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�;�B�H�E�H�=�B�Q�?�K�D�B�? �G�:�M�D�B 

 

�M�>�D������������������������������������������������ 

�<�E�B�Y�G�B�?���I�H�=�H�>�G�U�O���M�K�E�H�<�B�C���B���O�J�H�G�B�Q�?�K�D�H�=�H���H�;�E�M�Q�?�G�B�Y��

�G�:���I�H�I�M�E�Y�P�B�B���K�H�K�G�U���H�;�U�D�G�H�<�?�G�G�H�C���K���L�?�J�J�B�L�H�J�B�C����

�I�H�>�<�?�J�=�R�B�O�K�Y���J�:�>�B�H�:�D�L�B�<�G�H�F�M���A�:�=�J�Y�A�G�?�G�B�X���<��

�J�?�A�M�E�V�L�:�L�?���:�<�:�J�B�B���G�:���Q�?�J�G�H�;�U�E�V�K�D�H�C���:�W�K 

�<�Z�k�b�e�v�_�\���>���<��1�����D�m�a�v�f�_�g�d�h�\���:���=��2 
1- �D���;���G�������K���G���K��; 2-�Z�k�i�b�j�Z�g�l 

1, 2-�N�=�;�G�M���<�k�_�j�h�k�k�b�c�k�d�b�c���g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�c���b�g�k�l�b�l�m�l���j�Z�^�b�h�e�h�]�b�b���b���w�d�h�e�h�]�b�b 

�J�Z�[�h�l�Z���\�u�i�h�e�g�_�g�Z���i�j�b���i�h�^�^�_�j�`�d�_���J�h�k�k�b�c�k�d�h�]�h���g�Z�m�q�g�h�]�h���n�h�g�^�Z�����i�j�h�_�d�l���‹������-14-00666). 

 
�:�g�g�h�l�Z�p�b�y�����G�Z�[�e�x�^�_�g�b�y�� ������������- ���������� �]�]������ �i�h�i�m�e�y�p�b�c�� �k�h�k�g�u�� �h�[�u�d�g�h�\�_�g�g�h�c���� �k��

�m�q�Z�k�l�d�h�\�� �i�h�^�\�_�j�]�r�b�o�k�y�� �j�Z�^�b�h�Z�d�l�b�\�g�h�f�m�� �a�Z�]�j�y�a�g�_�g�b�x�� �\�u�y�\�b�e�b�� �a�Z�\�b�k�b�f�h�k�l�v��

�q�Z�k�l�h�l�u���p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o���g�Z�j�m�r�_�g�b�c���m���i�j�h�j�h�k�l�d�h�\���k�_�f�y�g���h�l���i�h�]�e�h�s�_�g�g�u�o�^�h�a���b��

�a�Z�\�b�k�b�f�h�k�l�v���d�Z�q�_�k�l�\�Z���k�_�f�y�g���h�l���i�h�]�h�^�g�u�o���m�k�e�h�\�b�c���� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �k�h�k�g�Z�� �h�[�u�d�g�h�\�_�g�g�Z�y���� �Z�\�Z�j�b�y�� �g�Z�� �Q�_�j�g�h�[�u�e�v�k�d�h�c�� �:�W�K����

�j�Z�^�b�h�Z�d�l�b�\�g�h�_�� �a�Z�]�j�y�a�g�_�g�b�_���� �i�h�]�e�h�s�_�g�g�u�_�� �^�h�a�u���� �p�b�l�h�]�_�g�_�l�b�d�Z���� �d�Z�q�_�k�l�\�h�� �k�_�f�y�g����

�i�h�]�h�^�g�u�_���m�k�e�h�\�b�y���� 

 
INFLUENCE OF WEATHER CONDITIONS AND CHRONIC IRRADIATION 

ON POPULATIONS OF THE PINE ORDINARY FROM TER RITORIES, 

UNDERGONE TO RADIOACTIVE POLLUTION AS A RESULT OF 

FAILURE ON THE CHERNOBYL ATOMIC POWER STATION  

Vasiliyev D.V., Kuzmenkov A.G. 

Abstract: Supervision (2003 - 2014) populations of a pine ordinary, from sites 

undergone to radioactive pollution have revealed dependence of frequency of 

cytogenetic infringements at sprouts of seeds from the absorbed doses and dependence 

of quality of seeds on weather conditions. 

Key words: Scots pine, Chernobyl accident, Radioactive contamination, Radioactive 

pollution, Absorbed doses, Cytogenetics, Quality of seeds, Weather conditions.  
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�>�e�y�� �w�n�n�_�d�l�b�\�g�h�]�h�� �i�j�b�j�h�^�h�h�o�j�Z�g�g�h�]�h�� �g�h�j�f�b�j�h�\�Z�g�b�y�� �g�_�h�[�o�h�^�b�f�h�� �b�f�_�l�v��

�i�j�_�^�k�l�Z�\�e�_�g�b�_�� �h�� �d�h�f�i�e�_�d�k�g�h�f�� �\�h�a�^�_�c�k�l�\�b�b�� �_�k�l�_�k�l�\�_�g�g�u�o�� �b�� �Z�g�l�j�h�i�h�]�_�g�g�u�o��

�n�Z�d�l�h�j�h�\���g�Z���i�h�i�m�e�y�p�b�b���j�Z�k�l�_�g�b�c���b���`�b�\�h�l�g�u�o�����h�[���b�o���w�n�n�_�d�l�Z�o���g�Z���j�Z�a�g�u�o���m�j�h�\�g�y�o��

�h�j�]�Z�g�b�a�Z�p�b�b�� �`�b�\�h�]�h���� �b�f�_�l�v�� �i�j�_�^�k�l�Z�\�e�_�g�b�_�� �h�� �^�b�g�Z�f�b�d�_�� �\�h�a�^�_�c�k�l�\�b�y���� �>�e�y�� �w�l�h�]�h��

�g�_�h�[�o�h�^�b�f�u���d�h�f�i�e�_�d�k�g�u�_�����^�h�e�]�h�\�j�_�f�_�g�g�u�_���g�Z�[�e�x�^�_�g�b�y�����G�h���k�_�c�q�Z�k���k�m�s�_�k�l�\�m�_�l��

�h�k�l�j�u�c���^�_�n�b�p�b�l���i�h�^�h�[�g�h�c���b�g�n�h�j�f�Z�p�b�b���>���������������������@���� 

�P�_�e�v�x�� �g�Z�k�l�h�y�s�_�c�� �j�Z�[�h�l�u�� �[�u�e�Z�� �h�p�_�g�d�Z�� �p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o�� �w�n�n�_�d�l�h�\�� �b��

�j�_�i�j�h�^�m�d�l�b�\�g�h�c�� �k�i�h�k�h�[�g�h�k�l�b�� �i�h�i�m�e�y�p�b�c�� �k�h�k�g�u�� �h�[�u�d�g�h�\�_�g�g�h�c�� �\�� �h�l�^�Z�e�z�g�g�u�c��

�i�_�j�b�h�^���i�h�k�e�_���Z�\�Z�j�b�b���g�Z���Q�_�j�g�h�[�u�e�v�k�d�h�c���:�W�K�� 

�G�Z�� �i�j�h�l�y�`�_�g�b�b�� �^�\�_�g�Z�^�p�Z�l�b�� �e�_�l�� �b�k�k�e�_�^�h�\�Z�e�b�� �i�h�i�m�e�y�p�b�b�� �k�h�k�g�u�� ���3�L�Q�X�V��

�V�\�O�Y�H�V�W�U�L�V�� �/������ �;�j�y�g�k�d�h�c�� �h�[�e�Z�k�l�b���� �g�Z�k�_�e�y�x�s�b�_�� �d�h�g�l�j�h�e�v�g�u�_�� �m�q�Z�k�l�d�b���� �D���� �D���� �b��

�l�_�j�j�b�l�h�j�b�b�� �g�Z�b�[�h�e�_�_�� �a�Z�]�j�y�a�g�z�g�g�u�_�� �j�Z�^�b�h�g�m�d�e�b�^�Z�f�b���� �g�Z�o�h�^�y�s�b�_�k�y�� �i�j�b�f�_�j�g�h�� �\��

200 - �������� �d�f�� �h�l�� �Q�_�j�g�h�[�u�e�v�k�d�h�c�� �:�W�K���� �<�B�M�:�� ���<�B�M�:������ �K�l�Z�j�u�_�� �;�h�[�h�\�b�q�b�� ���K�;������

�A�Z�[�h�j�v�_�� �i�h�e�_�� ���A�I������ �A�Z�[�h�j�v�_�� �d�e�Z�^�[�b�s�_�� ���A�D������ �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�_�k�y�� �\�u�k�h�d�b�f��

�i�j�_�^�k�l�Z�\�b�l�_�e�v�k�l�\�h�f�� �k�h�k�g�h�\�u�o�� �^�_�j�_�\�v�_�\�� �\�� �n�b�l�h�p�_�g�h�a�_���� �h�^�g�h�j�h�^�g�h�k�l�v�x�� �l�b�i�Z�� �b��

�n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�o���k�\�h�c�k�l�\���i�h�q�\�����Z���l�Z�d�`�_���m�j�h�\�g�_�f���l�_�o�g�h�]�_�g�g�h�]�h���a�Z�]�j�y�a�g�_�g�b�y���� 

�<�� �d�Z�q�_�k�l�\�_�� �l�_�k�l�� �h�[�t�_�d�l�Z�� �[�u�e�Z�� �\�u�[�j�Z�g�Z�� �k�h�k�g�Z�� �h�[�u�d�g�h�\�_�g�g�Z�y��- �h�k�g�h�\�g�h�c��

�e�_�k�h�h�[�j�Z�a�m�x�s�b�c�� �\�b�^�� �w�^�b�n�b�d�Z�l�h�j�� �K�_�\�_�j�g�h�c�� �?�\�j�Z�a�b�b���� �H�[�e�Z�^�Z�y�� �\�u�k�h�d�h�c��

�j�Z�^�b�h�q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v�x�����h�g�Z���k�l�Z�e�Z���h�^�g�b�f���b�a���j�_�n�_�j�_�g�l�g�u�o���[�b�h�e�h�]�b�q�_�k�d�b�o���\�b�^�h�\��

[���@�����G�Z�b�[�h�e�_�_���q�m�\�k�l�\�b�l�_�e�v�g�u���d���\�h�a�^�_�c�k�l�\�b�x���b�h�g�b�a�b�j�m�x�s�b�o���b�a�e�m�q�_�g�b�c���m���k�h�k�g�u��

�j�_�i�j�h�^�m�d�l�b�\�g�u�_�� �h�j�]�Z�g�u�� �>������ ���@�� �b�� �^�e�y�� �g�b�o�� �k�� �i�h�f�h�s�v�x�� �^�h�a�b�f�_�l�j�b�q�_�k�d�h�c�� �f�h�^�_�e�b����

�i�h�^�j�h�[�g�h�_�� �h�i�b�k�Z�g�b�_�� �d�h�l�h�j�h�c�� �^�Z�g�h�� �\�� �>������ ���@�� �[�u�e�b�� �j�Z�k�k�q�b�l�Z�g�u�� �m�j�h�\�g�b�� �^�h�a�h�\�u�o��

�g�Z�]�j�m�a�h�d�����l�Z�[�e������������ 

�L�Z�[�e�b�p�Z������ �I�h�]�e�h�s�z�g�g�u�_���\���]�_�g�_�j�Z�l�b�\�g�u�o���h�j�]�Z�g�Z�o���k�h�k�g�u���^�h�a�u 
�M�q�Z�k�l�h�d �>�h�a�Z�����i�h�]�e�h�s�_�g�g�Z�y��

�d�j�h�g�h�c���\�������������]�h�^�m������f�=�j���] 
�>�h�a�Z�����i�h�]�e�h�s�_�g�g�Z�y���d�j�h�g�h�c���a�Z���i�_�j�b�h�^��

�n�h�j�f�b�j�h�\�Z�g�b�y���k�_�f�y�g������������-�����������]�h�^�������f�=�j 
�D 0.90 1.81 
�D�� 1.11 2.22 
�<�B�M�: 10.9 21.8 
�K�; 20.3 40.6 
�A�I 34.0 68.0 
�A�D 39.5 79.0 

* - �i�h�k�d�h�e�v�d�m�� �Z�d�l�b�\�g�h�k�l�v�� �h�k�g�h�\�g�u�o�� �^�h�a�h�h�[�j�Z�a�m�x�s�b�o�� �j�Z�^�b�h�g�m�d�e�b�^�h�\�� �f�_�g�y�_�l�k�y�� �g�_�� �h�q�_�g�v��
�[�u�k�l�j�h�����l�h���\���l�Z�[�e���������i�j�_�^�k�l�Z�\�e�_�g�u���^�Z�g�g�u�_���a�Z���h�^�b�g���d�h�g�d�j�_�l�g�u�c�����������������]�h�^�� 
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�P�b�l�h�]�_�g�_�l�b�q�_�k�d�b�c���Z�g�Z�e�b�a�����d�e�_�l�h�d���d�h�j�g�_�\�h�c���f�_�j�b�k�l�_�f�u���i�j�h�j�h�k�l�d�h�\���k�_�f�y�g����

�i�h�d�Z�a�Z�e�����q�l�h���\���i�h�i�m�e�y�p�b�y�o�����g�Z�k�_�e�y�x�s�b�o���a�Z�]�j�y�a�g�z�g�g�u�_���j�Z�^�b�h�g�m�d�e�b�^�Z�f�b���m�q�Z�k�l�d�b����

�q�Z�k�l�h�l�Z�� �p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o�� �g�Z�j�m�r�_�g�b�c�� �\�� �[�h�e�v�r�b�g�k�l�\�_�� �k�e�m�q�Z�_�\�� �k�l�Z�l�b�k�l�b�q�_�k�d�b��

�a�g�Z�q�b�f�h�� �i�j�_�\�u�r�Z�_�l�� ���j�b�k���� ������ �k�h�h�l�\�_�l�k�l�\�m�x�s�b�_�� �d�h�g�l�j�h�e�v�g�u�_�� �a�g�Z�q�_�g�b�y�� �g�Z��

�i�j�h�l�y�`�_�g�b�b�� �\�k�_�o�� �e�_�l�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �����������±�������������� �F�Z�d�k�b�f�Z�e�v�g�Z�y�� �q�Z�k�l�h�l�Z��

�Z�[�_�j�j�Z�g�l�g�u�o�� �d�e�_�l�h�d�� �a�Z�n�b�d�k�b�j�h�\�Z�g�Z�� �\�� �i�j�h�j�h�k�l�d�Z�o�� �k�� �m�q�Z�k�l�d�h�\�� �A�I�� �b�� �A�D����

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

�h�j�]�Z�g�Z�f�b���k�h�k�g�u���^�h�a���� 

 
�J�b�k����. �Q�Z�k�l�h�l�Z���p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o���g�Z�j�m�r�_�g�b�c���\���d�h�j�g�_�\�h�c���f�_�j�b�k�l�_�f�_���i�j�h�j�h�k�l�d�h�\���k�_�f�y�g�����- 

�h�l�e�b�q�b�_���h�l���j�_�n�_�j�_�g�l�g�u�o���m�j�h�\�g�_�c���^�h�k�l�h�\�_�j�g�h�����S�������������� 

�;�h�e�_�_�� �l�h�]�h���� �g�Z�� �i�j�h�l�y�`�_�g�b�b�� �\�k�_�o�� �e�_�l�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �g�Z�[�e�x�^�Z�e�Z�k�v��

�k�l�Z�l�b�k�l�b�q�_�k�d�b�� �a�g�Z�q�b�f�Z�y�� �d�h�j�j�_�e�y�p�b�y�� ���U� ���������±������������ �S���������� �f�_�`�^�m�� �q�Z�k�l�h�l�h�c��

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

�m�q�Z�k�l�d�_���� �:�g�Z�e�b�a�� �k�i�_�d�l�j�Z�� �p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o�� �g�Z�j�m�r�_�g�b�c�� �i�h�d�Z�a�Z�e���� �q�l�h�� �\��

�i�h�i�m�e�y�p�b�y�o�� �k�h�k�g�u���� �g�Z�k�_�e�y�x�s�b�o�� �g�Z�b�[�h�e�_�_�� �a�Z�]�j�y�a�g�_�g�g�u�_�� �j�Z�^�b�h�g�m�d�e�b�^�Z�f�b��

�m�q�Z�k�l�d�b���± �A�I�� �b�� �A�D���± �q�Z�k�l�h�l�Z�� �f�Z�j�d�_�j�h�\�� �j�Z�^�b�Z�p�b�h�g�g�h�]�h�� �\�h�a�^�_�c�k�l�\�b�y�� ���Z�[�_�j�j�Z�p�b�c��

�o�j�h�f�h�k�h�f�g�h�]�h�� �l�b�i�Z���� �b�� �f�b�l�h�l�b�q�_�k�d�b�o�� �Z�g�h�f�Z�e�b�c�� ���h�l�k�l�Z�\�Z�g�b�c�� �o�j�h�f�h�k�h�f�� �b��

�f�g�h�]�h�i�h�e�x�k�g�u�o�� �f�b�l�h�a�h�\���� �a�g�Z�q�b�l�_�e�v�g�h�� �i�j�_�\�u�r�Z�e�Z�� �d�h�g�l�j�h�e�v�g�u�c�� �m�j�h�\�_�g�v�� �g�Z��

�i�j�h�l�y�`�_�g�b�b���\�k�_�o���e�_�l���b�k�k�e�_�^�h�\�Z�g�b�y�����I�j�b�q�_�f���\���[�h�e�v�r�b�g�k�l�\�_���k�e�m�q�Z�_�\���w�l�h���j�Z�a�e�b�q�b�_��

�[�u�e�h���k�l�Z�l�b�k�l�b�q�_�k�d�b���a�g�Z�q�b�f�u�f�� 

�I�j�b���^�e�b�l�_�e�v�g�h�f���\�h�a�^�_�c�k�l�\�b�b���g�_�[�e�Z�]�h�i�j�b�y�l�g�h�]�h���n�Z�d�l�h�j�Z���i�h�i�m�e�y�p�b�y���f�h�`�_�l��

�d�� �g�_�f�m�� �Z�^�Z�i�l�b�j�h�\�Z�l�v�k�y���� �q�l�h�� �f�h�`�g�h�� �<�u�y�\�b�l�v�� �i�j�b�� �i�h�f�h�s�b�� �i�j�h�\�h�d�Z�p�b�h�g�g�h�]�h��

2003
2004
2005
2006
2007
2008
2009
2010
2011

�ª�(�����U���%�§�,�����ì�U�í�ð�������������������ì�U�î�ó6,96          22,90         91,40          �Ë
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�h�[�e�m�q�_�g�b�y���\�u�k�h�d�h�c���^�h�a�h�c�����I�h�w�l�h�f�m���q�Z�k�l�v���k�h�[�j�Z�g�g�u�o���\�����������������������������������b�������������]�]����

�k�_�f�y�g���[�u�e�Z���i�h�^�\�_�j�]�g�m�l�Z���h�k�l�j�h�f�m���J-�h�[�e�m�q�_�g�b�x�����H�^�g�Z�d�h���i�h�e�m�q�_�g�g�u�_���j�_�a�m�e�v�l�Z�l�u��

�g�_���i�h�a�\�h�e�b�e�b���\�u�y�\�b�l�v���m�k�l�h�c�q�b�\�u�c���w�n�n�_�d�l���i�h���m�\�_�e�b�q�_�g�b�x���j�Z�^�b�h�m�k�l�h�c�q�b�\�h�k�l�b�� 

 
�J�b�k������ �Q�Z�k�l�h�l�Z���p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o���g�Z�j�m�r�_�g�b�c���\���d�h�j�g�_�\�h�c���f�_�j�b�k�l�_�f�_���i�j�h�j�h�k�l�d�h�\���k�_�f�y�g��

�i�h�^�\�_�j�]�r�b�o�k�y���^�h�i�h�e�g�b�l�_�e�v�g�h�f�m���h�k�l�j�h�f�m���h�[�e�m�q�_�g�b�x�� 

* - �h�l�e�b�q�b�_���h�l���d���b���d�����a�g�Z�q�b�f�h 

�<�h�a�g�b�d�Z�_�l�� �_�k�l�_�k�l�\�_�g�g�u�c�� �\�h�i�j�h�k���± �d�Z�d�� �h�l�j�Z�`�Z�_�l�k�y�� �g�Z�[�e�x�^�Z�_�f�u�c�� �m�j�h�\�_�g�v��

�j�Z�^�b�Z�p�b�h�g�g�h�]�h�� �\�h�a�^�_�c�k�l�\�b�y�� �g�Z�� �[�h�e�_�_�� �\�u�k�h�d�b�o�� �m�j�h�\�g�y�o�� �h�j�]�Z�g�b�a�Z�p�b�b���� �b�� �g�Z��

�i�h�d�Z�a�Z�l�_�e�y�o�� �`�b�a�g�_�k�i�h�k�h�[�g�h�k�l�b�� �i�h�i�m�e�y�p�b�c�"�� �I�h�w�l�h�f�m�� �[�u�e�� �i�j�h�\�_�^�_�g�� �Z�g�Z�e�b�a��

�d�Z�q�_�k�l�\�Z���k�_�f�y�g���d�h�l�h�j�u�c���g�_���\�u�y�\�b�e���\�a�Z�b�f�h�k�\�y�a�b���f�_�`�^�m���^�h�e�_�c���Z�[�h�j�l�b�\�g�u�o���k�_�f�y�g��

�b�o���\�k�o�h�`�_�k�l�v�x���b���\�_�e�b�q�b�g�h�c���j�Z�^�b�Z�p�b�h�g�g�h�c���g�Z�]�j�m�a�d�b�����j�!�����������j�b�k���������b�������� 

  
�J�b�k������ �>�h�e�y���Z�[�h�j�l�b�\�g�u�o���k�_�f�y�g������ �J�b�k��������- �<�k�o�h�`�_�k�l�v���k�_�f�y�g������ 

* - �h�l�e�b�q�b�_���h�l���d���b���d�����a�g�Z�q�b�f�h 

�I�h�k�d�h�e�v�d�m�� �g�Z�f�� �g�_�� �m�^�Z�e�h�k�v�� �h�[�g�Z�j�m�`�b�l�v�� �k�\�y�a�b�� �d�Z�q�_�k�l�\�Z�� �k�_�f�y�g�� �k��

�i�h�]�e�h�s�_�g�g�u�f�b�� �b�f�b�� �^�h�a�Z�f�b���� �Z�� �a�Z�]�j�y�a�g�_�g�b�_�� �m�q�Z�k�l�d�h�\�� �l�y�`�_�e�u�f�b�� �f�_�l�Z�e�e�Z�f�b�� �g�_��

�i�j�_�\�u�r�Z�_�l�� �^�h�i�m�k�l�b�f�u�o�� �m�j�h�\�g�_�c�� �>���@���� �e�h�]�b�q�g�h�� �i�j�_�^�i�h�e�h�`�b�l�v���� �q�l�h�� �g�Z�[�e�x�^�Z�_�f�Z�y��

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

�n�h�j�f�b�j�h�\�Z�g�b�y���k�_�f�y�g�� 

�>�_�c�k�l�\�b�l�_�e�v�g�h�� �Z�g�Z�e�b�a�� �a�Z�\�b�k�b�f�h�k�l�b�� �i�h�d�Z�a�Z�l�_�e�_�c�� �d�Z�q�_�k�l�\�Z�� �k�_�f�y�g�� �h�l��

�i�h�]�h�^�g�u�o�� �m�k�e�h�\�b�c�� �\�u�y�\�b�e�� �\�� �j�y�^�_�� �k�e�m�q�Z�_�\�� �g�Z�e�b�q�b�_�� �^�h�k�l�h�\�_�j�g�u�o�� �d�h�j�j�_�e�y�p�b�c��

(r=0.89�±0.99; p<1%). �L�Z�d�� �i�h�\�u�r�_�g�g�u�_�� �l�_�f�i�_�j�Z�l�m�j�u�� �\�� �l�_�q�_�g�b�_�� �\�k�_�]�h�� �i�_�j�b�h�^�Z��

�j�Z�a�\�b�l�b�y���k�_�f�y�g���b���\���Z�\�]�m�k�l�_���\�l�h�j�h�]�h���]�h�^�Z���b�o���j�Z�a�\�b�l�b�y���k�g�b�`�Z�x�l���\�k�o�h�`�_�k�l�v�����Z���\���f�Z�_��

�i�_�j�\�h�]�h�� �]�h�^�Z�� ���d�h�]�^�Z�� �i�j�h�b�k�o�h�^�b�l�� �h�i�u�e�_�g�b�_���� �k�g�b�`�Z�x�l�� �d�h�e�b�q�_�k�l�\�h�� �Z�[�h�j�l�b�\�g�u�o��

�k�_�f�y�g���� �;�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �h�k�Z�^�d�h�\���� �g�Z�i�j�h�l�b�\���� �k�g�b�`�Z�_�l�� �\�k�o�h�`�_�k�l�v�� �k�_�f�y�g�� �i�j�b��

�\�h�a�^�_�c�k�l�\�b�b���\���l�_�q�_�g�b�_���\�k�_�]�h���i�_�j�b�h�^�Z���b�o���j�Z�a�\�b�l�b�y�����Z���\���f�Z�_���i�_�j�\�h�]�h���]�h�^�Z���j�Z�a�\�b�l�b�y��

�m�\�_�e�b�q�b�\�Z�_�l���d�h�e�b�q�_�k�l�\�h���Z�[�h�j�l�b�\�g�u�o���k�_�f�y�g���� 

�L�Z�d�b�f���h�[�j�Z�a�h�f���� �f�g�h�]�h�e�_�l�g�b�_���g�Z�[�e�x�^�_�g�b�y���i�h�d�Z�a�Z�e�b���� �q�l�h���\�� �b�k�k�e�_�^�h�\�Z�g�g�u�o��

�i�h�i�m�e�y�p�b�y�o���k�h�k�g�u���h�[�u�d�g�h�\�_�g�g�h�c�����n�h�j�f�b�j�m�_�l�k�y���k�_�f�_�g�g�h�_���i�h�l�h�f�k�l�\�h���k���\�u�k�h�d�b�f��

�m�j�h�\�g�_�f�� �p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o�� �g�Z�j�m�r�_�g�b�c�� �m�\�_�e�b�q�b�\�Z�x�s�b�f�k�y�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l��

�j�h�k�l�Z�� �m�j�h�\�g�y�� �j�Z�^�b�Z�p�b�h�g�g�h�c�� �g�Z�]�j�m�a�d�b���� �I�h�i�m�e�y�p�b�b�� �a�Z�� ������ �e�_�l�� �g�_�� �k�f�h�]�e�b��

�Z�^�Z�i�l�b�j�h�\�Z�l�v�k�y���d���j�Z�^�b�h�Z�d�l�b�\�g�h�f�m���a�Z�]�j�y�a�g�_�g�b�x�����M�k�l�h�c�q�b�\�h���\�h�k�i�j�h�b�a�\�h�^�b�\�r�Z�y�k�y��

�\�� �b�f�i�Z�d�l�g�u�o�� �i�h�i�m�e�y�p�b�y�o�� �a�Z �\�j�_�f�y�� �b�k�k�e�_�^�h�\�Z�g�b�y�� ����������-���������]�]������ �i�h�\�u�r�_�g�g�Z�y��

�q�Z�k�l�h�l�Z�� �p�b�l�h�]�_�g�_�l�b�q�_�k�d�b�o�� �g�Z�j�m�r�_�g�b�c�� �g�_�� �h�d�Z�a�Z�e�Z�� �k�m�s�_�k�l�\�_�g�g�h�]�h�� �\�e�b�y�g�b�y�� �g�Z��

�j�_�i�j�h�^�m�d�l�b�\�g�m�x�� �k�i�h�k�h�[�g�h�k�l�v�� �^�_�j�_�\�v�_�\���� �I�h�]�h�^�g�u�_�� �m�k�e�h�\�b�y�� �h�d�Z�a�u�\�Z�x�l�� �]�h�j�Z�a�^�h��

�[�h�e�v�r�_�_���\�e�b�y�g�b�_���g�Z���d�Z�q�_�k�l�\�h���k�_�f�y�g�����q�_�f���j�Z�^�b�h�Z�d�l�b�\�g�h�_���a�Z�]�j�y�a�g�_�g�b�_�� 

 

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

1. ICRP Publication 108. Environmental protection: the concept and use of 

reference animals and plants. // Ann. ICRP, 2009, 38, No. 4�±6, P. 1�±242. 

2. Real A., Sundell-Bergman S., Knowles J.F., et al. Effects of ionising radiation 
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3. Garnier-Laplace J., Copplestone D., Gilbin R., et al. Issues and practices in 
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�M�>�D��������.181.62 

�H�P�?�G�D�:���@�B�A�G�?�G�G�H�=�H���K�H�K�L�H�Y�G�B�Y���?�K�L�?�K�L�<�?�G�G�U�O��

�>�J�?�<�H�K�L�H�?�<���K�H�K�G�U���H�;�U�D�G�H�<�?�G�G�H�C���I�J�H�B�A�J�:�K�L�:�X�S�?�C���< 

�=�� �D�J�:�K�G�H�Y�J�K�D�?���B���?�=�H���H�D�J�?�K�L�G�H�K�L�Y�O 

�J�h�f�Z�g�h�\�Z���E���B�� 

�d�Z�g�^�b�^�Z�l���[�b�h�e�h�]�b�q�_�k�d�b�o���g�Z�m�d�����^�h�p�_�g�l�����^�h�p�_�g�l 

�N�=�;�H�M���<�H���©�K�b�[�b�j�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���Z�w�j�h�d�h�k�f�b�q�_�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l���b�f�����Z�d�Z�^�����F���N����

�J�_�r�_�l�g�_�\�Z�ª 

 

�:�g�g�h�l�Z�p�b�y�����i�j�h�\�_�^�_�g�Z�� �h�p�_�g�d�Z�� �`�b�a�g�_�g�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �^�j�_�\�h�k�l�h�_�\�� �k�h�k�g�u��

�h�[�u�d�g�h�\�_�g�g�h�c�����i�j�h�b�a�j�Z�k�l�Z�x�s�_�c���\���a�Z�]�j�y�a�g�_�g�g�u�o���b���n�h�g�h�\�u�o���m�k�e�h�\�b�y�o�����H�l�f�_�q�_�g�h����

�q�l�h���l�_�o�g�h�]�_�g�g�Z�y���g�Z�]�j�m�a�d�Z���h�d�Z�a�u�\�Z�_�l�� �h�i�j�_�^�_�e�_�g�g�h�_���\�e�b�y�g�b�_���g�Z���b�o�� �\�_�]�_�l�Z�l�b�\�g�u�_��

�h�j�]�Z�g�u�� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�����`�b�a�g�_�g�g�h�_�� �k�h�k�l�h�y�g�b�_���� �[�b�h�]�_�h�p�_�g�h�a���� �^�j�_�\�h�k�l�h�c���� �l�_�o�g�h�]�_�g�g�Z�y��

�g�Z�]�j�m�a�d�Z�� 

 

ASSESSMENT OF LIFE IN THE STATE OF NATUR AL STANDS OF SCOTS 

PINE GROWING IN THE CITY OF KRASNOYARSK AND ITS 

SURROUNDINGS 

Romanova L.I. 

Abstract:  the estimation of the vital state of tree stands of Scots pine grown in polluted 

and background conditions. Noted that anthropogenic pressure has a definite influence 

on their vegetative organs. 

Key words: life status, ecosystem, forest, anthropogenic pressure. 

 

�J�Z�[�h�l�Z�� �i�j�h�\�h�^�b�e�Z�k�v�� �\�� �_�k�l�_�k�l�\�_�g�g�u�o�� �^�j�_�\�h�k�l�h�y�o�� �k�h�k�g�u�� �h�[�u�d�g�h�\�_�g�g�h�c����

�j�Z�k�i�h�e�h�`�_�g�g�u�o�� �\�� �h�d�j�_�k�l�g�h�k�l�y�o�� �]�� �D�j�Z�k�g�h�y�j�k�d�Z���� �j�Z�c�h�g�� �:�d�Z�^�_�f�]�h�j�h�^�d�Z���� �\�[�e�b�a�b��

�i�h�k�_�e�d�Z�� �;�_�j�_�a�h�\�d�Z���� �Z�� �l�Z�d�`�_�� �g�Z�� �d�h�g�l�j�h�e�v�g�h�f�� �m�q�Z�k�l�d�_���±�`���^�� �i�e�Z�l�n�h�j�f�_��

�;�Z�^�Z�e�h�`�g�u�c�����>�Z�g�g�u�_���^�j�_�\�h�k�l�h�b���o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y���j�Z�a�g�u�f���m�j�h�\�g�_�f���l�_�o�g�h�]�_�g�g�h�]�h��

�a�Z�]�j�y�a�g�_�g�b�y 
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�G�Z�� �d�Z�`�^�h�f�� �m�q�Z�k�l�d�_�� �h�i�j�_�^�_�e�y�e�h�k�v�� �`�b�a�g�_�g�g�h�_�� �k�h�k�l�h�y�g�b�_�� �^�_�j�_�\�v�_�\�� �b��

�^�j�_�\�h�k�l�h�y���i�h���f�_�l�h�^�b�d�_���<���:�����:�e�_�d�k�_�_�\�Z���>���@���� 

�I�j�h�\�_�^�_�g�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�d�Z�a�Z�e�b���� �q�l�h�� �a�Z�]�j�y�a�g�_�g�b�_�� �\�e�b�y�_�l�� �g�Z �h�[�s�_�_��

�k�h�k�l�h�y�g�b�_���^�_�j�_�\�v�_�\���k�h�k�g�u���h�[�u�d�g�h�\�_�g�g�h�c�����l�Z�[�e�b�p�Z�����������<���m�k�e�h�\�b�y�o���:�d�Z�^�_�f�]�h�j�h�^�d�Z��

�i�j�_�h�[�e�Z�^�Z�e�b�� �a�^�h�j�h�\�u�_�� �^�_�j�_�\�v�y���� �h�^�g�Z�d�h�� �q�b�k�e�h�� �h�k�e�Z�[�e�_�g�g�u�o�� �^�_�j�_�\�v�_�\�� �k�h�k�l�Z�\�b�e�h��

�a�^�_�k�v�� �i�h�q�l�b�� ������ ������ �Z�� �\�� �i���� �;�_�j�_�a�h�\�d�Z�� �m�`�_�� �\�h�a�j�h�k�e�h�� �^�h�� ���� ������ �K�h�]�e�Z�k�g�h��

�d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �<���:���� �:�e�_�d�k�_�_�\�Z�� �>���@���[�u�e�h�� �\�u�y�\�e�_�g�h���� �q�l�h�� �b�g�^�_�d�k�� �`�b�a�g�_�g�g�h�]�h��

�k�h�k�l�h�y�g�b�y���^�j�_�\�h�k�l�h�y���g�Z���d�h�g�l�j�h�e�v�g�h�f���m�q�Z�k�l�d�_���a�g�Z�q�b�l�_�e�v�g�h���\�u�r�_�����q�_�f���\���j�Z�c�h�g�Z�o����

�b�k�i�u�l�u�\�Z�x�s�b�o�� �g�Z�� �k�_�[�_�� �\�e�b�y�g�b�_�� �l�_�o�g�h�]�_�g�g�h�c�� �g�Z�]�j�m�a�d�b���� �L�Z�d���� �g�Z�� �`���^�� �i�e�Z�l�n�h�j�f�_��

�;�Z�^�h�e�h�`�g�u�c�� �i�h�q�l�b�� �\�k�_�� �^�_�j�_�\�v�y�� �\�� �g�Z�k�Z�`�^�_�g�b�b�� �f�h�`�g�h�� �h�l�g�_�k�l�b�� �d�� �a�^�h�j�h�\�u�f����

�>�_�j�_�\�v�y���k�h�k�g�u�����g�_���b�f�_�x�s�b�_���a�g�Z�q�b�l�_�e�v�g�u�o���\�g�_�r�g�b�o���i�h�\�j�_�`�^�_�g�b�c���d�j�h�g�u�����k�l�\�h�e�Z��

�b���o�\�h�b�����k�h�k�l�Z�\�b�e�b���g�Z���m�q�Z�k�l�d�_���©�;�Z�^�h�e�h�`�g�u�c�ª�������������� 

�<���;�_�j�_�a�h�\�k�d�h�f���^�j�_�\�h�k�l�h�_���a�Z�f�_�l�g�h���k�g�b�`�Z�_�l�k�y���^�h�e�y���a�^�h�j�h�\�u�o���^�_�j�_�\�v�_�\���k�h�k�g�u��

�i�h���k�j�Z�\�g�_�g�b�x���k���^�j�_�\�h�k�l�h�y�f�b���b�a���f�_�g�_�_���a�Z�]�j�y�a�g�_�g�g�u�o���j�Z�c�h�g�h�\�����G�Z���^�Z�g�g�h�f���m�q�Z�k�l�d�_��

�f�u���g�Z�[�e�x�^�Z�e�b���l�Z�d�b�_���i�j�b�a�g�Z�d�b���h�k�e�Z�[�e�_�g�g�h�k�l�b�����d�Z�d�����k�g�b�`�_�g�b�_���]�m�k�l�h�l�u���d�j�h�g�u���g�Z��

�����������a�Z���k�q�_�l���h�i�Z�^�_�g�b�y���o�\�h�b���b�e�b���b�a�j�_�`�b�\�Z�g�b�y���k�d�_�e�_�l�g�h�c���q�Z�k�l�b���d�j�h�g�u�����g�Z�e�b�q�b�_��������

���� �f�_�j�l�\�u�o�� �b�e�b�� �m�k�u�o�Z�x�s�b�o�� �\�_�l�\�_�c�� �\�� �\�_�j�o�g�_�c�� �i�h�e�h�\�b�g�_�� �d�j�h�g�u���� �Z�� �l�Z�d�`�_��

�\�u�d�e�x�q�_�g�b�_�� �b�a�� �Z�k�k�b�f�b�e�y�p�b�h�g�g�h�c �^�_�y�l�_�e�v�g�h�k�l�b�� �\�k�e�_�^�k�l�\�b�_�� �Z�l�f�h�k�n�_�j�g�h�]�h��

�a�Z�]�j�y�a�g�_�g�b�y�� �b�e�b�� �i�h�� �^�j�m�]�b�f�� �g�_�b�a�\�_�k�l�g�u�f�� �i�j�b�q�b�g�Z�f�� ������ ���� �\�k�_�c�� �i�e�h�s�Z�^�b�� �o�\�h�b����

�H�l�f�_�q�Z�e�h�k�v���l�Z�d�`�_���g�Z���h�^�g�h�f���^�_�j�_�\�_���h�^�g�h�\�j�_�f�_�g�g�h���g�Z�e�b�q�b�_���\�k�_�o���\�u�r�_���m�d�Z�a�Z�g�g�u�o��

�i�j�b�a�g�Z�d�h�\�����i�j�h�y�\�e�y�x�s�b�o�k�y���\���f�_�g�v�r�b�o���j�Z�a�f�_�j�Z�o�����g�h���i�j�b�\�h�^�y�s�b�o���d���k�m�f�f�Z�j�g�h�f�m��

�h�k�e�Z�[�e�_�g�b�x�� �`�b�a�g�_�g�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �^�_�j�_�\�Z�� �g�Z�� ������ ������ �;�h�e�v�r�b�g�k�l�\�h�� �h�k�h�[�_�c�� �g�Z��

�^�Z�g�g�h�f�� �m�q�Z�k�l�d�_�� �f�h�`�g�h�� �h�l�g�_�k�l�b�� �d�� �h�k�e�Z�[�e�_�g�g�u�f���± ������ ������ �G�Z�� �^�Z�g�g�h�f�� �m�q�Z�k�l�d�_��

�^�j�_�\�h�k�l�h�y���a�^�h�j�h�\�u�_���h�k�h�[�b���i�j�Z�d�l�b�q�_�k�d�b���i�h�e�g�h�k�l�v�x���h�l�k�m�l�k�l�\�m�x�l�����Z �h�l�f�b�j�Z�x�s�b�_��

�^�_�j�_�\�v�y���k�h�k�l�Z�\�b�e�b�������������h�l���q�b�k�e�Z���b�k�k�e�_�^�h�\�Z�g�g�u�o�����l�Z�[�e�b�p�Z 1). 

�K�e�_�^�m�_�l�� �^�h�[�Z�\�b�l�v���� �q�l�h�� �\�� �;�_�j�_�a�h�\�k�d�h�f�� �^�j�_�\�h�k�l�h�_�� �k�h�k�l�h�y�g�b�_�� �h�l�^�_�e�v�g�u�o��

�h�k�h�[�_�c�� �h�k�e�h�`�g�y�_�l�k�y�� �l�Z�d�b�f�b�� �a�Z�[�h�e�_�\�Z�g�b�y�f�b���� �d�Z�d�� �j�Z�d���� �g�_�d�j�h�a���� �Z�� �l�Z�d�`�_��

�i�h�\�j�_�`�^�_�g�b�y�f�b���\�j�_�^�b�l�_�e�_�c�����h���q�_�f���k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�� �k�e�_�^�u �^�_�y�l�_�e�v�g�h�k�l�b���^�y�l�e�Z����

�b���f�_�o�Z�g�b�q�_�k�d�b�f�b���i�h�\�j�_�`�^�_�g�b�y�f�b���>���@�� 
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�H�p�_�g�d�Z�� �h�[�s�_�]�h�� �k�h�k�l�h�y�g�b�y�� �i�h�d�Z�a�Z�e�Z���� �q�l�h�� �^�j�_�\�h�k�l�h�b���� �i�j�h�b�a�j�Z�k�l�Z�x�s�b�_�� �\��

�j�Z�c�h�g�_�� �i�e�Z�l�n�h�j�f�u�� �;�Z�^�Z�e�h�`�g�u�c�� �b�� �:�d�Z�^�_�f�]�h�j�h�^�d�Z�� �f�h�`�g�h�� �h�l�g�_�k�l�b�� �d�� �a�^�h�j�h�\�u�f����

�g�_�g�Z�j�m�r�_�g�g�u�f���[�b�h�]�_�h�p�_�g�h�a�Z�f�����l�Z�[�e�b�p�Z�������� 

�L�Z�[�e�b�p�Z������ �@�b�a�g�_�g�g�h�_���k�h�k�l�h�y�g�b�_���^�_�j�_�\�v�_�\���k�h�k�g�u���h�[�u�d�g�h�\�_�g�g�h�c 

�>�j�_�\�h�k�l�h�c 

�>�_�j�_�\�v�y������ 
�a�^�h�j�h�\�u�_��(n1) �h�k�e�Z�[�e�_�g�g�u�_��

(n2) 
�k�b�e�v�g�h��

�h�k�e�Z�[�e�_�g�g�u�_��
(n3) 

�h�l�f�b�j�Z�x�s�b�_��
(n4) 

�\�k�_�]�h����
�r�l�� 

�i�e�����;�Z�^�Z�e�h�`�g�u�c 94 4 2 - 150 

�:�d�Z�^�_�f�]�h�j�h�^�h�d 80 16 2 2 150 

�i�����;�_�j�_�a�h�\�d�Z - 66 20 14 150 
 

�L�Z�[�e�b�p�Z������ �H�p�_�g�d�Z���`�b�a�g�_�g�g�h�]�h���k�h�k�l�h�y�g�b�y���[�b�h�]�_�h�p�_�g�h�a�h�\���k�h�k�g�u���h�[�u�d�g�h�\�_�g�g�h�c���\��

�h�d�j�_�k�l�g�h�k�l�y�o���]�����D�j�Z�k�g�h�y�j�k�d�Z 

�>�j�_�\�h�k�l�h�c 
�B�g�^�_�d�k���^�j�_-�\�h�k�l�h�y��

(I � )̂, % 
�B�g�^�_�d�k�����,�������� �D�e�Z�k�k���[�b�h�]�_�h�p�_�g�h�a�Z 

�i�e�����;�Z�^�Z�e�h�`�g�u�c 
 

97,6 �����”�,�”������ �A�^�h�j�h�\�u�_�����g�_�g�Z�j�m�r�_�g�g�u�_��
�[�b�h�]�_�h�p�_�g�h�a�u 

�:�d�Z�^�_�f�]�h�j�h�^�h�d 
 

92,1 �����”�,�”������ �A�^�h�j�h�\�u�_�����g�_�g�Z�j�m�r�_�g�g�u�_��
�[�b�h�]�_�h�p�_�g�h�a�u 

�i�����;�_�j�_�a�h�\�d�Z 
 

54,9 �����”I�”���� �I�h�\�j�_�`�^�_�g�g�u�_���e�_�k�g�u�_��
�[�b�h�]�_�h�p�_�g�h�a�u 

 

�B�g�^�_�d�k�� �^�j�_�\�h�k�l�h�y�� �\�� �:�d�Z�^�_�f�]�h�j�h�^�d�_���� �j�Z�\�g�u�c�� ���������� ������ �k�l�j�_�f�b�l�k�y�� �d�� �g�b�`�g�_�c��

�]�j�Z�g�b�p�_�� �^�b�Z�i�Z�a�h�g�Z�� �������� �������� �>�Z�g�g�h�_�� �g�Z�k�Z�`�^�_�g�b�_�� �i�h�� �k�h�k�l�h�y�g�b�x�� �i�j�b�[�e�b�`�Z�_�l�k�y�� �d��

�[�b�h�]�_�h�p�_�g�h�a�Z�f�� �k�� �g�Z�q�Z�e�v�g�u�f�� �i�h�\�j�_�`�^�_�g�b�_�f���� �<�� �;�_�j�_�a�h�\�k�d�h�f�� �^�j�_�\�h�k�l�h�_�� �b�g�^�_�d�k��

�j�Z�\�_�g���i�h�q�l�b���������������q�l�h���k�h�h�l�\�_�l�k�l�\�m�_�l���d�e�Z�k�k�m���e�_�k�g�u�o���[�b�h�]�_�h�p�_�g�h�a�h�\�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �j�_�a�m�e�v�l�Z�l�u�� �h�p�_�g�d�b�� �`�b�a�g�_�g�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �^�_�j�_�\�v�_�\�� �k�h�k�g�u��

�h�[�u�d�g�h�\�_�g�g�h�c�� �i�h�d�Z�a�Z�e�b���� �q�l�h�� �l�_�o�g�h�]�_�g�g�Z�y�� �g�Z�]�j�m�a�d�Z���h�d�Z�a�u�\�Z�_�l�� �h�i�j�_�^�_�e�_�g�g�h�_��

�g�_�]�Z�l�b�\�g�h�_�� �\�e�b�y�g�b�_�� �g�Z�� �b�o�� �\�_�]�_�l�Z�l�b�\�g�u�_�� �h�j�]�Z�g�u���� �q�l�h���� �\�� �h�[�s�_�f���� �k�d�Z�a�u�\�Z�_�l�k�y�� �g�Z��

�h�k�e�Z�[�e�_�g�g�h�f���k�h�k�l�h�y�g�b�b���g�Z�k�Z�`�^�_�g�b�c���\�[�e�b�a�b���]�h�j�h�^�Z���i�h���k�j�Z�\�g�_�g�b�x���k���d�h�g�l�j�h�e�v�g�u�f��

�m�q�Z�k�l�d�h�f�� 
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1. �:�e�_�d�k�_�_�\���� �<���:���� �>�b�Z�]�g�h�k�l�b�d�Z�� �`�b�a�g�_�g�g�h�]�h�� �k�h�k�l�h�y�g�b�y���^�_�j�_�\�v�_�\�� �b��

�^�j�_�\�h�k�l�h�_�\���>�L�_�d�k�l�@�������<���:�����:�e�_�d�k�_�_�\���������E�_�k�h�\�_�^�_�g�b�_�����± 1989. �± �‹���������± �K��������-57. 

2. �J�h�f�Z�g�h�\�Z�����E���B�����B�k�k�e�_�^�h�\�Z�g�b�_���\�e�b�y�g�b�_���l�_�o�g�h�]�_�g�g�h�]�h���a�Z�]�j�y�a�g�_�g�b�y���g�Z���j�h�k�l��

�k�h�k�g�u �h�[�u�d�g�h�\�_�g�g�h�c�� �i�j�h�b�a�j�Z�k�l�Z�x�s�_�c�� �\�� �]���� �D�j�Z�k�g�h�y�j�k�d�_�� �b�� �_�]�h�� �h�d�j�_�k�l�g�h�k�l�y�o��

�>�L�_�d�k�l�@�� ���� �E���B���� �J�h�f�Z�g�h�\�Z�� ������ �O�b�f�b�d�h-�e�_�k�g�h�c�� �d�h�f�i�e�_�d�k���± �i�j�h�[�e�_�f�u�� �b�� �j�_�r�_�g�b�y�����± 
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�‹  �E���B�����J�h�f�Z�g�h�\�Z������������ 
 

 

�M�>�D���������������� 

�K�H�>�?�J�@�:�G�B�?���<�H�K�K�L�:�G�H�<�E�?�G�G�H�=�H���=�E�M�L�:�L�B�H�G�:���<���L�D�:�G�Y�O��

�D�J�U�K���I�J�B���K�:�O�:�J�G�H�F���>�B�:�;�?�L�?�������L�B�I�:���B���<�<�?�>�?�G�B�B��1,3-

�>�B�F�?�L�B�E����- 

�>���D�:�J�;�:�F�B�F�B�>�:�F�B�>�H�F�?�L�:�G�B�F�B�>�H�B�E���:�F�B�G�H�@�;�?�G�A�H�E-1,3-

�>�B�D�:�J�;�H�D�K�B�E�:�L�: 

�K�d�e�y�j�h�\�Z���?���B�� 1�����I�h�i�h�\�Z���L���G�� 2�����R�m�e�v�]�b�g���D���D�� 3�����K�i�b�p�b�g�Z���<���<�� 4 
1-�:�k�i�b�j�Z�g�l���d�Z�n�����f�_�^�b�p�b�g�k�d�h�c���[�b�h�o�b�f�b�b���b���f�b�d�j�h�[�b�h�e�h�]�b�b�� 

2-�>���[���g�������i�j�h�n�������a�Z�\�����d�Z�n�����f�_�^�b�p�b�g�k�d�h�c���[�b�h�o�b�f�b�b���b���f�b�d�j�h�[�b�h�e�h�]�b�b�� 
3-�D���[���g�������^�h�p�_�g�l���d�Z�n�����f�_�^�b�p�b�g�k�d�h�c���[�b�h�o�b�f�b�b���b���f�b�d�j�h�[�b�h�e�h�]�b�b�� 

4-�F�Z�]�b�k�l�j���d�Z�n�����f�_�^�b�p�b�g�k�d�h�c���[�b�h�o�b�f�b�b���b���f�b�d�j�h�[�b�h�e�h�]�b�b���� 
1,2,3,4-�N�=�;�H�M���<�H���©�<�h�j�h�g�_�`�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l�ª 

 

�:�g�g�h�l�Z�p�b�y�� �i�j�b�� �\�\�_�^�_�g�b�b�� 1,3-�^�b�f�_�l�b�e�� ��- 

�>���d�Z�j�[�Z�f�b�f�b�^�Z�f�b�^�h�f�_�l�Z�g�b�f�b�^�h�b�e���Z�f�b�g�h�@�[�_�g�a�h�e-1,3-�^�b�d�Z�j�[�h�d�k�b�e�Z�l�Z�� ���>�D�;�� 

�[�u�e�h���m�k�l�Z�g�h�\�e�_�g�h�� �m�\�_�e�b�q�_�g�b�_���k�h�^�_�j�`�Z�g�b�y���\�h�k�k�l�Z�g�h�\�e�_�g�g�h�]�h���]�e�m�l�Z�l�b�h�g�Z����GSH) 

�\�� �i�_�q�_�g�b���� �i�h�q�d�Z�o���� �k�_�j�^�p�_�� �b�� �k�u�\�h�j�h�l�d�_�� �d�j�h�\�b�� �d�j�u�k�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �_�]�h��

�k�h�^�_�j�`�Z�g�b�_�f�� �i�j�b�� �k�Z�o�Z�j�g�h�f�� �^�b�Z�[�_�l�_�� ���� �l�b�i�Z�� ���K�>�������� �W�l�h�� �f�h�`�_�l�� �[�u�l�v�� �k�\�y�a�Z�g�h�� �k��

�m�f�_�g�v�r�_�g�b�_�f �k�l�_�i�_�g�b�� �h�d�b�k�e�b�l�_�e�v�g�h�]�h�� �k�l�j�_�k�k�Z�� �i�j�b�� �^�_�c�k�l�\�b�b�� �>�D�;�� �g�Z�� �n�h�g�_��

�j�Z�a�\�b�l�b�y���i�Z�l�h�e�h�]�b�b�� 
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�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� 1,3-�^�b�f�_�l�b�e�� ��- 

�>���d�Z�j�[�Z�f�b�f�b�^�Z�f�b�^�h�f�_�l�Z�g�b�f�b�^�h�b�e���Z�f�b�g�h�@�[�_�g�a�h�e-1,3-�^�b�d�Z�j�[�h�d�k�b�e�Z�l, 

�\�h�k�k�l�Z�g�h�\�e�_�g�g�u�c���]�e�m�l�Z�l�b�h�g�����Z�g�l�b�h�d�k�b�^�Z�g�l�g�Z�y���k�b�k�l�_�f�Z�����k�Z�o�Z�j�g�u�c���^�b�Z�[�_�l�������l�b�i�Z����

�h�d�b�k�e�b�l�_�e�v�g�u�c���k�l�j�_�k�k��  

 

REDUCED GLUTATIONE CONTENT IN THE TISSUES OF RATS 

WITH TYPE 2 DIABETES AND THE EFFECT OF 1,3 -DIMETHYL 5 -

[(CARBAMIMIDAMIDOMETHANIMIDOYL)AMINO]BENZOYL -1,3-

DICARBOXYLATE  

Skliarova E.I., Popova T.N., Shylgin K.K., Spitsina V.V. 

Abstract: Of administration of 1,3-dimethyl 5-

[(carbamimidamidomethanimidoyl)amino]benzoyl-1,3-dicarboxylate increasing of the 

content of reduced glutathione in the liver, kidney, heart and blood serum as compared 

with the content in diabetes mellitus type 2 takes place. 

Key words: 1,3-dimethyl 5-[(carbamimidamidomethanimidoyl)amino]benzoyl-1,3-

dicarboxylate, reduced glutathione, antioxidant system, diabetes mellitus type 2, 

oxidative stress. 

 

�K�Z�o�Z�j�g�u�c�� �^�b�Z�[�_�l�� ���� �l�b�i�Z ���K�>�������± �f�_�l�Z�[�h�e�b�q�_�k�d�h�_ �a�Z�[�h�e�_�\�Z�g�b�_, 

�o�Z�j�Z�d�l�_�j�b�a�m�x�s�_�_�k�y���o�j�h�g�b�q�_�k�d�h�c���]�b�i�_�j�]�e�b�d�_�f�b�_�c���� �j�Z�a�\�b�\�Z�x�s�_�c�k�y���\�� �j�_�a�m�e�v�l�Z�l�_��

�g�Z�j�m�r�_�g�b�y���\�a�Z�b�f�h�^�_�c�k�l�\�b�y���b�g�k�m�e�b�g�Z���k���d�e�_�l�d�Z�f�b �l�d�Z�g�_�c�����I�j�b���^�Z�g�g�h�c���i�Z�l�h�e�h�]�b�b��

�g�Z�[�e�x�^�Z�_�l�k�y�� �i�h�^�Z�\�e�_�g�b�_�� �Z�d�l�b�\�g�h�k�l�b�� �n�_�j�f�_�g�l�h�\�� �]�e�b�d�h�e�b�a�Z�� �>���@���� �b�� �h�d�b�k�e�_�g�b�_��

�]�e�x�d�h�a�u�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �Z�e�v�l�_�j�g�Z�l�b�\�g�u�f�b�� �i�m�l�y�f�b���� �l�Z�d�b�f�b�� �d�Z�d�� �i�h�e�b�h�e�h�\�u�c�� �b��

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

�k�\�h�[�h�^�g�u�o�� �j�Z�^�b�d�Z�e�h�\���� �b�k�l�h�q�g�b�d�Z�f�b�� �d�h�l�h�j�u�o�� �i�j�b�� �K�>���� �f�h�]�m�l�� �[�u�l�v�� �g�_�k�d�h�e�v�d�h��

�i�m�l�_�c�� �f�_�l�Z�[�h�e�b�a�f�Z�� �]�e�x�d�h�a�u���� �Z�m�l�h�h�d�b�k�e�_�g�b�_�� �]�e�x�d�h�a�u�� �b�� �_�_�� �f�_�l�Z�[�h�e�b�q�_�k�d�b�o��

�b�g�l�_�j�f�_�^�b�Z�l�h�\���� �]�e�b�d�h�a�b�e�b�j�h�\�Z�g�b�_�� �i�j�h�l�_�b�g�h�\�� �b�� �g�Z�d�h�i�e�_�g�b�_�� �b�o��

�f�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�o�� �n�h�j�f�� �>���@���� �Z�d�l�b�\�Z�p�b�y�� �h�[�f�_�g�Z�� �k�h�j�[�b�l�h�e�Z�� �b�� �i�j�h�p�_�k�k�h�\��

�h�d�b�k�e�b�l�_�e�v�g�h�]�h�� �n�h�k�n�h�j�b�e�b�j�h�\�Z�g�b�y�� �>���@���� �I�j�b�� �q�j�_�a�f�_�j�g�h�f�� �h�[�j�Z�a�h�\�Z�g�b�b�� �:�N�D��

https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%B1%D0%BE%D0%BB%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D0%B5%D1%80%D0%B3%D0%BB%D0%B8%D0%BA%D0%B5%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D0%BA%D0%B0%D0%BD%D1%8C_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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�Z�d�l�b�\�b�j�m�_�l�k�y�� �j�Z�[�h�l�Z�� �Z�g�l�b�h�d�k�b�^�Z�g�l�g�h�c�� �k�b�k�l�_�f�u�� ���:�H�K������ �d�h�l�h�j�Z�y�� �g�Z�i�j�Z�\�e�_�g�Z�� �g�Z��

�i�j�_�^�m�i�j�_�`�^�_�g�b�_���g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o���i�h�k�e�_�^�k�l�\�b�c���h�d�k�b�^�Z�l�b�\�g�h�]�h���k�l�j�_�k�k�Z�� 

�H�^�g�h�c���b�a���d�e�x�q�_�\�u�o���e�b�g�b�c���a�Z�s�b�l�u���h�j�]�Z�g�b�a�f�Z���h�l���q�j�_�a�f�_�j�g�h�]�h���h�[�j�Z�a�h�\�Z�g�b�y��

�Z�d�l�b�\�g�u�o�� �d�b�k�e�h�j�h�^�g�u�o�� �f�_�l�Z�[�h�e�b�l�h�\�� �\�u�k�l�m�i�Z�_�l�� �]�e�m�l�Z�l�b�h�g�h�\�Z�y�� �:�H�K���� �H�g�Z��

�\�d�e�x�q�Z�_�l���\���k�_�[�y���]�e�m�l�Z�l�b�h�g���b���n�_�j�f�_�g�l�u�����b�k�i�h�e�v�a�m�x�s�b�_���_�]�h���\���d�Z�q�_�k�l�\�_���k�m�[�k�l�j�Z�l�Z��

�^�e�y�� �^�_�l�h�d�k�b�d�Z�p�b�b�� �:�N�D���� �B�a�\�_�k�l�g�h���� �q�l�h�� �\�h�k�k�l�Z�g�h�\�e�_�g�g�u�c�� �]�e�m�l�Z�l�b�h�g�� �k�i�h�k�h�[�_�g��

�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h���g�_�c�l�j�Z�e�b�a�h�\�Z�l�v���k�\�h�[�h�^�g�u�_���j�Z�^�b�d�Z�e�u���� �\�� �l�h�f�� �q�b�k�e�_���k�m�i�_�j�h�d�k�b�^��

�b�� �]�b�^�j�h�d�k�b�e-�j�Z�^�b�d�Z�e�� �>���@���� �I�j�b�� �w�l�h�f�� �i�j�h�b�k�o�h�^�b�l�� �h�d�b�k�e�_�g�b�_�� �_�]�h�� �p�b�k�l�_�b�g�h�\�h�c��

�]�j�m�i�i�u�� �b�� �h�[�j�Z�a�m�_�l�k�y�� �g�_�Z�d�l�b�\�g�u�c�� �^�b�k�m�e�v�n�b�^���± �h�d�b�k�e�_�g�g�u�c�� �]�e�m�l�Z�l�b�h�g�� ��GSSG). 

�J�_�Z�d�p�b�y�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �*�6�6�*�� �^�h�� �*�6�+�� �d�Z�l�Z�e�b�a�b�j�m�_�l�k�y�� �]�e�m�l�Z�l�b�h�g�j�_�^�m�d�l�Z�a�h�c��

���=�J������ �b�k�i�h�e�v�a�m�x�s�_�c�� �G�:�>�N�G�� �d�Z�d�� �b�k�l�h�q�g�b�d�� �\�h�k�k�l�Z�g�h�\�b�l�_�e�v�g�u�o�� �w�d�\�b�\�Z�e�_�g�l�h�\����

�h�d�b�k�e�y�y���_�]�h���^�h���G�:�>�N������ �K�h�\�f�_�k�l�g�h���k���=�J���n�m�g�d�p�b�h�g�b�j�m�_�l�� �]�e�m�l�Z�l�b�h�g�i�_�j�h�d�k�b�^�Z�a�Z��

���=�I�������h�k�m�s�_�k�l�\�e�y�y���]�e�m�l�Z�l�b�h�g�h�\�u�c���j�_�^�h�d�k-�p�b�d�e���� 

�<�� �i�h�b�k�d�_�� �k�j�_�^�k�l�\�� �^�e�y�� �e�_�q�_�g�b�y�� �K�>���� �m�^�_�e�y�_�l�k�y�� �[�h�e�v�r�h�_�� �\�g�b�f�Z�g�b�_��

�\�_�s�_�k�l�\�Z�f���� �h�[�e�Z�^�Z�x�s�b�f�� �Z�g�l�b�h�d�k�b�^�Z�g�l�g�u�f�b�� �k�\�h�c�k�l�\�Z�f�b���� �;�u�e�h�� �i�j�h�\�_�^�_�g�h��

�b�k�k�e�_�^�h�\�Z�g�b�_�� �k�b�g�l�_�l�b�q�_�k�d�h�]�h�� �i�j�h�b�a�\�h�^�g�h�]�h�� �[�b�]�m�Z�g�b�^�Z��1,3-�^�b�f�_�l�b�e�� ��- 

�>���d�Z�j�[�Z�f�b�f�b�^�Z�f�b�^�h�f�_�l�Z�g�b�f�b�^�h�b�e���Z�f�b�g�h�@�[�_�g�a�h�e-1,3-�^�b�d�Z�j�[�h�d�k�b�e�Z�l�Z�� ���>�D�;) �± 

�\�_�s�_�k�l�\�Z���k���i�j�_�^�i�h�e�Z�]�Z�_�f�h�c���Z�g�l�b�h�d�k�b�^�Z�g�l�g�h�c���b���Z�g�l�b�^�b�Z�[�_�l�b�q�_�k�d�h�c���Z�d�l�b�\�g�h�k�l�v�x����

�d�h�l�h�j�h�_�� �[�u�e�h�� �h�l�h�[�j�Z�g�h�� �k�� �i�h�f�h�s�v�x�� �i�j�h�]�j�Z�f�f�u�� �i�j�h�]�g�h�a�Z�� �©�k�l�j�m�d�l�m�j�Z-�k�\�h�c�k�l�\�h�ª��

PASS ���3�U�H�G�L�F�W�L�R�Q�� �R�I�� �$�F�W�L�Y�L�W�\���6�S�H�F�W�U�D�� �I�R�U�� �6�X�E�V�W�D�Q�F�H�V������ �^�h�k�l�m�i�g�h�c�� �\�� �j�_�`�b�f�_��on-line 

�i�h�� �Z�^�j�_�k�m�� �K�W�W�S�������Z�Z�Z���L�E�Ph.msk.su/pass �>���@���� �B�a�\�_�k�l�g�h���� �q�l�h�� �k�b�g�l�_�l�b�q�_�k�d�b�_��

�i�j�h�b�a�\�h�^�g�u�_�� �[�b�]�m�Z�g�b�^�Z�� �k�h�k�l�Z�\�e�y�x�l�� �[�h�e�v�r�m�x�� �]�j�m�i�i�m�� �i�_�j�h�j�Z�e�v�g�u�o��

�k�Z�o�Z�j�h�k�g�b�`�Z�x�s�b�o���i�j�_�i�Z�j�Z�l�h�\���>���@�� 

�P�_�e�v�x�� �^�Z�g�g�h�c�� �j�Z�[�h�l�u�� �y�\�b�e�h�k�v�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �k�h�^�_�j�`�Z�g�b�y��

�\�h�k�k�l�Z�g�h�\�e�_�g�g�h�]�h���]�e�m�l�Z�l�b�h�g�Z���\���i�_�q�_�g�b�����i�h�q�d�Z�o�����k�_�j�^�p�_���b���k�u�\�h�j�h�l�d�_���d�j�h�\�b���d�j�u�k��

�i�j�b���]�b�i�_�j�]�e�b�d�_�f�b�b�����\�u�a�\�Z�g�g�h�c���\�\�_�^�_�g�b�_�f���i�j�h�l�Z�f�b�g-�k�m�e�v�n�Z�l�Z�����b���^�_�c�k�l�\�b�b���>�D�;�� 

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u�� �K�>���� �b�g�^�m�p�b�j�h�\�Z�e�b�� �\�g�m�l�j�b�f�u�r�_�q�g�u�f�� �\�\�_�^�_�g�b�_�f��

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

�h�[�t�_�f�_�� �������� �f�e�� ������������ �1�D�&�O���� ���� �j�Z�a�Z�� �\�� �k�m�l�d�b���� �q�l�h�� �\�u�a�u�\�Z�e�h�� �\�u�j�Z�`�_�g�g�u�c��
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�]�b�i�_�j�]�e�b�d�_�f�b�q�_�k�d�b�c�� �w�n�n�_�d�l���� �h�[�m�k�e�h�\�e�_�g�g�u�c�� �k�g�b�`�_�g�b�_�f�� �q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b��

�l�d�Z�g�_�c���d���b�g�k�m�e�b�g�m���>���@�� 

�<�� �d�Z�q�_�k�l�\�_�� �h�[�t�_�d�l�Z�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �b�k�i�h�e�v�a�h�\�Z�e�b�k�v�� �k�Z�f�p�u�� �[�_�e�u�o��

�e�Z�[�h�j�Z�l�h�j�g�u�o�� �d�j�u�k�� �f�Z�k�k�h�c�� ������-�������� �]���� �@�b�\�h�l�g�u�_�� �[�u�e�b�� �j�Z�a�^�_�e�_�g�u�� �g�Z�� ����

�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �]�j�m�i�i�u���� ������ �`�b�\�h�l�g�u�_�� �k�� �]�b�i�_�j�]�e�b�d�_�f�b�_�c���� �\�u�a�\�Z�g�g�h�c��

�\�\�_�^�_�g�b�_�f���i�j�h�l�Z�f�b�g�k�m�e�v�n�Z�l�Z����n� �����������������`�b�\�h�l�g�u�_���\���i�Z�l�h�e�h�]�b�q�_�k�d�h�f���k�h�k�l�h�y�g�b�b��

(n� �����������d�h�l�h�j�u�f���\�g�m�l�j�b�[�j�x�r�b�g�g�h���\�\�h�^�b�e�b���>�D�;���\���^�h�a�_���������f�]���d�]���f�Z�k�k�u���d�j�u�k���g�Z��

�i�j�h�l�y�`�_�g�b�b���i�h�k�e�_�^�g�_�c���g�_�^�_�e�b���w�d�k�i�_�j�b�f�_�g�l�Z�����������d�h�g�l�j�h�e�v�g�u�_���`�b�\�h�l�g�u�_����n=15). 

�D�j�u�k�� �\�k�_�o�� �]�j�m�i�i�� �k�h�^�_�j�`�Z�e�b�� �g�Z�� �k�l�Z�g�^�Z�j�l�g�h�f�� �j�_�`�b�f�_�� �\�b�\�Z�j�b�y�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��

�i�j�Z�\�b�e�Z�f�b���]�m�f�Z�g�g�h�]�h���h�[�j�Z�s�_�g�b�y���k���`�b�\�h�l�g�u�f�b�� �Q�_�j�_�a���l�j�b���g�_�^�_�e�b���i�h�k�e�_���g�Z�q�Z�e�Z��

�b�g�^�m�p�b�j�h�\�Z�g�b�y���K�>�����g�Z�j�d�h�l�b�a�b�j�h�\�Z�g�g�u�o���`�b�\�h�l�g�u�o���m�f�_�j�s�\�e�y�e�b���b���b�k�i�h�e�v�a�h�\�Z�e�b��

�^�e�y���^�Z�e�v�g�_�c�r�b�o �b�k�k�e�_�^�h�\�Z�g�b�c�� 

�>�e�y�� �i�h�e�m�q�_�g�b�y�� �]�h�f�h�]�_�g�Z�l�Z�� �g�Z�\�_�k�d�m�� �i�_�q�_�g�b���� �i�h�q�_�d�� �b�� �k�_�j�^�p�Z�� �d�j�u�k��

�]�h�f�h�]�_�g�b�a�b�j�h�\�Z�e�b���k���h�o�e�Z�`�^�_�g�g�h�c���k�j�_�^�h�c���\�u�^�_�e�_�g�b�y�������� �f�F���l�j�b�k-�+�&�O���[�m�n�_�j�����j�G��

���������� �k�h�^�_�j�`�Z�s�b�c�� �� �f�F�� �W�>�L�:���� ���� ��-�f�_�j�d�Z�i�l�h�w�l�Z�g�h�e�Z���� �\�� �k�h�h�l�g�h�r�_�g�b�b�� �������� ���^�e�y��

�i�_�q�_�g�b������ ������������ ���^�e�y�� �i�h�q�_�d���� �b�� �������� ���^�e�y�� �k�_�j�^�p�Z������ �a�Z�l�_�f�� �p�_�g�l�j�b�n�m�]�b�j�h�\�Z�e�b�� �i�j�b��

10000 �J���\���l�_�q�_�g�b�_���������f�b�g���>���@���� 

�<�_�g�h�a�g�m�x�� �d�j�h�\�v�� �g�Z�[�b�j�Z�e�b�� �\�� �k�l�_�d�e�y�g�g�u�_�� �i�j�h�[�b�j�d�b�� �[�_�a�� �Z�g�l�b�d�h�Z�]�m�e�y�g�l�Z�� �b��

�i�h�f�_�s�Z�e�b�� �g�Z�� �������� �q�Z�k�Z�� �\�� �l�_�j�f�h�k�l�Z�l�� �i�j�b�� �l�_�f�i�_�j�Z�l�m�j�_�� ����0�K���� �a�Z�l�_�f��

�p�_�g�l�j�b�n�m�]�b�j�h�\�Z�e�b�� �i�j�b�� ��������g �\�� �l�_�q�_�g�b�_�� ������ �f�b�g���� �I�h�e�m�q�_�g�g�m�x�� �k�u�\�h�j�h�l�d�m��

�b�k�i�h�e�v�a�h�\�Z�e�b�� �^�e�y�� �^�Z�e�v�g�_�c�r�_�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �M�j�h�\�_�g�v�� �]�e�x�d�h�a�u�� �\�� �k�u�\�h�j�h�l�d�_��

�d�j�h�\�b�� �d�j�u�k�� �h�i�j�_�^�_�e�y�e�b�� �]�e�x�d�h�a�h�h�d�k�b�^�Z�a�g�u�f�� �f�_�l�h�^�h�f�� �k�� �i�h�f�h�s�v�x�� �g�Z�[�h�j�Z��

�j�_�Z�d�l�b�\�h�\���©�=�E�X�D�H�A�:-12-�<�B�L�:�E�ª�����i�j�h�b�a�\�h�^�b�l�_�e�v���H�H�H���©�<�b�l�Z�e-�>�b�Z�]�g�h�k�l�b�d�k�ª����

�K�I�[�����J�h�k�k�b�y�� 

�K�h�^�_�j�`�Z�g�b�_���\�h�k�k�l�Z�g�h�\�e�_�g�g�h�]�h���]�e�m�l�Z�l�b�h�g�Z���h�i�j�_�^�_�e�y�e�b���k���i�h�f�h�s�v�x���j�_�Z�d�p�b�b��

�_�]�h�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �k�� ������- �^�b�l�b�h-�[�b�k-(2-�g�b�l�j�h�[�_�g�a�h�c�g�h�c���� �d�b�k�e�h�l�h�c�� ���j�_�Z�d�l�b�\��

�W�e�e�f�Z�g�Z���� ��Sigma-Aldrich Co., �K�R�:������ �<�� �o�h�^�_�� �^�Z�g�g�h�c�� �j�_�Z�d�p�b�b�� �\�� �w�d�\�b�f�h�e�y�j�g�u�o��

�d�h�e�b�q�_�k�l�\�Z�o�� �h�[�j�Z�a�m�_�l�k�y�� �l�b�h�g�b�l�j�h�n�_�g�b�e�v�g�u�c�� �Z�g�b�h�g���� �b�f�_�x�s�b�c�� �f�Z�d�k�b�f�m�f��

�i�h�]�e�h�s�_�g�b�y���i�j�b�����������g�f���>���@�����>�Z�g�g�u�_���h�[�j�Z�[�Z�l�u�\�Z�e�b���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f��t-�d�j�b�l�_�j�b�y��

�K�l�v�x�^�_�g�l�Z�����j�Z�a�e�b�q�b�y���k�q�b�l�Z�e�b���^�h�k�l�h�\�_�j�g�u�f�b���i�j�b �j�”���������� 
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�J�_�a�m�e�v�l�Z�l�u�� �b�� �h�[�k�m�`�^�_�g�b�_. �<�� �o�h�^�_�� �w�d�k�i�_�j�b�f�_�g�l�Z �[�u�e�h�� �\�u�y�\�e�_�g�h��

�i�j�h�]�j�_�k�k�b�j�m�x�s�_�_�� �m�\�_�e�b�q�_�g�b�_�� �k�h�^�_�j�`�Z�g�b�y�� �]�e�x�d�h�a�u�� �\�� �k�u�\�h�j�h�l�d�_�� �d�j�h�\�b��

�`�b�\�h�l�g�u�o���i�j�b���\�\�_�^�_�g�b�b���i�j�h�l�Z�f�b�g-�k�m�e�v�n�Z�l�Z�����<�\�_�^�_�g�b�_���d�j�u�k�Z�f���>�D�;���i�j�b�\�h�^�b�e�h���d��

�k�g�b�`�_�g�b�x�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �]�e�x�d�h�a�u�� �\�� �d�j�h�\�b�� �d�j�u�k�� �\�� �������� �j�Z�a�Z���� �I�j�b�� �w�l�h�f���� �l�Z�d�`�_��

�g�Z�[�e�x�^�Z�e�h�k�v�� �m�\�_�e�b�q�_�g�b�_�� �k�h�^�_�j�`�Z�g�b�y��GSH �\�� �l�d�Z�g�y�o�� �d�j�u�k���� �k�g�b�`�Z�x�s�_�]�h�k�y�� �i�j�b��

�j�Z�a�\�b�l�b�b�� �K�>������ �L�Z�d���� �\�\�_�^�_�g�b�_�� �>�D�;�� �d�j�u�k�Z�f�� �k�� �K�>���� �i�j�b�\�h�^�b�e�h�� �d�� �m�\�_�e�b�q�_�g�b�x�� �_�]�h��

�k�h�^�_�j�`�Z�g�b�y���\���i�_�q�_�g�b�����i�h�q�d�Z�o���b���k�_�j�^�p�_���d�j�u�k���\�����������j�Z�a�Z�����Z���\���k�u�\�h�j�h�l�d�_���d�j�h�\�b���± �\��

�������� �j�Z�a�Z�� �h�l�g�h�k�b�l�_�e�v�g�h�� �i�h�d�Z�a�Z�l�_�e�_�c�� �i�j�b�� �i�Z�l�h�e�h�]�b�b. �<�_�j�h�y�l�g�h���� �\�u�y�\�e�_�g�g�h�_��

�b�a�f�_�g�_�g�b�_�� �m�j�h�\�g�y��GSH �\�� �g�Z�i�j�Z�\�e�_�g�b�b�� �g�h�j�f�u�� �f�h�`�_�l�� �[�u�l�v�� �j�_�a�m�e�v�l�Z�l�h�f��

�i�j�h�y�\�e�_�g�b�y�� �Z�g�l�b�h�d�k�b�^�Z�g�l�g�h�]�h�� �^�_�c�k�l�\�b�y�� �b�k�k�e�_�^�m�_�f�h�]�h�� �i�j�_�i�Z�j�Z�l�Z���� �q�l�h��

�i�j�h�b�k�o�h�^�b�e�h�� �a�Z�� �k�q�_�l�� �k�g�b�`�_�g�b�y�� �b�g�l�_�g�k�b�\�g�h�k�l�b�� �k�\�h�[�h�^�g�h-�j�Z�^�b�d�Z�e�v�g�u�o��

�i�j�h�p�_�k�k�h�\���� 

 

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

1. �A�Z�g�h�a�b�g�Z���H���<���� �K�\�h�[�h�^�g�h-�j�Z�^�b�d�Z�e�v�g�h�_���h�d�b�k�e�_�g�b�_���i�j�b���k�Z�o�Z�j�g�h�f���^�b�Z�[�_�l�_��

2-�]�h���l�b�i�Z�����b�k�l�h�q�g�b�d�b���h�[�j�Z�a�h�\�Z�g�b�y�����k�h�k�l�Z�\�e�y�x�s�b�_�����i�Z�l�h�]�_�g�_�l�b�q�_�k�d�b�_���f�_�o�Z�g�b�a�f�u��

�l�h�d�k�b�q�g�h�k�l�b�� ���� �H���<���� �A�Z�g�h�a�b�g�Z���� �G���G���� �;�h�j�h�\�d�h�\���� �L���=���� �S�_�j�[�Z�l�x�d�� ������ �K�h�\�j�_�f�_�g�g�u�_��

�l�_�o�g�h�e�h�]�b�b���\���f�_�^�b�p�b�g�_�����± 2010. �± �‹�������± �K����������-112. 

2. Ceriello A. Hyperglycemia : the bridge between non-enzymatic glycation and 

oxidative stress in the pathogenesis of diabetic complications / A. Ceriello // Diabetes 

Nutr Metab. �± 1999. �± V. 12. �± �‹���������± �J. 42-46. 

3. Shelly C.L. Regulation of hepatic glutathione synthesis: current concepts and 

controversies / C.L. Shelly // FASEB J. �±1999. �± �‹�������� �± �J. 1169-1183. 

4. Poroikov V.V. PASS: Prediction of Biological Activity Spectra for 

Substances / V.V. Poroikov, D.A. Filimonov // Predictive Toxicology; ed. By C. 

Helma. N.-Y.: Taylor & Francis, 2005. �± P. 459-478. 

5. �;�Z�e�Z�[�h�e�d�b�g���F���B�� �K�h�\�j�_�f�_�g�g�Z�y���l�Z�d�l�b�d�Z���e�_�q�_�g�b�y���k�Z�o�Z�j�g�h�]�h���^�b�Z�[�_�l�Z���l�b�i�Z 

2 / �F���B�����;�Z�e�Z�[�h�e�d�b�g�����<���F�����D�j�_�f�b�g�k�d�Z�y�����?���F�� �D�e�_�[�Z�g�h�\�Z // Consilium Medicum. �± 

2001. �± �L���������± �‹���������± �K����������-156. 



19 
 

6. �M�e�v�y�g�h�\�� �:���F���� �B�g�k�m�e�y�j�g�Z�y�� �k�b�k�l�_�f�Z�� �`�b�\�h�l�g�u�o�� �i�j�b�� �o�j�h�g�b�q�_�k�d�h�f��

�^�_�n�b�p�b�l�_�� �]�_�i�Z�j�b�g�Z�� ���� �:���F���� �M�e�v�y�g�h�\���� �X���:���� �L�Z�j�Z�k�h�\�� ������ �<�h�i�j�h�k�u�� �f�_�^�b�p�b�g�k�d�h�c��

�o�b�f�b�b�����± 2000. �± �L�������������± �‹  2. �± C. 149-154. 

7. �F�_�l�h�^�u�� �h�p�_�g�d�b�� �h�d�k�b�^�Z�l�b�\�g�h�]�h �k�l�Z�l�m�k�Z���� �m�q�_�[�g�h-�f�_�l�h�^�b�q�_�k�d�h�_�� �i�h�k�h�[�b�_��

�^�e�y���\�m�a�h�\�������L���B�����J�Z�o�f�Z�g�h�\�Z���>�b���^�j�@����- �<�h�j�h�g�_�`�����B�a�^-�\�h���<�=�M����������������- �������k�� 

8. �;�m�a�e�Z�f�Z�� �<���K���� �F�_�l�h�^�b�q�_�k�d�h�_�� �i�h�k�h�[�b�_�� �i�h�� �b�a�m�q�_�g�b�x�� �i�j�h�p�_�k�k�h�\��

�i�_�j�_�d�b�k�g�h�]�h���h�d�b�k�e�_�g�b�y���e�b�i�b�^�h�\���b���k�b�k�l�_�f�u���Z�g�l�b�h�d�k�b�^�Z�g�l�g�h�c���a�Z�s�b�l�u���h�j�]�Z�g�b�a�f�Z��

�m���`�b�\�h�l�g�u�o�������<���K�� �;�m�a�e�Z�f�Z�����± �<�h�j�h�g�_�`�������J�:�K�O�G�����������������± �������k�� 

�‹���?���B�����K�d�e�y�j�h�\�Z������������ 

 

 

�M�>�D���������������� 

�<�E�B�Y�G�B�?���D�H�F�I�H�G�?�G�L�G�H�=�H���K�H�K�L�:�<�:���W�D�K�L�J�:�D�L�B�<�G�U�O��

�<�?�S�?�K�L�<���G�:���?�K�L�?�K�L�<�?�G�G�M�X���K�L�H�C�D�H�K�L�V���>�J�?�<�?�K�B�G�U���K�H�K�G�U��

�H�;�U�D�G�H�<�?�G�G�H�C���D���A�:�=�G�B�<�:�G�B�X 

�K�m�e�v�l�k�h�g���K���F�� 

�d�Z�g�^�b�^�Z�l���k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�u�o���g�Z�m�d�����^�h�p�_�g�l�� �^�h�p�_�g�l 

�N�=�;�H�M���<�H���©�K�b�[�b�j�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���Z�w�j�h�d�h�k�f�b�q�_�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l���b�f�����Z�d�Z�^�����F���N����

�J�_�r�_�l�g�_�\�Z�ª 

 

�:�g�g�h�l�Z�p�b�y�����b�a�m�q�_�g�h�� �\�e�b�y�g�b�_�� �w�d�k�l�j�Z�d�l�b�\�g�u�o�� �\�_�s�_�k�l�\�� �g�Z�� �[�b�h�k�l�h�c�d�h�k�l�v��

�^�j�_�\�_�k�b�g�u�� �k�h�k�g�u�� �h�[�u�d�g�h�\�_�g�g�h�c�� ��Pinus silvestris������ �i�j�h�b�a�j�Z�k�l�Z�x�s�_�c�� �\�� �j�Z�a�g�u�o��

�l�b�i�Z�o���e�_�k�Z�� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�����k�h�k�g�Z�� �h�[�u�d�g�h�\�_�g�g�Z�y�� ��Pinus silvestris)���� �k�\�h�c�k�l�\�Z�� �^�j�_�\�_�k�b�g�u����

�m�k�e�h�\�b�y���i�j�h�b�a�j�Z�k�l�Z�g�b�y�����w�d�k�l�j�Z�d�l�b�\�g�u�_���\�_�s�_�k�l�\�Z�����[�b�h�k�l�h�c�d�h�k�l�v���^�j�_�\�_�k�b�g�u�� 

 

INFLUENCE OF COMPONENT COMPOSITION OF EXTRACTIVE 

SUBSTANCES ON NATURAL FIRMNESS OF WOOD OF  

PINE ORDINARY ( PINUS SILVESTRIS) TO ROTTING  

Sultson S.M. 



20 
 

Abstract:  influence of extractive substances is studied on biostability of wood of pine 

ordinary (Pinus silvestris), sprouting in the different types of the forest. 

Key words: pine ordinary (Pinus silvestris), properties of wood, sprouting condition, 

extractive substances, biostability of wood. 
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�j�Z�a�g�h�l�j�Z�\�g�h�]�h���l�b�i�Z���e�_�k�Z���o�Z�j�Z�d�l�_�j�g�h���g�Z�b�[�h�e�v�r�_�_���k�h�^�_�j�`�Z�g�b�_���k�f�h�e�y�g�u�o���d�b�k�e�h�l���b��

�n�_�g�h�e�v�g�u�o���d�h�f�i�h�g�_�g�l�h�\���� 

�I�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �o�h�j�h�r�h�� �k�h�]�e�Z�k�m�x�l�k�y�� �k�� �^�Z�g�g�u�f�b�� �^�j�m�]�b�o��

�b�k�k�e�_�^�h�\�Z�l�_�e�_�c�����\���d�h�l�h�j�u�o���h�l�f�_�q�Z�_�l�k�y�����q�l�h���g�_�a�Z�\�b�k�b�f�h���h�l���\�b�^�Z���k�h�k�g�u���b���m�k�e�h�\�b�c��

�j�h�k�l�Z�� �^�_�j�_�\�Z�� �\�� �w�n�b�j�h�j�Z�k�l�\�h�j�b�f�h�c�� �q�Z�k�l�b�� �w�d�k�l�j�Z�d�l�b�\�g�u�o�� �\�_�s�_�k�l�\�� �\�k�_�]�^�Z��

�i�j�_�h�[�e�Z�^�Z�x�l���k�f�h�e�y�g�u�_���d�b�k�e�h�l�u���>�������k�������������������k���������@��  

�H�^�g�h�a�g�Z�q�g�h�]�h�� �f�g�_�g�b�y�� �h�� �l�h�f���� �d�Z�d�h�c�� �b�a�� �d�h�f�i�h�g�_�g�l�h�\�� �w�d�k�l�j�Z�d�l�b�\�g�u�o��

�\�_�s�_�k�l�\���h�d�Z�a�u�\�Z�_�l���\�e�b�y�g�b�_���g�Z���_�k�l�_�k�l�\�_�g�g�m�x���k�l�h�c�d�h�k�l�v���^�j�_�\�_�k�b�g�u���d���a�Z�]�g�b�\�Z�g�b�x����

�\�� �e�b�l�_�j�Z�l�m�j�g�u�o�� �b�k�l�h�q�g�b�d�Z�o�� �g�_�� �i�j�b�\�h�^�b�l�k�y���� �;�h�e�v�r�b�g�k�l�\�h�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�c��

�k�d�e�h�g�y�x�l�k�y�� �d�� �f�g�_�g�b�x���� �q�l�h�� �g�Z���[�b�h�k�l�h�c�d�h�k�l�v�� �^�j�_�\�_�k�b�g�u�� �h�d�Z�a�u�\�Z�x�l�� �\�e�b�y�g�b�_��

�k�f�h�e�b�k�l�u�_���\�_�s�_�k�l�\�Z���b���n�_�g�h�e�v�g�u�_���d�h�f�i�h�g�_�g�l�u���>�������k�������������������k���������@�����<���l�h���`�_���\�j�_�f�y��

�k�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �g�_�� �\�k�_�]�^�Z�� �i�b�g�h�k�b�e�v�\�b�g�� �l�h�d�k�b�q�_�g�� �^�e�y�� �]�j�b�[�h�\���� �b�g�h�]�^�Z��

�i�j�h�y�\�e�y�_�l���h�q�_�g�v���f�Z�e�m�x���l�h�d�k�b�q�g�h�k�l�v�����K�\�y�a�Z�g�h���w�l�h���k���l�_�f�����q�l�h���w�g�a�b�f�u�� �\�u�^�_�e�y�_�f�u�_��

�g�_�d�h�l�h�j�u�f�b���]�j�b�[�Z�f�b�����\�k�l�m�i�Z�x�l�� �\���j�_�Z�d�p�b�x���k���l�h�d�k�b�q�g�u�f�b���\�_�s�_�k�l�\�Z�f�b���b���^�_�e�Z�x�l��

�_�]�h���g�_���l�h�d�k�b�q�g�u�f���>�������k�����������@���� 

�G�Z�� �h�k�g�h�\�Z�g�b�b�� �^�Z�g�g�u�o�� �i�h�e�m�q�_�g�g�u�o�� �i�m�l�_�f�� �]�b�k�l�h�o�b�f�b�q�_�k�d�b�o�� �j�_�Z�d�p�b�c����

�m�k�l�Z�g�h�\�e�_�g�h���� �q�l�h���h�^�g�b�f���b�a���h�k�g�h�\�g�u�o�� �d�h�f�i�h�g�_�g�l�h�\���l�h�d�k�b�q�g�u�o�� �i�h���h�l�g�h�r�_�g�b�x�� �d��

�^�_�j�_�\�h�j�Z�a�j�m�r�Z�x�s�b�f���]�j�b�[�Z�f���y�\�e�y�x�l�k�y���k�f�h�e�y�g�u�_���d�b�k�e�h�l�u�� 

�=�b�i�h�l�_�a�Z�� �h�� �\�e�b�y�g�b�b�� �w�d�k�l�j�Z�d�l�b�\�g�u�o�� �\�_�s�_�k�l�\�� �g�Z�� �[�b�h�k�l�h�c�d�h�k�l�v�� �^�j�_�\�_�k�b�g�u��

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

�M�k�l�Z�g�h�\�e�_�g�Z�� �i�j�y�f�Z�y�� �a�Z�\�b�k�b�f�h�k�l�v�� �f�_�`�^�m�� �[�b�h�k�l�h�c�d�h�k�l�v�x�� �^�j�_�\�_�k�b�g�u�� �b��

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

�^�j�_�\�_�k�b�g�u 

�>�j�_�\�_�k�b�g�Z�� �k�h�k�g�u�� �b�a�� �[�j�m�k�g�b�q�g�h-�j�Z�a�g�h�l�j�Z�\�g�h�]�h�� �l�b�i�Z�� �e�_�k�Z�� �k�� �g�Z�b�[�h�e�v�r�b�f��

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

�h�l�g�h�r�_�g�b�x�� �d�� �^�_�j�_�\�h�j�Z�a�j�m�r�Z�x�s�_�f�m�� �]�j�b�[�m��Coniophora cerebella���� �\�� �k�j�Z�\�g�_�g�b�b�� �k��

�^�j�_�\�_�k�b�g�h�c���k�h�k�g�u���b�a���d�j�m�i�g�h�l�j�Z�\�g�h�]�h���l�b�i�Z���e�_�k�Z�����]�^�_���k�h�^�_�j�`�Z�g�b�_���w�d�k�l�j�Z�d�l�b�\�g�u�o��

�a�g�Z�q�b�l�_�e�v�g�h�� �g�b�`�_�� ���l�Z�[�e�b�p�Z�� �������� �K�l�_�i�_�g�v�� �j�Z�a�j�m�r�_�g�b�y�� �h�[�j�Z�a�p�h�\�� �^�j�_�\�_�k�b�g�u��

�\�Z�j�v�b�j�m�_�l�� �\�� �i�j�_�^�_�e�Z�o�� �h�l�� ������ �^�h�� ������ ������ �K�h�k�g�Z���� �i�j�h�b�a�j�Z�k�l�Z�x�s�Z�y�� �\�� �[�e�Z�]�h�i�j�b�y�l�g�u�o��

�m�k�e�h�\�b�y�o�� �d�j�m�i�g�h�l�j�Z�\�g�h�]�h�� �l�b�i�Z�� �e�_�k�Z���� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y�� �g�b�a�d�h�c�� �[�b�h�k�l�h�c�d�h�k�l�v�x��

�^�j�_�\�_�k�b�g�u�����k�l�_�i�_�g�v���j�Z�a�j�m�r�_�g�b�y���b�a�f�_�g�y�_�l�k�y���h�l���������^�h�������������� 

�L�Z�[�e�b�p�Z������ �;�b�h�k�l�h�c�d�h�k�l�v���^�j�_�\�_�k�b�g�u���k�h�k�g�u���h�[�u�d�g�h�\�_�g�g�h�c 

�D�h�e�b�q�_�k�l�\�h��
�h�[�j�Z�a�p�h�\�����l�� 

�;�b�h�k�l�h�c�d�h�k�l�v������ V, 

% 

�J�� 

% �k�j�_�^�g�_�_���a�g�Z�q�_�g�b�_ �^�b�Z�i�Z�a�h�g���d�h�e�_�[�Z�g�b�c 

�D�j�m�i�g�h�l�j�Z�\�g�u�c���l�b�i���e�_�k�Z 

389 72,3 46,8 �± 86,8 11,3 2,4 

�;�j�m�k�g�b�q�g�h-�j�Z�a�g�h�l�j�Z�\�g�u�c���l�b�i���e�_�k�Z 
351 87,0 71,6 �± 99,5 10,4 1,8 

 

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

�k�h�k�g�u���� �i�j�h�b�a�j�Z�k�l�Z�x�s�_�c�� �\�� �j�Z�a�g�u�o�� �l�b�i�Z�o�� �e�_�k�Z���� �o�h�j�h�r�h�� �i�j�h�k�f�Z�l�j�b�\�Z�x�l�k�y�� �\��

�k�l�_�i�_�g�b�� �a�Z�k�f�h�e�_�g�g�h�k�l�b �b�� �b�g�l�_�g�k�b�\�g�h�k�l�b�� �h�d�j�Z�k�d�b�� �y�^�j�h�\�h�c�� �^�j�_�\�_�k�b�g�u���� �L�Z�d���� �\��

�k�h�k�g�y�d�_�� �[�j�m�k�g�b�q�g�h-�j�Z�a�g�h�l�j�Z�\�g�h�f�� �^�j�_�\�_�k�b�g�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��

y = 1,9319x + 49,372
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�d�j�Z�k�g�h-�[�m�j�u�f���a�Z�k�f�h�e�_�g�g�u�f���y�^�j�h�f�����\���d�j�m�i�g�h�l�j�Z�\�g�h�f���± �^�j�_�\�_�k�b�g�Z���f�Z�e�h�k�f�h�e�b�k�l�Z�y��

�k�h���k�e�Z�[�u�f���d�j�Z�k�g�h�\�Z�l�h-�[�m�j�u�f���h�l�l�_�g�d�h�f�����W�l�b���i�h�d�Z�a�Z�l�_�e�b���f�h�]�m�l���k�e�m�`�b�l�v���h�k�g�h�\�h�c��

�^�e�y���\�u�y�\�e�_�g�b�y���^�j�_�\�_�k�b�g�u���k���\�u�k�h�d�h�c���[�b�h�k�l�h�c�d�h�k�l�v�x���i�j�b���h�p�_�g�d�_���_�_���d�Z�q�_�k�l�\�Z�� 

 

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

������ �>�h�e�]�h�^�\�h�j�h�\�Z���� �K���Y���� �W�d�k�l�j�Z�d�l�b�\�g�u�_�� �\�_�s�_�k�l�\�Z�� �j�Z�a�e�b�q�g�u�o�� �i�h�j�h�^��

�k�j�_�^�g�_�l�Z�_�`�g�h�c�� �i�h�^�a�h�g�u�� �K�b�[�b�j�b���� �N�j�Z�d�p�b�h�g�b�j�h�\�Z�g�b�_�� �w�d�k�l�j�Z�d�l�b�\�g�u�o�� �\�_�s�_�k�l�\��

�>�L�_�d�k�l�@�� ���� �K���Y���� �>�h�e�]�h�^�\�h�j�h�\�Z���� �=���B���� �I�_�j�u�r�d�b�g�Z���� �=���G���Q�_�j�g�y�_�\�Z�� ������ �B�k�k�e�_�^�h�\�Z�g�b�_��

�[�b�h�e�h�]�b�q�_�k�d�b�o���j�_�k�m�j�k�h�\���k�j�_�^�g�_�c���l�Z�c�]�b���K�b�[�b�j�b�����± �D�j�Z�k�g�h�y�j�k�d�����������������± �K��������-85. 

������ �D�w�f�[�_�e�e���� �<���=���� �;�b�h�e�h�]�b�q�_�k�d�h�_�� �j�Z�a�e�h�`�_�g�b�_�� �^�j�_�\�_�k�b�g�u�� �>�L�_�d�k�l�@���� �<���=����

�D�w�f�[�_�e�e���������O�b�f�b�y���^�j�_�\�_�k�b�g�u�����L�����������± �F�����± �E�������=�h�k�e�_�k�[�m�f�b�a�^�Z�l�����������������± ���������k�� 

������ �J�b�i�Z�q�_�d���� �<���<���� �;�b�h�e�h�]�b�y�� �^�_�j�_�\�h�j�Z�a�j�m�r�Z�x�s�b�o�� �]�j�b�[�h�\�� �>�L�_�d�k�l�@�� ���� �<���<����

�J�b�i�Z�q�_�d����- �F�������E�_�k�g�Z�y���i�j�h�f��- �k�l�v�����������������± ���������k�� 

������ �O�b�e�e�b�k���� �<���W���� �J�Z�k�i�j�_�^�_�e�_�g�b�_�� �b�� �h�[�j�Z�a�h�\�Z�g�b�_�� �f�g�h�]�h�Z�l�h�f�g�u�o�� �n�_�g�h�e�h�\�� �\��

�^�_�j�_�\�_���>�L�_�d�k�l�@�������<���W�����O�b�e�e�b�k���������W�d�k�l�j�Z�d�l�b�\�g�u�_���\�_�s�_�k�l�\�Z�����± �F�������E�_�k�g�Z�y���i�j�h�f-�k�l�v����

1965. �± �������k�� 

�‹���K���F�����K�m�e�v�l�k�h�g������������ 
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�B�K�L�H�J�B�Q�?�K�D�B�?���G�:�M�D�B���B���:�J�O�?�H�E�H�=�B�Y 

 

�M�>�D�������� 

�B�K�L�H�J�B�Y���B���K�H�<�J�?�F�?�G�G�H�?���K�H�K�L�H�Y�G�B�?���;�:�R�D�B�J�K�D�H�=�H��

�I�J�:�A�>�G�B�D�:���C�U�C�U�G  

�N�Z�l�o�m�l�^�b�g�h�\���J���J��  

�k�l�m�^�_�g�l�� 

�K�l�_�j�e�b�l�Z�f�Z�d�k�d�b�c �n�b�e�b�Z�e���;�Z�r�d�b�j�k�d�h�]�h���=�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h���M�g�b�\�_�j�k�b�l�_�l�Z�� 

�G�Z�m�q�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v���± �K�_�f�_�g�h�\�Z���G���E�������d�Z�g�^�b�^�Z�l���b�k�l�h�j�b�q�_�k�d�b�o���g�Z�m�d�����^�h�p�_�g�l�����^�h�p�_�g�l����

�K�l�_�j�e�b�l�Z�f�Z�d�k�d�b�c���n�b�e�b�Z�e���;�Z�r�d�b�j�k�d�h�]�h���=�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h���M�g�b�\�_�j�k�b�l�_�l�Z�� 

 

�Q�_�e�h�\�_�q�_�k�l�\�h�� �`�b�\�_�l�� �\�� �w�i�h�o�m�� �b�g�l�_�g�k�b�\�g�u�o�� �b�g�l�_�]�j�Z�p�b�h�g�g�u�o���i�j�h�p�_�k�k�h�\����

�d�h�l�h�j�u�_���h�d�Z�a�u�\�Z�x�l���d�Z�d���i�h�e�h�`�b�l�_�e�v�g�h�_�����g�h���\���[�h�e�v�r�_�c���f�_�j�_���\�k�_���`�_���h�l�j�b�p�Z�l�_�e�v�g�h�_��

�\�h�a�^�_�c�k�l�\�b�_���g�Z���k�h�o�j�Z�g�_�g�b�_���d�m�e�v�l�m�j�g�h�]�h���g�Z�k�e�_�^�b�y���g�Z�j�h�^�h�\�� 

�G�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �w�l�Z�� �i�j�h�[�e�_�f�Z�� �h�k�h�[�_�g�g�h�� �h�k�l�j�Z���� �l�Z�d�� �d�Z�d�� �f�b�j�h�\�Z�y��
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�f�_�k�l�g�h�k�l�b���g�_���m�^�_�e�y�_�l�k�y���^�h�k�l�Z�l�h�q�g�h���\�g�b�f�Z�g�b�y�����K�q�b�l�Z�_�l�k�y�����q�l�h���h�k�g�h�\�g�h�c���n�h�j�f�h�c��

�j�Z�k�k�_�e�_�g�b�y�� �k�h�\�j�_�f�_�g�g�h�]�h�� �h�[�s�_�k�l�\�Z�� �y�\�e�y�_�l�k�y�� �]�h�j�h�^�k�d�h�_�� �j�Z�k�k�_�e�_�g�b�_�� �<�� �k�_�e�v�k�d�h�c��

�f�_�k�l�g�h�k�l�b���i�j�h�`�b�\�Z�_�l���h�d�h�e�h�����������g�Z�k�_�e�_�g�b�y [1]. 

�<���g�Z�k�l�h�y�s�_�_���\�j�_�f�y���k�_�e�v�k�d�b�_���l�_�j�j�b�l�h�j�b�b���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b���y�\�e�y�x�l�k�y��

�\�Z�`�g�_�c�r�b�f�� �j�_�k�m�j�k�h�f�� �k�l�j�Z�g�u���� �a�g�Z�q�_�g�b�_�� �d�h�l�h�j�h�]�h�� �k�l�j�_�f�b�l�_�e�v�g�h�� �j�Z�k�l�_�l�� �\��

�m�k�e�h�\�b�y�o���m�]�e�m�[�e�y�x�s�_�c�k�y���]�e�h�[�Z�e�b�a�Z�p�b�b���i�j�b���h�^�g�h�\�j�_�f�_�g�g�h�f���m�k�b�e�_�g�b�b���a�g�Z�q�_�g�b�y��

�i�j�b�j�h�^�g�u�o���b���l�_�j�j�b�l�h�j�b�Z�e�v�g�u�o���j�_�k�m�j�k�h�\���\�� �j�Z�a�\�b�l�b�b���k�l�j�Z�g�u���� �J�Z�a�\�b�l�b�_���k�_�e�v�k�d�b�o��

�l�_�j�j�b�l�h�j�b�c���k�_�]�h�^�g�y���i�j�h�b�k�o�h�^�b�l���d�j�Z�c�g�_���g�_�j�Z�\�g�h�f�_�j�g�h�����G�_�k�f�h�l�j�y���g�Z���^�b�g�Z�f�b�q�g�u�c��

�j�h�k�l�� �Z�]�j�h�i�j�h�f�u�r�e�_�g�g�h�]�h�� �d�h�f�i�e�_�d�k�Z���� �m�j�h�\�_�g�v�� �b�� �d�Z�q�_�k�l�\�h�� �`�b�a�g�b�� �k�_�e�v�k�d�h�]�h��

�g�Z�k�_�e�_�g�b�y�����\���p�_�e�h�f�����k�m�s�_�k�l�\�_�g�g�h���h�l�k�l�Z�x�l���h�l�� �m�j�h�\�g�y���`�b�a�g�b���\���]�h�j�h�^�Z�o�����k�m�`�Z�_�l�k�y��

�^�h�k�l�m�i �g�Z�k�_�e�_�g�b�y�� �d�� �m�k�e�m�]�Z�f�� �h�j�]�Z�g�b�a�Z�p�b�c�� �k�h�p�b�Z�e�v�g�h�c�� �k�n�_�j�u���� �m�]�e�m�[�e�y�_�l�k�y��

�b�g�n�h�j�f�Z�p�b�h�g�g�u�c�� �b�� �b�g�g�h�\�Z�p�b�h�g�g�u�c�� �j�Z�a�j�u�\�� �f�_�`�^�m�� �]�h�j�h�^�k�d�h�c�� �b�� �k�_�e�v�k�d�h�c��

�f�_�k�l�g�h�k�l�v�x���� �q�l�h�� �\�_�^�_�l�� �d�� �j�h�k�l�m�� �f�b�]�j�Z�p�b�h�g�g�h�]�h�� �h�l�l�h�d�Z�� �k�_�e�v�k�d�h�]�h�� �g�Z�k�_�e�_�g�b�y���� �d��

�m�l�j�Z�l�_���h�k�\�h�_�g�g�h�k�l�b���k�_�e�v�k�d�b�o���l�_�j�j�b�l�h�j�b�c���>���������@�� 

�K�_�e�v�k�d�b�_���l�_�j�j�b�l�h�j�b�b���h�[�e�Z�^�Z�x�l���h�[�r�b�j�g�u�f���i�j�b�j�h�^�g�u�f�����^�_�f�h�]�j�Z�n�b�q�_�k�d�b�f����

�w�d�h�g�h�f�b�q�_�k�d�b�f�� �b�� �b�k�l�h�j�b�d�h-�d�m�e�v�l�m�j�g�u�f�� �i�h�l�_�g�p�b�Z�e�h�f���� �j�Z�p�b�h�g�Z�e�v�g�h�_��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�� �d�h�l�h�j�h�]�h�� �f�h�`�_�l�� �h�[�_�k�i�_�q�b�l�v�� �m�k�l�h�c�q�b�\�h�_�� �j�Z�a�\�b�l�b�_���� �^�h�k�l�h�c�g�u�c��

�m�j�h�\�_�g�v�� �b�� �d�Z�q�_�k�l�\�h�� �`�b�a�g�b�� �k�_�e�v�k�d�h�]�h�� �g�Z�k�_�e�_�g�b�y���� �Q�b�k�e�_�g�g�h�k�l�v�� �k�_�e�v�k�d�h�]�h��

�g�Z�k�_�e�_�g�b�y���k�������������]�h�^�Z���k�h�d�j�Z�l�b�e�Z�k�v���g�Z�����������f�e�g�����q�_�e�h�\�_�d���b���k�h�k�l�Z�\�b�e�Z���g�Z�������y�g�\�Z�j�y��

�����������]���������������f�e�g�����q�_�e�h�\�_�d [3]. 

�I�j�b�� �b�a�m�q�_�g�b�b�� �^�Z�g�g�h�c�� �l�_�f�u�� �[�u�e�� �i�j�h�\�_�^�_�g�� �k�h�p�b�h�e�h�]�b�q�_�k�d�b�c�� �h�i�j�h�k���� �>�e�y��

�w�l�h�]�h�� �[�u�e�Z�� �j�Z�a�j�Z�[�h�l�Z�g�Z�� �Z�g�d�_�l�Z���� �\�d�e�x�q�Z�x�s�Z�y�� �\�� �k�_�[�y�� �\�h�i�j�h�k�u���� �i�h�a�\�h�e�y�x�s�b�_��

�\�u�y�\�b�l�v�� �g�Z�k�d�h�e�v�d�h�� �k�h�\�j�_�f�_�g�g�Z�y�� �f�h�e�h�^�z�`�v�� �h�p�_�g�b�\�Z�_�l�� �i�_�j�k�i�_�d�l�b�\�u�� �j�Z�a�\�b�l�b�y��

�k�_�e�v�k�d�h�c���f�_�k�l�g�h�k�l�b���b���k�\�y�a�u�\�Z�_�l���k�\�h�z���[�m�^�m�s�_�_���k���`�b�a�g�v�x���\���k�_�e�_�����:�g�d�_�l�b�j�h�\�Z�g�b�_��

�[�u�e�h���i�j�h�\�_�^�_�g�h���k�j�_�^�b���k�l�m�^�_�g�l�h�\���\�k�_�o���d�m�j�k�h�\���d�Z�n�_�^�j�u���]�_�h�]�j�Z�n�b�b���b���d�Z�j�l�h�]�j�Z�n�b�b��

�<�h�e�]�h�]�j�Z�^�k�d�h�]�h�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �m�g�b�\�_�j�k�b�l�_�l�Z���� �<�� �Z�g�d�_�l�b�j�h�\�Z�g�b�b�� �i�j�b�g�y�e�b��

�m�q�Z�k�l�b�_�� ������ �������� �^�_�\�m�r�_�d�� �b�� ������ �i�Z�j�g�_�c���� ������ �]�h�j�h�^�k�d�b�o�� �b�� ������ �k�_�e�v�k�d�b�o���� �q�_�e�h�\�_�d�� �\��

�\�h�a�j�Z�k�l�_������-�������e�_�l���>���@�� 

�I�j�b�� �i�j�h�\�_�^�_�g�b�b�� �k�h�p�b�h�e�h�]�b�q�_�k�d�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �[�u�e�b�� �k�^�_�e�Z�g�u��

�k�e�_�^�m�x�s�b�_�� �\�u�\�h�^�u���� �i�j�b�� �k�h�o�j�Z�g�_�g�b�b�� �k�e�h�`�b�\�r�b�o�k�y�� �l�_�g�^�_�g�p�b�c�� �\�� �j�Z�a�\�b�l�b�b��



32 
 

�k�_�e�v�k�d�b�o���l�_�j�j�b�l�h�j�b�c�����o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o�k�y���g�b�a�d�b�f���d�Z�q�_�k�l�\�h�f���b�� �m�j�h�\�g�_�f���`�b�a�g�b����

�h�l�l�h�d�� �g�Z�b�[�h�e�_�_�� �i�_�j�k�i�_�d�l�b�\�g�u�o�� �f�h�e�h�^�u�o�� �d�Z�^�j�h�\�� �i�j�h�^�h�e�`�b�l�k�y���� �q�l�h��

�i�h�^�l�\�_�j�`�^�Z�_�l�k�y�� �k�h�p�b�h�e�h�]�b�q�_�k�d�b�f�b�� �b�k�k�e�_�^�h�\�Z�g�b�y�f�b���� �k�h�]�e�Z�k�g�h�� �d�h�l�h�j�u�f�� ������ �� 

�f�h�e�h�^�_�`�b���b�f�_�x�l���g�Z�f�_�j�_�g�b�y���m�_�o�Z�l�v���b�a���k�_�e�v�k�d�h�c���f�_�k�l�g�h�k�l�b�����\���d�h�l�h�j�h�c���i�h�k�l�h�y�g�g�h��

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

�h�[�j�Z�a�h�f�����J�b�k�� 1) [4]. 

 
�J�b�k�������� �H�p�_�g�d�Z���i�_�j�k�i�_�d�l�b�\�u���j�Z�a�\�b�l�b�y���k�_�e�v�k�d�h�c���f�_�k�l�g�h�k�l�b�����i�h�k�l�j�h�_�g�Z���Z�\�l�h�j�h�f���i�h���^�Z�g�g�u�f��

�k�h�p�b�h�e�h�]�b�q�_�k�d�h�]�h���h�i�j�h�k�Z�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f�� �j�Z�k�k�f�h�l�j�_�g�g�h�_�� �^�Z�_�l�� �h�k�g�h�\�Z�g�b�_�� �m�l�\�_�j�`�^�Z�l�v���� �q�l�h��

�n�h�j�f�b�j�h�\�Z�g�b�_�� �f�h�^�_�e�b�� �m�k�l�h�c�q�b�\�h�]�h�� �j�Z�a�\�b�l�b�y�� �k�_�e�v�k�d�b�o�� �l�_�j�j�b�l�h�j�b�c�� �\�� �J�h�k�k�b�b���± 

�^�e�b�l�_�e�v�g�u�c�� �b�� �k�e�h�`�g�u�c�� �i�j�h�p�_�k�k���� �i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�f�u�c�� �j�Z�k�r�b�j�_�g�b�_�� �g�Z�m�q�g�u�o��

�b�k�k�e�_�^�h�\�Z�g�b�c���� �j�Z�a�j�Z�[�h�l�d�m�� �w�d�h�g�h�f�b�d�h-�i�j�Z�\�h�\�u�o�� �f�_�o�Z�g�b�a�f�h�\�� �b�� �l�_�o�g�h�e�h�]�b�c���� �<��

�k�e�h�`�b�\�r�_�c�k�y���k�b�l�m�Z�p�b�b���\�h�a�g�b�d�Z�_�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v���\�� �i�h�\�u�r�_�g�b�b���w�n�n�_�d�l�b�\�g�h�k�l�b��

�m�i�j�Z�\�e�_�g�b�b�� �m�d�Z�a�Z�g�g�u�f�b�� �i�j�h�p�_�k�k�Z�f�b�� �k�h�� �k�l�h�j�h�g�u�� �]�h�k�m�^�Z�j�k�l�\�Z���� �G�_�f�Z�e�h�\�Z�`�g�h�c��

�i�j�h�[�e�_�f�h�c�� �j�Z�a�\�b�l�b�y�� �k�_�e�v�k�d�b�o�� �f�_�k�l�g�h�k�l�_�c�� �y�\�e�y�_�l�k�y�� �g�_�i�j�b�\�e�_�d�Z�l�_�e�v�g�u�c�� �h�[�j�Z�a��

�f�_�k�l�g�h�k�l�b�� �\�� �]�e�Z�a�Z�o�� �g�Z�k�_�e�_�g�b�y�� �J�h�k�k�b�b���� �M�� �j�h�k�k�b�y�g�� �h�l�k�m�l�k�l�\�m�_�l�� �w�d�h�g�h�f�b�q�_�k�d�Z�y��

�f�h�l�b�\�Z�p�b�y�� �d�� �i�_�j�_�_�a�^�m�� �\�� �k�_�e�v�k�d�m�x�� �f�_�k�l�g�h�k�l�v���� �i�h�k�d�h�e�v�d�m�� �j�Z�[�h�l�Z�� �l�Z�f��

�i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �f�Z�e�h�i�_�j�k�i�_�d�l�b�\�g�h�c���� �>�_�e�h�� �\�� �l�h�f���� �q�l�h�� �f�h�e�h�^�_�`�v��- �g�Z�b�[�h�e�_�_��

�f�h�[�b�e�v�g�Z�y���� �i�h�^�\�b�`�g�Z�y�� �b�� �h�[�s�_�k�l�\�_�g�g�h-�Z�d�l�b�\�g�Z�y�� �k�h�p�b�Z�e�v�g�h-�^�_�f�h�]�j�Z�n�b�q�_�k�d�Z�y��

�]�j�m�i�i�Z�� �g�Z�k�_�e�_�g�b�y���� �I�j�b�� �Z�d�l�b�\�g�h�f�� �m�q�Z�k�l�b�b�� �w�l�h�c�� �]�j�m�i�i�u�� �g�Z�k�_�e�_�g�b�y�� �\��

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

�k�h�p�b�Z�e�v�g�h�]�h�� �h�i�u�l�Z���� �k�h�p�b�Z�e�v�g�u�o���i�j�Z�d�l�b�d�� �b�g�^�b�\�b�^�h�\���� �_�]�h�� �\�h�k�i�j�b�y�l�b�_�� �q�e�_�g�Z�f�b��

�h�[�s�_�k�l�\�Z���� �d�Z�d�� �b�� �_�]�h�� �i�h�k�e�_�^�m�x�s�_�_�� �j�Z�a�\�b�l�b�_���� �b�� �i�_�j�_�^�Z�q�Z�� �^�j�m�]�b�f�� �i�h�d�h�e�_�g�b�y�f��[1, 

�k�������@�����K�� �^�j�m�]�h�c�� �k�l�h�j�h�g�u���� �w�l�h�� �d�m�e�v�l�m�j�Z�� �b�� �f�_�l�h�^�b�d�Z�� �j�Z�[�h�l�u�� �k�� �b�g�n�h�j�f�Z�p�b�_�c����

�k�i�h�k�h�[�u���b���l�_�o�g�h�e�h�]�b�b���_�_���g�Z�d�h�i�e�_�g�b�y�����i�_�j�_�j�Z�[�h�l�d�b�����b���l�j�Z�g�k�e�y�p�b�b���\ �k�h�p�b�m�f�_���q�_�j�_�a��

�b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �j�_�k�m�j�k�u �b�� �k�h�p�b�Z�e�v�g�u�_�� �b�g�l�_�j�Z�d�p�b�b�� �b�g�^�b�\�b�^�h�\�� �\���j�Z�f�d�Z�o��

�d�h�f�f�m�g�b�d�Z�p�b�c �>�������k�������@��  

�I�j�b�g�b�f�Z�y�� �\�h�� �\�g�b�f�Z�g�b�_�� �l�h�l�� �n�Z�d�l���� �q�l�h�� �g�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �p�_�g�l�j�Z�e�v�g�m�x��

�j�h�e�v�� �\�� �i�j�h�p�_�k�k�_�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�c�� �k�j�_�^�u�� �j�h�k�k�b�c�k�d�h�]�h�� �h�[�s�_�k�l�\�Z 

�b�]�j�Z�_�l���l�_�e�_�\�b�^�_�g�b�_�����b�a-�a�Z���[�h�e�_�_���r�b�j�h�d�h�]�h���h�o�\�Z�l�Z���j�h�k�k�b�c�k�d�h�c���Z�m�^�b�l�h�j�b�b�������k�l�h�b�l��

�h�l�f�_�l�b�l�v���g�_�f�g�h�]�h���b�g�m�x���k�b�l�m�Z�p�b�x���\���k�e�m�q�Z�_���k�l�m�^�_�g�l�h�\-�f�_�`�^�m�g�Z�j�h�^�g�b�d�h�\�� 

�;�m�^�m�q�b�� �i�j�_�^�k�l�Z�\�b�l�_�e�y�f�b�� �m�g�b�d�Z�e�v�g�h�]�h�� �k�h�\�j�_�f�_�g�g�h�]�h�� �b�g�n�h�j�f�Z�p�b�h�g�g�h-

�l�_�o�g�b�q�_�k�d�h�]�h���k�h�p�b�m�f�Z���� �k�l�m�^�_�g�l�u �± �f�_�`�^�m�g�Z�j�h�^�g�b�d�b�� �b�k�i�h�e�v�a�m�x�l�� �\�� �i�j�h�p�_�k�k�_��

�k�\�h�_�]�h�� �h�[�m�q�_�g�b�y �g�h�\�_�c�r�b�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �j�_�k�m�j�k�u�� �b�� �k�j�_�^�k�l�\�Z�� �i�h�b�k�d�Z���� �d�Z�d�� �b��

�l�_�o�g�h�e�h�]�b�b���i�_�j�_�^�Z�q�b���b�g�n�h�j�f�Z�p�b�b�����i�h�w�l�h�f�m���d�e�x�q�_�\�m�x���j�h�e�v���\���n�h�j�f�b�j�h�\�Z�g�b�b���b�o��

�b�g�n�h�j�f�Z�p�b�h�g�g�h�]�h���i�j�h�k�l�j�Z�g�k�l�\�Z���i�h�f�b�f�h���l�_�e�_�\�b�^�_�g�b�y�����b�]�j�Z�_�l �B�g�l�_�j�g�_�l�� 

�L�Z�d���� �������� �f�h�e�h�^�_�`�b�� �\�� �\�h�a�j�Z�k�l�_�� �h�l�� ������ �^�h�� ������ �e�_�l�� �i�j�_�^�i�h�q�b�l�Z�x�l�� �\�� �k�\�h�_��

�k�\�h�[�h�^�g�h�_ �\�j�_�f�y �k�f�h�l�j�_�l�v���l�_�e�_�\�b�a�h�j�����\���l�h���\�j�_�f�y���d�Z�d�����������k�b�^�_�l�v���a�Z���d�h�f�i�v�x�l�_�j�h�f��

[2]. 

 �B�g�l�_�j�g�_�l�� �\�h�k�i�j�b�g�b�f�Z�_�l�k�y�� �f�h�e�h�^�_�`�v�x�� �d�Z�d�� �k�j�_�^�k�l�\�h�� �d�h�f�f�m�g�b�d�Z�p�b�b���� ��������

�j�_�k�i�h�g�^�_�g�l�h�\���h�[�s�Z�x�l�k�y���\���k�h�p�b�Z�e�v�g�u�o���k�_�l�y�o�����Z���l�Z�d�`�_���d�Z�d���b�k�l�h�q�g�b�d���b�g�n�h�j�f�Z�p�b�b����

61% �f�h�e�h�^�_�`�b���b�s�_�l���b�g�n�h�j�f�Z�p�b�x���\���k�_�l�b��  

�<�� �l�h�`�_�� �\�j�_�f�y�� �b�� �m�q�_�[�g�u�c�� �i�j�h�p�_�k�k�� �h�d�Z�a�u�\�Z�_�l�k�y�� �g�_�j�Z�a�j�u�\�g�h�� �k�\�y�a�Z�g�g�u�f�� �k��

�\�e�b�y�g�b�_�f �B�g�l�_�j�g�_�l���± �l�_�o�g�h�e�h�]�b�c�� �����������j�_�k�i�h�g�^�_�g�l�h�\���\���\�h�a�j�Z�k�l�_���h�l���������^�h���������e�_�l��

�q�b�l�Z�x�l�� �\�� �B�g�l�_�j�g�_�l�_�� �d�g�b�]�b���� �k�l�Z�l�v�b���� �m�q�_�[�g�b�d�b�� �Z�� ������ �h�[�k�m�`�^�Z�x�l�� �\�h�i�j�h�k�u �b 

�\�u�i�h�e�g�y�x�l�� �a�Z�^�Z�g�b�y���� �k�\�y�a�Z�g�g�u�_�� �k�� �m�q�_�[�g�h�c�� �b�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x����

�l�h�]�^�Z �d�Z�d�� ������ �j�_�k�i�h�g�^�_�g�l�h�\�� �\�b�^�y�l�� �\�� �B�g�l�_�j�g�_�l�_�� �\�h�a�f�h�`�g�h�k�l�v �^�e�y��

�k�Z�f�h�h�[�j�Z�a�h�\�Z�g�b�y���>���@�� 
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�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �b�g�l�_�j�g�_�l�� �a�Z�g�b�f�Z�_�l�� �\�Z�`�g�h�_�� �f�_�k�l�h�� �\�� �`�b�a�g�b�� �k�l�m�^�_�g�l�h�\-

�f�_�`�^�m�g�Z�j�h�^�g�b�d�h�\���� �a�Z�l�j�Z�]�b�\�Z�y�� �b�o�� �e�b�q�g�m�x�� �b�� �m�q�_�[�g�h-�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�m�x�� �k�n�_�j�m��

�^�_�y�l�_�e�v�g�h�k�l�b���b �k�i�h�k�h�[�k�l�\�m�y���j�Z�a�\�b�l�b�x���b�o �Z�\�l�h�g�h�f�g�h�k�l�b���>�������k�������@��  
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ON COURSE OF LANGUAGE OF PROFESSION FOR ECOLOGISTS IN 

THE INTERNATIONAL SPH ERE 
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Abstract: The purpose of this study is to identify methodological and instructional 

methods in international ecology teaching. The study is to show the contents of the 

course, professional language and specific features of ecology students` 

communicative competence. 
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�I�j�b�� �j�Z�a�j�Z�[�h�l�d�_�� �b�� �j�_�Z�e�b�a�Z�p�b�b�� �i�j�h�]�j�Z�f�f�u�� �[�Z�d�Z�e�Z�\�j�b�Z�l�Z�� �i�h�� �g�Z�i�j�Z�\�e�_�g�b�x��

�©�W�d�h�e�h�]�b�y�� �b�� �i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�_�ª�� �\�h�a�g�b�d�Z�_�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v �h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y��

�g�Z�� �d�h�g�d�j�_�l�g�u�c�� �\�b�^�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b���� �d�� �d�h�l�h�j�h�c�� �b�� �]�h�l�h�\�b�l�k�y��

�^�Z�g�g�u�c�� �[�Z�d�Z�e�Z�\�j���� �b�k�o�h�^�y�� �b�a�� �i�h�l�j�_�[�g�h�k�l�_�c�� �j�u�g�d�Z�� �l�j�m�^�Z���� �g�Z�m�q�g�h-

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

�<�u�i�m�k�d�g�b�d�� �^�Z�g�g�h�c�� �i�j�h�]�j�Z�f�f�u�� �^�h�e�`�_�g�� �h�[�e�Z�^�Z�l�v �h�[�s�_�d�m�e�v�l�m�j�g�u�f�b��

�d�h�f�f�m�g�b�d�Z�p�b�y�f�b�����Z���b�f�_�g�g�h�� 

�x �k�i�h�k�h�[�g�h�k�l�v�x���b�k�i�h�e�v�a�h�\�Z�l�v���h�k�g�h�\�u���w�d�h�g�h�f�b�q�_�k�d�b�o���a�g�Z�g�b�c���\���j�Z�a�e�b�q�g�u�o��

�k�n�_�j�Z�o���`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b�����H�D-3); 

�x �k�i�h�k�h�[�g�h�k�l�v�x�� �d�� �d�h�f�f�m�g�b�d�Z�p�b�b�� �\�� �m�k�l�g�h�c�� �b�� �i�b�k�v�f�_�g�g�h�c�� �n�h�j�f�Z�o�� �g�Z��

�j�m�k�k�d�h�f���b���b�g�h�k�l�j�Z�g�g�h�f���y�a�u�d�Z�o�����H�D-5); 

�H�[�s�_�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�f�b���d�h�f�i�_�l�_�g�p�b�y�f�b�� 

�x �\�e�Z�^�_�l�v�� �a�g�Z�g�b�y�f�b�� �h�k�g�h�\�� �i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�y���� �w�d�h�g�h�f�b�d�b��

�i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�y���� �m�k�l�h�c�q�b�\�h�]�h�� �j�Z�a�\�b�l�b�y���� �i�j�Z�\�h�\�u�o�� �h�k�g�h�\��

�i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�y�����H�I�D-6); 
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�x �k�i�h�k�h�[�g�h�k�l�v�x���i�h�g�b�f�Z�l�v�����b�a�e�Z�]�Z�l�v���b���d�j�b�l�b�q�_�k�d�b���Z�g�Z�e�b�a�b�j�h�\�Z�l�v���[�Z�a�h�\�m�x��

�b�g�n�h�j�f�Z�p�b�x���\���h�[�e�Z�k�l�b���w�d�h�e�h�]�b�b���b���i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�y�����H�I�D-7) 

�I�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�f�b���d�h�f�i�_�l�_�g�p�b�y�f�b�� 

�x �\�e�Z�^�_�l�v�� �a�g�Z�g�b�y�f�b�� �h�� �i�j�Z�\�h�\�u�o�� �h�k�g�h�\�Z�o�� �i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�y�� �b�� �h�o�j�Z�g�u��

�h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�u���� �k�i�h�k�h�[�g�h�k�l�v�x�� �d�j�b�l�b�q�_�k�d�b�� �Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �^�h�k�l�h�\�_�j�g�m�x��

�b�g�n�h�j�f�Z�p�b�x�� �j�Z�a�e�b�q�g�u�o�� �h�l�j�Z�k�e�_�c�� �w�d�h�g�h�f�b�d�b�� �\�� �h�[�e�Z�k�l�b�� �w�d�h�e�h�]�b�b�� �b��

�i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�y�����I�D-7). 

�W�d�h�e�h�]-�f�_�`�^�m�g�Z�j�h�^�g�b�d���± �g�h�\�Z�y�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�Z�y�� �g�b�r�Z���� �d�h�l�h�j�Z�y��

�h�[�t�_�^�b�g�y�_�l�� �i�j�h�n�_�k�k�b�x�� �w�d�h�e�h�]�Z�� �\�� �l�j�Z�^�b�p�b�h�g�g�h�f�� �i�h�g�b�f�Z�g�b�b�� �k�� �h�j�b�_�g�l�Z�p�b�_�c�� �g�Z��

�j�Z�[�h�l�m�� �w�d�h�e�h�]�Z�� �\�� �f�_�`�^�m�g�Z�j�h�^�g�u�o�� �h�j�]�Z�g�b�a�Z�p�b�y�o�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�]�h�� �i�j�h�n�b�e�y����

�=�e�Z�\�g�Z�y�� �h�k�h�[�_�g�g�h�k�l�v�� �b�� �i�j�_�b�f�m�s�_�k�l�\�h �\�u�i�m�k�d�g�b�d�Z�� �F�=�B�F�H�� �g�Z�� �j�u�g�d�_�� �l�j�m�^�Z���± 

�\�e�Z�^�_�g�b�_�� �Z�g�]�e�b�c�k�d�b�f�� �y�a�u�d�h�f�� �^�e�y�� �e�b�q�g�h�c�� �b���� �]�e�Z�\�g�h�_���� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c��

�d�h�f�f�m�g�b�d�Z�p�b�b���� �D�Z�d�� �\�b�^�g�h�� �b�a�� �N�_�^�_�j�Z�e�v�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �k�l�Z�g�^�Z�j�l�h�\���� �\��

�d�h�l�h�j�u�o���m�`�_���i�j�b�k�m�l�k�l�\�m�x�l���l�j�_�[�h�\�Z�g�b�y���d���d�j�b�l�b�q�_�k�d�h�f�m���Z�g�Z�e�b�a�m���w�d�h�g�h�f�b�q�_�k�d�h�c��

�k�h�k�l�Z�\�e�y�x�s�_�c���� �q�l�h�� �g�_�� �i�h�e�m�q�Z�_�l�k�y�� �\�h�a�f�h�`�g�u�f���� �[�_�a�� �^�_�l�Z�e�v�g�h�]�h�� �Z�g�Z�e�b�a�Z��

�b�g�n�h�j�f�Z�p�b�b���f�_�`�^�m�g�Z�j�h�^�g�u�o���k�l�Z�l�b�k�l�b�q�_�k�d�b�o���b���Z�g�Z�e�b�l�b�q�_�k�d�b�o���Z�]�_�g�l�k�l�\�����d�h�l�h�j�u�_��

�\�� �j�m�k�k�d�h�y�a�u�q�g�h�c�� �i�j�_�k�k�_�� �i�h�y�\�e�y�x�l�k�y�� �k�� �a�Z�f�_�l�g�u�f�� �h�i�h�a�^�Z�g�b�_�f���� �:�d�l�m�Z�e�v�g�u�_��

�f�_�`�^�m�g�Z�j�h�^�g�u�_�� �i�j�h�[�e�_�f�u�� �\�� �w�d�h�e�h�]�b�q�_�k�d�h�c���h�[�e�Z�k�l�b�� �j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y��

�[�Z�d�Z�e�Z�\�j�Z�f�b�� �g�Z�� �k�i�_�p�b�Z�e�v�g�u�o�� �^�b�k�p�b�i�e�b�g�Z�o���� �l�_�f�� �g�_�� �f�_�g�_�_���� �g�Z�e�b�q�b�_�� �h�[�r�b�j�g�h�c��

�k�i�_�p�b�n�b�q�_�k�d�h�c�� �l�_�j�f�b�g�h�e�h�]�b�b���� �Z�� �l�Z�d�`�_�� �a�Z�b�f�k�l�\�h�\�Z�g�b�_�� �b�� �i�h�k�e�_�^�m�x�s�_�_��

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

�f�_�`�^�m�g�Z�j�h�^�g�b�d�Z�����<���h�k�g�h�\�_���w�d�h�e�h�]�b�q�_�k�d�h�c���k�h�k�l�Z�\�e�y�x�s�_�c���m�k�l�h�c�q�b�\�h�]�h���j�Z�a�\�b�l�b�y��

�e�_�`�b�l�� �k�h�o�j�Z�g�_�g�b�_�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y�� �\�k�_�c�� �w�d�h�k�n�_�j�u�� �\�� �p�_�e�h�f���� �g�Z�� �m�j�h�\�g�_����

�g�_�h�[�o�h�^�b�f�u�f���^�e�y���j�_�Z�e�b�a�Z�p�b�b���g�m�`�^���b���i�h�l�j�_�[�g�h�k�l�_�c���q�_�e�h�\�_�d�Z�����q�_�]�h���g�_�\�h�a�f�h�`�g�h��

�^�h�k�l�b�q�v���[�_�a���\�a�Z�b�f�h�^�_�c�k�l�\�b�y���k���h�j�]�Z�g�Z�f�b���^�j�m�]�b�o���]�h�k�m�^�Z�j�k�l�\�����b���d�Z�d���k�e�_�^�k�l�\�b�_���[�_�a��

�d�h�f�f�m�g�b�d�Z�p�b�b���g�Z���b�g�h�k�l�j�Z�g�g�h�f���y�a�u�d�_���>���@�� 

�<���l�_�q�_�g�b�_���j�y�^�Z���e�_�l�����\���F�=�B�F�H �M�g�b�\�_�j�k�b�l�_�l�_���i�j�h�o�h�^�b�e�Z���Z�i�j�h�[�Z�p�b�y���d�m�j�k�Z��

�©�Y�a�u�d�� �i�j�h�n�_�k�k�b�b�� ���w�d�h�e�h�]�b�y���ª�� �>���@���� �D�m�j�k�� �j�Z�k�k�q�b�l�Z�g�� �g�Z�� �������� �q�Z�k�h�\�� �j�Z�[�h�l�u���� �\�� �l�h�f��

�q�b�k�e�_���������q�Z�k�h�\���\���Z�m�^�b�l�h�j�b�b�����K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z���\�d�e�x�q�Z�_�l���a�Z�^�Z�g�b�y�����d�h�l�h�j�u�_��

�\�u�i�h�e�g�y�x�l�k�y�� �i�j�b�� �i�_�^�Z�]�h�]�b�q�_�k�d�h�f�� �k�h�i�j�h�\�h�`�^�_�g�b�b�� �b�� �i�j�h�\�_�j�y�x�l�k�y�� �\�� �Z�m�^�b�l�h�j�b�b��
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�b�e�b�� �\�� �\�b�^�_�� �i�b�k�v�f�_�g�g�u�o�� �j�Z�[�h�l���� �k�^�Z�\�Z�_�f�u�o�� �g�Z�� �i�j�h�\�_�j�d�m���� �F�Z�l�_�j�b�Z�e�u�� �\�d�e�x�q�Z�x�l��

�j�Z�a�e�b�q�g�u�_�� �n�h�j�f�Z�l�u�� �b�g�n�h�j�f�Z�p�b�b�� ���l�_�d�k�l�h�\�h�c���� �Z�m�^�b�h���� �\�b�^�_�h���� �w�e�_�d�l�j�h�g�g�u�c��

�n�h�j�f�Z�l�u�������H�^�b�g���m�j�h�d�����X�Q�L�W�����\�d�e�x�q�Z�_�l �\���k�_�[�y���f�Z�l�_�j�b�Z�e�u���^�e�y���h�k�\�h�_�g�b�y���\���l�_�q�_�g�b�_������

�g�_�^�_�e�v�����D�m�j�k���j�Z�k�k�q�b�l�Z�g���g�Z���^�\�Z���k�_�f�_�k�l�j�Z���h�[�m�q�_�g�b�y���i�j�b�������q�Z�k�Z�o���]�j�m�i�i�h�\�u�o���a�Z�g�y�l�b�c��

�\�� �g�_�^�_�e�x�� �<�� �j�Z�f�d�Z�o�� �i�j�_�^�k�l�Z�\�e�_�g�g�u�o�� �l�_�d�k�l�h�\�� �i�h�� �f�_�j�_�� �g�_�h�[�o�h�^�b�f�h�k�l�b�� �^�Z�g�u��

�k�i�j�Z�\�h�q�g�u�_�� �f�Z�l�_�j�b�Z�e�u�� ���,�Q�I�R�U�P�D�W�L�R�Q�� �)�L�O�H������ �L�_�f�Z�l�b�d�Z�� �l�_�d�k�l�h�\�� �i�j�_�^�i�h�e�Z�]�Z�_�l��

�h�[�k�m�`�^�_�g�b�_�� �Z�d�l�m�Z�e�v�g�u�o�� �f�_�`�^�m�g�Z�j�h�^�g�u�o�� �w�d�h�e�h�]�b�q�_�k�d�b�o�� �i�j�h�[�e�_�f�� �>���@���� �E�_�d�k�b�d�Z��

�i�j�_�^�k�l�Z�\�e�_�g�Z�� �\�� �d�g�b�]�_�� �\�� �\�b�^�_�� �i�_�j�_�q�g�_�c�� �i�h�� �l�_�d�k�l�Z�f�� �b�� �i�j�_�^�i�h�e�Z�]�Z�_�l��

�^�h�i�h�e�g�b�l�_�e�v�g�m�x�� �i�j�h�j�Z�[�h�l�d�m�� �k�l�m�^�_�g�l�Z�f�b�� �k�h�\�f�_�k�l�g�h�� �k�� �m�q�Z�k�l�b�_�f�� �i�j�_�i�h�^�Z�\�Z�l�_�e�y����

�>�e�y���j�Z�a�\�b�l�b�y���g�Z�\�u�d�Z���j�_�n�_�j�b�j�h�\�Z�g�b�y���l�_�d�k�l�h�\���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c���g�Z�i�j�Z�\�e�_�g�g�h�k�l�b��

�\���d�Z�`�^�h�f���m�j�h�d�_���i�j�_�^�k�l�Z�\�e�_�g�u���f�Z�l�_�j�b�Z�e�u���g�Z���j�m�k�k�d�h�f���y�a�u�d�_���^�e�y���j�_�n�_�j�b�j�h�\�Z�g�b�y��

�g�Z���Z�g�]�e�b�c�k�d�h�f���y�a�u�d�_�����<���j�Z�a�\�b�l�b�_���l�_�f�u���b���n�h�j�f�b�j�h�\�Z�g�b�y���g�Z�\�u�d�h�\���i�j�_�^�k�l�Z�\�e�_�g�b�y��

�b�g�n�h�j�f�Z�p�b�b���\�� �n�h�j�f�Z�l�_���i�j�_�a�_�g�l�Z�p�b�b���i�j�_�^�e�Z�]�Z�x�l�k�y���l�_�f�u���� �i�h���d�h�l�h�j�u�f���k�l�m�^�_�g�l�u��

�]�h�l�h�\�y�l �^�h�d�e�Z�^�u���b���b�e�b���i�j�_�a�_�g�l�Z�p�b�b���>���@�����E�h�]�b�q�_�k�d�b�f���a�Z�\�_�j�r�_�g�b�_�f���m�j�h�d�Z���y�\�e�y�_�l�k�y��

�d�_�c�k���� �\�� �d�h�l�h�j�h�f���i�j�_�^�k�l�Z�\�e�_�g�u���f�Z�l�_�j�b�Z�e�u���k�Z�f�h�]�h���j�Z�a�g�h�]�h���n�h�j�f�Z�l�Z���� �D�_�c�k���f�h�`�_�l��

�[�u�l�v�� �b�a�m�q�_�g�� �i�h�e�g�h�k�l�v�x���� �i�j�b�� �g�_�h�[�o�h�^�b�f�h�k�l�b���� �\�h�a�f�h�`�g�Z�� �\�u�[�h�j�h�q�g�Z�y�� �j�Z�[�h�l�Z�� �k��

�d�_�c�k�h�f���>���@�� 

�G�Z�k�l�h�y�s�b�c�� �d�m�j�k�� �f�h�`�_�l�� �[�u�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�� �i�j�b�� �h�[�m�q�_�g�b�b�� �[�Z�d�Z�e�Z�\�j�h�\�� �b��

�^�j�m�]�b�o���g�Z�i�j�Z�\�e�_�g�b�c���i�h�^�]�h�l�h�\�d�b���\���k�b�e�m���l�h�]�h�����q�l�h���w�d�h�e�h�]�b�q�_�k�d�Z�y���l�_�f�Z�l�b�d�Z���r�b�j�h�d�h��

�i�j�_�^�k�l�Z�\�e�_�g�Z�� �\�h�� �f�g�h�]�b�o�� �g�Z�i�j�Z�\�e�_�g�b�y�o�� �k�h�p�b�Z�e�v�g�h�]�h- �w�d�h�g�h�f�b�q�_�k�d�b�o�� �b��

�]�m�f�Z�g�b�l�Z�j�g�u�o���k�i�_�p�b�Z�e�v�g�h�k�l�_�c�����D�h�g�l�j�h�e�v�g�h-�b�a�f�_�j�b�l�_�e�v�g�u�_���f�Z�l�_�j�b�Z�e�u���i�h���d�m�j�k�m��

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

�g�Z���j�_�n�_�j�b�j�h�\�Z�g�b�_���g�Z���Z�g�]�e�b�c�k�d�h�f���y�a�u�d�_�����d�h�g�l�j�h�e�v���f�h�`�_�l���\�u�i�h�e�g�y�l�v�k�y���\���m�k�l�g�h�c��

�b���i�b�k�v�f�_�g�g�h�c���n�h�j�f�Z�o���� 

�I�j�b�� �h�l�[�h�j�_�� �l�_�f�Z�l�b�d�b�� �d�m�j�k�Z�� �i�h�� �y�a�u�d�m�� �i�j�h�n�_�k�k�b�b�� �k�h�k�l�Z�\�b�l�_�e�b��

�h�j�b�_�g�l�b�j�h�\�Z�e�b�k�v�� �g�Z�� �Z�d�l�m�Z�e�v�g�u�_�� �^�e�y�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �h�[�e�Z�k�l�b�� �i�j�h�[�e�_�f�u���� �<��

�d�m�j�k�u���[�u�e�b���\�d�e�x�q�_�g�u���k�e�_�^�m�x�s�b�_���l�_�f�u���� 

�M�j�h�d�� ��unit���� ���� �h�k�\�_�s�Z�_�l�� �l�_�f�m�� �w�d�h�e�h�]�b�q�g�h�k�l�b�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�u����

�g�_�h�[�o�h�^�b�f�h�k�l�b���a�Z�[�h�l�b�l�v�k�y���h���g�_�c�����j�Z�k�k�f�Z�l�j�b�\�Z�_�l���\�h�i�j�h�k�u���h���l�h�f�����d�Z�d�h�_���h�[�s�_�k�l�\�h��

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

�h�[�k�m�`�^�Z�_�l�k�y�� �i�j�h�[�e�_�f�Z�� �g�_�]�Z�l�b�\�g�h�_�� �\�e�b�y�g�b�_�� �`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b�� �q�_�e�h�\�_�d�Z�� �g�Z��

�h�d�j�m�`�Z�x�s�m�x�� �k�j�_�^�m�� �b���� �d�Z�d�� �k�e�_�^�k�l�\�b�_���� �i�h�^�g�b�f�Z�_�l�k�y�� �\�h�i�j�h�k�� �h�[�� �b�k�l�h�q�g�b�d�Z�o��

�\�h�a�g�b�d�g�h�\�_�g�b�y�� �w�d�h�e�h�]�b�q�_�k�d�b�o�� �i�j�h�[�e�_�f�� �p�b�\�b�e�b�a�Z�p�b�b���� �<�h�� �\�l�h�j�h�f�� �m�j�h�d�_�� ��Unit 2) 

�Z�\�l�h�j�u�� �i�h�^�g�b�f�Z�x�l�� �l�_�f�m�� �i�_�j�_�g�Z�k�_�e�_�g�b�y���� �i�j�h�[�e�_�f�u�� �^�_�f�h�]�j�Z�n�b�b���� �m�j�h�\�_�g�v��

�k�f�_�j�l�g�h�k�l�b���� �f�b�]�j�Z�p�b�b�� �q�_�e�h�\�_�q�_�k�d�b�o�� �j�_�k�m�j�k�h�\�� �b�� �k�l�Z�j�_�g�b�_�� �g�Z�k�_�e�_�g�b�y���� �<�� �l�j�_�l�v�_�f��

�m�j�h�d�_�� ��Unit 3) �h�[�k�m�`�^�Z�_�l�k�y�� �b�a�f�_�g�_�g�b�_�� �d�e�b�f�Z�l�Z���� �\�h�a�f�h�`�g�u�_�� �i�j�_�^�i�h�k�u�e�d�b��

�d�Z�l�Z�k�l�j�h�n�u���� �l�Z�d�`�_�� �d�Z�d�� �b �\�h�a�f�h�`�g�u�_�� �k�p�_�g�Z�j�b�b�� �j�_�r�_�g�b�y�� �^�Z�g�g�h�c�� �i�j�h�[�e�_�f�u����

�J�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �\�a�Z�b�f�h�k�\�y�a�v�� �b�a�f�_�g�_�g�b�y�� �d�e�b�f�Z�l�Z�� �b�� �[�b�h�j�Z�a�g�h�h�[�j�Z�a�b�y����

�\�h�a�f�h�`�g�h�k�l�v�� �i�b�l�Z�l�v�k�y�� �h�j�]�Z�g�b�q�_�k�d�b�� �i�j�h�b�a�\�_�^�_�g�g�u�f�b�� �i�j�h�^�m�d�l�Z�f�b���� �M�j�h�d�� ���� ��Unit 

4) �i�h�k�\�y�s�_�g�� �j�_�k�m�j�k�Z�f�� ���i�j�b�j�h�^�g�u�f�� �[�h�]�Z�l�k�l�\�Z�f���� �w�g�_�j�]�_�l�b�d�_������ �b�k�l�h�s�_�g�b�x��

�i�j�b�j�h�^�g�u�o�� �j�_�k�m�j�k�h�\���� �]�_�h�i�h�e�b�l�b�q�_�k�d�b�f�� �i�j�b�q�b�g�Z�f�� �w�g�_�j�]�_�l�b�q�_�k�d�h�c�� �k�n�_�j�u����

�:�\�l�h�j�u�� �f�g�h�]�h�]�j�Z�g�g�h�� �j�Z�k�k�f�Z�l�j�b�\�Z�x�l�� �g�Z�k�m�s�g�m�x�� �i�j�h�[�e�_�f�m�� �y�^�_�j�g�h�c�� �w�g�_�j�]�b�b����

�M�j�h�d�� ���� ��Unit ������ �k�h�^�_�j�`�b�l�� �h�[�k�m�`�^�_�g�b�_�� �p�_�e�_�c�� �i�h�� �m�k�l�h�c�q�b�\�h�f�m�� �j�Z�a�\�b�l�b�x����

�I�h�k�d�h�e�v�d�m�� �d�h�g�p�_�i�p�b�y�� �i�h�k�l�h�y�g�g�h�� �i�j�_�l�_�j�i�_�\�Z�_�l�� �b�a�f�_�g�_�g�b�y���� �\�� �k�\�y�a�b�� �k�� �j�Z�k�l�m�s�_�c��

�a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�h�k�l�v�x�� �]�h�k�m�^�Z�j�k�l�\���� �Z�\�l�h�j�u�� �\�� �h�k�g�h�\�m�� �i�h�e�h�`�b�e�b�� ������ �P�M�J���� �<�� �]�e�Z�\�_��

�l�Z�d�`�_�� �h�[�k�m�`�^�Z�_�l�k�y�� �w�d�h�g�h�f�b�q�_�k�d�Z�y�� �p�_�g�g�h�k�l�v�� �[�b�h�j�Z�a�g�h�h�[�j�Z�a�b�y�� �b�� �^�_�y�l�_�e�v�g�h�k�l�v��

�h�j�]�Z�g�b�a�Z�p�b�b��TEEB���� �>�h�i�h�e�g�b�l�_�e�v�g�u�c�� �l�_�d�k�l�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�� �q�j�_�a�f�_�j�g�h�_��

�i�h�l�j�_�[�e�_�g�b�_���� �k�]�_�g�_�j�b�j�h�\�Z�g�g�h�_�� �e�b�r�v�� �f�Z�j�d�_�l�b�g�]�h�\�u�f�b�� �o�h�^�Z�f�b���� �\�h�a�f�h�`�g�h�k�l�v��

�h�k�h�a�g�Z�g�g�h�]�h���k�h�d�j�Z�s�_�g�b�y���i�h�l�j�_�[�e�_�g�b�y���e�b�r�v���^�h�� �[�Z�a�h�\�u�o�� �g�m�`�^���� �L�Z�d�`�_���\�� �^�Z�g�g�m�x��

�l�_�f�m�� �Z�\�l�h�j�u�� �\�d�e�x�q�b�e�b�� �b�g�n�h�j�f�Z�p�b�x�� �h�� �\�h�a�f�h�`�g�h�k�l�b�� �j�Z�p�b�h�g�Z�e�v�g�h�]�h��

�b�k�i�h�e�v�a�h�\�Z�g�b�y �l�j�Z�g�k�i�h�j�l�Z�� �k�� �g�Z�b�f�_�g�v�r�b�f�� �m�j�h�g�h�f�� �^�e�y�� �k�j�_�^�u���� �A�Z�d�e�x�q�b�l�_�e�v�g�u�c��

�m�j�h�d�� ���� ��Unit ������ �y�\�e�y�_�l�k�y�� �d�h�g�k�h�e�b�^�b�j�h�\�Z�g�g�u�f�� �n�Z�c�e�h�f�� �b�� �k�h�^�_�j�`�b�l�� �b�g�n�h�j�f�Z�p�b�x��

�^�e�y���i�h�\�l�h�j�_�g�b�y���i�j�h�c�^�_�g�g�h�]�h�� 
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�g�_�h�[�o�h�^�b�f�u���^�e�y���[�m�^�m�s�_�c���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b��[1�����k��������]. 

�Y�a�u�d�h�\�u�_���f�Z�l�_�j�b�Z�e�u���f�h�]�m�l �[�u�l�v���h�l�h�[�j�Z�g�u���b�a���k�Z�f�u�o���j�Z�a�g�u�o���b�k�l�h�q�g�b�d�h�\����

�?�k�l�_�k�l�\�_�g�g�h���� �q�l�h�� �\�� �k�h�\�j�_�f�_�g�g�u�o�� �m�k�e�h�\�b�y�o�� �h�k�g�h�\�g�h�c�� �[�Z�a�h�c�� �^�Z�g�g�u�o�� �y�\�e�y�_�l�k�y��

�B�g�l�_�j�g�_�l�����B���o�h�l�y���f�Z�l�_�j�b�Z�e�u���B�g�l�_�j�g�_�l�Z���l�j�_�[�m�x�l���h�l�[�h�j�Z�����h�p�_�g�d�b���b���Z�^�Z�i�l�Z�p�b�b��[1, 

c. 283], �\���K�_�l�b���i�j�_�^�k�l�Z�\�e�_�g�u���b�g�n�h�j�f�Z�p�b�h�g�g�u�_���j�_�k�m�j�k�u���\���e�x�[�u�o���n�h�j�f�Z�l�Z�o�����q�l�h��

�h�q�_�g�v���\�Z�`�g�h���\���d�m�j�k�_���b�g�h�k�l�j�Z�g�g�h�]�h���y�a�u�d�Z���� 
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�M�q�b�l�u�\�Z�y���� �q�l�h�� �\�� �j�h�k�k�b�c�k�d�h�f�� �\�u�k�r�_�f�� �h�[�j�Z�a�h�\�Z�g�b�b�� �^�h�i�m�k�l�b�f�h��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�� �^�b�k�l�Z�g�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �h�[�m�q�_�g�b�y�� �\�� �h�q�g�h�f�� �h�[�j�Z�a�h�\�Z�g�b�b��[2], 

�^�h�k�l�h�b�g�k�l�\�h�f�� �e�x�[�h�]�h�� �d�m�j�k�Z�� �i�j�h�^�\�b�g�m�l�h�]�h�� �m�j�h�\�g�y�� �\�e�Z�^�_�g�b�y�� �b�g�h�k�l�j�Z�g�g�u�f��

�y�a�u�d�h�f���� �]�^�_���i�j�_�i�h�^�Z�\�Z�l�_�e�v�� �g�_�h�[�o�h�^�b�f�� �\�� �[�h�e�v�r�_�c�� �k�l�_�i�_�g�b�� �d�Z�d�� �d�h�h�j�^�b�g�Z�l�h�j�� �b��

�f�h�^�_�j�Z�l�h�j���� �h�j�]�Z�g�b�a�Z�p�b�y�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c�� �j�Z�[�h�l�u�� �k�� �i�_�^�Z�]�h�]�b�q�_�k�d�b�f��

�k�h�i�j�h�\�h�`�^�_�g�b�_�f���i�h�\�u�r�Z�_�l���j�_�a�m�e�v�l�Z�l�b�\�g�h�k�l�v���h�[�m�q�_�g�b�y [2, c. 149; 3]. 

�<�� �m�g�b�\�_�j�k�b�l�_�l�_�� �^�e�y�� �i�j�_�h�^�h�e�_�g�b�y�� �h�]�j�Z�g�b�q�_�g�g�h�k�l�b�� �\�j�_�f�_�g�b�� �r�b�j�h�d�h��

�i�j�b�f�_�g�y�x�l�k�y�� �f�_�l�h�^�u�� �Z�d�l�b�\�g�h�]�h�� �h�[�m�q�_�g�b�y���� �d�h�l�h�j�u�_�� �\�d�e�x�q�Z�x�l���� �i�j�_�`�^�_�� �\�k�_�]�h����

�d�_�c�k-�f�_�l�h�^���� �d�h�l�h�j�u�c�� �\�� �j�m�k�k�d�h�y�a�u�q�g�h�c�� �e�b�l�_�j�Z�l�m�j�_�� �l�Z�d�`�_�� �i�h�e�m�q�b�e�� �g�Z�a�\�Z�g�b�_��

�©�f�_�l�h�^���d�h�g�d�j�_�l�g�u�o���k�b�l�m�Z�p�b�c�ª��[3, c.184]. 

�D�_�c�k�u�� �\�� �h�[�m�q�_�g�b�b�� �b�g�h�k�l�j�Z�g�g�u�f�� �y�a�u�d�Z�f�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �k�h�[�h�c��

�m�g�b�\�_�j�k�Z�e�v�g�u�c�� �b�� �d�h�f�e�_�d�k�g�u�c �f�_�l�h�^���� �d�h�l�h�j�u�c�� �i�h�a�\�h�e�y�_�l�� �j�Z�a�\�b�\�Z�l�v�� �h�k�g�h�\�g�u�_��

�d�h�f�f�m�g�b�d�Z�l�b�\�g�u�_�� �d�h�f�i�_�l�_�g�p�b�b���� �i�j�b�\�e�_�d�Z�l�v�� �j�Z�a�e�b�q�g�u�_�� �f�m�e�v�l�b�f�_�^�b�c�g�u�_��

�y�a�u�d�h�\�u�_�� �f�Z�l�_�j�b�Z�e�u���� �\�� �l�h�� �`�_�� �\�j�_�f�y�� �j�Z�a�\�b�\�Z�l�v�� �l�_�� �d�h�f�i�_�l�_�g�p�b�b���� �d�h�l�h�j�u�_�� �[�m�^�m�l��

�\�h�k�l�j�_�[�h�\�Z�g�u�� �\�� �[�m�^�m�s�_�c�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b���± �j�Z�[�h�l�Z�� �\�� �d�h�f�Z�g�^�_�� 

�e�b�^�_�j�k�l�\�h�����Z�g�Z�e�b�l�b�q�_�k�d�Z�y���d�h�f�i�_�l�_�g�p�b�y���b���^�j�m�]�b�_��[5]. 

�F�_�l�h�^���d�_�c�k�h�\���k�j�Z�\�g�b�l�_�e�v�g�h���g�_�^�Z�\�g�h���\�g�_�^�j�y�_�l�k�y���\���h�[�m�q�_�g�b�_���b�g�h�k�l�j�Z�g�g�u�f��

�y�a�u�d�Z�f�����B���^�_�e�Z�l�v���w�l�h���\���y�a�u�d�_���i�j�h�n�_�k�k�b�b�����Z���l�Z�d�`�_���Z�k�i�_�d�l�Z�o���h�[�m�q�_�g�b�y�����b�f�_�x�s�b�o��

�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�� �h�j�b�_�g�l�b�j�h�\�Z�g�g�u�c�� �o�Z�j�Z�d�l�_�j���� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �g�Z�b�[�h�e�_�_��

�w�n�n�_�d�l�b�\�g�u�f���� �K�l�m�^�_�g�l�u�� �i�h�e�m�q�Z�x�l�� �^�h�i�h�e�g�b�l�_�e�v�g�m�x�� �f�h�l�b�\�Z�p�b�x���� �b�a�m�q�Z�y�� �g�Z��

�b�g�h�k�l�j�Z�g�g�h�f�� �y�a�u�d�_�� �f�Z�l�_�j�b�Z�e�u���� �b�f�_�x�s�b�_�� �h�l�g�h�r�_�g�b�_�� �d�� �[�m�^�m�s�_�c�� �i�j�h�n�_�k�k�b�b����

�l�Z�d�h�c�� �d�m�j�k�� �j�Z�a�\�b�\�Z�_�l�� �m�� �k�l�m�^�_�g�l�h�\�� �d�j�b�l�b�q�_�k�d�h�_�� �f�u�r�e�_�g�b�_���� �i�h�a�\�h�e�y�_�l��

�i�_�j�_�h�k�f�u�k�e�b�l�v���f�g�h�]�b�_���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�_���i�h�g�y�l�b�y���b���d�h�g�p�_�i�p�b�b�� 

�K�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �d�m�j�k�� �i�h�� �y�a�u�d�m�� �i�j�h�n�_�k�k�b�b�� �^�h�e�`�_�g�� �i�h�k�l�h�y�g�g�h��

�h�[�g�h�\�e�y�l�v�k�y�����q�l�h�[�u���k�h�o�j�Z�g�y�l�v���Z�d�l�m�Z�e�v�g�h�k�l�v�����I�h���\�h�a�f�h�`�g�h�k�l�b�����e�m�q�r�_���h�l�[�b�j�Z�l�v���\��

�l�Z�d�h�c�� �d�m�j�k�� �l�Z�d�b�_�� �f�Z�l�_�j�b�Z�e�u���� �d�h�l�h�j�u�_�� �[�m�^�m�l�� �k�h�o�j�Z�g�y�l�v�� �Z�d�l�m�Z�e�v�g�h�k�l�v�� �\�� �l�_�q�_�g�b�_��

�g�_�k�d�h�e�v�d�b�o�� �e�_�l���� �I�h�k�d�h�e�v�d�m�� �y�a�u�d�h�\�h�c�� �f�Z�l�_�j�b�Z�e�� �h�[�u�q�g�h�� �^�b�^�Z�d�l�b�q�_�k�d�b��

�j�Z�a�j�Z�[�Z�l�u�\�Z�_�l�k�y���� �l�h�� �a�Z�f�_�g�Z�� �_�]�h�� �g�Z�� �g�h�\�u�c�� �l�j�_�[�m�_�l�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �m�k�b�e�b�c�� �b��

�\�j�_�f�_�g�b���^�e�y���j�Z�a�j�Z�[�h�l�d�b�����Q�Z�k�l�h���m�q�_�[�g�b�d���b�e�b���m�q�_�[�g�h�_���i�h�k�h�[�b�_���\�d�e�x�q�Z�x�l���l�m���q�Z�k�l�v��

�f�Z�l�_�j�b�Z�e�h�\���� �d�h�l�h�j�u�_�� �b�f�_�x�l�� �[�h�e�_�_�� �^�e�b�l�_�e�v�g�u�c�� �`�b�a�g�_�g�g�u�c�� �p�b�d�e�� ���[�Z�a�h�\�u�_��
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�d�h�g�p�_�i�p�b�b���� �h�k�g�h�\�u�� �^�b�k�p�b�i�e�b�g������ �Z�� �^�h�i�h�e�g�b�l�_�e�v�g�h�� �j�Z�a�j�Z�[�Z�l�u�\�Z�x�l�k�y��

�^�h�i�h�e�g�b�l�_�e�v�g�u�_���f�Z�l�_�j�b�Z�e�Z�����d�h�l�h�j�u�_���b�f�_�x�l���\�u�k�h�d�m�x���Z�d�l�m�Z�e�v�g�h�k�l�v�� 

�L�Z�d�b�_���l�j�_�[�h�\�Z�g�b�y���e�_�]�q�_���\�k�_�]�h���j�_�Z�e�b�a�h�\�Z�l�v���\���d�_�c�k�Z�o�����d�h�l�h�j�u�_���\�k�_�]�^�Z���f�h�`�g�h��

�k�h�o�j�Z�g�y�l�v�� �Z�d�l�m�Z�e�v�g�u�f�b���� �_�k�e�b�� �^�h�[�Z�\�e�y�l�v�� �g�h�\�u�_�� �f�Z�l�_�j�b�Z�e�u���� �^�b�^�Z�d�l�b�q�_�k�d�b��

�j�Z�a�j�Z�[�Z�l�u�\�Z�l�v���b���h�[�g�h�\�e�y�l�v���b�o���� 

�D�m�j�k���i�h���y�a�u�d�m���i�j�h�n�_�k�k�b�b���f�h�`�_�l���\�d�e�x�q�Z�l�v���m�i�j�Z�`�g�_�g�b�y���b���a�Z�^�Z�g�b�y�����d�h�l�h�j�u�_��

�j�Z�a�\�b�\�Z�x�l���m�k�l�g�m�x���b���i�b�k�v�f�_�g�g�m�x���j�_�q�v�����g�Z�\�u�d�b���d�h�f�f�m�g�b�d�Z�p�b�b�����n�m�g�d�p�b�h�g�Z�e�v�g�u�_��

�r�l�Z�f�i�u���� �i�h�a�\�h�e�y�x�s�b�_�� �j�_�r�Z�l�v�� �j�Z�a�e�b�q�g�u�_�� �d�h�f�f�m�g�b�d�Z�l�b�\�g�u�_�� �a�Z�^�Z�q�b���� �\�d�e�x�q�Z�y��

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

�b�k�i�h�e�v�a�h�\�Z�g�u�� �d�Z�d�� �h�[�j�Z�a�p�u�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h�� �y�a�u�d�Z���� �^�e�y�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h��

�i�_�j�_�\�h�^�Z���� 
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�<�� �n�b�e�h�k�h�n�b�b���� �h�[�j�Z�a�h�\�Z�g�b�b�� ���i�_�^�Z�]�h�]�b�q�_�k�d�b�o�� �g�Z�m�d�Z�o������ �k�h�p�b�h�e�h�]�b�b��

�j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y�� �j�Z�a�e�b�q�g�u�_�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �g�Z�m�q�g�h�]�h�� �a�g�Z�g�b�y���� �L�j�Z�^�b�p�b�h�g�g�h�� �k��

XIX  �\�_�d�Z�� �g�Z�m�d�Z�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �d�Z�d�� �h�[�e�Z�k�l�v���� �\�d�e�x�q�Z�x�s�Z�y�� �\�� �k�_�[�y�� �l�h�q�g�u�_�� �b��

�_�k�l�_�k�l�\�_�g�g�u�_�� �g�Z�m�d�b�� �b�� �k�h�p�b�Z�e�v�g�h-�]�m�f�Z�g�b�l�Z�j�g�u�_�� �g�Z�m�d�b���� �D�e�Z�k�k�b�n�b�d�Z�p�b�b��

�i�h�k�l�h�y�g�g�h�� �m�l�h�q�g�y�x�l�k�y�� �^�_�l�Z�e�b�a�b�j�m�x�l�k�y���� �g�h���� �d�Z�d�� �i�h�d�Z�a�Z�e�h�� �j�Z�a�\�b�l�b�_�� �g�Z�m�d�b�� �\��

�J�h�k�k�b�b�� �\�� �g�Z�q�Z�e�_��XXI  �\�_�d�Z���� �b�f�_�g�g�h�� �l�Z�d�h�c�� �i�j�b�g�p�b�i�� �i�h�a�\�h�e�y�_�l�� �]�h�\�h�j�b�l�v�� �h�� �^�\�m�o��
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�h�[�e�Z�k�l�_�c���q�_�e�h�\�_�q�_�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b�� 
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�]�h�\�h�j�y�l�� �g�Z �y�a�u�d�_�� �n�h�j�f�m�e���� �Z�d�l�m�Z�e�v�g�h�k�l�v�� �j�Z�a�j�Z�[�Z�l�u�\�Z�_�f�u�o�� �h�[�e�Z�k�l�_�c�� �g�_ �b�f�_�_�l��
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�f�h�a�]�h�\�ª���� �<�u�k�h�d�b�c�� �m�j�h�\�_�g�v�� �^�h�o�h�^�h�\�� �\ �j�Z�a�\�b�l�u�o���k�l�j�Z�g�Z�o���� �d�h�l�h�j�u�f�� �o�Z�j�Z�d�l�_�j�g�u 

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

�k�h�f�g�_�g�b�_�� �l�h�l�� �n�Z�d�l���� �q�l�h�� �\ �w�l�h�c�� �j�_�n�h�j�f�_�� �\�k�y�� �g�Z�m�d�Z�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �d�Z�d��
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�m�q�_�g�u�o�� �\ �g�Z�m�d�m���� �n�h�j�f�m�e�b�j�m�x�l�k�y�� �m�g�b�n�b�p�b�j�h�\�Z�g�g�u�_�� �l�j�_�[�h�\�Z�g�b�y�� �d �m�q�_�g�u�f��
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�i�j�Z�d�l�b�q�_�k�d�b�� �a�Z�d�h�g�h�^�Z�l�_�e�v�g�h�� �i�j�h�i�b�k�u�\�Z�x�l�k�y�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �l�Z�d�b�o�� �i�m�[�e�b�d�Z�p�b�c��
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�g�Z�m�d�b�����^�Z�`�_���g�Z�m�q�g�Z�y���e�h�]�b�d�Z���b�f�_�x�l���k�\�h�x���©�p�b�\�b�e�b�a�Z�p�b�h�g�g�m�x�ª���k�i�_�p�b�n�b�d�m [2].  

�D�Z�d�� �g�b �k�l�j�Z�g�g�h���� �_�s�_�� �h�^�g�b�f�� �©�[�Z�j�v�_�j�h�f�ª�� �^�e�y�� �j�h�k�k�b�c�k�d�b�o�� �m�q�_�g�u�o-

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

�g�Z�m�d�_ [4, �k�� 7].  
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TRAINING SIMULATION  OF INTERNATIONAL ENVIRONMENT AL 

AGENDA BY METHOD OF SOLVING BUSINESS TASKS WITH THE 

IMPROVEMENT OF LINGUISTIC SKILLS  

Ryazanova N.E. 

Abstract: Work contains integral nature of training for international ecologist through 

the study of the international environmental agenda and the formation of linguistic 

skills for advanced possession of professional language. Subject disclosed by 

methodological development of "The creation of approaches for the implementation of 

sustainable development goals" business task. 

Key words: international environmentalist, business task, active forms of studying, 

linguistic skills of an ecologist. 
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�<�h�_�\�h�^�Z 

�������<�_�k�l�g�b�d���F�=�B�F�H-�M�g�b�\�_�j�k�b�l�_�l�Z����- 2015. - �‹��������- �K��������-243. 

������ �J�Z�b�p�d�Z�y �E���D���� �H�i�l�b�f�b�a�Z�p�b�y�� �m�q�_�[�g�h-�i�h�a�g�Z�\�Z�l�_�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b��

�k�l�m�^�_�g�l�h�\���\���b�g�l�_�j�g�_�l-�k�j�_�^�_���������<�_�k�l�g�b�d���F�=�B�F�H-�M�g�b�\�_�j�k�b�l�_�l�Z�����������������‹���������K���������±

21.  

������ �2�Q�O�L�Q�H�'�L�F�V���U�X���� �K�[�h�j�g�b�d�� �h�g�e�Z�c�g�� �k�e�h�\�Z�j�_�c���� �J�_�`�b�f�� �^�h�k�l�m�i�Z����
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�K�?�E�V�K�D�H�O�H�A�Y�C�K�L�<�?�G�G�U�?���G�:�M�D�B 

 

�M�>�D��������������������� 

�<�E�B�Y�G�B�?���L�?�O�G�H�=�?�G�G�H�C���G�:�=�J�M�A�D�B���G�:���J�H�K�L���;�?�J�?�A�H�<�U�O��

�>�J�?�<�H�K�L�H�?�<���=�H�J�H�>�:���D�J�:�K�G�H�Y�J�K�D�: 

�;�Z�l�\�_�g�d�b�g�Z���L���<�� 

�d�Z�g�^�b�^�Z�l���k�_�e�v�k�d�h�o�h�a�y�c�k�l�\�_�g�g�u�o���g�Z�m�d�����^�h�p�_�g�l�����^�h�p�_�g�l 

�N�=�;�H�M���<�H���©�K�b�[�b�j�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���Z�w�j�h�d�h�k�f�b�q�_�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l�� 

�b�f�����Z�d�Z�^�����F���N�����J�_�r�_�l�g�_�\�Z�ª 

 

�:�g�g�h�l�Z�p�b�y�� �p�_�e�v�x�� �^�Z�g�g�h�c�� �k�l�Z�l�v�b�� �y�\�b�e�h�k�v�� �b�a�m�q�_�g�b�_�� �\�e�b�y�g�b�y�� �\�u�[�j�h�k�h�\��

�Z�e�x�f�b�g�b�_�\�h�]�h�� �a�Z�\�h�^�Z�� �]�h�j�h�^�Z�� �D�j�Z�k�g�h�y�j�k�d�Z�� �g�Z�� �j�h�k�l�� �\�� �\�u�k�h�l�m�� �[�_�j�_�a�h�\�u�o��

�^�j�_�\�h�k�l�h�_�\�����J�_�a�m�e�v�l�Z�l�u���b�k�k�e�_�^�h�\�Z�g�b�c���i�h�d�Z�a�Z�e�b�����q�l�h���^�j�_�\�h�k�l�h�b�����i�j�h�b�a�j�Z�k�l�Z�x�s�b�_��

�g�Z�� �j�Z�k�k�l�h�y�g�b�b�� ���� �d�f�� �h�l�� �b�k�l�h�q�g�b�d�Z�� �a�Z�]�j�y�a�g�_�g�b�y���� �b�f�_�x�l�� �k�e�b�r�d�h�f���m�]�g�_�l�_�g�g�h�_��

�k�h�k�l�h�y�g�b�_�����J�_�d�h�f�_�g�^�m�_�l�k�y���i�j�h�_�d�l�b�j�h�\�Z�l�v���i�h�k�Z�^�d�b���[�_�j�_�a�u���g�Z���j�Z�k�k�l�h�y�g�b�b���g�_���f�_�g�_�_��

�������d�f���h�l���Z�e�x�f�b�g�b�_�\�h�]�h���a�Z�\�h�^�Z�����l�Z�d���d�Z�d���\���w�l�h�f���k�e�m�q�Z�_���h�g�b���i�j�b�[�e�b�`�Z�x�l�k�y���i�h���k�\�h�b�f��

�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f���d���a�^�h�j�h�\�u�f���^�j�_�\�h�k�l�h�y�f�� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �[�_�j�_�a�h�\�u�c�� �^�j�_�\�h�k�l�h�c���� �\�u�k�h�l�Z���� �^�b�Z�f�_�l�j���� �e�b�g�_�c�g�u�c�� �i�j�b�j�h�k�l����

�d�h�w�n�n�b�p�b�_�g�l���^�_�l�_�j�f�b�g�Z�p�b�b�����l�_�o�g�h�]�_�g�g�h�_���a�Z�]�j�y�a�g�_�g�b�_���� 

 

THE INFLUENCE OF TECHNOGENIC LOAD ON THE GROWTH OF 

BIRCH STANDS OF KRASNOYARSK CITY  

Batvenkina T.V. 

Abstract:  the purpose of this article was to examine the effect of emissions from an 

aluminium plant in Krasnoyarsk city on the growth in height of birch stands. The 

results of the research showed that trees growing at a distance of 5 km from the 

pollution source, have a very depressed state. It is recommended to design a planting 

of birch trees at a minimum distance of 15 km from the aluminum plant, as in this case, 

they are close in their characteristics to a healthy forest. 

Keywords: birch forest; height; diameter; linear growth; coefficient of determination; 

industrial pollution. 
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�A�_�e�_�g�u�_�� �g�Z�k�Z�`�^�_�g�b�y�� �]�h�j�h�^�Z�� �\�u�i�h�e�g�y�x�l�� �\�Z�`�g�_�c�r�b�_�� �k�Z�g�b�l�Z�j�g�h-

�]�b�]�b�_�g�b�q�_�k�d�b�_���� �\�h�^�h�h�o�j�Z�g�g�h-�a�Z�s�b�l�g�u�_���� �j�_�d�j�_�Z�p�b�h�g�g�u�_�� �b�� �^�j�m�]�b�_�� �n�m�g�d�p�b�b����

�H�k�h�[�m�x�� �j�h�e�v�� �i�j�b�� �w�l�h�f�� �b�]�j�Z�x�l�� �e�_�k�Z�� �d�Z�d�� �g�Z�b�[�h�e�_�_�� �k�e�h�`�g�h�� �h�j�]�Z�g�b�a�h�\�Z�g�g�u�_��

�w�d�h�k�b�k�l�_�f�u���� �k�i�h�k�h�[�g�u�_�� �h�q�b�s�Z�l�v�� �Z�l�f�h�k�n�_�j�g�u�c�� �\�h�a�^�m�o�� �h�l�� �\�j�_�^�g�u�o�� �i�j�b�f�_�k�_�c��

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

�n�b�l�h�g�p�b�^�Z�f�b�����k�g�b�`�Z�l�v���l�_�f�i�_�j�Z�l�m�j�g�u�_���d�h�e�_�[�Z�g�b�y���\�h�a�^�m�o�Z�����i�j�_�^�h�o�j�Z�g�y�l�v���i�h�q�\�u��

�h�l���w�j�h�a�b�b���b���^�_�n�e�y�p�b�b�����Z���b�k�l�h�q�g�b�d�b���\�h�^�h�k�g�Z�[�`�_�g�b�y���± �h�l���a�Z�]�j�y�a�g�_�g�b�y��[1]. 

�A�_�e�_�g�u�_�� �a�h�g�u�� �\�h�d�j�m�]�� �d�j�m�i�g�u�o�� �i�j�h�f�u�r�e�_�g�g�u�o�� �p�_�g�l�j�h�\�� �i�h�^�\�_�j�`�_�g�u��

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

�g�Z�]�j�m�a�d�Z�f�b���� �A�_�e�_�g�u�_�� �g�Z�k�Z�`�^�_�g�b�y�� �]���� �D�j�Z�k�g�h�y�j�k�d�Z�� �i�h�^�\�_�j�]�Z�x�l�k�y�� �\�j�_�^�g�h�f�m��

�l�_�o�g�h�]�_�g�g�h�f�m�� �\�h�a�^�_�c�k�l�\�b�x�� �\�u�[�j�h�k�h�\�� �i�j�h�f�u�r�e�_�g�g�u�o�� �i�j�_�^�i�j�b�y�l�b�c���� �q�l�h��

�i�j�b�\�h�^�b�l�� �d�� �k�g�b�`�_�g�b�x�� �b�o�� �n�m�g�d�p�b�c���� �m�]�g�_�l�_�g�b�x�� �i�j�h�p�_�k�k�h�\�� �`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b��

�\�i�e�h�l�v�� �^�h�� �b�o�� �]�b�[�_�e�b��[3]. �D�j�Z�k�g�h�y�j�k�d�b�c�� �Z�e�x�f�b�g�b�_�\�u�c�� �a�Z�\�h�^�� ���H�H�H�� �©�J�M�K�:�E�ª����

�y�\�e�y�_�l�k�y�� �\�l�h�j�u�f�� �d�j�m�i�g�_�c�r�b�f�� �Z�e�x�f�b�g�b�_�\�u�f�� �a�Z�\�h�^�h�f�� �\�� �f�b�j�_���� �h�g�� �a�Z�g�b�f�Z�_�l��

�\�_�^�m�s�_�_���f�_�k�l�h���k�j�_�^�b���^�j�m�]�b�o���a�Z�]�j�y�a�g�b�l�_�e�_�c���\�h�a�^�m�o�Z���\���]�h�j�h�^�_���D�j�Z�k�g�h�y�j�k�d�_���b���_�]�h��

�h�d�j�_�k�l�g�h�k�l�y�o�����l�Z�d���d�Z�d���_�]�h���\�u�[�j�h�k�u���k�h�^�_�j�`�Z�l���n�l�h�j�����^�\�m�h�d�b�k�v���k�_�j�u�����h�d�b�k�e�u���Z�a�h�l�Z��

�b���j�y�^���^�j�m�]�b�o���\�_�s�_�k�l�\�����m�]�g�_�l�Z�x�s�_���^�_�c�k�l�\�m�x�s�b�o���g�Z���a�_�e�_�g�u�_���g�Z�k�Z�`�^�_�g�b�y���>���@�� 

�<���k�\�y�a�b���k���w�l�b�f���p�_�e�v�x���^�Z�g�g�h�c���j�Z�[�h�l�u���y�\�b�e�h�k�v���b�a�m�q�_�g�b�_���\�e�b�y�g�b�y���\�u�[�j�h�k�h�\��

�Z�e�x�f�b�g�b�_�\�h�]�h���a�Z�\�h�^�Z���g�Z���j�h�k�l���\���\�u�k�h�l�m���[�_�j�_�a�h�\�u�o���^�j�_�\�h�k�l�h�_�\���� 

�W�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�f�� �f�Z�l�_�j�b�Z�e�h�f�� �i�h�k�e�m�`�b�e�b�� �^�Z�g�g�u�_�� �l�j�_�o�� �i�j�h�[�g�u�o��

�i�e�h�s�Z�^�_�c���� �a�Z�e�h�`�_�g�g�u�o�� �g�Z�� �j�Z�a�g�h�f�� �m�^�Z�e�_�g�b�b�� �h�l�� �b�k�l�h�q�g�b�d�Z�� �a�Z�]�j�y�a�g�_�g�b�y�� �\��

�\�h�k�l�h�q�g�h�f�� �g�Z�i�j�Z�\�e�_�g�b�b�� �i�j�b�� �i�j�_�h�[�e�Z�^�Z�x�s�b�o�� �a�Z�i�Z�^�g�u�o�� �\�_�l�j�Z�o���� �G�Z�� �d�Z�`�^�h�c�� �b�a��

�w�l�b�o�� �i�e�h�s�Z�^�_�c�� �[�u�e�b�� �b�a�f�_�j�_�g�u�� �\�u�k�h�l�Z���� �^�b�Z�f�_�l�j�� �b�� �e�b�g�_�c�g�u�c�� �i�j�b�j�h�k�l�� �^�_�j�_�\�v�_�\��

�[�_�j�_�a�u�����l�Z�[�e�b�p�Z�����������H�[�s�b�c���h�[�t�_�f���\�u�[�h�j�d�b���k�h�k�l�Z�\�b�e�����������^�_�j�_�\�v�_�\�� 

�G�Z�k�Z�`�^�_�g�b�y�� �i�j�h�[�g�h�c�� �i�e�h�s�Z�^�b�� �‹�� ���� ���\�� ���� �d�f�� �h�l�� �b�k�l�h�q�g�b�d�Z�� �a�Z�]�j�y�a�g�_�g�b�y����

�i�h�\�j�_�`�^�_�g�u�� �\�j�_�^�b�l�_�e�y�f�b�� ���g�Z�i�e�u�\�u�� �b�� �l�j�_�s�b�g�u�� �g�Z�� �k�l�\�h�e�Z�o���� �q�Z�]�Z���� �g�Z�e�b�q�b�_��

�g�Z�k�_�d�h�f�u�o�� �b�� �b�o�� �o�h�^�h�\�� �g�Z�� �k�l�\�h�e�_������ �Z�� �l�Z�d�`�_�� �b�f�_�x�l�� �f�_�o�Z�g�b�q�_�k�d�b�_�� �i�h�\�j�_�`�^�_�g�b�y��

���k�e�h�f�Z�g�g�u�_�� �\�_�l�\�b���� �f�_�o�Z�g�b�q�_�k�d�b�_�� �i�h�\�j�_�`�^�_�g�b�y�� �k�l�\�h�e�Z�� �^�_�j�_�\�Z������ �I�e�h�s�Z�^�v��

�j�Z�k�i�h�e�h�`�_�g�Z���\���g�b�a�b�g�_���� 
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�L�Z�[�e�b�p�Z����. �O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���i�j�h�[�g�u�o���i�e�h�s�Z�^�_�c 

�G�h�f�_�j��

�i�j�h�[�g�h�c��

�i�e�h�s�Z�^�b 

�>�b�Z�f�_�l�j�����k�f �<�u�k�h�l�Z�����f 
�K�j�_�^�g�b�c��

�e�b�g�_�c�g�u�c��

�i�j�b�j�h�k�l�����k�f min �· max �k�j�_�^�g�b�c min �· max �k�j�_�^�g�b�c 

1 6�������·���������� 16,8 ���������·���������� 10,3 8,5 

2 ���������·���������� 21,4 8,5 �·���������� 17,5 10,9 

3 �����������·���������� 25,7 �����������·���������� 21,6 18,4 

 

�G�Z�k�Z�`�^�_�g�b�y�� �i�j�h�[�g�h�c�� �i�e�h�s�Z�^�b�� �‹�� ���� ���\�� ������ �d�f�� �h�l�� �b�k�l�h�q�g�b�d�Z�� �a�Z�]�j�y�a�g�_�g�b�y����

�l�Z�d�`�_�� �b�f�_�x�l�� �i�h�\�j�_�`�^�_�g�b�y�� �\�j�_�^�b�l�_�e�y�f�b�� �b�� �f�_�o�Z�g�b�q�_�k�d�b�_�� �i�h�\�j�_�`�^�_�g�b�y���� �W�l�Z��

�i�e�h�s�Z�^�v�� �j�Z�k�i�h�e�Z�]�Z�_�l�k�y�� �g�Z�� �\�h�a�\�u�r�_�g�g�h�k�l�b�� �b�� �g�Z�� �a�g�Z�q�b�l�_�e�v�g�h�f�� �m�^�Z�e�_�g�b�b�� �h�l��

�Z�\�l�h�f�h�[�b�e�v�g�h�c�� �^�h�j�h�]�b���� �w�l�b�� �n�Z�d�l�h�j�u�� �^�_�e�Z�x�l�� �i�j�h�[�g�m�x�� �i�e�h�s�Z�^�v�� �‹�� ���� �[�h�e�_�_��

�i�j�b�]�h�^�g�h�c���^�e�y���i�j�h�b�a�j�Z�k�l�Z�g�b�y���^�j�_�\�h�k�l�h�y���� 

�G�Z�k�Z�`�^�_�g�b�y���i�j�h�[�g�h�c���i�e�h�s�Z�^�b���‹���������\���������d�f���h�l���b�k�l�h�q�g�b�d�Z���a�Z�]�j�y�a�g�_�g�b�y�������g�_��

�b�f�_�x�l���i�h�\�j�_�`�^�_�g�b�c���\�j�_�^�b�l�_�e�y�f�b�����W�l�Z���i�j�h�[�g�Z�y���i�e�h�s�Z�^�v���y�\�e�y�_�l�k�y���d�h�g�l�j�h�e�v�g�h�c����

�F�_�k�l�g�h�k�l�v�� �i�j�h�b�a�j�Z�k�l�Z�g�b�y�� �^�j�_�\�h�k�l�h�y�� �g�Z�o�h�^�b�l�k�y�� �g�Z�� �\�h�a�\�u�r�_�g�g�h�k�l�b�� �b�� �^�_�j�_�\�v�y�� �\��

�h�k�g�h�\�g�h�c���f�Z�k�k�_���b�f�_�x�l���\�u�k�h�d�b�_���k�l�\�h�e�u���b���]�m�k�l�u�_���d�j�h�g�u�����A�g�Z�q�b�l�_�e�v�g�h�_���m�^�Z�e�_�g�b�_��

�h�l�� �b�k�l�h�q�g�b�d�Z�� �a�Z�]�j�y�a�g�_�g�b�y���� �Z�� �l�Z�d�`�_�� �g�b�a�d�Z�y�� �a�Z�]�j�m�`�_�g�g�h�k�l�v�� �i�j�h�k�_�e�h�q�g�h�c�� �^�h�j�h�]�b��

�^�Z�x�l���\�h�a�f�h�`�g�h�k�l�v���^�_�j�_�\�v�y�f���g�Z���w�l�h�c���i�e�h�s�Z�^�b���o�h�j�h�r�h���j�Z�k�l�b���b���j�Z�a�\�b�\�Z�l�v�k�y���� 

�I�h�^�]�h�l�h�\�d�Z�� �f�Z�l�_�j�b�Z�e�h�\�� �b �^�Z�e�v�g�_�c�r�b�_�� �j�Z�k�q�_�l�u�� �\�u�i�h�e�g�_�g�u�� �k��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f���i�j�h�]�j�Z�f�f��STATISTICA �b��Excel. 

�<���j�Z�f�d�Z�o���^�Z�g�g�h�c���j�Z�[�h�l�u���b�a�m�q�Z�e�Z�k�v���l�h�e�v�d�h���a�Z�\�b�k�b�f�h�k�l�v���\�u�k�h�l�u���^�_�j�_�\�v�_�\���h�l��

�b�o�� �^�b�Z�f�_�l�j�Z���� �>�e�y�� �d�Z�`�^�h�c�� �b�a�� �i�j�h�[�g�h�c�� �i�e�h�s�Z�^�_�c�� �[�u�e�Z�� �i�h�k�l�j�h�_�g�Z�� �a�Z�\�b�k�b�f�h�k�l�v��

�\�u�k�h�l�u�� ��H���� �^�_�j�_�\�v�_�\�� �h�l�� �b�o�� �^�b�Z�f�_�l�j�Z�� ��D) �g�Z�� �l�j�_�o�� �i�j�h�[�g�u�o�� �i�e�h�s�Z�^�y�o���� �D�Z�q�_�k�l�\�h��

�\�u�j�Z�\�g�b�\�Z�g�b�y�� �h�p�_�g�b�\�Z�e�b�� �i�h�� �\�_�e�b�q�b�g�_�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �^�_�l�_�j�f�b�g�Z�p�b�b�� ��R2���� �b��

�k�l�Z�g�^�Z�j�l�g�h�c���h�l�g�h�k�b�l�_�e�v�g�h�c���h�r�b�[�d�b���m�j�Z�\�g�_�g�b�y�����—�������������D�h�w�n�n�b�p�b�_�g�l�u���m�j�Z�\�g�_�g�b�c��

�j�_�]�j�_�k�k�b�b�� �b�� �b�o�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�_�� �i�h�d�Z�a�Z�l�_�e�b�� �i�j�b�\�_�^�_�g�u�� �\�� �l�Z�[�e�b�p�_�� ������ �j�_�a�m�e�v�l�Z�l�u��

�\�u�j�Z�\�g�b�\�Z�g�b�y���\�u�k�h�l�����k�]�j�m�i�i�b�j�h�\�Z�g�g�u�o���i�h���k�l�m�i�_�g�y�f���l�h�e�s�b�g�u�����\���l�Z�[�e�b�p�_������ 
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�L�Z�[�e�b�p�Z������ �D�h�w�n�n�b�p�b�_�g�l�u���m�j�Z�\�g�_�g�b�c���b���k�l�Z�l�b�q�_�k�d�b�_���i�h�d�Z�a�Z�l�_�e�b���m�j�Z�\�g�_�g�b�c���a�Z�\�b�k�b�f�h�k�l�b��

�\�u�k�h�l�u���h�l���^�b�Z�f�_�l�j�Z 

�<�b�^���m�j�Z�\�g�_�g�b�y 
�D�h�w�n�n�b�p�b�_�g�l�� 

�m�j�Z�\�g�_�g�b�y 
�K�l�Z�l�b�k�l�b�q�_�k�d�b�c��

�i�h�d�Z�a�Z�l�_�e�v 
a b �k d R2 �—������ 

�I�j�h�[�g�Z�y���i�e�h�s�Z�^�v���‹���� 

 17,889 0,045 - - 0,8326 �“��12,4 

�I�j�h�[�g�Z�y���i�e�h�s�Z�^�v���‹���� 

 18,455 12,576 0,0001 3,183 0,9763 �“��4,6 

�I�j�h�[�g�Z�y���i�e�h�s�Z�^�v���‹���� 

 10,742 0,426 - - 0,9563 �“������6 

 

�L�Z�[�e�b�p�Z������ �<�u�j�Z�\�g�_�g�g�u�_���\�u�k�h�l�u�����f�����i�j�h�[�g�u�o���i�e�h�s�Z�^�_�c 

�K�l�m�i�_�g�v���l�h�e�s�b�g�u����
�k�f 

�I�j�h�[�g�Z�y���i�e�h�s�Z�^�v��
�‹����  

�������d�f�� 

�I�j�h�[�g�Z�y���i�e�h�s�Z�^�v��
�‹����  

���������d�f�� 

�I�j�h�[�g�Z�y���i�e�h�s�Z�^�v��
�‹����  

���������d�f�� 
8 5,4 7,2 - 
12 7,4 10,0 15,9 
16 9,1 13,8 17,6 
20 10,6 16,8 19,2 
24 11,7 18,1 21,0 
28 12,8 18,4 22,7 
32 13,6 18,5 24,4 
36 - 18,5 26,1 

 

�I�j�h�[�g�Z�y�� �i�e�h�s�Z�^�v�� �‹�� ���� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y�� �g�_�a�g�Z�q�b�l�_�e�v�g�u�f�� �i�h�\�u�r�_�g�b�_�f��

�\�u�k�h�l�u���k���m�\�_�e�b�q�_�g�b�_�f���^�b�Z�f�_�l�j�Z�����>�_�j�_�\�v�y���j�Z�k�i�h�e�h�`�_�g�u���g�_�[�h�e�v�r�b�f�b���]�j�m�i�i�Z�f�b����

�i�j�h�b�k�o�h�`�^�_�g�b�_�� �i�h�j�h�k�e�_�\�h�_���� �L�Z�d�� �d�Z�d�� �^�_�j�_�\�v�y�� �g�_�� �h�[�j�Z�a�m�x�l�� �_�^�b�g�u�c�� �^�j�_�\�h�k�l�h�c�� �b��

�h�[�e�Z�^�Z�x�l�� �[�h�e�v�r�h�c �\�Z�j�b�Z�[�_�e�v�g�h�k�l�v�x�� �i�h�d�Z�a�Z�l�_�e�_�c���� �l�h�� �d�h�w�n�n�b�p�b�_�g�l��

�^�_�l�_�j�f�b�g�Z�p�b�b�� �g�_�^�h�k�l�Z�l�h�q�g�h�� �\�u�k�h�d���� �Z�� �\�_�e�b�q�b�g�Z�� �h�l�g�h�k�b�l�_�e�v�g�h�c�� �h�r�b�[�d�b��

�i�j�_�\�u�r�Z�_�l���“������������ 

�I�j�h�[�g�Z�y���i�e�h�s�Z�^�v���‹�������o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y���e�m�q�r�b�f���j�h�k�l�h�f���^�_�j�_�\�v�_�\���\���\�u�k�h�l�m����

�>�_�j�_�\�v�y���b�f�_�x�l���[�h�e�_�_���j�h�\�g�u�_���k�l�\�h�e�u�����g�h���d�j�h�g�u���^�_�j�_�\�v�_�\���i�h-�i�j�_�`�g�_�f�m���j�_�^�d�b�_���b��
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�b�f�_�x�l�� �k�m�o�b�_�� �\�_�l�\�b���� �I�j�h�b�k�o�h�`�^�_�g�b�_�� �i�h�j�h�k�e�_�\�h�_���� �j�Z�k�l�m�l�� �[�h�e�v�r�b�f�b�� �]�j�m�i�i�Z�f�b��

���d�m�j�l�b�g�Z�f�b���� 

�>�_�j�_�\�v�y���i�j�h�[�g�h�c���i�e�h�s�Z�^�b �‹�������o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y���e�m�q�r�b�f���j�h�k�l�h�f���i�h���\�u�k�h�l�_��

�b�� �^�b�Z�f�_�l�j�m���� �a�g�Z�q�b�l�_�e�v�g�h�� �h�i�_�j�_�`�Z�y�� �^�_�j�_�\�v�y�� �i�j�h�[�g�h�c�� �i�e�h�s�Z�^�b�� �‹�� ���� �b�� �‹�� ������ �q�l�h��

�o�Z�j�Z�d�l�_�j�g�h�� �^�e�y�� �e�_�k�g�u�o�� �f�Z�k�k�b�\�h�\�� ���i�h�e�g�h�l�Z�� �^�j�_�\�h�k�l�h�y�� ������������ �l�Z�d�� �d�Z�d�� �k�h�e�g�_�q�g�h�]�h��

�k�\�_�l�Z���i�j�h�g�b�d�Z�_�l���f�Z�e�h���b���i�h�w�l�h�f�m���^�_�j�_�\�v�y���b�f�_�x�l���j�h�\�g�u�_���\�u�k�h�d�b�_���k�l�\�h�e�u���b���]�m�k�l�u�_��

�d�j�h�g�u�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f�����^�j�_�\�h�k�l�h�b���� �i�j�h�b�a�j�Z�k�l�Z�x�s�b�_�� �g�Z�� �j�Z�k�k�l�h�y�g�b�b�� ���� �d�f�� �h�l��

�b�k�l�h�q�g�b�d�Z�� �a�Z�]�j�y�a�g�_�g�b�y���� �b�f�_�x�l�� �k�e�b�r�d�h�f�� �m�]�g�_�l�_�g�g�h�_�� �k�h�k�l�h�y�g�b�_���� �<�� �k�\�y�a�b�� �k�� �w�l�b�f��

�k�e�_�^�m�_�l �j�Z�a�f�_�s�Z�l�v���i�h�k�Z�^�d�b���[�_�j�_�a�u���g�Z���j�Z�k�k�l�h�y�g�b�b���g�_���f�_�g�_�_�������� �d�f�� �h�l�� �b�k�l�h�q�g�b�d�Z��

�a�Z�]�j�y�a�g�_�g�b�y�����l�Z�d���d�Z�d���\���w�l�h�f���k�e�m�q�Z�_���h�g�b���i�j�b�[�e�b�`�Z�x�l�k�y���i�h���k�\�h�b�f���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f��

�d���a�^�h�j�h�\�u�f���^�j�_�\�h�k�l�h�y�f�� 

 

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

�������D�m�e�Z�]�b�g�����X���A�����>�j�_�\�_�k�g�u�_���j�Z�k�l�_�g�b�y���b���i�j�h�f�u�r�e�_�g�g�Z�y���k�j�_�^�Z���>�L�_�d�k�l�@�������X���A����

�D�m�e�Z�]�b�g�����± �F�������G�Z�m�d�Z�����������������± ���������k�� 

�������I�Z�\�e�h�\�����B���G�����>�j�_�\�_�k�g�u�_���j�Z�k�l�_�g�b�y���\���m�k�e�h�\�b�y�o���l�_�o�g�h�]�_�g�g�h�]�h���a�Z�]�j�y�a�g�_�g�b�y��

�>�L�_�d�k�l�@�������B���G�����I�Z�\�e�h�\�����± �M�e�Z�g-�M�^�w�����;�G�P���K�H���J�:�G�����������������± 359 �k�� 

������ �W�d�h�e�h�]�b�q�_�k�d�h�_�� �k�h�k�l�h�y�g�b�_�� �i�j�b�]�h�j�h�^�g�u�o�� �e�_�k�h�\�� �D�j�Z�k�g�h�y�j�k�d�Z�� �>�L�_�d�k�l�@�� ����

�E���G�� �K�d�j�b�i�Z�e�v�s�b�d�h�\�Z�� �>�b�� �^�j���@�����± �G�h�\�h�k�b�[�b�j�k�d���� �:�d�Z�^�_�f�b�q�_�k�d�h�_�� �b�a�^-�\�h�� �©�=�_�h�ª����

2009. �± ���������k�� 

�‹���L���<�����;�Z�l�\�_�g�d�b�g�Z������������ 
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�<�h�j�h�[�v�_�\�Z���B���:�� 

�k�l�Z�j�r�b�c���i�j�_�i�h�^�Z�\�Z�l�_�e�v 
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�:�g�g�h�l�Z�p�b�y�� �<�� �k�l�Z�l�v�_�� �[�u�e�b�� �i�j�h�� �Z�g�Z�e�b�a�b�j�h�\�Z�g�u�� �j�Z�[�h�l�u�� �k�\�y�a�Z�g�g�u�_�� �k�� �b�a�m�q�_�g�b�_�f��

�\�a�Z�b�f�h�k�\�y�a�b���^�b�Z�f�_�l�j�Z���^�_�j�_�\�v�_�\���g�Z���\�u�k�h�l�_�����������f�_�l�j�Z���k���^�b�Z�f�_�l�j�h�f���g�Z���\�u�k�h�l�_���i�g�y����

�I�h�e�m�q�_�g�u�� �f�h�^�_�e�b�� �m�j�Z�\�g�_�g�b�c�� �b�� �\�u�y�\�e�_�g�h�� �\�e�b�y�g�b�_�� �j�Z�a�e�b�q�g�u�o�� �e�_�k�h�\�h�^�k�l�\�_�g�g�h-
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�d�h�w�n�n�b�p�b�_�g�l�u���m�j�Z�\�g�_�g�b�y�� 

 

METHODOLOGICAL STUDY OF THE RELATIONSHIP OF THE 

DIAMETER OF TREES AT A HEIGHT OF 1.3 M WITH A DIAMETER AT 

THE HEIGHT OF THE S TUMP 

Vorobyeva I.A. 

Abstract:  the article was about the analyzed work related to the study of the 

relationship of the diameter of trees at a height of 1.3 m with a diameter at the height 

of the stump. The resulting model equations and the effect of different silvicultural-

taxation characteristics on the odds. 

Key words: trunk diameter, height of stump, linear equations, coefficients of the 

equation. 
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�>�e�y�� �b�a�m�q�_�g�b�y�� �k�h�h�l�g�h�r�_�g�b�y�� �^�b�Z�f�_�l�j�h�\�� �^�_�j�_�\�v�_�\�� �g�Z�� �\�u�k�h�l�_�� �������� �f�_�l�j�Z�� �b�� �g�Z��

�\�u�k�h�l�_���i�g�y���b�k�i�h�e�v�a�m�x�l���f�h�^�_�e�b���e�b�g�_�c�g�h�]�h���\�b�^�Z���>���@�����m�j�Z�\�g�_�g�b�y���i�h�e�b�g�h�f�b�Z�e�v�g�h�]�h��

�\�b�^�Z���>���@�����b���j�_�]�j�_�k�k�b�b�����m�q�b�l�u�\�Z�x�s�b�_���\�u�k�h�l�m���i�g�y���>���������@���� 

�H�i�b�j�Z�y�k�v�� �g�Z�� �i�j�h�\�_�^�z�g�g�u�_�� �Z�g�Z�e�b�a���� �[�u�e�Z�� �i�h�k�l�Z�\�e�_�g�Z�� �p�_�e�v�� �b�a�m�q�b�l�v��

�k�h�h�l�g�h�r�_�g�b�y�� �^�b�Z�f�_�l�j�h�\�� �g�b�`�g�_�c�� �q�Z�k�l�b�� �k�l�\�h�e�h�\�� �^�j�_�\�h�k�l�h�_�\�� �D�Z�j�Z�m�e�v�g�h�]�h��

�e�_�k�g�b�q�_�k�l�\�Z���m�q�_�[�g�h-�h�i�u�l�g�h�]�h���e�_�k�g�b�q�_�k�l�\�Z���K�b�[�=�L�M�� 

�;�u�e�h�� �a�Z�e�h�`�_�g�h�� ������ �i�j�h�[�g�u�o�� �i�e�h�s�Z�^�_�c�� �\�� �k�h�k�g�h�\�u�o�� �^�j�_�\�h�k�l�h�y�o����

�i�j�h�b�a�j�Z�k�l�Z�x�s�b�o�� �\�� �j�Z�a�e�b�q�g�u�o�� �e�_�k�h�j�Z�k�l�b�l�_�e�v�g�u�o�� �m�k�e�h�\�b�y�o���� �G�Z�� �i�j�h�[�g�u�o��

�i�e�h�s�Z�^�y�o�� �m���d�Z�`�^�h�]�h���j�Z�k�l�m�s�_�]�h���^�_�j�_�\�Z�� �[�u�e�b���a�Z�f�_�j�_�g�u���^�b�Z�f�_�l�j�u���g�Z���\�u�k�h�l�_����������
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�K�j�_�^�g�_�_���g�Z��d�i�����k�f 19,2G1,33 42,2G1,03 26,9G1,90 
�E�b�f�b�l���g�Z��d1,3�����k�f 7,1-47,5 20,3-48,5 6,5-48,8 
�E�b�f�b�l���g�Z��d�i�����k�f 8,1-53,1 24,0-56,3 7,8-57,8 
�D�h�w�n�n�b�p�b�_�g�l���\�Z�j�v�b�j�h�\�Z�g�b�y��
�g�Z��d1,3, % 

51,9 18,9 50,7 

�D�h�w�n�n�b�p�b�_�g�l�Z��
�\�Z�j�v�b�j�h�\�Z�g�b�y���g�Z��d�i, % 

49,6 17,5 50,5 
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�E�M���‹������d1,3=0,872�Ü�G�i-0,62, R2=0,986; 
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�E�M���‹������d1,3=0,857�Ü�G�i-0,76, R2=0,888; 
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THE IMPACT OF FLOODING ON THE COMPOSITION AND STRUCTURE 

OF THE SOIL PROFILE R. CITERNE  
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Suvorova A.I. 

Abstract:  The issue of climate change attracted the attention of many researchers. To 

climate change refers to the phenomenon of the spring floods, which happened 11 April 

2016 in the city of Ishim. Unprecedented flooding of rivers and Karasul ' Merger led 

to the disaster. The water level amounted to 666 inches. It is the largest flood in 40 

years (according to studies of previous years). Flooded left 518 residential homes 

evacuated 881 people. Flood affected and adjacent village of ishimskiy district. 

Consider the problem of flooding on the example of R. D. Citerne Nevolina Ishimsky 

district. 

Key words: flooding, climate change. 
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�m�q�Z�s�b�_�k�y�� �g�Z�o�h�^�y�l�k�y�� �g�Z�� �d�Z�g�b�d�m�e�Z�o���� �Z�� �\�� �i�_�j�b�h�^�� �w�d�a�Z�f�_�g�Z�p�b�h�g�g�h�c�� �k�_�k�k�b�b�� �b���l�h�]�h��

�f�_�g�v�r�_���²  39-�������� �>���@���� �H�l�f�_�l�b�f���� �q�l�h�� �b�f�_�g�g�h�� �m�j�h�\�_�g�v�� �n�b�a�b�q�_�k�d�h�c�� �g�Z�]�j�m�a�d�b�� �\�h��

�\�j�_�f�y�� �d�Z�g�b�d�m�e�� �i�j�b�f�_�j�g�h�� �h�l�j�Z�`�Z�_�l�� �_�k�l�_�k�l�\�_�g�g�m�x�� �i�h�l�j�_�[�g�h�k�l�v�� �k�l�m�^�_�g�l�h�\�� �\��

�^�\�b�`�_�g�b�b���� �H�l�k�x�^�Z�� �g�Z�e�b�p�h�� �^�_�n�b�p�b�l�� �^�\�b�]�Z�l�_�e�v�g�h�c�� �Z�d�l�b�\�g�h�k�l�b�� �m�� �[�h�e�v�r�b�g�k�l�\�Z��

�k�l�m�^�_�g�q�_�k�d�h�c���f�h�e�h�^�_�`�b���\���l�_�q�_�g�b�_�����������\�j�_�f�_�g�b���m�q�_�[�g�h�]�h���]�h�^�Z���� 

�<�Z�`�g�_�c�r�_�c���k�h�p�b�Z�e�v�g�h�c���b���\�Z�e�_�h�e�h�]�b�q�_�k�d�h�c���a�Z�^�Z�q�_�c���y�\�e�y�_�l�k�y���h�i�j�_�^�_�e�_�g�b�_��

�h�i�l�b�f�Z�e�v�g�h�]�h���m�j�h�\�g�y���n�b�a�b�q�_�k�d�h�c���Z�d�l�b�\�g�h�k�l�b���k�l�m�^�_�g�l�h�\�����F�b�g�b�f�Z�e�v�g�u�_���]�j�Z�g�b�p�u��
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�G�Z�m�q�g�h�� �h�[�h�k�g�h�\�Z�g�g�h�c�� �g�h�j�f�h�c�� �^�\�b�]�Z�l�_�e�v�g�h�c�� �Z�d�l�b�\�g�h�k�l�b�� �m�� �k�h�\�j�_�f�_�g�g�h�]�h��
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�n�b�a�b�q�_�k�d�h�c���j�Z�[�h�l�h�c�� �o�h�`�^�_�g�b�_���i�h���d�Z�[�b�g�_�l�Z�f���� �Z�m�^�b�l�h�j�b�y�f���� �d�h�j�b�^�h�j�Z�f�� �m�q�_�[�g�h�]�h��

�a�Z�\�_�^�_�g�b�y�����i�h�_�a�^�d�b���g�Z���]�h�j�h�^�k�d�h�f���l�j�Z�g�k�i�h�j�l�_�����i�h�o�h�^�u���i�h���f�Z�]�Z�a�b�g�Z�f���b���l�Z�d���^�Z�e�_�_����

�L�Z�d�b�_�� �g�Z�]�j�m�a�d�b�� �k�h�a�^�Z�x�l�� �h�s�m�s�_�g�b�_�� �[�h�e�v�r�h�c�� �i�k�b�o�h�e�h�]�b�q�_�k�d�h�c�� �m�k�l�Z�e�h�k�l�b���� �g�_��

�i�h�d�j�u�\�Z�x�l�� �i�h�l�j�_�[�g�h�k�l�b�� �h�j�]�Z�g�b�a�f�Z�� �\�� �^�\�b�]�Z�l�_�e�v�g�h�c�� �Z�d�l�b�\�g�h�k�l�b���� �B�a�f�_�j�_�g�b�y��

�i�h�d�Z�a�u�\�Z�x�l���� �q�l�h�� �k�m�[�t�_�d�l�b�\�g�Z�y�� �h�p�_�g�d�Z�� �i�j�_�h�^�h�e�_�g�g�h�]�h�� �a�Z�� �^�_�g�v�� �f�Z�j�r�j�m�l�Z�� �i�h�q�l�b��

�\�^�\�h�_���i�j�_�\�u�r�Z�_�l���j�_�Z�e�v�g�m�x�����W�l�h���i�j�h�\�_�j�y�_�l�k�y���i�j�b���i�h�f�h�s�b���r�Z�]�h�f�_�j�Z���� 

�B�a�f�_�j�b�l�v���m�j�h�\�_�g�v���k�\�h�_�c���n�b�a�b�q�_�k�d�h�c���Z�d�l�b�\�g�h�k�l�b���k�l�m�^�_�g�l���f�h�`�_�l�����b�k�i�h�e�v�a�m�y��

�l�Z�[�e�b�p�m���� 

�L�Z�[�e�b�p�Z������ �D�h�e�b�q�_�k�l�\�h���[�Z�e�e�h�\ 

�<�b�^�u���g�Z�]�j�m�a�h�d 
�D�h�e�b�q�_�k�l�\�h���[�Z�e�e�h�\ 

�J�_�]�m�e�y�j�g�h �G�_�j�_�]�m�e�y�j�g�h �G�_���\�u�i�h�e�g�y�_�l�k�y 
�M�l�j�_�g�g�y�y���]�b�f�g�Z�k�l�b�d�Z 10 7 0 
�I�h�^�t�_�f���i�h���e�_�k�l�g�b�p�_ 5 3 0 
�I�_�j�_�^�\�b�`�_�g�b�_���g�Z���m�q�_�[�m���i�_�r�d�h�f 5 3 0 
�I�_�j�_�^�\�b�`�_�g�b�_���k���m�q�_�[�u���i�_�r�d�h�f 5 3 0 
�A�Z�g�y�l�b�y���n�b�a�b�q�_�k�d�h�c���d�m�e�v�l�m�j�h�c���^�\�Z��
�j�Z�a�Z���\���g�_�^�_�e�x 

10 5 0 

�N�b�a�d�m�e�v�l�m�j�g�u�_���a�Z�g�y�l�b�y�������\��
�k�\�h�[�h�^�g�h�_���\�j�_�f�y�����k�_�d�p�b�b�����]�j�m�i�i�u����
�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�� 

30 7 0 

�A�Z�d�Z�e�b�\�Z�x�s�b�_���f�_�j�h�i�j�b�y�l�b�y 5 3 0 
�M�q�Z�k�l�b�_���\���k�i�h�j�l�b�\�g�u�o 

�b���h�a�^�h�j�h�\�b�l�_�e�v�g�u�o��
�f�_�j�h�i�j�b�y�l�b�y�o 

10 5 0 

�I�h�^�]�h�l�h�\�d�Z���d���k�^�Z�q�_���d�h�g�l�j�h�e�v�g�u�o��
�b�k�i�u�l�Z�g�b�c 

10 5 0 

�<�u�i�h�e�g�_�g�b�_ 
�n�b�a�b�q�_�k�d�h�c���j�Z�[�h�l�u���i�h���^�h�f�m 

5 3 0 

�R�l�j�Z�n�g�u�_���[�Z�e�e�u�� 
�d�m�j�_�g�b�_ 
�m�i�h�l�j�_�[�e�_�g�b�_ �Z�e�d�h�]�h�e�y 
�g�Z�j�m�r�_�g�b�_���j�_�`�b�f�Z �^�g�y 
�g�_�k�h�[�e�x�^�_�g�b�_���j�_�`�b�f�Z �i�b�l�Z�g�b�y 

 
�±10 
�±10 
�±5 
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�D�h�g�^�Z�d�h�\�Z���X���<��1, �D�m�l�u�]�b�g�Z���H���B��2 

1-�d�Z�g�^�b�^�Z�l���n�b�e�h�e�h�]�b�q�_�k�d�b�o���g�Z�m�d�����^�h�p�_�g�l�����i�j�h�n�_�k�k�h�j���d�Z�n�_�^�j�u���k�h�p�b�Z�e�v�g�u�o���g�Z�m�d 

�M�j�=�:�O�M��  
2-�f�Z�]�b�k�l�j�Z�g�l���d�Z�n�_�^�j�u���^�b�a�Z�c�g�Z���h�^�_�`�^�u���M�j�=�:�O�M 
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YOUTH CLOTHES IN THE ENGLAND AND RUSSIA : REFLECTION  OF 

THE CLASS DIFFERENTIATION OF SOCIETY  

Kondakova U.V., Kutygina O.I.. 

Abstract:  The purpose of this article is the analysis of specifics of youth fashion as 

indicator of manifestations of class differences of England and Russia. Even in street 

fashion the English youth shows some nuances of class distinctions that can't be told 

about Russia (the dresscode is opaque here, signs of the property status aren't 

differentiated). 

Key words: class differentiation, youth, clothes, hierarchy of society, dress-code. 
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�j�h�k�k�b�c�k�d�h�c�� �d�m�e�v�l�m�j�u���� �i�j�h�p�_�k�k�h�\�� �k�h�p�b�Z�e�b�a�Z�p�b�b�� �b�� �h�k�h�[�_�g�g�h�k�l�_�c�� �f�h�e�h�^�h�]�h��
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�Z�g�]�e�b�q�Z�g�Z�f�b�����K�d�j�u�l�u�_���i�j�Z�\�b�e�Z���i�h�\�_�^�_�g�b�y�ª�����©�h�l�e�b�q�b�y���\���f�Z�g�_�j�_���g�h�r�_�g�b�y���h�^�_�`�^�u��

�± �w�l�h�� �\�h�i�j�h�k�� �k�l�_�i�_�g�b�ª�� �>���@���� �D�Z�d�� �b�a�\�_�k�l�g�h���� �©�h�^�_�`�^�Z�� �q�_�e�h�\�_�d�Z���²  �l�Z�d�h�c�� �`�_��
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�i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�u�� ���� �i�Z�j�u�� �i�h�^�j�h�k�l�d�h�\���± �>�`�_�f�f�b�� �b�� �K�Z�d�k�b�y�� ���b�a�� �k�_�f�v�b�� �[�h�e�_�_��

�\�u�k�h�d�h�]�h�� �k�h�p�b�Z�e�v�g�h�]�h�� �k�l�Z�l�m�k�Z������ �Z�� �l�Z�d�`�_�� �D�_�\�b�g�� �b�� �L�j�_�c�k�b�� ���h�[�s�_�k�l�\�_�g�g�h�_��

�i�h�e�h�`�_�g�b�_���k�_�f�v�b���g�b�`�_������ �D�h�^���k�h�p�b�Z�e�v�g�h�]�h���i�h�e�h�`�_�g�b�y���k�q�b�l�u�\�Z�_�l�k�y���\�h���\�g�_�r�g�_�f��

�h�[�e�b�d�_���l�h�e�v�d�h���b�a���f�_�e�h�q�_�c�����g�x�Z�g�k�h�\�� �D�h�j�h�l�d�h���i�h�^�k�l�j�b�`�_�g�g�u�c���>�`�_�f�f�b���\�u�]�e�y�^�b�l��

�[�h�e�_�_���k�^�_�j�`�Z�g�g�u�f�����q�_�f���D�_�\�b�g���k�l�j�b�]�m�s�b�c�k�y���i�h�q�l�b���g�Z�]�h�e�h�����I�h�l�j�_�[�g�h�k�l�v���K�Z�d�k�b�b��

�a�Z�y�\�b�l�v���h���k�_�[�_���h�d�j�m�`�Z�x�s�b�f�����g�_���\�u�]�e�y�^�_�l�v���©�d�Z�d���\�k�_�ª���\�u�j�Z�`�Z�_�l���e�b�r�g�y�y���^�u�j�h�q�d�Z��

�\���m�o�_�����l�h�]�^�Z���d�Z�d���L�j�_�c�k�b���g�m�`�^�Z�_�l�k�y���\���l�h�f�����q�l�h�[�u���m�k�_�y�l�v���d�h�e�_�q�d�Z�f�b���[�j�h�\�b�����g�h�a�^�j�b����

�y�a�u�d���� 

�K�h�p�b�Z�e�v�g�u�c���i�j�h�l�_�k�l���\���h�^�_�`�^�_���m �Z�g�]�e�b�c�k�d�b�o���i�h�^�j�h�k�l�d�h�\���k���h�d�j�Z�b�g���`�_�k�l�q�_����

�k�l�b�e�v�� �h�^�_�`�^�u�� �h�g�b�� �\�u�[�b�j�Z�x�l�� �[�h�e�_�_�� �[�j�h�k�d�b�c�� �b�� �k�_�d�k�m�Z�e�v�g�u�c���� �l�h�]�^�Z�� �d�Z�d�� �b�o��

�k�\�_�j�k�l�g�b�d�b�� �b�a�� �\�_�j�o�m�r�d�b�� �k�j�_�^�g�_�]�h�� �d�e�Z�k�k�Z�� �i�j�_�^�i�h�q�b�l�Z�x�l�� �[�u�l�v�� �[�h�e�_�_��

�k�^�_�j�`�Z�g�g�u�f�b���� �b�o�� �\�_�s�b�� �\�k�_�]�^�Z�� �o�h�j�h�r�h�� �k�b�^�y�l���� �h�g�b�� �e�m�q�r�_�]�h�� �d�Z�q�_�k�l�\�Z�� �b�� �i�h�q�l�b��

�\�k�_�]�^�Z���b�a���g�Z�l�m�j�Z�e�v�g�u�o���l�d�Z�g�_�c�����G�Z�i�j�b�f�_�j�����b���>�`�_�f�f�b�����b���D�_�\�b�g���g�h�k�y�l���f�_�r�d�h�\�Z�l�u�_��

�^�`�b�g�k�u�� ���\�� �k�l�b�e�_�� �]�Z�g�]�k�l�Z�� �Z�n�j�h�Z�f�_�j�b�d�Z�g�k�d�h�]�h�� �i�j�h�b�k�o�h�`�^�_�g�b�y������ �g�h�� �m�� �D�_�\�b�g�Z��

�^�`�b�g�k�u�� �[�h�e�_�_�� �f�_�r�d�h�\�Z�l�u�_���� �I�h�^�j�h�k�l�d�b�� �b�a�� �j�Z�[�h�q�_�c�� �k�j�_�^�u�� �g�Z�q�b�g�Z�x�l��

�i�j�b�^�_�j�`�b�\�Z�l�v�k�y���^�Z�g�g�h�]�h���k�l�b�e�y���\�� �[�h�e�_�_�� �j�Z�g�g�_�f���\�h�a�j�Z�k�l�_���� �q�_�f���f�h�e�h�^�u�_���e�x�^�b���b�a��

�k�j�_�^�g�_�]�h�� �d�e�Z�k�k�Z���� �L�h�� �`�_�� �f�h�`�g�h�� �g�Z�[�e�x�^�Z�l�v�� �\�� �k�e�m�q�Z�_�� �k�� �>�`�_�f�f�b�� �b�� �K�Z�d�k�b�_�c���� �H�[�_��

�^�_�\�m�r�d�b�� �f�h�]�m�l�� �h�^�_�\�Z�l�v�k�y�� �\�� �h�^�g�h�f�� �b�� �l�h�f�� �`�_�� �k�l�b�e�_���� �g�h�k�b�l�v�� �i�j�Z�d�l�b�q�_�k�d�b��

�h�^�b�g�Z�d�h�\�u�_�� ���h�^�g�h�c�� �f�h�^�_�e�b���� �[�e�m�a�u�� �b�� �x�[�d�b���� �g�h�� �\�_�s�b�� �K�Z�d�k�b�b�� �[�m�^�m�l�� �[�h�e�_�_��

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

�^�Z�`�_�� �h�^�_�\�Z�x�l�k�y�� �\�� �h�^�g�b�o�� �b�� �l�_�o�� �`�_�� �f�Z�]�Z�a�b�g�Z�o���� �i�h�d�m�i�Z�x�l�� �h�^�g�b�� �b�� �l�_�� �`�_�� �\�_�s�b���� �g�h��

�k�h�q�_�l�Z�x�l�� �b�o�� �Z�[�k�h�e�x�l�g�h�� �i�h-�j�Z�a�g�h�f�m���� �K�Z�d�k�b�y�� �g�b�d�h�]�^�Z�� �g�_�� �g�Z�^�_�g�_�l�� �d�h�j�h�l�d�m�x��

�^�`�b�g�k�h�\�m�x�� �d�m�j�l�d�m�� �k�� �[�e�_�k�l�y�s�b�f�b�� �[�j�x�d�Z�f�b�� �b�a�� �e�Z�c�d�j�u�� �b���� �g�Z�i�j�h�l�b�\���� �L�j�_�c�k�b��

�g�Z�\�_�j�g�y�d�Z�� �g�_�� �[�m�^�_�l�� �g�h�k�b�l�v�� �w�l�m�� �`�_�� �d�m�j�l�d�m�� �k�� �[�h�e�v�r�b�f�� �f�y�]�d�b�f�� �r�Z�j�n�h�f�� �b��

�\�_�e�v�\�_�l�h�\�u�f�b���[�j�x�d�Z�f�b���� 

�Q�l�h���d�Z�k�Z�_�l�k�y���i�h�^�j�h�k�l�d�h�\-�j�h�k�k�b�y�g�����k�b�l�m�Z�p�b�y���[�m�^�_�l���g�_�k�d�h�e�v�d�h���b�g�h�c�����y�\�g�h�]�h��

�j�Z�a�]�j�Z�g�b�q�_�g�b�y���\���k�l�b�e�_�\�u�o���i�j�_�^�i�h�q�l�_�g�b�y�o���^�_�l�_�c���k�j�_�^�g�_�]�h���d�e�Z�k�k�Z���b���j�Z�[�h�q�_�c���k�j�_�^�u��



80 
 

�f�h�`�_�l�� �b�� �g�_�� �[�u�l�v���� �I�j�h�y�\�e�_�g�b�_�� �i�j�b�a�g�Z�d�h�\�� �i�j�b�g�Z�^�e�_�`�g�h�k�l�b�� �d�� �h�i�j�_�^�_�e�_�g�g�h�f�m��

�k�h�p�b�Z�e�v�g�h�f�m���d�e�Z�k�k�m���k�d�h�j�_�_���a�Z�\�b�k�b�l���h�l���j�h�^�Z���a�Z�g�y�l�b�c���j�h�^�b�l�_�e�_�c�����<�i�j�h�q�_�f�����b���a�^�_�k�v��

�_�k�l�v�� �\�h�a�f�h�`�g�h�k�l�v���� �q�l�h���� �j�Z�k�l�m�s�b�_�� �\�� �[�e�Z�]�h�i�h�e�m�q�g�h�c�� �k�_�f�v�_�� �^�_�\�h�q�d�b-�i�h�^�j�h�k�l�d�b��

���]�b�i�h�l�_�l�b�q�_�k�d�b�� �i�j�_�^�k�l�Z�\�b�f�� �k�_�[�_�� �g�_�d�b�o�� �F�Z�r�m�� �b�� �>�Z�r�m�� �b�a�� �k�_�f�v�b�� �k�j�_�^�g�_�]�h��

�k�h�p�b�Z�e�v�g�h�]�h�� �k�l�Z�l�m�k�Z���� �f�h�]�m�l�� �^�_�f�h�g�k�l�j�b�j�h�\�Z�l�v�� �j�Z�a�g�u�_�� �k�l�b�e�_�\�u�_�� �i�j�_�^�i�h�q�l�_�g�b�y����

�?�k�e�b�� �F�Z�r�Z�� �f�h�`�_�l���� �\�h�i�j�_�d�b�� �a�Z�i�j�_�l�Z�f�� �j�h�^�b�l�_�e�_�c���� �\�j�_�f�_�g�g�h�� �b�a�[�j�Z�l�v�� �^�e�y��

�k�Z�f�h�\�u�j�Z�`�_�g�b�y���y�j�d�m�x���h�d�j�Z�k�d�m���\�h�e�h�k���b���g�_�\�h�h�[�j�Z�a�b�f�h���w�d�k�l�j�Z�\�Z�]�Z�g�l�g�u�c���i�b�j�k�b�g�]����

�l�h�� �>�Z�r�Z�� �f�h�`�_�l�� �\�k�_�]�h�� �e�b�r�v�� �i�h�w�d�k�i�_�j�b�f�_�g�l�b�j�h�\�Z�l�v�� �k�� �k�h�q�_�l�Z�g�b�y�f�b�� �h�^�_�`�^�u����

�\�u�[�b�j�Z�y�� �\�b�g�l�Z�`�g�u�_�� �\�_�s�b�� �\�� �i�Z�j�m�� �d�� �k�h�\�j�_�f�_�g�g�u�f�� �[�j�_�g�^�h�\�u�f�� �f�h�^�_�e�y�f���� �W�l�h��

�k�\�y�a�Z�g�h���k���k�m�]�m�[�h���g�Z�p�b�h�g�Z�e�v�g�h�c�����k�h�p�b�Z�e�v�g�h�c���i�j�h�[�e�_�f�h�c�����\���h�^�_�`�^�_���©�\���J�h�k�k�b�b���g�_�l��

�g�Z�k�e�_�^�k�l�\�_�g�g�h�c���d�e�Z�k�k�h�\�h�c���k�l�j�m�d�l�m�j�u���d�Z�d���l�Z�d�h�\�h�c���g�b�q�_�]�h�����q�l�h���[�u�e�h���[�u���©�i�j�b�g�y�l�h��

�g�h�k�b�l�v�� �\�� �g�Z�r�_�f�� �d�j�m�]�m�ª���� �>�Z�`�_�� �_�k�e�b�� �l�Z�d�h�c�� �h�[�s�b�c�� �^�j�_�k�k-�d�h�^�� �m�k�l�Z�g�Z�\�e�b�\�Z�_�l�k�y�� �g�Z��

�m�j�h�\�g�_�� �l�h�c�� �b�e�b�� �b�g�h�c�� �l�m�k�h�\�d�b���� �h�g�� �h�d�Z�a�u�\�Z�_�l�k�y�� �g�_�i�j�h�a�j�Z�q�g�u�f�� �b�� �g�_��

�b�g�l�_�j�i�j�_�l�b�j�m�_�f�u�f���^�e�y���h�k�l�Z�e�v�g�u�o�ª���>���@�����<�h�a�\�j�Z�s�Z�y�k�v���d���b�k�k�e�_�^�h�\�Z�g�b�x���i�j�h�[�e�_�f�u��

�i�j�h�y�\�e�_�g�b�c���d�e�Z�k�k�h�\�u�o���j�Z�a�]�j�Z�g�b�q�_�g�b�c���\���h�^�_�`�^�_���Z�g�]�e�b�c�k�d�h�]�h���h�[�s�_�k�l�\�Z�����h�l�f�_�l�b�f����

�q�l�h�� �x�g�h�r�b�� �b�� �^�_�\�m�r�d�b�� �b�a�� �j�Z�[�h�q�_�c�� �k�j�_�^�u�� �i�j�_�^�i�h�q�b�l�Z�x�l�� �h�^�_�`�^�m�� �h�l�� �l�h�i�h�\�u�o��

�f�h�^�_�e�v�_�j�h�\�� �k�� �[�h�e�v�r�b�f�b�� �h�i�h�a�g�Z�\�Z�l�_�e�v�g�u�f�b�� �a�g�Z�d�Z�f�b�� �b�� �e�_�c�[�e�h�f���� �q�l�h�[�u��

�i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�l�v�� �p�_�g�m�� �\�_�s�b���� �H�l�d�j�h�\�_�g�g�Z�y�� �^�_�f�h�g�k�l�j�Z�p�b�y�� �e�_�c�[�e�Z��

�h�l�h�`�^�_�k�l�\�e�y�_�l�k�y�� �k�� �p�_�g�g�h�k�l�v�x���� �F�h�e�h�^�u�_�� �e�x�^�b�� �b�a�� �k�j�_�^�g�_�]�h�� �d�e�Z�k�k�Z�� �b�� �\�u�k�r�_�]�h��

�h�[�s�_�k�l�\�Z���g�Z�i�j�h�l�b�\���[�m�^�m�l���k�q�b�l�Z�l�v�����q�l�h���y�j�d�b�c���e�_�c�[�e���w�l�h���i�j�b�a�g�Z�d���\�m�e�v�]�Z�j�g�h�k�l�b���� 

�<�� �J�h�k�k�b�b�� �m�� �i�h�^�j�h�k�l�d�h�\�� �i�h�d�Z�� �g�_�l�� �i�j�h�y�\�e�_�g�b�y�� �i�h�^�h�[�g�u�o�� �l�_�g�^�_�g�p�b�c���� �q�l�h��

�h�l�q�Z�k�l�b�� �i�j�h�y�\�e�y�_�l�k�y�� �\�� �g�Z�p�b�h�g�Z�e�v�g�h�c�� �k�i�_�p�b�n�b�d�_�� �g�Z�k�e�_�^�h�\�Z�g�b�y��

�d�h�f�f�m�g�b�d�Z�l�b�\�g�h�]�h�� �d�h�^�Z�� �f�h�^�u���� �©�j�h�k�k�b�y�g�_�� �h�k�\�Z�b�\�Z�x�l�� �d�e�Z�k�k�h�\�u�c�� �y�a�u�d�� �h�^�_�`�^�u��

�i�h�k�i�_�r�g�h�� �b�� �k�m�f�[�m�j�g�h���� �h�j�b�_�g�l�b�j�m�y�k�v�� �\�� �h�k�g�h�\�g�h�f�� �g�Z�� �p�_�g�u�� ���i�h�j�h�c�� �d�Z�l�Z-

�k�l�j�h�n�b�q�_�k�d�b�� �a�Z�\�u�r�Z�_�f�u�_�� �f�h�k�d�h�\�k�d�b�f�b�� �i�j�_�^�k�l�Z�\�b�l�_�e�v�k�l�\�Z�f�b���� �b�� �g�Z�� �f�h�^�g�u�_��

�`�m�j�g�Z�e�u���� �g�_�� �k�e�b�r�d�h�f�� �i�h�f�h�]�Z�x�s�b�_�� �h�j�b�_�g�l�b�j�h�\�Z�l�v�k�y�� �\�� �^�Z�g�g�h�f�� �\�h�i�j�h�k�_�� �\�� �k�b�e�m��

�k�h�[�k�l�\�_�g�g�u�o�� �k�i�_�p�b�n�b�q�_�k�d�b�o�� �a�Z�^�Z�q���� �<�Z�`�g�_�c�r�b�f�� �i�h�[�h�q�g�u�f�� �w�n�n�_�d�l�h�f�� �w�l�h�c��

�i�j�h�[�e�_�f�u�� �h�d�Z�a�u�\�Z�_�l�k�y�� �n�Z�d�l�b�q�_�k�d�h�_�� �h�l�k�m�l�k�l�\�b�_�� �m�k�l�h�y�\�r�b�o�k�y���� �k�� �^�_�l�k�l�\�Z��

�b�a�\�_�k�l�g�u�o���\�k�_�f���^�j�_�k�k-�d�h�^�h�\�ª���>���@�� 



81 
 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�� �k�h�\�j�_�f�_�g�g�h�c�� �J�h�k�k�b�b�� �h�^�_�`�^�Z�� �i�h�^�j�h�k�l�d�h�\�� �©�k�_�]�h�^�g�y�� �g�_��

�k�l�h�e�v�d�h�� �^�b�n�n�_�j�_�g�p�b�j�m�_�l���� �k�d�h�e�v�d�h�� �j�Z�a�f�u�\�Z�_�l�� �i�j�b�a�g�Z�d�b�� �b�f�m�s�_�k�l�\�_�g�g�h�]�h��

�k�l�Z�l�m�k�Z�ª�� �>�����K�������@���� �:�g�]�e�b�c�k�d�b�_�� �i�h�^�j�h�k�l�d�b���� �d�Z�d�� �b�� �b�o�� �j�h�^�b�l�_�e�b���� �\�h�k�i�j�b�b�f�q�b�\�u�� �d��

�d�e�Z�k�k�h�\�u�f�� �j�Z�a�e�b�q�b�y�f���� �©�h�[�_�k�i�h�d�h�_�g�u�� �k�\�h�b�f�� �k�h�p�b�Z�e�v�g�u�f�� �b�f�b�^�`�_�f�� �b�� �\�� �f�Z�g�_�j�_��

�h�^�_�\�Z�l�v�k�y�� �i�h-�k�\�h�_�f�m�� �k�g�h�[�u�ª�� �>���@���� �F�h�e�h�^�u�_�� �Z�g�]�e�b�q�Z�g�_�� �[�h�e�_�_�� �\�h�k�i�j�b�b�f�q�b�\�u�� �d��

�d�e�Z�k�k�h�\�u�f�� �h�l�e�b�q�b�y�f�� ���o�h�l�y�� �b�� �g�_�� �i�j�b�a�g�Z�x�l�k�y�� �k�_�[�_�� �\�� �w�l�h�f������ �q�_�f�� �b�o�� �k�\�_�j�k�l�g�b�d�b-

�j�h�k�k�b�y�g�_���� �^�e�y�� �d�h�l�h�j�u�o�� �h�^�_�`�^�Z���± �k�d�h�j�_�_�� �k�i�h�k�h�[�� �k�Z�f�h�\�u�j�Z�`�_�g�b�y���� �q�_�f�� �k�i�h�k�h�[��

�h�l�j�Z�`�_�g�b�y���k�h�p�b�Z�e�v�g�h�]�h���d�Z�i�b�l�Z�e�Z���e�b�q�g�h�k�l�b�� 

 

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

1. �D�b�e�h�r�_�g�d�h���� �F���B���� �I�k�b�o�h�e�h�]�b�y�� �f�h�^�u�� ���F���B���� �D�b�e�h�r�_�g�d�h��- �K�I�[������ �I�b�l�_�j����

2014. -���������k�� 

2. �N�h�d�k�� �D���� �D�e�Z�k�k�h�\�u�_�� �h�l�e�b�q�b�y�� ���� �D���� �N�h�d�k�� ������ �G�Z�[�e�x�^�Z�y�� �a�Z�� �Z�g�]�e�b�q�Z�g�Z�f�b����

�K�d�j�u�l�u�_�� �i�j�Z�\�b�e�Z�� �i�h�\�_�^�_�g�b�y�����± �w�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k���± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

http://profilib.com/chtenie/72764/keyt-foks-nablyudaya-za-anglichanami-skrytye-

pravila-povedeniya-75.php 

3. �F�Z�k�e�_�g�p�_�\�Z���G���X�����F�h�e�h�^�_�`�g�Z�y���f�h�^�Z���\���h�^�_�`�^�_���\���m�k�e�h�\�b�y�o���k�h�\�j�_�f�_�g�g�h�c��

�J�h�k�k�b�b���± �w�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k���±�J�_�`�b�f�� �^�h�k�l�m�i�Z���� �K�W�W�S�������Z�Z�Z���G�V�O�L�E���Q�H�W���V�R�F�L�R�O�R�J�L�D-

kultury/molodezhnaja-moda-v-odezhde-v-uslovijah-sovremennoj-rossii-

sociologicheskij-analiz.html 

4. �K�h�p�b�Z�e�v�g�u�_�� �h�k�h�[�_�g�g�h�k�l�b�� �k�e�h�_�\�� �j�h�k�k�b�c�k�d�h�]�h�� �h�[�s�_�k�l�\�Z���± �w�e�_�d�l�j�h�g�g�u�c��

�j�_�k�m�j�k���± �J�_�`�b�f���^�h�k�l�m�i�Z�����K�W�W�S�������Z�Z�Z���[�V�H�U�Y�H�U���U�X���X�V�H�U���V�V�U�X�V�������V�K�W�P�O 

5. �F�h�e�h�q�g�b�d�h�\�� �G���J������ �D�j�x�q�_�g�d�h�� �G���G���� �K�j�_�^�g�b�c�� �d�e�Z�k�k�� �\�� �3�h�k�k�b�b���� �d�j�b�l�_�j�b�b��

�h�l�g�_�k�_�g�b�y�� ���� �G���J���� �F�h�e�h�q�g�b�d�h�\���� �G���G���� �D�j�x�q�_�g�d�h ������ �F�_�`�^�m�g�Z�j�h�^�g�u�c�� �`�m�j�g�Z�e��

�w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y���± 2013 �± �‹������ �± �w�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k���±�J�_�`�b�f��

�^�h�k�l�m�i�Z�����K�W�W�S�V�������H�[�S�H�G�X�F�D�W�L�R�Q���U�X���U�X���D�U�W�L�F�O�H���Y�L�H�Z�"�L�G� �������� 

6. �F�h�j�j�b�k���>�����H�^�_�`�^�Z���b���k�h�p�b�h�e�h�]�b�y���± �w�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k���± �J�_�`�b�f���^�h�k�l�m�i�Z����

http://psyfactor.org/lib/dresscode.htm 

7. �=�h�j�Z�e�b�d���E�����>�_�g�v�]�b�����\�b�k�y�s�b�_���\���]�Z�j�^�_�j�h�[�_�����h�k�h�[�_�g�g�h�k�l�b���j�m�k�k�d�h�]�h���r�h�i�b�g�]�Z��

�d�Z�d�� �d�e�Z�k�k�h�\�h-�k�h�p�b�Z�e�v�g�h�c�� �i�j�Z�d�l�b�d�b�� ���� �E���� �=�h�j�Z�e�b�d�� ������ �K�h�p�b�h�d�m�e�v�l�m�j�g�u�_�� �Z�k�i�_�d�l�u��



82 
 

�k�h�\�j�_�f�_�g�g�h�c�� �h�^�_�`�^�u���± �w�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k���± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

http://rustm.net/catalog/article/1117.html 

8. �R�f�_�j�e�b�g�Z�� �B���� �I�e�u�\�m�s�b�c�� �f�b�j�� �f�h�^�u�� ���� �B���� �R�f�_�j�e�b�g�Z�� ������ �K�h�p�b�Z�e�v�g�Z�y��

�j�_�Z�e�v�g�h�k�l�v�����± 2006 �± �‹����   

�‹���X���<�����D�h�g�^�Z�d�h�\�Z�����H���B�����D�m�l�u�]�b�g�Z, 2017 

 

 

�M�>�D�������������������� 

�K�H�P�B�:�E�B�A�:�P�B�Y���E�B�Q�G�H�K�L�B���<���H�;�E�:�K�L�B���K�I�H�J�L�: 

�F�Z�]�j�m�i�h�\���B���J�� 

�i�j�_�i�h�^�Z�\�Z�l�_�e�v���d�Z�n�_�^�j�u���k�i�_�p�b�Z�e�v�g�h�c���i�h�^�]�h�l�h�\�d�b 

�M�n�b�f�k�d�b�c���x�j�b�^�b�q�_�k�d�b�c���b�g�k�l�b�l�m�l���F�<�>���J�h�k�k�b�b�����]�����M�n�Z 

 

�:�g�g�h�l�Z�p�b�y���� �<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �i�j�h�[�e�_�f�Z�� �h�[�s�_�k�l�\�_�g�g�u�o��

�h�l�g�h�r�_�g�b�c���e�x�^�_�c���\���i�j�h�p�_�k�k�_���k�i�h�j�l�b�\�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b�����:�\�l�h�j���^�Z�_�l���h�i�j�_�^�_�e�_�g�b�_��

�l�_�j�f�b�g�m���k�h�p�b�Z�e�b�a�Z�p�b�y�����j�Z�k�d�j�u�\�Z�_�l���a�g�Z�q�b�f�h�k�l�v���n�b�a�b�q�_�k�d�h�c���d�m�e�v�l�m�j�u���b���k�i�h�j�l�Z���\��

�k�h�p�b�Z�e�b�a�Z�p�b�b�� �e�b�q�g�h�k�l�b���� �\�u�^�_�e�y�_�l�� �i�_�j�\�b�q�g�u�c�� �b�� �\�l�h�j�b�q�g�u�c�� �m�j�h�\�g�b��

�k�h�p�b�Z�e�b�a�Z�p�b�b���� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z���� �n�b�a�b�q�_�k�d�Z�y�� �d�m�e�v�l�m�j�Z���� �k�i�h�j�l���� �k�i�h�j�l�k�f�_�g���� �k�h�p�b�Z�e�b�a�Z�p�b�y��

�e�b�q�g�h�k�l�b�����Z�]�_�g�l�u���k�h�p�b�Z�e�b�a�Z�p�b�b�� 

 

�6�2�&�,�$�/�,�=�$�7�,�2�1���,�1���6�3�2�5�7 

�0�D�J�U�X�S�R�Y���,���5�� 

�$�E�V�W�U�D�F�W�����7�K�L�V���D�U�W�L�F�O�H���G�H�D�O�V���Z�L�W�K���W�K�H���S�U�R�E�O�H�P���R�I���V�R�F�L�D�O���U�H�O�D�W�L�R�Q�V���R�I���S�H�R�S�O�H���L�Q���W�K�H���F�R�X�U�V�H��

�R�I���V�S�R�U�W�V���D�F�W�L�Y�L�W�L�H�V�����7�K�H���D�X�W�K�R�U���J�L�Y�H�V���D���G�H�I�L�Q�L�W�L�R�Q���R�I���W�K�H���W�H�U�P���V�R�F�L�D�O�L�]�D�W�L�R�Q�����U�H�Y�H�D�O�V���W�K�H��

�L�P�S�R�U�W�D�Q�F�H�� �R�I�� �S�K�\�V�L�F�D�O�� �H�G�X�F�D�W�L�R�Q�� �D�Q�G�� �V�S�R�U�W�� �L�Q�� �W�K�H�� �V�R�F�L�D�O�L�]�D�W�L�R�Q�� �R�I�� �W�K�H�� �L�Q�G�L�Y�L�G�X�D�O����

�L�G�H�Q�W�L�I�L�H�V���W�K�H���S�U�L�P�D�U�\���D�Q�G���V�H�F�R�Q�G�D�U�\���O�H�Y�H�O�V���R�I���V�R�F�L�D�O�L�]�D�W�L�R�Q�� 

�.�H�\�� �Z�R�U�G�V���� �S�K�\�V�L�F�D�O�� �F�X�O�W�X�U�H���� �V�S�R�U�W���� �D�W�K�O�H�W�H���� �V�R�F�L�D�O�L�]�D�W�L�R�Q�� �R�I�� �W�K�H�� �L�Q�G�L�Y�L�G�X�D�O����

�V�R�F�L�D�O�L�]�D�W�L�R�Q���D�J�H�Q�W�V�� 

 



83 
 

�<�� �i�h�k�e�_�^�g�b�_�� �]�h�^�u�� �b�g�l�_�g�k�b�\�g�h�� �j�Z�a�\�b�\�Z�_�l�k�y�� �k�h�p�b�h�e�h�]�b�y�� �n�b�a�b�q�_�k�d�h�c��

�d�m�e�v�l�m�j�u�� �b�� �k�i�h�j�l�Z���± �g�Z�m�d�Z�� �h���k�h�p�b�Z�e�v�g�h�c�� �i�j�b�j�h�^�_���� �a�Z�d�h�g�Z�o���� �f�_�k�l�_�� �b�� �j�h�e�b�� �w�l�b�o��

�h�[�s�_�k�l�\�_�g�g�u�o���y�\�e�_�g�b�c���� �K�h�p�b�h�e�h�]�b�y���b�a�m�q�Z�_�l�� �n�b�a�b�q�_�k�d�m�x���d�m�e�v�l�m�j�m���b���k�i�h�j�l�� �d�Z�d��

�k�h�p�b�Z�e�v�g�u�_�� �k�b�k�l�_�f�u���� �b�k�k�e�_�^�m�_�l�� �b�o�� �k�l�j�m�d�l�m�j�m���� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�� �n�b�a�b�q�_�k�d�m�x��

�d�m�e�v�l�m�j�m�� �b�� �k�i�h�j�l�� �d�Z�d�� �y�\�e�_�g�b�y�� �h�[�s�_�k�l�\�_�g�g�h�c�� �`�b�a�g�b���� �A�Z�^�Z�q�b�� �^�Z�g�g�h�c�� �g�Z�m�d�b��

�a�Z�d�e�x�q�Z�_�l�k�y���\���l�h�f�����q�l�h�[�u���\�u�y�\�b�l�v���h�[�s�_�k�l�\�_�g�g�u�_���h�l�g�h�r�_�g�b�y���e�x�^�_�c���\���i�j�h�p�_�k�k�_��

�k�i�h�j�l�b�\�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b�� 

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

�g�Z�q�b�g�Z�y�� �h�l�� �i�h�^�]�h�l�h�\�d�b�� �d�� �m�q�Z�k�l�b�x�� �\�� �h�[�s�_�k�l�\�_�g�g�h�f�� �i�j�h�b�a�\�h�^�k�l�\�_�� �b�� �d�h�g�q�Z�y��

�i�j�_�^�k�l�Z�\�b�l�_�e�v�k�l�\�h�f���� �n�h�j�f�b�j�h�\�Z�g�b�_�f�� �b�� �i�j�h�y�\�e�_�g�b�_�f�� �i�j�_�k�l�b�`�Z�� �h�i�j�_�^�_�e�_�g�g�h�c��

�h�[�s�g�h�k�l�b���e�x�^�_�c�����H�^�g�h�c���b�a���\�Z�`�g�_�c�r�b�o���n�m�g�d�p�b�c���n�b�a�b�q�_�k�d�h�c���d�m�e�v�l�m�j�u���b���k�i�h�j�l�Z��

�y�\�e�y�_�l�k�y�� �k�h�p�b�Z�e�b�a�Z�p�b�y�� �e�b�q�g�h�k�l�b���� �I�h�^�� �k�h�p�b�Z�e�b�a�Z�p�b�_�c�� �i�h�g�b�f�Z�_�l�k�y�� �i�j�h�p�_�k�k��

�\�d�e�x�q�_�g�b�y�� �q�_�e�h�\�_�d�Z�� �\�� �`�b�a�g�v�� �h�[�s�_�k�l�\�Z���� �m�k�\�h�_�g�b�_�� �h�i�u�l�Z�� �k�h�p�b�Z�e�v�g�h�c�� �`�b�a�g�b, 

�h�[�j�Z�a�p�h�\�� �i�h�\�_�^�_�g�b�y���� �k�h�p�b�Z�e�v�g�u�o�� �g�h�j�f���� �j�h�e�_�c�� �b�� �n�m�g�d�p�b�c���� �\�o�h�`�^�_�g�b�_�� �\��

�k�h�p�b�Z�e�v�g�m�x�� �k�j�_�^�m�� �b�� �k�h�p�b�Z�e�v�g�u�_�� �]�j�m�i�i�u���� �<�� �j�_�a�m�e�v�l�Z�l�_�� �k�h�p�b�Z�e�b�a�Z�p�b�b���� �d�h�l�h�j�m�x��

�h�k�m�s�_�k�l�\�e�y�x�l�� �]�h�k�m�^�Z�j�k�l�\�h�� �b�� �_�]�h�� �b�g�k�l�b�l�m�l�u���� �n�h�j�f�b�j�m�_�l�k�y�� �k�h�p�b�Z�e�v�g�Z�y�� �a�j�_�e�h�k�l�v��

�q�_�e�h�\�_�d�Z���>�����������@�� 

�K�i�h�j�l�� �\�� �k�b�e�m�� �^�_�l�_�j�f�b�g�b�j�h�\�Z�g�g�h�]�h�� �o�Z�j�Z�d�l�_�j�Z�� �k�\�y�a�_�c�� �k�� �j�Z�a�e�b�q�g�u�f�b��

�k�l�h�j�h�g�Z�f�b�� �h�[�s�_�k�l�\�_�g�g�h�c���� �l�j�m�^�h�\�h�c���� �k�h�[�k�l�\�_�g�g�h-�d�m�e�v�l�m�j�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b��

�\�u�k�l�m�i�Z�_�l�� �g�_�� �l�h�e�v�d�h�� �\�� �d�Z�q�_�k�l�\�_�� �\�Z�`�g�h�c�� �k�n�_�j�u�� �i�j�h�y�\�e�_�g�b�y�� �l�\�h�j�q�_�k�l�\�Z�� �b��

�k�h�p�b�Z�e�v�g�h�c�� �Z�d�l�b�\�g�h�k�l�b�� �f�Z�k�k���� �g�h�� �b�� �h�^�g�b�f�� �b�a�� �k�m�s�_�k�l�\�_�g�g�u�o�� �n�Z�d�l�h�j�h�\����

�k�i�h�k�h�[�k�l�\�m�x�s�b�o���n�h�j�f�b�j�h�\�Z�g�b�x���Z�d�l�b�\�g�h�]�h���l�\�h�j�q�_�k�d�h�]�h���g�Z�q�Z�e�Z���e�b�q�g�h�k�l�b�� 

�K�i�h�j�l�� �i�h�a�\�h�e�y�_�l�� �\�u�y�\�e�y�l�v�� �g�h�\�u�_�� �Z�k�i�_�d�l�u�� �k�m�s�g�h�k�l�b�� �q�_�e�h�\�_�d�Z���� �i�h�k�d�h�e�v�d�m��

�h�g�� �k�h�a�^�Z�_�l�� �m�k�e�h�\�b�y�� �b�� �i�j�_�^�h�k�l�Z�\�e�y�_�l�� �\�h�a�f�h�`�g�h�k�l�b�� �^�e�y�� �^�_�y�l�_�e�v�g�h�k�l�b���� �q�_�j�_�a��

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

�p�_�g�g�h�k�l�_�c�� �d�m�e�v�l�m�j�u�� �h�[�s�_�k�l�\�Z�� �\�� �i�e�h�k�d�h�k�l�v�� �\�g�m�l�j�_�g�g�_�]�h�� �k�h�^�_�j�`�Z�g�b�y�� �q�_�e�h�\�_�d�Z����

�A�^�_�k�v���� �d�Z�d�� �b�� �\�� �d�m�e�v�l�m�j�_�� �\�� �p�_�e�h�f���� �j�Z�a�\�_�j�l�u�\�Z�_�l�k�y�� �i�j�h�p�_�k�k�� �h�k�\�h�_�g�b�y�� �e�b�q�g�h�k�l�v�x��

�g�h�\�u�o���p�_�g�g�h�k�l�_�c�����i�j�h�b�k�o�h�^�b�l���g�Z���w�l�h�c���h�k�g�h�\�_���\�u�j�Z�[�h�l�d�Z���m�k�l�Z�g�h�\�h�d�����p�_�g�g�h�k�l�g�u�o��

�h�j�b�_�g�l�Z�p�b�c���� �k�h�p�b�Z�e�v�g�u�o���i�h�l�j�_�[�g�h�k�l�_�c�� �b���l���i���� �G�h�� �w�l�h�� �l�h�e�v�d�h���h�^�g�Z���k�l�h�j�h�g�Z���^�_�e�Z����

�>�j�m�]�Z�y���a�Z�d�e�x�q�Z�_�l�k�y���\���l�h�f�����q�l�h���e�b�q�g�h�k�l�v���\�d�e�x�q�Z�_�l�k�y���\���Z�d�l�b�\�g�m�x���^�_�y�l�_�e�v�g�h�k�l�v���\��



84 
 

�w�l�h�c���\�Z�`�g�h�c���k�n�_�j�_���k�h�p�b�Z�e�v�g�h�c���`�b�a�g�b���h�[�s�_�k�l�\�Z�����h�g�Z���i�j�_�\�j�Z�s�Z�_�l�k�y���\�� �m�q�Z�k�l�g�b�d�Z��

�d�h�e�e�_�d�l�b�\�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b�� 

�D�Z�d�� �m�`�_�� �]�h�\�h�j�b�e�h�k�v�� �j�Z�g�_�_���� �\�� �k�h�p�b�Z�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �e�b�q�g�h�k�l�b��

�^�\�b�`�m�s�b�f�b�k�y���k�b�e�Z�f�b���y�\�e�y�x�l�k�y���i�j�_�`�^�_���\�k�_�]�h���i�h�l�j�_�[�g�h�k�l�b�����b�g�l�_�j�_�k�u���h�[�s�_�k�l�\�Z����

�d�h�e�e�_�d�l�b�\�Z���� �\�� �l�h�c�� �b�e�b�� �b�g�h�c�� �k�l�_�i�_�g�b�� �m�k�\�h�_�g�g�u�_�� �e�b�q�g�h�k�l�v�x���� �K�l�_�i�_�g�v�� �i�j�b�g�y�l�b�y��

�e�b�q�g�h�k�l�v�x���h�[�s�_�k�l�\�_�g�g�u�o���i�h�l�j�_�[�g�h�k�l�_�c���b���p�_�e�_�c���\���h�[�e�Z�k�l�b���k�i�h�j�l�Z���\�u�y�\�e�y�_�l�k�y���g�Z��

�m�j�h�\�g�_�� �k�h�p�b�Z�e�v�g�h�c�� �Z�d�l�b�\�g�h�k�l�b���� �i�h�\�u�r�_�g�b�_�� �m�j�h�\�g�y�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b�� �\�h�k�i�b�l�Z�g�b�y��

�f�_�g�y�x�l�� �h�l�g�h�r�_�g�b�_�� �g�Z�j�h�^�Z�� �d�� �n�b�a�b�q�_�k�d�h�c�� �d�m�e�v�l�m�j�_�� �b�� �k�i�h�j�l�m���� �N�b�a�b�q�_�k�d�Z�y��

�d�m�e�v�l�m�j�Z���\�o�h�^�b�l���\���[�u�l���e�x�^�_�c���b���k�l�Z�g�h�\�b�l�k�y���h�[�t�_�d�l�b�\�g�h�c���i�h�l�j�_�[�g�h�k�l�v�x�� 

�K�h�p�b�Z�e�b�a�b�j�m�x�s�Z�y���j�h�e�v���n�b�a�b�q�_�k�d�h�c���d�m�e�v�l�m�j�u���b���k�i�h�j�l�Z���\�u�j�Z�`�Z�_�l�k�y���\���l�h�f����

�q�l�h�� �h�g�b�� �h�d�Z�a�u�\�Z�x�l�� �]�e�m�[�h�d�h�_�� �b�� �f�g�h�]�h�k�l�h�j�h�g�g�_�_�� �\�h�a�^�_�c�k�l�\�b�_�� �g�Z�� �k�m�s�g�h�k�l�g�u�_��

�k�l�h�j�h�g�u�� �q�_�e�h�\�_�d�Z���� �j�Z�a�\�b�\�Z�y�� �_�]�h�� �n�b�a�b�q�_�k�d�b�� �b�� �^�m�o�h�\�g�h�� �>������ �k���� ���@���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f����

�k�h�p�b�Z�e�b�a�Z�p�b�y�� �e�b�q�g�h�k�l�b�� �\�� �w�l�h�c�� �h�[�e�Z�k�l�b�� �g�Z�i�j�Z�\�e�_�g�Z�� �g�Z�� �l�h���� �q�l�h�[�u�� �d�Z�`�^�u�c�� �b�f�_�e��

�\�h�a�f�h�`�g�h�k�l�v�� �j�Z�a�\�b�l�v�� �k�\�h�b�� �n�b�a�b�q�_�k�d�b�_�� �b�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�_�� �k�i�h�k�h�[�g�h�k�l�b�� �b��

�j�_�Z�e�b�a�h�\�Z�l�v�� �b�o�� �\�� �h�[�s�_�k�l�\�_�g�g�h�� �i�h�e�_�a�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� ���h�j�]�Z�g�b�a�Z�l�h�j�k�d�h�c����

�i�_�^�Z�]�h�]�b�q�_�k�d�h�c�����g�Z�m�q�g�h�c���b���l���i������ 

�>�_�c�k�l�\�b�_�� �k�h�p�b�Z�e�b�a�b�j�m�x�s�_�c�� �j�h�e�b�� �k�i�h�j�l�Z�� �\�_�k�v�f�Z�� �f�g�h�]�h�h�[�j�Z�a�g�h���� �<��

�q�Z�k�l�g�h�k�l�b���� �h�g�h�� �i�j�h�y�\�e�y�_�l�k�y�� �b�� �q�_�j�_�a�� �_�]�h�� �b�g�l�_�]�j�Z�l�b�\�g�u�_�� �n�m�g�d�p�b�b���� �<�� �k�i�h�j�l�_��

�b�f�_�x�l�k�y���k�h�x�a�u���b���h�[�s�_�k�l�\�Z�����d�h�e�e�_�d�l�b�\�u���b���h�l�^�_�e�v�g�u�_���d�h�f�Z�g�^�u�����k�Z�f�Z���k�i�_�p�b�n�b�d�Z��

�k�i�h�j�l�Z�� �l�j�_�[�m�_�l�� �k�h�\�f�_�k�l�g�u�o�� �^�_�c�k�l�\�b�c���� �i�j�b�\�h�^�y�s�b�o�� �d�� �h�[�j�Z�a�h�\�Z�g�b�x��

�j�Z�a�g�h�h�[�j�Z�a�g�u�o���h�[�s�_�k�l�\�_�g�g�u�o���k�\�y�a�_�c���� 

�<���k�h�\�j�_�f�_�g�g�h�c���`�b�a�g�b���\�Z�`�g�_�c�r�m�x���j�h�e�v���b�]�j�Z�x�l���n�Z�d�l�h�j�u�����h�[�_�k�i�_�q�b�\�Z�x�s�b�_��

�j�Z�a�\�b�l�b�_�� �b�� �k�h�o�j�Z�g�_�g�b�_�� �k�h�p�b�Z�e�v�g�h�c�� �Z�d�l�b�\�g�h�k�l�b�� �e�x�^�_�c���� �D�� �b�o�� �q�b�k�e�m�� �h�l�g�h�k�y�l�k�y��

�n�b�a�b�q�_�k�d�b�_���k�b�e�u���q�_�e�h�\�_�d�Z�����d�h�l�h�j�u�_���h�[�_�k�i�_�q�b�\�Z�x�l���_�f�m���\�h�a�f�h�`�g�h�k�l�v���j�Z�[�h�l�Z�l�v���\��

�e�x�[�u�o�� �m�k�e�h�\�b�y�o���� �\�� �l�h�f�� �q�b�k�e�_���� �g�Z�i�j�b�f�_�j���� �\�� �]�e�m�[�b�g�Z�o�� �h�d�_�Z�g�Z���� �\�� �d�h�k�f�h�k�_�� �b�� �l���^����

�h�[�_�k�i�_�q�b�\�Z�x�l�� �\�u�k�h�d�m�x�� �j�Z�[�h�l�h�k�i�h�k�h�[�g�h�k�l�v�� �\�� �k�l�Z�j�h�k�l�b���� �d�h�]�^�Z�� �q�_�e�h�\�_�d�� �g�Z�^�_�e�_�g��

�h�]�j�h�f�g�u�f�� �`�b�a�g�_�g�g�u�f�� �h�i�u�l�h�f���� �K�i�h�j�l�� �i�h�f�h�]�Z�_�l�� �i�h�e�g�_�_�� �b�� �]�e�m�[�`�_�� �j�Z�k�d�j�u�\�Z�l�v��

�k�i�h�k�h�[�g�h�k�l�b�� �b�� �\�h�a�f�h�`�g�h�k�l�b�� �q�_�e�h�\�_�d�Z�� �\�h�� �\�k�_�o�� �k�n�_�j�Z�o�� �`�b�a�g�b���� �I�e�Z�g�h�f�_�j�g�h�_�� �b��

�m�f�_�e�h�_�� �k�h�\�f�_�s�_�g�b�_�� �k�i�h�j�l�b�\�g�u�o�� �a�Z�g�y�l�b�c�� �k�� �h�[�s�_�k�l�\�_�g�g�h�� �i�h�e�_�a�g�u�f�� �l�j�m�^�h�f�� �b�e�b��



85 
 

�m�q�_�[�h�c�� �\�i�h�e�g�_�� �\�h�a�f�h�`�g�h�� �b�� �h�d�Z�a�u�\�Z�_�l�� �[�e�Z�]�h�i�j�b�y�l�g�h�_�� �\�h�a�^�_�c�k�l�\�b�_�� �g�Z��

�n�h�j�f�b�j�h�\�Z�g�b�_���e�b�q�g�h�k�l�b�� 

�:�d�l�b�\�g�h�k�l�v���f�h�e�h�^�_�`�b�����g�Z�i�j�b�f�_�j�����i�j�h�y�\�e�y�_�l�k�y���\���k�h�[�k�l�\�_�g�g�h�f���_�_���j�Z�a�\�b�l�b�b��

���i�h�\�u�r�_�g�b�_�� �m�j�h�\�g�y�� �h�[�j�Z�a�h�\�Z�g�b�y���� �h�k�\�h�_�g�b�_�� �^�m�o�h�\�g�u�o�� �p�_�g�g�h�k�l�_�c���� �\�k�_�k�l�h�j�h�g�g�_�_��

�j�Z�a�\�b�l�b�_�� �n�b�a�b�q�_�k�d�b�o�� �d�Z�q�_�k�l�\�� �b �^�\�b�]�Z�l�_�e�v�g�u�o�� �g�Z�\�u�d�h�\���� �b�� �\�� �h�l�^�Z�q�_�� �h�[�s�_�k�l�\�m��

�i�h�e�m�q�_�g�g�u�o���a�g�Z�g�b�c�����g�Z�\�u�d�h�\�����h�i�u�l�Z�� 

�N�b�a�b�q�_�k�d�Z�y�� �d�m�e�v�l�m�j�Z���± �w�l�h�� �k�h�p�b�Z�e�v�g�h�� �Z�d�l�b�\�g�Z�y�� �^�_�y�l�_�e�v�g�h�k�l�v���� �d�h�l�h�j�Z�y��

�q�Z�k�l�h�� �i�j�h�l�_�d�Z�_�l�� �\�� �m�k�e�h�\�b�y�o�� �d�h�e�e�_�d�l�b�\�g�h�k�l�b�� �^�_�c�k�l�\�b�c�� ���k�i�h�j�l�b�\�g�u�_�� �d�h�f�Z�g�^�u����

�d�h�e�e�_�d�l�b�\�u�����h�[�s�_�k�l�\�Z���b���l���i���������©�L�h�e�v�d�h���\ �d�h�e�e�_�d�l�b�\�_���b�g�^�b�\�b�^���i�h�e�m�q�Z�_�l���k�j�_�^�k�l�\�Z��

�^�Z�x�s�b�_�� �_�f�m�� �\�h�a�f�h�`�g�h�k�l�v�� �\�k�_�k�l�h�j�h�g�g�_�]�h�� �j�Z�a�\�b�l�b�y�� �k�\�h�b�o�� �a�Z�^�Z�l�d�h�\���� �b����

�k�e�_�^�h�\�Z�l�_�e�v�g�h�����l�h�e�v�d�h���\���d�h�e�e�_�d�l�b�\�_���\�h�a�f�h�`�g�Z���e�b�q�g�Z�y���k�\�h�[�h�^�Z�ª����- �i�b�k�Z�e���D�����F�Z�j�dc 

�>�������k���������@���� 

�N�b�a�b�q�_�k�d�Z�y�� �d�m�e�v�l�m�j�Z�� �y�\�e�y�_�l�k�y�� �h�^�g�h�c�� �b�a�� �l�_�o�� �k�n�_�j�� �k�h�p�b�Z�e�v�g�h�c��

�^�_�y�l�_�e�v�g�h�k�l�b�����d�h�l�h�j�Z�y���k�i�h�k�h�[�k�l�\�m�_�l���i�j�h�y�\�e�_�g�b�x���d�h�f�f�m�g�b�d�Z�l�b�\�g�h�k�l�b���e�b�q�g�h�k�l�b����

�<�� �w�l�h�c�� �k�n�_�j�_�� �g�Z�� �\�u�k�h�d�h�f�� �w�f�h�p�b�h�g�Z�e�v�g�h�f�� �m�j�h�\�g�_�� �j�_�Z�e�b�a�h�\�Z�e�Z�k�v�� �h�^�g�Z�� �b�a��

�\�Z�`�g�_�c�r�b�o���h�[�s�_�k�l�\�_�g�g�u�o���i�h�l�j�_�[�g�h�k�l�_�c���± �i�h�l�j�_�[�g�h�k�l�v���h�[�s�_�g�b�b���k���e�x�^�v�f�b�� 

�K�i�h�j�l�� �i�h�a�\�h�e�y�_�l�� �\�u�y�\�e�y�l�v�� �g�h�\�u�_�� �Z�k�i�_�d�l�u�� �k�m�s�g�h�k�l�b���q�_�e�h�\�_�d�Z���� �i�h�k�d�h�e�v�d�m��

�h�g�� �k�h�a�^�Z�_�l�� �m�k�e�h�\�b�y�� �b�� �i�j�_�^�h�k�l�Z�\�e�y�_�l�� �\�h�a�f�h�`�g�h�k�l�b�� �^�e�y�� �^�_�y�l�_�e�v�g�h�k�l�b���� �q�_�j�_�a��

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

�p�_�g�g�h�k�l�_�c���d�m�e�v�l�m�j�u���h�[�s�_�k�l�\�Z���\���i�e�h�k�d�h�k�l�v���\�g�m�l�j�_�g�g�_�]�h���k�h�^�_�j�`�Z�g�b�y���q�_�e�h�\�_�d�Z�� 

�<�� �k�h�p�b�h�e�h�]�b�b�� �\�u�^�_�e�y�x�l�k�y�� �^�\�Z�� �m�j�h�\�g�y�� �k�h�p�b�Z�e�b�a�Z�p�b�b���� �i�_�j�\�b�q�g�u�c�� �b��

�\�l�h�j�b�q�g�u�c���� �D�Z�`�^�u�c�� �m�j�h�\�_�g�v�� �b�f�_�_�l�� �k�\�h�b�o�� �Z�]�_�g�l�h�\�� �b�� �b�g�k�l�b�l�m�l�h�\�� �k�h�p�b�Z�e�b�a�Z�p�b�b����

�:�]�_�g�l�Z�f�b�� �k�h�p�b�Z�e�b�a�Z�p�b�b�� �y�\�e�y�x�l�k�y�� �d�h�g�d�j�_�l�g�u�_�� �e�x�^�b���� �d�h�l�h�j�u�_�� �h�l�\�_�l�k�l�\�_�g�g�u�� �a�Z��

�i�_�j�_�^�Z�q�m�� �d�m�e�v�l�m�j�g�h�]�h�� �h�i�u�l�Z���� �B�g�k�l�b�l�m�l�u�� �k�h�p�b�Z�e�b�a�Z�p�b�b���± �w�l�h�� �m�q�j�_�`�^�_�g�b�y����

�d�h�l�h�j�u�_���\�e�b�y�x�l���g�Z���i�j�h�p�_�k�k���k�h�p�b�Z�e�b�a�Z�p�b�b���b���g�Z�i�j�Z�\�e�y�x�l���_�]�h���>�������k���������@�� 

�I�_�j�\�b�q�g�Z�y���k�h�p�b�Z�e�b�a�Z�p�b�y���i�j�h�b�k�o�h�^�b�l���\���k�n�_�j�_���f�_�`�e�b�q�g�h�k�l�g�u�o���h�l�g�h�r�_�g�b�c��

�\�� �f�Z�e�u�o�� �]�j�m�i�i�Z�o���� �I�_�j�\�b�q�g�u�f�b�� �Z�]�_�g�l�Z�f�b�� �k�h�p�b�Z�e�b�a�Z�p�b�b�� �y�\�e�y�x�l�k�y���� �j�h�^�b�l�_�e�b����

�[�e�b�a�d�b�_�� �b�� �^�Z�e�v�g�b�_�� �j�h�^�k�l�\�_�g�g�b�d�b���� �^�j�m�a�v�y�� �k�_�f�v�b���� �k�\�_�j�k�l�g�b�d�b���� �i�j�_�i�h�^�Z�\�Z�l�_�e�b����

�\�j�Z�q�b���� �l�j�_�g�_�j�u�� �b�� �l���^���� �W�l�h�� �h�d�j�m�`�_�g�b�_�� �h�d�Z�a�u�\�Z�_�l�� �\�e�b�y�g�b�_�� �g�Z�� �n�h�j�f�b�j�h�\�Z�g�b�_��

�e�b�q�g�h�k�l�b�� 



86 
 

�<�l�h�j�b�q�g�Z�y�� �k�h�p�b�Z�e�b�a�Z�p�b�y�� �i�j�h�b�k�o�h�^�b�l�� �g�Z�� �m�j�h�\�g�_�� �[�h�e�v�r�b�o�� �k�h�p�b�Z�e�v�g�u�o��

�]�j�m�i�i�� �b�� �b�g�k�l�b�l�m�l�h�\���� �<�l�h�j�b�q�g�u�_�� �Z�]�_�g�l�u���± �w�l�h�� �n�h�j�f�Z�e�v�g�u�_�� �h�j�]�Z�g�b�a�Z�p�b�b����

�h�n�b�p�b�Z�e�v�g�u�_�� �m�q�j�_�`�^�_�g�b�y���� �i�j�_�^�k�l�Z�\�b�l�_�e�b�� �Z�^�f�b�g�b�k�l�j�Z�p�b�b�� �r�d�h�e�u���� �Z�j�f�b�b����

�]�h�k�m�^�Z�j�k�l�\�Z���b���l���^���� 

�<�� �g�Z�q�Z�e�_�� �k�\�h�_�c�� �k�i�h�j�l�b�\�g�h�c�� �d�Z�j�v�_�j�u�� �f�h�e�h�^�h�c�� �k�i�h�j�l�k�f�_�g�� �d�h�g�l�Z�d�l�b�j�m�_�l�� �k��

�k�h�i�_�j�g�b�d�Z�f�b���� �q�e�_�g�Z�f�b�� �k�\�h�_�c�� �d�h�f�Z�g�^�u���� �\�a�Z�b�f�h�^�_�c�k�l�\�m�_�l�� �k�� �l�j�_�g�_�j�Z�f�b�� �b��

�k�h�i�j�b�d�Z�k�Z�_�l�k�y�� �k�m�^�v�y�f�b���� �W�l�b�� �d�h�g�d�j�_�l�g�u�_�� �e�x�^�b�� ���g�h�\�u�_�� �Z�]�_�g�l�u�� �k�h�p�b�Z�e�b�a�Z�p�b�b������

�h�l�\�_�l�k�l�\�_�g�g�u�_�� �a�Z�� �\�h�k�i�b�l�Z�g�b�_�� �b�� �h�[�j�Z�a�h�\�Z�g�b�_���� �h�[�m�q�_�g�b�_�� �d�m�e�v�l�m�j�g�u�f�� �g�h�j�f�Z�f�� �b��

�h�[�j�Z�a�p�Z�f���i�h�\�_�^�_�g�b�y�����h�[�_�k�i�_�q�b�\�Z�x�s�b�_���w�n�n�_�d�l�b�\�g�h�_���h�k�\�h�_�g�b�_���g�h�\�h�c���k�h�p�b�Z�e�v�g�h�c��

�j�h�e�b���� �\�� �d�h�l�h�j�h�c�� �h�d�Z�a�u�\�Z�_�l�k�y�� �f�h�e�h�^�h�c�� �k�i�h�j�l�k�f�_�g���� �<�� �i�_�j�\�b�q�g�h�c�� �k�h�p�b�Z�e�b�a�Z�p�b�b��

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

�:�]�_�g�l�Z�f�b���i�_�j�\�b�q�g�h�c���k�h�p�b�Z�e�b�a�Z�p�b�b���j�_�[�_�g�d�Z�����b�]�j�Z�x�s�b�f�b���]�e�Z�\�_�g�k�l�\�m�x�s�m�x���j�h�e�v����

�\�u�k�l�m�i�Z�x�l���j�h�^�b�l�_�e�b�����L�j�_�g�_�j���b�]�j�Z�_�l���h�^�g�m���b�a���\�_�^�m�s�b�o���j�h�e�_�c�� 

�:�]�_�g�l�Z�f�b���\�l�h�j�b�q�g�h�c���k�h�p�b�Z�e�b�a�Z�p�b�b���f�h�]�m�l���[�u�l�v���j�m�d�h�\�h�^�b�l�_�e�b���k�i�h�j�l�b�\�g�h�]�h��

�d�e�m�[�Z���� �k�m�^�v�b���� �D�h�g�l�Z�d�l�u�� �k�i�h�j�l�k�f�_�g�Z�� �k�� �l�Z�d�b�f�b�� �Z�]�_�g�l�Z�f�b�� �i�j�h�b�k�o�h�^�y�l�� �j�_�`�_���� �h�g�b��

�f�_�g�_�_�� �i�j�h�^�h�e�`�b�l�_�e�v�g�u���� �Z�� �b�o�� �\�h�a�^�_�c�k�l�\�b�_���� �d�Z�d�� �i�j�Z�\�b�e�h���� �f�_�g�_�_�� �]�e�m�[�h�d�h�_���� �q�_�f�� �m��

�i�_�j�\�b�q�g�u�o���Z�]�_�g�l�h�\�� 

�?�k�e�b�� �i�_�j�\�b�q�g�Z�y�� �k�h�p�b�Z�e�b�a�Z�p�b�y�� �g�Z�b�[�h�e�_�_�� �b�g�l�_�g�k�b�\�g�h�� �i�j�h�o�h�^�b�l�� �\�� �i�_�j�\�h�c��

�i�h�e�h�\�b�g�_���`�b�a�g�b�����l�h���\�l�h�j�b�q�g�Z�y���k�h�p�b�Z�e�b�a�Z�p�b�y���h�o�\�Z�l�u�\�Z�_�l���\�l�h�j�m�x���i�h�e�h�\�b�g�m���`�b�a�g�b��

�q�_�e�h�\�_�d�Z���� �d�h�]�^�Z�� �h�g�� �k�l�Z�e�d�b�\�Z�_�l�k�y�� �k�� �n�h�j�f�Z�e�v�g�u�f�b�� �h�j�]�Z�g�b�a�Z�p�b�y�f�b�� �b��

�m�q�j�_�`�^�_�g�b�y�f�b���� �g�Z�a�u�\�Z�_�f�u�f�b�� �b�g�k�l�b�l�m�l�h�f�� �\�l�h�j�b�q�g�h�c�� �k�h�p�b�Z�e�b�a�Z�p�b�b���± 

�N�_�^�_�j�Z�e�v�g�u�f�� �Z�]�_�g�l�k�l�\�h�f�� �i�h�� �n�b�a�b�q�_�k�d�h�c�� �d�m�e�v�l�m�j�_���� �k�i�h�j�l�m�� �b�� �l�m�j�b�a�f�m����

�n�_�^�_�j�Z�p�b�y�f�b�����k�j�_�^�k�l�\�Z�f�b���f�Z�k�k�h�\�h�c���b�g�n�h�j�f�Z�p�b�b�����K�F�B�����b���l���^�����>�������k�����������@�� 

�<���p�_�e�h�f���k�h�p�b�Z�e�b�a�Z�p�b�y���e�b�q�g�h�k�l�b���\���k�i�h�j�l�_���^�h�e�`�g�Z���h�[�_�k�i�_�q�b�\�Z�l�v���Z�d�l�b�\�g�m�x��

�b�� �i�j�h�^�h�e�`�b�l�_�e�v�g�m�x�� �k�i�h�j�l�b�\�g�m�x�� �`�b�a�g�v���� �b�� �]�Z�j�Z�g�l�b�j�h�\�Z�l�v�� �w�n�n�_�d�l�b�\�g�m�x��

�h�[�s�_�k�l�\�_�g�g�m�x���b�g�l�_�]�j�Z�p�b�x�� 

 

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

�������E�m�[�u�r�_�\�Z �E���B�����K�h�p�b�h�e�h�]�b�y���n�b�a�b�q�_�k�d�h�c���d�m�e�v�l�m�j�u���b���k�i�h�j�l�Z���>�L�_�d�k�l�@�����E���B����

�E�m�[�u�r�_�\�Z�����± �F�h�k�d�\�Z�����:�d�Z�^�_�f�b�y�����������������± ���������k�� 



87 
 

������ �I�h�g�h�f�Z�j�_�\�� �G���B���� �K�i�h�j�l�� �b�� �k�h�p�b�Z�e�b�a�Z�p�b�y�� �e�b�q�g�h�k�l�b�� �>�L�_�d�k�l�@���� �G���B����

�I�h�g�h�f�Z�j�_�\���������L�_�h�j�b�y���b���i�j�Z�d�l�b�d�Z���n�b�a�b�q�_�k�d�h�c���d�m�e�v�l�m�j�u�����± �F�h�k�d�\�Z�����������������‹���������± �K����

6-9. 

������ �F�Z�j�d�k�� �D���� �b�� �W�g�]�_�e�v�k�� �N���� �K�h�q�b�g�_�g�b�y�� �>�L�_�d�k�l�@���� �D���� �F�Z�j�d�k�� �b�� �N���� �W�g�]�_�e�v�k�����± 

�F�h�k�d�\�Z�����I�Z�j�l�b�a�^�Z�l�����������������± �L�����������± ���������k�� 

������ �K�Z�f�h�h�[�j�Z�a�h�\�Z�g�b�_�� �d�Z�d�� �k�h�p�b�h�e�h�]�b�q�_�k�d�Z�y�� �i�j�h�[�e�_�f�Z�� �>�L�_�d�k�l�@���� �=���?����

�A�[�h�j�h�\�k�d�b�c�����?���:�����R�m�d�e�b�g�Z���������K�h�p�b�h�e�h�]�b�q�_�k�d�b�_���b�k�k�e�_�^�h�\�Z�g�b�y�����± �F�h�k�d�\�Z�����������������‹��

10. �± �K. 78-87. 

������ �D�j�Z�\�q�_�g�d�h�� �:���B���� �K�h�p�b�h�e�h�]�b�y���� �H�[�s�b�c�� �d�m�j�k�� �>�L�_�d�k�l�@���� �:���B���� �D�j�Z�\�q�_�g�d�h����

�M�q�_�[�g�h�_���i�h�k�h�[�b�_�����± �F�h�k�d�\�Z�����I�?�J�K�W�����������������± ���������k�� 

�‹���B���J�����F�Z�]�j�m�i�h�\�������������� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



88 
 

�L�?�O�G�B�Q�?�K�D�B�?���G�:�M�D�B 

 

�M�>�D������������������������������������������ 

�F�H�>�?�E�B�J�H�<�:�G�B�?���K�B�K�L�?�F�U���W�E�?�D�L�J�H�F�:�=�G�B�L�G�H�=�H��

�I�H�A�B�P�B�H�G�B�J�H�<�:�G�B�Y���G�:���I�E�H�K�D�H�K�L�B 

�E�m�d�v�y�g�h�\���?���:��1�����K�_�f�_�g�h�\���<���K��2�����>�h�e�]�b�o���:���<��3 
1-�d�Z�g�^�����l�_�o�g�����g�Z�m�d�����^�h�p�_�g�l�����a�Z�\�����d�Z�n�_�^�j�h�c���©�J�h�[�h�l�h�l�_�o�g�b�d�Z���b���f�_�o�Z�l�j�h�g�b�d�Z�ª����2-�Z�k�i�b�j�Z�g�l��  

3 - �f�Z�]�b�k�l�j�Z�g�l 
1,2,3- �N�=�;�H�M���<�H���©�>�h�g�k�d�h�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���l�_�o�g�b�q�_�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l�ª 

  

�:�g�g�h�l�Z�p�b�y�����<�� �k�l�Z�l�v�_�� �j�Z�k�k�f�h�l�j�_�g�� �i�j�h�p�_�k�k�� �f�h�^�_�e�b�j�h�\�Z�g�b�y�� �k�b�k�l�_�f�u��

�w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�����K�W�F�I�����\���^�\�m�f�_�j�g�h�f���i�j�h�k�l�j�Z�g�k�l�\�_�����;�u�e�Z��

�j�Z�a�j�Z�[�h�l�Z�g�Z�� �f�h�^�_�e�v�� �w�e�_�d�l�j�h�f�Z�]�g�b�l�g�u�o�� �i�j�h�p�_�k�k�h�\�� �f�_�`�^�m�� �g�_�k�d�h�e�v�d�b�f�b��

�i�j�b�_�f�g�b�d�Z�f�b�� �b�� �h�^�g�b�f�� �b�k�l�h�q�g�b�d�h�f�� �i�h�e�y�� �^�e�y�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �k�l�j�m�d�l�m�j�u�� �b��

�Z�e�]�h�j�b�l�f�h�\�� �K�W�F�I���� �J�Z�a�j�Z�[�h�l�Z�g�� �Z�e�]�h�j�b�l�f�� �©�]�h�e�h�k�h�\�Z�g�b�y�ª�� �^�e�y�� �j�_�r�_�g�b�y�� �a�Z�^�Z�q�b��

�d�j�m�]�h�\�h�c�� �e�Z�l�_�j�Z�p�b�b���� �>�h�d�Z�a�Z�g�Z�� �Z�e�]�h�j�b�l�f�b�q�_�k�d�Z�y�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�b�y��

�b�k�d�m�k�k�l�\�_�g�g�u�o�� �g�_�c�j�h�g�g�u�o�� �k�_�l�_�c�� �\�� �a�Z�^�Z�q�_�� �i�h�e�m�q�_�g�b�y�� �d�h�h�j�^�b�g�Z�l�� �b�k�l�h�q�g�b�d�Z��

�f�Z�]�g�b�l�g�h�]�h�� �i�h�e�y�� �i�h�� �b�a�f�_�j�_�g�b�y�f�� �W�>�K�� �\�� �i�j�b�_�f�g�u�o�� �d�Z�l�m�r�d�Z�o���� �H�[�g�Z�j�m�`�_�g�Z��

�a�Z�\�b�k�b�f�h�k�l�v�� �i�h�]�j�_�r�g�h�k�l�b�� �i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�� �b�k�l�h�q�g�b�d�Z�� �i�h�e�y�� �h�l�� �d�h�e�b�q�_�k�l�\�Z��

�i�j�b�_�f�g�u�o���d�Z�l�m�r�_�d�� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�����w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�_�� �i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�_���� �f�h�^�_�e�b�j�h�\�Z�g�b�_��

�k�b�k�l�_�f�����b�k�d�m�k�k�l�\�_�g�g�Z�y���g�_�c�j�h�g�g�Z�y���k�_�l�v�� 

  

MODELING OF ELECTROMAGNETIC POSITIONING SYSTEM ON 

PLANE 

Lukianov E.A., Semenov V.S., Dolgikh A.V. 

Abstract: This article describes modeling of electromagnetic positioning system 

(EMPS) in two-dimensional space. Was developed a mathematical model of 

electromagnetic processes between multiple receiver coils and one field source coil for 

research in structures and algorithms of EMPS. An algorithm of "voting" for solving 

the problem of circular lateration was developed. Proved algorithmic efficiency of 
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artificial neural networks in the problem of obtaining coordinates of the source of the 

magnetic field by measuring the induced voltage in the receiver coils. The dependence 

of the positioning error of the field source from the number of receiver coil was 

obtained. 

Key words: electromagnetic positioning, system modeling, artificial neural network. 
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�k�e�_�^�m�x�s�b�o���o�Z�j�Z�d�l�_�j�b�k�l�b�d���\���j�Z�[�h�q�_�c���a�h�g�_���h�[�t�_�f�h�f���u���Ï �7: 

�”���L�h�q�g�h�k�l�v���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y���s �f�f  �i�h���e�b�g�_�c�g�u�f���d�h�h�j�^�b�g�Z�l�Z�f�� 

�”���L�h�q�g�h�k�l�v���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y���s�â �i�h���m�]�e�h�\�u�f���d�h�h�j�^�b�g�Z�l�Z�f�� 

�”���J�Z�[�h�l�Z���\���j�_�`�b�f�_���j�_�Z�e�v�g�h�]�h���\�j�_�f�_�g�b�� 

�K�b�k�l�_�f�u�� �i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y���� �h�k�g�h�\�Z�g�g�u�_�� �g�Z�� �b�k�i�h�e�v�a�h�\�Z�g�b�b�� �w�n�n�_�d�l�h�\��

�w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�c���b�g�^�m�d�p�b�b���b���a�Z�\�b�k�b�f�h�k�l�b���W�>�K���b�g�^�m�d�p�b�b���\���i�j�b�_�f�g�h�c���d�Z�l�m�r�d�_��

�h�l �j�Z�k�k�l�h�y�g�b�y�� �^�h�� �b�k�l�h�q�g�b�d�Z�� �w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h�� �i�h�e�y�� �e�b�r�_�g�u�� �g�_�^�h�k�l�Z�l�d�h�\����

�k�\�h�c�k�l�\�_�g�g�u�o�� �k�b�k�l�_�f�Z�f���� �i�_�j�_�q�b�k�e�_�g�g�u�f�� �\�u�r�_���� �L�Z�d�b�_�� �k�b�k�l�_�f�u�� �i�h�e�m�q�b�e�b��

�g�Z�a�\�Z�g�b�_���k�b�k�l�_�f���w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�����K�W�F�I�������H�g�b���\�h�a�g�b�d�e�b��

�\�� �K�R�:�� �b�� �g�Z�b�[�h�e�_�_�� �r�b�j�h�d�h�� �b�k�i�h�e�v�a�m�x�l�k�y�� �k�_�]�h�^�g�y�� �\�� �\�h�_�g�g�h�c�� �Z�\�b�Z�p�b�b�� �^�e�y��

�i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�� �r�e�_�f�Z�� �i�b�e�h�l�Z�� �\�� �d�Z�[�b�g�_�� �k�Z�f�h�e�_�l�Z���� �Z�� �l�Z�d�`�_�� �\�� �[�j�h�g�_�l�Z�g�d�h�\�h�f��

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

�± �w�l�h���K�R�:�����=�h�e�e�Z�g�^�b�y���b���=�_�j�f�Z�g�b�y�����H�^�g�Z�d�h���\���g�Z�k�l�h�y�s�_�_���\�j�_�f�y���l�Z�d�`�_���g�_�l���K�W�F�I����

�h�[�_�k�i�_�q�b�\�Z�x�s�b�o���a�Z�y�\�e�_�g�g�u�_���\�u�r�_���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� 
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�G�_�h�[�o�h�^�b�f�h���h�l�f�_�l�b�l�v�����q�l�h���j�Z�a�j�Z�[�h�l�d�h�c���i�h�^�h�[�g�u�o���k�b�k�l�_�f���\���f�b�j�_���a�Z�g�b�f�Z�_�l�k�y��

�[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�c���� �h�^�g�Z�d�h�� �\�� �J�h�k�k�b�b�� �j�Z�[�h�l�u�� �\�� �w�l�h�c�� �h�[�e�Z�k�l�b��

�i�j�Z�d�l�b�q�_�k�d�b���g�_���\�_�^�m�l�k�y�����F�h�`�g�h���i�j�b�\�_�k�l�b���g�_�k�d�h�e�v�d�h���h�l�_�q�_�k�l�\�_�g�g�u�o���i�m�[�e�b�d�Z�p�b�c��

[1-���@���i�h���w�l�h�c���l�_�f�_�����;�h�e�v�r�b�g�k�l�\�h���b�a���g�b�o���k�\�y�a�Z�g�h���k���j�Z�[�h�l�Z�f�b���@�_�e�Z�f�k�d�h�]�h���F���<�����± 

�\�_�^�m�s�_�]�h���j�h�k�k�b�c�k�d�h�]�h���m�q�_�g�h�]�h���\���h�[�e�Z�k�l�b���w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y����

�J�_�r�_�g�b�y���� �i�h�e�m�q�_�g�g�u�_�� �b�f���� �f�h�]�m�l�� �[�u�l�v�� �i�j�Z�d�l�b�q�_�k�d�b�� �i�j�b�f�_�g�b�f�u�� �\�� �j�Z�a�e�b�q�g�u�o��

�h�l�j�Z�k�e�y�o���� �h�^�g�Z�d�h�� �j�Z�a�j�Z�[�h�l�Z�g�g�u�_�� �f�_�l�h�^�u�� �b�� �Z�e�]�h�j�b�l�f�u�� �g�_�� �i�h�a�\�h�e�y�x�l�� �^�h�k�l�b�q�v��

�l�j�_�[�m�_�f�u�o���o�Z�j�Z�d�l�_�j�b�k�l�b�d���� 

�<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �k�b�k�l�_�f�Z�� �w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h��

�i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y���� �\�� �d�h�l�h�j�h�c�� �f�Z�]�g�b�l�g�h�_�� �i�h�e�_�� �y�\�e�y�_�l�k�y�� �i�_�j�_�f�_�g�g�u�f����

�k�b�g�m�k�h�b�^�Z�e�v�g�u�f���� �I�j�_�^�i�j�b�g�b�f�Z�_�l�k�y�� �i�h�i�u�l�d�Z�� �h�i�j�_�^�_�e�b�l�v�� �a�Z�\�b�k�b�f�h�k�l�v�� �h�r�b�[�d�b��

�i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�� �l�Z�d�h�c�� �k�b�k�l�_�f�u�� �h�l�� �_�_�� �h�k�g�h�\�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\�� �b�� �Z�e�]�h�j�b�l�f�h�\��

�\�u�q�b�k�e�_�g�b�y�� �d�h�h�j�^�b�g�Z�l�� �b�k�l�h�q�g�b�d�Z�� �f�Z�]�g�b�l�g�h�]�h�� �i�h�e�y�� �i�h�� �\�_�d�l�h�j�m�� �a�g�Z�q�_�g�b�c�� �W�>�K��

�b�g�^�m�d�p�b�b�� �\�� �i�j�b�_�f�g�u�o�� �d�Z�l�m�r�d�Z�o���� �D�� �h�k�g�h�\�g�u�f�� �i�Z�j�Z�f�_�l�j�Z�f�� �h�l�g�_�k�_�g�u����

�i�h�]�j�_�r�g�h�k�l�v�� �b�a�f�_�j�_�g�b�y�� �W�>�K�� �b�g�^�m�d�p�b�b���� �d�h�e�b�q�_�k�l�\�h�� �^�Z�l�q�b�d�h�\�� �k�b�k�l�_�f�u�� �b 

�l�h�q�g�h�k�l�v���b�o���j�Z�a�f�_�s�_�g�b�y���\���h�[�t�_�f�_���j�Z�[�h�q�_�c���a�h�g�u�����j�Z�a�f�_�j���j�Z�[�h�q�_�c���a�h�g�u�� 

 �<�� �h�k�g�h�\�_�� �i�j�h�\�_�^�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �e�_�`�b�l�� �f�_�l�h�^�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h��

�f�h�^�_�e�b�j�h�\�Z�g�b�y���� �;�u�e�Z�� �k�h�a�^�Z�g�Z�� �f�Z�l�_�f�Z�l�b�q�_�k�d�Z�y�� �f�h�^�_�e�v�� �©n �i�j�b�_�f�g�b�d�h�\���± 1 

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

�k�b�k�l�_�f�u���b���Z�e�]�h�j�b�l�f�h�\���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y���i�j�b���j�Z�[�h�l�_���\���^�\�m�f�_�j�g�h�f���i�j�h�k�l�j�Z�g�k�l�\�_�� 

�J�_�a�m�e�v�l�Z�l�u�� �f�h�^�_�e�b�j�h�\�Z�g�b�y�� �i�h�a�\�h�e�y�x�l�� �m�k�l�Z�g�h�\�b�l�v�� �a�Z�\�b�k�b�f�h�k�l�v�� �h�r�b�[�d�b��

�i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�� �g�Z�� �i�e�h�k�d�h�k�l�b�� �h�l�� �m�i�h�f�y�g�m�l�u�o�� �j�Z�g�_�_�� �i�Z�j�Z�f�_�l�j�h�\�� �k�b�k�l�_�f�u����

�I�h�e�m�q�_�g�g�u�_�� �a�Z�\�b�k�b�f�h�k�l�b�� �i�h�f�h�]�m�l�� �h�i�j�_�^�_�e�b�l�v�� �^�Z�e�v�g�_�c�r�_�_�� �g�Z�i�j�Z�\�e�_�g�b�_��

�b�k�k�e�_�^�h�\�Z�g�b�c���\���w�l�h�c���h�[�e�Z�k�l�b�� 

�F�h�^�_�e�v�� �©n �i�j�b�_�f�g�b�d�h�\���± ���� �b�a�e�m�q�Z�l�_�e�v�ª�����I�h�k�d�h�e�v�d�m�� �a�Z�^�Z�q�Z��

�w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h�� �i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�� �i�h�^�j�Z�a�m�f�_�\�Z�_�l�� �g�Z�e�b�q�b�_���� �d�Z�d�� �f�b�g�b�f�m�f����

�l�j�_�o�� �i�j�b�_�f�g�b�d�h�\���� �[�u�e�Z�� �k�h�a�^�Z�g�Z�� �f�Z�l�_�f�Z�l�b�q�_�k�d�Z�y�� �f�h�^�_�e�v�� �i�j�h�p�_�k�k�h�\��

�w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y��n �i�j�b�_�f�g�b�d�h�\�� �b�� �h�^�g�h�]�h�� �b�a�e�m�q�Z�l�_�e�y�� �g�Z��

�i�e�h�k�d�h�k�l�b�����h�[�e�Z�^�Z�x�s�Z�y���k�e�_�^�m�x�s�b�f�b���i�Z�j�Z�f�_�l�j�Z�f�b�� 

�������D�h�e�b�q�_�k�l�\�h���i�j�b�_�f�g�u�o���d�Z�l�m�r�_�d���b�g�^�m�d�l�b�\�g�h�k�l�b��n�����r�l�� 
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������ �J�Z�a�f�_�j�� �j�Z�[�h�q�_�c�� �a�h�g�u��maxCoord���� �f���� �D�h�]�^�Z�� �a�Z�^�Z�g�� �j�Z�a�f�_�j�� �j�Z�[�h�q�_�c�� �a�h�g�u�� �b��

�d�h�e�b�q�_�k�l�\�h�� �i�j�b�_�f�g�b�d�h�\���� �f�h�^�_�e�v�� �Z�\�l�h�f�Z�l�b�q�_�k�d�b�� �i�h�a�b�p�b�h�g�b�j�m�_�l�� �i�j�b�_�f�g�b�d�b�� �\��

�\�_�j�r�b�g�Z�o���i�j�Z�\�b�e�v�g�h�]�h��n-�m�]�h�e�v�g�b�d�Z�����b�f�_�x�s�_�]�h���^�b�Z�f�_�l�j���h�i�b�k�Z�g�g�h�c���h�d�j�m�`�g�h�k�l�b��

maxCoord; 

�������K�j�_�^�g�_�d�\�Z�^�j�Z�l�b�q�_�k�d�h�_���h�l�d�e�h�g�_�g�b�_�����K�D�H����S �k�b�]�g�Z�e�Z���i�h�f�_�o�b�����g�Z�\�h�^�b�f�h�]�h��

�\�� �i�j�b�_�f�g�h�c�� �d�Z�l�m�r�d�_���� �F�h�^�_�e�v�� �i�h�a�\�h�e�y�_�l�� �j�_�Z�e�b�a�h�\�Z�l�v�� �a�Z�r�m�f�e�_�g�g�u�c 

�b�a�f�_�j�b�l�_�e�v�g�u�c���d�Z�g�Z�e�����I�j�b���g�h�j�f�Z�e�v�g�h�f���a�Z�d�h�g�_���j�Z�k�i�j�_�^�_�e�_�g�b�y���k�b�]�g�Z�e�Z���i�h�f�_�o�b���b��

�_�]�h�� �g�m�e�_�\�h�f�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�f�� �h�`�b�^�Z�g�b�b���� �K�D�H�� �r�m�f�Z�� �y�\�e�y�_�l�k�y�� �h�^�b�g�Z�d�h�\�u�f�� �^�e�y��

�e�x�[�h�]�h���i�j�b�_�f�g�b�d�Z���b���f�h�^�_�e�b�j�m�_�l���^�_�c�k�l�\�b�_���n�h�g�h�\�h�]�h���w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h���i�h�e�y���b��

�r�m�f�h�\�� �w�e�_�d�l�j�b�q�_�k�d�h�c�� �q�Z�k�l�b�� �b�a�f�_�j�b�l�_�e�v�g�h�c�� �k�o�_�f�u���� �F�]�g�h�\�_�g�g�u�_�� �a�g�Z�q�_�g�b�y��

�k�b�]�g�Z�e�Z���i�h�f�_�o�b���g�_�a�Z�\�b�k�b�f�u���\���j�Z�a�g�u�o���i�j�b�_�f�g�b�d�Z�o�� 

�F�h�^�_�e�v�� �i�h�a�\�h�e�y�_�l�� �\�u�q�b�k�e�y�l�v�� �d�h�h�j�^�b�g�Z�l�u�� �b�k�l�h�q�g�b�d�Z�� �i�h�e�y�� �g�Z�� �h�k�g�h�\�_�� �^�\�m�o��

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

�F�_�l�h�^���d�j�m�]�h�\�h�c���e�Z�l�_�j�Z�p�b�b���\�a�y�l�� �a�Z���h�k�g�h�\�m���Z�g�Z�e�b�l�b�q�_�k�d�h�]�h���j�_�r�_�g�b�y���a�Z�^�Z�q�b��

�i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y���� �>�Z�g�g�u�c�� �f�_�l�h�^�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �Z�e�]�h�j�b�l�f�� �j�Z�k�q�_�l�Z��

�d�h�h�j�^�b�g�Z�l�� �b�g�l�_�j�_�k�m�x�s�_�c�� �l�h�q�d�b�� �i�h�� �j�Z�k�k�l�h�y�g�b�y�f�� �^�h�� �g�_�_�� �h�l�� �l�j�_�o�� �b�� �[�h�e�_�_�� �^�j�m�]�b�o��

�l�h�q�_�d���� �:�\�l�h�j�Z�f�b�� �k�l�Z�l�v�b�� �[�u�e�� �j�Z�a�j�Z�[�h�l�Z�g�� �Z�e�]�h�j�b�l�f�� �©�]�h�e�h�k�h�\�Z�g�b�y�ª���� �d�h�l�h�j�u�c��

�j�_�r�Z�_�l�� �i�j�h�[�e�_�f�m�� �g�_�h�^�g�h�a�g�Z�q�g�h�k�l�b �j�_�r�_�g�b�c���� �i�h�e�m�q�_�g�g�u�o�� �i�j�b�� �d�j�m�]�h�\�h�c��

�e�Z�l�_�j�Z�p�b�b�����I�j�h�[�e�_�f�Z���i�j�h�b�e�e�x�k�l�j�b�j�h�\�Z�g�Z���g�Z���j�b�k�m�g�d�_�������b���a�Z�d�e�x�q�Z�_�l�k�y���\���l�h�f�����q�l�h��

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

�h�[�h�a�g�Z�q�_�g�g�u�_�� �i�_�j�_�d�j�_�k�l�b�y�f�b���� �<�g�m�l�j�_�g�g�y�y�� �h�d�j�m�`�g�h�k�l�v���± �w�l�h�� �j�Z�k�i�h�e�h�`�_�g�b�y��

�a�Z�^�Z�g�g�u�o���i�h�e�h�`�_�g�b�c���b�k�l�h�q�g�b�d�Z���i�h�e�y�����Z���h�[�e�Z�d�h���l�h�q�_�d�����j�Z�k�i�h�e�h�`�_�g�g�h�_���\�^�h�e�v���g�_�_��

�± �w�l�h�� �j�Z�k�q�_�l�g�u�_�� �d�h�h�j�^�b�g�Z�l�u �b�k�l�h�q�g�b�d�Z�� �i�h�e�y���� �G�Z�� �j�b�k�m�g�d�_�� ���� �i�h�d�Z�a�Z�g�u�� �]�j�Z�n�b�d�b��

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

�Z�e�]�h�j�b�l�f�Z�� �h�l�� �j�Z�a�f�_�j�g�h�k�l�b�� �\�o�h�^�g�u�o�� �^�Z�g�g�u�o���� �l���_���� �h�l�� �d�h�e�b�q�_�k�l�\�Z�� �i�j�b�_�f�g�u�o��

�d�Z�l�m�r�_�d�� 

�D�Z�d���i�h�d�Z�a�u�\�Z�_�l���Z�i�i�j�h�d�k�b�f�Z�p�b�y���d�j�b�\�u�o���g�Z���j�b�k�m�g�d�_���������k�e�h�`�g�h�k�l�v���Z�e�]�h�j�b�l�f�Z��

�d�j�m�]�h�\�h�c�� �e�Z�l�_�j�Z�p�b�b�� �^�_�c�k�l�\�b�l�_�e�v�g�h�� �k�h�h�l�\�_�l�k�l�\�m�_�l������ �:�•�6�;���� �Z�� �Z�e�]�h�j�b�l�f�� �j�Z�[�h�l�u��

�g�_�c�j�h�k�_�l�b�� �b�f�_�_�l�� �i�h�k�l�h�y�g�g�h�_�� �\�j�_�f�y�� �\�u�i�h�e�g�_�g�b�y������ �:�s�;���� �K�e�_�^�h�\�Z�l�_�e�v�g�h����

�b�k�i�h�e�v�a�h�\�Z�g�b�_�� �B�G�K�� �y�\�e�y�_�l�k�y�� �i�j�_�^�i�h�q�l�b�l�_�e�v�g�u�f�� �i�h�^�o�h�^�h�f�� �i�h�� �h�l�g�h�r�_�g�b�x�� �d��

�Z�g�Z�e�b�l�b�q�_�k�d�h�f�m�� �f�_�l�h�^�m���� �\�\�b�^�m�� �l�j�_�[�h�\�Z�g�b�c�� �d�� �k�d�h�j�h�k�l�b�� �j�Z�[�h�l�u�� �Z�e�]�h�j�b�l�f�Z��

�i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�� 
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�[�� 

�J�b�k������ �J�_�a�m�e�v�l�Z�l���f�h�^�_�e�b�j�h�\�Z�g�b�y���i�j�b���K�D�H���r�m�f�Z�����j�Z�\�g�h�f���������������<�����K�e�_�\�Z���± �Z�g�Z�e�b�l�b�q�_�k�d�h�_��

�j�_�r�_�g�b�_�����k�i�j�Z�\�Z���± �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h�_�����k�\�_�j�o�m���± �l�j�b���i�j�b�_�f�g�u�o���d�Z�l�m�r�d�b�����k�g�b�a�m���± �^�_�\�y�l�v�� 
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�J�b�k������ �<�j�_�f�y���\�u�i�h�e�g�_�g�b�y���j�Z�k�q�_�l�Z���d�h�h�j�^�b�g�Z�l�u���b�k�l�h�q�g�b�d�Z���i�h�e�y�����I�m�g�d�l�b�j�g�Z�y���e�b�g�b�y��

�k�h�h�l�\�_�l�k�l�\�m�_�l���Z�e�]�h�j�b�l�f�m���d�j�m�]�h�\�h�c���e�Z�l�_�j�Z�p�b�b�����k�i�e�h�r�g�Z�y���± �j�Z�[�h�l�_���g�_�c�j�h�k�_�l�b�� 

�<���o�h�^�_���f�h�^�_�e�b�j�h�\�Z�g�b�y���[�u�e�h���m�k�l�Z�g�h�\�e�_�g�h���� 

������ �H�i�j�_�^�_�e�_�g�b�_�� �e�b�g�_�c�g�u�o�� �d�h�h�j�^�b�g�Z�l�� �j�Z�k�i�h�e�h�`�_�g�b�y�� �b�k�l�h�q�g�b�d�Z��

�w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h �i�h�e�y�� �g�Z�� �h�k�g�h�\�_�� �w�n�n�_�d�l�h�\�� �w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�c�� �b�g�^�m�d�p�b�b�� �\��

�m�k�e�h�\�b�y�o���i�e�h�k�d�h�c���a�Z�^�Z�q�b���\�h�a�f�h�`�g�h���i�j�b���g�Z�e�b�q�b�b���l�j�_�o���b���[�h�e�_�_���i�j�b�_�f�g�b�d�h�\�� 

������ �G�Z�b�[�h�e�v�r�Z�y�� �i�h�]�j�_�r�g�h�k�l�v�� �\�u�q�b�k�e�_�g�b�y�� �d�h�h�j�^�b�g�Z�l�� �b�k�l�h�q�g�b�d�Z�� �i�h�e�y��

�g�Z�[�e�x�^�Z�_�l�k�y���\���i�j�h�k�l�j�Z�g�k�l�\�_�����j�Z�\�g�h�m�^�Z�e�_�g�g�h�f���h�l���l�h�c���b�e�b���b�g�h�c���i�Z�j�u���i�j�b�_�f�g�b�d�h�\�� 

������ �M�\�_�e�b�q�_�g�b�_�� �q�b�k�e�Z�� �i�j�b�_�f�g�b�d�h�\�� �i�h�a�\�h�e�y�_�l�� �i�h�\�u�k�b�l�v�� �l�h�q�g�h�k�l�v��

�i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y���^�e�y���b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h�]�h���Z�e�]�h�j�b�l�f�Z�����g�h���g�_���\�e�b�y�_�l���g�Z���l�h�q�g�h�k�l�v��

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

������ �I�j�b�� �d�h�e�b�q�_�k�l�\�_�� �i�j�b�_�f�g�b�d�h�\���� �[�h�e�v�r�_�f�� �l�j�_�o���� �B�G�K�� �^�Z�_�l�� �f�_�g�v�r�m�x��

�i�h�]�j�_�r�g�h�k�l�v���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�����q�_�f���Z�e�]�h�j�b�l�f���d�j�m�]�h�\�h�c���e�Z�l�_�j�Z�p�b�b�� 

�������G�_�c�j�h�k�_�l�v���\�u�q�b�k�e�y�_�l���i�h�e�h�`�_�g�b�_���b�k�l�h�q�g�b�d�Z���i�h�e�y���[�u�k�l�j�_�_�����q�_�f���Z�e�]�h�j�b�l�f��

�e�Z�l�_�j�Z�p�b�b�����i�j�b���e�x�[�h�f���d�h�e�b�q�_�k�l�\�_���i�j�b�_�f�g�u�o���d�Z�l�m�r�_�d���h�l���l�j�_�o���^�h���i�y�l�g�Z�^�p�Z�l�b�����I�j�b��

�w�l�h�f�� �\�j�_�f�y�� �j�Z�[�h�l�u�� �g�_�c�j�h�k�_�l�b�� �g�_���a�Z�\�b�k�b�l�� �h�l�� �d�h�e�b�q�_�k�l�\�Z�� �i�j�b�_�f�g�u�o�� �d�Z�l�m�r�_�d�� �\��

�^�b�Z�i�Z�a�h�g�_���h�l�������^�h�������� 

�A�Z�d�e�x�q�_�g�b�_�� �<�u�i�h�e�g�_�g�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �j�_�a�m�e�v�l�Z�l�u�� �f�h�^�_�e�b�j�h�\�Z�g�b�y�� �b��

�j�_�r�_�g�b�y�� �l�b�i�h�\�u�o�� �a�Z�^�Z�q�� �i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�� �g�Z�� �h�k�g�h�\�_�� �w�n�n�_�d�l�h�\��

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

�g�_�k�d�h�e�v�d�b�o���i�j�b�_�f�g�b�d�h�\���b���h�^�g�h�]�h���b�k�l�h�q�g�b�d�Z���i�h�e�y���g�Z���i�e�h�k�d�h�k�l�b�� 

������ �;�u�e�h�� �i�j�_�^�e�h�`�_�g�h�� �^�h�i�h�e�g�_�g�b�_�� �d�� �Z�e�]�h�j�b�l�f�m�� �d�j�m�]�h�\�h�c�� �e�Z�l�_�j�Z�p�b�b�� �g�Z��

�i�e�h�k�d�h�k�l�b�� 

������ �;�u�e�Z�� �i�h�e�m�q�_�g�Z�� �k�l�j�m�d�l�m�j�Z�� �g�_�c�j�h�k�_�l�b�� �^�e�y�� �k�b�k�l�_�f�u�� �w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h��

�i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y���g�Z���i�e�h�k�d�h�k�l�b���\���j�Z�[�h�q�_�c���a�h�g�_���i�e�h�s�Z�^�v�x�������Ï �6; 

������ �>�h�d�Z�a�Z�g�Z�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h�]�h�� �j�_�r�_�g�b�y��

�a�Z�^�Z�q�b�� �h�i�j�_�^�_�e�_�g�b�y�� �d�h�h�j�^�b�g�Z�l�� �j�Z�k�i�h�e�h�`�_�g�b�y�� �b�k�l�h�q�g�b�d�Z�� �i�h�e�y�� �i�h�� �a�g�Z�q�_�g�b�y�f��

�Z�f�i�e�b�l�m�^���W�>�K���i�h���k�j�Z�\�g�_�g�b�x���k���Z�g�Z�e�b�l�b�q�_�k�d�b�f�b���j�_�r�_�g�b�y�f�b�� 

�F�Z�l�_�f�Z�l�b�q�_�k�d�b�_�� �f�h�^�_�e�b���� �k�i�h�k�h�[�u�� �b�� �Z�e�]�h�j�b�l�f�u�� �i�e�Z�g�b�j�m�x�l�k�y�� �d��

�b�k�i�h�e�v�a�h�\�Z�g�b�x���i�j�b���j�Z�a�j�Z�[�h�l�d�_���k�b�k�l�_�f���w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�]�h���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y���\��

�l�j�_�o�f�_�j�g�h�f���i�j�h�k�l�j�Z�g�k�l�\�_�����^�e�y���h�i�j�_�^�_�e�_�g�b�y���d�h�h�j�^�b�g�Z�l���b���h�j�b�_�g�l�Z�p�b�b���b�k�l�h�q�g�b�d�Z��

�i�h�e�y�� 

  

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

�������@�_�e�Z�f�k�d�b�c���F���<�����W�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�_���i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�_���± �i�j�_�b�f�m�s�_�k�l�\�Z��

�b���h�[�e�Z�k�l�b���i�j�b�f�_�g�_�g�b�y���������W�e�_�d�l�j�h�g�b�d�Z���± �G�L�;�����1�����������������]�� 

������ �@�_�e�Z�f�k�d�b�c�� �F���<���� �I�h�e�g�h�_�� �i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�_�� �i�h�^�\�b�`�g�u�o�� �h�[�t�_�d�l�h�\�� �i�j�b��

�i�h�f�h�s�b���h�^�g�h�c���b�a�f�_�j�b�l�_�e�v�g�h�c���k�b�k�l�_�f�u���������:�\�b�Z�d�h�k�f�b�q�_�k�d�h�_���i�j�b�[�h�j�h�k�l�j�h�_�g�b�_���1����

�����������]�� 

�������<�h�e�d�h�\�b�p�d�b�c���:���D�������D�Z�j�r�Z�d�h�\���?���<�������I�Z�\�e�h�\���;���<�����H�k�h�[�_�g�g�h�k�l�b���h�[�j�Z�[�h�l�d�b��

�k�b�]�g�Z�e�h�\�� �\�� �g�b�a�d�h�q�Z�k�l�h�l�g�h�c�� �w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�c�� �k�b�k�l�_�f�_�� �h�l�g�h�k�b�l�_�e�v�g�h�]�h��

�i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�y�������� �L�j�m�^�u���,�;���F�_�`�^�m�g�Z�j�h�^�g�h�c���d�h�g�n�_�j�_�g�p�b�b���©�B�^�_�g�l�b�n�b�d�Z�p�b�y��

�k�b�k�l�_�f���b���a�Z�^�Z�q�b���m�i�j�Z�\�e�_�g�b�y�ª���6�,�&�3�5�2���µ���������± �F�������������������± �K����������-286 

������ �I�Z�\�e�h�\�� �;���<������ �<�h�e�d�h�\�b�p�d�b�c�� �:���D������ �D�Z�j�r�Z�d�h�\�� �?���<���� �G�b�a�d�h�q�Z�k�l�h�l�g�Z�y��

�w�e�_�d�l�j�h�f�Z�]�g�b�l�g�Z�y���k�b�k�l�_�f�Z���h�l�g�h�k�b�l�_�e�v�g�h�c���g�Z�\�b�]�Z�p�b�b���b���h�j�b�_�g�l�Z�p�b�b���������;�9�,���K�Z�g�d�l-

�I�_�l�_�j�[�m�j�]�k�d�Z�y�� �f�_�`�^�m�g�Z�j�h�^�g�Z�y�� �d�h�g�n�_�j�_�g�p�b�y�� �i�h�� �b�g�l�_�]�j�b�j�h�\�Z�g�g�u�f��

�g�Z�\�b�]�Z�p�b�h�g�g�u�f���k�b�k�l�_�f�Z�f�����± �K�I�[�������������� 
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������ �<���:���� �=�h�^�m�g�h�\�����>���<���� �K�l�_�i�Z�g�h�\���� �>���:���� �L�j�_�l�v�y�d�h�\���� �L���<���� �F�_�l�_�e�d�b�g�Z���� �F���<����

�@�_�e�Z�f�k�d�b�c�� �K�h�\�j�_�f�_�g�g�u�_�� �g�Z�r�e�_�f�g�u�_�� �k�b�k�l�_�f�u�� �p�_�e�_�m�d�Z�a�Z�g�b�y�� �b�� �b�g�^�b�d�Z�p�b�b�� ������

�:�\�b�Z�d�h�k�f�b�q�_�k�d�h�_���i�j�b�[�h�j�h�k�l�j�h�_�g�b�_�����1���������������]�� 

������ �@�_�e�Z�f�k�d�b�c�� �F���<���� �W�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�_�� �i�h�a�b�p�b�h�g�b�j�h�\�Z�g�b�_�� �i�h�^�\�b�`�g�u�o��

�h�[�t�_�d�l�h�\���������F�������N�B�A�F�:�L�E�B�L����������3. - ���������k�� 

�‹���?���:�����E�m�d�v�y�g�h�\������������ 

 

 

�M�>�D 66.071.7 

�I�J�B�F�?�G�?�G�B�?���=�:�A�H�>�B�G�:�F�B�Q�?�K�D�B�O���K�?�I�:�J�:�L�H�J�H�<���I�J�B��

�I�J�H�F�U�K�E�H�<�H�C���I�H�>�=�H�L�H�<�D�?���I�J�B�J�H�>�G�H�=�H���B���G�?�N�L�Y�G�H�=�H���=�:�A�: 
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Abstract: Natural gas (NG) and associated petroleum gas (APG) in recent years has 

expanded its role ,no longer just be a petrochemical feedstock, and becoming the 

substitutes of oil. Therefore, the urgent task is a better separation of methane from 

higher related components on the basis of creating innovative equipment using modern 

hydrodynamic processes that will ensure thorough extraction of the desired 

components. 

Key words: temperature decrease; the degree of extraction of fractions; the Laval 

nozzle; vortex tube; centrifugal force 
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�f�Z�d�k�b�f�Z�e�v�g�h�f�m���g�Z�i�j�y�`�_�g�b�x���g�Z�]�j�m�a�d�b�� 

U�9�'���f�Z�d�k��= U�+���f�Z�d�k��[1] 

�<�u�[�h�j���k�b�e�h�\�h�]�h���l�j�Z�g�a�b�k�l�h�j�Z�� 

�I�j�b�� �\�u�[�h�j�_�� �l�j�Z�g�a�b�k�l�h�j�Z�� �g�m�`�g�h�� �h�i�b�j�Z�l�v�k�y�� �g�Z�� �l�Z�d�b�_�� �l�_�o�g�b�q�_�k�d�b�_�� �^�Z�g�g�u�_����

�d�Z�d�� �f�Z�d�k�b�f�Z�e�v�g�u�c�� �l�h�d��IVT �F�:�D�K���� �i�j�h�l�_�d�Z�x�s�b�c�� �q�_�j�_�a�� �i�j�b�[�h�j�� �\�� �h�l�d�j�u�l�h�f��

�k�h�k�l�h�y�g�b�b���� �b�� �f�Z�d�k�b�f�Z�e�v�g�h�_�� �a�g�Z�q�_�g�b�_�� �g�Z�i�j�y�`�_�g�b�y��UVT �f�Z�d�k �f�_�`�^�m�� �w�e�_�d�l�j�h�^�Z�f�b��

�i�j�b�[�h�j�Z�� �\�� �a�Z�d�j�u�l�h�f�� �k�h�k�l�h�y�g�b�b���� �G�Z�i�j�y�`�_�g�b�_���� �i�j�b�d�e�Z�^�u�\�Z�_�f�h�_�� �d�� �a�Z�d�j�u�l�h�f�m��

�l�j�Z�g�a�b�k�l�h�j�m��  �j�Z�\�g�h�� �\�o�h�^�g�h�f�m�� �Z�f�i�e�b�l�m�^�g�h�f�m�� �g�Z�i�j�y�`�_�g�b�x . 

�G�h�f�b�g�Z�e�u���l�j�Z�g�a�b�k�l�h�j�h�\���`�_�e�Z�l�_�e�v�g�h���i�h�^�[�b�j�Z�l�v���k���a�Z�i�Z�k�h�f�����������h�l���^�_�c�k�l�\�m�x�s�b�o����

�<�u�[�h�j���l�j�Z�g�a�b�k�l�h�j�h�\���^�e�y���k�b�e�h�\�h�c���w�e�_�d�l�j�h�g�b�d�b���i�Z�^�Z�_�l���g�Z���^�\�Z���\�b�^�Z���l�j�Z�g�a�b�k�l�h�j�h�\��

�0�2�6�)�(�7���b���,�*�%�7���>���@���� 

�>�e�y���m�i�j�Z�\�e�_�g�b�y���d�e�x�q�_�\�u�f�b���l�j�Z�g�a�b�k�l�h�j�Z�f�b���b�k�i�h�e�v�a�m�_�l�k�y���k�o�_�f�Z���k���r�b�j�h�l�g�h-

�b�f�i�m�e�v�k�g�h�c���f�h�^�m�e�y�p�b�_�c�� 

 

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

������ �K�_�f�_�g�h�\�� �;���� �X������ �K�b�e�h�\�Z�y�� �w�e�_�d�l�j�h�g�b�d�Z���� �h�l�� �i�j�h�k�l�h�]�h�� �d�� �k�e�h�`�g�h�f�m�����²  �F������

�K�H�E�H�G-�I�J�?�K�K����������������- ���������k���������K�_�j�b�y���©�;�b�[�e�b�h�l�_�d�Z���b�g�`�_�g�_�j�Z�ª���� 

2. �<�Z�k�b�e�v�_�\�� �:������ �O�m�^�y�d�h�\�� �<������ �O�Z�[�m�a�h�\�� �<���� �:�g�Z�e�b�a�� �k�h�\�j�_�f�_�g�g�u�o�� �f�_�l�h�^�h�\�� �b��

�l�_�o�g�b�q�_�k�d�b�o�� �k�j�_�^�k�l�\�� �d�h�j�j�_�d�p�b�b�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �f�h�s�g�h�k�l�b�� �m�� �b�f�i�m�e�v�k�g�u�o��

�b�k�l�h�q�g�b�d�h�\���i�b�l�Z�g�b�y�����K�b�e�h�\�Z�y���w�e�_�d�l�j�h�g�b�d�Z���‹��������������. 
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3. �F�b�d�j�h�k�o�_�f�u���^�e�y���b�f�i�m�e�v�k�g�u�o���b�k�l�h�q�g�b�d�h�\���i�b�l�Z�g�b�y���b���b�o���i�j�b�f�_�g�_�g�b�_������-

�_���b�a�^�������b�k�i�j�����b���^�h�i����- �F�������B�a�^�Z�l�_�e�v�k�d�b�c���^�h�f���©�>�h�^�w�d�Z-XXI �ª�����������������± ���������k�� 

�‹���:���:�����K�_�e�b�s�_�\������������ 

 

 

�M�>�D������������������������ 

�K�B�K�L�?�F�:���M�I�J�:�<�E�?�G�B�Y���D�H�J�J�?�D�L�H�J�H�F �D�H�W�N�N�B�P�B�?�G�L�:��

�F�H�S�G�H�K�L�B 

 �K�_�e�b�s�_�\���:���:�� 

�f�Z�]�b�k�l�j 

�X�`�g�h-�J�h�k�k�b�c�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���i�h�e�b�l�_�o�g�b�q�_�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l�������G�h�\�h�q�_�j�d�Z�k�k�d�b�c��

�i�h�e�b�l�_�o�g�b�q�_�k�d�b�c���b�g�k�l�b�l�m�l�����b�f�����F���B�����I�e�Z�l�h�\�Z�����G�h�\�h�q�_�j�d�Z�k�k�d�� 

 

�:�g�g�h�l�Z�p�b�y�����<���^�Z�g�g�h�c���k�l�Z�l�v�_���a�Z�l�j�h�g�m�l�Z���i�j�h�[�e�_�f�Z���i�j�_�h�[�j�Z�a�h�\�Z�g�b�y���w�e�_�d�l�j�b�q�_�k�d�h�c��

�w�g�_�j�]�b�b���� �H�i�b�k�Z�g�� �d�Z�`�^�u�c�� �[�e�h�d�� �k�b�k�l�_�f�u�� �m�i�j�Z�\�e�_�g�b�y�� �k�b�e�h�\�u�f��MOSFET 

�l�j�Z�g�a�b�k�l�h�j�h�f�� �i�h�\�u�r�Z�x�s�_�]�h�� �i�j�_�h�[�j�Z�a�h�\�Z�l�_�e�y�� �k�� �d�h�j�j�_�d�l�h�j�h�f�� �d�h�w�n�n�b�p�b�_�g�l�Z��

�f�h�s�g�h�k�l�b���� �D�j�Z�l�d�h�� �a�Z�l�j�h�g�m�l�Z�� �w�e�_�f�_�g�l�g�Z�y�� �[�Z�a�Z�� �m�i�j�Z�\�e�y�_�f�h�]�h�� �]�_�g�_�j�Z�l�h�j�Z�� �k��

�r�b�j�h�l�g�h-�b�f�i�m�e�v�k�g�h�c���f�h�^�m�e�y�p�b�_�c�� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �D�h�j�j�_�d�l�h�j�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �f�h�s�g�h�k�l�b���� �]�_�g�_�j�Z�l�h�j��

�i�j�y�f�h�m�]�h�e�v�g�u�o�� �b�f�i�m�e�v�k�h�\�� � �̂b�n�n�_�j�_�g�p�b�j�m�x�s�Z�y�� �5�&�� �p�_�i�v, �d�h�f�i�Z�j�Z�l�h�j��

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

 

CONTROL SYSTEM WITH PFC FUNCTION  

Selishchev A.A 

Abstract:  This article discuss the problem of conversion of electrical energy. Describes 

each control unit power MOSFET transistor boost Converter with PFC function. 

Briefly affected the circuitry of the controlled oscillator with pulse width modulation. 

Key words: Corrector power factor, generator of rectangular pulses, a differentiating 

RC circuit, the voltage comparator, pulse width modulation, the switching transistor.  

 



107 
 

�M�i�j�Z�\�e�_�g�b�_�� �d�h�j�j�_�d�l�h�j�h�f�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �f�h�s�g�h�k�l�b�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �k��

�i�h�f�h�s�v�x�� �m�i�j�Z�\�e�y�_�f�h�]�h�� �]�_�g�_�j�Z�l�h�j�Z�� �i�j�y�f�h�m�]�h�e�v�g�u�o�� �b�f�i�m�e�v�k�h�\�� �k�� �r�b�j�h�l�g�h-

�b�f�i�m�e�v�k�g�h�c�� �f�h�^�m�e�y�p�b�_�c���� �I�j�b�g�p�b�i�b�Z�e�v�g�Z�y �k�o�_�f�Z�� �]�_�g�_�j�Z�l�h�j�Z�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �g�Z��

�j�b�k.1. 

 
�J�b�k������ �I�j�b�g�p�b�i�b�Z�e�v�g�Z�y���k�o�_�f�Z���m�i�j�Z�\�e�y�_�f�h�]�h���]�_�g�_�j�Z�l�h�j�Z���i�j�y�f�h�m�]�h�e�v�g�u�o���b�f�i�m�e�v�k�h�\�� 

�M�i�j�Z�\�e�y�_�f�u�c�� �]�_�g�_�j�Z�l�h�j�� �k�h�k�l�h�b�l�� �b�a�� �a�Z�^�Z�x�s�_�]�h�� �]�_�g�_�j�Z�l�h�j�Z�� �R�B�F����

�^�b�n�n�_�j�_�g�p�b�j�m�x�s�_�c��RC �p�_�i�b���� �d�e�x�q�Z�� �j�Z�a�j�y�^�Z�� �d�h�g�^�_�g�k�Z�l�h�j�Z�� �d�h�f�i�Z�j�Z�l�h�j�Z��

�g�Z�i�j�y�`�_�g�b�y �b���]�Z�e�v�\�Z�g�b�q�_�k�d�h�c���j�Z�a�\�y�a�d�b���g�Z���l�j�Z�g�k�n�h�j�f�Z�l�h�j�_.  

�G�Z�� �\�u�o�h�^�_�� �d�h�f�i�Z�j�Z�l�h�j�Z�� �n�h�j�f�b�j�m�_�l�k�y�� �i�j�y�f�h�m�]�h�e�v�g�u�c�� �b�f�i�m�e�v�k���� �K��

�i�h�f�h�s�v�x�� �m�i�j�Z�\�e�y�x�s�_�]�h�� �g�Z�i�j�y�`�_�g�b�y��U�m�i�j���� �f�h�`�g�h�� �f�_�g�y�l�v�� �d�h�w�n�n�b�p�b�_�g�l��

�a�Z�i�h�e�g�_�g�b�y���i�j�y�f�h�m�]�h�e�v�g�h�]�h���k�b�]�g�Z�e�Z�����>1] 

�A�Z�^�Z�x�s�b�c���]�_�g�_�j�Z�l�h�j���i�j�y�f�h�m�]�h�e�v�g�u�o���b�f�i�m�e�v�k�h�\�� 

�A�Z�^�Z�x�s�b�c�� �]�_�g�_�j�Z�l�h�j�� �i�j�y�f�h�m�]�h�e�v�g�u�o�� �b�f�i�m�e�v�k�h�\�� �k�h�k�l�Z�\�e�_�g�� �g�Z�� �h�k�g�h�\�_��

�f�b�d�j�h�k�o�_�f�u���1�(���������� 

555 �²  �Z�g�Z�e�h�]�h�\�Z�y�� �b�g�l�_�]�j�Z�e�v�g�Z�y�� �k�o�_�f�Z���� �m�g�b�\�_�j�k�Z�e�v�g�u�c�� �l�Z�c�f�_�j���²  

�m�k�l�j�h�c�k�l�\�h�� �^�e�y�� �n�h�j�f�b�j�h�\�Z�g�b�y�� ���]�_�g�_�j�Z�p�b�b���� �h�^�b�g�h�q�g�u�o�� �b�� �i�h�\�l�h�j�y�x�s�b�o�k�y��

�b�f�i�m�e�v�k�h�\���k�h���k�l�Z�[�b�e�v�g�u�f�b���\�j�_�f�_�g�g�u�f�b���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b�� 
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�J�b�k�������� �I�j�b�g�p�b�i�b�Z�e�v�g�Z�y���k�o�_�f�Z���a�Z�^�Z�x�s�_�]�h���]�_�g�_�j�Z�l�h�j�Z�� 

�Q�Z�k�l�h�l�Z���]�_�g�_�j�Z�p�b�b���j�Z�k�k�q�b�l�u�\�Z�_�l�k�y���i�h���n�h�j�f�m�e�_�� 

f=  

�Q�l�h�� �[�u�� �]�_�g�_�j�b�j�h�\�Z�l�v�� �g�Z�� �\�u�o�h�^�_�� �k�b�]�g�Z�e�u�� �n�h�j�f�u�� �©�f�_�Z�g�^�j�ª�� �g�h�f�b�g�Z�e�u��

�\�u�[�b�j�Z�x�l�k�y���k���j�Z�k�q�z�l�h�f��R2> R1 [2].  

�>�b�n�n�_�j�_�g�p�b�j�m�x�s�Z�y RC �p�_�i�v. 

�I�j�y�f�h�m�]�h�e�v�g�u�_�� �b�f�i�m�e�v�k�u�� �k�� �a�Z�^�Z�x�s�_�]�h�� �]�_�g�_�j�Z�l�h�j�Z�� �i�h�k�l�m�i�Z�x�l�� �g�Z��

�^�b�n�n�_�j�_�g�p�b�j�m�x�s�m�x��RC �p�_�i�h�q�d�m�����I�j�b�g�p�b�i�b�Z�e�v�g�Z�y���k�o�_�f�Z��RC �p�_�i�b���i�j�b�\�_�^�_�g�Z���g�Z��

�J�b�k������ 

 
�J�b�k������ �I�j�b�g�p�b�i�b�Z�e�v�g�Z�y���k�o�_�f�Z���^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�c��RC �p�_�i�b�� 

�>�b�n�n�_�j�_�g�p�b�Z�e�v�g�Z�y�� �p�_�i�v�� �g�_�� �i�j�h�i�m�k�d�Z�_�l�� �i�h�k�l�h�y�g�g�m�x�� �k�h�k�l�Z�\�e�y�x�s�m�x��

�k�b�]�g�Z�e�Z�����i�j�h�i�m�k�d�Z�y���l�h�e�v�d�h���_�]�h���i�_�j�_�f�_�g�g�m�x�����\���j�_�a�m�e�v�l�Z�l�_���q�_�]�h���g�Z���\�u�o�h�^�_���p�_�i�h�q�d�b��

�n�h�j�f�b�j�m�x�l�k�y���d�h�j�h�l�d�b�_���b�f�i�m�e�v�k�u���� 
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�J�b�k������ �I�j�b�g�p�b�i���j�Z�[�h�l�u�����^�b�n�n�_�j�_�g�p�b�j�m�x�s�_�c��RC �p�_�i�b�� 

�G�Z�i�j�y�`�_�g�b�_���g�Z���\�u�o�h�^�_���p�_�i�b���[�m�^�_�l���h�i�j�_�^�_�e�y�l�v�k�y���i�Z�^�_�g�b�_�f���g�Z�i�j�y�`�_�g�b�y���g�Z��

�j�_�a�b�k�l�h�j�_��R: U�\�u�o��t)=UR(t)=I(t)R.  

�P�_�i�v�� �g�Z�a�u�\�Z�_�l�k�y�� �^�b�n�n�_�j�_�g�p�b�j�m�x�s�_�c���� �i�h�k�d�h�e�v�d�m�� �l�h�d�� �q�_�j�_�a�� �d�h�g�^�_�g�k�Z�l�h�j��

�f�h�`�g�h���h�i�j�_�^�_�e�b�l�v�����d�Z�d���i�j�h�b�a�\�h�^�g�m�x���h�l���i�j�b�e�h�`�_�g�g�h�]�h���g�Z�i�j�y�`�_�g�b�y�����I�h�k�l�h�y�g�g�Z�y��

�\�j�_�f�_�g�b���2� RC.  

�<�� �k�o�_�f�_�� �]�_�g�_�j�Z�l�h�j�Z�� �i�j�y�f�h�m�]�h�e�v�g�u�o���b�f�i�m�e�v�k�h�\�� �^�b�n�n�_�j�_�g�p�b�j�m�x�s�Z�y�� �p�_�i�v��

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

�=�_�g�_�j�Z�l�h�j�Z �i�b�e�h�h�[�j�Z�a�g�u�o���b�f�i�m�e�v�k�h�\�� 

�=�_�g�_�j�Z�l�h�j�� �i�b�e�h�h�[�j�Z�a�g�u�o�� �b�f�i�m�e�v�k�h�\�� �k�h�k�l�h�b�l�� �b�a�� �j�_�]�m�e�b�j�m�_�f�h�]�h��

�k�l�Z�[�b�e�b�a�Z�l�h�j�Z���l�h�d�Z���b���d�h�f�f�m�l�Z�l�h�j�Z���^�e�y���j�Z�a�j�y�^�d�b���n�h�j�f�b�j�m�x�s�_�]�h���d�h�g�^�_�g�k�Z�l�h�j�Z�� 

�G�Z�� �J�b�k. 5���� �B�a�h�[�j�Z�`�_�g�Z�� �i�j�b�g�p�b�i�b�Z�e�v�g�Z�y�� �k�o�_�f�Z�� �]�_�g�_�j�Z�l�h�j�Z�� �i�b�e�h�h�[�j�Z�a�g�u�o��

�b�f�i�m�e�v�k�h�\�� 
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�J�b�k������ �=�_�g�_�j�Z�l�h�j���i�b�e�h�h�[�j�Z�a�g�u�o���b�f�i�m�e�v�k�h�\�� 

�K�� �i�h�f�h�s�v�x�� �j�_�]�m�e�b�j�m�_�f�h�]�h�� �k�l�Z�[�b�e�b�a�Z�l�h�j�Z�� �l�h�d�Z���� �f�_�g�y�y�� �k�h�i�j�h�l�b�\�e�_�g�b�_�� �g�Z��

�j�_�a�b�k�l�h�j�_��R�����f�h�`�g�h���j�_�]�m�e�b�j�h�\�Z�l�v���l�h�d���a�Z�j�y�^�Z���d�h�g�^�_�g�k�Z�l�h�j�Z�����d�j�m�l�b�a�g�m���b�f�i�m�e�v�k�Z��

�i�b�e�h�h�[�j�Z�a�g�h�]�h���g�Z�i�j�y�`�_�g�b�y�����Z���l�Z�d�`�_���_�]�h���Z�f�i�e�b�l�m�^�m��  

�:�g�Z�e�h�]�h�\�u�c���d�h�f�i�Z�j�Z�l�h�j���g�Z�i�j�y�`�_�g�b�y�� 

�I�h�k�e�_�� �]�_�g�_�j�Z�l�h�j�Z�� �i�b�e�h�h�[�j�Z�a�g�u�c�� �b�f�i�m�e�v�k�� �i�h�k�l�m�i�Z�_�l�� �g�Z�� �Z�g�Z�e�h�]�h�\�u�c��

�d�h�f�i�Z�j�Z�l�h�j���k�h�[�j�Z�g�g�u�c���g�Z���h�k�g�h�\�_���d�h�f�i�Z�j�Z�l�h�j�Z��LM311N.  

 
�J�b�k�������� �D�h�f�i�Z�j�Z�l�h�j���g�Z�i�j�y�`�_�g�b�y�� 

�D�h�f�i�Z�j�Z�l�h�j�� �/�0�������1���b�f�_�_�l�� �^�\�Z���\�u�o�h�^�Z�����h�l�d�j�u�l�u�c���d�h�e�e�_�d�l�h�j�� ���\�u�\�h�^�������� �b��

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

�/�0���������l�Z�d�`�_ �^�h�k�l�Z�l�h�q�_�g���^�e�y���i�h�^�d�e�x�q�_�g�b�y���j�_�e�_�� 

�<���k�o�_�f�_���m�i�j�Z�\�e�y�_�f�h�]�h���]�_�g�_�j�Z�l�h�j�Z���d�h�f�i�Z�j�Z�l�h�j���b�k�i�h�e�v�a�m�_�l�k�y���d�Z�d���j�_�]�m�e�y�l�h�j��

�k�d�\�Z�`�g�h�k�l�b���i�j�y�f�h�m�]�h�e�v�g�h�]�h���b�f�i�m�e�v�k�Z�����^�e�y���d�h�f�f�m�l�Z�p�b�b���i�h�e�_�\�h�]�h���l�j�Z�g�a�b�k�l�h�j�Z�����K��

�i�h�f�h�s�v�x�� �j�_�a�b�k�l�h�j�Z��R���� �g�Z�k�l�j�Z�b�\�Z�_�l�k�y�� �\�u�o�h�^�g�h�c�� �l�h�d�� �]�_�g�_�j�Z�l�h�j�Z���� �K�� �i�h�f�h�s�v�x��

�b�a�f�_�g�y�x�s�_�]�h�k�y�� �g�Z�i�j�y�`�_�g�b�y�� �g�Z�� �i�j�y�f�h�f�� �\�o�h�^�_�� �j�_�]�m�e�b�j�m�_�l�k�y�� �k�d�\�Z�`�g�h�k�l�v��

�\�u�o�h�^�g�h�]�h���b�f�i�m�e�v�k�Z�����>3]  

�I�m�e�v�k�b�j�m�x�s�_�_���h�i�h�j�g�h�_���g�Z�i�j�y�`�_�g�b�_���i�h�k�l�m�i�Z�_�l���q�_�j�_�a���^�_�e�b�l�_�e�v���g�Z�i�j�y�`�_�g�b�y��

�k���^�b�h�^�g�h�]�h���f�h�k�l�Z���k�b�e�h�\�h�c���q�Z�k�l�b���d�h�j�j�_�d�l�h�j�Z���d�h�w�n�n�b�p�b�_�g�l�Z���f�h�s�g�h�k�l�b�����D�D�F���� 

�B�k�i�h�e�v�a�h�\�Z�g�b�_���^�Z�g�g�h�c���k�o�_�f�u���m�i�j�Z�\�e�_�g�b�y���D�D�F���i�h�a�\�h�e�y�_�l���i�h�e�m�q�b�l�v���n�h�j�f�m��

�l�h�d�Z�����g�Z���\�u�o�h�^�_���i�j�_�h�[�j�Z�a�h�\�Z�l�_�e�y�����n�Z�d�l�b�q�_�k�d�b���i�h�\�l�h�j�y�x�s�m�x���n�h�j�f�m���g�Z�i�j�y�`�_�g�b�y��

�k�� �f�Z�e�u�f�b�� �]�Z�j�f�h�g�b�q�_�k�d�b�f�b�� �b�k�d�Z�`�_�g�b�y�f�b. �L�Z�d�� �`�_�� �k�g�b�`�Z�_�l�k�y��

�k�j�_�^�g�_�d�\�Z�^�j�Z�l�b�q�_�k�d�h�_�� �a�g�Z�q�_�g�b�_�� �i�h�l�j�_�[�e�y�_�f�h�]�h�� �l�h�d�Z���� �q�l�h�� �^�Z�z�l�� �\�h�a�f�h�`�g�h�k�l�v�� �d��

�h�^�g�h�f�m�� �\�u�\�h�^�m�� �w�e�_�d�l�j�h�k�_�l�b�� �i�h�^�d�e�x�q�b�l�v�� �[�h�e�v�r�_�� �j�Z�a�g�u�o�� �m�k�l�j�h�c�k�l�\�� �[�_�a��

�i�_�j�_�]�j�m�a�h�d���i�h���l�h�d�m. 

 

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

1. �<�Z�k�b�e�v�_�\�� �:���� �O�m�^�y�d�h�\�� �<������ �O�Z�[�m�a�h�\�� �<���� �:�g�Z�e�b�a�� �k�h�\�j�_�f�_�g�g�u�o�� �f�_�l�h�^�h�\�� �b��

�l�_�o�g�b�q�_�k�d�b�o�� �k�j�_�^�k�l�\�� �d�h�j�j�_�d�p�b�b�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �f�h�s�g�h�k�l�b�� �m�� �b�f�i�m�e�v�k�g�u�o��

�b�k�l�h�q�g�b�d�h�\���i�b�l�Z�g�b�y�����K�b�e�h�\�Z�y���w�e�_�d�l�j�h�g�b�d�Z���‹���������������� 

2. �F�b�d�j�h�k�o�_�f�u���^�e�y���b�f�i�m�e�v�k�g�u�o���b�k�l�h�q�g�b�d�h�\���i�b�l�Z�g�b�y���b���b�o���i�j�b�f�_�g�_�g�b�_������-

�_���b�a�^�������b�k�i�j�����b���^�h�i����- �F�������B�a�^�Z�l�_�e�v�k�d�b�c���^�h�f���©�>�h�^�w�d�Z-�;�;�,�ª�����������������± ���������k. 

3. �>�b�h�^�u���� �l�b�j�b�k�l�h�j�u���� �l�j�Z�g�a�b�k�l�h�j�u�� �b�� �f�b�d�j�h�k�o�_�f�u�� �r�b�j�h�d�h�]�h�� �i�j�b�f�_�g�_�g�b�y����

�K�i�j�Z�\�h�q�g�b�d���� ���� �;���N���� �;�_�k�k�Z�j�Z�[�h�\���� �<���>�����N�_�^�x�d���� �>���<���� �N�_�^�x�d���� �<�h�j�h�g�_�`���� �B�I�N��

�©�<�h�j�h�g�_�`�ª�����������������± ���������k�� 

�‹���:���:�����K�_�e�b�s�_�\������������ 
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�:�g�g�h�l�Z�p�b�y�� �<�� �k�l�Z�l�v�_�� �j�Z�k�k�f�h�l�j�_�g�u�� �f�_�l�h�^�u�� �h�p�_�g�d�b�� �]�_�g�_�j�Z�l�h�j�h�\��

�i�k�_�\�^�h�k�e�m�q�Z�c�g�u�o���i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c�����\�u�y�\�e�_�g�u���h�k�h�[�_�g�g�h�k�l�b���d�Z�`�^�h�]�h���k�i�h�k�h�[�Z��

�b���m�k�e�h�\�b�y���_�]�h���i�j�b�f�_�g�b�f�h�k�l�b�� 

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �h�p�_�g�d�Z�� �k�e�m�q�Z�c�g�h�k�l�b���� �Z�\�l�h�d�h�j�j�_�e�y�p�b�h�g�g�Z�y�� �n�m�g�d�p�b�y���� �l�_�k�l�� �g�Z��

�k�e�_�^�m�x�s�b�c���[�b�l�����j�Z�\�g�h�\�_�j�h�y�l�g�h�k�l�g�h�_���j�Z�k�i�j�_�^�_�e�_�g�b�_�� 

 

METHODS OF ASSESSING PSEUDORANDOM SEQUENCES  

Tokar P.S., Shevchenko E.N. 

Abstract: The article deals with methods of assessing pseudorandom sequences, 

revealed the characteristics of each method and the conditions of its applicability. 

Key words: evaluation of chance, the autocorrelation function, the next bit test 

equiprobable distribution. 

 

�<���g�Z�k�l�h�y�s�_�_���\�j�_�f�y���k�e�m�q�Z�c�g�u�_���]�_�g�_�j�Z�l�h�j�u���y�\�e�y�x�l�k�y���h�^�g�b�f�b���b�a���d�e�x�q�_�\�u�o��

�k�h�k�l�Z�\�e�y�x�s�b�o�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�c�� �[�_�a�h�i�Z�k�g�h�k�l�b���� �K�m�s�_�k�l�\�m�_�l�� �^�\�Z�� �\�b�^�Z��

�]�_�g�_�j�Z�l�h�j�h�\���� �b�k�l�b�g�g�h�� �k�e�m�q�Z�c�g�u�_�� �]�_�g�_�j�Z�l�h�j�u�� �b�� �]�_�g�_�j�Z�l�h�j�u�� �i�k�_�\�^�h�k�e�m�q�Z�c�g�u�o��

�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c�����B�k�l�b�g�g�h���k�e�m�q�Z�c�g�u�_���]�_�g�_�j�Z�l�h�j�u���b�k�i�h�e�v�a�m�x�l���k�h�[�k�l�\�_�g�g�u�c��

�b�k�l�h�q�g�b�d�� �w�g�l�j�h�i�b�b�� �^�e�y�� �k�h�a�^�Z�g�b�y�� �d�Z�`�^�h�]�h�� �[�b�l�Z���� �q�l�h�� �\�� �a�g�Z�q�b�l�_�e�v�g�h�c�� �f�_�j�_��

�h�]�j�Z�g�b�q�b�\�Z�_�l�� �k�d�h�j�h�k�l�v�� �]�_�g�_�j�Z�p�b�b�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c�� �b�� �k�n�_�j�m�� �i�j�b�f�_�g�_�g�b�y��

�l�Z�d�b�o�� �m�k�l�j�h�c�k�l�\���� �I�h�w�l�h�f�m�� �[�u�e�b�� �j�Z�a�j�Z�[�h�l�Z�g�u�� �=�I�K�I�����i�h�j�h�`�^�Z�x�s�b�_��

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

�i�h�^�q�b�g�y�x�l�k�y���j�Z�\�g�h�f�_�j�g�h�f�m �j�Z�k�i�j�_�^�_�e�_�g�b�x[1, c. 210].  

�>�e�y�� �l�h�]�h�� �q�l�h�[�u�� �^�\�h�b�q�g�m�x�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v�� �f�h�`�g�h�� �[�u�e�h�� �k�q�b�l�Z�l�v��

�i�k�_�\�^�h�k�e�m�q�Z�c�g�h�c���� �^�h�e�`�g�u�� �[�u�l�v�� �\�u�i�h�e�g�_�g�u�� �i�h�k�l�m�e�Z�l�u�� �=�h�e�h�f�[�Z���� �I�_�j�\�u�c��

https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D0%B2%D0%BD%D0%BE%D0%BC%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D1%80%D0%B0%D1%81%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE
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�a�Z�d�e�x�q�Z�_�l�k�y���\���l�h�f�����q�l�h���d�h�e�b�q�_�k�l�\�h�����������\���d�Z�`�^�h�f���i�_�j�b�h�^�_���^�h�e�`�g�h���h�l�e�b�q�Z�l�v�k�y���h�l��

�d�h�e�b�q�_�k�l�\�Z�� �������� �g�_�� �[�h�e�_�_���� �q�_�f�� �g�Z�� �_�^�b�g�b�p�m���� �<�l�h�j�h�c�� �m�k�l�Z�g�Z�\�e�b�\�Z�_�l�� �\�_�j�h�y�l�g�h�k�l�v��

�i�h�y�\�e�_�g�b�y���[�e�h�d�Z���k���h�^�b�g�Z�d�h�\�u�f�b���k�b�f�\�h�e�Z�f�b�����d�Z�d�� 

�LL �t�?�á, 

�]�^�_��n �± �^�e�b�g�Z���[�e�h�d�Z�� 

�I�h�� �l�j�_�l�v�_�f�m�� �i�h�k�l�m�e�Z�l�m�� �Z�\�l�h�d�h�j�j�_�e�y�p�b�h�g�g�Z�y�� �n�m�g�d�p�b�y�� ���:�D�N������

�i�h�d�Z�a�u�\�Z�x�s�Z�y�� �k�o�h�`�_�k�l�v�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b�� �b�� �_�_�� �k�^�\�b�g�m�l�h�c�� �d�h�i�b�b���� �^�h�e�`�g�Z��

�b�f�_�l�v���\�k�_�]�h���^�\�Z���a�g�Z�q�_�g�b�y�����g�_�a�Z�\�b�k�b�f�h���h�l���q�b�k�e�Z���k�b�f�\�h�e�h�\�� �g�Z���d�h�l�h�j�h�_���k�^�\�b�]�Z�_�l�k�y��

�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v���>������c. 263]. 

�K�_�c�q�Z�k�� �k�h�a�^�Z�g�h�� �^�h�k�l�Z�l�h�q�g�h�� �[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �]�_�g�_�j�Z�l�h�j�h�\�� �j�Z�a�e�b�q�g�h�c��

�k�l�_�i�_�g�b�� �k�e�m�q�Z�c�g�h�k�l�b���� �K�m�s�_�k�l�\�m�x�l �j�Z�a�e�b�q�g�u�_�� �k�b�k�l�_�f�u�� �h�p�_�g�d�b�� �k�e�m�q�Z�c�g�h�k�l�b��

�l�Z�d�b�o�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c���� �J�Z�a�e�b�q�Z�x�l�� �^�\�Z�� �h�k�g�h�\�g�u�o�� �g�Z�i�j�Z�\�e�_�g�b�y����

�k�l�Z�l�b�k�l�b�q�_�k�d�b�_���b���]�j�Z�n�b�q�_�k�d�b�_���l�_�k�l�u�� 

�K�l�Z�l�b�k�l�b�q�_�k�d�b�_�� �l�_�k�l�u �\�u�^�Z�x�l�� �q�b�k�e�_�g�g�m�x�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�m��

�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b���b���i�h�a�\�h�e�y�x�l���h�^�g�h�a�g�Z�q�g�h���k�d�Z�a�Z�l�v�����i�j�h�c�^�_�g���e�b���l�_�k�l���� 

�L�_�k�l�u���'�,�(�+�$�5�'�����[�m�d�\�Z�e�v�g�h��- �d�j�_�i�d�b�c���h�j�_�r�_�d�����j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y���d�Z�d���h�^�b�g��

�b�a���g�Z�b�[�h�e�_�_���k�l�j�h�]�b�o���b�a�\�_�k�l�g�u�o���g�Z�[�h�j�h�\���l�_�k�l�h�\�����K�h�^�_�j�`�b�l���\���k�_�[�_���������l�_�k�l�h�\�����k�j�_�^�b��

�d�h�l�h�j�u�o �l�_�k�l���>�g�_�c���j�h�`�^�_�g�b�c���b���H�[�_�a�v�y�g�v�b���l�_�k�l�u���>������c. 830]. 

�L�_�k�l�u�� �>�h�g�Z�e�v�^�Z�� �D�g�m�l�Z�� �h�k�g�h�\�Z�g�u�� �g�Z�� �k�l�Z�l�b�k�l�b�q�_�k�d�h�f �d�j�b�l�_�j�b�b �$2. 

�<�u�q�b�k�e�y�_�f�h�_���a�g�Z�q�_�g�b�_���k�l�Z�l�b�k�l�b�d�b���$�� �k�j�Z�\�g�b�\�Z�_�l�k�y���k���l�Z�[�e�b�q�g�u�f�b���j�_�a�m�e�v�l�Z�l�Z�f�b����

�b���\���a�Z�\�b�k�b�f�h�k�l�b���h�l���\�_�j�h�y�l�g�h�k�l�b���i�h�y�\�e�_�g�b�y���l�Z�d�h�c���k�l�Z�l�b�k�l�b�d�b���^�_�e�Z�_�l�k�y���\�u�\�h�^���h���_�z��

�d�Z�q�_�k�l�\�_���� �K�j�_�^�b�� �^�h�k�l�h�b�g�k�l�\�� �w�l�b�o�� �l�_�k�l�h�\ �²  �g�_�[�h�e�v�r�h�_�� �b�o�� �d�h�e�b�q�_�k�l�\�h�� �b��

�k�m�s�_�k�l�\�h�\�Z�g�b�_�� �[�u�k�l�j�u�o�� �Z�e�]�h�j�b�l�f�h�\�� �\�u�i�h�e�g�_�g�b�y���� �G�_�^�h�k�l�Z�l�h�d �²  

�g�_�h�i�j�_�^�_�e�_�g�g�h�k�l�v���\���l�j�Z�d�l�h�\�d�_���j�_�a�m�e�v�l�Z�l�h�\���>������c. 615]. 

�?�s�_�� �h�^�b�g�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�c�� �g�Z�[�h�j�� �l�_�k�l�h�\���± �l�_�k�l�u�� �G�Z�p�b�h�g�Z�e�v�g�h�]�h��

�b�g�k�l�b�l�m�l�Z���k�l�Z�g�^�Z�j�l�b�a�Z�p�b�b���b���l�_�o�g�h�e�h�]�b�c����NIST�������H�l�e�b�q�b�_���w�l�b�o���l�_�k�l�h�\���h�l���^�j�m�]�b�o 

�²  �h�l�d�j�u�l�h�k�l�v�� �Z�e�]�h�j�b�l�f�h�\���� �L�Z�d�`�_�� �k�j�_�^�b�� �^�h�k�l�h�b�g�k�l�\ �²  �h�^�g�h�a�g�Z�q�g�Z�y��

�b�g�l�_�j�i�j�_�l�Z�p�b�y�� �j�_�a�m�e�v�l�Z�l�h�\�� �l�_�k�l�b�j�h�\�Z�g�b�y���� �G�Z�[�h�j�� �\�d�e�x�q�Z�_�l�� �\�� �k�_�[�y�� �i�h�j�y�^�d�Z�� ������

�l�_�k�l�h�\���� �K�i�_�d�l�j�Z�e�v�g�u�c�� �l�_�k�l�� �i�j�h�\�h�^�y�l�� �^�e�y�� �h�[�g�Z�j�m�`�_�g�b�y�� �i�_�j�b�h�^�b�q�g�h�k�l�b�� �\�g�m�l�j�b��

�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b���� �_�k�e�b�� �i�j�b�� �i�j�h�\�_�^�_�g�b�b�� �^�b�k�d�j�_�l�g�h�]�h�� �i�j�_�h�[�j�Z�a�h�\�Z�g�b�y�� �N�m�j�v�_��

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%B5%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%82%D0%B5%D1%80%D0%B8%D0%B9_%D1%81%D0%BE%D0%B3%D0%BB%D0%B0%D1%81%D0%B8%D1%8F_%D0%9F%D0%B8%D1%80%D1%81%D0%BE%D0%BD%D0%B0
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�i�h�y�\�e�y�_�l�k�y���i�_�j�b�h�^�b�q�g�h�k�l�v���f�Z�d�k�b�f�Z�e�v�g�u�o���\�u�[�j�h�k�h�\�����l�h�����k�d�h�j�_�_���\�k�_�]�h�����\���i�j�h�p�_�k�k�_��

�]�_�g�_�j�Z�p�b�b�� �g�Z�e�h�`�b�e�k�y�� �]�Z�j�f�h�g�b�q�_�k�d�b�c�� �k�b�]�g�Z�e�� �b�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v�� �g�_�� �y�\�e�y�_�l�k�y��

�b�k�l�b�g�g�h���k�e�m�q�Z�c�g�h�c�����M�g�b�\�_�j�k�Z�e�v�g�u�c���l�_�k�l���F�Z�m�w�j�Z���\�u�y�k�g�y�_�l�����f�h�`�g�h���e�b���^�h�k�l�Z�l�h�q�g�h��

�k�b�e�v�g�h �k�`�Z�l�v���i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v���[�_�a���i�h�l�_�j�b���b�g�n�h�j�f�Z�p�b�b���� �^�e�y���w�l�h�]�h���k�q�b�l�Z�_�l�k�y��

�j�Z�k�k�l�h�y�g�b�_�� �f�_�`�^�m�� �h�^�b�g�Z�d�h�\�u�f�b�� �r�Z�[�e�h�g�Z�f�b���� �b�� �_�k�e�b�� �h�g�h�� �g�_�\�_�e�b�d�h���� �l�h��

�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v�� �g�_�� �i�j�h�o�h�^�b�l�� �l�_�k�l�� �b�� �k�q�b�l�Z�_�l�k�y�� �g�_�� �b�k�l�b�g�g�h�� �k�e�m�q�Z�c�g�h�c�� �>������c. 

832]. 

�L�_�k�l�u���g�Z�o�h�^�y�l�k�y���\���k�\�h�[�h�^�g�h�f���^�h�k�l�m�i�_���b���f�h�]�m�l���[�u�l�v���r�b�j�h�d�h���b�k�i�h�e�v�a�h�\�Z�g�u��

�g�Z�� �i�j�Z�d�l�b�d�_���� �h�^�g�Z�d�h�� �q�Z�k�l�v�� �i�h�e�v�a�h�\�Z�l�_�e�_�c���� �j�Z�[�h�l�Z�x�s�b�o�� �k�� �[�h�e�v�r�b�f�b�� �h�[�t�_�f�Z�f�b��

�^�Z�g�g�u�o���� �h�l�f�_�q�Z�x�l�� �g�b�a�d�m�x�� �k�d�h�j�h�k�l�v�� �i�j�h�\�_�j�d�b�� �b�� �h�i�l�b�f�b�a�b�j�m�x�l�� �b�o��

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�� 

�L�_�k�l���g�Z�� �k�e�_�^�m�x�s�b�c�� �[�b�l �k�e�m�`�b�l�� �^�e�y�� �i�j�h�\�_�j�d�b �]�_�g�_�j�Z�l�h�j�h�\��

�i�k�_�\�^�h�k�e�m�q�Z�c�g�u�o���q�b�k�_�e �g�Z���d�j�b�i�l�h�k�l�h�c�d�h�k�l�v���b���\�h�a�f�h�`�g�h�k�l�v���d�j�b�i�l�h�Z�g�Z�e�b�a�Z�����L�_�k�l��

�]�e�Z�k�b�l���� �q�l�h�� �g�_�� �^�h�e�`�g�h�� �[�u�l�v�� �Z�e�]�h�j�b�l�f�Z�����d�h�l�h�j�u�c���� �a�g�Z�y �k�d�h�e�v�� �m�]�h�^�g�h�� �f�g�h�]�h��

�i�j�_�^�u�^�m�s�b�o�� �[�b�l�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b���� �k�f�h�`�_�l�� �\�u�q�b�k�e�b�l�v�� �k�e�_�^�m�x�s�b�c�� �[�b�l�� �k��

�\�_�j�h�y�l�g�h�k�l�v�x�� �g�_�� �j�Z�\�g�h�c�� ���������� �<�� ���������� �]�h�^�m�� �[�u�e�h�� �^�h�d�Z�a�Z�g�h���� �q�l�h�� �]�_�g�_�j�Z�l�h�j����

�i�j�h�r�_�^�r�b�c���©�l�_�k�l���g�Z���k�e�_�^�m�x�s�b�c���[�b�l�ª�����i�j�h�c�^�_�l���b���e�x�[�u�_���^�j�m�]�b�_���k�l�Z�l�b�k�l�b�q�_�k�d�b�_��

�l�_�k�l�u���g�Z���k�e�m�q�Z�c�g�h�k�l�v�����\�u�i�h�e�g�b�f�u�_���a�Z���l�Z�d�h�_���`�_���\�j�_�f�y��[3, c. 835]. 

�D�� �d�Z�l�_�]�h�j�b�b�� �]�j�Z�n�b�q�_�k�d�b�o�� �l�_�k�l�h�\�� �h�l�g�h�k�y�l�k�y�� �l�_�k�l�u���� �j�_�a�m�e�v�l�Z�l�u�� �d�h�l�h�j�u�o��

�h�l�h�[�j�Z�`�Z�x�l�k�y�� �\�� �\�b�^�_�� �]�j�Z�n�b�d�h�\���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o�� �k�\�h�c�k�l�\�Z�� �b�k�k�e�_�^�m�_�f�h�c��

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

�q�_�e�h�\�_�d�h�f���� �i�h�w�l�h�f�m�� �g�Z�� �b�o�� �h�k�g�h�\�_�� �\�u�\�h�^�u�� �f�h�]�m�l�� �[�u�l�v�� �g�_�h�^�g�h�a�g�Z�q�g�u�f�b�� 

�I�j�h�\�_�^�_�g�b�_�� �w�l�b�o�� �l�_�k�l�h�\�� �h�[�u�q�g�h�� �i�j�h�s�_�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�o���� �i�h�w�l�h�f�m�� �h�g�b�� �l�h�`�_��

�g�Z�r�e�b�� �k�\�h�_�� �i�j�b�f�_�g�_�g�b�_���� �K�_�c�q�Z�k�� �b�k�i�h�e�v�a�m�x�l�k�y�� �]�b�k�l�h�]�j�Z�f�f�u�� �j�Z�k�i�j�_�^�_�e�_�g�b�y��

�w�e�_�f�_�g�l�h�\�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b�� �b�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �w�e�_�f�_�g�l�h�\�� �g�Z�� �i�e�h�k�d�h�k�l�b���� �^�e�y��

�h�i�j�_�^�_�e�_�g�b�y�� �a�Z�\�b�k�b�f�h�k�l�b�� �f�_�`�^�m�� �w�e�_�f�_�g�l�Z�f�b�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b���� �q�Z�k�l�h�l�u��

�i�h�\�l�h�j�_�g�b�y���d�Z�`�^�h�]�h���k�b�f�\�h�e�Z���b���h�p�_�g�d�b���j�Z�\�g�h�f�_�j�g�h�k�l�b���j�Z�k�i�j�_�^�_�e�_�g�b�y���k�b�f�\�h�e�h�\��

�\���i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b�����I�j�h�\�_�j�d�Z���g�Z���f�h�g�h�l�h�g�g�h�k�l�v���j�Z�k�k�f�Z�l�j�b�\�Z�_�l���I�K�I���d�Z�d���g�Z�[�h�j��

�g�_�m�[�u�\�Z�x�s�b�o�� �b�� �g�_�\�h�a�j�Z�k�l�Z�x�s�b�o�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�_�c���� �?�s�z�� �h�^�g�b�f���h�[�t�_�d�l�h�f�� 

https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8_%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%B8%D0%B9_%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D0%BF%D1%81%D0%B5%D0%B2%D0%B4%D0%BE%D1%81%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D1%8B%D1%85_%D1%87%D0%B8%D1%81%D0%B5%D0%BB
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8_%D1%81%D1%82%D0%BE%D0%B9%D0%BA%D0%B8%D0%B9_%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D0%BF%D1%81%D0%B5%D0%B2%D0%B4%D0%BE%D1%81%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D1%8B%D1%85_%D1%87%D0%B8%D1%81%D0%B5%D0%BB


115 
 

�k�h�^�_�j�`�Z�s�b�f�� �b�g�n�h�j�f�Z�p�b�x�� �h�� �k�\�h�c�k�l�\�Z�o �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b�� �y�\�e�y�_�l�k�y��

�Z�\�l�h�d�h�j�j�_�e�y�p�b�h�g�g�Z�y���n�m�g�d�p�b�y [1, c. 240]. 

�L�Z�d�b�f���h�[�j�Z�a�h�f�����g�Z���^�Z�g�g�u�c���f�h�f�_�g�l���k�h�a�^�Z�g���r�b�j�h�d�b�c���g�Z�[�h�j���b�g�k�l�j�m�f�_�g�l�h�\���b��

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

�g�Z�r�_�e���k�\�h�_���i�j�b�f�_�g�_�g�b�_���\���l�_�k�l�b�j�h�\�Z�g�b�b���I�K�I���j�Z�a�e�b�q�g�u�o���m�j�h�\�g�_�c���k�e�m�q�Z�c�g�h�k�l�b�� 
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ELECTRIC CONTROL DEWATERING IN A MINE  

Shkarubo D.I. 

Abstract:  The electric control system of mine dewatering will allow modernize 

outdated pumping station control system. The same system is designed to reduce the 

energy consumption of electric power. Reducing energy consumption will save 

material resources which can be redirected to modernize the mining heading 

equipment. Modernization will come to a smooth start of electric pumping station, 

which will reduce the inrush current and overload the substation network. This will 

increase the service life of the substation. 

 Key words: electric; drainage; mining. 
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K NEAREST NEIGHBOURS FOR PROBABILISTIC FORECASTING  
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Abstract: The paper deals with a forecasting procedure that aims to predict the 

probabilistic distribution. KNN algorithm is adapted to probabilistic forecasting. It 

allows to obtain quantiles estimation without assumptions on probability distribution. 
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�\���Z�e�]�_�[�j�_�����l�Z�d���d�Z�d���f�g�h�]�b�_���\�Z�`�g�u�_���Z�e�]�_�[�j�Z�b�q�_�k�d�b�_���k�l�j�m�d�l�m�j�u�����l�Z�d�b�_���d�Z�d���d�h�e�v�p�Z, 

http://encyclopaedia.bid/википедия/%D0%9A%D0%BE%D0%BB%D1%8C%D1%86%D0%BE_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://encyclopaedia.bid/википедия/%D0%9E%D0%B1%D1%89%D0%B0%D1%8F_%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0
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�i�h�e�y, �\�_�d�l�h�j�g�u�_�� �i�j�h�k�l�j�Z�g�k�l�\�Z���� �y�\�e�y�x�l�k�y�� �]�j�m�i�i�Z�f�b�� �k�� �j�Z�k�r�b�j�_�g�g�u�f�� �g�Z�[�h�j�h�f��

�h�i�_�j�Z�p�b�c �b���Z�d�k�b�h�f �>�������k�������@�� 

�=�j�m�i�i�Z���± �w�l�h�� �f�g�h�`�_�k�l�\�h���� �y�\�e�y�x�s�_�_�k�y�� �i�h�e�m�]�j�m�i�i�h�c�� �*�� �k�� �g�_�c�l�j�Z�e�v�g�u�f��

�w�e�_�f�_�g�l�h�f���� �\�� �d�h�l�h�j�h�c�� �^�e�y�� �d�Z�`�^�h�]�h�� �w�e�_�f�_�g�l�Z�� �k�m�s�_�k�l�\�m�_�l�� �k�b�f�f�_�l�j�b�q�g�u�c���� �?�k�e�b��

�h�i�_�j�Z�p�b�y �d�h�f�f�m�l�Z�l�b�\�g�Z���� �l�h�� �]�j�m�i�i�Z �g�Z�a�u�\�Z�_�l�k�y�� �d�h�f�f�m�l�Z�l�b�\�g�h�c�� �b�e�b�� �Z�[�_�e�_�\�h�c����

�?�k�e�b���f�g�h�`�_�k�l�\�h���*���d�h�g�_�q�g�h�����l�h���_�*�_���g�Z�a�u�\�Z�_�l�k�y���i�h�j�y�^�d�h�f���]�j�m�i�i�u���*�� 

�?�k�e�b�� �]�j�m�i�i�h�\�Z�y�� �h�i�_�j�Z�p�b�y�� �g�Z�a�u�\�Z�_�l�k�y�� �k�e�h�`�_�g�b�_�f���� �l�h�� �]�j�m�i�i�Z�� �g�Z�a�u�\�Z�_�l�k�y��

�Z�^�^�b�l�b�\�g�h�c���� �<�� �w�l�h�f�� �k�e�m�q�Z�_�� �g�_�c�l�j�Z�e�v�g�u�f�� �w�e�_�f�_�g�l�h�f�� �y�\�e�y�_�l�k�y�� �g�h�e�v���� �W�e�_�f�_�g�l�� �E����

�k�b�f�f�_�l�j�b�q�g�u�c �d���D�����g�Z�a�u�\�Z�x�l���i�j�h�l�b�\�h�i�h�e�h�`�g�u�f���b���h�[�h�a�g�Z�q�Z�x�l���í�D���� 

�?�k�e�b�� �]�j�m�i�i�h�\�Z�y�� �h�i�_�j�Z�p�b�y�� �g�Z�a�u�\�Z�_�l�k�y�� �m�f�g�h�`�_�g�b�_�f���� �l�h�� �]�j�m�i�i�Z�� �g�Z�a�u�\�Z�_�l�k�y��

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

�W�e�_�f�_�g�l���E�����k�b�f�f�_�l�j�b�q�g�u�c���d���D�����g�Z�a�u�\�Z�x�l���h�[�j�Z�l�g�u�f���b���h�[�h�a�g�Z�q�Z�x�l���Z�?�5 [�������k���������@�� 
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���i�h�^�]�j�m�i�i�Z�� �k�b�f�f�_�l�j�b�q�_�k�d�h�c�� �]�j�m�i�i�u���k�l�_�i�_�g�b���� �k�h�^�_�j�`�Z�s�Z�y�� �l�h�e�v�d�h���q�z�l�g�u�_ 

�i�_�j�_�k�l�Z�g�h�\�d�b���� �b�� �]�j�m�i�i�u�� �Q-�c�� �k�l�_�i�_�g�b�� ���d�h�g�_�q�g�h�_�� �f�g�h�`�_�k�l�\�h�� �i�_�j�_�k�l�Z�g�h�\�h�d�� �Q-�c��

�k�l�_�i�_�g�b���i�h�j�y�^�d�Z���Q�������� 

�:�e�]�_�[�j�Z�b�q�_�k�d�b�f�� �d�h�e�v�p�h�f�� �g�Z�a�u�\�Z�_�l�k�y�� �g�_�i�m�k�l�h�_�� �f�g�h�`�_�k�l�\�h�� �.���� �g�Z�� �d�h�l�h�j�h�f��

�a�Z�^�Z�g�u�� �^�\�_�� �[�b�g�Z�j�g�u�_�� �Z�e�]�_�[�j�Z�b�q�_�k�d�b�_�� �h�i�_�j�Z�p�b�b���� �g�Z�a�u�\�Z�_�f�u�_�� �k�e�h�`�_�g�b�_�f�� �b��

�m�f�g�h�`�_�g�b�_�f���� �i�j�b�q�_�f �h�l�g�h�k�b�l�_�e�v�g�h�� �k�e�h�`�_�g�b�y�� �.�� �y�\�e�y�_�l�k�y�� �Z�[�_�e�_�\�h�c�� �]�j�m�i�i�h�c �b��

�h�i�_�j�Z�p�b�b�� �k�\�y�a�Z�g�u�� �a�Z�d�h�g�Z�f�b�� �^�b�k�l�j�b�[�m�l�b�\�g�h�k�l�b���� �Z�� �h�l�g�h�k�b�l�_�e�v�g�h���h�i�_�j�Z�p�b�b��

�k�e�h�`�_�g�b�y�� �f�g�h�`�_�k�l�\�h���D�²  �d�h�f�f�m�l�Z�l�b�\�g�Z�y�� �]�j�m�i�i�Z. �H�i�_�j�Z�p�b�y�� �m�f�g�h�`�_�g�b�y�� �\�h��

�f�g�h�`�_�k�l�\�_���Z�k�k�h�p�b�Z�l�b�\�g�Z�����b���h�i�_�j�Z�p�b�b���k�e�h�`�_�g�b�y���b���m�f�g�h�`�_�g�b�y���k�\�y�a�Z�g�u���a�Z�d�h�g�Z�f�b��

�^�b�k�l�j�b�[�m�l�b�\�g�h�k�l�b �>�������k���������@�� 

�<�g�m�l�j�b�� �d�h�e�v�p�Z�� �k�e�h�`�_�g�b�_�� �b�� �m�f�g�h�`�_�g�b�_�� �q�b�k�_�e���� �\�o�h�^�y�s�b�o�� �\�� �k�b�k�l�_�f�m���� �g�_��

�\�u�\�h�^�y�l���a�Z���i�j�_�^�_�e�u���k�b�k�l�_�f�u�����I�j�h�k�l�_�c�r�b�f�b���i�j�b�f�_�j�Z�f�b���d�h�e�_�p���f�h�]�m�l���k�e�m�`�b�l�v���� 

�������f�g�h�`�_�k�l�\�h���\�k�_�o���p�_�e�u�o���i�h�e�h�`�b�l�_�e�v�g�u�o�����h�l�j�b�p�Z�l�_�e�v�g�u�o���q�b�k�_�e���b���g�m�e�y���� 

������ �f�g�h�`�_�k�l�\�h�� �\�k�_�o�� �q�z�l�g�u�o���q�b�k�_�e���b�� �\�h�h�[�s�_���p�_�e�u�o�� �q�b�k�_�e���� �d�j�Z�l�g�u�o���^�Z�g�g�h�f�m��

�q�b�k�e�m���Q���� 

�������f�g�h�`�_�k�l�\�h���\�k�_�o���j�Z�p�b�h�g�Z�e�v�g�u�o���q�b�k�_�e���>�����k�������@�� 

http://encyclopaedia.bid/википедия/%D0%92%D0%B5%D0%BA%D1%82%D0%BE%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE
http://www.gpedia.com/ru/gpedia/%D0%A7%D1%91%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%BF%D0%B5%D1%80%D0%B5%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B8
http://www.gpedia.com/ru/gpedia/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0
http://encyclopaedia.bid/википедия/%D0%9F%D0%BE%D0%BB%D0%B5_(%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0)
http://encyclopaedia.bid/википедия/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://encyclopaedia.bid/википедия/%D0%90%D0%BA%D1%81%D0%B8%D0%BE%D0%BC%D0%B0
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�D�� �k�i�_�p�b�Z�e�v�g�u�f�� �l�b�i�Z�f�� �d�h�e�_�p�� �h�l�g�h�k�y�l�k�y�� �l�_�e�h���� �p�_�e�h�k�l�g�h�_�� �d�h�e�v�p�h�� �b�� �d�h�e�v�p�h��

�f�g�h�]�h�q�e�_�g�h�\�� 

1) �l�_�e�h���²  �w�l�h�� �d�h�e�v�p�h�� �k�� �^�_�e�_�g�b�_�f���� �l�h�� �_�k�l�v�� �\�k�_�� �g�_�g�m�e�_�\�u�_�� �w�e�_�f�_�g�l�u�� �h�[�j�Z�l�b�f�u��

(�h�[�j�Z�l�b�f�u�f�� �w�e�_�f�_�g�l�h�f �g�Z�a�u�\�Z�_�l�k�y�� �\�k�y�d�b�c�� �w�e�_�f�_�g�l���d�h�e�v�p�Z, �^�e�y�� �d�h�l�h�j�h�]�h��

�k�m�s�_�k�l�\�m�_�l���h�[�j�Z�l�g�u�c���w�e�_�f�_�g�l���h�l�g�h�k�b�l�_�e�v�g�h���m�f�g�h�`�_�g�b�y�� 

�������p�_�e�h�k�l�g�h�_���d�h�e�v�p�h��- �d�h�f�f�m�l�Z�l�b�\�g�h�_���d�h�e�v�p�h���[�_�a���^�_�e�b�l�_�e�_�c���g�m�e�y 

3) �d�h�e�v�p�h�� �f�g�h�]�h�q�e�_�g�h�\��- �f�g�h�`�_�k�l�\�h�� �f�g�h�]�h�q�e�_�g�h�\���� �g�Z�� �d�h�l�h�j�h�f�� �f�h�`�g�h��

�h�i�j�_�^�_�e�b�l�v���h�i�_�j�Z�p�b�b���k�e�h�`�_�g�b�y���b���m�f�g�h�`�_�g�b�y���f�g�h�]�h�q�e�_�g�h�\���>�������k����100]. 

 �D���h�i�_�j�Z�p�b�y�f���g�Z�^���d�h�e�v�p�h�f���h�l�g�h�k�y�l�k�y���f�Z�l�j�b�p�Z�����f�h�^�m�e�v���b���Z�e�]�_�[�j�Z���g�Z�^���d�h�e�v�p�h�f�� 

 �F�Z�l�j�b�p�Z�� �g�Z�^�� �d�h�e�v�p�h�f��- �i�j�y�f�h�m�]�h�e�v�g�Z�y�� �l�Z�[�e�b�p�Z�� �q�b�k�_�e���� �^�e�y�� �d�h�l�h�j�h�c��

�h�i�j�_�^�_�e�_�g�u�� �^�_�c�k�l�\�b�y�� �k�e�h�`�_�g�b�y���� �h�[�e�Z�^�Z�x�s�_�_�� �k�\�h�c�k�l�\�h�f�� �d�h�f�f�m�l�Z�l�b�\�g�h�k�l�b�� �b��

�Z�k�k�h�p�b�Z�l�b�\�g�h�k�l�b���� �b�� �m�f�g�h�`�_�g�b�y�� �h�[�e�Z�^�Z�x�s�_�_�� �k�\�h�c�k�l�\�h�f�� �Z�k�k�h�p�b�Z�l�b�\�g�h�k�l�b�� �b��

�^�b�k�l�j�b�[�m�l�b�\�g�h�k�l�b���h�l�g�h�k�b�l�_�e�v�g�h���k�m�f�f�u���q�b�k�_�e���b���k�m�f�f�u���f�Z�l�j�b�p�� 

�F�h�^�m�e�v�� �g�Z�^�� �d�h�e�v�p�h�f���� �I�m�k�l�v�� �.���²  �d�h�e�v�p�h���� �Z�� �0���²  �Z�[�_�e�_�\�Z�� �]�j�m�i�i�Z���� �^�e�y��

�d�h�l�h�j�h�c�� �[�m�^�_�f�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �Z�^�^�b�l�b�\�g�m�x�� �a�Z�i�b�k�v���� �W�l�Z�� �]�j�m�i�i�Z�� �g�Z�a�u�\�Z�_�l�k�y��

�f�h�^�m�e�_�f���g�Z�^���d�h�e�v�p�h�f���.�����_�k�e�b���a�Z�^�Z�g�h���m�f�g�h�`�_�g�b�_���w�e�_�f�_�g�l�h�\���]�j�m�i�i�u���g�Z���w�e�_�f�_�g�l�u��

�d�h�e�v�p�Z���� �M�f�g�h�`�_�g�b�_�� �w�e�_�f�_�g�l�h�\�� �f�h�^�m�e�y�� �g�Z�� �w�e�_�f�_�g�l�u�� �d�h�e�v�p�Z�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c��

�f�g�h�]�h�k�h�j�l�g�m�x���h�i�_�j�Z�p�b�x���� 

�:�e�]�_�[�j�Z�� �g�Z�^�� �d�h�e�v�p�h�f �²  �Z�e�]�_�[�j�Z�b�q�_�k�d�Z�y�� �k�b�k�l�_�f�Z���� �d�h�l�h�j�Z�y�� �y�\�e�y�_�l�k�y��

�h�^�g�h�\�j�_�f�_�g�g�h���f�h�^�m�e�_�f �g�Z�^�� �w�l�b�f�� �d�h�e�v�p�h�f�� �b�� �d�h�e�v�p�h�f�� �k�Z�f�Z�� �i�h�� �k�_�[�_���� �i�j�b�q�z�f�� �w�l�b��

�^�\�_���k�l�j�m�d�l�m�j�u���\�a�Z�b�f�h�k�\�y�a�Z�g�u�����I�m�k�l�v�� �²  �i�j�h�b�a�\�h�e�v�g�h�_���d�h�f�f�m�l�Z�l�b�\�g�h�_���d�h�e�v�p�h 

�k�� �_�^�b�g�b�p�_�c�����F�h�^�m�e�v  �g�Z�^�� �d�h�e�v�p�h�f������ �\�� �d�h�l�h�j�h�f�� �h�i�j�_�^�_�e�_�g�h�� �i�j�h�b�a�\�_�^�_�g�b�_��

�k�h�]�e�Z�k�g�h�� �j�Z�\�_�g�k�l�\�m��  �g�Z�a�u�\�Z�_�l�k�y���Z�e�]�_�[�j�h�c�� �g�Z�^  �b�e�b��- �Z�e�]�_�[�j�h�c 

�>�������k���������@�� 

 �G�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �l�_�h�j�b�y�� �]�j�m�i�i�� �y�\�e�y�_�l�k�y�� �f�h�s�g�u�f�� �b�g�k�l�j�m�f�_�g�l�h�f�� �^�e�y��

�b�k�k�e�_�^�h�\�Z�g�b�y���j�Z�a�e�b�q�g�u�o���h�[�e�Z�k�l�_�c���g�Z�m�d�b�����H�g�Z���i�j�b�f�_�g�y�_�l�k�y���\���n�b�a�b�d�_���b���o�b�f�b�b���^�e�y��

�b�a�m�q�_�g�b�y���f�h�e�_�d�m�e���b���d�j�b�k�l�Z�e�e�h�\�����\���b�g�n�h�j�f�Z�p�b�h�g�g�h�c���[�_�a�h�i�Z�k�g�h�k�l�b���^�e�y���k�h�a�^�Z�g�b�y��

�f�_�l�h�^�h�\�� �a�Z�s�b�l�u���b�g�n�h�j�f�Z�p�b�b���� �\�� �j�Z�a�e�b�q�g�u�o�� �h�[�e�Z�k�l�y�o�� �f�Z�l�_�f�Z�l�b�d�b���� �l�h�i�h�e�h�]�b�b����

�k�h�p�b�h�e�h�]�b�b�� �b�� �k�h�p�b�h�g�b�d�_���� �B�f�_�g�g�h�� �i�h�w�l�h�f�m�� �l�_�h�j�b�y�� �]�j�m�i�i�� �y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a��
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SYNTHESIS AND STUDY OF COORDINATION COMPOUNDS OF 

PLATINUM AND PALLADIUM WITH NICODIN  

Azizova A. N., Gasimov Sh.G., Gasanov Kh. I.  

Abstract:  Synthesized and investigated complexes of platinum (II) and palladium (II) 

with heterocyclic ligand nicodin. It is shown that nicodin with the Central atom 

coordination monodentate at the pyridine nitrogen atom. In acidic medium, the ligand 

protonate and forms a monovalent cation. 
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140 
 

�b�g�l�_�g�k�b�\�g�h�c�� �i�h�e�h�k�u�� �h�d�h�e�h�� ���������� �k�f-1���� �<�� �k�i�_�d�l�j�_��KP �l�Z�d�`�_�� �g�Z�c�^�_�g�Z�� �e�b�g�b�y�� �i�j�b��

�����������k�f-1, �g�h���g�Z�b�[�h�e�_�_���b�g�l�_�g�k�b�\�g�h���i�j�h�y�\�e�y�_�l�k�y���e�b�g�b�y���h�d�h�e�h�������������k�f-1 [1]. 
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�k�f-1, �h�g�b���k�f�_�r�Z�x�l�k�y���\���\�u�k�h�d�h�q�Z�k�l�h�l�g�m�x���h�[�e�Z�k�l�v, �i�j�b�f�_�j�g�h���i�h���������k�f-1, �q�l�h���f�h�`�_�l��

�m�d�Z�a�Z�l�v���g�Z���d�h�h�j�^�b�g�Z�p�b�x���q�_�j�_�a���]�_�l�_�j�h�Z�l�h�f���Z�a�h�l�Z���>���@�� 

�A�g�Z�q�b�l�_�e�v�g�u�_���b�a�f�_�g�_�g�b�y���g�Z�[�e�x�^�Z�x�l�k�y���\���BK �b��KP �k�i�_�d�l�j�Z�o���d�h�f�i�e�_�d�k�h�\���i�h��

�k�j�Z�\�g�_�g�b�x�� �k�h�� �k�i�_�d�l�j�Z�f�b��NK �\�� �h�[�e�Z�k�l�b�� ������-�������� �k�f-1���� �<�� �BK- �k�i�_�d�l�j�_��NK 

�h�[�g�Z�j�m�`�_�g�u�� �l�j�b�� �b�g�l�_�g�k�b�\�g�u�_�� �i�h�e�h�k�u�� �h�d�h�e�h�� ������, 635, 580 �k�f-1, �l�h�]�^�Z�� �d�Z�d�� �\��

�k�i�_�d�l�j�_��KP �g�Z�c�^�_�g�Z���e�b�g�b�y���i�j�b�����������k�f-1. �<���BK �k�i�_�d�l�j�Z�o �d�h�f�i�e�_�d�k�h�\���i�h�e�h�k�Z����������

�k�f-1 �k�h�o�j�Z�g�y�_�l�k�y���� �\�f�_�k�l�h�� �b�g�l�_�g�k�b�\�g�h�c�� �i�h�e�h�k�u�� �������� �k�f-1 �i�j�h�y�\�e�y�_�l�k�y�� �i�_�j�_�]�b�[, �Z��

�i�h�e�h�k�Z�� �������� �k�f-2 �g�_�� �h�[�g�Z�j�m�`�b�\�Z�_�l�k�y, �g�h���g�Z�[�e�x�^�Z�_�l�k�y�� �b�g�l�_�g�k�b�\�g�Z�y�� �i�h�e�h�k�Z�� �h�d�h�e�h��

���������k�f-1�����<���k�i�_�d�l�j�Z�o��KP �w�l�b�o���d�h�f�i�e�_�d�k�h�\���g�Z�c�^�_�g�u���e�b�g�b�b���i�j�b�����������b�����������k�f-2 [3]. 

�<�� �d�h�f�i�e�_�d�k�_�� ��HNK)2[PdCl4�@�� �\�� �d�b�k�e�h�c�� �k�j�_�^�_�� �i�j�h�b�k�o�h�^�b�l�� �i�j�h�l�h�g�b�j�h�\�Z�g�b�_��

�e�b�]�Z�g�^�Z��NK �i�h�� �i�b�j�b�^�b�g�h�\�h�f�m�� �Z�l�h�f�m�� �Z�a�h�l�Z�� �b�� �e�b�]�Z�g�^�� �d�Z�d�� �h�^�g�h�a�Z�j�y�^�g�u�c�� �d�Z�l�b�h�g��

�a�Z�g�b�f�Z�_�l���\�g�_�r�g�x�x���k�n�_�j�m���b���n�h�j�f�b�j�b�j�m�_�l�k�y���l�_�l�j�Z�Z�p�b�^�h�Z�g�b�h�g�u�� 

�L�Z�d�b�f �h�[�j�Z�a�h�f�� �i�j�b���f�h�g�h�^�_�g�l�Z�l�g�h�c���d�h�h�j�^�b�g�Z�p�b�b���k�\�y�a�v��NK �k���p�_�g�l�j�Z�e�v�g�u�f��

�Z�l�h�f�h�f�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �q�_�j�_�a�� �]�_�l�_�j�h�Z�l�h�f�u�� �Z�a�h�l�Z���� �\�� �d�b�k�e�h�c�� �k�j�_�^�_��

�g�_�i�h�k�j�_�^�k�l�\�_�g�g�Z�y�� �k�\�y�a�v�� �k�� �e�b�]�Z�g�^�h�f�� �g�_�� �i�j�h�b�k�o�h�^�b�l���� �G�Z�f�b�� �[�u�e�h�� �i�j�h�\�_�^�_�g�h��

�b�k�k�e�_�^�h�\�Z�g�b�_�� �Z�g�l�b�[�Z�d�l�_�j�b�Z�e�v�g�h�c�� �Z�d�l�b�\�g�h�k�l�b�� �d�h�f�i�e�_�d�k�h�\�� �>Pt(NK)2Cl2], 

[Pd(NK)2Cl2] �b�� ��HNK)2[PdCl4�@���� �I�h�e�m�q�_�g�g�u�_�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�_�� �^�Z�g�g�u�_��

�d�h�f�i�e�_�d�k�h�\�� �i�h�d�Z�a�Z�e�h���� �q�l�h�� �b�o�� �[�b�h�e�h�]�b�q�_�k�d�h�_�� �Z�d�l�b�\�g�h�k�l�b�� �i�j�_�\�h�k�o�h�^�y�l�� �l�Z�d�b�_��

�b�a�\�_�k�l�g�u�_���Z�g�l�b�[�b�h�l�b�d�b�� �d�Z�d���k�l�j�_�i�l�h�f�b�p�b�g, �l�_�l�j�Z�p�b�d�e�b�g, �w�j�b�l�j�h�f�b�p�b�g���b���k�Z�f�h�]�h��

�g�b�d�h�^�b�g�Z���>���@�� 
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STUDYING THE INTERCTION OF 2 -(METHYLTHIO)PYRIMIDINE -4,6-

DIOL WITH A REAGENT VILSMEIER -HAAK  

Ofitserova E.S., Yakovlev I.P. 

Abstract: The reaction of formylation by Vilsmeier-Haack was held. The effect of 

excess phosphorus oxychloride in the direction of the reaction. Optimal conditions 

were conducting formylation reaction to obtain a single compound with a high yield. 

The result of the reaction product mixture was conducted chromatographic separation 

on a column packed with silica gel 60 Silica. 

Key words: Formylation, Vilsmeier reagent, nucleophilic substitution. 
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�k�e�_�^�h�\�Z�l�_�e�y�����^�h�a�g�Z�\�Z�l�_�e�y�����k�m�^�Z���h�[���w�l�h�f���^�h�e�`�g�u���[�u�l�v���i�h�k�l�Z�\�e�_�g�u���\���b�a�\�_�k�l�g�h�k�l�v�� 

�Z���� �m�q�Z�k�l�d�h�\�u�c�� �m�i�h�e�g�h�f�h�q�_�g�g�u�c�� �i�h�� �f�_�k�l�m�� �`�b�l�_�e�v�k�l�\�Z���� �[���� �Z�^�f�b�g�b�k�l�j�Z�p�b�y�� �f�_�k�l�Z��

�j�Z�[�h�l�u�����m�q�_�[�u�����\�����l�_�j�j�b�l�h�j�b�Z�e�v�g�h�_���i�h�^�j�Z�a�^�_�e�_�g�b�_���H�<�>���i�h���\�h�i�j�h�k�Z�f���f�b�]�j�Z�p�b�b�� 

�K�m�s�g�h�k�l�v�� �f�_�j�� �i�j�_�k�_�q�_�g�b�y�� ���d�j�h�f�_�� �l�h�]�h�� �y�\�e�y�x�s�b�o�k�y�� �j�Z�a�g�h�\�b�^�g�h�k�l�v�x�� �f�_�j��

�i�j�h�p�_�k�k�m�Z�e�v�g�h�]�h�� �i�j�b�g�m�`�^�_�g�b�y������ �^�Z�`�_�� �b�k�o�h�^�y�� �b�a�� �g�Z�b�f�_�g�h�\�Z�g�b�y���� �i�j�_�^�i�h�e�Z�]�Z�_�l��

�\�h�a�f�h�`�g�h�k�l�v�� �b�o�� �b�a�[�j�Z�g�b�y�� �\�h�i�j�_�d�b�� �`�_�e�Z�g�b�x�� �i�h�^�h�a�j�_�\�Z�_�f�h�]�h�� �h�[�\�b�g�y�_�f�h�]�h����

�<�f�_�k�l�_���k���l�_�f���l�Z�d�b�_���f�_�j�u���i�j�_�k�_�q�_�g�b�y���d�Z�d���e�b�q�g�h�_���i�h�j�m�q�b�l�_�e�v�k�l�\�h���b���g�Z�[�e�x�^�_�g�b�_��

�d�h�f�Z�g�^�h�\�Z�g�b�y�� �\�h�b�g�k�d�h�c�� �q�Z�k�l�b�� �k�h�]�e�Z�k�g�h�� �k�l���k�l�� ���������� �������� �M�I�D�� �J�N�� �b�a�[�b�j�Z�x�l�k�y��

�b�k�d�e�x�q�b�l�_�e�v�g�h���k���k�h�]�e�Z�k�b�y���i�h�^�h�a�j�_�\�Z�_�f�h�]�h�����h�[�\�b�g�y�_�f�h�]�h�����M�d�Z�a�Z�g�g�h�_���i�h�e�h�`�_�g�b�_��

�k�d�h�j�_�_�� �[�u�e�h�� �[�u�� �[�h�e�_�_�� �j�Z�p�b�h�g�Z�e�v�g�h���^�e�y�� �l�Z�d�h�c�� �f�_�j�u�� �i�j�_�k�_�q�_�g�b�y�� �d�Z�d�� �a�Z�e�h�]����

�i�h�k�d�h�e�v�d�m�� �_�k�e�b�� �h�l�k�m�l�k�l�\�m�x�l�� �e�b�p�Z���� �]�h�l�h�\�u�_�� �\�g�_�k�l�b�� �a�Z�� �^�Z�g�g�u�o�� �m�q�Z�k�l�g�b�d�h�\��

�m�]�h�e�h�\�g�h�]�h���i�j�h�p�_�k�k�Z���b���m�s�_�k�l�\�_�g�g�h�_���h�[�_�k�i�_�q�_�g�b�_�����h�[�y�a�Z�l�v���b�o���k�Z�f�b�o���k�^�_�e�Z�l�v���w�l�h��

�i�j�h�k�l�h���g�_�\�h�a�f�h�`�g�h���>���� �k�� 229]. 

�G�_�� �^�h�� �d�h�g�p�Z�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�u�f�� �h�k�l�Z�_�l�k�y�� �a�Z�d�h�g�h�^�Z�l�_�e�v�� �h�l�g�h�k�b�l�_�e�v�g�h��

�j�_�]�m�e�b�j�h�\�Z�g�b�y�� �l�Z�d�b�o�� �k�o�h�`�b�o�� �f�_�j�� �i�j�_�k�_�q�_�g�b�y�� �d�Z�d�� �e�b�q�g�h�_�� �i�h�j�m�q�b�l�_�e�v�k�l�\�h�� �b��

�i�j�b�k�f�h�l�j�� �a�Z�� �g�_�k�h�\�_�j�r�_�g�g�h�e�_�l�g�b�f�� �i�h�^�h�a�j�_�\�Z�_�f�u�f�� �b�e�b�� �h�[�\�b�g�y�_�f�u�f�� ���b�o��

�i�j�b�g�p�b�i�b�Z�e�v�g�Z�y�� �j�Z�a�g�b�p�Z�� �k�h�k�l�h�b�l�� �\�� �\�h�a�j�Z�k�l�_�� �k�m�[�t�_�d�l�Z�� �i�j�b�f�_�g�_�g�b�y������ �:�g�Z�e�b�a��

�i�h�e�h�`�_�g�b�c�� �M�I�D�� �J�N�� �m�d�Z�a�u�\�Z�_�l�� �g�Z���l�h���� �q�l�h�� �b�a�[�j�Z�g�b�_�� �e�b�q�g�h�]�h�� �i�h�j�m�q�b�l�_�e�v�k�l�\�Z��

�\�i�h�e�g�_���e�h�]�b�q�g�h���h�k�m�s�_�k�l�\�e�y�_�l�k�y���i�h���o�h�^�Z�l�Z�c�k�l�\�m���k�Z�f�h�]�h���i�h�j�m�q�b�l�_�e�y�����H�^�g�Z�d�h���i�j�b��

�d�h�g�k�l�j�m�b�j�h�\�Z�g�b�b�� �g�h�j�f�u�� �h�� �i�j�b�k�f�h�l�j�_�� �a�Z�� �g�_�k�h�\�_�j�r�_�g�g�h�e�_�l�g�b�f�� �i�h�^�h�a�j�_�\�Z�_�f�u�f��

�b�e�b���h�[�\�b�g�y�_�f�u�f���i�j�_�^�k�l�Z�\�e�y�_�l�k�y�����q�l�h���a�Z�d�h�g�h�^�Z�l�_�e�v���^�h�i�m�k�l�b�e���k�_�j�v�_�a�g�u�c���i�j�h�[�_�e����

�g�_���m�k�l�Z�g�h�\�b�\�����q�l�h���^�e�y���b�a�[�j�Z�g�b�y���^�Z�g�g�h�c���f�_�j�u���i�j�_�k�_�q�_�g�b�y���l�j�_�[�m�_�l�k�y���i�b�k�v�f�_�g�g�h�_��

�o�h�^�Z�l�Z�c�k�l�\�h�� �b�e�b�� �k�h�]�e�Z�k�b�_�� �e�b�p�Z���� �d�h�l�h�j�h�_�� �[�m�^�_�l�� �h�k�m�s�_�k�l�\�e�y�l�v�� �i�j�b�k�f�h�l�j���� �W�l�h��

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

�^�h�a�g�Z�\�Z�l�_�e�_�f�� �e�b�p���� �h�l�\�_�l�k�l�\�_�g�g�u�o�� �a�Z�� �i�h�\�_�^�_�g�b�_�� �g�_�k�h�\�_�j�r�_�g�g�h�e�_�l�g�_�]�h���� �d�h�l�h�j�u�_��

�f�h�]�m�l�� �g�_�� �b�f�_�l�v�� �d�� �g�_�f�m�� �[�e�b�a�d�h�]�h�� �h�l�g�h�r�_�g�b�y�� ���l�_�l�b���� �^�y�^�b���� �^�\�h�x�j�h�^�g�u�_�� �[�j�Z�l�v�y����

�k�_�k�l�j�u���b���^�j������ 

�K�i�_�p�b�Z�e�v�g�h�c���f�_�j�h�c���i�j�_�k�_�q�_�g�b�y�����a�Z�d�j�_�i�e�_�g�g�h�c���\���k�l�������������M�I�D���J�N���\�u�k�l�m�i�Z�_�l��

�g�Z�[�e�x�^�_�g�b�_���d�h�f�Z�g�^�h�\�Z�g�b�y���\�h�b�g�k�d�h�c���q�Z�k�l�b�����d�h�l�h�j�h�_���i�j�b�f�_�g�y�_�l�k�y�����d�Z�d �h�l�f�_�q�_�g�h��

�\�� �a�Z�d�h�g�_���� �d�� �\�h�_�g�g�h�k�e�m�`�Z�s�b�f�� �b�� �]�j�Z�`�^�Z�g�Z�f���� �i�j�h�o�h�^�y�s�b�f�� �\�h�_�g�g�u�_�� �k�[�h�j�u���� �b��

�k�h�k�l�h�b�l�� �\�� �i�j�b�g�y�l�b�b�� �f�_�j���� �i�j�_�^�m�k�f�h�l�j�_�g�g�u�o�� �m�k�l�Z�\�Z�f�b�� �<�h�h�j�m�`�_�g�g�u�o�� �K�b�e�� �J�N����

�I�j�_�^�k�l�Z�\�e�y�_�l�k�y���� �q�l�h�� �^�Z�g�g�Z�y�� �g�h�j�f�Z �l�j�_�[�m�_�l�� �h�i�j�_�^�_�e�_�g�g�h�c�� �a�Z�d�h�g�h�^�Z�l�_�e�v�g�h�c��

�^�h�j�Z�[�h�l�d�b���� �Z���� �g�Z�� �g�Z�r�� �\�a�]�e�y�^���� �m�d�Z�a�Z�g�g�Z�y�� �f�_�j�Z�� �i�j�_�k�_�q�_�g�b�y�� �f�h�`�_�l�� �i�j�b�f�_�g�y�l�v�k�y��

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

�g�_�� �i�h�� �d�h�g�l�j�Z�d�l�m���� �[���� �m�k�l�Z�\�u�� �<�h�h�j�m�`�_�g�g�u�o�� �K�b�e�� �J�N�� �g�_�� �k�h�^�_�j�`�Z�l�� �d�h�g�d�j�_�l�g�h�]�h��

�i�_�j�_�q�g�y�� �f�_�j���� �d�h�l�h�j�u�_�� �f�h�]�m�l�� �i�j�b�f�_�g�y�l�v�k�y�� �d�� �i�h�^�h�a�j�_�\�Z�_�f�u�f���� �h�[�\�b�g�y�_�f�u�f����

�i�h�w�l�h�f�m�� �b�o�� �k�e�_�^�m�_�l�� �\�d�e�x�q�b�l�v�� �\�� �M�I�D�� �J�N�� ���e�b�r�_�g�b�_�� �i�j�Z�\�Z�� �g�h�r�_�g�b�y�� �h�j�m�`�b�y���� �g�_��

�g�Z�a�g�Z�q�_�g�b�_���\���d�Z�j�Z�m�e�����g�_���i�j�_�^�h�k�l�Z�\�e�_�g�b�_���m�\�h�e�v�g�_�g�b�c���b�a���j�Z�k�i�h�e�h�`�_�g�b�y���\�h�b�g�k�d�h�c��

�q�Z�k�l�b�� �b�� �^�j�������� �\���� �\�h�� �b�k�i�h�e�g�_�g�b�_�� �j�_�r�_�g�b�y�� �k�e�_�^�h�\�Z�l�_�e�y���� �^�h�a�g�Z�\�Z�l�_�e�y���� �k�m�^�Z�� �h�[��

�b�a�[�j�Z�g�b�b�� �Z�g�Z�e�b�a�b�j�m�_�f�h�c�� �f�_�j�u�� �i�j�_�k�_�q�_�g�b�y�� �d�h�f�Z�g�^�h�\�Z�g�b�_�� �\�h�b�g�k�d�h�c�� �q�Z�k�l�b��

�^�h�e�`�g�h�� �b�a�^�Z�l�v�� �i�j�b�d�Z�a���� �i�j�_�^�m�k�f�Z�l�j�b�\�Z�x�s�b�c�� �d�h�g�d�j�_�l�g�u�_�� �f�_�j�u���� �d�h�l�h�j�u�_�� �[�m�^�m�l��

�i�j�b�f�_�g�y�l�v�k�y�� �\�� �h�l�g�h�r�_�g�b�b�� �i�h�^�h�a�j�_�\�Z�_�f�h�]�h���� �h�[�\�b�g�y�_�f�h�]�h���� �d�h�i�b�x�� �i�j�b�d�Z�a�Z��

�g�_�h�[�o�h�^�b�f�h�� �g�Z�i�j�Z�\�b�l�v�� �h�j�]�Z�g�m�� �b�e�b�� �^�h�e�`�g�h�k�l�g�h�f�m�� �e�b�p�m���� �b�a�[�j�Z�\�r�_�f�m�� �^�Z�g�g�m�x��

�f�_�j�m���i�j�_�k�_�q�_�g�b�y���� 

�K�h�]�e�Z�k�g�h���k�l�������������©�A�Z�e�h�]�ª���M�I�D���J�N�����i�j�_�l�_�j�i�_�\�r�_�c���a�Z���i�_�j�b�h�^����������-�����������]�]����

�k�_�j�v�_�a�g�u�_���b�a�f�_�g�_�g�b�y�����^�Z�g�g�Z�y���f�_�j�Z���i�j�_�k�_�q�_�g�b�y���k�h�k�l�h�b�l���\���l�h�f�����q�l�h �i�h�^�h�a�j�_�\�Z�_�f�u�c��

���h�[�\�b�g�y�_�f�u�c������ �b�g�h�_�� �n�b�a�b�q�_�k�d�h�_�� �b�e�b�� �x�j�b�^�b�q�_�k�d�h�_ �e�b�p�h�� �\�g�h�k�b�l�� �g�Z�� �^�_�i�h�a�b�l�g�u�c��

�k�q�_�l�� �h�j�]�Z�g�Z���� �\�� �i�j�h�b�a�\�h�^�k�l�\�_�� �d�h�l�h�j�h�]�h�� �g�Z�o�h�^�b�l�k�y�� �m�]�h�e�h�\�g�h�_�� �^�_�e�h���� �^�_�g�v�]�b�� �e�b�[�h��

�i�_�j�_�^�Z�_�l�� �_�f�m�� �g�_�^�\�b�`�b�f�h�_�� �b�e�b�� �^�\�b�`�b�f�h�_�� �b�f�m�s�_�k�l�\�h�� ���p�_�g�g�h�k�l�b���� �Z�d�p�b�b����

�h�[�e�b�]�Z�p�b�b���� �\�� �p�_�e�y�o�� �h�[�_�k�i�_�q�_�g�b�y�� �y�\�d�b�� �i�h�^�h�a�j�_�\�Z�_�f�h�]�h���� �h�[�\�b�g�y�_�f�h�]�h�� �d��

�k�e�_�^�h�\�Z�l�_�e�x�����^�h�a�g�Z�\�Z�l�_�e�x�����\���k�m�^�����Z���l�Z�d�`�_���i�j�_�^�m�i�j�_�`�^�_�g�b�y���k�h�\�_�j�r�_�g�b�y���b�f���g�h�\�u�o��

�i�j�_�k�l�m�i�e�_�g�b�c���� �I�j�_�^�k�l�Z�\�e�y�_�l�k�y���� �q�l�h�� �g�_�� �b�f�_�x�l�� �i�j�Z�\�Z�� �\�u�k�l�m�i�Z�l�v�� �\�� �d�Z�q�_�k�l�\�_��

�a�Z�e�h�]�h�^�Z�l�_�e�_�c�� �x�j�b�^�b�q�_�k�d�b�_�� �e�b�p�Z���� �m�q�j�_�`�^�_�g�g�u�_�� �J�N���� �k�m�[�t�_�d�l�Z�f�b�� �J�N����
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�f�m�g�b�p�b�i�Z�e�v�g�u�f�b���h�[�j�Z�a�h�\�Z�g�b�y�f�b�����a�Z���d�h�l�h�j�u�f�b���b�f�m�s�_�k�l�\�h���a�Z�d�j�_�i�e�_�g�h���g�Z���i�j�Z�\�_��

�o�h�a�y�c�k�l�\�_�g�g�h�]�h���\�_�^�_�g�b�y���b�e�b���h�i�_�j�Z�l�b�\�g�h�]�h���m�i�j�Z�\�e�_�g�b�y�����g�Z�i�j�b�f�_�j�����m�q�j�_�`�^�_�g�b�y������

�i�h�k�d�h�e�v�d�m���w�l�h���b�f�m�s�_�k�l�\�h���k�h�]�e�Z�k�g�h���i�h�e�h�`�_�g�b�c���^�_�c�k�l�\�m�x�s�_�]�h���a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�Z��

�f�h�`�_�l�� �j�Z�k�o�h�^�h�\�Z�l�v�k�y�� �\�� �k�l�j�h�]�h�� �p�_�e�_�\�h�f�� �i�h�j�y�^�d�_���� �h�i�j�_�^�_�e�_�g�g�h�f�� �k�h�[�k�l�\�_�g�g�b�d�h�f��

���m�q�j�_�^�b�l�_�e�_�f�����>���� �k�� 134]. 

�G�_�� �^�h���d�h�g�p�Z�� �i�j�h�^�m�f�Z�g�g�u�f�� �b�� �k�h�]�e�Z�k�m�x�s�b�f�k�y�� �k�� �g�h�j�f�Z�f�b�� �]�j�Z�`�^�Z�g�k�d�h�]�h��
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Abstract:  the Article analyzes the problems of legal regulation of assisted reproductive 

technologies - artificial methods of human reproduction to be applied in Russia. This 
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paper investigates the problems of normative and social character, aimed at 

Sovershenstvovanie use of these methods. 

Key words: assisted reproductive technologies, artificial insemination, embryo 
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�f�Z�l�_�j�b�Z�e�Z�� �i�j�h�b�a�\�h�^�b�e�k�y�� �m�� �©�q�m�`�h�]�h�ª�� �^�h�g�h�j�Z������ �F�g�h�]�h�� �x�j�b�^�b�q�_�k�d�b�o�� �i�j�h�[�e�_�f��

�\�h�a�g�b�d�Z�_�l���\���k�\�y�a�b���k���i�j�b�f�_�g�_�g�b�_�f���f�_�l�h�^�Z���k�m�j�j�h�]�Z�l�g�h�]�h���f�Z�l�_�j�b�g�k�l�\�Z�����D�j�h�f�_���l�h�]�h����

�\�� �a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�_�� �h�l�k�m�l�k�l�\�m�_�l�� �e�_�]�Z�e�v�g�h�_�� �h�i�j�_�^�_�e�_�g�b�_�� �k�m�j�j�h�]�Z�l�g�h�]�h��

�f�Z�l�_�j�b�g�k�l�\�Z�� 

�I�j�b�� �i�j�h�\�_�^�_�g�b�b�� �e�x�[�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �\�� �d�h�l�h�j�u�o�� �\�� �d�Z�q�_�k�l�\�_�� �k�m�[�t�_�d�l�h�\��

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

�h�[�s�_�]�h�� �i�j�Z�\�b�e�Z�� �i�_�j�_�^�� �l�_�f���� �d�Z�d�� �w�f�[�j�b�h�g�� �f�h�`�_�l�� �[�u�l�v�� �\�h�\�e�_�q�_�g�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�_����

�h�[�y�a�Z�l�_�e�v�g�h���i�h�e�m�q�_�g�b�_���k�h�]�e�Z�k�b�y���b���h�l���h�l�p�Z���w�f�[�j�b�h�g�Z�� 

�M�q�b�l�u�\�Z�y�� �\�u�r�_�b�a�e�h�`�_�g�g�h�_���� �[�u�e�h�� �[�u�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�� �\�d�e�x�q�b�l�v�� �\��

�a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�h�� �k�l�Z�l�v�b�� ���i�h�e�h�`�_�g�b�y���� �j�_�]�m�e�b�j�m�x�s�b�_�� �i�j�Z�\�h�\�h�_�� �i�h�e�h�`�_�g�b�_��

�w�f�[�j�b�h�g�Z�����Z���l�Z�d�`�_���m�k�l�Z�g�Z�\�e�b�\�Z�x�s�b�_���h�l�\�_�l�k�l�\�_�g�g�h�k�l�v���a�Z���g�Z�j�m�r�_�g�b�_���w�l�b�o���k�l�Z�l�_�c��

���i�h�e�h�`�_�g�b�c�����\�i�e�h�l�v���^�h���m�]�h�e�h�\�g�h-�i�j�Z�\�h�\�h�c���h�l�\�_�l�k�l�\�_�g�g�h�k�l�b�� 

�G�_���h�i�j�_�^�_�e�_�g�h���a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�h�f���b���l�h�����q�l�h���i�h�g�b�f�Z�_�l�k�y���i�h�^���©�g�_�a�Z�d�h�g�g�u�f��

�i�j�h�\�_�^�_�g�b�_�f���b�k�d�m�k�k�l�\�_�g�g�h�]�h���h�i�e�h�^�h�l�\�h�j�_�g�b�y���b���b�f�i�e�Z�g�l�Z�p�b�b���w�f�[�j�b�h�g�Z�ª�����D�j�h�f�_��

�l�h�]�h���� �i�h�� �^�_�c�k�l�\�m�x�s�_�f�m�� �M�]�h�e�h�\�g�h�f�m�� �d�h�^�_�d�k�m�� �J�N�� �a�Z�� �w�l�h�� �g�_�� �i�j�_�^�m�k�f�h�l�j�_�g�h��

�x�j�b�^�b�q�_�k�d�h�c���h�l�\�_�l�k�l�\�_�g�g�h�k�l�b���� �G�_�h�[�o�h�^�b�f�h�� �m�k�l�j�Z�g�b�l�v�� �^�_�d�e�Z�j�Z�l�b�\�g�h�k�l�v��

�n�_�^�_�j�Z�e�v�g�h�]�h�� �a�Z�d�h�g�Z�� �h�[�� �h�o�j�Z�g�_�� �a�^�h�j�h�\�v�y�� �]�j�Z�`�^�Z�g���� �a�Z�y�\�e�y�x�s�_�]�h�� �m�]�h�e�h�\�g�m�x��

�h�l�\�_�l�k�l�\�_�g�g�h�k�l�v�� �a�Z�� �g�_�a�Z�d�h�g�g�h�_�� �i�j�h�\�_�^�_�g�b�_�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �h�i�e�h�^�h�l�\�h�j�_�g�b�y�� �b��

�b�f�i�e�Z�g�l�Z�p�b�b���w�f�[�j�b�h�g�Z�� 

�>�h�e�`�g�u�� �a�Z�s�b�s�Z�l�v�k�y�� �h�l�g�h�r�_�g�b�y���� �k�\�y�a�Z�g�g�u�_�� �k�� �k�h�[�e�x�^�_�g�b�_�f��

�a�Z�d�h�g�h�^�Z�l�_�e�v�g�h�� �m�k�l�Z�g�h�\�e�_�g�g�h�c�� �i�j�h�p�_�^�m�j�u�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �h�i�e�h�^�h�l�\�h�j�_�g�b�y�� �b��

�b�f�i�e�Z�g�l�Z�p�b�b�� �w�f�[�j�b�h�g�Z���� �l�h�� �_�k�l�v�� �k�e�_�^�m�_�l�� �i�j�_�^�m�k�f�h�l�j�_�l�v�� �h�l�\�_�l�k�l�\�_�g�g�h�k�l�v�� �a�Z��

�h�k�m�s�_�k�l�\�e�_�g�b�_�� �^�_�c�k�l�\�b�c�� �i�h�� �f�_�^�b�p�b�g�k�d�h�c�� �i�h�f�h�s�b�� �[�_�a�� �i�h�e�m�q�_�g�b�y��

�k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h���j�Z�a�j�_�r�_�g�b�y�����i�_�j�_�k�Z�^�d�m���w�f�[�j�b�h�g�Z���[�_�a���\�u�y�k�g�_�g�b�y���j�_�a�m�e�v�l�Z�l�h�\��

�l�_�k�l�Z���� �l�j�_�[�m�_�f�u�o�� �^�e�y�� �\�u�y�\�e�_�g�b�y�� �b�g�n�_�d�p�b�h�g�g�u�o�� �a�Z�[�h�e�_�\�Z�g�b�c���� �i�j�h�\�_�^�_�g�b�_��

�b�k�d�m�k�k�l�\�_�g�g�h�]�h�� �h�i�e�h�^�h�l�\�h�j�_�g�b�y�� �[�_�a�� �i�j�h�\�_�^�_�g�b�y�� �f�_�^�b�p�b�g�k�d�h�]�h�� �h�[�k�e�_�^�h�\�Z�g�b�y��

�^�h�g�h�j�Z���b���l�Z�d���^�Z�e�_�_�� 

�G�_���m�j�_�]�m�e�b�j�h�\�Z�g���\�h�i�j�h�k���h�l�g�h�k�b�l�_�e�v�g�h���l�h�]�h�����b�f�_�_�l���e�b���j�_�[�_�g�h�d���i�j�Z�\�h���a�g�Z�l�v��

�k�\�h�b�o���]�_�g�_�l�b�q�_�k�d�b�o���j�h�^�b�l�_�e�_�c�����W�l�h�l���\�h�i�j�h�k���g�_���j�_�r�_�g���h�^�g�h�a�g�Z�q�g�h���b���i�j�b�g�Z�^�e�_�`�b�l��

�\���i�j�Z�\�h�\�h�c���g�Z�m�d�_���d���q�b�k�e�m���^�b�k�d�m�k�k�b�h�g�g�u�o�����I�h���^�Z�g�g�h�f�m���\�h�i�j�h�k�m���i�j�_�^�k�l�Z�\�e�y�x�l�k�y��

�^�\�Z���i�m�l�b���j�_�r�_�g�b�y�����Z�����i�j�b�a�g�Z�l�v���k�\�_�^�_�g�b�y���h���]�_�g�_�l�b�q�_�k�d�h�f���i�j�h�b�k�o�h�`�^�_�g�b�b���j�_�[�_�g�d�Z��

�f�_�^�b�p�b�g�k�d�h�c�� �l�Z�c�g�h�c�� �b���a�Z�d�j�_�i�b�l�v�� �\�� �a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�_�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b��

�g�_�^�h�i�m�k�l�b�f�h�k�l�v�� �_�_�� �j�Z�a�]�e�Z�r�_�g�b�y���� �[���� �j�Z�k�k�f�Z�l�j�b�\�Z�l�v�� �w�l�h�� �d�Z�d�� �\�Z�`�g�_�c�r�_�_�� �i�j�Z�\�h��

�j�_�[�_�g�d�Z�����g�Z�k�d�h�e�v�d�h���w�l�h���\�h�a�f�h�`�g�h�����a�g�Z�l�v���k�\�h�b�o���j�h�^�b�l�_�e�_�c�����i���������k�l�����������K�_�f�_�c�g�h�]�h��

�d�h�^�_�d�k�Z���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b�����k�l���������D�h�g�\�_�g�p�b�b���H�H�G���h���i�j�Z�\�Z�o���j�_�[�_�g�d�Z���� 
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�>�Z�g�g�u�_�� �i�j�_�^�e�h�`�_�g�b�y�� �y�\�e�y�x�l�k�y�� �h�q�_�j�_�^�g�u�f�� �r�Z�]�h�f�� �g�Z�� �i�m�l�b�� �j�_�r�_�g�b�y��

�i�j�h�[�e�_�f�u���m�\�_�e�b�q�_�g�b�y���j�h�`�^�Z�_�f�h�k�l�b�����l�Z�d���d�Z�d���i�h�a�\�h�e�y�l���k�^�_�e�Z�l�v���h�l�g�h�r�_�g�b�y���f�_�`�^�m��

�k�m�[�t�_�d�l�Z�f�b�� ���k�m�j�j�h�]�Z�l�g�h�c�� �f�Z�l�_�j�v�x�� �b�� �k�m�i�j�m�]�Z�f�b���� �`�_�e�Z�x�s�b�f�b�� �b�f�_�l�v�� �j�_�[�_�g�d�Z����

�x�j�b�^�b�q�_�k�d�b�� �i�j�h�a�j�Z�q�g�u�f�b�� �b�� �a�Z�s�b�s�_�g�g�u�f�b���� �W�l�h�� �i�h�\�u�k�b�l�� �i�j�Z�\�h�\�m�x��

�h�l�\�_�l�k�l�\�_�g�g�h�k�l�v���k�m�j�j�h�]�Z�l�g�h�c���f�Z�l�_�j�b�����Z���l�Z�d�`�_���[�m�^�_�l���k�i�h�k�h�[�k�l�\�h�\�Z�l�v���b�k�d�e�x�q�_�g�b�x��

�h�[�_�k�i�h�d�h�_�g�g�h�k�l�b���k�m�i�j�m�]�h�\���h�k�l�Z�l�v�k�y���\�i�h�k�e�_�^�k�l�\�b�b���[�_�a���^�h�e�]�h�`�^�Z�g�g�h�]�h���j�_�[�_�g�d�Z���b��

�h�k�f�u�k�e�_�g�g�h�f�m�� �i�j�b�g�y�l�b�x�� �k�m�i�j�m�]�Z�f�b�� �h�l�\�_�l�k�l�\�_�g�g�h�]�h�� �j�_�r�_�g�b�y�� �i�h�� �\�u�[�h�j�m��

�g�_�l�j�Z�^�b�p�b�h�g�g�u�o���f�_�l�h�^�h�\���^�_�l�h�j�h�`�^�_�g�b�y��[2, �k�� 98]. 

�A�Z�d�e�x�q�b�l�_�e�v�g�Z�y�� �i�j�h�[�e�_�f�Z�� �k�e�_�^�m�_�l�� �b�a�� �b�a�e�h�`�_�g�g�u�o�� �\�u�r�_�� �i�j�h�[�_�e�h�\�� �b��

�i�j�h�[�e�_�f��- �w�l�h�� �g�_�o�\�Z�l�d�Z�� �g�h�j�f�� �f�Z�l�_�j�b�Z�e�v�g�h�]�h�� �i�j�Z�\�Z���� �Z�� �b�f�_�g�g�h�� �g�_�h�[�o�h�^�b�f�h�k�l�v��

�i�j�b�g�y�l�b�y�� �k�i�_�p�b�Z�e�v�g�h�]�h�� �g�h�j�f�Z�l�b�\�g�h�]�h�� �Z�d�l�Z�� �\�� �j�Z�g�]�_�� �n�_�^�_�j�Z�e�v�g�h�]�h�� �a�Z�d�h�g�Z����

�i�h�k�\�y�s�_�g�g�h�]�h���j�_�i�j�h�^�m�d�l�b�\�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b�� 

�J�h�k�k�b�c�k�d�b�c�� �a�Z�d�h�g�� �h�� �j�_�i�j�h�^�m�d�p�b�b�� �^�h�e�`�_�g�� �b�k�o�h�^�b�l�v�� �b�a�� �j�_�i�j�h�^�m�d�l�b�\�g�h�]�h��

�i�j�Z�\�Z�� �b�� �i�j�Z�\�Z�� �k�\�h�[�h�^�g�h�]�h�� �j�_�i�j�h�^�m�d�l�b�\�g�h�]�h�� �\�u�[�h�j�Z���� �k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v��

�D�h�g�k�l�b�l�m�p�b�b���J�h�k�k�b�c�k�d�h�c���N�_�^�_�j�Z�p�b�b�����]�Z�j�Z�g�l�b�j�m�x�s�_�c���i�j�Z�\�Z���b���k�\�h�[�h�^�u���q�_�e�h�\�_�d�Z��

�b���]�j�Z�`�^�Z�g�b�g�Z�����^�h�e�`�_�g���[�u�l�v���e�b�[�_�j�Z�e�v�g�u�f���b���b�k�o�h�^�b�l�v���b�a���i�j�b�g�p�b�i�Z���j�Z�\�_�g�k�l�\�Z�� 

 

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

������ �@�_�e�h�g�d�b�g�� �K���K������ �B�\�Z�r�b�g�� �>���B������ �D�m�[�Z�j�v�� �B���B���� �K�_�f�_�c�g�h�_�� �i�j�Z�\�h���� �m�q�_�[�g�h�_��

�i�h�k�h�[�b�_�� �>�L�_�d�k�l�@���� �J�_�d�h�f�_�g�^�h�\�Z�g�h�� �M�q�_�[�g�h-�f�_�l�h�^�b�q�_�k�d�b�f�� �p�_�g�l�j�h�f��

�©�I�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�c�� �m�q�_�[�g�b�d�ª�� �\�� �d�Z�q�_�k�l�\�_�� �i�h�k�h�[�b�y�� �^�e�y�� �k�l�m�^�_�g�l�h�\�� �\�u�k�r�b�o��

�m�q�_�[�g�u�o �a�Z�\�_�^�_�g�b�c�����h�[�m�q�Z�x�s�b�o�k�y���i�h���k�i�_�p�b�Z�e�v�g�h�k�l�b�����������������©�X�j�b�k�i�j�m�^�_�g�p�b�y�ª����

�i�h���g�Z�m�q�g�h�c���k�i�_�p�b�Z�e�v�g�h�k�l�b���������������������©�=�j�Z�`�^�Z�g�k�d�h�_���i�j�Z�\�h�����i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�k�d�h�_��

�i�j�Z�\�h���� �k�_�f�_�c�g�h�_�� �i�j�Z�\�h���� �f�_�`�^�m�g�Z�j�h�^�g�h�_�� �q�Z�k�l�g�h�_�� �i�j�Z�\�h �F�h�k�d�\�Z���� �B�a�^�Z�l�_�e�v�k�l�\�h��

�©�X�g�b�l�b-�>�Z�g�Z�ª����������������- ���������k�� 

������ �@�_�e�h�g�d�b�g�� �K���K�� �b�� �^�j���� �K�_�f�_�c�g�h�_�� �i�j�Z�\�h���� �m�q�_�[�g�h�_�� �i�h�k�h�[�b�_�� �^�e�y�� �k�l�m�^�_�g�l�h�\��

�\�m�a�h�\�� �h�[�m�q�Z�x�s�b�o�k�y�� �i�h�� �k�i�_�p�b�Z�e�v�g�h�k�l�b�� �©�X�j�b�k�i�j�m�^�_�g�p�b�y�ª�� �>�L�_�d�k�l�@�� �F�h�k�d�\�Z����

�B�a�^�Z�l�_�e�v�k�l�\�h���©�X�g�b�l�b-�>�Z�g�Z�ª�������������� - ���������k�� 

�‹���B���>�����B�\�Z�r�b�g������������ 
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THE CASH SETTLEMENTS UNDER THE SUPPLY AGREEMENT  

Lanina V.S. 

Abstract: This article deals with the problems of legal regulation of cash settlements 

by the example of the supply agreement, as well as ways of their resolution. Most 

attention is paid to the limiting size of cash settlements. 
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SAFETY REQUIREMENTS IN CONTRACTUAL RELAT IONS 
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Abstract: This article discusses the concept of "security", the analysis of the norms of 

civil legislation regulating the safety requirement in contractual relations. As a result, 

it is concluded that the security in contractual relations connected with the quality of 

the goods, works and services, its software is aimed at inadmissibility of harm to the 

life and health of citizens, property of individuals and legal persons, harm the 

environment, the interests of society and the state whole. Proposals for improving the 

legislation. 
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