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�< �i�_�j�\�h�f �l�h�f�_ �f�h�g�h�]�j�Z�n�b�b*, �h�i�m�[�e�b�d�h�\�Z�g�g�h�f 
�\ 2015 �]., �j�Z�k�k�f�h�l�j�_�g�u �g�_�d�h�l�h�j�u�_ �i�j�h�[�e�_�f�u, �k�\�y-
�a�Z�g�g�u�_ �k �i�h�y�\�e�_�g�b�_�f �j�h�^�Z Homo �\ �:�n�j�b�d�_ �b �i�_�j�\�h-
�g�Z�q�Z�e�v�g�u�f �a�Z�k�_�e�_�g�b�_�f �b�f �X�]�h-�A�Z�i�Z�^�g�h�c, �X�`�g�h�c, 
�<�h�k�l�h�q�g�h�c, �X�]�h-�<�h�k�l�h�q�g�h�c �:�a�b�b �b �D�Z�\�d�Z�a�Z. �<�l�h-
�j�h�c �l�h�f �d�g�b�]�b �i�h�k�\�y�s�_�g �\�h�i�j�h�k�Z�f �i�_�j�\�h�g�Z�q�Z�e�v�g�h-
�]�h �a�Z�k�_�e�_�g�b�y �q�_�e�h�\�_�d�h�f �K�_�\�_�j�g�h�c, �P�_�g�l�j�Z�e�v�g�h�c,  
�K�j�_�^�g�_�c �:�a�b�b �b �D�Z�a�Z�o�k�l�Z�g�Z.

�I�h �f�g�h�]�b�f �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�f, �]�_�h�e�h�]�b-
�q�_�k�d�b�f �b �]�_�h�f�h�j�n�h�e�h�]�b�q�_�k�d�b�f �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f 
�w�l�b �j�_�]�b�h�g�u �k�m�s�_�k�l�\�_�g�g�h �h�l�e�b�q�Z�x�l�k�y �d�Z�d �^�j�m�] �h�l 
�^�j�m�]�Z, �l�Z�d �b �h�l �k�h�i�j�_�^�_�e�v�g�u�o �l�_�j�j�b�l�h�j�b�c �<�h�k�l�h�q-
�g�h�c �:�a�b�b �b �<�h�k�l�h�q�g�h�c �?�\�j�h�i�u. �>�e�y �i�e�_�c�k�l�h�p�_�g�Z 
�x�`�g�u�o �j�Z�c�h �g�h�\ �K�_�\�_�j�g�h�c �:�a�b�b �\ �k�l�j�Z�l�b�]�j�Z�n�b�b �b 
�^�j�m�]�b�o �i�j�h�y�\�e�_�g�b�y�o �o�h�j�h�r�h �a�Z�k�\�b�^�_�l�_�e�v�k�l�\�h�\�Z�g 
�d�h�g�l�b�g�_�g�l�Z�e�v�g�u�c �d�e�b�f�Z�l �k �q�_�l�d�h �\�u�j�Z�`�_�g�g�u�f�b 
�n�e�m�d�l�m�Z�p�b�y�f�b �\ �k�l�h�j�h�g�m �i�h�l�_�i�e�_�g�b�y �b�e�b �i�h�o�h�e�h-
�^�Z�g�b�y. �H�^�g�Z�d�h �i�j�b �\�k�_�o �d�h�e�_�[�Z�g�b�y�o �d�e�b�f�Z�l�Z �a�^�_�k�v 
�g�_ �[�u�e�h �i�h�d�j�h�\�g�h�]�h �h�e�_�^�_�g�_�g�b�y, �a�Z �b�k�d�e�x�q�_�g�b�_�f 
�\�u�k�h�d�h�]�h�j�g�u�o �j�Z�c�h�g�h�\ �K�Z�y�g�h-�:�e�l�Z�y, �]�^�_ �\�u�y�\ �e�_�g�u 
�k�e�_�^�u �]�h�j�g�h-�^�h�e�b�g�g�u�o �e�_�^�g�b�d�h�\, �n�h�j�f�b�j�h�\�Z�\�r�b�o-
�k�y �\ �w�i�h�o�b �i�h�o�h�e�h�^�Z�g�b�y. �< �l�_�d�k�l�_ �j�_�^�d�h �[�m�^�_�l 
�\�k�l�j�_�q�Z�l�v�k�y �l�_�j�f�b�g «�e�_�^�g�b�d�h�\�Z�y �w�i�h�o�Z»: �Z�\�l�h�j �k�q�b-
�l�Z�_�l �[�h�e�_�_ �i�j�Z�\�b�e�v�g�u�f �]�h�\�h�j�b�l�v �h �i�h�o�h�e�h�^�Z�g�b�y�o 
�b �i�h�l�_�i�e�_�g�b�y�o �\ �i�e�_�c�k�l�h�p�_�g�_. �O�h�e�h�^�g�u�_ �w�i�h�o�b �\ 
�i�e�_�c�k�l�h�p�_�g�_ �X�`�g�h�c �K�b�[�b�j�b �o�h�j�h�r�h �a�Z�^�h�d�m�f�_�g-
�l�b�j�h�\�Z�g�u �e�_�k�k�Z�f�b, �Z �\�h �\�j�_�f�y �i�h�l�_�i�e�_�g�b�c �n�h�j�f�b-
�j�h�\�Z�e�b�k�v �i�_�^�h�d�h�f�i�e�_�d�k�u. �B�a�f�_�g�_�g�b�y �d�e�b�f�Z�l�Z �\ 
�i�e�_�c�k�l�h�p�_�g�_ �h�l�j�Z�a�b�e�b�k�v �g�Z �o�Z�j�Z�d�l�_�j�_ �h�k�Z�^�d�h�g�Z�d�h-
�i�e�_�g�b�y �\ �D�m�a�g�_�p�d�h�c �d�h�l�e�h�\�b�g�_, �]�^�_ �a�Z�n�b�d�k�b�j�h�\�Z�g�h 
�f�g�h�]�h�d�j�Z�l�g�h�_ �q�_�j�_�^�h�\�Z�g�b�_ �e�_�k�k�h�\�u�o �h�l�e�h�`�_�g�b�c 
�b �i�_�^�h�d�h�f�i�e�_�d�k�h�\, �k�h�k�l�h�y�s�b�o �b�a �g�_�k�d�h�e�v �d�b�o �i�h-
�]�j�_�[�_�g�g�u�o �i�h�q�\.

�G�_�d�h�l�h�j�u�_ �m�q�_�g�u�_ �^�h �k�b�o �i�h�j �k�q�b�l�Z�x�l, �q�l�h �^�e�y 
�i�e�_�c�k�l�h�p�_�g�Z �K�b�[�b�j�b �[�u�e�Z �o�Z�j�Z�d�l�_�j�g�Z �w�d�k�l�j�_�f�Z�e�v-
�g�Z�y �w�d�h�e�h�]�b�q�_�k�d�Z�y �h�[�k�l�Z�g�h�\�d�Z �b �q�_�e�h�\�_�d �a�Z�k�_�e�b�e 

�w�l�m �l�_�j�j�b�l�h�j�b�x �k�j�Z�\�g�b�l�_�e�v�g�h �i�h�a�^�g�h. �< �^�_�c�k�l�\�b-
�l�_�e�v�g�h�k�l�b �g�Z �h�[�r�b�j�g�u�o �i�j�h�k�l�j�Z�g�k�l�\�Z�o �K�b�[�b�j�b �g�Z 
�i�j�h�l�y�`�_�g�b�b �i�h�k�e�_�^�g�_�]�h �f�b�e�e�b�h�g�Z �e�_�l �k�m�s�_�k�l�\�h-
�\�Z�e�b �j�Z�a�g�u�_ �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�_ �m�k�e�h�\�b�y. 
�I�h �h�k�g�h�\�g�u�f �h�k�h�[�_�g�g�h�k�l�y�f �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�y, 
�k�l�j�h�_�g�b�x �q�_�l�\�_�j�l�b�q�g�h�c �l�h�e�s�b �b �i�j�b�j�h�^�g�h-�d�e�b�f�Z-
�l�b�q�_�k�d�b�f �i�Z�j�Z�f�_�l�j�Z�f �\ �g�Z�i�j�Z�\�e�_�g�b�b �k �k�_�\�_�j�Z �g�Z 
�x�] �\�u�^�_�e�y�x�l�k�y �q�_�l�u�j�_ �r�b�j�h�l�g�u�_ �a�h�g�u: �f�h�j�k�d�b�o 
�l�j�Z�g�k�]�j�_�k�k�b�c, �e�_�^�g�b�d�h�\�Z�y, �i�j�b�e�_�^�g�b�d�h�\�Z�y �b �\�g�_-
�e�_�^�g�b�d�h�\�Z�y [�J�_�r�_�g�b�y…, 1970].

�X�`�g�Z�y �K�b�[�b�j�v �j�Z�k�i�h�e�h�`�_�g�Z �\�h �\�g�_�e�_�^�g�b�d�h-
�\�h�c �a�h�g�_. �G�Z�b�[�h�e�_�_ �j�Z�g�g�b�_ �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�_ �f�_-
�k�l�h�g�Z�o�h�`�^�_�g�b�y �g�Z �w�l�h�c �l�_�j�j�b�l�h�j�b�b �h�l�g�h�k�y�l�k�y �d 
�f�h�j�k�d�h�c �b�a�h�l�h�i�g�h�c �k�l�Z�^�b�b (�F�B�K) 19, �i�h�w�l�h�f�m �f�u 
�[�m�^�_�f �j�Z�k�k�f�Z�l�j�b�\�Z�l�v �w�d�h�e�h�]�b�q�_�k�d�m�x �h�[�k�l�Z�g�h�\�d�m 
�\ �i�j�_�^�_�e�Z�o �o�j�h�g�Z �;�j�x�g�_�k, �h�l �_�]�h �g�Z�q�Z�e�Z �^�h �F�B�K 7, 
�l.�_. �\ �o�j�h�g�h�e�h�]�b�q�_�k�d�h�f �^�b�Z�i�Z�a�h�g�_, �d�h�]�^�Z �i�j�h�b�k-
�o�h�^�b�e�h �i�j�h�g�b�d�g�h�\�_�g�b�_ �q�_�e�h�\�_�d�Z �\ �x�`�g�u�_ �j�Z�c�h�g�u 
�K�_�\�_�j�g�h�c �:�a�b�b. �H�^�g�b�f �b�a �l�Z�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c 
�y�\�e�y�_�l�k�y �k�l�h�y�g�d�Z �D�Z�j�Z�f�Z �k �q�_�l�d�h�c �k�l�j�Z�l�b�]�j�Z�n�b�_�c. 
�H�g�Z �j�Z�k�i�h�e�h�`�_�g�Z �\ �K�h�e�h�g�_�r�_�g�k�d�h�f �j-�g�_ �:�e�l�Z�c-
�k�d�h�]�h �d�j�Z�y, �\ 14 �d�f �\�g�b�a �i�h �l�_�q�_�g�b�x �j. �:�g�m�c �h�l �>�_-
�g�b�k�h�\�h�c �i�_�s�_�j�u �b �b�a�m�q�Z�_�l�k�y �m�`�_ �g�Z �i�j�h�l�y�`�_�g�b�b 
15 �e�_�l. �G�Z �w�l�h�f �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �\�u�y�\�e�_�g�u �q�_-
�l�u�j�_ �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�o �k�e�h�y. �K�Z�f�u�c �g�b�`�g�b�c 
�]�h�j�b�a�h�g�l �k �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�f�b �g�Z�o�h�^�d�Z�f�b, 
�h�l�g�h�k�y�s�b�f�b�k�y �d �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c �b�g�^�m�k�l�j�b�b, 
�b�f�_�_�l �\�h�a�j�Z�k�l �g�_ �f�_�g�_�_ 800 �l�u�k. �e�_�l. �I�j�h�g�b�d�g�h-
�\�_�g�b�_ Homo erectus �^�h 52° �k.�r . �\ �k�l�h�e�v �j�Z�g�g�_�_ 
�\�j�_�f�y �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �a�g�Z�q�b�l�_�e�v�g�u�o �d�h�]�g�b�l�b�\-
�g�u�o �k�i�h�k�h�[�g�h�k�l�y�o �i�j�_�^�k�l�Z�\�b�l�_�e�_�c �w�l�h�]�h �l�Z�d�k�h-
�g�Z �b �i�j�b�k�m�s�_�f �b�f �m�f�_�g�b�b �\�u�j�Z�[�Z�l�u�\�Z�l�v �Z�^�Z�i�l�Z-
�p�b�h�g�g�u�_ �k�l�j�Z�l�_�]�b�b, �i�h�a�\�h�e�y�x�s�b�_ �a�Z�k�_�e�y�l�v �l�Z�d�b�_ 
�k�_�\�_�j�g�u�_ �r�b�j�h�l�u.

�I�h �j�_�a�m�e�v�l�Z�l�Z�f �i�Z�e�b�g�h�e�h�]�b�q�_�k�d�b�o �b�k�k�e�_�^�h-
�\�Z�g�b�c �m�k�l�Z�g�h�\�e�_�g�h, �q�l�h �i�u�e�v�p�_�\�u�_ �k�i�_�d�l�j�u �b�a 

�ð�ð�ó�ò�ó�û�ö�ó

* �>�_�j�_�\�y�g�d�h �: .�I . �L�j�b �]�e�h�[�Z�e�v�g�u�_ �f�b�]�j�Z�p�b�b �q�_�e�h�\�_�d�Z �\ �?�\�j�Z�a�b�b. – �G�h�\�h�k�b�[�b�j�k�d: �B�a�^-�\�h �B�:�W�L �K�H �J�:�G, 
2015. – �L. I: �I�j�h�b�k�o�h�`�^�_�g�b�_ �q�_�e�h�\�_�d�Z �b �a�Z�k�_�e�_�g�b�_ �b�f �X�]�h-�A�Z�i�Z�^�g�h�c, �X�`�g�h�c, �<�h�k�l�h�q�g�h�c, �X�]�h-�<�h�k�l�h�q�g�h�c �:�a�b�b 
�b �D�Z�\�d�Z�a�Z. – 612 �k. (�g�Z �j�m�k. �b �Z�g�]�e. �y�a.).

�ý�������-�'����� ���- ���������������������� �!�&�����&���� ���� ���������� ������� �*�-�� – 
�ï���������! �ý����� �������������%�! �� �î�����������, �ý����� �������������%�!
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�d�j�Z�k�g�h�p�\�_�l�h�\ �\ �g�b�`�g�_�c �q�Z�k�l�b �h�l�e�h�`�_�g�b�c �D�Z�j�Z�f�u 
�k�h�^�_�j�`�Z�l �a�g�Z�q�b�l�_�e�v�g�h�_ �d�h�e�b�q�_�k�l�\�h �w�d�a�h�l�b�q�_�k�d�b�o 
�w�e�_�f�_�g�l�h�\ �^�_�g�^�j�h�n�e�h�j�u [�;�h�e�b�o�h�\�k�d�Z�y, �R�m�g�v�d�h�\, 
2005]. �< �b�o �q�b�k�e�_ �g�_�f�h�j�Z�e�v�g�u�_ �_�\�j�h�i�_�c�k�d�b�_ �b 
�^�Z�e�v�g�_�\�h�k�l�h�q�g�u�_ �l�Z�d�k�h�g�u (�]�j�Z�[ �k�_�j�^�p�_�e�b�k�l�g�u�c – 
Carpinus cordata, �]�j�Z�[�b�g�g�b�d – �Karpinus orientalis, 
�o�f�_�e�_�]�j�Z�[ – Ostrya sp., �^�m�[ �q�_�j�_�r�q�Z�l�u�c – Quercus 
robur, �e�b�i�Z �Z�f�m�j�k�d�Z�y – Tilia amurensis �b �f�Z�g�v-
�q�`�m�j�k�d�Z�y – T. mandshurica, �r�_�e�d�h�\�b�p�Z – Morus sp. 
�b �^�j.). �K�h�]�e�Z�k�g�h �^�Z�g�g�u�f �i�Z�e�_�h�[�h�l�Z�g�b�q�_�k�d�b�o �b�k-
�k�e�_�^�h�\�Z�g�b�c, �i�j�h�p�_�k�k �i�_�j�\�h�g�Z�q�Z�e�v�g�h�]�h �a�Z�k�_�e�_�g�b�y 
�q�_�e�h�\�_�d�h�f �:�e�l�Z�y �i�j�h�o�h�^�b�e �\ �[�e�Z�]�h�i�j�b�y�l�g�u�o �d�e�b-
�f�Z�l�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o. �< �d�h�g�p�_ �g�b�`�g�_�]�h – �i�_�j�\�h�c 
�i�h�e�h�\�b�g�_ �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z �\ �h�d�j�_�k�l�g�h�k�l�y�o �D�Z-
�j�Z�f�u �i�j�h�b�a�j�Z�k�l�Z�e�b �[�_�j�_�a�h�\�u�_ �b �k�h�k�g�h�\�u�_ �e�_�k�Z �k 
�m�q�Z�k�l�b�_�f �l�_�f�g�h�o�\�h�c�g�u�o �i�h�j�h�^, �Z �l�Z�d�`�_ �g�_�f�h�j�Z�e�v-
�g�u�o �^�Z�e�v�g�_�\�h�k�l�h�q�g�u�o �b �_�\�j�h�i�_�c�k�d�b�o �l�Z�d�k�h�g�h�\.

�K�m�^�y �i�h �k�h�k�l�Z�\�m �j�Z�k�l�b�l�_�e�v�g�h�]�h �i�h�d�j�h�\�Z, �g�b�-̀
�g�b�_ �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�_ �]�h�j�b�a�h�g�l�u �D�Z�j�Z�f�u �h�l-
�g�h�k�y�l�k�y �d �F�B�K 19 – �\�j�_�f�_�g�b �n�h�j�f�b�j�h�\�Z�g�b�y �_�\-
�k�b�g�k�d�h�]�h �i�_�^�h�d�h�f�i�e�_�d�k�Z, �o�h�j�h�r�h �b�a�m�q�_�g�g�h�]�h �\ 
�X�`�g�h�c �K�b�[�b �j�b. �< �_�\�k�b�g�k�d�m�x �w�i�h�o�m �d�e�b�f�Z�l �[�u�e 
�[�h�e�_�_ �l�_�i�e�u�f �b �\�e�Z�`�g�u�f, �q�_�f �k�h�\�j�_�f�_�g�g�u�c. �K�m-
�s�_�k�l�\�m�x�l �b �^�j�m�]�b�_ �l�h�q�d�b �a�j�_�g�b�y �g�Z �o�j�h�g�h�e�h�]�b�x 
�k�l�h�y�g�d�b �D�Z�j�Z�f�Z. �I�h �f�g�_�g�b�x �]�_�h�e�h�]�Z �<.�K. �A�u�d�b�g�Z 
�b �_�]�h �k�h�Z�\�l�h�j�h�\, �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�_ �h�l�e�h�`�_�g�b�y 
�k�l�h�y�g�d�b �D�Z�j�Z�f�Z �k�n�h�j�f�b�j�h�\�Z�e�b�k�v �\�h �\�j�_�f�_�g�g�h�f 
�b�g�l�_�j�\�Z�e�_ 1,95–1,77 �f�e�g �e.�g. (�k�m�[�o�j�h�g �H�e�^�m�\�Z�c) 
[�A�u�d�b�g, 2012]. �O�j�h�g�h�e�h�]�b�y �w�l�h�c �k�l�h�y�g�d�b �k�l�Z�e�Z 
�i�j�_�^�f�_�l�h�f �^�b�k�d�m�k�k�b�b [�D�m�a�v�f�b�g �Y.�<., 2011; �D�m�a�v-
�f�b�g �Y.�<., �D�Z�a�Z�g�k�d�b�c, 2013, 2015; �A�u�d�b�g, �A�u�d�b�g�Z, 
�K�f�h�e�y�g�b�g�h�\�Z, 2016; �b �^�j.]. �;�h�e�_�_ �i�h�^�j�h�[�g�h �d �w�l�h�c 
�i�j�h�[�e�_�f�_ �f�u �h�[�j�Z�l�b�f�k�y �\�h �\�l�h�j�h�c �]�e�Z�\�_ �g�Z�k�l�h�y-
�s�_�c �f�h�g�h�]�j�Z�n�b�b.

�H�k�g�h�\�m �`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b �^�j�_�\�g�_�c�r�b�o �h�[�b�l�Z-
�l�_�e�_�c �k�l�h�y�g�d�b, �\�b�^�b�f�h, �k�h�k�l�Z�\�e�y�e�b �h�o�h�l�Z �b �k�h�[�b�j�Z-
�l�_�e�v�k�l�\�h. �H�o�h�l�b�e�b�k�v �]�e�Z�\�g�u�f �h�[�j�Z�a�h�f �g�Z �f�_�e�d�b�o, 
�k�j�_�^�g�b�o �b �d�j�m�i�g�u�o �f�e�_�d�h�i�b�l�Z�x�s�b�o, �l�Z�d�b�o �d�Z�d 
�[�Z�j�k�m�d, �k�m�j�h�d, �k�m�k�e�b�d, �h�e�_�g�v, �e�h�k�v, �b �^�j�m�]�b�o �`�b-
�\�h�l�g�u�o. �D�j�h�f�_ �l�h�]�h, �h�[�b�l�Z�l�_�e�b �D�Z�j�Z�f�u �f�h�]�e�b �i�h-
�i�h�e�g�y�l�v �k�\�h�b �a�Z�i�Z�k�u �a�Z �k�q�_�l �k�[�h�j�Z �h�k�l�Z�l�d�h�\ �i�b�s�b 
�o�b�s�g�b�d�h�\ – �\�h�e�d�Z, �]�b�_�g�u, �f�_�^�\�_�^�y [�>�_�j�_�\�y�g�d�h, 
�R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005].

�< �d�g�b�]�_ �[�m�^�_�l �j�Z�k�k�f�h�l�j�_�g �_�s�_ �p�_�e�u�c �j�y� ̂�j�Z�g�g�_-
�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �K�_�\�_�j�g�h�c 
�:�a�b�b: �\ �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b – �M�e�Z�e�b�g�d�Z, �F�h�o�h�\�h; 
�\ �Y�d�m�l�b�b – �>�b�j�b�g�]-�X�j�y�o, �M�k�l�v-�H�e�z�d�f�Z, �X�g�d�x�j; 
�\ �<�h�k�l�h�q�g�h�c �K�b�[�b�j�b – �B�]�_�l�_�c�k�d�b�c �b �L�Z�j�Z�o�Z�c�k�d�b�c 
�d�h�f�i�e�_�d�k�u; �\ �K�j�_�^�g�_�c �K�b�[�b�j�b – �D�Z�f�_�g�g�u�c �E�h�], 
�J�Z�a�e�h�]; �\ �A�Z�[�Z�c�d�Z�e�v�_ – �A�Z�k�m�o�b�g�h; �g�Z �>�Z�e�v�g�_�f �<�h�k�l�h-
�d�_ – �D�m�f�Z�j�u-1, �M�k�l�v-�L�m �b �^�j. �<�k�_ �h�g�b �b�f�_�x�l �j�Z�a�g�h�_ 
�k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�_ �b �]�_�h�o�j�h�g�h�e�h�]�b�q�_�k�d�h�_ �h�[�h�k�g�h-
�\�Z�g�b�_; �j�Z�a�e�b�q�g�u �^�h�k�l�h�\�_�j�g�h�k�l�v �h�j�m�^�b�c, �k�^�_�e�Z�g�g�u�o 

�j�m�d�h�c �^�j�_�\�g�_�]�h �q�_�e�h�\�_�d�Z, �b �h�[�t�_�f �h�l�g�h�k�y�s�_�c�k�y �d 
�^�Z�g�g�u�f �i�Z�f�y�l�g�b�d�Z�f �b�g�n�h�j�f�Z�p�b�b.

�B�a-�a�Z �i�h�^�g�y�l�b�y �L�b�[�_�l�Z �b �=�b�f�Z�e�Z�_�\ �\ �i�e�b�h�p�_�g�_ 
�b �j�Z�g�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �\ �<�h�k�l�h�q�g�h�c �:�a�b�b �b�a�f�_-
�g�b�e�Z�k�v �j�h�a�Z �\�_�l�j�h�\. �?�k�e�b �^�h �w�l�h�]�h �a�^�_�k�v �i�j�_�h�[-
�e�Z�^�Z�e�b �f�m�k�k�h�g�g�u�_ �\�_�l�j�u �k �B�g�^�b�c�k�d�h�]�h �h�d�_�Z�g�Z, 
�l�h �i�h�^�g�y�l�b�_ �h�j�h�]�j�Z�n�b�q�_�k�d�h�c �k�b�k�l�_�f�u �i�j�b�\�_�e�h �d 
�]�h�k�i�h�^�k�l�\�m �\�h�a�^�m�r�g�u�o �i�h�l�h�d�h�\ �b�a �P�_�g�l�j�Z�e�v�g�h�c 
�:�a�b�b. �< �j�_�a�m�e�v�l�Z�l�_ �h�]�j�h�f�g�u�_ �i�e�h�s�Z�^�b �\ �F�h�g�]�h-
�e�b�b, �D�Z�a�Z�o�k�l�Z�g�_ �b �D�u�j�]�u�a�k�l�Z�g�_ �\ �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y 
�i�j�_�^�k�l�Z�\�e�y�x�l �k�h�[�h�c �^�_�g�m�^�Z�p�b�h�g�g�u�_ �i�h�\�_�j�o�g�h�k�l�b, 
�Z �\ �D�b�l�Z�_ �k�n�h�j�f�b�j�h�\�Z�e�b�k�v �f�h�s�g�u�_ �e�_�k�k�h�\�u�_ �h�l-
�e�h�`�_�g�b�y, �^�h�k�l�b�]�Z�x�s�b�_ �k�h�l�g�b �f�_�l�j�h�\.

�>�e�y �a�g�Z�q�b�l�_�e�v�g�h�c �q�Z�k�l�b �l�_�j�j�b�l�h�j�b�b �F�h�g�]�h-
�e�b�b �o�Z�j�Z�d�l�_�j�g�u �f�Z�e�h�f�h�s�g�u�_ �i�h�d�j�h�\�g�u�_ �h�l�e�h-
�`�_�g�b�y, �k�n�h�j�f�b�j�h�\�Z�\�r�b�_�k�y �\ �h�k�g�h�\�g�h�f �m�`�_ �\ �]�h-
�e�h�p�_�g�h�\�m�x �w�i�h�o�m. �< �j�_�a�m�e�v�l�Z�l�_ �\�_�l�j�h�\�h�c �w�j�h�a�b�b 
�_�`�_�]�h�^�g�h �k �w�l�h�c �l�_�j�j�b�l�h�j�b�b �\�u�g�h�k�b�e�h�k�v �[�h�e�v�r�h�_ 
�d�h�e�b�q�_�k�l�\�h �i�u�e�b, �d�h�l�h�j�Z�y �h�l�d�e�Z�^�u�\�Z�e�Z�k�v �g�Z �a�_�f-
�e�y�o �<�h�k�l�h�q�g�h�c �:�a�b�b, �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �\ �D�b�l�Z�_. 
�< �o�h�^�_ �i�h�e�_�\�u�o �j�Z�[�h�l �\ �F�h�g�]�h�e�b�b �g�Z �i�h�\�_�j�o�g�h-
�k�l�y�o �p�h�d�h�e�v�g�u�o �l�_�j�j�Z�k �\�u�y�\�e�_�g�h �h�d�h�e�h �i�h�e�m�l�h�j�Z 
�l�u�k�y�q �k�l�h�y�g�h�d �d�Z�f�_�g�g�h�]�h �\�_�d�Z �k �d�m�e�v�l�m�j�h�k�h�^�_�j-
�`�Z�s�b�f �]�h�j�b�a�h�g�l�h�f �\ �i�h�\�_�j�o�g�h�k�l�g�h�f �a�Z�e�_�]�Z�g�b�b, 
�h�l�g�h�k�y�s�b�o�k�y, �k�m�^�y �i�h �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�f 
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f �b �i�Z�l�b�g�b�a�Z�p�b�b �h�j�m�^�b�c, �d �j�Z�a�g�u�f 
�o�j�h�g�h�e�h�]�b�q�_�k�d�b�f �w�i�h�o�Z�f. �< �i�m�k�l�u�g�g�u�o �j�Z�c�h -
�g�Z�o �F�h�g�]�h�e�b�b, �\ �q�Z�k�l�g�h�k�l�b �\ �=�h�[�b, �l�Z�d�`�_ �j�Z�k-
�i�j�h�k�l�j�Z�g�_�g�u �f�Z�e�h�f�h�s�g�u�_ �j�u�o�e�u�_ �h�l�e�h�`�_�g�b�y �b 
�p�h�d�h�e�v�g�u�_ �^�_�g�m�^�Z�p�b�h�g�g�u�_ �i�h�\�_�j�o�g�h�k�l�b, �Z �i�_�k�q�Z-
�g�u�_ �[�Z�j�o�Z�g�u �a�^�_�k�v �[�h�e�v�r�Z�y �j�_�^�d�h�k�l�v.

�< �F�h�g�]�h�e�b�b �b�k�k�e�_�^�h�\�Z�g�h �i�h�d�Z �l�h�e�v�d�h �h�^�g�h �o�h-
�j�h�r�h �k�l�j�Z�l�b�n�b�p�b�j�h�\�Z�g�g�h�_ �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�h�_ 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ – �i�_�s�_�j�Z �P�Z�]�Z�g-�:�]�m�c. �H�k�l�Z�e�v-
�g�u�_ �k�l�h�y�g�d�b �i�j�_�^�k�l�Z�\�e�_�g�u �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�f�b 
�]�h �j�b �a�h�g�l�Z�f�b, �g�Z�o�h�^�y�s�b�f�b�k�y �\ �i�h�\�_�j�o�g�h�k�l�g�h�f �a�Z-
�e�_�]�Z�g�b�b �b �g�_ �i�_�j�_�d�j�u�l�u�f�b �j�u�o�e�u�f�b �h�l�e�h�`�_�g�b�y-
�f�b. �<�k�_�]�h �\ �F�h�g�]�h�e�b�b �h�[�g�Z�j�m�`�_�g�h �[�h�e�_�_ �l�u�k�y�q�b 
�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c, �g�h �[�h�e�v�r�b�g-
�k�l�\�h �w�l�b�o �i�Z�f�y�l�g�b�d�h�\ �b�a-�a�Z �k�\�h�_�h�[�j�Z�a�g�u�o �m�k�e�h�\�b�c 
�h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�y �g�_ �b�f�_�x�l �q�_�l�d�h�c �k�l�j�Z�l�b�]�j�Z�n�b�b.

�F�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�f �h�l�d�j�u�l�h�]�h �l�b�i�Z �k �i�h�\�_�j�o-
�g�h�k�l�g�u�f �a�Z�e�_�]�Z�g�b�_�f �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�_�]�h �]�h�j�b-
�a�h�g�l�Z �g�_�d�h�l�h�j�u�_ �Z�j�o�_�h�e�h�]�b �g�_ �i�j�b�^�Z�x�l �[�h�e�v�r�h�]�h 
�a�g�Z�q�_�g�b�y. �H�^�g�Z�d�h �\ �k�l�j�Z�g�Z�o �k �y�j�d�h �\�u�j�Z�`�_�g�g�u�f 
�Z�j�b�^�g�u�f �d�e�b�f�Z�l�h�f �\ �i�e�_�c�k�l�h�p�_�g�_ �l�Z�d�b�_ �k�l�h�y�g�d�b 
�i�h�j�h�c �y�\�e�y�x�l�k�y �_�^�b�g�k�l�\�_�g�g�u�f �b�k�l�h�q�g�b�d�h�f �^�e�y 
�b�a�m�q�_ �g�b�y �d�Z�f�_�g�g�h�]�h �\�_�d�Z. �< �b�l�h�]�_ �f�g�h�]�h�e�_�l�g�b�o �j�Z-
�[�h�l �\ �k�l�j�Z�g�Z�o �P�_�g�l�j�Z�e�v�g�h�c �:�a�b�b – �\ �Z�j�b�^�g�h�c �a�h�g�_, 
�^�e�y �d�h�l�h�j�h�c �o�Z�j�Z�d�l�_�j�g�h �i�j�_�h�[�e�Z�^�Z�g�b�_ �i�j�h�p�_�k�k�h�\ 
�^�_�g�m�^�Z�p�b�b �j�u�o�e�u�o �h�l�e�h�`�_�g�b�c �g�Z�^ �b�o �Z�d�d�m�f�m�e�y-
�p�b�_�c, – �m �Z�\�l�h�j�Z �k�e�h�`�b�e�h�k�v �l�\�_�j�^�h�_ �m�[�_�`�^�_�g�b�_ 
�\ �g�_�h�[�o�h�^�b�f�h�k�l�b �k�Z�f�h�]�h �\�g�b�f�Z�l�_�e�v�g�h�]�h �b�a�m�q�_�g�b�y 
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�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �k �i�h�\�_�j�o�g�h�k�l�g�u�f �a�Z�e�_�]�Z�g�b�_�f 
�d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�_�]�h �]�h�j�b�a�h�g�l�Z. �>�e�y �b�k�k�e�_�^�h�\�Z-
�g�b�y �l�Z�d�b�o �i�Z�f�y�l�g�b�d�h�\ �g�_�h�[�o�h�^�b�f�u �h�k�h�[�u�_ �f�_�l�h-
�^�b�d�b �k�[�h�j�Z �f�Z�l�_�j�b�Z�e�Z �b �^�Z�e�v�g�_�c�r�_�c �_�]�h �h�[�j�Z�[�h�l�d�b 
�\ �e�Z�[�h�j�Z�l�h�j�g�u�o �m�k�e�h�\�b�y�o.

�K�j�_�^�b �k�l�h�y�g�h�d �k �i�h�\�_�j�o�g�h�k�l�g�u�f �a�Z�e�_�]�Z�g�b�_�f 
�d�m�e�v�l�m�j�g�h�]�h �]�h�j�b�a�h�g�l�Z �b�f�_�x�l�k�y �m�g�b�d�Z�e�v�g�u�_. �H�^-
�g�h�c �b�a �g�b�o �y�\�e�y�_�l�k�y �D�j�_�f�g�_�\�Z�y �>�h�e�b�g�Z, �h�l�d�j�u�l�Z�y 
�\ 1995 �]. �J�h�k�k�b�c�k�d�h-�f�h�g�]�h�e�v�k�d�h-�Z�f�_�j�b�d�Z�g�k�d�h�c 
�Z�j�o�_�h�e�h�]�b�q�_�k�d�h�c �w�d�k�i�_�^�b�p�b�_�c �g�Z �x�]�h-�\�h�k�l�h�q�g�h�f 
�n�Z�k�_ �o�j. �:�j�p-�;�h�]�^�h �\ �F�h�g�]�h�e�b�b [�>�_�j�_�\�y�g�d�h, �A�_-
�g�b�g �: .�G., �H�e�k�_�g �b �^�j., 2002]. �>�j�_�\�g�b�_ �i�h�\�_�j�o�g�h-
�k�l�b �a�^�_�k�v �i�_�j�_�d�j�u�l�u �i�e�b�h�p�_�g�h�\�u�f�b �d�j�_�f�g�_�\�u�f�b 
�[�j�_�d�q�b�y�f�b, �d�h�l�h�j�u�_ �\ �j�Z�g�g�_�f �b �k�j�_�^�g�_�f �i�Z�e�_�h�e�b�l�_ 
�i�h�k�l�h�y�g�g�h �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �q�_�e�h�\�_�d�h�f �\ �d�Z�q�_�k�l�\�_ 
�b�k�l�h�q�g�b�d�Z �k�u�j�v�y �^�e�y �b�a�]�h�l�h�\�e�_�g�b�y �d�Z�f�_�g�g�u�o �h�j�m-
�^�b�c. �G�Z �h�l�^�_�e�v�g�u�o �m�q�Z�k�l�d�Z�o �g�Z 1 �f2 �i�j�b�o�h�^�b�l�k�y 
�^�h 600 �g�Z�o�h�^�h�d, �Z �i�e�h�s�Z�^�v, �a�Z�g�y�l�Z�y �f�Z�k�l�_�j�k�d�b�f�b, 
�k�h�k�l�Z�\�e�y�_�l �h�d. 20 �d�f2. �W�l�h �m�g�b�d�Z�e�v�g�u�c �i�j�b�j�h�^�g�h-
�Z�g�l�j�h�i�h�]�_�g�g�u�c �d�h�f�i�e�_�d�k, �k�h�^�_�j�`�Z�s�b�c �f�b�e�e�b�h�g�u 
�Z�j�l�_�n�Z�d�l�h�\, �b�e�e�x�k�l�j�b�j�m�x�s�b�o �w�\�h�e�x�p�b�x �b�g�^�m-
�k�l�j�b�b �h�l �\�_�j�o�g�_�]�h �Z�r�_�e�y �^�h �i�h�a�^�g�_�]�h �i�Z�e�_�h�e�b�l�Z. 
�G�Z �^�Z�g�g�h�f �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �\�u�y�\�e�_�g�u �m�q�Z�k�l�d�b �k 
�d�h�f�i�Z�d�l�g�u�f �a�Z�e�_�]�Z�g�b�_�f �Z�j�l�_�n�Z�d�l�h�\, �h�l�g�h�k�y�s�b�o-
�k�y, �k�m�^�y �i�h �l�b�i�h�e�h�]�b�b �d�Z�f�_�g�g�u�o �h�j�m�^�b�c �b �m�j�h�\-
�g�x �i�Z�l�b�g�b�a�Z�p�b�b �i�h�\�_�j�o�g�h�k�l�b, �d �h�^�g�h�f�m �\�j�_�f�_�g�b. 
�G�Z �l�Z�d�b�o �m�q�Z�k�l�d�Z�o �i�j�h�\�h�^�b�e�b�k�v �i�e�Z�g�b�]�j�Z�n�b�q�_�k�d�b�_ 
�k�[�h�j�u �d�Z�f�_�g�g�h�]�h �b�g�\�_�g�l�Z�j�y, �j�_�a�m�e�v�l�Z�l�u �d�h�l�h�j�u�o 
�\ �^�Z�e�v�g�_�c�r�_�f, �i�j�b �e�Z�[�h�j�Z�l�h�j�g�u�o �b�k�k�e�_�^�h�\�Z�g�b�y�o, 
�^�Z�e�b �f�g�h�]�h �g�h�\�u�o �n�Z�d�l�h�\ �^�e�y �j�Z�a�f�u�r�e�_�g�b�c �b �i�h-
�k�e�_�^�m�x�s�b�o �\�u�\�h�^�h�\.

�< �K�j�_�^�g�_�c �:�a�b�b �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�_ �l�h�`�_ �h�l-
�e�b�q�Z�_�l�k�y �k�\�h�_�h�[�j�Z�a�b�_�f. �D�Z�a�Z�o�k�l�Z�g �\ �h�l�g�h�r�_�g�b�b 
�i�j�b�j�h�^�g�u�o �i�j�h�p�_�k�k�h�\ �[�u�e �\�h �f�g�h�]�h�f �[�e�b�a�h�d �d 
�F�h�g�]�h�e�b�b. �< �L�Z�^�`�b�d�b�k�l�Z�g�_, �d�Z�d �b �\ �D�b�l�Z�_, �\ �g�_�d�h-
�l�h�j�u�o �j�Z�c�h�g�Z�o �f�h�s�g�h�k�l�v �j�u�o�e�u�o �h�l�e�h�`�_�g�b�c �k �q�_-
�j�_�^�h�\�Z�g�b�_�f �e�_�k�k�h�\ �b �i�h�]�j�_�[�_�g�g�u�o �i�h�q�\ �^�h�k�l�b�]�Z�_�l 
�f�g�h�]�b�o �^�_�k�y�l�d�h�\ �f�_�l�j�h�\, �Z �\ �^�j�m�]�b�o �f�_�k�l�g�h�k�l�y�o, 
�h�k�h�[�_�g�g�h �\ �]�h�j�Z�o, �g�_�f�Z�e�h �^�_�g�m�^�Z�p�b�h�g�g�u�o �i�h�\�_�j�o-
�g�h�k�l�_�c. �< �D�b�j�]�b�a�b�b �i�j�h�p�_�k�k �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�y 
�i�j�h�l�_�d�Z�e �\ �h�k�g�h�\�g�h�f �l�Z�d �`�_, �d�Z�d �\ �L�Z�^�`�b�d�b�k�l�Z�g�_. 
�< �M�a�[�_�d�b�k�l�Z�g�_ �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�_ �i�j�h�b�k�o�h�^�b�e�h 
�[�h�e�_�_ �b�g�l�_�g�k�b�\�g�h, �b �\ �j�u�o�e�u�o �h�l�e�h�`�_�g�b�y�o �j�Z�a-
�g�h�]�h �]�_�g�_�a�b�k�Z �h�l�j�Z�`�_�g�u �j�Z�a�e�b�q�g�u�_ �i�j�h�p�_�k�k�u �h�k�Z�^-
�d�h�h�[�j�Z�a�h�\�Z�g�b�y. �D�e�b�f�Z�l �\ �D�Z�a�Z�o�k�l�Z�g�_ �b �k�l�j�Z�g�Z�o 
�K�j�_�^�g�_�c �:�a�b�b �\ �i�e�_�c�k�l�h�p�_�g�_ �[�u�e �[�h�e�_�_ �Z�j�b�^�g�u�f, 
�q�l�h �i�j�b�\�_�e�h �d �n�h�j�f�b�j�h�\�Z�g�b�x �h�[�r�b�j�g�u�o �i�m�k�l�u�g�v 
�k �f�h�s�g�u�f�b �i�_�k�q�Z�g�u�f�b �[�Z�j�o�Z�g�Z�f�b – �D�Z�j�Z�d�m�f�h�\, 
�D�u�a�u�e�d�m�f�Z �b �^�j.

�< �D�Z�a�Z�o�k�l�Z�g�_ �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�_ �f�_�k�l�h�g�Z-
�o�h�`�^�_�g�b�y �l�Z�d�`�_ �\ �h�k�g�h�\�g�h�f �h�l�d�j�u�l�h�]�h �l�b�i�Z, �k �i�h-
�\�_�j�o�g�h�k�l�g�u�f �a�Z�e�_�]�Z�g�b�_�f �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�_�]�h 
�]�h�j�b�a�h�g�l�Z. �L�Z�d�b�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y �k �[�h�e�v�r�b�f �d�h-

�e�b�q�_�k�l�\�h�f �i�h�^�t�_�f�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �h�l�d�j�u�l�u �\�h �\�k�_�o
�j�Z�c�h�g�Z�o �D�Z�a�Z�o�k�l�Z�g�Z. �G�_�k�d�h�e�v�d�h �k�l�j�Z�l�b�n�b�p�b�j�h-
�\�Z�g�g�u�o �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �i�Z�f�y�l�g�b�d�h�\ �h�[�g�Z-
�j�m�`�_�g�u �g�Z �x�]�_ �D�Z�a�Z�o�k�l�Z�g�Z, �\ �j�Z�c�h�g�_ �g�Z�k�_�e�_�g�g�h�]�h 
�i�m�g�d�l�Z �D�h�r�d�m�j�]�Z�g. �>�e�y �g�b�o �o�Z�j�Z�d�l�_�j�g�Z �f�b�d�j�h-
�e�b�l�h�b�^�g�Z�y �b�g�^�m�k�l�j�b�y.

�< �L�Z�^�`�b�d�b�k�l�Z�g�_ �b�k�k�e�_�^�h�\�Z�g�h �g�_�k�d�h�e�v�d�h �j�Z�g�g�_-
�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c, �d�Z�d �k�l�j�Z�l�b�n�b-
�p�b�j�h�\�Z�g�g�u�o, �l�Z�d �b �k �i�h�\�_�j�o�g�h�k�l�g�u�f �a�Z�e�_�]�Z�g�b�_�f 
�d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�_�]�h �]�h�j�b�a�h�g�l�Z. �H�^�g�h�c �b�a �k�Z�f�u�o 
�j�Z�g�g�b�o �y�\�e�y�_�l�k�y �k�l�h�y�g�d�Z �D�m�e�v�^�Z�j�Z, �j�Z�k�i�h�e�h�`�_�g-
�g�Z�y �\ �g�b�`�g�_�c �q�Z�k�l�b �h�^�g�h�b�f�_�g�g�h�]�h �m�s�_�e�v�y �\ �^�h�e�b�g�_ 
�j. �H�[�b-�F�Z�a�Z�j. �G�b�`�g�b�c �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�c �k�e�h�c 
�i�_�j�_�d�j�u�l 120-�f�_�l�j�h�\�h�c �l�h�e�s�_�c �e�_�k�k�Z, �\ �d�h�l�h�j�h�c �\�u-
�^�_�e�_�g�h 28 �i�Z�e�_�h�i�h�q�\. �G�Z�o�h�^�d�b �h�[�g�Z�j�m�`�_�g�u �\ 11-�c 
�b 12-�c �i�Z�e�_�h�i�h�q�\�Z�o, �j�Z�a�^�_�e�_�g�g�u�o �[�m�j�u�f �l�y�`�_�e�u�f 
�k�m�]�e�b�g�d�h�f �k �k�b�e�v�g�h �j�Z�a�\�b�l�u�f �b�e�e�x�\�b�Z�e�v�g�u�f �d�Z�j-
�[�h�g�Z�l�g�u�f �]�h�j�b�a�h�g�l�h�f �l�h�e�s�b�g�h�c �h�d. 22 �k�f. �<�h�a�j�Z�k�l 
�i�Z�e�_�h�i�h�q�\ �k �g�Z�o�h�^�d�Z�f�b �k�h�k�l�Z�\�e�y�_�l �h�d. 900 �l�u�k. �e�_�l 
[�J�Z�g�h�\, �R�_�n�_�j, 2000]. �W�l�h �k�Z�f�h�_ �^�j�_�\�g�_�_ �q�_�l�d�h 
�k�l�j�Z�l�b�n�b�p�b�j�h�\�Z�g�g�h�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ �\ �K�j�_�^�g�_�c 
�:�a�b�b. �?�s�_ �h�^�g�Z �h�k�h�[�_�g�g�h�k�l�v �w�l�h�c �k�l�h�y�g�d�b – �f�b�d�j�h-
�e�b�l�h�b�^�g�Z�y �b�g�^�m�k�l�j�b�y.

�< �D�u�j�]�u�a�k�l�Z�g�_ �i�j�h�\�h�^�y�l�k�y �b�k�k�e�_�^�h�\�Z�g�b�y �k�l�j�Z-
�l�b�n�b�p�b�j�h�\�Z�g�g�h�]�h �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�h�]�h �f�_�k�l�h-
�g�Z�o�h�`�^�_�g�b�y �\ �i�_�s�_�j�_ �K�_�e�v�m�g�]�m�j, �]�^�_ �k�^�_�e�Z�g�u �b 
�Z�g�l�j�h�i�h�e�h�]�b�q�_�k�d�b�_ �g�Z�o�h�^�d�b. �< �i�_�s�_�j�_ �\�u�^�_�e�_-
�g�h �i�y�l�v �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�o �]�h�j�b�a�h�g�l�h�\, �g�Z�k�u-
�s�_�g�g�u�o �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�f �b �i�Z�e�_�h�g�l�h�e�h�]�b�q�_�k�d�b�f 
�f�Z�l�_�j�b�Z�e�h�f.

�< �M�a�[�_�d�b�k�l�Z�g�_ �i�j�h�^�h�e�`�Z�_�l�k�y �b�a�m�q�_�g�b�_ �f�g�h-
�]�h�k�e�h�c�g�h�]�h �i�Z�e�_�h�e�b�l�b�q�_�k�d�h�]�h �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y 
�D�m�e�v�[�m�e�Z�d [�D�Z�k�u�f�h�\, �=�h�^�b�g, 1982�Z, �[; 1984; Ranov, 
1995; �b �^�j.]. �K�l�j�Z�l�b�]�j�Z�n�b�y �b �o�j�h�g�h�e�h�]�b�y �w�l�h�c �k�l�h-
�y�g�d�b �\ �l�_�q�_�g�b�_ �f�g�h�]�b�o �e�_�l �y�\�e�y�x�l�k�y �i�j�_�^�f�_�l�Z�f�b 
�^�b�k�d�m�k�k�b�b, �b �\ �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �k�h�l�j�m�^�g�b�d�b �B�g�k-
�l�b�l�m�l�Z �Z�j�o�_�h�e�h�]�b�b �b �w�l�g�h�]�j�Z�n�b�b �K�H �J�:�G �k�h�\�f�_�k�l-
�g�h �k �d�u�j�]�u�a�k�d�b�f�b �Z�j�o�_�h�e�h�]�Z�f�b �\�_�^�m�l �w�d�k�i�_�j�l�g�u�_ 
�j�Z�[�h�l�u �k �p�_�e�v�x �m�l�h�q�g�_�g�b�y �k�l�j�Z�l�b�]�j�Z�n�b�b �b �i�h�b�k�d�Z 
�g�h�\�h�]�h �n�Z�d�l�b�q�_�k�d�h�]�h �f�Z�l�_�j�b�Z�e�Z �^�e�y �j�_�r�_�g�b�y �k�i�h�j-
�g�u�o �\�h�i�j�h�k�h�\.

�I�_�j�\�h�g�Z�q�Z�e�v�g�h�_ �a�Z�k�_�e�_�g�b�_ �l�_�j�j�b�l�h�j�b�b �K�_�\�_�j-
�g�h�c, �P�_�g�l�j�Z�e�v�g�h�c �b �K�j�_�^�g�_�c �:�a�b�b H. erectus �i�j�h-
�o�h�^�b�e�h �i�h�k�l�_�i�_�g�g�h �b �\ �j�Z�a�g�h�_ �\�j�_�f�y. �G�Z�b�[�h�e�_�_ 
�j�Z�g�g�b�f�b �y�\�e�y�x�l�k�y �o�h�j�h�r�h �^�Z�l�b�j�h�\�Z�g�g�u�_ �k�l�j�Z�l�b-
�n�b�p�b�j�h�\�Z�g�g�u�_ �k�l�h�y�g�d�b �D�m�e�v�^�Z�j�Z �\ �L�Z�^�`�b�d�b�k�l�Z-
�g�_ �b �D�Z�j�Z�f�Z �g�Z �:�e�l�Z�_, �h�l�g�h�k�y�s�b�_�k�y �d �F�B�K 19. 
�G�_�k�f�h�l�j�y �g�Z �l�h, �q�l�h �o�j�h�g�h�e�h�]�b�q�_�k�d�b �h�g�b �^�h�k�l�Z-
�l�h�q�g�h �[�e�b�a�d�b �^�j�m�] �d �^�j�m�]�m, �\ �o�h�^�_ �i�h�e�_�\�u�o �b�k�k�e�_-
�^�h�\�Z�g�b�c �g�Z �w�l�b�o �i�Z�f�y�l�g�b�d�Z�o �\�u�y�\�e�_�g�u �Z�[�k�h�e�x�l�g�h 
�j�Z�a�g�u�_ �b�g�^�m�k�l�j�b�Z�e�v�g�u�_ �d�h�f�i�e�_�d�k�u. �G�Z �D�Z�j�Z�f�_ 
�h�[�g�Z�j�m�`�_�g �h�j�m�^�b�c�g�u�c �g�Z�[�h�j �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c 
�b�g�^�m�k�l�j�b�b, �Z �\ �D�m�e�v�^�Z�j�_ – �f�b�d�j�h�e�b�l�h�b�^�g�h�c.
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�< �j�y�^�_ �j�Z�[�h�l �Z�\�l�h�j�h�f �[�u�e�Z �\�u�^�\�b�g�m�l�Z �]�b�i�h-
�l�_�a�Z �h �k�h�k�m�s�_�k�l�\�h�\�Z�g�b�b �g�Z �k�Z�f�h�f �j�Z�g�g�_�f �w�l�Z�i�_ 
�i�Z�e�_�h�e�b�l�Z �\ �?�\�j�Z�a�b�b �^�\�m�o �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_-
�k�d�b�o �d�h�f�i�e�_�d�k�h�\ – �k �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c �b �f�b�d�j�h-
�e�b�l�h�b�^�g�h�c �b�g�^�m�k�l�j�b�_�c [�>�_�j�_�\�y�g�d�h, 2009�[, 2012, 
2015 �b �^�j.]. �F�b�d�j�h�e�b�l�h�b�^�g�Z�y �b�g�^�m�k�l�j�b�y, �k �g�Z�r�_�c 
�l�h�q�d�b �a�j�_�g�b�y, �i�h�y�\�b�e�Z�k�v �\ �:�n�j�b�d�_ �h�d. 2,3 �f�e�g �e.�g. 
�G�_�k�d�h�e�v�d�h �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �k �l�Z�d�h�c �b�g�^�m�k�l�j�b�_�c 
�h�l�d�j�u�l�u �\ �[�Z�k�k�_�c�g�_ �j. �H�f�h �\ �W�n�b�h�i�b�b [Chavaillon, 
Boisaubert, 1977; Torre, 2004]. �< �?�\�j�Z�a�b�b �w�l�Z �b�g-
�^�m�k�l�j�b�y �\�u�y�\�e�_�g�Z �g�Z �k�l�h�y�g�d�Z�o, �k�m�s�_�k�l�\�h�\�Z�\�r�b�o 
�\ �j�Z�a�g�u�_ �o�j�h�g�h�e�h�]�b�q�_�k�d�b�_ �i�_�j�b�h�^�u: �\ �B�a�j�Z�b�e�_ 
(�;�b�a�Z�l-�J�m�o�Z�f�Z) – �h�d. 1 �f�e�g �e.�g.; �g�Z �k�_�\�_�j�_ �D�b�l�Z�y 
(�h�d. 15 �k�l�h�y�g�h�d) – �h�l 1,7 �^�h 0,9 �f�e�g �e.�g.; �\ �L�Z�^-
�`�b�d�b�k�l�Z�g�_ (�D�m�e�v�^�Z�j�Z) – 0,9 �f�e�g �e.�g. �I�Z�f�y�l�g�b�d�b 
�k �f�b�d�j�h�e�b�l�h�b�^�g�h�c �b�g�^�m�k�l�j�b�_�c �h�[�g�Z�j�m�`�_�g�u �b �\ 
�^�j�m�]�b�o �j�Z�c�h�g�Z�o �?�\�j�Z�a�b�b.

�>�j�m�]�Z�y �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�Z�y �b�g�^�m�k�l�j�b�y, �d�h-
�l�h�j�m�x �f�u �i�j�_�^�e�h�`�b�e�b �g�Z�a�u�\�Z�l�v �g�_ �h�e�^�h�\�Z�g�k�d�h�c, 
�d�Z�d �\ �:�n�j�b�d�_, �Z �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c, �i�j�_�^�k�l�Z�\�e�_-
�g�Z �\�h �f�g�h�]�b�o �j�Z�c�h�g�Z�o �K�_�\�_�j�g�h�c, �P�_�g�l�j�Z�e�v�g�h�c �b 
�K�j�_�^�g�_�c �:�a�b�b. �H�e�^�h�\�Z�g�k�d�Z�y �b�g�^�m�k�l�j�b�y �\ �:�n�j�b�d�_ 
�k�\�y�a�Z�g�Z �k H. habilis, �k�e�_�^�h�\ �d�h�l�h�j�h�]�h �\ �?�\�j�Z�a�b�b 
�g�_ �h�[�g�Z�j�m�`�_�g�h, �i�h�k�d�h�e�v�d�m �h�g �g�b�d�h�]�^�Z �g�_ �i�h�d�b-
�^�Z�e �l�_�j�j�b�l�h�j�b�x �:�n�j�b�d�b. �?�\�j�Z�a�b�x �g�Z�q�Z�e �a�Z�k�_�e�y�l�v 
H. ergaster/erectus �h�d. 1,8 �f�e�g �e.�g. �=�Z�e�_�q�g�h-�h�l-
�s�_�i�g�Z�y �b�g�^�m�k�l�j�b�y �b�f�_�_�l �k �h�e�^�h�\�Z�g�k�d�h�c �g�_�d�h�l�h-
�j�u�_ �h�[�s�b�_ �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�_ �q�_�j�l�u, �q�l�h 
�h�[�t�y�k�g�b�f�h, �l.�d. �Z�d�d�h�f�h�^�Z�p�b�h�g�g�u�_ �b �d�h�]�g�b�l�b�\-
�g�u�_ �\�h�a�f�h�`�g�h�k�l�b �j�Z�g�g�b�o �i�j�_�^�k�l�Z�\�b�l�_�e�_�c �j�h�^�Z 
Homo �[�u�e�b �h�]�j�Z�g�b�q�_�g�g�u. �H�g�b �^�_�e�Z�e�b �i�j�h�k�l�_�c-
�r�b�_, �]�j�m�[�u�_ �h�j�m�^�b�y �^�e�y �h�o�h�l�u, �j�_�a�Z�g�b�y, �j�m�[�d�b, 
�j�Z�a�^�_�e�d�b �l�m�r �`�b�\�h�l�g�u�o, �h�[�j�Z�[�h�l�d�b �^�_�j�_�\�Z, �d�h-
�k�l�b �b �l.� .̂, �g�_�h�[�o�h�^�b�f�u�_ �^�e�y �`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b. 
�I�h�w�l�h�f�m �g�Z �i�_�j�\�u�o �w�l�Z�i�Z�o �b�k�l�h�j�b�b �j�h�^�Z Homo 
�\ �i�_�j�\�b�q�g�h�c �b �\�l�h�j�b�q�g�h�c �h�[�j�Z�[�h�l�d�_ �d�Z�f�g�y �\�u-
�y�\�e�y�x�l�k�y �f�g�h�]�h�q�b�k�e�_�g�g�u�_ �w�e�_�f�_�g�l�u �k�o�h�^�k�l�\�Z, 
�g�h �g�_ �l�h�`�^�_�k�l�\�Z.

�K�j�Z�\�g�b�\�Z�y �h�j�m�^�b�c�g�u�_ �g�Z�[�h�j�u �b�a �j�Z�a�g�u�o �j�_-
�]�b�h�g�h�\ �?�\�j�Z�a�b�b �\ �o�j�h�g�h�e�h�]�b�q�_�k�d�h�f �b�g�l�_�j�\�Z�e�_ 
1,8–0,8 �f�e�g �e.�g. �i�h �h�k�g�h�\�g�u�f �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_-
�k�d�b�f �i�h�d�Z�a�Z�l�_�e�y�f, �f�h�`�g�h �h�[�g�Z�j�m�`�b�l�v �b �k�m�s�_�k�l�\�_�g-
�g�u�_ �j�Z�a�e�b�q�b�y. �W�l�h �\�i�h�e�g�_ �_�k�l�_�k�l�\�_�g�g�h, �i�h�k�d�h�e�v-
�d�m �^�b�\�_�j�]�_�g�p�b�y, �j�Z�a�g�u�_ �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�_ 
�m�k�e�h�\�b�y �b �b�k�l�h�q�g�b�d�b �k�u�j�v�y �^�e�y �b�a�]�h�l�h�\�e�_�g�b�y �h�j�m-
�^�b�c, �d�Z�d �b �j�y�^ �^�j�m�]�b�o �i�j�b�q�b�g, �l�j�_�[�h�\�Z�e�b �h�l �q�_�e�h-
�\�_�d�Z �Z�^�Z�i�l�Z�p�b�b �d �m�k�e�h�\�b�y�f �h�[�b�l�Z�g�b�y, �q�l�h �g�_ �f�h�]�e�h 
�g�_ �i�j�b�\�_�k�l�b �d �i�h�y�\�e�_�g�b�x �g�_�d�h�l�h�j�u�o �b�g�g�h�\�Z�p�b�c. 
�G�Z�[�e�x�^�Z�_�f�u�_ �j�Z�a�e�b�q�b�y �^�Z�x�l �\�h�a�f�h�`�g�h�k�l�v �g�Z�a�\�Z�l�v 

�]�Z�e�_�q�g�h-�h�l�s�_�i�g�m�x �b�g�^�m�k�l�j�b�x �>�f�Z�g�b�k�b �^�f�Z�g�b�k-
�k�d�h�c; �\ �D�b�l�Z�_, �]�^�_ �\�u�y�\�e�_�g�u �^�\�Z �\�b�^�Z �b�g�^�m�k�l�j�b�b, 
�]�Z�e�_�q�g�h-�h�l�s�_�i�g�m�x – �b�g�^�m�k�l�j�b�_�c �e�m�g�]�m�i�h, �Z �f�b�d�j�h-
�e�b�l�h�b�^�g�m�x – �g�b�o�w�\�Z�g�v�k�d�h�c; �\ �>�Z�]�_�k�l�Z�g�_ �]�Z�e�_�q�g�h-
�h�l�s�_�i�g�m�x – �Z�c�g�b�d�Z�[�k�d�h�c (�Z�d�m�r�b�g�k�d�h�c), �Z �f�b�d�j�h�e�b-
�l�h�b�^�g�m�x – �^�Z�j�\�Z�]�q�Z�c�k�d�h�c �b �l.� .̂ [�>�_�j�_�\�y�g�d�h, 2015]. 
�J�Z�a�m�f�_�_�l�k�y, �b�k�k�e�_�^�h�\�Z�l�_�e�b �j�Z�g�g�_�]�h �i�Z�e�_�h�e�b�l�Z �?�\-
�j�Z�a�b�b �k�Z�f�b �i�j�_�^�e�h�`�Z�l �l�_�j�f�b�g�u �^�e�y �h�[�h�a�g�Z�q�_�g�b�y 
�b�a�m�q�Z�_�f�u�o �b�f�b �b�g�^�m�k�l�j�b�c – �]�e�Z�\�g�h�_, �g�Z �g�Z�r �\�a�]�e�y�^, 
�h�l�d�Z�a�Z�l�v�k�y �h�l �l�h�]�h, �q�l�h�[�u �g�Z�a�u�\�Z�l�v �b�g�^�m�k�l�j�b�x �j�Z�g-
�g�_�]�h �i�Z�e�_�h�e�b�l�Z �?�\�j�Z�a�b�b �h�e�^�h�\�Z�g�k�d�h�c.

�< �K�_�\�_�j�g�h�c, �P�_�g�l�j�Z�e�v�g�h�c �b �K�j�_�^�g�_�c �:�a�b�b �i�h�d�Z 
�\�u�y�\�e�_�g�h �g�_�[�h�e�v�r�h�_ �d�h�e�b�q�_�k�l�\�h �j�Z�g�g�_�i�Z�e�_�h�e�b-
�l�b �q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c. �W�l�h �g�_�m�^�b�\�b�l�_�e�v-
�g�h, �i�h�l�h�f�m �q�l�h �g�Z �w�l�h�c �h�]�j�h�f�g�h�c �l�_�j�j�b�l�h�j�b�b �i�h-
�b�k�d �i�Z�f�y�l�g�b�d�h�\ �j�Z�g�g�_�]�h �i�Z�e�_�h�e�b�l�Z �i�h�d�Z �\�_�^�_�l�k�y 
�e�b�r�v �\ �h�]�j�Z�g�b�q�_�g�g�h�f �q�b�k�e�_ �j�Z�c�h�g�h�\. �< �^�Z�e�v�g�_�c-
�r�_�f �d�h�e�b�q�_�k�l�\�h �h�l�d�j�u�l�u�o �a�^�_�k�v �k�l�h�y�g�h�d �b �f�Z-
�k�l�_�j�k�d�b�o �[�m�^�_�l �m�\�_�e�b�q�b�\�Z�l�v�k�y. �<�Z�`�g�h �_�s�_ �j�Z�a �h�l-
�f�_�l�b�l�v, �q�l�h �d�h�]�g�b�l�b�\�g�u�_ �k�i�h�k�h�[�g�h�k�l�b H. erectus 
�[�u�e�b �g�Z�k�l�h�e�v�d�h �a�g�Z�q�b�l�_�e�v�g�u�f�b, �q�l�h �i�h�a�\�h�e�b�e�b 
�_�f�m �i�j�h�g�b�d�g�m�l�v �\ �X�`�g�m�x �K�b�[�b�j�v �^�h 52° �k.�r . 
�W�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �[�h�e�v�r�h�f �Z�^�Z�i�l�Z�p�b�h�g�g�h�f 
�i�h�l�_�g�p�b�Z�e�_ �w�j�_�d�l�m�k�h�\.

�:�\�l�h�j �\�u�j�Z�`�Z�_�l �]�e�m�[�h�d�m�x �i�j�b�a�g�Z�l�_�e�v�g�h�k�l�v 
�\�k�_�f �k�h�l�j�m�^�g�b�d�Z�f �k�_�d�l�h�j�Z �i�Z�e�_�h�e�b�l�Z �B�g�k�l�b�l�m�l�Z 
�Z�j�o�_�h�e�h�]�b�b �b �w�l�g�h�]�j�Z�n�b�b �K�H �J�:�G, �^�j�m�`�_�k�d�m�x  
�i�h�^�^�_�j�`�d�m �b �i�h�f�h�s�v �d�h�l�h�j�u�o �h�g �q�m�\�k�l�\�m�_�l �g�Z 
�i�j�h�l�y�`�_�g�b�b �f�g�h�]�b�o �^�_�k�y�l�d�h�\ �e�_�l, �Z �l�Z�d�`�_ �d�h�e�e�_-
�]�Z�f �b�a �g�Z�m�q�g�u�o �p�_�g�l�j�h�\ �J�h�k�k�b�b �b �^�j�m�]�b�o �k�l�j�Z�g, 
�i�j�b�g�b�f�Z�x�s�b�f �m�q�Z�k�l�b�_ �\ �i�h�e�_�\�u�o �b �e�Z�[�h�j�Z�l�h�j�g�u�o 
�b�k�k�e�_�^�h�\�Z�g�b�y�o, �i�j�_�`�^�_ �\�k�_�]�h – �:.�D. �:�]�Z�^�`�Z�g�y�g�m, 
�G.�K. �;�h�e�b�o�h�\�k�d�h�c, �@.�D. �L�Z�c�f�Z�]�Z�f�[�_�l�h�\�m, �>. �H�e�k�_-
�g�m, �>. �P�w�\�w�w�g�^�h�j�`�m, �<.�: . �M�e�v�y�g�h�\�m �b �^�j. �H�k�h�[�m�x 
�[�e�Z�]�h�^�Z�j�g�h�k�l�v �o�h�l�_�e�h�k�v �[�u �\�u�j�Z�a�b�l�v �m�r�_�^�r�b�f 
�b�a �`�b�a�g�b �d�h�e�e�_�]�Z�f �b �^�j�m�a�v�y�f, �k �d�h�l�h�j�u�f�b �\�u�i�Z-
�e�h �^�_�e�b�l�v �j�Z�^�h�k�l�v �h�l�d�j�u�l�b�c �b �h�[�k�m�`�^�Z�l�v �f�g�h�]�b�_ 
�h�k�l�j�u�_ �\�h�i�j�h�k�u �i�Z�e�_�h�e�b�l�h�\�_�^�_�g�b�y: �\�u�^�Z�x�s�b�f�k�y 
�m�q�_�g�u�f �<.�I . �:�e�_�d�k�_�_�\�m, �<.�: . �J�Z�g�h�\�m, �M.�B. �B�k-
�e�Z�f�h�\�m, �<.�L. �I�_�l�j�b�g�m, �N. �>�h�j�`�m, �: .�G. �A�_�g�b�g�m, 
�=.�B. �F�_�^�\�_�^�_�\�m, �?.�<. �>�_�\�y�l�d�b�g�m �b �^�j. �:�\�l�h�j �[�e�Z�]�h-
�^�Z�j�_�g �g�Z�m�q�g�h�f�m �j�_�^�Z�d�l�h�j�m �F.�<. �R�m�g�v�d�h�\�m, �j�_�^�Z�d-
�l�h�j�m �?.�<. �D�m�a�v�f�b�g�u�o, �i�_�j�_�\�h�^�q�b�d�m �g�Z �Z�g�]�e�b�c�k�d�b�c 
�y�a�u�d �: .�: . �=�g�_�k�x, �o�m�^�h�`�g�b�d�Z�f �: . �:�[�^�m�e�v�f�Z�g�h�\�h�c 
�b �G. �<�Z�\�b�e�b�g�h�c, �k�h�l�j�m�^�g�b�d�Z�f �b�a�^�Z�l�_�e�v�k�l�\�Z �B�g�k-
�l�b�l�m�l�Z �Z�j�o�_�h�e�h�]�b�b �b �w�l�g�h�]�j�Z�n�b�b �K�H �J�:�G �a�Z �i�h�^-
�]�h�l�h�\�d�m �d�g�b�]�b �d �i�_�q�Z�l�b. �H�k�h�[�m�x �i�j�b�a�g�Z�l�_�e�v�g�h�k�l�v 
�k�q�b�l�Z�x �g�_�h�[�o�h�^�b�f�u�f �\�u�j�Z�a�b�l�v �f�h�_�c �f�g�h�]�h�e�_�l�g�_�c 
�i�h�f�h�s�g�b�p�_ �G.�F. �R�Z�o�f�Z�l�h�\�h�c.
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�D�e�b�f�Z�l�b�q�_�k�d�b�c �n�Z�d�l�h�j �\ �a�g�Z�q�b�l�_�e�v�g�h�c �f�_�j�_ 
�\�e�b�y�e �g�Z �i�j�h�p�_�k�k�u �f�b�]�j�Z�p�b�b �^�j�_�\�g�b�o �e�x�^�_�c �b �a�Z-
�k�_�e�_�g�b�y �b�f�b �g�h�\�u�o �l�_�j�j�b�l�h�j�b�c. �;�h�e�_�_ �l�h�]�h, �h�g 
�b�]�j�Z�e �\�Z�`�g�m�x �j�h�e�v �\�h �f�g�h�]�b�o �i�j�h�p�_�k�k�Z�o �i�_�j�_-
�k�l�j�h�c�d�b �i�j�b�j�h�^�g�h�c �k�j�_�^�u, �]�_�h�e�h�]�b�b, �]�_�h�f�h�j�n�h-
�e�h�]�b�b, �\�i�e�h�l�v �^�h �\�m�e�d�Z�g�b�q�_�k�d�b�o �i�j�h�y�\�e�_�g�b�c. �I�j�h-
�g�b�d�g�h�\�_�g�b�_ �q�_�e�h�\�_�d�Z �\ �K�b�[�b�j�v �b �_�]�h �j�Z�k�k�_�e�_�g�b�_ 
�\ �j�Z�g�g�_�f �i�Z�e�_�h�e�b�l�_ �l�Z�d�`�_ �^�_�l�_�j�f�b�g�b�j�h�\�Z�g�u �i�j�b-
�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�f�b �m�k�e�h�\�b�y�f�b �w�l�h�c �l�_�j�j�b�l�h-
�j�b�b. �B�a�f�_�g�_�g�b�y �i�Z�j�Z�f�_�l�j�h�\ �h�d�j�m�`�Z�x�s�_�c �k�j�_�^�u �\ 
�K�b�[�b�j�b �\ �i�e�_�c�k�l�h�p�_�g�_* �b�f�_�e�b �f�g�h�]�h �h�[�s�_�]�h �k �]�e�h-
�[�Z�e�v�g�u�f�b �i�j�h�p�_�k�k�Z�f�b �\ �f�b�j�_, �g�h �[�u�e�h �b �g�_�f�Z�e�h 
�j�_�]�b�h�g�Z�e�v�g�u�o �h�l�e�b�q�b�c. �K�i�_�p�b�n�b�q�_�k�d�b�_ �h�k�h�[�_�g-
�g�h�k�l�b �d�h�g�l�b�g�_�g�l�Z�e�v�g�h�]�h �d�e�b�f�Z�l�Z �K�b�[�b�j�b �\ �\�b�^�_ 
�d�j�Z�l�d�h�\�j�_�f�_�g�g�u�o �i�h�o�h�e�h�^�Z�g�b�c �a�Z�n�b�d�k�b�j�h�\�Z�g�u �\ 
�b�a�h�l�h�i�g�u�o �i�h�^�k�l�Z�^�b�y�o 5d, 7d, 9d, 15bcd �\ �h�k�Z�^�d�Z�o 
�h�a. �;�Z�c�d�Z�e [�D�Z�j�Z�[�Z�g�h�\ �b �^�j., 2001].

�>�e�y �j�_�d�h�g�k�l�j�m�d�p�b�b �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�h�c 
�h�[�k�l�Z�g�h�\�d�b �\ �K�b�[�b�j�b �\�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�e�h �]�e�m-
�[�h�d�h�\�h�^�g�h�_ �[�m�j�_�g�b�_ �g�Z �;�Z�c�d�Z�e�_, �h�k�m�s�_�k�l�\�e�y�\�r�_�_�k�y 
�g�Z �i�_�j�\�h�f �w�l�Z�i�_ �\�u�i�h�e�g�_�g�b�y �d�h�f�i�e�_�d�k�g�h�c �f�m�e�v-
�l�b�^�b�k�p�b�i�e�b�g�Z�j�g�h�c �i�j�h�]�j�Z�f�f�u «�;�Z�c�d�Z�e-�[�m�j�_�g�b�_» 
�\ �l�_�q�_�g�b�_ 10 �e�_�l [�J�_�a�m�e�v�l�Z�l�u…, 1995; �G�_�i�j�_ �j�u�\�g�Z�y 
�a�Z�i�b�k�v…, 1998; �I�h�a�^�g�_�d�Z�c�g�h�a�h�c�k�d�Z�y �i�Z�e�_�h�d�e�b�f�Z-
�l�b�q�_�k�d�Z�y �a�Z�i�b�k�v…, 2000; �<�u�k�h�d�h�j�Z�a�j�_�r�Z�x�s�Z�y �a�Z-
�i�b�k�v…, 2004]. �A�Z �w�l�h �\�j�_�f�y �[�u�e�h �i�j�h�\�_�^�_�g�h �i�y�l�v 
�[�m�j�h�\�u�o �w�d�k�i�_�^�b�p�b�c, �\�k�d�j�u�l�h �k�_�f�v �k�d�\�Z�`�b�g �]�e�m-
�[�b�g�h�c �h�l 40 �^�h 630 �f, �i�h�e�m�q�_�g�h �[�h�e�_�_ 1 500 �f �^�h�g-
�g�u�o �h�l�e�h�`�_�g�b�c �h�a�_�j�Z �k �f�Z�d�k�b�f�Z�e�v�g�u�f �\�h�a�j�Z�k�l�h�f 
�[�h�e�_�_ 8 �f�e�g �e�_�l. �B�a�m�q�_�g�b�_ �i�Z�e�_�h�f�Z�]�g�b�l�g�u�o �k�\�h�c�k�l�\ 
�h�k�Z�^�d�h�\ �b�a �l�j�_�o �d�_�j�g�h�\ (�<D�J-96-1, �<D�J-96-2 �b 
�<D�J-98) �i�h�a�\�h�e�b�e�h �k�h�a�^�Z�l�v �l�h�q�g�m�x �\�h�a�j�Z�k�l�g�m�x 
�f�h�^�_�e�v �\�k�d�j�u�l�u�o �h�k�Z�^�h�q�g�u�o �j�Z�a�j�_�a�h�\ �;�Z�c�d�Z�e�Z, 
�k�\�b�^�_�l�_�e�v�k�l�\�m�x�s�m�x �h �l�h�f, �q�l�h �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�_ 
�g�Z �:�d�Z�^�_�f�b�q�_�k�d�h�f �o�j�_�[�l�_ �a�Z �i�h�k�e�_�^�g�b�_ 5 �f�e�g �e�_�l 
�h�k�l�Z�\�Z�e�h�k�v �k�l�Z�[�b�e�v�g�u�f, �[�_�a �y�\�g�u�o �i�_�j�_�j�u�\�h�\ �b�e�b 
�i�_�j�_�h�l�e�h�`�_�g�b�c [�<�b�e�v�y�f�k �b �^�j., 2001]. �I�h�e�m�q�_�g�g�u�_ 

�i�Z�e�_�h�d�e�b�f�Z�l�b�q�_�k�d�b�_ �a�Z�i�b�k�b �b�f�_�x�l �h�q�_�g�v �\�u�k�h�d�h�_ 
�j�Z�a�j�_�r�_�g�b�_ – �h�l 50 �^�h 500 �e�_�l. �D �o�j�h�g�m �;�j�x�g�_�k 
�h�l�g�_�k�_�g�Z �\�_�j�o�g�y�y 35-�f�_�l�j�h�\�Z�y �l�h�e�s�Z �^�h�g�g�u�o �h�l-
�e�h�`�_�g�b�c.

�J�_�a�m�e�v�l�Z�l�Z�f �b�k�k�e�_�^�h�\�Z�g�b�c �\ �j�Z�f�d�Z�o �i�j�h�_�d�l�Z 
«�;�Z�c�d�Z�e-�[�m�j�_�g�b�_» �i�h�k�\�y�s�_�g�u �[�h�e�_�_ 100 �i�m�[�e�b-
�d�Z�p�b�c �\ �j�h�k�k�b�c�k�d�b�o �b �f�_�`�^�m�g�Z�j�h�^�g�u�o �`�m�j�g�Z�e�Z�o 
[�D�m�a�v�f�b�g �F.�B. �b �^�j., 2008]. �B�k�d�e�x�q�b�l�_�e�v�g�h�_ �a�g�Z-
�q�_�g�b�_ �b�f�_�_�l �l�h �h�[�k�l�h�y�l�_�e�v�k�l�\�h, �q�l�h �h�a. �;�Z�c�d�Z�e �j�Z�k-
�i�h�e�h�`�_�g�h �\ �\�u�k�h�d�b�o �r�b�j�h�l�Z�o, �]�^�_ �h�k�h�[�_�g�g�h �q�_�l�d�h 
�i�j�h�y�\�e�y�x�l�k�y �b�a�f�_�g�_�g�b�y �k�h�e�g�_�q�g�h�c �j�Z�^�b�Z�p�b�b �b �o�h-
�j�h�r�h �\�u�j�Z�`�_�g�u �k�_�a�h�g�g�u�_ �d�e�b�f�Z�l�b�q�_�k�d�b�_ �d�h�e�_�[�Z-
�g�b�y. �<�k�_ �w�l�h �^�_�e�Z�_�l �[�Z�c�d�Z�e�v�k�d�m�x �a�Z�i�b�k�v �[�h�e�_�_ �q�m�\-
�k�l�\�b�l�_�e�v�g�h�c �d �d�e�b�f�Z�l�b�q�_�k�d�b�f �b�a�f�_�g�_�g�b�y�f. �L�Z�d�b�f 
�h�[�j�Z�a�h�f, �i�Z�e�_�h�d�e�b�f�Z�l�b�q�_�k�d�b�_ �a�Z�i�b�k�b �h�a. �;�Z�c�d�Z�e 
�k�e�m�`�Z�l �m�g�b�d�Z�e�v�g�u�f �Z�j�o�b�\�h�f �b�a�f�_�g�_�g�b�c �d�e�b�f�Z-
�l�Z �b �i�j�b�j�h�^�g�h�c �k�j�_�^�u �P�_�g�l�j�Z�e�v�g�h�c �:�a�b�b �b �X�`-
�g�h�c �K�b�[�b�j�b �g�Z �i�j�h�l�y�`�_�g�b�b �\�k�_�]�h �i�h�a�^�g�_�]�h �d�Z�c�g�h-
�a�h�y [�L�Z�f �`�_, �k. 11–12]. �< �w�l�h�f �h�l�g�h�r�_�g�b�b �b�o �f�h�`-
�g�h �j�Z�k�k�f�Z�l�j�b�\�Z�l�v �d�Z�d �f�h�^�_�e�v�g�u�_ �b �b�k�i�h�e�v�a�h�\�Z�l�v 
�\ �d�Z�q�_�k�l�\�_ �h�k�g�h�\�u �^�e�y �\�h�a�j�Z�k�l�g�h�c �i�j�b�\�y�a�d�b �j�Z�a-
�e�b�q�g�u�o �d�h�g�l�b�g�_�g�l�Z�e�v�g�u�o �j�Z�a�j�_�a�h�\. �H�i�b�j�Z�y�k�v �g�Z 
�i�h�e�m�q�_�g�g�u�_ �^�Z�g�g�u�_, �m�^�Z�e�h�k�v �g�Z�^�_�`�g�h �i�h�e�g�h�k�l�v�x 
�m�\�y�a�Z�l�v �i�Z�e�_�h�d�e�b�f�Z�l�b�q�_�k�d�m�x �d�h�g�l�b�g�_�g�l�Z�e�v�g�m�x �b
�f�h�j�k�d�b�_ �a�Z�i�b�k�b �g�Z �h�q�_�g�v �i�j�h�^�h�e�`�b�l�_�e�v�g�h�f �h�l-
�j�_�a�d�_ �\�j�_�f�_�g�b.

�<�Z�`�g�m�x �b�g�n�h�j�f�Z�p�b�x �h �d�e�b�f�Z�l�b�q�_�k�d�b�o �m�k�e�h-
�\�b�y�o �\ �l�_�i�e�u�_ �b �o�h�e�h�^�g�u�_ �i�_�j�b�h�^�u �i�e�_�c�k�l�h�p�_�g�Z 
�^�Z�e�h �b�a�m�q�_�g�b�_ �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v-
�g�h�k�l�b �g�Z �f�g�h�]�h�q�b�k�e�_�g�g�u�o �f�g�h�]�h�f�_�l�j�h�\�u�o �]�_�h�e�h-
�]�b�q�_�k�d�b�o �j�Z�a�j�_�a�Z�o �K�b�[�b�j�b. �L�Z�d, �d �g�Z�k�l�h�y�s�_�f�m �\�j�_-
�f�_�g�b �l�h�e�v�d�h �g�Z �x�]�_ �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b �^�_�l�Z�e�v�g�h 
�b�k�k�e�_�^�h�\�Z�g�u �[�h�e�_�_ 100 �g�h�\�u�o �j�Z�a�j�_�a�h�\ �e�_�k�k�h�\�h-
�i�h�q�\�_�g�g�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b, �j�Z�k�i�h�e�h�`�_�g�g�u�o 
�g�Z �j�Z�a�g�u�o �w�e�_�f�_�g�l�Z�o �j�_�e�v�_�n�Z �b �\ �j�Z�a�e�b�q�g�u�o �e�Z�g�^-
�r�Z�n�l�g�h-�]�_�h�]�j�Z�n�b�q�_�k�d�b�o �a�h�g�Z�o [�A�u�d�b�g, �A�u�d�b�g�Z, 
�H�j�e�h�\�Z, 2008].

� ñ � � � � � � � � 1

�ý�þ�ö�þ�ü�ò�û�ü-�ø�ù�ö�ú�î���ö���ó�ÿ�ø�ö�ó  ���ÿ�ù�ü�ð�ö�

�ý�ó�þ�ð�ü�÷ �ý�ü�ù�ü�ð�ö�û�	  �ÿ�þ�ó�ò�û�ó�ñ�ü �ý�ù�ó�÷�ÿ���ü���ó�û�î  (�ú�ö�ÿ 19–7)

�ð ���ô�û�ü�÷  �ÿ�ö�ï�ö�þ�ö

* �< �d�g�b�]�_ �b�k�i�h�e�v�a�m�_�l�k�y �f�_�`�^�m�g�Z�j�h�^�g�Z�y �k�o�_�f�Z �^�_�e�_�g�b�y �i�e�_�c�k�l�h�p�_�g�Z: �g�b�`�g�b�c (1,81–0,8 �f�e�g �e.�g.), �k�j�_�^�g�b�c 
(0,8–0,13 �f�e�g �e.�g.), �\�_�j�o�g�b�c (0,13–0,01 �f�e�g �e.�g.) [Cowie, Basset, 1989].
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�I�h�f�b�f�h �b�a�m�q�_�g�b�y �w�l�Z�e�h�g�g�u�o �]�_�h�e�h�]�b�q�_�k�d�b�o �j�Z�a-
�j�_�a�h�\ �b �d�_�j�g�h�\, �^�e�y �j�_�d�h�g�k�l�j�m�d�p�b�b �i�j�b�j�h�^�g�h�c �k�j�_-
�^�u �b �d�e�b�f�Z�l�Z �\�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�_�l �d�h�f�i�e�_�d�k-
�g�h�_ �b�k�k�e�_�^�h�\�Z�g�b�_ �f�g�h�]�h�k�e�h�c�g�u�o, �o�h�j�h�r�h �k�l�j�Z�l�b-
�n�b�p�b�j�h�\�Z�g�g�u�o �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c. 
�L�Z�d, �i�h�q�l�b 10-�f�_�l�j�h�\�Z�y �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v �j�u�o-
�e�u�o �h�l�e�h�`�_�g�b�c �\ �>�_�g�b�k�h�\�h�c �i�_�s�_�j�_, �\�d�e�x�q�Z�x�s�Z�y 
22 �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�o �]�h�j�b�a�h�g�l�Z, �y�\�e�y�_�l�k�y �i�j�_-
�d�j�Z�k�g�u�f �h�[�t�_�d�l�h�f �^�e�y �l�Z�d�b�o �b�k�k�e�_�^�h�\�Z�g�b�c. �G�Z �:�e-
�l�Z�_ �f�g�h�]�h�f�_�l�j�h�\�u�_ �l�h�e�s�b �j�u�o�e�u�o �h�l�e�h�`�_�g�b�c �k 
�d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�b�f�b �]�h�j�b�a�h�g�l�Z�f�b �b�a�m�q�Z�x�l�k�y �b 
�g�Z �k�l�h�y�g�d�Z�o �h�l�d�j�u�l�h�]�h �l�b�i�Z. �G�Z �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b 
�D�Z�j�Z�f�Z �\�u�^�_�e�_�g�h 14 �e�b�l�h�e�h�]�b�q�_�k�d�b�o �k�e�h�_�\ �\ 11-�f�_-
�l�j�h�\�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �j�u�o�e�u�o �h�l�e�h�`�_�g�b�c. 
�;�e�Z�]�h�^�Z�j�y �m�q�Z�k�l�b�x �]�_�h�e�h�]�h�\, �]�_�h�f�h�j�n�h�e�h�]�h�\, �i�Z-
�e�b�g�h�e�h�]�h�\, �i�Z�e�_�h�g�l�h�e�h�]�h�\, �i�Z�e�_�h�]�_�h�]�j�Z�n�h�\, �i�Z�e�_�h-
�i�_�^�h�e�h�]�h�\ �\ �i�h�e�_�\�u�o �b �e�Z�[�h�j�Z�l�h�j�g�u�o �b�k�k�e�_�^�h�\�Z�g�b-
�y�o �o�h�j�h�r�h �k�l�j�Z�l�b�n�b�p�b�j�h�\�Z�g�g�u�o �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�o 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c, �a�Z �[�h�e�_�_ �q�_�f 30-�e�_�l�g�b�c �i�_�j�b-
�h�^ �j�Z�[�h�l�u �m�^�Z�e�h�k�v �h�k�m�s�_�k�l�\�b�l�v �^�h�k�l�h�\�_�j�g�u�_ �j�_-
�d�h�g�k�l�j�m�d�p�b�b �d�e�b�f�Z�l�Z, �j�Z�k�l�b�l�_�e�v�g�h�]�h �b �`�b�\�h�l�g�h�]�h
�f�b�j�Z, �k�m�s�_�k�l�\�h�\�Z�\�r�b�o �g�Z �i�j�h�l�y�`�_�g�b�b �i�h�k�e�_�^�g�b�o 
800 �l�u�k. �e�_�l [�I�j�h�[�e�_�f�u �i�Z�e�_�h�w�d�h�e�h�]�b�b…, 1998; 
�I�j�h�[�e�_�f�u �j�_�d�h�g�k�l�j�m�d�p�b�b…, 2000; �=�e�h�[�Z�e�v�g�u�_ �b 
�j�_�]�b�h�g�Z�e�v�g�u�_ �b�a�f�_�g�_�g�b�y…, 2008; �b �^�j.].

�G�Z �l�_�j�j�b�l�h�j�b�b �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b �j�Z�a�\�b�l�u �j�Z�a-
�e�b�q�g�u�_ �]�_�g�_�l�b�q�_�k�d�b�_ �l�b�i�u �q�_�l�\�_�j�l�b�q�g�u�o �h�l�e�h�`�_-
�g�b�c: �f�h�j�k�d�b�_, �e�_�^�g�b�d�h�\�u�_, �Z�e�e�x�\�b�Z�e�v�g�u�_ (�h�a�_�j-
�g�u�_ �b �j�_�q�g�u�_), �k�m�[�Z�w�j�Z�e�v�g�u�_ �f�h�s�g�h�k�l�v�x �^�h 400 �f 
[�:�j�o�b�i�h�\ �b �^�j., 1998]. �I�h �h�k�g�h�\�g�u�f �h�k�h�[�_�g�g�h�k�l�y�f 
�h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�y �b �k�l�j�h�_�g�b�y �q�_�l�\�_�j�l�b�q�g�h�c �l�h�e�s�b 
�k �k�_�\�_�j�Z �g�Z �x�] �\�u�^�_�e�y�x�l�k�y �q�_�l�u�j�_ �r�b�j�h�l�g�u�_ �a�h�g�u: 
�f�h�j�k�d�b�o �l�j�Z�g�k�]�j�_�k�k�b�c, �e�_�^�g�b�d�h�\�Z�y, �i�j�b�e�_�^�g�b�d�h-
�\�Z�y �b �\�g�_�e�_�^�g�b�d�h�\�Z�y [�J�_�r�_�g�b�y…, 1970].

�< �j�h�k�k�b�c�k�d�h�c �g�Z�m�q�g�h�c �e�b�l�_�j�Z�l�m�j�_ �i�j�b�g�y�l�Z �b�g�Z�y 
�k�b�k�l�_�f�Z �j�Z�k�q�e�_�g�_�g�b�y �i�e�_�c�k�l�h�p�_�g�Z, �q�_�f �\ �^�j�m�]�b�o 
�k�l�j�Z�g�Z�o �f�b�j�Z. �< �A�Z�i�Z�^�g�h�c �?�\�j�h�i�_ �_�]�h �^�_�e�y�l �g�Z �g�b�-̀
�g�b�c (1,81–0,8 �f�e�g �e.�g.), �k�j�_�^�g�b�c (0,8–0,13 �f�e�g �e.�g.) 
�b �\�_�j�o�g�b�c (0,13–0,01 �f�e�g �e.�g.). �< �J�h�k�k�b�b �i�e�_�c�k�l�h-
�p�_�g �j�Z�a�^�_�e�y�x�l �g�Z �g�b�`�g�b�c �b �\�_�j�o�g�b�c �w�h�i�e�_�c�k�l�h�p�_�g 
(1,81–0,8 �f�e�g �e.�g.) �b �g�b�`�g�b�c, �k�j�_�^�g�b�c �b �\�_�j�o�g�b�c 
�g�_�h�i�e�_�c�k�l�h�p�_�g (0,8–0,01 �f�e�g �e.�g.). �I�j�b �l�Z�d�h�f �q�e�_-
�g�_�g�b�b �w�h�i�e�_�c�k�l�h�p�_�g �k�h�h�l�\�_�l�k�l�\�m�_�l �_�\�j�h�i�_�c�k�d�h�f�m 
�g�b�`�g�_�f�m �i�e�_�c�k�l�h�p�_�g�m, �Z �g�_�h�i�e�_�c�k�l�h�p�_�g – �k�j�_�^�g�_�f�m 
�b �\�_�j�o�g�_�f�m �i�e�_�c�k�l�h�p�_�g�m. �< �d�g�b�]�_ �j�_�q�v �i�h�c�^�_�l �\ 
�h�k�g�h�\�g�h�f �h �i�_�j�\�h�c �i�h�e�h�\�b�g�_ �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z 
�i�h �_�\�j�h�i�_�c�k�d�h�c �r�d�Z�e�_ (�F�B�K 19–7), �b�e�b �h �g�b�`�g�_�f 
�b �i�_�j�\�h�c �i�h�e�h�\�b�g�_ �k�j�_�^�g�_�]�h �g�_�h�i�e�_�c�k�l�h�p�_�g�Z �k�h-
�]�e�Z�k�g�h �j�h�k�k�b�c�k�d�h�c �i�_�j�b�h�^�b�a�Z�p�b�b. �L�Z�d�h�c �r�b�j�h�d�b�c 

�o�j�h�g�h�e�h�]�b�q�_�k�d�b�c �b�g�l�_�j�\�Z�e �\�u�[�j�Z�g �i�h�l�h�f�m, �q�l�h �\ 
�d�j�m�i�g�u�o �]�_�h�]�j�Z�n�b�q�_�k�d�b�o �j�Z�c�h�g�Z�o �K�_�\�_�j�g�h�c, �P�_�g-
�l�j�Z�e�v�g�h�c �b �K�j�_�^�g�_�c �:�a�b�b �h�[�g�Z�j�m�`�_�g�u �g�Z�b�[�h�e�_�_ 
�j�Z�g�g�b�_ �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y, �k�\�b-
�^�_�l�_�e�v�k�l�\�m�x�s�b�_ �h �i�_�j�\�h�g�Z�q�Z�e�v�g�h�f �a�Z�k�_�e�_�g�b�b �w�l�b�o 
�l�_�j�j�b�l�h�j�b�c �q�_�e�h�\�_�d�h�f �b �h�l�g�h�k�y�s�b�_�k�y �d �j�Z�a�g�u�f 
�o�j�h�g�h�e�h�]�b�q�_�k�d�b�f �i�_�j�b�h�^�Z�f. �L�_�j�f�b�g «�g�_�h�i�e�_�c-
�k�l�h�p�_�g» �\ �l�_�d�k�l�_ �[�m�^�_�l �m�i�h�l�j�_�[�e�y�l�v�k�y �l�h�e�v�d�h �i�j�b 
�i�j�y�f�h�f �p�b�l�b�j�h�\�Z�g�b�b �j�Z�[�h�l �l�_�o �b�e�b �b�g�u�o �Z�\�l�h�j�h�\.

�B�k�o�h�^�y �b�a �h�k�h�[�_�g�g�h�k�l�_�c �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�y �b 
�k�l�j�h�_�g�b�y �q�_�l�\�_�j�l�b�q�g�h�c �l�h�e�s�b, �\ �w�l�h�c �]�e�Z�\�_ �[�m�^�_�l 
�j�Z�k�k�f�h�l�j�_�g�Z �k�i�_�p�b�n�b�d�Z �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�h�c 
�h�[�k�l�Z�g�h�\�d�b �\�h �\�g�_�e�_�^�g�b�d�h�\�h�c �a�h�g�_ �K�b�[�b�j�b, �l.�d. �k�Z-
�f�u�_ �k�_�\�_�j�g�u�_ �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�_ �f�_�k�l�h�g�Z�o�h�`-
�^�_�g�b�y �j�Z�k�i�h�e�h�`�_�g�u �g�b�`�_ 55° �k.�r .*

�J�_�d�h�g�k�l�j�m�d�p�b�y �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�o �m�k�e�h -
�\�b�c �\ �K�b�[�b�j�b �\ �w�i�h�o�m �i�e�_�c�k�l�h�p�_�g�Z �q�j�_�a�\�u�q�Z�c-
�g�h �\�Z�`�g�Z �^�e�y �j�_�r�_�g�b�y �\�h�i�j�h�k�Z �h �\�h�a�f�h�`�g�h�k�l�b 
�j�Z�g�g�_�]�h �i�j�h�g�b�d�g�h�\�_�g�b�y �q�_�e�h�\�_�d�Z �b �j�Z�k�k�_�e�_�g�b�y 
�_�]�h �\ �^�Z�g�g�h�f �j�_�]�b�h�g�_. �I�_�j�\�h�g�Z�q�Z�e�v�g�h�_ �a�Z�k�_�e�_-
�g�b�_ �q�_�e�h�\�_�d�h�f �e�x�[�h�c �l�_�j�j�b�l�h�j�b�b �^�_�l�_�j�f�b�g�b�j�h-
�\�Z�e�h�k�v �i�j�_�  ̀�^�_ �\�k�_�]�h �k�m�s�_�k�l�\�h�\�Z�g�b�_�f �d�h�f�n�h�j�l-
�g�u�o �m�k�e�h �\�b�c �^�e�y �_�]�h �i�j�h�`�b�\�Z�g�b�y. �D�h�f�n�h�j�l�g�h�k�l�v 
�m�k�e�h �\�b�c �k�d�e�Z�^�u�\�Z�e�Z�k�v �b�a �g�Z�e�b�q�b�y �[�b�h�e�h�]�b�q�_�k�d�b�o 
�j�_�k�m�j�k�h�\, �w�d�k�i�e�m�Z�l�Z�p�b�y �d�h�l�h�j�u�o �k�h�k�l�Z�\�e�y�e�Z �h�k-
�g�h�\�m �`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b �q�_�e�h�\�_�d�Z, �i�h�k�l�h�y�g�g�u�o 
�\�h�^�g�u�o �j�_�k�m�j�k�h�\, �b�k�l�h�q�g�b�d�h�\ �b�k�o�h�^�g�h�]�h �k�u�j�v�y 
�^�e�y �b�a�]�h�l�h�\�e�_�g�b�y �d�Z�f�_�g�g�u�o �h�j�m�^�b�c. �J�Z�a�g�h�h�[�j�Z-
�a�b�_ �[�b�h�e�h�]�b�q�_�k�d�b�o �j�_�k�m�j�k�h�\ �a�Z�\�b�k�_�e�h �\ �i�_�j�\�m�x 
�h�q�_�j�_�^�v �h�l �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�h�c �h�[�k�l�Z�g�h�\�d�b 
�\ �h�i�j�_�^�_�e�_�g�g�u�_ �i�_�j�b�h�^�u �i�e�_�c�k�l�h�p�_�g�Z. �D�e�b�f�Z�l�b-
�q�_�k�d�b�_ �d�h�e�_�[�Z�g�b�y �i�j�b �i�h�o�h�e�h�^�Z�g�b�b �b �i�h�l�_�i�e�_�g�b�b 
�a�g�Z�q�b�l�_�e�v�g�h �f�_�g�y�e�b �h�d�j�m�`�Z�\�r�b�_ �q�_�e�h�\�_�d�Z �e�Z�g�^-
�r�Z�n�l�u, �j�Z�k�l�b�l�_�e�v�g�m�x �k�j�_�^�m �b �`�b�\�h�l�g�u�c �f�b�j. �Q�_-
�e�h�\�_�d �^�h�e�`�_�g �[�u�e �i�j�b�k�i�h�k�Z�[�e�b�\�Z�l�v�k�y �d �i�_�j�_�f�_�g�_ 
�i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�o �m�k�e�h�\�b�c �b �i�j�b �g�_�h�[-
�o�h�^�b�f�h�k�l�b �f�_�g�y�l�v �Z�^�Z�i�l�Z�p�b�h�g�g�u�_ �k�l�j�Z�l�_�]�b�b, �q�l�h 
�g�_ �f�h�]�e�h �g�_ �h�l�j�Z�a�b�l�v�k�y �g�Z �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_-
�k�d�h�f �d�h�f�i�e�_�d�k�_.

�J�Z�a�j�_�r�Z�x�s�Z�y �k�i�h�k�h�[�g�h�k�l�v �b �g�_�i�j�_�j�u�\�g�h�k�l�v 
�d�e�b�f�Z�l�b�q�_�k�d�h�c �a�Z�i�b�k�b �a�Z�\�b�k�y�l �h�l �j�Z�g�]�h�\ �d�e�b�f�Z�l�b-
�q�_�k�d�b�o �j�b�l�f�h�\ �b �b�o �^�e�b�l�_�e�v�g�h�k�l�b. �< �g�Z�k�l�h�y�s�_�_ �\�j�_-
�f�y �\�u�y�\�e�_�g�u �j�b�l�f�u �j�Z�a�e�b�q�g�h�c �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b 
[�:�j�o�b�i�h�\ �b �^�j., 1998]. �B�a�\�_�k�l�g�u �]�h�^�b�q�g�u�_ �j�b�l�f�u, 
�a�Z�n�b�d�k�b�j�h�\�Z�g�g�u�_ �\ �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�y�o 
�k�_�a�h�g�g�h-�k�e�h�b�k�l�u�o �e�_�g�l�h�q�g�u�o �]�e�b�g �b �h�a�_�j�g�u�o �h�k�Z�^-
�d�Z�o, �\�u�y�\�e�_�g�g�u�o �\ �g�_�d�h�l�h�j�u�o �j�_�]�b�h�g�Z�o. �B�a�\�_�k�l�_�g 
�d�j�Z�l�d�h�\�j�_�f�_�g�g�u�c �d�e�b�f�Z�l�b�q�_�k�d�b�c �j�b�l�f �R�g�b�l�g�b�d�h-
�\�Z �^�e�b�l�_�e�v�g�h�k�l�v�x 1 850 �e�_�l, �k�h�k�l�h�y�s�b�c �b�a �q�_�l�u�j�_�o 

* �F�_�k�l�h�g�Z�o�h�`�^�_�g�b�_ �>�b�j�b�g�]-�X�j�y�o �g�Z�o�h�^�b�l�k�y �k�_�\�_�j�g�_�_, �\ �j�Z�c�h�g�_ �\�_�q�g�h�c �f�_�j�a�e�h�l�u, �g�h �\ �k�\�y�a�b �k �g�_�h�i�j�_�^�_-
�e�_�g�g�h�k�l�v�x �_�]�h �o�j�h�g�h�k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�]�h �i�h�e�h�`�_�g�b�y �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�_ �m�k�e�h�\�b�y �\ �w�l�h�f �j�Z�c�h�g�_ �[�m�^�m�l 
�j�Z�k�k�f�h�l�j�_�g�u �h�l�^�_�e�v�g�h.
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�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�u�o �k�h�[�u�l�b�c �i�h 200–250 �e�_�l �k �a�Z-
�d�h�g�h�f�_�j�g�h�c �\�Z�j�b�Z�p�b�_�c �l�_�i�e�h- �b �\�e�Z�]�h�h�[�_�k�i�_�q�_�g-
�g�h�k�l�b �b �k�f�_�g�h�c �j�Z�k�l�b�l�_�e�v�g�h�k�l�b. �K�m�s�_�k�l�\�m�_�l �j�b�l�f 
�\ 10 �l�u�k. �e�_�l, �h�[�m�k�e�h�\�e�_�g�g�u�c �Z�\�l�h�d�h�e�_�[�Z�l�_�e�v�g�u�f 
�o�Z�j�Z�d�l�_�j�h�f �w�g�_�j�]�h- �b �f�Z�k�k�h�h�[�f�_�g�Z �\ �k�b�k�l�_�f�_ «�h�d�_-
�Z�g – �Z�l�f�h�k�n�_�j�Z – �k�m�r�Z – �e�_�^�g�b�d�b» (�]�_�h�i�e�Z�g�_�l�Z�j�g�u�c 
�n�Z�d�l�h�j, �n�Z�d�l�h�j �j�_�]�m�e�y�p�b�b �d�e�b�f�Z�l�Z).

�>�e�y �i�h�k�e�_�^�g�b�o �^�\�m�o �l�u�k�y�q �e�_�l �^�_�g�^�j�h�o�j�h�g�h-
�e�h�]�b�q�_�k�d�b�f �f�_�l�h�^�h�f �\�u�y�\�e�_�g�u �j�_�]�b�h�g�Z�e�v�g�u�_ 
�k�\�_�j�o �\�_�d�h�\�u�_ (160–170 �e�_�l) �b �\�g�m�l�j�b�\�_�d�h�\�u�_ 
(40–50, 30–33 �b 11 �e�_�l) �p�b�d�e�u [�<�Z�]�Z�g�h�\ �b �^�j., 
2008]. �G�Z �I�h�e�y�j�g�h�f �M�j�Z�e�_ �m�k�l�Z�g�h�\�e�_�g�u �^�\�Z �b�k-
�d�e�x�q�b�l�_�e�v�g�h �o�h�e�h�^�g�u�o �i�_�j�b�h�^�Z �\ �k�_�j�_�^�b�g�_ XV 
�b �\ XIX �\ . �O�h�e�h�^�g�u�_ �e�_�l�g�b�_ �k�_�a�h�g�u �h�l�f�_�q�_�g�u 
�\ �d�h�g�p�_ XIII – �g�Z�q�Z�e�_ XIV �\., �k�_�j�_�^�b�g�_ XIV �b 
�g�Z�q�Z�e�_ XIX �\. [�<�Z�]�Z�g�h�\, �R�b�y�l�h�\, �F�Z�a�_�i�Z, 1996; 
�R�b�y�l�h�\, �O�h�g�l�_�f�b�j�h�\, �=�h�j�e�Z�g�h�\�Z, 2002]. �B�a �i�b�k�v-
�f�_�g�g�u�o �b�k�l�h�q�g�b�d�h�\ �i�h �k�j�_�^�g�_�\�_�d�h�\�h�c �b�k�l�h�j�b�b 
�k�l�j�Z�g �P�_�g�l�j�Z�e�v�g�h�c �b �<�h�k�l�h�q�g�h�c �?�\�j�h�i�u �b�a�\�_�k�l�g�h 
�h �d�Z�l�Z�k�l�j�h�n�b�q�_�k�d�b�o �i�h�k�e�_�^�k�l�\�b�y�o �\�g�m�l�j�b�\�_�d�h-
�\�u�o �b�a�f�_�g�_�g�b�c �d�e�b�f�Z�l�Z �\ XI–XVII �\�\., �d�h�]�^�Z �]�h-
�e�h�^ �b �[�h�e�_�a�g�b �m�g�h�k�b�e�b �f�b�e�e�b�h�g�u �`�b�a�g�_�c. �H�k�h-
�[�_�g�g�h �i�Z�]�m�[�g�u�f�b �[�u�e�b �b�a�f�_�g�_�g�b�y �d�e�b�f�Z�l�Z �^�e�y 
�a�_�f�e�_�^�_�e�v�q�_�k�d�b�o �g�Z�j�h�^�h�\: �l�j�b-�q�_�l�u�j�_ �o�h�e�h�^�g�u�o 
�e�_�l�Z �i�j�b�\�h�^�b�e�b �d �]�h�e�h�^�m, �[�h�e�_�a�g�y�f �b �f�Z�k�k�h�\�h-
�f�m �\�u�f�b�j�Z�g�b�x �e�x�^�_�c. �;�u�k�l�j�_�_ �i�j�b�k�i�h�k�Z�[�e�b�\�Z-
�e�b�k�v �d �d�j�Z�l�d�h�k�j�h�q�g�u�f �b�a�f�_�g�_�g�b�y�f �d�e�b�f�Z�l�Z �h�o�h�l-
�g�b�d�b �b �j�u�[�h�e�h�\�u, �o�h�l�y �b �h�g�b �g�_ �f�h�]�e�b �g�_ �b�k�i�u-
�l�u�\�Z�l�v �\�e�b�y�g�b�y �b�a�f�_�g�_�g�b�c �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b-
�q�_�k�d�h�c �h�[�k�l�Z�g�h�\�d�b. �L�Z�d�b�_ �`�_ �p�b�d�e�u �d�h�e�_�[�Z�g�b�c 
�d�e�b�f�Z�l�Z �f�h�]�e�b �[�u�l�v �g�_ �l�h�e�v�d�h �\ �]�h�e�h�p�_�g�_, �g�h �b 
�\ �i�e�_�c�k�l�h�p�_�g�_.

�G�Z �j�Z�g�g�_�f �w�l�Z�i�_ �j�Z�a�\�b�l�b�y �q�_�e�h�\�_�d�Z �[�h�e�v�r�h�_ 
�a�g�Z�q�_�g�b�_ �^�e�y �_�]�h �`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b �b�f�_�e�b �d�j�Z�l-
�d�h�k�j�h�q�g�u�_ �d�e�b�f�Z�l�b�q�_�k�d�b�_ �j�b�l�f�u, �\ �l�h �\�j�_�f�y �d�Z�d 
�^�h�e�]�h�k�j�h�q�g�u�_ �j�b�l�f�u �f�h�]�e�b �g�_ �h�d�Z�a�u�\�Z�l�v �k�m�s�_-
�k�l�\�_�g�g�h�]�h �\�e�b�y�g�b�y �g�Z �`�b�a�g�v �h�^�g�h�]�h �i�h�d�h�e�_�g�b�y. 
�E�x�^�b �e�b�[�h �i�j�b�k�i�h�k�Z�[�e�b�\�Z�e�b�k�v �d �g�b�f, �e�b�[�h �i�h-
�k�l�_�i�_�g�g�h �f�b�]�j�b�j�h�\�Z�e�b �g�Z �[�h�e�_�_ �[�e�Z�]�h�i�j�b�y�l�g�u�_ �i�h 
�w�d�h�e�h�]�b�q�_�k�d�b�f �m�k�e�h�\�b�y�f �l�_�j�j�b�l�h�j�b�b. �I�h�k�e�_�^�k�l�\�b�y 
�d�e�b�f�Z�l�b�q�_�k�d�b�o �n�e�m�d�l�m�Z�p�b�c �i�j�b �d�j�Z�l�d�h�k�j�h�q�g�u�o 
�j�b�l�f�Z�o �f�h�]�e�b �[�u�l�v �[�h�e�_�_ �k�m�s�_�k�l�\�_�g�g�u�f�b, �Z �b�g�h-
�]�^�Z �b �d�Z�l�Z�k�l�j�h�n�b�q�_�k�d�b�f�b. �< �j�Z�f�d�Z�o �^�h�e�]�h�k�j�h�q�g�u�o 
�d�e�b�f�Z�l�b�q�_�k�d�b�o �j�b�l�f�h�\ �b�a�f�_�g�_�g�b�y �\ �j�Z�k�l�b�l�_�e�v�g�h�f 
�b �`�b�\�h�l�g�h�f �f�b�j�_ �i�j�h�b�k�o�h�^�b�e�b �i�h�k�l�_�i�_�g�g�h, �b �q�_�e�h-
�\�_�d �f�h�] �i�j�b�k�i�h�k�Z�[�e�b�\�Z�l�v�k�y �d �i�Z�e�_�h�w�d�h�e�h�]�b�q�_�k�d�b�f 
�m�k�e�h�\�b�y�f, �f�_�g�y�y �Z�^�Z�i�l�Z�p�b�h�g�g�m�x �k�l�j�Z�l�_�]�b�x, �q�l�h 
�i�h�j�h�c �[�u�e�h �l�j�m�^�g�h �k�^�_�e�Z�l�v �a�Z �d�h�j�h�l�d�h�_ �\�j�_�f�y.

�@�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�v �e�x�^�_�c �\�h �f�g�h�]�h�f �[�u�e�Z 
�h�[�m�k�e�h�\�e�_�g�Z �r�b�j�h�l�g�u�f �j�Z�k�k�_�e�_�g�b�_�f �b�o �i�h�i�m-
�e�y�p�b�c. �< �m�k�e�h�\�b�y�o �l�j�h�i�b�d�h�\ �b �k�m�[�l�j�h�i�b�d�h�\ �\ 
�j�Z�p�b�h�g�_ �i�b�l�Z�g�b�y �q�_�e�h�\�_�d�Z �a�g�Z�q�b�l�_�e�v�g�h�_ �f�_�k�l�h 
�a�Z�g�b�f�Z�e�Z �j�Z�k�l�b�l�_�e�v�g�Z�y �i�b�s�Z. �J�Z�k�l�b�l�_�e�v�g�u�_ �j�_-

�k�m�j�k�u �i�h�d�j�u�\�Z�e�b 70–80 % �i�h�l�j�_�[�g�h�k�l�_�c �q�_�e�h�\�_�d�Z 
�\ �l�_�q�_�g�b�_ �\�k�_�]�h �]�h�^�Z. �K�_�\�_�j�g�_�_ �`�_ 45–50° �k.�r ., 
�g�Z�i�j�b�f�_�j �g�Z �:�e�l�Z�_, �j�Z�k�l�b�l�_�e�v�g�u�_ �j�_�k�m�j�k�u �f�h�]-
�e�b �h�[�_�k�i�_�q�b�l�v �i�b�l�Z�g�b�_ �e�x�^�_�c �e�b�r�v �g�Z 10–15 % 
�\ �l�_�q�_�g�b�_ �^�\�m�o-�l�j�_�o �e�_�l�g�b�o �f�_�k�y�p�_�\. �H�k�g�h�\�g�m�x 
�i�b�s�m �q�_�e�h�\�_�d �^�h�[�u�\�Z�e �a�Z �k�q�_�l �h�o�h�l�u, �Z �\ �[�h�e�_�_ 
�i�h�a�^�g�_�_ �\�j�_�f�y (�\ �k�j�_�^�g�_�f �b �\�_�j�o�g�_�f �i�Z�e�_�h�e�b-
�l�_) – �j�u�[�h�e�h�\�k�l�\�Z. �W�l�h �l�j�_�[�h�\�Z�e�h �[�h�e�_�_ �k�e�h�`-
�g�h�c �k�h�p�b�Z�e�v�g�h�c �h�j�]�Z�g�b�a�Z�p�b�b, �d�h�e�e�_�d�l�b�\�g�h�k�l�b, 
�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y �k�j�_�^�k�l�\ �h�o�h�l�u �b �j�u�[�g�h�c �e�h�\-
�e�b, �q�l�h �g�_ �f�h�]�e�h �g�_ �h�l�j�Z�a�b�l�v�k�y �g�Z �j�Z�a�\�b�l�b�b �d�h�]-
�g�b�l�b�\�g�u�o �k�i�h�k�h�[�g�h�k�l�_�c �q�_�e�h�\�_�d�Z. �>�e�b�l�_�e�v�g�u�_ 
�w�d�k�i�_�^�b�p�b�b �i�j�b �n�m�j�Z�`�b�j�h�\�Z�g�b�b �k�i�h�k�h�[�k�l�\�h�\�Z-
�e�b �d�j�Z�l�d�h�\�j�_�f�_�g�g�u�f �d�h�g�l�Z�d�l�Z�f �k �i�h�i�m�e�y�p�b�y�f�b, 
�j�Z�k�k�_�e�y�\�r�b�f�b�k�y �g�Z �k�h�i�j�_�^�_�e�v�g�u�o �l�_�j�j�b�l�h�j�b�y�o. 
�W�l�h �f�h�]�e�h �i�j�b�\�h�^�b�l�v �d �h�[�f�_�g�m �b�g�g�h�\�Z�p�b�y�f�b �b 
�]�_�g�g�h�f�m �^�j�_�c�n�m, �q�l�h �\ �d�h�g�_�q�g�h�f �b�l�h�]�_ �g�_�b�a�[�_�`�g�h 
�i�h�e�h�`�b�l�_�e�v�g�h �k�d�Z�a�u�\�Z�e�h�k�v �g�Z �^�Z�e�v�g�_�c�r�_�f �w�\�h-
�e�x�p�b�h�g�g�h�f �j�Z�a�\�b�l�b�b �h�[�_�b�o �i�h�i�m�e�y�p�b�c. �;�h�e�_�_ 
�l�y�`�_�e�u�_ �i�Z�e�_�h�w�d�h�e�h�]�b�q�_�k�d�b�_ �m�k�e�h�\�b�y �h�[�b�l�Z�g�b�y 
�l�j�_�[�h�\�Z�e�b �h�l �q�_�e�h�\�_�q�_�k�d�b�o �d�h�e�e�_�d�l�b�\�h�\ �[�h�e�v�r�_�c 
�f�h�[�b�e�v�g�h�k�l�b �b �\�u�j�Z�[�h�l�d�b �^�j�m�]�b�o �Z�^�Z�i�l�Z�p�b�h�g-
�g�u�o �k�l�j�Z�l�_�]�b�c, �k�i�h�k�h�[�k�l�\�m�x�s�b�o �\�u�`�b�\�Z�g�b�x �\ 
�k�m�j�h�\�u�o �m�k�e�h�\�b�y�o, �i�h �k�j�Z�\�g�_�g�b�x �k �i�h�i�m�e�y�p�b�y�f�b 
�e�x�^�_�c, �d�h�l�h�j�u�_ �b�k�i�h�e�v�a�h�\�Z�e�b �\ �j�Z�p�b�h�g�_ �i�b�l�Z�g�b�y 
�i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �j�Z�k�l�b�l�_�e�v�g�u�_ �j�_�k�m�j�k�u.

�J�_�d�h�g�k�l�j�m�d�p�b�y �d�e�b�f�Z�l�h�k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�c �j�b�l-
�f�b�q�g�h�k�l�b �\ �i�e�_�c�k�l�h�p�_�g�_ �l�j�_�[�m�_�l �d�h�f�i�e�_�d�k�g�h�]�h 
�i�h�^�o�h�^�Z. �L�Z�d, �\ �b�a�m�q�_�g�b�b �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �k�l�h�y-
�g�h�d �:�e�l�Z�y �d�j�h�f�_ �Z�j�o�_�h�e�h�]�h�\ �i�j�b�g�b�f�Z�x�l �m�q�Z�k�l�b�_ �b 
�^�j�m�]�b�_ �k�i�_�p�b�Z�e�b�k�l�u – �]�_�h�e�h�]�b, �]�_�h�f�h�j�n�h�e�h�]�b, �]�_�h -
�o�j�h�g�h�e�h�]�b, �i�Z�e�b�g�h�e�h�]�b, �i�Z�e�_�h�g�l�h�e�h�]�b, �q�l�h �i�h�a�\�h-
�e�y�_�l �k �[�h�e�v�r�h�c �^�h�k�l�h�\�_�j�g�h�k�l�v�x �i�j�h�k�e�_�^�b�l�v �\�k�_ 
�i�Z�e�_�h�d�e�b�f�Z�l�b�q�_�k�d�b�_ �b�a�f�_�g�_�g�b�y �\ �w�l�h�f �j�Z�c�h�g�_ �g�Z 
�i�j�h�l�y�`�_�g�b�b �g�_�k�d�h�e�v�d�b�o �k�h�l�_�g �l�u�k�y�q �e�_�l.

�G�b�`�g�y�y �]�j�Z�g�b�p�Z �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z (�g�b�`�g�_-
�]�h �g�_�h�i�e�_�c�k�l�h�p�_�g�Z) �g�Z �h�k�g�h�\�Z�g�b�b �[�h�e�v�r�h�]�h �d�h�e�b-
�q�_�k�l�\�Z �^�Z�g�g�u�o �i�j�h�\�_�^�_�g�Z �\�g�m�l�j�b �_�\�k�b�g�k�d�h�]�h �i�_�^�h-
�d�h�f�i�e�_�d�k�Z, �h�l�g�h�k�y�s�_�]�h�k�y �d 19-�c �b�a�h�l�h�i�g�h�c �k�l�Z�^�b�b 
[�A�u�d�b�g, �A�u�d�b�g�Z, �H�j�e�h�\�Z, 2000; �>�h�[�j�_�p�h�\, �A�u�d�b�g, 
�A�u�d�b�g�Z, 2003; �b �^�j.]. �< �j�Z�f�d�Z�o �w�i�h�o�b �;�j�x�g�_�k �\ 
�[�Z�c�d�Z�e�v�k�d�h�c �a�Z�i�b�k�b, �d�Z�d �b �\ �f�h�j�k�d�b�o �b�a�h�l�h�i�g�u�o 
�k�o�_�f�Z�o, �\�u�^�_�e�y�_�l�k�y 19 �d�e�b�f�Z�l�b�q�_�k�d�b�o �k�h�[�u�l�b�c – 
10 �l�_�i�e�u�o �f�_�`�e�_�^�g�b�d�h�\�u�o �b 9 �o�h�e�h�^�g�u�o �e�_�^�g�b-
�d�h�\�u�o �w�i�h�o [�D�Z�j�Z�[�Z�g�h�\ �b �^�j., 2001; �D�m�a�v�f�b�g �F.�B. 
�b �^�j., 2001; �b �^�j.].

�J�_�a�m�e�v�l�Z�l�u �f�g�h�]�h�e�_�l�g�b�o �i�Z�e�_�h�i�_�^�h�e�h�]�b�q�_�k�d�b�o, 
�i�Z�e�_�h�f�Z�]�g�b�l�g�u�o, �i�Z�e�_�h�g�l�h�e�h�]�b�q�_�k�d�b�o �b�k�k�e�_�^�h�\�Z-
�g�b�c, �^�Z�g�g�u�_ �j�Z�^�b�h�m�]�e�_�j�h�^�g�h�]�h �b �l�_�j�f�h�e�x�f�b�g�_�k-
�p�_�g�l�g�h�]�h �^�Z�l�b�j�h�\�Z�g�b�y �[�h�e�_�_ 100 �g�h�\�u�o �e�_�k�k�h�\�h-
�i�h�q�\�_�g�g�u�o �j�Z�a�j�_�a�h�\, �Z �l�Z�d�`�_ �j�_�\�b�a�b�y �\�k�_�o �j�Z�g�_�_ 
�h�i�m�[�e�b�d�h�\�Z�g�g�u�o �f�Z�l�_�j�b�Z�e�h�\ �i�h�a�\�h�e�b�e�b �i�j�h�\�_�k�l�b 
�^�_�l�Z�e�v�g�m�x �d�h�j�j�_�e�y�p�b�x �j�Z�a�j�_�a�h�\ �i�m�l�_�f �i�j�h�k�e�_�`�b-
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�\�Z�g�b�y �i�h�q�\�_�g�g�u�o �]�h�j�b�a�h�g�l�h�\ �b �i�_�^�h�d�h�f�i�e�_�d�k�h�\, 
�b�f�_�x�s�b�o �h�^�b�g�Z�d�h�\�u�_ �f�h�j�n�h�l�b�i�b�q�_�k�d�b�_ �i�j�b�a�g�Z-
�d�b, �g�Z �[�h�e�v�r�h�c �l�_�j�j�b�l�h�j�b�b, �q�l�h �^�Z�e�h �\�h�a�f�h�`�g�h�k�l�v 
�m�l�h�q�g�b�l�v �j�Z�g�_�_ �j�Z�a�j�Z�[�h�l�Z�g�g�m�x �k�o�_�f�m �k�m�[�Z�w�j�Z�e�v�g�h�c 
�l�h�e�s�b �b �m�k�l�Z�g�h�\�b�l�v �i�h�e�g�m�x �e�_�k�k�h�\�h-�i�h�q�\�_�g�g�m�x �i�h-
�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v �g�Z �x�]�_ �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b �^�e�y �\�k�_-
�]�h �o�j�h�g�Z �;�j�x�g�_�k [�>�h�[�j�_�p�h�\, �A�u�d�b�g, �A�u�d�b�g�Z, 2003; 
�A�u�d�b�g, �A�u�d�b�g�Z, �A�Z�`�b�]�b�g, 2007; �A�u�d�b�g�Z, �A�u�d�b�g, 
2012; �b �^�j.]. �< �^�Z�g�g�h�c �e�_�k�k�h�\�h-�i�h�q�\�_�g�g�h�c �i�h�k�e�_-
�^�h�\�Z�l�_�e�v�g�h�k�l�b �l�Z�d�`�_ �\�u�^�_�e�_�g�h 10 �l�_�i�e�u�o �i�_�j�b�h�^�h�\ 
(�i�_�^�h�d�h�f�i�e�_�d�k�h�\), �j�Z�a�^�_�e�_�g�g�u�o �f�h�s�g�u�f�b �k�e�h�y�f�b 
�e�_�k�k�h�\, �q�l�h �k�h�h�l�\�_�l�k�l�\�m�_�l �[�Z�c�d�Z�e�v�k�d�h�c �i�Z�e�_�h�d�e�b-
�f�Z�l�b�q�_�k�d�h�c �a�Z�i�b�k�b �a�Z �i�h�k�e�_�^�g�b�_ 800 �l�u�k. �e�_�l, �k�l�Z-
�^�b�y�f �b�a�h�l�h�i�g�h-�d�b�k�e�h�j�h�^�g�h�c �r�d�Z�e�u �h�d�_�Z�g�b�q�_�k�d�b�o 
�h�k�Z�^�d�h�\ �b �a�Z�i�b�k�b �l�_�f�i�_�j�Z�l�m�j�u �\ �e�_�^�h�\�h�f �d�_�j�g�_ �g�Z 
�k�l�Z�g�p�b�b «�<�h�k�l�h�d» �\ �:�g�l�Z�j�d�l�b�^�_ [�A�u�d�b�g, �A�u�d�b�g�Z, 
�A�Z�`�b�]�b�g, 2007].

�B�a�m�q�_�g�b�_ �k�l�j�Z�l�b�]�j�Z�n�b�b �j�u�o�e�u�o �q�_�l�\�_�j�l�b�q-
�g�u�o �h�l�e�h�`�_�g�b�c �K�b�[�b�j�b �b�f�_�_�l �^�Z�\�g�x�x �b�k�l�h�j�b�x. 
�< �i�_�j�\�h�c �i�h�e�h�\�b�g�_ �i�j�h�r�e�h�]�h �\�_�d�Z �b�a�m�q�_�g�b�_�f 
�i�e�_�c�k�l�h�p�_�g�Z �a�Z�g�b�f�Z�e�b�k�v �\ �h�k�g�h�\�g�h�f �g�_�f�g�h�]�h-
�q�b�k�e�_�g�g�u�_ �j�Z�[�h�l�g�b�d�b �\�m�a�h�\ �b �]�_�h�e�h�]�b �b�a �F�h�k�d�\�u 
�b �E�_�g�b�g�]�j�Z�^�Z, �Z �l�Z�d�`�_ �k�i�_�p�b�Z�e�b�k�l�u �i�h �]�_�h�e�h�]�b-
�q�_�k�d�h�c �k�t�_�f�d�_ �b�a �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o �m�q�j�_�`�^�_�g�b�c 
�K�b�[�b�j�b. �K�b�l�m�Z�p�b�y �d�h�j�_�g�g�u�f �h�[�j�Z�a�h�f �b�a�f�_�g�b-
�e�Z�k�v �k �k�h�a�^�Z�g�b�_�f �\ 1957 �]. �K�b�[�b�j�k�d�h�]�h �h�l�^�_�e�_-
�g�b�y �:�G �K�K�K�J �b �Z�d�Z�^�_�f�b�q�_�k�d�b�o �b�g�k�l�b�l�m�l�h�\ �]�_�h-
�e�h�]�b�q�_�k�d�h�]�h �i�j�h�n�b�e�y �\ �G�h�\�h�k�b�[�b�j�k�d�_, �B�j�d�m�l�k�d�_ 
�b �M�e�Z�g-�M�^�w. �H�k�h�[�_�g�g�h �[�h�e�v�r�h�c �\�d�e�Z�^ �\ �b�a�m�q�_�g�b�_ 
�q�_�l�\�_�j�l�b�q�g�u�o �h�l�e�h�`�_�g�b�c �K�b�[�b�j�b �\�g�_�k�e�b �b�k�k�e�_-
�^�h�\�Z�l�_�e�b �b�a �B�g�k�l�b�l�m�l�Z �]�_�h�e�h�]�b�b �b �]�_�h�n�b�a�b�d�b �K�H 
�:�G �K�K�K�J, �]�^�_ �[�u�e �k�h�a�^�Z�g �k�i�_�p�b�Z�e�v�g�u�c �h�l�^�_�e �i�h� ̂
�j�m�d�h�\�h�^�k�l�\�h�f �\�u�^�Z�x�s�_�]�h�k�y �m�q�_�g�h�]�h �q�e.-�d�h�j. �:�G 
�K�K�K�J �<.�G. �K�Z�d�k�Z. �B�f�b �[�u�e�Z �i�j�h�\�_�^�_�g�Z �h�]�j�h�f�g�Z�y 
�j�Z�[�h�l�Z �i�h �b�k�k�e�_�^�h�\�Z�g�b�x �k�l�j�Z�l�b�]�j�Z�n�b�b, �i�Z�e�_�h�]�_�h-
�]�j�Z�n�b�b, �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�o �m�k�e�h�\�b�c �q�_�l-
�\�_�j�l�b�q�g�h�]�h �i�_�j�b�h�^�Z �K�b�[�b�j�b, �h�i�m�[�e�b�d�h�\�Z�g�u �k�h�l�g�b 
�k�l�Z�l�_�c �b �^�_�k�y�l�d�b �d�g�b�] [�:�^�Z�f�_�g�d�h, 1974; �:�j�o�b�i�h�\, 
1971; �:�j�o�b�i�h�\ �b �^�j., 1970; �<�h�e�d�h�\, 1971; �<�h�e�d�h�\, 
�<�h�e�d�h�\�Z, �A�Z�^�d�h�\�Z, 1969; �<�h�e�d�h�\, �:�j�o�b�i�h�\, 1978; 
�<�h�e�d�h�\�Z, 1977; �>�_�j�]�Z�q�_�\�Z, 1984; �>�_�j�]�Z�q�_�\�Z, �A�u�d�b-
�g�Z, 1988; �>�_�j�]�Z�q�_�\�Z, �>�_�j�_�\�y�g�d�h, �N�_�^�_�g�_�\�Z, 2006; 
�>�_�\�y�l�d�b�g, 1965; �A�m�[�Z�d�h�\, 1986; �A�u�d�b�g�Z, �<�h�e�d�h�\, 
�>�_�j�]�Z�q�_�\�Z, 1981; �K�Z�d�k, 1953; �L�j�h�b�p�d�b�c, 1966, 
1979; �b �^�j.].

�>�e�y �g�Z�r�_�]�h �b�k�k�e�_�^�h�\�Z�g�b�y �h�k�h�[�h�_ �a�g�Z�q�_�g�b�_ �b�f�_-
�_�l �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�_ �j�Z�k�q�e�_�g�_�g�b�_ �e�_�k�k�h�\�h-�i�h�q�\�_�g-
�g�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �i�e�_�c�k�l�h�p�_�g�Z �x�]�Z �A�Z�i�Z�^�g�h�c 
�K�b�[�b�j�b, �]�^�_ �k�h�k�j�_�^�h�l�h�q�_�g�u �h�k�g�h�\�g�u�_ �j�Z�g�g�_�i�Z�e�_�h -
�e�b�l�b�q�_�k�d�b�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y: �D�Z�j�Z�f�Z, �F�h�o�h�\�h, 
�M�e�Z�e�b�g�d�Z. �D�h�f�i�e�_�d�k�g�u�_ �b�k�k�e�_�^�h�\�Z�g�b�y �e�_�k�k�h�\�h-
�i�h�q �\�_�g�g�u�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c �\ �w�l�h�f �j�_�]�b�h�g�_ 
�^�Z�x�l �g�Z�b�[�h�e�_�_ �^�h�k�l�h�\�_�j�g�m�x �b�g�n�h�j�f�Z�p�b�x �h �i�j�b-

�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o �\ �X�`�g�h�c �K�b�[�b�j�b 
�\ �i�e�_�c�k�l�h�p�_�g�_. �G�Z�b�[�h�e�v�r�b�c �h�[�t�_�f �j�Z�[�h�l �[�u�e �\�u-
�i�h�e�g�_�g �<.�K. �A�u�d�b�g�h�c �b �<.�K. �A�u�d�b�g�u�f, �h�i�m�[�e�b�d�h-
�\�Z�\�r�b�f�b �^�\�_ �h�[�h�[�s�Z�x�s�b�_ �f�h�g�h�]�j�Z�n�b�b [�A�u�d�b�g, 
2012; �A�u�d�b�g�Z, �A�u�d�b�g, 2012].

�<�Z�`�g�m�x �j�h�e�v �\ �j�_�d�h�g�k�l�j�m�d�p�b�b �i�j�b�j�h�^�g�h�c �k�j�_-
�^�u �b �b�a�f�_�g�_�g�b�c �d�e�b�f�Z�l�Z �\ �K�b�[�b�j�b �k�u�]�j�Z�e�b �i�j�h-
�]�j�Z�f�f�u �f�_�`�^�b�k�p�b�i�e�b�g�Z�j�g�u�o �b�g�l�_�]�j�Z�p�b�h�g�g�u�o �b�k-
�k�e�_�^�h�\�Z�g�b�c, �d�h�l�h�j�u�_ �\�u�i�h�e�g�y�e�b�k�v �k 1997 �i�h 2006 �]. 
�k�h�l�j�m�^�g�b�d�Z�f�b �^�_�k�y�l�b �b�g�k�l�b�l�m�l�h�\ �K�b�[�b�j�k�d�h�]�h �h�l-
�^�_�e�_�g�b�y �J�:�G. �I�h �b�l�h�]�Z�f �w�l�b�o �b�k�k�e�_�^�h�\�Z�g�b�c �[�u�e�b 
�h�i�m�[�e�b�d�h�\�Z�g�u �^�_�k�y�l�d�b �k�l�Z�l�_�c �b �l�j�b �d�h�e�e�_�d�l�b�\�g�u�_ 
�f�h�g�h�]�j�Z�n�b�b [�I�j�h�[�e�_�f�u �j�_�d�h�g�k�l�j�m�d�p�b�b �d�e�b�f�Z�l�Z…, 
1998, 2000; �=�e�h�[�Z�e�v�g�u�_ �b �j�_�]�b�h�g�Z�e�v�g�u�_ �b�a�f�_�g�_-
�g�b�y…, 2008].

�F�h�s�g�h�k�l�v �e�_�k�k�h�\�h-�i�h�q�\�_�g�g�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v-
�g�h�k�l�b �g�Z �x�]�_ �K�b�[�b�j�b �^�h�k�l�b�]�Z�_�l 120 �f, �b �q�_�j�_�^�h-
�\�Z�g�b�_ �h�l�e�h�`�_�g�b�c �e�_�k�k�Z (�o�h�e�h�^�g�u�_ �w�i�h�o�b) �b �i�_�^�h-
�d�h�f�i�e�_�d�k�h�\ (�l�_�i�e�u�_ �w�i�h�o�b) �k�h�h�l�\�_�l�k�l�\�m�_�l �k�l�Z�^�b�y�f 
�b�a�h�l�h�i�g�h-�d�b�k�e�h�j�h�^�g�h�c �r�d�Z�e�u �h�d�_�Z�g�b�q�_�k�d�b�o �h�k�Z�^-
�d�h�\ [�>�h�[�j�_�p�h�\, �A�u�d�b�g, �A�u�d�b�g�Z, 2003]. �G�Z�b�[�h�e�_�_ 
�i�h�e�g�Z�y �h�[�h�[�s�Z�x�s�Z�y �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�Z�y �k�o�_�f�Z �k�m�[-
�Z�w�j�Z�e�v�g�h�c �l�h�e�s�b �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b, �m�q�b�l�u�\�Z�x�s�Z�y 
�d�h�j�j�_�e�y�p�b�x �^�_�k�y�l�d�h�\ �j�Z�a�j�_�a�h�\ �k �f�g�h�]�h�f�_�l�j�h�\�h�c 
�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v�x �b�a �e�_�k�k�h�\, �i�h�q�\�_�g�g�u�o �]�h-
�j�b�a�h�g�l�h�\ �b �i�_�^�h�d�h�f�i�e�_�d�k�h�\, �b�f�_�x�s�b�o �h�^�b�g�Z�d�h-
�\�u�_ �f�h�j�n�h�l�b�i�b�q�_�k�d�b�_ �i�j�b�a�g�Z�d�b, �[�u�e�Z �i�j�_�^�e�h�`�_�g�Z 
�K.�: . �:�j�o�b�i�h�\�u�f, �<.�K. �<�h�e�d�h�\�h�c [1994], �B.�: . �<�h�e-
�d�h�\�u�f �b �<.�K. �A�u�d�b�g�h�c [1991]. �>�Z�e�v�g�_�c�r�_�_ �b�a�m�q�_-
�g�b�_ �k�m�[ �Z�w�j�Z�e�v�g�h�c �l�h�e�s�b �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b, �h�k�h-
�[�_�g�g�h �\ �D�m�a�g�_�p�d�h�c �d�h�l�e�h�\�b�g�_ �b �G�h�\�h�k�b�[�b�j�k�d�h�f 
�I�j�b�h�[�v�_, �i�h�a�\�h�e�b�e�h �m�k�l�Z�g�h�\�b�l�v �i�h�e�g�m�x �e�_�k�k�h�\�h-
�i�h�q�\�_�g�g�m�x �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v [�>�h�[�j�_�p�h�\, �A�u�d�b�g, 
�A�u�d�b�g�Z, 2003] (�j�b�k. 1).

�< �k�j�_�^�g�_�f �i�e�_�c�k�l�h�p�_�g�_ (�\ �j�Z�f�d�Z�o �g�b�`�g�_�]�h �g�_�h-
�i�e�_�c�k�l�h�p�_�g�Z) �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b �\�u�^�_�e�_�g�u �q�_�l�u�j�_ 
�w�i�h�o�b �a�g�Z�q�b�l�_�e�v�g�h�]�h �i�h�l�_�i�e�_�g�b�y, �k�h�h�l�\�_�l�k�l�\�m�x-
�s�b�_ �q�_�l�u�j�_�f �i�_�^�h�d�h�f�i�e�_�d�k�Z�f: �_�\�k�b�g�k�d�h�f�m, �[�_-
�e�h�\�k�d�h�f�m, �\�h�e�h�^�Z�j�k�d�h�f�m �b �q�Z�j�u�r�k�d�h�f�m, �o�h�j�h�r�h 
�d�h�j�j�_�e�b�j�m�_�f�u�f �k 19, 17, 15 �b 13-�c �b�a�h�l�h�i�g�h-�d�b�k-
�e�h�j�h�^�g�u�f�b �k�l�Z�^�b�y�f�b [�A�u�d�b�g, �A�u�d�b�g�Z, �A�Z�`�b�]�b�g, 
2007; �A�u�d�b�g�Z, �A�u�d�b�g, 2012].

�< �_�\�k�b�g�k�d�m�x �b �[�_�e�h�\�k�d�m�x �w�i�h�o�b �\ �i�h�q�\�_�g-
�g�h�f �i�h�d�j�h�\�_ �i�j�_�h�[�e�Z�^�Z�e�b �]�b�^�j�h�f�h�j�n�g�u�_ �b �i�h-
�e�m�]�b�^�j�h�f�h�j�n�g�u�_ �i�h�q�\�u. �W�l�h�f�m �k�i�h�k�h�[�k�l�\�h�\�Z�e�b, 
�i�h �f�g�_�g�b�x �<.�K. �A�u�d�b�g�h�c �b �<.�K. �A�u�d�b�g�Z, �k�e�Z�[�Z�y 
�j�Z�k�q�e�_�g�_�g�g�h�k�l�v �l�_�j�j�b�l�h�j�b�c, �l�y�`�_�e�u�_ �i�h �e�b�l�h�e�h-
�]�b�q�_�k�d�h�f�m �k�h�k�l�Z�\�m �i�h�^�k�l�b�e�Z�x�s�b�_ �f�Z�l�_�j�b�g�k�d�b�_ 
�i�h�j�h�^�u �b �b�a�[�u�l�h�q�g�h�_ �m�\�e�Z�`�g�_�g�b�_. �J�Z�a�e�b�q�b�y �\ 
�l�_�f�i�_�j�Z�l�m�j�g�h�f �j�_�`�b�f�_ �g�Z �j�Z�a�g�h�\�h�a�j�Z�k�l�g�u�o �w�l�Z-
�i�Z�o �n�h�j�f�b�j�h�\�Z�g�b�y �i�h�q�\ �i�j�_�^�h�i�j�_�^�_�e�b�e�b �b�o �o�Z-
�j�Z�d�l�_�j�g�u�_ �h�k�h�[�_�g�g�h�k�l�b. �< �l�_�i�e�u�_ �\�h�e�h�^�Z�j�k�d�m�x 
�b �q�Z�j�u�r�k�d�m�x �w�i�h�o�b �]�b�^�j�h�f�h�j�n�g�u�_ �i�h�q�\�u �\ �k�l�j�m�d-
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�J�b�k. 1. �K�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�Z�y �k�o�_�f�Z �e�_�k�k�h�\�h-�i�h�q�\�_�g�g�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �i�e�_�c�k�l�h�p�_�g�Z �x�]�Z �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b
(�i�h: [�A�u�d�b�g, �A�u�d�b�g�Z, �A�Z�`�b�]�b�g, 2007]).

1 – �]�m�f�m�k�h�\�u�_ �]�h�j�b�a�h�g�l�u �i�h�q�\; 2 – �b�e�e�x�\�b�Z�e�v�g�u�_ �]�h�j�b�a�h�g�l�u �i�h�q�\; 3 – �b�g�l�_�j�\�Z�e, �b�f�_�x�s�b�c 14�K-�^�Z�l�u; 4 – �e�_�k�k�u; 5 – �k�l�Z�^�b�b �i�h�l�_�i�e�_�g�b�y; 
6 – �b�g�l�_�j�\�Z�e, �b�f�_�x�s�b�c TL-�^�Z�l�u; 7 – �d�j�b�h�]�_�g�g�u�_ �h�[�j�Z�a�h�\�Z�g�b�y.

Fig. 1. The stratigraphic loess-soil sequence of the Pleistocene of the south of Western Siberia (after (Zykin, Zykina, 
Zazhigin, 2007)).

1 – humus horizons; 2 – illuvial horizons; 3 – the interval with 14�K-dates; 4 – loesses; 5 – the warming stages; 6 – the interval with TL-dates; 
7 – cryogenic formations.

� ñ � � � � � � � � 1.  �ý��������������-����������� ���%���������� �!�����������- ������������ ���������������) ���������������� ����������� ���$������ (�ú�ö�ÿ 19–7) �� ����������  �ÿ����������
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�l�m�j�_ �i�h�q�\�_�g�g�h�]�h �i�h�d�j�h�\�Z �b�f�_�e�b �m�`�_ �e�b�r�v �k�h�i�m�l-
�k�l�\�m�x�s�b�_ �]�_�g�_�l�b�q�_�k�d�b�_ �l�b�i�u. �< �j�Z�a�j�_�a�_ �;�_�e�h�\�h 
�i�_�^�h�d�h�f�i�e�_�d�k �h�o�Z�j�Z�d�l�_�j�b�a�h�\�Z�g �j�Z�g�g�_�\�y�l�d�b�g�k�d�h�c 
�f�b�d�j�h�l�_�j�b�h�n�Z�m�g�h�c, �\�h�a�j�Z�k�l�g�u�f �Z�g�Z�e�h�]�h�f �d�h�l�h�j�h�c 
�y�\�e�y�_�l�k�y �n�Z�m�g�Z �l�b�j�Z�k�i�h�e�v�k�d�h�]�h �d�h�f�i�e�_�d�k�Z. �< �\�_�j�o-
�g�_�c �q�Z�k�l�b �_�\�k�b�g�k�d�h�]�h �i�_�^�h�d�h�f�i�e�_�d�k�Z �[�u�e�Z �a�Z�n�b�d-
�k�b�j�h�\�Z�g�Z �]�j�Z�g�b�p�Z �;�j�x�g�_�k–�F�Z�l�m�y�f�Z [�A�u�d�b�g�Z, �<�h�e-
�d�h�\, �K�_�f�_�g�h�\, 2000]. �W�l�h �i�h�a�\�h�e�y�_�l �o�j�h�g�h�e�h�]�b�q�_�k�d�b 
�k�h�i�h�k�l�Z�\�b�l�v �^�Z�g�g�u�c �i�_�^�h�d�h�f�i�e�_�d�k �k 19-�c �k�l�Z�^�b�_�c 
�b�a�h�l�h�i�g�h-�d�b�k�e�h�j�h�^�g�h�c �r�d�Z�e�u. �<�h �\�j�_�f�y �n�h�j�f�b�j�h-
�\�Z�g�b�y �i�h�q�\ �\ �_�\�k�b�g�k�d�m�x �w�i�h�o�m �d�e�b�f�Z�l �[�u�e �[�h�e�_�_ 
�l�_�i�e�u�f �b �\�e�Z�`�g�u�f, �q�_�f �k�h�\�j�_�f�_�g�g�u�c. �< �\�h�e�h�^�Z�j-
�k�d�m�x �w�i�h�o�m �i�h�y�\�e�y�x�l�k�y �i�_�j�\�u�_ �q�_�j�g�h�a�_�f�u, �d�h�l�h-
�j�u�_ �[�u�e�b �[�h�e�_�_ �f�h�s�g�u�f�b �b �h�]�e�b�g�_�g�g�u�f�b �i�h �k�j�Z�\-
�g�_�g�b�x �k �]�h�e�h�p�_�g�h�\�u�f�b, �l�b�i�h�e�h�]�b�q�_�k�d�b �[�e�b�a�d�b�f�b 
�k�h�\�j�_�f�_�g�g�u�f �\�h�k�l�h�q�g�h�_�\�j�h�i�_�c�k�d�b�f �Z�g�Z�e�h�]�Z�f [�A�u-
�d�b�g�Z, �A�u�d�b�g, 2012].

�;�_�e�h�\�k�d�Z�y �l�_�i�e�Z�y �w�i�h�o�Z �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y �j�Z�a�\�b-
�l�b�_�f �l�j�_�o �i�h�q�\, �j�Z�a�^�_�e�_�g�g�u�o �]�h�j�b�a�h�g�l�Z�f�b �k�m�]�e�b�g-
�d�h�\. �G�b�`�g�y�y �i�h�q�\�Z �b�f�_�_�l �f�h�s�g�u�c �]�m�f�m�k�h�\�u�c �]�h-
�j�b�a�h�g�l (�^�h 1,3 �f), �b �j�Z�a�\�b�\�Z�e�Z�k�v �h�g�Z �h�l �e�m�]�h�\�h�]�h �^�h 
�e�m�]�h�\�h-�q�_�j�g�h�a�_�f�g�h�]�h �l�b�i�Z. �D�e�b�f�Z�l�b�q�_�k�d�b�_ �m�k�e�h�\�b�y 
�n�h�j�f�b�j�h�\�Z�g�b�y �[�_�e�h�\�k�d�h�]�h �i�_�^�h�d�h�f�i�e�_�d�k�Z �[�u�e�b 
�[�e�b�a�d�b �d �_�\�k�b�g�k�d�b�f. �O�j�h�g�h�e�h�]�b�q�_�k�d�b �h�g �h�l�g�h�k�b�l�k�y 
�d �F�B�K 17. �G�Z�b�[�h�e�v�r�m�x �f�h�s�g�h�k�l�v (�^�h 3,5 �f ) �b�f�_�_�l 
�\�h�e�h�^�Z�j�k�d�b�c �i�_�^�h�d�h�f�i�e�_�d�k, �i�j�_�^�k�l�Z�\�e�_�g�g�u�c �^�\�m-
�f�y �i�h�q�\�Z�f�b. �G�b�`�g�y�y �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y �d�Z�d �k�e�Z�[�h-
�\�u�s�_�e�h�q�_�g�g�u�c �q�_�j�g�h�a�_�f, �Z �\�_�j�o�g�y�y – �e�m�]�h�\�h�]�h �l�b-
�i�Z. �H�[�_ �i�h�q�\�u �k�n�h�j�f�b�j�h�\�Z�e�b�k�v �\ �m�k�e�h�\�b�y�o �l�_�i�e�h-
�]�h �b �\�e�Z�`�g�h�]�h �d�e�b�f�Z�l�Z. �F�_�e�d�b�_ �f�e�_�d�h�i�b�l�Z�x�s�b�_ 
�i�j�_�^�k�l�Z�\�e�_�g�u �\�y�l�d�b�g�k�d�b�f �n�Z�m�g�b�k�l�b�q�_�k�d�b�f �d�h�f-
�i�e�_�d�k�h�f. �< �w�l�h �\�j�_�f�y �\ �H�[�v-�B�j�l�u�r�k�d�h�f �f�_�`�^�m�j�_-
�q�v�_ �i�j�_�h�[�e�Z�^�Z�e�b �h�l�d�j�u�l�u�_ �k�l�_�i�g�u�_ �i�j�h�k�l�j�Z�g�k�l�\�Z. 
�O�j�h�g�h�e�h�]�b�q�_�k�d�b �\�h�e�h�^�Z�j�k�d�b�c �i�_�^�h�d�h�f�i�e�_�d�k �k�h�i�h-
�k�l�Z�\�e�y�_�l�k�y �k �F�B�K 15. �Q�Z�j�u�r�k�d�h�f�m �i�_�^�h�d�h�f�i�e�_�d-
�k�m �k�h�h�l�\�_�l�k�l�\�m�_�l �h�^�g�Z �b�k�d�h�i�Z�_�f�Z�y �i�h�q�\�Z �i�h�e�b�]�_-
�g�_�l�b�q�_�k�d�h�]�h �k�l�j�h�_�g�b�y. �?�_ �f�h�`�g�h �j�Z�k�k�f�Z�l�j�b�\�Z�l�v 
�d�Z�d �^�\�Z �k�h�\�f�_�s�_�g�g�u�o �q�_�j�g�h�a�_�f�Z, �j�Z�a�e�b�q�Z�x�s�b�o�k�y 
�g�Z �m�j�h�\�g�_ �i�h�^�l�b�i�h�\, �q�l�h �[�u�e�h �h�[�m�k�e�h�\�e�_�g�h �k�f�_-
�g�h�c �\�e�Z�`�g�h�]�h �b �l�_�i�e�h�]�h �d�e�b�f�Z�l�Z �g�Z �[�h�e�_�_ �Z�j�b�^�g�u�c 
[�A�u�d�b�g, �A�u�d�b�g�Z, �H�j�e�h�\�Z, 2008]. �G�b�`�g�b�c �q�_�j�g�h�a�_�f 
�n�h�j�f�b�j�h�\�Z�e�k�y �\ �[�h�e�_�_ �\�e�Z�`�g�h�_ �\�j�_�f�y �b �i�j�_�^�k�l�Z�\-
�e�y�_�l �k�h�[�h�c �o�h�j�h�r�h �k�l�j�m�d�l�m�j�b�j�h�\�Z�g�g�u�c �b�e�e�x�\�b-
�Z�e�v�g�u�c �]�h�j�b�a�h�g�l �k �f�Z�d�k�b�f�Z�e�v�g�u�f �k�h�^�_�j�`�Z�g�b�_�f 
�b�e�b�k�l�h�c �n�j�Z�d�p�b�b. �N�h�j�f�b�j�h�\�Z�g�b�_ �\�u�r�_�e�_�`�Z�s�_�]�h 
�q�_�j�g�h�a�_�f�Z �i�j�h�b�k�o�h�^�b�e�h �\ �[�h�e�_�_ �Z�j�b�^�g�u�o �m�k�e�h�\�b-
�y�o. �F�h�s�g�h�k�l�v �]�m�f�m�k�h�\�u�o �]�h�j�b�a�h�g�l�h�\ �q�_�j�g�h�a�_�f�h�\ 
�q�Z�j�u�r�k�d�h�]�h �i�_�^�h�d�h�f�i�e�_�d�k�Z �i�h �k�j�Z�\�g�_�g�b�x �k �k�h�\�j�_-
�f�_�g�g�u�f �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �_�]�h �[�h�e�_�_ �^�e�b�l�_�e�v�g�h�f 
�n�h�j�f�b�j�h�\�Z�g�b�b �\ �j�Z�f�d�Z�o 13-�c �b�a�h�l�h�i�g�h-�d�b�k�e�h�j�h�^-
�g�h�c �k�l�Z�^�b�b [�A�u�d�b�g�Z, �A�u�d�b�g, 2012].

�<�u�r�_�e�_�`�Z�s�b�c �r�Z�^�j�b�o�b�g�k�d�b�c �i�_�^�h�d�h�f�i�e�_�d�k, 
�k�h�h�l�\�_�l�k�l�\�m�x�s�b�c �F�B�K 11, �h�l�g�_�k�_�g �k�b�[�b�j�k�d�b�f�b 

�]�_�h�e�h�]�Z�f�b �d �k�j�_�^�g�_�f�m �g�_�h�i�e�_�c�k�l�h�p�_�g�m �b �k�h�h�l�\�_�l-
�k�l�\�m�_�l �l�h�[�h�e�v�k�d�h�f�m �i�h�l�_�i�e�_�g�b�x – �k�Z�f�h�f�m �a�g�Z�q�b-
�l�_�e�v�g�h�f�m �\ �i�e�_�c�k�l�h�p�_�g�h�\�m�x �w�i�h�o�m �\ �X�`�g�h�c �K�b-
�[�b�j�b. �< �i�j�h�n�b�e�_ �j�Z�a�j�_�a�Z �o�h�j�h�r�h �\�b�^�g�h, �d�Z�d �g�Z 
�i�h�q�\�_ �k �i�j�b�a�g�Z�d�Z�f�b �k�_�j�h�c �b �[�m�j�h�c �e�_�k�g�h�c �j�Z�a�\�b-
�\�Z�_�l�k�y �q�_�j�g�h�a�_�f �e�m�]�h�\�u�o �k�l�_�i�_�c.

�R�b�i�m�g�h�\�k�d�b�c �i�_�^�h�d�h�f�i�e�_�d�k �k�h�k�l�h�b�l �b�a �l�j�_�o 
�\ �j�Z�a�g�h�c �k�l�_�i�_�g�b �j�Z�a�\�b�l�u�o �i�h�q�\, �j�Z�a�^�_�e�_�g�g�u�o 
�g�_�[�h�e�v�r�b�f�b �i�j�h�k�e�h�y�f�b �e�_�k�k�h�\�b�^�g�u�o �k�m�]�e�b�g�d�h�\. 
�>�\�_ �g�b�`�g�b�_ �i�h�q�\�u �b�f�_�x�l �o�h�j�h�r�h �k�n�h�j�f�b�j�h�\�Z�g-
�g�u�_ �i�j�h�n�b�e�b. �< �h�k�g�h�\�Z�g�b�b �w�l�h�]�h �i�_�^�h�d�h�f�i�e�_�d�k�Z 
�a�Z�e�_�]�Z�_�l �i�h�q�\�Z, �k�h�k�l�h�y�s�Z�y �b�a �]�m�f�m�k�h�\�h�]�h �b �d�Z�j�[�h-
�g�Z�l�g�h�]�h �]�h�j�b�a�h�g�l�h�\ �k �j�_�^�d�b�f�b �i�y�l�g�Z�f�b �h�]�e�_�_�g�b�y 
�b �h�`�_�e�_�a�g�_�g�b�y. �K�j�_�^�g�y�y �i�h�q�\�Z �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y 
�o�h�j�h�r�h �j�Z�a�\�b�l�u�f �i�j�h�n�b�e�_�f �f�h�s�g�h�k�l�v�x �^�h 1,5 �f. 
�<�_�j�o�g�y�y �i�h�q�\�Z �f�h�s�g�h�k�l�v�x �^�h 0,7 �f �h�l�g�_�k�_�g�Z �d �k�e�Z-
�[�h�j�Z�a�\�b�l�h�f�m �h�i�h�^�a�h�e�_�g�g�h�f�m �q�_�j�g�h�a�_�f�m [�A�u�d�b�g, 
�A�u�d�b�g�Z, �H�j�e�h�\�Z, 2008]. �B�k�k�e�_�^�h�\�Z�l�_�e�b �\�u�^�_�e�y�x�l 
�\ �r�b�i�m�g�h�\�k�d�h�f �i�_�^�h�d�h�f�i�e�_�d�k�_ �l�j�b �l�_�i�e�u�_ �n�Z�a�u 
�b �d�h�j�j�_�e�b�j�m�x�l �_�]�h �k 9-�c �k�l�Z�^�b�_�c �b�a�h�l�h�i�g�h-�d�b�k-
�e�h�j�h�^�g�h�c �r�d�Z�e�u. �I�h �h�k�h�[�_�g�g�h�k�l�y�f �]�m�f�m�k�h�\�u�o 
�i�j�h�n�b�e�_�c �r�b�i�m�g�h�\�k�d�b�_ �i�h�q�\�u �h�l�g�_�k�_�g�u �d �l�b�i�m 
�k�h�\�j�_�f�_�g�g�h�]�h �q�_�j�g�h�a�_�f�Z, �g�h �n�h�j�f�b�j�h�\�Z�e�b�k�v �h�g�b 
�\ �[�h�e�_�_ �l�_�i�e�u�o �d�e�b�f�Z�l�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o [�>�_�j�]�Z-
�q�_�\�Z, �A�u�d�b�g�Z, 1988].

�D�e�b�f�Z�l�b�q�_�k�d�b�_ �m�k�e�h�\�b�y �\ �w�i�h�o�b �i�h�l�_�i�e�_�g�b�y 
�\ �k�j�_�^�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �[�u�e�b �^�h�k�l�Z�l�h�q�g�h �d�h�f�n�h�j-
�l�g�u �^�e�y �j�Z�k�k�_�e�_�g�b�y �^�j�_�\�g�b�o �i�h�i�m�e�y�p�b�c �e�x�^�_�c. 
�K�j�_�^�g�_�]�h�^�h�\�Z�y �l�_�f�i�_�j�Z�l�m�j�Z �\ �_�\�k�b�g�k�d�m�x �w�i�h�o�m 
�k�h�k�l�Z�\�e�y�e�Z �h�d. +5 °�K, �Z �]�h�^�h�\�Z�y �k�m�f�f�Z �h�k�Z�^�d�h�\ – 
700 �f�f. �D �d�h�g�p�m �l�_�i�e�h�]�h �_�\�k�b�g�k�d�h�]�h �w�l�Z�i�Z �k�m�f�f�Z 
�h�k�Z�^�d�h�\ �m�f�_�g�v�r�b�e�Z�k�v �^�h 550 �f�f �\ �]�h�^. �K�o�h�^�g�u�c 
�d�e�b�f�Z�l �^�e�y �w�l�h�c �w�i�h�o�b �j�_�d�h�g�k�l�j�m�b�j�h�\�Z�g �\ �?�\-
�j�h�i�_, �g�Z �D�Z�\�d�Z�a�_ �b �g�Z �M�d�j�Z�b�g�_ [�A�u�d�b�g�Z, �A�u�d�b�g, 
2012, �k. 374]. �;�e�b�a�d�b�_ �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�_ 
�m�k�e�h�\�b�y �k�m�s�_�k�l�\�h�\�Z�e�b �\ �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b �b �\�h 
�\�j�_�f�y �n�h�j�f�b�j�h�\�Z�g�b�y �[�_�e�h�y�j�k�d�h�]�h �i�_�^�h�d�h�f�i�e�_�d�k�Z. 
�< �\�h�e�h�^�Z�j�k�d�m�x �w�i�h�o�m �k�j�_�^�g�_�]�h�^�h�\�Z�y �l�_�f�i�_�j�Z�l�m-
�j�Z �k�h�k�l�Z�\�e�y�e�Z +4 °�K, �Z �]�h�^�h�\�Z�y �k�m�f�f�Z �h�k�Z�^�d�h�\ – 
�h�d. 600 �f�f. �< �d�h�g�p�_ �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z, �\ �q�Z-
�j�u�r�k�d�m�x �w�i�h�o�m, �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�Z�y �h�[�k�l�Z-
�g�h�\�d�Z �\ �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b �i�j�Z�d�l�b�q�_�k�d�b �g�_ �b�a�f�_-
�g�b�e�Z�k�v: �k�j�_�^�g�_�]�h�^�h�\�Z�y �l�_�f�i�_�j�Z�l�m�j�Z – �h�d. +4 °�K, 
�k�m�f�f�Z �h�k�Z�^�d�h�\ – 600 �f�f.

�G�Z �x�]�_ �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b �\ �o�j�h�g�h�e�h�]�b�q�_�k�d�h�f 
�b�g�l�_�j�\�Z�e�_ �h�l �F�B�K 19–7 �\�u�^�_�e�_�g�h �r�_�k�l�v �o�h�e�h�^�g�u�o 
�w�i�h�o, �d�h�l�h�j�u�_ �o�h�j�h�r�h �a�Z�n�b�d�k�b�j�h�\�Z�g�u �\ �e�_�k�k�h�\�h-
�i�h�q�\�_�g�g�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b [�A�u�d�b�g, �A�u�d�b�g�Z, 
�H�j�e�h�\�Z, 2000, 2008; �A�u�d�b�g, �A�u�d�b�g�Z, �A�Z�`�b�]�b�g, 
2007; �A�u�d�b�g�Z, �A�u�d�b�g, 2012; �b �^�j.]. �< �h�l�e�b�q�b�_ �h�l 
�k�_�\�_�j�g�u�o �r�b�j�h�l, �]�^�_ �i�h�o�h�e�h�^�Z�g�b�y �i�j�h�k�e�_�`�_�g�u 
�i�h �j�Z�a�e�b�q�g�u�f �i�j�h�y�\�e�_�g�b�y�f �e�_�^�g�b�d�h�\ [�:�j�o�b�i�h�\, 
1971; �L�j�h�b�p�d�b�c, 1966, 1979], �g�Z �x�]�_ �A�Z�i�Z�^�g�h�c �K�b-
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�[�b�j�b, �\ �_�_ �j�Z�\�g�b�g�g�h�c �q�Z�k�l�b, �\�h �\�j�_�f�y �i�h�o�h�e�h�^�Z�g�b�c 
�g�_ �[�u�e�h �e�_�^�g�b�d�h�\�h�]�h �i�h�d�j�h�\�Z, �Z �n�h�j�f�b�j�h�\�Z�e�b�k�v 
�f�h�s�g�u�_ �e�_�k�k�h�\�u�_ �h�l�e�h�`�_�g�b�y – �j�_�a�m�e�v�l�Z�l �h�k�Z�`�^�_-
�g�b�y �Z�l�f�h�k�n�_�j�g�h�c �i�u�e�b. �H�[ �w�l�h�f �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l 
�b �d�h�j�j�_�e�y�p�b�y �e�_�k�k�h�\�u�o �h�l�e�h�`�_�g�b�c �k �o�h�e�h�^�g�u�f�b 
�k�l�Z�^�b�y�f�b �b�a�h�l�h�i�g�h-�d�b�k�e�h�j�h�^�g�h�c �r�d�Z�e�u. �<�h �\�j�_�f�y 
�o�h�e�h�^�g�u�o �b�g�l�_�j�\�Z�e�h�\ �a�g�Z�q�b�l�_�e�v�g�h �m�k�b�e�b�\�Z�e�b�k�v 
�f�h�s�g�h�k�l�v �\�h�a�^�m�r�g�u�o �i�h�l�h�d�h�\ �b �^�_�n�e�y�p�b�y �a�_�f-
�g�h�c �i�h�\�_�j�o�g�h�k�l�b. �< �i�_�j�b�h�^�u �f�Z�d�k�b�f�m�f�Z �h�e�_�^�_-
�g�_�g�b�c �k�h�^�_�j�`�Z�g�b�_ �i�u�e�b �\ �Z�l�f�h�k�n�_�j�_ �m�\�_�e�b�q�b�\�Z-
�e�h�k�v �\ 30 �j�Z�a �i�h �k�j�Z�\�g�_�g�b�x �k �w�i�h�o�Z�f�b �i�h�l�_�i�e�_�g�b�y 
[Broecker, 2000] (�p�b�l. �i�h: [�A�u�d�b�g�Z, �A�u�d�b�g, 2012]).

�G�Z �k�l�Z�^�b�b 18 �b�a�h�l�h�i�g�h-�d�b�k�e�h�j�h�^�g�h�c �r�d�Z�e�u �g�Z
�x�]�_ �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b �i�h�k�e�_ �l�_�i�e�h�c �b �\�e�Z�`�g�h�c 
�_�\�k�b�g�k�d�h�c �w�i�h�o�b �g�Z�k�l�m�i�Z�_�l �i�h�o�h�e�h�^�Z�g�b�_ �b �i�j�h�b�k-
�o�h�^�b�l �n�h�j�f�b�j�h�\�Z�g�b�_ �k�Z�e�Z�b�j�k�d�h�]�h �e�_�k�k�Z, �d�h�l�h�j�u�c 
�k�e�h�`�_�g �i�e�h�l�g�u�f �d�Z�j�[�h�g�Z�l�g�u�f �k�_�j�h�\�Z�l�h-�d�h�j�b�q�g�_-
�\�u�f �k�m�]�e�b�g�d�h�f, �\ �h�k�g�h�\�g�h�f �h�i�_�k�q�Z�g�_�g�g�u�f, �b�g�h-
�]�^�Z �k �i�e�h�o�h �\�u�j�Z�`�_�g�g�h�c �k�e�h�b�k�l�h�k�l�v�x. �K�Z�e�Z�b�j -
�k�d�b�c �e�_�k�k �i�_�j�_�d�j�u�l �[�_�e�h�\�k�d�b�f �i�_�^�h�d�h�f�i�e�_�d�k�h�f, 
�\�u�r�_ �d�h�l�h�j�h�]�h �a�Z�e�_�]�Z�_�l �\�y�l�d�b�g�k�d�b�c �e�_�k�k. �I�h�k�e�_�^-
�g�b�c �i�j�_�^�k�l�Z�\�e�_�g �l�y�`�_�e�u�f �k�_�j�h�\�Z�l�h-�d�h�j�b�q�g�_�\�u�f 
�k�m�]�e�b�g�d�h�f, �m�i�e�h�l�g�_�g�g�u�f, �d�Z�j�[�h�g�Z�l�g�u�f, �\ �d�j�h�\�e�_ 
�k �f�_�e�d�b�f�b �]�e�_�_�\�u�f�b �b �`�_�e�_�a�b�k�l�u�f�b �i�y�l�g�u�r�d�Z�f�b. 
�D�h�j�j�_�e�b�j�m�_�l�k�y �\�y�l�d�b�g�k�d�b�c �e�_�k�k �k 16-�c �b�a�h�l�h�i-
�g�h-�d�b�k�e�h�j�h�^�g�h�c �k�l�Z�^�b�_�c. �>�Z�g�b�e�h�\�k�d�b�c �e�_�k�k �h�l-
�g�h�k�b�l�k�y �d �F�B�K 14, �h�g �i�_�j�_�d�j�u�\�Z�_�l �\�h�e�h�^�Z�j�k�d�b�c 
�i�_�^�h�d�h�f�i�e�_�d�k. �E�_�k�k �k�e�h�`�_�g �k�_�j�h�\�Z�l�h-�d�h�j�b�q�g�_�\�u�f 
�l�y�`�_�e�u�f �k�m�]�e�b�g�d�h�f �k �l�h�q�_�q�g�u�f�b �\�d�e�x�q�_�g�b�y�f�b 
�f�Z�j�]�Z�g�p�Z �b �h�`�_�e�_�a�g�_�g�b�y. �< �h�k�g�h�\�Z�g�b�b �k�m�]�e�b�g�h�d 
�h�i�_�k�q�Z�g�_�g �b �h�]�e�_�_�g. �>�Z�g�b�e�h�\�k�d�b�c �e�_�k�k �d�h�j�j�_-
�e�b�j�m�_�l�k�y �k �Z�a�h�\�k�d�b�f �i�h�o�h�e�h�^�Z�g�b�_�f. �F�h�s�g�h�k�l�v 
�j�u�o�e�u�o �h�l�e�h�`�_�g�b�c �^�h�k�l�b�]�Z�_�l 15 �f. �F�h�j�h�a�h�\�k�d�h�_ 
�i�h�o�h�e�h�^�Z�g�b�_ �i�j�b�o�h�^�b�l �g�Z �k�f�_�g�m �q�Z�j�u�r�k�d�h�f�m �i�h-
�l�_�i�e�_�g�b�x �b �h�l�g�h�k�b�l�k�y �d 12-�c �b�a�h�l�h�i�g�h-�d�b�k�e�h�j�h�^-
�g�h�c �k�l�Z�^�b�b. �F�h�j�h�a�h�\�k�d�b�c �e�_�k�k �k�e�h�`�_�g �k�m�]�e�b�g�d�h�f 
�d�h�j�b�q�g�_�\�h-�k�_�j�h�]�h �p�\�_�l�Z, �i�e�h�l�g�u�f, �d�Z�j�[�h�g�Z�l�g�u�f, 
�k�h�^�_�j�`�Z�s�b�f �f�_�e�d�b�_ �f�Z�j�]�Z�g�p�_�\�u�_ �l�h�q�d�b �b �d�h�g�d�j�_-
�p�b�b. �;�e�b�`�_ �d �h�k�g�h�\�Z�g�b�x �k�e�h�y �i�h�y�\�e�y�x�l�k�y �f�_�e�d�b�_ 
�]�e�_�_�\�u�_ �i�y�l�g�u�r�d�b �b �]�h�j�b�a�h�g�l�Z�e�v�g�h-�i�h�e�h�k�q�Z�l�h�_ 
�h�`�_�e�_�a�g�_�g�b�_. �A�Z �r�b�[�Z�_�\�k�d�b�f �e�_�k�k�h�f �k�e�_�^�m�_�l �k�Z-
�f�u�c �l�_�i�e�u�c �r�Z�^�j�b�o�b�g�k�d�b�c �i�_�^�h�d�h�f�i�e�_�d�k. �R�b-
�[�Z�_�\�k�d�h�_ �i�h�o�h�e�h�^�Z�g�b�_ �d�h�j�j�_�e�b�j�m�_�l�k�y �k �F�B�K 10. 
�K�e�h�`�_�g �w�l�h�l �e�_�k�k �`�_�e�l�h�\�Z�l�h-�d�h�j�b�q�g�_�\�u�f �e�_�k�k�h-
�\�b�^�g�u�f �k�m�]�e�b�g�d�h�f. �Q�m�e�u�f�k�d�b�c �e�_�k�k �i�j�_�^�k�l�Z�\-
�e�_�g �k�m�]�e�b�g�d�h�f �`�_�e�l�h�\�Z�l�h-�k�_�j�u�f, �i�e�h�l�g�u�f, �k�e�Z�[�h-
�d�Z�j�[�h�g�Z�l�g�u�f, �k �i�y�l�g�Z�f�b �h�`�_�e�_�a�g�_�g�b�y �b �h�]�e�_�_�g�b�y. 
�D�h�j�j�_�e�b�j�m�_�l�k�y �k �i�_�j�\�h�c �i�h�e�h�\�b�g�h�c �l�Z�a�h�\�k�d�h�]�h 
�i�h�o�h�e�h�^�Z�g�b�y �b �k�l�Z�^�b�_�c 8 �b�a�h�l�h�i�g�h-�d�b�k�e�h�j�h�^�g�h�c 
�r�d�Z�e�u [�A�u�d�b�g�Z, �A�u�d�b�g, 2012].

�<�h �\�j�_�f�y �n�h�j�f�b�j�h�\�Z�g�b�y �e�_�k�k�h�\�u�o �i�h�d�j�h�\�h�\ �\ 
�a�Z�i�Z�^�g�h�c �q�Z�k�l�b �A�Z�i�Z�^�g�h-�K�b�[�b�j�k�d�h�c �j�Z�\�g�b�g�u �h�[�j�Z-
�a�h�\�u�\�Z�e�b�k�v �h�[�r�b�j�g�u�_ �^�_�n�e�y�p�b�h�g�g�u�_ �i�h�\�_�j�o�g�h�k�l�b 

�b �a�Z�f�d�g�m�l�u�_ �^�_�n�e�y�p�b�h�g�g�u�_ �d�h�l�e�h�\�b�g�u [�L�Z�f �`�_, 
2012, �k. 400]. �G�Z �x�]�_ �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b �\ �g�b�o �q�Z�k�l�h 
�j�Z�k�i�h�e�Z�]�Z�x�l�k�y �[�_�k�k�l�h�q�g�u�_ �h�a�_�j�Z. �H�^�g�b�f �b�a �l�Z�d�b�o 
�h�[�r�b�j�g�u�o �\�h�^�g�u�o �[�Z�k�k�_�c�g�h�\ �y�\�e�y�_�l�k�y �h�a. �Q�Z�g�u 
[�<�h�e�d�h�\, �<�h�e�d�h�\�Z, 1982], �d�h�l�e�h�\�b�g�Z �d�h�l�h�j�h�]�h �h�[�j�Z-
�a�h�\�Z�e�Z�k�v 19–14 �l�u�k. �e.�g. �\ �m�k�e�h�\�b�y�o �k�b�e�v�g�h�c �Z�j�b�^�b-
�a�Z�p�b�b �d�e�b�f�Z�l�Z �i�h�^ �\�h�a�^�_�c�k�l�\�b�_�f �f�h�s�g�h�c �\�_�l�j�h�\�h�c 
�^�_�n�e�y�p�b�b �n�h�j�f �j�_�e�v�_�n�Z.

�=�e�h�[�Z�e�v�g�u�_ �b�a�f�_�g�_�g�b�y �d�e�b�f�Z�l�Z �\ �i�e�_�c�k�l�h�p�_�g�_ 
�h�[�m�k�e�h�\�e�b�\�Z�e�b �d�h�j�_�g�g�m�x �i�_�j�_�k�l�j�h�c�d�m �j�Z�k�l�b�l�_�e�v-
�g�h�k�l�b, �h�k�h�[�_�g�g�h �\ �k�_�\�_�j�g�u�o �b �x�`�g�u�o �r�b�j�h�l�Z�o. 
�J�_�d�h�g�k�l�j�m�d�p�b�y �j�Z�k�l�b�l�_�e�v�g�h�k�l�b �l�_�i�e�u�o �b �o�h�e�h�^�g�u�o 
(�e�_�^�g�b�d�h�\�u�o) �w�i�h�o �i�h�a�\�h�e�y�_�l �\�h�k�k�l�Z�g�h�\�b�l�v �f�g�h�]�b�_ 
�h�k�h�[�_�g�g�h�k�l�b �d�e�b�f�Z�l�Z. �>�e�y �\�h�k�k�h�a�^�Z�g�b�y �d�Z�j�l�b�g�u 
�j�Z�k�l�b�l�_�e�v�g�h�k�l�b �\ �i�e�_�c�k�l�h�p�_�g�_ �[�h�e�v�r�h�_ �a�g�Z�q�_�g�b�_ 
�b�f�_�x�l �i�Z�e�b�g�h�e�h�]�b�q�_�k�d�b�_ �^�Z�g�g�u�_. �I�j�b �j�Z�a�j�Z�[�h�l�d�_ 
�d�e�b�f�Z�l�h�k�l�j�Z�l�b�]�j�Z�n�b�b �\�Z�`�_�g �Z�g�Z�e�b�a �]�j�Z�g�b�p �Z�j�_-
�Z�e�h�\ �f�b�]�j�Z�p�b�b �h�l�^�_�e�v�g�u�o �\�b�^�h�\ �j�Z�k�l�_�g�b�c, �d�Z�d �b 
�]�j�Z�g�b�p �j�Z�k�l�b�l�_�e�v�g�u�o �a�h�g �\ �h�l�^�Z�e�_�g�g�u�_ �w�i�h�o�b �i�j�h-
�r�e�h�]�h �h�l�g�h�k�b�l�_�e�v�g�h �k�h�\�j�_�f�_�g�g�u�o �j�Z�k�l�b�l�_�e�v�g�u�o 
�Z�k�k�h�p�b�Z�p�b�c.

�K �g�Z�r�_�c �l�h�q�d�b �a�j�_�g�b�y, �h�k�h�[�_�g�g�h �\�Z�`�g�h �j�Z�k-
�k�f�h�l�j�_�l�v �j�_�a�m�e�v�l�Z�l�u �b�k�k�e�_�^�h�\�Z�g�b�c �k�i�h�j�h�\�h-�i�u�e�v-
�p�_�\�u�o �k�i�_�d�l�j�h�\ �b�a �j�Z�a�j�_�a�h�\, �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h �k�\�y-
�a�Z�g�g�u�o �k �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�f�b �j�Z�g�g�_�]�h �i�Z�e�_�h�e�b�l�Z 
�\ �K�b�[�b�j�b. �< �a�h�g�_ �Z�e�l�Z�c�k�d�h�]�h �g�b�a�d�h�]�h�j�v�y �[�h�e�v�r�b�g-
�k�l�\�h �f�g�h�]�h�k�e�h�c�g�u�o �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �h�[�t�_�d�l�h�\ 
�j�Z�k�i�h�e�h�`�_�g�u �\ �^�h�e�b�g�_ �\�_�j�o�g�_�]�h �l�_�q�_�g�b�y �j. �:�g�m�c, 
�g�Z �Z�[�k�h�e�x�l�g�u�o �\�u�k�h�l�Z�o 600–700 �f. �>�e�y �d�h�f�i�e�_�d�k-
�g�h�c �h�p�_�g�d�b �i�j�b�j�h�^�g�u�o �i�Z�j�Z�f�_�l�j�h�\ �i�e�_�c�k�l�h�p�_�g�Z 
�\ �^�h�e�b�g�_ �:�g�m�y, �g�Z�j�y�^�m �k �^�j�m�]�b�f�b �i�Z�e�_�h�g�l�h�e�h�]�b-
�q�_�k�d�b�f�b �f�_�l�h�^�Z�f�b, �l�j�Z�^�b�p�b�h�g�g�h �b�k�i�h�e�v�a�m�_�l�k�y �f�_-
�l�h�^ �k�i�h�j�h�\�h-�i�u�e�v�p�_�\�h�]�h �Z�g�Z�e�b�a�Z �j�u�o�e�u�o �h�l�e�h�`�_-
�g�b�c. �< �j�_�a�m�e�v�l�Z�l�_ �^�_�l�Z�e�v�g�h�]�h �i�Z�e�b�g�h�e�h�]�b�q�_�k�d�h�]�h 
�b�a�m�q�_ �g�b�y �j�Z�a�j�_�a�h�\ �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �k�l�h�y�g�h�d �b �]�_�h-
�e�h�]�b�q�_�k�d�b�o �i�j�h�n�b�e�_�c �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c 
�i�h�e�m�q�_�g �f�Z�k�k�h�\�u�c �i�Z�e�_�h�[�h�l�Z�g�b�q�_�k�d�b�c �f�Z�l�_�j�b�Z�e, 
�^�e�y �d�h�l�h�j�h�]�h �o�Z�j�Z�d�l�_�j�g�h �[�h�e�v�r�h�_ �j�Z�a�g�h�h�[�j�Z�a�b�_ 
�l�Z�d�k�h�g�h�\. �K�j�Z�\�g�b�l�_�e�v�g�u�c �Z�g�Z�e�b�a �n�e�h�j�b�k�l�b�q�_�k�d�h -
�]�h �k�h�k�l�Z�\�Z �b�k�d�h�i�Z�_�f�u�o �k�i�h�j�h�\�h-�i�u�e�v�p�_�\�u�o �k�i�_�d-
�l�j�h�\ �i�h�a�\�h�e�b�e �\�h�k�k�l�Z�g�h�\�b�l�v �j�_�]�b�h�g�Z�e�v�g�u�_ �h�k�h-
�[�_�g�g�h�k�l�b �^�j�_�\�g�b�o �j�Z�k�l�b�l�_�e�v�g�u�o �k�h�h�[�s�_�k�l�\ �b �g�Z-
�f�_�l�b�l�v �a�Z�d�h�g�h�f�_�j�g�h�k�l�b �i�Z�e�_�h�d�e�b�f�Z�l�b�q�_�k�d�b�o �b�a-
�f�_�g�_�g�b�c, �g�Z �n�h�g�_ �d�h�l�h�j�u�o �h�g�b �j�Z�a�\�b�\�Z�e�b�k�v.

�G�Z�b�[�h�e�_�_ �i�j�_�^�k�l�Z�\�b�l�_�e�v�g�u�_ �b �f�Z�k�k�h�\�u�_ �k�i�h-
�j�h�\�h-�i�u�e�v�p�_�\�u�_ �k�i�_�d�l�j�u �g�Z �:�e�l�Z�_ �i�h�e�m�q�_�g�u �i�j�b 
�b�a�m�q�_�g�b�b �j�Z�a�j�_�a�h�\ �m �k�_�e �Q�_�j�g�u�c �:�g�m�c, �G�b�`�g�b�c 
�D�Z�j�Z�d�h�e �b �g�Z �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�h�f �f�_�k�l�h�g�Z�o�h�`-
�^�_�g�b�b �D�Z�j�Z�f�Z [�>�_�j�_�\�y�g�d�h, �E�Z�m�o�b�g, �F�Z�e�Z�_�\�Z �b �^�j., 
1992; �>�_�j�_�\�y�g�d�h, �F�Z�e�Z�_�\�Z, �R�m�g�v�d�h�\, 1998, 2000; 
�>�_�j�_�\�y�g�d�h, �F�Z�e�Z�_�\�Z, �R�m�g�v�d�h�\ �b �^�j., 1998; �>�_�j�_-
�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2004, 2005; 
�;�h�e�b�o�h�\�k�d�Z�y, �R�m�g�v�d�h�\, 2005, 2014; Bolikhovskaya, 
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Derevyanko, Shun’kov, 2006; �b �^�j.]. �<�k�_ �w�l�b �h�l�e�h-
�`�_�g�b�y �h�l�g�h�k�y�l�k�y �d �k�j�_�^�g�_�f�m �i�e�_�c�k�l�h�p�_�g�m.

�G�Z�b�[�h�e�_�_ �j�Z�g�g�y�y �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v �h�l�e�h�`�_-
�g�b�c �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z �\�u�y�\�e�_�g�Z �g�Z �g�b�`�g�_�i�Z-
�e�_�h�e�b�l�b�q�_�k�d�h�c �k�l�h�y�g�d�_ �D�Z�j�Z�f�Z, �j�Z�k�i�h�e�h�`�_�g�g�h�c 
�g�Z �e�_�\�h�f �[�_�j�_�]�m �:�g�m�y, �\ 14 �d�f �g�b�`�_ �i�h �l�_�q�_�g�b�x 
�h�l �>�_�g�b�k�h�\�h�c �i�_�s�_�j�u, �\ �K�h�e�h�g�_�r�_�g�k�d�h�f �j-�g�_ �:�e-
�l�Z�c�k�d�h�]�h �d�j�Z�y. �K�i�h�j�h�\�h-�i�u�e�v�p�_�\�u�_ �k�i�_�d�l�j�u �[�u�e�b 
�i�h�e�m�q�_�g�u �\ �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h-
�k�l�b �j�Z�k�d�h�i�Z 2, �j�Z�k�i�h�e�h�`�_�g�g�h�]�h �g�Z �\�u�k�h�l�_ 51 �f �g�Z�^ 
�k�h�\�j�_�f�_�g�g�u�f �m�j�h�\�g�_�f �j. �:�g�m�c. �K�l�h�y�g�d�Z �D�Z�j�Z�f�Z, 
�k�m�^�y �i�h �k�l�j�m�d�l�m�j�_ �n�b�l�h�p�_�g�h�a�h�\ �\ �_�_ �h�d�j�_�k�l�g�h�k�l�y�o, 
�g�Z�o�h�^�b�l�k�y �\ �i�_�j�_�o�h�^�g�h�c �a�h�g�_ �h�l �]�h�j�g�h-�e�_�k�h�k�l�_�i-
�g�h�]�h �d �]�h�j�g�h-�e�_�k�g�h�f�m �i�h�y�k�m.

�< �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b �g�Z 
�w�l�h�f �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�b �i�h �o�Z�j�Z�d�l�_�j�m �a�Z�e�_�]�Z�g�b�y 
�b �k�l�j�m�d�l�m�j�_ �e�b�l�h�e�h�]�b�q�_�k�d�b�o �]�h�j�b�a�h�g�l�h�\ �\�u�^�_�e�_-
�g�u �l�j�b �l�h�e�s�b �h�k�Z�^�d�h�\, �b�f�_�x�s�b�o �a�g�Z�q�b�l�_�e�v�g�u�_ 
�k�_�^�b�f�_�g�l�Z�p�b�h�g�g�u�_ �i�_�j�_�j�u�\�u [�>�_�j�_�\�y�g�d�h, �R�m�g�v-
�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]. �G�b�`�g�y�y �Z�e�e�x�\�b-
�Z�e�v�g�Z�y �l�h�e�s�Z (�k�e�h�b 13–9) �\�u�i�h�e�g�_�g�Z �h�k�Z�^�d�Z�f�b: 
�k�e�h�b 13–11 – �i�h�c�f�_�g�g�u�f�b, �k�e�h�c 10 – �k�l�Z�j�b�q-
�g�u�f�b, �k�e�h�c 9 – �n�Z�p�b�y�f�b �k �m�q�Z�k�l�b�_�f �\ �g�Z�d�h�i�e�_-
�g�b�b �j�u�o�e�h�c �l�h�e�s�b �i�j�h�e�x�\�b�Z�e�v�g�u�o �i�j�h�p�_�k�k�h�\. 
�< �i�h�c�f�_�g�g�u�o �h�k�Z�^�d�Z�o �i�j�h�k�e�_�`�b�\�Z�_�l�k�y �]�b�^�j�h-
�f�h�j�n�g�Z�y, �f�_�k�l�Z�f�b �j�Z�a�\�b�\�Z�x�s�Z�y�k�y �i�h�q�\�Z, �h�l�g�_-
�k�_�g�g�Z�y �<.�K. �A�u�d�b�g�h�c �d �k�_�f�_�c�k�l�\�m �k�e�b�l�h�a�_�f�g�u�o 
[�A�u�d�b�g, �A�u�d�b�g�Z �b �^�j., 2005]. �< �_�_ �f�b�g�_�j�Z�e�h�]�b-
�q�_�k�d�h�f �k�h�k�l�Z�\�_ �i�j�_�h�[�e�Z�^�Z�x�l �f�h�g�l�f�h�j�b�e�e�h�g�b�l �b 
�]�b�^�j�h�k�e�x�^�Z. �K�j�_�^�g�y�y �^�_�e�x�\�b�Z�e�v�g�h-�i�j�h�e�x�\�b�Z�e�v-
�g�Z�y �l�h�e�s�Z (�k�e�h�b 8 �b 7) �i�j�_�^�k�l�Z�\�e�_�g�Z �\�Z�e�m�g�g�h-
�]�e�u�[�h�\�u�f�b �h�l�e�h�`�_�g�b�y�f�b �k �k�m�]�e�b�g�b�k�l�h-�i�_�k�q�Z-
�g�u�f �a�Z�i�h�e�g�b�l�_�e�_�f �d�j�Z�k�g�h�\�Z�l�h-�d�h�j�b�q�g�_�\�u�o �l�h-
�g�h�\. �<�_�j�o�g�y�y �l�h�e�s�Z (�k�e�h�b 1–6) – �k�m�[�Z�w�j�Z�e�v�g�u�_ 
�e�_�k�k�h�\�h-�i�h�q�\�_�g�g�u�_ �h�l�e�h�`�_�g�b�y. �< �^�j�_�\�g�_�c�r�b�o 
�h�l�e�h�`�_�g�b�y�o �j�Z�a�j�_�a�Z – �\ �i�j�_�^�_�e�Z�o �k�e�h�_�\ 7, 8, 11 
�b 12 – �a�Z�n�b�d�k�b�j�h�\�Z�g�u �q�_�l�u�j�_ �m�j�h�\�g�y �a�Z�e�_�]�Z�g�b�y 
�Z�j�o�Z�b�q�g�u�o �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �g�Z�o�h�^�h�d, �k�\�b-
�^�_�l�_�e�v�k�l�\�m�x�s�b�o �h �l�h�f, �q�l�h �f�g�h�]�h�k�e�h�c�g�Z�y �k�l�h�y�g�d�Z 
�D�Z�j�Z�f�Z �h�l�g�h�k�b�l�k�y �d �q�b�k�e�m �k�Z�f�u�o �^�j�_�\�g�b�o �o�h�j�h�r�h 
�k�l�j�Z�l�b�n�b�p�b�j�h�\�Z�g�g�u�o �g�b�`�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �f�_-
�k�l�h�g�Z�o�h�`�^�_�g�b�c �\ �P�_�g�l�j�Z�e�v�g�h�c �b �K�_�\�_�j�g�h�c �:�a�b�b.

�J�_�a�m�e�v�l�Z�l�u �i�Z�e�b�g�h�e�h�]�b�q�_�k�d�h�]�h �b�a�m�q�_�g�b�y �h�l�e�h-
�`�_�g�b�c �k�l�h�y�g�d�b �i�j�_�^�k�l�Z�\�e�_�g�u �g�Z �k�i�h�j�h�\�h-�i�u�e�v�p�_-
�\�h�c �^�b�Z�]�j�Z�f�f�_* (�j�b�k. 2). �>�e�y �m�^�h�[�k�l�\�Z �_�_ �i�h�k�l�j�h�_-
�g�b�y �[�h�e�v�r�b�g�k�l�\�h �h�i�j�_�^�_�e�_�g�g�u�o �^�h �\�b�^�Z �l�Z�d�k�h�g�h�\ 
�h�[�t�_�^�b�g�_�g�u �b �i�h�d�Z�a�Z�g�u �\ �k�h�k�l�Z�\�_ �j�h�^�h�\ �b �k�_�f�_�c�k�l�\. 
�< �p�_�e�h�f �\ �Z�\�l�h�o�l�h�g�g�h�c �i�Z�e�b�g�h�n�e�h�j�_ �b�a�m�q�_�g�g�u�o 
�h�l�e�h�`�_�g�b�c �k�l�h�y�g�d�b �D�Z�j�Z�f�Z �h�l�f�_�q�_�g�h �[�h�e�_�_ 130 �l�Z�d-
�k�h�g�h�\ �j�Z�a�g�h�]�h �j�Z�g�]�Z.

�A�g�Z�q�b�l�_�e�v�g�u�_ �b�a�f�_�g�_�g�b�y �k�h�k�l�Z�\�Z �b �i�j�h�p�_�g�l�g�h�]�h 
�k�h�^�_�j�`�Z�g�b�y �l�Z�d�k�h�g�h�\ �\ �i�Z�e�b�g�h�k�i�_�d�l�j�Z�o �b�a�m�q�_�g�g�u�o 
�k�j�_�^�g�_�i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�k�Z�^�d�h�\ �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l 
�h �g�_�h�^�g�h�d�j�Z�l�g�u�o �k�f�_�g�Z�o �a�h�g�Z�e�v�g�u�o �l�b�i�h�\ �j�Z�k�l�b-
�l�_�e�v�g�h�k�l�b �\ �^�h�e�b�g�_ �:�g�m�y �b �i�_�j�_�]�j�m�i�i�b�j�h�\�d�Z�o �j�Z�k-
�l�b�l�_�e�v�g�u�o �n�h�j�f�Z�p�b�c �\ �h�d�j�_�k�l�g�h�k�l�y�o �k�l�h�y�g�d�b. �H�g�b 
�[�u�e�b �h�[�m�k�e�h�\�e�_�g�u �]�e�h�[�Z�e�v�g�u�f�b �d�e�b�f�Z�l�b�q�_�k�d�b�f�b 
�b�a�f�_�g�_�g�b�y�f�b – �q�_�j�_�^�h�\�Z�g�b�_�f �^�\�m�o �f�_�`�e�_�^�g�b�d�h�\�u�o 
�b �^�\�m�o �o�h�e�h�^�g�u�o �w�i�h�o �j�Z�g�g�_�]�h �g�_�h�i�e�_�c�k�l�h�p�_�g�Z.

1. �<�h �\�j�_�f�y �k�Z�f�h�]�h �^�j�_�\�g�_�]�h �f�_�`�e�_�^�g�b�d�h-
�\�v�y �r�e�h �g�Z�d�h�i�e�_�g�b�_ �Z�e�e�x�\�b�Z�e�v�g�u�o �h�l�e�h�`�_�g�b�c 
(�k�e�h�b 13–10). �W�l�Z �w�i�h�o�Z �k�h�i�h�k�l�Z�\�b�f�Z �k �F�B�K 19 
�b �]�j�_�f�y�q�v�_�\�k�d�b�f �f�_�`�e�_�^�g�b�d�h�\�u�f �w�l�Z�i�h�f �g�Z �J�m�k-
�k�d�h�c �j�Z�\�g�b�g�_, �d�h�l�h�j�u�c �i�h �d�h�j�j�_�e�y�p�b�h�g�g�u�f �i�h�^-
�k�q�_�l�Z�f �^�Z�l�b�j�m�_�l�k�y �b�g�l�_�j�\�Z�e�h�f 787–760 �l�u�k. �e.�g. 
[�;�h�e�b�o�h�\�k�d�Z�y, �R�m�g�v�d�h�\, 2005]. �< �[�h�e�_�_ �l�_�i�e�h�f, 
�q�_�f �k�h�\�j�_�f�_�g�g�u�c, �d�e�b�f�Z�l�_ �g�Z �b�k�k�e�_�^�m�_�f�h�c �l�_�j-
�j�b�l�h�j�b�b �^�h�f�b�g�b�j�h�\�Z�e�b �e�_�k�h�k�l�_�i�g�u�_ �b �e�_�k�g�u�_ 
�e�Z�g�^�r�Z�n�l�u. �J�_�d�h�g�k�l�j�m�b�j�h�\�Z�g�h �k�_�f�v �n�Z�a, �h�l�j�Z-
�`�Z�x�s�b�o �l�j�Z�g�k�n�h�j�f�Z�p�b�b �k�h�k�l�Z�\�e�y�\�r�b�o �b�o �k�h-
�h�[�s�_�k�l�\ – �m�q�Z�k�l�d�h�\ �k�l�_�i�_�c, �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o 
�e�_�k�h�\ (�b�a Tilia cordata �b T. sibirica, Quercus robur, 
Q. mongolica Fisch. ex Ledeb., Carpinus cordata, 
Juglans mandshurica, Ulmus, Morus �b �^�j.), �[�_�j�_-
�a�h�\�u�o �b �o�\�h�c�g�u�o �e�_�k�h�\.

�N�Z�a�Z 1 (�i�Z�e�b�g�h�a�h�g�Z 1.1) �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y �]�h�k-
�i�h�^�k�l�\�h�f �k�h�k�g�h�\�h-�[�_�j�_�a�h�\�u�o �b �[�_�j�_�a�h�\�h-�k�h�k�g�h-
�\�u�o �e�_�k�h�\ �b�a Betula pendula, B. pubescens, Pinus 
sylvestris, �k �i�j�b�f�_�k�v�x �_�e�b, Betula sect. Costatae, 
�^�m�[�Z �b �e�b�i�u (Tilia cordata, T. sibirica) c Corylus 
avellana �\ �i�h�^�e�_�k�d�_. �K�m�f�f�Z �i�u�e�v�p�u �l�_�j�f�h�n�b�e�v�g�u�o 
�w�e�_�f�_�g�l�h�\ �^�_�g�^�j�h�n�e�h�j�u �k�h�k�l�Z�\�e�y�_�l 3,5–7,9 %.

�N�Z�a�Z 2 (�i�Z�e�b�g�h�a�h�g�Z 1.2) �h�l�f�_�q�_�g�Z �^�h�f�b�g�b�j�h-
�\�Z�g�b�_�f �e�_�k�h�k�l�_�i�_�c. �D�h�e�b�q�_�k�l�\�h �i�u�e�v�p�u �g�_�f�h-
�j�Z�e�v�g�u�o �\�b�^�h�\ �^�_�g�^�j�h�n�e�h�j�u �\�h�a�j�h�k�e�h �^�h 9,2 %. 
�< �m�k�e�h �\�b�y�o �i�h�l�_�i�e�_�g�b�y �d�e�b�f�Z�l�Z �k�h�d�j�Z�l�b�e�Z�k�v �h�[�s�Z�y 
�i�e�h�s�Z�^�v �e�_�k�h�\, �g�h �\ �b�o �k�h�k�l�Z�\�_ �m�k�b�e�b�e�Z�k�v �j�h�e�v �r�b-
�j�h�d�h�e�b�k�l�\�_�g�g�u�o �i�h�j�h�^ (Carpinus cordata, Quercus 
robur, Tilia cordata, T. sibirica, Ulmus pumila, Morus 
�b �^�j.). �< �k�l�_�i�g�u�o �[�b�h�l�h�i�Z�o �k�g�Z�q�Z�e�Z �i�j�_�h�[�e�Z�^�Z�e�b 
�a�e�Z�d�b �b �j�Z�a�g�h�l�j�Z�\�v�_, �Z �\�i�h�k�e�_�^�k�l�\�b�b – �f�Z�j�_�\�h-�i�h-
�e�u�g�g�u�_ �b �Z�k�l�j�h�\�h-�i�h�e�u�g�g�u�_ �k�h�h�[�s�_�k�l�\�Z.

�N�Z�a�Z 3 (�i�Z�e�b�g�h�a�h�g�Z 1.3) �h�l�\�_�q�Z�_�l �w�g�^�h�l�_�j�f�Z�e�v-
�g�h�f�m (�\�g�m�l�j�b�f�_�`�e�_�^�g�b�d�h�\�h�f�m) �i�h�o�h�e�h�^�Z�g�b�x, 
�\ �l�_�q�_�g�b�_ �d�h�l�h�j�h�]�h �i�h-�i�j�_�`�g�_�f�m �]�h�k�i�h�^�k�l�\�h�\�Z�e�b 
�e�_�k�h�k�l�_�i�b. �G�Z �k�g�b�`�_�g�b�_ �l�_�i�e�h�h�[�_�k�i�_�q�_�g�g�h�k�l�b 
�m�d�Z�a�u�\�Z�_�l �j�_�a�d�h�_ �i�Z�^�_�g�b�_ (�^�h 1,4 %) �^�h�e�b �i�u�e�v�p�u 
�r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o �i�h�j�h�^, �i�j�_�^�k�l�Z�\�e�_�g�g�h�c �a�^�_�k�v 
�l�h�e�v�d�h Tilia sibirica. �< �k�l�_�i�g�u�o �]�j�m�i�i�b�j�h�\�d�Z�o �k�l�Z-
�e�b �i�j�_�\�Z�e�b�j�h�\�Z�l�v Poaceae, Asteraceae, Artemisia.

* �I�Z�e�b�g�h�e�h�]�b�q�_�k�d�b�c �Z�g�Z�e�b�a �b �h�i�b�k�Z�g�b�_ �^�b�Z�]�j�Z�f�f�u �k�^�_�e�Z�g�u �G.�K. �;�h�e�b�o�h�\�k�d�h�c [�;�h�e�b�o�h�\�k�d�Z�y, �R�m�g�v�d�h�\, 2005, 
2014; Bolikhovskaya, Derevyanko, Shun’kov, 2006; �>�_�j�_�\�y�g�d�h, 2014; �b �^�j.].
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�N�Z�a�Z 4 (�i�Z�e�b�g�h�a�h�g�Z 1.4) �h�l�j�Z�`�Z�_�l �m�k�b�e�_�g�b�_ 
�]�m�f�b�^�g�h�k�l�b �d�e�b�f�Z�l�Z �b �]�h�k�i�h�^�k�l�\�h �e�_�k�g�u�o �e�Z�g�^-
�r�Z�n�l�h�\ (�k�h�^�_�j�`�Z�g�b�_ �i�u�e�v�p�u �^�j�_�\�_�k�g�u�o �i�h�j�h�^ 
�m�\�_�e�b�q�b�e�h�k�v �^�h 70 %). �>�h�f�b�g�b�j�h�\�Z�e�b �k�h�k�g�h�\�h-
�[�_�j�_�a�h�\�u�_ �e�_�k�Z. �;�e�Z�]�h�^�Z�j�y �h�l�g�h�k�b�l�_�e�v�g�h�f�m �i�h-
�l�_�i�e�_�g�b�x �b �j�h�k�l�m �\�e�Z�]�h�h�[�_�k�i�_�q�_�g�g�h�k�l�b, �\ �k�h�k�l�Z�\�_ 
�e�_�k�h�\ �i�h�y�\�b�e�b�k�v Abies, Pinus cf. koraiensis, Betula 
sect. Costatae, Juglans mandshurica, Quercus.

�N�Z�a�Z 5 (�i�Z�e�b�g�h�a�h�g�Z 1.5) �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y �i�j�_-
�\�Z�e�b�j�h�\�Z�g�b�_�f �d�_�^�j�h�\�h-�k�h�k�g�h�\�u�o �b �[�_�j�_�a�h�\�h-�^�m-
�[�h�\�h-�e�b�i�h�\�h-�]�j�Z�[�h�\�u�o �e�_�k�h�\.

�N�Z�a�Z 6 (�i�Z�e�b�g�h�a�h�g�Z 1.6) �k�h�h�l�\�_�l�k�l�\�m�_�l �^�Z�e�v�g�_�c-
�r�_�c �l�j�Z�g�k�n�h�j�f�Z�p�b�b �e�_�k�g�h�c �j�Z�k�l�b�l�_�e�v�g�h�k�l�b �i�j�b 
�a�Z�f�_�l�g�h�f �k�g�b�`�_�g�b�b �l�_�i�e�h- �b �\�e�Z�]�h�h�[�_�k�i�_�q�_�g�g�h�k�l�b 
�\�h �\�j�_�f�y �\�l�h�j�h�]�h �w�g�^�h�l�_�j�f�Z�e�Z. �K�h�d�j�Z�l�b�e�Z�k�v �j�h�e�v 
�r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o �i�h�j�h�^, �b�k�q�_�a�e�b �]�j�Z�[ �b �^�m�[. 
�I�j�_�h�[�e�Z�^�Z�e�b �[�_�j�_�a�h�\�h-�k�h�k�g�h�\�u�_ �e�_�k�Z �k �m�q�Z�k�l�b�_�f 
�_�e�b, Pinus cf. koraiensis, Tilia cordata, T. sibirica. 
�< �i�h�^�e�_�k�d�_ �i�h�y�\�b�e�Z�k�v �d�m�k�l�Z�j�g�b�d�h�\�Z�y �[�_�j�_�a�Z.

�N�Z�a�Z 7 (�i�Z�e�b�g�h�a�h�g�Z 1.7) �h�l�\�_�q�Z�_�l �l�_�j�f�h�]�b�]�j�h�l�b-
�q�_�k�d�h�f�m �f�Z�d�k�b�f�m�f�m �f�_�`�e�_�^�g�b�d�h�\�v�y. �K�m�f�f�Z �i�u�e�v-
�p�u �l�_�j�f�h�n�b�e�v�g�u�o �\�b�^�h�\ �^�_�g�^�j�h�n�e�h�j�u �\�h�a�j�h�k�e�Z 
�^�h 14 %. �=�h�k�i�h�^�k�l�\�h�\�Z�e�b �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�_ �e�_-
�k�Z �b�a Quercus sp., Carpinus cordata, Tilia cordata, 
T. sibirica, Ulmus sp., �k �m�q�Z�k�l�b�_�f Alnus glutinosa. 
�B�f �k�h�i�m�l�k�l�\�h�\�Z�e�b �o�\�h�c�g�h-�[�_�j�_�a�h�\�u�_ �^�j�_�\�h�k�l�h�b �b�a 
�_�e�b, Pinus sylvestris, P. cf. koraiensis �b �[�_�j�_�a�u.

2. �N�h�j�f�b�j�h�\�Z�g�b�_ �k�l�Z�j�b�q�g�u�o �h�l�e�h�`�_�g�b�c �k�e�h�y 9 
(�i�Z�e�b�g�h�a�h�g�Z 2) �i�j�h�b�k�o�h�^�b�e�h �\ �o�h�e�h�^�g�m�x �w�i�h�o�m, 
�k�h�i�h�k�l�Z�\�e�y�_�f�m�x �k �F�B�K 18 �b �^�_�\�b�p�d�b�f �e�_�^�g�b-
�d�h�\�u�f �w�l�Z�i�h�f �g�Z �J�m�k�k�d�h�c �j�Z�\�g�b�g�_ (�i�j�b�f�_�j�g�h 
760–712 �l�u�k. �e.�g.). �B�a�m�q�Z�_�f�u�c �j�Z�c�h�g �a�Z�g�b�f�Z�e�b 
�i�_�j�b�]�e�y�p�b�Z�e�v�g�u�_ �e�Z�g�^�r�Z�n�l�u. �=�h�k�i�h�^�k�l�\�h�\�Z�e�b 
�[�_�j�_�a�h�\�h-�k�h�k�g�h�\�u�_ �e�_�k�Z, �d�m�k�l�Z�j�g�b�d�h�\�u�_ �k�h�h�[�s�_-
�k�l�\�Z (�b�a Betula sect. Fruticosae, B. fruticosa, B. sect. 
Nanae, Alnaster fruticosus, Juniperus �b �^�j.), �e�m�]�h�\�u�_ 
�b �e�m�]�h�\�h-�[�h�e�h�l�g�u�_ �p�_�g�h�a�u.

3. �>�_�e�x�\�b�Z�e�v�g�h-�i�j�h�e�x�\�b�Z�e�v�g�u�_ �h�k�Z�^�d�b �k�e�h�y 8 
�b �[�h�e�v�r�_�c �q�Z�k�l�b �k�e�h�y 7 �g�Z�d�Z�i�e�b�\�Z�e�b�k�v �\ �k�e�_�^�m-
�x�s�_�_ �f�_�`�e�_�^�g�b�d�h�\�v�_ (�i�Z�e�b�g�h�a�h�g�u 3.1–3.6), �k�h-
�i�h�k�l�Z�\�e�y�_�f�h�_ �k �F�B�K 17 �b �k�_�f�b�e�m�d�k�d�b�f �f �_�`�e�_�^-
�g�b�d�h�\�u�f �w�l�Z�i�h�f �g�Z �J�m�k�k�d�h�c �j�Z�\�g�b�g�_ (�i�j�b�f�_�j�g�h 
712–659 �l�u�k. �e.�g.). �< �d�e�b�f�Z�l�b�q�_�k�d�h�f �h�l�g�h�r�_�g�b�b 
�h�g�h �[�u�e�h �[�h�e�_�_ �l�_�i�e�u�f �b �k�m�o�b�f, �q�_�f �i�j�_�^�r�_�k�l�\�m-
�x�s�Z�y �f�_�`�e�_�^�g�b�d�h�\�Z�y �w�i�h�o�Z. �J�_�d�h�g�k�l�j�m�b�j�h�\�Z�g�u 
�r�_�k�l�v �n�Z�a �\ �j�Z�a�\�b�l�b�b �]�h�k�i�h�^�k�l�\�h�\�Z�\�r�b�o �\ �w�l�h�l 
�l�_�j�f�h�o�j�h�g �k�l�_�i�_�c �b �e�_�k�h�k�l�_�i�_�c.

�< �i�_�j�\�m�x �n�Z�a�m (�i�Z�e�b�g�h�a�h�g�Z 3.1) �i�j�_�h�[�e�Z�^�Z�e�b 
�e�_�k�h�k�l�_�i�b, �\ �d�h�l�h�j�u�o �k�h�q�_�l�Z�e�b�k�v �m�q�Z�k�l�d�b �j�Z�a�g�h-
�l�j�Z�\�g�h-�a�e�Z�d�h�\�u�o �k�l�_�i�_�c, �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o �e�_-
�k�h�\ (�b�a Carpinus betulus, C. cordata, Quercus sp., 
Tilia mandshurica �b �^�j.), �k�h�k�g�h�\�h-�[�_�j�_�a�h�\�u�o �e�_�k�h�\ 
�b �h�e�v�r�Z�g�b�d�h�\ (Alnus glutinosa, A. incana). �<�h �\�l�h-

�j�m�x �n�Z�a�m (�i�Z�e�b�g�h�a�h�g�Z 3.2) �^�h�f�b�g�b�j�h�\�Z�e�b �k�l�_-
�i�b, �i�j�b �w�l�h�f �a�g�Z�q�b�l�_�e�v�g�h �j�Z�k�r�b�j�b�e�b�k�v �i�e�h�s�Z-
�^�b �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o �e�_�k�h�\. �K�g�Z�q�Z�e�Z �\ �k�h�k�l�Z�\�_ 
�e�_�k�g�u�o �m�q�Z�k�l�d�h�\ �\�_�^�m�s�m�x �j�h�e�v �b�]�j�Z�e�b �]�j�Z�[�h�\�u�_ 
(�b�a Carpinus cordata �b C. orientalis) �b �k�h�k�g�h�\�h-�[�_-
�j�_�a�h�\�u�_ �k�h�h�[�s�_�k�l�\�Z. �A�Z�l�_�f �i�h�\�u�k�b�e�Z�k�v �\�e�Z�]�h�h�[�_-
�k�i�_�q�_�g�g�h�k�l�v �b �\�h�a�j�h�k�e�h �a�g�Z�q�_�g�b�_ Carpinus cordata, 
Tilia mandshurica, T. sibirica �b �l�_�f�g�h�o�\�h�c�g�u�o �i�h-
�j�h�^. �I�h�y�\�b�e�b�k�v Pinus sect. Strobus, P. cf. koraiensis. 
�< �l�j�_�l�v�x �n�Z�a�m (�i�Z�e�b�g�h�a�h�g�Z 3.3) �]�h�k�i�h�^�k�l�\�h�\�Z�e�b 
�k�l�_�i�b �b�a �j�Z�a�g�h�l�j�Z�\�g�h-�a�e�Z�d�h�\�u�o �b �i�h�e�u�g�g�u�o �k�h-
�h�[�s�_�k�l�\, �Z �l�Z�d�`�_ �^�h�e�b�g�g�u�_ �]�j�Z�[�h�\�u�_ �e�_�k�Z �b�a 
Carpinus cordata �b C. orientalis, �k �i�j�b�f�_�k�v�x Juglans 
mandshurica, Tilia mandshurica, Alnus glutinosa.

�K�h �\�l�h�j�h�c �i�h�e�h�\�b�g�h�c �f�_�`�e�_�^�g�b�d�h�\�v�y �k�\�y�a�Z-
�g�h �k�Z�f�h�_ �a�g�Z�q�b�l�_�e�v�g�h�_ �j�Z�k�k�_�e�_�g�b�_ �g�Z �b�k�k�e�_�^�m-
�_�f�h�c �l�_�j�j�b�l�h�j�b�b �l�_�j�f�h�n�b�e�v�g�u�o �w�e�_�f�_�g�l�h�\ �^�_�g�^�j�h-
�n�e�h�j�u (�^�h�e�y �b�o �i�u�e�v�p�u �\ �k�i�_�d�l�j�Z�o �k�h�k�l�Z�\�e�y�_�l 
27–33 %). �< �q�_�l�\�_�j�l�m�x �n�Z�a�m (�i�Z�e�b�g�h�a�h�g�Z 3.4) �^�h-
�f�b�g�b�j�h�\�Z�e�b �e�_�k�h�k�l�_�i�b, �\ �d�h�l�h�j�u�o �h�k�g�h�\�g�u�_ �i�e�h-
�s�Z�^�b �a�Z�g�b�f�Z�e�b �j�Z�a�g�h�l�j�Z�\�g�h-�a�e�Z�d�h�\�u�_ �k�l�_�i�b �b �i�Z�j-
�d�h�\�u�_ �]�j�Z�[�h�\�u�_ �e�_�k�Z �b�a Carpinus betulus, C. cordata 
�b C. orientalis, �k �i�j�b�f�_�k�v�x �^�m�[�Z, �\�y�a�Z �b �h�e�v�o�b. 
�H�]�j�Z�g�b�q�_�g�g�h�_ �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �b�f�_�e�b �[�_�j�_�a�h�\�u�_ 
�d�h�e�d�b. �H�l�e�b�q�b�l�_�e�v�g�h�c �h�k�h�[�_�g�g�h�k�l�v�x �e�_�k�h�k�l�_�i�g�u�o 
�e�Z�g�^�r�Z�n�l�h�\ �i�y�l�h�c �n�Z�a�u (�i�Z�e�b�g�h�a�h�g�Z 3.5) �[�u�e�h 
�i�j�_�h�[�e�Z�^�Z�g�b�_ �\ �k�h�k�l�Z�\�_ �]�h�k�i�h�^�k�l�\�h�\�Z�\�r�b�o �r�b�j�h-
�d�h�e�b�k�l�\�_�g�g�u�o �e�_�k�h�\ �e�b�i�h�\�h-�]�j�Z�[�h�\�u�o �k�h�h�[�s�_�k�l�\ 
�b�a Carpinus cordata, Tilia cordata �b T. mandshurica. 
�< �e�_�k�h�k�l�_�i�y�o �r�_�k�l�h�c �n�Z�a�u (�i�Z�e�b�g�h�a�h�g�Z 3.6) �i�j�h-
�b�a�h�r�e�b �a�g�Z�q�b�l�_�e�v�g�u�_ �b�a�f�_�g�_�g�b�y �\ �k�h�k�l�Z�\�_ �e�_�k�h�\. 
�< �q�b�k�e�h �^�h�f�b�g�Z�g�l�h�\ �\�h�r�e�b �l�_�f�g�h�o�\�h�c�g�u�_ �i�h�j�h�^�u 
(�k�j�_�^�b �g�b�o Picea sect. Omorica). �B�k�q�_�a�e�b �]�j�Z�[ �b 
�g�_�d�h�l�h�j�u�_ �\�b�^�u �e�b�i. �H�k�g�h�\�g�u�_ �i�e�h�s�Z�^�b �a�Z�g�b�f�Z-
�e�b �r�b�j�h�d�h�e�b�k�l�\�_�g�g�h-�i�b�o�l�h�\�h-�_�e�h�\�u�_ �e�_�k�Z �k �m�q�Z-
�k�l�b�_�f Tilia mandshurica, Ostrya sp., �k �i�j�b�f�_�k�v�x 
�h�e�v�o�b �b �[�_�j�_�a�u (Betula sect. Costatae, B. pendula, 
B. pubescens).

4. �< �g�Z�k�l�m�i�b�\�r�m�x �a�Z�l�_�f �o�h�e�h�^�g�m�x �w�i�h�o�m (�i�Z-
�e�b�g�h�a�h�g�Z 4), �k�h�i�h�k�l�Z�\�e�y�_�f�m�x �k �F�B�K 16 �b �^�h�g-
�k�d�b�f �h�e�_�^�_�g�_�g�b�_�f �g�Z �J�m�k�k�d�h�c �j�Z�\�g�b�g�_ (�i�j�b�f�_�j�g�h 
659–610 �l�u�k. �e.�g.), �g�Z�d�Z�i�e�b�\�Z�e�b�k�v �i�j�h�e�x�\�b�Z�e�v�g�h-
�^�_�e�x�\�b�Z�e�v�g�u�_ �h�k�Z�^�d�b �\�_�j�o�g�_�c �q�Z�k�l�b �k�e�h�y 7. �>�h�f�b-
�g�b�j�h�\�Z�e�b �i�_�j�b�]�e�y�p�b�Z�e�v�g�u�_ �k�l�_�i�b �k �g�_�[�h�e�v�r�b�f�b 
�m�q�Z�k�l�d�Z�f�b �o�\�h�c�g�h�]�h �j�_�^�d�h�e�_�k�v�y �b�a �e�b�k�l�\�_�g�g�b�p�u, 
Pinus sylvestris, Pinus cf. koraiensis �b �_�e�b. �< �l�j�Z�\�y-
�g�h-�d�m�k�l�Z�j�g�b�q�d�h�\�h�f �i�h�d�j�h�\�_ �i�j�_�h�[�e�Z�^�Z�e�b �a�e�Z�d�h-
�\�u�_, �j�Z�a�g�h�l�j�Z�\�g�h-�a�e�Z�d�h�\�u�_, �i�h�e�u�g�g�u�_ �b �e�m�]�h�\�u�_ 
�]�j�h�a�^�h�\�g�b�d�h�\�u�_ �]�j�m�i�i�b�j�h�\�d�b. �B�a �q�b�k�e�Z �i�h�k�e�_�^�g�b�o 
�i�j�h�b�a�j�Z�k�l�Z�e�b Botrychium simplex �b B. lanceolatum.

�I�h �f�g�_�g�b�x �G.�K. �;�h�e�b�o�h�\�k�d�h�c �b �F.�<. �R�m�g�v�d�h�\�Z, 
�Z�g�Z�e�b�a �i�Z�e�b�g�h�e�h�]�b�q�_�k�d�b�o �f�Z�l�_�j�b�Z�e�h�\ �i�h�d�Z�a�u�\�Z�_�l, 
�q�l�h �f�_�`�^�m �w�l�Z�i�Z�f�b �g�Z�d�h�i�e�_�g�b�y �i�j�h�e�x�\�b�Z�e�v�g�h- 
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�Z�e�e�x�\�b�Z�e�v�g�u�o �h�k�Z�^�d�h�\ �j�Z�g�g�_�]�h �g�_�h�i�e�_�c�k�l�h�p�_�g�Z 
(�i�_�j�\�h�c �i�h�e�h�\�b�g�u �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z. – �:.�>.) 
(�k�e�h�b 13–7) �b �i�h�d�j�h�\�g�u�o �k�m�[�Z�w�j�Z�e�v�g�u�o �h�l�e�h�`�_�g�b�c 
�i�h�a�^�g�_�]�h �g�_�h�i�e�_�c�k�l�h�p�_�g�Z (�k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_-
�g�Z. – A.�>.) �b �]�h�e�h�p�_�g�Z (�k�e�h�b 6–1) �[�u�e �^�e�b�l�_�e�v-
�g�u�c �k�_�^�b�f�_�g�l�Z�p�b�h�g�g�u�c �i�_�j�_�j�u�\ [2005]. �K�h�]�e�Z�k�g�h 
�i�Z�e�b�g�h�e�h�]�b�q�_�k�d�b�f �^�Z�g�g�u�f, �\ �i�_�j�b�h�^ �g�Z�d�h�i�e�_�g�b�y 
�h�l�e�h�`�_�g�b�c �k�e�h�_�\ 13–7 �i�j�h�b�a�h�r�e�b �a�Z�f�_�l�g�u�_ �b�a-
�f�_�g�_�g�b�y �a�h�g�Z�e�v�g�u�o �b �e�h�d�Z�e�v�g�u�o �l�b�i�h�\ �j�Z�k�l�b�l�_�e�v-
�g�h�k�l�b, �h�l�\�_�q�Z�x�s�b�_ �k�f�_�g�Z�f �^�\�m�o �l�_�i�e�u�o �b �^�\�m�o 
�o�h�e�h�^�g�u�o �w�i�h�o �j�Z�g�g�_�]�h �g�_�h�i�e�_�c�k�l�h�p�_�g�Z. �W�l�b �w�i�h-
�o�b �h�l�j�Z�`�_�g�u �\ �i�Z�e�b�g�h�k�i�_�d�l�j�Z�o, �d�h�l�h�j�u�_ �m�k�e�h�\�g�h 
�h�[�t�_�^�b�g�_�g�u �\ �q�_�l�u�j�_ �]�j�m�i�i�u �i�Z�e�b�g�h�a�h�g. �I�Z�e�b�g�h-
�a�h�g�u 1.1–1.7 �b �i�Z�e�b�g�h�a�h�g�Z 2 �o�Z�j�Z�d�l�_�j�b�a�m�x�l �\�j�_-
�f�y �g�Z�d�h�i�e�_�g�b�y �g�b�`�g�_�c �q�Z�k�l�b �j�Z�a�j�_�a�Z (�k�e�h�b 13–9), 
�Z �i�Z�e�b�g�h�a�h�g�u 3.1–3.6 �b 4 �h�l�\�_�q�Z�x�l �n�h�j�f�b�j�h�\�Z�g�b�x 
�_�]�h �k�j�_�^�g�_�c �q�Z�k�l�b (�k�e�h�b 8 �b 7).

�I�Z�e�b�g�h�a�h�g�u 1.1–1.7 �k�h�h�l�\�_�l�k�l�\�m�x�l �g�Z�d�h�i�e�_ -
�g�b�x �k�m�[�Z�d�\�Z�e�v�g�u�o �h�l�e�h�`�_�g�b�c �k�e�h�_�\ 13–10. �H�g�h 
�i�j�h�b�k�o�h�^�b�e�h �\ �f�_�`�e�_�^�g�b�d�h�\�m�x �w�i�h�o�m, �d�e�b�f�Z�l�b-
�q�_�k�d�b�_ �m�k�e�h�\�b�y �d�h�l�h�j�h�c �[�u�e�b �a�g�Z�q�b�l�_�e�v�g�h �l�_�i�e�_�_ 
�k�h�\�j�_�f�_�g�g�u�o. �G�Z �i�j�h�l�y�`�_�g�b�b �\�k�_�]�h �l�_�j�f�h�o�j�h�g�Z 
�a�^�_�k�v �]�h�k�i�h�^�k�l�\�h�\�Z�e�b �e�_�k�h�k�l�_�i�g�u�_ �b �e�_�k�g�u�_ �e�Z�g�^-
�r�Z�n�l�u. �M�k�l�Z�g�h�\�e�_�g�h �k�_�f�v �d�e�b�f�Z�l�h�n�b�l�h�p�_�g�h�l�b�q�_-
�k�d�b�o �n�Z�a, �h�l�j�Z�`�Z�x�s�b�o �j�Z�a�g�m�x �k�l�_�i�_�g�v �m�q�Z�k�l�b�y �\ 
�j�Z�k�l�b�l�_�e�v�g�h�f �i�h�d�j�h�\�_ �k�l�_�i�g�u�o �p�_�g�h�a�h�\, �e�_�k�g�u�o 
�r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o (�b�a �^�m�[�Z, �e�b�i�u, �]�j�Z�[�Z, �f�Z�g�v-
�q�`�m�j�k�d�h�]�h �h�j�_�o�Z, �\�y�a�Z �b �^�j.), �f�_�e�d�h�e�b�k�l�\�_�g�g�u�o (�[�_-
�j�_�a�h�\�u�o) �b �o�\�h�c�g�u�o �n�h�j�f�Z�p�b�c, �i�j�b�j�_�q�g�u�o �b�\�g�y-
�d�h�\ �b �^�h�e�b�g�g�u�o �h�e�v�r�Z�g�b�d�h�\. �M�q�Z�k�l�b�_ �h�e�v�o�b �[�u�e�h 
�g�Z�b�[�h�e�_�_ �a�Z�f�_�l�g�u�f �\ �k�h�k�l�Z�\�_ �^�h�e�b�g�g�u�o �e�_�k�h�\ �i�_�j-
�\�h�c �i�h�e�h�\�b�g�u �f�_�`�e�_�^�g�b�d�h�\�v�y.

�< �^�h�e�b�g�_ �j. �:�g�m�c �\ 16–18 �d�f �\�u�r�_ �i�h �l�_�q�_�g�b�x 
�h�l �k�l�h�y�g�d�b �D�Z�j�Z�f�Z �[�u�e�b �b�a�m�q�_�g�u �^�\�Z �j�Z�a�j�_�a�Z, �g�_ �k�h-
�^�_�j�`�Z�s�b�_ �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�o �g�Z�o�h�^�h�d. �< 500 �f  �h�l 
�>�_�g�b�k�h�\�h�c �i�_�s�_�j�u �\�\�_�j�o �i�h �l�_�q�_�g�b�x �^�h�e�b�g�Z �j�_�d�b 
�j�Z�k�r�b�j�y�_�l�k�y �b �i�j�b�h�[�j�_�l�Z�_�l �h�[�e�b�d �Z�k�b�f�f�_�l�j�b�q�g�h�c 
�^�_�i�j�_�k�k�b�b �i�j�h�l�y�`�_�g�g�h�k�l�v�x �h�d. 10 �d�f �b �r�b�j�b�g�h�c 
�^�h 2–3 �d�f. �< �w�l�h�c �j�Z�k�r�b�j�_�g�g�h�c �q�Z�k�l�b �^�h�e�b�g�u �h�k-
�g�h�\�g�u�f�b �n�Z�d�l�h�j�Z�f�b �j�_�e�v�_�n�h�h�[�j�Z�a�h�\�Z�g�b�y �\ �i�e�_�c-
�k�l�h�p�_�g�_ �\�u�k�l�m�i�Z�e�b �^�_�e�x�\�b�Z�e�v�g�h-�i�j�h�e�x�\�b�Z�e�v�g�u�_ 
�i�j�h�p�_�k�k�u. �I�_�j�\�u�c �j�Z�a�j�_�a �^�_�e�x�\�b�Z�e�v�g�h-�i�j�h�e�x�\�b-
�Z�e�v�g�u�o �h�l�e�h�`�_�g�b�c �g�Z�o�h�^�b�l�k�y �m �k�_�\�_�j�g�h�c �h�d�j�Z�b�g�u 
�i�h�k. �Q�_�j�g�u�c �:�g�m�c (�j�Z�a�j�_�a �Q�_�j�g�u�c �:�g�m�c), �\�l�h�j�h�c –
�i�h �e�_�\�h�f�m �[�h�j�l�m �^�h�e�b�g�u �j. �D�Z�j�Z�d�h�e, �\ 2 �d�f �\�u�r�_ 
�_�_ �m�k�l�v�y (�j�Z�a�j�_�a �G�b�`�g�b�c �D�Z�j�Z�d�h�e) [�>�_�j�_�\�y�g�d�h, �F�Z-
�e�Z�_�\�Z, �R�m�g�v�d�h�\, 1998, 2000; �>�_�j�_�\�y�g�d�h, �F�Z�e�Z�_�\�Z, 
�R�m�g�v�d�h�\ �b �^�j., 1998].

�J�Z�a�j�_�a �Q�_�j�g�u�c �:�g�m�c (�l�_�o�g�h�]�_�g�g�Z�y �\�u�j�Z�[�h�l�d�Z 
�g�Z �\�u�k�h�l�_ 60 �f �g�Z�^ �m�j�_�a�h�f �j. �:�g�m�c) �k�h�k�l�h�b�l �b�a �i�_�j�_-
�k�e�Z�b�\�Z�g�b�y �]�e�b�g�b�k�l�h-�s�_�[�g�b�k�l�u�o, �]�e�b�g�b�k�l�u�o (�d�j�Z�k-
�g�h�p�\�_�l�g�u�o) �b �s�_�[�g�b�k�l�h-�^�j�_�k�\�y�g�b�k�l�u�o �h�k�Z�^�d�h�\, 
�k�p�_�f�_�g�l�b�j�h�\�Z�g�g�u�o �k�m�]�e�b�g�d�h�f �b �]�e�b�g�h�c (�j�b�k. 3). 

�F�h�s�g�h�k�l�v �\�k�d�j�u�l�h�c �l�h�e�s�b – 4,2 �f . �< �]�e�b�g�Z�o �l�Z-
�[�Z�q�g�h�]�h �p�\�_�l�Z �g�Z �]�e�m�[�b�g�_ 2,8–3,35 �f �k�h�[�j�Z�g�u �j�Z�d�h-
�\�b�g�u �f�h�e�e�x�k�d�h�\. �J�L�E-�\�h�a�j�Z�k�l �]�e�b�g, �\�f�_�s�Z�x�s�b�o 
�n�Z�m�g�m, �k�h�k�l�Z�\�e�y�_�l 643 ± 130 �l�u�k. �e�_�l (�J�L�E-510); 
�d�j�Z�k�g�h�p�\�_�l�g�u�o �]�e�b�g �g�Z �]�e�m�[�b�g�_ 1,0–1,6 �f –
542 ± 110 �l�u�k. �e�_�l (�J�L�E-509). �I�j�_�^�\�Z�j�b�l�_�e�v�g�u�c 
�k�i�b�k�h�d �f�Z�e�Z�d�h�n�Z�m�g�u, �h�i�m�[�e�b�d�h�\�Z�g�g�u�c �j�Z�g�_�_ [�>�_-
�j�_�\�y�g�d�h, �E�Z�m�o�b�g, �F�Z�e�Z�_�\�Z �b �^�j., 1992], �[�u�e �^�h-
�i�h�e�g�_�g �K.�F. �I�h�i�h�\�h�c �i�j�b �i�h�k�e�_�^�m�x�s�_�f �b�a�m�q�_�g�b�b 
�d�h�e�e�_�d�p�b�b [�>�_�j�_�\�y�g�d�h, �F�Z�e�Z�_�\�Z, �R�m�g�v�d�h�\ �b �^�j., 
1998]. �< �j�_�a�m�e�v�l�Z�l�_ �h�i�j�_�^�_�e�_�g�h 15 �\�b�^�h�\, �b�a �d�h-
�l�h�j�u�o �\�h�k�_�f�v – �g�h�\�u�_ �^�e�y �g�Z�m�d�b: Succinella ex gr. 
oblonga (Drap.), S. (s.l.) sp. sp. (�n�j�Z�]�f.), Cochlicopa 
aff. Lubricella (Porro), Vallonia multicostulata sp. n., 
V. sp. sp. (�n�j�Z�]�f.), Gibbulinopsis (Primipupilla) 
lauchini sp. n., G. (P.) curt asp. N., G. (P.?) sp. sp. 
(�n�j�Z�]�f.), Gastrocopta (Sinalbinula) altaica sp. N., 
G. (S.) diminuta sp. N., G. (S.) mirabilis sp. N., G. sp. 
sp. (�n�j�Z�]�f.), Vertigo (V.) altaica sp. n., V. (Isthmia) 
malaeviae sp. N., V. (I.) aff. alpestris (Ald.), V. sp. 
(�n�j�Z�]�f.), Nesovitrea sp. sp., Euconulus sp. (�n�j�Z�]�f.), 
Zonitoides aff. Nitidus (Müll.).

�J�h�^ Gibbulinopsis �g�u�g�_ �\ �K�b�[�b�j�b �h�l�k�m�l�k�l�\�m�_�l. 
�<�k�l�j�_�q�Z�_�l�k�y �h�g �g�Z �D�Z�\�d�Z�a�_, �\ �K�j�_�^�g�_�c �b �P�_�g�l�j�Z�e�v-
�g�h�c �:�a�b�b, �g�Z �>�Z�e�v�g�_�f �<�h�k�l�h�d�_ �x�`�g�_�_ �I�j�b�f�h�j�v�y, 
�\ �Y�i�h�g�b�b, �:�n�j�b�d�_, �g�Z �h-�\�_ �J�_�x�g�v�h�g, �\ �:�\�k�l�j�Z�e�b�b. 
�I�h�^�j�h�^ Primipupilla, �d �d�h�l�h�j�h�f�m, �\�b�^�b�f�h, �h�l�g�h�k�y�l-
�k�y �\�b�^�u �b�a �j�Z�a�j�_�a�Z �Q�_�j�g�u�c �:�g�m�c, �j�Z�k�i�j�h�k�l�j�Z�g�_�g 
�g�u�g�_ �\ �A�Z�d�Z�\�d�Z�a�v�_, �K�j�_�^�g�_�c �:�a�b�b, �:�n�]�Z�g�b�k�l�Z�g�_ �b 
�K�_�\�_�j�h-�A�Z�i�Z�^�g�h�f �D�b�l�Z�_. �J�h�^ Gastrocopta �h�[�b�l�Z�_�l 
�g�Z �D�Z�\�d�Z�a�_, �\ �K�j�_�^�g�_�c �:�a�b�b, �g�Z �M�j�Z�e�_, �\ �X�`�g�h�f 
�I�j�b�f�h�j�v�_, �Z �l�Z�d�`�_ �g�Z �j�_�e�b�d�l�h�\�h�f �f�_�k�l�h�g�Z�o�h�`�^�_-
�g�b�b �\ �K�b�[�b�j�b, �\ �j�Z�c�h�g�_ �?�g�b�k�_�c�k�d�Z. �J�Z�a�g�h �h�[�j�Z�a�b�_ 
�\�b�^�h�\ �w�l�h�]�h �j�h�^�Z �o�Z�j�Z�d�l�_�j�g�h �^�e�y �D�b �l�Z�y �b �D�h�j�_�b.

�< �b�k�d�h�i�Z�_�f�h�f �k�h�k�l�h�y�g�b�b �j�h�^ Gibbulinopsis 
�b�a �\�_�k�l�_�g �k �i�h�a�^�g�_�]�h �h�e�b�]�h�p�_�g�Z �\ �?�\�j�h�i�_ �b �<�h�k-
�l�h�q�g�h�c �:�a�b�b. �I�h�^�j�h�^ Primipupilla �h�l�f�_�q�Z�_�l�k�y �k�h 
�k�j�_�^�g�_�]�h �f�b�h�p�_�g�Z (�I�j�_�^�d�Z�\�d�Z�a�v�_). �G�Z �x�]�_ �A�Z�i�Z�^-
�g�h�c �K�b�[�b�j�b (�j�Z�a�j�_�a �;�b�l�_�d�_) �i�j�_�^�k�l�Z�\�b�l�_�e�v �j�h�^�Z 
Gibbulinopsis �b�a�\�_�k�l�_�g �b�a �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�h�c 
�k�_�e�_�l�b�g�k�d�h�c �k�\�b�l�u. �< �I�j�b�[�Z�c�d�Z�e�v�_ �[�e�b�a�d�b�_ �d 
�q�_�j�g�h�Z�g�m�c�k�d�b�f �\�b �^�u �\�k�l�j�_�q�_�g�u �\ �k�j�_�^�g�_�i�e�b�h-
�p�_�g�h�\�u�o (�h�^�h�g�b�f�k�d�Z�y �i�Z�q�d�Z �k�Z�k�b�g�k�d�h�c �i�h�^�k�\�b�l�u 
�o�Z�e�Z�]�Z�c�k�d�h�c �k�\�b�l�u) �b �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�o �h�k�Z�^-
�d�Z�o (�g�b�a�u �o�Z�j�Z�g�p�b�g�k�d�h�c �k�\�b�l�u). �J�h�^ Gastrocopta 
�b�a�\�_�k�l�_�g �k �h�e�b�]�h�p�_�g�Z �?�\�j�h�i�u, �\ �g�_�h�]�_�g�_ �r�b�j�h�d�h 
�i�j�_�^�k�l�Z�\�e�_�g �\ �K�b�[�b�j�b. �< �i�h�a�^�g�_�i�e�b�h�p�_�g�h�\�u�o �h�l-
�e�h�`�_�g�b�y�o �j�Z�a�j�_�a�Z �;�b�l�_�d�_ (�f�m�j�m�d�l�b�g�k�d�Z�y �k�\�b�l�Z) 
�h�l�f�_�q�_�g�u �l�j�b �\�b�^�Z, �\ �w�h�i�e�_�c �k�l�h�p�_�g�_ (�d�Z�j�Z�]�Z�r-
�k�d�Z�y �k�\�b�l�Z) – �i�y�l�v. �< �I�j�b�[�Z�c�d�Z�e�v�_ �\ �j�Z�g�g�_�k�j�_�^-
�g�_�i�e�b�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�y�o �h�[�g�Z�j�m�`�_�g�h �k�_�f�v 
�\�b�^�h�\, �\ �i�h�a�^�g�_�f �i�e�b�h�p�_�g�_ �q�b�k�e�h �\�b�^�h�\ �k�h�d�j�Z-
�s�Z�_�l�k�y �^�h �^�\�m�o, �h�^�b�g �b�a �d�h�l�h�j�u�o �k�h�\�j�_�f�_�g�g�u�c. 

� ñ � � � � � � � � 1.  �ý��������������-����������� ���%���������� �!�����������- ������������ ���������������) ���������������� ����������� ���$������ (�ú�ö�ÿ 19–7) �� ����������  �ÿ����������
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�< �j�Z�g�g�_�f–�k�j�_�^�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �a�^�_�k�v �b�a�\�_�k�l�_�g 
�e�b�r�v �h�^�b�g �\�b�^ – G. theeli West. [�A�u�d�b�g, �A�Z�`�b�]�b�g, 
�I�j�b�k�y�`�g�x�d, 1989; �I�e�b�h�p�_�g…, 1982].

�< �h�l�e�b�q�b�_ �h�l �j�Z�k�k�f�h�l�j�_�g�g�u�o �\�u�r�_, �j�h�^�u Vertigo 
�b Vallonia, �l�Z�d�`�_ �i�j�_�^�k�l�Z�\�e�_�g�g�u�_ �\ �q�_�j�g�h�Z�g�m�c�k�d�h�c 
�f�Z�e�Z�d�h�n�Z�m�g�_, �o�Z�j�Z�d�l�_�j�g�u �^�e�y �:�e�l�Z�y �b �g�u�g�_. �G�h �b�a 
�i�y�l�b �\�b�^�h�\, �h�i�j�_�^�_�e�_�g�g�u�o �\ �j�Z�a�j�_�a�_, �e�b�r�v �h�^�b�g – 
Vertigo alpestris Ald. – �k�h�\�j�_�f�_�g�g�u�c.

�O�Z�j�Z�d�l�_�j �]�_�h�]�j�Z�n�b�q�_�k�d�b�o �k�\�y�a�_�c �f�Z�e�Z�d�h�n�Z�m�g�u 
�b �i�j�_�^�k�l�Z�\�b�l�_�e�v�g�h�k�l�v �m�d�Z�a�Z�g�g�u�o �\�u�r�_ �j�h�^�h�\ �\ 
�g�_�h�]�_�g�h�\�u�o �b �j�Z�g�g�_�i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�y�o 
�X�`�g�h�c �K�b�[�b�j�b �i�h�a�\�h�e�y�x�l �l�j�Z�d�l�h�\�Z�l�v �\�h�a�j�Z�k�l �b�k-
�d�h�i�Z�_�f�h�c �n�Z�m�g�u �\ �[�h�e�_�_ �r�b�j�h�d�b�o �i�j�_�^�_�e�Z�o – �d�Z�d 
�j�Z�g�g�_�k�j�_�^�g�_�i�e�_�c�k�l�h�p�_�g�h�\�u�c.

�<�b�^�u �j�h�^�Z Gibbulinopsis �i�j�_�^�i�h�q�b�l�Z�x�l �k�m�o�b�_ 
�k�d�Z�e�v�g�u�_ �w�d�h�l�h�i�u. �L�Z�d, �[�e�b�a�d�b�c �d �g�Z�r�b�f �]�b�[�[�m�e�b-
�g�h�i�k�b�k�Z�f �f�h�e�e�x�k�d Gibbulinopsis signata (Mousson) 
�g�Z�k�_�e�y�_�l �k�l�_�i�g�u�_, �i�h�e�m�i�m�k�l�u�g�g�u�_ �b �]�h�j�g�h-�k�l�_�i-
�g�u�_ �m�q�Z�k�l�d�b, �]�^�_ �^�_�j�`�b�l�k�y �i�h�^ �d�Z�f�g�y�f�b, �h�[�j�Z�a�m�y 
�k�d�h�i�e�_�g�b�y �[�h�e�v�r�h�c �i�e�h�l�g�h�k�l�b [�R�b�e�_�c�d�h, 1984]. 
�I�j�b�k�m�l�k�l�\�b�_ �\ �q�_�j�g�h�Z�g�m�c�k�d�h�c �f�Z�e�Z�d�h�n�Z�m�g�_ �f�_�a�h-
�n�b�e�v�g�u�o �\�b�^�h�\ (�\�_�j�l�b�]�b) �g�_ �i�j�h�l�b�\�h�j�_�q�b�l �i�j�_�-̂
�k�l�Z�\�e�_�g�b�x �h �k�m�o�h�k�l�b �d�e�b�f�Z�l�Z, �Z �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l 
�h �g�Z�e�b�q�b�b �m�\�e�Z�`�g�_�g�g�u�o �m�q�Z�k�l�d�h�\, �i�h�j�h�k�r�b�o �l�j�Z-
�\�Z�f�b �b �d�m�k�l�Z�j�g�b�d�Z�f�b. �<�b�^�b�f�h, �b�f�_�e �f�_�k�l�h �[�e�b�a-
�d�b�c �i�_�j�_�g�h�k �j�Z�d�h�\�b�g: �k�m�^�y �i�h �\�k�_�f�m, �i�j�h�b�k�o�h�^�b�e 
�k�f�u�\ �f�h�e�e�x�k�d�h�\, �j�Z�a�e�b�q�Z�x�s�b�o�k�y �i�h �w�d�h�e�h�]�b�b, 
�\ �f�_�e�d�h�\�h�^�g�u�c �\�h�^�h�_�f. �G�Z�a�_�f�g�u�_ �f�h�e�e�x�k�d�b �h�q�_�g�v 
�q�Z�k�l�h �h�d�Z�a�u�\�Z�x�l�k�y �a�Z�o�h�j�h�g�_�g�g�u�f�b �\ �h�k�Z�^�d�Z�o �f�_�e-
�d�b�o �h�a�_�j. �I�j�b �w�l�h�f �h�l�k�m�l�k�l�\�b�_ �\�h�^�g�u�o �n�h�j�f, �d�Z�d 
�\ �g�Z�r�_�f �k�e�m�q�Z�_, �]�h�\�h�j�b�l �h �o�Z�j�Z�d�l�_�j�_ �\�h�^�h�_�f�Z (�\�h�a-
�f�h�`�g�h, �w�n�_�f�_�j�g�h�f).

�< �k�h�k�l�Z�\�_ �k�i�h�j�h�\�h-�i�u�e�v�p�_�\�u�o �k�i�_�d�l�j�h�\ �j�Z�a�j�_�a�Z 
�Q�_�j�g�u�c �:�g�m�c �i�j�_�h�[�e�Z�^�Z�_�l �^�j�_�\�_�k�g�h-�d�m�k�l�Z�j�g�b�d�h�\�Z�y 
�i�u�e�v�p�Z. �D�j�h�f�_ �k�h�\�j�_�f�_�g�g�u�o �j�h�^�h�\ – Abies, Picea, 
Larix, Betula, Pinus silvestris, �J. sibirica – �h�i�j�_�^�_-
�e�_�g�Z �i�u�e�v�p�Z �w�d�a�h�l�h�\: Betula sect. Costatae, Alnus, 
Corylus, Ulmus, Tilia, Acer, Quercus, Carpinus, Juglans
(�j�b�k. 3). �< �h�k�g�h�\�g�h�c �q�Z�k�l�b �j�Z�a�j�_�a�Z �i�j�_�h�[�e�Z�^�Z�_�l 
�i�u�e�v�p�Z �[�_�j�_�a�u, �Z �\ �d�j�Z�k�g�h�p�\�_�l�g�u�o �]�e�b�g�Z�o – �k�h�k�g�u 
�h�[�u�d�g�h�\�_�g�g�h�c �b �l�_�f�g�h�o�\�h�c�g�u�o �i�h�j�h�^.

�< �l�j�Z�\�y�g�b�k�l�h�f �d�h�f�i�e�_�d�k�_ �^�h�f�b�g�b�j�m�_�l �i�u�e�v-
�p�Z �k�_�f�_�c�k�l�\�Z �k�e�h�`�g�h�p�\�_�l�g�u�o, �a�e�Z�d�h�\, �f�Z�j�_�\�u�o. 
�=�j�m�i�i�Z �j�Z�a�g�h�l�j�Z�\�v�y �\�d�e�x�q�Z�_�l �[�h�e�_�_ 20 �w�e�_�f�_�g-
�l�h�\, �b�a �d�h�l�h�j�u�o �q�Z�s�_ �b �\ �[�h�e�v�r�_�f �d�h�e�b�q�_�k�l�\�_ �h�l-
�f�_�q�_�g�u �]�\�h�a�^�b�q�g�u�_, �d�j�_�k�l�h�p�\�_�l�g�u�_, �]�j�_�q�b�r�g�u�_. 
�B�f�_�x�l�k�y �i�j�_�^�k�l�Z�\�b�l�_�e�b �e�m�]�h�\�h-�e�_�k�g�u�o �f�_�k�l�h�h�[�b-
�l�Z�g�b�c – Ericales, Rumex, Ranunculus, Urticaceae, 
Onagraceae. �;�h�e�v�r�Z�y �q�Z�k�l�v �w�e�_�f�_�g�l�h�\ �l�j�Z�\�y�g�b-
�k�l�h�c �]�j�m�i�i�u �h�l�g�h�k�b�l�k�y �d �e�m�]�h�\�h-�k�l�_�i�g�u�f �b �i�_-
�l�j�h�n�b�l�g�h-�k�l�_�i�g�u�f �]�j�m�i�i�b�j�h�\�d�Z�f – Bupleurum, 
Thalictrum, Galium, Ephedra, Chenopodium – �b�e�b 
�b�f�_�_�l �r�b�j�h�d�b�c �w�d�h�e�h�]�b�q�_�k�d�b�c �^�b�Z�i�Z�a�h�g �j�Z�k�k�_-

�e�_�g�b�y �\ �]�h�j�g�h�c �e�_�k�h�k�l�_�i�b – Potentilla, Trifolium, 
Pedicularis, Papaveraceae, Xantium, Bidens.

�< �^�j�_�\�_�k�g�h�c �]�j�m�i�i�_ �\�\�_�j�o �i�h �j�Z�a�j�_�a�m �f�_�g�y�_�l�k�y 
�g�_ �l�h�e�v�d�h �k�h�h�l�g�h�r�_�g�b�_ �d�h�f�i�h�g�_�g�l�h�\, �g�h �b �k�h�k�l�Z�\ 
�i�u�e�v�p�u. �L�Z�d, �i�u�e�v�p�Z �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o �j�Z�k�l�_�g�b�c, 
�j�_�]�m�e�y�j�g�h �\�k�l�j�_�q�Z�x�s�Z�y�k�y �\ �g�b�`�g�_�c �q�Z�k�l�b �j�Z�a�j�_�a�Z, 
�g�_ �h�l�f�_�q�_�g�Z �\ �h�[�j�Z�a�p�_ �k �]�e�m�[�b�g�u 2,0 �f , �Z �\�u�r�_ �h�i�j�_-
�^�_�e�_�g�Z �_�^�b�g�b�q�g�Z�y �i�u�e�v�p�Z �l�h�e�v�d�h �d�e�_�g�Z �b �e�_�s�b�g�u.

�I�h �j�y�^�m �i�j�b�a�g�Z�d�h�\ �k�i�h�j�h�\�h-�i�u�e�v�p�_�\�Z�y �^�b�Z-
�]�j�Z�f�f�Z �j�Z�a�j�_�a�Z �Q�_�j�g�u�c �:�g�m�c �j�Z�k�q�e�_�g�y�_�l�k�y �g�Z �q�_ -
�l�u�j�_ �i�u�e�v�p�_�\�u�_ �a�h�g�u (�j�b�k. 3). �< �i�u�e�v�p�_�\�h�c �a�h�g�_ I 
�a�Z�n�b�d�k�b�j�h�\�Z�g�Z �n�Z�a�Z �j�Z�a�\�b�l�b�y �k�f�_�r�Z�g�g�u�o �r�b�j�h-
�d�h�e�b�k�l�\�_�g�g�u�o �e�_�k�h�\ �k �^�h�f�b�g�Z�g�l�h�c �[�_�j�_�a�u �b �k�h-
�k�g�u �h�[�u�d�g�h�\�_�g�g�h�c, �\ �i�j�b�\�h�^�h�j�Z�a�^�_�e�v�g�h�c �q�Z�k�l�b 
�h�d�j�m�`�Z�x�s�b�o �o�j�_�[�l�h�\ – �m�q�Z�k�l�d�h�\ �d�_�^�j�h�\�h�]�h �e�_-
�k�Z. �I�u�e�v�p�_�\�Z�y �a�h�g�Z II �k�h�h�l�\�_�l�k�l�\�m�_�l �i�j�_�h�[�e�Z�^�Z�x-
�s�_�f�m �j�Z�a�\�b�l�b�x �e�_�k�h�k�l�_�i�g�h�]�h �d�h�f�i�e�_�d�k�Z – �[�_�j�_-
�a�h�\�u�o �e�_�k�h�\ �k �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�f�b �\�b�^�Z�f�b, �k�h-
�d�j�Z�s�_�g�b�x �l�_�f�g�h�o�\�h�c�g�u�o �n�h�j�f�Z�p�b�c. �I�u�e�v�p�_�\�Z�y 
�a�h�g�Z III �h�l�\�_�q�Z�_�l �g�Z�b�[�h�e�_�_ �k�m�o�h�c �n�Z�a�_ �j�Z�a�\�b�l�b�y 
�j�Z�k�l�b�l�_�e�v�g�h�k�l�b, �\�h �\�j�_�f�y �d�h�l�h�j�h�c �r�b�j�h�d�h�e�b�k�l-
�\�_�g�g�u�_ �i�h�j�h�^�u �b�k�q�_�a�e�b �b�a �i�j�_�`�g�b�o �f �_�k�l�h�h�[�b�l�Z-
�g�b�c. �I�u�e�v�p�_�\�Z�y �a�h�g�Z IV �n�b�d�k�b�j�m�_�l �j�Z�k�k�_�e�_�g�b�_ 
�l�_�f�g�h�o�\�h�c�g�u�o �e�_�k�h�\ �\�h �\�j�_�f�y �[�h�e�_�_ �\�e�Z�`�g�h�c �b 
�i�j�h�o�e�Z�^�g�h�c, �q�_�f �i�j�_�^�u�^�m�s�b�_, �n�Z�a�u.

�K�m�s�_�k�l�\�m�_�l �\�_�j�h�y�l�g�h�k�l�v �i�j�_�j�u�\�b�k�l�h�]�h �g�Z�d�h�i-
�e�_�g�b�y �l�h�e�s�b: �i�_�j�_�j�u�\�u �f�h�]�e�b �[�u�l�v �f�_�`�^�m �i�u�e�v-
�p�_�\�u�f�b �a�h�g�Z�f�b I �b II, II �b III, �g�h �h�k�h�[�_�g�g�h �j�_�a�d�b�_ 
�b�a�f�_�g�_�g�b�y �k�i�_�d�l�j�h�\ �i�u�e�v�p�u �h�l�f�_�q�Z�x�l�k�y �f�_�`�^�m 
�i�u�e�v�p�_�\�u�f�b �a�h�g�Z�f�b III �b IV.

�J�Z�a�j�_�a �G�b�`�g�b�c �D�Z�j�Z�d�h�e �\�k�d�j�u�e �k�l�j�h�_�g�b�_ �^�j�_�\-
�g�_�]�h �d�h�g�m�k�Z �\�u�g�h�k�Z �\ �i�j�b�m�k�l�v�_�\�h�c �q�Z�k�l�b �^�h�e�b�g�u 
�j. �D�Z�j�Z�d�h�e [�>�_�j�_�\�y�g�d�h, �F�Z�e�Z�_�\�Z, �R�m�g�v�d�h�\ �b �^�j., 
1998]. �I�_�j�b�n�_�j�b�q�_�k�d�Z�y �q�Z�k�l�v �d�h�g�m�k�Z, �\�u�^�\�b�g�m�l�h�]�h 
�\ �^�h�e�b�g�m, �[�u�e�Z �j�Z�a�f�u�l�Z �j�_�d�h�c �i�j�b �\�j�_�a�Z�g�b�b �k �h�[-
�j�Z�a�h�\�Z�g�b�_�f �d�j�m�l�h�]�h �m�k�l�m�i�Z �\�u�k�h�l�h�c �h�d. 30–35 �f, 
�]�^�_ �b �g�Z�o�h�^�b�l�k�y �j�Z�a�j�_�a. �< �g�_�f �i�j�h�k�e�_�`�b�\�Z�_�l�k�y 
�q�_�j�_�^�h�\�Z�g�b�_ �h�[�e�h�f�h�q�g�h-�s�_�[�g�b�k�l�u�o �]�h�j�b�a�h�g�l�h�\ 
�b �b�a�\�b�e�b�k�l�u�o, �j�Z�k�s�_�i�e�y�x�s�b�o�k�y �i�j�h�k�e�h�_�\ �y�j�d�b�o 
�[�m�j�h�\�Z�l�h-�d�j�Z�k�g�u�o �]�e�b�g �b �d�j�Z�k�g�h-�[�m�j�u�o �k�m�]�e�b�g�d�h�\ 
�k�h �s�_�[�g�_�f. �H�[�e�h�f�h�q�g�u�c �f�Z�l�_�j�b�Z�e �g�_ �k�h�j�l�b�j�h�\�Z�g, 
�\�d�e�x�q�Z�_�l �]�e�u�[�u �b �i�j�_�^�k�l�Z�\�e�_�g �l�h�e�v�d�h �k�\�_�l�e�h- 
�b �l�_�f�g�h-�k�_�j�u�f�b �b�a�\�_�k�l�g�y�d�Z�f�b. �H�[�s�Z�y �f�h�s�g�h�k�l�v 
�l�h�e�s�b �k�h�k�l�Z�\�e�y�_�l 6,0–6,5 �f. �J�L�E-�\�h�a�j�Z�k�l �g�b�`�g�_�]�h 
�i�j�h�k�e�h�y �d�j�Z�k�g�h�p�\�_�l�g�u�o �]�e�b�g – 479 ± 96 �l�u�k. �e�_�l 
(�J�L�E-606).

�G�_�k�f�h�l�j�y �g�Z �g�_�[�h�e�v�r�m�x �f�h�s�g�h�k�l�v, �\ �l�h�e�s�_ 
�f�h�`�g�h �a�Z�f�_�l�b�l�v �g�_�d�h�l�h�j�m�x �p�b�d�e�b�q�g�h�k�l�v �g�Z�d�h�i-
�e�_�g�b�y �h�k�Z�^�d�Z. �H�k�Z�^�h�q�g�u�c �f�Z�l�_�j�b�Z�e �k�h�k�l�h�b�l �\ �h�k-
�g�h�\�g�h�f �b�a �l�j�_�o �j�Z�a�g�h�\�b�^�g�h�k�l�_�c. �G�Z�b�[�h�e�_�_ �q�Z�k�l�u 
�i�j�h�k�e�h�b �[�m�j�h�\�Z�l�u�o, �d�j�Z�k�g�h�\�Z�l�h-�[�m�j�u�o �k�m�]�e�b�g�d�h�\ 
�k �h�[�b�e�b�_�f �h�[�e�h�f�d�h�\. �D�j�Z�k�g�h�p�\�_�l�g�u�_ �]�e�b�g�u �h�[-
�e�h�f�d�h�\ �g�_ �k�h�^�_�j�`�Z�l �b �a�Z�e�_�]�Z�x�l �\ �g�b�`�g�_�c �q�Z�k�l�b 
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�j�Z�a�j�_�a�Z. �< �\�_�j�o�g�_�c �_�]�h �q�Z�k�l�b �h�l�f�_�q�_�g�u �i�j�h�k�e�h�b 
�k�i�_�p�b�n�b�q�_�k�d�h�]�h �h�k�Z�^�d�Z, �k�h�k�l�h�y�s�_�]�h �b�a �h�[�e�h�f�d�h�\ 
�j�Z�a�g�h�]�h �j�Z�a�f�_�j�Z, �k�p�_�f�_�g�l�b�j�h�\�Z�g�g�u�o �[�_�e�_�k�h-�k�_�j�h�c 
�i�u�e�_�\�Z�l�h-�k�m�]�e�b�g�b�k�l�h�c �f�Z�k�k�h�c – �b�a�\�_�k�l�d�h�\�b�k�l�h�c 
�f�m�d�h�c. �I�_�e�b�l�h�\�u�c �g�Z�e�_�l �i�h�d�j�u�\�Z�_�l �a�^�_�k�v �h�[�e�h�f-
�d�b, �d�Z�d �g�Z�d�b�i�v, �q�_�]�h �g�_ �g�Z�[�e�x�^�Z�_�l�k�y �\ �[�m�j�h�\�Z�l�u�o 
�h�[�e�h�f�h�q�g�h-�k�m�]�e�b�g�b�k�l�u�o �]�h�j�b�a�h�g�l�Z�o. �K�l�j�h�_�g�b�_ �j�Z�a-
�j�_�a�Z �m�d�Z�a�u�\�Z�_�l �g�Z �i�_�j�b�h�^�b�q�g�h�k�l�v �b �g�_�j�Z�\�g�h�f�_�j-
�g�h�k�l�v �i�h�k�l�m�i�e�_�g�b�y �\�_�s�_�k�l�\�Z �b �\�_�j�h�y�l�g�h�k�l�v �i�_�j�_-
�j�u�\�h�\ �\ �l�_�q�_�g�b�_ �i�_�j�b�h�^�Z �n�h�j�f�b�j�h�\�Z�g�b�y �i�j�h�e�x-
�\�b�Z�e�v�g�h�c �l�h�e�s�b.

�G�Z �k�i�h�j�h�\�h-�i�u�e�v�p�_�\�h�c �^�b�Z�]�j�Z�f�f�_ (�j�b�k. 4) �h�l-
�j�Z�`�_�g�u �h�k�h�[�_�g�g�h�k�l�b �j�_�`�b�f�Z �g�Z�d�h�i�e�_�g�b�y: �]�j�Z�n�b-
�d�b �d�j�b�\�u�o �k�h�^�_�j�`�Z�g�b�y �d�h�f�i�h�g�_�g�l�h�\ �h�l�e�b�q�Z�x�l�k�y 
�[�h�e�v�r�b�f�b �Z�f�i�e�b�l�m�^�Z�f�b �d�h�e�_�[�Z�g�b�y. �< �h�l�e�h�`�_�g�b�y�o 
�j�Z�a�j�_�a�Z �i�j�_�h�[�e�Z�^�Z�_�l �i�u�e�v�p�Z �^�_�g�^�j�h�n�e�h�j�u. �H�k�g�h-
�\�m �i�u�e�v�p�_�\�u�o �k�i�_�d�l�j�h�\ �k�h�k�l�Z�\�e�y�_�l �i�u�e�v�p�Z �[�_�j�_�a�u 
�b �k�h�k�g�u, �\ �\�_�j�o�g�_�c �q�Z�k�l�b – �_�e�b. �=�j�m�i�i�m �w�d�a�h�l�h�\ 
�h�[�j�Z�a�m�x�l Betula sect. Costatae, Alnus �b �k�_�f�v �\�b-
�^�h�\ �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o �i�h�j�h�^ (�^�\�Z �\�b�^�Z �e�_�s�b�g�u – 
Corylus sp., �K. cf. avellana; Ulmus cf. laevis, Tilia 
sibirica, Juglans cf. manshurica, Acer, Quercus). 
�=�j�m�i�i�Z �l�j�Z�\�y�g�b�k�l�u�o �j�Z�a�g�h�h�[�j�Z�a�g�Z, �g�h �i�j�_�h�[�e�Z-
�^�Z�x�l �\ �g�_�c �\�b�^�u �a�e�Z�d�h�\, �i�h�e�u�g�b �b �^�j�m�]�b�o �k�e�h�`-
�g�h�p�\�_�l�g�u�o. �K�h�k�l�Z�\ �l�Z�d�k�h�g�h�\ �j�Z�a�g�h�l�j�Z �\�v�y �[�h�e�_�_ 
�\�k�_�]�h �k�h�h�l�\�_�l�k�l�\�m�_�l �e�m�]�h�\�h-�k�l�_�i�g�u�f �m�k�e�h �\�b�y�f. 
�>�e�y �j�Z�a�j�_�a�Z �\ �p�_�e�h�f �o�Z�j�Z�d�l�_�j�g�Z �i�u�e�v�p�Z �g�_�^�h�l�j�h-
�]�b �f�_�e�d�h�p�\�_�l�d�h�\�h�c (Impatiens parviß ora), �d�h�l�h�j�Z�y 
�i�j�h�b�a�j�Z�k�l�Z�_�l �\�^�h�e�v �j�m�q�v�_�\ �b�e�b �\ �e�h�d�Z�e�v�g�h �m�\�e�Z�`-
�g�_�g�g�u�o �f�_�k�l�Z�o (�\�h�a�f�h�`�g�h, �d �d�h�g�m�k�m �\�u�o�h�^�b�e �j�m-
�q�_�c �b�e�b �j�h�^�g�b�d).

�I�j�_�^�i�h�e�h�`�_�g�b�_ �h �i�_�j�b�h�^�b�q�_�k�d�h�f �i�h�k�l�m�i�e�_�g�b�b 
�h�k�Z�^�h�q�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �k �j�Z�a�g�u�o �m�q�Z�k�l�d�h�\ �f�Z�k�k�b�\�Z 
�]�h�j�u �D�Z�j�Z�d�h�e �h�k�g�h�\�u�\�Z�_�l�k�y �g�Z �l�h�f, �q�l�h �g�Z �]�j�Z�n�b-
�d�Z�o �h�l�f�_�q�Z�_�l�k�y �k�b�g�o�j�h�g�g�h�_ �b�a�f�_�g�_�g�b�_ �k�h�^�_�j�`�Z�g�b�y 
�^�j�_�\�_�k�g�u�o �b �l�j�Z�\�y�g�b�k�l�u�o �d�h�f�i�h�g�_�g�l�h�\. �G�Z�i�j�b�f�_�j, 
�f�Z�d�k�b�f�Z�e�v�g�h�f�m �k�h�^�_�j�`�Z�g�b�x �i�u�e�v�p�u �[�_�j�_�a�u �h�l�\�_-
�q�Z�x�l �\�u�k�h�d�b�_ �i�h�d�Z�a�Z�l�_�e�b �i�u�e�v�p�u �a�e�Z�d�h�\. «�I�b�d�Z�f» 
�i�u�e�v�p�u �k�h�k�g�u �h�[�u�d�g�h�\�_�g�g�h�c �k�b�g�o�j�h�g�g�u «�i�b�d�b» 
�i�u�e�v�p�u �i�h�e�u�g�b. �D �w�l�b�f �`�_ �b�g�l�_�j�\�Z�e�Z�f �h�l�g�h�k�b�l�k�y 
�i�h�\�u�r�_�g�g�h�_ �k�h�^�_�j�`�Z�g�b�_ �i�u�e�v�p�u �k�h�k�g�u �k�b�[�b�j�k�d�h�c. 
�M�d�Z�a�Z�g�g�u�_ �^�h�\�h�e�v�g�h �q�_�l�d�b�_ �k�h�h�l�\�_�l�k�l�\�b�y �\�h�a�g�b-
�d�Z�e�b �\ �j�_�a�m�e�v�l�Z�l�_ �i�h�k�l�m�i�e�_�g�b�y �i�u�e�v�p�u �k�h �k�d�e�h�g�h�\ 
�j�Z�a�g�h�c �w�d�k�i�h�a�b�p�b�b, �g�Z �d�h�l�h�j�u�o �j�Z�a�e�b�q�Z�e�b�k�v �b �^�h-
�f�b�g�b�j�m�x�s�b�_ �j�Z�k�l�b�l�_�e�v�g�u�_ �Z�k�k�h�p�b�Z�p�b�b.

�M�q�Z�k�l�b�_ �\ �k�i�_�d�l�j�Z�o �i�u�e�v�p�u �r�b�j�h�d�h�e�b�k�l�\�_�g-
�g�u�o �i�h�j�h�^ �o�Z�j�Z�d�l�_�j�g�h �^�e�y �\�k�_�]�h �j�Z�a�j�_�a�Z. �<�b�^�u, 
�k�\�h�c�k�l�\�_�g�g�u�_ �^�h�e�b�g�g�h�c �j�Z�k�l�b�l�_�e�v�g�h�k�l�b, �l�Z�d�b�_ 
�d�Z�d �h�e�v�o�Z, �\�y�a, �h�j�_�o, �k�h�q�_�l�Z�x�l�k�y �k �h�[�b�l�Z�l�_�e�y�f�b 
�k�d�e�h�g�h�\�u�o �e�_�k�h�\, �\ �k�h�k�l�Z�\�_ �d�h�l�h�j�u�o �\�k�l�j�_�q�Z�e�b�k�v 
�e�b�i�Z, �^�m�[, �d�e�_�g, �e�_�s�b�g�Z.

�W�i�h�o�Z �n�b�g�Z�e�Z �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z �i�j�_�-̂
�k�l�Z�\�e�_�g�Z �h�l�e�h�`�_�g�b�y�f�b �j�m�k�e�h�\�h�c �n�Z�p�b�b �Z�e�e�x�\�b�y 

(�k�e�h�c 20) �b �n�Z�p�b�b �i�j�b�j�m�k�e�h�\�u�o �h�l�f�_�e�_�c �b �a�Z-
�l�h�g�h�\ (�k�e�h�c 19) �j�Z�a�j�_�a�Z �M�k�l�v-�D�Z�j�Z�d�h�e-1. �< �i�Z�e�b-
�g�h�k�i�_�d�l�j�Z�o �j�m�k�e�h�\�h�]�h �Z�e�e�x�\�b�y �g�Z �^�h�e�x �i�u�e�v�p�u 
�^�_�j�_�\�v�_�\ �b �d�m�k�l�Z�j�g�b�d�h�\ �i�j�b�o�h�^�b�l�k�y 30–40 % �f�b-
�d�j�h�h�k�l�Z�l�d�h�\. �< �]�j�m�i�i�_ �i�u�e�v�p�u �^�j�_�\�_�k�g�u�o �i�j�_�h�[-
�e�Z�^�Z�x�l �h�k�l�Z�l�d�b �k�h�k�g�u �h�[�u�d�g�h�\�_�g�g�h�c (30–65 %) 
�b �[�_�j�_�a�u (30–40 %). �< �g�_�[�h�e�v�r�b�o �d�h�e�b�q�_�k�l�\�Z�o 
�h�l�f�_�q�_�g�Z �i�u�e�v�p�Z �l�_�f�g�h�o�\�h�c�g�u�o �i�h�j�h�^, �e�b�k�l�\�_�g-
�g�b�p�u �b �h�e�v�o�b. �H�i�j�_�^�_�e�_�g�u �_�^�b�g�b�q�g�u�_ �a�_�j�g�Z �r�b-
�j�h�d�h�e�b�k�l�\�_�g�g�u�o �\�b�^�h�\ – �e�_�s�b�g�u �b �]�j�Z�[�Z.

�K�h�k�l�Z�\ �i�u�e�v�p�u �l�j�Z�\�y�g�b�k�l�h�c �]�j�m�i�i�u �^�_�f�h�g�k�l�j�b-
�j�m�_�l �\�u�k�h�d�h�_ �k�h�^�_�j�`�Z�g�b�_ �h�k�l�Z�l�d�h�\ �i�h�e�u�g�b, �Z�k�l�j�h-
�\�u�o, �]�j�_�q�b�r�g�u�o �b �f�Z�j�_�\�u�o. �K�j�_�^�b �j�Z�a�g�h�l�j�Z�\�v�y 
�i�j�b�k�m�l�k�l�\�m�x�l �l�Z�d�k�h�g�u, �l�b�i�b�q�g�u�_ �^�e�y �e�m�]�h�\�h-�k�l�_�i-
�g�u�o �Z�k�k�h�p�b�Z�p�b�c �g�b�a�d�h�]�h�j�v�y: Pulsatilla, Bupleurum, 
Plantago, Geranium, Allium, Centaurea, Ephedra, 
Umbelliferae, Caryophyllaceae, Ranunculaceae. �< �k�i�h-
�j�h�\�h�c �]�j�m�i�i�_ �i�h�k�l�h�y�g�g�h �h�l�f�_�q�Z�_�l�k�y �i�j�b�k�m�l�k�l�\�b�_ 
�k�n�Z�]�g�h�\�u�o �f�o�h�\ �b �i�Z�i�h�j�h�l�g�b�d�Z Pteridium aquilinum, 
�o�Z�j�Z�d�l�_�j�g�h�]�h �^�e�y �l�j�Z�\�y�g�b�k�l�h�]�h �i�h�d�j�h�\�Z �k�h�k�g�h�\�u�o 
�b �k�h�k�g�h�\�h-�[�_�j�_�a�h�\�u�o �e�_�k�h�\.

�< �k�m�[�Z�d�\�Z�e�v�g�u�o �h�k�Z�^�d�Z�o �k�e�h�y 19 �i�j�_�h�[�e�Z�^�Z-
�_�l �i�u�e�v�p�Z �l�j�Z�\�y�g�b�k�l�u�o �j�Z�k�l�_�g�b�c �b �k�i�h�j. �I�u�e�v�p�Z 
�^�_�g�^�j�h�n�e�h�j�u �k�h�k�l�Z�\�e�y�_�l �h�d. 20 %. �< �w�l�h�c �]�j�m�i�i�_ 
�^�h�f�b�g�b�j�m�_�l �i�u�e�v�p�Z �[�_�j�_�a�u, �a�g�Z�q�b�l�_�e�v�g�m�x �^�h�e�x 
�k�h�k�l�Z�\�e�y�_�l �i�u�e�v�p�Z �h�e�v�o�b, �Z �\ �h�l�^�_�e�v�g�u�o �i�j�h�[�Z�o 
�l�Z�d�`�_ �_�e�b, �k�h�k�g�u �d�_�^�j�h�\�h�c �b �h�[�u�d�g�h�\�_�g�g�h�c. �K�j�_�^�b 
�r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o �i�h�j�h�^ �h�l�f�_�q�_�g�u �e�_�s�b�g�Z, �\�y�a 
�b �e�b�i�Z. �< �l�j�Z�\�y�g�b�k�l�h�c �]�j�m�i�i�_ �g�_�h�[�u�q�g�h �k�h�q�_�l�Z�g�b�_ 
�[�h�e�v�r�h�]�h �d�h�e�b�q�_�k�l�\�Z �f�b�d�j�h�h�k�l�Z�l�d�h�\ �i�h�e�u�g�b, �a�e�Z-
�d�h�\, �Z�k�l�j�h�\�u�o �b �i�u�e�v�p�u �l�Z�\�h�e�]�b, �\�k�l�j�_�q�Z�x�s�_�c�k�y 
�j�_�^�d�h �b �\ �f�Z�e�h�f �d�h�e�b�q�_�k�l�\�_.

�I�h �f�g�_�g�b�x �G.�K. �;�h�e�b�o�h�\�k�d�h�c, �j�Z�a�j�_�a�u �Q�_�j�g�u�c 
�:�g�m�c �b �G�b�`�g�b�c �D�Z�j�Z�d�h�e, �j�Z�k�i�h�e�h�`�_�g�g�u�_ �\ �^�h�e�b-
�g�_ �:�g�m�y �\�u�r�_ �i�h �l�_�q�_�g�b�x, �g�Z �j�Z�k�k�l�h�y�g�b�b 17 �d�f 
�h�l �D�Z�j�Z�f�u, �g�Z �\�u�k�h�l�_ 740–750 �f �g�Z�^ �m�j. �f ., �h�l�g�h-
�k�y�l�k�y �m�`�_ �d �k�h�\�j�_�f�_�g�g�h�f�m �]�h�j�g�h-�e�_�k�g�h�f�m �i�h�y�k�m 
[Bolikhovskaya, Derevyanko, Shun’kov, 2006]. �K�i�h-
�j�h�\�h-�i�u�e�v�p�_�\�u�_ �^�Z�g�g�u�_, �i�h�e�m�q�_�g�g�u�_ �?.�F. �F�Z�e�Z�_-
�\�h�c, �d�Z�d �h�g�Z �k�q�b�l�Z�_�l, �o�Z�j�Z�d�l�_�j�b�a�m�x�l �j�Z�k�l�b�l�_�e�v�g�h�k�l�v 
�^�\�m�o �k�j�_�^�g�_�i�e�_�c�k�l�h�p�_�g�h�\�u�o �l�_�i�e�u�o �w�i�h�o, �d�h�]�^�Z �\ 
�k�h�k�l�Z�\�_ �^�_�g�^�j�h�n�e�h�j�u �g�Z�j�y�^�m �k �w�^�b�n�b�d�Z�l�h�j�Z�f�b �k�h-
�\�j�_�f�_�g�g�u�o �e�_�k�h�\ �i�j�h�b�a�j�Z�k�l�Z�e�b �b �l�Z�d�b�_ �w�d�a�h�l�u, �d�Z�d 
Betula sect. Costatae, Alnus, Corylus avellana, Ulmus 
cf. laevis, Tilia sibirica, Acer, Quercus, Carpinus 
betulus, Juglans cf. mandshurica. �<�h �\�j�_�f�y �[�h�e�_�_ 
�j�Z�g�g�_�]�h �i�h�l�_�i�e�_�g�b�y �\ �h�d�j�_�k�l�g�h�k�l�y�o �Q�_�j�g�h�]�h �:�g�m�y 
�[�u�e�b �j�Z�a�\�b�l�u �e�_�k�h�k�l�_�i�b �k �]�h�k�i�h�^�k�l�\�h�f �[�_�j�_�a�h�\�u�o 
�e�_�k�h�\ �b �m�q�Z�k�l�b�_�f �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o �i�h�j�h�^, �k�h�k�g�u 
�h�[�u�d�g�h�\�_�g�g�h�c �b �k�b�[�b�j�k�d�h�c. �<�i�h�k�e�_�^�k�l�\�b�b �i�h�o�h-
�e�h�^�Z�g�b�_ �b �m�\�_�e�b�q�_�g�b�_ �\�e�Z�]�h�h�[�_�k�i�_�q�_�g�g�h�k�l�b �i�j�b-
�\�_�e�b �d �^�h�f�b�g�b�j�h�\�Z�g�b�x �e�_�k�g�u�o �k�h�h�[�s�_�k�l�\ �b�a Pinus 
sylvestris, Abies, Picea �b Pinus sibirica. �K�e�_�^�m�x�s�Z�y 



25

�J
�b

�k
. 

4. �K
�i�

h�
j�h

�\�
h-�i�
u�

e�
v�

p�
_�

\�Z
�y

 �^
�b

�Z
�]�

j�Z
�f�

f�Z �j
�Z

�a
�j�

_�
a�

Z
 �G

�b
�`

�g
�b

�c �D
�Z

�j�
Z

�d
�h

�e
 (

�i�
h:

 [
�>

�_
�j�

_�
\�y

�g
�d

�h
, �

F
�Z

�e
�Z

�_
�\�

Z
, �

R
�m

�g
�v

�d
�h

�\
 �b

 �^
�j.

, 
19

98
])

. 
1 

– 
�]�

e�
b�

g�
Z

 �[
�m

�j�
h�

\�Z
�l�

h
-�

d�
j�Z

�k
�g

�Z
�y

; 2
 –

 �k
�m

�]�
e�

b�
g�

h�
d 

�d
�j�

Z
�k

�g
�h

�\�
Z

�l�
h

-�
[�m

�j�
u�

c; 3
 –

 �k
�m

�]�
e�

b�
g�

h�
d 

�i�
u�

e�
_�

\�Z
�l�

u�
c

 �[
�_

�e
�_

�k
�u

�c
; 4

 –
 �k

�m
�i�

_�
k�

v
 �k

�_
�j�

Z
�y

; 5
 –

 �^
�j�

_�
k�

\�Z, �
s�

_�
[�_

�g
�v

, �
]�e

�u
�[�

u; 6
 –

 �k
�h

�\�
j�_

�f�
_�

g�
g�

Z
�y

 �i
�h

�q
�\�

Z; 7
 –

 �k
�h

�^
�_

�j�
`�

Z
�g

�b
�_

 �i
�u

�e
�v

�p
�u 

�f�
_�

g�
_�

_
 1

 %
; 8

 –
 �g

�Z
�e

�b
�q

�b
�_

 �k
�i�

h�
j �\
 �f

�Z
�e

�h
�q

�b
�k

�e
�_

�g
�g

�h
�c

 
�]�

j�m
�i�

i�_ (
�[�

_�
a �i�

h�
^�

k�
q�

_�
l�Z

 �i
�j�

h�
p�

_�
g�

l�h
�\)

. 
I 

– 
�i�

u�
e�

v�
p�

Z
 �^

�_
�j�

_�
\�v

�_
�\

 �b
 �d

�m
�k

�l�
Z

�j�
g�

b�
d�

h�
\

; I
I 

– 
�i�

u�
e�

v�
p�

Z
 �l

�j�
Z

�\�
y�

g�
b�

k�
l�u

�o
 �j

�Z
�k

�l�
_�

g�
b�

c
 �b

 �d
�m

�k
�l�

Z
�j�

g�
b�

d�
h�

\
; I

II
 –

 �
k�

i�h
�j�

u.

F
ig

. 
4.

 T
he

 s
po

ro
-p

ol
le

n 
di

ag
ra

m
 o

f 
th

e 
Lo

w
er

 K
ar

ak
ol

 c
ro

ss
-s

ec
tio

n 
(a

ft
er

 (
D

er
ev

ia
nk

o,
 M

al
ay

ev
a,

 S
hu

nk
ov

 e
t 

al
.,

 1
99

8)
).

1 
– 

br
ow

n-
re

d 
cl

ay
; 2 

– 
re

dd
is

h-
br

ow
n 

lo
am

y 
so

il;
 

3 
– 

du
st

y 
w

hi
tis

h 
lo

am
y 

so
il;

 4 
– 

gr
ay

 s
an

dy
 lo

am
; 5 
– 

gr
av

el
, d

et
ri

tu
s,

 b
ou

ld
er

s;
 

6 
– 

m
od

er
n 

so
il;

 7 
– 

po
lle

n 
co

nt
en

t l
es

s 
th

an
 1

%
; 

8 
– 

pr
es

en
ce

 o
f s

po
re

s 
in

 a
 s

m
al

l g
ro

up
 (

w
ith

ou
t 

ca
lc

ul
at

io
n 

of
 a

 p
er

ce
nt

ag
e)

.
I 

– 
th

e 
po

lle
n 

of
 t

re
es

 a
nd

 s
hr

ub
s;

 
II

 –
 t

he
 p

ol
le

n 
of

 h
er

ba
ce

ou
s 

pl
an

ts
 a

nd
 s

hr
ub

s;
 

II
I 

– 
sp

or
es

.

� ñ � � � � � � � � 1.  �ý��������������-����������� ���%���������� �!�����������- ������������ ���������������) ���������������� ����������� ���$������ (�ú�ö�ÿ 19–7) �� ����������  �ÿ����������
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�l�_�i�e�Z�y �w�i�h�o�Z �g�Z�r�e�Z �h�l�j�Z�`�_�g�b�_ �\ �i�Z�e�b�g�h�k�i�_�d�l�j�Z�o 
�j�Z�a�j�_�a�Z �G�b�`�g�b�c �D�Z�j�Z�d�h�e. �G�Z �_�_ �i�j�h�l�y�`�_�g�b�b �k�g�Z-
�q�Z�e�Z �]�h�k�i�h�^�k�l�\�h�\�Z�e�b �e�_�k�Z, �a�Z�l�_�f �e�_�k�h�k�l�_�i�b, �Z �\�i�h-
�k�e�_�^�k�l�\�b�b �\�g�h�\�v �a�Z�f�_�l�g�h �\�h�a�j�h�k�e�h �m�q�Z�k�l�b�_ �e�_�k�g�u�o 
�k�h�h�[�s�_�k�l�\. �D�Z�d �b �\�h �\�j�_�f�y �i�_�j�\�h�]�h �i�h�l�_�i�e�_�g�b�y, 
�\ �h�i�l�b�f�Z�e�v�g�u�_ �n�Z�a�u �i�j�_�h�[�e�Z�^�Z�e�b �[�_�j�_�a�h�\�u�_ �e�_�k�Z 
�k �m�q�Z�k�l�b�_�f �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o �b �o�\�h�c�g�u�o �^�_�j�_�\�v�_�\.

�H�[�h�[�s�Z�y �f�Z�l�_�j�b�Z�e�u �i�h �d�h�g�d�j�_�l�g�u�f �\�j�_�f�_�g-
�g�u�f �k�j�_�a�Z�f �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z, �k�e�_�^�m�_�l �i�h�^-
�q�_�j�d�g�m�l�v, �q�l�h �h�g�b �o�Z�j�Z�d�l�_�j�b�a�m�x�l �j�Z�k�l�b�l�_�e�v�g�h�k�l�v 
�k�d�e�h�g�h�\ �[�e�b�`�g�b�o �o�j�_�[�l�h�\ – �f�_�k�l�g�u�_ �n�h�j�f�Z�p�b�b. 
�I�u�e�v�p�Z �l�_�f�g�h�o�\�h�c�g�u�o �i�h�j�h�^ �f�h�]�e�Z �i�h�i�Z�^�Z�l�v �\ 
�h�k�Z�^�h�d �l�Z�d�`�_ �b�a �i�j�b�\�h�^�h�j�Z�a�^�_�e�v�g�u�o �n�h�j�f�Z�p�b�c. 
�I�h�w�l�h�f�m �m�\�_�e�b�q�_�g�b�_ �b�e�b �k�g�b�`�_�g�b�_ �_�_ �^�h�e�b �y�\�e�y-
�_�l�k�y �i�j�b�a�g�Z�d�h�f �j�Z�k�r�b�j�_�g�b�y �b�e�b �k�h�d�j�Z�s�_�g�b�y �e�_�k�h�\ 
�\ �\�_�j�o�g�_�f �i�h�y�k�_ �]�h�j�g�h�]�h �h�d�j�m�`�_�g�b�y (1000–1300 �f 
�g�Z�^ �m�j. �f .). �I�u�e�v�p�Z �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o �i�h�j�h�^ 
�^�Z�e�_�d�h �h�l �f�_�k�l �i�j�h�b�a�j�Z�k�l�Z�g�b�y �g�_ �j�Z�k�k�_�b�\�Z�_�l�k�y. 
�I�h�k�d�h�e�v�d�m �b�a�m�q�_�g�g�u�_ �l�h�e�s�b �n�h�j�f�b�j�h�\�Z�e�b�k�v �i�j�b 
�g�_�i�j�h �^�h�e�`�b�l�_�e�v�g�h�f �l�j�Z�g�a�b�l�_ �\�_�s�_�k�l�\�Z, �i�j�Z�d�l�b�q�_-
�k�d�b �\�k�y �\�e�_�d�h�f�Z�y �k �g�Z�g�h�k�Z�f�b �i�u�e�v�p�Z �b�f�_�_�l �f�_�k�l�g�h�_ 
�i�j�h�b�k�o�h�`�^�_�g�b�_. �K�h�\�f�_�k�l�g�Z�y �\�k�l�j�_�q�Z�_�f�h�k�l�v �b �j�Z�a-
�g�h�h�[�j�Z�a�b�_ �\�b�^�h�\ �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o – �i�h�d�Z�a�Z�l�_�e�v 
�j�Z�a�\�b�l�b�y �i�h�y�k�Z �k�f�_�r�Z�g�g�u�o �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o 
�e�_�k�h�\ �g�Z �\�u�k�h�l�_ 700–800 �f  �g�Z�^ �m�j. �f . �H�q�_�\�b�^�g�h, 
�\�u�k�h�l�g�u�c �b�g�l�_�j�\�Z�e �j�Z�k�k�_�e�_�g�b�y �h�l�^�_�e�v�g�u�o �\�b�^�h�\ 
�w�l�h�c �]�j�m�i�i�u �[�u�e �[�h�e�v�r�_. �M�d�Z�a�Z�g�g�u�c �`�_ �b�g�l�_�j�\�Z�e 
�h�i�l�b�f�Z�e�_�g �^�e�y �a�h�g�Z�e�v�g�u�o (�]�h�j�g�u�o) �e�_�k�h�\ �k �w�d�a�h�l�b-
�q�_�k�d�b�f�b �\�b�^�Z�f�b �^�_�g�^�j�h�n�e�h�j�u �b �^�h�e�b�g�g�u�o �e�_�k�h�\ 
�k �m�q�Z�k�l�b�_�f �]�j�Z�[�Z, �h�j�_�o�Z, �\�y�a�Z �b �^�h�f�b�g�Z�g�l�h�c �h�e�v�o�b.

�G�Z�o�h�^�d�b �l�_�i�e�h�e�x�[�b�\�h�c �f�Z�e�Z�d�h�n�Z�m�g�u, �i�u�e�v�p�u 
�d�h�f�i�e�_�d�k�Z �r�b�j�h�d�h�e�b�k�l�\�_�g�g�h�c �n�e�h�j�u �b �j�_�d�h�g�k�l�j�m�d-
�p�b�y �k�f�_�r�Z�g�g�u�o �r�b�j�h�d�h�e�b�k�l�\�_�g�g�u�o �e�_�k�h�\ �\ �j�Z�a-
�j�_�a�Z�o �Q�_�j�g�u�c �:�g�m�c �b �G�b�`�g�b�c �D�Z�j�Z�d�h�e �k�\�b�^�_�l�_�e�v-
�k�l�\�m�x�l �h�[ �m�f�_�j�_�g�g�h �l�_�i�e�h�f �d�e�b�f�Z�l�_ �g�b�a�d�h�]�h�j�g�h�c 
�i�h�e�h�k�u �K�_�\�_�j�h-�A�Z�i�Z�^�g�h�]�h �:�e�l�Z�y. �L�_�i�e�h�h�[�_�k�i�_�q�_�g-
�g�h�k�l�v �[�u�e�Z �k�j�Z�\�g�b�f�Z �k �i�h�d�Z�a�Z�l�_�e�y�f�b �k�h�\�j�_�f�_�g�g�h�c 
�K�_�\�_�j�h-�D�Z�\�d�Z�a�k�d�h�c �]�h�j�g�h�c �e�_�k�h�k�l�_�i�g�h�c �i�h�e�h�k�u �k 
�y�g�\�Z�j�k�d�b�f�b �l�_�f�i�_�j�Z�l�m�j�Z�f�b �h�d. –6 °�K �b �k�j�_�^�g�_�]�h-
�^�h�\�u�f�b +6–8 °�K.

�>�e�y �j�_�d�h�g�k�l�j�m�d�p�b�b �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�o 
�m�k�e�h�\�b�c �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z �\ �<�h�k�l�h�q�g�h�c �K�b-
�[�b�j�b �h�[�r�b�j�g�u�c �f�Z�l�_�j�b�Z�e �[�u�e �i�h�e�m�q�_�g �i�j�b �]�e�m-
�[�h�d�h�\�h�^�g�h�f �[�m�j�_�g�b�b �h�k�Z�^�d�h�\ �h�a. �;�Z�c�d�Z�e. �< �j�Z�f�d�Z�o 
�o�j�h�g�Z �;�j�x�g�_�k �\ �j�Z�a�j�_�a�_ �k�d�\�Z�`�b�g�u �<D�J-96-2 �\�u�^�_-
�e�_�g�h 19 �d�e�b�f�Z�l�b�q�_�k�d�b�o �b�g�l�_�j�\�Z�e�h�\, �k�h�h�l�\�_�l�k�l�\�m-
�x�s�b�o �f�h�j�k�d�b�f �b�a�h�l�h�i�g�h-�d�b�k�e�h�j�h�^�g�u�f �k�l�Z�^�b�y�f: 
10 �l�_�i�e�u�o �f�_�`�e�_�^�g�b�d�h�\�u�o �b 9 �o�h�e�h�^�g�u�o �k �g�b�a�d�h�c 
�d�h�g�p�_�g�l�j�Z�p�b�_�c �^�b�Z�l�h�f�_�c �b�e�b �b�o �i�h�e�g�u�f �h�l�k�m�l-
�k�l�\�b�_�f [�D�m�a�v�f�b�g �F.�B. �b �^�j., 2009].

�H�^�g�b�f �b�a �]�e�Z�\�g�u�o �b�g�^�b�d�Z�l�h�j�h�\ �d�e�b�f�Z�l�Z �\ �h�k�Z�^-
�d�Z�o �;�Z�c�d�Z�e�Z, �i�h �f�g�_�g�b�x �F.�: . �=�j�Z�q�_�\�Z �k �k�h�Z�\�l�h�j�Z�f�b, 
�k�e�m�`�b�l �k�h�^�_�j�`�Z�g�b�_ �k�l�\�h�j�h�d �^�b�Z�l�h�f�h�\�u�o �\�h�^�h�j�h�k-

�e�_�c, �h�[�m�k�e�h�\�e�b�\�Z�x�s�_�_ �q�_�j�_�^�h�\�Z�g�b�_ �^�b�Z�l�h�f�h�\�u�o 
�b�e�h�\ �b �Z�e�_�\�j�b�l�h�\�u�o �]�e�b�g [2002]. �I�h�k�d�h�e�v�d�m �l�_�f�i�_-
�j�Z�l�m�j�g�u�c �j�_�`�b�f �g�_ �y�\�e�y�_�l�k�y �j�_�r�Z�x�s�b�f �^�e�y �[�b�h�e�h-
�]�b�q�_�k�d�h�c �i�j�h�^�m�d�l�b�\�g�h�k�l�b �^�b�Z�l�h�f�_�c, �b�a�f�_�g�_�g�b�_ �b�o 
�k�h�^�_�j�`�Z�g�b�y �f�h�]�e�h �[�u�l�v �l�Z�d�`�_ �k�\�y�a�Z�g�h �k �b�a�f�_�g�_�g�b�_�f 
�f�m�l�g�h�k�l�b �\�h�^�u �\ �h�a�_�j�_. �K �h�d�h�g�q�Z�g�b�_�f �l�Z�y�g�b�y �e�_�^ -
�g�b�d�h�\ �\ �]�h�j�Z�o �f�m�l�g�h�k�l�v �\�h�^ �;�Z�c�d�Z�e�Z �a�g�Z�q�b�l�_�e�v �g�h 
�k�g�b�`�Z�e�Z�k�v, �q�l�h �i�j�b�\�h�^�b�e�h �d �]�e�m�[�h�d�h�c �i�_�j�_ �k�l�j�h�c�d�_ 
�w�d�h�k�b�k�l�_�f�u �h�a�_�j�Z �b �m�\�_�e�b�q�_�g�b�x �[�b�h�e�h�]�b�q�_�k�d�h�c 
�i�j�h�^�m�d�l�b�\�g�h�k�l�b �^�b�Z�l�h�f�h�\�u�o �\�h�^�h�j�h�k�e�_�c [�;�_�a�j�m-
�d�h�\�Z �b �^�j., 1991]. �<�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �^�e�y �j�Z�a�\�b�l�b�y 
�^�b�Z�l�h�f�h�\�h�c �n�e�h�j�u �b�f�_�_�l �i�j�b�k�m�l�k�l�\�b�_ �\ �\�h�^�_ �i�b-
�l�Z�l�_�e�v�g�u�o �\�_�s�_�k�l�\ – �j�Z�k�l�\�h�j�_�g�g�h�]�h �d�j�_�f�g�_�a�_�f�Z �b 
�n�h�k�n�h�j�Z [�=�Z�\�r�b�g, �;�h�[�j�h�\, �O�e�u�k�l�h�\, 2001]. �K�h�d�j�Z-
�s�_�g�b�_ �q�b�k�e�Z �^�b�Z�l�h�f�h�\�u�o �\�h�^�h�j�h�k�e�_�c �b�e�b �b�o �b�k�q�_�a-
�g�h�\�_�g�b�_ �i�j�h�b�k�o�h�^�b�e�h �i�j�b �j�_�a�d�h�f �m�f�_�g�v�r�_�g�b�b �e�b�[�h 
�i�j�_�d�j�Z�s�_�g�b�b �k�l�h�d�Z �j�Z�\�g�b�g�g�u�o �j�_�d �\ �h�a�_�j�h �\�h �\�j�_-
�f�y �Z�j�b�^�b�a�Z�p�b�b �b �i�h�o�h�e�h�^�Z�g�b�y �d�e�b�f�Z�l�Z [�=�h�e�v�^�[�_�j�] 
�b �^�j., 2005], �Z �l�Z�d�`�_ �k�h �a�g�Z�q�b�l�_�e�v�g�u�f �m�\�_�e�b�q�_�g�b�_�f 
�d�h�e�b�q�_�k�l�\�Z �i�u�e�b �\ �Z�l�f�h�k�n�_�j�_ �i�j�b �f�Z�d�k�b�f�m�f�_ �i�h-
�o�h�e�h�^�Z�g�b�y [Dobretsov, Zykin, Zykina, 2006].

�I�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v �^�h�g�g�u�o �h�k�Z�^�d�h�\, �o�Z�j�Z�d�l�_-
�j�b�a�m�x�s�b�o �o�j�h�g �;�j�x�g�_�k, �b�f�_�e�Z �f�h�s�g�h�k�l�v �h�d. 35 �f 
�b �[�u�e�Z �j�Z�a�^�_�e�_�g�Z �g�Z 31 �e�h�d�Z�e�v�g�m�x �^�b�Z�l�h�f�h�\�m�x 
�a�h�g�m, �d�h�l�h�j�u�_ �h�l�j�Z�`�Z�e�b �d�h�e�_�[�Z�g�b�y �i�j�h�^�m�d�l�b�\�g�h-
�k�l�b �^�b�Z�l�h�f�h�\�h�]�h �i�e�Z�g�d�l�h�g�Z �h�a. �;�Z�c�d�Z�e, �h�[�m�k�e�h�\-
�e�_�g�g�u�_ �g�_�h�^�g�h�d�j�Z�l�g�u�f�b �n�e�m�d�l�m�Z�p�b�y�f�b �d�e�b�f�Z�l�Z 
�i�h�^ �\�e�b�y�g�b�_�f �b�a�f�_�g�_�g�b�y �b�g�k�h�e�y�p�b�b �A�_�f�e�b �b �_�_ 
�h�j�[�b�l�Z�e�v�g�u�o �i�Z�j�Z�f�_�l�j�h�\ [�O�m�j�k�_�\�b�q �b �^�j., 2001]. 
�B�a �g�b�o 22 �^�b�Z�l�h�f�h�\�u�_ �a�h�g�u �k�h�h�l�\�_�l�k�l�\�m�x�l �f�_�`�e�_�^-
�g�b�d�h�\�u�f �b�g�l�_�j�\�Z�e�Z�f �b 9 �a�h�g �k �b�g�l�_�j�k�l�Z�^�b�Z�e�v�g�u�f�b 
�i�b�d�Z�f�b �^�b�Z�l�h�f�_�c – �e�_�^�g�b�d�h�\�v�y�f [�D�m�a�v�f�b�g �F.�B. 
�b �^�j., 2009]. �O�j�h�g�h�e�h�]�b�q�_�k�d�b�c �b�g�l�_�j�\�Z�e �F�B�K 19 
�k�h�^�_�j�`�Z�e �^�\�_ �^�b�Z�l�h�f�h�\�u�_ �a�h�g�u, �l�h�]�^�Z �d�Z�d �F�B�K 17 
�b �F�B�K 11 �\�d�e�x�q�Z�e�b �\ �k�_�[�y �i�h �l�j�b �a�h�g�u.

�Q�_�l�g�u�_ �f�h�j�k�d�b�_ �b�a�h�l�h�i�g�h-�d�b�k�e�h�j�h�^�g�u�_ �k�l�Z-
�^�b�b �h�d�Z�a�Z�e�b�k�v �o�h�e�h�^�g�u�f�b, �l�Z�d �`�_ �d�Z�d �\ �A�Z�i�Z�^�g�h�c 
�K�b�[�b�j�b, �]�^�_ �b�f �k�h�h�l�\�_�l�k�l�\�h�\�Z�e�b �h�l�e�h�`�_�g�b�y �e�_�k-
�k�Z. �G�Z�b�[�h�e�_�_ �i�j�h�^�h�e�`�b�l�_�e�v�g�h�c �b �o�h�e�h�^�g�h�c, �k�m�^�y 
�i�h �^�b�Z�l�h�f�_�y�f, �[�u�e�Z �F�B�K 14. �W�l�h �i�h�o�h�e�h�^�Z�g�b�_ 
�i�j�b�\�_�e�h �d �\�u�f�b�j�Z�g�b�x �g�_�d�h�l�h�j�u�o �^�h�f�b�g�Z�g�l�g�u�o 
�\�b�^�h�\, �\ �q�Z�k�l�g�h�k�l�b Stephanodiscus binderanoides 
�b S. princeps, �b �k�m�s�_�k�l�\�_�g�g�h�c �j�_�h�j�]�Z�g�b�a�Z�p�b�b �h�a�_�j-
�g�h�c �[�b�h�l�u [�L�Z�f �`�_]. �< �w�l�h �\�j�_�f�y, �\�b�^�b�f�h, �e�x�^�b 
�\�u�g�m�`�^�_�g�u �[�u�e�b �i�h�d�b�g�m�l�v �k�l�h�y�g�d�m �D�Z�j�Z�f�Z. �<�g�m�l-
�j�b �o�h�e�h�^�g�u�o �w�i�h�o �\�u�^�_�e�_�g�u �d�j�Z�l�d�h�\�j�_�f�_�g�g�u�_ �i�h-
�l�_�i�e�_�g�b�y �b�g�l�_�j�k�l�Z�^�b�Z�e�v�g�h�]�h �l�b�i�Z. �< �h�k�Z�^�d�Z�o �k�j�_�^-
�g�_�c �q�Z�k�l�b �F�B�K 18 �h �i�h�^�h�[�g�h�f �i�h�l�_�i�e�_�g�b�b �k�\�b-
�^�_�l�_�e�v�k�l�\�m�_�l �m�\�_�e�b�q�_�g�b�_ �k�h�^�_�j�`�Z�g�b�y �[�b�h�]�_�g�g�h�]�h 
�d�j�_�f�g�_�a�_�f�Z �b, �k�h�h�l�\�_�l�k�l�\�_�g�g�h, �q�b�k�e�_�g�g�h�k�l�b �^�b�Z-
�l�h�f�_�c. �;�Z�c�d�Z�e�v�k�d�b�_ �d�e�b�f�Z�l�b�q�_�k�d�b�_ �k�b�]�g�Z�e�u �b�f�_-
�x�l �Z�g�Z�e�h�]�b �\ �_�\�j�h�i�_�c�k�d�b�o �h�k�Z�^�h�q�g�u�o �a�Z�i�b�k�y�o, 
�q�l�h �]�h�\�h�j�b�l �h �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�o �d�e�b�f�Z�l�b�q�_�k�d�b�o 
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�k�\�y�a�y�o �X�]�h-�<�h�k�l�h�q�g�h�c �K�b�[�b�j�b �k �K�_�\�_�j�h-�:�l�e�Z�g-
�l�b�q�_�k�d�b�f �j�_�]�b�h�g�h�f �\ �f�_�`�e�_�^�g�b�d�h�\�u�_ �i�_�j�b�h�^�u 
[�I�j�h�d�h�i�_�g�d�h �b �^�j., 2003].

�J�_�a�m�e�v�l�Z�l�u �i�Z�e�b�g�h�e�h�]�b�q�_�k�d�h�]�h �Z�g�Z�e�b�a�Z �^�h�g-
�g�u�o �h�k�Z�^�d�h�\ �h�a. �;�Z�c�d�Z�e �i�h�d�Z�a�Z�e�b �j�Z�a�e�b�q�g�m�x �b�g-
�n�h�j�f�Z�l�b�\�g�h�k�l�v �d�_�j�g�h�\, �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o �l�_�i�e�u�f 
�b �o�h�e�h�^�g�u�f �w�i�h�o�Z�f. �B�a �d�_�j�g�h�\ �l�_�i�e�u�o �w�i�h�o �[�u�e�h 
�b�a�\�e�_�q�_�g�h �k�j�Z�\�g�b�l�_�e�v�g�h �f�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �^�e�y �b�k-
�k�e�_�^�h�\�Z�g�b�c. �< �o�h�e�h�^�g�u�_ �i�_�j�b�h�^�u �g�_ �l�h�e�v�d�h �k�h�d�j�Z-
�s�Z�e�h�k�v �^�h �i�h�e�g�h�]�h �b�o �b�k�q�_�a�g�h�\�_�g�b�y �q�b�k�e�h �k�l�\�h�j�h�d 
�^�b�Z�l�h�f�h�\�u�o �\�h�^�h�j�h�k�e�_�c �b �i�Z�^�Z�e�h �k�h�^�_�j�`�Z�g�b�_ �[�b�h-
�]�_�g�g�h�]�h �d�j�_�f�g�_�a�_�f�Z (SiO2 �[�b�h�].), �g�h �b �m�f�_�g�v�r�Z�e�h�k�v 
�d�h�e�b�q�_�k�l�\�h �i�Z�e�b�g�h�e�h�]�b�q�_�k�d�h�]�h �f�Z�l�_�j�b�Z�e�Z.

�F�_�l�h�^�h�f �i�Z�e�b�g�h�e�h�]�b�q�_�k�d�h�]�h �Z�g�Z�e�b�a�Z �[�u�e �b�k-
�k�e�_�^�h�\�Z�g �d�_�j�g �k�d�\�Z�`�b�g�u BD�J-96-1 �k �]�e�m�[�b�g �h�l 
6,5 �^�h 34 �f  �h�l �i�h�\�_�j�o�g�h�k�l�b �f�h�j�y, �q�l�h �k�h�h�l�\�_�l-
�k�l�\�m�_�l �o�j�h�g�h�e�h�]�b�q�_�k�d�h�f�m �b�g�l�_�j�\�Z�e�m �h�l 170 �^�h 
780 �l�u�k. �e.�g. – �j�m�[�_�`�m �;�j�x�g�_�k–�F�Z�l�m�y�f�Z [�;�_�a�j�m�d�h-
�\�Z, �E�_�l�m�g�h�\�Z, 2001]. �B�g�l�_�j�\�Z�e �h�l�[�h�j�Z �h�[�j�Z�a�p�h�\ �^�e�y 
�b�k�k�e�_�^�h�\�Z�g�b�y �k�h�k�l�Z�\�e�y�e 20 �k�f. �I�j�b �k�j�_�^�g�_�c �k�d�h-
�j�h�k�l�b �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�y �\ �l�h�q�d�_ �[�m�j�_�g�b�y, �j�Z�\�g�h�c 
4 �k�f �a�Z �l�u�k�y�q�m �e�_�l, �\�j�_�f�_�g�gó�_ �j�Z�a�j�_�r�_�g�b�_ �a�Z�i�b�k�b 
�b�a�f�_�g�_�g�b�y �j�Z�k�l�b�l�_�e�v�g�h�k�l�b �b �d�e�b�f�Z�l�Z �k�h�k�l�Z�\�e�y�_�l 
4,5–5,0 �l�u�k. �e�_�l. �< �k�j�_�^�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �\ �h�k�Z�^�d�Z�o 
�;�Z�c�d�Z�e�Z �g�Z �i�j�h�l�y�`�_�g�b�b �F�B�K 7, 9, 11, 13, 15, 17, 19 
�i�j�h�b�k�o�h�^�b�e�Z �Z�d�d�m�f�m�e�y�p�b�y �a�g�Z�q�b�l�_�e�v�g�h�]�h �d�h�e�b�q�_-
�k�l�\�Z �i�u�e�v�p�_�\�h�]�h �f�Z�l�_�j�b�Z�e�Z. �K�i�h�j�h�\�h-�i�u�e�v�p�_�\�u�_ 
�k�i�_�d�l�j�u �w�l�b�o �k�l�Z�^�b�c �k�h�h�l�\�_�l�k�l�\�m�x�l �i�h�l�_�i�e�_�g�b�y�f 
�\ �<�h�k�l�h�q�g�h�c �K�b�[�b�j�b. �H�k�Z�^�d�b, �h�l�g�h�k�y�s�b�_�k�y �d �k�l�Z-
�^�b�y�f �k �q�_�l�g�u�f�b �g�h�f�_�j�Z�f�b, �k�h�^�_�j�`�Z�l �g�Z �i�h�j�y�^�h�d 
�f�_�g�v�r�_ �i�u�e�v�p�u (�k�l�Z�^�b�b 8, 12, 14, 18) �b�e�b �_�^�b�g�b�q-
�g�u�_ �i�u�e�v�p�_�\�u�_ �a�_�j�g�Z (�k�l�Z�^�b�b 10 �b 16). �;�h�]�Z�l�u�_ 
�i�h �k�h�k�l�Z�\�m �k�i�h�j�h�\�h-�i�u�e�v�p�_�\�h�]�h �k�i�_�d�l�j�Z �k�l�Z�^�b�b 
�k �g�_�q�_�l�g�u�f�b �g�h�f�_�j�Z�f�b �n�h�j�f�b�j�h�\�Z�e�Z �i�u�e�v�p�Z �^�j�_-
�\�_�k�g�u�o �j�Z�k�l�_�g�b�c, �Z �i�u�e�v�p�Z �b �k�i�h�j�u �g�_�^�j�_�\�_�k�g�u�o 
�j�Z�k�l�_�g�b�c �g�_ �b�]�j�Z�e�b �a�g�Z�q�b�l�_�e�v�g�h�c �j�h�e�b �b �\ �j�_�^�d�b�o 
�k�e�m �q�Z�y�o �k�h�k�l�Z�\�e�y�e�b �h�d. 30 % �h�l �i�u�e�v�p�u �^�j�_�\�_�k �g�u�o. 
�K�i�h�j�h�\�h-�i�u�e�v�p�_�\�h�c �Z�g�Z�e�b�a �i�h�a�\�h�e�b�e �?.�<. �;�_�a�j�m-
�d�h�\�h�c �b �I .�I . �E�_�l�m�g�h�\�h�c �\�u�^�_�e�b�l�v 13 �w�l�Z�i�h�\ �\ �b�k�l�h-
�j�b�b �j�Z�k�l�b�l�_�e�v�g�h�k�l�b �b �d�e�b�f�Z�l�Z �<�h�k�l�h�q�g�h�c �K�b�[�b�j�b 
�\ �o�j�h�g�h�e�h�]�b�q�_�k�d�h�f �b�g�l�_�j�\�Z�e�_ 780–170 �l�u�k. �e.�g.

�K�h�]�e�Z�k�g�h �b�o �b�g�l�_�j�i�j�_�l�Z�p�b�b, �m�d�Z�a�Z�g�g�u�_ �w�l�Z�i�u 
�k�e�_�^�m�x�s�b�f �h�[�j�Z�a�h�f �o�Z�j�Z�d�l�_�j�b�a�m�x�l �j�Z�k�l�b�l�_�e�v�g�u�_ 
�Z�k�k�h�p�b�Z�p�b�b �\ �F�B�K 19–10 [�L�Z�f �`�_]. �< �F�B�K 19 �\ �k�h-
�k�l�Z�\�_ �^�b�Z�l�h�f�h�\�h�c �n�e�h�j�u �^�h�f�b�g�b�j�h�\�Z�e�Z Cyclotella 
minuta. �W�l�Z �k�l�Z�^�b�y �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y �l�_�i�e�u�f �d�e�b�f�Z-
�l�h�f. �< �o�h�e�h�^�g�h�c �F�B�K 18 �i�u�e�v�p�Z �\ �d�_�j�g�_ �g�_ �h�[�g�Z-
�j�m�`�_�g�Z. �G�Z �i�j�h�l�y�`�_�g�b�b �F�B�K 17 �d�e�b�f�Z�l �h�k�l�Z�\�Z�e�k�y 
�\�e�Z�`�g�u�f, �m�f�_�j�_�g�g�h �d�h�g�l�b�g�_�g�l�Z�e�v�g�u�f. �I�j�_�h�[�e�Z-
�^�Z�e�b �l�_�f�g�h�o�\�h�c�g�u�_ �i�b�o�l�h�\�h-�d�_�^�j�h�\�u�_ �b �_�e�h�\�u�_ 
�e�_�k�Z. �H�^�g�Z�d�h �r�b�j�h�d�h �j�Z�a�\�b�\�Z�e�b�k�v �b �k�\�_�l�e�h�o�\�h�c-
�g�u�_ �k�h�k�g�h�\�h-�e�b�k�l�\�_�g�g�b�q�g�u�_ �e�_�k�Z. �H�^�g�h�\�j�_�f�_�g�g�h 
�j�Z�k�r�b�j�b�e�b�k�v �i�e�h�s�Z�^�b �e�_�k�h�k�l�_�i�g�u�o �Z�k�k�h�p�b�Z�p�b�c 

�b�a �k�h�k�g�u �b �[�_�j�_�a�u, �k �[�h�]�Z�l�u�f �l�j�Z�\�y�g�u�f �i�h�d�j�h�\�h�f. 
�D�e�b�f�Z�l �[�u�e �[�e�b�a�h�d �d �k�h�\�j�_�f�_�g�g�h�f�m, �m�f�_�j�_�g�g�h 
�d�h�g�l�b�g�_�g�l�Z�e�v�g�h�f�m.

�<�h�k�k�l�Z�g�h�\�b�l�v �h�[�e�b�d �j�Z�k�l�b�l�_�e�v�g�h�k�l�b �o�h�e�h�^-
�g�h�c �k�l�Z�^�b�b 16 �g�_ �i�j�_�^�k�l�Z�\�e�y�_�l�k�y �\�h�a�f�h�`�g�u�f �b�a-
�a�Z �d�j�Z�c�g�_ �g�b�a�d�h�]�h �k�h�^�_�j�`�Z�g�b�y �i�u�e�v�p�u. �<�h �\�j�_�f�y 
�i�h�l�_�i�e�_�g�b�y (�k�l�Z�^�b�y 15) �i�j�_�h�[�e�Z�^�Z�e�b �e�_�k�g�u�_ �e�Z�g�^-
�r�Z�n�l�u, �h�k�g�h�\�m �d�h�l�h�j�u�o �k�h�k�l�Z�\�e�y�e�b �l�_�f�g�h�o�\�h�c�g�u�_ 
�d�_�^�j�h�\�u�_ �k �m�q�Z�k�l�b�_�f �i�b�o�l�u �b �_�e�h�\�u�_ �e�_�k�Z. �K�\�_�l-
�e�h�o�\�h�c�g�Z�y �l�Z�c�]�Z �b�a �k�h�k�g�u �b �e�b�k�l�\�_�g�g�b�p�u �a�Z�g�b�f�Z-
�e�Z �]�h�j�Z�a�^�h �f�_�g�v�r�b�_ �i�h �k�j�Z�\�g�_�g�b�x �k �g�Z�k�l�h�y�s�b�f 
�\�j�_�f�_�g�_�f �i�e�h�s�Z�^�b. �I�h�^�h�[�g�Z�y �j�Z�k�l�b�l�_�e�v�g�h�k�l�v �k�m-
�s�_�k�l�\�h�\�Z�e�Z �\ �m�k�e�h�\�b�y�o �\�e�Z�`�g�h�]�h, �m�f�_�j�_�g�g�h �o�h-
�e�h�^�g�h�]�h �b �m�f�_�j�_�g�g�h �d�h�g�l�b�g�_�g�l�Z�e�v�g�h�]�h �d�e�b�f�Z�l�Z 
�f �_�`�e�_�^�g�b�d�h�\�h�c �w�i�h�o�b.

�D�e�b�f�Z�l�b�q�_�k�d�b�_ �i�Z�j�Z�f�_�l�j�u �F�B�K 14 �[�u�e�b �[�e�b�a-
�d�b �d �\�e�Z�`�g�u�f �b �o�h�e�h�^�g�u�f �m�k�e�h�\�b�y�f �a�h�g�u �k�h�\�j�_-
�f�_�g�g�h�c �k�_�\�_�j�g�h�c �l�Z�c�]�b �b �e�_�k�h�l�m�g�^�j�u. �=�e�m�[�b�g�Z 
�i�h �o�h�e�h�^�Z�g�b�y, �k�m�^�y �i�h �k�h�k�l�Z�\�m �k�i�h�j�h�\�h-�i�u�e�v�p�_�\�u�o 
�k�i�_�d�l�j�h�\ �b �i�j�b�k�m�l�k�l�\�b�x �\ �h�k�Z�^�d�Z�o �w�l�h�]�h �\�j�_�f�_-
�g�b �k�l�\�h�j�h�d �f�h�e�e�x�k�d�h�\ �j�h�^�Z Stephanodiscus, �[�u-
�e�Z �h�q�_�g�v �g�_�a�g�Z�q�b�l�_�e�v�g�h�c. �< �l�_�q�_�g�b�_ �k�e�_�^�m�x�s�_�]�h 
�l�_�i�e�h�]�h �i�_�j�b�h�^�Z, �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h �k�l�Z�^�b�b 13, 
�]�h�k�i�h�^�k�l�\�h �\ �k�h�k�l�Z�\�_ �j�Z�k�l�b�l�_�e�v�g�h�k�l�b �\�g�h�\�v �i�_�j�_-
�o�h�^�b�l �d �l�_�f�g�h�o�\�h�c�g�u�f �e�_�k�Z�f, �\ �d�h�l�h�j�u�o �i�j�_�h�[-
�e�Z�^�Z�x�l �i�b�o�l�Z, �d�_�^�j, �_�e�v. �D�e�b�f�Z�l �g�Z�q�Z�e�Z �w�l�h�]�h �i�_-
�j�b�h�^�Z �k �f�Z�d�k�b�f�Z�e�v�g�u�f �j�Z�a�\�b�l�b�_�f �\�e�Z�`�g�h�c �i�b�o�l�h-
�\�h�c �l�Z�c�]�b �[�u�e �k�o�h�` �k �d�e�b�f�Z�l�h�f �g�Z�q�Z�e�Z �]�h�e�h�p�_�g�Z – 
�m�f�_�j�_�g�g�h �d�h�g�l�b�g�_�g�l�Z�e�v�g�u�f, �\�e�Z�`�g�u�f. �< �d�h�g�p�_ 
�i�_�j�b�h�^�Z �d�e�b�f�Z�l �k�l�Z�g�h�\�b�l�k�y �l�_�i �e�_�_, �i�j�b�h�[�j�_�l�Z-
�_�l �q�_�j�l�u �Z�j�b�^�g�h�k�l�b. �R�b�j�h �d�h �j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y 
�k�\�_�l�e�h�o�\�h�c�g�u�c, �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �e�b�k�l�\�_�g�g�b�q-
�g�u�c �d�h�f�i�e�_�d�k. �< �k�h�k�l�Z�\�_ �e�_�k�g�h�]�h �d�h�f�i�e�_�d�k�Z �m�\�_-
�e�b�q�b�\�Z�_�l�k�y �^�h�e�y �k�h�k�g�u, �[�_�j�_�a�u, �m�f�_�g�v�r�Z�_�l�k�y – 
�i�b�o�l�u. �< �d�_�j�g�_, �h�l�g�h�k�y �s�_�f�k�y �d �F�B�K 12, �\�u�^�_�e�_�g�h 
�f�b�g�b�f�Z�e�v�g�h�_ �d�h�e�b�q�_�k�l�\�h �i�u�e�v�p�u. �W�l�h �[�u�e �i�_�j�b-
�h�^ �i�h�o�h�e�h�^�Z�g�b�y, �k�h�h�l�\�_�l�k�l�\�m�x�s�b�c �f�h�j�h�a�h�\�k�d�h�f�m 
�e�_�k�k�m �x�]�Z �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b.

�< �F�B�K 11 �a�Z�n�b�d�k�b�j�h�\�Z�g�u �a�g�Z�q�b�l�_�e�v�g�h�_ �m�\�_�e�b-
�q�_�g�b�_ �k�h�^�_�j�`�Z�g�b�y �[�b�h�]�_�g�g�h�]�h �d�j�_�f�g�_�a�_�f�Z �b �[�h�e�v-
�r�Z�y �i�j�h�^�m�d�l�b�\�g�h�k�l�v �^�b�Z�l�h�f�h�\�u�o. �<�h �\�j�_�f�y �w�l�h�c 
�k�l�Z�^�b�b �]�_�h�f�_�l�j�b�q�_�k�d�b�_ �i�Z�j�Z�f�_�l�j�u �a�_�e�_�g�h�c �h�j�[�b�l�u 
�[�u�e�b �Z�g�Z�e�h�]�b�q�g�u �l�Z�d�h�\�u�f �^�e�y �\�j�_�f�_�g�b �]�h�e�h�p�_-
�g�Z. �K�l�j�m�d�l�m�j�Z �j�Z�k�l�b�l�_�e�v�g�h�]�h �i�h�d�j�h�\�Z, �i�h �f�g�_�g�b�x 
�?.�<. �;�_�a�j�m�d�h�\�h�c �b �I .�I . �E�_�l�m�g�h�\�h�c, �i�j�_�l�_�j�i�_�e�Z 
�a�g�Z�q�b�l�_�e�v�g�u�_ �b�a�f�_�g�_�g�b�y. �< �g�Z�q�Z�e�_ �k�l�Z�^�b�b 11 �]�h-
�k�i�h�^�k�l�\�h�\�Z�e�b �l�_�f�g�h�o�\�h�c�g�u�_ �d�_�^�j�h�\�u�_ �e�_�k�Z �k �_�e�v�x 
�b �i�b�o�l�h�c, �\ �k�h�k�l�Z�\�_ �k�\�_�l�e�h�o�\�h�c�g�u�o �i�j�_�h�[�e�Z�^�Z�e�Z 
�k�h�k�g�Z. �D�e�b�f�Z�l�b�q�_�k�d�b�_ �m�k�e�h�\�b�y �[�u�e�b �Z�g�Z�e�h�]�b�q-
�g�u �k�h�\�j�_�f�_�g�g�u�f. �< �k�_�j�_�^�b�g�_ �i�_�j�b�h�^�Z �\ �k�i�h�j�h-
�\�h-�i�u�e�v�p�_�\�u�o �k�i�_�d�l�j�Z�o �m�k�b�e�b�\�Z�_�l�k�y �j�h�e�v �i�b�o�l�u. 
�D�e�b�f�Z�l �k�l�Z�g�h�\�b�l�k�y �[�h�e�_�_ �l�_�i�e�u�f �b �\�e�Z�`�g�u�f �b 
�k�h�h�l�\�_�l�k�l�\�m�_�l �h�i�l�b�f�m�f�m �]�h�e�h�p�_�g�Z �h�d. 8–7 �l�u�k. �e.�g. 
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�G�Z �a�Z�d�e�x�q�b�l�_�e�v�g�h�f �w�l�Z�i�_ �k�l�Z�^�b�b 11, �k�m�^�y �i�h �j�Z�k-
�l�b�l�_�e�v�g�u�f �Z�k�k�h�p�b�Z�p�b�y�f, �k�m�s�_�k�l�\�h�\�Z�e �[�h�e�_�_ �d�h�g-
�l�b�g�_�g�l�Z�e�v�g�u�c �d�e�b�f�Z�l.

�D�e�b�f�Z�l�b�q�_�k�d�b�_ �m�k�e�h�\�b�y �\ �<�h�k�l�h�q�g�h�c �K�b�[�b�j�b 
�\�h �\�j�_�f�y �k�l�Z�^�b�b 10 �[�u�e�b �h�^�g�b�f�b �b�a �k�Z�f�u�o �k�m�j�h�\�u�o 
�\ �i�e�_�c�k�l�h�p�_�g�_. �W�l�Z �k�l�Z�^�b�y �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y �i�h�q�l�b 
�i�h�e�g�u�f �h�l�k�m�l�k�l�\�b�_�f �k�l�\�h�j�h�d �^�b�Z�l�h�f�h�\�u�o �\ �h�k�Z�^-
�d�Z�o, �a�Z �b�k�d�e�x�q�_�g�b�_�f �g�Z�q�Z�e�v�g�h�c �b �a�Z�d�e�x�q�b�l�_�e�v�g�h�c 
�n�Z�a. �I�_�j�_�o�h�^ �h�l �o�h�e�h�^�g�h�]�h �d�e�b�f�Z�l�Z �d �[�h�e�_�_ �l�_�i�e�h-
�f�m �\�h �\�j�_�f�y �k�l�Z�^�b�b 9 �[�u�e �^�h�\�h�e�v�g�h �j�_�a�d�b�f. �< �k�h-
�k�l�Z�\�_ �^�b�Z�l�h�f�h�\�h�c �n�e�h�j�u �]�h�k�i�h�^�k�l�\�m�x�l Synedra sp., 
Stephanodiscus. �G�Z �k�e�_�^�m�x�s�_�c �k�l�Z�^�b�b �i�j�h�b�k�o�h�^�b�l 
�i�h�o�h�e�h�^�Z�g�b�_, �g�h �g�_ �l�Z�d�h�_ �k�b�e�v�g�h�_, �d�Z�d �\�h �\�j�_�f�y 
�k�l�Z�^�b�b 10. �< �k�h�k�l�Z�\�_ �k�i�_�d�l�j�Z �i�j�b�k�m�l�k�l�\�m�_�l �i�u�e�v�p�Z 
�\�k�_�o �k�h�\�j�_�f�_�g�g�u�o �^�j�_�\�_�k�g�u�o �i�h�j�h�^ [�;�_�a�j�m�d�h�\�Z, 
�E�_�l�m�g�h�\�Z, 2001, �k. 103–104].

�K�i�h�j�h�\�h-�i�u�e�v�p�_�\�h�c �k�i�_�d�l�j �h�k�Z�^�d�h�\ �;�Z�c�d�Z�e�Z, �h�l-
�g�h�k�y�s�b�o�k�y �d �k�j�_�^�g�_�f�m �i�e�_�c�k�l�h�p�_�g�m, �o�Z�j�Z�d�l�_�j�b�a�m�_�l 
�k�l�j�m�d�l�m�j�m �j�Z�k�l�b�l�_�e�v�g�h�]�h �i�h�d�j�h�\�Z �g�Z �k�l�Z�^�b�y�o 19, 17, 
15 �b 13 �d�Z�d �[�e�b�a�d�m�x �d �l�Z�d�h�\�h�c �]�h�e�h�p�_�g�Z. �Q�_�l�u�j�_ 
�i�_�j�b�h�^�Z, �k�h�h�l�\�_�l�k�l�\�m�x�s�b�_ �k�l�Z�^�b�y�f 18, 16, 14 �b 12, 
�h�l�e�b�q�Z�e�b�k�v �m�k�e�h�\�b�y�f�b �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�y, �g�_ �k�i�h-
�k�h�[�k�l�\�m�x�s�b�f�b �Z�d�d�m�f�m�e�y�p�b�b �i�u�e�v�p�_�\�h�]�h �f�Z�l�_�j�b-
�Z�e�Z �b �^�b�Z�l�h�f�h�\�u�o. �K�Z�f�h�c �l�_�i�e�h�c �[�u�e�Z �k�l�Z�^�b�y 11, 
�\ �h�k�Z�^�d�Z�o �d�h�l�h�j�h�c �i�j�h�k�e�_�`�b�\�Z�x�l�k�y �[�h�e�v�r�Z�y �i�j�h-
�^�m�d�l�b�\�g�h�k�l�v �^�b�Z�l�h�f�h�\�u�o �b �r�b�j�h�d�b�c �k�i�h�j�h�\�h-�i�u�e�v-
�p�_�\�h�c �k�i�_�d�l�j. �W�l�h�l �i�_�j�b�h�^ – �k�Z�f�u�c �l�_�i�e�u�c �\ �K�b�[�b-
�j�b, �k �e�_�l�g�b�f �b �a�b�f�g�b�f �l�_�f�i�_�j�Z�l�m�j�g�u�f�b �j�_�`�b�f�Z�f�b 
�g�Z �g�_�k�d�h�e�v�d�h �]�j�Z�^�m�k�h�\ �l�_�i�e�_�_, �q�_�f �k�h�\�j�_�f�_�g�g�u�_.

�>�e�y �j�_�d�h�g�k�l�j�m�d�p�b�b �i�j�b�j�h�^�g�h�c �h�[�k�l�Z�g�h�\�d�b �b �i�Z-
�e�_�h�d�e�b�f�Z�l�Z, �Z �l�Z�d�`�_ �`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b �q�_�e�h�\�_�d�Z 
�\�Z�`�g�h�_ �a�g�Z�q�_�g�b�_ �b�f�_�_�l �b�a�m�q�_�g�b�_ �Z�j�_�Z�e�h�\ �d�j�m�i�g�u�o �b 
�f�_�e�d�b�o �f�e�_�d�h�i�b�l�Z�x�s�b�o. �D�j�m�i�g�u�_ �f�e�_�d�h�i�b�l�Z�x�s�b�_, 
�[�e�Z�]�h�^�Z�j�y �k�\�h�b�f �[�b�h�e�h�]�b�q�_�k�d�b�f �h�k�h�[�_�g�g�h�k�l�y�f, �h�[-
�e�Z�^�Z�x�l �k�e�h�`�g�u�f�b �b �^�h�\�h�e�v�g�h �[�u�k�l�j�u�f�b �i�j�b�k�i�h-
�k�h�[�b�l�_�e�v�g�u�f�b �j�_�Z�d�p�b�y�f�b �g�Z �\�h�a�^�_�c�k�l�\�b�y �\�g�_�r�g�_�c 
�k�j�_�^�u. �N�b�a�b�h�e�h�]�b�q�_�k�d�Z�y �w�\�j�b�[�b�h�g�l�g�h�k�l�v �b �k�i�h�k�h�[-
�g�h�k�l�v �d �f�b�]�j�Z�p�b�y�f �h�[�_�k�i�_�q�b�\�Z�x�l �b�f �i�h�\�k�_�f�_�k�l�g�h�_ 
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �b �w�d�h�e�h�]�b�q�_�k�d�m�x �i�e�Z�k�l�b�q�g�h�k�l�v 
�b �d�Z�d �[�u �h�k�\�h�[�h�`�^�Z�x�l �h�l �`�_�k�l�d�h�c �i�j�y�f�h�c �a�Z�\�b�k�b-
�f�h�k�l�b �h�l �f�g�h�]�b�o �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o �d�e�b�f�Z�l�b�q�_�k�d�b�o 
�n�Z�d�l�h�j�h�\. �< �l�h �`�_ �\�j�_�f�y �d�j�m�i�g�u�_ �f�e�_�d�h�i�b�l�Z�x�s�b�_ 
�f�h�]�e�b �f�b�]�j�b�j�h�\�Z�l�v �g�Z �a�g�Z�q�b�l�_�e�v�g�u�_ �j�Z�k�k�l�h�y�g�b�y 
�b �j�Z�k�k�_�e�y�l�v�k�y �\ �j�Z�a�e�b�q�g�u�o �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_-
�k�d�b�o �a�h�g�Z�o. �F�b�]�j�Z�p�b�b �d�j�m�i�g�u�o �f�e�_�d�h�i�b�l�Z�x�s�b�o 
�\�e�_�d�e�b �a�Z �k�h�[�h�c �b �i�_�j�_�f�_�s�_�g�b�y �^�j�_�\�g�b�o �i�h�i�m�e�y�p�b�c 
�e�x�^�_�c, �`�b�\�m�s�b�o �a�Z �k�q�_�l �h�o�h�l�u �g�Z �w�l�b�o �`�b�\�h�l�g�u�o. 
�W�l�h �b�]�j�Z�e�h �\�Z�`�g�m�x �j�h�e�v �\ �a�Z�k�_�e�_�g�b�b �q�_�e�h�\�_�d�h�f 
�g�h�\�u�o �l�_�j�j�b�l�h�j�b�c �b �i�j�b�\�h�^�b�e�h �d �d�h�g�l�Z�d�l�Z�f �k �g�Z-
�k�_�e�_�g�b�_�f �k�h�i�j�_�^�_�e�v�g�u�o �j�Z�c�h�g�h�\, �]�_�g�g�h�f�m �^�j�_�c�n�m.

�< �l�h �\�j�_�f�y �d�Z�d �g�_�d�h�l�h�j�u�_ �\�b�^�u �f�e�_�d�h�i�b�l�Z�x-
�s�b�o �\�\�b�^�m �w�g�^�h�l�_�j�f�g�h�k�l�b �b �\�u�k�h�d�b�o �b�a�h�e�y�p�b�h�g-
�g�u�o �k�\�h�c�k�l�\ �d�h�`�g�u�o �i�h�d�j�h�\�h�\ �f�_�g�_�_ �q�m�\�k�l�\�b�l�_�e�v-

�g�u �d �d�h�e�_�[�Z�g�b�y�f �l�_�f�i�_�j�Z�l�m�j�u, �^�e�y �^�j�m�]�b�o �\�b�^�h�\, 
�k �m�a�d�h�c �k�i�_�p�b�Z�e�b�a�Z�p�b�_�c, �e�Z�g�^�r�Z�n�l�u �b �d�e�b�f�Z�l �b�]-
�j�Z�x�l �k�m�s�_�k�l�\�_�g�g�m�x �j�h�e�v �i�j�b �\�u�[�h�j�_ �Z�j�_�Z�e�h�\. �L�Z�d, 
�g�Z�e�b�q�b�_ �\ �k�h�k�l�Z�\�_ �n�Z�m�g�b�k�l�b�q�_�k�d�b�o �h�k�l�Z�l�d�h�\ �k�Z�c�]�b 
�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h�[ �h�l�d�j�u�l�u�o �e�Z�g�^�r�Z�n�l�Z�o, �i�e�h�l-
�g�u�o �]�j�m�g�l�Z�o, �k�m�o�h�f �d�h�g�l�b�g�_�g�l�Z�e�v�g�h�f �d�e�b�f�Z�l�_ �b 
�]�e�m�[�b�g�_ �k�g�_�`�g�h�]�h �i�h�d�j�h�\�Z �g�_ �[�h�e�_�_ 30–50 �k�f. �I�j�_-
�^�_�e�v�g�Z�y �_�]�h �]�e�m�[�b�g�Z �^�e�y �d�m�e�Z�g�Z �b �d�h�k�m�e�b – 15 �k�f, 
�Z �^�e�y �y�d�Z – �\�k�_�]�h 10 �k�f [�G�Z�k�b�f�h�\�b�q, 1955]. �H�k�l�Z�l�d�b 
�i�_�k�p�Z, �h�\�p�_�[�u�d�Z, �k�_�\�_�j�g�h�]�h �h�e�_�g�y �h�[�u�q�g�h �k�\�y�a�u�\�Z-
�x�l �k �i�_�j�b�]�e�y�p�b�Z�e�v�g�u�f�b �m�k�e�h�\�b�y�f�b, �Z �i�j�b�k�m�l�k�l�\�b�_ 
�[�e�Z�]�h�j�h�^�g�h�]�h �h�e�_�g�y �f�h�`�_�l �m�d�Z�a�u�\�Z�l�v �g�Z �h�l�g�h�k�b-
�l�_�e�v�g�h �l�_�i�e�u�c �b �\�e�Z�`�g�u�c �d�e�b�f�Z�l.

�G�Z �x�]�_ �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b �q�_�l�\�_�j�l�b�q�g�Z�y �n�Z�m�g�Z 
�g�Z�b�[�h�e�_�_ �^�_�l�Z�e�v�g�h �b�a�m�q�_�g�Z �i�h �f�Z�l�_�j�b�Z�e�Z�f �b�a �D�m�a-
�g�_�p�d�h�c �d�h�l�e�h�\�b�g�u [�N�h�j�h�g�h�\�Z, 1990, 2001; �b �^�j.], 
�d�h�l�h�j�Z�y �k�e�m�`�b�l �m�g�b�d�Z�e�v�g�u�f �i�h�e�b�]�h�g�h�f �^�e�y �\�u-
�y�\�e�_�g�b�y �e�_�k�k�h�\�h-�i�h�q�\�_�g�g�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b: 
�\ �o�j�h�g�_ �;�j�x�g�_�k �a�^�_�k�v �f�h�`�g�h �\�u�^�_�e�b�l�v �[�h�e�_�_ 
15 �i�h�q �\�_�g�g�u�o �]�h�j�b�a�h�g�l�h�\. �J�Z�a�j�Z�[�h�l�d�b �h�l�d�j�u�l�u�o 
�m�]�h�e�v�g�u�o �d�Z�j�v�_�j�h�\ �g�Z �[�h�e�v�r�b�o �i�e�h�s�Z�^�y�o �h�[�g�Z-
�`�Z�x�l �f�g�h�]�h�q�b�k�e�_�g�g�u�_ �n�Z�m�g�b�k�l�b�q�_�k�d�b�_ �h�k�l�Z�l-
�d�b, �h�l�g�h�k�y�s�b�_�k�y �d �k�Z�f�u�f �j�Z�a�g�u�f �o�j�h�g�h�e�h�]�b�q�_-
�k�d�b�f �h�l�j�_�a�d�Z�f �q�_�l�\�_�j�l�b�q�g�h�]�h �i�_�j�b�h�^�Z. �I�h �i�h�e-
�g�h�l�_ �[�b�h�k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�c �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b 
�D�m�a�g�_�p�d�Z�y �d�h�l�e�h�\�b�g�Z �f�h�`�_�l �k�q�b�l�Z�l�v�k�y �h�^�g�h�c �b�a 
�g�Z�b�[�h�e�_�_ �\�Z�`�g�u�o �l�h�q�_�d �\�h �\�g�_�e�_�^�g�b�d�h�\�h�c �a�h�g�_ 
�K�_�\�_�j�g�h�c �:�a�b�b [�:�j�o�b�i�h�\ �b �^�j., 1998].

�>�e�y �g�Z�r�_�]�h �b�k�k�e�_�^�h�\�Z�g�b�y �g�Z�b�[�h�e�v�r�b�c �b�g�l�_-
�j�_�k �i�j�_�^�k�l�Z�\�e�y�_�l �\�y�l�d�b�g�k�d�b�c �n�Z�m�g�b�k�l�b�q�_�k�d�b�c �d�h�f-
�i�e�_�d�k, �o�j�h�g�h�e�h�]�b�q�_�k�d�b �h�l�g�h�k�y�s�b�c�k�y �d �F�B�K 19–11 
�b �i�h �k�\�h�_�f�m �w�\�h�e�x�p�b�h�g�g�h�f�m �m�j�h�\�g�x �k�h�h�l�\�_�l�k�l�\�m�x-
�s�b�c �l�b�j�Z�k�i�h�e�v�k�d�h�f�m �d�h�f�i�e�_�d�k�m �f�e�_�d�h�i�b�l�Z�x�s�b�o.

�D �g�Z�q�Z�e�m �j�Z�g�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z �g�Z �l�_�j�j�b�l�h�j�b�b 
�K�_�\�_�j�g�h�c �?�\�j�Z�a�b�b �m�`�_ �k�n�h�j�f�b�j�h�\�Z�e�h�k�v �h�k�g�h�\�g�h�_ 
�y�^�j�h �f�_�]�Z�n�Z�m�g�u, �i�j�_�^�k�l�Z�\�e�_�g�g�h�_ �j�h�^�Z�f�b Ursus, 
Panthera, Mammuthus, Equus, Coelodonta, Cervus, 
Alces, Rangifer, Bison �b �^�j. �< �w�l�h �\�j�_�f�y �\ �K�b�[�b�j�b 
�i�j�h�b�k�o�h�^�b�e�b �a�g�Z�q�b�l�_�e�v�g�u�_ �b�a�f�_�g�_�g�b�y �i�j�b�j�h�^�g�h-
�d�e�b�f�Z�l�b�q�_�k�d�h�c �h�[�k�l�Z�g�h�\�d�b, �\�u�j�Z�`�Z�\�r�b�_�k�y �\ �m�k�b-
�e�_�g�b�b �l�j�_�g�^�Z �d �i�h�o�h�e�h�^�Z�g�b�x �b �g�Z�j�Z�k�l�Z�g�b�x �d�h�g-
�l�b�g�_�g�l�Z�e�v�g�h�k�l�b �d�e�b�f�Z�l�Z. �< �^�e�b�l�_�e�v�g�u�_ �i�_�j�b�h�^�u 
�d�j�b�h�o�j�h�g�h�\ �b�k�q�_�a�Z�e �_�k�l�_�k�l�\�_�g�g�u�c �[�Z�j�v�_�j, �k�h�a�^�Z�g-
�g�u�c �e�_�k�g�h�c �a�h�g�h�c, �b �g�Z �h�]�j�h�f�g�u�o �i�j�h�k�l�j�Z�g�k�l�\�Z�o 
�h�l �i�m�k�l�u�g�b �=�h�[�b �^�h �i�h�[�_�j�_�`�v�y �K�_�\�_�j�g�h�]�h �E�_�^�h�\�b-
�l�h�]�h �h�d�_�Z�g�Z �\�h�a�g�b�d�Z�e�Z �g�_�i�j�_�j�u�\�g�Z�y �a�h�g�Z �h�l�d�j�u�l�u�o 
�i�j�h�k�l�j�Z�g�k�l�\, �l�Z�d �g�Z�a�u�\�Z�_�f�u�o �i�_�j�b�]�e�y�p�b�Z�e�v�g�u�o 
�k�l�_�i�_�c. �< �_�_ �i�j�_�^�_�e�Z�o �i�j�h�b�k�o�h�^�b�e�h �i�j�h�g�b�d�g�h�\�_-
�g�b�_ �^�Z�e�_�d�h �g�Z �k�_�\�_�j �l�Z�d�b�o �\�b�^�h�\ �x�`�g�h�c �Z�j�b�^�g�h�c 
�a�h�g�u, �d�Z�d �k�Z�c�]�Z�d �b �e�h�r�Z�^�v. �< �k�\�h�x �h�q�_�j�_�^�v, �\�b�^�u 
�b�a �k�m�[�Z�j�d�l�b�q�_�k�d�h�c �a�h�g�u, �l�Z�d�b�_ �d�Z�d �i�_�k�_�p, �k�_�\�_�j�g�u�c 
�h�e�_�g�v �b�e�b �h�\�p�_�[�u�d, �j�Z�k�r�b�j�y�e�b �k�\�h�b �Z�j�_�Z�e�u �d �x�]�m 
�^�h 50–55° �k.�r . [�<�Z�g�]�_�g�]�_�c�f, 1977].
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�<�h �\�j�_�f�y �i�h�l�_�i�e�_�g�b�c �[�u�k�l�j�h �\�h�k�k�l�Z�g�Z�\�e�b�\�Z-
�e�Z�k�v �i�j�b�j�h�^�g�Z�y �a�h�g�Z�e�v�g�h�k�l�v �k�h�\�j�_�f�_�g�g�h�]�h �l�b�i�Z 
[�:�j�o�b�i�h�\, �<�h�e�d�h�\�Z, 1994]. �G�Z�b�[�h�e�v�r�b�_ �b�a�f�_�g�_�g�b�y 
�\ �k�h�k�l�Z�\�_ �f�_�]�Z�n�Z�m�g�u �i�j�b �w�l�h�f �i�j�h�b�k�o�h�^�b�e�b �\ �i�h-
�e�h�k�_ �i�j�h�k�l�b�j�Z�g�b�y �a�h�g�Z�e�v�g�u�o �l�Z�_�`�g�u�o �e�_�k�h�\. �D �x�]�m 
�h�l �e�_�k�g�h�c �a�h�g�u �k�h�k�l�Z�\ �n�Z�m�g�b�k�l�b�q�_�k�d�b�o �d�h�f�i�e�_�d�k�h�\ 
�h�k�l�Z�\�Z�e�k�y �^�h�k�l�Z�l�h�q�g�h �k�l�Z�[�b�e�v�g�u�f, �q�l�h �h�[�t�y�k�g�y�_�l�k�y 
�k�m�s�_�k�l�\�h�\�Z�g�b�_�f �a�^�_�k�v �g�Z �i�j�h�l�y�`�_�g�b�b �\�k�_�o �w�l�Z�i�h�\ 
�j�Z�g�g�_�]�h–�k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z �h�l�d�j�u�l�u�o �b �i�h�e�m-
�h�l�d�j�u�l�u�o (�k�l�_�i�g�u�o �b �e�_�k�h�k�l�_�i�g�u�o) �e�Z�g�^�r�Z�n�l�h�\. 
�< �k�b�e�m �[�h�e�v�r�_�c �d�h�g�l�b�g�_�g�l�Z�e�v�g�h�k�l�b �d�e�b�f�Z�l�Z �f�_�`-
�e�_�^�g�b�d�h�\�u�_ �l�_�j�b�h�d�h�f�i�e�_�d�k�u �K�b�[�b�j�b �g�_ �y�\�e�y�e�b�k�v 
�e�_�k�g�u�f�b �\ �h�l�e�b�q�b�_ �h�l �A�Z�i�Z�^�g�h�c �b �P�_�g�l�j�Z�e�v�g�h�c 
�?�\�j�h�i�u, �]�^�_ �\ �k�h�k�l�Z�\�_ �n�Z�m�g�u �i�j�b�k�m�l�k�l�\�h�\�Z�e�b �]�b�i-
�i�h�i�h�l�Z�f, �g�h�k�h�j�h�] �F�_�j�d�Z �b �e�_�k�g�h�c �k�e�h�g. �N�h�j�f�u, 
�k�\�y�a�Z�g�g�u�_ �k �e�_�k�g�u�f�b �[�b�h�l�h�i�Z�f�b, �l�Z�d�b�_ �d�Z�d �e�h�k�v 
�b �[�m�j�u�c �f�_�^�\�_�^�v, �\�k�_�]�^�Z �b�]�j�Z�e�b �\ �K�b�[�b�j�b �\�l�h�j�h-
�k�l�_�i�_�g�g�m�x �j�h�e�v. �N�Z�m�g�b�k�l�b�q�_�k�d�b�_ �d�h�f�i�e�_�d�k�u �f�_�`-
�e�_�^�g�b�d�h�\�b�c �g�Z �l�_�j�j�b�l�h�j�b�b �K�b�[�b�j�b �h�l�e�b�q�Z�e�b�k�v �h�l 
�l�Z�d�h�\�u�o �\ �i�_�j�b�h�^�u �h�e�_�^�_�g�_�g�b�c �h�l�k�m�l�k�l�\�b�_�f �\ �g�b�o 
�Z�j�d�l�b�q�_�k�d�b�o �w�e�_�f�_�g�l�h�\ �b �r�b�j�h�d�b�f �j�Z�k�i�j�h�k�l�j�Z-
�g�_�g�b�_�f �n�h�j�f, �k�\�y�a�Z�g�g�u�o �k �e�_�k�h�k�l�_�i�g�u�f�b �e�Z�g�^-
�r�Z�n�l�Z�f�b �b �m�\�e�Z�`�g�_�g�g�u�f�b �[�b�h�l�h�i�Z�f�b, �l�Z�d�b�o �d�Z�d 
�[�b�a�h�g, �[�e�Z�]�h�j�h�^�g�u�c �b �]�b�]�Z�g�l�k�d�b�c �h�e�_�g�v [�<�Z�g�]�_�g-
�]�_�c�f, 1977; �N�h�j�h�g�h�\�Z, 2001]. �G�Z �i�j�h�l�y�`�_�g�b�b �\�k�_�]�h 
�i�e�_�c�k�l�h�p�_�g�Z �g�Z �x�]�_ �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b �n�h�g�h�\�u�f�b 
�\�b�^�Z�f�b �y�\�e�y�e�b�k�v �[�b�a�h�g �b �d�j�m�i�g�u�_ �d�Z�[�Z�e�e�h�b�^�g�u�_ 
�e�h�r�Z�^�b. �H�k�l�_�i�g�_�g�b�_ �l�_�j�j�b�l�h�j�b�c �\ �i�_�j�b�h�^�u �h�e�_�^�_-
�g�_�g�b�c �i�j�b�\�h�^�b�e�h �d �k�m�s�_�k�l�\�_�g�g�h�f�m �\�h�a�j�Z�k�l�Z�g�b�x 
�\ �[�b�h�p�_�g�h�a�Z�o �^�h�e�b �e�h�r�Z�^�_�c; �j�Z�a�\�b�l�b�_ �e�_�k�h�k�l�_�i�g�u�o 
�e�Z�g�^�r�Z�n�l�h�\ �\ �f�_�`�e�_�^�g�b�d�h�\�v�y, �g�Z�i�j�h�l�b�\, �\�e�_�d�e�h �a�Z 
�k�h�[�h�c �k�h�d�j�Z�s�_�g�b�_ �d�h�e�b�q�_�k�l�\�Z �e�h�r�Z�^�_�c �b �m�\�_�e�b�q�_-
�g�b�_ �q�b�k�e�_�g�g�h�k�l�b �[�b�a�h�g�h�\.

�< �;�Z�j�g�Z�m�e�v�k�d�h�f �I�j�b�h�[�v�_ �b �g�b�a�h�\�v�y�o �B�j�l�u-
�r�Z �b�a �h�l�e�h�`�_�g�b�c �g�Z�q�Z�e�Z �j�Z�g�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z 
�b�a�\�_�k�l�g�u �g�Z�o�h�^�d�b Archidiscodon cf. trogontherii, 
Stephanorhinus kirchbergensis, Cervalces latifrons, 
Bison cf. shoetensacki, Praeovibos sp. �G�Z �B�j�l�u�r�_ 
�g�Z�c�^�_�g�u �d�h�k�l�g�u�_ �h�k�l�Z�l�d�b �e�_�k�g�h�]�h �k�e�h�g�Z Palaeo-
loxodon ex. gr. antiquus �l�h�[�h�e�v�k�d�h�]�h �\�j�_�f�_�g�b [�<�Z�g-
�]�_�g�]�_�c�f, 1977]. �G�Z �x�]�h-�\�h�k�l�h�d�_ �A�Z�i�Z�^�g�h�c �K�b�[�b�j�b 
�\ �h�l�e�h�`�_�g�b�y�o �j�Z�g�g�_�]�h–�k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z �h�l-
�f�_�q�_�g�u �h�k�l�Z�l�d�b Bison priscus, �[�e�b�a�d�h�j�h�^�k�l�\�_�g-
�g�u�o �n�h�j�f �d�j�m�i�g�h�c �d�Z�[�Z�e�e�h�b�^�g�h�c �e�h�r�Z�^�b Equus 
ferus, �k�e�h�g�h�\ �e�b�g�b�b Archidiscodon-Mammuthus, 
Coelodonta antiquitatis. �I�j�_�^�k�l�Z�\�e�_�g�u �l�Z�d�`�_ Mega-
loceros giganteus, Cervus elaphus, Alces sp., Rangifer 
tarandus, �b�a �o�b�s�g�b�d�h�\ – Gulo gulo, Ursus sanini, 
Panthera leo spelaea [�N�h�j�h�g�h�\�Z, 2001].

�>�e�y �l�_�j�j�b�l�h�j�b�b �<�h�k�l�h�q�g�h�c �K�b�[�b�j�b �h�i�b�k�Z-
�g�Z �j�Z�g�g�_�i�e�_�c�k�l�h�p�_�g�h�\�Z�y �n�Z�m�g�Z �b�a �p�_�e�h�]�h �j�y�^�Z 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c, �\ �l.�q. �b�a �h�e�z�j�k�d�h�c �k�\�b�l�u �g�Z 
�j. �;�h�e�v�r�Z�y �Q�m�d�h�q�v�y �\ �I�j�b�f�h�j�k�d�h�c �g�b�a�f�_�g�g�h�k�l�b. 

�L�Z�f �i�j�b�k�m�l�k�l�\�m�x�l �d�h�k�l�g�u�_ �h�k�l�Z�l�d�b Canis sp., 
Archidiscodon sp., �]�b�]�Z�g�l�k�d�h�c �Z�j�o�Z�b�q�g�h�c �e�h�r�Z-
�^�b Equus verae, Cervalces latifrons, Rangifer sp., 
Soergelia sp., Plaeovibos berengiensis, Bison sp. 
�<�h �\�j�_�f�y �k�m�s�_�k�l�\�h�\�Z�g�b�y �h�e�z�j�k�d�h�c �n�Z�m�g�u �g�Z �k�_-
�\�_�j�_ �<�h�k�l�h�q�g�h�c �K�b�[�b�j�b �i�h�e�m�q�b�e�b �j�Z�k�i�j�h�k�l�j�Z-
�g�_�g�b�_ �h�l�d�j�u�l�u�_ �i�j�h�k�l�j�Z�g�k�l�\�Z �l�m�g�^�j�h�\�h�]�h �b�e�b 
�e�_�k�h�l�m�g�^�j�h�\�h�]�h �l�b�i�Z, �f�_�k�l�Z�f�b – �e�b�k�l�\�_�g�g�b�q�g�u�_ 
�e�_�k�Z [�R�_�j, 1971].

�D�j�m�i�g�Z�y �l�_�j�b�h�n�Z�m�g�Z �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z �g�Z
�k�_�\�_�j�_ �<�h�k�l�h�q�g�h�c �K�b�[�b�j�b �\�d�e�x�q�Z�e�Z Panthera leo
spelaea, Mammuthus primigenius (�j�Z�g�g�y�y �n�h�j�f�Z),
�d�j�m�i�g�m�x �d�Z�[�Z�e�e�h�b�^�g�m�x �e�h�r�Z�^�v Equus ferus, Coelo-
donta antiquitatis, Cervalces latifrons postremus, Bison 
priscus crassicornis, Ovibos pallantis. �W�l�Z �n�Z�m�g�Z �k�m-
�s�_�k�l�\�h�\�Z�e�Z �g�Z �n�h�g�_ �h�l�d�j�u�l�u�o �k�l�_�i�g�u�o �b �l�m�g�^�j�h�\�h-
�k�l�_�i�g�u�o �e�Z�g�^�r�Z�n�l�h�\ [�<�Z�g�]�_�g�]�_�c�f, 1977; �E�Z�a�Z�j�_�\, 
�L�h�f�k�d�Z�y, 1987].

�G�Z�b�[�h�e�_�_ �d�j�m�i�g�u�f �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�_�f �j�Z�g�g�_-
�i�e�_�c�k�l�h�p�_�g�h�\�h�c �l�_�j�b�h�n�Z�m�g�u �\ �A�Z�[�Z�c�d�Z�e�v�_ �y�\-
�e�y�_�l�k�y �]�h�j�Z �L�h�e�h�]�h�c �\ �h�d�j�_�k�l�g�h�k�l�y�o �]. �M�e�Z�g-�M�^�w. 
�B�a �d�j�m�i�g�u�o �f�e�_�d�h�i�b�l�Z�x�s�b�o �a�^�_�k�v �h�l�f�_�q�_�g�u 
Archidiscodon sp., Equus ex. gr. sanmeniensis, 
Coelodonta tologoijensis, Spirocerus cf. pei, Cervus 
ex. gr. elaphus, Bison sp. �L�h�e�h�]�h�c�k�d�Z�y �n�Z�m�g�Z �k�b�g-
�o�j�h�g�g�Z �l�b�j�Z�k�i�h�e�v�k�d�h�f�m �n�Z�m�g�b�k�l�b�q�_�k�d�h�f�m �d�h�f-
�i�e�_�d�k�m �<�h�k�l�h�q�g�h�c �?�\�j�h�i�u [�<�Z�g�]�_�g�]�_�c�f, 1977].

�K�j�_�^�g�_�i�e�_�c�k�l�h�p�_�g�h�\�Z�y �n�Z�m�g�Z �g�Z�q�Z�e�Z �k�Z�f�Z�j�h�\-
�k�d�h�]�h �\�j�_�f�_�g�b �k �j. �Q�b�d�h�c �\�d�e�x�q�Z�e�Z Cervus elaphus, 
Bison priscus, Po�zphagus baicalensis, Camelus knob-
lochi, Mammuthus chosaricus �b �y�\�e�y�e�Z�k�v �Z�g�Z�e�h�]�h�f 
�o�Z�a�Z�j�k�d�h�]�h �n�Z�m�g�b�k�l�b�q�_�k�d�h�]�h �d�h�f�i�e�_�d�k�Z �<�h�k�l�h�q�g�h�c 
�?�\�j�h�i�u. �N�Z�m�g�Z �\�l�h�j�h�c �i�h�e�h�\�b�g�u �k�j�_�^�g�_�]�h �i�e�_�c-
�k�l�h�p�_�g�Z �A�Z�[�Z�c�d�Z�e�v�y �i�j�_�^�k�l�Z�\�e�_�g�Z Mammuthus primi-
genius (�j�Z�g�g�y�y �n�h�j�f�Z), �d�j�m�i�g�h�c �d�Z�[�Z�e�e�h�b�^�g�h�c �e�h-
�r�Z�^�v�x Equus ferus, Coelodonta antiquitatis, Cervus 
elaphus, Bison priscus, Bos primigenius, Po�zphagus 
baicalensis, Spirocerus kiakhtensis [�L�Z�f �`�_]. �< �h�l-
�e�b�q�b�_ �h�l �^�j�m�]�b�o �j�Z�c�h�g�h�\ �K�b�[�b�j�b, �^�e�y �A�Z�[�Z�c�d�Z�e�v�y 
�o�Z�j�Z�d�l�_�j�g�h �i�j�b�k�m�l�k�l�\�b�_ �\�b�^�h�\ �p�_�g�l�j�Z�e�v�g�h�Z�a�b�Z�l�k�d�h-
�]�h �i�j�h�b�k�o�h�`�^�_�g�b�y, �l�Z�d�b�o �d�Z�d �d�y�o�l�b�g�k�d�b�c �\�b�g�l�h�j�h�], 
�[�Z�c�d�Z�e�v�k�d�b�c �y�d �b �\�_�j�[�e�x�^ �D�g�h�[�e�h�o�Z.

�G�Z�b�[�h�e�_�_ �q�m�\�k�l�\�b�l�_�e�v�g�u�f�b �d �k�f�_�g�_ �i�j�b�j�h�^�g�h�c 
�k�j�_�^�u �\ �i�e�_�c�k�l�h�p�_�g�_ �[�u�e�b �f�_�e�d�b�_ �`�b�\�h�l�g�u�_ �l�b�i�Z 
�]�j�u�a�m�g�h�\. �B�a�m�q�_�g�b�_ �f�b�d�j�h�l�_�j�b�h�e�h�]�b�q�_�k�d�b�o �h�k�l�Z�l-
�d�h�\, �d�h�l�h�j�u�_ �n�b�d�k�b�j�m�x�l�k�y �\ �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�o �b 
�]�_�h�e�h�]�b�q�_�k�d�b�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�y�o �j�u�o�e�u�o �h�l-
�e�h�`�_�g�b�c, �b�f�_�_�l �[�h�e�v�r�h�_ �a�g�Z�q�_�g�b�_. �W�l�h �k�\�y�a�Z�g�h �k 
�g�_�k�d�h�e�v�d�b�f�b �i�j�b�q�b�g�Z�f�b. �<�h-�i�_�j�\�u�o, �f�_�e�d�b�_ �f�e�_-
�d�h�i�b�l�Z�x�s�b�_ �y�\�e�y�x�l�k�y �r�b�j�h�d�h �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�c 
�]�j�m�i�i�h�c �`�b�\�h�l�g�u�o, �b�o �h�k�l�Z�l�d�b �q�Z�k�l�h �b �\ �[�h�e�v�r�h�f 
�d�h�e�b�q�_�k�l�\�_ �\�k�l�j�_�q�Z�x�l�k�y �\ �d�h�g�l�b�g�_�g�l�Z�e�v�g�u�o �h�l-
�e�h�`�_�g�b�y�o �k�Z�f�h�]�h �j�Z�a�g�h�]�h �l�b�i�Z. �<�h-�\�l�h�j�u�o, �^�e�y 
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�f�_�e�d�b�o �f�e�_�d�h�i�b�l�Z�x�s�b�o (�h�k�h�[�_�g�g�h �]�j�u�a�m�g�h�\) �o�Z-
�j�Z�d�l�_�j�g�u �h�q�_�g�v �\�u�k�h�d�b�_ �l�_�f�i�u �f�h�j�n�h�e�h�]�b�q�_�k�d�h�c 
�w�\�h�e�x�p�b�b �b �\�b�^�h�h�[�j�Z�a�h�\�Z�g�b�y, �q�l�h �i�h�a�\�h�e�y�_�l �h�k�m-
�s�_�k�l�\�e�y�l�v �^�h�k�l�Z�l�h�q�g�h �l�h�q�g�h�_ �i�Z�e�_�h�g�l�h�e�h�]�b�q�_�k�d�h�_ 
�^�Z�l�b�j�h�\�Z�g�b�_ �k�e�h�y, �Z �i�j�b�f�_�g�_�g�b�_ �f�_�l�h�^�h�\ �f�b�d�j�h-
�w�\�h�e�x�p�b�h�g�g�u�o �b�k�k�e�_�^�h�\�Z�g�b�c �g�Z �\�g�m�l�j�b�\�b�^�h�\�h�f 
�m�j�h�\�g�_ (�f�h�j�n�h�e�h�]�b�q�_�k�d�b�c �b �n�_�g�_�l�b�q�_�k�d�b�c �Z�g�Z�e�b�a) 
�k�h�a�^�Z�_�l �o�h�j�h�r�b�_ �i�j�_�^�i�h�k�u�e�d�b �^�e�y �^�Z�e�v�g�_�c�r�_�]�h 
�^�Z�l�b�j�h�\�Z�g�b�y �b �[�b�h�k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�o �i�h�k�l�j�h�_�g�b�c. 
�<-�l�j�_�l�v�b�o, �f�_�e�d�b�f �f�e�_�d�h�i�b�l�Z�x�s�b�f �k�\�h�c�k�l�\�_�g�g�Z 
�[�u�k�l�j�Z�y �j�_�Z�d�p�b�y �g�Z �b�a�f�_�g�_�g�b�y �i�j�b�j�h�^�g�h�c �k�j�_�^�u, 
�\�u�j�Z�`�Z�x�s�Z�y�k�y �\ �\�u�j�Z�[�h�l�d�_ �g�h�\�u�o �f�h�j�n�h�e�h�]�b�q�_-
�k�d�b�o �b �w�d�h�e�h�]�b�q�_�k�d�b�o �i�j�b�k�i�h�k�h�[�b�l�_�e�v�g�u�o �q�_�j�l 
�b�e�b �b�a�f�_�g�_�g�b�b �Z�j�_�Z�e�Z, �l.�_. �i�h�b�k�d�_ �j�_�n�m�]�b�m�f�h�\ �k 
�[�e�b�a�d�b�f�b �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�f�b �o�Z�j�Z�d�l�_�j�b-
�k�l�b�d�Z�f�b [�:�j�o�b�i�h�\ �b �^�j., 1998].

�< �j�Z�c�h�g�_ �k. �<�y�l�d�b�g�h �:�e�l�Z�c�k�d�h�]�h �d�j�Z�y �H.�F. �:�^�Z-
�f�_�g�d�h �b �^�j�m�]�b�f�b �]�_�h�e�h�]�Z�f�b �\ �g�Z�q�Z�e�_ 60-�o �]�]. 
�i�j�h�r�e�h�]�h �\�_�d�Z �[�u�e�b �k�h�[�j�Z�g�u �k�j�_�^�g�_�i�e�_�c�k�l�h�p�_-
�g�h�\�u�_ �h�k�l�Z�l�d�b �f�_�e�d�b�o �f�e�_�d�h�i�b�l�Z�x�s�b�o, �k�j�_�^�b 
�d�h�l�h�j�u�o Lagurus tronsiens �b Microtus (Pitymys) 
gregaloides – �j�m�d�h�\�h�^�y�s�b�_ �n�h�j�f�u �l�b�j�Z�k�i�h�e�v�k�d�h-
�]�h �d�h�f�i�e�_�d�k�Z �<�h�k�l�h�q�g�h�c �?�\�j�h�i�u [1968]. �< �^�Z�e�v-
�g�_�c�r�_�f �\ �w�l�h�f �j�Z�c�h�g�_ �i�j�h�\�h�^�b�e�b�k�v �k�l�Z�p�b�h�g�Z�j-
�g�u�_ �i�h�e�_�\�u�_ �b�k�k�e�_�^�h�\�Z�g�b�y �\�y�l�d�b�g�k�d�h�]�h �j�Z�a�j�_�a�Z. 
�< �_�]�h �g�b�a�Z�o �k�e�h�b 1–3 �h�l�g�h�k�y�l�k�y �d �d�h�q�d�h�\�k�d�h�c 
�k�\�b�l�_ �n�b�g�Z�e�Z �o�j�h�g�Z �F�Z�l�m�y�f�Z, �\�u�r�_, �\ �k�e�h�y�o 4, 
5 �b 7, �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o �j�Z�g�g�_�f�m �w�l�Z�i�m �\�y�l�d�b�g-
�k�d�h�]�h �d�h�f�i�e�_�d�k�Z, �h�[�g�Z�j�m�`�_�g�u �d�h�k�l�b Ochotona 
sp., Marmota sp., Citellus sp., Prolagurus posterius, 
Microtus (Pitymys) cf. gregaloides, Myospalax cf. 
myospalax. �<�k�_ �w�l�b �i�j�_�^�k�l�Z�\�b�l�_�e�b �\�y�l�d�b�g�k�d�h�]�h 
�n�Z�m�g�b�k�l�b�q�_�k�d�h�]�h �d�h�f�i�e�_�d�k�Z �k�h�i�h�k�l�Z�\�b�f�u �k �l�Z�d�h-
�\�u�f�b �j�Z�g�g�_�c �k�l�Z�^�b�b �l�b�j�Z�k�i�h�e�v�k�d�h�]�h �d�h�f�i�e�_�d�k�Z 
[ �L�Z�f �`�_; �A�Z�`�b�]�b�g, 1980]. �G�_�i�h�^�Z�e�_�d�m �h�l �w�l�h�]�h 
�j�Z�a�j�_�a�Z �\ �\�_�j�o�g�_�c �q�Z�k�l�b �i�_�j�\�h�c �i�Z�q�d�b �\�y�l�d�b�g-
�k�d�h�c �i�h�^�k�\�b�l�u �[�u�e�b �k�^�_�e�Z�g�u �g�Z�o�h�^�d�b �h�k�l�Z�l�d�h�\ 
Archidiskodon cf. wüsti �b Equus cf. mosbachen-
sis [�J�y�k�b�g�Z, 1962]. �D �n�b�g�Z�e�m �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h-
�p�_�g�Z �h�l�g�h�k�y�l�k�y �g�Z�o�h�^�d�b �\ �w�l�h�c �`�_ �i�Z�q�d�_ �a�m�[�h�\ 
M. (Pitymys) sp. �b�e�b M. (Stenocranius) sp. – �[�h�e�_�_ 
�i�j�h�]�j�_�k�k�b�\�g�h�c �n�h�j�f�u, �q�_�f �F. (�J.) gregaloides 
�b�a �g�b�`�g�_�c �q�Z�k�l�b �w�l�h�c �i�Z�q�d�b [�A�Z�`�b�]�b�g, 1980].

�< �l�h�[�h�e�v�k�d�h�f �]�h�j�b�a�h�g�l�_, �d�h�j�j�_�e�b�j�m�x�s�_�f �k�h 
�k�l�Z�^�b�_�c �F�B�K 11, �k�Z�f�h�c �l�_�i�e�h�c �\ �X�`�g�h�c �K�b�[�b�j�b, 
�\�f�_�k�l�_ �k �[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f �j�Z�d�h�\�b�g Cordicula 
ß umalis �b �_�^�b�g�b�q�g�u�f�b Unio �h�[�g�Z�j�m�`�_�g�u �d�h�k�l-
�g�u�_ �h�k�l�Z�l�d�b �]�j�u�a�m�g�h�\ Lagurus lagurus, Microtus 
gregalis, Arvicola kalmankensis sp. nov. �b �^�j. �< �w�l�b�o 
�`�_ �]�h�j�b�a�h�g�l�Z�o �g�Z�c�^�_�g�u �h�k�l�Z�l�d�b �d�j�m�i�g�u�o �f�e�_�d�h-

�i�b�l�Z�x�s�b�o Palaeoloxodon cf. antiquus, Equus cf. 
steinheimiensis, Megaloceros sp. �b �^�j. [�L�Z�f �`�_].

�I�h �j�_�a�m�e�v�l�Z�l�Z�f �j�_�d�h�g�k�l�j�m�d�p�b�b �i�j�b�j�h�^�g�h-�d�e�b-
�f�Z�l�b�q�_�k�d�b�o �m�k�e�h�\�b�c �\ �k�j�_�^�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �\ �i�j�_-
�^�_�e�Z�o �F�B�K 19–7 �\�u�y�\�e�_�g�h �k�_�f�v �l�_�i�e�u�o �b �r�_�k�l�v 
�o�h�e�h�^�g�u�o �w�i�h�o. �< �l�_�i�e�u�_ �w�i�h�o�b �d�e�b�f�Z�l �g�Z �x�]�_ 
�K�b�[�b�j�b �[�u�e �[�e�b�a�h�d �d �k�h�\�j�_�f�_�g�g�h�f�m, �Z �\ �F�B�K 19, 
17 �b �h�k�h�[�_�g�g�h �\ �F�B�K 11 �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�_ 
�m�k�e�h�\�b�y, �\�b�^�b�f�h, �h�l�e�b�q�Z�e�b�k�v �_�s�_ �[�h�e�v�r�_�c �d�h�f-
�n�h�j�l�g�h�k�l�v�x. �D�h�g�_�q�g�h, �w�d�h�e�h�]�b�q�_�k�d�Z�y �h�[�k�l�Z�g�h�\�d�Z 
�\ �X�`�g�h�c �K�b�[�b�j�b �[�u�e�Z �[�h�e�_�_ �k�m�j�h�\�h�c, �q�_�f �\ �j�Z�c�h-
�g�Z�o �x�`�g�_�_ 40° �k.�r ., �l�_�f �g�_ �f�_�g�_�_ �k�l�h�y�g�d�Z �D�Z�j�Z�f�Z, 
�d�h�l�h�j�Z�y �o�j�h�g�h�e�h�]�b�q�_�k�d�b �h�l�g�h�k�b�l�k�y �d �F�B�K 19, �k�\�b-
�^�_�l�_�e�v�k�l�\�m�_�l �h �l�h�f, �q�l�h �i�h�a�^�g�b�_ �w�j�_�d�l�m�k�u �m�`�_ �a�Z-
�k�_�e�b�e�b �l�_�j�j�b�l�h�j�b�x �^�h 52° �k.�r . �< �g�Z�k�l�h�y�s�_�_ �\�j�_�f�y �m 
�g�Z�k �g�_�l �^�Z�g�g�u�o �h �\�_�j�o�g�_�c �o�j�h�g�h�e�h�]�b�q�_�k�d�h�c �]�j�Z�g�b�p�_ 
7-�]�h �d�m�e�v�l�m�j�h�k�h�^�_�j�`�Z�s�_�]�h �]�h�j�b�a�h�g�l�Z �w�l�h�c �k�l�h�y�g�d�b, 
�a�Z�e�_�]�Z�x�s�_�]�h �\ �d�j�Z�k�g�h�p�\�_�l�Z�o, �g�h �\�_�k�v�f�Z �\�_�j�h�y�l�g�h, 
�q�l�h �_�]�h �n�h�j�f�b�j�h�\�Z�g�b�_ �i�j�h�b�k�o�h�^�b�e�h �\ �F�B�K 14 (13). 
�H�[ �w�l�h�f �]�h�\�h�j�b�l �b �J�L�E-�^�Z�l�Z �d�j�Z�k�g�h�p�\�_�l�h�\ �b�a �j�Z�a-
�j�_�a�Z �m �k. �Q�_�j�g�u�c �:�g�m�c – 542 ± 110 �l�u�k. �e.�g.

�< �X�`�g�h�c �K�b�[�b�j�b �g�_ �g�Z�c�^�_�g�h �^�j�m�]�b�o �k�l�h�y�g�h�d 
�j�Z�g�g�_�]�h �i�Z�e�_�h�e�b�l�Z, �d�h�l�h�j�u�_ �f�h�`�g�h �[�u�e�h �[�u �q�_�l�d�h
�^�Z�l�b�j�h�\�Z�l�v �\�j�_�f�_�g�_�f �i�h�k�e�_ �n�h�j�f�b�j�h�\�Z�g�b�y �^�Z�g�b-
�e�h�\�k�d�h�]�h �e�_�k�k�Z. �<�i�h�e�g�_ �\�h�a�f�h�`�g�h, �q�l�h �k �i�h�o�h�e�h�^�Z�g�b-
�_�f �d�e�b�f�Z�l�Z �\ �F�B�K 14 �e�x�^�b �m�r�e�b �\ �[�h�e�_�_ �d�h�f�n�h�j�l-
�g�u�_ �^�e�y �i�j�h�`�b�\�Z�g�b�y �x�`�g�u�_ �j�Z�c�h�g�u �b�e�b �\�u�f�_�j�e�b 
�b�a-�a�Z �k�\�h�_�c �f�Z�e�h�q�b�k�e�_�g�g�h�k�l�b �\ �k�b�e�m �[�b�h�e�h�]�b�q�_-
�k�d�b�o �i�j�b�q�b�g. �G�Z �:�e�l�Z�_ �i�j�b�o�h�^ �^�j�m�]�h�c �f�b�]�j�Z�p�b-
�h�g�g�h�c �\�h�e�g�u �k �;�e�b�`�g�_�]�h �<�h�k�l�h�d�Z �a�Z�n�b�d�k�b�j�h�\�Z�g �\ 
�g�b�`�g�_�f, 22-�f  �]�h�j�b�a�h�g�l�_ �>�_�g�b�k�h�\�h�c �i�_�s�_�j�u �b �o�j�h-
�g�h�e�h�]�b�q�_�k�d�b �k�\�y�a�Z�g �k �n�h�j�f�b�j�h�\�Z�g�b�_�f �r�Z�^�j�b�o�b�g-
�k�d�h�]�h �i�_�^�h�d�h�f�i�e�_�d�k�Z (�F�B�K 11), �Z �\ �[�h�e�_�_ �i�h�a�^�g�_�_ 
�\�j�_�f�y (�F�B�K 10) – �k �h�l�e�h�`�_�g�b�_�f �r�b�[�Z�_�\�k�d�h�]�h �e�_�k�k�Z.

�H�[�h�[�s�Z�y �f�Z�l�_�j�b�Z�e�u, �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�_ �i�j�b-
�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�m�x �h�[�k�l�Z�g�h�\�d�m �\ �X�`�g�h�c �K�b-
�[�b�j�b �\ �o�j�h�g�h�e�h�]�b�q�_�k�d�h�f �b�g�l�_�j�\�Z�e�_ �F�B�K 19–7 
(�j�Z�g�g�b�c – �i�_�j�\�Z�y �i�h�e�h�\�b�g�Z �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z), 
�f�h�`�g�h �k �m�\�_�j�_�g�g�h�k�l�v�x �m�l�\�_�j�`�^�Z�l�v, �q�l�h, �g�_�k�f�h�l�j�y 
�g�Z �n�e�m�d�l�m�Z�p�b�b �d�e�b�f�Z�l�Z �b �q�_�j�_�^�h�\�Z�g�b�_ �l�_�i�e�u�o �b 
�o�h�e�h�^�g�u�o �w�i�h�o, �\ �p�_�e�h�f �i�Z�e�_�h�w�d�h�e�h�]�b�q�_�k�d�b�_ �m�k�e�h-
�\�b�y �y�\�e�y�e�b�k�v �^�h�k�l�Z�l�h�q�g�h �d�h�f�n�h�j�l�g�u�f�b �^�e�y �j�Z�k�k�_-
�e�_�g�b�y Homo erectus. �O�h�l�y �w�l�b �m�k�e�h�\�b�y �[�u�e�b �[�h�e�_�_ 
�k�m�j�h�\�u�f�b, �q�_�f �g�Z �l�_�j�j�b�l�h�j�b�y�o, �j�Z�k�i�h�e�h�`�_�g�g�u�o 
�f�_�`�^�m �k�h�j�h�d�h�\�u�f�b �r�b�j�h�l�Z�f�b �k�_�\�_�j�g�h�]�h �b �x�`�g�h-
�]�h �i�h�e�m�r�Z�j�b�y, – �j�Z�c�h�g�Z�o �h�k�g�h�\�g�h�]�h �j�Z�k�k�_�e�_�g�b�y 
H. erectus �\ �j�Z�g�g�_�f �b �k�j�_�^�g�_�f �i�e�_�c�k�l�h�p�_�g�_, �d�h�]�g�b-
�l�b�\�g�u�_ �b �Z�^�Z�i�l�Z�p�b�h�g�g�u�_ �k�i�h�k�h�[�g�h�k�l�b �w�j�_�d�l�m�k�h�\ 
�[�u�e�b �g�Z�k�l�h�e�v�d�h �\�u�k�h�d�b, �q�l�h �h�g�b �f�h�]�e�b �i�j�h�g�b�d�Z�l�v 
�b �\ �]�h�j�Z�a�^�h �[�h�e�_�_ �k�_�\�_�j�g�u�_ �j�Z�c�h�g�u.



�>�e�y �j�_�r�_�g�b�y �i�j�h�[�e�_�f�u �j�Z�k�k�_�e�_�g�b�y Homo erectus 
�\ �?�\�j�Z�a�b�b �b �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c 
�b�g�^�m�k�l�j�b�b �\�Z�`�g�_�c�r�_�_ �a�g�Z�q�_�g�b�_ �b�f�_�x�l �f�Z�l�_�j�b-
�Z�e�u �b�a �K�_�\�_�j�g�h�c �:�a�b�b. �G�Z�o�h�^�d�b �b�a �j�Z�g�g�_�i�Z�e�_�h-
�e�b�l�b�q�_�k�d�b�o �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�c �g�Z �w�l�h�c �l�_�j�j�b�l�h�j�b�b 
�k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �h �a�g�Z�q�b�l�_�e�v�g�u�o �Z�^�Z�i�l�Z�p�b�h�g�g�u�o 
�b �d�h�]�g�b�l�b�\�g�u�o �\�h�a�f�h�`�g�h�k�l�y�o �w�j�_�d�l�h�b�^�g�h�]�h �l�Z�d�k�h-
�g�Z. �F�g�h�]�b�_ �b�k�k�e�_�^�h�\�Z�l�_�e�b �l�j�Z�^�b�p�b�h�g�g�h �k�q�b�l�Z�x�l, 
�q�l�h �\ �j�Z�g�g�_�f �b �k�j�_�^�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �^�j�_�\�g�b�_ �i�h-
�i�m�e�y�p�b�b �e�x�^�_�c �f�h�]�e�b �a�Z�k�_�e�b�l�v �l�h�e�v�d�h �l�_�j�j�b�l�h�j�b�b, 
�j�Z�k�i�h�e�h�`�_�g�g�u�_ �f�_�`�^�m 40-�f�b �]�j�Z�^�m�k�Z�f�b �k�_�\�_�j�g�h�c 
�b �x�`�g�h�c �r�b�j�h�l�u. �L�_�j�j�b�l�h�j�b�b �k�_�\�_�j�g�_�_ �b �x�`�g�_�_ 
�w�l�h�]�h �d�h�j�b�^�h�j�Z �i�h �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�f �m�k�e�h-
�\�b�y�f �[�u�e�b, �k �b�o �l�h�q�d�b �a�j�_�g�b�y, �f�Z�e�h �i�j�b�]�h�^�g�u�f�b 
�^�e�y �i�j�h�`�b�\�Z�g�b�y �q�_�e�h�\�_�d�Z.

�D�j�Z�l�d�Z�y �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z �i�j�b�j�h�^�g�h-�d�e�b�f�Z�l�b�q�_-
�k�d�b�o �m�k�e�h�\�b�c �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �x�`�g�u�o �j�Z�c�h�g�h�\ 
�K�_�\�_�j�g�h�c �:�a�b�b, �i�j�b�\�_�^�_�g�g�Z�y �\ �i�_�j�\�h�c �]�e�Z�\�_, �k�\�b-
�^�_�l�_�e�v�k�l�\�m�_�l �h �l�h�f, �q�l�h �\ �k�j�_�^�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �w�l�Z 
�l�_�j�j�b�l�h�j�b�y �f�h�]�e�Z �a�Z�k�_�e�y�l�v�k�y �i�h�i�m�e�y�p�b�y�f�b �e�x�^�_�c. 
�A�Z �i�h�k�e�_�^�g�b�_ �g�_�k�d�h�e�v�d�h �^�_�k�y�l�b�e�_�l�b�c �Z�j�o�_�h�e�h�]�Z-
�f�b �b�a �Z�d�Z�^�_�f�b�q�_�k�d�b�o �b�g�k�l�b�l�m�l�h�\ �b �\�m�a�h�\ �K�b�[�b�j�b 
�h�l�d�j�u�l�u �b �b�a�m�q�Z�x�l�k�y �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�_ �f�_-
�k�l�h�g�Z�o�h�`�^�_�g�b�y �\ �p�_�e�h�f �j�y�^�_ �j�_�]�b�h�g�h�\: �g�Z �:�e�l�Z�_, 
�\ �D�m�a�g�_�p�d�h�c �d�h�l�e�h�\�b�g�_, �Y�d�m�l�b�b, �\ �[�Z�k�k�_�c�g�_ �?�g�b-
�k�_�y, �I�j�b�[�Z�c�d�Z�e�v�_, �A�Z�[�Z�c�d�Z�e�v�_, �g�Z �x�]�_ �j�h�k�k�b�c�k�d�h�]�h 
�>�Z�e�v�g�_�]�h �<�h�k�l�h�d�Z. �G�_ �\�k�_ �w�l�b �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y 
�b�a�m�q�_�g�u �\ �^�h�k�l�Z�l�h�q�g�h�c �k�l�_�i�_�g�b; �h�k�l�Z�x�l�k�y �^�b�k�d�m�k-
�k�b�h�g�g�u�f�b �\�h�i�j�h�k�u �b�o �]�_�h�o�j�h�g�h�e�h�]�b�b �b �k�l�j�Z�l�b�]�j�Z-
�n�b�b; �g�_ �\�k�_�]�^�Z �m�[�_�^�b�l�_�e�v�g�h�c �y�\�e�y�_�l�k�y �Z�j�]�m�f�_�g�l�Z-
�p�b�y �b�k�k�e�_�^�h�\�Z�l�_�e�_�c �h �g�Z�e�b�q�b�b �g�Z �g�b�o �[�_�k�k�i�h�j�g�u�o 
�d�Z�f�_�g�g�u�o �h�j�m�^�b�c.

�K 1983 �]. �g�Z �:�e�l�Z�_ �Z�j�o�_�h�e�h�]�Z�f�b �B�g�k�l�b�l�m�l�Z �Z�j-
�o�_�h �e�h�]�b�b �b �w�l�g�h�]�j�Z�n�b�b �K�b�[�b�j�k�d�h�]�h �h�l�^�_�e�_�g�b�y �J�:�G 
�\�_�^�m�l�k�y �d�j�m�i�g�h�f�Z�k�r�l�Z�[�g�u�_ �i�h�e�_�\�u�_ �b�k�k�e�_�^�h�\�Z�g�b�y 
�g�Z �^�_�\�y�l�b �f�g�h�]�h�k�e�h�c�g�u�o �i�_�s�_�j�g�u�o �b �h�^�b�g�g�Z�^�p�Z�l�b 
�f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�o �h�l�d�j�u�l�h�]�h �l�b�i�Z, �h�l�g�h�k�y�s�b�o�k�y 
�d �j�Z�g�g�_�f�m, �k�j�_�^�g�_�f�m �i�Z�e�_�h�e�b�l�m �b �i�_�j�_�o�h�^�g�h�f�m �w�l�Z-
�i�m �f�_�`�^�m �k�j�_�^�g�b�f �b �\�_�j�o�g�b�f �i�Z�e�_�h�e�b�l�h�f. �< �i�h-
�e�_�\�u�o �b �e�Z�[�h�j�Z�l�h�j�g�u�o �j�Z�[�h�l�Z�o �d�j�h�f�_ �Z�j�o�_�h�e�h�]�h�\ 

�i�j�b�g�b�f�Z�x�l �m�q�Z�k�l�b�_ �]�_�h�e�h�]�b, �]�_�h�f�h�j�n�h�e�h�]�b, �i�Z�e�_�h-
�]�_�h�]�j�Z�n�u, �i�Z�e�_�h�g�l�h�e�h�]�b, �i�Z�e�_�h�[�h�l�Z�g�b�d�b, �Z�g�l�j�h�i�h-
�e�h�]�b, �]�_�h�o�j�h�g�h�e�h�]�b �b �^�j�m�]�b�_ �k�i�_�p�b�Z�e�b�k�l�u �b�a �b�g�k�l�b-
�l�m�l�h�\ �g�_ �l�h�e�v�d�h �K�b�[�b�j�k�d�h�]�h �h�l�^�_�e�_�g�b�y �J�:�G, �g�h �b �b�a 
�F�h�k�d�\�u, �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�Z, �Z �l�Z�d�`�_ �\�m�a�h�\ �K�b�[�b�j�b 
�b �F�=�M. �K�l�h�e�v �r�b�j�h�d�b�_ �f�m�e�v�l�b�^�b�k�p�b�i�e�b�g�Z�j�g�u�_ �b�k-
�k�e�_�^�h�\�Z�g�b�y �g�Z �o�h�j�h�r�h �k�l�j�Z�l�b�n�b�p�b�j�h�\�Z�g�g�u�o �f�g�h-
�]�h�k�e�h�c�g�u�o �i�_�s�_�j�g�u�o �i�Z�f�y�l�g�b�d�Z�o �b �k�l�h�y�g�d�Z�o �h�l-
�d�j�u�l�h�]�h �l�b�i�Z, �m�^�Z�e�_�g�g�u�o �^�j�m�] �h�l �^�j�m�]�Z �g�Z �k�j�Z�\-
�g�b�l�_�e�v�g�h �g�_�[�h�e�v�r�h�_ �j�Z�k�k�l�h�y�g�b�_ �b �g�Z�o�h�^�b�\�r�b�o�k�y 
�\ �k�j�_�^�g�_�f �i�e�_�c�k�l�h�p�_�g�_ �\ �h�^�g�b�o �b �l�_�o �`�_ �i�j�b�j�h�-̂
�g�h-�d�e�b�f�Z�l�b�q�_�k�d�b�o �m�k�e�h�\�b�y�o, �i�h�a�\�h�e�b�e�b �i�h�e�m�q�b�l�v 
�f�Z�d�k�b�f�m�f �b�g�n�h�j�f�Z�p�b�b �h �i�_�j�_�j�u�\�Z�o �\ �h�k�Z�^�d�h�g�Z-
�d�h�i�e�_�g�b�b �i�h �h�l�^�_�e�v�g�u�f �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�y�f �b �\�u-
�y�\�b�l�v �g�_ �l�h�e�v�d�h �i�Z�e�_�h�w�d�h�e�h�]�b�q�_�k�d�b�_ �b�a�f�_�g�_�g�b�y, 
�g�h �b �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�m�x �^�b�g�Z�f�b�d�m �b�g�^�m�k�l�j�b�b 
�g�Z�q�b�g�Z�y �k 300 �l�u�k. �e.�g.

�ú����� �������#��������������  �ø����������

�< 2001 �]. �[�u�e�h �h�l�d�j�u�l�h �k�Z�f�h�_ �^�j�_�\�g�_�_ �f�g�h�]�h-
�k�e�h�c�g�h�_ �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�h�_ �f�_�k�l�h�g�Z�o�h�`�^�_�g�b�_
�D�Z�j�Z�f�Z. �H�g�h �j�Z�k�i�h�e�h�`�_�g�h �g�Z �e�_�\�h�f �[�_�j�_�]�m �j. �:�g�m�c, 
�i�j�b�[�e�b�a�b�l�_�e�v�g�h �\ 3 �d�f �\�u�r�_ �i�h �l�_�q�_�g�b�x �h�l �m�k�l�v�y 
�j. �D�Z�j�Z�f�u �b �\ 150 �f  �g�b�`�_ �m�k�l�v�y �j�m�q. �D�Z�f�_�g�g�h�]�h, 
�\ 14 �d�f �g�b�`�_ �i�h �^�h�e�b�g�_ �h�l �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v-
�k�d�h�]�h �k�l�Z�p�b�h�g�Z�j�Z «�>�_�g�b�k�h�\�Z �i�_�s�_�j�Z» (�j�b�k. 5). �>�h-
�e�b�g�Z �:�g�m�y �i�j�h�k�l�b�j�Z�_�l�k�y �k �x�]�h-�\�h�k�l�h�d�Z �g�Z �k�_�\�_�j�h-
�a�Z�i�Z�^ �b �\�u�o�h�^�b�l �g�Z �I�j�_�^�Z�e�l�Z�c�k�d�m�x �j�Z�\�g�b�g�m. �<�^�h�e�v 
�_�_ �e�_�\�h�]�h (�x�]�h-�a�Z�i�Z�^�g�h�]�h) �[�h�j�l�Z �l�y�g�_�l�k�y �;�Z�s�_�e�Z�d-
�k�d�b�c �o�j�_�[�_�l (�Z�[�k. �\�u�k�h�l�Z 2 420 �f). �I�j�Z�\�u�c (�k�_�\�_-
�j�h-�\�h�k�l�h�q�g�u�c) �[�h�j�l �k�e�h�`�_�g �h�l�j�h�]�Z�f�b �:�g�m�c�k�d�h�]�h 
�o�j�_�[�l�Z (1 800 �f). �:�[�k�h�e�x�l�g�u�_ �h�l�f�_�l�d�b �^�g�Z �^�h�e�b�g�u 
500–700 �f , �h�k�g�h�\�g�Z�y �q�Z�k�l�v �[�Z�k�k�_�c�g�Z �g�Z�o�h�^�b�l�k�y �\ 
�a�h�g�_ �k�j�_�^�g�_�]�h�j�g�h�]�h �j�_�e�v�_�n�Z. �>�h�e�b�g�Z �:�g�m�y �\ �j�Z�c�h�g�_ 
�k�l�h�y�g�d�b �D�Z�j�Z�f�Z �Z�k�b�f�f�_�l�j�b�q�g�Z �\ �i�h�i�_�j�_�q�g�h�f �j�Z�a-
�j�_�a�_. �?�_ �i�j�Z�\�u�c �[�h�j�l �d�j�m�l�h�c, �k�e�h�`�_�g �k�b�e�m�j�b�c�k�d�b-
�f�b �f�j�Z�f�h�j�b�a�h�\�Z�g�g�u�f�b �b�a�\�_�k�l�g�y�d�Z�f�b �b �f�_�l�Z�f�h�j-
�n�b�a�h�\�Z�g�g�u�f�b �i�_�k�q�Z�g�b�d�Z�f�b. �E�_�\�u�c �[�h�j�l �b�f�_�_�l �k�l�m-
�i�_�g�q�Z�l�u�c �i�h�i�_�j�_�q�g�u�c �i�j�h�n�b�e�v �k �j�y�^�h�f �i�_�j�_�]�b�[�h�\, 
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�k�h�\�f�_�s�_�g�g�u�o �k�h �r�\�Z�f�b �w�j�h�a�b�h�g�g�u�o �m�j�h�\�g�_�c, �k�h 
�k�j�_�^�g�b�f �m�d�e�h�g�h�f 10–20°, �h�[�j�Z�a�h�\�Z�g �j�u�o�e�u�f�b �\�_�j�o-
�g�_�d�Z�c�g�h�a�h�c�k�d�b�f�b �h�l�e�h�`�_�g�b�y�f�b [�A�u�d�b�g, �A�u�d�b�g�Z 
�b �^�j., 2005]. �I�j�Z�\�u�c �[�h�j�l �b�f�_�_�l �m�d�e�h�g �h�l 25 �^�h 39° 
�k �h�l�^�_�e�v�g�u�f�b �m�q�Z�k�l�d�Z�f�b �h�l�\�_�k�g�u�o �k�d�Z�e.

�I�j�h�n�b�e�v, �h�k�h�[�_�g�g�h �e�_�\�h�]�h �[�h�j�l�Z, �k�e�Z�[�h �\�u�j�Z-
�`�_�g�g�u�c, �k�l�m�i�_�g�q�Z�l�u�c, �q�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �g�Z�e�b-
�q�b�b �w�j�h�a�b�h�g�g�u�o �h�k�l�Z�g�p�h�\ – �n�j�Z�]�f�_�g�l�h�\ �i�j�b�^�h�e�b�g-
�g�u�o �i�h�\�_�j�o�g�h�k�l�_�c �\�u�j�Z�\�g�b�\�Z�g�b�y, �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o 
�^�j�_�\�g�b�f �m�j�h�\�g�y�f �i�j�Z�^�h�e�b�g�u �g�b�`�g�_�i�e�_�c�k�l�h�p�_�g�h�\�h-
�]�h �\�h�a�j�Z�k�l�Z. �< �g�b�`�g�_�c �q�Z�k�l�b �k�d�e�h�g�Z �k�l�m�i�_�g�q�Z�l�u�c 
�j�_�e�v�_�n �k�n�h�j�f�b�j�h�\�Z�g �^�_�e�x�\�b�Z�e�v�g�h-�i�j�h�e�x�\�b�Z�e�v�g�u-
�f�b �h�l�e�h�`�_�g�b�y�f�b �j�Z�a�g�h�\�h�a�j�Z�k�l�g�u�o �d�h�g�m�k�h�\ �\�u�g�h�k�Z 
�j�Z�a�e�b�q�g�u�o �\�h�^�h�l�h�d�h�\, �\�i�Z�^�Z�x�s�b�o �\ �:�g�m�c. �J�Z�k�k�_-
�q�_�g�g�u�_ �k�h�\�j�_�f�_�g�g�u�f�b �\�h�^�h�l�h�d�Z�f�b, �h�g�b �i�j�b�h�[�j�_�e�b 
�\�b�^ �i�h�e�h�]�h�k�d�e�h�g�g�u�o �m�\�Z�e�h�\ �r�b�j�b�g�h�c 100–800 �f 
[�M�e�v�y�g�h�\, �D�m�e�b�d, 2005].

�K�l�h�y�g�d�Z �D�Z�j�Z�f�Z �i�j�b�m�j�h�q�_�g�Z �d �h�k�_�\�h�c �q�Z�k�l�b �i�h-
�e�h�]�h�g�Z�d�e�h�g�g�h�c (10–12°) �i�h�\�_�j�o�g�h�k�l�b �h�^�g�h�]�h �b�a 
�l�_�j�j�Z�k�h�m�\�Z�e�h�\. �I�_�j�\�u�_ �g�Z�o�h�^�d�b �g�Z �k�l�h�y�g�d�_ �[�u�e�b 
�a�Z�n�b�d�k�b�j�h�\�Z�g�u �\ �h�[�g�Z�`�_�g�b�y�o �l�_�j�j�Z�k�h�m�\�Z�e�v�g�h�]�h 
�k�d�e�h�g�Z, �i�h�^�j�_�a�Z�g�g�u�o �Z�\�l�h�f�h�[�b�e�v�g�h�c �^�h�j�h�]�h�c �g�Z 
�h�l�f�_�l�d�Z�o �h�d. 30 �f �g�Z�^ �k�h�\�j�_�f�_�g�g�u�f �m�j�h�\�g�_�f �j�_�d�b 
(�j�b�k. 6).

�>�e�y �\�u�y�k�g�_�g�b�y �o�Z�j�Z�d�l�_�j�Z �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y �i�Z-
�e�_�h�e�b�l�b�q�_�k�d�b�o �Z�j�l�_�n�Z�d�l�h�\ �\ �h�l�e�h�`�_�g�b�y�o �k�d�e�h�g�Z �g�Z 
�m�q�Z�k�l�d�_ �d�h�g�p�_�g�l�j�Z�p�b�b �i�h�^�t�_�f�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �[�u�e 
�a�Z�e�h�`�_�g �j�Z�k�d�h�i 1. �< �g�_�f �\�k�d�j�u�l�Z �l�h�e�s�Z �i�e�_�c�k�l�h-
�p�_�g�h�\�u�o �h�k�Z�^�d�h�\ �g�Z �]�e�m�[�b�g�m �^�h 7 �f �b �a�Z�n�b�d�k�b�j�h-
�\�Z�g�u �l�j�b �m�j�h�\�g�y �a�Z�e�_�]�Z�g�b�y �d�Z�f�_�g�g�u�o �Z�j�l�_�n�Z�d�l�h�\ 

[�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �M�e�v�y�g�h�\, 2001]. �G�Z �k�e�_�^�m�x-
�s�_�f �w�l�Z�i�_ �b�k�k�e�_�^�h�\�Z�g�b�c �i�j�h�\�_�^�_�g�h �a�h�g�^�b�j�h�\�Z�g�b�_ 
�i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c �k�_�j�b�_�c �j�Z�a�\�_�^�h�q�g�u�o 
�r�m�j�n�h�\, �a�Z�e�h�`�_�g�g�u�o �\�\�_�j�o �i�h �k�d�e�h�g�m �h�l �j�Z�k�d�h�i�Z 1 
(�j�b�k. 7). �G�Z �h�l�g�h�k�b�l�_�e�v�g�u�o �h�l�f�_�l�d�Z�o 41, 51, 57 �b 
64 �f  �i�j�h�c�^�_�g�u �r�m�j�n�u 1–4 �g�Z �f�Z�d�k�b�f�Z�e�v�g�m�x �]�e�m�[�b-
�g�m � �̂h 8 �f. �< �r�m�j�n�Z�o 1–3 �[�u�e�h �\�u�y�\�e�_�g�h �g�_�k�d�h�e�v�d�h 
�m�j�h�\�g�_�c �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �g�Z�o�h�^�h�d, �d�h�l�h�j�u�_ 
�a�Z�e�_�]�Z�e�b �\ �b�g�h�c, �q�_�f �\ �j�Z�k�d�h�i�_ 1, �k�l�j�Z�l�b�]�j�Z�n�b�q�_-
�k�d�h�c �k�b�l�m�Z�p�b�b [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �A�u�d�b�g �b �^�j., 
2002]. �G�Z�b�[�h�e�_�_ �i�j�_�^�k�l�Z�\�b�l�_�e�v�g�u�_ �j�Z�a�j�_�a�u �i�e�_�c-
�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c �[�u�e�b �i�h�e�m�q�_�g�u �\ �r�m�j�n�Z�o 2 
�b 3, �g�Z �f�_�k�l�_ �d�h�l�h�j�u�o �a�Z�e�h�`�_�g�h �^�\�Z �j�Z�k�d�h�i�Z – 2 
�b 3 �k�h�h�l�\�_�l�k�l�\�_�g�g�h (�j�b�k. 8) [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, 
�A�u�d�b�g �b �^�j., 2003].

�I�j�b�\�h�^�b�f�u�_ �g�b�`�_ �h�i�b�k�Z�g�b�_ �k�l�j�Z�l�b�]�j�Z�n�b�b �b 
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z �e�b�l�h�e�h�]�b�q�_�k�d�b�o �h�l�e�h�`�_�g�b�c �[�Z�a�b-
�j�m�x�l�k�y �g�Z �k�e�_�^�m�x�s�b�o �j�Z�[�h�l�Z�o: [�>�_�j�_�\�y�g�d�h, �R�m�g�v-
�d�h�\, �M�e�v�y�g�h�\, 2001; �>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �A�u�d�b�g 
�b �^�j., 2002; �>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �:�]�Z�^�`�Z�g�y�g �b �^�j., 
2003; �>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 
2005; �>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, 2005; �A�u�d�b�g, �A�u�d�b-
�g�Z �b �^�j., 2005; �M�e�v�y�g�h�\, �D�m�e�b�d, 2005; �>�_�j�_�\�y�g�d�h, 
2009�Z; �b �^�j.]. �L�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�Z�y �o�Z�j�Z�d�l�_�j�b-
�k�l�b�d�Z �d�Z�f�_�g�g�h�]�h �b�g�\�_�g�l�Z�j�y �\�u�i�h�e�g�_�g�Z �\ �h�k�g�h�\�g�h�f 
�F.�<. �R�m�g�v�d�h�\�u�f.

�J�u�o�e�u�_ �h�l�e�h�`�_�g�b�y �k�l�h�y�g�d�b �D�Z�j�Z�f�Z �b�a�m�q�Z�e�b�k�v 
�i�h �f�Z�l�_�j�b�Z�e�Z�f �k�_�j�b�b �r�m�j�n�h�\ �b �j�Z�k�d�h�i�h�\, �a�Z�e�h-
�`�_�g�g�u�o �g�Z �l�_�j�j�Z�k�h�m�\�Z�e�_ �\ �j�Z�c�h�g�_ �f�_�k�l�h�g�Z�o�h�`�^�_-
�g�b�y. �G�_�h�[�o�h�^�b�f�h�k�l�v �w�l�h�]�h �h�i�j�_�^�_�e�y�e�Z�k�v �l�_�f, �q�l�h 

�J�b�k. 5. �G�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c �k�l�Z�p�b�h�g�Z�j «�>�_�g�b�k�h�\�Z �i�_�s�_�j�Z».

Fig. 5. Denisova Cave scientiÞ c-research station.
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�g�b �h�^�b�g �j�Z�a�j�_�a �g�_ �[�u�e �i�h�e�g�u�f, �h�l�j�Z�`�Z�x�s�b�f �\�_�k�v 
�i�j�h�p�_�k�k �l�_�j�j�Z�k�h�h�[�j�Z�a�h�\�Z�g�b�y �b �g�Z�d�h�i�e�_�g�b�y �j�u�o-
�e�u�o �h�l�e�h�`�_�g�b�c. �< �j�Z�a�j�_�a�Z�o �q�_�l�d�h �i�j�h�k�e�_�`�b�\�Z�e�b�k�v 
�i�_�j�_�j�u�\�u �\ �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�b, �b�g�h�]�^�Z �^�h�\�h�e�v�g�h 
�a�g�Z�q�b�l�_�e�v�g�u�_.

�J�Z�k�d�h�i 1. �;�j�h�\�d�Z �j�Z�k�d�h�i�Z �g�Z�o�h�^�b�l�k�y �g�Z �\�u�k�h-
�l�_ 32 �f �g�Z�^ �k�h�\�j�_�f�_�g�g�u�f �m�j�h�\�g�_�f �j�_�d�b. �< �k�l�j�h�_-
�g�b�b �j�Z�a�j�_�a�Z �\�u�^�_�e�y�x�l�k�y �l�j�b �l�h�e�s�b, �k�n�h�j�f�b�j�h�\�Z�g-
�g�u�_ �k�d�e�h�g�h�\�u�f�b �b �k�m�[�Z�d�\�Z�e�v�g�u�f�b �h�k�Z�^�d�Z�f�b �h�[-
�s�_�c �f�h�s�g�h�k�l�v�x �^�h 7 �f (�j�b�k. 9, 10). �G�b�`�g�y�y �l�h�e�s�Z 
(�k�e�h�b 8–6, �f�h�s�g�h�k�l�v �^�h 2,5 �f) �a�Z�i�h�e�g�y�_�l �k�m�n�n�h�a�b-
�h�g�g�u�_ �\�h�j�h�g�d�b �b �j�Z�a�j�m�r�_�g�g�u�_ �d�Z�j�k�l�h�\�u�_ �i�h�e�h�k�l�b 
�\ �d�h�j�_�g�g�h�f �p�h�d�h�e�_, �k�e�h�`�_�g�g�h�f �]�e�u�[�Z�f�b �b�a�\�_�k�l�g�y-
�d�h�\, �o�h�j�h�r�h �h�]�e�Z�`�_�g�g�u�f�b �\�h�^�h�c. �< �_�_ �h�k�g�h�\�Z�g�b�b 
�a�Z�e�_�]�Z�x�l �d�h�k�h�k�e�h�b�k�l�u�_ �k�_�j�h�p�\�_�l�g�u�_ �k�m�i�_�k�b �b �k�m-
�]�e�b�g�d�b (�k�e�h�c 8) �k �\�d�e�x�q�_�g�b�_�f �]�g�_�a�^ �d�j�m�i�g�h�a�_�j�g�b-
�k�l�u�o �i�_�k�d�h�\, �i�_�k�q�Z�g�h-�]�j�Z�\�b�c�g�u�o �e�b�g�a �b �i�j�h�k�e�h�_�\ 
�k�b�e�v�g�h �\�u�\�_�l�j�_�e�h�]�h �]�Z�e�_�q�g�h�]�h �f�Z�l�_�j�b�Z�e�Z, �i�h�d�j�u�l�h-
�]�h �d�h�j�d�h�c �h�`�_�e�_�a�g�_�g�b�y. �<�g�_�r�g�b�c �h�[�e�b�d �f�Z�l�_�j�b�Z�e�Z 
�m�d�Z�a�u�\�Z�_�l �g�Z �_�]�h �Z�e�e�x�\�b�Z�e�v�g�h�_ �i�j�h�b�k�o�h�`�^�_�g�b�_. 
�W�l�b �h�k�Z�^�d�b �i�_�j�_�d�j�u�\�Z�_�l �s�_�[�g�b�k�l�h-�]�Z�e�_�q�g�u�c �]�h�j�b-
�a�h�g�l (�k�e�h�c 7) �k �g�_�j�Z�\�g�h�f�_�j�g�h �h�d�Z�l�Z�g�g�h�c, �k�b�e�v�g�h-
�\�u�\�_�l�j�_�e�h�c �]�Z�e�v�d�h�c �i�_�k�l�j�h�]�h �i�_�l�j�h�]�j�Z�n�b�q�_�k�d�h�]�h 

�k�h�k�l�Z�\�Z �b �k �h�o�j�b�k�l�h-�d�j�Z�k�g�u�f �]�j�Z�\�b�c�g�h-�i�_�k�q�Z�g�b-
�k�l�u�f �a�Z�i�h�e�g�b�l�_�e�_�f �[�Z�a�Z�e�v�g�h�]�h �l�b�i�Z. �<�u�r�_ �a�Z�e�_-
�]�Z�_�l �]�h�j�b�a�h�g�l �a�_�e�_�g�h�\�Z�l�h-�k�_�j�h�c �k�m�i�_�k�b �k �e�b�g�a�Z�f�b 
�h�i�_�k�q�Z�g�_�g�g�u�o �h�o�j�b�k�l�u�o �k�m�]�e�b�g�d�h�\ (�k�e�h�c 6).

�K�j�_�^�g�y�y �l�h�e�s�Z (�k�e�h�c 5, �f�h�s�g�h�k�l�v �^�h 2,5 �f) 
�i�j�_�^�k�l�Z�\�e�_�g�Z �^�h�k�l�Z�l�h�q�g�h �h�^�g�h�j�h�^�g�u�f�b �i�e�h�l�g�u-
�f�b �k�e�Z�[�h�h�i�_�k�q�Z�g�_�g�g�u�f�b �[�m�j�h�p�\�_�l�g�u�f�b �k�m�]�e�b�g-
�d�Z�f�b. �H�k�Z�^�h�d �m�f�_�j�_�g�g�h �h�[�h�]�Z�s�_�g �\�d�e�x�q�_�g�b�y�f�b 
�f�_�e�d�h�]�h �s�_�[�g�y, �^�j�_�k�\�u �b �]�j�Z�\�b�y �j�Z�a�g�h�c �k�l�_�i�_�g�b 
�\�u�\�_�l�j�_�e�h�k�l�b – �h�l �k�e�Z�[�h�c �^�h �k�h�k�l�h�y�g�b�y �k�Z�i�j�h-
�e�b�l�Z �b�e�b �f�m�q�g�b�k�l�h�k�l�b. �< �g�b�`�g�_�c �q�Z�k�l�b �b�f�_�x�l�k�y 
�h�l�^�_�e�v�g�u�_ �f�_�e�d�b�_ �h�d�Z�l�Z�g�g�u�_ (�^�h 2-�]�h �d�e�Z�k�k�Z) 
�\�Z�e�m�g�u �]�j�Z�g�b�l�h�b�^�h�\ �b �h�[�e�h�f�d�b �h�k�Z�^�h�q�g�u�o �i�h-
�j�h� ̂�k �a�Z�]�e�Z�`�_�g�g�u�f�b �]�j�Z�g�y�f�b, �i�h�d�j�u�l�u�_ �i�e�h�l�g�h�c 
�f�Z�j�]�Z�g�p�_�\�h�c �i�e�_�g�d�h�c.

�<�_�j�o�g�y�y �l�h�e�s�Z (�k�e�h�b 4–1, �f�h�s�g�h�k�l�v �^�h 2 �f) 
�\�u�i�h�e�g�_�g�Z �l�b�i�b�q�g�u�f�b �^�e�y �i�h�d�j�h�\�g�u�o �h�l�e�h�`�_�g�b�c 
�^�h�e�b�g�u �:�g�m�y �e�_�]�d�b�f�b �e�_�k�k�h�\�b�^�g�u�f�b �k�m�]�e�b�g�d�Z-
�f�b �i�Z�e�_�\�u�o �b �d�h�j�b�q�g�_�\�u�o �l�h�g�h�\, �f�_�e�d�h�a�_�j�g�b�k�l�h�c 
�k�l�j�m�d�l�m�j�u �b �g�_�q�_�l�d�h �\�u�j�Z�`�_�g�g�h�c �\�_�j�l�b�d�Z�e�v�g�h-
�l�j�_�s�b�g�h�\�Z�l�h�c �l�_�d�k�l�m�j�u, �k �s�_�[�g�b�k�l�h-�^�j�_�k�\�y�g�b-
�k�l�u�f �]�h�j�b�a�h�g�l�h�f �\ �h�k�g�h�\�Z�g�b�b �b �]�m�f�m�k�h�\�u�f �]�h�j�b-
�a�h�g�l�h�f �k�h�\�j�_�f�_�g�g�h�c �i�h�q�\�u �\ �d�j�h�\�e�_.

�J�b�k. 6. �<�b�^ �g�Z �k�l�h�y�g�d�m �D�Z�j�Z�f�Z �\ �^�h�e�b�g�_ �:�g�m�y (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]).
�P�b�n�j�Z�f�b �h�[�h�a�g�Z�q�_�g�u �g�h�f�_�j�Z �j�Z�k�d�h�i�h�\.

Fig. 6. The view of the Karama site in the Anui River valley (after (Derevianko, Shunkov, Bolikhovskaya et al., 2005)).
The Þ gures stand for the numbers of the excavation trenches.
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�J�b�k. 8. �W�e�e�b�i�k�h�f�_�l�j�b�q�_�k�d�b�c �i�j�h�n�b�e�v �k�d�e�h-
�g�Z �^�h�e�b�g�u �:�g�m�y �k �h�[�h�a�g�Z�q�_�g�b�_�f �f�_�k�l �a�Z�d�e�Z�^-
�d�b �j�Z�k�d�h�i�h�\ �b �r�m�j�n�h�\ (�i�h: [�A�u�d�b�g, �A�u�d�b�g�Z 

�b �^�j., 2005]).

Fig. 8. The ellipsometric proÞ le of the slope 
of the Anui River valley with the excavation 
trenches and test pits marked (after (Zykin, 

Zykina et al., 2005)).

�J�b�k. 7. �L�h�i�h�]�j�Z�n�b�q�_�k�d�b�c �i�e�Z�g �k�l�h�y�g�d�b �D�Z�j�Z�f�Z (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, 2005]).
1 – �j�Z�k�d�h�i 1; 2 – �j�Z�k�d�h�i 2; 3 – �j�Z�k�d�h�i 3; 4 – �r�m�j�n 1; 5 – �r�m�j�n 2; 6 – �r�m�j�n 3; 7 – �r�m�j�n 4.

Fig. 7. The topographic plan of the Karama site (after (Derevianko, Shunkov, 2005)).
1 – excavation trench 1; 2 – excavation trench 2; 3 – excavation trench 3; 4 – test pit 1; 5 – test pit 2; 6 – test pit 3; 7 – test pit 4.
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�< �j�Z�k�d�h�i�_ �k�\�_�j�o�m �\�g�b�a �\�u�^�_�e�_�g�u �k�e�_�^�m�x�s�b�_ 
�e�b�l�h�e�h�]�b�q�_�k�d�b�_ �i�h�^�j�Z�a�^�_�e�_�g�b�y (�j�b�k. 11).

�K�e�h�c 1. �=�m�f�m�k�h�\�u�c �]�h�j�b�a�h�g�l �k�h�\�j�_�f�_�g�g�h�c �i�h-
�q�\�u. �K�m�]�e�b�g�d�b �e�_�]�d�b�_ �k �d�j�m�i�g�h- �b �k�j�_�^�g�_�d�h�f�d�h-
�\�Z�l�h�c �k�l�j�m�d�l�m�j�h�c. �F�h�s�g�h�k�l�v 0,3 �f .

�K�e�h�c 2. �K�m�]�e�b�g�h�d �e�_�]�d�b�c, �k�\�_�l�e�h-�i�Z�e�_�\�u�c, �l�h�g-
�d�h�k�e�h�b�k�l�u�c, �k �j�_�^�d�b�f�b �\�d�e�x�q�_�g�b�y�f�b �f�_�e�d�h�]�h �s�_�[-
�g�y �b �^�j�_�k�\�u. �F�h�s�g�h�k�l�v 0,7 �f .

�K�e�h�c 3. �K�m�]�e�b�g�h�d �k�j�_�^�g�b�c, �[�m�j�h�\�Z�l�h-�i�Z�e�_�\�u�c, 
�k �_�^�b�g�b�q�g�u�f�b �\�d�e�x�q�_�g�b�y�f�b �f�_�e�d�h�]�h �s�_�[�g�y �b �^�j�_�k-
�\�u. �F�h�s�g�h�k�l�v 1 �f .

�K�e�h�c 4. �S�_�[�g�b�k�l�h-�^�j�_�k�\�y�g�b�k�l�u�c �]�h�j�b�a�h�g�l �k 
�k�m�]�e�b�g�b�k�l�u�f �a�Z�i�h�e�g�b�l�_�e�_�f �i�Z�e�_�\�u�o �b �d�j�Z�k�g�h�\�Z�l�h-
�[�m�j�u�o �l�h�g�h�\. �F�h�s�g�h�k�l�v 0,2 �f .

�K�e�h�c 5. �K�m�]�e�b�g�h�d �k�j�_�^�g�b�c, �i�e�h�l�g�u�c, �h�k�d�h�e�v-
�q�Z�l�u�c, �[�m�j�h�p�\�_�l�g�u�c, �\ �k�e�Z�[�h�c �k�l�_�i�_�g�b �h�i�_�k�q�Z�g�_�g-
�g�u�c, �k �_�^�b�g�b�q�g�u�f�b �\�d�e�x�q�_�g�b�y�f�b �^�j�_�k�\�u �b �\�u�\�_-
�l�j�_�e�h�]�h �f�_�e�d�h�]�h �s�_�[�g�y. �F�h�s�g�h�k�l�v 2,5 �f .

�K�e�h�c 5. �>�_�e�b�l�k�y �g�Z �l�j�b �]�h�j�b�a�h�g�l�Z �k �g�_�q�_�l�d�b�f�b 
�]�j�Z�g�b�p�Z�f�b.

�=�h�j�b�a�h�g�l 5.1. �<�u�^�_�e�_�g �\ �d�j�h�\�e�_ �k�e�h�y. �<�d�e�x�q�Z-
�_�l �g�Z�b�[�h�e�_�_ �^�_�n�h�j�f�b�j�h�\�Z�g�g�m�x �k�d�e�h�g�h�\�u�f�b �i�j�h-
�p�_�k�k�Z�f�b �q�Z�k�l�v �k�e�h�y 5 �g�Z �d�h�g�l�Z�d�l�_ �k�h �k�e�h�_�f 4. �K�m-
�]�e�b�g�h�d �d�j�Z�k�g�h�\�Z�l�h-�[�m�j�u�c, �h�k�\�_�l�e�_�g�g�u�c, �m�f�_�j�_�g-
�g�h �h�[�h�]�Z�s�_�g�g�u�c �s�_�[�g�b�k�l�h-�^�j�_�k�\�y�g�b�k�l�u�f�b �\�d�e�x-
�q�_�g�b�y�f�b, �a�Z�q�Z�k�l�m�x �\�u�\�_�l�j�_�e�u�f�b �^�h �k�h�k�l�h�y�g�b�y 
�f�m�q�g�b�k�l�h�k�l�b �b �[�_�e�_�k�u�o �i�j�b�f�Z�a�h�d. �O�Z�j�Z�d�l�_�j�g�u 
�\�u�\�_�l�j�_�e�u�_ �^�h �k�h�k�l�h�y�g�b�y �k�Z�i�j�h�e�b�l�Z �h�[�e�h�f�d�b �]�j�Z-
�g�b�l�h�b�^�h�\. �G�b�`�g�y�y �]�j�Z�g�b�p�Z �m�k�e�h�\�g�Z�y, �\�h�e�g�b�k�l�h-
�a�Z�l�_�q�g�Z�y. �F�h�s�g�h�k�l�v �]�h�j�b�a�h�g�l�Z �h�d. 0,7 �f, �[�u�k�l�j�h 
�m�f�_�g�v�r�Z�_�l�k�y �\�g�b�a �i�h �k�d�e�h�g�m.

�J�b�k. 9. �<�_�j�o�g�y�y �q�Z�k�l�v �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c 
�\ �j�Z�k�d�h�i�_ 1 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, 2005]).

Fig. 9. The upper portion of the Pleistocene deposits in 
excavation trench 1 of the Karama site (after (Derevianko, 

Shunkov, 2005)).

�J�b�k. 10. �G�b�`�g�y�y �q�Z�k�l�v �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c �\ �j�Z�k�d�h�i�_ 1 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, 2005]).

Fig. 10. The lower portion of the Pleistocene deposits in excavation trench 1 of the Karama site (after (Derevianko, 
Shunkov, 2005)).
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�=�h�j�b�a�h�g�l 5.2. �K�m�]�e�b�g�h�d �[�h�e�_�_ �b�g�l�_�g�k�b�\�g�h�]�h 
�[�m�j�h�\�Z�l�h-�d�h�j�b�q�g�_�\�h�]�h �b �l�_�f�g�h-�d�h�j�b�q�g�_�\�h�]�h �p�\�_-
�l�Z, �q�_�f �\�u�r�_�e�_�`�Z�s�b�c; �i�e�h�l�g�u�c, �k �_�^�b�g�b�q�g�u�f�b 
�\�d�e�x�q�_�g�b�y�f�b �f�_�e�d�h�]�h �s�_�[�g�y, �^�j�_�k�\�u �b �]�j�Z�\�b�y. 
�K�l�_�i�_�g�v �\�u�\�_�l�j�_�e�h�k�l�b �f�Z�l�_�j�b�Z�e�Z �j�Z�a�e�b�q�Z�_�l�k�y �h�l 
�h�q�_�g�v �k�b�e�v�g�h�c �^�h �k�e�Z�[�h�c. �G�b�`�g�y�y �]�j�Z�g�b�p�Z �m�k�e�h�\-
�g�Z�y, �i�h�e�h�]�h�\�h�e�g�b�k�l�Z�y. �F�h�s�g�h�k�l�v �[�h�e�_�_ 1 �f.

�=�h�j�b�a�h�g�l 5.3. �K�m�]�e�b�g�h�d �l�y�`�_�e�u�c, �[�m�j�u�c �k 
�d�j�Z�k�g�h�\�Z�l�u�f �h�l�l�_�g�d�h�f, �i�e�h�l�g�u�c. �H�l�f�_�q�_�g�Z �a�_�j-
�g�b�k�l�h�k�l�v �k�l�j�m�d�l�m�j�u �\ �\�b�^�_ �e�h�d�Z�e�v�g�u�o �e�b�g�a. �A�Z-
�f�_�l�g�h �\�h�a�j�Z�k�l�Z�_�l �d�h�e�b�q�_�k�l�\�h �s�_�[�g�b�k�l�h-�^�j�_�k�\�y�g�b-
�k�l�u�o �\�d�e�x�q�_�g�b�c. �I�j�b�k�m�l�k�l�\�m�x�l �f�_�e�d�b�_ �\�Z�e�m�g�u 
�]�j�Z�g�b�l�h�b�^�h�\ �^�h 2-�]�h �d�e�Z�k�k�Z �h�d�Z�l�Z�g�g�h�k�l�b �b �h�[-
�e�h�f�d�b �h�k�Z�^�h�q�g�u�o �i�h�j�h�^ �k �a�Z�]�e�Z�`�_�g�g�u�f�b �]�j�Z�g�y�f�b. 
�H�[�e�h�f�h�q�g�u�c �f�Z�l�_�j�b�Z�e �i�h�d�j�u�l �i�e�h�l�g�h�c �f�Z�j�]�Z�g-
�p�_�\�h�c �i�e�_�g�d�h�c. �F�h�s�g�h�k�l�v �]�h�j�b�a�h�g�l�Z �d�h�e�_�[�e�_�l�k�y 
�h�l 0,2 �^�h 0,5 �f .

�K�e�h�c 6. �K�m�i�_�k�v �i�Z�e�_�\�Z�y �k �a�_�e�_�g�h�\�Z�l�u�f �h�l�l�_�g-
�d�h�f, �k �e�b�g�a�Z�f�b �e�_�]�d�b�o �a�_�e�_�g�h�\�Z�l�h-�k�_�j�u�o �b �h�i�_�k-
�q�Z�g�_�g�g�u�o �h�o�j�b�k�l�u�o �k�m�]�e�b�g�d�h�\. �F�h�s�g�h�k�l�v 0,6 �f.

�K�e�h�c 7. �S�_�[�g�b�k�l�h-�]�Z�e�_�q�g�u�c �]�h�j�b�a�h�g�l �k �h�o�j�b-
�k�l�h-�d�j�Z�k�g�u�f �]�j�Z�\�b�c�g�h-�i�_�k�q�Z�g�b�k�l�u�f �a�Z�i�h�e�g�b�l�_ -
�e�_�f �[�Z�a�Z�e�v�g�h�]�h �l�b�i�Z. �=�Z�e�v�d�Z �i�_�k�l�j�h�]�h �i�_�l�j�h�]�j�Z�n�b-
�q�_�k�d�h�]�h �k�h�k�l�Z�\�Z, �g�_�j�Z�\�g�h�f�_�j�g�h �h�d�Z�l�Z�g�g�Z�y, �k�b�e�v�g�h 
�\�u�\�_�l�j�_�e�Z�y. �F�h�s�g�h�k�l�v 0,4 �f .

�K�e�h�c 8. �K�m�i�_�k�v �d�h�k�h�k�e�h�b�k�l�Z�y, �k�_�j�h�p�\�_�l�g�Z�y, �j�Z�a-
�g�h�a�_�j�g�b�k�l�Z�y, �k�e�Z�[�h�h�]�e�b�g�_�g�g�Z�y, �k �i�j�h�k�e�h�y�f�b �k�m-
�]�e�b�g�d�Z �k�j�_�^�g�_�]�h, �i�Z�e�_�\�h-�d�h�j�b�q�g�_�\�h�]�h, �Z�e�_�\�j�b�l�h-
�\�h�]�h �b �k�m�]�e�b�g�d�Z �l�y�`�_�e�h�]�h, �k�_�j�h�]�h �k �a�_�e�_�g�h�\�Z�l�u�f 
�h�l�l�_�g�d�h�f, �i�e�Z�k�l�b�q�g�h�]�h, �Z �l�Z�d�`�_ �k �e�b�g�a�h�\�b�^�g�u -
�f�b �\�d�e�x�q�_�g�b�y�f�b �k�m�]�e�b�g�d�Z �k�j�_�^�g�_�]�h, �k�_�j�h-�k�b�a�h�]�h, 
�k �j�`�Z�\�h-�h�o�j�b�k�l�u�f�b �i�h�e�h�k�Z�f�b �\�l�h�j�b�q�g�h�]�h �h�`�_�e�_�a-

�g�_�g�b�y. �H�l�f�_�q�_�g�u �\�d�e�x�q�_�g�b�y �]�g�_�a�^ �d�j�m�i�g�h�a�_�j�g�b-
�k�l�u�o �i�_�k�d�h�\, �i�_�k�q�Z�g�h-�]�j�Z�\�b�c�g�u�o �e�b�g�a �b �i�j�h�k�e�h�_�\ 
�]�Z�e�v�d�b. �=�Z�e�_�q�g�u�c �f�Z�l�_�j�b�Z�e �k�b�e�v�g�h�\�u�\�_�l�j�_�e�u�c, 
�i�h�d�j�u�l �d�h�j�d�h�c �h�`�_�e�_�a�g�_�g�b�y. �<�k�d�j�u�l�Z�y �f�h�s�g�h�k�l�v – 
�^�h 3,7 �f .

�< �d�h�e�h�g�d�_ �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c �j�Z�k�d�h-
�i�Z 1, �\ �h�l�e�h�`�_�g�b�y�o �k�e�h�_�\ 5, 7 �b 8, �a�Z�n�b�d�k�b�j�h�\�Z�g�u 
�l�j�b �m�j�h�\�g�y �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �g�Z�o�h�^�h�d. �<�_�j�o�g�b�c 
�m�j�h�\�_�g�v �k�\�y�a�Z�g �k �g�b�`�g�_�c �q�Z�k�l�v�x �i�e�h�l�g�u�o �[�m�j�h-
�p�\�_�l�g�u�o �k�m�]�e�b�g�d�h�\ �k�e�h�y 5. �A�^�_�k�v �h�[�g�Z�j�m�`�_�g �^�\�m-
�]�j�Z�g�g�u�c �m�^�e�b�g�_�g�g�u�c �e�_�\�Z�e�e�m�Z�a�k�d�b�c �k�d�h�e �b�a �h�e�b-
�]�h�f�b�d�l�h�\�h�]�h �g�_�j�Z�\�g�h�f�_�j�g�h-�a�_�j�g�b�k�l�h�]�h �i�_�k�q�Z�g�b�d�Z 
(�j�b�k. 12). �D�h�g�\�_�j�]�_�g�l�g�u�_ �d�j�Z�y �h�j�m�^�b�y �f�_�k�l�Z�f�b 
�i�h�^�i�j�Z�\�e�_�g�u �i�h�e�m�d�j�m�l�h�c �q�_�r�m�c�q�Z�l�h�c �j�_�l�m�r�v�x, 
�Z �k�j�_�^�b�g�g�h-�\�u�i�m�d�e�Z�y �m�^�Z�j�g�Z�y �i�e�h�s�Z�^�d�Z �i�h�d�j�u�l�Z 
�n�Z�k�_�l�d�Z�f�b �k�i�_�p�b�Z�e�v�g�h�c �i�h�^�i�j�Z�\�d�b.

�G�Z�o�h�^�d�b �k�j�_�^�g�_�]�h �m�j�h�\�g�y �a�Z�e�_�]�Z�e�b �\ �s�_�[�g�b-
�k�l�h-�]�Z�e�_�q�g�u�o �h�l�e�h�`�_�g�b�y�o �k�e�h�y 7 �k �h�o�j�b�k�l�u�f �i�_�k-
�q�Z�g�b�k�l�u�f �a�Z�i�h�e�g�b�l�_�e�_�f. �;�h�e�v�r�b�g�k�l�\�h �b�a�^�_�e�b�c 
�b�a �w�l�h�]�h �k�e�h�y �h�n�h�j�f�e�_�g�h �g�Z �o�h�j�h�r�h �h�d�Z�l�Z�g�g�u�o 
�m�^�e�b�g�_�g�g�h-�m�i�e�h�s�_�g�g�u�o �]�Z�e�v�d�Z�o �h�e�b�]�h�f�b�d�l�h�\�h�]�h 
�i�_�k�q�Z�g�b�d�Z �b �i�_�k�q�Z�g�b�k�l�h�]�h �k�e�Z�g�p�Z. �H�g�b �g�_ �b�f�_�x�l 
�q�_�l�d�h �\�u�j�Z�`�_�g�g�u�o �i�j�b�a�g�Z�d�h�\ �h�i�j�_�^�_�e�_�g�g�h�c �i�Z-
�e�_�h�e�b�l�b�q�_�k�d�h�c �f�h�j�n�h�e�h�]�b�b, �h�^�g�Z�d�h �i�_�l�j�h�]�j�Z�n�b-
�q�_�k�d�b�_ �h�k�h�[�_�g�g�h�k�l�b �b�k�o�h�^�g�h�]�h �k�u�j�v�y �b �o�Z�j�Z�d�l�_�j 
�k�d�Z�e�u�\�Z�g�b�y �m�d�Z�a�u�\�Z�x�l �g�Z �b�k�d�m�k�k�l�\�_�g�g�h�_ �i�j�h�b�k-
�o�h�`�^�_�g�b�_ �k�e�_�^�h�\ �j�Z�k�s�_�i�e�_�g�b�y. �K�j�_�^�b �w�l�b�o �b�a�^�_-
�e�b�c �f�h�`�g�h �\�u�^�_�e�b�l�v �i�e�h�k�d�b�_ �h�\�Z�e�v�g�u�_ �]�Z�e�v�d�b �k 
�d�e�_�d�l�h�g�k�d�b�f�b �\�u�_�f�d�Z�f�b �b �^�\�_ �h�[�m�r�d�h�\�u�_ �n�h�j�f�u 
�k �i�j�h�l�b�\�h�e�_�`�Z�s�b�f �h�k�l�j�u�f �d�j�Z�_�f (�j�b�k. 13, 2, 4). 
�D �[�_�k�k�i�h�j�g�u�f �h�j�m�^�b�y�f �h�l�g�h�k�y�l�k�y �^�\�Z �k�d�j�_�[�e�Z 
�k �i�j�y�f�u�f �e�_�a�\�b�_�f. �H�^�g�h �b�a �g�b�o �h�n�h�j�f�e�_�g�h �g�Z 

�J�b�k. 11. �J�Z�a�j�_�a �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c �\ �j�Z�k�d�h-
�i�_ 1 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y 

�b �^�j., 2005]).

Fig. 11. The cross-section of the Pleistocene deposits in 
excavation trench 1 of the Karama site (after (Derevianko, 

Shunkov, Bolikhovskaya, et al., 2005)).
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�i�e�h�k�d�h�c �l�j�Z�i�_�p�b�_�\�b�^�g�h�c �]�Z�e�v�d�_ �d�j�m�l�h�c �k�l�m�i�_�g-
�q�Z�l�h�c �d�j�m�i�g�h�c �j�_�l�m�r�v�x (�j�b�k. 13, 1). �A�Z�]�h�l�h�\�d�h�c 
�^�j�m�]�h�]�h �h�j�m�^�b�y �k�e�m�`�b�e �n�j�Z�]�f�_�g�l �^�b�Z�]�h�g�Z�e�v�g�h 
�j�Z�k�s�_�i�e�_�g�g�h�c �]�Z�e�v�d�b �i�_�k�q�Z�g�b�d�Z (�j�b�k. 13, 3). �E�_�a-
�\�b�_ �h�n�h�j�f�e�_�g�h �k�h �k�l�h�j�h�g�u �j�Z�k�d�h�e�Z �d�j�m�i�g�h�c �d�j�m-
�l�h�c �]�e�m�[�h�d�h�c �j�_�l�m�r�v�x. �W�l�h �b�a�^�_�e�b�_ �Z�i�i�e�b�p�b�j�m-
�_�l�k�y �k �f�Z�k�k�b�\�g�u�f �d�j�Z�_�\�u�f �k�d�h�e�h�f �\ �m�i�e�h�s�_�g�g�m�x 
�]�Z�e�v�d�m �w�e�e�b�i�k�h�b�^�g�h�c �n�h�j�f�u. �I�j�b �Z�i�i�e�b�d�Z�p�b�b 
�d�j�Z�_�\�h�c �k�d�h�e �i�h�e�g�h�k�l�v�x �g�Z�d�j�u�\�Z�_�l �j�Z�[�h�q�b�c �m�q�Z-
�k�l�h�d �k�d�j�_�[�e�Z, �q�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l �h �p�_�e�_�g�Z�i�j�Z�\-
�e�_�g�g�h�f �j�Z�k�s�_�i�e�_�g�b�b �]�Z�e�v�d�b �b �b�a�]�h�l�h�\�e�_�g�b�b �h�j�m-
�^�b�y �g�Z �f�_�k�l�_.

�>�\�Z �h�j�m�^�b�y �k �h�[�m�r�d�h�f �b�a�]�h�l�h�\�e�_�g�u �g�Z �i�e�h-
�k�d�b�o �]�Z�e�v�d�Z�o. �M �h�^�g�h�]�h �b�a �g�b�o �k�^�_�e�Z�g �d�j�m�i�g�u�c 
�k�d�h�e �k �i�h�^�i�j�Z�\�d�h�c �[�h�e�_�_ �f�_�e�d�b�f�b �m �h�^�g�h�]�h �d�h�g-
�p�Z. �K �i�j�h�l�b�\�h�e�_�`�Z�s�_�c �w�l�h�f�m �k�d�h�e�m �k�l�h�j�h�g�u �g�Z-
�g�_�k�_�g�Z �j�_�l�m�r�v (�k�f. �j�b�k. 13, 2). �I�e�h�k�d�h�k�l�v �j�Z�k�d�h�e�Z 
�k �^�\�m�o �d�j�Z�_�\ �i�h�d�j�u�\�Z�_�l �a�m�[�q�Z�l�h-�\�u�_�f�q�Z�l�Z�y �j�_�l�m�r�v 
(�k�f. �j�b�k. 13, 4).

�G�b�`�g�b�c �m�j�h�\�_�g�v �g�Z�o�h�^�h�d �i�j�b�m�j�h�q�_�g �d �e�b�g�a�h-
�\�b�^�g�h-�k�e�h�b�k�l�u�f �k�_�j�h�p�\�_�l�g�u�f �Z�e�e�x�\�b�Z�e�v�g�u�f �h�k�Z�^-
�d�Z�f �k�e�h�y 8. �< �w�l�b�o �h�l�e�h�`�_�g�b�y�o �g�Z�c�^�_�g�u �k�d�j�_�[�e�Z 
�k �i�j�h�^�h�e�v�g�h (�j�b�k. 14, 4) �b �i�h�i�_�j�_�q�g�h (�j�b�k. 15, 3) �j�Z�k-

�J�b�k. 13. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 7 �\ �j�Z�k�d�h�i�_ 1 
�D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 

2005]).
1, 3 – �k�d�j�_�[�e�Z; 2, 4 – �h�j�m�^�b�y �k �h�[�m�r�d�h�f.

Fig. 13. Lithic tools from stratum 7 in excavation trench 1 
of the Karama site (after (Derevianko, Shunkov, Bolikhovs-

kaya et al., 2005)).
1, 3 – side-scrapers; 2, 4 – backed tools.

�J�b�k. 12. �E�_�\�Z�e�e�m�Z�a�k�d�b�c �k�d�h�e �b�a �k�e�h�y 5 �\ �j�Z�k�d�h�i�_ 1 �D�Z-
�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 

2005]).

Fig. 12. A Levallois spall from stratum 5 in trench 1 of the 
Karama site (after (Derevianko, Shunkov, Bolikhovskaya 

et al., 2005)).

�J�b�k. 14. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 8 �\ �j�Z�k�d�h�i�_ 1 �D�Z�j�Z-
�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]).
1, 2 – �d�e�x�\�h�\�b�^�g�u�_ �h�j�m�^�b�y; 3 – �\�u�_�f�q�Z�l�h�_ �h�j�m�^�b�_; 4 – �k�d�j�_�[�e�h; 

5 – �a�m�[�q�Z�l�h-�\�u�_�f�q�Z�l�h�_ �h�j�m�^�b�_; 6 – �q�h�i�i�_�j.

Fig. 14. The stone inventory from stratum 8 in trench 1 of 
the Karama site (after (Derevianko, Shunkov, Bolikhovs-

kaya et al., 2005)).
1, 2 – beak-shaped implements; 3 – a notched tool; 4 – a side-scraper; 

5 – a denticulate-notched tool; 6 – a chopper. 
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�i�h�e�h�`�_�g�g�u�f �e�_�a�\�b�_�f, �\�u�_�f�q�Z�l�u�_ (�k�f. �j�b�k. 14, 3; 
15, 5) �b �a�m�[�q�Z�l�h-�\�u�_�f�q�Z�l�u�_ (�k�f. �j�b�k. 14, 5) �b�a�^�_�e�b�y, 
�d�e�x�\�h�\�b�^�g�u�_ (�k�f. �j�b�k. 14, 1, 2; 15, 1) �n�h�j�f�u, �Z �l�Z�d-
�`�_ �q�h�i�i�_�j�u �k �i�j�y�f�u�f, �\�u�i�m�d�e�u�f (�k�f. �j�b�k. 14, 6) 
�b�e�b �\�h�]�g�m�l�u�f (�k�f. �j�b�k. 15, 4) �j�Z�[�h�q�b�f �d�j�Z�_�f. 
�< �d�h�e�e�_�d�p�b�b �\�u�^�_�e�y�_�l�k�y �^�\�m�]�j�Z�g�g�u�c �i�e�Z�k�l�b�g�q�Z-
�l�u�c �k�d�h�e �k �i�Z�j�Z�e�e�_�e�v�g�h �h�]�j�Z�g�_�g�g�u�f �^�h�j�k�Z�e�h�f �b 
�^�\�m�]�j�Z�g�g�h�c �k�j�_�^�b�g�g�h-�\�u�i�m�d�e�h�c �m�^�Z�j�g�h�c �i�e�h�s�Z�^-
�d�h�c �k�h �k�e�_�^�Z�f�b �n�Z�k�_�l�b�j�h�\�Z�g�b�y (�k�f. �j�b�k. 15, 2). 
�>�b�k�l�Z�e�v�g�Z�y �q�Z�k�l�v �i�e�Z�k�l�b�g�u – �l�j�_�m�]�h�e�v�g�h�c �n�h�j�f�u, 
�k�d�h�r�_�g�Z, �i�j�Z�\�u�c �d�j�Z�c �g�_�k�_�l �n�Z�k�_�l�d�b �d�j�m�l�h�c �i�j�_-
�j�u�\�b�k�l�h�c �j�_�l�m�r�b.

�>�e�y �b�a�]�h�l�h�\�e�_�g�b�y �h�j�m�^�b�c �b�k�i�h�e�v�a�h�\�Z�e�k�y �d�Z�d 
�f�_�k�l�g�u�c �d�h�e�e�x�\�b�Z�e�v�g�h-�i�j�h�e�x�\�b�Z�e�v�g�u�c �f�Z�l�_-
�j�b�Z�e, �i�j�_�^�k�l�Z�\�e�_�g�g�u�c �^�_�\�h�g�k�d�b�f�b �s�_�e�h�q�g�u�f�b 
�j�b�h�e�b�l�h�\�u�f�b �i�h�j�n�b�j�Z�f�b, �l�Z�d �b �Z�e�e�x�\�b�Z�e�v�g�u�c 
�]�Z�e�_�q�g�b�d �\ �\�b�^�_ �h�k�Z�^�h�q�g�u�o �i�h�j�h�^ �b�a �i�_�k�q�Z�g�h-
�k�e�Z�g�p�_�\�u�o �h�l�e�h�`�_�g�b�c [�D�m�e�b�d, �R�m�g�v�d�h�\, 2001]. 
�H�k�g�h�\�g�u�f �f�Z�l�_�j�b�Z�e�h�f �k�e�m�`�b�e�b �\�m�e�d�Z�g�b�q�_�k�d�b�_ 
�i�h�j�h�^�u – 63 % �\�k�_�o �Z�j�l�_�n�Z�d�l�h�\. �K�j�_�^�b �g�b�o �[ó�e�v-
�r�Z�y �q�Z�k�l�v �\�u�i�h�e�g�_�g�Z �g�Z �k�n�_�j�h�e�b�l�h�\�u�o �d�b�k�e�u�o 

�w�n�n�m�a�b�\�Z�o – �i�h�j�n�b�j�h�\�u�o �w�n�n�m�a�b�\�Z�o �k�h �k�n�_�j�h�e�b-
�l�h�\�h�c �j�Z�k�d�j�b�k�l�Z�e�e�b�a�Z�p�b�_�c �h�k�g�h�\�g�h�c �f�Z�k�k�u. �B�k-
�i�h�e�v�a�h�\�Z�e�b�k�v �l�Z�d�`�_ �]�j�Z�g�h�n�b�j�u �b �\ �_�^�b�g�b�q�g�u�o 
�k�e�m�q�Z�y�o �d�\�Z�j�p�_�\�u�_ �i�h�j�n�b�j�u. �H�^�g�h �h�j�m�^�b�_ �\ �b�g-
�^�m�k�l�j�b�b �k�e�h�y 8 �h�n�h�j�f�e�_�g�h �g�Z �o�h�j�h�r�h �h�d�Z�l�Z�g�g�h�c 
�]�Z�e�v�d�_ �i�h�j�n�b�j�b�l�Z, �g�_ �o�Z�j�Z�d�l�_�j�g�h�c �^�e�y �h�[�u�q�g�u�o 
�a�^�_�k�v �d�b�k�e�u�o �\�m�e�d�Z�g�b�q�_�k�d�b�o �i�h�j�h�^. �G�_�\�m�e�d�Z�g�b-
�q�_�k�d�b�_ �i�h�j�h�^�u �i�j�_�^�k�l�Z�\�e�y�x�l, �d�j�h�f�_ �e�_�\�Z�e�e�m�Z�a-
�k�d�h�]�h �k�d�h�e�Z �b�a �h�e�b�]�h�f�b�d�l�h�\�h�]�h �g�_�j�Z�\�g�h�f�_�j�g�h-
�a�_�j�g�b�k�l�h�]�h �i�_�k�q�Z�g�b�d�Z, �_�^�b�g�b�q�g�u�_ �Z�j�l�_�n�Z�d�l�u �b�a 
�]�j�Z�\�_�e�b�l�Z, �i�_�k�q�Z�g�b�k�l�h�]�h �Z�e�_�\�j�h�e�b�l�Z, �`�b�e�v�g�h�]�h 
�d�\�Z�j�p�Z �b �[�e�b�a�d�h�c �d �]�e�b�g�b�k�l�h�f�m �k�e�Z�g�p�m �i�h�j�h�^�u 
�l�Z�[�Z�q�g�h�]�h �p�\�_�l�Z. �>�\�_ �h�k�g�h�\�g�u�_ �j�Z�a�g�h�\�b�^�g�h�k�l�b 
�k�u�j�v�y �a�Z�f�_�l�g�h �j�Z�a�e�b�q�Z�x�l�k�y �i�h �k�\�h�_�f�m �d�Z�q�_�k�l�\�m. 
�:�j�l�_�n�Z�d�l�u �b�a �g�_�h�d�Z�l�Z�g�g�u�o �h�[�e�h�f�d�h�\ �k�n�_�j�h�e�b�l�h-
�\�u�o �w�n�n�m�a�b�\�h�\ �\�u�^�_�e�y�x�l�k�y �d�j�m�i�g�u�f�b �j�Z�a�f�_�j�Z-
�f�b. �I�e�b�l�q�Z�l�Z�y �h�l�^�_�e�v�g�h�k�l�v, �q�Z�k�l�h �k �h�[�j�Z�a�h�\�Z�g�b�_�f 
�[�j�m�k�d�h�\�b�^�g�u�o �n�h�j�f, �b �j�Z�d�h�\�b�k�l�h�_ �k�d�Z�e�u�\�Z�g�b�_ 
�i�j�_�\�j�Z�s�Z�e�b �h�[�e�h�f�d�b �f�_�k�l�g�u�o �w�n�n�m�a�b�\�h�\ �\ �m�^�h�[-
�g�u�_ �i�j�b�j�h�^�g�u�_ �a�Z�]�h�l�h�\�d�b �^�e�y �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o 
�b�g�^�m�k�l�j�b�c �b �^�_�e�Z�e�b �w�l�h �k�u�j�v�_ �h�^�g�b�f �b�a �e�m�q�r�b�o 
�f�Z�l�_�j�b�Z�e�h�\ �\ �[�Z�k�k�_�c�g�_ �:�g�m�y.

�E�_�\�Z�e�e�m�Z�a�k�d�Z�y �i�e�Z�k�l�b�g�Z �b�a �[�m�j�u�o �k�m�]�e�b�g�d�h�\ 
�k�e�h�y 5 �b�f�_�_�l �o�h�j�h�r�h �\�u�j�Z�`�_�g�g�u�c �k�j�_�^�g�_�i�Z�e�_�h�e�b-
�l�b�q�_�k�d�b�c �h�[�e�b�d, �Z �d�Z�f�_�g�g�u�_ �b�a�^�_�e�b�y �b�a �^�\�m�o �g�b-
�`�_�e�_�`�Z�s�b�o �Z�j�o�_�h�e�h�]�b�q�_�k�d�b�o �]�h�j�b�a�h�g�l�h�\ �i�h �k�\�h�b�f 
�l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�f �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f �h�l�g�h-
�k�y�l�k�y �d �]�Z�e�_�q�g�h-�h�l�s�_�i�g�u�f �b�g�^�m�k�l�j�b�y�f �j�Z�g�g�_�]�h 
�i�Z�e�_�h�e�b�l�Z. �K�e�_�^�m�_�l �h�l�f�_�l�b�l�v, �q�l�h �\�k�_ �j�Z�g�g�_�i�Z-
�e�_�h�e�b�l�b�q�_�k�d�b�_ �Z�j�l�_�n�Z�d�l�u �g�Z �i�h�\�_�j�o�g�h�k�l�b �g�_�k�m�l 
�k�e�_�^�u �\�u�\�_�l�j�b�\�Z�g�b�y, �d�h�l�h�j�u�_ �h�k�h�[�_�g�g�h �h�l�q�_�l�e�b�\�h 
�q�b�l�Z�x�l�k�y �g�Z �h�[�j�Z�[�h�l�Z�g�g�u�o �m�q�Z�k�l�d�Z�o �h�j�m�^�b�c.

�K�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�_ �Z�j-
�l�_�n�Z�d�l�u �i�j�b�m�j�h�q�_�g�u �d �d�j�h�\�e�_ �Z�e�e�x�\�b�Z�e�v�g�u�o �h�l-
�e�h�`�_�g�b�c �b �i�h�^�h�r�\�_ �i�_�j�_�d�j�u�\�Z�x�s�_�]�h �b�o �s�_�[�g�b-
�k�l�h-�]�Z�e�_�q�g�h�]�h �]�h�j�b�a�h�g�l�Z. �W�l�b �h�k�Z�^�d�b, �k�h�]�e�Z�k�g�h �b�o 
�]�_�h�f�h�j�n�h�e�h�]�b�q�_�k�d�h�c �i�h�a�b�p�b�b �k�j�_�^�b �q�_�l�\�_�j�l�b�q-
�g�u�o �h�l�e�h�`�_�g�b�c �^�h�e�b�g�u �:�g�m�y �b �k�l�_�i�_�g�b �k�h�o�j�Z�g-
�g�h�k�l�b �]�Z�e�_�q�g�h�]�h �f�Z�l�_�j�b�Z�e�Z [�>�_�j�_�\�y�g�d�h, �M�e�v�y�g�h�\, 
�R�m�g�v�d�h�\, 1999], �a�Z�g�b�f�Z�x�l �i�j�h�f�_�`�m�l�h�q�g�h�_ �i�h�e�h-
�`�_�g�b�_ �f�_�`�^�m �l.�g. �k�_�j�h�p�\�_�l�g�u�f �Z�e�e�x�\�b�_�f �\�l�h�j�h�c 
�i�h�e�h�\�b�g�u �k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z �b �i�_�k�l�j�h�p�\�_�l�g�u-
�f�b �Z�e�e�x�\�b�Z�e�v�g�u�f�b �h�l�e�h�`�_�g�b�y�f�b �j�Z�g�g�_�]�h �w�l�Z�i�Z 
�k�j�_�^�g�_�]�h �i�e�_�c�k�l�h�p�_�g�Z, �d�h�l�h�j�u�_ �^�_�l�Z�e�v�g�h �b�a�m�q�_�g�u 
�\ �j�Z�c�h�g�_ �m�k�l�v�y �D�Z�j�Z�d�h�e�Z [�>�_�j�_�\�y�g�d�h, �M�e�v�y�g�h�\, 
�R�m�g�v�d�h�\, 2002]. �K�e�_�^�h�\�Z�l�_�e�v�g�h, �f�b�g�b�f�Z�e�v�g�u�c 
�]�_�h�e�h�]�b�q�_�k�d�b�c �\�h�a�j�Z�k�l �i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o �g�Z�o�h�^�h�d 
�b�a �^�\�m�o �g�b�`�g�b�o �m�j�h�\�g�_�c �j�Z�k�d�h�i�Z 1 �g�_ �^�h�e�`�_�g 
�[�u�l�v �f�h�e�h�`�_ �\�l�h�j�h�c �i�h�e�h�\�b�g�u �k�j�_�^�g�_�]�h �i�e�_�c-
�k�l�h�p�_�g�Z.

�J�Z�k�d�h�i 2. �J�Z�k�d�h�i, �[�j�h�\�d�Z �d�h�l�h�j�h�]�h �g�Z�o�h�^�b�l-
�k�y �g�Z �h�l�g�h�k�b�l�_�e�v�g�h�c �\�u�k�h�l�_ 51 �f, �\�k�d�j�u�e �i�e�_�c-
�k�l�h�p�_�g�h�\�u�_ �h�l�e�h�`�_�g�b�y �g�Z �]�e�m�[�b�g�m �[�h�e�_�_ 11 �f 

�J�b�k. 15. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 8 �\ �j�Z�k�d�h�i�_ 1 �D�Z �j�Z�f�u 
(�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]).
1 – �d�e�x�\�h�\�b�^�g�h�_ �h�j�m�^�b�_; 2 – �i�e�Z�k�l�b�g�q�Z�l�u�c �k�d�h�e; 3 – �k�d�j�_�[�e�h; 

4 – �q�h�i�i�_�j; 5 – �\�u�_�f�q�Z�l�h�_ �h�j�m�^�b�_. 

Fig. 15. The stone inventory from stratum 8 in trench 1 of 
the Karama site (after (Derevianko, Shunkov, Bolikhov-

skaya et al., 2005)).
1 – a beak-shaped implement; 2 – a blade ß ake; 3 – a side-scraper; 

4 – a chopper; 5 – a notched tool. 
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(�j�b�k. 16). �< �k�l�j�h�_�g�b�b �j�Z�a�j�_�a�Z �\�u�^�_�e�_�g�u 14 �e�b�l�h-
�e�h�]�b�q�_�k�d�b�o �i�h�^�j�Z�a�^�_�e�_�g�b�c, �d�h�l�h�j�u�_ �i�j�_�^�k�l�Z�\�e�_�g�u 
�^�\�m�f�y �l�b�i�Z�f�b �h�l�e�h�`�_�g�b�c – �i�h�d�j�h�\�g�u�f�b �k�d�e�h�g�h-
�\�u�f�b (�j�b�k. 17) �b �i�j�h�e�x�\�b�Z�e�v�g�h-�Z�e�e�x�\�b�Z�e�v�g�u�f�b 
(�j�b�k. 18). �I�h �o�Z�j�Z�d�l�_�j�m �a�Z�e�_�]�Z�g�b�y �b �k�l�j�m�d�l�m�j�_ �h�g�b 
�^�_�e�y�l�k�y �g�Z �l�j�b �j�Z�a�g�h�\�j�_�f�_�g�g�u�_ �l�h�e�s�b.

�G�b�`�g�y�y �q�Z�k�l�v �j�Z�a�j�_�a�Z (�k�e�h�b 14–8, �\�k�d�j�u�l�Z�y 
�f�h�s�g�h�k�l�v 6,5 �f) �\�u�i�h�e�g�_�g�Z �q�_�l�d�h �k�l�j�Z�l�b�n�b�p�b�j�h-
�\�Z�g�g�h�c �l�h�e�s�_�c �i�_�j�_�k�e�Z�b�\�Z�x�s�b�o�k�y �\�Z�e�m�g�g�h-�]�e�u-
�[�h�\�u�o, �]�Z�e�_�q�g�h-�]�j�Z�\�b�c�g�u�o �b �k�m�i�_�k�q�Z�g�h-�]�e�b�g�b�k�l�u�o 
�h�l�e�h�`�_�g�b�c �k �i�j�b�a�g�Z�d�Z�f�b �Z�e�e�x�\�b�Z�e�v�g�h�]�h �b �i�j�h�e�x-
�\�b�Z�e�v�g�h�]�h �]�_�g�_�a�b�k�Z. �< �_�_ �h�k�g�h�\�Z�g�b�b (�k�e�h�b 14, 13) 
�a�Z�e�_�]�Z�_�l �]�e�u�[�h�\�h-�s�_�[�g�b�k�l�u�c �f�Z�l�_�j�b�Z�e �k �e�b�g�a�Z�f�b 
�i�_�k�d�h�\ �`�_�e�l�h�\�Z�l�h-�a�_�e�_�g�h�\�Z�l�u�o �h�l�l�_�g�d�h�\, �i�j�h�k�e�h-
�y�f�b �\�l�h�j�b�q�g�h�]�h �h�`�_�e�_�a�g�_�g�b�y �j�`�Z�\�h-�h�o�j�b�k�l�h�]�h �b 
�d�j�Z�k�g�h-�[�m�j�h�]�h �p�\�_�l�Z �b �k�e�h�b�k�l�u�f�b �\�d�e�x�q�_�g�b�y�f�b 

�f�_�e�d�h�c �h�d�Z�l�Z�g�g�h�c �]�Z�e�v�d�b. �H�l�e�h�`�_�g�b�y �g�Z�k�u�s�_�g�u 
�k�_�j�h�\�Z�l�h-�i�Z�e�_�\�u�f�b �k�e�x�^�b�k�l�u�f�b �i�_�k�d�Z�f�b, �f�_�k�l�Z-
�f�b �o�h�j�h�r�h �h�l�f�u�l�u�f�b, �g�h �g�_ �k�h�j�l�b�j�h�\�Z�g�g�u�f�b. �D�h-
�e�b�q�_�k�l�\�h �]�j�m�[�h�h�[�e�h�f�h�q�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �a�Z�f�_�l�g�h 
�m�\�_�e�b�q�b�\�Z�_�l�k�y �\�g�b�a �i�h �j�Z�a�j�_�a�m. �>�e�y �g�_�]�h �o�Z�j�Z�d�l�_�j-
�g�u �o�h�j�h�r�Z�y (�^�h 2–3-�]�h �d�e�Z�k�k�h�\) �h�d�Z�l�Z�g�g�h�k�l�v �b �j�Z�a-
�g�h�h�[�j�Z�a�g�u�c �i�_�l�j�h�]�j�Z�n�b�q�_�k�d�b�c �k�h�k�l�Z�\ �k �[�h�e�v�r�b�f 
�d�h�e�b�q�_�k�l�\�h�f �w�d�a�h�l�b�q�_�k�d�b�o �i�h�j�h�^, �i�h�k�l�m�i�b�\�r�b�o 
�b�a �\�_�j�o�h�\�b�c �[�Z�k�k�_�c�g�Z �:�g�m�y.

�=�e�u�[�h�\�h-�s�_�[�g�b�k�l�u�_ �h�l�e�h�`�_�g�b�y �i�_�j�_�d�j�u�l�u 
�i�e�h�l�g�u�f�b �]�h�j�b�a�h�g�l�Z�e�v�g�h- �b �e�b�g�a�h�\�b�^�g�h-�k�e�h�b�k�l�u-
�f�b �h�i�_�k�q�Z�g�_�g�g�u�f�b �k�m�]�e�b�g�d�Z�f�b, �k�m�i�_�k�y�f�b �b �i�_�k�d�Z-
�f�b �l�_�f�g�h-�[�m�j�u�o, �h�o�j�b�k�l�h-�d�j�Z�k�g�u�o �b �a�_�e�_�g�h�\�Z�l�h-
�k�_�j�u�o �l�h�g�h�\ (�k�e�h�b 12–8). �H�l�e�h�`�_�g�b�y �\�d�e�x�q�Z�x�l 
�i�j�h�k�e�h�b �b �e�b�g�a�u �\�u�\�_�l�j�_�e�h�]�h �]�Z�e�_�q�g�h-�]�j�Z�\�b�c�g�h�]�h 
�f�Z�l�_�j�b�Z�e�Z, �g�Z�e�h�`�_�g�g�u�_ �h�o�j�b�k�l�u�_ �i�j�h�k�e�h�b �\�l�h-

�J�b�k. 17. �<�_�j�o�g�y�y �q�Z�k�l�v �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c 
�\ �j�Z�k�d�h�i�_ 2 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b-

�o�h�\�k�d�Z�y �b �^�j., 2005]).

Fig. 17. The upper portion of the Pleistocene deposits in 
excavation trench 2 of the Karama site (after (Derevianko, 

Shunkov, Bolikhovskaya et al., 2005)).

�J�b�k. 16. �<�b�^ �g�Z �j�Z�k�d�h�i 2 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v-
�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]).

Fig. 16. The view of excavation trench 2 of the Karama site 
(after (Derevianko, Shunkov, Bolikhovskaya, et al., 2005)).
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�j�b�q�g�h�]�h �h�`�_�e�_�a�g�_�g�b�y, �f�Z�j�]�Z�g�p�_�\�h�c �p�_�f�_�g�l�Z�p�b�b 
�b �l�h�g�d�b�_ �]�h�j�b�a�h�g�l�Z�e�v�g�u�_ �i�h�e�h�k�d�b �]�b�^�j�h�h�d�b�k�e�h�\ 
�`�_�e�_�a�Z, �Z �l�Z�d�`�_ �f�_�e�d�b�_ �h�d�Z�l�Z�g�g�u�_ �\�Z�e�m�g�u, �m�f�_-
�j�_�g�g�h �b �o�h�j�h�r�h (�^�h 3-�]�h �d�e�Z�k�k�Z) �h�d�Z�l�Z�g�g�m�x �]�Z�e�v�d�m, 
�j�Z�a�g�h�a�_�j�g�b�k�l�u�c �]�j�Z�\�b�c, �k�e�Z�[�h�h�]�e�Z�`�_�g�g�u�c �f�_�e�d�b�c 
�s�_�[�_�g�v �b �d�j�m�i�g�m�x �^�j�_�k�\�m �b�a �h�[�e�h�f�d�h�\ �\�u�\�_�l�j�_-
�e�u�o �Z�e�_�\�j�h�e�b�l�h�\, �d�b�k�e�u�o �w�n�n�m�a�b�\�h�\ �b �]�j�Z�g�b�l�g�h�c 
�d�j�h�r�d�b. �H�l�f�_�q�_�g�u �h�l�^�_�e�v�g�u�_ �]�e�u�[�u �k�_�j�h�]�h �]�j�Z-
�g�b�l�Z, �\ �j�Z�a�e�b�q�g�h�c �k�l�_�i�_�g�b �h�[�j�Z�[�h�l�Z�g�g�u�_ �\�h�^�h�c. 
�L�_�d�k�l�m�j�u �h�[�e�_�]�Z�g�b�y �]�e�u�[, �\�Z�e�m�g�h�\ �b �d�j�m�i�g�h�c �]�Z�e�v-
�d�b �i�j�Z�d�l�b�q�_�k�d�b �h�l�k�m�l�k�l�\�m�x�l, �q�l�h �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l 
�h �f�b�g�b�f�Z�e�v�g�u�o �i�h�k�l�k�_�^�b�f�_�g�l�Z�p�b�h�g�g�u�o �i�h�^�\�b�`-
�d�Z�o �b�e�b �k�f�_�s�_�g�b�y�o.

�< �\�_�j�o�g�_�c �i�h�e�h�\�b�g�_ �l�h�e�s�b �h�l�q�_�l�e�b�\�h �\�u�^�_�e�y-
�_�l�k�y �i�_�^�h�d�h�f�i�e�_�d�k (�k�e�h�c 10) �b�a �^�\�m�o �i�h�c�f�_�g�g�u�o 
�f�h�g�l�f�h�j�b�e�e�h�g�b�l�h�\�u�o �i�h�q�\, �j�Z�a�^�_�e�_�g�g�u�o �i�j�h�k�e�h-
�_�f �]�j�Z�\�_�e�b�l�Z �k �[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f �]�e�b�g�y�g�u�o 
�a�_�j�_�g. �I�h�q�\�u �h�d�j�Z�r�_�g�u �\ �l�_�f�g�h-�d�h�j�b�q�g�_�\�u�_ �l�h�g�Z, 

�b�f�_�x�l �]�e�b�g�b�k�l�u�c �f�_�o�Z�g�b�q�_�k�d�b�c �k�h�k�l�Z�\ �b �o�Z�j�Z�d-
�l�_�j�g�m�x �h�k�d�h�e�v�q�Z�l�m�x �k�l�j�m�d�l�m�j�m. �< �f�b�g�_�j�Z�e�h�]�b-
�q�_�k�d�h�f �k�h�k�l�Z�\�_ �i�h�q�\�_�g�g�h�]�h �h�k�Z�^�d�Z �i�j�_�h�[�e�Z�^�Z�x�l 
�f�h�g�l�f�h�j�b�e�e�h�g�b�l �b �]�b�^�j�h�k�e�x�^�Z.

�K�j�_�^�g�y�y �q�Z�k�l�v �j�Z�a�j�_�a�Z (�k�e�h�c 7, �f�h�s�g�h�k�l�v 2,5 �f) 
�h�[�j�Z�a�h�\�Z�g�Z �l�h�e�s�_�c �]�j�m�[�h�h�[�e�h�f�h�q�g�u�o �\�Z�e�m�g�g�h-
�]�e�u�[�h�\�u�o �h�l�e�h�`�_�g�b�c �o�Z�j�Z�d�l�_�j�g�h�]�h �d�j�Z�k�g�h�\�Z�l�h-
�d�h�j�b�q�g�_�\�h�]�h �p�\�_�l�Z. �A�Z�i�h�e�g�b�l�_�e�v �i�j�_�^�k�l�Z�\�e�_�g �i�e�h-
�o�h �k�h�j�l�b�j�h�\�Z�g�g�u�f �k�b�e�v�g�h�h�]�e�b�g�_�g�g�u�f �k�m�]�e�b�g�b-
�k�l�h-�i�_�k�q�Z�g�u�f �f�Z�l�_�j�b�Z�e�h�f, �h�[�b�e�v�g�h �g�Z�k�u�s�_�g�g�u�f 
�]�j�Z�\�b�_�f �b �^�j�_�k�\�h�c. �K�j�_�^�b �]�j�m�[�h�h�[�e�h�f�h�q�g�h�]�h �f�Z�l�_-
�j�b�Z�e�Z �i�j�_�h�[�e�Z�^�Z�x�l �d�j�m�i�g�h�a�_�j�g�b�k�l�u�_ �]�j�Z�g�b�l�h�b�^�u 
�b �d�b�k�e�u�_ �w�n�n�m�a�b�\�u �k �\�d�e�x�q�_�g�b�y�f�b �i�e�h�k�d�b�o �]�h�j�b-
�a�h�g�l�Z�e�v�g�h �e�_�`�Z�s�b�o �]�e�u�[ �k�\�_�l�e�h-�k�_�j�h�]�h �]�j�Z�g�b�l�Z 
�j�Z�a�f�_�j�h�f �^�h 1 �f. �G�_�d�h�l�h�j�u�_ �]�e�u�[�u �i�h�^�\�_�j�]�e�b�k�v 
�b�g�l�_�g�k�b�\�g�h�f�m �\�u�\�_�l�j�b�\�Z�g�b�x; �\�k�l�j�_�q�Z�x�l�k�y �h�[�j�Z�a-
�p�u, �k�e�Z�[�h �h�[�j�Z�[�h�l�Z�g�g�u�_ �\�h�^�h�c. �< �d�j�h�\�e�_ �l�h�e�s�b 
�a�g�Z�q�b�l�_�e�v�g�Z�y �q�Z�k�l�v �g�_�[�h�e�v�r�b�o (0,1–0,2 �f) �i�e�h-
�k�d�b�o �]�e�u�[ �]�j�Z�g�b�l�Z �j�Z�a�e�h�`�b�e�Z�k�v �^�h �^�j�_�k�\�u �b�e�b �^�h 
�k�h�k�l�h�y�g�b�y �k�_�j�h�c �]�e�b�g�u �k �a�_�j�g�Z�f�b �d�\�Z�j�p�Z. �H�k�h-
�[�_�g�g�h�k�l�b �]�j�Z�g�m�e�h�f�_�l�j�b�q�_�k�d�h�]�h �k�h�k�l�Z�\�Z �b �i�e�h�o�Z�y 
�k�h�j�l�b�j�h�\�Z�g�g�h�k�l�v �m�d�Z�a�u�\�Z�x�l �g�Z �i�j�h�e�x�\�b�Z�e�v�g�h�_ 
�i�j�h�b�k�o�h�`�^�_�g�b�_ �h�l�e�h�`�_�g�b�c, �o�h�l�y �\ �g�b�`�g�_�c �q�Z�k�l�b 
�l�h�e�s�b �h�l�f�_�q�_�g�u �\�d�e�x�q�_�g�b�y �o�h�j�h�r�h �h�d�Z�l�Z�g�g�h�]�h 
�k�b�e�v�g�h�\�u�\�_�l�j�_�e�h�]�h �f�_�e�d�h�]�Z�e�_�q�g�h�]�h �b �]�j�Z�\�b�c�g�h�]�h 
�f�Z�l�_�j�b�Z�e�Z.

�<�_�j�o�g�y�y �q�Z�k�l�v �j�Z�a�j�_�a�Z (�k�e�h�b 6–1, �h�[�s�Z�y �f�h�s-
�g�h�k�l�v 2,5 �f) �k�n�h�j�f�b�j�h�\�Z�g�Z �e�_�]�d�b�f�b �b �k�j�_�^�g�b�f�b 
�e�_�k�k�h�\�b�^�g�u�f�b �k�m�]�e�b�g�d�Z�f�b �k�_�j�h�\�Z�l�h-�`�_�e�l�u�o �b �i�Z-
�e�_�\�u�o �l�h�g�h�\ �k �]�m�f�m�k�h�\�u�f�b �]�h�j�b�a�h�g�l�Z�f�b �i�h�]�j�_-
�[�_�g�g�u�o �i�h�q�\. �<�k�l�j�_�q�Z�x�l�k�y �h�l�g�h�k�b�l�_�e�v�g�h �j�_�^�d�b�_ 
�\�d�e�x�q�_�g�b�y �]�j�Z�\�b�y �b �^�j�_�k�\�u – �j�_�a�m�e�v�l�Z�l �]�e�Z�\�g�u�f 
�h�[�j�Z�a�h�f �[�b�h�]�_�g�g�h�c �Z�d�l�b�\�g�h�k�l�b �a�_�f�e�_�j�h�_�\. �< �g�b�`-
�g�_�c �q�Z�k�l�b �l�h�e�s�b �h�l�f�_�q�_�g�u �_�^�b�g�b�q�g�u�_ �\�d�e�x�q�_-
�g�b�y �h�k�l�j�h�]�j�Z�g�g�h�]�h �f�_�e�d�h�]�h �s�_�[�g�y, �\ �h�k�g�h�\�g�h�f 
�w�n�n�m�a�b�\�h�\. �G�Z�b�[�h�e�_�_ �h�l�q�_�l�e�b�\�h �\�u�^�_�e�y�x�l�k�y �^�\�Z 
�]�h�j�b�a�h�g�l�Z �]�m�f�m�k�Z�p�b�b (�k�e�h�b 4 �b 6), �\�u�i�h�e�g�_�g�g�u�_ 
�h�^�g�h�j�h�^�g�u�f�b �i�e�h�l�g�u�f�b �i�e�Z�k�l�b�q�g�u�f�b �k�_�j�h�\�Z�l�h-
�d�h�j�b�q�g�_�\�u�f�b �h�l�_�f�g�_�g�g�u�f�b �k�m�]�e�b�g�d�Z�f�b. �<�_�g�q�Z�_�l 
�j�Z�a�j�_�a �i�h�q�\�_�g�g�h-�j�Z�k�l�b�l�_�e�v�g�u�c �]�h�j�b�a�h�g�l �k�h�\�j�_-
�f�_�g�g�h�c �q�_�j�g�h�a�_�f�h�\�b�^�g�h�c �i�h�q�\�u (�k�e�h�c 1), �i�j�_�^-
�k�l�Z�\�e�_�g�g�u�c �e�_�k�k�h�\�b�^�g�u�f�b �k�b�e�v�g�h�]�m�f�m�k�b�j�h�\�Z�g-
�g�u�f�b �k�m�]�e�b�g�d�Z�f�b.

�< �k�l�j�h�_�g�b�b �j�Z�a�j�_�a�Z �k�\�_�j�o�m �\�g�b�a �\�k�d�j�u�l�u �k�e�_-
�^�m�x�s�b�_ �h�l�e�h�`�_�g�b�y (�j�b�k. 19).

�K�e�h�c 1. �=�m�f�m�k�h�\�u�c �]�h�j�b�a�h�g�l �k�h�\�j�_�f�_�g�g�h�c �q�_�j-
�g�h�a�_�f�h�\�b�^�g�h�c �i�h�q�\�u. �I�j�_�^�k�l�Z�\�e�_�g �e�_�k�k�h�\�b�^�g�u�f�b 
�k�b�e�v�g�h�]�m�f�m�k�b�j�h�\�Z�g�g�u�f�b �k�m�]�e�b�g�d�Z�f�b. �K�l�j�m�d�l�m�j�Z �\ 
�\�_�j�o�g�_�c �q�Z�k�l�b �k�e�h�y �a�_�j�g�b�k�l�Z�y, �\ �k�j�_�^�g�_�c – �[�e�b�a�d�Z�y 
�d �k�l�h�e�[�q�Z�l�h-�i�j�b�a�f�Z�l�b�q�_�k�d�h�c, �\ �g�b�`�g�_�c – �d�j�m�i�g�h-
�d�h�f�d�h�\�Z�l�Z�y. �F�h�s�g�h�k�l�v �k�e�h�y �i�Z�^�Z�_�l �\�g�b�a �i�h �k�d�e�h-
�g�m �\ �k�h�h�l�\�_�l�k�l�\�b�b �k �k�h�\�j�_�f�_�g�g�u�f �m�d�e�h�g�h�f �^�g�_�\-
�g�h�c �i�h�\�_�j�o�g�h�k�l�b �h�l 0,7 �^�h 0,5 �f .

�J�b�k. 18. �G�b�`�g�y�y �q�Z�k�l�v �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c 
�\ �j�Z�k�d�h�i�_ 2 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b-

�o�h�\�k�d�Z�y �b �^�j., 2005]).

Fig. 18. The lower portion of the Pleistocene deposits in the 
excavation trench 2 of Karama (after (Derevianko, Shun-

kov, Bolikhovskaya et al., 2005)).
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�K�e�h�c 2. �K�m�]�e�b�g�h�d �e�_�k�k�h�\�b�^�g�u�c �i�Z�e�_�\�u�c, �i�j�b 
�\�u�k�u�o�Z�g�b�b �[�_�e�_�k�u�c, �i�u�e�_�\�Z�l�u�c. �K�l�j�m�d�l�m�j�Z �\ �d�j�h�\-
�e�_ �d�j�m�i�g�h�d�h�f�d�h�\�Z�l�Z�y, �\ �i�h�^�h�r�\�_ �i�_�j�_�o�h�^�b�l �\ �f�Z�k-
�k�b�\�g�m�x, �i�_�e�b�l�h�f�h�j�n�g�m�x. �<�b�^�g�Z �l�h�g�d�Z�y, �i�e�h�o�h �\�u-
�j�Z�`�_�g�g�Z�y �k�m�[�]�h�j�b�a�h�g�l�Z�e�v�g�Z�y �k�e�h�b�k�l�h�k�l�v. �<�d�e�x-
�q�_�g�b�y �h�q�_�g�v �j�_�^�d�b�_, �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �k�\�y�a�Z�g�g�u�_ 
�k �[�b�h�]�_�g�g�h�c �Z�d�l�b�\�g�h�k�l�v�x (�^�j�_�k�\�Z �i�j�h�g�b�d�Z�_�l �i�h 
�o�h�^�Z�f �a�_�f�e�_�j�h�_�\). �G�b�`�g�y�y �]�j�Z�g�b�p�Z �g�_�q�_�l�d�Z�y, �\�h�e-
�g�b�k�l�h-�y�a�u�d�h�\�Z�l�Z�y, �i�j�h�\�h�^�b�l�k�y �i�h �b�a�f�_�g�_�g�b�x �p�\�_-
�l�Z �a�Z�i�h�e�g�b�l�_�e�y. �F�h�s�g�h�k�l�v 0,3–0,4 �f .

�K�e�h�c 3. �K�m�]�e�b�g�h�d �e�_�]�d�b�c �d�h�j�b�q�g�_�\�Z�l�h-�k�_�j�u�o 
�l�h�g�h�\, �i�u�e�_�\�Z�l�u�c, �i�e�Z�k�l�b�q�g�u�c. �F�_�o�Z�g�b�q�_�k�d�b�c 
�k�h�k�l�Z�\ �^�h�k�l�Z�l�h�q�g�h �h�^�g�h�j�h�^�g�u�c, �d �g�b�`�g�_�c �q�Z�k�l�b 
�k�e�h�y �\�h�a�j�Z�k�l�Z�_�l �h�]�e�b�g�_�g�g�h�k�l�v. �G�b�`�g�y�y �]�j�Z�g�b�p�Z 
�q�_�l�d�Z�y, �j�h�\�g�Z�y, �\�u�^�_�e�y�_�l�k�y �i�h �b�a�f�_�g�_�g�b�x �p�\�_�l�Z 
�b �f�_�o�Z�g�b�q�_�k�d�h�]�h �k�h�k�l�Z�\�Z �g�b�`�_�e�_�`�Z�s�_�]�h �h�k�Z�^�d�Z. 
�F�h�s�g�h�k�l�v 0,40–0,45 �f .

�K�e�h�c 4. �K�m�]�e�b�g�h�d �l�y�`�_�e�u�c �k�_�j�h-�d�h�j�b�q�g�_�\�u�c, 
�h�l�_�f�g�_�g�g�u�c, �i�e�Z�k�l�b�q�g�u�c. �H�q�_�\�b�^�g�h, �w�l�h �]�m�f�m�k�h-
�\�u�c �]�h�j�b�a�h�g�l �i�h�]�j�_�[�_�g�g�h�c �i�h�q�\�u. �G�b�`�g�y�y �]�j�Z�g�b-
�p�Z �h�q�_�g�v �j�h�\�g�Z�y, �q�_�l�d�Z�y, �k�m�[�]�h�j�b�a�h�g�l�Z�e�v�g�Z�y. �F�h�s-
�g�h�k�l�v 0,15–0,20 �f .

�K�e�h�c 5. �K�m�]�e�b�g�h�d �k�j�_�^�g�b�c �d�h�j�b�q�g�_�\�u�c, �h�^�g�h-
�j�h�^�g�u�c, �i�e�h�l�g�u�c, �i�e�Z�k�l�b�q�g�u�c, �\ �m�\�e�Z�`�g�_�g�g�h�f 
�k�h�k�l�h�y�g�b�b �f�u�e�d�b�c �g�Z �h�s�m�i�v. �K�l�j�m�d�l�m�j�Z �f�Z�k�k�b�\-
�g�Z�y, �i�_�e�b�l�h�f�h�j�n�g�Z�y. �H�l�f�_�q�_�g�u �_�^�b�g�b�q�g�u�_ �f�_�e-
�d�h�s�_�[�g�b�k�l�u�_ �h�k�l�j�h�]�j�Z�g�g�u�_ �\�d�e�x�q�_�g�b�y, �i�j�_�b�f�m-
�s�_�k�l�\�_�g�g�h �w�n�n�m�a�b�\�h�\. �G�b�`�g�y�y �]�j�Z�g�b�p�Z �g�_�q�_�l�d�Z�y, 
�m�k�e�h�\�g�Z�y, �i�j�h�\�_�^�_�g�Z �i�h �b�a�f�_�g�_�g�b�x �]�j�Z�g�m�e�h�f�_�l�j�b-
�q�_�k�d�h�]�h �k�h�k�l�Z�\�Z �\�d�e�x�q�_�g�b�c (�\�h�a�j�Z�k�l�Z�_�l �^�j�_�k�\�y�g�b-
�k�l�h�k�l�v). �F�h�s�g�h�k�l�v �h�d. 0,3 �f .

�K�e�h�c 6. �K�m�]�e�b�g�h�d, �i�j�Z�d�l�b�q�_�k�d�b �b�^�_�g�l�b�q�g�u�c 
�\�u�r�_�e�_�`�Z�s�_�f�m, �h�l�e�b�q�Z�_�l�k�y �m�\�_�e�b�q�_�g�g�u�f �k�h�^�_�j-
�`�Z�g�b�_�f �^�j�_�k�\�y�g�b�k�l�u�o �\�d�e�x�q�_�g�b�c, �i�h�k�l�m�i�b�\�r�b�o, 
�\�_�j�h�y�l�g�h, �b�a �g�b�`�_�e�_�`�Z�s�_�]�h �]�h�j�b�a�h�g�l�Z. �G�b�`�g�y�y �]�j�Z-
�g�b�p�Z �^�h�k�l�Z�l�h�q�g�h �q�_�l�d�Z�y, �\�h�e�g�b�k�l�h-�a�Z�l�_�q�g�Z�y, �i�j�h�\�h-
�^�b�l�k�y �i�h �j�_�a�d�h�f�m �b�a�f�_�g�_�g�b�x �]�j�Z�g�m�e�h�f�_�l�j�b�q�_�k�d�h�]�h 
�k�h�k�l�Z�\�Z �h�l�e�h�`�_�g�b�c �b �i�h�^�q�_�j�d�b�\�Z�_�l�k�y �b�a�f�_�g�_�g�b�_�f 
�p�\�_�l�Z �a�Z�i�h�e�g�b�l�_�e�y. �F�h�s�g�h�k�l�v 0,10–0,15 �f .

�K�e�h�c 7. �<�Z�e�m�g�g�h-�]�e�u�[�h�\�Z�y �l�h�e�s�Z �k �e�_�]�d�h�k�m�]�e�b-
�g�b�k�l�u�f, �k�b�e�v�g�h �h�^�j�_�k�\�y�g�_�g�g�u�f �a�Z�i�h�e�g�b�l�_�e�_�f. �<�Z-
�e�m�g�u �b �]�e�u�[�u �\ �k�j�_�^�g�_�f 0,2–0,3 �f  �\ �i�h�i�_�j�_�q�g�b�d�_ 
(�_�^�b�g�b�q�g�u�_ – �^�h 1 �f), �i�_�k�l�j�h�]�h �i�_�l�j�h�]�j�Z�n�b�q�_�k�d�h�]�h 
�k�h�k�l�Z�\�Z – �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �d�j�m�i�g�h�a�_�j�g�b�k�l�u�_ �]�j�Z-
�g�b�l�u �b �d�b�k�e�u�_ �k�n�_�j�h�e�b�l�h�\�u�_ �w�n�n�m�a�b�\�u. �H�j�b�_�g-
�l�b�j�h�\�d�Z �d�j�m�i�g�u�o �\�Z�e�m�g�h�\ �b �]�e�u�[ �\ �i�j�b�d�j�h�\�_�e�v�g�h�c 
�q�Z�k�l�b �k�e�h�y �k�h�h�l�\�_�l�k�l�\�m�_�l �_�]�h �a�Z�e�_�]�Z�g�b�x, �\ �k�j�_�^-
�g�_�c – �o�Z�h�l�b�q�_�k�d�Z�y. �F�Z�l�_�j�b�Z�e �s�_�[�g�b�k�l�h�c �n�j�Z�d�p�b�b 
�\ �h�k�g�h�\�g�h�f �h�k�l�j�h�]�j�Z�g�g�u�c, �h�j�b�_�g�l�b�j�h�\�Z�g �o�Z�h�l�b�q�_-
�k�d�b. �< �_�]�h �k�h�k�l�Z�\�_ �m�\�_�e�b�q�b�\�Z�_�l�k�y �^�h�e�y �h�[�e�h�f�d�h�\ 
�w�n�n�m�a�b�\�h�\.

�A�Z�i�h�e�g�b�l�_�e�v �i�h�j�h�\�h�]�h �l�b�i�Z �i�j�_�^�k�l�Z�\�e�_�g �e�_�]-
�d�b�f�b �k�m�]�e�b�g�d�Z�f�b �d�j�Z�k�g�h�\�Z�l�h-�d�h�j�b�q�g�_�\�Z�l�u�o (�k�m�j-

�J�b�k. 19. �J�Z�a�j�_�a �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c �\ �j�Z�k�d�h�i�_ 2 
�D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j.,  

2005]).

Fig. 19. The cross-section of the Pleistocene deposits in 
excavation trench 2 of the Karama site (after (Derevianko, 

Shunkov, Bolikhovskaya et al., 2005)).
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�]�m�q�g�u�o) �l�h�g�h�\, �k�b�e�v�g�h �h�^�j�_�k�\�y�g�_�g�g�u�f�b, �\�b�^�b�f�h 
�a�Z �k�q�_�l �f�b�g�_�j�Z�e�v�g�u�o �Z�]�j�_�]�Z�l�h�\ �b�a �j�Z�a�j�m�r�b�\�r�b�o�k�y 
�]�j�Z�g�b�l�h�\, �k �h�[�b�e�v�g�u�f �\�d�e�x�q�_�g�b�_�f �]�e�b�g�y�g�h�]�h �i�_-
�k�d�Z, �i�e�h�l�g�h�]�h, �j�Z�a�g�h�a�_�j�g�b�k�l�h�]�h, �i�e�h�o�h �k�h�j�l�b�j�h-
�\�Z�g�g�h�]�h, �i�h�e�b�f�b�d�l�h�\�h�]�h, �k �[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f 
�j�Z�a�e�b�q�g�h �h�d�Z�l�Z�g�g�h�]�h �]�j�Z�\�b�y, �]�e�b�g�u, �d�\�Z�j�p�Z, �b�a-
�\�_�k�l�g�y�d�Z, �s�_�[�g�y �b �^�j�_�k�\�u, �i�_�k�q�Z�g�b�d�Z, �Z�e�_�\�j�h�e�b�l�Z, 
�]�j�Z�g�b�l�Z.

�< �g�b�`�g�_�c �q�Z�k�l�b �k�e�h�y �\�k�l�j�_�q�Z�_�l�k�y �d�h�e�h�l�Z�y �]�Z�e�v-
�d�Z �^�h 2-�]�h �d�e�Z�k�k�Z �h�d�Z�l�Z�g�g�h�k�l�b, �\ �h�k�g�h�\�g�h�f �k�e�Z�g-
�p�_�\�h�]�h �b �Z�e�_�\�j�h�e�b�l�h�\�h�]�h �k�h�k�l�Z�\�Z. �I�h�q�l�b �\�_�k�v �h�[-
�e�h�f�h�q�g�u�c �f�Z�l�_�j�b�Z�e, �h�k�h�[�_�g�g�h �h�d�Z�l�Z�g�g�u�c, �i�h�d�j�u�l 
�`�_�e�_�a�h�f�Z�j�]�Z�g�p�_�\�u�f�b �i�e�_�g�d�Z�f�b �\ �\�b�^�_ �Z�f�h�j�n�g�u�o 
�i�y�l�_�g �b �^�_�g�^�j�b�l�h�\. �H�l�k�m�l�k�l�\�b�_ �f�_�o�Z�g�b�q�_�k�d�b�o �i�h-
�\�j�_�`�^�_�g�b�c �g�Z �`�_�e�_�a�h�f�Z�j�]�Z�g�p�_�\�h�c �i�e�_�g�d�_ �k�\�b�^�_-
�l�_�e�v�k�l�\�m�_�l �h �_�_ �h�[�j�Z�a�h�\�Z�g�b�b �m�`�_ �i�h�k�e�_ �n�h�j�f�b�j�h-
�\�Z�g�b�y �h�l�e�h�`�_�g�b�c. �G�b�`�g�y�y �]�j�Z�g�b�p�Z �j�h�\�g�Z�y, �k�m�[�]�h-
�j�b�a�h�g�l�Z�e�v�g�Z�y, �\�u�^�_�e�y�_�l�k�y �i�h �p�\�_�l�h�\�h�f�m �i�_�j�_�o�h�^�m 
�d �g�b�`�_�e�_�`�Z�s�b�f �h�l�e�h�`�_�g�b�y�f. �I�Z�^�_�g�b�_ �g�b�`�g�_�c 
�]�j�Z�g�b�p�u �k�e�h�y �g�_�a�g�Z�q�b�l�_�e�v�g�h�_ – �^�h 3°. �W�l�h �k�\�b-
�^�_�l�_�e�v�k�l�\�m�_�l �h �l�h�f, �q�l�h �i�j�h�e�x�\�b�Z�e�v�g�u�c �d�h�g�m�k 
�\�u�g�h�k�Z, �k�n�h�j�f�b�j�h�\�Z�\�r�b�c �i�h�j�h�^�u �k�e�h�y, �h�i�b�j�Z�e�k�y 
�g�Z �f�_�k�l�g�u�c �[�Z�a�b�k �w�j�h�a�b�b – �\�_�j�h�y�l�g�h, �^�g�b�s�_ �^�h-
�e�b�g�u �:�g�m�y. �L�Z�d�b�f �h�[�j�Z�a�h�f, �m�j�_�a �j�_�d�b �d �g�Z�q�Z�e�m 
�n�h�j�f�b�j�h�\�Z�g�b�y �k�e�h�y �g�Z�o�h�^�b�e�k�y �i�j�b�[�e�b�a�b�l�_�e�v�g�h 
�g�Z 45 �f �\�u�r�_ �k�h�\�j�_�f�_�g�g�h�]�h. �F�h�s�g�h�k�l�v �o�h�j�h�r�h 
�\�u�^�_�j�`�Z�g�Z �b �k�h�k�l�Z�\�e�y�_�l �h�d. 2,5 �f .

�K�e�h�c 8. �I�_�k�q�Z�g�h-�]�j�Z�\�b�c�g�h-�^�j�_�k�\�y�g�b�k�l�u�c �f�Z-
�l�_�j�b�Z�e �`�_�e�l�h�\�Z�l�h-�d�h�j�b�q�g�_�\�u�o �l�h�g�h�\, �i�e�h�l�g�u�c, 
�i�e�h�o�h �k�h�j�l�b�j�h�\�Z�g�g�u�c, �k�b�e�v�g�h�h�]�e�b�g�_�g�g�u�c, �k �_�^�b-
�g�b�q�g�u�f�b �\�d�e�x�q�_�g�b�y�f�b �f�_�e�d�h�c �]�Z�e�v�d�b. �=�j�Z�\�b�c 
�k�h�k�l�h�b�l �b�a �a�_�j�_�g �d�\�Z�j�p�Z, �i�h�e�_�\�h�]�h �r�i�Z�l�Z, �]�e�b�g�u, 
�j�_�`�_ �^�j�m�]�b�o �i�h�j�h�^, �k �[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f �]�e�b-
�g�y�g�h�]�h �i�_�k�d�Z. �K�e�h�b�k�l�h�k�l�v �e�b�g�a�h�\�b�^�g�Z�y, �f�_�k�l�Z�f�b 
�g�_�h�l�q�_�l�e�b�\�Z�y, �g�_�j�Z�\�g�h�f�_�j�g�Z�y, �k �l�h�e�s�b�g�h�c �e�b�g�a 
�^�h 0,03 �f. �B�g�h�]�^�Z �k�e�h�c �\ �d�j�h�\�e�_ �f�Z�j�d�b�j�m�_�l�k�y �l�h�g-
�d�b�f (�^�h 3–5 �k�f), �g�_�\�u�^�_�j�`�Z�g�g�u�f �i�h �i�j�h�k�l�b�j�Z-
�g�b�x �e�b�g�a�h�\�Z�l�u�f �i�j�h�k�e�h�_�f �Z�e�_�\�j�b�l�b�k�l�u�o �k�_�j�h-
�a�_�e�_�g�u�o �k�m�]�e�b�g�d�h�\ �k �i�e�h�o�h �\�u�j�Z�`�_�g�g�h�c �l�h�g�d�h�c 
�k�_�^�b�f�_�g�l�Z�p�b�h�g�g�h�c �k�e�h�b�k�l�h�k�l�v�x, �h�[�h�]�Z�s�_�g�g�u�o 
�f�_�e�d�b�f�b (�^�h 1 �f�f) �g�_�i�j�h�q�g�u�f�b �f�Z�j�]�Z�g�p�_�\�u�f�b 
�k�l�y�`�_�g�b�y�f�b. �< �i�h�^�h�r�\�_ �k�e�h�y �i�_�k�q�Z�g�u�_ �h�l�e�h�`�_-
�g�b�y �i�h�k�l�_�i�_�g�g�h, �[�_�a �q�_�l�d�h�c �]�j�Z�g�b�p�u, �a�Z�f�_�s�Z�x�l�k�y 
�f�Z�k�k�b�\�g�u�f �i�_�k�q�Z�g�h-�d�j�m�i�g�h�^�j�_�k�\�y�g�b�k�l�u�f �h�k�Z�^-
�d�h�f �k �\�d�e�x�q�_�g�b�y�f�b �f�_�e�d�h�]�h �]�j�Z�\�b�y �b �h�l�^�_�e�v�g�u�f�b 
�e�b�g�a�h�q�d�Z�f�b �h�]�e�b�g�_�g�g�h�]�h �i�_�k�d�Z. �G�b�`�g�y�y �]�j�Z�g�b�p�Z 
�q�_�l�d�Z�y, �i�h�e�h�]�h�\�h�e�g�b�k�l�Z�y, �a�Z�e�_�]�Z�_�l �i�j�Z�d�l�b�q�_�k�d�b 
�k�m�[�]�h�j�b�a�h�g�l�Z�e�v�g�h, �k �g�_�a�g�Z�q�b�l�_�e�v�g�u�f �i�Z�^�_�g�b�_�f �\ 
�k�l�h�j�h�g�m �j�_�d�b, �\�u�^�_�e�y�_�l�k�y �i�h �p�\�_�l�m �b �b�a�f�_�g�_�g�b�x 
�]�j�Z�g�m�e�h�f�_�l�j�b�q�_�k�d�h�]�h �k�h�k�l�Z�\�Z �h�k�Z�^�d�Z. �F�h�s�g�h�k�l�v 
0,35–0,40 �f .

�K�e�h�c 9. �K�m�]�e�b�g�h�d �k�j�_�^�g�b�c, �h�i�_�k�q�Z�g�_�g�g�u�c, �k�b�e�v-
�g�h�]�e�b�g�b�k�l�u�c �b �h�^�j�_�k�\�y�g�_�g�g�u�c, �k�_�j�u�o �l�h�g�h�\ �k �a�_�e�_-

�g�h�\�Z�l�u�f �h�l�l�_�g�d�h�f �b �g�Z�e�h�`�_�g�g�u�f�b �h�o�j�b�k�l�u�f�b �i�j�h-
�k�e�h�y�f�b �\�l�h�j�b�q�g�h�]�h �h�`�_�e�_�a�g�_�g�b�y, �i�e�h�l�g�u�c, �k �f�Z�k-
�k�b�\�g�h�c �k�l�j�m�d�l�m�j�h�c, �a�_�j�g�Z�f�b �]�e�b�g�u �b �h�l�^�_�e�v�g�u�f�b 
�j�_�^�d�b�f�b �\�d�e�x�q�_�g�b�y�f�b �d�j�m�i�g�h�c �^�j�_�k�\�u �b�a �h�[�e�h�f-
�d�h�\ �\�u�\�_�l�j�_�e�u�o �Z�e�_�\�j�h�e�b�l�h�\ �b �d�b�k�e�u�o �k�n�_�j�h�e�b�l�h-
�\�u�o �w�n�n�m�a�b�\�h�\. �< �i�h�^�h�r�\�_ �k�e�h�y �h�l�f�_�q�_�g�u �l�_�f�g�h-
�[�m�j�u�_ �k �\�b�r�g�_�\�u�f �h�l�l�_�g�d�h�f �i�j�h�k�e�h�b �f�Z�j�]�Z�g�p�_-
�\�h�c �p�_�f�_�g�l�Z�p�b�b, �^�h�\�h�e�v�g�h �i�e�h�l�g�u�_, �f�h�s�g�h�k�l�v�x �^�h 
1–2 �k�f, �q�Z�k�l�b�q�g�h �j�Z�a�e�h�`�b�\�r�b�_�k�y (�h�[�h�o�j�_�g�g�u�_). 
�G�b�`�g�y�y �]�j�Z�g�b�p�Z �q�_�l�d�Z�y, �i�h�e�h�]�h�\�h�e�g�b�k�l�Z�y, �h�k�e�h�`-
�g�_�g�g�Z�y �g�_�a�g�Z�q�b�l�_�e�v�g�u�f�b �i�h�k�l�k�_�^�b�f�_�g�l�Z�p�b�h�g�g�u�f�b 
�b�g�\�h�e�x�p�b�y�f�b, �b�f�_�_�l �k�e�Z�[�u�c (3–5°) �m�d�e�h�g �\�g�b�a �i�h 
�k�d�e�h�g�m; �\�^�h�e�v �g�_�_ �\�k�l�j�_�q�Z�x�l�k�y �f�_�e�d�b�c �s�_�[�_�g�v �b 
�]�Z�e�v�d�Z, �Z �l�Z�d�`�_ �_�^�b�g�b�q�g�u�_ �k�e�Z�[�h�h�d�Z�l�Z�g�g�u�_ �\�Z�e�m�g�u. 
�F�h�s�g�h�k�l�v 0,30–0,35 �f .

�K�e�h�c 10. �I�_�^�h�d�h�f�i�e�_�d�k, �k�h�k�l�h�y�s�b�c �b�a �^�\�m�o 
�i�h�q�\. �<�_�j�o�g�y�y �i�h�q�\�Z �i�j�_�^�k�l�Z�\�e�_�g�Z �l�_�f�g�u�f, �k�_-
�j�h�\�Z�l�h-�d�h�j�b�q�g�_�\�u�f, �i�e�h�l�g�u�f �l�y�`�_�e�u�f �k�m�]�e�b�g-
�d�h�f (�]�e�b�g�h�c) �k �f�_�e�d�b�f�b �a�_�j�d�Z�e�Z�f�b �k�d�h�e�v�`�_�g�b�y 
�b �h�k�d�h�e�v�q�Z�l�h�c, �g�_�h�l�q�_�l�e�b�\�h�c �\�_�j�l�b�d�Z�e�v�g�h �i�j�b�a-
�f�Z�l�b�q�_�k�d�h�c �k�l�j�m�d�l�m�j�h�c, �k �]�e�y�g�p�_�\�u�f �[�e�_�k�d�h�f �g�Z 
�i�e�h�k�d�h�k�l�y�o �k�l�j�m�d�l�m�j�g�u�o �h�l�^�_�e�v�g�h�k�l�_�c �b �j�_�^�d�h 
�l�h�g�d�b�f�b, �`�_�e�l�h�\�Z�l�h-�d�h�j�b�q�g�_�\�u�f�b �i�e�_�g�d�Z�f�b �`�_-
�e�_�a�Z. �I�j�b�k�m�l�k�l�\�m�x�l �j�Z�\�g�h�f�_�j�g�h �j�Z�k�i�j�_�^�_�e�_�g�g�Z�y 
�^�j�_�k�\�Z (�^�h 4 �f�f), �j�_�^�d�h �k�e�Z�[�h�h�d�Z�l�Z�g�g�Z�y �f�_�e�d�Z�y 
�d�\�Z�j�p�b�l�h�\�Z�y �]�Z�e�v�d�Z (�j�Z�a�f�_�j�h�f �^�h 3 �k�f) �i�h�e�_�\�h�]�h 
�r�i�Z�l�Z, �Z�e�_�\�j�h�e�b�l�Z �b �^�j�m�]�b�o �i�Z�e�_�h�a�h�c�k�d�b�o �i�h�j�h�^, 
�g�_�d�h�l�h�j�u�_ �b�a �g�b�o �k�b�e�v�g�h�\�u�\�_�l�j�_�e�u�_. �<�_�j�o�g�y�y �]�j�Z-
�g�b�p�Z �j�Z�a�f�u�l�Z�y, �g�_�j�h�\�g�Z�y, �\�h�e�g�b�k�l�Z�y, �b�g�h�]�^�Z �\ �\�b�^�_ 
�d�e�b�g�u�r�d�h�\ �k �j�Z�a�f�u�l�u�f�b �\�_�j�o�g�b�f�b �d�j�Z�y�f�b. �< �h�k-
�g�h�\�Z�g�b�b �]�h�j�b�a�h�g�l�Z �\�b�^�g�u �d�e�b�g�u�r�d�b �b �d�Z�j�f�Z�g�u. 
�G�b�`�g�y�y �]�j�Z�g�b�p�Z �i�h�k�l�_�i�_�g�g�Z�y, �i�_�j�_�o�h�^ �a�Z�f�_�l�_�g �i�h 
�p�\�_�l�m. �F�h�s�g�h�k�l�v �]�h�j�b�a�h�g�l�Z �\�Z�j�v�b�j�m�_�l �h�l 0,20 �^�h 
0,45 �f . �I�j�h�k�e�h�c, �h�l�^�_�e�y�x�s�b�c �\�_�j�o�g�x�x �i�h�q�\�m �h�l 
�g�b�`�g�_�c, �b�f�_�_�l �g�_�j�Z�\�g�h�f�_�j�g�m�x �f�h�s�g�h�k�l�v (�h�l 0,05 
�^�h 0,1 �f) �b �k�h�k�l�h�b�l �b�a �k�_�j�h�]�h �]�j�m�[�h�a�_�j�g�b�k�l�h�]�h, 
�i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �]�e�b�g�y�g�h�]�h �i�_�k�d�Z �k �[�h�e�v�r�b�f �d�h-
�e�b�q�_�k�l�\�h�f �f�_�e�d�b�o �h�[�e�h�f�d�h�\ (�^�h 3 �f�f) �i�h�e�_�\�h�]�h 
�r�i�Z�l�Z, �j�_�`�_ �d�\�Z�j�p�Z �b �l�h�g�d�b�o �i�h�e�u�o �i�j�b�d�h�j�g�_�\�u�o 
�d�h�g�d�j�_�p�b�c �]�b�^�j�h�h�d�b�k�e�h�\ �`�_�e�_�a�Z. �I�h�k�e�_�^�g�b�_ �l�Z�d�`�_ 
�h�[�j�Z�a�m�x�l �l�h�g�d�b�_ �i�e�_�g�d�b �g�Z �i�e�h�k�d�h�k�l�y�o �k�l�j�m�d�l�m�j-
�g�u�o �h�l�^�_�e�v�g�h�k�l�_�c.

�G�b�`�g�y�y �i�h�q�\�Z �k�e�h�`�_�g�Z �f�Z�k�k�b�\�g�u�f �k�m�]�e�b�g�d�h�f 
(�]�e�b�g�h�c), �l�_�f�g�u�f, �d�h�j�b�q�g�_�\�Z�l�h-�k�_�j�u�f, �i�e�h�l�g�u�f. 
�< �h�l�e�b�q�b�_ �h�l �\�_�j�o�g�_�c �i�h�q�\�u �g�b�`�g�y�y �k�h�^�_�j�`�b�l 
�[�h�e�v�r�_ �h�[�e�h�f�d�h�\ �f�_�e�d�h�]�h �s�_�[�g�y �d�\�Z�j�p�Z, �i�h�e�_-
�\�u�o �r�i�Z�l�h�\, �Z�e�_�\�j�h�e�b�l�Z, �b�g�h�]�^�Z �^�h�k�l�b�]�Z�x�s�b�o 
2 �k�f �\ �i�h�i�_�j�_�q�g�b�d�_. �<�_�j�o�g�y�y �]�j�Z�g�b�p�Z �]�h�j�b�a�h�g�l�Z 
�g�_�j�h�\�g�Z�y, �\ �\�b�^�_ �\�u�k�l�m�i�Z�x�s�b�o �i�h�e�m�k�n�_�j. �G�b�`�g�y�y 
�]�j�Z�g�b�p�Z �i�j�_�^�k�l�Z�\�e�_�g�Z �d�e�b�g�u�r�d�Z�f�b �b �d�Z�j�f�Z�g�Z�f�b, 
�g�u�j�y�x�s�b�f�b �f�_�`�^�m �]�e�u�[�Z�f�b �]�j�Z�g�b�l�Z �b �Z�e�_�\�j�h�e�b-
�l�Z. �F�h�s�g�h�k�l�v �k�h�k�l�Z�\�e�y�_�l 0,2 �f. �I�_�j�_�o�h�^ �\ �]�e�_�_�\�u�c 
�]�h�j�b�a�h�g�l �i�h�k�l�_�i�_�g�g�u�c. �< �h�k�g�h�\�Z�g�b�b �k�e�h�y �a�Z�e�_�]�Z�_�l 
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�e�b�g�a�Z, �h�[�h�]�Z�s�_�g�g�Z�y �h�[�e�h�f�h�q�g�u�f �f�Z�l�_�j�b�Z�e�h�f �k 
�\�d�e�x�q�_�g�b�_�f �h�l�^�_�e�v�g�u�o �]�e�u�[ �^�h 1 �f �\ �i�h�i�_�j�_�q�g�b�d�_. 
�G�b�`�g�y�y �]�j�Z�g�b�p�Z �k�e�h�y �q�_�l�d�Z�y, �g�_�j�h�\�g�Z�y, �\�h�e�g�b�k�l�Z�y, 
�k �h�l�^�_�e�v�g�u�f�b �d�Z�j�f�Z�g�h�h�[�j�Z�a�g�u�f�b �b �r�b�j�h�d�b�f�b �d�e�b-
�g�h�\�b�^�g�u�f�b �m�]�e�m�[�e�_�g�b�y�f�b �g�Z 0,10–0,15 �f  �\ �d�j�h�\�e�_ 
�i�h�^�k�l�b�e�Z�x�s�b�o �h�l�e�h�`�_�g�b�c, �\�u�^�_�e�y�_�l�k�y �i�h �p�\�_�l�m �b 
�b�a�f�_�g�_�g�b�x �]�j�Z�g�m�e�h�f�_�l�j�b�q�_�k�d�h�]�h �k�h�k�l�Z�\�Z �h�k�Z�^�d�Z, 
�i�h�^�q�_�j�d�b�\�Z�_�l�k�y �i�j�h�k�e�h�_�f �k�m�]�e�b�g�d�h�\ �[�m�j�u�o �l�h�g�h�\. 
�H�[�s�Z�y �f�h�s�g�h�k�l�v �i�_�^�h�d�h�f�i�e�_�d�k�Z – 0,9 �f .

�K�e�h�c 11. �K�m�]�e�b�g�d�b �d�h�j�b�q�g�_�\�Z�l�h-�k�_�j�u�o (�l�_�f-
�g�u�o) �b �d�h�j�b�q�g�_�\�Z�l�h-�h�o�j�b�k�l�u�o (�j�`�Z�\�u�o) �l�h�g�h�\, �k �h�l-
�^�_�e�v�g�u�f�b �i�y�l�g�Z�f�b �h�[�h�o�j�_�g�g�h�k�l�b, �e�_�]�d�b�_ �b �k�j�_�^-
�g�b�_ (�^�h �l�y�`�_�e�h�]�h), �Z�e�_�\�j�b�l�b�k�l�u�_, �h�i�_�k�q�Z�g�_�g�g�u�_ �b 
�h�^�j�_�k�\�y�g�_�g�g�u�_, �i�e�h�l�g�u�_, �f�Z�k�k�b�\�g�u�_, �k �h�[�b�e�v�g�u�f 
�k�h�^�_�j�`�Z�g�b�_�f �i�h�e�b�f�b�d�l�h�\�h�]�h, �j�Z�a�g�h�a�_�j�g�b�k�l�h�]�h, 
�k�b�e�v�g�h �]�e�b�g�b�k�l�h�]�h �i�_�k�d�Z, �k �g�_�h�l�q�_�l�e�b�\�h�c �f�_�e�d�h�c 
�d�h�k�h�c �k�e�h�b�k�l�h�k�l�v�x. �G�Z�[�e�x�^�Z�x�l�k�y �d�j�Z�k�g�h-�[�m�j�u�_ 
�i�j�h�k�e�h�b �d�h�g�p�_�g�l�j�Z�p�b�b �]�b�^�j�h�h�d�b�k�e�h�\ �`�_�e�_�a�Z. �I�h-
�^�h�r�\�Z �k�e�h�y �f�Z�j�d�b�j�m�_�l�k�y �]�h�j�b�a�h�g�l�h�f �h�[�h�]�Z�s�_�g�b�y 
�h�[�e�h�f�h�q�g�u�f �f�Z�l�_�j�b�Z�e�h�f �k �\�d�e�x�q�_�g�b�_�f �[�m�j�h�\�Z-
�l�h-�h�o�j�b�k�l�h�]�h, �i�e�h�o�h �k�h�j�l�b�j�h�\�Z�g�g�h�]�h, �]�e�b�g�b�k�l�h�]�h, 
�k�e�Z�[�h�h�d�Z�l�Z�g�g�h�]�h �]�j�Z�\�b�y �k �[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f 
�j�Z�a�g�h�a�_�j�g�b�k�l�h�]�h �]�e�b�g�y�g�h�]�h �i�_�k�d�Z �b �j�Z�a�e�b�q�g�h �h�d�Z-
�l�Z�g�g�u�f�b �]�Z�e�v�d�h�c �b �\�Z�e�m�g�Z�f�b �]�j�Z�g�b�l�Z �^�h 0,1 �f 
�\ �i�h�i�_�j�_�q�g�b�d�_. �I�h�^�h�r�\�Z �k�e�h�y �i�j�h�\�h�^�b�l�k�y �i�h �q�_�l�d�h 
�\�u�j�Z�`�_�g�g�h�f�m �]�h�j�b�a�h�g�l�m �h�[�h�]�Z�s�_�g�b�y �]�b�^�j�h�h�d�b�k�e�Z-
�f�b �`�_�e�_�a�Z �k�h�q�g�h�c �d�j�Z�k�g�h�\�Z�l�h-�[�m�j�h�c �h�d�j�Z�k�d�b. �G�b�-̀
�g�y�y �]�j�Z�g�b�p�Z �q�_�l�d�Z�y, �g�_�j�h�\�g�Z�y (�f�_�e�d�h�\�h�e�g�b�k�l�Z�y) 
�\ �k�h�h�l�\�_�l�k�l�\�b�b �k �g�_�j�h�\�g�h�k�l�v�x �\�Z�e�m�g�g�h-�s�_�[�g�b�k�l�u�o 
�\�d�e�x�q�_�g�b�c. �F�h�s�g�h�k�l�v 0,5–0,7 �f .

�K�e�h�c 12. �K�m�i�_�k�b �b �i�_�k�d�b �k�_�j�h�\�Z�l�u�o, �h�o�j�b�k�l�u�o 
�b �[�m�j�h�\�Z�l�u�o �l�h�g�h�\, �]�e�b�g�b�k�l�u�_, �h�`�_�e�_�a�g�_�g�g�u�_, 
�i�h�e�b�f�b�d�l�h�\�u�_ (�d�\�Z�j�p, �i�h�e�_�\�u�_ �r�i�Z�l�u, �h�[�e�h�f�d�b 
�w�n�n�m�a�b�\�h�\), �k�e�Z�[�h�k�e�x�^�b�k�l�u�_, �g�Z�k�u�s�_�g�g�u�_ �i�j�h-
�k�e�h�y�f�b �i�e�h�o�h �k�h�j�l�b�j�h�\�Z�g�g�h�]�h, �\ �j�Z�a�g�h�c �k�l�_�i�_�g�b 
�h�d�Z�l�Z�g�g�h�]�h �\�Z�e�m�g�g�h-�s�_�[�g�b�k�l�h-�^�j�_�k�\�y�g�b�k�l�h�]�h �f�Z-
�l�_�j�b�Z�e�Z. �L�_�d�k�l�m�j�Z �e�b�g�a�h�\�Z�l�h-�k�e�h�b�k�l�Z�y. �G�b�`�g�y�y 
�]�j�Z�g�b�p�Z �q�_�l�d�Z�y, �f�Z�j�d�b�j�h�\�Z�g�Z �f�h�s�g�u�f (�^�h 0,1 �f) 
�[�m�j�h�p�\�_�l�g�u�f �]�h�j�b�a�h�g�l�h�f �h�[�h�]�Z�s�_�g�b�y �]�b�^�j�h�h�d�b�k-
�e�Z�f�b �`�_�e�_�a�Z. �I�h �]�_�g�_�a�b�k�m �k�e�h�c �[�e�b�a�h�d �d �n�Z�p�b�b 
�i�j�b�j�m�k�e�h�\�u�o �h�l�f�_�e�_�c. �:�e�e�x�\�b�Z�e�v�g�Z�y �k�h�j�l�b�j�h�\�d�Z 
�\�u�j�Z�`�_�g�Z �i�e�h�o�h. �F�h�s�g�h�k�l�v 0,25–0,50 �f .

�K�e�h�c 13. �=�e�u�[�h�\�h-�s�_�[�g�b�k�l�Z�y �l�h�e�s�Z �d�j�Z�k�g�h�\�Z-
�l�h-�d�h�j�b�q�g�_�\�h�]�h �p�\�_�l�Z. �F�Z�l�_�j�b�Z�e �i�e�h�o�h �k�h�j�l�b�j�h-
�\�Z�g�g�u�c, �k �a�Z�i�h�e�g�b�l�_�e�_�f �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �i�h�j�h-
�\�h�]�h �l�b�i�Z, �k�e�Z�[�h�]�e�b�g�b�k�l�u�f, �k �i�j�h�k�e�h�y�f�b �\�l�h�j�b�q�g�h -
�]�h �h�`�_�e�_�a�g�_�g�b�y �j�`�Z�\�h-�h�o�j�b�k�l�u�o �b �[�m�j�u�o �l�h�g�h�\, 
�\�d�e�x�q�_�g�b�_�f �e�b�g�a �`�_�e�l�h�\�Z�l�h-�a�_�e�_�g�h�\�Z�l�u�o �i�_�k�d�h�\ 
�b �i�j�h�k�e�h�y�f�b �f�_�e�d�h�c �]�Z�e�v�d�b 2–3-�]�h �d�e�Z�k�k�Z �h�d�Z�l�Z�g-
�g�h�k�l�b, �k�h�k�l�Z�\�e�y�x�s�_�c �^�h 20–30 % �\�k�_�]�h �h�[�e�h�f�h�q-
�g�h�]�h �f�Z�l�_�j�b�Z�e�Z. �F�h�s�g�h�k�l�v 2,1–2,2 �f .

�K�e�h�c 14. �=�Z�e�_�q�g�h-�s�_�[�g�b�k�l�h-�]�j�Z�\�b�c�g�h-�^�j�_�k�\�y-
�g�b�k�l�Z�y �l�h�e�s�Z �k �h�[�b�e�v�g�u�f �\�d�e�x�q�_�g�b�_�f �\�Z�e�m�g�h�\ 

�b �]�e�u�[. �L�_�d�k�l�m�j�Z �e�b�g�a�h�\�Z�l�h-�k�e�h�b�k�l�Z�y, �k�n�h�j�f�b�j�h-
�\�Z�g�Z �i�j�h�k�e�h�y�f�b �b �e�b�g�a�Z�f�b, �h�[�h�]�Z�s�_�g�g�u�f�b �]�Z�e�_�q-
�g�h-�]�j�Z�\�b�c�g�u�f �f�Z�l�_�j�b�Z�e�h�f. �A�Z�i�h�e�g�b�l�_�e�v �i�h�j�h�\�h�]�h 
�l�b�i�Z, �i�j�_�^�k�l�Z�\�e�_�g �k�m�]�e�b�g�d�Z�f�b �`�_�e�l�h�\�Z�l�h-�i�Z�e�_�\�u�o 
�b �d�h�j�b�q�g�_�\�Z�l�h-�k�_�j�u�o �l�h�g�h�\, �\ �j�Z�a�e�b�q�g�h�c �k�l�_�i�_�g�b 
�h�i�_�k�q�Z�g�_�g�g�u�f�b �b �h�^�j�_�k�\�y�g�_�g�g�u�f�b.

�< �k�j�_�^�g�_�c �b �g�b�`�g�_�c �q�Z�k�l�y�o �j�Z�a�j�_�a�Z �\ �]�j�Z�g�b�p�Z�o 
�e�b�l�h�e�h�]�b�q�_�k�d�b�o �i�h�^�j�Z�a�^�_�e�_�g�b�c 7, 8, 11 �b 12 �a�Z�n�b�d-
�k�b�j�h�\�Z�g�u �q�_�l�u�j�_ �m�j�h�\�g�y �a�Z�e�_�]�Z�g�b�y �j�Z�g�g�_�i�Z�e�_�h-
�e�b�l�b�q�_�k�d�b�o �d�Z�f�_�g�g�u�o �b�a�^�_�e�b�c �]�Z�e�_�q�g�h-�h�l�s�_�i�g�h�c 
�b�g�^�m�k�l�j�b�b. �B�k�o�h�^�g�u�f �k�u�j�v�_�f �^�e�y �b�a�]�h�l�h�\�e�_�g�b�y 
�h�j�m�^�b�c �k�e�m�`�b�e�b �d�j�m�i�g�u�_ �g�_�h�d�Z�l�Z�g�g�u�_ �h�[�e�h�f�d�b 
�d�b�k�e�u�o �\�m�e�d�Z�g�b�q�_�k�d�b�o �i�h�j�h�^, �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h 
�k�n�_�j�h�e�b�l�h�\�u�o �w�n�n�m�a�b�\�h�\ �b�a �d�h�e�e�x�\�b�Z�e�v�g�h-�i�j�h-
�e�x�\�b�Z�e�v�g�u�o �h�l�e�h�`�_�g�b�c �f�_�k�l�g�h�]�h �i�j�h�b�k�o�h�`�^�_�g�b�y 
[�D�m�e�b�d, �R�m�g�v�d�h�\, 2002]. �H�d�h�e�h 90 % �\�k�_�o �b�a�^�_�e�b�c 
�\�u�i�h�e�g�_�g�h �b�a �i�Z�e�_�h�l�b�i�g�u�o �d�b�k�e�u�o �\�m�e�d�Z�g�b�q�_�k�d�b�o 
�i�h�j�h�^, �b �l�h�e�v�d�h �l�j�b �h�n�h�j�f�e�_�g�u �g�Z �h�[�e�h�f�d�Z�o �i�_�k-
�q�Z�g�b�d�Z. �K�j�_�^�b �\�m�e�d�Z�g�b�q�_�k�d�b�o �i�h�j�h�^ �i�j�_�h�[�e�Z�^�Z�e�b 
�k�n�_�j�h�e�b�l�h�\�u�_ �w�n�n�m�a�b�\�u (78 %). �>�e�y �b�a�]�h�l�h�\�e�_�g�b�y 
�h�j�m�^�b�c �j�_�^�d�h �b�k�i�h�e�v�a�h�\�Z�e�b�k�v �]�j�Z�g�h�n�b�j�u �b �d�\�Z�j-
�p�_�\�u�c �i�h�j�n�b�j, �d�h�l�h�j�u�_ �i�h �\�g�_�r�g�_�f�m �\�b�^�m �b �i�_-
�l�j�h�n�b�a�b�q�_�k�d�b�f �k�\�h�c�k�l�\�Z�f �i�h�o�h�`�b �g�Z �k�n�_�j�h�e�b�l�h-
�\�u�_ �w�n�n�m�a�b�\�u. �<�k�_ �h�g�b �y�\�e�y�x�l�k�y �j�Z�a�g�h�\�b�^�g�h�k�l�y-
�f�b �h�^�g�b�o �b �l�_�o �`�_ �\�m�e�d�Z�g�b�q�_�k�d�b�o �i�h�j�h�^ �b, �k�d�h�j�_�_ 
�\�k�_�]�h, �\�h�k�i�j�b�g�b�f�Z�e�b�k�v �i�_�j�\�h�[�u�l�g�u�f �q�_�e�h�\�_�d�h�f 
�d�Z�d �k�h�\�_�j�r�_�g�g�h �h�^�g�h�l�b�i�g�h�_ �k�u�j�v�_.

�I�h �i�_�l�j�h�]�j�Z�n�b�q�_�k�d�h�f�m �k�h�k�l�Z�\�m �Z�j�l�_�n�Z�d�l�u �b�^�_�g-
�l�b�q�g�u �h�[�e�h�f�h�q�g�h�f�m �f�Z�l�_�j�b�Z�e�m �b�a �d�h�j�_�g�g�u�o �\�u-
�o�h�^�h�\ �i�h �e�_�\�h�f�m �[�h�j�l�m �^�h�e�b�g�u �:�g�m�y, �l.�_. �h�g�b 
�f�_�k�l�g�h�]�h �i�j�h�b�k�o�h�`�^�_�g�b�y. �K�h�f�g�_�g�b�_ �\ �w�l�h�f �f�h�`�_�l 
�\�u�a�u�\�Z�l�v �Z�j�l�_�n�Z�d�l, �h�n�h�j�f�e�_�g�g�u�c �g�Z �o�h�j�h�r�h �h�d�Z-
�l�Z�g�g�h�c �]�Z�e�v�d�_ �i�h�j�n�b�j�b�l�Z, �d�h�l�h�j�u�c �g�_ �h�l�g�h�k�b�l�k�y 
�d �l�b�i�b�q�g�u�f �w�n�n�m�a�b�\�Z�f �Z�g�m�c�k�d�h�]�h �b�e�b �d�Z�j�Z�d�h�e�v-
�k�d�h�]�h �l�b�i�Z, �g�h �f�h�`�_�l �i�j�b�g�Z�^�e�_�`�Z�l�v �d �f�_�k�l�g�h�f�m, 
�o�h�l�y �b �j�_�^�d�h�f�m �f�Z�l�_�j�b�Z�e�m – �^�Z�c�d�h�\�h�c �i�h�j�h�^�_. 
�I�h �i�_�l�j�h�]�j�Z�n�b�q�_�k�d�h�f�m �k�h�k�l�Z�\�m �Z�j�l�_�n�Z�d�l�u �a�Z-
�f�_�l�g�h �h�l�e�b�q�Z�x�l�k�y �h�l �h�[�e�h�f�h�q�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �b�a 
�\�f�_�s�Z�x�s�b�o �h�l�e�h�`�_�g�b�c �j�Z�a�j�_�a�Z. �W�l�h �k�\�b�^�_�l�_�e�v-
�k�l�\�m�_�l �h �k�h�a�g�Z�l�_�e�v�g�h�f �h�l�[�h�j�_ �k�u�j�v�y �^�e�y �b�a�]�h�l�h�\-
�e�_�g�b�y �h�j�m�^�b�c. �K �m�q�_�l�h�f �h�k�g�h�\�g�u�o �i�Z�j�Z�f�_�l�j�h�\ 
�Z�j�l�_�n�Z�d�l�h�\ �f�Z�l�_�j�b�Z�e�h�f �k�e�m�`�b�e�b �h�i�j�_�^�_�e�_�g�g�h�]�h 
�j�Z�a�f�_�j�Z �b �d�Z�q�_�k�l�\�Z �h�[�e�h�f�d�b �]�e�Z�\�g�u�f �h�[�j�Z�a�h�f �k 
�[�_�j�_�]�h�\ �j�m�q�v�_�\, �k�g�h�k�b�\�r�b�o �d�Z�f�_�g�g�u�c �f�Z�l�_�j�b�Z�e 
�k �\�h�^�h�j�Z�a�^�_�e�Z. �<�u�[�h�j �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h �\�m�e�d�Z�g�b-
�q�_�k�d�b�o �i�h�j�h�^ �b �d�\�Z�j�p�b�l�h�\�b�^�g�u�o �h�e�b�]�h�f�b�d�l�h�\�u�o 
�i�_�k�q�Z�g�b�d�h�\ �h�[�t�y�k�g�y�_�l�k�y �i�j�b�k�m�l�k�l�\�b�_�f �\ �j�m�k�e�_ 
�[�e�b�`�Z�c�r�_�]�h �d �k�l�h�y�g�d�_ �j�m�q. �D�Z�f�_�g�g�h�]�h �d�j�m�i�g�u�o, 
�i�j�b�]�h�^�g�u�o �^�e�y �h�[�j�Z�[�h�l�d�b �h�[�e�h�f�d�h�\ �b�f�_�g�g�h �w�l�b�o 
�i�h�j�h�^, �d�h�l�h�j�u�_ �i�h �k�\�h�_�c �i�j�h�q�g�h�k�l�b �a�g�Z�q�b�l�_�e�v�g�h 
�i�j�_�\�h�k�o�h�^�y�l �h�k�l�Z�e�v�g�u�_.

�< �Z�j�o�_�h�e�h�]�b�q�_�k�d�h�c �d�h�e�h�g�d�_ �i�Z�e�_�h�e�b�l�b�q�_-
�k�d�h�c �k�l�h�y�g�d�b �D�Z�j�Z�f�Z �g�Z�b�[�h�e�_�_ �^�j�_�\�g�b�c �]�h�j�b�a�h�g�l 
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�g�Z�o�h�^�h�d �a�Z�e�_�]�Z�e �\ �k�m�i�_�k�q�Z�g�h�f �h�k�Z�^�d�_ �k�e�h�y 12. 
�K�j�_�^�b �g�Z�o�h�^�h�d �b�a �w�l�h�]�h �k�e�h�y �k�Z�f�h�c �i�j�_�^�k�l�Z�\�b-
�l�_�e�v�g�h�c �d�Z�l�_�]�h�j�b�_�c �h�j�m�^�b�c �y�\�e�y�x�l�k�y �k�d�j�_�[�e�Z, 
�\�u�i�h�e�g�_�g�g�u�_, �d�Z�d �i�j�Z�\�b�e�h, �\ �i�j�h�^�h�e�v�g�h�f �\�Z-
�j�b�Z�g�l�_ �k �i�j�y�f�u�f (�j�b�k. 20, 4), �k�e�_�]�d�Z �\�h�]�g�m�l�u�f 
(�j�b�k. 21, 6) �b�e�b �\�u�i�m�d�e�u�f (�j�b�k. 21, 7) �e�_�a�\�b�_�f. 
�M �\�k�_�o �k�d�j�_�[�_�e �i�j�h�l�b�\�h�e�_�`�Z�s�b�c �e�_�a�\�b�x �m�l�h�e-
�s�_�g�g�u�c �d�j�Z�c �k �_�k�l�_�k�l�\�_�g�g�h�c �b�e�b �j�_�[�_�j�q�Z�l�h�c �i�h-
�\�_�j�o�g�h�k�l�v�x �k�e�m�`�b�e �h�[�m�r�d�h�f. �H�^�g�h �k�d�j�_�[�e�h �k 
�i�j�y�f�u�f �\�_�g�l�j�Z�e�v�g�u�f �e�_�a�\�b�_�f �h�n�h�j�f�e�_�g�h �g�Z �r�b-
�j�h�d�h�f �i�h�i�_�j�_�q�g�h�f �d�j�Z�_ �l�j�Z�i�_�p�b�_�\�b�^�g�h�c �a�Z�]�h-
�l�h�\�d�b (�j�b�k. 21, 5). �H�[�Z �i�j�h�^�h�e�v�g�u�o �d�j�Z�y �h�j�m-
�^�b�y, �a�Z�l�_�k�Z�g�g�u�_ �h�l�\�_�k�g�u�f�b �k�d�h�e�Z�f�b, �\�u�i�h�e�g�y�e�b 
�j�h�e�v �h�[�m�r�d�h�\. �>�j�m�]�m�x �o�Z�j�Z�d�l�_�j�g�m�x �]�j�m�i�i�m �\ 
�b�g�^�m�k�l�j�b�b �k�h�k�l�Z�\�e�y�x�l �d�j�m�i�g�u�_ �]�Z�e�_�q�g�u�_ �h�j�m-
�^�b�y – �q�h�i�i�_�j�u �k �i�j�y�f�u�f, �\�u�i�m�d�e�u�f �b�e�b �\�h�]�g�m-
�l�u�f (�k�f. �j�b�k. 20, 5) �d�h�g�l�m�j�h�f �j�Z�[�h�q�_�]�h �d�j�Z�y �b 
�f�Z�k�k�b�\�g�u�f �h�k�g�h�\�Z�g�b�_�f. �H�k�h�[�h �k�e�_�^�m�_�l �h�l�f�_�l�b�l�v 
�]�Z�e�_�q�g�h�_ �h�j�m�^�b�_ �\�u�k�h�d�h�c �n�h�j�f�u �k�h �k�e�_�^�Z�f�b �h�l-
�\�_�k�g�h�c �h�[�[�b�\�d�b �j�Z�[�h�q�_�]�h �d�j�Z�y (�j�b�k. 20, 6), �d�h�l�h-
�j�h�_ �i�h �f�h�j�n�h�e�h�]�b�b �g�Z�i�h�f�b�g�Z�_�l �l.�g. �g�m�d�e�_�\�b�^�g�u�_ 
�k�d�j�_�[�d�b [Clark, Kleindienst, 1974; �E�x�[�b�g, �;�_�e�y�_�\�Z, 
2004�Z]. �>�h�k�l�Z�l�h�q�g�h �\�u�j�Z�a�b�l�_�e�v�g�h�c �j�Z�g�g�_�i�Z�e�_�h�e�b-
�l�b�q�_�k�d�h�c �l�b�i�h�e�h�]�b�_�c �h�[�e�Z�^�Z�x�l �]�Z�e�_�q�g�u�_ �b�a�^�_�e�b�y 
�k �h�l�q�_�l�e�b�\�h �\�u�j�Z�`�_�g�g�u�f �r�b�i�h�\�b�^�g�u�f �\�u�k�l�m�i�h�f 
�\ �\�b�^�_ �g�h�k�b�d�Z (�j�b�k. 20, 1–3). �H�k�l�Z�e�v�g�m�x �q�Z�k�l�v 
�b�g�\�_�g�l�Z�j�y �k�h�k�l�Z�\�e�y�x�l �a�m�[�q�Z�l�u�_ (�k�f. �j�b�k. 21, 1) 
�b �\�u�_�f�q�Z�l�u�_ �h�j�m�^�b�y, �h�n�h�j�f�e�_�g�g�u�_ �g�Z �]�Z�e�_�q�g�u�o 
�k�d�h�e�Z�o, �Z �l�Z�d�`�_ �k�d�h�e�u �k �i�j�b�a�g�Z�d�Z�f�b �e�h�d�Z�e�v�g�h�c 
�j�_�l�m�r�b (�j�b�k. 21, 2, 3), �\ �l.�q. �k �i�Z�j�Z�e�e�_�e�v�g�h �h�]�j�Z-
�g�_�g�g�u�f �^�h�j�k�Z�e�h�f �b �k�i�_�p�b�Z�e�v�g�h �i�h�^�]�h�l�h�\�e�_�g�g�h�c 
�m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�h�c (�j�b�k. 21, 4).

�J�b�k. 20. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 12 �\ �j�Z�k�d�h�i�_ 2 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]).
1–3 – �h�j�m�^�b�y �k �r�b�i�h�\�b�^�g�u�f �\�u�k�l�m�i�h�f �\ �\�b�^�_ �g�h�k�b�d�Z; 4 – �k�d�j�_�[�e�h; 5 – �q�h�i�i�_�j; 6 – �g�m�d�e�_�\�b�^�g�u�c �k�d�j�_�[�h�d. 

Fig. 20. Lithic tools from stratum 12 in excavation trench 2 of the Karama site (after (Derevianko, Shunkov, Bolikhov-
skaya et al., 2005)).

1–3 – tools with distinct spur-like protrusions or noses; 4 – a side-scraper; 5 – a chopper; 6 – a core-like end-scraper. 

�G�Z�o�h�^�d�b �b�a �k�e�_�^�m�x�s�_�]�h �m�j�h�\�g�y �k�\�y�a�Z�g�u �k �h�i�_�k-
�q�Z�g�_�g�g�u�f�b �k�m�]�e�b�g�d�Z�f�b �k�e�h�y 11. �< �k�h�k�l�Z�\�_ �]�Z�e�_�q�g�h�c 
�b�g�^�m�k�l�j�b�b �w�l�h�]�h �k�e�h�y �g�Z�b�[�h�e�_�_ �i�j�_�^�k�l�Z�\�b�l�_�e�v�g�m�x 
�]�j�m�i�i�m �h�[�j�Z�a�m�x�l �a�m�[�q�Z�l�u�_ (�j�b�k. 22, 5), �\�u�_�f�q�Z�l�u�_ 
(�j�b�k. 22, 2, 6) �b �d�e�x�\�h�\�b�^�g�u�_ (�j�b�k. 22, 3; 23, 4) �b�a-
�^�_�e�b�y, �h�n�h�j�f�e�_�g�g�u�_ �\ �^�b�k�l�Z�e�v�g�h�c �q�Z�k�l�b �a�Z�]�h�l�h�\�d�b 
�]�e�Z�\�g�u�f �h�[�j�Z�a�h�f �d�e�_�d�l�h�g�k�d�b�f�b �Z�g�d�h�r�Z�f�b. �<�l�h-
�j�u�f �h�k�g�h�\�g�u�f �d�h�f�i�h�g�_�g�l�h�f �b�g�^�m�k�l�j�b�b �y�\�e�y�x�l-
�k�y �k�d�j�_�[�e�Z, �k�j�_�^�b �d�h�l�h�j�u�o �i�j�_�h�[�e�Z�^�Z�x�l �i�j�h�^�h�e�v-
�g�u�_ �h�[�m�r�d�h�\�u�_ �n�h�j�f�u �k �i�j�y�f�u�f (�k�f. �j�b�k. 22, 4) 
�b�e�b �k�e�_�]�d�Z �\�h�]�g�m�l�u�f (�k�f. �j�b�k. 23, 2) �d�h�g�l�m�j�h�f 
�e�_�a�\�b�y. �M �h�^�g�h�]�h �k�d�j�_�[�e�Z �i�h�i�_�j�_�q�g�h�_ �e�_�a�\�b�_ �j�Z�k-
�i�h�e�h�`�_�g�h �g�Z �^�b�k�l�Z�e�v�g�h�f �d�j�Z�_ �d�h�j�h�l�d�h�]�h �r�b�j�h�d�h�]�h 
�m�l�h�e�s�_�g�g�h�]�h �h�l�s�_�i�Z (�k�f. �j�b�k. 22, 7). �K�j�_�^�b �^�j�m�]�b�o 
�d�Z�l�_�]�h�j�b�c �d�Z�f�_�g�g�h�]�h �b�g�\�_�g�l�Z�j�y �k�e�_�^�m�_�l �h�l�f�_�l�b�l�v 
�d�j�m�i�g�h�_ �]�Z�e�_�q�g�h�_ �b�a�^�_�e�b�_ �\ �\�b�^�_ �l.�g. �h�j�m�^�b�y �k 
�h�k�l�j�b�_�f-�g�h�k�b�d�h�f (�k�f. �j�b�k. 23, 3), �Z �l�Z�d�`�_ �h�l�s�_-
�i�u �k �m�q�Z�k�l�d�Z�f�b �e�h�d�Z�e�v�g�h�c �j�_�l�m�r�b (�k�f. �j�b�k. 22, 1; 
23, 1).

�>�Z�e�v�g�_�c�r�_�_ �j�Z�a�\�b�l�b�_ �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�b�o 
�b�g�^�m�k�l�j�b�c �h�l�j�Z�`�Z�x�l �g�Z�o�h�^�d�b �b�a �i�_�k�q�Z�g�h-�]�j�Z�\�b�c-
�g�u�o �k�m�]�e�b�g�d�h�\ �k�e�h�y 8. �< �k�h�k�l�Z�\�_ �b�g�\�_�g�l�Z�j�y �b�a 
�w�l�h�]�h �k�e�h�y �i�h �k�j�Z�\�g�_�g�b�x �k �b�g�^�m�k�l�j�b�y�f�b �b�a �g�b-
�`�_�e�_�`�Z�s�b�o �]�h�j�b�a�h�g�l�h�\ �i�h�y�\�e�y�x�l�k�y �g�h�\�u�_ �n�h�j�f�u 
�b�a�^�_�e�b�c. �K�j�_�^�b �g�b�o – �f�h�j�n�h�e�h�]�b�q�_�k�d�b �^�h�k�l�Z�l�h�q�g�h 
�\�u�j�Z�a�b�l�_�e�v�g�h�_ �h�k�l�j�b�_ �k �]�e�m�[�h�d�h�c �\�u�_�f�d�h�c �\ �h�k-
�g�h�\�Z�g�b�b, �h�n�h�j�f�e�_�g�g�h�_ �g�Z �d�j�m�i�g�h�f �l�j�_�m�]�h�e�v�g�h�f 
�k�d�h�e�_, �b�a�h�]�g�m�l�h�f �\ �i�j�h�n�b�e�_ �b �k�e�_�]�d�Z �Z�k�b�f�f�_�l�j�b�q-
�g�h�f �\ �i�e�Z�g�_ (�j�b�k. 24, 7); �h�k�l�j�b�_ �\�u�k�h�d�h�c �n�h�j�f�u 
�k �f�Z�k�k�b�\�g�u�f �r�b�j�h�d�h�m�]�h�e�v�g�u�f �j�Z�[�h�q�b�f �w�e�_�f�_�g-
�l�h�f (�j�b�k. 25, 7); �[�h�d�h�\�h�c �k�d�j�_�[�h�d �k �j�_�[�_�j�q�Z�l�u�f 
�h�[�m�r�d�h�f (�k�f. �j�b�k. 24, 1) �b �g�h� ̀�g�Z �i�e�Z�k�l�b�g�q�Z�l�h�f 



45

�J�b�k. 21. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 12 �\ �j�Z�k�d�h�i�_ 2 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]). 
1 – �a�m�[�q�Z�l�h�_ �h�j�m�^�b�_; 2–4 – �k�d�h�e�u �k �j�_�l�m�r�v�x; 5–7 – �k�d�j�_�[�e�Z. 

Fig. 21. The stone inventory from stratum 12 in excavation trench 2 of the Karama site (after (Derevianko, Shunkov, 
Bolikhovskaya et al., 2005)).

1 – a denticulate; 2–4 – retouched spalls; 5–7 – side-scrapers.

�J�b�k. 22. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 11 �\ �j�Z�k�d�h�i�_ 2 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]). 
1 – �k�d�h�e �k �j�_�l�m�r�v�x; 2, 6 – �\�u�_�f�q�Z�l�u�_ �h�j�m�^�b�y; 3 – �d�e�x�\�h�\�b�^�g�h�_ �h�j�m�^�b�_; 4, 7 – �k�d�j�_�[�e�Z; 5 – �a�m�[�q�Z�l�h�_ �h�j�m�^�b�_.

Fig. 22. The stone inventory from stratum 11 in excavation trench 2 of the Karama site (after (Derevianko, Shunkov, 
Bolikhovskaya et al., 2005)).

1 – a retouched spall; 2, 6 – notched tools; 3 – a beak-shaped tool; 4, 7 – side-scrapers; 5 – a denticulate.
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�^�h�e�_�q�g�h�f �k�d�h�e�_ �k �i�j�y�f�u�f �_�k�l�_�k�l�\�_�g�g�u�f �h�[�m�r�d�h�f 
�b �h�l�q�_�l�e�b�\�u�f�b �k�e�_�^�Z�f�b �m�l�b�e�b�a�Z�p�b�b �g�Z �\�u�i�m�d�e�h�f 
�e�_�a�\�b�b (�j�b�k. 24, 3). �L�b�i�h�e�h�]�b�q�_�k�d�m�x �h�k�g�h�\�m �b�g-
�^�m�k�l�j�b�b �i�h-�i�j�_�`�g�_�f�m �k�h�k�l�Z�\�e�y�x�l �d�j�m�i�g�u�_ �h�j�m-
�^�b�y �b�a �]�Z�e�_�d �l�b�i�Z �q�h�i�i�_�j�h�\ (�k�f. �j�b�k. 25, 4), �\ �l.�q. 
�k �b�a�\�b�e�b�k�l�u�f �e�_�a�\�b�_�f, �h�[�j�Z�a�m�x�s�b�f �\ �k�_�j�_�^�b�g�_ 
�j�Z�[�h�q�_�]�h �d�j�Z�y �l�j�_�m�]�h�e�v�g�u�c �\�u�k�l�m�i (�j�b�k. 25, 1, 6), 
�]�Z�e�_�q�g�u�_ �b�a�^�_�e�b�y �k �f�Z�k�k�b�\�g�u�f �r�b�i�h�\�b�^�g�u�f �\�u-
�k�l�m�i�h�f (�j�b�k. 25, 3, 5), �h�[�m�r�d�h�\�u�_ �j�Z�a�g�h�\�b�^�g�h-
�k�l�b �k�d�j�_�[�_�e, �h�j�m�^�b�y �k �a�m�[�q�Z�l�h�c �d�j�h�f�d�h�c �e�_�a�\�b�y 
(�k�f. �j�b�k. 24, 4, 6), �\�u�_�f�q�Z�l�u�_ (�j�b�k. 24, 5) �b �d�e�x-
�\�h�\�b�^�g�u�_ (�k�f. �j�b�k. 25, 2) �n�h�j�f�u, �h�[�j�Z�a�h�\�Z�g�g�u�_ 
�d�j�m�i�g�u�f�b �k�d�h�e�Z�f�b �b�e�b �]�e�m�[�h�d�b�f�b �d�j�m�l�u�f�b �d�e�_�d-
�l�h�g�k�d�b�f�b �Z�g�d�h�r�Z�f�b, �Z �l�Z�d�`�_ �k�d�h�e�u �k �e�h�d�Z�e�v�g�h 
�j�_�l�m�r�b�j�h�\�Z�g�g�u�f�b �m�q�Z�k�l�d�Z�f�b (�k�f. �j�b�k. 24, 2).

�< �\�_�j�o�g�_�f �m�j�h�\�g�_ �g�Z�o�h�^�d�b �a�Z�n�b�d�k�b�j�h�\�Z�g�u �\ 
�d�j�Z�k�g�h�p�\�_�l�g�u�o �h�l�e�h�`�_�g�b�y�o �k�e�h�y 7. �B�a �w�l�b�o �h�l-
�e�h�`�_�g�b�c �i�h�e�m�q�_�g �^�h�k�l�Z�l�h�q�g�h �i�j�_�^�k�l�Z�\�b�l�_�e�v�g�u�c 
�g�Z�[�h�j �]�Z�e�_�q�g�u�o �b�a�^�_�e�b�c �h�l�q�_�l�e�b�\�h�]�h �j�Z�g�g�_�i�Z-
�e�_�h�e�b�l�b�q�_�k�d�h�]�h �h�[�e�b�d�Z. �K�j�_�^�b �i�j�h�^�m�d�l�h�\ �i�_�j-
�\�b�q�g�h�]�h �j�Z�k�s�_�i�e�_�g�b�y �\ �w�l�h�c �b�g�^�m�k�l�j�b�b �i�j�b�k�m�l-
�k�l�\�m�x�l �g�m�d�e�_�\�b�^�g�h �h�[�d�h�e�h�l�u�_ �]�Z�e�v�d�b �k �]�e�Z�^�d�b�f�b 
�b�e�b �]�j�m�[�h �i�h�^�i�j�Z�\�e�_�g�g�u�f�b �m�^�Z�j�g�u�f�b �i�e�h�s�Z�^-
�d�Z�f�b, �f�h�g�h�n�j�h�g�l�Z�e�v�g�u�c �l�j�_�m�]�h�e�v�g�u�c �g�m�d�e�_�m�k 
�k �d�h�g�\�_�j�]�_�g�l�g�u�f�b �h�[�j�Z�[�h�l�Z�g�g�u�f�b �e�Z�l�_�j�Z�e�y�f�b, 
�]�e�Z�^�d�h�c �m�^�Z�j�g�h�c �i�e�h�s�Z�^�d�h�c �b �g�_�]�Z�l�b�\�Z�f�b �i�Z-
�j�Z�e�e�_�e�v�g�u�o �k�g�y�l�b�c (�j�b�k. 26, 7), �Z �l�Z�d�`�_ �k�d�h�e�u �k 
�k�m�[�i�Z�j�Z�e�e�_�e�v�g�h �h�]�j�Z�g�_�g�g�u�f �^�h�j�k�Z�e�h�f �b �]�e�Z�^�d�h�c 
�b�e�b �i�h�^�i�j�Z�\�e�_�g�g�h�c �i�e�h�s�Z�^�d�h�c. �H�k�g�h�\�g�u�f�b �d�h�f-
�i�h�g�_�g�l�Z�f�b �l�b�i�h�e�h�]�b�q�_�k�d�b �\�u�j�Z�`�_�g�g�h�]�h �b�g�\�_�g�l�Z-
�j�y �y�\�e�y�x�l�k�y �k�d�j�_�[�e�Z, �\�u�i�h�e�g�_�g�g�u�_ �\ �i�j�h�^�h�e�v�g�h�c 

�J�b�k. 23. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 11 �\ �j�Z�k�d�h�i�_ 2 �D�Z�j�Z-
�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]).
1 – �k�d�h�e �k �j�_�l�m�r�v�x; 2 – �k�d�j�_�[�e�h; 3 – �h�j�m�^�b�_ �k �r�b�i�h�\�b�^�g�u�f �\�u-

�k�l�m�i�h�f �\ �\�b�^�_ �g�h�k�b�d�Z; 4 – �d�e�x�\�h�\�b�^�g�h�_ �h�j�m�^�b�_.

Fig. 23. The stone inventory from stratum 11 in excavation 
trench 2 of the Karama site (after (Derevianko, Shunkov, 

Bolikhovskaya, et al., 2005)).
1 – a retouched spall; 2 – a side-scraper; 3 – a tool with a distinct 

spur-like protrusion or nose; 4 – a beak-shaped tool.

�J�b�k. 24. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 8 �\ 
�j�Z�k�d�h�i�_ 2 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v-

�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]). 
1 – �k�d�j�_�[�h�d; 2 – �k�d�h�e �k�h �k�e�_�^�Z�f�b �j�_�l�m�r�b; 3 – �g�h�`; 
4, 6 – �a�m�[�q�Z�l�u�_ �h�j�m�^�b�y; 5 – �\�u�_�f�q�Z�l�h�_ �h�j�m�^�b�_; 

7 – �h�k�l�j�b�_.

Fig. 24. The stone inventory from stratum 8 in 
excavation trench 2 of the Karama site (after 
(Derevianko, Shunkov, Bolikhovskaya et al., 

2005)).
1 – an end-scraper; 2 – a spall with retouch traces; 
3 – a knife; 4, 6 – denticulates; 5 – a notched tool; 

7 – a point.
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�J�b�k. 26. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 7 �\ �j�Z�k�d�h�i�_ 2 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]). 
1 – �g�h�;̀ 2 – �k�d�h�e �k �j�_�l�m�r�v�x; 3 – �d�e�x�\�h�\�b�^�g�h�_ �h�j�m�^�b�_; 4, 5 – �h�k�l�j�b�y; 6, 8 – �l�j�h�g�d�b�j�h�\�Z�g�g�u�_ �k�d�h�e�u; 7 – �g�m�d�e�_�m�k.

Fig. 26. The stone inventory from stratum 7 in excavation trench 2 of the Karama site (after (Derevianko, Shunkov, 
Bolikhovskaya et al., 2005)).

1 – a knife; 2 – a retouched spall; 3 – a beak-shaped implement; 4, 5 – points; 6, 8 – truncated spalls; 7 – a core.

�J�b�k. 25. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 8 �\ �j�Z�k�d�h�i�_ 2 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]). 
1, 4, 6 – �q�h�i�i�_�j�u; 2 – �d�e�x�\�h�\�b�^�g�h�_ �h�j�m�^�b�_; 3, 5 – �h�j�m�^�b�y �k �r�b�i�h�\�b�^�g�u�f �\�u�k�l�m�i�h�f �\ �\�b�^�_ �g�h�k�b�d�Z; 7 – �h�k�l�j�b�_.

Fig. 25. The stone inventory from stratum 8 in excavation trench 2 of the Karama site (after (Derevianko, Shunkov, Bo-
likhovskaya et al., 2005)).

1, 4, 6 – choppers; 2 – a beak-shaped implement; 3, 5 – tools with distinct spur-like protrusions or noses; 7 – a point.

(�j�b�k. 27, 3) �b �i�h�i�_�j�_�q�g�h�c (�j�b�k. 27, 4) �f�h�^�b�n�b�d�Z-
�p�b�y�o, �d�Z�d �i�j�Z�\�b�e�h, �k �j�_�[�_�j�q�Z�l�u�f �b�e�b �_�k�l�_�k�l�\�_�g-
�g�u�f �h�[�m�r�d�h�f �b �q�h�i�i�_�j�u �k �i�j�y�f�u�f, �\�u�i�m�d�e�u�f 
�b�e�b �l�j�_�m�]�h�e�v�g�u�f �e�_�a�\�b�_�f �b �]�e�Z�^�d�b�f �e�b�[�h �a�Z�l�_-
�k�Z�g�g�u�f �h�k�g�h�\�Z�g�b�_�f. �>�j�m�]�b�_ �d�Z�l�_�]�h�j�b�b �b�g�\�_�g�l�Z�j�y 
�i�j�_�^�k�l�Z�\�e�_�g�u �]�Z�e�_�q�g�u�f�b �b�a�^�_�e�b�y�f�b �\�u�k�h�d�h�c �n�h�j-
�f�u �k �h�q�_�g�v �d�j�m�l�u�f �j�Z�[�h�q�b�f �d�j�Z�_�f, �[�e�b�a�d�b�f�b �i�h 
�f�h�j�n�h�e�h�]�b�b �d �g�m�d�e�_�\�b�^�g�u�f �k�d�j�_�[�d�Z�f (�j�b�k. 27, 2); 
�f�Z�k�k�b�\�g�u�f�b �h�k�l�j�b�y�f�b �k �r�b�j�h�d�h�m�]�h�e�v�g�u�f �j�Z�[�h-

�q�b�f �w�e�_�f�_�g�l�h�f �g�Z �^�b�k�l�Z�e�v�g�h�f �d�h�g�p�_ �d�j�m�i�g�u�o �l�j�_-
�m�]�h�e�v�g�u�o �k�d�h�e�h�\ (�k�f. �j�b�k. 26, 4); �g�h�`�h�f �k �i�j�y�f�u�f 
�j�_�[�_�j�q�Z�l�u�f �h�[�m�r�d�h�f �b �k�e�_�^�Z�f�b �k�j�Z�[�h�l�Z�g�g�h�k�l�b 
�g�Z �^�b�Z�]�h�g�Z�e�v�g�h�f �e�_�a�\�b�b (�j�b�k. 26, 1); �\�u�_�f�q�Z�l�u�f�b 
(�k�f. �j�b�k. 27, 1) �b �d�e�x�\�h�\�b�^�g�u�f�b (�k�f. �j�b�k. 26, 3) 
�h�j�m�^�b�y�f�b, �h�n�h�j�f�e�_�g�g�u�f�b �d�j�m�l�u�f�b �d�e�_�d�l�h�g�k�d�b�f�b 
�Z�g�d�h�r�Z�f�b; �h�j�m�^�b�y�f�b �k �r�b�i�h�\�b�^�g�u�f �\�u�k�l�m�i�h�f �\ 
�n�h�j�f�_ �g�h�k�b�d�Z �b �k�d�h�e�Z�f�b �k�h �k�e�_�^�Z�f�b �d�j�Z�_�\�h�c �j�_�l�m-
�r�b (�j�b�k. 26, 2). �< �k�h�k�l�Z�\�_ �h�j�m�^�b�c �h�l�f�_�q�_�g�u �g�h�\�u�_ 
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�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�_ �n�h�j�f�u – �l�j�h�g�d�b�j�h�\�Z�g�g�u�_ 
�i�e�Z�k�l�b�g�q�Z�l�u�_ �k�d�h�e�u �k �m�k�_�q�_�g�g�u�f �d�j�m�l�h�c �j�_�l�m�r�v�x 
�^�b�k�l�Z�e�v�g�u�f �l�h�j�p�h�f (�j�b�k. 26, 6, 8); �l�j�_�o�]�j�Z�g�g�h�_ 
�h�k�l�j�b�_ �k �m�l�h�g�q�_�g�g�u�f �i�j�h�d�Z�e�u�\�Z�x�s�b�f �w�e�_�f�_�g-
�l�h�f, �\�u�^�_�e�_�g�g�u�f �g�Z �^�b�k�l�Z�e�v�g�h�f �d�h�g�p�_ �l�j�_�m�]�h�e�v-
�g�h�]�h �k�d�h�e�Z (�j�b�k. 26, 5); �d�h�g�p�_�\�h�c �k�d�j�_�[�h�d �\�u�k�h�d�h�c 
�n�h�j�f�u, �h�n�h�j�f�e�_�g�g�u�c �k�_�j�b�_�c �f�b�d�j�h�i�e�Z�k�l�b�g�q�Z�l�u�o 
�k�g�y�l�b�c �g�Z �m�a�d�h�f �i�h�i�_�j�_�q�g�h�f �d�j�Z�_ �m�^�e�b�g�_�g�g�h�c �f�Z�k-
�k�b�\�g�h�c �a�Z�]�h�l�h�\�d�b (�k�f. �j�b�k. 27, 5). �< �p�_�e�h�f �^�e�y �w�l�h�c 
�b�g�^�m�k�l�j�b�b �o�Z�j�Z�d�l�_�j�g�u �]�Z�e�_�q�g�u�_ �b�a�^�_�e�b�y, �k�h�q�_�l�Z-
�x�s�b�_ �h�k�h�[�_�g�g�h�k�l�b �^�h�k�l�Z�l�h�q�g�h �Z�j�o�Z�b�q�g�h�c �f�h�j�n�h-
�e�h�]�b�b �b �i�j�b�a�g�Z�d�b �i�j�b�f�_�g�_�g�b�y �h�l�g�h�k�b�l�_�e�v�g�h �j�Z�a-
�\�b�l�u�o �l�_�o�g�b�q�_�k�d�b�o �i�j�b�_�f�h�\ �\�l�h�j�b�q�g�h�c �h�[�j�Z�[�h�l�d�b.

�J�Z�k�d�h�i 3. �J�Z�k�d�h�i�h�f, �j�Z�k�i�h�e�h�`�_�g�g�u�f �g�Z �h�l�g�h-
�k�b�l�_�e�v�g�h�c �\�u�k�h�l�_ 57 �f, �\�k�d�j�u�l �j�Z�a�j�_�a �i�e�_�c�k�l�h-
�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c �h�[�s�_�c �f�h�s�g�h�k�l�v�x �^�h 6 �f 
(�j�b�k. 28, 29). �< �k�l�j�h�_�g�b�b �j�Z�a�j�_�a�Z �\�u�^�_�e�_�g�h �k�_�f�v 
�h�k�g�h�\�g�u�o �e�b�l�h�e�h�]�b�q�_�k�d�b�o �k�e�h�_�\, �d�h�l�h�j�u�_ �h�[�j�Z-

�a�m�x�l �l�j�b �d�j�m�i�g�u�o �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�o 
�i�h�^�j�Z�a�^�_�e�_�g�b�y.

�< �h�k�g�h�\�Z�g�b�b �j�Z�a�j�_�a�Z �a�Z�e�_�]�Z�_�l �\�Z�e�m�g-
�g�h-�]�e�u�[�h�\�Z�y �l�h�e�s�Z �k �d�j�Z�k�g�h�p�\�_�l�g�u�f 
�k�m�]�e�b�g�b�k�l�u�f �a�Z�i�h�e�g�b�l�_�e�_�f, �h�[�b�e�v�g�h 
�g�Z�k�u�s�_�g�g�u�f �]�e�b�g�y�g�u�f �i�_�k�d�h�f, �^�j�_�k-
�\�h�c �b �]�j�Z�\�b�_�f (�k�e�h�c 7, �f�h�s�g�h�k�l�v �^�h 
2,5 �f ). �K�j�_�^�b �h�[�e�h�f�d�h�\ �i�j�_�h�[�e�Z�^�Z�x�l 
�d�j�m�i�g�h�a�_�j�g�b�k�l�u�_ �]�j�Z�g�b�l�u, �\ �l.�q. �h�l-
�^�_�e�v�g�u�_ �]�e�u�[�u �b �\�Z�e�m�g�u �j�Z�a�f�_�j�h�f �^�h 
1,5 �f  �\ �i�h�i�_�j�_�q�g�b�d�_. �;ó�e�v�r�Z�y �q�Z�k�l�v 
�]�j�Z�g�b�l�h�b�^�h�\, �h�k�h�[�_�g�g�h �\ �\�_�j�o�g�_�c �q�Z�k�l�b 
�l�h�e�s�b, �\�u�\�_�l�j�_�g�Z �^�h �k�h�k�l�h�y�g�b�y �^�j�_�k�\�u 
�b�e�b �f�_�e�d�h�]�h �s�_�[�g�y. �<�k�l�j�_�q�Z�_�l�k�y �f�_�e�d�Z�y 
�b �k�j�_�^�g�y�y �h�d�Z�l�Z�g�g�Z�y (�^�h 2–3-�]�h �d�e�Z�k�k�Z) 
�]�Z�e�v�d�Z �w�n�n�m�a�b�\�h�\ �b �h�k�Z�^�h�q�g�u�o �i�h�j�h�^, 
�Z �l�Z�d�`�_ �_�^�b�g�b�q�g�u�_ �h�]�e�Z�`�_�g�g�u�_ �`�_�e-
�\�Z�d�b �f�h�e�h�q�g�h�]�h �d�\�Z�j�p�Z. �<�u�^�_�e�y�x�l�k�y 
�h�l�^�_�e�v�g�u�_ �g�_�q�_�l�d�h �\�u�j�Z�`�_�g�g�u�_ �i�j�h-
�k�e�h�b �h�[�h�]�Z�s�_�g�b�y �f�_�e�d�h�]�Z�e�_�q�g�u�f �b 
�s�_�[�g�b�k�l�h-�^�j�_�k�\�y�g�b�k�l�u�f �f�Z�l�_�j�b�Z�e�h�f 
�i�h �l�b�i�m �s�_�[�g�b�k�l�h�c �h�l�f�h�k�l�d�b. �< �g�b�-̀
�g�_�c �q�Z�k�l�b �l�h�e�s�b �h�l�e�h�`�_�g�b�y �a�Z�i�h�e�g�y�x�l 
�k�m�n�n�h�a�b�h�g�g�u�_ �i�j�h�\�Z�e�u �f�_�`�^�m �d�j�m�i-
�g�u�f�b �]�e�u�[�Z�f�b �b �]�j�_�[�g�y�f�b �g�Z �i�h�\�_�j�o-
�g�h�k�l�b �d�h �j�_�g�g�h�]�h �p�h�d�h�e�y, �\�u�e�h�`�_�g�g�h�]�h 
�\�u�o�h�^�Z�f�b �k�\�_�l�e�h-�k�_�j�u�o �k�b�e�v�g�h�f�j�Z�f�h-
�j�b�a�h�\�Z�g�g�u�o �b�a�\�_�k�l�g�y�d�h�\.

�=�j�m�[�h�h�[�e�h�f�h�q�g�Z�y �l�h�e�s�Z �i�_�j�_�d�j�u�l�Z 
�i�e�h�l�g�u�f�b �h�i�_�k�q�Z�g�_�g�g�u�f�b �k�m�]�e�b�g�d�Z�f�b 
�h�o�j�b�k�l�u�o �b �k�_�j�h�\�Z�l�h-�i�Z�e�_�\�u�o �l�h�g�h�\ �k�h 
�k�e�_�^�Z�f�b �k�h�e�b�n�e�x�d�p�b�h�g�g�h-�^�_�n�e�x�d�p�b-
�h�g�g�h�]�h �k�f�_�s�_�g�b�y �i�h �k�d�e�h�g�m (�k�e�h�c 6, 
�f�h�s�g�h�k�l�v �^�h 1 �f). �K�m�]�e�b�g�d�b �i�h�j�b�k�l�u�_, 
�k�b�e�v�g�h�s�_�[�g�b�k�l�u�_, �k �[�h�e�v�r�b�f �d�h�e�b�q�_-

�k�l�\�h�f �j�Z�a�g�h�a�_�j�g�b�k�l�h�]�h, �i�e�h�o�h �k�h�j�l�b�j�h�\�Z�g�g�h�]�h, �i�h-
�e�b�f�b�d�l�h�\�h�]�h �]�e�b�g�y�g�h�]�h �i�_�k�d�Z, �]�j�Z�\�b�y �b �f�_�e�d�h�]�h 
�s�_�[�g�y. �H�l�f�_�q�_�g�u �_�^�b�g�b�q�g�u�_ �\�u�\�_�l�j�_�e�u�_ �h�[�e�h�f�d�b 
�]�j�Z�g�b�l�Z, �q�Z�k�l�h �j�Z�a�e�h�`�b�\�r�b�_�k�y �^�h �]�g�_�a�^�h�\�b�^�g�u�o 
�k�d�h�i�e�_�g�b�c �^�j�_�k�\�u. �>�e�y �g�_�d�h�l�h�j�u�o �h�[�e�h�f�d�h�\ �o�Z-
�j�Z�d�l�_�j�g�Z �k�b�e�v�g�Z�y �k�l�_�i�_�g�v �\�u�\�_�l�j�_�e�h�k�l�b, �\�i�e�h�l�v 
�^�h �k�h�k�l�h�y�g�b�y �i�_�k�l�j�h�p�\�_�l�g�h�]�h �i�u�e�_�\�Z�l�h�]�h �k�m�]�e�b�g-
�d�Z. �L�_�d�k�l�m�j�Z �h�k�Z�^�d�Z �g�_�j�Z�\�g�h�f�_�j�g�h �e�b�g�a�h�\�b�^�g�Z�y, 
�k �i�h�e�h�]�h�g�Z�d�e�h�g�g�u�f�b �y�a�u�d�h�\�b�^�g�u�f�b �b�a�h�]�g�m�l�u�f�b 
�b �j�Z�a�h�j�\�Z�g�g�u�f�b �k�d�e�Z�^�d�Z�f�b, �k�\�b�^�_�l�_�e�v�k�l�\�m�x�s�b-
�f�b �h�[ �b�g�l�_�g�k�b�\�g�h�f �k�d�e�h�g�h�\�h�f �k�f�_�s�_�g�b�b �]�j�m�g�l�Z. 
�< �g�b�`�g�_�c �i�h�e�h�\�b�g�_ �k�e�h�y �j�Z�k�i�h�e�h�`�_�g�u �h�j�b�_�g�l�b-
�j�h�\�Z�g�g�u�_ �\�^�h�e�v �k�d�e�h�g�Z �]�h�j�b�a�h�g�l�Z�e�v�g�u�_ �e�b�g�a�u �b 
�\�h�e�g�b�k�l�u�_ �i�j�h�k�e�h�b �i�e�h�l�g�u�o �l�_�f�g�h-�[�m�j�u�o �]�m�f�m-
�k�b�j�h�\�Z�g�g�u�o �k�m�]�e�b�g�d�h�\, �k�n�h�j�f�b�j�h�\�Z�g�g�u�o, �k�d�h�j�_�_ 
�\�k�_�]�h, �h�k�l�Z�l�d�Z�f�b �]�m�f�m�k�h�\�h-�Z�d�d�m�f�m�e�y�l�b�\�g�h�]�h �]�h-
�j�b�a�h�g�l�Z �b�k�d�h�i�Z�_�f�h�c �i�h�q�\�u, �k�b�e�v�g�h �j�_�^�m�p�b�j�h�\�Z�g-
�g�h�c �\ �j�_�a�m�e�v�l�Z�l�_ �k�h�e�b�n�e�x�d�p�b�h�g�g�u�o �i�j�h�p�_�k�k�h�\.

�J�b�k. 27. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 7 �\ �j�Z�k�d�h�i�_ 2 �D�Z�j�Z�f�u (�i�h: [�>�_-
�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]). 

1 – �\�u�_�f�q�Z�l�h�_ �h�j�m�^�b�_; 2 – �g�m�d�e�_�\�b�^�g�u�c �k�d�j�_�[�h�d; 3, 4, 6 – �k�d�j�_�[�e�Z; 5 – �k�d�j�_�[�h�d.

Fig. 27. The stone inventory from stratum 7 in excavation trench 2 of the 
Karama site (after (Derevianko, Shunkov, Bolikhovskaya et al., 2005)).
1 – a notched tool; 2 – a core-like end-scraper; 3, 4, 6 – side-scrapers; 5 – an end-scraper.
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�<�u�r�_ �i�h �j�Z�a�j�_�a�m �a�Z�e�_�]�Z�_�l �l�h�e�s�Z �e�_�]�d�b�o �e�_�k�k�h-
�\�b�^�g�u�o �k�m�]�e�b�g�d�h�\ (�k�e�h�b 5–2, �f�h�s�g�h�k�l�v �^�h 1,5 �f) 
�k �]�m�f�m�k�h�\�u�f �]�h�j�b�a�h�g�l�h�f �k�h�\�j�_�f�_�g�g�h�c �q�_�j�g�h�a�_�f�h-
�\�b�^�g�h�c �i�h�q�\�u (�k�e�h�c 1, �f�h�s�g�h�k�l�v �^�h 1 �f ) �\ �d�j�h�\�e�_. 
�L�h�e�s�Z �i�h�d�j�h�\�g�u�o �h�l�e�h�`�_�g�b�c �\�d�e�x�q�Z�_�l �n�j�Z�]�f�_�g-
�l�u �^�\�m�o �i�Z�e�_�h�i�h�q�\�_�g�g�u�o �d�h�f�i�e�_�d�k�h�\ (�k�e�h�b 3 �b 5), 
�i�j�_�^�k�l�Z�\�e�_�g�g�u�_ �i�e�Z�k�l�b�q�g�u�f�b �i�h�j�b�k�l�u�f�b �k�m�]�e�b�g-
�d�Z�f�b, �b�g�l�_�g�k�b�\�g�h �h�d�j�Z�r�_�g�g�u�f�b �\ �l�_�f�g�h- �b �k�_�j�h-
�d�h�j�b�q�g�_�\�u�_ �l�h�g�Z. �L�_�d�k�l�m�j�Z �h�k�Z�^�d�Z �g�_�y�k�g�h-�k�e�h�b�k�l�Z�y, 
�h�[�j�Z�a�h�\�Z�g�g�Z�y �l�h�g�d�b�f�b �i�j�h�k�e�h�c�d�Z�f�b �k�m�]�e�b�g�d�h�\ �l�_�f-
�g�u�o, �k�b�e�v�g�h�]�m�f�m�k�b�j�h�\�Z�g�g�u�o, �b �h�k�\�_�l�e�_�g�g�u�o, �k�_�j�h-
�\�Z�l�h-�d�h�j�b�q�g�_�\�u�o. �H�l�f�_�q�_�g�u �h�l�^�_�e�v�g�u�_ �\�d�e�x�q�_�g�b�y 
�f�_�e�d�h�]�h �s�_�[�g�y �b �^�j�_�k�\�u �]�j�Z�g�b�l�h�\, �w�n�n�m�a�b�\�h�\ �b 
�i�_�k�l�j�h�p�\�_�l�g�u�o �k�e�Z�g�p�_�\. �<�k�l�j�_�q�Z�x�l�k�y �]�j�Z�g�b�l�g�u�_ 
�]�e�u�[�u �b �\�Z�e�m�g�u �j�Z�a�f�_�j�h�f �^�h 0,5 �f �\ �i�h�i�_�j�_�q�g�b�d�_, 
�j�Z�a�j�m�r�_�g�g�u�_ �n�b�a�b�q�_�k�d�b�f �\�u�\�_�l�j�b�\�Z�g�b�_�f �^�h �k�h�k�l�h-
�y�g�b�y �^�j�_�k�\�u. �=�m�f�m�k�h�\�u�_ �]�h�j�b�a�h�g�l�u �i�h�]�j�_�[�_�g�g�u�o 
�i�h�q�\ �j�Z�a�^�_�e�_�g�u �i�j�h�k�e�h�y�f�b �e�_�]�d�b�o �h�o�j�b�k�l�u�o �b �i�Z-
�e�_�\�h-�h�o�j�b�k�l�u�o �d�Z�j�[�h�g�Z�l�g�u�o �k�m�]�e�b�g�d�h�\ �j�u�o�e�h�c �i�h-

�j�b�k�l�h�c �k�l�j�m�d�l�m�j�u �k �[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f �s�_�[�g�b-
�k�l�h-�^�j�_�k�\�y�g�b�k�l�h�]�h �b �i�_�k�q�Z�g�h-�]�e�b�g�y�g�h�]�h �f�Z�l�_�j�b�Z�e�Z.

�< �j�Z�a�j�_�a�_ �k�\�_�j�o�m �\�g�b�a �\�u�^�_�e�_�g�u �k�e�_�^�m�x�s�b�_ 
�k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�_ �i�h�^�j�Z�a�^�_�e�_�g�b�y (�j�b�k. 30).

�K�e�h�c 1. �I�j�h�n�b�e�v �k�h�\�j�_�f�_�g�g�h�]�h �]�h�j�g�h�]�h �e�m�]�h-
�\�h�]�h �q�_�j�g�h�a�_�f�Z. �I�j�_�^�k�l�Z�\�e�_�g �]�m�f�m�k�h�\�u�f (�: ), �i�_-
�j�_�o�h�^�g�u�f (�:�<) �b �d�Z�j�[�h�g�Z�l�g�h-�b�e�e�x�\�b�Z�e�v�g�u�f (�<) 
�]�h�j�b�a�h�g�l�Z�f�b. �H�[�s�Z�y �f�h�s�g�h�k�l�v �i�j�h�n�b�e�y �k�h�k�l�Z�\-
�e�y�_�l 1,2 �f .

�K�e�h�c 2. �K�m�]�e�b�g�h�d �e�_�k�k�h�\�b�^�g�u�c, �k�\�_�l�e�h-�i�Z �e�_ �\�u�c, 
�k�e�Z�[�h�m�i�e�h�l�g�_�g�g�u�c, �i�h�j�b�k�l�u�c, �k �d�j�m�i�g�h�d�h�f�d�h�\�Z-
�l�h�c, �f�_�k�l�Z�f�b �k�l�h�e�[�q�Z�l�h-�i�j�b�a�f�Z�l�b�q�_�k�d�h�c �k�l�j�m�d�l�m-
�j�h�c. �K�i�h�j�Z�^�b�q�_�k�d�b �j�Z�k�k�_�y�g�u �s�_�[�g�b�k�l�u�_ �\�d�e�x�q�_-
�g�b�y, �g�_ �h�[�j�Z�a�m�x�s�b�_ �a�h�g �d�h�g�p�_�g�l�j�Z�p�b�b �b�e�b �]�g�_�a�^. 
�G�b�`�g�y�y �]�j�Z�g�b�p�Z �^�h�k�l�Z�l�h�q�g�h �q�_�l�d�Z�y, �i�h�^�q�_�j�d�b�\�Z-
�_�l�k�y �b�a�f�_�g�_�g�b�_�f �p�\�_�l�Z �a�Z�i�h�e�g�b�l�_�e�y, �d�e�b�g�h�\�b�^�g�Z�y 
�b �\�h�e�g�b�k�l�h-�a�Z�l�_�q�g�Z�y. �F�h�s�g�h�k�l�v 0,3 �f .

�K�e�h�c 3. �K�m�]�e�b�g�h�d �e�_�]�d�b�c, �b�g�l�_�g�k�b�\�g�h �h�d�j�Z-
�r�_�g�g�u�c �\ �l�_�f�g�h-�k�_�j�u�_ �b �k�_�j�h-�`�_�e�l�u�_ �l�h�g�Z, �k�e�Z-

�J�b�k. 28. �<�_�j�o�g�y�y �q�Z�k�l�v �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c 
�\ �j�Z�k�d�h�i�_ 3 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b-

�o�h�\�k�d�Z�y �b �^�j., 2005]).

Fig. 28. The upper portion of the Pleistocene deposits in the 
excavation trench 3 of the Karama site (after (Derevianko, 

Shunkov, Bolikhovskaya et al., 2005)).

�J�b�k. 29. �G�b�`�g�y�y �q�Z�k�l�v �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c 
�\ �j�Z�k�d�h�i�_ 3 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b-

�o�h�\�k�d�Z�y �b �^�j., 2005]).

Fig. 29. The lower portion of the Pleistocene deposits in 
excavation trench 3 of the Karama site (after (Derevianko, 

Shunkov, Bolikhovskaya et al., 2005)).
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�[�h�h�^�j�_�k�\�y�g�_�g�g�u�c, �k �h�l�^�_�e�v�g�u�f�b �g�_�q�_�l�d�b�f�b �k�m�[-
�]�h�j�b�a�h�g�l�Z�e�v�g�u�f�b �h�l�_�f�g�_�g�g�u�f�b �b �h�k�\�_�l�e�_�g�g�u�f�b 
�i�j�h�k�e�h�y�f�b �f�h�s�g�h�k�l�v�x �h�d. 2–3 �k�f. �K�e�h�c �k�h�k�l�h�b�l 
�b�a �n�j�Z�]�f�_�g�l�h�\ �]�m�f�m�k�h�\�u�o �]�h�j�b�a�h�g�l�h�\ �^�\�m�o �b�k-
�d�h�i�Z�_�f�u�o �i�h�q�\, �j�Z�a�^�_�e�_�g�g�u�o �k�m�]�e�b�g�d�h�f. �<�_�j�o-
�g�y�y �q�Z�k�l�v �k�e�h�y �k�n�h�j�f�b�j�h�\�Z�g�Z �k�m�]�e�b�g�d�h�f �k�_�j�h�]�h, 
�b�g�h�]�^�Z �l�_�f�g�h-�k�_�j�h�]�h �p�\�_�l�Z �\ �\�b�^�_ �y�a�u�d�h�\, �e�b�g�a, 
�\�_�j�l�b�d�Z�e�v�g�u�o �i�h�e�h�k, �h�d�h�g�l�m�j�_�g�g�u�o �q�Z�s�_ �\�k�_�]�h 
�d�Z�j�[�h�g�Z�l�g�u�f�b �g�h�\�h�h�[�j�Z�a�h�\�Z�g�b�y�f�b, �k �\�d�e�x�q�_�g�b�_�f 
�f�_�e�d�h�]�h �b �k�j�_�^�g�_�]�h �s�_�[�g�y. �G�b�`�g�y�y �q�Z�k�l�v �k�e�h�y �\�u-
�i�h�e�g�_�g�Z �k�m�]�e�b�g�d�h�f �k�_�j�u�f, �d�Z�j�[�h�g�Z�l�g�u�f, �k �\�d�e�x-
�q�_�g�b�_�f �f�_�e�d�h�]�h �s�_�[�g�y, �k�h�k�l�h�b�l �b�a �k�h�h�[�s�Z�x�s�b�o�k�y 
�f�_�`�^�m �k�h�[�h�c �i�j�_�j�u�\�b�k�l�u�o �i�j�h�k�e�h�_�\, �e�b�g�a, �y�a�u�d�h�\. 

�F�_�k�l�Z�f�b �k�m�]�e�b�g�h�d �i�h�j�b�k�l�u�c, �k �d�h�j�g�_�o�h�^�Z�f�b �b �g�h-
�j�Z�f�b �a�_�f�e�_�j�h�_�\. �H�k�l�Z�l�d�b �]�m�f�m�k�h�\�u�o �]�h�j�b�a�h�g�l�h�\ 
�i�h�q�\ �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l �h �i�h�k�l�k�_�^�b�f�_�g�l�Z�p�b�h�g�g�h�c 
�Z�d�l�b�\�g�h�k�l�b �i�j�h�p�_�k�k�h�\ �k�h�e�b�n�e�x�d�p�b�b. �I�h�^ �]�m�f�m-
�k�h�\�u�f �]�h�j�b�a�h�g�l�h�f �g�b�`�g�_�c �i�h�q�\�u �h�l�f�_�q�_�g �l�h�g-
�d�b�c (3–4 �k�f) �i�j�h�k�e�h�c, �k�n�h�j�f�b�j�h�\�Z�g�g�u�c �i�_�k�d�h�f, 
�f�_�e�d�h�c �s�_�[�_�g�d�h�c �b �^�j�_�k�\�h�c, �k�\�b�^�_�l�_�e�v�k�l�\�m�x�s�b�c 
�h �i�_�j�_�j�u�\�_ �\ �h�k�Z�^�d�h�g�Z�d�h�i�e�_�g�b�b. �G�b�`�g�y�y �]�j�Z�g�b-
�p�Z �k�e�h�y �q�_�l�d�Z�y, �g�_�j�h�\�g�Z�y, �\�h�e�g�b�k�l�h-�a�Z�l�_�q�g�Z�y, �f�_-
�k�l�Z�f�b �d�e�b�g�h�\�b�^�g�Z�y, �i�j�h�\�h�^�b�l�k�y �i�h �m�\�_�e�b�q�_�g�b�x 
�d�h�e�b�q�_�k�l�\�Z �h�[�e�h�f�h�q�g�h�]�h �f�Z�l�_�j�b�Z�e�Z, �k�e�Z�]�Z�x�s�_�]�h 
�s�_�[�g�b�k�l�m�x �h�l�f�h�k�l�d�m, �b �j�_�a�d�h�f�m �b�a�f�_�g�_�g�b�x �p�\�_�l�Z 
�a�Z�i�h�e�g�b�l�_�e�y. �F�h�s�g�h�k�l�v 0,35 �f .

�K�e�h�c 4. �K�m�]�e�b�g�h�d �e�_�]�d�b�c, �e�_�k�k�h�\�b�^�g�u�c, �h�o�j�b-
�k�l�u�o �b �i�Z�e�_�\�h-�h�o�j�b�k�l�u�o �l�h�g�h�\, �i�e�Z�k�l�b�q�g�u�c, �d�Z�j-
�[�h�g�Z�l�g�u�c, �i�j�b �\�u�k�u�o�Z�g�b�b �[�_�e�_�k�u�c, �k �h�[�b�e�v�g�u�f�b 
�\�d�e�x�q�_�g�b�y�f�b �]�e�b�g�y�g�h�]�h �i�_�k�d�Z, �^�j�_�k�\�u, �s�_�[�g�y �b 
�]�e�u�[. �K�l�j�m�d�l�m�j�Z �j�u�o�e�Z�y, �i�h�j�b�k�l�Z�y. �L�_�d�k�l�m�j�Z �e�b�g-
�a�h�\�b�^�g�Z�y �b �e�b�g�a�h�\�Z�l�h-�k�e�h�b�k�l�Z�y, �f�_�k�l�Z�f�b �Z�f�h�j�n�g�Z�y 
(�i�h�i�_�j�_�q�g�u�c �k�j�_�a �k�h�e�b�n�e�x�d�p�b�h�g�g�h-�n�e�x�b�^�Z�e�v�g�h�c 
�l�_�d�k�l�m�j�u). �H�l�f�_�q�_�g�u �g�h�j�u �a�_�f�e�_�j�h�_�\ �^�b�Z�f�_�l�j�h�f 
�h�l 0,05 �^�h 0,1 �f, �a�Z�i�h�e�g�_�g�g�u�_ �k�_�j�u�f �k�m�]�e�b�g�d�h�f 
�b�a �]�m�f�m�k�h�\�u�o �]�h�j�b�a�h�g�l�h�\ �\�u�r�_�e�_�`�Z�s�b�o �b�k�d�h�i�Z-
�_�f�u�o �i�h�q�\. �K�j�_�^�b �h�[�e�h�f�h�q�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �i�j�_�h�[-
�e�Z�^�Z�x�l �]�j�Z�g�b�l�u �b �k�n�_�j�h�e�b�l�h�\�u�_ �w�n�n�m�a�b�\�u. �J�_�`�_ 
�\�k�l�j�_�q�Z�x�l�k�y �i�_�k�q�Z�g�b�d�b, �Z�e�_�\�j�h�e�b�l�u, �j�Z�a�e�b�q�g�u�_ 
�k�e�Z�g�p�u. �K�e�h�c �g�_�k�_�l �i�j�b�a�g�Z�d�b �^�e�b�l�_�e�v�g�h�]�h �w�d�k�i�h-
�g�b�j�h�\�Z�g�b�y �g�Z �^�g�_�\�g�h�c �i�h�\�_�j�o�g�h�k�l�b �\ �h�[�k�l�Z�g�h�\�d�_ 
�b�g�l�_�g�k�b�\�g�h�]�h �n�b�a�b�q�_�k�d�h�]�h �\�u�\�_�l�j�b�\�Z�g�b�y, �k�h�i�j�h-
�\�h�`�^�Z�\�r�_�]�h�k�y �Z�d�l�b�\�g�h�c �k�d�e�h�g�h�\�h�c �^�_�g�m�^�Z�p�b�_�c �i�h 
�k�h�e�b�n�e�x�d�p�b�h�g�g�h�f�m �l�b�i�m. �F�h�s�g�h�k�l�v 0,2–0,3 �f .

�K�e�h�c 5. �<�d�e�x�q�Z�_�l �^�\�Z �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�o �i�h�-̂
�j�Z�a�^�_�e�_�g�b�y.

5.1. �K�m�]�e�b�g�h�d �k�j�_�^�g�b�c �^�h �l�y�`�_�e�h�]�h, �h�o�j�b�k�l�u�c 
�b �l�_�f�g�h-�d�h�j�b�q�g�_�\�u�c �k �k�_�j�h�\�Z�l�u�f �h�l�l�_�g�d�h�f, �i�e�Z-
�k�l�b�q�g�u�c, �k �d�Z�j�[�h�g�Z�l�g�u�f�b �g�h�\�h�h�[�j�Z�a�h�\�Z�g�b�y�f�b 
�\ �\�b�^�_ �[�_�e�_�k�h�]�h �]�e�b�g�y�g�h�]�h �i�_�k�d�Z, �h�n�h�j�f�e�_�g�g�h�]�h 
�\ �]�h�j�b�a�h�g�l�Z�e�v�g�h �\�u�l�y�g�m�l�u�_ �i�j�h�k�e�h�b. �K�l�j�m�d�l�m�j�Z 
�f�Z�k�k�b�\�g�Z�y, �i�_�e�b�l�h�f�h�j�n�g�Z�y. �H�l�f�_�q�_�g�u �h�l�^�_�e�v-
�g�u�_ �\�d�e�x�q�_�g�b�y �f�_�e�d�h�]�h �s�_�[�g�y �b �^�j�_�k�\�u �]�j�Z�g�b-
�l�h�\, �w�n�n�m�a�b�\�h�\ �b �i�_�k�l�j�h�p�\�_�l�g�u�o �k�e�Z�g�p�_�\, �Z �l�Z�d�`�_ 
�d�j�m�i�g�u�_ �]�e�u�[�u �b�a�\�_�k�l�g�y�d�h�\ �b �j�Z�a�e�h�`�b�\�r�_�]�h�k�y �^�h 
�^�j�_�k�\�u �]�j�Z�g�b�l�Z. �K�j�_�^�b �]�e�u�[ �b�a�\�_�k�l�g�y�d�h�\ �a�Z�e�_�]�Z�_�l 
�k�m�]�e�b�g�h�d �l�_�f�g�h-�k�_�j�u�c, �k �d�h�j�b�q�g�_�\�Z�l�u�f �h�l�l�_�g�d�h�f, 
�i�h�j�b�k�l�u�c, �\�d�e�x�q�Z�x�s�b�c �]�e�b�g�y�g�u�c �i�_�k�h�d �b �f�_�e�d�b�c 
�s�_�[�_�g�v �\ �j�Z�k�k�_�y�g�g�h�f �k�h�k�l�h�y�g�b�b. �K�m�]�e�b�g�h�d �k�h�o�j�Z-
�g�b�e�k�y �\ �\�b�^�_ �i�h�e�h�k, �e�b�g�a, �i�y�l�_�g, �i�j�_�^�k�l�Z�\�e�y�x�s�b�o 
�k�h�[�h�c �n�j�Z�]�f�_�g�l�u �]�m�f�m�k�h�\�h�]�h �]�h�j�b�a�h�g�l�Z �b�k�d�h�i�Z-
�_�f�h�c �i�h�q�\�u. �G�b�`�g�y�y �]�j�Z�g�b�p�Z �m�k�e�h�\�g�Z�y, �i�j�h�\�_�^�_�g�Z 
�i�h �h�k�g�h�\�Z�g�b�x �d�Z�j�[�h�g�Z�l�g�h�]�h �]�h�j�b�a�h�g�l�Z �k �g�b�`�g�b�f 
�m�j�h�\�g�_�f �]�e�u�[�h�\�g�b�d�Z. �F�h�s�g�h�k�l�v 0,5 �f .

5.2. �K�m�]�e�b�g�h�d �l�_�f�g�h-�d�h�j�b�q�g�_�\�u�c, �d�Z�j�[�h�g�Z�l-
�g�u�c, �k �g�_�q�_�l�d�h �h�]�j�Z�g�b�q�_�g�g�u�f�b �i�j�h�k�e�h�y�f�b �b �e�b�g -

�J�b�k. 30. �J�Z�a�j�_�a �i�e�_�c�k�l�h�p�_�g�h�\�u�o �h�l�e�h�`�_�g�b�c �\ �j�Z�k�d�h�i�_ 3 
�D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 

2005]).

Fig. 30. The cross-section of the Pleistocene deposits in 
excavation trench 3 of the Karama site (after (Derevianko, 

Shunkov, Bolikhovskaya et al., 2005)).
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�a�Z�f�b �k�m�]�e�b�g�d�Z �k�_�j�h�\�Z�l�h-�d�h�j�b�q�g�_�\�h�]�h �b �i�_�k�d�Z �h�o-
�j�b�k�l�h�]�h, �d�j�m�i�g�h- �b �k�j�_�^�g�_�a�_�j�g�b�k�l�h�]�h, �k �d�Z�j�[�h-
�g�Z�l�g�u�f�b �g�h�\�h�h�[�j�Z�a�h�\�Z�g�b�y�f�b �[�_�e�_�k�h�]�h �p�\�_�l�Z �\ 
�\�b�^�_ �i�y�l�_�g �i�m�^�j�u �b �\�h�e�g�b�k�l�h-�]�h�j�b�a�h�g�l�Z�e�v�g�u�o 
�i�j�h�k�e�h�_�\. �G�b�`�g�y�y �]�j�Z�g�b�p�Z �g�_�j�h�\�g�Z�y (�d�Z�j�f�Z�g�h-
�h�[�j�Z�a�g�Z�y), �q�_�l�d�Z�y, �i�j�h�\�_�^�_�g�Z �i�h �b�a�f�_�g�_�g�b�x �p�\�_�l�Z 
�a�Z�i�h�e�g�b�l�_�e�y �b �i�h�y�\�e�_�g�b�x �s�_�[�g�b�k�l�h-�^�j�_�k�\�y�g�b�k�l�h-
�]�h �f�Z�l�_�j�b�Z�e�Z �b�a �g�b�`�_�e�_�`�Z�s�b�o �h�l�e�h�`�_�g�b�c. �F�h�s-
�g�h�k�l�v 0,3–0,5 �f.

�K�e�h�c 6. �K�h�k�l�h�b�l �b�a �^�\�m�o �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�o 
�i�h�^�j�Z�a�^�_�e�_�g�b�c.

6.1. �K�m�]�e�b�g�h�d �e�_�]�d�b�c, �k�e�Z�[�h�h�i�_�k�q�Z�g�_�g�g�u�c, �j�u-
�`�_�\�Z�l�h-�i�Z�e�_�\�u�c, �i�e�h�l�g�u�c, �k �i�j�h�k�e�h�y�f�b �k�_�j�h�\�Z�l�h-
�h�o�j�b�k�l�h�c �^�j�_�k�\�u �o�h�j�h�r�h �j�Z�a�e�h�`�b�\�r�b�o�k�y �g�_�d�Z�j-
�[�h�g�Z�l�g�u�o �i�h�j�h�^, �k �e�b�g�a�h�\�b�^�g�u�f�b �\�d�e�x�q�_�g�b�y�f�b 
�k�m�]�e�b�g�d�h�\ �k�j�_�^�g�b�o �k�\�_�l�e�h-�i�Z�e�_�\�u�o, �i�j�b �\�u�k�u�o�Z-
�g�b�b �[�_�e�_�k�u�o, �\�h �\�e�Z�`�g�h�f �k�h�k�l�h�y�g�b�b �f�u�e�d�b�o �g�Z 
�h�s�m�i�v, �i�j�b �\�u�k�u�o�Z�g�b�b �i�u�e�_�\�Z�l�u�o, �n�h�j�f�b�j�m�x�s�b�o 
�k�i�_�p�b�n�b�q�_�k�d�b�_ �i�h�e�h�]�h�g�Z�d�e�h�g�g�u�_ �y�a�u�d�h�\�b�^�g�u�_ 
�l�_�d�k�l�m�j�u �l�b�i�Z «�]�j�m�g�l�h�\�u�o �d�h�k», �d�h�l�h�j�u�_ �k�\�b�^�_-
�l�_�e�v�k�l�\�m�x�l �h�[ �b�g�l�_�g�k�b�\�g�h�f �k�d�e�h�g�h�\�h�f �k�f�_�s�_�g�b�b 
�]�j�m�g�l�Z. �< �d�j�h�\�e�_ �k�e�h�y �k�l�j�m�d�l�m�j�Z �n�e�x�b�^�Z�e�v�g�Z�y. 
�< �h�k�g�h�\�Z�g�b�b �]�h�j�b�a�h�g�l�Z �[�_�k�i�h�j�y�^�h�q�g�h �j�Z�k�i�h�e�h-
�`�_�g�u �h�j�b�_�g�l�b�j�h�\�Z�g�g�u�_ �\�^�h�e�v �k�d�e�h�g�Z �e�b�g�a�u �b 
�\�h�e�g�b�k�l�u�_ �i�j�h�k�e�h�b �k�m�]�e�b�g�d�Z �l�_�f�g�h-�d�h�j�b�q�g�_�\�h�]�h, 
�i�e�h�l�g�h�]�h, �g�_�d�Z�j�[�h�g�Z�l�g�h�]�h, �k�h�^�_�j�`�Z�s�_�]�h �i�_�k�h�d, 
�f�_�e�d�b�_ �h�[�e�h�f�d�b �^�j�_�k�\�u �b �s�_�[�g�y. �G�b�`�g�y�y �]�j�Z�g�b�p�Z 
�g�_�q�_�l�d�Z�y, �m�k�e�h�\�g�Z�y, �i�j�h�\�h�^�b�l�k�y �i�h �b�a�f�_�g�_�g�b�x �h�l-
�l�_�g�d�Z �a�Z�i�h�e�g�b�l�_�e�y. �F�h�s�g�h�k�l�v 0,5 �f .

6.2. �K�m�]�e�b�g�h�d, �[�e�b�a�d�b�c �i�h �k�h�k�l�Z�\�m �d �\�u�r�_�e�_-
�`�Z�s�_�f�m, �g�h �k �[�h�e�v�r�b�f �d�h�e�b�q�_�k�l�\�h�f �h�[�e�h�f�h�q�g�h�]�h 
�f�Z�l�_�j�b�Z�e�Z �f�_�e�d�b�o �b �k�j�_�^�g�b�o �n�j�Z�d�p�b�c. �< �g�b�`�g�_�c 
�q�Z�k�l�b �j�Z�k�i�h�e�h�`�_�g�u �i�j�h�k�e�h�b �b �e�b�g�a�h�q�d�b �k�m�]�e�b�g�d�h�\ 
�d�h�j�b�q�g�_�\�u�o, �h�l�_�f�g�_�g�g�u�o, �l�_�f�g�h-�[�m�j�u�o (�]�m�f�m�k�b-
�j�h�\�Z�g�g�u�o), �i�j�_�^�k�l�Z�\�e�y�x�s�b�o �k�h�[�h�c �i�_�j�_�h�l�e�h�`�_�g-
�g�u�_ �h�k�l�Z�l�d�b �]�m�f�m�k�h�\�h�]�h �]�h�j�b�a�h�g�l�Z �b�k�d�h�i�Z�_�f�h�c 
�i�h�q�\�u. �< �i�h�^�h�r�\�_ �k�e�h�y �\�k�l�j�_�q�Z�x�l�k�y �h�l�^�_�e�v�g�u�_ 
�]�e�u�[�u �]�j�Z�g�b�l�h�b�^�h�\, �d�Z�d �i�j�Z�\�b�e�h �\�u�\�_�l�j�_�e�u�_ � �̂h 
�k�h�k�l�h�y�g�b�y �^�j�_�k�\�u. �G�b�`�g�y�y �]�j�Z�g�b�p�Z �q�_�l�d�Z�y, �i�h-
�e�h�]�h�\�h�e�g�b�k�l�Z�y, �i�j�h�\�h�^�b�l�k�y �i�h �b�a�f�_�g�_�g�b�x �]�j�Z-
�g�m�e�h�f�_�l�j�b�q�_�k�d�h�]�h �k�h�k�l�Z�\�Z �b �p�\�_�l�Z �a�Z�i�h�e�g�b�l�_�e�y. 
�F�h�s�g�h�k�l�v �h�l 0,4 �^�h 0,7 �f .

�K�e�h�c 7. �<�d�e�x�q�Z�_�l �^�\�Z �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�b�o �i�h�-̂
�j�Z�a�^�_�e�_�g�b�y.

7.1. �<�Z�e�m�g�g�h-�]�e�u�[�h�\�Z�y �l�h�e�s�Z �k �k�b�e�v�g�h �h�^�j�_�k-
�\�y�g�_�g�g�u�f �k�m�]�e�b�g�b�k�l�u�f �a�Z�i�h�e�g�b�l�_�e�_�f �d�j�Z�k�g�h�\�Z-
�l�h-�k�m�j�]�m�q�g�u�o �l�h�g�h�\. �K�j�_�^�b �h�[�e�h�f�d�h�\ �^�h�f�b�g�b�j�m-
�x�l �d�j�m�i�g�h�a�_�j�g�b�k�l�u�_ �]�j�Z�g�b�l�u. �G�Z �[ó�e�v�r�_�c �q�Z�k�l�b 
�h�[�e�h�f�h�q�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �h�l�f�_�q�_�g�u �f�Z�j�]�Z�g�p�_�\�u�_ 
�g�h�\�h�h�[�j�Z�a�h�\�Z�g�b�y �\ �\�b�^�_ �^�_�g�^�j�b�l�h�\ �b �i�e�_�g�h�q�_�d, 
�h�q�_�\�b�^�g�h �k�n�h�j�f�b�j�h�\�Z�\�r�b�o�k�y �i�h�k�e�_ �h�l�e�h�`�_�g�b�y 
�h�k�Z�^�d�Z: �g�Z �i�h�\�_�j�o�g�h�k�l�b �h�[�e�h�f�d�h�\ �g�_ �\�b�^�g�h �k�e�_-
�^�h�\ �b�o �b�k�l�b�j�Z�g�b�y. �;�h�e�v�r�Z�y �q�Z�k�l�v �]�j�Z�g�b�l�h�b�^�h�\, 

�h�k�h�[�_�g�g�h �\ �\�_�j�o�g�_�c �q�Z�k�l�b �k�e�h�y, �\�u�\�_�l�j�_�g�Z �^�h �k�h-
�k�l�h�y�g�b�y �^�j�_�k�\�u. �< �k�j�_�^�g�_�f �i�j�h�_�d�l�b�\�g�Z�y �i�e�h�s�Z�^�v 
�]�Z�e�_�q�g�h-�]�j�Z�\�b�c�g�h�]�h �f�Z�l�_�j�b�Z�e�Z, �h�q�_�\�b�^�g�h �i�j�h�r�_�^-
�r�_�]�h �k�l�Z�^�b�x �Z�e�e�x�\�b�Z�e�v�g�h�]�h �l�j�Z�g�a�b�l�Z, �k�h�k�l�Z�\�e�y�_�l 
10–20 %. �< �i�h�^�h�r�\�_ �]�h�j�b�a�h�g�l�Z �d�h�e�b�q�_�k�l�\�h �h�d�Z-
�l�Z�g�g�h�]�h �f�_�e�d�h�]�Z�e�_�q�g�h�]�h �f�Z�l�_�j�b�Z�e�Z �\�h�a�j�Z�k�l�Z�_�l �^�h 
30–40 % �h�l �h�[�s�_�]�h �d�h�e�b�q�_�k�l�\�Z �h�[�e�h�f�d�h�\. �F�h�s-
�g�h�k�l�v 2,5 �f .

7.2. �<�Z�e�m�g�g�h-�]�e�u�[�h�\�Z�y �l�h�e�s�Z �k �e�_�]�d�h�k�m�]�e�b-
�g�b�k�l�u�f �b �^�j�_�k�\�y�g�h-�]�j�Z�\�b�c�g�u�f �a�Z�i�h�e�g�b�l�_�e�_�f �[�Z-
�a�Z�e�v�g�h�]�h �l�b�i�Z. �K�l�j�m�d�l�m�j�Z �\ �\�u�k�h�o�r�_�f �k�h�k�l�h�y�g�b�b 
�i�j�b�a�f�Z�l�b�q�_�k�d�Z�y (�d�m�[�b�q�_�k�d�b�_ �h�l�^�_�e�v�g�h�k�l�b �k �]�j�Z�g�y-
�f�b �j�Z�a�f�_�j�h�f �h�d. 2 �k�f). �L�_�d�k�l�m�j�Z �k�e�h�b�k�l�Z�y: �k�e�h�c-
�d�b �f�h�s�g�h�k�l�v�x 2–5 �k�f �k �h�d�j�Z�k�h�f �j�Z�a�g�h�c �b�g�l�_�g-
�k�b�\�g�h�k�l�b (�h�l �l�_�f�g�h-�k�_�j�u�o �^�h �d�j�Z�k�g�h�\�Z�l�h-�[�m�j�u�o) 
�b �`�_�e�_�a�h�f�Z�j�]�Z�g�p�_�\�u�f�b �i�j�b�f�Z�a�d�Z�f�b. �I�h�k�l�_�i�_�g�g�h 
�a�Z�f�_�s�Z�_�l�k�y �i�j�h�k�e�h�_�f �f�_�e�d�h�]�Z�e�_�q�g�h-�]�j�Z�\�b�c�g�h�]�h 
�f�Z�l�_�j�b�Z�e�Z �k �a�Z�i�h�e�g�b�l�_�e�_�f �i�h�j�h�\�h�]�h �l�b�i�Z. �H�l�e�h-
�`�_�g�b�y �]�h�j�b�a�h�g�l�Z 7.2 �a�Z�i�h�e�g�y�x�l �j�\�u �f�_�`�^�m �d�j�m�i-
�g�u�f�b �]�j�_�[�g�y�f�b �b�a�\�_�k�l�g�y�d�h�\�h�]�h �p�h�d�h�e�y �\ �^�g�b�s�_ 
�j�Z�k�d�h�i�Z. �:�a�b�f�m�l �i�j�h�k�l�b�j�Z�g�b�y �h�k�g�h�\�g�u�o �l�j�_�s�b�g 
�\ �b�a�\�_�k�l�g�y�d�Z�o �h�d. 330°, �i�Z�^�_�g�b�_ �x�]�h-�a�Z�i�Z�^�g�h�_, 
�m�]�h�e �i�Z�^�_�g�b�y 50–60°. �B�a�\�_�k�l�g�y�d�b �k�\�_�l�e�h-�k�_ �j�u�_, 
�k�b�e�v�g�h�f�j�Z�f�h�j�b�a�h�\�Z�g�g�u�_, �l�j�_�s�b�g�h�\�Z�l�u�_, �i�h�d�j�u-
�l�u �[�_�e�_�k�h�c �j�_�Z�d�l�b�\�g�h�c �d�Z�c�f�h�c �f�h�s�g�h�k�l�v�x �\ �^�h-
�e�b �f�b�e�e�b�f�_�l�j�Z. �F�_�e�d�b�_ �l�j�_�s�b�g�u �\ �]�e�u�[�Z�o �a�Z-
�l�Z�f�i�h�g�b�j�h�\�Z�g�u �[�_�e�_�k�u�f �f�m�q�g�b�k�l�u�f �p�_�f�_�g�l�h�f 
�d�Z�j�[�h�g�Z�l�g�u�o �g�h�\�h�h�[�j�Z�a�h�\�Z�g�b�c.

�< �k�l�j�Z�l�b�]�j�Z�n�b�q�_�k�d�h�c �d�h�e�h�g�d�_ �j�Z�k�d�h�i�Z 3 �Z�j�o�Z-
�b�q�g�u�_ �h�j�m�^�b�y �a�Z�e�_�]�Z�e�b �\ �l�h�e�s�_ �d�j�Z�k�g�h�p�\�_�l�g�u�o 
�h�l�e�h�`�_�g�b�c �k�e�h�y 7. �< �]�j�Z�g�b�p�Z�o �w�l�h�]�h �k�e�h�y �k�h �[�j�Z�g�Z 
�d�h�e�e�_�d�p�b�y �d�Z�f�_�g�g�h�]�h �b�g�\�_�g�l�Z�j�y �k �o�h�j�h�r�h �\�u�j�Z-
�`�_�g�g�u�f�b �l�_�o�g�b�d�h-�l�b�i�h�e�h�]�b�q�_�k�d�b�f�b �h�k�h�[�_�g�g�h�k�l�y-
�f�b �j�Z�g�g�_�i�Z�e�_�h�e�b�l�b�q�_�k�d�h�c �b�g�^�m�k�l�j�b�b �]�Z�e�_�q�g�h�]�h 
�l�b�i�Z. �K�h�]�e�Z�k�g�h �f�h�j�n�h�e�h�]�b�q�_�k�d�b�f �i�j�b�a�g�Z�d�Z�f �g�m-
�d�e�_�\�b�^�g�h-�h�[�d�h�e�h�l�u�o �]�Z�e�_�d, �\ �i�j�h�p�_�k�k�_ �i�_�j�\�b�q�g�h�]�h 
�j�Z�k�s�_�i�e�_�g�b�y �i�j�b�f�_�g�y�e�b�k�v �j�Z�a�e�b�q�g�u�_ �i�j�b �_�f�u, �i�Z-
�j�Z�e�e�_�e�v�g�h�_ �k�d�Z�e�u�\�Z�g�b�_ �k �f�h�g�h�n�j�h�g�l�Z�e�v�g�u�o �g�m�d -
 �e�_�m�k�h�\ �l�j�_�m�]�h�e�v�g�h�c �n�h�j�f�u �k �]�e�Z�^�d�h�c �m�^�Z�j�g�h�c �i�e�h-
�s�Z�^�d�h�c (�j�b�k. 31, 5). �< �h�j�m�^�b�c�g�h�f �g�Z�[�h�j�_ �g�Z�b�[�h�e�v-
�r�_�_ �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_ �i�h�e�m�q�b�e�b �d�j�m�i�g�u�_ �b�a�^�_�e�b�y 
�b�a �]�Z�e�_�d. �K�j�_�^�b �g�b�o �\�u�^�_�e�y�x�l�k�y �k�d�j�_�[�e�h�\�b�^�g�u�_ 
�b�g�k�l �j�m�f�_�g�l�u �g�Z �m�i�e�h�s�_�g�g�u�o �]�Z�e�v�d�Z�o �k �_�k�l�_�k�l�\�_�g-
�g�u�f (�j�b�k. 32, 1) �b�e�b �j�_�[�_�j�q�Z�l�u�f (�j�b�k. 32, 2) �h�[-
�m�r�d�h�f �b �e�_�a�\�b�_�f, �h�n�h�j�f�e�_�g�g�u�f �d�j�m�i�g�u�f�b �]�e�m�[�h-
�d�b�f�b �k�d�h�e�Z�f�b; �f�Z�k�k�b�\�g�u�_ �]�Z�e�v�d�b, �h�[�[�b�l�u�_ �i�h�i�_�j�_�d 
�^�e�b�g�g�h�c �h�k�b �\ �\�b�^�_ �q�h�i�i�_�j�h�\ �k �i�j�y�f�u�f (�j�b�k. 33, 2) 
�b�e�b �l�j�_ �m�]�h�e�v�g�u�f (�j�b�k. 33, 3) �d�h�g�l�m�j�h�f �j�Z�[�h�q�_�]�h 
�d�j�Z�y, �b �]�Z�e�_�q�g�u�_ �h�j�m�^�b�y �k �o�Z�j�Z�d�l�_�j�g�u�f �\�u�k�l�m�i�h�f-
�g�h�k�b�d�h�f, �\�u�^�_�e�_�g�g�u�f �k�i�_�p�b�Z�e�v�g�h�c �h�[�j�Z�[�h�l�d�h�c 
(�j�b�k. 33, 1), �\ �l.�q. �^�\�m�k�l�h�j�h�g�g�_ �h�[�[�b�l�h�_ �b�a�^�_�e�b�_ 
�h�\�Z�e�v�g�h�c �n�h�j �f�u (�k�f. �j�b�k. 32, 3). �H�k�l�Z�e�v�g�m�x �q�Z�k�l�v 
�d�h�e�e�_�d�p�b�b �k�h�k�l�Z�\�e�y�x�l �g�m�d�e�_�\�b�^�g�u�c �k�d�j�_�[�h�d �\�u�k�h-

� ñ � � � � � � � � 2.  �þ����������������������� ���%���������� ������� �������#�������������- ���� �î��� ����  �� �� �ø�!�������$������ ����� ������������



� � � � � � �  � * I.  �ý�������������) ���������������%�����*�������� �����������������- �%���������������� �ÿ�������������� �î������

52

�J�b�k. 31. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 7 �\ �j�Z�k�d�h�i�_ 3 �D�Z�j�Z�f�u 
(�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]). 

1, 6 – �j�_�l�m�r�b�j�h�\�Z�g�g�u�_ �k�d�h�e�u; 2 – �g�m�d�e�_�\�b�^�g�u�c �k�d�j�_�[�h�d; 3 – �\�u�_�f�q�Z�l�h�_ �h�j�m�^�b�_; 
4 – �l�j�h�g�d�b�j�h�\�Z�g�g�u�c �k�d�h�e; 5 – �g�m�d�e�_�m�k.

Fig. 31. The stone inventory from stratum 7 in excavation trench 3 of 
the Karama site (after (Derevianko, Shunkov, Bolikhovskaya et al., 

2005)).
1, 6 – retouched spalls; 2 – a core-like end-scraper; 3 – a notched tool; 4 – a truncated 

spall; 5 – a core.

�J�b�k. 32. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 7 �\ 
�j�Z�k�d�h�i�_ 3 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v-

�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y �b �^�j., 2005]). 
1, 2 – �k�d�j�_�[�e�Z; 3 – �h�j�m�^�b�_ �k �r�b�i�h�\�b�^�g�u�f �\�u�k�l�m�i�h�f 

�\ �\�b�^�_ �g�h�k�b�d�Z.

Fig. 32. The stone inventory from stratum 7 
in excavation trench 3 of the Karama site 
(after (Derevianko, Shunkov, Bolikhovskaya 

et al., 2005)).
1, 2 – side-scrapers; 3 – a tool with a distinct spur-like 

protrusion or nose.

�J�b�k. 33. �D�Z�f�_�g�g�u�c �b�g�\�_�g�l�Z�j�v �b�a �k�e�h�y 7 �\ �j�Z�k�d�h�i�_ 3 �D�Z�j�Z�f�u (�i�h: [�>�_�j�_�\�y�g�d�h, �R�m�g�v�d�h�\, �;�h�e�b�o�h�\�k�d�Z�y, �b �^�j., 2005]). 
1 – �h�j�m�^�b�_ �k �r�b�i�h�\�b�^�g�u�f �\�u�k�l�m�i�h�f �\ �\�b�^�_ �g�h�k�b�d�Z; 2, 3 – �q�h�i�i�_�j�u.

Fig. 33. The stone inventory from stratum 7 in excavation trench 3 of the Karama site (after (Derevianko, Shunkov, 
Bolikhovskaya et al., 2005)).

1 – a tool with a distinct spur-like protrusion or nose; 2, 3 – choppers.
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