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�k�l�j�h�b�l�_�e�v�k�l�\�_�ª��2021 �]�h�^�Z�� �i�h�� �k�e�h�`�b�\�r�_�c�k�y�� �l�j�Z�^�b�p�b�b��
�h�l�d�j�u�\�Z�_�l�� �k�l�Z�l�v�y�� �i�j�h�^�h�e�`�Z�x�s�Z�y�� �k�_�j�b�x�� �j�Z�[�h�l, �i�h�k�\�y�s�_�g�g�u�o��
�b�k�l�h�j�b�b�� �m�i�j�Z�\�e�_�g�b�y�� �i�j�h�_�d�l�Z�f�b�� �\�� �J�h�k�k�b�b���� �<�� �w�l�h�l�� �j�Z�a�� �j�Z�a�\�b�l�b�_��
�h�l�_�q�_�k�l�\�_�g�g�u�o�� �m�i�j�Z�\�e�_�g�q�_�k�d�b�o�� �l�_�o�g�h�e�h�]�b�c�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y��
�q�_�j�_�a�� �i�j�b�a�f�m�� �j�Z�a�\�b�l�b�y�� �p�b�n�j�h�\�h�c�� �\�u�q�b�k�e�b�l�_�e�v�g�h�c�� �l�_�o�g�b�d�_�� �\��
�k�l�j�Z�g�_�����:���b�f�_�g�g�h���i�h�d�Z�a�Z�g�h�����q�l�h���i�j�h�p�_�k�k���i�j�b�g�y�l�b�y���m�i�j�Z�\�e�_�g�q�_�k�d�b�o��
�j�_�r�_�g�b�c�� �[�Z�a�b�j�m�_�l�k�y�� �g�Z�� �i�h�e�m�q�_�g�g�h�c�� �b���� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�f��
�h�[�j�Z�a�h�f���� �h�[�j�Z�[�h�l�Z�g�g�h�c�� �b�g�n�h�j�f�Z�p�b�b���� �<�� �w�l�h�f�� �k�e�m�q�Z�_�� �q�_�l�d�h��

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

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

�I�_�j�\�Z�y���i�h�i�u�l�d�Z���d�h�f�i�e�_�d�k�g�h�]�h���j�_�r�_�g�b�y���i�j�h�[�e�_�f�u���m�i�j�Z�\�e�_�g�b�y���k�b�k�l�_�f�Z�f�b���\�h�h�j�m�`�_�g�b�y��
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������������ �k�h�]�e�Z�k�g�h�� �d�h�l�h�j�h�f�m�� �g�_�h�[�o�h�^�b�f�h�� �[�u�e�h�� �j�Z�a�j�Z�[�h�l�Z�l�v�� �k�_�j�b�x�� �d�h�f�i�v�x�l�_�j�h�\�� �g�Z�� �h�k�g�h�\�_��
�i�h�e�g�h�]�h���d�h�i�b�j�h�\�Z�g�b�y���Z�f�_�j�b�d�Z�g�k�d�h�]�h���d�h�f�i�v�x�l�_�j�Z���,�%�0���������� 

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

�<�� �i�j�b�g�p�b�i�_�� �l�Z�d�h�_�� �i�h�e�h�`�_�g�b�_�� �\�_�s�_�c�� �i�j�Z�d�l�b�q�_�k�d�b�� �m�k�l�j�Z�b�\�Z�e�h�� �\�k�_�� �k�l�h�j�h�g�u����
�a�Z�^�_�c�k�l�\�h�\�Z�g�g�u�_�� �\�� �i�j�b�g�y�l�b�b�� �m�i�j�Z�\�e�_�g�q�_�k�d�h�]�h�� �j�_�r�_�g�b�y�� �\�� �l�_�q�_�g�b�b�� �^�e�b�l�_�e�v�g�h�]�h���i�_�j�b�h�^�Z��
�f�b�j�h�\�h�c�� �b�k�l�h�j�b�b���� �G�h�� �\��XIX �\�_�d�b�� �i�j�h�b�a�h�r�e�b�� �i�h�b�k�l�b�g�_�� �j�_�\�h�e�x�p�b�h�g�g�u�_�� �b�a�f�_�g�_�g�b�y�� �\��
�l�_�o�g�h�e�h�]�b�b�� �i�_�j�_�^�Z�q�b�� �b�g�n�h�j�f�Z�p�b�b���� �K�\�y�a�Z�g�h�� �w�l�h�� �k�� �b�a�h�[�j�_�l�_�g�b�_�f�� �l�_�e�_�]�j�Z�n�Z���� �k�g�Z�q�Z�e�Z��
�h�i�l�b�q�_�k�d�h�]�h���� �Z�� �a�Z�l�_�f�� �b�� �w�e�_�d�l�j�b�q�_�k�d�h�]�h���� �K�d�h�j�h�k�l�v�� �i�_�j�_�^�Z�q�b�� �b�g�n�h�j�f�Z�p�b�b�� �k�l�Z�e�Z�� �j�_�a�d�h��
�h�i�_�j�_�`�Z�l�v�� �\�h�a�f�h�`�g�h�k�l�b�� �_�_�� �h�[�j�Z�[�h�l�d�b���� �:�� �k�Z�f�Z�� �e�h�]�b�d�Z�� �j�Z�a�\�b�l�b�y�� �]�h�k�m�^�Z�j�k�l�\�Z�� �b�� �w�d�h�g�h�f�b�d�b��
�k�i�h�k�h�[�k�l�\�h�\�Z�e�Z�� �i�h�y�\�e�_�g�b�x�� �k�e�h�`�g�u�o�� �j�Z�k�q�_�l�g�u�o�� �a�Z�^�Z�q���� �k�\�y�a�Z�g�g�u�o�� �k�� �j�Z�a�\�b�l�b�_�f�� �l�_�o�g�b�d�b�� �b��
�i�m�l�_�c�� �k�h�h�[�s�_�g�b�y���� �>�Z�`�_�� �^�h�k�l�Z�l�h�q�g�h�� �g�_�[�h�e�v�r�h�c�� �h�[�t�_�f�_�� �j�Z�[�h�l�� �i�h�� �k�h�h�j�m�`�_�g�b�x�� �`�_�e�_�a�g�h�c��
�^�h�j�h�]�b�� �f�_�`�^�m�� �F�h�k�d�\�h�c�� �b�� �I�_�l�_�j�[�m�j�]�h�f�� �i�h�l�j�_�[�h�\�Z�e�� �]�j�h�f�Z�^�g�h�]�h�� �h�[�t�_�f�Z�� �\�u�q�b�k�e�_�g�b�c����
�k�\�y�a�Z�g�g�u�o�� �k�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�_�f�� �f�h�k�l�h�\���� �>�h�k�l�Z�l�h�q�g�h�� �\�k�i�h�f�g�b�l�v���� �q�l�h�� �a�g�Z�f�_�g�b�l�Z�y���\��
�k�h�i�j�h�l�b�\�e�_�g�b�b�� �f�Z�l�_�j�b�Z�e�h�\�� �n�h�j�f�m�e�Z�� �^�e�y�� �j�Z�k�q�_�l�Z�� �d�Z�k�Z�l�_�e�v�g�u�o�� �g�Z�i�j�y�`�_�g�b�c�� �\�� �d�h�g�k�l�j�m�d�p�b�y�o����
�g�h�k�y�s�Z�y�� �b�f�y�� �>���B���� �@�m�j�Z�\�k�d�h�]�h�� ������������ �± ���������� �]�]����1 (�j�b�k���� �������� �i�h�y�\�b�e�Z�k�v�� �b�f�_�g�g�h�� �[�e�Z�]�h�^�Z�j�y��
�j�Z�[�h�l�Z�f���i�h���k�l�j�h�b�l�_�e�v�k�l�\�m���w�l�h�c���f�Z�]�b�k�l�j�Z�e�b���� 

�>�j�m�]�b�f���o�Z�j�Z�d�l�_�j�g�u�f���i�j�b�f�_�j�h�f���i�h�l�j�_�[�g�h�k�l�b���\���[�h�e�v�r�h�f���h�[�t�_�f�_���\�u�q�b�k�e�_�g�b�c���y�\�e�y�_�l�k�y��
�i�j�h�q�g�h�k�l�g�u�_�� �j�Z�k�q�_�l�u���� �\�u�i�h�e�g�y�_�f�u�_�� �i�j�b�� �i�j�h�_�d�l�b�j�h�\�Z�g�b�b�� �d�h�j�Z�[�e�_�c���� �d�Z�d�� �\�h�_�g�g�u�o���� �l�Z�d�� �b��
�d�h�f�f�_�j�q�_�k�d�b�o���� �<�� �w�l�b�o�� �k�e�m�q�Z�y�o�� �i�j�b�o�h�^�b�e�h�k�v�� �h�[�k�q�b�l�u�\�Z�l�v�� �\�j�m�q�g�m�x �i�j�Z�d�l�b�q�_�k�d�b�� �d�Z�`�^�m�x��
�^�_�l�Z�e�v�� �d�h�j�Z�[�e�y���� �q�l�h�� �[�u�e�h�� �k�\�y�a�Z�g�h�� �k�� �g�_�h�[�o�h�^�b�f�h�k�l�v�x�� �\�u�q�b�k�e�_�g�b�y�� �b�g�l�_�]�j�Z�e�h�\�� �h�l�� �k�e�h�`�g�u�o��
�n�m�g�d�p�b�c���� �I�j�b�� �w�l�h�f�� �\�h�� �\�k�_�f�� �f�b�j�_�� �b�k�i�h�e�v�a�h�\�Z�e�k�y�� �b�a�\�_�k�l�g�u�c�� �f�_�l�h�^�� �q�b�k�e�_�g�g�h�]�h��
�b�g�l�_�]�j�b�j�h�\�Z�g�b�y�� �f�_�l�h�^�� �K�b�f�i�k�h�g�Z���� �G�h�� �\�h�l�� �j�m�k�k�d�b�c�� �d�h�j�Z�[�_�e�v�g�u�c�� �b�g�`�_�g�_�j�� �:���G���� �D�j�u�e�h�\���� �\�� �l�m��
�i�h�j�m�� �_�s�_�� �g�_�� �y�\�e�y�\�r�b�c�k�y�� �f�Z�k�l�b�l�u�f�� �b�� �b�a�\�_�k�l�g�u�f�� �m�q�_�g�u�f���� �i�j�_�^�e�Z�]�Z�_�l�� �^�e�y�� �w�l�h�c�� �p�_�e�b��
�b�k�i�h�e�v�a�h�\�Z�l�v�� �j�_�a�m�e�v�l�Z�l�u���� �i�h�e�m�q�_�g�g�u�_�� �I���E���� �Q�_�[�u�r�z�\�u�f�� ������������ �± ���������� �]�]����2 ���j�b�k�� 2������ �<�� �o�h�^�_��

                                                           
1 �@�m�j�Z�\�k�d�b�c�� �>�f�b�l�j�b�c�� �B�\�Z�g�h�\�b�q �± �j�m�k�k�d�b�c�� �m�q�z�g�u�c-�f�_�o�Z�g�b�d�� �b�� �b�g�`�_�g�_�j���� �k�i�_�p�b�Z�e�b�k�l�� �\�� �h�[�e�Z�k�l�b��
�f�h�k�l�h�k�l�j�h�_�g�b�y�� �b�� �k�l�j�h�b�l�_�e�v�g�h�c�� �f�_�o�Z�g�b�d�b���� �K�l�j�h�b�l�_�e�v�� �a�g�Z�f�_�g�b�l�h�]�h�� �<�_�j�_�[�v�b�g�k�d�h�]�h�� �f�h�k�l�Z�� �b��
�G�b�d�h�e�Z�_�\�k�d�h�c�� �`�_�e�_�a�g�h�c�� �^�h�j�h�]�b�� ���\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �² �H�d�l�y�[�j�v�k�d�Z�y�� �`�_�e�_�a�g�Z�y�� �^�h�j�h�]�Z������ �E�Z�m�j�_�Z�l��
�>�_�f�b�^�h�\�k�d�h�c�� �i�j�_�f�b�b�� �I�_�l�_�j�[�m�j�]�k�d�h�c�� �Z�d�Z�^�_�f�b�b�� �g�Z�m�d. �<�� ���������� �]�h�^�m�� �h�d�h�g�q�b�e�� �G�_�`�b�g�k�d�b�c�� �n�b�a�b�d�h-
�f�Z�l�_�f�Z�l�b�q�_�k�d�b�c�� �e�b�p�_�c �b�� �i�h�k�l�m�i�b�e �\�� �B�g�k�l�b�l�m�l�� �D�h�j�i�m�k�Z�� �b�g�`�_�g�_�j�h�\�� �i�m�l�_�c�� �k�h�h�[�s�_�g�b�y���� �]�^�_�� �_�]�h��
�m�q�b�l�_�e�_�f�� �[�u�e�� �F���� �<���� �H�k�l�j�h�]�j�Z�^�k�d�b�c���� �B�g�k�l�b�l�m�l�� �h�d�h�g�q�b�e�� �\�� ���������� �]�h�^�m�� �k�� �h�l�e�b�q�b�_�f�� �b�� �k�� �a�Z�g�_�k�_�g�b�_�f�� �_�]�h��
�b�f�_�g�b�� �g�Z�� �f�j�Z�f�h�j�g�m�x�� �^�h�k�d�m. �I�h�� �h�d�h�g�q�Z�g�b�b�� �b�g�k�l�b�l�m�l�Z�� �i�h�e�m�q�b�e�� �g�Z�a�g�Z�q�_�g�b�_�� �g�Z�� �j�Z�[�h�l�m�� �\�� �K�_�\�_�j�g�m�x��
�^�b�j�_�d�p�b�x�� �G�b�d�h�e�Z�_�\�k�d�h�c�� �`�_�e�_�a�g�h�c�� �^�h�j�h�]�b�� �f�_�`�^�m�� �I�_�l�_�j�[�m�j�]�h�f�� �b�� �F�h�k�d�\�h�c���� �L�Z�f�� �h�g�� �a�Z�g�b�f�Z�e�k�y��
�b�a�u�k�d�Z�g�b�y�f�b���� �i�j�h�_�d�l�b�j�h�\�Z�g�b�_�f�� �b�� �k�l�j�h�b�l�_�e�v�k�l�\�h�f. �>�h�j�h�]�Z�� �k�l�j�h�b�e�Z�k�v�� �i�h�� �i�j�y�f�h�f�m�� �\�Z�j�b�Z�g�l�m���� �q�l�h��
�i�h�l�j�_�[�h�\�Z�e�h�� �\�h�a�\�_�^�_�g�b�y�� �������� �b�k�d�m�k�k�l�\�_�g�g�u�o�� �k�h�h�j�m�`�_�g�b�c�� ���\�� �b�o�� �q�b�k�e�_�� �± �������� �f�h�k�l�Z���� ������ �d�Z�f�_�g�g�u�o�� �b��
�q�m�]�m�g�g�u�o�� �l�j�m�[�� �b�� ������ �i�m�l�_�i�j�h�\�h�^�h�\���� �<�� ���������� �± ���������� �]�]���� �j�Z�a�j�Z�[�h�l�Z�e�� �d�h�g�k�l�j�m�d�p�b�x�� �b�� �h�k�m�s�_�k�l�\�b�e��
�k�l�j�h�b�l�_�e�v�k�l�\�h�� �r�i�b�e�y �g�Z�� �k�h�[�h�j�_�� �I�_�l�j�h�i�Z�\�e�h�\�k�d�h�c�� �d�j�_�i�h�k�l�b�� �k�� �a�Z�f�_�g�h�c�� �^�_�j�_�\�y�g�g�u�o�� �d�h�g�k�l�j�m�d�p�b�c��
�f�_�l�Z�e�e�b�q�_�k�d�b�f�b�� �K �����������]. �± �^�b�j�_�d�l�h�j �^�_�i�Z�j�l�Z�f�_�g�l�Z���`�_�e�_�a�g�u�o���^�h�j�h�]�� 
2 �Q�_�[�u�r�z�\�� �I�Z�n�g�m�l�b�c�� �E�v�\�h�\�b�q�� �± �j�m�k�k�d�b�c�� �f�Z�l�_�f�Z�l�b�d�� �b�� �f�_�o�Z�g�b�d���� �h�k�g�h�\�h�i�h�e�h�`�g�b�d�� �i�_�l�_�j�[�m�j�]�k�d�h�c��
�f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �r�d�h�e�u���� �Z�d�Z�^�_�f�b�d�� �I�_�l�_�j�[�m�j�]�k�d�h�c�� �Z�d�Z�^�_�f�b�b�� �g�Z�m�d (1859) �b�� �_�s�z�� ������ �Z�d�Z�^�_�f�b�c�� �f�b�j�Z, 
�^�_�c�k�l�\�b�l�_�e�v�g�u�c�� �k�l�Z�l�k�d�b�c�� �k�h�\�_�l�g�b�d���� �I�h�e�m�q�b�e�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�_�� �j�_�a�m�e�v�l�Z�l�u���\�� �l�_�h�j�b�b�� �q�b�k�_�e�� �b�� �l�_�h�j�b�b��
�\�_�j�h�y�l�g�h�k�l�_�c���� �i�h�k�l�j�h�b�e�� �h�[�s�m�x�� �l�_�h�j�b�x�� �h�j�l�h�]�h�g�Z�e�v�g�u�o�� �f�g�h�]�h�q�e�_�g�h�\���� �l�_�h�j�b�x�� �j�Z�\�g�h�f�_�j�g�u�o��
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�h�[�k�m�`�^�_�g�b�y���\�u�k�l�m�i�e�_�g�b�y���D�j�u�e�h�\�Z���\���I�_�l�_�j�[�m�j�]�k�d�h�f���l�_�o�g�b�q�_�k�d�h�f���h�[�s�_�k�l�\�_�����a�Z�j�h�^�b�e�Z�k�v���b�^�_�y��
�i�j�h�\�_�k�l�b�� �k�j�Z�\�g�b�l�_�e�v�g�u�_�� �j�Z�k�q�_�l�u�� �i�h�� �f�_�l�h�^�m�� �K�b�f�i�k�h�g�Z�� �b�� �Q�_�[�u�r�z�\�Z���� �J�_�a�m�e�v�l�Z�l�u��
�\�u�q�b�k�e�b�l�_�e�v�g�h�]�h�� �w�d�k�i�_�j�b�f�_�g�l�Z�� �h�r�_�e�h�f�b�e�b�� �\�k�x�� �b�g�`�_�g�_�j�g�m�x�� �h�[�s�_�k�l�\�_�g�g�h�k�l�v���� �j�Z�k�q�_�l�� �i�h��
�k�l�Z�j�h�f�m���k�i�h�k�h�[�m���\�u�i�h�e�g�y�e�k�y���^�\�_���g�_�^�_�e�b�����Z���j�Z�k�q�_�l���i�h���f�_�l�h�^�m���Q�_�[�u�r�_�\�Z���± �r�_�k�l�v���q�Z�k�h�\�����G�h���^�h��
�k�b�o�� �i�h�j�� �i�j�Z�d�l�b�q�_�k�d�b �\�� �e�x�[�u�o�� �k�i�j�Z�\�h�q�g�b�d�Z�o�� �i�h�� �f�Z�l�_�f�Z�l�b�d�_�� �j�_�d�h�f�_�g�^�m�_�l�k�y�� �i�j�b�f�_�g�_�g�b�_��
�f�_�l�h�^�Z�� �K�b�f�i�k�h�g�Z�� �^�e�y�� �q�b�k�e�_�g�g�h�]�h�� �b�g�l�_�]�j�b�j�h�\�Z�g�b�y���� �Z�� �i�j�h�� �f�_�l�h�^�� �g�Z�r�_�]�h�� �k�h�h�l�_�q�_�k�l�\�_�g�g�b�d�Z����
�d�h�l�h�j�u�c���� �d�k�l�Z�l�b���� �]�h�j�Z�a�^�h�� �i�j�h�s�_���� �g�b�d�l�h�� �^�Z�`�_�� �g�_�� �\�k�i�h�f�b�g�Z�_�l���� �G�m���� �Z�� �h�� �\�u�q�b�k�e�b�l�_�e�v�g�h�c��
�k�e�h�`�g�h�k�l�b�� �w�l�b�o�� �f�_�l�h�^�h�\���� �f�u�� �m�`�_ �i�j�b�\�h�^�b�e�b�� �k�\�_�^�_�g�b�y�� �h�� �\�u�q�b�k�e�b�l�_�e�v�g�h�f�� �w�d�k�i�_�j�b�f�_�g�l�_�� �± 
�j�Z�a�e�b�q�b�_���i�j�Z�d�l�b�q�_�k�d�b���\���^�_�k�y�l�v���j�Z�a���b�e�b�����d�Z�d���i�j�b�g�y�l�h���]�h�\�h�j�b�l�v�����g�Z���i�h�j�y�^�h�d���� 
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�i�j�Z�d�l�b�q�_�k�d�b���k�h���k�l�h���i�j�h�p�_�g�l�g�h�c�� �m�\�_�j�_�g�g�h�k�l�v�x���f�h�`�g�h���k�d�Z�a�Z�l�v���� �q�l�h���\���h�l�\�_�l�� �m�k�e�u�r�b�l�_�� �©�f�_�l�h�^��
�K�b�f�i�k�h�g�Z�ª���� �g�_�w�n�n�_�d�l�b�\�g�h�k�l�v���d�h�l�h�j�h�]�h���[�u�e�Z���^�h�d�Z�a�Z�g�Z���_�s�_���\�� �d�h�g�p�_��XIX �\�_�d�Z���� �G�h���^�h�d�Z�a�Z�g�Z�� �\��
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�a�Z�i�Z�^�_���� �d�Z�d�� �\�_�e�b�q�b�g�m�� �[�_�k�d�h�g�_�q�g�h�� �f�Z�e�m�x���� �g�b�� �\�� �d�Z�d�b�o�� �j�Z�k�q�_�l�Z�o�� �g�_�� �m�q�b�l�u�\�Z�e�b���� �j�m�k�k�d�m�x��
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�b�g�l�_�]�j�b�j�h�\�Z�g�b�y���� �h�k�g�h�\�Z�g�g�u�c�� �g�Z�� �b�^�_�y�o�� �Q�_�[�u�r�z�\�Z���� �:�� �\�h�l�� �f�_�l�h�^�� �K�b�f�i�k�h�g�Z���� �i�h�`�Z�e�m�c�k�l�Z�«��
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�[�_�k�i�h�q�\�_�g�g�Z���� �\�_�d�l�h�j�� �Z�g�]�e�h�k�Z�d�k�h�g�k�d�h�c�� �\�g�_�r�g�_�c�� �i�h�e�b�l�b�d�b�� �l�j�Z�^�b�p�b�h�g�g�h�� �b�f�_�x�s�b�c��
�Z�g�l�b�j�h�k�k�b�c�k�d�m�x�� �g�Z�i�j�Z�\�e�_�g�g�h�k�l�v���� �y�\�e�y�_�l�k�y�� �\�� �g�Z�r�_�f�� �^�b�g�Z�f�b�q�g�h�f�� �f�b�j�_�� �_�s�_���h�^�g�b�f��
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�I�j�b�� �w�l�h�f�� �h�k�h�[�h�� �k�e�_�^�m�_�l�� �i�h�^�q�_�j�d�g�m�l�v�� �b�f�_�g�g�h�� �Z�g�l�b�j�h�k�k�b�c�k�d�m�x�� �k�m�s�g�h�k�l�v�� �w�l�h�c��
�i�h�e�b�l�b�d�b���� �d�h�l�h�j�Z�y�� �i�j�Z�d�l�b�q�_�k�d�b�� �\�� �l�_�q�_�g�b�b�� �\�k�_�]�h�� �O�O�� �k�l�h�e�_�l�b�y�� �m�f�_�e�h�� �f�Z�k�d�b�j�h�\�Z�e�Z�k�v�� �i�h�^��
�Z�g�l�b�k�h�\�_�l�k�d�m�x���� �i�h�j�h�`�^�Z�y�� �g�_�d�h�l�h�j�u�_�� �b�e�e�x�a�b�b�� �m�� �h�i�j�_�^�_�e�_�g�g�h�c�� �q�Z�k�l�b�� �j�h�k�k�b�c�k�d�h�]�h��
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�f�b�g�b�k�l�_�j�k�l�\�Z���x�k�l�b�p�b�b���������������]���������]�h�j�g�u�o���b�g�`�_�g�_�j�h�\���������������]���������b�g�`�_�g�_�j�h�\���i�m�l�_�c���k�h�h�[�s�_�g�b�y���������������]��������
�^�_�l�k�d�b�o���i�j�b�x�l�h�\���<�_�^�h�f�k�l�\�Z���m�q�j�_�`�^�_�g�b�c���b�f�i�_�j�Z�l�j�b�p�u���F�Z�j�b�b���������������]���������w�f�_�j�b�l�Z�e�v�g�Z�y���d�Z�k�k�Z���i�j�b���K�I�; 
�G�b�d�h�e�Z�_�\�k�d�h�c�� �^�_�l�k�d�h�c�� �[�h�e�v�g�b�p�_�� ������������ �]�������� �w�f�_�j�b�l�Z�e�v�g�Z�y�� �d�Z�k�k�Z���K�I�; �i�h�`�Z�j�g�h�c�� �d�h�f�Z�g�^�u�� ������������ �]������ �± 
�i�j�b�q�_�f�� �i�_�g�k�b�b���� �\�u�^�Z�\�Z�_�f�u�_�� �b�a�� �g�Z�a�\�Z�g�g�u�o�� �d�Z�k�k�� ���w�f�_�j�b�l�m�j�u������ �k�e�m�`�Z�l�� �^�e�y�� �m�q�Z�k�l�g�b�d�h�\�� �^�h�i�h�e�g�_�g�b�_�f�� �d��
�i�_�g�k�b�y�f���� �i�h�e�m�q�Z�_�f�u�f�� �b�a�� �k�j�_�^�k�l�\�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �d�Z�a�g�Z�q�_�c�k�l�\�Z���� �<�k�_�]�h�� �d�� ���������� �]�h�^�m�� �\�� �J�h�k�k�b�b��
�k�m�s�_�k�l�\�h�\�Z�e�h���[�h�e�_�_�����������i�h�^�h�[�g�u�o���d�Z�k�k�� 
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���������� �]�h�^�m�� �j�Z�a�j�Z�[�h�l�Z�l�v�� �g�Z�^�_�`�g�m�x�� �b�� �m�^�h�[�g�m�x�� �\�� �w�d�k�i�e�m�Z�l�Z�p�b�b�� �f�Z�r�b�g�m���� �h�l�d�j�u�\�r�m�x�� �i�m�l�v�� �d��
�a�Z�j�h�`�^�_�g�b�x�� �j�h�k�k�b�c�k�d�h�]�h�� �k�q�_�l�g�h�]�h �f�Z�r�b�g�h�k�l�j�h�_�g�b�y���� �D�h�g�k�l�j�m�d�p�b�y�� �i�j�b�[�h�j�Z�� �h�d�Z�a�Z�e�Z�k�v��
�g�Z�k�l�h�e�v�d�h�� �m�^�Z�q�g�h�c���� �q�l�h�� �Z�j�b�n�f�h�f�_�l�j�� �H�^�g�_�j�Z�� �\�u�i�m�k�d�Z�e�k�y�� �i�j�Z�d�l�b�q�_�k�d�b�� �^�h�� �g�Z�q�Z�e�Z�� ����-�o�� �]�h�^�h�\��
XX �\�_�d�Z�� 

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

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

                                                           
5 �H�^�g�_�j�� �<�b�e�v�]�h�^�l�� �L�_�h�n�b�e�� �± �r�\�_�^�k�d�h-�j�m�k�k�d�b�c�� �f�_�o�Z�g�b�d���� �b�a�h�[�j�_�l�Z�l�_�e�v���� �j�Z�a�j�Z�[�h�l�q�b�d�� �m�k�i�_�r�g�h�c��
�d�h�g�k�l�j�m�d�p�b�b�� �Z�j�b�n�f�h�f�_�l�j�Z�� �J�h�^�b�e�k�y�� �\�� �R�\�_�p�b�b���� �<�� ���������� �]�h�^�m�� �i�h�k�l�m�i�b�e�� �b�� �\�� ���������� �]�h�^�m�� �a�Z�d�h�g�q�b�e��
�D�h�j�h�e�_�\�k�d�b�c���l�_�o�g�h�e�h�]�b�q�_�k�d�b�c���b�g�k�l�b�l�m�l���\���K�l�h�d�]�h�e�v�f�_�� �<�������������]�h�^�m���i�j�b�_�o�Z�e���\���I�_�l�_�j�[�m�j�]���k �����j�m�[�e�y�f�b��
�\���d�Z�j�f�Z�g�_�����i�h�r�z�e���\���r�\�_�^�k�d�h�_���d�h�g�k�m�e�v�k�l�\�h�����]�^�_���k�_�d�j�_�l�Z�j�v���d�h�g�k�m�e�v�k�l�\�Z���m�k�l�j�h�b�e���_�]�h���g�Z���j�Z�[�h�l�m���l�_�o�g�b�d�h�f��
�\���g�_�[�h�e�v�r�m�x���f�_�o�Z�g�b�q�_�k�d�m�x���f�Z�k�l�_�j�k�d�m�x�����Q�_�j�_�a���g�_�d�h�l�h�j�h�_���\�j�_�f�y���i�h�a�g�Z�d�h�f�b�e�k�y���E�����G�h�[�_�e�_�f�����d�h�l�h�j�u�c 
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�\�k�_���_�]�h���g�_�^�h�k�l�Z�l�d�b�����H�^�g�_�j���j�Z�a�j�Z�[�Z�l�u�\�Z�_�l���k�h�[�k�l�\�_�g�g�m�x���d�h�g�k�l�j�m�d�p�b�x���Z�j�b�n�f�h�f�_�l�j�Z���b���i�j�_�^�k�l�Z�\�e�y�_�l���_�z��
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�<�u�i�m�k�d�� �Z�j�b�n�f�h�f�_�l�j�h�\�� �H�^�g�_�j�Z�� �i�j�h�^�h�e�`�Z�e�� �j�Z�k�l�b�� �d�Z�d�� �\�� �J�h�k�k�b�b���� �l�Z�d�� �b�� �a�Z�� �j�m�[�_�`�h�f�� �I�h�k�e�_�� �j�_�\�h�e�x�p�b�b��
�i�j�h�b�a�\�h�^�k�l�\�h�� �Z�j�b�n�f�h�f�_�l�j�h�\�� �[�u�e�h�� �g�Z�e�Z�`�_�g�h�� �g�Z�� �K�m�s�_�\�k�d�h�f�� �b�f���� �N���� �W�� �>�a�_�j�`�b�g�k�d�h�]�h�� �f�_�o�Z�g�b�q�_�k�d�h�f��
�a�Z�\�h�^�_�� �\�� �F�h�k�d�\�_���� �I�_�j�\�u�_�� �Z�j�b�n�f�h�f�_�l�j�u�� �g�Z�� �w�l�h�f�� �a�Z�\�h�^�_�� ���i�h�^�� �f�Z�j�d�h�c�� ���H�j�b�]�b-�g�Z�e-�H�^�g�_�j������ �[�u�e�b��
�\�u�i�m�s�_�g�u�� �\�� ���������� �]���� �<�� �^�Z�e�v�g�_�c�r�_�f�� ���k�� ���������� �]������ �h�g�b�� �k�l�Z�e�b�� �b�a�\�_�k�l�g�u�� �d�Z�d�� �Z�j�b�n�f�h�f�_�l�j�u�� ���N�_�e�b�d�k���� �<��
�J�h�k�k�b�b�� �Z�j�b�n�f�h�f�_�l�j�u�� �<���� �L���� �H�^�g�_�j�Z�� �[�u�e�b�� �i�h�i�m�e�y�j�g�u�� �g�Z�� �i�j�h�l�y�`�_�g�b�b�� �f�g�h�]�b�o �e�_�l�� �b�� �\�u�i�m�k�d�Z�e�b�k�v�� �^�h��
�k�_�j�_�^�b�g�u 1970-�o�� �]�h�^�h�\�� �i�h�^�� �f�Z�j�d�Z�f�b�� �©�H�j�b�]�b�g�Z�e�� �H�^�g�_�j�ª���� �©�K�h�x�a�ª���� �©�H�j�b�]�b�g�Z�e�� �>�b�g�Z�f�h�ª���� �©�F�h�k�d�\�Z�ª����
�©�N�_�e�b�d�k�ª�� 
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�k�l�j�_�e�v�[�u�� ���������� �f�_�l�j�h�\���� �l�h�� �_�k�l�v�� �k�g�Z�j�y�^�� �i�j�h�k�l�h�� �^�Z�e�v�r�_�� �m�`�_�� �g�_�� �e�_�l�_�e���� �W�l�h�� �\�k�_���� �I�j�b�p�_�e�v�g�Z�y��
�^�Z�e�v�g�h�k�l�v�����l�h���_�k�l�v���j�Z�k�k�l�h�y�g�b�_���g�Z���d�h�l�h�j�h�f���_�s�_���f�h�`�g�h���[�u�e�h���i�h�i�Z�k�l�v���h�k�h�a�g�Z�g�g�h���\���p�_�e�v�� �± 1000 
�f�_�l�j�h�\���� �<�h�l�� �w�l�b-�l�h�� �p�b�n�j�u�� �^�h�e�]�h�_�� �\�j�_�f�y�� �b�� �h�i�j�_�^�_�e�y�e�b�� �m�k�e�h�\�b�y�� �[�h�_�\�h�]�h�� �k�h�i�j�b�d�h�k�g�h�\�_�g�b�y��
�\�h�c�k�d���b���n�e�h�l�h�\�����?�k�e�b���d���w�l�h�f�m���_�s�_���^�h�[�Z�\�b�l�v���l�h�l���n�Z�d�l�����q�l�h���g�Z���i�h�e�_���[�h�y���\�k�_���p�_�e�b���i�_�j�_�f�_�s�Z�e�b�k�v��
�k �\�_�k�v�f�Z�� �h�]�j�Z�g�b�q�_�g�g�h�c�� �k�d�h�j�h�k�l�v�x�� �i�j�b�f�_�j�g�h�� �j�Z�\�g�h�c�� �k�d�h�j�h�k�l�b�� �i�_�r�_�o�h�^�Z�� ���k�j�_�^�g�y�y�� �k�d�h�j�h�k�l�v��
�i�Z�j�m�k�g�u�o���d�h�j�Z�[�e�_�c���\���m�k�e�h�\�b�y�o���[�h�y���k�b�e�v�g�h���a�Z�\�b�k�_�e�Z���h�l���\�_�l�j�Z���b���d�Z�d���i�j�Z�\�b�e�h���g�_���i�j�_�\�u�r�Z�e�Z������ �± 
�����d�f���q�Z�k�����q�l�h���\�i�h�e�g�_���k�h�]�e�Z�k�h�\�u�\�Z�e�h�k�v���^�Z�`�_���k���^�\�b�`�_�g�b�_�f���d�h�g�g�b�p�u�������l�h���k�l�Z�g�h�\�b�l�k�y���i�h�g�y�l�g�u�f����
�q�l�h�� �l�Z�d�Z�y�� �k�b�l�m�Z�p�b�y�� �\�k�_�o�� �m�k�l�j�Z�b�\�Z�e�Z�� �b�� �g�_�� �g�Z�i�j�y�]�Z�e�Z���� �>�Z�g�g�u�_�� �^�e�y�� �k�l�j�_�e�v�[�u�� �[�u�e�b�� �k�Z�f�u�f�b��
�i�j�b�f�b�l�b�\�g�u�f�b�� �b�� �]�h�l�h�\�b�e�b�k�v�� �h�q�_�g�v�� �[�u�k�l�j�h���� �G�Z�^�h�[�g�h�k�l�b�� �\�� �h�j�]�Z�g�b�a�Z�p�b�b�� �j�Z�[�h�l�� �i�h��
�Z�\�l�h�f�Z�l�b�a�Z�p�b�b���\�u�q�b�k�e�_�g�b�c���g�b�d�l�h���g�_���\�b�^�_�e�����Z�����k�e�_�^�h�\�Z�l�_�e�v�g�h�����l�Z�d�b�o���i�j�h�[�e�_�f���g�_���k�l�Z�\�b�e�����^�Z�`�_��
�\�� �l�_�h�j�_�l�b�q�_�k�d�h�f�� �i�e�Z�g�_���� �<�� �Z�j�l�b�e�e�_�j�b�b�� �]�h�k�i�h�^�k�l�\�h�\�Z�e�� �`�_�e�_�a�g�u�c�� �i�j�b�g�p�b�i���� �©�G�_�� �\�b�`�m�� �± �g�_��
�k�l�j�_�e�y�x�«�ª�� 

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

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

�B�� �\�k�_�� �l�Z�d�b�� �i�_�j�\�Z�y�� �\�� �f�b�j�_�� �k�b�k�l�_�f�Z�� �m�i�j�Z�\�e�_�g�b�y�� �h�]�g�_�f�� �d�h�j�Z�[�_�e�v�g�h�c�� �Z�j�l�b�e�e�_�j�b�b�� �[�u�e�Z��
�k�h�a�^�Z�g�Z�� �j�m�k�k�d�b�f�� �b�g�`�_�g�_�j�h�f�� �:���I���� �>�Z�\�u�^�h�\�u�f�� ������������ �± ���������� �]�]����6 �_�s�_�� �\�� ���������� �]�h�^�m���� �?�]�h��
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13 �;�Z�e�l�b�c�k�d�b�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �l�_�o�g�b�q�_�k�d�b�c�� �m�g�b�\�_�j�k�b�l�_�l�� ���;�=�L�M���� �©�<�h�_�g�f�_�o�ª�� �b�f���� �>���� �N���� �M�k�l�b�g�h�\�Z �± 
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�i�j�_�b�f�m�s�_�k�l�\�_�g�g�h�� �b�a�� �[�_�^�g�u�o�� �k�_�f�_�c���� �M�q�b�e�b�s�_�� �i�h�k�e�m�`�b�e�h�� �h�k�g�h�\�h�c�� �k�h�a�^�Z�g�b�y�� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�k�d�h�]�h��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �b�g�k�l�b�l�m�l�Z�� �l�h�q�g�h�c�� �f�_�o�Z�g�b�d�b�� �b�� �h�i�l�b�d�b�� ���l�_�o�g�b�q�_�k�d�h�]�h�� �m�g�b�\�_�j�k�b�l�_�l�Z���� �b�� �<�h�_�g�f�_�o�Z. 
�Y�\�e�y�_�l�k�y���h�^�g�b�f���b�a���e�m�q�r�b�o���l�_�o�g�b�q�_�k�d�b�o���m�q�_�[�g�u�o���a�Z�\�_�^�_�g�b�c���\���k�l�j�Z�g�_�� 
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�K�� �m�q�_�l�h�f�� �g�h�\�u�o�� �j�_�Z�e�b�c�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �i�h�� �k�h�a�^�Z�g�b�x�� �g�h�\�u�o�� �k�b�k�l�_�f�� �m�i�j�Z�\�e�_�g�b�y��
�Z�j�l�b�e�e�_�j�b�c�k�d�b�f�� �h�]�g�_�f���� �\�� �l�h�f�� �q�b�k�e�_�� �b�� �a�_�g�b�l�g�u�f���� �i�h�k�e�_�� �^�e�b�l�_�e�v�g�h�]�h�� �i�_�j�_�j�u�\�Z���� �\�u�a�\�Z�g�g�h�]�h��
�b�a�\�_�k�l�g�u�f�b�� �k�h�[�u�l�b�y�f�b���� �[�u�e�b�� �i�j�h�^�h�e�`�_�g�u�� �g�Z�� �[�u�\�r�_�f�� �a�Z�\�h�^�_�� �©�W�j�b�d�k�k�h�g�ª���� �k�l�Z�\�r�b�f�� �d�� �l�h�f�m��
�\�j�_�f�_�g�b�� �©�D�j�Z�k�g�h�c�� �A�Z�j�_�c�ª�� �l�h�e�v�d�h�� �\�� ���������� �]�h�^�m���� �?�k�e�b�� �<�u�� �^�m�f�Z�_�l�_���� �q�l�h�� �f�b�j�h�\�h�c�� �g�Z�m�q�g�h-
�l�_�o�g�b�q�_�k�d�b�c�� �i�j�h�]�j�_�k�k�� �\�� �w�l�h�� �\�j�_�f�y�� �©�h�l�^�u�o�Z�e�ª���� �]�^�_-�l�h�� �©�\�� �l�_�g�_�q�d�_�ª���� �h�`�b�^�Z�y���� �d�h�]�^�Z�� �`�_�� �J�h�k�k�b�y��
�j�Z�a�[�_�j�_�l�k�y�� �g�Z�d�h�g�_�p�� �k�h�� �k�\�h�b�f�b�� �\�g�m�l�j�_�g�g�b�f�b�� �i�j�h�[�e�_�f�Z�f�b�� �q�l�h�[�u�� �i�j�b�g�y�l�v�� �m�q�Z�k�l�b�_�� �\�� �g�h�\�h�f��
�a�Z�[�_�]�_���� �l�h�� �<�u���� �d�h�g�_�q�g�h�� �`�_���� �h�r�b�[�Z�_�l�_�k�v���� �g�b�d�l�h�� �g�Z�k�� �g�_�� �`�^�Z�e�� �b�� �g�b�d�m�^�Z�� �g�_�� �i�j�b�]�e�Z�r�Z�e���� �I�j�b�q�_�f��
�\�u�a�\�Z�g�h�� �w�l�h�� �g�_�� �Z�g�l�b�k�h�\�_�l�k�d�h�c�� �i�h�e�b�l�b�d�h�c�� �\�_�^�m�s�b�o�� �f�b�j�h�\�u�o�� �^�_�j�`�Z�\���� �d�Z�d�� �g�Z�f���w�l�h�� �\�g�m�r�Z�e�b��
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�\���w�l�h�f���k�e�m�q�Z�_���[�u�e���[�u���[�h�e�_�_���a�g�Z�q�b�l�_�e�_�g�����Z�����d�Z�d���b�a�\�_�k�l�g�h�����d�h�g�d�m�j�_�g�l�u���g�b�d�h�f�m���g�_���g�m�`�g�u���� 

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

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

�G�h�� �\�k�_�� �w�l�b�� �j�Z�[�h�l�u�� �h�k�l�Z�\�e�y�e�b�� �\�� �k�l�h�j�h�g�_�� �i�j�h�[�e�_�f�u�� �k�h�a�^�Z�g�b�y�� �^�_�c�k�l�\�_�g�g�h�c��
�i�j�h�l�b�\�h�\�h�a�^�m�r�g�h�c�� �h�[�h�j�h�g�u�� �d�h�j�Z�[�e�_�c���� �l�Z�d�� �d�Z�d�� �g�_�� �j�_�r�_�g�g�u�f�� �[�u�e�� �\�h�i�j�h�k�� �h�� �k�l�Z�[�b�e�b�a�Z�p�b�b��
�h�j�m�^�b�c���a�_�g�b�l�g�h�c���Z�j�l�b�e�e�_�j�b�b���\���m�k�e�h�\�b�y�o���f�h�j�k�d�h�c���d�Z�q�d�b�����B���\���^�Z�g�g�h�f���k�e�m�q�Z�_���j�_�r�_�g�b�_���^�Z�g�g�h�c��
�i�j�h�[�e�_�f�u�� �[�u�e�h�� �\�u�i�h�e�g�_�g�h�� �Z�f�_�j�b�d�Z�g�k�d�b�f�� �m�q�_�g�u�f�� �Q���K���� �>�j�_�c�i�_�j�h�f�� ������������ �± ���������� �]�]����14, 
�d�h�l�h�j�u�c�� �j�Z�a�j�Z�[�h�l�Z�e�� �d�� ���������� �]�h�^�m�� �i�j�b�g�p�b�i�u�� �b�� �l�_�o�g�b�q�_�k�d�b�_�� �j�_�r�_�g�b�y�� �i�h�� �k�l�Z�[�b�e�b�a�Z�p�b�b��
�a�_�g�b�l�g�u�o���h�j�m�^�b�c���i�j�b���i�h�f�h�s�b���]�b�j�h�k�d�h�i�h�\���� 

�G�Z�^�h�� �k�d�Z�a�Z�l�v���� �q�l�h�� �Q�Z�j�e�v�a�� �>�j�_�c�i�_�j�� �[�u�e�� �\�u�^�Z�x�s�b�f�k�y�� �b�g�`�_�g�_�j�h�f�� �b�� �m�q�_�g�u�f���� �g�h�� �h�g�� �g�_��
�[�u�e�� �i�_�j�\�u�f�� �\�� �^�_�e�_�� �i�j�b�f�_�g�_�g�b�y�� �]�b�j�h�k�d�h�i�h�\�� �^�e�y�� �k�l�Z�[�b�e�b�a�Z�p�b�b�� �h�[�t�_�d�l�Z�� �m�i�j�Z�\�e�_�g�b�y���� �I�Z�e�v�f�Z��
�i�_�j�\�_�g�k�l�\�Z�� �\�� �w�l�h�f�� �\�h�i�j�h�k�_�� �i�j�b�g�Z�^�e�_�`�b�l�� �Z�\�k�l�j�b�c�k�d�h�f�m�� �f�h�j�k�d�h�f�m�� �h�n�b�p�_�j�m�� �E���� �H�[�j�b15, 
�i�j�b�f�_�g�b�\�r�_�f�m���]�b�j�h�k�d�h�i���^�e�y���k�l�Z�[�b�e�b�a�Z�p�b�b���d�m�j�k�Z���l�h�j�i�_�^�u���\�������������]�h�^�m�����M�^�Z�q�g�h�_���b�a�h�[�j�_�l�_�g�b�_����
�i�h�� �\�k�_�c�� �\�b�^�b�f�h�k�l�b���� �i�h�^�\�b�]�e�h�� �g�_�[�_�k�l�Z�e�Z�g�g�h�]�h�� �b�g�`�_�g�_�j�Z�� �g�Z�� �d�h�f�f�_�j�q�_�k�d�m�x�� �i�h�q�\�m���� �l�Z�d�� �d�Z�d��
�i�j�h�^�h�e�`�_�g�b�y���f�g�h�]�h�h�[�_�s�Z�x�s�b�o���b�k�k�e�_�^�h�\�Z�g�b�c���\���w�l�h�f���g�Z�i�j�Z�\�e�_�g�b�b���g�_���i�h�k�e�_�^�h�\�Z�e�h�� 

�<�� �i�h�k�e�_�^�m�x�s�_�f���� �^�Z�g�g�Z�y�� �i�j�h�[�e�_�f�Z�� �i�h�e�m�q�b�e�Z�� �j�Z�a�\�b�l�b�_�� �\�� �l�j�m�^�Z�o�� �j�m�k�k�d�h�]�h�� �b�g�`�_�g�_�j�Z-
�k�Z�f�h�m�q�d�b�� �I���I���� �R�b�e�h�\�k�d�h�]�h�� ������������ �± 1957)16���� �B�f�_�g�g�h�� �i�j�b�f�_�j�� �w�l�h�]�h�� �q�_�e�h�\�_�d�Z�� �^�Z�_�l�� �g�Z�]�e�y�^�g�h�_��

                                                           
14 �>�j�_�c�i�_�j���Q�Z�j�e�v�a���K�l�Z�j�d���± �Z�f�_�j�b�d�Z�g�k�d�b�c���m�q�z�g�u�c���b���b�g�`�_�g�_�j�����q�Z�k�l�h���g�Z�a�u�\�Z�_�f�u�c���©�h�l�p�h�f���b�g�_�j�p�b�Z�e�v�g�h�c��
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�6�S�H�U�U�\�� �&�R�U�S�R�U�D�W�L�R�Q���� �<�� ���������� �]�h�^�m�� �h�g�� �h�i�m�[�e�b�d�h�\�Z�e�� �f�h�g�h�]�j�Z�n�b�x�� �©�=�b�j�h�k�d�h�i���� �_�]�h�� �d�h�g�k�l�j�m�d�p�b�y�� �b��
�i�j�b�f�_�g�_�g�b�_�ª. �K�d�h�g�q�Z�e�k�y���\��1957 �]�� �O�_�j�n�h�j�^�r�b�j�����:�g�]�e�b�y��.  
17 �©�Q�b�`�b�d-�I�u�`�b�d�ª �± �i�j�h�a�\�b�s�_�� �m�q�Z�s�b�o�k�y�� �\�� �B�f�i�_�j�Z�l�h�j�k�d�h�_�� �m�q�b�e�b�s�_�� �i�j�Z�\�h�\�_�^�_�g�b�y�� �d�h�l�h�j�u�_�� �g�h�k�b�e�b��
�n�h�j�f�_�g�g�m�x�� �h�^�_�`�^�m�� �\�� �\�b�^�_�� �f�m�g�^�b�j�Z �a�_�e�z�g�h�]�h�� �p�\�_�l�Z�� �k�� �`�z�e�l�u�f�b�� �i�_�l�e�b�p�Z�f�b�� �b�� �h�[�r�e�Z�]�Z�f�b 
�g�Z�i�h�f�b�g�Z�\�r�m�x���h�i�_�j�_�g�b�_���q�b�`�Z�����Z���l�Z�d�`�_���a�Z���l�j�Z�^�b�p�b�h�g�g�u�_���i�u�`�b�d�h�\�u�_���r�Z�i�d�b�����B�f�_�g�g�h���i�j�h �k�l�m�^�_�g�l�h�\��
�m�q�b�e�b�s�Z���[�u�e�Z���k�h�q�b�g�_�g�Z���b�a�\�_�k�l�g�Z�y���i�_�k�_�g�d�Z�� 

�Q�b�`�b�d-�i�u�`�b�d�����]�^�_���l�u���[�u�e�" 
�G�Z���N�h�g�l�Z�g�d�_���\�h�^�d�m���i�b�e�� 

�<�u�i�b�e���j�x�f�d�m�����\�u�i�b�e���^�\�_���² 
�A�Z�r�m�f�_�e�h���\���]�h�e�h�\�_�� 



21 
 

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

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

�:���\�h�i�j�h�k�u���\�k�_-�l�Z�d�b���[�u�e�b�����G�_���k�f�h�l�j�y���g�Z���d�Z�`�m�s�m�x�k�y���i�j�h�k�l�h�l�m���k�l�h�y�s�_�c���a�Z�^�Z�q�b�����i�h�k�e�Z�l�v��
�k�b�]�g�Z�e���� �Z�� �a�Z�l�_�f�� �i�h�c�f�Z�l�v�� �h�l�j�Z�`�_�g�g�u�c���� �b�� �i�h�� �j�Z�a�g�b�p�_�� �\�j�_�f�_�g�b�� �\�u�q�b�k�e�b�l�v�� �j�Z�k�k�l�h�y�g�b�_����
�i�j�Z�d�l�b�q�_�k�d�Z�y�� �j�_�Z�e�b�a�Z�p�b�y�� �\�k�l�j�_�l�b�e�Z�� �h�q�_�g�v�� �k�_�j�v�_�a�g�u�_�� �l�j�m�^�g�h�k�l�b���� �I�j�_�`�^�_�� �\�k�_�]�h�� �k�b�]�g�Z�e����
�^�h�e�`�_�g�� �[�u�e�� �i�j�_�^�k�l�Z�\�e�y�l�v�� �k�h�[�h�c�� �w�e�_�d�l�j�h�f�Z�]�g�b�l�g�u�_�� �\�h�e�g�u���� �b�f�_�x�s�b�_�� �h�q�_�g�v�� �f�Z�e�m�x�� �^�e�b�g�m��
�\�h�e�g�u���� �g�m�� �b�e�b�� �h�q�_�g�v�� �\�u�k�h�d�m�x�� �q�Z�k�l�h�l�m���� �:�� �]�_�g�_�j�Z�p�b�y�� �d�h�j�h�l�d�b�o�� �\�h�e�g�� �\�� �l�h�� �\�j�_�f�y�� �k�q�b�l�Z�e�Z�k�v��
�h�q�_�g�v�� �[�h�e�v�r�h�c�� �i�j�h�[�e�_�f�h�c���� �F�g�h�]�b�_�� �m�q�_�g�u�_�� �\�h�h�[�s�_�� �k�q�b�l�Z�e�b�� �w�l�h�� �g�_�^�h�k�l�b�`�b�f�u�f�� �b��
�i�j�b�f�_�g�_�g�b�_�� �d�h�j�h�l�d�b�o�� �\�h�e�g�� �\�� �j�Z�^�b�h�l�_�o�g�b�d�b�� �g�_�\�h�a�f�h�`�g�u�f���� �L�Z�d�� �q�l�h�� �\�k�y�� �j�Z�^�b�h�l�_�o�g�b�d�Z��
�b�k�i�h�e�v�a�h�\�Z�e�Z���^�e�b�g�g�u�_���\�h�e�g�u�����G�h���^�e�b�g�g�Z�y���\�h�e�g�Z���g�_���[�m�^�_�l���h�l�j�Z�`�Z�l�v�k�y���h�l���g�_�[�h�e�v�r�h�]�h���h�[�t�_�d�l�Z��
�l�b�i�Z�� �k�Z�f�h�e�_�l�Z���� �l�Z�d�� �d�Z�d�� �j�Z�a�f�_�j�u�� �p�_�e�b�� �k�m�s�_�k�l�\�_�g�g�h�� �f�_�g�v�r�_�� �^�e�b�g�u�� �\�h�e�g�u���b�� �[�m�^�_�l�� �\�h�a�g�b�d�Z�l�v��
�b�a�\�_�k�l�g�h�_���b���^�Z�\�g�h���\�h�r�_�^�r�_�_���\���r�d�h�e�v�g�u�c���d�m�j�k���n�b�a�b�d�b��18 �y�\�e�_�g�b�_���d�Z�d���b�g�l�_�j�n�_�j�_�g�p�b�y���\�h�e�g�����l�h��
�_�k�l�v���\�h�e�g�u���[�m�^�m�l���h�]�b�[�Z�l�v���i�j�_�i�y�l�k�l�\�b�_���g�_���h�l�j�Z�`�Z�y�k�v���i�j�b���w�l�h�f�� 

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

�<�� �g�Z�q�Z�e�_���� �d�Z�d�� �w�l�h�� �i�j�b�g�y�l�h���� �[�u�e�� �w�l�Z�i�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �i�j�h�p�_�k�k�h�\��
�i�h�\�_�^�_�g�b�y���w�e�_�d�l�j�h�g�h�\���\���f�Z�]�g�b�l�g�h�f���i�h�e�_�����A�Z�g�b�f�Z�e�k�y���w�l�h�c���i�j�h�[�e�_�f�h�c���>���:�����J�h�`�Z�g�k�d�b�c���������������± 
���������� �]�]����19 �j�b�k���� ������ �J�_�a�m�e�v�l�Z�l�Z�f�b�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �y�\�b�e�Z�k�v�� �l�_�h�j�_�l�b�q�_�k�d�h�_�� �^�h�d�Z�a�Z�l�_�e�v�k�l�\�h��
�\�h�a�f�h�`�g�h�k�l�b�� �]�_�g�_�j�Z�p�b�b�� �d�h�j�h�l�d�b�o�� �\�h�e�g�� �k�� �i�h�f�h�s�v�x�� �w�e�_�d�l�j�h�g�g�h-�\�Z�d�m�m�f�g�u�o�� �i�j�b�[�h�j�h�\����
�B�k�i�h�e�v�a�m�y�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �>���:���� �J�h�`�Z�g�k�d�h�]�h���� �^�h�k�l�Z�l�h�q�g�h�� �[�u�k�l�j�h�� �[�u�e�� �i�h�e�m�q�_�g�� �i�j�b�g�p�b�i�b�Z�e�v�g�h��
�g�h�\�u�c�� �i�j�b�[�h�j���� �i�h�e�m�q�b�\�r�b�c�� �g�Z�a�\�Z�g�b�_�� �f�]�g�_�l�j�h�g�Z���� �<�� �K�h�\�_�l�k�d�h�f�� �K�h�x�a�_�� �k�h�a�^�Z�g�b�_�f�� �l�Z�d�h�]�h��
�i�j�b�[�h�j�Z���a�Z�g�b�f�Z�e�b�k�v���:���:�����K�e�m�p�d�b�g�������������� �± �����������]�]����20 �b���>���K�����R�l�_�c�g�[�_�j�]21�����M�`�_���a�g�Z�q�b�l�_�e�v�g�h��

                                                           
18 �Y�\�e�_�g�b�_�� �b�g�l�_�j�n�_�j�_�g�p�b�b�� �k�\�_�l�Z�� �m�`�_�� �[�u�e�h�� �\�d�e�x�q�_�g�h�� �\�� �m�q�_�[�g�b�d�� �n�b�a�b�d�b�� �D���>���� �D�j�Z�_�\�b�q�Z����
�i�j�_�^�g�Z�a�g�Z�q�_�g�g�h�]�h���^�e�y���]�b�f�g�Z�a�b�c���b���j�_�Z�e�v�g�u�o���m�q�b�e�b�s���\�h���\�l�h�j�h�c���i�h�e�h�\�b�g�_��XIX �\�_�d�Z�����i�h���d�j�Z�c�g�_�c���f�_�j�_��
�\�h�������b�a�^�Z�g�b�b�����\�u�r�_�^�r�_�f���\�������������]�h�^�m�����w�l�h�l���f�Z�l�_�j�b�Z�e���i�j�b�k�m�l�k�l�\�h�\�Z�e�� 
19 �J�h�`�Z�g�k�d�b�c�� �>�f�b�l�j�b�c�� �:�i�h�e�e�b�g�Z�j�b�_�\�b�q �± �k�h�\�_�l�k�d�b�c�� �n�b�a�b�d���� �q�e�_�g-�d�h�j�j�_�k�i�h�g�^�_�g�l�� �:�G�� �K�K�K�J (1933). 
�H�d�h�g�q�b�e�� �I�_�l�_�j�[�m�j�]�k�d�b�c�� �m�g�b�\�_�j�k�b�l�_�l�� ������������������ �M�q�_�g�b�d�� �:���K���� �I�h�i�h�\�Z���� �<�� ���������²���������� �]�]���� �j�Z�[�h�l�Z�e�� �\��
�O�Z�j�v�d�h�\�k�d�h�f�� �m�g�b�\�_�j�k�b�l�_�l�_�� ���k�� ���������� �]���� �² �a�Z�\���� �d�Z�n�_�^�j�h�c������ �K�� ���������� �]���� �² �i�j�h�n�_�k�k�h�j�� �I�h�e�b�l�_�o�g�b�q�_�k�d�h�]�h��
�b�g�k�l�b�l�m�l�Z�� �<������������ �]���� �j�_�i�j�_�k�k�b�j�h�\�Z�g���� �g�h�� �q�_�j�_�a�� ���� �f�_�k�y�p�_�\�� �h�k�\�h�[�h�`�^�_�g���� �H�k�g�h�\�g�u�_�� �j�Z�[�h�l�u�� �i�h��
�w�e�_�d�l�j�b�q�_�k�d�b�f�� �j�Z�a�j�y�^�Z�f�� �\�� �]�Z�a�Z�o���� �j�Z�^�b�h�n�b�a�b�d�_���� �j�Z�^�b�h�e�h�d�Z�p�b�b���� �<�� ���������� �]���� �j�Z�a�j�Z�[�h�l�Z�e�� �f�_�l�h�^�u��
�h�k�p�b�e�e�h�]�j�Z�n�b�j�h�\�Z�g�b�y�� �[�u�k�l�j�u�o�� �w�e�_�d�l�j�b�q�_�k�d�b�o�� �i�j�h�p�_�k�k�h�\���� �k�h�a�^�Z�\���� �i�h�� �k�m�s�_�k�l�\�m���� �k�h�\�j�_�f�_�g�g�u�c��
�h�k�p�b�e�e�h�]�j�Z�n���� �<�� ���������� �]���� �k�h�a�^�Z�e�� �f�_�l�h�^�u�� �j�Z�k�q�_�l�Z�� �b�a�e�m�q�_�g�b�y�� �Z�g�l�_�g�g���� �b�a�f�_�j�_�g�b�y�� �^�b�w�e�_�d�l�j�b�q�_�k�d�h�c��
�i�j�h�g�b�p�Z�_�f�h�k�l�b�� �i�j�b�� �K�<�Q���� �<�u�i�h�e�g�b�e�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �h�k�h�[�_�g�g�h�k�l�_�c�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y�� �d�h�j�h�l�d�b�o�� �b��
�m�e�v�l�j�Z�d�h�j�h�l�d�b�o���j�Z�^�b�h�\�h�e�g���k���m�q�_�l�h�f���k�\�h�c�k�l�\���b�h�g�h�k�n�_�j�u���b���^�j�m�]�b�o���n�Z�d�l�h�j�h�\�����i�h���k�l�Z�[�b�e�b�a�Z�p�b�b���q�Z�k�l�h�l�u��
�e�Z�f�i�h�\�u�o���]�_�g�_�j�Z�l�h�j�h�\�����n�b�a�b�d�_���]�Z�a�h�\�h�]�h���j�Z�a�j�y�^�Z�����w�e�_�d�l�j�h�g�b�d�_���K�<�Q�����l�_�h�j�b�b���Z�g�l�_�g�g�� 
20 �K�e�m�p�d�b�g �:�[�j�Z�f�� �:�e�_�d�k�Z�g�^�j�h�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �j�Z�^�b�h�n�b�a�b�d�� �j�h�^�h�f�� �b�a�� �;�h�j�b�k�h�]�e�_�[�k�d�Z�� ���l�_�i�_�j�v��
�<�h�j�h�g�_�`�k�d�Z�y�� �h�[�e�Z�k�l�v�� �J�h�k�k�b�b������ �^�_�c�k�l�\�b�l�_�e�v�g�u�c�� �q�e�_�g�� �:�G�� �M�K�K�J�� ���k�� �������������� �>�h�d�l�h�j�� �n�b�a�b�d�h-
�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �g�Z�m�d���� �i�j�h�n�_�k�k�h�j�� �O�Z�j�v�d�h�\�k�d�h�]�h�� �m�g�b�\�_�j�k�b�l�_�l�Z���� �[�u�e�� �\�u�^�Z�x�s�b�f�k�y�� �m�q�_�g�u�f��



22 
 

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

�J�Z�a�j�Z�[�h�l�d�Z���h�[�j�Z�a�p�Z���g�h�\�h�c���l�_�o�g�b�d�b���i�j�h�^�\�b�]�Z�e�Z�k�v���m�k�i�_�r�g�h���b���m�`�_���\���Z�\�]�m�k�l�_�������������]�h�^�Z���\��
�I�h�^�f�h�k�d�h�\�v�_�� �[�u�e�b�� �i�j�h�\�_�^�_�g�u�� �i�_�j�\�u�_�� �b�k�i�u�l�Z�g�b�y�� �j�Z�^�b�h�e�h�d�Z�l�h�j�Z���� �k�h�a�^�Z�g�g�h�]�h�� �i�h�^ 
�j�m�d�h�\�h�^�k�l�\�h�f���j�m�k�k�d�h�]�h���m�q�_�g�h�]�h���I���D�����H�s�_�i�d�h�\�Z���������������± �����������]�]��22 �j�b�k�������� 

 

 
�J�b�k�����������>���:�����J�h�`�Z�g�k�d�b�c���± �m�q�_�g�u�c�����^�h�d�Z�a�Z�\�r�b�c���\�h�a�f�h�`�g�h�k�l�v���]�_�g�_�j�Z�p�b�b 

�d�h�j�h�l�d�b�o���\�h�e�g 
 

�I�j�_�^�k�l�Z�\�b�l�_�e�v�g�m�x�� �d�h�f�b�k�k�b�x���� �k�h�[�j�Z�g�g�m�x�� �^�e�y�� �i�j�h�\�_�^�_�g�b�y�� �b�k�i�u�l�Z�g�b�c���� �h�k�h�[�_�g�g�h��
�b�g�l�_�j�_�k�h�\�Z�e���\�h�i�j�h�k���h���l�h�f�����d�Z�d �`�_���m�q�_�g�u�c���j�_�r�b�e���\�h�i�j�h�k���k���j�_�]�b�k�l�j�Z�p�b�_�c���h�l�j�Z�`�_�g�g�u�o���h�l���p�_�e�b��
�k�b�]�g�Z�e�h�\���� �H�q�_�g�v�� �f�g�h�]�b�_�� �\�d�e�x�q�Z�y�� �b�� �^�h�k�l�Z�l�h�q�g�h�� �b�a�\�_�k�l�g�u�o�� �b�� �Z�\�l�h�j�b�l�_�l�g�u�o�� �m�q�_�g�u�o���� �k�j�_�^�b��
�d�h�l�h�j�u�o���g�Z�o�h�^�b�e�k�y���b���F���<�����R�m�e�_�c�d�b�g���������������± �����������]�]����23 �j�b�k�����������k�q�b�l�Z�e�b���w�l�h���g�_���\�h�a�f�h�`�g�u�f�����B��
�g�Z�^�h���i�j�b�a�g�Z�l�v�����q�l�h���b�o���k�h�f�g�_�g�b�y���[�u�e�b���\���d�Z�d�h�c-�l�h���k�l�_�i�_�g�b���h�[�h�k�g�h�\�Z�g�u���� 

 

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



23 
 

 
�J�b�k�����������I���D�����H�s�_�i�d�h�\���± �k�h�a�^�Z�l�_�e�v���i�_�j�\�h�]�h���h�l�_�q�_�k�l�\�_�g�g�h�]�h���e�h�d�Z�l�h�j�Z 

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

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

 

 
�J�b�k�����������F���<�����R�m�e�_�c�d�b�g���± �\�_�e�b�d�b�c���©�k�h�f�g�_�\�Z�x�s�b�c�k�y�ª 

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

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

�I�h�k�e�_�^�m�x�s�_�_�� �k�h�\�_�j�r�_�g�k�l�\�h�\�Z�g�b�_�� �j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�u�o�� �k�l�Z�g�p�b�c�� �[�u�e�h�� �k�\�y�a�Z�g�h�� �k��
�j�Z�[�h�l�Z�f�b���<���:�����D�h�l�_�e�v�g�b�d�h�\�Z�������������� �± �����������]�]����24 �j�b�k�����������d�h�l�h�j�u�c���\�������������]�h�^�m���k�n�h�j�f�m�e�b�j�h�\�Z�e��

                                                           
24 �D�h�l�_�e�v�g�b�d�h�\ �<�e�Z�^�b�f�b�j���:�e�_�d�k�Z�g�^�j�h�\�b�q �± �k�h�\�_�l�k�d�b�c���b���j�h�k�k�b�c�k�d�b�c���m�q�z�g�u�c���\���h�[�e�Z�k�l�b���j�Z�^�b�h�n�b�a�b�d�b����
�j�Z�^�b�h�l�_�o�g�b�d�b���� �w�e�_�d�l�j�h�g�b�d�b���� �b�g�n�h�j�f�Z�l�b�d�b���� �j�Z�^�b�h�Z�k�l�j�h�g�h�f�b�b�� �b�� �d�j�b�i�l�h�]�j�Z�n�b�b���� �H�^�b�g�� �b�a��
�h�k�g�h�\�h�i�h�e�h�`�g�b�d�h�\�� �k�h�\�_�l�k�d�h�c�� �k�_�d�j�_�l�g�h�c�� �j�Z�^�b�h- �b�� �l�_�e�_�n�h�g�g�h�c�� �k�\�y�a�b���� �:�d�Z�^�_�f�b�d�� �:�G�� �K�K�K�J��
�����������������������������Z�d�Z�^�_�f�b�d���J�:�G�����h�l�^�_�e�_�g�b�_���n�b�a�b�q�_�k�d�b�o���g�Z�m�d�������\�b�p�_-�i�j�_�a�b�^�_�g�l���:�G���K�K�K�J�����������²�����������]�]., 
�^�\�Z�`�^�u�� �=�_�j�h�c�� �K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h�� �L�j�m�^�Z���� ��-�c�� �d�Z�\�Z�e�_�j�� �h�j�^�_�g�Z�� ���A�Z�� �a�Z�k�e�m�]�b�� �i�_�j�_�^�� �H�l�_�q�_�k�l�\�h�f���� �,��
�k�l�_�i�_�g�b�� �<�������������]�h�^�m���i�h�k�l�m�i�b�e���\���F�<�L�M���b�f�_�g�b���G�����W�����;�Z�m�f�Z�g�Z�����]�^�_���i�j�_�i�h�^�Z�\�Z�e���_�]�h���h�l�_�p�����G�Z���i�h�k�e�_�^�g�b�o��



24 
 

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

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

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

 

 
�J�b�k�����������<���:�����D�h�l�_�e�v�g�b�d�h�\���± �f�Z�l�_�f�Z�l�b�a�b�j�h�\�Z�\�r�b�c���l�_�h�j�b�x�� 

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

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

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



25 
 

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

�F���<�� �R�m�e�_�c�d�b�g���g�Z�q�Z�e���h�l�g�_�d�b�\�Z�l�v�k�y�����]�h�\�h�j�y�����q�l�h���m���g�_�]�h���g�_�l���\�j�_�f�_�g�b���a�Z�g�b�f�Z�l�v�k�y���l�Z�d�h�c��
�_�j�m�g�^�h�c���� �h�g�� �b�� �l�Z�d�� �m�\�_�j�_�g���� �\�� �k�\�h�_�c�� �i�j�Z�\�h�l�_���� �g�h�� �_�^�b�g�h�^�m�r�g�h�_�� �f�g�_�g�b�_�� �\�k�_�c�� �d�h�f�b�k�k�b�b���� �g�Z�^�h��
�i�j�h�\�_�j�b�l�v���� �l�_�f�� �[�h�e�_�_�� �q�l�h�� �w�l�h�� �g�_�� �a�Z�c�f�_�l�� �f�g�h�]�h�� �\�j�_�f�_�g�b���� �b�� �l�Z�d�� �i�h�l�_�j�y�e�b�� �_�]�h�� �f�g�h�]�h���� �D�k�l�Z�l�b��
�h�k�h�[�_�g�g�h�� �m�i�h�j�k�l�\�h�\�Z�e�� �G���G���� �G�Z�]�h�j�g�u�c�� ������������ �± ���������� �]�]����25���� �i�j�_�^�k�l�Z�\�b�l�_�e�v�� �I�<�H�� �K�K�K�J����
�h�l�q�_�l�e�b�\�h���i�h�g�b�f�Z�y�����q�l�h���\���i�j�b�g�p�b�i�_���_�f�m���k���w�l�h�c���Z�i�i�Z�j�Z�l�m�j�h�c���b���j�Z�[�h�l�Z�l�v�� 

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

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

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

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

                                                           
25 �G�Z�]�h�j�g�u�c�� �G�b�d�h�e�Z�c�� �G�b�d�b�n�h�j�h�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �\�h�_�g�g�u�c�� �^�_�y�l�_�e�v���� �]�_�g�_�j�Z�e-�i�h�e�d�h�\�g�b�d�� �Z�j�l�b�e�e�_�j�b�b����
�d�h�f�Z�g�^�m�x�s�b�c�� �\�h�c�k�d�Z�f�b�� �I�<�H�� �K�K�K�J�� �����������²1953). �<�� ���������� �]�h�^�m �G�Z�]�h�j�g�u�c�� �a�Z�d�h�g�q�b�e�� �\�h�_�g�g�h-
�o�b�f�b�q�_�k�d�b�_�� �d�m�j�k�u�� �i�j�b�� �<�u�k�r�_�c�� �\�h�_�g�g�h-�o�b�f�b�q�_�k�d�h�c�� �r�d�h�e�_�� �J�D�D�: �b�� �^�h�� ���������� �]���� �i�j�h�o�h�^�b�e�� �k�e�m�`�[�m�� �\��
�o�b�f�b�q�_�k�d�b�o���\�h�c�k�d�Z�o�����A�Z�l�_�f���\���\�h�c�k�d�Z�o���I�<�H���K�K�K�J�����M�q�Z�k�l�g�b�d���]�j�Z�`�^�Z�g�k�d�h�c���\�h�c�g�u���\���B�k�i�Z�g�b�b�����<���g�h�y�[�j�_��
���������� �]�h�^�Z�� �g�Z�a�g�Z�q�_�g�� �g�Z�q�Z�e�v�g�b�d�h�f�� �r�l�Z�[�Z�� �<�h�c�k�d�� �I�<�H�� �l�_�j�j�b�l�h�j�b�b�� �k�l�j�Z�g�u�� �G�Z�� �w�l�h�c�� �^�h�e�`�g�h�k�l�b��
�g�Z�o�h�^�b�e�k�y���^�h���d�h�g�p�Z���\�h�c�g�u�� 



26 
 

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

�W�l�h���� �d�� �k�h�`�Z�e�_�g�b�x���� �g�_�� �_�^�b�g�b�q�g�u�c�� �i�j�b�f�_�j�� �b�� �a�^�_�k�v�� �^�h�k�l�Z�l�h�q�g�h�� �\�k�i�h�f�g�b�l�v���k�m�^�v�[�m��
�k�i�_�p�b�Z�e�b�k�l�Z�����i�j�h�^�\�b�]�Z�x�s�_�]�h���b�^�_�x���j�Z�^�b�h�e�h�d�Z�p�b�b�����I���D�����H�s�_�i�d�h�\�Z�����H�g���[�u�e���Z�j�_�k�l�h�\�Z�g���\������������
�]�h�^�m���� �h�k�m�`�^�_�g���� �g�h�� �h�k�\�h�[�h�`�^�_�g�� �\�� �d�h�g�p�_�� ���������� �]�h�^�Z���� �\�b�^�b�f�h���� �l�h�e�v�d�h�� �^�e�y�� �l�h�]�h���� �q�l�h�[�u�� �\�g�h�\�v��
�©�k�_�k�l�v�ª���� �g�h�� �m�`�_�� �\�� ���������� �]�h�^�m���� �A�^�_�k�v�� �g�Z�� �m�f�� �^�_�c�k�l�\�b�l�_�e�v�g�h�� �i�j�b�o�h�^�b�l�� �g�_�d�b�c�� �b�k�l�h�j�b�q�_�k�d�b�c��
�Z�g�_�d�^�h�l�� �h�� �K�l�Z�e�b�g�_���� �D�h�]�^�Z�� �g�Z�� �d�Z�d�h�f-�l�h�� �h�q�_�j�_�^�g�h�f�� �a�Z�k�_�^�Z�g�b�b�� �\�� �k�Z�f�h�f�� �g�Z�q�Z�e�_�� �\�h�c�g�u�� �h�g��
�k�i�j�h�k�b�e���h���;���E�����<�Z�g�g�b�d�h�\�_���������������± 1���������]�]����26�����l�h���\���h�l�\�_�l���m�k�e�u�r�Z�e�����q�l�h���<�Z�g�g�b�d�h�\���©�k�b�^�b�l�ª�����G�Z��
�w�l�h�� �\�h�`�^�v�� �o�f�m�j�h�� �h�l�\�_�l�b�e���� �©�J�Z�[�h�l�u�� �g�_�� �\�� �i�j�h�\�h�j�h�l���� �Z�� �h�g�� �g�Z�r�_�e�� �\�j�_�f�y�� �k�b�^�_�l�v�«�ª���� �<�b�^�b�f�h��
�b�k�o�h�^�y�� �b�a�� �w�l�h�c�� �k�l�j�Z�g�g�h�c�� �e�h�]�b�d�b�� �D�h�[�u27���� �o�h�^�Z�l�Z�c�k�l�\�h�� �Z�d�Z�^�_�f�b�d�Z�� �:���N���� �B�h�n�n�_�� �h�� �k�m�^�v�[�_�� �I���D����
�H�s�_�i�d�h�\�Z�� �[�u�e�h�� �m�^�h�\�e�_�l�\�h�j�_�g�h���� �b�� �m�q�_�g�u�c���� �g�_�l-�g�_�l���� �\�u�� �g�Z�i�j�Z�k�g�h�� �i�h�^�m�f�Z�e�b���� �q�l�h�� �h�k�\�h�[�h�`�^�_�g����
�©�k�b�^�_�l�v-�l�h�ª�� �h�g�� �i�h-�i�j�_�`�g�_�f�m�� �h�k�l�Z�e�k�y���� �g�h�� �l�h�e�v�d�h�� �k�� �h�[�s�b�o�� �j�Z�[�h�l�� �\�� �e�Z�]�_�j�_���� �Z�� �w�l�h�� �i�j�h�k�l�h��
�f�_�^�e�_�g�g�Z�y�� �k�f�_�j�l�v���� �[�u�e�� �h�l�i�j�Z�\�e�_�g�� �g�Z�� �j�Z�[�h�l�m�� �\�� �©�r�Z�j�Z�r�d�_�ª���� �q�l�h�� �o�h�l�v�� �d�Z�d-�l�h�� �]�Z�j�Z�g�l�b�j�h�\�Z�e�h��
�k�h�o�j�Z�g�_�g�b�_���`�b�a�g�b���m�q�_�g�h�]�h�����O�h�l�y���[�u���i�h���k�i�_�p�b�Z�e�v�g�h�k�l�b�����g�h���i�j�h�[�e�_�f�Z�f�b���j�Z�^�b�h�e�h�d�Z�p�b�b���k������������
�]�h�^�Z�����h�g���[�h�e�v�r�_���\���k�\�h�_�c���`�b�a�g�b���g�_���a�Z�g�b�f�Z�e�k�y�� 

�M�l�\�_�j�`�^�Z�x�l���� �q�l�h�� �d�� �k�m�^�v�[�_�� �I���D���� �H�s�_�i�d�h�\�Z�� �b�f�_�e�� �h�l�g�h�r�_�g�b�_�� �=���D���� �@�m�d�h�\���� �y�d�h�[�u�� �h�g��
�i�h�^�i�b�k�Z�e���i�b�k�v�f�h���\���a�Z�s�b�l�m�� �m�q�_�g�h�]�h�����\���q�_�f���i�j�b�o�h�^�b�l�k�y���k�h�f�g�_�\�Z�l�v�k�y�����>�_�e�h���\���l�h�f���� �q�l�h���k�e�_�^�m�_�l��
�i�j�_�^�k�l�Z�\�e�y�l�v���k�_�[�_���j�Z�k�k�l�Z�g�h�\�d�m���k�b�e���\���l�h�]�^�Z�r�g�_�f���j�m�d�h�\�h�^�k�l�\�_���K�K�K�J�����I�j�h�b�k�o�h�^�b�e�h���w�l�h���\������������
�]�h�^�m�����<���w�l�h���\�j�_�f�y�����i�h���d�j�Z�c�g�_�c���f�_�j�_���^�h���Z�\�]�m�k�l�Z���f�_�k�y�p�Z�����@�m�d�h�\���d�h�f�Z�g�^�h�\�Z�e���A�Z�i�Z�^�g�u�f���n�j�h�g�l�h�f��
�b���g�h�k�b�e���a�\�Z�g�b�_���]�_�g�_�j�Z�e�Z-�Z�j�f�b�b�����<���[�e�b�`�g�b�c���d�j�m�]���K�l�Z�e�b�g�Z���h�g���g�_���\�o�h�^�b�e�����i�j�b�q�_�f���g�b�d�h�]�^�Z�����>�Z��
�h�g�b���\�k�l�j�_�q�Z�e�b�k�v���e�b�q�g�h�����g�h���\���l�h���\�j�_�f�y�����Z�\�]�m�k�l�������������± �Z�\�]�m�k�l�������������]�]�����w�l�b���\�k�l�j�_�q�b���[�u�e�b���d�j�Z�c�g�_��
�j�_�^�d�b�����>�e�y���l�h�]�h�����d�l�h���o�h�q�_�l���h�i�j�_�^�_�e�b�l�v���l�h�q�g�h�_���q�b�k�e�h���w�l�b�o���i�h�k�_�s�_�g�b�c���b���b�o���^�Z�l�u���f�Z�l�_�j�b�Z�e���^�e�y��
�b�a�m�q�_�g�b�y�� �\�_�k�v�f�Z�� �[�h�]�Z�l�u�c���� �\�� ����-�o�� �]�h�^�Z�o�� �[�u�e�� �b�a�^�Z�g�� �©�@�m�j�g�Z�e�� �i�h�k�_�s�_�g�b�c�� �B���<���� �K�l�Z�e�b�g�Z�ª����
�d�h�l�h�j�u�c���f�g�h�]�b�_���]�h�^�u���\�_�e�k�y���:���G�����I�h�k�d�j�_�[�u�r�_�\�u�f���������������± �����������]�]����28�����l�Z�d���q�l�h���\�i�_�j�_�^�«�� 

�=�h�j�Z�a�^�h�� �q�Z�s�_�� �h�g�b�� �k�h�a�\�Z�g�b�\�Z�e�b�k�v���� �i�j�b�q�_�f���� �d�h�]�^�Z�� �a�\�h�g�b�e�� �<�_�j�o�h�\�g�u�c���� �l�h�� �w�l�h�� �\�k�_�]�^�Z��
�[�u�e�h�� �k�\�y�a�Z�g�h�� �k�� �[�h�e�v�r�b�f�b�� �g�_�i�j�b�y�l�g�h�k�l�y�f�b���� �^�e�y�� �d�h�l�h�j�u�o�� �\�� �w�l�h�l�� �i�_�j�b�h�^�� �i�h�\�h�^�h�\�� �[�u�e�h�� �o�h�l�v��
�h�l�[�Z�\�e�y�c�����J�_�q�v�����d�Z�d���i�j�Z�\�b�e�h�����r�e�Z���l�h�e�v�d�h���h���\�h�_�g�g�u�o���^�_�e�Z�o���b���i�h�e�h�`�_�g�b�b���g�Z���A�Z�i�Z�^�g�h�f���n�j�h�g�l�_����
�I�h���k�\�b�^�_�l�_�e�v�k�l�\�m���I���:�����:�j�l�_�f�v�_�\�Z���������������± �����������]�]����29�����m���@�m�d�h�\�Z���h�^�g�Z�`�^�u���©�k�^�Z�e�b���g�_�j�\�u�ª�����b���h�g��
�©�i�h�i�j�h�k�b�e���m���<�_�j�o�h�\�g�h�]�h���i�_�j�_�\�_�k�l�b���k�\�h�c���r�l�Z�[���b�a���I�_�j�o�m�r�d�h�\�h���g�Z���;�_�e�h�j�m�k�k�d�b�c���\�h�d�a�Z�e�����K�l�Z�e�b�g��
�_�f�m�� �h�l�\�_�l�b�e���� �©�?�k�e�b�� �\�u�� �i�h�i�y�l�b�l�_�k�v�� �^�h�� �;�_�e�h�j�m�k�k�d�h�]�h�� �\�h�d�a�Z�e�Z���� �y�� �a�Z�c�f�m�� �<�Z�r�_�� �f�_�k�l�h�ª���� �;�h�e�v�r�_��
�@�m�d�h�\�� �m�� �<�_�j�o�h�\�g�h�]�h�� �g�b�q�_�]�h�� �g�_�� �i�j�h�k�b�e���ª�«�� �L�Z�d�� �q�l�h�� �h�[�j�Z�s�Z�l�v�k�y�� �k�� �d�Z�d�b�f�b-�l�h�� �i�b�k�v�f�Z�f�b�� �d��
�K�l�Z�e�b�g�m���\���l�h���\�j�_�f�y���b���\���l�_�o���m�k�e�h�\�b�y�o���[�u�e�h���k�f�_�j�l�_�e�v�g�h���h�i�Z�k�g�h���^�e�y���k�Z�f�h�]�h���i�j�h�k�b�l�_�e�y�����B�f�_�g�g�h��
�i�h�w�l�h�f�m�� �g�b�d�Z�d�b�o�� �^�j�m�]�b�o�� �\�_�s�_�c�� �h�g�b�� �g�_�� �h�[�k�m�`�^�Z�e�b���� �L�Z�d�� �q�l�h�� �k�l�b�e�v�� �q�b�k�l�h�� �^�_�e�h�\�h�c���� �d�Z�`�^�u�c��
�h�l�\�_�q�Z�_�l�� �\�� �i�j�_�^�_�e�Z�o�� �k�\�h�_�c�� �d�h�f�i�_�l�_�g�p�b�b���� �e�_�a�v�� �\�� �q�m�`�h�c�� �©�h�]�h�j�h�^�ª���� �^�Z�� �_�s�_�� �l�Z�d�h�c���� �]�^�_��
�j�Z�k�i�h�j�y�`�Z�e�k�y���;�_�j�b�y�����h�o�h�l�g�b�d�h�\���g�_���g�Z�o�h�^�b�e�h�k�v�����>�Z���b���g�_���`�m�d�h�\�k�d�Z�y���w�l�h���[�u�e�Z���_�i�Z�j�o�b�y�����\�j�y�^���e�b��

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



27 
 

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

�B���a�^�_�k�v���g�_���g�Z�^�h���]�h�\�h�j�b�l�v�����q�l�h���w�l�h���@�m�d�h�\�����q�l�h���h�g���k�h���K�l�Z�e�b�g�u�f���a�Z�i�j�h�k�l�h�«���<�k�_���w�l�h���g�_��
�l�Z�d�����A�Z�i�j�h�k�l�h���k���k�h�[�h�c���^�_�j�`�Z�l�v�k�y���K�l�Z�e�b�g���g�_���i�h�a�\�h�e�y�e���g�b�d�h�f�m�«���<�h�l���w�l�h���g�Z�^�h���b�f�_�l�v���\���\�b�^�m�����:��
�l�h�l���h�[�j�Z�a���@�m�d�h�\�Z�����d�h�l�h�j�u�c���k�e�h�`�b�e�k�y���\���g�Z�j�h�^�g�h�c���f�h�e�\�_�����k�n�h�j�f�b�j�h�\�Z�e�k�y�����d�Z�d���g�b���k�l�j�Z�g�g�h�����i�h�^��
�\�h�a�^�_�c�k�l�\�b�_�f���g�Z�r�_�]�h���d�b�g�_�f�Z�l�h�]�j�Z�n�Z���b�����\���q�Z�k�l�g�h�k�l�b�����\�_�e�b�d�h�]�h���Z�j�l�b�k�l�Z���F���:�����M�e�v�y�g�h�\�Z���������������± 
���������� �]�]����30���� �d�h�l�h�j�u�c�� �k�u�]�j�Z�e�� �j�h�e�v�� �=���D���� �@�m�d�h�\�Z�� �[�h�e�_�_�� �q�_�f�� �\�� ������ �n�b�e�v�f�Z�o���� �B�� �_�k�e�b�� �\�� �i�_�j�\�u�o��
�n�b�e�v�f�Z�o�� �j�_�`�b�k�k�_�j�Z�� �X���G���� �H�a�_�j�h�\�Z�� ������������ �± ���������� �]�]����31���� �]�^�_�� �Z�j�l�b�k�l�� �\�i�_�j�\�u�_�� �b�k�i�h�e�g�y�e�� �j�h�e�v��
�@�m�d�h�\�Z�����_�]�h���l�b�i�Z�`���_�s�_���o�h�l�v���d�Z�d-�l�h���k�h�h�l�\�_�l�k�l�\�m�_�l���j�_�Z�e�v�g�h�f�m���h�[�j�Z�a�m�����l�h���m�`�_���\���[�h�e�_�_���i�h�a�^�g�b�o��
�d�Z�j�l�b�g�Z�o���Z�j�l�b�k�l�� �k�b�e�v�g�h���k�l�Z�e���i�_�j�_�b�]�j�u�\�Z�l�v���� �k�h�a�^�Z�\�Z�e�h�k�v���\�i�_�q�Z�l�e�_�g�b�_���� �q�l�h���h�g���^�_�c�k�l�\�b�l�_�e�v�g�h����
�q�l�h�� �g�Z�a�u�\�Z�_�l�k�y���� �d�� �K�l�Z�e�b�g�m�� �©�^�\�_�j�v�� �g�h�]�h�c�� �h�l�d�j�u�\�Z�e�ª���� �:�� �\�_�^�v�� �w�l�h�� �[�u�e�h�� �g�_�� �l�Z�d���� �h�o���� �h�q�_�g�v�� �g�_��
�l�Z�d�������� �G�h�� �e�x�^�k�d�Z�y�� �f�h�e�\�Z�� �o�h�q�_�l�� �b�f�_�l�v�� �k�\�h�b�o�� �]�_�j�h�_�\���� �d�h�l�h�j�u�_�� �f�h�]�b�� �\�h�a�j�Z�`�Z�l�v�� �l�b�j�Z�g�m�� �b��
�\�h�a�j�Z�`�Z�e�b�«�� �D�� �k�h�`�Z�e�_�g�b�x���� �j�_�Z�e�v�g�Z�y�� �k�b�l�m�Z�p�b�y�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �^�j�m�]�h�f���� �<�� �h�[�s�_�f�� �b�l�h�]��
�i�j�h�k�l�h�c�����g�b���i�h���k�\�h�_�f�m���i�h�e�h�`�_�g�b�x���\���l�h���\�j�_�f�y�����g�b���i�h���k�\�h�_�f�m���\�_�k�m�����@�m�d�h�\���\�j�y�^���e�b���f�h�]���i�h�f�h�q�v��
�d�h�f�m-�e�b�[�h�� �\�u�[�j�Z�l�v�k�y�� �b�a�� �i�h�^�\�Z�e�h�\�� �E�m�[�y�g�d�b���� �^�Z�� �b�� �\�j�y�^�� �e�b�� �[�u�� �h�l�\�Z�`�b�e�k�y�� �g�Z�� �w�l�h���� �H�� �q�_�f��
�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �i�j�h�k�l�h�� �l�h�l�� �n�Z�d�l���� �q�l�h�� �h�g�� �g�_�� �o�h�^�Z�l�Z�c�k�l�\�h�\�Z�e�� �^�Z�`�_�� �h�� �l�_�o���� �d�h�]�h���a�g�Z�e�� �e�b�q�g�h���� �l�h��
�_�k�l�v�� �a�Z�� �\�h�_�g�g�u�o���� �B�� �w�l�h�� �g�_�� �\�� �m�d�h�j�b�a�g�m�� �[�m�^�_�l�� �k�d�Z�a�Z�g�h���� �e�x�^�b�� �b�� �h�l�� �k�\�h�b�o�� �j�h�^�b�l�_�e�_�c�� �i�m�[�e�b�q�g�h��
�h�l�d�Z�a�u�\�Z�e�b�k�v�����g�_���l�h���q�l�h���o�e�h�i�h�l�Z�l�v���a�Z���k�h�\�_�j�r�_�g�g�h���g�_�a�g�Z�d�h�f�h�]�h���q�_�e�h�\�_�d�Z�����Z���d�Z�d���b�e�e�x�k�l�j�Z�p�b�y��
�l�h�]�h�� �n�Z�d�l�Z���� �^�h�� �d�Z�d�h�]�h�� �g�b�a�f�_�g�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �f�h�]�e�Z�� �^�h�\�_�k�l�b�� �q�_�e�h�\�_�d�Z���� �k�m�s�_�k�l�\�h�\�Z�\�r�Z�y�� �\�� �l�m��
�i�h�j�m���k�b�k�l�_�f�Z�«���:�����q�l�h���m�`���]�h�\�h�j�b�l�v���h�[���m�q�_�g�h�f�����d�h�l�h�j�h�]�h���h�g���b���\���]�e�Z�a�Z���g�_���\�b�^�_�e�" 

�G�h�� �d�j�h�f�_�� �w�l�b�o�� �m�f�h�a�j�b�l�_�e�v�g�h-�i�k�b�o�h�e�h�]�b�q�_�k�d�b�o�� �i�h�k�l�j�h�_�g�b�c�� �_�k�l�v�� �_�s�_�� �h�^�b�g�� �n�Z�d�l���� �h��
�d�h�l�h�j�h�f�� �Z�\�l�h�j�u�� �]�b�i�h�l�_�a�u�� �h�� �i�_�j�_�\�h�^�_�� �H�s�_�i�d�h�\�Z�� �b�a�� �e�Z�]�_�j�y�� �\�� �©�r�Z�j�Z�r�d�m�ª�� �d�Z�d-�l�h�� �a�Z�[�u�\�Z�x�l����
�B�g�b�p�b�Z�l�h�j�h�f���o�e�h�i�h�l�����d�Z�d���m�`�_���]�h�\�h�j�b�e�h�k�v�����b���y�\�e�y�_�l�k�y���m�k�l�Z�g�h�\�e�_�g�g�u�f���n�Z�d�l�h�f�����[�u�e���Z�d�Z�^�_�f�b�d��
�:���N���� �B�h�n�n�_���� �B�� �\�h�l�� �k�� �b�g�b�p�b�Z�l�h�j�h�f�� �i�b�k�v�f�Z�� �@�m�d�h�\�� �\�h�h�[�s�_�� �g�_�� �i�_�j�_�k�_�d�Z�e�k�y�� �g�b�d�Z�d���� �B�h�n�n�_��
�k�d�h�j�_�_�� �f�h�]�� �d�h�g�l�Z�d�l�b�j�h�\�Z�l�v���� �b�� �^�h�k�l�Z�l�h�q�g�h�� �i�e�h�l�g�h���� �k�� �g�Z�q�Z�e�v�g�b�d�h�f�� �=�e�Z�\�g�h�]�h�� �Z�j�l�b�e�e�_�j�b�c�k�d�h�]�h��
�m�i�j�Z�\�e�_�g�b�y�� ���=�:�M������ �d�h�l�h�j�h�_�� �d�m�j�b�j�h�\�Z�e�h�� �\�k�_�� �g�Z�m�q�g�u�_�� �j�Z�a�j�Z�[�h�l�d�b���� �\�_�^�m�s�b�_�k�y�� �i�h�� �h�[�h�j�h�g�g�h�c��
�l�_�f�Z�l�b�d�_�����b���[�u�e�h���h�k�g�h�\�g�u�f���a�Z�d�Z�a�q�b�d�h�f�����:���g�Z�q�Z�e�v�g�b�d�h�f���=�:�M���\���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�c���i�_�j�b�h�^���[�u�e��
�]�_�g�_�j�Z�e�� �G���>���� �Y�d�h�\�e�_�\�� ������������ �± ���������� �]�]����32���� �d�h�l�h�j�u�c�� �l�h�e�v�d�h-�l�h�e�v�d�h�� �[�u�e�� �g�Z�a�g�Z�q�_�g�� �b�� �[�h�e�v�r�h�]�h��
                                                           
30 �F�b�o�Z�b�e���:�e�_�d�k�Z�g�^�j�h�\�b�q���M�e�v�y�g�h�\���± �k�h�\�_�l�k�d�b�c���b���j�h�k�k�b�c�k�d�b�c���Z�d�l�z�j�� �j�_�`�b�k�k�z�j���l�_�Z�l�j�Z���b���d�b�g�h�����i�_�^�Z�]�h�]����
�h�[�s�_�k�l�\�_�g�g�u�c���^�_�y�l�_�e�v�����Z�\�l�h�j���d�g�b�]�����=�_�j�h�c���K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h���L�j�m�^�Z�������������������G�Z�j�h�^�g�u�c���Z�j�l�b�k�l���K�K�K�J��
���������������� �E�Z�m�j�_�Z�l�� �E�_�g�b�g�k�d�h�c�� �i�j�_�f�b�b�� ���������������� �=�h�k�m�^�Z�j�k�l�\�_�g�g�h�c�� �i�j�_�f�b�b�� �K�K�K�J�� ���������������� �=�h�k�m�^�Z�j�k�l�\�_�g�g�h�c��
�i�j�_�f�b�b�� �J�K�N�K�J�� �b�f�_�g�b�� �D���� �K���� �K�l�Z�g�b�k�e�Z�\�k�d�h�]�h�� �������������� �b�� �I�j�_�f�b�b�� �I�j�_�a�b�^�_�g�l�Z�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b��
���������������� �E�Z�m�j�_�Z�l�� �i�j�_�f�b�b�� �©�G�b�d�Z�ª�� �������������� �H�^�b�g�� �b�a�� �g�Z�b�[�h�e�_�_�� �y�j�d�b�o�� �b���k�Z�f�h�[�u�l�g�u�o�� �Z�j�l�b�k�l�h�\�� �K�h�\�_�l�k�d�h�]�h��
�K�h�x�a�Z���b���i�h�k�l�k�h�\�_�l�k�d�h�c���J�h�k�k�b�b. 
31 �H�a�_�j�h�\���X�j�b�c���G�b�d�h�e�Z�_�\�b�q���± �k�h�\�_�l�k�d�b�c���b���j�h�k�k�b�c�k�d�b�c���d�b�g�h�j�_�`�b�k�k�z�j�����k�p�_�g�Z�j�b�k�l�����i�_�^�Z�]�h�]�����G�Z�j�h�^�g�u�c��
�Z�j�l�b�k�l�� �K�K�K�J�� ���������������� �E�Z�m�j�_�Z�l�� �E�_�g�b�g�k�d�h�c�� �������������� �b�� �=�h�k�m�^�Z�j�k�l�\�_�g�g�h�c�� �i�j�_�f�b�b�� �K�K�K�J�� �������������� �J�_�`�b�k�k�_�j��
�b�a�\�_�k�l�g�u�o�� �n�b�e�v�f�h�\-�w�i�h�i�_�c�� �©�H�k�\�h�[�h�`�^�_�g�b�_�ª�� ���i�y�l�v�� �n�b�e�v�f�h�\�� 1968�² 1972 �]�]���� �b�� �©�;�b�l�\�Z�� �a�Z�� �F�h�k�d�\�m�ª��
���^�\�_���k�_�j�b�b���������������]���� 
32 �Y�d�h�\�e�_�\�� �G�b�d�h�e�Z�c�� �>�f�b�l�j�b�_�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �\�h�_�g�Z�q�Z�e�v�g�b�d���� �F�Z�j�r�Z�e�� �Z�j�l�b�e�e�_�j�b�b����
�=�e�Z�\�g�h�d�h�f�Z�g�^�m�x�s�b�c�� �<�h�c�k�d�Z�f�b�� �I�<�H�� �k�l�j�Z�g�u�� �����������²1960). �K�� ������ �b�x�g�y�� ���������� �i�h�� ������8 �]�h�^�u�� �[�u�e��
�g�Z�q�Z�e�v�g�b�d�h�f�� �=�:�M �J�D�D�:���� �a�Z�g�b�f�Z�e�k�y�� �h�[�_�k�i�_�q�_�g�b�_�f�� �Z�j�l�b�e�e�_�j�b�b�� �g�h�\�u�f�b�� �\�b�^�Z�f�b�� �\�h�h�j�m�`�_�g�b�c�� �b��
�[�h�_�i�j�b�i�Z�k�h�\���� �h�[�h�[�s�_�g�b�_�f�� �[�h�_�\�h�]�h�� �h�i�u�l�Z�� �b�� �j�Z�a�j�Z�[�h�l�d�h�c�� �g�h�\�u�o �n�h�j�f�� �[�h�_�\�h�]�h�� �i�j�b�f�_�g�_�g�b�y��
�Z�j�l�b�e�e�_�j�b�b���� �g�Z�e�Z�`�b�\�Z�g�b�_�f�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �Z�j�l�b�e�e�_�j�b�b�� �k�� �b�g�u�f�b�� �\�b�^�Z�f�b�� �\�h�c�k�d���� �Q�Z�k�l�h�� �\�u�_�a�`�Z�e�� �g�Z��
�n�j�h�g�l�u�� �\�� �^�_�c�k�l�\�m�x�s�m�x�� �Z�j�f�b�x���� �i�j�b�g�b�f�Z�e�� �m�q�Z�k�l�b�_�� �\�� �i�h�^�]�h�l�h�\�d�_�� �b�� �i�j�h�\�_�^�_�g�b�b�� �j�y�^�Z�� �d�j�m�i�g�u�o��
�h�i�_�j�Z�p�b�c�� �K���g�h�y�[�j�y�������������]�h�^�Z���± �a�Z�f�_�k�l�b�l�_�e�v���F�b�g�b�k�l�j�Z���<�h�h�j�m�`�z�g�g�u�o���K�b�e���K�K�K�J�� �<���g�Z�q�Z�e�_�������������]�h�^�Z��
�[�u�e�� �k�g�y�l�� �k�� �w�l�h�c�� �^�h�e�`�g�h�k�l�b���� �Z�� �\�� �n�_�\�j�Z�e�_�� �Z�j�_�k�l�h�\�Z�g�� �i�h�� �h�[�\�b�g�_�g�b�x�� �\�h�� �\�j�_�^�b�l�_�e�v�k�l�\�_���� �Z�� �l�Z�d�`�_�� �e�b�r�z�g��
�a�\�Z�g�b�y���f�Z�j�r�Z�e�Z���Z�j�l�b�e�e�_�j�b�b�����;�u�e���h�k�\�h�[�h�`�^�z�g���b���\�h�k�k�l�Z�g�h�\�e�_�g���\���a�\�Z�g�b�b���h�^�g�b�f���b�a���i�_�j�\�u�o�����k�j�Z�a�m���i�h�k�e�_��
�k�f�_�j�l�b���B�����<�����K�l�Z�e�b�g�Z���\���Z�i�j�_�e�_�������������]�h�^�Z���i�h���i�j�_�^�e�h�`�_�g�b�x���E�����I�����;�_�j�b�y�� 
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�Z�\�l�h�j�b�l�_�l�Z���\���D�j�_�f�e�_���_�s�_���g�_���i�j�b�h�[�j�_�e�����L�Z�d���q�l�h���_�]�h���i�h�^�i�b�k�v���i�h�^���i�b�k�v�f�h�f���\���i�j�b�g�p�b�i�_���\�j�y�^���e�b��
�q�l�h�� �f�h�]�e�Z�� �b�a�f�_�g�b�l�v���� �:�� �k�� �g�Z�q�Z�e�v�g�b�d�h�f�� �=�_�g�r�l�Z�[�Z�� �B�h�n�n�_���� �\�h�a�f�h�`�g�h���� �h�^�b�g-�^�\�Z�� �j�Z�a�Z�� �\�b�^�_�e�� �g�Z��
�i�j�Z�\�b�l�_�e�v�k�l�\�_�g�g�u�o�� �i�j�b�_�f�Z�o�� �i�_�j�_�^�� �\�h�c�g�h�c���� �g�h�� �b�� �l�h�� �\�j�y�^�� �e�b���� �K�e�b�r�d�h�f�� �\�� �j�Z�a�g�u�o�� �k�n�_�j�Z�o��
�\�j�Z�s�Z�e�b�k�v�� �w�l�b�� �e�x�^�b���� �L�Z�d�� �q�l�h�� �a�g�Z�d�h�f�u�� �[�e�b�a�d�h�� �Z�d�Z�^�_�f�b�d�� �b�� �[�m�^�m�s�b�c�� �f�Z�j�r�Z�e���g�_�� �[�u�e�b���� �_�k�e�b��
�\�h�h�[�s�_�� �a�g�Z�e�b�� �h�� �k�m�s�_�k�l�\�h�\�Z�g�b�b�� �^�j�m�]�� �^�j�m�]�Z���� �<�h�l�� �k�_�c�q�Z�k�� �g�Z�\�k�d�b�^�d�m���� �d�l�h�� �g�Z�a�h�\�_�l�� �n�Z�f�b�e�b�x��
�g�Z�q�Z�e�v�g�b�d�Z�� �=�_�g�_�j�Z�e�v�g�h�]�h�� �r�l�Z�[�Z�� �<�h�h�j�m�`�_�g�g�u�o�� �k�b�e�� �J�N�"�� �:�� �\�_�^�v�� �b�f�_�g�g�h�� �w�l�m�� �^�h�e�`�g�h�k�l�v��
�a�Z�g�b�f�Z�e�� �@�m�d�h�\�� �i�_�j�_�^�� �\�h�c�g�h�c���� �b�f�_�g�g�h�� �l�h�]�^�Z�� �h�g�� �b�f�_�e�� �\�h�a�f�h�`�g�h�k�l�v�� �i�h�a�g�Z�d�h�f�b�l�v�k�y�� �k��
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33 �<�h�j�h�g�h�\�� �G�b�d�h�e�Z�c�� �G�b�d�h�e�Z�_�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �\�h�_�g�Z�q�Z�e�v�g�b�d���� �=�e�Z�\�g�u�c�� �f�Z�j�r�Z�e�� �Z�j�l�b�e�e�_�j�b�b�� ����������������
�=�_�j�h�c�� �K�h�\�_�l�k�d�h�]�h�� �K�h�x�a�Z�� ���������������� �M�q�Z�k�l�g�b�d�� �]�j�Z�`�^�Z�g�k�d�b�o�� �\�h�c�g�� �\�� �J�h�k�k�b�b�� �b�� �\�� �B�k�i�Z�g�b�b���� �K�h�\�_�l�k�d�h-
�i�h�e�v�k�d�h�c���� �©�A�b�f�g�_�c�ª�� �b�� �<�_�e�b�d�h�c�� �H�l�_�q�_�k�l�\�_�g�g�h�c�� �\�h�c�g���� �m�q�Z�k�l�\�h�\�Z�e�� �\�� �I�h�e�v�k�d�h�f�� �i�h�o�h�^�_�� �J�D�D�:�� �b�� �\��
�i�j�b�k�h�_�^�b�g�_�g�b�b���;�_�k�k�Z�j�Z�[�b�b���b���K�_�\�_�j�g�h�c���;�m�d�h�\�b�g�u�����<�h�a�]�e�Z�\�e�y�e�� �Z�j�l�b�e�e�_�j�b�x���D�j�Z�k�g�h�c���:�j�f�b�b �\���i�_�j�b�h�^��
�<�_�e�b�d�h�c���H�l�_�q�_�k�l�\�_�g�g�h�c���\�h�c�g�u���b���\���i�h�k�e�_�\�h�_�g�g�u�_���]�h�^�u�� �K�q�b�l�Z�e�� �q�l�h �k���l�Z�g�d�Z�f�b���^�h�e�`�g�u���[�h�j�h�l�v�k�y���k�\�h�b��
�`�_���l�Z�g�d�b�����i�j�h�l�b�\�h�l�Z�g�d�h�\�Z�y���Z�\�b�Z�p�b�y���b���Z�j�l�b�e�e�_�j�b�y�� �<���^�_�d�Z�[�j�_�������������]�h�^�Z���[�u�e���b�a�[�j�Z�g���g�Z���i�h�k�l���i�j�_�a�b�^�_�g�l�Z��
�:�d�Z�^�_�f�b�b�� �Z�j�l�b�e�e�_�j�b�c�k�d�b�o�� �g�Z�m�d. �<�� �h�d�l�y�[�j�_�� ���������� �]�h�^�Z���� �\�� �k�\�y�a�b�� �k�� �i�j�_�d�j�Z�s�_�g�b�_�f�� �k�m�s�_�k�l�\�h�\�Z�g�b�y��
�:�d�Z�^�_�f�b�b���� �[�u�e�� �g�Z�a�g�Z�q�_�g�� �g�Z�� �^�h�e�`�g�h�k�l�v�� �g�Z�q�Z�e�v�g�b�d�Z�� �<�h�_�g�g�h�c�� �Z�j�l�b�e�e�_�j�b�c�k�d�h�c�� ���d�h�f�Z�g�^�g�h�c���� �Z�d�Z�^�_�f�b�b��
�b�f�_�g�b�� �F���� �B���� �D�Z�e�b�g�b�g�Z�� �\�� �E�_�g�b�g�]�j�Z�^�_. �K�� �h�d�l�y�[�j�y�� ���������� �]�h�^�Z�� �i�_�j�_�\�_�^�z�g�� �\�� �k�h�k�l�Z�\�� �=�j�m�i�i�u�� �]�_�g�_�j�Z�e�v�g�u�o��
�b�g�k�i�_�d�l�h�j�h�\���F�b�g�b�k�l�_�j�k�l�\�Z���h�[�h�j�h�g�u���K�K�K�J���i�h���k�h�k�l�h�y�g�b�x���a�^�h�j�h�\�v�y. 
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37 �A�Z�e�d�b�g�^�� �:�e�_�d�k�Z�g�^�j �;�h�j�b�k�h�\�b�q �± �k�h�\�_�l�k�d�b�c�� �b�� �j�h�k�k�b�c�k�d�b�c�� �m�q�_�g�u�c�� �\�� �h�[�e�Z�k�l�b�� �\�u�q�b�k�e�b�l�_�e�v�g�h�c��
�l�_�o�g�b�d�b�� �>�h�d�l�h�j�� �l�_�o�g�b�q�_�k�d�b�o�� �g�Z�m�d���� �H�d�h�g�q�b�e�� �j�Z�^�b�h�l�_�o�g�b�q�_�k�d�b�c�� �n�Z�d�m�e�v�l�_�l�� �F�h�k�d�h�\�k�d�h�]�h��
�w�g�_�j�]�_�l�b�q�_�k�d�h�]�h�� �b�g�k�l�b�l�m�l�Z (1950)���� �<�� ���������í����6���� �]�h�^�Z�o�� �j�Z�[�h�l�Z�e�� �\�� �W�g�_�j�]�_�l�b�q�_�k�d�h�f�� �b�g�k�l�b�l�m�l�_�� �:�G��
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�Z�\�l�h�f�Z�l�b�a�Z�p�b�b�� �h�[�f�_�g�Z�� �b�g�n�h�j�f�Z�p�b�_�c���� �I�j�b�g�b�f�Z�e�� �m�q�Z�k�l�b�_�� �\�� �j�Z�a�j�Z�[�h�l�d�_�� �i�_�j�\�u�o�� �k�h�\�_�l�k�d�b�o���W�<�F�����F�±1, 
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�l�_�j�j�b�l�h�j�b�Z�e�v�g�h�c�� �k�b�k�l�_�f�u���� �h�[�_�k�i�_�q�b�\�Z�x�s�_�c�� �i�h�k�l�h�y�g�g�m�x�� �]�h�l�h�\�g�h�k�l�v�� �b�� �p�b�n�j�h�\�m�x�� �k�\�y�a�v�� �f�_�`�^�m��
�f�g�h�]�b�f�b���^�_�k�y�l�d�Z�f�b���h�[�t�_�d�l�h�\�� 
38 �K�h�[�h�e�_�\�� �K�_�j�]�_�c�� �E�v�\�h�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �f�Z�l�_�f�Z�l�b�d���� �a�Z�g�b�f�Z�\�r�b�c�k�y�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�f�� �Z�g�Z�e�b�a�h�f�� �b��
�^�b�n�n�_�j�_�g�p�b�Z�e�v�g�u�f�b�� �m�j�Z�\�g�_�g�b�y�f�b�� �\�� �q�Z�k�l�g�u�o�� �i�j�h�b�a�\�h�^�g�u�o���� �=�_�j�h�c�� �K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h�� �L�j�m�^�Z����
�E�Z�m�j�_�Z�l�� �l�j�z�o�� �K�l�Z�e�b�g�k�d�b�o�� �i�j�_�f�b�c�� �b�� �=�h�k�m�^�Z�j�k�l�\�_�g�g�h�c�� �i�j�_�f�b�b�� �K�K�K�J���� �H�d�h�g�q�b�e�� �E�_�g�b�g�]�j�Z�^�k�d�b�c��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �m�g�b�\�_�j�k�b�l�_�l�� ���������������� �K�� ���������� �i�h�� ���������� �]�]���� �j�Z�[�h�l�Z�e�� �\�� �E�Z�[�h�j�Z�l�h�j�b�b�� �‹�� ������ �a�Z�g�b�f�Z�y�k�v��
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�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �\�u�k�h�q�Z�c�r�_�f�� �d�Z�q�_�k�l�\�_�� �d�h�f�i�h�g�_�g�l�g�h�c�� �[�Z�a�u���� �i�h�e�h�`�_�g�g�h�c�� �\�� �h�k�g�h�\�m�� �w�l�b�o��
�b�a�^�_�e�b�c���� �I�j�b�q�_�f�� �b�a�^�_�e�b�c���� �i�j�h�r�_�^�r�b�o�� �h�[�u�q�g�m�x�� �©�i�j�b�_�f�d�m�ª���� �l�h�� �_�k�l�v�� �\�u�o�h�^�g�h�c�� �l�_�o�g�b�q�_�k�d�b�c��
�d�h�g�l�j�h�e�v���� �i�j�h�\�h�^�b�f�u�c�� �i�j�_�^�i�j�b�y�l�b�_�f�� �k�� �p�_�e�v�x�� �g�_�^�h�i�m�s�_�g�b�y�� �[�j�Z�d�Z�� �d�� �i�h�l�j�_�[�b�l�_�e�x�����:�� �m�`�� �l�h����
�q�l�h�� �i�j�h�o�h�^�b�e�h�� �k�i�_�p�b�Z�e�v�g�m�x���� �l�Z�d�� �g�Z�a�u�\�Z�_�f�m�x���� �©�\�h�_�g�g�m�x�� �i�j�b�_�f�d�m�ª���� �i�j�h�\�h�^�b�f�m�x �g�_�� �k�Z�f�b�f��
�i�j�_�^�i�j�b�y�l�b�_�f�����Z���i�j�_�^�k�l�Z�\�b�l�_�e�y�f�b���F�b�g�b�k�l�_�j�k�l�\�Z���h�[�h�j�h�g�u�����b�f�_�e�h���i�h�l�j�y�k�Z�x�s�m�x���g�Z�^�_�`�g�h�k�l�v����
�>�h�k�l�Z�l�h�q�g�h�� �\�k�i�h�f�g�b�l�v�� �\�h�k�i�h�f�b�g�Z�g�b�y�� �j�Z�d�_�l�q�b�d�h�\���� �d�h�l�h�j�u�_�� �]�h�\�h�j�b�e�b���� �q�l�h�� �i�j�b�� �f�h�g�l�Z�`�_��
�Z�i�i�Z�j�Z�l�m�j�u�� �\�� �j�Z�d�_�l�g�u�o�� �d�h�f�i�e�_�d�k�Z�o�� �r�Z�o�l�g�h�]�h�� �[�Z�a�b�j�h�\�Z�g�b�y�� �g�Z�� �\�k�_�� �h�[�h�j�m�^�h�\�Z�g�b�_��
�m�k�l�Z�g�Z�\�e�b�\�Z�e�k�y�� �k�h�\�_�j�r�_�g�g�h�� �n�Z�g�l�Z�k�l�b�q�_�k�d�b�c�� �m�j�h�\�_�g�v�� �g�Z�^�_�`�g�h�k�l�b���� �h�g�Z�� �^�h�e�`�g�Z�� �j�Z�[�h�l�Z�l�v�� �g�_��
�\�u�d�e�x�q�Z�y�k�v���\���l�_�q�_�g�b�b���������e�_�l���������B���w�l�h���[�u�e�h���^�h�k�l�b�]�g�m�l�h���b���^�Z�`�_���k���e�b�o�\�h�c�����f�g�h�]�b�_���d�h�f�i�e�_�d�k�u��
�h�l�j�Z�[�h�l�Z�e�b�� �r�l�Z�l�g�h�� �^�h�� �k�Z�f�h�]�h�� �^�_�f�h�g�l�Z�`�Z�� �\�� ����-�_���� �l�h�� �_�k�l�v�� �i�h�� �l�j�b�^�p�Z�l�v�� �e�_�l���� �>�e�y�� �l�h�]�h�� �q�l�h�[�u��
�i�h�g�y�l�v�� �d�Z�d�h�c���w�l�h���[�u�e���j�u�\�h�d���^�h�k�l�Z�l�h�q�g�h���\�k�i�h�f�g�b�l�v���� �q�l�h���\�� �d�h�g�p�_������-�o���b���\�� ����-�_���]�h�^�u���� �^�h����������
�w�e�_�d�l�j�h�\�Z�d�m�m�f�g�u�o�� �i�j�b�[�h�j�h�\�� �[�j�Z�d�h�\�Z�e�h�k�v�� �i�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �h�[�u�q�g�h�]�h�� �a�Z�\�h�^�k�d�h�]�h�� �d�h�g�l�j�h�e�y�� ���h��
�©�\�h�_�g�g�h�c�� �i�j�b�_�f�d�_�ª�� �e�m�q�r�_�� �m�`�� �k�h�\�k�_�f�� �[�u�e�h�� �g�_�� �a�Z�b�d�Z�l�v�k�y������ �Z�� �_�s�_���������� �h�l�� �h�k�l�Z�\�r�b�o�k�y����
�h�l�[�j�Z�d�h�\�u�\�Z�e�h�k�v���d�h�g�_�q�g�u�f�b���i�h�e�v�a�h�\�Z�l�_�e�y�f�b�� 

�:�� �\�l�h�j�h�c�� �± �b�k�l�h�j�b�q�_�k�d�b�c���g�Z�[�h�j�� �Z�j�]�m�f�_�g�l�h�\���k�e�_�^�m�_�l�� �h�l�g�_�k�l�b���d���f�h�f�_�g�l�m���� �d�h�]�^�Z���\�� ����������
�]�h�^�m���k�h�\�_�l�k�d�b�c���e�_�l�q�b�d���;�_�e�_�g�d�h���m�]�g�Z�e���g�h�\�_�c�r�b�c���k�h�\�_�l�k�d�b�c���i�_�j�_�o�\�Z�l�q�b�d���F�b�=-�������\���Y�i�h�g�b�x39. 
�?�k�l�_�k�l�\�_�g�g�h�����q�l�h���k�Z�f�h�e�_�l���[�u�e���i�h�^�\�_�j�]�g�m�l���l�s�Z�l�_�e�v�g�h�f�m���b�a�m�q�_�g�b�x���k�h���k�l�h�j�h�g�u���Z�f�_�j�b�d�Z�g�k�d�b�o��
�k�i�_�p�b�Z�e�b�k�l�h�\���� �?�^�b�g�h�^�m�r�g�u�c�� �h�l�a�u�\�� �Z�f�_�j�b�d�Z�g�k�d�b�o�� �Z�\�b�Z�p�b�h�g�g�u�o�� �k�i�_�p�b�Z�e�b�k�l�h�\�����©�«�\��
�g�Z�k�l�h�y�s�_�_���\�j�_�f�y���w�l�h���e�m�q�r�b�c���\���f�b�j�_���i�_�j�_�o�\�Z�l�q�b�d�«�ª�����G�h���j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�Z�y���k�l�Z�g�p�b�y���F�b�=-25 
�[�u�e�Z�� �\�u�i�h�e�g�_�g�Z�� �g�Z�� �k�l�Z�j�u�o�� �^�h�[�j�u�o�� �j�Z�^�b�h�e�Z�f�i�Z�o���� �H�[�j�Z�l�b�l�_�� �\�g�b�f�Z�g�b�_�� �g�Z�� �j�Z�^�b�h�e�Z�f�i�Z�o�«��
�B�f�_�g�g�h�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �l�_�o�� �w�e�_�f�_�g�l�h�\���� �d�h�l�h�j�u�_�� �\�� �g�Z�r�b�o�� �m�k�e�h�\�b�y�o�� �h�[�_�k�i�_�q�b�\�Z�e�b��
�l�j�_�[�m�_�f�m�x���g�Z�^�_�`�g�h�k�l�v���� 

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

�?�k�l�_�k�l�\�_�g�g�h�� �h�q�_�g�v�� �o�h�q�_�l�k�y�� �i�h�j�Z�^�h�\�Z�l�v�k�y�� �a�Z�� �g�Z�r�m�� �i�j�_�^�m�k�f�h�l�j�b�l�_�e�v�g�h�k�l�v���� �g�h�� �\�h�l��
�f�_�r�Z�x�l�� �h�l�d�j�h�\�_�g�b�y�� �B���K���� �K�b�e�Z�_�\�Z�� ������������ �]���j����40���� �d�h�l�h�j�u�c�� �^�h�e�]�h�_�� �\�j�_�f�y�� �[�u�e�� �^�b�j�_�d�l�h�j�h�f��
                                                           
39 �����k�_�g�l�y�[�j�y�������������]�h�^�Z���k�Z�f�h�e�z�l���F�b�=-�������[�u�e���m�]�g�Z�g���e�z�l�q�b�d�h�f���<�<�K���K�K�K�J���<�b�d�l�h�j�h�f���;�_�e�_�g�d�h �������������]���j���� 
�\���Y�i�h�g�b�x�����]�����O�Z�d�h�^�Z�l�_���� �M�]�h�g���i�h�k�e�m�`�b�e���l�h�e�q�d�h�f���d���k�d�h�j�_�c�r�_�c���j�Z�a�j�Z�[�h�l�d�_���b���a�Z�f�_�g�_���g�Z���\�k�_�o �\�h�_�g�g�u�o��
�k�Z�f�h�e�z�l�Z�o���k�b�k�l�_�f�u���]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h���h�i�h�a�g�Z�\�Z�g�b�y �©�k�\�h�c-�q�m�`�h�c�ª ���l�b�i�Z���©�D�j�_�f�g�b�c�ª�����g�Z���k�h�\�j�_�f�_�g�g�m�x����
�k�h���a�g�Z�q�b�l�_�e�v�g�h���[�h�e�_�_���k�e�h�`�g�u�f���Z�e�]�h�j�b�l�f�h�f���d�h�^�b�j�h�\�Z�g�b�y���± �b�a�^�_�e�b�_���������©�I�Z�j�h�e�v�ª�� 
40 �K�b�e�Z�_�\�� �B�\�Z�g�� �K�l�_�i�Z�g�h�\�b�q�� �± �j�h�k�k�b�c�k�d�b�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �^�_�y�l�_�e�v���� �^�b�i�e�h�f�Z�l���� �I�j�_�^�k�_�^�Z�l�_�e�v�� �K�h�\�_�l�Z��
�F�b�g�b�k�l�j�h�\�� �J�K�N�K�J�� �\�� ���������²���������� �]�]���� �=�_�j�h�c�� �K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h�� �L�j�m�^�Z�� �<�� ���������� �]�h�^�m�� �h�d�h�g�q�b�e��
�D�Z�a�Z�g�k�d�b�c�� �Z�\�b�Z�p�b�h�g�g�u�c���b�g�k�l�b�l�m�l�� �b�� �g�Z�i�j�Z�\�e�_�g�� �i�h�� �j�Z�k�i�j�_�^�_�e�_�g�b�x�� �g�Z�� �Z�\�b�Z�p�b�h�g�g�u�c�� �a�Z�\�h�^�� �\�� �=�h�j�v�d�h�f����
�]�^�_�� �\�� �l�_�q�_�g�b�_�� ������ �e�_�l�� �i�j�h�r�z�e�� �i�m�l�v�� �h�l�� �f�Z�k�l�_�j�Z�� �^�h�� �^�b�j�_�d�l�h�j�Z�� �a�Z�\�h�^�Z�� ���������������� �m�q�Z�k�l�\�m�y�� �\�� �k�h�a�^�Z�g�b�b�� �b��
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�Z�\�b�Z�a�Z�\�h�^�Z���‹���������]�����=�h�j�v�d�b�c�����g�u�g�_���G�b�`�g�b�c���G�h�\�]�h�j�h�^�������g�Z���d�h�l�h�j�h�f���[�u�e�h���j�Z�a�\�_�j�g�m�l�h���k�_�j�b�c�g�h�_��
�i�j�h�b�a�\�h�^�k�l�\�h�� �F�b�=-�������� �B�f�_�g�g�h�� �a�Z�� �k�h�a�^�Z�g�b�_�� �w�l�h�]�h�� �k�Z�f�h�e�_�l�_�� �h�g�� �[�u�e�� �m�^�h�k�l�h�_�g�� �\�� �k�h�k�l�Z�\�_��
�Z�\�l�h�j�k�d�h�]�h���d�h�e�e�_�d�l�b�\�Z41�����d�Z�d���^�b�j�_�d�l�h�j���a�Z�\�h�^�Z�����E�_�g�b�g�k�d�h�c���i�j�_�f�b�b���K�K�K�J�����L�Z�d���\�h�l�����\���h�^�g�h�f���b�a��
�k�\�h�b�o���b�g�l�_�j�\�v�x���h�g���h�k�\�y�l�b�e���b���w�l�h�l���f�h�f�_�g�l�����h�l�f�_�l�b�\�����q�l�h���g�Z���l�h���\�j�_�f�y���g�b�q�_�]�h���g�Z�^�_�`�g�h�]�h���d�j�h�f�_��
�j�Z�^�b�h�e�Z�f�i�� �g�Z�r�Z�� �i�j�h�f�u�r�e�_�g�g�h�k�l�v�� �i�j�_�^�e�h�`�b�l�v�� �g�_�� �f�h�]�e�Z���� �L�Z�d�� �q�l�h�� �m�f�g�u�f�b�� �f�u�� �h�d�Z�a�Z�e�b�k�v��
�i�h�g�_�\�h�e�_�«�� 

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

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

�F�Z�e�h�h�[�j�Z�a�h�\�Z�g�g�Z�y�� �i�j�Z�\�y�s�Z�y�� �w�e�b�l�Z�� �k�l�j�Z�g�u���� �h�j�b�_�g�l�b�j�m�y�k�v�� �g�Z�� �w�l�b�� �m�k�i�_�o�b���� �i�h�k�q�b�l�Z�e�Z����
�q�l�h�� �l�Z�d�� �[�m�^�_�l�� �\�k�_�]�^�Z���� �q�l�h�� �\�k�_�� �w�l�h�� �i�j�b�r�e�h�� �g�_�� �[�e�Z�]�h�^�Z�j�y�� �g�_�q�_�e�h�\�_�q�_�k�d�b�f�� �m�k�b�e�b�y�f�� �h�]�j�h�f�g�h�]�h��
�d�h�e�e�_�d�l�b�\�Z�� �e�x�^�_�c���� �i�h�^�^�_�j�`�b�\�Z�_�f�u�o�� �g�Z�� �k�Z�f�h�f�� �i�j�Z�\�b�l�_�e�v�k�l�\�_�g�g�h�f�� �\�_�j�o�m���� �Z�� �b�k�d�e�x�q�b�l�_�e�v�g�h��
�[�e�Z�]�h�^�Z�j�y�� �©�f�m�^�j�h�c�ª�� �i�h�e�b�l�b�d�_�� �i�Z�j�l�b�b���� �\�^�h�o�g�h�\�e�_�g�g�h�c�� �©�i�_�j�_�^�h�\�u�f�b�ª�� �b�^�_�y�f�b�� �f�Z�j�d�k�b�a�f�Z-
�e�_�g�b�g�b�a�f�Z�� �b�� �_�_�� �e�_�g�b�g�k�d�h�f�m�� �p�_�g�l�j�Z�e�v�g�h�f�m�� �d�h�f�b�l�_�l�m���� �G�h�� �\�k�y�� �^�Z�e�v�g�_�c�r�Z�y �b�k�l�h�j�b�y�� �i�h�d�Z�a�Z�e�Z����
�q�l�h�� �w�e�b�l�Z�� �k�b�e�v�g�h�� �a�Z�[�e�m�`�^�Z�e�Z�k�v�� �b�� �\�� �w�l�b�o�� �m�k�i�_�o�Z�o�� �j�h�e�v�� �f�Z�j�d�k�b�a�f�Z�� �i�j�Z�d�l�b�q�_�k�d�b�� �g�b�d�Z�d�Z�y���� �B�e�b��
�i�_�j�_�n�j�Z�a�b�j�m�y�� �\�u�j�Z�`�_�g�b�_�� �h�^�g�h�]�h�� �b�a�� �l�h�]�^�Z�r�g�b�o�� �e�b�^�_�j�h�\�� �f�h�`�g�h�� �k�d�Z�a�Z�l�v���� �©�W�l�h�� �g�_�� �i�j�h�k�l�h��
�h�l�j�b�p�Z�l�_�e�v�g�Z�y���\�_�e�b�q�b�g�Z�����w�l�h���h�l�j�b�p�Z�l�_�e�v�g�Z�y���\�_�e�b�q�b�g�Z���\���d�\�Z�^�j�Z�l�_�ª42. �B���g�_ �g�Z�^�h���^�_�e�Z�l�v���©�f�h�j�^�m��
�k�l�j�Z�r�g�m�x�ª�� �b�� �\�h�i�b�l�v���� �q�l�h�� �w�l�h�� �Z�g�l�b�k�h�\�_�l�q�b�g�Z���� �W�l�h�� �g�_�� �Z�g�l�b�k�h�\�_�l�q�b�g�Z���� �Z���j�_�Z�e�v�g�u�c�� �\�a�]�e�y�^�� �g�Z��
�\�_�s�b�«�� 

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

�[�u�e�Z�� �^�h�k�l�Z�l�h�q�g�h�� �m�k�i�_�r�g�h�� �j�_�r�_�g�Z�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �j�Z�^�Z�j�h�\�� �b�� �k�q�_�l�g�h-�j�_�r�Z�x�s�b�o�� �m�k�l�j�h�c�k�l�\��
�Z�g�Z�e�h�]�h�\�h�]�h�� �l�b�i�Z���� �G�h�� �w�l�h�� �m�`�_�� �[�u�e�� �\�q�_�j�Z�r�g�b�c�� �^�_�g�v���� �B�a-�a�Z�� �h�d�_�Z�g�Z�� �k�l�Z�e�Z�� �i�j�b�o�h�^�b�l�v��
�k�h�\�_�j�r�_�g�g�h�� �m�^�b�\�b�l�_�e�v�g�Z�y�� �b�g�n�h�j�f�Z�p�b�y���� �K�g�Z�q�Z�e�Z�� �w�l�Z�� �b�g�n�h�j�f�Z�p�b�y�� �g�_�� �\�u�a�u�\�Z�e�Z�� �g�b�d�Z�d�h�]�h��
�[�_�k�i�h�d�h�c�k�l�\�Z���� �g�m���� �i�h�^�m�f�Z�_�r�v���� �d�Z�d�h�c-�l�h�� �a�Z�i�Z�^�g�u�c�� �g�b�d�h�f�m�� �g�_�� �b�a�\�_�k�l�g�u�c�� �b�g�`�_�g�_�j�� �a�Z�g�y�e�k�y��
�^�\�h�b�q�g�h�c�� �k�b�k�l�_�f�h�c�� �k�q�b�k�e�_�g�b�y���� �i�u�l�Z�y�k�v�� �_�_�� �i�j�b�k�i�h�k�h�[�b�l�v�� �d�� �d�Z�d�b�f-�l�h�� �h�^�g�h�f�m�� �_�f�m�� �\�_�^�h�f�u�f��
�i�j�Z�d�l�b�q�_�k�d�b�f�� �a�Z�^�Z�q�Z�f���� �M�q�b�l�u�\�Z�y���� �q�l�h�� �^�\�h�b�q�g�Z�y�� �k�b�k�l�_�f�Z�� �k�q�b�k�e�_�g�b�y�� �[�u�e�Z���j�Z�a�j�Z�[�h�l�Z�g�Z��
�i�j�Z�d�l�b�q�_�k�d�b�� �l�j�b�k�l�Z�� �e�_�l�� �g�Z�a�Z�^�� �=�h�l�n�j�b�^�h�f�� �E�_�c�[�g�b�p�_�f�� ������������ �± ���������� �]�]����43 �k�f���� �j�b�k����7 �b�� �^�h�� �k�b�o��

                                                                                                                                                                                                 
�i�j�h�b�a�\�h�^�k�l�\�_�� �b�k�l�j�_�[�b�l�_�e�_�c�� �F�b�=-�������� �F�b�=-�������� �F�b�=-�������� �F�b�=-�������� �F�b�=-�������� �F�b�=-31. �K 1974 �]�� 
�a�Z�f�_�k�l�b�l�_�e�v �f�b�g�b�k�l�j�Z���� �Z�� �k�� ���������� �]�h�^�Z�� �± �f�b�g�b�k�l�j�� �Z�\�b�Z�p�b�h�g�g�h�c�� �i�j�h�f�u�r�e�_�g�g�h�k�l�b�� �K�K�K�J���� �J�m�d�h�\�h�^�b�e��
�j�Z�[�h�l�Z�f�b�� �i�h�� �k�h�a�^�Z�g�b�x���� �b�k�i�u�l�Z�g�b�y�f�� �b�� �a�Z�i�m�k�d�m�� �\�� �k�_�j�b�c�g�h�_�� �i�j�h�b�a�\�h�^�k�l�\�h�� �k�Z�f�h�e�z�l�h�\�� �F�b�=-�������� �K�m-27, 
�F�b�=-���������L�m-�����������:�g-�����������J�m�k�e�Z�g�������B�e-���������\�_�j�l�h�e�z�l�h�\���D�Z-���������F�b-���������d�j�u�e�Z�l�h�c���j�Z�d�_�l�u���;-���������\�h�a�^�m�r�g�h-
�d�h�k�f�b�q�_�k�d�h�]�h���d�h�j�Z�[�e�y���©�;�m�j�Z�g�ª�� 
41 �:�\�l�h�j�k�d�b�c�� �d�h�e�e�_�d�l�b�\�� �k�h�k�l�Z�\�b�e�b���� �J���� �;�_�e�y�d�h�\�� �b�� �G���� �F�Z�l�x�d�� ���a�Z�� �F�b�=-���������� �N���� �R�m�o�h�\�� ���]�e�Z�\�g�u�c��
�d�h�g�k�l�j�m�d�l�h�j���^�\�b�]�Z�l�_�e�y���J-�����;-�������������N�����<�h�e�d�h�\�����]�e�Z�\�g�u�c���d�h�g�k�l�j�m�d�l�h�j���j�Z�^�b�h�e�h�d�Z�p�b�h�g�g�h�c���k�l�Z�g�p�b�b���J�I-
������ �©�K�f�_�j�q-�:�ª������ �^�b�j�_�d�l�h�j�� �a�Z�\�h�^�Z�� �‹������ �B���� �K�b�e�Z�_�\�� �b�� �]�e�Z�\�g�u�c�� �d�h�g�k�l�j�m�d�l�h�j�� �k�b�k�l�_�f�u�� �m�i�j�Z�\�e�_�g�b�y�� �:����
�F�b�g�Z�_�\�� 
42 �:�\�l�h�j�u���i�j�_�d�j�Z�k�g�h���h�k�\�_�^�h�f�e�_�g�u�����q�l�h���h�l�j�b�p�Z�l�_�e�v�g�Z�y���\�_�e�b�q�b�g�Z���\���d�\�Z�^�j�Z�l�_���[�m�^�_�l���m�`�_���i�h�e�h�`�b�l�_�e�v�g�h�c��
�\�_�e�b�q�b�g�h�c���� �g�h�� �w�l�h�� �k�d�Z�a�Z�e�b�� �g�_�� �f�u���� �Z�� �h�^�b�g�� �b�a�� �\�e�Z�k�l�v�� �i�j�_�^�_�j�`�Z�s�b�o���� �k�� �p�_�e�v�x�� �k�b�e�v�g�_�_�� �i�h�^�q�_�j�d�g�m�l�v��
�g�_�]�Z�l�b�\�g�h�_���\�e�b�y�g�b�y���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�h�]�h���n�Z�d�l�h�j�Z��  
43 �E�_�c�[�g�b�p�� �=�h�l�n�j�b�^�� �<�b�e�v�]�_�e�v�f�� �± �g�_�f�_�p�d�b�c�� �n�b�e�h�k�h�n���� �e�h�]�b�d���� �f�Z�l�_�f�Z�l�b�d���� �f�_�o�Z�g�b�d���� �n�b�a�b�d���� �x�j�b�k�l����
�b�k�l�h�j�b�d�����^�b�i�e�h�f�Z�l�����b�a�h�[�j�_�l�Z�l�_�e�v���b���y�a�u�d�h�\�_�^�����H�k�g�h�\�Z�l�_�e�v���b���i�_�j�\�u�c���i�j�_�a�b�^�_�g�l���;�_�j�e�b�g�k�d�h�c���:�d�Z�^�_�f�b�b��
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�i�h�j�� �g�_���i�h�e�m�q�b�e�Z���i�j�Z�d�l�b�q�_�k�d�h�]�h���i�j�b�f�_�g�_�g�b�y�����[�u�e�h���[�u���g�Z�b�\�g�h���i�h�e�Z�]�Z�l�v���� �q�l�h���w�l�h���i�h�e�m�q�b�l�k�y�� �m��
�g�b�d�h�f�m�� �g�_�b�a�\�_�k�l�g�h�]�h�� �b�g�`�_�g�_�j�Z���� �G�h�� �a�^�_�k�v�� �k�e�_�^�m�_�l�� �^�h�[�Z�\�b�l�v���� �q�l�h�� �\�� �k�_�j�_�^�b�g�_��XIX �\�_�d�Z��
�Z�g�]�e�b�c�k�d�b�c�� �m�q�_�g�u�c�� �>�`�h�j�^�`�� �;�m�e�v�� ������������ �± ���������� �]�]����44 �k�f���� �j�b�k�� 8 �g�Z�� �h�k�g�h�\�_�� �w�l�h�c�� �k�b�k�l�_�f�u��
�k�h�a�^�Z�_�l���Z�e�]�_�[�j�m���e�h�]�b�d�b�����i�h�a�\�h�e�y�x�s�_�c���i�j�b�f�_�g�b�l�v���Z�e�]�_�[�j�Z�b�q�_�k�d�b�_���^�_�c�k�l�\�b�y���m�`�_���d���e�h�]�b�q�_�k�d�b�f��
�\�u�k�d�Z�a�u�\�Z�g�b�y���� �L�h�� �_�k�l�v�� �[�u�e�� �i�h�d�Z�a�Z�g�� �i�m�l�v�� �n�h�j�f�Z�e�b�a�Z�p�b�b�� �j�Z�k�k�m�`�^�_�g�b�c�� �q�_�e�h�\�_�d�Z���� �:�e�]�_�[�j�Z��
�i�h�e�m�q�b�e�Z���g�Z�a�\�Z�g�b�y���©�[�m�e�_�\�h�c�ª���b �[�u�e�Z���g�Z�^�h�e�]�h���b���i�j�h�q�g�h���a�Z�[�u�l�Z�� 

 

 
�J�b�k�� 7�����=�����E�_�c�[�g�b�p���± �k�h�a�^�Z�l�_�e�v���^�\�h�b�q�g�h�c���k�b�k�l�_�f�u���k�q�b�k�e�_�g�b�y 
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�g�Z�m�d���� �q�e�_�g�� �E�h�g�^�h�g�k�d�h�]�h�� �d�h�j�h�e�_�\�k�d�h�]�h�� �h�[�s�_�k�l�\�Z�� ���������������� �b�g�h�k�l�j�Z�g�g�u�c�� �q�e�_�g�� �N�j�Z�g�p�m�a�k�d�h�c�� �:�d�Z�^�_�f�b�b��
�g�Z�m�d. �E�_�c�[�g�b�p���� �g�_�a�Z�\�b�k�b�f�h�� �h�l�� �G�v�x�l�h�g�Z���� �k�h�a�^�Z�e�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�c�� �Z�g�Z�e�b�a�� �± �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�_�� �b��
�b�g�l�_�]�j�Z�e�v�g�h�_���b�k�q�b�k�e�_�g�b�y�����h�k�g�h�\�Z�g�g�u�_���g�Z �Z�g�Z�e�b�a�_ �[�_�k�d�h�g�_�q�g�h���f�Z�e�u�o �\�_�e�b�q�b�g�����K�h�a�^�Z�e���d�h�f�[�b�g�Z�l�h�j�b�d�m��
�d�Z�d�� �g�Z�m�d�m �b���a�Z�e�h�`�b�e�� �h�k�g�h�\�u�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c�� �e�h�]�b�d�b. �H�i�b�k�Z�e�� �^�\�h�b�q�g�m�x�� �k�b�k�l�_�f�m�� �k�q�b�k�e�_�g�b�y, 
�h�i�_�j�b�j�m�x�s�m�x���l�h�e�v�d�h �p�b�n�j�Z�f�b�������b���������?�]�h���m�q�_�g�b�d�Z�f�b���[�u�e�b���[�j�Z�l�v�y���;�_�j�g�m�e�e�b�� 
44 �;�m�e�v �>�`�h�j�^� ̀ �± �Z�g�]�e�b�c�k�d�b�c�� �f�Z�l�_�f�Z�l�b�d�� �b�� �e�h�]�b�d���� �I�j�h�n�_�k�k�h�j�� �f�Z�l�_�f�Z�l�b�d�b�� �D�h�j�h�e�_�\�k�d�h�]�h�� �d�h�e�e�_�^�`�Z��
�D�h�j�d�Z�� ���g�u�g�_�� �M�g�b�\�_�j�k�b�l�_�l�k�d�b�c�� �d�h�e�e�_�^�`�� �D�h�j�d���� �k�� ���������� �]�h�^�Z���� �H�^�b�g�� �b�a�� �h�k�g�h�\�Z�l�_�e�_�c�� �f�Z�l�_�f�Z�l�b�q�_�k�d�h�c��
�e�h�]�b�d�b�� �K���r�_�k�l�g�Z�^�p�Z�l�b���e�_�l���;�m�e�v���g�Z�q�Z�e���j�Z�[�h�l�Z�l�v���i�h�f�h�s�g�b�d�h�f���m�q�b�l�_�e�y���\���q�Z�k�l�g�h�c���r�d�h�e�_���\���>�h�g�d�Z�k�l�_�j�_��
�b���� �l�Z�d�� �b�e�b�� �b�g�Z�q�_���� �i�j�h�^�h�e�`�Z�e�� �i�j�_�i�h�^�Z�\�Z�g�b�_�� �g�Z�� �j�Z�a�g�u�o�� �^�h�e�`�g�h�k�l�y�o�� �\�� �l�_�q�_�g�b�_�� �\�k�_�c�� �`�b�a�g�b���� �H�g�� �[�u�e��
�`�_�g�Z�l�� ���k�� ���������� �]������ �g�Z�� �F�w�j�b�� �W�\�_�j�_�k�l���� �i�e�_�f�y�g�g�b�p�_�� �a�g�Z�f�_�g�b�l�h�]�h�� �]�_�h�]�j�Z�n�Z�� �>�`�h�j�^�`�Z�� �W�\�_�j�_�k�l�Z�� �b�f�_�g�_�f��
�d�h�l�h�j�h�]�h�� �g�Z�a�\�Z�g�Z�� �\�u�k�h�q�Z�c�r�Z�y�� �\�_�j�r�b�g�Z�� �f�b�j�Z���� �I�h�k�e�_�� �k�f�_�j�l�b �;�m�e�y���� �_�]�h�� �`�_�g�Z �f�g�h�]�h�� �k�b�e�� �m�^�_�e�b�Z 
�i�h�i�m�e�y�j�b�a�Z�p�b�b�� �_�]�h�� �\�d�e�Z�^�Z�� �\�� �e�h�]�b�d�m�� �Q�_�l�u�j�_�� �b�o�� �^�h�q�_�j�b�� �k�g�b�k�d�Z�e�b�� �b�a�\�_�k�l�g�h�k�l�v�� �d�Z�d�� �m�q�z�g�u�_�� ���]�_�h�f�_�l�j��
�:�e�b�k�b�y�����o�b�f�b�d���E�x�k�b�������b�e�b���q�e�_�g�u���m�q�z�g�u�o���k�_�f�_�c�����F�w�j�b�����`�_�g�Z���f�Z�l�_�f�Z�l�b�d�Z���b���i�b�k�Z�l�_�e�y���Q�����=�����O�b�g�l�h�g�Z�����b��
�F�Z�j�]�Z�j�_�l���� �f�Z�l�v�� �f�Z�l�_�f�Z�l�b�d�Z�� �>�`���� �B���� �L�_�c�e�h�j�Z������ �Z�� �i�y�l�Z�y�� �± �W�l�_�e�v�� �E�b�e�b�Z�g�� �<�h�c�g�b�q�� �² �i�j�h�k�e�Z�\�b�e�Z�k�v�� �d�Z�d��
�i�b�k�Z�l�_�e�v�� �;�m�e�v���m�f�_�j���g�Z���i�y�l�b�^�_�k�y�l�h�f���]�h�^�m���`�b�a�g�b���h�l���\�h�k�i�Z�e�_�g�b�y���e�z�]�d�b�o�� 
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�<�k�_�� �w�l�h�� �[�u�e�h�� �o�h�j�h�r�h�� �b�a�\�_�k�l�g�h�� �g�Z�m�q�g�h�f�m�� �f�b�j�m���� �y�\�e�y�e�h�k�v�� �m�k�l�h�y�\�r�b�f�k�y�� �g�Z�[�h�j�h�f��
�a�g�Z�g�b�c�����b���h�[�j�Z�s�_�g�b�_���d���g�b�f���\�h�e�g�_�g�b�c���g�b�d�Z�d�b�o���g�_���\�u�a�u�\�Z�e�h�����G�h���\�������������]�h�^�m���l�h�]�^�Z���_�s�_���l�h�e�v�d�h��
�g�Z�q�b�g�Z�x�s�b�c���� �f�h�e�h�^�h�c�� �Z�f�_�j�b�d�Z�g�k�d�b�c�� �m�q�_�g�u�c�� �D�e�h�^�� �R�_�g�g�h�g�� ������������ �± ���������� �]�]����45 �k�f���� �j�b�k����9 �\
�h�^�g�h�c���b�a���k�\�h�b�o���j�Z�[�h�l���j�Z�a�j�Z�[�h�l�Z�e���k�i�h�k�h�[���j�_�Z�e�b�a�Z�p�b�b���^�\�h�b�q�g�u�o���k�o�_�f�����k���i�h�f�h�s�v�x���d�h�l�h�j�u�o���m�`�_��
�f�h�`�g�h���[�u�e�h���f�h�^�_�e�b�j�h�\�Z�l�v �e�h�]�b�d�m���q�_�e�h�\�_�q�_�k�d�h�]�h���j�Z�k�k�m�`�^�_�g�b�y���� 

�J�b�k����9�����D�����R�_�g�g�h�g���± �h�k�g�h�\�h�i�h�e�h�`�g�b�d���b�g�n�h�j�f�Z�p�b�h�g�g�h�]�h���\�_�d�Z 

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

�J�Z�[�h�l�Z���[�u�e�Z���h�p�_�g�_�g�Z���i�h���^�h�k�l�h�b�g�k�l�\�m�����Z�\�l�h�j���[�u�e���g�Z�]�j�Z�`�^�z�g���I�j�_�f�b�_�c���b�f�_�g�b���:�e�v�n�j�_�^�Z��
�G�h�[�_�e�y�� �:�f�_�j�b�d�Z�g�k�d�h�]�h�� �b�g�k�l�b�l�m�l�Z�� �b�g�`�_�g�_�j�h�\-�w�e�_�d�l�j�b�d�h�\ �\�� ���������� �]�h�^�m���� �:�� �i�h�a�^�g�_�_�� �[�u�e�Z��
�g�Z�a�\�Z�g�Z�� �©�\�h�a�f�h�`�g�h���� �k�Z�f�h�c�� �\�Z�`�g�h�c���� �Z�� �l�Z�d�`�_�� �k�Z�f�h�c�� �b�a�\�_�k�l�g�h�c�� �f�Z�]�b�k�l�_�j�k�d�h�c���j�Z�[�h�l�h�c��
�k�l�h�e�_�l�b�y�ª�� 

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

45 �R�_�g�g�h�g�� �D�e�h�^�� �W�e�\�m�^ �± �Z�f�_�j�b�d�Z�g�k�d�b�c�� �b�g�`�_�g�_�j���� �d�j�b�i�l�h�Z�g�Z�e�b�l�b�d�� �b�� �f�Z�l�_�f�Z�l�b�d���� �K�q�b�l�Z�_�l�k�y�� �©�h�l�p�h�f��

�b�g�n�h�j�f�Z�p�b�h�g�g�h�]�h�� �\�_�d�Z�ª�� �5�d�h�g�q�b�e�� �F�b�q�b�]�Z�g�k�d�b�c�� �m�g�b�\�_�j�k�b�l�_�l (1936)���� �i�h�e�m�q�b�\�� �k�l�_�i�_�g�v�� �[�Z�d�Z�e�Z�\�j�Z�� �i�h��
�^�\�m�f�� �k�i�_�p�b�Z�e�v�g�h�k�l�y�f�� ���f�Z�l�_�f�Z�l�b�d�� �b�� �w�e�_�d�l�j�h�l�_�o�g�b�d�� �Y�\�e�y�_�l�k�y�� �h�k�g�h�\�Z�l�_�e�_�f�� �l�_�h�j�b�b�� �b�g�n�h�j�f�Z�p�b�b����
�g�Z�r�_�^�r�_�c�� �i�j�b�f�_�g�_�g�b�_�� �\�� �k�h�\�j�_�f�_�g�g�u�o�� �\�u�k�h�d�h�l�_�o�g�h�e�h�]�b�q�_�k�d�b�o�� �k�b�k�l�_�f�Z�o�� �k�\�y�a�b���� �I�j�_�^�h�k�l�Z�\�b�e��
�n�m�g�^�Z�f�_�g�l�Z�e�v�g�u�_�� �i�h�g�y�l�b�y���� �b�^�_�b�� �b�� �b�o�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�_�� �n�h�j�f�m�e�b�j�h�\�d�b���� �d�h�l�h�j�u�_�� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y��
�n�h�j�f�b�j�m�x�l�� �h�k�g�h�\�m�� �^�e�y�� �k�h�\�j�_�f�_�g�g�u�o�� �d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c���� �<�� ���������� �]�h�^�m�� �i�j�_�^�e�h�`�b�e��
�b�k�i�h�e�v�a�h�\�Z�l�v�� �k�e�h�\�h�� �©�[�b�l�ª�� �^�e�y�� �h�[�h�a�g�Z�q�_�g�b�y�� �g�Z�b�f�_�g�v�r�_�c�� �_�^�b�g�b�p�u�� �b�g�n�h�j�f�Z�p�b�b�� ���\�� �k�l�Z�l�v�_��
�©�F�Z�l�_�f�Z�l�b�q�_�k�d�Z�y�� �l�_�h�j�b�y���k�\�y�a�b�ª������ �D�j�h�f�_�� �l�h�]�h���� �i�h�g�y�l�b�_�� �w�g�l�j�h�i�b�b�� �[�u�e�h�� �\�Z�`�g�h�c�� �h�k�h�[�_�g�g�h�k�l�v�x�� �l�_�h�j�b�b��
�R�_�g�g�h�g�Z���� �H�g�� �i�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�e���� �q�l�h�� �\�\�_�^�z�g�g�Z�y�� �b�f�� �w�g�l�j�h�i�b�y�� �w�d�\�b�\�Z�e�_�g�l�g�Z�� �f�_�j�_�� �g�_�h�i�j�_�^�_�e�z�g�g�h�k�l�b��
�b�g�n�h�j�f�Z�p�b�b���\���i�_�j�_�^�Z�\�Z�_�f�h�f���k�h�h�[�s�_�g�b�b�����K�l�Z�l�v�b���R�_�g�g�h�g�Z���©�F�Z�l�_�f�Z�l�b�q�_�k�d�Z�y���l�_�h�j�b�y���k�\�y�a�b�ª���b���©�L�_�h�j�b�y��
�k�\�y�a�b�� �\�� �k�_�d�j�_�l�g�u�o�� �k�b�k�l�_�f�Z�o�ª�� �k�q�b�l�Z�x�l�k�y�� �h�k�g�h�\�h�i�h�e�Z�]�Z�x�s�b�f�b�� �^�e�y�� �l�_�h�j�b�b�� �b�g�n�h�j�f�Z�p�b�b�� �b��
�d�j�b�i�l�h�]�j�Z�n�b�b���� �;�u�e�� �h�^�g�b�f�� �b�a�� �i�_�j�\�u�o���� �d�l�h�� �i�h�^�h�r�z�e�� �d�� �d�j�b�i�l�h�]�j�Z�n�b�b�� �k�� �g�Z�m�q�g�h�c�� �l�h�q�d�b�� �a�j�_�g�b�y���� �h�g��
�i�_�j�\�u�f�� �k�n�h�j�f�m�e�b�j�h�\�Z�e�� �_�z�� �l�_�h�j�_�l�b�q�_�k�d�b�_�� �h�k�g�h�\�u�� �b�� �\�\�z�e�� �\�� �j�Z�k�k�f�h�l�j�_�g�b�_�� �f�g�h�]�b�_�� �h�k�g�h�\�g�u�_�� �i�h�g�y�l�b�y����
�<�g�z�k���d�e�x�q�_�\�h�c���\�d�e�Z�^���\���l�_�h�j�b�x���\�_�j�h�y�l�g�h�k�l�g�u�o���k�o�_�f�����l�_�h�j�b�x���b�]�j�����l�_�h�j�b�x���Z�\�l�h�f�Z�l�h�\���b���l�_�h�j�b�x���k�b�k�l�_�f��
�m�i�j�Z�\�e�_�g�b�y���± �h�[�e�Z�k�l�b���g�Z�m�d�����\�o�h�^�y�s�b�_���\���i�h�g�y�l�b�_���©�d�b�[�_�j�g�_�l�b�d�Z�ª�� 
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�h�[�t�_�^�b�g�b�\�r�b�f�� �^�\�h�b�q�g�m�x�� �k�b�k�l�_�f�m�� �E�_�c�[�g�b�p�Z���� �[�m�e�_�\�m�� �Z�e�]�_�[�j�m���� �b�^�_�b�� �R�_�g�g�h�g�Z�� �b�� �k�h�a�^�Z�\�r�_�]�h��
�i�_�j�\�u�c���� �i�j�Z�d�l�b�q�_�k�d�b�� �i�h�e�g�h�p�_�g�g�u�c�� �i�j�h�]�j�Z�f�f�b�j�m�_�f�u�c�� �d�h�f�i�v�x�l�_�j���� �i�h�e�m�q�b�\�r�_�]�h��
�g�_�a�Z�f�u�k�e�h�\�Z�l�h�_���b�f�y��Z3. 

�W�l�h�l�� �d�h�f�i�v�x�l�_�j�� �j�Z�[�h�l�Z�e�� �\�� �^�\�h�b�q�g�h�c�� �k�b�k�l�_�f�_�� �k�q�b�k�e�_�g�b�y�� �b �i�h�a�\�h�e�y�e�� �\�u�i�h�e�g�y�l�v��
�j�Z�a�e�b�q�g�u�_�� �i�j�h�]�j�Z�f�f�u���� �d�h�l�h�j�u�_�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�� �i�b�k�Z�e�b�k�v�� �b�� �o�j�Z�g�b�e�b�k�v�� �g�Z�� �i�_�j�n�h�e�_�g�l�_���� �Z�� �i�h��
�f�_�j�_���g�_�h�[�o�h�^�b�f�h�k�l�b���\�\�h�^�b�e�b�k�v���\���i�Z�f�y�l�v���f�Z�r�b�g�u���k���w�l�h�c���i�_�j�n�h�e�_�g�l�u�����Q�l�h���`�_���h�l�e�b�q�Z�e�h��Z�����h�l��
�i�j�b�\�u�q�g�h�]�h�� �m�`�_�� �g�Z�f�� �d�h�f�i�v�x�l�_�j�Z�"�� �=�e�Z�\�g�u�f�� �h�l�e�b�q�b�_�f�� �[�u�e�h�� �l�h���� �q�l�h�� �\�� �d�Z�q�_�k�l�\�_�� �w�e�_�f�_�g�l�g�h�c��
�[�Z�a�u���\���g�_�f���b�k�i�h�e�v�a�h�\�Z�e�b�k�v���w�e�_�d�l�j�h�f�_�o�Z�g�b�q�_�k�d�b�_���j�_�e�_�����G�Z���w�l�b�o���`�_���w�e�_�f�_�g�l�Z�o���[�u�e�Z���k�h�[�j�Z�g�h���b��
�m�k�l�j�h�c�k�l�\�h�� �o�j�Z�g�_�g�b�y�� �^�Z�g�g�u�o���� �F�Z�r�b�g�Z�� �g�Z�k�q�b�l�u�\�Z�e�Z�� ���������� �j�_�e�_�� �b�� �l�Z�d�b�f�� �h�[�j�Z�a�h�f�� �y�\�e�y�e�Z�k�v��
�w�e�_�d�l�j�h�f�_�o�Z�g�b�q�_�k�d�b�f�� �m�k�l�j�h�c�k�l�\�h�f���� �K�� �i�h�f�h�s�v�x�� �i�j�h�]�j�Z�f�f�u�� �a�Z�^�Z�\�Z�e�k�y�� �i�h�j�y�^�h�d�� �\�u�q�b�k�e�_�g�b�c����
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�\�h�h�j�m�`�_�g�b�y�� �g�_�� �f�h�]�e�Z�� �\�� �\�b�^�m�� �k�\�h�_�]�h�� �g�_�k�h�h�l�\�_�l�k�l�\�b�y�� �a�Z�y�\�e�_�g�g�u�f�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f���� �[�u�e�Z��
�i�h�e�m�q�_�g�Z�� �l�Z�d�Z�y�� �g�Z�^�_�`�g�h�k�l�v�«�� �A�^�_�k�v�� �i�j�h�k�l�h�� �k�l�h�b�l���� �q�l�h�� �g�Z�a�u�\�Z�_�l�k�y�� �©�k�g�y�l�v�� �r�e�y�i�m�ª�� �b�� �f�h�e�q�Z��
�a�Z�\�b�^�h�\�Z�l�v�� �k�e�h�`�b�\�r�_�c�k�y�� �d�m�e�v�l�m�j�_�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �b�� �l�_�o�g�h�e�h�]�b�q�_�k�d�h�f�m�� �m�d�e�Z�^�m�� �± �w�l�h�� �m�`�_��
�k�h�\�_�j�r�_�g�g�h���^�j�m�]�h�c���m�j�h�\�_�g�v���� 

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

�B�� �\�k�_-�l�Z�d�b���� �k�h�a�^�Z�g�g�u�c�� �d�h�f�i�v�x�l�_�j�� �i�h�j�Z�`�Z�e�� �\�h�h�[�j�Z�`�_�g�b�_���� �h�g�� �\�_�k�b�e�� ������ �l�h�g�g�� �b�� �b�f�_�e��
�]�Z�[�Z�j�b�l�u�� ������ �g�Z�� ���� �f�_�l�j�h�\���� �?�]�h�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v�� �i�j�_�\�u�r�Z�e�Z�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v�� �m�`�_��
�k�m�s�_�k�l�\�m�x�s�_�]�h�� �d�h�f�i�v�x�l�_�j�Z�� �©�F�Z�j�d��I�ª�� �\�� ���������� �j�Z�a���� �W�l�h�l�� �w�n�n�_�d�l�� �m�^�Z�e�h�k�v�� �^�h�k�l�b�]�g�m�l�v�� �l�h�e�v�d�h��
�[�e�Z�]�h�^�Z�j�y���b�k�i�h�e�v�a�h�\�Z�g�b�x���j�Z�^�b�h�e�Z�f�i�� 

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

�I�j�b�f�_�j�g�h���l�Z�d���\�u�]�e�y�^�_�e�Z���k�n�_�j�Z���\�u�q�b�k�e�b�l�_�e�v�g�h�c���l�_�o�g�b�d�b���d���d�h�g�p�m������-�o���]�h�^�h�\�����I�h�q�_�f�m��
�f�u���h�k�l�Z�g�Z�\�e�b�\�Z�_�f�k�y���b�f�_�g�g�h���g�Z���w�l�h�c���^�Z�l�_�"���>�Z���h�q�_�g�v���i�j�h�k�l�h�����d���k�h�`�Z�e�_�g�b�x�����d�������������]�h�^�m���g�b�q�_�]�h��
�h���k�h�\�_�l�k�d�b�o���k�j�_�^�k�l�\�Z�o���p�b�n�j�h�\�h�c���\�u�q�b�k�e�b�l�_�e�v�g�h�c���l�_�o�g�b�d�b���g�_���b�a�\�_�k�l�g�h�����<���^�Z�g�g�h�f���k�e�m�q�Z�_���j�_�q�v��
�g�_�� �b�^�_�l�� �h�[�� �Z�g�Z�e�h�]�h�\�u�o�� �k�j�_�^�k�l�\�Z�o���� �Z�� �h�� �g�Z�[�b�j�Z�x�s�b�o�� �k�b�e�m�� �p�b�n�j�h�\�u�o���� �L�Z�d�� �\�h�l���� �\�� �^�_�d�Z�[�j�_�� ����������
�]�h�^�Z���=�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���d�h�f�b�l�_�l���K�h�\�_�l�Z���f�b�g�b�k�l�j�h�\���K�K�K�J���i�h���\�g�_�^�j�_�g�b�x���i�_�j�_�^�h�\�h�c���l�_�o�g�b�d�b���\��
�g�Z�j�h�^�g�h�_�� �o�h�a�y�c�k�l�\�h�� �a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�e�� �a�Z�� �g�h�f�_�j�h�f�� ������������ �b�a�h�[�j�_�l�_�g�b�_�� �B���K���� �;�j�m�d�h�f�� ������������ �± 
���������� �]�]����50 �j�b�k���� ���� �b�� �;���B���� �J�Z�f�_�_�\�u�f�� ������������ �± ���������� �]�]����51 �j�b�k�� 11 �p�b�n�j�h�\�h�c�� �w�e�_�d�l�j�h�g�g�h�c��

                                                           
50 �;�j�m�d���B�k�Z�Z�d���K�_�f�z�g�h�\�b�q���± �k�h�\�_�l�k�d�b�c���m�q�z�g�u�c���\���h�[�e�Z�k�l�b���w�e�_�d�l�j�h�l�_�o�g�b�d�b���b���\�u�q�b�k�e�b�l�_�e�v�g�h�c���l�_�o�g�b�d�b����
�q�e�_�g-�d�h�j�j�_�k�i�h�g�^�_�g�l�� �:�G�� �K�K�K�J�� ���������������� �H�d�h�g�q�b�e�� �F�<�L�M������������������ �J�Z�[�h�l�Z�e�� �\�� �W�g�_�j�]�_�l�b�q�_�k�d�h�f�� �b�g�k�l�b�l�m�l�_��
�:�G�� �K�K�K�J. �K�� ���������� �]���� �\�h�a�]�e�Z�\�e�y�e�� �E�Z�[�h�j�Z�l�h�j�b�x�� �m�i�j�Z�\�e�y�x�s�b�o�� �f�Z�r�b�g�� �b�� �k�b�k�l�_�f�� ���E�M�F�K���� �:�G�� �K�K�K�J���� �k��
���������� �]�h�^�Z�� �[�u�e�� �^�b�j�_�d�l�h�j�h�f�� �k�h�a�^�Z�g�g�h�]�h�� �g�Z �[�Z�a�_�� �e�Z�[�h�j�Z�l�h�j�b�b�� �B�g�k�l�b�l�m�l�Z�� �w�e�_�d�l�j�h�g�g�u�o�� �m�i�j�Z�\�e�y�x�s�b�o��
�f�Z�r�b�g�����B�G�W�M�F���� 
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�\�u�q�b�k�e�b�l�_�e�v�g�h�c���f�Z�r�b�g�u���j�b�k������2�����L�h���_�k�l�v���[�u�e���a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g���l�h�e�v�d�h���i�Z�l�_�g�l���g�Z���b�^�_�x�����B���w�l�h��
�\�k�_�����K�Z�f�m���b�^�_�x���_�s�_���i�j�_�^�k�l�h�y�e�h���\�h�i�e�h�l�b�l�v���\���`�b�a�g�v�� 

�:�� �k�� �i�j�h�l�b�\�h�i�h�e�h�`�g�h�c�� �k�l�h�j�h�g�m���� �m�� �©�a�Z�d�e�y�l�u�o�� �^�j�m�a�_�c�ª�"�� �:�� �l�Z�f�� �k�� �^�_�k�y�l�h�d�� �i�h�e�g�h�p�_�g�g�h��
�n�m�g�d�p�b�h�g�b�j�m�x�s�b�o�� �k�b�k�l�_�f�� �p�b�n�j�h�\�h�c�� �w�e�_�d�l�j�h�g�b�d�b���� �k�h�[�j�Z�g�g�u�o�� �g�Z�� �j�Z�a�e�b�q�g�h�c�� �w�e�_�f�_�g�l�g�h�c��
�[�Z�a�_���� �g�h�� �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h�� �g�Z�� �j�Z�^�b�h�e�Z�f�i�Z�o���� �?�k�l�v�� �i�j�Z�\�^�Z��Z������ �k�h�[�j�Z�g�g�Z�y�� �g�Z��
�w�e�_�d�l�j�h�f�_�o�Z�g�b�q�_�k�d�b�o���j�_�e�_���b���g�Z�f���]�h�\�h�j�y�l�����q�l�h���w�l�h���g�_���d�h�f�i�v�x�l�_�j���b�e�b���l�h�q�g�_�_���g�_�i�h�e�g�h�p�_�g�g�u�c��
�d�h�f�i�v�x�l�_�j���� �>�Z�� �[�j�h�k�v�l�_�� �<�u���� �g�_�� �i�j�b�g�p�b�i�b�Z�e�v�g�h�� �g�Z�� �q�_�f�� �k�h�[�j�Z�g���� �o�h�l�v�� �g�Z�� �©�^�j�h�\�Z�o�ª���� �e�b�r�v�� �[�u��
�j�Z�[�h�l�Z�e�����>�Z���_�s�_���b���i�j�Z�\�b�e�v�g�h�����b���g�Z�^�_�`�g�h�����:���g�Z��Z�����n�h�g���;�j�Z�m�g���h�[�k�q�b�l�Z�e���k�\�h�b���j�Z�d�_�l�u�����d�h�l�h�j�u�_��
�©�^�h�e�[�b�e�b�ª�� �E�h�g�^�h�g���� �L�Z�d�� �q�l�h�� �d�Z�q�_�k�l�\�h�� �Z�i�j�h�[�b�j�h�\�Z�g�h���� �Z�g�]�e�b�q�Z�g�_�� �w�l�h�� �i�h�q�m�\�k�l�\�h�\�Z�e�b���� �d�Z�d�� �g�_��
�d�h�s�m�g�k�l�\�_�g�g�h���w�l�h���a�\�m�q�b�l�� 

 
�J�b�k�������������B���K�����;�j�m�d���± �b�a�h�[�j�_�l�Z�l�_�e�v���W�<�F 

 
�J�b�k�������������;���B�����J�Z�f�_�_�\���± �m�q�_�g�u�c�����g�_���k�m�f�_�\�r�b�c���\���K�h�\�_�l�k�d�h�c���k�l�j�Z�g�_�� 

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

                                                                                                                                                                                                 
51 �J�Z�f�_�_�\�� �;�Z�r�b�j�� �B�k�d�Z�g�^�Z�j�h�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �m�q�z�g�u�c-�b�a�h�[�j�_�l�Z�l�_�e�v���� �j�Z�a�j�Z�[�h�l�q�b�d�� �i�_�j�\�u�o�� �k�h�\�_�l�k�d�b�o��
�W�<�F�� ���K�l�j�_�e�Z���� �M�j�Z�e-1). �J�h�^�b�e�k�y�� �g�Z�� �M�j�Z�e�_�� �\�� �k�_�f�v�_�� �]�h�j�g�h�]�h�� �b�g�`�_�g�_�j�Z���� �^�_�^�� �[�u�e�� �[�h�]�Z�l�u�f��
�a�h�e�h�l�h�i�j�h�f�u�r�e�_�g�g�b�d�h�f�� �b�� �d�e�Z�k�k�b�d�h�f�� �l�Z�l�Z�j�k�d�h�c�� �e�b�l�_�j�Z�l�m�j�u�� �>�h�d�l�h�j�� �l�_�o�g�b�q�_�k�d�b�o�� �g�Z�m�d�� ����������������
�E�Z�m�j�_�Z�l���K�l�Z�e�b�g�k�d�h�c���i�j�_�f�b�b�������������������M�q�Z�k�l�g�b�d���<�_�e�b�d�h�c���H�l�_�q�_�k�l�\�_�g�g�h�c���\�h�c�g�u�����\�h�c�k�d�Z���k�\�y�a�b���� �< 1937 
�]�h�^�m���i�h�k�l�m�i�b�e���\���F�h�k�d�h�\�k�d�b�c���w�g�_�j�]�_�l�b�q�_�k�d�b�c���b�g�k�l�b�l�m�l�����<�������������]�h�^�m���i�h�k�e�_���Z�j�_�k�l�Z���h�l�p�Z���[�u�e���h�l�q�b�k�e�_�g��
�b�a�� �b�g�k�l�b�l�m�l�Z�� �b�� �h�k�l�Z�e�k�y�� �[�_�a�� �^�b�i�e�h�f�Z�� �h�� �\�u�k�r�_�f�� �h�[�j�Z�a�h�\�Z�g�b�b. �>�h�e�]�h�� �g�_�� �f�h�]�� �g�Z�c�l�b�� �j�Z�[�h�l�m�� �<�� ���������� �]����
�m�r�_�e�� �g�Z�� �n�j�h�g�l���� �<�� ���������� �]�h�^�m�� �[�u�e�� �h�k�\�h�[�h�`�^�z�g�� �h�l�� �k�e�m�`�[�u�� �\�� �Z�j�f�b�b�� �\�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �i�j�b�d�Z�a�h�f�� �h��
�k�i�_�p�b�Z�e�b�k�l�Z�o�����g�Z�i�j�Z�\�e�y�_�f�u�o���^�e�y���\�h�k�k�l�Z�g�h�\�e�_�g�b�y���g�Z�j�h�^�g�h�]�h���o�h�a�y�c�k�l�\�Z�����I�h�k�l�m�i�b�e���g�Z���j�Z�[�h�l�m���\���P�G�B�B��
�‹��������  �d�h�l�h�j�u�f �j�m�d�h�\�h�^�b�e�� �Z�d�Z�^�_�f�b�d�� �:���B���� �;�_�j�]���� �<���g�Z�q�Z�e�_�� ���������� �]�h�^�Z�� �J�Z�f�_�_�\���m�a�g�Z�e�� �h�� �l�h�f���� �q�l�h�� �\�� �K�R�:��
�k�h�a�^�Z�g�Z���W�<�F���©�W�g�b�Z�d�ª�����b���i�h�q�m�\�k�l�\�h�\�Z�e���`�_�e�Z�g�b�_���a�Z�g�y�l�v�k�y���w�l�h�c���g�h�\�h�c���l�h�]�^�Z���h�[�e�Z�k�l�v�x���g�Z�m�d�b���b���l�_�o�g�b�d�b����
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�i�h�^�j�u�\�Z�e�h�����m�d�h�j�_�g�b�\�r�_�_�k�y���\���k�h�\�_�l�k�d�h�f���b�k�l�_�[�e�b�r�f�_�g�l�_�����i�j�_�^�k�l�Z�\�e�_�g�b�_���� 

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

�F�Z�j�r���\�_�k�_�e�u�o���j�_�[�y�l�����K�e�����<�����E�_�[�_�^�_�\-�D�m�f�Z�q 

                                                           
59 �:�j�g�h�e�v�^�� �<�e�Z�^�b�f�b�j�� �B�]�h�j�_�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �b�� �j�h�k�k�b�c�k�d�b�c�� �f�Z�l�_�f�Z�l�b�d���� �Z�\�l�h�j�� �j�Z�[�h�l�� �\�� �h�[�e�Z�k�l�b��
�l�h�i�h�e�h�]�b�b���� �l�_�h�j�b�b�� �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�u�o�� �m�j�Z�\�g�_�g�b�c���� �l�_�h�j�b�b�� �h�k�h�[�_�g�g�h�k�l�_�c�� �]�e�Z�^�d�b�o�� �h�l�h�[�j�Z�`�_�g�b�c�� �b��
�l�_�h�j�_�l�b�q�_�k�d�h�c�� �f�_�o�Z�g�b�d�b���� �H�^�b�g�� �b�a�� �d�j�m�i�g�_�c�r�b�o�� �f�Z�l�_�f�Z�l�b�d�h�\�� �;�;�� �\�_�d�Z���� �:�d�Z�^�_�f�b�d�� �:�G�� �K�K�K�J�� ����������������
�H�d�h�g�q�b�e�� �f�_�o�Z�g�b�d�h-�f�Z�l�_�f�Z�l�b�q�_�k�d�b�c�� �n�Z�d�m�e�v�l�_�l�� �F�=�M�� ���������������� �i�j�h�n�_�k�k�h�j�� �F�=�M�� �^�h�� ���������� �]���� �:�� �a�Z�l�_�f��
�j�Z�[�h�l�Z�e���\���F�Z�l�_�f�Z�l�b�q�_�k�d�h�f���b�g�k�l�b�l�m�l�_���b�f�����<�����:�����K�l�_�d�e�h�\�Z�� 
60 �D�Z�g�l�h�j�h�\�b�q �E�_�h�g�b�^���<�b�l�Z�e�v�_�\�b�q �± �k�h�\�_�l�k�d�b�c���f�Z�l�_�f�Z�l�b�d���b���w�d�h�g�h�f�b�k�l�����h�^�b�g���b�a���k�h�a�^�Z�l�_�e�_�c���e�b�g�_�c�g�h�]�h��
�i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y�����E�Z�m�j�_�Z�l �K�l�Z�e�b�g�k�d�h�c���i�j�_�f�b�b�����������������b���G�h�[�_�e�_�\�k�d�h�c�� �i�j�_�f�b�b���i�h���w�d�h�g�h�f�b�d�_��(1975). 
�>�h�d�l�h�j�� �n�b�a�b�d�h-�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �g�Z�m�d�� ���������������� �Z�d�Z�^�_�f�b�d�� �:�G�� �K�K�K�J�� ���������������� �i�j�h�n�_�k�k�h�j. �<�� ���������� �]�h�^�m�� �\��
�\�h�a�j�Z�k�l�_�� �q�_�l�u�j�g�Z�^�p�Z�l�b�� �e�_�l�� �i�h�k�l�m�i�b�e�� �\�� �E�_�g�b�g�]�j�Z�^�k�d�b�c�� �m�g�b�\�_�j�k�b�l�_�l�� �H�d�h�g�q�b�e�� �f�Z�l�_�f�Z�l�b�q�_�k�d�b�c��
�n�Z�d�m�e�v�l�_�l�� ����������)���� �K�� ���������� �i�h�� ���������� �]�h�^�� �± �i�j�_�i�h�^�Z�\�Z�l�_�e�v���� �a�Z�l�_�f�� �i�j�h�n�_�k�k�h�j�� �E�_�g�b�g�]�j�Z�^�k�d�h�]�h�� �b�g�k�l�b�l�m�l�Z��
�b�g�`�_�g�_�j�h�\�� �i�j�h�f�u�r�e�_�g�g�h�]�h�� �k�l�j�h�b�l�_�e�v�k�l�\�Z�� �<�� ���������� �]�h�^�m�� �k�l�Z�e�� �i�j�h�n�_�k�k�h�j�h�f�� �E�=�M�� ���\�� ������ �]�h�^�Z��. C 1942 
�]�h�^�Z���h�g���h�[�j�Z�s�Z�_�l�k�y���k�h���k�\�h�b�f�b���i�j�_�^�e�h�`�_�g�b�y�f�b���\���=�h�k�i�e�Z�g�����h�^�g�Z�d�h���f�_�l�h�^���D�Z�g�l�h�j�h�\�b�q�Z���[�u�e���h�l�\�_�j�]�g�m�l��
�d�Z�d�� �i�j�h�l�b�\�h�j�_�q�Z�s�b�c�� �l�_�h�j�b�b�� �l�j�m�^�h�\�h�c�� �k�l�h�b�f�h�k�l�b �F�Z�j�d�k�Z���� �Z�� �b�k�i�h�e�v�a�m�x�s�b�c�� �i�h�e�h�`�_�g�b�y�� �[�m�j�`�m�Z�a�g�u�o��
�l�_�h�j�b�c�� �M�q�Z�k�l�g�b�d�� �j�Z�a�j�Z�[�h�l�d�b �y�^�_�j�g�h�]�h�� �h�j�m�`�b�y���� �I�h�k�e�_�� �l�h�]�h���� �d�Z�d�� �E���<���� �D�Z�g�l�h�j�h�\�b�q�_�f�� �[�u�e�� �i�j�_�^�e�h�`�_�g��
�h�i�l�b�f�Z�e�v�g�u�c�� �f�_�l�h�^�� �j�Z�k�i�b�e�Z�� �n�Z�g�_�j�g�h�]�h�� �e�b�k�l�Z���� �w�l�h�l�� �f�_�l�h�^�� �\�� �l�h�f�� �q�b�k�e�_�� �i�h�i�u�l�Z�e�b�k�v�� �i�j�b�f�_�g�b�l�v�� �d��
�j�Z�a�j�_�a�Z�g�b�x�� �k�l�Z�e�v�g�u�o�� �e�b�k�l�h�\���� �I�h�k�e�_�� �\�g�_�^�j�_�g�b�y�� �\�� ���������� �]�h�^�m�� �f�_�l�h�^�h�\�� �h�i�l�b�f�b�a�Z�p�b�b�� �g�Z�� �i�j�h�b�a�\�h�^�k�l�\�_��
�E�_�g�b�]�j�Z�^�k�d�h�]�h�� �\�Z�]�h�g�h�k�l�j�h�b�l�_�e�v�g�h�]�h�� �a�Z�\�h�^�Z�� �b�f���� �B���?���� �?�]�h�j�h�\�Z�� �a�Z�\�h�^�� �g�_�� �\�u�i�h�e�g�b�e�� �i�e�Z�g�� �i�h��
�f�_�l�Z�e�e�h�e�h�f�m�����e�v�\�b�g�Z�y���^�h�e�y���d�h�l�h�j�h�]�h���k�d�e�Z�^�u�\�Z�e�Z�k�v���b�a���h�[�j�_�a�d�h�\���k�l�Z�e�v�g�u�o���e�b�k�l�h�\�����J�m�d�h�\�h�^�k�l�\�h���a�Z�\�h�^�Z��
�i�h�e�m�q�b�e�h�� �\�u�]�h�\�h�j���� �k�h�l�j�m�^�g�b�d�b�� �e�b�r�b�e�b�k�v�� �i�j�_�f�b�c�� �a�Z�� �g�_�^�h�k�l�Z�q�m�� �h�l�o�h�^�h�\���� �H�^�g�Z�d�h�� �i�h�k�e�_�� �`�Z�e�h�[�u�� �\��
�i�Z�j�l�b�c�g�u�_�� �h�j�]�Z�g�u�� �h�g�b�� �\�k�z�� �`�_�� �i�h�e�m�q�b�e�b�� �i�j�_�f�b�b�� �\�� �i�h�j�y�^�d�_�� �b�k�d�e�x�q�_�g�b�y�� �b�� �g�_�k�f�h�l�j�y�� �g�Z�� �k�j�u�\�� �i�e�Z�g�Z��
�k�[�h�j�Z���f�_�l�Z�e�e�h�e�h�f�Z�����Z���b�g�g�h�\�Z�p�b�h�g�g�u�c���f�_�l�h�^���j�Z�k�d�j�h�c�d�b���f�_�l�Z�e�e�Z���[�u�e���\�g�_�^�j�z�g���\���r�b�j�h�d�m�x���i�j�Z�d�l�b�d�m. 
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�D�Z�d�� �h�d�Z�a�Z�e�h�k�v���� �g�Z�� �i�j�Z�d�l�b�d�_�� �^�Z�e�_�d�h�� �g�_�� �d�Z�`�^�u�c�� �]�h�l�h�\�� �[�u�l�v�� �]�_�j�h�_�f���� �=�_�j�h�y�f�b��
�k�l�Z�g�h�\�b�e�b�k�v�� �g�_�� �i�h�� �i�j�b�d�Z�a�m���� �Z�� �i�h�� �\�_�e�_�g�b�x�� �k�\�h�_�]�h�� �k�_�j�^�p�Z�� �b�� �b�g�l�_�e�e�_�d�l�Z���� �l�h���_�k�l�v��
�i�h�^�]�h�l�h�\�e�_�g�g�u�_���^�e�y���w�l�h�]�h���e�x�^�b�����B���l�Z�d�b�_���e�x�^�b�����g�_���i�h�i�Z�\�r�b�_���\���a�g�Z�f�_�g�b�l�u�c���i�j�b�d�Z�a�����\�k�_-�l�Z�d�b��
�g�Z�r�e�b�k�v���\���^�j�m�]�b�o���k�l�j�m�d�l�m�j�Z�o�����<�k�_-�l�Z�d�b���g�Z�r�Z���k�l�j�Z�g�Z���_�s�_���[�u�e�Z���[�h�]�Z�l�Z���g�Z���l�Z�e�Z�g�l�e�b�\�u�o���e�x�^�_�c���� 

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

�G�h�� �b�� �w�l�h�� �_�s�_�� �g�_�� �\�k�_���� �<�� �f�h�f�_�g�l���� �d�h�]�^�Z�� �;�j�m�_�\�b�q�� �i�h�^�i�b�k�Z�e�� �k�\�h�c�� �i�_�j�\�u�c�� �i�j�b�d�Z�a�� �i�h������������
�B�L�F�b�<�L�� �h�� �\�k�l�m�i�e�_�g�b�b�� �\�� �^�h�e�`�g�h�k�l�v���� �\�� �g�_�� �h�q�_�g�v�� �[�e�b�a�d�h�f�� �D�b�_�\�_���� �Z�d�Z�^�_�f�b�d�� �:�G�� �M�d�j�Z�b�g�k�d�h�c��
�K�K�J�� �K���:���� �E�_�[�_�^�_�\�� ������������ �± ���������� �]�]����61 �j�b�k���� ��4 �g�Z�q�Z�e�� �j�Z�a�j�Z�[�Z�l�u�\�Z�l�v�� �h�k�g�h�\�g�u�_�� �i�j�b�g�p�b�i�u��
�i�h�k�l�j�h�_�g�b�y�� �p�b�n�j�h�\�u�o�� �w�e�_�d�l�j�h�g�g�h-�\�u�q�b�k�e�b�l�_�e�v�g�u�o�� �f�Z�r�b�g���� �L�h�� �_�k�l�v�� �d�h�]�^�Z�� �q�_�e�h�\�_�d�� �q�_�f-�l�h��
�m�\�e�_�q�_�g���h�g���\�k�_�]�^�Z���g�Z�o�h�^�b�l���\�j�_�f�y�� �\�h�a�f�h�`�g�h�k�l�b�����k�b�e�u���b���l���i�������g�_���^�h�`�b�^�Z�y�k�v���d�h�f�Z�g�^�u���©�k�\�_�j�o�m�ª�� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�h�a�g�b�d�e�b�� �_�s�_�� �^�\�Z�� �g�_�n�h�j�f�Z�e�v�g�u�o�� �p�_�g�l�j�Z���� �a�Z�g�b�f�Z�x�s�b�o�k�y�� �w�l�h�c�� �`�_��
�l�_�f�Z�l�b�d�h�c���� �g�h�� �\�� �b�g�b�p�b�Z�l�b�\�g�h�f�� �i�h�j�y�^�d�_���� �J�Z�[�h�l�u���� �i�j�h�\�h�^�b�f�u�_�� �K���:���� �E�_�[�_�^�_�\�u�f�� �\��
�W�g�_�j�]�_�l�b�q�_�k�d�h�f�� �b�g�k�l�b�l�m�l�_�� �:�G�� �M�K�K�J���� �[�u�e�b�� �g�Z�i�j�Z�\�e�_�g�u�� �g�Z�� �j�Z�a�j�Z�[�h�l�d�m�� �p�b�n�j�h�\�h�c��
�w�e�_�d�l�j�h�g�g�h-�\�u�q�b�k�e�b�l�_�e�v�g�h�c�� �f�Z�r�b�g�u���� �i�h�e�m�q�b�\�r�_�c�� �g�Z�a�\�Z�g�b�_�� �F�W�K�F���� �Z�� �l�Z�d�`�_�� �\��
�W�g�_�j�]�_�l�b�q�_�k�d�h�f���b�g�k�l�b�l�m�l�_�����g�h���m�`�_���:�G���K�K�K�J���i�h�^���j�m�d�h�\�h�^�k�l�\�h�f���B���K�����;�j�m�d�Z���j�Z�a�j�Z�[�Z�l�u�\�Z�e�Z�k�v��
�f�Z�r�b�g�Z���i�h�^���m�k�e�h�\�g�u�f���g�Z�a�\�Z�g�b�_�f���F-1. 
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61 �E�_�[�_�^�_�\�� �K�_�j�]�_�c�� �:�e�_�d�k�_�_�\�b�q�� �± �h�^�b�g�� �b�a�� �h�k�g�h�\�h�i�h�e�h�`�g�b�d�h�\�� �k�h�\�_�l�k�d�h�c�� �h�l�j�Z�k�e�b�� �\�u�q�b�k�e�b�l�_�e�v�g�h�c��
�l�_�o�g�b�d�b�����^�b�j�_�d�l�h�j���B�L�F�b�<�L�����=�_�j�h�c���K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h���L�j�m�^�Z�����e�Z�m�j�_�Z�l���E�_�g�b�g�k�d�h�c���i�j�_�f�b�b�����Z�d�Z�^�_�f�b�d��
�:�G�� �M�K�K�J�� ��������5������ �Z�d�Z�^�_�f�b�d�� �:�G�� �K�K�K�J�� ��������3). �<�� ���������� �]�h�^�m�� �k�h�a�^�Z�e�� �i�_�j�\�m�x�� �\�� �k�l�j�Z�g�_�� �w�e�_�d�l�j�h�g�g�m�x��
�Z�g�Z�e�h�]�h�\�m�x�� �\�u�q�b�k�e�b�l�_�e�v�g�m�x�� �f�Z�r�b�g�m�� �^�e�y�� �j�_�r�_�g�b�y�� �k�b�k�l�_�f�� �h�[�u�d�g�h�\�_�g�g�u�o�� �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�u�o��
�m�j�Z�\�g�_�g�b�c�����d�h�l�h�j�u�_���q�Z�k�l�h���\�k�l�j�_�q�Z�x�l�k�y���\���a�Z�^�Z�q�Z�o�����k�\�y�a�Z�g�g�u�o���k���w�g�_�j�]�_�l�b�d�h�c�� �<�������������]�h�^�m���h�j�]�Z�g�b�a�h�\�Z�e��
�\���B�g�k�l�b�l�m�l�_���w�e�_�d�l�j�h�l�_�o�g�b�d�b���e�Z�[�h�j�Z�l�h�j�b�x���f�h�^�_�e�b�j�h�\�Z�g�b�y���b���\�u�q�b�k�e�b�l�_�e�v�g�h�c���l�_�o�g�b�d�b�����\���d�h�l�h�j�h�c���������� 
�± ���������� �]�h�^�Z�o�� �i�h�^�� �_�]�h�� �j�m�d�h�\�h�^�k�l�\�h�f�� �[�u�e�Z�� �j�Z�a�j�Z�[�h�l�Z�g�Z�� �i�_�j�\�Z�y�� �\�� �K�K�K�J�� �b�� �d�h�g�l�b�g�_�g�l�Z�e�v�g�h�c�� �?�\�j�h�i�_��
�F�Z�e�Z�y���w�e�_�d�l�j�h�g�g�h-�k�q�z�l�g�Z�y���f�Z�r�b�g�Z�����F�W�K�F�������<�������������]�h�^�m���i�j�b�]�e�Z�r�z�g���\���B�L�F�b�<�L���:�G���K�K�K�J���\���F�h�k�d�\�_����
�]�^�_���j�m�d�h�\�h�^�b�e���k�h�a�^�Z�g�b�_�f���;�W�K�F-�������I�h�k�e�_���k�^�Z�q�b���;�W�K�F-�������k�������������]�h�^�Z���y�\�e�y�e�k�y���^�b�j�_�d�l�h�j�h�f���B�L�F�b�<�L����
�B�g�k�l�b�l�m�l�� �\�i�h�k�e�_�^�k�l�\�b�b�� �i�h�e�m�q�b�e�� �_�]�h�� �b�f�y�� �I�h�^�� �_�]�h�� �j�m�d�h�\�h�^�k�l�\�h�f�� �[�u�e�b�� �k�h�a�^�Z�g�u�� ������ �l�b�i�h�\�� �W�<�F����
�g�Z�q�b�g�Z�y�� �k�� �e�Z�f�i�h�\�u�o�� ���;�W�K�F-������ �;�W�K�F-������ �F-�������� �b�� �a�Z�d�Z�g�q�b�\�Z�y�� �k�h�\�j�_�f�_�g�g�u�f�b�� �k�m�i�_�j�d�h�f�i�v�x�l�_�j�Z�f�b�� �g�Z��
�b�g�l�_�]�j�Z�e�v�g�u�o���k�o�_�f�Z�o�� �J�_�a�d�h���\�u�k�l�m�i�Z�e �i�j�h�l�b�\���g�Z�q�Z�\�r�_�]�h�k�y���\����������-�_���]�h�^�u���d�h�i�b�j�h�\�Z�g�b�y���Z�f�_�j�b�d�Z�g�k�d�h�c��
�k�b�k�l�_�f�u���,�%�0�������������\�h�i�e�h�s�z�g�g�h�c���\���k�_�j�b�b���?�K���W�<�F. 
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�B�� �a�^�_�k�v�� �©�g�Z�� �k�p�_�g�_�ª�� �i�h�y�\�b�e�k�y�� �E���B���� �=�m�l�_�g�f�Z�o�_�j�� �k�� �h�l�g�h�k�b�l�_�e�v�g�h�� �g�h�\�h�c�� �b�^�_�_�c��
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�K�������������]�h�^�Z���² �\���K�D�;-�����������\����������-�����������]�h�^�Z�o���± �]�e�Z�\�g�u�c���b�g�`�_�g�_�j���K�D�;-�����������k�������������G�B�W�F�������j�m�d�h�\�h�^�b�e��
�j�Z�a�j�Z�[�h�l�d�h�c�� �k�i�_�p�b�Z�e�b�a�b�j�h�\�Z�g�g�u�o�� �\�u�q�b�k�e�b�l�_�e�v�g�u�o�� �d�h�f�i�e�_�d�k�h�\�� �^�e�y�� �h�[�h�j�h�g�g�u�o�� �k�b�k�l�_�f���� �<�� ��������-1965 
�j�Z�[�h�l�Z�e�� �\�� �=�h�k�m�^�Z�j�k�l�\�_�g�g�h�f�� �d�h�f�b�l�_�l�_�� �i�h�� �g�Z�m�d�_�� �b�� �l�_�o�g�b�d�_�� �K�K�K�J���� �<�� ��������-���������� �]�h�^�Z�o�� �± �g�Z�q�Z�e�v�g�b�d��
�L�_�o�g�b�q�_�k�d�h�]�h���m�i�j�Z�\�e�_�g�b�y���F�b�g�i�j�b�[�h�j�Z�����a�Z�l�_�f���a�Z�f�_�k�l�b�l�_�e�v���f�b�g�b�k�l�j�Z���i�j�b�[�h�j�h�k�l�j�h�_�g�b�y���K�K�K�J. 
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�a�g�Z�d�h�f�b�e���\�k�_�o���b�g�l�_�j�_�k�m�x�s�b�o�k�y���g�_���l�h�e�v�d�h���k���m�`�_���a�Z�\�_�j�r�_�g�g�u�f�b���j�Z�[�h�l�Z�f�b�����g�Z�i�j�b�f�_�j�����F�W�K�F����
�g�h�� �b�� �g�_�� �k�d�j�u�\�Z�e�b�k�v�� �i�h�k�e�_�^�g�b�_�� �j�Z�a�j�Z�[�h�l�d�b���� �d�h�l�h�j�u�_�� �\�_�e�b�k�v�� �d�h�e�e�_�d�l�b�\�h�f�� �_�]�h�� �e�Z�[�h�j�Z�l�h�j�b�b���� �\��
�q�Z�k�l�g�h�k�l�b�� �k�\�y�a�Z�g�g�u�_�� �k�� �;�W�K�F���� �G�Z�\�_�j�g�h�_���� �l�Z�d�h�_�� �i�h�\�_�^�_�g�b�_�� �b�� �h�l�e�b�q�Z�_�l�� �b�k�l�b�g�g�u�o��
�b�g�l�_�e�e�b�]�_�g�l�h�\�� �h�l�� �i�j�h�j�\�Z�\�r�b�o�k�y�� �©�g�Z�\�_�j�o�ª�� �©�e�x�f�i�_�g�h�\�ª���� �I�j�b�q�_�f�� �b�g�l�_�e�e�b�]�_�g�l�g�h�k�l�v��
�i�h�g�b�f�Z�_�l�k�y�����d�Z�d���k�h�k�l�h�y�g�b�_���^�m�r�b���b���f�h�a�]�h�\���± �k���j�h�`�^�_�g�b�_�f���i�h���g�Z�k�e�_�^�k�l�\�m���w�l�h���g�_���i�_�j�_�^�Z�_�l�k�y�����<��
�w�l�h�f�� �h�l�g�h�r�_�g�b�b�� �i�j�Z�\�� �Z�d�Z�^�_�f�b�d�� �G���G���� �F�h�b�k�_�_�\���� �g�Z�i�b�k�Z�\�r�b�c�� �\�� �k�\�h�b�o�� �\�h�k�i�h�f�b�g�Z�g�b�y�o���� �q�l�h��
�©�«�\�h�l�� �l�Z�d�� �± �[�m�^�m�q�b�� �^�_�k�y�l�b�e�_�l�g�b�f�� �f�Z�e�v�q�b�r�d�h�c�� �y�� �m�`�_�� �a�g�Z�e���� �q�l�h�� �i�_�q�g�b�d�� �B�\�Z�g�� �F�b�o�Z�c�e�h�\�b�q��
�=�j�u�a�e�h�\�� �b�g�l�_�e�e�b�]�_�g�l�g�_�c�r�b�c�� �q�_�e�h�\�_�d���� �Z�� �:�g�Z�l�h�e�b�c�� �<�Z�k�b�e�v�_�\�b�q�� �E�m�g�Z�q�Z�j�k�d�b�c�� �������������± 1933 
�]�]����66�����o�Z�f���b���i�j�h�o�b�g�^�_�c�����g�_���b�f�_�x�s�b�c���g�b�d�Z�d�h�]�h���h�l�g�h�r�_�g�b�y���d���j�m�k�k�d�h�c���b�g�l�_�e�e�b�]�_�g�p�b�b�«�ª���>���@�� 

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

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

�G�h�����d�Z�d���\�k�_�]�^�Z���i�h�f�h�s�v���i�j�b�r�e�Z���h�l���e�x�^�_�c�����a�Z�g�b�f�Z�\�r�b�o�k�y���i�h�\�k�_�^�g�_�\�g�h�c���w�d�k�i�e�m�Z�l�Z�p�b�_�c��
�f�b�g�b�k�l�_�j�k�d�h�]�h�� �©�q�m�^�Z�� �l�_�o�g�b�d�b�ª���� �g�Z�\�y�a�Z�g�g�h�]�h�� �i�h�e�v�a�h�\�Z�l�_�e�y�f�� �©�\�k�_�f�b�� �i�j�Z�\�^�Z�f�ª���� �Z�� �\�� �h�k�g�h�\�g�h�f��
�©�g�_�i�j�Z�\�^�Z�f�b�ª���� �F�Z�l�_�f�Z�l�b�d�b���� �j�_�r�Z�\�r�b�_�� �a�Z�^�Z�q�b�� �i�h�^�� �j�m�d�h�\�h�^�k�l�\�h�f�� �D�_�e�^�u�r�Z�� �^�e�y�� �Z�l�h�f�g�h�c��
�l�_�f�Z�l�b�d�b�����h�q�_�g�v���[�u�k�l�j�h���i�j�b�r�e�b���d���\�u�\�h�^�m�����q�l�h���f�h�s�g�h�k�l�b���©�K�l�j�_�e�u�ª���^�e�y���w�l�b�o���a�Z�^�Z�q���i�j�h�k�l�h���g�_��
�o�\�Z�l�Z�_�l���� �:�� �g�Z�^�h�� �k�d�Z�a�Z�l�v���� �q�l�h�� �Z�l�h�f�g�Z�y�� �i�j�h�[�e�_�f�Z�� �d�m�j�b�j�h�\�Z�e�Z�k�v�� �F�b�g�b�k�l�_�j�k�l�\�h�f���k�j�_�^�g�_�]�h��
�f�Z�r�b�g�h�k�l�j�h�_�g�b�y�� �K�K�K�J�� ���K�j�_�^�f�Z�r��67���� �d�h�l�h�j�h�_�� �b�g�Z�q�_�� �g�Z�a�u�\�Z�e�b���� �d�Z�d�� �©�]�h�k�m�^�Z�j�k�l�\�h�� �\��
�]�h�k�m�^�Z�j�k�l�\�_�ª���� �f�h�s�v�� �[�u�e�Z�� �i�j�h�k�l�h�� �a�Z�i�j�_�^�_�e�v�g�Z�y���� �I�h�w�l�h�f�m���� �d�Z�d�� �l�h�e�v�d�h�� �\�� �K�j�_�^�f�Z�r�_�� �m�a�g�Z�e�b�� �h��
�i�j�h�[�e�_�f�Z�o�� �k�h�� �©�K�l�j�_�e�h�c�ª�� �b�� �h�� �l�h�f���� �q�l�h�� �b�f�_�_�l�k�y�� �d�h�f�i�v�x�l�_�j���� �k�i�h�k�h�[�g�u�c�� �a�Z�^�Z�q�b���� �d�h�l�h�j�u�_��

                                                           
66  �:�g�Z�l�h�e�b�c���<�Z�k�b�e�v�_�\�b�q���E�m�g�Z�q�Z�j�k�d�b�c���± �j�m�k�k�d�b�c���j�_�\�h�e�x�p�b�h�g�_�j�����k�h�\�_�l�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���^�_�y�l�_�e�v����
�i�b�k�Z�l�_�e�v�����i�_�j�_�\�h�^�q�b�d�����i�m�[�e�b�p�b�k�l�����d�j�b�l�b�d�����b�k�d�m�k�k�l�\�h�\�_�^�����K���h�d�l�y�[�j�y�������������]�h�^�Z���i�h���k�_�g�l�y�[�j�v�������������]�h�^�Z���± 
�i�_�j�\�u�c���g�Z�j�d�h�f���i�j�h�k�\�_�s�_�g�b�y���J�K�N�K�J�����Z�d�l�b�\�g�u�c���m�q�Z�k�l�g�b�d���j�_�\�h�e�x�p�b�b�����������±�����������]�h�^�h�\ �b���H�d�l�y�[�j�v�k�d�h�c��
�j�_�\�h�e�x�p�b�b���� �:�d�Z�^�_�f�b�d�� �:�G�� �K�K�K�J�� ���������������� �;�u�e�� �k�l�h�j�h�g�g�b�d�h�f�� �i�_�j�_�\�h�^�Z�� �j�m�k�k�d�h�]�h�� �y�a�u�d�Z�� �g�Z�� �e�Z�l�b�g�b�p�m�� �b��
�k�q�b�l�Z�e���l�Z�d�h�c���i�_�j�_�o�h�^���g�_�b�a�[�_�`�g�u�f. 
67 �F�b�g�b�k�l�_�j�k�l�\�h���k�j�_�^�g�_�]�h���f�Z�r�b�g�h�k�l�j�h�_�g�b�y���K�K�K�J�����F�b�g�k�j�_�^�f�Z�r���K�K�K�J�����F�K�F���K�K�K�J�����± �p�_�g�l�j�Z�e�v�g�u�c��
�h�j�]�Z�g�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �m�i�j�Z�\�e�_�g�b�y�� �K�K�K�J���� �h�k�m�s�_�k�l�\�e�y�\�r�b�c�� �n�m�g�d�p�b�b�� �i�h�� �m�i�j�Z�\�e�_�g�b�x�� �Z�l�h�f�g�h�c��
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81 �S�_�j�[�b�p�d�b�c�� �<�e�Z�^�b�f�b�j�� �<�Z�k�b�e�v�_�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �i�Z�j�l�b�c�g�u�c�� �b�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �^�_�y�l�_�e�v���� �I�_�j�\�u�c��
�k�_�d�j�_�l�Z�j�v�� �P�_�g�l�j�Z�e�v�g�h�]�h�� �d�h�f�b�l�_�l�Z�� �D�h�f�f�m�g�b�k�l�b�q�_�k�d�h�c�� �i�Z�j�l�b�b�� �M�d�j�Z�b�g�k�d�h�c�� �K�K�J�� ��1972�±�������������� �Q�e�_�g��
�D�I�K�K�� �k�� ���������� �]�h�^�Z���� �q�e�_�g�� �P�_�g�l�j�Z�e�v�g�h�c�� �j�_�\�b�a�b�h�g�g�h�c�� �d�h�f�b�k�k�b�b�� �����������±�������������� �q�e�_�g�� �P�D�� �D�I�K�K�� �����������±
�������������� �q�e�_�g�� �I�h�e�b�l�[�x�j�h���P�D�� �D�I�K�K. �>�\�Z�`�^�u�� �=�_�j�h�c�� �K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h���L�j�m�^�Z�� �������������� �������������� �M�q�Z�k�l�g�b�d��
�<�_�e�b�d�h�c�� �H�l�_�q�_�k�l�\�_�g�g�h�c�� �\�h�c�g�u���� �I�h�k�e�_�� �\�h�c�g�u�� �g�Z�o�h�^�b�e�k�y�� �g�Z�� �i�Z�j�l�b�c�g�h�c�� �j�Z�[�h�l�_���� �<�� ���������±���������� �]�h�^�Z�o�� �± 
�i�j�_�^�k�_�^�Z�l�_�e�v�� �K�h�\�_�l�Z�� �f�b�g�b�k�l�j�h�\�� �M�K�K�J���� �<�� ���������±���������� �]�h�^�Z�o�� �± �i�_�j�\�u�c�� �k�_�d�j�_�l�Z�j�v�� �>�g�_�i�j�h�i�_�l�j�h�\�k�d�h�]�h��
�h�[�d�h�f�Z�� �D�I�M���� �<�� ���������±���������� �]�h�^�Z�o�� �± �i�j�_�^�k�_�^�Z�l�_�e�v�� �K�h�\�_�l�Z�� �f�b�g�b�k�l�j�h�\�� �M�K�K�J���� �K�� �f�Z�y�� ���������� �]�h�^�Z���� �i�h�k�e�_��
�k�f�_�s�_�g�b�y���I�����?�����R�_�e�_�k�l�Z�����± �i�_�j�\�u�c���k�_�d�j�_�l�Z�j�v �P�D���D�I���M�d�j�Z�b�g�u�� 
82 �D�h�k�u�]�b�g �:�e�_�d�k�_�c�� �G�b�d�h�e�Z�_�\�b�q �± �k�h�\�_�l�k�d�b�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �b�� �i�Z�j�l�b�c�g�u�c�� �^�_�y�l�_�e�v���� �I�j�_�^�k�_�^�Z�l�_�e�v��
�K�h�\�_�l�Z�� �g�Z�j�h�^�g�u�o�� �d�h�f�b�k�k�Z�j�h�\�� �J�K�N�K�J�� �����������±�������������� �I�j�_�^�k�_�^�Z�l�_�e�v�� �K�h�\�_�l�Z�� �f�b�g�b�k�l�j�h�\�� �J�K�N�K�J�� ���f�Z�j�l��
���������������I�j�_�^�k�_�^�Z�l�_�e�v���K�h�\�_�l�Z���f�b�g�b�k�l�j�h�\���K�K�K�J�������������±���������������>�\�Z�`�^�u �=�_�j�h�c���K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h���L�j�m�^�Z��
(1964, 1974). �B�a�\�_�k�l�_�g�� �d�Z�d�� �b�g�b�p�b�Z�l�h�j�� �D�h�k�u�]�b�g�k�d�h�c�� �j�_�n�h�j�f�u�� ���������� �]�h�^�Z�� �H�d�h�g�q�b�e�� �E�_�g�b�g�]�j�Z�^�k�d�b�c��
�l�_�d�k�l�b�e�v�g�u�c�� �b�g�k�l�b�l�m�l��(1935). �M�`�_�� �g�Z�� �i�y�l�h�f�� �d�m�j�k�_�� �j�Z�[�h�l�Z�e�� �f�Z�k�l�_�j�h�f�� �g�Z�� �L�_�d�k�l�b�e�v�g�h�c�� �n�Z�[�j�b�d�_�� �b�f����
�@�_�e�y�[�h�\�Z�����Z���i�h���h�d�h�g�q�Z�g�b�b���b�g�k�l�b�l�m�l�Z���± �g�Z�q�Z�e�v�g�b�d�h�f���k�f�_�g�u�����p�_�o�Z�����K�������������]�h�^�Z���i�h�������������]�h�^���± �^�b�j�_�d�l�h�j��
�n�Z�[�j�b�d�b���©�H�d�l�y�[�j�v�k�d�Z�y�ª�����]�����E�_�g�b�g�]�j�Z�^. �G�Z�j�d�h�f ���f�b�g�b�k�l�j�� �e�z�]�d�h�c���i�j�h�f�u�r�e�_�g�g�h�k�l�b (1939). �������h�d�l�y�[�j�y��
���������� �]�h�^�Z�� �h�k�\�h�[�h�`�^�z�g�� �h�l�� �h�[�y�a�Z�g�g�h�k�l�_�c�� �q�e�_�g�Z�� �I�h�e�b�l�[�x�j�h�� �P�D�� �D�I�K�K���� ������ �h�d�l�y�[�j�y�� �± �h�l�� �h�[�y�a�Z�g�g�h�k�l�_�c��
�I�j�_�^�k�_�^�Z�l�_�e�y�� �K�h�\�_�l�Z�� �F�b�g�b�k�l�j�h�\�� �K�K�K�J�� �g�Z�� �h�k�g�h�\�Z�g�b�b�� �i�h�^�Z�g�g�h�]�h�� �a�Z�y�\�e�_�g�b�y�� �\�� �k�\�y�a�b�� �k�� �m�o�m�^�r�_�g�b�_�f��
�k�h�k�l�h�y�g�b�y�� �a�^�h�j�h�\�v�y���� �D�h�k�u�]�b�g���� �m�`�_�� �g�Z�o�h�^�y�k�v�� �\�� �[�h�e�v�g�b�p�_���� �i�_�j�_�`�b�\�Z�e�� �a�Z�� �h�k�m�s�_�k�l�\�e�_�g�b�_�� �i�j�_�^�k�l�h�y�s�_�c��
11-�c�� �i�y�l�b�e�_�l�d�b�� �����������²���������� �]�h�^�u������ �h�i�Z�k�Z�e�k�y�� �_�z�� �i�h�e�g�h�c�� �g�_�m�^�Z�q�b���� �]�h�\�h�j�b�e�� �h�� �g�_�`�_�e�Z�g�b�b�� �I�h�e�b�l�[�x�j�h 
�d�h�g�k�l�j�m�d�l�b�\�g�h���a�Z�g�b�f�Z�l�v�k�y���j�_�r�_�g�b�_�f���w�l�h�]�h���\�h�i�j�h�k�Z. 
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83 �N�_�^�h�j�_�g�d�h�� �G�b�d�h�e�Z�c�� �I�j�h�d�h�n�v�_�\�b�q�� �± �m�q�z�g�u�c-�w�d�h�g�h�f�b�k�l���� �h�j�]�Z�g�b�a�Z�l�h�j�� �w�d�h�g�h�f�b�q�_�k�d�h�c�� �g�Z�m�d�b����
�Z�d�Z�^�_�f�b�d�� �:�G�� �K�K�K�J�� ���������������� �h�^�b�g�� �b�a�� �h�k�g�h�\�Z�l�_�e�_�c�� �b�� �i�_�j�\�u�c�� �^�b�j�_�d�l�h�j�� �P�_�g�l�j�Z�e�v�g�h�]�h�� �w�d�h�g�h�f�b�d�h-
�f�Z�l�_�f�Z�l�b�q�_�k�d�h�]�h�� �b�g�k�l�b�l�m�l�Z (�P�W�F�B) �:�G �K�K�K�J�� ���������� �± 1985). �E�Z�m�j�_�Z�l�� �=�h�k�m�^�Z�j�k�l�\�_�g�g�h�c�� �i�j�_�f�b�b��
(1970). �M�q�b�e�k�y�� �\�� �L�b�f�b�j�y�a�_�\�k�d�h�c�� �Z�d�Z�^�_�f�b�b���� �B�g�k�l�b�l�m�l�_�� �l�h�g�d�h�c�� �o�b�f�b�q�_�k�d�h�c�� �l�_�o�g�h�e�h�]�b�b���� �<�h�_�g�g�h�c��
�Z�d�Z�^�_�f�b�b���o�b�f�b�q�_�k�d�h�c���a�Z�s�b�l�u���b�f�_�g�b���<�h�j�h�r�b�e�h�\�Z�����M�q�Z�k�l�g�b�d���<�_�e�b�d�h�c���H�l�_�q�_�k�l�\�_�g�g�h�c���\�h�c�g�u�����H�^�b�g���b�a��
�l�_�h�j�_�l�b�d�h�\���b���h�j�]�Z�g�b�a�Z�l�h�j �b�k�k�e�_�^�h�\�Z�g�b�c���k�b�k�l�_�f�u���h�i�l�b�f�Z�e�v�g�h�]�h���n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y���k�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�c��
�w�d�h�g�h�f�b�d�b�����K�H�N�W���� 
84 �K�l�Z�j�h�\�k�d�b�c�� �<�e�Z�^�b�f�b�j�� �G�b�d�h�g�h�\�b�q�� �± �^�_�y�l�_�e�v�� �k�h�\�_�l�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�b�� �=�_�j�h�c�� �K�h�p�b�Z�e�b�k�l�b�q�_�k�d�h�]�h��
�L�j�m�^�Z�� ������������, �^�h�d�l�h�j�� �w�d�h�g�h�f�b�q�_�k�d�b�o�� �g�Z�m�d�� ���������������� �i�j�h�n�_�k�k�h�j�� �������������� �g�Z�]�j�Z�`�^�_�g�� �\�h�k�_�f�v�x�� �h�j�^�_�g�Z�f�b��
�K�K�K�J�� �g�Z�q�Z�e�v�g�b�d�� �P�_�g�l�j�Z�e�v�g�h�]�h�� �k�l�Z�l�b�k�l�b�q�_�k�d�h�]�h�� �m�i�j�Z�\�e�_�g�b�y�� �i�j�b�� �K�h�\�_�l�_�� �F�b�g�b�k�l�j�h�\�� �K�K�K�J�� �����������±
1975). �G�Z�q�Z�e�v�g�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�� �i�h�e�m�q�b�e�� �\�� �k�_�e�_���� �Z�� �k�j�_�^�g�_�_�� ���k�h�\�f�_�s�Z�y�� �m�q�z�[�m�� �k�� �j�Z�[�h�l�h�c���� �± �\�� �\�_�q�_�j�g�_�c��
�r�d�h�e�_�� �\�� �]�h�j�h�^�_�� �K�u�d�l�u�\�d�Z�j�_���� �d�h�l�h�j�m�x�� �h�d�h�g�q�b�e�� �\�� ���������� �]�h�^�m���� �<�� ���������� �]�h�^�m�� �± �h�d�h�g�q�b�e�� �n�Z�d�m�e�v�l�_�l��
�k�h�\�_�l�k�d�h�]�h�� �i�j�Z�\�Z�� �F�=�M �l�h�`�_�� �i�h�� �\�_�q�_�j�g�_�c�� �n�h�j�f�_�� �h�[�m�q�_�g�b�y. 1926�±���������� �]�]���� �± �Z�k�i�b�j�Z�g�l�� �B�g�k�l�b�l�m�l�Z��
�w�d�h�g�h�f�b�d�b�� �J�h�k�k�b�c�k�d�h�c�� �:�k�k�h�p�b�Z�p�b�b�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�b�o�� �b�g�k�l�b�l�m�l�h�\�� �h�[�s�_�k�l�\�_�g�g�u�o�� �g�Z�m�d��
���J�:�G�B�H�G������ �I�j�h�l�b�\�g�b�d�� �i�_�j�_�^�h�\�u�o�� �f�_�l�h�^�h�\�� �m�i�j�Z�\�e�_�g�b�y�� �b�� �m�q�z�l�Z�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �W�<�F�� �b��
�k�h�\�j�_�f�_�g�g�u�o���f�_�l�h�^�b�d�� 
85 �K�_�j�]�_�c�q�m�d�� �D�h�g�k�l�Z�g�l�b�g�� �Y�d�h�\�e�_�\�b�q�� �± �k�h�\�_�l�k�d�b�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �^�_�y�l�_�e�v���� �g�Z�j�d�h�f���� �a�Z�l�_�f�� �f�b�g�b�k�l�j��
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�j�_�r�_�g�b�y�� �a�Z�^�Z�q�� �h�i�l�b�f�Z�e�v�g�h�]�h�� �m�i�j�Z�\�e�_�g�b�y���� �h�[�h�k�g�h�\�Z�g�Z�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �k�h�a�^�Z�g�b�y��
�\�u�q�b�k�e�b�l�_�e�v�g�h�c�� �k�_�l�b�� �b�� �i�j�_�^�e�h�`�_�g�u�� �\�h�a�f�h�`�g�u�_�� �j�_�r�_�g�b�y�� �^�e�y�� �w�l�h�]�h�� �\�� �j�Z�f�d�Z�o�� �b�f�_�x�s�b�o�k�y��
�l�_�o�g�b�q�_�k�d�b�o�� �\�h�a�f�h�`�g�h�k�l�_�c�� �l�h�]�h�� �\�j�_�f�_�g�b���� �<�k�_�� �w�l�h�� �[�u�e�h�� �k�^�_�e�Z�g�h�� �a�Z�� �^�\�Z�� �]�h�^�Z�� �^�h�� �l�h�]�h�����d�Z�d��

                                                           
91 �F�b�o�Z�e�_�\�b�q���<�e�Z�^�b�f�b�j���K�_�j�]�_�_�\�b�q���± �k�h�\�_�l�k�d�b�c���f�Z�l�_�f�Z�l�b�d���b���d�b�[�_�j�g�_�l�b�d�� �:�d�Z�^�_�f�b�d���:�G���K�K�K�J��(1984), 
�Z�d�Z�^�_�f�b�d�� �:�G�� �M�K�K�J�� ���������������� �>�h�d�l�h�j�� �n�b�a�b�d�h-�f�Z�l�_�f�Z�l�b�q�_�k�d�b�o�� �g�Z�m�d�� ���������������� �i�j�h�n�_�k�k�h�j�� �������������� �E�Z�m�j�_�Z�l��
�=�h�k�m�^�Z�j�k�l�\�_�g�g�u�o�� �i�j�_�f�b�c�� �M�K�K�J�� ���������������� �K�K�K�J�� �������������� �b�� �K�h�\�_�l�Z�� �F�b�g�b�k�l�j�h�\�� �K�K�K�J�� ���������������� �K�� ���������� �]����
�a�Z�f�_�k�l�b�l�_�e�v�� �^�b�j�_�d�l�h�j�Z�� �i�h�� �g�Z�m�q�g�h�c�� �j�Z�[�h�l�_�� �B�g�k�l�b�l�m�l�Z�� �d�b�[�_�j�g�_�l�b�d�b�� �:�G�� �M�K�K�J���� �<�� ���������²���������� �]�h�^�Z�o��
�^�b�j�_�d�l�h�j���B�g�k�l�b�l�m�l�Z���d�b�[�_�j�g�_�l�b�d�b���b�f�_�g�b���<�����F�����=�e�m�r�d�h�\�Z�����B�a�\�_�k�l�_�g���d�Z�d���h�k�g�h�\�Z�l�_�e�v���m�d�j�Z�b�g�k�d�h�c���r�d�h�e�u��
�f�_�l�h�^�h�\���h�i�l�b�f�b�a�Z�p�b�b���b���k�h�a�^�Z�l�_�e�v���k�m�[�]�j�Z�^�b�_�g�l�g�u�o���f�_�l�h�^�h�\���h�i�l�b�f�b�a�Z�p�b�b�� 
92 �R�h�j���G�Z�m�f���A�m�k�_�e�_�\�b�q���± �k�h�\�_�l�k�d�b�c���b���m�d�j�Z�b�g�k�d�b�c���f�Z�l�_�f�Z�l�b�d�����k�������������]�h�^�Z�� �± �Z�d�Z�^�_�f�b�d���G�Z�p�b�h�g�Z�e�v�g�h�c��
�Z�d�Z�^�_�f�b�b���g�Z�m�d���M�d�j�Z�b�g�u�������������������E�Z�m�j�_�Z�l���=�h�k�m�^�Z�j�k�l�\�_�g�g�u�o���i�j�_�f�b�c���M�d�j�Z�b�g�u�������������������������������������������K�K�K�J��
(198�������� �<�� ���������� �]�h�^�m�� �h�d�h�g�q�b�e�� �f�_�o�Z�g�b�d�h-�f�Z�l�_�f�Z�l�b�q�_�k�d�b�c�� �n�Z�d�m�e�v�l�_�l�� �D�b�_�\�k�d�h�]�h�� �g�Z�p�b�h�g�Z�e�v�g�h�]�h��
�m�g�b�\�_�j�k�b�l�_�l�Z�� �b�f�_�g�b�� �L�Z�j�Z�k�Z�� �R�_�\�q�_�g�d�h���� �I�h�� �i�j�b�]�e�Z�r�_�g�b�x�� �k�\�h�_�]�h�� �g�Z�m�q�g�h�]�h�� �j�m�d�h�\�h�^�b�l�_�e�y�� �<���F����
�=�e�m�r�d�h�\�Z�� �i�j�b�r�_�e�� �g�Z�� �j�Z�[�h�l�m�� �\�� �B�g�k�l�b�l�m�l�� �d�b�[�_�j�g�_�l�b�d�b�� �:�G�� �M�K�K�J�� �g�Z�� �^�h�e�`�g�h�k�l�v�� �b�g�`�_�g�_�j�Z���� �]�^�_��
�i�j�h�j�Z�[�h�l�Z�e�� �\�k�x�� �`�b�a�g�v�� ���\�� �l�h�� �\�j�_�f�y�� �b�g�k�l�b�l�m�l�� �_�s�z�� �g�Z�a�u�\�Z�e�k�y�� �<�u�q�b�k�e�b�l�_�e�v�g�u�f�� �p�_�g�l�j�h�f�� �:�G�� �M�K�K�J������
�I�j�_�i�h�^�Z�\�Z�e�� �\�� �D�b�_�\�k�d�h�f�� �h�l�^�_�e�_�g�b�b�� �F�N�L�B���� �D�b�_�\�k�d�h�f�� �i�h�e�b�l�_�o�g�b�q�_�k�d�h�f�� �b�g�k�l�b�l�m�l�_���� �D�b�_�\�k�d�h�f��
�m�g�b�\�_�j�k�b�l�_�l�_���b�f�_�g�b���L�Z�j�Z�k�Z���R�_�\�q�_�g�d�Z���b���F�_�`�^�m�g�Z�j�h�^�g�h�f���K�h�e�h�f�h�g�h�\�h�f���m�g�b�\�_�j�k�b�l�_�l�_���� 
93 �;�_�e�e�f�Z�g�� �J�b�q�Z�j�^�� �W�j�g�_�k�l�� �± �Z�f�_�j�b�d�Z�g�k�d�b�c�� �f�Z�l�_�f�Z�l�b�d���� �h�^�b�g�� �b�a�� �\�_�^�m�s�b�o�� �k�i�_�p�b�Z�e�b�k�l�h�\�� �\�� �h�[�e�Z�k�l�b��
�f�Z�l�_�f�Z�l�b�d�b�� �b�� �\�u�q�b�k�e�b�l�_�e�v�g�h�c�� �l�_�o�g�b�d�b�� �Q�e�_�g�� �G�Z�p�b�h�g�Z�e�v�g�h�c�� �b�g�`�_�g�_�j�g�h�c�� �Z�d�Z�^�_�f�b�b�� �K�R�:�� ����������), 
�G�Z�p�b�h�g�Z�e�v�g�h�c�� �Z�d�Z�^�_�f�b�b�� �g�Z�m�d�� �K�R�:�� ������������. �:�k�k�b�k�l�_�g�l�� �f�Z�l�_�f�Z�l�b�d�b�� �\�� �I�j�b�g�k�l�h�g�k�d�h�f�� �m�g�b�\�_�j�k�b�l�_�l�_��
(1946�±1948). �:�k�k�h�p�b�b�j�h�\�Z�g�g�u�c�� �i�j�h�n�_�k�k�h�j�� �f�Z�l�_�f�Z�l�b�d�b���� �K�l�w�g�n�h�j�^�k�d�b�c�� �m�g�b�\�_�j�k�b�l�_�l�� �����������±1952). 
�G�Z�m�q�g�u�c�� �k�h�l�j�m�^�g�b�d���� �5�$�1�'�� �&�R�U�S�R�U�D�W�L�R�Q�� �����������±1965). �I�j�h�n�_�k�k�h�j�� �M�g�b�\�_�j�k�b�l�_�l�Z�� �X�`�g�h�c�� �D�Z�e�b�n�h�j�g�b�b��
(1965�±1984). �I�h�e�m�q�b�e�� �f�g�h�]�h�q�b�k�e�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u���� �k�\�y�a�Z�g�g�u�_�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �^�b�g�Z�f�b�q�_�k�d�h�]�h��
�i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y���\���j�Z�a�g�u�o���h�[�e�Z�k�l�y�o���f�Z�l�_�f�Z�l�b�d�b. �<�������������]�h�^�m���[�u�e���g�Z�]�j�Z�`�^�z�g���f�_�^�Z�e�v�x���i�h�q�z�l�Z���,�(�(�(��
�©�a�Z�� �\�d�e�Z�^�� �\�� �l�_�h�j�b�x�� �i�j�h�p�_�k�k�h�\�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�c�� �b�� �l�_�h�j�b�x�� �m�i�j�Z�\�e�_�g�b�y�� �k�b�k�l�_�f�Z�f�b���� �h�k�h�[�_�g�g�h�� �a�Z��
�k�h�a�^�Z�g�b�_���b���i�j�b�f�_�g�_�g�b�_���^�b�g�Z�f�b�q�_�k�d�h�]�h���i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y�ª. 



80 
 

�Z�f�_�j�b�d�Z�g�p�u���g�Z�q�Z�e�b���i�j�h�_�d�l�b�j�h�\�Z�l�v���k�\�h�x���k�b�k�l�_�f�m��ARPANET94�����B���\���^�Z�g�g�h�f���k�e�m�q�Z�_���i�h�e�g�h�k�l�v�x��
�i�h�^�l�\�_�j�`�^�Z�_�l�k�y�� �i�j�b�g�p�b�i���� �Z�\�l�h�j�� �g�_�� �l�h�l���� �d�l�h�� �i�_�j�\�u�c�� �d�j�b�d�g�m�e���� �Z�� �l�h�l���� �d�l�h�� �i�_�j�\�u�c�� �k�^�_�e�Z�e���� �<��
�h�[�s�_�f�����\�u�k�d�Z�a�Z�l�v���b�^�_�x���b���^�h�\�_�k�l�b���_�_���^�h���i�j�Z�d�l�b�q�_�k�d�h�c���j�_�Z�e�b�a�Z�p�b�b�����d�Z�d���]�h�\�h�j�y�l���\���H�^�_�k�k�_�����©�w�l�h��
�^�\�_���[�h�e�v�r�b�_���j�Z�a�g�b�p�u�ª�����L�Z�d���q�l�h���g�Z�r�Z���k�l�j�Z�g�Z���h�i�y�l�v���h�d�Z�a�Z�e�Z�k�v���g�Z���h�[�h�q�b�g�_���f�b�j�h�\�h�]�h���i�j�h�]�j�_�k�k�Z����
�o�h�l�y�� �g�Z�q�b�g�Z�e�Z�� �b�� �d�j�Z�k�b�\�h���� �B�� �a�^�_�k�v�� �f�u�� �i�j�b�[�e�b�`�Z�_�f�k�y�� �d�� �b�a�e�h�`�_�g�b�x�� �d�e�x�q�_�\�h�]�h�� �k�h�[�u�l�b�y����
�d�h�l�h�j�h�_���i�h�\�e�b�y�e�h���g�Z���\�_�k�v���o�h�^���j�Z�a�\�b�l�b�y���\�u�q�b�k�e�b�l�_�e�v�g�h�c���l�_�o�g�b�d�b���\���K�h�\�_�l�k�d�h�f���K�h�x�a�_�� 

�G�Z�^�h�� �k�d�Z�a�Z�l�v���� �q�l�h�� �\�k�_�� �^�h�k�l�Z�l�h�q�g�h�� �f�g�h�]�h�q�b�k�e�_�g�g�u�_�� �W�<�F���� �k�h�a�^�Z�g�g�u�_�� �\�� �K�h�\�_�l�k�d�h�f��
�K�h�x�a�_�� �d�� �k�_�j�_�^�b�g�_�� ����-�o�� �]�h�^�h�\���� �[�u�e�b�� �i�j�h�]�j�Z�f�f�g�h�� �g�_�� �k�h�\�f�_�k�l�b�f�u�� �^�j�m�]�� �k�� �^�j�m�]�h�f���� �g�m��
�_�k�l�_�k�l�\�_�g�g�h�� �a�Z�� �j�_�^�d�b�f�� �b�k�d�e�x�q�_�g�b�_�f���� �h�l�g�h�k�y�s�b�f�k�y�� �d�� �j�Z�a�j�Z�[�h�l�d�Z�f�� �K���:���� �E�_�[�_�^�_�\�Z���� �;���B����
�J�Z�f�_�_�\�Z�� �b�� �f�b�g�k�d�h�c�� �r�d�h�e�u�� �=���I���� �E�h�i�Z�l�h���� �Q�l�h�� �`�_�� �w�l�h�� �h�a�g�Z�q�Z�e�h�"�� �:�� �h�a�g�Z�q�Z�e�h�� �w�l�h�� �l�h���� �q�l�h��
�i�j�h�]�j�Z�f�f�u���� �g�Z�i�b�k�Z�g�g�u�_�� �^�e�y�� �h�^�g�h�c�� �f�Z�r�b�g�u���� �g�_�� �f�h�]�e�b�� �\�u�i�h�e�g�y�l�v�k�y�� �g�Z�� �^�j�m�]�h�c���� �K�e�_�^�k�l�\�b�_�f��
�w�l�h�]�h�� �y�\�e�y�e�k�y�� �^�_�n�b�p�b�l�� �i�j�h�]�j�Z�f�f�g�h�]�h�� �h�[�_�k�i�_�q�_�g�b�y���� �l�Z�d�� �d�Z�d�� �\�h�a�g�b�d�Z�e�Z�� �g�_�h�[�o�h�^�b�f�h�k�l�v��
�k�h�a�^�Z�\�Z�l�v�� �i�j�h�]�j�Z�f�f�g�u�c�� �i�j�h�^�m�d�l�� �g�_�� �l�h�e�v�d�h�� �i�h�^�� �j�_�r�_�g�b�_�� �d�h�g�d�j�_�l�g�h�c�� �a�Z�^�Z�q�b���� �g�h�� �b�� �i�h�^��
�d�h�g�d�j�_�l�g�m�x���W�<�F�����g�Z���d�h�l�h�j�h�c���h�g�Z���[�m�^�_�l���j�_�r�Z�l�v�k�y�� 

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

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

�D�� �k�h�`�Z�e�_�g�b�x���� �\�k�_�� �a�Z�l�j�Z�q�_�g�g�u�_�� �m�k�b�e�b�y�� �g�_�� �m�\�_�g�q�Z�e�b�k�v�� �a�g�Z�q�b�f�u�f�� �d�h�g�_�q�g�u�f��
�j�_�a�m�e�v�l�Z�l�h�f���� �d�� ���������� �]�h�^�m�� �k�l�j�Z�g�Z�� �i�h�e�m�q�b�e�Z�� �W�<�F�� �?�K-������������ �d�h�l�h�j�Z�y�� �y�\�e�y�e�Z�k�v�� �l�h�q�g�h�c�� �d�h�i�b�_�c��
�,�%�0���������� �j�Z�a�j�Z�[�h�l�d�b�� ���������� �]�h�^�Z���� �D�� ���������� �]�h�^�m�� �k�h�]�e�Z�k�g�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�f�� �;���B���� �J�Z�f�_�_�\�Z�� �i�Z�j�d��
�d�h�f�i�v�x�l�_�j�h�\�� �K�h�\�_�l�k�d�h�]�h�� �K�h�x�a�Z�� �g�Z�� �q�_�l�\�_�j�l�v�� �k�h�k�l�h�y�e�� �b�a�� �w�l�b�o�� �W�<�F���� �K�i�j�Z�\�_�^�e�b�\�h�k�l�b���j�Z�^�b��
�k�e�_�^�m�_�l�� �h�l�f�_�l�b�l�v���� �q�l�h�� �?�K-���������� �i�h�� �k�\�h�b�f�� �i�Z�j�Z�f�_�l�j�Z�f�� �[�u�e�Z�� �o�m�`�_���� �q�_�f�� �k�h�\�_�l�k�d�Z�y�� �j�Z�a�j�Z�[�h�l�d�Z��
�©�F�b�g�k�d-�����ª�� 

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

�H�p�_�g�b�\�Z�y�� �i�h�k�e�_�^�k�l�\�b�y�� �i�j�b�g�y�l�h�]�h�� �K�h�\�_�l�k�d�b�f�� �i�j�Z�\�b�l�_�e�v�k�l�\�h�f�� �\�� ���������� �]�h�^�m��
�m�i�j�Z�\�e�_�g�q�_�k�d�h�]�h���j�_�r�_�g�b�y���h���d�h�i�b�j�h�\�Z�g�b�b��IBM������������ �©�f�w�l�j�ª���k�h�\�j�_�f�_�g�g�h�]�h���i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y��
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�W���� �>�_�c�d�k�l�j�Z�� ������������ �± ���������� �]�]����98 �k�d�Z�`�_�l���� �q�l�h�� �i�h�k�l�Z�g�h�\�e�_�g�b�_�� �‹��������-�������� �k�l�Z�e�h�� �©�\�_�e�b�q�Z�c�r�_�c��
�i�h�[�_�^�h�c�� �A�Z�i�Z�^�Z�� �\�� �o�h�e�h�^�g�h�c�� �\�h�c�g�_�ª���� �K�i�j�Z�\�_�^�e�b�\�h�k�l�b�� �j�Z�^�b���� �k�e�_�^�m�_�l�� �k�d�Z�a�Z�l�v���� �q�l�h�� �d�h�j�b�n�_�c�� �g�_��
�l�h�e�v�d�h���©�i�g�m�e�ª���g�Z�k�����q�l�h���\���h�[�s�_�f-�l�h���m�`�_���\�h�r�e�h���\���i�j�b�\�u�q�d�m�����g�h���i�h�i�m�l�g�h���^�h�k�l�Z�e�h�k�v���b���N�J�=�����]�^�_��
�g�Z���i�j�Z�\�b�l�_�e�v�k�l�\�_�g�g�h�f���m�j�h�\�g�_���j�_�d�h�f�_�g�^�h�\�Z�e�b���y�a�u�d���$�/�*�2�/���������\���d�Z�q�_�k�l�\�_���n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�]�h��
�k�j�_�^�k�l�\�Z�� �^�Z�e�v�g�_�c�r�_�]�h�� �j�Z�a�\�b�l�b�y���� �W�l�h�� �b�f�_�e�h�� �k�l�h�e�v�� �`�_�� �i�Z�j�Z�e�b�a�m�x�s�_�_�� �^�_�c�k�l�\�b�_���� �d�Z�d�� �b��
�m�i�h�f�b�g�Z�\�r�_�_�k�y���\�u�r�_���j�_�r�_�g�b�_���i�j�Z�\�b�l�_�e�v�k�l�\�Z���K�K�K�J���h���d�h�i�b�j�h�\�Z�g�b�b�� 

�<�� �a�Z�d�e�x�q�_�g�b�_�� �f�h�`�g�h�� �k�d�Z�a�Z�l�v���� �q�l�h�� �\�u�q�b�k�e�b�l�_�e�v�g�m�x�� �l�_�o�g�b�d�m�� �g�Z�� �A�Z�i�Z�^�_�� �^�\�b�]�Z�e�b�� �l�j�b��
�©�d�b�l�Z�ª���� �g�Z�m�d�Z���� �\�h�_�g�g�h-�i�j�h�f�u�r�e�_�g�g�u�c�� �d�h�f�i�e�_�d�k�� �b�� �[�b�a�g�_�k���� �M�� �g�Z�k�� �i�j�b�� �h�l�k�m�l�k�l�\�b�b�� �[�b�a�g�_�k�Z��
�l�j�_�l�v�y�� �k�h�k�l�Z�\�e�y�x�s�Z�y�� �h�l�k�m�l�k�l�\�h�\�Z�e�Z���� �g�m�� �Z�� �_�k�e�b�� �m�� �\�Z�k�� �\�� �m�i�j�y�`�d�_�� �l�h�e�v�d�h�� �^�\�_�� �e�h�r�Z�^�b���� �l�h�� �d�m�^�Z��
�\�Z�f���k�h�j�_�\�g�h�\�Z�l�v�k�y���k���l�j�h�c�d�h�c�« 
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98 �>�_�c�d�k�l�j�Z �W�^�k�]�_�j�� �<�b�[�_ �± �]�h�e�e�Z�g�^�k�d�b�c�� �m�q�z�g�u�c���� �l�j�m�^�u�� �d�h�l�h�j�h�]�h�� �h�d�Z�a�Z�e�b�� �\�e�b�y�g�b�_�� �g�Z�� �j�Z�a�\�b�l�b�_��
�b�g�n�h�j�f�Z�l�b�d�b�� �b�� �b�g�n�h�j�f�Z�p�b�h�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c���� �h�^�b�g�� �b�a�� �j�Z�a�j�Z�[�h�l�q�b�d�h�\�� �d�h�g�p�_�i�p�b�b�� �k�l�j�m�d�l�m�j�g�h�]�h��
�i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y���� �b�k�k�e�_�^�h�\�Z�l�_�e�v�� �n�h�j�f�Z�e�v�g�h�c�� �\�_�j�b�n�b�d�Z�p�b�b�� �b�� �j�Z�k�i�j�_�^�_�e�z�g�g�u�o�� �\�u�q�b�k�e�_�g�b�c����
�L�v�x�j�b�g�]�h�\�k�d�b�c���e�Z�m�j�_�Z�l�������������������H�d�h�g�q�b�e���n�Z�d�m�e�v�l�_�l���l�_�h�j�_�l�b�q�_�k�d�h�c���n�b�a�b�d�b���E�_�c�^�_�g�k�d�h�]�h���m�g�b�\�_�j�k�b�l�_�l�Z 
(1956). �<�h�� �\�l�h�j�h�c�� �i�h�e�h�\�b�g�_�� ��������-�o�� �]�h�^�h�\�� �\�� �i�h�b�k�d�Z�o�� �i�m�l�_�c�� �h�i�l�b�f�b�a�Z�p�b�b�� �j�Z�a�\�h�^�d�b �i�_�q�Z�l�g�u�o �i�e�Z�l��
�j�Z�a�j�Z�[�h�l�Z�e�� �Z�e�]�h�j�b�l�f�� �i�h�b�k�d�Z�� �d�j�Z�l�q�Z�c�r�_�]�h�� �i�m�l�b�� �g�Z�� �]�j�Z�n�_���� �k�l�Z�\�r�b�c�� �b�a�\�_�k�l�g�u�f�� �d�Z�d�� �©�Z�e�]�h�j�b�l�f��
�>�_�c�d�k�l�j�u�ª�� �>�e�b�l�_�e�v�g�h�_���\�j�_�f�y���j�Z�[�h�l�Z�e���\���d�h�f�i�Z�g�b�b���%�X�U�U�R�X�J�K�V�����<����������-�_���]�h�^�u���\�f�_�k�l�_���k���L�h�g�b���O�h�Z�j�h�f���b��
�G�b�d�e�Z�m�k�h�f�� �<�b�j�l�h�f�� �j�Z�a�j�Z�[�h�l�Z�e�� �h�k�g�h�\�g�u�_�� �i�h�e�h�`�_�g�b�y�� �k�l�j�m�d�l�m�j�g�h�]�h�� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y�� �<�� �i�h�k�e�_�^�g�b�_��
�]�h�^�u�� �`�b�a�g�b�� �i�j�_�i�h�^�Z�\�Z�e�� �\�� �L�_�o�Z�k�k�d�h�f�� �m�g�b�\�_�j�k�b�l�_�l�_�� �I�h�� �f�g�_�g�b�x�� �>�_�c�d�k�l�j�u���� �]�h�k�i�h�^�k�l�\�m�x�s�b�c�� �\��
�d�h�f�i�v�x�l�_�j�g�h�c�� �b�g�^�m�k�l�j�b�b�� �i�h�^�o�h�^�� �d�� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�x�� �d�Z�d�� �d �i�j�h�p�_�k�k�m�� �^�h�k�l�b�`�_�g�b�y�� �j�_�a�m�e�v�l�Z�l�Z��
�f�_�l�h�^�h�f�� �i�j�h�[�� �b�� �h�r�b�[�h�d�� �i�h�j�h�q�_�g���� �i�h�k�d�h�e�v�d�m�� �k�l�b�f�m�e�b�j�m�_�l�� �i�j�h�]�j�Z�f�f�b�k�l�h�\�� �g�_�� �^�m�f�Z�l�v�� �g�Z�^�� �a�Z�^�Z�q�_�c���� �Z��
�i�b�k�Z�l�v���d�h�^�����q�l�h���i�j�b���w�l�h�f���k�h�\�_�j�r�_�g�g�h���g�_���]�Z�j�Z�g�l�b�j�m�_�l���d�h�j�j�_�d�l�g�h�k�l�v���i�j�h�]�j�Z�f�f�����d�h�l�h�j�Z�y���g�_���f�h�`�_�l���[�u�l�v��
�^�h�d�Z�a�Z�g�Z���l�_�k�l�b�j�h�\�Z�g�b�_�f���\���i�j�b�g�p�b�i�_�� �F�g�h�]�h�d�j�Z�l�g�h���i�j�_�^�h�k�l�_�j�_�]�Z�e���h�l���i�h�i�u�l�h�d���i�j�_�\�j�Z�l�b�l�v���j�Z�a�j�Z�[�h�l�d�m��
�i�j�h�]�j�Z�f�f�� �\�� �g�_�d�b�c�� �l�j�b�\�b�Z�e�v�g�u�c�� �i�j�h�p�_�k�k���� �i�h�� �_�]�h�� �f�g�_�g�b�x���� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�_�� �\�� �k�m�l�b�� �k�\�h�_�c�� �± 
�q�j�_�a�\�u�q�Z�c�g�h�� �k�e�h�`�g�Z�y�� �g�Z�m�q�g�Z�y�� �b�� �b�g�`�_�g�_�j�g�Z�y�� �^�_�y�l�_�e�v�g�h�k�l�v���� �b�� �g�b�d�Z�d�b�_�� �g�h�\�u�_�� �f�_�l�h�^�u�� �b�� �b�g�k�l�j�m�f�_�g�l�u��
�g�_�� �k�f�h�]�m�l�� �d�Z�j�^�b�g�Z�e�v�g�h �b�a�f�_�g�b�l�v�� �w�l�h�� �i�h�e�h�`�_�g�b�_�� �± �h�g�b�� �e�b�r�v�� �h�k�\�h�[�h�`�^�Z�x�l�� �i�j�h�]�j�Z�f�f�b�k�l�Z�� �h�l�� �q�Z�k�l�b��
�j�m�l�b�g�g�h�c���j�Z�[�h�l�u�����I�h�i�u�l�d�b���`�_���i�j�_�\�j�Z�l�b�l�v���i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�_���\���i�j�h�k�l�h�_���a�Z�g�y�l�b�_�����^�h�k�l�m�i�g�h�_���d�Z�`�^�h�f�m����
�h�[�j�_�q�_�g�u���g�Z���i�j�h�\�Z�e�� 
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HISTORY OF PROJECT MANAGEMENT IN RUSSIA.  
WHEN DITCHING DANGER, IT IS IMPORTANT NOT TO KILL YOURSELF AGAINST  
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Abstract. The origins of the emergence of project-oriented management in Russia are considered. 
This issue is considered from the point of view of the implementation of a state-level megaproject - the 
development of computer technology. It is shown that the need to automate computations has been ripening 
for a long time and was associated with the fact that the information transfer rate reached a qualitatively new 
level, and, accordingly, the processing speed of this information should have been increased. This could only 
be done with the help of technology. The history of automated computing means from analog technology to 
digital electronic computers is traced. It is shown that the development of digital technology ran into 
significant opposition from the developers of analog technology. The first computers were created by 
initiative groups, within the framework of academic structures and only after successful first experiments in 
creating computers that received government support. The reasons for subsequent failures in this area and the 
influence on this fact of the infamous decision to copy Western developments are analyzed. 

Keywords: history of project management, project-oriented management, megaproject, analog 
computing, digital computing, automated enterprise management systems, national automated system. 
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�h�i�j�_�^�_�e�_�g�g�h�c�� �m�g�b�d�Z�e�v�g�h�k�l�v�x���� �I�_�j�_�c�^�_�f�� �d�� �h�i�b�k�Z�g�b�x�� �j�Z�a�j�Z�[�h�l�Z�g�g�h�c�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�c��
�k�b�k�l�_�f�u�� �^�e�y�� �n�Z�d�m�e�v�l�_�l�Z�� �d�h�f�i�v�x�l�_�j�g�u�o�� �g�Z�m�d�� ���N�D�G���� �N�=�;�H�M�� �<�H�� �©�<�h�j�h�g�_�`�k�d�b�c��
�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l�ª�����©�<�=�M�ª���� 

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

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

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

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

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



90 
 

�^�b�k�p�b�i�e�b�g�_���a�Z���k�_�f�_�k�l�j�� 
1 1 2 2 3 3

1 2 3

,
X T X T X T

A
T T T
� � � �

� 
� � � �

                                                         (1) 

�]�^�_�� ��1,X 2,X 3X �± �h�p�_�g�d�b�� �k�l�m�^�_�g�l�Z�� �g�Z�� �j�m�[�_�`�g�u�o�� �Z�l�l�_�k�l�Z�p�b�y�o����1 2 3, ,T T T  �± �l�j�m�^�h�_�f�d�h�k�l�v�� �w�l�Z�i�h�\��
���k�m�f�f�Z���q�Z�k�h�\�����h�l�\�_�^�_�g�g�u�o���g�Z���Z�m�^�b�l�h�j�g�u�_���a�Z�g�y�l�b�y���b���k�Z�f�h�k�l�h�y�l�_�e�v�g�m�x���j�Z�[�h�l�m���� 

�B�l�h�]�h�\�u�c�� �j�_�a�m�e�v�l�Z�l�� �j�m�[�_�`�g�u�o�� �Z�l�l�_�k�l�Z�p�b�c�� �i�h�� �^�b�k�p�b�i�e�b�g�_�� �a�Z�� �k�_�f�_�k�l�j�� �² �j�_�c�l�b�g�]�h�\�Z�y��
�h�p�_�g�d�Z���: ���� �j�Z�k�k�q�b�l�u�\�Z�_�l�k�y�� �i�h�� �n�h�j�f�m�e�_�� �������� �\�� �� ����-�[�Z�e�e�v�g�h�c�� �r�d�Z�e�_�� ���f�Z�d�k�b�f�Z�e�v�g�Z�y�� �h�p�_�g�d�Z�� �± 50 
�[�Z�e�e�h�\���� �b�� �h�[�t�y�\�e�y�_�l�k�y�� �k�l�m�^�_�g�l�Z�f���� �<�� �l�Z�[�e�� ���� �i�j�b�\�_�^�_�g�u�� �h�p�_�g�d�b�� �j�m�[�_�`�g�h�c�� �Z�l�l�_�k�l�Z�p�b�b�� �i�h�� ����-
�[�Z�e�e�v�g�h�c���r�d�Z�e�_���b���w�d�\�b�\�Z�e�_�g�l�g�u�_���b�f���i�h����-�[�Z�e�e�v�g�h�c���r�d�Z�e�_�� 

 
�L�Z�[�e�b�p�Z�������� 

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

�H�p�_�g�d�Z���i�h������-�[�Z�e�e�v�g�h�c���r�d�Z�e�_ �H�p�_�g�d�Z���i�h����-�[�Z�e�e�v�g�h�c���r�d�Z�e�_ 
�������b���[�h�e�_�_ �h�l�e�b�q�g�h 

35-44 �o�h�j�h�r�h 
25-34 �m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h 
0-24 �g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h 

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

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

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

                                                    
                                                      �^ �`min ,100 ,S A � > � W� �� ��                                                   (2) 

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

�B�l�h�]�h�\�Z�y�� �h�p�_�g�d�Z�� �b�a�f�_�j�y�_�l�k�y�� �\�� ������-�[�Z�e�e�v�g�h�c�� �r�d�Z�e�_���� �Z�� �_�_�� �i�_�j�_�\�h�^�� �\�� �h�[�s�_�i�j�b�g�y�l�m�x�� ��-
�[�Z�e�e�v�g�m�x���r�d�Z�e�m���h�k�m�s�_�k�l�\�e�y�_�l�k�y���\���k�h�h�l�\�_�l�k�l�\�b�b���k���l�Z�[�e�� 2.  

 
�L�Z�[�e�b�p�Z�������� 

�L�Z�[�e�b�p�Z���i�_�j�_�\�h�^�Z���b�l�h�]�h�\�h�c���h�p�_�g�d�b�����b�a��������-�[�Z�e�e�v�g�h�c���r�d�Z�e�u���\����-�[�Z�e�e�v�g�m�x 
�H�p�_�g�d�Z���i�h��������-�[�Z�e�e�v�g�h�c���r�d�Z�e�_ �H�p�_�g�d�Z���i�h����-�[�Z�e�e�v�g�h�c���r�d�Z�e�_ 

�������b���[�h�e�_�_ �h�l�e�b�q�g�h 
70--89 �o�h�j�h�r�h 
50-69 �m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h 
0-49 �g�_�m�^�h�\�e�_�l�\�h�j�b�l�_�e�v�g�h 

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

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

�^�_�d�Z�g�Z�l�Z�����k�n�h�j�f�b�j�h�\�Z�g�u���k�e�_�^�m�x�s�b�_���l�j�_�[�h�\�Z�g�b�y���d���i�j�h�]�j�Z�f�f�g�h�f�m���h�[�_�k�i�_�q�_�g�b�x�� 
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������ �H�k�g�h�\�g�u�_�� �i�j�Z�\�b�e�Z�� �\�u�k�l�Z�\�e�_�g�b�y�� �[�Z�e�e�h�\�� �a�Z�� �j�m�[�_�`�g�u�_�� �Z�l�l�_�k�l�Z�p�b�b�� �k�l�m�^�_�g�l�h�\����
�w�d�a�Z�f�_�g�u���� �a�Z�q�_�l�u�� �b�� �i�j�h�q�b�_�� �n�h�j�f�u�� �h�l�q�_�l�g�h�k�l�b�� �^�h�e�`�g�u�� �k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v�� �i�h�e�h�`�_�g�b�x�� �³�h��
�l�_�d�m�s�_�c�� �b�� �i�j�h�f�_�`�m�l�h�q�g�h�c�� �Z�l�l�_�k�l�Z�p�b�b�� �a�g�Z�g�b�c���� �m�f�_�g�b�c�� �b�� �g�Z�\�u�d�h�\�� �k�l�m�^�_�g�l�h�\�� �\�� �[�Z�e�e�v�g�h-
�j�_�c�l�b�g�]�h�\�h�c�� �n�h�j�f�_�� �g�Z�� �n�Z�d�m�e�v�l�_�l�_�� �d�h�f�i�v�x�l�_�j�g�u�o�� �g�Z�m�d�� �<�h�j�h�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�´���h�l�������������������������]�����>���@�� 

���������<�o�h�^�����Z�\�l�h�j�b�a�Z�p�b�y�����\���\�_�[���i�j�b�e�h�`�_�g�b�_���^�h�e�`�_�g���i�j�h�b�k�o�h�^�b�l�v���q�_�j�_�a���i�j�h�l�h�d�h�e���/�'�$�3����
�l�h���_�k�l�v�����k���i�h�f�h�s�v�x���k�m�s�_�k�l�\�m�x�s�_�c���g�Z���n�Z�d�m�e�v�l�_�l�_���$�F�W�L�Y�H���'�L�U�H�F�W�R�U�\���� 

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

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

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

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

�������=�h�l�h�\�h�_���i�j�h�]�j�Z�f�f�g�h�_���h�[�_�k�i�_�q�_�g�b�_���^�h�e�`�g�h���i�j�_�^�k�l�Z�\�e�y�l�v�����\�_�[-�i�j�b�e�h�`�_�g�b�_��  
�>�e�y�� �j�_�Z�e�b�a�Z�p�b�b�� �^�Z�g�g�h�]�h�� �i�j�h�_�d�l�Z�� �[�u�e�� �\�u�[�j�Z�g�� �y�a�u�d�� �i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y�� �3�\�W�K�R�Q�� �\�_�j�k�b�b��

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

�B�k�i�h�e�v�a�h�\�Z�g�b�_�� �3�\�W�K�R�Q�� �i�h�f�h�]�Z�_�l�� �d�j�Z�c�g�_�� �m�^�h�[�g�h�� �\�u�k�l�j�h�b�l�v�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �f�_�`�^�m��
back-�H�Q�G�� �b�� �I�U�R�Q�W-�H�Q�G�� �q�Z�k�l�y�f�b�� �i�j�h�_�d�l�Z���� �Z�� �l�Z�d�`�_�� �j�_�Z�e�b�a�h�\�Z�l�v�� �\�k�_�� �g�_�h�[�o�h�^�b�f�u�_�� �f�h�^�m�e�b��
�i�j�b�e�h�`�_�g�b�y���� 

�<�_�[-�n�j�_�c�f�\�h�j�d���)�O�D�V�N���[�u�e���\�u�[�j�Z�g���\���d�Z�q�_�k�l�\�_���h�k�g�h�\�u���j�_�Z�e�b�a�m�_�f�h�]�h���i�j�h�_�d�l�Z�����H�k�g�h�\�Z�g�b�_��
�± �e�_�]�d�h�\�_�k�g�h�k�l�v�� �b�� �]�b�[�d�h�k�l�v���� �^�Z�g�g�u�c�� �n�j�_�c�f�\�h�j�d�� �g�_�� �b�f�_�_�l �`�_�k�l�d�h�c�� �k�l�j�m�d�l�m�j�u�� �b�� �i�h�a�\�h�e�y�_�l��
�\�u�[�b�j�Z�l�v�� �f�h�^�m�e�b�� �i�h�^�� �d�h�g�d�j�_�l�g�u�_�� �a�Z�^�Z�q�b�� �b�� �m�k�l�Z�g�Z�\�e�b�\�Z�l�v�� �b�o�� �i�h�� �f�_�j�_�� �g�_�h�[�o�h�^�b�f�h�k�l�b���� �\��
�h�l�e�b�q�b�b���h�l���'�M�D�Q�J�R���� 

�Y�a�u�d���i�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�y���3�\�W�K�R�Q���m�^�h�[�_�g���^�e�y���j�Z�[�h�l�u���k���[�Z�a�Z�f�b���^�Z�g�g�u�o���� 
�<�� �^�Z�g�g�h�f�� �i�j�h�_�d�l�_�� �b�k�i�h�e�v�a�m�_�l�k�y�� �n�j�_�c�f�\�h�j�d�� �)�O�D�V�N���� �^�e�y�� �h�j�]�Z�g�b�a�Z�p�b�b�� �j�Z�[�h�l�u�� �[�Z�a�u��

�^�Z�g�g�u�o�� �[�u�e�� �\�u�[�j�Z�g�Z�� �[�b�[�e�b�h�l�_�d�Z�� �6�4�/�$�O�F�K�H�P�\���� �<�� �d�Z�q�_�k�l�\�_�� �K�M�;�>�� �[�u�e�Z�� �\�u�[�j�Z�g�Z�� �0�\�6�4�/���� �<��
�d�h�g�d�j�_�l�g�h�f���k�e�m�q�Z�_���± �_�_���\�Z�j�b�Z�p�b�y���± �0�D�U�L�D���'�%���i�h�k�e�_�^�g�_�c���\�_�j�k�b�b���� 

�I�j�b���j�Z�a�j�Z�[�h�l�d�_���I�U�R�Q�W-�H�Q�G���q�Z�k�l�b���[�u�e�b���b�k�i�h�e�v�a�h�\�Z�g�u���r�b�j�h�d�h���j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�_���+�7�0�/��
���\���k�h�h�l�\�_�l�k�l�\�b�b���k�h���k�l�Z�g�^�Z�j�l�h�f�������������b���&�6�6�����:�7�)�R�U�P�V��- �h�q�_�g�v���]�b�[�d�Z�y���[�b�[�e�b�h�l�_�d�Z���^�e�y���i�j�h�\�_�j�d�b��
�b�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �n�h�j�f�� �^�e�y�� �\�_�[-�j�Z�a�j�Z�[�h�l�d�b�� �g�Z�� �3�\�W�K�R�Q���� �H�g�� �f�h�`�_�l�� �j�Z�[�h�l�Z�l�v�� �k�� �e�x�[�u�f�� �\�_�[-
�n�j�_�c�f�\�h�j�d�h�f���b���f�_�o�Z�g�b�a�f�h�f���r�Z�[�e�h�g�h�\���� 

�J�_�Z�e�b�a�Z�p�b�y�� �g�Z�� �y�a�u�d�_�� �3�\�W�K�R�Q�� �i�h�a�\�h�e�b�e�Z�� �e�_�]�d�h�� �h�j�]�Z�g�b�a�h�\�Z�l�v�� �k�\�y�a�v�� �E�D�F�N-end �q�Z�k�l�b��
���e�h�]�b�d�Z�� �i�j�h�_�d�l�Z���� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�_�� �[�Z�a�u�� �^�Z�g�g�u�o���� �k�� �I�U�R�Q�W-�H�Q�G�� �q�Z�k�l�v�x�� ���\�_�[�n�h�j�f�u�� �+�7�0�/����
�^�b�g�Z�f�b�q�_�k�d�b�_���k�l�j�m�d�l�m�j�u������ 

LDAP3 �± �[�b�[�e�b�h�l�_�d�Z�� �^�e�y�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �k�� �k�_�j�\�_�j�h�f�� �/�'�$�3���� �j�Z�[�h�l�Z�_�l�� �i�h��
�h�^�g�h�b�f�_�g�g�h�f�m���i�j�h�l�h�d�h�e�m 

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

�I�j�h�]�j�Z�f�f�g�u�_���l�j�_�[�h�\�Z�g�b�y���d���k�_�j�\�_�j�g�h�c���f�Z�r�b�g�_�� 
- �K�_�j�\�_�j���± �$�S�D�F�K�H�����b�e�b���Q�J�L�Q�[�� 
- �B�l�_�j�i�j�_�l�Z�l�h�j�� �3�\�W�K�R�Q�� �\�_�j�k�b�b�� �g�_�� �g�b�`�_�� �������� �k�� �f�h�^�m�e�y�f�b����SQLAlchemy; Flask ; Flask-

Login; Flask-SQLAlchemy; PyMySQL; MySQL-connector; MySQL-connector-python; WTForms; 
WTForms-Alchemy; LDAP �������K�M�;�>��MySQL >5.8. 

�I�j�h�]�j�Z�f�f�g�u�_�� �l�j�_�[�h�\�Z�g�b�y�� �d�� �f�Z�r�b�g�_���� �g�Z�� �d�h�l�h�j�h�c�� �[�m�^�_�l�� �\�_�k�l�b�k�v�� �j�Z�a�j�Z�[�h�l�d�Z����
�a�Z�d�e�x�q�Z�_�l�k�y���\���g�Z�e�b�q�b�b���l�Z�d�b�o���i�j�h�]�j�Z�f�f�g�u�o���k�j�_�^�k�l�\���d�Z�d����IDE Pycharm; MySQL Workbench.  
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�������H�[�s�Z�y���k�o�_�f�Z���i�j�b�e�h�`�_�g�b�y 
�G�Z�]�e�y�^�g�h�� �h�[�t�y�k�g�b�l�v�� �n�m�g�d�p�b�h�g�Z�e�� �b�g�n�h�j�f�Z�p�b�h�g�g�h�c�� �k�b�k�l�_�f�u�� �i�h�a�\�h�e�y�_�l�� �� �^�b�Z�]�j�Z�f�f�Z����

�\�Z�j�b�Z�g�l�h�\���b�k�i�h�e�v�a�h�\�Z�g�b�y�����8�V�H���&�D�V�H�����b�g�n�h�j�f�Z�p�b�h�g�g�h�c���k�b�k�l�_�f�u���� 
�I�j�_�`�^�_���\�k�_�]�h���h�l�f�_�l�b�f�����q�l�h���k���k�b�k�l�_�f�h�c���\�a�Z�b�f�h�^�_�c�k�l�\�m�x�l�������Z�d�l�h�j�Z�� 
- �k�l�m�^�_�g�l�� 
-  �i�j�_�i�h�^�Z�\�Z�l�_�e�v�� 
-  �Z�^�f�b�g�b�k�l�j�Z�l�h�j�����k�_�d�j�_�l�Z�j�v������ 
�>�_�c�k�l�\�b�y���d�Z�`�^�h�]�h���Z�d�l�h�j�Z���o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y���\���a�Z�\�b�k�b�f�h�k�l�b���h�l���_�]�h���j�h�e�b���� 
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Abstract.  This work is devoted to the problem of automating the processes of accounting and 

processing the results of university students' progress in a point-rating form. The article discusses the main 
features of the organization of the point-rating system, describes the mechanisms and processes. The general 
characteristic of the web application for the accounting of progress is presented: the roles of users, the 
method of authorization into the system, the general scheme of the application, emphasizing that it 
corresponds to the classic three-tier architecture, are described. The result of the work done is an information 
system that automates the following business processes associated with maintaining student certification 
sheets: entering information about progress, generating summary results. The end result is a simple, user-
friendly and intuitive application that meets the needs of all users of the system: student, teacher and 
secretary. 
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�D�b�[�_�j�g�_�l�b�q�_�k�d�Z�y�� �i�h�^�k�b�k�l�_�f�Z�� �i�j�_�^�k�l�Z�\�e�y�_�l�� �k�h�[�h�c�� �d�h�f�i�e�_�d�k�� �i�j�h�]�j�Z�f�f�g�u�o�� �k�j�_�^�k�l�\����
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- �h�i�j�_�^�_�e�y�x�l�k�y���a�g�Z�q�_�g�b�y���^�h�e�_�c�����\�u�^�_�e�y�_�f�u�o���g�Z���w�e�_�f�_�g�l�u���\�u�[�j�Z�g�g�u�o���Z�d�l�b�\�h�\�� 
- �h�i�j�_�^�_�e�_�g�b�_���^�e�b�l�_�e�v�g�h�k�l�b���b�g�\�_�k�l�b�j�h�\�Z�g�b�y�� 
- �h�i�j�_�^�_�e�_�g�b�_���p�_�e�_�\�h�]�h���g�Z�a�g�Z�q�_�g�b�y���b�g�\�_�k�l�b�j�h�\�Z�g�b�y�� 
- �a�Z�^�Z�z�l�k�y���i�j�b�_�f�e�_�f�u�c�����l�j�_�[�m�_�f�u�c�����m�j�h�\�_�g�v���j�b�k�d�Z�� 
�<�� �b�g�l�_�j�_�k�Z�o�� �f�b�d�j�h�i�j�h�]�g�h�a�b�j�h�\�Z�g�b�y��- �\�l�h�j�h�c�� �k�l�Z�^�b�b�� �l�b�i�h�\�h�]�h�� �i�j�h�p�_�k�k�Z�� �m�i�j�Z�\�e�_�g�b�y��

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

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

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

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

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

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

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

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

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

�G�Z�� �q�_�l�\�z�j�l�h�c�� �k�l�Z�^�b�b�� �l�b�i�h�\�h�]�h�� �i�j�h�p�_�k�k�Z�� �m�i�j�Z�\�e�_�g�b�y�� �B�I�H���� �j�_�r�Z�x�l�k�y�� �k�e�_�^�m�x�s�b�_��
�h�k�g�h�\�g�u�_���a�Z�^�Z�q�b�� 

- �i�j�h�\�h�^�b�l�k�y���j�Z�k�q�z�l���l�_�d�m�s�_�c���^�h�o�h�^�g�h�k�l�b���B�I�H�� 
- �i�j�h�\�h�^�b�l�k�y�� �j�Z�k�q�z�l�� �i�j�h�]�g�h�a�g�u�o�� ���d�j�Z�l�d�h�k�j�h�q�g�u�o���� �k�j�_�^�g�_�k�j�h�q�g�u�o���� �^�h�e�]�h�k�j�h�q�g�u�o����

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

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

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

- �h�[�_�k�i�_�q�b�\�Z�_�l�k�y�� �i�h�e�m�q�_�g�b�_�� �b�g�n�h�j�f�Z�p�b�b�� �h�� �k�h�k�l�h�y�g�b�b�� �b�e�b�� �b�a�f�_�g�_�g�b�b�� �\�e�b�y�g�b�y��
�w�d�h�g�h�f�b�q�_�k�d�h�c�� �h�[�k�l�Z�g�h�\�d�b�� �\�� �f�b�j�_�� �g�Z�� �J�P�;���� �b�� �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �g�Z�� �p�_�g�u�� ���b�o�� �^�b�g�Z�f�b�d�m����
�w�e�_�f�_�g�l�h�\���Z�d�l�b�\�h�\�����\�o�h�^�y�s�b�o���\���k�h�k�l�Z�\���B�I�H�� 

- �h�p�_�g�b�\�Z�_�l�k�y�� �n�b�g�Z�g�k�h�\�h�_�� �k�h�k�l�h�y�g�b�_�� �h�j�]�Z�g�b�a�Z�p�b�b�� �\�� �q�Z�k�l�b�� �^�Z�e�v�g�_�c�r�_�c�� �i�h�^�^�_�j�`�d�b��
���n�b�g�Z�g�k�b�j�h�\�Z�g�b�y�����B�I�H�� 

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

�K�j�_�^�b�� �h�[�s�_�]�h�� �i�_�j�_�q�g�y�� �a�Z�^�Z�q���� �j�_�r�Z�_�f�u�o�� �\�� �j�Z�f�d�Z�o�� �l�b�i�h�\�h�]�h�� �i�j�h�p�_�k�k�Z�� �m�i�j�Z�\�e�_�g�b�y��
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�B�I�H�� �i�j�b�k�m�l�k�l�\�m�x�l�� �\�k�_�� �l�b�i�u�� �a�Z�^�Z�q���� �i�j�_�^�k�l�Z�\�e�_�g�g�u�o�� �g�Z�� �j�b�k�������� �B�A���� �J�A�� �b�� �B�J�A���� �:�\�l�h�j�u���g�_��
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- �]�b�[�d�h�k�l�v�� 
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- �i�h�\�u�r�_�g�b�_���m�l�h�f�e�y�_�f�h�k�l�b�� 
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�w�n�n�_�d�l�� �^�Z�g�g�h�]�h�� �k�\�h�c�k�l�\�Z�� �[�u�e�� �f�b�g�b�f�Z�e�_�g���� �W�l�h�� �y�\�e�y�_�l�k�y�� �^�h�k�l�Z�l�h�q�g�h�� �k�e�h�`�g�h�c�� �b�� �l�j�m�^�g�h�c��
�a�Z�^�Z�q�_�c���� �K�e�h�`�g�h�k�l�v�� �b�� �l�j�m�^�g�h�k�l�v�� �a�Z�d�e�x�q�Z�x�l�k�y�� �\�� �l�h�f���� �q�l�h�� �]�e�m�[�b�g�g�h�]�h�� �b�a�m�q�_�g�b�y�� �^�Z�g�g�h�]�h��
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Abstract. In this article, the investment decision support system is presented as a sociokiberphysical 
system, including cyber physical and social subsystems. It was established that the purpose of this system is to 
manage the investment portfolio of the organization, formed in the interests of profit at a given level of risk. It is 
shown that the typical process of managing the investment portfolio of the organization is multi-stage and multi-
task. Are distinguished from solvable tasks information, information calculating, settlement and psychological. 
A negative aspect of solving psychological problems of choosing decision-making person due to the presence of 
the property of psychological unpredictability is shown. It is proposed to replace psychological tasks with 
artificial intelligence. 
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�h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�]�h���m�i�j�Z�\�e�_�g�b�y  
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`�����H-mail: tatianagl1956@mail.ru�����l�_�e����������-473-2-07-22-20 

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

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

 
�D�e�x�q�_�\�u�_���k�e�h�\�Z�����m�i�j�Z�\�e�_�g�b�_�����j�b�k�d�b�����^�b�Z�]�g�h�k�l�b�d�Z. 

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

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

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

�<�� �h�k�g�h�\�_�� �d�Z�`�^�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b�� �^�h�e�`�g�h�� �g�Z�o�h�^�b�l�v�k�y�� �p�_�e�_�i�h�e�Z�]�Z�g�b�_���� �d�h�l�h�j�h�_��
�h�[�y�a�Z�l�_�e�v�g�h�� �^�h�e�`�g�h�� �j�Z�k�k�f�Z�l�j�b�\�Z�l�v�� �d�h�f�i�e�_�d�k�g�u�c�� �i�h�^�o�h�^�� �d�� �j�b�k�d-�f�_�g�_�^�`�f�_�g�l�m�� �b�� �k�h�a�^�Z�g�b�_��
�j�Z�a�\�b�l�b�y���b���]�j�Z�f�h�l�g�h�_���i�h�k�l�j�h�_�g�b�_���k�l�j�Z�l�_�]�b�c���h�j�]�Z�g�b�a�Z�p�b�b�����W�l�h���i�j�h�b�k�o�h�^�b�l���\���h�k�g�h�\�g�h�f���a�Z���k�q�z�l��
�h�[�_�k�i�_�q�_�g�b�_�� �g�Z�o�h�`�^�_�g�b�y�� �m�j�h�\�g�y�� �j�b�k�d�Z�� �\�� �a�Z�^�Z�g�g�u�o�� �]�j�Z�g�b�p�Z�o�� �<�� �k�h�\�j�_�f�_�g�g�h�f�� �[�b�a�g�_�k�_�� �\�k�z��
�q�Z�s�_�� �i�j�b�f�_�g�y�_�l�k�y�� �m�i�j�Z�\�e�_�g�b�_�� �b�k�d�Z�f�b�� �h�k�g�h�\�Z�g�g�h�_�� �g�Z�� �^�b�n�n�_�j�_�g�p�b�j�h�\�Z�g�g�h�f�� �i�h�^�o�h�^�_, �l���_����
�g�_�h�[�o�h�^�b�f�h�k�l�b�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �k�h�[�k�l�\�_�g�g�h�]�h�� �d�h�f�i�e�_�d�k�g�h�]�h�� �i�h�^�o�h�^�Z���� �h�[�e�Z�^�Z�x�s�_�]�h��
�h�l�e�b�q�b�l�_�e�v�g�u�f�b�� �i�j�b�_�f�Z�f�b�� �\�h�a�^�_�c�k�l�\�b�y�� �g�Z�� �h�[�t�_�d�l�u�� �j�b�k�d�Z���� �l���d���� �w�l�h�� �i�h�a�\�h�e�y�_�l��
�f�b�g�b�f�b�a�b�j�h�\�Z�l�v���a�Z�\�b�k�b�f�h�k�l�v���h�l���\�g�_�r�g�b�o���b���\�g�m�l�j�_�g�g�b�o���n�Z�d�l�h�j�h�\���a�Z���k�q�_�l [5]: 

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

 

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

�k�i�h�k�h�[�k�l�\�m�_�l�� �k�g�b�`�_�g�b�x�� �\�_�j�h�y�l�g�h�k�l�b�� �g�Z�k�l�m�i�e�_�g�b�y�� �g�_�[�e�Z�]�h�i�j�b�y�l�g�u�o�� �k�h�[�u�l�b�c�� 
�<�k�z�� �w�l�h�� �]�h�\�h�j�b�l�� �h�� �l�h�f, �q�l�h�� �k�h�\�j�_�f�_�g�g�Z�y�� �k�b�k�l�_�f�Z�� �m�i�j�Z�\�e�_�g�b�y�� �j�b�k�d�h�f��- �w�l�h�� �k�e�h�`�g�u�c��
�f�g�h�]�h�m�j�h�\�g�_�\�u�c���i�j�h�p�_�k�k, �d�h�l�h�j�u�c���l�j�_�[�m�_�l���i�h�k�l�h�y�g�g�h�]�h���d�h�g�l�j�h�e�y���b���m�q�Z�k�l�b�y���\�k�_�o���k�l�j�m�d�l�m�j�g�u��
�i�h�^�j�Z�a�^�_�e�_�g�b�c �h�j�]�Z�g�b�a�Z�p�b�b, �k�i�h�k�h�[�k�l�\�m�x�s�b�_ �k�\�h�_�\�j�_�f�_�g�g�h�� �\�e�b�y�l�v�� �g�Z�� �k�m�s�_�k�l�\�m�x�s�b�_�� �b��
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�<�k�z�� �\�u�r�_�k�d�Z�a�Z�g�g�h�_�� �i�h�a�\�h�e�y�_�l�� �h�i�b�k�Z�l�v�� �k�h�a�^�Z�g�b�_�� �k�b�k�l�_�f�u�� �m�i�j�Z�\�e�_�g�b�_���j�b�k�d�Z�f�b�� �d�Z�d��
�h�k�h�[�_�g�g�m�x �m�k�l�h�c�q�b�\�m�x�� �d�h�g�k�l�j�m�d�p�b�x, �d�h�l�h�j�Z�y�� �i�h�a�\�h�e�y�_�l�� �i�j�b�� �]�j�Z�f�h�l�g�h�f�� �i�j�b�g�y�l�b�_��
�m�i�j�Z�\�e�_�g�q�_�k�d�b�o�� �j�_�r�_�g�b�c�� �h�i�_�j�Z�l�b�\�g�h�� �k�h�a�^�Z�l�v�� �^�_�c�k�l�\�_�g�g�m�x���� �i�j�h�^�m�d�l�b�\�g�m�x �i�j�h�p�_�^�m�j�m��
�m�i�j�Z�\�e�_�g�b�y���j�b�k�d�Z�f�b�����g�Z�q�b�g�Z�l�v���d�h�l�h�j�m�x �g�_�h�[�o�h�^�b�f�h���k���Z�g�Z�e�b�a�Z���b���i�h�g�b�f�Z�g�b�y���g�Z���d�Z�d�h�c���k�l�Z�^�b�b��
�k�l�Z�g�h�\�e�_�g�b�y�� �k�b�k�l�_�f�u�� �j�b�k�d-�f�_�g�_�^�`�f�_�g�l�Z�� �g�Z�o�h�^�b�l�v�k�y�� �h�j�]�Z�g�b�a�Z�p�b�y���� �W�l�h�l�� �f�h�f�_�g�l�� �Z�g�Z�e�b�a�Z��
�h�q�_�g�v�� �\�Z�`�_�g�� �^�e�y�� �h�j�]�Z�g�b�a�Z�p�b�b�� �b�� �i�h�^�o�h�^�b�l�v�� �d�� �g�_�f�m�� �g�_�h�[�o�h�^�b�f�h�� �k�� �i�h�e�g�h�c�� �q�_�k�l�g�h�k�l�v�x�� �b��
�k�_�j�v�_�a�g�h�k�l�v�x�����l�Z�d���b�f�_�g�g�h���g�Z���w�l�h�f���w�l�Z�i�_���i�j�h�b�k�o�h�^�b�l���h�k�h�a�g�Z�g�b�_���m�j�h�\�g�y���k�\�h�_�]�h���k�l�Z�g�h�\�e�_�g�b�y���b��
�\�a�j�h�k�e�_�g�b�y���� �\�� �i�h�e�g�h�c�� �f�_�j�_�� �j�Z�k�d�j�u�\�Z�x�l�k�y�� �\�h�i�j�h�k�u���� �d�Z�k�Z�x�s�b�_�k�y�� �i�h�k�l�j�h�_�g�b�y�� �k�b�k�l�_�f�u��
�m�i�j�Z�\�e�_�g�b�y���j�b�k�d�Z�f�b�����n�h�j�f�b�j�m�x�l�k�y���a�Z�d�h�g�u���b���k�i�h�k�h�[�u���d�h�g�l�j�h�e�y���a�Z���b�o���k�h�[�e�x�^�_�g�b�_�f [1]. 
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�I�h�k�e�_�� �h�i�j�_�^�_�e�_�g�b�y�� �g�Z�� �l�_�d�m�s�b�c�� �f�h�f�_�g�l�� �\�j�_�f�_�g�b�� �m�j�h�\�g�y �a�j�_�e�h�k�l�b�� �h�j�]�Z�g�b�a�Z�p�b�b����
�g�_�h�[�o�h�^�b�f�h�� �i�j�h�\�_�k�l�b�� �Z�g�Z�e�b�a�� �k�h�k�l�h�y�g�b�y�� �g�Z �l�_�d�m�s�b�c�� �f�h�f�_�g�l�� �\�j�_�f�_�g�b�� �b�� �i�h�g�y�l�v���� �d�Z�d�b�_��
�k�m�s�_�k�l�\�m�x�l���k�e�Z�[�u�_���f�_�k�l�Z, �\���d�h�l�h�j�u�o���^�Z�e�v�r�_���\�h�a�f�h�`�g�h���\�h�a�g�b�d�g�h�\�_�g�b�_���j�b�k�d�h�\�h�c���k�b�l�m�Z�p�b�b. �K��
�w�l�h�c�� �p�_�e�v�x�� �i�j�_�^�e�Z�]�Z�_�l�k�y�� �j�Z�k�k�f�h�l�j�_�l�v�� �Z�e�]�h�j�b�l�f�� �^�b�Z�]�g�h�k�l�b�d�b�� �k�b�k�l�_�f�u�� �j�b�k�d-�f�_�g�_�^�`�f�_�g�l�Z�� �g�Z��
�i�j�_�^�i�j�b�y�l�b�b���i�j�_�^�k�l�Z�\�e�_�g�g�u�c �g�Z���j�b�k�� 2. 
 

 
 �J�b�k�� �������I�h�j�y�^�h�d���^�b�Z�]�g�h�k�l�b�d�b���j�b�k�d-�f�_�g�_�^�`�f�_�g�l�Z���h�j�]�Z�g�b�a�Z�p�b�b 
 

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

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

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

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

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

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

�N�Z�d�l�b�q�_�k�d�Z�y��
�h�p�_�g�d�Z��
�w�n�n�_�d�l�b�\�g�h�k�l�b��
�m�i�j�Z�\�e�_�g�b�y��
�j�b�k�d�Z�f�b 

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

�<�u�^�_�e�_�g�b�_���a�h�g���j�b�k�d�Z 

�I�h�g�b�f�Z�g�b�_���b��
�i�j�b�g�y�l�b�_���f�Z�k�r�l�Z�[�Z��
�j�b�k�d�Z 

�J�Z�a�\�b�l�b�_���k�l�j�Z�l�_�]�b�b��
�j�_�Z�]�b�j�h�\�Z�g�b�y���g�Z���j�b�k�d 

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

�F�h�g�b�l�h�j�b�g�]���b��
�h�k�m�s�_�k�l�\�e�_�g�b�_��
�d�h�g�l�j�h�e�y 

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

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

�� 
L ��̂:�’ 
H���k�_�v�;,                                                               (1) 
 

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

�I�j�b�� �j�Z�k�q�z�l�_�� �a�Z�l�j�Z�l�� �g�Z�� �k�b�k�l�_�f�m�� �j�b�k�d-�f�_�g�_�^�`�f�_�g�l���� �\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �g�_�h�[�o�h�^�b�f�h��
�j�Z�k�k�q�b�l�Z�l�v�� �m�j�h�\�_�g�v�� �a�Z�l�j�Z�l�� �i�h�� �d�Z�`�^�h�f�m�� �h�l�^�_�e�v�g�h�f�m�� �j�_�k�m�j�k�m���� �Z�� �l�Z�d�� �`�_�� �i�j�h�b�a�\�_�k�l�b�� �Z�g�Z�e�b�a��
�a�Z�l�j�Z�l���g�Z���Z�g�Z�e�h�]�b�q�g�u�c���j�_�k�m�j�k�����Z���a�Z�l�_�f���j�Z�k�k�q�b�l�Z�l�v���b�o���k�m�f�f�m�� �W�l�h���f�h�`�g�h���k�^�_�e�Z�l�v���i�h���n�h�j�f�m�e�_��
2 [1]: 
 

�� 
L �Ã �:�� �k�g
H�� �g�;
�l
�g�@�5  ,                                                         (2) 

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

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

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

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

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

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

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

 
 

�J�b�k�����������F�Z�l�j�b�p�Z���\�_�j�h�y�l�g�h�k�l�v���i�h�k�e�_�^�k�l�\�b�_ 
 

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

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

�J�_�Z�e�b�a�Z�p�b�y���k�l�j�Z�l�_�]�b�b���b���h�k�m�s�_�k�l�\�e�_�g�b�_���d�h�g�l�j�h�e�y�� 
�K�e�_�^�m�x�s�b�f�� �w�l�Z�i�h�f�� �^�b�g�Z�f�b�d�b �k�b�k�l�_�f�u�� �j�b�k�d-�f�_�g�_�^�`�f�_�g�l�Z �y�\�e�y�_�l�k�y�� �j�_�Z�e�b�a�Z�p�b�y�� �b��

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

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

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

�H�p�_�g�d�Z���w�n�n�_�d�l�b�\�g�h�k�l�b���m�i�j�Z�\�e�_�g�b�y���j�b�k�d�Z�f�b.  
�I�h�k�e�_�� �l�h�]�h�� �d�Z�d�� �j�_�Z�e�b�a�h�\�Z�e�Z�k�v�� �k�b�k�l�_�f�Z�� �j�b�k�d-�f�_�g�_�^�`�f�_�g�l�Z, �g�_�h�[�o�h�^�b�f�h�� �i�j�h�b�a�\�_�k�l�b��

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

�¿�7
L �7
F�7�® ,                                                                    (3) 
 

�7�®- �n�Z�d�l�b�q�_�k�d�Z�y�� �\�_�e�b�q�b�g�Z�� �a�Z�l�j�Z�l���� �i�h�k�e�_�� �j�_�Z�e�b�a�Z�p�b�b�� �f�_�j�h�i�j�b�y�l�b�c�� �i�h�� �m�i�j�Z�\�e�_�g�b�x��
�j�b�k�d�Z�f�b�� 

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

�f�_�j�h�i�j�b�y�l�b�c�� �i�h�� �j�b�k�d-�f�_�g�_�^�`�f�_�g�l�m���� �b�� �l�_�f�� �k�Z�f�u�f�� �i�h�e�m�q�Z�y�� �a�g�Z�q�_�g�b�_�� �w�d�h�g�h�f�b�q�_�k�d�h�c��
�w�n�n�_�d�l�b�\�g�h�k�l�b�� �m�i�j�Z�\�e�_�g�b�_ �j�b�k�d�Z�f�b (�7�;���� �>�Z�g�g�u�c�� �i�h�d�Z�a�Z�l�_�e�v�� �h�i�b�k�u�\�Z�_�l�� �j�_�Z�e�v�g�h�_�� �a�g�Z�q�_�g�b�_��
�k�g�b�`�_�g�b�y���m�[�u�l�d�Z���k���m�q�z�l�h�f���a�Z�l�j�Z�l���g�Z���i�j�h�\�_�^�_�g�b�_���f�_�j�h�i�j�b�y�l�b�c���i�h���m�i�j�Z�\�e�_�g�b�x���j�b�k�d�Z�f�b�� 

 
�� 
L �¿�� 
F �� .                                                                      (4) 
 

�?�k�e�b�� �k�h�i�h�k�l�Z�\�b�l�v�� �a�g�Z�q�_�g�b�_�� �i�j�b�[�u�e�b, �d�h�l�h�j�m�x�� �h�j�]�Z�g�b�a�Z�p�b�y���i�h�e�m�q�b�l�� �i�h�k�e�_�� �\�g�_�^�j�_�g�b�y��
�Z�g�l�b�j�b�k�d�h�\�u�o�� �f�_�j�h�i�j�b�y�l�b�c�� �d�h �\�k�_�f�� �a�Z�l�j�Z�l�Z�f, �d�h�l�h�j�u�_�� �h�g�Z�� �i�h�g�_�k�e�Z�� �^�e�y�� �j�_�Z�e�b�a�Z�p�b�b�� �^�Z�g�g�h�c 
�k�b�k�l�_�f�u���m�i�j�Z�\�e�_�g�b�y, �l�h���f�u���i�h�e�m�q�b�f���a�g�Z�q�_�g�b�_���w�d�h�g�h�f�b�q�_�k�d�h�c���w�n�n�_�d�l�b�\�g�h�k�l�b���k�b�k�l�_�f�u �j�b�k�d-
�f�_�g�_�^�`�f�_�g�l�Z [1]: 
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 ̂,                                                                             (5) 

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

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

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

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

�f�_�g�_�^�`�f�_�g�l�h�f���� �f�h�`�g�h�� �\�g�_�k�l�b�� �b�a�f�_�g�_�g�b�y���� �W�l�h�� �i�j�h�b�k�o�h�^�b�l�� �k�� �p�_�e�v�x�� �Z�^�Z�i�l�Z�p�b�b�� �b�� �]�b�[�d�h�k�l�b��
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Abstract. The article presents an algorithm for diagnosing the risk management system of enterprises, 
taking into account the goals and development strategy, as well as the maturity levels of the risk management 
system in the organization. This algorithm allows you to visually identify weaknesses and develop an 
operational management system, which will serve as the basis for the further development of the organization's 
activities in a modern business, taking into account the risks of the external and internal environment. 

Key words: management, risks, diagnostics 

References 

1. Atapina, NV Diagnostics of the organization's risk management system / NV 
Atapina. - Text: direct // Young scientist. - 2014. - No. 5 (64). - S. 244-246. 

2. Burkov V.N., Burkova I.V. Digital economy and smart management mechanisms // 
Project and program management. Magazine: "Project and Program Management" - �1�R�����������������������‹��
Grebennikov Publishing House) - 2018. - No. 2. - pp. 118-124 

3. Burkov V.N., Nasonova T.V., Barkalov S.A., Meshcheryakova T.V. Mathematical 
models in the technology of development management systems development // Economics and 
management of control systems. 2017.Vol. 26, No. 4, pp. 61-70. 

4. Zokirzhonov, MR Organizational features of financial risk management at 
enterprises / MR Zokirzhonov. - Text: direct // Young scientist. - 2016. - No. 8 (112). - S. 543-546. 

5.  Zubachev, DN Peculiarities of risk management at the enterprise / DN Zubachev. - 
Text: direct // Young scientist. - 2018. - No. 14 (200). - S. 181-184. 

6. Poryadina V.L., Burkov V.N., Barkalov S.A. Competitive Mechanisms of the 
Functioning of Social and Economic Systems // MATEC WEB OF CONFERENCES. 2018. 
Volume 170, 2018. S. 01122. 



115 

�M�>�D��65.011.56 

�F�?�O�:�G�B�A�F�U���>�?�L�:�E�B�A�:�P�B�B���B���D�H�G�P�?�G�L�J�:�P�B�B���D�:�E�?�G�>�:�J�G�U�O���=�J�:�N�B�D�H�< 

�<���?�����;�_�e�h�m�k�h�\�����L���;�����O�Z�j�b�l�h�g�h�\�Z�����>���<�����>�h�j�h�n�_�_�\101

�;�_�e�h�m�k�h�\���<�Z�^�b�f���?�\�]�_�g�v�_�\�b�q�������<�h�j�h�g�_�`�k�d�b�c�����]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���l�_�o�g�b�q�_�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l�� �d�Z�g�^�b�^�Z�l��
�l�_�o�g�b�q�_�k�d�b�o�� �g�Z�m�d���� �^�h�p�_�g�l���� �� �a�Z�\�_�^�m�x�s�b�c�� �d�Z�n�_�^�j�h�c�� �d�b�[�_�j�g�_�l�b�d�b�� �\�� �k�b�k�l�_�f�Z�o�� �h�j�]�Z�g�b�a�Z�p�b�h�g�g�h�]�h��
�m�i�j�Z�\�e�_�g�b�y 
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`����e-mail: belousov@vgasu.vrn.ru�����l�_�e������+7-473-276-40-07 
�O�Z�j�b�l�h�g�h�\�Z�� �L�Z�f�Z�j�Z �;�h�j�b�k�h�\�g�Z���� �<�h�j�h�g�_�`�k�d�b�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �l�_�o�g�b�q�_�k�d�b�c�� �m�g�b�\�_�j�k�b�l�_�l����
�d�Z�g�^�b�^�Z�l���l�_�o�g�b�q�_�k�d�b�o���g�Z�m�d�����^�h�p�_�g�l�����^�h�p�_�g�l���d�Z�n�_�^�j�u�� �d�Z�^�Z�k�l�j�Z���g�_�^�\�b�`�b�f�h�k�l�b�����a�_�f�e�_�m�k�l�j�h�c�k�l�\�Z��
�b���]�_�h�^�_�a�b�b 
�J�h�k�k�b�y�� �]�����<�h�j�h�g�_�`�����H-mail: haritonova.toma@yandex.ru�����l�_�e����������-473- 271-50-72 
�>�h�j�h�n�_�_�\�� �>�f�b�l�j�b�c�� �<�Z�e�_�j�b�_�\�b�q���� �<�h�j�h�g�_�`�k�d�b�c�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �l�_�o�g�b�q�_�k�d�b�c�� �m�g�b�\�_�j�k�b�l�_�l����
�Z�k�i�b�j�Z�g�l���d�Z�n�_�^�j�u���m�i�j�Z�\�e�_�g�b�y�� 
�J�h�k�k�b�y�����]�����<�h�j�h�g�_�`�����H-mail: �X�S�U�B�V�W�U�R�\�B�N�D�I�#�Y�J�D�V�X���Y�U�Q���U�X�����l�_�e����������-473-276-40-07 

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

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

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

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

�‹  �;�_�e�h�m�k�h�\ �<���?�������O�Z�j�b�l�h�g�h�\�Z���L���;�������>�h�j�h�n�_�_�\���>���<������������1 

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

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



116 
 

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

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

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

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

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

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

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

 
�& 
L �s 
F

�5

�à
�Ã �Å

�á�Ô

�à
�Ü�@�5�á.                                                          (1) 

 
�]�^�_      i=(1, 2, 3, ..., �l�����²  �\�b�^�u���j�Z�[�h�l���� 

�J�Ü; �²  �k�m�f�f�Z�j�g�h�_���q�b�k�e�h���q�Z�k�l�g�u�o���n�j�h�g�l�h�\���^�e�y��i-�]�h���\�b�^�Z���j�Z�[�h�l���� 
L �²  �q�b�k�e�h���h�[�t�_�d�l�h�\���\���i�j�h�_�d�l�b�j�m�_�f�h�f���]�j�Z�n�b�d�_�� 
�K�l�_�i�_�g�v�� �^�_�l�Z�e�b�a�Z�p�b�b��D=O �k�h�h�l�\�_�l�k�l�\�m�_�l�� �d�Z�e�_�g�^�Z�j�g�h�f�m�� �i�e�Z�g�m���� �\�� �d�h�l�h�j�h�f�� �q�Z�k�l�g�u�c��

�n�j�h�g�l�� �j�Z�[�h�l�� �i�j�_�^�k�l�Z�\�e�_�g�� �h�^�g�b�f�� �h�[�t�_�d�l�h�f���� �K�� �\�h�a�j�Z�k�l�Z�g�b�_�f�� �\�_�e�b�q�b�g�u��D �j�Z�a�f�_�j�u�� �q�Z�k�l�g�u�o��
�n�j�h�g�l�h�\�� �j�Z�[�h�l�� �m�f�_�g�v�r�Z�x�l�k�y�� �^�h�� �g�_�d�h�l�h�j�h�]�h�� �i�j�_�^�_�e�Z���� �m�q�b�l�u�\�Z�x�s�_�]�h�� �f�Z�d�k�b�f�Z�e�v�g�h��
�^�h�i�m�k�l�b�f�m�x�� �d�h�g�p�_�g�l�j�Z�p�b�x�� �j�_�k�m�j�k�h�\�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_���� �A�Z�� �w�l�b�f�� �i�j�_�^�_�e�h�f�� �k�g�b�`�Z�_�l�k�y��
�b�g�l�_�g�k�b�\�g�h�k�l�v���\�u�i�h�e�g�_�g�b�y���j�Z�[�h�l���b�a-�a�Z���h�k�h�[�h���k�l�_�k�g�_�g�g�u�o���m�k�e�h�\�b�c���i�j�h�b�a�\�h�^�k�l�\�Z�����I�j�_�^�_�e�v�g�h�_��
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�g�Z�k�u�s�_�g�b�_�� �q�Z�k�l�g�h�]�h�� �n�j�h�g�l�Z�� �j�Z�[�h�l�� �j�_�k�m�j�k�Z�f�b��i-�]�h �\�b�^�Z�� �j�Z�[�h�l�� �4�Ü���� �f�h�`�g�h�� �b�a�f�_�j�b�l�v��
�f�Z�d�k�b�f�Z�e�v�g�u�f���q�b�k�e�h�f���j�Z�[�h�q�b�o���4�Ü
L �0�Ü�à�Ô�ë �b�e�b���f�Z�d�k�b�f�Z�e�v�g�u�f���q�b�k�e�h�f���[�j�b�]�Z�^���4�Ü

�• 
L �-�Ü�à�Ô�ë.  
�L�h�]�^�Z�� �k�l�_�i�_�g�v�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �j�_�k�m�j�k�h�\�� �g�Z�� �q�Z�k�l�g�u�o�� �n�j�h�g�l�Z�o�� �j�Z�[�h�l�� �i�h�� �h�l�g�h�r�_�g�b�x�� �d��

�i�j�_�^�_�e�v�g�h�f�m���m�j�h�\�g�x���\�u�q�b�k�e�y�_�l�k�y���k�e�_�^�m�x�s�b�f���k�h�h�l�g�h�r�_�g�b�_�f�� 
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�J�4 �²  �q�b�k�e�h���a�Z�o�\�Z�l�h�d�����h�^�g�h�\�j�_�f�_�g�g�h���a�Z�g�y�l�u�o���h�^�g�h�l�b�i�g�u�f�b���[�j�b�]�Z�^�Z�f�b�����h�k�l�Z�e�v�g�u�_��

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

�j�Z�[�h�l�� �j�_�k�m�j�k�Z�f�b�� �b�� �^�Z�g�u�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�_�� �j�_�d�h�f�_�g�^�Z�p�b�b���� �H�^�g�Z�d�h�� �\�� �k�l�j�h�b�l�_�e�v�g�u�o��
�h�j�]�Z�g�b�a�Z�p�b�y�o�� �h�l�k�m�l�k�l�\�m�x�l�� �l�_�o�g�b�q�_�k�d�b�� �h�[�h�k�g�h�\�Z�g�g�u�_�� �g�h�j�f�Z�l�b�\�u���� �m�\�y�a�u�\�Z�x�s�b�_�� �_�^�b�g�b�q�g�u�_��
�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�_�� �b�� �j�_�k�m�j�k�g�u�_�� �i�Z�j�Z�f�_�l�j�u�� �i�h�l�h�d�Z���� �I�h�w�l�h�f�m�� �\�h�i�j�h�k�� �h �q�b�k�e�_�g�g�h�k�l�b�� �j�Z�[�h�q�b�o��
�b�e�b�� �[�j�b�]�Z�^���� �j�Z�a�f�_�s�Z�_�f�u�o�� �g�Z�� �d�h�g�d�j�_�l�g�h�f�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�f�� �m�q�Z�k�l�d�_���� �j�_�r�Z�_�l�k�y�� �e�b�[�h�� �i�h��
�h�i�u�l�m���� �e�b�[�h�� �g�Z�� �h�k�g�h�\�_�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o�� �d�Z�j�l���� �M�q�_�l�� �\�_�e�b�q�b�g���4�Ü �b���4�Ü

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

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

 
�L�Z�[�e�b�p�Z���� 

�>�Z�g�g�u�_���h���[�j�b�]�Z�^�Z�o 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�I�j�b���j�Z�a�[�b�\�d�_���h�[�s�_�]�h���n�j�h�g�l�Z���j�Z�[�h�l���g�Z���q�Z�k�l�g�u�_���k���m�q�_�l�h�f���j�_�d�h�f�_�g�^�Z�p�b�c�����b�a�e�h�`�_�g�g�u�o���\��
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�f�h�`�g�h�� �j�Z�a�f�_�k�l�b�l�v�� �g�_�� �[�h�e�_�_�� �h�^�g�h�c�� �[�j�b�]�Z�^�u���� �L�h�]�^�Z�� ���4�•�á�•�á�‘�á�’�á�“
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�L�Z�[�e�b�p�Z���� 
�F�Z�l�j�b�p�Z���l�j�m�^�h�_�f�d�h�k�l�b���j�Z�[�h�l���g�Z�������q�Z�k�l�g�u�o���n�j�h�g�l�Z�o 

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

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

 
�L�Z�[�e�b�p�Z���� 

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

 
 
�J�Z�k�q�_�l�� �f�_�l�h�^�h�\�� �h�j�]�Z�g�b�a�Z�p�b�b�� �k�� �d�j�b�l�b�q�_�k�d�b�f�b�� �j�Z�[�h�l�Z�f�b�� ���F�D�J���� �b�� �k�� �g�_�i�j�_�j�u�\�g�u�f��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f���j�_�k�m�j�k�h�\�����F�G�B�J�����i�j�b���j�Z�k�k�l�Z�g�h�\�d�_���[�j�b�]�Z�^�����h�l�h�[�j�Z�`�_�g�g�h�c���g�Z���f�Z�l�j�b�p�_���\���l�Z�[�e����
�������^�Z�e���h�^�b�g�Z�d�h�\�m�x���f�b�g�b�f�Z�e�v�g�m�x���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���i�h�l�h�d�Z�����j�Z�\�g�m�x���6�à�Ü�á. 

 
�L�Z�[�e�b�p�Z���� 

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

�H�N�J �:  �; �< �= �> 
1 60 60 36 15 24 
2 32 32 52 44 32 
3 35 70 32 80 80 
4 40 60 24 80 100 
5 25 46 12 60 100 
6 30 16 16 50 20 
7 18 10 60 60 90 
8 10 30 40 30 120 
9 20 30 48 100 70 

 �:��  �:��  �;�� �;�� �;�� �< �=�� �=�� �=�� �>�� �>�� 
1 9 12 6 8 9 5 1 2 2 1 2 
2 5 7 4 4 5 7 3 5 5 2 2 
3 5 7 7 9 10 4 5 8 9 4 5 
4 6 8 6 8 9 3 5 8 9 5 7 
5 4 5 5 6 7 2 4 6 7 5 7 
6 5 6 2 2 3 2 3 5 6 1 2 
7 3 4 1 2 2 8 4 6 7 5 7 
8 2 2 3 4 5 5 2 3 3 6 8 
9 3 4 3 4 5 6 7 10 11 4 5 

 �:��  �:��  �;�� �;�� �;�� �< �=�� �=�� �=�� �>�� �>�� 
1 9  6   5 1   1  
2  7  4  7 3   2  
3  7   10 4 5   4  
4 6  6   3  8  5  
5  5  6  2 4    7 
6 5  2   2   6 1  
7  4 1   8 4   5  
8 2  3   5 2    8 
9 3   4  6 7   4  
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�W�l�h�l�� �\�Z�j�b�Z�g�l�� �d�Z�e�_�g�^�Z�j�g�h�]�h�� �i�e�Z�g�Z���� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�c�k�y�� �i�Z�j�Z�f�_�l�j�Z�f�b�� �� ���6�à�Ü�á�& 
L �Ý 
L
�r�á�z�z �b���Ý�•
L �s���� �g�Z�a�h�\�_�f�� �©�\�Z�j�b�Z�g�l�� ���� �² �B�ª�� ���b�k�o�h�^�g�u�c���� �b�� �i�j�b�f�_�f�� �_�]�h�� �a�Z�� �[�Z�a�b�k�g�u�c�� �i�e�Z�g���� �k��
�d�h�l�h�j�u�f���\���^�Z�e�v�g�_�c�r�_�f���[�m�^�_�f���k�j�Z�\�g�b�\�Z�l�v���^�j�m�]�b�_���\�h�a�f�h�`�g�u�_���\�Z�j�b�Z�g�l�u���� 

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

�F�Z�l�j�b�p�Z�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c�� �j�Z�[�h�l�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�]�h�� �i�h�l�h�d�Z���� �g�Z�a�\�Z�g�g�h�]�h�� �\�Z�j�b�Z�g�l�h�f��
�©���� �² �B�ª���� �i�h�d�Z�a�Z�g�Z�� �\�� �l�Z�[�e���� ������ �J�Z�k�q�_�l�� �w�l�h�]�h�� �\�Z�j�b�Z�g�l�Z�� �^�Z�e�� �f�b�g�b�f�Z�e�v�g�m�x�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v��
�i�h�l�h�d�Z�����j�Z�\�g�m�x���6�à�Ü�á.  
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���\�Z�j�b�Z�g�l�� ���� �² ���� �©�h�i�l�b�f�b�a�b�j�h�\�Z�g�g�u�c�ª������ �h�l�h�[�j�Z�`�_�g�g�h�c�� �\�� �l�Z�[�e���� ������ �^�Z�_�l�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v����
�j�Z�\�g�m�x���6�à�Ü�á. 

 
�L�Z�[�e�b�p�Z���� 

�<�Z�j�b�Z�g�l����-�B�����F�Z�l�j�b�p�Z���\�h�a�f�h�`�g�u�o���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c���j�Z�[�h�l 
 
 
 
 
 

�L�Z�[�e�b�p�Z���� 
�<�Z�j�b�Z�g�l����-�H�����F�Z�l�j�b�p�Z���\�h�a�f�h�`�g�u�o���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c���j�Z�[�h�l 

 

�I�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �j�Z�k�q�_�l�Z�� �]�h�\�h�j�y�l�� �h�� �l�h�f���� �q�l�h�� �m�d�j�m�i�g�_�g�b�_�� �[�j�b�]�Z�^�� �i�j�b��
�g�_�b�a�f�_�g�g�u�o�� �j�Z�a�f�_�j�Z�o���q�Z�k�l�g�u�o�� �n�j�h�g�l�h�\�� �j�Z�[�h�l�� �k�m�s�_�k�l�\�_�g�g�h�� �k�h�d�j�Z�s�Z�_�l�� �k�j�h�d�b�� �k�l�j�h�b�l�_�e�v�k�l�\�Z����
�H�^�g�Z�d�h�� �k�l�_�i�_�g�v�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �j�_�k�m�j�k�h�\�� ���\�� �^�Z�g�g�h�f�� �k�e�m�q�Z�_���Ý 
L �s�á�{�r�u �b���Ý 
L �t�á�t�i�j�b�� �'� ������������
�k�\�b�^�_�l�_�e�v�k�l�\�m�_�l�� �h�� �g�_�i�j�b�_�f�e�_�f�h�k�l�b�� �l�Z�d�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b�� �j�Z�[�h�l���� �i�h�k�d�h�e�v�d�m�� �g�Z�j�m�r�_�g�� �i�j�_�^�_�e��
�g�Z�k�u�s�_�g�b�y�� �q�Z�k�l�g�u�o�� �n�j�h�g�l�h�\�� �j�Z�[�h�l���� �K�j�Z�\�g�_�g�b�_�� �w�l�b�o�� �\�Z�j�b�Z�g�l�h�\�� �k�� �[�Z�a�b�k�g�u�f�� �i�e�Z�g�h�f��
�g�_�d�h�j�j�_�d�l�g�h���� �H�^�g�Z�d�h�� �j�Z�k�q�_�l�� �m�k�e�h�\�g�h�]�h�� �b�g�^�b�\�b�^�m�Z�e�v�g�h�]�h�� �i�h�l�h�d�Z�� �k�� �h�[�t�_�^�b�g�_�g�g�u�f�b��
�h�^�g�h�l�b�i�g�u�f�b���[�j�b�]�Z�^�Z�f�b���i�h�f�h�]�Z�_�l���h�i�j�_�^�_�e�b�l�v���j�Z�p�b�h�g�Z�e�v�g�m�x���h�q�_�j�_�^�g�h�k�l�v���k�l�j�h�b�l�_�e�v�k�l�\�Z���^�e�y��
�i�Z�j�Z�e�e�_�e�v�g�h-�i�h�l�h�q�g�h�c���h�j�]�Z�g�b�a�Z�p�b�b���j�Z�[�h�l���� 

�I�j�b�g�y�\�� �i�h�� �\�Z�j�b�Z�g�l�m�� �©���� �² �H�ª�� �h�q�_�j�_�^�g�h�k�l�v�� �n�j�h�g�l�h�\�� �������������������� �^�e�y�� �i�Z�j�Z�e�e�_�e�v�g�h-
�i�h�l�h�q�g�h�]�h�� �f�_�l�h�^�Z�� �b�� �\�g�h�\�v�� �i�j�b�f�_�g�b�\�� �Z�e�]�h�j�b�l�f�� �j�Z�k�k�l�Z�g�h�\�d�b�� �[�j�b�]�Z�^���� �i�h�e�m�q�b�f�� �\�Z�j�b�Z�g�l�� �©���� �²  

 �:  �; �< �= �> 

7 1,5 0,4 7,5 1,5 2,5 
8 0,833 1,2 5 0,75 3,33 
9 1,67 1,2 6 2,5 1,94 
5 2,08 1,84 1,5 1,5 2,78 
4 3,33 2,4 3 2 2,78 
3 2,92 2,8 4 2 2,22 
2 2,67 1,28 6,5 1,1 0,89 
6 2,5 0,64 2 1,25 0,56 
1 5 2,4 4,5 0,375 0,67 

 �:  �; �< �= �> 
7 1,5 0,4 7,5 1,5 2,5 
8 0,833 1,2 5 0,75 3,33 
9 1,67 1,2 6 2,5 1,94 
5 2,08 1,84 1,5 1,5 2,78 
4 3,33 2,4 3 2 2,78 
3 2,92 2,8 4 2 2,22 
2 2,67 1,28 6,5 1,1 0,89 
6 2,5 0,64 2 1,25 0,56 
1 5 2,4 4,5 0,375 0,67 
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�H�ª�����l�Z�[�e�������������j�Z�k�q�_�l���d�h�l�h�j�h�]�h���^�Z�_�l���f�b�g�b�f�Z�e�v�g�m�x���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���i�h�l�h�d�Z���6�à�Ü�á�i�j�b���i�j�h�q�b�o��
�i�Z�j�Z�f�_�l�j�Z�o���Ý 
L �r�á�{�s  �Ý�•
L �s�â D=0,88.  

�L�Z�[�e�b�p�Z���� 
�<�Z�j�b�Z�g�l����-�H�����F�Z�l�j�b�p�Z���\�h�a�f�h�`�g�u�o���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�_�c���j�Z�[�h�l 

 �:��  �:��  �;�� �;�� �;�� �< �=�� �=�� �=�� �>�� �>�� 
7 3  1   8  6  5  
8  2 3   5  3  6  
9  4 3   6  10   5 
5 4  5   2 4   5  
4  8 6   3 5   5  
3 5  7   4 5   4  
2 5  4   7 3   2  
6  6 2   2 3   1  
1 9  6   5 1   1  

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

�i�h�e�m�q�_�g�g�u�c�� �i�m�l�_�f�� �i�j�_�h�[�j�Z�a�h�\�Z�g�b�y�� �\�Z�j�b�Z�g�l�Z�� �©���� �± �B�ª�� �\�� �\�Z�j�b�Z�g�l�� �©���� �² �H�ª���� �I�j�b�� �w�l�h�f��
�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���i�h�l�h�d�Z���k�h�d�j�Z�l�b�e�Z�k�v���g�Z������������ 

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

�L�Z�[�e�b�p�Z���� 
�<�Z�j�b�Z�g�l�������± �B 

 �:  �; �< �= �> 
1 
2 
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�s�t�y
�s�r�á�x

 
�s�x�t
�x�á�w

 
�s�t�r
�s�w

 
�s�u�{
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�s�u�x
�u�á�z
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5 
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�{�w
�y�á�{

 
�s�t�t
�v�á�{

 
�w�t
�x�á�w

 
�s�{�r
�v�á�y

 
�t�t�r
�x�á�s

 

7 
8 
9 

�v�z
�v

 
�y�r
�t�á�z

 
�s�v�z
�s�z�á�w

 
�s�{�r
�v�á�z

 
�t�z�r
�y�á�z

 

�L�Z�[�e�b�p�Z���� 
�<�Z�j�b�Z�g�l������- �H 

 �:  �; �< �= �> 
7 
8 
9 4

48

 8,2
70

 
5,18

148

 
8,4

190

 8,7
280

 
5 
4 
3 3,8

100

 
7

176

 

5,8
68

 5,5
220

 
8,7

280

 

2 
6 
1 2,10

122

 
3,4

108

 

13
104

 7,2
109

 1,2
76
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�J�Z�k�q�_�l�� �f�b�g�b�f�Z�e�v�g�h�c�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�b�� �i�h�l�h�d�Z�� �i�h�� �\�Z�j�b�Z�g�l�m�� �©���� �± �B�ª�� �k�h�k�l�Z�\�b�e���6�à�Ü�á 
�i�h�� �\�Z�j�b�Z�g�l�m�� �©���� �± �H�ª��- �6�à�Ü�á�_�^���\�j���� �>�j�m�]�b�_�� �i�Z�j�Z�f�_�l�j�u�� �w�l�b�o�� �\�Z�j�b�Z�g�l�h�\�� �h�^�b�g�Z�d�h�\�u�� �b�� �j�Z�\�g�u��
�k�h�h�l�\�_�l�k�l�\�_�g�g�h��D=0,67; �Ý�•
L �r�á�{�t�ä �A�Z�l�_�f�� �k�n�h�j�f�b�j�m�_�f�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�c�� �i�h�l�h�d�� �k�� �j�Z�a�g�u�f�b��
�j�Z�a�f�_�j�Z�f�b���q�Z�k�l�g�u�o���n�j�h�g�l�h�\���j�Z�[�h�l�����\�Z�j�b�Z�g�l���������l�Z�[�e�����������b���������� 

�6�à�Ü�á�i�h���\�Z�j�b�Z�g�l�m���©�����± �B�ª���k�h�k�l�Z�\�b�e�Z���������������i�h���\�Z�j�b�Z�g�l�m���©�����± �H�ª��- �����������_�^���\�j�����i�j�b���i�j�h�q�b�o��
�i�Z�j�Z�f�_�l�j�Z�o����D=0,746; �Ý 
L�z�w�v �b���Ý�•
L �r�á�{�x�y�ä 

�L�Z�[�e�b�p�Z�������� 
�<�Z�j�b�Z�g�l�������± �B 

   
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�L�Z�[�e�b�p�Z������  
�<�Z�j�b�Z�g�l������- �H 

 
 
 
 

 
 
 

     
     

 
 
 
 
 
 
 
 
 
 
 

 

 �:  �; �< �= �> 
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 �:  �; �< �= �> 
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�K�h�i�h�k�l�Z�\�b�f���i�h�d�Z�a�Z�l�_�e�b���\�k�_�o���j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�o���i�h�l�h�d�h�\�����l�Z�[�e�� 12). 
  

�L�Z�[�e�b�p�Z������ 
�K�j�Z�\�g�_�g�b�_���\�Z�j�b�Z�g�l�h�\���h�j�]�Z�g�b�a�Z�p�b�b���j�Z�[�h�l 

�<�Z�j�b�Z�g�l�u �I�h�d�Z�a�Z�l�_�e�b �I�j�b�f�_�q�Z�g�b�_ 
D �Ý �Ý�• �6�à�Ü�á �Â�6�ã �6�[�Z�a�ä 

1 2 3 4 5 6 7 
�<�Z�j�b�Z�g�l�������± �B 
�<�Z�j�b�Z�g�l�������± �H 
�<�Z�j�b�Z�g�l�������± �B 
�<�Z�j�b�Z�g�l�������± �H 
�<�Z�j�b�Z�g�l�������± �B 
�<�Z�j�b�Z�g�l�������± �H 
�<�Z�j�b�Z�g�l������- �B 
�<�Z�j�b�Z�g�l������- �H 

0,88 
0,88 
0,88 
0,88 
0,67 
0,67 
0,746 
0,746 

0,88 
0,91 
1,903 
1,903 
0,634 
0,634 
0,854 
0,854 

1 
1 

2,2 
2,2 
0,92 
0,92 
0,967 
0,967 

68 
48 
51,8 
42,9 
69,7 
51,6 
70,1 
51,1 

0 
29,4 
23,8 
36,9 
-2,5 
24 
-3 
24,8 

�;�Z�a�b�k�g�u�c��
�i�e�Z�g 
 
�G�_�i�j�b�_�f�e�_�f 
�G�_�i�j�b�_�f�e�_�f 
�G�_���\�u�]�h�^�_�g 
 
�G�_���\�u�]�h�^�_�g 

 
�A�Z�d�e�x�q�_�g�b�_ 
�H�i�l�b�f�b�a�Z�p�b�y�� �^�_�l�Z�e�v�g�h�� �j�Z�a�j�Z�[�h�l�Z�g�g�h�]�h�� �� �b�� �m�d�j�m�i�g�_�g�g�h�]�h�� �]�j�Z�n�b�d�Z�� �i�h�l�h�q�g�h�]�h��

�k�l�j�h�b�l�_�e�v�k�l�\�Z�� �i�h�� �\�j�_�f�_�g�b�� �^�Z�_�l�� �j�Z�a�e�b�q�g�u�_�� �j�_�a�m�e�v�l�Z�l�u���� �<�� �j�y�^�_�� �k�e�m�q�Z�_�\�� �g�Z�[�e�x�^�Z�_�l�k�y��
�g�_�k�h�\�i�Z�^�_�g�b�_�� �j�Z�p�b�h�g�Z�e�v�g�h�c�� �h�q�_�j�_�^�g�h�k�l�b �k�l�j�h�b�l�_�e�v�k�l�\�Z��  �>�_�l�Z�e�b�a�Z�p�b�y�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�u�o�� �b��
�j�_�k�m�j�k�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\�� �i�h�l�h�d�Z�� �i�h�e�_�a�g�Z���� �Q�_�f�� �^�_�l�Z�e�v�g�_�_�� �j�Z�a�j�Z�[�h�l�Z�g�� �d�Z�e�_�g�^�Z�j�g�u�c���i�e�Z�g���� �l�_�f��
�e�m�q�r�b�o�� �j�_�a�m�e�v�l�Z�l�h�\�� �f�h�`�g�h�� �^�h�[�b�l�v�k�y�� �i�m�l�_�f�� �_�]�h�� �m�i�e�h�l�g�_�g�b�y�� �i�h�� �\�j�_�f�_�g�b���� �� �B�g�^�b�\�b�^�m�Z�e�v�g�h-
�i�h�l�h�q�g�Z�y���h�j�]�Z�g�b�a�Z�p�b�y���j�Z�[�h�l���b�f�_�_�l���i�j�_�b�f�m�s�_�k�l�\�h���i�_�j�_�^���i�Z�j�Z�e�e�_�e�v�g�h-�i�h�l�h�q�g�h�c �\���l�h�f���k�e�m�q�Z�_����
�d�h�]�^�Z�� �h�g�Z�� �i�h�\�u�r�Z�_�l�� �d�h�g�p�_�g�l�j�Z�p�b�x�� �j�_�k�m�j�k�h�\�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_���� �g�_�� �i�j�_�\�u�r�Z�y�� �i�j�_�^�_�e�h�\��
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Abstract.  In this article the analysis of achievements of the theory of line construction at the present 
stage of its development and also calculation procedures and optimization of the individual, parallel, combined 
and composition streams allowing to reduce construction duration without involvement of additional labor is 
carried out. Consecutive improvement of the initial planned schedule by change of sequence of construction, 
shift of crews on private fronts of works, changes of routes of the movement of crews and achievement of the 
most dense coordination of building and construction works in time is their basis. At the same time the analysis 
of executive schedule diagrams of line construction shows that by means of the algorithms of calculation 
which are available today it is impossible to reproduce the actual methods of the organization of works 
revealed and displayed on these schedules. The discrepancy of the projected and actual construction schedules 
partially is explained by discrepancy of extent of specification of the works displayed on them, performers and 
space. The individual and line organization of works has advantage before parallel and line in that case when it 
increases concentration of resources in space, without exceeding saturation points of private fronts of works. 
At identical degree of concentration the parallel and line organization of works has advantage. Limits of 
specification of model of the organization of works are single parameters of space, time and resources. 
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�m�k�e�h�\�b�y�o���i�j�_�^�k�l�Z�\�e�_�g�u���\���j�b�k�� 1: 

                                                           
�‹  �;�_�d�b�j�h�\�Z���H���G�������L�j�b�n�h�g�h�\�Z���F���K��, 2021 
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�i�h�d�Z�a�Z�l�_�e�b���\�u�i�m�k�d�Z�_�f�h�c���i�j�h�^�m�d�p�b�b���k���^�j�m�]�b�f�b���h�l�j�Z�k�e�y�f�b�� 

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

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

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

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

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

�J�Z�k�k�f�h�l�j�b�f�� �i�j�b�f�_�j���� �K�l�j�h�b�l�_�e�v�g�h�_�� �i�j�_�^�i�j�b�y�l�b�_�� �©�<�h�j�h�g�_�`�� �± �I�E�:�K�L�ª�� �� �\�u�i�m�k�d�Z�_�l��
�b�a�^�_�e�b�y�� �b�a�� �l�j�m�[���� �[�m�^�_�f�� �j�Z�k�k�f�Z�l�j�b�\�Z�l�v�� ���� �\�b�^�Z���� �q�m�]�m�g�g�u�_�� �b�� �i�h�e�b�w�l�b�e�_�g�h�\�u�_�����I�h�� �^�Z�g�g�u�f��
�i�j�h�\�_�^�z�g�g�u�o�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �k�j�_�^�g�b�c�� �j�Z�k�o�h�^�� �b�� �k�_�[�_�k�l�h�b�f�h�k�l�v�� �g�Z�� �^�Z�g�g�u�_��
�b�a�^�_�e�b�y���g�_���h�k�l�Z�z�l�k�y���i�h�k�l�h�y�g�g�h�c�����\�\�b�^�m���j�y�^�Z���g�_�d�h�l�h�j�u�o���i�j�b�q�b�g���� 

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

 
                              �:�Ã�s-�s�;�Õ�Ñ�Ð�Ð
E�s

�Õ�Ñ�Ð�Ð�Ã

�Õ�Þ�Ô�ä�Û�Õ�Ö�Í
��
H�Ø�s���Õ�Þ�Ô�ä�Û�Õ�Ö�Í��                                                  (1)                                  

                                             ���������:�•�s-�s�;�Õ�Þ�Ô�ä�Ó�Ö�Ä�ä
E�s
�Õ�Þ�Ô�ä�Ó�Ö�Ä�ä

�Õ�Þ�Ô�ä�Û�Õ�Ö�Í
��
H�Ø�s���Õ�Þ�Ô�ä�Û�Õ�Ö�Í  

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

                                   
        �:�Ã�t-�s�;�Õ�Ñ�Ð�Ð
E�s

�Õ�Ñ�Ð�Ð�Ã

�Õ�Þ�Ô�ä�Û�Õ�Ö�Í
��
H�Ø�t���Õ�Þ�Ô�ä�Û�Õ�Ö�Í                                                   (2) 

                                                 �:�•�t-�s�;�Õ�Þ�Ô�ä�Ó�Ö�Ä�ä
E�s
�Õ�Þ�Ô�ä�Ó�Ö�Ä�ä

�Õ�Þ�Ô�ä�Û�Õ�Ö�Í
��
H�Ø�t���Õ�Þ�Ô�ä�Û�Õ�Ö�Í 

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

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

�B�k�o�h�^�g�u�_���^�Z�g�g�u�_ 

�Ã�s = 17 �Ã�t = 33 �•�s=121 �•�t=61 

�B�k�l�h�q�g�b�d����[3] 

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

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

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

                                               
k�s�y-�s
E�Ø�s
o�Ø�s��
E���:�u�u-�s
E�Ø�t�;���Ø�t                                              (3) 

�h�l�f�_�l�b�f�����q�l�h���m���g�Z�k���b�f�_�x�l�k�y���h�]�j�Z�g�b�q�_�g�b�y���i�h���h�[�t�z�f�m���k�u�j�v�y�� 
 

                                                  �:�s�y��
E�Ø�s�;�Ø�s��
E���:�u�u��
E�Ø�t�;�Ø�t��
Q���{�x�r                                                 (4) 

                                                          �Ø�s
�t��
E�����s�x�Ø�s��
E�Ø�t

�t��
E���u�t�r�Ø�t
Q�����u�s�r .                                   
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�I�h�k�d�h�e�v�d�m���_�k�l�v���b�a�^�_�e�b�y�����f�b�g�b�f�Z�e�v�g�u�c���\�u�i�m�k�d���d�h�l�h�j�u�o���j�Z�\�_�g�������l�u�k�����r�l�����l�h�������l�h���Ø�s�•������ 
�K�e�_�^�h�\�Z�l�_�e�v�g�h���� �i�j�b�[�u�e�v�� �i�j�_�^�i�j�b�y�l�b�y�� �h�l�� �j�_�Z�e�b�a�Z�p�b�b�� �i�h�e�b�w�l�b�e�_�g�h�\�u�o�� �l�j�m�[�� �\��

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

                                         128-(121 �± 1 + �Ø�s) = 8 - �Ø�s ���l�u�k���j�m�[�������������������������������������������������������������������������������������� 
�k�h�h�l�\�_�l�k�l�\�_�g�g�h�����j�_�Z�e�b�a�Z�p�b�y�����Ø�t �_�^�b�g�b�p���j�Z�\�g�Z�� 

                                                    76-(61 �± 1 + �Ø�t) = 16 - �Ø�t ���l�u�k���j�m�[������������������������������������������������������������������������������������������ 

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

                                                  F = (8 - �Ø�s) �Ø�s + (16 - �Ø�t) �Ø�t                                            (7) 

  F = 8 �Ø�s - �Ø�s
�t + 16 �Ø�t - �Ø�t

�t. 

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

 
                                        F = (8 - �Ø�s) �Ø�s + (16 - �Ø�t) �Ø�t �:�� max                                        (8) 

                                              �P
�Ø�s

�t��
E�����s�x�Ø�s��
E�����Ø�t
�t��
E�����u�t�Ø�t����
Q�����{�x�r

�Ø�s��
R���s
���Ø�t��
R���r

                                          

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

                                                         �s�x�Ø�5 
E �Ø�5
�6 
E�u�t�Ø�6 
E �Ø�6

�6 
Q�{�x�r                                            (9) 

                         �:�Ø�5
�6 
E �t �Û �z�Ø�5 
E�x�v�; 
E�:�Ø�6

�6 
E �t �Û�s�x�Ø�6 
E�t�w�x�; 
F �x�v
F�t�w�x
Q�{�x�r                   (10) 

�:�Ø�s��
E�����z�;�t��
E���:�Ø�t��
E�����s�x�;�t��
L�����s�t�z�r �± �w�l�h�� �m�j�Z�\�g�_�g�b�_�� �h�d�j�m�`�g�h�k�l�b�� �k�� �p�_�g�l�j�h�f�� �\�� �l�h�q�d�_ 

 �H����-8; -���������b��R = �¾�s�t�z�r �§��������  

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

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

                                                       �( 
L �z�T�5 
F �T�5
�6 
E�s�x�T�6 
F �T�6

�6                                                  (11)  
�z�T�5 
F �T�5

�6 
E�s�x�T�6 
F �T�6
�6 
L �r���:
F�s�; 

�T�5
�6 
F �z�T�5 
E �T�6

�6 
F�s�x�T�6 
L �r 
�:�T�5

�6 
F �t �Û �v�T�5 
E�s�x�; 
E�:�T�6
�6 
F �t �Û �z�T�6 
E�x�v�; 
F �s�x
F�x�v
L �r 

�:�T�5 
F �v�;�6 
E�:�T�6 
F �z�;�6 
L �z�r 
 
�M�j�Z�\�g�_�g�b�_���h�d�j�m�`�g�h�k�l�b���k���p�_�g�l�j�h�f���H1�������������b��R2�§�� 

�F�Z�d�k�b�f�m�f�� �n�m�g�d�p�b�b�� �^�h�k�l�b�]�Z�_�l�k�y�� �\�� �p�_�g�l�j�_�� �h�d�j�m�`�g�h�k�l�b�� �H1(4;8) Fmax=8*4-42+16*8-
82=32-16+128-64=80 
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�J�b�k�����������B�a�h�[�j�Z�`�_�g�b�_���j�_�r�_�g�b�y���a�Z�^�Z�q�b���]�j�Z�n�b�q�_�k�d�b�f���f�_�l�h�^�h�f 

 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�h�e�m�q�b�e�b���� �q�l�h�� �h�i�l�b�f�Z�e�v�g�h�c�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c�� �i�j�h�]�j�Z�f�f�h�c�� �[�m�^�_�l��
�\�u�i�m�k�d���i�h�e�b�w�l�b�e�_�g�h�\�u�o���l�j�m�[�� �± �����l�u�k�y�q�b���r�l�m�d���b���q�m�]�m�g�g�u�o���l�j�m�[���\���d�h�e�b�q�_�k�l�\�_�������l�u�k�y�q���r�l�m�d����
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Abstract:  In modern economic conditions and the ambiguous state of the construction industry, the 
need to search for new models and methods that will increase the efficiency of construction companies is 
growing every day. The market dictates its terms and today, in view of the optimal combination of consumer 
characteristics, the competitive advantages of the object are especially relevant for customers and buyers. 
 Nowadays, many economic processes are closely interconnected with quality management and the 
construction industry is no exception. Competitiveness in construction is associated with such indicators as 
cost price, construction time and the quality of a construction object. Moreover, more and more attention is 
paid to the quality system. Considering the competitiveness of firms in relation to the factors of manufactured 
products, it is necessary to take into account that the assessment should be carried out during periods of 
absence of sharp growth surges or, on the contrary, a decline in manufactured products, the level of 
technology development in the market should be stable. In the current stable situation at the enterprise, the 
key factors of production activity will have the highest productivity. It is also necessary to monitor the profit 
of the enterprise: there should be no sharp jumps in the increase or, on the contrary, decrease in profits. 

Key words: investments; investment project; investment process; control; decision making 
process; investment objectives; problems of investing; investment risks; financing of investment 
projects; efficiency mark. 
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�D�e�x�q�_�\�u�_�� �k�e�h�\�Z: �b�g�^�_�d�k �\�a�y�l�d�h�^�Z�l�_�e�_�c (Bribe Payers Index), �b�g�^�_�d�k �\�h�k�i�j�b�y�l�b�y �d�h�j�j�m�i�p�b�b 

(Corruption Perceptions Index), �d�h�j�j�m�i�p�b�y, Transparency International. 
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Transparency International, �g�Z�f���l�h�e�v�d�h���i�j�_�^�k�l�h�b�l�� 

�D �i�j�b�f�_�j�m�� �\ 2013 �]�h�^�m Transparency International �g�_�� �\�d�e�x�q�b�e�Z�� �J�h�k�k�b�x�� �\�� �k�\�h�c�� �k�Z�f�u�c��
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�m�q�Z�k�l�g�b�d�h�\�� �^�Z�g�g�h�]�h�� �h�i�j�h�k�Z���� �>�Z�g�g�u�c�� �i�h�^�o�h�^�� �\�� �d�h�j�g�_�� �g�_�\�_�j�_�g���� �� �Z�� �a�g�Z�q�b�l�� �g�Z�^�h���i�_�j�_�c�l�b�� �h�l��
�k�m�[�t�_�d�l�b�\�g�h�]�h���i�h�^�o�h�^�Z���d���h�[�t�_�d�l�b�\�g�u�f���b�k�k�e�_�^�h�\�Z�g�b�y�f�� 
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�i�h�e�b�l�b�a�b�j�h�\�Z�g�g�h�c�����d�h�j�j�m�f�i�b�j�h�\�Z�g�g�h�c���b���i�j�_�^�\�a�y�l�h�c�� 

�G�_�[�_�a�u�a�\�_�k�l�g�u�c�� �K�_�j�]�_�c�� �B�\�Z�g�h�\1104�h�l�f�_�l�b�e���� �q�l�h�� �d�� �b�g�^�_�d�k�m�� �\�h�k�i�j�b�y�l�b�y�� �d�h�j�j�m�i�p�b�b��
�h�l�g�h�k�b�l�k�y�� �d�j�Z�c�g�_�� �k�d�_�i�l�b�q�_�k�d�b���� �\�_�^�v�� �i�h�� �_�]�h�� �k�e�h�\�Z�f�� �©�i�h�^�h�[�g�u�_�� �j�_�c�l�b�g�]�b�� �f�h�`�_�l�� �g�Z�j�b�k�h�\�Z�l�v��
�d�l�h���m�]�h�^�g�h�ª���b�����k�k�u�e�Z�y�k�v���g�Z���Z�]�_�g�l�k�l�\�h��Ernst & Young2105�a�Z�y�\�b�e�����q�l�h���i�h���j�_�a�m�e�v�l�Z�l�Z�f���b�o���h�i�j�h�k�Z��
�����������]�h�^�Z�����d�h�j�j�m�i�p�b�h�g�g�u�_���j�b�k�d�b���\���J�h�k�k�b�b�����[�u�e�b���g�b�`�_���k�j�_�^�g�b�o���f�b�j�h�\�u�o���m�j�h�\�g�_�c�� 

�G�b�� �^�e�y�� �d�h�]�h�� �^�Z�\�g�h�� �g�_�� �k�_�d�j�_�l���� �q�l�h�� �\�� �b�g�l�_�j�g�_�l�_�� �_�k�l�v�� �f�_�k�l�h���� �d�Z�d�� �^�e�y�� �i�j�Z�\�^�b�\�h�c��
�b�g�n�h�j�f�Z�p�b�b���� �l�Z�d�� �� �b�� �^�e�y�� �g�_�� �h�k�h�[�h�� �\�_�j�g�h�c���� �I�h�l�h�d�� �� �f�Z�l�_�j�b�Z�e�Z���� �d�h�l�h�j�u�c�� �i�h�k�l�m�i�Z�_�l�� �\�� �k�_�l�v����
�g�Z�k�l�h�e�v�d�h�� �\�_�e�b�d���� �q�l�h�� �i�j�h�\�_�j�b�l�v�� �_�]�h�� �g�_�\�h�a�f�h�`�g�h���� �B�a-�a�Z�� �w�l�h�]�h�� �k�l�h�b�l�� �d�j�b�l�b�q�_�k�d�b�� �h�p�_�g�b�\�Z�l�v��
�f�_�l�h�^�h�e�h�]�b�x���b�a�f�_�j�_�g�b�y���b�g�^�_�d�k�Z���d�h�j�j�m�i�p�b�b��[3]. 

�F�u�� �j�Z�k�k�f�h�l�j�b�f���� �l�Z�d�b�_�� �h�k�g�h�\�g�u�_�� �b�g�^�_�d�k�u��Transparency International �d�Z�d�� �b�g�^�_�d�k��
�\�h�k�i�j�b�y�l�b�y���d�h�j�j�m�i�p�b�b�����h�g���`�_��Corruption Perceptions Index  �b�e�b���k�h�d�j�Z�s�z�g�g�h��CPI�����L�Z�d �b���b�g�^�_�d�k��
�\�a�y�l�d�h�^�Z�l�_�e�_�c�����h�g���`�_����Bribe Payers Index �b�e�b���k�h�d�j�Z�s�z�g�g�h��BPI�����<�Z�`�g�h���l�h�����q�l�h���j�Z�k�k�f�Z�l�j�b�\�Z�l�v�k�y��
�[�m�^�_�l���b�f�_�g�g�h���k�m�l�v���f�_�l�h�^�h�\�����b�o���f�_�l�h�^�h�e�h�]�b�q�_�k�d�b�_���i�j�b�g�p�b�i�u�� 

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

�R�Z�]���������<�u�[�h�j���b�k�l�h�q�g�b�d�h�\���^�Z�g�g�u�o.  
 

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

�d�h�j�j�m�i�p�b�b��CPI 
 

                                                           
1�K�_�j�]�_�c���;�h�j�b�k�h�\�b�q���B�\�Z�g�h�\��- �k�h�\�_�l�k�d�b�c���b���j�h�k�k�b�c�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�����i�h�e�b�l�b�q�_�k�d�b�c���b���\�h�_�g�g�u�c���^�_�y�l�_�e�v�����I�h�k�l�h�y�g�g�u�c���q�e�_�g��
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�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�f��
�k�_�d�l�h�j�_�� 

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

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

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

0

10

20

30

40

50

60

70

�L�m�j�Z�]�_�k�l�\�Z���b��
�l�m�j�h�i�_�j�Z�l�h�j�u 

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

61.5 

47.6 47.4 
46.1 



140 
 

�d�h�e�b�q�_�k�l�\�Z�� �l�m�j�b�k�l�h�\�� �g�Z�� �������� �\�� �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]�_�� �i�j�h�b�a�h�r�_�e�� �a�Z�� �k�q�_�l�� �a�Z�d�j�u�l�b�y�� �f�m�a�_�_�\�� �b��
�j�_�k�l�h�j�Z�g�h�\�������k�f�� �l�Z�[�e�b�p�m). 

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

�J�_�]�b�h�g �D�h�e�b�q�_�k�l�\�h���l�m�j�b�k�l�h�\���\������������
�]�h�^�m 

�D�h�e�b�q�_�k�l�\�h���l�m�j�b�k�l�h�\���\������������
�]�h�^�m 

�D�j�Z�k�g�h�^�Z�j�k�d�b�c���d�j�Z�c �����������f�e�g ���������f�e�g������- 33%) 
�F�h�k�d�h�\�k�d�Z�y���h�[�e�Z�k�l�v �����������f�e�g�� ���������f�e�g����-50%) 
�F�h�k�d�\�Z �����f�e�g�� ���������f�e�g������-72%) 
�D�j�u�f ���������f�e�g�� �����f�e�g������-18%) 
�K�Z�g�d�l-�I�_�l�_�j�[�m�j�] �����f�e�g�� ���������l�u�k�y�q����-80%) 
�:�e�l�Z�c�k�d�b�c���d�j�Z�c ���������f�e�g�� ���������l�u�k�y�q����-40%) 
�D�Z�j�_�e�b�y ���������l�u�k�y�q ���������l�u�k�y�q����-40%) 
�<�h�j�h�g�_�`�k�d�Z�y���h�[�e�Z�k�l�v ���������l�u�k�y�q ���������l�u�k�y�q�b����-38%) 

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

�a�g�Z�q�b�l�_�e�v�g�h���k�h�d�j�Z�l�b�e�h�k�v�����h�^�g�Z�d�h���J�h�k�k�b�y���i�j�h�\�_�e�Z���a�g�Z�q�b�l�_�e�v�g�m�x���j�Z�[�h�l�m���\���h�[�e�Z�k�l�b���m�e�m�q�r�_�g�b�y��
�b�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y�� �\�g�m�l�j�_�g�g�_�]�h�� �l�m�j�b�a�f�Z���� �L�Z�d�� �m�\�_�e�b�q�b�e�b�k�v�� �i�h�_�a�^�d�b�� �\�� �k�e�_�^�m�x�s�b�o��
�g�Z�i�j�Z�\�e�_�g�b�y�o���� �B�g�]�m�r�_�l�b�y���� �M�j�Z�e���� �Q�m�d�h�l�d�Z���� �D�Z�j�_�e�b�y���� �F�Z�]�Z�^�Z�g�� ���\�� �^�Z�g�g�h�f�� �j�_�]�b�h�g�_�� �d�h�e�b�q�_�k�l�\�h��
�h�l�^�u�o�Z�\�r�b�o�� �m�\�_�e�b�q�b�e�h�k�v�� �g�Z�� ������������ �G�Z�� �:�e�l�Z�_�� �d�h�e�b�q�_�k�l�\�h�� �i�m�l�_�r�_�k�l�\�m�x�s�b�o�� �m�\�_�e�b�q�b�e�h�k�v�� �g�Z��
�������� �Z�� �q�_�j�g�h�f�h�j�k�d�h�_�� �i�h�[�_�j�_�`�v�_�� �[�u�e�h�� �a�Z�i�h�e�g�_�g�h�� �i�h�e�g�h�k�l�v�x���� �>�e�y�� �j�Z�a�\�b�l�b�y�� �\�g�m�l�j�_�g�g�_�]�h��
�l�m�j�b�a�f�Z�� �i�j�Z�\�b�l�_�e�v�k�l�\�h�� �J�N�� �j�Z�a�j�Z�[�h�l�Z�e�Z�� �i�j�h�]�j�Z�f�f�m�� �d�_�r�[�w�d�Z�� �^�e�y�� �i�m�l�_�r�_�k�l�\�m�x�s�b�o��
�h�i�e�Z�q�b�\�Z�x�s�b�o���i�h�d�m�i�d�m���l�m�j�Z���i�e�Z�l�_�`�g�h�c���k�b�k�l�_�f�h�c�� �©�F�B�J�ª�����l�Z�d���d�h�f�i�_�g�k�Z�p�b�y���^�h�k�l�b�]�Z�_�l���^�h��������
�l�u�k�y�q���j�m�[�e�_�c���� 

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

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

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

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

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

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

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

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



141 
 

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

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

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

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

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

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

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

 
 

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

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

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

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

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

�\���k�e�m�q�Z�_���\�h�a�g�b�d�g�h�\�_�g�b�y���k�j�h�q�g�u�o���a�Z�d�Z�a�h�\�" 

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

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

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

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

�¡ 
L �¡�5 
E �¡�6 
E �¡�7 
E �£ 
E �¡�8 ,                                               (1) 
 
�]�^�_���¡�5 - �k�l�h�b�f�h�k�l�v���]�h�l�h�\�u�o���b�a�^�_�e�b�c�����j�_�Z�e�b�a�h�\�Z�g�g�u�o���\�g�_���h�j�]�Z�g�b�a�Z�p�b�b�� 
�¡�6 - �k�l�h�b�f�h�k�l�v�� �i�h�e�m�n�Z�[�j�b�d�Z�l�h�\�� �k�\�h�_�]�h�� �i�j�h�b�a�\�h�^�k�l�\�Z�� �b�� �i�j�h�^�m�d�p�b�b�� �\�k�i�h�f�h�]�Z�l�_�e�v�g�u�o��

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

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

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

 �¦ 
L �–�Ò
E �™ 
E �ž ,                                                        (2) 
 
�]�^�_���–�Ò �± �h�i�e�Z�l�Z�� �l�j�m�^�Z�� �j�Z�[�h�l�g�b�d�h�\���� �\�f�_�k�l�_�� �k�� �h�l�q�b�k�e�_�g�b�_�f�� �g�Z�� �k�h�p���� �k�l�j�Z�o�h�\�Z�g�b�_���\��

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

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

1 
�‡ �g�h�f�_�g�d�e�Z�l�m�j�Z�����k�h�^�_�j�`�Z�s�Z�y���g�Z�b�f�_�g�h�\�Z�g�b�_���i�j�h�^�m�d�p�b�b��

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

2 
�‡ �l�h�\�Z�j�g�Z�y���i�j�h�^�m�d�p�b�y 

3 
�‡ �g�_�a�Z�\�_�j�r�_�g�g�h�_���i�j�h�b�a�\�h�^�k�l�\�h 

4 
�‡ �\�Z�e�h�\�Z�y���i�j�h�^�m�d�p�b�y�� 
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�J�b�k�����������W�l�Z�i�u���n�h�j�f�b�j�h�\�Z�g�b�y���i�j�h�b�a�\�h�^�k�l�\�_�g�g�h�c���i�j�h�]�j�Z�f�f�u 

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

�j�b�k. 4. 
 

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

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

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

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

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

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

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

1) �I�j�h�b�a�\�h�^�b�f���j�Z�k�q�_�l���d�h�e�b�q�_�k�l�\�Z���j�Z�[�h�q�b�o���q�Z�k�h�\���\���Z�g�Z�e�b�a�b�j�m�_�f�h�f���i�_�j�b�h�^�_�� 
2) �>�_�e�Z�_�f�� �j�Z�k�q�z�l�� �d�h�e�b�q�_�k�l�\�Z�� �h�k�g�h�\�g�u�o�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o�� �j�Z�[�h�q�b�o���� �d�h�l�h�j�u�_��

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

�h�l�]�m�e�����[�h�e�v�g�b�q�g�u�c���b���i�j�h�q������ 
6) �J�Z�k�k�q�b�l�u�\�Z�_�f���i�h�e�_�a�g�u�c���n�h�g�^���j�Z�[�h�q�_�]�h���\�j�_�f�_�g�b�� 

�<���b�l�h�]�_���f�u���i�h�e�m�q�Z�_�f���k�n�h�j�f�b�j�h�\�Z�g�g�m�x���i�j�h�]�j�Z�f�f�m���i�j�h�b�a�\�h�^�k�l�\�Z���g�Z���d�h�g�d�j�_�l�g�u�c���k�j�h�d�����M��
�d�h�f�i�Z�g�b�b���b�f�_�_�l�k�y���i�h�j�l�n�_�e�v���i�h�^�h�[�g�u�o���a�Z�d�Z�a�h�\���h�l���^�j�m�]�b�o���d�h�f�i�Z�g�b�c���b���g�_�d�h�l�h�j�u�_���a�Z�d�Z�a�u���b�f�_�x��
�l�_�o�g�h�e�h�]�b�q�_�k�d�m�x�� �b�� �e�h�]�b�q�_�k�d�m�x�� �k�\�y�a�v�� �f�_�`�^�m�� �k�h�[�h�c���� �l���_���� �f�u�� �f�h�`�_�f�� �h�l�h�[�j�Z�a�b�l�v���d�h�f�i�e�_�d�k��
�j�Z�[�h�l�� �]�j�Z�n�b�q�_�k�d�b���� �F�u���f�h�`�_�f�� �a�^�_�k�v���i�j�b�f�_�g�b�l�v���i�j�h�_�d�l�g�h�_�� �m�i�j�Z�\�e�_�g�b�_���� �l���d���� �k�_�l�v���b�a���a�Z�d�Z�a�h�\�� �± 
�w�l�h���i�j�h�_�d�l�����I�_�j�_�^���f�_�g�_�^�`�f�_�g�l�h�f���k�l�h�b�l���a�Z�^�Z�q�Z���g�Z�c�l�b���h�i�l�b�f�Z�e�v�g�u�c���i�m�l�v���\�u�i�h�e�g�_�g�b�y���a�Z�d�Z�a�h�\����
�q�l�h�[�u���k�j�h�d�b���\�u�i�h�e�g�_�g�b�y���i�j�h�_�d�l�Z���[�u�e�b���f�b�g�b�f�Z�e�v�g�u�f�b���b���i�j�b���w�l�h�f���\�k�_���a�Z�d�Z�a�u���g�_���\�u�o�h�^�b�e�b���a�Z��
�i�h�k�l�Z�\�e�_�g�g�u�_���k�j�h�d�b�����>�e�y���j�_�r�_�g�b�y���l�Z�d�b�o���a�Z�^�Z�q���i�j�b�g�y�l�h���b�k�i�h�e�v�a�h�\�Z�l�v���k�_�l�_�\�u�_���]�j�Z�n�u���b���f�_�l�h�^��
�i�j�h�_�d�l�g�h�]�h�� �m�i�j�Z�\�e�_�g�b�y���� �I�m�k�l�v�� �b�f�_�_�l�k�y�� �]�h�^�h�\�h�c�� �i�j�h�_�d�l���� �k�h�k�l�h�y�s�b�c�� �b�a�� �g�_�k�d�h�e�v�d�b�o�� �a�Z�d�Z�a�h�\��
���i�h�d�Z�a�Z�g�h���g�Z���j�b�k�� 5). 

 
�J�b�k����5�����K�_�l�_�\�h�c���]�j�Z�n�b�d���\�u�i�h�e�g�_�g�b�y���a�Z�d�Z�a�h�\ 
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�F�y�]�d�b�_ �a�Z�\�b�k�b�f�h�k�l�b���� �f�_�`�^�m�� �d�h�l�h�j�u�f�b�� �h�i�b�k�Z�g�u�� �k�_�l�_�\�u�f�� �]�j�Z�n�h�f���� �D�j�m�`�d�Z�f�b��
�h�[�h�a�g�Z�q�_�g�u�� �k�h�[�u�l�b�y�� �g�Z�q�Z�e�Z�� �b�� �h�d�h�g�q�Z�g�b�y�� �\�u�i�h�e�g�_�g�b�y�� �a�Z�d�Z�a�h�\���� �k�l�j�_�e�d�Z�f�b�� �h�[�h�a�g�Z�q�_�g�u��
�\�h�a�f�h�`�g�u�_�� �\�Z�j�b�Z�g�l�u�� �\�u�i�h�e�g�_�g�b�y�� �a�Z�d�Z�a�h�\���� �l���_���� �\�h�a�f�h�`�g�u�_�� �i�_�j�_�o�h�^�u�� �b�a�� �h�^�g�h�]�h�� �a�Z�d�Z�a�Z�� �\��
�^�j�m�]�h�c�� �i�h�� �h�d�h�g�q�Z�g�b�x�� �_�]�h�� �\�u�i�h�e�g�_�g�b�y���� �P�b�n�j�Z�� �g�Z�^�� �k�l�j�_�e�d�h�c�� �h�[�h�a�g�Z�q�Z�_�l�� �m�k�e�h�\�g�m�x��
�i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v�� �\�u�i�h�e�g�_�g�b�y�� �a�Z�d�Z�a�Z���� �G�Z�o�h�`�^�_�g�b�_�� �a�Z�l�j�Z�l�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �k�� �i�h�f�h�s�v�x��
�n�h�j�f�m�e�u���������� 

 
�P�Ü
L �:�4�Ü�; 
L �Î�Ü
E �I�=�T�Å�Ü
E�Ã�=�Ü�Ý .                                                     (3) 

�J�_�r�_�g�b�_�� 
�R�Z�]���������Î�5 
L �t�á ���Î�6 
L �v�á ���Î�7 
L �w�á ���Î�8 
L �t�á ���Î�9 
L �x�á �Î�: 
L �y�á ���Î�; 
L �u�á �Î�< 
L �w�á ���Î�= 
L �u�á ���Î�5�4
L �v; 
�R�Z�]���������J�Z�k�k�f�h�l�j�b�f���^�m�]�m���������������a�Z�\�b�k�b�f�h�k�l�v���m�q�b�l�u�\�Z�_�l�k�y�������š�5 
L �Î�5 
E �Î�6 
L �v 
E �t 
L �x 
�������������a�Z�\�b�k�b�f�h�k�l�v���g�_���m�q�b�l�u�\�Z�_�l�k�y�������š�5 
L �Î�5 
E �‡�6�5
L �t 
E �w 
L �y 

���Å�5 
L �•�‹�•�:�x�â �y�; 
L �x 
�R�Z�]���������J�Z�k�k�f�h�l�j�b�f���^�m�]�m���������������a�Z�\�b�k�b�f�h�k�l�v���m�q�b�l�u�\�Z�_�l�k�y�������š�6 
L �Î�6 
E �Î�7 
L �{ 
(3;2) �a�Z�\�b�k�b�f�h�k�l�v���g�_���m�q�b�l�u�\�Z�_�l�k�y�������š�6 
L �Î�6 
E �‡�7�6
L �v 
E �t 
L �x 

���Å�6 
L �•�‹�•�:�{�â �x�; 
L �x 
�R�Z�]���������J�Z�k�k�f�h�l�j�b�f���^�m�]�m������������ �a�Z�\�b�k�b�f�h�k�l�v���m�q�b�l�u�\�Z�_�l�k�y, ���š�7 
L �Î�7 
E �Î�< 
L �s�r 
(8;3) �a�Z�\�b�k�b�f�h�k�l�v���g�_���m�q�b�l�u�\�Z�_�l�k�y, ���š�7 
L �Î�7 
E �‡�<�7
L �w 
E �x 
L�s�s 

���Å�7 
L �•�‹�•�:�s�r�â�s�s�; 
L �s�r 
�R�Z�]�� ������ �J�Z�k�k�f�h�l�j�b�f�� �^�m�]�m�� ���������� �a�Z�\�b�k�b�f�h�k�l�v�� �m�q�b�l�u�\�Z�_�l�k�y (7;4) �a�Z�\�b�k�b�f�h�k�l�v�� �m�q�b�l�u�\�Z�_�l�k�y, 
���š�8 
L �Î�8 
E�s�r
L �s�t 
(3;4) �a�Z�\�b�k�b�f�h�k�l�v���g�_���m�q�b�l�u�\�Z�_�l�k�y (7;4) �a�Z�\�b�k�b�f�h�k�l�v���g�_���m�q�b�l�u�\�Z�_�l�k�y, ���š�8 
L �Î�8 
E �‡�7�8
E �‡�;�8 
L �z 
(3;4) �a�Z�\�b�k�b�f�h�k�l�v���m�q�b�l�u�\�Z�_�l�k�y (7;4) �a�Z�\�b�k�b�f�h�k�l�v���g�_���m�q�b�l�u�\�Z�_�l�k�y, ���š�8 
L �Î�8 
E �‡�;�8 
E ���Å�7 
L �s�v 
(3;4) �a�Z�\�b�k�b�f�h�k�l�v���g�_���m�q�b�l�u�\�Z�_�l�k�y (7;4) �a�Z�\�b�k�b�f�h�k�l�v���m�q�b�l�u�\�Z�_�l�k�y, ���š�8 
L �Î�8 
E �‡�7�8
E ���Å�; 
L �{ 

���Å�8 
L �z 
�R�Z�]�� ������ �J�Z�k�k�f�h�l�j�b�f�� �^�m�]�m�� ���������� �a�Z�\�b�k�b�f�h�k�l�v�� �m�q�b�l�u�\�Z�_�l�k�y (6;5) �a�Z�\�b�k�b�f�h�k�l�v�� �m�q�b�l�u�\�Z�_�l�k�y, 
���š�9 
L �s�u 
(4;5) �a�Z�\�b�k�b�f�h�k�l�v���g�_���m�q�b�l�u�\�Z�_�l�k�y (6;5) �a�Z�\�b�k�b�f�h�k�l�v���m�q�b�l�u�\�Z�_�l�k�y, ���š�9 
L �Î�9 
E �‡�8�9
E ���Å�: 
L �t�r 
(4;5) �a�Z�\�b�k�b�f�h�k�l�v���m�q�b�l�u�\�Z�_�l�k�y (6;5) �a�Z�\�b�k�b�f�h�k�l�v���g�_���m�q�b�l�u�\�Z�_�l�k�y, ���š�9 
L �Î�9 
E �‡�:�9 
E ���Å�8 
L �s�z 
(4;5) �a�Z�\�b�k�b�f�h�k�l�v�� �g�_�� �m�q�b�l�u�\�Z�_�l�k�y (6;5) �a�Z�\�b�k�b�f�h�k�l�v�� �g�_�� �m�q�b�l�u�\�Z�_�l�k�y, ���š�9 
L �Î�9 
E �‡�8�9
E �‡�:�9 
L
�s�y 

���Å�9 
L �z 
�R�Z�]���������J�Z�k�k�f�h�l�j�b�f���^�m�]�m������������ �a�Z�\�b�k�b�f�h�k�l�v���m�q�b�l�u�\�Z�_�l�k�y, ���š�: 
L �Î�: 
E �Î�; 
L �s�r 
(7;6) �a�Z�\�b�k�b�f�h�k�l�v���g�_���m�q�b�l�u�\�Z�_�l�k�y, ���š�: 
L �Î�: 
E �‡�;�: 
L �v 
E �y 
L�s�s 

���Å�: 
L �s�r 
�R�Z�]�������J�Z�k�k�f�h�l�j�b�f���^�m�]�m������������ �a�Z�\�b�k�b�f�h�k�l�v���m�q�b�l�u�\�Z�_�l�k�y, ���š�; 
L �Î�< 
E �Î�; 
L �z 
(8;7) �a�Z�\�b�k�b�f�h�k�l�v���g�_���m�q�b�l�u�\�Z�_�l�k�y, ���š�; 
L �Î�; 
E �‡�;�< 
L �w 

���Å�; 
L �w 
�R�Z�]�������J�Z�k�k�f�h�l�j�b�f���^�m�]�m������������ �a�Z�\�b�k�b�f�h�k�l�v���m�q�b�l�u�\�Z�_�l�k�y, ���š�< 
L �{ 
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�i�j�h�_�d�l�����G�Z���h�j�]�Z�g�b�a�Z�p�b�h�g�g�u�_���b�a�f�_�g�_�g�b�y���l�Z�d�`�_���\�e�b�y�x�l���g�h�\�u�_���j�h�e�b���b���h�[�y�a�Z�g�g�h�k�l�b�����k�h�a�^�Z�g�g�u�_��
�^�e�y���\�g�_�^�j�_�g�b�y���%�,�0-�l�_�o�g�h�e�h�]�b�c�� 

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

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

�:�� �d�h�f�i�e�_�d�k�� �k�e�_�^�m�x�s�b�o�� �f�_�j�h�i�j�b�y�l�b�c�� �k�h�a�^�Z�x�l�� �m�k�e�h�\�b�y�� �^�e�y�� �w�n�n�_�d�l�b�\�g�h�]�h��
�n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y��BIM- �l�_�o�g�h�e�h�]�b�c���\���J�h�k�k�b�b�������D���g�b�f���f�h�`�g�h���h�l�g�_�k�l�b�� 

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

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

- �h�[�k�m�`�^�_�g�b�_�� �k�� �m�q�Z�k�l�g�b�d�Z�f�b�� �k�l�j�h�b�l�_�e�v�g�h�]�h�� �i�j�h�p�_�k�k�Z�� �e�m�q�r�b�o�� �f�b�j�h�\�u�o�� �i�j�Z�d�l�b�d�� �\��
�h�[�e�Z�k�l�b���\�g�_�^�j�_�g�b�y���%�,�0-�l�_�o�g�h�e�h�]�b�c�� 

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

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

- �i�j�b�\�e�_�q�_�g�b�_�� �b�g�\�_�k�l�b�p�b�c�� �h�l�� �]�h�k�m�^�Z�j�k�l�\�Z�� �g�Z�� �i�h�d�m�i�d�m�� �e�b�p�_�g�a�b�c�� �g�Z���I�H���� �k�h�a�^�Z�g�b�_��
�h�l�^�_�e�h�\���%�,�0-�f�_�g�_�^�`�_�j�h�\�����g�Z���k�h�a�^�Z�g�b�_���k�_�j�\�_�j�g�h�c���b���k�_�l�_�\�h�c���b�g�n�j�Z�k�l�j�m�d�l�m�j�u���� 

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

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

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

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

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

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

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

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

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

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

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

- �i�h�k�e�_�� �a�Z�\�_�j�r�_�g�b�y�� �k�l�j�h�b�l�_�e�v�k�l�\�Z�� �_�]�h�� �f�h�`�g�h�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �^�e�y�� �h�[�k�e�m�`�b�\�Z�g�b�y�� �b��
�\�h�k�k�l�Z�g�h�\�e�_�g�b�y���a�^�Z�g�b�y���b�e�b���d�h�g�k�l�j�m�d�p�b�c���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���]�h�l�h�\�u�o���%�,�0-�f�h�^�_�e�_�c�� 

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

�]�h�k�m�^�Z�j�k�l�\�_�g�g�u�_���i�j�h�_�d�l�u���>���@��  
�G�Z���w�l�Z�i�_���i�j�h�_�d�l�b�j�h�\�Z�g�b�y���^�b�a�Z�c�g�Z���%�,�0-�f�h�^�_�e�b�j�h�\�Z�g�b�_���i�h�a�\�h�e�y�_�l�� 
-�e�m�q�r�_���i�h�g�b�f�Z�l�v���^�b�a�Z�c�g���a�Z���k�q�_�l���k�h�a�^�Z�g�b�y���f�g�h�]�h�f�_�j�g�u�o���f�h�^�_�e�_�c�����k�g�b�a�b�l�v �i�h�l�j�_�[�g�h�k�l�v��

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

- �m�f�_�g�v�r�_�g�b�_�� �\�j�_�f�_�g�g�u�o�� �j�_�k�m�j�k�h�\�� �^�e�y�� �i�j�h�\�_�^�_�g�b�y�� �Z�g�Z�e�b�a�Z�� �b�� �h�p�_�g�d�b�� �f�Z�l�_�j�b�Z�e�h�\���� �a�Z��
�k�q�_�l���^�h�k�l�m�i�Z���d���[�Z�a�Z�f���^�Z�g�g�u�o�� 
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�h�[�j�Z�l�g�h�c���f�_�`�^�m���m�q�Z�k�l�g�b�d�Z�f�b���i�j�h�_�d�l�Z�� 
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- �i�h�\�u�r�_�g�b�_���d�Z�q�_�k�l�\�Z���k�l�j�h�b�l�_�e�v�g�h�]�h���i�j�h�p�_�k�k�Z�� 
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�n�Z�d�l�h�j�h�\�� 
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Annotation. This article provides a justification for the need to use BIM technologies in construction 
projects, as the competitiveness of any construction organization in modern economic conditions depends on 
its equipment with information modeling technologies. The article also presents the main reasons that quickly 
slow down the spread of BIM technologies in the construction industry among domestic enterprises, 
demonstrate the main advantages of BIM technologies in the context of the implementation of construction 
projects among Russian enterprises. great potential for modern construction companies and allows you to 
accurately predict construction costs, increase operational efficiency and efficiency, improve key indicators, 
optimize errors, time resources and minimal costs of construction projects. 
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������ �h�l�k�m�l�k�l�\�b�_�� �g�_�h�[�o�h�^�b�f�h�c�� �i�j�h�a�j�Z�q�g�h�k�l�b�� ���p�b�n�j�h�\�Z�y�� �l�j�Z�g�k�n�h�j�f�Z�p�b�y�� �a�Z�k�l�Z�\�e�y�_�l�� �\�_�k�v��
�i�_�j�k�h�g�Z�e�� �k�l�j�h�b�l�_�e�v�g�h�c�� �h�j�]�Z�g�b�a�Z�p�b�b�� �j�Z�[�h�l�Z�l�v�� �\�� �i�j�h�a�j�Z�q�g�h�f�� �j�_�`�b�f�_���� �B�� �w�l�h�� �i�j�h�[�e�_�f�Z���^�e�y��
�k�l�j�h�b�l�_�e�v�g�h�c���h�l�j�Z�k�e�b�����i�h�k�d�h�e�v�d�m���h�g�Z���i�j�b�\�u�d�e�Z���d���f�_�g�_�_���i�j�h�a�j�Z�q�g�h�c���k�j�_�^�_���� 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

�<���l�h���\�j�_�f�y���d�Z�d���f�g�h�]�b�_���j�m�d�h�\�h�^�b�l�_�e�b���k�l�j�h�b�l�_�e�v�g�u�o���h�j�]�Z�g�b�a�Z�p�b�c���g�Z�q�b�g�Z�x�l���h�k�h�a�g�Z�\�Z�l�v��
�p�_�g�g�h�k�l�v���p�b�n�j�h�\�h�]�h���k�l�j�h�b�l�_�e�v�k�l�\�Z�����g�_�o�\�Z�l�d�Z���p�b�n�j�h�\�u�o���g�Z�\�u�d�h�\���b���h�[�s�Z�y���g�_�h�k�\�_�^�h�f�e�_�g�g�h�k�l�v��
�d�h�f�i�Z�g�b�c�� �i�h-�i�j�_�`�g�_�f�m�� �h�k�l�Z�x�l�k�y�� �d�Z�f�g�_�f�� �i�j�_�l�d�g�h�\�_�g�b�y�� �g�Z�� �i�m�l�b�� �b�o�� �r�b�j�h�d�h�]�h�� �\�g�_�^�j�_�g�b�y����
�H�^�g�Z�d�h�� �l�_���� �d�l�h�� �j�Z�g�h�� �b�e�b�� �i�h�a�^�g�h�� �g�Z�q�g�_�l�� �\�g�_�^�j�_�g�b�_�� �p�b�n�j�h�\�u�o�� �l�_�o�g�h�e�h�]�b�c���� �k�d�h�j�_�_�� �\�k�_�]�h����
�a�Z�c�f�m�l���e�b�^�b�j�m�x�s�b�_���i�h�a�b�p�b�b���g�Z���j�u�g�d�_���b���k�f�h�]�m�l���^�b�d�l�h�\�Z�l�v���k�\�h�b���m�k�e�h�\�b�y�� 
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Annotation. This article provides a justification for the need to introduce digital technologies into the 
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