � � �

� �� �  > ������@. 
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� � � �� � � � - 

� � � �� ����� � � � � � �

� � � � � � � � � �

�� 

 

 
���� � � � � � � � �;9,,,� � 

 

� � � � � � �² � � � �

�� � � � � � � ��

� � � � � � �� 

� � � � � � � � � ��

�� � � ��� � ;,,,� � - � � �� � �



 

 

�

�

� � � �  � � � � �;,9� �- 

�� � � � � �� 

� � ��;9� ��� � � � � �

�  � � �� � �;9,,,� � ±  � � �

� � � �� � � � � �

� � � ������ � �  [ �

«�� ����]�� � � � �� � � �

� � � � � �� �� � 9,,,� �

� � � � � �� � � ;9,,,� �� � �

� � � 

� � � � � � � � �� -

�� ������ �� � � �± � � �� ���� �� ��� �

�� �,,� � � � �� � � � �

� � � > �� �� ����@�� - �� � � ����� �� � � �

� � �� � � � � ��

� � � �� � �� ;;� �� � � � � > �

«������]. 

 

����� � � � � �;,;-;;,� � 

�� �  � � � � � - � �

� �� � � � � � �� � �

� � � � � ��� � � � �

� � � � � � � � �

� �� �  � � � � � �

� � � �� � � �� � �� � �

� � � 

� � � � �  �

� � �� � � � � � �
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[ � � � � � � «�������� �

«�� ����],   � � � � � � �

� � � � 2). � � � � � � �

� � � �� 

 

 
� ��� � � � � � � �

� ������������ ������ �  � � � � � � �

[ � «������@� 
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�

 � � � � � � �

� �;,;� �  � � � � � � � � �

60- � �;,;� �� ������� �� �� � � � ������ �� ��

>  � � ����@��� � �  � � �

� � �� � � �  � � �

> � � �� ������  � ��� ����@��  �

� � � � � � �� ������ ��  

� ������ �� �� > � � ��� ����@��  ���  (����� ��� ± �

�� ���� �� �� [ � � � � � ����� ]. � �

� � � � �� � ������ �� � �

� � � � � � ���� « � �

� � � � ����� �, � � �

� � � � � �  � � � �

� ± � � [ � «�� ����].  

� � � � � � � �� � �

1944-����� ��� � � � � � � � ��� �

� � � � �� ����� �� � ������ �� �����

� �� ������ ���[ � «������].  

� � � � � � �  

 � � � ������ ��� ����  ��� �� ��� � ������ ��± �����

�� ��� ���� �- � � ��� ). 

� � � � � � �  �

�� � � � � � � � � �

����� ��� � � � ��� � � � ��� � � ;;� ��

� � � � ����� ��� ����� ��� � > �

«������@�� � �;;� ��± ��� �� �� � � �- �

� ;,;� �� ± � �� �� � >  � ��  2011@��  ��

� � � � � � � � �



 

 

�

�

� �� � � � � � �

� � � � � � � � � � � �� �

� ± � � � �� > � � �� ����@��

� �� � � � � � ��© � ª�� �

� � � � � � ��

� � - � ����� �� � � � � � � � ���

> � � �� ����@� � � � � � �

� � � � �����-����� � 

� � � � � � ± �� � ��

� � � � � �� � ����� �� � � �

� � � ���� �� � �� � � ���

� �� � � � � �> �  2004@�� �  

� ����� �� � � � � � ��� �� �� �

� ����� � � � > � � � � �

«�� ������ � 3@�� � �� � � �

� ����� �� � ����� � � � � � �

� � ������� - � � � �� � > � �

� � � «������]).  

 

 



 

 

�

�

� 3�� � � © � � � � �

� � � � � ������ ª � �

� [ � � � � � «�� ����]) �

� �� �� � �� � � �

XXI �� � � � � � � � �

� � . 

 

� � � � � �� � � � �

� � � � � � � � � ��-��� ��

���� � � � � � �� � �

� � � � � � � � � �

� �� � � � � �� �

� � � � � �� � � � �

� � � � � � � � � � �

� � ± � � ± � ��� � � �

� � � � �� � �  �

� � � � 

 

1.3�� � � �  

� � � � � � � � � �

� �� � � - ��± �� � � - �

� � � � �� � �

� � � � � �

� � � � � � � � �

� � � �� 

� � � � � � � ��

� � � � � � �� �

� � � � � �� � � � �



 

 

�

�

� �� � ± � �� � � �

� � �> �������� ������@�   

� �� � � � � � � �

� � � � � ��  � � �

� � �� � � � � � � > �� ����@��

� � � � � � � �

� � ��� � � � � � �

� � � � � �� � > � � ��

����@�� � � � � � � � �

� �� �± �± �� � � �� �

� �� � � � � �

> � � �� ������ � ����@�� � � �� � �

� � � �� � � �

� �� � � � � � � ��� 

� � � � � �� � � �

�� � � � � �� � � �

� > � � � � � � �

�� ����@�� � � � � � � �� �

� ����4 �� ����� �� � � � �� ����

� � � � > � «�� ����]. 

� � � � � � � �

�� � � ���� � 

 

1.4�� � � �  

� � � �� � � � � �

� � �� � � � � � �

� �� � � � � � � 



 

 

�

�

� � � � � � �� � � � � �

� � � �� � � � � � �� � � �

� � � �  � � �� �

� �� � �� � � � � � �

� � � � � �

� � � �� � �� � � �

�  � � � � � � �

� � � � �

��> � � 2004]. 

� � � � �

� � � � �XX �� � � � ��

� �� � � �� � ��

�  � � � � � �� � �

� � � �� � � � � � � �� �

� � � � � � � �

> � � �� ����@�� � � � � � � �

� � � � ��� �� � � � �

� � � � �� � � �� �

� �� � � � � � �

�� � � � � �

� � � � �� � � � ± � �

� �> � � ������@�  

� � � � � � �

� � � � �� � �� �

� � � � � � � �

� � �� � � � � �

> �� ����@�� �  �  �

�  � - � � �  �  � �� �



 

 

�

�

� � � � � � �

� � � � � � � � � ��

� � �  � �� �� - �, 

 � ��  � � �� � � � � �

� � � � � � � �

� � � � .   � �

� � �� � � � � � � � �

� � � � � � � � �

�� � � � � �� � � �� �

� ��> ������@��� 

� �� � � � � � � �

� � � � � � �� � �

� �� � � � �> , 1983]. 

�� �� � � � � � �

� � � �> � � ������@� 

 

����� � � � � �  

� � � � � � � � � �

� � � � � �� �

� � ��� <- � � � � � ��

� � � � � � � � ���� 

� � � � ± � � �

� � �Y-  ± � � �

� � � �� � � �Y-

� � � � � � � � � � �

�� �� � � � �  

( � )�� � �� � � �

� � � �Y- � � � � �



 

 

�

�

�� � � � � � � � � � �

� � �� � � � �

� Y- � � � � � �

[Balanovsky et al��� ����@�� � � � � � ± � �

�>Illumae et al., 2016].  

� � � � � Y- � �

� � � � � ��� � �

�� � � � ��STR - � � �Y-

��� � � � � � � �

� � �� � ���� � � � � � � �

�� � � � �  �

 ± � � �  � � � � . 

� � � � � � � �XX �, 

� � � � � � � � � �� ��

� � � � ³MURKA´� > �� 2015] , 

� � � ��� � � � � �

� �� � � � � � � �� � �

� �[Haak et al., 2010@�� � � � � �

� � � � � � � �

� � � � �Y- ��  � � � �

� �� � � ��� � �� � � �� 

�Y- � � � � � � � � � �

�� � � � � � � �

� � � � � � � � � � �

�� � � �  ���

� �� � �<- �� � � �

� � �� � � � � �� �

�� � � � � � �� � �



 

 

�

�

� � - � � � � � � SNP- �� <-

� � � � � � > ��

2015@�� � � �1*6- �NRY � �

Y- � � � � � � �

�� � � � � �� � �

� � � � �� � >,OXP H� et al., 2016; 

Balanovsky et al., 2015; 2017]�� �Y- � � � �

1*6� � � � � � �� �� �� � � �

[Saag, et al., 2017]���  � � � � � �� �

� � � �[ ��2015]. 

�© ª� � � � � � � �

� � � � 1*6� �1H[W-*HQHUDWLRQ� 6HTXHQFLQJ�� �

� � �.   � � � � � �

� � � � � � � �

(genome-wide arrays). C � � � SNP- �

� � � � � � � � � �

��� � � � � � � �

� � � � � ��� � �� �  �

NGS- � � � � � � �� �

� � � � � �� � �� �

�� � � � � � � �

� � � � � � � � �

� ��� 

� � � � � �

� � �,OOXPLQD� �$IILPHWUL[�� � � �������

� � � � � - � ���

� � � �� � � � 

� � � � �  



 

 

�

�

� ��  [Novembre et al., 2008])�� � � � � � � �

� � � � �( � [Mathieson et 

al.,  2017]). 

� � � � � � � � �

� � � � � � � �� � � �

� � � � � � ³MURKA´�

[ ������@� �Y- �³Y-base´��> ������@�� �± �

������  

  



 

 

�

�

 

���� � � � �  
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�
�
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�
�

 

� � �
 

� � �
�

 

� �
�  

�
�

�
�� �

 

50-���� �
�

� �
30-40) 

50-���� �
�

� �
30-40) 

���� �
�

�- ��-5) 

� ��
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�
�
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� �

� � 

  

 

� �
� � �

� 
� �

�± �
� �� �

� � �
� 

�
� �

� �
� 

� �
�± �
�
�� � �

� �
� 

�
� �

� �
�  

�
�    � �

�  

�
�

 
� 

�� �
�� �
� � 

� 
� �STR-

��� �
��

�± �
�NGS-

� 

� 
� � �

��
��

�IBD) 

 

 

 

  



 

 

�

�

����� �� � � � � �

� �   

 

� � � � � � � � � �

� � �� � � �± � 

 � �� � � � � � � �

� �� � � � � �� � � �

� � � � � <- � >:HOOV� � HW� DO��� ����@�� � �

[Comas et al., 2004]).  

� � >:HOOV� � HW� DO��� ����@� � � � � � Y-

� � � � � � � �� �

� � � � - � 19%  

� � � � �C-M���� �O-M����� �� � �

� � � �  � � � �

�� � � �� � � VIII � �

4��� � �� � � � � � � � �

� � � � � � � Y- � � �� �

� � � � � � � C-

M130  O-M������ � � � � � � � � � � �

©Tatarª � � � � � � � 



 

 

�

�

 
�4�� � � � � � �>:HOOV��

et al., 2001]�� � � � � � � �

VIII � � �©Tatarª�. � � � � � 

 

� � � � � � � �

© � � ª� � � ��� >Comas et al., 

����@��� � � � � � � �� � �

� � � � � � � �

�[Wells  et al., 2001].   



 

 

�

�

 
� 5�� � � � � � �

� ± �� � � � �

� �  [Comas  et  al.,  20��@�� � � � �

� 

 

� � � � � [Wells  et al., 2001], [Comas et al., 2004] 

� � � �� - �� � � �

� � � � �a��� �� � � �

� � � � �� ��� � �

� � � � � � � � �

� �� � � � � �� � � ��

� � ���� � � � � � � � �

�  Y- � � � � � � �� -

�� � � � � >:HOOV� � HW� DO��� ����@�� >&RPDV� HW� DO��� ����@� �

� � �� �  � � � �

� �� �� � � � � � � �



 

 

�

�

� � � � �� � � � �

� � � � �� � � � � �Y-

� � � � � � � �� � � � �

� � � � � � � � �

� 

�� - �� � � � � � � �

� � � � �� �  �

� � � � �� � � ��� � �� �

� � � � � >:HOOV� � HW�DO��� ����@�� >&RPDV�HW�DO��� ����@� �

� � � � � � � � 

� � , � � �  � �

� � � �� � � � �

�± �� � - � � � ��� � �

�� � � � � � ��

� � � �� � �� � � � �

� �XIV �� � � � � � � � ��

� � � �� � � � � Y-

�> � � ������� @�� � ��> � � ������� @�

� � � � � >Pankratov et al��� ����@� � �

� � �� � � � � �� � �

 � > � � ��� ���� @� � � � � -

� � �� > � � ��� ���� @�� � �

�� �� � �� � � � � � � �

� � � � � � �� � � ��

� � � > � � ��� ���� @�� � > � � ��� ���� @��

[Pankratov et al��� ����@� � �  � � �

� � © ª� �� � � � � ��

� � � � � � 



 

 

�

�

 

� � � � ± � � �

 � � � [Brook, 2014] - � � � �

�Y- � � � � �  �� ��

� � �� � � � � 675- � <- � � �

� ± 37 STR- �� � � ± ����� � � �

�� � �� � �� � � � � ��� � ����

� ��� ��� 

� � � � �  [Brook, 2014]  �

� � � � � � �  

� � � �)DPLO\�7UHH�DNA � � � � �

� � Y- �� � � � ��

https://www.familytreedna.com/)�� � � � � �

� � � � � � � � �� �

� � � � � � � [Brook, 2014]  

� � � � � � � �

� �� �� � � � �� � � �

�� � � � � �� � � �

� � � � � � � ��

� � � � � � �� � �

� � � � � ��� 

� �� � � � � � �  

� � � � � � � �

� � � � � � � �   

 



 

 

�

�

���� � � � 

� � � � � � ��

� � © ª� � � � �

�� � ���� � � � � � � � � �

� ± � � � ��� � � � � ��

� � � �� � �

� �� � ���� � � � � � �

� � � � � � �� �

� ���������� � � � � � ± � - � � � �

� �� � � � � � � � �� �

� 

� � � � � � �� �

� � � � � � � � �

� � � � � � � � ± 

� � � � �<- � � � � �

SNP- � � �� � � � �

�© ª� � � �� �  �

� � � � � �� � � �

� � � � � � � �

� � ��� � � � � � �

� � �� �� �� �

�� � � � � � � �� �

- ��� � � 

 

����� � � � �  

� � � � - �

 [ � � ��� ����] � �  

�� � � � �  � � � �



 

 

�

�

� � � �� �  �

� � � ��  

� � �� 

- � � � � � ± �� ��

� � � � � � � � � 

- � �  � � � � �

� � � �  � �� 

- � �  � � � � � ��

� � ���  � � � � � 

� �� � � � � � � � �

� � � ± Y- � ± � � �

� � � �� � � �

� � � � � � � � � � � � �

� � � �  � �� � � �

� � �  � 

    � � � � �� � � � �

� � � � � �  

� � � � � � �

2010-����� �� � � � � � © -

� � � � � ª� � ��

��� � � � � � ��

� � � � � � � �XX ���

� � � � � � � �

� � �� � � � � � �

�� � � � ��� � �

� � � � �� � � ��  

 � � � � � � � � � �

� �� � � �� � � � � � � �



 

 

�

�

� � � � � �� � � �

� � � � �� � � �

� � � � � � � � �

� � � � � � � �

 � ��).  

� � � � � � � �

� � � � �� � � �

� ������ � 

� � � � � - �� �

�� � � � � � � � � �

� �  � � �����-����� ��. � �  �

�  � � �� � � � � � � �

� � �� � � � � � � � ��

� � � � � � � � � � � � � � ��

� � � � � � � � ��

� � � � � � � ± � �

� � � � �� � � � ��� � �

� � � � � �� �

� � � � � � � � � �

� � � � � � � �� � ��

�� � � � � � � � � � � �� �

� �� �� � � � � � ��

� � � � � � �� �

2). 

� � � �  � � �

� � � �����-����� �� � � � �

�� �© � ª� � � � � � �

� � � �± � ��� � � � � �± �



 

 

�

�

�� � � �� � � � � �

� �Y- ��N ����� � � �� �� � �

� � � � ± �� � � � �

� �� ���� 

� � � � � � � �  

� � � �� � � � �� � �

� � � ��� � � �� � ± � �

, � � � � 2��� � � � ����

� 

 

�2. � �  

 

�

 

 

 

� � � 

Y-

 
 

�

�

 

� �  80 80 63 10 

 

�  
141 141 53 10 

 

�  
97 90 51 10 

 61 61 0 7 

�� �� �  59 59 24 4 

�� �� �  38 38 20 9 

� 476 476 211 50 

 



 

 

�

�

� � � � � � � �

� � � �� 

�� � � <- � ± � � ©<-EDVHª� � �� � ��

�� � �� �� �� �� �� � �� �� > ��

2015]. 

�� � � ± � � ©085.$ª� � �� � �� �� � ��

�� � �� �� � �� ��> ������]. 

�� � � � � ± � � >Li et al. 2008; 

Behar et al. 2010; 2013; Yunusbayev et al., 2012, 2015; Kushniarevich et al., 2015].  



 

 

�

�

����� � � �  

� � � � - � � �

� � �� � � � �

� 1DQRGURS�� � � 4XELW� ����� � � $%,� �����

�$SSOLHG�%LRV\VWHPV�� � � � � � � � �

4XDQWLILOHU� +XPDQ� '1$� .LW�� � � � � ��

��� � �� � � � � 

 � <- � � � �

����613� � � �$%,�����+7� �$%,�6WHS�2QH�3OXV�

�$SSOLHG�%LRV\VWHPV�� � � � � � � �TaqMan 

� � � � � � ISOGG � � ����� ��

[www.isogg.org@�� � � � SNP ��� C(M130), C2(M217), 

C2b1a2(M48), C2c1a1a1(M407). C2e(P53.1), C2f(P62), D(M174), E(M96), 

E1b1b1(M35.1), E1b1b1a1(M78), E1b1b1b2a1(M123), F(M89), G(M201), 

G1(M285), G2a(P15), G2a1(P16), G2a1a(P18), G2a3a(M406), G2a3b1(P303), 

H(M69), I(M170), I1(M253), I2a2a(M223), I2a1(P37.2), J(M304), J1(M267), 

J1a2a1a2(P58), J2(M172), J2a1a(M47), J2a1b(M67), J2a1b1(M92), J2b(M12), 

K(M9), L(M20), N1(LLY22), N1a2b(P43), N1a1a(M178), N1a1a1a2(B211), 

N1a1a1a1a4(M2118), N1a1a1a1a1(CTS10760), N1a1a1a1a2(Z1936), 

N1a1a1a1a3a(F4205), N1a1a1a1a3b(B202), N1a1a1a1a(L392), N1a1a1a(L708), 

O2(M122), Q(M242), Q1a1a(M120), R(M207), R1a1a(M198), R1a1a1b1a1(M458), 

R1b(M343), R1b1a1a(P297), R1b1a1a1(M73), R1b1a1a2(M269), R2a(M124), 

T1a(M70).   

� � <- � � � ��� 675- �

�  � � � � � $%,�

����[O� � � �<-ILOHU�� � � �675� �

� � � � � � :KLW� $WQH\� �



 

 

�

�

� � � � >ZZZ�JHQRIRQG�UX@�  

<3UHGLFWRUBY������� � � � 675� � � � �

� �613� �� � � � � �

� 

� � � � � � � � �

� � � �� � � � � � � �� �

� � - � � � 613- � �

� � � �� ������ ������ ������ ������ ������ ������� ������� ������� �������

������� ������� ������� �������� � � � � �

� ��1�E��1�,��1�:��8���8�H��8���8���8�D��8���8���.��;��+��9��

HV0, HV, R0a, A, B4_16261, B4b1, B5b, B, J1b, J2a1a, J, M12G, M7c, C4a2, C5a, 

C5c1, C, Z, M9, D4b1, D, F1a1, F1b, T1, T2b, T2c, T2e, T2. 

� � � � � �

�,OOXPLQD����N� �+XPDQ�0-'XR�%HDG&KLS�� � � �� � �

� � �� � � � �� � $II\PHWUL[� +XPDQ�

2ULJLQV�� � � � � � � � �� 

 

����� � � �  

� � � >1HL�� ��8�@� � � �

� '-JHQHWLF� >%DODQRYVN\� HW� DO��� ����@� � � � <-

�� � � � � �

� � � � � � � � �

� � � �6WDWLVWLFD�����>StatSoft, http://statsoft.ru/].  

� � � � � )ST- � � � �

�  � � � � 5� � � � �

�3OLQN�>Purcell et al., 2007]. � � � � �

� � � � � � � �� � � �



 

 

�

�

� � � � � � � � � � �

� � � � 

 

����� � � �  

� � � <- � � � � � � - 

� � � � � � �� � �

� $'0,;785(� � � � � �

©*HQH*HRª� >%DODQRYVN\� HW� DO��� ������ �� ����@� � �

� � � ������ � �� � � �� �

3. 

 

����� � � � � �

 � UHGXFHG� PHGLDQ� � PHGLDQ� MRLQLQJ� >%DQGHOW� HW� DO��� ����@� �

� � 1HWZRUN� �������� � 1HWZRUN� 3XEOLVKHU� >)OX[XV�

Engineering].  

 

����� � � � 

� � � � � � �  �

� � � � � � � �� � �

� �$'0,;785(�>$OH[DQGHU et al., 2009; 2011@� � � �

���� �� �SNP ����� � ���� . � �

� � � � � � � � � �

�� � � � � � � � � �

� � � � � � �  � �

� � � N� � � � � �� � �� � ���� �

�N� � � � � � ��� 



 

 

�

�

���� � � � �

� � � � � �  

� � � � � � �

�� � � � � � � �

� � �� � � � � � �

� ��� � �� � � © ª�� �

� � � � �� ��<- , �� �

� � � �� � �  �

� � � � �� � � � �

� �  � �� � � � � � �

� � � � � � �� � �

� � � � �� � �  � �

� � � � � � 

 

����� � � � � �<-  

�  � � � �

� � � � Y-  ( � ���� � �

� � �© ª� � � � �� � � �

� � � ). � � � �  

 � � � � � � �

� � � � � � � �  

� � � � � . 

� © � ª� � � � � � ���

� �© ª� �� � � �

� � � � � � � � � �� � �

� � J2-M172 � � � � �. 

�  � � � � �

� � � � � � � � �



 

 

�

�

�� � � � � �  ��

 � � � � ��� 

 

 
�6. © � ª �� � �� � �

�� � �   � �Y- �. 

 

� � � � � �  © ª� � �

� � -  G2a,  J1,  J�� � � � � � �

� � � �� � � � � ��

� �-���� � � E1b  I2a � � � � � � �

� � ), L �T � � � �� � �

� � � � � � � � �. 

[ ������]. 

 

 



 

 

�

�

 
� ��� � � � � �G2a-P15 

Y- � � � �� � ± G2a-P����� � - G2a-P16. 

� �  [ ������]. 

 

 
� 8�� �  � Y- � J1-M267 

( )  J2-M172 � �� � � � � �  

[ ������]. 



 

 

�

�

� � � � � � �*�D��-���-� 

(  6)�� � � � � �± � � �± �

� �� � � � � ± � ± � <- �� �

� � -��� � � � �  , 

� �± �*�D��-���,� (  6)�� � � �

� � � � � � � � �� � � �

� � � *�D�� -��� (�E� (  6)�� � �  

�  � � �-�� �*�D��  � � � �

� � � � � � � � �

(  6). 

� � � � � � � ��� � �

�© ª� ��R1a-M����  R1b-M343 � �����N1-M178 

� � ��). � � � � � � � �

� �� � � � � � �� � ��

R1a-M198 - � � �� � � � � ��R1b-M343 ± � �

� � � ��N1-M178 ± � � � � � �� � �� � �

� � � � �  � � �

, � � � � � �� � � �

� � �  N1-M���� � � >Illumae et al., 

����@� �  ).  

� �5�D-M198, R1b-M343 �N1-M178 � � �

� � �� ����� � � ����� � � �

� � � ���� � � � � � � � �

� �   � - � �� �

� � � � � �� � � �� � � �� 

 



 

 

�

�

 
� 9�� � � � Y- � R1a-M198 

( )  R1b-M343 � �� � � � � �  

[ ������]. 

 

 
����� � � �N- ��� � � � �

� � � �N3) [Illumae et al., 2016]. 

 



 

 

�

�

� � -  � � � � �

� � � � � �� , � , �

C3-M217, Q-M242, O3-M122�� � � � � � � �

� �� � � � ± � �� � � �

� �� � � � � � � ���� � �

� � � � � ����� 

� � � � � � � �

� � � � �� � � �

� � � �� � � � � � �

� � � � � �

�� � � � � � � �

�� �  � � � �

� � � ± � � ± � Y-

 � � � � � � � � - �� �

�. � � �� � � � � �

� � � � � � � � � �

� � �� 

�  �  �  

� � ���� � � �  �� � �

�� � � � �� ��� - � �

� � �� ��� � � �� ��

�� � � �� � � � � �

� � � � ��� � �  �

�� � © ª � � � �  ��

�� �� �� � �� �� �� � © ª�

� �± � � � ± �� � ��

� �  � � � � ± �

� � �� � � � � �( ���). 



 

 

�

�

� � � � � � � � �± �

� �� � � � � �� � �

� �� � � � � � � ��

� � � � � � �� �� � �

� � � � � � � � �

� © ª� � � �� �   �

� � �� � �  � �

�  � ��� � � ± 

��© ª��- � � �� � - � �

� � � � �� � � � � � � � ��

© ª�� � � � . �� �

� � �  � � � �

� �  ( � � � d=0.22 � �

� � d=������ � ���� � � � �� � �

�� ����  

� �  ± © ª�-   � �

� �� � � � � � � �

� � � � ��  � � d=0,23; 

��). 

� � � � � � �

� � � � � � �� �  �

� � � ����� � � � � � �� � �

�� �� � � � � ��-�� � �� � � �

� �� ����� � � � � � �

� � � � � ± � � �

�± � � � � � � 

  

 



 

 

�

�

 
 11�� � � � � � �

� � � �<-  ( �&-M130, E-M35, G-

M285, G-P15, H-M69, I-M253, I-P37.2, I-M223, J-M267, J-M172, L-M11, N-M178, O-M122, Q-

M242, R-M198, R-P297(xM269), R-M269, R-M124, T-M70). � �62=0.15, 

 �����  
� �� CTC - � � �� &70� - �

� �� &76� ± � � �� &*5� - � � �� &*8� - 

� � �� 58� ± �� 8$� ± �� %$� - �� 79� ± �

�� ,7� - �� 6,� - �� *5- �� %8� - �� 78� ± �� &5� ± �

,  AB ± �� $5- �� %/� ± �� &,� ± �� 1*� ± �� 8=� - 

��.*�± ��..�± ��.=�± ��01�- �  



 

 

�

�

�3. � � � � � � � �  

 

�
�

 

�
�

 

�
�

 

�
�

 

�
�

 

� �  0 0,33 0,35 0,28 0,54 

� �  0,33 0 0,16 0,2 0,45 
� �

 0,35 0,16 0 0,03 0,25 

� �  0,28 0,2 0,03 0 0,22 

� �  0,54 0,45 0,25 0,22 0 

 0,26 0,39 0,32 0,27 0,3 

 0,18 0,48 0,31 0,28 0,51 

 1,23 0,52 0,38 0,36 0,5 

 0,45 0,28 0,17 0,16 0,23 

 0,79 0,5 0,19 0,25 0,6 

 0,5 0,42 0,34 0,31 0,24 

�  0,09 0,35 0,2 0,18 0,44 

 0,55 0,55 0,25 0,3 0,66 

 0,59 0,87 0,6 0,64 0,66 

 2,47 0,96 0,64 0,68 0,61 

 1,44 0,9 0,58 0,54 0,34 

 2,25 1,99 1,39 1,26 0,68 

 3,47 2,82 1,76 1,65 0,84 

 0,75 0,57 0,32 0,25 0,23 

 1,67 0,55 0,36 0,4 0,73 

 0,38 0,6 0,34 0,36 0,51 

 0,23 0,34 0,22 0,2 0,29 

�  1,01 0,47 0,3 0,3 0,44 

 1,55 0,58 0,34 0,4 0,75 

 0,65 0,38 0,21 0,19 0,34 
 



 

 

�

�

� � � � � � �  

� � �� � � � � �

� � � �� � � � � � � �� �

� � �� � �� � � �

� � � � � �� � � � ����� � �

� � � � Y- � � � �

� �� � � � � � © ª� �

© ª� � � � 

� � � � � � � �

� � � � � � � � ��). 

� � � � � �d������� � �) 

� � � � � � � � - ��� � �

� � - � - �� �� �� ; � ± 

�� �� �� � ��� � � �

� �� �� � � �� �� � � �� �

� - ��� � �� � � � � �

� � � � � � � �

� � � � � �� - �

� � � � �� �� 

� � � � � �� ������� �

� � � � � � � � � � �

�� �� �� �� � � � ��

� �� � � � �� ���� 

� � � � � � � � [Brook, 2014]�� �

� � � � � Y- � � �

� � � � � � �� � � �

� � � � � � � � � �

� � � � 



 

 

�

�

 

 
�1��� � �� � � � � � �<-

�� �&-M130, E-M96, I-M170, G-M201, L-M20, Q-M242, R-

M198, R-0������ � � 62 ������  ������ �

��CRM ± �� &7&� - � � �� &70� - �

� �� &76� ± � � �� 58� ± �� 8$� ± �� %(� ± 

�� %6- ��7$9�± � ��.1- ��7$$- � ���

UZB- ��.*- ��..�± ��.=�± ��01�± ��*5(- ��785�± 

��$+� ± �� $%� ± ��.% ± ��%/� ± �� &,� ± ��.&�± 

��$=�± ��.0� ± �� ,5�� ± � �� ,5�� ± � -

��,5��± � - ��,5��± � � ��,*�± ��-:6�± 

- �� � -:3� ± � �� 3/- �� $5(� ± � �� $56� ± 

� � 

  



 

 

�

�

�4. � � � � � � � � 

      

 CRM 0 � �

 

CTS 0,21 

�  IR1 0,06  KM 0,21 

� �  CTM 0,09 �  TAA 0,21 

 AH 0,09 �

� � 

AZ 0,21 

 TUR 0,11 � �

 

CGU 0,27 

 BL 0,11  UZ 0,3 

�  JWS 0,11  KC 0,34 

 KB 0,12 �  JWP 0,36 

� �

 

CTC 0,12  GRE 0,41 

 CI 0,13  KN 0,49 

� -  IR3 0,14 �  TAV 0,5 

�� � ARE 0,15  KK 0,6 

� �  CGR 0,16  KZ 0,63 

� � �

� 

ARS 0,19  BS 0,68 

� -  IR2 0,19  RU 0,94 

�� � � IR4 0,2  UA 1,01 

 PL 0,2  KG 1,06 

 AB 0,2  BE 1,08 

 IG 0,2  MN 1,27 

 

� � � � � � � ± 

� � �± � � �� � � � � � �

� � � �� � ���� � � � �



 

 

�

�

� � � � � � � �

� � � � � � � � � �

��� � � � � � � � �� � �

� � � � � � � � � �

� ����� � 

 

����� � � � � � � � �  

� � � � � � �

� �  � �  ���� � �

� � � � � � � � � �

� � � � � � � �

� � �� � � ���� � � �

�+�� � � � �������>Richards et al., 

2000@��� � � � - � �� � 9��8�D��.� � 7�E��

� � � � �� � � �

� � � � � >5LFKDUGV et al., ����@��  

�.� � � � � �� � �

5�D�� 7�F� � 8��� � � � � � �� �

� � � � ��

� � � � � � � � �

� � �-�F� � � �-� � � �

� � � ��� � � � �

� � � � �

� � � ��

� � � � � � � � �

�� � � � � � � � ��

� � � � � ² � �� � �

� � �� � � � 0�� � '�� � �



 

 

�

�

� � � � � � �$��%�� &��'�� )� � ���

� � � � � �� � � �

� � � �� � � � � �� �

� � � � � � � � �

�� � � � �� � � � �

� � � � � � � �� �

� � © ª� � � � �

� � � � � +� ������� � �

� � � � � � � �� � �

� � � ��

 

 
����� � � � � � � � �

� � 



 

 

�

�

� � � � � � � �

� � � � ����� � � �

� � ��������� � � � �<- �� �  � �

� � � � � �� � �

� � � ���� �� � � � �� � �

� � � � � � �

� � � ��� �� � � �� � � ��

�� �� � � � � � � � � � - 

�� � � �� ���� � � � � � �

� � � � � � ��

© ª� � �� � � � �

� � �� � � � � �� �

� � � � � � � � � �� �

© ª� � � � � � � �

�� � � � � � � � �

� �� � � � � � � � � �

� � �� � � �� � � �

� � � � � � � ��

� � � � � � �

� ����� � � � � � ��© ª�� �

� � � � � � �� � � � �

� � � �- �� � � �� � � �

� � �� � � � � � �

� � � � � � � � �© ª� �� �

� � � � � � �� �

� � � +��� � � �� � �

� � � � � � � � �

� � 
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����� � � � � � � �

� � � �  � �1�E��1�,��:��8���8�H��8���

U4, U5a, U6, U7, K, X, H, V, HV0xV, R0a, A, B4-16261, B4b1, B5b, J1b, J2a1a, G, 

M7c,C4a2, C5a, C5c1, Z, M9, D4b1, F1a1, F1b, T1, T2b, T2c, T2e).  
� ��CTC - � � ��CTM - � �

��CTS ± � � ��CG ± � ��RU ± ��UA ± ��

CH ± ��MD ± ��BA - ��TV ± � ��RO ± ��MC ± 

�� CY ± � �� CR ± � �� IT - �� SI - �� SA ± 

��GR- ��BU - ��TU ± ��CR ± �� �AD ± ��AR - ���

AC ± � � ��NG ± ��TM ± ��UZ - ��KG ± ��KK ± 

��KZ ± ��MN - �� 

 



 

 

�

�

3.3. � � � � � �  

� � � � � � �

� � � � � � ± Illumina �Affimertix�� �

�� - �� � � � � �

� �� - �� � � �

� � � � � � �� � � ��

� � � � � � � �

� � �  � � � � � � <-

� � �� 

� �� � � � � �� �

� � � � � � � � ,OOXPLQD�� � �

� � � � �� �� -

� �� � � � � �� �

� � � �� � � � �� � �� � �

� � � �� � � � � �

( ������ � � � � � �� �16). 

 

 
����� � � � ���� � �

� � � � � � �

� � � �� 



 

 

�

�

� � � � � � ��

� � �  � � � � �

� ����.  

� � � � � � �� �

� � ��� � �� �� � �� �

�� �� � � � � � ± ��

�� � � �� � � � � �

� � �� � � � � � �

� � � � � �� �� � � ��� �5).  

� � �  � �

�� � � � � �� �� �� �� ��

� � �� � � � � � � � �

� � � � � -   �� � � �

� �16).   

� �� � � � � � � �

� � � � � � � � � �

� � � �- � � - �� 

 

 



 

 

�

�

����� � � � � � � � �

� � �  �  � 
 : CTC -   ,  CTM  -   

 , CTS ±   ,  CGR  -    , CGU - 

 � �� RU ± �� UA ± �� BA - �� TV ± �

��&+8- ��NG ± ��TM ± ��UZ - ��KK ± ��KZ ± 

��KG ± ��MN ± ��BU - ��IT ± � ��GR- ��SI - 

��CR ± � ��GRk ± � � ���&<- � ��TU ± ��AB ± ��

AR- ��$'�± ���BL ± � 

 

 



 

 

�

�

�5�� �)ST- � � � � � � �

� � �  
 N   �

�  
�

�

 

�

�

 
 9 0,000 0,006 0,004 0,005 0,013 
 4 0,006 0,000 0,003 0,002 0,009 

�

�  
10 0,004 0,003 0,000 0,000 0,007 

� �

 
10 0,005 0,002 0,000 0,000 0,003 

� �

 
10 0,013 0,009 0,007 0,003 0,000 

 20 0,011 0,009 0,006 0,005 0,011 
�� �� � 37 0,012 0,010 0,007 0,006 0,010 

 19 0,005 0,003 0,001 0,001 0,006 
 12 0,006 0,006 0,003 0,004 0,013 
�� �� � 9 0,008 0,006 0,005 0,006 0,014 
�� �� � 10 0,008 0,007 0,005 0,005 0,013 
 20 0,006 0,004 0,002 0,003 0,011 

 13 0,005 0,004 0,002 0,003 0,011 
�

 
12 0,008 0,006 0,004 0,004 0,013 

 13 0,006 0,004 0,002 0,002 0,009 
 16 0,006 0,005 0,003 0,004 0,012 
 20 0,008 0,007 0,004 0,005 0,012 

 17 0,008 0,007 0,004 0,004 0,009 
 19 0,008 0,007 0,004 0,003 0,007 

 17 0,019 0,016 0,013 0,010 0,007 
 16 0,014 0,011 0,008 0,005 0,003 

 20 0,029 0,026 0,023 0,017 0,008 
�  16 0,011 0,008 0,005 0,003 0,001 
 14 0,014 0,011 0,009 0,006 0,002 

 15 0,024 0,021 0,017 0,013 0,003 
 10 0,034 0,032 0,027 0,021 0,007 

 18 0,042 0,040 0,035 0,028 0,012 
 24 0,053 0,051 0,045 0,038 0,019 
 9 0,070 0,070 0,061 0,053 0,030 

 



 

 

�

�

 

� � � � � � � �

� � � ± Human Origins ( � Affimetrix) �

� �� � � � � � � �

�� � � � �� ± � � � �

� � � � � � �, � � �

� � 

� � � � � � ���� � �

� � � � � � � �

�� � � � � � � � �

� �� � � �� � �� � � � � � � - 

�� � � � - � � �   � �

6).  

� � � � � �

� � �� � �� � - � � � �

�� � � � � � �� � � �

� � � � � � � �

�� � � � � � � � �

� � � � � �� �� �� ��

�� �� � � � � � � �� �� ���

��� � � � � � � � � - �

� � - � ��� � �� � � � �

� � � . 
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�17�� � � � � � � �

� � �� �� �� 
� � �� � � ��������� � �� � �Y, ������� � � �

� �613� � �� 

� �� �� &50� ± �� &7&� - � � �� &70� - 

� � �� &76� ± � � �� � �� 58� ± ��8A ± 

��%(�± ��&+8- ��0,6�± ��%6�%$6- ��7$9�± � ��

NOG- �� 7$$- � �� � � � �� ,7/1- �

�� ,7/6� - � �� 6$5- � , SCL- �� &5O ± ��

GRE- ��%8/� - ��&<3- ��785�± �� ��$%+�± ��$'*�± ��

ARM- �� $=5� ± �� %/.� ± �� *(2� - �� .80� ± �� /=*- 

�� � ��8=%- ��.*=- �� � � � ��,51��,51)��,51=�± 

�� .5'� ± �� $6<- �� '5=- �� /(%�� /(%&�� /(%0� - �� -5'- ��

PLS- ��<(0� - ��$5%�± ��%'1- �� ��-HZ$� - - ��-HZ,-

- ��-HZ7- � ��-HZ,T�- � ��-HZ*�- � ��-HZ<�- � � 



 

 

�

�

� 6�� � )ST- � �  � �

� � 

�  N  �  N  

 7 0,000 -  7 0,012 

 20 0,008  16 0,013 

�� � 11 0,008 �  6 0,013 
� �

 6 0,009  38 0,013 

�� � 17 0,009 � �  11 0,014 

 13 0,009  25 0,014 

 8 0,009 �  9 0,014 

 8 0,009  10 0,014 

 8 0,009 �  7 0,014 

�  8 0,010 �  6 0,016 

 9 0,010 �  10 0,017 

� �  5 0,010  14 0,017 

� �  8 0,010 � � 8 0,018 

 8 0,010  22 0,018 

 25 0,011 �  10 0,019 

 11 0,011  11 0,020 

�� � 9 0,011 �  8 0,020 

 10 0,011 �  5 0,023 

�  15 0,011  10 0,023 

 9 0,011  25 0,024 

 10 0,011 �� � 26 0,024 

 12 0,012 �  5 0,025 

 16 0,012  5 0,033 

 9 0,012  9 0,052 
 

  



 

 

�

�

3.4. � � � � � � � �

 

� � � � � � � �

� � �<- �� � � � ��� �

� � �± � �± � � �

� �� � � � �

� � � � � � �

� � � � � � � �

� . 

� �<- �� � � � � �

� �- � � � � �� � � �± 

� � �   �± � � �� �

� � � � � � � � �

(© ª�� � �© ª��� 

� � � � � � � � �

� � � � � � � � � �

© ª� ��� � � � � � - © ª� - 

� � � � � � � �� 

� � � � � � <- �� � �

� � � � � � , � �

� �� � � � � � ��� � � � � �

� � � �© ª� � �� �

� � � � � �

� �  � �� � � � ± - � �

( ��).  

� © ª� � � � � �� � �

� � � � � � �� � � �



 

 

�

�

� � � � �� � © ª� � �

� - ��© ª�- � � � 

� � � � � � � � �

�� � � � � � � � �

� � � � ± � � �� �

�� � � � � � �� � �

� � � � � � �

� � � � � � 

� � � � � � �© ª��

© ª��© ª�� � � � � �  

� � � � � � �� 
  



 

 

�

�

���� � �  

� � 

� � � � � � � �

� �� � � � �� � �

�� �� � �  �

� � � � � � � � � �

� � � � � � � �

�� � � � � � � �

� �� � � � � Y-

� � � � � �  

� � � � � �� � �

� � � �  � � �� 

� � � � � � � � � �

� � �� � � � � �Y- �� �

� � � �� �� � ������ � �

� � � � � �

� �� � � � � � ��� 

� � �� � � � �� � �

� � � � � � � � � �

�© ª� � � �� � � � �

� � � - � � Y-

� � � � � � �� ������ 

�� � � � � � � � ± �

)  �  �� � � � � �

� � � � � �� �� �© ª��� �

� � � �   NGS-

� Y- �� � � � � �

� � � � �� � � � �



 

 

�

�

� � � � Y- � � �

�� �� � � � � � �� � �

� � � �Y- .  

 

4.1. � - �  

� � ��  � � � � � �

�  Y- � � � �� �

� � � � �� 

� �� � � � � � ��

� � � � �� � :  � , 

� �  � � ����� � � �  �© ª�

� �� � �� ) � � - �� � �

� � �� � � � � �

� � � � � ÿ ������ � � � �

� � � � � � � � � � � �

� © ª� � �G ������� � � � � �

� �� � � <- � � � �

� >%DODQRYVN\� HW� DO��� ����@�� � � � � �

� �� � � �� � � � � ��

� � � � � � � �� � � �

� �� 

� �� � � � © ª� �

� � � � � � � � � �

� � �� � � � � �

� � � � � � � � � � �

�  � � � � �� � � � �� ��

� � � � � �  ). 

    



 

 

�

�

 
 18. � � �© ª� � �

� � �  (A- �± � � � �

� � � � � �� �- � � � � �

� � � � �  ± �© ª� ). 



 

 

�

�

� � � � � � � � ���� �

� � �� � � � � � � �

� � � � �� � � � � � �� �

� �© ª� � ��� � � � � � �

�� � � � � � � � �� ���

�� � � � �© ª� � � � � �

� �� � � � � � � � � �

� � � � � [ � � ��� ����]��� � �

© ª� � �� � � � � �

� � ������ � � � � � �

� �� � � � � 

 

4.2. � �  

� � � � � � �

� © ª� � � ��  �

� � � � � � ���. � � � � � �

� � � ���� � � � �� � � �

� � �� ��� ��� � � � � ��

� � � - � � � �� �� �

� � � �� � � � �

� � �� ��  � � �

� � � � � � �

� ><XQXVEDHY� HW� al., 2012; Balanovsky et al., 2011, 2017�� � � ���

������ � � ��� ����],  � � � � � �

�� � � � � � �

� � � 

� � � � � � �  � �

� ��VIII-IX ���� � � � � � �±  XIII ��� �� � �



 

 

�

�

�  � � � � � �� � �

� � � � �[Balanovsky et al., 2011]. � � �

� � � � � � � � �

� � � �� � � �

� �� � � � � �

� � � � � � � � �

��� � � � � � �� � �

�XX �� � � � � � �[ � �

�� ����]�� �� � � � � � � � ��

� �-  ��� �� � � � ��

� � � � � � � �� � �

 � � � � � � �

� � � �  �

� � � � �� � � �� � � �

� � � � �� � �

� � � 

 

 
 19�� � �© ª�  � �

� � � �<- �� 



 

 

�

�

4.3. � � � � � �  

� � � � �<- �

� � �0�� � � © ª� � �� � �

� � � � � � � � �� � � �� �

�� � � � �� � � � � �

� � � � � �� � � � �������

� � � � � � ��� © ª� � � � � �

� � � � � �� � � �. 

� � � � � � � � �

� �� � � � � � � �� � �

� � 

 

 
��0�� � � � � �<-

 (C-M217, N-P43, N-M2118, N-F4205, N-B202, N-B479, O-M122, Q-M242, R-M478). 



 

 

�

�

� � � � � � ������ �

� � � �<- � - � - ������ �

� � � ��� � � � - �����

( ����� � � � �  � � � �

�� � � � � � � � � � ��� � � �

� � �� � � ��� � � �

� � � � � � � � �

� � � � - ����� � � � � � �

��� 

 

 
�2��� � � �&-P53.1.  
�� � � � � � � � � � � �

��� � � � � � � � � . 



 

 

�

�

4.4. � � � �  

� � � ± © ª�� © ª� � © ª� - 

� � � � � � � � �

�� � � � � �� � � � � <-

� � � � � � - *��� 1�� � 5�E� ±   

�� � �© ª�� � � �� � � � 

� � � � <- � �

� � � 5�E-0����� � � � �

� �� � � �� ������ �� �� � �

� �± © ª� �© ª�� � � �� � �

� � � � © ª� �� � � � <-

� � � � � �

� � � >+DDN� HW� DO��� ����@�� � � � �

� � � � � � � �

© ª� � 5�E- ���� >%DODQRYVN\� HW� DO��� ����@�� � �� �

� � � � � � � � � �

� � � ,�� � <- � � � �

� � � � ����� � � � � �

� � � � � � � � � �

� � 

� � � �  � �

� � ���� � � � <- � ± N3 (N- ���) ± 

� � � � � � �� � �

� �� � � � � � � �

�N3 �1 ���� � � � � � � �

�>,OXPlH�HW�DO�������@�� � � � � �© ª� �

1�D��� � © - ª� � 1�D��� � � � � �

1�D�� � � � � � � �7��� � �� � �
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� � � ��� �� �� � � � � �

� � � �  ± � .   

 
 22. � � � �� � �

� � � 5�E� <- �� �� �

� � 5�E- ���� � � � � � � ��� ��

� � � � 5�E- ����� � � � �

� � 

 



 

 

�

�

� 23. � � � � 1�� <-

: N3a3 ( ) �1�D��� ��>,OXPlH�HW�DO�������@� 

 

 �� � � � � <- �

� � � � � � � � � �

� � � � � � � >%DODQRYVN\� HW� DO���

����@�� � �© ª��1�D��� �© ª��1�D��� �

� �1�� � � � >,OXPlH�HW�DO�������@�� � � �

�� � � � � � � � �

� � � � �� � � � � �

�� � � � � � ��� � � � � � � �

� � � � ��  

 

� 7�� � � � 1�� �1- ���) Y- � �

� �� � � 

  N3a3-VL29 N3a5-F4205  N3a* 

�  8 3  1 

� 1 1  0 

� 2 1  1 

� 5 1  0 
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 � ��� � � �

� � � �$'0,;785( 

 

� � � � � � �

� � � � � �

� �� � �� � � � � �

�� � � � � � � �

� � � [Li et al., 2008]�� � � 6FLHQFH� � �

�� �[Li et al�������@� � � �6758&785(�>3ULWFKDUG�HW��DO��LQ�����@�

� � � � � � � � �

. � � �� � � � � �

� � ADMIXTURE [Alexander et al., 2009; 2011].  �

� ADMIXTURE�� � � �  �  

� � � � , �

� � � � � � � � � �� � �

� � � ��� � � � �  ( �  

� � ��� 

� � � ADMIXTURE � �  � �

� �� � � � �  

� ������ � � �  � � � �  � �

5.3.), � � ����� � � � � � � �

� � � 

 

����� � � � � �ADMIXTURE �

�  

� � � � � �ADMIXTURE ± � �

� � � � � � � �� � � � �

� � �� � ADMIXTURE  � � � �



 

 

�

�

�� � � �- � ����� �� �SNP �

�� � � �± �� � �������  � � � �

� � � � � � � � �

� � �� � � ��� � � �

 � � � � � � � �

� � �� � � � � � �

��� ������� � � � � � � �������� � ��

� � � � � � � � �� � �

� - ������ � �� � � � ADMIXTURE �

� �© ª� � � � � � �

� � � � � � 

� �� � � � � ��

� �� � � k=2��� � � � � � �

�� � � � � � � � � �

� � � � � �� � �

� � �  � � � �� � � �± 

� � � � (k ��� � � � � � ± �

�� � � � � �� � �

� � � � � � � ��

� � � � � � � � �

� � � ���� � � � �

� � � � � � �� � �

� ���-���� � �� � � � � � � � ���

���� � �30).  

� � � � � � � � �

$'0,;785(� � � ����� � � ����  

� � �� � � �± � � � �� �N� �

�� ����� � � � � � � �



 

 

�

�

� � k�� � � � � � � � � �����

� �   � � � N� �-��� ��� �

� � � � �� ������ 
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� � � � � © ª� �

© ª� �� © ª� � � � �

� � � � � �  � � �

�� � � � � � � � � ��� � �
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�

� � �� � � � � �

� � � � � � � � ����� �

© ª� � � k=�� � � � �

� �� � � � �� � �

� � � � � � � �

� 

� � � � � � (k ��� � �

� � � � � © ª�

� �� � © ª� � �� � � � ����

� � ��� � � �© ª� � �

� � � �� � � � �

�� � � � © ª� � � � �

�� 

� � k=4 � � � � � �

� � © ª� � � © ª�

� �� � © ª� � �� �� � �

�© ª� �© ª� � �

� � ��� ����� � � ��� � � �

� k=4 � � © ª� � � ��-����� ��

�� � � © ª� � � ���� � �

� � � ��-���� � � � � � � ���� �

� �� 
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��5. � � � � � � � �

�� � �$'0,;785(��� 

 

� � � � � � (k=5) � �

� © ª� � � © ª� � -

��� � � � � � �� � © ª�

� ��� � � � �� ����� � � ��� �

� � � k=�� � © ª� � © ª�

� � � � � � � � � �

� �� � � � ������ �25, � �

��� 



 

 

�

�

� � � � � � �k=6) �

© ª� � � � ��� � � �

© ª� � © ª� � � � �

� � � � ���� � � ��� � � �

� � � � � � � ���� � � �

� ���-���� � � � �� 

� � � � � � � �k=7 � �

���� � � �� � � � � � � �

� �� 

� � � � � � � k=11 

� ����� � ��� � � � � � � � �

� � � � � © ª� � � ��

�� � � � � � �� � � �

� � � � � �� 

 
����� � � � � � � �

�  

� � � � � �

� � � � � � � � � �

� � ������ � � � � � � �k=6) 

�© ª� � � ��  � �

� � � �� � �� �� 

� � � � � �� ��� ��© ª�

�  � © ª � �� � � � � �� � �

� � � � �� � - � �

� � � � � � � �� � � �� �

� � � � � � � � �

� �� � � � � �� � � �



 

 

�

�

�� � �� � �� � � � � �

� � © ª� ± - � ± � �

� � 

 

 
���� � � �$'0,;785(� �N �� 

� � � � � � � �� � � ± 

� � � � � � � � 

 

� � � �  � � �

� � � � � �� � � � �� �

� �� � � � � � �- 

� �� �� �� � � �� �� ). � � � �

� � �� � � �  � �



 

 

�

�

� � � � � � � � � �

� � �� � �� � �ADMIXTURE 

� 6 � � � � � � � � © ª� �

� � 

 

����� � � � �ADMIXTURE � �

� � 

� � � � � � � �

� � � � � � � � �

� � � � 

� � � � � � � �

� � � � �� � � � � ���

� � � - � � � � © ª�

� � � � � � � � �� �

� � � �± � � ��� � �� � �

� © ª� � �  ADMIXTURE�� �

� � � � � � � � � � � �� �� �

� � �� � � � �Y- �� ����� 

� � � �� � � �

� � � � � � � � �

�ADMIXTURE�� � � � � � �� � �

� � � � � © ª� �

�  � � � �(  26). 

� � � � � �� � � � �

� � � � � � �� � � � �

� � ADMIXTURE. � � � �

� ����� � � � � �� � -

� � � � � � ����� � �
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© ª� � �� � � � �

� � � � � � � � � � �� �

� � � � � � � �� � � �

� © ª� � � � � � � �

� � � � � � � � � ��

�� �� � � � � � ��� 
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6 � �7  � �� � � � � �   

 

� � � � � � �

ADMIXTURE � � � �� �

� � � � © ª� � �� �

� �© ª� � � � � � ), 

� � � � � �� �� � � � � �

� © ª� � �� �  � � �

�� � �� �� � � � "� �

� � � � � � � � � � � "�



 

 

�

�

� � � � �� � � � � � � �

� �Y- �N3a3? 

� � � � � � � � � � �

� � � �� � � � - � �

� � � �� � � � � �

� � � � � � � �

� � � �� � � � �

� � � . 
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� � � � � �  

� � � � � � � �

� � � � � � � � � �� � ��

� �� � � � � � � � �

� � � � �� � � � �

� � � � � � � � �

� � � �� 

�� � � � � � � �

� � � �� ������� � � � �

�  �� � � � � �

� � � � � �© ª��� 

 

����� � � � � � � � �© ª�

� - � � � � 

 

� � � � � � �

� �� � � � �  � � �

� � © � ª� - � � � ��

�� �� � � �� � � � � �

� � � � �� � � � � �� �

� � � � � � � © ª�

� � � � � �� �  

� � > �� ����@�� � � � - - � - 

� � � � � � � � �

� � � � � � � �

> �� ����@�� � � � � � � � �

� �� ��> �������� ������@�� 



 

 

�

�

� � � � � � � �

�Y- � � � � �� �28�� �

� �� � � �� © -

ª��© ª��© ª��© ª� �

© ª��� � � � �± � � -

�� � � - � � - � � � � � � �

� �� � � � � � � � �� �

� � � � 

© - ª� � � � � �� �

� � � �� � � � ��

� � �� � � � � � �

(d=0.10�� ��). 
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© ª� � � - �� � � �
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© ª� �© ª� ��� 
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�28�� � � � � � �

� � �   
� � � � � ����  (C-M130, D-M174, E-

M35, G-M285, G-P15,  I-M253, I-P37.2, I-M223, J-M267, J-M172,  L-M11, N-TAT, O-M122, Q-M242, 

R-M198, R-P297(xM269), R-M269, R-M124, T-M70) � ���  > � � ��� ����@. 

� � ± ������� � ± 0.182. � � � ± �

�� � ��� � � � �± � �� �± 

� �� � ± � - �� � ± � � ��

� ± � � - �� .� ± � � -

�� � ± � � �� - � � � ± 

� � �� � ± � � �� � ± �

� �� � �± � � �� �± � � -

�� � ± � �� � ± � �� � ± � �� � ± 

� �� - � � � ± �� � - �� � ± 

� �� � - �� � � � ± � ��

� ± �� � ± �� � - � �� -

� � � ± �� � ± �� - � � � ± 
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�- �© ª�� � � � � � ���� � �

- �� � � � � � � 

� � � � � �� � � �

� � � - © - ª��

© ª� � © ª�� � � � �

� � � �� � �� � � �
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- � �  0,81 

� �  0,17 

�� �� �  1,98 
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J-M267, J-M172, L-M11, N-TAT, O-M122, Q-M242, R-M198, R-P297(xM269), R-M269, R-M124, 

T-M70. 
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� � ± � � � � � ��

� � � � � � �© ª�

� � � � �� � � �

� � � <- �� � � �

� � � � �� � - � � -

� � - � ��� � � © ª�

� � �� � � � � �� � �

� � � �� � � �

� ± � �� � � � - � � � �

����� � � � � <- � - I1-M253, N1c-LLY22g, 

R1a-0����� � � � � � � - ��
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