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

 
 

�Q�e�_�g�u���j�_�^�d�h�e�e�_�]�b�b�� 

�L���<�����:�a�Z�j�g�h�\�Z���± � -̂�j���l�_�o�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j�������<�=�M�����<�h�j�h�g�_�`��; 
�<���B�����:�e�n�_�j�h�\���± � -̂�j���l�_�o�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j�����N�:�M���©�J�H�K�>�H�J�G�B�B�ª ���<�h�j�h�g�_�`��; 
�L���:�����:�\�_�j�b�g�Z���± �d�Z�g�^�����l�_�o�g�����g�Z�m�d�����^�h�p�_�g�l�����<�=�L�M�����<�h�j�h�g�_�`��; 
�<���?�����;�_�e�h�m�k�h�\���±  �d�Z�g�^�����l�_�o�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j, �<�=�L�M�����<�h�j�h�g�_�`���� 
�X���<�����;�h�g�^�Z�j�_�g�d�h���±  � -̂�j���l�_�o�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j, �<�=�M�����<�h�j�h�g�_�`���� 
�G���X�����D�Z�e�b�g�b�g�Z���±  �d�Z�g�^�����l�_�o�g�����g�Z�m�d�����^�h�p�_�g�l�����<�=�L�M�����<�h�j�h�g�_�`���� 
�L���G�����D�b�k�_�e�_�\�Z���±  � -̂�j���l�_�o�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j�����K�b�[�=�B�M�����G�h�\�h�d�m�a�g�_�p�d���� 
�:���F�����D�h�l�_�g�d�h���±  � -̂�j���l�_�o�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j, �<�=�L�M�����<�h�j�h�g�_�`���� 
�<���G�����D�m�a�g�_�p�h�\���±  � -̂�j���l�_�o�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j�����L�\�=�L�M�����L�\�_�j�v���� 
�<���I�����F�h�j�h�a�h�\���± �d�Z�g�^�����l�_�o�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j�����<�=�L�M�����<�h�j�h�g�_�`���� 
�>���:�����G�h�\�b�d�h�\���± � -̂�j���l�_�o�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j�����q�e��-�d�h�j�j�����J�:�G,   
                           �B�I�M���J�:�G���b�f�����<���:�����L�j�Z�i�_�a�g�b�d�h�\�Z ���F�h�k�d�\�Z��; 
�:���B�����I�h�e�h�\�b�g�d�b�g�Z���± � -̂�j���l�_�o�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j�����<�=�L�M�����<�h�j�h�g�_�`���� 
�G���<�����K�Z�g�b�g�Z���±  � -̂�j���w�d�h�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j�����<�=�:�M���b�f�����b�f�i�_�j�Z�l�h�j�Z���I�_�l�j�Z I ���<�h�j�h�g�_�`���� 
�=���:�����M�]�h�e�v�g�b�p�d�b�c���± � -̂�j�����n�b�a��-�f�Z�l�������g�Z�m�d�����i�j�h�n�_�k�k�h�j�����X�N�M�����J�h�k�l�h�\-�g�Z-�>�h�g�m��; 
�:���<�����S�_�i�d�b�g���±  � -̂�j���l�_�o�g�����g�Z�m�d�����i�j�h�n�_�k�k�h�j�����B�I�M���J�:�G���b�f�����<���:�����L�j�Z�i�_�a�g�b�d�h�\�Z�����F�h�k�d�\�Z���� 
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�I�B�K�V�F�H���=�E�:�<�G�H�=�H���J�?�>�:�D�L�H�J�: 
 

 
 �M�\�Z�`�Z�_�f�u�_���q�b�l�Z�l�_�e�b���b���Z�\�l�h�j�u�� 

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

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

�x �M�i�j�Z�\�e�_�g�b�_�� �k�e�h�`�g�u�f�b�� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�b�f�b��
�k�b�k�l�_�f�Z�f�b�� 

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

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

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

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

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

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

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

�K���m�\�Z�`�_�g�b�_�f�����]�e�Z�\�g�u�c���j�_�^�Z�d�l�h�j���`�m�j�g�Z�e�Z��������������������������                 �K���:�����;�Z�j�d�Z�e�h�\ 



4 
 

�K�H�>�?�J�@�:�G�B�? 

 
�F�:�L�?�F�:�L�B�Q�?�K�D�B�?���H�K�G�H�<�U���M�I�J�:�<�E�?�G�B�Y���K�H�P�B�:�E�V�G�H-

�W�D�H�G�H�F�B�Q�?�K�D�B�F�B���K�B�K�L�?�F�:�F�B 
 

 

�K���:�����;�Z�j�d�Z�e�h�\�����K���B�����F�h�b�k�_�_�\�����L���<�����G�Z�k�h�g�h�\�Z 
�F�Z�l�_�f�Z�l�b�q�_�k�d�b�_���f�_�l�h�^�u���i�j�h�\�_�^�_�g�b�y���w�d�k�i�_�j�l�g�h�c���h�p�_�g�d�b���d�Z�q�_�k�l�\�_�g�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c�«..�«  6 
 
�B���I�����:�[�j�h�k�b�f�h�\���� �<���?�����;�_�e�h�m�k�h�\���� �D���:�����G�b�`�_�]�h�j�h�^�h�\ 
�:�e�]�h�j�b�l�f�u���i�h�k�l�j�h�_�g�b�y���h�[�h�[�s�_�g�g�u�o���k�_�l�_�\�u�o���f�h�^�_�e�_�c�«�«�«�«�«�«�«�«�«�«�«�«�«�«�« 36 
 
�E���<�����K�l�_�i�Z�g�h�\ 
�F�h�^�_�e�b�j�h�\�Z�g�b�_���\�a�Z�b�f�h�^�_�c�k�l�\�b�y �b���b�a�f�_�j�_�g�b�_���j�_�k�m�j�k�g�u�o���i�h�l�j�_�[�g�h�k�l�_�c���k�b�k�l�_�f�u�«�«..�« . 44 
 

�M�I�J�:�<�E�?�G�B�?���K�E�H�@�G�U�F�B 
�K�H�P�B�:�E�V�G�H-�W�D�H�G�H�F�B�Q�?�K�D�B�F�B���K�B�K�L�?�F�:�F�B 

  
�L���<�����:�a�Z�j�g�h�\�Z,  �:���K�����>�_�f�b�^�h�\�Z,  �<���B�����I�h�i�h�\�Z,  �<���<�����K�l�_�i�b�g�� 
�J�Z�a�j�Z�[�h�l�d�Z���w�d�k�i�_�j�l�g�h�]�h���g�_�c�j�h�k�_�l�_�\�h�]�h���f�_�o�Z�g�b�a�f�Z���n�h�j�f�b�j�h�\�Z�g�b�y�� 
�d�h�f�i�e�_�d�k�g�h�c���h�p�_�g�d�b���d�h�f�i�_�l�_�g�l�g�h�k�l�b���k�h�l�j�m�^�g�b�d�h�\���h�j�]�Z�g�b�a�Z�p�b�b�«�«�«.�«�« .�« ..�«�«�«�«  51 
 
�L���:�����K�\�b�j�b�^�h�\�Z�����?���<�����A�h�l�h�\�Z�����L���K�����?�e�v�q�Z�g�b�g�h�\�Z 
�W�n�n�_�d�l�b�\�g�h�k�l�v���i�j�b�f�_�g�_�g�b�y���b�g�n�h�j�f�Z�p�b�h�g�g�h-�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�o�� 
�l�_�o�g�h�e�h�]�b�c�����g�Z���i�j�Z�d�l�b�q�_�k�d�b�o���a�Z�g�y�l�b�y�o���i�j�b���h�k�\�h�_�g�b�b���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o��
�f�h�^�m�e�_�c�«.�« .................................................................................................................................. 67 
 
 

�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 
  

�K���:�����;�Z�j�d�Z�e�h�\�����I���G�� �D�m�j�h�q�d�Z�����L���<�����G�Z�k�h�g�h�\�Z 
�J�_�k�l�j�m�d�l�m�j�b�a�Z�p�b�y���d�Z�d���b�g�k�l�j�m�f�_�g�l���m�i�j�Z�\�e�_�g�b�y���b�f�m�s�_�k�l�\�_�g�g�u�f���d�h�f�i�e�_�d�k�h�f���«�«�« ..�«�«  71 
 
�<���?�����;�_�e�h�m�k�h�\�����H���X�����D�Z�j�q�_�\�k�d�b�c�����B���K�����K�h�o�Z 
�I�Z�j�Z�f�_�l�j�b�q�_�k�d�b�_�����k�_�l�_�\�u�_���f�h�^�_�e�b���j�Z�k�i�j�_�^�_�e�_�g�b�y���h�]�j�Z�g�b�q�_�g�g�u�o���j�_�k�m�j�k�h�\ 
�\ �a�Z�^�Z�q�Z�o���i�h�l�h�q�g�h�]�h���k�l�j�h�b�l�_�e�v�k�l�\�Z�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�� 88 
 
�X���<�����;�h�g�^�Z�j�_�g�d�h�� �>���:�����H�[�b�^�_�g�d�h�� 
�F�Z�l�_�f�Z�l�b�q�_�k�d�b�c���b���i�j�h�]�j�Z�f�f�g�u�c���b�g�k�l�j�m�f�_�g�l�Z�j�b�c���k�_�l�_�\�h�]�h 
�Z�g�Z�e�b�a�Z���k�l�j�h�b�l�_�e�v�g�u�o���i�j�h�_�d�l�h�\���\���m�k�e�h�\�b�y�o���g�_�q�_�l�d�h�c���w�d�k�i�_�j�l�g�h�c���b�g�n�h�j�f�Z�p�b�b�«.�«�« ..�«  99 
 
�Y���>�����=�_�e�v�j�m�^, �?���:�����M�]�j�x�f�h�\ 
�B�k�i�h�e�v�a�h�\�Z�g�b�_���n�b�e�v�l�j�Z���D�Z�e�v�f�Z�g�Z���^�e�y���m�i�j�Z�\�e�_�g�b�y�� 
�d�h�g�d�m�j�_�g�l�h�k�i�h�k�h�[�g�h�k�l�v�x���k�l�j�h�b�l�_�e�v�g�h�]�h���i�j�_�^�i�j�b�y�l�b�y�«..�«�« .�«�«�«�«�«�«�«�«�«�«�«��  .106 
 

          
�G�:�M�Q�G�U�?���J�:�;�H�L�U���K�L�M�>�?�G�L�H�<�����B  �F�:�=�B�K�L�J�:�G�L�H�< 

  
 
�L���:�����:�\�_�j�b�g�Z�����?���K�����D�m�g�h�\�Z 
�F�_�j�h�i�j�b�y�l�b�y���i�h���i�h�\�u�r�_�g�b�x���d�Z�^�j�h�\�h�]�h���i�h�l�_�g�p�b�Z�e�Z�� 
�^�e�y���h�[�_�k�i�_�q�_�g�b�y���w�d�h�g�h�f�b�q�_�k�d�h�c �[�_�a�h�i�Z�k�g�h�k�l�b���d�h�f�f�_�j�q�_�k�d�h�]�h���[�Z�g�d�Z�«�«..�«�«�« .�«�«��������. 116 



5 
 

 
�?���<�����;�Z�m�l�b�g�Z���� �<���:�����A�_�e�_�i�m�d�b�g�Z���� �B���I�����D�m�e�_�r�h�\�Z���� �:���<�����E�x�[�q�_�g�d�h 
�H�[�m�q�Z�x�s�Z�y�k�y���h�j�]�Z�g�b�a�Z�p�b�y�����h�i�u�l�����i�j�h�[�e�_�f�u�����i�_�j�k�i�_�d�l�b�\�u���\�g�_�^�j�_�g�b�y���f�h�^�_�e�_�c��
�h�[�m�q�Z�x�s�_�c�k�y���h�j�]�Z�g�b�a�Z�p�b�b���\���j�h�k�k�b�c�k�d�b�o���m�k�e�h�\�b�y�o�«�«�«�«�«�«�«�«�«..�« .�«�«�«�«�«�«  127 
 
�=���>�����A�_�g�b�g�Z�����B���<�����I�r�_�g�b�q�g�b�d�h�\�Z�� 
�H�k�h�[�_�g�g�h�k�l�b���h�p�_�g�d�b���i�_�j�k�h�g�Z�e�Z���\���k�h�\�j�_�f�_�g�g�u�o���k�l�j�Z�o�h�\�u�o���d�h�f�i�Z�g�b�y�o�«..�«�« ..�«�«�«�«����  134 
 
�E���:�����F�Z�`�Z�j�h�\�Z�����G���G�����=�m�k�_�\�Z 
�K�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_���h�k�g�h�\�g�u�o �g�Z�i�j�Z�\�e�_�g�b�c �f�m�g�b�p�b�i�Z�e�v�g�h�c���f�h�e�h�^�_�`�g�h�c�����i�h�e�b�l�b�d�b�«..... 141 
 
�:���B�������I�h�e�h�\�b�g�d�b�g�Z�����:���K�������F�_�e�v�g�b�d�h�\�Z 
�F�_�k�l�h���f�h�l�b�\�Z�p�b�b���i�_�j�k�h�g�Z�e�Z���\���i�h�\�_�^�_�g�q�_�k�d�h�c���w�d�h�g�h�f�b�d�_���h�j�]�Z�g�b�a�Z�p�b�b�«�«�«�«�«�«�«.�«  146 
 
�<���E�����I�h�j�y�^�b�g�Z�����L���=�����E�b�o�Z�q�_�\�Z�����B���<�����I�r�_�g�b�q�g�b�d�h�\�Z 
HR-�Z�m�^�b�l���d�Z�d���b�g�k�l�j�m�f�_�g�l���k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y���^�_�y�l�_�e�v�g�h�k�l�b���i�_�j�k�h�g�Z�e�Z 
 �\���j�h�k�k�b�c�k�d�b�o���h�j�]�Z�g�b�a�Z�p�b�y�o�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«���«�«�«�« 150 
 
�?���<�����I�m�l�b�g�p�_�\�Z�����?���G�����A�_�g�d�h�\�Z���� �:���G�����;�u�d�Z�g�h�\�Z���� �D���?�����<�h�j�h�g�b�g�Z 
�K�h�p�b�h�g�b�d�Z���\���m�i�j�Z�\�e�_�g�b�b�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«�«.�« ..�«�«�«�������« 156 
 
�Y���K�����K�l�j�h�]�Z�g�h�\�Z�����:���:�����I�Z�e�z�o�Z 
�I�m�l�b���k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y���n�b�g�Z�g�k�h�\�h-�w�d�h�g�h�f�b�q�_�k�d�h�]�h���h�[�_�k�i�_�q�_�g�b�y���F�K�M�«�«�«�«�«�«�«�� 164 

 



6 
 

9 

 

 

 

�M�>�D������������ 

�F�:�L�?�F�:�L�B�Q�?�K�D�B�?���F�?�L�H�>�U���I�J�H�<�?�>�?�G�B�Y���W�D�K�I�?�J�L�G�H�C���H�P�?�G�D�B��
�D�:�Q�?�K�L�<�?�G�G�U�O���I�H�D�:�A�:�L�?�E�?�C 

                             C���:�����;�Z�j�d�Z�e�h�\�����K���B�����F�h�b�k�_�_�\�����L���<�����G�Z�k�h�g�h�\�Z1 

�;�Z�j�d�Z�e�h�\���K�_�j�]�_�c �:�e�_�d�k�_�_�\�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����
�^�h�d�l�h�j �l�_�o�g�b�q�_�k�d�b�o�� �g�Z�m�d�����i�j�h�n�_�k�k�h�j, �a�Z�\�_�^�m�x�s�b�c���d�Z�n�_�^�j�h�c �m�i�j�Z�\�e�_�g�b�y���k�l�j�h�b�l�_�e�v�k�l�\�h�f 
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`����e-mail: barkalov@vgasu.vrn.ru�����l�_�e������+7-473-2-76-40-07 
�F�h�b�k�_�_�\�� �K�_�j�]�_�c�� �B�]�h�j�_�\�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����
�d�Z�g�^�b�^�Z�l�� �n�b�a�b�d�h-�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �g�Z�m�d���� �^�h�p�_�g�l���� �^�h�p�_�g�l�� �d�Z�n�_�^�j�u�� �m�i�j�Z�\�e�_�g�b�y��
�k�l�j�h�b�l�_�e�v�k�l�\�h�f 
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`����e-mail: mail@moiseevs.ru�����l�_�e������+7-920-229-92-81 
�G�Z�k�h�g�h�\�Z�� �L�Z�l�v�y�g�Z�� �<�e�Z�^�b�f�b�j�h�\�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�����i�j�h�j�_�d�l�h�j���i�h���h�j�]�Z�g�b�a�Z�p�b�h�g�g�h-�i�j�Z�\�h�\�h�c���j�Z�[�h�l�_  
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`�����H-mail: tnasonova@vgasu.vrn.ru�����l�_�e������+7-473-2-77-73-08       

 
�:�g�g�h�l�Z�p�b�y���� �<�� �k�l�Z�l�v�_�� �j�Z�k�k�f�h�l�j�_�g�u�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�_�� �f�_�l�h�^�u�� �h�[�j�Z�[�h�l�d�b�� �w�d�k�i�_�j�l�g�u�o�� �h�p�_�g�h�d��

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

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

�w�d�k�i�_�j�l�b�a�Z�����]�j�m�i�i�h�\�Z�y���w�d�k�i�_�j�l�b�a�Z, �f�h�^�_�e�v �J�Z�r�Z�� 
 

�<�\�_�^�_�g�b�_ 

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

                                                           
�‹  �;�Z�j�d�Z�e�h�\���K���:�������F�h�b�k�_�_�\���K���B�������G�Z�k�h�g�h�\�Z���L���<�������������� 

 
�F�:�L�?�F�:�L�B�Q�?�K�D�B�?���H�K�G�H�<�U���M�I�J�:�<�E�?�G�B�Y��

�K�H�P�B�:�E�V�G�H-�W�D�H�G�H�F�B�Q�?�K�D�B�F�B���K�B�K�L�?�F�:�F�B 
 

mailto:barkalov@vgasu.vrn.ru
mailto:mail@moiseevs.ru
mailto:tnasonova@vgasu.vrn.ru


7 
 

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

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

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

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

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

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

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

4. �F�_�l�h�^�� �j�Z�g�`�b�j�h�\�Z�g�b�y.  �W�d�k�i�_�j�l�� �\�u�k�l�j�Z�b�\�Z�_�l�� �\�k�x�� �k�h�\�h�d�m�i�g�h�k�l�v�� �h�[�t�_�d�l�h�\�� �i�h��
�m�[�u�\�Z�g�b�x�� ���b�e�b�� �\�h�a�j�Z�k�l�Z�g�b�x���� �i�j�b�a�g�Z�d�Z�� �H�l�e�b�q�Z�_�l�k�y�� �h�l�� �f�_�l�h�^�Z�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�u�o��
�h�p�_�g�h�d�� �l�_�f���� �q�l�h�� �w�d�k�i�_�j�l�� �h�i�j�_�^�_�e�y�_�l�� �g�_�� �Z�[�k�h�e�x�l�g�h�_�� �a�g�Z�q�_�g�b�_�� �d�Z�q�_�k�l�\�_�g�g�h�]�h��
�i�h�d�Z�a�Z�l�_�e�y�����Z���e�b�r�v���b�o���k�h�h�l�g�h�r�_�g�b�_���^�e�y���h�[�t�_�d�l�h�\�� 

5. �F�_�l�h�^�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b. �W�d�k�i�_�j�l�� �j�Z�a�^�_�e�y�_�l�� �\�k�x�� �k�h�\�h�d�m�i�g�h�k�l�v�� �h�[�t�_�d�l�h�\�� �g�Z�� �g�_�k�d�h�e�v�d�h��
���\�h�a�f�h�`�g�h�� �a�Z�j�Z�g�_�_�� �a�Z�^�Z�g�g�u�o���� �d�e�Z�k�k�h�\. �I�j�b�f�_�g�y�_�l�k�y�� �^�e�y�� �h�p�_�g�b�\�Z�g�b�y�� �[�h�e�v�r�h�]�h�� �q�b�k�e�Z��
�h�[�t�_�d�l�h�\���b���i�h�a�\�h�e�y�_�l���j�Z�a�[�b�l�v���i�j�h�p�_�^�m�j�m���h�p�_�g�b�\�Z�g�b�y���g�Z���g�_�k�d�h�e�v�d�h���w�l�Z�i�h�\�� 
�B�a�� �i�_�j�_�q�b�k�e�_�g�g�u�o�� �i�h�^�o�h�^�h�\�� �l�h�e�v�d�h�� �\�l�h�j�h�c�� �l�j�_�[�m�_�l�� �i�j�b�f�_�g�_�g�b�y�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�o��

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

1.1�����F�_�l�h�^���Z�g�Z�e�b�a�Z���b�_�j�Z�j�o�b�c 

�F�_�l�h�^�� �Z�g�Z�e�b�a�Z�� �b�_�j�Z�j�o�b�b�� ���F�:�B���� �>���@�� �b�� �_�]�h�� �[�h�e�_�_�� �i�h�a�^�g�y�y �j�Z�a�g�h�\�b�^�g�h�k�l�v�� �± 
�f�m�e�v�l�b�i�e�b�d�Z�l�b�\�g�u�c�� �F�:�B�� �>���@�� �[�u�e�b�� �j�Z�a�j�Z�[�h�l�Z�g�u�� �Z�f�_�j�b�d�Z�g�k�d�b�f�� �m�q�_�g�u�f�� �L���� �K�Z�Z�l�b�� �\�h�� �\�l�h�j�h�c��
�i�h�e�h�\�b�g�_���i�j�h�r�e�h�]�h���\�_�d�Z�� 

�I�m�k�l�v�� �b�f�_�_�l�k�y��n �h�[�t�_�d�l�h�\�� nAAA ,...,, 21 ���� �h�p�_�g�d�b�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �d�h�l�h�j�u�o��
�g�m�`�g�h���i�h�e�m�q�b�l�v�����I�h�i�Z�j�g�h���k�j�Z�\�g�b�f���\�k�_���h�[�t�_�d�l�u���^�j�m�]���k���^�j�m�]�h�f���k���l�h�q�d�b���a�j�_�g�b�y���d�Z�q�_�k�l�\�_�g�g�h�]�h��
�i�h�d�Z�a�Z�l�_�e�y���� �<�� �j�_�a�m�e�v�l�Z�l�_�� �i�h�e�m�q�b�f�� �f�Z�l�j�b�p�m��ijV ���� �d�h�l�h�j�Z�y�� �k�l�j�h�b�l�k�y�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�h��

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

jA �����l�h���k�h�h�l�\�_�l�k�l�\�m�x�s�b�c���w�e�_�f�_�g�l���f�Z�l�j�b�p�u��ijV  �[�m�^�_�l���j�Z�\�_�g��1/h�����<�_�e�b�q�b�g�Z��h �o�Z�j�Z�d�l�_�j�b�a�m�_�l���l�h����

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

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

 
 

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

�M�j�h�\�_�g�v���d�Z�q�_�k�l�\�Z �K�l�_�i�_�g�v���i�j�_�^�i�h�q�l�_�g�b�y��h 
�J�Z�\�g�h�_���d�Z�q�_�k�l�\�h 1 
�M�f�_�j�_�g�g�h�_���i�j�_�\�h�k�o�h�^�k�l�\�h 3 
�A�g�Z�q�b�l�_�e�v�g�h�_���i�j�_�\�h�k�o�h�^�k�l�\�h 5 
�;�h�e�v�r�h�_���i�j�_�\�h�k�o�h�^�k�l�\�h 7 
�H�q�_�g�v���[�h�e�v�r�h�_���i�j�_�\�h�k�o�h�^�k�l�\�h 9 

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

�h�[�t�_�d�l�h�\�����W�e�_�f�_�g�l���w�l�h�]�h���\�_�d�l�h�j�Z��iU  �^�e�y���d�Z�`�^�h�]�h��i-�]�h���h�[�t�_�d�l�Z���\�u�q�b�k�e�y�_�l�k�y���\���k�h�h�l�\�_�l�k�l�\�b�b���k��
�n�h�j�f�m�e�h�c�� 
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,                                               (1) 

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

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

,                                             (2) 

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

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

1. �R�d�Z�e�Z�� �k�j�Z�\�g�_�g�b�y�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �^�e�y�� �h�[�t�_�d�l�h�\�� ���l�Z�[�e���� ������ �^�h�k�l�Z�l�h�q�g�h��
�k�m�[�t�_�d�l�b�\�g�Z�� �b�� �Z�[�k�l�j�Z�d�l�g�Z�� �Q�b�k�e�_�g�g�u�_�� �a�g�Z�q�_�g�b�y�� �i�j�_�^�i�h�q�l�_�g�b�y�� �i�j�b�� �k�j�Z�\�g�_�g�b�b�� �g�_�� �g�_�k�m�l��
�q�_�l�d�h�]�h���k�f�u�k�e�Z�� 

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

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

�>�e�y�� �m�k�l�j�Z�g�_�g�b�y�� �i�_�j�_�q�b�k�e�_�g�g�u�o�� �g�_�^�h�k�l�Z�l�d�h�\�� �f�h�`�g�h�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �f�h�^�_�e�v�� �h�p�_�g�h�d��
�d�Z�q�_�k�l�\�Z�� �h�[�t�_�d�l�h�\���� �h�k�g�h�\�Z�g�g�m�x�� �g�Z�� �l�_�h�j�b�b�� �e�Z�l�_�g�l�g�u�o�� �i�_�j�_�f�_�g�g�u�o���� �Z�� �d�h�g�d�j�_�l�g�h���� �g�Z�� �f�h�^�_�e�b��
�J�Z�r�Z���h�p�_�g�b�\�Z�g�b�y���e�Z�l�_�g�l�g�u�o���i�_�j�_�f�_�g�g�u�o���>���������������@�� 
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�����������F�_�l�h�^�����h�k�g�h�\�Z�g�g�u�c���g�Z���l�_�h�j�b�b���e�Z�l�_�g�l�g�u�o���i�_�j�_�f�_�g�g�u�o 

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

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

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

�h�[�t�_�d�l�Z���i�_�j�_�^���^�j�m�]�b�f�����W�l�h�l���i�h�d�Z�a�Z�l�_�e�v���f�h�`�g�h���b�g�l�_�j�i�j�_�l�b�j�h�\�Z�l�v���k�e�_�^�m�x�s�b�f���h�[�j�Z�a�h�f�� 
1. �A�g�Z�q�_�g�b�_��ijp�c �²  �w�l�h�� �\�_�j�h�y�l�g�h�k�l�v�� �l�h�]�h���� �q�l�h�� �i�_�j�\�u�c�� �h�[�t�_�d�l�� �h�[�e�Z�^�Z�_�l�� �[�h�e�v�r�b�f��

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

�d�Z�q�_�k�l�\�m �h�[�t�_�d�l�Z���� �l�h��ijp�c �w�l�h�� �\�_�j�h�y�l�g�h�k�l�v�� �l�h�]�h���� �q�l�h�� �h�g�� �\�u�[�_�j�_�l�� �i�_�j�\�u�c�� �h�[�t�_�d�l�� �b�� �k��

�\�_�j�h�y�l�g�h�k�l�v�x������- ijp�c�����\�l�h�j�h�c���� 

3. �<�� �k�e�m�q�Z�_���� �_�k�e�b�� �d�Z�q�_�k�l�\�_�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �h�[�t�_�d�l�h�\ �h�p�_�g�b�\�Z�_�l�� �]�j�m�i�i�Z�� �w�d�k�i�_�j�l�h�\���� �l�h��

ijp�c �²  �w�l�h�� �^�h�e�y�� �w�d�k�i�_�j�l�h�\���� �d�h�l�h�j�u�_�� �k�q�b�l�Z�x�l���� �q�l�h�� �i�_�j�\�u�c�� �h�[�t�_�d�l�� �i�h�� �d�Z�q�_�k�l�\�m�� �e�m�q�r�_�����q�_�f��

�\�l�h�j�h�c�� 
�H�q�_�\�b�^�g�h���� �q�l�h�� �i�j�b�� �l�Z�d�h�f�� �i�h�^�o�h�^�_�� �^�e�y�� �j�Z�\�g�u�o�� �i�h�� �d�Z�q�_�k�l�\�m�� �h�[�t�_�d�l�h�\��5,0� �cijp  �b��

�k�i�j�Z�\�_�^�e�b�\�u���k�h�h�l�g�h�r�_�g�b�y���� 5,0;1 � �c�c��� �c iijiij ppp . 

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

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

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

�M�j�h�\�_�g�v���d�Z�q�_�k�l�\�Z �<�_�j�h�y�l�g�h�k�l�v���i�j�_�^�i�h�q�l�_�g�b�y, ijp�c 

�J�Z�\�g�h�_���d�Z�q�_�k�l�\�h 0,5 
�M�f�_�j�_�g�g�h�_���i�j�_�\�h�k�o�h�^�k�l�\�h 0,6 
�A�g�Z�q�b�l�_�e�v�g�h�_���i�j�_�\�h�k�o�h�^�k�l�\�h 0,7 
�;�h�e�v�r�h�_���i�j�_�\�h�k�o�h�^�k�l�\�h 0,8 
�H�q�_�g�v���[�h�e�v�r�h�_���i�j�_�\�h�k�o�h�^�k�l�\�h 0,9 
�G�_�k�h�f�g�_�g�g�h�_���i�j�_�\�h�k�o�h�^�k�l�\�h 1 
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�>�Z�e�_�_�� �j�Z�k�k�f�h�l�j�b�f�� �f�_�l�h�^�b�d�m�� �i�h�e�m�q�_�g�b�y�� �h�p�_�g�h�d�� �i�h�� �f�h�^�_�e�b�� �J�Z�r�Z�� �h�p�_�g�d�b�� �e�Z�l�_�g�l�g�u�o��
�i�_�j�_�f�_�g�g�u�o���� �H�i�j�_�^�_�e�b�f�� �e�Z�l�_�g�l�g�u�_�� �i�_�j�_�f�_�g�g�u�_���Ei �b�f�_�x�s�b�_�� �k�f�u�k�e�� �b�l�h�]�h�\�h�c�� �h�p�_�g�d�b��
�d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y��i-�]�h�� �h�[�t�_�d�l�Z���� �<�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �>������ ���@���� �\�_�j�h�y�l�g�h�k�l�v��Pij   �l�h�]�h���� �q�l�h��
�h�[�t�_�d�l��Ai���� �b�f�_�x�s�b�c�� �h�p�_�g�d�m�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y���Ei���� �h�[�e�Z�^�Z�_�l�� �[�h�e�v�r�b�f�� �d�Z�q�_�k�l�\�h�f�� �i�h��
�k�j�Z�\�g�_�g�b�x�� �k�� �h�[�t�_�d�l�h�f��Aj���� �b�f�_�x�s�b�f�� �h�p�_�g�d�m�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y���Ej���� �f�h�`�_�l�� �[�u�l�v��
�h�i�j�_�^�_�e�_�g�Z���i�h���n�h�j�f�m�e�_�� 

.
1 ji

ji

e

e
Pij �E���E

�E���E

��
� 

                                                    (3) 
�H�l�f�_�l�b�f�����q�l�h���i�h�e�m�q�_�g�g�h�_���\�u�j�Z�`�_�g�b�_�����������i�j�_�^�k�l�Z�\�e�y�_�l���k�h�[�h�c���e�h�]�b�k�l�b�q�_�k�d�m�x���n�m�g�d�p�b�x��

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

�;�m�^�_�f�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �f�_�l�h�^�� �g�Z�b�f�_�g�v�r�b�o�� �d�\�Z�^�j�Z�l�h�\�� �>������ ���@�� �^�e�y�� �g�Z�o�h�`�^�_�g�b�y�� �e�Z�l�_�g�l�g�u�o��
�i�_�j�_�f�_�g�g�u�o�� ��i �i�h�� �n�h�j�f�m�e�_�� �������� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �i�h�e�m�q�_�g�g�u�o�� �w�d�k�i�_�j�l�g�h�� �a�g�Z�q�_�g�b�c�� �f�Z�l�j�b�p�u�� ijp�c: 

�i�Z�j�Z�f�_�l�j�u���Ei �f�h�^�_�e�b�� �i�h�^�[�b�j�Z�x�l�k�y�� �l�Z�d���� �q�l�h�[�u�� �k�m�f�f�Z�� �d�\�Z�^�j�Z�l�h�\�� �h�l�d�e�h�g�_�g�b�c�� �w�f�i�b�j�b�q�_�k�d�b�o��
�^�Z�g�g�u�o��ijp�c �h�l�� �l�_�h�j�_�l�b�q�_�k�d�b�o�� �\�_�j�h�y�l�g�h�k�l�_�c�� �������� �[�u�e�Z�� �g�Z�b�f�_�g�v�r�_�c�� �F�Z�l�_�f�Z�l�b�q�_�k�d�b�� �w�l�h��

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

�¦ �¦�¦ �¦
� � 

�E���E

�E���E

� � 

�o�¸
�¸
�¹

�·
�¨
�¨
�©

�§

��
��� ��

n

i

n

j
ij

n

i

n

j
ijij

ji

ji

e

e
pPp

1 1

2

1 1

2 min
1

')'( .                    (4) 

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

0min � �Ei
i

.                                                        (5) 

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

�¦
� 

�E

�E
� 

n

i
i

i
iW

1

.                                                         (6) 

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

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

�G�Z�� �i�j�Z�d�l�b�d�_�� �j�_�r�b�l�v�� �a�Z�^�Z�q�m�� �g�_�e�b�g�_�c�g�h�c�� �h�i�l�b�f�b�a�Z�p�b�b�� �������� �k�� �h�]�j�Z�g�b�q�_�g�b�y�f�b�� �\�b�^�Z�� ��������
�Z�g�Z�e�b�l�b�q�_�k�d�b���g�_���\�h�a�f�h�`�g�h�����g�h���f�h�`�g�h���k�^�_�e�Z�l�v���w�l�h���q�b�k�e�_�g�g�u�f�b���f�_�l�h�^�Z�f�b�����g�Z�i�j�b�f�_�j�����\���k�j�_�^�_��
MS Excel �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �g�Z�^�k�l�j�h�c�d�b�� �©�I�h�b�k�d�� �j�_�r�_�g�b�c�ª�� ��Solver���� �b�e�b�� �b�g�u�o�� �i�j�h�]�j�Z�f�f�Z�o��
�f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h���l�b�i�Z�����H�i�b�r�_�f���i�h�^�j�h�[�g�h���f�_�l�h�^�b�d�m���i�j�h�\�_�^�_�g�b�y���i�h�^�h�[�g�h�]�h���j�h�^�Z���\�u�q�b�k�e�_�g�b�c��
�\���l�Z�[�e�b�q�g�h�f���i�j�h�p�_�k�k�h�j�_����MS Excel. 
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�����������F�_�l�h�^�b�d�Z���q�b�k�e�_�g�g�h�]�h���h�p�_�g�b�\�Z�g�b�y���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y 

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

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

 
�L�Z�[�e�b�p�Z���� 

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

�H�[�t�_�d�l 
�F�_�l�h�^���Z�g�Z�e�b�l�b�q�_�k�d�h�c���b�_�j�Z�j�o�b�b�����F�:�B�� �F�_�l�h�^���e�Z�l�_�g�l�g�u�o���i�_�j�_�f�_�g�g�u�o�����F�E�I�� 
�: 1 �: 2 �: 3 �: 4 �: 5 �: 6 �: 7 �: 8 �: 1 �: 2 �: 3 �: 4 �: 5 �: 6 �: 7 �: 8 

�: 1 1 7 0,2 1 5 0,14 0,33 0,2 0,5 0,8 0,3 0,5 0,7 0,2 0,4 0,3 
�: 2 0,14 1 3 0,2 0,33 5 3 0,33 0,2 0,5 0,6 0,3 0,4 0,7 0,6 0,4 
�: 3 5 0,33 1 1 3 5 0,2 1 0,7 0,4 0,5 0,5 0,6 0,7 0,3 0,5 
�: 4 1 5 1 1 0,2 3 7 0,2 0,5 0,7 0,5 0,5 0,3 0,6 0,8 0,3 
�: 5 0,2 3 0,33 5 1 0,2 1 3 0,3 0,6 0,4 0,7 0,5 0,3 0,5 0,6 
�: 6 7 0,2 0,2 0,4 5 1 3 1 0,8 0,3 0,3 0,4 0,7 0,5 0,6 0,5 
�: 7 3 0,33 5 0,14 1 0,33 1 7 0,6 0,4 0,7 0,2 0,5 0,4 0,5 0,8 
�: 8 5 3 1 5 0,33 1 0,14 1 0,7 0,6 0,5 0,7 0,4 0,5 0,2 0,5 

 
�J�Z�k�k�f�h�l�j�b�f�� �k�g�Z�q�Z�e�Z�� �f�_�l�h�^�b�d�m�� �h�[�j�Z�[�h�l�d�b�� �w�d�k�i�_�j�l�g�u�o�� �h�p�_�g�h�d�� �i�h�� �f�_�l�h�^�m��

�Z�g�Z�e�b�l�b�q�_�k�d�h�c�� �b�_�j�Z�j�o�b�b�� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �^�Z�g�g�u�o���� �i�j�b�\�_�^�_�g�g�u�o�� �\�� �l�Z�[�e���� ���� ���e�_�\�Z�y���q�Z�k�l�v������ �k��
�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �k�j�_�^�u��MS Excel���� �>�e�y�� �w�l�h�]�h�� �g�Z�� �e�b�k�l�_��Excel �\�u�^�_�e�y�_�f�� �i�h�^�� �b�k�o�h�^�g�u�_�� �^�Z�g�g�u�_��
�^�b�Z�i�Z�a�h�g��A1:I���������<�\�h�^�b�f���e�_�\�m�x���q�Z�k�l�v���l�Z�[�e���������\���m�d�Z�a�Z�g�g�u�c���^�b�Z�i�Z�a�h�g�� 

�<���k�l�h�e�[�_�p���y�q�_�_�d��J3:J�������\�\�h�^�b�f���n�h�j�f�m�e�u���^�e�y���j�Z�k�q�_�l�Z���k�h�[�k�l�\�_�g�g�h�]�h���\�_�d�l�h�j�Z���i�h���n�h�j�f�m�e�_��
���������� �>�e�y�� �w�l�h�]�h�� �\��J���� �\�\�h�^�b�f�� �n�h�j�f�m�e�m��� �I�J�H�B�A�<�?�>���%�����,�����A������������ �Z�\�l�h�a�Z�i�h�e�g�_�g�b�_�f��
�j�Z�k�i�j�h�k�l�j�Z�g�y�_�f�� �_�_�� �g�Z�� �^�b�Z�i�Z�a�h�g��J3:J�������� �<�� �y�q�_�c�d�m��J������ �\�\�h�^�b�f�� �n�h�j�f�m�e�m��� �K�M�F�F���-�����-���������� �\��
�y�q�_�c�d�m�� �D���� �\�\�h�^�b�f�� �n�h�j�f�m�e�m�� �������� �^�e�y�� �j�Z�k�q�_�l�Z�� �g�h�j�f�b�j�h�\�Z�g�g�h�]�h�� �b�l�h�]�h�\�h�]�h�� �a�g�Z�q�_�g�b�y��
�d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �\�� �\�b�^�_��=J3/$J$11 �b�� �Z�\�l�h�a�Z�i�h�e�g�_�g�b�_�f�� �j�Z�k�i�j�h�k�l�j�Z�g�y�_�f�� �_�_�� �g�Z��
�^�b�Z�i�Z�a�h�g�� �D�����D�������� �<�� �y�q�_�c�d�Z�o�� �k�l�h�e�[�p�Z�� �D�����D������ �i�j�b�\�_�^�_�g�Z�� �b�l�h�]�h�\�Z�y�� �h�p�_�g�d�Z�� �d�Z�q�_�k�l�\�_�g�g�h�]�h��
�i�h�d�Z�a�Z�l�_�e�y���� �i�h�e�m�q�_�g�g�Z�y�� �i�h�� �f�_�l�h�^�m�� �Z�g�Z�e�b�l�b�q�_�k�d�h�c�� �b�_�j�Z�j�o�b�b���� �J�_�a�m�e�v�l�Z�l�u�� �j�Z�k�q�_�l�Z�� �i�j�b�\�_�^�_�g�u��
�g�Z���j�b�k�������� 

 
 

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

�I�h�^�� �a�g�Z�q�_�g�b�y�� �e�Z�l�_�g�l�g�u�o�� �i�_�j�_�f�_�g�g�u�o���� �y�\�e�y�x�s�b�o�k�y�� �h�p�_�g�d�Z�f�b�� �d�Z�q�_�k�l�\�_�g�g�h�]�h��
�i�h�d�Z�a�Z�l�_�e�y�� �h�[�t�_�d�l�h�\�� �\�u�^�_�e�y�_�f�� �y�q�_�c�d�b�� �:�������:�������� �<�\�h�^�b�f�� �\�� �g�b�o�� �i�j�h�b�a�\�h�e�v�g�u�_�� �q�b�k�e�Z����
�g�Z�i�j�b�f�_�j���� �_�^�b�g�b�p�u���� �>�e�y�� �j�Z�k�q�_�l�Z�� �^�m�[�e�b�j�m�_�f�� �f�Z�l�j�b�p�m�� �h�p�_�g�h�d�� �\�� �l�j�Z�g�k�i�h�g�b�j�h�\�Z�g�g�h�f�� �\�b�^�_�� �\��
�^�b�Z�i�Z�a�h�g���<������I���������>�e�y���w�l�h�]�h���\�\�h�^�b�f���\���y�q�_�c�d�m���<�������n�h�j�f�m�e�m��� �L�J�:�G�K�I���$�������$�����������\�u�^�_�e�y�_�f��
�^�b�Z�i�Z�a�h�g�� �<������I�������� �g�Z�`�b�f�Z�_�f��F���� �b�� �h�^�g�h�\�j�_�f�_�g�g�h��Ctrl+Shift+Enter���� �H�i�j�_�^�_�e�y�_�f�� �k�e�Z�]�Z�_�f�u�_��
�p�_�e�_�\�h�c�� �n�m�g�d�p�b�b�� ���������� �>�e�y�� �w�l�h�]�h�� �\�� �y�q�_�c�d�m�� �<������ �\�\�h�^�b�f�� �n�h�j�f�m�e�m��=(B3-EXP($A13-
B$12)/(1+EXP($A13-B$12)))^2���� �k�� �i�h�f�h�s�v�x�� �Z�\�l�h�a�Z�i�h�e�g�_�g�b�y�� �d�h�i�b�j�m�_�f�� �j�_�a�m�e�v�l�Z�l�� �g�Z�� �y�q�_�c�d�b��
�<������I�������� �J�Z�k�k�q�b�l�u�\�Z�_�f�� �p�_�e�_�\�m�x�� �n�m�g�d�p�b�x���� �d�h�l�h�j�Z�y�� �[�m�^�_�l�� �f�b�g�b�f�b�a�b�j�h�\�Z�l�v�k�y������������ �<�\�h�^�b�f�� �\��
�y�q�_�c�d�m���<�������n�h�j�f�m�e�m��� �K�M�F�F���%�������,������.  

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

 

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

�f�_�l�h�^�Z���J�Z�r�Z���h�p�_�g�h�d���e�Z�l�_�g�l�g�u�o���i�_�j�_�f�_�g�g�u�o 

�Q�l�h�[�u�� �k�j�Z�\�g�b�l�v�� �i�h�e�m�q�_�g�g�u�_�� �i�h�� �f�_�l�h�^�m�� �e�Z�l�_�g�l�g�u�o�� �i�_�j�_�f�_�g�g�u�o�� �h�p�_�g�d�b���k�� �h�p�_�g�d�Z�f�b����
�j�Z�k�k�q�b�l�Z�g�g�u�f�b���i�h���f�_�l�h�^�m���Z�g�Z�e�b�l�b�q�_�k�d�h�c���b�_�j�Z�j�o�b�b�����g�_�h�[�o�h�^�b�f�h���b�o���g�h�j�f�b�j�h�\�Z�l�v���i�h���n�h�j�f�m�e�_��
(6). 
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�G�Z�� �j�b�k���� ������ �i�h�d�Z�a�Z�g�u�� �h�p�_�g�d�b�� �d�h�f�i�_�l�_�g�l�g�h�k�l�b�� �j�Z�[�h�l�g�b�d�h�\�� �i�h�� �a�Z�^�Z�g�g�h�f�m�� �d�j�b�l�_�j�b�x����
�i�h�e�m�q�_�g�g�u�_���g�Z���h�k�g�h�\�Z�g�b�b���^�Z�g�g�u�o���b�a���l�Z�[�e�������� 

 

 
�J�b�k�����������=�j�Z�n�b�d�b���h�p�_�g�h�d���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y���h�[�t�_�d�l�h�\���i�h���f�_�l�h�^�Z�f���F�:�B���b���F�E�I��

���^�e�y���^�Z�g�g�u�o���b�a���l�Z�[�e�������� 

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

�������F�g�h�]�h�d�j�b�l�_�j�b�Z�e�v�g�h�_���b�g�^�b�\�b�^�m�Z�e�v�g�h�_���h�p�_�g�b�\�Z�g�b�_�� 

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

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

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

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

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

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

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

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

�<�\�_�^�_�f�� �h�[�h�a�g�Z�q�_�g�b�_�� )(max ij
i

j UU � 
��

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

�f�g�h�`�_�k�l�\�m�� �h�[�t�_�d�l�h�\���� �Z�� �� )(min ij
i

j UU � 
��

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

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

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

�f�Z�d�k�b�f�Z�e�v�g�u�f�� �b�� �f�b�g�b�f�Z�e�v�g�u�f�� �w�e�_�f�_�g�l�Z�f�b�� �w�l�h�]�h�� �k�l�h�e�[�p�Z����
jj

jij
ij UU

UU
u ����

��

��

��
� ���� �<�� �k�e�m�q�Z�_��

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

�i�h�d�Z�a�Z�l�_�e�v������ �g�h�j�f�Z�e�b�a�h�\�Z�g�g�u�_�� �h�p�_�g�d�b�� �j�Z�\�g�u����
jj

ijij
ij UU

UU
u ����

��

��

��
� ���� �l�h�� �_�k�l�v�� �b�a�� �f�Z�d�k�b�f�Z�e�v�g�h�]�h��

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

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

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

�B�l�h�]�h�\�u�_�� �h�p�_�g�d�b�� �d�Z�q�_�k�l�\�_�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �d�Z�`�^�h�]�h�� �h�[�t�_�d�l�Z��iF  �\�u�q�b�k�e�y�x�l�k�y�� �i�h��

�n�h�j�f�m�e�Z�f�������������g�h���k���g�h�j�f�Z�e�b�a�h�\�Z�g�g�u�f�b���d�j�b�l�_�j�b�Z�e�v�g�u�f�b���h�p�_�g�d�Z�f�b����,,...,2,1,
1

niWuF
k

j
jiji � � �¦

� 
 

�]�^�_��jW  - �\�_�k�Z���d�j�b�l�_�j�b�_�\���� 

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

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

�H�p�_�g�d�b���� �i�h�e�m�q�_�g�g�u�_�� �i�h�� �f�_�l�h�^�m�� �e�Z�l�_�g�l�g�u�o�� �i�_�j�_�f�_�g�g�u�o���� �h�[�e�Z�^�Z�x�l�� �k�e�_�^�m�x�s�b�f�b��
�i�j�_�b�f�m�s�_�k�l�\�Z�f�b�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �Z�^�^�b�l�b�\�g�u�f�� �f�_�l�h�^�h�f�� �h�p�_�g�b�\�Z�g�b�y�� �d�Z�q�_�k�l�\�_�g�g�u�o��
�i�h�d�Z�a�Z�l�_�e�_�c���� �d�h�l�h�j�u�_�� �k�e�_�^�m�x�l�� �b�a�� �k�\�h�c�k�l�\�� �h�p�_�g�h�d�� �i�h�� �f�h�^�_�e�b�� �J�Z�r�Z���� �i�j�b�\�_�^�_�g�g�u�o�� �\�� �j�Z�[�h�l�_��
[10]:  

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

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

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

�J�Z�k�k�f�h�l�j�b�f���f�Z�l�_�f�Z�l�b�q�_�k�d�m�x���f�h�^�_�e�v���a�Z�^�Z�q�b���>�����@�� 
�I�m�k�l�v�� �b�f�_�_�l�k�y��n �h�[�t�_�d�l�h�\���� �d�Z�q�_�k�l�\�_�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �d�h�l�h�j�u�o�� �l�j�_�[�m�_�l�k�y�� �h�p�_�g�b�l�v�����:1, 

�:2���� �«�����:n. �H�p�_�g�b�\�Z�g�b�_�� �i�j�h�b�a�\�h�^�b�l�k�y�� �i�h��m �d�j�b�l�_�j�b�y�f����K1, K2���� �«��Km���� �H�[�h�a�g�Z�q�b�f�� �q�_�j�_�a��ijU  

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

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

�h�[�t�_�d�l�u���k���l�h�q�d�b���a�j�_�g�b�y���d�Z�q�_�k�l�\�Z���m�^�h�\�e�_�l�\�h�j�y�x�l���^�Z�g�g�h�f�m���d�j�b�l�_�j�b�x�� 
�L�Z�d�`�_���h�i�j�_�^�_�e�b�f���a�Z��wj  �\�_�k��j-�]�h���d�j�b�l�_�j�b�y.  
�L�h�]�^�Z�� �h�p�_�g�d�b�� �e�Z�l�_�g�l�g�u�o�� �i�_�j�_�f�_�g�g�u�o���Ti �b�� ��j �g�Z�o�h�^�y�l�k�y�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �f�_�l�h�^�h�f��

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

  .,...,2,1,,...,2,1,0;0 mjniji � � �t�E�t�T                                      (9) 

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

�����������F�_�l�h�^�b�d�Z���i�j�h�\�_�^�_�g�b�y���f�g�h�]�h�d�j�b�l�_�j�b�Z�e�v�g�h�]�h���h�p�_�g�b�\�Z�g�b�y���\���k�j�_�^�_��MS Excel 

�J�Z�k�k�f�h�l�j�b�f�� �i�j�Z�d�l�b�q�_�k�d�m�x�� �q�Z�k�l�v�� �i�j�h�\�_�^�_�g�b�y�� �\�u�q�b�k�e�_�g�b�c�� �h�p�_�g�h�d�� �d�Z�q�_�k�l�\�_�g�g�h�]�h��
�i�h�d�Z�a�Z�l�_�e�y�� �^�e�y�� �h�[�t�_�d�l�h�\�� �i�j�b�� �f�g�h�]�h�d�j�b�l�_�j�b�Z�e�v�g�h�f�� �h�p�_�g�b�\�Z�g�b�b�� �k�� �i�h�f�h�s�v�x�� �l�Z�[�e�b�q�g�h�]�h��
�i�j�h�p�_�k�k�h�j�Z��MS Excel.  

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

�L�Z�d�� �d�Z�d�� �r�d�Z�e�u�� �h�p�_�g�h�d�� �^�e�y�� �d�j�b�l�_�j�b�_�\�� �j�Z�a�g�u�_���� �g�_�h�[�o�h�^�b�f�h�� �g�h�j�f�Z�e�b�a�h�\�Z�l�v��
�d�j�b�l�_�j�b�Z�e�v�g�u�_���h�p�_�g�d�b���g�Z���_�^�b�g�b�q�g�m�x���r�d�Z�e�m���� 

�G�h�j�f�Z�e�b�a�h�\�Z�g�g�u�_���h�p�_�g�d�b���i�j�b�\�_�^�_�g�u���\���l�Z�[�e�������� 
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�L�Z�[�e�b�p�u���� 

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

�H�[�t�_�d�l\�D�j�b�l�_�j�b�c �D1 �D2 �D3 �D4 �D5 �D6 �D7 �D8 

�: 1 8 1 15 15 8 16 2 78 
�: 2 6 5 55 24 9 2 6 59 
�: 3 2 2 38 6 7 4 2 44 
�: 4 5 4 22 10 6 18 6 73 
�: 5 3 1 16 13 4 7 5 13 
�: 6 5 1 70 47 3 19 4 84 
�: 7 10 3 72 1 1 15 1 93 
�: 8 6 1 16 38 9 2 1 28 
�: 9 3 4 13 19 2 16 3 6 
�: 10 8 4 61 34 8 6 6 86 

�>�e�b�g�Z���r�d�Z�e�u 10 5 100 50 10 20 8 100 

�<�_�k��wi 0,7 0,5 0,3 0,8 0,2 0,4 0,5 0,6 

 
�L�Z�[�e�b�p�u���� 

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

�H�[�t�_�d�l\�D�j�b�l�_�j�b�c �D1 �D2 �D3 �D4 �D5 �D6 �D7 �D8 

�: 1 0,4 0,4 0,33 0,06 0,8 0,6 0,875 0,7 
�: 2 1 0,2 0,28 0,7 1 0,75 0,625 0,06 
�: 3 0,6 1 0,52 0,84 0,8 0,05 0,75 0,21 
�: 4 0,5 0,2 0,83 0,48 0,5 0,25 0,25 0,22 
�: 5 0,7 0,2 0,23 1 0,6 0,45 1 0,66 
�: 6 0,7 0,4 0,46 0,52 0,4 0,7 0,25 0,79 
�: 7 0,5 0,2 0,41 0,76 0,6 0,35 0,375 0,42 
�: 8 0,3 0,6 0,69 0,36 0,4 0,75 1 0,93 
�: 9 0,1 0,6 0,04 0,76 0,3 0,7 0,5 0,05 
�: 10 0,9 0,8 0,08 0,5 0,1 0,25 1 0,45 
�<�_�k��wi 0,7 0,5 0,3 0,8 0,2 0,4 0,5 0,6 

 
�<�\�h�^�b�f�� �\�� �^�b�Z�i�Z�a�h�g�� �:��-I������ �b�k�o�h�^�g�u�_�� �^�Z�g�g�u�_�� �b�a�� �l�Z�[�e���� ������ �K�j�Z�a�m�� �j�Z�k�k�q�b�l�Z�_�f�� �h�p�_�g�d�b��

�d�Z�q�_�k�l�\�_�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �h�[�t�_�d�l�h�\���� �i�h�e�m�q�_�g�g�u�_�� �Z�^�^�b�l�b�\�g�u�f �f�_�l�h�^�h�f���� �>�e�y�� �w�l�h�]�h�� �\��J2 
�\�\�h�^�b�f�� �n�h�j�f�m�e�m�� �������� �\�� �\�b�^�_�� � �K�M�F�F�I�J�H�B�A�<���%�����,�������%�����������,������������ �:�\�l�h�a�Z�i�h�e�g�y�_�f�� �j�_�a�m�e�v�l�Z�l��
�g�Z��J2-J�������� �G�h�j�f�Z�e�b�a�m�_�f�� �i�h�e�m�q�_�g�g�u�_�� �h�p�_�g�d�b�� �i�h�� �n�h�j�f�m�e�_�� ���������� �<�\�h�^�b�f�� �\��J������ �n�h�j�f�m�e�m��
� �K�M�F�F���-�����-���������� �\�� �D���� �n�h�j�f�m�e�m�� � �-�������-�������� �b���Z�\�l�h�a�Z�i�h�e�g�y�_�f�� �i�h�k�e�_�^�g�x�x���g�Z���^�b�Z�i�Z�a�h�g���D��-�D��������
�<���^�b�Z�i�Z�a�h�g�_���D��-�D�������± �g�h�j�f�Z�e�b�a�h�\�Z�g�g�u�_���h�p�_�g�d�b���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y���^�e�y���\�k�_�o���h�[�t�_�d�l�h�\�� 

�I�_�j�_�o�h�^�b�f�� �d�� �j�Z�k�q�_�l�m�� �d�Z�q�_�k�l�\�_�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �i�h�� �f�_�l�h�^�m�� �e�Z�l�_�g�l�g�u�o�� �i�_�j�_�f�_�g�g�u�o����
�<�u�^�_�e�y�_�f�� �i�h�^�� �e�Z�l�_�g�l�g�u�_�� �i�_�j�_�f�_�g�g�u�_���Ti �^�b�Z�i�Z�a�h�g�� �y�q�_�_�d�� �:����-�:�������� �Z�� �i�h�^�� �i�_�j�_�f�_�g�g�u�_�� ��j 
�^�b�Z�i�Z�a�h�g�� �y�q�_�_�d�� �<����-I�������� �<�\�h�^�b�f�� �\�� �d�e�_�l�d�b�� �m�d�Z�a�Z�g�g�u�o�� �^�b�Z�i�Z�a�h�g�h�\�� �i�j�h�b�a�\�h�e�v�g�u�_�� �q�b�k�e�Z����
�g�Z�i�j�b�f�_�j���� �_�^�b�g�b�p�u���� �I�h�^�� �k�e�Z�]�Z�_�f�u�_�� �k�m�f�f�u�� �������� �\�u�^�_�e�y�_�f�� �^�b�Z�i�Z�a�h�g�� �<����-I�������� �<�\�h�^�b�f�� �\�� �<������
�n�h�j�f�m�e�m�� � �%�������
���%��-EXP($A16-B$15)/(1+EXP($A16-�%�������������A������ �Z�\�l�h�a�Z�i�h�e�g�y�_�f�� �_�_�� �g�Z��
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�^�b�Z�i�Z�a�h�g�� �<����-I�������� �>�e�y�� �a�g�Z�q�_�g�b�y�� �p�_�e�_�\�h�c�� �n�m�g�d�p�b�b�� �������� �\�u�^�_�e�y�_�f�� �y�q�_�c�d�m�� �D�������� �<�\�h�^�b�f�� �\�� �g�_�_��
�n�h�j�f�m�e�m��� �K�M�F�F���%�������,�����������J�_�a�m�e�v�l�Z�l�u�����h�l�h�[�j�Z�`�_�g�g�u�_���g�Z���w�d�j�Z�g�_�����i�j�b�\�_�^�_�g�u���g�Z���j�b�k�������� 

 

 
 

�J�b�k�����������B�k�o�h�^�g�u�_���^�Z�g�g�u�_���^�e�y���f�g�h�]�h�d�j�b�l�_�j�b�Z�e�v�g�h�]�h���h�p�_�g�b�\�Z�g�b�y���\��MS Excel 

�<�u�a�u�\�Z�_�f�� �g�Z�^�k�l�j�h�c�d�m�� �©�I�h�b�k�d�� �j�_�r�_�g�b�c�ª���� �<�� �i�h�e�_�� �©�H�i�l�b�f�b�a�b�j�h�\�Z�l�v�� �p�_�e�_�\�m�x��
�n�m�g�d�p�b�x�ª�� �^�Z�_�f�� �k�k�u�e�d�m�� �g�Z�� �y�q�_�c�d�m�� �D�������� �g�Z�i�j�Z�\�e�_�g�b�_�� �h�i�l�b�f�b�a�Z�p�b�b���k�l�Z�\�b�f�� �g�Z�� �©�f�b�g�b�f�m�f�ª���� �\��
�i�h�e�_�� �©�B�a�f�_�g�y�y�� �y�q�_�c�d�b�� �i�_�j�_�f�_�g�g�u�o�ª�� �^�Z�_�f�� �k�k�u�e�d�m�� �g�Z�� �^�b�Z�i�Z�a�h�g�� �^�Z�g�g�u�o�� �:�������:������ �b�� �<����-I15. 
�>�e�y���\�u�i�h�e�g�_�g�b�y���m�k�e�h�\�b�y�������������k�l�Z�\�b�f���f�_�l�d�m���g�Z�i�j�h�l�b�\���©�K�^�_�e�Z�l�v���i�_�j�_�f�_�g�g�u�_���[�_�a���h�]�j�Z�g�b�q�_�g�b�c��
�g�_�h�l�j�b�p�Z�l�_�e�v�g�u�f�b�ª���� �a�Z�i�m�k�d�Z�_�f�� �g�Z�^�k�l�j�h�c�d�m�� �d�g�h�i�d�h�c�� �©�G�Z�c�l�b�� �j�_�r�_�g�b�_�ª�����<�� �j�_�a�m�e�v�l�Z�l�_�� �\��
�^�b�Z�i�Z�a�h�g�_�� �:�������:������ �i�h�e�m�q�Z�_�f�� �b�l�h�]�h�\�u�_�� �h�p�_�g�d�b�� �d�Z�q�_�k�l�\�_�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �h�[�t�_�d�l�h�\����
�i�h�e�m�q�_�g�g�u�_�� �i�h�� �f�_�l�h�^�m�� �e�Z�l�_�g�l�g�u�o�� �i�_�j�_�f�_�g�g�u�o���� �>�e�y�� �k�j�Z�\�g�_�g�b�y�� �i�j�h�\�h�^�b�f�� �b�o�� �g�h�j�f�Z�e�b�a�Z�p�b�x����
�J�_�a�m�e�v�l�Z�l�u�� �h�p�_�g�b�\�Z�g�b�y�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �h�[�t�_�d�l�h�\���� �i�h�e�m�q�_�g�g�u�_�� �Z�^�^�b�l�b�\�g�u�f��
�f�_�l�h�^�h�f�� �b�� �f�_�l�h�^�h�f�� �e�Z�l�_�g�l�g�u�o�� �i�_�j�_�f�_�g�g�u�o�� �i�j�b�\�_�^�_�g�u�� �\�� �l�Z�[�e���� ������ �L�Z�f�� �`�_�� �i�j�b�\�_�^�_�g�u��
�g�h�j�f�Z�e�b�a�h�\�Z�g�g�u�_���h�p�_�g�d�b�� 

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

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

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

�H�[�t�_�d�l �: 1 �: 2 �: 3 �: 4 �: 5 �: 6 �: 7 �: 8 �: 9 �: 10 

�:�^�^�b�l�b�\�g�u�c 
�f�_�l�h�^ 1,885 2,293 2,429 1,540 2,655 2,203 1,881 2,443 1,610 2,344 
�G�h�j�f�Z�e�b�a�h�\�Z�g�g�u�c 
�Z�^�^�b�l�b�\�g�u�c 0,089 0,108 0,114 0,072 0,125 0,104 0,088 0,115 0,076 0,110 
�F�_�l�h�^���E�I 0,772 1,195 1,338 0,389 1,531 1,149 0,787 1,405 0,514 1,246 
�G�h�j�f�Z�e�b�a�h�\�Z�g�g�u�c 
�f�_�l�h�^���E�I 0,075 0,116 0,130 0,038 0,148 0,111 0,076 0,136 0,050 0,121 

 

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

�Z�^�^�b�l�b�\�g�u�f���f�_�l�h�^�h�f���b���f�_�l�h�^�h�f���e�Z�l�_�g�l�g�u�o���i�_�j�_�f�_�g�g�u�o 

�������H�^�g�h�d�j�b�l�_�j�b�Z�e�v�g�h�_���]�j�m�i�i�h�\�h�_���h�p�_�g�b�\�Z�g�b�_ 

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

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

3.1. �=�j�m�i�i�h�\�h�_�� �h�p�_�g�b�\�Z�g�b�_�� �Z�^�^�b�l�b�\�g�u�f�� �f�_�l�h�^�h�f���� �m�q�b�l�u�\�Z�x�s�_�_�� �d�h�f�i�_�l�_�g�l�g�h�k�l�v��
�w�d�k�i�_�j�l�h�\ 

�J�Z�k�k�f�h�l�j�b�f�� �k�e�_�^�m�x�s�m�x�� �k�b�l�m�Z�p�b�x���� �b�f�_�_�l�k�y��n �h�[�t�_�d�l�h�\���� �:1���� �:1���«���� �:n���� �d�h�l�h�j�u�_��
�h�p�_�g�b�\�Z�x�l��m �w�d�k�i�_�j�l�h�\���� �W1���� �W1���«���� �Wm���� �d�h�l�h�j�u�_�� �\�u�k�l�Z�\�e�y�x�l�� �w�d�k�i�_�j�l�g�u�_�� �h�p�_�g�d�b��
�d�Z�q�_�k�l�\�_�g�g�h�f�m�� �i�h�d�Z�a�Z�l�_�e�x���� �i�j�b�k�m�s�_�f�m�� �d�Z�`�^�h�f�m�� �h�[�t�_�d�l�m�� �i�h�� �g�_�d�h�l�h�j�h�c�� ���i�j�h�b�a�\�h�e�v�g�h�c����
�r�d�Z�e�_�� �i�h�� �i�j�b�g�p�b�i�m���� �q�_�f�� �[�h�e�v�r�_�� �h�p�_�g�d�Z���� �l�_�f�� �[�h�e�v�r�_�� �\�u�j�Z�`�_�g�� �d�Z�q�_�k�l�\�_�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �m��
�h�[�t�_�d�l�Z���� �>�Z�g�g�u�_���h�p�_�g�d�b���i�j�_�^�k�l�Z�\�e�y�x�l�� �f�Z�l�j�b�p�m��Uij ���� �w�e�_�f�_�g�l�u���d�h�l�h�j�h�c���b�f�_�x�l�� �k�f�u�k�e���h�p�_�g�d�b��
�d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y��i-�]�h���h�[�t�_�d�l�Z�����\�u�k�l�Z�\�e�_�g�g�u�_��j-�f���w�d�k�i�_�j�l�h�f���� 

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

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

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

�L�Z�[�e�b�p�Z���� 

�J�_�a�m�e�v�l�Z�l�u���w�d�k�i�_�j�l�g�h�]�h���h�p�_�g�b�\�Z�g�b�y���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y���h�[�t�_�d�l�h�\ 

�H�[�t�_�d�l�u 
�W�d�k�i�_�j�l�u 

�?1 �?2 �?3 �?4 
�: 1 5 7 3 4 
�: 2 9 8 5 5 
�: 3 6 5 6 2 

�K�m�f�f�Z 20 20 14 11 
 
�G�Z���i�_�j�\�h�f���w�l�Z�i�_���g�Z�o�h�^�b�f���g�h�j�f�b�j�h�\�Z�g�g�u�_���h�p�_�g�d�b���d�Z�q�_�k�l�\�_�g�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c���h�[�t�_�d�l�h�\��

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

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

�¦
� 

� n

i
ij

ij
ij

U

U
u

1

.  

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

�d�Z�`�^�h�c�� �k�l�j�h�d�b�� �\�� �l�Z�[�e���� ������ �d�h�l�h�j�u�_�� �l�Z�d�`�_�� �h�l�h�[�j�Z�`�_�g�u�� �\�� �w�l�h�c�� �l�Z�[�e�b�p�_�����¦
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� 
m

j
iji u

m
F

1

1
���� �>�Z�g�g�u�_��

�\�_�d�l�h�j�Z��iF  �f�h�`�g�h�� �k�q�b�l�Z�l�v�� �d�Z�d�� �h�[�h�[�s�_�g�g�h�_�� �f�g�_�g�b�_�� �i�h�� �d�Z�q�_�k�l�\�_�g�g�h�f�m�� �i�h�d�Z�a�Z�l�_�e�x�� �h�[�t�_�d�l�h�\��
�^�e�y���\�k�_�o���w�d�k�i�_�j�l�h�\�� 
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�L�Z�[�e�b�p�Z���� 

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

�:�e�v�l�_�j�g�Z�l�b�\�u 
�W�d�k�i�_�j�l�u �K�j�_�^�g�_�_��iF  

�?1 �?2 �?3 �?4 
�: 1 0,25 0,35 0,21 0,36 0,29 
�: 2 0,45 0,40 0,36 0,45 0,42 
�: 3 0,30 0,25 0,43 0,18 0,29 

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

�d�h�f�i�_�l�_�g�l�g�h�k�l�b�� �w�d�k�i�_�j�l�h�\���¦
� 

� 
n

i
iijj FuQ

1

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

�f�g�_�g�b�_�� �w�d�k�i�_�j�l�Z�� �d�� �]�j�m�i�i�h�\�h�f�m�� �f�g�_�g�b�x���� �J�_�a�m�e�v�l�Z�l�u�� �± �\�� �l�Z�[�e���� ������ �A�Z�l�_�f�� �\�_�d�l�h�j��jQ  

�g�h�j�f�Z�e�b�a�m�_�l�k�y�� �l�Z�d�� �`�_���� �d�Z�d�� �b�� �\�_�d�l�h�j�� �h�p�_�g�h�d����
�¦
� 

� m

j
j

j
j

Q

Q
q

1

���� �W�l�b�� �i�h�d�Z�a�Z�l�_�e�b�� �l�Z�d�`�_��

�h�l�h�[�j�Z�`�_�g�u���\���l�Z�[�e������������    
�L�Z�[�e�b�p�Z���� 

�H�p�_�g�d�b���d�h�f�i�_�l�_�g�l�g�h�k�l�b���w�d�k�i�_�j�l�h�\ 

�:�e�v�l�_�j�g�Z�l�b�\�u 
�W�d�k�i�_�j�l�u  

�?1 �?2 �?3 �?4 

�: 1 0,25 0,35 0,21 0,36  
�: 2 0,45 0,40 0,36 0,45  
�: 3 0,30 0,25 0,43 0,18 �K�m�f�f�Z 
�D�h�f�i�_�l�_�g�l�g�h�k�l�v���w�d�k�i�_�j�l�h�\��jQ  0,348 0,342 0,336 0,349 1,374 
�G�h�j�f�Z�e�b�a�h�\�Z�g�g�Z�y���d�h�f�i�_�l�_�g�l�g�h�k�l�v 0,253 0,249 0,244 0,254 1 

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

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

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

~
. �>�e�y���w�l�h�]�h���m�f�g�h�`�b�f���g�h�j�f�Z�e�b�a�h�\�Z�g�g�u�_���h�p�_�g�d�b���b�a���l�Z�[�e���������^�e�y���d�Z�`�^�h�]�h���h�[�t�_�d�l�Z��

�g�Z�� �g�h�j�f�Z�e�b�a�h�\�Z�g�g�u�_�� �k�l�_�i�_�g�b�� �d�h�f�i�_�l�_�g�l�g�h�k�l�b�� �w�d�k�i�_�j�l�h�\�����¦
� 

� 
m

j
jiji quF

1

~
���� �J�_�a�m�e�v�l�Z�l��

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

�>�e�y�� �g�h�j�f�Z�e�b�a�Z�p�b�b�� �g�m�`�g�h�� �\�u�q�b�k�e�b�l�v�� �k�m�f�f�m�� �h�p�_�g�h�d��iF
~

 �b�� �d�Z�`�^�h�_�� �_�]�h�� �a�g�Z�q�_�g�b�_��

�i�h�^�_�e�b�l�v�� �g�Z�� �k�m�f�f�m����
�¦
� 

� n

i
i

i
i

F

FF

1

~

~
���� �J�_�a�m�e�v�l�Z�l�u�� �g�h�j�f�Z�e�b�a�Z�p�b�b��Fi �f�h�`�g�h�� �k�q�b�l�Z�l�v�� �b�l�h�]�h�\�u�f�b��

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

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

�:�e�v�l�_�j�g�Z�l�b�\�u 
�W�d�k�i�_�j�l�u �A�g�Z�q�_�g�b�y��

�h�p�_�g�h�d��iF
~

 
�G�h�j�f�Z�e�b�a�h-

�\�Z�g�g�u�_��
�h�p�_�g�d�b��F i �?1 �?2 �?3 �?4 

�: 1 0,25 0,35 0,21 0,36 0,25 0,303 
�: 2 0,45 0,40 0,36 0,45 0,45 0,414 
�: 3 0,30 0,25 0,43 0,18 0,30 0,283 
    �K�m�f�f�Z 0,812 1 

 
�<�b�^�g�h�����q�l�h���_�k�e�b���i�h���j�Z�k�q�_�l�Z�f�����i�j�_�^�k�l�Z�\�e�_�g�g�u�f���\���l�Z�[�e���������i�_�j�\�u�c���b���l�j�_�l�b�c���h�[�t�_�d�l���b�f�_�e�b��

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

 
3.2. �=�j�m�i�i�h�\�h�_���h�p�_�g�b�\�Z�g�b�_�����h�k�g�h�\�Z�g�g�h�_���g�Z���l�_�h�j�b�b���e�Z�l�_�g�l�g�u�o���i�_�j�_�f�_�g�g�u�o 

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

�I�m�k�l�v�� �b�f�_�_�l�k�y��n �h�[�t�_�d�l�h�\���:1, �:2���� �«�� �����:n���� �d�Z�q�_�k�l�\�_�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �d�h�l�h�j�u�o��
�h�p�_�g�b�\�Z�x�l�k�y���]�j�m�i�i�h�c���b�a��m �w�d�k�i�_�j�l�h�\�����H�[�h�a�g�Z�q�b�f���q�_�j�_�a��uij �± �g�h�j�f�Z�e�b�a�h�\�Z�g�g�m�x���g�Z���_�^�b�g�b�q�g�m�x��
�r�d�Z�e�m���h�p�_�g�d�m���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y��i-�]�h���h�[�t�_�d�l�Z�����\�u�k�l�Z�\�e�_�g�g�m�x��j-�u�f���w�d�k�i�_�j�l�h�f������ 

�<�� �d�Z�q�_�k�l�\�_�� �e�Z�l�_�g�l�g�u�o �i�_�j�_�f�_�g�g�u�o�� �[�m�^�_�f�� �b�k�i�h�e�v�a�h�\�Z�l�v�����Ti �± �b�l�h�]�h�\�Z�y�� �h�p�_�g�d�Z��
�d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y��i-�]�h�� �h�[�t�_�d�l�Z���� ���Ej �± �g�_�d�h�l�h�j�u�c�� �i�h�d�Z�a�Z�l�_�e�v���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�c��
�©�e�h�y�e�v�g�h�k�l�v�ª��j-�l�h�]�h���w�d�k�i�_�j�l�Z�����q�_�f���f�_�g�v�r�_���i�h�d�Z�a�Z�l�_�e�v���E�����l�_�f���[�h�e�_�_���l�j�_�[�h�\�Z�l�_�e�v�g�u�f���y�\�e�y�_�l�k�y��
�w�d�k�i�_�j�l���d���h�p�_�g�d�Z�f���d�Z�q�_�k�l�\�Z���\�k�_�]�h���f�g�h�`�_�k�l�\�Z���h�[�t�_�d�l�h�\�������<���l�Z�d�h�c���f�h�^�_�e�b���\�_�j�h�y�l�g�h�k�l�v��pij �l�h�]�h����
�q�l�h��j-�c�� �w�d�k�i�_�j�l�� �i�h�k�l�Z�\�b�e�� �h�p�_�g�d�m�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y��i-�]�h�� �h�[�t�_�d�l�Z�� �\�u�r�_���� �q�_�f�� �_�]�h��
�©�e�h�y�e�v�g�h�k�l�v�ª���h�i�j�_�^�_�e�y�_�l�k�y���e�h�]�b�k�l�b�q�_�k�d�h�c���n�m�g�d�p�b�_�c���� 

pij = 
ji

ji

e

e
�E���T

�E���T

��1
.                                                   (10) 

�>�e�y�� �g�Z�o�h�`�^�_�g�b�y�� �e�Z�l�_�g�l�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c���Ti �b �Ej �\�� �f�h�^�_�e�b�� �J�Z�r�Z�� �h�k�g�h�\�u�\�Z�x�l�k�y�� �g�Z��
�j�_�a�m�e�v�l�Z�l�Z�o�� �w�d�k�i�_�j�l�b�a�u��uij �b���� �i�j�b�f�_�g�y�y�� �f�_�l�h�^�� �g�Z�b�f�_�g�v�r�b�o�� �d�\�Z�^�j�Z�l�h�\�� �>������ �����@���� �g�_�h�[�o�h�^�b�f�h��
�j�_�r�b�l�v���a�Z�^�Z�q�m���h�i�l�b�f�b�a�Z�p�b�b���\�b�^�Z�� 

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

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

2. �H�p�_�g�d�b�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �b�a�f�_�j�y�x�l�k�y�� �i�h�� �e�b�g�_�c�g�h�c�� �[�_�a�j�Z�a�f�_�j�g�h�c�� �r�d�Z�e�_����
�d�h�l�h�j�m�x���f�h�`�g�h���e�_�]�d�h���i�_�j�_�\�_�k�l�b���\���e�x�[�m�x���^�j�m�]�m�x���h�p�_�g�h�q�g�m�x���r�d�Z�e�m���� 
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3. �D�j�h�f�_�� �h�p�_�g�h�d�� �b�l�h�]�h�\�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �d�Z�q�_�k�l�\�Z�� �h�[�t�_�d�l�h�\�� �b�f�_�_�l�k�y�� �\�h�a�f�h�`�g�h�k�l�v��
�i�h�e�m�q�b�l�v���h�p�_�g�d�b���j�Z�[�h�l�u���w�d�k�i�_�j�l�h�\���E.  

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

3.3. �J�_�r�_�g�b�_���a�Z�^�Z�q�b���]�j�m�i�i�h�\�h�]�h���h�p�_�g�b�\�Z�g�b�y���\���k�j�_�^�_��MS Excel 

�A�Z�^�Z�q�Z�� ���������� �b�� ���������� �d�h�l�h�j�m�x�� �g�m�`�g�h�� �j�_�r�b�l�v�� �^�e�y�� �g�Z�o�h�`�^�_�g�b�y�� �h�p�_�g�h�d�� �d�Z�q�_�k�l�\�_�g�g�h�]�h��
�i�h�d�Z�a�Z�l�_�e�y�� �h�[�t�_�d�l�h�\�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �d�e�Z�k�k�b�q�_�k�d�m�x�� �a�Z�^�Z�q�m�� �g�_�e�b�g�_�c�g�h�]�h��
�i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y���� �Z�g�Z�e�b�l�b�q�_�k�d�h�_�� �j�_�r�_�g�b�_�� �d�h�l�h�j�h�c�� �\�� �h�[�s�_�f�� �\�b�^�_�� �g�_�� �\�h�a�f�h�`�g�h���� �g�h��
�q�b�k�e�_�g�g�h�_�� �j�_�r�_�g�b�_�� �d�h�l�h�j�h�c�� �\�h�a�f�h�`�g�h�� �k�� �i�h�f�h�s�v�x�� �f�g�h�`�_�k�l�\�Z�� �i�j�b�d�e�Z�^�g�u�o���i�j�h�]�j�Z�f�f�� �>�Z�e�_�_��
�g�Z�� �i�j�b�f�_�j�_�� �[�m�^�_�l�� �j�Z�k�k�f�h�l�j�_�g�Z�� �f�_�l�h�^�b�d�Z�� �]�j�m�i�i�h�\�h�]�h�� �h�p�_�g�b�\�Z�g�b�y�� �\��MS Excel �k�� �i�h�f�h�s�v�x��
�g�Z�^�k�l�j�h�c�d�b���©�I�h�b�k�d���j�_�r�_�g�b�y�ª�����6�R�O�Y�H�U������ 

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

�L�Z�[�e�b�p�Z������ 

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

�H�[�t�_�d�l�u �W�d�k�i�_�j�l�u 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 0,76 0,04 0,06 0,18 0,52 0,12 0,51 0,75 0,26 0,63 0,92 0,52 0,35 0,52 0,06 
2 0,86 0,95 0,81 0,46 0,63 0,86 0 0,7 0,6 0,26 0,93 0,47 0,12 0,98 0,03 
3 0,21 0,19 0,41 0,34 0,72 0,26 0,78 0,76 0,78 0,49 0,66 0,39 0,93 0,72 0,31 
4 0,01 0,99 0,82 0,39 0,81 0,42 0,52 0,58 0,93 0,59 0,71 0,53 0,61 0,35 0,73 
5 0,08 0,49 0,29 0,85 0,43 0,9 0,45 0,02 0,09 0,24 0,91 0,03 0,95 0,29 0,51 
6 0,3 0,19 0,26 0,78 0,59 0,22 0,08 0,25 0,28 0,22 0,64 0,03 0,33 0,32 0,41 
7 0,58 0,71 0,36 0,96 0,21 0,08 0,21 0,88 0,82 0,7 0,32 0,47 0,29 0,41 0,28 
8 0,39 0,07 0,94 0,93 0,62 0,85 0,57 0,7 0,68 0,24 0,14 0,67 0,76 0,07 0,43 
9 0,2 0,88 0,01 0,73 0,43 0,56 0,37 0,29 0,24 0,25 0,3 0,73 0,98 0,12 0,84 

 
�N�h�j�f�b�j�m�_�f�� �h�[�e�Z�k�l�v�� �^�Z�g�g�u�o�� �\��MS Excel���� �� �B�k�o�h�^�g�u�_�� �^�Z�g�g�u�_�� �b�a�� �l�Z�[�e���� ������ �\�g�h�k�b�f�� �\��

�w�e�_�d�l�j�h�g�g�m�x�� �l�Z�[�e�b�p�m�� �\�� �y�q�_�c�d�b�� �:��-P�������� �y�q�_�c�d�b�� �:����-�:������ �\�u�^�_�e�y�_�f�� �i�h�^�� �i�_�j�_�f�_�g�g�u�_���T, 
�^�b�Z�i�Z�a�h�g�� �<����-�J������ �± �i�h�^�� �i�_�j�_�f�_�g�g�u�_�� ������ �\�� �w�l�b�� �y�q�_�c�d�b�� �\�� �i�_�j�\�h�f�� �i�j�b�[�e�b�`�_�g�b�b�� �\�g�h�k�b�f��
�i�j�h�b�a�\�h�e�v�g�u�_�� �q�b�k�e�Z���� �g�Z�i�j�b�f�_�j�� �_�^�b�g�b�p�u���� �>�Z�e�_�_�� �n�h�j�f�b�j�m�_�f�� �h�[�e�Z�k�l�v�� �j�Z�k�q�_�l�Z�� �k�e�Z�]�Z�_�f�u�o��
�p�_�e�_�\�h�c�� �n�m�g�d�p�b�b�� ������������ �\�� �<������ �\�\�h�^�b�f�� �n�h�j�f�m�e�m���� � ���%��-EXP($A15-B$14)/(1+EXP($A15-
�%�������������A�������b���k���i�h�f�h�s�v�x���Z�\�l�h�a�Z�i�h�e�g�_�g�b�y���j�Z�k�i�j�h�k�l�j�Z�g�y�_�f���_�_���g�Z���y�q�_�c�d�b���<������ �± �J���������� �<�\�h�^�b�f���\��
�<�������p�_�e�_�\�m�x���n�m�g�d�p�b�x��� �K�M�F�F���%�������3���������� 

�<�u�a�u�\�Z�_�f�� �g�Z�^�k�l�j�h�c�d�m�� �I�h�b�k�d���j�_�r�_�g�b�y���� �a�Z�^�Z�_�f�� �p�_�e�_�\�m�x���y�q�_�c�d�m�� �<�������� �k�l�Z�\�b�f���d�j�b�l�_�j�b�c��
�h�i�l�b�f�b�a�Z�p�b�b�� �g�Z�� �f�b�g�b�f�m�f���� �\�\�h�^�b�f�� �k�k�u�e�d�b�� �g�Z�� �b�a�f�_�g�y�_�f�u�_�� �i�_�j�_�f�_�g�g�u�_�� �:����-�:������ �b�� �<����-�J��������
�m�d�Z�a�u�\�Z�_�f�� �m�k�e�h�\�b�_�� �g�_�h�l�j�b�p�Z�l�_�e�v�g�h�k�l�b�� �i�_�j�_�f�_�g�g�u�o�� �b�� �a�Z�i�m�k�d�Z�_�f�� �g�Z�^�k�l�j�h�c�d�m���� �<�� �j�_�a�m�e�v�l�Z�l�_��
�j�Z�k�q�_�l�Z���i�h�e�m�q�_�g�u���b�l�h�]�h�\�u�_���h�p�_�g�d�b���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y���^�e�y���h�[�t�_�d�l�h�\���b���h�p�_�g�d�b���j�Z�[�h�l�u��
�w�d�k�i�_�j�l�h�\���\���k�h�h�l�\�_�l�k�l�\�b�_�f���k���l�Z�[�e�������������J�_�a�m�e�v�l�Z�l�u���j�Z�k�q�_�l�Z���\���k�j�_�^�_��MS Excel �i�j�_�^�k�l�Z�\�e�_�g�u���g�Z��
�j�b�k�����������<���^�b�Z�i�Z�a�h�g�_���:����-�:�������i�j�b�\�_�^�_�g�u���j�Z�k�k�q�b�l�Z�g�g�u�_�����i�_�j�_�f�_�g�g�u�_���T�����Z���\���^�b�Z�i�Z�a�h�g�_���<����-�J������
�±�i�_�j�_�f�_�g�g�u�_�������� 

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

�H�p�_�g�d�b���e�Z�l�_�g�l�g�u�o���i�_�j�_�f�_�g�g�u�o�����i�h�e�m�q�_�g�g�u�o���k���i�h�f�h�s�v�x���q�b�k�e�_�g�g�h�]�h���j�_�r�_�g�b�y 

�:�[�k�h�e�x�l�g�u�_���h�p�_�g�d�b 

�H�p�_�g�d�b���� 0,639 1,368 1,151 1,455 0,758 0,297 0,961 1,183 0,865 
�H�p�_�g�d�b���� 1,51 0,96 1,19 0,39 0,76 1,06 1,44 0,77 0,89 1,39 0,46 1,25 0,55 1,3 1,41 

�G�h�j�f�b�j�h�\�Z�g�g�u�_���g�Z���k�m�f�f�Z�j�g�m�x���_�^�b�g�b�p�m���h�p�_�g�d�b 

�H�p�_�g�d�b���� 0,074 0,158 0,133 0,168 0,087 0,034 0,111 0,136 0,100 
�H�p�_�g�d�b���� 0,10 0,06 0,08 0,03 0,05 0,07 0,09 0,05 0,06 0,09 0,03 0,08 0,04 0,08 0,09 

 
 

 
 

�J�b�k�����������J�_�a�m�e�v�l�Z�l�u���j�Z�k�q�_�l�Z���e�Z�l�_�g�l�g�u�o���i�_�j�_�f�_�g�g�u�o���\���k�j�_�^�_��MS Excel 
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�J�b�k�����������B�l�h�]�h�\�u�_���g�h�j�f�b�j�h�\�Z�g�g�u�_���h�p�_�g�d�b���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y���� 

�i�h�e�m�q�_�g�g�u�_���j�Z�a�g�u�f�b���f�_�l�h�^�Z�f�b 

 
�����������H�p�_�g�d�Z���k�l�_�i�_�g�b���k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b���j�Z�[�h�l�u���w�d�k�i�_�j�l�h�\ 

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

�J�Z�k�k�f�h�l�j�b�f�� �f�Z�l�j�b�p�m�� �j�_�a�m�e�v�l�Z�l�h�\�� �j�Z�g�`�b�j�h�\�Z�g�b�y�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �^�e�y��n 
�h�[�t�_�d�l�h�\���:1���� �:2���� �«���� �:n���� �]�j�m�i�i�h�c���b�a��m �w�d�k�i�_�j�l�h�\�� �W1���� �W2���� �«���� �Wm���� �I�m�k�l�v���h�p�_�g�d�Z���d�Z�q�_�k�l�\�_�g�g�h�]�h��
�i�h�d�Z�a�Z�l�_�e�y���^�e�y��i-�]�h���h�[�t�_�d�l�Z�����i�j�h�\�_�^�_�g�g�Z�y��j-�f���w�d�k�i�_�j�l�h�f���_�k�l�v��uij.  

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

�L�Z�[�e�b�p�Z������ 

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

�H�[�t�_�d�l\�W�d�k�i�_�j�l �W1 �W2 �W3 �W4 �W5 �W6 �W7 �W8 

�: 1 4 3 4 1 2 2 3 5 
�: 2 3 1 3 2 4 5 2 3 
�: 3 4 5 8 5 8 9 5 7 
�: 4 8 3 7 6 5 4 9 8 
�: 5 10 8 9 7 6 6 8 7 
�: 6 9 7 7 9 9 4 7 8 
�: 7 6 3 4 1 1 5 5 4 
�: 8 2 5 6 3 4 5 1 2 

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

�i�h�j�y�^�d�h�\�u�c�� �g�h�f�_�j�� �h�p�_�g�d�b�� �d�Z�`�^�h�]�h�� �w�d�k�i�_�j�l�Z�� �\�h�� �\�k�_�c�� �k�h�\�h�d�m�i�g�h�k�l�b�� �h�p�_�g�h�d���� �?�k�e�b�� �h�p�_�g�d�b��
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�j�Z�\�g�u���� �l�h�� �b�o�� �j�Z�g�]�b�� �h�^�b�g�Z�d�h�\�u�_�� �b�� �j�Z�\�g�u�� �k�j�_�^�g�_�Z�j�b�n�f�_�l�b�q�_�k�d�h�f�m�� �i�h�j�y�^�d�h�\�u�o�� �g�h�f�_�j�h�\����
�G�Z�i�j�b�f�_�j�����^�e�y���i�_�j�\�h�]�h���w�d�k�i�_�j�l�Z���W�����k�Z�f�m�x���f�_�g�v�r�m�x���h�p�_�g�d�m���i�h�e�m�q�b�e�Z���\�h�k�v�f�Z�y���Z�e�v�l�_�j�g�Z�l�b�\�Z����
�m�� �g�_�_�� �j�Z�g�]�� ������ �g�Z�� �\�l�h�j�h�f�� �f�_�k�l�_�� �\�l�h�j�Z�y���� �_�_�� �j�Z�g�]�� ������ �g�Z�� �l�j�_�l�v�_�f�� �b�� �q�_�l�\�_�j�l�h�f�� �f�_�k�l�Z�� �:1 �b�� �:3���� �h�[�_��
�i�h�e�m�q�Z�x�l�� �k�j�_�^�g�b�c�� �j�Z�g�]�� �������� �b�� �l���^������ �i�h�k�e�_�^�g�b�c���� �k�Z�f�u�c�� �[�h�e�v�r�h�c�� �j�Z�g�]�� ���� �i�h�e�m�q�b�e�Z�� �h�p�_�g�d�Z�� �:5 . 
�L�h�`�_���k�Z�f�h�_���^�_�e�Z�_�f���^�e�y���\�k�_�o���h�k�l�Z�e�v�g�u�o���w�d�k�i�_�j�l�h�\�����J�_�a�m�e�v�l�Z�l�u���± �\���l�Z�[�e���������� 

�L�Z�[�e�b�p�Z������ 
�J�Z�g�]�b���h�p�_�g�h�d���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y���^�e�y���h�[�t�_�d�l�h�\ 

�H�[�t�_�d�l\�W�d�k�i�_�j�l �W1 �W2 �W3 �W4 �W5 �W6 �W7 �W8 

�: 1 3,5 3 2,5 1,5 2 1 3 4 
�: 2 2 1 1 3 3,5 5 2 2 
�: 3 3,5 5,5 7 5 7 8 4,5 5,5 
�: 4 6 3 5,5 6 5 2,5 8 7,5 
�: 5 8 8 8 7 6 7 7 5.5 
�: 6 7 7 5,5 8 8 2,5 6 7,5 
�: 7 5 3 2,5 1,5 1 5 4,5 3 
�: 8 1 5,5 4 4 3,5 5 1 1 

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

�d�h�f�i�h�g�_�g�l�Z�f�b: 

�� ��.,...,2,1,
1

nirr
m

j
iji � � �¦

� 
                                                 (12) 

�K�m�f�f�Z���j�Z�g�]�h�\���\���l�Z�[�e�������������L�Z�d�`�_���g�Z�o�h�^�b�f���k�m�f�f�m���j�Z�g�]�h�\���^�e�y���d�Z�`�^�h�]�h���w�d�k�i�_�j�l�Z���6 ���k�m�f�f�Z��
�i�h�� �k�l�h�e�[�p�Z�f������ �I�j�Z�\�b�e�v�g�h�k�l�v�� �j�Z�k�q�_�l�Z�� �f�h�`�g�h �i�j�h�\�_�j�b�l�v�� �i�h�� �n�h�j�f�m�e�_��

362/8)18(2/)1( � ��� ��� �6 nn ���� �G�Z�o�h�^�b�f�� �h�l�d�e�h�g�_�g�b�y�� �d�Z�`�^�h�c�� �k�m�f�f�u�� �j�Z�g�]�h�\�� �i�h�� �k�l�j�h�d�Z�f�� �h�l��

�k�j�_�^�g�_�]�h�� �j�Z�g�]�Z�� ,
1

1
�¦
� 

� 
n

i
irn

r  �d�h�l�h�j�u�_�� �h�[�h�a�g�Z�q�b�f�� �d�Z�d��di���� �G�Z�o�h�^�b�f�� �k�j�_�^�g�b�c�� �j�Z�g�]���� �^�e�y�� �w�l�h�]�h��

�k�m�f�f�m�� �\�k�_�o�� �j�Z�g�]�h�\�� �������� �^�_�e�b�f�� �g�Z�� ������ �i�h�e�m�q�Z�_�f��36
8

288
� � r ���� �� �K�l�h�e�[�_�p��di���� �\�� �l�Z�[�e���� ������ �j�Z�\�_�g��

�j�Z�a�g�h�k�l�b�� �f�_�`�^�m�� �k�m�f�f�h�c�� �j�Z�g�]�h�\��r i �b�� �k�j�_�^�g�b�f�� �j�Z�g�]�h�f��36� r ���� �A�Z�l�_�f�� �\�h�a�\�h�^�b�f�� �\�� �d�\�Z�^�j�Z�l��
�g�Z�c�^�_�g�g�u�_�� �a�g�Z�q�_�g�b�y���� �i�h�e�m�q�Z�_�f�� �k�l�h�e�[�_�p��di

2���� �G�Z�o�h�^�b�f�� �k�m�f�f�m�� �i�h�k�e�_�^�g�_�]�h�� �k�l�h�e�[�p�Z��

5,1560
1

2 � � �¦
� 

n

i
idS .  

�L�Z�[�e�b�p�Z������ 

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

�H�[�t�_�d�l�������W�d�k�i�_�j�l 
�W1 �W2 �W3 �W4 �W5 �W6 �W7 �W8 

�K�m�f�f�Z�� 
�j�Z�g�]�h�\ 

di di
2 

�: 1 3,5 3 2,5 1,5 2 1 3 4 20,5 -15,5 240,25 
�: 2 2 1 1 3 3,5 5 2 2 19,5 -16,5 272,25 
�: 3 3,5 5,5 7 5 7 8 4,5 5,5 46 10 100 
�: 4 6 3 5,5 6 5 2,5 8 7,5 43,5 7,5 56,25 
�: 5 8 8 8 7 6 7 7 5,5 56,5 20,5 420,25 
�: 6 7 7 5,5 8 8 2,5 6 7,5 51,5 15,5 240,25 
�: 7 5 3 2,5 1.5 1 5 4,5 3 25,5 -10,5 110,25 
�: 8 1 5,5 4 4 3,5 5 1 1 25 -11 121 

�K�m�f�f�Z 36 36 36 36 36 36 36 36 288  1560,5 
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�<�h�k�i�h�e�v�a�m�_�f�k�y�� �d�h�w�n�n�b�p�b�_�g�l�h�f�� �d�h�g�d�h�j�^�Z�p�b�b�� �^�e�y�� �k�e�m�q�Z�y���� �d�h�]�^�Z�� �b�f�_�x�l�k�y�� �k�\�y�a�Z�g�g�u�_��
�j�Z�g�]�b�����h�^�b�g�Z�d�h�\�u�_���a�g�Z�q�_�g�b�y���j�Z�g�]�h�\���\���h�p�_�g�d�Z�o���h�^�g�h�]�h���w�d�k�i�_�j�l�Z���� 

�¦
� 

����
� m

j
jTmnnm

S
W

1

32 )(
12
1

,                                               (13) 

�]�^�_��S = 1560,5, n = 8, m = 8, �¦
� 

��� 
Lj

k
kkj ttT

1

3 )(
12
1

, Li - �q�b�k�e�h�� �k�\�y�a�h�d�� ���\�b�^�h�\�� �i�h�\�l�h�j�y�x�s�b�o�k�y��

�w�e�_�f�_�g�l�h�\���� �\�� �h�p�_�g�d�Z�o��j-�]�h�� �w�d�k�i�_�j�l�Z����tk - �d�h�e�b�q�_�k�l�\�h�� �w�e�_�f�_�g�l�h�\�� �\��k-�c�� �k�\�y�a�d�_�� �^�e�y��j-�]�h�� �w�d�k�i�_�j�l�Z��
���d�h�e�b�q�_�k�l�\�h���i�h�\�l�h�j�y�x�s�b�o�k�y���w�e�_�f�_�g�l�h�\������ 

�J�Z�k�k�f�h�l�j�b�f�� �g�Z�� �i�j�b�f�_�j�_�� �j�Z�k�q�_�l�� �i�h�d�Z�a�Z�l�_�e�_�c��Tj���� �� �M�� �i�_�j�\�h�]�h�� �w�d�k�i�_�j�l�Z�� �j�Z�g�]�� ��������
�i�h�\�l�h�j�y�_�l�k�y�������j�Z�a�Z�����h�k�l�Z�e�v�g�u�_���j�Z�g�]�b���j�Z�a�g�u�_�����i�h�w�l�h�f�m��t1� �����b��T1 = [(23-�����@��������� �������������M���\�l�h�j�h�]�h��
�w�d�k�i�_�j�l�Z�� �j�Z�g�]�� ���� �i�h�\�l�h�j�y�_�l�k�y�� ���� �j�Z�a�Z���� �i�h�w�l�h�f�m��t1� ������ �Z�� �j�Z�g�]�� �������� �^�\�Z�� �j�Z�a�Z���� �i�h�w�l�h�f�m��t2� ������ �H�l�k�x�^�Z��
T2 = [(33-3) + (23-2)]/12 = 2,5.  

�:�g�Z�e�h�]�b�q�g�h���g�Z�o�h�^�b�f���^�e�y���h�k�l�Z�e�v�g�u�o���w�d�k�i�_�j�l�h�\�� 
T3 = [(23-2) + (23-2)]/12 = 1; T4 = [(23-2)]/12 = 0,5;  T5 = [(23-2)]/12 = 0,5;  
T6 = [(33-3) + (23-2)]/12 = 2,5; T7 = [(23-2)]/12 = 0,5; T8 = [(23-2) + (23-�����@�������� � �� ������ �<�u�q�b�k�e�y�_�f��
�k�m�f�f�m���\�k�_�o���a�g�Z�q�_�g�b�c��Tj:  

�¦
� 

m

j
jT

1
 = 0,5 + 2,5 + 1 + 0,5 + 0,5 + 2,5 + 0,5 + 1 = 9. 

�H�d�h�g�q�Z�l�_�e�v�g�h�����g�Z�o�h�^�b�f���d�h�w�n�n�b�p�b�_�g�l���d�h�g�d�h�j�^�Z�p�b�b�������������� 

596,0
98)88(8

12
1

5,1560
32

� 
�˜����

� W . 

�A�g�Z�q�_�g�b�_�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �d�h�g�d�h�j�^�Z�p�b�b��W � �� ������������ �]�h�\�h�j�b�l�� �h�� �g�Z�e�b�q�b�b�� �k�j�_�^�g�_�c�� �k�l�_�i�_�g�b��
�k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b�� �f�g�_�g�b�c�� �w�d�k�i�_�j�l�h�\���� �H�^�g�Z�d�h�� �l�Z�d�� �b�� �g�_�� �j�_�r�_�g�� �\�h�i�j�h�k�� �± �f�h�`�g�h�� �e�b�� �k�q�b�l�Z�l�v��
�k�l�_�i�_�g�v�� �k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b�� �w�d�k�i�_�j�l�h�\�� �^�h�k�l�Z�l�h�q�g�h�c���� �q�l�h�[�u�� �k�q�b�l�Z�l�v�� �j�Z�[�h�l�m�� �w�d�k�i�_�j�l�h�\��
�k�h�]�e�Z�k�h�\�Z�g�g�h�c�� �b�� �b�o�� �h�p�_�g�d�b�� �Z�^�_�d�\�Z�l�g�u�f�b���� �>�e�y�� �w�l�h�]�h�� �i�j�h�\�h�^�b�l�k�y�� �h�p�_�g�d�Z�� �a�g�Z�q�b�f�h�k�l�b��
�d�h�w�n�n�b�p�b�_�g�l�Z�� �d�h�g�d�h�j�^�Z�p�b�b���� �>�e�y�� �w�l�h�c�� �p�_�e�b�� �b�k�q�b�k�e�b�f�� �d�j�b�l�_�j�b�c�� �k�h�]�e�Z�k�h�\�Z�g�b�y�� �I�b�j�k�h�g�Z��
���d�j�b�l�_�j�b�c���$2�������K�l�Z�l�b�k�l�b�d�Z���d�j�b�l�_�j�b�y���\�u�q�b�k�e�y�_�l�k�y���i�h���n�h�j�f�m�e�_�� 

�¦
� ��

����
� �F m

j
jT

�l
nmn

S

1

2

1
1

)1(
12
1

.                                               (14) 

�<���g�Z�r�_�f���k�e�m�q�Z�_�� .41,33
9

18
1

)18(88
12
1

5,15602 � 
�˜

��
�����˜�˜

� �F  

�<�u�q�b�k�e�_�g�g�u�c�� �$2 �k�j�Z�\�g�b�f�� �k�� �d�j�b�l�b�q�_�k�d�b�f�� �a�g�Z�q�_�g�b�_�f��2
�d�j�F ���� �j�Z�\�g�u�f�� �d�\�Z�g�l�b�e�b��

�j�Z�k�i�j�_�^�_�e�_�g�b�y�� �$2 �^�e�y�� �q�b�k�e�Z�� �k�l�_�i�_�g�_�c�� �k�\�h�[�h�^�u��K = n-1 = 8-1 = 7 �b�� �i�j�b�� �a�Z�^�Z�g�g�h�c��
�^�h�\�_�j�b�l�_�e�v�g�h�c�� �\�_�j�h�y�l�g�h�k�l�b��p���� �<�_�e�b�q�b�g�m�� �^�h�\�_�j�b�l�_�e�v�g�h�c�� �\�_�j�h�y�l�g�h�k�l�b�� �h�i�j�_�^�_�e�y�_�l�� �k�Z�f��
�b�k�k�e�_�^�h�\�Z�l�_�e�v�� �b�� �h�g�Z���b�f�_�_�l�� �k�f�u�k�e�� �\�_�j�h�y�l�g�h�k�l�b�� �l�h�]�h���� �q�l�h�� �f�u�� �g�_�� �k�h�\�_�j�r�b�f�� �h�r�b�[�d�m���� �i�j�h�\�_�j�y�y��

�a�g�Z�q�b�f�h�k�l�v�� �d�h�g�d�h�j�^�Z�p�b�b�� �g�Z�� �a�g�Z�q�b�f�h�k�l�v���� �G�Z�i�j�b�f�_�j���� �^�e�y��p� ���������� �i�h�e�m�q�Z�_�f��2
�d�j�F � �� �������������� �?�k�e�b��

�j�Z�k�q�_�l�g�Z�y�� �k�l�Z�l�b�k�l�b�d�Z�� �$2 �[�h�e�v�r�_���� �q�_�f�� �d�j�b�l�b�q�_�k�d�h�_�� �a�g�Z�q�_�g�b�_��2
�d�j�F ���� �l�h�� �f�h�`�g�h�� �k�q�b�l�Z�l�v���� �q�l�h�� �k��

�\�_�j�h�y�l�g�h�k�l�v�x���j �h�p�_�g�d�b���w�d�k�i�_�j�l�h�\���k�h�]�e�Z�k�h�\�Z�g�g�u�� 
�<�� �g�Z�r�_�f�� �k�e�m�q�Z�_�� ������������ �!�� �������������� �l�h�� �:�� � �� ������������- �\�_�e�b�q�b�g�Z�� �g�_�� �k�e�m�q�Z�c�g�Z�y���� �h�p�_�g�d�b��

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

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

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

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

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

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

�����������F�h�^�_�e�v�����h�k�g�h�\�Z�g�g�Z�y���g�Z���l�_�h�j�b�b���e�Z�l�_�g�l�g�u�o���i�_�j�_�f�_�g�g�u�o 
�I�m�k�l�v�� �b�f�_�_�l�k�y n �h�[�t�_�d�l�h�\���:1, �:2���� �«�� �����:n���� �d�Z�q�_�k�l�\�_�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �d�h�l�h�j�u�o��

�h�p�_�g�b�\�Z�x�l�k�y���d�Z�`�^�u�f���w�d�k�i�_�j�l�h�f���i�h���g�_�d�h�l�h�j�h�f�m���f�g�h�`�_�k�l�\�m���d�j�b�l�_�j�b�_�\���D1, �D2�����«�����Dm.  
�J�Z�k�k�f�h�l�j�b�f�� �l�_�i�_�j�v�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �f�g�h�]�h�d�j�b�l�_�j�b�Z�e�v�g�u�c�� �i�h�^�o�h�^�� �d�� �h�p�_�g�b�\�Z�g�b�x��

�h�[�t�_�d�l�h�\�� �i�h�� �f�g�h�`�_�k�l�\�m�� �b�k�l�h�q�g�b�d�h�\�� �b�g�n�h�j�f�Z�p�b�b��  �I�m�k�l�v�� �b�f�_�_�l�k�y��n �h�[�t�_�d�l�h�\���� �:1���� �:2���� �«�� �:n, 
�d�Z�q�_�k�l�\�_�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �d�h�l�h�j�u�o�� �h�p�_�g�b�\�Z�x�l�k�y�� �d�Z�`�^�u�f�� �b�a��r �w�d�k�i�_�j�l�h�f���� �?1���?2���«���� �?r���� �i�h��m 
�d�j�b�l�_�j�b�y�f�����D1�����D2�����«�����Dm�����:�e�]�h�j�b�l�f���j�_�r�_�g�b�y���a�Z�^�Z�q���k�h�k�l�h�b�l���b�a���^�\�m�o���w�l�Z�i�h�\�� 

�G�Z���i�_�j�\�h�f���w�l�Z�i�_���i�h���d�Z�`�^�h�f�m���w�d�k�i�_�j�l�m���?k, k� ���������«��r�����i�j�h�\�h�^�b�l�k�y���f�g�h�]�h�d�j�b�l�_�j�b�Z�e�v�g�h�_��
�h�p�_�g�b�\�Z�g�b�_�� �h�[�t�_�d�l�h�\���� �n�h�j�f�b�j�m�y�� �b�k�o�h�^�g�u�_�� �^�Z�g�g�u�_�� �g�_�i�j�_�j�u�\�g�h�]�h�� �l�b�i�Z�� �g�Z�� �h�l�j�_�a�d�_�� �>������ ���@��

���\�h�a�f�h�`�g�h���i�h�k�e�_���g�h�j�f�b�j�h�\�Z�g�b�y����)(k
ijx �����b�f�_�x�s�b�_���k�f�u�k�e���h�p�_�g�d�b���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y��i-�]�h��

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

�d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y���h�[�t�_�d�l�h�\���^�e�y���d�Z�`�^�h�]�h���w�d�k�i�_�j�l�Z��)(k
i�T .  

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

�h�p�_�g�d�b��)(k
i�T ���� �>�e�y�� �_�_�� �h�[�j�Z�[�h�l�d�b�� �i�j�b�f�_�g�y�_�l�k�y�� �f�h�^�_�e�v�� �]�j�m�i�i�h�\�h�]�h�� �h�^�g�h�d�j�b�l�_�j�b�Z�e�v�g�h�]�h��

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

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

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

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

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

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 

�J�b�k�����������K�l�j�m�d�l�m�j�g�Z�y���k�o�_�f�Z���^�\�m�d�j�Z�l�g�h�c���k�\�_�j�l�d�b���©�D�j�b�l�_�j�b�b-�W�d�k�i�_�j�l�u�ª 
 

�����������F�_�l�h�^�b�d�Z���j�_�Z�e�b�a�Z�p�b�b���f�h�^�_�e�b���k�j�_�^�_��MS Excel 

�>�e�y�� �b�e�e�x�k�l�j�Z�p�b�b�� �h�i�b�k�Z�g�g�h�c�� �f�_�l�h�^�b�d�b�� �j�Z�k�q�_�l�Z���� �i�j�b�\�_�^�_�f�� �i�j�b�f�_�j�� �h�p�_�g�b�\�Z�g�b�y��
�g�_�d�h�l�h�j�h�]�h�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �^�e�y�� �k�_�f�b�� �h�[�t�_�d�l�h�\�� �i�h�� �\�h�k�v�f�b�� �d�j�b�l�_�j�b�y�f�� �k�� �i�h�f�h�s�v�x��
�r�_�k�l�b���w�d�k�i�_�j�l�h�\�����L�Z�d�`�_���h�i�b�r�_�f���j�_�Z�e�b�a�Z�p�b�x���j�Z�k�q�_�l�h�\���\���k�j�_�^�_��MS Excel. 

�<�� �l�Z�[�e���� ������ �i�j�b�\�_�^�_�g�u�� �g�h�j�f�b�j�h�\�Z�g�g�u�_�� �^�Z�g�g�u�_�� �h�p�_�g�h�d�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y��
�h�[�t�_�d�l�h�\�� �i�h�� �d�j�b�l�_�j�b�y�f���� �i�h�e�m�q�_�g�g�u�o�� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �j�Z�[�h�l�u�� ���� �w�d�k�i�_�j�l�h�\���� �>�Z�g�g�u�_��
�k�]�_�g�_�j�b�j�h�\�Z�g�u�� �k�e�m�q�Z�c�g�h���� �Z�� �w�d�k�i�_�j�l�g�u�_�� �h�p�_�g�d�b�� �g�_�� �k�h�]�e�Z�k�h�\�Z�g�u�� �^�j�m�]�� �k�� �^�j�m�]�h�f���� �H�^�g�Z�d�h��
�b�f�_�g�g�h���l�Z�d�b�_���^�Z�g�g�u�_���i�j�b�\�h�^�y�l���d���g�Z�b�f�_�g�v�r�_�c���m�k�l�h�c�q�b�\�h�k�l�b���h�p�_�g�h�d�����i�h�e�m�q�_�g�g�u�o���i�h���f�h�^�_�e�b����
�q�l�h���b�g�l�_�j�_�k�g�h���k���l�h�q�d�b���a�j�_�g�b�y���f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h���f�h�^�_�e�b�j�h�\�Z�g�b�y�� 
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�: 2 
�«  
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�H�[�j�Z�[�h�l�d�Z���i�h��
�f�_�l�h�^�m��

�e�Z�l�_�g�l�g�u�o��
�i�_�j�_�f�_�g�g�u�o��

���F�E�I�� 

�H�p�_�g�d�b���h�[�t�_�d�l�h�\���i�h���d�j�b�l�_�j�b�y�f 

�W�d�k�i�_�j�l 1 
           �D1  �D2 �«���Dm 
�: 1 
�: 2 
�«  
An 

�H�[�j�Z-
�[�h�l�d�Z���i�h��

�F�E�I 

�W�d�k�i�_�j�l���� 
           �D1  �D2 �«���Dm 
�: 1 
�: 2 
�«  
An 

�H�[�j�Z-
�[�h�l�d�Z���i�h��

�F�E�I 

�W�d�k�i�_�j�l��r 
           �D1  �D2 �«���Dm 
�: 1 
�: 2 
�«  
An 

�H�[�j�Z-
�[�h�l�d�Z���i�h��

�F�E�I 
�«  

�H�[�h�[�s�_�g�g�u�_���w�d�k�i�_�j�l�g�u�_���h�p�_�g�d�b���d�Z�q�_�k�l�\�Z���h�[�t�_�d�l�h�\ 

 

�B�l�h�]�h�\�u�_��
�h�p�_�g�d�b��

�d�Z�q�_�k�l�\�Z��
�h�[�t�_�d�l�h�\�� 
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�;�m�^�_�f���b�k�i�h�e�v�a�h�\�Z�l�v���k�o�_�f�m���©�D�j�b�l�_�j�b�b���± �W�d�k�i�_�j�l�u�ª�����b�a�h�[�j�Z�`�_�g�g�m�x���g�Z���j�b�k�������������<�\�_�^�_�f��
�k�e�_�^�m�x�s�b�_�� �e�Z�l�_�g�l�g�u�_�� �i�_�j�_�f�_�g�g�u�_�����Ti �± �b�l�h�]�h�\�Z�y�� �h�p�_�g�d�Z�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �^�e�y��
�h�[�t�_�d�l�Z��Ai������j  - �k�l�_�i�_�g�v���g�_�\�u�i�h�e�g�b�f�h�k�l�b���d�j�b�l�_�j�b�y�����l�_�f���f�_�g�v�r�_���_�_���a�g�Z�q�_�g�b�_�����l�_�f���[�h�e�v�r�_���\�k�_��
�h�[�t�_�d�l�u���k���l�h�q�d�b���a�j�_�g�b�y���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y���m�^�h�\�e�_�l�\�h�j�y�x�l���^�Z�g�g�h�f�m���d�j�b�l�_�j�b�x�� 

�I�h�d�Z�`�_�f�� �f�_�l�h�^�b�d�m�� �j�Z�k�q�_�l�Z�� �\��MS Excel �h�p�_�g�h�d�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �i�_�j�\�u�f��
�w�d�k�i�_�j�l�h�f���� 

�G�Z�� �j�Z�[�h�q�_�f�� �e�b�k�l�_��Excel �\�� �y�q�_�c�d�b��B2-I���� �\�\�h�^�b�f�� �b�k�o�h�^�g�u�_�� �^�Z�g�g�u�_�� �b�a�� �i�_�j�\�h�c�� �]�j�m�i�i�u��
�©�W�d�k�i�_�j�l�� ���ª�� �l�Z�[�e���� �������� �I�_�j�\�m�x���k�l�j�h�d�m���b�� �k�l�h�e�[�_�p���\�u�^�_�e�y�_�f�� �i�h�^���j�Z�k�q�_�l�� �h�p�_�g�h�d���Ti ���y�q�_�c�d�b���:��-
�:�������b���Ej ���y�q�_�c�d�b��B1-I���������<�\�h�^�b�f���\���w�l�b���y�q�_�c�d�b���i�j�h�b�a�\�h�e�v�g�u�_���q�b�k�e�Z�����g�Z�i�j�b�f�_�j���_�^�b�g�b�p�u�����A�Z�l�_�f��
�\�u�^�_�e�y�_�f���h�[�e�Z�k�l�v���y�q�_�_�d��B11-I�������i�h�^���j�Z�k�q�_�l���\�_�j�h�y�l�g�h�k�l�_�c��Pij  �i�h���n�h�j�f�m�e�_�������������<�\�h�^�b�f���\���<������
�n�h�j�f�m�e�m�� � �(�;�3�����$��-B$1)/(1+EXP($A2-�%���������� �b�� �k�� �i�h�f�h�s�v�x�� �i�j�h�p�_�^�m�j�u�� �Z�\�l�h�a�Z�i�h�e�g�_�g�b�y��
�i�_�j�_�g�h�k�b�f�� �n�h�j�f�m�e�m�� �g�Z�� �^�b�Z�i�Z�a�h�g��B11-I�������� �>�Z�e�_�_���� �\�� �h�[�e�Z�k�l�b��B20-I������ �j�Z�k�k�q�b�l�u�\�Z�_�f�� �f�Z�k�k�b�\��

�d�\�Z�^�j�Z�l�h�\�� �j�Z�a�g�h�k�l�_�c��
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uij �^�e�y�� �n�h�j�f�m�e�u�� ���������� �<�\�h�^�b�f�� �\�� �<������ �n�h�j�f�m�e�m�� � ���%��-B11)^2 

�b���� �b�k�i�h�e�v�a�m�y�� �Z�\�l�h�a�Z�i�h�e�g�_�g�b�_���� �j�Z�k�i�j�h�k�l�j�Z�g�y�_�f�� �n�h�j�f�m�e�m�� �g�Z�� �^�b�Z�i�Z�a�h�g��B20-I�������� �<�� �y�q�_�c�d�m�� �K������
�\�\�h�^�b�f�� �p�_�e�_�\�m�x�� �n�m�g�d�p�b�x�� �h�i�l�b�f�b�a�Z�p�b�h�g�g�h�c�� �a�Z�^�Z�q�b�� ���������� �i�h�^�e�_�`�Z�s�m�x�� �f�b�g�b�f�b�a�Z�p�b�b�� �\�� �\�b�^�_��
�n�h�j�f�m�e�u��� �K�M�F�F���%�������,���������� 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�J�b�k�����������K�l�j�m�d�l�m�j�g�Z�y���k�o�_�f�Z���^�\�m�d�j�Z�l�g�h�c���k�\�_�j�l�d�b���©�W�d�k�i�_�j�l�u��- �D�j�b�l�_�j�b�b�ª 

�G�Z�� �j�b�k���� �������� �i�j�b�\�_�^�_�g�� �\�b�^�� �e�b�k�l�Z��Excel �k�� �b�k�o�h�^�g�u�f�b�� �^�Z�g�g�u�f�b���� �i�h�^�]�h�l�h�\�e�_�g�g�u�f�b�� �^�e�y��
�j�Z�k�q�_�l�Z���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���g�Z�^�k�l�j�h�c�d�b���©�I�h�b�k�d���j�_�r�_�g�b�c�ª���� 

�<�u�a�u�\�Z�_�f���g�Z�^�k�l�j�h�c�d�m�� �©�I�h�b�k�d���j�_�r�_�g�b�c�ª�� ��Solver������ �<���i�h�e�_���k���p�_�e�_�\�h�c���n�m�g�d�p�b�_�c���^�_�e�Z�_�f��
�k�k�u�e�d�m�� �g�Z�� �K�������� �m�d�Z�a�u�\�Z�_�f�� �g�Z�i�j�Z�\�e�_�g�b�_�� �h�i�l�b�f�b�a�Z�p�b�b�� �©�f�b�g�b�f�m�f�ª���� �\���d�Z�q�_�k�l�\�_�� �b�a�f�_�g�y�_�f�u�o��
�i�_�j�_�f�_�g�g�u�o�� �m�d�Z�a�u�\�Z�_�f�� �^�\�Z�� �^�b�Z�i�Z�a�h�g�Z�� �$��-�$���� �b�� �%��-�,������ �m�d�Z�a�u�\�Z�_�f�� �k�^�_�e�Z�l�v�� �i�_�j�_�f�_�g�g�u�_��
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�«  
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�H�[�j�Z�[�h�l�d�Z���i�h��
�f�_�l�h�^�m��

�e�Z�l�_�g�l�g�u�o��
�i�_�j�_�f�_�g�g�u�o��

���F�E�I�� 

�W�d�k�i�_�j�l�g�u�_���h�p�_�g�d�b���h�[�t�_�d�l�h�\�� 

�D�j�b�l�_�j�b�c 1 
           E1  E2 �«    Er 
�: 1 
�: 2 
�«  
An 

�H�[�j�Z-
�[�h�l�d�Z���i�h��

�F�E�I 

�D�j�b�l�_�j�b�c���� 
           E1  E2 �«��  Er 
�: 1 
�: 2 
�«  
An 

�H�[�j�Z-
�[�h�l�d�Z���i�h��

�F�E�I 

�D�j�b�l�_�j�b�c��m 
           E1  E2 �«��  Er 
�: 1 
�: 2 
�«  
An 

�H�[�j�Z-
�[�h�l�d�Z���i�h��

�F�E�I 
�«  

�H�[�h�[�s�_�g�g�u�_���h�p�_�g�d�b���h�[�t�_�d�l�h�\���i�h���d�j�b�l�_�j�b�y�f 

 

�B�l�h�]�h�\�u�_��
�h�p�_�g�d�b��
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�g�_�h�l�j�b�p�Z�l�_�e�v�g�u�f�b�� ���g�_�� �h�[�y�a�Z�l�_�e�v�g�h������ �A�Z�i�m�k�d�Z�_�f�� �g�Z�^�k�l�j�h�c�d�m���� �j�_�a�m�e�v�l�Z�l�u�� �h�p�_�g�h�d���Ti  �b���Ej �\��
�y�q�_�c�d�Z�o�� �:��-�:���� �b��B1-I������ �<�� �q�Z�k�l�g�h�k�l�b���� �\�_�d�l�h�j�� �h�[�h�[�s�_�g�g�u�o�� �h�p�_�g�h�d�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y��
�h�[�t�_�d�l�h�\���k���l�h�q�d�b���a�j�_�g�b�y���i�_�j�\�h�]�h���w�d�k�i�_�j�l�Z������������������������������������������������������������������������������������ 

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

�>�e�y�� �^�Z�e�v�g�_�c�r�b�o�� �j�Z�k�q�_�l�h�\�� �g�_�h�[�o�h�^�b�f�h�� �i�j�h�b�a�\�_�k�l�b�� �g�h�j�f�Z�e�b�a�Z�p�b�x�� �h�p�_�g�h�d���� �l�h�� �_�k�l�v��
�i�_�j�_�k�q�_�l�� �b�o�� �g�Z�� �_�^�b�g�b�q�g�m�x�� �r�d�Z�e�m�� �h�l�� ���� �^�h�� ������ �?�k�e�b�� �h�[�h�a�g�Z�q�b�l�v���b�k�o�h�^�g�u�_���h�p�_�g�d�b��i-�]�h�� �h�[�t�_�d�l�Z��
�^�e�y��k-�]�h���w�d�k�i�_�j�l�Z���a�Z��Uik���� �Z���g�h�j�f�Z�e�b�a�h�\�Z�g�g�m�x���h�p�_�g�d�m��uik���� �l�h���\�� �k�e�m�q�Z�_�� �f�Z�d�k�b�f�b�a�Z�p�b�b���d�j�b�l�_�j�b�y��
���q�_�f�� �[�h�e�v�r�_�� �i�h�d�Z�a�Z�l�_�e�v���� �l�_�f�� �[�h�e�v�r�_�� �d�Z�q�_�k�l�\�_�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �h�[�t�_�d�l�Z������
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�[�h�e�v�r�_���d�Z�q�_�k�l�\�_�g�g�u�c���i�h�d�Z�a�Z�l�_�e�v���h�[�t�_�d�l�Z������
)(min)(max

)(max

ik
i

ik
i

ikik
i

ik UU

UU
u

��

��
� . 

�L�Z�[�e�b�p�Z������ 

�G�h�j�f�Z�e�b�a�h�\�Z�g�g�u�_���h�p�_�g�d�b�������h�[�t�_�d�l�h�\���i�h�������d�j�b�l�_�j�b�y�f�����^�Z�g�g�u�_���w�d�k�i�_�j�l�Z�f�b 

 �W�d�k�i�_�j�l���� �W�d�k�i�_�j�l���� 
A\K �D1 �D2 �D3 �D4 �D5 �D6 �D7 �D8 �D1 �D2 �D3 �D4 �D5 �D6 �D7 �D8 

A1 0,36 0,13 0,98 0,88 0,24 0,23 0,80 0,33 0,25 0,63 0,95 0,65 0,82 0,82 0,94 0,77 
A2 0,61 0,73 0,39 0,91 0,19 0,12 0,15 0,60 0,47 0,90 0,15 0,79 0,90 0,13 0,33 0,05 
A3 0,91 0,97 0,17 0,09 0,11 0,89 0,62 0,74 0,02 0,00 0,65 0,91 0,02 0,22 0,69 0,99 
A4 0,44 0,08 0,22 0,00 0,16 0,03 0,62 0,96 0,71 0,38 0,44 0,29 0,68 0,48 0,34 0,92 
A5 0,59 0,33 0,00 0,81 0,94 0,19 0,59 0,75 0,57 0,07 0,73 0,82 0,51 0,17 0,58 0,58 
A6 0,36 0,22 0,57 0,06 0,04 0,02 0,16 0,04 0,89 0,03 0,69 0,16 0,63 0,04 0,30 0,51 
A7 0,18 0,74 1,00 0,28 0,98 0,85 0,98 0,31 1,00 0,38 0,06 0,15 0,20 0,76 0,39 0,72 

 �W�d�k�i�_�j�l 3 �W�d�k�i�_�j�l 4 

A\K �D1 �D2 �D3 �D4 �D5 �D6 �D7 �D8 �D1 �D2 �D3 �D4 �D5 �D6 �D7 �D8 
A1 0,47 0,11 0,22 0,18 0,11 0,23 0,64 0,41 0,31 0,66 0,80 0,77 0,53 0,16 0,02 0,59 
A2 0,40 0,31 0,73 0,22 0,12 0,82 0,24 0,31 0,76 0,26 0,74 0,24 0,56 0,29 0,53 0,86 
A3 0,03 0,01 0,91 0,50 0,51 0,64 0,59 0,72 0,18 0,88 0,81 0,71 0,49 0,03 0,54 0,19 
A4 0,66 0,95 0,59 0,49 0,64 0,72 0,63 0,76 0,73 0,85 0,60 0,06 0,56 0,99 0,62 0,26 
A5 0,83 0,16 0,72 0,22 0,56 0,30 0,81 0,09 0,66 0,23 0,78 0,55 0,01 0,95 0,62 0,31 
A6 0,80 0,91 0,55 0,15 0,50 0,01 0,47 0,13 0,12 0,73 0,37 0,47 0,32 0,93 0,47 0,19 
A7 0,50 0,83 0,00 0,45 0,88 0,05 0,57 0,42 0,66 0,76 0,09 0,32 0,99 0,22 0,16 0,99 

 �W�d�k�i�_�j�l 5 �W�d�k�i�_�j�l 6 
A\K �D1 �D2 �D3 �D4 �D5 �D6 �D7 �D8 �D1 �D2 �D3 �D4 �D5 �D6 �D7 �D8 

A1 0,00 0,38 0,31 0,42 0,87 0,50 0,17 0,94 0,88 0,29 0,48 0,49 0,90 0,60 0,70 0,47 
A2 0,35 0,81 0,76 0,33 0,24 0,22 0,06 0,41 0,63 0,98 0,28 0,21 0,82 0,03 0,93 0,33 
A3 0,30 0,11 0,57 0,48 0,71 0,30 0,41 0,05 0,29 0,61 0,49 0,49 0,85 0,07 0,74 0,06 
A4 0,78 0,35 0,85 0,69 0,07 0,77 0,73 0,34 0,82 0,75 0,74 0,04 0,91 0,39 0,16 0,30 
A5 0,58 0,81 0,35 0,54 0,30 0,88 0,42 0,52 0,57 0,02 0,59 0,73 0,17 0,12 0,01 0,10 
A6 0,25 0,56 0,57 0,47 0,90 0,94 0,43 0,65 0,40 0,00 0,09 0,50 0,57 0,68 0,09 0,20 
A7 0,94 0,57 0,59 0,52 0,76 0,08 0,70 0,05 0,74 0,45 0,33 0,61 0,70 0,68 0,53 0,94 
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�H�p�_�g�d�b�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �h�[�t�_�d�l�h�\���� �i�h�e�m�q�_�g�g�u�_�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �j�Z�k�q�_�l�h�\���� �Z��

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

 
�J�b�k�������������B�k�o�h�^�g�u�_���^�Z�g�g�u�_���^�e�y���j�Z�k�q�_�l�Z���\��MS Excel �i�h���i�_�j�\�h�f�m���w�d�k�i�_�j�l�m 

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

�d�j�b�l�_�j�b�_�\���E���� �b�f�_�x�s�b�_�� �k�f�u�k�e�� �©�g�_�\�u�i�h�e�g�b�f�h�k�l�b�ª�� �d�j�b�l�_�j�b�_�\�� �k�� �l�h�q�d�b�� �a�j�_�g�b�y�� �d�Z�`�^�h�]�h��
�w�d�k�i�_�j�l�Z�����W�l�b���h�p�_�g�d�b���i�j�b�\�_�^�_�g�u���\���l�Z�[�e���������� 

�L�Z�[�e�b�p�Z������ 

�H�[�h�[�s�_�g�g�u�_���h�p�_�g�d�b���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y���h�[�t�_�d�l�h�\���^�e�y���\�k�_�o���w�d�k�i�_�j�l�h�\ 

 �H�p�_�g�d�b���i�h���f�h�^�_�e�b���J�Z�r�Z �G�h�j�f�Z�e�b�a�h�\�Z�g�g�u�_���h�p�_�g�d�b 
E1 E2 E3 E4 E5 E6 E1 E2 E3 E4 E5 E6 

A1 1,53 2,14 0,19 0,90 0,80 1,47 0,65 1,00 0,00 0,23 0,35 0,89 
A2 1,41 0,80 0,60 1,12 0,60 1,19 0,60 0,11 0,24 0,64 0,14 0,71 
A3 1,79 0,74 1,01 0,88 0,47 0,88 0,77 0,07 0,48 0,20 0,00 0,52 
A4 0,83 1,08 1,90 1,32 1,32 1,11 0,36 0,30 1,00 1,00 0,91 0,66 
A5 1,65 1,02 0,93 1,05 1,22 0,02 0,70 0,26 0,43 0,50 0,82 0,00 
A6 0,00 0,63 0,86 0,78 1,39 0,17 0,00 0,00 0,39 0,00 1,00 0,09 
A7 2,34 0,75 0,92 1,09 1,12 1,66 1,00 0,08 0,43 0,59 0,70 1,00 
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�B�k�i�h�e�v�a�m�y�� �g�h�j�f�Z�e�b�a�h�\�Z�g�g�u�_�� �h�p�_�g�d�b�� �b�a�� �l�Z�[�e���� ������ �b�� �i�j�b�f�_�g�y�y�� �\�u�q�b�k�e�b�l�_�e�v�g�m�x��
�i�j�h�p�_�^�m�j�m�����h�i�b�k�Z�g�g�m�x���\�u�r�_�����i�h�e�m�q�Z�_�f���b�l�h�]�h�\�u�_���h�p�_�g�d�b���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y���h�[�t�_�d�l�h�\��
�i�h���\�k�_�c���]�j�m�i�i�_���w�d�k�i�_�j�l�h�\�� 

 
�L�Z�[�e�b�p�Z������ 

�H�p�_�g�d�b���©�g�_�\�u�i�h�e�g�b�f�h�k�l�b�ª���d�j�b�l�_�j�b�_�\ 

�W�d�k�i�_�j�l 
�D�j�b�l�_�j�b�b 

�D1 �D2 �D3 �D4 �D5 �D6 �D7 �D8 
E1 1,40 1,58 1,62 1,59 1,88 2,05 1,14 1,13 
E2 0,62 1,70 0,94 0,82 0,86 1,54 1,00 0,35 
E3 0,78 1,05 0,74 1,72 0,99 1,38 0,62 1,33 
E4 1,06 0,50 0,61 1,25 1,04 0,99 1,33 1,08 
E5 1,15 0,93 0,69 1,02 0,77 0,89 1,32 1,31 
E6 0,43 1,10 1,29 1,36 0,04 1,60 1,09 1,59 

 
���� �I�Z�j�Z�e�e�_�e�v�g�h�� �k�� �w�l�b�f�� �\�u�q�b�k�e�y�x�l�k�y�� �h�p�_�g�d�b�� �k�\�h�c�k�l�\�Z�� �w�d�k�i�_�j�l�h�\���� �d�h�l�h�j�u�_�� �f�h�`�g�h��

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

�B�a�� �l�Z�[�e���� ������ �\�b�^�g�h���� �q�l�h�� �i�h�� �a�g�Z�q�_�g�b�x�� �d�Z�q�_�k�l�\�_�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �g�Z�b�e�m�q�r�b�f�� �h�[�t�_�d�l�h�f��
�y�\�e�y�_�l�k�y���:4�����Z���g�Z�b�[�h�e�_�_���\�e�b�y�l�_�e�v�g�u�f���w�d�k�i�_�j�l�h�f��E1.  

�L�Z�[�e�b�p�Z������ 

�B�l�h�]�h�\�u�_���h�p�_�g�d�b�����i�h�e�m�q�_�g�g�u�_���i�h���f�h�^�_�e�b 

�H�p�_�g�d�b���d�Z�q�_�k�l�\�_�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y���h�[�t�_�d�l�h�\���\�k�_�f�b���w�d�k�i�_�j�l�Z�f�b���i�h���\�k�_�f���d�j�b�l�_�j�b�y�f 
�H�[�t�_�d�l A1 A2 A3 A4 A5 A6 A7 
�H�p�_�g�d�Z 1,15 0,81 0,51 2,28 0,98 0,00 1,71 
�H�p�_�g�d�b���\�e�b�y�g�b�y���w�d�k�i�_�j�l�h�\���i�h���\�k�_�f���d�j�b�l�_�j�b�y�f 
�W�d�k�i�_�j�l E1 E2 E3 E4 E5 E6 
�H�p�_�g�d�Z 0,56 2,26 1,49 1,26 0,88 0,80 

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

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

�A�Z�d�e�x�q�_�g�b�_ 

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

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

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

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

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

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

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

�J�Z�k�k�f�h�l�j�b�f �i�j�h�p�_�^�m�j�u�� �f�h�^�_�e�b�j�h�\�Z�g�b�y�� �i�j�h�p�_�k�k�h�\�� �k�l�j�h�b�l�_�e�v�k�l�\�Z�� �g�Z�� �j�Z�a�g�u�o�� �w�l�Z�i�Z�o��
�i�h�^�]�h�l�h�\�d�b�� �k�l�j�h�b�l�_�e�v�k�l�\�Z���� �Z�� �l�Z�d�`�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�_�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �f�_�`�^�m�� �h�j�]�Z�g�b�a�Z�p�b�y�f�b��
�²  �m�q�Z�k�l�g�b�d�Z�f�b���i�h�^�]�h�l�h�\�d�b���k�l�j�h�b�l�_�e�v�k�l�\�Z�� �G�Z���w�l�Z�i�_���i�j�h�_�d�l�b�j�h�\�Z�g�b�y���h�[�t�_�d�l�Z���k�l�j�h�b�l�_�e�v�k�l�\�Z���\��
�i�j�_�^�m�k�f�Z�l�j�b�\�Z�_�l�k�y�� �i�h�^�]�h�l�h�\�d�Z�� �b�� �\�\�h�^�� �h�k�g�h�\�g�h�]�h�� �h�[�t�_�f�Z�� �b�g�n�h�j�f�Z�p�b�b�� �\�� �W�<�F���� �G�Z�� �w�l�Z�i�_��
�i�h�^�]�h�l�h�\�d�b�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �j�Z�[�h�l�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �i�j�b�\�y�a�d�Z�� �d�� �f�_�k�l�g�u�f�� �m�k�e�h�\�b�y�f�� �i�m�l�_�f��
�d�h�j�j�_�d�l�b�j�h�\�d�b�� �b�k�o�h�^�g�u�o�� �^�Z�g�g�u�o���� �G�Z�� �h�k�l�Z�e�v�g�u�o�� �w�l�Z�i�Z�o�� �H�L�F�� �j�Z�a�g�h�c�� �k�l�_�i�_�g�b���^�_�l�Z�e�b�a�Z�p�b�b��
�b�k�i�h�e�v�a�m�x�l�k�y���^�e�y���j�_�r�_�g�b�y���j�Z�a�e�b�q�g�u�o���b�g�n�h�j�f�Z�p�b�h�g�g�u�o�����i�e�Z�g�h�\�u�o���b���^�j�m�]�b�o���m�i�j�Z�\�e�_�g�q�_�k�d�b�o��
�a�Z�^�Z�q�� 

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

�I�j�b���j�_�r�_�g�b�b���e�h�d�Z�e�v�g�u�o���a�Z�^�Z�q���^�h�e�`�g�u���[�u�l�v���m�q�l�_�g�u���h�[�s�_�k�b�k�l�_�f�g�u�_���l�j�_�[�h�\�Z�g�b�y�� 
�²  �\�k�_���e�h�d�Z�e�v�g�u�_���f�h�^�_�e�b�������^�h�e�`�g�u���h�l�j�Z�`�Z�l�v���h�^�b�g���b���l�h�l���`�_���i�j�h�p�_�k�k���k�h�a�^�Z�g�b�y���h�[�t�_�d�l�Z��

�k�l�j�h�b�l�_�e�v�k�l�\�Z�� 
�²  �f�h�^�_�e�b�� �^�h�e�`�g�u�� �[�u�l�v�� �_�^�b�g�h�]�h�� �l�b�i�Z�� ���^�e�y�� �i�h�k�e�_�^�m�x�s�_�]�h�� �k�h�]�e�Z�k�h�\�Z�g�b�y�� �b��

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

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

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

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

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

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

 

 
�J�b�k. 1. �K�l�j�m�d�l�m�j�Z���H�K�F���\���l�_�j�f�b�g�Z�o���k�h�[�u�l�b�c 

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

�k�b�k�l�_�f�u���h�j�]�Z�g�b�a�Z�p�b�h�g�g�h-�l�_�o�g�h�e�h�]�b�q�_�k�d�b�o���f�h�^�_�e�_�c���h�[�t�_�d�l�Z���k�l�j�h�b�l�_�e�v�k�l�\�Z�� 
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�J�Z���² �^�j�`�Z �²  �f�g�h�`�_�k�l�\�h���h�k�h�[�u�o���l�h�q�_�d��a�• An; 
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������ �©�I�h�k�e�_�^�h�\�Z�l�_�e�v�g�u�c�ª�� ��G���: G���: G���:�«�:�� Gn0������ �l���� �_���� �j�_�d�m�j�_�g�l�g�h���� �g�Z�q�b�g�Z�y�� �k��

�g�m�e�_�\�h�]�h���m�j�h�\�g�y�����k�l�j�h�y�l�k�y���f�h�^�_�e�b���\�u�k�r�b�o���m�j�h�\�g�_�c�� 
������ �©�I�j�y�f�h�c�ª�� ��G���: G1, G���: G2, G���: G�����«��G���:�� Gn0�������� �l���� �_���� �g�Z�� �h�k�g�h�\�_��G0 

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



41 
 

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

�: �e�]�h�j�b�l�f���Z�]�j�_�]�Z�p�b�b���g�Z���i�j�b�f�_�j�_���m�j�h�\�g�y��k 
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Abstract. In article procedures of modeling of technological processes of construction at different 

stages of preparation of production, and also information exchange between the organizations - participants 
of preparation of construction are considered. At a construction object design stage in preparation and input 
of the main volume of information is provided in the COMPUTER. At a stage of preparation of works the 
binding to local conditions by correction of basic data is carried out. At other stages of modeling of different 
extent of specification are used for the solution of various information, planned and other administrative 
tasks. Algorithmic approach to the solution of a problem of creation of hierarchical system of models as 
group of local tasks of drawing up model for each of levels of management is offered 
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�i�h�d�Z�a�Z�l�v�����q�l�h���\�k�_���k�m�[�t�_�d�l�u���b�f�_�x�l���g�_�d�h�l�h�j�u�_���b�g�l�_�j�_�k�u�����B�o���h�[�s�g�h�k�l�v���i�h�a�\�h�e�y�_�l���\�u�^�_�e�b�l�v��S�b 
- �d�h�Z�e�b�p�b�x���b�g�l�_�j�_�k�h�\�� 

�B�]�j�h�c���f�h�`�g�h���k�q�b�l�Z�l�v���d�h�j�l�_�`�� 
 

�=��� �������6�^, { X �6�^ �`�����K�����6�b, { >�i��} >.     (1) 
 
�G�_�d�h�l�h�j�u�_���b�a���h�i�b�k�Z�g�g�u�o���w�e�_�f�_�g�l�h�\���f�h�]�m�l���h�l�k�m�l�k�l�\�h�\�Z�l�v���� 
�<�� �>���@�� �i�j�b�\�_�^�_�g�Z�� �d�e�Z�k�k�b�n�b�d�Z�p�b�y�� �b�]�j���� �H�[�s�Z�y�� �i�h�k�l�Z�g�h�\�d�Z�� �b�]�j�u�� �i�j�h�b�a�\�h�^�b�l�_�e�v-

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

�:�g�l�Z�]�h�g�b�k�l�b�q�g�h�k�l�v�� �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�c�� �w�e�_�f�_�g�l�h�\�� �i�j�b�� �l�_�h�j�_�l�b�d�h-�b�]�j�h�\�h�f�� �i�h�^�o�h�^�_��
�j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y���� �d�Z�d�� �k�\�h�c�k�l�\�h�� �b�]�j�� �j�Z�a�e�b�q�g�u�o�� �d�e�Z�k�k�h�\�� �:�g�l�Z�]�h�g�b�k�l�b�q�g�h�k�l�v�� �g�_�h�[�o�h�^�b�f�h��
�i�h�g�b�f�Z�l�v�� �d�Z�d�� �j�Z�a�g�b�p�m�� �\�� �p�_�e�y�o�� �b�� �a�Z�^�Z�q�Z�o�� �^�e�y�� �\�k�_�o�� �w�e�_�f�_�g�l�h�\�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�c�� �k�b�k�l�_�f�u�� �>��������
12]��  

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

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

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

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

�P�_�g�l�j�Z�e�v�g�u�f�� �w�e�_�f�_�g�l�h�f�� �k�b�k�l�_�f�u�� �i�j�h�b�a�\�h�^�b�l�_�e�v-�i�h�k�l�Z�\�s�b�d�� �y�\�e�y�_�l�k�y�� �i�j�h�b�a�\�h�^�b�l�_�e�v��
���p�_�g�l�j������ �?�]�h�� �a�Z�^�Z�q�_�c�� �y�\�e�y�_�l�k�y�� �]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h�_�� �h�[�_�k�i�_�q�_�g�b�_�� �k�Z�f�h�]�h�� �k�_�[�y�� �l�j�_�[�m�_�f�u�f�� �^�e�y��
�i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���d�h�e�b�q�_�k�l�\�h�f���j�_�k�m�j�k�Z�����k�u�j�v�y�����5���i�j�b���f�b�g�b�f�b�f�Z�p�b�b���a�Z�l�j�Z�l���� 

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

�K�e�_�^�m�x�s�b�f�b�� �w�e�_�f�_�g�l�Z�f�b�� �k�b�k�l�_�f�u�� �y�\�e�y�_�l�k�y�� �[�h�e�v�r�h�_�� �q�b�k�e�h�� �j�Z�a�h�[�s�_�g�g�u�o��
�i�h�k�l�Z�\�s�b�d�h�\�����i�j�h�b�a�\�h�^�y�s�b�o���h�i�j�_�^�_�e�_�g�g�u�c���j�_�k�m�j�k���^�e�y���j�_�Z�e�b�a�Z�p�b�b�����H�l�g�h�k�b�l�_�e�v�g�h���p�_�g�l�j�Z���h�g�b��
�h�j�]�Z�g�b�a�m�x�l���f�g�h�`�_�k�l�\�h���i�h�k�l�Z�\�s�b�d�h�\���1�����\�u�i�m�k�d�Z�x�s�b�o���g�_�d�h�l�h�j�u�c���j�_�k�m�j�k���5�� 

 
N = { Ni },       (2) 

 
�]�^�_���1i - �i�h�k�l�Z�\�s�b�d���j�_�k�m�j�k�Z�����Q���± �h�i�j�_�^�_�e�_�g�g�h�_���d�h�e�b�q�_�k�l�\�h���i�h�k�l�Z�\�s�b�d�h�\���k�u�j�v�y�� 
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�G�Z���k�b�k�l�_�f�m���^�_�c�k�l�\�m�_�l���f�g�h�`�_�k�l�\�h���n�Z�d�l�h�j�h�\���)�l�k�� �F�h�`�g�h���\�u�^�_�e�b�l�v���� 
�x �)�p���± �n�Z�d�l�h�j�u�����h�d�Z�a�u�\�Z�x�s�b�_���\�e�b�y�g�b�_���g�Z���i�j�_�^�i�j�b�y�l�b�_-�i�j�h�b�a�\�h�^�b�l�_�e�v�� 
�x  Fi - �n�Z�d�l�h�j�u�����h�d�Z�a�u�\�Z�x�s�b�_���\�e�b�y�g�b�_���g�Z���i�h�k�l�Z�\�s�b�d�Z�� 
�<�e�b�y�x�s�b�_�� �n�Z�d�l�h�j�u�� �)�p �b�� �)i �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y���� �n�Z�d�l�h�j�Z�f�b�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h-

�w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �o�Z�j�Z�d�l�_�j�Z�� ���b�a�f�_�g�_�g�b�_�� �l�_�o�g�h�e�h�]�b�b���� �k�l�h�b�f�h�k�l�b�� �j�_�k�m�j�k�Z���� �e�h�]�b�k�l�b�q�_�k�d�b�_�� �b��
�^�j�m�]�b�_���i�h�d�Z�a�Z�l�_�e�b����  

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

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

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

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

�K�� �i�h�a�b�p�b�b�� �l�_�h�j�_�l�b�d�h-�b�]�j�h�\�h�]�h�� �i�h�^�o�h�^�Z�� �\�k�_�� �w�e�_�f�_�g�l�u�� �k�b�k�l�_�f�u�� �f�h�`�g�h�� �g�Z�a�\�Z�l�v��
�b�]�j�h�d�Z�f�b���>�����@�����I�j�h�b�a�\�h�^�b�l�_�e�y���h�i�j�_�^�_�e�b�f�����d�Z�d���p�_�g�l�j��- �b�]�j�h�d���,�����I�h�k�l�Z�\�s�b�d�b���k���i�h�a�b�p�b�b���p�_�g�l�j�Z��
�i�j�b�g�p�b�i�b�Z�e�v�g�h�� �g�_�� �h�l�e�b�q�Z�x�l�k�y�� �^�j�m�]�� �h�l�� �^�j�m�]�Z���� �B�f�� �k�\�h�c�k�l�\�_�g�g�u�� �h�^�g�b�� �b�� �l�_���`�_���� �h�l�g�h�k�b�l�_�e�v�g�h��
�i�j�h�b�a�\�h�^�b�l�_�e�y�����i�j�b�a�g�Z�d�b�����I�h�w�l�h�f�m���i�j�_�^�e�Z�]�Z�_�l�k�y���k�q�b�l�Z�l�v���f�g�h�`�_�k�l�\�h���1���g�_�d�h�l�h�j�h�c���d�h�Z�e�b�p�b�_�c����
�i�j�b�q�_�f���m�k�e�h�\�g�h�c�����W�l�m���i�h�^�k�b�k�l�_�f�m���g�Z�a�h�\�_�f���b�]�j�h�d�h�f���,�,�� 

�G�_�h�[�o�h�^�b�f�h�_�� �d�h�e�b�q�_�k�l�\�h�� �j�_�k�m�j�k�Z �5�� �h�^�b�g�� �i�h�k�l�Z�\�s�b�d�� �h�[�_�k�i�_�q�b�l�v�� �g�_�� �\�� �k�h�k�l�h�y�g�b�b���� �?�]�h��
�i�j�h�b�a�\�h�^�k�l�\�_�g�g�Z�y�� �f�h�s�g�h�k�l�v�� �g�_�^�h�k�l�Z�l�h�q�g�Z���� �I�h�l�j�_�[�g�h�k�l�b�� �i�j�h�b�a�\�h�^�b�l�_�e�y�� �f�h�]�m�l�� �h�[�_�k�i�_�q�b�l�v��
�g�_�k�d�h�e�v�d�h�� �i�h�k�l�Z�\�s�b�d�h�\���� �d�h�l�h�j�u�o�� �g�Z�a�h�\�_�f�� �d�h�Z�e�b�p�b�_�c�� �6���� �W�l�h�l�� �i�h�^�o�h�^�� �d�� �f�h�^�_�e�b�j�h�\�Z�g�b�x��
�a�Z�^�Z�q�b���j�Z�k�i�j�_�^�_�e�_�g�b�y���j�_�k�m�j�k�h�\���h�[�k�l�h�y�l�_�e�v�g�h���j�Z�k�k�f�h�l�j�_�g���\���>�����@�� 

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

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

X i = { 1, 2, ... , px, ... , sx }.     (3) 
 

�G�Z���i�h�k�l�Z�\�s�b�d�Z���^�_�c�k�l�\�m�_�l���f�g�h�`�_�k�l�\�h���w�d�h�g�h�f�b�q�_�k�d�b�o���n�Z�d�l�h�j�h�\���)i. 
�K�l�j�m�d�l�m�j�g�h���i�h�k�l�Z�\�s�b�d�Z���f�h�`�g�h���h�i�j�_�^�_�e�b�l�v�����d�Z�d�� 
 

< Xi , Fi , Ri >i.      (4) 
 
�M�q�b�l�u�\�Z�y�� �k�l�j�m�d�l�m�j�m�� �d�Z�`�^�h�]�h�� �i�h�k�l�Z�\�s�b�d�Z���� �f�h�`�g�h�� �h�i�b�k�Z�l�v�� �k�l�j�m�d�l�m�j�m�� �k�h�\�h�d�m�i�g�h�]�h��

�b�]�j�h�d�Z���,�,�� 
 

 II = < < Xi , Fi , Ri >i, N >,     (5) 
 
�]�^�_�������;i , Fi , Ri >i - �k�l�j�m�d�l�m�j�Z���L-�l�h�]�h���i�h�k�l�Z�\�s�b�d�Z�����1��- �f�g�h�`�_�k�l�\�h���i�h�k�l�Z�\�s�b�d�h�\�� 

�P�_�g�l�j���l�Z�d�`�_���y�\�e�y�_�l�k�y���w�e�_�f�_�g�l�h�f���k�b�k�l�_�f�u���b���g�Z���g�_�]�h���\�e�b�y�_�l���g�_�d�h�l�h�j�h�_���o�Z�j�Z�d�l�_�j�g�h�_���^�e�y��
�g�_�]�h���f�g�h�`�_�k�l�\�h���n�Z�d�l�h�j�h�\���)�p: 

 
 I = < Y, F�p , R >,      (6) 

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

Y = {Y i},      (7) 
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�]�^�_���<i - �f�g�h�`�_�k�l�\�h���k�l�j�Z�l�_�]�b�c���\�a�Z�b�f�h�^�_�c�k�l�\�b�y���k���L-�l�u�f���i�h�k�l�Z�\�s�b�d�h�f���1i.  
�L�j�_�[�m�_�f�h�_���^�e�y���m�k�l�h�c�q�b�\�h�]�h���n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y���i�j�h�b�a�\�h�^�k�l�\�Z���d�h�e�b�q�_�k�l�\�h���j�_�k�m�j�k�Z���5�� 
 

 �¦ Ri �t R.       (8) 
 
�G�_�h�[�o�h�^�b�f�h�� �a�Z�f�_�l�b�l�v���� �q�l�h�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�k�l�v���� �i�h�^�� �d�h�l�h�j�h�c�� �i�h�g�b�f�Z�_�l�k�y�� �i�j�b�k�m�l�k�l�\�b�_��

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

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

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

 
 �=��� �������,�� II, F�l�k, R >,      (9) 

 
�]�^�_�� �,�� �± �i�h�^�k�b�k�l�_�f�Z�� �i�j�_�^�i�j�b�y�l�b�y-�i�j�h�b�a�\�h�^�b�l�_�e�y�� ���b�]�j�h�d�� �,������ �,�,�� �± �i�h�^�k�b�k�l�_�f�Z�� �f�g�h�`�_�k�l�\�Z��
�i�h�k�l�Z�\�s�b�d�h�\�� ���b�]�j�h�d�� �,�,������ �)�l�k - �n�Z�d�l�h�j�u���� �\�e�b�y�x�s�b�_�� �g�Z�� �k�b�k�l�_�f�m�� �\�� �p�_�e�h�f���� �)�l�k = { F�p , Fi }; R - 
�d�h�e�b�q�_�k�l�\�h���j�_�k�m�j�k�Z�����d�h�l�h�j�h�_���f�h�`�_�l���[�u�l�v���g�Z�a�\�Z�g�h���\�u�b�]�j�u�r�_�f���b�]�j�u���=�� 

�J�_�k�m�j�k�g�u�_�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �w�e�_�f�_�g�l�h�\�� �\�� �^�Z�g�g�h�c�� �k�b�k�l�_�f�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �k�� �i�h�a�b�p�b�b��
�i�j�h�b�a�\�h�^�b�l�_�e�y�����d�Z�d���h�k�g�h�\�g�h�]�h���w�e�_�f�_�g�l�Z�����b�f�_�x�s�_�]�h���a�Z�^�Z�q�m���h�[�_�k�i�_�q�_�g�b�y���j�_�k�m�j�k�Z���5��  

�?�k�e�b�� �h�l�^�_�e�v�g�u�c�� �i�h�k�l�Z�\�s�b�d�� �g�_�� �f�h�`�_�l�� �i�j�_�^�h�k�l�Z�\�b�l�v�� �l�j�_�[�m�_�f�h�_�� �d�h�e�b�q�_�k�l�\�h�� �b�]�j�h�d�m�� �,����
�i�j�h�b�a�\�h�^�b�l�_�e�x�� �g�m�`�g�h�� �h�[�j�Z�l�b�l�k�y�� �d�� �g�_�k�d�h�e�v�d�b�f�� �i�h�k�l�Z�\�s�b�d�Z�f�� �b�a�� �1�� �^�e�y�� �h�[�_�k�i�_�q�_�g�b�y��
�\�u�i�h�e�g�_�g�b�y�� �g�_�j�Z�\�_�g�k�l�\�Z�� ���������� �<�h�a�g�b�d�Z�_�l�� �a�Z�^�Z�q�Z�� �h�i�j�_�^�_�e�_�g�b�y�� �f�g�h�`�_�k�l�\�Z�� �m�k�e�h�\�g�u�o�� �d�h�Z�e�b�p�b�c��
�6�����F�g�h�`�_�k�l�\�h���1���f�h�`�g�h���i�j�_�^�k�l�Z�\�b�l�v�����d�Z�d�� 

 
N = { S1, ... , Sa , ... , Sc }.      (10) 

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

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

�<�u�[�h�j�� �p�_�g�l�j�h�f�� �h�i�l�b�f�Z�e�v�g�h�c�� �d�h�Z�e�b�p�b�b�� �i�h�k�l�Z�\�s�b�d�h�\�� �6�h�i�l �^�h�e�`�_�g�� �h�i�b�j�Z�l�v�k�y�� �g�Z��
�f�b�g�b�f�b�a�Z�p�b�x���a�Z�l�j�Z�l���g�Z���h�[�_�k�i�_�q�_�g�b�_���l�j�_�[�m�_�f�h�]�h���^�e�y���i�j�h�b�a�\�h�^�b�l�_�e�y���d�h�e�b�q�_�k�l�\�Z���j�_�k�m�j�k�Z�� 

�>�Z�e�_�_�� �\�h�a�g�b�d�Z�_�l�� �a�Z�^�Z�q�Z�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �w�l�h�c�� �i�h�l�j�_�[�g�h�k�l�b�� �i�h�� �w�e�_�f�_�g�l�Z�f�� �h�i�l�b�f�Z�e�v�g�h�c��
�d�h�Z�e�b�p�b�b���6���� 

�J�_�r�_�g�b�_���i�_�j�_�q�b�k�e�_�g�g�u�o���a�Z�^�Z�q���a�g�Z�q�b�l�_�e�v�g�h���m�k�e�h�`�g�y�_�l�k�y���g�_�k�l�Z�[�b�e�v�g�h�k�l�v�x���w�d�h�g�h�f�b�d�b��
�b���h�l�k�m�l�k�l�\�b�_�f���]�Z�j�Z�g�l�b�j�h�\�Z�g�g�h�]�h���j�_�]�m�e�b�j�h�\�Z�g�b�y�����g�Z�i�j�b�f�_�j�����p�_�g���g�Z���k�u�j�v�_�����W�l�h���h�[�k�l�h�y�l�_�e�v�k�l�\�h��
�i�h�^�q�_�j�d�b�\�Z�_�l�� �Z�g�l�Z�]�h�g�b�k�l�b�q�g�h�k�l�v�� �\�a�Z�b�f�h�h�l�g�h�r�_�g�b�c�� �\�� �k�b�k�l�_�f�_�� �i�j�h�b�a�\�h�^�b�l�_�e�v-�i�h�k�l�Z�\�s�b�d�b��
[15]. 

 
�I�j�Z�d�l�b�q�_�k�d�b�_���\�u�\�h�^�u 

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

�K�l�Z�l�b�q�_�k�d�Z�y�� �q�Z�k�l�v�� �\�d�e�x�q�Z�_�l�� �a�Z�^�Z�q�m�� �i�h�b�k�d�Z�� �d�h�Z�e�b�p�b�c���� �a�Z�^�Z�q�m�� �h�i�j�_�^�_�e�_�g�b�y�� �d�h�Z�e�b�p�b�b��
�h�i�l�b�f�Z�e�v�g�h�c���6�h�i�l. 

�B�]�j�h�d�m�� �,�� �g�m�`�g�h�� �h�i�j�_�^�_�e�b�l�v�� �d�h�Z�e�b�p�b�x�� �6�� �b�a�� �i�h�k�l�Z�\�s�b�d�h�\���� �d�h�l�h�j�u�_�� �h�[�_�k�i�_�q�Z�l�� �i�j�b��
�f�b�g�b�f�b�a�Z�p�b�b�� �a�Z�l�j�Z�l�� �d�h�e�b�q�_�k�l�\�h�� �5�� �j�_�k�m�j�k�Z���� �b�k�i�h�e�v�a�m�y�� �d�Z�q�_�k�l�\�_�g�g�m�x�� �b�� �d�h�e�b�q�_�k�l�\�_�g�g�m�x��
�b�g�n�h�j�f�Z�p�b�x���h���_�_���w�e�_�f�_�g�l�Z�o��  
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�>�b�g�Z�f�b�q�_�k�d�Z�y�� �q�Z�k�l�v�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �a�Z�^�Z�q�m�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �j�_�k�m�j�k�Z���i�h�� �w�e�_�f�_�g�l�Z�f��
�g�Z�c�^�_�g�g�h�c�� �h�i�l�b�f�Z�e�v�g�h�c�� �d�h�Z�e�b�p�b�b�� �b�� �h�i�j�_�^�_�e�_�g�b�_�� �k�l�h�b�f�h�k�l�b�� �i�h�k�l�Z�\�d�b�� �j�_�k�m�j�k�Z�� �\�� �m�k�e�h�\�b�y�o��
�Z�g�l�Z�]�h�g�b�k�l�b�q�_�k�d�h�]�h���d�h�g�n�e�b�d�l�Z���\���k�b�k�l�_�f�_�� 

�G�Z�� �l�_�d�m�s�_�f�� �w�l�Z�i�_�� �b�]�j�h�d�� �,�� �k�l�Z�j�Z�_�l�k�y�� �f�b�g�b�f�b�a�b�j�h�\�Z�l�v�� �j�Z�k�o�h�^�u�� �g�Z�� �i�j�b�h�[�j�_�l�_�g�b�_�� �5�� �m��
�d�Z�`�^�h�]�h�� �i�h�k�l�Z�\�s�b�d�Z�� �B�]�j�h�d�� �,�,���� �\�� �d�Z�q�_�k�l�\�_�� �d�h�l�h�j�h�]�h�� �\�u�k�l�m�i�Z�_�l�� �h�i�l�b�f�Z�e�v�g�Z�y�� �d�h�Z�e�b�p�b�y�� �6����
�k�l�j�_�f�b�l�k�y���f�Z�d�k�b�f�b�a�b�j�h�\�Z�l�v���k�\�h�c���^�h�o�h�^���h�l���j�_�Z�e�b�a�Z�p�b�b���j�_�k�m�j�k�Z���5��  

�I�j�b�� �w�l�h�f�� �b�]�j�h�d�� �,�,�� �g�_�i�j�h�k�l�Z�y�� �i�h�^�k�b�k�l�_�f�Z���� �Z�� �k�e�h�`�g�Z�y�� �k�l�j�m�d�l�m�j�Z���� �n�h�j�f�Z�e�v�g�h��
�\�a�Z�b�f�h�k�\�y�a�Z�g�g�Z�y���k���^�j�m�]�b�f�b���w�e�_�f�_�g�l�Z�f�b���m�k�e�h�\�b�_�f���h�[�_�k�i�_�q�_�g�b�y���b�]�j�h�d�Z���,���j�_�k�m�j�k�h�f���5�� 

�@�_�e�Z�g�b�_�� �i�h�e�m�q�_�g�b�y�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �i�j�b�[�u�e�b�� �i�j�b�� �f�b�g�b�f�m�f�_�� �a�Z�l�j�Z�l�� �y�\�e�y�_�l�k�y�� �]�e�Z�\�g�h�c��
�p�_�e�v�x���\�k�_�o���w�e�_�f�_�g�l�h�\���k�b�k�l�_�f�u��  
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Abstract.  It is widely Recognized the fundamental role of the concept of resources in the process of 
functioning of any system. Open in view of the complexity, the question remains of the quantitative and 
qualitative measure of the resources necessary for the functioning of the system.The decision of the resource 
the task is associated with two main aspects: the problem of choice and the problem of determining the value 
of the system resources of certain types and quantities of specific resources. The inconsistency between the 
goals of system elements, their resource capabilities, makes complex data problems, the solution of which is 
usually based on the use of not one but a variety of tools and methods of mathematical modeling. 
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�b�_�j�Z�j�o�b�q�_�k�d�b�o���k�b�k�l�_�f�����F�_�o�Z�g�b�a�f�u���h�p�_�g�b�\�Z�g�b�y���[�h�e�_�_���\�u�k�h�d�b�o���m�j�h�\�g�_�c�����b���b�g�l�_�]�j�Z�e�v�g�h�c���d�h�f�i�_�l�_�g�p�b�b��
�\�_�j�o�g�_�]�h�� �m�j�h�\�g�y���g�_� �̂h�k�l�Z�l�h�q�g�h���j�Z�a�j�Z�[�h�l�Z�g�u���� �>�e�y���i�h�k�l�j�h�_�g�b�y���f�_�o�Z�g�b�a�f�h�\���b�g�l�_�]�j�Z�e�v�g�h�]�h���h�p�_�g�b�\�Z�g�b�y��
�g�_�h�[�o�h� �̂b�f�h�� �� �n�h�j�f�Z�e�b�a�h�\�Z�l�v�� �i�j�h�p�_�k�k�� �h�p�_�g�b�\�Z�g�b�y�� �g�Z�� �y�a�u�d�_�� �d�h�g�p�_�i�l�m�Z�e�v�g�h�]�h���� �k�_�f�b�h�l�b�q�_�k�d�h�]�h����
�b�g�n�h�j�f�Z�p�b�h�g�g�h�]�h�����f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h�����g�_�q�_�l�d�h�]�h���b���e�b�g�]�\�b�k�l�b�q�_�k�d�h�]�h�����f�h� �̂_�e�b�j�h�\�Z�g�b�y�����l�_�h�j�b�b���b�_�j�Z�j�o�b�c��
�b�� �l�_�h�j�b�b�� �]�j�Z�n�h�\���� �d�h�f�i�e�_�d�k�g�h�]�h�� �h�p�_�g�b�\�Z�g�b�y���� �J�Z�a�j�Z�[�h�l�d�_�� �n�h�j�f�Z�e�b�a�h�\�Z�g�g�u�o�� �f�_�l�h� �̂h�\�� �h�[�j�Z�[�h�l�d�b����
�b�g�n�h�j�f�Z�p�b�b�� �\�� �b�_�j�Z�j�o�b�q�_�k�d�b�o�� �k�l�j�m�d�l�m�j�Z�o�� �i�h�k�\�y�s�_�g�u�� �j�Z�[�h�l�u�� �=�m�[�d�h�� �F���;������ �;�m�j�d�h�\�Z�� �<���G������ �G�h�\�b�d�h�\�Z��
�>���:������ �� �I�_�l�j�h�\�k�d�h�]�h�� �:���;������ �J�h�c�a�_�g�a�h�g�Z�� �=���<������ �L�b�o�h�g�h�\�Z�� �B���I������ �R�Z�]�_�_�\�Z�� �>���:������ �B�\�Z�g�d�b�g�h�c��
�E���B��, �D�h�\�Z�e�v�� �L���� �<. �<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �� �i�j�_�^�k�l�Z�\�e�_�g�� �g�_�q�_�l�d�b�c�� �e�b�g�]�\�b�k�l�b�q�_�k�d�b�c�� �Z�e�]�h�j�b�l�f 
�n�h�j�f�b�j�h�\�Z�g�b�y�� �h�[�h�[�s�_�g�g�h�c�� �h�p�_�g�d�b�� �d�h�f�i�_�l�_�g�l�g�h�k�l�b �g�Z�� �h�k�g�h�\�_�� �b�_�j�Z�j�o�b�q�_�k�d�h�c��
�d�h�f�i�_�l�_�g�l�g�h�k�l�g�h�c���f�h�^�_�e�b�� �<���j�_�a�m�e�v�l�Z�l�_ �j�Z�k�q�_�l�h�\���i�h���^�Z�g�g�h�f�m���Z�e�]�h�j�b�l�f�m���k�n�h�j�f�b�j�h�\�Z�g�Z���[�Z�a�Z��
�^�Z�g�g�u�o�� �b�� �� �i�h�k�l�j�h�_�g �g�_�c�j�h�k�_�l�_�\�h�c�� �f�_�o�Z�g�b�a�f �n�h�j�f�b�j�h�\�Z�g�b�y�� �h�[�h�[�s�_�g�g�h�c�� �d�h�f�i�_�l�_�g�p�b�b��
�k�i�_�p�b�Z�e�b�k�l�Z�� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �d�h�f�i�_�l�_�g�p�b�c�� �g�b�`�g�_�]�h�� �m�j�h�\�g�y�� �b�_�j�Z�j�o�b�q�_�k�d�h�c�� �f�h�^�_�e�b����
�>�_�f�h�g�k�l�j�Z�p�b�y �j�Z�[�h�l�u�� �\�k�_�o�� �Z�e�]�h�j�b�l�f�h�\���� �i�j�_�^�e�h�`�_�g�g�u�o�� �\�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_,  �[�m�^�_�l��
�h�k�m�s�_�k�l�\�e�y�l�v�k�y�� �g�Z�� �i�j�b�f�_�j�_�� �� �f�g�h�]�h�m�j�h�\�g�_�\�h�c�� �b�_�j�Z�j�o�b�q�_�k�d�h�c�� �d�h�f�i�_�l�_�g�l�g�h�k�l�g�h�c�� �f�h�^�_�e�b, 
�i�h�k�l�j�h�_�g�g�h�c�� �g�Z�� �h�k�g�h�\�_�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h�� �k�l�Z�g�^�Z�j�l�Z�� �©�F�_�g�_�^�`�_�j�� �i�h�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�f��
�l�_�o�g�h�e�h�]�b�y�f�ª�����j�b�k�������� 
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�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�f���k�l�Z�g�^�Z�j�l�h�f���©�F�_�g�_�^�`�_�j���i�h���b�g�n�h�j�f�Z�p�b�h�g�g�u�f���l�_�o�g�h�e�h�]�b�y�f�ª 
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�D�h�f�i�_�l�_�g�l�g�h�k�l�g�Z�y�� �f�h�^�_�e�v�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �� �\�� �\�b�^�_�� �^�b�o�h�l�h�f�b�q�_�k�d�h�]�h�� �^�_�j�_�\�Z���� �g�Z�� �g�b�`�g�_�f��
�m�j�h�\�g�_�� �^�Z�g�g�h�]�h�� �^�_�j�_�\�Z�� �g�Z�o�h�^�y�l�k�y���d�h�f�i�_�l�_�g�p�b�b���� �i�h���d�h�l�h�j�u�f�� �j�_�k�i�h�g�^�_�g�l�� �f�h�`�_�l�� �[�u�l�v�� �h�p�_�g�_�g��
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�����<�g�Z�q�Z�e�_���j�Z�k�k�f�h�l�j�b�f���g�_�q�_�l�d�b�c���e�b�g�]�\�b�k�l�b�q�_�k�d�b�c���>�����@���w�d�k�i�_�j�l�g�u�c���Z�e�]�h�j�b�l�f��
�n�h�j�f�b�j�h�\�Z�g�b�y�� �h�[�h�[�s�_�g�g�h�c�� �h�p�_�g�d�b�� �d�h�f�i�_�l�_�g�l�g�h�k�l�b�� �j�_�k�i�h�g�^�_�g�l�Z�� �i�h�� �b�_�j�Z�j�o�b�q�_�k�d�h�c��
�d�h�f�i�_�l�_�g�l�g�h�k�l�g�h�c�� �f�h�^�_�e�b���� �I�j�_�^�i�h�e�h�`�b�f���� �q�l�h�� �_�k�l�v���g�Z�[�h�j�� �d�h�f�i�_�l�_�g�p�b�c���^ �`nxxxX ,...,, 21� ���� �� �\��

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

�^ �`nwwwW ,...,, 21� �����B�k�i�h�e�v�a�m�_�l�k�y���e�b�g�]�\�b�k�l�b�q�_�k�d�Z�y���r�d�Z�e�Z��[16] �\�b�^�Z������ 

�^ �`�Z�y�a�g�Z�q�b�l�_�e�v�g�\�u�k�h�d�Z�y�h�q�_�g�v�\�u�k�h�d�Z�y�k�j�_�^�g�y�y�g�b�a�d�Z�y�g�b�a�d�Z�y�h�q�_�g�vV ,,,,,� . 
�J�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�c�� �\�� �k�l�Z�l�v�_�� �Z�e�]�h�j�b�l�f�� �g�h�k�b�l�� �w�d�k�i�_�j�l�g�u�c�� �o�Z�j�Z�d�l�_�j���� �d�h�f�i�_�l�_�g�p�b�b��

�k�j�Z�\�g�b�\�Z�x�l�k�y�� �^�j�m�]�� �k�� �^�j�m�]�h�f�� �i�h�� �� �\�Z�`�g�h�k�l�b�� ���k�l�j�h�b�l�k�y�� �h�l�g�h�r�_�g�b�_�� �i�j�_�^�i�h�q�l�_�g�b�y���� �]�j�m�i�i�h�c����
�w�d�k�i�_�j�l�h�\���^ �`peeeE ,...,, 21� ���� �E�b�p�h�� �i�j�b�g�b�f�Z�x�s�_�_�� �j�_�r�_�g�b�_�� �� �k�l�Z�\�b�l�� �\�� �k�h�h�l�\�_�l�k�l�\�b�_�� �d�Z�`�^�h�f�m��

�w�d�k�i�_�j�l�m�� �_�]�h�� �� �d�h�f�i�_�l�_�g�l�g�h�k�l�v�� kg ���� �l�Z�d�`�_�� �\�u�j�Z�`�_�g�g�m�x�� �\�� �e�b�g�]�\�b�k�l�b�q�_�k�d�h�c�� �r�d�Z�e�_��V ���� �J�h�e�v��

�w�d�k�i�_�j�l�Z��1e � � � ��b�]�j�Z�_�l��� � � ��j�m�d�h�\�h�^�b�l�_�e�v�� �d�h�f�i�Z�g�b�b���� �D�Z�`�^�u�c�� �w�d�k�i�_�j�l�� ��ke �� �k�l�j�h�b�l�� �k�\�h�_��

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

),( ji xx ���i�j�b�i�b�k�u�\�Z�_�l�k�y�����a�g�Z�q�_�g�b�_���e�b�g�]�\�b�k�l�b�q�_�k�d�h�c���i�_�j�_�f�_�g�g�h�c����C ���k���l�_�j�f-�f�g�h�`�_�k�l�\�h�f 
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�\�Z�`�g�_�_�Z�[�k�h�e�x�l�g�h�\�Z�`�g�_�_�h�a�g�Z�q�b�l�_�e�v�g

�\�Z�`�g�_�_�h�k�m�s�_�k�l�\�_�g�g�\�Z�`�g�_�_�g�_�k�d�h�e�v�d�h�g�u�w�d�\�b�\�Z�e�_�g�l�\�Z�`�_�g�f�_�g�_�_�g�_�k�d�h�e�v�d�h

�\�Z�`�_�g�f�_�g�_�_�h�k�m�s�_�k�l�\�_�g�g�\�Z�`�_�g�f�_�g�_�_�h�a�g�Z�q�b�l�_�e�v�g�\�Z�`�_�g�f�_�g�_�_�Z�[�k�h�e�x�l�g�h

S

,

,,,,

,,,

�E�b�g�]�\�b�k�l�b�q�_�k�d�h�_�� �a�g�Z�q�_�g�b�_�� �h�l�j�Z�`�Z�_�l� � � ��i�j�_�\�h�k�o�h�^�k�l�\�h�� �� �i�h�� �\�Z�`�g�h�k�l�b�� �k�� �i�h�a�b�p�b�b�� �w�d�k�i�_�j�l�Z��
�d�h�f�i�_�l�_�g�p�b�b��ix �� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �d�h�f�i�_�l�_�g�p�b�_�c��jx ���� �>�e�y�� �h�p�_�g�d�b�� �[�e�b�a�h�k�l�b�� �l�_�j�f�h�\� � � � iS �� �b�� ��jS �� ����

�i�h�k�l�Z�\�e�_�g�g�u�o���^�\�m�f�y���w�d�k�i�_�j�l�Z�f�b�����\���h�l�g�h�r�_�g�b�b���i�Z�j�u���d�h�f�i�_�l�_�g�p�b�c�����b�k�i�h�e�v�a�m�_�l�k�y���k�i�_�p�b�Z�e�v�g�Z�y��
�l�Z�[�e�b�p�Z���[�e�b�a�h�k�l�b��D ���k���w�e�_�f�_�g�l�Z�f�b��),( ji SSd �����a�Z�^�Z�g�g�u�f�b���\�����e�b�g�]�\�b�k�l�b�q�_�k�d�h�c���r�d�Z�e�_��V �� 

�I�_�j�_�c�^�_�f�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �d�� �h�i�b�k�Z�g�b�x�� �Z�e�]�h�j�b�l�f�Z�� �i�h�e�m�q�_�g�b�y�� �d�h�f�i�e�_�d�k�g�h�c���h�p�_�g�d�b��
�d�h�f�i�_�l�_�g�l�g�h�k�l�b�� �i�h�� �^�b�o�h�l�h�f�b�q�_�k�d�h�c�� �d�h�f�i�_�l�_�g�l�g�h�k�l�g�h�c�� �f�h�^�_�e�b�� �:�e�]�h�j�b�l�f�� �b�k�i�h�e�v�a�m�_�l��
�i�j�h�p�_�^�m�j�m�� �k�h�]�e�Z�k�h�\�Z�g�b�y�� �w�d�k�i�_�j�l�g�u�o�� �k�m�`�^�_�g�b�c���� �q�Z�k�l�b�q�g�h�� �h�i�b�j�Z�x�s�b�c�k�y�� �g�Z�� �i�h�^�o�h�^�u����
�b�k�i�h�e�v�a�m�_�f�u�_���\���j�Z�[�h�l�_��[17]. 

1-�c�� �w�l�Z�i���� �>�e�y�� �d�Z�`�^�h�c�� �i�Z�j�u�� �w�d�k�i�_�j�l�h�\��ke  �b�� le  �h�i�j�_�^�_�e�y�_�l�k�y  �k�l�_�i�_�g�v�� �k�h�\�i�Z�^�_�g�b�y �b�o�� 

�f�g�_�g�b�c�� .,...,1;,...,1, plpkCkl
ij � �   �i�h���i�h�\�h�^�m���i�Z�j�u�����d�h�f�i�_�l�_�g�p�b�c������),( ji xx : �� ��l

ij
k

ij
kl
ij FFdC ,� , 

�]�^�_�� k
ijF  - �\�_�e�b�q�b�g�Z���� �h�l�j�Z�`�Z�x�s�Z�y�� �� �i�j�_�\�h�k�o�h�^�k�l�\�h  �i�h�� �\�Z�`�g�h�k�l�b�� �d�h�f�i�_�l�_�g�p�b�b��ix   �g�Z�^����

�d�h�f�i�_�l�_�g�p�b�_�c��jx  �k�� �i�h�a�b�p�b�b�� �k�� �i�h�a�b�p�b�b��k -�]�h�� �w�d�k�i�_�j�l�Z, l
ijF  - �h�p�_�g�d�Z�� �i�j�_�\�h�k�o�h�^�k�l�\�Z�� �� �i�h��

�\�Z�`�g�h�k�l�b���k���i�h�a�b�p�b�b��l -�]�h���w�d�k�i�_�j�l�Z�����A�g�Z�q�_�g�b�y���������������������%�Ü�Ý
�Þ�ß  �h�i�j�_�^�_�e�y�x�l�k�y���k���i�h�f�h�s�v�x���k�e�_�^�m�x�s�_�c��

�f�Z�l�j�b�p�u,  �i�_�j�_�\�h�^�y�s�_�c�� �i�Z�j�m���l�_�j�f�h�\�����r�d�Z�e�u��S �\���l�_�j�f�����r�d�Z�e�u��V:   
 

 �:�F�< �A�F�< �K�F�< �G�F�< �W �G�< �K�< �A�< �:�< 
�:�F�< �A �H�< �< �K �K �G �G �H�G �H�G 
�A�F�< �H�< �A �H�< �< �K �K �G �G �H�G 
�K�F�< �< �H�< �A �H�< �< �K �K �G �G 
�G�F�< �K �< �H�< �A �H�< �< �K �K �G 
�W �K �K �< �H�< �A �H�< �< �K �K 
�G�< �G �K �K �< �H�< �A �H�< �< �K 
�K�< �G �G �K �K �< �H�< �A �H�< �< 
�A�< �H�G �G �G �K �K �< �H�< �A �H�< 
�:�< �H�G �H�G �G �G �K �K �< �H�< �A 
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2-�c�� �w�l�Z�i���� �<�� �w�l�Z�i�Z�o�� ��-5 �g�_�� �m�q�Z�k�l�\�m�_�l�� �w�d�k�i�_�j�l��1e . �>�e�y�� �d�Z� �̀ �̂h�c�� �i�Z�j�u�� �w�d�k�i�_�j�l�h�\ ke  �b�� le   

�h�i�j�_�^�_�e�y�_�l�k�y  �k�l�_�i�_�g�v�� �k�h�\�i�Z�^�_�g�b�y�� �f�g�_�g�b�c�� ��kl
iC  �h�l�g�h�k�b�l�_�e�v�g�h�� �d�Z�`�^�h�c�� �d�h�f�i�_�l�_�g�p�b�b ix , �i�j�b��

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

�� ���� ��njjiggCC lkB
kl
ijQ

kl
i ,...,1,,,(,min � �z�)�)� . 

�]�^�_���� BQ �)�) ,  - �e�b�g�]�\�b�k�l�b�q�_�k�d�b�_����OWA-�h�i�_�j�Z�l�h�j�u���Z�]�j�_�]�b�j�h�\�Z�g�b�y�����E�b�g�]�\�b�k�l�b�q�_�k�d�b�c����OWA-

�h�i�_�j�Z�l�h�j�� �Z�]�j�_�]�b�j�h�\�Z�g�b�y���� ��nLLL ,...,, 21�:�)  �^�e�y�� �l�_�j�f�h�\�� nLLL ,...,, 21     �k�l�j�h�b�l�k�y�� �k�e�_�^�m�x�s�b�f��
�h�[�j�Z�a�h�f�� 

�� ���^ � �̀ � � �) nkPCLL kk
n

nW ,...,1,,),...,( 1 �Z �� ���^ �`nhPCP hh
n ,...,2,,1

11 � �†�… �� �E�Z , 

�]�^�_�� �� ��n�Z�Z ,...,1� �:  - �\�_�d�l�h�j���\�_�k�h�\�� ( �> �@1,0�•i�Z , 1
1

� �¦
� 

n

i
i�Z ),   ),...,( 61 PPP �  - �\�_�d�l�h�j�����i�h�e�m�q�_�g�g�u�c���b�a��

),...,( 61 LLL �  �m�i�h�j�y�^�h�q�_�g�b�_�f�����i�h���g�_���\�h�a�j�Z�k�l�Z�g�b�x �l�_�j�f�h�\ nLLL ,...,, 21 , nh
w

w
n

k
k

h
h ,...,2,

2

� 
�¦

� 

� 

�E

, nC  - �\�u�i�m�d�e�Z�y���d�h�f�[�b�g�Z�p�b�y����n �l�_�j�f�h�\�����d�h�l�h�j�Z�y���i�j�b����2� n  �b�f�_�_�l���\�b�^�� 
�^ �` kijii FFFiPC � ���†�…� � )1(2,1,, 11

2 �Z�Z�Z , 

�� ���^ �`ijroundinkFPFPij ij ����� � � �t 121 (,min,,, �Z .  

�I�h�e�m�q�_�g�g�h�_�� �e�b�g�]�\�b�k�l�b�q�_�k�d�h�_�� �a�g�Z�q�_�g�b�_�� �i�h�k�e�_�� �i�j�b�f�_�g�_�g�b�y�� �e�b�g�]�\�b�k�l�b�q�_�k�d�h�]�h�� ��OWA-
�h�i�_�j�Z�l�h�j�Z�� �� �� �a�Z�\�b�k�b�l�� �h�l�� �\�u�[�h�j�Z�� �\�_�d�l�h�j�Z�� �\�_�k�h�\�� �� ���� ��n�Z�Z ,...,1� �: ���� �� �I�j�b�� �\�u�[�h�j�_�� �\�_�k�h�\�� �f�h�`�g�h��
�b�k�i�h�e�v�a�h�\�Z�l�v�� �j�Z�a�e�b�q�g�m�x�� �� �k�l�j�Z�l�_�]�b�x���� �h�[�h�[�s�_�g�g�Z�y�� �h�p�_�g�d�Z�� �g�_�� �f�h�`�_�l�� �[�u�l�v�� �e�m�q�r�_�� �k�Z�f�h�c��
�i�e�h�o�h�c�� �h�p�_�g�d�b�� �i�h�� �d�j�b�l�_�j�b�y�f���� �h�[�h�[�s�_�g�g�Z�y�� �h�p�_�g�d�Z�� �h�[�m�k�e�h�\�e�_�g�Z�� �g�Z�b�e�m�q�r�_�c�� �b�a���q�Z�k�l�g�u�o��
�h�p�_�g�h�d���± �^�b�a�t�x�g�d�l�b�\�g�Z�y���k�l�j�Z�l�_�]�b�y�����h�[�h�[�s�_�g�g�Z�y���h�p�_�g�d�Z���a�Z�g�b�f�Z�_�l���i�j�h�f�_�`�m�l�h�q�g�h�_���i�h�e�h�`�_�g�b�_��
�f�_�`�^�m�� �q�Z�k�l�g�u�f�b�� �h�p�_�g�d�Z�f�b���� �m�q�Z�k�l�\�m�x�s�b�f�b�� �\�� �i�j�h�p�_�k�k�_�� �Z�]�j�_�]�b�j�h�\�Z�g�b�y�� �± �d�h�f�i�j�h�f�b�k�k�g�Z�y��
�k�l�j�Z�l�_�]�b�y���� 

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

�� ���� ��niwCC i
kl
iQ

kl ,...,1,,min � �)� . 

�W�l�Z�i�� ������ �<�\�h�^�b�l�k�y�� �k�i�_�p�b�Z�e�v�g�u�c �i�h�j�h�]�� �[�e�b�a�h�k�l�b�� �f�g�_�g�b�c�� �w�d�k�i�_�j�l�h�\��ke  �b�� le  �i�h��

�k�h�\�h�d�m�i�g�h�k�l�b�� �d�h�f�i�_�l�_�g�p�b�c��- H ���� �I�j�b�� HCkl �t   �f�g�_�g�b�y�� �w�d�k�i�_�j�l�h�\�� �k�q�b�l�Z�x�l�k�y��
�k�h�]�e�Z�k�h�\�Z�g�g�u�f�b���� �<�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �\�u�[�j�Z�g�g�u�f�� �i�h�j�h�]�h�f�� �h�l�[�b�j�Z�_�l�k�y�� �i�h�^�]�j�m�i�i�Z �\�a�Z�b�f�g�h��
�k�h�]�e�Z�k�h�\�Z�g�g�u�o���w�d�k�i�_�j�l�h�\��mZ . 

�W�l�Z�i�� ������ �>�e�y�� �d�Z�`�^�h�c�� �]�j�m�i�i�u�� mZ ,  �i�h�e�m�q�_�g�g�h�c�� �g�Z�� �r�Z�]�_�� ������ �� �h�p�_�g�b�\�Z�_�l�k�y �k�l�_�i�_�g�v��

�k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b���b�o���f�g�_�g�b�y���k�����f�g�_�g�b�_�f�� �w�d�k�i�_�j�l�Z  1e  �i�h �i�Z�j�_���d�h�f�i�_�l�_�g�p�b�c����),( ji xx   

�� ���� ��ml
l

ijQ
m

ij ZlgCP �•�)� ,,min 11  

�W�l�Z�i�� ������ �>�e�y�� �d�Z�`�^�h�c�� �]�j�m�i�i�u�� ��mZ  �h�i�j�_�^�_�e�y�_�l�k�y �k�l�_�i�_�g�v�� �[�e�b�a�h�k�l�b�� �� �f�g�_�g�b�y�� �^�Z�g�g�h�c��
�]�j�m�i�i�u���k���f�g�_�g�b�_�f���j�m�d�h�\�h�^�b�l�_�e�y���i�h���k�h�\�h�d�m�i�g�h�k�l�b���\�k�_�o���i�Z�j���d�h�f�i�_�l�_�g�p�b�c��),( ji xx  

�� ���� ��ijniwwPP jiB
m

ijQ
m �!� �)�)� ;,...,1,,(,min 11 . 

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

�a�g�Z�q�_�g�b�_�f�� �i�h�d�Z�a�Z�l�_�e�y�� �k�h�]�e�Z�k�h�\�Z�g�g�h�k�l�b��mP1 ���� �_�k�e�b�� �^�Z�g�g�u�o �]�j�m�i�i�� �g�_�k�d�h�e�v�d�h���� �l�h�� �\�u�[�b�j�Z�_�l�k�y����
�]�j�m�i�i�Z �k�� �f�Z�d�k�b�f�Z�e�v�g�u�f �d�h�e�b�q�_�k�l�\�h�f�� �w�e�_�f�_�g�l�h�\���� �?�k�e�b�� �g�_�k�d�h�e�v�d�h�� �]�j�m�i�i�� �k�� �f�Z�d�k�b�f�Z�e�v�g�u�f 
�d�h�e�b�q�_�k�l�\�h�f���w�e�_�f�_�g�l�h�\�����l�h�� �\�u�[�b�j�Z�_�l�k�y���h�^�g�Z���b�a�����]�j�m�i�i���g�Z �m�k�f�h�l�j�_�g�b�_�� �j�m�d�h�\�h�^�b�l�_�e�y���� 
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�W�l�Z�i�� ������ �N�h�j�f�b�j�m�_�l�k�y�� �]�j�m�i�i�h�\�h�_�� �h�l�g�h�r�_�g�b�_�� �i�j�_�^�i�h�q�l�_�g�b�y�� �� �^�e�y�� �]�j�m�i�i�u��mZ1 ,  
�i�h�e�m�q�_�g�g�h�c���i�m�l�_�f���\�d�e�x�q�_�g�b�y�� �j�m�d�h�\�h�^�b�l�_�e�y���\�����]�j�m�i�i�m�����i�h�e�m�q�_�g�g�m�x �g�Z���r�Z�]�_���� 

),( 1m
k

ijQij ZkFF �•�)� , 

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

�w�d�k�i�_�j�l�h�\�����\�h�r�_�^�r�b�o���\���]�j�m�i�i�m��mZ1 . 
�W�l�Z�i�� ������ �N�h�j�f�b�j�m�x�l�k�y�� �f�Z�l�j�b�p�u�� �k�\�_�j�l�d�b�� �d�j�b�l�_�j�b�_�\ �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �\�_�l�\�e�_�g�b�_�f����

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

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

ix  �b�� jx  �i�h�e�m�q�Z�_�l�k�y���g�h�\�Z�y���d�h�f�i�_�l�_�g�p�b�y��ijx  

 
 
 
 
 
 
 
 
 
 
�H�l�g�h�r�_�g�b�_���i�j�_�^�i�h�q�l�_�g�b�y�����^�Z�g�g�h�c���d�h�f�i�_�l�_�g�p�b�b��ijx  �k���d�h�f�i�_�l�_�g�p�b�y�f�b���g�b�`�g�_�]�h���m�j�h�\�g�y��

lx  �k�l�j�h�b�l�v�k�y�� �� �i�h�� �i�j�Z�\�b�e�m�� �� �h�[�t�_�^�b�g�_�g�b�y������ ��jlillij FFF ,max, � ���� �H�l�g�h�r�_�g�b�_�� �i�j�_� �̂i�h�q�l�_�g�b�y�� �f�_� �̀^�m��

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

 
 
 
 
 
 
 
 
 

 

 
 
 

 
�k�l�j�h�b�l�k�y���i�h���i�j�Z�\�b�e�m���� �� �� �� ���� ��jtjlitilltij FFFFF ,min,,minmax, � �� 

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

ltx  

lx  tx  

ijx

ix  jx

ijx  

ix  jx
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�^ �`�Z�y�a�g�Z�q�b�l�_�e�v�g�\�u�k�h�d�Z�y�h�q�_�g�v�\�u�k�h�d�Z�y�k�j�_�^�g�y�y�g�b�a�d�Z�y�g�b�a�d�Z�y�h�q�_�g�vV ,,,,,� : 
1. �D�h�f�i�_�l�_�g�p�b�y�����k�l�h�y�s�Z�y���\���k�l�j�h�d�_��5S  - �w�d�\�b�\�Z�e�_�g�l�g�Z���d�h�f�i�_�l�_�g�p�b�b�����k�l�h�y�s�_�c���\���k�l�h�e�[�p�_ 

 �9�� �9�� �9�� �9�� �9�� �9�� 

�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
 

�������D�h�f�i�_�l�_�g�p�b�y���� �k�l�h�y�s�Z�y�� �\�� �k�l�j�h�d�_���� 6S - �g�_�k�d�h�e�v�d�h�� �\�Z�`�g�_�_�� �� �d�h�f�i�_�l�_�g�p�b�b�� �k�l�h�y�s�_�c�� �\��
�k�l�h�e�[�p�_ 

 
 �9�� �9�� �9�� �9�� �9�� �9�� 

�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 

 
2. ���D�h�f�i�_�l�_�g�p�b�y���� �k�l�h�y�s�Z�y�� �\�� �k�l�j�h�d�_����7S  - �k�m�s�_�k�l�\�_�g�g�h�� �\�Z�`�g�_�_�� �d�h�f�i�_�l�_�g�p�b�b����

�k�l�h�y�s�_�c���\���k�l�h�e�[�p�_ 
 

 �9�� �9�� �9�� �9�� �9�� �9�� 

�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 

 
 
3. ���D�h�f�i�_�l�_�g�p�b�y���� �k�l�h�y�s�Z�y�� �\�� �k�l�j�h�d�_����8S  - �a�g�Z�q�b�l�_�e�v�g�h�� �\�Z�`�g�_�_�� �d�h�f�i�_�l�_�g�p�b�b,  

�k�l�h�y�s�_�c���\���k�l�h�e�[�p�_ 
 �9�� �9�� �9�� �9�� �9�� �9�� 

�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 

 
 
 
 



58 
 

4. �D�h�f�i�_�l�_�g�p�b�y�����k�l�h�y�s�Z�y���\���k�l�j�h�d�_����9S  - �Z�[�k�h�e�x�l�g�h���\�Z�`�g�_�_���d�h�f�i�_�l�_�g�p�b�b�����k�l�h�y�s�_�c��
�\���k�l�h�e�[�p�_�� 
 �9�� �9�� �9�� �9�� �9�� �9�� 

�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
�9�� �9�� �9�� �9�� �9�� �9�� �9�� 
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�I�h�� �i�j�_� �̂e�h� �̀_�g�g�h�f�m�� �Z�e�]�h�j�b�l�f�m�� �[�u�e�h�� �j�Z�a�j�Z�[�h�l�Z�g�h�� �i�j�h�]�j�Z�f�f�g�h�_�� �h�[�_�k�i�_�q�_�g�b�_���� �_�]�h�� �n�j�Z�]�f�_�g�l�u��

�i�j�b�\�_� �̂_�g�u���g�Z���j�b�k�m�g�d�Z�o����-���� 

 
�J�b�k����3.  �N�j�Z�]�f�_�g�l���j�Z�[�h�l�u���i�j�h�]�j�Z�f�f�u�����d�h�f�i�_�l�_�g�l�g�h�k�l�g�Z�y���f�h�^�_�e�v�������[�Z�a�b�j�m�x�s�Z�y�k�y�� �g�Z��

�k�l�j�m�d�l�m�j�_���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h���k�l�Z�g�^�Z�j�l�Z���©�F�_�g�_�^�`�_�j���i�h �b�g�n�h�j�f�Z�p�b�h�g�g�u�f��
�l�_�o�g�h�e�h�]�b�y�f�ª 
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�J�b�k����4�������N�j�Z�]�f�_�g�l���j�Z�[�h�l�u���i�j�h�]�j�Z�f�f�u�����a�g�Z�q�_�g�b�y���d�h�f�i�_�l�_�g�p�b�c���g�b�`�g�_�]�h���m�j�h�\�g�y��
�b�_�j�Z�j�o�b�b 

 
 
 

 
 

�J�b�k����5�������N�j�Z�]�f�_�g�l���j�Z�[�h�l�u���i�j�h�]�j�Z�f�f�u�����]�j�m�i�i�h�\�h�_���h�l�g�h�r�_�g�b�_���i�j�_�^�i�h�q�l�_�g�b�y���f�_�`�^�m��
�d�h�f�i�_�l�_�g�p�b�y�f�b���g�b�`�g�_�]�h���m�j�h�\�g�y���d�h�f�i�_�l�_�g�l�g�h�k�l�g�h�c���f�h�^�_�e�b 

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

�h�i�b�k�u�\�Z�_�l�k�y�� �Z�g�Z�e�b�a�� �\�h�a�f�h�`�g�h�k�l�b�� �i�h�k�l�j�h�b�l�v�� �g�_�c�j�h�g�g�m�x�� �k�_�l�v���� �d�h�l�h�j�Z�y�� �\�h�k�i�j�h�b�a�\�h�^�b�e�Z�� �[�u��
�Z�g�Z�e�b�a�b�j�m�_�f�m�x�� �e�h�]�b�d�m�� �w�d�k�i�_�j�l�h�\���� �I�j�_�^�i�h�e�Z�]�Z�_�l�k�y���� �q�l�h�� �g�Z�� �\�o�h�^�� �g�_�c�j�h�g�g�h�c�� �k�_�l�b�� �[�m�^�m�l����
�i�h�^�Z�\�Z�l�v�k�y�� �d�h�f�i�_�l�_�g�p�b�b�� �g�b�`�g�_�]�h�� �m�j�h�\�g�y�� �^�b�o�h�l�h�f�b�q�_�k�d�h�]�h�� �^�_�j�_�\�Z���� �Z�� �g�Z�� �\�u�o�h�^�_�� �[�m�^�_�l��
�n�h�j�f�b�j�h�\�Z�l�v�k�y�� �h�[�h�[�s�_�g�g�Z�y�� �d�h�f�i�_�l�_�g�l�g�h�k�l�v�� �G�Z�� �j�b�k. 6  �b�a�h�[�j�Z�`�_�g�Z�� �k�l�j�m�d�l�m�j�g�Z�y�� �k�o�_�f�Z�� 
�i�j�_�^�e�h�`�_�g�g�h�]�h���g�_�c�j�h�k�_�l�_�\�h�]�h���f�_�o�Z�g�b�a�f�Z���� 
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�J�b�k�������������K�l�j�m�d�l�m�j�g�Z�y���k�o�_�f�Z���g�_�c�j�h�k�_�l�_�\�h�]�h���f�_�o�Z�g�b�a�f�Z 
 
�H�[�m�q�_�g�b�_�� �g�_�c�j�h�k�_�l�_�\�h�]�h�� �f�_�o�Z�g�b�a�f�Z [18] �h�k�m�s�_�k�l�\�e�y�e�h�k�v�� �g�Z�� �h�k�g�h�\�_�� �[�Z�a�u�� �^�Z�g�g�u�o����

�i�h�e�m�q�_�g�g�h�c�� �\�� �j�_�a�m�e�v�l�Z�l�_�� �i�j�b�f�_�g�_�g�b�y�� �g�_�q�_�l�d�h�]�h�� �e�b�g�]�\�b�k�l�b�q�_�k�d�h�]�h�� �Z�e�]�h�j�b�l�f�Z �d�� �j�Z�a�e�b�q�g�u�f��
�d�h�f�[�b�g�Z�p�b�y�f�� �d�h�f�i�_�l�_�g�p�b�c�� �g�b�`�g�_�]�h�� �m�j�h�\�g�y�� �d�h�f�i�_�l�_�g�l�g�h�k�l�g�h�c�� �f�h�^�_�e�b���� �B�a���^�Z�g�g�h�c�� �[�Z�a�u��
�n�h�j�f�b�j�m�x�l�k�y�����i�h�^�f�g�h�`�_�k�l�\�h�����i�Z�j������X,Y�����^�e�y���h�[�m�q�_�g�b�y���k�_�l�b���� �i�h�^�f�g�h�`�_�k�l�\�h�� �i�Z�j����X*,Y �
�����^�e�y��
�l�_�k�l�b�j�h�\�Z�g�b�y�� �k�_�l�b�� �b�� �\�Z�e�b�^�Z�p�b�h�g�g�h�_�� �i�h�^�f�g�h�`�_�k�l�\�h�� �i�Z�j�� ��X**,Y**).  �G�Z�� �j�b�k. 7  �b�a�h�[�j�Z�`�_�g��
�n�j�Z�]�f�_�g�l���[�Z�a�u���^�Z�g�g�u�o. 

 
 

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

�g�_�c�j�h�g�g�u�_�� �k�_�l�b�� �k�� �j�Z�a�e�b�q�g�u�f�b�� �i�Z�j�Z�f�_�l�j�Z�f�b�� �b�� �Z�d�l�b�\�Z�p�b�h�g�g�u�f�b�� �n�m�g�d�p�b�y�f�b�� ���e�b�g�_�c�g�u�f�b����
�e�h�]�b�k�l�b�q�_�k�d�b�f�b���� �w�d�k�i�h�g�_�g�p�b�Z�e�v�g�u�f�b �b�� �� �]�b�i�_�j�[�h�e�b�q�_�k�d�h�]�h�� �l�Z�g�]�_�g�k�Z).  �I�h�� �j�_�a�m�e�v�l�Z�l�Z�f��
�h�[�m�q�_�g�b�y���[�u�e�h���h�l�h�[�j�Z�g�h�������e�m�q�r�b�o���k�_�l�_�c�����j�b�k������-9). 

 
�J�b�k�������������I�Z�j�Z�f�_�l�j�u���e�m�q�r�b�o���h�[�m�q�_�g�g�u�o���g�_�c�j�h�g�g�u�o���k�_�l�_�c 

 

 
 

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

 



63 
 

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

 
 

�J�b�k���������������J�_�a�m�e�v�l�Z�l�u���Z�g�Z�e�b�a�Z���q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b���g�_�c�j�h�k�_�l�_�\�h�]�h���f�_�o�Z�g�b�a�f�Z 
 
�G�Z�� �j�b�k. 11-������ �i�j�_�^�k�l�Z�\�e�_�g�u�� �i�h�d�Z�a�Z�l�_�e�b�� �d�Z�q�_�k�l�\�Z�� �h�[�m�q�_�g�b�y�� �b�� �l�_�k�l�b�j�h�\�Z�g�b�y��

�g�_�c�j�h�k�_�l�_�\�h�]�h���f�_�o�Z�g�b�a�f�Z���� 

 
�J�b�k�����������F�Z�l�j�b�p�Z���h�r�b�[�h�d 

 

 
�J�b�k 12. �>�_�l�Z�e�v�g�u�c���Z�g�Z�e�b�a���h�r�b�[�h�d 

 
�I�j�_�^�k�l�Z�\�e�_�g�g�u�c�� �\�� �j�Z�[�h�l�_�� �g�_�q�_�l�d�b�c�� �e�b�g�]�\�b�k�l�b�q�_�k�d�b�c�� �Z�e�]�h�j�b�l�f �n�h�j�f�b�j�h�\�Z�g�b�y��

�h�[�h�[�s�_�g�g�h�c�� �h�p�_�g�d�b�� �d�h�f�i�_�l�_�g�l�g�h�k�l�b�� �i�h�� �b�_�j�Z�j�o�b�q�_�k�d�b�f�� �d�h�f�i�_�l�_�g�l�g�h�k�l�g�u�f���f�h�^�_�e�y�f����
�i�h�k�l�j�h�_�g�g�u�f�� �i�h�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�f�� �k�l�Z�g�^�Z�j�l�Z�f�� �f�h�`�_�l�� �k�e�m�`�b�l�v�� �k�j�_�^�k�l�\�h�f�� �i�h�^�^�_�j�`�d�b��
�i�j �b�g�y�l�b�y�� �j�_�r�_�g�b�c�� �i�j�b�� �i�j�h�\�_�^�_�g�b�b�� �h�l�[�h�j�Z�� �b�� �Z�l�l�_�k�l�Z�p�b�b�� �i�_�j�k�h�g�Z�e�Z���� �W�d�k�i�_�j�l�Z�f��
�i�j�_�^�h�k�l�Z�\�e�y�_�l�k�y���\�h�a�f�h�`�g�h�k�l�v���\���e�b�g�]�\�b�k�l�b�q�_�k�d�b�o���r�d�Z�e�Z�o���i�j�h�\�h�^�b�l�v���h�p�_�g�h�q�g�u�_���i�j�h�p�_�^�m�j�u���b��
�\�u�j�Z�`�Z�l�v�� �k�\�h�b�� �i�j�_�^�i�h�q�l�_�g�b�y�� �h�l�g�h�k�b�l�_�e�v�g�h�� �\�Z�`�g�h�k�l�b�� �j�Z�a�e�b�q�g�u�o�� �d�h�f�i�_�l�_�g�p�b�c���\�� �h�[�s�_�f��
�\�b�^�_�g�b�b�� �h�i�j�_�^�_�e�_�g�g�h�c�� �i�h�a�b�p�b�b�� �\�� �d�h�f�i�Z�g�b�b���� �I�j�h�\�_�^�_�g�g�u�c�� �\�u�q�b�k�e�b�l�_�e�v�g�u�c�� �w�d�k�i�_�j�b�f�_�g�l��
�i�h�d�Z�a�Z�e���� �q�l�h�� �\�h�a�f�h�`�g�h�k�l�v�� �\�h�k�i�j�h�b�a�\�_�k�l�b�� �e�h�]�b�d�m�� �w�d�k�i�_�j�l�h�\���� �a�Z�e�h�`�_�g�g�m�x�� �\�� �i�j�_�^�e�h�`�_�g�g�u�c��
�g�_�q�_�l�d�b�c�� �e�b�g�]�\�b�k�l�b�q�_�k�d�b�c�� �Z�e�]�h�j�b�l�f  �k�� �i�h�f�h�s�v�x�� �g�_�c�j�h�k�_�l�_�\�u�o�� �l�_�o�g�h�e�h�]�b�c���� �I�_�j�_�o�h�^�� �d��
�g�_�c�j�h�k�_�l�_�\�u�f �Z�e�]�h�j�b�l�f�Z�f�� �i�h�a�\�h�e�b�l�� �m�i�j�h�k�l�b�l�v�� �i�j�b�f�_�g�_�g�b�_�� �i�j�_�^�e�h�`�_�g�g�h�c�� �\�� �j�Z�[�h�l�_��
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Abstract. The modern stage in the development of personnel attestation is characterized by the 

introduction of a competence approach based on professional standards. Professional standards describe 
competence models that characterize the composition of competencies and their structural interrelations. 
Competent models tend to be multilevel hierarchical in nature. To assess each competence of the lower level 
of the hierarchical model, there are special testing technologies and evaluation procedures. This article 
explores the possibility of developing a neural network mechanism for the formation of a comprehensive 
assessment of the competence of a specialist in a hierarchical competence model that reproduces the logic of 
experts embedded in a multi-step evaluation procedure. 
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�\�� �d�h�l�h�j�h�c�� �k�l�m�^�_�g�l�� �i�j�h�y�\�e�y�_�l�� �Z�d�l�b�\�g�h�k�l�v�� �b�� �y�\�e�y�_�l�k�y�� �j�Z�\�g�h�i�j�Z�\�g�u�f�� �m�q�Z�k�l�g�b�d�h�f 
�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���>3]. 

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

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

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

                                                 
�‹  �K�\�b�j�b�^�h�\�Z���L���:�������A�h�l�h�\�Z���?���<�������?�e�v�q�Z�g�b�g�h�\�Z���L���K�������������� 
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�w�n�n�_�d�l�b�\�g�h�]�h�� �\�u�i�h�e�g�_�g�b�y�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o�� �a�Z�^�Z�q���� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h�� �b�� �e�b�q�g�h�k�l�g�h�]�h��
�j�Z�a�\�b�l�b�y�� 

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

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

�P�\�_�l�� �i�b�s�_�\�u�o�� �i�j�h�^�m�d�l�h�\�� �y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a�� �h�q�_�\�b�^�g�u�o�� �d�j�b�l�_�j�b�_�\�� �d�Z�q�_�k�l�\�Z�� �i�b�s�_�\�u�o��
�i�j�h�^�m�d�l�h�\���� �H�g�� �h�i�j�_�^�_�e�y�_�l�k�y�� �g�Z�e�b�q�b�_�f�� �h�i�j�_�^�_�e�z�g�g�h�]�h�� �g�Z�[�h�j�Z�� �h�d�j�Z�r�_�g�g�u�o�� �h�j�]�Z�g�b�q�_�k�d�b�o��
�k�h�_�^�b�g�_�g�b�c���� �<���k�\�h�x���h�q�_�j�_�^�v���� �p�b�k�l�� �h�j�]�Z�g�b�q�_�k�d�b�o���k�h�_�^�b�g�_�g�b�c���a�Z�\�b�k�b�l�� �h�l�� �b�o���k�l�j�h�_�g�b�y���� �l���_���� �h�l��
�g�Z�e�b�q�b�y���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���]�j�m�i�i���b�e�b���m�]�e�_�\�h�^�h�j�h�^�g�u�o���k�l�j�m�d�l�m�j�����b�a�[�b�j�Z�l�_�e�v�g�h���i�h�]�e�h�s�Z�x�s�b�o��
�w�e�_�d�l�j�h�f�Z�]�g�b�l�g�h�_���b�a�e�m�q�_�g�b�_���\���\�b�^�b�f�h�f���^�b�Z�i�Z�a�h�g�_���_���^�e�b�g�Z�f�b���\�h�e�g��X = 380-���������g�f�� 

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

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

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

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

�I�h�e�m�q�_�g�b�_���p�b�n�j�h�\�h�]�h���b�a�h�[�j�Z�`�_�g�b�y���h�[�t�_�d�l�Z 

�K�h�o�j�Z�g�_�g�b�_���b�a�h�[�j�Z�`�_�g�b�y�� �<�\�h�^���b�a�h�[�j�Z�`�_�g�b�y �\���i�j�h�]�j�Z�f�f�m 

�K�[�j�h�k���b�g�n�h�j�f�Z�p�b�b���h���p�\�_�l�_ 

�<�u�^�_�e�_�g�b�_���Z�g�Z�e�b�a�b�j�m�_�f�u�o���h�[�t�_�d�l�h�\ 

�A�Z�f�_�g�Z���Z�g�Z�e�b�a�b�j�m�_�f�u�o���h�[�t�_�d�l�h�\���w�d�\�b�\�Z�e�_�g�l�g�u�f�b���i�h���i�e�h�s�Z�^�b���w�e�e�b�i�k�Z�f�b 

�J�Z�k�q�_�l���i�e�h�s�Z�^�b���w�e�e�b�i�k�h�\ 

�K�l�Z�l�b�k�l�b�q�_�k�d�Z�y���h�[�j�Z�[�h�l�d�Z���j�_�a�m�e�v�l�Z�l�h�\ 



69 
 

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

�L�Z�d�`�_�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �Z�d�l�m�Z�e�v�g�u�f�� �d�h�g�l�j�h�e�v�� �p�\�_�l�g�h�k�l�b�� �h�d�j�Z�r�_�g�g�h�c�� �i�j�h�^�m�d�p�b�b�� �\��
�j�_�`�b�f�_�� �R�Q �O�L�Q�H�� �g�Z�� �h�l�^�_�e�v�g�u�o�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o�� �k�l�Z�^�b�y�o�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �b�� �\�� �o�h�^�_�� �o�j�Z�g�_�g�b�y���� �<��
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information and communication technologies illustrated by rapid-method determination of food color during 
the assessment of goods quality based on organoleptic indicators. The authors present an algorithm providing 
for quality assessment acceleration, which extends the scope of examination to be performed during training 
sessions. 

 
Keywords: educational technologies, programms, algorithm, assessment, professional competences. 
 

References 
 

1. Barkalov S. A. Model estimation of professional suitability of workers based on the 
theory of latent variables [Model' ocenivaniya professional'noj prigodnosti rabotnikov, osnovannaya 
na teorii latentnyh peremennyh].  S. A. Barkalov, N. Yu. Kalinin, S. I. Moiseev, T. V. 
Nasonova/Economics and management control systems. 2017. Vol. 23. No. 1.1. P. 140-150 

2. Barkalov S. A. Mathematical models of training and quality control of development of 
competences in the educational process [Matematicheskie modeli podgotovki i proverki kachestva 
osvoeniya kompetencij v obrazovatel'nom processe ]. S. A. Barkalov, S. I. Moiseev, N. S. 
Kocherga, E. V. Solovieva. Open education. 2014. No. 2. Pp. 9-16. 

3. A.L. Nikitina. Forming of Professional Competence by Building and Analyzing of 
Mathematical Models of Applied Problems. A.L. Nikitina / Bulletin of Tula State University. 
Humanities. 2013. �± No.2. �± P. 447-457. 

4. T.A. Sviridova. Monitoring and Recording Functions �± Basis of Business Management. 
T.A. Sviridova, A.Iu. Zhukova // Bulletin of Voronezh State University of Architecture and Civil 
Engineering. Series: Construction Management. 2016. �± No.1. �± P. 32-39. 

5. E.V. Zotova. Information Support of Wood Pellets Production Control Systems / 
E.V.Zotova / Information Systems and Technologies in Education, Science and Business. 
Proceedings of All-Russian Youth Research and Practice School. 2014. �± P. 121.  

 
 



71 
 

 
 
 
 
 
 
 
 
 
 
�M�>�D��519.714.3 
 
�J�?�K�L�J�M�D�L�M�J�B�A�:�P�B�Y  �D�:�D���B�G�K�L�J�M�F�?�G�L���M�I�J�:�<�E�?�G�B�Y���B�F�M�S�?�K�L�<�?�G�G�U�F��

�D�H�F�I�E�?�D�K�H�F 
 

                                      �K���:�����;�Z�j�d�Z�e�h�\�����I���G�����D�m�j�h�q�d�Z�����L���<�����G�Z�k�h�g�h�\�Z1 
 
�;�Z�j�d�Z�e�h�\�� �K�_�j�]�_�c�� �:�e�_�d�k�_�_�\�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����
�^�h�d�l�h�j���l�_�o�g�b�q�_�k�d�b�o�����g�Z�m�d�����i�j�h�n�_�k�k�h�j�����a�Z�\�_�^�m�x�s�b�c���d�Z�n�_�^�j�h�c���m�i�j�Z�\�e�_�g�b�y���k�l�j�h�b�l�_�e�v�k�l�\�h�f 
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`����e-mail: barkalov@vgasu.vrn.ru�����l�_�e����������-473-2-76-40-07 
�D�m�j�h�q�d�Z���I�Z�\�_�e���G�b�d�h�e�Z�_�\�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�� 
�^�h�d�l�h�j���l�_�o�g�b�q�_�k�d�b�o���g�Z�m�d�����i�j�h�n�_�k�k�h�j�����i�j�h�n�_�k�k�h�j���d�Z�n�_�^�j�u���m�i�j�Z�\�e�_�g�b�y���k�l�j�h�b�l�_�e�v�k�l�\�h�f 
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`�����H-mail: kpn55@rambler.ru�����l�_�e����������-473-276-40-07 
�G�Z�k�h�g�h�\�Z�� �L�Z�l�v�y�g�Z�� �<�e�Z�^�b�f�b�j�h�\�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�����i�j�h�j�_�d�l�h�j���i�h �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h-�i�j�Z�\�h�\�h�c���j�Z�[�h�l�_  
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`�����H-mail: tnasonova@vgasu.vrn.ru�����l�_�e����������-473-2-77-73-08       

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

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

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

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

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

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

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

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

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

�j�Z�k�q�_�l���w�n�n�_�d�l�b�\�g�h�k�l�b���\�g�_�h�[�h�j�h�l�g�h�]�h���d�Z�i�b�l�Z�e�Z�����n�h�g�^�h�h�l�^�Z�q�Z�������>�e�y���w�l�h�c���p�_�e�b���h�i�j�_�^�_�e�y�_�l�k�y��
�i�h�d�Z�a�Z�l�_�e�v���I1 �d�Z�d���h�l�g�h�r�_�g�b�_���\�u�j�m�q�d�b���d���[�Z�e�Z�g�k�h�\�h�c���k�l�h�b�f�h�k�l�b���h�k�g�h�\�g�u�o���k�j�_�^�k�l�\�� 
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1 �‹�n�h�j�f�Z�K�l�j
�‹�n�h�j�f�Z�K�l�j

�I �                                                 (1) 

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

�N�h�g�^�h�h�l�^�Z�q�Z�� ���I1)  �± �i�h�d�Z�a�Z�l�_�e�v���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�c�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�b�y��
�h�k�g�h�\�g�u�o�� �k�j�_�^�k�l�\�� �i�j�_�^�i�j�b�y�l�b�y���� �>�Z�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �i�h�d�Z�a�u�\�Z�_�l�� �d�Z�d�h�c�� �h�[�t�_�f�� �\�u�j�m�q�d�b�� �h�l��
�j�_�Z�e�b�a�Z�p�b�b���\�u�i�m�k�d�Z�_�f�h�c���i�j�h�^�m�d�p�b�b���i�j�b�o�h�^�b�l�k�y���g�Z�������j�m�[�����h�k�g�h�\�g�u�o���k�j�_�^�k�l�\���>���������@�� 

�>�e�y�� �^�Z�e�v�g�_�c�r�_�]�h�� �Z�g�Z�e�b�a�Z�� �\�� �^�h�i�h�e�g�_�g�b�_�� �d�� �i�h�d�Z�a�Z�l�_�e�x�� �n�h�g�^�h�h�l�^�Z�q�b�� �\�u�q�b�k�e�y�_�l�k�y��
�j�_�g�l�Z�[�_�e�v�g�h�k�l�v���h�k�g�h�\�g�u�o���k�j�_�^�k�l�\�����I2�������h�i�j�_�^�_�e�y�_�f�Z�y���h�l�g�h�r�_�g�b�_�f�����q�b�k�l�h�c���i�j�b�[�u�e�b���d���[�Z�e�Z�g�k�h�\�h�c��
�k�l�h�b�f�h�k�l�b���b�k�i�h�e�v�a�m�_�f�u�o���h�k�g�h�\�g�u�o���k�j�_�^�k�l�\�� 

 

                                     
)1(1150.
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2 �‹�n�h�j�f�Z�K�l�j
�‹�n�h�j�f�Z�K�l�j

�I �                                               (2) 

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

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

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

�<���l�h�f���k�e�m�q�Z�_�����d�h�]�^�Z���a�g�Z�q�_�g�b�_���d�h�w�n�n�b�p�b�_�g�l�Z �n�h�g�^�h�h�l�^�Z�q�b�����I1�����[�m�^�_�l���g�_���k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v��
�i�j�b�g�y�l�u�f�� �g�h�j�f�Z�l�b�\�Z�f�� �\�� �^�Z�g�g�h�c�� �h�l�j�Z�k�e�b���� �w�l�h�� �[�m�^�_�l�� �h�a�g�Z�q�Z�l�v���� �q�l�h�� �b�f�_�x�s�_�_�k�y�� �g�Z�� �i�j�_�^�i�j�b�y�l�b�b��
�h�[�h�j�m�^�h�\�Z�g�b�_���g�_���b�k�i�h�e�v�a�m�_�l�k�y���\���i�h�e�g�h�c���f�_�j�_�����l�h���_�k�l�v���i�j�_�^�i�j�b�y�l�b�_���b�f�_�_�l���j�_�a�_�j�\�u���f�h�s�g�h�k�l�b�����G�h��
�\�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_�� �g�_�h�[�o�h�^�b�f�h�� �m�q�b�l�u�\�Z�l�v���� �q�l�h�� �_�k�e�b�� �\�� �Z�g�Z�e�b�a�b�j�m�_�f�u�c�� �i�_�j�b�h�^�� �i�j�_�^�i�j�b�y�l�b�_��
�i�j�b�h�[�j�_�l�Z�e�h���i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c���h�[�h�j�m�^�h�\�Z�g�b�_���g�Z���a�g�Z�q�b�l�_�e�v�g�m�x���k�m�f�f�m���� �l�h���w�l�h���\���^�Z�g�g�h�f���k�e�m�q�Z�_����
�q�Z�s�_���\�k�_�]�h���h�a�g�Z�q�Z�_�l�����q�l�h���i�j�_�^�i�j�b�y�l�b�_���\�_�^�_�l���l�_�o�g�b�q�_�k�d�h�_���i�_�j�_�\�h�h�j�m�`�_�g�b�_���i�j�h�b�a�\�h�^�k�l�\�Z���b�e�b���_�]�h��
�j�Z�k�r�b�j�_�g�b�_���� �b�� �g�h�\�h�_�� �h�[�h�j�m�^�h�\�Z�g�b�_�� �_�s�_�� �e�b�[�h�� �g�_�� �a�Z�i�m�s�_�g�h�� �\�h�h�[�s�_���� �e�b�[�h�� �a�Z�^�_�c�k�l�\�h�\�Z�g�h�� �g�_�� �g�Z��
�i�h�e�g�m�x���f�h�s�g�h�k�l�v���>���������@������ 
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�K���^�j�m�]�h�c���k�l�h�j�h�g�u�����\�u�k�h�d�b�_���i�h�d�Z�a�Z�l�_�e�b���n�h�g�^�h�h�l�^�Z�q�b�����i�j�_�\�u�r�Z�x�s�b�_���k�j�_�^�g�b�_���a�g�Z�q�_�g�b�y���i�h 
�d�h�g�d�j�_�l�g�h�c���h�l�j�Z�k�e�b�����k�\�b�^�_�l�_�e�v�k�l�\�m�x�l���h���\�u�k�h�d�h�c���w�n�n�_�d�l�b�\�g�h�k�l�b���b�k�i�h�e�v�a�h�\�Z�g�b�y���h�k�g�h�\�g�u�o���i�j�h��
�b�a�\�h�^�k�l�\�_�g�g�u�o���n�h�g�^�h�\�� �i�j�_�^�i�j�b�y�l�b�y���� �g�h���i�j�b���w�l�h�f�� �k�e�_�^�m�_�l�� �b�f�_�l�v���\�\�b�^�m���� �q�l�h���w�l�h�l�� �n�Z�d�l�� �h�^�g�h�\�j�_��
�f�_�g�g�h���f�h�`�_�l���k�\�b�^�_�l�_�e�v�k�l�\�h�\�Z�l�v���b���h���k�g�b�`�_�g�b�b���j�_�a�_�j�\�h�\���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���f�h�s�g�h�k�l�_�c���i�j�_�^�i�j�b��
�y�l�b�y���� �H�i�j�_�^�_�e�b�l�v���� �q�l�h�� �\�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_�� �b�f�_�_�l�� �f�_�k�l�h���� �\�u�k�h�d�h�l�_�o�g�b�q�_�k�d�h�_�� �h�k�g�Z�s�_�g�b�_�� �i�j�_�^�i�j�b�y��
�l�b�y�����i�h�a�\�h�e�y�x�s�_�_���^�h�k�l�b�]�g�m�l�v�� �m�\�_�e�b�q�_�g�b�y���i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�b���l�j�m�^�Z���b�e�b���`�_���j�Z�[�h�l�Z���g�Z���i�j�_�^�_�e�_��
�\�h�a�f�h�`�g�h�k�l�_�c�� �h�[�h�j�m�^�h�\�Z�g�b�y���� �f�h�`�g�h�� �g�Z�� �h�k�g�h�\�_�� �Z�g�Z�e�b�a�Z�� �k�h�k�l�h�y�g�b�y�� �h�k�g�h�\�g�u�o�� �n�h�g�^�h�\�� �i�j�_�^�i�j�b�y��
�l�b�y���� �<���w�l�h�f�� �k�e�m�q�Z�_���g�Z�b�[�h�e�_�_���w�n�n�_�d�l�b�\�g�u�f�� �y�\�e�y�_�l�k�y���j�Z�k�q�_�l�� �d�h�w�n�n�b�p�b�_�g�l�h�\�� �h�[�g�h�\�e�_�g�b�y���� �\�u�[�u��
�l�b�y���b���]�h�^�g�h�k�l�b���b�e�b���b�a�g�h�k�Z���� 

�>�e�y�� �w�l�h�c�� �p�_�e�b�� �j�Z�k�k�q�b�l�u�\�Z�_�l�k�y�� �b�a�g�h�k�� ���k�l�h�b�f�h�k�l�g�h�c���� �h�k�g�h�\�g�u�o�� �n�h�g�^�h�\�� �i�j�_�^�i�j�b�y��
�l�b�y�����B���� 

        %100�˜
��

� 
�y�[�Z�e�Z�g�h�k�h�\�Z�K�l�h�b�f�h�k�l�v
�h�k�l�Z�l�h�q�g�Z�y�K�l�h�b�f�h�k�l�v�[�Z�e�Z�g�k�h�\�Z�y�K�l�h�b�f�h�k�l�v

�B                                (3) 

�W�d�h�g�h�f�b�q�_�k�d�Z�y�� �k�m�s�g�h�k�l�v���k�l�h�b�f�h�k�l�g�h�]�h���b�a�g�h�k�Z���h�k�g�h�\�g�u�o���n�h�g�^�h�\�� �k�h�k�l�h�b�l�� �\�� �l�h�f���� �q�l�h��
�^�Z�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�� �k�h�o�j�Z�g�g�h�k�l�v���� �k�l�_�i�_�g�v�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c��
�k�h�[�k�l�\�_�g�g�h�k�l�b�� �g�Z�� �^�Z�g�g�h�f�� �i�j�_�^�i�j�b�y�l�b�b���� �H�k�h�[�_�g�g�h�� �\�Z�`�_�g�� �i�h�d�Z�a�Z�l�_�e�v���k�l�h�b�f�h�k�l�g�h�]�h���b�a�g�h��
�k�Z�� �©�Z�d�l�b�\�g�h�c���q�Z�k�l�b�ª�� �h�k�g�h�\�g�u�o���n�h�g�^�h�\�����l���d�����b�f�_�g�g�h�� �w�l�Z�� �q�Z�k�l�v�� �k�j�_�^�k�l�\�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �h�i�j�_��
�^�_�e�y�_�l���i�j�h�b�a�\�h�^�k�l�\�_�g�g�m�x���f�h�s�g�h�k�l�v�� �i�j�_�^�i�j�b�y�l�b�y�����\�h�a�f�h�`�g�h�k�l�v���i�j�_�^�i�j�b�y�l�b�y���\�u�i�h�e�g�y�l�v��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �a�Z�d�Z�a���� �i�j�b�g�h�k�b�l�v�� �i�j�b�[�u�e�v [10, 11]���� �D�j�h�f�_�� �l�h�]�h���� �\�u�k�h�d�b�c�� �b�� �i�j�h�^�h�e�`�Z�x��
�s�b�c���j�Z�k�l�b���i�h�d�Z�a�Z�l�_�e�v�� �k�l�h�b�f�h�k�l�g�h�]�h�� �b�a�g�h�k�Z�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�� �k�l�Z�j�_�g�b�_�� �h�k�g�h�\�g�h�]�h�� �d�Z�i�b�l�Z��
�e�Z���� �I�j�b�� �k�\�h�_�\�j�_�f�_�g�g�h�f�� �g�Z�q�b�k�e�_�g�b�b�� �Z�f�h�j�l�b�a�Z�p�b�b�� �w�l�h�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �_�_�� �g�_�p�_�e�_�\�h�f�� �b�k��
�i�h�e�v�a�h�\�Z�g�b�b�� 

�?�k�e�b�������k�l�h�b�f�h�k�l�g�h�c�������b�a�g�h�k�������h�k�g�h�\�g�u�o�������n�h�g�^�h�\�������g�_�������\�u�r�_����������-35%,   �l�h�������w�l�h���k�h�h�l�\�_�l��
�k�l�\�m�_�l���g�h�j�f�Z�e�v�g�h�f�m���k�h�k�l�h�y�g�b�x�� 

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

�<�� �i�j�h�p�_�k�k�_�� �k�j�Z�\�g�b�l�_�e�v�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �\�h�a�f�h�`�g�h�� �\�h�a�g�b�d�g�h�\�_�g�b�_�� �k�e�_�^�m�x�s�b�o�� �k�b�l�m�Z�p�b�c [12, 
13]: 

1. �?�k�e�b�� �a�g�Z�q�_�g�b�y�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �\�g�_�h�[�h�j�h�l�g�h�]�h�� �d�Z�i�b�l�Z�e�Z�� ���I1������ �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �h�k�g�h�\��
�g�u�o���k�j�_�^�k�l�\�����I2�����i�j�_�^�i�j�b�y�l�b�y���f�_�g�v�r�_���Z�g�Z�e�h�]�b�q�g�u�o���m�k�l�Z�g�h�\�e�_�g�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c�����Z���\�_�e�b�q�b��
�g�Z�� �h�[�s�_�c���j�_�g�l�Z�[�_�e�v�g�h�k�l�b�����D9���� �[�h�e�v�r�_�� �m�k�l�Z�g�h�\�e�_�g�g�h�]�h���a�g�Z�q�_�g�b�y���� �l�h���^�e�y���^�Z�g�g�h�]�h���i�j�_�^�i�j�b�y�l�b�y��
�g�_�h�[�o�h�^�b�f�h�� �i�j�h�\�_�k�l�b�� �Z�g�Z�e�b�a�� �k�l�j�m�d�l�m�j�u�� �b�� �^�b�g�Z�f�b�d�b�� �h�k�g�h�\�g�u�o�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �n�h�g�^�h�\����
�h�i�j�_�^�_�e�b�l�v�� �o�Z�j�Z�d�l�_�j�� �b�� �g�Z�i�j�Z�\�e�_�g�g�h�k�l�v�� �i�j�h�b�k�r�_�^�r�b�o�� �\�� �k�l�j�m�d�l�m�j�_�� �b�a�f�_�g�_�g�b�c���� �<�h�a�f�h�`�g�h���� �g�Z��
�i�j�_�^�i�j�b�y�l�b�b���\�u�k�h�d�Z���^�h�e�y���i�Z�k�k�b�\�g�h�c���q�Z�k�l�b���n�h�g�^�h�\�����H�p�_�g�b�l�v���b�a�f�_�g�_�g�b�y���\���b�g�\�_�k�l�b�p�b�h�g�g�h�c���i�h�e�b��
�l�b�d�_���i�j�_�^�i�j�b�y�l�b�y�����I�j�h�\�_�k�l�b���n�Z�d�l�h�j�g�u�c���Z�g�Z�e�b�a���n�h�g�^�h�h�l�^�Z�q�b���b���Z�g�Z�e�b�a���b�k�i�h�e�v�a�h�\�Z�g�b�y���i�Z�j�d�Z���i�j�h��
�b�a�\�h�^�k�l�\�_�g�g�h�]�h�� �h�[�h�j�m�^�h�\�Z�g�b�y���� �H�p�_�g�b�l�v�� �w�n�n�_�d�l�b�\�g�h�k�l�v���\�Z�j�b�Z�g�l�h�\�� �d�Z�i�b�l�Z�e�v�g�u�o�� �\�e�h�`�_�g�b�c���� �<�h�a��
�f�h�`�g�h�����j�h�k�l���h�[�s�_�c���j�_�g�l�Z�[�_�e�v�g�h�k�l�b���[�u�e���^�h�k�l�b�]�g�m�l���a�Z���k�q�_�l���j�h�k�l�Z���p�_�g���g�Z���i�j�h�^�m�d�p�b�x�� 

2. �?�k�e�b�� �a�g�Z�q�_�g�b�y�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �\�g�_�h�[�h�j�h�l�g�h�]�h�� �d�Z�i�b�l�Z�e�Z�����I1������ �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �h�k�g�h�\��
�g�u�o���k�j�_�^�k�l�\�����I2�����i�j�_�^�i�j�b�y�l�b�y���[�h�e�v�r�_���Z�g�Z�e�h�]�b�q�g�u�o���m�k�l�Z�g�h�\�e�_�g�g�u�o���a�g�Z�q�_�g�b�c�����Z���\�_�e�b�q�b�g�Z���h�[�s�_�c��
�j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� ���D9���� �f�_�g�v�r�_�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h�� �m�k�l�Z�g�h�\�e�_�g�g�h�]�h�� �a�g�Z�q�_�g�b�y���� �l�h�� �g�_�h�[�o�h�^�b�f�h��
�i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �^�b�g�Z�f�b�d�m�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�����K�g�b�`�_�g�b�_�� �h�[�s�_�c�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �k�\�b�^�_�l�_�e�v��
�k�l�\�m�_�l���e�b�[�h���h���j�h�k�l�_���a�Z�l�j�Z�l���g�Z���i�j�h�b�a�\�h�^�k�l�\�h���i�j�h�^�m�d�p�b�b�����e�b�[�h���h���k�g�b�`�_�g�b�b�� �k�i�j�h�k�Z���g�Z���^�Z�g��
�g�m�x�� �i�j�h�^�m�d�p�b�x���� �G�_�h�[�o�h�^�b�f�� �Z�g�Z�e�b�a�� �a�Z�l�j�Z�l�� �g�Z�� �i�j�h�b�a�\�h�^�k�l�\�h�� �b�� �k�i�j�h�k�Z�� �g�Z�� �i�j�h�^�m�d�p�b�x���� �>�h��
�k�l�Z�l�h�q�g�h�� �o�h�j�h�r�b�_�� �d�h�w�n�n�b�p�b�_�g�l�u�� �n�h�g�^�h�h�l�^�Z�q�b�� �b�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �b�f�m�s�_�k�l�\�Z�� �]�h�\�h�j�y�l�� �h��
�l�h�f���� �q�l�h�� �\�h�a�f�h�`�g�h�� �i�j�_�^�i�j�b�y�l�b�_�� �b�k�i�h�e�v�a�m�_�l�� �\�� �k�\�h�_�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �Z�j�_�g�^�h�\�Z�g�g�h�_�� �b�f�m�s�_��
�k�l�\�h�����L�Z�d�`�_���g�_�h�[�o�h�^�b�f���Z�g�Z�e�b�a���k�l�_�i�_�g�b���n�b�a�b�q�_�k�d�h�]�h���b���f�h�j�Z�e�v�g�h�]�h���b�a�g�h�k�Z���i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h��
�h�[�h�j�m�^�h�\�Z�g�b�y�� 

3. �?�k�e�b�� �a�g�Z�q�_�g�b�y�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �h�[�s�_�c�� ���D9������ �w�n�n�_�d�l�b�\�g�h�k�l�b�� �\�g�_�h�[�h�j�h�l�g�h�]�h�� �d�Z�i�b�l�Z�e�Z��



75 
 

���I1), �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �h�k�g�h�\�g�u�o�� �k�j�_�^�k�l�\�� ���I2���� �i�j�_�^�i�j�b�y�l�b�y�� �[�h�e�v�r�_�� �Z�g�Z�e�h�]�b�q�g�u�o�� �m�k�l�Z�g�h�\�e�_�g��
�g�u�o�� �a�g�Z�q�_�g�b�c���� �l�h�� �f�h�`�g�h�� �k�^�_�e�Z�l�v�� �k�e�_�^�m�x�s�b�c�� �\�u�\�h�^���� �q�l�h�� �i�h�d�Z�a�Z�l�_�e�v�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�k�i�h�e�v�a�h��
�\�Z�g�b�y���h�k�g�h�\�g�u�o���n�h�g�^�h�\���^�h�k�l�Z�l�h�q�g�h���\�u�k�h�d�b�c. �G�h���^�Z�g�g�u�c���n�Z�d�l���f�h�`�_�l���k�\�b�^�_�l�_�e�v�k�l�\�h�\�Z�l�v���h���k�g�b��
�`�_�g�b�b���j�_�a�_�j�\�h�\���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���f�h�s�g�h�k�l�_�c���i�j�_�^�i�j�b�y�l�b�y�����>�b�Z�]�g�h�k�l�b�j�h�\�Z�l�v���i�j�b�q�b�g�m���k���q�_�f���`�_��
�i�j�b�o�h�^�b�l�k�y�� �b�f�_�l�v�� �^�_�e�h���� �\�u�k�h�d�h�l�_�o�g�b�q�_�k�d�b�f�� �h�k�g�Z�s�_�g�b�_�f�� �i�j�_�^�i�j�b�y�l�b�y���� �i�h�a�\�h�e�y�x�s�b�f�� �^�h�k�l�b�]��
�g�m�l�v�� �m�\�_�e�b�q�_�g�b�y�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�b�� �l�j�m�^�Z�� �b�e�b�� �`�_�� �k�� �n�Z�d�l�h�f�� �j�Z�[�h�l�Z�� �g�Z�� �i�j�_�^�_�e�_�� �\�h�a�f�h�`�g�h�k�l�_�c��
�h�[�h�j�m�^�h�\�Z�g�b�y�����f�h�`�g�h���g�Z���h�k�g�h�\�_���Z�g�Z�e�b�a�Z���k�h�k�l�h�y�g�b�y���h�k�g�h�\�g�u�o���n�h�g�^�h�\���i�j�_�^�i�j�b�y�l�b�y�����<���w�l�h�f���k�e�m��
�q�Z�_�� �g�Z�b�[�h�e�_�_�� �w�n�n�_�d�l�b�\�g�u�f�� �y�\�e�y�_�l�k�y�� �j�Z�k�q�_�l�� �d�h�w�n�n�b�p�b�_�g�l�h�\�� �h�[�g�h�\�e�_�g�b�y���� �\�u�[�u�l�b�y�� �b�� �]�h�^�g�h�k�l�b��
�b�e�b���b�a�g�h�k�Z. 

4. �?�k�e�b�� �a�g�Z�q�_�g�b�y�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �h�[�s�_�c�� ���D9������ �w�n�n�_�d�l�b�\�g�h�k�l�b�� �\�g�_�h�[�h�j�h�l�g�h�]�h�� �d�Z�i�b�l�Z�e�Z��
���I1), �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �h�k�g�h�\�g�u�o�� �k�j�_�^�k�l�\�� ���I2���� �i�j�_�^�i�j�b�y�l�b�y�� �f�_�g�v�r�_�� �Z�g�Z�e�h�]�b�q�g�u�o�� �m�k�l�Z�g�h�\�e�_�g��
�g�u�o���a�g�Z�q�_�g�b�c�����l�h���^�e�y���^�Z�g�g�h�]�h���i�j�_�^�i�j�b�y�l�b�y���g�_�h�[�o�h�^�b�f�h���i�j�h�\�_�k�l�b���Z�g�Z�e�b�a���k�l�j�m�d�l�m�j�u���b���^�b�g�Z�f�b��
�d�b���h�k�g�h�\�g�u�o���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���n�h�g�^�h�\�����h�i�j�_�^�_�e�b�l�v���o�Z�j�Z�d�l�_�j���b���g�Z�i�j�Z�\�e�_�g�g�h�k�l�v���i�j�h�b�k�r�_�^�r�b�o��
�\�� �k�l�j�m�d�l�m�j�_�� �b�a�f�_�g�_�g�b�c���� �H�p�_�g�b�l�v�� �b�a�f�_�g�_�g�b�y�� �\�� �b�g�\�_�k�l�b�p�b�h�g�g�h�c�� �i�h�e�b�l�b�d�_�� �i�j�_�^�i�j�b�y�l�b�y���� �I�j�h�\�_��
�k�l�b���n�Z�d�l�h�j�g�u�c���Z�g�Z�e�b�a���n�h�g�^�h�h�l�^�Z�q�b���b���Z�g�Z�e�b�a���b�k�i�h�e�v�a�h�\�Z�g�b�y���i�Z�j�d�Z���i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h���h�[�h�j�m��
�^�h�\�Z�g�b�y���� �G�_�h�[�o�h�^�b�f�� �Z�g�Z�e�b�a�� �^�b�g�Z�f�b�d�b�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �i�j�h�^�Z�`�����a�Z�l�j�Z�l�� �g�Z�� �i�j�h�b�a�\�h�^�k�l�\�h�� �b��
�k�i�j�h�k�Z�� �g�Z�� �i�j�h�^�m�d�p�b�x�����B�k�i�h�e�v�a�h�\�Z�g�b�_�� �b�f�m�s�_�k�l�\�Z�� �k�e�_�^�m�_�l�� �i�j�b�a�g�Z�l�v�� �g�_�w�n�n�_�d�l�b�\�g�u�f���� �B�f�m��
�s�_�k�l�\�h�� �m�g�b�l�Z�j�g�h�]�h�� �i�j�_�^�i�j�b�y�l�b�y�� �j�_�d�h�f�_�g�^�m�_�l�k�y�� �\�u�\�_�k�l�b�� �b�a�� �n�_�^�_�j�Z�e�v�g�h�c �b�e�b�� �j�_�]�b�h�g�Z�e�v��
�g�h�c �k�h�[�k�l�\�_�g�g�h�k�l�b�� 

5. �?�k�e�b���a�g�Z�q�_�g�b�y���w�n�n�_�d�l�b�\�g�h�k�l�b���\�g�_�h�[�h�j�h�l�g�h�]�h���d�Z�i�b�l�Z�e�Z�����I1�����i�j�_�^�i�j�b�y�l�b�y���[�h�e�v�r�_���Z�g�Z��
�e�h�]�b�q�g�u�o�� �m�k�l�Z�g�h�\�e�_�g�g�u�o�� �a�g�Z�q�_�g�b�c���� �Z�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �h�k�g�h�\�g�u�o�� �k�j�_�^�k�l�\�� ���I2���� �f�_�g�v�r�_�� �m�k�l�Z�g�h�\��
�e�_�g�g�u�o���a�g�Z�q�_�g�b�c�����l�h���f�h�`�g�h���k�^�_�e�Z�l�v���k�e�_�^�m�x�s�b�_���\�u�\�h�^�u�����N�h�g�^�h�h�l�^�Z�q�Z���i�j�_�\�u�r�Z�_�l���k�j�_�^�g�_�h�l��
�j�Z�k�e�_�\�u�_�� �a�g�Z�q�_�g�b�y���� �H�[�t�z�f�� �b�f�_�x�s�b�o�k�y�� �h�k�g�h�\�g�u�o�� �k�j�_�^�k�l�\�� �k�h�h�l�\�_�l�k�l�\�m�_�l�� �f�Z�k�r�l�Z�[�m��
�[�b�a�g�_�k�Z�����I�j�b���w�l�h�f���w�n�n�_�d�l�b�\�g�h�k�l�v���b�k�i�h�e�v�a�h�\�Z�g�b�y���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���Z�d�l�b�\�h�\���i�h���j�_�a�m�e�v�l�Z�l�Z�f��
�h�l���h�k�g�h�\�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���g�b�`�_���k�j�_�^�g�_�h�l�j�Z�k�e�_�\�u�o���a�g�Z�q�_�g�b�c�����G�_�h�[�o�h�^�b�f���Z�g�Z�e�b�a���k�l�j�m�d�l�m�j�u���k�_��
�[�_�k�l�h�b�f�h�k�l�b�� �i�j�h�^�m�d�p�b�b�� �b�� �k�l�j�m�d�l�m�j�u�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���Z�d�l�b�\�h�\�� �\�� �q�Z�k�l�b�� �h�[�j�Z�a�h�\�Z�\�r�b�o�k�y�� �^�_��
�[�b�l�h�j�k�d�h�c���a�Z�^�h�e�`�_�g�g�h�k�l�b���b���a�Z�i�Z�k�h�\�����<�u�k�h�d�b�_���a�g�Z�q�_�g�b�y���d�h�w�n�n�b�p�b�_�g�l�Z���n�h�g�^�h�h�l�^�Z�q�b���f�h�]�m�l��
�k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v���^�\�m�f���d�j�Z�c�g�b�f���k�e�m�q�Z�y�f�����k�g�b�`�_�g�b�_���j�_�a�_�j�\�h�\���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���f�h�s�g�h�k�l�_�c��
�i�j�_�^�i�j�b�y�l�b�y�� �b�e�b�� �_�]�h�� �\�u�k�h�d�h�l�_�o�g�b�q�_�k�d�h�_�� �h�k�g�Z�s�_�g�b�_���� �i�h�\�u�r�Z�x�s�_�_�� �a�g�Z�q�_�g�b�_�� �^�Z�g�g�h�]�h�� �d�h�w�n��
�n�b�p�b�_�g�l�Z�� �b�� �h�k�l�Z�\�e�y�x�s�_�_�� �k�h�e�b�^�g�u�c�� �j�_�a�_�j�\�� �f�h�s�g�h�k�l�b���� �D�h�g�d�j�_�l�b�a�b�j�h�\�Z�l�v�� �k�b�l�m�Z�p�b�x�� �i�h�f�h��
�]�Z�_�l���Z�g�Z�e�b�a���k�h�k�l�h�y�g�b�y���h�k�g�h�\�g�u�o���n�h�g�^�h�\���i�j�_�^�i�j�b�y�l�b�y���k���j�Z�k�q�_�l�h�f���d�h�w�n�n�b�p�b�_�g�l�h�\���h�[�g�h�\�e�_��
�g�b�y�����\�u�[�u�l�b�y���b���]�h�^�g�h�k�l�b���b�e�b���b�a�g�h�k�Z��. 

6. �?�k�e�b�� �a�g�Z�q�_�g�b�y�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �\�g�_�h�[�h�j�h�l�g�h�]�h�� �d�Z�i�b�l�Z�e�Z�����I 1) �i�j�_�^�i�j�b�y�l�b�y��
�f�_�g�v�r�_�� �Z�g�Z�e�h�]�b�q�g�u�o�� �m�k�l�Z�g�h�\�e�_�g�g�u�o�� �a�g�Z�q�_�g�b�c���� �Z�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �h�k�g�h�\�g�u�o�� �k�j�_�^�k�l�\�� ���I2) 
�[�h�e�v�r�_���Z�g�Z�e�h�]�b�q�g�u�o���m�k�l�Z�g�h�\�e�_�g�g�u�o���a�g�Z�q�_�g�b�c�����l�h���f�h�`�g�h���k�^�_�e�Z�l�v���k�e�_�^�m�x�s�b�_���\�u�\�h�^�u�����N�h�g��
�^�h�h�l�^�Z�q�Z�� �f�_�g�v�r�_�� �k�j�_�^�g�_�h�l�j�Z�k�e�_�\�u�o�� �a�g�Z�q�_�g�b�c���� �H�[�t�z�f �g�Z�e�b�q�g�u�o�� �h�k�g�h�\�g�u�o�� �k�j�_�^�k�l�\�� �i�j�_�\�u��
�r�Z�_�l���i�h�l�j�_�[�g�h�k�l�b���[�b�a�g�_�k�Z�����\�_�^�m�s�_�]�h�k�y���i�j�_�^�i�j�b�y�l�b�_�f. �<�h�a�f�h�`�g�h�����g�Z���i�j�_�^�i�j�b�y�l�b�b���\�u�k�h��
�d�Z���^�h�e�y���i�Z�k�k�b�\�g�h�c���q�Z�k�l�b���n�h�g�^�h�\�����H�p�_�g�b�l�v�� �b�a�f�_�g�_�g�b�y���\�� �b�g�\�_�k�l�b�p�b�h�g�g�h�c���i�h�e�b�l�b�d�_���i�j�_�^��
�i�j�b�y�l�b�y���� �I�j�h�\�_�k�l�b�� �n�Z�d�l�h�j�g�u�c�� �Z�g�Z�e�b�a�� �n�h�g�^�h�h�l�^�Z�q�b�� �b�� �Z�g�Z�e�b�a�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �i�Z�j�d�Z��
�i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h�� �h�[�h�j�m�^�h�\�Z�g�b�y���� �H�p�_�g�b�l�v�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �\�Z�j�b�Z�g�l�h�\�� �d�Z�i�b�l�Z�e�v�g�u�o��
�\�e�h�`�_�g�b�c���� �I�j�b�� �w�l�h�f�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�v�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �Z�d�l�b�\�h�\�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �h�l�� �h�k��
�g�h�\�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �\�u�r�_�� �k�j�_�^�g�_�h�l�j�Z�k�e�_�\�u�o �a�g�Z�q�_�g�b�c���� �I�h�k�e�_�^�g�_�_���� �\�h�a�f�h�`�g�h���� �k�\�y�a�Z�g�h�� �k��
�d�h�g�t�x�g�d�l�m�j�g�u�f�� �j�h�k�l�h�f�� �p�_�g�� �g�Z�� �i�j�h�^�m�d�p�b�x�� �i�j�_�^�i�j�b�y�l�b�y�� �b�e�b�� �w�n�n�_�d�l�b�\�g�h�c�� �j�Z�[�h�l�h�c��
�i�j�_�^�i�j�b�y�l�b�y���i�h���i�h�\�u�r�_�g�b�x���h�[�h�j�Z�q�b�\�Z�_�f�h�k�l�b���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �Z�d�l�b�\�h�\�� 

�H�k�h�[�h�_�� �\�g�b�f�Z�g�b�_�� �k�e�_�^�m�_�l�� �m�^�_�e�y�l�v�� �Z�g�Z�e�b�a�m�� �w�n�n�_�d�l�b�\�g�h�k�l�b�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �h�[�t�_�d�l�h�\��
�g�_�a�Z�\�_�j�r�z�g�g�h�]�h�� �k�l�j�h�b�l�_�e�v�k�l�\�Z�� �k�� �p�_�e�v�x�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c�� �i�h�� �h�l�q�m�`�^�_�g�b�x�� �h�[�t�_�d�l�h�\�� �g�_�a�Z��
�\�_�j�r�z�g�g�h�]�h���k�l�j�h�b�l�_�e�v�k�l�\�Z���b�e�b���a�Z�\�_�j�r�_�g�b�x���b�o���k�l�j�h�b�l�_�e�v�k�l�\�Z [14].  

�K���p�_�e�v�x���i�j�b�g�y�l�b�y���d�h�g�d�j�_�l�g�h�]�h���m�i�j�Z�\�e�_�g�q�_�k�d�h�]�h���j�_�r�_�g�b�y���i�h���^�Z�g�g�h�f�m���\�h�i�j�h�k�m���h�k�m�s�_�k�l�\��
�e�y�_�l�k�y���j�Z�k�q�_�l���d�h�w�n�n�b�p�b�_�g�l�Z �b�g�\�_�k�l�b�p�b�h�g�g�h�c���Z�d�l�b�\�g�h�k�l�b�����D8�����d�Z�d���q�Z�k�l�g�h�_���h�l�� �^�_�e�_�g�b�y�� �k�l�h�b��
�f�h�k�l�b���g�_�a�Z�\�_�j�r�_�g�g�h�]�h���k�l�j�h�b�l�_�e�v�k�l�\�Z���g�Z���h�[�s�m�x���k�l�h�b�f�h�k�l�v���\�g�_�h�[�h�j�h�l�g�u�o���Z�d�l�b�\�h�\�� 
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 �l�\�Z�k�l�j�h�b�l�_�e�v�k �g�h�]�h�g�_�a�Z�\�_�j�r�_�g �k�l�h�b�f�h�k�l�v
8 �‹�n�h�j�f�Z�K�l�j

�D �                                         (4) 

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

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

1. �<�� �l�h�f�� �k�e�m�q�Z�_���� �d�h�]�^�Z �a�g�Z�q�_�g�b�_�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �b�g�\�_�k�l�b�p�b�h�g�g�h�c�� �Z�d�l�b�\�g�h�k�l�b�� ���D8), 
�f�_�g�v�r�_�_ �g�h�j�f�Z�l�b�\�g�h�]�h���a�g�Z�q�_�g�b�y���^�e�y���i�j�_�^�i�j�b�y�l�b�c �Z�g�Z�e�h�]�b�q�g�h�c���h�l�j�Z�k�e�_�\�h�c���i�j�b�g�Z�^�e�_�`�g�h�k�l�b 
�m�k�l�Z�g�h�\�e�_�g�g�h�]�h���a�g�Z�q�_�g�b�y�� �l�h���w�l�h �f�h�`�_�l�� �k�\�b�^�_�l�_�e�v�k�l�\�h�\�Z�l�v���h���g�_�^�h�k�l�Z�l�h�q�g�h�c�� �b�g�\�_�k�l�b�p�b�h�g��
�g�h�c���Z�d�l�b�\�g�h�k�l�b�����<���l�h���`�_���\�j�_�f�y���i�j�b���g�_�h�i�j�Z�\�^�Z�g�g�h���\�u�k�h�d�b�o���a�g�Z�q�_�g�b�y�o���^�Z�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y��
�k�e�_�^�m�_�l�� �i�j�h�\�_�k�l�b�� �Z�g�Z�e�b�a �i�h�d�Z�a�Z�l�_�e�_�c�� ���D9���� �I1���� �I2���� �b�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y��
���m�l�j�Z�l�u�����i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b�����D3�������?�k�e�b���i�h�d�Z�a�Z�l�_�e�b�����D9�����I1�����I2�����g�b�`�_���m�k�l�Z�g�h�\�e�_�g�g�u�o���a�g�Z��
�q�_�g�b�c�� �b�� �\�_�e�b�q�b�g�Z�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� ���m�l�j�Z�l�u���� �i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b�� ���D3) 
�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �g�Z�e�b�q�b�b�� �m�]�j�h�a�u�� �m�l�j�Z�l�u�� �i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b���� �l�h�� �f�h�`�g�h�� �k�^�_�e�Z�l�v�� �\�u�\�h�^�� �h��
�g�_�i�j�Z�\�b�e�v�g�h�c�� �k�l�j�Z�l�_�]�b�b�� �j�Z�a�\�b�l�b�y�� �i�j�_�^�i�j�b�y�l�b�y���� �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �b�f�m�s�_�k�l�\�Z�� �k�e�_�^�m�_�l��
�i�j�b�a�g�Z�l�v�� �g�_�w�n�n�_�d�l�b�\�g�u�f���� �B�f�m�s�_�k�l�\�h�� �m�g�b�l�Z�j�g�h�]�h�� �i�j�_�^�i�j�b�y�l�b�y�� �j�_�d�h�f�_�g�^�m�_�l�k�y���\�u�\�_��
�k�l�b���b�a���n�_�^�_�j�Z�e�v�g�h�c���k�h�[�k�l�\�_�g�g�h�k�l�b���� 

2. �?�k�e�b���a�g�Z�q�_�g�b�_���d�h�w�n�n�b�p�b�_�g�l�Z���b�g�\�_�k�l�b�p�b�h�g�g�h�c���Z�d�l�b�\�g�h�k�l�b�����D8�����[�h�e�v�r�_�����q�_�f���a�g�Z�q�_��
�g�b�_���Z�g�Z�e�h�]�b�q�g�h�]�h���m�k�l�Z�g�h�\�e�_�g�g�h�_���a�g�Z�q�_�g�b�_���b���i�j�b���w�l�h�f���\�_�e�b�q�b�g�u���j�_�g�l�Z�[�_�e�v�g�h�k�l�b���h�[�s�_�c�����D9), 
�w�n�n�_�d�l�b�\�g�h�k�l�b�� �\�g�_�h�[�h�j�h�l�g�h�]�h�� �d�Z�i�b�l�Z�e�Z�� ���I1������ �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �h�k�g�h�\�g�u�o�� �k�j�_�^�k�l�\�� ���I2���� �i�j�_�^��
�i�j�b�y�l�b�y���[�h�e�v�r�_���Z�g�Z�e�h�]�b�q�g�u�o���m�k�l�Z�g�h�\�e�_�g�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c�����l�h���^�e�y�� �^�Z�g�g�h�]�h���i�j�_�^�i�j�b�y�l�b�y���k�e�_��
�^�m�_�l�� �i�j�h�\�_�k�l�b���i�j�h�\�_�j�d�m�� �l�_�d�m�s�_�]�h���n�b�g�Z�g�k�h�\�h�]�h�� �k�h�k�l�h�y�g�b�y���g�Z�� �k�h�h�l�\�_�l�k�l�\�b�_�� �i�h�e�h�`�b�l�_�e�v��
�g�h�f�m�� �a�g�Z�q�_�g�b�x�� �j�_�c�l�b�g�]�h�\�h�c�� �h�p�_�g�d�b�� �b�g�\�_�k�l�b�p�b�h�g�g�h�c�� �i�j�b�\�e�_�d�Z�l�_�e�v�g�h�k�l�b���� �L�Z�d�`�_�� �g�_�h�[�o�h��
�^�b�f���Z�g�Z�e�b�a���k�h�k�l�h�y�g�b�y���h�k�g�h�\�g�u�o���n�h�g�^�h�\���g�Z���h�k�g�h�\�_���j�Z�k�q�_�l�Z���d�h�w�n�n�b�p�b�_�g�l�h�\���h�[�g�h�\�e�_�g�b�y�����\�u��
�[�u�l�b�y�� �b�� �]�h�^�g�h�k�l�b�� �k�� �m�q�_�l�h�f�� �n�b�a�b�q�_�k�d�h�]�h�� �b�� �f�h�j�Z�e�v�g�h�]�h�� �b�a�g�h�k�Z�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�]�h�� �h�[�h�j�m�^�h��
�\�Z�g�b�y�� 

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

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

%100�˜� 
�Z�j�_�g�^�m�\�k�^�Z�g�g�h�]�h�b�f�m�s�_�k�l�\�Z�k�l�h�b�f�h�k�l�v�;�Z�e�Z�g�k�h�\�Z�y

�Z�j�_�g�^�u�h�l�>�h�o�h�^�u
�J�Z�j                                               (5) 

�?�k�e�b�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �d�h�f�f�_�j�q�_�k�d�h�]�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �n�_�^�_�j�Z�e�v�g�h�c�� �k�h�[�k�l�\�_�g�g�h�k�l�b�� �\�u��
�r�_�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� �h�k�g�h�\�g�u�o�� �k�j�_�^�k�l�\�� ���I2), �l�h�� �b�f�m�s�_�k�l�\�h���� �k�^�Z�g�g�h�_�� �\�� �Z�j�_�g�^�m���� �k�e�_�^�m�_�l�� �h�l�g�_��
�k�l�b�� �d�� �n�_�^�_�j�Z�e�v�g�h�c�� �k�h�[�k�l�\�_�g�g�h�k�l�b���� �g�Z�o�h�^�y�s�_�c�k�y�� �\�� �d�h�f�f�_�j�q�_�k�d�h�f�� �b�k�i�h�e�v�a�h�\�Z�g�b�b���� �K�e�_��
�^�m�_�l���i�j�h�\�_�k�l�b���j�_�h�j�]�Z�g�b�a�Z�p�b�x���i�j�_�^�i�j�b�y�l�b�y���k���p�_�e�v�x���h�l�q�m�`�^�_�g�b�y���n�_�^�_�j�Z�e�v�g�h�c���k�h�[�k�l�\�_�g�g�h��
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�g�Z�o�h�^�y�s�_�c�k�y�� �\�� �d�h�f�f�_�j�q�_�k�d�h�f�� �b�k�i�h�e�v�a�h�\�Z�g�b�b���� �K�e�_�^�m�_�l�� �i�j�h�\�_�k�l�b�� �j�_�h�j�]�Z�g�b�a�Z�p�b�x�� �i�j�_�^�i�j�b�y�l�b�y���k��
�p�_�e�v�x���h�l�q�m�`�^�_�g�b�y���n�_�^�_�j�Z�e�v�g�h�c���k�h�[�k�l�\�_�g�g�h�k�l�b�����g�Z�o�h�^�y�s�_�c�k�y���\���d�h�f�f�_�j�q�_�k�d�h�f�� �b�k�i�h�e�v�a�h�\�Z��
�g�b�b�����b���^�Z�e�v�g�_�c�r�_�c���i�j�b�\�Z�l�b�a�Z�p�b�b���w�l�h�c���q�Z�k�l�b���g�_�^�\�b�`�b�f�h�]�h���b�f�m�s�_�k�l�\�Z���� 

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

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

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

�I�j�b�� �k�h�h�l�\�_�l�k�l�\�b�b�� �i�h�e�m�q�_�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �i�j�_�^�i�j�b�y�l�b�y�� �h�l�j�Z�k�e�_�\�u�f��
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�\�h�i�h�e�h�`�g�h�c�� �k�b�l�m�Z�p�b�b�� �f�h�`�g�h�� �k�d�Z�a�Z�l�v�� �h�� �l�h�f���� �q�l�h�� �\�� �^�_�y�l�_�e�v�g�h�k�l�b�� �h�j�]�Z�g�b�a�Z�p�b�b�� �n�b�d�k�b�j�m�x�l�k�y��
�h�i�j�_�^�_�e�_�g�g�u�_�� �i�j�h�[�e�_�f�u���� �_�_�� �Z�^�Z�i�l�Z�p�b�y�� �d�� �k�h�\�j�_�f�_�g�g�u�f�� �j�u�g�h�q�g�u�f�� �m�k�e�h�\�b�y�f�� �i�j�h�b�k�o�h�^�b�l��
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�;�e�h�d-�k�o�_�f�Z�� �i�j�_�^�e�Z�]�Z�_�f�h�]�h�� �Z�e�]�h�j�b�l�f�Z�� �Z�g�Z�e�b�a�Z�� �n�b�g�Z�g�k�h�\�h�]�h�� �k�h�k�l�h�y�g�b�y�� �i�j�_�^�i�j�b�y�l�b�y �i�j�b��
�\�_�^�_�g�Z �g�Z���j�b�k����2 [15]. 
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�H�D�M�>�����b���h�l�q�_�l�m���h���n�b�g�Z�g�k�h�\�u�o���j�_�a�m�e�v�l�Z�l�Z�o ���n�h�j�f�Z���‹�������i�h���H�D�M�>�������I�h�e�m�q�_�g�g�u�c���f�Z�l�_�j�b�Z�e���Z�g�Z��
�e�b�a�b�j�m�x�l���^�e�y���l�h�]�h�����q�l�h�[�u���k�^�_�e�Z�l�v���h�[�t�_�d�l�b�\�g�u�c���\�u�\�h�^���h���^�_�y�l�_�e�v�g�h�k�l�b���i�j�_�^�i�j�b�y�l�b�y���g�Z���d�h�g�d�j�_�l��
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�g�u�c�� �f�h�f�_�g�l�� �\�j�_�f�_�g�b���� �I�j�_�^�k�l�Z�\�e�y�_�l�k�y���� �q�l�h�� �g�Z�� �h�k�g�h�\�_�� �^�Z�g�g�u�o�� �^�h�d�m�f�_�g�l�h�\�� �m�`�_�� �\�i�h�e�g�_�� �f�h�`�g�h��
�m�\�b�^�_�l�v�� �k�b�l�m�Z�p�b�x���� �k�e�h�`�b�\�r�m�x�k�y�� �\�� �n�b�g�Z�g�k�h�\�h�c�� �k�n�_�j�_�� �o�h�a�y�c�k�l�\�m�x�s�_�]�h�� �k�m�[�t�_�d�l�Z���� �m�\�b�^�_�l�v�� �g�_��
�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�m�x���k�l�j�m�d�l�m�j�m���[�Z�e�Z�g�k�Z���i�j�_�^�i�j�b�y�l�b�y�� 

 
�J�b�k����2 

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

�¾ �d�h�w�n�n�b�p�b�_�g�l���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b�����D1); 
�¾ �d�h�w�n�n�b�p�b�_�g�l���h�[�_�k�i�_�q�_�g�g�h�k�l�b���k�h�[�k�l�\�_�g�g�u�f�b���k�j�_�^�k�l�\�Z�f�b�����D2); 
�¾ �d�h�w�n�n�b�p�b�_�g�l���\�h�k�k�l�Z�g�h�\�e�_�g�b�y�����m�l�j�Z�l�u�����i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�b�����D3). 

������ �D�h�w�n�n�b�p�b�_�g�l�� �l�_�d�m�s�_�c�� �e�b�d�\�b�^�g�h�k�l�b�� ���D1������ �>�Z�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �b�e�e�x�k�l�j�b�j�m�_�l�� �k�b�l�m�Z��
�p�b�x�����h�l�g�h�k�y�s�m�x�k�y���d���i�h�l�_�g�p�b�Z�e�m���^�_�c�k�l�\�b�c���i�j�_�^�i�j�b�y�l�b�y���\���g�Z�k�l�h�y�s�b�c���f�h�f�_�g�l���i�j�b���\�_�^�_�g�b�b���j�Z�a��
�g�h�h�[�j�Z�a�g�u�o�� �o�h�a�y�c�k�l�\�_�g�g�u�o�� �h�i�_�j�Z�p�b�c���� �H�g�� �i�h�d�Z�a�u�\�Z�_�l���� �k�d�h�e�v�d�h�� �h�[�h�j�h�l�g�u�o�� �k�j�_�^�k�l�\�� �b�f�_�_�l�k�y�� �\��
�g�Z�e�b�q�b�b�����G�Z�k�d�h�e�v�d�h���w�n�n�_�d�l�b�\�g�Z���d�h�f�i�Z�g�b�y���\���k�\�h�_�c���i�h�\�k�_�^�g�_�\�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b�����d�Z�d���f�h�`�g�h���h�o�Z��
�j�Z�d�l�_�j�b�a�h�\�Z�l�v�� �_�_�� �h�l�g�h�r�_�g�b�y�� �k�� �i�Z�j�l�g�_�j�Z�f�b���� �g�Z�k�d�h�e�v�d�h���k�\�h�_�\�j�_�f�_�g�g�h�� �h�g�Z�� �b�k�i�h�e�g�y�_�l�� �\�k�_�� �i�e�Z�l�_��
�`�b�����d�h�l�h�j�u�_���g�h�k�y�l���h�[�y�a�Z�l�_�e�v�g�u�c���o�Z�j�Z�d�l�_�j�����?�k�e�b���m���i�j�_�^�i�j�b�y�l�b�y���_�k�l�v���k�j�h�q�g�u�_���h�[�y�a�Z�l�_�e�v�k�l�\�Z�����l�h��
�h�g�h���^�h�e�`�g�h���b�o���k�\�h�_�\�j�_�f�_�g�g�h���i�h�]�Z�r�Z�l�v�����h���q�_�f �l�Z�d�`�_���^�Z�_�l���i�j�_�^�k�l�Z�\�e�_�g�b�_���D1. 

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

                                   )1(
1500.
1200.

1 �‹�n�h�j�f�Z
�K�l�j
�K�l�j

�D �                                               (6) 

�I�h�� �n�h�j�f�m�e�_���� �i�h�^�k�l�Z�\�b�\�� �g�_�h�[�o�h�^�b�f�u�_�� �p�b�n�j�u���� �f�h�`�g�h�� �i�h�^�k�q�b�l�Z�l�v�� �a�g�Z�q�_�g�b�_�� �^�Z�g�g�h�]�h��
�d�h�w�n�n�b�p�b�_�g�l�Z���� �?�k�e�b�� �h�g�� �k�g�b�a�b�e�k�y�� �a�Z�� �b�k�d�h�f�u�c�� �i�_�j�b�h�^���� �l�h�� �i�j�_�^�i�j�b�y�l�b�_�� �l�_�j�i�b�l�� �m�[�u�l�d�b���� �?�]�h��
�\�h�a�f�h�`�g�h�k�l�b���i�h���h�[�_�k�i�_�q�_�g�b�x���\�k�_�o���g�_�h�[�o�h�^�b�f�u�o���i�e�Z�l�_�`�_�c���k�g�b�`�Z�x�l�k�y�����:�d�l�b�\�u���h�j�]�Z�g�b�a�Z�p�b�b��
�m�`�_�� �l�_�j�y�x�l�� �i�j�_�`�g�x�x�� �e�b�d�\�b�^�g�h�k�l�v���� �D�h�w�n�n�b�p�b�_�g�l�� �l�_�d�m�s�_�c�� �e�b�d�\�b�^�g�h�k�l�b�� �i�h�d�Z�a�u�\�Z�_�l�� �q�b�k�l�h��
�l�_�h�j�_�l�b�q�_�k�d�m�x�� �\�h�a�f�h�`�g�h�k�l�v�� �i�j�_�^�i�j�b�y�l�b�y�� �j�Z�k�k�q�b�l�Z�l�v�k�y�� �i�h�� �k�\�h�b�f�� �h�[�y�a�Z�l�_�e�v�k�l�\�Z�f�� �a�Z�� �k�q�_�l��
�h�[�h�j�h�l�g�u�o�� �Z�d�l�b�\�h�\���� �G�h�� �\�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_�� �k�e�_�^�m�_�l�� �b�f�_�l�v�� �\�\�b�^�m���� �q�l�h���\�� �k�h�k�l�Z�\�� �h�[�h�j�h�l�g�u�o��
�k�j�_�^�k�l�\���\�d�e�x�q�Z�_�l�k�y���b���^�_�[�b�l�h�j�k�d�Z�y���a�Z�^�h�e�`�_�g�g�h�k�l�v�����\���l�h�f���q�b�k�e�_���b���[�_�a�g�Z�^�_�`�g�Z�y�����Z���l�Z�d�`�_���a�Z�i�Z��
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�k�u�� �\�� �q�b�k�e�_���d�h�l�h�j�u�o���f�h�]�m�l�� �[�u�l�v���b�� �g�_�e�b�d�\�b�^�g�u�_�� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �k�l�h�b�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �i�h�d�Z��
�a�Z�l�_�e�v�� �d�h�w�n�n�b�p�b�_�g�l �D1 �y�\�e�y�_�l�k�y�� �f�g�h�]�h�n�Z�d�l�h�j�g�u�f�� �b�� �f�h�`�_�l�� �^�Z�l�v�� �i�j�_�^�k�l�Z�\�e�_�g�b�_���h�� �^�_�y�l�_�e�v��
�g�h�k�l�b���d�h�f�i�Z�g�b�b���\���j�Z�f�d�Z�o���g�_�k�d�h�e�v�d�b�o���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���Z�k�i�_�d�l�h�\�� 

�������D�h�w�n�n�b�p�b�_�g�l���h�[�_�k�i�_�q�_�g�g�h�k�l�b���k�h�[�k�l�\�_�g�g�u�f�b���k�j�_�^�k�l�\�Z�f�b�����D2�������<�u�y�k�g�b�\���a�g�Z�q�_�g�b�_���m�d�Z��
�a�Z�g�g�h�]�h�� �d�h�w�n�n�b�p�b�_�g�l�Z���� �f�h�`�g�h�� �m�\�b�^�_�l�v���� �b�f�_�_�l�� �e�b�� �h�j�]�Z�g�b�a�Z�p�b�y�� �g�_�h�[�o�h�^�b�f�u�_�� �h�[�h�j�h�l�g�u�_�� �k�j�_�^��
�k�l�\�Z�����D�Z�d���b�a�\�_�k�l�g�h���b�a���a�Z�d�h�g�h�f�_�j�g�h�k�l�_�c���w�d�h�g�h�f�b�q�_�k�d�h�c���g�Z�m�d�b�����g�Z�e�b�q�b�_���k�h�[�k�l�\�_�g�g�u�o���h�[�h�j�h�l�g�u�o��
�k�j�_�^�k�l�\�� �h�a�g�Z�q�Z�_�l�� �n�b�g�Z�g�k�h�\�m�x�� �m�k�l�h�c�q�b�\�h�k�l�v���o�h�a�y�c�k�l�\�m�x�s�_�]�h�� �k�m�[�t�_�d�l�Z���� �<�� �k�h�\�j�_�f�_�g�g�h�c�� �j�u�g�h�q��
�g�h�c���k�b�l�m�Z�p�b�b���g�_�h�i�j�_�^�_�e�_�g�g�h�k�l�b���b���i�h�k�l�h�y�g�g�h�c���l�m�j�[�m�e�_�g�l�g�h�k�l�b���a�g�Z�q�_�g�b�_���w�l�h�]�h���i�h�d�Z�a�Z�l�_�e�y���q�j�_�a�\�u��
�q�Z�c�g�h���\�Z�`�g�h���^�e�y���h�[�t�_�d�l�b�\�g�h�]�h���i�h�g�b�f�Z�g�b�y���w�n�n�_�d�l�b�\�g�h�k�l�b���^�_�y�l�_�e�v�g�h�k�l�b���i�j�_�^�i�j�b�y�l�b�y�� 

�D�h�w�n�n�b�p�b�_�g�l�� �h�[�_�k�i�_�q�_�g�g�h�k�l�b�� �k�h�[�k�l�\�_�g�g�u�f�b�� �k�j�_�^�k�l�\�Z�f�b���h�i�j�_�^�_�e�y�_�l�k�y�� �d�Z�d�� �h�l�g�h�r�_�g�b�_��
�k�h�[�k�l�\�_�g�g�u�o���k�j�_�^�k�l�\�����g�Z�o�h�^�y�s�b�o�k�y���\ �h�[�h�j�h�l�_���d�h���\�k�_�c���\�_�e�b�q�b�g�_���h�[�h�j�h�l�g�u�o���k�j�_�^�k�l�\�� 
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2 �‹�n�h�j�f�Z

�K�l�j
�K�l�j

K
��

�                                               (7) 

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

������ �D�h�w�n�n�b�p�b�_�g�l�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� ���m�l�j�Z�l�u���� �i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�b�� ���D3������ �I�h�d�Z�a�u�\�Z�_�l���� �\��
�k�h�k�l�h�y�g�b�b���e�b���h�j�]�Z�g�b�a�Z�p�b�y���\�h�k�k�l�Z�g�h�\�b�l�v���i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�v���\���h�i�j�_�^�_�e�_�g�g�u�c���f�h�f�_�g�l���\�j�_�f�_�g�b����
�L�Z�d�`�_���^�Z�g�g�u�c���d�h�w�n�n�b�p�b�_�g�l���h�i�j�_�^�_�e�y�_�l���b���m�l�j�Z�l�m���i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�b���i�j�_�^�i�j�b�y�l�b�y�����D�Z�d���b�a�\�_�k�l��
�g�h���� �_�k�e�b�� �m�� �h�j�]�Z�g�b�a�Z�p�b�b�� �g�_�l�� �\�h�a�f�h�`�g�h�k�l�b�� �h�i�e�Z�q�b�\�Z�l�v�� �k�\�h�b�� �k�q�_�l�Z���� �l�h�� �b�� �h �_�_�� �^�_�y�l�_�e�v�g�h�k�l�b�� �l�h�]�^�Z��
�f�h�`�g�h���k�m�^�b�l�v���h�q�_�g�v���k�^�_�j�`�Z�g�g�h�����i�j�Z�d�l�b�q�_�k�d�b���[�_�a���d�Z�d�b�o-�e�b�[�h���i�_�j�k�i�_�d�l�b�\�� 

�D�h�w�n�n�b�p�b�_�g�l���\�h�k�k�l�Z�g�h�\�e�_�g�b�y�����m�l�j�Z�l�u�����i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�b�����D3) �j�Z�k�k�q�b�l�u�\�Z�_�l�k�y���d�Z�d���h�l��
�g�h�r�_�g�b�_���d�h�w�n�n�b�p�b�_�g�l�Z���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b�����D1�����d���_�]�h���g�h�j�f�Z�l�b�\�g�h�f�m �a�g�Z�q�_�g�b�x����KN). �D�h�w�n��
�n�b�p�b�_�g�l���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b �i�h���j�Z�k�q�_�l�m���\�u�q�b�k�e�y�_�l�k�y �d�Z�d���k�m�f�f�Z���n�Z�d�l�b�q�_�k�d�h�]�h���a�g�Z�q�_�g�b�y���d�h�w�n��
�n�b�p�b�_�g�l�Z���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b���g�Z���d�h�g�_�p���h�l�q�_�l�g�h�]�h���i�_�j�b�h�^�Z���b���b�a�f�_�g�_�g�b�y���a�g�Z�q�_�g�b�y���w�l�h�]�h���d�h�w�n��
�n�b�p�b�_�g�l�Z���f�_�`�^�m���h�d�h�g�q�Z�g�b�_�f���b���g�Z�q�Z�e�h�f���h�l�q�_�l�g�h�]�h���i�_�j�b�h�^�Z���\���i�_�j�_�k�q�_�l�_���g�Z���m�k�l�Z�g�h�\�e�_�g�g�u�c���i�_�j�b��
�h�^���\�h�k�k�l�Z�g�h�\�e�_�g�b�y�����m�l�j�Z�l�u�����i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�b���� 

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

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

�¾ �h���i�j�b�a�g�Z�g�b�b���k�l�j�m�d�l�m�j�u���[�Z�e�Z�g�k�Z���i�j�_�^�i�j�b�y�l�b�y���g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�c�����Z���i�j�_�^�i�j�b�y�l�b�y��- �g�_��
�i�e�Z�l�z�`�_�k�i�h�k�h�[�g�u�f�� 

�¾ �w�l�h���y�\�e�y�x�l�k�y���h�k�g�h�\�Z�g�b�_�f���^�e�y���i�h�^�]�h�l�h�\�d�b �m�i�j�Z�\�e�_�g�q�_�k�d�b�o���j�_�r�_�g�b�c�����\���q�Z�k�l�g�h�k�l�b�����i�h���i�j�b��
�\�Z�l�b�a�Z�p�b�b���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���i�j�_�^�i�j�b�y�l�b�c�� 
�H�k�g�h�\�h�c�� �^�e�y���i�j�b�g�y�l�b�y���l�Z�d�b�o�� �j�_�r�_�g�b�y�� �f�h�`�_�l�� �y�\�e�y�l�v�k�y�� �k�e�m�q�Z�c���� �d�h�]�^�Z �a�g�Z�q�_�g�b�_ �d�h�w�n�n�b��

�p�b�_�g�l���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b�����D1�����g�Z���d�h�g�_�p���h�l�q�_�l�g�h�]�h���i�_�j�b�h�^�Z���[�m�^�_�l���i�j�b�g�b�f�Z�l�v���a�g�Z�q�_�g�b�y���f�_�g�v��
�r�_ 2���� �q�l�h�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�c�� �k�l�j�m�d�l�m�j�_ �[�Z�e�Z�g�k�Z�� �i�j�_�^�i�j�b�y�l�b�y �b�� �d�Z�d��
�k�e�_�^�k�l�\�b�_���� �h�� �_�]�h�� �g�_�\�h�a�f�h�`�g�h�k�l�b�� �i�h�^�^�_�j�`�b�\�Z�l�v�� �k�\�h�x �i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�v���� �>�e�y�� �i�j�b�g�y�l�b�y�� �j�_��
�r�_�g�b�y���h���^�Z�e�v�g�_�c�r�_�c���k�m�^�v�[�_���l�Z�d�h�]�h���i�j�_�^�i�j�b�y�l�b�y���g�_�h�[�o�h�^�b�f�h���b�k�k�e�_�^�h�\�Z�l�v���\�h�i�j�h�k���h���\�h�a�f�h�`��
�g�h�k�l�v�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�b�� �i�j�_�^�i�j�b�y�l�b�y�� �\�� �h�]�j�Z�g�b�q�_�g�g�u�_�� �k�j�h�d�b���� �K�e�_�^�m�_�l��
�h�i�j�_�^�_�e�b�l�v���i�_�j�b�h�^�����\���l�_�q�_�g�b�_���d�h�l�h�j�h�]�h���i�j�_�^�i�j�b�y�l�b�_���f�h�`�_�l���\�h�k�k�l�Z�g�h�\�b�l�v���k�\�h�x���\�h�a�f�h�`�g�h�k�l�v��
�h�k�m�s�_�k�l�\�e�y�l�v�� �g�_�h�[�o�h�^�b�f�u�_�� �i�e�Z�l�_�`�b���� �I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �m�d�Z�a�Z�g�g�h�]�h�� �i�_�j�b�h�^�Z�� �i�j�b�g�b�f�Z�_�l�k�y��
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�j�Z�\�g�h�c�� ���� �f�_�k�y�p�Z�f���� �A�Z�l�_�f�� �h�i�j�_�^�_�e�y�_�l�k�y�� �a�g�Z�q�_�g�b�_�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �i�e�Z�l�z�`�_�k�i�h��
�k�h�[�g�h�k�l�b. 

�D�h�w�n�n�b�p�b�_�g�l�� �h�[�_�k�i�_�q�_�g�g�h�k�l�b�� �k�h�[�k�l�\�_�g�g�u�f�b�� �k�j�_�^�k�l�\�Z�f�b�����D2���� �f�h�`�_�l�� �i�j�b�g�b�f�Z�l�v��
�j�Z�a�g�u�_���a�g�Z�q�_�g�b�y�����?�k�e�b���g�Z���d�h�g�_�p���h�l�q�_�l�g�h�]�h���i�_�j�b�h�^�Z���h�g���j�Z�\�_�g���f�_�g�_�_�������������l�h���i�j�_�^�i�j�b�y�l�b�_���l�_�j��
�i�b�l�� �m�[�u�l�d�b���� �<�� �w�l�h�f�� �k�e�m�q�Z�_�� �k�l�j�m�d�l�m�j�Z�� �[�Z�e�Z�g�k�Z�� �h�j�]�Z�g�b�a�Z�p�b�b�� �y�\�e�y�_�l�k�y�� �g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�c����
�I�j�_�^�i�j�b�y�l�b�_���i�j�b���l�Z�d�b�o���i�Z�j�Z�f�_�l�j�Z�o���k�h�\�_�j�r�_�g�g�h���g�_���\���k�b�e�Z�o���h�k�m�s�_�k�l�\�e�y�l�v���d�Z�d�b�_-�e�b�[�h���i�e�Z�l�_�`�b. 

�G�h���\���l�h�f���k�e�m�q�Z�_���_�k�e�b���a�g�Z�q�_�g�b�_ �d�h�w�n�n�b�p�b�_�g�l�Z �l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b�����D1�����g�Z���d�h�g�_�p���h�l�q�_�l��
�g�h�]�h���i�_�j�b�h�^�Z���[�m�^�_�l�� �i�j�b�g�b�f�Z�l�v�� �a�g�Z�q�_�g�b�_���g�_���f�_�g�v�r�_�_���^�\�m�o�����Z �d�h�w�n�n�b�p�b�_�g�l���h�[�_�k�i�_�q�_�g�g�h�k�l�b���k�h�[��
�k�l�\�_�g�g�u�f�b���k�j�_�^�k�l�\�Z�f�b�����D2) �a�Z �w�l�h�l�� �`�_ �i�_�j�b�h�^ �k�h�k�l�Z�\�e�y�_�l �g�_���f�_�g�_�_������������ �l�h �\�h�a�g�b�d�Z�_�l�� �g�_�h�[��
�o�h�^�b�f�h�k�l�v�� �\�� �i�j�h�\�_�^�_�g�b�b�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �j�Z�k�q�_�l�h�\���� �k�\�y�a�Z�g�g�u�o�� �k�� �h�i�j�_�^�_�e�_�g�b�_�f�� �d�h�w�n�n�b��
�p�b�_�g�l�Z�� �m�l�j�Z�l�u���i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b���b�a���j�Z�k�q�z�l�Z���i�_�j�b�h�^�Z�� �m�l�j�Z�l�u�� �i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b���j�Z�\�g�h�]�h������
�f�_�k�y�p�Z�f.  

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

�K�e�_�^�m�_�l���h�l�f�_�l�b�l�v�����q�l�h���g�Z�o�h�`�^�_�g�b�_���d�j�b�l�_�j�b�_�\���D1 �D2 �D3 �i�h�a�\�h�e�y�_�l���m�\�b�^�_�l�v���^�h�k�l�Z�l�h�q�g�h��
�h�[�t�_�d�l�b�\�g�m�x���d�Z�j�l�b�g�m���� �k�e�h�`�b�\�r�m�x�k�y���g�Z���i�j�_�^�i�j�b�y�l�b�b���a�Z���d�Z�d�h�c-�e�b�[�h���i�_�j�b�h�^���_�]�h���^�_�y�l�_�e�v�g�h��
�k�l�b�����:�g�Z�e�b�a���d�j�b�l�_�j�b�_�\���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b�����h�[�_�k�i�_�q�_�g�g�h�k�l�b���k�h�[�k�l�\�_�g�g�u�f�b���k�j�_�^�k�l�\�Z�f�b���b���\�h�k��
�k�l�Z�g�h�\�e�_�g�b�y�� ���m�l�j�Z�l�u���� �i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�b�� �g�_�h�[�o�h�^�b�f���� �i�j�_�`�^�_�� �\�k�_�]�h���� �m�i�j�Z�\�e�_�g�q�_�k�d�b�f�� �d�Z�^��
�j�Z�f�� �i�j�_�^�i�j�b�y�l�b�y���� �B�f�_�g�g�h�� �\�� �k�n�_�j�_�� �m�i�j�Z�\�e�_�g�b�y�� �\�� �h�i�j�_�^�_�e�_�g�g�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b�� �l�_�i�_�j�v�� �[�m�^�m�l��
�i�j�b�g�b�f�Z�l�v�k�y�� �j�_�r�_�g�b�y�� �^�e�y�� �l�h�]�h���� �q�l�h�[�u�� �h�i�l�b�f�b�a�b�j�h�\�Z�l�v�� �i�j�h�p�_�k�k �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y�� �o�h�a�y�c��
�k�l�\�m�x�s�_�]�h���k�m�[�t�_�d�l�Z���� 

�I�h�k�e�_���Z�g�Z�e�b�a�Z���^�Z�g�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c���h�[�u�q�g�h���i�j�b�g�b�f�Z�_�l�k�y���d�Z�d�h�_-�e�b�[�h���h�^�g�h���b�a���\�h�a�f�h�`��
�g�u�o���j�_�r�_�g�b�c: 

�¾ �h �\�h�a�f�h�`�g�h�k�l�b���\�h�k�k�l�Z�g�h�\�e�_�g�b�y �i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b���i�j�_�^�i�j�b�y�l�b�_�f�� 
�¾ �h���i�_�j�k�i�_�d�l�b�\�Z�o���m�l�j�Z�l�u �i�j�_�^�i�j�b�y�l�b�_�f �i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b. 

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

�?�k�e�b���`�_���k�h�q�_�l�Z�g�b�_���a�g�Z�q�_�g�b�c���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���d�h�w�n�n�b�p�b�_�g�l�h�\���D1, �D2 �b���D3 �l�Z�d�h�\�h�����q�l�h���\�u��
�i�h�e�g�y�x�l�k�y���k�h�h�l�g�h�r�_�g�b�y���k�e�_�^�m�x�s�_�]�h���\�b�^�Z 

�D1�����������D2���������������D3> 1,  
�l�h���i�j�_�^�i�j�b�y�l�b�_ �h�d�Z�a�u�\�Z�_�l�k�y �\���k�h�k�l�h�y�g�b�b���\�h�k�k�l�Z�g�h�\�b�l�v���k�\�h�x���i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�v. 

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

                              �� �� 1
2

5,0
011

13 �!
���˜

���˜� 
�D�D�L

�M
�D�D ,                                              (8) 

�]�^�_���D1 - �a�g�Z�q�_�g�b�_���d�h�w�n�n�b�p�b�_�g�l�Z���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b���\�� �d�h�g�p�_���h�l�q�z�l�g�h�]�h���i�_�j�b�h�^�Z���� �D10- �a�g�Z��
�q�_�g�b�_���d�h�w�n�n�b�p�b�_�g�l�Z���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b���\���g�Z�q�Z�e�_���h�l�q�z�l�g�h�]�h���i�_�j�b�h�^�Z�����L��- �d�h�e�b�q�_�k�l�\�h �f�_�k�y��
�p�_�\���\���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�f���h�l�q�_�l�g�h�f���i�_�j�b�h�^�_�����M��- �i�_�j�b�h�^���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b�����d�Z�d��
�i�j�Z�\�b�e�h�����i�j�b�g�b�f�Z�_�l�k�y���j�Z�\�g�u�f��6 �f�_�k�y�p�Z�f); �l�h���i�j�b�a�g�Z�_�l�k�y���j�_�Z�e�v�g�Z�y���\�h�a�f�h�`�g�h�k�l�v�� �\�h�k�k�l�Z�g�h�\��
�e�_�g�b�y���i�j�_�^�i�j�b�y�l�b�_�f���k�\�h�_�c �i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b.  

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

�<���l�h�f���k�e�m�q�Z�_�����d�h�]�^�Z���k�h�q�_�l�Z�g�b�_���a�g�Z�q�_�g�b�c���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���d�h�w�n�n�b�p�b�_�g�l�h�\���D1 �b �D2 �a�Z���Z�g�Z��
�e�b�a�b�j�m�_�f�u�c���i�_�j�b�h�^���i�h�^�q�b�g�y�_�l�k�y���k�h�h�l�g�h�r�_�g�b�y�f���k�e�_�^�m�x�s�_�]�h���\�b�^�Z 
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�]�^�_�� �D1 - �a�g�Z�q�_�g�b�_�� �d�h�w�n�n�b�p�b�_�g�l�Z�� �l�_�d�m�s�_�c�� �e�b�d�\�b�^�g�h�k�l�b�� �\�� �d�h�g�p�_�� �Z�g�Z�e�b�a�b�j�m�_�f�h�]�h �i�_�j�b�h�^�Z���� �D10 - 
�a�g�Z�q�_�g�b�_���d�h�w�n�n�b�p�b�_�g�l�Z���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b���\���g�Z�q�Z�e�_���Z�g�Z�e�b�a�b�j�m�_�f�h�]�h���i�_�j�b�h�^�Z�����L��- �d�h�e�b�q�_�k�l�\�h��
�f�_�k�y�p�_�\���\���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�f���i�_�j�b�h�^�_�����M��- �i�_�j�b�h�^���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b�����d�Z�d���i�j�Z��
�\�b�e�h�����i�j�b�g�b�f�Z�_�l�k�y���j�Z�\�g�u�f�������f�_�k�y�p�Z�f); �l�h���i�j�b�g�b�f�Z�_�l�k�y�� �j�_�r�_�g�b�_ �h���i�j�b�a�g�Z�g�b�b �i�j�_�^�i�j�b�y�l�b�y���± 
�g�_�i�e�Z�l�_�`�_�k�i�h�k�h�[�g�u�f�� �g�Z���h�k�g�h�\�Z�g�b�b���g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h�c �k�l�j�m�d�l�m�j�u�� �[�Z�e�Z�g�k�Z�� �i�j�_�^�i�j�b�y�l�b�y. 
�< �^�Z�g�g�h�f�� �k�e�m�q�Z�_�� �d�h�g�k�l�Z�l�b�j�m�_�l�k�y�� �l�h�l�� �n�Z�d�l���� �q�l�h�� �i�j�_�^�i�j�b�y�l�b�_�� �g�_�� �\�� �k�h�k�l�h�y�g�b�b�� �\�h�k�k�l�Z�g�h�\�b�l�v 
�k�\�h�x �i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�v �\���i�j�b�_�f�e�_�f�u�_���k�j�h�d�b���b�����d�Z�d���k�e�_�^�k�l�\�b�_�����h�g�h���g�_���f�h�`�_�l���h�k�m�s�_�k�l�\�e�y�l�v��
�j�Z�k�q�_�l�u���k���i�h�k�l�Z�\�s�b�d�Z�f�b���b���d�j�_�^�b�l�h�j�Z�f�b�����W�l�h���y�\�e�y�_�l�k�y���h�k�g�h�\�Z�g�b�_���^�e�y���\�h�a�[�m�`�^�_�g�b�y���i�j�h�p�_�^�m��
�j�u���e�b�d�\�b�^�Z�p�b�b���l�Z�d�h�]�h���i�j�_�^�i�j�b�y�l�b�y. 

�>�e�y���k�e�m�q�Z�y�����d�h�]�^�Z���k�h�q�_�l�Z�g�b�_���a�g�Z�q�_�g�b�c���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���d�h�w�n�n�b�p�b�_�g�l�h�\���D1, �D2 �b���D3 �l�Z�d�h��
�\�h�����q�l�h���\�u�i�h�e�g�y�x�l�k�y���k�h�h�l�g�h�r�_�g�b�y���k�e�_�^�m�x�s�_�]�h���\�b�^�Z 

�D1�•���������D2�•������������ 
�D3���������b�a���j�Z�k�q�_�l�Z���i�_�j�b�h�^�Z���m�l�j�Z�l�u���i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�b���j�Z�\�g�h�]�h�������f�_�k�y�p�Z�f,  

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

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

�<���l�h�f���k�e�m�q�Z�_�����d�h�]�^�Z���a�g�Z�q�_�g�b�_���d�h�w�n�n�b�p�b�_�g�l�Z���\�h�k�k�l�Z�g�h�\�e�_�g�b�y�����m�l�j�Z�l�u���� �i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h��
�k�l�b�����D3�����i�h�^�q�b�g�y�_�l�k�y���k�e�_�^�m�x�s�_�f�m���g�_�j�Z�\�_�g�k�l�\�m 

                                  �� �� 1
2

5,0
011

13 ��
���˜

���˜� 
�D�D�L

�M
�D�D ,                                              (10) 

�]�^�_���D1 - �a�g�Z�q�_�g�b�_���d�h�w�n�n�b�p�b�_�g�l�Z���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b���\���d�h�g�p�_���h�l�q�z�l�g�h�]�h���i�_�j�b�h�^�Z�����D10- �a�g�Z�q�_�g�b�_��
�d�h�w�n�n�b�p�b�_�g�l�Z���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b���\���g�Z�q�Z�e�_���h�l�q�z�l�g�h�]�h���i�_�j�b�h�^�Z�����L��- �d�h�e�b�q�_�k�l�\�h���f�_�k�y�p�_�\���\���j�Z�k��
�k�f�Z�l�j�b�\�Z�_�f�h�f�� �h�l�q�_�l�g�h�f�� �i�_�j�b�h�^�_���� �M��- �i�_�j�b�h�^�� �m�l�j�Z�l�u�� �i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b�� ���\�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_��
�i�j�b�g�b�f�Z�_�l�k�y���j�Z�\�g�u�f��3 �f�_�k�y�p�Z�f), �l�h �\�h�a�g�b�d�Z�_�l���k�b�l�m�Z�p�b�y���o�Z�j�Z�d�l�_�j�g�Z�y���g�_�\�h�a�f�h�`�g�h�k�l�v�x���i�j�_�^�i�j�b�y��
�l�b�y�� �j�Z�k�i�e�Z�l�b�l�v�k�y�� �i�h�� �k�\�h�b�f�� �h�[�y�a�Z�l�_�e�v�k�l�\�Z�f���� �l�h�� �_�k�l�v�� �i�j�_�^�i�j�b�y�l�b�_�� �k�l�Z�g�h�\�b�l�k�y�� �g�_�i�e�Z�l�_�`�_�k�i�h�k�h�[��
�g�u�f. �W�l�h���a�g�Z�q�b�l�����q�l�h���h�g�h���g�_���k�i�h�k�h�[�g�h���i�e�Z�l�b�l�v���i�h���k�q�_�l�Z�f�����K�e�_�^�h�\�Z�l�_�e�v�g�h�����l�Z�d�h�c���o�h�a�y�c�k�l�\�m�x�s�b�c��
�k�m�[�t�_�d�l���m�l�j�Z�q�b�\�Z�_�l���k�\�h�x���i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�v�� 

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

�:�g�Z�e�b�a�b�j�m�y���k�e�m�q�Z�c�����d�h�]�^�Z���^�e�y���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���d�h�w�n�n�b�p�b�_�g�l�h�\���D1�����D2 �b���D3 �\�u�i�h�e�g�y�x�l��
�k�y���k�e�_�^�m�x�s�b�c���g�_�j�Z�\�_�g�k�l�\�Z 

�D1�•���������D2�•�������� 
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�]�^�_���D1 - �a�g�Z�q�_�g�b�_���d�h�w�n�n�b�p�b�_�g�l�Z���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b���\���d�h�g�p�_���h�l�q�z�l�g�h�]�h���i�_�j�b�h�^�Z�����D10- �a�g�Z�q�_�g�b�_��
�d�h�w�n�n�b�p�b�_�g�l�Z���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b���\���g�Z�q�Z�e�_���h�l�q�z�l�g�h�]�h���i�_�j�b�h�^�Z�����L��- �d�h�e�b�q�_�k�l�\�h���f�_�k�y�p�_�\���\���j�Z�k��
�k�f�Z�l�j�b�\�Z�_�f�h�f�� �h�l�q�_�l�g�h�f�� �i�_�j�b�h�^�_���� �M��- �i�_�j�b�h�^�� �m�l�j�Z�l�u�� �i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b�� ���\�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_��
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�^�Z�g�g�u�c���i�Z�j�Z�f�_�l�j���i�j�b�g�b�f�Z�_�l�k�y���j�Z�\�g�u�f�������f�_�k�y�p�Z�f�������i�j�b�o�h�^�b�f���d �\�u�\�h�^�m���h���l�h�f�����q�l�h���i�j�_�^�i�j�b�y�l�b�x��
�\���[�e�b�`�Z�c�r�_�_���\�j�_�f�y���g�_���m�]�j�h�`�Z�_�l���i�h�l�_�j�y���i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b�� 

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

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

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

�¾ �k�j�_�^�g�_�f�_�k�y�q�g�Z�y���\�u�j�m�q�d�Z�����D4); 
�¾ �j�_�g�l�Z�[�_�e�v�g�h�k�l�v���i�j�h�^�Z�`�����D6); 
�¾ �j�_�g�l�Z�[�_�e�v�g�h�k�l�v���h�[�s�Z�y�����D9). 

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

�D�h�w�n�n�b�p�b�_�g�l���j�_�g�l�Z�[�_�e�v�g�h�k�l�b   �i�j�h�^�Z�`�����D6)   �g�Z�o�h�^�b�l�k�y���i�h���k�e�_�^�m�x�s�_�c���n�h�j�f�m�e�_:  

                               )2(
2110.
2200.

6 �‹�n�h�j�f�Z
�K�l�j
�K�l�j

�D � ,                                              (12) 

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

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

�>�j�m�]�h�c�� �i�Z�j�Z�f�_�l�j���� �i�h�d�Z�a�Z�l�_�e�v�� �h�[�s�_�c�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�b�� ���D9���� �\�u�q�b�k�e�y�_�l�k�y�� �i�h�� �k�e�_�^�m�x�s�_�c��
�n�h�j�f�m�e�_:  

                                                         
)1(1600.
)2(2200.

9 �‹�n�h�j�f�Z�K�l�j
�‹�n�h�j�f�Z�K�l�j

�D �                                                       (13) 

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

�<�� �f�_�l�h�^�b�q�_�k�d�b�o�� �m�d�Z�a�Z�g�b�y�o�� �h�i�j�_�^�_�e�y�_�l�k�y�� �g�h�j�f�Z�l�b�\�g�h�_�� �a�g�Z�q�_�g�b�_�� �h�[�s�_�c�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�b��
���D9������ �d�h�l�h�j�h�_�� �m�k�l�Z�g�Z�\�e�b�\�Z�_�l�k�y���� �^�e�y�� �n�_�^�_�j�Z�e�v�g�u�o�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o�� �m�g�b�l�Z�j�g�u�o�� �i�j�_�^�i�j�b�y�l�b�c���\��
�j�Z�a�f�_�j�_ 12%, �Z���^�e�y �\�k�_�o���h�k�l�Z�e�v�g�u�o���n�b�j�f��- 9%. 

�I�h�d�Z�a�Z�l�_�e�v���o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�c���j�Z�a�f�_�j �k�j�_�^�g�_�f�_�k�y�q�g�h�c���\�u�j�m�q�d�b �i�j�_�^�i�j�b�y�l�b�y ���D4) �b�k��
�i�h�e�v�a�m�_�l�k�y���^�e�y���h�i�j�_�^�_�e�_�g�b�y���j�Z�a�f�_�j�h�\���[�b�a�g�_�k�Z���Z�g�Z�e�b�a�b�j�m�_�f�h�]�h���i�j�_�^�i�j�b�y�l�b�y�����>�e�y���w�l�h�c���p�_�e�b��
�h�k�m�s�_�k�l�\�e�y�_�l�k�y���k�j�Z�\�g�_�g�b�_���i�h�e�m�q�_�g�g�u�o���a�g�Z�q�_�g�b�c���k���Z�g�Z�e�h�]�b�q�g�u�f�b���i�h�d�Z�a�Z�l�_�e�y�f�b���^�j�m�]�b�o���h�j��
�]�Z�g�b�a�Z�p�b�c�����h�i�j�_�^�_�e�y�_�l�k�y���f�Z�k�r�l�Z�[���[�b�a�g�_�k�Z���h�j�]�Z�g�b�a�Z�p�b�b�� 

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

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

�< �l�h�f �k�e�m�q�Z�_�� �d�h�]�^�Z���i�h�d�Z�a�Z�l�_�e�v���b�f�_�_�l�� 
- �i�h�a�b�l�b�\�g�m�x���^�b�g�Z�f�b�d�m�� �l�h �_�f�m���i�j�b�k�\�Z�b�\�Z�_�l�k�y���[�Z�e�e������������ 
- �g�m�e�_�\�m�x���^�b�g�Z�f�b�d�m�� �l�h �_�f�m���i�j�b�k�\�Z�b�\�Z�_�l�k�y���[�Z�e�e��"+1"; 
- �g�_�]�Z�l�b�\�g�m�x���^�b�g�Z�f�b�d�m�� �l�h �_�f�m���i�j�b�k�\�Z�b�\�Z�_�l�k�y���[�Z�e�e���������� 

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

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

�j�h�\�����j�Z�[�h�l���b���m�k�e�m�]�����D11), �i�j�b�[�u�e�v�����m�[�u�l�h�d�����h�l���i�j�h�^�Z�`�����l�h���_�k�l�v���n�b�g�Z�g�k�h�\�u�c���j�_�a�m�e�v�l�Z�l���h�l���h�k�g�h�\�g�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b�����D12�������^�_�[�b�l�h�j�k�d�Z�y���a�Z�^�h�e�`�_�g�g�h�k�l�v���i�h�d�m�i�Z�l�_�e�_�c���b���a�Z�d�Z�a�q�b�d�h�\�����D13�������d�j�_�^�b�l�h�j�k�d�Z�y���a�Z��
�^�h�e�`�_�g�g�h�k�l�v���i�_�j�_�^���i�h�k�l�Z�\�s�b�d�Z�f�b���b���i�h�^�j�y�^�q�b�d�Z�f�b�����D14)  

�H�i�j�_�^�_�e�_�g�b�_���\�u�r�_�g�Z�a�\�Z�g�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c���h�k�m�s�_�k�l�\�e�y�_�l�k�y���i�h���k�e�_�^�m�x�s�b�f���n�h�j�f�m�e�Z�f�� 
�\�u�j�m�q�d�Z���h�l���i�j�h�^�Z�`�b���l�h�\�Z�j�h�\�����j�Z�[�h�l���b���m�k�e�m�]�����D11�������m�\�_�e�b�q�_�g�b�_ �a�Z���Z�g�Z�e�b�a�b�j�m�_�f�u�c���i�_�j�b�h�^)  

)2(2110.11 �‹�n�h�j�f�Z�K�l�j�D �  
�i�j�b�[�u�e�v�� ���m�[�u�l�h�d���� �h�l�� �i�j�h�^�Z�`���� �l�h�� �_�k�l�v �n�b�g�Z�g�k�h�\�u�c�� �j�_�a�m�e�v�l�Z�l�� �h�l�� �h�k�g�h�\�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b��

���D12) (�m�\�_�e�b�q�_�g�b�_���a�Z���Z�g�Z�e�b�a�b�j�m�_�f�u�c���i�_�j�b�h�^)  
                                                         �D12 � ���k�l�j����2200 ���n�h�j�f�Z���‹������                                                  (14) 

�^�_�[�b�l�h�j�k�d�Z�y���a�Z�^�h�e�`�_�g�g�h�k�l�v���i�h�d�m�i�Z�l�_�e�_�c���b���a�Z�d�Z�a�q�b�d�h�\�����D13�������k�g�b�`�_�g�b�_���a�Z���Z�g�Z�e�b�a�b�j�m�_�f�u�c��
�i�_�j�b�h�^)  

                                                      �D13 � ���k�l�j����1230 ���n�h�j�f�Z���‹������                                                    (15) 
�d�j�_�^�b�l�h�j�k�d�Z�y���a�Z�^�h�e�`�_�g�g�h�k�l�v���i�_�j�_�^���i�h�k�l�Z�\�s�b�d�Z�f�b���b���i�h�^�j�y�^�q�b�d�Z�f�b�����D14�������k�g�b�`�_�g�b�_���a�Z���Z�g�Z��

�e�b�a�b�j�m�_�f�u�c���i�_�j�b�h�^)  
                                                      �D14 � ���k�l�j����1520 ���n�h�j�f�Z���‹������                                                    (16) 

���� �]�j�m�i�i�Z �i�h�d�Z�a�Z�l�_�e�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b���� �D�� �g�b�f�� �h�l�g�h�k�y�l�k�y���� �j�_�g�l�Z�[�_�e�v�g�h�k�l�v�� �i�j�h�^�Z�`�� ���D6������ �w�n��
�n�_�d�l�b�\�g�h�k�l�v���h�k�g�h�\�g�u�o���k�j�_�^�k�l�\�����I1�������j�_�g�l�Z�[�_�e�v�g�h�k�l�b���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���Z�d�l�b�\�h�\�� �i�h���j�_�a�m�e�v�l�Z�l�Z�f��
�h�l�� �h�k�g�h�\�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� ���I2), �h�[�s�Z�y�� �j�_�g�l�Z�[�_�e�v�g�h�k�l�v�� ���D9������ �j�_�g�l�Z�[�_�e�v�g�h�k�l�v�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o��
�Z�d�l�b�\�h�\���i�h���j�_�a�m�e�v�l�Z�l�Z�f���h�l���h�k�g�h�\�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b�����I4).  

�J�Z�k�q�_�l���^�Z�g�g�u�o���i�h�d�Z�a�Z�l�_�e�_�c���h�k�m�s�_�k�l�\�e�y�_�l�k�y���i�h���n�h�j�f�m�e�Z�f�����i�j�_�^�k�l�Z�\�e�_�g�g�u�f���g�b�`�_�� 
�J�_�g�l�Z�[�_�e�v�g�h�k�l�v�� �i�j�h�^�Z�`�� ���D6���� ���m�\�_�e�b�q�_�g�b�_�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f �i�_�j�b�h�^�h�f��

�i�j�_�^�r�_�k�l�\�m�x�s�_�]�h���]�h�^�Z�� 
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�?�k�e�b���g�Z�[�e�x�^�Z�_�l�k�y���m�[�u�l�h�q�g�Z�y���l�_�g�^�_�g�p�b�y���\�_�e�b�q�b�g�u���j�_�g�l�Z�[�_�e�v�g�h�k�l�b���i�j�h�^�Z�`���� �h�^�g�h�\�j�_��
�f�_�g�g�h���k���w�l�b�f���a�g�Z�q�_�g�b�y���n�h�g�^�h�h�l�^�Z�q�b ���I1)�����j�_�g�l�Z�[�_�e�v�g�h�k�l�b���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���Z�d�l�b�\�h�\���i�h���j�_�a�m�e�v��
�l�Z�l�Z�f���h�l���h�k�g�h�\�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b�����I2�����i�j�_�^�i�j�b�y�l�b�y���f�_�g�v�r�_���Z�g�Z�e�h�]�b�q�g�u�o���m�k�l�Z�g�h�\�e�_�g�g�u�o���i�h�d�Z��
�a�Z�l�_�e�_�c���� �l�h���b�f�m�s�_�k�l�\�h�� �m�g�b�l�Z�j�g�h�]�h�� �i�j�_�^�i�j�b�y�l�b�y �j�_�d�h�f�_�g�^�m�_�l�k�y�� �\�u�\�_�k�l�b�� �b�a�� �n�_�^�_�j�Z�e�v�g�h�c 
�b�e�b���j�_�]�b�h�g�Z�e�v�g�h�c �k�h�[�k�l�\�_�g�g�h�k�l�b�� 

�I�h�d�Z�a�Z�l�_�e�v�� �n�h�g�^�h�h�l�^�Z�q�b ���I1) �o�Z�j�Z�d�l�_�j�b�a�m�_�f�u�c�� �l�_�f���� �q�l�h�� �i�h�e�h�`�b�l�_�e�v�g�h�c�� �^�b�g�Z�f�b�d�h�c��
�k�q�b�l�Z�_�l�k�y���_�]�h���m�\�_�e�b�q�_�g�b�_���i�h���k�j�Z�\�g�_�g�b�x���k���k�h�h�l�\�_�l�k�l�\�m�x�s�b�f���i�_�j�b�h�^�h�f���i�j�_�^�r�_�k�l�\�m�x�s�_�]�h���]�h�^�Z 
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�J�_�g�l�Z�[�_�e�v�g�h�k�l�v���h�[�s�Z�y�����D9), �o�Z�j�Z�d�l�_�j�b�a�m�_�f�u�c���l�_�f�����q�l�h���i�h�e�h�`�b�l�_�e�v�g�h�c���^�b�g�Z�f�b�d�h�c���k�q�b�l�Z��
�_�l�k�y�� �m�\�_�e�b�q�_�g�b�_ �^�Z�g�g�h�]�h���i�h�d�Z�a�Z�l�_�e�y �i�h���k�j�Z�\�g�_�g�b�x���k���k�h�h�l�\�_�l�k�l�\�m�x�s�b�f���i�_�j�b�h�^�h�f���i�j�_�^�r�_�k�l�\�m�x��
�s�_�]�h���]�h�^�Z�����j�Z�k�k�q�b�l�u�\�Z�_�l�k�y���i�h���k�e�_�^�m�x�s�_�c���n�h�j�f�m�e�_ 
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�?�k�e�b���������g�Z�[�e�x�^�Z�_�l�k�y���������m�[�u�l�h�q�g�Z�y���������l�_�g�^�_�g�p�b�y���������\�_�e�b�q�b�g�u���������h�[�s�_�c���������j�_�g�l�Z�[�_�e�v�g�h�k�l�b�����h�^��
�g�h�\�j�_�f�_�g�g�h���k���w�l�b�f���a�g�Z�q�_�g�b�y���n�h�g�^�h�h�l�^�Z�q�b���I1�����j�_�g�l�Z�[�_�e�v�g�h�k�l�b���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o���Z�d�l�b�\�h�\���i�h���j�_��
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�a�m�e�v�l�Z�l�Z�f�� �h�l�� �h�k�g�h�\�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� ���I2���� �i�j�_�^�i�j�b�y�l�b�y�� �f�_�g�v�r�_�� �Z�g�Z�e�h�]�b�q�g�u�o�� �m�k�l�Z�g�h�\�e�_�g�g�u�o��
�i�h�d�Z�a�Z�l�_�e�_�c�����l�h���b�f�m�s�_�k�l�\�h���m�g�b�l�Z�j�g�h�]�h���i�j�_�^�i�j�b�y�l�b�y���j�_�d�h�f�_�g�^�m�_�l�k�y���\�u�\�_�k�l�b���b�a���n�_�^�_�j�Z�e�v��
�g�h�c �b�e�b���j�_�]�b�h�g�Z�e�v�g�h�c �k�h�[�k�l�\�_�g�g�h�k�l�b�� 

�J�_�g�l�Z�[�_�e�v�g�h�k�l�v�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �Z�d�l�b�\�h�\�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �h�l�� �h�k�g�h�\�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b��
���I4), �o�Z�j�Z�d�l�_�j�b�a�m�_�f�u�c���l�_�f�����q�l�h���i�h�e�h�`�b�l�_�e�v�g�h�c���^�b�g�Z�f�b�d�h�c���k�q�b�l�Z�_�l�k�y���m�\�_�e�b�q�_�g�b�_���^�Z�g�g�h�]�h���i�h�d�Z��
�a�Z�l�_�e�y���i�h���k�j�Z�\�g�_�g�b�x���k���k�h�h�l�\�_�l�k�l�\�m�x�s�b�f���i�_�j�b�h�^�h�f���i�j�_�^�r�_�k�l�\�m�x�s�_�]�h���]�h�^�Z�����g�Z�o�h�^�b�l�k�y���b�a���k�e�_�^�m��
�x�s�_�]�h���\�u�j�Z�`�_�g�b�y 

           
)1(1150.

)2(2200.
4 �‹�n�h�j�f�Z�k�l�j�i�_�j�b�h�^�a�Z�a�g�Z�q�_�g�b�_�K�j�_�^�g�_�_

�‹�n�h�j�f�Z�K�l�j
�I �                                                (20) 

 
�����]�j�m�i�i�Z. �W�l�m���]�j�m�i�i�m���k�h�k�l�Z�\�e�y�x�l���i�h�d�Z�a�Z�l�_�e�b, �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�_���k�l�j�m�d�l�m�j�m���[�Z�e�Z�g�k�Z�����D���g�b�f��

�h�l�g�h�k�y�l�k�y�� 
������ �D�h�w�n�n�b�p�b�_�g�l�� �l�_�d�m�s�_�c�� �e�b�d�\�b�^�g�h�k�l�b�� ���D1), �o�Z�j�Z�d�l�_�j�b�a�m�_�f�u�c�� �l�_�f���� �q�l�h �i�h�e�h�`�b�l�_�e�v�g�h�c��

�^�b�g�Z�f�b�d�h�c���k�q�b�l�Z�_�l�k�y���_�]�h �m�\�_�e�b�q�_�g�b�_���i�h���k�j�Z�\�g�_�g�b�x���k���k�h�h�l�\�_�l�k�l�\�m�x�s�b�f���i�_�j�b�h�^�h�f���i�j�_�^�r�_�k�l�\�m��
�x�s�_�]�h���]�h�^�Z�����J�Z�k�q�_�l���\�_�^�_�l�k�y���i�h���k�e�_�^�m�x�s�_�c���n�h�j�f�m�e�_�� 
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�������D�h�w�n�n�b�p�b�_�g�l���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���i�e�Z�l�_�`�_�k�i�h�k�h�[�g�h�k�l�b�����D3), �o�Z�j�Z�d�l�_�j�b�a�m�_�f�u�c���l�_�f�����q�l�h���i�h��
�e�h�`�b�l�_�e�v�g�h�c�� �^�b�g�Z�f�b�d�h�c�� �k�q�b�l�Z�_�l�k�y �m�\�_�e�b�q�_�g�b�_�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f�� �i�_�j�b�h�^�h�f��
�i�j�_�^�r�_�k�l�\�m�x�s�_�]�h���]�h�^�Z�����J�Z�k�k�q�b�l�u�\�Z�_�l�k�y���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���k�e�_�^�m�x�s�_�]�h���\�u�j�Z�`�_�g�b�y   
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�]�^�_���D1 - �a�g�Z�q�_�g�b�_���d�h�w�n�n�b�p�b�_�g�l�Z���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b���\���d�h�g�p�_���h�l�q�z�l�g�h�]�h���i�_�j�b�h�^�Z�����D10- �a�g�Z�q�_�g�b�_��
�d�h�w�n�n�b�p�b�_�g�l�Z���l�_�d�m�s�_�c���e�b�d�\�b�^�g�h�k�l�b���\���g�Z�q�Z�e�_���h�l�q�z�l�g�h�]�h���i�_�j�b�h�^�Z�����L��- �d�h�e�b�q�_�k�l�\�h���f�_�k�y�p�_�\���\���Z�g�Z��
�e�b�a�b�j�m�_�f�h�f�� �i�_�j�b�h�^�_�����M��- �i�_�j�b�h�^�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �i�e�Z�l�z�`�_�k�i�h�k�h�[�g�h�k�l�b���� �i�j�b�g�b�f�Z�_�l�k�y�� �j�Z�\�g�u�f�� �� 
�f�_�k�y�p�_�\. 

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

�D�h�w�n�n�b�p�b�_�g�l�� �h�[�h�j�Z�q�b�\�Z�_�f�h�k�l�b���a�Z�i�Z�k�h�\�� ���D15), �o�Z�j�Z�d�l�_�j�b�a�m�_�f�u�c�� �l�_�f���� �q�l�h�� �i�h�e�h�`�b�l�_�e�v�g�h�c��
�^�b�g�Z�f�b�d�h�c���k�q�b�l�Z�_�l�k�y �m�\�_�e�b�q�_�g�b�_���i�h���k�j�Z�\�g�_�g�b�x���k���k�h�h�l�\�_�l�k�l�\�m�x�s�b�f���i�_�j�b�h�^�h�f���i�j�_�^�r�_�k�l�\�m�x�s�_��
�]�h���]�h�^�Z �b���j�Z�k�k�q�b�l�u�\�Z�_�l�k�y���i�h���n�h�j�f�m�e�_  
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�D�h�w�n�n�b�p�b�_�g�l���h�[�h�j�Z�q�b�\�Z�_�f�h�k�l�b���d�j�_�^�b�l�h�j�k�d�h�c���a�Z�^�h�e�`�_�g�g�h�k�l�b�����D16), �o�Z�j�Z�d�l�_�j�b�a�m�_�f�u�c���l�_�f����
�q�l�h���i�h�e�h�`�b�l�_�e�v�g�h�c���^�b�g�Z�f�b�d�h�c���k�q�b�l�Z�_�l�k�y �m�\�_�e�b�q�_�g�b�_���i�h���k�j�Z�\�g�_�g�b�x���k���k�h�h�l�\�_�l�k�l�\�m�x�s�b�f���i�_�j�b�h��
�^�h�f���i�j�_�^�r�_�k�l�\�m�x�s�_�]�h���]�h�^�Z�����J�Z�k�q�_�l���\�u�i�h�e�g�y�_�l�k�y���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���k�e�_�^�m�x�s�_�]�h���\�u�j�Z�`�_�g�b�y  
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�k�l�Z�l�v�_ �d�j�b�l�b�q�_�k�d�b�_���i�j�h�f�_�`�m�l�d�b���b���f�g�h�`�_�k�l�\�Z���� 

�I�h�k�l�Z�g�h�\�d�Z���a�Z�^�Z�q�b 
�<�� �j�Z�[�h�l�_�� �>1�@�� �j�Z�k�k�f�Z�l�j�b�\�Z�e�Z�k�v�� �H�K�F��S �k�� �b�f�_�g�g�u�f�b�� �j�_�k�m�j�k�Z�f�b�� �l�b�i�Z�� �f�h�s�g�h�k�l�b�� �b��

�b�a�m�q�Z�e�b�k�v�� �f�g�h�`�_�k�l�\�h��D �\�k�_�o�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�� �^�h�i�m�k�l�b�f�u�o�� �i�e�Z�g�h�\�� �f�h�^�_�e�b��S �b�� �f�g�h�`�_�k�l�\�h��
D* �• D �\�k�_�o���l�_�o�g�h�e�h�]�b�q�_�k�d�b���b���h�^�g�h�\�j�_�f�_�g�g�h���j�_�k�m�j�k�g�h-�^�h�i�m�k�l�b�f�u�o���i�e�Z�g�h�\���w�l�h�c���f�h�^�_�e�b�����>�e�y��
�w�l�h�]�h�� �[�u�e�b�� �\�\�_�^�_�g�u�� �i�h�g�y�l�b�_�� �w�d�\�b�\�Z�e�_�g�l�g�u�o�� �d�Z�e�_�g�^�Z�j�g�u�o�� �i�e�Z�g�h�\ �b�a��D�
�� �d�Z�d�� �i�e�Z�g�h�\����
�h�i�j�_�^�_�e�y�x�s�b�o�� �h�^�b�g�� �b�� �l�h�l�� �`�_�� �k�i�h�k�h�[�� �g�Z�a�g�Z�q�_�g�b�y�� �j�_�k�m�j�k�h�\�� �g�Z�� �j�Z�[�h�l�u���� �b�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�_��
�i�h�g�y�l�b�_���d�e�Z�k�k�Z���w�d�\�b�\�Z�e�_�g�l�g�h�k�l�b���>3�@���i�e�Z�g�Z��p�• D�
�����l�����_�����f�g�h�`�_�k�l�\�Z��D*(p)�• D�
���\�k�_�o���i�e�Z�g�h�\���b�a��
D�
�����w�d�\�b�\�Z�e�_�g�l�g�u�o���i�e�Z�g�m��p�• D*. 

�B�a�� �d�h�g�_�q�g�h�k�l�b�� �q�b�k�e�Z�� �j�Z�a�e�b�q�g�u�o�� �k�i�h�k�h�[�h�\�� �g�Z�a�g�Z�q�_�g�b�y�� �j�_�k�m�j�k�h�\�� �g�Z�� �j�Z�[�h�l�u�� �H�K�F��S 
�\�u�l�_�d�Z�_�l���k�m�s�_�k�l�\�h�\�Z�g�b�_���l�h�e�v�d�h���d�h�g�_�q�g�h�]�h���q�b�k�e�Z���j�Z�a�e�b�q�g�u�o���d�e�Z�k�k�h�\���w�d�\�b�\�Z�e�_�g�l�g�h�k�l�b���D�I���b�a��
D�
���� �I�h�w�l�h�f�m���� �d�Z�d�� �i�h�d�Z�a�Z�g�h�� �\��i [2�@���� �f�g�h�`�_�k�l�\�h��D�
�� �\�k�_�o�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�� �b�� �j�_�k�m�j�k�g�h��
�^�h�i�m�k�l�b�f�u�o�� �i�e�Z�g�h�\�� �f�h�^�_�e�b��S �y�\�e�y�_�l�k�y�� �l�_�h�j�_�l�b�d�h-�f�g�h�`�_�k�l�\�_�g�g�u�f�� �h�[�t�_�^�b�g�_�g�b�_�f�� �d�h�g�_�q�g�h�]�h��
�f�g�h�`�_�k�l�\�Z���d�e�Z�k�k�h�\���w�d�\�b�\�Z�e�_�g�l�g�h�k�l�b��Dr*, r=l, ..., h�����l�����_�� 
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�>�e�b��r�•r�C���� �i�j�b�q�z�f�� �d�Z�`�^�u�c�� �d�e�Z�k�k�� �w�d�\�b�\�Z�e�_�g�l�g�h�k�l�b��Dr�
�� �k�h�\�i�Z�^�Z�_�l�� �k�� �f�g�h�`�_�k�l�\�h�f�� �\�k�_�o��
�^�h�i�m�k�l�b�f�u�o�� �i�e�Z�g�h�\�� �g�_�d�h�l�h�j�h�c�� �� �H�K�F�� �H�l�k�x�^�Z�� �k�e�_�^�m�_�l���� �q�l�h�� �e�x�[�h�]�h�� �^�h�i�m�k�l�b�f�h�]�h�� �k�i�h�k�h�[�Z��
�g�Z�a�g�Z�q�_�g�b�y�� �j�_�k�m�j�k�h�\�� �g�Z �j�Z�[�h�l�u�� �g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�c�� �H�K�F��S �k�� �d�h�g�_�q�g�u�f�� �i�e�Z�g�h�\�u�f�� �i�_�j�b�h�^�h�f��
�k�m�s�_�k�l�\�m�_�l�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�� �b�� �j�_�k�m�j�k�g�h-�^�h�i�m�k�l�b�f�u�_�� �j�Z�g�g�b�c�� �b�� �i�h�a�^�g�b�c�� �>l�@�� �D���I���� �g�h�� �\�k�_��
�f�g�h�`�_�k�l�\�h��D�
���f�h�`�_�l���l�Z�d�b�o���i�e�Z�g�h�\���g�_���b�f�_�l�v�����?�k�e�b���`�_���\�k�_���l�_�o�g�h�e�h�]�b�q�_�k�d�b���^�h�i�m�k�l�b�f�u�_���i�e�Z�g�u��
�H�K�F��S �^�h�i�m�k�l�b�f�u���b���j�_�k�m�j�k�g�h�����l�����_�����_�k�e�b��D = D�
�����l�h���\�k�_���D���I���b�a��D�
���w�d�\�b�\�Z�e�_�g�l�g�u���f�_�`�^�m���k�h�[�h�c��
�b�����k�e�_�^�h�\�Z�l�_�e�v�g�h�����b�f�_�x�l���h�^�g�h���b���l�h���`�_���g�Z�a�g�Z�q�_�g�b�_���j�_�k�m�j�k�h�\���g�Z���j�Z�[�h�l�u���f�h�^�_�e�b�����I�h�w�l�h�f�m�����_�k�e�b��
�k�m�s�_�k�l�\�m�x�l�� �o�h�l�y�� �[�u�� �^�\�Z�� �j�Z�a�e�b�q�g�u�o�� �^�h�i�m�k�l�b�f�u�o�� �k�i�h�k�h�[�Z�� �g�Z�a�g�Z�q�_�g�b�y�� �j�_�k�m�j�k�h�\�� �g�Z�� �j�Z�[�h�l�u��
�w�l�h�c�� �f�h�^�_�e�b���� �l�h�� �m�� �g�_�_�� �_�k�l�v�� �j�_�k�m�j�k�g�h�� �g�_�^�h�i�m�k�l�b�f�u�_�� �i�e�Z�g�u���� �B�a�� �k�h�h�l�g�h�r�_�g�b�c���������� �b�� ��������
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �m�k�l�Z�g�Z�\�e�b�\�Z�_�f���� �q�l�h�� �f�g�h�`�_�k�l�\�h��D�
�� �\�k�_�o�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�� �b�� �j�_�k�m�j�k�g�h��
�^�h�i�m�k�l�b�f�u�o�� �D�I�� �H�K�F��S �k�� �d�h�g�_�q�g�u�f�� �i�e�Z�g�h�\�u�f�� �i�_�j�b�h�^�h�f�� �y�\�e�y�_�l�k�y�� �d�h�f�i�Z�d�l�h�f���� �>2], 
�j�Z�k�i�Z�^�Z�x�s�b�f�k�y�� �g�Z�� �g�_�i�_�j�_�k�_�d�Z�x�s�b�_�k�y�� �f�_�`�^�m�� �k�h�[�h�c�� �\�u�i�m�d�e�u�_��i[2�@�� ���b���� �k�l�Z�e�h�� �[�u�l�v���� �k�\�y�a�g�u�_��
[2�@�����d�h�f�i�Z�d�l�u�� 

�B�a�\�_�k�l�g�h���� �q�l�h�� �e�x�[�Z�y�� �g�_�i�j�_�j�u�\�g�Z�y�� �g�Z�� �g�_�i�m�k�l�h�f�� �d�h�f�i�Z�d�l�_�� �n�m�g�d�p�b�y�� �^�h�k�l�b�]�Z�_�l�� �g�Z�� �g�_�f��
�k�\�h�_�c���g�b�`�g�_�c���b���\�_�j�o�g�_�c���]�j�Z�g�b���>1�@�����I�h�w�l�h�f�m���e�x�[�Z�y���h�i�l�b�f�b�a�Z�p�b�h�g�g�Z�y���a�Z�^�Z�q�Z���k���g�_�i�j�_�j�u�\�g�u�f��
�g�Z���g�_�i�m�k�l�h�f���d�h�f�i�Z�d�l�_��D�
���d�j�b�l�_�j�b�_�f��f �b�f�_�_�l �o�h�l�y���[�u���h�^�g�h���j�_�r�_�g�b�_�����i�j�b�g�Z�^�e�_�`�Z�s�_�_��D�
�����q�l�h��
�h�a�g�Z�q�Z�_�l���d�h�j�j�_�d�l�g�h�k�l�v���l�Z�d�h�c���h�i�l�b�f�b�a�Z�p�b�h�g�g�h�c���a�Z�^�Z�q�b�� �B�k�i�h�e�v�a�m�y�����������b�������������f�h�`�g�h���i�h�d�Z�a�Z�l�v����
�q�l�h�� �k�j�_�^�b�� �k�`�Z�l�u�o�� ���l���� �_���� �f�b�g�b�f�Z�e�v�g�h�c�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b���� �b�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �k�j�_�^�b��
�j�Z�k�l�y�g�m�l�u�o�����l�����_�����f�Z�d�k�b�f�Z�e�v�g�h�c���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�����i�e�Z�g�h�\���g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�c���H�K�F��S �l�h�]�^�Z��
�b���l�h�e�v�d�h���l�h�]�^�Z���_�k�l�v���j�_�k�m�j�k�g�h���^�h�i�m�k�l�b�f�u�_�����d�h�]�^�Z 

min

1

min min r
hr
�W�W

�d�d
�  (3) 

�b���k�h�h�l�\�_�l�k�l�\�_�g�g�h 
min

1

max max r
hr
�W�W

�d�d
�  (4) 

�]�^�_��tmin �b��tmax �²  �f�b�g�b�f�Z�e�v�g�h�_�� �b�� �f�Z�d�k�b�f�Z�e�v�g�h�_�� �a�g�Z�q�_�g�b�y�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �2���j���� �i�e�Z�g�Z�� �j��
�f�h�^�_�e�b��S, a �2r

min �b���2r
max �²  �l�h���`�_���k�Z�f�h�_���i�h���h�l�g�h�r�_�g�b�x���d���f�h�^�_�e�b��Sr. 

�>�Z�e�_�_���j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y���k�\�h�c�k�l�\�Z���f�g�h�`�_�k�l�\��Dmin �• D �b��Dmax �• D �k�h�h�l�\�_�l�k�l�\�_�g�g�h���\�k�_�o��
�k�`�Z�l�u�o�� �b�� �j�Z�k�l�y�g�m�l�u�o�� �i�e�Z�g�h�\�� �H�K�F��S���� �>�Z�_�l�k�y�� �h�i�b�k�Z�g�b�_�� �w�l�b�o�� �f�g�h�`�_�k�l�\���� �h�k�g�h�\�Z�g�g�h�_�� �g�Z��
�i�h�k�l�j�h�_�g�b�b�� �H�K�F�� �k�i�_�p�b�Z�e�v�g�h�]�h�� �\�b�^�Z���� �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �l�Z�d�b�o�� �f�h�^�_�e�_�c�� �i�j�b�\�h�^�b�l�� �d��
�k�m�s�_�k�l�\�_�g�g�h�f�m�� �k�h�d�j�Z�s�_�g�b�x�� ���i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �b�a�\�_�k�l�g�u�f�b�� �f�_�l�h�^�Z�f�b�� �>I, II �@���� �h�[�t�_�f�Z��
�g�_�h�[�o�h�^�b�f�u�o�� �\�u�q�b�k�e�_�g�b�c�� �^�e�y�� �j�Z�k�q�_�l�Z���� �g�Z�i�j�b�f�_�j���� �j�Z�g�g�b�o�� �b�� �i�h�a�^�g�b�o�� �k�`�Z�l�u�o�� �i�e�Z�g�h�\�� �b��
�j�Z�a�e�b�q�g�u�o�� �l�b�i�h�\�� �j�_�a�_�j�\�h�\�� �\�j�_�f�_�g�b�� �k�h�[�u�l�b�c�� �>���@���� �G�h�\�u�_�� �f�_�l�h�^�u�� �h�i�b�k�Z�g�b�y�� �k�`�Z�l�u�o���b��
�j�Z�k�l�y�g�m�l�u�o�� �D�I�� �H�K�F��S �i�h�a�\�h�e�y�x�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �i�j�b�� �j�Z�[�h�l�_�� �k�� �f�g�h�`�_�k�l�\�Z�f�b��Dmin �b��Dmax 
�h�k�g�h�\�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �l�_�h�j�b�b�� �H�K�F�� �>���@�� �b�� �h�k�g�h�\�g�u�_�� �b�^�_�b�� �j�_�k�m�j�k�g�h-�\�j�_�f�_�g�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �H�K�F��
�>���@���� �I�j�h�\�_�^�_�g�g�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �\�u�y�\�b�e�b�� �l�Z�d�`�_�� �i�j�b�g�p�b�i�b�Z�e�v�g�h�_�� �j�Z�a�e�b�q�b�_�� �\�g�m�l�j�_�g�g�b�o��
�k�l�j�m�d�l�m�j�� �f�g�h�`�_�k�l�\��Dmin �b��Dmax �\�k�_�o�� �k�`�Z�l�u�o�� �b�� �j�Z�k�l�y�g�m�l�u�o�� �i�e�Z�g�h�\�� �f�h�^�_�e�b��S���� �q�l�h�� �o�h�j�h�r�h��
�h�[�t�y�k�g�y�_�l���h�l�k�m�l�k�l�\�b�_���i�h�e�g�h�c���k�b�f�f�_�l�j�b�b���\���k�\�h�c�k�l�\�Z�o���w�l�b�o���f�g�h�`�_�k�l�\�� �G�Z�d�h�g�_�p�����h�l�f�_�l�b�f�����q�l�h��
�b�a�e�Z�]�Z�_�f�u�_�� �g�b�`�_�� �d�h�g�p�_�i�p�b�b�� �k�`�Z�l�h�c�� �b�� �j�Z�k�l�y�g�m�l�h�c�� �H�K�F�� �i�j�b�f�_�g�b�f�u�� �g�_�� �l�h�e�v�d�h�� �d�� �H�K�F�� �k��
�a�Z�^�Z�g�g�u�fb �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�y�f�b�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �b�g�l�_�g�k�b�\�g�h�k�l�y�f�b�� �\�u�i�h�e�g�_�g�b�y�� �\�k�_�o�� �j�Z�[�h�l����
�g�h�� �b�� �d�� �f�h�^�_�e�y�f�� �k�� �a�Z�^�Z�g�g�u�f�b�� �]�j�Z�g�b�p�Z�f�b�� �b�a�f�_�g�_�g�b�y�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c�� ���k�h�h�l�\�_�l�k�l�\�_�g�g�h��
�b�g�l�_�g�k�b�\�g�h�k�l�_�c���\�u�i�h�e�g�_�g�b�y�����w�l�b�o���j�Z�[�h�l���>��]. 

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

min* �W���t ij TT  (5) 

�]�^�_���Lj �b��Ti* �²  �k�h�h�l�\�_�l�k�l�\�_�g�g�h���f�h�f�_�g�l�u���\�j�_�f�_�g�b���g�Z�q�Z�e�Z��j-�h�c���b���h�d�h�g�q�Z�g�b�y��i-�h�c���j�Z�[�h�l���f�h�^�_�e�b��
S, tmin �²  �d�j�b�l�b�q�_�k�d�h�_���\�j�_�f�y���>���@���w�l�h�c���f�h�^�_�e�b����i�•j.  

�G�h�� �g�_�j�Z�\�_�g�k�l�\�Z�� �������� �l�h�`�_�� �e�b�g�_�c�g�u�� �b�� �b�f�_�x�l�� �\�b�^�� �k�\�y�a�_�c�� �>���@�� �\�� �H�K�F���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f����
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�f�g�h�`�_�k�l�\�h��Dmin �h�i�b�k�u�\�Z�_�l�k�y�� �H�K�F��Smin���� �i�h�e�m�q�Z�x�s�_�c�k�y�� �i�j�b�k�h�_�^�b�g�_�g�b�_�f�� �d�� �f�h�^�_�e�b��S �\�k�_�o��
�k�\�y�a�_�c�� �\�b�^�Z�� ���������� �>�e�y�� �m�k�l�Z�g�h�\�e�_�g�b�y�� �k�i�j�Z�\�_�^�e�b�\�h�k�l�b�� �l�_�h�j�_�f�u�� �h�k�l�Z�_�l�k�y�� �i�j�b�g�y�l�v�� �\�h�� �\�g�b�f�Z�g�b�_����
�q�l�h�� �f�g�h�`�_�k�l�\�h�� �\�k�_�o�� �j�_�r�_�g�b�c�� �e�x�[�h�c�� �g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�c�� �H�K�F�� �k�� �d�h�g�_�q�g�u�f�� �i�e�Z�g�h�\�u�f��
�i�_�j�b�h�^�h�f�� �_�k�l�v�� �\�u�i�m�d�e�u�c�� �d�h�f�i�Z�d�l�� �d�Z�d�� �i�_�j�_�k�_�q�_�g�b�_�� �i�h�e�m�i�j�h�k�l�j�Z�g�k�l�\�� �b�� �d�h�g�_�q�g�h�]�h��n-�f�_�j�g�h�]�h��
�h�l�j�_�a�d�Z�� ���i�Z�j�Z�e�e�_�e�_�i�b�i�_�^�Z������ �h�i�j�_�^�_�e�y�_�f�h�]�h�� �i�e�Z�g�h�\�u�f�� �i�_�j�b�h�^�h�f���� �A�^�_�k�v��n = 2k���� �]�^�_��k �²  
�d�h�e�b�q�_�k�l�\�h���j�Z�[�h�l���\���f�h�^�_�e�b��S. 

�H�l�f�_�l�b�f���� �q�l�h�� �i�h�� �o�h�^�m�� �^�h�d�Z�a�Z�l�_�e�v�k�l�\�Z�� �l�_�h�j�_�f�u�� ���� �[�u�e�� �m�k�l�Z�g�h�\�e�_�g�� �k�e�_�^�m�x�s�b�c 
�b�g�l�_�j�_�k�g�u�c�� �n�Z�d�l�� �F�g�h�`�_�k�l�\�h�� �\�k�_�o�� �j�_�r�_�g�b�c�� �h�i�l�b�f�b�a�Z�p�b�h�g�g�h�c�� �a�Z�^�Z�q�b�� �2�� ���j���:min �g�Z�� �H�K�F��S 
�\�k�_�]�^�Z���h�i�b�k�u�\�Z�_�l�k�y���g�_�d�h�l�h�j�h�c���H�K�F��Smin�����g�Z�a�u�\�Z�_�f�h�c���k�`�Z�l�h�c���i�h���h�l�g�h�r�_�g�b�x���d���b�k�o�h�^�g�h�c�� 

�D�h�e�b�q�_�k�l�\�h�� �^�h�[�Z�\�e�y�_�f�u�o�� �d�� �H�K�F��S �k�\�y�a�_�c�� �������� �i�j�b�� �i�h�k�l�j�h�_�g�b�b�� �k�`�Z�l�h�c�� �H�K�F��Smin �\��
�h�[�s�_�f�� �k�e�m�q�Z�_�� �j�Z�\�g�h�� �� = k(k�²�������� �H�^�g�Z�d�h���� �\�� �l�_�o�� �k�e�m�q�Z�y�o���� �d�h�]�^�Z�� �\�� �H�K�F��S �f�h�]�m�l�� �[�u�l�v��
�h�i�j�_�^�_�e�_�g�u�� �b�k�o�h�^�g�u�_�� �b�� �a�Z�\�_�j�r�Z�x�s�b�_�� �>������ �����@�� �j�Z�[�h�l�u���� �d�h�e�b�q�_�k�l�\�h�� �^�h�[�Z�\�e�y�_�f�u�o�� �d��S �k�\�y�a�_�c��
�i�j�b���i�h�k�l�j�h�_�g�b�b��Smin �f�h�`�_�l���[�u�l�v���m�f�_�g�v�r�_�g�h���^�h���\�_�e�b�q�b�g�u����* = k1k2�����]�^�_��k1 �²�q�b�k�e�h���b�k�o�h�^�g�u�o����
a k2 �²  �q�b�k�e�h���a�Z�\�_�j�r�Z�x�s�b�o���j�Z�[�h�l���H�K�F��S�����W�l�h���^�h�k�l�b�]�Z�_�l�k�y���a�Z���k�q�_�l���i�j�b�k�h�_�^�b�g�_�g�b�y���d���H�K�F��S 
�l�h�e�v�d�h���\�k�_�o���l�_�o���k�\�y�a�_�c�������������m���d�h�l�h�j�u�o��i �²  �g�h�f�_�j���a�Z�\�_�j�r�Z�x�s�_�c���j�Z�[�h�l�u����a j�²�g�h�f�_�j���b�k�o�h�^�g�h�c��
�j�Z�[�h�l�u�� �f�h�^�_�e�b��S���� �I�h�w�l�h�f�m�� �i�j�b��k1 = k2 = l �^�e�y�� �i�h�k�l�j�h�_�g�b�y��Smin �^�h�k�l�Z�l�h�q�g�h�� �^�h�[�Z�\�b�l�v�� �d��Smin 
�l�h�e�v�d�h�� �h�^�g�m�� �k�\�y�a�v�� �k�� �i�Z�j�Z�f�_�l�j�h�f�� �² �2min���� �\�u�o�h�^�y�s�m�x�� �b�a�� �d�h�g�p�Z�� �a�Z�\�_�j�r�Z�x�s�_�c�� �j�Z�[�h�l�u�� �b��
�\�o�h�^�y�s�m�x���\���g�Z�q�Z�e�h���b�k�o�h�^�g�h�c�� 

�M�d�Z�`�_�f�� �l�Z�d�`�_���� �q�l�h�� �^�e�y�� �\�u�q�b�k�e�_�g�b�y�� �j�Z�g�g�_�]�h�� �b�� �i�h�a�^�g�_�]�h�� �k�`�Z�l�u�o�� �i�e�Z�g�h�\��[1�@�� �H�K�F��S 
�f�h�`�_�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�k�y�� �g�_�� �l�h�e�v�d�h�� �h�i�j�_�^�_�e�_�g�g�Z�y�� �\�u�r�_�� �k�`�Z�l�Z�y�� �H�K�F��Smin���� �g�h�� �b�� �H�K�F��Smm, 
�d�h�l�h�j�Z�y���i�h�e�m�q�Z�_�l�k�y���b�a���H�K�F��S �^�h�[�Z�\�e�_�g�b�_�f���d���g�_�c���\�k�_�o���k�\�y�a�_�c���\�b�^�Z 

,�[TTi �t  (6) 

,*
jTT �t�K  (7) 

min�W�K�[ ���t TT  (8) 

�]�^�_�� ���� �b�� ���� �² �g�h�f�_�j�Z�� �\�k�i�h�f�h�]�Z�l�_�e�v�g�u�o�� �k�h�[�u�l�b�c���� �\�\�h�^�b�f�u�o�� �\�� �f�h�^�_�e�v��S���� �<�� �h�[�s�_�f�� �k�e�m�q�Z�_��
�d�h�e�b�q�_�k�l�\�h���^�h�[�Z�\�e�y�_�f�u�o���k�\�y�a�_�c�����������² (8) �i�j�b���i�h�k�l�j�h�_�g�b�b��Smin �j�Z�\�g�h����0 = 2k+l�����Z���d�h�]�^�Z���\���H�K�F��
S �f�h�]�m�l���[�u�l�v���h�i�j�_�^�_�e�_�g�u���b�k�o�h�^�g�u�_���b���a�Z�\�_�j�r�Z�x�s�b�_���j�Z�[�h�l�u�����l�h���d�h�e�b�q�_�k�l�\�h���^�h�[�Z�\�e�y�_�f�u�o���d��S 
�k�\�y�a�_�c�����������² ���������f�h�`�_�l���[�u�l�v���m�f�_�g�v�r�_�g�h���^�h���\�_�e�b�q�b�g�u����0* = k1 + k2+l �a�Z���k�q�_�l���i�j�b�k�h�_�^�b�g�_�g�b�y���d��
�H�K�F��S �k�\�y�a�b�����������b���l�h�e�v�d�h���\�k�_�o�� �l�Z�d�b�o���k�\�y�a�_�c���������� �² ���������� �m���d�h�l�h�j�u�o��i �²  �g�h�f�_�j���b�k�o�h�^�g�h�c����a j - 
�g�h�f�_�j���a�Z�\�_�j�r�Z�x�s�_�c���j�Z�[�h�l�u���f�h�^�_�e�b��S. 

�H�l�f�_�l�b�f���� �q�l�h�� �a�g�Z�q�b�l�_�e�v�g�h�_�� �k�h�d�j�Z�s�_�g�b�_�� �h�[�t�_�f�Z�� �\�u�q�b�k�e�_�g�b�c�� �i�j�b�� �j�Z�k�q�_�l�_�����g�Z�i�j�b�f�_�j����
�j�Z�g�g�_�]�h�� �k�`�Z�l�h�]�h�� �i�e�Z�g�Z�� �H�K�F��S �g�h�\�u�f�� �f�_�l�h�^�h�f�� �i�j�h�b�k�o�h�^�b�l�� �[�e�Z�]�h�^�Z�j�y�� �l�h�f�m���� �q�l�h�� �l�_�i�_�j�v�� �^�e�y 
�l�Z�d�h�]�h���j�Z�k�q�_�l�Z���l�j�_�[�m�_�l�k�y���e�b�r�v���^�\�m�d�j�Z�l�g�h�_ �i�j�b�f�_�g�_�g�b�_���f�_�l�h�^�Z���©�F�Z�y�l�g�b�d�ª�����Z���g�_���l�j�_�o�d�j�Z�l�g�h�_����
�d�Z�d�� �i�j�_�`�^�_�� �>���@�� �K�m�s�_�k�l�\�_�g�g�u�f�� �y�\�e�y�_�l�k�y�� �l�Z�d�`�_�� �l�h���� �q�l�h�� �j�_�a�_�j�\�u�� �\�j�_�f�_�g�b�� �k�h�[�u�l�b�c�� �H�K�F��S 
�h�l�g�h�k�b�l�_�e�v�g�h�� �d�j�b�l�b�q�_�k�d�h�]�h�� �\�j�_�f�_�g�b�� �>���@���w�l�h�c���H�K�F�� �\�� �^�_�c�k�l�\�b�l�_�e�v�g�h�k�l�b�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �k�h�[�h�c��
�j�_�a�_�j�\�u�� �\�j�_�f�_�g�b�� �k�h�[�u�l�b�c�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�c�� �k�`�Z�l�h�c�� �H�K�F��Smin �b�e�b��Smin���� �i�h�k�l�j�h�_�g�g�h�c�� �i�h��
�b�k�o�h�^�g�h�c���f�h�^�_�e�b��S. �B�a���b�a�\�_�k�l�g�u�o���n�h�j�f�m�e���^�e�y���j�Z�g�g�_�]�h���b���i�h�a�^�g�_�]�h���i�e�Z�g�h�\���g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�c��
�H�K�F��S���� �\�u�j�Z�`�Z�x�s�b�o�� �w�l�b�� �i�e�Z�g�u�� �q�_�j�_�a�� �f�Z�l�j�b�p�m���‰ �f�Z�d�k�b�f�Z�e�v�g�u�o�� �j�Z�k�k�l�h�y�g�b�c �>���@�� �w�l�h�c��
�f�h�^�_�e�b���� �i�h�e�m�q�Z�_�f�� �l�_�i�_�j�v�� �k�e�_�^�m�x�s�b�_�� �n�h�j�f�m�e�u�� �^�e�y�� �j�Z�g�g�_�]�h�� �b�� �i�h�a�^�g�_�]�h�� �k�`�Z�l�u�o�� �b�� �b�g�h�c��

�i�Fpc T�bT
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Umin =( Uij
min )�²  �f�Z�l�j�b�p�Z���f�Z�d�k�b�f�Z�e�v�g�u�o���j�Z�k�k�l�h�y�g�b�c���k�`�Z�l�h�c���H�K�F��Smin, a ii

�i�Fpc LI�bTT
~

,
~~

,
~

 �²  
�k�h�h�l�\�_�l�k�l�\�_�g�g�h���j�Z�g�g�b�_���b���i�h�a�^�g�b�_���k�`�Z�l�u�_���k�j�h�d�b���b���Z�[�k�h�e�x�l�g�u�_���h�]�j�Z�g�b�q�_�g�b�y���k�g�b�a�m �b���k�\�_�j�o�m���g�Z��
�f�h�f�_�g�l�u���g�Z�q�Z�e�Z���b���h�d�h�g�q�Z�g�b�y���j�Z�[�h�l���f�h�^�_�e�b��S [1]. 

�H�[�h�a�g�Z�q�b�f�� �q�_�j�_�a��Sij
max �H�K�F���� �i�h�e�m�q�Z�x�s�m�x�k�y�� �b�a���f�h�^�_�e�b��S �i�j�b�[�Z�\�e�_�g�b�_�f �d���g�_�c���h�^�g�h�c��

�_�^�b�g�k�l�\�_�g�g�h�c���k�\�y�a�b 
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,max* �W���t ij TT  (9) 

�Z���q�_�j�_�a��Dij
max �²  �f�g�h�`�_�k�l�\�h���\�k�_�o���D�I���� �h�i�j�_�^�_�e�y�_�f�u�o���f�h�^�_�e�v�x��Sij

max���� �H�l�f�_�l�b�f���� �q�l�h���d�Z�`�^�h�_���b�a��
�f�g�h�`�_�k�l�\��Dij

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

�K�h�\�h�d�m�i�g�h�k�l�v���\�k�_�o���H�K�F��Sij
max�����]�^�_��i�•j, i, j = l, ..., k�����[�m�^�_�f���g�Z�a�u�\�Z�l�v���j�Z�k�l�y�g�m�l�h�c���H�K�F����

�k�h�h�l�\�_�l�k�l�\�m�x�s�_�c�� �f�h�^�_�e�b��S���� �b�� �h�[�h�a�g�Z�q�Z�l�v�� �q�_�j�_�a��Smax. �H�q�_�\�b�^�g�h���� �q�l�h�� �f�g�h�`�_�k�l�\�h��Dmax �\�k�_�o��
�j�Z�k�l�y�g�m�l�u�o�� �i�e�Z�g�h�\�� �H�K�F��S �k�h�\�i�Z�^�Z�_�l�� �k�� �f�g�h�`�_�k�l�\�h�f�� �\�k�_�o�� �i�e�Z�g�h�\���� �h�i�j�_�^�_�e�y�_�f�u�o�� �j�Z�k�l�y�g�m�l�h�c��
�H�K�F��Smax�����i�j�b�q�_�f 

maxmax
ij

ji
DD

�z
�‰�  (10) 

�<�� �h�[�s�_�f�� �k�e�m�q�Z�_�� �d�h�e�b�q�_�k�l�\�h�� �f�h�^�_�e�_�c��Sij
max���� �\�o�h�^�y�s�b�o�� �\�� �j�Z�k�l�y�g�m�l�m�x�� �H�K�F��Smax���� �j�Z�\�g�h��

��=k(k�²���������H�^�g�Z�d�h�����\���l�_�o���k�e�m�q�Z�y�o�����d�h�]�^�Z���\���b�k�o�h�^�g�h�c���H�K�F��S �f�h�]�m�l���[�u�l�v���h�i�j�_�^�_�e�_�g�u���b�k�o�h�^�g�u�_��
�b�� �a�Z�\�_�j�r�Z�x�s�b�_�� �j�Z�[�h�l�u���� �d�h�e�b�q�_�k�l�\�h�� �f�h�^�_�e�_�c��Sij

max���� �\�o�h�^�y�s�b�o�� �\�� �k�h�k�l�Z�\��Smax���� �f�h�`�_�l�� �[�u�l�v��
�m�f�_�g�v�r�_�g�h�� �^�h�� �\�_�e�b�q�b�g�u�� ��*= k1k2���� �W�l�h�� �^�h�k�l�b�]�Z�_�l�k�y�� �a�Z�� �k�q�_�l�� �\�d�e�x�q�_�g�b�y�� �\�� �k�h�k�l�Z�\��Smax �l�h�e�v�d�h��
�\�k�_�o���l�Z�d�b�o���f�h�^�_�e�_�c��Sij

max�����m���d�h�l�h�j�u�o��i �²  �g�h�f�_�j���b�k�o�h�^�g�h�c���j�Z�[�h�l�u����a j �²  �g�h�f�_�j���a�Z�\�_�j�r�Z�x�s�_�c��
�j�Z�[�h�l�u���f�h�^�_�e�b��S�����I�h�w�l�h�f�m���i�j�b��k1 = k2=l �^�e�y���i�h�k�l�j�h�_�g�b�y��Smax �d���f�h�^�_�e�b��S �g�Z�^�h���i�j�b�k�h�_�^�b�g�b�l�v��
�_�^�b�g�k�l�\�_�g�g�m�x���k�\�y�a�v���k���i�Z�j�Z�f�_�l�j�h�f���2max�����\�u�o�h�^�y�s�m�x���b�a���g�Z�q�Z�e�Z���b�k�o�h�^�g�h�c���j�Z�[�h�l�u���b���\�o�h�^�y�s�m�x��
�\���d�h�g�_�p���a�Z�\�_�j�r�Z�x�s�_�c�� 

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

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

�H�i�b�k�Z�g�b�_���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���H�K�F 
�I�_�j�_�c�^�_�f�� �l�_�i�_�j�v�� �d�� �h�i�b�k�Z�g�b�x�� �b�� �b�k�k�e�_�^�h�\�Z�g�b�x�� �©�n�m�g�d�p�b�h�g�Z�e�v�g�u�o�ª�� �H�K�F�����l���� �_���� �H�K�F�� �k��

�n�m�g�d�p�b�h�g�Z�e�v�g�u�f�b�� �i�Z�j�Z�f�_�l�j�Z�f�b�� �b�� �Z�[�k�h�e�x�l�g�u�f�b�� �h�]�j�Z�g�b�q�_�g�b�y�f�b���� �L�Z�d�b�_�� �f�h�^�_�e�b�� �[�m�^�_�f��
�g�Z�a�u�\�Z�l�v�� �i�Z�j�Z�f�_�l�j�b�q�_�k�d�b�f�b�� �k�_�l�_�\�u�f�b�� �f�h�^�_�e�y�f�b�� ���I�K�F���� �b�� �a�Z�i�b�k�u�\�Z�l�v�� �\���\�b�^�_�� �k�b�k�l�_�f�u��
�g�_�j�Z�\�_�g�k�l�\ 
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�]�^�_��      T= (T1, T2, ..., T

k)' �²  �\�_�d�l�h�j���f�h�f�_�g�l�h�\���g�Z�q�Z�e�Z���j�Z�[�h�l���� 
t=(t1, t2,..., tk)' �²  �\�_�d�l�h�j���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c���j�Z�[�h�l���� 
�o� �����o1 �o2, ..., xk)' �²  �g�_�d�h�l�h�j�u�c���\�_�d�l�h�j���i�Z�j�Z�f�_�l�j�h�\���� 
�.ij(t, x) �²  �^�_�c�k�l�\�b�l�_�e�v�g�u�_���g�_�i�j�_�j�u�\�g�u�_���n�m�g�d�p�b�b���\�_�d�l�h�j�g�u�o���Z�j�]�m�f�_�g�l�h�\��t �b��x, l (t, x�����b��

L(t, x) �²  �^�_�c�k�l�\�b�l�_�e�v�g�u�_���g�_�i�j�_�j�u�\�g�u�_�����\�_�d�l�h�j-�n�m�g�d�p�b�b����m = (m1, m2, ..., mk�����!�����������b�������F� �����F1 
�F2, ..., Mk)' �²  �^�_�c�k�l�\�b�l�_�e�v�g�u�_�� �� �i�h�k�l�h�y�g�g�u�_��k �²  �f�_�j�g�u�_�� �\�_�d�l�h�j�u���� �Z�� �b��b �²  �i�h�k�l�h�y�g�g�u�_��
�\�_�d�l�h�j�u���� �a�Z�^�Z�x�s�b�_�� �h�]�j�Z�g�b�q�_�g�b�y�� �k�g�b�a�m�� �b�� �k�\�_�j�o�m�� �g�Z�� �a�g�Z�q�_�g�b�y�� �\�_�d�l�h�j�Z�� �i�Z�j�Z�f�_�l�j�h�\��x, N �² �‡��
�f�g�h�`�_�k�l�\�h�� �^�m�]�� ��i, j������ �h�i�j�_�^�_�e�y�x�s�b�o�� �k�\�y�a�b�� �>���@�� �f�_�`�^�m�� �j�Z�[�h�l�Z�f�b����k �²  �d�h�e�b�q�_�k�l�\�h�� �j�Z�[�h�l�� �\��
�f�h�^�_�e�b�����A�^�_�k�v���g�_�i�j�_�j�u�\�g�h�k�l�v���\�k�_�o���n�m�g�d�p�b�c���i�j�_�^�i�h�e�Z�]�Z�_�l�k�y���g�Z���d�h�f�i�Z�d�l�_�������������² (14). 

�K�\�h�_�h�[�j�Z�a�b�_�� �I�K�F�� �i�j�h�y�\�e�y�_�l�k�y���� �\�� �q�Z�k�l�g�h�k�l�b���� �\�� �l�h�f���� �q�l�h�� �^�e�y�� �g�b�o�� �f�g�h�]�b�_�� �i�j�b�\�u�q�g�u�_��
�i�h�g�y�l�b�y�� �l�_�h�j�b�b�� �H�K�F�� �k�� �q�b�k�e�h�\�u�f�b�� �i�Z�j�Z�f�_�l�j�Z�f�b�� �b�� �h�]�j�Z�g�b�q�_�g�b�y�f�b�� �>���@�� �l�_�j�y�x�l�� �k�\�h�c�� �k�f�u�k�e��
���b�k�o�h�^�g�u�_���b���a�Z�\�_�j�r�Z�x�s�b�_���k�h�[�u�l�b�y���b�e�b���j�Z�[�h�l�u���k�_�l�b�����j�Z�g�g�b�_���b���i�h�a�^�g�b�_���i�e�Z�g�u���b���^�j�������b���\���l�h���`�_��
�\�j�_�f�y�� �f�g�h�]�b�_�� �i�h�g�y�l�b�y�� �w�l�h�l�� �k�f�u�k�e�� �k�h�o�j�Z�g�y�x�l�� ���d�j�b�l�b�q�_�k�d�h�_�� �\�j�_�f�y���� �i�h�e�g�u�_�� �j�_�a�_�j�\�u�� �\�j�_�f�_�g�b��
�k�h�[�u�l�b�c���b���^�j������ 

�I�K�F�� ���������� �² ���������� �l�Z�d�� �`�_���� �d�Z�d�� �b�� �e�x�[�Z�y�� �H�K�F���� �f�h�`�_�l�� �[�u�l�v�� �i�j�_�^�k�l�Z�\�e�_�g�Z��
�h�j�b�_�g�l�b�j�h�\�Z�g�g�u�f���]�j�Z�n�h�f���>���@�����\�h�h�[�s�_���]�h�\�h�j�y�����k���d�h�g�l�m�j�Z�f�b�����k���l�h�c���e�b�r�v���j�Z�a�g�b�p�_�c�����q�l�h���^�m�]�Z�f��
(i, j���� �b�� �\�_�j�r�b�g�Z�f��i �w�l�h�]�h�� �]�j�Z�n�Z�� �l�_�i�_�j�v�� �k�h�h�l�\�_�l�k�l�\�m�x�l�� �g�_�� �^�_�c�k�l�\�b�l�_�e�v�g�u�_�� �q�b�k�e�Z�� �.ij, li, Li a 
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�^�_�c�k�l�\�b�l�_�e�v�g�u�_���n�m�g�d�p�b�b���.ij(t, x), li(t, x) �b��Li(t, x���� �\�_�d�l�h�j�g�u�o���Z�j�]�m�f�_�g�l�h�\��t �b���o���� �D�j�h�f�_���l�h�]�h�����\��
�d�Z�`�^�h�c�� �\�_�j�r�b�g�_��i �a�Z�^�Z�x�l�k�y�� �^�\�_�� �i�Z�j�u�� �q�b�k�_�e��mi, Mi �b�� �Zi bi���� �L�Z�d�h�c�� �]�j�Z�n��G �[�m�^�_�f�� �g�Z�a�u�\�Z�l�v��
�j�_�i�j�_�a�_�g�l�Z�l�b�\�g�u�f���]�j�Z�n�h�f���k�b�k�l�_�f�u���g�_�j�Z�\�_�g�k�l�\������������ �²�������������W�l�h�l���]�j�Z�n���b�f�_�_�l��k �\�_�j�r�b�g�����]�^�_��k 
�²  �d�h�e�b�q�_�k�l�\�h�� �j�Z�[�h�l�� �\�� �f�h�^�_�e�b�� ������) �²  ������������ �b�� �k�h�^�_�j�`�b�l�� �^�m�]�m�� ��i0, j0���� �l�h�]�^�Z���� �d�h�]�^�Z�� �\�� �k�b�k�l�_�f�_��
�g�_�j�Z�\�_�g�k�l�\�� ���������� �² ���������� �_�k�l�v�� �g�_�j�Z�\�_�g�k�l�\�h��Tj0�² Tf0 �!�� �.i0j0 (t, x������ �N�m�g�d�p�b�y�� �.ij (t, x���� �g�Z�a�u�\�Z�_�l�k�y��
�n�m�g�d�p�b�h�g�Z�e�v�g�u�f�� �i�Z�j�Z�f�_�l�j�h�f�� �^�m�]�b�� ��i, j������ �Z�� �n�m�g�d�p�b�b��l i(t, x������ �b�� �� ��Li(t, x���� �g�Z�a�u�\�Z�x�l�k�y������
�n�m�g�d�p�b�h�g�Z�e�v�g�u�f�b�������Z�[�k�h�e�x�l�g�u�f�b���h�]�j�Z�g�b�q�_�g�b�y�f�b���k�h�h�l�\�_�l�k�l�\�_�g�g�h���k�g�b�a�m���b���k�\�_�j�o�m���\�� �\�_�j�r�b�g�_ 
i �j�_�i�j�_�a�_�g�l�Z�l�b�\�g�h�]�h�� �]�j�Z�n�Z��G �k�b�k�l�_�f�u�� ���������� �² ������������ �G�Z�d�h�g�_�p���� �i�Z�j�Z�f�_�l�j�h�\�� �e�x�[�h�]�h�� �i�m�l�b�� ���\��
�q�Z�k�l�g�h�k�l�b�����d�h�g�l�m�j�Z�����\���]�j�Z�n�_��G �g�Z�a�u�\�Z�_�l�k�y���k�m�f�f�Z���n�m�g�d�p�b�h�g�Z�e�v�g�u�o���i�Z�j�Z�f�_�l�j�h�\���\�k�_�o���_�]�h���^�m�]���� 

�F�h�`�g�h�� �i�h�d�Z�a�Z�l�v�� �>���@�� �q�l�h�� �I�K�F�� ���������� �² ���������� �g�_�i�j�h�l�b�\�h�j�_�q�b�\�Z���l�h�]�^�Z�� �b�� �l�h�e�v�d�h�� �l�h�]�^�Z����
�d�h�]�^�Z�� �g�_�i�j�h�l�b�\�h�j�_�q�b�\�Z�� �k�b�k�l�_�f�Z�� �k�h�h�l�g�h�r�_�g�b�c���� �i�h�e�m�q�Z�x�s�Z�y�k�y�� �b�a�� �� ���������� �² ���������� �a�Z�f�_�g�h�c��
�g�_�j�Z�\�_�g�k�l�\���g�Z���g�_�j�Z�\�_�g�k�l�\�Z 
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�]�^�_�� �\�_�d�l�h�j�u��lmin �b��Lmax �k�h�k�l�Z�\�e�_�g�u�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �b�a�� �f�b�g�b�f�Z�e�v�g�u�o�� �b�� �f�Z�d�k�b�f�Z�e�v�g�u�o��
�a�g�Z�q�_�g�b�c���n�m�g�d�p�b�c��l i(t, x�����b��Li(t, x�����g�Z���d�h�f�i�Z�d�l�_�������������² (14). 

�B�a�� �d�h�g�_�q�g�h�k�l�b�� �j�_�i�j�_�a�_�g�l�Z�l�b�\�g�h�]�h�� �]�j�Z�n�Z��G0 �f�h�^�_�e�b�� ������������ ���������� �² ���������� �\�u�l�_�d�Z�_�l�� �e�b�[�h��
�h�l�k�m�l�k�l�\�b�_�����e�b�[�h���k�m�s�_�k�l�\�h�\�Z�g�b�_���l�h�e�v�d�h���d�h�g�_�q�g�h�]�h���q�b�k�e�Z���! �i�j�h�k�l�u�o���d�h�g�l�m�j�h�\���>���@���w�l�h�]�h���]�j�Z�n�Z����
�d�h�l�h�j�u�_ �a�Z�g�m�f�_�j�m�_�f���g�Z�l�m�j�Z�e�v�g�u�f�b���q�b�k�e�Z�f�b���h�l�������^�h���!�� �I�h�e�h�`�b�f�����q�l�h���3s(t, x) �²  �i�Z�j�Z�f�_�l�j��s-�]o 
�i�j�h�k�l�h�]�h���d�h�g�l�m�j�Z���]�j�Z�n�Z��G0, S � �������������������!�����b���i�m�k�l�v���30(t, x�����A���������Z���q�b�k�e�h���1���j�Z�\�g�h���g�m�e�x�����_�k�e�b��G0 �g�_��
�b�f�_�_�l���d�h�g�l�m�j�h�\�����b���/� ���!�����_�k�e�b��G0 �b�f�_�_�l�������i�j�h�k�l�u�o���d�h�g�l�m�j�h�\�� �B�a���d�j�b�l�_�j�b�y���g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�k�l�b��
�H�K�F���>���@���\�u�\�h�^�b�f���k�e�_�^�m�x�s�b�c���d�j�b�l�_�j�b�c���g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�k�l�b���I�K�F�� 

�I�m�k�l�v�� �k�j�_�^�b�� �i�Z�j�Z�f�_�l�j�h�\��xi, i = l, ..., k���� �g�_�� �\�k�l�j�_�q�Z�x�l�k�y�� �i�_�j�_�f�_�g�g�u�_��Tj, j = l, ..., k���� �<��
�l�Z�d�h�f�� �k�e�m�q�Z�_�� �I�K�F�� ������������ ����������-������������ �Z�� �k�e�_�^�h�\�Z�l�_�e�v�g�h���� �b�� �I�K�F�� ���������� �² ���������� �g�_�i�j�h�l�b�\�h�j�_�q�b�\�Z��
�l�h�]�^�Z���b���l�h�e�v�d�h �l�h�]�^�Z�����d�h�]�^�Z���g�_�i�j�h�l�b�\�h�j�_�q�b�\�Z���k�b�k�l�_�f�Z���g�_�j�Z�\�_�g�k�l�\ 
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�J�Z�k�k�f�h�l�j�b�f���l�_�i�_�j�v���k�e�m�q�Z�c���I�F�K������������- �������������Z���b�f�_�g�g�h���� 
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�>�e�y���l�Z�d�b�o���I�K�F���m�k�e�h�\�b�y�������������² �����������a�Z�f�_�g�y�x�l�k�y���g�Z���m�k�e�h�\�b�y 
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�I�m�k�l�v�� �
 �h�[�h�a�g�Z�q�Z�_�l�� �f�g�h�`�_�k�l�\�h�� �\�k�_�o�� �^�h�i�m�k�l�b�f�u�o�� �\�_�d�l�h�j�h�\��t �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c��
�j�Z�[�h�l�� �I�K�F�� ���������� �² ������������ �l���� �_���� �f�g�h�`�_�k�l�\�h�� �\�k�_�o�� �j�_�r�_�g�b�c�� �k�b�k�l�_�f�u�� �g�_�j�Z�\�_�g�k�l�\�� ���������� �²������������ �b��
�i�m�k�l�v��

t
Min �:  �²  �I�Z�j�_�l�h-�f�g�h�`�_�k�l�\�h�� �>���@�� �f�g�h�`�_�k�l�\�Z�� �
 �h�l�g�h�k�b�l�_�e�v�g�h�� �\�_�d�l�h�j-�n�m�g�d�p�b�b��f(t���At ���\��

�k�f�u�k�e�_���\�_�d�l�h�j�g�h�c���a�Z�^�Z�q�b���f�b�g�b�f�b�a�Z�p�b�b������ 
�E�x�[�h�c�� �\�_�d�l�h�j��t* �•

t
Min �:  �[�m�^�_�f�� �g�Z�a�u�\�Z�l�v�� �I�Z�j�_�l�h-�h�i�l�b�f�Z�e�v�g�u�f�� ���b�e�b�� �w�n�n�_�d�l�b�\�g�u�f����

�\�_�d�l�h�j�h�f�� �� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c�� �L�� �j�Z�[�h�l�� �f�h�^�_�e�b�� ���������� �²������������ �Z�� �e�x�[�h�c�� �^�h�i�m�k�l�b�f�u�c�� �D�I��
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T
p �����]�^�_��T* = T + t�����w�l�h�c �f�h�^�_�e�b���k���e�x�[�u�f���l�Z�d�b�f���\�_�d�l�h�j�h�f���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c���j�Z�[�h�l��t 

= t* �²  �b�g�l�_�g�k�b�\�g�u�f�� �D�I���� �<�� �q�Z�k�l�g�h�k�l�b���� �e�x�[�h�c�� �\�_�d�l�h�j��t�
���� �f�b�g�b�f�b�a�b�j�m�x�s�b�c�� �k�j�_�^�g�x�x��
�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���j�Z�[�h�l���f�h�^�_�e�b�������������²(23), 

�¦
� 

�o
k

i
itk 1

min,
1

 (26) 

�g�Z�� �f�g�h�`�_�k�l�\�_�� �
���� �y�\�e�y�_�l�k�y�� �I�Z�j�_�l�h - �h�i�l�b�f�Z�e�v�g�u�f�� �\�_�d�l�h�j�h�f�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c�� �j�Z�[�h�l�� �w�l�h�c��
�f�h�^�_�e�b�� �>���@���� �Z�� �i�e�Z�g�� �j�� �k�� �l�Z�d�b�f�� �\�_�d�l�h�j�h�f�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c�� �² �b�g�l�_�g�k�b�\�g�u�f���� �B�g�l�_�g�k�b�\�g�u�c��

�i�e�Z�g�� �¸�¸
�¹
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T
p  �g�Z�a�u�\�Z�_�l�k�y�� �\�i�h�e�g�_�� �b�g�l�_�g�k�b�\�g�u�f���� �_�k�e�b�� �_�]�h�� �\�_�d�l�h�j��t�
�
�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c��

�j�Z�[�h�l���f�b�g�b�f�b�a�b�j�m�_�l���d�\�Z�^�j�Z�l���f�h�^�m�e�y���_��t |2 �\�_�d�l�h�j�Z��t, 

�¦
� 

�o� 
k

i
itt

1

22 min,  (27) 

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

�b�k�i�h�e�v�a�h�\�Z�l�v���l�h�e�v�d�h���\�u�i�m�d�e�u�_���b���^�Z�`�_���e�b�g�_�c�g�u�_���g�Z���\�u�i�m�d�e�h�f���d�h�f�i�Z�d�l�_�������������²  �����������n�m�g�d�p�b�b��
�.ij(t, x), li(t, x), Li(t, x�������\�o�h�^�y�s�b�_���\���h�i�j�_�^�_�e�_�g�b�_���I�K�F�������������² �������������<���k�e�m�q�Z�_���[�m�^�_�f���]�h�\�h�j�b�l�v���h��
�\�u�i�m�d�e�h�c���b���k�h�h�l�\�_�l�k�l�\�_�g�g�h���e�b�g�_�c�g�h�c���I�K�F�� 

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

�E�x�[�h�c�� �i�e�Z�g��p*�• DMin
p

���� �]�^�_��D �²  �f�g�h�`�_�k�l�\�h�� �\�k�_�o�� �D�I�� �I�K�F�� ���������� �² ������������ �g�Z�a�u�\�Z�_�l�k�y 

�g�b�`�g�b�f���� �Z�� �e�x�[�h�c�� �i�e�Z�g�� �j�
�
�• DMax
p

 �²  �\�_�j�o�g�b�f�� �I�Z�j�_�l�h-�i�e�Z�g�h�f�� �w�l�h�c�� �I�K�F���� �A�^�_�k�v��DMin
p

 �b��

DMax
p

 �²  �I�Z�j�_�l�h-�f�g�h�`�_�k�l�\�Z�� �^�e�y�� �f�g�h�`�_�k�l�\�Z��D �h�l�g�h�k�b�l�_�e�v�g�h�� �k�b�k�l�_�f�u�� �n�m�g�d�p�b�c���¸�¸
�¹

�·
�¨�¨
�©

�§
� 

*T

T
p  �\��

�k�f�u�k�e�_�� �\�_�d�l�h�j�g�u�o�� �a�Z�^�Z�q�� �f�b�g�b�f�b�a�Z�p�b�b�� �b�� �f�Z�d�k�b�f�b�a�Z�p�b�b���� �<�� �q�Z�k�l�g�h�k�l�b���� �e�x�[�h�c���i�e�Z�g���¸�¸
�¹
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T
p  

�f�b�g�b�f�b�a�b�j�m�x�s�b�c�����f�Z�d�k�b�f�b�a�b�j�m�x�s�b�c�����k�m�f�f�m���k�j�h�d�h�\���g�Z�q�Z�e�����b���h�d�h�g�q�Z�g�b�c���\�k�_�o���j�Z�[�h�l���I�K�F�� 

�� ���¦
� 

�o��
k

i
ii tT

1
min(max),2  

�i�j�b���h�]�j�Z�g�b�q�_�g�b�y�o�������������² �������������y�\�e�y�_�l�k�y���g�b�`�g�b�f�����\�_�j�o�g�b�f�����I�Z�j�_�l�h-�i�e�Z�g�h�f���I�K�F�������������² (14).  
�I�Z�j�_�l�h-�i�e�Z�g�h�f�� �I�K�F�� �[�m�^�_�f�� �g�Z�a�u�\�Z�l�v�� �e�x�[�h�c�� �_�_�� �g�b�`�g�b�c�� �b�e�b�� �\�_�j�o�g�b�c�� �I�Z�j�_�l�h�� �i�e�Z�g����

�H�q�_�\�b�^�g�h���� �q�l�h�� �g�_�i�j�h�l�b�\�h�j�_�q�b�\�Z�y�� �I�K�F�� ���������� �² ���������� �h�[�e�Z�^�Z�_�l���� �i�h�� �d�j�Z�c�g�_�c�� �f�_�j�_���� �h�^�g�b�f��
�g�b�`�g�b�f�� �b�� �h�^�g�b�f�� �\�_�j�o�g�b�f�� �I�Z�j�_�l�h-�i�e�Z�g�Z�f�b�� ������ �g�h���� �\�h�h�[�s�_�� �]�h�\�h�j�y���� �g�_ �b�f�_�_�l�� �j�Z�g�g�_�]�h�� �b��
�i�h�a�^�g�_�]�h�� �i�e�Z�g�h�\���� ������ �j�_�a�m�e�v�l�Z�l�_�� �i�j�h�\�_�^�_�g�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �\�u�y�k�g�b�e�Z�k�v�� �[�h�e�v�r�Z�y�� �\�Z��̀g�h�k�l�v��
�i�h�g�y�l�b�y���I�Z�j�_�l�h-�i�e�Z�g�Z���^�e�y���j�_�k�m�j�k�g�h�]�h���Z�g�Z�e�b�a�Z���I�K�F�� 

�<�\�_�^�_�f���l�_�i�_�j�v���j�y�^���i�h�g�y�l�b�c�����h�l�g�h�k�y�s�b�o�k�y���d���\�j�_�f�_�g�g�h�f�m���Z�g�Z�e�b�a�m���I�K�F���b���g�_�h�[�o�h�^�b�f�u�o��
�^�e�y�� �i�h�k�l�j�h�_�g�b�y�� �w�\�j�b�k�l�b�q�_�k�d�b�o �b�� �l�h�q�g�u�o�� �Z�e�]�h�j�b�l�f�h�\�� �j�Z�k�i�j�_�^�_�e�_�g�b�y�� �j�_�k�m�j�k�h�\�� �g�Z�� �l�Z�d�b�o��
�f�h�^�_�e�y�o���� �H�[�h�a�g�Z�q�b�f�� �q�_�j�_�a��Tmin, Tmax, T*min���� �L�
m�Z�o, tmin, tmax, xmin, xmax �\�_�d�l�h�j�u���� �k�h�k�l�Z�\�e�_�g�g�u�_��
�k�h�h�l�\�_�l�k�l�\�_�g�g�h���b�a���f�b�g�b�f�Z�e�v�g�u�o���b���f�Z�d�k�b�f�Z�e�v�g�u�o���a�g�Z�q�_�g�b�c���i�_�j�_�f�_�g�g�u�o��Ti, Ti*, t i, xi, i = l, ..., 
k�����g�Z���d�h�f�i�Z�d�l�_�������������² �������������W�l�b���\�_�d�l�h�j�u���[�m�^�_�f���g�Z�a�u�\�Z�l�v���g�b�`�g�b�f�b���b���\�_�j�o�g�b�f�b���d�j�b�l�b�q�_�k�d�b�f�b��
�\�_�d�l�h�j�Z�f�b�� �I�K�F�� ���������� �² ������������ �Z�� �d�h�]�^�Z�� �m�d�Z�a�Z�g�b�_�� �g�Z�� �f�b�g�b�f�Z�e�v�g�h�k�l�v�� �i�e�b�� �f�Z�d�k�b�f�Z�e�v�g�h�k�l�v��
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�a�g�Z�q�_�g�b�c���b�o���d�h�h�j�^�b�g�Z�l���g�_�k�m�s�_�k�l�\�_�g�g�h�����l�h���i�j�h�k�l�h���d�j�b�l�b�q�_�k�d�b�f�b�����>�e�y���\�u�i�m�d�e�h�c���I�K�F�������������²
���������� �\�_�d�l�h�j�u��RT = Tmax�² Tmin, RT* = T*max�² T*min �g�Z�a�u�\�Z�x�l�k�y�� �\�_�d�l�h�j�Z�f�b�� �i�h�e�g�u�o�� �j�_�a�_�j�\�h�\��
�\�j�_�f�_�g�b�� �g�Z�q�Z�e�� �b�� �h�d�h�g�q�Z�g�b�c�� �j�Z�[�h�l���� �\�_�d�l�h�j�u��RT = Tmax�² Tmin, Rx = xmax�² xmin �²  �\�_�d�l�h�j�Z�f�b��
�i�h�e�g�u�o���j�_�a�_�j�\�h�\���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c���j�Z�[�h�l���f�h�^�_�e�b���b���_�_���i�Z�j�Z�f�_�l�j�h�\��xi �h�l�j�_�a�d�b���`�_ 

[T i
min, Ti

max],  [T i
min, Ti

max] 
[t i

min, ti
max],  [x i

min, xi
max] �²  

�d�j�b�l�b�q�_�k�d�b�f�b���i�j�h�f�_�`�m�l�d�Z�f�b���k�h�h�l�\�_�l�k�l�\�m�x�s�b�o���i�_�j�_�f�_�g�g�u�o��Ti, Ti*, t i, xi�
�����Z���e�_�\�u�_���b���i�j�Z�\�u�_��
�d�h�g�p�u���d�j�b�l�b�q�_�k�d�b�o���i�j�h�f�_�`�m�l�d�h�\���² �d�j�b�l�b�q�_�k�d�b�f�b���a�g�Z�q�_�g�b�y�f�b���w�l�b�o���i�_�j�_�f�_�g�g�u�o�� 

�I�j�b�� �b�g�l�_�j�i�j�_�l�Z�p�b�b�� �i�Z�j�Z�f�_�l�j�h�\��xi �\�u�i�m�d�e�h�c�� �I�K�F�� ���������� �² (14), �g�Z�i�j�b�f�_�j���� �d�Z�d��
�b�g�l�_�g�k�b�\�g�h�k�l�_�c�� �\�u�i�h�e�g�_�g�b�y�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o�� �j�Z�[�h�l�� �b�e�b�� �b�o�� �k�l�h�b�f�h�k�l�_�c�� �f�h�`�g�h�� �]�h�\�h�j�b�l�v�� �h��
�i�h�e�g�u�o���j�_�a�_�j�\�Z�o���w�l�b�o���b�g�l�_�g�k�b�\�g�h�k�l�_�c���b�e�b���k�l�h�b�f�h�k�l�_�c�����B���\�h�h�[�s�_�����f�h�`�g�h���]�h�\�h�j�b�l�v���h���i�h�e�g�u�o��
�j�_�a�_�j�\�Z�o���e�x�[�u�o���i�_�j�_�f�_�g�g�u�o���\�u�i�m�d�e�h�c���f�h�^�_�e�b���i�j�b���e�x�[�h�c���b�o���b�g�l�_�j�i�j�_�l�Z�p�b�b�� 

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

�<�� �k�b�e�m�� �g�_�i�j�_�j�u�\�g�h�k�l�b�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �2���j���� �i�e�Z�g�Z���¸�¸
�¹
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*T

T
p  �g�Z�� �d�h�f�i�Z�d�l�_�� ���������� �² 

���������� �h�g�Z�� �^�h�k�l�b�]�Z�_�l�� �g�Z�� �w�l�h�f�� �d�h�f�i�Z�d�l�_�� �k�\�h�b�o�� �g�Z�b�f�_�g�v�r�_�]�h�� �2min �b�� �g�Z�b�[�h�e�v�r�_�]�h�� �2max �a�g�Z�q�_�g�b�c����
�<�_�e�b�q�b�g�m���2min �[�m�^�_�f�����d�Z�d���h�[�u�q�g�h�����g�Z�a�u�\�Z�l�v���d�j�b�l�b�q�_�k�d�b�f���\�j�_�f�_�g�_�f���I�K�F�������������²(14). 

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

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

�i�e�Z�g�b�j�h�\�Z�g�b�y �k�l�j�h�b�l�_�e�v�k�l�\�Z�� �h�[�t�_�d�l�h�\�� �D�Z�e�_�g�^�Z�j�g�u�c�� �i�e�Z�g�� �¸�¸
�¹
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�m�i�e�h�l�g�_�g�g�u�f���� �_�k�e�b�� �û���j���•������ �b�� �p�_�i�g�u�f���� �_�k�e�b�� �û���j���”Diag t(p������ �� �]�^�_�� �û���j����- �f�Z�l�j�b�p�Z���� �w�e�_�f�_�g�l�u��
�ûij ���j�����d�h�l�h�j�h�c���h�i�j�_�^�_�e�y�x�l�k�y���j�Z�\�_�g�k�l�\�Z�f�b 
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t(p)- �\�_�d�l�h�j�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c��ti(p���� �j�Z�[�h�l�� �\�� �i�e�Z�g�_�� �j����Diag t - �^�b�Z�]�h�g�Z�e�v�g�Z�y�� �f�Z�l�j�b�p�Z���� �g�Z��
�]�e�Z�\�g�h�c���^�b�Z�]�h�g�Z�e�b���d�h�l�h�j�h�c���g�Z�o�h�^�y�l�k�y���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b��ti �j�Z�[�h�l�� �\�� �i�h�j�y�^�d�_���b�o���g�m�f�_�j�Z�p�b�b����
�K�f�u�k�e�� �w�l�h�]�h�� �h�i�j�_�^�_�e�_�g�b�y�� �k�l�Z�g�h�\�b�l�k�y�� �i�h�g�y�l�g�u�f���� �_�k�e�b�� �m�q�_�k�l�v���� �q�l�h�� �w�e�_�f�_�g�l�u�� �ûij �
���j���� �f�Z�l�j�b�p�u��
�û�
���j���� �i�h�i�Z�j�g�u�o�� �k�h�\�f�_�s�_�g�b�c�� �j�Z�[�h�l�� �\�� �i�e�Z�g�_�� �j�� �\�u�q�b�k�e�y�x�l�k�y�� �i�h�� �n�h�j�f�m�e�_�� �ûij �
���j���� � max{0, 
�ûij ���j���`���� �Z�� �w�e�_�f�_�g�l�u���� ��pij�'

~
 �f�Z�l�j�b�p�u���� ��p�'

~
 �i�h�i�Z�j�g�u�o�� �j�Z�a�j�u�\�h�\�� �f�_�`�^�m�� �j�Z�[�h�l�Z�f�b�� �\�� �w�l�h�f�� �i�e�Z�g�_��

�b�f�_�x�l���\�b�^���� �� �� ���^ �`pp ijij �'��� �' ,0min
~

. 

�>�e�y�� �a�Z�^�Z�g�b�y�� �\�k�_�o�� �m�i�e�h�l�g�_�g�g�u�o�� �i�e�Z�g�h�\�� �I�K�F�� ���������� �² ���������� �d�� �w�l�h�c�� �f�h�^�_�e�b�� �^�h�k�l�Z�l�h�q�g�h��
�i�j�b�k�h�_�^�b�g�b�l�v�� �\�k�_�� �g�_�j�Z�\�_�g�k�l�\�Z�� �\�b�^�Z��T�—��- �L�����•��- t�—���� �Z�� �^�e�y�� �a�Z�^�Z�g�b�y�� �\�k�_�o�� �_�_�� �k�`�Z�l�u�o�� �i�e�Z�g�h�\��
�^�h�k�l�Z�l�h�q�g�h���i�h�i�h�e�g�b�l�v���_�_���\�k�_�f�b���g�_�j�Z�\�_�g�k�l�\�Z�f�b���L�— �²  T�����•���²  �2min + t������ �I�h�e�m�q�Z�_�f�u�_���i�j�b���w�l�h�f��
�f�h�^�_�e�b�� �[�m�^�_�f�� �g�Z�a�u�\�Z�l�v�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �m�i�e�h�l�g�_�g�g�h�c�� �b�� �k�`�Z�l�h�c�� �I�K�F���� �D�j�b�l�_�j�b�b��
�g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�k�l�b���l�Z�d�b�o���I�K�F���b�f�_�x�l�����d�Z�d���e�_�]�d�h���\�b�^�_�l�v�����\�b�^�������������² (25). 

�B�k�o�h�^�y�� �b�a�� �h�i�j�_�^�_�e�_�g�b�y�� �p�_�i�g�h�]�h�� �i�e�Z�g�Z���� �m�k�l�Z�g�Z�\�e�b�\�Z�_�f���� �q�l�h�� �b�]�_���� �p�_�i�g�u�_�� �i�e�Z�g�u�� �I�K�F��
(21) �²  ���������� �b�� �l�h�e�v�d�h�� �h�g�b�� �h�i�j�_�^�_�e�y�x�l�k�y�� �w�l�h�c�� �f�h�^�_�e�v�x�� �k�� �i�j�b�k�h�_�^�b�g�_�g�g�u�f�b�� �d�� �g�_�c���\�k�_�f�b��
�g�_�j�Z�\�_�g�k�l�\�Z�f�b���\�b�^�Z 

�� �� �� ���� �� ,2
�Q�P�Q�P�Q�P�Q�P �W�W tTTtTT �t��������  (28) 

�]�^�_���—�•���� 
�F�h�^�_�e�v�������������² �����������������������g�Z�a�u�\�Z�_�l�k�y���p�_�i�g�h�c���I�K�F�����I�h�k�d�h�e�v�d�m���p�_�i�g�Z�y���I�K�F���k�h�^�_�j�`�b�l��

�g�_�e�b�g�_�c�g�u�_���h�]�j�Z�g�b�q�_�g�b�y���������������i�h�k�l�h�e�v�d�m���^�e�y���_�_���\�j�_�f�_�g�g�h�]�h���Z�g�Z�e�b�a�Z���b���j�Z�k�q�_�l�Z���^�Z�`�_���\���k�e�m�q�Z�_��
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�e�b�g�_�c�g�u�o�� �.ij(t), li(t), Li(t���� �k�e�_�^�m�_�l�� �i�j�b�f�_�g�y�l�v�� �f�_�l�h�^�u�� �g�_�e�b�g�_�c�g�h�]�h�� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y�� �b�e�b��
�f�h�^�b�n�b�p�b�j�h�\�Z�g�g�u�_�� �f�_�l�h�^�u�� �j�_�k�m�j�k�g�h-�\�j�_�f�_�g�g�h�]�h�� �Z�g�Z�e�b�a�Z�� �k�_�l�_�\�u�o�� �f�h�^�_�e�_�c�� �k�� �b�f�_�g�g�u�f�b��
�j�_�k�m�j�k�Z�f�b�� �>4]. �G�Z�� �h�k�g�h�\�_�� �i�h�g�y�l�b�y���p�_�i�g�h�]�h�� �i�e�Z�g�Z�� �f�h�`�_�l�� �[�u�l�v�� �h�i�j�_�^�_�e�_�g�� �i�h�l�h�q�g�u�c���i�e�Z�g���d�Z�d��
�l�Z�d�h�c�� �D�I���� �m�� �d�h�l�h�j�h�]�h�� �h�^�g�h�j�_�k�m�j�k�g�u�_�� �d�h�f�i�h�g�_�g�l�u�� ���\�� �k�f�u�k�e�_�� �b�f�_�g�g�u�o�� �j�_�k�m�j�k�h�\�� �l�b�i�Z��
�f�h�s�g�h�k�l�b���� �y�\�e�y�x�l�k�y�� �_�]�h�� �p�_�i�g�u�f�b�� �i�h�^�i�e�Z�g�Z�f�b���� �<�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �w�l�b�f�� �i�h�l�h�q�g�Z�y�� �I�K�F��
�i�h�g�b�f�Z�_�l�k�y�� �d�Z�d�� �l�Z�d�Z�y�� �I�K�F���� �\�k�_�� �^�h�i�m�k�l�b�f�u�_�� �i�e�Z�g�u�� �d�h�l�h�j�h�c�� �i�h�l�h�q�g�u�_���� �I�h�w�l�h�f�m�� �h�g�Z�� �f�h�`�_�l��
�j�Z�k�k�f�Z�l�j�b�\�Z�l�v�k�y�� �d�Z�d�� �k�h�\�h�d�m�i�g�h�k�l�v�� �p�_�i�g�u�o�� �I�K�F�� �h�^�g�h�j�_�k�m�j�k�g�u�o�� �i�h�^�d�h�f�i�e�_�d�k�h�\�� �h�i�_�j�Z�p�b�c��
�^�Z�g�g�h�]�h���d�h�f�i�e�_�d�k�Z���b���k�\�y�a�_�c���f�_�`�^�m���w�l�b�f�b���i�h�^�d�h�f�i�e�_�d�k�Z�f�b�� 

�>�e�y���i�h�k�l�j�h�_�g�b�y���i�h�l�h�q�g�h�c���I�K�F �d���g�_�j�Z�\�_�g�k�l�\�Z�f�������������² �����������^�h�k�l�Z�l�h�q�g�h���i�j�b�k�h�_�^�b�g�b�l�v��
�]�j�m�i�i�u�� �g�_�j�Z�\�_�g�k�l�\�� �\�b�^�Z�� ���������� �^�e�y�� �d�Z�`�^�h�]�h�� �h�^�g�h�j�_�k�m�j�k�g�h�]�h�� �i�h�^�d�h�f�i�e�_�d�k�Z�� �h�i�_�j�Z�p�b�c���� �W�l�h��
�h�i�j�_�^�_�e�_�g�b�_�� �i�h�l�h�q�g�h�c�� �I�K�F�� �f�h�`�_�l�� �[�u�l�v�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�h�� �b�� �g�Z�� �d�h�f�i�e�_�d�k�� �h�[�t�_�d�l�h�\�� �i�m�l�_�f��
�a�Z�^�Z�g�b�y�� �]�j�m�i�i�� �g�_�j�Z�\�_�g�k�l�\�� �\�b�^�Z�� ���������� �^�e�y�� �d�Z�`�^�h�c�� �h�^�g�h�j�_�k�m�j�k�g�h�c�� �d�h�f�i�h�g�_�g�l�u�� �h�[�t�_�^�b�g�_�g�g�h�]�h��
�d�h�f�i�e�_�d�k�Z���j�Z�[�h�l�� �I�j�_�^�e�Z�]�Z�_�f�u�_���f�h�^�_�e�b���i�h�l�h�q�g�h�]�h���k�l�j�h�b�l�_�e�v�k�l�\�Z���h�[�t�_�d�l�h�\���b���b�o���d�h�f�i�e�_�d�k�h�\��
�k�m�s�_�k�l�\�_�g�g�h�� �g�_�e�b�g�_�c�g�u���� �L�Z�d�b�_�� �f�h�^�_�e�b�� �i�h�a�\�h�e�y�x�l�� �k�n�h�j�f�m�e�b�j�h�\�Z�l�v�� �b�� �j�_�r�b�l�v�� �f�_�l�h�^�Z�f�b��
�f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h�� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y���� �g�Z�i�j�b�f�_�j���� �a�Z�^�Z�q�m�� �f�b�g�b�f�b�a�Z�p�b�b�� �\�a�\�_�r�_�g�g�h�c�� �k�m�f�f�u��
�k�j�_�^�g�b�o���i�j�h�k�l�h�_�\�� �[�j�b�]�Z�^�� �b�e�b�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �k�l�j�h�b�l�_�e�v�k�l�\�Z�� �h�[�t�_�d�l�h�\���� �B�o�� �f�h�`�g�h�� �l�Z�d�`�_��
�b�k�i�h�e�v�a�h�\�Z�l�v�� �\�� �a�Z�^�Z�q�Z�o�� �f�Z�l�_�j�b�Z�e�v�g�h-�l�_�o�g�b�q�_�k�d�h�]�h�� �k�g�Z�[�`�_�g�b�y�� �b�� �d�h�f�i�e�_�d�l�Z�p�b�b�� �^�e�y�� �m�q�_�l�Z��
�n�Z�d�l�h�j�Z�� �i�h�l�h�q�g�h�k�l�b�� �\�� �k�l�j�h�b�l�_�e�v�k�l�\�_�� �B�k�i�h�e�v�a�m�y�� �k�\�y�a�b�� �\�b�^�Z �L�— �²  T���� �•�� �²  �2max - t��, 
�Z�g�Z�e�h�]�b�q�g�u�_���k�\�y�a�y�f�������������l�Z�d���`�_�����d�Z�d���b���j�Z�g�v�r�_���i�j�b���h�i�j�_�^�_�e�_�g�b�b���j�Z�k�l�y�g�m�l�h�c���H�K�F�����h�i�j�_�^�_�e�y�_�f��
�j�Z�k�l�y�g�m�l�m�x���I�K�F�� 

�B�a�� �k�h�h�l�g�h�r�_�g�b�c�� ���������� ���������� �k�h�o�j�Z�g�y�x�s�b�o�� �k�\�h�c�� �k�f�u�k�e�� �^�e�y�� �e�x�[�h�c�� �I�K�F���� �\�u�l�_�d�Z�_�l���� �q�l�h��
�k�j�_�^�b���k�`�Z�l�u�o���b���k�h�h�l�\�_�l�k�l�\�_�g�g�h���j�Z�k�l�y�g�m�l�u�o���i�e�Z�g�h�\���g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�c���I�K�F��S �l�h�]�^�Z���b���l�h�e�v�d�h��
�l�h�]�^�Z�� �_�k�l�v�� �j�_�k�m�j�k�g�h�� �^�h�i�m�k�l�b�f�u�_�� ���h�l�g�h�k�b�l�_�e�v�g�h�� �b�f�_�g�g�u�o�� �j�_�k�m�j�k�h�\�� �l�b�i�Z�� �f�h�s�g�h�k�l�b������ �d�h�]�^�Z��
�2min= �2*

min �b���k�h�h�l�\�_�l�k�l�\�_�g�g�h���2max= �2*
max �����]�^�_���2min

, �2
max  �b���2*

min, �2*
max �²  �w�d�k�l�j�_�f�Z�e�v�g�u�_���a�g�Z�q�_�g�b�y��

�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �2���j���� �d�Z�e�_�g�^�Z�j�g�h�]�h�� �i�e�Z�g�Z�� �j�� �I�K�F��S �b�� �i�h�l�h�q�g�h�c�� �I�K�F���� �i�h�k�l�j�h�_�g�g�h�c�� �i�h��
�f�h�^�_�e�b��S.  �I�j�b�� �j�Z�k�i�j�_�^�_�e�_�g�b�b�� �j�_�k�m�j�k�h�\�� �g�Z�� �I�K�F�� �k�_�a�h�g�g�u�c�� �o�Z�j�Z�d�l�_�j�� �\�u�i�h�e�g�_�g�b�y�� �j�Z�[�h�l��
�f�h�`�_�l���[�u�l�v���m�q�l�_�g���d�Z�d���i�m�l�_�f���j�Z�k�k�f�h�l�j�_�g�b�y���k�h�h�l�\�_�l�k�l�\�m�x�s�_�c���p�_�e�_�\�h�c���n�m�g�d�p�b�b��f = f(t�����L�������l�Z�d��
�b���\���h�]�j�Z�g�b�q�_�g�b�y�o���a�Z�^�Z�q�b���i�j�b���g�Z�^�e�_�`�Z�s�_�f���a�Z�^�Z�g�b�b���a�Z�\�b�k�b�f�h�k�l�b���\�_�e�b�q�b�g���.ij, li, Li �g�_���l�h�e�v�d�h���h�l��
�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c�� �j�Z�[�h�l���� �g�h�� �b�� �h�l�� �k�j�h�d�h�\�� �b�o�� �k�\�_�j�r�_�g�b�y���� �q�l�h�� �k�h�h�l�\�_�l�k�l�\�m�_�l��
�h�l�h�`�^�_�k�l�\�e�_�g�b�x���\���f�h�^�_�e�b�������������²�����������\�_�d�l�h�j���o���b���L�� 

�H�l�f�_�l�b�f�� �^�h�i�m�k�l�b�f�h�k�l�v�� �b�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�k�l�v�� �^�e�y�� �j�_�r�_�g�b�y�� �i�j�Z�d�l�b�q�_�k�d�b�o�� �a�Z�^�Z�q��
�i�e�Z�g�b�j�h�\�Z�g�b�y�� �d�h�f�i�e�_�d�k�Z�� �h�i�_�j�Z�p�b�c�� �l�Z�d�`�_�� �b�� �^�j�m�]�b�o�� �h�l�h�`�^�_�k�l�\�e�_�g�b�c�� �\�_�d�l�h�j�Z�� �o�� �i�Z�j�Z�f�_�l�j�h�\��
�f�h�^�_�e�b�� ���������� �² ������������ �g�Z�i�j�b�f�_�j���� �k�� �\�_�d�l�h�j�h�f�� �b�g�l�_�g�k�b�\�g�h�k�l�_�c�� �\�u�i�h�e�g�_�g�b�y�� �j�Z�[�h�l�� �f�h�^�_�e�b�� �b�e�b���k��
�\�_�d�l�h�j�h�f�� �b�o�� �k�l�h�b�f�h�k�l�_�c���� �<�� �w�l�h�f�� �k�e�m�q�Z�_�� �f�h�`�g�h�� �\�\�_�k�l�b�� �i�h�g�y�l�b�y�� �I�Z�j�_�l�h-�h�i�l�b�f�Z�e�v�g�u�o��
���w�n�n�_�d�l�b�\�g�u�o���� �\�_�d�l�h�j�h�\�� �b�g�l�_�g�k�b�\�g�h�k�l�_�c�� �b�e�b�� �k�l�h�b�f�h�k�l�_�c�� �b�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �b�o�� �b�� �a�Z�^�Z�q�Z�o��
�j�Z�k�i�j�_�^�_�e�_�g�b�y���j�_�k�m�j�k�h�\���g�Z���I�K�F�� 

�<�� �h�[�s�_�f�� �k�e�m�q�Z�_���� �j�Z�a�m�f�_�_�l�k�y���� �f�h�`�g�h�� �]�h�\�h�j�b�l�v�� �h�� �I�Z�j�_�l�h-�h�i�l�b�f�Z�e�v�g�u�o�� ���w�n�n�_�d�l�b�\�g�u�o����
�\�_�d�l�h�j�Z�o���o���i�Z�j�Z�f�_�l�j�h�\��xi �f�h�^�_�e�b�������������² �������������i�j�b�q�_�f���d�h�e�b�q�_�k�l�\�h���l�Z�d�b�o���i�Z�j�Z�f�_�l�j�h�\��xj �f�h�`�_�l��
�[�u�l�v���e�x�[�u�f���b���g�_�h�[�y�a�Z�l�_�e�v�g�h���k�h�\�i�Z�^�Z�x�s�b�f���k���d�h�e�b�q�_�k�l�\�h�f���j�Z�[�h�l���I�K�F�� 

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

�<�h�a�f�h�`�_�g�� �k�e�_�^�m�x�s�b�c�� �i�h�^�o�h�^�� �d�� �j�Z�k�i�j�_�^�_�e�_�g�b�x�� �h�]�j�Z�g�b�q�_�g�g�u�o�� �j�_�k�m�j�k�h�\�� �g�Z�� �I�K�F����
�h�k�g�h�\�Z�g�g�u�c�� �g�Z�� �b�a�e�Z�]�Z�_�f�h�f�� �g�b�`�_�� �f�_�l�h�^�_�� �©�h�i�l�b�f�Z�e�v�g�u�o�� �k�_�q�_�g�b�c�ª�� �f�h�^�_�e�b�� �I�m�k�l�v��
�f�_�e�b�h�j�Z�l�b�\�g�h-�k�l�j�h�b�l�_�e�v�g�Z�y�� �h�j�]�Z�g�b�a�Z�p�b�y�� �\�_�^�_�l�� �k�l�j�h�b�l�_�e�v�k�l�\�h�� �d�h�f�i�e�_�d�k�Z�� �h�[�t�_�d�l�h�\����
�B�g�l�_�g�k�b�\�g�h�k�l�v���i�h�k�l�m�i�e�_�g�b�y�����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�e�Z�g�h�\�h�f���i�_�j�b�h�^�_���a�Z�^�Z�_�l�k�y��
�b�g�l�_�]�j�b�j�m�_�f�h�c�� �\�_�d�l�h�j-�n�m�g�d�p�b�_�c��q(�2���� �•�� ������ �Z�� �g�Z�e�b�q�b�_�� �j�_�k�m�j�k�h�\�� �l�b�i�Z�� �f�h�s�g�h�k�l�b�� �² �\�_�d�l�h�j-
�n�m�g�d�p�b�_�c��Q(�2���� �•�� ������ �N�m�g�d�p�b�y��q(�2���� �\�g�_�� �i�e�Z�g�h�\�h�]�h�� �i�_�j�b�h�^�Z�� �i�j�b�g�b�f�Z�_�l�k�y�� �j�Z�\�g�h�c�� �g�m�e�x����
�I�j �_�^�i�h�e�Z�]�Z�_�l�k�y�����q�l�h���d�Z�`�^�u�c���h�[�t�_�d�l���d�h�f�i�e�_�d�k�Z���h�i�b�k�Z�g���g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�c���I�K�F�������������²(23). 

�?�k�e�b���h�[�h�a�g�Z�q�b�f�� �b�g�l�_�g�k�b�\�g�h�k�l�v���i�h�l�j�_�[�e�_�g�b�y���f�Z�l�_�j�b�Z�e�v�g�u�o���j�_�k�m�j�k�h�\�� �b���i�h�l�j�_�[�g�h�k�l�v���\��
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�j�_�k�m�j�k�Z�o���l�b�i�Z���f�h�s�g�h�k�l�b���\���f�h�f�_�g�l���\�j�_�f�_�g�b���2 �^�e�y���i�e�Z�g�Z�� �¸
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 �k�h�h�l�\�_�l�k�l�\�_�g�g�h���q�_�j�_�a��q*(T, t, 

�2�����•�������b��Q*(T, t, �2���!�������l�h���^�e�y���m�q�z�l�Z���j�_�k�m�j�k�g�u�o���h�]�j�Z�g�b�q�_�g�b�c���d���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�c���f�h�^�_�e�b��Q*(T, t, 
�2���!������ �l�h�� �^�e�y�� �m�q�_�l�Z�� �j�_�k�m�j�k�g�u�o�� �h�]�j�Z�g�b�q�_�g�b�c�� �d�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�c�� �f�h�^�_�e�b�� �g�Z�^�h���i�j�b�k�h�_�^�b�g�b�l�v��
�g�_�j�Z�\�_�g�k�l�\�Z 

�� �� �� ���³ �³
�f�� �f��

�d
�W �W

�W�W�W�W ,,,* dqdtTq  (29) 

�� �� �� ��.,, �W�W QtTQ �d  (30) 
�A�Z�^�Z�\�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�� ���g�Z�� �h�k�g�h�\�Z�g�b�b�� �w�d�k�i�_�j�l�g�u�o�� �h�p�_�g�h�d���� �i�h�e�h�`�b�l�_�e�v�g�u�_�� �\�_�k�h�\�u�_��

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

min�o� �¦
i

ii tf �O  (31) 

�i�j�b��t�• �
  ���b�e�b���� �q�l�h�� �l�h�� �`�_�� �k�Z�f�h�_���� �i�j�b�� �L�� �b��t���� �m�^�h�\�e�_�l�\�h�j�y�x�s�b�o�� �I�K�F�� ���������� �² ������������ �b�� �g�Z�o�h�^�b�f��
�I�Z�j�_�l�h-�h�i�l�b�f�Z�e�v�g�u�c���\�_�d�l�h�j��t�
���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c���j�Z�[�h�l�� 

�J�Z�k�k�f�h�l�j�b�f�� �©�k�_�q�_�g�b�_�ª���w�l�h�c���f�h�^�_�e�b���i�e�h�k�d�h�k�l�v�x��t = t�
���b���i�h�e�m�q�b�f�����l�_�f���k�Z�f�u�f�����f�h�^�_�e�v����
�j�Z�\�g�h�k�b�e�v�g�m�x�� �g�_�d�h�l�h�j�h�c�� �H�K�F�� �k�� �q�b�k�e�h�\�u�f�b�� �i�Z�j�Z�f�_�l�j�Z�f�b�� �g�Z�� �^�m�]�Z�o�� �b�� �q�b�k�e�h�\�u�f�b��
�Z�[�k�h�e�x�l�g�u�f�b���h�]�j�Z�g�b�q�_�g�b�y�f�b���\���\�_�j�r�b�g�Z�o�� 
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�W�l�Z�� �H�K�F�� �h�i�j�_�^�_�e�y�_�l�� �\�k�_�� �b�g�l�_�g�k�b�\�g�u�_�� �i�e�Z�g�u�� �b�k�o�h�^�g�h�c�� �I�K�F�� �i�j�b�� �g�Z�c�^�_�g�g�h�f��
�w�n�n�_�d�l�b�\�g�h�f�� �\�_�d�l�h�j�_��t*. �>�e�y�� �g�Z�o�h�`�^�_�g�b�y�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�� �b�� �h�^�g�h�\�j�_�f�_�g�g�h�� �j�_�k�m�j�k�g�h-

�^�h�i�m�k�l�b�f�h�]�h�� �i�e�Z�g�Z�� �¸
�¹
�·

�¨
�©
�§ �� *
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 �j�_�k�m�j�k�g�h�c�� �f�h�^�_�e�b�� ��31) �²  (33) �f�h�`�g�h�� �i�j�b�f�_�g�b�l�v��

�w�\�j�b�k�l�b�q�_�k�d�b�c���Z�e�]�h�j�b�l�f���j�Z�k�i�j�_�^�_�e�_�g�b�y���h�]�j�Z�g�b�q�_�g�g�u�o���j�_�k�m�j�k�h�\���l�b�i�Z���©�D�Z�e�b�[�j�h�\�d�Z�ª���>���@�� 
�?�k�e�b���\���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�f���i�h�^�o�h�^�_���a�Z�^�Z�q�m����33�����a�Z�f�_�g�b�l�v���a�Z�^�Z�q�_�c����31�������l�h���g�_���i�h�l�j�_�[�m�_�l�k�y��

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

�I�j�_�^�k�l�Z�\�e�y�_�l�� �b�g�l�_�j�_�k�� ���h�k�h�[�_�g�g�h�� �^�e�y�� �\�u�i�m�d�e�u�o�� �I�K�F���� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �\�� �a�Z�^�Z�q�_��
�j�Z�k�i�j�_�^�_�e�_�g�b�y�� �j�_�k�m�j�k�h�\�� �\�i�h�e�g�_�� �w�n�n�_�d�l�b�\�g�u�o�� �\�_�d�l�h�j�h�\��t�
�� �b�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �\�i�h�e�g�_��
�b�g�l�_�g�k�b�\�g�u�o���D�I�����h�i�j�_�^�_�e�y�_�f�u�o���H�K�F�����]�^�_��t* �²  �j�_�r�_�g�b�_���a�Z�^�Z�q�b����33). 

�H�l�f�_�l�b�f���� �q�l�h�� �^�e�y�� �i�h�k�l�j�h�_�g�b�y�� �©�h�i�l�b�f�Z�e�v�g�h�]�h�� �k�_�q�_�g�b�y�ª�� �I�K�F�� �f�h�`�g�h�� �b�k�i�h�e�v�a�h�\�Z�l�v��
�l�Z�d�`�_���\�_�d�l�h�j���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c���j�Z�[�h�l���g�_�d�h�l�h�j�h�]�h���_�_���I�Z�j�_�l�h-�i�e�Z�g�Z�� 

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

�I�j�b�� �j�Z�k�i�j�_�^�_�e�_�g�b�b�� �`�_�� �j�_�k�m�j�k�h�\�� �g�Z�� �g�_�\�u�i�m�d�e�h�c�� �I�K�F�� ���g�Z�i�j�b�f�_�j���� �p�_�i�g�h�c�� �b�e�b��
�i�h�l�h�q�g�h�c���� �k�e�_�^�m�_�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �d�j�b�l�b�q�_�k�d�b�_�� �f�g�h�`�_�k�l�\�Z���� �y�\�e�y�x�s�b�_�k�y�� �i�j�h�_�d�p�b�y�f�b��
�f�g�h�`�_�k�l�\�Z�� �\�k�_�o�� �^�h�i�m�k�l�b�f�u�o�� �j�_�r�_�g�b�c�� �f�h�^�_�e�b�� �g�Z�� �d�h�h�j�^�b�g�Z�l�g�u�_�� �h�k�b�� �I�j�_�^�e�Z�]�Z�_�f�u�_�� �f�_�l�h�^�u��
�j�Z�k�i�j�_�^�_�e�_�g�b�y���j�_�k�m�j�k�h�\�����j�Z�a�m�f�_�_�l�k�y�����i�j�b�f�_�g�b�f�u���d���m�i�e�h�l�g�_�g�g�h�c�����k�`�Z�l�h�c���b���j�Z�k�l�y�g�m�l�h�c���I�K�F�� 
�J�Z�k�k�f�h�l�j�b�f�� �l�_�i�_�j�v�� �h�^�g�m�� �f�h�^�b�n�b�d�Z�p�b�x�� �b�a�\�_�k�l�g�h�]�h�� �b�l�_�j�Z�p�b�h�g�g�h�]�h�� �Z�e�]�h�j�b�l�f�Z���\�j�_�f�_�g�g�h�]�h��
�j�Z�k�q�_�l�Z�� �>���@�� �H�K�F�� ��31) �²  (3�������� �g�_�� �l�j�_�[�m�x�s�m�x�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�]�h�� �j�Z�a�[�b�_�g�b�y�� �k�_�l�b�� �g�Z�� �i�h�^�k�_�l�b����
�i�h�a�\�h�e�y�x�s�m�x�� �i�j�h�b�a�\�h�^�b�l�v�� �h�^�g�h�\�j�_�f�_�g�g�u�c�� �j�Z�k�q�_�l�� �j�Z�g�g�_�]�h�� �b�� �i�h�a�^�g�_�]�h�� �i�e�Z�g�h�\�� �f�h�^�_�e�b���� �Z��
�l�Z�d�`�_�� �j�Z�k�q�_�l�� �i�h�e�g�u�o�� �j�_�a�_�j�\�h�\�� �\�j�_�f�_�g�b�� �_�_�� �k�h�[�u�l�b�c�� �b�� �k�h�k�l�h�y�s�m�x�� �b�a�� �l�j�_�o�� �[�e�h�d�h�\���� �Z�g�Z�e�b�a�Z����
�j�Z�k�q�_�l�Z���b�� �m�k�l�j�Z�g�_�g�b�y���i�j�h�l�b�\�h�j�_�q�b�c�� �I�j�_�^�i�h�e�Z�]�Z�_�l�k�y���� �q�l�h���[�e�h�d���Z�g�Z�e�b�a�Z���H�K�F����32) �²  (3������ �g�Z 
�g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�k�l�v�� �>���@�� �\�� �k�e�m�q�Z�_�� �_�z�� �i�j�h�l�b�\�h�j�_�q�b�\�h�k�l�b�� �i�_�j�_�^�Z�_�l�� �m�i�j�Z�\�e�_�g�b�_���[�e�h�d�m��
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�m�k�l�j�Z�g�_�g�b�y�� �i�j�h�l�b�\�h�j�_�q�b�c�� �>���@���� �Z�� �\�� �k�e�m�q�Z�_�� �_�z�� �g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�k�l�b�� �² �[�e�h�d�m�� �\�j�_�f�_�g�g�h�]�h��
�j�Z�k�q�_�l�Z�����d�h�l�h�j�u�c���a�Z�\�_�j�r�Z�_�l���k�\�h�x���j�Z�[�h�l�m���i�h�k�e�_���k�l�Z�[�b�e�b�a�Z�p�b�b���a�g�Z�q�_�g�b�c���\���_�]�h���f�Z�k�k�Z�o���o���b���m���b�e�b��
�i�h�� �k�q�_�l�q�b�d�m��z �q�b�k�e�Z�� �b�l�_�j�Z�p�b�c�� �i�m�l�_�f�� �k�j�Z�\�g�_�g�b�y��z �k�� �g�Z�i�_�j�_�^�� �a�Z�^�Z�g�g�u�f�� �b�e�b�� �\�u�q�b�k�e�_�g�g�u�f��
�d�h�e�b�q�_�k�l�\�h�f��z0 �g�_�h�[�o�h�^�b�f�u�o�� �b�l�_�j�Z�p�b�c�� �>���@���� �I�h�k�e�_�� �h�d�h�g�q�Z�g�b�y�� �j�Z�k�q�_�l�Z�� �g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�c��
�H�K�F�� �\�� �f�Z�k�k�b�\�Z�o�� �o���� �m�� �b��R �[�e�h�d�Z�� �\�j�_�f�_�g�g�h�]�h�� �j�Z�k�q�_�l�Z�� �k�h�^�_�j�`�Z�l�k�y�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �j�Z�g�g�b�c�� �b��
�i�h�a�^�g�b�c�� �i�e�Z�g�u�� �d�� �\�_�d�l�h�j�� �i�h�e�g�u�o�� �j�_�a�_�j�\�h�\�� �\�j�_�f�_�g�b�� �k�h�[�u�l�b�c�� �H�K�F�� �;�e�h�d�� �m�k�l�j�Z�g�_�g�b�y��
�i�j�h�l�b�\�h�j�_�q�b�c�� �\�� �H�K�F�� ��32) �²  (3������ �\�k�_�]�^�Z���i�_�j�_�^�Z�_�l�� �m�i�j�Z�\�e�_�g�b�_�� �[�e�h�d�m�� �Z�g�Z�e�b�a�Z�� �<�g�m�l�j�_�g�g�y�y��
�k�l�j�m�d�l�m�j�Z���[�e�h�d�h�\���Z�g�Z�e�b�a�Z���b���m�k�l�j�Z�g�_�g�b�y���i�j�h�l�b�\�h�j�_�q�b�c���\���g�Z�k�l�h�y�s�_�c���j�Z�[�h�l�_���g�_�� 

�K�o�h�^�b�f�h�k�l�v�� �a�Z�� �d�h�g�_�q�g�h�_�� �q�b�k�e�h�� �r�Z�]�h�\�� �i�j�_�^�e�Z�]�Z�_�f�h�]�h�� �b�l�_�j�Z�p�b�h�g�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �^�e�y��
�g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�c�� �H�K�F�� �\�u�l�_�d�Z�_�l�� �b�a�� �b�a�\�_�k�l�g�u�o�� �l�_�h�j�_�f�� �h�� �k�o�h�^�b�f�h�k�l�b�� �b�l�_�j�Z�p�b�h�g�g�u�o��
�i�j�h�p�_�k�k�h�\�� �A�Z�c�^�_�e�y�� �b�� �b�a�� �d�h�g�_�q�g�h�k�l�b�� �q�b�k�e�Z�� �i�m�l�_�c���� �g�_�� �k�h�^�_�j�`�Z�s�b�o�� �d�h�g�l�m�j�h�\�����\��
�h�j�b�_�g�l�b�j�h�\�Z�g�g�h�f�� �]�j�Z�n�_���� �i�j�_�^�k�l�Z�\�e�y�x�s�_�f�� �w�l�m�� �H�K�F�� �>���@�� �H�l�f�_�l�b�f���� �q�l�h�� �o�h�l�y�� �j�_�a�m�e�v�l�Z�l�u��
�j�Z�[�h�l�u���[�e�h�d�Z���\�j�_�f�_�g�g�h�]�h���j�Z�k�q�_�l�Z���H�K�F���g�_���a�Z�\�b�k�y�l���h�l���i�h�j�y�^�d�Z���i�j�h�k�f�h�l�j�Z���_�_���^�m�]�����l�_�f���g�_���f�_�g�_�_��
�w�l�h�l�� �i�h�j�y�^�h�d�� �k�m�s�_�k�l�\�_�g�g�h�� �\�e�b�y�_�l�� �g�Z�� �d�h�e�b�q�_�k�l�\�h�� �g�_�h�[�o�h�^�b�f�u�o�� �b�l�_�j�Z�p�b�c�� �^�e�y�� �k�l�Z�[�b�e�b�a�Z�p�b�b��
�\�k�_�o�� �i�_�j�_�f�_�g�g�u�o�� �f�h�^�_�e�b�� �>���@���� �B�l�_�j�Z�p�b�y�� �i�h�g�b�f�Z�_�l�k�y�� �d�Z�d�� �h�^�b�g�� �i�h�e�g�u�c�� �i�j�h�k�f�h�l�j���f�Z�k�k�b�\�Z��
�a�Z�\�b�k�b�f�h�k�l�_�c�� �\�� �H�K�F��[1]. �<�� �h�i�j�_�^�_�e�_�g�g�h�f�� �i�h�g�y�l�g�h�f�� �l�_�i�_�j�v�� �k�f�u�k�e�_�� �H�K�F�� �f�h�`�_�l��
�j�Z�k�k�f�Z�l�j�b�\�Z�l�v�k�y�� �g�_�� �l�h�e�v�d�h�� �d�Z�d�� �k�b�k�l�_�f�Z�� �k�h�h�l�g�h�r�_�g�b�c�� ��31)�² (3�������� �g�h�� �b�� �d�Z�d�� �Z�e�]�h�j�b�l�f��
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�j�Z�k�q�_�l�Z�� �g�_�i�j�h�l�b�\�h�j�_�q�b�\�h�c�� �H�K�F�� �_�_�� �g�Z�^�h�� �k�h�h�l�\�_�l�k�l�\�m�x�s�_�_�� �q�b�k�e�h�� �j�Z�a�� �\�u�i�h�e�g�b�l�v�� �d�Z�d��
�i�j�h�]�j�Z�f�f�m�� 
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Abstract. In article effective methods of the temporary analysis and calculation of the generalized 

network models are offered. On their basis the class of parametrical network models is under construction 
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�D�e�x�q�_�\�u�_���k�e�h�\�Z�����k�_�l�_�\�h�c���Z�g�Z�e�b�a���i�j�h�_�d�l�h�\�����g�_�q�_�l�d�h�_���f�g�h�`�_�k�l�\�h�����k�_�l�_�\�h�c���]�j�Z�n�b�d. 

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

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

�<�h�i�j�h�k�u�� �k�_�l�_�\�h�]�h�� �Z�g�Z�e�b�a�Z�� �i�j�h�_�d�l�h�\�� �^�h�k�l�Z�l�h�q�g�h�� �r�b�j�h�d�h�� �h�k�\�_�s�_�g�u�� �\ �b�k�k�e�_�^�h�\�Z�g�b�y�o 
�h�l�_�q�_�k�l�\�_�g�g�u�o�� �b�� �a�Z�j�m�[�_�`�g�u�o�� �m�q�_�g�u�o�� [1]-[6].  �K�j�_�^�b�� �g�Z�b�[�h�e�_�_�� �b�a�\�_�k�l�g�u�o�� �f�_�l�h�^�h�\����
�i�j�b�f�_�g�y�_�f�u�o�� �\�� �i�j�Z�d�l�b�d�_�� �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���� �k�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v�� �f�_�l�h�^�u��
CMP �b��PERT ([3], [6]). 

�<�Z�`�g�h�c�� �i�j�_�^�i�h�k�u�e�d�h�c�� �f�_�l�h�^�Z��CMP (Critical Path Method �b�e�b �f�_�l�h�^�� �d�j�b�l�b�q�_�k�d�h�]�h�� �i�m�l�b����
�y�\�e�y�_�l�k�y�� �i�j�_�^�i�h�e�h�`�_�g�b�_�� �h�� �l�h�f���� �q�l�h �\�j�_�f�y�� �\�u�i�h�e�g�_�g�b�y�� �d�Z�`�^�h�c�� �j�Z�[�h�l�u�� �l�h�q�g�h�� �b�a�\�_�k�l�g�h���� �G�Z��
�h�k�g�h�\�_�� �i�j�_�^�h�k�l�Z�\�e�_�g�g�h�c�� �w�d�k�i�_�j�l�h�f�� �b�g�n�h�j�f�Z�p�b�b�� �h�� �\�j�_�f�_�g�b�� �\�u�i�h�e�g�_�g�b�b�� �d�Z�`�^�h�c�� �j�Z�[�h�l�u�� �b��
�k�_�l�_�\�h�]�h�� �]�j�Z�n�b�d�Z�� �i�j�h�_�d�l�Z�� �� ���m�a�e�Z�f�b�� �d�h�l�h�j�h�]�h�� �y�\�e�y�x�l�k�y�� �k�h�[�u�l�b�y���� �Z�� �k�\�y�a�u�\�Z�x�s�b�_�� �b�o�� �^�m�]�b��
�h�a�g�Z�q�Z�x�l�� �j�Z�[�h�l�u���� �h�i�j�_�^�_�e�y�x�l�k�y�� �k�e�_�^�m�x�s�b�_�� �i�h�d�Z�a�Z�l�_�e�b���� �g�Z�b�[�h�e�_�_�� �j�Z�g�g�_�_�� ���g�Z�b�[�h�e�_�_�� �i�h�a�^�g�_�_����
�\�j�_�f�y�� �g�Z�q�Z�e�Z�� �j�Z�[�h�l�u���� �g�Z�b�[�h�e�_�_�� �j�Z�g�g�_�_�� ���g�Z�b�[�h�e�_�_�� �i�h�a�^�g�_�_���� �\�j�_�f�y�� �h�d�h�g�q�Z�g�b�y�� �j�Z�[�h�l�u���� �^�e�b�g�Z��
�d�j�b�l�b�q�_�k�d�h�]�h�� �i�m�l�b�� �b�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v�� �k�h�[�u�l�b�c�� �b�� �j�Z�[�h�l���� �h�[�j�Z�a�m�x�s�b�o�� �d�j�b�l�b�q�_�k�d�b�c�� �i�m�l�v����
�a�Z�i�Z�k�� �\�j�_�f�_�g�b�� �g�Z�� �\�u�i�h�e�g�_�g�b�_�� �� �d�Z�`�^�h�c�� �j�Z�[�h�l�u���� �g�_�� �e�_�`�Z�s�b�o�� �g�Z�� �d�j�b�l�b�q�_�k�d�h�c�� �i�m�l�b�� �G�Z�� �h�k�g�h�\�_��
�j�Z�k�k�q�b�l�Z�g�g�u�o�� �^�Z�g�g�u�o�� �i�j�h�\�h�^�b�l�k�y�� �Z�g�Z�e�b�a�� �i�j�h�_�d�l�Z�� �k�� �i�h�a�b�p�b�c�� �f�b�g�b�f�Z�e�v�g�h�]�h�� �\�j�_�f�_�g�b�� �_�]�h��
�h�d�h�g�q�Z�g�b�y���� �� �h�i�j�_�^�_�e�_�g�b�y�� �g�Z�[�h�j�Z�� �j�Z�[�h�l���� �d�h�l�h�j�u�_�� �^�h�e�`�g�u���[�u�l�v�� �\�u�i�h�e�g�_�g�u�� �\�� �l�h�q�g�h��
�m�k�l�Z�g�h�\�e�_�g�g�h�_�� �\�j�_�f�y���� �h�i�j�_�^�_�e�_�g�b�_�� �\�j�_�f�_�g�g�u�o�� �a�Z�i�Z�k�h�\�� �g�Z�� �\�u�i�h�e�g�_�g�b�_�� �j�Z�[�h�l�� �[�_�a�� �b�a�f�_�g�_�g�b�y��
�k�j�h�d�h�\���\�u�i�h�e�g�_�g�b�y���i�j�h�_�d�l�Z�� 

�F�_�l�h�^ PERT (Program Evaluation and Review Technique �b�e�b �f�_�l�h�^ �h�p�_�g�d�b �b �h�[�a�h�j�Z 
�i�j�h�]�j�Z�f�f�u) �j�Z�a�j�Z�[�h�l�Z�g�� �^�e�y�� �Z�g�Z�e�b�a�Z�� �i�j�h�_�d�l�h�\���� �^�e�y�� �d�h�l�h�j�u�o�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �\�u�i�h�e�g�_�g�b�y��
                                                 
�‹  �;�h�g�^�Z�j�_�g�d�h�����X���<��, �H�[�b�^�_�g�d�h�����>���:�������������� 



  100 
 

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

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

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

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

�;�m�^�_�f���k�q�b�l�Z�l�v���a�Z�^�Z�g�g�u�f���g�_�d�h�l�h�j�u�c���i�j�h�_�d�l�����^�e�y���d�h�l�h�j�h�]�h���i�h�k�l�j�h�_�g���k�_�l�_�\�h�c���]�j�Z�n�b�d���l�b�i�Z��
�©�k�h�[�u�l�b�y-�j�Z�[�h�l�u�ª���� �M�a�e�Z�f�b�� �k�_�l�_�\�h�]�h�� �]�j�Z�n�b�d�Z�� ���\�_�j�r�b�g�Z�f�b�� �]�j�Z�n�Z���� �y�\�e�y�x�l�k�y�� �k�h�[�u�l�b�y�� �k��
�h�[�y�a�Z�l�_�e�v�g�u�f�� �\�d�e�x�q�_�g�b�_�f�� �\�� �k�h�k�l�Z�\�� �b�k�o�h�^�g�h�]�h�� �b�� �a�Z�\�_�j�r�Z�x�s�_�]�h�� �k�h�[�u�l�b�c���� �� �D�Z�`�^�Z�y�� �j�Z�[�h�l�Z��
�h�l�h�`�^�_�k�l�\�e�y�_�l�k�y�� �k�� �^�m�]�h�c�� �]�j�Z�n�Z���� �k�\�y�a�u�\�Z�x�s�_�c�� �^�\�Z�� �k�h�[�u�l�b�y���� �]�^�_�� �k�h�[�u�l�b�_-�i�j�_�^�r�_�k�l�\�_�g�g�b�d��
�h�a�g�Z�q�Z�_�l�� �g�Z�q�Z�e�h�� �\�u�i�h�e�g�_�g�b�y�� �j�Z�[�h�l�u���� �Z�� �k�h�[�u�l�b�_-�i�h�k�e�_�^�h�\�Z�l�_�e�v�� �_�_�� �h�d�h�g�q�Z�g�b�_�� �K�q�b�l�Z�_�f���� �q�l�h��
�i�h�k�l�j�h�_�g�g�u�c���k�_�l�_�\�h�c���]�j�Z�n�b�d���m�^�h�\�e�_�l�\�h�j�y�_�l���\�k�_�f���g�_�h�[�o�h�^�b�f�u�f���l�j�_�[�h�\�Z�g�b�y�f [7].   

�<���d�Z�q�_�k�l�\�_�� �i�j�b�f�_�j�Z�� �i�j�b�\�_�^�_�f�� �� �k�_�l�_�\�h�c�� �]�j�Z�n�b�d�� �i�j�h�\�_�^�_�g�b�y�� �d�Z�i�b�l�Z�e�v�g�h�]�h�� �j�_�f�h�g�l�Z�� 
�d�j�h�\�e�b���f�g�h�]�h�d�\�Z�j�l�b�j�g�h�]�h���^�h�f�Z���i�h���Z�^�j�_�k�m���]�����<�h�j�h�g�_�`���m�e�����Q�_�j�g�y�o�h�\�k�d�h�]�h���^���������H�[�s�Z�y���i�e�h�s�Z�^�v��
�d�j�h�\�e�b�� �k�h�k�l�Z�\�e�y�_�l�� ���������� �f2���� �<�u�j�Z�\�g�b�\�Z�x�s�Z�y�� �k�l�y�`�d�Z�� �k�h�k�l�Z�\�e�y�_�l�� �������� �h�l�� �i�e�h�s�Z�^�b�� �d�j�h�\�e�b����
�M�a�e�Z�f���]�j�Z�n�b�d�Z���k�h�h�l�\�_�l�k�l�\�m�x�l���k�e�_�^�m�x�s�b�_���k�h�[�u�l�b�y�� 

1 �± �G�Z�q�Z�e�h���j�Z�[�h�l�� 
2 �± �J�Z�a�[�h�j�d�Z���i�h�d�j�u�l�b�y���d�j�h�\�e�b���b�a���j�m�e�h�g�g�u�o���f�Z�l�_�j�b�Z�e�h�\���������f2 (50%); 
3 �± �>�_�f�h�g�l�Z�`���\�u�j�Z�\�g�b�\�Z�x�s�b�o���k�l�y�`�_�d���l�h�e�s�b�g�h�c�������f�f�������������f2 (50%); 
4 �± �M�k�l�j�h�c�k�l�\�h���k�l�y�`�_�d���\�u�j�Z�\�g�b�\�Z�x�s�b�o�������������f2 (45%); 
5 �± �H�]�j�m�g�l�h�\�d�Z���h�k�g�h�\�Z�g�b�c���i�h�^���\�h�^�h�b�a�h�e�y�p�b�h�g�g�u�c���d�j�h�\�_�e�v�g�u�c���d�h�\�_�j�������������f2 (45%); 
6 �± �M�k�l�j�h�c�k�l�\�h���d�j�h�\�e�b���b�a���g�Z�i�e�Z�\�e�y�_�f�u�o���f�Z�l�_�j�b�Z�e�h�\�������������f2 (45%); 
7 �± �J�Z�a�[�h�j�d�Z���i�h�d�j�u�l�b�y���d�j�h�\�e�b���b�a���j�m�e�h�g�g�u�o���f�Z�l�_�j�b�Z�e�h�\�������������f2 (100%); 
8 �± �>�_�f�h�g�l�Z�`���\�u�j�Z�\�g�b�\�Z�x�s�b�o���k�l�y�`�_�d���l�h�e�s�b�g�h�c�������f�f�������������f2 (100%); 
9 �± �M�k�l�j�h�c�k�l�\�h���k�l�y�`�_�d���\�u�j�Z�\�g�b�\�Z�x�s�b�o�������������f2 (100%); 
10 �± �H�]�j�m�g�l�h�\�d�Z���h�k�g�h�\�Z�g�b�c���i�h�^���\�h�^�h�b�a�h�e�y�p�b�h�g�g�u�c���d�j�h�\�_�e�v�g�u�c���d�h�\�_�j�����������f2 (100%); 
11 �± �M�k�l�j�h�c�k�l�\�h���i�j�b�f�u�d�Z�g�b�c���d�j�h�\�_�e�v�������������f2 (45%); 
12 �± �M�k�l�j�h�c�k�l�\�h���d�j�h�\�e�b���b�a���g�Z�i�e�Z�\�e�y�_�f�u�o���f�Z�l�_�j�b�Z�e�h�\�����������f2 (100%) ; 
13 �± �M�k�l�j�h�c�k�l�\�h���i�j�b�f�u�d�Z�g�b�c���d�j�h�\�_�e�v�������������f2 (100%); 
14 �± �K�f�_�g�Z���h�[�^�_�e�h�d���b�a���e�b�k�l�h�\�h�c���k�l�Z�e�b���r�b�j�b�g�h�c���^�h�����������������f���i���������������� 
15 �± �<�u�\�h�a���f�m�k�h�j�Z�����a�Z�\�_�j�r�_�g�b�_���i�j�h�_�d�l�Z���� 
�G�Z���j�b�k. 1 �i�j�_�^�k�l�Z�\�e�_�g���k�_�l�_�\�h�c���]�j�Z�n�b�d���i�j�h�_�d�l�Z�����]�^�_���j�Z�[�h�l�u�������������������������������������������� �Z���l�Z�d�`�_�� 

�������������������y�\�e�y�x�l�k�y���n�b�d�l�b�\�g�u�f�b�� 
 
 



  101 
 

 
 

 
�J�b�k. 1.  �K�_�l�_�\�h�c���]�j�Z�n�b�d���i�j�h�_�d�l�Z 

 
�D�Z�`�^�m�x�� �j�Z�[�h�l�m�� �[�m�^�_�f�� �h�[�h�a�g�Z�q�Z�l�v�� �m�i�h�j�y�^�h�q�_�g�g�h�c�� �i�Z�j�h�c���� ��, ,i j  �]�^�_��i  �±  �g�h�f�_�j��

�k�h�[�u�l�b�y-�i�j�_�^�r�_�k�l�\�_�g�g�b�d�Z����j  �± �g�h�f�_�j���k�h�[�u�l�b�y-�i�h�k�e�_�^�h�\�Z�l�_�e�y���� 

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

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

�i�Z�j�Z�f�_�l�j�h�\ �� �� �� �� �� �� �� ���^ �`1 1 2 2, , , ,ij ij ij ija T b T b T a T  �d�Z�d���i�h�d�Z�a�Z�g�h���g�Z���j�b�k. 2 [6].  

 

           �� ��
ij ijT t�P  

                   1 
 
 
 
 
 
 
                          �� ��1 ija T  �� ��1 ijb T         �� ��2 ijb T             �� ��2 ija T  

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

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

�x �^�e�b�g�Z���d�j�b�l�b�q�_�k�d�h�]�h���i�m�l�b����L ; 
�x �g�Z�b�[�h�e�_�_���j�Z�g�g�b�c���k�j�h�d���g�Z�k�l�m�i�e�_�g�b�y���k�h�[�u�l�b�y��i, ;�j

iT  

�x �g�Z�b�[�h�e�_�_���i�h�a�^�g�b�c���k�j�h�d���g�Z�k�l�m�i�e�_�g�b�y���k�h�[�u�l�b�y��i, ;�i
iT  

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

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

�� ��
�� ��

�� �� �� ���^ �`1 1 1max ,p p
i j ij

j U i
a T a T a T

���•
�  � � �� ��

�� ��
�� �� �� ���^ �`1 1 1max ,p p

i j ij
j U i

b T b T b T
���•

�  � � 
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�� ��
�� ��

�� �� �� ���^ �`2 2 2max ,p p
i j ij

j U i
b T b T b T

���•
�  � � �� ��

�� ��
�� �� �� ���^ �`2 2 2max ,p p

i j ij
j U i

a T a T a T
���•

�  � � 

�]�^�_���� �� ��U i��  �± �i�h�^�f�g�h�`�_�k�l�\�h���\�_�j�r�b�g�����k�h�[�u�l�b�c�������y�\�e�y�x�s�b�o�k�y���g�Z�q�Z�e�h�f���^�m�]�����b�^�m�s�b�o���\ �\�_�j�r�b�g�m i. 

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

�� ��
�� ��

�� �� �� ���^ �`1 1 1min ,� i � Q
i j ij

i U j
a T a T a T

���•
�  � � �� ��

�� ��
�� �� �� ���^ �`1 1 1min ,� i � Q

i j ij
i U j

b T b T b T
���•

�  � � 

�� ��
�� ��

�� �� �� ���^ �`2 2 2min ,� i � Q
i j ij

i U j
b T b T b T

���•
�  � ��� ��

�� ��
�� �� �� ���^ �`2 2 2min ,� i � Q

i j ij
i U j

a T a T a T
���•

�  � � 

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

�\�_�j�r�b�g�Z��j. 
�I�Z�j�Z�f�_�l�j�u�� �g�_�q�_�l�d�h�]�h�� �f�g�h�`�_�k�l�\�Z�� �± �j�_�a�_�j�\�Z�� �\�j�_�f�_�g�b�� �\�u�i�h�e�g�_�g�b�y�� �d�Z�`�^�h�c�� �b�a�� �j�Z�[�h�l��

�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�� 

�� �� �� �� �� �� �� ��1 1 1 1 ,p n
ij i i ija Q a T a T a T� �� �� �� �� �� �� �� �� �� ��1 1 1 1 ,p n

ij i i ijb Q b T b T b T� �� ��  
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�g�_���^�_�l�_�j�f�b�g�b�j�h�\�Z�g�g�m�x [2].  
                                                 
�‹  �=�_�e�v�j�m�^���Y���>�������M�]�j�x�f�h�\���?���:�������������� 
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�D�j�h�f�_�� �l�h�]�h���� �g�_�h�[�o�h�^�b�f�h�� �b�k�i�h�e�v�a�h�\�Z�l�v �^�b�g�Z�f�b�q�_�k�d�b�_�� �f�h�^�_�e�b���� �d�h�l�h�j�u�_ �\�d�e�x�q�Z�x�l��
�\�j�_�f�_�g�g�h�c�� �n�Z�d�l�h�j���� �\�j�_�f�y�� �n�b�]�m�j�b�j�m�_�l�� �\�� �g�b�o�� �d�Z�d�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y�� �i�_�j�_�f�_�g�g�Z�y�� �\�_�e�b�q�b�g�Z����
�d�h�l�h�j�Z�y�� �h�d�Z�a�u�\�Z�_�l�� �\�e�b�y�g�b�_�� �g�Z�� �d�h�g�_�q�g�u�c�� �j�_�a�m�e�v�l�Z�l���� �i�Z�j�Z�f�_�l�j�u�� �b�� �i�_�j�_�f�_�g�g�u�_�� �i�h�d�Z�a�Z�l�_�e�b��
�l�Z�d�`�_���f�h�]�m�l���\�u�k�l�m�i�Z�l�v���\���j�h�e�b���n�m�g�d�p�b�b���\�j�_�f�_�g�b���� 

�<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �i�j�b�� �j�Z�[�h�l�_�� �k�h�� �k�l�h�o�Z�k�l�b�q�_�k�d�h�c�� �^�b�g�Z�f�b�q�_�k�d�h�c�� �f�h�^�_�e�v�x�� �i�j�_�^�e�Z�]�Z�_�l�k�y��
�b�k�i�h�e�v�a�h�\�Z�l�v�� �n�b�e�v�l�j�� �D�Z�e�v�f�Z�g�Z���� �W�l�h�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�u�c�� �j�_�d�m�j�k�b�\�g�u�c�� �Z�e�]�h�j�b�l�f���� �d�h�l�h�j�u�c��
�b�k�i�h�e�v�a�m�_�l�� �i�j�b�g�y�l�m�x�� �^�b�g�Z�f�b�q�_�k�d�m�x�� �k�b�k�l�_�f�m �^�e�y�� �i�h�e�m�q�_�g�b�y�� �h�p�_�g�d�b���� �a�g�Z�q�_�g�b�_�� �d�h�l�h�j�h�c 
�f�h�`�_�l�� �k�m�s�_�k�l�\�_�g�g�h�� �b�a�f�_�g�y�l�v�k�y �\ �l�_�q�_�g�b�_���\�j�_�f�_�g�b���k�� �m�q�_�l�h�f�� �Z�g�Z�e�b�a�Z���d�Z�`�^�h�c���g�h�\�h�c���\�u�[�h�j�d�b��
�b�a�f�_�j�_�g�b�c��[11]. �>�Z�g�g�u�c�� �Z�e�]�h�j�b�l�f�� �i�j�b�f�_�g�y�_�l�k�y �i�j�b�� �m�i�j�Z�\�e�_�g�b�b �j�Z�a�e�b�q�g�u�f�b�� �i�h�� �k�e�h�`�g�h�k�l�b 
�^�b�g�Z�f�b�q�_�k�d�b�f�b���k�b�k�l�_�f�Z�f�b�����g�_�i�j�_�j�u�\�g�u�_���i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�_���i�j�h�p�_�k�k�u�����k�Z�f�h�e�_�l�u�����d�h�j�Z�[�e�b �b��
�d�h�k�f�b�q�_�k�d�b�_�� �Z�i�i�Z�j�Z�l�u. �>�e�y�� �m�i�j�Z�\�e�_�g�b�y �^�b�g�Z�f�b�q�_�k�d�h�c�� �k�b�k�l�_�f�h�c �l�j�_�[�m�_�l�k�y���� �i�j�_�`�^�_�� �\�k�_�]�h����
�h�i�j�_�^�_�e�b�l�v�� �\�� �d�Z�`�^�u�c�� �f�h�f�_�g�l�� �\�j�_�f�_�g�b�� �_�z�� �n�Z�a�h�\�h�_�� �k�h�k�l�h�y�g�b�_���� �G�h�� �b�a�f�_�j�b�l�v�� �\�k�_ �m�i�j�Z�\�e�y�_�f�u�_��
�i�_�j�_�f�_�g�g�u�_�� �g�_�� �\�k�_�]�^�Z�� �i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �\�h�a�f�h�`�g�u�f���� �b�� �\�� �w�l�b�o�� �k�b�l�m�Z�p�b�y�o �n�b�e�v�l�j�� �D�Z�e�v�f�Z�g�Z����
�b�k�i�h�e�v�a�m�y�� �b�f�_�x�s�b�_�k�y�� �g�_�l�h�q�g�u�_�� ���a�Z�r�m�f�e�_�g�g�u�_���� �b�a�f�_�j�_�g�b�y���� �i�h�f�h�]�Z�_�l�� �\�h�k�k�h�a�^�Z�l�v��
�g�_�^�h�k�l�Z�x�s�m�x���b�g�n�h�j�f�Z�p�b�x�� 

 
1. �H�i�b�k�Z�g�b�_���j�Z�[�h�l�u���n�b�e�v�l�j�Z���D�Z�e�v�f�Z�g�Z  

�B�a�\�_�k�l�g�h���� �q�l�h�� �k�l�h�o�Z�k�l�b�q�_�k�d�Z�y�� �k�b�k�l�_�f�Z�� �h�i�b�k�u�\�Z�_�l�k�y �f�h�^�_�e�y�f�b�� �^�b�g�Z�f�b�d�b �b���f�h�^�_�e�y�f�b��
�b�a�f�_�j�_�g�b�c�����g�_�i�j�_�j�u�\�g�u�c���b���^�b�k�d�j�_�l�g�u�c���k�e�m�q�Z�c), �d�h�l�h�j�u�_���i�j�_�^�k�l�Z�\�e�_�g�u �\���l�Z�[�e���� [13]. 

 
�L�Z�[�e�b�p�Z 1  

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

�F�h�^�_�e�v �G�_�i�j�_�j�u�\�g�h�_���\�j�_�f�y �>�b�k�d�j�_�l�g�h�_���\�j�_�f�y 
�K�b�k�l�_�f�Z ( ) ( ) ( ) ( )t t t t�  � ��&&x F x  1 1k k k k� � � ��  � �� - � &x x  
�B�a�f�_�j�_�g�b�y ( ) ( ) ( )t t t�� �#z = H x  k k k k�  � ��#z H x  
�R�m�f�� 
�k�b�k�l�_�f�u 

( ) 0E t�� �!� �&  
( ) ( ) ( ) ( )TE t s t s t�G�� �!� ��� & � & Q  

0kE �&�� �!�  
( )T

k i kE k i�� �!� �' ��� & � & Q  
�R�m�f�� 
�b�a�f�_�j�_�g�b�c 

( ) 0E t�� �!� �#  
( ) ( ) �/�� �� �� ��TE t s t s t�� �!� ��� # � # R  

0kE �� �!� �#  
( )T

k i kE k i�� �!� �' ��� # � # R  
 
�]�^�_ ( )tx  �± �\�_�d�l�h�j�� �k�h�k�l�h�y�g�b�y�� �^�b�g�Z�f�b�q�_�k�d�h�c�� �k�b�k�l�_�f�u���� �i�j�_�^�k�l�Z�\�e�y�x�s�b�c�� �k�h�[�h�c �k�e�m�q�Z�c�g�u�c��

�=�Z�m�k�k�h�\�k�d�b�c���i�j�h�p�_�k�k�� 
kz  �± �b�a�f�_�j�_�g�b�y���\���f�h�f�_�g�l���\�j�_�f�_�g�b��kt ; 

k�& , k�#  �± �r�m�f �k�b�k�l�_�f�u���b���r�m�f�� �b�a�f�_�j�_�g�b�c�� �± �k�e�m�q�Z�c�g�u�_���� �=�Z�m�k�k�h�\�k�d�b�_ �i�j�h�p�_�k�k�u���� �b�f�_�x�s�b�_��
�g�m�e�_�\�h�_�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�_�� �h�`�b�^�Z�g�b�_ [13]. �B�g�Z�q�_�� �]�h�\�h�j�y�� �\�� �k�b�k�l�_�f�_�� �b�� �b�a�f�_�j�_�g�b�y�o��
�i�j�_�^�i�h�e�Z�]�Z�_�l�k�y �g�Z�e�b�q�b�_���[�_�e�h�]�h���r�m�f�Z�� 

�A�Z�^�Z�q�Z�� �n�b�e�v�l�j�Z�p�b�b�� �k�h�k�l�h�b�l�� �\�� �g�Z�o�h�`�^�_�g�b�b�� �h�p�_�g�d�b �\�_�d�l�h�j�Z�� �k�h�k�l�h�y�g�b�y�� �k�b�k�l�_�f�u��kx , 
�h�[�h�a�g�Z�q�_�g�g�m�x�� �d�Z�d �Ökx , �d�h�l�h�j�Z�y�� �y�\�e�y�_�l�k�y �n�m�g�d�p�b�_�c�� �b�a�f�_�j�_�g�b�c��iz �« kz  �b�� �f�b�g�b�f�b�a�b�j�m�_�l��
�k�j�_�^�g�_�d�\�Z�^�j�Z�l�b�q�_�k�d�m�x���h�r�b�[�d�m�� 

�> �@ �> �@� Ö � ÖT T

k k k kE x x M x x� � � �, 

�]�^�_��M �± �i�h�e�h�`�b�l�_�e�v�g�h-�h�i�j�_�^�_�e�_�g�g�Z�y���k�b�f�f�_�l�j�b�q�g�Z�y���f�Z�l�j�b�p�Z�� 
�<�� �h�k�g�h�\�_�� �j�Z�[�h�l�u�� �n�b�e�v�l�j�Z �D�Z�e�v�f�Z�g�Z�� �a�Z�e�h�`�_�g�Z�� �k�b�k�l�_�f�Z �i�j�h�]�g�h�a-�d�h�j�j�_�d�p�b�y [11]. 

�I�j�_�^�i�h�e�h�`�b�f�����q�l�h���i�h�e�m�q�_�g�Z���h�p�_�g�d�Z���\�_�d�l�h�j�Z���k�h�k�l�h�y�g�b�y���k�b�k�l�_�f�u��1�Ökx ��  �\���f�h�f�_�g�l���\�j�_�f�_�g�b��1kt ��  �b��
�^�Z�e�_�_�� �l�j�_�[�m�_�l�k�y�� �h�i�j�_�^�_�e�b�l�v �h�p�_�g�d�m�� �\�� �f�h�f�_�g�l��kt ���� �>�e�y�� �w�l�h�]�h�� �k�l�j�h�b�l�k�y �i�j�h�]�g�h�a�� �h�p�_�g�d�b���Ö( )kx �� , 
�h�k�g�h�\�u�\�Z�y�k�v �g�Z�� 1�Ökx �� , �h�i�j�_�^�_�e�y�x�l�k�y �b�a�f�_�j�_�g�b�y��kz  �b���d�h�j�j�_�d�l�b�j�m�_�l�k�y���h�p�_�g�d�Z �\���f�h�f�_�g�l �\�j�_�f�_�g�b 
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1�Ö ( )kx �� ��  

1kt ��  

�Ö( )kx �� �Ö( )kx ��  

kt  

kz  
�I�j�h�]�g�h�a �D�h�j�j�_�d�p�b�y 

t 

kt  ���j�b�k���� ����. �H�k�g�h�\�u�\�Z�y�k�v �g�Z�� �i�j�h�]�g�h�a�_�� �b�� �b�a�f�_�j�_�g�b�y�o���� �h�i�j�_�^�_�e�y�_�l�k�y�� �h�d�h�g�q�Z�l�_�e�v�g�Z�y�� �h�p�_�g�d�Z 
�\�_�d�l�h�j�Z���k�h�k�l�h�y�g�b�y���Ö( )kx �� .  

 
�J�b�k������. �I�j�b�g�p�b�i���j�Z�[�h�l�u���n�b�e�v�l�j�Z���D�Z�e�v�f�Z�g�Z 

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

�f�Z�l�j�b�p�u 

�> �@�> �@� Ö � Ö( ) ( ) ( ) ( ) ( )
T

t E t t t tP x x x x� �� �� .                                      (1) 

�F�Z�l�j�b�p�Z��P(t) �g�h�k�b�l�� �g�Z�a�\�Z�g�b�_�� �©�d�h�\�Z�j�b�Z�p�b�h�g�g�Z�y�� �f�Z�l�j�b�p�Z �h�r�b�[�d�b�� �h�p�_�g�d�b�� �\�_�d�l�h�j�Z��
�k�h�k�l�h�y�g�b�y�����\���^�Z�e�v�g�_�c�r�_�f���[�m�^�_�f���g�Z�a�u�\�Z�l�v���_�_���d�h�\�Z�j�b�Z�p�b�h�g�g�h�c���f�Z�l�j�b�p�_�c �h�r�b�[�d�b���� 

�>�e�y�� �l�h�]�h���� �q�l�h�[�u�� �i�h�e�m�q�b�l�v�� �i�j�h�]�g�h�a�b�j�m�_�f�m�x�� �h�p�_�g�d�m �Ö( )kx ��  �g�m�`�g�h�� �i�j�h�b�g�l�_�]�j�b�j�h�\�Z�l�v��
�^�b�g�Z�f�b�q�_�k�d�h�_�� �m�j�Z�\�g�_�g�b�_�� �f�h�^�_�e�b ( ) ( ) ( )t t tx F x� &  �k���m�q�_�l�h�f�� �g�Z�q�Z�e�v�g�h�]�h�� �m�k�e�h�\�b�y 1�Ö(0) ( )kx x ���  � �[4]. 
�I�h�k�e�_�� �w�l�h�]�h�� �h�i�j�_�^�_�e�y�_�l�k�y�� �i�j�h�]�g�h�a�b�j�m�_�f�Z�y�� �h�p�_�g�d�Z�� �d�h�\�Z�j�b�Z�p�b�h�g�g�h�c�� �f�Z�l�j�b�p�u�� �h�r�b�[�d�b����
�<�h�a�v�f�_�f �g�_�i�j�_�j�u�\�g�m�x���f�h�^�_�e�v���k�b�k�l�_�f�u 

( ) ( ) ( ) ( )t t t t�  � ��&&x F x , 
�m�d�Z�a�Z�g�g�m�x �\���l�Z�[�e.������ �J�_�r�_�g�b�_�� �^�Z�g�g�h�]�h �m�j�Z�\�g�_�g�b�y�� �k�� �m�q�_�l�h�f�� �g�Z�q�Z�e�v�g�h�]�h�� �m�k�e�h�\�b�y x(t0) �b��
�i�_�j�_�o�h�^�g�h�c���f�Z�l�j�b�p�u �k�h�k�l�h�y�g�b�y���N��t, t0�����a�Z�i�b�k�u�\�Z�_�l�k�y���\���\�b�^�_ 

�� �� �� �� �� �� �� ��
0

0 0, ( , )
t

t

t t t t t d�W �W �W�  � ��³�- �- �&x x . 

�F�Z�l�_�f�Z�l�b�q�_�k�d�h�_���h�`�b�^�Z�g�b�_���w�l�h�c���\�_�e�b�q�b�g�u���± 

�� �� �� �� �� �� �� ��
0

0 0E , E ( , )
t

t

t t t t t d�W �W �W�  � ��³�- �- �&x x
. 

�L�h�]�^�Z 

�� �� �� �� �� �� �� �� �� �� �� ��
0

0 0 0E , E ( , )
t

t

t t t t t t t d�W �W �W�ª �º �ª �º�� � �� ���¬ �¼ �¬ �¼�³�- �- �&x x x x .                   (2) 

�I�h�^�k�l�Z�\�b�\ �������� �\�� �\�u�j�Z�`�_�g�b�_�� ���������� �i�h�k�e�_�� �g�_�d�h�l�h�j�u�o�� �i�j�_�h�[�j�Z�a�h�\�Z�g�b�c�� �b�� �\�u�q�b�k�e�_�g�b�y�� �i�_�j�\�h�c��
�i�j�h�b�a�\�h�^�g�h�c �n�m�g�d�p�b�b��P(t), �\���j�_�a�m�e�v�l�Z�l�_���i�h�e�m�q�Z�_�f 

( ) ( ) ( ) ( ) ( )Tt t t t tP F P P F Q� �� ��& .                                                 (3) 
�>�Z�g�g�h�_���m�j�Z�\�g�_�g�b�_���y�\�e�y�_�l�k�y���f�Z�l�j�b�q�g�u�f���^�b�n�n�_�j�_�g�p�b�Z�e�v�g�u�f �m�j�Z�\�g�_�g�b�_�f �J�b�d�d�Z�l�b���>��]. 
�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �[�u�e�h�� �i�h�e�m�q�_�g�h �m�j�Z�\�g�_�g�b�_�� �i�j�h�^�h�e�`�_�g�b�y�� �d�h�\�Z�j�b�Z�p�b�h�g�g�h�c�� �f�Z�l�j�b�p�u��

�h�r�b�[�d�b���� �B�g�l�_�]�j�b�j�m�y�� �m�j�Z�\�g�_�g�b�_ �������� �k�� �m�q�_�l�h�f�� �g�Z�q�Z�e�v�g�h�]�h�� �m�k�e�h�\�b�y 1(0) ( )kP P ���  � � �i�h�e�m�q�Z�_�f��
�i�j�h�]�g�h�a�g�m�x���h�p�_�g�d�m���d�h�\�Z�j�b�Z�p�b�h�g�g�h�c���f�Z�l�j�b�p�u���h�r�b�[�d�b��( )kP �� . 

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

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

k k k k�  � ��#z H x .                                                                  (4) 
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�H�p�_�g�d�Z���Ö( )k ��x  �h�k�g�h�\�u�\�Z�_�l�k�y �g�Z�� �g�Z�[�e�x�^�_�g�b�y�o�� ���b�e�b�� �b�a�f�_�j�_�g�b�y�o�� kz ���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �h�g�Z��
�y�\�e�y�_�l�k�y�� �n�m�g�d�p�b�_�c�� �Z�i�j�b�h�j�g�h�c �h�p�_�g�d�b���Ö( )k ��x  �b�� �b�a�f�_�j�_�g�b�c kz  �b�� �a�Z�i�b�k�u�\�Z�_�l�k�y �\�� �k�e�_�^�m�x�s�_�f��
�\�b�^�_�� 

�� �� �� ��1� Ö � Ök k k k k�� � �� ��x K x K z .                                               (5) 
�I�h�d�Z�� �f�Z�l�j�b�p�u��1

kK  �b�� kK  �g�_�b�a�\�_�k�l�g�u���� �b�o�� �a�g�Z�q�_�g�b�y�� �h�i�j�_�^�_�e�y�x�l�k�y �l�Z�d�b�f�� �h�[�j�Z�a�h�f���� �q�l�h�[�u��
�g�h�\�Z�y���h�p�_�g�d�Z���Ö( )k ��x  �m�^�h�\�e�_�l�\�h�j�y�e�Z �i�j�b�g�p�b�i�m���h�j�l�h�]�h�g�Z�e�v�g�h�k�l�b, �k�m�l�v���d�h�l�h�j�h�]�h �i�j�_�^�k�l�Z�\�e�_�g�Z �\��
�\�b�^�_ 

�> �@�ÖE ( ) 0, 1, 2,..., 1T
k i i k�� �� � � ��kx x z ,                                   (6) 

�> �@k �ÖE ( ) 0T
k k�� �� � x x z . 

�I�h�^�k�l�Z�\�e�y�y�� �\�� �\�u�j�Z�`�_�g�b�_ �������� �a�g�Z�q�_�g�b�y��kx  �b���Ö( )k ��x  �b�a���m�j�Z�\�g�_�g�b�c �������� �b�� ������, �k�� �m�q�_�l�h�f�� �l�h�]�h 
�n�Z�d�l�Z���� �q�l�h�� �k�e�m�q�Z�c�g�u�_�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b k�&   �b k�#  �g�_�d�h�j�j�_�e�b�j�m�x�l�k�y, �i�j�h�\�h�^�y�� �g�_�d�h�l�h�j�u�_��
�i�j�_�h�[�j�Z�a�h�\�Z�g�b�y [10], �g�Z�o�h�^�b�f �d�h�w�n�n�b�p�b�_�g�l���h�[�j�Z�l�g�h�c���k�\�y�a�b�� 

1
k k k�  � �K I K H ,                                                     (7) 

1
( ) ( )T T

k k k k k k k

��
� ª � º� �� �� ��� ¬ � ¼K P H H P H R .                                             (8) 

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

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

( ) ( ) ( )T
k k kE�� � �� ��P x x% % ,                                            (9) 

�]�^�_�� 

�Ö( ) ( )k k k�� � �� ��x x x% , �Ö( ) ( )k k k�� � �� ��x x x% .                                            (10) 
�I�h�^�k�l�Z�\�e�y�y ���������\�������������i�h�e�m�q�Z�_�f 

�> �@�Ö �Ö �Ö( ) ( ) ( )k k k k k k�� � �� �� �� ��x x K z H x .                                             (11) 
�<�u�q�b�l�Z�y kx  �b�a���h�[�_�b�o���q�Z�k�l�_�c���\�u�j�Z�`�_�g�b�y�������������b���i�h�^�k�l�Z�\�e�y�y �\���g�_�]�h���a�g�Z�q�_�g�b�_ kz   �\��

�k�h�h�l�\�_�l�k�l�\�b�b���k�������� �i�h�e�m�q�Z�_�f�� 

�� ��( ) ( )k k k k k k�� � �� �� ��x I K H x K ��% % .                                                   (12) 

�I�h�^�k�l�Z�\�b�\ �m�j�Z�\�g�_�g�b�_�� ���������� �\�� �m�j�Z�\�g�_�g�b�_�� �������� �b�� �i�j�b�g�b�f�Z�y�� �\�h�� �\�g�b�f�Z�g�b�_���� �q�l�h��( ) 0T
k kE � � �  %x ��  

�i�h�e�m�q�b�f 
( ) ( ) ( )k k k k�� � �� ��P I K H P .                                            (13) 

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

 �>�h�i�m�k�l�b�f���� �q�l�h�� �g�_�i�j�_�j�u�\�g�Z�y�� �k�l�h�o�Z�k�l�b�q�_�k�d�Z�y�� �k�b�k�l�_�f�Z�� �i�j�_�^�k�l�Z�\�e�_�g�Z�� �g�_�e�b�g�_�c�g�u�f��
�^�b�g�Z�f�b�q�_�k�d�b�f���m�j�Z�\�g�_�g�b�_�f���b���m�j�Z�\�g�_�g�b�_�f���f�h�^�_�e�b�����h�i�b�k�u�\�Z�x�s�b�f���b�a�f�_�j�_�g�b�y�����l�Z�[�e����������[12]. 

�L�Z�[�e�b�p�Z 2  
�G�_�e�b�g�_�c�g�u�_���f�h�^�_�e�b���^�b�g�Z�f�b�d�b���b���b�a�f�_�j�_�g�b�c 

 
�F�h�^�_�e�v �G�_�i�j�_�j�u�\�g�h�_���\�j�_�f�y �>�b�k�d�j�_�l�g�h�_���\�j�_�f�y 
�K�b�k�l�_�f�Z 
�B�a�f�_�j�_�g�b�y 

( ) ( ( ), ) ( )t t t t�  � ��&x f x  
( ) ( ( ), ) ( )t t t t�  � ��#z h x  

�� ��1 1, 1k k kk� � � �� �� �� �&x f x  

�� ��,k k kk�  � ���z h x  

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

�^�\�Z�`�^�u���g�_�i�j�_�j�u�\�g�h���^�b�n�n�_�j�_�g�p�b�j�m�_�f�u�f�b. 
�>�e�y���h�[�h�a�g�Z�q�_�g�b�y �f�Z�e�h�]�h���h�l�d�e�h�g�_�g�b�y���h�l���h�p�_�g�b�\�Z�_�f�h�c���l�j�Z�_�d�l�h�j�b�b���b�k�i�h�e�v�a�m�_�l�k�y���k�b�f�\�h�e �/ :  
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( ),k k k�G � �� ��x x x  

�� ���Ö( ),k k k k�G � �� ��z z h x . 
�L�h�]�^�Z��( , 1)k ��f x  �\���h�d�j�_�k�l�g�h�k�l�b��1�Ö ( )k���  � �x x  �f�h�`�_�l���[�u�l�v���i�j�_�^�k�l�Z�\�e�_�g�Z���\���\�b�^�_ 

�� ��
1( )�Ö1 1

( , 1)
, 1 ( ) �/

kk k k k

k
k

� � � ��� � ��

� w � �
� �� � �� ��

�w x x

f x
x f x x x

x
. 

�L�Z�d�b�f���h�[�j�Z�a�h�f�����i�h�e�m�q�Z�_�f 
�> �@1

1 1 1� / � /k k k k�� �� ��� | � �� - � &x x , 
�]�^�_ 

�> �@
1( )

1
�Ö1 1

( , 1)
�/

kk k

k
� � � ��� � ��

� w � �
� 

�w
�- x x

f x
x

x
.                                            (14) 

�<���k�\�h�x���h�q�_�j�_�^�v�����b�a�f�_�j�_�g�b�y�����j�Z�k�d�e�Z�^�u�\�Z�x�l�k�y �\���j�y�^���L�_�c�e�h�j�Z���\���h�d�j�_�k�l�g�h�k�l�b���Ö( ),k�  � �x x  
�k�e�_�^�m�x�s�b�f���h�[�j�Z�a�h�f�� 

�Ö( )

( , )�Ö( , ) ( ( ), ) �/
kk k

k
k k �  � �

�w
� �� ��

�w x x

h x
h x h x x

x  

�b 

�Ö( )

( , )
� / � /

kk k

k
�  � �

�w
� 

�w x x

h x
z x

x . 

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

�D�Z�d�� �i�j�Z�\�b�e�h�� �^�e�y�� �g�Z�q�Z�e�v�g�u�o�� �a�g�Z�q�_�g�b�c �d�h�\�Z�j�b�Z�p�b�h�g�g�u�o�� �f�Z�l�j�b�p�� �r�m�f�Z�� �b�a�f�_�j�_�g�b�c���b�� �r�m�f�Z��
�i�j�h�p�_�k�k�Z���g�Z���h�k�g�h�\�_���Z�g�Z�e�b�a�Z���\�u�[�b�j�Z�x�l�k�y���g�_�d�h�l�h�j�u�_���w�f�i�b�j�b�q�_�k�d�b�_���^�Z�g�g�u�_ �b�e�b���f�h�^�_�e�b�j�m�x�l�k�y��
�j�Z�a�e�b�q�g�u�_�� �k�b�l�m�Z�p�b�b���� �?�k�e�b�� �i�j�b�� �b�k�i�h�e�v�a�h�\�Z�g�b�b �w�l�b�o �^�Z�g�g�u�o �\�u�y�k�g�y�_�l�k�y���� �q�l�h�� �j�Z�[�h�l�Z�� �n�b�e�v�l�j�Z��
�g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�Z���� �l�h�� �l�j�_�[�m�_�l�k�y �a�Z�g�h�\�h�� �g�Z�k�l�j�Z�b�\�Z�l�v�� �d�h�\�Z�j�b�Z�p�b�h�g�g�m�x �f�Z�l�j�b�p�m �r�m�f�h�\����
�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�h�a�g�b�d�Z�_�l�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �Z�^�Z�i�l�b�\�g�h�c�� �n�b�e�v�l�j�Z�p�b�b [11]: �i�Z�j�Z�e�e�_�e�v�g�h 
�h�p�_�g�b�\�Z�_�l�k�y�� �\�_�d�l�h�j �k�h�k�l�h�y�g�b�y�� �k�b�k�l�_�f�u�� �b �k�l�Z�l�b�k�l�b�q�_�k�d�b�_�� �k�\�h�c�k�l�\�Z�� �r�m�f�h�\�� �i�j�h�p�_�k�k�Z�� �b��
�b�a�f�_�j�_�g�b�c�����d�h�\�Z�j�b�Z�p�b�h�g�g�u�_���f�Z�l�j�b�p�u�������\���p�_�e�y�o �i�h�\�u�r�_�g�b�y���l�h�q�g�h�k�l�b���j�Z�[�h�l�u���n�b�e�v�l�j�Z�����H�^�g�b�f��
�b�a���f�_�l�h�^�h�\���l�Z�d�h�c���h�p�_�g�d�b���y�\�e�y�_�l�k�y���©�f�_�l�h�^���m�l�h�q�g�_�g�b�y���d�h�\�Z�j�b�Z�p�b�b�ª [11]. 

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

�� ���� �� �� ���� ��� Ö � Ö
T

k k k k kt t�ª �º �ª �º�� �� �#�¬ �¼ �¬ �¼z h x z h x R . 

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

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

�M�i�j�Z�\�e�_�g�b�_�� �w�d�h�g�h�f�b�d�h�c�� �j�u�g�h�q�g�h�]�h�� �l�b�i�Z�� �\�� �k�h�\�j�_�f�_�g�g�u�o�� �k�e�h�`�g�u�o�� �m�k�e�h�\�b�y�o�� �l�j�_�[�m�_�l��
�b�k�i�h�e�v�a�h�\�Z�g�b�y�� �j�Z�a�e�b�q�g�u�o�� �w�d�h�g�h�f�b�d�h-�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �f�_�l�h�^�h�\�� �b�� �f�h�^�_�e�_�c���� �B�k�i�h�e�v�a�h�\�Z�g�b�_��
�b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c���� �\�u�q�b�k�e�b�l�_�e�v�g�h�c�� �l�_�o�g�b�d�b�� �\�� �k�h�\�h�d�m�i�g�h�k�l�b�� �k�� �k�h�\�j�_�f�_�g�g�u�f�b��
�w�d�h�g�h�f�b�d�h-�f�Z�l�_�f�Z�l�b�q�_�k�d�b�f�b�� �f�_�l�h�^�Z�f�b�� �h�l�d�j�u�\�Z�_�l�� �r�b�j�h�d�b�_�� �\�h�a�f�h�`�g�h�k�l�b�� �^�e�y��
�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y�� �m�i�j�Z�\�e�_�g�b�y���� �i�h�\�u�r�_�g�b�y�� �_�]�h�� �w�n�n�_�d�l�b�\�g�h�k�l�b���� �h�i�_�j�Z�l�b�\�g�h�k�l�b����
�^�_�c�k�l�\�_�g�g�h�k�l�b�� 
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�L�Z�[�e�b�p�Z 3  
�M�l�h�q�g�_�g�b�_���d�h�\�Z�j�b�Z�p�b�b���^�e�y���h�p�_�g�d�b��R �b��Q 

 
�>�_�c�k�l�\�b�y �H�p�_�g�d�Z��R �H�p�_�g�d�Z��Q 

1 �G�Z�q�Z�e�v�g�u�_��
�m�k�e�h�\�b�y 

j=1, 0
�Ö 0� R  j=1, 0

�Ö 0� Q  

2 �:�i�i�j�h�d�k�b�f�Z�p�b
�y���r�m�f�Z 

�� ���Öj j j j� �� ��r z H x  1 1� Ö � Öj j j j� � � ��  � �q x F x  

3 �<�u�q�b�k�e�_�g�b�_ 
1

1 1�Ö T
j j j j

j
j j��

��
�  � �R R r r  1

1 1� Ö � ÖT
j j j j

j
j j��

��
�  � �Q Q q q  

4 j=N  �I�h�^�k�l�Z�\�e�y�_�f���Ö
NR  �\��

�n�b�e�v�l�j 
�I�h�^�k�l�Z�\�e�y�_�f���Ö

NQ  �\��
�n�b�e�v�l�j 

5 j<N �M�\�_�e�b�q�b�\�Z�_�f j �g�Z�������b���i�_�j�_�o�h�^�b�f���d���r�Z�]�m���� 
 

�K�m�s�_�k�l�\�m�x�l�� �j�Z�a�e�b�q�g�u�_�� �w�d�h�g�h�f�b�d�h-�f�Z�l�_�f�Z�l�b�q�_�k�d�b�_�� �f�h�^�_�e�b���� �d�h�l�h�j�u�_�� �i�j�b�f�_�g�y�x�l�k�y�� �\��
�g�Z�m�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �b�� �\�� �d�h�g�d�j�_�l�g�u�o�� �i�j�Z�d�l�b�q�_�k�d�b�o�� �j�Z�a�j�Z�[�h�l�d�Z�o�� �>���@���� �<�� �q�Z�k�l�g�h�k�l�b���� �i�j�b��
�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�� �g�_�h�[�o�h�^�b�f�h�� �m�q�b�l�u�\�Z�l�v�� �f�g�h�`�_�k�l�\�h��
�\�a�Z�b�f�h�a�Z�\�b�k�b�f�u�o�� �n�Z�d�l�h�j�h�\���� �^�_�l�_�j�f�b�g�b�j�h�\�Z�g�g�u�f�� �b�e�b�� �k�e�m�q�Z�c�g�u�f�� �h�[�j�Z�a�h�f�� �\�e�b�y�x�s�b�o�� �g�Z��
�h�k�g�h�\�g�u�_�� �i�h�d�Z�a�Z�l�_�e�b�� �^�_�y�l�_�e�v�g�h�k�l�b�� �k�l�j�h�b�l�_�e�v�g�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �^�e�y��
�j�_�r�_�g�b�y�� �i�h�^�h�[�g�u�o�� �a�Z�^�Z�q�� �r�b�j�h�d�h�_�� �� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �i�h�e�m�q�b�e�b�� �f�h�^�_�e�b�� �d�h�j�j�_�e�y�p�b�h�g�g�h-
�j�_�]�j�_�k�k�b�h�g�g�h�]�h�� �Z�g�Z�e�b�a�Z���� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�_�� �n�m�g�d�p�b�b�� �b�� �k�b�k�l�_�f�u�� �w�d�h�g�h�f�_�l�j�b�q�_�k�d�b�o��
�m�j�Z�\�g�_�g�b�c [7, 8]�����G�h���g�Z�b�[�h�e�_�_���i�_�j�k�i�_�d�l�b�\�g�h�c���k���l�h�q�d�b���a�j�_�g�b�y���^�Z�e�v�g�_�c�r�_�]�h���j�Z�a�\�b�l�b�y���g�Z�m�q�g�h�c��
�f�u�k�e�b���b���i�j�Z�d�l�b�q�_�k�d�h�]�h���b�k�i�h�e�v�a�h�\�Z�g�b�y���y�\�e�y�_�l�k�y���\�_�d�l�h�j�g�Z�y���f�h�^�_�e�v���Z�\�l�h�j�_�]�j�_�k�k�b�b�� 

�I�j�b�f�_�g�b�l�_�e�v�g�h�� �d�� �m�i�j�Z�\�e�_�g�b�x�� �d�h�g�d�m�j�_�g�l�h�k�i�h�k�h�[�g�h�k�l�v�x �k�l�j�h�b�l�_�e�v�g�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b, 
�Z�\�l�h�j�Z�f�b�� �[�u�e�Z�� �i�j�_�^�e�h�`�_�g�Z�� �\�_�d�l�h�j�g�Z�y�� �f�h�^�_�e�v�� �Z�\�l�h�j�_�]�j�_�k�k�b�b�� ��VAR-�f�h�^�_�e�v���� �i�h�d�Z�a�Z�l�_�e�_�c��
�i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���k�l�j�h�b�l�_�e�v�g�h�]�h���i�j�_�^�i�j�b�y�l�b�y [1]: 

 
�\�����W� ���������������������������[�����W�������������[�����W���±���������������[�����W���±�������������[�����W���������������[�����W

�\�����W� �����������������������������[�����W�� �������������[�����W�������±�����������������[�����W�������±�����������[�����W�� �������������[�����W
�\�����W��� ���±�������������±�������������[�����W���±�������������[�����W���������������������[�����W�����������������������[�����W���±�������������[�����W

 

�]�^�_���\�����W �± �d�Z�q�_�k�l�\�h���i�j�h�^�m�d�p�b�b���\���f�h�f�_�g�l���\�j�_�f�_�g�b��t; 
�\�����W �± �k�\�h�_�\�j�_�f�_�g�g�h�k�l�v���\�u�i�h�e�g�_�g�b�y���j�Z�[�h�l���\���f�h�f�_�g�l���\�j�_�f�_�g�b��t; 
�\�����W �± �k�l�h�b�f�h�k�l�v���i�j�h�^�m�d�p�b�b���\���f�h�f�_�g�l���\�j�_�f�_�g�b��t; 
�[�����W �± �j�_�g�l�Z�[�_�e�v�g�h�k�l�v���i�j�h�^�m�d�p�b�b���\���f�h�f�_�g�l���\�j�_�f�_�g�b��t; 
�[�����W  �± �h�l�g�h�k�b�l�_�e�v�g�Z�y���q�b�k�e�_�g�g�h�k�l�v���j�m�d�h�\�h�^�y�s�_�]�h���a�\�_�g�Z���i�j�_�^�i�j�b�y�l�b�y���\���f�h�f�_�g�l���\�j�_�f�_�g�b��t;   
�[�����W���±��  - �h�l�g�h�k�b�l�_�e�v�g�Z�y���q�b�k�e�_�g�g�h�k�l�v���j�m�d�h�\�h�^�y�s�_�]�h���a�\�_�g�Z���i�j�_�^�i�j�b�y�l�b�y���\���f�h�f�_�g�l���\�j�_�f�_�g�b��

t-1 ���e�Z�]�h�\�Z�y���i�_�j�_�f�_�g�g�Z�y���T�6�á�ç); 
�[�����W �± �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v���l�j�m�^�Z���\���f�h�f�_�g�l���\�j�_�f�_�g�b��t; 
�[�����W���±��   �± �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v���l�j�m�^�Z���\���f�h�f�_�g�l���\�j�_�f�_�g�b��t-1 ���e�Z�]�h�\�Z�y���i�_�j�_�f�_�g�g�Z�y���T�7�á�ç); 
�[�����W��   �± �f�_�o�Z�g�h�\�h�h�j�m�`�_�g�g�h�k�l�v�����l�_�o�g�b�q�_�k�d�b�c���m�j�h�\�_�g�v���k�l�j�h�b�l�_�e�v�g�u�o���f�Z�r�b�g���b��

�h�[�h�j�m�^�h�\�Z�g�b�y�����\���f�h�f�_�g�l���\�j�_�f�_�g�b��t; 
�[�����W�� �± �^�b�k�d�j�_�l�g�h�k�l�v���b�k�i�h�e�v�a�h�\�Z�g�b�y���j�_�k�m�j�k�h�\���\���f�h�f�_�g�l���\�j�_�f�_�g�b��t [14]. 

�G�Z�� �h�k�g�h�\�_�� �^�Z�g�g�h�c�� �f�h�^�_�e�b�� �[�u�e�b�� �i�h�e�m�q�_�g�u�� �]�j�Z�n�b�d�b�� �h�l�d�e�b�d�h�\�� �k�\�h�_�\�j�_�f�_�g�g�h�k�l�b��
�i�j�h�b�a�\�h�^�k�l�\�Z���j�Z�[�h�l���b���k�l�h�b�f�h�k�l�b ���j�b�k���������������� 
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�J�b�k��������  �=�j�Z�n�b�d�b���h�l�d�e�b�d�h�\���k�\�h�_�\�j�_�f�_�g�g�h�k�l�b 
�i�j�h�b�a�\�h�^�k�l�\�Z���j�Z�[�h�l 

 
 

 
  

�J�b�k�������� �=�j�Z�n�b�d�b���h�l�d�e�b�d�h�\���k�l�h�b�f�h�k�l�b���i�j�h�^�m�d�p�b�b 
 
�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�_�� �b�k�l�b�g�g�u�o�� �a�g�Z�q�_�g�b�c �i�h�d�Z�a�Z�l�_�e�_�c, 

�©�h�q�b�s�_�g�g�h�]�h�ª�� �h�l�� �r�m�f�h�\��(�f�h�^�_�e�v �©�n�b�e�v�l�j�Z�� �D�Z�e�v�f�Z�g�Z�ª���� �j�_�Z�e�v�g�h�]�h�� �]�j�Z�n�b�d�Z�� �a�Z�\�b�k�b�f�h�k�l�b��
�k�\�h�_�\�j�_�f�_�g�g�h�k�l�b���i�j�h�b�a�\�h�^�k�l�\�Z���j�Z�[�h�l���b���k�l�h�b�f�h�k�l�b���h�l���\�j�_�f�_�g�b ���j�b�k�������� 5). 

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

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

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

�i�j�h�b�a�\�h�^�k�l�\�Z���j�Z�[�h�l���k���m�q�_�l�h�f���©�n�b�e�v�l�j�Z���D�Z�e�v�f�Z�g�Z�ª 
 

 
�J�b�k�����������=�j�Z�n�b�d�b���h�l�d�e�b�d�h�\���k�l�h�b�f�h�k�l�b���i�j�h�^�m�d�p�b�b�� 

�k���m�q�_�l�h�f���©�n�b�e�v�l�j�Z���D�Z�e�v�f�Z�g�Z�ª 
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                                             �;�b�[�e�b�h�]�j�Z�n�b�q�_�k�d�b�c���k�i�b�k�h�d 
 
�������;�Z�g�g�b�d�h�\ �<���:�����<�_�d�l�h�j�g�u�_���f�h�^�_�e�b���Z�\�l�h�j�_�]�j�_�k�k�b�b���b���d�h�j�j�_�d�p�b�b���j�_�]�j�_�k�k�b�h�g�g�u�o���h�k�l�Z�l�d�h�\��

���(�Y�L�H�Z�V���������<���:�����;�Z�g�g�b�d�h�\���������I�j�b�d�e�Z�^�g�Z�y���w�d�h�g�h�f�_�l�j�b�d�Z�����������������‹���������K��������-129. 
������ �=�_�e�v�j�m�^ �Y���>���� �F�_�l�h�^�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �\�� �f�_�g�_�^�`�f�_�g�l�_���� �M�q�_�[�g�h�_�� �i�h�k�h�[�b�_���� �Q�_�e�y�[�b�g�k�d����
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Abstract. In article the description of operation of the filter of Kalman is provided in a general view and in relation 

to management of competitiveness of the construction enterprise. The principle of operation of the filter of Kalman is 
stated, the characteristic is given to nonlinear models of dynamics and measurements. Authors offer vector model of 
autoregression of key indicators of production activity of the construction enterprise (labor productivity, profitability of 
production, mechanoarmament (technological level of construction cars and the equipment), relative number of a key 
element of the enterprise, timeliness of performance of work, discretization of use of resources, production cost, quality 
of production) on the basis of creation of VAR model. As a basis for creation of VAR model of autoregression of 
indicators of production activity of the construction enterprise by authors it is offered to use system from three 
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interconnected equations. Schedules of responses of the main resultants of indicators of activity of the construction 
enterprise are constructed: timeliness of works and cost of production. In end of article schedules of responses of 
timeliness of works and cost of production taking into account Kalman's filter are constructed. Authors in details 
analyze the received results of calculations and convincingly prove relevance of the technique offered in article. 

 
Keywords: economic-mathematical model; vector autoregression; VAR model; management; system; 

econometrics; production function; Kalman's filter. 
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�l�\�h�j�q�_�k�d�h�c���Z�d�l�b�\�g�h�k�l�b�����a�Z�l�j�Z�l���g�Z���i�_�j�k�h�g�Z�e���b���m�j�h�\�g�y���d�h�f�i�_�l�_�g�l�g�h�k�l�b���i�_�j�k�h�g�Z�e�Z�� 

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

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

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

1) �I�h�^�[�h�j�����i�j�h�\�_�j�d�Z�����b�a�m�q�_�g�b�_���k�h�b�k�d�Z�l�_�e�y�� 
2) �E�h�y�e�v�g�h�k�l�v�� �i�h�^�j�Z�a�m�f�_�\�Z�_�l�� �i�h�^�� �k�h�[�h�c�� �k�h�a�^�Z�g�b�_�� �d�h�f�n�h�j�l�g�u�o���� �g�Z�^�_�`�g�u�o��

�h�l�g�h�r�_�g�b�c���f�_�`�^�m���k�h�l�j�m�^�g�b�d�h�f���b���j�m�d�h�\�h�^�b�l�_�e�_�f�� 
3) �D�h�g�l�j�h�e�v�� �i�h�^�j�Z�a�m�f�_�\�Z�_�l�� �k�h�a�^�Z�g�b�_�� �p�_�e�h�]�h�� �d�h�f�i�e�_�d�k�Z�� �f�_�j���� �j�_�]�e�Z�f�_�g�l�h�\����

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

�H�j�]�Z�g�b�a�Z�p�b�y�� �^�h�e�`�g�Z�� �i�h�k�l�h�y�g�g�h�� �^�_�j�`�Z�l�v�� �g�Z�� �d�h�g�l�j�h�e�_���� �i�j�h�\�h�^�b�l�v�� �f�h�g�b�l�h�j�b�g�]�� �k�l�_�i�_�g�b��
�n�h�j�f�b�j�h�\�Z�g�b�y�� �d�Z�^�j�h�\�h�]�h�� �i�h�l�_�g�p�b�Z�e�Z���� �i�j�b�\�e�_�d�Z�l�v�� �d�� �k�_�[�_�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o�� �k�h�l�j�m�^�g�b�d�h�\����
�k�h�a�^�Z�\�Z�l�v�� �[�e�Z�]�h�i�j�b�y�l�g�u�_�� �m�k�e�h�\�b�y�� �^�e�y�� �j�_�Z�e�b�a�Z�p�b�b�� �i�h�l�_�g�p�b�Z�e�Z�� �k�h�l�j�m�^�g�b�d�h�\���� �i�h�\�u�r�_�g�b�y�� �b�o��
�i�j�h�^�m�d�l�b�\�g�h�k�l�b [4]. 

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

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

�J�h�k�k�b�c�k�d�b�c���j�u�g�h�d���l�j�m�^�Z���b�f�_�_�l���l�j�b���i�h�d�h�e�_�g�b�y���k�h�l�j�m�^�g�b�d�h�\�����j�b�k���������� 
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�I�j�_�^�k�l�Z�\�b�l�_�e�b�� �i�h�d�h�e�_�g�b�y�� �©�<�ª���� �i�h�� �f�g�_�g�b�x�� �[�h�e�v�r�b�g�k�l�\�Z�� �m�q�_�g�u�o���� �k�h�a�^�Z�x�l�� �i�j�h�[�e�_�f�m��
�l�_�d�m�q�_�k�l�b�� �d�Z�^�j�h�\���� �B�o�� �^�h�k�l�Z�l�h�q�g�h�� �k�e�h�`�g�h�� �i�j�b�\�e�_�q�v�� �b�� �\�� �l�h�� �`�_�� �\�j�_�f�y�� �m�^�_�j�`�Z�l�v�� �g�Z�� �j�Z�[�h�q�_�f��
�f�_�k�l�_���� �I�h�w�l�h�f�m�� �^�e�y�� �b�o�� �i�j�b�\�e�_�q�_�g�b�y�� �\�� �h�j�]�Z�g�b�a�Z�p�b�x�� �g�_�h�[�o�h�^�b�f�h���� �Z�d�l�b�\�g�h�� �b�k�i�h�e�v�a�h�\�Z�l�v��
�k�h�p�b�Z�e�v�g�u�_���k�_�l�b�����i�h�d�Z�a�u�\�Z�l�v���d�Z�d���f�h�`�g�h���[�h�e�v�r�_���i�j�_�b�f�m�s�_�k�l�\���^�Z�g�g�h�c���\�Z�d�Z�g�k�b�b�����[�u�l�v���g�Z���r�Z�]��
�\�i�_�j�_�^�b�� �d�h�g�d�m�j�b�j�m�x�s�b�o�� �h�j�]�Z�g�b�a�Z�p�b�c���� �H�]�j�Z�g�b�q�_�g�g�h�_�� �d�h�e�b�q�_�k�l�\�h�� �i�j�_�^�k�l�Z�\�b�l�_�e�_�c�� �^�Z�g�g�h�c��
�]�j�m�i�i�u�� �^�h�e�`�g�h�� �i�h�^�l�Z�e�d�b�\�Z�l�v�� �j�Z�[�h�l�h�^�Z�l�_�e�y�� �d�� �n�h�j�f�b�j�h�\�Z�g�b�x�� �g�h�\�u�o�� �n�h�j�f�� �l�j�m�^�h�\�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b�����k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_���j�Z�[�h�q�b�o���f�_�k�l. 
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�J�Z�k�k�f�Z�l�j�b�\�Z�y�� �f�h�l�b�\�Z�p�b�x �i�h�d�h�e�_�g�b�y�� �©�<�ª, �g�_�h�[�o�h�^�b�f�h�� �\�g�_�^�j�y�l�v�� �_�_�� �\�� �h�j�]�Z�g�b�a�Z�p�b�x�� �k��
�p�_�e�v�x���m�^�_�j�`�Z�g�b�y���k�i�_�p�b�Z�e�b�k�l�Z���g�Z���j�Z�[�h�q�_�f���f�_�k�l�_���b���^�Z�\�Z�l�v���_�f�m���\�h�a�f�h�`�g�h�k�l�v���d�Z�j�v�_�j�g�h�]�h���j�h�k�l�Z��
[6]. 

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

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

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

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

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

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

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

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

�Z�����&�D�V�H-�b�g�l�_�j�\�v�x���i�h�f�h�]�Z�_�l���h�p�_�g�b�l�v���k�h�h�[�j�Z�a�b�l�_�e�v�g�h�k�l�v�����d�h�f�f�m�g�b�d�Z�[�_�e�v�g�h�k�l�v�����>�Z�g�g�u�c��
�\�b�^���i�h�f�h�]�Z�_�l���^�h�i�h�e�g�b�l�v���h�[�s�_�i�j�b�g�y�l�h�_���k�h�[�_�k�_�^�h�\�Z�g�b�_ �a�Z���k�q�_�l���\�\�_�^�_�g�b�y���d�Z�g�^�b�^�Z�l�Z���\���m�k�e�h�\�g�h-
�i�j�h�[�e�_�f�g�m�x���k�b�l�m�Z�p�b�x. 

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

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

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

�\�a�Z�b�f�h�^�_�c�k�l�\�h�\�Z�l�v���k���d�h�e�e�_�d�l�b�\�h�f�� 
�‡���k�l�j�_�k�k�h�\�u�_�����d�h�g�n�e�b�d�l�g�u�_���k�b�l�m�Z�p�b�b���b���_�]�h���\�b�^�_�g�b�_���\�u�o�h�^�Z���b�a���w�l�h�]�h�� 
�‡���d�Z�d���d�Z�g�^�b�^�Z�l���k�i�h�k�h�[�_�g���\�u�k�l�j�Z�b�\�Z�l�v���^�b�Z�e�h�]���k���j�Z�a�e�b�q�g�u�f�b���l�b�i�Z�`�Z�f�b���d�e�b�_�g�l�h�\�� 
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�F���� �I�j�h�\�h�d�Z�p�b�h�g�g�h�_�� �± �i�h�a�\�h�e�y�_�l�� �[�h�e�_�_�� �]�e�m�[�h�d�h�� �h�p�_�g�b�l�v�� �d�Z�g�^�b�^�Z�l�Z���� �\�u�y�\�b�l�v�� �_�]�h��
�k�d�j�u�l�u�_�� �\�h�a�f�h�`�g�h�k�l�b�� �i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h�� �i�h�\�_�^�_�g�b�y�� �\�� �g�_�k�l�Z�g�^�Z�j�l�g�h�c�� �k�b�l�m�Z�p�b�b���� �G�_�h�[�u�q�g�u�_��
�\�h�i�j�h�k�u���� �d�h�l�h�j�u�_�� �©�\�u�[�b�\�Z�x�l�ª�� �d�Z�g�^�b�^�Z�l�Z�� �b�a�� �d�h�f�n�h�j�l�g�h�c�� �i�k�b�o�h�e�h�]�b�q�_�k�d�h�c�� �a�h�g�u�� �f�h�]�m�l��
�i�j�h�\�_�j�b�l�v���_�]�h���m�j�h�\�_�g�v���m�\�_�j�_�g�g�h�k�l�b���\���k�_�[�_���b���k�\�h�b�o���k�b�e�Z�o[3]. 

�G�����©�E�U�D�L�Q�W�H�D�V�H�U�ª��- �i�h�a�\�h�e�y�_�l���\�u�y�\�b�l�v���l�\�h�j�q�_�k�d�h�_���b���e�h�]�b�q�_�k�d�h�_ �g�Z�q�Z�e�h���m���d�Z�g�^�b�^�Z�l�Z�����K�m�l�v��
�f�_�l�h�^�Z�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �i�j�_�^�h�k�l�Z�\�e�_�g�b�b�� �g�_�d�h�c�� �a�Z�]�Z�^�d�b���� �]�h�e�h�\�h�e�h�f�d�b���� �^�e�y�� �j�_�r�_�g�b�y�� �d�h�l�h�j�u�o����
�g�_�h�[�o�h�^�b�f�h���\�d�e�x�q�b�l�v���g�_���l�h�e�v�d�h���e�h�]�b�d�m�����g�h���b���l�\�h�j�q�_�k�d�h�_���g�Z�q�Z�e�h�� 

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

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

 

 
 

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

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

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

�D�m�j�k�� �i�j�h�n�Z�c�e�b�g�]�Z�� �g�_�h�[�o�h�^�b�f�� �+�5-�k�e�m�`�[�_���� �l�Z�d�� �d�Z�d�� �i�h�k�e�_�� �i�j�h�o�h�`�^�_�g�b�y�� �i�h�f�h�`�_�l�� �i�j�b��
�i�j�h�\�_�^�_�g�b�b�� �k�h�[�_�k�_�^�h�\�Z�g�b�y�� �h���i�j�b�_�f�_�� �g�Z�� �j�Z�[�h�l�m�� �\�u�y�\�b�l�v�� �m�`�_�� �g�Z�� �i�_�j�\�b�q�g�u�o�� �w�l�Z�i�Z�o�� �b�g�l�_�j�\�v�x��
�b�k�l�b�g�g�u�_���b���e�h�`�g�u�_���h�l�\�_�l�u���d�Z�g�^�b�^�Z�l�h�\�����Z���l�Z�d�`�_���k�l�_�i�_�g�v���k�_�j�v�_�a�g�h�k�l�b���\���h�l�g�h�r�_�g�b�b���d���j�Z�[�h�l�_�� 

 
 
 
 

�I�h�k�l�Z�g�h�\�d�Z���p�_�e�b���b�g�l�_�j�\�v�x 

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

�M�k�l�Z�g�h�\�d�Z���h�p�_�g�b�\�Z�_�f�u�o���n�Z�d�l�h�j�h�\ 

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

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

 

�<�b�^��
�b�g�l�_�j�\�v�x 

�<�Z�d�Z�g�k�b�b�����g�Z��
�d�h�l�h�j�u�_��

�i�j�_�l�_�g�^�m�_�l��
�k�h�b�k�d�Z�l�_�e�v 

�P�_�e�v���b�g�l�_�j�\�v�x �H�p�_�g�b�\�Z�_�f�u�c��
�n�Z�d�l�h�j 

�W�n�n�_�d�l���h�l��
�i�j�b�f�_�g�_�g�b�y 

1. Case-
�b�g�l�_�j�\�v�x 

�J�m�d�h�\�h�^�b�l�_�e�b����
�k�i�_�p�b�Z�e�b�k�l�u���b��

�f�_�g�_�^�`�_�j�u����
�^�j�m�]�b�_��

�^�h�e�`�g�h�k�l�b 

�J�Z�k�i�h�a�g�Z�l�v��
�d�h�f�i�_�l�_�g�l�g�h�]�h��
�i�j�_�l�_�g�^�_�g�l�Z����

�e�b�^�_�j�Z 
 
 

�M�f�_�g�b�_���m�[�_�`�^�Z�l�v����
�g�Z�\�u�d�b��

�j�m�d�h�\�h�^�b�l�_�e�y����
�j�Z�[�h�l�Z���\ �d�h�f�Z�g�^�_����

�d�h�f�f�m�g�b�d�Z- 
�l�b�\�g�u�_���b��

�m�i�j�Z�\�e�_�g�q�_�k�d�b�_��
�g�Z�\�u�d�b 

�<�u�k�h�d�h�d�\�Z�e�b-
�n�b�p�b�j�h�\�Z�g�g�u
�_���k�h�l�j�m�^�g�b�d�b 

2. 
�I�j�h�_�d�l�b�\�g�h�_��

�b�g�l�_�j�\�v�x 

�J�m�d�h�\�h�^�b�l�_�e�b����
�k�i�_�p�b�Z�e�b�k�l�u���b��

�f�_�g�_�^�`�_�j�u����
�^�j�m�]�b�_��

�^�h�e�`�g�h�k�l�b 

�H�i�j�_�^�_�e�b�l�v��
�h�l�g�h�r�_�g�b�_��

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

�d�h�g�d�j�_�l�g�u�o��
�b�g�l�_�j�_�k�m�x�s�b�o��

�k�b�l�m�Z�p�b�y�o����
�<�u�y�\�b�l�v��

�k�h�h�l�\�_�l�k�l�\�b�_���b�e�b��
�g�_�k�h�h�l�\�_�l�k�l�\�b�_��

�p�_�g�g�h�k�l�y�f��
�h�j�]�Z�g�b�a�Z�p�b�b����

�d�h�j�i�h�j�Z�l�b�\�g�h�c��
�d�m�e�v�l�m�j�_ 

�I�h�\�_�^�_�g�b�_���b���j�h�e�v���\��
�d�h�g�n�e�b�d�l�g�u�o��

�k�b�l�m�Z�p�b�y�o�����Z���l�Z�d�`�_��
�h�l�g�h�r�_�g�b�_���d���g�b�f����

�=�b�[�d�h�k�l�v�����]�h�l�h�\�g�h�k�l�v��
�d���h�[�m�q�_�g�b�x 

�A�^�h�j�h�\�u�c��
�f�h�j�Z�e�v�g�h-
�i�k�b�o�h�e�h�]�b-

�q�_�k�d�b�c��
�d�e�b�f�Z�l �\��

�d�h�e�e�_�d�l�b�\�_ 

�������I�j�h�\�h�d�Z- 
�p�b�h�g�g�h�_��
���k�l�j�_�k�k-

�b�g�l�_�j�\�v�x�� 

�J�m�d�h�\�h�^�b�l�_�e�b����
�k�i�_�p�b�Z�e�b�k�l�u���b��
�f�_�g�_�^�`�_�j�u���i�h��
�i�j�h�^�Z�`�Z�f�����i�h��

�j�Z�[�h�l�_���k��
�d�e�b�_�g�l�Z�f�b 

�H�i�j�_�^�_�e�b�l�v��
�g�Z�o�h�^�q�b�\�h�k�l�v����
�Z�^�_�d�\�Z�l�g�h�k�l�v���b��

�m�f�_�g�b�_���\�u�o�h�^�b�l�v��
�b�a���d�j�b�l�b�q�_�k�d�b�o����

�m�k�e�h�\�b�c 

�J�_�Z�d�p�b�y���g�Z���k�l�j�_�k�k����
�`�b�\�h�k�l�v���m�f�Z����
�]�h�l�h�\�g�h�k�l�v���d��

�[�u�k�l�j�h�c���Z�^�Z�i�l�Z�p�b�b 

�G�Z�o�h�`�^�_�g�b�_��
�[�u�k�l�j�h�]�h���b��

�\�_�j�g�h�]�h��
�j�_�r�_�g�b�y���\��
�d�h�j�h�l�d�b�c��

�i�j�h�f�_�`�m�l�h�d��
�\�j�_�f�_�g�b���b�e�b���\��
�g�_�i�j�b�\�u�q�g�u�o��

�k�b�l�m�Z�p�b�y�o 

4. 
Brainteaser-
�b�g�l�_�j�\�v�x 

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

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

�f�u�k�e�b�l�v���b��
�i�j�b�g�b�f�Z�l�v��
�j�_�r�_�g�b�y �\��

�g�_�i�j�b�\�u�q�g�u�o����
�g�_�k�l�Z�g�^�Z�j�l�g�u�o����

�k�b�l�m�Z�p�b�y�o 

�:�g�Z�e�b�l�b�q�_�k�d�h�_���b��
�e�h�]�b�q�_�k�d�h�_��
�f�u�r�e�_�g�b�_����
�l�\�h�j�q�_�k�d�b�_��

�k�i�h�k�h�[�g�h�k�l�b����
�\�u�k�h�d�b�c���i�h�l�_�g�p�b�Z�e 

�I�h�\�u�r�_�g�b�_��
�w�n�n�_�d�l�b�\�g�h�k�l

�b���b��
�h�i�_�j�Z�l�b�\�g�h�k�l
�b���\���j�Z�[�h�q�b�o��
�i�j�h�p�_�k�k�Z�o���a�Z��

�k�q�_�l��
�k�h�l�j�m�^�g�b�d�h�\���k��

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

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

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

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

�‡ �a�Z�d�e�x�q�_�g�b�b���\�u�]�h�^�g�u�o���q�_�k�l�g�u�o���k�^�_�e�h�d���k���[�b�a�g�_�k-�i�Z�j�l�g�_�j�Z�f�b�� 
�‡ �f�Z�d�k�b�f�b�a�Z�p�b�b���i�j�b�[�u�e�b�� 
�‡ �h�[�_�k�i�_�q�_�g�b�b �[�_�a�h�i�Z�k�g�h�k�l�b���d�j�_�^�b�l�g�u�o���k�^�_�e�h�d�� 
�‡ �i�h�\�u�r�_�g�b�b���m�j�h�\�g�y���\�h�a�\�j�Z�l�h�\���d�j�_�^�b�l�h�\�� 
�G�Z�� �j�b�k�� 3 �i�j�_�^�k�l�Z�\�e�_�g�Z�� �k�l�j�m�d�l�m�j�g�Z�y�� �^�_�d�h�f�i�h�a�b�p�b�y�� �j�Z�[�h�l���� �d�h�l�h�j�u�_�� �g�_�h�[�o�h�^�b�f�h��

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

 
 
�J�b�k������. �K�l�j�m�d�l�m�j�g�Z�y���^�_�d�h�f�i�h�a�b�p�b�y���j�Z�[�h�l���g�Z���w�l�Z�i�_���i�h�\�u�r�_�g�b�y���d�\�Z�e�b�n�b�d�Z�p�b�b 

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

�b�g�\�_�k�l�b�p�b�c���\���h�[�j�Z�a�h�\�Z�g�b�_�����j�Z�k�k�q�b�l�u�\�Z�y�k�v���n�h�j�f�m�e�h�c����: 
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,                                                                                                               (1) 

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

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

�I�j�_�^�e�h�`�_�g�g�u�f�� �f�_�j�h�i�j�b�y�l�b�_�f�� �^�e�y�� �k�l�b�f�m�e�b�j�h�\�Z�g�b�y�� �f�h�l�b�\�Z�p�b�b�� �b �\�h�\�e�_�q�_�g�g�h�k�l�b 
�y�\�e�y�_�l�k�y���\�\�_�^�_�g�b�_���d�h�j�i�h�j�Z�l�b�\�g�h�c���k�h�p�b�Z�e�v�g�h-�f�h�l�b�\�Z�p�b�h�g�g�h�c���k�_�l�b���©�I�j�y�g�b�d�b�ª�����S�U�\�D�Q�L�N�\���F�R�P������
�<�g�_�^�j�_�g�b�_�� �k�h�p�b�Z�e�v�g�h�c�� �f�h�l�b�\�Z�p�b�h�g�g�h�c�� �k�_�l�b�� �©�I�j�y�g�b�d�b�ª�� �i�h�a�\�h�e�y�_�l�� �i�j�h�k�l�b�f�m�e�b�j�h�\�Z�l�v��
�k�h�l�j�m�^�g�b�d�h�\���� �\�h�\�e�_�q�v�� �b�o�� �\�� �b�]�j�m�� �^�e�y�� �^�h�k�l�b�`�_�g�b�y�� �j�_�a�m�e�v�l�Z�l�h�\���� �A�Z�� �^�h�k�l�b�`�_�g�b�_�� �j�_�a�m�e�v�l�Z�l�h�\��
�\�u�^�Z�_�l�k�y�� �[�h�g�m�k�� �\�� �\�b�^�_�� �\�b�j�l�m�Z�e�v�g�h�]�h�� �©�i�j�y�g�b�d�Z�ª�� ���[�Z�e�e���� �j�_�c�l�b�g�]���� �m�j�h�\�_�g�v���� �i�j�b�a���� �G�Z�[�j�Z�g�g�u�_��
�©�i�j�y�g�b�d�b�ª�� �f�h�`�g�h�� �i�_�j�_�\�_�k�l�b�� �\�� �g�Z�l�m�j�Z�e�v�g�u�_�� �i�j�b�a�u���� �I�h�f�b�f�h�� �\�b�j�l�m�Z�e�v�g�h�c�� �\�Z�e�x�l�u���� �a�^�_�k�v��

�:�g�Z�e�b�a �b �i�h�b�k�d �b�g�k�l�b�l�m�l�Z�� �i�j�_�^�h�k�l�Z�\�e�y�x�s�_�]�h �d�m�j�k�u 
�©�I�j�h�n�Z�c�e�b�g�]�Z�ª 

�A�Z�d�e�x�q�_�g�b�_ �^�h�]�h�\�h�j�Z �k �F�_�`�^�m�g�Z�j�h�^�g�h�c 
�:�d�Z�^�_�f�b�_�c �B�k�k�e�_�^�h�\�Z�g�b�y �E�`�b 

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

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

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

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

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

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

�>�e�y�� �j�Z�k�q�_�l�Z�� �f�h�l�b�\�Z�p�b�b�� �h�^�g�h�]�h�� �k�h�l�j�m�^�g�b�d�Z�� �b�e�b�� �d�h�e�e�_�d�l�b�\�Z �b�k�i�h�e�v�a�m�_�l�k�y�� �f�_�l�h�^��
�i�_�g�l�Z�]�j�Z�f�f�u�����j�Z�a�j�Z�[�h�l�Z�g�g�u�c���G���:�����@�^�Z�g�d�b�g�u�f���b���?���B�����D�h�f�Z�j�h�\�u�f. �K�h�l�j�m�^�g�b�d�m���i�j�_�^�e�Z�]�Z�_�l�k�y��
�i�j�h�\�_�k�l�b�� �h�p�_�g�d�m�� �f�h�l�b�\�b�j�m�x�s�b�o�� �n�Z�d�l�h�j�h�\�� �i�h�� �k�_�f�b�[�Z�e�e�v�g�h�c�� �r�d�Z�e�_�� ���k�Z�f�u�c�� �\�u�k�h�d�b�c���[�Z�e�e�� �± 
�������� �I�j�b�� �i�h�f�h�s�b�� �[�Z�a�h�\�h�c�� �r�d�Z�e�u�� �i�j�h�b�a�\�h�^�b�l�k�y�� �h�p�_�g�d�Z�� �j�_�a�m�e�v�l�Z�l�Z���� �h�k�g�h�\�Z�g�g�Z�y�� �g�Z��
�k�m�[�t�_�d�l�b�\�g�h�f�� �\�h�k�i�j�b�y�l�b�b�� �a�Z�i�j�Z�r�b�\�Z�_�f�u�o�� �n�Z�d�l�h�j�h�\���� �H�k�g�h�\�h�c�� �^�Z�g�g�h�c�� �f�_�l�h�^�b�d�b�� �y�\�e�y�_�l�k�y��
�h�j�b�_�g�l�Z�p�b�y���k�h�l�j�m�^�g�b�d�Z���g�Z���k�\�h�b���h�`�b�^�Z�g�b�y�����i�j�_�^�i�h�q�l�_�g�b�y�� 

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

�L�Z�[�e�b�p�Z���� 
�N�Z�d�l�h�j�u���f�h�l�b�\�Z�p�b�b���f�_�l�h�^�Z���i�_�g�l�Z�]�j�Z�f�f�u 

 
�‹���i /�i  �N�Z�d�l�h�j���f�h�l�b�\�Z�p�b�b 

1 �A�Z�j�Z�[�h�l�Z�g�g�Z�y���i�e�Z�l�Z 
2 �M�k�e�h�\�b�y���l�j�m�^�Z 
3 �K�h�^�_�j�`�Z�g�b�_���\�u�i�h�e�g�y�_�f�h�c���j�Z�[�h�l�u 
4 �I�k�b�o�h�e�h�]�b�q�_�k�d�b�c���d�e�b�f�Z�l���\���d�h�e�e�_�d�l�b�\�_ 
5 �K�l�b�e�v���\�u�r�_�k�l�h�y�s�_�]�h���j�m�d�h�\�h�^�k�l�\�Z 

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

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

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

�>�e�y�� �j�Z�k�q�_�l�Z�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�]�h�� �m�j�h�\�g�y�� �f�h�l�b�\�Z�p�b�b�� �d�h�g�d�j�_�l�g�h�]�h�� �q�_�e�h�\�_�d�Z�� �k�e�m�`�b�l��
�k�e�_�^�m�x�s�Z�y���n�h�j�f�m�e�Z�� 
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�]�^�_���&�L�����± �b�g�^�b�\�b�^�m�Z�e�v�g�Z�y���h�p�_�g�d�Z���d�h�g�d�j�_�l�g�h�]�h���n�Z�d�l�h�j�Z���f�h�l�b�\�Z�p�b�b�� 
n �± �h�[�s�_�_���d�h�e�b�q�_�k�l�\�h���h�p�_�g�b�\�Z�_�f�u�o���n�Z�d�l�h�j�h�\���f�h�l�b�\�Z�p�b�b���� 
 

�L�Z�[�e�b�p�Z���� 
�;�Z�a�h�\�Z�y���r�d�Z�e�Z���h�p�_�g�h�d���f�h�l�b�\�Z�p�b�b 

 

�M�j�h�\�_�g�v���f�h�l�b�\�Z�p�b�b 
�M�j�h�\�_�g�v���w�d�k�i�_�j�l�g�u�o���h�p�_�g�h�d 

�G�b�`�_���k�j�_�^�g�_�]�h �<�u�r�_���k�j�_�^�g�_�]�h 
�<�u�k�h�d�b�c 6 7 
�K�j�_�^�g�b�c 4 5 
�G�b�a�d�b�c 2 3 
�H�l�k�m�l�k�l�\�b�_���f�h�l�b�\�Z�p�b�b 1 

 
�M�j�h�\�_�g�v�� �]�j�m�i�i�h�\�h�c�� ���d�h�e�e�_�d�l�b�\�g�h�c���� �f�h�l�b�\�Z�p�b�b�� ���8�*�0���� �h�i�j�_�^�_�e�y�_�l�k�y�� �k�m�f�f�h�c�� �k�j�_�^�g�b�o��

�h�p�_�g�h�d�� �k�h�l�j�m�^�g�b�d�h�\�� �l�_�k�l�b�j�m�_�f�h�]�h�� �d�h�e�e�_�d�l�b�\�� �i�h�� �d�Z�`�^�h�f�m�� �b�a�� �n�Z�d�l�h�j�h�\�� �f�h�l�b�\�Z�p�b�b���� �H�g��
�b�k�q�b�k�e�y�_�l�k�y���i�h���n�h�j�f�m�e�_�� 
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�]�^�_���]�^�_���&�L�����± �h�p�_�g�d�Z���L-�]�h���n�Z�d�l�h�j�Z���f�h�l�b�\�Z�p�b�b���h�l�^�_�e�v�g�u�f���q�_�e�h�\�_�d�h�f�� 
n �± �q�b�k�e�h���h�p�_�g�b�\�Z�_�f�u�o���n�Z�d�l�h�j�h�\���� 
m �± �d�h�e�b�q�_�k�l�\�h���e�x�^�_�c�����i�j�b�g�b�f�Z�x�s�b�o �m�q�Z�k�l�b�_���\���h�p�_�g�d�_���>��]. 
�I�j�b�f�_�j�h�f���i�h�e�m�q�_�g�g�h�c �i�_�g�l�Z�]�j�Z�f�f�u���[�m�^�_�l���y�\�e�y�l�v�k�y���i�_�g�l�Z�]�j�Z�f�f�Z���g�Z���j�b�k�� 4. 

 
�J�b�k�����������I�_�g�l�Z�]�j�Z�f�f�Z���f�h�l�b�\�Z�p�b�b���i�_�j�k�h�g�Z�e�Z 

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

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

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

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

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

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

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

�������D�h�g�l�j�h�e�v���^�h�k�l�m�i�Z�����m�q�_�l���j�Z�[�h�q�_�]�h���\�j�_�f�_�g�b�� 
������ �K�b�k�l�_�f�Z���� �a�Z�s�b�s�Z�x�s�Z�y�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �^�Z�g�g�u�_�� ���'�/�3������ �b�� �h�l�\�_�q�Z�x�s�Z�y�� �a�Z��

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

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

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

�W�l�Z�i�u�� �\�g�_�^�j�_�g�b�y�� �k�b�k�l�_�f�u�� �f�h�g�b�l�h�j�b�g�]�Z�� �b�� �d�h�g�l�j�h�e�y�� �©�K�l�Z�o�Z�g�h�\�_�p�ª�� �i�j�_�^�k�l�Z�\�e�_�g�u���g�Z��
�j�b�k�� 5. 

 
 

�J�b�k�����������W�l�Z�i�u���\�g�_�^�j�_�g�b�y���k�b�k�l�_�f�u���I�D���©�K�l�Z�o�Z�g�h�\�_�p�ª 
 

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

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

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

�I�>N�W �^�g�y�K ���˜�˜�˜� 365125,11  ,                                                                                       (4) 
�]�^�_���I���± �i�j�b�[�u�e�v���h�j�]�Z�g�b�a�Z�p�b�b; 
N �± �d�h�e�b�q�_�k�l�\�h���k�h�l�j�m�^�g�b�d�h�\���h�j�]�Z�g�b�a�Z�p�b�b; 

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

�����^�g�y �����^�g�y 

�‡ �I�j�h�\�_�^�_�g�b�_��
�j�Z�[�h�l���i�h��
�\�g�_�^�j�_�g�b�x��
�d�h�f�i�e�_�d�k�Z 

�����^�g�_�c �����^�g�_�c �‡ �H�[�m�q�_�g�b�_��
�j�m�d�h�\�h�^�b�l�_�e�_�c����
�d�h�f�i�e�_�d�k�m��
���K�l�Z�o�Z�g�h�\�_�p�� 

�����^�g�y �����^�g�y 

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

�����]�h�^ �����]�h�^ 
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1
�^�g�y�>   �± �^�h�o�h�^�����d�h�l�h�j�u�c���i�j�b�g�h�k�b�l �h�^�b�g���k�h�l�j�m�^�g�b�d�� 

�>�g�_�\�g�h�c�� �^�h�o�h�^ �h�l�� �^�_�y�l�_�e�v�g�h�k�l�b�� �h�^�g�h�]�h�� �k�h�l�j�m�^�g�b�d�Z�� �j�Z�k�k�q�b�l�u�\�Z�_�l�k�y�� �d�Z�d�� �h�l�g�h�r�_�g�b�_��
�h�[�s�_�]�h���^�h�o�h�^�Z���d���d�h�e�b�q�_�k�l�\�m���k�h�l�j�m�^�g�b�d�h�\�����n�h�j�f�m�e�Z��5): 

N�>�> �^�g�y�^�g�y /1 �   ,                                                                                                        (5) 

�]�^�_�� �� �^�g�y�>  �± �^�h�o�h�^���� �d�h�l�h�j�u�c�� �i�j�b�g�h�k�y�l�� �[�Z�g�d�m�� �\�k�_�� �k�h�l�j�m�^�g�b�d�b���� �b�� �j�Z�k�k�q�b�l�u�\�Z�_�f�u�c�� �\��
�n�h�j�f�m�e�_��6. 

365/�I�>�^�g�y�                                                                                                                     (6) 
�I�h�k�l�h�y�g�g�u�c���d�h�g�l�j�h�e�v���i�_�j�k�h�g�Z�e�Z���\�_�^�_�l �d���\�u�i�h�e�g�_�g�b�x���k�e�_�^�m�x�s�b�o���a�Z�^�Z�q�� 
�‡���k�g�b�`�_�g�b�_���j�b�k�d�Z���m�l�j�Z�l�u�����i�h�l�_�j�b���b�g�n�h�j�f�Z�p�b�b�� 
�‡���h�[�g�Z�j�m�`�_�g�b�_���g�_�`�_�e�Z�l�_�e�v�g�h�c���Z�d�l�b�\�g�h�k�l�b���k�h�l�j�m�^�g�b�d�h�\�� 
�‡�� �\�u�y�\�e�_�g�b�_�� �i�j�b�q�b�g���� �d�h�l�h�j�u�_�� �h�d�Z�a�u�\�Z�x�l�� �^�_�c�k�l�\�b�_�� �g�Z�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �j�Z�[�h�l�u��

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

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

�=�e�Z�\�g�h�c�� �h�l�e�b�q�b�l�_�e�v�g�h�c�� �h�k�h�[�_�g�g�h�k�l�v�x �h�[�m�q�Z�x�s�_�c�k�y�� �h�j�]�Z�g�b�a�Z�p�b�b �y�\�e�y�_�l�k�y�� �g�_��
�l�j�Z�^�b�p�b�h�g�g�h�_ �g�Z�d�h�i�e�_�g�b�_���a�g�Z�g�b�c �b���i�h�\�u�r�_�g�b�_���d�\�Z�e�b�n�b�d�Z�p�b�b���j�Z�[�h�l�g�b�d�h�\, �Z �k�h�a�^�Z�g�b�_ �g�h�\�u�o��
�b�^�_�c���� �i�j�_�^�k�l�Z�\�e�_�g�b�c�� �b�� �k�i�h�k�h�[�h�\ �^�_�c�k�l�\�b�c �b, �d�Z�d�� �k�e�_�^�k�l�\�b�_�� �g�Z�j�Z�s�b�\�Z�g�b�_�� �i�h�l�_�g�p�b�Z�e�Z��
�]�b�[�d�h�k�l�b�����b�a�f�_�g�q�b�\�h�k�l�b�����Z�^�Z�i�l�b�\�g�h�k�l�b���d���l�j�_�[�h�\�Z�g�b�y�f���\�g�_�r�g�_�c���k�j�_�^�u�� �D�h�f�i�Z�g�b�b �l�Z�d�h�]�h���l�b�i�Z��
�h�j�b�_�g�l�b�j�h�\�Z�g�u �g�_�� �g�Z�� �i�j�h�k�l�h�_�� �^�h�k�l�b�`�_�g�b�_�� �l�j�_�[�m�_�f�u�o�� �j�_�a�m�e�v�l�Z�l�h�\���� �i�h�\�u�r�Z�x�s�b�o��
�w�n�n�_�d�l�b�\�g�h�k�l�v�� �_�_�� �^�_�y�l�_�e�v�g�h�k�l�b���� �Z�� �h�[�m�q�_�g�b�_�� �g�Z�� �\�k�_�o�� �m�j�h�\�g�y�o�� �\�� �i�j�h�p�_�k�k�_�� �j�_�r�_�g�b�y�� �a�Z�^�Z�q����
�A�Z�q�Z�k�l�m�x�� �b�o �i�h�a�b�p�b�h�g�b�j�m�x�l�� �d�Z�d�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�u�_���� �q�l�h�� �h�[�m�k�e�h�\�e�_�g�h �\�u�k�h�d�b�f�b 
�k�i�h�k�h�[�g�h�k�l�y�f�b�� �i�h�e�m�q�_�g�b�y, �Z�g�Z�e�b�a�Z���� �b�g�l�_�j�i�j�_�l�Z�p�b�b�� �b�g�n�h�j�f�Z�p�b�b���� �_�_�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f �b���� �q�l�h��
�k�Z�f�h�_�� �]�e�Z�\�g�h�_���� �]�_�g�_�j�Z�p�b�_�c�� �g�Z�� �w�l�h�c�� �h�k�g�h�\�_ �g�h�\�h�c�� �b�g�n�h�j�f�Z�p�b�b���� �g�h�\�u�o�� �b�^�_�c [1], 
�h�[�_�k�i�_�q�b�\�Z�x�s�b�o���m�k�l�h�c�q�b�\�h�k�l�v���b���k�i�h�k�h�[�k�l�\�m�x�s�b�o���j�Z�a�\�b�l�b�x�� 

                                                           
�‹  �;�Z�m�l�b�g�Z���?���<�������A�_�e�_�i�m�d�b�g�Z���<���:�������D�m�e�_�r�h�\�Z���B���I�������E�x�[�q�_�g�d�h���:���<��, 2018 
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�L�Z�d�b�f�� �h�[�j�Z�a�h�f, �^�e�y�� �l�h�]�h�� �q�l�h�[�u�� �\�u�`�b�\�Z�l�v�� �b�� �h�k�l�Z�\�Z�l�v�k�y�� �d�h�g�d�m�j�_�g�l�h�k�i�h�k�h�[�g�u�f�b�� �\��
�g�_�i�j�h�k�l�u�o���m�k�e�h�\�b�y�o���k�_�]�h�^�g�y���i�h�f�b�f�h���l�j�Z�^�b�p�b�h�g�g�u�o���i�m�l�_�c���i�h�\�u�r�_�g�b�y���w�n�n�_�d�l�b�\�g�h�k�l�b���k�\�h�_�c��
�^�_�y�l�_�e�v�g�h�k�l�b�� ���i�h�\�u�r�_�g�b�_�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�b�� �l�j�m�^�Z���� �k�g�b�`�_�g�b�_�� �n�h�g�^�h�_�f�d�h�k�l�b�� �b��
�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�� �i�j�h�^�m�d�p�b�b���� �j�Z�p�b�h�g�Z�e�v�g�h�_�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �j�_�k�m�j�k�h�\����
�Z�d�l�b�\�b�a�Z�p�b�y���b�g�\�_�k�l�b�p�b�h�g�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���b���^�j�������h�j�]�Z�g�b�a�Z�p�b�b���^�h�e�`�g�u���[�u�l�v���a�Z�b�g�l�_�j�_�k�h�\�Z�g�u��
�\���h�k�\�h�_�g�b�b�� �i�j�b�g�p�b�i�h�\ �h�[�m�q�Z�x�s�_�c�k�y�� �h�j�]�Z�g�b�a�Z�p�b�b���� �q�l�h�� �h�[�m�k�e�h�\�e�b�\�Z�_�l �Z�d�l�m�Z�e�v�g�h�k�l�v�� �^�Z�g�g�h�]�h��
�\�h�i�j�h�k�Z�� 

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

�H�^�g�b�f�b�� �b�a�� �i�_�j�\�u�o�� �b�^�_�x�� �h�� �l�h�f���� �q�l�h�� �e�m�q�r�b�_�� �d�h�f�i�Z�g�b�b�� �± �w�l�h�� �h�[�m�q�Z�x�s�b�_�k�y�� �d�h�f�i�Z�g�b�b��
(learning company), �k�n�h�j�f�m�e�b�j�h�\�Z�e�b���L�����I�b�l�_�j�k���b���J�����M�h�l�_�j�f�Z�g���_�s�_���\���d�h�g�p�_������-�o���]�h�^�h�\. �<�k�e�_�^��
�a�Z���g�b�f�b���J�����J�_�\�Z�g�k�����W�����>�_�f�b�g�]�����D�����:�j�]�m�j�b�k���b���^�j�m�]�b�_���m�q�_�g�u�_ �k�l�Z�e�b���Z�d�l�b�\�g�h���i�h�^�g�b�f�Z�l�v �w�l�m �l�_�f�m 
[2]. �<�� �^�Z�e�v�g�_�c�r�_�f�� �i�h�y�\�b�e�Z�k�v�� �l�_�h�j�b�y �©�D�F�W�L�R�Q�� �U�H�V�H�D�U�F�K�ª�� ���b�k�k�e�_�^�h�\�Z�g�b�_�� �^�_�c�k�l�\�b�_�f������
�i�j�_�^�e�h�`�_�g�g�Z�y �D. �E�_�\�b�g�u�f���� �j�Z�k�d�j�u�\�Z�x�s�Z�y�� �k�m�s�g�h�k�l�v �Z�d�l�b�\�g�h�]�h �h�[�m�q�_�g�b�y���� �]�^�_ �i�h�^��
�©�h�[�m�q�_�g�b�_�f�ª�� �i�h�g�b�f�Z�_�l�k�y�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �i�j�b�� �Z�d�l�b�\�g�h�f�� �m�k�\�Z�b�\�Z�g�b�b�� �i�j�_�^�f�_�l�Z�� �b��
�k�e�_�^�h�\�Z�g�b�_���a�Z�^�Z�g�g�h�f�m���g�Z�i�j�Z�\�e�_�g�b�x���\���j�Z�f�d�Z�o���h�i�j�_�^�_�e�_�g�g�h�c���^�b�k�p�b�i�e�b�g�u�� 

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

�D�e�x�q�_�\�Z�y�� �b�^�_�y�� �m�d�Z�a�Z�g�g�h�c�� �d�h�g�p�_�i�p�b�b�� �a�Z�d�e�x�q�Z�_�l�k�y �\�� �l�h�f���� �q�l�h�� �g�Z�� �d�h�g�d�m�j�_�g�l�g�u�c��
�i�h�l�_�g�p�b�Z�e���b���k�i�h�k�h�[�g�h�k�l�v���d���k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�x �i�j�_�^�i�j�b�y�l�b�y �\�e�b�y�_�l �g�_���i�j�h�k�l�h�_ �g�Z�d�h�i�e�_�g�b�_ �b��
�b�k�i�h�e�v�a�h�\�Z�g�b�_ �j�Z�a�j�Z�[�h�l�Z�g�g�u�o �j�Z�g�_�_�� �b�� �m�k�i�_�r�g�h�� �i�j�b�f�_�g�_�g�g�u�o�� �j�_�r�_�g�b�c���� �Z�� �b�f�_�g�g�h �j�Z�a�\�b�l�b�_ 
�k�h�[�k�l�\�_�g�g�u�o�� �g�Z�\�u�d�h�\���\�� �j�Z�a�j�Z�[�h�l�d�_ �b�� �i�j�b�g�y�l�b�b �m�g�b�d�Z�e�v�g�u�o�� �j�_�r�_�g�b�c �h�l�g�h�k�b�l�_�e�v�g�h��
�\�h�a�g�b�d�Z�x�s�b�o�� �i�j�h�[�e�_�f���� �k�i�h�k�h�[�g�h�k�l�v�� �b�� �]�h�l�h�\�g�h�k�l�v �k�h�l�j�m�^�g�b�d�h�\ �h�[�m�q�Z�l�v�k�y�� �g�Z�� �k�h�[�k�l�\�_�g�g�h�f��
�h�i�u�l�_�� �H�q�_�\�b�^�g�h���� �q�l�h���\���k�h�\�j�_�f�_�g�g�u�o�� �h�j�]�Z�g�b�a�Z�p�b�y�o �g�Z�a�j�_�e�Z �g�_�h�[�o�h�^�b�f�h�k�l�v�� �b�a�f�_�g�_�g�b�c, �]�^�_ 
�h�k�g�h�\�g�u�f�b �g�Z�i�j�Z�\�e�_�g�b�y�f�b �i�_�j�k�i�_�d�l�b�\���j�Z�a�\�b�l�b�y�����k�h�]�e�Z�k�g�h [3], �^�h�e�`�g�u���k�l�Z�l�v ���j�b�k��������. 

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

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

�L�Z�d�b�f���h�[�j�Z�a�h�f�����e�x�^�b���\���h�[�m�q�Z�x�s�b�o�k�y���h�j�]�Z�g�b�a�Z�p�b�y�o�� �k�Z�f�b���]�_�g�_�j�b�j�m�x�l���b�g�n�h�j�f�Z�p�b�x�����Z 
�g�_�� �i�h�e�m�q�Z�x�l�� �_�_�� �b�a�\�g�_���� �m�i�j�Z�\�e�y�x�l�� �k�e�h�`�g�u�f�b�� �k�b�l�m�Z�p�b�y�f�b �g�Z�� �_�_�� �h�k�g�h�\�_���� �g�_�� �i�j�b�f�_�g�y�y��
�©�]�h�l�h�\�u�o�ª�� �f�_�l�h�^�b�d���� �W�l�h�� �\�h�a�f�h�`�g�h���� �d�h�]�^�Z�� �d�h�e�e�_�d�l�b�\�� �©�\�b�^�b�l�� �b�o�� �k�f�u�k�e�ª���� �K�l�j�_�f�e�_�g�b�_ �d��
�i�_�j�_�f�_�g�Z�f�� �g�_�� �^�h�e�`�g�h �h�]�j�Z�g�b�q�b�l�v�k�y�� �j�Z�a�j�h�a�g�_�g�g�u�f�b�� �^�_�c�k�l�\�b�y�f�b���� �B�g�l�_�j�_�k�u�� �b�� �^�_�y�l�_�e�v�g�h�k�l�v��
�h�j�]�Z�g�b�a�Z�p�b�b �b�� �d�Z�`�^�h�]�h�� �k�h�l�j�m�^�g�b�d�Z�� �^�h�e�`�g�Z�� �[�u�l�v�� �i�h�^�q�b�g�_�g�Z �h�[�s�_�c�� �p�_�e�b���� �I�j�h�p�_�k�k�� �j�Z�a�\�b�l�b�y 
�d�h�f�i�Z�g�b�b �[�_�a�h�k�l�Z�g�h�\�h�q�_�g���� �b�� �h�[�m�q�_�g�b�_�� �y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a�� �h�k�g�h�\�g�u�o�� �b�g�k�l�j�m�f�_�g�l�h�\�� �_�_��
�k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�y���� �i�h�l�h�f�m�� �q�l�h�� �f�_�g�y�_�l�� �i�j�_�^�k�l�Z�\�e�_�g�b�_�� �h�� �q�_�e�h�\�_�d�_���� �\�h�k�i�j�b�g�b�f�Z�y�� �_�]�h�� �g�_�� �d�Z�d��
�b�k�i�h�e�g�b�l�_�e�v�g�u�c�� �f�_�o�Z�g�b�a�f���� �Z �d�Z�d�� �g�h�k�b�l�_�e�y �a�g�Z�g�b�c���� �B�k�o�h�^�y�� �b�a�� �w�l�h�]�h�� �h�j�]�Z�g�b�a�Z�p�b�y �^�h�e�`�g�Z��
�i�h�^�^�_�j�`�b�\�Z�l�v���l�Z�d�b�_���f�_�l�h�^�u���h�[�m�q�_�g�b�y���\���i�j�h�p�_�k�k�_���j�Z�[�h�l�u�����d�Z�d [4]: 

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

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

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

�M�� �d�Z�`�^�h�]�h�� �k�m�s�_�k�l�\�m�_�l �k�h�[�k�l�\�_�g�g�u�c�� �p�b�d�e�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�]�h�� �h�[�m�q�_�g�b�y �± �d�h�e�_�k�h��
�h�[�m�q�_�g�b�y, �± �i�j�_�^�k�l�Z�\�e�_�g�g�u�c���g�Z���j�b�k�������� 

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

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

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

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

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

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

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

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

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

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

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

�G�Z�i�j�b�f�_�j���� �d�h�f�i�Z�g�b�y Johnsonville Foods �\�� �<�b�k�d�h�g�k�b�g�_ �a�Z�� �k�q�_�l�� �k�h�[�k�l�\�_�g�g�u�o�� �k�j�_�^�k�l�\��
�i�j�_�^�h�k�l�Z�\�e�y�_�l�� �\�h�a�f�h�`�g�h�k�l�v �h�[�m�q�_�g�b�y �h�k�g�h�\�Z�f�� �w�d�h�g�h�f�b�d�b�� �\�� �f�_�k�l�g�h�f�� �d�h�e�e�_�^�`�_�� �i�j�Z�d�l�b�q�_�k�d�b 
�d�Z�`�^�h�f�m�� �k�\�h�_�f�m �j�Z�[�h�q�_�f�m. �;�h�e�v�r�b�g�k�l�\�h�� �k�e�m�`�Z�s�b�o�� �\�� �k�h�k�l�Z�\�_�� �g�_�[�h�e�v�r�b�o�� �]�j�m�i�i�� �j�_�e�b�a�m�_�l 
�i�j�h�_�d�l�u �j�Z�a�e�b�q�g�h�]�h�� �f�Z�k�r�l�Z�[�Z�� �b�� �m�j�h�\�g�y���� �D�Z�`�^�h�]�h �k�h�l�j�m�^�g�b�d�Z �i�j�b�a�u�\�Z�x�l�� �[�u�l�v�� �f�_�g�_�^�`�_�j�h�f��
�^�e�y�� �k�Z�f�h�]�h�� �k�_�[�y���� �I�h�� �k�e�h�\�Z�f�� �h�^�g�h�]�h���b�a���j�m�d�h�\�h�^�b�l�_�e�_�c �d�h�f�i�Z�g�b�b�� �©�F�u�� �± �m�q�b�l�_�e�y���� �F�u��
�i�h�f�h�]�Z�_�f���e�x�^�y�f���j�Z�k�l�b�����W�l�h���± �g�Z�r�Z���]�e�Z�\�g�Z�y���p�_�e�v�����D�Z�`�^�u�c���q�_�e�h�\�_�d���y�\�e�y�_�l�k�y���f�_�g�_�^�`�_�j�h�f���^�e�y��
�k�_�[�y���k�Z�f�h�]�h�ª [4]. 

�=�_�g�_�j�Z�e�v�g�u�c�� �^�b�j�_�d�l�h�j�� �r�\�_�c�p�Z�j�k�d�h�c�� �d�h�f�i�Z�g�b�b��Scandinavian Airline Systems �Y�g��
�D�Z�j�e�a�h�g�� ���-�D�Q Carlzon) �i�m�l�_�f�� �i�h�e�g�h�]�h�� �b�a�f�_�g�_�g�b�y�� �k�l�j�m�d�l�m�j�u�� �m�i�j�Z�\�e�_�g�b�y �k�m�f�_�e�� �\�u�\�_�k�l�b 
�d�h�f�i�Z�g�b�x�� �b�a�� �m�[�u�l�h�q�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �b�� �^�h�[�b�l�v�k�y�� �\�u�k�h�d�h�c�� �m�k�l�h�c�q�b�\�h�c�� �i�j�b�[�u�e�v�g�h�k�l�b. 
�J�m�d�h�\�h�^�b�l�_�e�v �[�u�k�l�j�h���i�h�g�y�e�����q�l�h���d�Z�`�^�u�c���b�a���������f�e�g. �d�e�b�_�g�l�h�\���d�h�f�i�Z�g�b�b�����d�Z�d���f�b�g�b�f�m�f���� �i�y�l�v��
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�j�Z�a���\���]�h�^���h�[�j�Z�s�Z�_�l�k�y���\���Z�^�f�b�g�b�k�l�j�Z�p�b�x���Z�\�b�Z�d�h�f�i�Z�g�b�b �i�h���j�Z�a�e�b�q�g�u�f���\�h�i�j�h�k�Z�f�����a�Z�d�Z�a �[�b�e�_�l�h�\ 
�i�h�� �l�_�e�_�n�h�g�m�� �i�j�h�o�h�`�^�_�g�b�_ �j�_�]�b�k�l�j�Z�p�b�b, �i�h�k�Z�^�d�Z �\�� �k�Z�f�h�e�_�l���� �i�h�e�_�l �\�� �k�Z�f�h�e�_�l�_�� �b�� �i�h�e�m�q�_�g�b�_ 
�[�Z�]�Z�`�Z. �H�[�k�e�m�`�b�\�Z�g�b�_ �i�Z�k�k�Z�`�b�j�h�\�� �g�Z�� �d�Z�`�^�h�f�� �b�a�� �m�d�Z�a�Z�g�g�u�o�� �w�l�Z�i�h�\�� �i�h�a�\�h�e�y�_�l�� �q�_�l�d�h 
�h�i�j�_�^�_�e�b�l�v, �e�h�y�e�_�g�� �e�b �d�e�b�_�g�l �d �d�h�f�i�Z�g�b�b���� �b�e�b�� �m�� �g�_�]�h�� �f�h�]�m�l�� �\�h�a�g�b�d�g�m�l�� �h�l�j�b�p�Z�l�_�e�v�g�u�_��
�w�f�h�p�b�b���� �I�_�j�_�^�Z�q�Z �i�h�e�g�h�c �h�l�\�_�l�k�l�\�_�g�g�h�k�l�b �j�Z�[�h�l�Z�x�s�_�f�m�� �©�g�Z�� �i�_�j�_�^�g�_�f�� �d�j�Z�_�ª �i�_�j�k�h�g�Z�e�m 
�i�h�a�\�h�e�b�e�Z�� �k�^�_�e�Z�l�v�� �b�a�� �\�k�_�o �m�q�Z�k�l�g�b�d�h�\ �i�j�h�p�_�k�k�h�\�� �h�l�� �d�Z�k�k�b�j�h�\���� �h�n�h�j�f�e�y�x�s�b�o �a�Z�d�Z�a�� �[�b�e�_�l�h�\, 
�^�h �g�h�k�b�e�v�s�b�d�h�\ �[�Z�]�Z�`�Z�� �©�f�_�g�_�^�`�_�j�h�\ �i�h�� �h�[�k�e�m�`�b�\�Z�g�b�x�� �d�e�b�_�g�l�h�\�ª���� �g�Z�^�_�e�_�g�g�u�f�b 
�\�h�a�f�h�`�g�h�k�l�v�x �b�� �i�j�Z�\�h�f �]�Z�j�Z�g�l�b�j�h�\�Z�l�v�� �m�^�h�\�e�_�l�\�h�j�_�g�b�_�� �\�k�_�o�� �i�h�l�j�_�[�g�h�k�l�_�c�� �d�e�b�_�g�l�Z���� �W�l�h���� �\ 
�k�\�h�x�� �h�q�_�j�_�^�v���� �i�h�a�\�h�e�b�e�h�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�f�� �f�_�g�_�^�`�_�j�Z�f �k�h�k�j�_�^�h�l�h�q�b�l�v �k�\�h�b�� �m�k�b�e�b�y�� �g�Z��
�i�h�f�h�s�b �k�\�h�b�f �k�h�l�j�m�^�g�b�d�Z�f���\���h�j�]�Z�g�b�a�Z�p�b�b �©�f�h�f�_�g�l�h�\ �m�^�h�\�h�e�v�k�l�\�b�y�ª �^�e�y���d�e�b�_�g�l�h�\��[4]. 

�<�� �d�Z�q�_�k�l�\�_�� �_�s�_�� �h�^�g�h�]�h�� �i�j�b�f�_�j�Z�� �f�h�`�g�h�� �i�j�b�\�_�k�l�b�� �h�i�u�l�� �h�^�g�h�c�� �b�a�� �k�l�Z�j�_�c�r�b�o�� �f�_�e�v�g�b�p 
Selby �J�w�g�d�Z �O�h�\�b�k�Z�� ���5�D�Q�N�+�R�Y�L�V������ �j�Z�k�i�h�e�h�`�_�g�g�h�c�� �\�� �C�h�j�d�r�b�j�_�� �\ �<�_�e�b�d�h�[�j�b�l�Z�g�b�b. �;�e�Z�]�h�^�Z�j�y��
�b�g�l�_�]�j�b�j�h�\�Z�g�b�x �g�h�\�u�o�� �l�j�_�g�b�g�]�h�\�u�o �f�_�l�h�^�b�d�� �k�� �k�b�k�l�_�f�h�c�� �©�i�_�j�_�\�_�j�g�m�l�h�]�h�ª�� �m�i�j�Z�\�e�_�g�b�y �h�g�Z 
�k�l�Z�e�Z �f�h�^�_�e�v�x �k�h�\�j�_�f�_�g�g�h�c���w�n�n�_�d�l�b�\�g�h�k�l�b�����?�s�_���\ �����������]�����w�l�Z���f�_�e�v�g�b�p�Z���k�q�b�l�Z�e�Z�k�v �o�m�^�r�_�c���\��
�k�\�h�_�c���]�j�m�i�i�_�����[�u�e�Z���m�[�u�l�h�q�g�h�c�����Z �m�k�e�h�\�b�y���i�j�h�b�a�\�h�^�k�l�\�Z���g�Z���g�_�c���[�u�e�b���^�Z�e�_�d�b���h�l���k�h�\�_�j�r�_�g�k�l�\�Z. 
�G�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �k�b�l�m�Z�p�b�y�� �b�a�f�_�g�b�e�Z�k�v�� �D�Z�`�^�u�c �k�h�l�j�m�^�g�b�d �n�b�j�f�u�� �k�q�b�l�Z�_�l�� �k�_�[�y��
�k�h�m�i�j�Z�\�e�y�x�s�b�f���� �\�u�j�Z�[�h�l�d�Z�� �i�j�h�^�m�d�p�b�b�� �g�Z�� �h�^�g�h�]�h�� �j�Z�[�h�l�g�b�d�Z�� �\�h�a�j�h�k�e�Z�� �g�Z�� ���������� �d�h�e�b�q�_�k�l�\�h��
�`�Z�e�h�[�� �d�e�b�_�g�l�h�\�� �m�f�_�g�v�r�b�e�h�k�v�� �g�Z�� ���������� �f�_�e�v�g�b�p�Z�� �k�l�Z�e�Z�� �i�j�b�g�h�k�b�l�v�� �^�h�o�h�^�� �b�� �[�h�e�_�_�� �l�h�]�h����
�i�h�e�m�q�b�e�Z�� �©�G�Z�p�b�h�g�Z�e�v�g�m�x�� �i�j�_�f�b�x�� �a�Z�� �i�h�^�]�h�l�h�\�d�m�� �i�_�j�k�h�g�Z�e�Z�ª�� �b�� �k�i�_�p�b�Z�e�v�g�m�x�� �i�j�_�f�b�x��
�I�j�h�f�u�r�e�_�g�g�h�]�h���h�[�s�_�k�l�\�Z���a�Z���©�J�Z�k�d�j�u�l�b�_���i�h�l�_�g�p�b�Z�e�Z���e�x�^�_�c�ª [4]. 

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

�I�_�j�\�u�_�� �d�h�j�i�h�j�Z�l�b�\�g�u�_�� �m�g�b�\�_�j�k�b�l�_�l�u�� �\�� �J�h�k�k�b�b�� �k�l�Z�e�b���i�h�y�\�e�y�l�v�k�y�� �k�� ���������� �]�h�^�Z���� �H�^�g�b�f 
�b�a�� �g�b�o�� �k�e�_�^�m�_�l�� �g�Z�a�\�Z�l�v�� �m�g�b�\�_�j�k�b�l�_�l�� �©�;�b�e�Z�c�g�ª���� �k�h�a�^�Z�g�g�u�c�� �d�h�f�i�Z�g�b�_�c�� �©�<�u�f�i�_�e�D�h�f�ª��[5]. 
�©�;�b�e�Z�c�g�� �M�g�b�\�_�j�k�b�l�_�l�ª�� �y�\�e�y�_�l�k�y �_�^�b�g�u�f �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�f �p�_�g�l�j�h�f �^�e�y�� �k�h�l�j�m�^�g�b�d�h�\�� �b��
�^�_�e�h�\�u�o���i�Z�j�l�g�_�j�h�\���f�_�`�^�m�g�Z�j�h�^�g�h�c �]�j�m�i�i�u���d�h�f�i�Z�g�b�c���H�:�H���©�<�u�f�i�_�e�D�h�f�ª�����^�_�c�k�l�\�m�x�s�b�f �\������
�k�l�j�Z�g�Z�o�� �f�b�j�Z���� �G�Z�� �k�_�]�h�^�g�y�� �\�� �w�l�h�f�� �m�g�b�\�_�j�k�b�l�_�l�_�� �i�j�h�r�e�b�� �h�[�m�q�_�g�b�_�� �[�h�e�_�_�� ���������� �k�h�l�j�m�^�g�b�d�h�\��
�d�h�f�i�Z�g�b�b���b���[�h�e�_�_�������������k�h�l�j�m�^�g�b�d�h�\���^�b�e�_�j�k�d�b�o���i�j�h�^�Z�`�� 

�I�h�� �h�i�u�l�m�� �©�;�b�e�Z�c�g�� �M�g�b�\�_�j�k�b�l�_�l�Z�ª���� �h�[�m�q�_�g�b�_�� �k�i�h�k�h�[�g�h�� �\�h�\�e�_�q�v�� �m�q�Z�k�l�g�b�d�h�\�� �l�_�f��
�k�b�e�v�g�_�_���� �q�_�f�� �h�g�h�� �[�e�b�`�_�� �d�� �i�j�Z�d�l�b�d�_�� �b �d�� �b�o�� �i�h�l�j�_�[�g�h�k�l�y�f���� �?�k�e�b�� �m�q�Z�k�l�g�b�d�� �i�h�g�b�f�Z�_�l���� �q�l�h�� �\��
�b�l�h�]�_�� �h�[�m�q�_�g�b�y�� �h�g�� �k�f�h�`�_�l�� �k�j�Z�a�m�� �`�_���� �g�Z�� �k�\�h�_�f�� �j�Z�[�h�q�_�f�� �f�_�k�l�_���� �k�^�_�e�Z�l�v�� �q�l�h-�l�h�� �[�u�k�l�j�_�_�� �b�e�b��
�w�n�n�_�d�l�b�\�g�_�_���± �h�g���[�m�^�_�l���h�q�_�g�v���a�Z�b�g�l�_�j�_�k�h�\�Z�g�� 

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

�>�j�m�]�b�f�� �i�j�b�f�_�j�h�f�� �y�\�e�y�_�l�k�y�� �h�i�u�l �©�=�Z�a�i�j�h�f�Z�ª, �k�m�f�_�\�r�b�f�� �k�n�h�j�f�b�j�h�\�Z�l�v �b�� �g�Z�e�Z�^�b�l�v 
�h�k�h�[�m�x���k�b�k�l�_�f�m �h�[�m�q�_�g�b�y���g�h�\�u�o���k�h�l�j�m�^�g�b�d�h�\���� �L�Z�d�����^�e�y���h�[�m�q�_�g�y �f�h�e�h�^�u�o �k�i�_�p�b�Z�e�b�k�l�h�\ �[�u�e��
�i�j�b�\�e�_�q�_�g �f�h�k�d�h�\�k�d�b�c���n�b�e�b�Z�e���D�h�j�i�h�j�Z�l�b�\�g�h�]�h���b�g�k�l�b�l�m�l�Z���©�=�Z�a�i�j�h�f�Z�ª [5]�����<���l�_�q�_�g�b�_���i�_�j�\�u�o��
�^�\�m�o�� �g�_�^�_�e�v�� �[�h�e�_�_�� �k�h�l�g�b �\�g�h�\�v�� �i�j�b�[�u�\�r�b�o�� �h�[�m�q�Z�x�l�k�y�� �\�� �m�k�e�h�\�b�y�o�� �`�_�k�l�d�h�c�� �d�h�g�d�m�j�_�g�p�b�b: �\ 
�i�_�j�\�m�x�� �g�_�^�_�e�x�� �^�Z�x�l�k�y �h�[�s�b�_�� �a�g�Z�g�b�y�� �h�[�� �b�k�l�h�j�b�b�� �b�� �l�j�Z�^�b�p�b�y�o�� �d�h�f�i�Z�g�b�b�� �k�l�j�Z�l�_�]�b�q�_�k�d�b�o��
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�a�Z�^�Z�q�Z�o�����a�g�Z�g�b�y���i�h���\�h�i�j�h�k�Z�f���w�d�h�g�h�f�b�d�b���b���i�k�b�o�h�e�h�]�b�b; �g�Z���\�l�h�j�h�c �± �i�j�h�\�h�^�y�l�k�y���^�_�e�h�\�u�_���b�]�j�u����
�<���j�_�a�m�e�v�l�Z�l�_���h�j�]�Z�g�b�a�h�\�Z�g�g�h�]�h���l�Z�d�b�f���h�[�j�Z�a�h�f���d�m�j�k�Z���h�[�m�q�_�g�b�y���i�h���_�]�h���a�Z�\�_�j�r�_�g�b�b �h�l�[�b�j�Z�x�l�k�y 
�������� �f�Z�d�k�b�f�m�f�� ���� �q�_�e�h�\�_�d���� �d�h�l�h�j�u�_�� �i�j�h�^�h�e�`�Z�l�� �m�q�b�l�v�k�y�� �^�Z�e�v�r�_ �b�� �[�m�^�m�l �b�e�b�� �a�Z�q�b�k�e�_�g�u �\��
�d�Z�^�j�h�\�u�c�� �j�_�a�_�j�\, �b�e�b�� �i�h�k�e�Z�g�u �g�Z�� �k�l�Z�`�b�j�h�\�d�m�� �a�Z�� �]�j�Z�g�b�p�m���� �F�_�g�_�^�`�_�j�u �e�x�[�h�]�h�� �m�j�h�\�g�y, 
�d�h�l�h�j�u�_�� �l�h�e�v�d�h�� �g�Z�a�g�Z�q�_�g�u �g�Z�� �^�h�e�`�g�h�k�l�b���� �i�j�h�o�h�^�y�l�� �h�[�m�q�_�g�b�_�� �i�h�q�l�b�� �d�Z�d�� �f�h�e�h�^�u�_��
�k�i�_�p�b�Z�e�b�k�l�u�� 

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

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

�H�^�g�Z�d�h�� �j�m�d�h�\�h�^�b�l�_�e�y�f�� �g�m�`�g�h�� �m�q�b�l�u�\�Z�l�v���� �q�l�h�� �d�Z�`�^�u�c���b�a�� �j�Z�[�h�l�g�b�d�h�\�� �i�j�_�^�i�j�b�y�l�b�y����
�\�a�y�\�r�_�]�h���a�Z���h�j�b�_�g�l�b�j���f�h�^�_�e�v �h�[�m�q�Z�x�s�_�c�k�y���h�j�]�Z�g�b�a�Z�p�b�b�����k�i�h�k�h�[�_�g���[�m�^�_�l���i�j�b�g�b�f�Z�l�v���m�q�Z�k�l�b�_��
�\�� �b�^�_�g�l�b�n�b�d�Z�p�b�b�� �b�� �j�Z�a�j�_�r�_�g�b�b�� �i�j�h�[�e�_�f�� �g�Z�� �h�k�g�h�\�_�� �k�h�[�k�l�\�_�g�g�h�]�h�� �b�g�l�_�e�e�_�d�l�Z���� �b�f�_�x�s�b�o�k�y�� �b��
�i�j�b�h�[�j�_�l�_�g�g�u�o �a�g�Z�g�b�c, �m�k�\�h�_�g�g�u�o�� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�u�o�� �p�_�g�g�h�k�l�_�c �b�� �i�j�b�g�y�l�b�y �d�m�e�v�l�m�j�u���� �<��
�k�\�h�x���h�q�_�j�_�^�v, �i�j�_�^�i�j�b�y�l�b�_���k�f�h�`�_�l���i�h�e�m�q�b�l�v �\�h�a�f�h�`�g�h�k�l�v �i�h�k�l�h�y�g�g�h���w�d�k�i�_�j�b�f�_�g�l�b�j�h�\�Z�l�v �b 
�b�k�i�h�e�v�a�h�\�Z�l�v�� �\�g�h�\�v�� �h�l�d�j�u�\�Z�x�s�b�_�k�y�� �\�h�a�f�h�`�g�h�k�l�b�� �I�j�b�� �w�l�h�f�� �j�m�d�h�\�h�^�b�l�_�e�b�� �^�e�y�� �k�\�h�b�o��
�i�h�^�q�b�g�_�g�g�u�o�� �^�h�e�`�g�u�� �k�l�Z�l�v �g�Z�k�l�Z�\�g�b�d�Z�f�b�� �b�� �i�Z�j�l�g�_�j�Z�f�b���� �Z�� �k�\�h�_�c �]�e�Z�\�g�h�c�� �a�Z�^�Z�q�_�c�� �h�g�b��
�h�[�y�a�Z�g�u�� �h�i�j�_�^�_�e�b�l�v �k�h�a�^�Z�g�b�_�� �m�k�e�h�\�b�c�� �^�e�y�� �j�Z�a�\�b�l�b�y�� �k�i�h�k�h�[�g�h�k�l�_�c�� �d�� �h�[�m�q�_�g�b�x�� �b�� �[�h�e�_�_��
�i�h�e�g�h�f�m���b�k�i�h�e�v�a�h�\�Z�g�b�x���w�g�_�j�]�b�b���b���a�g�Z�g�b�c���j�Z�[�h�l�g�b�d�h�\�� 
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Abstract. The article deals with theoretical approaches to the definition and content of the concept of a 
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�‡���_�`�_�]�h�^�g�h�_���m�\�_�e�b�q�_�g�b�_���h�[�t�_�f�Z���k�l�j�Z�o�h�\�h�c���i�j�_�f�b�b���g�_���f�_�g�_�_���q�_�f���g�Z���������� 
�‡���j�Z�k�r�b�j�_�g�b�_���k�_�l�b���n�b�e�b�Z�e�h�\�� 
�B�k�o�h�^�y�� �b�a�� �i�h�k�l�Z�\�e�_�g�g�u�o�� �p�_�e�_�c���� �f�h�`�g�h�� �\�u�^�_�e�b�l�v�� �j�y�^�� �a�Z�^�Z�q�� �\�� �k�n�_�j�_�� �m�i�j�Z�\�e�_�g�b�y��

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

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

�‡���m�e�m�q�r�_�g�b�_���d�Z�q�_�k�l�\�Z���i�j�_�^�h�k�l�Z�\�e�y�_�f�u�o���k�l�j�Z�o�h�\�u�o���m�k�e�m�]�� 
�‡���d�e�b�_�g�l�h�h�j�b�_�g�l�b�j�h�\�Z�g�g�h�k�l�v�� 
�D�h�e�b�q�_�k�l�\�_�g�g�u�_�� �d�j�b�l�_�j�b�b�� �h�p�_�g�d�b�� �`�_�� �i�h�a�\�h�e�y�x�l�� �h�p�_�g�b�l�v�� ���b�o�� �_�s�_�� �g�Z�a�u�\�Z�x�l��KPI), 

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

�‡���h�[�t�_�f���a�Z�j�Z�[�h�l�Z�g�g�h�c���k�l�j�Z�o�h�\�h�c���i�j�_�f�b�b�� 
�‡���m�j�h�\�_�g�v���k�l�j�Z�o�h�\�u�o���\�u�i�e�Z�l�� 
�‡���m�j�h�\�_�g�v���j�_�g�l�Z�[�_�e�v�g�h�k�l�b. 
�G�Z�� �h�k�g�h�\�Z�g�b�b�� �k�b�k�l�_�f�u�� �h�p�_�g�d�b���� �d�h�l�h�j�Z�y�� �\�d�e�x�q�Z�_�l�� �\�� �k�_�[�y���b��KPI, �b�� �d�h�f�i�_�l�_�g�p�b�b����

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

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

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

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

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

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

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

�K�h�]�e�Z�k�g�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �h�i�j�h�k�Z���� �i�j�h�\�_�^�_�g�g�u�f��HeadHunter, �������� �j�Z�[�h�l�g�b�d�h�\�� �]�h�l�h�\�u��
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�^�h�i�h�e�g�b�l�_�e�v�g�h�]�h���h�[�j�Z�a�h�\�Z�g�b�y�����<���]�h�j�h�^�_���<�h�j�h�g�_�`�_���i�j�h�\�h�^�y�l�k�y���g�_�h�[�o�h�^�b�f�u�_���f�_�j�h�i�j�b�y�l�b�y���i�h��
�d�Z�`�^�h�f�m���b�a���^�Z�g�g�u�o���g�Z�i�j�Z�\�e�_�g�b�c�����<���i�h�^�j�h�k�l�d�h�\�h�f���\�h�a�j�Z�k�l�_���g�Z�q�b�g�Z�_�l���a�Z�d�e�Z�^�u�\�Z�l�v�k�y���Z�d�l�b�\�g�Z�y��
�`�b�a�g�_�g�g�Z�y�� �i�h�a�b�p�b�y���� �b�g�l�_�j�_�k�� �d�� �^�Z�e�v�g�_�c�r�_�f�m�� �k�Z�f�h�j�Z�a�\�b�l�b�x���� �;�e�Z�]�h�^�Z�j�y�� �^�h�i�h�e�g�b�l�_�e�v�g�h�f�m��
�\�k�_�k�l�h�j�h�g�g�_�f�m�� �j�Z�a�\�b�l�b�x���� �f�h�e�h�^�_�`�v�� �m�q�b�l�k�y�� �k�l�Z�\�b�l�v�� �i�_�j�_�^�� �k�h�[�h�c�� �p�_�e�b�� �b�� �^�h�[�b�\�Z�l�v�k�y�� �b�o����
�I�h�w�l�h�f�m���� �g�Z�� �f�h�c�� �\�a�]�e�y�^���� �d�e�x�q�_�\�u�f�� �g�Z�i�j�Z�\�e�_�g�b�_�f�� �j�_�Z�e�b�a�Z�p�b�b�� �f�h�e�h�^�_�`�g�h�c�� �i�h�e�b�l�b�d�b��
�y�\�e�y�_�l�k�y�� �h�[�e�Z�k�l�v�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b�� �^�h�i�h�e�g�b�l�_�e�v�g�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y���� �Z�� �b�f�_�g�g�h�� �^�_�y�l�_�e�v�g�h�k�l�v 
�H�[�s�_�j�h�k�k�b�c�k�d�h�c�� �h�[�s�_�k�l�\�_�g�g�h-�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c�� �^�_�l�k�d�h-�x�g�h�r�_�k�d�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b 
�©�J�h�k�k�b�c�k�d�h�]�h�� �^�\�b�`�_�g�b�y�� �r�d�h�e�v�g�b�d�h�\�ª. �>�Z�g�g�Z�y�� �H�j�]�Z�g�b�a�Z�p�b�y�� �y�\�e�y�_�l�k�y�� �^�h�[�j�h�\�h�e�v�g�u�f����
�k�Z�f�h�m�i�j�Z�\�e�y�_�f�u�f�� �h�[�s�_�k�l�\�_�g�g�h-�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�f �h�[�t�_�^�b�g�_�g�b�_�f���� �h�k�m�s�_�k�l�\�e�y�x�s�b�f�� �k�\�h�x��
�^�_�y�l�_�e�v�g�h�k�l�v�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �A�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�h�f�� �J�N���� �k�h�a�^�Z�g�g�u�f�� �^�e�y�� �^�h�k�l�b�`�_�g�b�y�� �^�Z�g�g�u�o��
�p�_�e�_�c�� �k�h�^�_�c�k�l�\�b�_�� �\�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�b�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�c�� �i�h�e�b�l�b�d�b�� �\�� �h�[�e�Z�k�l�b�� �\�h�k�i�b�l�Z�g�b�y��
�i�h�^�j�Z�k�l�Z�x�s�_�]�h�� �i�h�d�h�e�_�g�b�y�� �k�h�^�_�c�k�l�\�b�_�� �n�h�j�f�b�j�h�\�Z�g�b�x�� �e�b�q�g�h�k�l�b�� �g�Z�� �h�k�g�h�\�_�� �i�j�b�k�m�s�_�c��
�j�h�k�k�b�c�k�d�h�f�m���h�[�s�_�k�l�\�m���k�b�k�l�_�f�u���p�_�g�g�h�k�l�_�c.[2]  

�=�h�j�h�^���<�h�j�h�g�_�`���± �Z�^�f�b�g�b�k�l�j�Z�l�b�\�g�u�c���p�_�g�l�j���<�h�j�h�g�_�`�k�d�h�c���h�[�e�Z�k�l�b�����w�l�h���i�j�b�f�_�j���]�h�j�h�^�Z��
�k���[�h�e�v�r�b�f���d�h�e�b�q�_�k�l�\�h�f���f�h�e�h�^�_�`�b�� �>�h�e�y���f�h�e�h�^�h�]�h���i�h�d�h�e�_�g�b�y���h�l���q�b�k�e�Z���h�[�s�_�]�h���g�Z�k�_�e�_�g�b�y��
�k�h�k�l�Z�\�e�y�_�l�� �������� �q�Z�k�l�v�� �I�j�b�� �i�h�^�^�_�j�`�d�_�� �h�l�^�_�e�Z�� �h�[�j�Z�a�h�\�Z�g�b�y�� �M�i�j�Z�\�e�_�g�b�y�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b��
�f�h�e�h�^�_�`�g�h�c�� �i�h�e�b�l�b�d�b�� �Z�^�f�b�g�b�k�l�j�Z�p�b�b�� �]�h�j�h�^�k�d�h�]�h�� �h�d�j�m�]�Z�� �]�h�j�h�^�� �<�h�j�h�g�_�`���� �l�Z�d�`�_�� �^�_�c�k�l�\�m�_�l��
�f�_�k�l�g�h�_�� �h�l�^�_�e�_�g�b�_�� �©�J�>�R�ª���� �k�l�Z�j�l�� �d�h�l�h�j�h�c�� �i�j�h�b�a�h�r�_�e�� ������ �^�_�d�Z�[�j�y�� ���������� �]�h�^�Z�� �?�k�e�b�� �j�Z�g�v�r�_��
�^�_�y�l�_�e�v�g�h�k�l�v�� �r�d�h�e�v�g�u�o�� �^�_�e�_�]�Z�p�b�c���� �m�q�j�_�`�^�_�g�b�c�� �^�h�i�h�e�g�b�l�_�e�v�g�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y���� �\�h�_�g�g�h-
�i�Z�l�j�b�h�l�b�q�_�k�d�b�o�� �b�� �^�_�l�k�d�b�o�� �r�d�h�e�v�g�u�o�� �b�� �j�Z�c�h�g�g�u�o�� �h�j�]�Z�g�b�a�Z�p�b�b�� �]�h�j�h�^�Z�� �[�u�e�b�� �j�Z�a�j�h�a�g�_�g�u���� �l�h��
�l�_�i�_�j�v���w�l�h���k�_�j�v�_�a�g�h�_���f�h�e�h�^�_�`�g�h�_���h�[�t�_�^�b�g�_�g�b�_�����\���k�h�k�l�Z�\���d�h�l�h�j�h�]�h���\�o�h�^�y�l���[�h�e�_�_���������r�d�h�e���b�a������
�j�Z�c�h�g�h�\�� �]�h�j�h�^�Z�� �?�`�_�]�h�^�g�h�� �\�� �f�_�j�h�i�j�b�y�l�b�y�o�� �^�_�l�k�d�h�]�h�� �^�\�b�`�_�g�b�y�� �]�h�j�h�^�Z�� �<�h�j�h�g�_�`�� �i�j�b�g�b�f�Z�x�l��
�m�q�Z�k�l�b�_�� �[�h�e�_�_�� ���������� �Z�d�l�b�\�b�k�l�h�\�� �^�_�l�k�d�b�o�� �h�j�]�Z�g�b�a�Z�p�b�c�� �©�J�h�k�k�b�c�k�d�h�_�� �^�\�b�`�_�g�b�_�� �r�d�h�e�v�g�b�d�h�\�ª��
�i�h�e�m�q�b�e�h�� �m�k�i�_�r�g�u�c�� �k�l�Z�j�l�� �\�� �]�h�j�h�^�k�d�h�f�� �h�d�j�m�]�_�� �]�h�j�h�^�� �<�h�j�h�g�_�` �b�� �i�j�h�^�h�e�`�Z�_�l�� �k�\�h�_�� �j�Z�a�\�b�l�b�_����
�g�h�� �^�Z�g�g�h�_ �g�Z�i�j�Z�\�e�_�g�b�_ �f�h�e�h�^�_�`�g�h�c�� �i�h�e�b�l�b�d�b �g�m�`�^�Z�_�l�k�y�� �\�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�b���� �l���d����
�k�m�s�_�k�l�\�m�_�l���j�y�^���i�j�h�[�e�_�f�� 

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

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

�B�k�o�h�^�y���b�a���Z�g�Z�e�b�a�Z���f�m�g�b�p�b�i�Z�e�v�g�u�o���h�j�]�Z�g�h�\���j�_�Z�e�b�a�Z�p�b�b���^�_�y�l�_�e�v�g�h�k�l�b���©�J�>�R�ª���\���]�h�j�h�^�_��
�<�h�j�h�g�_�`�� �k�e�_�^�m�_�l���� �q�l�h�� �h�k�g�h�\�g�u�f�� �h�j�]�Z�g�h�f�� �j�_�Z�e�b�a�Z�p�b�b�� �^�_�y�l�_�e�v�g�h�k�l�b�� �^�\�b�`�_�g�b�y�� �y�\�e�y�_�l�k�y��
�]�h�j�h�^�k�d�h�_�� �h�l�^�_�e�_�g�b�_�� �J�>�R�� �\�h�� �]�e�Z�\�_�� �k�� �A�Z�f�_�k�l�b�l�_�e�_�f�� �^�b�j�_�d�l�h�j�Z�� �i�h�� �\�h�k�i�b�l�Z�l�_�e�v�g�h�c�� �j�Z�[�h�l�_��
�O�h�e�h�^�� �E���:����- �=�h�j�h�^�k�d�h�c�� �>�\�h�j�_�p�� �>�_�l�_�c�� �b�� �F�h�e�h�^�_�`�b�� �G�_�k�f�h�l�j�y�� �g�Z�� �w�l�h���� �h�k�g�h�\�g�h�c�� �h�[�t�_�f��
�j�Z�[�h�l�u�� �i�h�� �j�_�Z�e�b�a�Z�p�b�b�� �^�_�y�l�_�e�v�g�h�k�l�b�� �©�J�>�R�ª���� �d�Z�d�� �h�^�g�h�]�h�� �b�a�� �b�g�k�l�j�m�f�_�g�l�h�\�� �j�_�Z�e�b�a�Z�p�b�b��
�f�h�e�h�^�_�`�g�h�c�� �i�h�e�b�l�b�d�b�� �\�h�a�e�h�`�_�g�Z�� �g�Z�� �h�[�e�Z�k�l�v���� �G�Z�� �^�Z�g�g�u�c�� �f�h�f�_�g�l�� �g�Z�� �l�_�j�j�b�l�h�j�b�b��
�<�h�j�h�g�_�`�k�d�h�c�� �h�[�e�Z�k�l�b�� �\�� �i�Z�j�l�g�_�j�k�l�\�_�� �k�� �<�h�j�h�g�_�`�k�d�h�c�� �j�_�]�b�h�g�Z�e�v�g�h�c�� �h�[�s�_�k�l�\�_�g�g�h�c��
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Abstract. The essence and main directions of the youth policy of the Russian Federation at the 

municipal level of implementation are considered on the example of the urban district of the city of 
Voronezh. A detailed analysis of the existing system for the implementation of the municipal youth policy of 
the city of Voronezh in the field of additional education is being conducted, during which problems are 
identified, and ways are being sought to solve these problems.  
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�G�h�\�u�_���j�h�e�b��HR-�Z�m�^�b�l�Z���h�[�e�Z�k�l�b���m�i�j�Z�\�e�_�g�b�y���i�_�j�k�h�g�Z�e�h�f 

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

�B�a�g�Z�q�Z�e�v�g�h���h�k�g�h�\�g�u�f�b���p�_�e�y�f�b���i�j�h�\�_�^�_�g�b�y���^�Z�g�g�h�]�h���Z�m�^�b�l�Z���[�u�e�b�� �i�j�h�\�_�j�d�Z���d�Z�^�j�h�\�h�]�h��
�^�_�e�h�i�j�h�b�a�\�h�^�k�l�\�Z���� �h�^�g�Z�d�h�� �³�\�� �g�h�\�h�f�� �\�_�d�_�� �± �g�h�\�u�_�� �j�h�e�b�´���� �b��HR-�h�o�\�Z�l�b�e�� �f�g�h�]�b�_�� �k�n�_�j�u����
�Z�^�Z�i�l�Z�p�b�x���b���f�h�l�b�\�Z�p�b�x���i�_�j�k�h�g�Z�e�Z�����i�h�^�[�h�j���b���h�p�_�g�d�m�����\�g�m�l�j�_�g�g�b�_���d�h�f�f�m�g�b�d�Z�p�b�b�����m�^�_�j�`�Z�g�b�_��
�a�g�Z�q�b�f�u�o���k�h�l�j�m�^�g�b�d�h�\���b�����d�h�g�_�q�g�h�����k�h�h�l�\�_�l�k�l�\�b�_���a�Z�d�h�g�h�^�Z�l�_�e�v�g�u�f���l�j�_�[�h�\�Z�g�b�y�f�����I�j�h�[�e�_�f�Z���\��
�l�h�f�����q�l�h���f�g�h�]�b�_���j�h�k�k�b�c�k�d�b�_���d�h�f�i�Z�g�b�b���^�h���k�b�o���i�h�j���n�h�d�m�k�b�j�m�x�l�k�y���e�b�r�v���g�Z���i�j�h�\�_�j�d�_���d�Z�^�j�h�\�u�o��
�^�h�d�m�f�_�g�l�h�\�����g�_���b�k�i�h�e�v�a�m�y���g�_�h�]�j�Z�g�b�q�_�g�g�u�_���\�h�a�f�h�`�g�h�k�l�b �i�h�^�h�[�g�h�]�h���b�g�k�l�j�m�f�_�g�l�Z���>���@. 

�I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�\�� �k�l�Z�l�b�k�l�b�d�m�� �\�g�_�^�j�_�g�b�y��HR-�Z�m�^�b�l�Z�� �\�� �J�h�k�k�b�b�� �b�� �a�Z�� �j�m�[�_�`�h�f���� �f�h�`�_�f��
�k�^�_�e�Z�l�v���g�Z�]�e�y�^�g�u�_���\�u�\�h�^�u�����i�j�_�^�k�l�Z�\�e�_�g�g�u�_���g�Z���j�b�k�� 1. 

 

�J�b�k�������� �I�j�h�\�_�^�_�g�b�_��HR-�Z�m�^�b�l�Z���\���J�h�k�k�b�b���b���k�l�j�Z�g�Z�o���a�Z�j�m�[�_�`�v�y 
 

2% 

98% 

�J�H�K�K�B�Y 

�D�h�f�i�Z�g�b�b�����\�g�_�^�j�b�\�r�b�_���k�b�k�l�_�f�m��
�j�_�]�m�e�y�j�g�h�]�h��HR-�Z�m�^�b�l�Z 

�D�h�f�i�Z�g�b�b�����j�_�Z�e�b�a�m�x�s�b�_��HR-
�Z�m�^�b�l���i�_�j�_�^���i�j�h�\�_�j�d�Z�f�b 

64% 

36% 

�=�?�J�F�:�G�B�Y 

�D�h�f�i�Z�g�b�b�����\�g�_�^�j�b�\�r�b�_��
�k�b�k�l�_�f�m���j�_�]�m�e�y�j�g�h�]�h��HR-
�Z�m�^�b�l�Z 

�D�h�f�i�Z�g�b�b�����j�_�Z�e�b�a�m�x�s�b�_��HR-
�Z�m�^�b�l���i�_�j�_�^���i�j�h�\�_�j�d�Z�f�b 

52% 
48% 

�K�R�: 

�D�h�f�i�Z�g�b�b�����\�g�_�^�j�b�\�r�b�_��
�k�b�k�l�_�f�m���j�_�]�m�e�y�j�g�h�]�h��HR-
�Z�m�^�b�l�Z 

�D�h�f�i�Z�g�b�b�����j�_�Z�e�b�a�m�x�s�b�_��HR-
�Z�m�^�b�l���i�_�j�_�^���i�j�h�\�_�j�d�Z�f�b 
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�F�u�� �]�h�\�h�j�b�f�� �g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�� �h���\�g�m�l�j�_�g�g�_�f �Z�m�^�b�l�_�� �m�i�j�Z�\�e�_�g�b�y�� �i�_�j�k�h�g�Z�e�h�f����
�i�j�h�\�h�^�b�f�u�c���k�b�e�Z�f�b���k�Z�f�h�c���h�j�]�Z�g�b�a�Z�p�b�b���� 

�H�l�_�q�_�k�l�\�_�g�g�u�_�� �d�h�f�i�Z�g�b�b���� �h�[�e�Z�^�Z�x�s�b�_�� �g�_�[�h�e�v�r�b�f�� �h�i�u�l�h�f�� �\�� �^�Z�g�g�h�c�� �k�n�_�j�_���� �g�_��
�j�Z�a�j�Z�[�h�l�Z�e�b�� �_�^�b�g�m�x�� �d�h�g�p�_�i�p�b�x�� �i�j�h�\�_�^�_�g�b�y HR-�Z�m�^�b�l�Z, �b�� �f�g�h�]�b�_�� �b�a�� �g�b�o�� �[�_�j�m�l�� �a�Z�� �h�k�g�h�\�m��
�f�_�l�h�^�b�d�m�� �g�_�f�_�p�d�h�c�� �d�h�f�i�Z�g�b�b�� �³TUVsert�´���� �k�h�]�e�Z�k�g�h�� �d�h�l�h�j�h�c�� �Z�m�^�b�l�� �i�_�j�k�h�g�Z�e�Z�� �^�h�e�`�_�g��
�\�d�e�x�q�Z�l�v���\���k�_�[�y���Z�g�Z�e�b�a���g�_�k�d�h�e�v�d�b�o���k�n�_�j�����i�j�_�^�k�l�Z�\�e�_�g�g�u�o���k�o�_�f�Z�l�b�q�g�h���g�Z���j�b�k 2. 

 

 
 

�J�b�k�� 2. �H�o�\�Z�l���b���j�_�a�m�e�v�l�Z�l�u��HR-�Z�m�^�b�l�Z 
 
�K�h�\�k�_�f���g�_���k�l�j�Z�r�_�g��HR-�Z�m�^�b�l 

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

 
�I�j�h�p�_�^�m�j�Z���i�j�h�\�_�^�_�g�b�y��HR-�Z�m�^�b�l�Z�����b�e�b���\�k�_���b�^�_�l���i�h���i�e�Z�g�m�� 

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

1) �w�l�Z�i �i�h�^�]�h�l�h�\�d�b���d���Z�m�^�b�l�m���i�_�j�k�h�g�Z�e�Z�� 
2) �h�k�g�h�\�g�h�c���w�l�Z�i; 
3) �w�l�Z�i���i�h�^�\�_�^�_�g�b�y���b�l�h�]�h�\�� 
4) �m�k�l�j�Z�g�_�g�b�_�\�u�y�\�e�_�g�g�u�o �h�l�d�e�h�g�_�g�b�c���� 
�G�Z���i�h�^�]�h�l�h�\�b�l�_�e�v�g�h�f�� �w�l�Z�i�_ �i�j�h�b�k�o�h�^�b�l�� �j�Z�a�j�Z�[�h�l�d�Z �h�k�g�h�\�g�h�]�h �i�e�Z�g�Z�� �b�� �i�j�h�]�j�Z�f�f�u��

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

�‡ �>�h�k�l�m�i�g�h�k�l�v��
�a�g�Z�g�b�c 

�‡ �J�Z�a�\�b�l�b�_��
�k�h�l�j�m�^�g�b�d�h�\ 

�‡ �A�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�h 
�‡ �D�h�j�i�h�j�Z�l�b�\�g�Z�y��

�d�m�e�v�l�m�j�Z 
 
 

�‡ �D�Z�q�_�k�l�\�h���m�i�j�Z�\�e�_�g�b�y 
�‡ �<�h�\�e�_�q�_�g�g�h�k�l�v��

�k�h�l�j�m�^�g�b�d�h�\ 
�‡ �H�i�_�j�Z�p�b�h�g�g�Z�y��  

   �w�n�n�_�d�l�b�\�g�h�k�l�v 
 

�‡ �P�_�e�b���b���k�l�j�Z�l�_�]�b�b��
�h�j�]�Z�g�b�a�Z�p�b�b 

�‡ �;�b�a�g�_�k-�k�j�_�^�Z 

 
 
 

�K�l�j�Z�l�_�]�b�q�_�k�d�h�_��
�i�e�Z�g�b�j�h�\�Z�g�b�_�� 

�e�x�^�b 
�k�b�k�l�_�f�Z 

�d�m�e�v�l�m�j�Z 
 

 
 
 

 
�I�j�b�h�[�j�b�l�_�g�b�_��

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

 
 
 

�J�Z�a�\�b�l�b�_��
�l�Z�e�Z�g�l�h�\�� 

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

 
 
 
�M�i�j�Z�\�e�_�g�b�_��
�i�j�h�b�a�\�h�^�b�l�_�e�v-
�g�h�k�l�v�x�� 

�f�h�l�b�\�Z�p�b�y 
�m�i�j�Z�\�e�_�g�b�_��

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

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

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

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

�x �^�e�y���\�u�k�r�_�]�h���m�j�h�\�g�y���j�m�d�h�\�h�^�k�l�\�Z���± �G�Z�i�h�e�_�h�g�����@�m�d�h�\���� 
�x �^�e�y���k�j�_�^�g�_�]�h���m�j�h�\�g�y���j�m�d�h�\�h�^�k�l�\�Z���± �>�h�g���D�b�o�h�l�����=�_�d�k�e�b�� 
�x  �^�e�y���g�b�a�r�_�]�h���m�j�h�\�g�y���j�m�d�h�\�h�^�k�l�\�Z���± �>�x�f�Z�����=�Z�[�_�g�� 

�J�Z�k�k�f�h�l�j�b�f���l�Z�[�e�b�p�m 2�����]�^�_���i�j�_�^�k�l�Z�\�e�_�g�u���k�h�p�b�h�l�b�i�u���j�Z�a�e�b�q�g�u�o���j�m�d�h�\�h�^�b�l�_�e�_�c�� 
�< �p�_�e�h�f�� �e�b�^�_�j�u-�w�d�k�l�j�Z�\�_�j�l�u���� �d�Z�d�� �i�j�Z�\�b�e�h���� �e�m�q�r�b�_�� �j�m�d�h�\�h�^�b�l�_�e�b���� �q�_�f�� �b�g�l�j�h�\�_�j�l�u����

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

�J�m�d�h�\�h�^�b�l�_�e�b-�w�d�k�l�j�Z�\�_�j�l�u����  

- �h�j�b�_�g�l�b�j�h�\�Z�g�g�u�_���g�Z���e�x�^�_�c �>�`�_�d���E�h�g�^�h�g�����R�l�b�j�e�b�p���b���>�h�g���D�b�o�h�l����
�=�_�d�k�e�b�� 

-�h�j�b�_�g�l�b�j�h�\�Z�g�g�u�_���g�Z���m�k�i�_�o �=�x�]�h�����=�Z�f�e�_�l���b���G�Z�i�h�e�_�h�g�����@�m�d�h�\ 

�J�m�d�h�\�h�^�b�l�_�e�b-�b�g�l�j�h�\�_�j�l�u��  

- �k���\�g�m�l�j�_�g�g�b�f���j�Z�\�g�h�\�_�k�b�_�f �J�h�[�_�k�i�v�_�j�����F�Z�d�k�b�f���=�h�j�v�d�b�c���b���;�Z�e�v�a�Z�d����
�?�k�_�g�b�g 
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�<�u�[�h�j�� �i�j�h�n�_�k�k�b�b��- �h�^�g�h�� �b�a�� �l�Z�d�b�o�� �j�_�r�_�g�b�c���� �d�h�l�h�j�h�_�� �\�h�� �f�g�h�]�h�f�� �h�i�j�_�^�_�e�y�_�l��
�^�Z�e�v�g�_�c�r�m�x�� �`�b�a�g�v���� �D�Z�d�� �i�j�Z�\�b�e�h���� �]�e�Z�\�g�u�_�� �j�_�r�_�g�b�y�� �k�\�h�_�c�� �`�b�a�g�b�� �f�u�� �i�j�b�g�b�f�Z�_�f���\�� �f�h�e�h�^�h�f��
�\�h�a�j�Z�k�l�_�����\�u�[�h�j���k�i�m�l�g�b�d�Z���`�b�a�g�b�����\�u�[�h�j���i�j�h�n�_�k�k�b�b�� �>�e�y���l�h�]�h�����q�l�h�[�u���g�_���h�r�b�[�b�l�v�k�y���b���\�u�[�j�Z�l�v��
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�\�u�]�h�^�g�h�_���b���i�j�h�^�m�d�l�b�\�g�h�_���k�h�q�_�l�Z�g�b�_���k�h�p�b�h�g�b�q�_�k�d�b�o���l�b�i�h�\���\���l�j�m�^�h�\�h�c���^�_�y�l�_�e�v�g�h�k�l�b�� 
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�B�k�o�h�^�y���b�a���\�u�r�_���k�d�Z�a�Z�g�g�h�]�h�����f�h�`�g�h���k�^�_�e�Z�l�v���\�u�\�h�^�����q�l�h���k�h�p�b�h�g�b�d�Z���i�h�f�h�]�Z�_�l���\�u�y�\�e�y�l�v��
�l�b�i�� �q�_�e�h�\�_�d�Z���� �h�k�h�[�_�g�g�h�k�l�b�� �_�]�h�� �o�Z�j�Z�d�l�_�j�Z���� �<�� �m�i�j�Z�\�e�_�g�b�b�� �w�l�h�� �h�k�h�[�_�g�g�h�� �\�Z�`�g�h�� �^�e�y�� �+�5-
�f�_�g�_�^�`�_�j�h�\���� �d�h�l�h�j�u�_�� �i�j�h�\�h�^�y�l�� �k�h�[�_�k�_�^�h�\�Z�g�b�y�� �b�� �i�h�^�[�b�j�Z�x�l�� �i�_�j�k�h�g�Z�e���� �G�Z�� �^�Z�g�g�u�c�� �f�h�f�_�g�l��
�k�m�s�_�k�l�\�m�_�l�� �[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �j�Z�a�g�h�h�[�j�Z�a�g�u�o�� �b�� �b�g�l�_�j�_�k�g�u�o�� �l�_�k�l�h�\�� �^�e�y�� �h�i�j�_�^�_�e�_�g�b�y��
�k�h�p�b�h�l�b�i�Z�� �q�_�e�h�\�_�d�Z���� �H�i�j�_�^�_�e�b�\�� �k�h�p�b�h�g�b�q�_�k�d�b�c�� �l�b�i�� �q�_�e�h�\�_�d�Z���� �f�h�`�g�h�� �i�h�g�y�l�v���� �i�h�^�o�h�^�b�l�� �e�b��
�q�_�e�h�\�_�d���g�Z���^�Z�g�g�m�x���^�h�e�`�g�h�k�l�v���b�e�b���g�_�l�����G�_���b�k�d�e�x�q�_�g�h�����q�l�h���d�Z�g�^�b�^�Z�l���\���i�j�h�p�_�k�k�_���l�_�k�l�b�j�h�\�Z�g�b�y��
�f�h�`�_�l�� �h�l�\�_�q�Z�l�v�� �g�_�� �q�_�k�l�g�h���� �\�� �j�_�a�m�e�v�l�Z�l�_�� �q�_�]�h�� �k�h�p�b�h�l�b�i�� �f�h�`�_�l�� �[�u�l�v�� �h�i�j�_�^�_�e�_�g�� �g�_�\�_�j�g�h���� �>�e�y 
�w�l�h�]�h�� �l�_�k�l�u�� �f�h�`�g�h�� �k�^�_�e�Z�l�v�� �g�Z�� �\�j�_�f�y���� �g�Z�i�j�b�f�_�j���� ������ �k�_�d�m�g�^�� �g�Z�� �\�h�i�j�h�k���� �l�_�f�� �k�Z�f�u�f�� �e�b�r�b�\��
�q�_�e�h�\�_�d�Z�� �\�h�a�f�h�`�g�h�k�l�b�� �^�h�e�]�h�� �^�m�f�Z�l�v���� �h�g�� �h�l�\�_�l�b�l�� �l�h���� �q�l�h�� �i�_�j�\�h�_�� �i�j�b�^�_�l�� �_�f�m�� �\�� �]�h�e�h�\�m���b�� �w�l�h��
�[�m�^�_�l���_�]�h���q�_�k�l�g�u�c���h�l�\�_�l���� 
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         Abstract. Currently socionics has become a popular recognizable model in the HR and team 
building market. This aroused scientific interest in the socionic methodology in conducting research. 
Socionics is considered as a tool that allows selecting groups of people according to the compatibility of their 
socionic types. It helps in recruitment, the resolution of professional disagreements and other social 
situations. The purpose of this article is to analyze such a science as socionics, as well as to identify the 
socionic type of personality for further building relationships with him. 
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�D�e�x�q�_�\�u�_�� �k�e�h�\�Z���� �f�_�k�l�g�h�_�� �k�Z�f�h�m�i�j�Z�\�e�_�g�b�_���� �f�_�k�l�g�u�c�� �[�x�^�`�_�l���� �[�x�^�`�_�l�g�Z�y�� �i�h�e�b�l�b�d�Z�� 

�n�b�g�Z�g�k�h�\�h-�w�d�h�g�h�f�b�q�_�k�d�Z�y���h�k�g�h�\�Z���F�K�M. 
  

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

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

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

�K�h�]�e�Z�k�g�h�� �D�h�g�k�l�b�l�m�p�b�b�� �J�N���� �h�j�]�Z�g�u�� �f�_�k�l�g�h�]�h�� �k�Z�f�h�m�i�j�Z�\�e�_�g�b�y�� �i�j�b�a�\�Z�g�u�� �j�_�r�Z�l�v��
�\�h�i�j�h�k�u���f�_�k�l�g�h�]�h���a�g�Z�q�_�g�b�y�����k�h�a�^�Z�\�Z�l�v���m�k�e�h�\�b�y���^�e�y���h�[�_�k�i�_�q�_�g�b�y���i�h�\�k�_�^�g�_�\�g�u�o���i�h�l�j�_�[�g�h�k�l�_�c��
�g�Z�k�_�e�_�g�b�y�� �± �w�l�h�� �b�� �_�k�l�v�� �j�_�Z�e�b�a�Z�p�b�y�� �h�^�g�h�]�h�� �b�a�� �d�e�x�q�_�\�u�o�� �i�j�Z�\�� �q�_�e�h�\�_�d�Z�� �b�� �]�j�Z�`�^�Z�g�b�g�Z����
�]�Z�j�Z�g�l�b�j�m�_�f�u�o���^�_�f�h�d�j�Z�l�b�q�_�k�d�b�f�b���]�h�k�m�^�Z�j�k�l�\�Z�f�b�� �± �i�j�Z�\�Z���g�Z���^�h�k�l�h�c�g�m�x���`�b�a�g�v [1]. �J�Z�a�\�b�l�h�_��
�f�m�g�b�p�b�i�Z�e�v�g�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�� �k�h�^�_�c�k�l�\�m�_�l�� �h�i�l�b�f�b�a�Z�p�b�b�� �m�i�j�Z�\�e�_�g�b�y�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h��
�Z�i�i�Z�j�Z�l�Z�� �b�f�_�g�g�h�� �i�h�w�l�h�f�m���� �]�h�k�m�^�Z�j�k�l�\�_�g�g�Z�y�� �\�e�Z�k�l�v�� �a�Z�b�g�l�_�j�_�k�h�\�Z�g�Z�� �\�� �k�Z�f�h�^�h�k�l�Z�l�h�q�g�h�k�l�b�� �b��
�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�k�l�b���h�j�]�Z�g�h�\���f�_�k�l�g�h�]�h���k�Z�f�h�m�i�j�Z�\�e�_�g�b�y�� 

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

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

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

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

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

�N�_�^�_�j�Z�e�v�g�u�c�� �a�Z�d�h�g�� �©�H�[�� �h�[�s�b�o�� �i�j�b�g�p�b�i�Z�o�� �h�j�]�Z�g�b�a�Z�p�b�b�� �f�_�k�l�g�h�]�h�� �k�Z�f�h�m�i�j�Z�\�e�_�g�b�y�� �\��
�J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�ª�� ���������� �]���� �m�k�l�Z�g�h�\�b�e���� �q�l�h�� �w�d�h�g�h�f�b�q�_�k�d�m�x�� �h�k�g�h�\�m�� �f�_�k�l�g�h�]�h��
�k�Z�f�h�m�i�j�Z�\�e�_�g�b�y���k�h�k�l�Z�\�e�y�x�l (�k�f�����j�b�k������ [3]: 

 
 

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

 
�I�j�h�[�e�_�f�u�� �n�b�g�Z�g�k�h�\�h-�w�d�h�g�h�f�b�q�_�k�d�h�c�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�k�l�b�� �i�j�b�g�b�f�Z�x�l�k�y�� �\�h�� �\�g�b�f�Z�g�b�_��

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

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

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

�k�j�_�^�k�l�\�Z���f�_�k�l�g�u�o���[�x�^�`�_�l�h�\ 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�G�Z�i�j�Z�\�e�_�g�b�y�� �b�� �d�h�g�d�j�_�l�g�u�_�� �f�_�j�h�i�j�b�y�l�b�y�� �n�b�g�Z�g�k�h�\�h-�w�d�h�g�h�f�b�q�_�k�d�h�c�� �i�h�e�b�l�b�d�b����
�j�_�Z�e�b�a�m�_�f�u�_�� �\�� �j�Z�f�d�Z�o �i�j�h�]�j�Z�f�f �f�_�k�l�g�h�]�h�� �k�Z�f�h�m�i�j�Z�\�e�_�g�b�y���� �^�h�e�`�g�u�� �b�f�_�l�v�� �g�Z�^�_�`�g�h�_����
�i�j�h�k�q�b�l�Z�g�g�h�_�� �n�b�g�Z�g�k�h�\�h�_�� �h�[�_�k�i�_�q�_�g�b�_���� �>�h�e�`�g�u�� �[�u�l�v�� �h�i�j�_�^�_�e�_�g�u�� �h�[�t�_�f�u�� �n�b�g�Z�g�k�h�\�u�o��
�j�_�k�m�j�k�h�\���� �g�_�h�[�o�h�^�b�f�u�_�� �^�e�y�� �^�h�k�l�b�`�_�g�b�y�� �d�h�g�d�j�_�l�g�u�o�� �p�_�e�_�c�� �b�� �d�h�e�b�q�_�k�l�\�_�g�g�h��
�h�i�j�_�^�_�e�_�g�g�u�o�� �j�_�a�m�e�v�l�Z�l�h�\���� �i�j�b�� �h�[�_�k�i�_�q�_�g�b�b�� �k�[�Z�e�Z�g�k�b�j�h�\�Z�g�g�h�k�l�b�� �[�x�^�`�_�l�Z��
�f�m�g�b�p�b�i�Z�e�v�g�h�]�h �h�[�j�Z�a�h�\�Z�g�b�y �\���^�h�e�]�h�k�j�h�q�g�h�f���i�_�j�b�h�^�_�����I�j�b���w�l�h�f���i�h�y�\�b�l�k�y���g�_�h�[�o�h�^�b�f�h�k�l�v��
�i�j�b�f�_�g�b�l�v�� �k�b�k�l�_�f�m�� �k�h�h�l�\�_�l�k�l�\�b�y�� �h�[�t�_�f�Z�� �n�b�g�Z�g�k�h�\�h�c�� �h�[�_�k�i�_�q�_�g�g�h�k�l�b�� �i�j�h�]�j�Z�f�f��
�f�m�g�b�p�b�i�Z�e�b�l�_�l�h�\�� �a�Z�� �\�_�k�v�� �i�j�h�f�_�`�m�l�h�d�� �b�o�� �^�_�c�k�l�\�b�y�� �d�� �^�_�c�k�l�\�b�l�_�e�v�g�u�f�� �\�h�a�f�h�`�g�h�k�l�y�f��
�[�x�^�`�_�l�Z�� �f�m�g�b�p�b�i�Z�e�v�g�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b�� �[�x�^�`�_�l�Z�� �\�� �h�[�s�_�f���� �<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y��
�a�Z�d�h�g�h�^�Z�l�_�e�v�k�l�\�h�f�� �m�k�l�Z�g�h�\�e�_�g�Z�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �i�j�b�\�_�^�_�g�b�y�� �f�m�g�b�p�b�i�Z�e�v�g�u�o�� �i�j�h�]�j�Z�f�f�� �\��
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�k�h�h�l�\�_�l�k�l�\�b�_���k���j�_�r�_�g�b�_�f���h���[�x�^�`�_�l�_���\���l�_�q�_�g�b�_���^�\�m�o���f�_�k�y�p�_�\���k�h���^�g�y���\�k�l�m�i�e�_�g�b�y���_�]�h���\���k�b�e�m 
[6]. 

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

�K�e�_�^�m�_�l�� �k�h�a�^�Z�l�v�� �b�� �\�\�_�k�l�b�� �d�h�g�p�_�i�p�b�x�� �g�_�i�j�_�j�u�\�g�h�]�h�� �f�h�g�b�l�h�j�b�g�]�Z�� �w�n�n�_�d�l�b�\�g�h�k�l�b��
�j�Z�k�o�h�^�h�\�Z�g�b�y�� �k�j�_�^�k�l�\�� �g�Z�� �d�Z�`�^�h�_�� �g�Z�i�j�Z�\�e�_�g�b�_���� �Z�� �l�Z�d�`�_�� �^�b�g�Z�f�b�d�b�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�o��
�i�h�d�Z�a�Z�l�_�e�_�c���� �J�_�]�m�e�y�j�g�u�c�� �f�h�g�b�l�h�j�b�g�]�� �i�j�h�]�j�Z�f�f�� �f�m�g�b�p�b�i�Z�e�b�l�_�l�h�\�� �b�� �j�Z�k�o�h�^�h�\�� �g�Z�� �b�o��
�j�_�Z�e�b�a�Z�p�b�x�� �g�_�h�[�o�h�^�b�f�h�� �\�h�k�i�h�e�g�b�l�v�� �k�b�k�l�_�f�h�c�� �h�l�\�_�l�k�l�\�_�g�g�h�k�l�b�� �b�k�i�h�e�g�b�l�_�e�y��
�f�m�g�b�p�b�i�Z�e�v�g�h�c�� �i�j�h�]�j�Z�f�f�u�� �a�Z�� �j�_�a�m�e�v�l�Z�l�b�\�g�h�k�l�v�� �i�j�h�]�j�Z�f�f�� �\�f�_�k�l�h�� �^�_�c�k�l�\�b�l�_�e�v�g�h�]�h��
�d�h�g�l�j�h�e�y�� �n�h�j�f�Z�e�v�g�h�]�h�� �b�k�i�h�e�g�_�g�b�y�� �i�e�Z�g�h�\�� �b�� �h�[�t�_�f�h�\�� �j�Z�k�o�h�^�h�\�� �g�Z�� �l�h�� �b�e�b�� �b�g�h�_��
�g�Z�i�j�Z�\�e�_�g�b�_ [6].  

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

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

�J�h�k�l���w�n�n�_�d�l�b�\�g�h�k�l�b���\�g�m�l�j�_�g�g�_�]�h��
�n�b�g�Z�g�k�h�\�h�]�h���d�h�g�l�j�h�e�y���a�Z��

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

�F�_�j�h�i�j�b�y�l�b�_ �J�_�a�m�e�v�l�Z�l 
- �i�j�_�^�h�k�l�Z�\�e�y�l�v���k�\�h�_�\�j�_�f�_�g�g�h���b���\���i�h�e�g�h�f��
�h�[�t�_�f�_���b�g�n�h�j�f�Z�p�b�x���h���j�_�Z�e�b�a�Z�p�b�b��
�[�x�^�`�_�l�g�h�c���i�h�e�b�l�b�d�b���g�Z���k�Z�c�l�_ 
�Z�^�f�b�g�b�k�l�j�Z�p�b�b���]�h�j�^�Z; 
-�k�h�a�^�Z�\�Z�l�v���[�j�h�r�x�j�u���©�;�x�^�`�_�l���^�e�y���]�j�Z�`�^�Z�g�ª�� 
-�j�Z�a�f�_�s�Z�l�v���g�Z���k�Z�c�l�_���]�D�N�X�S�N�L���J�R�Y���U�X���^�Z�g�g�u�o���h��
�i�e�Z�g�b�j�m�_�f�u�o���b���h�k�m�s�_�k�l�\�e�y�_�f�u�o���a�Z�d�m�i�d�Z�o�� 
- �\�h�\�e�_�d�Z�l�v���]�j�Z�`�^�Z�g���\���i�j�h�p�_�^�m�j�u��
�h�[�k�m�`�^�_�g�b�y���b���i�j�b�g�y�l�b�y���d�h�g�d�j�_�l�g�u�o��
�[�x�^�`�_�l�g�u�o���j�_�r�_�g�b�c�� 

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

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

�M�\�_�e�b�q�_�g�b�_���^�h�o�h�^�h�\���f�_�k�l�g�h�]�h��
�[�x�^�`�_�l�Z 

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

�J�h�k�l���q�Z�k�l�g�u�o���b�g�\�_�k�l�b�p�b�c 

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

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

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

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

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

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

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

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

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

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

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

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