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

�w�d�k�i�_�j�b�f�_�g�l�h�\�� 

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

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

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

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

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

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

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

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

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

�r�d�h�e�v�g�b�d�h�\�� 

�A�Z�^�Z�q�b�� 

1. �I�j�h�\�_�k�l�b�� �l�_�h�j�_�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� �i�j�h�p�_�k�k�Z �m�i�j�Z�\�e�_�g�b�y��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�v�x���f�e�Z�^�r�b�o���r�d�h�e�v�g�b�d�h�\. 

2. �I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�l�v�� �i�h�g�y�l�b�_�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c�� �m�q�_�[�g�h�c��

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

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

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

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

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x�� �f�e�Z�^�r�b�o�� �r�d�h�e�v�g�b�d�h�\�� �k�j�_�^�k�l�\�h�f��

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

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

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

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

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

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

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

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

�h�[�m�q�_�g�b�b���f�e�Z�^�r�b�o���r�d�h�e�v�g�b�d�h�\.  

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

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

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

�p�_�e�_�g�Z�i�j�Z�\�e�_�g�g�u�c���i�j�h�p�_�k�k���� 

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

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

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

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

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

�^�_�y�l�_�e�v�g�h�k�l�v�x�� 

�H�[�s�b�_���n�m�g�d�p�b�b���m�i�j�Z�\�e�_�g�b�y���[�u�e�b���k�n�h�j�f�m�e�b�j�h�\�Z�g�u �\���g�Z�q�Z�e�_��XX �\���� �:����

�N�Z�c�h�e�_�f�����K�j�_�^�b���h�[�s�b�o���n�m�g�d�p�b�c���f�_�g�_�^�`�f�_�g�l�Z���\�u�^�_�e�y�x�l���l�Z�d�b�_���d�Z�d�� 

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

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

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

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

�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�]�h���i�j�h�p�_�k�k�Z�� 

�F�h�l�b�\�b�j�h�\�Z�g�b�_��- �w�l�h�� �i�j�h�p�_�k�k�� �\�h�a�^�_�c�k�l�\�b�y�� �g�Z�� �q�_�e�h�\�_�d�Z�� �k�� �p�_�e�v�x��

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

�f�h�l�b�\�h�\ [1]. 

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

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



7 
 

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

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

�I�j�_�^�\�Z�j�b�l�_�e�v�g�u�c�� �d�h�g�l�j�h�e�v���� �H�g�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �^�h�� �n�Z�d�l�b�q�_�k�d�h�]�h��

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

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

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

�i�j�_�^�\�b�^�_�l�v���\�h�a�f�h�`�g�u�_���j�b�k�d�b���� 

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

�^�_�y�l�_�e�v�g�h�k�l�b���� �H�g�� �i�h�a�\�h�e�y�_�l�� �b�k�d�e�x�q�b�l�v�� �h�l�d�e�h�g�_�g�b�y�� �h�l�� �g�Z�f�_�q�_�g�g�h�]�h�� �i�e�Z�g�Z����

�>�e�y�� �l�h�]�h�� �q�l�h�[�u�� �h�k�m�s�_�k�l�\�b�l�v�� �l�_�d�m�s�b�c�� �d�h�g�l�j�h�e�v���� �Z�i�i�Z�j�Z�l�m�� �m�i�j�Z�\�e�_�g�b�y��

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

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

�h�l�d�e�h�g�_�g�b�y�f�b���^�e�y���^�h�k�l�b�`�_�g�b�y���w�l�b�o���p�_�e�_�c�� 

�A�Z�d�e�x�q�b�l�_�e�v�g�u�c�� �d�h�g�l�j�h�e�v���� �P�_�e�v�� �l�Z�d�h�]�h�� �d�h�g�l�j�h�e�y��- �i�h�f�h�s�v�� �\��

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

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

�A�Z�d�e�x�q�b�l�_�e�v�g�u�c�� �d�h�g�l�j�h�e�v, �\�h-�i�_�j�\�u�o���� �^�Z�_�l�� �j�m�d�h�\�h�^�b�l�_�e�x�� ���i�_�^�Z�]�h�]�m����

�b�g�n�h�j�f�Z�p�b�x�� �^�e�y�� �i�e�Z�g�b�j�h�\�Z�g�b�y�� �j�Z�[�h�l�u�� �\�� �[�m�^�m�s�_�f���� �\�h-�\�l�h�j�u�o���� �k�i�h�k�h�[�k�l�\�m�_�l��

�f�h�l�b�\�Z�p�b�b���h�[�m�q�Z�x�s�b�o�k�y [9]. 

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

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

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

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

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

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

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

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

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

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

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

�b���j�_�k�m�j�k�h�\���� 

�N�m�g�d�p�b�y���i�e�Z�g�b�j�h�\�Z�g�b�y���i�j�_�^�i�h�e�Z�]�Z�_�l���i�j�b�g�y�l�b�_���j�_�r�_�g�b�y���h���l�h�f�����d�Z�d�b�f�b��

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

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

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

�d�Z�d���w�l�h�]�h���^�h�k�l�b�q�v.  

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

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

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

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

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

�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y���� 

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

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

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

�P�_�g�l�j�Z�e�v�g�h�c�� �n�m�g�d�p�b�_�c���� �h�[�_�k�i�_�q�b�\�Z�x�s�_�c�� �[�_�k�i�_�j�_�[�h�c�g�h�k�l�v�� �b��

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

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

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

�j�_�`�b�f�Z���j�Z�[�h�l�u���b���h�[�_�k�i�_�q�_�g�b�y���_�]�h���[�_�k�i�_�j�_�[�h�c�g�h�k�l�b���b���g�_�i�j�_�j�u�\�g�h�k�l�b�� 

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

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

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

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

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

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

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

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

�<�h�a�g�b�d�Z�_�l�� �k�\�h�_�]�h�� �j�h�^�Z�� �i�h�k�l�_�i�_�g�g�h�_�� �d�j�m�]�h�\�h�_�� �^�\�b�`�_�g�b�_���� �G�Z�i�j�b�f�_�j����

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

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

�h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\. 

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

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�v�x�� 

�B�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �^�_�y�l�_�e�v�g�h�k�l�v��- �h�k�h�[�u�c�� �\�b�^�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h-

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

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

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�]�h���i�h�\�_�^�_�g�b�y���>����]. 

�B�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �^�_�y�l�_�e�v�g�h�k�l�v�� �^�e�y�� �^�_�l�_�c�� �f�e�Z�^�r�_�]�h�� �r�d�h�e�v�g�h�]�h  

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

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

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�]�h���h�l�g�h�r�_�g�b�y���d���f�b�j�m�����<�����<�����A�_�g�v�d�h�\�k�d�b�c�� [36]. 

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

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

�k�e�_�^�m�x�s�b�_���i�m�g�d�l�u���� 

�x �B�a�m�q�_�g�b�_���j�Z�a�e�b�q�g�u�o���y�\�e�_�g�b�c�� 

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

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

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

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

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

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

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

�i�h�e�m�q�_�g�g�u�_���\���o�h�^�_���i�j�h�\�_�^�_�g�b�y���b�k�k�e�_�^�h�\�Z�g�b�y�� 

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

�f�e�Z�^�r�b�o���r�d�h�e�v�g�b�d�h�\���i�h���:���B�����I�h�^�^�t�y�d�h�\�m�����:���K���H�[�m�o�h�\�m [8]. 
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�x �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �e�b�q�g�h�k�l�g�h-�h�j�b�_�g�l�b�j�h�\�Z�g�g�u�o�� �f�_�l�h�^�h�\�� �b�� �n�h�j�f��

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

�h�i�h�j�h�c���g�Z���b�g�^�b�\�b�^�m�Z�e�v�g�u�c���h�i�u�l������ 

�x �n�h�j�f�b�j�h�\�Z�g�b�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�c�� �d�h�f�i�_�l�_�g�l�g�h�k�l�b�� ���g�_�^�h�k�l�Z�x�s�Z�y��

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

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

�x �n�h�j�f�b�j�h�\�Z�g�b�_�� �d�h�f�i�_�l�_�g�l�g�h�k�l�b�� �\�� �j�_�r�_�g�b�b�� �m�q�_�[�g�u�o��

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

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

�\�j�_�f�_�g�g�u�_���a�Z�l�j�Z�l�u�����d�j�b�l�_�j�b�b���m�k�i�_�r�g�h�k�l�b�����i�j�b�f�_�g�_�g�b�_���\���m�q�z�[�_�����`�b�a�g�b���� 

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

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

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

�l�h�e�_�j�Z�g�l�g�h�k�l�b���� 

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

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

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

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

�E�_�h�g�l�h�\�b�q���� �:���K���� �H�[�m�o�h�\���� �E���N���� �N�h�f�b�g�Z�� �^�h�i�h�e�g�b�l�_�e�v�g�h�� �\�u�^�_�e�y�x�l��

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

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

�^�_�c�k�l�\�b�y��- �i�h�k�l�h�y�g�g�m�x���i�j�h�\�_�j�d�m���b���d�h�j�j�_�d�l�b�j�h�\�d�m���f�h�^�_�e�b���>17]. 

�<�d�e�x�q�_�g�b�_�� �h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o�� �d�e�Z�k�k�h�\�� �\�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�m�x��

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

�K�Z�\�_�g�d�h�\�m�� 

�M�f�_�g�b�y �G�Z�\�u�d�b 

�<�b�^�_�l�v���i�j�h�[�e�_�f�u �I�j�h�\�_�^�_�g�b�y���w�d�k�i�_�j�b�f�_�g�l�h�\ 

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

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

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

�D�e�Z�k�k�b�n�b�p�b�j�h�\�Z�l�v���g�Z�[�e�x�^�_�g�b�y  

 

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

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

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

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

�m�q�b�l�v [17]:  

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

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

�\�u�l�_�d�Z�x�s�b�o���b�a���w�l�h�c���i�j�h�[�e�_�f�u���� 

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

�r�d�h�e�v�g�b�d�Z;  

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

�i�h�k�l�Z�\�e�_�g�g�h�c���i�j�h�[�e�_�f�u���i�j�h�_�d�l�Z������ 

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

�o�h�^�Z���j�Z�[�h�l�u���� 

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

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

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

�k�p�_�g�b�q�_�k�d�b�o���i�j�_�^�k�l�Z�\�e�_�g�b�c���b���^�j������ 

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

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

�q�b�k�e�_���b���g�_�l�b�i�h�\�u�o�����k�b�l�m�Z�p�b�y�o���� 

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

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

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

�^�_�l�Z�e�b�a�Z�p�b�b���b���h�[�h�[�s�_�g�b�x �i�h�e�m�q�_�g�g�u�o���j�_�a�m�e�v�l�Z�l�h�\). 

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

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

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

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

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

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

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

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

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

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

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

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

�©�H�d�j�m�`�Z�x�s�b�c�� �f�b�j�ª�� �k�i�h�k�h�[�k�l�\�m�_�l�� �n�h�j�f�b�j�h�\�Z�g�b�x�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�c 

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

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

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

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

�^�_�y�l�_�e�v�g�h�k�l�b���� 

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

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

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

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

�G���F���� �;�h�j�u�l�d�h �b���<���:���� �R�l�h�n�Z  �K�� �m�q�z�l�h�f�� �l�j�_�[�h�\�Z�g�b�c�� �N�=�H�K�� �G�H�H�� �d��
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�j�_�a�m�e�v�l�Z�l�Z�f�� �h�k�\�h�_�g�b�y�� �h�k�g�h�\�g�h�c�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c�� �i�j�h�]�j�Z�f�f�u��

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

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

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

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

�I�h�� �f�g�_�g�b�x�� �G���F���� �;�h�j�u�l�d�h �i�j�_�^�k�l�Z�\�e�_�g�g�Z�y�� �f�h�^�_�e�v�� �� �k�l�Z�g�h�\�b�l�k�y��

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

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

�b�g�l�_�j�_�k�m�x�s�b�c���_�]�h���i�j�h�p�_�k�k�� 

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

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

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

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

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

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

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

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

�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y�� ���j�b�k������ [21]. 
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�J�b�k�m�g�h�d��1 �± �F�h�^�_�e�v���m�i�j�Z�\�e�_�g�b�y���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�v�x��

�h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\���G�����F�����;�h�j�u�l�d�h�����<�����:�����R�l�h�n�Z [21]. 
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�P�_�e�_�\�h�c�� �[�e�h�d�� �h�l�j�Z�`�Z�_�l�� �h�^�g�h�� �b�a�� �h�k�g�h�\�g�u�o�� �g�Z�i�j�Z�\�e�_�g�b�c�� �f�h�^�_�j�g�b�a�Z�p�b�b��

�j�h�k�k�b�c�k�d�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y�� �\�� �h�[�e�Z�k�l�b�� �g�Z�q�Z�e�v�g�h�]�h�� �h�[�s�_�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b��

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

�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�c�� �i�j�h�p�_�k�k���� �>�Z�g�g�h�_�� �h�[�k�l�h�y�l�_�e�v�k�l�\�h�� �h�[�m�k�e�Z�\�e�b�\�Z�_�l��

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

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

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

�^�_�y�l�_�e�v�g�h�k�l�v�x���f�e�Z�^�r�b�o���r�d�h�e�v�g�b�d�h�\���� 

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

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

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

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

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

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

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

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

�i�j�h�p�_�k�k�Z�� 

�K�h�^�_�j�`�Z�l�_�e�v�g�h-�i�j�h�p�_�k�k�m�Z�e�v�g�u�c�� �[�e�h�d�� �h�l�j�Z�`�Z�_�l�� �k�h�\�h�d�m�i�g�h�k�l�v��

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

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

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

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

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

�r�d�h�e�v�g�b�d�Z�f�b���m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�v�x�� 

�J�_�a�m�e�v�l�Z�l�b�\�g�h-�d�j�b�l�_�j�b�Z�e�v�g�u�c�� �[�e�h�d�� �h�l�j�Z�`�Z�_�l�� �w�n�n�_�d�l�b�\�g�h�k�l�v��

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

�g�Z�� �h�k�g�h�\�_�� �f�h�l�b�\�Z�p�b�h�g�g�h-�j�_�n�e�_�d�k�b�\�g�h�]�h���� �d�h�]�g�b�l�b�\�g�h�]�h���� �h�i�_�j�Z�p�b�h�g�g�h-

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

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

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

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

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

�^�_�y�l�_�e�v�g�h�k�l�b���� �H�i�_�j�Z�p�b�h�g�g�h-�^�_�y�l�_�e�v�g�h�k�l�g�u�c�� �d�j�b�l�_�j�b�c�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y 

�k�n�h�j�f�b�j�h�\�Z�g�g�h�k�l�v�x �m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o���m�f�_�g�b�c [21]. 

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

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

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

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

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

�H�[�j�Z�a�h�\�Z�l�_�e�v�g�u�c�� �i�j�h�p�_�k�k�� �\�u�k�l�j�Z�b�\�Z�_�l�k�y�� �g�Z�� �h�k�g�h�\�_�� �k�m�[�t�_�d�l-�k�m�[�t�_�d�l�g�u�o��

�h�l�g�h�r�_�g�b�c���� �]�^�_�� �\�k�_�� �_�]�h�� �m�q�Z�k�l�g�b�d�b�� �\�u�k�l�m�i�Z�x�l�� �Z�d�l�b�\�g�u�f�b�� �k�m�[�t�_�d�l�Z�f�b��

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

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

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

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

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

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

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

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

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

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

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

���j�b�k������ [2]. 
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�H�j�]�Z�g�b�a�Z�p�b�y���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b���h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\ 
 

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�J�b�k�m�g�h�d��2 �± �H�[�t�_�^�b�g�_�g�g�Z�y �f�h�^�_�e�v���m�i�j�Z�\�e�_�g�b�y���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�v�x���h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\ [2]. 

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

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

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

�¾ �N�h�j�f�b�j�h�\�Z�g�b�_���i�j�_�^�k�l�Z�\�e�_�g�b�c��
�h�[���m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b�� 

�¾ �I�h�[�m�`�^�_�g�b�_���d���i�h�k�l�Z�g�h�\�d�_���p�_�e�b�� 

�¾ �I�h�[�m�`�^�_�g�b�_���d���\�u�^�\�b�`�_�g�b�x��
�]�b�i�h�l�_�a�u�� 

�¾ �I�h�k�l�j�h�_�g�b�_���i�e�Z�g�Z��
�b�k�k�e�_�^�h�\�Z�g�b�y�� 

�¾ �J�_�]�m�e�b�j�h�\�Z�g�b�_���f�_�`�e�b�q�g�h�k�l�g�u�o��
�b���f�_�`�]�j�m�i�i�h�\�u�o���h�l�g�h�r�_�g�b�c�� 

�¾ �I�h�h�s�j�_�g�b�_�� 

�F�h�l�b�\�Z�p�b�h�g�g�u�_��
�f�_�o�Z�g�b�a�f�u 

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

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

�¾ �<�h�\�e�_�q�_�g�b�_���\���m�q�_�[�g�h-
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�m�x���^�_�y�l�_�e�v�g�h�k�l�v�� 
 

�¾ �>�_�e�_�]�b�j�h�\�Z�g�b�_���i�h�e�g�h�f�h�q�b�c�� 
 
�¾ �J�Z�k�r�b�j�_�g�b�_���k�Z�f�h�k�l�h�y�l�_�e�v�g�h�k�l�b���b��

�h�l�\�_�l�k�l�\�_�g�g�h�k�l�b�� 
 

�¾ �K�i�h�k�h�[�g�h�k�l�v���h�k�h�a�g�Z�\�Z�l�v���b��
�m�i�j�Z�\�e�y�l�v���k�h�[�k�l�\�_�g�g�h�c��
�m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��
�^�_�y�l�_�e�v�g�h�k�l�v�x 

�¾ �J�Z�a�\�b�l�b�_���k�i�h�k�h�[�g�h�k�l�b���d��
�k�Z�f�h�h�j�]�Z�g�b�a�Z�p�b�b 
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�<�u�\�h�^�� �<�� �i�j�_�^�k�l�Z�\�e�_�g�g�h�c�� �f�h�^�_�e�b�� �b�a�� �\�k�_�o�� �[�e�h�d�h�\�� �^�e�y�� �g�Z�r�_�]�h��

�b�k�k�e�_�^�h�\�Z�g�b�y �i�j�_�^�k�l�Z�\�e�y�_�l�� �g�Z�b�[�h�e�v�r�b�c�� �b�g�l�_�j�_�k �k�h�^�_�j�`�Z�l�_�e�v�g�h-

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

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

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

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

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

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

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

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

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

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

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

�k�Z�f�h�h�j�]�Z�g�b�a�Z�p�b�b���� �k�Z�f�h�^�_�y�l�_�e�v�g�h�k�l�b �b�� �j�Z�a�\�b�l�b�y���� �i�j�_�^�e�h�`�_�g�g�u�o�� �E���F����

�N�j�b�^�f�Z�g�h�f��[47]. 

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

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

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

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

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

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

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

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

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b��- �_�k�l�v�� �i�j�h�p�_�k�k��

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

�k�Z�f�h�h�j�]�Z�g�b�a�Z�p�b�b�� ���>���;���� �W�e�v�d�h�g�b�g���� �I�j�b�g�y�l�h�� �\�u�^�_�e�y�l�v�� �l�j�b�� �k�l�m�i�_�g�b��

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

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

�x �i�h�b�k�d�h�\�h-�b�k�i�h�e�g�b�l�_�e�v�k�d�m�x���� 

�x �l�\�h�j�q�_�k�d�m�x���� 

�G�Z�b�[�h�e�_�_�� �\�Z�`�g�h�c�� �y�\�e�y�_�l�k�y�� �g�b�a�r�Z�y�� �k�l�m�i�_�g�v�� �n�h�j�f�b�j�h�\�Z�g�b�y��

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

�\�g�b�f�Z�g�b�_�� �\�� �l�j�m�^�Z�o �:���G���� �E�_�h�g�l�v�_�\�Z���� �I�h�� �f�g�_�g�b�x�� �:���G���� �E�_�h�g�l�v�_�\�Z�� 

�©�«�j�_�i�j�h�^�m�d�l�b�\�g�h-�i�h�^�j�Z�`�Z�l�_�e�v�g�Z�y�� �n�m�g�d�p�b�y �k�e�m�`�b�l�� �h�k�g�h�\�h�c�� �j�Z�a�\�b�l�b�y�� �b��

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

�g�Z�[�e�x�^�Z�_�l�� �b�� �h�k�h�a�g�Z�_�l�� �h�[�j�Z�a�_�p�� �^�_�c�k�l�\�b�y���� �i�h�^�e�_�`�Z�s�_�]�h�� �m�k�\�h�_�g�b�x�ª. �E���K����

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

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

�q�l�h���h�g���g�_���m�f�_�_�l���k���i�h�f�h�s�v�x���i�h�^�j�Z�`�Z�g�b�y�ª�� 

�B�k�o�h�^�y�� �b�a�� �k�l�m�i�_�g�_�c�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�k�l�b���� �\�u�^�_�e�y�x�l�� �w�l�Z�i�u��

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c���j�Z�[�h�l�u�� 

�L�Z�d�����B���L�����D�Z�q�Z�g �j�Z�k�k�f�Z�l�j�b�\�Z�_�l���b �\�u�^�_�e�y�_�l���l�Z�d�b�_���\�b�^�u���k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c��

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

�N�Z�^�_�_�\�Z�� �\�u�^�_�e�y�_�l: �\�h�k�i�j�h�b�a�\�h�^�y�s�b�c���� �i�j�_�h�[�j�Z�a�m�x�s�b�c���� �l�\�h�j�q�_�k�d�b�c�� �w�l�Z�i��

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c�� �j�Z�[�h�l�u���� �:���L���� �F�Z�e�u�r�_�\�Z��- �j�_�i�j�h�^�m�d�l�b�\�g�h-�i�h�^�j�Z�`�Z�l�_�e�v�g�u�c����

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

�A���X���� �L�Z�j�\�b�^�_�g�_��- �j�_�p�_�i�l�b�\�g�u�_���� �j�_�i�j�h�^�m�d�l�b�\�g�u�_���� �l�\�h�j�q�_�k�d�b�c�� �w�l�Z�i�u��

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c���j�Z�[�h�l�u�� 

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

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c�� �j�Z�[�h�l�u�� �B���L���� �D�Z�q�Z�g�Z���� �N�h�j�f�b�j�h�\�Z�g�b�_�� ���d�h�i�b�j�m�x�s�_�c����

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

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

�Z�g�Z�e�b�a�Z�� �b�� �k�j�Z�\�g�_�g�b�y���� �\�d�e�x�q�Z�x�s�b�o�� �h�i�_�j�Z�p�b�b�� �j�Z�k�i�h�a�g�Z�\�Z�g�b�y���� �\�u�q�e�_�g�_�g�b�y����

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

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

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

�h�j�]�Z�g�b�a�m�x�s�b�c�� �b�� �d�h�j�j�b�]�b�j�m�x�s�b�c�� �o�Z�j�Z�d�l�_�j���� �P�_�e�v���� �h�[�t�_�f�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c��

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

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

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

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

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

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

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

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

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

�k�\�h�_�c���^�_�y�l�_�e�v�g�h�k�l�b [6]. 

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

�r�d�h�e�v�g�b�d�b�� �i�j�b�h�[�j�_�l�Z�x�l�� �m�f�_�g�b�y���� �i�j�b�g�b�f�Z�l�v �m�q�_�[�g�m�x�� �p�_�e�v�� ���a�g�Z�x�l���� �a�Z�q�_�f 

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

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

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

�=�e�Z�\�g�h�_�� �\�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c�� �j�Z�[�h�l�_�� �\�h�k�i�j�h�b�a�\�h�^�y�s�_�]�h�� �\�b�^�Z��- �w�l�h�� �_�z��

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

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

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

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

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

�i�j�_�h�[�j�Z�a�m�x�s�_�]�h�� �w�l�Z�i�Z���� �G�Z�� �g�_�f�� �i�j�h�b�k�o�h�^�b�l�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �i�h�b�k�d�h�\�h- 

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

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

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

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

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

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

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

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

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

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

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

�m�q�_�[�g�m�x���a�Z�^�Z�q�m, �h�l�u�k�d�Z�l�v���i�m�l�b���_�_���j�_�r�_�g�b�y�� 

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

�a�Z�d�j�_�i�e�_�g�b�_�� �f�Z�l�_�j�b�Z�e�Z �f�e�Z�^�r�b�f�b�� �r�d�h�e�v�g�b�d�Z�f�b. �I�j�Z�\�b�e�v�g�Z�y�� �h�j�]�Z�g�b�a�Z�p�b�y��

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

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

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

�d�h�l�h�j�u�_���h�g���o�h�q�_�l���^�h�k�l�b�q�v�� 

�B�f�_�g�g�h�� �i�h�w�l�h�f�m�� �k�e�_�^�m�_�l�� �a�g�Z�l�v�� �w�l�Z�i�u�� �b�� �i�j�b�g�p�b�i�u�� �i�h�k�l�j�h�_�g�b�y��

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\ [47]. 

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

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

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

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

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

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

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

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

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

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

�=�h�\�h�j�y�� �h�� �n�h�j�f�b�j�h�\�Z�g�b�b�� �m �f�e�Z�^�r�b�o �r�d�h�e�v�g�b�d�h�\�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�k�l�b����

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

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

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

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

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

�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y�� �j�Z�[�h�l�Z�� �j�Z�a�\�b�\�Z�_�l�� �m�� �h�[�m�q�Z�x�s�b�o�k�y �b�g�b�p�b�Z�l�b�\�m����

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

�n�Z�d�l�u�� �b�� �y�\�e�_�g�b�y���� �m�q�b�l�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�f�m�� �f�u�r�e�_�g�b�x���� �k�e�m�`�b�l�� �\�_�^�m�s�b�f��

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

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

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

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

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

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

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

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

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

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

�^�_�y�l�_�e�v�g�h�k�l�b���>41]. 

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

�h�l�g�_�k�l�b���k�e�_�^�m�x�s�b�_�� 

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

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

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

�h�p�_�g�b�\�Z�l�v���j�_�a�m�e�v�l�Z�l�u �k�\�h�_�c���j�Z�[�h�l�u�� 

�í�k�b�k�l�_�f�Z�l�b�q�_�k�d�h�_�� �h�k�m�s�_�k�l�\�e�_�g�b�_�� �m�q�Z�s�b�f�b�k�y�� �k�Z�f�h�d�h�g�l�j�h�e�y�� �a�Z��

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

�k�i�h�k�h�[�h�\���_�z���\�u�i�h�e�g�_�g�b�y�� 

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

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

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

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

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

�m�q�Z�s�_�]�h�k�y�����k�Z�f�h�h�[�j�Z�a�h�\�Z�g�b�x���b���l�\�h�j�q�_�k�l�\�m�� 

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

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

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

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

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

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

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

�l���^�����>41]. 

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

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

�x �i�h���h�[�j�Z�a�p�m�� 

�x �j�_�d�h�g�k�l�j�m�d�l�b�\�g�u�_�� 

�x �\�Z�j�b�Z�l�b�\�g�u�_�� 

�x �l�\�h�j�q�_�k�d�b�_���>����]. 

�D�Z�`�^�u�c���b�a���g�b�o���b�f�_�_�l���k�\�h�b���^�b�^�Z�d�l�b�q�_�k�d�b�_���p�_�e�b�� 

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

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

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

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

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

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

�r�d�h�e�v�g�b�d�h�\, �k�i�h�k�h�[�k�l�\�m�x�l �j�Z�a�\�b�l�b�x�� �\�g�m�l�j�_�g�g�b�o�� �f�h�l�b�\�h�\�� �d�� �i�h�a�g�Z�g�b�x. 

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

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

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

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

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

�n�h�j�f�b�j�m�x�l �_�]�h �l�\�h�j�q�_�k�d�m�x���e�b�q�g�h�k�l�v�� 

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

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

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

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

�<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �^�b�^�Z�d�l�b�q�_�k�d�h�c�� �p�_�e�b�� �\�u�^�_�e�y�x�l�� �k�e�_�^�m�x�s�b�_�� �\�b�^�u��

�k�Z�f�h�k�l�h�y�l�_�e�v�g�u�o���j�Z�[�h�l�� 

�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z���k���p�_�e�v�x���Z�d�l�m�Z�e�b�a�Z�p�b�b���a�g�Z�g�b�c. 

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

�\�\�_�^�_�g�b�_�f���g�h�\�h�]�h���f�Z�l�_�j�b�Z�e�Z���b���i�_�j�_�^���_�]�h���a�Z�d�j�_�i�e�_�g�b�_�f�����>�Z�g�g�Z�y���j�Z�[�h�l�Z���f�h�`�_�l��

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

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

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

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

�j�_�d�h�g�k�l�j�m�d�l�b�\�g�h-�\�Z�j�b�Z�l�b�\�g�h�]�h�� �o�Z�j�Z�d�l�_�j�Z�� �l�j�_�[�m�x�l�� �h�l�� �h�[�m�q�Z�x�s�b�o�k�y 

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

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

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

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

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

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

�K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y���j�Z�[�h�l�Z���k���p�_�e�v�x���h�k�\�h�_�g�b�y���g�h�\�u�o���a�g�Z�g�b�c. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�j�Z�a�\�b�l�b�y���m�f�_�g�b�c. 

�P�_�e�v�� �a�Z�d�j�_�i�e�_�g�b�y��- �a�Z�i�h�f�b�g�Z�g�b�_���� �k�b�k�l�_�f�Z�l�b�a�Z�p�b�y���� �h�[�h�[�s�_�g�b�_�� �b��

�i�j�Z�d�l�b�q�_�k�d�h�_ �i�j�b�f�_�g�_�g�b�_�� �a�g�Z�g�b�c�� �b�� �m�f�_�g�b�c���� �A�Z�d�j�_�i�e�_�g�b�_��- �i�j�h�p�_�k�k��

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

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

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

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

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

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

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

�o�Z�j�Z�d�l�_�j���>����]. 

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

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

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

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

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

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

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

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

�^�_�c�k�l�\�b�c�� 

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

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

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

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

�f�_�l�h�^�b�q�_�k�d�b�o���n�Z�d�l�h�j�h�\�����Z���b�f�_�g�g�h�� 

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

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

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

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

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

�d�h�l�h�j�u�f�b���h�[�m�q�Z�x�s�b�_�k�y �\�e�Z�^�_�x�l�� [41] 



29 
 

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

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

�x �d�h�g�d�j�_�l�g�h�k�l�v���p�_�e�b�� 

�x �h�i�j�_�^�_�e�_�g�g�u�c���i�h�j�y�^�h�d���\�u�i�h�e�g�_�g�b�y�� 

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

�d�e�Z�k�k�h�\;  

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

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

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h�f�m���i�h�a�g�Z�g�b�x���� 

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

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

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

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

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

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

�_�k�e�b�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �\�� �p�_�e�h�k�l�g�h�k�l�b�� �b�� �k�b�k�l�_�f�g�h�k�l�b���� �\�h�� �\�a�Z�b�f�h�k�\�y�a�b��

�i�j�_�i�h�^�Z�\�Z�g�b�y���b���m�q�_�g�b�y�� 

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

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

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

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

�b�g�b�p�b�Z�l�b�\�u���b���m�f�_�g�b�y���m�q�b�l�v�k�y���k�Z�f�h�k�l�h�y�l�_�e�v�g�h�� 

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

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

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

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

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

�j�Z�[�h�l�u �f�g�h�]�h�d�j�Z�l�g�h�� �h�[�j�Z�s�Z�l�v�k�y�� �a�Z�� �j�Z�a�t�y�k�g�_�g�b�y�f�b�� �d�� �m�q�b�l�_�e�x���� �<�k�_�� �w�l�h��

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

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

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

�m�q�b�l�_�e�_�f���g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\. 

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

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

�]�h�l�h�\�u�f�� �j�_�p�_�i�l�Z�f�� �b�� �r�Z�[�e�h�g�m���� �Z�� �l�j�_�[�m�x�l�� �i�j�b�f�_�g�_�g�b�y�� �a�g�Z�g�b�c�� �\�� �g�h�\�h�c��

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

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

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

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

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

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

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

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

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

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

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

�g�Z�m�q�b�e�b�k�v���k�Z�f�h�k�l�h�y�l�_�e�v�g�h���_�]�h���i�j�b�f�_�g�y�l�v���>47]. 

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

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

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

�h�[�m�q�Z�x�s�b�o�k�y, �k�\�y�a�Z�g�g�m�x�� �k�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�f�� �g�Z�\�u�d�h�\���� �^�h�k�l�b�`�_�g�b�_�f��

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

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

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

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

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

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

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

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

�g�_�h�[�o�h�^�b�f�m�x���d�Z�`�^�h�f�m���m�q�_�g�b�d�m�� 

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

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

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

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

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

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

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

�b���k�Z�f�h�k�l�h�y�l�_�e�v�g�h���h�p�_�g�b�\�Z�l�v���k�\�h�b���j�_�a�m�e�v�l�Z�l�u�� 

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

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

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

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

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

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

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

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

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

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

 

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

�b�g�g�h�\�Z�p�b�h�g�g�h�_�� �h�[�h�j�m�^�h�\�Z�g�b�_���� �I�j�b�f�_�j�h�f�� �y�\�e�y�x�l�k�y���� �h�\�_�j�o�_�^-�i�j�h�_�d�l�h�j�u, 

�p�b�n�j�h�\�u�_���f�b�d�j�h�k�d�h�i�u  �b���p�b�n�j�h�\�u�_���e�Z�[�h�j�Z�l�h�j�b�b���� 

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

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

�h�[�_�k�i�_�q�b�\�Z�x�s�b�o�� �\�u�i�h�e�g�_�g�b�_�� �l�j�_�[�h�\�Z�g�b�c�� �N�_�^�_�j�Z�e�v�g�h�]�h�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h��

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

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

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

�d�h�f�i�v�x�l�_�j�g�u�o���l�_�o�g�h�e�h�]�b�c��[37]. 

�H�k�g�h�\�g�u�_�� �b�g�n�h�j�f�Z�p�b�h�g�g�h-�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�_�� �j�_�k�m�j�k�u�� �i�j�_�^�k�l�Z�\�e�_�g�u��

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

�m�q�_�[�g�b�d�b�� �l�_�l�j�Z�^�b-�l�j�_�g�Z�`�_�j�u���� �l�_�l�j�Z�^�b-�i�j�Z�d�l�b�d�m�f�u�� �b�� �w�d�a�Z�f�_�g�Z�l�h�j�u����

�a�Z�^�Z�q�g�b�d�b���� �^�b�^�Z�d�l�b�q�_�k�d�b�_�� �b�� �f�_�l�h�^�b�q�_�k�d�b�_�� �m�q�_�[�g�u�_�� �i�h�k�h�[�b�y���� �Z�� �l�Z�d�`�_��

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

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

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

�k�j�_�^�k�l�\�Z��- �f�_�`�i�j�_�^�f�_�l�g�m�x�� 

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

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

�i�j�b�[�h�j�u���� �h�[�h�j�m�^�h�\�Z�g�b�_���� �b�g�k�l�j�m�f�_�g�l�u�� �I�j�h�]�j�Z�f�f�g�h-�Z�i�i�Z�j�Z�l�g�u�_ �k�j�_�^�k�l�\�Z��

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

�m�q�_�g�b�d�Z�� 

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

�Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�u�o�� �j�Z�[�h�q�b�o�� �f�_�k�l ���:�J�F���� �i�_�^�Z�]�h�]�Z�� �b�� �h�[�m�q�Z�x�s�b�o�k�y - 

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

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

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

�:�J�F�� �i�_�^�Z�]�h�]�Z - �w�l�h �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h-�h�j�b�_�g�l�b�j�h�\�Z�g�g�Z�y�� �k�h�\�h�d�m�i�g�h�k�l�v��

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

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

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

�\�h�k�i�b�l�Z�l�_�e�v�g�h�c���b���Z�^�f�b�g�b�k�l�j�Z�l�b�\�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���i�_�^�Z�]�h�]�Z�����j�b�k�� 3) [50]. 
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�J�b�k�m�g�h�d������- �:�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�_���j�Z�[�h�q�_�_���f�_�k�l�h���i�_�^�Z�]�h�]�Z���>50]. 

 

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

�b�g�g�h�\�Z�p�b�h�g�g�u�_�� 

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

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

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

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

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

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

�B�g�g�h�\�Z�p�b�h�g�g�u�_���k�j�_�^�k�l�\�Z���h�[�m�q�_�g�b�y���k�h�^�_�j�`�Z�l�� 

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

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

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

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

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

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

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

�D�� �b�g�g�h�\�Z�p�b�h�g�g�u�f�� �k�j�_�^�k�l�\�Z�f�� �h�[�m�q�_�g�b�y�� �f�h�`�g�h�� �h�l�g�_�k�l�b�� �b�� �p�b�n�j�h�\�u�_��

�e�Z�[�h�j�Z�l�h�j�b�b���� �P�b�n�j�h�\�u�_�� �e�Z�[�h�j�Z�l�h�j�b�b��- �w�l�h�� �b�g�g�h�\�Z�p�b�h�g�g�h�_�� �m�q�_�[�g�h�_��

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

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

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

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

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

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

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

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

�P�_�e�b���b�k�i�h�e�v�a�h�\�Z�g�b�y���p�b�n�j�h�\�h�c���e�Z�[�h�j�Z�l�h�j�b�b�� 

�x �h�k�m�s�_�k�l�\�e�y�l�v���g�h�\�u�_���i�h�^�o�h�^�u���\���h�[�m�q�_�g�b�b�� 

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

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

�l�\�h�j�q�_�k�d�h�]�h���i�h�l�_�g�p�b�Z�e�Z���h�[�m�q�Z�x�s�b�o�k�y; 

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

�h�[�t�_�d�l�h�\�����l�_�d�k�l�h�\�u�_�����Z�g�b�f�b�j�h�\�Z�g�g�u�_���f�h�^�_�e�b�����i�j�_�a�_�g�l�Z�p�b�b����[19]. 

�;�h�e�v�r�b�g�k�l�\�h�� �m�q�b�l�_�e�_�c���� �b�f�_�x�s�b�o�� �\�� �k�\�h�_�f�� �Z�j�k�_�g�Z�e�_�� �p�b�n�j�h�\�m�x��

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

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

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

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

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

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

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

�j�_�r�_�g�b�c���>����]. 

�M�q�_�[�g�u�c�� �w�d�k�i�_�j�b�f�_�g�l�� �\�� �g�Z�q�Z�e�v�g�h�c�� �r�d�h�e�_�� �± �w�l�h�� �h�l�j�Z�`�_�g�b�_�� �g�Z�m�q�g�h�]�h��

�f�_�l�h�^�Z�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �K�n�h�j�f�b�j�h�\�Z�g�g�u�_�� �\�� �o�h�^�_�� �i�j�h�\�_�^�_�g�b�y�� �w�d�k�i�_�j�b�f�_�g�l�Z��

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

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

�^�_�y�l�_�e�v�g�h�k�l�v�� 

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

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

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

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

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

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

�i�j�b�[�h�j�u��[44]. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�n�b�a�b�d�Z���� �o�b�f�b�y���� �[�b�h�e�h�]�b�y�� �b�� �h�d�j�m�`�Z�x�s�b�c�� �f�b�j���� �D�� �l�Z�d�b�f�� �e�Z�[�h�j�Z�l�h�j�b�y�f��

�h�l�g�h�k�y�l�k�y���� 

�E�Z�[�>�b�k�d���=�E�H�F�B�J�����F�h�[�b�e�v�g�Z�y���_�k�l�_�k�l�\�_�g�g�h-�g�Z�m�q�g�Z�y���e�Z�[�h�j�Z�l�h�j�b�y�� 

�<�� �f�h�[�b�e�v�g�h�c�� �_�k�l�_�k�l�\�_�g�g�h-�g�Z�m�q�g�h�c�� �e�Z�[�h�j�Z�l�h�j�b�b�� �E�Z�[�>�b�k�d �=�E�H�F�B�J��

���j�b�k�� 4) �k�� �f�m�e�v�l�b�k�_�g�k�h�j�g�u�f�� �j�_�]�b�k�l�j�Z�l�h�j�h�f�� �^�Z�g�g�u�o�� �r�d�h�e�v�g�b�d�b�� �f�e�Z�^�r�b�o�� �b��

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

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

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

�^�Z�l�q�b�d�h�\�����q�l�h���m�i�j�h�s�Z�_�l���i�j�h�p�_�k�k���i�j�h�\�_�^�_�g�b�y���w�d�k�i�_�j�b�f�_�g�l�h�\��[12]. 

 

�J�b�k�m�g�h�d�������± �?�k�l�_�k�l�\�_�g�g�h-�g�Z�m�q�g�Z�y���e�Z�[�h�j�Z�l�h�j�b�y�E�Z�[�>�b�k�d���=�E�H�F�B�J [12]. 
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�l�h�e�v�d�h�� �g�_�i�j�_�j�u�\�g�h�_�� �b�e�b�� �w�i�b�a�h�^�b�q�_�k�d�h�_�� �k�e�_�`�_�g�b�y�� �a�Z�� �h�k�g�h�\�g�u�f�b��

�f�_�l�_�h�j�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�a�m�q�Z�_�f�u�f�b���\���h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c��

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

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

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

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

�d�h�e�b�q�_�k�l�\�h�� �\�u�i�Z�\�r�b�o�� �h�k�Z�^�d�h�\���� �k�d�h�j�h�k�l�v�� �b�� �g�Z�i�j�Z�\�e�_�g�b�_�� �\�_�l�j�Z�� �>�Z�g�g�h�_��

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

�d�Z�d�����©�Y�\�e�_�g�b�y���i�j�b�j�h�^�u�ª�����©�Q�l�h���l�Z�d�Z�y���i�h�]�h�^�Z�ª�� 

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

�h�[�m�q�Z�x�s�b�o�k�y �f�h�^�m�e�v�g�Z�y�� �k�b�k�l�_�f�Z�� �� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �3rol�R�J�� �b�f�_�_�l�� �j�y�^��

�g�_�h�k�i�h�j�b�f�u�o�� �i�j�_�b�f�m�s�_�k�l�\�� �i�_�j�_�^�� �\�u�r�_�� �i�_�j�_�q�b�k�e�_�g�g�u�f�b�� �p�b�n�j�h�\�u�f�b��

�e�Z�[�h�j�Z�l�h�j�b�y�f�b�� 

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

�i�j�b�j�h�^�_���� �I�j�b�� �w�l�h�f�� �j�_�a�m�e�v�l�Z�l�u�� �b�a�f�_�j�_�g�b�c�� �f�h�]�m�l�� �[�u�l�v�� �h�[�j�Z�[�h�l�Z�g�u�� �b��

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

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

�w�d�k�i�_�j�b�f�_�g�l�h�\�� �3rol�R�J�� �i�h�a�\�h�e�y�_�l�� �i�h�\�u�k�b�l�v�� �m�j�h�\�_�g�v�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�k�l�b��

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

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

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

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

- �f�h�^�m�e�v�g�Z�y�� �k�b�k�l�_�f�Z�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �3rol�R�J�� �� �f�h�`�_�l�� �Z�d�l�b�\�g�h�� �i�j�b�f�_�g�y�l�k�y�� �\��

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

�l�Z�d���b���\���k�l�Z�j�r�_�c���r�d�h�e�Z�o�� 

�G�_�a�Z�\�b�k�b�f�h�k�l�v�� �f�h�^�m�e�_�c�� �p�b�n�j�h�\�h�c�� �e�Z�[�h�j�Z�l�h�j�b�b�� �k�h�a�^�Z�_�l��

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

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

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

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

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

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

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

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �i�j�h�\�_�^�z�g�g�h�]�h�� �k�j�Z�\�g�b�l�_�e�v�g�h�]�h�� �Z�g�Z�e�b�a�Z��

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

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

�K�� �i�h�f�h�s�v�x�� �w�l�h�c�� �p�b�n�j�h�\�h�c�� �e�Z�[�h�j�Z�l�h�j�b�b�� �f�h�`�g�h�� �b�a�m�q�Z�l�v�� �j�Z�a�g�u�_�� �l�_�f�u����

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

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

�w�n�n�_�d�l�b�\�g�_�_�� �\�k�_�o�� �y�\�e�y�_�l�k�y�� �f�h�^�m�e�v�g�Z�y�� �k�b�k�l�_�f�Z�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �3�U�R�O�R�J���� �l���� �d���� �\��

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

�]�e�Z�\�g�u�c�� �d�h�f�i�v�x�l�_�j���� �l���_���� �g�Z�� �d�h�f�i�v�x�l�_�j�� �m�q�b�l�_�e�y���� �;�h�e�_�_�� �l�h�]�h�� �3�U�R�O�R�J�� �f�h�`�_�l��

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

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

�^�Z�g�g�u�f�b���b���\�k�z���w�l�h���f�h�`�_�l���[�u�l�v���j�_�Z�e�b�a�h�\�Z�g�h���\���j�_�`�b�f�_���j�_�Z�e�v�g�h�]�h���\�j�_�f�_�g�b�����Q�l�h��

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

�H�j�]�Z�g�b�a�Z�p�b�y���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b, �g�Z���g�Z�r���\�a�]�e�y�^, �y�\�e�y�_�l�k�y��

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

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

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

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

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

�h�i�b�j�Z�e�b�k�v�� �g�Z�� �h�[�t�_�^�b�g�_�g�g�m�x �g�Z�f�b �k�o�_�f�m�� �:�� �b�f�_�g�g�h���g�Z���f�_�l�h�^�u���b�� �f�_�o�Z�g�b�a�f�u��

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

�i�j�h�p�_�k�k�m�Z�e�v�g�u�c���[�e�h�d�����j�b�k�������� 
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�H�j�]�Z�g�b�a�Z�p�b�y���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b���h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�J�b�k�m�g�h�d��9 �± �j�Z�a�\�_�j�g�m�l�Z�y �h�[�t�_�^�b�g�_�g�g�Z�y�� �f�h�^�_�e�v���h�j�]�Z�g�b�a�Z�p�b�b �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b���h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o��

�d�e�Z�k�k�h�\��

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

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

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

�F�h�l�b�\�Z�p�b�h�g�g�u�_��
�f�_�o�Z�g�b�a�f�u 

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

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

�¾ �N�h�j�f�b�j�h�\�Z�g�b�_���i�j�_�^�k�l�Z�\�e�_�g�b�c��
�h�[���m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b�� 

�¾ �I�h�[�m�`�^�_�g�b�_���d���i�h�k�l�Z�g�h�\�d�_��
�p�_�e�b�� 

�¾ �I�h�[�m�`�^�_�g�b�_���d���\�u�^�\�b�`�_�g�b�x��
�]�b�i�h�l�_�a�u�� 

�¾ �I�h�k�l�j�h�_�g�b�_���i�e�Z�g�Z��
�b�k�k�e�_�^�h�\�Z�g�b�y�� 

�¾ �J�_�]�m�e�b�j�h�\�Z�g�b�_��
�f�_�`�e�b�q�g�h�k�l�g�u�o���b��
�f�_�`�]�j�m�i�i�h�\�u�o���h�l�g�h�r�_�g�b�c�� 

�¾ �I�h�h�s�j�_�g�b�_�� 

�¾ �<�h�\�e�_�q�_�g�b�_���\���m�q�_�[�g�h-
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�m�x���^�_�y�l�_�e�v�g�h�k�l�v�� 
���h�[�m�q�Z�x�s�b�_�k�y���a�g�Z�d�h�f�y�l�k�y���k���k�b�k�l�_�f�Z�f�b��
�r�d�Z�e���i�j�b���b�a�f�_�j�_�g�b�b���j�Z�a�e�b�q�g�u�o��
�i�h�d�Z�a�Z�l�_�e�_�c���\���R�Q-�O�L�Q�H���j�_�`�b�f�_����
�I�h�y�\�e�y�_�l�k�y���\�h�a�f�h�`�g�h�k�l�v���i�h�e�m�q�_�g�b�y��
�l�h�q�g�u�o���j�_�a�m�e�v�l�Z�l�h�\���i�h�d�Z�a�Z�g�b�c�����:��
�a�g�Z�q�b�l���b���w�d�k�i�_�j�b�f�_�g�l���k�l�Z�g�h�\�b�l�k�y��
�b�g�l�_�j�_�k�g�_�_�� 

�¾ �>�_�e�_�]�b�j�h�\�Z�g�b�_���i�h�e�g�h�f�h�q�b�c�� 
(�h�i�l�b�f�Z�e�v�g�h���i�j�h�\�h�^�b�l�v���w�d�k�i�_�j�b�f�_�g�l���\��
�i�Z�j�_�����W�l�h���i�h�a�\�h�e�y�_�l���j�Z�a�]�j�Z�g�b�q�b�\�Z�l�v��
�i�h�e�g�h�f�h�q�b�y�������c���m�q�Z�s�b�c�k�y���i�j�h�\�h�^�b�l��
�w�d�k�i�_�j�b�f�_�g�l�������c���n�b�d�k�b�j�m�_�l���^�Z�g�g�u�_���b��
�\�u�k�l�j�Z�b�\�Z�_�l���]�j�Z�n�b�d���� 

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

�¾ �K�i�h�k�h�[�g�h�k�l�v���h�k�h�a�g�Z�\�Z�l�v���b��
�m�i�j�Z�\�e�y�l�v���k�h�[�k�l�\�_�g�g�h�c��
�m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��
�^�_�y�l�_�e�v�g�h�k�l�v�x 

�¾ �J�Z�a�\�b�l�b�_���k�i�h�k�h�[�g�h�k�l�b���d��
�k�Z�f�h�h�j�]�Z�g�b�a�Z�p�b�b 

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

�¾ �B�g�^�b�\�b�^�m�Z�e�v�g�Z�y�� 
�¾ �=�j�m�i�i�h�\�Z�y 

�¾ �M�k�l�g�Z�y 
�¾ �I�b�k�v�f�_�g�g�Z�y 
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�G�Z�� �g�Z�r�� �\�a�]�e�y�^���� �m�i�j�Z�\�e�_�g�b�_�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x��

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

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

�D�� �f�h�l�b�\�Z�p�b�h�g�g�u�f�� �f�_�o�Z�g�b�a�f�Z�f�� �f�h�`�g�h�� �h�l�g�_�k�l�b�� �i�h�[�m�`�^�_�g�b�_��

�h�[�m�q�Z�x�s�b�o�k�y�� �d�� �h�k�m�s�_�k�l�\�e�_�g�b�x�� �m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �a�Z��

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

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

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

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

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

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

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

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

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

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

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

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

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

�j�Z�a�t�y�k�g�_�g�b�_�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�c�� �b�� �h�[�s�_�k�l�\�_�g�g�h�c�� �a�g�Z�q�b�f�h�k�l�b�� �m�q�_�[�g�h-

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b�� 

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

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

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

�J�Z�k�k�f�h�l�j�b�f, �d�Z�d���h�g�b���j�Z�[�h�l�Z�x�l���b���q�_�f���f�h�]�m�l���i�h�f�h�q�v���m�q�b�l�_�e�x�� 

�x �<�h�\�e�_�q�_�g�b�_�� �\�� �m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�m�x�� �^�_�y�l�_�e�v�g�h�k�l�v��  

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

�b�a�f�_�j�_�g�b�b�� �j�Z�a�e�b�q�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �\�� �R�Q-line �j�_�`�b�f�_���� �F�h�^�m�e�v�g�Z�y�� �k�b�k�l�_�f�Z��

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

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

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

�w�d�k�i�_�j�b�f�_�g�l�Z��  

�x �>�_�e�_�]�b�j�h�\�Z�g�b�_�� �i�h�e�g�h�f�h�q�b�c: �h�i�l�b�f�Z�e�v�g�_�_�� �\�k�_�]�h�� �i�j�h�\�h�^�b�l�v��

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

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

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

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

�x �J�Z�k�r�b�j�_�g�b�_�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�k�l�b��  �a�Z �k�q�_�l�� �l�h�]�h���� �q�l�h�� �d�Z�`�^�u�c��

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

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

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

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

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

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

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

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

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

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

�^�Z�g�g�u�_���b�e�b���m�^�Z�e�b�l�v���b�o���� 

�K�� �i�j�b�f�_�g�_�g�b�_�f�� �f�h�^�m�e�v�g�h�c�� �k�b�k�l�_�f�u�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �i�j�h�b�k�o�h�^�b�l����

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

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

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

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

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

�D�� �f�h�l�b�\�Z�p�b�h�g�g�u�f�� �f�_�o�Z�g�b�a�f�Z�f�� �h�l�g�h�k�b�l�k�y�� �i�h�[�m�`�^�_�g�b�_�� �h�[�m�q�Z�x�s�b�o�k�y 

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

�^�_�y�l�_�e�v�g�h�k�l�b�� �a�Z�� �k�q�z�l�� �\�u�y�\�e�_�g�b�y�� �b�� �\�h�a�^�_�c�k�l�\�b�y �g�Z�� �b�o�� �b�g�l�_�j�_�k�u����

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

�w�d�k�i�_�j�b�f�_�g�l�h�\���� �d�Z�d�� �\�� �j�_�`�b�f�_�� �R�Q-�O�L�Q�H���� �l�Z�d�� �b�� �i�j�h�\�_�^�_�g�b�_�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �a�Z��

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

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

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

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

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

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

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

�i�j�h�y�\�b�l�v�� �k�\�h�b�� �k�i�h�k�h�[�g�h�k�l�b�� �b�� �^�Z�`�_�� �l�\�h�j�q�_�k�d�b�� �i�h�^�h�c�l�b�� �d�� �j�_�r�_�g�b�x�� �a�Z�^�Z�q�b 

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

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

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

�^�_�y�l�_�e�v�g�h�k�l�v�x�����k�Z�f�h�h�j�]�Z�g�b�a�Z�p�b�y���b���k�Z�f�h�j�_�]�m�e�y�p�b�y��[2]. 

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

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

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

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

�^�_�y�l�_�e�v�g�h�k�l�b�� 

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

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

�b�k�i�h�e�v�a�h�\�Z�l�v�� �� �i�j�_�a�_�g�l�Z�p�b�x���� �L�h�� �_�k�l�v�� �i�h�� �h�d�h�g�q�Z�g�b�x �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��

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

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

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

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

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

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

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

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

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

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

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

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�v�x���h�[�m�q�Z�x�s�b�o�k�y: 

�x �K�h�h�l�\�_�l�k�l�\�m�x�l�� �h�k�h�[�_�g�g�h�k�l�y�f�� �h�j�]�Z�g�b�a�Z�p�b�b�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c��

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

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

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

�f�h�l�b�\�Z�p�b�y�����d�h�h�j�^�b�g�Z�p�b�y�����d�h�g�l�j�h�e�v��. 

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

 �<���q�b�k�e�h���j�_�d�h�f�_�g�^�h�\�Z�g�g�u�o���i�j�h�]�j�Z�f�f �\���g�Z�q�Z�e�v�g�h�c���r�d�h�e�_���\�o�h�^�b�l 11 

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

�x �©�R�d�h�e�Z���J�h�k�k�b�ª 

�x �©�R�d�h�e�Z�����������ª 

�x �H�[�j�Z�a�h�\�Z�l�_�e�v�g�Z�y���i�j�h�]�j�Z�f�f�Z���i�h���k�b�k�l�_�f�_���G���<�����A�Z�g�d�h�\�Z���� 

�x �©�=�Z�j�f�h�g�b�y�ª 

�x �©�I�_�j�k�i�_�d�l�b�\�g�Z�y���g�Z�q�Z�e�v�g�Z�y���r�d�h�e�Z�ª 

�x �©�G�Z�q�Z�e�v�g�Z�y���r�d�h�e�Z���������\�_�d�Z�ª���i�h�^���j�_�^�Z�d�p�b�_�c���G���<�����<�b�g�h�]�j�Z�^�h�\�h�c 

�x �H�[�j�Z�a�h�\�Z�l�_�e�v�g�Z�y���i�j�h�]�j�Z�f�f�Z���>���;���W�e�v�d�h�g�b�g�Z���± �<���<�����>�Z�\�u�^�h�\�Z 

�x �©�I�_�j�k�i�_�d�l�b�\�Z�ª 

�x �©�D�e�Z�k�k�b�q�_�k�d�Z�y���g�Z�q�Z�e�v�g�Z�y���r�d�h�e�Z�ª 

�x �©�I�e�Z�g�_�l�Z���a�g�Z�g�b�c�ª 

�x �©�B�g�g�h�\�Z�p�b�h�g�g�Z�y���g�Z�q�Z�e�v�g�Z�y���r�d�h�e�Z�ª 

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

�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�_���i�j�h�]�j�Z�f�f�u�����d�Z�d�����©�R�d�h�e�Z���J�h�k�k�b�b�ª�����©�=�Z�j�f�h�g�b�y�ª�����©�R�d�h�e�Z��
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���������ª�����©�I�_�j�k�i�_�d�l�b�\�Z�ª�����H�[�j�Z�a�h�\�Z�l�_�e�v�g�Z�y���i�j�h�]�j�Z�f�f�Z���i�h���k�b�k�l�_�f�_���G���<�����A�Z�g�d�h�\�Z����

�H�[�j�Z�a�h�\�Z�l�_�e�v�g�Z�y���i�j�h�]�j�Z�f�f�Z���>���;���W�e�v�d�h�g�b�g�Z���± �<���<�����>�Z�\�u�^�h�\�Z�����i�j�b�e�����<). 

�<�� �]�b�f�g�Z�a�b�b�� �‹������ �b�f���� �:���G���� �D�m�e�Z�d�h�\�Z�� �g�Z�b�[�h�e�_�_�� �i�j�_�^�i�h�q�l�b�l�_�e�v�g�u�� �l�Z�d�b�_��

�i�j�h�]�j�Z�f�f�u�����d�Z�d�����©�=�Z�j�f�h�g�b�y�ª�����©�R�d�h�e�Z���J�h�k�k�b�b�ª�� 

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

�w�d�k�i�_�j�b�f�_�g�l�h�\�� �3�U�R�O�R�J�� �y�\�e�y�x�l�k�y�� �^�h�i�h�e�g�_�g�b�_�f�� �d�� �b�a�m�q�_�g�b�x�� �l�_�f�� �� �i�h��

�H�d�j�m�`�Z�x�s�_�f�m�� �f�b�j�m���� �W�d�k�i�_�j�b�f�_�g�l�u���� �d�h�l�h�j�u�_�� �i�j�h�\�h�^�y�l�k�y�� �k�� �i�j�b�f�_�g�_�g�b�_�f��

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

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

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

�i�_�j�_�q�b�k�e�_�g�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �i�j�h�]�j�Z�f�f���� �L�_�f�Z���� �©�K�h�e�g�p�_-�b�k�l�h�q�g�b�d�� �k�\�_�l�Z�ª��

�b�e�b�� �©�K�\�_�l���� �K�\�h�c�k�l�\�Z�� �k�\�_�l�h�\�h�]�h�� �e�m�q�Z���� �H�k�\�_�s�_�g�g�h�k�l�v�ª�� �\�o�h�^�b�l�� �\�� �j�Z�a�^�_�e��

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

�i�j�h�]�j�Z�f�f�u�� �©�R�d�h�e�Z�� �J�h�k�k�b�b�ª���� �J�Z�k�k�f�h�l�j�b�f�� �h�k�h�[�_�g�g�h�k�l�b�� �k�h�^�_�j�`�Z�g�b�y��

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

�b�a�m�q�_�g�b�_�� �^�Z�g�g�h�]�h�� �j�Z�a�^�_�e�Z�� �h�l�\�h�^�b�l�k�y�� ������ �q�Z�k�h�\���� �L�_�f�Z�� �©�K�h�e�g�p�_�� �± �b�k�l�h�q�g�b�d��

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

�m�e�h�`�b�l�v�� �d�Z�d�� �l�_�h�j�_�l�b�q�_�k�d�b�c���� �l�Z�d�� �b�� �i�j�Z�d�l�b�q�_�k�d�b�c�� �f�Z�l�_�j�b�Z�e��

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

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

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

�m�k�\�h�b�l�v�� �^�Z�g�g�u�c�� �f�Z�l�_�j�b�Z�e���� �L�Z�d�`�_�� �^�e�y�� �e�m�q�r�_�]�h�� �m�k�\�h�_�g�b�y�� �l�_�f�u�� �©�K�\�_�l����

�K�\�h�c�k�l�\�Z�� �k�\�_�l�h�\�h�]�h�� �e�m�q�Z���� �H�k�\�_�s�_�g�g�h�k�l�v�ª�� �\�Z�`�g�h �b�k�i�h�e�v�a�h�\�Z�l�v�� �b��

�b�g�g�h�\�Z�p�b�h�g�g�h�_���h�[�h�j�m�^�h�\�Z�g�b�_�������B�g�g�h�\�Z�p�b�h�g�g�h�_���h�[�h�j�m�^�h�\�Z�g�b�_�����\���l�h�f���q�b�k�e�_���b��

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

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

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

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

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

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

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

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

�k�l�j�m�d�l�m�j�u���m�j�h�d�Z: 

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

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

�x �I�e�Z�g�b�j�h�\�Z�g�b�_���� �H�i�j�_�^�_�e�b�l�v�� �f�Z�l�_�j�b�Z�e�� �^�e�y�� �b�a�m�q�_�g�b�y����

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

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

�^�_�y�l�_�e�v�g�h�k�l�b���h�[�m�q�Z�x�s�b�o�k�y���� 

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

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

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

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

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

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

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

�h�[�m�q�Z�x�s�b�o�k�y. 

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

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

�\�Z�j�b�Z�p�b�c���i�j�h�\�_�^�_�g�b�y���m�j�h�d�Z���� 

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

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

�b�k�k�e�_�^�h�\�Z�g�b�y�� 

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

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

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

�I�j�b�� �i�e�Z�g�b�j�h�\�Z�g�b�b�� �l�_�f�u�� �©�K�\�_�l���� �K�\�h�c�k�l�\�Z�� �k�\�_�l�h�\�h�]�h�� �e�m�q�Z����

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

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

�i�h�g�y�l�b�_�� �h�k�\�_�s�_�g�g�h�k�l�b���� �L�Z�d�`�_�� �g�Z�� �^�Z�g�g�h�f�� �w�l�Z�i�_�� �\�Z�`�g�h�� �i�j�h�^�m�f�Z�l�v���� �d�Z�d�b�f��

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

�n�j�h�g�l�Z�e�v�g�h�c�����i�Z�j�g�h�c�����b�e�b���b�g�^�b�\�b�^�m�Z�e�v�g�h�c���n�h�j�f�_���� 

�Q�l�h�[�u�� �h�[�_�k�i�_�q�b�l�v�� �\�u�i�h�e�g�_�g�b�_ �n�m�g�d�p�b�b�� �f�h�l�b�\�Z�p�b�b�� �\�Z�`�g�h��

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

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

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

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

�L�y�g�_�l�k�y���\���h�d�g�h���a�h�e�h�l�h�_���i�h�e�h�l�g�h�� 

�D�j�Z�k�g�Z�y���^�_�\�b�p�Z�����]�m�e�y�_�l���i�h���g�_�[�m�� 

�E�_�l�h�f���]�j�_�_�l���± �a�b�f�h�c���o�h�e�h�^�b�l���� 

���K�h�e�g�p�_�� 

�M�q�b�l�_�e�v���a�Z�^�Z�_�l���k�e�_�^�m�x�s�b�_���h�i�j�h�k�u�� 

�Q�l�h���l�Z�d�h�_���k�h�e�g�p�_�" 

�I�j�h�q�_�f�m���k�h�e�g�p�_���k�\�_�l�b�l���b���]�j�_�_�l�" 

�D�Z�d���j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y���k�\�_�l�����b���d�Z�d�b�_���i�j�_�i�y�l�k�l�\�b�y���f�h�]�m�l���_�]�h���h�k�l�Z�g�h�\�b�l�v�" 

�D�Z�d���i�j�h�b�k�o�h�^�b�l���k�f�_�g�Z���^�g�y���b���g�h�q�b�" 

�D�Z�d���i�j�h�b�k�o�h�^�b�l���k�f�_�g�Z���\�j�_�f�_�g���]�h�^�Z�" 

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

�Z�[�k�l�j�Z�d�l�g�u�o�� �i�h�g�y�l�b�c�� �b�� �i�_�j�_�c�l�b�� �d�� �[�h�e�_�_�� �l�h�q�g�u�f�� �i�h�g�y�l�b�y�f���� �G�Z�i�j�b�f�_�j���� �d��

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

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

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

�^�h�k�l�h�\�_�j�g�u�_���j�_�a�m�e�v�l�Z�l�u���� 

�L�Z�d�`�_�� �i�j�b�� �j�Z�k�k�f�h�l�j�_�g�b�b�� �n�m�g�d�p�b�b�� �f�h�l�b�\�Z�p�b�b�� �f�u�� �\�b�^�b�f���� �q�l�h�� �\�Z�`�g�u�f��

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

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

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

�x �Q�l�h���l�Z�d�h�_���k�\�_�l�" 
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�x �D�Z�d�b�_���l�Z�c�g�u���l�Z�b�l���\���k�_�[�_���k�\�_�l�" 

�x �D�Z�d�b�f���[�u�\�Z�_�l���k�\�_�l�" 

�x �Q�l�h���l�Z�d�h�_���h�k�\�_�s�_�g�g�h�k�l�v�" 

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

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

�x �<���q�_�f���b�a�f�_�j�y�_�l�k�y���h�k�\�_�s�_�g�g�h�k�l�v�" 

�x �D�Z�d�b�_���b�a�f�_�j�_�g�b�y���m���\�Z�k���i�h�e�m�q�b�e�b�k�v�" 

�x �K�d�h�e�v�d�h�� �e�x�d�k�h�\�� �k�h�k�l�Z�\�e�y�_�l�� �h�k�\�_�s�_�g�g�h�k�l�v�� �\�� �d�e�Z�k�k�_�� �i�j�b��

�\�u�d�e�x�q�_�g�g�h�f���k�\�_�l�_�"���K�d�h�e�v�d�h���i�j�b���\�d�e�x�q�_�g�g�h�f���k�\�_�l�_�" 

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

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

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

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

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

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

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

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

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

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

�^�h�d�Z�a�u�\�Z�x�l�k�y���� 

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

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

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

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

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

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

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

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

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

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

�h�k�l�Z�e�v�g�u�f���m�q�Z�s�b�f�k�y�� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�r�d�h�e�v�g�b�d�h�\�� 

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

�j�_�a�m�e�v�l�Z�l�u�� �i�j�h�\�_�^�_�g�g�h�]�h�� �h�i�u�l�Z�� �‹���� �b�� �‹������ �?�k�e�b�� �j�_�a�m�e�v�l�Z�l�u��
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�©�K�\�_�l���� �K�\�h�c�k�l�\�Z�� �k�\�_�l�h�\�h�]�h�� �e�m�q�Z���� �H�k�\�_�s�_�g�g�h�k�l�v�ª�� �h�l�g�h�k�b�l�k�y �h�a�g�Z�d�h�f�e�_�g�b�_��

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

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

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

�l�Z�d�`�_�� �i�h�^�]�h�l�h�\�d�Z�� �b�� �a�Z�s�b�l�Z�� �b�l�h�]�h�\�h�]�h�� �i�j�h�^�m�d�l�Z���� �I�j�h�^�m�d�l�h�f��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �y�\�e�y�_�l�k�y���� �g�h�\�h�_�� �a�g�Z�g�b�_���� �L�Z�d�`�_�� �d��

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

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

�i�h�g�y�l�b�c�����d�Z�d���k�\�_�l�����b�k�l�h�q�g�b�d�b���k�\�_�l�Z�����k�\�h�c�k�l�\�Z���k�\�_�l�h�\�h�]�h���e�m�q�Z�����G�_�f�Z�e�h�\�Z�`�g�u�f��

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

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

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

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

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

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

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

 

���������:�g�Z�e�b�a���j�_�a�m�e�v�l�Z�l�h�\���b�k�k�e�_�^�h�\�Z�g�b�y  

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

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

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

�h�p�_�g�b�\�Z�g�b�y:  

�x �>�h�k�l�m�i�g�h�k�l�v�����e�h�]�b�q�g�h�k�l�v���j�_�d�h�f�_�g�^�Z�p�b�c; 

�x �K�h�h�l�\�_�l�k�l�\�b�_���\�k�_�f���n�m�g�d�p�b�y�f���m�i�j�Z�\�e�_�g�b�y; 

�x �I�j�h�k�l�h�l�Z���i�j�b�f�_�g�_�g�b�y; 

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

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

�g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\. 

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

�± �w�l�h���f�Z�d�k�b�f�Z�e�v�g�u�c���[�Z�e�e���i�h���d�j�b�l�_�j�b�x.  

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

�]�b�f�g�Z�a�b�b�� �‹������ �b�f���� �:���G���D�m�e�Z�d�h�\�Z ���i�j�b�e.�=������ �W�d�k�i�_�j�l�Z�f�b�� �\�u�k�l�m�i�b�e�b�� �m�q�b�l�_�e�y 

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

�L�Z�[�e�b�p�Z 2 �± �W�d�k�i�_�j�l�u 
 
�N�B�H���w�d�k�i�_�j�l�Z �>�h�e�`�g�h�k�l�v �G�Z�b�f�_�g�h�\�Z�g�b�_��

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

�K�b�\�Z�r���?�e�_�g�Z��
�F�b�o�Z�c�e�h�\�g�Z 

�D�e�Z�k�k�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v��
���:���d�e�Z�k�k�Z 

�=�b�f�g�Z�a�b�y���‹�������b�f��
�:���G���D�m�e�Z�d�h�\�Z�� 

�A�Z�o�Z�j�h�\�Z���L�Z�l�v�y�g�Z��
�:�e�_�d�k�Z�g�^�j�h�\�g�Z�� 

�D�e�Z�k�k�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v��
���;���d�e�Z�k�k�Z 

�=�b�f�g�Z�a�b�y���‹�������b�f��
�:���G���D�m�e�Z�d�h�\�Z 

�K�_�j�x�d�h�\�Z���B�j�b�g�Z��
�:�e�_�d�k�Z�g�^�j�h�\�g�Z�� 

�D�e�Z�k�k�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v��
���<���d�e�Z�k�k�Z 

�=�b�f�g�Z�a�b�y���‹�������b�f��
�:���G���D�m�e�Z�d�h�\�Z 

�L�b�f�h�n�_�_�\�Z���E�Z�j�b�k�Z��
�?�\�]�_�g�v�_�\�g�Z�� 

�D�e�Z�k�k�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v��
2�=���d�e�Z�k�k�Z 

�=�b�f�g�Z�a�b�y���‹�������b�f��
�:���G���D�m�e�Z�d�h�\�Z 

�B�d�h�g�h�\�b�q���G�Z�l�Z�e�v�y��
�F�b�o�Z�c�e�h�\�g�Z�� 

�D�e�Z�k�k�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v��
���>���d�e�Z�k�k�Z 

�=�b�f�g�Z�a�b�y���‹�������b�f��
�:���G���D�m�e�Z�d�h�\�Z 

 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �w�d�k�i�_�j�l�g�h�c�� �h�p�_�g�d�b�� �j�Z�a�j�Z�[�h�l�Z�g�g�u�o��

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

�H�[�s�Z�y���k�m�f�f�Z���[�Z�e�e�h�\���i�h���w�d�k�i�_�j�l�g�h�c���h�p�_�g�d�_���k�h�k�l�Z�\�b�e�Z���������� �[�Z�e�e�Z�� 

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

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

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

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

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

�g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\�� 

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

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

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

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

�r�d�h�e�v�g�b�d�h�\�����Z���b�f�_�g�g�h�� 

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

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

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

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

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

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

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

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

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

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

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

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

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

�©�H�d�j�m�`�Z�x�s�b�c���f�b�j�ª�����g�Z�i�j�b�f�_�j���P�H�J�u�����p�b�n�j�h�\�u�_���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�_���j�_�k�m�j�k�u��. 

(�j�b�k������). 

 



64 
 

 

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

 

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

�k�^�_�e�Z�l�v���k�e�_�^�m�x�s�b�_���\�u�\�h�^�u���� 

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

�y�\�e�y�_�l�k�y�� �h�\�e�Z�^�_�g�b�_�� �f�e�Z�^�r�b�f�b�� �r�d�h�e�v�g�b�d�Z�f�b�� �m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��

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

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

�d�h�g�_�q�g�h�]�h���i�j�h�^�m�d�l�Z�� 

�I�j�b�� �b�a�m�q�_�g�b�b�� �h�d�j�m�`�Z�x�s�_�]�h�� �f�b�j�Z�� �[�h�e�v�r�h�_�� �a�g�Z�q�_�g�b�_�� �^�e�y�� �f�e�Z�^�r�b�o��

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

�e�Z�[�h�j�Z�l�h�j�b�b�� �i�h�f�h�]�Z�x�l�� �e�m�q�r�_�� �m�k�\�h�b�l�v�� �b�a�m�q�Z�_�f�m�x�� �l�_�f�m���� �j�Z�a�h�[�j�Z�l�v�k�y �k��

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

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

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

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

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

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

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

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

�r�d�h�e�v�g�b�d�h�\. �I�j�b�� �h�j�]�Z�g�b�a�Z�p�b�b�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c�� �j�Z�[�h�l�u�� �\�Z�`�g�h�� �k�h�[�e�x�^�Z�l�v��

�k�e�_�^�m�x�s�b�_�� �l�j�_�[�h�\�Z�g�b�y���� �d�h�g�d�j�_�l�g�h�k�l�v�� �p�_�e�b�� �i�j�b�� �i�e�Z�g�b�j�h�\�Z�g�b�b��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b �f�e�Z�^�r�b�o���r�d�h�e�v�g�b�d�����h�i�j�_�^�_�e�_�g�g�u�c���i�h�j�y�^�h�d��

�\�u�i�h�e�g�_�g�b�y�� �i�h�k�l�Z�\�e�_�g�g�u�o�� �m�q�b�l�_�e�_�f�� �a�Z�^�Z�q���� �J�Z�a�j�Z�[�h�l�Z�g�g�u�_�� �a�Z�^�Z�g�b�y�� �^�h�e�`�g�u��

�k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v�� �m�q�_�[�g�u�f�� �\�h�a�f�h�`�g�h�k�l�y�f�� �h�[�m�q�Z�x�s�b�o�k�y���� �h�[�_�k�i�_�q�b�\�Z�l�v��

�j�Z�a�\�b�l�b�_�� �i�h�a�g�Z�\�Z�l�_�e�v�g�u�o�� �k�i�h�k�h�[�g�h�k�l�_�c�� �h�[�m�q�Z�x�s�b�o�k�y �b�� �n�h�j�f�b�j�h�\�Z�l�v��

�i�j�b�\�u�q�d�b���d���k�Z�f�h�k�l�h�y�l�_�e�v�g�h�f�m���i�h�a�g�Z�g�b�x���f�b�j�Z�� 

�H�[�h�[�s�_�g�g�Z�y�� �f�h�^�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x��

�h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\�����G�����F�����;�h�j�u�l�d�h�����<�����:�����R�l�h�n�Z�����:���<�����D�Z�j�i�h�\�Z��

�h�l�j�Z�`�Z�_�l�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�_ �m�i�j�Z�\�e�y�x�s�_�c ���m�q�b�l�_�e�v�� �b�� �m�i�j�Z�\�e�y�_�f�h�c ���m�q�_�g�b�d�� 

�k�b�k�l�_�f�� �m�i�j�Z�\�e�_�g�b�y���� �h�l�j�Z�`�Z�_�l�� �k�h�\�h�d�m�i�g�h�k�l�v�� �f�_�l�h�^�h�\�� �k�j�_�^�k�l�\���� �f�_�o�Z�g�b�a�f�h�\����

�\�e�b�y�x�s�b�o�� �g�Z�� �i�h�e�m�q�_�g�b�_�� �i�h�e�h�`�b�l�_�e�v�g�h�]�h�� �j�_�a�m�e�v�l�Z�l�Z �m�q�Z�s�b�f�b�k�y�� �g�Z�q�Z�e�v�g�u�o��

�d�e�Z�k�k�h�\���� �Z�� �b�f�_�g�g�h�� �f�_�l�h�^�h�\�� �j�_�n�e�_�d�k�b�\�g�h�]�h�� �m�i�j�Z�\�e�_�g�b�y�� �b�� �f�_�o�Z�g�b�a�f�h�\ 

�j�_�n�e�_�d�k�b�\�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �m�q�_�g�b�d�Z���� �>�Z�g�g�u�_�� �f�_�l�h�^�u���i�h�a�\�h�e�y�x�l �i�j�h�k�e�_�^�b�l�v��

�d�Z�d�� �\�h�a�f�h�`�g�h�k�l�b�� �j�Z�a�\�b�l�b�y�� �k�Z�f�h�h�j�]�Z�g�b�a�Z�p�b�b���� �l�Z�d�� �b�� �\�h�a�f�h�`�g�h�k�l�b�� �j�Z�a�\�b�l�b�y��

�h�l�\�_�l�k�l�\�_�g�g�h�k�l�b�� �\�� �i�j�h�p�_�k�k�_�� �i�j�h�\�_�^�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� 

�K�h�^�_�j�`�Z�g�b�_�� �^�Z�g�g�h�c�� �f�h�^�_�e�b�� �i�h�a�\�h�e�y�_�l�� �h�[�h�a�g�Z�q�b�l�v�� �k�l�j�m�d�l�m�j�m���� �h�k�g�h�\�g�u�_��

�g�Z�i�j�Z�\�e�_�g�b�y�� �b�� �f�_�l�h�^�u�� �m�i�j�Z�\�e�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x��

�h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\�� 
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�A�Z�d�e�x�q�_�g�b�_ 

�<�� �o�h�^�_�� �\�u�i�h�e�g�_�g�b�y�� �^�b�k�k�_�j�l�Z�p�b�h�g�g�h�c�� �j�Z�[�h�l�u�� �[�u�e�� �j�Z�k�k�f�h�l�j�_�g�� �i�j�h�p�_�k�k��

�m�i�j�Z�\�e�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �h�[�m�q�Z�x�s�b�o�k�y�� �g�Z�q�Z�e�v�g�u�o��

�d�e�Z�k�k�h�\�� �k�j�_�^�k�l�\�h�f�� �f�h�^�m�e�v�g�h�c�� �k�b�k�l�_�f�u�� �w�d�k�i�_�j�b�f�_�g�l�h�\���� �G�Z�� �k�h�\�j�_�f�_�g�g�h�f��

�w�l�Z�i�_���j�Z�a�\�b�l�b�y���h�[�j�Z�a�h�\�Z�g�b�y���h�^�g�b�f���b�a���i�j�b�h�j�b�l�_�l�g�u�o���b���\�Z�`�g�u�o���g�Z�i�j�Z�\�e�_�g�b�c���\��

�h�[�m�q�_�g�b�b�� �f�e�Z�^�r�b�o�� �r�d�h�e�v�g�b�d�h�\�� �y�\�e�y�_�l�k�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �^�_�y�l�_�e�v�g�h�k�l�v����

�I�j�h�[�e�_�f�Z���b�k�k�e�_�^�h�\�Z�g�b�y���a�Z�d�e�x�q�Z�e�Z�k�v���\���l�h�f�����q�l�h���k�m�s�_�k�l�\�m�_�l���f�g�h�`�_�k�l�\�h���n�h�j�f��

�b�� �f�_�l�h�^�h�\���� �^�e�y�� �j�_�Z�e�b�a�Z�p�b�b�� �i�j�h�p�_�k�k�Z�� �m�i�j�Z�\�e�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��

�^�_�y�l�_�e�v�g�h�k�l�v�x�� �f�e�Z�^�r�b�o�� �r�d�h�e�v�g�b�d�h�\���� �g�h�� �\�� �g�Z�m�q�g�h-�f�_�l�h�^�b�q�_�k�d�h�c�� �e�b�l�_�j�Z�l�m�j�_��

�g�_�^�h�k�l�Z�l�h�q�g�h�� �j�Z�a�j�Z�[�h�l�Z�g�u�� �j�_�d�h�f�_�g�^�Z�p�b�b�� �i�h�� �m�i�j�Z�\�e�_�g�b�x�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x�� �h�[�m�q�Z�x�s�b�o�k�y�� �g�Z�q�Z�e�v�g�u�o�� �d�e�Z�k�k�h�\�� �k��

�i�j�b�f�_�g�_�g�b�_�f�� �k�h�\�j�_�f�_�g�g�u�o�� �p�b�n�j�h�\�u�o�� �b�a�f�_�j�b�l�_�e�v�g�u�o�� �i�j�b�[�h�j�h�\��

���b�g�k�l�j�m�f�_�g�l�h�\���b���k�j�_�^�k�l�\���f�h�^�m�e�v�g�h�c���k�b�k�l�_�f�u���w�d�k�i�_�j�b�f�_�g�l�h�\��  

�I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�\�� �f�h�^�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��

�^�_�y�l�_�e�v�g�h�k�l�v�x���h�[�m�q�Z�x�s�b�o�k�y���g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\���F���G�����;�h�j�u�l�d�h���b���<���:�����R�l�h�n�Z��

�g�Z�b�[�h�e�v�r�b�c�� �b�g�l�_�j�_�k�� �m�� �g�Z�k�� �\�u�a�\�Z�e�� �k�h�^�_�j�`�Z�l�_�e�v�g�h-�i�j�h�p�_�k�k�m�Z�e�v�g�u�c�� �[�e�h�d . �<��

�o�h�^�_�� �l�_�h�j�_�l�b�q�_�k�d�h�]�h�� �Z�g�Z�e�b�a�Z�� �[�u�e�Z�� �i�h�k�l�h�j�h�_�g�Z �h�[�t�_�^�b�g�_�g�g�Z�y�� �f�h�^�_�e�v��

�m�i�j�Z�\�e�_�g�b�y���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�v�x���f�e�Z�^�r�b�o���r�d�h�e�v�g�b�d�h�\�� �G�Z���g�Z�r��

�\�a�]�e�y�^���� �m�i�j�Z�\�e�_�g�b�_�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x�� �h�[�m�q�Z�x�s�b�o�k�y��

�g�Z�q�Z�e�v�g�u�o�� �d�e�Z�k�k�h�\�� �k�l�j�h�b�l�k�y�� �g�Z�� �i�j�b�g�p�b�i�Z�o�� �h�[�t�_�^�b�g�_�g�g�h�c�� �g�Z�f�b�� �f�h�^�_�e�b���� �Z��

�b�f�_�g�g�h�� �g�Z�� �f�_�l�h�^�Z�o�� �j�_�n�e�_�d�k�b�\�g�h�]�h�� �m�i�j�Z�\�e�_�g�b�y�� �b�� �f�_�o�Z�g�b�a�f�Z�o�� �j�_�n�e�_�d�k�b�\�g�h�c��

�^�_�y�l�_�e�v�g�h�k�l�b���m�q�_�g�b�d�Z��  

�I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�\ �k�e�_�^�m�x�s�b�_ �f�h�^�m�e�v�g�u�_�� �k�b�k�l�_�f�u�� �w�d�k�i�_�j�b�f�_�g�l�h�\����

�?�k�l�_�k�l�\�_�g�g�h-�g�Z�m�q�g�Z�y�� �e�Z�[�h�j�Z�l�h�j�b�y�E�Z�[�>�b�k�d�� �=�E�H�F�B�J���� �?�k�l�_�k�l�\�_�g�g�h-�g�Z�m�q�g�Z�y��

�e�Z�[�h�j�Z�l�h�j�b�y�� �E�Z�[�>�b�k�d�;�b�h�e�h�]�b�y�� �e�Z�[�h�j�Z�l�h�j�b�y �©�F�_�l�_�h�k�l�Z�g�p�b�y�ª���� �P�b�n�j�h�\�Z�y��

�e�Z�[�h�j�Z�l�h�j�b�y�� �:�J�O�B�F�?�>�� ���������F�h�^�m�e�v�g�Z�y�� �k�b�k�l�_�f�Z�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �3rolog���� �f�u��

�k�^�_�e�Z�e�b�� �\�u�\�h�^���� �q�l�h�� �^�e�y�� �m�i�j�Z�\�e�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x 

�h�[�m�q�Z�x�s�b�o�k�y �i�h�^�o�h�^�y�l���\�k�_���f�h�^�m�e�v�g�u�_���k�b�k�l�_�f�u���w�d�k�i�_�j�b�f�_�g�l�h�\�����g�h���g�Z�b�[�h�e�_�_��

�i�h�^�o�h�^�y�s�_�c�� �y�\�e�y�_�l�k�y�� �f�h�^�m�e�v�g�Z�y�� �k�b�k�l�_�f�Z�� �w�d�k�i�_�j�b�f�_�g�l�h�\ Prolog. �K�� �i�h�f�h�s�v�x��

�w�l�h�c�� �p�b�n�j�h�\�h�c�� �e�Z�[�h�j�Z�l�h�j�b�b�� �f�h�`�g�h�� �b�a�m�q�Z�l�v�� �j�Z�a�g�u�_�� �l�_�f�u���� �\�o�h�^�y�s�b�o�� �\�� �d�m�j�k��



67 
 

�i�j�_�^�f�_�l�Z�� �©�H�d�j�m�`�Z�x�s�b�c�� �f�b�j�ª�� �>�Z�g�g�Z�y�� �e�Z�[�h�j�Z�l�h�j�b�y�� �h�k�g�Z�s�_�g�Z�� �j�Z�a�e�b�q�g�u�f�b��

�n�m�g�d�p�b�y�f�b���� �K�� �l�h�q�d�b�� �a�j�_�g�b�y�� �m�i�j�Z�\�e�_�g�b�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x��

�h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o�� �d�e�Z�k�k�h�\�� �w�n�n�_�d�l�b�\�g�_�_�� �\�k�_�o�� �y�\�e�y�_�l�k�y�� �f�h�^�m�e�v�g�Z�y��

�k�b�k�l�_�f�Z�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �3�U�R�O�R�J���� �l���� �d���� �\�� �k�b�k�l�_�f�_�� �i�j�_�^�m�k�f�h�l�j�_�g�u�� �n�m�g�d�p�b�b 

�k�h�o�j�Z�g�_�g�b�y�� �b�� �i�_�j�_�^�Z�q�b�� �\�k�_�o�� �^�Z�g�g�u�o���� �i�h�e�m�q�_�g�g�u�o�� �\�� �o�h�^�_�� �w�d�k�i�_�j�b�f�_�g�l�h�\��

�h�[�m�q�Z�x�s�b�o�k�y �g�Z���]�e�Z�\�g�u�c���d�h�f�i�v�x�l�_�j�����l���_�����g�Z���d�h�f�i�v�x�l�_�j���m�q�b�l�_�e�y�����;�h�e�_�_���l�h�]�h��

�k�b�k�l�_�f�Z�� �3�U�R�O�R�J�� �f�h�`�_�l�� �\�u�i�h�e�g�y�l�v�� �n�m�g�d�p�b�x�� �[�Z�a�u�� �^�Z�g�g�u�o�� �d�h�l�h�j�Z�y �i�h�a�\�h�e�y�_�l��

�\�h�a�\�j�Z�s�Z�l�v�k�y�� �d�� �i�j�h�^�_�e�Z�g�g�u�f�� �w�d�k�i�_�j�b�f�_�g�l�Z�f���� �i�h�a�\�h�e�y�_�l�� �k�j�Z�\�g�b�\�Z�l�v�� �j�Z�g�_�_��

�i�h�e�m�q�_�g�g�u�_���^�Z�g�g�u�_���k�� �g�h�\�u�f�b�� �^�Z�g�g�u�f�b�� �b�� �\�k�z�� �w�l�h�� �f�h�`�_�l���[�u�l�v�� �j�_�Z�e�b�a�h�\�Z�g�h���\��

�j�_�`�b�f�_���j�_�Z�e�v�g�h�]�h���\�j�_�f�_�g�b�����Q�l�h���y�\�e�y�_�l�k�y���m�^�h�[�g�u�f���k�j�_�^�k�l�\�h�f���^�e�y���m�q�b�l�_�e�y�� 

�B�l�h�]�h�f�� �i�j�h�\�_�^�_�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �y�\�e�y�x�l�k�y�� �j�Z�a�j�Z�[�h�l�Z�g�g�u�_��

�j�_�d�h�f�_�g�^�Z�p�b�b�� �i�h�� �m�i�j�Z�\�e�_�g�b�x�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x��

�h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o���d�e�Z�k�k�h�\�����<���o�h�^�_���i�h�e�m�q�_�g�b�y���w�d�k�i�_�j�l�g�h�c���h�p�_�g�d�b���g�Z�f�b��

�[�u�e�h�� �\�u�y�\�e�_�g�h�� �q�l�h�� �������� �m�q�b�l�_�e�_�c�� �k�h�]�e�Z�k�g�u�� �k�� �l�_�f���� �q�l�h�� �i�j�b�f�_�g�_�g�b�_��

�f�h�^�m�e�v�g�h�c�� �k�b�k�l�_�f�u�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �g�_�h�[�o�h�^�b�f�h�� �i�j�b�� �h�j�]�Z�g�b�a�Z�p�b�b��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�� �h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o�� �d�e�Z�k�k�h�\�� �L�Z�d�`�_��

�[�u�e�h�� �\�u�y�\�e�_�g�h���� �q�l�h�� �m�i�j�Z�\�e�_�g�b�_�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x��

�h�[�m�q�Z�x�s�b�o�k�y�� �g�Z�q�Z�e�v�g�u�o�� �d�e�Z�k�k�h�\�� �e�m�q�r�_�� �\�k�_�]�h�� �k�l�j�h�b�l�v�� �g�Z�� �f�_�l�h�^�Z�o��

�j�_�n�e�_�d�k�b�\�g�h�]�h�� �m�i�j�Z�\�e�_�g�b�y�� �b�� �f�_�o�Z�g�b�a�f�Z�o�� �j�_�n�e�_�d�k�b�\�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b��

�m�q�_�g�b�d�Z�����F�u���j�_�d�h�f�_�g�^�m�_�f���i�j�b���h�j�]�Z�g�b�a�Z�p�b�b���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b��

�h�[�m�q�Z�x�s�b�o�k�y�� �g�Z�q�Z�e�v�g�u�o�� �d�e�Z�k�k�h�\�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �f�h�^�m�e�v�g�h�c�� �k�b�k�l�_�f�u��

�w�d�k�i�_�j�b�f�_�g�l�h�\���b�k�i�h�e�v�a�h�\�Z�l�v�����f�_�l�h�^�u���j�_�n�e�_�d�k�b�\�g�h�]�h���m�i�j�Z�\�e�_�g�b�y�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f, �]�b�i�h�l�_�a�Z�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �w�d�k�i�_�j�l�g�h�� �i�h�^�l�\�_�j�`�^�_�g�Z����

�i�h�k�l�Z�\�e�_�g�g�u�_�� �\�� �o�h�^�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �a�Z�^�Z�q�b�� �j�_�r�_�g�u���� �p�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y��

�^�h�k�l�b�]�g�m�l�Z�� 

 

  



68 
 

�K�i�b�k�h�d���b�k�i�h�e�v�a�h�\�Z�g�g�u�o���b�k�l�h�q�g�b�d�h�\ 

1. �:�e�_�d�k�Z�g�^�j�h�\�� �:���=���� �I�k�b�o�h�e�h�]�b�q�_�k�d�b�_�� �f�_�o�Z�g�b�a�f�u�� �n�h�j�f�b�j�h�\�Z�g�b�y��

�f�h�l�b�\�Z�p�b�h�g�g�h�c�� �]�h�l�h�\�g�h�k�l�b�� �d�� �m�q�_�[�g�h-�i�h�a�g�Z�\�Z�l�_�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� ���� �:���=����

�:�e�_�d�k�Z�g�^�j�h�\ �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z�� 

http://www.dissercat.com/content/psikhologicheskie-mekhanizmy-

formirovaniya-motivatsionnoi-gotovnosti-k-uchebno-poznavatelnoi  

2. �:�o�f�_�l�`�Z�g�h�\�Z���=���<�����L�_�o�g�h�e�h�]�b�y���j�_�n�e�_�d�k�b�\�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���h�[�m�q�Z�x�s�b�o�k�y���\��

�g�Z�q�Z�e�v�g�h�c�� �r�d�h�e�_�� ���� �=���<���� �:�o�f�_�l�`�Z�g�h�\�Z  �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f��

�^�h�k�l�m�i�Z����https://cyberleninka.ru/article/n/tehnologiya-refleksivnoy-deyatelnosti-

uchaschihsya-v-nachalnoy-shkole  

3. �;�_�e�h�\�Z�� �L���:���� �H�l�g�h�r�_�g�b�_�� �i�_�^�Z�]�h�]�h�\�� �b�� �i�j�_�i�h�^�Z�\�Z�l�_�e�_�c�� �d�� �h�j�]�Z�g�b�a�Z�p�b�b��

�i�j�h�_�d�l�g�h- �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �m�q�Z�s�b�o�k�y�� ���� �L���:���;�_�e�h�\�Z��

�>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z��������

https://cyberleninka.ru/article/v/otnoshenie-pedagogov-i-prepodavateley-k-

organizatsii-proektnoy-deyatelnosti-uchaschihsya  

4. �;�b�q�_�j�h�\�Z�����?���G�����H�k�h�[�_�g�g�h�k�l�b���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���b���i�j�h�_�d�l�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b��

�f�e�Z�^�r�b�o�� �r�d�h�e�v�g�b�d�h�\���� �k�j�Z�\�g�b�l�_�e�v�g�h-�k�h�i�h�k�l�Z�\�b�l�_�e�v�g�u�c�� �Z�g�Z�e�b�a�� ���� �?���G����

�;�b�q�_�j�h�\�Z�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

https://cyberleninka.ru/article/v/osobennosti-issledovatelskoy-i-proektnoy-

deyatelnosti-mladshih-shkolnikov-sravnitelno-sopostavitelnyy-analiz  

5. �;�h�j�s�_�\�k�d�Z�y���:���X�����B�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y���^�_�y�l�_�e�v�g�h�k�l�v���f�e�Z�^�r�b�o���r�d�h�e�v�g�b�d�h�\��/ 

�:���X�� �;�h�j�s�_�\�k�d�Z�y�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f��

�^�h�k�l�m�i�Z��https://cyberleninka.ru/article/n/issledovatelskaya-deyatelnost-

mladshih-shkolnikov-3 

6. �<�h�j�h�g�p�h�\�� �:���� �;���� �H�j�]�Z�g�b�a�Z�p�b�y�� �k�Z�f�h�k�l�h�y�l�_�e�v�g�h�c�� �j�Z�[�h�l�u�� �\���g�Z�q�Z�e�v�g�h�c�� �r�d�h�e�_����

�F�h�k�d�\�Z�����©�<�b�l�Z�ª���������������± �k�������������k�������� 

7. �=�\�h�a�^�_�\�Z�� �:���<���� �I�h�g�y�l�b�_�� �b�� �n�m�g�d�p�b�b�� �i�_�^�Z�]�h�]�b�q�_�k�d�h�]�h�� �f�_�g�_�^�`�f�_�g�l�Z�� �d�Z�d��

�k�j�_�^�k�l�\�Z���m�i�j�Z�\�e�_�g�b�y���m�q�_�[�g�h�c���b�g�n�h�j�f�Z�p�b�_�c�������:���<�����=�\�h�a�^�_�\�Z�������<���<�����@�b�e�b�g��������

�>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z��http://www.scientific-

notes.ru/pdf/017-23.pdf 

http://www.dissercat.com/content/psikhologicheskie-mekhanizmy-formirovaniya-motivatsionnoi-gotovnosti-k-uchebno-poznavatelnoi
http://www.dissercat.com/content/psikhologicheskie-mekhanizmy-formirovaniya-motivatsionnoi-gotovnosti-k-uchebno-poznavatelnoi
https://cyberleninka.ru/article/n/tehnologiya-refleksivnoy-deyatelnosti-uchaschihsya-v-nachalnoy-shkole
https://cyberleninka.ru/article/n/tehnologiya-refleksivnoy-deyatelnosti-uchaschihsya-v-nachalnoy-shkole
https://cyberleninka.ru/article/v/otnoshenie-pedagogov-i-prepodavateley-k-organizatsii-proektnoy-deyatelnosti-uchaschihsya
https://cyberleninka.ru/article/v/otnoshenie-pedagogov-i-prepodavateley-k-organizatsii-proektnoy-deyatelnosti-uchaschihsya
https://cyberleninka.ru/article/v/osobennosti-issledovatelskoy-i-proektnoy-deyatelnosti-mladshih-shkolnikov-sravnitelno-sopostavitelnyy-analiz
https://cyberleninka.ru/article/v/osobennosti-issledovatelskoy-i-proektnoy-deyatelnosti-mladshih-shkolnikov-sravnitelno-sopostavitelnyy-analiz
https://cyberleninka.ru/article/n/issledovatelskaya-deyatelnost-mladshih-shkolnikov-3
https://cyberleninka.ru/article/n/issledovatelskaya-deyatelnost-mladshih-shkolnikov-3
http://www.scientific-notes.ru/pdf/017-23.pdf
http://www.scientific-notes.ru/pdf/017-23.pdf


69 
 

8. �=�_�j�[�_�j�l�� �H���� �B������ �D�h�e�i�Z�d�h�\�Z�� �G���<���� �J�Z�a�\�b�l�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���m�q�b�l�_�e�y���i�h���m�i�j�Z�\�e�_�g�b�x���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�v�x��

�m�q�Z�s�b�o�k�y������ �H���B���� �=�_�j�[�_�j�l���� �G���<���� �D�h�e�i�Z�d�h�\�Z�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f��

�^�h�k�l�m�i�Z���� https://cyberleninka.ru/article/v/razvitie-professionalnoy-

kompetentnosti-uchitelya-po-upravleniyu-issledovatelskoy-deyatelnostyu-

uchaschihsya  

9. �=�h�j�x�g�h�\�Z�� �E���� �<���� �H�\�e�Z�^�_�g�b�_�� �a�g�Z�g�b�y�f�b�� �b�� �m�f�_�g�b�y�f�b�� �i�_�^�Z�]�h�]�b�q�_�k�d�h�]�h��

�f�_�g�_�^�`�f�_�g�l�Z�� �d�Z�d�� �n�Z�d�l�h�j�� �i�h�\�u�r�_�g�b�y�� �d�Z�q�_�k�l�\�Z�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c��

�i�h�^�]�h�l�h�\�d�b���m�q�b�l�_�e�y�����^�b�k�������������d�Z�g�^�����i�_�^�����g�Z�m�d�����J�h�k�l�h�\���g���>�������������������������F�� 

10. �=�m�[�h�]�e�h�� �A���B���� �H�j�]�Z�g�b�a�Z�p�b�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �m�q�Z�s�b�o�k�y�� �\��

�r�d�h�e�_�� ���� �A���B���� �=�m�[�h�]�e�h�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

https://cyberleninka.ru/article/v/organizatsiya-issledovatelskoy-deyatelnosti-

uchaschihsya-v-shkole 

11. �A�Z�]�\�y�a�b�g�k�d�b�c �<���B���� �:�d�l�m�Z�e�v�g�u�_�� �i�j�h�[�e�_�f�u�� �h�l�_�q�_�k�l�\�_�g�g�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y����

�����<�_�k�l�g�b�d�� �L�x�f�_�g�k�d�h�]�h�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �m�g�b�\�_�j�k�b�l�_�l�Z���� �I�_�^�Z�]�h�]�b�d�Z�� �b��

�i�k�b�o�h�e�h�]�b�y����������������- �‹�������± �k������-16. 

12. �B�g�k�l�b�l�m�l�� �g�h�\�u�o�� �l�_�o�g�h�e�h�]�b�c�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

http://www.int-edu.ru/content/cifrovaya-laboratoriya-labdisk-glomir  

13. �B�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �b�� �d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �\�� �h�[�j�Z�a�h�\�Z�g�b�b�� ����

�B���<�� �J�h�[�_�j�l���� �K���<�� �I�Z�g�x�d�h�\�Z���� �:���:�� �D�m�a�g�_�p�h�\���� �:���X�� �D�j�Z�\�p�h�\�Z���� �i�h�^��

�j�_�^�� �B���<�� �J�h�[�_�j�l�����± �F�������>�j�h�n�Z�����������������± 312 �k�����d�e�Z�k�k�h�\�����Z�\�l�h�j�n�����^�b�k�����«�d�Z�g�^����

�i�_�^�����g�Z�m�d�����± �F�������������������± �������k�� 

14. �D�h�g�Z�j�`�_�\�k�d�b�c�� �X���:���� �F�_�g�_�^�`�f�_�g�l�� �b�� �\�g�m�l�j�b�r�d�h�e�v�g�h�_�� �m�i�j�Z�\�e�_�g�b�_���� �± �F������

�P�_�g�l�j���©�I�_�^�Z�]�h�]�b�q�_�k�d�b�c���i�h�b�k�d�ª���������������]�����K���������� 

15. �D�h�k�v�f�b�g�Z���� �?���F�� �B�k�i�h�e�v�a�h�\�Z�g�b�_�� �k�b�k�l�_�f�u��Prolog���� �?���F���� �D�h�k�v�f�b�g�Z��

�>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z����http://nsportal.ru/nachalnaya-

shkola/informatika/2014/03/31/ispolzovanie-sistemy-prolog.  

16. �D�j�u�`�d�h�� �<���� �<������ �I�Z�\�e�x�l�_�g�d�h�\ �?���� �F���� �I�k�b�o�h�e�h�]�b�y�� �\�� �i�j�Z�d�l�b�d�_�� �f�_�g�_�^�`�_�j�Z��

�h�[�j�Z�a�h�\�Z�g�b�y�����K�I�[���������������������������k�� 

https://cyberleninka.ru/article/v/razvitie-professionalnoy-kompetentnosti-uchitelya-po-upravleniyu-issledovatelskoy-deyatelnostyu-uchaschihsya
https://cyberleninka.ru/article/v/razvitie-professionalnoy-kompetentnosti-uchitelya-po-upravleniyu-issledovatelskoy-deyatelnostyu-uchaschihsya
https://cyberleninka.ru/article/v/razvitie-professionalnoy-kompetentnosti-uchitelya-po-upravleniyu-issledovatelskoy-deyatelnostyu-uchaschihsya
https://cyberleninka.ru/article/v/organizatsiya-issledovatelskoy-deyatelnosti-uchaschihsya-v-shkole
https://cyberleninka.ru/article/v/organizatsiya-issledovatelskoy-deyatelnosti-uchaschihsya-v-shkole
http://www.int-edu.ru/content/cifrovaya-laboratoriya-labdisk-glomir
http://nsportal.ru/nachalnaya-shkola/informatika/2014/03/31/ispolzovanie-sistemy-prolog
http://nsportal.ru/nachalnaya-shkola/informatika/2014/03/31/ispolzovanie-sistemy-prolog


70 
 

17. �E�_�h�g�l�h�\�b�q�� �:���<���� �H�[�� �h�k�g�h�\�g�u�o�� �i�h�g�y�l�b�y�o�� �d�h�g�p�_�i�p�b�b�� �j�Z�a�\�b�l�b�y��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �b�� �i�j�h�_�d�l�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �m�q�Z�s�b�o�k�y�� ������

�B�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y���j�Z�[�h�l�Z���r�d�h�e�v�g�b�d�h�\�����F�������������������‹���������K��������-17. 

18. �E�_�h�g�l�h�\�b�q���� �:�� �<���� �D�h�g�p�_�i�l�m�Z�e�v�g�u�_�� �h�k�g�h�\�Z�g�b�y�� �f�h�^�_�e�b�j�h�\�Z�g�b�y�� �h�j�]�Z�g�b�a�Z�p�b�b��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �m�q�Z�s�b�o�k�y���� ������ �B�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �j�Z�[�h�l�Z��

�r�d�h�e�v�g�b�d�h�\�����± 2014. �± �‹�������± �K��������-36.  

19. �F�b�o�Z�c�e�h�\�Z���� �?���<���� �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�_�� �l�_�o�g�h�e�h�]�b�b�� �b��

�h�j�]�Z�g�b�a�Z�p�b�y�� �m�q�_�[�g�h-�\�h�k�i�b�l�Z�l�_�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �\�� �g�Z�q�Z�e�v�g�h�c�� �r�d�h�e�_�� ���� �?���<����

�F�b�o�Z�c�e�h�\�Z�� ������ �<�_�k�l�g�b�d�� �F�h�k�d�h�\�k�d�h�]�h�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �]�m�f�Z�g�b�l�Z�j�g�h�]�h��

�m�g�b�\�_�j�k�b�l�_�l�Z���b�f�����F���:�����R�h�e�h�o�h�\�Z�����I�_�^�Z�]�h�]�b�d�Z���b���i�k�b�o�h�e�h�]�b�y�����± 2013. �± �‹��������

�± �K���� �����±������ �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

http://cyberleninka.ru/article/n/informatsionno-kommunikatsionnye-tehnologii-

i-organizatsiya-uchebno-vospitatelnogo-protsessa-v-nachalnoy-shkole.  

20. �F�h�^�m�e�v�g�Z�y�� �k�b�k�l�_�f�Z�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �3rolog �k�� �i�j�h�]�j�Z�f�f�g�u�f�� �h�[�_�k�i�_�q�_�g�b�_�f��

�[�Z�a�h�\�u�c�� �m�j�h�\�_�g�v�� �^�e�y�� �h�[�m�q�Z�x�s�_�]�h�k�y�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f��

�^�h�k�l�m�i�Z�� http://ae-pro.ru/product/modulnaya-sistema-eksperimentov-prolog-s-

programmnym-obespecheniem-bazovyj-uroven-dlya-obuchayushhegosya/  

21. �F�h�d�j�_�p�h�\�Z�� �E���:���� �F�h�^�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��

�^�_�y�l�_�e�v�g�h�k�l�v�x�� �f�e�Z�^�r�b�o�� �r�d�h�e�v�g�b�d�h�\�� �\�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�f�� �i�j�h�p�_�k�k�_�� ����������������

�:���E���� �F�h�d�j�_�p�h�\�Z�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z��������

https://www.science-education.ru/ru/article/view?id=15480  

22. �F�h�d�j�_�p�h�\�Z�� �E���:������ �Q�m�n�_�g�z�\�Z �:���X���� �F�h�^�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �m�q�_�[�g�h-

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x�� �f�e�Z�^�r�b�o�� �r�d�h�e�v�g�b�d�h�\�� �\��

�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�f���������K�h�\�j�_�f�_�g�g�u�_���i�j�h�[�e�_�f�u���g�Z�m�d�b���b���h�[�j�Z�a�h�\�Z�g�b�y�����± 2014. �± 

�‹�� ������ 

�>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z����http://www.science-

education.ru/ru/article/view?id=15480  

 

http://cyberleninka.ru/article/n/informatsionno-kommunikatsionnye-tehnologii-i-organizatsiya-uchebno-vospitatelnogo-protsessa-v-nachalnoy-shkole
http://cyberleninka.ru/article/n/informatsionno-kommunikatsionnye-tehnologii-i-organizatsiya-uchebno-vospitatelnogo-protsessa-v-nachalnoy-shkole
http://ae-pro.ru/product/modulnaya-sistema-eksperimentov-prolog-s-programmnym-obespecheniem-bazovyj-uroven-dlya-obuchayushhegosya/
http://ae-pro.ru/product/modulnaya-sistema-eksperimentov-prolog-s-programmnym-obespecheniem-bazovyj-uroven-dlya-obuchayushhegosya/
https://www.science-education.ru/ru/article/view?id=15480
http://www.science-education.ru/ru/article/view?id=15480
http://www.science-education.ru/ru/article/view?id=15480


71 
 

23. �G�b�d�h�e�v�k�d�Z�y�� �H���E���� �:�g�Z�e�b�a�� �^�b�^�Z�d�l�b�q�_�k�d�b�o�� �a�Z�l�j�m�^�g�_�g�b�c�� �m�q�b�l�_�e�_�c�� �i�j�b��

�h�k�\�h�_�g�b�b���b�g�g�h�\�Z�p�b�h�g�g�u�o���l�_�o�g�h�e�h�]�b�c���b���i�k�b�o�h�e�h�]�h-�i�_�^�Z�]�h�]�b�q�_�k�d�b�_���m�k�e�h�\�b�y��

�b�o�� �i�j�_�h�^�h�e�_�g�b�y�� ���� �H���E���� �G�b�d�h�e�v�k�d�Z�y�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f��

�^�h�k�l�m�i�Z���� ��https://cyberleninka.ru/article/n/analiz-didakticheskih-zatrudneniy-

uchiteley-pri-osvoenii-innovatsionnyh-tehnologiy-i-psihologo-pedagogicheskie-

usloviya-ih  

24. �H�d�j�m�`�Z�x�s�b�c�� �f�b�j���� �J�Z�[�h�q�b�_�� �i�j�h�]�j�Z�f�f�u���� �I�j�_�^�f�_�l�g�Z�y�� �e�b�g�b�y�� �m�q�_�[�g�b�d�h�\��

�k�b�k�l�_�f�u���©�R�d�h�e�Z���J�h�k�k�b�b�ª������-�����d�e�Z�k�k�u�����i�h�k�h�[�b�_���^�e�y���m�q�b�l�_�e�y�����<���I���D�Z�g�Z�d�b�g�Z����

�<���=���=�h�j�_�p�d�b�c�����F���<���;�h�c�d�b�g�Z���b���^�j�����F�����I�j�h�k�\�_�s�_�g�b�_���������������± ���������k�� 

25. �I�_�g�l�b�g�� �:���X���� �B�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �b�� �i�j�h�_�d�l�g�Z�y�� �^�_�y�l�_�e�v�g�h�k�l�b���� �k�l�j�m�d�l�m�j�Z�� �b��

�p�_�e�b���������R�d�h�e�v�g�u�_���l�_�o�g�h�e�h�]�b�b�����������������‹���������K�����������±114. 

26. �I�_�j�_�q�_�g�v�� �m�q�_�[�g�h�]�h�� �h�[�h�j�m�^�h�\�Z�g�b�y�� �^�e�y�� �h�k�g�Z�s�_�g�b�y�� �d�Z�[�b�g�_�l�h�\�� �g�Z�q�Z�e�v�g�h�c��

�r�d�h�e�u���� �i�j�_�^�f�_�l�g�u�o�� �d�Z�[�b�g�_�l�h�\�� �h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �m�q�j�_�`�^�_�g�b�c��

�>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

http://www.komobr46.ru/text%20doc/news/perechen_prosv_region.pdf. 

27. �I�e�Z�g�b�j�m�_�f�u�_���j�_�a�m�e�v�l�Z�l�u���g�Z�q�Z�e�v�g�h�]�h���h�[�s�_�]�h���h�[�j�Z�a�h�\�Z�g�b�y�����E���E�����:�e�_�d�k�_�_�\�Z����

�K���<���:�g�Z�s�_�g�d�h�\�Z���� �F���A���� �;�b�[�h�e�_�l�h�\�Z���� �± 3-�_�� �b�a�^����-  �F������ �I�j�h�k�\�_�s�_�g�b�_���� ���������� �± 

���������k����- ���K�l�Z�g�^�Z�j�l�u���\�l�h�j�h�]�h���i�h�d�h�e�_�g�b�y���� 

28. �I�e�_�r�Z�d�h�\���:���:�����H�d�j�m�`�Z�x�s�b�c���f�b�j�����J�Z�[�h�q�b�_���i�j�h�]�j�Z�f�f�u�����I�j�_�^�f�_�l�g�Z�y���e�b�g�b�y��

�m�q�_�[�g�b�d�h�\�� �k�b�k�l�_�f�u�� �©�I�_�j�k�i�_�d�l�b�\�Z�ª���� ���±���� �d�e�Z�k�k�u���� �i�h�k�h�[�b�_�� �^�e�y�� �m�q�b�l�_�e�_�c��

�h�[�s�_�h�[�j�Z�a�h�\�Z�l�����m�q�j�_�`�^�_�g�b�c�������:���:�����I�e�_�r�Z�d�h�\�����F���X�����G�h�\�b�p�d�Z�y�����± 3-�_���b�a�^�����± 

�F�������I�j�h�k�\�_�s�_�g�b�_�������������� 

29. �I�h�^�^�v�y�d�h�\�� �:���G���� �F�_�l�h�^�h�e�h�]�b�q�_�k�d�b�_�� �h�k�g�h�\�u�� �b�a�m�q�_�g�b�y�� �b�� �j�Z�a�\�b�l�b�y��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b���������R�d�h�e�v�g�u�_���l�_�o�g�h�e�h�]�b�b�����² 2014. �²  �‹��������

�²  �K��������-91. 

30. �I�h�a�^�_�_�\�Z�� �K���� �B������ �D�m�a�g�_�p�h�\�Z�� �L���� �B���� �I�h�a�b�p�b�y�� �i�_�^�Z�]�h�]�Z�� �\�� �h�j�]�Z�g�b�a�Z�p�b�b��

�i�j�h�_�d�l�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���f�e�Z�^�r�b�o���r�d�h�e�v�g�b�d�h�\���������<�_�k�l�g�����L�h�f�k�d�h�]�h �]�h�k. �i�_�.̂ 

�m�g-�l�Z (Tomsk State Pedagogical University Bulletin). �������������<�u�i���������������������K���������±

69. 

https://cyberleninka.ru/article/n/analiz-didakticheskih-zatrudneniy-uchiteley-pri-osvoenii-innovatsionnyh-tehnologiy-i-psihologo-pedagogicheskie-usloviya-ih
https://cyberleninka.ru/article/n/analiz-didakticheskih-zatrudneniy-uchiteley-pri-osvoenii-innovatsionnyh-tehnologiy-i-psihologo-pedagogicheskie-usloviya-ih
https://cyberleninka.ru/article/n/analiz-didakticheskih-zatrudneniy-uchiteley-pri-osvoenii-innovatsionnyh-tehnologiy-i-psihologo-pedagogicheskie-usloviya-ih
http://www.komobr46.ru/text%20doc/news/perechen_prosv_region.pdf


72 
 

31. �I�h�a�^�_�_�\�Z�� �K���� �B������ �D�m�a�g�_�p�h�\�Z�� �L���� �B���� �I�h�a�b�p�b�y�� �i�_�^�Z�]�h�]�Z�� �\�� �h�j�]�Z�g�b�a�Z�p�b�b��

�i�j�h�_�d�l�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���f�e�Z�^�r�b�o���r�d�h�e�v�g�b�d�h�\���������<�_�k�l�g�����L�h�f�k�d�h�]�h �]�h�k. �i�_�.̂ 

�m�g-�l�Z (Tomsk State Pedagogical University Bulletin). �������������<�u�i���������������������K���������±

69.  

32. �I�h�e�Z�l�� �?���� �K������ �;�m�o�Z�j�d�b�g�Z�� �F���� �X������ �F�h�b�k�_�_�\�Z�� �F���� �<������ �I�_�l�j�h�\�� �:���� �?���� �G�h�\�u�_��

�i�_�^�Z�]�h�]�b�q�_�k�d�b�_�� �b�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �\�� �k�b�k�l�_�f�_�� �h�[�j�Z�a�h�\�Z�g�b�y����

�m�q�_�[�����i�h�k�����^�e�y���k�l�m�^�����i�_�^�����\�m�a�h�\���b���k�b�k�l�_�f�u���i�h�\�u�r�����d�\�Z�e�b�n�����i�_�^�����d�Z�^�j�h�\�������i�h�^��

�j�_�^�����?�����K�����I�h�e�Z�l�����F�������B�a�^�Z�l�����p�_�g�l�j���©�:�d�Z�^�_�f�b�y�ª�������������������������k���������� 

33. �I�h�e�_�l�Z�_�\�Z�� �F���G���� �B�g�g�h�\�Z�p�b�h�g�g�u�c�� �f�_�g�_�^�`�f�_�g�l�� �\�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�f��

�m�q�j�_�`�^�_�g�b�b��/ �F���G�� �I�h�e�_�l�Z�_�\�Z�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f��

�^�h�k�l�m�i�Z��https://cyberleninka.ru/article/v/innovatsionnyy-menedzhment-v-

obrazovatelnom-uchrezhdenii 

34. �I�j�h�d�Z�a�h�\�Z�� �H���=���� �H�j�]�Z�g�b�a�Z�p�b�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �m�q�Z�s�b�o�k�y�� �\��

�k�b�k�l�_�f�_�� �j�Z�[�h�l�u�� �r�d�h�e�u�� ���� �H���=���� �I�j�h�d�Z�a�h�\�Z�>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f��

�^�h�k�l�m�i�Z���� https://cyberleninka.ru/article/n/organizatsiya-issledovatelskoy-

deyatelnosti-uchaschihsya-v-sisteme-raboty-shkoly 

35. �I�k�b�o�h�e�h�]�h-�i�_�^�Z�]�h�]�b�q�_�k�d�b�_�� �Z�k�i�_�d�l�u�� �j�Z�a�\�b�l�b�y�� �l�\�h�j�q�_�k�l�\�Z�� �b�� �j�_�n�e�_�d�k�b�b�� ����

�Y���:�����I�h�g�h�f�Z�j�_�\�����² �F�������F�N�H�����B�N���:�G���J�N�����������������± ���������k�� 

36. �I�k�b�o�h�e�h�]�h-�i�_�^�Z�]�h�]�b�q�_�k�d�b�_�� �h�k�g�h�\�u�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �g�_�l�j�Z�^�b�p�b�h�g�g�u�o��

�f�_�l�h�^�h�\�� �h�[�m�q�_�g�b�y�� �\�� �g�Z�q�Z�e�v�g�h�c�� �r�d�h�e�_�� ���� �>���;���� �;�m�j�d�b�l�[�Z�_�\�Z���� �L���:����

�B�g�]�Z�c�[�_�d�h�\�Z���� �J���:���� �D�_�j�b�f�[�_�d�h�\�Z���� �D���H���� �>�`�_�d�k�_�g�[�Z�_�\�Z�� ������ �F�_�`�^�m�g�Z�j�h�^�g�u�c��

�`�m�j�g�Z�e�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y���� �± 2014. �± �‹�� �� -1. �± �K���� �����±24 

�>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

http://cyberleninka.ru/article/n/psihologo-pedagogicheskie-osnovy-

ispolzovaniya-netraditsionnyh-metodov-obucheniya-v-nachalnoy-shkole. 

37. �J�Z�k�k�d�Z�a�h�\�Z�� �@���� �<���� �B�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �^�_�y�l�_�e�v�g�h�k�l�v�� �f�e�Z�^�r�b�o�� �r�d�h�e�v�g�b�d�h�\��

�d�Z�d�� �d�h�f�i�h�g�_�g�l�� �i�j�h�p�_�k�k�Z�� �h�[�m�q�_�g�b�y�� �\�� �m�k�e�h�\�b�y�o�� �h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�c��

�h�j�]�Z�g�b�a�Z�p�b�b�� ������ �F�h�e�h�^�h�c�� �m�q�_�g�u�c���� �² 2014. �²  �‹������ �²  �K���� ��������-1082. 

�>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@�����± �J�_�`�b�f���^�h�k�l�m�i�Z����https://moluch.ru/archive/63/10001/   

https://cyberleninka.ru/article/v/innovatsionnyy-menedzhment-v-obrazovatelnom-uchrezhdenii
https://cyberleninka.ru/article/v/innovatsionnyy-menedzhment-v-obrazovatelnom-uchrezhdenii
https://cyberleninka.ru/article/n/organizatsiya-issledovatelskoy-deyatelnosti-uchaschihsya-v-sisteme-raboty-shkoly
https://cyberleninka.ru/article/n/organizatsiya-issledovatelskoy-deyatelnosti-uchaschihsya-v-sisteme-raboty-shkoly
http://cyberleninka.ru/article/n/psihologo-pedagogicheskie-osnovy-ispolzovaniya-netraditsionnyh-metodov-obucheniya-v-nachalnoy-shkole
http://cyberleninka.ru/article/n/psihologo-pedagogicheskie-osnovy-ispolzovaniya-netraditsionnyh-metodov-obucheniya-v-nachalnoy-shkole
https://moluch.ru/archive/63/10001/


73 
 

38. �K�Z�m�r�d�b�g�Z�� �B���:���� �B�g�n�h�j�f�Z�p�b�h�g�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �h�[�m�q�_�g�b�y�� �\�� �k�h�\�j�_�f�_�g�g�h�c��

�g�Z�q�Z�e�v�g�h�c�� �r�d�h�e�_�� ���� �B���:�� �K�Z�m�r�d�b�g�Z�� ������ �:�e�v�f�Z�g�Z�o�� �k�h�\�j�_�f�_�g�g�h�c�� �g�Z�m�d�b�� �b��

�h�[�j�Z�a�h�\�Z�g�b�y�����± 2012. �± �‹  �����������������>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@���� �± �J�_�`�b�f���^�h�k�l�m�i�Z����

http://scjournal.ru/articles/issn_1993-5552_2012_12-1_34.pdf . 

39. �K�_�j�b�d�h�\�Z�� �H���� �K���F�_�l�h�^�b�q�_�k�d�b�_�� �j�_�d�h�f�_�g�^�Z�p�b�b�� �i�h�� �h�j�]�Z�g�b�a�Z�p�b�b�� �i�j�h�_�d�l�g�h�c�� �b��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b���h�[�m�q�Z�x�s�b�o�k�y   �H�i�m�[�e�b�d�h�\�Z�g�h������������������������

https://nsportal.ru/nachalnaya-shkola/mezhdistsiplinarnoe-

obobshchenie/2014/01/23/metodicheskie-rekomendatsii-po     

40. �K�b�f�h�g�h�\�� �<���� �I���� �I�_�^�Z�]�h�]�b�q�_�k�d�b�c�� �f�_�g�_�^�`�f�_�g�l���� �g�h�m-�o�Z�m�� �\�� �m�i�j�Z�\�e�_�g�b�b��

�i�_�^�Z�]�h�]�b�q�_�k�d�b�f�b�� �k�b�k�l�_�f�Z�f�b���� �m�q�_�[���� �i�h�k�h�[�b�_���� �F������ �I�_�^���� �h�[�s�_�k�l�\�h�� �J�h�k�k�b�b����

���������������������k���� 

41. �K�h�[�h�e�_�\�Z���� �?���<���� �I�j�h�[�e�_�f�u�� �\�� �h�j�]�Z�g�b�a�Z�p�b�b�� �j�Z�[�h�l�u�� �m�q�b�l�_�e�y�� �i�h�� �m�i�j�Z�\�e�_�g�b�x��

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�v�x���m�q�Z�s�b�o�k�y�������?���<�����K�h�[�h�e�_�\�Z���>�W�e�_�d�l�j�h�g�g�u�c��

�j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z����https://cyberleninka.ru/article/v/problemy-v-

organizatsii-raboty-uchitelya-po-upravleniyu-issledovatelskoy-deyatelnostyu-

uchaschihsya 

42. �K�l�Z�p�_�g�d�h�� �H���:������ �F�b�d�_�j�h�\�Z�� �=���@���� �K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y�� �j�Z�[�h�l�Z�� �f�e�Z�^�r�b�o��

�r�d�h�e�v�g�b�d�h�\�� �g�Z�� �m�j�h�d�Z�o�� �f�Z�l�_�f�Z�l�b�d�b�� ������ �F�_�`�^�m�g�Z�j�h�^�g�u�c�� �k�l�m�^�_�g�q�_�k�d�b�c��

�g�Z�m�q�g�u�c���\�_�k�l�g�b�d�����± 2015. �± �‹��������  

43. �M�q�_�[�g�u�_�� �i�j�h�]�j�Z�f�f�u�� �i�h�� �h�d�j�m�`�Z�x�s�_�f�m�� �f�b�j�m �^�e�y�� �g�Z�q�Z�e�v�g�h�c�� �r�d�h�e�u��

�>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z����

http://koi.tspu.ru/koi_books/semenova/razdel%206.htm. 

44. �N�_�^�_�j�Z�e�v�g�u�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�c�� �k�l�Z�g�^�Z�j�l�� �g�Z�q�Z�e�v�g�h�]�h��

�h�[�s�_�]�h���h�[�j�Z�a�h�\�Z�g�b�y�������±�����d�e�Z�k�k�u�����>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@�����± �J�_�`�b�f���^�h�k�l�m�i�Z����

�K�W�W�S�������f�b�g�h�[�j�g�Z�m�d�b���j�n���^�h�d�m�f�_�g�l�u��������.  

45. �N�_�^�_�j�Z�e�v�g�u�c���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�c���k�l�Z�g�^�Z�j�l���g�Z�q�Z�e�v�g�h�]�h���h�[�s�_�]�h���h�[�j�Z�a�h�\�Z�g�b�y��������

�F-�\�h���h�[�j�Z�a�h�\�Z�g�b�y���b���g�Z�m�d�b���J�h�k�����N�_�^�_�j�Z�p�b�b�����² �F�������B�a�^-�\�h���©�I�j�h�k�\�_�s�_�g�b�_�ª����

�������������K�������������K�l�Z�g�^�Z�j�l�u���\�l�h�j�h�]�h���i�h�d�h�e�_�g�b�y���� 

http://scjournal.ru/articles/issn_1993-5552_2012_12-1_34.pdf
https://nsportal.ru/nachalnaya-shkola/mezhdistsiplinarnoe-obobshchenie/2014/01/23/metodicheskie-rekomendatsii-po
https://nsportal.ru/nachalnaya-shkola/mezhdistsiplinarnoe-obobshchenie/2014/01/23/metodicheskie-rekomendatsii-po
https://cyberleninka.ru/article/v/problemy-v-organizatsii-raboty-uchitelya-po-upravleniyu-issledovatelskoy-deyatelnostyu-uchaschihsya
https://cyberleninka.ru/article/v/problemy-v-organizatsii-raboty-uchitelya-po-upravleniyu-issledovatelskoy-deyatelnostyu-uchaschihsya
https://cyberleninka.ru/article/v/problemy-v-organizatsii-raboty-uchitelya-po-upravleniyu-issledovatelskoy-deyatelnostyu-uchaschihsya
http://koi.tspu.ru/koi_books/semenova/razdel%206.htm
http://минобрнауки.рф/документы/922


74 
 

46. �N�_�^�h�j�h�\�k�d�Z�y�� �?���H���� �©�B�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �^�_�y�l�_�e�v�g�h�k�l�v�� �m�q�Z�s�b�o�k�y�� �d�Z�d��

�f�_�l�h�^�b�d�Z���j�Z�a�\�b�l�b�y���m�g�b�\�_�j�k�Z�e�v�g�u�o���m�q�_�[�g�u�o���m�f�_�g�b�c�ª 

47. �P�Z�j�_�\�Z���� �F���<���� �K�Z�f�h�k�l�h�y�l�_�e�v�g�Z�y�� �j�Z�[�h�l�Z�� �d�Z�d�� �h�k�g�h�\�Z�� �j�_�q�_�f�u�k�e�b�l�_�e�v�g�h�c��

�^�_�y�l�_�e�v�g�h�k�l�b���f�e�Z�^�r�b�o���r�d�h�e�v�g�b�d�h�\�������F���<�����P�Z�j�_�\�Z���>�W�e�_�d�l�j�h�g�g�u�c���j�_�k�m�j�k�@�����± 

�J�_�`�b�f�� �^�h�k�l�m�i�Z����https://cyberleninka.ru/article/v/samostoyatelnaya-rabota-kak-

osnova-rechemyslitelnoy-deyatelnosti-mladshih-shkolnikov 

48. �P�m�d�_�j�f�Z�g���� �=���:���� �K�l�Z�g�h�\�e�_�g�b�_�� �k�Z�f�h�d�h�g�l�j�h�e�y���b�� �k�Z�f�h�h�p�_�g�d�b������ �=���:���� �P�m�d�_�j�f�Z�g��

���������L�_�d�k�l�����F�������������������± �������k�� 

49. �Q�_�j�g�u�o�� �E���<���� �F�h�^�m�e�v�g�Z�y�� �k�b�k�l�_�f�Z�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �3�U�R�O�R�J�� �d�Z�d�� �k�j�_�^�k�l�\�h��

�j�_�Z�e�b�a�Z�p�b�b�� �m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �h�[�m�q�Z�x�s�b�o�k�y�� ����

�E���<�� �Q�_�j�g�u�o�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f�� �^�h�k�l�m�i�Z����http://nauka-

it.ru/attachments/article/1919/chernyh_lv_staronikolskoe_fest14.pdf. 

50. �Q�m�n�_�g�z�\�Z�� �:���X���� �M�i�j�Z�\�e�_�g�b�_�� �m�q�_�[�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x��

�f�e�Z�^�r�b�o�� �r�d�h�e�v�g�b�d�h�\�� ���� �:���X���� �Q�m�n�_�g�z�\�Z�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± �J�_�`�b�f��

�^�h�k�l�m�i�Z���� http://nauka-pedagogika.com/pedagogika-13-00-01/dissertaciya-

upravlenie-uchebno-issledovatelskoy-deyatelnostyu-mladshih-shkolnikov 

51. �I�Z�o�l�m�k�h�\�Z�� �B���G���� �H�k�h�[�_�g�g�h�k�l�b�� �:�J�F�� ���Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�_�� �j�Z�[�h�q�_�_�� �f�_�k�l�h����

�m�q�b�l�_�e�y�� �g�Z�q�Z�e�v�g�u�o�� �d�e�Z�k�k�h�\�� ���� �B���G���� �I�Z�o�l�m�k�h�\�Z�� �>�W�e�_�d�l�j�h�g�g�u�c�� �j�_�k�m�j�k�@���� �± 

�J�_�`�b�f�� �^�h�k�l�m�i�Z����

https://kopilkaurokov.ru/nachalniyeKlassi/prochee/osobiennosti-arm-

avtomatizirovannoie-rabochieie-miesto-uchitielia-nachal-nykh-klassov  

  

https://cyberleninka.ru/article/v/samostoyatelnaya-rabota-kak-osnova-rechemyslitelnoy-deyatelnosti-mladshih-shkolnikov
https://cyberleninka.ru/article/v/samostoyatelnaya-rabota-kak-osnova-rechemyslitelnoy-deyatelnosti-mladshih-shkolnikov
https://docviewer.yandex.ru/r.xml?sk=85327503334ea72c7345e599b4ba089c&url=http%3A%2F%2Fnauka-it.ru%2Fattachments%2Farticle%2F1919%2Fchernyh_lv_staronikolskoe_fest14.pdf
https://docviewer.yandex.ru/r.xml?sk=85327503334ea72c7345e599b4ba089c&url=http%3A%2F%2Fnauka-it.ru%2Fattachments%2Farticle%2F1919%2Fchernyh_lv_staronikolskoe_fest14.pdf
http://nauka-pedagogika.com/pedagogika-13-00-01/dissertaciya-upravlenie-uchebno-issledovatelskoy-deyatelnostyu-mladshih-shkolnikov
http://nauka-pedagogika.com/pedagogika-13-00-01/dissertaciya-upravlenie-uchebno-issledovatelskoy-deyatelnostyu-mladshih-shkolnikov
https://kopilkaurokov.ru/nachalniyeKlassi/prochee/osobiennosti-arm-avtomatizirovannoie-rabochieie-miesto-uchitielia-nachal-nykh-klassov
https://kopilkaurokov.ru/nachalniyeKlassi/prochee/osobiennosti-arm-avtomatizirovannoie-rabochieie-miesto-uchitielia-nachal-nykh-klassov
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�I�J�B�E�H�@�?�G�B�Y 
�I�J�B�E�H�@�?�G�B�? �:  

�D�h�g�k�i�_�d�l���m�j�h�d�Z�� �i�h���l�_�f�_���©�K�\�_�l�����K�\�h�c�k�l�\�Z���k�\�_�l�h�\�h�]�h���e�m�q�Z�����K�\�_�l���b��
�l�_�g�v�ª�������d�e�Z�k�k 

 

�J�Z�a�^�_�e���� �©�K�\�_�l���b���p�\�_�l�ª 

�L�_�f�Z���� �©�K�\�_�l�� �K�\�h�c�k�l�\�Z�� �k�\�_�l�h�\�h�]�h�� �e�m�q�Z���� �K�\�_�l�� �b�� �l�_�g�v�ª ���h�i�u�l�g�h-

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y���^�_�y�l�_�e�v�g�h�k�l�v���g�Z���m�j�h�d�_�� 

�A�Z�^�Z�q�b�� 

�x �I�h�a�g�Z�d�h�f�b�l�v�� �h�[�m�q�Z�x�s�b�o�k�y �k�� �j�Z�a�e�b�q�g�u�f�b�� �b�k�l�h�q�g�b�d�Z�f�b�� �k�\�_�l�Z���� �k�h��

�k�\�h�c�k�l�\�Z�f�b�� �k�\�_�l�h�\�h�]�h�� �e�m�q�Z���� �k�� �i�h�g�y�l�b�y�f�b�� �©�i�j�h�a�j�Z�q�g�u�_�ª�� �b�� �©�g�_�i�j�h�a�j�Z�q�g�u�_�ª��

�i�j�_�^�f�_�l�u�� 

�x �J�Z�a�\�b�\�Z�l�v�� �l�\�h�j�q�_�k�d�b�_�� �k�i�h�k�h�[�g�h�k�l�b�� �b�� �i�h�a�g�Z�\�Z�l�_�e�v�g�u�c�� �b�g�l�_�j�_�k�� �d��

�m�q�_�[�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �g�Z�� �h�k�g�h�\�_�� �g�Z�[�e�x�^�_�g�b�y���� �k�j�Z�\�g�_�g�b�y���� �Z�g�Z�e�b�a�Z����

�h�[�h�[�s�_�g�b�y�� 

�x �J�Z�a�\�b�\�Z�l�v�� �m�f�_�g�b�_�� �\�u�^�_�e�y�l�v�� �k�m�s�_�k�l�\�_�g�g�h�_�� �\�� �m�q�_�[�g�h�f�� �f�Z�l�_�j�b�Z�e�_����

�^�_�e�Z�l�v�� �\�u�\�h�^�u���� �i�_�j�_�g�h�k�b�l�v�� �j�Z�g�_�_�� �i�h�e�m�q�_�g�g�u�_�� �a�g�Z�g�b�y�� �g�Z�� �g�h�\�u�c�� �m�q�_�[�g�u�c��

�f�Z�l�_�j�b�Z�e�� 

�x �<�h�k�i�b�l�u�\�Z�l�v�� �b�g�l�_�j�_�k�� �d�� �y�\�e�_�g�b�y�f�� �i�j�b�j�h�^�u���� �n�h�j�f�b�j�h�\�Z�l�v��

�w�d�h�e�h�]�b�q�_�k�d�m�x���d�m�e�v�l�m�j�m �b���d�h�f�f�m�g�b�d�Z�l�b�\�g�m�x���d�h�f�i�_�l�_�g�p�b�x���h�[�m�q�Z�x�s�b�o�k�y. 

�N�h�j�f�u�� �h�j�]�Z�g�b�a�Z�p�b�b�� �i�h�a�g�Z�\�Z�l�_�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b��

�h�[�m�q�Z�x�s�b�o�k�y: �n�j�h�g�l�Z�e�v�g�Z�y�����b�g�^�b�\�b�^�m�Z�e�v�g�Z�y�����]�j�m�i�i�h�\�Z�y�� 

�F�_�l�h�^�u�� �b�� �i�j�b�z�f�u�� �k�h�a�^�Z�g�b�_�� �k�b�l�m�Z�p�b�b�� �m�k�i�_�o�Z���� �f�_�l�h�^�u�� �k�e�h�\�_�k�g�h�c�� �b��

�g�Z�]�e�y�^�g�h�c�� �i�_�j�_�^�Z�q�b�� �b�g�n�h�j�f�Z�p�b�b���� �i�j�Z�d�l�b�q�_�k�d�Z�y�� �j�Z�[�h�l�Z���� �q�Z�k�l�b�q�g�h-�i�h�b�k�d�h�\�u�c��

�f�_�l�h�^�����i�j�h�[�e�_�f�g�u�c���f�_�l�h�^�� 

�K�j�_�^�k�l�\�Z�� �h�[�m�q�_�g�b�y���� �f�m�e�v�l�b�f�_�^�b�Z�i�j�h�_�d�l�h�j���� �i�j�_�a�_�g�l�Z�p�b�y�� �©�� �K�\�_�l����

�K�\�h�c�k�l�\�Z�� �k�\�_�l�h�\�h�]�h�� �e�m�q�Z���� �K�\�_�l�� �b�� �l�_�g�v�ª���� �N�j�Z�]�f�_�g�l�� �n�b�e�v�f�Z�� �©�L�_�Z�l�j�� �l�_�g�_�c�ª����

�n�h�g�Z�j�b�d���� �k�l�Z�d�Z�g�� �b�� �d�j�m�`�d�Z�� ���j�Z�a�^�Z�l�h�q�g�u�c�� �f�Z�l�_�j�b�Z�e��, �e�b�k�l�� �d�Z�j�l�h�g�Z�� �g�Z��

�i�h�^�k�l�Z�\�d�_�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���: 

�O�h�^���m�j�h�d�Z 

�x �H�j�]�Z�g�b�a�Z�p�b�h�g�g�u�c���f�h�f�_�g�l���� 

�A�^�j�Z�\�k�l�\�m�c�l�_���� �j�_�[�y�l�Z���� �K�_�]�h�^�g�y�� �f�u�� �g�Z�q�b�g�Z�_�f�� �b�a�m�q�_�g�b�_ �g�h�\�h�]�h  �j�Z�a�^�_�e�Z��

�©�K�\�_�l�� �b�� �p�\�_�l�ª���� �Z�� �l�_�f�m�� �g�Z�r�_�]�h�� �m�j�h�d�Z�� �\�u�� �i�h�i�u�l�Z�_�l�_�k�v�� �h�i�j�_�^�_�e�b�l�v�� �k�Z�f�b���� �\�Z�f��

�g�m�`�g�h���h�l�]�Z�^�Z�l�v���a�Z�]�Z�^�d�m�����K�e�Z�c�^������������): 

�L�y�g�_�l�k�y���\���h�d�g�h���a�h�e�h�l�h�_���i�h�e�h�l�g�h�� 

 �D�j�Z�k�g�Z�y���^�_�\�b�p�Z�����]�m�e�y�_�l���i�h���g�_�[�m�� 

�E�_�l�h�f���]�j�_�_�l���± �a�b�f�h�c���o�h�e�h�^�b�l���� 

���K�h�e�g�p�_�� 

�I�j�Z�\�b�e�v�g�h���� �j�_�[�y�l�Z���� �W�l�h�� �k�h�e�g�p�_���� �:�� �q�l�h�� �^�Z�_�l�� �g�Z�f�� �K�h�e�g�p�_�"�� ���K�h�e�g�p�_�� �^�Z�_�l��

�k�\�_�l���b���l�_�i�e�h�������<�h�l���i�j�h���k�h�e�g�_�q�g�u�c���k�\�_�l���f�u���k���\�Z�f�b���k�_�]�h�^�g�y���b���i�h�]�h�\�h�j�b�f�� 

   

�J�b�k�m�g�h�d���:��   �K�e�Z�c�^����         �J�b�k�m�g�h�d���:��  �± �K�e�Z�c�^���� 

 
�x �I�h�k�l�Z�g�h�\�d�Z���m�q�_�[�g�u�o���p�_�e�_�c���� 

�K�_�]�h�^�g�y�� �g�Z���m�j�h�d�_�� �f�u�� �i�h�a�g�Z�d�h�f�b�f�k�y�� �k���l�Z�c�g�Z�f�b���k�\�_�l�Z�����k�\�_�l�h�\�h�]�h�� �e�m�q�Z������

�i�h�k�l�Z�j�Z�_�f�k�y�� �i�h�g�y�l�v���� �d�Z�d�� �h�g��   �j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y���� �d�Z�d�b�_�� �i�j�_�i�y�l�k�l�\�b�y�� �f�h�]�m�l 

�h�k�l�Z�g�h�\�b�l�v���_�]�h���b���d�Z�d�b�_���i�j�_�i�y�l�k�l�\�b�y���h�g���k�i�h�k�h�[�_�g���i�j�_�h�^�h�e�_�\�Z�l�v�� 

�:���h�l�d�m�^�Z���[�_�j�_�l�k�y���k�\�_�l���b���^�e�y���q�_�]�h���h�g���g�m�`�_�g�" 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���: 

�&�e�Z�c�^�� ������ �© �D�h�]�^�Z�� �l�_�f�g�h���� �f�u�� �i�h�q�l�b�� �g�_�� �j�Z�a�e�b�q�Z�_�f�� �h�d�j�m�`�Z�x�s�b�o��

�i�j�_�^�f�_�l�h�\���� �>�e�y�� �l�h�]�h���� �q�l�h�[�u�� �m�\�b�^�_�l�v�� �b�o���� �g�m�`�_�g�� �k�\�_�l���� �>�g�_�f�� �\�k�_�� �h�k�\�_�s�Z�_�l��

�K�h�e�g�p�_�����K���h�]�j�h�f�g�h�c���k�d�h�j�h�k�l�v�x���g�_�k�_�l�k�y���k�\�_�l���h�l���K�h�e�g�p�Z���d���A�_�f�e�_���q�_�j�_�a�� 

�d�h�k�f�b�q�_�k�d�h�_���i�j�h�k�l�j�Z�g�k�l�\�h�����<�k�_�]�h���a�Z�������f�b�g�m�l���_�]�h���e�m�q�b���^�h�k�l�b�]�Z�x�l���i�h�\�_�j�o�g�h�k�l�b��

�A�_�f�e�b�ª�� 

 

�J�b�k�m�g�h�d���:��   �±  �K�e�Z�c�^���� 

 

�G�Z�� �i�j�_�^�u�^�m�s�b�o�� �m�j�h�d�Z�o�� �f�u�� �f�g�h�]�h�� �]�h�\�h�j�b�e�b�� �h�[�� �w�l�h�f�� �l�_�e�_�� �g�_�`�b�\�h�c��

�i�j�b�j�h�^�u�� 

�>�Z�\�Z�c�l�_���i�j�h�\�_�^�_�f���Z�g�Z�e�b�a���w�l�h�]�h���h�[�t�_�d�l�Z���k���j�Z�a�g�u�o���k�l�h�j�h�g���� 

�x �Q�l�h�� �f�u�� �f�h�`�_�f�� �_�s�_�� �j�Z�k�k�d�Z�a�Z�l�v�� �h�� �K�h�e�g�p�_���� �k�� �l�h�q�d�b�� �a�j�_�g�b�y�� �g�Z�m�d�b��- 

�Z�k�l�j�h�g�h�f�b�b�� 

�B�a�� �^�h�d�e�Z�^�h�\�� �h�[�m�q�Z�x�s�b�o�k�y �©�� �K�h�e�g�p�_- �[�h�e�v�r�Z�y�� �a�\�_�a�^�Z�� �\�� �p�_�g�l�j�_��

�K�h�e�g�_�q�g�h�c�� �k�b�k�l�_�f�u���� �h�g�h�� �^�Z�_�l�� �k�\�_�l�� �b�� �l�_�i�e�h���� �<�h�a�j�Z�k�l�� �j�Z�\�_�g�� �i�j�b�f�_�j�g�h�� �i�y�l�b��

�f�b�e�e�b�Z�j�^�Z�f�� �e�_�l���� �<�g�m�l�j�_�g�g�y�y�� �q�Z�k�l�v�� �g�Z�a�u�\�Z�_�l�k�y�� �y�^�j�h�f���� �Z�� �\�g�_�r�g�y�y�� �h�[�h�e�h�q�d�Z�� �± 

�K�h�e�g�_�q�g�h�c���d�h�j�h�g�h�c�ª�� 

�Q�l�h���_�s�_���f�h�`�g�h���^�h�[�Z�\�b�l�v�" 

�K�e�Z�c�^�� ���������� �K�h�e�g�p�_�� �\�k�o�h�^�b�l�� �k�� �<�h�k�l�h�d�Z�� �b�� �a�Z�o�h�^�b�l�� �g�Z�� �A�Z�i�Z�^�_���� �g�Z�k�l�m�i�Z�_�l��

�k�f�_�g�Z���^�g�y���b���g�h�q�b�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���: 

             

�J�b�k�m�g�h�d���:��   �±    �K�e�Z�c�^����           �J�b�k�m�g�h�d���:��   �±    �K�e�Z�c�^���� 

 

�K�e�Z�c�^�� ������ ������ �<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �\�u�k�h�l�u�� �K�h�e�g�p�Z�� �b�� �^�\�b�`�_�g�b�y�� �\�h�d�j�m�]�� �g�_�]�h��

�A�_�f�e�b�����i�j�h�b�k�o�h�^�b�l���k�f�_�g�Z���\�j�_�f�_�g���]�h�^�Z�� 

           

�J�b�k�m�g�h�d���:��   �±    �K�e�Z�c�^����             �J�b�k�m�g�h�d���:�� �±    �K�e�Z�c�^���� 
 

�Q�l�h�� �f�u�� �f�h�`�_�f�� �_�s�_�� �j�Z�k�k�d�Z�a�Z�l�v�� �h�� �K�h�e�g�p�_���� �k�� �l�h�q�d�b�� �a�j�_�g�b�y�� �`�b�\�u�o��

�k�m�s�_�k�l�\���� �h�[�b�l�Z�x�s�b�o�� �g�Z�� �g�Z�r�_�c�� �i�e�Z�g�_�l�_�� �b�� �g�Z�k�� �k�Z�f�b�o���� ���� �g�Z�� �h�k�g�h�\�_��

�g�Z�[�e�x�^�_�g�b�c�������b�k�i�h�e�v�a�h�\�Z�g�b�_���k�h�e�g�_�q�g�h�c���w�g�_�j�]�b�b�� 

�B�a�� �^�h�d�e�Z�^�h�\�� �h�[�m�q�Z�x�s�b�o�k�y �©�K�h�e�g�p�_�� �g�Z�]�j�_�\�Z�_�l�� �Z�l�f�h�k�n�_�j�m�� �b��

�i�h�\�_�j�o�g�h�k�l�v�� �A�_�f�e�b���� �;�e�Z�]�h�^�Z�j�y�� �k�h�e�g�_�q�g�h�c�� �w�g�_�j�]�b�b�� �^�m�x�l�� �\�_�l�j�u���� �i�j�h�b�k�o�h�^�b�l��

�d�j�m�]�h�\�h�j�h�l�� �\�h�^�u�� �\�� �i�j�b�j�h�^�_���� �j�Z�k�l�m�l�� �j�Z�k�l�_�g�b�y���� �`�b�\�h�l�g�u�_�� �b�f�_�x�l�� �d�h�j�f����

�;�e�Z�]�h�^�Z�j�y�� �K�h�e�g�_�q�g�h�f�m�� �b�a�e�m�q�_�g�b�x�� �g�Z�� �A�_�f�e�_�� �k�m�s�_�k�l�\�m�x�l�� �b�k�d�h�i�Z�_�f�u�_�� �\�b�^�u��

�l�h�i�e�b�\�Z�ª�� 

 

 



79 
 

�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���: 

 

�J�b�k�m�g�h�d �:��  �± �K�e�Z�c�^���� 

 
�Q�l�h���f�u���f�h�`�_�f���_�s�_���j�Z�k�k�d�Z�a�Z�l�v���h���K�h�e�g�p�_�����k���l�h�q�d�b���a�j�_�g�b�y���b�k�l�h�j�b�b�" 

�B�a�� �^�h�d�e�Z�^�h�\�� �h�[�m�q�Z�x�s�b�o�k�y  �©�� �>�e�y�� �e�x�^�_�c�� �b�� �\�k�_�]�h�� �`�b�\�h�]�h�� �g�Z�� �A�_�f�e�_��

�K�h�e�g�p�_��- �b�k�l�h�q�g�b�d���k�\�_�l�Z���b���l�_�i�e�Z�����h�l���g�_�]�h���a�Z�\�b�k�b�l���m�j�h�`�Z�c���b���`�b�a�g�v���g�Z���i�e�Z�g�_�l�_����

�E�x�^�b�� 

�\�k�_�]�^�Z���i�h�g�b�f�Z�e�b�����g�Z�k�d�h�e�v�d�h���k�b�e�v�g�h���b�o���k�m�s�_�k�l�\�h�\�Z�g�b�_���a�Z�\�b�k�b�l���h�l���K�h�e�g�p�Z�����b 

�h�l�g�h�k�b�e�b�k�v���d���g�_�f�m���k���i�h�q�l�_�g�b�_�f�����i�h�d�e�h�g�y�e�b�k�v���b���h�[�h�`�_�k�l�\�e�y�e�b���_�]�h���h�[�j�Z�a�����<��

�^�j�_�\�g�h�k�l�b���k�e�Z�\�y�g�_���b�f�_�g�h�\�Z�e�b���K�h�e�g�p�_���k���m�\�Z�`�_�g�b�_�f���± �©�Y�j�b�e�h�ª���b���^�Z�`�_��

�i�h�d�e�Z�g�y�e�b�k�v���_�f�m�����d�Z�d���[�h�]�m�ª�� 

�:�� �d�Z�d�� �e�x�^�b�� �\�u�j�Z�`�Z�e�b�� �k�\�h�_�� �h�l�g�h�r�_�g�b�_�� �d�� �K�h�e�g�p�m�� �\�� �m�k�l�g�h�f�� �g�Z�j�h�^�g�h�f��

�l�\�h�j�q�_�k�l�\�_�" 

�A�Z�]�Z�^�d�b���� 

�L�u���\�_�k�v���f�b�j���h�[�h�]�j�_�\�Z�_�r�v�����=�h�e�m�[�h�c�� �i�e�Z�l�h�d, 

�L�u���m�k�l�Z�e�h�k�l�b���g�_���a�g�Z�_�r�v�����@�_�e�l�u�c���d�h�e�h�[�h�d�� 

�M�e�u�[�Z�_�r�v�k�y���\���h�d�h�g�p�_�����I�h���i�e�Z�l�d�m���d�Z�l�Z�_�l�k�y�� 

�B���a�h�\�m�l���l�_�[�y���\�k�_�«�E�x�^�y�f���m�e�u�[�Z�_�l�k�y�� 

�I�h�k�e�h�\�b�p�u���b���i�h�]�h�\�h�j�d�b�� 

�K�h�e�g�p�Z���g�_���a�Z�d�j�h�_�r�v�����Z���i�j�Z�\�^�m���g�_���k�d�j�h�_�r�v�� 

�K�h�e�g�p�_���\�k�l�Z�_�l�����l�Z�d���b���^�_�g�v���g�Z�k�l�Z�_�l�� 

�D�Z�d�b�_�� �b�k�l�h�q�g�b�d�b�� �b�g�n�h�j�f�Z�p�b�b�� �\�u�� �b�k�i�h�e�v�a�h�\�Z�e�b���� �q�l�h�[�u�� �i�h�^�]�h�l�h�\�b�l�v��

�k�\�h�b���^�h�d�e�Z�^�u�" 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���: 

�K�e�Z�c�^�����������I�h�^�\�_�^�_�g�b�_���b�l�h�]�h�\�� �©�K�h�e�g�p�_�ª�� 

 

�J�b�k�m�g�h�d�:��  �± �K�e�Z�c�^���� 

 

�x �L�_�e�h���g�_�`�b�\�h�c���i�j�b�j�h�^�u��  

�x �A�\�_�a�^�Z���± �d�Z�j�e�b�d�����g�Z�o�h�^�b�l�k�y���\���p�_�g�l�j�_���K�h�e�g�_�q�g�h�c���k�b�k�l�_�f�u�� 

�x �;�e�Z�]�h�^�Z�j�y�� �k�h�e�g�_�q�g�h�c�� �w�g�_�j�]�b�b�� �^�m�x�l�� �\�_�l�j�u���� �i�j�h�b�k�o�h�^�b�l��

�d�j�m�]�h�\�h�j�h�l���\�h�^�u���\���i�j�b�j�h�^�_�� �k�m�s�_�k�l�\�m�x�l���b�k�d�h�i�Z�_�f�u�_���\�b�^�u���l�h�i�e�b�\�Z��  

�x �>�Z�_�l���l�_�i�e�h���b���k�\�_�l���^�e�y���\�k�_�]�h���`�b�\�h�]�h���g�Z���A�_�f�e�_�� 

�x �K�� �^�Z�\�g�b�o�� �\�j�_�f�_�g�� �i�h�q�b�l�Z�_�l�k�y�� �e�x�^�v�f�b�� �b�� �g�Z�o�h�^�b�l�� �h�l�j�Z�`�_�g�b�_�� �\�� �b�o��

�l�\�h�j�q�_�k�l�\�_�� 

�F�h�e�h�^�p�u���� �?�k�e�b�� �f�u�� �o�h�l�b�f�� �i�h�g�y�l�v�� �d�Z�d�h�c�� �± �e�b�[�h�� �h�[�t�_�d�l���� �i�j�Z�\�b�e�v�g�h�� �b��

�\�k�_�k�l�h�j�h�g�g�_���_�]�h���b�a�m�q�b�l�v�����l�h���f�u���^�h�e�`�g�u���h�i�j�_�^�_�e�b�l�v���m���g�_�]�h���k�h�k�l�Z�\�g�u�_���q�Z�k�l�b���b��

�k�m�s�_�k�l�\�_�g�g�u�_�� �i�j�b�a�g�Z�d�b���� �j�Z�k�k�f�h�l�j�_�l�v�� �_�]�h�� �k�� �j�Z�a�g�u�o�� �l�h�q�_�d�� �a�j�_�g�b�y���� �l�h�� �_�k�l�v��

�i�h�^�\�_�j�]�g�m�l�v���_�]�h���Z�g�Z�e�b�a�m�� 

�,���9�����B�a�m�q�_�g�b�_���g�h�\�h�c���l�_�f�u 

�B�l�Z�d�����]�e�Z�\�g�u�f���b�k�l�h�q�g�b�d�h�f���k�\�_�l�Z���y�\�e�y�_�l�k�y���K�h�e�g�p�_�� 

�K�e�Z�c�^�� �������� �:�� �q�l�h �b�k�i�h�e�v�a�h�\�Z�e�b�� �e�x�^�b�� �^�e�y�� �h�k�\�_�s�_�g�b�y�� �k�\�h�b�o�� �^�h�f�h�\�� �k��

�^�Z�\�g�b�o���\�j�_�f�_�g�" 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���: 

 

�J�b�k�m�g�h�d���:����  �± �K�e�Z�c�^������ 

 
�K�e�Z�c�^�� �������� �E�m�q�b�g�Z���� �=�^�_�� �\�k�l�j�_�q�Z�e�h�k�v�� �w�l�h�� �k�e�h�\�h�� �b�� �q�l�h�� �h�g�h�� �h�a�g�Z�q�Z�_�l�"��

�E�m�q�b�g�Z���± �l�h�g�d�Z�y���^�e�b�g�g�Z�y���s�_�i�d�Z���k�m�o�h�]�h���^�_�j�_�\�Z�� 

              

�J�b�k�m�g�h�d�����:�������± �K�e�Z�c�^������ �J�b�k�m�g�h�d���:�������± �K�e�Z�c�^������ 

 

�D�_�j�h�k�b�g�h�\�Z�y �e�Z�f�i�Z��     

               

�J�b�k�m�g�h�d�����:�������± �K�e�Z�c�^������    
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���: 

�D�Z�d�b�_���i�j�Z�\�b�e�Z���h�[�j�Z�s�_�g�b�y���k���w�e�_�d�l�j�b�q�_�k�d�b�f�b���i�j�b�[�h�j�Z�f�b���\�u���a�g�Z�_�l�_�" 
 

 

�J�b�k�m�g�h�d���:�������± �K�e�Z�c�^������ 

 
�N�b�a�d�m�e�v�l�f�b�g�m�l�d�Z��  �=�b�f�g�Z�k�l�b�d�Z���^�e�y���]�e�Z�a�� 
 

 

�J�b�k�m�g�h�d �:�������± �K�e�Z�c�^������ 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���: 

�<�_�j�g�_�f�k�y�� �d�� �g�Z�r�_�f�m�� �m�q�_�[�g�b�d�m�� �b�� �j�Z�k�k�f�h�l�j�b�f�� �l�Z�[�e�b�p�m�� �©�B�k�l�h�q�g�b�d�b��

�k�\�_�l�Z�ª�� �Y�� �m�l�\�_�j�`�^�Z�x���� �q�l�h�� �\�k�_�� �w�l�b�� �i�j�_�^�f�_�l�u�� �f�h�`�g�h�� �j�Z�a�[�b�l�v�� �g�Z��  �]�j�m�i�i�u�� ����

�I�h�q�_�f�m�" 

�x �L�_�e�Z���i�j�b�j�h�^�u���b���b�a�^�_�e�b�y 

�x �K�\�_�l�� �h�l�� �h�]�g�y�� ���� �e�Z�f�i�Z���� �n�h�g�Z�j�v���� �k�\�_�q�Z������ �i�j�b�j�h�^�g�u�c�� �k�\�_�l��

���E�m�g�Z���K�h�e�g�p�_�� 

�x �G�Z�l�m�j�Z�e�v�g�u�c���i�j�b�j�h�^�g�u�c�� �k�\�_�l���b���b�k�d�m�k�k�l�\�_�g�g�u�c�����n�h�g�Z�j�b�d�� 

�I�j�Z�d�l�b�q�_�k�d�Z�y���j�Z�[�h�l�Z. 

 �>�Z�\�Z�c�l�_�� �i�h�a�g�Z�d�h�f�b�f�k�y�� �k�� �l�Z�c�g�Z�f�b�� �k�\�_�l�Z���� �q�l�h�[�u�� �i�h�g�y�l�v���� �d�Z�d�� �h�g��

�j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y���� �d�Z�d�b�_�� �i�j�_�i�y�l�k�l�\�b�y�� �f�h�]�m�l�� �h�k�l�Z�g�h�\�b�l�v�� �_�]�h�� �b�� �d�Z�d�b�_��

�i�j�_�i�y�l�k�l�\�b�y���h�g���k�i�h�k�h�[�_�g���i�j�_�h�^�h�e�_�\�Z�l�v. 

  �<�d�e�x�q�b�f�� �g�Z�r�b�� �n�h�g�Z�j�b�d�b�� �b�� �g�Z�i�j�Z�\�b�f�� �b�o�� �g�Z�� �i�h�l�h�e�h�d���� �Q�l�h�� �f�u�� �\�b�^�b�f�"��

���e�m�q���k�\�_�l�Z���������<�k�i�h�f�g�b�l�_���b�a���m�j�h�d�h�\���f�Z�l�_�f�Z�l�b�d�b���q�l�h���l�Z�d�h�_���e�m�q�" 

�K�e�Z�c�^  �����������������H�i�u�l���������©���I�j�y�f�h�e�b�g�_�c�g�u�c���f�Z�j�r�j�m�l�ª�� 

            

�J�b�k�m�g�h�d �:�������± �K�e�Z�c�^��17         �J�b�k�m�g�h�d �:�������± �K�e�Z�c�^������ 

 

�O�h�^���h�i�u�l�Z 

�x �<���p�_�g�l�j�_�� �d�Z�`�^�h�c�� �d�Z�j�l�h�g�d�b�� �k�^�_�e�Z�l�v�� �h�l�\�_�j�k�l�b�_���� �I�h�^�]�h�l�h�\�b�l�v�� �^�\�_��

�i�h�^�k�l�Z�\�d�b���^�e�y���d�Z�j�l�h�g�h�d�� 

�x �M�k�l�Z�g�h�\�b�l�_���d�Z�j�l�h�g�d�b���g�Z���i�h�^�k�l�Z�\�d�b���l�Z�d�����q�l�h�[�u���h�l�\�_�j�k�l�b�y���[�u�e�b���g�Z��

�h�^�g�h�c�� �\�u�k�h�l�_���� �?�]�h�� �e�m�q�� �^�h�e�`�_�g�� �i�Z�^�Z�l�v�� �g�Z�� �h�k�g�h�\�Z�g�b�_�� �i�_�j�\�h�c�� �d�Z�j�l�h�g�d�b����

�<�k�l�Z�g�v�l�_�� �k�� �i�j�h�l�b�\�h�i�h�e�h�`�g�h�c�� �k�l�h�j�h�g�u���� �=�e�Z�a�� �^�h�e�`�_�g�� �[�u�l�v�� �g�Z�� �m�j�h�\�g�_��

�h�l�\�_�j�k�l�b�y���\�l�h�j�h�c���d�Z�j�l�b�g�d�b�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���: 

�J�_�a�m�e�v�l�Z�l�� �q�_�j�_�a���h�[�Z���h�l�\�_�j�k�l�b�y���l�u���\�b�^�b�r�v���k�\�_�l�� 

�x �K�f�_�k�l�b�l�_�� �h�^�g�m�� �b�a�� �d�Z�j�l�h�g�h�d�� �l�Z�d���� �q�l�h�[�u�� �h�l�\�_�j�k�l�b�y�� �g�_�� �e�_�`�Z�e�b�� �g�Z��

�h�^�g�h�c���e�b�g�b�b���k���]�e�Z�a�h�f���b���n�h�g�Z�j�b�d�h�f�� 

�W�l�h�� �i�h�l�h�f�m���� �q�l�h�� �k�\�_�l�� �j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y�� �i�h�� �i�j�y�f�h�c�� �e�b�g�b�b���� �I�h�w�l�h�f�m�� �h�g�� �g�_��

�i�j�h�o�h�^�b�l���q�_�j�_�a���h�l�\�_�j�k�l�b�_�����d�h�l�h�j�h�_���k�f�_�s�_�g�h���k���_�]�h���i�m�l�b�� 

�K�e�Z�c�^������.  �H�i�u�l����. �© �H�k�\�_�l�b�f���\�_�k�v���a�_�f�g�h�c���r�Z�j�ª�� 

 

�J�b�k�m�g�h�d �:�������± �K�e�Z�c�^������ 

�O�h�^���h�i�u�l�Z���� 

�x �G�Z�i�j�Z�\�v�l�_�� �e�m�q���k�\�_�l�Z���g�Z���r�Z�j�b�d�� 

�x �I�h�\�h�j�Z�q�b�\�Z�y���r�Z�j�b�d�� �j�Z�a�g�u�f�b���k�l�h�j�h�g�Z�f�b���\���e�m�q�_���k�\�_�l�Z�� 

�J�_�a�m�e�v�l�Z�l���� �\�k�_���\�j�_�f�y���h�k�\�_�s�_�g�Z���l�h�e�v�d�h���l�Z���q�Z�k�l�v���r�Z�j�b�d�Z�����g�Z���d�h�l�h�j�m�x 

�i�h�i�Z�^�Z�_�l�� �k�\�_�l���� �D�Z�d�� �[�u�� �l�u�� �g�b�� �i�h�\�_�j�g�m�e�� �r�Z�j�b�d���� �_�]�h�� �h�[�j�Z�l�g�Z�y�� �k�l�h�j�h�g�Z��

�\�k�_�]�^�Z���h�k�l�Z�_�l�k�y���\���l�_�g�b�� 

�W�l�h�� �i�h�l�h�f�m���� �q�l�h�� �e�m�q�b�� �j�Z�k�i�j�h�k�l�j�Z�g�y�x�l�k�y�� �i�h�� �i�j�y�f�h�c�� �e�b�g�b�b���� �h�g�b�� �g�_��

�f�h�]�m�l�� �h�]�b�[�Z�l�v�� �i�j�_�^�f�_�l�� �b�� �h�k�\�_�s�Z�l�v�� �h�[�j�Z�l�g�m�x�� �k�l�h�j�h�g�m���� �I�h�w�l�h�f�m�� �K�h�e�g�p�_�� �i�h��

�h�q�_�j�_�^�b�� �h�k�\�_�s�Z�_�l�� �l�h�e�v�d�h�� �l�m�� �k�l�h�j�h�g�m�� �A�_�f�e�b���� �d�h�l�h�j�Z�y�� �k�_�c�q�Z�k�� �h�[�j�Z�s�_�g�Z�� �d�� �_�]�h��

�e�m�q�Z�f�����<���w�l�h���\�j�_�f�y���^�j�m�]�Z�y���k�l�h�j�h�g�Z���g�Z�o�h�^�b�l�k�y���\���l�_�g�b�� 

�H�i�u�l���� �����©���F�h�`�g�h���e�b���h�k�l�Z�g�h�\�b�l�v���k�\�_�l�"���D�Z�d���h�[�j�Z�a�m�x�l�k�y���l�_�g�b�"�ª 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���: 

 

�J�b�k�m�g�h�d �:�������± �K�e�Z�c�^������ 

 

�O�h�^���h�i�u�l�Z 

�x �<�u�j�_�a�Z�l�v���b�a���d�Z�j�l�h�g�d�b���e�x�[�m�x���n�b�]�m�j�d�m�����i�j�b�d�j�_�i�b�l�v���_�_���k�d�h�l�q�_�f���g�Z��

�i�Z�e�h�q�d�_�� 

�x �I�h�k�l�Z�\�v�l�_���n�b�]�m�j�d�m���f�_�`�^�m���k�l�_�g�h�c���b���b�k�l�h�q�g�b�d�h�f���k�\�_�l�Z�� 

�x �I�h�i�_�j�_�f�_�g�g�h���i�j�b�[�e�b�`�Z�c���n�b�]�m�j�d�m���l�h���d���k�l�_�g�_�����l�h���d���k�\�_�l�m�� 

�J�_�a�m�e�v�l�Z�l��  

�q�_�f���[�e�b�`�_���n�b�]�m�j�d�Z���d���n�h�g�Z�j�x�����l�_�f���[�h�e�v�r�_���_�_���l�_�g�v���g�Z���k�l�_�g�_�����Q�_�f���^�Z�e�v�r�_��

�n�b�]�m�j�d�Z���h�l���n�h�g�Z�j�y�����l�_�f���f�_�g�v�r�_���[�m�^�_�l���_�_���l�_�g�v���g�Z���k�l�Z�g�_�� 

�W�l�h�� �i�h�l�h�f�m�� �q�l�h�� �d�h�]�^�Z�� �d�Z�d�h�c-�g�b�[�m�^�v�� �i�j�_�^�f�_�l�� �i�j�_�]�j�Z�`�^�Z�_�l�� �i�m�l�v��

�k�\�_�l�h�\�h�f�m�� �e�m�q�m���� �a�Z�� �g�b�f�� �h�[�j�Z�a�m�_�l�k�y�� �l�_�g�v���� �E�m�q�b�� �h�l�� �b�k�l�h�q�g�b�d�Z�� �j�Z�k�o�h�^�y�l�k�y��

�\�_�_�j�h�f���� �I�h�w�l�h�f�m�� �_�k�e�b�� �i�j�_�^�f�_�l�� �j�Z�k�i�h�e�h�`�_�g�� �[�e�b�a�d�h �d�� �b�k�l�h�q�g�b�d�m�� �k�\�_�l�Z���� �h�g��

�k�h�a�^�Z�_�l�� �[�h�e�v�r�m�x�� �l�_�g�v���� �?�k�e�b�� �i�j�_�^�f�_�l�� �g�Z�o�h�^�b�l�k�y�� �^�Z�e�_�d�h�� �h�l�� �b�k�l�h�q�g�b�d�Z���� �h�g��

�a�Z�]�h�j�Z�`�b�\�Z�_�l���f�_�g�v�r�_���k�\�_�l�Z���b���l�_�g�v���h�l���g�_�]�h���[�m�^�_�l���f�Z�e�_�g�v�d�h�c�� 

�J�_�[�y�l�Z�����Z���\�u���a�g�Z�_�l�_���i�h�q�_�f�m���l�_�g�v���k�f�_�s�Z�_�l�k�y�" 

�©�<�� �l�_�q�_�g�b�_�� �^�g�y�� �i�h�e�h�`�_�g�b�_�� �K�h�e�g�p�Z�� �g�Z�� �g�_�[�_�� �f�_�g�y�_�l�k�y�� ���� �b�a-�a�Z�� �\�j�Z�s�_�g�b�y��

�A�_�f�e�b������ �I�h�w�l�h�f�m���g�Z�i�j�Z�\�e�_�g�b�_�� �k�h�e�g�_�q�g�u�o���e�m�q�_�c�� �l�Z�d�`�_�� �f�_�g�y�_�l�k�y���� �<�h�l���i�h�q�_�f�m��

�l�_�g�v�� �k�f�_�s�Z�_�l�k�y���� �D�j�h�f�_�� �l�h�]�h���� �d�h�]�^�Z�� �K�h�e�g�p�_�� �k�l�h�b�l�� �\�u�k�h�d�h���� �l�_�g�v�� �[�u�\�Z�_�l��

�d�h�j�h�l�d�h�c�����Z���d�h�]�^�Z���K�h�e�g�p�_���d�e�h�g�b�l�k�y���d���]�h�j�b�a�h�g�l�m�����l�_�g�v���k�l�Z�g�h�\�b�l�k�y���^�e�b�g�g�h�c�ª�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���: 

            

�J�b�k�m�g�h�d���:�������± �K�e�Z�c�^������   �J�b�k�m�g�h�d���:�������± �K�e�Z�c�^������ 

 
�:���d�Z�d�h�c���i�j�b�[�h�j���b�a�h�[�j�_�e�b�� �e�x�^�b���\���^�j�_�\�g�h�k�l�b�������g�Z�[�e�x�^�Z�y���a�Z���k�f�_�s�_�g�b�_�f��

�l�_�g�b���\���k�h�e�g�_�q�g�u�c���^�_�g�v�" 

�©�K�h�e�g�_�q�g�u�_���q�Z�k�u ���j�b�k�������������L�Z�d�h�c���i�j�b�[�h�j���\���^�j�_�\�g�h�k�l�b���b�k�i�h�e�v�a�h�\�Z�e�b���^�e�y��

�h�i�j�_�^�_�e�_�g�b�y�� �\�j�_�f�_�g�b���� �<�� �k�l�Z�j�b�g�g�u�o�� �]�h�j�h�^�Z�o�� �b�� �i�e�h�s�Z�^�y�o�� �b�� �g�Z�� �k�l�_�g�Z�o�� �^�h�f�h�\��

�h�k�l�Z�e�b�k�v���k�e�_�^�u���h�l���l�Z�d�b�o���q�Z�k�h�\�ª�� 

 

�J�b�k�m�g�h�d �:���������± �K�e�Z�c�^������ 
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�H�d�h�g�q�Z�g�b�_ �i�j�b�e�h�`�_�g�b�y���: 

�K�e�Z�c�^�����������<�u�\�h�^�u�� 

 

�J�b�k�m�g�h�d �:�������± �K�e�Z�c�^������ 

 

�x �K�\�_�l���j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y���i�h���i�j�y�f�h�c���e�b�g�b�b�����?�k�e�b���i�_�j�_�^���e�m�q�h�f���k�\�_�l�Z��

�\�h�a�g�b�d�Z�_�l���i�j�_�i�y�l�k�l�\�b�_�����l�h���e�m�q �k�\�_�l�Z �h�k�\�_�s�Z�_�l���l�h�e�v�d�h���_�]�h���i�_�j�_�^�g�x�x���q�Z�k�l�v�� 

�x �L�h�e�v�d�h�� �i�e�h�l�g�u�_�� ���g�_�i�j�h�a�j�Z�q�g�u�_���� �i�j�_�^�f�_�l�u���� �g�_�� �i�j�h�i�m�k�d�Z�x�s�b�_��

�k�\�_�l���b���h�[�j�Z�a�m�x�l���l�_�g�v�� 

�x �?�k�e�b �i�j�_�^�f�_�l�� �a�Z�]�h�j�Z�`�b�\�Z�_�l�� �i�m�l�v�� �k�\�_�l�h�\�h�f�m�� �e�m�q�m���� �a�Z�� �w�l�b�f��

�i�j�_�^�f�_�l�h�f���h�[�j�Z�a�m�_�l�k�y���l�_�g�v�����l�h���_�k�l�v���a�h�g�Z�����d�m�^�Z���k�h�e�g�_�q�g�u�_���e�m�q�b���g�_���i�h�i�Z�^�Z�x�l�� 
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�I�j�b�e�h�`�_�g�b�_���; 
�D�h�g�k�i�_�d�l���m�j�h�d�Z �i�h���l�_�f�_�����K�\�_�l�����K�\�h�c�k�l�\�Z���k�\�_�l�h�\�h�]�h���e�m�q�Z�� 

�H�k�\�_�s�_�g�g�h�k�l�v�ª���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���f�h�^�m�e�v�g�h�c�����k�b�k�l�_�f�u���w�d�k�i�_�j�b�f�_�g�l�h�\��
Prolog. �����d�e�Z�k�k. 

 

�D�h�g�k�i�_�d�l���k�h�k�l�Z�\�b�e�Z���J�y�a�Z�g�h�\�Z���D�k�_�g�b�y���H�e�_�]�h�\�g�Z�� 

�J�Z�a�^�_�e�������©�K�\�_�l���b���p�\�_�l�ª 

�L�_�f�Z���� �©�K�\�_�l���� �K�\�h�c�k�l�\�Z�� �k�\�_�l�h�\�h�]�h�� �e�m�q�Z �H�k�\�_�s�_�g�g�h�k�l�v�ª�� ���h�i�u�l�g�h-

�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y���^�_�y�l�_�e�v�g�h�k�l�v���g�Z���m�j�h�d�_�� 

�A�Z�^�Z�q�b���� 

�x �I�h�a�g�Z�d�h�f�b�l�v�� �h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o�� �d�e�Z�k�k�h�\ �k�� �j�Z�a�e�b�q�g�u�f�b��

�b�k�l�h�q�g�b�d�Z�f�b���k�\�_�l�Z�����k�h���k�\�h�c�k�l�\�Z�f�b���k�\�_�l�h�\�h�]�h���e�m�q�Z�����k���i�h�g�y�l�b�_�f���h�k�\�_�s�_�g�g�h�k�l�v����

�b�g�k�l�j�m�f�_�g�l�� 

�x �J�Z�a�\�b�l�v�� �i�h�a�g�Z�\�Z�l�_�e�v�g�u�c�� �b�g�l�_�j�_�k �b�� �l�\�h�j�q�_�k�d�b�_�� �k�i�h�k�h�[�g�h�k�l�b �d��

�m�q�_�[�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �g�Z�� �h�k�g�h�\�_�� �g�Z�[�e�x�^�_�g�b�y���� �k�j�Z�\�g�_�g�b�y���� �Z�g�Z�e�b�a�Z����

�h�[�h�[�s�_�g�b�y�� 

�x �<�h�k�i�b�l�u�\�Z�l�v�� �b�g�l�_�j�_�k�� �d�� �y�\�e�_�g�b�y�f�� �i�j�b�j�h�^�u���� �n�h�j�f�b�j�h�\�Z�l�v��

�w�d�h�e�h�]�b�q�_�k�d�m�x�� �d�m�e�v�l�m�j�m�� �h�[�m�q�Z�x�s�b�o�k�y �g�Z�q�Z�e�v�g�u�o�� �d�e�Z�k�k�h�\ �b��

�d�h�f�f�m�g�b�d�Z�l�b�\�g�m�x���d�h�f�i�_�l�_�g�p�b�x���h�[�m�q�Z�x�s�b�o�k�y. 

�x �J�Z�a�\�b�\�Z�l�v�� �m�f�_�g�b�_�� �\�u�^�_�e�y�l�v�� �k�m�s�_�k�l�\�_�g�g�h�_�� �\�� �m�q�_�[�g�h�f�� �f�Z�l�_�j�b�Z�e�_����

�^�_�e�Z�l�v�� �\�u�\�h�^�u���� �i�_�j�_�g�h�k�b�l�v�� �j�Z�g�_�_�� �i�h�e�m�q�_�g�g�u�_�� �a�g�Z�g�b�y�� �g�Z�� �g�h�\�u�c�� �m�q�_�[�g�u�c��

�f�Z�l�_�j�b�Z�e�� 

�N�h�j�f�u�� �h�j�]�Z�g�b�a�Z�p�b�b�� �i�h�a�g�Z�\�Z�l�_�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b �h�[�m�q�Z�x�s�b�o�k�y����

�n�j�h�g�l�Z�e�v�g�Z�y�����b�g�^�b�\�b�^�m�Z�e�v�g�Z�y�����]�j�m�i�i�h�\�Z�y�� 

�F�_�l�h�^�u�� �b�� �i�j�b�z�f�u���� �k�h�a�^�Z�g�b�_�� �k�b�l�m�Z�p�b�b�� �m�k�i�_�o�Z���� �f�_�l�h�^�u�� �k�e�h�\�_�k�g�h�c�� �b��

�g�Z�]�e�y�^�g�h�c�� �i�_�j�_�^�Z�q�b�� �b�g�n�h�j�f�Z�p�b�b���� �i�j�Z�d�l�b�q�_�k�d�Z�y�� �j�Z�[�h�l�Z���� �q�Z�k�l�b�q�g�h-�i�h�b�k�d�h�\�u�c��

�f�_�l�h�^�����i�j�h�[�e�_�f�g�u�c���f�_�l�h�^�� 

�K�j�_�^�k�l�\�Z�� �h�[�m�q�_�g�b�y���� �� �f�h�^�m�e�v�g�Z�y�� �� �k�b�k�l�_�f�u�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �3�U�R�O�R�J����

�i�j�_�a�_�g�l�Z�p�b�y���©���K�\�_�l�����K�\�h�c�k�l�\�Z���k�\�_�l�h�\�h�]�h���e�m�q�Z�����K�\�_�l���b���l�_�g�v�ª�� 
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�I�j�h�^�h�e�`�_�g�b�_ �i�j�b�e�h�`�_�g�b�y���; 

�O�h�^���m�j�h�d�Z 

�x �H�j�]�Z�g�b�a�Z�p�b�h�g�g�u�c���f�h�f�_�g�l���� 

�K���k�_�]�h�^�g�y�r�g�_�]�h���m�j�h�d�Z���f�u���g�Z�q�b�g�Z�_�f���b�a�m�q�_�g�b�_�� �j�Z�a�^�_�e�Z���©�K�\�_�l���b���p�\�_�l�ª�����Z��

�l�_�f�m�� �g�Z�r�_�]�h�� �m�j�h�d�Z�� �\�u�� �i�h�i�u�l�Z�_�l�_�k�v�� �h�i�j�_�^�_�e�b�l�v�� �k�Z�f�b���� �\�Z�f�� �g�m�`�g�h�� �h�l�]�Z�^�Z�l�v��

�a�Z�]�Z�^�d�m�����K�e�Z�c�^������������ 

 �L�y�g�_�l�k�y���\���h�d�g�h���a�h�e�h�l�h�_���i�h�e�h�l�g�h�� 

 �D�j�Z�k�g�Z�y���^�_�\�b�p�Z�� �]�m�e�y�_�l���i�h���g�_�[�m�� 

�E�_�l�h�f���]�j�_�_�l���± �a�b�f�h�c���o�h�e�h�^�b�l���� 

���K�h�e�g�p�_�� 

�I�j�Z�\�b�e�v�g�h�����j�_�[�y�l�Z�� 

   

�J�b�k�m�g�h�d���;�� �± �K�e�Z�c�^����    �J�b�k���;�� �± �K�e�Z�c�^���� 

 
�x �I�h�k�l�Z�g�h�\�d�Z���m�q�_�[�g�u�o���p�_�e�_�c���� 

�K�_�]�h�^�g�y�� �g�Z���m�j�h�d�_�� �f�u�� �i�h�a�g�Z�d�h�f�b�f�k�y�� �k���l�Z�c�g�Z�f�b���k�\�_�l�Z�����k�\�_�l�h�\�h�]�h�� �e�m�q�Z������

�i�h�k�l�Z�j�Z�_�f�k�y�� �i�h�g�y�l�v���� �d�Z�d���h�g��   �j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y���� �Z�� �_�s�_�� �d�Z�d���K�h�e�g�p�_���h�k�\�_�s�Z�_�l��

�g�Z�r�m���i�e�Z�g�_�l�m�� 

�:���h�l�d�m�^�Z���[�_�j�_�l�k�y���k�\�_�l���b���^�e�y���q�_�]�h���h�g���g�m�`�_�g�" 

�&�e�Z�c�^�� �� ������ �© �D�h�]�^�Z�� �l�_�f�g�h���� �f�u�� �i�h�q�l�b�� �g�_�� �j�Z�a�e�b�q�Z�_�f�� �h�d�j�m�`�Z�x�s�b�o��

�i�j�_�^�f�_�l�h�\���� �>�e�y�� �l�h�]�h���� �q�l�h�[�u�� �m�\�b�^�_�l�v�� �b�o���� �g�m�`�_�g�� �k�\�_�l���� �>�g�_�f�� �\�k�_�� �h�k�\�_�s�Z�_�l��

�K�h�e�g�p�_�����K���h�]�j�h�f�g�h�c���k�d�h�j�h�k�l�v�x���g�_�k�_�l�k�y���k�\�_�l���h�l���K�h�e�g�p�Z���d���A�_�f�e�_���q�_�j�_�a  
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

�d�h�k�f�b�q�_�k�d�h�_���i�j�h�k�l�j�Z�g�k�l�\�h�����<�k�_�]�h���a�Z�������f�b�g�m�l���_�]�h���e�m�q�b���^�h�k�l�b�]�Z�x�l���i�h�\�_�j�o�g�h�k�l�b��

�A�_�f�e�b�ª�� 

 

�J�b�k�m�g�h�d���;�� �± �K�e�Z�c�^���� 

 
�G�Z�� �i�j�_�^�u�^�m�s�b�o�� �m�j�h�d�Z�o�� �f�u�� �f�g�h�]�h�� �]�h�\�h�j�b�e�b�� �h�[�� �w�l�h�f�� �l�_�e�_�� �g�_�`�b�\�h�c��

�i�j�b�j�h�^�u�� 

�>�Z�\�Z�c�l�_���i�j�h�\�_�^�_�f���Z�g�Z�e�b�a���w�l�h�]�h���h�[�t�_�d�l�Z���k���j�Z�a�g�u�o���k�l�h�j�h�g���� 

�Q�l�h�� �f�u�� �f�h�`�_�f�� �_�s�_�� �j�Z�k�k�d�Z�a�Z�l�v�� �h�� �K�h�e�g�p�_���� �k�� �l�h�q�d�b�� �a�j�_�g�b�y�� �g�Z�m�d�b��- 

�Z�k�l�j�h�g�h�f�b�b�� 

�B�a�� �^�h�d�e�Z�^�h�\�� �h�[�m�q�Z�x�s�b�o�k�y �©�� �K�h�e�g�p�_- �[�h�e�v�r�Z�y�� �a�\�_�a�^�Z �\�� �p�_�g�l�j�_��

�K�h�e�g�_�q�g�h�c�� �k�b�k�l�_�f�u���� �W�l�Z�� �a�\�_�a�^�Z �^�Z�_�l�� �k�\�_�l�� �b�� �l�_�i�e�h���� �<�h�a�j�Z�k�l �K�h�e�g�p�Z �j�Z�\�_�g��

�i�j�b�f�_�j�g�h�� �i�y�l�b�� �f�b�e�e�b�Z�j�^�Z�f�� �e�_�l���� �<�g�m�l�j�_�g�g�y�y�� �q�Z�k�l�v�� �g�Z�a�u�\�Z�_�l�k�y�� �y�^�j�h�f���� �Z��

�\�g�_�r�g�y�y���h�[�h�e�h�q�d�Z���± �K�h�e�g�_�q�g�h�c���d�h�j�h�g�h�c�ª�� 

�Q�l�h���_�s�_ �\�u�����f�h�`�_�l�_ �^�h�[�Z�\�b�l�v�" 

�K�e�Z�c�^�� ���������� �K�h�e�g�p�_�� �\�k�o�h�^�b�l�� �k�� �<�h�k�l�h�d�Z�� �b�� �a�Z�o�h�^�b�l�� �g�Z�� �A�Z�i�Z�^�_���� �g�Z�k�l�m�i�Z�_�l��

�k�f�_�g�Z���^�g�y���b���g�h�q�b���� 

 

 

 

 

 



91 
 

�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

              

�J�b�k�m�g�h�d���;�� �± �K�e�Z�c�^����           �J�b�k�m�g�h�d���;�� �± �K�e�Z�c�^���� 

 

�K�e�Z�c�^�� ������ ������ �<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �\�u�k�h�l�u�� �K�h�e�g�p�Z�� �b�� �^�\�b�`�_�g�b�y�� �\�h�d�j�m�]�� �g�_�]�h��

�A�_�f�e�b�����i�j�h�b�k�o�h�^�b�l���k�f�_�g�Z���\�j�_�f�_�g���]�h�^�Z�� 

           

�J�b�k�m�g�h�d���;�� �± �K�e�Z�c�^����      �J�b�k�m�g�h�d���;�� �± �K�e�Z�c�^���� 

 
�Q�l�h�� �f�u�� �f�h�`�_�f�� �_�s�_�� �j�Z�k�k�d�Z�a�Z�l�v�� �h�� �K�h�e�g�p�_���� �k�� �l�h�q�d�b�� �a�j�_�g�b�y�� �`�b�\�u�o��

�k�m�s�_�k�l�\���� �h�[�b�l�Z�x�s�b�o�� �g�Z�� �g�Z�r�_�c�� �i�e�Z�g�_�l�_�� �b�� �g�Z�k�� �k�Z�f�b�o���� ���� �g�Z�� �h�k�g�h�\�_��

�g�Z�[�e�x�^�_�g�b�c�������b�k�i�h�e�v�a�h�\�Z�g�b�_���k�h�e�g�_�q�g�h�c���w�g�_�j�]�b�b�� 

�B�a�� �^�h�d�e�Z�^�h�\�� �h�[�m�q�Z�x�s�b�o�k�y �©�K�h�e�g�p�_�� �g�Z�]�j�_�\�Z�_�l�� �Z�l�f�h�k�n�_�j�m�� �b��

�i�h�\�_�j�o�g�h�k�l�v�� �A�_�f�e�b���� �;�e�Z�]�h�^�Z�j�y�� �k�h�e�g�_�q�g�h�c�� �w�g�_�j�]�b�b �g�Z�� �A�_�f�e�_�� �^�m�x�l�� �\�_�l�j�u, 

�j�Z�k�l�m�l�� �j�Z�k�l�_�g�b�y�� �i�j�h�b�k�o�h�^�b�l�� �d�j�m�]�h�\�h�j�h�l�� �\�h�^�u�� �\�� �i�j�b�j�h�^�_���� �`�b�\�h�l�g�u�_�� �f�h�]�m�l��

�i�b�l�Z�l�v�k�y���� �;�e�Z�]�h�^�Z�j�y�� �K�h�e�g�_�q�g�h�f�m�� �b�a�e�m�q�_�g�b�x�� �g�Z�� �A�_�f�e�_�� �k�m�s�_�k�l�\�m�x�l��

�b�k�d�h�i�Z�_�f�u�_���\�b�^�u���l�h�i�e�b�\�Z�ª�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

 

�J�b�k�m�g�h�d���;�� �± �K�e�Z�c�^���� 

 

�Q�l�h���f�u���f�h�`�_�f���_�s�_���j�Z�k�k�d�Z�a�Z�l�v���h���K�h�e�g�p�_�����k���l�h�q�d�b���a�j�_�g�b�y���b�k�l�h�j�b�b�" 

�B�a�� �^�h�d�e�Z�^�h�\�� �h�[�m�q�Z�x�s�b�o�k�y  �©�� �>�e�y�� �e�x�^�_�c�� �b�� �\�k�_�]�h�� �`�b�\�h�]�h�� �g�Z �A�_�f�e�_��

�K�h�e�g�p�_��- �b�k�l�h�q�g�b�d �l�_�i�e�Z �b���k�\�_�l�Z�����h�l���g�_�]�h���a�Z�\�b�k�b�l���m�j�h�`�Z�c���b���`�b�a�g�v���g�Z���i�e�Z�g�_�l�_����

�E�x�^�b�� �\�k�_�]�^�Z�� �i�h�g�b�f�Z�e�b���� �g�Z�k�d�h�e�v�d�h�� �k�b�e�v�g�h �a�Z�\�b�k�b�l�� �b�o�� �k�m�s�_�k�l�\�h�\�Z�g�b�_ �h�l��

�K�h�e�g�p�Z���� �b�� �h�l�g�h�k�b�e�b�k�v�� �d�� �g�_�f�m�� �k�� �i�h�q�l�_�g�b�_�f �b�� �m�\�Z�`�_�g�b�_�f���� �i�h�d�e�h�g�y�e�b�k�v�� �b��

�h�[�h�`�_�k�l�\�e�y�e�b�� �_�]�h�� �h�[�j�Z�a���� �<�� �^�j�_�\�g�h�k�l�b�� �k�e�Z�\�y�g�_�� �b�f�_�g�h�\�Z�e�b�� �K�h�e�g�p�_�� �k��

�m�\�Z�`�_�g�b�_�f���± �©�Y�j�b�e�h�ª���b���^�Z�`�_���i�h�d�e�Z�g�y�e�b�k�v���_�f�m�����d�Z�d���[�h�]�m�ª�� 

�K�e�Z�c�^�����������I�h�^�\�_�^�_�g�b�_���b�l�h�]�h�\�� �©�K�h�e�g�p�_�ª�� 

 

�J�b�k�m�g�h�d���;�� �± �K�e�Z�c�^���� 
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�I�j �h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

�x �L�_�e�h���g�_�`�b�\�h�c���i�j�b�j�h�^�u��  

�x �A�\�_�a�^�Z���± �d�Z�j�e�b�d�����g�Z�o�h�^�b�l�k�y���\���p�_�g�l�j�_���K�h�e�g�_�q�g�h�c���k�b�k�l�_�f�u�� 

�x �>�Z�_�l���l�_�i�e�h���b���k�\�_�l���^�e�y���\�k�_�]�h���`�b�\�h�]�h���g�Z���A�_�f�e�_�� 

�x �;�e�Z�]�h�^�Z�j�y�� �k�h�e�g�_�q�g�h�c�� �w�g�_�j�]�b�b�� �^�m�x�l�� �\�_�l�j�u���� �i�j�h�b�k�o�h�^�b�l��

�d�j�m�]�h�\�h�j�h�l���\�h�^�u���\���i�j�b�j�h�^�_�� �k�m�s�_�k�l�\�m�x�l���b�k�d�h�i�Z�_�f�u�_���\�b�^�u���l�h�i�e�b�\�Z��  

�x �K�� �^�Z�\�g�b�o�� �\�j�_�f�_�g�� �i�h�q�b�l�Z�_�l�k�y�� �e�x�^�v�f�b�� �b�� �g�Z�o�h�^�b�l�� �h�l�j�Z�`�_�g�b�_�� �\�� �b�o��

�l�\�h�j�q�_�k�l�\�_�ª. 

�F�h�e�h�^�p�u���� �?�k�e�b�� �f�u�� �o�h�l�b�f�� �i�h�g�y�l�v�� �d�Z�d�h�c��- �e�b�[�h�� �h�[�t�_�d�l���� �i�j�Z�\�b�e�v�g�h�� �b��

�\�k�_�k�l�h�j�h�g�g�_���_�]�h���b�a�m�q�b�l�v�����l�h���f�u���^�h�e�`�g�u���h�i�j�_�^�_�e�b�l�v���m���g�_�]�h���k�h�k�l�Z�\�g�u�_���q�Z�k�l�b���b��

�k�m�s�_�k�l�\�_�g�g�u�_�� �i�j�b�a�g�Z�d�b���� �j�Z�k�k�f�h�l�j�_�l�v�� �_�]�h�� �k�� �j�Z�a�g�u�o�� �l�h�q�_�d�� �a�j�_�g�b�y���� �l�h�� �_�k�l�v��

�i�h�^�\�_�j�]�g�m�l�v���_�]�h���Z�g�Z�e�b�a�m�� 

�B�a�m�q�_�g�b�_���g�h�\�h�c���l�_�f�u 

�B�l�Z�d�����]�e�Z�\�g�u�f���b�k�l�h�q�g�b�d�h�f���k�\�_�l�Z���y�\�e�y�_�l�k�y���K�h�e�g�p�_�� 

�K�e�Z�c�^�� �������� �:�� �q�l�h�� �b�k�i�h�e�v�a�h�\�Z�e�b�� �e�x�^�b�� �^�e�y�� �h�k�\�_�s�_�g�b�y�� �k�\�h�b�o�� �^�h�f�h�\�� �k��

�^�Z�\�g�b�o���\�j�_�f�_�g�" 

 

�J�b�k�m�g�h�d �;���� �± �K�e�Z�c�^������  

 
�K�e�Z�c�^�� �������� �E�m�q�b�g�Z���� �=�^�_�� �\�k�l�j�_�q�Z�e�h�k�v�� �w�l�h�� �k�e�h�\�h�� �b�� �q�l�h�� �h�g�h�� �h�a�g�Z�q�Z�_�l�"��

�E�m�q�b�g�Z���± �l�h�g�d�Z�y���^�e�b�g�g�Z�y���s�_�i�d�Z���k�m�o�h�]�h���^�_�j�_�\�Z�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

              

�J�b�k�m�g�h�d���;���� �± �K�e�Z�c�^������ �J�b�k�m�g�h�d���;���� �± �K�e�Z�c�^������ 

 

�D�_�j�h�k�b�g�h�\�Z�y���e�Z�f�i�Z�����Q�l�h���l�Z�d�h�_���d�_�j�h�k�b�g�"������������ 

               

�J�b�k�m�g�h�d���;���� �± �K�e�Z�c�^������     

 
�I�j�Z�\�b�e�v�g�h�����j�_�[�y�l�Z�����b���\�k�z���w�l�h���y�\�e�y�_�l�k�y���b�k�l�h�q�g�b�d�Z�f�b���k�\�_�l�Z 

�K�e�Z�c�^�� �������� �D�Z�d�b�_�� �i�j�Z�\�b�e�Z�� �h�[�j�Z�s�_�g�b�y�� �k�� �w�e�_�d�l�j�b�q�_�k�d�b�f�b �i�j�b�[�h�j�Z�f�b�� �\�u��

�a�g�Z�_�l�_�" 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

 

�J�b�k�m�g�h�d �;���� �± �K�e�Z�c�^������ 

 

�K�e�Z�c�^���������N�b�a�d�m�e�v�l�f�b�g�m�l�d�Z��  �=�b�f�g�Z�k�l�b�d�Z���^�e�y���]�e�Z�a�� 

 

�J�b�k�m�g�h�d���;���� �± �K�e�Z�c�^������ 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 
 

�B�g�l�_�j�_�k�g�h���� �Z�� �d�Z�d�� �K�h�e�g�p�_�� �b�� �^�j�m�]�b�_�� �b�k�l�h�q�g�b�d�b�� �k�\�_�l�Z�� �f�h�]�m�l�� �h�k�\�_�s�Z�l�v��

�g�Z�r�m���i�e�Z�g�_�l�m �b���g�Z�r�b���^�h�f�Z�� 

�>�Z�\�Z�c�l�_���\�h�a�v�f�_�f���\���j�m�d�b���e�b�g�_�c�d�m�����Q�l�h���l�Z�d�h�_���e�b�g�_�c�d�Z�" 

�E�b�g�_�c�d�Z���± �w�l�h���b�g�k�l�j�m�f�_�g�l���^�e�y���b�a�f�_�j�_�g�b�y���d�Z�d�b�o-�e�b�[�h���i�j�_�^�f�_�l�h�\�� 

�:�� �b�g�k�l�j�m�f�_�g�l�� �± �w�l�h�� �i�j�b�[�h�j���� �h�[�e�_�]�q�Z�x�s�b�c�� �g�Z�f�� �d�Z�d�m�x-�e�b�[�h��

�^�_�y�l�_�e�v�g�h�k�l�v���� �G�Z�i�j�b�f�_�j�� �m�� �i�Z�i�u�� �_�k�l�v�� �i�b�e�Z���� �H�g�Z�� �_�f�m�� �i�h�f�h�]�Z�_�l�"�� ���^�Z������ �a�g�Z�q�b�l��

�i�b�e�Z �f�h�`�_�l���[�u�l�v���b�g�k�l�j�m�f�_�g�l�h�f�"�����^�Z���� 

�D�Z�d�b�_���b�g�k�l�j�m�f�_�g�l�u���\�u���_�s�_���f�h�`�_�l�_���g�Z�a�\�Z�l�v�"���m�^�h�q�d�Z�����e�h�`�d�Z���� 

�O�h�j�h�r�h�� 

�K�d�Z�`�b�l�_���� �Z�� �q�l�h�� �\�Z�`�g�h�]�h�� �_�k�l�v�� �g�Z�� �l�Z�d�h�f�� �b�g�k�l�j�m�f�_�g�l�_���� �d�Z�d�� �e�b�g�_�c�d�Z�"��

���^�_�e�_�g�b�y�����p�b�n�j�u���� 

�:���a�Z�q�_�f���g�Z�f���p�b�n�j�u���g�Z���e�b�g�_�c�d�_�����q�l�h���h�g�b���^�_�e�Z�x�l�" 

�I�h�f�h�]�Z�x�l�� �g�Z�f�� �b�a�f�_�j�y�l�v�� �^�e�b�g�m �j�Z�a�g�u�o�� �i�j�_�^�f�_�l�h�\�� �Q�_�f�� �[�h�e�v�r�_�� �p�b�n�j�Z��

�g�Z���e�b�g�_�c�d�_�����l�_�f���^�e�b�g�g�_�_���i�j�_�^�f�_�l�� 

�:���\���q�_�f���b�a�f�_�j�y�_�l�k�y���e�b�g�_�c�d�Z�"�����\���k�Z�g�l�b�f�_�l�j�Z�o���� 

�I�j�Z�\�b�e�v�g�h�� 

�<�h�l���b���m���K�h�e�g�p�Z���f�h�`�g�h���i�j�h�b�a�\�h�^�b�l�v���b�a�f�_�j�_�g�b�y�����L�h�e�v�d�h���b�a�f�_�j�y�l�v���f�h�`�g�h��

�g�_���^�e�b�g�m���d�Z�d���g�Z���e�b�g�_�c�d�_�����Z���h�k�\�_�s�_�g�g�h�k�l�v�����G�Z�i�j�b�f�_�j, �h�k�\�_�s�_�g�g�h�k�l�v���d�h�f�g�Z�l�u����

�b�e�b�� �i�e�Z�g�_�l�u���� �B�� �_�k�e�b�� �e�b�g�_�c�d�Z�� �i�h�a�\�h�e�y�_�l�� �g�Z�f�� �\�u�i�h�e�g�y�l�v�� �b�a�f�_�j�_�g�b�y�� �\��

�k�Z�g�l�b�f�_�l�j�Z�o�����l�h���h�k�\�_�s�_�g�g�h�k�l�v���f�u���[�m�^�_�f���f�_�j�b�l�v���\���E�x�d�k�Z�o�� �:���i�h�f�h�`�_�l���g�Z�f���\��

�w�l�h�f���l�Z�d�h�c���b�g�l�_�j�_�k�g�u�c���b�g�k�l�j�m�f�_�g�l�� �d�Z�d���f�h�^�m�e�v�g�Z�y���k�b�k�l�_�f�Z���w�d�k�i�_�j�b�f�_�g�l�h�\�����\��

�d�h�l�h�j�h�c�� �_�k�l�v�� �k�i�_�p�b�Z�e�v�g�u�c�� �i�j�b�[�h�j���� �i�h�a�\�h�e�y�x�s�b�c�� �^�_�e�Z�l�v�� �l�Z�d�b�_�� �b�g�l�_�j�_�k�g�u�_��

�b�a�f�_�j�_�g�b�y�� 

�J�_�[�y�l�Z�����i�h�k�f�h�l�j�b�l�_���a�Z���h�d�g�h�����l�Z�f���k�\�_�l�e�h���b�e�b���l�_�f�g�h�"�����k�\�_�l�e�h�� 

�:�� �d�Z�d�� �\�u�� �^�m�f�Z�_�l�_���� �_�k�e�b�� �\�u�d�e�x�q�b�l�v�� �k�\�_�l�� �\�� �d�e�Z�k�k�_�� �b�� �h�l�d�j�u�l�v�� �r�l�h�j�u����

�h�k�\�_�s�_�g�g�h�k�l�v�� �b�a�f�_�g�b�l�k�y�"�� �D�Z�d�b�_�� �i�j�_�^�e�h�`�_�g�b�y�� �m�� �\�Z�k�� �_�k�l�v�"�� ���\�u�^�\�b�]�Z�x�l�� �k�\�h�b��

�i�j�_�^�i�h�e�h�`�_�g�b�y�������:���l�_�i�_�j�v���^�Z�\�Z�c�l�_���\�u�[�_�j�_�f���h�^�g�h���b�a���i�j�_�^�i�h�e�h�`�_�g�b�c���b�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

�i�h�i�j�h�[�m�_�f�� �_�]�h�� �^�h�d�Z�a�Z�l�v���� �>�h�d�Z�a�Z�l�v���� �a�g�Z�q�b�l�� �i�h�e�m�q�b�l�v�� �l�h�q�g�m�x����

�g�_�h�k�i�h�j�b�f�m�x���b�g�n�h�j�f�Z�p�b�x�� 

�I�h�i�j�h�[�m�_�f�" 

�:�� �k�_�c�q�Z�k���� �j�_�[�y�l�Z���� �f�u�� �[�m�^�_�f�� �b�a�f�_�j�y�l�v�� �m�j�h�\�_�g�v�� �h�k�\�_�s�_�g�g�h�k�l�b�� �\�� �g�Z�r�_�f��

�d�e�Z�k�k�_�� 

�E�Z�[�h�j�Z�l�h�j�g�Z�y���j�Z�[�h�l�Z 

�B�A�F�?�J�?�G�B�?���M�J�H�<�G�Y���H�K�<�?�S�?�G�G�H�K�L�B 

�K�h�^�_�j�`�Z�l�_�e�v�g�u�c���[�e�h�d�� �Q�_�e�h�\�_�d���b���i�j�b�j�h�^�Z�� 

�J�Z�a�^�_�e�����I�j�b�j�h�^�Z�� 

�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���^�_�y�l�_�e�v�g�h�k�l�b���h�[�m�q�Z�x�s�b�o�k�y: 

�G�Z�[�e�x�^�Z�l�v�����a�Z�� �b�a�f�_�g�_�g�b�_�f�� �m�j�h�\�g�y�� �h�k�\�_�s�_�g�g�h�k�l�b�� �g�Z�� �m�e�b�p�_�� �b�� �\��

�i�h�f�_�s�_�g�b�b���\ �a�Z�\�b�k�b�f�h�k�l�b���h�l���\�j�_�f�_�g�b���k�m�l�h�d���b���k�h�k�l�h�y�g�b�y���i�h�]�h�^�u�� 

�O�Z�j�Z�d�l�_�j�b�a�h�\�Z�l�v���i�h�g�y�l�b�y���h�k�\�_�s�_�g�g�h�k�l�v���d�Z�d���k�\�h�c�k�l�\�h���k�\�_�l�Z�� 

�x �n�m�g�d�p�b�b���h�j�]�Z�g�h�\���a�j�_�g�b�y�� 

�B�a�f�_�j�y�l�v�� �m�j�h�\�g�b�� �h�k�\�_�s�_�g�g�h�k�l�b�� �k�� �i�h�f�h�s�v�x�� �k�i�_�p�b�Z�e�v�g�h�]�h��

�b�a�f�_�j�b�l�_�e�v�g�h�]�h �i�j�b�[�h�j�Z�����h�[�h�[�s�Z�l�v���j�_�a�m�e�v�l�Z�l�u�����^�_�e�Z�l�v���\�u�\�h�^�u�� 

�B�k�k�e�_�^�h�\�Z�l�v: 

�x �j�Z�a�e�b�q�g�u�c���m�j�h�\�_�g�v���h�k�\�_�s�_�g�g�h�k�l�b���b�g�^�b�\�b�^�m�Z�e�v�g�h���b�e�b���\���]�j�m�i�i�Z�o�� 

�x �H�[�k�m�`�^�Z�l�v�� �\�� �]�j�m�i�i�Z�o�� �i�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �b�a�f�_�j�_�g�b�y�� �b��

�b�k�k�e�_�^�h�\�Z�g�b�c�� 

�x �K�j�Z�\�g�b�\�Z�l�v�� �b�� �j�Z�a�e�b�q�Z�l�v �m�j�h�\�g�b�� �h�k�\�_�s�_�g�g�h�k�l�b�� �g�Z �h�k�g�h�\�Z�g�b�b��

�k�h�[�k�l�\�_�g�g�u�o �\�u�\�h�^�h�\���b �g�Z�[�e�x�^�_�g�b�c�� 

�x �B�a�\�e�_�d�Z�l�v �g�_�h�[�o�h�^�b�f�m�x���b�g�n�h�j�f�Z�p�b�x���h���k�\�_�l�_���b �h�k�\�_�s�_�g�g�h�k�l�b���b�a��

�^�h�i�h�e�g�b�l�_�e�v�g�u�o���b�k�l�h�q�g�b�d�h�\���a�g�Z�g�b�c (�w�g�p�b�d�e�h�i�_�^�b�c�����k�i�j�Z�\�h�q�g�b�d�h�\�� �k�e�h�\�Z�j�_�c�� 

�j�_�k�m�j�k�h�\���k�_�l�b���B�g�l�_�j�g�_�l�� �b���h�[�k�m�`�^�Z�l�v���i�h�e�m�q�_�g�g�u�_���^�Z�g�g�u�_. 

�J�Z�[�h�l�Z�l�v���\���i�Z�j�Z�o���k���b�k�l�h�q�g�b�d�h�f���k�\�_�l�Z���b���k���b�a�f�_�j�_�g�b�y�f�b���h�k�\�_�s�_�g�g�h�k�l�b�� 
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�I�j �h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

�I�_�j�\�u�c���m�q�Z�s�b�c�k�y���i�j�h�\�h�^�b�l���h�i�u�l�����\�l�h�j�h�c���^�_�e�Z�_�l���b���h�i�b�k�u�\�Z�_�l���\�u�\�h�^�u���b��

�g�Z�h�[�h�j�h�l���� �J�Z�[�h�l�Z�� �h�j�]�Z�g�b�a�h�\�Z�g�Z�� �\�� �i�Z�j�_���� �l���d���� �i�j�b�� �l�Z�d�h�c�� �j�Z�[�h�l�_�� �h�[�m�q�Z�x�s�b�_�k�y 

�m�q�Z�l�k�y�� �k�e�m�r�Z�l�v�� �^�j�m�]�� �^�j�m�]�Z�� �b�� �j�Z�a�^�_�e�y�l�v�� ���^�_�e�_�]�b�j�h�\�Z�l�v���� �k�\�h�b�� �i�h�e�g�h�f�h�q�b�y���� �:��

�l�Z�d�`�_�� �a�Z�� �k�q�_�l�� �l�Z�d�h�c�� �n�h�j�f�u�� �j�Z�[�h�l�u�� �m�� �h�[�m�q�Z�x�s�b�o�k�y �\�h�a�j�Z�k�l�Z�_�l�� �b�g�l�_�j�_�k�� �d��

�i�j�h�\�_�^�_�g�b�x�� �h�i�u�l�Z���� �h�g�b�� �q�m�\�k�l�\�m�x�l�� �k�_�[�y�� �g�Z�k�l�h�y�s�b�f�b�� �b�k�k�e�_�^�h�\�Z�l�_�e�y�f�b����

�\�h�a�j�Z�k�l�Z�_�l���m�j�h�\�_�g�v���h�l�\�_�l�k�l�\�_�g�g�h�k�l�b���b���k�Z�f�h�k�l�h�y�l�_�e�v�g�h�k�l�b���� 

�H�[�t�y�k�g�y�l�v�����d�Z�d���k���i�h�f�h�s�v�x���h�j�]�Z�g�Z���a�j�_�g�b�y���f�u���j�Z�a�e�b�q�Z�_�f���j�Z�a�g�u�_���m�j�h�\�g�b 

�h�k�\�_�s�_�g�g�h�k�l�b�� 

�I�j�h�\�h�^�b�l�v�� �i�j�h�k�l�_�c�r�b�_�� �g�Z�[�e�x�^�_�g�b�y�� �a�Z�� �k�\�h�b�f�� �h�j�]�Z�g�b�a�f�h�f�� �b��

�j�Z�k�k�d�Z�a�u�\�Z�l�v���h �k�\�h�b�o���g�Z�[�e�x�^�_�g�b�y�o�� 

 �I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���j�Z�[�h�l�u�������� - 20 �f�b�g 

�K�e�h�`�g�h�k�l�v���w�d�k�i�_�j�b�f�_�g�l�Z�����i�j�h�k�l�h�c 

�D�j�Z�l�d�h�_���h�i�b�k�Z�g�b�_���j�Z�[�h�l�u�� 

�H�k�\�_�s�_�g�g�h�k�l�v�� �i�h�f�_�s�_�g�b�y�� �± �\�Z�`�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v���� �\�e�b�y�x�s�b�c�� �g�Z�� �g�Z�r�_��

�a�^�h�j�h�\�v�_�����K�\�_�l���\���g�Z�r�_�f���^�h�f�_���b���\���r�d�h�e�_���g�_���l�h�e�v�d�h���\�e�b�y�_�l���g�Z���a�^�h�j�h�\�v�_���g�Z�r�b�o��

�]�e�Z�a�����g�h���b���k�l�b�f�m�e�b�j�m�_�l���j�Z�[�h�l�m���f�h�a�]�Z�����k�i�h�k�h�[�k�l�\�m�y���o�h�j�h�r�_�f�m���h�l�^�u�o�m�����B�f�_�g�g�h��

�i�h�w�l�h�f�m�� �h�[�� �h�k�\�_�s�z�g�g�h�k�l�b�� �i�h�f�_�s�_�g�b�y�� �g�_�h�[�o�h�^�b�f�h�� �a�g�Z�l�v�� �^�Z�`�_�� �f�e�Z�^�r�_�f�m��

�r�d�h�e�v�g�b�d�m���� �G�_�k�f�h�l�j�y�� �g�Z�� �l�h���� �q�l�h�� �\�� �g�Z�q�Z�e�v�g�h�c�� �r�d�h�e�_�� �h�k�\�_�s�_�g�g�h�k�l�v�� �d�Z�d��

�n�b�a�b�q�_�k�d�Z�y���\�_�e�b�q�b�g�Z���g�_ �b�a�m�q�Z�_�l�k�y�����h�[�m�q�Z�x�s�b�_�k�y���f�h�]�m�l���\�u�i�h�e�g�b�l�v���j�Z�[�h�l�m���i�h��

�h�i�j�_�^�_�e�_�g�b�x�� �a�g�Z�q�_�g�b�c�� �^�Z�g�g�h�c�� �n�b�a�b�q�_�k�d�h�c�� �\�_�e�b�q�b�g�u�� �k�� �i�h�f�h�s�v�x��

�b�g�g�h�\�Z�p�b�h�g�g�h�]�h�� �p�b�n�j�h�\�h�]�h�� �h�[�h�j�m�^�h�\�Z�g�b�y�� �± �p�b�n�j�h�\�h�]�h�� �b�a�f�_�j�b�l�_�e�v�g�h�]�h��

�f�h�^�m�e�y���©�H�k�\�_�s�_�g�g�h�k�l�v�ª�� 

�N�h�j�f�u���j�Z�[�h�l�u�����i�Z�j�g�Z�y�� 

�I�e�Z�g�b�j�m�_�f�u�_���j�_�a�m�e�v�l�Z�l�u���� 

�I�j�_�^�f�_�l�g�u�_�� 

�x �m�k�\�h�_�g�b�_�� �i�_�j�\�h�g�Z�q�Z�e�v�g�u�o�� �k�\�_�^�_�g�b�c�� �h�� �k�m�s�g�h�k�l�b�� �b�� �h�k�h�[�_�g�g�h�k�l�y�o��

�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y���k�\�_�l�h�\�u�o���\�h�e�g�� 

 

 



99 
 

�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

�x �\�e�Z�^�_�g�b�_�� �[�Z�a�h�\�u�f�� �i�h�g�y�l�b�c�g�u�f�� �Z�i�i�Z�j�Z�l�h�f�� ���©�h�i�u�l�ª����

�©�g�Z�[�e�x�^�_�g�b�_�ª���©�k�\�_�l�ª���� �©�k�\�h�c�k�l�\�Z���k�\�_�l�Z�ª���� �©�h�k�\�_�s�_�g�g�h�k�l�v�ª������ �g�_�h�[�o�h�^�b�f�u�f���^�e�y��

�^�Z�e�v�g�_�c�r�_�]�h���h�[�j�Z�a�h�\�Z�g�b�y���\���h�[�e�Z�k�l�b���_�k�l�_�k�l�\�_�g�g�h-�g�Z�m�q�g�u�o���^�b�k�p�b�i�e�b�g�� 

�x �m�f�_�g�b�_���b�k�k�e�_�^�h�\�Z�l�v���k�\�_�l�����\�u�^�_�e�y�l�v���_�]�h���o�Z�j�Z�d�l�_�j�g�m�x���h�k�h�[�_�g�g�h�k�l�v��

�± �h�k�\�_�s�_�g�g�h�k�l�v�� 

�O�h�^���e�Z�[�h�j�Z�l�h�j�g�h�c���j�Z�[�h�l�u�� 

�A�Z�^�Z�g�b�_�����i�j�h�q�b�l�Z�c���l�_�d�k�l�� 

�G�Z�\�_�j�g�h�_���� �l�u�� �a�g�Z�_�r�v���� �i�h�q�_�f�m�� �^�g�_�f�� �k�\�_�l�e�h���� �Z�� �g�h�q�v�x�� �l�_�f�g�h���� �>�g�_�f��

�k�\�_�l�b�l�� �k�h�e�g�p�_���� �h�g�h�� �^�Z�_�l�� �g�Z�f�� �l�_�i�e�h�� �b�� �k�\�_�l���� �K�\�_�l�� �[�u�\�Z�_�l�� �_�k�l�_�k�l�\�_�g�g�u�f�� �b��

�b�k�d�m�k�k�l�\�_�g�g�u�f�����?�k�e�b���i�h�f�_�s�_�g�b�_���h�k�\�_�s�_�g�h���l�h�e�v�d�h���a�Z���k�q�_�l���k�\�_�l�Z���k�h�e�g�p�Z����

�l�h�� �]�h�\�h�j�y�l�� �h�� �_�k�l�_�k�l�\�_�g�g�h�f�� �h�k�\�_�s�_�g�b�b���� �K�� �g�Z�k�l�m�i�e�_�g�b�_�f�� �\�_�q�_�j�Z �b�e�b�� �\��

�i�Z�k�f�m�j�g�m�x�� �i�h�]�h�^�m�� �_�k�l�_�k�l�\�_�g�g�h�]�h�� �k�\�_�l�Z�� �[�u�\�Z�_�l�� �g�_�^�h�k�l�Z�l�h�q�g�h���� �<�� �w�l�h�f��

�k�e�m�q�Z�_�� �\�d�e�x�q�Z�x�l�� �w�e�_�d�l�j�h�e�Z�f�i�u�� �± �b�k�l�h�q�g�b�d�b�� �b�k�d�m�k�k�l�\�_�g�g�h�]�h��

�h�k�\�_�s�_�g�b�y���� 

 �;�e�Z�]�h�^�Z�j�y�� �a�j�_�g�b�x�� �q�_�e�h�\�_�d�� �k�i�h�k�h�[�_�g�� �h�s�m�l�b�l�v�� �j�Z�a�g�b�p�m�� �\��

�h�k�\�_�s�_�g�g�h�k�l�b�� �d�h�f�g�Z�l�u�� �k�� �i�e�h�l�g�h�� �a�Z�^�_�j�g�m�l�u�f�b�� �l�_�f�g�u�f�b�� �r�l�h�j�Z�f�b�� �b��

�h�l�d�j�u�l�u�f�b�� �r�l�h�j�Z�f�b�� �\�� �e�_�l�g�b�c�� �k�h�e�g�_�q�g�u�c�� �^�_�g�v���� �H�^�g�Z�d�h�� �^�e�y�� �l�h�q�g�h�]�h��

�h�i�j�_�^�_�e�_�g�b�y�� �m�j�h�\�g�y�� �h�k�\�_�s�_�g�g�h�k�l�b�� �k�e�_�^�m�_�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �k�i�_�p�b�Z�e�v�g�u�_��

�l�_�o�g�b�q�_�k�d�b�_�� �m�k�l�j�h�c�k�l�\�Z���� �>�e�y�� �q�_�]�h�� �h�q�_�g�v�� �\�Z�`�g�h�� �a�g�Z�l�v�� �m�j�h�\�_�g�v��

�h�k�\�_�s�_�g�g�h�k�l�b�"�� �D�h�]�^�Z�� �f�u�� �q�b�l�Z�_�f���� �i�b�r�_�f���� �k�f�h�l�j�b�f�� �l�_�e�_�\�b�a�h�j�� �b�e�b��

�j�Z�[�h�l�Z�_�f�� �g�Z�� �d�h�f�i�v�x�l�_�j�_�� �g�Z�r�b�� �]�e�Z�a�Z�� �m�k�l�Z�x�l���� �I�h�k�l�h�y�g�g�Z�y�� �j�Z�[�h�l�Z�� �i�j�b��

�i�e�h�o�h�f�� �h�k�\�_�s�_�g�b�b�� �f�h�`�_�l�� �i�j�b�\�_�k�l�b�� �d�� �m�o�m�^�r�_�g�b�x�� �a�j�_�g�b�y�� �b�� �j�Z�a�\�b�l�b�x��

�k�_�j�v�_�a�g�u�o�� �� �a�Z�[�h�e�_�\�Z�g�b�c�� �]�e�Z�a���� �<�h�l�� �i�h�q�_�f�m�� �g�m�`�g�h�� �o�h�j�h�r�h�� �h�k�\�_�s�Z�l�v��

�i�h�f�_�s�_�g�b�_�����\���d�h�l�h�j�h�f���l�u���a�Z�g�b�f�Z�_�r�v�k�y�����M�a�g�Z�l�v���m�j�h�\�_�g�v���h�k�\�_�s�_�g�g�h�k�l�b���\��

�d�e�Z�k�k�_���i�h�f�h�`�_�l �b�a�f�_�j�b�l�_�e�v�g�u�c���f�h�^�m�e�v���©�H�k�\�_�s�_�g�g�h�k�l�v�ª�� 

�G�Z�c�^�b�����b���\�u�^�_�e�b���\���l�_�d�k�l�_���]�e�Z�\�g�m�x���f�u�k�e�v�����?�k�e�b���l�u���a�Z�l�j�m�^�g�y�_�r�v�k�y�����w�l�h��

�k�^�_�e�Z�l�v�����_�s�_���j�Z�a���i�j�h�q�b�l�Z�c�����g�Z�a�\�Z�g�b�_���e�Z�[�h�j�Z�l�h�j�g�h�c���j�Z�[�h�l�u�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

�Q�l�h���l�_�[�_�����g�_�h�[�o�h�^�b�f�h���^�e�y���j�Z�[�h�l�u�� 

�x �I�D���k���m�k�l�Z�g�h�\�e�_�g�g�u�f���I�H��PROLog; 

�x �f�h�^�m�e�v���k�h�i�j�y�`�_�g�b�y��USB-100; 

�x �p�b�n�j�h�\�h�c���b�a�f�_�j�b�l�_�e�v�g�u�c���f�h�^�m�e�v���©�H�k�\�_�s�_�g�g�h�k�l�v�ª�� 

�x USB �d�Z�[�_�e�v��B/M-B/M�����������������f�� 

�I�Z�f�y�l�d�Z���h���f�_�j�Z�o���i�j�_�^�h�k�l�h�j�h�`�g�h�k�l�b���i�j�b���\�u�i�h�e�g�_�g�b�b���j�Z�[�h�l�u 

�<���o�h�^�_���j�Z�[�h�l�u���g�_�h�[�o�h�^�b�f�h���k�l�j�h�]�h���k�h�[�e�x�^�Z�l�v���k�e�_�^�m�x�s�b�_���i�j�Z�\�b�e�Z�� 

������ �<�u�i�h�e�g�y�c�� �� �\�k�_�� �m�d�Z�a�Z�g�b�y�� �i�_�^�Z�]�h�]�Z���� �k�h�[�e�x�^�Z�c�� �� �^�b�k�p�b�i�e�b�g�m�� �i�j�b��

�i�h�^�]�h�l�h�\�d�_���b���\�h���\�j�_�f�y���j�Z�[�h�l�u�� 

2. �J�Z�a�f�_�s�Z�c�� �� �h�[�h�j�m�^�h�\�Z�g�b�_�� �b�� �f�Z�l�_�j�b�Z�e�u�� �g�Z�� �k�\�h�_�f�� �j�Z�[�h�q�_�f�� �k�l�h�e�_��

�Z�d�d�m�j�Z�l�g�h�����q�l�h�[�u���g�_���^�h�i�m�k�l�b�l�v�����b�o���i�Z�^�_�g�b�_���b�e�b���h�i�j�h�d�b�^�u�\�Z�g�b�_�� 

3. �I�j�b�� �i�h�^�d�e�x�q�_�g�b�b�� �b�a�f�_�j�b�l�_�e�v�g�u�o�� �� �b�� �\�k�i�h�f�h�]�Z�l�_�e�v�g�u�o�� �f�h�^�m�e�_�c�� �\��

�p�_�i�v���g�_���^�h�i�m�k�d�Z�c�����i�_�j�_�d�j�m�q�b�\�Z�g�b�y���k�h�_�^�b�g�b�l�_�e�v�g�u�o���i�j�h�\�h�^�h�\�� 

�������G�Z�q�b�g�Z�l�v���j�Z�[�h�l�m���f�h�`�g�h���l�h�e�v�d�h���k���j�Z�a�j�_�r�_�g�b�y���i�_�^�Z�]�h�]�Z�� 

�O�h�^���j�Z�[�h�l�u 

�x �I�h�^�]�h�l�h�\�v���\���l�_�l�j�Z�^�b���h�l�q�_�l�g�m�x���l�Z�[�e�b�p�m 

�H�l�q�_�l�g�Z�y���l�Z�[�e�b�p�Z 

�L�j�_�[�m�_�f�u�c���m�j�h�\�_�g�v��

�h�k�\�_�s�_�g�g�h�k�l�b�����\���d�e�Z�k�k�_ 

�M�j�h�\�_�g�v�� �h�k�\�_�s�_�g�g�h�k�l�b��

�\���d�e�Z�k�k�_�����a�Z�^�_�j�g�m�l�u���r�l�h�j�u�� 

�M�j�h�\�_�g�v���h�k�\�_�s�_�g�g�h�k�l�b���\��

�d�e�Z�k�k�_�����r�l�h�j�u���j�Z�a�^�\�b�g�m�l�u�� 

���������E�d   

 

�x �<�d�e�x�q�b���d�h�f�i�v�x�l�_�j���b���a�Z�i�m�k�l�b���g�Z���g�_�f���I�H��PROLog. 

�x �I�h�^�d�e�x�q�b�����f�h�^�m�e�v���k�h�i�j�y�`�_�g�b�y���d��USB-�\�u�o�h�^�m���d�h�f�i�v�x�l�_�j�Z�� 

�x �I�h�^�d�e�x�q�b�� �i�j�b�� �i�h�f�h�s�b�� �d�Z�[�_�e�y��USB �b�a�f�_�j�b�l�_�e�v�g�u�c�� �f�h�^�m�e�v��

�©�H�k�\�_�s�_�g�g�h�k�l�v�ª�ª���d���f�h�^�m�e�x���k�h�i�j�y�`�_�g�b�y�� 

�x �G�Z�`�f�b���g�Z�����d�g�h�i�d�m���I�h�b�k�d���f�h�^�m�e�_�c��. 

�x �G�Z�`�f�b�� �g�Z�� �d�g�h�i�d�m���W�d�k�i�_�j�b�f�_�g�l�� �i�j�b�� �i�h�^�d�e�x�q�_�g�g�u�o�� �f�h�^�m�e�y�o��

. 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

�x �G�Z�`�f�b�� �g�Z�� �d�g�h�i�d�m���G�Z�k�l�j�h�c�d�b�� �f�h�^�m�e�y �\�� �h�d�g�_�� �f�h�^�m�e�y��

�©�H�k�\�_�s�_�g�g�h�k�l�v�ª�����I�h�k�l�Z�\�v���n�e�Z�`�h�d���g�Z�i�j�h�l�b�\���k�l�j�h�d�b���L�Z�[�e�� �G�Z���w�d�j�Z�g�_���i�h�y�\�b�l�k�y��

�h�d�g�h�����k�h�^�_�j�`�Z�s�_�_���l�Z�[�e�b�p�m���©�K�\�_�l�ª�� 

�x �H�[�j�Z�l�b�� �\�g�b�f�Z�g�b�_�� �g�Z�� �l�h���� �q�l�h�� �\�� �d�e�Z�k�k�_�� �^�h�e�`�g�u�� �[�u�l�v�� �a�Z�^�_�j�g�m�l�u��

�r�l�h�j�u�� 

�x �G�Z�`�f�b�� �� �g�Z�� �d�g�h�i�d�m���H�^�b�g�� �r�Z�]�� ���� �<�� �i�_�j�\�m�x�� �k�l�j�h�d�m�� �l�Z�[�e�b�p�u��

�©�K�\�_�l�ª�� �Z�\�l�h�f�Z�l�b�q�_�k�d�b�� �� �[�m�^�_�l�� �a�Z�g�_�k�_�g�� �j�_�a�m�e�v�l�Z�l�� �b�a�f�_�j�_�g�b�c���� �W�l�h�� �a�g�Z�q�_�g�b�_��

�a�Z�i�b�r�b�� �\�� �d�h�e�h�g�d�m�� �©�M�j�h�\�_�g�v�� �h�k�\�_�s�_�g�g�h�k�l�b�� ���a�Z�^�_�j�g�m�l�u�� �r�l�h�j�u���ª�� �h�l�q�_�l�g�h�c��

�l�Z�[�e�b�p�u���l�_�l�j�Z�^�b�� 

�x �J�Z�a�^�\�b�g�v���\���d�e�Z�k�k�_�������r�l�h�j�u�� 

�x �G�Z�`�f�b�� �g�Z�� �d�g�h�i�d�m���H�^�b�g�� �r�Z�]�� ���� �<�h�� �\�l�h�j�m�x�� �k�l�j�h�d�m�� �l�Z�[�e�b�p�u��

�©�K�\�_�l�ª�� �Z�\�l�h�f�Z�l�b�q�_�k�d�b�� �� �[�m�^�_�l�� �a�Z�g�_�k�_�g�� �j�_�a�m�e�v�l�Z�l�� �b�a�f�_�j�_�g�b�c���� �W�l�h�� �a�g�Z�q�_�g�b�_��

�a�Z�i�b�r�b�� �\�� �d�h�e�h�g�d�m�� �©�M�j�h�\�_�g�v�� �h�k�\�_�s�_�g�g�h�k�l�b�� ���r�l�h�j�u�� �j�Z�a�^�\�b�g�m�l�u���ª�� �h�l�q�_�l�g�h�c��

�l�Z�[�e�b�p�u���\�����l�_�l�j�Z�^�b���� 

�J�_�a�m�e�v�l�Z�l�u���j�Z�[�h�l�u 

�K�j�Z�\�g�b���i�h�e�m�q�_�g�g�u�_���j�_�a�m�e�v�l�Z�l�u�����h�l�\�_�l�v���g�Z���\�h�i�j�h�k�u���b���\�u�i�h�e�g�b���a�Z�^�Z�g�b�y�� 

�<�h�i�j�h�k�u���b���a�Z�^�Z�g�b�y 

�x �K�j�Z�\�g�b���j�_�a�m�e�v�l�Z�l���b�a�f�_�j�_�g�b�y�����\���d�h�e�h�g�d�_���©�M�j�h�\�_�g�v���h�k�\�_�s�_�g�g�h�k�l�b���\��

�d�e�Z�k�k�_�� ���a�Z�^�_�j�g�m�l�u�� �r�l�h�j�u���ª�� �k�� �^�Z�g�g�u�f�b�� �\�� �d�h�e�h�g�d�_�� �©�L�j�_�[�m�_�f�u�c�� �m�j�h�\�_�g�v��

�h�k�g�Z�s�_�g�g�h�k�l�b�ª�����d�h�e�h�g�d�Z���‹�������� 

�x �G�Z�k�d�h�e�v�d�h�� �m�j�h�\�_�g�v�� �h�k�\�_�s�_�g�g�h�k�l�b�� �\�� �d�e�Z�k�k�_�� �i�j�b�� �a�Z�^�_�j�g�m�l�u�o��

�r�l�h�j�Z�o���h�l�e�b�q�Z�_�l�k�y���h�l���h�k�\�_�s�_�g�g�h�k�l�b�����\���d�e�Z�k�k�_���i�j�b���j�Z�a�^�\�b�g�m�l�u�o���r�l�h�j�Z�o�" 

�H�p�_�g�b���k�\�h�x���j�Z�[�h�l�m 

�x �Q�l�h���l�u���m�a�g�Z�e���g�h�\�h�]�h�"�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B 

�x �Q�l�h���l�u���g�Z�m�q�b�e�k�y���^�_�e�Z�l�v�"�B�B�B�B�B�B�B�B�B�B�B�B�B�B�B __________ 

�x �H�p�_�g�b���k�l�_�i�_�g�v���k�\�h�_�]�h���m�q�Z�k�l�b�y���\���j�Z�[�h�l�_���\���i�Z�j�_���b�e�b���]�j�m�i�i�_�� 

                             (5  4  3  2  1 (5 �± �w�l�h���g�Z�b�\�u�k�r�Z�y���h�p�_�g�d�Z�� 
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�H�d�h�g�q�Z�g�b�_���i�j�b�e�h�`�_�g�b�y���; 

�������L�u���^�h�\�h�e�_�g���j�_�a�m�e�v�l�Z�l�Z�f�b���k�\�h�_�c���j�Z�[�h�l�u�"�� 

�>�Z�����G�_�l�����G�_���k�h�\�k�_�f 

������ �?�k�e�b�� �l�u�� �g�_�� �^�h�\�h�e�_�g�� �j�_�a�m�e�v�l�Z�l�Z�f�b�� �k�\�h�_�c�� �j�Z�[�h�l�u���� �d�Z�d�� �l�u�� �^�m�f�Z�_�r�v����

�h�[�t�y�k�g�b���i�h�q�_�f�m�" 

�J�Z�k�k�d�Z�`�b�l�_���i�j�h���j�_�a�m�e�v�l�Z�l�u���i�j�h�^�_�e�Z�g�g�h�c���j�Z�[�h�l�u�����q�l�h���m���\�Z�k���i�h�e�m�q�b�e�h�k�v����

(�H�[�m�q�Z�x�s�b�_�k�y �^�_�f�h�g�k�l�j�b�j�m�x�l���k�\�h�b���j�_�a�m�e�v�l�Z�l�u���� 

�B�l�h�]�� �m�j�h�d�Z���� �J�_�[�y�l�Z���� �q�l�h�� �f�u�� �^�_�e�Z�e�b�� �k�_�]�h�^�g�y�� �g�Z�� �m�j�h�d�_�"�� ���i�j�h�\�h�^�b�e�b��

�w�d�k�i�_�j�b�f�_�g�l���� �b�a�f�_�j�y�e�b�� �m�j�h�\�_�g�v�� �h�k�\�_�s�_�g�g�h�k�l�b���� �� �m�a�g�Z�e�b�� ���� �q�_�f�� �b�a�f�_�j�y�_�l�k�y��

�h�k�\�_�s�_�g�g�h�k�l�v���^�_�e�Z�e�b�� �i�j�_�^�i�h�e�h�`�_�g�b�y�� �b�� �^�h�d�Z�a�u�\�Z�e�b�� �b�o���� �M�a�g�Z�e�b���� �q�l�h�� �l�Z�d�h�_��

�k�\�_�l�����d�Z�d�b�_ �b�k�l�h�q�g�b�d�b���k�\�_�l�Z���[�u�\�Z�x�l������ 

�<�u�\�h�^�u�� �i�h�� �h�j�]�Z�g�b�a�Z�p�b�b�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �k��

�i�j�b�f�_�g�_�g�b�_�f�� �f�h�^�m�e�v�g�h�c�� �k�b�k�l�_�f�u�� �w�d�k�i�_�j�b�f�_�g�l�h�\�� �3�U�R�O�R�J�� �i�h�� �l�_�f�_�� �©�K�\�_�l����

�K�\�h�c�k�l�\�Z���k�\�_�l�h�\�h�]�h���e�m�q�Z�����H�k�\�_�s�_�g�g�h�k�l�v�ª���� 

�H�[�m�q�Z�x�s�b�_�k�y �h�a�g�Z�d�h�f�b�e�b�k�v�� �k�� �l�Z�d�b�f�b�� �i�h�g�y�l�b�y�f�b�� �d�Z�d�� �k�\�_�l���� �b�k�l�h�q�g�b�d�b��

�k�\�_�l�Z���� �b�g�k�l�j�m�f�_�g�l���� �M�a�g�Z�e�b���� �q�l�h�� �l�Z�d�h�_�� �h�k�\�_�s�_�g�g�h�k�l�v�� �b�� �d�Z�d�� �h�g�Z�� �b�a�f�_�j�y�_�l�k�y����

�G�Z�m�q�b�e�b�k�v�� �g�Z�k�l�j�Z�b�\�Z�l�v�� �w�d�k�i�_�j�b�f�_�g�l �k�� �f�h�^�m�e�_�f�� �h�k�\�_�s�_�g�g�h�k�l�b 

�k�Z�f�h�k�l�h�y�l�_�e�v�g�h���� �g�Z�m�q�b�e�b�k�v�� �w�d�k�i�_�j�b�f�_�g�l�Z�e�v�g�h�� �^�h�d�Z�a�u�\�Z�l�v�� �k�\�h�b�� �\�_�j�k�b�b����

�\�u�^�\�b�]�Z�l�v�� �i�j�_�^�i�h�e�h�`�_�g�b�y���� �L�Z�d�`�_�� �g�Z�m�q�b�e�b�k�v�� �k�e�Z�`�_�g�g�h�� �j�Z�[�h�l�Z�l�v�� �\�� �i�Z�j�_�� �b��

�i�h�d�Z�a�u�\�Z�l�v���k�\�h�b���j�_�a�m�e�v�l�Z�l�u�� 
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�I�J�B�E�H�@�?�G�B�? �< 
�I�_�j�_�q�_�g�v���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o���i�j�h�]�j�Z�f�f�����M�F�D�� 

 
�L�Z�[�e�b�p�Z �<�����± �I�_�j�_�q�_�g�v���M�F�D���i�j�b�f�_�g�y�_�f�u�o���\���]�����D�j�Z�k�g�h�y�j�k�d�_ 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���< 
�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u���<�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���< 
�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u���<�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���< 
�I�j�h�^�h�e�`�_�g�b�_���l�Z�[�e�b�p�u���<�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���< 
�H�d�h�g�q�Z�g�b�_ �l�Z�[�e�b�p�u���<�� 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���< 
 
�L�Z�[�e�b�p�Z���<�����± �D�h�e�b�q�_�k�l�\�h���d�e�Z�k�k�h�\�����h�[�m�q�Z�x�s�b�o�k�y���i�h���M�F�D�����i�h���j�Z�c�h�g�Z�f�� 
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�I�J�B�E�H�@�?�G�B�?���= 

�W�d�k�i�_�j�l�g�u�_���e�b�k�l�u���m�q�b�l�_�e�_�c�����w�d�k�i�_�j�l�h�\�� 

 

�L�Z�[�e�b�p�Z���=�����± �W�d�k�i�_�j�l�g�u�c���e�b�k�l���K�b�\�Z�r���?�e�_�g�u���F�b�o�Z�c�e�h�\�g�u 

�D�j�b�l�_�j�b�c �;�Z�e�e�u 

�>�h�k�l�m�i�g�h�k�l�v�����e�h�]�b�q�g�h�k�l�v���j�_�d�h�f�_�g�^�Z�p�b�c 5 

�K�h�h�l�\�_�l�k�l�\�b�_���\�k�_�f���n�m�g�d�p�b�y�f���m�i�j�Z�\�e�_�g�b�y 5 

�I�j�h�k�l�h�l�Z���i�j�b�f�_�g�_�g�b�y 5 

�:�d�l�m�Z�e�v�g�h�k�l�v���j�Z�a�j�Z�[�h�l�Z�g�g�u�o��

�j�_�d�h�f�_�g�^�Z�p�b�c 

5 

�K�h�h�l�\�_�l�k�l�\�b�_���k�h�^�_�j�`�Z�g�b�y���j�Z�a�j�Z�[�h�l�Z�g�g�u�o��

�j�_�d�h�f�_�g�^�Z�p�b�c 

5 �B�l�h�]�h�����������[�Z�e�e�h�\ 

 

�L�Z�[�e�b�p�Z���=�����± �W�d�k�i�_�j�l�g�u�c���e�b�k�l���A�Z�o�Z�j�h�\�h�c���L�Z�l�v�y�g�u���:�e�_�d�k�Z�g�^�j�h�\�g�u 

�D�j�b�l�_�j�b�c �;�Z�e�e�u 

�>�h�k�l�m�i�g�h�k�l�v�����e�h�]�b�q�g�h�k�l�v���j�_�d�h�f�_�g�^�Z�p�b�c 4 

�K�h�h�l�\�_�l�k�l�\�b�_���\�k�_�f���n�m�g�d�p�b�y�f���m�i�j�Z�\�e�_�g�b�y 5 

�I�j�h�k�l�h�l�Z���i�j�b�f�_�g�_�g�b�y 5 

�:�d�l�m�Z�e�v�g�h�k�l�v���j�Z�a�j�Z�[�h�l�Z�g�g�u�o��

�j�_�d�h�f�_�g�^�Z�p�b�c 

5 

�K�h�h�l�\�_�l�k�l�\�b�_���k�h�^�_�j�`�Z�g�b�y���j�Z�a�j�Z�[�h�l�Z�g�g�u�o��

�j�_�d�h�f�_�g�^�Z�p�b�c 

5 �B�l�h�]�h�����������[�Z�e�e�Z 
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�I�j�h�^�h�e�`�_�g�b�_���i�j�b�e�h�`�_�g�b�y���= 

�L�Z�[�e�b�p�Z���=�����± �W�d�k�i�_�j�l�g�u�c���e�b�k�l���K�_�j�x�d�h�\�h�c���B�j�b�g�u���:�e�_�d�k�Z�g�^�j�h�\�g�u 

�D�j�b�l�_�j�b�c �;�Z�e�e�u 

�>�h�k�l�m�i�g�h�k�l�v�����e�h�]�b�q�g�h�k�l�v���j�_�d�h�f�_�g�^�Z�p�b�c 5 

�K�h�h�l�\�_�l�k�l�\�b�_���\�k�_�f���n�m�g�d�p�b�y�f���m�i�j�Z�\�e�_�g�b�y 5 

�I�j�h�k�l�h�l�Z���i�j�b�f�_�g�_�g�b�y 4 

�:�d�l�m�Z�e�v�g�h�k�l�v���j�Z�a�j�Z�[�h�l�Z�g�g�u�o��

�j�_�d�h�f�_�g�^�Z�p�b�c 

5 

�K�h�h�l�\�_�l�k�l�\�b�_���k�h�^�_�j�`�Z�g�b�y���j�Z�a�j�Z�[�h�l�Z�g�g�u�o��

�j�_�d�h�f�_�g�^�Z�p�b�c 

5 �B�l�h�]�h�����������[�Z�e�e�h�\ 
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