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�F�u�� �j�Z�^�u�� �i�j�_�^�k�l�Z�\�b�l�v�� �<�Z�r�_�f�m�� �\�g�b�f�Z�g�b�x�� �\�l�h�j�h�c�� �g�h�f�_�j��
�g�Z�m�q�g�h�]�h�� �`�m�j�g�Z�e�Z�� �©�I�j�h�_�d�l�g�h�_�� �m�i�j�Z�\�e�_�g�b�_�� �\�� �k�l�j�h�b�l�_�e�v�k�l�\�_�ª, 
�b�a�^�Z�g�g�u�c���\���w�l�h�f���]�h�^�m���� 

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

�h�d�h�g�q�Z�l�_�e�v�g�u�c�� �j�Z�a�]�j�h�f�� �g�_�f�_�p�d�h-�n�Z�r�b�k�l�k�d�h�c�� �=�_�j�f�Z�g�b�b���� �J�Z�a�[�b�l�u�c�� �©�l�j�_�l�b�c�� �j�_�c�o�ª�� �e�_�`�Z�e��
�i�h�^���g�h�]�Z�f�b���i�h�[�_�^�b�l�_�e�_�c���� �g�b�d�Z�d�b�o���k�_�d�j�_�l�h�\�� �m���g�_�]�h���m�`�_���g�_���[�u�e�h���� �m�a�g�Z�\�Z�c���� �q�l�h���o�h�q�_�r�v�����[�_�j�b�� 
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�H�[�h�a�j�_�\�Z�y�� �^�h�k�l�Z�\�r�_�_�k�y�� �l�j�h�n�_�c�g�h�_�� �\�_�e�b�d�h�e�_�i�b�_���� �j�_�Z�d�l�b�\�g�u�_�� �k�Z�f�h�e�_�l�u���� �^�h�\�_�^�_�g�g�u�_��
�^�h�� �k�_�j�b�c�g�h�]�h�� �i�j�h�b�a�\�h�^�k�l�\�Z���� �d�j�u�e�Z�l�u�_�� �b�� �[�Z�e�e�b�k�l�b�q�_�k�d�b�_�� �j�Z�d�_�l�u���� �m�i�j�Z�\�e�y�_�f�u�_�� �Z�\�b�Z�[�h�f�[�u����
�d�h�f�i�v�x�l�_�j�u���� �a�g�Z�x�s�b�_�� �e�x�^�b���� �^�_�e�Z�e�b�� �\�_�j�g�u�_�� �\�u�\�h�^�u���� �k�l�j�Z�g�Z�� �h�i�y�l�v�� �\�u�g�m�`�^�_�g�Z�� �[�m�^�_�l��
�^�h�]�h�g�y�l�v���� �m�r�_�^�r�b�o�� �\�i�_�j�_�^�� �l�_�f�� �[�h�e�_�_���� �q�l�h�� �[�u�\�r�b�_�� �k�h�j�Z�l�g�b�d�b�� �i�h�� �Z�g�l�b�]�b�l�e�_�j�h�\�k�d�h�c��
�d�h�Z�e�b�p�b�b�� �k�l�j�_�f�b�l�_�e�v�g�h�� �i�j�_�\�j�Z�s�Z�e�b�k�v�� �\�� �g�_�i�j�b�f�b�j�b�f�u�o�� �\�j�Z�]�h�\���� �<�k�_�� �[�u�� �g�b�q�_�]�h����
�i�j�h�l�b�\�h�k�l�h�y�g�b�_�� �k�� �Z�g�]�e�h�k�Z�d�k�Z�f�b�� �^�e�y�� �J�h�k�k�b�b�� �[�u�e�h�� �g�_�� �\�� �^�b�d�h�\�b�g�d�m�� �b�� �h�[�h�a�g�Z�q�b�e�h�k�v�� �m�`�_�� �k�h��
�\�j�_�f�_�g�� �B�\�Z�g�Z�� �=�j�h�a�g�h�]�h���� �G�h �g�Z�d�j�u�\�r�b�_�� �Y�i�h�g�b�x�� �\�� �Z�\�]�m�k�l�_�� ���������� �]�h�^�� �y�^�_�j�g�u�_�� �]�j�b�[�u��
�\�h�a�\�_�k�l�b�e�b�� �g�Z�q�Z�e�h�� �g�h�\�h�c�� �w�j�u�� �\�� �f�b�j�_�� �d�h�l�h�j�Z�y �k�\�h�^�b�e�h�k�v�� �\�� �b�l�h�]�_�� �d�� �y�^�_�j�g�h�f�m��
�i�j�h�l�b�\�h�k�l�h�y�g�b�x���� �D�� �k�h�`�Z�e�_�g�b�x���� �i�j�h�l�b�\�h�i�h�k�l�Z�\�b�l�v�� �a�^�_�k�v�� �K�h�\�_�l�k�d�h�f�m�� �K�h�x�a�m�� �[�u�e�h�� �i�h�d�Z��
�g�_�q�_�]�h���� �y�^�_�j�g�h�]�h�� �h�j�m�`�b�y�� �g�Z�� �l�h�l�� �f�h�f�_�g�l�� �m�� �k�l�j�Z�g�u�� �g�_�� �[�u�e�h�� �b�� �i�_�j�k�i�_�d�l�b�\�u�� �_�]�h�� �i�h�e�m�q�_�g�b�y��
�[�u�e�b�� �\�_�k�v�f�Z�� �l�m�f�Z�g�g�u���� �B�� �w�l�h�� �[�u�e�Z�� �_�s�_�� �g�_�� �]�e�Z�\�g�Z�y �i�j�h�[�e�_�f�Z���� �>�j�m�]�h�c���� �g�_�� �f�_�g�_�_�� �\�Z�`�g�h�c��
�i�j�h�[�e�_�f�h�c, �[�u�e�h�� �h�l�k�m�l�k�l�\�b�_�� �i�h�e�g�h�p�_�g�g�h�]�h�� �g�h�k�b�l�_�e�y�� �y�^�_�j�g�h�]�h�� �h�j�m�`�b�y���� �G�Z�� �l�h�l�� �f�h�f�_�g�l��
�w�l�h�� �f�h�]�� �[�u�l�v�� �l�h�e�v�d�h�� �k�Z�f�h�e�_�l���� �l�Z�d�� �d�Z�d�� �j�Z�d�_�l�g�h�_�� �h�j�m�`�b�_�� �l�h�e�v�d�h-�l�h�e�v�d�h�� �g�Z�q�b�g�Z�e�h��
�k�h�a�^�Z�\�Z�l�v�k�y�����I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�\���k�e�h�`�b�\�r�m�x�k�y���k�b�l�m�Z�p�b�x���b���\�u�y�\�b�\���k�m�s�_�k�l�\�_�g�g�h�_���h�l�k�l�Z�\�Z�g�b�_��
�h�l�_�q�_�k�l�\�_�g�g�h�c�� �Z�\�b�Z�p�b�h�g�g�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �h�l�� �K�R�:���� �Z�\�b�Z�d�h�g�k�l�j�m�d�l�h�j�� �<���F���� �F�y�k�b�s�_�\��
�h�[�j�Z�l�b�e�k�y�� �k�� �i�b�k�v�f�h�f�� �\�� �g�Z�j�d�h�f�Z�l�� �Z�\�b�Z�p�b�h�g�g�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b���� �\�� �d�h�l�h�j�h�f�� �i�j�_�^�e�h�`�b�e��
�h�k�m�s�_�k�l�\�b�l�v���d�h�i�b�j�h�\�Z�g�b�_���Z�f�_�j�b�d�Z�g�k�d�h�]�h���k�Z�f�h�e�_�l�Z���%-29.  

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

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z: �b�k�l�h�j�b�y�� �m�i�j�Z�\�e�_�g�b�y�� �i�j�h�_�d�l�Z�f�b���� �i�j�h�_�d�l�g�h-�h�j�b�_�g�l�b�j�h�\�Z�g�g�h�_�� �m�i�j�Z�\�e�_�g�b�_����
�©�f�_�l�h�^�� �i�j�h�_�d�l�h�\�ª���� �]�b�[�d�h�k�l�v�� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�u�o�� �k�l�j�m�d�l�m�j���� �h�[�m�q�_�g�b�_�� �d�h�f�Z�g�^�u�� �i�j�h�_�d�l�Z���� �l�_�o�g�h�e�h�]�b�y��
�h�[�j�Z�l�g�h�]�h���d�h�i�b�j�h�\�Z�g�b�y�����f�_�l�h�^���f�h�a�]�h�\�h�]�h���r�l�m�j�f�Z. 

 
�=�h�j�v�d�b�c���\�d�m�k���i�h�[�_�^�u 

 
�H�l�]�j�_�f�_�e�b�� �i�h�[�_�^�g�u�_�� �a�Z�e�i�u�� �f�Z�y�� ������������ �J�Z�a�[�b�l�u�c�� �©�l�j�_�l�b�c�� �j�_�c�o�ª�� �e�_�`�Z�e�� �i�h�^�� �g�h�]�Z�f�b��

�i�h�[�_�^�b�l�_�e�_�c���� �g�b�d�Z�d�b�o�� �k�_�d�j�_�l�h�\�� �m�� �g�_�]�h�� �m�`�_�� �g�_�� �[�u�e�h���� �m�a�g�Z�\�Z�c���� �q�l�h�� �o�h�q�_�r�v���� �[�_�j�b���� �q�l�h��
�g�j�Z�\�b�l�v�k�y���� �I�h�� �\�k�_�c�� �i�h�\�_�j�`�_�g�g�h�c�� �=�_�j�f�Z�g�b�b�� �k�g�h�\�Z�e�b�� �k�Z�f�u�_�� �j�Z�a�g�h�h�[�j�Z�a�g�u�_�� �©�l�j�h�n�_�c�g�u�_�ª��
�d�h�f�Z�g�^�u�� �j�Z�a�e�b�q�g�h�]�h�� �i�h�r�b�[�Z���� �g�Z�a�g�Z�q�_�g�b�y�� �b�� �j�Z�g�]�Z���� �;�u�e�b�� �i�j�Z�\�b�l�_�e�v�k�l�\�_�g�g�u�_�� �d�h�f�Z�g�^�u����
�h�o�h�l�b�\�r�b�_�k�y���a�Z���l�_�o�g�h�e�h�]�b�q�_�k�d�b�f�b���b���g�Z�m�q�g�u�f�b���k�_�d�j�_�l�Z�f�b�� �©�l�j�_�l�v�_�]�h���j�_�c�o�Z�ª���� �[�u�e�b���d�h�f�Z�g�^�u����
�^�_�c�k�l�\�h�\�Z�\�r�b�_�� �i�h�^�� �w�]�b�^�h�c�� �j�Z�a�e�b�q�g�h�]�h�� �m�j�h�\�g�y�� �g�Z�q�Z�e�v�g�b�d�h�\���� �w�l�b�o�� �b�g�l�_�j�_�k�h�\�Z�e�b�� �l�h�e�v�d�h��
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�M�I�J�:�<�E�?�G�B�?�� 

�K�L�J�H�B�L�?�E�V�G�U�F�B���I�J�H�?�D�L�:�F�B 

 

mailto:kpn55@rambler.ru


8 
 

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

�I�h�� �o�h�^�m�� �w�l�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �b�a�� �=�_�j�f�Z�g�b�b�� �\�u�\�h�a�b�e�h�k�v�� �\�k�_���� �i�j�h�b�]�j�Z�\�r�b�c�� �i�e�Z�q�_�l���� �b�� �h�g��
�i�e�Z�d�Z�e���� �G�h�� �[�h�e�v�r�_�� �^�e�y�� �\�b�^�Z���� �B�a�� �j�Z�a�]�h�\�h�j�h�\�� �i�h�� �^�m�r�Z�f�� �k�� �h�l�^�_�e�v�g�u�f�b�� �i�j�_�^�k�l�Z�\�b�l�_�e�y�f�b��
�]�_�j�f�Z�g�k�d�h�c�� �l�_�o�g�b�q�_�k�d�h�c�� �b�g�l�_�e�e�b�]�_�g�p�b�b�� �k�e�_�^�h�\�Z�e�h���� �q�l�h�� �g�Z�r�b�� �\�e�Z�k�l�b�� �^�h�i�m�k�d�Z�e�b�� �h�]�j�h�f�g�m�x��
�h�r�b�[�d�m���\�u�\�h�a�y���b�a���=�_�j�f�Z�g�b�b���\���i�_�j�\�m�x���h�q�_�j�_�^�v���h�[�h�j�m�^�h�\�Z�g�b�_�«���©�G�Z���d�h�c���q�_�j�l���\�Z�f���w�l�h���k�l�Z�j�v�_�"��
�± �\�h�i�j�h�r�Z�e�b���\���d�m�e�m�Z�j�g�u�o���[�_�k�_�^�Z�o���a�Z���r�g�Z�i�k�h�f���g�_�f�p�u���� �©�H�k�l�Z�\�v�l�_���_�]�h���g�Z�f�����b���f�u���\�Z�f���k�^�_�e�Z�_�f��
�k�m�i�_�j���k�h�\�j�_�f�_�g�g�h�_���h�[�h�j�m�^�h�\�Z�g�b�_�����^�Z���_�s�_���b���\�Z�r�b�o���j�Z�[�h�q�b�o���h�[�m�q�b�f�«�ª���G�h���j�Z�a�m�f���b���\���w�l�h�l���j�Z�a��
�g�_���\�h�k�l�h�j�`�_�k�l�\�h�\�Z�e�« 

�<�� �q�b�k�e�_�� �l�j�h�n�_�_�\�� �h�k�h�[�h�_�� �f�_�k�l�h�� �a�Z�g�b�f�Z�e�b�� �g�_�f�_�p�d�b�_�� �j�_�Z�d�l�b�\�g�u�_�� �k�Z�f�h�e�_�l�u�����d�� �d�h�g�p�m��
�\�h�c�g�u���� �\�u�i�m�k�d�Z�\�r�b�_�k�y�� �m�`�_���k�_�j�b�c�g�h���� �I�j�b���b�a�m�q�_�g�b�b���b�k�l�h�j�b�b���k�h�a�^�Z�g�b�y���j�_�Z�d�l�b�\�g�h�c���l�_�o�g�b�d�b���\��
�n�Z�r�b�k�l�k�d�h�c�� �=�_�j�f�Z�g�b�b�� �[�u�e�h�� �q�_�f�m�� �m�^�b�\�b�l�v�k�y���� �\�� �Z�\�]�m�k�l�_�� ���������� �k�h�\�_�j�r�b�e�� �k�\�h�c�� �i�_�j�\�u�c��
�b�k�i�u�l�Z�l�_�e�v�g�u�c�� �i�h�e�_�l�� �k�Z�f�h�e�_�l-�b�k�l�j�_�[�b�l�_�e�v�� �©�O�_�c�g�d�_�e�v-�������ª�� �k�� �j�_�Z�d�l�b�\�g�u�f �^�\�b�]�Z�l�_�e�_�f����
�;�m�^�m�s�b�c�� �i�_�j�\�_�g�_�p�� �g�_�f�_�p�d�h�]�h�� �k�_�j�b�c�g�h�]�h�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �\�� �k�n�_�j�_�� �j�_�Z�d�l�b�\�g�h�c�� �Z�\�b�Z�p�b�b�� �F�_-262 
�i�h�^�g�y�e�k�y���\���g�_�[�h���e�_�l�h�f�������������]�h�^�Z�����Z���d���f�Z�x�������������]�h�^�Z���=�_�j�f�Z�g�b�y���i�j�h�b�a�\�_�e�Z�������������k�_�j�b�c�g�u�o���F�_-
���������b�������������j�_�Z�d�l�b�\�g�u�o���^�\�b�]�Z�l�_�e�y���X�f�h-004.  

�G�h�����d�Z�d���]�h�\�h�j�b�l�k�y�����b���w�l�h���_�s�_���g�_���\�k�_�����=�_�j�f�Z�g�k�d�b�_���\�h�_�g�g�h-�\�h�a�^�m�r�g�u�_���k�b�e�u���i�h�e�m�q�b�e�b���b��
�j�_�Z�d�l�b�\�g�u�c�� �[�h�f�[�Z�j�^�b�j�h�\�s�b�d�� �± �©�:�j�Z�^�h-�������� �;�e�b�p�ª���� �W�l�h�� �[�u�e�� �j�_�Z�d�l�b�\�g�u�c�� �k�Z�f�h�e�_�l����
�h�k�g�Z�s�_�g�g�u�c�� �^�\�m�f�y�� �^�\�b�]�Z�l�_�e�y�f�b�� �X�f�h-���������� �j�Z�a�\�b�\�Z�x�s�b�c�� �k�d�h�j�h�k�l�v�� �^�h�� �������� �d�f���q�Z�k���� �b�f�_�\�r�b�c��
�i�h�l�h�e�h�d���������d�f�����[�h�f�[�h�\�m�x���g�Z�]�j�m�a�d�m�������������d�]���b���[�h�_�\�h�c �j�Z�^�b�m�k�������������d�f�����<�k�_�]�h���[�u�e�h���\�u�i�m�s�_�g�h��
�������� ���i�h�� �^�j�m�]�b�f�� �k�\�_�^�_�g�b�y�f�� �± ���������� �f�Z�r�b�g�� �w�l�h�]�h�� �l�b�i�Z�� �\�� �j�Z�a�e�b�q�g�u�o�� �f�h�^�b�n�b�d�Z�p�b�y�o���� �I�_�j�\�u�c��
�k�e�m�q�Z�c���[�h�_�\�h�]�h���i�j�b�f�_�g�_�g�b�y���g�h�\�h�]�h���[�h�f�[�Z�j�^�b�j�h�\�s�b�d�Z���i�j�h�b�a�h�r�_�e���\���Z�\�]�m�k�l�_�������������]�h�^�Z�� 

�H�[�s�_�b�a�\�_�k�l�g�h���� �q�l�h�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �[�h�_�\�h�]�h�� �i�j�b�f�_�g�_�g�b�y�� �[�h�f�[�Z�j�^�b�j�h�\�h�q�g�h�c�� �Z�\�b�Z�p�b�b��
�k�b�e�v�g�h�� �a�Z�\�b�k�b�l���� �d�Z�d�� �k�_�c�q�Z�k�� �[�u�� �k�d�Z�a�Z�e�b���� �h�l�� �k�h�k�l�h�y�g�b�y�� �Z�\�b�h�g�b�d�b���� �l�h�� �_�k�l�v�� �i�j�b�[�h�j�g�h�]�h��
�h�[�_�k�i�_�q�_�g�b�y�� �[�h�f�[�Z�j�^�b�j�h�\�h�q�g�h�c�� �Z�\�b�Z�p�b�b���� �W�l�h�� �\�_�^�v�� �l�h�e�v�d�h�� �\�� �k�h�a�g�Z�g�b�b�� �h�[�u�\�Z�l�_�e�y��
�i�j�_�^�i�h�e�Z�]�Z�_�l�k�y���� �q�l�h�� �Z�[�k�h�e�x�l�g�h�� �g�_�m�y�a�\�b�f�u�c�� �[�h�f�[�Z�j�^�b�j�h�\�s�b�d�� �i�j�b�e�_�l�_�e���� �i�h�[�j�h�k�Z�e�� �[�h�f�[�u��
�d�m�^�Z���i�h�i�Z�e�h���b���m�e�_�l�_�e���p�_�e�u�c���b���g�_�\�j�_�^�b�f�u�c�����Z���g�Z���a�_�f�e�_���\���w�l�h���\�j�_�f�y���i�j�h�l�b�\�g�b�d���� �m�l�b�j�Z�y���k�e�_�a�u��
�h�^�g�h�c�� �j�m�d�h�c���� �^�j�m�]�h�c�� �i�h�^�k�q�b�l�u�\�Z�e�� �g�Z�g�_�k�_�g�g�u�c���� �d�Z�d�� �\�k�_�]�^�Z���� �d�h�e�h�k�k�Z�e�v�g�u�c�� �m�s�_�j�[���� �G�Z�� �k�Z�f�h�f��
�^�_�e�_�� �a�Z�s�b�s�_�g�g�m�x�� �p�_�e�v�� �i�h�j�Z�a�b�l�v�� �h�q�_�g�v�� �l�j�m�^�g�h���� �?�s�_�� �l�j�m�^�g�_�_�� �m�c�l�b�� �i�j�b���w�l�h�f�� �p�_�e�u�f�� �b��
�g�_�\�j�_�^�b�f�u�f���� �<�k�_�� �i�h�l�h�f�m�� �q�l�h�� �_�k�l�v�� �l�Z�d�Z�y�� �\�_�s�v���� �d�Z�d�� �\�h�c�k�d�h�\�Z�y�� �i�j�h�l�b�\�h�\�h�a�^�m�r�g�Z�y�� �h�[�h�j�h�g�Z����
�H�l�k�x�^�Z���\�i�h�e�g�_�� �m�f�_�k�l�_�g���k�d�_�i�k�b�k���� �g�m���q�l�h���l�Z�f�� �e�_�l�q�b�d���k�Z�f�h�e�_�l�Z���� �g�_�k�m�s�_�]�h�k�y���k�h���k�d�h�j�h�k�l�v�x����������
�d�f���q�Z�k���g�Z���\�u�k�h�l�_���g�_�k�d�h�e�v�d�h���d�b�e�h�f�_�l�j�h�\�����k�f�h�`�_�l���j�Z�a�]�e�y�^�_�l�v���g�Z���a�_�f�e�_�"�� 

�B���\�h�l�� �a�^�_�k�v-�l�h���k�e�_�^�m�_�l �i�j�b�a�g�Z�l�v���� �q�l�h�� �m���g�Z�r�_�]�h���i�j�h�l�b�\�g�b�d�Z���\�� �l�h���\�j�_�f�y���i�j�_�h�[�e�Z�^�Z�e���i�h��
�[�h�e�v�r�_�c�� �q�Z�k�l�b�� �k�b�k�l�_�f�g�u�c�� �i�h�^�o�h�^���� �i�h�f�b�f�h�� �k�h�a�^�Z�g�b�y�� �g�h�\�u�o�� �k�Z�f�h�e�_�l�h�\�� �\�_�e�b�k�v�� �j�Z�[�h�l�u�� �b�� �i�h��
�k�h�a�^�Z�g�b�x�� �g�h�\�u�o���� �\�u�k�h�d�h�l�h�q�g�u�o�� �Z�\�b�Z�p�b�h�g�g�u�o�� �[�h�_�i�j�b�i�Z�k�h�\���� �<�� �b�l�h�]�_�� �w�l�b�o�� �j�Z�[�h�l�� �d�� �k�_�j�_�^�b�g�_��
���������� �]�h�^�Z�� �i�h�y�\�b�e�Z�k�v�� �i�j�b�g�p�b�i�b�Z�e�v�g�h�� �g�h�\�Z�y�� �Z�\�b�Z�p�b�h�g�g�Z�y�� �[�h�f�[�Z���� �H�k�g�h�\�g�h�_�� �h�l�e�b�q�b�_�� �d�h�l�h�j�h�c��
�a�Z�d�e�x�q�Z�e�h�k�v���\���l�h�f�����q�l�h���h�g�Z���y�\�e�y�e�Z�k�v���m�i�j�Z�\�e�y�_�f�h�c�����I�_�j�\�Z�y���l�Z�d�Z�y���[�h�f�[�Z���3�&�����������O�����©�N�j�b�p���;�ª����
���d�h�g�k�l�j�m�d�l�h�j�� �F�Z�d�k�� �D�j�Z�f�_�j�� ������������ �± ���������� �]�]����2���� �b�k�i�h�e�v�a�h�\�Z�e�Z�� �i�j�b�g�p�b�i�� �m�i�j�Z�\�e�_�g�b�y�� �i�h�� �j�Z�^�b�h����
�I�j�b�� �w�l�h�f�� �g�Z�i�j�Z�\�e�_�g�b�_�� �i�h�e�_�l�Z�� �[�h�f�[�u�� �b�a�f�_�g�y�e�h�k�v���� �i�j�Z�\�^�Z�� �\�� �g�_�� �[�h�e�v�r�b�o�� �i�j�_�^�_�e�Z�o���� �i�j�b��
�i�h�f�h�s�b���k�i�_�p�b�Z�e�v�g�u�o���k�l�Z�[�b�e�b�a�Z�l�h�j�h�\�����m�k�l�Z�g�h�\�e�_�g�g�u�o���g�Z���d�h�j�i�m�k�_���[�h�f�[�u�� 

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

                                                           
2 �F�Z�d�k�� �H�l�l�h�� �D�j�Z�f�_�j�� �j�h�^�b�e�k�y�� �\�� �D�_�e�v�g�_�� ���=�_�j�f�Z�g�b�y������ �i�h�e�m�q�b�e�� �^�b�i�e�h�f�� �b�g�`�_�g�_�j�Z-�w�e�_�d�l�j�h�g�s�b�d�Z�� �\�� �L�_�o�g�b�q�_�k�d�h�f�� �d�h�e�e�_�^�`�_��
�F�x�g�o�_�g�Z�� �\�� ���������� �]�h�^�m�� �b�� �i�h�e�m�q�b�e�� �^�h�d�l�h�j�k�d�m�x�� �k�l�_�i�_�g�v�� �i�h�� �Z�w�j�h�^�b�g�Z�f�b�d�_�� �\�� �L�_�o�g�b�q�_�k�d�h�f�� �d�h�e�e�_�^�`�_�� �:�Z�o�_�g�Z�� �\�� ���������� �]�h�^�m���� �<��
�d�h�g�p�_�� ��������-�o�� �]�h�^�h�\�� �j�Z�[�h�l�Z�_�l�� �\�� �G�_�f�_�p�d�h�f�� �b�g�k�l�b�l�m�l�_�� �Z�w�j�h�g�Z�\�l�b�d�b�� �\�� �;�_�j�e�b�g�_�� �b�� �b�f�_�_�l�� �i�Z�l�_�g�l�u�� �g�Z�� �\�Z�`�g�u�_�� �b�a�h�[�j�_�l�_�g�b�y����
�k�\�y�a�Z�g�g�u�_�� �k�� �Z�\�b�Z�p�b�_�c���� �?�]�h�� �k�i�_�p�b�Z�e�v�g�h�k�l�v�x�� �[�u�e�h�� �f�h�^�_�e�b�j�h�\�Z�g�b�_�� �k�e�h�`�g�u�o���\�h�a�^�m�r�g�u�o�� �i�h�l�h�d�h�\���� �h�k�h�[�_�g�g�h�� �k�\�y�a�Z�g�g�u�o�� �k��
�^�b�g�Z�f�b�d�h�c���e�Z�f�b�g�Z�j�g�h�]�h���i�h�l�h�d�Z�����I�h�k�e�_���<�l�h�j�h�c���f�b�j�h�\�h�c���\�h�c�g�u���[�u�e���\�u�\�_�a�_�g���\���K�R�:�����]�^�_���\���b�l�h�]�_���b���h�k�l�Z�e�k�y���j�Z�[�h�l�Z�l�v. 
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�\�h�a�^�m�o�Z�� �h�l�k�m�l�k�l�\�m�_�l���� �I�h�w�l�h�f�m�� �^�\�b�`�_�g�b�_�� �[�j�h�r�_�g�g�h�]�h�� �l�_�e�Z�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �i�h�� �^�m�]�_��
�d�\�Z�^�j�Z�l�b�q�g�h�c�� �i�Z�j�Z�[�h�e�u���� �?�k�e�b�� �`�_�� �m�q�_�k�l�v�� �k�h�i�j�h�l�b�\�e�_�g�b�_�� �\�h�a�^�m�o�Z���� �l�h�� �^�\�b�`�_�g�b�_�� �l�_�e�Z�� �[�m�^�_�l��
�h�k�m�s�_�k�l�\�e�y�l�v�k�y�� �i�h�� �k�i�_�p�b�Z�e�v�g�h�c�� �d�j�b�\�h�c���� �i�h�e�m�q�b�\�r�_�c�� �g�Z�a�\�Z�g�b�_�� �[�Z�e�e�b�k�l�b�q�_�k�d�h�c���� �L�Z�d�� �b�e�b��
�b�g�Z�q�_�����g�h���k�f�u�k�e���a�Z�^�Z�q�b���a�Z�d�e�x�q�Z�_�l�k�y���\���l�h�f�����q�l�h���a�Z���\�j�_�f�y���i�Z�^�_�g�b�y���l�_�e�Z���g�Z���i�h�\�_�j�o�g�h�k�l�v���a�_�f�e�b����
�h�g�h�� �m�k�i�_�\�Z�_�l�� �i�j�h�c�l�b�� �g�_�d�h�l�h�j�h�_�� �j�Z�k�k�l�h�y�g�b�_�� �i�h�� �]�h�j�b�a�h�g�l�Z�e�b���� �I�j�b�q�_�f�� �j�Z�k�k�l�h�y�g�b�_�� �g�_��
�f�Z�e�_�g�v�d�h�_���� �?�k�e�b�� �h�[�j�Z�l�b�l�v�k�y�� �d�� �p�b�n�j�Z�f���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�f�� �[�h�_�i�j�b�i�Z�k�� ���������� �]�h�^�Z���� �l�h�� �w�l�h��
�h�a�g�Z�q�Z�_�l���� �q�l�h�� �k�[�j�h�r�_�g�g�Z�y�� �k�� �\�u�k�h�l�u�� ���� �l�u�k���� �f�� �[�h�f�[�Z�� �i�j�h�e�_�l�Z�e�Z�� �j�Z�k�k�l�h�y�g�b�_�� �i�j�b�f�_�j�g�h���j�Z�\�g�h�_��
�l�Z�d�`�_�������d�f���a�Z���������k�_�d�m�g�^�����W�l�h�]�h���\�j�_�f�_�g�b���\�i�h�e�g�_���o�\�Z�l�Z�e�h���^�e�y���l�h�]�h�����q�l�h�[�u���\���l�j�Z�_�d�l�h�j�b�x���i�h�e�_�l�Z��
�[�h�f�[�u�� �\�g�_�k�l�b�� �d�h�j�j�_�d�l�b�\�u���� �I�j�b�q�_�f�� �\�_�e�b�q�b�g�Z�� �w�l�b�o�� �d�h�j�j�_�d�l�b�j�m�x�s�b�o�� �\�h�a�^�_�c�k�l�\�b�c�� �[�u�e�Z��
�^�h�k�l�Z�l�h�q�g�h���a�g�Z�q�b�l�_�e�v�g�h�c�����i�j�b�f�_�j�g�h�����������f�_�l�j�h�\���i�h���^�Z�e�v�g�h�k�l�b���b�����������f�_�l�j�h�\���i�h���Z�a�b�f�m�l�m�� 

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

�;�u�e�Z�� �m�� �g�_�f�p�_�\�� �_�s�_�� �h�^�g�Z�� �j�Z�a�j�Z�[�h�l�d�Z���� �d�h�l�h�j�m�x�� �k�f�_�e�h�� �f�h�`�g�h�� �g�Z�a�\�Z�l�v�� �i�j�h�j�u�\�h�f���\��
�[�m�^�m�s�_�_�����<���^�Z�g�g�h�f���k�e�m�q�Z�_���j�_�q�v���b�^�_�l���h���[�Z�e�e�b�k�l�b�q�_�k�d�h�c���j�Z�d�_�l�_�����\�i�_�j�\�u�_���\���f�b�j�_���k�h�\�_�j�r�b�\�r�_�c��
�\�� �^�Z�e�_�d�h�f�� ���������� �]�h�^�m���� �i�h�� �k�m�l�b�� �^�_�e�Z���� �k�m�[�h�j�[�b�l�Z�e�v�g�u�c�� �d�h�k�f�b�q�_�k�d�b�c�� �i�h�e�z�l���� �I�j�b�� �a�Z�i�m�k�d�_�� �[�u�e�Z��
�^�h�k�l�b�]�g�m�l�Z�� �\�u�k�h�l�Z�� �\�� �������� �d�f���� �I�h�g�y�l�g�h���� �q�l�h�� �j�_�q�v�� �b�^�_�l�� �h�� �^�j�m�]�h�c�� �g�_�f�_�p�d�h�c�� �j�Z�d�_�l�_����
�k�d�h�g�k�l�j�m�b�j�h�\�Z�g�g�h�c���<�_�j�g�_�j�h�f���n�h�g���;�j�Z�m�g�h�f���������������± �����������]�]����4 �± �w�l�h���©�N�Z�m-���ª�� 

�G�Z�^�h���k�d�Z�a�Z�l�v�����q�l�h���©�N�Z�m-���ª���h�n�b�p�b�Z�e�v�g�h���k�l�h�y�e�Z���g�Z���\�h�h�j�m�`�_�g�b�b���\�_�j�f�Z�o�l�Z���\���]�h�^�u���<�l�h�j�h�c��
�f�b�j�h�\�h�c�� �\�h�c�g�u���� �G�Z�q�Z�e�h�� �j�Z�[�h�l�� �i�h�� �k�h�a�^�Z�g�b�x�� �j�Z�d�_�l�� �g�Z�� �`�b�^�d�h�f�� �j�Z�d�_�l�g�h�f�� �l�h�i�e�b�\�_�� �h�l�g�h�k�b�l�k�y���d��
�^�Z�e�_�d�h�f�m�������������]�h�^�m���b���l�Z�d�`�_�����d�Z�d���b���\���g�Z�r�_�c���k�l�j�Z�g�_�����b�g�b�p�b�Z�l�h�j�Z�f�b���l�Z�d�b�o���j�Z�a�j�Z�[�h�l�h�d���y�\�e�y�e�b�k�v��
�w�g�l�m�a�b�Z�k�l�u���d�h�k�f�b�q�_�k�d�h�c���l�_�f�Z�l�b�d�b�����<�h�_�g�g�u�_���i�j�b�r�e�b���\���w�l�m���k�n�_�j�m���i�h�a�^�g�_�_�� �± �m�`�_���d�������������]�h�^�m����
�d�h�]�^�Z���� �h�[�o�h�^�y�� �a�Z�i�j�_�l�u�� �<�_�j�k�Z�e�v�k�d�h�]�h�� �f�b�j�g�h�]�h�� �^�h�]�h�\�h�j�Z���� �=�_�j�f�Z�g�b�y�� �i�u�l�Z�e�Z�k�v�� �k�h�a�^�Z�l�v��
�i�j�b�g�p�b�i�b�Z�e�v�g�h���g�h�\�h�_���h�j�m�`�b�_�� 

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

�D�h�g�k�l�j�m�d�p�b�y�� �j�Z�d�_�l�Z�� �[�u�e�Z�� �h�^�g�h�k�l�m�i�_�g�q�Z�l�h�c���� �a�Z�i�m�k�d�� �h�k�m�s�_�k�l�\�e�y�e�k�y�� �k�h�� �k�i�_�p�b�Z�e�v�g�h�]�h��
�k�l�Z�j�l�h�\�h�]�h�� �k�l�h�e�Z�� �\�_�j�l�b�d�Z�e�v�g�h���� �g�Z�b�\�u�k�r�Z�y�� �l�h�q�d�Z�� �l�j�Z�_�d�l�h�j�b�b�� �i�h�e�_�l�Z�� �^�h�k�l�b�]�Z�e�Z�� ��������
�d�b�e�h�f�_�l�j�h�\���� �K�b�k�l�_�f�Z�� �m�i�j�Z�\�e�_�g�b�y�� �[�Z�a�b�j�h�\�Z�e�Z�k�v�� �g�Z�� �]�b�j�h�k�d�h�i�b�q�_�k�d�b�o�� �m�k�l�j�h�c�k�l�\�Z�o����
�>�h�k�l�b�]�Z�_�f�Z�y�� �k�d�h�j�h�k�l�v�� �i�h�e�_�l�Z�� �[�u�e�Z�� �m�`�_�� �\�i�h�e�g�_�� �k�h�i�h�k�l�Z�\�b�f�Z�� �k�� �d�h�k�f�b�q�_�k�d�b�f�b�� �k�d�h�j�h�k�l�y�f�b����
�^�h�k�l�b�]�Z�y�� �������� �d�f���k���� �J�Z�d�_�l�Z�� �g�_�k�e�Z�� �[�h�_�]�h�e�h�\�d�m�� �f�h�s�g�h�k�l�v�x�� �^�h�� �������� �l�h�g�g�u�� �l�j�h�l�b�e�Z���� �K�l�h�b�f�h�k�l�v��
�h�^�g�h�]�h�� �w�d�a�_�f�i�e�y�j�Z�� �j�Z�d�_�l�u�� �k�h�k�l�Z�\�e�y�e�Z�� �������������� �j�_�c�o�k�f�Z�j�h�d���� �<�k�_�]�h�� �[�u�e�h�� �h�k�m�s�_�k�l�\�e�_�g�h�� ����������
�[�h�_�\�u�o�� �i�m�k�d�h�\�� �^�Z�g�g�h�c�� �j�Z�d�_�l�u�� �i�h�� �p�_�e�y�f�� �\�� �:�g�]�e�b�b���� �I�h�]�b�[�e�h�� �h�d�h�e�h�� ���������� �q�_�e�h�\�_�d���� �L�Z�d�� �q�l�h��

                                                           
3 �I�m�e�v�k�b�j�m�x�s�b�c�� �\�h�a�^�m�r�g�h-�j�_�Z�d�l�b�\�g�u�c�� �^�\�b�]�Z�l�_�e�v�� ���I�m�<�J�>���� �± �\�Z�j�b�Z�g�l�� �\�h�a�^�m�r�g�h-�j�_�Z�d�l�b�\�g�h�]�h�� �^�\�b�]�Z�l�_�e�y���� �<�� �I�m�<�J�>��
�b�k�i�h�e�v�a�m�_�l�k�y�� �d�Z�f�_�j�Z�� �k�]�h�j�Z�g�b�y�� �k�� �\�o�h�^�g�u�f�b�� �d�e�Z�i�Z�g�Z�f�b�� �b�� �^�e�b�g�g�h�_�� �p�b�e�b�g�^�j�b�q�_�k�d�h�_�� �\�u�o�h�^�g�h�_�� �k�h�i�e�h���� �=�h�j�x�q�_�_�� �b�� �\�h�a�^�m�o��
�i�h�^�Z�x�l�k�y�� �i�_�j�b�h�^�b�q�_�k�d�b���� �I�_�j�\�u�_�� �i�Z�l�_�g�l�u�� �g�Z�� �i�m�e�v�k�b�j�m�x�s�b�c�� �\�h�a�^�m�r�g�h-�j�_�Z�d�l�b�\�g�u�c�� �^�\�b�]�Z�l�_�e�v�� ���I�m�<�J�>���� �[�u�e�b�� �i�h�e�m�q�_�g�u��
���g�_�a�Z�\�b�k�b�f�h���^�j�m�]���h�l���^�j�m�]�Z�����\����������-�o���]�h�^�Z�o���R�Z�j�e�_�f���^�_ �E�m�\�j�v�_�����N�j�Z�g�p�b�y�����b���G�b�d�h�e�Z�_�f���:�n�Z�g�Z�k�v�_�\�b�q�_�f���L�_�e�_�r�h�\�u�f�����J�h�k�k�b�y������
�D�h�j�_�g�g�u�f���h�[�j�Z�a�h�f���h�l�e�b�q�Z�_�l�k�y�����g�_���k�f�h�l�j�y���g�Z���k�o�h�`�_�k�l�v���g�Z�a�\�Z�g�b�c�����h�l���I�<�J�>���± �i�j�y�f�h�l�h�q�g�h�]�h���\�h�a�^�m�r�g�h-�j�_�Z�d�l�b�\�g�h�]�h���^�\�b�]�Z�l�_�e�y����
�;�h�e�v�r�b�g�k�l�\�h�� �I�m�<�J�>�� ���\�� �h�l�e�b�q�b�_�� �h�l�� �I�<�J�>���� �f�h�`�_�l�� �j�Z�[�h�l�Z�l�v���� �©�k�l�h�y�� �g�Z�� �f�_�k�l�_�ª�� ���[�_�a�� �g�Z�[�_�]�Z�x�s�_�]�h�� �i�h�l�h�d�Z�� �\�h�a�^�m�o�Z������ �o�h�l�y�� �l�y�]�Z����
�j�Z�a�\�b�\�Z�_�f�Z�y���b�f���\���w�l�h�f���j�_�`�b�f�_�����f�b�g�b�f�Z�e�v�g�Z���b���g�_�^�h�k�l�Z�l�h�q�g�Z���^�e�y���k�l�Z�j�l�Z���i�j�b�\�h�^�b�f�h�]�h���b�f���\���^�\�b�`�_�g�b�_���Z�i�i�Z�j�Z�l�Z���[�_�a���\�g�_�r�g�_�]�h��
�\�h�a�^�_�c�k�l�\�b�y�����I�h�w�l�h�f�m�����g�Z�i�j�b�f�_�j�����N�Z�m-�����a�Z�i�m�k�d�Z�e�b���k���i�Z�j�h�\�h�c���d�Z�l�Z�i�m�e�v�l�u�����i�j�b���w�l�h�f���I�m�<�J�>���g�Z�q�b�g�Z�e���m�k�l�h�c�q�b�\�h���j�Z�[�h�l�Z�l�v���_�s�z��
�^�h���i�m�k�d�Z�� 
4 �n�h�g�� �;�j�Z�m�g�� �<�_�j�g�_�j�� �F�Z�]�g�m�k�� �F�Z�d�k�b�f�b�e�b�Z�g�� �± �g�_�f�_�p�d�b�c���� �Z�� �k�� ���������� �]�h�^�Z�� �± �Z�f�_�j�b�d�Z�g�k�d�b�c�� �d�h�g�k�l�j�m�d�l�h�j�� �j�Z�d�_�l�g�h-�d�h�k�f�b�q�_�k�d�h�c��
�l�_�o�g�b�d�b�����h�^�b�g���b�a���h�k�g�h�\�h�i�h�e�h�`�g�b�d�h�\���k�h�\�j�_�f�_�g�g�h�]�h���j�Z�d�_�l�h�k�l�j�h�_�g�b�y�����k�h�a�^�Z�l�_�e�v���i�_�j�\�u�o���[�Z�e�e�b�k�l�b�q�_�k�d�b�o���j�Z�d�_�l�����q�e�_�g���G�K�>�:�I���k��
���������� �]�h�^�Z���� �r�l�m�j�f�[�Z�g�g�n�x�j�_�j�� �K�K�� ���f�Z�c�h�j���� �����������²�������������� �J�_�]�m�e�y�j�g�h�� �i�h�y�\�e�y�e�k�y�� �g�Z�� �h�n�b�p�b�Z�e�v�g�u�o�� �f�_�j�h�i�j�b�y�l�b�y�o�� �\�� �w�k�w�k�h�\�k�d�h�c��
�n�h�j�f�_���� �B�f�_�e�� �g�_�h�n�b�p�b�Z�e�v�g�h�_�� �i�j�h�a�\�b�s�_�� �©�J�Z�d�_�l�g�u�c�� �[�Z�j�h�g�ª���� �<�� �K�R�:�� �h�g�� �k�q�b�l�Z�_�l�k�y���h�l�p�h�f�� �Z�f�_�j�b�d�Z�g�k�d�h�c�� �d�h�k�f�b�q�_�k�d�h�c��
�i�j�h�]�j�Z�f�f�u�� 
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�h�[�s�Z�y�� �[�h�_�\�Z�y�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �©�h�j�m�`�b�y�� �\�h�a�f�_�a�^�b�y�ª���� �d�Z�d�� �g�Z�a�u�\�Z�e�b�� �©�N�Z�m-2�ª�� �g�_�f�p�u���� �[�u�e�Z��
�g�_�\�u�k�h�d�Z���� �q�l�h�� �\�� �w�i�h�o�m�� �h�l�k�m�l�k�l�\�b�y�� �y�^�_�j�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �g�_�� �y�\�e�y�e�h�k�v�� �h�l�d�j�u�l�b�_�f���� �L�Z�d�� �q�l�h���\��
�^�Z�g�g�h�f�� �k�e�m�q�Z�_�� �]�b�l�e�_�j�h�\�k�d�h�_�� �j�m�d�h�\�h�^�k�l�\�h�� �y�\�g�h�� �g�_�� �k�e�_�^�h�\�Z�e�h�� �e�h�]�b�d�_�� �k�b�k�l�_�f�g�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b��
�\�h�_�g�g�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b���� �d�h�]�^�Z�� �k�h�a�^�Z�_�l�k�y�� �i�j�b�g�p�b�i�b�Z�e�v�g�h�� �g�h�\�u�c�� �\�b�^�� �h�j�m�`�b�y�� �g�h�� �k��
�m�k�l�Z�j�_�\�r�b�f�b�� �k�b�k�l�_�f�Z�f�b�� �i�h�j�Z�`�_�g�b�y���� �<�� �^�Z�g�g�h�f�� �d�h�g�l�_�d�k�l�_�� �j�Z�a�\�b�l�b�_�� �j�Z�d�_�l�g�h�c�� �l�_�f�Z�l�b�d�b��
�^�h�e�`�g�h���[�u�e�h���b�^�l�b���j�m�d�Z���h�[���j�m�d�m���k���j�Z�a�j�Z�[�h�l�d�h�c���y�^�_�j�g�u�o���[�h�_�i�j�b�i�Z�k�h�\�����l�h�e�v�d�h���w�l�h���f�h�]�e�h���b�f�_�l�v��
�d�Z�d�h�c-�l�h���k�f�u�k�e�����B�g�Z�q�_���`�_���[�u�e���i�h�e�m�q�_�g���g�_�g�Z�^�_�`�g�u�c�����d�j�Z�c�g�_���^�h�j�h�]�h�c���[�_�k�i�b�e�h�l�g�u�c���k�Z�f�h�e�_�l-
�k�g�Z�j�y�^�� �k�� �g�_�\�u�k�h�d�h�c�� �l�h�q�g�h�k�l�v�x�� �i�h�i�Z�^�Z�g�b�y���� �G�h�� �m�� �g�_�f�p�_�\�� �m�`�_�� �[�u�e�� �l�Z�d�h�c�� �k�Z�f�h�e�_�l-�k�g�Z�j�y�^����
�d�h�l�h�j�u�c�� �[�u�e�� �\�� �^�_�k�y�l�d�b�� �j�Z�a�� �^�_�r�_�\�e�_�� �± �w�l�h�� �©�N�Z�m-���ª���� �b�f�_�\�r�b�c���� �d�k�l�Z�l�b���� �l�m�`�_�� �i�h�e�_�a�g�m�x��
�g�Z�]�j�m�a�d�m�� 

�I�h�k�e�_�� �\�h�c�g�u�� �©�N�Z�m-���ª�� �y�\�e�y�e�Z�k�v�� �Z�g�Z�e�h�]�h�f�� �^�e�y�� �k�h�a�^�Z�g�b�y�� �d�h�g�k�l�j�m�d�p�b�c�� �i�_�j�\�u�o��
�[�Z�e�e�b�k�l�b�q�_�k�d�b�o���j�Z�d�_�l���\���K�R�:���b���K�K�K�J�����G�h���w�l�h���m�`�_���b�f�_�e�h���k�h�\�_�j�r�_�g�g�h���^�j�m�]�h�c���k�f�u�k�e�����l�Z�d���d�Z�d��
�d���l�h�f�m���\�j�_�f�_�g�b���[�u�e�h���k�h�a�^�Z�g�h���y�^�_�j�g�h�_���h�j�m�`�b�_�����b���[�Z�e�e�b�k�l�b�q�_�k�d�Z�y���j�Z�d�_�l�Z���j�Z�k�k�f�Z�l�j�b�\�Z�e�Z�k�v�����d�Z�d��
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�k�h�[�k�l�\�_�g�g�u�_���\�h�k�i�h�f�b�g�Z�g�b�y�� 
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�i�j�h�\�h�^�b�l�k�y�� �k�� �^�\�m�o�� �g�Z�i�j�Z�\�e�_�g�b�c���� �l�_�o�g�b�q�_�k�d�h�c�� �b�� �l�Z�d�l�b�q�_�k�d�h�c���� �L�h�� �_�k�l�v���^�h�e�`�g�u�� �m�q�b�l�v�k�y���� �\��
�i�_�j�\�m�x�� �h�q�_�j�_�^�v���� �k�i�_�p�b�Z�e�b�k�l�u���� �a�Z�g�y�l�u�_�� �w�d�k�i�e�m�Z�l�Z�p�b�_�c�� �b�� �i�j�b�f�_�g�_�g�b�_�f�� �j�Z�d�_�l���� �k�� �^�j�m�]�h�c��
�k�l�h�j�h�g�u�� �± �d�h�f�Z�g�^�h�\�Z�g�b�_���� �h�i�j�_�^�_�e�y�x�s�_�_�� �h�k�h�[�_�g�g�h�k�l�b�� �l�Z�d�l�b�d�b�� �[�h�_�\�h�]�h�� �i�j�b�f�_�g�_�g�b�y�� �g�h�\�h�]�h��
�\�b�^�Z�� �h�j�m�`�b�y���� �I�j�b�q�_�f�� �j�Z�a�j�Z�[�h�l�d�b�� �i�h�� �l�Z�d�l�b�d�_�� �[�h�_�\�h�]�h�� �i�j�b�f�_�g�_�g�b�y�� �^�h�e�`�g�u�� �h�i�_�j�_�`�Z�l�v��
�l�_�o�g�b�q�_�k�d�m�x���q�Z�k�l�v���i�j�h�_�d�l�Z�����l�Z�d���d�Z�d���h�g�b���y�\�e�y�x�l�k�y���h�i�j�_�^�_�e�y�x�s�b�f�b���\���k�m�^�v�[�_���g�h�\�h�]�h���b�a�^�_�e�b�y����
�d�h�l�h�j�h�_�� �i�j�_�`�^�_�� �q�_�f�� �g�Z�q�Z�l�v�� �i�j�b�f�_�g�y�l�v�� �g�_�h�[�o�h�^�b�f�h�� �i�j�h�k�l�h�� �m�k�i�_�r�g�h�� �j�Z�a�f�_�k�l�b�l�v�� �\��
�g�_�h�[�o�h�^�b�f�u�o�� �f�_�k�l�Z�o���� �h�[�h�j�m�^�h�\�Z�l�v�� �b�� �h�[�_�k�i�_�q�b�l�v�� �[�_�a�h�i�Z�k�g�h�k�l�v���� �H�[�� �w�l�h�f�� �d�Z�d-�l�h�� �i�h�k�l�h�y�g�g�h��
�a�Z�[�u�\�Z�x�l���b���m�`���k�h�\�k�_�f���a�Z�[�u�\�Z�x�l���h���i�j�h�[�e�_�f�_���m�q�b�l�_�e�_�c�����d�l�h���`�_���[�m�^�_�l���h�[�m�q�Z�l�v���e�b�q�g�u�c���k�h�k�l�Z�\����
�\�d�e�x�q�Z�y���\�u�k�r�b�c�����d�h�l�h�j�u�c���g�m���h�q�_�g�v���g�_���e�x�[�b�l���m�q�b�l�v�k�y�� 

�:�� �\�_�^�v�� �^�_�c�k�l�\�b�l�_�e�v�g�h�� �d�l�h�"�� �J�Z�a�j�Z�[�h�l�d�Z-�l�h�� �g�h�\�Z�y���� �i�j�b�g�p�b�i�b�Z�e�v�g�h���� �Z�g�Z�e�h�]�h�\�� �g�_�l���� �:��
�a�g�Z�q�b�l�� �g�_�l�� �b�� �l�_�o���� �d�l�h�� �[�u�� �f�h�]�� �j�Z�k�k�d�Z�a�Z�l�v�� �h�k�h�[�_�g�g�h�k�l�b�� �_�_�� �i�h�\�k�_�^�g�_�\�g�h�c�� �w�d�k�i�e�m�Z�l�Z�p�b�b�� �b��
�[�h�_�\�h�]�h���i�j�b�f�_�g�_�g�b�y�����<�_�j�g�_�_���_�k�l�v�����i�j�Z�\�^�Z���\���h�q�_�g�v���h�]�j�Z�g�b�q�_�g�g�h�f���d�h�e�b�q�_�k�l�\�_�� �± �w�l�h���k�h�a�^�Z�l�_�e�b����
�G�h�� �m�� �g�b�o�� �l�Z�d�� �o�h�j�h�r�h�� �i�h�e�m�q�Z�x�l�k�y�� �g�h�\�u�_�� �j�Z�a�j�Z�[�h�l�d�b���� �q�l�h�� �b�o�� �i�j�h�k�l�h�� �]�j�_�r�g�h�� �h�l�j�u�\�Z�l�v�� �h�l��
�l�\�h�j�q�_�k�d�h�]�h�� �l�j�m�^�Z���� �G�h�� �l�_�f�� �g�_�� �f�_�g�_�_�� �g�Z�� �w�l�h�� �i�j�b�o�h�^�b�l�k�y�� �b�^�l�b���� �I�h�g�y�l�g�h���� �q�l�h���\�� �h�q�_�g�v��
�^�h�a�b�j�h�\�Z�g�g�u�o�� �f�Z�k�r�l�Z�[�Z�o���� �g�h�� �i�j�b�o�h�^�b�l�k�y���� �I�h�w�l�h�f�m-�l�h�� �b�� �i�j�h�p�_�k�k�� �i�_�j�_�\�h�h�j�m�`�_�g�b�y�� �g�Z�� �g�h�\�u�_��
�h�[�j�Z�a�p�u�� �h�j�m�`�b�y���� �h�k�h�[�_�g�g�h�� �j�Z�[�h�l�Z�x�s�b�_�� �g�Z�� �d�Z�j�^�b�g�Z�e�v�g�h�� �g�h�\�u�o�� �k�o�_�f�Z�o�� �b�� �i�j�b�g�p�b�i�Z�o���� �b�^�_�l��
�^�h�k�l�Z�l�h�q�g�h���f�_�^�e�_�g�g�h�����]�h�j�Z�a�^�h���f�_�^�e�_�g�g�_�_�����q�_�f���w�l�h���g�_�h�[�o�h�^�b�f�h���\���m�k�e�h�\�b�y�o���\�h�c�g�u�����<�h�l���w�l�h�]�h-
�l�h���\�j�_�f�_�g�b���m���g�Z�p�b�k�l�k�d�h�c���=�_�j�f�Z�g�b�b���d�������������]�h�^�m���m�`�_���b���g�_���[�u�e�h�« 

�K�h�\�_�j�r�_�g�g�h�� �i�h�� �Z�g�Z�e�h�]�b�q�g�h�c�� �k�o�_�f�_�� �j�Z�a�\�b�\�Z�e�Z�k�v�� �b�k�l�h�j�b�y�� �k�h�a�^�Z�g�b�y�� �\�� �=�_�j�f�Z�g�b�b��
�m�i�j�Z�\�e�y�_�f�u�o�� �i�j�h�l�b�\�h�l�Z�g�d�h�\�u�o�� �j�Z�d�_�l�� ���I�L�M�J������ �i�h�e�m�q�b�\�r�b�o�� �g�Z�a�\�Z�g�b�_�� �;-���� ���©�J�h�l�d�w�i�o�_�g�ª�� �± 
�©�D�j�Z�k�g�Z�y�� �r�Z�i�h�q�d�Z�ª������ �J�Z�d�_�l�u�� �[�u�e�b�� �k�h�a�^�Z�g�u�� �n�b�j�f�h�c �h�J�m�j�r�l�Z�e�v�ª���� �B�� �d�� ���������� �]�h�^�m�� �k�m�o�h�i�m�l�g�u�_��
�k�b�e�u�� �=�_�j�f�Z�g�b�b�� �j�Z�k�i�h�e�Z�]�Z�e�b�� �g�h�\�u�f�b�� �h�[�j�Z�a�p�Z�f�b�� �i�j�h�l�b�\�h�l�Z�g�d�h�\�h�]�h�� �\�h�h�j�m�`�_�g�b�y���� �d�h�l�h�j�u�_��
�i�j�h�o�h�^�b�e�b���i�h�e�_�\�u�_���\�h�c�k�d�h�\�u�_���b�k�i�u�l�Z�g�b�y�� 

�I�h�[�_�^�g�h�c�� �\�_�k�g�h�c�� ���������� �]�h�^�Z�� �f�g�h�]�b�_�� �h�[�j�Z�a�p�u�� �i�j�h�l�b�\�h�l�Z�g�d�h�\�u�o�� �m�i�j�Z�\�e�y�_�f�u�o�� �j�Z�d�_�l��
�i�h�i�Z�e�b�� �\�� �j�m�d�b�� �k�l�j�Z�g�� �Z�g�l�b�]�b�l�e�_�j�h�\�k�d�h�c�� �d�h�Z�e�b�p�b�b�� �b�� �i�h�k�e�m�`�b�e�b�� �h�k�g�h�\�h�c�� �^�e�y�� �k�h�a�^�Z�g�b�y��
�k�h�[�k�l�\�_�g�g�u�o�� �h�[�j�Z�a�p�h�\�� �i�j�h�l�b�\�h�l�Z�g�d�h�\�h�]�h�� �\�h�h�j�m�`�_�g�b�y���� �i�j�b�f�_�g�y�\�r�b�o�k�y�� �\�� �e�h�d�Z�e�v�g�u�o��
�d�h�g�n�e�b�d�l�Z�o������-�o���± 60-�o���]�h�^�h�\���^�\�Z�^�p�Z�l�h�]�h���k�l�h�e�_�l�b�y�� 

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

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

�I�j�Z�d�l�b�q�_�k�d�b�� �r�_�k�l�v�^�_�k�y�l�� �e�_�l�� �k�q�b�l�Z�e�h�k�v���� �q�l�h�� �g�_�f�_�p�d�b�c�� �y�^�_�j�g�u�c�� �i�j�h�_�d�l���[�u�e�� �^�Z�e�_�d�� �h�l��
�h�d�h�g�q�Z�l�_�e�v�g�h�]�h���a�Z�\�_�j�r�_�g�b�y���b�����k�e�_�^�h�\�Z�l�_�e�v�g�h�����q�_�e�h�\�_�q�_�k�l�\�h���f�h�]�e�h���k�i�Z�l�v���k�i�h�d�h�c�g�h�����g�Z�k�d�h�e�v�d�h��
�w�l�h���\�h�a�f�h�`�g�h���\���m�k�e�h�\�b�y�o���i�h�e�u�o�Z�\�r�_�c���f�b�j�h�\�h�c���\�h�c�g�u�����G�h���\���i�h�k�e�_�^�g�b�_���]�h�^�u���i�h�y�\�b�e�Z�k�v���k�_�j�b�y��
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�i�m�[�e�b�d�Z�p�b�c���� �\�� �d�h�l�h�j�u�o�� �h�i�j�h�\�_�j�]�Z�_�l�k�y�� �w�l�h�l�� �l�_�a�b�k���� �G�Z�i�j�b�f�_�j���� �j�Z�[�h�l�Z�� �i�j�h�n�_�k�k�h�j�Z�� �J�Z�c�g�_�j�Z��
�D�Z�j�e�v�r�Z�� ���b�e�b�� �b�g�h�]�^�Z�� �_�]�h�� �b�f�_�g�m�x�l�� �d�Z�d�� �D�Z�j�e�r���� �©�;�h�f�[�Z�� �=�b�l�e�_�j�Z���� �L�Z�c�g�Z�y�� �b�k�l�h�j�b�y�� �b�k�i�u�l�Z�g�b�c��
�y�^�_�j�g�h�]�h���h�j�m�`�b�y���\���=�_�j�f�Z�g�b�b�ª���� 

�K�� �h�^�g�h�c�� �k�l�h�j�h�g�u���� �w�l�h�� �^�h�k�l�Z�l�h�q�g�h�� �i�h�g�y�l�g�h���� �©�m�q�_�g�u�c�� �g�Z�j�h�^�ª�� �o�h�q�_�l�� �i�h�d�Z�a�Z�l�v���� �q�l�h �f�u��
�^�_�k�d�Z�l�v�� �g�b�q�_�f�� �g�_�� �o�m�`�_�� �w�l�b�o�� �©�m�g�l�_�j�f�_�g�r�_�c�ª�� �b�a�� �K�R�:���� �I�h�g�y�l�g�h���� �q�l�h�� �k�j�Z�\�g�_�g�b�_�� �k��
�Z�f�_�j�b�d�Z�g�p�Z�f�b�� �^�e�y�� �i�j�Z�\�h�\�_�j�g�u�o�� �i�j�_�^�k�l�Z�\�b�l�_�e�_�c�� �]�_�j�f�Z�g�k�d�h�c�� �j�Z�k�u�� �o�h�l�v�� �b�� �g�_�� �i�j�b�y�l�g�h���� �g�h�� �i�h��
�d�j�Z�c�g�_�c�� �f�_�j�_�� �o�h�l�y�� �[�u�� �l�_�j�i�b�f�h���� �q�_�]�h�� �g�_�� �k�d�Z�`�_�r�v�� �h�� �k�j�Z�\�g�_�g�b�b�� �k�� �j�h�k�k�b�c�k�d�b�f�b�� �m�q�_�g�u�f�b�� �b��
�b�g�`�_�g�_�j�Z�f�b�� �k�m�f�_�\�r�b�f�b�� �k�h�a�^�Z�l�v�� �y�^�_�j�g�h�_�� �h�j�m�`�b�_�� �a�Z�� �h�l�g�h�k�b�l�_�e�v�g�h�� �d�h�j�h�l�d�b�c�� �k�j�h�d���� �L�Z�d�h�_��
�k�j�Z�\�g�_�g�b�_�� �^�e�y�� �©�p�b�\�b�e�b�a�h�\�Z�g�g�h�]�h�� �_�\�j�h�i�_�c�p�Z�ª�� �m�`�_�� �k�h�\�_�j�r�_�g�g�h�� �g�_�k�l�_�j�i�b�f�h���� �d�Z�d�� �`�_�� �l�Z�d��
�©�k�b�\�h�e�Z�i�u�_�ª���k�m�f�_�e�b���k�h�a�^�Z�l�v���q�l�h-�l�h���k�l�h�y�s�_�_�����q�_�]�h���m���g�b�o���g�b�d�h�]�^�Z���b���g�_���[�u�e�h�����<�h�l���b���b�^�m�l���g�Z���\�k�_��
�m�e�h�\�d�b���^�e�y���l�h�]�h���q�l�h�[�u���k�d�Z�a�Z�l�v���©�h�k�l�j�h�l�m���g�Z���e�_�k�l�g�b�p�_�ª�����^�_�k�d�Z�l�v���f�u���l�h�`�_���g�_���e�u�d�h�f���r�b�l�u�«�����m��
�g�Z�k���l�h�`�_���\�k�_���[�u�e�h�����G�h���h�[���w�l�h�f���g�b�d�l�h���g�_���a�g�Z�_�l�����i�h�l�h�f�m���q�l�h�����l-�k-�k�«���k�_�d�j�_�l�� 

�H�q�_�\�b�^�g�h�� �k�e�_�^�m�x�s�b�c�� �w�l�Z�i�� �©�b�k�l�h�j�b�q�_�k�d�h�]�h�� �f�Z�j�Z�a�f�Z�ª�� �[�m�^�_�l�� �a�Z�d�e�x�q�Z�l�v�k�y�� �\���l�h�f���� �q�l�h��
�©�^�h�k�m�`�g�u�_�� �i�b�k�Z�d�b�ª�� �m�`�_�� �[�m�^�m�l�� �k�� �i�h�e�g�h�c�� �m�\�_�j�_�g�g�h�k�l�v�x�� �m�l�\�_�j�`�^�Z�l�v���� �q�l�h�� �y�^�_�j�g�h�c�� �h�j�m�`�b�_�� �m��
�=�b�l�e�_�j�Z�� �\�k�_-�l�Z�d�b�� �[�u�e�h���� �Z�� �g�_�� �i�j�b�f�_�g�b�e�� �h�g�� �_�]�h�� �g�m�� �i�j�h�k�l�h�«�� �b�a�� �[�h�e�v�r�h�]�h�� �©�q�_�e�h�\�_�d�h�e�x�[�b�y�ª����
�D�Z�d���]�h�\�h�j�b�l�k�y�����^�Z�c�l�_���k�j�h�d���± �©�h�q�_�\�b�^�p�u�ª���g�Z�c�^�m�l�k�y�«�� 

�B�� �h�g�b�� �g�Z�o�h�^�y�l�k�y���� �Q�_�f�� �^�Z�e�v�r�_�� �f�u�� �m�o�h�^�b�f�� �i�h�� �\�j�_�f�_�g�g�h�c�� �r�d�Z�e�_�� �h�l�� �h�i�b�k�u�\�Z�_�f�u�o��
�k�h�[�u�l�b�c���� �l�_�f�� �[�h�e�_�_�� �b�a�h�s�j�_�g�g�u�_�� �n�Z�g�l�Z�a�b�b�� �i�h�k�_�s�Z�x�l�� �g�_�d�h�l�h�j�m�x�� �q�Z�k�l�v�� �g�_�� �h�q�_�g�v��
�^�h�[�j�h�k�h�\�_�k�l�g�u�o�� �b�k�k�e�_�^�h�\�Z�l�_�e�_�c���� �i�u�l�Z�x�s�b�o�k�y�� �\�u�^�Z�l�v�� �k�\�h�b�� �m�f�h�a�Z�d�e�x�q�_�g�b�y�� �a�Z�� �b�k�l�b�g�m���\��
�i�h�k�e�_�^�g�_�c�� �b�g�k�l�Z�g�p�b�b���� �:�� �q�l�h���� �\�� �k�Z�f�h�f�� �^�_�e�_���� �`�b�\�u�o�� �m�q�Z�k�l�g�b�d�h�\�� �l�_�o�� �k�h�[�u�l�b�c���i�j�Z�d�l�b�q�_�k�d�b�� �g�_��
�h�k�l�Z�e�h�k�v���� �^�h�d�m�f�_�g�l�h�\�� �g�_�l���� �Z�� �l�_�� �q�l�h�� �_�k�l�v�� �g�_�� �i�h�^�e�_�`�Z�l�� �h�]�e�Z�r�_�g�b�x�� �_�s�_�� �f�g�h�]�h�� �^�_�k�y�l�b�e�_�l�b�c����
�d�j�m�]�h�f�� �`�m�l�d�Z�y�� �k�_�d�j�_�l�g�h�k�l�v���� �D�j�Z�k�h�l�Z�«�� �I�b�r�b���� �q�l�h�� �i�j�b�^�m�f�Z�_�r�v�«�� �<�h�l�� �g�Z�f�� �b�� �i�j�b�o�h�^�b�l�k�y��
�^�_�e�Z�l�v�� �\�u�\�h�^�� �h�� �g�_�`�b�a�g�_�k�i�h�k�h�[�g�h�k�l�b�� �]�b�i�h�l�_�a���� �j�h�`�^�Z�x�s�b�o�k�y�� �k�j�_�^�b�� �a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�u�o���\��
�h�q�_�j�_�^�g�h�c���k�_�g�k�Z�p�b�b�����e�x�^�_�c�� 

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

�K�l�Z�j�l���y�^�_�j�g�h�c���]�h�g�d�b���[�u�e���^�Z�g���\�k�_�f���a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�u�f���m�q�Z�k�l�g�b�d�Z�f���\���^�_�d�Z�[�j�_�������������]�h�^�Z����
�d�h�]�^�Z���g�_�f�_�p�d�b�_���n�b�a�b�d�b���H�l�l�h���=�Z�g���b���N�j�b�p���R�l�j�Z�k�k�f�Z�g���h�l�d�j�u�e�b���\�h�a�f�h�`�g�h�k�l�v���b�k�d�m�k�k�l�\�_�g�g�h�]�h��
�j�Z�k�s�_�i�e�_�g�b�y�� �y�^�j�Z�� �Z�l�h�f�Z�� �m�j�Z�g�Z���� �:�� �m�`�_�� �\�� �Z�\�]�m�k�l�_�� ���������� �]�h�^�Z�� �\�k�_�f�b�j�g�h�� �b�a�\�_�k�l�g�u�c�� �n�b�a�b�d��
�:�e�v�[�_�j�l�� �W�c�g�r�l�_�c�g�� �g�Z�i�j�Z�\�e�y�_�l�� �k�\�h�_�� �b�a�\�_�k�l�g�h�_�� �i�b�k�v�f�h�� �Z�f�_�j�b�d�Z�g�k�d�h�f�m�� �i�j�_�a�b�^�_�g�l�m��
�N�j�Z�g�d�e�b�g�m�� �J�m�a�\�_�e�v�l�m�� �h�� �\�h�a�f�h�`�g�h�k�l�b�� �k�h�a�^�Z�g�b�y�� �\�� �g�Z�p�b�k�l�k�d�h�c�� �=�_�j�f�Z�g�b�b�� �k�\�_�j�o��
�j�Z�a�j�m�r�b�l�_�e�v�g�h�]�h�� �h�j�m�`�b�y���� �^�_�c�k�l�\�m�x�s�_�]�h�� �g�Z�� �i�j�b�g�p�b�i�b�Z�e�v�g�h�� �g�h�\�u�o�� �n�b�a�b�q�_�k�d�b�o�� �i�j�b�g�p�b�i�Z�o����
�K�Z�f�h�_�� �b�g�l�_�j�_�k�g�h�_�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �l�h�f���� �q�l�h�� �\�e�Z�k�l�v�� �i�j�_�^�_�j�`�Z�s�b�_�� �_�]�h�� �m�k�e�u�r�Z�e�b���� �q�_�]�h�� �g�_�e�v�a�y��
�k�d�Z�a�Z�l�v�� �h�� �g�Z�r�b�o�� �m�q�_�g�u�o�� �b�� �g�Z�r�_�c�� �\�e�Z�k�l�b���� �d�h�l�h�j�u�f�� �^�e�y�� �\�a�Z�b�f�h�i�h�g�b�f�Z�g�b�y�� �i�h�g�Z�^�h�[�b�e�h�k�v��
�g�_�k�d�h�e�v�d�h�� �e�_�l�� �b�� �d�b�i�u�� �j�Z�a�\�_�^�u�\�Z�l�_�e�v�g�u�o�� �h�l�q�_�l�h�\�� �h�[�� �m�k�i�_�o�Z�o�� �Z�f�_�j�b�d�Z�g�k�d�h�c�� �y�^�_�j�g�h�c��
�i�j�h�]�j�Z�f�f�u���� 

�:�� �i�h�d�Z�� �\�� �K�h�\�_�l�k�d�h�f�� �K�h�x�a�_���� �h�[�g�Z�j�m�`�b�\�� �b�k�q�_�a�g�h�\�_�g�b�_�� �b�a�� �h�l�d�j�u�l�h�c�� �i�_�q�Z�l�b�� �k�l�Z�l�_�c����
�i�h�k�\�y�s�_�g�g�h�c�� �y�^�_�j�g�h�c�� �i�j�h�[�e�_�f�Z�l�b�d�_���� �k�^�_�e�Z�e�b�� �k�h�\�_�j�r�_�g�g�h�� �g�_�� �\�_�j�g�u�c �\�u�\�h�^���� �i�j�h�[�e�_�f�Z�� �g�_��
�i�j�_�^�k�l�Z�\�e�y�_�l���b�g�l�_�j�_�k�Z�����<���b�l�h�]�_���k�l�Z�j�l���k�h�\�_�l�k�d�h�c���y�^�_�j�g�h�c���i�j�h�]�j�Z�f�f�u���a�Z�^�_�j�`�Z�e�k�y���i�j�Z�d�l�b�q�_�k�d�b��
�g�Z�� �l�j�b�� �]�h�^�Z�� �^�h�� �k�_�g�l�y�[�j�y�� ���������� �]�h�^7���� �:�� �\�u�^�Z�x�s�b�c�k�y�� �k�h�\�_�l�k�d�b�c�� �n�b�a�b�d�� �B���<���� �D�m�j�q�Z�l�h�\�� ������������ �± 
�����������]�]����8 �[�u�e���i�j�h�\�Z�e�_�g���g�Z���\�u�[�h�j�Z�o���\���q�e�_�g�u-�d�h�j�j�_�k�i�h�g�^�_�g�l�u���:�d�Z�^�_�f�b�b���g�Z�m�d���i�_�j�_�^���\�h�c�g�h�c���b��
�b�a�[�j�Z�g�� �Z�d�Z�^�_�f�b�d�h�f�� �l�h�e�v�d�h�� �\�� ���������� �]�h�^�m���� �b�� �l�h�� �i�h�^�� �k�b�e�v�g�u�f�� �^�Z�\�e�_�g�b�_�f�� �i�j�Z�\�b�l�_�e�v�k�l�\�_�g�g�h-
�i�Z�j�l�b�c�g�u�o���k�l�j�m�d�l�m�j�� 

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

                                                           
7 �J�Z�k�i�h�j�y�`�_�g�b�_���=�D�H���K�K�K�J���h�l���������k�_�g�l�y�[�j�y���������� �]�h�^�Z���‹���=�D�H-���������k�k���©�H�[���h�j�]�Z�g�b�a�Z�p�b�b���j�Z�[�h�l���i�h���m�j�Z�g�m�ª�� 
8 �D�m�j�q�Z�l�h�\�� �B�]�h�j�v�� �<�Z�k�b�e�v�_�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �n�b�a�b�d-�w�d�k�i�_�j�b�f�_�g�l�Z�l�h�j���� �©�h�l�_�p�ª�� �k�h�\�_�l�k�d�h�c�� �Z�l�h�f�g�h�c�� �[�h�f�[�u���� �L�j�b�`�^�u�� �=�_�j�h�c��
�K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h�� �L�j�m�^�Z�� �������������� ������������ �������������� �:�d�Z�^�_�f�b�d�� �:�G�� �K�K�K�J���������������� �b�� �:�G�� �M�a�[���� �K�K�J�� ���������������� �^�h�d�l�h�j �n�b�a�b�d�h-
�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �g�Z�m�d�� ���������������� �i�j�h�n�_�k�k�h�j�� ���������������� �H�k�g�h�\�Z�l�_�e�v�� �b�� �i�_�j�\�u�c�� �^�b�j�_�d�l�h�j�� �B�g�k�l�b�l�m�l�Z�� �Z�l�h�f�g�h�c�� �w�g�_�j�]�b�b�� �����������²1960). 
�=�e�Z�\�g�u�c���g�Z�m�q�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v���Z�l�h�f�g�h�c���i�j�h�[�e�_�f�u���\���K�K�K�J�����h�^�b�g���b�a���h�k�g�h�\�h�i�h�e�h�`�g�b�d�h�\���b�k�i�h�e�v�a�h�\�Z�g�b�y���y�^�_�j�g�h�c���w�g�_�j�]�b�b���\��
�f�b�j�g�u�o���p�_�e�y�o�����E�Z�m�j�_�Z�l���E�_�g�b�g�k�d�h�c���i�j�_�f�b�b���b���q�_�l�u�j�z�o���K�l�Z�e�b�g�k�d�b�o���i�j�_�f�b�c�� 
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 �I�j�b�q�b�g�u�� �g�_�m�^�Z�q�b�� �g�Z�p�b�k�l�k�d�h�]�h�� �y�^�_�j�g�h�]�h�� �i�j�h�_�d�l�Z�� �[�h�e�v�r�b�g�k�l�\�h�� �b�k�l�h�j�b�d�h�\�� �\�b�^�b�l�� �\��
�k�e�_�^�m�x�s�b�o���l�j�_�o���n�Z�d�l�Z�o�� 

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

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

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

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

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

 

                                                           
11 �G�_�a�\�Z�e�v�� �B�h�k�b�n�� �N�h�f�b�q�� �± �k�h�\�_�l�k�d�b�c�� �Z�\�b�Z�d�h�g�k�l�j�m�d�l�h�j�� �j�h�^�b�e�k�y�� �\�� �F�h�k�d�\�_�� �\�� �k�_�f�v�_�� �k�e�m�`�Z�s�_�]�h�� �q�_�r�k�d�h�]�h�� �i�j�h�b�k�o�h�`�^�_�g�b�y����
�H�d�h�g�q�b�e���F�h�k�d�h�\�k�d�h�_���\�u�k�r�_�_���l�_�o�g�b�q�_�k�d�h�_���m�q�b�e�b�s�_�����F�<�L�M�������=�e�Z�\�g�u�c���d�h�g�k�l�j�m�d�l�h�j���H�D�;���:���� �G�����L�m�i�h�e�_�\�Z�����<������-�o���]�h�^�Z�o���[�u�e��
�a�Z�f�_�k�l�b�l�_�e�_�f�� �<���� �F���� �I�_�l�e�y�d�h�\�Z���� �J�m�d�h�\�h�^�b�e�� �j�Z�a�j�Z�[�h�l�d�h�c�� �L�;-���� �b�� �L�m-���������� �H�k�m�s�_�k�l�\�e�y�e�� �h�[�s�_�_�� �j�m�d�h�\�h�^�k�l�\�h�� �j�Z�a�j�Z�[�h�l�d�h�c��
�d�h�g�k�l�j�m�d�p�b�b���L�m-�����������=�_�j�h�c���K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h���L�j�m�^�Z�������������������E�Z�m�j�_�Z�l���E�_�g�b�g�k�d�h�c���i�j�_�f�b�b���b���=�h�k�m�^�Z�j�k�l�\�_�g�g�h�c���i�j�_�f�b�b���K�K�K�J�� 
12 �R�\�_�p�h�\�� �:�j�d�Z�^�b�c�� �>�f�b�l�j�b�_�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �d�h�g�k�l�j�m�d�l�h�j�� �Z�\�b�Z�p�b�h�g�g�u�o�� �^�\�b�]�Z�l�_�e�_�c���� �^�h�d�l�h�j�� �l�_�o�g�b�q�_�k�d�b�o�� �g�Z�m�d�� ����������������
�]�_�g�_�j�Z�e-�e�_�c�l�_�g�Z�g�l�� �b�g�`�_�g�_�j�g�h-�Z�\�b�Z�p�b�h�g�g�h�c�� �k�e�m�`�[�u�� ���������������� �=�_�j�h�c�� �K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h�� �L�j�m�^�Z�� ���������������� �E�Z�m�j�_�Z�l�� �q�_�l�u�j�z�o��
�K�l�Z�e�b�g�k�d�b�o�� �i�j�_�f�b�c�� �������������� ������������ ������������ �������������� �J�h�^�b�e�k�y�� �\�� �k�_�f�v�_�� �r�d�h�e�v�g�h�]�h�� �m�q�b�l�_�e�y���� �<�� ���������� �]�h�^�m�� �h�d�h�g�q�b�e�� �:�e�_�d�k�_�_�\�k�d�h�_��
�j�_�Z�e�v�g�h�_���m�q�b�e�b�s�_�����Z���\�������������]�h�^�m���± �F�<�L�M�� 
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�J�b�k�����������:���>�����R�\�_�p�h�\���± �K�h�a�^�Z�l�_�e�v���i�_�j�\�h�]�h���k�h�\�_�l�k�d�h�]�h���Z�\�b�Z�p�b�h�g�g�h�]�h�� 

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

�[�m�^�m�l�� �i�h�j�m�q�_�g�u�� �_�f�m���� �l�h�� �_�k�l�v�� �_�]�h�� �D�;���� �q�l�h�� �d�k�l�Z�l�b�� �b�� �i�j�_�^�e�h�`�b�e�� �\�� �k�\�h�_�c�� �a�Z�i�b�k�d�_���� �k��
�i�j�b�\�e�_�q�_�g�b�_�f�� �_�s�_�� �b�� �H�D�;�� �B���N���� �G�_�a�\�Z�e�y���� �d�h�l�h�j�h�_�� �\�� �l�h�f�� �f�h�f�_�g�l�� �\�j�_�f�_�g�b�� �a�Z�g�b�f�Z�e�h�k�v�� �k�h�\�k�_�f��
�m�`���[�_�a�g�Z�^�_�`�g�u�f�� �^�_�e�h�f���� �]�e�m�[�h�d�h�c���f�h�^�_�j�g�b�a�Z�p�b�_�c���[�h�f�[�Z�j�^�b�j�h�\�s�b�d�Z���L�;-���� �b�e�b���d�Z�d���_�]�h���k�l�Z�e�b��
�g�Z�a�u�\�Z�l�v�� �i�h�a�^�g�_�_�� �I�_-������ �G�h���� �d�Z�d�� �]�h�\�h�j�b�l�k�y���� �d�h�g�k�l�j�m�d�l�h�j�� �i�j�_�^�i�h�e�Z�]�Z�_�l���� �Z�� �©�\�e�Z�k�l�v�� �b�f�m�s�b�_�ª��
�j�Z�k�i�h�e�Z�]�Z�x�l�« 

�H�a�g�Z�d�h�f�b�\�r�b�k�v�� �k�� �k�h�^�_�j�`�Z�g�b�_�f�� �i�b�k�v�f�Z���� �F�Z�j�r�Z�e�� �K�h�\�_�l�k�d�h�]�h�� �K�h�x�a�Z�� �B���<���� �K�l�Z�e�b�g���� �Z��
�a�\�Z�g�b�_�� �]�_�g�_�j�Z�e�b�k�k�b�f�m�k�Z�� �h�g�� �i�h�e�m�q�b�e�� �l�h�e�v�d�h�� �q�_�j�_�a�� �f�_�k�y�p���� �l�h�� �_�k�l�v�� ������ �b�x�g�y�� ���������� �]�h�^�Z����
�i�j�b�a�Z�^�m�f�Z�e�k�y���� �G�_�l�� �_�]�h�� �g�_�� �k�f�m�s�Z�e�Z�� �k�Z�f�Z�� �b�^�_�y�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�]�h�� �d�h�i�b�j�h�\�Z�g�b�y���� �k�h�\�k�_�f��
�g�_�^�Z�\�g�h�� �[�u�e�h�� �i�j�b�g�y�l�h�� �j�_�r�_�g�b�_�� �h�� �d�h�i�b�j�h�\�Z�g�b�b�� �Z�f�_�j�b�d�Z�g�k�d�h�]�h�� �l�_�i�e�h�\�h�a�Z�� �>�: 13 �b�� �g�b�d�Z�d�b�o��
�j�_�n�e�_�d�k�b�j�m�_�f�u�o�� �i�_�j�_�`�b�\�Z�g�b�c�� �g�Z�� �w�l�h�l�� �k�q�_�l�� �m�� �\�h�`�^�y�� �g�_�� �[�u�e�h���� �K�h�f�g�_�g�b�y�� �h�^�h�e�_�\�Z�e�b�� �^�j�m�]�b�_����
�g�m�`�g�h���e�b���a�Z�l�_�\�Z�l�v���l�Z�d�h�_���d�h�i�b�j�h�\�Z�g�b�_�����Z���_�k�e�b���a�Z�l�_�\�Z�l�v�����l�h���q�l�h���d�h�i�b�j�h�\�Z�l�v���b���d�h�f�m���i�h�j�m�q�b�l�v�����\��
�d�Z�d�b�_���k�j�h�d�b���\�k�_���w�l�h���^�h�e�`�g�h���[�u�l�v���\�u�i�h�e�g�_�g�h�� 

�B�� �i�h�� �k�\�h�_�f�m�� �h�[�u�d�g�h�\�_�g�b�x���� �K�l�Z�e�b�g�� �i�j�b�]�e�Z�k�b�e�� �k�i�_�p�b�Z�e�b�k�l�Z���� �k�\�_�^�m�s�_�]�h�� �\��
�[�h�f�[�Z�j�^�b�j�h�\�h�q�g�u�o���^�_�e�Z�o�����:���d�l�h���[�u�e���l�Z�d�b�f���k�i�_�p�b�Z�e�b�k�l�h�f���g�Z���l�h�l���f�h�f�_�g�l���\���K�h�\�_�l�k�d�h�f���K�h�x�a�_�"��
�I�j�Z�\�b�e�v�g�h���� �g�_�^�Z�\�g�h�� �Z�f�g�b�k�l�b�j�h�\�Z�g�g�u�c���� �l�h�� �_�k�l�v�� �i�j�h�k�l�h�� �i�j�h�s�_�g�g�u�c���� �[�u�\�r�b�c�� �a�w�d���� �Z�� �k�_�c�q�Z�k��
�]�_�g�_�j�Z�e-�f�Z�c�h�j���b�g�`�_�g�_�j�g�h-�Z�\�b�Z�p�b�h�g�g�h�c���k�e�m�`�[�u���:�g�^�j�_�c���G�b�d�h�e�Z�_�\�b�q���L�m�i�h�e�_�\�����<�h�l���_�]�h-�l�h���^�e�y��
�d�h�g�k�m�e�v�l�Z�p�b�c���i�h���w�l�h�f�m���\�h�i�j�h�k�m�����i�h���k�\�h�_�f�m���h�[�u�d�g�h�\�_�g�b�x�����\�h�`�^�v���b���i�j�b�]�e�Z�k�b�e���� �i�j�b�k�h�\�h�d�m�i�b�\��
�_�s�_�� �h�^�g�h�]�h�� �[�u�\�r�_�]�h�� �©�k�b�^�_�e�v�p�Z�ª���� �i�j�Z�\�^�Z�� �l�Z�d�� �b�� �g�_�� �^�h�`�^�Z�\�r�_�]�h�k�y�� �i�j�b�]�h�\�h�j�Z���� �:���:����
�:�j�o�Z�g�]�_�e�v�k�d�h�]�h�����L�Z�d���k�d�Z�a�Z�l�v�����^�e�y���k�h�a�^�Z�g�b�y���i�e�x�j�Z�e�b�a�f�Z�« 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �K�l�Z�e�b�g�m�� �i�j�_�^�k�l�h�y�e�� �g�_�e�_�]�d�b�c�� �\�u�[�h�j�� �f�_�`�^�m�� �f�g�_�g�b�y�f�b�� �l�j�_�o�� �[�u�\�r�b�o��
�a�w�d�h�\���� �F�y�k�b�s�_�\�Z�� �± �Z�\�l�h�j�Z�� �i�b�k�v�f�Z���� �L�m�i�h�e�_�\�Z�� �b�� �:�j�o�Z�g�]�_�e�v�k�d�h�]�h���� �<�k�_�� �l�j�h�_�� �b�a�� �©�[�u�\�r�b�o�ª���� �\�k�_��
�l�j�h�_�� �h�d�h�g�q�b�e�b�� �F�<�L�M���� �l�h�� �_�k�l�v�� �b�f�_�e�b�� �h�[�s�m�x�� �r�d�h�e�m�«�� �I�j�b�q�_�f�� �F�y�k�b�s�_�\�� �y�\�e�y�e�k�y�� �d�� �l�h�f�m�� �`�_��
�m�q�_�g�b�d�h�f�� �L�m�i�h�e�_�\�Z���� �:�g�^�j�_�c�� �G�b�d�h�e�Z�_�\�b�q�� �[�u�e�� �j�m�d�h�\�h�^�b�l�_�e�_�f�� �_�]�h�� �^�b�i�e�h�f�g�h�]�h�� �i�j�h�_�d�l�Z�� �\��
�^�Z�e�_�d�h�f�������������]�h�^�m�����G�h���\���]�e�Z�a�Z�o���\�h�`�^�y���f�g�_�g�b�_���L�m�i�h�e�_�\�Z���k�l�h�y�e�h���h�q�_�g�v���\�u�k�h�d�h�����]�h�j�Z�a�^�h���\�u�r�_����
�q�_�f���f�g�_�g�b�_���h�k�l�Z�e�v�g�u�o���d�h�g�k�l�j�m�d�l�h�j�h�\�����a�Z�g�b�f�Z�x�s�b�o�k�y���l�y�`�_�e�h�c���[�h�f�[�Z�j�^�b�j�h�\�h�q�g�h�c���Z�\�b�Z�p�b�_�c����
�O�h�l�y���k�i�j�Z�\�_�^�e�b�\�h�k�l�b���j�Z�^�b���k�e�_�^�m�_�l���h�l�f�_�l�b�l�v�����q�l�h���l�Z�d�b�o���l�h�]�^�Z���\���K�h�\�_�l�k�d�h�f���K�h�x�a�_���[�u�e�h���h�q�_�g�v��
�g�_�f�g�h�]�h�����^�Z���b���l�_���[�u�e�b���l�_�k�g�h���k�\�y�a�Z�g�u���k���L�m�i�h�e�_�\�u�f�����b�e�b���\�f�_�k�l�_���m�q�b�e�b�k�v���m���\�_�e�b�d�h�]�h���j�m�k�k�d�h�]�h��
�m�q�_�g�h�]�h�� �G���?���� �@�m�d�h�\�k�d�h�]�h���� �d�Z�d�� �w�l�h�� �[�u�e�h�� �k�� �:���:���� �:�j�o�Z�g�]�_�e�v�k�d�b�f���� �b�e�b�� �\�f�_�k�l�_�� �j�Z�[�h�l�Z�e�b���� �b�e�b��
�L�m�i�h�e�_�\�� �y�\�e�y�e�k�y�� �m�q�b�l�_�e�_�f�� �w�l�b�o�� �k�i�_�p�b�Z�e�b�k�l�h�\���� �l�Z�d�b�o���� �g�Z�i�j�b�f�_�j���� �d�Z�d�� �<���F���� �I�_�l�e�y�d�h�\�� �b�� �I���H����
�K�m�o�h�c�� 

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

                                                           
13 �>�:  �± �^�b�a�_�e�v�g�u�c���e�h�d�h�f�h�l�b�\���Z�f�_�j�b�d�Z�g�k�d�h�c���d�h�f�i�Z�g�b�b���:�E�D�H�����I�h�k�l�Z�\�e�y�e�k�y���\���K�K�K�J���i�h���e�_�g�^-�e�b�a�m���\�������������± �����������]�]�����<�������������]����
�[�u�e�h�� �i�j�b�g�y�l�h�� �j�_�r�_�g�b�_�� �h�� �_�]�h�� �i�h�e�g�h�f�� �d�h�i�b�j�h�\�Z�g�b�_�� �\�� �K�K�K�J���� �L�_�i�e�h�\�h�a�u���k�_�j�b�b�� �>�:  �w�d�k�i�e�m�Z�l�b�j�h�\�Z�e�b�k�v�� �g�Z�� �`�_�e�_�a�g�u�o�� �^�h�j�h�]�Z�o��
�K�h�\�_�l�k�d�h�]�h���K�h�x�a�Z���\�i�e�h�l�v���^�h������-�o���]�h�^�h�\�� 
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�d�h�g�k�m�e�v�l�Z�p�b�c�� �k�\�h�_�]�h�� �i�h�k�l�h�y�g�g�h�]�h�� �g�_�]�e�Z�k�g�h�]�h�� �k�h�\�_�l�g�b�d�Z�� �i�h�� �Z�\�b�Z�p�b�h�g�g�u�f�� �^�_�e�Z�f���:���K����
�Y�d�h�\�e�_�\�Z�"�� �<�_�^�v�� �\�� ���������� �]�h�^�m�� �Y�d�h�\�e�_�\�� �a�Z�g�b�f�Z�e�� �\�i�h�e�g�_�� �h�n�b�p�b�Z�e�v�g�m�x�� �^�h�e�`�g�h�k�l�v�� �a�Z�f�_�k�l�b�l�_�e�y��
�g�Z�j�h�^�g�h�]�h�� �d�h�f�b�k�k�Z�j�Z�� �Z�\�b�Z�p�b�h�g�g�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �i�h�� �g�h�\�h�c�� �l�_�o�g�b�d�_���� �D�h�f�m�� �d�Z�d�� �g�_�� �_�f�m��
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�]�j�m�i�i�u���b�e�b���m�k�b�e�b�e�b���\�e�b�y�g�b�_�����b�e�b���`�_���g�Z�h�[�h�j�h�l���i�h�l�_�j�y�e�b���_�]�h�����g�Z�i�j�b�f�_�j�����©�d�e�Z�g�ª���D�h�]�Z�g�h�\�b�q�_�c����
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�]�j�_�r�d�h�\���� �h�^�b�g�� �b�a�� �d�h�l�h�j�u�o�� �\�i�h�e�g�_�� �l�y�g�m�e�� �g�Z�� �©�q�_�d�b�k�l�k�d�b�c�� �i�h�^�\�Z�e�ª���� �M�\�e�_�d�r�b�k�v�� �d�h�g�d�m�j�_�g�l�g�h�c��
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�g�h�\�h�]�h���g�Z�j�d�h�f�Z���Z�\�b�Z�p�b�h�g�g�h�c���i�j�h�f�u�r�e�_�g�g�h�k�l�b���F���<�����O�j�m�g�b�q�_�\�Z���������������± �����������]�]����15 �j�b�k�������� 
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15 �O�j�m�g�b�q�_�\�� �F�b�o�Z�b�e�� �<�Z�k�b�e�v�_�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �^�_�y�l�_�e�v���� �f�b�g�b�k�l�j�� �Z�\�b�Z�p�b�h�g�g�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �K�K�K�J��
(1946 �± �������������� �=�_�j�h�c�� �K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h�� �L�j�m�^�Z���� �E�Z�m�j�_�Z�l�� �^�\�m�o�� �K�l�Z�e�b�g�k�d�b�o�� �i�j�_�f�b�c���� �<�� ���������� �± ���������� �]�]���� �± �a�Z�f�_�k�l�b�l�_�e�v��
�I�j�_�^�k�_�^�Z�l�_�e�y�� �K�h�\�_�l�Z�� �F�b�g�b�k�l�j�h�\�� �K�K�K�J���� ������ �y�g�\�Z�j�y�� ���������� �]�h�^�Z�� �[�u�e�h�� �i�j�b�g�y�l�h�� �I�h�k�l�Z�g�h�\�e�_�g�b�_�� �I�j�_�a�b�^�b�m�f�Z�� �P�D�� �D�I�K�K�� �©�H��
�k�h�k�l�h�y�g�b�b�� �j�Z�[�h�l�� �i�h�� �k�h�a�^�Z�g�b�x�� �k�b�k�l�_�f�� �Ä�\�h�a�^�m�o�� �² �\�h�a�^�m�o�³�ª�� �\�� �d�h�l�h�j�h�f���� �\�� �q�Z�k�l�g�h�k�l�b���� �[�u�e�h���� �©�M�d�Z�a�Z�l�v�� �l���� �O�j�m�g�b�q�_�\�m���� �q�l�h�� �h�g��
�g�_�k�_�j�v�_�a�g�h���h�l�g�h�k�b�l�k�y���d���k�\�h�b�f���h�[�y�a�Z�g�g�h�k�l�y�f���b���n�h�j�f�Z�e�v�g�h-�[�x�j�h�d�j�Z�l�b�q�_�k�d�b���i�h�^�h�r�_�e���d���\�u�i�h�e�g�_�g�b�x���i�h�j�m�q�_�g�b�y���P�D���D�I�K�K���i�h��
�k�h�a�^�Z�g�b�x���k�b�k�l�_�f���©�\�h�a�^�m�o���² �\�h�a�^�m�o�ª�� 
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�k�h�i�j�y�`�_�g�g�u�f�� �k�� �Z�\�l�h�i�b�e�h�l�h�f���� �[�Z�e�e�b�k�l�b�q�_�k�d�b�f�b�� �\�u�q�b�k�e�b�l�_�e�y�f�b���� �j�Z�^�b�h�Z�i�i�Z�j�Z�l�m�j�h�c�� �k�e�_�i�h�c��
�i�h�k�Z�^�d�b�� �b�� �^�Z�e�v�g�_�]�h�� �k�Z�f�h�e�z�l�h�\�h�`�^�_�g�b�y���� �^�b�k�l�Z�g�p�b�h�g�g�h�c�� �k�b�k�l�_�f�h�c�� �m�i�j�Z�\�e�_�g�b�y��
�h�[�h�j�h�g�b�l�_�e�v�g�u�f�� �\�h�h�j�m�`�_�g�b�_�f���� �<�k�_�� �w�l�h�� �k�e�h�`�g�_�c�r�_�_�� �h�[�h�j�m�^�h�\�Z�g�b�_�� �j�Z�a�j�Z�[�Z�l�u�\�Z�e�h�k�v�� �b��
�i�j�h�b�a�\�h�^�b�e�h�k�v�� �g�Z�� �i�j�_�^�i�j�b�y�l�b�y�o�� �^�j�m�]�b�o�� �g�Z�j�d�h�f�Z�l�h�\�� �b�� �\�_�^�h�f�k�l�\���� �g�_�� �b�f�_�x�s�b�o�� �i�j�y�f�h�]�h��
�h�l�g�h�r�_�g�b�y���d���Z�\�b�Z�p�b�h�g�g�h�c���i�j�h�f�u�r�e�_�g�g�h�k�l�b�����G�h���g�_�d�h�l�h�j�u�_���i�j�b�[�h�j�u���b���b�a�^�_�e�b�y�����k�\�y�a�Z�g�g�u�_���k��
�Z�\�l�h�f�Z�l�b�a�Z�p�b�_�c���i�j�h�p�_�k�k�h�\���� �h�l�k�m�l�k�l�\�h�\�Z�e�b���^�Z�`�_���\�� �j�Z�a�j�Z�[�h�l�d�_���� �K�\�y�a�Z�g�h���w�l�h���[�u�e�h���k���l�_�f���� �q�l�h���\��
�h�k�g�h�\�m�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y�� �l�Z�d�b�o�� �k�b�k�l�_�f�u�� �[�u�e�b�� �a�Z�e�h�`�_�g�u�� �i�h�k�e�_�^�g�b�_�� �^�h�k�l�b�`�_�g�b�y�� �l�Z�d�h�c��
�g�Z�m�d�b���� �d�Z�d�� �d�b�[�_�j�g�_�l�b�d�Z���� �h�[�t�y�\�e�_�g�g�h�c�� �\�� �K�h�\�_�l�k�d�h�f�� �K�h�x�a�_�� �©�e�`�_�g�Z�m�d�h�c�ª���� �J�Z�[�h�l�u�� �\�� �w�l�h�c��
�h�[�e�Z�k�l�b���� �f�y�]�d�h�� �]�h�\�h�j�y���� �g�_�� �i�j�b�\�_�l�k�l�\�h�\�Z�e�b�k�v�� �j�m�d�h�\�h�^�k�l�\�h�f�� �k�l�j�Z�g�u���� �a�Z�g�b�f�Z�x�s�b�c�k�y��
�d�b�[�_�j�g�_�l�b�d�h�c�� �f�h�]�� �\�i�h�e�g�_�� �k�f�_�g�b�l�v�� �k�\�h�c�� �m�x�l�g�u�c�� �j�Z�[�h�q�b�c�� �d�Z�[�b�g�_�l�� �g�Z�� �k�b�[�b�j�k�d�b�c�� �e�_�k�h�i�h�\�Z�e����
�G�Z�b�[�h�e�_�_�� �©�o�b�l�j�u�_�ª�� �a�Z�g�b�f�Z�e�b�k�v�� �d�b�[�_�j�g�_�l�b�q�_�k�d�b�f�b���i�j�h�[�e�_�f�Z�f�b���� �g�h���g�Z�a�u�\�Z�e�b���b�o�� �j�Z�[�h�l�Z�f�b�� �\��
�h�[�e�Z�k�l�b�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�b���� �L�Z�d�b�o�� �^�h�k�l�Z�l�h�q�g�h�� �[�u�k�l�j�h�� �\�u�q�b�k�e�y�e�b�� �h�l�^�_�e�v�g�u�_�� �©�w�g�l�m�a�b�Z�k�l�u�ª�� �i�h��
�k�o�h�^�k�l�\�m�� �i�h�e�m�q�_�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �k�� �a�Z�j�m�[�_�`�g�u�f�b�� �Z�g�Z�e�h�]�Z�f�b���� �h�i�m�[�e�b�d�h�\�Z�g�g�u�o�� �\��
�k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�o�� �d�b�[�_�j�g�_�l�b�q�_�k�d�b�o�� �`�m�j�g�Z�e�Z�o���� �<�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_�� �\�e�Z�k�l�b�� �i�j�_�^�h�k�l�Z�\�b�e�b��
�b�^�_�Z�e�v�g�u�c�� �k�i�h�k�h�[�� �k�\�_�^�_�g�b�y�� �f�_�`�e�b�q�g�h�k�l�g�u�o�� �k�q�_�l�h�\���� �^�h�k�l�Z�l�h�q�g�h�� �[�u�e�h�� �h�[�\�b�g�b�l�v�� �k�\�h�_�]�h��
�i�j�h�l�b�\�g�b�d�Z�� �\�� �a�Z�g�y�l�b�y�o�� �©�e�`�_�g�Z�m�d�h�c�ª�� �± �d�b�[�_�j�g�_�l�b�d�h�c���� �d�Z�d�� �a�Z�� �g�_�k�q�Z�k�l�g�u�f�� �l�m�l�� �`�_���b��
�i�j�b�_�a�`�Z�e�b�«�� �<�� �h�[�s�_�f���� �d�Z�d�� �h�[�u�q�g�h���� �©�<�k�l�Z�l�v���� �K�m�^�� �b�^�_�l�«�ª�� �G�_�� �m�k�i�_�e�� �\�k�l�Z�l�v�����d�Z�d�� �m�`�_��
�©�k�Z�`�Z�x�l�ª�«�� �?�k�l�_�k�l�\�_�g�g�h���� �q�l�h�� �l�Z�d�h�_�� �i�h�e�h�`�_�g�b�_�� �g�b�d�Z�d�� �g�_�� �m�e�m�q�r�Z�e�h���� �b�� �[�_�a�� �l�h�]�h�� �k�d�j�h�f�g�u�o����
�\�h�a�f�h�`�g�h�k�l�_�c���k�h�\�_�l�k�d�h�c���i�j�h�f�u�r�e�_�g�g�h�k�l�b�����\���q�Z�k�l�g�h�k�l�b���b���Z�\�b�Z�p�b�h�g�g�h�c�� 

�H�[�h�� �\�k�_�o�� �g�_�e�Z�^�Z�o�� �k�� �©�m�f�g�h�c�� �g�Z�q�b�g�d�h�c�ª�� �^�e�y�� �[�m�^�m�s�_�]�h�� �[�h�f�[�Z�j�^�b�j�h�\�s�b�d�Z�� �j�m�d�h�\�h�^�k�l�\�h��
�k�l�j�Z�g�u�� �[�u�e�h�� �\�� �d�m�j�k�_�� �b�� �b�f�_�g�g�h�� �i�h�w�l�h�f�m�� �[�u�e�h�� �i�j�b�g�y�l�h�� �j�_�r�_�g�b�_�� �h�� �i�j�y�f�h�f�� �d�h�i�b�j�h�\�Z�g�b�b��
�Z�f�_�j�b�d�Z�g�k�d�h�]�h�� �[�h�f�[�Z�j�^�b�j�h�\�s�b�d�Z��B-�������� �J�m�d�h�\�h�^�k�l�\�h�� �k�l�j�Z�g�u�� �h�[�h�k�g�h�\�Z�g�g�h�� �g�Z�^�_�y�e�h�k�v���� �q�l�h�� �\��
�i�j�h�p�_�k�k�_�� �d�h�i�b�j�h�\�Z�g�b�y�� �i�j�h�b�a�h�c�^�_�l�� �h�[�m�q�_�g�b�_�� �b�� �b�g�`�_�g�_�j�g�h-�l�_�o�g�b�q�_�k�d�h�]�h�� �i�_�j�k�h�g�Z�e�Z���� �b��
�j�Z�[�h�q�b�o���� �q�l�h�� �^�Z�k�l�� �\�h�a�f�h�`�g�h�k�l�v�� �i�h�^�g�y�l�v�� �m�j�h�\�_�g�v�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o�� �h�l�j�Z�k�e�_�c��
�i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �]�h�j�Z�a�^�h�� �[�u�k�l�j�_�_���� �q�_�f�� �w�l�h�� �f�h�`�g�h�� �[�u�e�h�� �[�u�� �k�^�_�e�Z�l�v�� �a�Z�g�b�f�Z�y�k�v��
�k�Z�f�h�k�l�h�y�l�_�e�v�g�u�f�b���j�Z�a�j�Z�[�h�l�d�Z�f�b���Z�g�Z�e�h�]�b�q�g�h�c���i�j�h�^�m�d�p�b�b���� 

�G�h���� �d�Z�d�� �]�h�\�h�j�b�l�k�y�� �i�h�^�j�h�`�Z�l�v�� �_�s�_�� �g�_�� �a�g�Z�q�b�l�� �m�q�b�l�k�y�«�� �<�� �d�Z�d�h�c-�l�h�� �f�_�j�_�� �g�Z�^�_�`�^�u��
�h�i�j�Z�\�^�Z�e�b�k�v���� �G�h�� �w�l�h�� �d�Z�k�Z�e�h�k�v�� �h�k�g�h�\�g�h�c�� �q�Z�k�l�b�� �b�g�`�_�g�_�j�g�h-�l�_�o�g�b�q�_�k�d�h�]�h�� �i�_�j�k�h�g�Z�e�Z���� �k�j�_�^�b��
�d�h�l�h�j�u�o�� �_�s�_�� �[�u�e�b�� �`�b�\�u�� �l�j�Z�^�b�p�b�b�� �j�m�k�k�d�h�]�h�� �b�g�`�_�g�_�j�g�h�]�h�� �d�h�j�i�m�k�Z���� �G�h�� �\�h�l�� �\�� �]�e�Z�\�g�h�f�«�� �<��
�i�h�\�u�r�_�g�b�b�� �d�Z�q�_�k�l�\�Z�� �b�� �d�\�Z�e�b�n�b�d�Z�p�b�b�� �j�Z�[�h�q�b�o���� �g�Z�^�_�`�^�u�� �i�j�Z�d�l�b�q�_�k�d�b�� �g�_�� �h�i�j�Z�\�^�Z�e�b�k�v���� �>�e�y��
�w�l�h�]�h�� �^�h�k�l�Z�l�h�q�g�h�� �\�k�i�h�f�g�b�l�v�� �j�Z�k�k�d�Z�a�� �^�b�j�_�d�l�h�j�Z�� �a�Z�\�h�^�Z�� �©�K�\�_�l�e�Z�g�Z�ª���� �l�h�]�^�Z�� �_�s�_�� �q�e�_�g�Z-
�d�h�j�j�_�k�i�h�g�^�_�g�l�Z�� �:�G�� �K�K�K�J�� �K���:�� �<�_�d�r�b�g�k�d�h�]�h�� ������������ �± ���������� �]�]����17 �j�b�k���� ������ �i�j�b�\�_�^�_�g�g�u�c��
�h�k�g�h�\�g�u�f�� �i�h�l�j�_�[�b�l�_�e�_�f�� �w�e�_�d�l�j�h�\�Z�d�m�m�f�g�u�o�� �i�j�b�[�h�j�h�\���� �a�Z�f�_�k�l�b�l�_�e�_�f�� �:���G���� �L�m�i�h�e�_�\�Z�� �i�h��
�h�[�h�j�m�^�h�\�Z�g�b�x���E���E�����D�_�j�[�_�j�h�f���� 

�©�± �«�E�Z�f�i�u���g�Z�r�b���g�_���[�h�e�v�g�h���o�h�j�h�r�b�����g�h���q�l�h���i�j�b�d�Z�`�_�l�_���^�_�e�Z�l�v�"���F�u���\�_�^�v���b���d�h�e�[�u���k�Z�f�b��
�\�u�^�m�\�Z�_�f���� �b�� �k�i�e�Z�\�u�� �^�e�y�� �Z�g�h�^�h�\�� �b�� �g�b�l�_�c�� �g�Z�d�Z�e�Z�� �\�Z�j�b�f���� �^�Z�� �b�� �g�b�l�b�� �k�Z�f�b�� �\�h�e�h�q�b�f�� �± �l�h�g�v�r�_��
�q�_�e�h�\�_�q�_�k�d�h�]�h���\�h�e�h�k�Z�����O�h�l�b�l�_���\�a�]�e�y�g�m�l�v�" 

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

�± �B�a-�a�Z�� �k�d�\�h�a�g�y�d�h�\�� �q�b�o�Z�x�l���� �± �h�[�t�y�k�g�b�e�� �<�_�d�r�b�g�k�d�b�c���� �± �<�u�i�m�k�l�y�l�� �b�a�� �\�Z�]�j�Z�g�d�b�� �k�i�e�Z�\����
�`�Z�j�Z���^�b�d�Z�y�����^�\�_�j�b���g�Z�k�l�_�`�v���b�����b�a�\�h�e�v�l�_�����i�j�h�k�l�m�^�Z�����K�f�h�j�d�Z�l�v�k�y���`�_���g�h�j�h�\�y�l�����i�h�^�e�_�p�u�����i�j�y�f�h���\��
�l�b�]�_�e�v���� �I�h�i�Z�e�� �± �^�\�_�� �^�_�\�y�l�d�b�� �l�x-�l�x���� ���W�l�h�� �a�g�Z�q�b�l�� �q�b�k�l�h�l�Z�� �k�i�e�Z�\�Z�� �\�f�_�k�l�h�� �������������� �k�l�Z�e�Z�� ����������������

                                                           
17 �<�_�d�r�b�g�k�d�b�c�� �K�_�j�]�_�c�� �:�j�d�Z�^�v�_�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �m�q�z�g�u�c�� �\�� �h�[�e�Z�k�l�b�� �w�e�_�d�l�j�h�\�Z�d�m�m�f�g�h�c�� �l�_�o�g�b�d�b���� �Z�d�Z�^�_�f�b�d�� �:�G�� �K�K�K�J�� ����������������
�=�_�j�h�c�� �K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h�� �L�j�m�^�Z�� ���������������� �E�Z�m�j�_�Z�l�� �E�_�g�b�g�k�d�h�c�� �������������� �K�l�Z�e�b�g�k�d�h�c�� �i�j�_�f�b�b�� �i�_�j�\�h�c�� �k�l�_�i�_�g�b�� ���������������� �H�d�h�g�q�b�e��
�]�b�f�g�Z�a�b�x���\�������������]�����b���>�h�g�k�d�h�c���i�h�e�b�l�_�o�g�b�q�_�k�d�b�c���b�g�k�l�b�l�m�l���\�������������]�����<�������������]�����j�_�i�j�_�k�k�b�j�h�\�Z�g�����Z���\���d�h�g�p�_�������������]�����h�k�\�h�[�h�`�^�_�g����
�=�e�Z�\�g�u�c���b�g�`�_�g�_�j�����^�b�j�_�d�l�h�j���a�Z�\�h�^�Z���©�K�\�_�l�e�Z�g�Z�ª�����Z���a�Z�l�_�f���G�B�B���w�e�_�d�l�j�h�\�Z�d�m�m�f�g�h�c���l�_�o�g�b�d�b�����G�B�B-160). 
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�<�h�l�� �\�Z�f�� �b�� �g�Z�^�_�`�g�h�k�l�v���� �:�g�^�j�_�c�� �G�b�d�h�e�Z�_�\�b�q���� �Y�� �b�f�� �\�l�h�e�d�h�\�u�\�Z�e�� �± �g�_�� �k�e�m�r�Z�x�l���� �g�h�k�h�\�u�_��
�i�e�Z�l�d�b���^�Z�j�b�e���± �h�g�b���b�o���`�_�g�Z�f���i�_�j�_�^�Z�j�b�\�Z�x�l�� 

�± �B���w�l�h���i�b�l�_�j�k�d�b�c���j�Z�[�h�q�b�c���d�e�Z�k�k�����d�j�Z�k�Z���b���]�h�j�^�h�k�l�v���g�Z�r�Z�" 
�± �H�r�b�[�Z�_�l�_�k�v���� �D�j�Z�k�h�c�� �b�� �]�h�j�^�h�k�l�v�x�� �[�u�e�b�� �b�o�� �h�l�p�u���� �^�_�^�u���� �d�h�l�h�j�u�_�� �b�� �f�Z�k�l�_�j�k�l�\�h�� �k�\�h�_��

�o�j�Z�g�b�e�b�� �b�� �m�f�g�h�`�Z�e�b���� �b�� �f�_�k�l�h�f�� �g�Z�� �a�Z�\�h�^�_�� �^�h�j�h�`�b�e�b���� �G�u�g�_�r�g�b�_�� �`�_�� �± �e�_�l�m�g�u���� �h�g�� �\�q�_�j�Z��
�i�j�b�r�_�e���� �Z�� �k�_�]�h�^�g�y�� �_�f�m�� �j�Z�k�q�_�l�� �i�h�^�Z�\�Z�c���� �G�_�� �[�_�j�m�k�v�� �k�m�^�b�l�v���� �]�^�_�� �l�m�l�� �i�j�b�q�b�g�Z���� �\�� �g�_�^�h�k�l�Z�l�d�_�� �e�b��
�j�Z�[�h�q�_�c���]�h�j�^�h�k�l�b���b�e�b���\�h�l���\���w�l�b�o���k�h�[�Z�q�v�b�o���m�k�e�h�\�b�y�o�� 
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�[�h�_�i�j�b�i�Z�k�h�\���� �Z�� �w�l�h�� �h�a�g�Z�q�Z�e�h���� �q�l�h�� �\�k�_�� �i�j�b�p�_�e�v�g�h�_�� �h�[�h�j�m�^�h�\�Z�g�b�_�� �g�_�\�h�a�f�h�`�g�h�� �d�h�i�b�j�h�\�Z�l�v�� �g�Z��
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�n�Z�d�m�e�v�l�_�l�h�\�����d�m�j�k�h�\�����h�k�h�[�u�o���d�m�j�k�h�\���b���l���i�������g�h���\�k�_���w�l�b���w�j�a�Z�p���n�h�j�f�u���h�[�m�q�_�g�b�y���b���^�Z�\�Z�e�b���a�g�Z�g�b�y����
�d�� �d�h�l�h�j�u�f�� �\�i�h�e�g�_�� �f�h�`�g�h�� �[�u�e�h�� �i�j�b�f�_�g�b�l�v�� �w�l�m�� �`�_�� �i�j�b�k�l�Z�\�d�m���� �w�j�a�Z�p���� �<�� �h�[�s�_�f���� �d�Z�d���]�h�\�h�j�b�e��
�b�a�\�_�k�l�g�u�c�� �k�h�\�_�l�k�d�b�c�� �m�q�_�g�u�c���� �Z�d�Z�^�_�f�b�d�� �:�G�� �K�K�K�J�� �G���G���� �F�h�b�k�_�_�\�� ������������ �± ���������� �]�]����41 �j�b�k���� ����
�©�«�G�Z�� �k�f�_�g�m�� �^�j�_�f�m�q�_�f�m�� �g�_�\�_�`�_�k�l�\�m�� �i�j�b�r�e�b�� �i�h�e�m�a�g�Z�g�b�y���� �B�� �y�� �g�_�� �a�g�Z�x���� �q�l�h�� �e�m�q�r�_�«�ª����
�K�l�j�_�f�e�_�g�b�_�� �d�� �a�g�Z�g�b�y�f���� �m�q�_�[�_�� �k�l�Z�e�h�� �i�h�^�\�_�j�]�Z�l�v�k�y�� �^�_�n�h�j�f�Z�p�b�b���� �k�h�� �\�j�_�f�_�g�_�f�� �h�[�_�k�p�_�g�b�\�Z�y�k�v����
�W�l�h�f�m�� �k�i�h�k�h�[�k�l�\�h�\�Z�e�Z�� �i�h�\�k�_�^�g�_�\�g�Z�y�� �i�j�Z�d�l�b�d�Z�� �[�h�e�_�_�� �i�h�a�^�g�b�o�� �\�j�_�f�_�g���� �g�Z�� �^�h�e�`�g�h�k�l�b�����]�^�_��
�j�Z�g�_�_�� �f�h�]�� �k�i�j�Z�\�e�y�l�v�k�y�� �e�x�[�h�c�� �]�j�Z�f�h�l�g�u�c�� �q�_�e�h�\�_�d�� �k�� �h�[�j�Z�a�h�\�Z�g�b�_�f�� ���� �± ������ �d�e�Z�k�k�h�\���� �k�l�Z�\�b�e�b��
�q�_�e�h�\�_�d�Z�� �k�� �\�u�k�r�b�f�� �h�[�j�Z�a�h�\�Z�g�b�_�f�� �b�� �h�q�_�g�v�� �q�Z�k�l�h�� �h�[�y�a�Z�l�_�e�v�g�h�� �k�� �b�g�`�_�g�_�j�g�u�f���� �G�Z�[�e�x�^�Z�e�h�k�v��
�y�\�g�h�_���i�_�j�_�i�j�h�b�a�\�h�^�k�l�\�h���k�i�_�p�b�Z�e�b�k�l�h�\���k���\�u�k�r�b�f���h�[�j�Z�a�h�\�Z�g�b�_�f�� 
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�©�i�e�Z�g�b�j�h�\�Z�g�b�_�� �h�l�� �^�h�k�l�b�]�g�m�l�h�]�h�ª���� �H�k�g�h�\�g�h�c�� �i�h�l�j�_�[�g�h�k�l�v�x�� �\�� �w�i�h�o�m�� �b�g�^�m�k�l�j�b�Z�e�b�a�Z�p�b�b�� �b��
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41 �F�h�b�k�_�_�\�� �G�b�d�b�l�Z�� �G�b�d�h�e�Z�_�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �b�� �j�h�k�k�b�c�k�d�b�c�� �m�q�z�g�u�c�� �\�� �h�[�e�Z�k�l�b�� �h�[�s�_�c�� �f�_�o�Z�g�b�d�b�� �b�� �i�j�b�d�e�Z�^�g�h�c�� �f�Z�l�_�f�Z�l�b�d�b����
�Z�d�Z�^�_�f�b�d�� �:�d�Z�^�_�f�b�b�� �g�Z�m�d�� �K�K�K�J�� ���\�i�h�k�e�_�^�k�l�\�b�b�� �J�:�G���� �������������� �b�� �<�:�K�O�G�B�E�� ���\�i�h�k�e�_�^�k�l�\�b�b�� �J�:�K�O�G���� ���������������� �H�k�g�h�\�Z�l�_�e�v�� �b��
�i�_�j�\�u�c�� �^�_�d�Z�g�� �n�Z�d�m�e�v�l�_�l�Z�� �m�i�j�Z�\�e�_�g�b�y�� �b�� �i�j�b�d�e�Z�^�g�h�c�� �f�Z�l�_�f�Z�l�b�d�� �F�h�k�d�h�\�k�d�h�]�h�� �n�b�a�b�d�h-�l�_�o�g�b�q�_�k�d�h�]�h�� �b�g�k�l�b�l�m�l�Z�� ����969). 
�H�k�g�h�\�Z�l�_�e�v���b���j�m�d�h�\�h�^�b�l�_�e�v���p�_�e�h�]�h���j�y�^�Z���g�Z�m�q�g�u�o���r�d�h�e�����:�\�l�h�j���������f�h�g�h�]�j�Z�n�b�c�����������m�q�_�[�g�u�o���i�h�k�h�[�b�c���b���[�h�e�_�_�����������g�Z�m�q�g�u�o���b��
�g�Z�m�q�g�h-�i�h�i�m�e�y�j�g�u�o�� �k�l�Z�l�_�c���� �L�j�m�^�u�� �i�h�� �^�b�g�Z�f�b�d�_�� �l�\�z�j�^�h�]�h�� �l�_�e�Z�� �k�� �`�b�^�d�h�k�l�v�x���� �q�b�k�e�_�g�g�u�f���f�_�l�h�^�Z�f�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �n�b�a�b�d�b����
�l�_�h�j�b�b���h�i�l�b�f�b�a�Z�p�b�b���m�i�j�Z�\�e�_�g�b�y���b���^�j�� 
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�d�\�Z�e�b�n�b�p�b�j�h�\�Z�g�g�u�o���j�Z�[�h�q�b�o�����H�[�t�y�k�g�y�e�h�k�v���w�l�h���l�_�f�����q�l�h���r�e�h���k�h�a�^�Z�g�b�_���g�h�\�u�o���i�j�_�^�i�j�b�y�l�b�c���b��
�p�_�e�u�o�� �h�l�j�Z�k�e�_�c���� �d�h�l�h�j�u�_�� �b�� �l�j�_�[�h�\�Z�e�b�� �h�[�_�k�i�_�q�_�g�b�y�� �i�h�^�]�h�l�h�\�e�_�g�g�u�f�b�� �d�Z�^�j�Z�f�b���� �D�� �l�h�f�m�� �`�_�� �\��
�w�l�h�l�� �i�_�j�b�h�^�� �i�j�h�b�k�o�h�^�b�e�h�� �k�h�a�^�Z�g�b�_�� �^�\�m�o�� �g�Z�m�d�h�_�f�d�b�o�� �b�� �d�h�e�h�k�k�Z�e�v�g�h���i�j�h�`�h�j�e�b�\�u�o�� �h�l�j�Z�k�e�_�c����
�y�^�_�j�g�h�c�� �b�� �j�Z�d�_�l�g�h-�d�h�k�f�b�q�_�k�d�h�c���� �:�� �g�_�h�[�o�h�^�b�f�u�o�� �d�Z�^�j�h�\�� �g�_�� �[�u�e�h���� �>�h�k�l�Z�l�h�q�g�h�� �\�k�i�h�f�g�b�l�v��
�k�b�l�m�Z�p�b�x���g�Z���d�Z�a�Z�g�k�d�h�f���Z�\�b�Z�p�b�h�g�g�h�f���a�Z�\�h�^�_�����\���f�h�f�_�g�l���i�h�k�l�Z�g�h�\�d�b���g�Z���i�j�h�b�a�\�h�^�k�l�\�h���i�_�j�\�_�g�p�Z��
�j�_�Z�d�l�b�\�g�h�c�� �^�Z�e�v�g�_�c�� �[�h�f�[�Z�j�^�b�j�h�\�h�q�g�h�c�� �Z�\�b�Z�p�b�b�� �L�m-������ ������������ �]������ �b�a�� ���������� �B�L�J�� �l�h�e�v�d�h�� ��������
�b�f�_�e�b���\�u�k�r�_�_���h�[�j�Z�a�h�\�Z�g�b�_�� 

�@�_�e�Z�g�b�_�� �k�d�h�j�_�_�� �i�h�e�m�q�b�l�v�� �g�_�h�[�o�h�^�b�f�u�c�� �j�_�a�m�e�v�l�Z�l���� �g�Z�k�u�s�_�g�b�_�� �i�j�h�b�a�\�h�^�k�l�\�Z��
�k�i�_�p�b�Z�e�b�k�l�Z�f�b�� �k�� �\�u�k�r�b�f�� �h�[�j�Z�a�h�\�Z�g�b�_�f�� �i�h�j�h�^�b�e�h�� �f�Z�k�k�h�\�h�_�� �h�l�d�j�u�l�b�_�� �\�_�q�_�j�g�b�o�� �b�� �a�Z�h�q�g�u�o��
�h�l�^�_�e�_�g�b�c���\�m�a�h�\���� �K�l�Z�l�b�k�l�b�q�_�k�d�b�_���^�Z�g�g�u�_���^�Z�x�l�� �k�e�_�^�m�x�s�m�x���d�Z�j�l�b�g�m���� �\������������ �± ���������� �m�q�_�[�g�h�f��
�]�h�^�m�� �[�_�a�� �h�l�j�u�\�Z�� �h�l�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �h�[�m�q�Z�e�h�k�v�� �������� �\�k�_�o�� �k�l�m�^�_�g�l�h�\���� �Z�� �\�� ���������� �± 1961 �± 51,7%. 
�L�_�g�^�_�g�p�b�y�� �h�^�g�Z�d�h�«�� �D�� �l�h�f�m�� �`�_�� �k�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �d�Z�q�_�k�l�\�h�� �h�[�j�Z�a�h�\�Z�g�b�y���� �i�h�e�m�q�_�g�g�h�]�h��
�l�Z�d�b�f���k�i�h�k�h�[�h�f�����\�k�_�]�^�Z���\�u�a�u�\�Z�e�h���g�Z�j�_�d�Z�g�b�y�����Z���\���i�h�k�e�_�^�g�b�_���^�_�k�y�l�b�e�_�l�b�y���i�j�_�\�j�Z�l�b�e�h�k�v���i�j�h�k�l�h��
�\�� �j�Z�a�^�Z�q�m�� �©�o�Z�e�y�\�g�u�o�ª�� �^�b�i�e�h�f�h�\���� �g�Z�e�b�q�b�_�� �d�h�l�h�j�u�o�� �g�_�� �]�Z�j�Z�g�l�b�j�h�\�Z�e�h�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o��
�a�g�Z�g�b�c���m���b�o���h�[�e�Z�^�Z�l�_�e�_�c�����<�_�^�v���g�_���a�j�y�����h�o���g�_���a�j�y�����\�j�Z�q�_�c���a�Z�h�q�g�h���g�_���m�q�Z�l�«���� 

�G�h�� �h�l�]�j�_�f�_�e�b�� �©�a�Z�e�i�u�ª�� �w�d�k�l�_�g�k�b�\�g�h�]�h�� �j�Z�a�\�b�l�b�y�� �w�d�h�g�h�f�b�d�b���� �g�Z�k�l�m�i�Z�e�� �g�h�\�u�c�� �i�_�j�b�h�^��
�j�Z�a�\�b�l�b�y���� �k�\�y�a�Z�g�g�u�c�� �\�� �[�h�e�v�r�_�c�� �k�l�_�i�_�g�b�� �k�� �b�g�l�_�g�k�b�\�g�u�f�� �j�Z�a�\�b�l�b�_�� �g�Z�j�h�^�g�h�]�h���o�h�a�y�c�k�l�\�Z����
�K�b�l�m�Z�p�b�y���\���d�h�j�g�_���b�a�f�_�g�b�e�Z�k�v�����Z���k�b�k�l�_�f�Z���i�j�h�^�h�e�`�Z�e�Z�� �©�f�h�e�h�l�b�l�v�ª���\���l�h�f���`�_���j�_�`�b�f�_�����\�u�^�Z�\�Z�y��
�©�g�Z-�]�h�j�Z�ª�� �l�h�e�i�u�� �f�h�e�h�^�u�o�� �k�i�_�p�b�Z�e�b�k�l�h�\���� �d�h�l�h�j�u�_�� �m�`�_�� �g�_�� �h�q�_�g�v-�l�h�� �b�� �[�u�e�b�� �g�m�`�g�u�� �g�Z��
�i�j�h�b�a�\�h�^�k�l�\�_���� �G�Z�q�Z�e�h�k�v�� �©�l�\�h�j�q�_�k�l�\�h�ª�� �f�Z�k�k���� �i�h�j�h�^�b�\�r�Z�y�� �l�Z�d�b�_�� �^�h�e�`�g�h�k�l�b���� �d�Z�d�� �©�i�h�f�h�s�g�b�d��
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�^�Z�`�_���l�_�g�b���k�h�f�g�_�g�b�y�����\�b�^�b�f�h���k�j�Z�[�h�l�Z�e�Z���e�h�]�b�d�Z�� �©�w�d�h�g�h�f�b�q�_�k�d�h�]�h���h�[�j�Z�a�h�\�Z�g�b�y�ª���� �q�_�f�� �[�h�e�v�r�_����
�l�_�f�� �e�m�q�r�_������ �w�d�h�g�h�f�b�d�Z�� �K�R�:�� �]�h�j�Z�a�^�h�� �[�h�e�v�r�Z�y���� �q�_�f�� �g�Z�r�Z���� �g�h�� �h�[�o�h�^�b�e�Z�k�v�� �a�g�Z�q�b�l�_�e�v�g�h��
�f�_�g�v�r�b�f�� �q�b�k�e�h�f�� �b�g�`�_�g�_�j�h�\���� �i�j�b�� �w�l�h�f�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v�� �l�j�m�^�Z�� �\�� �w�d�h�g�h�f�b�d�_�� �K�R�:�� �[�u�e�Z��
�\�u�r�_�����^�b�i�e�h�f�b�j�h�\�Z�g�g�u�o���b�g�`�_�g�_�j�h�\���\�������������]�������K�K�K�J���± �����������l�u�k�����q�_�e�������K�R�:���± ���������l�u�k�����q�_�e��������
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�\�m�a�u���g�Z���n�h�g�_���i�h�[�_�^�g�u�o���j�_�e�y�p�b�c���h�[���m�k�i�_�o�Z�o���\���h�[�e�Z�k�l�b���g�Z�m�d�b���b���h�[�j�Z�a�h�\�Z�g�b�y�����>�e�y���l�Z�d�h�]�h���r�Z�]�Z��
�g�_�h�[�o�h�^�b�f�Z�� �[�u�e�Z�� �g�_�k�e�Z�[�Z�y�� �]�j�Z�`�^�Z�g�k�d�Z�y�� �k�f�_�e�h�k�l�v���� �<�� �b�l�h�]�_���� �i�h�e�b�l�b�d�Z�� �i�j�h�^�h�e�`�Z�e�Z�k�v�� �b�� �i�h�k�e�_��
�j�Z�a�\�Z�e�Z�� �K�K�K�J���� �i�j�b�\�_�^�y�� �d�� �k�h�\�_�j�r�_�g�g�h�� �i�Z�j�Z�^�h�d�k�Z�e�v�g�u�f���� �g�h�� �a�Z�d�h�g�h�f�_�j�g�u�f�� �j�_�a�m�e�v�l�Z�l�Z�f���� �\��
���������� �]�h�^�m�� �\�� �\�m�a�u�� �i�h�k�l�m�i�Z�e�Z�� �i�j�Z�d�l�b�q�_�k�d�b�� �\�k�y�� �f�Z�k�k�Z�� �e�b�p���� �b�f�_�x�s�b�o�� �k�j�_�^�g�_�_�� �h�[�j�Z�a�h�\�Z�g�b�_����
�������������� �h�l�� �h�[�s�_�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �i�h�e�m�q�b�\�r�b�o�� �k�j�_�^�g�_�_�� �h�[�j�Z�a�h�\�Z�g�b�_���� �K�i�j�Z�\�_�^�e�b�\�h�k�l�b�� �j�Z�^�b��
�k�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v�� �b�� �w�n�n�_�d�l�� �h�l�� �©�^�_�f�h�]�j�Z�n�b�q�_�k�d�h�c�� �y�f�_�ª���� �\�� �d�h�l�h�j�m�x�� �\�k�l�m�i�b�e�h�� �]�h�k�m�^�Z�j�k�l�\�h�� �\��
�w�l�h�l���i�_�j�b�h�^�����K�h�h�l�\�_�l�k�l�\�m�x�s�b�_���j�_�a�m�e�v�l�Z�l�u���i�j�_�^�k�l�Z�\�e�_�g�u���g�Z���j�b�k������������ 
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�:�g�Z�e�b�a�b�j�m�y���^�Z�g�g�u�_�����i�j�b�\�_�^�_�g�g�u�_���g�Z���j�b�k���������f�h�`�g�h���i�j�b�c�l�b���d���\�u�\�h�^�m���h���l�h�f�����q�l�h���k�l�j�Z�g�Z��
�k�_�f�b�f�b�e�v�g�u�f�b�� �r�Z�]�Z�f�b�� �b�^�_�l�� �d�h�� �\�k�_�h�[�s�_�f�m�� �\�u�k�r�_�f�m���� �h�[�j�Z�a�h�\�Z�g�b�x���� �H�l�e�b�q�b�_�� �h�l�� �\�\�_�^�_�g�g�h�]�h��
�j�Z�g�_�_�� �\�k�_�h�[�s�_�]�h�� �k�j�_�^�g�_�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y�� �\�� �l�h�f���� �q�l�h�� �i�h�d�Z���� �h�l�k�m�l�k�l�\�m�_�l�� �l�_�j�f�b�g��
�©�h�[�y�a�Z�l�_�e�v�g�h�f�m�ª�����I�h�d�Z�"�� 

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

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�j�h�p�_�k�k�� �©�h�[�j�Z�l�g�h�c�� �j�Z�a�j�Z�[�h�l�d�b�ª�� �\�u�k�\�_�l�b�e�� �i�j�h�[�e�_�f�u���� �i�h�j�h�`�^�_�g�g�u�_��
�\�u�[�h�j�h�f�� �\�e�Z�k�l�b�� �\�� �i�h�e�v�a�m�� �©�d�h�e�b�q�_�k�l�\�Z�ª�� �\�� �m�s�_�j�[�� �©�d�Z�q�_�k�l�\�m�ª���� �;�h�e�_�_�� �l�h�]�h���� �k�e�h�`�b�\�r�Z�y�k�y��
�k�b�l�m�Z�p�b�y�� �\�� �w�d�h�g�h�f�b�d�b�� �k�l�j�Z�g�u�� �i�h�j�h�^�b�e�Z�� �h�q�_�g�v�� �g�_�a�^�h�j�h�\�u�_�� �l�_�g�^�_�g�p�b�b���� �j�h�k�l�� �q�b�k�e�Z��
�©�i�Z�k�k�b�\�g�u�o�ª�� �a�Z�� �k�q�_�l�� �©�Z�d�l�b�\�g�u�o�ª���� �I�j�b�� �w�l�h�f�� �g�_�� �g�Z�^�h�� �^�m�f�Z�l�v���� �q�l�h�� �i�Z�k�k�b�\�g�h�k�l�v�� �a�Z�d�e�x�q�Z�e�Z�k�v�� �\��
�l�h�f���� �q�l�h�� �e�x�^�b�� �a�Z�f�u�d�Z�e�b�k�v�� �\�� �k�_�[�_�� �b�� �k�l�Z�g�h�\�b�e�b�k�v�� �m�]�j�x�f�u�f�b���� �G�_�l���� �K�d�h�j�_�_�� �g�Z�� �h�[�h�j�h�l���� �D�e�Z�g��
�©�i�Z�k�k�b�\�g�u�ª�� �\�_�e�� �h�q�_�g�v�� �Z�d�l�b�\�g�m�x�� �\�g�_�r�g�x�x�� �`�b�a�g�v���� �]�j�h�f�d�h�� �b�� �q�Z�k�l�h�� �\�u�k�l�m�i�Z�e�� �g�Z�� �j�Z�a�e�b�q�g�u�o��
�k�h�[�j�Z�g�b�y�o�� �b�� �f�b�l�b�g�]�Z�o���� �©�i�j�Z�\�b�e�v�g�h�ª�� �]�h�e�h�k�h�\�Z�e���� �\�k�_�]�^�Z�� �\�k�_�� �i�h�^�^�_�j�`�b�\�Z�e�� �b�� �l���^���� �<�h�l�� �l�h�e�v�d�h��
�^�_�e�Z�l�v���g�b�q�_�]�h���g�_���`�_�e�Z�e�����w�l�h�c���]�j�m�i�i�_���b���l�Z�d���[�u�e�h���o�h�j�h�r�h���� 

�D���w�l�h�f�m���\�j�_�f�_�g�b���k�b�l�m�Z�p�b�y���\���w�d�h�g�h�f�b�d�b���k�e�h�`�b�e�h�k�v�����d�Z�d���\���r�Z�o�f�Z�l�Z�o�����d�h�]�^�Z���e�x�[�h�c���o�h�^��
�b�]�j�h�d�Z�� �\�_�^�z�l�� �d�� �m�o�m�^�r�_�g�b�x�� �_�]�h�� �i�h�e�h�`�_�g�b�y���� �P�m�]�p�\�Z�g�]���� �Q�l�h�� �[�u�� �g�_�� �k�^�_�e�Z�e�� �± �\�k�_�� �i�e�h�o�h���� �B��
�g�_�b�a�\�_�k�l�g�h���� �q�l�h�� �`�_�� �o�m�`�_�«�� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �k�e�_�^�m�_�l�� �d�h�g�k�l�Z�l�b�j�h�\�Z�l�v���� �q�l�h�� �\�� �w�i�h�o�m��
�j�_�\�h�e�x�p�b�h�g�g�h�]�h�� �w�g�l�m�a�b�Z�a�f�Z�� �k�m�s�_�k�l�\�h�\�Z�e�Z�� �j�Z�k�o�h�`�Z�y�� �n�j�Z�a�Z���� �©�G�_�l�� �l�Z�d�b�o�� �d�j�_�i�h�k�l�_�c���� �d�h�l�h�j�u�_��
�[�u�� �g�_�� �\�a�y�e�b�� �[�h�e�v�r�_�\�b�d�b�ª���� �H�d�Z�a�Z�e�h�k�v�� �± �_�k�l�v���� �B�� �w�l�h�� �©�d�j�_�i�h�k�l�v�ª�� �± �q�_�e�h�\�_�q�_�k�d�h�_�� �k�h�a�g�Z�g�b�_���� �G�h��
�^�Z�g�g�h�_�� �\�u�j�Z�`�_�g�b�_�� �g�_�� �\�u�^�_�j�`�Z�e�h�� �i�j�h�\�_�j�d�m�� �\�j�_�f�_�g�_�f���� �B�� �\�_�^�v�� �^�_�c�k�l�\�b�l�_�e�v�g�h���� �d�Z�d�� �i�h�d�Z�a�Z�e�Z��
�i�j�Z�d�l�b�d�Z�� �i�h�\�k�_�^�g�_�\�g�h�c�� �w�d�h�g�h�f�b�q�_�k�d�h�c�� �`�b�a�g�b���� �j�Z�a�\�b�l�b�_�f�� �l�_�o�g�b�d�b�� �g�_�\�h�a�f�h�`�g�h�� �m�i�j�Z�\�e�y�l�v��
�i�j�b���i�h�f�h�s�b���i�j�b�a�u�\�h�\���b���e�h�a�m�g�]�h�\�����l�Z�d���d�Z�d���g�Z�m�q�g�u�c���i�j�h�]�j�_�k�k���g�_���\�h�k�i�j�b�b�f�q�b�\���d���©�r�Z�f�Z�g�k�d�b�f��
�a�Z�\�u�\�Z�g�b�y�f�ª�� �k�Z�f�h�]�h�� �i�_�j�_�^�h�\�h�]�h�� �m�q�_�g�b�y���� �d�h�l�h�j�h�_�� �h�d�Z�a�u�\�Z�_�l�k�y�� �©�\�k�_�k�b�e�v�g�u�f���� �i�h�l�h�f�m�� �q�l�h�� �h�g�h��
�\�_�j�g�h�ª42. 

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

�<�k�d�h�j�_���� �w�l�b�f�� �`�_�� �i�m�l�_�f�� �i�h�c�^�m�l�� �k�h�a�^�Z�l�_�e�b�� �j�Z�d�_�l�g�h-�d�h�k�f�b�q�_�k�d�h�c�� �l�_�o�g�b�d�b�� �\�h�� �]�e�Z�\�_�� �k��
�K���I�����D�h�j�h�e�_�\�u�f���������������± �����������]�]����43 �j�b�k�������������k�h�a�^�Z�\�Z�y���K�h�\�_�l�Z���]�e�Z�\�g�u�o���d�h�g�k�l�j�m�d�l�h�j�h�\���K�K�K�J.  

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

                                                           
42 �B�a�\�_�k�l�g�Z�y�� �n�j�Z�a�Z���<���B���� �E�_�g�b�g�Z���� �©�«�M�q�_�g�b�_���F�Z�j�d�k�Z���\�k�_�k�b�e�v�g�h���� �i�h�l�h�f�m���q�l�h�� �h�g�h���\�_�j�g�h�������ª�� �B�a���j�Z�[�h�l�u�� �©�L�j�b���b�k�l�h�q�g�b�d�Z���b���l�j�b��
�k�h�k�l�Z�\�g�u�_�� �q�Z�k�l�b�� �f�Z�j�d�k�b�a�f�Z�ª�� ���E�_�g�b�g���� �<���� �B���� �I�h�e�g�h�_�� �k�h�[�j�Z�g�b�_�� �k�h�q�b�g�_�g�b�c�� ���� �B�g-�l�� �f�Z�j�d�k�b�a�f�Z-�e�_�g�b�g�b�a�f�Z�� �i�j�b�� �P�D�� �D�I�K�K�� �± 5-�_��
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�j�Z�a�j�Z�[�h�l�h�d�� �[�j�b�l�Z�g�k�d�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b���� �l�h�� �_�k�l�v�� �g�_�e�b�p�_�g�a�b�h�g�g�h�f�� �d�h�i�b�j�h�\�Z�g�b�b���� �G�Z�^�h��
�k�d�Z�a�Z�l�v���� �q�l�h�� �©�g�Z�_�a�^�ª�� �Z�g�]�e�b�q�Z�g�� �[�u�e�� �h�l�[�b�l�� �h�q�_�g�v�� �i�j�h�k�l�h�� �b�� �^�Z�`�_�� �]�^�_-�l�h�� �w�e�_�]�Z�g�l�g�h���� �\�� �i�j�h�p�_�k�k�_��
�d�h�i�b�j�h�\�Z�g�b�y�� �k�h�\�_�l�k�d�b�_�� �b�g�`�_�g�_�j�u�� �m�\�b�^�_�e�b�� �g�_�d�h�l�h�j�m�x�� �\�h�a�f�h�`�g�h�k�l�v�� �m�\�_�e�b�q�_�g�b�y�� �f�h�s�g�h�k�l�b��
�^�\�b�]�Z�l�_�e�y�� �a�Z�� �k�q�_�l�� �m�\�_�e�b�q�_�g�b�y�� �k�_�q�_�g�b�y�� �\�h�a�^�m�o�h�a�Z�[�h�j�g�b�d�h�\���� �d�Z�f�_�j�u�� �k�]�h�j�Z�g�b�y�� �b�� �\�h�a�^�m�r�g�u�o��
�d�Z�g�Z�e�h�\���^�\�b�]�Z�l�_�e�y���k���b�a�f�_�g�_�g�b�_�f���b�o���]�_�h�f�_�l�j�b�b�����L�Z�d���q�l�h���\�g�_�k�_�g�g�u�o���b�a�f�_�g�_�g�b�c���\�i�h�e�g�_���o�\�Z�l�Z�e�h��
�g�Z���l�h�����q�l�h�[�u���k�q�b�l�Z�l�v���w�l�b���^�\�b�]�Z�l�_�e�b���m�`�_���^�j�m�]�b�f�b�� 
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�k�j�Z�a�m���^�\�Z���g�_�k�e�Z�[�u�o���D�;�����:���G�����L�m�i�h�e�_�\�Z���b���K���<���B�e�v�x�r�b�g�Z�����I�j�b�q�_�f���j�Z�[�h�l�u���\���D�;���j�Z�a�\�_�j�g�m�e�b�k�v��
�_�s�_�� �\�� ���������� �]�h�^�m���� �o�h�l�y�� �i�j�Z�\�b�l�_�e�v�k�l�\�_�g�g�h�_�� �i�h�k�l�Z�g�h�\�e�_�g�b�_�� �h�� �j�Z�a�j�Z�[�h�l�d�_�� �n�j�h�g�l�h�\�h�]�h��
�[�h�f�[�Z�j�^�b�j�h�\�s�b�d�Z�� �[�u�e�h�� �\�u�i�m�s�_�g�h�� �l�h�e�v�d�h�� �\�� �b�x�g�_�� ���������� �]�h�^�Z���� �Z�� �^�h�� �w�l�h�]�h�� �\�j�_�f�_�g�b��
�i�j�h�_�d�l�b�j�h�\�Z�g�b�_�� �\�_�e�h�k�v�� �g�Z�� �k�\�h�c�� �k�l�j�Z�o�� �b�� �j�b�k�d���� �l�h�� �_�k�l�v�� �\�� �b�g�b�p�b�Z�l�b�\�g�h�f�� �i�h�j�y�^�d�_���� �I�j�Z�\�^�Z��
�l�m�i�h�e�_�\�k�d�h�_�� �D�;�� �[�u�e�h�� �\�� �[�h�e�_�_�� �[�e�Z�]�h�i�j�b�y�l�g�h�f�� �i�h�e�h�`�_�g�b�b���� �d�h�l�h�j�h�_�� �a�Z�l�_�f�� �i�_�j�_�j�h�k�e�h�� �\��
�g�_�]�Z�l�b�\�g�u�c�� �n�Z�d�l�h�j���� �<�� �k�_�j�_�^�b�g�_�� ���������� �]�h�^�Z�� �D�;�� �:���G���� �L�m�i�h�e�_�\�Z�� �i�h�e�m�q�Z�_�l�� �a�Z�d�Z�a�� �g�Z�� �k�h�a�^�Z�g�b�_��
�e�_�l�Z�x�s�_�c���e�Z�[�h�j�Z�l�h�j�b�b���^�e�y���^�h�\�h�^�d�b���j�_�Z�d�l�b�\�g�u�o���^�\�b�]�Z�l�_�e�_�c���X�f�h�����������b���;�F�<�������������b�k�i�h�e�v�a�m�y��
�^�e�y���w�l�h�c���p�_�e�b���\���d�Z�q�_�k�l�\�_���i�j�h�l�h�l�b�i�Z���[�h�f�[�Z�j�^�b�j�h�\�s�b�d���L�m-2. 

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

�M�`�_�� �i�_�j�\�u�c�� �j�Z�k�q�_�l�u���� �i�j�h�\�_�^�_�g�g�u�_�� �\�� �D�;���� �i�h�d�Z�a�Z�e�b���� �q�l�h�� �l�y�]�b�� �^�\�m�o�� �j�_�Z�d�l�b�\�g�u�o��
�^�\�b�]�Z�l�_�e�_�c���J�>-�������g�_���o�\�Z�l�b�l���^�e�y���h�[�_�k�i�_�q�_�g�b�y���l�j�_�[�m�_�f�u�o���l�Z�d�l�b�d�h-�l�_�o�g�b�q�_�k�d�b�o���o�Z�j�Z�d�l�_�j�b�k�l�b�d��
�[�m�^�m�s�_�c�� �f�Z�r�b�g�u���� �B�� �l�h�]�^�Z�� �[�u�e�h�� �i�j�b�f�_�g�_�g�h�� �g�_�k�l�Z�g�^�Z�j�l�g�h�_�� �d�h�g�k�l�j�m�d�l�h�j�k�d�h�_�� �j�_�r�_�g�b�_����
�h�k�g�Z�k�l�b�l�v�� �k�Z�f�h�e�_�l�� �l�j�_�l�v�b�f�� �^�\�b�]�Z�l�_�e�_�f�� �J�>-���������� �j�Z�k�i�h�e�h�`�_�g�g�u�f�� �\�� �o�\�h�k�l�_���� �I�j�Z�\�^�Z�� �k��
�i�h�y�\�e�_�g�b�_�f�� �[�h�e�_�_�� �f�h�s�g�h�]�h�� �^�\�b�]�Z�l�_�e�y�� �<�D-������ �y�\�e�y�\�r�_�]�h�k�y�� �f�h�^�b�n�b�d�Z�p�b�_�c�� �J�>-�������� �h�l�� �l�j�_�l�v�_�]�h��
�^�\�b�]�Z�l�_�e�y�� �\�� �b�l�h�]�_�� �h�l�d�Z�a�Z�e�b�k�v���� �G�h�� �l�j�_�o�^�\�b�]�Z�l�_�e�v�g�Z�y�� �d�h�f�i�h�g�h�\�d�Z�� �k�h�o�j�Z�g�b�e�Z�k�v�� �\�� �q�_�j�l�_�`�Z�o����
�^�h�d�m�f�_�g�l�Z�o���D�;���b���\���f�_�l�Z�e�e�_���b�a�]�h�l�h�\�e�_�g�g�u�o���h�i�u�l�g�u�o���h�[�j�Z�a�p�h�\45.  
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�������ª�� �\�� �K�R�:���� �<�� �k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�h�c�� �f�b�j�h�\�h�c�� �i�_�q�Z�l�b�� �a�Z�]�h�\�h�j�b�e�b�� �h�� �g�h�\�u�o�� �i�j�h�j�u�\�g�u�o��
�j�_�r�_�g�b�y�o�� �]�_�g�b�_�\�� �Z�g�]�e�h�k�Z�d�k�h�g�k�d�h�c�� �f�u�k�e�b���� �H�� �i�j�b�h�j�b�l�_�l�_�� �\�� �w�l�h�c�� �h�[�e�Z�k�l�b�� �K�h�\�_�l�k�d�h�]�h�� �K�h�x�a�Z��
�]�h�\�h�j�b�l�v�� �k�q�b�l�Z�e�h�k�v�� �^�m�j�g�u�f�� �l�h�g�h�f���� �i�h�w�l�h�f�m�� �h�[�� �w�l�h�f�� �b�� �g�_�� �\�k�i�h�f�b�g�Z�e�b���� �W�l�h�� �^�Z�_�l�� �i�h�\�h�^��
�g�Z�i�h�f�g�b�l�v���b�a�\�_�k�l�g�h�_���\�u�k�d�Z�a�u�\�Z�g�b�_�����q�l�h���g�h�\�h�_���± �w�l�h���o�h�j�h�r�h���a�Z�[�u�l�h�_���k�l�Z�j�h�_�� 
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�d�h�g�k�l�j�m�d�l�h�j�h�f�� �[�u�e�Z�� �i�j�b�g�y�l�Z�� �m�`�_�� �i�j�b�\�u�q�g�Z�y�� �d�h�g�n�b�]�m�j�Z�p�b�y�� �f�Z�r�b�g�u���� �l�Z�d�Z�y�� �`�_���� �d�Z�d�� �b�� �g�Z��
�i�h�j�r�g�_�\�u�o���k�Z�f�h�e�_�l�Z�o�����l�h���_�k�l�v���k���i�j�y�f�u�f���d�j�u�e�h�f�����D�Z�d���h�i�u�l�g�u�c���k�i�_�p�b�Z�e�b�k�l���b�f�_�g�g�h���\���h�[�e�Z�k�l�b��
�Z�w�j�h�^�b�g�Z�f�b�d�b���� �h�[�e�Z�^�Z�\�r�b�c�� �k�h�\�_�j�r�_�g�g�h�� �i�h�l�j�y�k�Z�x�s�b�f�� �b�g�`�_�g�_�j�g�u�f�� �q�m�l�v�_�f���� �L�m�i�h�e�_�\��
�i�h�g�b�f�Z�e�� �\�k�_�� �i�e�x�k�u���� �d�h�l�h�j�u�_�� �g�_�k�_�l�� �\�� �k�_�[�_�� �k�l�j�_�e�h�\�b�^�g�h�_�� �d�j�u�e�h�� �g�Z�� �h�d�h�e�h�a�\�m�d�h�\�u�o�� �b��
�k�\�_�j�o�a�\�m�d�h�\�u�o�� �k�d�h�j�h�k�l�y�o���� �w�l�h�� �i�j�_�`�^�_�� �\�k�_�]�h�� �j�_�a�d�h�_�� �k�g�b�`�_�g�b�_�� �a�g�Z�q�_�g�b�c�� �Z�w�j�h�^�b�g�Z�f�b�q�_�k�d�h�]�h��
                                                           
45 �B�k�i�u�l�Z�g�b�y�� �l�j�_�o�^�\�b�]�Z�l�_�e�v�g�h�]�h�� �L�m-������ �i�j�h�\�h�^�b�e�� �e�_�l�q�b�d�� �F���� �G�x�o�l�b�d�h�\���� �<�� �h�^�g�h�f�� �b�a�� �i�h�e�_�l�h�\���� �i�h�� �\�h�k�i�h�f�b�g�Z�g�b�y�f�� �E���E����
�D�_�j�[�_�j�Z���� �\�h�� �\�j�_�f�y�� �\�a�e�_�l�Z���i�j�b�� �i�h�e�g�h�c���a�Z�]�j�m�a�d�b���� �g�_�h�`�b�^�Z�g�g�h���©�a�Z�]�e�h�o�ª�� �h�^�b�g���b�a���^�\�b�]�Z�l�_�e�_�c���� �g�Z�o�h�^�y�s�b�o�k�y�� �\�� �d�j�u�e�_���� �B�a�[�_�`�Z�l�v��
�Z�\�Z�j�b�b���m�^�Z�e�h�k�v���[�e�Z�]�h�^�Z�j�y���g�Z�e�b�q�b�x���l�j�_�l�v�_�]�h���^�\�b�]�Z�l�_�e�y���J�>-�����������j�Z�k�i�h�e�h�`�_�g�g�h�]�h���\���o�\�h�k�l�h�\�h�c���q�Z�k�l�b���k�Z�f�h�e�_�l�Z�� 
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�[�h�e�v�r�b�g�k�l�\�h�� �b�a�� �w�l�b�o�� �j�Z�a�j�Z�[�h�l�h�d�� �g�_�� �g�Z�r�e�h�� �k�\�h�_�� �\�h�i�e�h�s�_�g�b�_�� �\�� �f�_�l�Z�e�e�_���� �Z�� �l�Z�d�� �b�� �h�k�l�Z�e�b�k�v�� �\��
�\�b�^�_���d�h�g�k�l�j�m�d�l�h�j�k�d�b�o���q�_�j�l�_�`�_�c�����g�h���h�g�b���^�Z�e�b���p�_�e�u�c���i�h�l�h�d���b�^�_�c�����d�h�l�h�j�u�_���i�h�k�e�m�`�b�e�b���h�k�g�h�\�h�c��
�^�e�y�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�y�� �p�_�e�h�c�� �k�_�j�b�b�� �l�m�i�h�e�_�\�k�d�b�o�� �f�Z�r�b�g���� �G�h�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�u�c�� �k�Z�f�h�e�_�l�� �\��
�f�_�l�Z�e�e�_�� �d�h�g�_�q�g�h�� �`�_�� �[�u�e�� �g�_�h�[�o�h�^�b�f���� �B�� �h�g�� �[�u�e�� �k�h�a�^�Z�g�� �± �w�l�h�� �k�Z�f�h�e�_�l�� �L�m-�������� �\�g�m�l�j�b�� �D�;��
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�[�h�f�[�Z�j�^�b�j�h�\�s�b�d�h�f�� ���f�Z�d�k�b�f�Z�e�v�g�Z�y�� �f�Z�k�k�Z�� �k�h�k�l�Z�\�e�y�e�Z�� ������ �l�h�g�g���� �k�� �^�\�m�f�y�� �l�m�j�[�h�j�_�Z�d�l�b�\�g�u�f�b��
�^�\�b�]�Z�l�_�e�y�f�b�� ���L�J�>�� �b�� �k�l�j�_�e�h�\�b�^�g�u�f�� �d�j�u�e�h�f���� �^�h�k�l�b�]�Z�x�s�b�f�� �k�d�h�j�h�k�l�b�� �������� �d�f���q�Z�k���� �<�� �o�h�^�_��
�i�j�h�_�d�l�b�j�h�\�Z�g�b�y�� �b�� �b�k�i�u�l�Z�g�b�c�� �w�l�b�o�� �k�Z�f�h�e�_�l�h�\���� �d�Z�d�� �j�Z�a-�l�Z�d�b�� �b�� �[�u�e�b�� �m�k�i�_�r�g�h�� �j�_�r�_�g�u��
�h�k�g�h�\�g�u�_���i�j�h�[�e�_�f�u���k�l�j�_�e�h�\�b�^�g�h�]�h���d�j�u�e�Z���i�j�b���h�d�h�e�h�a�\�m�d�h�\�u�o���k�d�h�j�h�k�l�y�o�� 

�:�� �i�j�h�[�e�_�f�u�� �\�u�k�\�_�l�b�e�b�k�v�� �^�h�k�l�Z�l�h�q�g�h�� �k�_�j�v�_�a�g�u�_���� �m�k�e�h�\�b�y�� �h�[�l�_�d�Z�g�b�y�� �\�h�a�^�m�r�g�u�f��
�i�h�l�h�d�h�f�� �k�l�j�_�e�h�\�b�^�g�h�]�h�� �d�j�u�e�Z�� �g�Z�� �h�d�h�e�h�a�\�m�d�h�\�u�o�� �k�d�h�j�h�k�l�y�o�� �\�� �d�h�j�g�_�� �h�l�e�b�q�Z�e�b�k�v�� �h�l��
�h�[�s�_�i�j�b�g�y�l�u�o�� �i�j�_�^�k�l�Z�\�e�_�g�b�c�� �h�[�� �w�l�h�f�� �i�j�h�p�_�k�k�_���� �>�h�k�l�Z�l�h�q�g�h�� �k�d�Z�a�Z�l�v���� �q�l�h�� �k�� �p�_�e�v�x��
�d�h�f�i�_�g�k�Z�p�b�b�� �g�_�]�Z�l�b�\�g�u�o�� �y�\�e�_�g�b�c�� �\�h�a�g�b�d�Z�x�s�b�f�� �g�Z�� �k�l�j�_�e�h�\�b�^�g�h�f�� �d�j�u�e�_�� �i�h�l�j�_�[�h�\�Z�e�h�k�v��
�\�\�_�k�l�b���� �l�Z�d�� �g�Z�a�u�\�Z�_�f�u�_���� �Z�w�j�h�^�b�g�Z�f�b�q�_�k�d�b�_�� �]�j�_�[�g�b���� �i�j�h�o�h�^�y�s�b�_�� �i�h�� �\�_�j�o�g�_�c�� �i�h�\�_�j�o�g�h�k�l�b��
�d�j�u�e�Z�����q�l�h���o�h�j�h�r�h���\�b�^�g�h���g�Z���j�b�k�������������>�j�m�]�b�f���j�_�r�_�g�b�_�f�����i�h�f�h�]�Z�x�s�b�f���b�a�[�Z�\�b�l�v�k�y���h�l���y�\�e�_�g�b�c��
�g�_�m�k�l�h�c�q�b�\�h�k�l�b�� �g�Z�� �i�h�\�_�j�o�g�h�k�l�b�� �d�j�u�e�Z�� �[�u�e�h�� �m�k�l�Z�g�h�\�d�Z�� �k�i�_�p�b�Z�e�v�g�u�o�� �Z�w�j�h�^�b�g�Z�f�b�q�_�k�d�b�o��
�©�d�e�u�d�h�\�ª�� ���^�j�m�]�h�_�� �g�Z�a�\�Z�g�b�_�� �± �]�_�g�_�j�Z�l�h�j�u�� �\�b�o�j�_�c���� �j�b�k���� �������� �I�h�a�^�g�_�_�� �^�e�y�� �j�_�r�_�g�b�y�� �i�j�h�[�e�_�f��
�k�l�j�_�e�h�\�b�^�g�h�]�h���d�j�u�e�Z���i�h�y�\�b�e�b�k�v���^�j�m�]�b�_���k�i�h�k�h�[�u�����d�j�u�e�h���b�a�f�_�g�y�_�f�h�c���k�l�j�_�e�h�\�b�^�g�h�k�l�b���j�b�k������������
�d�j�u�e�h���k���b�a�e�h�f�h�f���b���g�Z�d�h�g�_�p���d�j�u�e�h���k���h�[�j�Z�l�g�h�c���k�l�j�_�e�h�\�b�^�g�h�k�l�v�x�� 
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�b�k�k�e�_�^�h�\�Z�g�b�c���� �d�h�l�h�j�u�c�� �i�h�l�j�_�[�h�\�Z�e�h�k�v�� �i�j�h�\�_�k�l�b�� �q�l�h�[�u�� �m�e�h�\�b�l�v�� �d�Z�d�m�x-�l�h�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�v�� �\��
�w�l�b�o���y�\�e�_�g�b�y�o���b���i�j�_�^�e�h�`�b�l�v���i�j�b�_�f�e�_�f�h�_���j�_�r�_�g�b�_���\���\�b�^�_���l�h�]�h���`�_���Z�w�j�h�^�b�g�Z�f�b�q�_�k�d�h�]�h���]�j�_�[�g�y����
�W�l�h�� �l�j�m�^�� �f�g�h�]�b�o�� �^�_�k�y�l�b�e�_�l�b�c�� �b�� �f�g�h�]�b�o�� �l�u�k�y�q�� �m�q�_�g�u�o�� �b�� �b�g�`�_�g�_�j�h�\���� �:�� �g�Z�q�b�g�Z�e�h�k�v�� �\�k�_�� �\��
�l�m�i�h�e�_�\�k�d�h�f�� �D�;�� �i�j�b�� �b�a�m�q�_�g�b�b�� �i�h�\�_�^�_�g�b�y�� �k�l�j�_�e�h�\�b�^�g�h�]�h�� �d�j�u�e�Z�� �[�h�e�v�r�h�]�h�� �m�^�e�b�g�_�g�b�y�� �\��
�l�j�Z�g�k�a�\�m�d�h�\�h�f�� �i�h�l�h�d�_�� �\�h�a�^�m�o�Z���� �J�_�a�m�e�v�l�Z�l�h�f�� �w�l�h�]�h�� �y�\�b�e�h�k�v�� �k�h�a�^�Z�g�b�_�� �^�Z�e�v�g�_�]�h��
�[�h�f�[�Z�j�^�b�j�h�\�s�b�d�Z���L�m-16. 
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�d�h�l�h�j�u�_�� �b�� �g�_�� �i�j�_�^�i�h�e�Z�]�Z�e�b�k�v�� �^�h�\�h�^�b�l�v�� �^�e�y�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �^�Z�`�_�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h��
�w�d�a�_�f�i�e�y�j�Z���� �i�j�Z�\�b�l�_�e�v�k�l�\�h���� �h�q�Z�j�h�\�Z�g�g�h�_�� �b�e�v�x�r�b�g�k�d�b�f�� �B�e-�������� �\�u�^�Z�e�h�� �a�Z�d�Z�a�� �g�Z�� �j�Z�a�j�Z�[�h�l�d�m��
�^�Z�e�v�g�_�]�h�� �[�h�f�[�Z�j�^�b�j�h�\�s�b�d�Z�� �D�;�� �K���<���� �B�e�v�x�r�b�g�Z���� �D�;�� �:���G���� �L�m�i�h�e�_�\�Z�� �h�k�l�Z�e�h�k�v�� �l�h�e�v�d�h��
�a�Z�g�b�f�Z�l�v�k�y���w�l�h�c���l�_�f�Z�l�b�d�h�c���\���b�g�b�p�b�Z�l�b�\�g�h�f���i�h�j�y�^�d�_�����B���h�g�h���w�l�b�f���a�Z�g�y�e�h�k�v���m�`�_���\���i�e�h�l�g�m�x���� 
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�i�h�w�l�h�f�m���b���_�]�h���D�;���a�Z�g�y�e�h�k�v���i�j�h�_�d�l�b�j�h�\�Z�g�b�_�f���i�_�j�_�o�h�^�g�h�]�h���w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h���k�Z�f�h�e�_�l�Z���B�e-
������ �k�� �i�j�y�f�u�f�� �d�j�u�e�h�f�� �i�h�� �d�h�f�i�h�g�h�\�d�_�� �g�Z�i�h�f�b�g�Z�x�s�b�c�� �B�e-�������� �i�j�b�g�_�k�r�b�c�� �m�k�i�_�o�� �d�h�e�e�_�d�l�b�\�m��
�j�Z�a�j�Z�[�h�l�q�b�d�h�\�����<�h�l���a�^�_�k�v���k�Z�f�h�_���\�j�_�f�y���\�k�i�h�f�g�b�l�v�����q�l�h���\���l�m�i�h�e�_�\�k�d�h�f���D�;���l�Z�d�b�_���g�Z�j�Z�[�h�l�d�b���m�`�_��
�k�m�s�_�k�l�\�h�\�Z�e�b���� �g�h�� �k�� �d�h�g�d�m�j�_�g�l�Z�f�b�� �g�b�d�l�h�� �^�_�e�b�l�v�k�y�� �g�_�� �k�h�[�b�j�Z�e�k�y���� �D�h�g�d�m�j�� �_�k�l�v�� �d�h�g�d�m�j�k���� �m��
�d�Z�`�^�h�]�h���k�\�h�b���©�i�h�]�j�_�f�m�r�d�b�ª�����o�h�l�y���b���©�i�_�k�h�q�g�b�p�Z�ª���h�[�s�Z�y�����<���^�Z�g�g�h�f���k�e�m�q�Z�_���\�h�a�g�b�d�Z�_�l���\�h�i�j�h�k��
�h�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�b�� �l�Z�d�h�]�h�� �^�m�[�e�b�j�h�\�Z�g�b�y���� �Z�� �a�g�Z�q�b�l�� �b�� �h�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�b�� �k�Z�f�b�o�� �l�Z�d�b�o��
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Abstract. It is shown that the organization of the process of copying the American bomber, as a means 
of early access to the forefront of domestic science for the development of aircraft equipment. The external 
environment of the project was analyzed and the interests of each target group involved in this process were 
determined. The data provided by the government of the country when making certain decisions in the field 
of development of the aviation industry. It is emphasized that the beginning of the jet era in aviation, to some 
extent put the Soviet Union and the United States in the same position: we had to catch up with both. It is 
noted that with the beginning of the jet era, the role of the locomotive of the economy began to gradually 
move from the aviation industry to the radio-electronic industry. But, unfortunately, this transition, invisible 
to the simple eye, was not replaced by the Soviet administrative top. No relevant conclusions have been 
drawn, and on the contrary, a number of strategic decisions have been made that run counter to the global 
trend. 

Keywords. History of project management, project-oriented management, "project method", flexibility 
of organizational structures, training of the project team, back-up methodology, brainstorming method. 
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�:�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�� �f�_�o�Z�g�b�a�f�� �k�l�h�o�Z�k�l�b�q�_�k�d�h�]�h�� �i�e�Z�g�b�j�h�\�Z�g�b�y���� �i�j�b��

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

�o� �^ �� �� �`max, � �[�MxEx . 

�<�_�j�h�y�l�g�u�c���i�e�Z�g���i�h�e�m�q�b�f�����_�k�e�b���b�k�i�h�e�v�a�h�\�Z�l�v���i�j�b�g�p�b�i���^�h�`�b�^�Z�g�b�y�� 
�� �� �� �� �� ���^ �`max, � � �[�M�[�[ xxx  
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�� �� �� ���[�M�[�M ,max,max xExE �d , 
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�I�h�k�l�Z�g�h�\�d�Z���a�Z�^�Z�q�b 
 
�<�� �g�_�d�h�l�h�j�u�o�� �m�k�e�h�\�b�y�o�� �w�d�h�g�h�f�b�q�_�k�d�b�� �\�u�]�h�^�g�h�� �f�_�^�e�b�l�v�� �k�� �n�b�d�k�Z�p�b�_�c�� �i�e�Z�g�h�\�u�o��

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

�<�_�k�v�� �i�_�j�b�h�^���� �h�o�\�Z�l�u�\�Z�_�f�u�c�� �n�m�g�d�p�b�_�c���M( �[,x ������ �g�Z�a�h�\�_�f�� �i�_�j�b�h�^�h�f�� �m�q�_�l�Z�� �b��
�h�[�h�a�g�Z�q�b�f���q�_�j�_�a��R. �I�_�j�b�h�^���m�q�_�l�Z���^�_�e�b�l�k�y���g�Z���b�g�l�_�j�\�Z�e�u�����g�Z�i�j�b�f�_�j�����g�Z���]�h�^�u�������^ �`wR ,....,1� , 
�]�^�_��w �± �q�b�k�e�h�� �b�g�l�_�j�\�Z�e�h�\���� �<�_�k�v�� �i�e�Z�g�h�\�u�c�� �i�_�j�b�h�^�� �j�Z�a�h�[�v�_�f�� �g�Z�� ���� �i�h�^-�i�_�j�b�h�^�Z�� ���k�l�Z�^�b�b������
�j�Z�g�g�b�c�� �i�_�j�b�h�^�� �h�i�j�_�^�_�e�_�g�g�h�]�h�� �i�e�Z�g�Z���^ �`tR ,....,1� �, ���� �]�^�_�� wt �� ���� �b�� �i�h�a�^�g�b�c�� �i�_�j�b�h�^��
�\�_�j�h�y�l�g�h�]�h���i�e�Z�g�Z���^ �`mtR ,....,1��� �,�, .  

�K�h�h�l�\�_�l�k�l�\�_�g�g�h���w�l�h�f�m���j�Z�a�h�[�v�_�f���f�g�h�`�_�k�l�\�h���i�Z�j�Z�f�_�l�j�h�\���i�e�Z�g�h�\�h�c���a�Z�^�Z�q�b�� 
�^ �;̀, �,�,�,� �[�[�[  �i�j�b�� �^ �.̀, �,�,�,� xxx  

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

�� �� �� �� �� ��,,,,,, �,�,�,�,�,�,�,�,�,�,�, ��� �[�F�[�F�M�[�F�M�[�F�M  
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E  - �h�i�_�j�Z�l�h�j�u���h�`�b�^�Z�g�b�y���i�h���,�[  �b�� �,�,�[ . 

�W�l�h�� �± �^�\�m�o�k�l�Z�^�b�c�g�Z�y�� �a�Z�^�Z�q�Z�� �k�l�h�o�Z�k�l�b�q�_�k�d�h�c�� �h�i�l�b�f�b�a�Z�p�b�b���� �]�^�_��fixx � �, ���� �Z�� �j�_�r�_�g�b�_���,�,x  
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�\�_�j�h�y�l�g�u�c���i�e�Z�g���i�j�_�h�[�e�Z�^�Z�_�l���g�Z�^���h�i�j�_�^�_�e�_�g�g�u�f���i�e�Z�g�h�f�� 

�� ��.,maxmaxmax �[�M�M�M
�[�[

xEEE
xx

x

�t
�»
�»

�¼

�º

�«
�«

�¬

�ª
�� �,�,�,

�,�,�,�,

�,

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

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

�I�m�k�l�v�� �b�f�_�_�l�k�y�� �e�b�g�_�c�g�Z�y�� �p�_�e�_�\�Z�y�� �n�m�g�d�p�b�y�� �h�l�� �\�_�d�l�h�j�Z�� �i�e�Z�g�h�\�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �b��
�f�Z�d�k�b�f�b�a�b�j�m�_�l�k�y�� �_�_�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�_�� �h�`�b�^�Z�g�b�_���� �H�]�j�Z�g�b�q�_�g�b�y�� �a�Z�^�Z�q�b�� �g�Z�e�h�`�_�g�u�� �g�Z��
�f�Z�l�_�f�Z�l�b�q�_�k�d�b�_���h�`�b�^�Z�g�b�y���b���^�b�k�i�_�j�k�b�b���[�Z�e�Z�g�k�h�\�u�o���m�j�Z�\�g�_�g�b�c���i�j�h�b�a�\�h�^�k�l�\�Z���b���i�h�l�j�_�[�e�_�g�b�y����
�<���\�_�d�l�h�j�_���i�e�Z�g�b�j�m�_�f�u�o���^�_�c�k�l�\�b�c���i�h�f�b�f�h���l�_�d�m�s�_�]�h���i�j�h�b�a�\�h�^�k�l�\�Z���b���b�g�\�_�k�l�b�j�h�\�Z�g�b�y���b�f�_�x�l�k�y��
�i�h�d�Z�a�Z�l�_�e�b�� �a�Z�i�Z�k�h�\�� �b�� �i�h�d�Z�a�Z�l�_�e�b���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�_�� �]�b�[�d�h�k�l�v�� �\�_�j�h�y�l�g�h�]�h�� �i�e�Z�g�Z���� �W�l�b��
�^�_�c�k�l�\�b�y�� �y�\�e�y�x�l�k�y�� �©�Z�g�l�b�k�l�h�o�Z�k�l�b�q�_�k�d�b�f�b�ª�� �b�� �b�f�_�x�l�� �h�l�j�b�p�Z�l�_�e�v�g�u�_�� �f�g�h�`�b�l�_�e�b�� �\�� �k�b�k�l�_�f�_��
�h�]�j�Z�g�b�q�_�g�b�c���g�Z���^�b�k�i�_�j�k�b�b�� 

�<�_�k�v���i�e�Z�g�h�\�u�c���i�_�j�b�h�^���j�Z�a�h�[�v�_�f���g�Z���^�\�_���q�Z�k�l�b�� 
I �± �j�Z�g�g�b�c���i�h�^�i�_�j�b�h�^���h�i�j�_�^�_�e�_�g�g�h�]�h���i�e�Z�g�Z���� 
II  �± �i�h�a�^�g�b�c���i�h�^�i�_�j�b�h�^���\�_�j�h�y�l�g�h�]�h���i�e�Z�g�Z���� 
�<���h�[�h�b�o���i�h�^�i�_�j�b�h�^�Z�o���j�Z�a�e�b�q�Z�_�f���^ �`mMi ,....,1�• �����]�^�_���F���± �f�g�h�`�_�k�l�\�h���g�h�f�_�j�h�\���j�_�k�m�j�k�h�\���� 

�H�[�h�a�g�Z�q�b�f�� �\�_�d�l�h�j�� �h�i�j�_�^�_�e�_�g�g�h�]�h�� �i�e�Z�g�Z�� �^�e�y�� �i�_�j�\�h�]�h�� �i�h�^�i�_�j�b�h�^�Z�� �q�_�j�_�a���� ��,�,
�, � jxx  

�^ �`nNj ,.....,1� �• , �b�� �\�_�d�l�h�j�� �\�_�j�h�y�l�g�h�]�h�� �i�e�Z�g�Z �^�e�y�� �\�l�h�j�h�]�h�� �i�h�^�i�_�j�b�h�^�Z�� �q�_�j�_�a��
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jx  �± �k�j�_�^�g�_�_�� �a�g�Z�q�_�g�b�_�� �\�_�j�h�y�l�g�h�]�h�� �i�e�Z�g�h�\�h�]�h��

�i�h�d�Z�a�Z�l�_�e�y��j  �b�� 2
j�,�,�V �± �i�e�Z�g�b�j�m�_�f�Z�y���^�b�k�i�_�j�k�b�y���\�_�j�h�y�l�g�h�]�h���i�e�Z�g�h�\�h�]�h���i�h�d�Z�a�Z�l�_�e�y��j .  

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

�G�Z���h�k�g�h�\�Z�g�b�b���b�a�e�h�`�_�g�g�h�]�h�����f�h�`�g�h�������a�Z�i�b�k�Z�l�v�������k�e�_�^�m�x�s�m�x���i�j�h�k�l�m�x���a�Z�^�Z�q�m�� 
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id  �± �a�Z�^�Z�g�g�u�_���h�]�j�Z�g�b�q�_�g�b�y�� 
�H�]�j�Z�g�b�q�_�g�b�y�� �������� �b�� �������� �g�Z�e�h�`�_�g�u�� �g�Z�� �k�j�_�^�g�b�_�� �a�g�Z�q�_�g�b�y�� �[�Z�e�Z�g�k�h�\�� �i�j�h�b�a�\�h�^�k�l�\�Z-

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

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

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

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

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

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

�G�b�`�_���b�f�_�_�l�k�y���\���\�b�^�m���b�f�_�g�g�h���w�l�h�l���Z�k�i�_�d�l�� 
�J�Z�k�k�f�h�l�j�b�f�� �j�_�r�_�g�b�_�� �a�Z�^�Z�q�b�� �������� �± �������� �f�_�l�h�^�h�f�� �^�_�d�h�f�i�h�a�b�p�b�b�� �\�� �k�e�m�q�Z�_���� �d�h�]�^�Z��

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

�<�� �b�k�o�h�^�g�h�c�� �a�Z�^�Z�q�_�� �b�f�_�x�l�k�y�� �^�\�Z�� �\�b�^�Z�� �h�]�j�Z�g�b�q�_�g�b�c���� �I�_�j�\�u�c�� �\�b�^�� �h�i�b�k�u�\�Z�_�l�� �k�j�_�^�g�b�_��
�a�g�Z�q�_�g�b�y�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �b�� �i�h�l�j�_�[�e�_�g�b�y���� �Z�� �\�l�h�j�h�c��- �b�o �j�Z�k�k�_�b�\�Z�g�b�_�� ���^�b�k�i�_�j�k�b�x������ �P�_�g�u�� �g�Z��
�h�]�j�Z�g�b�q�_�g�b�y�� �i�_�j�\�h�]�h�� �\�b�^�Z�� �f�h�`�g�h�� �j�Z�k�k�f�Z�l�j�b�\�Z�l�v�� �d�Z�d�� �h�[�u�q�g�u�_�� �p�_�g�u�� �i�j�b�� �d�m�i�e�_�� �b���i�j�h�^�Z�`�_����
�P�_�g�u�� �g�Z�� �h�]�j�Z�g�b�q�_�g�b�y�� �\�l�h�j�h�]�h�� �\�b�^�Z�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �k�h�[�h�c�� �p�_�g�u�� �a�Z�� �j�b�k�d���� �?�^�b�g�b�p�Z���� �d�h�l�h�j�Z�y���\��
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Abstract. In this article the mechanism of stochastic planning at which by the beginning of planning period 
certain (final) plan begins, and on further �± only probable is considered (preliminary). One problem of 
optimum planning by means of mean values and dispersions realizing this principle is described. The 
dekompozitsionny analysis of this task for identification of algorithms of functioning of system of models of 
certain and probabilistic planning is provided 
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�\�� �k�\�h�x�� �h�q�_�j�_�^�v�� �i�j�b�\�h�^�b�l�� �d�� �[�h�e�_�_�� �l�h�q�g�h�f�m�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�x�� �[�m�^�m�s�_�]�h�� �i�h�\�_�^�_�g�b�y�� �d�e�b�_�g�l�h�\��
[6]. 

�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �L�=�F�H�� �Z�d�l�b�\�g�h�� �b�k�i�h�e�v�a�m�_�l�k�y�� �\�� �j�u�[�h�\�h�^�k�l�\�_�� �± �h�^�g�h�c�� �b�a�� �h�l�j�Z�k�e�_�c��
�k�_�e�v�k�d�h�]�h�� �o�h�a�y�c�k�l�\�Z���� �K�b�k�l�_�f�Z�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �k�_�l�v�� �^�Z�l�q�b�d�h�\�� �b�� �^�j�m�]�b�o�� �m�k�l�j�h�c�k�l�\����
�k�h�[�b�j�Z�x�s�b�o���j�Z�a�e�b�q�g�m�x���b�g�n�h�j�f�Z�p�b�x���h�[���h�d�j�m�`�Z�x�s�_�c���k�j�_�^�_�����l�_�f�i�_�j�Z�l�m�j�m���\�h�^�u���\���\�h�^�h�z�f�Z�o����
�\�e�Z�`�g�h�k�l�v�� �\�h�a�^�m�o�Z���� �k�d�h�j�h�k�l�v�� �\�_�l�j�Z�� �b�� �^�j���� �K�h�[�j�Z�g�g�Z�y�� �b�g�n�h�j�f�Z�p�b�y�� �a�Z�g�h�k�b�l�k�y�� �\�� �[�Z�a�m�� �^�Z�g�g�u�o��
�i�j�_�^�g�Z�a�g�Z�q�_�g�g�m�x���^�e�y���o�j�Z�g�_�g�b�y���b�k�l�h�j�b�q�_�k�d�b�o���g�Z�[�e�x�^�_�g�b�c���a�Z���h�i�j�_�^�_�e�_�g�g�u�c���i�_�j�b�h�^���\�j�_�f�_�g�b����
�G�Z�� �h�k�g�h�\�_�� �w�l�b�o�� �g�Z�[�e�x�^�_�g�b�c�� �\�� �k�h�\�h�d�m�i�g�h�k�l�b�� �k�� �b�g�k�l�j�m�f�_�g�l�Z�f�b�� �f�Z�r�b�g�g�h�]�h���h�[�m�q�_�g�b�y���� �l�Z�d�Z�y��
�k�b�k�l�_�f�Z���i�j�_�^�h�k�l�Z�\�e�y�_�l���i�j�h�]�g�h�a�u���i�h���\�h�a�f�h�`�g�h�f�m���i�h�]�h�e�h�\�v�x���j�u�[�u���\���l�_�d�m�s�_�f���]�h�^�m�� 

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

                                                           
�‹  �;�_�e�h�m�k�h�\ �<���?�������A�^�h�e�v�g�b�d���<���<�������F�h�j�h�a�h�\���<���I�������J�h�^�b�h�g�h�\ �?���:�������������� 
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�i�j�h�p�_�k�k�Z�� �h�[�j�Z�[�h�l�d�b�� �^�Z�g�g�u�o�� ��data-driven approach������ �k�m�s�_�k�l�\�_�g�g�u�f�� �h�[�j�Z�a�h�f�� �i�h�\�u�r�Z�x�l��
�w�n�n�_�d�l�b�\�g�h�k�l�v�� �j�Z�[�h�l�u�� �e�b�p�Z���� �i�j�b�g�b�f�Z�x�s�_�]�h�� �j�_�r�_�g�b�y�� ���E�I�J���� �\�� �q�Z�k�l�b�� �i�h�\�u�r�_�g�b�y�� �b�o��
���j�_�r�_�g�b�c�����d�Z�q�_�k�l�\�Z�����I�j�b�f�_�j�u�����i�h�^�l�\�_�j�`�^�Z�x�s�b�_���^�Z�g�g�u�c���l�_�a�b�k���i�j�b�\�_�^�_�g�u���\���>���@�� 

�B�a�\�_�k�l�g�h�����q�l�h���L�=�F�H���i�h�^�j�Z�a�^�_�e�y�x�l�k�y���g�Z���g�_�k�d�h�e�v�d�h���d�e�Z�k�k�h�\���>���@�� 
- �h�[�m�q�_�g�b�_���[�_�a���m�q�b�l�_�e�y�� 
- �h�[�m�q�_�g�b�_���k���m�q�b�l�_�e�_�f�� 
- �h�[�m�q�_�g�b�_���k���q�Z�k�l�b�q�g�u�f���i�j�b�\�e�_�q�_�g�b�_�f���m�q�b�l�_�e�y�� 
- �h�[�m�q�_�g�b�_���k���i�h�^�d�j�_�i�e�_�g�b�_�f�� 
�<�� �j�Z�f�d�Z�o�� �^�Z�g�g�h�c�� �k�l�Z�l�v�b�� �\�� �b�g�l�_�j�_�k�Z�o�� �k�b�l�m�Z�p�b�h�g�g�h�]�h�� �m�i�j�Z�\�e�_�g�b�y�� �i�h�j�l�n�_�e�_�f��

�n�b�g�Z�g�k�h�\�u�o�� �b�g�\�_�k�l�b�p�b�c�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �h�[�m�q�_�g�b�_�� �[�_�a�� �m�q�b�l�_�e�y�� ��unsupervised learning���� �b��
�h�[�m�q�_�g�b�_���k���m�q�b�l�_�e�_�f����supervised learning). 

�D�e�Z�k�k�b�n�b�d�Z�p�b�y���L�=�F�H���k���h�k�g�h�\�g�u�f�b���\�b�^�Z�f�b���a�Z�^�Z�q�����j�_�r�Z�_�f�u�o���d�Z�`�^�u�f���b�a���w�l�b�o���d�e�Z�k�k�h�\����
�i�j�b�\�_�^�_�g�Z���g�Z���j�b�k�� 1 [4]. 

 

 
 

�J�b�k. �������D�e�Z�k�k�b�n�b�d�Z�p�b�y���L�=�F�H���k���h�k�g�h�\�g�u�f�b���\�b�^�Z�f�b���j�_�r�Z�_�f�u�o���a�Z�^�Z�q 
 

�<�� �j�Z�f�d�Z�o�� �j�_�r�_�g�b�y�� �a�Z�^�Z�q�� �h�[�m�q�_�g�b�y�� �k�� �m�q�b�l�_�e�_�f�� �i�j�_�^�i�h�e�Z�]�Z�_�l�k�y�� �g�Z�e�b�q�b�_�� �^�\�m�o��
�i�h�^�]�h�l�h�\�e�_�g�g�u�o���g�Z�[�h�j�h�\���^�Z�g�g�u�o�� �± �h�[�m�q�Z�x�s�_�]�h���g�Z�[�h�j�Z����training set�����b���l�_�k�l�h�\�h�]�h���g�Z�[�h�j�Z����test 
set)���� �I�j�_�^�i�h�e�Z�]�Z�_�l�k�y���� �q�l�h�� �l�_�k�l�h�\�u�c�� �g�Z�[�h�j�� �^�Z�g�g�u�o�� �i�h�^�q�b�g�y�_�l�k�y�� �l�h�f�m�� �`�_�� �i�j�Z�\�b�e�m���� �q�l�h�� �b��
�h�[�m�q�Z�x�s�b�c���g�Z�[�h�j�����K�m�l�v���j�_�r�Z�x�s�b�o���i�j�Z�\�b�e���^�e�y���w�l�h�]�h���d�e�Z�k�k�Z���k�h�k�l�h�b�l���\���l�h�f�����q�l�h�[�u���i�h���a�Z�j�Z�g�_�_��
�k�n�h�j�f�b�j�h�\�Z�g�g�u�f�� �h�l�\�_�l�Z�f�� �h�[�m�q�Z�x�s�_�]�h�� �g�Z�[�h�j�Z�� �^�Z�g�g�u�o���� �i�j�_�^�e�h�`�b�l�v�� �h�l�\�_�l�u�� �^�e�y�� �g�h�\�h�]�h��
�h�i�u�l�Z�����i�j�_�^�k�l�Z�\�e�_�g�g�h�]�h���\���\�b�^�_���l�_�k�l�h�\�h�]�h���g�Z�[�h�j�Z���^�Z�g�g�u�o�� 

�G�Z�i�j�b�f�_�j���� �_�k�l�v�� �g�Z�[�h�j�� �b�a�h�[�j�Z�`�_�g�b�c���� �g�Z�� �d�h�l�h�j�u�o�� �b�a�h�[�j�Z�`�_�g�u�� �d�h�r�d�b�� �b�� �^�j�m�]�b�_��
�`�b�\�h�l�g�u�_�����>�e�y���d�Z�`�^�h�]�h���b�a�h�[�j�Z�`�_�g�b�y���b�f�_�_�l�k�y���m�l�\�_�j�`�^�_�g�b�_���h���g�Z�e�b�q�b�b���b�e�b���h�l�k�m�l�k�l�\�b�b���d�h�r�d�b����
�<�� �l�Z�d�h�f�� �k�e�m�q�Z�_���� �i�j�b�f�_�j�h�f�� �l�_�k�l�h�\�h�]�h�� �g�Z�[�h�j�Z�� �f�h�`�_�l�� �y�\�e�y�l�v�k�y �g�Z�[�h�j�� �^�j�m�]�b�o�� �b�a�h�[�j�Z�`�_�g�b�c���� �Z��
�a�Z�^�Z�q�_�c�� �± �h�l�\�_�l�b�l�v�� �g�Z���\�h�i�j�h�k���� �_�k�l�v�� �e�b�� �g�Z�� �i�j�_�^�e�h�`�_�g�g�u�o�� �b�a�h�[�j�Z�`�_�g�b�y�o�� �d�h�r�d�Z���b�e�b���g�_�l�"�� �I�j�b��
�n�h�j�f�b�j�h�\�Z�g�b�b�� �l�Z�d�b�o�� �a�Z�^�Z�q�� �h�q�_�g�v�� �\�Z�`�g�h�� �i�h�f�g�b�l�v���� �q�l�h�� �l�_�k�l�h�\�u�c�� �g�Z�[�h�j�� �^�h�e�`�_�g�� �h�[�y�a�Z�l�_�e�v�g�h��
�i�h�^�q�b�g�y�l�v�k�y�� �l�_�f�� �`�_�� �i�j�Z�\�b�e�Z�f���� �q�l�h�� �b�� �h�[�m�q�Z�x�s�b�c���� �b�g�Z�q�_�� �j�_�a�m�e�v�l�Z�l�� �j�Z�[�h�l�u���k�_�l�b�� �f�h�`�_�l�� �[�u�l�v��
�g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�u�f���� �d�Z�d���� �g�Z�i�j�b�f�_�j���� �\�� �k�e�m�q�Z�_�� �a�Z�f�_�g�u�� �b�a�h�[�j�Z�`�_�g�b�c�� �k�� �d�h�r�d�Z�f�b�� �g�Z��
�b�a�h�[�j�Z�`�_�g�b�y���k���k�h�[�Z�d�Z�f�b���\���l�_�k�l�h�\�h�f���g�Z�[�h�j�_�� 

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

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

�A�Z�^�Z�q�b�� �j�Z�g�`�b�j�h�\�Z�g�b�y�� �b�e�b�� �h�[�m�q�_�g�b�y�� �j�Z�g�`�b�j�h�\�Z�g�b�x�� �i�j�_�^�i�h�e�Z�]�Z�x�l�� �j�Z�k�k�l�Z�g�h�\�d�m��
�b�f�_�x�s�b�o�k�y�� �h�[�t�_�d�l�h�\�� �\�� �i�h�j�y�^�d�_�� �m�[�u�\�Z�g�b�y�� �p�_�e�_�\�h�c�� �n�m�g�d�p�b�b�� �i�h�� �b�f�_�x�s�b�f�k�y�� �^�Z�g�g�u�f����
�J�Z�k�i�j�h�k�l�j�Z�g�z�g�g�u�f�� �i�j�b�f�_�j�h�f�� �a�Z�^�Z�q�b�� �l�Z�d�h�]�h�� �\�b�^�Z���� �y�\�e�y�_�l�k�y�� �m�i�h�j�y�e�h�q�_�g�b�_�� �j�_�a�m�e�v�l�Z�l�h�\����
�i�h�e�m�q�_�g�g�u�o���\���j�_�a�m�e�v�l�Z�l�_���j�_�Z�e�b�a�Z�p�b�b���i�h�b�k�d�h�\�h�]�h���a�Z�i�j�h�k�Z���\��Google. 

�G�Z�� �i�j�Z�d�l�b�d�_���� �^�Z�g�g�Z�y�� �d�e�Z�k�k�b�n�b�d�Z�p�b�y�� �a�Z�^�Z�q�� �^�e�y�� �h�[�m�q�_�g�b�y�� �k�� �m�q�b�l�_�e�_�f�� �y�\�e�y�_�l�k�y��
�m�k�e�h�\�g�h�c���� �l�Z�d�� �d�Z�d�� �f�g�h�]�b�_�� �b�a�� �w�l�b�o�� �a�Z�^�Z�q�� �g�Z�o�h�^�y�l�k�y�� �©�g�Z�� �k�l�u�d�_�ª�� �^�\�m�o�����Z�� �l�h�� �b�� �l�j�z�o�� �d�e�Z�k�k�h�\����
�H�^�g�Z�d�h���� �\�� �b�g�l�_�j�_�k�Z�o�� �i�j�Z�d�l�b�q�_�k�d�h�]�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �L�=�F�H���� �l�Z�d�h�_�� �^�_�e�_�g�b�_�� �\�� �y�\�g�h�f�� �\�b�^�_��
�h�[�_�k�i�_�q�b�\�Z�_�l�� �\�u�[�h�j�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�c�� �p�_�e�_�\�h�c�� �n�m�g�d�p�b�b�� �b�� �i�h�a�\�h�e�y�_�l�� �i�h�^�h�[�j�Z�l�v�� �g�Z�b�[�h�e�_�_��
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Abstract. This article describes the possibilities of using deep machine learning technology for use in 
decision support information systems in situational management of a portfolio of financial investments. The 
classification of deep machine learning technologies with a description of the main types of tasks solved by 
each class is given. The enlarged list of tasks solved by the executive module of the automated system of 
adaptive management of the portfolio of financial investments was refined. 
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�_�]�h���m�k�i�_�r�g�h�c���j�_�Z�e�b�a�Z�p�b�b�����b���� ��E J  �\���i�j�h�l�b�\�g�h�f���k�e�m�q�Z�_�� 

�K�e�_�^�m�y�� �i�j�_�^�i�h�e�h�`�_�g�b�x�� �j�Z�[�h�l�u�� �>���@���� �[�m�^�_�f�� �k�q�b�l�Z�l�v���� �q�l�h�� �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�� �f�h�`�_�l��
�g�_�d�Z�q�_�k�l�\�_�g�g�h�� �\�u�i�h�e�g�y�l�v�� �k�\�h�x�� �j�Z�[�h�l�m�� �i�h�� �j�_�Z�e�b�a�Z�p�b�b�� �i�j�h�_�d�l�Z�� �b�e�b�� �`�_�� �i�j�_�k�e�_�^�h�\�Z�l�v��
�k�h�[�k�l�\�_�g�g�m�x���\�u�]�h�^�m�����g�Z�i�j�b�f�_�j�����a�Z�d�m�i�Z�l�v���j�_�k�m�j�k�u���i�h���a�Z�\�u�r�_�g�g�u�f���p�_�g�Z�f���\���h�[�f�_�g���g�Z���e�b�q�g�u�_��
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�[�e�Z�]�Z���� �\�h�\�j�_�f�y�� �g�_�� �\�u�i�h�e�g�y�l�v�� �h�[�y�a�Z�l�_�e�v�k�l�\�Z�� �b�e�b�� �l�j�Z�l�b�l�v���a�g�Z�q�b�l�_�e�v�g�h�_�� �\�j�_�f�y�� �g�Z�� �h�n�h�j�f�e�_�g�b�_��
�^�h�d�m�f�_�g�l�h�\�� �b�� �l���i�������� �<�� �w�l�h�f�� �k�e�m�q�Z�_�� ���d�h�]�^�Z�� �m�k�b�e�b�y�� �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�y��- �g�b�a�d�b�_���� �\�_�j�h�y�l�g�h�k�l�v��
�m�k�i�_�r�g�h�k�l�b�� �i�j�h�_�d�l�Z��.lp p� ���� �?�k�e�b�� �`�_�� �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�� �a�Z�l�j�Z�q�b�\�Z�_�l�� �g�Z�� �j�_�Z�e�b�a�Z�p�b�x�� �i�j�h�_�d�l�Z��

�a�g�Z�q�b�l�_�e�v�g�u�_�����\�u�k�h�d�b�_�����m�k�b�e�b�y�����l�h���\�_�j�h�y�l�g�h�k�l�v��,hp p�  �]�^�_�� .h lp p�!  
�Q�Z�k�l�g�Z�y�� �\�u�]�h�^�Z���� �d�h�l�h�j�m�x�� �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�� �i�h�e�m�q�Z�_�l�� �i�j�b�� �g�_�^�h�[�j�h�k�h�\�_�k�l�g�h�f��

�i�h�\�_�^�_�g�b�b�����g�b�a�d�b�o���m�k�b�e�b�y�o�����a�Z�\�b�k�b�l���h�l���g�Z�q�Z�e�v�g�h�c���k�l�h�b�f�h�k�l�b���i�j�h�_�d�l�Z���b���k�h�k�l�Z�\�e�y�_�l��B J�˜ �����]�^�_��
0B �! �± �d�h�w�n�n�b�p�b�_�g�l���i�j�h�i�h�j�p�b�h�g�Z�e�v�g�h�k�l�b�� 

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

�<���i�j�_�^�e�Z�]�Z�_�f�h�f���b�g�\�_�k�l�h�j�m���d�h�g�l�j�Z�d�l�_���m�d�Z�a�u�\�Z�_�l�k�y�� 
�������g�Z�q�Z�e�v�g�Z�y���k�l�h�b�f�h�k�l�v���i�j�h�_�d�l�Z����J); 
������ �n�b�g�Z�g�k�h�\�u�_�� �k�j�_�^�k�l�\�Z���� �d�h�l�h�j�u�_�� �i�h�e�m�q�Z�l�� �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�� �b�� �b�g�\�_�k�l�h�j�� �\�� �k�e�m�q�Z�_��

�m�k�i�_�r�g�h�c���j�_�Z�e�b�a�Z�p�b�b���i�j�h�_�d�l�Z����eR  �b�� iR  �k�h�h�l�\�_�l�k�l�\�_�g�g�h���� 
�I�j�b���w�l�h�f���i�h�e�Z�]�Z�_�f�����q�l�h���\���k�e�m�q�Z�_���g�_�m�k�i�_�r�g�h�c���j�_�Z�e�b�a�Z�p�b�b���i�j�h�_�d�l�Z�����b���i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v����

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

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

�q�b�k�l�m�x���h�`�b�^�Z�_�f�m�x���\�u�]�h�^�m�� 

0 max.h h ip J p R A�D�˜ �˜ �� �� �o                                              (1) 
�I�j�b�� �w�l�h�f�� �d�h�g�l�j�Z�d�l�� �^�h�e�`�_�g�� �]�Z�j�Z�g�l�b�j�h�\�Z�l�v���� �q�l�h�� �i�j�_�^�i�j�b�g�b�f�Z�l�_�e�v�� �[�m�^�_�l�� �a�Z�l�j�Z�q�b�\�Z�l�v��

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

.h e l ep R p R B J�t �� �˜                                                        (2) 
�D�j�h�f�_�� �l�h�]�h���� �b�g�\�_�k�l�h�j�� �^�h�e�`�_�g�� �[�u�l�v�� �a�Z�b�g�l�_�j�_�k�h�\�Z�g�� �\�� �j�_�Z�e�b�a�Z�p�b�b�� �i�j�h�_�d�l�Z�� �l���_����

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

0.h ip R J A�˜ �t ��                                                            (3) 
�I�j�b�� �w�l�h�f�� �i�h�e�m�q�_�g�g�u�c�� �i�h�e�h�`�b�l�_�e�v�g�u�c�� �� �^�h�o�h�^�� �^�h�e�`�_�g�� �[�u�l�v�� �j�Z�k�i�j�_�^�_�e�_�g�� �f�_�`�^�m��

�i�j�_�^�i�j�b�g�b�f�Z�l�_�e�_�f���b���b�g�\�_�k�l�h�j�h�f�� 
.e iR R J�D�� � �˜                                                             (4) 

�H�]�j�Z�g�b�q�_�g�b�y���g�Z���i�_�j�_�f�_�g�g�u�_���f�h�^�_�e�b�� 
0,I �t                                                                    (5) 

, 0.e iR R �t                                                                (6) 
�A�Z�^�Z�q�Z�� �h�i�j�_�^�_�e�_�g�b�y�� �h�i�l�b�f�Z�e�v�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\�� �d�h�g�l�j�Z�d�l�Z�� �i�j�b�� �d�h�j�i�h�j�Z�l�b�\�g�h�f��

�n�b�g�Z�g�k�b�j�h�\�Z�g�b�b�� �i�j�h�_�d�l�Z�� ������-�������� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �a�Z�^�Z�q�m�� �e�b�g�_�c�g�h�]�h�� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y����
�i�_�j�_�f�_�g�g�u�f�b���\���d�h�l�h�j�h�c���y�\�e�y�x�l�k�y��, , .e iI R R  

�<�u�j�Z�`�Z�y�� �b�a�� �j�Z�\�_�g�k�l�\�Z�� �������� �� �i�_�j�_�f�_�g�g�m�x��,i eR J R�D� �˜ ��  �a�Z�^�Z�q�m�� ������-�������� �f�h�`�g�h�� �k�\�_�k�l�b�� �d��
�w�d�\�b�\�Z�e�_�g�l�g�h�c�����a�Z�^�Z�q�_���e�b�g�_�c�g�h�]�h���i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y���k�e�_�^�m�x�s�_�]�h���\�b�^�Z�� 

0 max,h ep R A� � � o                                                          (7) 

�� �� 0,h l eB J p p R�˜ �� �� �d                                                        (8) 

�� �� 01 ,h h ep J p R A�D�� �˜ �� �d                                                      (9) 

0,eJ R�D�� �˜ �� �d                                                               (10) 

, 0.eI R �t                                                                   (11) 
�M�^�h�[�k�l�\�h�� �a�Z�^�Z�q�b�� ������-���������� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �l�h�f���� �q�l�h�� �h�g�Z�� �k�h�^�_�j�`�b�l�� �^�\�_�� �i�_�j�_�f�_�g�g�u�_�� �b��
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�f�h�`�_�l���[�u�l�v���j�_�r�_�g�Z���]�j�Z�n�b�q�_�k�d�b���b�e�b���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���k�b�f�i�e�_�d�k-�f�_�l�h�^�Z���� 
�<�� �i�j�_�^�i�h�e�h�`�_�g�b�b���� �i�Z�j�Z�f�_�l�j�u�� �a�Z�^�Z�q�b�� �l�Z�d�h�\�u���� �q�l�h�� �h�i�l�b�f�Z�e�v�g�Z�y�� �l�h�q�d�Z�� �e�_�`�b�l�� �g�Z��

�i�_�j�_�k�_�q�_�g�b�b�� �i�j�y�f�u�o���� �h�i�j�_�^�_�e�y�_�f�u�o�� �k�h�h�l�g�h�r�_�g�b�y�f�b�� �������� �b�� ���������� �_�_�� �d�h�h�j�^�b�g�Z�l�u��
�j�Z�k�k�q�b�l�u�\�Z�x�l�k�y�����i�h���k�e�_�^�m�x�s�b�f���n�h�j�f�m�e�Z�f�� 
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                                            (13) 

�]�^�_�� .h lp p p�' � ��  
�J�Z�k�k�f�h�l�j�b�f�� �\�l�h�j�h�c�� �k�e�m�q�Z�c���� �d�h�]�^�Z�� �j�_�]�b�h�g�Z�e�v�g�u�_�� �h�j�]�Z�g�u�� �\�e�Z�k�l�b�� �a�Z�b�g�l�_�j�_�k�h�\�Z�g�u�� �\��

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

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

�K�h�]�e�Z�k�g�h�� �d�h�g�l�j�Z�d�l�m�� �\�_�j�o�g�_�]�h�� �m�j�h�\�g�y�� �]�h�k�m�^�Z�j�k�l�\�h�� �\�� �e�b�p�_�� �j�_�]�b�h�g�Z�e�v�g�u�o�� �h�j�]�Z�g�h�\��
�\�e�Z�k�l�b�� �\�� �g�Z�q�Z�e�_�� �i�j�h�_�d�l�Z�� �i�j�_�^�h�k�l�Z�\�e�y�_�l�� �k�m�[�k�b�^�b�x�� �\�� �j�Z�a�f�_�j�_��S ���� �d�h�l�h�j�Z�y�� �g�_�� �i�h�^�e�_�`�b�l��
�\�h�a�\�j�Z�l�m���� �I�j�b�� �j�_�]�b�h�g�Z�e�v�g�u�_�� �h�j�]�Z�g�u�� �\�e�Z�k�l�b�� �a�Z�b�g�l�_�j�_�k�h�\�Z�g�u�� �\�� �f�Z�d�k�b�f�b�a�Z�p�b�y�� �h�[�s�_�c��
�k�h�p�b�Z�e�v�g�h�c�� �i�h�e�_�a�g�h�k�l�b���� �h�i�j�_�^�_�e�y�_�f�h�c�� �d�Z�d�� �k�m�f�f�Z�� �q�Z�k�l�g�h�c�� �b�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c�� �\�u�]�h�^�u�� �h�l��
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Abstract.  This article is devoted to the development of mathematical tools to support the formation of 

contract parameters for corporate financing of socially significant projects in the region that ensure the 
coordination of the interests of participants. The paper offers two game-theoretic models. The first model 
allows you to determine the parameters of a contract between an entrepreneur and an investor without the 
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�I�h�y�\�e�y�x�l�k�y�� �b�g�g�h�\�Z�p�b�b���� �\�g�_�^�j�_�g�b�_�� �d�h�l�h�j�u�o�� �\�� �i�j�h�b�a�\�h�^�k�l�\�h�� �f�h�`�_�l�� �i�h�a�\�h�e�b�l�v�� �i�h�\�u�k�b�l�v��
�w�n�n�_�d�l�b�\�g�h�k�l�v�� �k�l�j�h�b�l�_�e�v�g�h�]�h�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �b�� �k�g�b�a�b�l�v�� �j�Z�k�o�h�^�u�� �g�Z�� �l�j�_�[�m�x�s�b�_�k�y���j�_�k�m�j�k�u����
�I�h�w�l�h�f�m�� �k�i�_�p�b�Z�e�b�k�l���� �h�l�\�_�l�k�l�\�_�g�g�u�c�� �a�Z�� �i�j�h�\�_�j�d�m�� �d�Z�q�_�k�l�\�Z�� �g�Z�� �k�\�h�_�f�� �i�j�_�^�i�j�b�y�l�b�b�� �^�h�e�`�_�g��
�h�l�k�e�_�`�b�\�Z�l�v���b�a�f�_�g�_�g�b�y �a�Z�d�h�g�h�^�Z�l�_�e�v�g�u�o���Z�d�l�h�\�����m�]�e�m�[�e�y�l�v���k�\�h�b���a�g�Z�g�b�y���\���k�l�j�h�b�l�_�e�v�g�h�c���k�n�_�j�_��
�b���i�h�\�u�r�Z�l�v���k�\�h�x���d�\�Z�e�b�n�b�d�Z�p�b�x�� 

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

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

�<�� �d�Z�q�_�k�l�\�_�� �f�_�l�h�^�Z�� �j�_�r�_�g�b�y�� �i�j�h�[�e�_�f�u�� �k�� �g�Z�e�b�q�b�_�f�� �f�g�h�]�h�d�j�b�l�_�j�b�Z�e�v�g�h�]�h�� �\�u�[�h�j�Z��
�f�h�`�g�h�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �i�j�b�g�p�b�i�� �i�_�j�_�o�h�^�Z�� �d�� �h�^�g�h�d�j�b�l�_�j�b�Z�e�v�g�h�c�� �a�Z�^�Z�q�_�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f��
�f�_�l�h�^�Z���k�\�z�j�l�d�b���d�j�b�l�_�j�b�_�\�� �K�m�l�v���Z�^�^�b�l�b�\�g�h�]�h���f�_�l�h�^�Z �a�Z�d�e�x�q�Z�_�l�k�y���\���l�h�f�����q�l�h���p�_�e�_�\�Z�y���n�m�g�d�p�b�y��
���h�[�h�[�s�_�g�g�u�c�� �d�j�b�l�_�j�b�c���� �h�[�j�Z�a�m�_�l�k�y�� �i�m�l�_�f�� �k�e�h�`�_�g�b�y�� �g�h�j�f�b�j�h�\�Z�g�g�u�o�� �a�g�Z�q�_�g�b�c�� �q�Z�k�l�g�u�o��
�d�j�b�l�_�j�b�_�\��[2]. �Q�Z�k�l�g�u�_���d�j�b�l�_�j�b�b���b�f�_�x�l���j�Z�a�e�b�q�g�m�x���n�b�a�b�q�_�k�d�m�x���i�j�b�j�h�^�m���b���\���k�h�h�l�\�_�l�k�l�\�b�b���k��
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�w�l�b�f�� �j�Z�a�e�b�q�g�m�x�� �j�Z�a�f�_�j�g�h�k�l�v���� �I�h�w�l�h�f�m�� �i�j�b�� �h�[�j�Z�a�h�\�Z�g�b�b�� �h�[�h�[�s�_�g�g�h�]�h�� �d�j�b�l�_�j�b�y�� �k�e�_�^�m�_�l��
�h�i�_�j�b�j�h�\�Z�l�v�� �g�_�� �k�� �©�g�Z�l�m�j�Z�e�v�g�u�f�b�ª�� �d�j�b�l�_�j�b�y�f�b���� �Z�� �k�� �b�o�� �g�h�j�f�b�j�h�\�Z�g�g�u�f�b�� �a�g�Z�q�_�g�b�y�f�b����
�G�h�j�f�b�j�h�\�Z�g�g�u�c�� �d�j�b�l�_�j�b�c- �w�l�h�� �h�l�g�h�r�_�g�b�_�� �©�g�Z�l�m�j�Z�e�v�g�h�]�h�ª�� �q�Z�k�l�g�h�]�h�� �d�j�b�l�_�j�b�y�� �d�� �g�_�d�h�l�h�j�h�c��
�g�h�j�f�b�j�m�x�s�_�c�� �\�_�e�b�q�b�g�_���� �b�a�f�_�j�y�x�s�_�c�k�y�� �\�� �l�_�o�� �`�_�� �_�^�b�g�b�p�Z�o���� �q�l�h�� �b�� �k�Z�f�� �d�j�b�l�_�j�b�c���� �I�j�b�� �w�l�h�f��
�\�u�[�h�j���g�h�j�f�b�j�m�x�s�_�]�h���^�_�e�b�l�_�e�y���^�h�e�`�_�g���[�u�l�v���e�h�]�b�q�_�k�d�b���h�[�h�k�g�h�\�Z�g��[3]. 

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

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

�H�[�h�a�g�Z�q�b�f�� �l�j�b�� �\�b�^�Z �m�l�_�i�e�b�l�_�e�_�c�� �\�� �b�k�i�h�e�v�a�h�\�Z�g�b�b�� �d�h�l�h�j�u�o�� �a�Z�b�g�l�_�j�_�k�h�\�Z�g�Z��
�h�j�]�Z�g�b�a�Z�p�b�y�� �d�Z�d���i�j�h�_�d�l�u��A, B �b��C. �H�k�m�s�_�k�l�\�e�y�y���^�Z�g�g�u�c���\�u�[�h�j�� �g�_�h�[�o�h�^�b�f�h���i�j�b�g�b�f�Z�l�v���\�h��
�\�g�b�f�Z�g�b�_�� �l�Z�d�b�_�� �n�Z�d�l�h�j�u�� �d�Z�d���� �k�l�h�b�f�h�k�l�v�� �j�Z�[�h�l���� �\�j�_�f�y�� �b�o�� �\�u�i�h�e�g�_�g�b�y���� �w�n�n�_�d�l�b�\�g�h�k�l�v�� 
�j�_�g�l�Z�[�_�e�v�g�h�k�l�v���b�g�\�_�k�l�b�p�b�c���b���k�h�\�f�_�s�_�g�b�_���k�l�j�h�b�l�_�e�v�g�u�o���j�Z�[�h�l���\�h���\�j�_�f�_�g�b (�k�f�����l�Z�[�e������). 

 
�L�Z�[�e�b�p�Z������ 

�D�j�b�l�_�j�b�b���h�p�_�g�d�b���i�j�h�_�d�l�h�\ 
 

 
 

�D�j�b�l�_�j�b�c���h�p�_�g�d�b 

 
�H�p�_�g�b�\�Z�_�f�u�_���i�j�h�_�d�l�u 
�:  �< �K 

�K�l�h�b�f�h�k�l�v���j�Z�[�h�l�����D���� 780 665 695 
�<�j�_�f�y���\�u�i�h�e�g�_�g�b�y���j�Z�[�h�l�����D���� 14 26 16 

�D�h�w�n�n�b�p�b�_�g�l���w�n�n�_�d�l�b�\�g�h�k�l�b�����D���� 0.36 0.32 0.34 
�B�g�^�_�d�k���j�_�g�l�Z�[�_�e�v�g�h�k�l�b���b�g�\�_�k�l�b�p�b�c�����D���� 1.25 1.95 1.44 

�D�h�w�n�n�b�p�b�_�g�l���k�h�\�f�_�s�_�g�g�h�k�l�b  ���D���� 0.35 0.26 0.41 
 
�I�j�h�\�_�^�_�f���g�h�j�f�b�j�h�\�Z�g�b�_���d�j�b�l�_�j�b�_�\���h�p�_�g�d�b�� 
�I�j�b���w�l�h�f�����n�h�j�f�m�e�Z���^�e�y���i�j�b�\�_�^�_�g�b�y���i�h�d�Z�a�Z�l�_�e�_�c���h�j�b�_�g�l�b�j�h�\�Z�g�g�u�o���g�Z���f�Z�d�k�b�f�m�f���� 
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�h�i�j�_�^�_�e�y�_�f�u�_���i�h���k�e�_�^�m�x�s�b�f���n�h�j�f�m�e�Z�f���� 
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E 
Ù�ä 
Ú�ž�“�•�”  (4) 
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�D�j�b�l�_�j�b�c���D���������T�à �Ü�á
L �y�z�r
F �r�ä�s �Û�y�z�r
L �y�r�t; �T�à�Ô�ë
L �y�v�r
E �r�ä�s �Û�x�{�w
L �z�s�w;  
�D�j�b�l�_�j�b�c���D�������T�à�Ü�á
L �s�v
F �r�ä�s �Û�s�v
L �s�u�ä�x; �T�à�Ô�ë
L �t�x
E �r�ä�s �Û�s�v
L �t�y�ä�v; 
�D�j�b�l�_�j�b�c���D�������T�à�Ü�á
L �r�ä�u�t
F �r�ä�s �Û �r�ä�u�t
L �r�ä�t�{�z; �T�à�Ô�ë
L �r�ä�u�x
E �r�ä�s �Û �r�ä�u�t
L �r�ä�u�{; 
�D�j�b�l�_�j�b�c���D�������T�à�Ü�á
L �s�ä�t�w
F �r�ä�s �Û �s�ä�t�w
L �s�ä�r�u�w; �T�à�Ô�ë
L �s�ä�{�w
E �r�ä�s �Û �s�ä�t�w
L �t�ä�r�x�w; 
�D�j�b�l�_�j�b�c���D�������T�à�Ü�á
L �r�ä�u�w
F �r�ä�s �Û �r�ä�u�w
L �r�ä�u�t�u; �T�à�Ô�ë
L �r�ä�v�s
E �r�ä�s �Û �r�ä�u�w
L �r�ä�v�v�w; 
�I�j�_�`�^�_���q�_�f���h�i�j�_�^�_�e�y�l�v���\�_�k�h�\�u�_���d�h�w�n�n�b�p�b�_�g�l�u�����o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�_���\�Z�`�g�h�k�l�v���d�Z�`�^�h�]�h��

�b�a�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o�� �d�j�b�l�_�j�b�_�\���� �^�e�y�� �m�^�h�[�k�l�\�Z�� �a�Z�i�b�r�_�f�� �i�j�h�g�h�j�f�b�j�h�\�Z�g�g�u�_�� �a�g�Z�q�_�g�b�y��
�h�p�_�g�b�\�Z�_�f�u�o���g�Z�f�b���d�j�b�l�_�j�b�_�\���\���l�Z�[�e�b�p�m�����k�f�����l�Z�[�e����2). 

 
�L�Z�[�e�b�p�Z������ 

�I�j�h�g�h�j�f�b�j�h�\�Z�g�g�u�_���a�g�Z�q�_�g�b�y���d�j�b�l�_�j�b�_�\ 
 

 
 

�D�j�b�l�_�j�b�c���h�p�_�g�d�b 

 
�H�p�_�g�b�\�Z�_�f�u�_���i�j�h�_�d�l�u 

�:  �< �K 

�K�l�h�b�f�h�k�l�v���j�Z�[�h�l�����D���� 0.542 0.384 0.254 
�<�j�_�f�y���\�u�i�h�e�g�_�g�b�y���j�Z�[�h�l�����D���� 0.591 0.072 0.745 

�D�h�w�n�n�b�p�b�_�g�l���w�n�n�_�d�l�b�\�g�h�k�l�b�����D���� 0.582 0.221 0.5 
�B�g�^�_�d�k���j�_�g�l�Z�[�_�e�v�g�h�k�l�b���b�g�\�_�k�l�b�p�b�c�����D���� 0.067 0.776 0.231 

�D�h�w�n�n�b�p�b�_�g�l���k�h�\�f�_�s�_�g�g�h�k�l�b  ���D���� 0.346 0.076 0.788 
 
�K�e�_�^�m�x�s�b�f���w�l�Z�i�h�f���y�\�e�y�_�l�k�y���h�i�j�_�^�_�e�_�g�b�_���\�_�k�h�\�u�o���d�h�w�n�n�b�p�b�_�g�l�h�\�����o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o��

�\�Z�`�g�h�k�l�v���d�Z�`�^�h�]�h���b�a���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���d�j�b�l�_�j�b�_�\���� �H�p�_�g�d�Z���h�k�m�s�_�k�l�\�e�y�e�Z�k�v���\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k��
9-�l�b�� �[�Z�e�v�g�h�c�� �r�d�Z�e�h�c���� �i�j�_�^�e�h�`�_�g�g�h�c�� �Z�f�_�j�b�d�Z�g�k�d�b�f�� �f�Z�l�_�f�Z�l�b�d�h�f�� �L�h�f�Z�k�h�f�� �K�Z�Z�l�b�� �d�h�l�h�j�Z�y��
�i�j�_�^�k�l�Z�\�e�_�g�Z���\���l�Z�[�e�b�p�_�����k�f�����l�Z�[�e����3). 

 
�L�Z�[�e�b�p�Z������ 

�R�d�Z�e�Z���h�p�_�g�d�b���h�l�g�h�k�b�l�_�e�v�g�h�c���\�Z�`�g�h�k�l�b���L�����K�Z�Z�l�b 
 

�‹  
�B�g�l�_�g�k�b�\�g�h�k�l�v��
�h�l�g�h�k�b�l�_�e�v�g�h�c��

�\�Z�`�g�h�k�l�b 

�D�Z�q�_�k�l�\�_�g�g�Z�y��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z 

�B�g�l�_�g�k�b�\�g�h�k�l�v��
�h�l�g�h�k�b�l�_�e�v�g�h�c��

�\�Z�`�g�h�k�l�b 

�D�Z�q�_�k�l�\�_�g�g�Z�y��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z 

1 1 �J�Z�\�g�h�a�g�Z�q�g�u�_��
�h�[�t�_�d�l�u 

1 �J�Z�\�g�h�a�g�Z�q�g�u�_��
�h�[�t�_�d�l�u 

2 3 
�M�f�_�j�_�g�g�h�_��

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

1/3 �Q�m�l�v���f�_�g�_�_���\�Z�`�g�h����
�g�_�k�d�h�e�v�d�h���o�m�`�_ 

3 5 �K�m�s�_�k�l�\�_�g�g�h�_��
�i�j�_�\�h�k�o�h�^�k�l�\�h 

1/5  
�O�m�`�_�����f�_�g�_�_���\�Z�`�g�h 

4 7 
�A�g�Z�q�b�l�_�e�v�g�h���e�m�q�r�_����

�\�Z�`�g�_�_ 1/7 
 

�A�g�Z�q�b�l�_�e�v�g�h���o�m�`�_ 

5 9 

�I�j�b�g�p�b�i�b�Z�e�v�g�h��
�\�Z�`�g�_�_�����d�j�Z�c�g�_��

�k�b�e�v�g�h�_��
�i�j�_�\�h�k�o�h�^�k�l�\�h 

1/9 

 
�I�j�b�g�p�b�i�b�Z�e�v�g�h��

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

�‡�•�•
�ñ 
L

�Ã�‡�•�•

�“
 

(5) 

 
�]�^�_�����Ã�=�Ü�Ý�± �k�m�f�f�Z���h�p�_�g�h�d���\�Z�`�g�h�k�l�b�����\�k�_�o���w�d�k�i�_�j�l�h�\�����i�h���d�Z�`�^�h�f�m���d�j�b�l�_�j�b�x���� 
m- �d�h�e�b�q�_�k�l�\�h���w�d�k�i�_�j�l�h�\���� 
�I�j�b�� �k�j�Z�\�g�_�g�b�b�� �d�j�b�l�_�j�b�y�� �k�� �k�Z�f�b�f�� �k�h�[�h�c���� �\�� �\�b�^�m�� �j�Z�\�g�h�a�g�Z�q�g�h�k�l�b�� �h�[�t�_�d�l�h�\�� �k�j�Z�\�g�_�g�b�y����

�i�j�b�k�\�Z�b�\�Z�_�l�k�y�� �h�p�_�g�d�Z�� ������ �l�Z�d�b�f�� �h�[�j�Z�a�h�f���� �]�e�Z�\�g�Z�y�� �^�b�Z�]�h�g�Z�e�v�� �f�Z�l�j�b�p�u�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y��
�k�h�k�l�h�y�s�_�c���b�a���_�^�b�g�b�p�����k�f�����l�Z�[�e����4). 

 
�L�Z�[�e�b�p�Z������ 

�J�_�a�m�e�v�l�b�j�m�x�s�Z�y���f�Z�l�j�b�p�Z���i�Z�j�g�u�o���k�j�Z�\�g�_�g�b�c 
 

 
�D�j�b�l�_�j�b�c��

�h�p�_�g�d�b 

 
�D�� 

 
�D�� 

 
�D�� 

 
�D�� 

 
�D�� 

 

�D�� 1 2 �v 7 8 

�D�� �s
�t
 

1 �u 6 7 

�D�� �s
�v
 

�s
�u
 

1 2 4 

�D�� �s
�y
 

�s
�x
 

�s
�t
 

1 �t 

�D�� �s
�z
 

�s
�y
 

�s
�v
 

�s
�t
 

1 

�™ 2.018 3.643 8.75 16.5 22 

 
�D�Z�`�^�u�c�� �w�e�_�f�_�g�l���=�Ü�Ý

�ñ�ñ �f�Z�l�j�b�p�u�� �h�i�j�_�^�_�e�y�_�l�k�y���� �d�Z�d�� �q�Z�k�l�g�h�_�� �h�l�� �^�_�e�_�g�b�y�� �w�e�_�f�_�g�l�Z���=�Ü�Ý
�ñ �g�Z��

�k�m�f�f�m���w�e�_�f�_�g�l�h�\���k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h���k�l�h�e�[�p�Z���f�Z�l�j�b�p�u���:
ü. 

�•�ñ�ñ
L

�É

�È
�Ç

�r�ä�w �r�ä�w�w �r�ä�v�x �r�ä�v�t �r�ä�u�x
�r�ä�t�w �r�ä�t�y �r�ä�u�v �r�ä�u�x �r�ä�u�t
�r�ä�s�t �r�ä�r�{ �r�ä�s�s �r�ä�s�t �r�ä�s�z
�r�ä�r�y �r�ä�r�w �r�ä�r�x �r�ä�r�x �r�ä�r�{
�r�ä�r�x �r�ä�r�v �r�ä�r�u �r�ä�r�u �r�ä�r�w�Ì

�Ë
�Ê

 

�I�h�e�m�q�b�\�� �\�k�i�h�f�h�]�Z�l�_�e�v�g�m�x�� �f�Z�l�j�b�p�m�� �:
ü
ü���� �h�i�j�_�^�_�e�b�f�� �k�h�[�k�l�\�_�g�g�u�c�� �\�_�d�l�h�j���� �>�e�y�� �w�l�h�]�h��
�i�h�k�l�j�h�q�g�h���k�m�f�f�b�j�m�_�f���w�e�_�f�_�g�l�u���f�Z�l�j�b�p�u���:
ü
ü �b���j�Z�a�^�_�e�b�f�����\�u�q�b�k�e�_�g�g�u�_���a�g�Z�q�_�g�b�y���g�Z���i�h�j�y�^�h�d��
�f�Z�l�j�b�p�u��n=5. 

1) �T�5 
L
�Ã�Ô�-�Õ

�ò�ò

�á

L

�6�ä�6�=

�9

L �r�ä�v�x; 

2) �T�6 
L
�Ã�Ô�.�Õ

�ò�ò

�á

L

�5�ä�9�9

�9

L �r�ä�u; 

3) �T�7 
L
�Ã�Ô�/�Õ

�ò�ò

�á

L

�4�ä�:�7

�9

L �r�ä�s�u; 

4) �T�8 
L
�Ã�Ô�0�Õ

�ò�ò

�á

L

�4�ä�7�7

�9

L �r�ä�r�y; 

5) �T�9 
L
�Ã�Ô�1�Õ

�ò�ò

�á

L

�4�ä�6�5

�9

L �r�ä�r�v. 
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�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�h�e�m�q�Z�_�f�� �k�h�[�k�l�\�_�g�g�u�c�� �\�_�d�l�h�j�� �f�Z�l�j�b�p�u�� �i�Z�j�g�u�o�� �k�j�Z�\�g�_�g�b�c����
�<�r�ä�v�x�â ���r�ä�u�â ���r�ä�s�u�â ���r�ä�r�y�â ���r�ä�r�v�=���� �w�e�_�f�_�g�l�u�� �d�h�l�h�j�h�]�h�� �y�\�e�y�x�l�k�y�� �\�_�k�h�\�u�f�b�� �d�h�w�n�n�b�p�b�_�g�l�Z�f�b����
�h�p�_�g�b�\�Z�_�f�u�o���d�j�b�l�_�j�b�_�\���� 

�<�u�q�b�k�e�b�f���h�l�g�h�r�_�g�b�_���k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b���i�h���k�e�_�^�m�x�s�_�c���n�h�j�f�m�e�_�� 
 

�o�~
L
�o�u

�y�:�o�u�;
���á 

(6) 

 
�]�^�_��M(CI) �± �f�Z�l�_�f�Z�l�b�q�_�k�d�h�_���h�`�b�^�Z�g�b�_���b�g�^�_�d�k�Z���k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b���� 
M(CI)=1.41;  
CI �± �b�g�^�_�d�k���k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b�����h�i�j�_�^�_�e�y�_�f�u�c���i�h���n�h�j�f�m�e�_�� 
 

�o�u
L
�Å�“�‡�ž 
F �”

�” 
F 
Ú
���á 

(7) 

 
�]�^�_��n�± �i�h�j�y�^�h�d���f�Z�l�j�b�p�u�� 
�ã�à�Ô�ë�± �f�Z�d�k�b�f�Z�e�v�g�h�_���k�h�[�k�l�\�_�g�g�h�_���q�b�k�e�h���� 
�>�e�y�� �g�Z�o�h�`�^�_�g�b�y���ã�à�Ô�ë �g�_�h�[�o�h�^�b�f�h�� �m�f�g�h�`�b�l�v�� �f�Z�l�j�b�p�m��A
ü �g�Z�� �k�h�[�k�l�\�_�g�g�u�c�� �\�_�d�l�h�j����

�J�_�a�m�e�v�l�Z�l�u���h�l�j�Z�`�_�g�u���\���l�Z�[�e�b�p�_ ���k�f�����l�Z�[�e����5). 
 

�L�Z�[�e�b�p�Z������ 
�<�k�i�h�f�h�]�Z�l�_�e�v�g�Z�y���l�Z�[�e�b�p�Z���^�e�y���g�Z�o�h�`�^�_�g�b�y���Å�“�‡�ž 

 
 
�D�j�b�l�_�j�b�c��
�h�p�_�g�d�b 

 
�D�� 

 
�D�� 

 
�D�� 

 
�D�� 

 
�D�� 
 

 
X 

 
Y 

�D�� 1 2 �v 7 8 0.46 2.41 

�D�� �s
�t
 

1 �u 6 7 0.30 1.63 

�D�� �s
�v
 

�s
�u
 

1 2 4 0.13 0.65 

�D�� �s
�y
 

�s
�x
 

�s
�t
 

1 �t 0.07 0.33 

�D�� �s
�z
 

�s
�y
 

�s
�v
 

�s
�t
 

1 0.04 0.21 

 

�Å�“�‡�ž 
L

Ú
�”


Í
�Ÿ�•

�ž�•

�”

�•�@
Ú

 
 

(8) 

 

�ã�à�Ô�ë
L
�5

�9
�Û �@

�6�ä�8�5

�4�ä�8�:

E

�5�ä�:�7

�4�ä�7�4

E

�4�ä�:�9

�4�ä�5�7

E

�4�ä�7�7

�4�ä�4�;

E

�4�ä�6�5

�4�ä�4�8
�A 
L �w�ä�s�t�y  

�%�+
L
�w�ä�s�t�y
F �w

�w 
F �s

L �r�ä�r�u�s�z 

 �%�4
L
�4�ä�4�7�5�<

�5�ä�5�6

L �r�ä�r�t�z�u�{.  

�F�Z�l�j�b�p�Z���k�q�b�l�Z�_�l�k�y���k�h�]�e�Z�k�h�\�Z�g�g�h�c���\���l�h�f���k�e�m�q�Z�_�����_�k�e�b��CR �g�_���i�j�_�\�u�r�Z�_�l�������������\���^�Z�g�g�h�c��
�k�b�l�m�Z�p�b�b��CR� �����������������q�l�h���i�h�a�\�h�e�y�_�l���k�q�b�l�Z�l�v���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�m�x���f�Z�l�j�b�p�m��A
ü �k�h�]�e�Z�k�h�\�Z�g�g�h�c���� 
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�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �k�j�_�^�b���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���d�j�b�l�_�j�b�_�\���g�Z�b�[�h�e�_�_���\�Z�`�g�u�f���� �i�h���j�_�a�m�e�v�l�Z�l�Z�f��
�h�p�_�g�d�b���� �y�\�e�y�_�l�k�y�� �d�j�b�l�_�j�b�c�� �k�l�h�b�f�h�k�l�b�� �j�Z�[�h�l�� �������������� �a�Z�� �g�b�f�� �k�e�_�^�m�_�l�� �d�j�b�l�_�j�b�c�� �\�j�_�f�_�g�b��
�\�u�i�h�e�g�_�g�b�y�� �j�Z�[�h�l�� �������������� �^�Z�e�_�_�� �d�h�w�n�n�b�p�b�_�g�l�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �������������� �i�h�k�e�_�� �± �b�g�^�_�d�k��
�j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �b�g�\�_�k�l�b�p�b�c�� ������������ �G�Z�� �i�y�l�h�_�� �i�h�� �i�j�b�h�j�b�l�_�l�g�h�k�l�b�� �f�_�k�l�h�� �i�j�b�o�h�^�b�l�k�y�� �d�j�b�l�_�j�b�c��
�d�h�w�n�n�b�p�b�_�g�l�Z���k�h�\�f�_�s�z�g�g�h�k�l�b���j�Z�[�h�l���i�h���i�j�h�_�d�l�m�������������� 

�K�� �m�q�z�l�h�f�� �\�u�q�b�k�e�_�g�g�u�o�� �\�_�k�h�\�u�o�� �d�h�w�n�n�b�p�b�_�g�l�h�\���� �h�i�j�_�^�_�e�y�_�f�� �j�_�c�l�b�g�]��
�i�j�_�^�i�h�q�l�b�l�_�e�v�g�h�k�l�b���d�Z�`�^�h�]�h���b�a���i�j�_�^�e�h�`�_�g�g�u�o���f�_�j�h�i�j�b�y�l�b�c�� 
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������ �I�j�h�_�d�l�� �:�����4�5 
L �r�ä�v�x�Û �r�ä�x�u�t
E �r�ä�u �Û �r�ä�x�y�w
E �r�ä�s�u�Û �r�ä�x�z�{
E �r�ä�r�y�Û �r�ä�s�u�{
E �r�ä�r�v�Û

�r�ä�v�v�u
L �r�ä�x�s�x�{�{; 
������ �I�j�h�_�d�l�� �<�����4�6 
L �r�ä�v�x�Û �r�ä�v�y�u
E �r�ä�u �Û �r�ä�s�v�{
E �r�ä�s�u�Û �r�ä�u�s�s
E �r�ä�r�y�Û �r�ä�z�x�s
E �r�ä�r�v�Û

�r�ä�s�v�r
L �r�ä�u�y�r�s; 
������ �I�j�h�_�d�l�� �K�����4�7 
L �r�ä�v�x�Û �r�ä�u�x�y
E �r�ä�u �Û �r�ä�z�w�s
E �r�ä�s�u�Û �r�ä�w 
E �r�ä�r�y�Û �r�ä�u�u�s
E �r�ä�r�v�Û

�r�ä�z�x�r
L �r�ä�w�w�w�t; 
�<�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �i�j�h�\�_�^�z�g�g�h�c�� �h�p�_�g�d�h�c���� �i�j�h�_�d�l�u�� �j�Z�k�i�j�_�^�_�e�y�x�l�k�y�� �k�e�_�^�m�x�s�b�f��

�h�[�j�Z�a�h�f�����g�Z���i�_�j�\�h�f���f�_�k�l�_���i�j�h�_�d�l���:�����g�Z���\�l�h�j�h�f���± �i�j�h�_�d�l���K���b���l�j�_�l�v�_���f�_�k�l�h���a�Z�g�b�f�Z�_�l���i�j�h�_�d�l���<�� 
�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �k�� �i�h�f�h�s�v�x�� �i�j�b�f�_�g�_�g�b�y�� �f�_�l�h�^�Z�� �Z�^�^�b�l�b�\�g�h�c�� �k�\�_�j�l�d�b�� �d�j�b�l�_�j�b�_�\��

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

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

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

 
�;�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�b�c���k�i�b�k�h�d 

 
1.  �;�Z�j�d�Z�e�h�\���K�����:�������;�Z�m�l�b�g�Z���?�����<�������;�_�d�b�j�h�\�Z���H�����G�����>�b���^�j���@���M�i�j�Z�\�e�_�g�b�_���i�j�h�_�d�l�Z�f�b�����i�m�l�v���d��

�m�k�i�_�o�m���>�L�_�d�k�l�@�������m�q�_�[�g�h-�f�_�l�h�^�b�q�_�k�d�b�c���d�h�f�i�e�_�d�k�����������<�h�j�h�g�_�`�������J�b�l�f����������������- ���������k�� 
2. �����K�����:�����;�Z�j�d�Z�e�h�\�����?�����<�����;�Z�m�l�b�g�Z�����H�����G�����;�_�d�b�j�h�\�Z�����Y�����K�����K�l�j�h�]�Z�g�h�\�Z�������M�i�j�Z�\�e�_�g�q�_�k�d�b�_��

�j�_�r�_�g�b�y�����l�_�h�j�_�l�b�q�_�k�d�b�_���h�k�g�h�\�u���>�L�_�d�k�l�@�������m�q�_�[�g�h�_���i�h�k�h�[�b�_���<�h�j�h�g�_�`�������J�B�L�F����������������- ���������k�� 
������ �;�m�j�d�h�\�� �<���G������ �;�Z�j�d�Z�e�h�\�� �K���:������ �A�h�e�h�l�Z�j�_�\�� �>���G���� �A�Z�^�Z�q�Z�� �k�b�g�l�_�a�Z�� �h�[�t�_�f�h�\�� �h�i�_�j�Z�p�b�c�� �\��

�m�i�j�Z�\�e�_�g�b�b���i�j�h�_�d�l�Z�f�b���������W�d�h�g�h�f�b�d�Z���b���f�_�g�_�^�`�f�_�g�l���k�b�k�l�_�f�� �m�i�j�Z�\�e�_�g�b�y�����������������<�u�i���‹������������������
�K����������-231 . 

4. �;�Z�j�d�Z�e�h�\�� �K���:������ �;�m�j�d�h�\�Z�� �B���<������ �D�m�j�h�q�d�Z�� �I���G������ �F�b�o�b�g�� �I���<���� �F�h�^�_�e�b�� �b�� �f�_�l�h�^�u��
�m�i�j�Z�\�e�_�g�b�y���k�l�j�h�b�l�_�e�v�g�u�f�b���i�j�h�_�d�l�Z�f�b�����F�������M�e�Z�g�h�\-�i�j�_�k�k�����������������± ���������k�� 



101 
 

5. �;�_�d�b�j�h�\�Z���H���G���:�]�Z�n�h�g�h�\�Z���F���K���������� �?�e�_�k�x�l�b�d�h�\�Z�� �<���K���� �F�_�l�h�^�u���f�_�g�_�^�`�f�_�g�l�Z���d�Z�q�_�k�l�\�Z��
�d�Z�d�� �b�g�k�l�m�f�_�g�l�� �h�[�_�k�i�_�q�_�g�b�y�� �d�h�g�d�m�j�_�g�l�h�k�i�h�k�h�[�g�h�k�l�b�� �h�j�]�Z�g�b�a�Z�p�b�b������ �F�_�`�^�m�g�Z�j�h�^�g�u�c��
�k�l�m�^�_�g�q�_�k�d�b�c���g�Z�m�q�g�u�c���\�_�k�l�g�b�d. �± 2016. �± �‹�������� 

6. �K�_�f�_�g�h�\�� �I���B������ �;�Z�j�d�Z�e�h�\�� �K���:������ �;�m�j�d�h�\�� �<���G������ �D�m�j�h�q�d�Z�� �I���G������ �I�h�e�h�\�b�g�d�b�g�Z�� �:���B����
�H�i�l�b�f�b�a�Z�p�b�h�g�g�u�_�� �f�h�^�_�e�b�� �b�� �f�_�l�h�^�u�� �\�� �m�i�j�Z�\�e�_�g�b�b�� �k�l�j�h�b�l�_�e�v�g�u�f�� �i�j�h�b�a�\�h�^�k�l�\�h�f���� �<�h�j�h�g�_�`����
�G�Z�m�q�g�Z�y���d�g�b�]�Z�����������������± ���������k�� 

7. �;�Z�j�d�Z�e�h�\�� �K���:������ �;�m�j�d�h�\�Z�� �B���<������ �D�h�e�i�Z�q�_�\�� �<���G������ �D�h�l�_�g�d�h�� �:���F������ �I�h�l�Z�i�_�g�d�h�� �:���F����
�H�i�l�b�f�b�a�Z�p�b�h�g�g�u�_���f�h�^�_�e�b���b���f�_�o�Z�g�b�a�f�u���\���m�i�j�Z�\�e�_�g�b�b���i�j�h�_�d�l�Z�f�b�����<�h�j�h�g�_�`�����<�=�:�K�M���������������� �± 
���������k�� 

8. �:�e�n�_�j�h�\�� �<���B������ �;�Z�j�d�Z�e�h�\�� �K���:������ �;�m�j�d�h�\�� �<���G������ �D�m�j�h�q�d�Z�� �I���G������ �O�h�j�h�o�h�j�^�b�g�Z�� �G���<������
�R�b�i�b�e�h�\�� �<���G���� �I�j�b�d�e�Z�^�g�u�_�� �a�Z�^�Z�q�b�� �m�i�j�Z�\�e�_�g�b�y�� �k�l�j�h�b�l�_�e�v�g�u�f�b�� �i�j�h�_�d�l�Z�f�b���� �<�h�j�h�g�_�`: 
�P�_�g�l�j�Z�e�v�g�h-�Q�_�j�g�h�a�_�f�g�h�_ �d�g�b�`�g�h�_ �b�a�^�Z�l�_�e�v�k�l�\�h, 2008. �± 765 �k. 

 
 
IMPROVING THE BUILDING LEVEL OF PRODUCTION USING THE METHOD 

OF ADDITIVE CONVULTION OF CRITERIA 

O.N. Bekirova, I.S. Nikitin, E.A. Rogozina 

Bekirova Olga Nikolaevna, Voronezh State Technical University, candidate 
of economic sciences, associate professor, associate professor of the Department of 
Management 
Russia, Voronezh, e-mail: bekiron@mail.ru, tel.: + 7-920-410-39-09 
Nikitin Ilya Sergeevich, Voronezh State Technical University, graduate student of Department 
of Management 
Russia, Voronezh, e-mail: upr_stroy_kaf@vgasu.vrn.ru, ph.: +7-473-276-40-07 
Rogozina Elena Andreevna, Voronezh State Technical University, undergraduate of the 
Department of Management 
Russia, Voronezh, e-mail: rogoozinaelena@inbox.ru, tel..: + 7-908-141-32-20 

 
 

Abstract. To date, the problem of improving the quality level of construction is still relevant. This is 
primarily due to the fact that the market economy does not stand still and constantly imposes new requirements 
on the level of quality of construction products and work. Any enterprise must ensure the proper quality of 
construction production in order to be able to conduct successful activities in the conditions of fierce 
competition. Quality is important not only for consumers, but also for the construction organization itself, since 
an appropriate level of quality can reduce production costs and increase work efficiency. 

The article describes the main aspects of increasing the general level of quality of construction 
production by improving the methods of making important management decisions using the additive method of 
convolution of criteria. The adoption of competent, well-considered decisions is very important to improve the 
quality of construction, the necessary condition for the successful operation of any construction company is to 
ensure quality and competitiveness. In order to achieve this, it is important for organizations to have a well-
constructed organizational mechanism that includes the quality and level of staff qualification, the technical 
�D�Q�G�� �W�H�F�K�Q�R�O�R�J�L�F�D�O�� �O�H�Y�H�O�� �R�I�� �W�K�H�� �R�U�J�D�Q�L�]�D�W�L�R�Q�¶�V�� �P�D�W�H�U�L�D�O�� �E�D�V�H�� �D�Q�G�� �W�K�H�� �S�H�U�I�H�F�W�L�R�Q�� �R�I�� �L�W�V�� �R�U�J�D�Q�L�]�D�W�L�R�Q�D�O�� �D�Q�G��
managerial structure. 

 
Key words: competitiveness; additive convolution of criteria; quality; making decisions; construction; 

mathematical methods; Building company; construction quality; quality control; control; decision making 
process; multicriteria task.. 
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�:�G�:�E�B�A �W�N�N�?�D�L�B�<�G�H�K�L�B �:�G�L�B�D�J�B�A�B�K�G�H�=�H �M�I�J�:�<�E�?�G�B�Y 
�<���D�B�L�:�C�K�D�H�C���G�:�J�H�>�G�H�C���J�?�K�I�M�;�E�B�D�? 

�:���<�����;�_�e�h�m�k�h�\�����:���G�����K�b�]�Z�q�z�\�Z�����:���K. �L�j�_�]�m�[�h�\�Z62 

�;�_�e�h�m�k�h�\�� �:�e�_�d�k�_�c�� �<�Z�^�b�f�h�\�b�q���� �� �<�h�j�h�g�_�`�k�d�b�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����
�f�Z�]�b�k�l�j�Z�g�l���d�Z�n�_�^�j�u���m�i�j�Z�\�e�_�g�b�y�� 
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`����e-mail: belousov@vgasu.vrn.ru, �l�_�e������+7-473-276-40-07 
�K�b�]�Z�q�z�\�Z�� �:�e�b�g�Z�� �G�b�d�h�e�Z�_�\�g�Z���� �<�h�j�h�g�_�`�k�d�b�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����
�k�l�m�^�_�g�l�d�Z�������d�m�j�k�Z���d�Z�n�_�^�j�u���m�i�j�Z�\�e�_�g�b�y�� 
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`����e-mail: alina.siga4iova@yandex.ru�����l�_�e������+7-930-408-09-55 
�L�j�_�]�m�[�h�\�Z�� �:�g�Z�k�l�Z�k�b�y�� �K�_�j�]�_�_�\�g�Z���� �<�h�j�h�g�_�`�k�d�b�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����
�k�l�m�^�_�g�l�d�Z�������d�m�j�k�Z���d�Z�n�_�^�j�u���m�i�j�Z�\�e�_�g�b�y�� 
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`�����H-mail: tregubova-9817@mail.ru�����l�_�e����������-950-774-74-59  

 
�:�g�g�h�l�Z�p�b�y���� �<�� �k�l�Z�l�v�_�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �\�_�j�k�b�b �\�h�a�g�b�d�g�h�\�_�g�b�y�� �\�b�j�m�k�Z��COVID-19. �J�Z�k�k�f�h�l�j�_�g�u��

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

 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �d�h�j�h�g�Z�\�b�j�m�k�� �&�2�9�,�'-�������� �i�Z�g�^�_�f�b�y���� �G�Z�j�h�^�g�u�c�� �[�Z�g�d�� �D�b�l�Z�y�� �� ���G�;�D������ ��QR-�d�h�^, 

Alipay. 
 

�D�b�l�Z�c�� �y�\�e�y�_�l�k�y�� �k�l�j�Z�g�h�c�� �i�j�h�b�k�o�h�`�^�_�g�b�y�� �d�h�j�h�g�Z�\�b�j�m�k�g�h�c�� �b�g�n�_�d�p�b�b�� �&�2�9�,�'-19, 
�d�h�l�h�j�Z�y���i�_�j�_�d�b�g�m�e�Z�k�v���g�Z���h�k�l�Z�e�v�g�u�_���f�b�j�h�\�u�_���]�h�k�m�^�Z�j�k�l�\�Z�����W�i�b�^�_�f�b�y���i�h�\�e�_�d�e�Z���a�Z���k�h�[�h�c���k�i�Z�^��
�\���w�d�h�g�h�f�b�d�_�����± �\���g�_�f�Z�e�h�c���k�l�_�i�_�g�b���i�h�l�h�f�m���q�l�h���\���d�j�b�a�b�k�_���g�Z�o�h�^�y�l�k�y���l�h�j�]�h�\�u�_���i�Z�j�l�g�_�j�u���D�b�l�Z�y, 
�a�Z�d�Z�a�u���b�a-�a�Z���j�m�[�_�`�Z���h�l�f�_�g�y�x�l�k�y�����l�Z�d���`�_���f�g�h�]�b�_���q�Z�k�l�g�u�_���i�j�_�^�i�j�b�y�l�b�y-�w�d�k�i�h�j�l�_�j�u���m�\�h�e�v�g�y�x�l��
�j�Z�[�h�q�b�o���b���i�j�_�^�m�i�j�_�`�^�Z�x�l���h���a�Z�d�j�u�l�b�b���a�Z�\�h�^�h�\���\���g�_���k�l�h�e�v���h�l�^�Z�e�_�g�g�h�f���[�m�^�m�s�_�f������ 

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

�>�_�k�y�l�d�b���e�x�^�_�c���h�d�Z�a�u�\�Z�e�b�k�v���\���[�h�e�v�g�b�p�_���k�h���k�o�h�`�b�f�b���k�b�f�i�l�h�f�Z�f�b�����i�h�\�u�r�_�g�g�Z�y���l�_�f�i�_�j�Z�l�m�j�Z����
�d�Z�r�_�e�v�����a�Z�l�j�m�^�g�_�g�g�h�_���^�u�o�Z�g�b�_�����K�h�k�l�h�y�g�b�_���m���g�b�o���[�u�e�h���d�Z�d���i�j�b���h�[�u�q�g�h�c���i�g�_�\�f�h�g�b�b�����l�h�e�v�d�h���\��
�[�h�e�_�_�� �h�k�l�j�h�c�� �n�h�j�f�_���� �<�h�a�[�m�^�b�l�_�e�_�f�� �a�Z�[�h�e�_�\�Z�g�b�y�� �h�d�Z�a�Z�e�k�y�� �g�_�b�a�\�_�k�l�g�u�c�� �j�Z�g�_�_�� �d�h�j�h�g�Z�\�b�j�m�k�� �± 
�\�i�h�k�e�_�^�k�l�\�b�b���_�f�m���^�Z�e�b���g�Z�a�\�Z�g�b�_���&�2�9�,�'-19. 

�<�i�j�h�q�_�f���� �b�k�k�e�_�^�h�\�Z�g�b�_�� �d�b�l�Z�c�k�d�b�o�� �m�q�_�g�u�o���� �h�i�m�[�e�b�d�h�\�Z�g�g�h�_�� �\�� �f�_�^�b�p�b�g�k�d�h�f��
�`�m�j�g�Z�e�_ Lancet���� �m�l�\�_�j�`�^�Z�_�l���� �q�l�h�� �\�i�_�j�\�u�_�� �^�b�Z�]�g�h�a�� �©�&�2�9�,�'-�����ª�� �i�h�k�l�Z�\�b�e�b�� ���� �^�_�d�Z�[�j�y�� ����������
�]�h�^�Z�����l�h���_�k�l�v���g�Z�f�g�h�]�h���j�Z�g�v�r�_���� 

�G�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �k�m�s�_�k�l�\�m�x�l�� �j�y�^�� �\�_�j�k�b�c�� �i�j�h�b�k�o�h�`�^�_�g�b�y���g�h�\�h�]�h�� �r�l�Z�f�f�Z�� �� �&�2�9�,�'-19, 
�i�h�j�Z�a�b�\�r�_�]�h���`�b�l�_�e�_�c���D�b�l�Z�y���>���@�� 

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

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

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

�\�� �o�h�^�_�� �f�m�l�Z�p�b�b�� �_�k�l�_�k�l�\�_�g�g�u�c�� �i�j�b�j�h�^�g�u�c�� �\�b�j�m�k�� �a�Z�j�Z�`�_�g�g�u�o�� �e�_�l�m�q�b�o�� �f�u�r�_�c���� �d�h�l�h�j�u�_�� �m�`�_��
�g�_�h�^�g�h�d�j�Z�l�g�h�� �k�l�Z�g�h�\�b�e�b�k�v�� �i�j�b�q�b�g�h�c�� �g�h�\�u�o�� �h�i�Z�k�g�u�o�� �w�i�b�^�_�f�b�c���� �\�� �l�h�f�� �q�b�k�e�_�� �b�� �� �]�b�[�j�b�^�Z��
COVID-19. 

�W�i�b�^�_�f�b�y���\�h�a�g�b�d�e�Z���i�_�j�\�h�g�Z�q�Z�e�v�g�h���\���i�j�h�\�b�g�p�b�b���M�o�Z�g�v�����D�G�J�����g�Z���i�j�h�^�m�d�l�h�\�h�f���j�u�g�d�_����
�]�^�_���\���d�Z�q�_�k�l�\�_���f�_�j�u���^�_�a�b�g�n�_�d�p�b�b���i�j�h�\�h�^�b�e�Z�k�v���i�j�h�f�u�\�d�Z���\�k�_�o���l�h�j�]�h�\�u�o���f�_�k�l���f�h�s�g�h�c���k�l�j�m�_�c��

                                                           
�‹  �;�_�e�h�m�k�h�\���:���<�������K�b�]�Z�q�z�\�Z���:���G��, �L�j�_�]�m�[�h�\�Z���:���K�������������� 
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�\�h�^�u�� �^�e�y�� �m�^�Z�e�_�g�b�y�� �b�k�i�h�j�q�_�g�g�u�o�� �i�j�h�^�m�d�l�h�\���� �f�g�h�]�b�_�� �b�a�� �d�h�l�h�j�u�o�� �g�_�� �i�j�h�o�h�^�b�e�b�� �g�b�d�Z�d�b�o��
�b�k�k�e�_�^�h�\�Z�g�b�c���g�Z���[�_�a�h�i�Z�k�g�h�k�l�v�����@�b�l�_�e�b���^�Z�g�g�h�]�h���]�h�j�h�^�Z���m�i�h�l�j�_�[�e�y�x�l���i�h�^�h�[�g�u�_���©�^�_�e�b�d�Z�l�_�k�u�ª��
�i�j�Z�d�l�b�q�_�k�d�b���k�u�j�u�f�b�����q�l�h���i�j�b�\�_�e�h���d���a�Z�j�Z�`�_�g�b�x���g�m�e�_�\�h�]�h���i�Z�p�b�_�g�l�Z���f�m�l�b�j�h�\�Z�\�r�b�f���r�l�Z�f�f�h�f����
COVID-�������� �D�Z�j�Z�g�l�b�g�g�u�_�� �f�_�j�u�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �h�i�h�a�^�Z�e�b�� �b�� �i�j�_�d�j�Z�s�_�g�b�_�� �l�h�j�]�h�\�e�b�� �������������������� �]����
�M�`�_���g�b�q�_�]�h���g�_���j�_�r�Z�e�h�����l���d�����w�i�b�^�_�f�b�y���g�Z�q�Z�e�Z���m�j�Z�]�Z�g�g�h���j�Z�k�i�j�h�k�l�j�Z�g�y�l�v�k�y���� 

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

�h�[�g�Z�j�m�`�_�g�g�u�o�� �\�� �o�h�^�_�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �r�l�Z�f�f�h�f���� �h�[�g�Z�j�m�`�_�g�g�u�f�� �m�� �e�_�l�m�q�b�o�� �f�u�r�_�c�� �b��
�q�_�e�h�\�_�q�_�k�d�b�f�����&�2�9�,�'-���������<���j�_�a�m�e�v�l�Z�l�_���\�h�a�g�b�d�e�Z���\�_�j�k�b�y�����q�l�h���\���p�_�i�h�q�d�_���g�_�^�h�k�l�Z�_�l���_�s�_���h�^�g�h�]�h��
�i�_�j�_�g�h�k�q�b�d�Z���� �� �d�h�l�h�j�u�c�� �i�h�o�h�^�b�e�� �\�� �a�g�Z�q�b�l�_�e�v�g�h�c�� �k�l�_�i�_�g�b�� �g�Z�� �]�_�g�h�f���y�^�h�\�b�l�h�c�� �a�f�_�b���� �f�y�k�h��
�d�h�l�h�j�u�o�� �l�Z�d�`�_�� �j�_�Z�e�b�a�h�\�u�\�Z�e�h�k�v�� �g�Z�� �b�k�k�e�_�^�m�_�f�h�f�� �j�u�g�d�_�� �b�� �i�h�e�v�a�h�\�Z�e�h�k�v�� �[�h�e�v�r�h�c��
�i�h�i�m�e�y�j�g�h�k�l�v�x���m���`�b�l�_�e�_�c���]�h�j�h�^�Z�����L�h���_�k�l�v���m�d�Z�a�Z�g�g�u�_���a�f�_�b���f�h�]�e�b���i�h�e�m�q�b�l�v���r�l�Z�f�f���&�2�9�,�'-19 
�i�h�_�^�Z�y�� �f�y�k�h�� �e�_�l�m�q�b�o�� �f�u�r�_�c���� �g�Z�� �d�h�l�h�j�u�o�� �h�g�b�� �h�o�h�l�b�e�b�k�v���� �H�^�g�Z�d�h���� �\�� �o�h�^�_�� �^�_�l�Z�e�v�g�u�o��
�b�k�k�e�_�^�h�\�Z�g�b�c���^�Z�g�g�Z�y���\�_�j�k�b�y���[�u�e�Z���h�i�j�h�\�_�j�]�g�m�l�Z���k���\�u�k�h�d�h�c���k�l�_�i�_�g�v�x���^�h�k�l�h�\�_�j�g�h�k�l�b�� 

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

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

�<�k�_�f�b�j�g�Z�y�� �h�j�]�Z�g�b�a�Z�p�b�y�� �a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�y�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �h�[�t�y�\�b�e�Z���� �q�l�h��
�f�m�l�b�j�h�\�Z�\�r�b�c�� �r�l�Z�f�f�� �&�2�9�,�'-������ �y�\�e�y�_�l�k�y�� �\�b�j�m�k�h�f�� �_�k�l�_�k�l�\�_�g�g�h�]�h�� �i�j�h�b�k�o�h�`�^�_�g�b�y���� �Z�� �_�]�h��
�i�h�y�\�e�_�g�b�_�� �b�f�_�g�g�h�� �\�� �D�G�J�� �h�[�m�k�e�h�\�e�_�g�h�� �k�i�_�p�b�n�b�q�_�k�d�h�c�� �d�m�e�v�l�m�j�h�c�� �i�h�l�j�_�[�e�_�g�b�y�� �i�b�s�b��
�`�b�l�_�e�y�f�b���]�h�j�h�^�Z���M�o�Z�g�v���b���i�h�e�g�h�c���Z�g�l�b�k�Z�g�b�l�Z�j�b�_�c���\���l�h�j�]�h�\�e�_���>���� 3].  

�I�j�h�\�_�^�_�f���Z�g�Z�e�b�a���f�_�j�����i�j�b�g�y�l�u�o���j�m�d�h�\�h�^�k�l�\�h�f���D�G�J���[�h�j�v�[�_���k���d�h�j�h�g�Z�\�b�j�m�k�h�f�� 
1. �B�f�_�g�g�h�� �l�_�f�i�u�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y�� �g�h�\�h�]�h�� �\�b�j�m�k�Z�� �k�l�Z�e�b�� �h�k�g�h�\�Z�g�b�_�f�� �^�e�y��

�i�j�Z�\�b�l�_�e�v�k�l�\�Z�� �D�b�l�Z�y�� �^�e�y�� �\�\�_�^�_�g�b�y�� �\�� ����-�f�b�e�e�b�h�g�g�h�f�� �]�h�j�h�^�_�� �k�l�j�h�]�b�o�� �d�Z�j�Z�g�l�b�g�g�u�o�� �f�_�j�� �²
 �l�j�Z�g�k�i�h�j�l�g�h�_�� �k�h�h�[�s�_�g�b�_�� �k�� �f�_�]�Z�i�h�e�b�k�h�f�� �[�u�e�h�� �i�j�b�h�k�l�Z�g�h�\�e�_�g�h���� �f�_�k�l�g�u�f�� �`�b�l�_�e�y�f��
�a�Z�i�j�_�s�Z�e�h�k�v���i�h�d�b�^�Z�l�v �i�j�_�^�_�e�u���]�h�j�h�^�Z���� 

2. �<�� �]�h�j�h�^�_�� �[�u�e�Z�� �i�j�b�f�_�g�_�g�Z�� �f�h�^�_�e�v�� �l�j�_�o�m�j�h�\�g�_�\�h�]�h�� �d�Z�j�Z�g�l�b�g�Z�� �^�e�y�� �i�h�\�u�r�_�g�b�y��
�w�n�n�_�d�l�b�\�g�h�k�l�b�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �f�_�^�b�p�b�g�k�d�b�o�� �j�_�k�m�j�k�h�\���� �L�y�`�_�e�u�_�� �i�Z�p�b�_�g�l�u�� �g�Z�i�j�Z�\�e�y�e�b�k�v�� �\��
�k�l�Z�p�b�h�g�Z�j�u�� �^�\�m�o �g�h�\�u�o�� �k�i�_�p�b�Z�e�v�g�h�� �i�h�k�l�j�h�_�g�g�u�o�� �[�h�e�v�g�b�p�� �E�w�c�r�w�g�v�r�Z�g�v�� �b�� �O�h�r�w�g�v�r�Z�g�v���� �Z��
�l�Z�d�`�_���\���^�j�m�]�b�_���k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�_���[�h�e�v�g�b�p�u���� 

3. �;�u�e�Z�� �i�j�b�f�_�g�_�g�Z�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�Z�y�� �k�b�k�l�_�f�Z�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�]�h��QR-�d�h�^�Z����
�D�Z�`�^�h�f�m�� �q�_�e�h�\�_�d�m�� �i�j�b�k�\�h�b�e�b�� �p�\�_�l�g�h�c��QR-�d�h�^�� �\�� �i�j�b�e�h�`�_�g�b�b��Alipay���� �d�h�l�h�j�h�_�� �m�k�l�Z�g�h�\�e�_�g�h��
�i�j�Z�d�l�b�q�_�k�d�b�� �m�� �\�k�_�o�� �\�e�Z�^�_�e�v�p�_�\�� �k�f�Z�j�l�n�h�g�h�\�� �\�� �D�b�l�Z�_���� �A�_�e�z�g�u�c�� �p�\�_�l�� �i�j�b�k�\�Z�b�\�Z�e�k�y�� �a�^�h�j�h�\�u�f��
�]�j�Z�`�^�Z�g�Z�f���� �g�_�� �d�h�g�l�Z�d�l�b�j�h�\�Z�\�r�b�f�� �k�� �a�Z�j�Z�`�z�g�g�u�f�b�� �e�x�^�v�f�b���� �K�� �`�z�e�l�u�f�� �p�\�_�l�h�f�� �[�u�e�h��
�a�Z�i�j�_�s�_�g�h�� �i�_�j�_�^�\�b�]�Z�l�v�k�y�� �i�h�� �j�_�]�b�h�g�m�� �² �h�g�� �i�j�b�k�\�Z�b�\�Z�e�k�y�� �`�b�l�_�e�y�f�� �i�j�h�\�b�g�p�b�b�� �O�m�[�w�c����
�d�h�l�h�j�u�_�� �b�f�_�e�b�� �d�h�g�l�Z�d�l�� �k�� �[�h�e�v�g�u�f�b���� �=�j�Z�`�^�Z�g�_�� �D�G�J�� �i�h�e�m�q�Z�e�b�� �d�j�Z�k�g�u�c�� �p�\�_�l QR-�d�h�^�Z���� �_�k�e�b��
�[�u�e�b�� �a�Z�j�Z�`�_�g�u�� �d�h�j�h�g�Z�\�b�j�m�k�h�f���� �h�g�� �h�a�g�Z�q�Z�e���� �q�l�h�� �h�g�b�� �h�[�y�a�Z�g�u�� �g�Z�o�h�^�b�l�v�k�y�� �i�h�^�� �d�Z�j�Z�g�l�b�g�h�f����
�I�h�^�h�[�g�Z�y�� �k�b�k�l�_�f�Z�� �d�h�g�l�j�h�e�y�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y�� �w�i�b�^�_�f�b�b�� �a�Z�� �k�q�_�l�� �k�d�Z�g�b�j�h�\�Z�g�b�y QR-�d�h�^�Z �[�u�e�Z��
�\�g�_�^�j�_�g�Z���\�h���f�g�h�]�b�o���j�Z�c�h�g�Z�o���D�b�l�Z�y�� 

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

�>�b�g�Z�f�b�d�Z���j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y���d�h�j�h�g�Z�\�b�j�m�k�Z���\���D�b�l�Z�_�����j�b�k�������� 2, 3) [4]. 
 

http://en.hubei.gov.cn/news/newslist/202001/t20200123_2014475.shtml
https://m.yicai.com/news/100484980.html
http://russian.people.com.cn/n3/2020/0228/c31516-9663086.html
https://ria.ru/20200215/1564820337.html
https://ria.ru/20200215/1564820337.html
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�J�b�k������. �>�b�g�Z�f�b�d�Z���a�Z�j�Z�`�_�g�b�c 
 

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

 
 

�J�b�k�� 2. �>�b�g�Z�f�b�d�Z���\�u�a�^�h�j�h�\�e�_�g�g�u�o 
 

 
 

�J�b�k�� 3. �>�b�g�Z�f�b�d�Z���k�f�_�j�l�g�h�k�l�b�� 
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�<�h�a�j�Z�k�l�g�Z�y�� �d�Z�l�_�]�h�j�b�y�� �b�� �d�Z�l�_�]�h�j�b�y�� �a�Z�[�h�e�_�\�r�b�o�� �d�h�j�h�g�Z�\�b�j�m�k�h�f�� �b�� �k�l�j�Z�^�Z�x�s�b�o��
�o�j�h�g�b�q�_�k�d�b�f�b���a�Z�[�h�e�_�\�Z�g�b�y�f�b�����j�b�k�� 4, 5) [5]. 

 

 
�J�b�k������. �<�h�a�j�Z�k�l�g�Z�y���d�Z�l�_�]�h�j�b�y���a�Z�[�h�e�_�\�r�b�o���d�h�j�h�g�Z�\�b�j�m�k�h�f 

 
�I�h���^�Z�g�g�u�f���j�Z�[�h�l�u�� 
�x �H�[�s�Z�y���k�f�_�j�l�g�h�k�l�v���^�_�j�`�b�l�k�y���g�Z���m�j�h�\�g�_������������ 
�x �K�Z�f�Z�y���\�u�k�h�d�Z�y���² �\���]�j�m�i�i�_���e�x�^�_�c���k�l�Z�j�r�_���������e�_�l���������������� 
�x �<���]�j�m�i�i�_���h�l���������^�h���������e�_�l���² 8%. 
�x �G�b���h�^�g�h�]�h���j�_�[�_�g�d�Z���\���\�h�a�j�Z�k�l�_�����±�����e�_�l���g�_���m�f�_�j�e�h�� 
�x �<���]�j�m�i�i�_�������±�������e�_�l���k�f�_�j�l�g�h�k�l�v���j�Z�\�g�Z������������ 
�x �F�m�`�q�b�g���m�f�_�j�e�h���[�h�e�v�r�_�����q�_�f���`�_�g�s�b�g���������������b�������������k�h�h�l�\�_�l�k�l�\�_�g�g�h�� 
 

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

�a�Z�[�h�e�_�\�Z�g�b�y�f�b 
 

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

8% 
2% 

90% 

�<�h�a�j�Z�k�l�g�Z�y���d�Z�l�_�]�h�j�b�y���a�Z�[�h�e�_�\�r�b�o���d�h�j�h�g�Z�\�b�j�m�k�h�f�� 
 

�H�l������-�������e�_�l 

�H�l������-�������e�_�l 

�H�l������-�������e�_�l�� 

11% 

7% 

83% 

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

 

�K�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�_���a�Z�[�h�e�_�\�Z�g�b�y 

�=�b�i�_�j�l�h�g�b�y 

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

�b���o�j�h�g�b�q�_�k�d�b�f�b���a�Z�[�h�e�_�\�Z�g�b�y�f�b���^�u�o�Z�l�_�e�v�g�h�c���k�b�k�l�_�f�u����82,5%). 
�B�l�h�]�b���i�h���j�Z�a�\�b�l�b�x���d�h�\�b�^-�������\���D�b�l�Z�_�� 
�<�� �j�_�a�m�e�v�l�Z�l�_�� �\�\�_�^�_�g�b�y�� �d�Z�j�Z�g�l�b�g�g�u�o�� �b�� �h�]�j�Z�g�b�q�b�l�_�e�v�g�u�o�� �f�_�j�� �\�h�� �\�k�_�o�� �k�l�j�Z�g�Z�o��

�i�j�h�b�a�h�r�e�h�� �f�Z�k�r�l�Z�[�g�h�_�� �b�� �i�h�\�k�_�f�_�k�l�g�h�_�� �i�Z�^�_�g�b�_�� �a�Z�d�m�i�h�q�g�u�o�� �p�_�g�� �g�Z�� �k�u�j�v�_�\�u�_�� �i�j�h�^�m�d�l�u�� �b��
�i�j�_�`�^�_�� �\�k�_�]�h�� �g�Z�� �g�_�n�l�v���� �i�j�b�q�_�f�� �_�_�� �d�h�l�b�j�h�\�d�b�� �m�o�h�^�b�e�h�� �f�_�k�l�Z�f�b �^�Z�`�_�� �\�� �h�l�j�b�p�Z�l�_�e�v�g�u�_��
�a�g�Z�q�_�g�b�y���� �q�l�h�� �\�h�a�f�h�`�g�h�� �i�j�b�� �j�h�[�h�l�b�a�b�j�h�\�Z�g�g�h�c�� �[�b�j�`�_�\�h�c�� �i�j�h�^�Z�`�_���� �� �� �G�h�� �b�� �^�j�m�]�b�_�� �l�h�\�Z�j�u��
�l�Z�d�`�_�� �i�j�h�k�_�e�b���� �l���d���� �i�j�h�b�a�\�h�^�k�l�\�h�� �b�� �d�Z�d�� �k�e�_�^�k�l�\�b�_�� �a�Z�d�j�u�l�b�y�� �]�j�Z�g�b�p�� �f�b�j�h�\�Z�y�� �l�h�j�]�h�\�e�y�� �l�Z�d�`�_��
�m�i�Z�e�b���\���j�Z�a�u���>5].  

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

�<���j�_�a�m�e�v�l�Z�l�_���i�Z�g�^�_�f�b�b���b���i�Z�^�_�g�b�y���i�j�h�b�a�\�h�^�k�l�\�Z���i�j�h�k�_�e�Z���\�Z�e�x�l�Z���D�G�J- �x�Z�g�v���� �d�h�l�h�j�u�c��
�^�_�\�Z�e�v�\�b�j�h�\�Z�e�� �i�h�q�l�b�� �g�Z�� ����-�������� �d�� �\�Z�e�x�l�_�� �K�R�:���� �� �<�� �j�_�a�m�e�v�l�Z�l�_�� �h�l�f�_�q�_�g�h�� �i�Z�^�_�g�b�_�� �\�Z�e�x�l�� �\�k�_��
�]�h�k�m�^�Z�j�k�l�\�����a�Z�\�b�k�y�s�b�o���h�l���k�u�j�v�_�\�u�o���d�h�l�b�j�h�\�h�d���� 

�?�k�l�_�k�l�\�_�g�g�h���� �q�l�h�� �i�Z�^�_�g�b�_�� �g�Z�p�b�h�g�Z�e�v�g�h�c�� �\�Z�e�x�l�u�� �i�j�b�\�_�e�h�� �d�� �i�Z�g�b�d�_�� �g�Z�� �[�b�j�`�Z�o�� �b��
�n�h�g�^�h�\�u�o���i�e�h�s�Z�^�d�Z�o���D�G�J���± �i�h�q�l�b���������������g�Z���d�Z�`�^�u�c���l�h�j�]�h�\�u�c���^�_�g�v���� 

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

�G�Z���h�k�g�h�\�Z�g�b�b���f�Z�l�_�j�b�Z�e�h�\���i�j�h�\�_�^�_�g�g�h�]�h���b�k�k�e�_�^�h�\�Z�g�b�y���f�h�`�g�h���k�^�_�e�Z�l�v���\�u�\�h�^�� 
- �I�Z�g�^�_�f�b�y�� �&�2�9�,�'-�������g�Z�q�Z�\�r�Z�y�k�y�� �d�Z�d�� �e�h�d�Z�e�v�g�Z�y�� �i�j�h�[�e�_�f�Z�� �D�b�l�Z�y�� �h�o�\�Z�l�b�e�Z��
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- �M�k�l�Z�g�h�\�e�_�g�g�Z�y�� �<�H�A�� �i�j�b�q�b�g�Z�� �i�Z�g�^�_�f�b�b�� �± �\�b�^�h�b�a�f�_�g�_�g�g�u�c�� �\�� �o�h�^�_�� �f�m�l�Z�p�b�b��
�_�k�l�_�k�l�\�_�g�g�u�c�� �i�j�b�j�h�^�g�u�c�� �\�b�j�m�k�� �a�Z�j�Z�`�_�g�g�u�o�� �e�_�l�m�q�b�o�� �f�u�r�_�c���� �d�h�l�h�j�u�_�� �m�`�_�� �g�_�h�^�g�h�d�j�Z�l�g�h��
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�j�h�k�l�Z���k�l�j�Z�g�u���m�o�m�^�r�b�e�b�k�v�� 

�B�a-�a�Z���i�Z�g�^�_�f�b�b���b���\�\�_�^�_�g�g�h�]�h���\�e�Z�k�l�y�f�b���j�_�`�b�f�Z���b�a�h�e�y�p�b�b���f�g�h�]�b�_���k�n�_�j�u���w�d�h�g�h�f�b�d�b���b��
�i�j�h�b�a�\�h�^�k�l�\�h���k�l�j�Z�g�u���N�j�Z�g�p�b�b �i�h�k�l�j�Z�^�Z�e�b�� 

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

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

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

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

�:�g�l�b�d�j�b�a�b�k�g�u�_�� �f�_�j�u���� �i�j�b�g�b�f�Z�_�f�u�_�� �i�j�Z�\�b�l�_�e�v�k�l�\�h�f�� �N�j�Z�g�p�b�b�� �>���@�� �i�h�� �[�h�j�v�[�_�� �k��
�w�i�b�^�_�f�b�_�c���d�h�j�h�g�h�\�b�j�m�k�Z���i�j�b�\�_�^�_�g�u�����\���l�Z�[�e�b�p�_). 
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�:�g�l�b�d�j�b�a�b�k�g�u�_���f�_�j�u�����i�j�b�g�b�f�Z�_�f�u�_���i�j�Z�\�b�l�_�e�v�k�l�\�h�f���N�j�Z�g�p�b�b���i�h���[�h�j�v�[�_���k���w�i�b�^�_�f�b�_�c��

�d�h�j�h�g�Z�\�b�j�m�k�Z 
�G�Z�b�f�_�g�h�\�Z�g�b�_ �O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z 

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

2. �A�Z�� �i�h�k�e�_�^�m�x�s�b�c�� �f�_�k�y�p��
�[�u�e�h �a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�h �i�h�j�y�^�d�Z�� �������� �l�u�k����
�d�j�_�^�b�l�g�u�o�� �h�[�j�Z�s�_�g�b�c�� �\�� �[�Z�g�d�b�� �g�Z�� �h�[�s�m�x��
�k�m�f�f�m�� �\�� ������ �f�e�j�^������ �������� �i�h�e�m�q�Z�l�_�e�_�c��- 
�f�b�d�j�h�i�j�_�^�i�j�b�y�l�b�y�� 
3. �I�h�f�h�s�v�� �w�d�h�g�h�f�b�d�_��
�i�j�Z�\�b�l�_�e�v�k�l�\�h �\�u�^�_�e�b�e�h ������ �f�e�j�^������ �Z��
�l�Z�d�`�_ �h�[�j�Z�a�h�\�Z�e�h �©�n�h�g�^�� �k�h�e�b�^�Z�j�g�h�k�l�b�ª�� �\��
�j�Z�a�f�_�j�_�� ���� �f�e�j�^���� �^�e�y�� �i�h�^�^�_�j�`�d�b�� �g�Z�b�[�h�e�_�_��
�f�_�e�d�b�o�� �n�b�j�f���� �i�h�l�_�j�y�\�r�b�o�� �a�Z�� �i�h�k�e�_�^�g�b�c�� �]�h�^��
�^�h�����������h�[�h�j�h�l�Z���� 
4. �>�e�y���j�Z�[�h�l�g�b�d�h�\�����i�_�j�_�r�_�^�r�b�o���\���k�l�Z�l�m�k��
�q�Z�k�l�b�q�g�h�� �[�_�a�j�Z�[�h�l�g�u�o���� �i�j�_�^�m�k�f�h�l�j�_�g�h��
�k�h�o�j�Z�g�_�g�b�_�� �������� �h�l�� �i�j�_�`�g�_�c�� �a�Z�j�Z�[�h�l�g�h�c��
�i�e�Z�l�u���� �_�k�e�b�� �l�Z�� �i�j�_�\�u�r�Z�e�Z�� �f�b�g�b�f�Z�e�v�g�m�x�� �g�_��
�[�h�e�_�_���q�_�f���\�����������j�Z�a�Z��- �w�l�m���f�_�j�m���l�h�`�_���[�_�j�_�l���g�Z��
�k�_�[�y���]�h�k�[�x�^�`�_�l�� �h�p�_�g�b�\�Z�y �h�[�s�m�x���l�j�_�[�m�_�f�m�x��
�k�m�f�f�m���i�j�b�f�_�j�g�h���\���������f�e�j�^�����g�Z���l�j�b���f�_�k�y�p�Z�� 
5. ���� �f�e�j�^���� �[�u�e�h�� �\�u�^�_�e�_�g�h�� �g�Z�� �\�u�i�e�Z�l�u��
�f�_�^�b�p�b�g�k�d�h�f�m�� �i�_�j�k�h�g�Z�e�m�� �b�� �k�j�h�q�g�u�_�� �a�Z�d�m�i�d�b��
�g�_�h�[�o�h�^�b�f�u�o�� �k�j�_�^�k�l�\�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�c��
�a�Z�s�b�l�u�� 

2. �H�k�\�h�[�h�`�^�_�g�b�_���h�l���g�Z�e�h�]�h�\ 1. �H�k�\�h�[�h�`�^�_�g�b�_�� �h�l�� �g�Z�e�h�]�h�\����
�k�h�p�b�Z�e�v�g�u�o�� �\�u�i�e�Z�l�� �b�� �d�h�f�f�m�g�Z�e�v�g�u�o��
�i�e�Z�l�_�`�_�c�� �n�b�j�f�u���� �h�d�Z�a�Z�\�r�b�o�k�y�� �\�� �g�Z�b�[�h�e�_�_��
�l�y�`�_�e�h�f���i�h�e�h�`�_�g�b�b�� 

�<�l�h�j�Z�y���k�_�j�b�y���Z�g�l�b�d�j�b�a�b�k�g�u�o���f�_�j���h�l���������Z�i�j�_�e�y 
3. �H�[�t�_�f�� �\�e�b�y�g�b�c�� �g�Z�� �w�d�h�g�h�f�b�d�m��
�\�h�a�j�Z�k�l�Z�_�l���h�l���������^�h�����������f�e�j�^�� 

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

4. �©�N�h�g�^�� �k�h�e�b�^�Z�j�g�h�k�l�b�ª��
�m�\�_�e�b�q�b�\�Z�_�l�k�y���k�������^�h�������f�e�j�^�� 

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

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

1. ���������f�e�j�^�����± �i�h�����������_�\�j�h�����i�e�x�k�����������_�\�j�h��
�g�Z���d�Z�`�^�h�]�h���j�_�[�_�g�d�Z���b���]�h�k�k�e�m�`�Z�s�b�f�� 
2. �G�Z�b�[�h�e�_�_���a�Z�^�_�c�k�l�\�h�\�Z�g�g�u�f���\���[�h�j�v�[�_���k��
�i�Z�g�^�_�f�b�_�c�� ���������� �f�e�j�^����- �i�h�� ���������� �_�\�j�h��
�d�Z�`�^�h�f�m���� 
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�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u 
  

6. �A�Z�i�e�Z�g�b�j�h�\�Z�g�h�� �j�_�a�d�h�_�� �k�g�b�`�_�g�b�_��
�G�>�K 

1. �K�g�b�`�_�g�b�_�� �G�>�K�� �j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y�� �g�Z��
�f�Z�k�d�b�� �b�� �^�_�a�b�g�n�b�p�b�j�m�x�s�b�_�� �]�_�e�b�� �k�� �������� �^�h��
5,5%. 

7. �I�j�h�\�_�^�_�g�b�_��
�h�i�_�j�Z�p�b�b �©�M�k�l�h�c�q�b�\�h�k�l�v�ª�� 

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

8. �J�Z�a�j�Z�[�h�l�d�Z�� �\�Z�d�p�b�g�u�� �b��
�Z�g�l�b�\�b�j�m�k�g�u�_���k�j�_�^�k�l�\�Z 

1. �I�h�� �k�e�h�\�Z�f�� �m�q�_�g�u�o�� �b�a�� �b�g�k�l�b�l�m�l�Z��
�I�Z�k�l�_�j�Z�� �\�� �I�Z�j�b�`�_���� �h�g�b�� �j�Z�[�h�l�Z�x�l�� �g�Z�^��
�\�Z�d�p�b�g�h�c���i�j�h�l�b�\���&�2�9�,�'-�������[�h�e�_�_���f�_�k�y�p�Z�����G�Z��
�^�Z�g�g�h�f�� �w�l�Z�i�_�� �i�j�h�b�a�\�_�^�_�g�h�� �i�_�j�\�h�_�� �i�h�d�h�e�_�g�b�_��
�i�j�h�l�h�l�b�i�Z�� �\�Z�d�p�b�g�u���� �I�_�j�\�Z�y�� �`�_�� �i�Z�j�l�b�y��
�\�Z�d�p�b�g�u�� �i�h�y�\�b�l�k�y���� �\�� �e�m�q�r�_�f�� �k�e�m�q�Z�_���� �\��
�k�_�g�l�y�[�j�_�������������]�h�^�Z�� 

9. �E�_�d�Z�j�k�l�\�Z���^�e�y���e�_�q�_�g�b�y���&�2�9�,�'-19  1. �L�Z�d�� �d�Z�d�� �\�Z�d�p�b�g�u�� �^�e�y�� �e�_�q�_�g�b�y��
�d�h�j�h�g�Z�\�b�j�m�k�Z�� �i�h�d�Z�� �g�_�l���� �^�Z�g�g�m�x�� �w�i�b�^�_�f�b�x��
�[�e�h�d�b�j�m�x�l���k�e�_�^�m�x�s�b�f�b���i�j�_�i�Z�j�Z�l�Z�f�b�� 
�x �J�_�f�^�_�k�b�\�b�j�� 
�x Arbidol; 
�x Lopinavir. 

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

�w�i�b�^�_�f�b�_�c���d�h�j�h�g�Z�\�b�j�m�k�Z�����l�Z�d�h�\�����f�h�^�_�e�b�j�h�\�Z�g�b�_���w�i�b�^�_�f�b�b���\�h���N�j�Z�g�p�b�b���i�h�d�Z�a�Z�e�h�����q�l�h���h�l���������^�h��
�������� �g�Z�k�_�e�_�g�b�y���� �l�Z�d���b�e�b���b�g�Z�q�_���� �a�Z�j�Z�a�b�l�k�y���\�b�j�m�k�h�f���� �©�B�f�_�g�g�h���w�l�h���h�[�k�l�h�y�l�_�e�v�k�l�\�h���b���h�k�l�Z�g�h�\�b�l��
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�d�h�e�b�q�_�k�l�\�_��a1, a2�����«����am �_�^�b�g�b�p���� 
�G�_�h�[�o�h�^�b�f�h�� �j�Z�k�i�j�_�^�_�e�b�l�v�� �i�j�h�^�m�d�l�� �b�a�]�h�l�h�\�b�l�_�e�y�� �f�_�`�^�m�� �k�l�j�h�b�l�_�e�v�g�u�f�b�� �h�[�t�_�d�l�Z�f�b���� �q�b�k�e�h��
�d�h�l�h�j�u�o��n���� �\�� �d�h�e�b�q�_�k�l�\�_��b1, b2���� �«����bn���� �H�[�t�_�f�� �j�_�k�m�j�k�h�\�� �g�Z�� �e�x�[�h�f�� �b�a�� �a�Z�\�h�^�h�\-�b�a�]�h�l�h�\�b�l�_�e�_�c��
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�h�[�h�a�g�Z�q�b�f�� �q�_�j�_�a��ai���� �Z�� �i�h�l�j�_�[�g�h�k�l�v�� �\�� �j�_�k�m�j�k�Z�o���d�Z�`�^�h�c�� �k�l�j�h�c�i�e�h�s�Z�^�d�b�� �± bj���� �L�Z�j�b�n�� �i�_�j�_�\�h�a�d�b��
�i�j�h�^�m�d�p�b�b���h�l��i �a�Z�\�h�^�Z���d��j �k�l�j�h�c�i�e�h�s�Z�^�d�_���k�h�k�l�Z�\�e�y�_�l��Sij.  
�>�e�y�� �m�^�h�[�k�l�\�Z�� �\�k�_�� �b�k�o�h�^�g�u�_�� �^�Z�g�g�u�_�� �f�h�`�g�h�� �k�\�_�k�l�b�� �\�� �l�Z�[�e. ������ �D�h�e�b�q�_�k�l�\�h�� �i�j�h�^�m�d�p�b�b����
�i�_�j�_�\�h�a�b�f�h�c���h�l���b�a�]�h�l�h�\�b�l�_�e�y���^�h���k�l�j�h�c�i�e�h�s�Z�^�d�b���± xij �����Z���_�_���a�Z�i�Z�k���g�Z���e�x�[�h�f���b�a��m-�]�h���d�h�e�b�q�_�k�l�\�Z��
�a�Z�\�h�^�h�\-�b�a�]�h�l�h�\�b�l�_�e�_�c���j�Z�\�_�g�� 
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�H�[�s�b�_���m�k�e�h�\�b�y���h�i�l�b�f�b�a�Z�p�b�b���i�h�k�l�Z�\�d�b���f�Z�l�_�j�b�Z�e�v�g�u�o���j�_�k�m�j�k�h�\���g�Z���k�l�j�h�b�l�_�e�v�g�u�_��

�h�[�t�_�d�l�u 
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i 1 x11 x12 x13 �« x1j �« �« �« x1n a1 
2 x21 x22 x23 �« x2j �« �« �« x2n a2 
�«  �« �« �« �« �« �« �« �« �« �« 
i xi1 xi2 xi3 �« xij �« �« �« xin ai 

�«  �« �« �« �« �« �« �« �« �« �« 
m xm1 xm2 xm3 �« xmj �« �« �« xmn am 

�I�h�l�j�_�[�g�h�k�l�v b1 b2 b3 �« �« �« �« �« bn �« 
 

�G�_�h�[�o�h�^�b�f�h�� �j�Z�k�i�j�_�^�_�e�b�l�v�� �i�h�k�l�Z�\�d�b�� �l�Z�d���� �q�l�h�[�u�� �d�Z�`�^�Z�y�� �k�l�j�h�b�l�_�e�v�g�Z�y�� �i�e�h�s�Z�^�d�Z�� �[�u�e�Z��
�k�g�Z�[�`�_�g�Z�� �g�_�h�[�o�h�^�b�f�u�f�� �_�c�� �d�h�e�b�q�_�k�l�\�h�f�� �j�_�k�m�j�k�h�\���� �i�j�b�� �w�l�h�f�� �g�b�� �h�l�� �h�^�g�h�]�h�� �a�Z�\�h�^�Z-
�b�a�]�h�l�h�\�b�l�_�e�y�� �g�_�� �\�u�\�h�a�b�e�h�k�v�� �[�u�� �i�j�h�^�m�d�p�b�b�� �[�h�e�v�r�_���� �q�_�f�� �i�j�h�b�a�\�h�^�b�l�k�y���� �Z�� �h�[�s�b�_�� �a�Z�l�j�Z�l�u���g�Z��
�l�j�Z�g�k�i�h�j�l�b�j�h�\�d�m���^�h���i�e�h�s�Z�^�d�b���[�u�e�b���f�b�g�b�f�Z�e�v�g�u�f�b�����>�e�y���w�l�h�]�h���\�\�h�^�b�l�k�y���m�k�e�h�\�b�_���h���j�Z�\�_�g�k�l�\�_��
�k�m�f�f�Z�j�g�h�]�h�� �h�[�t�_�f�Z�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �i�j�h�^�m�d�p�b�b�� �a�Z�\�h�^�h�f-�b�a�]�h�l�h�\�b�l�_�e�_�f�� �b�� �k�m�f�f�Z�j�g�h�c��
�i�h�l�j�_�[�g�h�k�l�b���\���f�Z�l�_�j�b�Z�e�v�g�u�o���j�_�k�m�j�k�Z�o�����d�h�l�h�j�h�_���f�h�`�g�h���h�i�b�k�Z�l�v���k���i�h�f�h�s�v�x���n�h�j�f�m�e�u���������� 
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sijxij �����i�j�b���m�k�e�h�\�b�b�����q�l�h��xij �•������ 
�P�_�e�_�\�h�c���n�m�g�d�p�b�_�c���b���e�b�g�_�c�g�h�c���n�h�j�f�h�c���a�Z�^�Z�q�b���[�m�^�_�l���y�\�e�y�l�v�k�y������ 
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�Ü�@�5                                                 (4) 

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

                

�T�5�5
E �T�5�6
E �® 
E �T�5�Ý
E �® 
E �T�5�á
L �=�5
�T�6�5
E �T�6�6
E �® 
E �T�6�Ý
E �® 
E �T�6�á
L �=�6
�å �å �å �å �å �å �å �å �å �å �å �å �å �å �å �å �ä �ä

�������T�à�5 
E �T�à�6 
E �® 
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�K�h�\�h�d�m�i�g�h�k�l�v���a�g�Z�q�_�g�b�c���l�Z�j�b�n�h�\���i�_�j�_�\�h�a�h�d��Sij �[�m�^�_�l �p�_�e�_�k�h�h�[�j�Z�a�g�h �b�a�h�[�j�Z�a�b�l�v���\���\�b�^�_��
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�K�h�\�h�d�m�i�g�h�k�l�v�� �a�g�Z�q�_�g�b�c�� �h�[�t�_�f�Z�� �\�k�_�o�� �f�Z�l�_�j�b�Z�e�v�g�u�o�� �j�_�k�m�j�k�h�\��xij ���� �^�h�k�l�Z�\�e�y�_�f�u�o�� �^�h��
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�H�i�l�b�f�Z�e�v�g�u�f�� �i�e�Z�g�h�f�� �[�m�^�_�l�� �y�\�e�y�l�v�k�y�� �i�e�Z�g�� �i�h�k�l�Z�\�d�b���� �i�j�_�^�k�l�Z�\�e�y�x�s�b�c�� �k�h�[�h�c��

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

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

�D���i�m�g�d�l�m�� ���� �Z�e�]�h�j�b�l�f�Z���� �i�j�_�^�k�l�Z�\�e�_�g�g�h�]�h���g�Z�� �j�b�k. ������ �g�_�h�[�o�h�^�b�f�h���^�h�[�Z�\�b�l�v���� �q�l�h���g�m�e�_�\�Z�y��
�h�p�_�g�d�Z���� �\�� �k�\�h�x�� �h�q�_�j�_�^�v�� �f�h�`�_�l�� �[�u�l�v�� �d�Z�d�� �i�h�e�h�`�b�l�_�e�v�g�h�c���� �l�Z�d�� �b�� �h�l�j�b�p�Z�l�_�e�v�g�h�c�� �i�j�b�� �m�k�e�h�\�b�b����
�q�l�h�� �a�Z�i�h�e�g�_�g�g�u�_�� �d�e�_�l�d�b�� �k�\�y�a�Z�g�u�� �f�_�`�^�m�� �k�h�[�h�c���� �?�k�e�b�� �w�l�Z�� �k�\�y�a�v�� �k�h�k�l�h�b�l�� �k�� �d�e�_�l�d�h�c�� �b�a��
�h�l�j�b�p�Z�l�_�e�v�g�h�c�� �k�l�j�h�d�b���� �l�h�� �g�m�e�_�\�Z�y�� �h�p�_�g�d�Z�� �h�l�j�b�p�Z�l�_�e�v�g�Z�y���� �_�k�e�b�� �`�_�� �k�b�l�m�Z�p�b�y��
�i�j�h�l�b�\�h�i�h�e�h�`�g�Z�y�����l�h���g�m�e�_�\�Z�y���h�p�_�g�d�Z���y�\�e�y�_�l�k�y���i�h�e�h�`�b�l�_�e�v�g�h�c�>���@�� 
�J�Z�k�k�f�h�l�j�b�f���i�j�b�f�_�g�_�g�b�_���f�_�l�h�^�Z���g�Z���i�j�Z�d�l�b�q�_�k�d�h�f���i�j�b�f�_�j�_�� 
 

�I�j�Z�d�l�b�q�_�k�d�h�_���j�_�r�_�g�b�_���a�Z�^�Z�q�b 
 

�G�Z�c�l�b�� �h�i�l�b�f�Z�e�v�g�u�c�� �i�e�Z�g�� �i�h�k�l�Z�\�d�b�� �k�l�j�h�b�l�_�e�v�g�u�o�� �f�Z�l�_�j�b�Z�e�h�\�� �h�l�� ���� �a�Z�\�h�^�h�\-
�b�a�]�h�l�h�\�b�l�_�e�_�c�� �g�Z�� �i�y�l�v�� �h�[�t�_�d�l�h�\�� �k�l�j�h�b�l�_�e�v�g�h�]�h�� �i�j�h�b�a�\�h�^�k�l�\�Z���� �L�Z�j�b�n�u�� �i�_�j�_�\�h�a�h�d��Sij �[�u�e�b��
�\�a�y�l�u���b�a���l�_�j�j�b�l�h�j�b�Z�e�v�g�u�o���k�f�_�l�g�u�o���g�h�j�f�Z�l�b�\�h�\�����Z���b�f�_�g�g�h���L�K�K�P�i�]���<�h�j�h�g�_�`�k�d�h�c���h�[�e�Z�k�l�b���>���@������
�B�k�o�h�^�g�u�_���^�Z�g�g�u�_���i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e. 2. 

 

�<�h�a�\�j�Z�l���d���i�m�g�d�l�m���� 

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

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

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

�i�h�e�h�`�b�l�_�e�v�g�u�o���k�l�j�h�d 

�H�p�_�g�d�Z���k�l�j�h�d���i�h�k�l�Z�\�s�b�d�h�\�� 

�a�Z�i�Z�k�u���g�_���b�k�q�_�j�i�Z�g�u��-
�i�h�e�h�`�b�l�_�e�v�g�Z�y���h�p�_�g�d�Z 

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

�m�^�h�\�e�_�l�\�h�j�_�g�Z-�h�l�j�b�p�Z�l�_�e�v�g�Z�y���h�p�_�g�d�Z 

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

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

�h�p�_�g�d�Z�� 

�Y�q�_�c�d�b�����\���d�h�l�h�j�u�o���k�l�h�y�l���\�u�[�j�Z�g�g�u�_���f�b�g�b�f�Z�e�v�g�u�_���l�Z�j�b�n�u�����a�Z�i�h�e�g�y�x�l�k�y���f�Z�d�k�b�f�Z�e�v�g�h��
�\�h�a�f�h�`�g�u�f���h�[�t�_�f�h�f���i�h�k�l�Z�\�d�b 

�I�h���k�l�h�e�[�p�Z�f���h�i�j�_�^�_�e�y�_�l�k�y���f�b�g�b�f�Z�e�v�g�u�c���l�Z�j�b�n���i�h�k�l�Z�\�d�b���f�Z�l�_�j�b�Z�e�v�g�h�]�h���j�_�k�m�j�k�Z���b��
�a�Z�d�e�x�q�Z�_�l�k�y���\���k�d�h�[�d�b 
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�L�Z�[�e�b�p�Z���� 
�B�k�o�h�^�g�u�_���^�Z�g�g�u�_���l�j�Z�g�k�i�h�j�l�g�h�c���a�Z�^�Z�q�b 

bj 
�Zi 

200 250 120 130 200 

100 
20 16 9 13 13 

300 
12 19 18 8 11 

180 
13 22 23 18 16 

320 
16 12 14 11 21 

 
�I�_�j�\�Z�y���b�l�_�j�Z�p�b�y�� 
�<�� �d�Z�`�^�h�f�� �b�a�� �k�l�h�e�[�p�h�\�� �l�Z�[�e. 3 �g�Z�o�h�^�b�f�� �f�b�g�b�f�Z�e�v�g�u�_�� �l�Z�j�b�n�u�� �b�� �a�Z�d�e�x�q�Z�_�f�� �b�o�� �\��

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

 
�L�Z�[�e�b�p�Z���� 

�I�_�j�\�Z�y���b�l�_�j�Z�p�b�y 
 

bj 
�Zi 

200 250 120 130 200 
 

100 
20 16 (9) 

120 
13 13 

- 20 

300 
(12) 

200 
19 18 (8) 

130 
(11) 

200 - 230 

180 
13 22 23 18 16 

+ 180 

320 
16 (12) 

250 
14 11 21 

+ 70 

 [1] - 5 3 5 
 

 
�<�l�h�j�Z�y���b�l�_�j�Z�p�b�y�� 
�<�� �l�Z�[�e. ���� �\�� �g�_�h�l�j�b�p�Z�l�_�e�v�g�u�_�� �k�l�j�h�d�b�� �d�h�� �\�k�_�f�� �l�Z�j�b�n�Z�f�� �i�j�b�[�Z�\�e�y�_�f�� �i�j�h�f�_�`�m�l�h�q�g�m�x��

�j�_�g�l�m�� �± ������ �I�h�k�e�_�� �i�j�h�\�_�^�_�g�g�h�]�h�� �^�_�c�k�l�\�b�y�� �q�b�k�e�h�� �f�b�g�b�f�Z�e�v�g�u�o�� �l�Z�j�b�n�h�\�� �\�h�a�j�h�k�e�h�� �g�Z�� �h�^�g�h���� �\��
�k�j�Z�\�g�_�g�b�b���k���l�Z�[�e. �������K�g�Z�q�Z�e�Z���a�Z�i�h�e�g�y�_�f���y�q�_�c�d�b���������������� �������������������������������������������l�Z�d���d�Z�d���h�g�b���y�\�e�y�x�l�k�y��
�_�^�b�g�k�l�\�_�g�g�u�f�b�� �d�e�_�l�d�Z�f�b�� �k�� �f�b�g�b�f�Z�e�v�g�u�f�b�� �l�Z�j�b�n�Z�f�b�� �\�� �k�\�h�b�o�� �k�l�h�e�[�p�Z�o���� �I�h�k�e�_�� �a�Z�i�h�e�g�y�_�f��
�d�e�_�l�d�m�� ������������ �± �h�g�Z�� �y�\�e�y�_�l�k�y�� �_�^�b�g�k�l�\�_�g�g�h�c�� �k�� �f�b�g�b�f�Z�e�v�g�u�f�� �l�Z�j�b�n�h�f�� �\�� �k�\�h�_�c�� �k�l�j�h�d�_���� �>�Z�e�_�_��
�h�i�j�_�^�_�e�y�_�f���a�g�Z�q�_�g�b�_���d�e�_�l�d�b�����������������I�h�k�e�_�^�g�y�y���k�l�j�h�d�Z���y�\�e�y�_�l�k�y���i�h�e�h�`�b�l�_�e�v�g�h�c�����h�k�l�Z�e�v�g�u�_���l�j�b��
�± �h�l�j�b�p�Z�l�_�e�v�g�u�_�� ���g�m�e�_�\�Z�y�� �k�l�j�h�d�Z�� �k�q�b�l�Z�_�l�k�y�� �h�l�j�b�p�Z�l�_�e�v�g�h�c���� �l�Z�d�� �d�Z�d�� �y�q�_�c�d�Z�� �b�a�� �w�l�h�]�h�� �`�_��
�k�l�h�e�[�p�Z�� �i�j�b�g�Z�^�e�_�`�b�l�� �h�l�j�b�p�Z�l�_�e�v�g�h�c�� �k�l�j�h�d�_������ �I�h�k�e�_�� �g�Z�o�h�`�^�_�g�b�y�� �j�Z�a�g�h�k�l�_�c�� �i�j�h�f�_�`�m�l�h�q�g�Z�y��
�j�_�g�l�Z���j�Z�\�g�Z���������I�_�j�_�o�h�^�b�f���d���l�j�_�l�v�_�c���b�l�_�j�Z�p�b�b�� 
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�L�Z�[�e�b�p�Z���� 
�<�l�h�j�Z�y���b�l�_�j�Z�p�b�y 

 
bj 

�Zi 
200 250 120 130 200 

 

100 
21 17 (10) 

120 
14 14 

- 20 

300 
(13) 

20 
20 19 (9) 

130 
(12) 

200 - 150 

180 
(13) 

180 
22 23 18 16 

- 0 

320 
16 (12) 

250 
14 11 21 

+ 70 

 3 - 4 [2] 9 
 

 
�L�j�_�l�v�y���b�l�_�j�Z�p�b�y�� 
�<���l�Z�[�e. �����l�Z�j�b�n�u���\�����������b�������k�l�j�h�d�Z�o �\�h�a�j�h�k�e�b���g�Z���������A�Z�i�h�e�g�y�_�f���y�q�_�c�d�b�������������������������������������������± 

�_�^�b�g�k�l�\�_�g�g�u�_���\���k�\�h�b�o���k�l�h�e�[�p�Z�o���k���f�b�g�b�f�Z�e�v�g�u�f���l�Z�j�b�n�h�f�����A�Z�l�_�f���d�e�_�l�d�m���������������± �_�^�b�g�k�l�\�_�g�g�m�x��
�k���f�b�g�b�f�Z�e�v�g�u�f���l�Z�j�b�n�h�f���\���k�\�h�_�c���k�l�j�h�d�_�����>�Z�e�_�_���������������b�����������������I�j�h�\�h�^�b�f���h�p�_�g�d�m���k�l�j�h�d�����i�_�j�\�Z�y��
�k�l�j�h�d�Z��- �h�l�j�b�p�Z�l�_�e�v�g�Z�y�����Z �k�l�j�h�d�b���������������± �i�h�e�h�`�b�l�_�e�v�g�u�_�����H�i�j�_�^�_�e�y�_�f���i�j�h�f�_�`�m�l�h�q�g�m�x���j�_�g�l�m��
�± �������H�g�Z���[�u�e�Z���h�i�j�_�^�_�e�_�g�Z���l�h�e�v�d�h���\�������k�l�h�e�[�p�_�����l�Z�d���d�Z�d���h�k�l�Z�e�v�g�u�_���f�b�g�b�f�Z�e�v�g�u�_���l�Z�j�b�n�u��
�g�Z�o�h�^�y�l�k�y���\���k�l�j�h�d�Z�o���k���i�h�e�h�`�b�l�_�e�v�g�h�c���h�p�_�g�d�h�c�����I�_�j�_�o�h�^�b�f���d���q�_�l�\�_�j�l�h�c���b�l�_�j�Z�p�b�b�� 
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n
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�s�z�r �r �r �r �r
�r �t�w�r �t�r �w�r �r


r  
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S* = 20*12+180*15+250*12+100*9+20*14+50*11+80*8+200*11 = 10 510. 
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�F�Z�j�d�h�\�k�d�b�_���i�j�h�p�_�k�k�u���k��
�^�b�k�d�j�_�l�g�u�f���k�h�k�l�h�y�g�b�_�f 

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

�i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b D1, D2,.., Dn.   
�I�j�h�p�_�k�k���a�Z�d�e�x�q�Z�_�l�k�y���\���i�_�j�_�o�h�^�_��
�k�b�k�l�_�f�u��D �b�a���h�^�g�h�]�h���k�h�k�l�h�y�g�b�y���\��
�^�j�m�]�h�_���k�d�Z�q�d�h�f���\�j�_�f�y���h�l���\�j�_�f�_�g�b���� 

�F�Z�j�d�h�\�k�d�b�_���i�j�h�p�_�k�k�u���k��
�g�_�i�j�_�j�u�\�g�u�f���k�h�k�l�h�y�g�b�_�f 
�L�Z�d���g�Z�a�u�\�Z�x�l���i�j�h�p�_�k�k�u��

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

�F�Z�j�d�h�\�k�d�b�_���i�j�h�p�_�k�k�u���k���^�b�k�d�j�_�l�g�u�f��
�\�j�_�f�_�g�_�f 

�I�_�j�_�o�h�^�u���k�b�k�l�_�f�u���h�k�m�s�_�k�l�\�e�y�x�l�k�y��
�l�h�e�v�d�h���\���h�i�j�_�^�_�e�_�g�g�u�_���f�h�f�_�g�l�u��
�\�j�_�f�_�g�b��t1, t2, ..., tn. �<���i�j�h�f�_�`�m�l�d�_��
�f�_�`�^�m���w�l�b�f�b���f�h�f�_�g�l�Z�f�b���\�j�_�f�_�g�b��

�k�b�k�l�_�f�Z�����k�\�h�_���k�h�k�l�h�y�g�b�_���g�_���b�a�f�_�g�y�_�l����  

�F�Z�j�d�h�\�k�d�b�_���i�j�h�p�_�k�k�u���k��
�g�_�i�j�_�j�u�\�g�u�f�\�j�_�f�_�g�_�f 

�I�_�j�_�o�h�^���k�b�k�l�_�f�u���b�a���k�h�k�l�h�y�g�b�_���\��
�k�h�k�l�h�y�g�b�_���\���e�x�[�h�c���f�h�f�_�g�l���\�j�_�f�_�g�b����

�h�i�j�_�^�_�e�b�l�v���d�h�l�h�j�u�c���a�Z�j�Z�g�_�_���g�_��
�i�j�_�^�k�l�Z�\�e�y�_�l���\�h�a�f�h�`�g�h�k�l�b�� 
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�Ã �S�L�:�W�;� ��
�Q
�L� ��                                                                (1) 

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

- �e�_�\�Z�y���q�Z�k�l�v���i�j�_�^�k�l�Z�\�e�y�_�l���k�h�[�h�c���i�j�h�b�a�\�h�^�g�m�x���\�_�j�h�y�l�g�h�k�l�b���k�h�k�l�h�y�g�b�y����
�G�S�L�:�W�;

�G�W
); 

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

�K�b�k�l�_�f�Z���m�j�Z�\�g�_�g�b�c���i�j�b�f�_�l���\�b�^�� 
�G�S�L�:�W�;

�G�W
� ���Ã �3�M�L�S�M�:�W�;

�Q
�M� �� -�S�L�:�W�; �Ã ���L�M

�Q
�M� ��                                                (2) 

�D�h�]�^�Z�� �i�j�h�p�_�k�k�u�� �\�� �k�b�k�l�_�f�_�� �^�e�y�l�k�y�� �^�h�k�l�Z�l�h�q�g�h�� �^�h�e�]�h���� �l�h�� �h�k�h�[�u�c�� �b�g�l�_�j�_�k�� �i�j�_�^�k�l�Z�\�e�y�_�l��
�k�h�[�h�c�� �i�j�_�^�_�e�v�g�u�_�� �k�e�m�q�Z�b�� �\�_�j�h�y�l�g�h�k�l�b�� ��t�:�’������ �b�e�b�� �i�h-�^�j�m�]�h�f�m�� �n�b�g�Z�e�v�g�u�_�� �\�_�j�h�y�l�g�h�k�l�b���� �D��
�l�Z�d�b�f�� �i�j�h�p�_�k�k�Z�f�� �h�l�g�h�k�b�l�k�y�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_�� �i�j�_�^�i�j�b�y�l�b�y���� �K�l�j�h�b�l�_�e�v�g�u�_���h�j�]�Z�g�b�a�Z�p�b�b�� �g�_��
�g�Z�f�_�j�_�\�Z�x�l�k�y�� �i�j�_�d�j�Z�s�Z�l�v�� �k�\�h�x�� �^�_�y�l�_�e�v�g�h�k�l�v���� �I�j�h�p�_�k�k�u�� �i�j�h�l�_�d�Z�x�l�� �\�� �g�b�o���� �^�h�k�l�Z�l�h�q�g�h����
�^�e�b�l�_�e�v�g�h�� �b�� �g�_�i�j�_�j�u�\�g�h���� �:�� �a�g�Z�q�b�l���� �b�g�\�_�k�l�h�j�h�\�� �[�m�^�_�l�� �b�g�l�_�j�_�k�h�\�Z�l�v�� �[�m�^�m�s�_�_�� �k�h�k�l�h�y�g�b�_��
�k�b�k�l�_�f�u���� �d�� �d�h�l�h�j�h�f�m�� �[�m�^�_�l�� �k�l�j�_�f�b�l�v�k�y�� �k�b�k�l�_�f�Z���� �l���_���� �b�o�� �[�m�^�_�l�� �b�g�l�_�j�_�k�h�\�Z�l�v�� �g�Z�e�b�q�b�_��
�i�j�_�^�_�e�v�g�u�_�����n�b�g�Z�e�v�g�u�_�����\�_�j�h�y�l�g�h�k�l�b�� 

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

�D�h�]�^�Z�� �g�Z�q�b�g�Z�_�l�� �W�:�’���� �\�� �k�b�k�l�_�f�_�� �h�[�j�Z�a�m�_�l�k�y�� �i�j�_�^�_�e�v�g�u�c�� �k�l�Z�p�b�h�g�Z�j�g�u�c�� �j�_�`�b�f���� �H�g�Z��
�g�Z�q�b�g�Z�_�l�� �k�e�m�q�Z�c�g�u�f�� �h�[�j�Z�a�h�f�� �f�_�g�y�l�v�� �k�\�h�b�� �k�h�k�l�h�y�g�b�y���� �<�� �w�l�h�f�� �k�e�m�q�Z�_�� �a�Z�\�b�k�b�f�h�k�l�v��
�\�_�j�h�y�l�g�h�k�l�b�� �h�l�� �\�j�_�f�_�g�b�� �k�l�j�_�f�b�l�k�y�� �d�� �g�m�e�x���� �K�e�_�^�h�\�Z�l�_�e�v�g�h���� �n�b�g�Z�e�v�g�m�x�� �\�_�j�h�y�l�g�h�k�l�v�� �f�h�`�g�h��
�i�j�_�^�k�l�Z�\�b�l�v���\���\�b�^�_���k�j�_�^�g�_�]�h���h�l�g�h�k�b�l�_�e�v�g�h�]�h���\�j�_�f�_�g�b���i�j�_�[�u�\�Z�g�b�y���k�b�k�l�_�f�u���\���k�h�k�l�h�y�g�b�b��Di. 

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

����� ���Ã �3�M�L�S�M�:�W�;
�Q
�M� �� -�S�L�:�W�; �Ã ���L�M

�Q
�M� ��                                                    (3) 

�G�_�b�a�\�_�k�l�g�u�_���\�_�j�h�y�l�g�h�k�l�b�����j0���� �j1���� �«����pn���� �f�h�`�g�h���\�u�q�b�k�e�b�l�v���b�a���g�_�_���k���\�u�k�h�d�b�f�� �m�j�h�\�g�_�f��
�l�h�q�g�h�k�l�b�����>�e�y���w�l�h�]�h���\�\�h�^�b�f���d���m�j�Z�\�g�_�g�b�y�f���m�k�e�h�\�b�_���g�h�j�f�b�j�h�\�d�b�� 

p0���j1�������������jn=1,                                        (4) 
�>�e�y���l�h�]�h���q�l�h�[�u���g�Z�c�l�b���g�_�b�a�\�_�k�l�g�u�_���g�_�h�[�o�h�^�b�f�h���\�u�j�Z�a�b�l�v���e�x�[�h�_�� �ji �b�a���\�u�j�Z�`�_�g�b�y����������

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

�K�b�k�l�_�f�Z���i�_�j�_�o�h�^�b�l���b�a���h�^�g�h�]�h���k�h�k�l�h�y�g�b�y���k�b�k�l�_�f�u���a�Z�j�Z�g�_�_���g�_�b�a�\�_�k�l�g�u�f���h�[�j�Z�a�h�f���\���^�j�m�]�h�_���i�h�^��
�\�h�a�^�_�c�k�l�\�b�_�f�� �j�b�k�d�h�\�u�o�� �k�h�[�u�l�b�c���� �K�h�k�l�h�y�g�b�_��D0 �[�m�^�_�l�� �k�q�b�l�Z�l�v�k�y�� �k�l�Z�[�b�e�v�g�u�f���� �g�h�j�f�Z�e�v�g�u�f��
�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_�f���i�j�_�^�i�j�b�y�l�b�y�����K�h�k�l�h�y�g�b�y��D1�����«����Dn �y�\�e�y�_�l�k�y���k�h�k�l�h�y�g�b�y�f�b���k�l�j�h�b�l�_�e�v�g�h�c��
�h�j�]�Z�g�b�a�Z�p�b�b�� �h�l�e�b�q�g�u�o�� �h�l�� �g�h�j�f�Z�e�v�g�h�]�h���� �d�h�]�^�Z�� �� �k�b�k�l�_�f�Z�� �g�Z�o�h�^�b�l�k�y�� �i�h�^�� �\�h�a�^�_�c�k�l�\�b�_�f��
�j�Z�a�e�b�q�g�u�o���]�j�m�i�i���j�b�k�d�Z�� 

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

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

�i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c���k�b�k�l�_�f�u���k�l�j�h�b�l�_�e�v�g�h�]�h���i�j�_�^�i�j�b�y�l�b�y�� 
- i � �������k�l�Z�[�b�e�v�g�h�_���j�Z�[�h�q�_�_���k�h�k�l�h�y�g�b�_���i�j�_�^�i�j�b�y�l�b�y�����[�_�a���\�e�b�y�g�b�y���j�b�k�d�h�\�� 
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- ���L - �b�g�l�_�g�k�b�\�g�h�k�l�v���\�h�a�g�b�d�g�h�\�_�g�b�y��i-�]�h���j�b�k�d�h�\�h�]�h���k�h�[�u�l�b�y�� 
- �3i - �b�g�l�_�g�k�b�\�g�h�k�l�v���e�b�d�\�b�^�Z�p�b�b��i-�]�h���j�b�k�d�h�\�h�]�h���k�h�[�u�l�b�y�� 
�J�_�Z�e�b�a�m�_�f�� �f�h�^�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �j�b�k�d�Z�f�b�� �i�j�h�_�d�l�Z�� �k�l�j�h�b�l�_�e�v�g�h�c�� �d�h�f�i�Z�g�b�b����

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

�L�Z�[�e�b�p�Z���� 
�<�k�i�h�f�h�]�Z�l�_�e�v�g�Z�y���l�Z�[�e�b�p�Z���h�[�h�a�g�Z�q�_�g�b�c�� 

i �=�j�m�i�i�u���j�b�k�d�h�\ �K�h�k�l�h�y�g�b�y���k�b�k�l�_�f�u��Di  ���L �3i 

1 R1 D1 ���� �31 

2 R2 D2 ���� �32 

3 R3 D3 ���� �33 

4 R4 D4 ���� �34 

5 R5 D5 ���� �35 

6 R6 D6 ���� �36 

 

�I�h�k�l�j�h�b�f���]�j�Z�n���k�h�k�l�h�y�g�b�c���k�l�j�h�b�l�_�e�v�g�h�c���h�j�]�Z�g�b�a�Z�p�b�b���b���i�j�_�^�k�l�Z�\�b�f���_�]�h���g�Z���j�b�k�� 3. 

 
�J�b�k�����������=�j�Z�n���k�h�k�l�h�y�g�b�c���i�j�h�_�d�l�Z���k�l�j�h�b�l�_�e�v�g�h�c���h�j�]�Z�g�b�a�Z�p�b�b 

 
�I�j�b�f�_�g�y�y�� �n�h�j�f�m�e�m�� ���������� �k�h�k�l�Z�\�b�f�� �k�b�k�l�_�f�m�� �m�j�Z�\�g�_�g�b�c�� �D�h�e�f�h�]�h�j�h�\�Z���� �L�Z�d�`�_�� �[�m�^�_�f��

�i�h�e�v�a�h�\�Z�l�v�k�y���j�b�k�� �����d�Z�d���\�k�i�h�f�h�]�Z�l�_�e�v�g�u�f���w�e�_�f�_�g�l�h�f�����d�h�l�h�j�u�c���h�[�e�_�]�q�b�l���i�j�h�p�_�k�k���k�h�k�l�Z�\�e�_�g�b�y��
�k�b�k�l�_�f�u���m�j�Z�\�g�_�g�b�c�����<���b�l�h�]�_���i�h�e�m�q�Z�_�f���� 
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�A�g�Z�y�����q�l�h���n�m�g�d�p�b�b���j1(t�������j2(t�����������������jn(t�����k�l�j�_�f�y�l�k�y���d���i�j�_�^�_�e�v�g�u�f���\�_�j�h�y�l�g�h�k�l�y�f���k�h�k�l�h�y�g�b�c��

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

�K�e�_�^�h�\�Z�l�_�e�v�g�h���� �f�h�`�g�h�� �i�_�j�_�o�h�^�b�l�v�� �d�� �k�b�k�l�_�f�_�� �Z�e�]�_�[�j�Z�b�q�_�k�d�b�o�� �m�j�Z�\�g�_�g�b�c���� �d�h�l�h�j�u�c��
�[�m�^�m�l���b�f�_�l�v���\�b�^�� 
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�>�h�[�Z�\�e�y�_�f���g�h�j�f�b�j�h�\�h�q�g�h�_���m�k�e�h�\�b�_�� 
p0+p1+p2+p�A+p4+p5+p6 =1 .                                   (7) 

�<�u�j�Z�a�b�f�� �\�_�j�h�y�l�g�h�k�l�b��p1, p2, p3, p4, p5, p6 �q�_�j�_�a��p0 �b�� �i�h�^�k�l�Z�\�b�f�� �b�o�� �a�g�Z�q�_�g�b�y�� �i�_�j�\�h�_��
�\�u�j�Z�`�_�g�b�_���k�b�k�l�_�f�u�������� 
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�I�h�k�e�_�^�g�_�_���\�u�j�Z�`�_�g�b�_���k�b�k�l�_�f�u�������a�Z���k�q�_�l���k�h�d�j�Z�s�_�g�b�y���i�_�j�_�f�_�g�g�u�o���h�[�g�m�e�b�l�k�y�� 
�I�h�^�k�l�Z�\�b�f���\�u�j�Z�`�_�g�g�u�_���q�_�j�_�a��p0 �\�_�j�h�y�l�g�h�k�l�b���\���\�u�j�Z�`�_�g�b�_�����������b���i�h�e�m�q�b�f�� 

(5) 

(6) 

(8) 
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�S����
�����S��
�3��

����
�����S��
�3��

��
�����S��
�3��

��
�����S��
�3��

��
�����S��
�3��

��
�����S��
�3��

� ���� .                                          (9) 

�<�u�j�Z�a�b�f���j0 �b�a���w�l�h�]�h (9): 

�S��� ��
��

����
����
�3��

����
����
�3��

��
����
�3��

��
����
�3��

��
����
�3��

��
����
�3��

 .                                             (10) 

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

�B�a�\�_�k�l�g�h���� �q�l�h�� �3�‹ �y�\�e�y�_�l�k�y�� �\�_�e�b�q�b�g�h�c���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�_�c�� �b�g�l�_�g�k�b�\�g�h�k�l�v�x�� �m�k�l�j�Z�g�_�g�b�y��
�g�_�d�h�_�]�h��i-�]�h�� �j�b�k�d�h�\�h�]�h�� �k�h�[�u�l�b�y�� �a�Z�� �k�q�_�l�� �i�j�h�\�_�^�_�g�g�u�o�� �f�_�j�h�i�j�b�y�l�b�c���� �q�l�h�� �i�j�b�\�h�^�b�l�� �k�b�k�l�_�f�m�� �\��
�k�l�Z�[�b�e�v�g�h�_���k�h�k�l�h�y�g�b�_�����K�e�_�^�h�\�Z�l�_�e�v�g�h�����^�Z�g�g�m�x���\�_�e�b�q�b�g�m���f�h�`�g�h���h�i�b�k�Z�l�v���k�����i�h�f�h�s�v�x���k�m�f�f�u��
�^�_�g�_�`�g�u�o�� �k�j�_�^�k�l�\���� �\�u�^�_�e�y�_�f�u�o�� �g�Z�� �f�_�j�h�i�j�b�y�l�b�y�� �i�h�� �m�k�l�j�Z�g�_�g�b�_�� �b�e�b�� �i�j�_�^�m�i�j�_�`�^�_�g�b�_����
�\�e�b�y�g�b�y��i-�]�h���j�b�k�d�h�\�h�]�h���k�h�[�u�l�b�y�����L�h�]�^�Z�����3�‹ �f�h�`�g�h���g�Z�c�l�b���i�h���n�h�j�f�m�e�_�� 

�3�L� ���.�L�
�0 �g ,                                                           (11) 
�]�^�_���0�L - �^�_�g�_�`�g�u�_���k�j�_�^�k�l�\�Z�����g�Z�i�j�Z�\�e�y�_�f�u�_���g�Z���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���k�h�k�l�h�y�g�b�y���k�b�k�l�_�f�u�� 
���.�L - �d�h�w�n�n�b�p�b�_�g�l�� �i�j�h�i�h�j�p�b�h�g�Z�e�v�g�h�k�l�b�� �\�u�^�_�e�_�g�b�y�� �^�_�g�_�`�g�u�o�� �k�j�_�^�k�l�\�� �g�Z�i�j�Z�\�e�y�_�f�u�c��

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

�\�_�j�h�y�l�g�h�k�l�b�� �g�Z�o�h�`�^�_�g�b�_�� �k�l�j�h�b�l�_�e�v�g�h�c�� �d�h�f�i�Z�g�b�b�� �\�� �k�l�Z�[�b�e�v�g�h�f�� �i�h�e�h�`�_�g�b�b�� �j0�:�� m�Z�o���� �W�l�h��
�[�m�^�_�l�� �i�j�h�b�k�o�h�^�b�l�v�� �a�Z�� �k�q�_�l�� �]�j�Z�f�h�l�g�h�]�h�� �j�Z�k�i�j�_�^�_�e�_�g�b�_�� �^�_�g�_�`�g�u�o�� �k�j�_�^�k�l�\���� �\�u�^�_�e�y�_�f�u�o�� �g�Z��
�m�k�l�j�Z�g�_�g�b�_���i�h�k�e�_�^�k�l�\�b�c���h�l���j�b�k�d�h�\�� 

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

�3���0��� ��
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�0��
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����
�.���
�0��

���:�P�D�[ .                          (12) 

 
�I�j�b���g�Z�e�b�q�b�b���k�e�_�^�m�x�s�b�o���h�]�j�Z�g�b�q�_�g�b�c���� 

M1 +M2+M3+M4+M5+M6 = M .                                     (13) 
 

M i >0. (14) 
�<�u�y�\�b�\�� �f�Z�d�k�b�f�Z�e�v�g�m�x�� �\�_�j�h�y�l�g�h�k�l�v�� �k�l�Z�[�b�e�v�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �k�b�k�l�_�f�u���� �d�h�l�h�j�m�x���f�h�`�g�h��

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

�3�L
�
� ���.�L�
�0 �L

�Û                                                       (15) 
�S�L

�
� 
���L
�3�L

���S��
�
 .                                                       (16) 

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

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

 
�;�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�b�c���k�i�b�k�h�d 

 
������ �:�\�_�j�b�g�Z�� �L���� �:������ �D�m�j�h�q�d�Z�� �I���� �G������ �@�_�]�m�e�v�k�d�Z�y�� �F���� �<���� �K�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �i�j�h�p�_�k�k�Z��

�i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c�� �g�Z�� �h�k�g�h�\�_�� �l�_�h�j�b�b�� �f�Z�k�k�h�\�h�]�h�� �h�[�k�e�m�`�b�\�Z�g�b�y�� ������ �<�_�k�l�g�b�d�� �X�M�j�=�M���� �K�_�j�b�y����
�D�h�f�i�v�x�l�_�j�g�u�_�� �l�_�o�g�h�e�h�]�b�b���� �m�i�j�Z�\�e�_�g�b�_���� �j�Z�^�b�h�w�e�_�d�l�j�h�g�b�d�Z���� ������������ �‹������ �8�5�/����
https://cyberleninka.ru/article/n/sovershenstvovanie-protsessa-prinyatiya-resheniy-na-osnove-teorii-
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�k�j�_�^�g�_�j�h�k�k�b�c�k�d�b�f�b�� �a�g�Z�q�_�g�b�y�f�b �h�[�j�Z�[�Z�l�u�\�Z�x�s�b�_�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �m�\�_�e�b�q�b�e�b�� �k�\�h�_��
�k�h�h�l�g�h�r�_�g�b�_���g�Z�����������Z���^�h�[�u�q�Z���i�h�e�_�a�g�u�o���b�k�d�h�i�Z�_�f�u�o���b���h�[�_�k�i�_�q�_�g�b�_���w�e�_�d�l�j�h�w�g�_�j�]�b�_�c�����]�Z�a�h�f���b��
�i�Z�j�h�f���k�g�b�a�b�e�b�k�v���g�Z�����������b�������������k�h�h�l�\�_�l�k�l�\�_�g�g�h���>��].  

�I�j�h�b�a�\�h�^�k�l�\�Z���j�Z�k�i�j�_�^�_�e�_�g�u���i�h���\�k�_�c���l�_�j�j�b�l�h�j�b�b���h�[�e�Z�k�l�b�� 

 
�J�b�k�����������J�Z�k�i�j�_�^�_�e�_�g�b�_���i�j�h�b�a�\�h�^�k�l�\���i�h���l�_�j�j�b�l�h�j�b�b���<�h�j�h�g�_�`�k�d�h�c���h�[�e�Z�k�l�b 

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

�j�Z�k�k�j�_�^�h�l�h�q�_�g�Z���i�h���������j�Z�c�h�g�Z�f���h�[�e�Z�k�l�b�����g�h���g�Z�b�[�h�e�_�_���r�b�j�h�d�h���j�Z�k�i�j�h�k�l�j�Z�g�_�g�Z���\���]�����<�h�j�h�g�_�`�_��- 
�����������������J�Z�f�h�g�k�d�h�f���j-�g�_��- 5,05%, �O�h�o�h�e�v�k�d�h�f���j-�g�_���± ���������������a�Z�l�_�f���b�^�_�l���k�l�Z�[�b�e�v�g�h�c���d�j�b�\�h�c���k��
�m�f�_�g�v�r�_�g�b�_�f�� �\�� �������������� �H�[�j�Z�[�Z�l�u�\�Z�x�s�b�_�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �g�Z�� �d�Z�j�l�_�� �h�l�j�Z�`�_�g�u�� �d�j�Z�k�g�u�f��
�f�Z�j�d�_�j�h�f�� �b�� �i�j�b�k�m�l�k�l�\�m�x�l�� �\�� ������ �j�Z�c�h�g�Z�o�� �h�[�e�Z�k�l�b���� �k�Z�f�h�_�� �\�u�k�h�d�h�_�� �f�_�k�l�h���l�Z�d�� �`�_�� �a�Z�g�b�f�Z�_�l�� �]����
�<�h�j�h�g�_�`�� �± ���������������� �a�Z�l�_�f�� �b�^�_�l�� �G�h�\�h�m�k�f�Z�g�k�d�b�c�� �j-�g��-  �������������� �K�_�f�b�e�m�d�k�d�b�c�� �j-�g���± 2,52%. 
�H�k�l�Z�e�v�g�u�f�� �j�Z�c�h�g�Z�f�� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �a�g�Z�q�_�g�b�_�� �\�� ������������ �� �W�g�_�j�]�_�l�b�q�_�k�d�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�v�x��
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�a�Z�g�y�l�u�� ������ �j�Z�c�h�g�Z���� �e�b�^�_�j�Z�f�b�� �l�Z�d�� �`�_�� �y�\�e�y�x�l�k�y�� �]���� �<�h�j�h�g�_�`�� �± ���������������� �G�h�\�h�m�k�f�Z�g�k�d�b�c�� �j-�g���± 
���������������J�h�k�k�h�r�Z�g�k�d�b�c���j-�g���± 3,04% [4].  

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

1. �A�Z�]�j�y�a�g�_�g�b�_���Z�l�f�h�k�n�_�j�g�h�]�h���\�h�a�^�m�o�Z�� 
2. �A�Z�]�j�y�a�g�_�g�b�_���i�b�l�v�_�\�h�c���\�h�^�u���b���b�k�l�h�q�g�b�d�h�\���i�b�l�v�_�\�h�]�h���b���j�_�d�j�_�Z�p�b�h�g�g�h�]�h���g�Z�a�g�Z�q�_�g�b�y�� 
3. �A�Z�]�j�y�a�g�_�g�b�_���i�h�q�\�� 
�G�Z�j�m�r�_�g�b�_�� �^�Z�g�g�u�o�� �Z�k�i�_�d�l�h�\�� �g�Z�g�_�k�_�l�� �m�s�_�j�[�� �\�� �_�k�l�_�k�l�\�_�g�g�h�c�� �w�d�h�k�b�k�l�_�f�_���� �d�h�l�h�j�u�_��

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

�N�_�^�_�j�Z�e�v�g�u�c�� �a�Z�d�h�g�� �h�l�� ������������������2 N7-�N�A�� ���j�_�^���� �h�l�� ������������������������ �©�H�[�� �h�o�j�Z�g�_�� �h�d�j�m�`�Z�x�s�_�c��
�k�j�_�^�u�ª���� �\�� �d�h�l�h�j�h�f�� �h�[�]�h�\�Z�j�b�\�Z�x�l�k�y�� �i�j�_�^�_�e�v�g�h�� �^�h�i�m�k�l�b�f�u�_�� �\�u�[�j�h�k�u�� �\�� �Z�l�f�h�k�n�_�j�m���� �<�� �J�h�k�k�b�b��
�m�j�h�\�g�b���i�j�_�^�_�e�v�g�h���^�h�i�m�k�l�b�f�h�c���d�h�g�p�_�g�l�j�Z�p�b�b�����I�>�D�����h�^�g�h�]�h���b���l�h�]�h���`�_���\�_�s�_�k�l�\�Z���j�Z�a�e�b�q�g�u���^�e�y��
�\�k�_�o�� �h�[�t�_�d�l�h�\�� �\�g�_�r�g�_�c�� �k�j�_�^�u���� �<�k�_�� �g�h�j�f�u�� �a�Z�d�j�_�i�e�_�g�u�� �\�� �K�Z�g�I�b�G�� ��������������������-01 �b���=�H�K�L��
17.2.3.02-2014 

�>�Z�e�_�_�� �b�k�k�e�_�^�m�_�f�� �d�e�Z�k�k�b�n�b�d�Z�p�b�x�� �h�l�o�h�^�h�\�� �h�[�j�Z�[�Z�l�u�\�Z�x�s�b�o�� �i�j�h�b�a�\�h�^�k�l�\��
�<�h�j�h�g�_�`�k�d�h�c�� �h�[�e�Z�k�l�b���� �I�j�h�\�_�^�_�g�g�u�c�� �Z�g�Z�e�b�a���� �h�l�j�Z�`�_�g�g�u�c�� �g�Z�� �j�b�k�� 1���� �i�h�a�\�h�e�b�e�� �\�u�y�\�b�l�v��
�g�Z�b�[�h�e�_�_�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�_�� �\�b�^�u�� �^�_�y�l�_�e�v�g�h�k�l�b�� �\�� �<�h�j�h�g�_�`�k�d�h�c�� �h�[�e�Z�k�l�b���� �d�h�l�h�j�u�_�� �b�f�_�x�l 
�i�j�y�f�h�_���\�h�a�^�_�c�k�l�\�b�_���g�Z���k�h�k�l�h�y�g�b�_���h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u�� 

 

 
�J�b�k�����������D�e�Z�k�k�b�n�b�d�Z�p�b�y���h�l�o�h�^�h�\���h�[�j�Z�[�Z�l�u�\�Z�x�s�b�o���i�j�h�b�a�\�h�^�k�l�\���>�����@ 

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

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

�D�e�Z�k�k�b�n�b�d�Z�p�b�y���i�j�_�^�_�e�v�g�h���^�h�i�m�k�l�b�f�h�c���d�h�g�p�_�g�l�j�Z�p�b�b [8] 
 

�A�Z�]�j�y�a�g�y�x�s�b�_��
�\�_�s�_�k�l�\�Z 

�?�^�b�g�b�p�Z��
�b�a�f�_�j�_�g�b�y 

�I�>�D��
�f�Z�d�k�b�f�Z�e�v�g�h��

�j�Z�a�h�\�u�_ 

�I�>�D���k�j�_�^�g�_-
�k�m�l�h�q�g�u�_ 

�I�u�e�v �f�]���f3 0,5 0,15 
�:�a�h�l�Z���^�b�h�d�k�b�^ �f�]���f3 0,2 0,04 
�K�_�j�Z���^�b�h�d�k�b�^ �f�]���f3 0,5 0,005 
�M�]�e�_�j�h�^���h�d�k�b�^ �f�]���f3 5 3 
�K�\�b�g�_�p���b���_�]�h��

�g�_�h�j�]�Z�g�b�q�_�k�d�b�_��
�k�h�_�^�b�g�_�g�b�y 

�f�]���f3 0,001 0,0003 

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

�m�]�e�_�j�h�^�Z���� �n�h�j�f�Z�e�v�^�_�]�b�^�h�f�� �g�Z�[�e�x�^�Z�e�h�k�v�� �\ �x�]�h-�\�h�k�l�h�q�g�h�c�� �q�Z�k�l�b�� �]�h�j�h�^�Z�� �g�Z�� �I�G�A�� �‹�� ���� ���m�e����
�E�_�[�_�^�_�\�Z), �]�^�_�� �k�h�k�j�_�^�h�l�h�q�_�g�u�� �i�j�_�^�i�j�b�y�l�b�y�� �L�_�i�e�h�w�e�_�d�l�j�h�p�_�g�l�j�Z�e�v-1, �H�:�H��
�©�<�h�j�h�g�_�`�k�b�g�l�_�a�d�Z�m�q�m�d�ª���� �A�:�H�� �<�h�j�h�g�_�`�k�d�b�c�� �r�b�g�g�u�c�� �a�Z�\�h�^�ª���� �L�Z�d�� �`�_�� �g�Z�� �m�o�m�^�r�_�g�b�_��
�k�h�k�l�h�y�g�b�y���Z�l�f�h�k�n�_�j�u���i�h�\�e�b�y�e�b���k�e�_�^�m�x�s�b�_���i�j�_�^�i�j�b�y�l�b�y���� 

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

- �©�<�h�^�h�d�Z�g�Z�e���<�h�j�h�g�_�`�ª�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�������� 113 �l�u�k�����f3 �b���������l�u�k�����l�h�g�g);   
- �©�I�Z�\�e�h�\�k�d���=�j�Z�g�b�l�ª�����k�h�h�l�\�_�l�k�l�\�_�g�g�h�����������������l�u�k�����f3�����b�����������l�u�k�����l�h�g�g��.  
- �H�H�H���©�K�i�b�j�l�a�Z�\�h�^���:�g�g�b�g�k�d�b�c�ª���± �a�Z�]�j�y�a�g�_�g�b�_���k�l�h�q�g�u�f�b���\�h�^�Z�f�b���i�j�m�^�Z�����j�_�a�d�b�c���a�Z�i�Z�o��

�\���Z�l�f�h�k�n�_�j�g�h�f���\�h�a�^�m�o�_ [6].  
�<�� ���������� �]�h�^�m�� �i�h�^�l�\�_�j�^�b�e�h�k�v�� �a�Z�]�j�y�a�g�_�g�b�_�� �i�h�^�a�_�f�g�u�o�� �\�h�^�� �o�j�h�f�h�f�� �r�_�k�l�b�\�Z�e�_�g�l�g�u�f�� �g�Z��

�\�h�^�h�a�Z�[�h�j�Z�o�� �N�=�M�I�� �©�F�_�o�Z�g�b�q�_�k�d�b�c�� �a�Z�\�h�^�ª�� �]���� �<�h�j�h�g�_�`�Z���� �k�h�^�_�j�`�Z�g�b�_�� �d�h�l�h�j�h�]�h�� �k�h�k�l�Z�\�b�e�h��
0,19-�����������f�]���^�f��������-�����I�>�D����  

�K�e�h�`�b�\�r�m�x�k�y�� �k�b�l�m�Z�p�b�x�� �i�h�� �I�>�D�� �d�h�f�f�_�g�l�b�j�m�_�l�� �w�d�h�e�h�]�� �K�_�j�]�_�c�� �E�b�k�h�\�k�d�b�c���� �H�g��
�k�q�b�l�Z�_�l�����q�l�h���k���d�Z�`�^�u�f���]�h�^�h�f���\�_�j�h�y�l�g�h�k�l�v���i�h�e�g�h�]�h���a�Z�]�j�y�a�g�_�g�b�y���[�b�h�k�n�_�j�u���j�Z�k�l�_�l�����a�Z�]�j�y�a�g�_�g�b�_��
�i�j�b�j�h�^�u�� �g�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �y�\�e�y�_�l�k�y�� �Z�d�l�m�Z�e�v�g�h�c�� �i�j�h�[�e�_�f�h�c���� �b�]�g�h�j�b�j�h�\�Z�g�b�_�� �d�h�l�h�j�h�c��
�f�h�`�_�l�� �h�[�_�j�g�m�l�v�k�y�� �l�j�Z�]�b�q�g�h���� �<�� �k�\�y�a�b�� �k�� �i�h�k�l�h�y�g�g�u�f�� �m�o�m�^�r�_�g�b�_�f�� �d�Z�q�_�k�l�\�Z�� �h�d�j�m�`�Z�x�s�_�c��
�i�j�b�j�h�^�g�h�c�� �k�j�_�^�u�� �a�Z�� �k�q�_�l�� �m�\�_�e�b�q�_�g�b�y�� �\�u�[�j�h�k�h�\�� �i�j�_�^�_�e�v�g�h�� �^�h�i�m�k�l�b�f�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �\��
�h�d�j�m�`�Z�x�s�m�x�� �k�j�_�^�m�� �g�_�h�[�o�h�^�b�f�h�� �h�k�m�s�_�k�l�\�e�y�l�v�� �j�Z�a�\�b�l�b�_�� �i�j�h�p�_�k�k�h�\�� �m�i�j�Z�\�e�_�g�b�y��
�w�d�h�e�h�]�b�q�_�k�d�b�f�b�� �i�j�h�_�d�l�Z�f�b���� �J�_�Z�e�b�a�Z�p�b�y�� �^�_�c�k�l�\�b�c�� �d�h�l�h�j�u�o�� �i�j�h�b�a�h�c�^�_�l�� �a�Z�� �k�q�_�l�� �j�Z�a�j�Z�[�h�l�d�b��
�i�h�d�Z�a�Z�l�_�e�_�c�� �m�k�l�h�c�q�b�\�h�]�h�� �j�Z�a�\�b�l�b�y���� �]�^�_�� �h�l�j�Z�`�Z�x�l�k�y�� �m�k�b�e�b�y�� �\�g�_�^�j�_�g�b�y�� �\�� �i�j�Z�d�l�b�d�m��
�h�[�s�_�k�l�\�_�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���i�j�b�g�p�b�i�h�\���g�h�\�h�c���f�h�^�_�e�b���w�d�h�e�h�]�h-�w�d�h�g�h�f�b�q�_�k�d�h�]�h���j�Z�a�\�b�l�b�y [9]. 

�>�e�y�� �g�Z�]�e�y�^�g�h�]�h�� �k�j�Z�\�g�_�g�b�y�� �j�Z�k�k�f�h�l�j�b�f�� �h�k�g�h�\�g�u�_�� �i�h�d�Z�a�Z�l�_�e�b���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�_��
�\�h�a�^�_�c�k�l�\�b�_���o�h�a�y�c�k�l�\�_�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���g�Z���h�d�j�m�`�Z�x�s�m�x���k�j�_�^�m���b���b�k�i�h�e�v�a�h�\�Z�g�b�_���i�j�b�j�h�^�g�u�o��
�j�_�k�m�j�k�h�\ (�j�b�k�� 4) [6].  

�J�Z�k�k�f�h�l�j�_�\�� �i�h�d�Z�a�Z�l�_�e�b�� �\�h�a�^�_�c�k�l�\�b�y�� �g�Z�� �j�b�k�� ������ �h�l�f�_�l�b�f���� �q�l�h�� �g�Z�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y��
�k�h�k�l�h�y�g�b�_�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�u�� �h�l�e�b�q�Z�_�l�k�y�� �\�� �e�m�q�r�m�x�� �k�l�h�j�h�g�m�� �W�l�h�l�� �\�u�\�h�^�� �k�^�_�e�Z�g�� �g�Z�� �h�k�g�h�\�_��
�a�g�Z�q�b�l�_�e�v�g�h�]�h�� �k�g�b�`�_�g�b�y�� �d�h�e�b�q�_�k�l�\�Z�� �a�Z�[�h�j�Z�� �\�h�^�u�� �b�a�� �\�h�^�g�u�o�� �b�k�l�h�q�g�b�d�h�\�� ���q�l�h�� �w�d�h�g�h�f�b�l��
�i�j�b�j�h�^�g�u�_�� �[�h�]�Z�l�k�l�\�Z������ �l�Z�d�� �`�_�� �k�g�b�`�_�g�b�y�� �k�[�j�h�k�Z�� �k�l�h�q�g�u�o�� �\�h�^���� �\�� �l�h�f�� �q�b�k�e�_�� �a�Z�]�j�y�a�g�_�g�g�u�o�����G�Z 
�h�k�g�h�\�_�� �i�h�d�Z�a�Z�l�_�e�_�c�� �f�h�`�g�h���k�d�Z�a�Z�l�v���� �q�l�h���k�h�k�l�h�y�g�b�_���\�h�^�g�u�o���h�[�t�_�d�l�h�\���i�h�k�l�_�i�_�g�g�h�� �m�e�m�q�r�Z�_�l�k�y����
�L�Z�d�� �`�_�� �g�Z�� �m�e�m�q�r�_�g�b�_�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�u�� �\�e�b�y�_�l�� �b�� �l�h�l�� �n�Z�d�l���� �q�l�h�� �i�j�h�b�k�o�h�^�b�l�� �h�k�l�Z�g�h�\�d�Z�� �b��
�j�Z�a�\�Z�e�� �i�j�_�^�i�j�b�y�l�b�c���� �L�Z�d���� �\�� �f�Z�j�l�_�� ���������� �]�h�^�Z�� �d�h�e�b�q�_�k�l�\�h�� �n�m�g�d�p�b�h�g�b�j�m�x�s�b�o�� �h�j�]�Z�g�b�a�Z�p�b�c��
�k�h�k�l�Z�\�e�y�e�h�����������������d���i�j�_�^�u�^�m�s�_�f�m���]�h�^�m�����Z���\�������������]�h�^�m�����������������>���@���� 
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�J�b�k�����������I�h�d�Z�a�Z�l�_�e�b���\�h�a�^�_�c�k�l�\�b�y�����^�_�y�l�_�e�v�g�h�k�l�b���h�[�j�Z�[�Z�l�u�\�Z�x�s�b�o���i�j�_�^�i�j�b�y�l�b�c���g�Z��

�h�d�j�m�`�Z�x�s�m�x���k�j�_�^�m�� 

 

�K�k�u�e�Z�y�k�v���g�Z���j�b�k�� 1, �\�b�^�b�f�����q�l�h�����������������h�l���\�k�_�]�h���d�h�e�b�q�_�k�l�\�Z���a�Z�g�b�f�Z�x�l���h�[�j�Z�[�Z�l�u�\�Z�x�s�b�_��
�i�j�h�b�a�\�h�^�k�l�\�Z���� �h�k�m�s�_�k�l�\�e�y�x�s�b�_�� �k�\�h�x�� �^�_�y�l�_�e�v�g�h�k�l�v �\���h�l�j�Z�k�e�b�� �f�Z�r�b�g�h�k�l�j�h�_�g�b�b���� �i�b�s�_�\�h�c�� �b��
�o�b�f�b�q�_�k�d�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b���� �I�h�w�l�h�f�m�� �j�Z�k�k�f�h�l�j�b�f�� �b�o�� �g�Z�� �i�j�b�f�_�j�_�� �<�h�j�h�g�_�`�k�d�h�c�� �h�[�e�Z�k�l�b�� �k��
�p�_�e�v�x���\�u�^�_�e�_�g�b�y���g�Z�b�[�h�e�_�_���k�e�h�`�g�u�o���b���h�i�Z�k�g�u�o �j�Z�c�h�g�h�\���i�h���a�Z�]�j�y�a�g�_�g�b�x���Z�l�f�h�k�n�_�j�g�h�c���k�j�_�^�u������
�>�e�y�� �h�p�_�g�d�b�� �\�h�a�^�_�c�k�l�\�b�y�� �g�Z�� �h�d�j�m�`�Z�x�s�m�x�� �k�j�_�^�m�� �k�h�i�h�k�l�Z�\�b�f�� �\�j�_�^�g�u�_�� �\�u�[�j�h�k�u����
�h�k�m�s�_�k�l�\�e�y�_�f�u�_���i�j�_�^�i�j�b�y�l�b�y�f�b�� �q�b�k�e�_�g�g�h�k�l�v���b���i�e�h�l�g�h�k�l�v���g�Z�k�_�e�_�g�b�y ���l�Z�[�e�����������>8]. 

�G�Z�� �h�k�g�h�\�Z�g�b�b�� �l�Z�[�e�� ���� �\�b�^�b�f���� �q�l�h�� �h�k�g�h�\�g�h�c�� �m�j�h�g�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�_�� �g�Z�g�h�k�b�l�� �]����
�<�h�j�h�g�_�`���� �k�� �k�h�k�j�_�^�h�l�h�q�_�g�g�u�f�b�� �h�[�j�Z�[�Z�l�u�\�Z�x�s�b�f�b�� �i�j�_�^�i�j�b�y�l�b�y�f�b�� ���f�Z�r�b�g�h�k�l�j�h�_�g�b�_�f�� �b��
�o�b�f�b�q�_�k�d�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�v�x���� �\�� �E�_�\�h�[�_�j�_�`�g�h�f�� �j�Z�c�h�g�_���� �I�h�f�b�f�h�� �^�Z�g�g�u�o�� �w�l�h�c�� �l�Z�[�e�b�p�u����
�i�h�^�l�\�_�j�`�^�_�g�b�_�f�� �\�u�\�h�^�m�� �f�h�`�_�l�� �k�e�m�`�b�l�v�� �Z�g�Z�e�b�a�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�u�o�� �b�� �\�j�_�^�g�u�o�� �\�u�[�j�h�k�h�\, 
�d�h�l�h�j�u�_�� �j�Z�k�k�q�b�l�Z�g�u�� �i�h�k�e�_�� �l�Z�[�e�� 1.  �>�Z�g�g�Z�y�� �l�Z�[�e�b�p�Z�� �\�� �j�Z�d�m�j�k�_�� �m�i�j�Z�\�e�_�g�b�y�� �i�j�h�_�d�l�Z�f�b�� �^�Z�_�l��
�g�Z�f�� �g�Z�]�e�y�^�g�u�_�� �k�\�_�^�_�g�b�y�� �h�� �k�e�h�`�b�\�r�_�c�k�y�� �w�d�h�e�h�]�b�q�_�k�d�h�c�� �k�b�l�m�Z�p�b�b�� �i�h�� �j�Z�c�h�g�Z�f�� �<�h�j�h�g�_�`�k�d�h�c��
�h�[�e�Z�k�l�b���� �<�_�^�v�� �i�h�f�b�f�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �h�k�m�s�_�k�l�\�e�y�_�f�u�o�� �a�Z�]�j�y�a�g�_�g�b�c���� �g�_�h�[�o�h�^�b�f�h�� �m�\�b�^�_�l�v��
�i�e�h�l�g�h�k�l�v�� �g�Z�k�_�e�_�g�b�y�� �k�m�[�t�_�d�l�h�\���� �b�� �j�_�r�b�l�v���� �\�� �d�Z�d�h�f�� �j�Z�c�h�g�_�� �g�_�h�[�o�h�^�b�f�h�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�l�v��
�i�j�h�p�_�k�k�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �\�� �d�j�Z�l�q�Z�c�r�b�_�� �k�j�h�d�b�� �^�e�y�� �k�h�d�j�Z�s�_�g�b�y�� �\�h�a�^�_�c�k�l�\�b�y�� �g�_�]�Z�l�b�\�g�u�o��
�n�Z�d�l�h�j�h�\�� �g�Z�� �g�Z�k�_�e�_�g�b�_���� �I�h�w�l�h�f�m�� �[�h�e�_�_�� �i�h�^�j�h�[�g�h�� �j�Z�k�k�f�h�l�j�b�f�� �d�j�b�l�b�q�_�k�d�b�_�� �j�Z�c�h�g�u�� �i�h��
�\�u�[�j�h�k�m�� �a�Z�]�j�y�a�g�y�x�s�b�o�� �\�_�s�_�k�l�\�� �\�� �Z�l�f�h�k�n�_�j�m�� �y�\�e�y�x�l�k�y���� �K�_�f�b�e�m�d�k�d�b�c�� �b�� �;�h�[�j�h�\�k�d�b�c�� �j-�g����
�]�h�j�h�^�� �<�h�j�h�g�_�`�� �b�� �;�h�j�b�k�h�]�e�_�[�k�d���� �A�^�_�k�v���� �i�h�f�b�f�h�� �h�k�m�s�_�k�l�\�e�_�g�b�y�� �I�>�<���� �\�u�k�h�d�Z�y�� �i�e�h�l�g�h�k�l�v��
�g�Z�k�_�e�_�g�b�y���� �W�l�h�� �y�\�e�y�_�l�k�y�� �[�h�e�v�r�h�c�� �i�j�h�[�e�_�f�h�c���� �d�h�l�h�j�Z�y�� �k�d�Z�a�u�\�Z�_�l�k�y�� �\�i�h�k�e�_�^�k�l�\�b�b�� �g�Z��
�\�h�a�g�b�d�g�h�\�_�g�b�b�� �[�h�e�_�a�g�_�c���� �k�g�b�`�_�g�b�b�� �m�j�h�\�g�y�� �j�h�`�^�Z�_�f�h�k�l�b�� �b�� �m�\�_�e�b�q�_�g�b�b�� �i�h�d�Z�a�Z�l�_�e�_�c��
�k�f�_�j�l�g�h�k�l�b. �O�h�q�_�l�k�y�� �h�l�f�_�l�b�l�v���� �q�l�h�� �i�j�h�p�_�k�k�� �m�i�j�Z�\�e�_�g�b�y�� �w�d�h�e�h�]�b�q�_�k�d�b�f�b�� �i�j�h�_�d�l�Z�f�b�� �i�h��
�m�e�m�q�r�_�g�b�x���k�h�k�l�h�y�g�b�y���h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u���g�Z���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���i�j�_�^�i�j�b�y�l�b�y�o���<�h�j�h�g�_�`�k�d�h�c��
�h�[�e�Z�k�l�b�� �g�_�� �j�_�Z�e�b�a�m�_�l�k�y���� �b�� �\�� �i�h�^�l�\�_�j�`�^�_�g�b�_�� �w�l�h�f�m�� �k�e�m�`�b�l�� �l�Z�[�e�� ������ �\�� �d�h�l�h�j�h�c�� �k�h�\�h�d�m�i�g�u�c��
�i�h�d�Z�a�Z�l�_�e�v �a�Z�]�j�y�a�g�_�g�b�y�� �i�h�� �]���� �<�h�j�h�g�_�`�m�� �^�h�k�l�b�]�Z�_�l�� �g�Z�b�\�u�k�r�_�c�� �h�l�f�_�l�d�b�� ������ �_�^�b�g�b�p������ �q�l�h��
�]�h�\�h�j�b�l���h�[���h�l�k�m�l�k�l�\�b�b���k�h�\�_�j�r�_�g�k�l�\�m�x�s�b�o �f�_�j�h�i�j�b�y�l�b�c���� 
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�L�Z�[�e�b�p�Z���� 
�D�e�Z�k�k�b�n�b�d�Z�p�b�y���j�Z�c�h�g�h�\���<�h�j�h�g�_�`�k�d�h�c���h�[�e�Z�k�l�b���i�h���m�j�h�\�g�x���a�Z�]�j�y�a�g�_�g�b�y 
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�g�Z�k�_-
�e�_�g�b�y����
�q�_�e���d�f

2 

�A�Z�]�j�y�a-
�g�_�g�b�_��
�Z�l�f�h�k-
�n�_�j�g�h�]

�h��
�\�h�a�^�m�o�Z 

�A�Z�]�j�y�a-
�g�_�g�b�_��

�\�h�^�g�u�o��
�j�_�k�m�j-
�k�h�\������ 

�A�Z�]�j�y�a�g�_�g�b�_��
�i�h�q�\�_�g�g�h�]�h��

�i�h�d�j�h�\�Z 

�K�h�\�h- 
�d�m�i�g�u�c��
�i�h�d�Z�a�Z-
�l�_�e�v 

�]�����<�h�j�h�g�_�` 1054111 596 1768 1,1-2,0 2,1-5,0 �F�_�l�Z�e�e�u������
�k�\�b�g�_�p����

�f�Z�j�]�Z�g�_�p����
�d�Z�f�g�b�c����

�;�_�g�a�Z�i�b�j�_�g����
�F�b�d�j�h�[�b�h�e�h�]�b-

�q�_�k�d�h�_��
�a�Z�]�j�y�a�g�_�g�b�_����

�i�Z�j�Z�a�b�l�h�e�h�]�b- 
�q�_�k�d�h�_ 

3,2-7 

�G�h�\�h�m�k�f�Z�g�k�d�b�c 83434 1251 66,7 0,1-1,0 0,1-1,0 - 0,2-2,0 
�K�_�f�b�e�m�d�k�d�b�c 67259 1581 42,5 0,1-1,0 2,1-5,0 - 2,2,-6,0 
�J�h�k�k�h�r�Z�g�k�d�b�c 92924 2371 39,2 1,1-2,0 0,1-1,0 - 1,2-3,0 

�]�����;�h�j�b�k�h�]�e�_�[�k�d 73111 1371 53,3 1,1-2,0 2,1-5,0 - 3,2-7,0 
�J�Z�f�h�g�k�d�b�c 34063 1280 26,6 0,1-1,0 0,1-1,0 - 0,2-2,0 
�E�b�k�d�b�g�k�d�b�c 99427 2032 48,9 0,1-1,0 0,1-1,0 - 0,2-2,0 
�;�h�[�h�j�h�\�k�d�b�c 50127 2233 22,5 0,1-1,0 2,1-5,0 - 2,2,-6,0 

�H�k�l�j�h�]�h�`�k�d�b�c 58309 1711 34,1 0,1-1,0 0,1-1,0 - 0,2-2,0 
�L�_�j�g�h�\�k�d�b�c 18754 1390 13,4 - 5,1 - 5,1 

�I�h�\�h�j�b�g�k�d�b�c 32071 1077 29,8 - 5,1 - 5,1 
�H�e�v�o�h�\�Z�l�k�d�b�c 22711 1044 21,8 - 5,1 - 5,1 

�D�Z�g�l�_�f�b�j�h�\�k�d�b�c 33999 2347 14,5 - 5,1 - 5,1 
�O�h�o�h�e�v�k�d�b�c 29766 1451 20,5 - 5,1 - 5,1 

�G�h�\�h�o�h�i�_�j�k�d�b�c 37953 2333 16,3 - 2,1-5,0 - 2,1-5,0 
�<�_�j�o�g�_�o�Z�\�k�d�b�c 20034 1252 16 - 2,1-5,0 - 2,1-5,0 

�J�_�i�v�_�\�k�d�b�c 15680 933 16,8 - 2,1-5,0 - 2,1-5,0 
�I�Z�g�b�g�k�d�b�c 25488 1392 18,3 - 2,1-5,0 - 2,1-5,0 
�L�Z�e�h�\�k�d�b�c 38066 1909 19,9 - 2,1-5,0 - 2,1-5,0 

�I�h�^�]�h�j�_�g�k�d�b�c 24289 1568 15,5 - 2,1-5,0 �F�Z�j�]�Z�g�_�p 2,1-5,0 
�:�g�g�b�g�k�d�b�c 39064 1966 19,9 0,1-1,0 0,1-1,0 �I�Z�j�Z�a�b�l�h�e�h�]�b-

�q�_�k�d�b�c 
0,1-1,0 

 
�J�_�r�Z�l�v���w�l�b���i�j�h�[�e�_�f�u���f�h�`�g�h���i�j�b���i�h�f�h�s�b���j�_�Z�e�b�a�Z�p�b�b���f�_�o�Z�g�b�a�f�Z���k�b�k�l�_�f�u���m�i�j�Z�\�e�_�g�b�y��

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

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

�J�Z�k�k�f�h�l�j�b�f�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_���i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h���i�j�h�p�_�k�k�Z�� �<�h�j�h�g�_�`�k�d�h�]�h���r�b�g�g�h�]�h��
�a�Z�\�h�^�Z�� �i�j�b�� �i�h�f�h�s�b�� �f�_�o�Z�g�b�a�f�h�\�� �m�i�j�Z�\�e�_�g�b�y�� �w�d�h�e�h�]�b�q�_�k�d�b�f�b�� �i�j�h�_�d�l�Z�f�b�� �G�Z�i�j�b�f�_�j���� �\��
�^�h�d�e�Z�^�_�� �� �h�� �i�j�b�j�h�^�h�h�o�j�Z�g�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �=�H�� �]���� �<�h�j�h�g�_�`�Z�� �\�� ���������� �]�h�^�m �a�Z�y�\�e�_�g�h, �q�l�h�� �<�R�A��
�i�j�h�\�h�^�b�l���i�e�Z�g�h�f�_�j�g�m�x���j�Z�[�h�l�m���i�h���m�e�m�q�r�_�g�b�x���w�d�h�e�h�]�b�q�_�k�d�h�]�h���k�h�k�l�h�y�g�b�y���i�j�_�^�i�j�b�y�l�b�y�����I�h�k�e�_��
�\�k�l�m�i�e�_�g�b�y�� �\�� �d�h�f�i�Z�g�b�x�� �3�Lrelli���� �i�j�h�b�a�h�r�e�b�� �i�_�j�_�f�_�g�u�� �\�� �h�[�e�Z�k�l�b�� �g�_�]�Z�l�b�\�g�h�]�h�� �\�h�a�^�_�c�k�l�\�b�y�� �g�Z��
�h�d�j�m�`�Z�x�s�m�x�� �k�j�_�^�m�� ���b�o�� �k�g�b�`�_�g�b�_������ �a�Z�� �k�q�_�l�� �f�h�^�_�j�g�b�a�Z�p�b�b�� �i�j�h�b�a�\�h�^�k�l�\�Z���� �<�� �i�_�j�b�h�^�� �k�� �f�Z�y��
���������]�����i�h���y�g�\�Z�j�v�����������]�����[�u�e���j�_�Z�e�b�a�h�\�Z�g�������i�j�h�_�d�l���j�_�h�j�]�Z�g�b�a�Z�p�b�b���i�j�h�b�a�\�h�^�k�l�\�Z���e�_�]�d�h�\�u�o���r�b�g����
�d�h�l�h�j�u�c�� �\�d�e�x�q�b�e�� �\�� �k�_�[�y�� �j�_�h�j�]�Z�g�b�a�Z�p�b�x�� �m�q�Z�k�l�d�Z�� �j�_�a�b�g�h�k�f�_�r�_�g�b�y���� �b�a-�a�Z�� �g�_�^�h�j�Z�[�h�l�d�b��
�d�h�l�h�j�h�]�h�� �b�� �i�j�h�b�a�h�r�_�e�� �l�h�l�� �b�a�\�_�k�l�g�u�c�� �\�� ���������]���� �\�u�[�j�h�k�� �k�Z�`�b�� �� �>�����@�� �I�h�w�l�h�f�m���� �i�j�b�� �j�_�Z�e�b�a�Z�p�b�b��
�w�d�h�e�h�]�b�q�_�k�d�b�o�� �i�j�h�_�d�l�h�\�� �g�Z�i�j�Z�\�e�_�g�g�u�o�� �g�Z�� �m�f�_�g�v�r�_�g�b�_�� �j�b�k�d�h�\�� �a�Z�]�j�y�a�g�_�g�b�y�� �h�d�j�m�`�Z�x�s�_�c��
�k�j�_�^�u���� �\�h�� �]�e�Z�\�m�� �f�u�� �k�l�Z�\�b�f�� �i�j�h�p�_�k�k�u�� �m�i�j�Z�\�e�_�g�b�y�� �i�j�h�_�d�l�Z�f�b���� �g�Z�i�j�Z�\�e�_�g�g�u�_�� �g�Z���k�g�b�`�_�g�b�_��
�h�k�m�s�_�k�l�\�e�y�_�f�u�o���\�u�[�j�h�k�h�\���\���i�j�b�j�h�^�m�����\���h�[�e�Z�k�l�b���b�����h�l�^�_�e�v�g�u�o���j�Z�c�h�g�Z�o���>���@��  

�J�h�k�k�b�y�� �g�Z�� �g�Z�k�l�h�y�s�b�c�� �f�h�f�_�g�l�� �g�Z�o�h�^�b�l�k�y�� �g�Z�� �i�h�j�h�]�_�� �]�e�h�[�Z�e�v�g�h�c�� �w�d�h�e�h�]�b�q�_�k�d�h�c��
�d�Z�l�Z�k�l�j�h�n�u�����i�j�_�^�i�j�b�y�l�b�y�f���b���]�h�k�m�^�Z�j�k�l�\�m���\���p�_�e�h�f���g�_�h�[�o�h�^�b�f�h���\�u�^�_�e�y�l�v���^�_�g�_�`�g�u�_���k�j�_�^�k�l�\�Z����
�d�h�l�h�j�u�_�� �[�m�^�m�l�� �g�Z�i�j�Z�\�e�_�g�u�� �g�Z�� �g�b�\�_�e�b�j�h�\�Z�g�b�_�� �\�e�b�y�g�b�y�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �i�j�_�^�i�j�b�y�l�b�c�� �g�Z��
�w�d�h�e�h�]�b�q�_�k�d�m�x�� �k�b�l�m�Z�p�b�x���� �B�� �^�e�y�� �w�l�h�]�h�� �g�_�h�[�o�h�^�b�f�h�� �h�l�h�[�j�Z�a�b�l�v�� �g�Z�b�[�h�e�_�_�� �i�j�h�[�e�_�f�Z�l�b�q�g�u�_��
�j�Z�c�h�g�u�� �i�h�� �h�k�m�s�_�k�l�\�e�y�_�f�u�f�� �\�j�_�^�g�u�f�� �\�u�[�j�h�k�Z�f���� �\�� �k�\�h�x�� �h�q�_�j�_�^�v�� �\�h�a�^�_�c�k�l�\�m�x�s�b�o�� �b�� �g�Z��
�w�d�h�e�h�]�b�x�� �b�� �g�Z�� �g�Z�k�_�e�_�g�b�_���� �J�_�Z�e�b�a�Z�p�b�y�� �f�_�j�� �i�h�f�h�`�_�l�� �i�h�e�m�q�b�l�v�� �d�Z�q�_�k�l�\�_�g�g�u�_�� �b�a�f�_�g�_�g�b�y��
�i�j�b�j�h�^�g�h�c���k�j�_�^�u�����I�h�w�l�h�f�m, �h�[�j�Z�[�Z�l�u�\�Z�x�s�b�f���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�f���i�j�_�^�i�j�b�y�l�b�y�f���g�_�h�[�o�h�^�b�f�h��
�i�j�b�[�_�]�g�m�l�v�� �d�� �j�Z�a�j�Z�[�h�l�d�_�� �b�� �\�g�_�^�j�_�g�b�x�� �f�_�o�Z�g�b�a�f�h�\�� �k�b�k�l�_�f�u�� �m�i�j�Z�\�e�_�g�b�y�� �w�d�h�e�h�]�b�q�_�k�d�b�f�b��
�i�j�h�_�d�l�Z�f�b���� �d�h�l�h�j�u�_�� �i�h�a�\�h�e�y�l�� �k�g�b�a�b�l�v�� �h�k�m�s�_�k�l�\�e�y�_�f�u�_�� �\�j�_�^�g�u�_�� �\�u�[�j�h�k�u�� �\�� �h�d�j�m�`�Z�x�s�m�x��
�k�j�_�^�m���� �W�l�b�� �^�_�c�k�l�\�b�y�� �^�Z�^�m�l�� �\�h�a�f�h�`�g�h�k�l�v�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�l�v�� �k�e�h�`�b�\�r�m�x�k�y�� �k�b�l�m�Z�p�b�x���� �Z��
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�x �^�Z�e�_�_�� �i�j�b�\�h�^�b�l�k�y�� �b�g�n�h�j�f�Z�p�b�y�� �h�[�� �Z�\�l�h�j�Z�o���� �N���B���H���� �i�h�e�g�h�k�l�v�x ���r�j�b�n�l��-  �i�h�e�m�`�b�j�g�u�c�� �d�m�j�k�b�\������ �� �i�h�k�e�_�� �N���B���H��
�h�l�\�_�l�k�l�\�_�g�g�h�]�h���a�Z���i�h�^�]�h�l�h�\�d�m���j�m�d�h�i�b�k�b���k�l�Z�\�b�l�k�y���a�\�_�a�^�h�q�d�Z����* ), �f�_�k�l�h���j�Z�[�h�l�u���i�h�e�g�h�k�l�v�x, �m�q�_�g�Z�y���k�l�_�i�_�g�v, �m�q�_�g�h�_���a�\�Z�g�b�_, 
�^�h�e�`�g�h�k�l�v���� �Z�^�j�_�k ���k�l�j�Z�g�Z���� �]�h�j�h�^�������Z�^�j�_�k�� �w�e�_�d�l�j�h�g�g�h�c�� �i�h�q�l�u (e-mail:) , �l�_�e�_�n�h�g ���g�Z�i�j�b�f�_�j���� �l�_�e������ ����-111-111-11-11) - 
�r�j�b�n�l��- �d�m�j�k�b�\�����\�u�j�Z�\�g�b�\�Z�g�b�_���i�h���r�b�j�b�g�_�����[�_�a���h�l�k�l�m�i�Z���i�_�j�\�h�c���k�l�j�h�d�b�� 
�x �^�\�h�c�g�h�c���b�g�l�_�j�\�Z�e�� 
�x  �Z�g�g�h�l�Z�p�b�y���^�h�������������a�g�Z�d�h�\���g�Z���j�m�k�k�d�h�f���y�a�u�d�_�����g�Z�i�j�b�f�_�j���� �©�:�g�g�h�l�Z�p�b�y�����<���k�l�Z�l�v�_�«�ª����- �r�j�b�n�l���7�L�P�H�V New Roman, 10 �i�l 
�\�u�j�Z�\�g�b�\�Z�g�b�_���i�h�����r�b�j�b�g�_�����h�l�k�l�m�i���k�e�_�\�Z���± ���������k�f�����^�h�i�h�e�g�b�l�_�e�v�g�u�c���h�l�k�l�m�i���i�_�j�\�h�c���k�l�j�h�d�b���± �����k�f�� 
�x �^�\�h�c�g�h�c���b�g�l�_�j�\�Z�e�� 
�x �k�i�b�k�h�d���d�e�x�q�_�\�u�o���k�e�h�\���g�Z���j�m�k�k�d�h�f���y�a�u�d�_ ���g�Z�i�j�b�f�_�j�����©�D�e�x�q�_�\�u�_���k�e�h�\�Z�����m�i�j�Z�\�e�_�g�b�_�����«�ª����- �r�j�b�n�l���7�L�P�H�V New Roman, 
�������i�l�����d�m�j�k�b�\ �\�u�j�Z�\�g�b�\�Z�g�b�_���i�h�����r�b�j�b�g�_�����h�l�k�l�m�i���k�e�_�\�Z���± ���������k�f�����^�h�i�h�e�g�b�l�_�e�v�g�u�c���h�l�k�l�m�i���i�_�j�\�h�c���k�l�j�h�d�b���± �����k�f�� 
�x �^�\�h�c�g�h�c���b�g�l�_�j�\�Z�e�� 
�x �l�_�d�k�l���k�l�Z�l�v�b 
�<���l�_�d�k�l�_���k�l�Z�l�v�b�� 
�x �\�k�_���k�k�u�e�d�b���\���l�_�d�k�l�_���g�Z���Z�\�l�h�j�h�\���b���b�k�k�e�_�^�h�\�Z�l�_�e�_�c���^�h�e�`�g�u���k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v���d�h�g�d�j�_�l�g�u�f���b�k�l�h�q�g�b�d�Z�f���\���k�i�b�k�d�_���b��
�i�h�f�_�s�Z�l�v�k�y���\���d�\�Z�^�j�Z�l�g�u�o���k�d�h�[�d�Z�o�� 
�x �n�h�j�f�m�e�u���j�_�d�h�f�_�g�^�m�_�l�k�y���g�Z�[�b�j�Z�l�v���\���j�_�^�Z�d�l�h�j�_���n�h�j�f�m�e���b���g�m�f�_�j�h�\�Z�l�v�����k�e�_�^�m�x�s�b�f���h�[�j�Z�a�h�f��- �������������������b���l���^���� 
�x  �h�n�h�j�f�e�_�g�b�_���l�Z�[�e�b�p�������l�Z�[�e�b�p�u���j�Z�k�i�h�e�Z�]�Z�x�l�k�y���i�h���l�_�d�k�l�m�����g�m�f�_�j�m�x�l�k�y���b���b�f�_�x�l���g�Z�a�\�Z�g�b�y�����G�h�f�_�j���l�Z�[�e�b�p�u�����L�Z�[�e�b�p�Z����)  
�\�u�j�Z�\�g�b�\�Z�_�l�k�y���i�h���i�j�Z�\�h�f�m���d�j�Z�x�������g�Z�a�\�Z�g�b�_���\�u�j�Z�\�g�b�\�Z�_�l�k�y���i�h���p�_�g�l�j�m���± �\�k�_���i�h�e�m�`�b�j�g�u�f���r�j�b�n�l�h�f�� 
�x �h�n�h�j�f�e�_�g�b�_�� �j�b�k�m�g�d�h�\���� ���g�h�f�_�j�� �j�b�k�m�g�d�Z�� ���g�Z�i�j������ �J�b�k���������� �b�� �_�]�h�� �g�Z�a�\�Z�g�b�_�� �g�Z�[�b�j�Z�x�l�k�y�� �i�h�e�m�`�b�j�g�u�f�� �r�j�b�n�l�h�f�� �i�h�^��
�j�b�k�m�g�d�h�f�����\�u�j�Z�\�g�b�\�Z�x�l�k�y���i�h���p�_�g�l�j�m�� 
�?�k�e�b���\���l�_�d�k�l�_���h�^�b�g���j�b�k�m�g�h�d���b�e�b���h�^�g�Z���l�Z�[�e�b�p�Z�������l�h�����g�h�f�_�j���g�_���i�j�h�k�l�Z�\�e�y�_�l�k�y�� 
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 �G�Z�a�\�Z�g�b�_���j�Z�a�^�_�e�Z���©�;�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�b�c���k�i�b�k�h�d�ª��- �\�u�j�Z�\�g�b�\�Z�g�b�_�����i�h���p�_�g�l�j�m�����r�j�b�n�l���i�h�e�m�`�b�j�g�u�c�����± �i�_�j�_�^���b���i�h�k�e�_���^�\�h�c�g�h�c��
�b�g�l�_�j�\�Z�e���� �>�Z�e�_�_��c�i�b�k�h�d�� �e�b�l�_�j�Z�l�m�j�u  �k�h�k�l�Z�\�e�y�_�l�k�y�� �\�� �i�h�j�y�^�d�_�� �p�b�l�b�j�h�\�Z�g�b�y�� �\�� �j�Z�[�h�l�_���� �\�k�_�� �m�d�Z�a�Z�g�g�u�_�� �b�k�l�h�q�g�b�d�b���g�m�f�_�j�m�x�l�k�y����
�<�u�j�Z�\�g�b�\�Z�g�b�_���± �i�h���r�b�j�b�g�_�����H�n�h�j�f�e�_�g�b�_���i�h���=�H�K�L��������-2003.  
�A�Z�l�_�f���i�j�b�\�h�^�b�l�k�y���������b�g�n�h�j�f�Z�p�b�y���g�Z���Z�g�]�e�b�c�k�d�h�f���y�a�u�d�_�� 
�x �g�Z�a�\�Z�g�b�_�� �� �k�l�Z�l�v�b �g�Z�� �Z�g�]�e�b�c�k�d�h�f�� �y�a�u�d�_�� ���g�_�� �[�h�e�_�_�� �����±������ �k�e�h�\���� ���r�j�b�n�l��-  �i�h�e�m�`�b�j�g�u�c���� �\�k�_�� �[�m�d�\�u�� �i�j�h�i�b�k�g�u�_����
�\�u�j�Z�\�g�b�\�Z�g�b�_���i�h���p�_�g�l�j�m���� 
�x �^�\�h�c�g�h�c���b�g�l�_�j�\�Z�e�� 
�x �N���B���H���Z�\�l�h�j�h�\���g�Z���Z�g�]�e�b�c�k�d�h�f���y�a�u�d�_�� ���g�Z�i�j�b�f�_�j������I.I. Ivanov���� �:���:��Petrov�������r�j�b�n�l��-  �i�h�e�m�`�b�j�g�u�c�����\�u�j�Z�\�g�b�\�Z�g�b�_���i�h��
�p�_�g�l�j�m������ 
�x �^�\�h�c�g�h�c���b�g�l�_�j�\�Z�e�� 
�x �^�Z�e�_�_�� �i�j�b�\�h�^�b�l�k�y�� �b�g�n�h�j�f�Z�p�b�y�� �h�[�� �Z�\�l�h�j�Z�o�� �g�Z�� �Z�g�]�e�b�c�k�d�h�f�� �y�a�u�d�_�� ���� �N���B���H���� �i�h�e�g�h�k�l�v�x ���r�j�b�n�l��-  �i�h�e�m�`�b�j�g�u�c��
�d�m�j�k�b�\�����k���m�d�Z�a�Z�g�b�_�f���a�\�_�a�^�h�q�d�h�c�����
�i�h�k�e�_���N���B���H���h�l�\�_�l�k�l�\�_�g�g�h�]�h���a�Z���i�h�^�]�h�l�h�\�d�m���j�m�d�h�i�b�k�b�������f�_�k�l�h���j�Z�[�h�l�u���i�h�e�g�h�k�l�v�x, �m�q�_�g�Z�y��
�k�l�_�i�_�g�v, �m�q�_�g�h�_���a�\�Z�g�b�_, �^�h�e�`�g�h�k�l�v���� �Z�^�j�_�k ���k�l�j�Z�g�Z���� �]�h�j�h�^�������Z�^�j�_�k�� �w�e�_�d�l�j�h�g�g�h�c���i�h�q�l�u (e-mail:) , �l�_�e�_�n�h�g ���g�Z�i�j�b�f�_�j����tel.: 
+7-111-111-11-11) - �r�j�b�n�l��- �d�m�j�k�b�\�����\�u�j�Z�\�g�b�\�Z�g�b�_���i�h���r�b�j�b�g�_�����[�_�a���h�l�k�l�m�i�Z���i�_�j�\�h�c���k�l�j�h�d�b���� 
�x �^�\�h�c�g�h�c �b�g�l�_�j�\�Z�e�� 
�x  �Z�g�g�h�l�Z�p�b�y���g�Z�� �� �Z�g�]�e�b�c�k�d�h�f�� �y�a�u�d�_�� ���g�Z�i�j�b�f�_�j���� �©Abstract���� �«�ª����- �r�j�b�n�l�� �7�L�P�H�V New Roman, 10 �i�l �\�u�j�Z�\�g�b�\�Z�g�b�_�� �i�h����
�r�b�j�b�g�_�����h�l�k�l�m�i���k�e�_�\�Z���± ���������k�f�����^�h�i�h�e�g�b�l�_�e�v�g�u�c���h�l�k�l�m�i���i�_�j�\�h�c���k�l�j�h�d�b���± �����k�f������ 
�x �^�\�h�c�g�h�c���b�g�l�_�j�\�Z�e�� 
�x �k�i�b�k�h�d�� �d�e�x�q�_�\�u�o�� �k�e�h�\�� �g�Z�� �Z�g�]�e�b�c�k�d�h�f�� �y�a�u�d�_ ���g�Z�i�j�b�f�_�j���� �©Keywords���«�ª����- �r�j�b�n�l�� �7�L�P�H�V New �5�R�P�D�Q���� �������� �d�m�j�k�b�\�� 
�\�u�j�Z�\�g�b�\�Z�g�b�_���i�h�����r�b�j�b�g�_�����h�l�k�l�m�i���k�e�_�\�Z���± ���������k�f�����^�h�i�h�e�g�b�l�_�e�v�g�u�c���h�l�k�l�m�i���i�_�j�\�h�c���k�l�j�h�d�b���± �����k�f������ 
�x �[�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�b�c�� �k�i�b�k�h�d�� �g�Z�� �Z�g�]�e�b�c�k�d�h�f�� �y�a�u�d�_�� ��References) �\�u�j�Z�\�g�b�\�Z�g�b�_�� �� �i�h�� �p�_�g�l�j�m���� �r�j�b�n�l�� �i�h�e�m�`�b�j�g�u�c�� �� �± 
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