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1 �<�<�?�>�?�G�B�? 

1.1 �G�:�A�G�:�Q�?�G�B�?���B���H�;�E�:�K�L�V �I�J�B�F�?�G�?�G�B�Y 

�I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b���b���h�[�j�Z��
�[�h�l�d�b�� ��D/3D �b�a�h�[�j�Z�`�_�g�b�c (�^�Z�e�_�_�� �I�j�h�]�j�Z�f�f�Z�� �i�j�_�^�g�Z�a�g�Z�q�_�g�Z �^�e�y�� �Z�\�l�h�f�Z�l�b�a�Z�p�b�b 
�k�e�_�^�m�x�s�b�o���\�b�^�h�\���^�_�y�l�_�e�v�g�h�k�l�b���f�_�^�b�p�b�g�k�d�h�]�h���i�_�j�k�h�g�Z�e�Z���j�Z�^�b�h�e�h�]�b�q�_�k�d�h�c���k�e�m�`�[�u�� 

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

�x �i�j�h�\�_�^�_�g�b�_���b�a�f�_�j�_�g�b�c�����i�Z�j�Z�f�_�l�j�h�\���b�a�h�[�j�Z�`�_�g�b�c 

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

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

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

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

�H�[�e�Z�k�l�v���i�j�b�f�_�g�_�g�b�y 

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

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

�x �d�h�f�i�v�x�l�_�j�g�u�_���b���f�Z�]�g�b�l�g�h-�j�_�a�h�g�Z�g�k�g�u�_���l�h�f�h�]�j�Z�n�u�� 

�x �j�_�g�l�]�_�g�h�\�k�d�b�_���Z�i�i�Z�j�Z�l�u�� 

�x �n�e�x�h�j�h�]�j�Z�n�u�� 

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

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

�x �f�Z�f�f�h�]�j�Z�n�u�� 

�x �i�j�b�[�h�j�u���j�Z�^�b�h�g�m�d�e�b�^�g�h�c���^�b�Z�]�g�h�k�l�b�d�b�� 

�x �w�g�^�h�k�d�h�i�u���b���f�b�d�j�h�k�d�h�i�u�����h�k�g�Z�s�_�g�g�u�_���L�<-�d�Z�f�_�j�Z�f�b���b���l���^�� 

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

�x �\�j�Z�q-�j�_�g�l�]�_�g�h�e�h�] (�j�_�g�l�]�_�g�h�\�k�d�Z�y, �d�h�f�i�v�x�l�_�j�g�h-�l�h�f�h�]�j�Z�n�b�q�_�k�d�Z�y, �Z�g�]�b�h�]�j�Z��
�n�b�q�_�k�d�Z�y, �j�_�g�l�]�_�g�h-�w�g�^�h�k�d�h�i�b�q�_�k�d�Z�y, �j�_�g�l�]�_�g�h-�o�b�j�m�j�]�b�q�_�k�d�Z�y �^�b�Z�]�g�h�k�l�b�d�Z); 

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

�x �\�j�Z�q-�j�Z�^�b�h�e�h�] - �k�i�_�p�b�Z�e�b�k�l �i�h �j�Z�^�b�h�g�m�d�e�b�^�g�h�c �^�b�Z�]�g�h�k�l�b�d�_; 

�x �j�_�g�l�]�_�g�h�e�Z�[�h�j�Z�g�l, �f�_�^�b�p�b�g�k�d�Z�y �j�Z�^�b�h�e�h�]�b�q�_�k�d�Z�y �k�_�k�l�j�Z, �f�_�^�b�p�b�g�k�d�Z�y �k�_�k�l�j�Z 
�d�Z�[�b�g�_�l�Z �M�A �± �^�b�Z�]�g�h�k�l�b�d�b. 



 5 

�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

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

�I�j�h�]�j�Z�f�f�Z�� �j�_�Z�e�b�a�h�\�Z�g�Z�� �g�Z�� �i�_�j�k�h�g�Z�e�v�g�h�f�� �d�h�f�i�v�x�l�_�j�_�� �k�� �h�i�_�j�Z�p�b�h�g�g�h�c�� �k�b�k�l�_�f�h�c��
Windows 7/8/10 �b�� �b�f�_�_�l�� �h�l�d�j�u�l�h�_���� �j�Z�a�\�b�\�Z�_�f�h�_�� �i�j�h�]�j�Z�f�f�g�h�_�� �h�[�_�k�i�_�q�_�g�b�_���� �i�h�e�g�h��
�k�l�v�x�� �j�Z�a�j�Z�[�h�l�Z�g�g�h�_�� �\�� �J�h�k�k�b�b�� �I�j�h�]�j�Z�f�f�Z�� �i�j�_�^�g�Z�a�g�Z�q�_�g�Z�� �^�e�y�� �i�j�h�k�f�h�l�j�Z�� �l�j�_�o�f�_�j��
�g�u�o���j�_�d�h�g�k�l�j�m�d�p�b�c���b�a�h�[�j�Z�`�_�g�b�c�����k�_�]�f�_�g�l�Z�p�b�b�����Z���l�Z�d�`�_���^�e�y���i�j�h�\�_�^�_�g�b�y���b�a�f�_�j�_�g�b�c���b��
�b�o���f�Z�l�_�f�Z�l�b�q�_�k�d�h�c���h�[�j�Z�[�h�l�d�b�� 

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

�x �J�_�]�b�k�l�j�Z�p�b�y���b���h�[�f�_�g���b�g�n�h�j�f�Z�p�b�_�c�� 

�x �<�b�a�m�Z�e�b�a�Z�p�b�y�����'-�b�a�h�[�j�Z�`�_�g�b�c���b���k�_�j�b�c�����'-�b�a�h�[�j�Z�`�_�g�b�c�� 

�x �K�_�]�f�_�g�l�Z�p�b�y���h�[�t�_�d�l�h�\ �g�Z���k�_�j�b�y�o�����'-�b�a�h�[�j�Z�`�_�g�b�c 

�x �F�Z�l�_�f�Z�l�b�q�_�k�d�Z�y���h�[�j�Z�[�h�l�d�Z���b���j�Z�k�q�_�l���n�b�a�b�h�e�h�]�b�q�_�k�d�b�o���i�Z�j�Z�f�_�l�j�h�\�� 

�x �J�Z�k�q�_�l���n�b�a�b�h�e�h�]�b�q�_�k�d�b�o���i�Z�j�Z�f�_�l�j�h�\ 

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

1.1.2 �J�_�]�b�k�l�j�Z�p�b�y���b���h�[�f�_�g���b�g�n�h�j�f�Z�p�b�_�c 

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

�x �k�� �\�b�^�_�h�\�u�o�h�^�Z�� �f�_�^�b�p�b�g�k�d�b�o�� �i�j�b�[�h�j�h�\�� �\�� �q�_�j�g�h-�[�_�e�h�f�� �b�� �p�\�_�l�g�h�f�� �\�b�^�_�� �\�� �n�h�j��
�f�Z�l�Z�o���3�$�/�����6�(�&�$�0�����1�7�6�&�����6-�\�b�^�_�h���k���q�Z�k�l�h�l�h�c���^�h������ �d�Z�^�j�h�\���k�_�d�� 

�x �i�h���\�u�q�b�k�e�b�l�_�e�v�g�h�c���k�_�l�b���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���i�j�h�l�h�d�h�e�Z���'�,�&�2�0���������� 

�x �k���f�Z�]�g�b�l�g�u�o�����f�Z�]�g�b�l�h�h�i�l�b�q�_�k�d�b�o���b���e�Z�a�_�j�g�u�o���^�b�k�d�h�\���\���n�h�j�f�Z�l�_���n�Z�c�e�h�\���'�,�&�2�0��
���������b���\���]�j�Z�n�b�q�_�k�d�b�o���n�h�j�f�Z�l�Z�o���-�3�(�*�����%�0�3�����7�,�)�)�����*�,�), PNG; 

�x �k�h���k�d�Z�g�_�j�Z���\���q�_�j�g�h-�[�_�e�h�f���b���p�\�_�l�g�h�f���n�h�j�f�Z�l�_�� 

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

1.1.3 �<�b�a�m�Z�e�b�a�Z�p�b�y�����'-�b�a�h�[�j�Z�`�_�g�b�c���b���k�_�j�b�c�����'-�b�a�h�[�j�Z�`�_�g�b�c 

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

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

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

�x �H�l�h�[�j�Z�`�_�g�b�_���'�,�&�2�0-�b�g�n�h�j�f�Z�p�b�b�����k�\�y�a�Z�g�g�h�c���k���b�a�h�[�j�Z�`�_�g�b�_�f�� 

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

�k�_�e�_�c�� �g�Z�� �w�d�j�Z�g�_�� ���\ �e�b�g�_�c�g�h�c���� �e�h�]�Z�j�b�n�f�b�q�_�k�d�h�c���� �w�d�k�i�h�g�_�g�p�b�Z�e�v�g�h�c���� �6-
�h�[�j�Z�a�g�h�c���b���p�\�_�l�g�h�c���n�h�j�f�_���� 

o �M�i�j�Z�\�e�_�g�b�_���y�j�d�h�k�l�v�x���b���d�h�g�l�j�Z�k�l�g�h�k�l�v�x���b�a�h�[�j�Z�`�_�g�b�y�� 

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

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

�g�h�f�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

o �h�[�t�_�f�h�\���w�e�e�b�i�k�h�b�^�h�\���\����D-�j�_�`�b�f�_�� 
 
�<����D-�j�_�`�b�f�_���i�j�h�]�j�Z�f�f�Z���h�[�_�k�i�_�q�b�\�Z�_�l���k�e�_�^�m�x�s�b�_���\�h�a�f�h�`�g�h�k�l�b�� 

�x �I�j�h�k�f�h�l�j���i�j�h�k�l�_�c�r�_�c����D-�j�_�d�h�g�k�l�j�m�d�p�b�b���b���\�u�[�h�j���b�g�l�_�j�_�k�m�x�s�_�c���h�[�e�Z�k�l�b; 

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

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

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

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

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

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

1.1.4 �K�_�]�f�_�g�l�Z�p�b�y���h�[�t�_�d�l�h�\���g�Z���k�_�j�b�y�o�����'-�b�a�h�[�j�Z�`�_�g�b�c 

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

�x �K�_�]�f�_�g�l�Z�p�b�y���i�h���]�b�k�l�h�]�j�Z�f�f�_�� 

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

�x �J�m�q�g�Z�y���k�_�]�f�_�g�l�Z�p�b�y�� 

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

1.1.5 �F�Z�l�_�f�Z�l�b�q�_�k�d�Z�y���h�[�j�Z�[�h�l�d�Z���b�a�h�[�j�Z�`�_�g�b�c 

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

�x �h�l�h�[�j�Z�`�_�g�b�_���k�j�_�a�Z���b���]�b�k�l�h�]�j�Z�f�f�u���b�g�l�_�g�k�b�\�g�h�k�l�b�� 

�x �\�u�q�b�k�e�_�g�b�_���k�j�_�^�g�_�c���b�g�l�_�g�k�b�\�g�h�k�l�b���b���^�b�k�i�_�j�k�b�b�� 

�x �\�u�q�b�k�e�_�g�b�_���Z�\�l�h�d�h�j�j�_�e�y�p�b�h�g�g�h�c���n�m�g�d�p�b�b�� 

1.1.6 �J�Z�k�q�_�l���n�b�a�b�h�e�h�]�b�q�_�k�d�b�o���i�Z�j�Z�f�_�l�j�h�\ 

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

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

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

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

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

�x �K�h�k�l�Z�\�e�_�g�b�_�� �i�j�h�l�h�d�h�e�h�\�� �b�� �a�Z�d�e�x�q�_�g�b�c�� �i�h�� �h�[�k�e�_�^�h�\�Z�g�b�x�� �i�Z�p�b�_�g�l�Z�� �k�� �\�d�e�x�q�_��
�g�b�_�f�� �j�_�a�m�e�v�l�Z�l�h�\�� �b�a�f�_�j�_�g�b�c�� �^�e�b�g���� �m�]�e�h�\���� �i�e�h�s�Z�^�_�c���� �h�[�t�_�f�h�\���� �Z�� �l�Z�d�`�_�� �k��
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�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

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

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

�]�g�h�a�h�\���\���n�h�j�f�Z�l�_���F�D�;-10; 
o �h�j�]�Z�g�b�a�Z�p�b�y���b���\�j�Z�q�����g�Z�i�j�Z�\�b�\�r�b�_���i�Z�p�b�_�g�l�Z���g�Z���h�[�k�e�_�^�h�\�Z�g�b�_�� 
o �i�j�_�^�h�k�l�Z�\�e�_�g�g�u�_�� �m�k�e�m�]�b�� �H�F�K�� �k�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �k�e�h�\�Z�j�y�� �k�l�j�Z�o�h�\�u�o��

�d�h�f�i�Z�g�b�c �b���k�e�h�\�Z�j�y���d�h�^�h�\���m�k�e�m�]���H�F�K�� 
o �k�h�i�m�l�k�l�\�m�x�s�Z�y�� �b�g�n�h�j�f�Z�p�b�y���± �i�h�\�h�^�� �i�h�k�_�s�_�g�b�y���� �h�k�e�h�`�g�_�g�b�y���� �d�h�g�l�j�Z��

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

�x �K�h�o�j�Z�g�_�g�b�_���\���[�Z�a�_���^�Z�g�g�u�o���b�a�h�[�j�Z�`�_�g�b�c�� 

�x �K�h�o�j�Z�g�_�g�b�_���'�,�&�2�0-�b�g�n�h�j�f�Z�p�b�b�����k�\�y�a�Z�g�g�h�c���k���b�a�h�[�j�Z�`�_�g�b�_�f�� 

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

1.2 �M�J�H�<�?�G�V���I�H�>�=�H�L�H�<�D�B���I�H�E�V�A�H�<�:�L�?�E�?�C 

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

1.3 �M�K�E�H�<�B�Y���I�J�B�F�?�G�?�G�B�Y���I�J�H�=�J�:�F�F�U 

�M�k�e�h�\�b�y�� �i�j�b�f�_�g�_�g�b�y�� �i�j�h�]�j�Z�f�f�u���©�=�Z�f�f�Z�� �F�m�e�v�l�b�\�h�d�k�� �>2�ª���� �l�j�_�[�h�\�Z�g�b�y�� �d�� �k�h�k�l�Z�\�m�� �k�b��
�k�l�_�f�g�h�]�h�� �i�j�h�]�j�Z�f�f�g�h�]�h�� �h�[�_�k�i�_�q�_�g�b�y���� �d�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�� �d�h�f�i�v�x�l�_�j�h�\���� �k�_�l�_�\�h�]�h�� �b��
�k�i�_�p�b�Z�e�v�g�h�]�h���h�[�h�j�m�^�h�\�Z�g�b�y���i�j�b�\�_�^�_�g�u���\���^�h�d�m�f�_�g�l�_���©�H�i�b�k�Z�g�b�_���d�h�f�i�e�_�d�k�Z���i�j�h�]�j�Z�f�f��
�©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k�ª. 

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

�<�o�h�^�g�h�c���b�g�n�h�j�f�Z�p�b�_�c���^�e�y���i�j�h�]�j�Z�f�f�u���y�\�e�y�x�l�k�y�� 
- �b�a�h�[�j�Z�`�_�g�b�y�����i�h�e�m�q�Z�_�f�u�_���i�h���d�h�f�i�v�x�l�_�j�g�h�c���k�_�l�b���b���p�b�n�j�h�\�u�o���\�u�o�h�^�h�\���k���\�b�^�_�h�\�u��
�o�h�^�h�\�� �f�_�^�b�p�b�g�k�d�b�o�� �j�_�]�b�k�l�j�b�j�m�x�s�b�o�� �i�j�b�[�h�j�h�\���� �Z�� �l�Z�d�`�_�� �i�m�l�_�f�� �k�d�Z�g�b�j�h�\�Z�g�b�y�� �j�_�g�l�]�_��
�g�h�\�k�d�b�o���n�h�l�h�i�e�z�g�h�d�� 
- �b�a�h�[�j�Z�`�_�g�b�y���� �\�\�h�^�b�f�u�_�� �k�h�� �k�f�_�g�g�u�o�� �g�h�k�b�l�_�e�_�c�� �b�g�n�h�j�f�Z�p�b�b��- �f�Z�]�g�b�l�g�u�o�� �b�� �f�Z�]�g�b��
�l�h�h�i�l�b�q�_�k�d�b�o���^�b�k�d�h�\�����&�'-ROM, DVD-�5�2�0���b���l���i���� 
- �l�_�d�k�l�h�\�Z�y���b�g�n�h�j�f�Z�p�b�y�����\�\�h�^�b�f�Z�y���h�i�_�j�Z�l�h�j�Z�f�b���b���\�j�Z�q�Z�f�b�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

2 �H�I�B�K�:�G�B�?���B�G�L�?�J�N�?�C�K�:���I�J�H�=�J�:�F�F�U 
�M�i�j�Z�\�e�_�g�b�_�� �d�h�f�i�v�x�l�_�j�h�f�� �k�� �m�k�l�Z�g�h�\�e�_�g�g�h�c�� �i�j�h�]�j�Z�f�f�h�c�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �k�� �i�h�f�h�s�v�x��
�d�e�Z�\�b�Z�l�m�j�u�� �b�� �f�u�r�b���� �I�j�b�� �j�Z�[�h�l�_�� �g�Z�� �d�h�f�i�v�x�l�_�j�_�� �k�� �m�k�l�Z�g�h�\�e�_�g�g�h�c�� �i�j�h�]�j�Z�f�f�h�c���� �i�h�^��
�d�e�x�q�_�g�g�h�c�� �d�� �^�b�Z�]�g�h�k�l�b�q�_�k�d�h�c�� �Z�i�i�Z�j�Z�l�m�j�_�� �^�e�y�� �\�\�h�^�Z�� �\�b�^�_�h�k�b�]�g�Z�e�Z���� �\�h�a�f�h�`�g�h�� �b�k��
�i�h�e�v�a�h�\�Z�g�b�_���g�h�`�g�u�o���i�_�^�Z�e�_�c�����^�b�k�l�Z�g�p�b�h�g�g�h�]�h���i�m�e�v�l�Z���b���l���i�� 

 

2.1 �K�H�=�E�:�R�?�G�B�Y���B���L�?�J�F�B�G�H�E�H�=�B�Y 

�<�� �^�Z�e�v�g�_�c�r�_�f�� �i�h�^�� �k�e�h�\�h�f�� �©�b�a�h�[�j�Z�`�_�g�b�_�ª�� �i�h�g�b�f�Z�_�l�k�y�� ��D-�b�a�h�[�j�Z�`�_�g�b�_�� �b�e�b�� �k�_�j�b�y��
2D-�b�a�h�[�j�Z�`�_�g�b�c���� �K�_�j�b�y�� ��D-�b�a�h�[�j�Z�`�_�g�b�c�� �[�m�^�_�l�� �g�Z�a�u�\�Z�l�v�k�y�� �i�j�h�k�l�h�� �k�_�j�b�_�c���� ��D-
�b�a�h�[�j�Z�`�_�g�b�_ �± 3D-�f�Z�k�k�b�\�h�f�����<���k�e�m�q�Z�y�o�����d�h�]�^�Z���b�a���d�h�g�l�_�d�k�l�Z���y�k�g�h�����q�l�h���j�_�q�v���b�^�_�l���h����D-
�b�a�h�[�j�Z�`�_�g�b�y�o�����i�j�b�k�l�Z�\�d�Z���©��D�ª���[�m�^�_�l���^�e�y���d�j�Z�l�d�h�k�l�b���h�i�m�k�d�Z�l�v�k�y������D-�b�a�h�[�j�Z�`�_�g�b�y������D-
�b�a�h�[�j�Z�`�_�g�b�y���k�_�j�b�b���b���^�\�m�f�_�j�g�u�_���k�_�q�_�g�b�y����D-�b�a�h�[�j�Z�`�_�g�b�c���b�g�h�]�^�Z���[�m�^�m�l���g�Z�a�u�\�Z�l�v�k�y��
�d�Z�^�j�Z�f�b�� 

�<�� �i�j�h�]�j�Z�f�f�_�� �b�k�i�h�e�v�a�m�_�l�k�y�� �i�j�Z�\�Z�y�� �^�_�d�Z�j�l�h�\�Z�� �k�b�k�l�_�f�Z�� �d�h�h�j�^�b�g�Z�l���� �G�Z�� �^�\�m�f�_�j�g�h�c��
�i�e�h�k�d�h�k�l�b�� �p�_�g�l�j�� �d�h�h�j�^�b�g�Z�l�� �g�Z�o�h�^�b�l�k�y �\�� �e�_�\�h�f�� �g�b�`�g�_�f�� �m�]�e�m�� �b�a�h�[�j�Z�`�_�g�b�y���� �h�k�v��X 
�g�Z�i�j�Z�\�e�_�g�Z���\�i�j�Z�\�h�����Z���h�k�v��Y �± �\�\�_�j�o�� 

�D�h�f�Z�g�^�u�� �f�_�g�x�� �h�[�h�a�g�Z�q�Z�x�l�k�y�� �k�e�_�^�m�x�s�b�f�� �h�[�j�Z�a�h�f�����©�B�g�k�l�j�m�f�_�g�l�u�� �_�� �I�_�q�Z�l�v�ª �± 
�h�a�g�Z�q�Z�_�l���\�u�[�h�j���d�h�f�Z�g�^�u���©�I�_�q�Z�l�v�ª �\���f�_�g�x���©�B�g�k�l�j�m�f�_�g�l�u�ª. 

2.2 �A�:�I�M�K�D���I�J�H�=�J�:�F�F�U���B���A�:�<�?�J�R�?�G�B�?���J�:�;�H�L�U 

�>�e�y���a�Z�i�m�k�d�Z���i�j�h�]�j�Z�f�f�u���g�Z�`�f�b�l�_���f�u�r�v�x���g�Z���d�g�h�i�d�m���©�I�m�k�d�ª �\���e�_�\�h�f���g�b�`�g�_�f���m�]�e�m���h�d�g�Z��
Windows �b���\���h�l�d�j�u�\�r�_�f�k�y���]�e�Z�\�g�h�f���f�_�g�x���\�u�[�_�j�b�l�_���d�h�f�Z�g�^�m���©�I�j�h�]�j�Z�f�f�u���_���0�X�O�W�L�9�R�[��
�_���0�X�O�W�L�9�R�[�ª. 

�>�e�y�� �m�^�h�[�k�l�\�Z�� �a�Z�i�m�k�d�Z�� �i�j�h�]�j�Z�f�f�u�� �<�u�� �f�h�`�_�l�_���b�k�i�h�e�v�a�h�\�Z�l�v �g�Z�� �j�Z�[�h�q�_�f�� �k�l�h�e�_��Win-
dows �y�j�e�u�d�� �i�j�h�]�j�Z�f�f�u���©�=�Z�f�f�Z�� �F�m�e�v�l�b�\�h�d�k�� �>2�ª  �b�� �a�Z�i�m�k�d�Z�l�v�� �_�_�� �^�\�h�c�g�u�f�� �s�_�e�q�d�h�f��
�f�u�r�b���g�Z���y�j�e�u�d�_�� 

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

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

2.3 �=�E�:�<�G�H�?���H�D�G�H���I�J�H�=�J�:�F�F�U (2D �J�?�@�B�F�� 

�=�e�Z�\�g�h�_�� �h�d�g�h�� �j�Z�a�[�b�l�h�� �g�Z �k�e�_�^�m�x�s�b�_ �n�m�g�d�p�b�h�g�Z�e�v�g�u�_ �q�Z�k�l�b�����h�k�g�h�\�g�h�_�� �f�_�g�x, �\�k�i�h��
�f�h�]�Z�l�_�e�v�g�m�x�� �i�Z�g�_�e�v�� �i�h�^�� �h�k�g�h�\�g�u�f�� �f�_�g�x�����p�_�g�l�j�Z�e�v�g�m�x�� �q�Z�k�l�v���� �g�b�`�g�x�x�� �i�Z�g�_�e�v�� �a�Z��
�]�j�m�`�_�g�g�u�o���b�a�h�[�j�Z�`�_�g�b�c �b���i�j�Z�\�m�x���i�Z�g�_�e�v �\�u�^�_�e�_�g�g�h�c���k�_�j�b�b���b�a�h�[�j�Z�`�_�g�b�c. 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

�H�k�g�h�\�g�h�_���h�d�g�h���i�j�h�]�j�Z�f�f�u�� 

�I�j�b�� �\�u�i�h�e�g�_�g�b�b�� �d�h�f�Z�g�^�u���©�I�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�ª �b�e�b�� �g�Z�`�Z�l�b�b�� �g�Z�� �d�e�Z�\�b�r�m�� �d�e�Z�\�b�Z��
�l�m�j�u��F11 �k�e�_�\�Z���i�h�y�\�e�y�_�l�k�y���i�Z�g�_�e�v�����d�h�l�h�j�Z�y �k�h�^�_�j�`�b�l���d�g�h�i�d�b�����^�\�b�`�d�b���b���^�j�m�]�b�_���h�j�]�Z��
�g�u�� �m�i�j�Z�\�e�_�g�b�y�� �j�Z�[�h�l�h�c�� �i�j�h�]�j�Z�f�f�u���� �>�Z�e�_�_�� �w�l�Z�� �i�Z�g�_�e�v�� �[�m�^�_�l�� �g�Z�a�u�\�Z�l�v�k�y�� �i�Z�g�_�e�v�x��
�m�i�j�Z�\�e�_�g�b�y. 

 

�I �Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y�� 

�G�b�`�g�y�y �i�Z�g�_�e�v �h�l�h�[�j�Z�`�Z�_�l�� �a�Z�]�j�m�`�_�g�g�u�_�� �b�a�� �[�Z�a�u�� �^�Z�g�g�u�o���� �n�Z�c�e�h�\�h�c�� �k�b�k�l�_�f�u��
�b�e�b�� �i�h�e�m�q�_�g�g�u�_�� �^�j�m�]�b�f�� �k�i�h�k�h�[�h�f�� �b�a�h�[�j�Z�`�_�g�b�y���± �k�_�j�b�b�� �� �b�� ��D-�b�a�h�[�j�Z�`�_�g�b�y�� �\�� �\�b�^�_��
�b�o���m�f�_�g�v�r�_�g�g�u�o���d�h�i�b�c���± �w�l�b�d�_�l�h�d�����G�b�`�g�y�y �i�Z�g�_�e�v���j�Z�a�[�b�\�Z�_�l�k�y���g�Z���k�l�h�e�v�d�h���a�Z�d�e�Z�^�h�d, 
�k�d�h�e�v�d�h���a�Z�]�j�m�`�_�g�h���b�a�h�[�j�Z�`�_�g�b�c �j�Z�a�e�b�q�g�u�o���i�h�k�_�s�_�g�b�c���i�Z�p�b�_�g�l�h�\. �<�h�a�f�h�`�g�h���l�Z�d�`�_���\��
�h�d�g�_���i�Z�j�Z�f�_�l�j�h�\���g�Z�k�l�j�h�b�l�v���k�l�b�e�b���]�j�m�i�i�b�j�h�\�d�b���a�Z�d�e�Z�^�h�d���i�h�����©�I�Z�p�b�_�g�l�ª��- �\�k�_���b�a�h�[�j�Z��
�`�_�g�b�y�� �h�^�g�h�]�h�� �i�Z�p�b�_�g�l�Z���j�Z�a�f�_�s�Z�x�l�k�y �\�� �h�^�g�h�c �a�Z�d�e�Z�^�d�_���� �©�I�Z�p�b�_�g�l-�F�h�^�Z�e�v�g�h�k�l�v�ª��- 
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�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

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

 

�G�b�`�g�y�y���i�Z�g�_�e�v���a�Z�]�j�m�`�_�g�g�u�o���b�a�h�[�j�Z�`�_�g�b�c 

�P�_�g�l�j�Z�e�v�g�Z�y�� �q�Z�k�l�v�� �]�e�Z�\�g�h�]�h�� �h�d�g�Z�� �i�j�_�^�g�Z�a�g�Z�q�_�g�Z�� �^�e�y�� �i�j�h�k�f�h�l�j�Z�� �b�a�h�[�j�Z�`�_�g�b�c���� �W�l�Z��
�q�Z�k�l�v�� �k�h�^�_�j�`�b�l�� �g�Z�[�h�j�� �h�d�h�g���� �\�� �d�h�l�h�j�u�o�� �h�l�h�[�j�Z�`�Z�x�l�k�y�� �d�Z�^�j�u�� �k�_�j�b�b���� �h�l�^�_�e�v�g�u�_�� ��D-
�b�a�h�[�j�Z�`�_�g�b�y�����I�h�w�l�h�f�m���^�e�y���i�j�h�k�l�h�l�u���w�l�b���h�d�g�Z���[�m�^�_�f���g�Z�a�u�\�Z�l�v���h�d�g�Z�f�b���d�Z�^�j�h�\�����B�o���d�h��
�e�b�q�_�k�l�\�h�� �b�� �j�Z�k�i�h�e�h�`�_�g�b�_�� �f�h�`�_�l�� �[�u�l�v�� �b�a�f�_�g�_�g�h�� �d�h�f�Z�g�^�Z�f�b�� �j�Z�a�[�b�\�d�b�� �]�e�Z�\�g�h�]�h�� �h�d�g�Z��
���k�f����5.1). 

 

2.3.1 �:�d�l�b�\�g�u�_ �h�d�g�Z 

�I�j�h�]�j�Z�f�f�Z  �f�h�`�_�l�� �j�Z�[�h�l�Z�l�v�� �k�� �g�_�k�d�h�e�v�d�b�f�b�� �Z�d�l�b�\�g�u�f�b�� �h�d�g�Z�f�b���� �:�d�l�b�\�g�h�_�� �h�d�g�h �± �w�l�h��
�h�d�g�h���� �\�� �d�h�l�h�j�h�f�� �i�h�e�v�a�h�\�Z�l�_�e�v�� �\�� �g�Z�k�l�h�y�s�b�c�� �f�h�f�_�g�l�� �\�u�i�h�e�g�y�_�l�� �^�_�c�k�l�\�b�y�� �k�� �d�Z�^�j�h�f����
�:�d�l�b�\�g�h�_�� �h�d�g�h�� �h�q�_�j�q�b�\�Z�_�l�k�y�� �i�h�� �d�h�g�l�m�j�m�� �j�Z�f�d�h�c���� �I�j�_�^�k�l�Z�\�e�_�g�g�u�c�� �\�� �w�l�h�f�� �h�d�g�_�� �d�Z�^�j��
�[�m�^�_�f�� �g�Z�a�u�\�Z�l�v�� �Z�d�l�b�\�g�u�f���� �I�_�j�_�\�h�^�� �h�d�g�Z�� �\�� �Z�d�l�b�\�g�h�_�� �k�h�k�l�h�y�g�b�_�� �i�j�h�b�a�\�h�^�b�l�k�y�� �k�� �i�h��
�f�h�s�v�x���g�Z�`�Z�l�b�y �e�_�\�h�c�� �d�g�h�i�d�b�� �f�u�r�b�� �\�� �h�d�g�_�� �Q�l�h�[�u�� �\�u�^�_�e�b�l�v�� �g�_�k�d�h�e�v�d�h�� �h�d�h�g, �g�_�h�[��
�o�h�^�b�f�h�� �a�Z�`�Z�l�v�� �d�e�Z�\�b�r�m��Ctrl �b�� �\�u�^�_�e�b�l�v�� �g�_�k�d�h�e�v�d�h�� �h�d�h�g���� �Q�l�h�[�u�� �\�u�^�_�e�b�l�v�� �^�b�Z�i�Z�a�h�g��
�h�d�h�g�����d�e�b�d�g�b�l�_���g�Z���i�_�j�\�h�_���h�d�g�h, �b, �a�Z�`�Z�\���d�e�Z�\�b�r�m��Shift �d�e�Z�\�b�Z�l�m�j�u, �\�u�[�_�j�b�l�_���i�h�k�e�_�^��
�g�_�_���h�d�g�h�� 

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

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

�D�j�h�f�_�� �l�h�]�h���� �k�_�j�b�y�� �� �k�l�Z�g�h�\�b�l�k�y�� �Z�d�l�b�\�g�h�c���� �_�k�e�b�� �i�h�e�v�a�h�\�Z�l�_�e�v�� �k�^�_�e�Z�e�� �Z�d�l�b�\�g�u�f�� �h�d�g�h����
�d�h�l�h�j�h�_���h�l�h�[�j�Z�`�Z�_�l���d�Z�d�h�c-�e�b�[�h���d�Z�^�j���k�_�j�b�b�����H�^�g�Z�d�h���i�j�b���k�f�_�g�_���Z�d�l�b�\�g�h�]�h���h�d�g�Z���k�_�j�b�b����
�Z�d�l�b�\�g�h�_���h�d�g�h���d�Z�^�j�Z���h�k�l�Z�_�l�k�y���i�j�_�`�g�b�f�� 
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�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

�: �d�l�b�\�g�u�_���h�d�g�Z����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������     

2.3.2 �D�h�g�l�_�d�k�l�g�u�_���f�_�g�x 

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

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

 

�D�h�g�l�_�d�k�l�g�h�_���f�_�g�x���h�d�g�Z���k�_�j�b�b                                                         

�W�e�_�f�_�g�l�u���d�h�g�l�_�d�k�l�g�h�]�h���f�_�g�x���h�d�g�Z���k�_�j�b�c���b�f�_�x�l���k�e�_�^�m�x�s�b�_���n�m�g�d�p�b�h�g�Z�e�v�g�h�k�l�b�� 

1. �©�A�Z�d�j�u�l�v���k�_�j�b�x�ª��- �a�Z�d�j�u�l�b�_���k�_�j�b�b���b�a�h�[�j�Z�`�_�g�b�c 
2. �©�J�Z�a�\�_�j�g�m�l�v�� �i�h�j�y�^�h�d�� �d�Z�^�j�h�\�� �k�_�j�b�b�ª��- �n�m�g�d�p�b�y�� �i�_�j�_�\�h�j�Z�q�b�\�Z�_�l�� �i�h�j�y�^�h�d�� �d�Z�^��

�j�h�\���k�_�j�b�b�� 
3. DICOM-�l�_�]�b���± �h�l�d�j�u�\�Z�_�l���h�d�g�h���i�j�h�k�f�h�l�j�Z��DICOM �l�_�]�h�\�� 
4. �©�K�h�j�l�b�j�h�\�d�Z���d�Z�^�j�h�\�ª��- �\�h�a�f�h�`�g�u���k�e�_�^�m�x�s�b�_���h�i�p�b�b���k�h�j�l�b�j�h�\�d�b���d�Z�^�j�h�\���k�_�j�b�b 

�Z�� �<�j�_�f�y�� �h�l�d�e�b�d�Z�� ��Echo) �±�i�Z�j�Z�f�_�l�j��ECHO �b�a��DICOM �^�Z�g�g�u�o ���<�h�a�j�Z�k�l�Z��
�g�b�_/�M�[�u�\�Z�g�b�_�� 

�[�� �G�h�f�_�j���d�Z�^�j�Z�����± �g�h�f�_�j���d�Z�^�j�Z���b�a��DICOM �^�Z�g�g�u�o�����<�h�a�j�Z�k�l�Z�g�b�_/�M�[�u�\�Z�g�b�_�� 
�\�� �<�j�_�f�y�� �d�Z�^�j�Z���± �\�j�_�f�y�� �k�g�y�l�b�y�� �k�j�_�a�Z �b�a��DICOM �^�Z�g�g�u�o�� ���<�h�a�j�Z�k�l�Z��

�g�b�_/�M�[�u�\�Z�g�b�_�� 
�]�� �I�h�a�b�p�b�y�� �k�j�_�a�Z���± �i�h�a�b�p�b�y�� �k�j�_�a�Z�� �b�a��DICOM �^�Z�g�g�u�o�� ���<�h�a�j�Z�k�l�Z��

�g�b�_/�M�[�u�\�Z�g�b�_�� 
5. �©�H�[�g�h�\�b�l�v���\���;�>�ª��- �\���k�e�m�q�Z�_�����d�h�]�^�Z���b�a�h�[�j�Z�`�_�g�b�_���a�Z�]�j�m�`�_�g�h �b�a���;�>���b�e�b���[�u�e�h���k�h��

�o�j�Z�g�_�g�h���\���;�>�����n�m�g�d�p�b�y���h�[�g�h�\�e�y�_�l���\�k�_���i�Z�j�Z�f�_�l�j�u���k�_�j�b�b���\���;�>�����b�a�f�_�g�_�g�b�_���]�_�h��
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�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

6. �©�K�h�o�j�Z�g�b�l�v���d�Z�d���g�h�\�m�x���k�_�j�b�x�ª��- �\���k�e�m�q�Z�_�����d�h�]�^�Z���b�a�h�[�j�Z�`�_�g�b�_���a�Z�]�j�m�`�_�g�h���b�a���;�>��
�b�e�b�� �[�u�e�h�� �k�h�o�j�Z�g�_�g�h�� �\�� �;�>���� �n�m�g�d�p�b�y�� �k�h�o�j�Z�g�y�_�l�� �k�_�j�b�x�� �d�Z�d�� �g�h�\�m�x�� �k�_�j�b�x�� �b�� �i�h�^��
�d�j�_�i�e�y�_�l���_�z���d���l�h�f�m���`�_���i�h�k�_�s�_�g�b�x�����q�l�h���b���b�k�o�h�^�g�Z�y �k�_�j�b�y�� 

 
7. �©�K�g�y�l�v�� �h�l�f�_�l�d�m�� �h�� �i�_�j�_�k�_�q�_�g�b�b�ª��- �h�i�_�j�Z�p�b�y�� �i�j�b�f�_�g�y�_�l�k�y�� �\�� �l�h�f�� �k�e�m�q�Z�_���� �_�k�e�b��

�i�h�e�v�a�h�\�Z�l�_�e�v���h�r�b�[�h�q�g�h���\�u�[�j�Z�e�� �h�i�h�j�g�u�c�� �d�Z�^�j�� �^�e�y���h�l�h�[�j�Z�`�_�g�b�y���i�_�j�_�k�_�q�_�g�b�c��
�d�Z�^�j�Z���k�_�j�b�b���k���^�j�m�]�b�f�b���d�Z�^�j�Z�f�b���^�j�m�]�b�o���k�_�j�b�c�����I�j�b���\�u�i�h�e�g�_�g�b�b���w�l�h�c���h�i�_�j�Z�p�b�b��
�h�l�f�_�l�d�Z���h���l�h�f�����q�l�h���d�Z�^�j���y�\�e�y�_�l�k�y �h�i�h�j�g�u�f�����k�g�b�f�Z�_�l�k�y���k�h���\�k�_�o���d�Z�^�j�h�\���k�_�j�b�b�� 
�W�e�_�f�_�g�l�u�� �d�h�g�l�_�d�k�l�g�h�]�h�� �f�_�g�x�� �h�d�g�Z�� �b�a�h�[�j�Z�`�_�g�b�c�� �b�� �w�e�_�f�_�g�l�u�� �]�e�Z�\�g�h�]�h�� �f�_�g�x��
�i�j�h�]�j�Z�f�f�u�� �i�h�d�j�u�\�Z�x�l�� �[�h�e�v�r�m�x�� �q�Z�k�l�v�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�k�l�b�� �i�j�h�]�j�Z�f�f�u���� �f�g�h�]�b�_��
�b�a���w�l�b�o���h�i�_�j�Z�p�b�c���i�j�h�^�m�[�e�b�j�h�\�Z�g�u���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�����d�h�l�h�j�Z�y���i�h�y�\�e�y�_�l�k�y��
�i�j�b �g�Z�`�Z�l�b�b�� �g�Z�� �d�e�Z�\�b�r�m��F11 �b�e�b�� �g�Z�� �w�e�_�f�_�g�l�� �]�e�Z�\�g�h�]�h�� �f�_�g�x���©�I�Z�g�_�e�v���m�i�j�Z�\��
�e�_�g�b�y�ª. 

8. �©�I�j�_�a�_�g�l�Z�p�b�h�g�g�h�_�� �b�a�h�[�j�Z�`�_�g�b�_�ª��- �k�_�j�b�y�� �k�l�Z�g�h�\�b�l�k�y�� �^�h�k�l�m�i�g�h�c�� �^�j�m�]�b�f�� �h�l�^�_��
�e�_�g�b�y�f�����i�j�b���b�k�i�h�e�v�a�h�\�Z�g�b�b���J�B�K���� 

2.4 �=�E�:�<�G�H�?���H�D�G�H���I�J�H�=�J�:�F�F�U������D �J�?�@�B�F�� 

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

2.4.1 �P�_�g�l�j�Z�e�v�g�Z�y���q�Z�k�l�v���]�e�Z�\�g�h�]�h���h�d�g�Z 

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

�I�j�h�]�j�Z�f�f�Z�� �f�h�`�_�l�� �g�Z�o�h�^�b�l�k�y�� �\�� �h�^�g�h�f�� �b�a�� ���o�� �j�_�`�b�f�h�\���� �j�_�`�b�f�� �k�b�g�l�_�a�Z�� �d�m�[�Z���� �j�_�`�b�f��
�k�_�]�f�_�g�l�Z�p�b�b���� �j�_�`�b�f��3D �j�_�d�h�g�k�l�j�m�d�p�b�b�� �� �b�� �j�_�`�b�f�� �h�[�t�_�f�g�h�c�� �\�b�a�m�Z�e�b�a�Z�p�b�b���� �I�h�� �m�f�h�e��
�q�Z�g�b�x���i�j�h�]�j�Z�f�f�Z���g�Z�o�h�^�b�l�k�y���\���j�_�`�b�f�_���k�b�g�l�_�a�Z���d�m�[�Z���± �j�_�`�b�f�_���\�u�[�h�j�Z �b�g�l�_�j�_�k�m�x�s�_�c��
�h�[�e�Z�k�l�b�� 

 
�=�e�Z�\�g�h�_���h�d�g�h���i�j�h�]�j�Z�f�f�u 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

  
�Z��������������������������������������������������������������                                          �[�� 

  
�\��������������������������������������������������������������������������                                    �]�� 

�P�_�g�l�j�Z�e�v�g�Z�y���q�Z�k�l�v�����Z���± �j�_�`�b�f���k�b�g�l�_�a�Z���d�m�[�Z�����[���± �j�_�`�b�f���k�_�]�f�_�g�l�Z�p�b�b�����\���± �j�_�`�b�f����D �j�_�d�h�g�k�l�j�m�d��
�p�b�b�����]���± �j�_�`�b�f���h�[�t�_�f�g�h�c���\�b�a�m�Z�e�b�a�Z�p�b�b���� 

          
�Z����������������������������������������           �[������������������������������                 �\��������������������������������               �]�� 

�I�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y���^�e�y���j�Z�a�e�b�q�g�u�o���j�_�`�b�f�h�\ 
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�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

2.4.2 �I�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y 

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

�I�h�^�j�h�[�g�h�� �n�m�g�d�p�b�b�� �w�e�_�f�_�g�l�h�\�� �i�Z�g�_�e�b�� �m�i�j�Z�\�e�_�g�b�y�� �[�m�^�m�l�� �j�Z�k�k�f�h�l�j�_�g�u�� �\�� �j�Z�a�^�_�e�Z�o��
�³�I�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�´ �]�e�Z�\��3.1 �J�?�@�B�F�� �K�B�G�L�?�A�:�� �D�M�;�:, 3.2 �J�?�@�B�F��
�K�?�=�F�?�G�L�:�P�B�B, 3.3 �J�?�@�B�F�� ��D �J�?�D�H�G�K�L�J�M�D�P�B�B �b��3.4 �J�?�@�B�F�� �H�;�T�?�F�G�H�C��
�<�B�A�M�:�E�B�A�:�P�B�B. 

2.4.3 �G�b�`�g�y�y���i�Z�g�_�e�v���a�Z�]�j�m�`�_�g�g�u�o���b�a�h�[�j�Z�`�_�g�b�c 

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

 

 
�G�b�`�g�y�y���i�Z�g�_�e�v 

2.5 �I�:�G�?�E�V���M�I�J�:�<�E�?�G�B�Y 

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

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

 

 

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

�©�I�j�h�k�f�h�l�j�_�:�\�l�h�f�Z�l�b�q�_�k�d�h�_���h�l�h�[��
�j�Z�`�_�g�b�_�ª��  
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�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

 

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

 

�I�Z�g�_�e�v���h�i�_�j�Z�p�b�c���g�Z�^���b�a�f�_�j�_�g�b�y�f�b 

 

 

2.6 �F�?�G�X���=�E�:�<�G�H�=�H���H�D�G�: 

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

 

�F�_�g�x���]�e�Z�\�g�h�]�h���h�d�g�Z�� 

2.6.1 �J�_�`�b�f 

�<�e�h�`�_�g�g�h�_�� �f�_�g�x���©�J�_�`�b�f�ª �k�h�^�_�j�`�b�l�� �\�u�[�h�j�� �h�k�g�h�\�g�u�o�� �j�_�`�b�f�h�\���i�j�h�]�j�Z�f�f�u���� �j�Z�a�e�b��
�q�Z�x�s�b�o�k�y�� �b�g�l�_�j�n�_�c�k�h�f�� �]�e�Z�\�g�h�]�h�� �h�d�g�Z�� �b�� �j�Z�a�e�b�q�g�u�f�b�� �n�m�g�d�p�b�y�f�b���� �K�h�k�l�Z�\�� �f�_�g�x�� �j�Z�a��
�e�b�q�Z�_�l�k�y�� �^�e�y�� �j�Z�a�g�u�o�� �\�Z�j�b�Z�g�l�h�\�� �b�k�i�h�e�g�_�g�b�y�� �j�Z�[�h�q�_�c�� �k�l�Z�g�p�b�b�����>�e�y�� �\�Z�j�b�Z�g�l�Z�� �b�k�i�h�e��
�g�_�g�b�y�� �f�_�g�x���f�h�`�_�l���k�h�^�_�j�`�Z�l�v �j�_�`�b�f�u �± �©��D-�j�_�`�b�f�ª, �©�<�b�^�_�h�\�\�h�^�ª �b�� �©�n�h�j�f�b�j�h�\�Z��
�g�b�_���i�e�_�g�d�b�ª. 2D �± �j�_�`�b�f���i�j�_�^�g�Z�a�g�Z�q�_�g�����^�e�y���i�j�h�k�f�h�l�j�Z���b�a�h�[�j�Z�`�_�g�b�c���b���j�Z�[�h�l�u���k���g�b��
�f�b���� �j�_�`�b�f�� �©�\�b�^�_�h�\�\�h�^�ª�� �i�j�_�^�g�Z�a�g�Z�q�_�g�� �^�e�y�� �\�\�h�^�Z�� �b�a�h�[�j�Z�`�_�g�b�c�� �k�� �f�_�^�b�p�b�g�k�d�b�o�� �i�j�b��
�[�h�j�h�\�����j�_�`�b�f���©�n�h�j�f�b�j�h�\�Z�g�b�_���i�e�_�g�d�b�ª���i�j�_�^�g�Z�a�g�Z�q�_�g���^�e�y���n�h�j�f�b�j�h�\�Z�g�b�y���i�e�_�g�h�d���^�e�y��
�i�_�q�Z�l�b���b�a�h�[�j�Z�`�_�g�b�c���� �?�k�e�b���f�_�g�x���©�J�_�`�b�f�ª���h�l�k�m�l�k�l�\�m�_�l���\�h�\�k�_�����l�h���a�g�Z�q�b�l���m���i�h�e�v�a�h�\�Z��
�l�_�e�y���g�_�l �\�u�[�h�j�Z���f�_�`�^�m���j�_�`�b�f�Z�f�b���b���m���g�_�]�h���m�k�l�Z�g�h�\�e�_�g���l�h�e�v�d�h���f�h�^�m�e�v���©��D-�j�_�`�b�f�ª�� 

2.6.2 �I�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y 

�D�h�f�Z�g�^�Z���f�_�g�x���©�I�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y�ª �h�l�h�[�j�Z�`�Z�_�l �]�e�Z�\�g�m�x���i�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y���i�j �h��
�]�j�Z�f�f�u. 

2.6.3 �N�Z�c�e 

�<�e�h�`�_�g�g�h�_���f�_�g�x���©�N�Z�c�e�ª �k�h�^�_�j�`�b�l���h�[�s�b�_���k�j�_�^�k�l�\�Z�� 
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�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

�<�e�h�`�_�g�g�h�_���f�_�g�x���n�Z�c�e                  

�>�Z�e�_�_���h�i�b�k�Z�g�u���d�h�f�Z�g�^�u�����\�d�e�x�q�z�g�g�u�_���\���^�Z�g�g�h�_���f�_�g�x�� 

2.6.3.1 �B�f�i�h�j�l�� DICOM CD 

�D�h�f�Z�g�^�Z���©�N�Z�c�e | �B�f�i�h�j�l�� DICOM CD�ª �i�h�a�\�h�e�y�_�l���a�Z�]�j�m�`�Z�l�v�� �k�_�j�b�b�� �b�a�h�[�j�Z�`�_�g�b�c�� �k��
�^�b�k�d�h�\, �a�Z�i�b�k�Z�g�g�u�o�� �\�� �n�h�j�f�Z�l�_��DICOM CD. �I�h�k�e�_�� �l�h�]�h, �d�Z�d�� �^�b�k�d�� �[�m�^�_�l�� �i�j�h�q�b�l�Z�g����
�h�l�h�[�j�Z�`�Z�_�l�k�y �h�d�g�h���\�u�[�h�j�Z���k�_�j�b�c���^�e�y���a�Z�]�j�m�a�d�b. 

2.6.3.2 �Q�l�_�g�b�_��DICOM �n�Z�c�e�Z 

�D�h�f�Z�g�^�Z���©�N�Z�c�e | �Q�l�_�g�b�_��DICOM �n�Z�c�e�Z�ª �i�j�_�^�h�k�l�Z�\�e�y�_�l���\�h�a�f�h�`�g�h�k�l�v�� �a�Z�]�j�m�a�b�l�v��
�g�_�i�h�k�j�_�^�k�l�\�_�g�g�h���n�Z�c�e��DICOM, �k�h�^�_�j�`�Z�s�b�c���i�b�d�k�_�e�v�g�u�_���^�Z�g�g�u�_���b�a�h�[�j�Z�`�_�g�b�y. 

2.6.3.3 �Q�l�_�g�b�_��DICOM �d�Z�l�Z�e�h�]�Z 

�D�h�f�Z�g�^�Z���©�N�Z�c�e | �Q�l�_�g�b�_��DICOM �d�Z�l�Z�e�h�]�Z�ª �^�Z�_�l�� �\�h�a�f�h�`�g�h�k�l�v�� �\�u�[�h�j�Z�� �i�Z�i�d�b c 
DICOM �n�Z�c�e�Z�f�b, �b, �i�j�h�k�d�Z�g�b�j�h�\�Z�\�� �w�l�b�� �n�Z�c�e�u, �\�u�^�Z�_�l�� �k�i�b�k�h�d���i�Z�p�b�_�g�l�h�\���� �i�h�k�_�s�_��
�g�b�c�� �b�� �k�_�j�b�c�� �b�a�h�[�j�Z�`�_�g�b�c, �k�h�^�_�j�`�Z�s�b�o�k�y�� �\��DICOM �n�Z�c�e�Z�f�b���� �?�k�e�b�� �i�Z�i�d�Z�� �k�h�^�_�j�`�b�l��
�n�Z�c�e�� �h�i�b�k�Z�g�b�y��DICOM �d�Z�l�Z�e�h�]�Z��DICOMDIR, �i�h�e�v�a�h�\�Z�l�_�e�x�� �[�m�^�_�l�� �i�j�_�^�e�h�`�_�g�h�� �b�k��
�i�h�e�v�a�h�\�Z�l�v���w�l�h�l���n�Z�c�e���^�e�y���g�Z�\�b�]�Z�p�b�b���i�h��DICOM �^�Z�g�g�u�f�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

�Q�l�_�g�b�_���'�L�F�R�P���d�Z�l�Z�e�h�]�Z�� 

 

2.6.3.4 �B�f�i�h�j�l���b�a���n�Z�c�e�h�\ 

�D�h�f�Z�g�^�Z���©�N�Z�c�e | �B�f�i�h�j�l�� �b�a�� �n�Z�c�e�h�\�ª �i�h�a�\�h�e�y�_�l�� �a�Z�]�j�m�`�Z�l�v�� �n�Z�c�e�u�� �\��JPEG, PNG, 
TIFF, BMP �n�h�j�f�Z�l�Z�o���� �Z �l�Z�d�� �`�_�� �i�h�a�\�h�e�y�_�l�� �a�Z�]�j�m�`�Z�l�v�� �k�_�j�b�b�� �b�a�h�[�j�Z�`�_�g�b�c, �h�i�b�k�Z�g�g�u�o��
�i�j�b���i�h�f�h�s�b���l�_�d�k�l�h�\�u�o���n�Z�c�e�h�\��lst, �k�h�^�_�j�`�Z�s�b�o���k�i�b�k�h�d���g�Z�a�\�Z�g�b�c���n�Z�c�e�h�\�� 

2.6.3.5 �B�f�i�h�j�l���b�a���i�Z�i�d�b 

�D�h�f�Z�g�^�Z���©�N�Z�c�e | �B�f�i�h�j�l���b�a���i�Z�i�d�b�ª �^�Z�_�l���\�h�a�f�h�`�g�h�k�l�v���a�Z�]�j�m�a�b�l�v���i�Z�i�d�m���k���b�a�h�[�j�Z�`�_��
�g�b�y�f�b�� �g�_�� �l�h�e�v�d�h��DICOM �n�Z�c�e�h�\, �g�h�� �b��JPEG, PNG, TIFF, BMP �n�h�j�f�Z�l�h�\���� �I�j�b�� �w�l�h�f��
�i�h�e�v�a�h�\�Z�l�_�e�x�� �^�Z�_�l�k�y�� �\�h�a�f�h�`�g�h�k�l�v�� �\�u�[�j�Z�l�v: �b�k�d�Z�l�v��DICOM �n�Z�c�e�u�� �\�� �i�Z�i�d�_�� �b�e�b�� �g�_��
�b�k�d�Z�l�v�� 

2.6.3.6 �A�Z�d�j�u�l�v���b�a�h�[�j�Z�`�_�g�b�y 

�D�h�f�Z�g�^�Z���©�N�Z�c�e | �A�Z�d�j�u�l�v�� �b�a�h�[�j�Z�`�_�g�b�y�ª���a�Z�d�j�u�\�Z�_�l�� �k�_�j�b�b�� �b�a�h�[�j�Z�`�_�g�b�c, �g�Z�o�h�^�y��
�s�b�_�k�y���\���Z�d�l�b�\�g�u�o���h�d�g�Z�o�� 

2.6.3.7 �A�Z�d�j�u�l�v���\�k�_���b�a�h�[�j�Z�`�_�g�b�y 

�D�h�f�Z�g�^�Z���©�N�Z�c�e | �A�Z�d�j�u�l�v�� �\�k�_�� �b�a�h�[�j�Z�`�_�g�b�y�ª�� �a�Z�d�j�u�\�Z�_�l�� �k�_�j�b�b�� �b�a�h�[�j�Z�`�_�g�b�c, 
�g�Z�o�h�^�y�s�b�_�k�y���\���Z�d�l�b�\�g�u�o���h�d�g�Z�o�� 

2.6.3.8 �H�[�g�h�\�b�l�v���\���[�Z�a�_���^�Z�g�g�u�o 

�D�h�f�Z�g�^�Z���©�N�Z�c�e | �H�[�g�h�\�b�l�v���\���[�Z�a�_���^�Z�g�g�u�o�ª���k�h�o�j�Z�g�y�_�l���\���[�Z�a�_���^�Z�g�g�u�o���l�Z�d�b�_���i�Z�j�Z��
�f�_�l�j�u���Z�d�l�b�\�g�u�o���k�_�j�b�c���d�Z�d�����i�j�_�h�[�j�Z�a�h�\�Z�g�b�y���b�g�l�_�g�k�b�\�g�h�k�l�b�����i�j�_�h�[�j�Z�a�h�\�Z�g�b�y���]�_�h�f�_�l��
�j�b�b�����i�h�j�y�^�h�d���d�Z�^�j�h�\�����b�a�f�_�j�_�g�b�y�����W�l�Z���d�h�f�Z�g�^�Z���^�_�c�k�l�\�m�_�l���l�h�e�v�d�h���^�e�y���l�_�o���k�_�j�b�c�����d�h�l�h��
�j�u�_���[�u�e�b���a�Z�]�j�m�`�_�g�u���b�a���[�Z�a�u���^�Z�g�g�u�o���b�e�b���[�u�e�b���k�h�o�j�Z�g�_�g�u���\���[�Z�a�m���^�Z�g�g�u�o�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

2.6.3.9 �B�f�i�h�j�l�� DICOM Q/R 

�D�h�f�Z�g�^�Z���©�N�Z�c�e | �B�f�i�h�j �l�� DICOM Q/R�ª �h�l�d�j�u�\�Z�_�l���h�d�g�h�� �b�f�i�h�j�l�Z��DICOM �^�Z�g�g�u�o�� �b�a��
�\�g�_�r�g�b�o���b�k�l�h�q�g�b�d�h�\�� 

2.6.3.10 �E�h�d�Z�e�v�g�h�_��DICOM �o�j�Z�g�b�e�b�s�_ 

�D�h�f�Z�g�^�Z���©�N�Z�c�e | �E�h�d�Z�e�v�g�h�_��DICOM �o�j�Z�g�b�e�b�s�_�ª �^�Z�_�l�� �\�h�a�f�h�`�g�h�k�l�v�� �m�i�j�Z�\�e�y�l�v�� �e�h��
�d�Z�e�v�g�u�f�� �o�j�Z�g�b�e�b�s�_�f���� �^�h�[�Z�\�e�y�l�v�� �k�_�j�b�b�� �b�a�h�[�j�Z�`�_�g�b�c���� �i�j�h�b�a�\�h�^�b�l�v�� �i�h�b�k�d�� �\�� �o�j�Z�g�b��
�e�b�s�_���i�h���b�f�_�g�b���b��ID �i�Z�p�b�_�g�l�Z�� 

2.6.3.11 �W�d�k�i�h�j�l���\���n�Z�c�e�u 

�D�h�f�Z�g�^�Z���©�N�Z�c�e | �W�d�k�i�h�j�l�� �\�� �n�Z�c�e�u�ª���i�h�a�\�h�e�y�_�l�� �k�h�o�j�Z�g�y�l�v�� �b�a�h�[�j�Z�`�_�g�b�y�� �Z�d�l�b�\�g�u�o��
�h�d�h�g���\���l�Z�d�b�_���n�h�j�f�Z�l�u, �d�Z�d��JPEG, BMP, PNG. �<���k�e�m�q�Z�_���\�u�[�h�j�Z���g�_�k�d�h�e�v�d�b�o���h�d�h�g���i�h�e�v��
�a�h�\�Z�l�_�e�x�� �i�j�_�^�e�Z�]�Z�_�l�k�y�� �\�Z�j�b�Z�g�l�� �Z�\�l�h�g�m�f�_�j�Z�p�b�b�� �n�Z�c�e�h�\���� �L�Z�d�� �`�_�� �_�k�l�v�� �\�h�a�f�h�`�g�h�k�l�v��
�k�h�o�j�Z�g�_�g�b�y���k�_�j�b�c���b�a�h�[�j�Z�`�_�g�b�c���\���n�Z�c�e�u��LST �± �l�_�d�k�l�h�\�u�_���n�Z�c�e�u, �k�h�^�_�j�`�Z�s�b�_���k�i�b��
�k�h�d���n�Z�c�e�h�\ �g�_�h�[�o�h�^�b�f�u�_���^�e�y���a�Z�]�j�m�a�d�b���k�_�j�b�b�� �<���w�l�h�f�� �k�e�m�q�Z�_���i�h�e�v�a�h�\�Z�l�_�e�x�� �i�j�_�^�e�Z��
�]�Z�_�l�k�y���g�Z���\�u�[�h�j���n�h�j�f�Z�l���k�h�o�j�Z�g�y�_�f�u�o���\�f�_�k�l�_���k��LST �n�Z�c�e�h�\����PNG, JPEG, BMP�����>�Z�g��
�g�Z�y���d�h�f�Z�g�^�Z���i�h�a�\�h�e�y�_�l���i�h�e�v�a�h�\�Z�l�_�e�x���k�h�o�j�Z�g�b�l�v���d�b�g�h�i�_�l�e�x���b�a�h�[�j�Z�`�_�g�b�c���\���n�h�j�f�Z�l�_��
AVI ���d�h�^�_�d��CINEPAK). 

2.6.4 �;�Z�a�Z���^�Z�g�g�u�o 

�D�h�f�Z�g�^�Z �f�_�g�x �©�;�Z�a�Z���^�Z�g�g�u�o�ª �i�_�j�_�d�e�x�q�Z�_�l���i�h�e�v�a�h�\�Z�l�_�e�y �\���i�j�h�]�j�Z�f�f�m���^�e�y �j �Z�[�h�l�u��
�k�� �[�Z�a�h�c�� �^�Z�g�g�u�o�� �i�Z�p�b�_�g�l�h�\��PACS/RIS �©�=�Z�f�f�Z�� �F�m�e�v�l�b�\�h�d�k�� �K�ª���� �?�k�e�b���i�j�h�]�j�Z�f�f�Z�� �^�e�y��
�j�Z�[�h�l�u���k���[�Z�a�h�c PACS/RIS �©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���K�ª �a�Z�i�m�k�d�Z�_�l�k�y���\���i�_�j�\�u�c���j�Z�a, �i�h�e�v�a�h��
�\�Z�l�_�e�x���[�m�^�_�l���i�j�_�^�e�h�`�_�g�h���b�^�_�g�l�b�n�b�p�b�j�h�\�Z�l�v���k�_�[�y�� 

2.6.5 �I�j�Z�\�d�Z 

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

�>�Z�e�_�_���h�i�b�k�Z�g�u���d�h�f�Z�g�^�u�����\�d�e�x�q�z�g�g�u�_���\���f�_�g�x �©�I�j�Z�\�d�Z�ª. 

2.6.5.1 �D�e�x�q�_�\�h�c���d�Z�^�j 

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

�h�l�f�_�l�b�l�v�� �d�Z�^�j�u�� �k�i�_�p�b�Z�e�v�g�u�f�� �k�b�f�\�h�e�h�f������ �L�Z�d���� �g�Z�i�j�b�f�_�j���� �f�h�`�g�h�� �k�j�_�^�b�� �k�_�j�b�b�� �D�L��
�b�a�h�[�j�Z�`�_�g�b�c�� �h�l�f�_�l�b�l�v�� �l�_�� �k�j�_�a�u���� �d�h�l�h�j�u�_�� �l�j�_�[�m�x�l�� �g�Z�b�[�h�e�v�r�_�]�h�� �\�g�b�f�Z�g�b�y�����A�Z�[�_�]�Z�y��
�\�i�_�j�_�,̂ �k�d�Z�`�_�f���� �q�l�h�� �d�h�f�Z�g�^�Z�� �f�_�g�x���©�B�g�k�l�j�m�f�_�g�l�u ���\�u�[�j�Z�g�g�u�_�� �d�Z�^�j�u�� �\�� �h�l��
�^�_�e�v�g�m�x�� �k�_�j�b�x�ª �i�h�a�\�h�e�y�_�l�� �k�d�h�f�i�h�g�h�\�Z�l�v�� �b�a���g�b�o �k�_�j�b�x�����k�h�^�_�j�`�Z�s�m�x�� �l�h�e�v�d�h �d�e�x��
�q�_�\�u�_���d�Z�^�j�u. �H�g�Z���k�h�o�j�Z�g�y�_�l�k�y���b�e�b���h�[�g�h�\�e�y�_�l�k�y���\���;�>���d�Z�d���h�l�^�_�e�v�g�Z�y���k�_�j�b�y. 

2.6.5.2 �D�h�i�b�j�h�\�Z�l�v���d�Z�^�j���\���[�m�n�_�j���h�[�f�_�g�Z 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

�D�h�f�Z�g�^�Z���©�I�j�Z�\�d�Z | �D�h�i�b�j�h�\�Z�l�v�� �d�Z�^�j�� �\�� �[�m�n�_�j�� �h�[�f�_�g�Z�ª �i�h�a�\�h�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x��
�k�d�h�i�b�j�h�\�Z�l�v���b�a�h�[�j�Z�`�_�g�b�_���\�u�^�_�e�_�g�g�h�]�h���h�d�g�Z���\���[�m�n�_�j���h�[�f�_�g�Z��Microsoft Windows. �W�l�Z��
�h�i�_�j�Z�p�b�y  �g�Z�b�[�h�e�_�_�� �m�^�h�[�g�Z�� �^�e�y�� �i�_�j�_�g�h�k�Z�� �b�a�h�[�j�Z�`�_�g�b�c�� �b�a�� �i�j�h�]�j�Z�f�f�u���©�=�Z�f�f�Z��
�F�m�e�v�l�b�\�h�d�k���>2�ª  �\��� �̂h�d�m�f�_�g�l�u��Microsoft Word �b�e�b���i�j�_�a�_�g�l�Z�p�b�b��Microsoft Power Point. 
�>�e�y���l�h�]�h���q�l�h�[�u���\�k�l�Z�\�b�l�v���b�a�h�[�j�Z�`�_�g�b�_���b�a���[�m�n�_�j�Z���h�[�f�_�g�Z���\���w�l�b�o���i�j�h�]�j�Z�f�f�Z�o���g�_�h�[�o�h��
�^�b�f�h���\�h�k�i�h�e�v�a�h�\�Z�l�v�k�y���d�h�f�Z�g�^�h�c���f�_�g�x���©�I�j�Z�\�d�Z���_���<�k�l�Z�\�b�l�v�ª �w�l�b�o���i�j�h�]�j�Z�f�f�� 

2.6.5.3 �D�h�i�b�j�h�\�Z�l�v���d�Z�^�j�u 

�D�h�f�Z�g�^�Z���©�I�j�Z�\�d�Z | �D�h�i�b�j�h�\�Z�l�v�� �d�Z�^�j�u�ª �i�h�a�\�h�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x �d�Z�^�j�u�� �\�u�[�j�Z�g��
�g�u�o�� �h�d�h�g�� �k�d�h�i�b�j�h�\�Z�l�v�� �\�� �[�m�n�_�j�� �h�[�f�_�g�Z.  �I�h�e�v�a�h�\�Z�l�_�e�v�� �f�h�`�_�l�� �\�k�l�Z�\�b�l�v�� �d�Z�^�j�u�� �\�� �g�h��
�\�m�x���k�_�j�b�x���i�j�b���i�h�f�h�s�b���d�h�f�Z�g�^�u�� �©�I�j�Z�\�d�Z | �<�k�l�Z�\�b�l�v���d�Z�^�j�u�ª. 

2.6.5.4 �<�k�l�Z�\�b�l�v���d�Z�^�j�u 

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

2.6.5.5 �M�^�Z�e�b�l�v���d�Z�^�j�u 

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

 �>�Z�e�_�_���h�i�b�k�Z�g�u���d�h�f�Z�g�^�u�����\�d�e�x�q�z�g�g�u�_���\���f�_�g�x �©�I�j�Z�\�d�Z | �M�^�Z�e�b�l�v���d�Z�^�j�u�ª. 

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

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

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

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

 

�M�^�Z�e�_�g�b�_���^�b�Z�i�Z�a�h�g�Z���d�Z�^�j�h�\�� 

2.6.5.6 �<�u�j�_�a�Z�l�v���g�Z���d�Z�^�j�_ 

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

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

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

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

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

  

�I�j�Z�\�d�Z��- �\�u�j�_�a�Z�l�v���g�Z���d�Z�^�j�_ 

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

DICOM �b�a�h�[�j�Z�`�_�g�b�_�f (Secondary  Capture ). �<���a�Z�\�b�k�b�f�h�k�l�b���h�l���l�b�i�Z���b�a�h�[�j�Z�`�_�g�b�y��
�\�h�a�f�h�`�g�h���k�h�h�[�s�_�g�b�_���h���g�_�\�h�a�f�h�`�g�h�k�l�b���\�u�j�_�a�Z���^�e�y���^�Z�g�g�h�]�h���b�a�h�[�j�Z�`�_�g�b�y�� 

2.6.5.7 �F�_�l�j�b�q�_�k�d�b�c���f�Z�k�r�l�Z�[ 

�D�h�f�Z�g�^�Z���©�I�j�Z�\�d�Z | �F�_�l�j�b�q�_�k�d�b�c�� �f�Z�k�r�l�Z�[�ª �i�h�a�\�h�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x �h�l�d�Z�e�b�[�j�h��
�\�Z�l�v�� �f�Z�k�r�l�Z�[�� �b�a�h�[�j�Z�`�_�g�b�y�� �^�e�y�� �^�Z�e�v�g�_�c�r�b�o�� �b�a�f�_�j�_�g�b�c�� �\�� �l�_�o�� �k�e�m�q�Z�y�o���� �d�h�]�^�Z�� �f�Z�k��
�r�l�Z�[���b�a�h�[�j�Z�`�_�g�b�y���h�i�m�s�_�g���\��DICOM �^�Z�g�g�u�o���b�a�h�[�j�Z�`�_�g�b�y���b�e�b���b�a�h�[�j�Z�`�_�g�b�_���a�Z�]�j�m�`�_��
�g�h���b�a���n�h�j�f�Z�l�h�\��PNG, JPEG, BMP, GIF. 
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�F�_�l�j�b�q�_�k�d�b�c���f�Z�k�r�l�Z�[�� 

2.6.6 �I�j�h�k�f�h�l�j  

 

 

�F�_�g�x���I�j�h�k�f�h�l�j�� 

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

�>�Z�e�_�_���h�i�b�k�Z�g�u���d�h�f�Z�g�^�u�����\�d�e�x�q�z�g�g�u�_���\���f�_�g�x �©�I�j�h�k�f�h�l�j�ª. 

2.6.6.1 �H�q�b�k�l�b�l�v���h�d�g�Z 

�D�h�f�Z�g�^�Z���©�I�j�h�k�f�h�l�j  | �H�q�b�k�l�b�l�v�� �h�d�g�Z�ª �i�h�a�\�h�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x�� �h�q�b�k�l�b�l�v�� �Z�d�l�b�\��
�g�u�_���h�d�g�Z���� 

2.6.6.2 �H�q�b�k�l�b�l�v���\�k�_���h�d�g�Z 

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

 

2.6.6.3 �<�u�[�j�Z�l�v���\�k�_���h�d�g�Z 

�D�h�f�Z�g�^�Z���©�I�j�h�k�f�h�l�j  | �<�u�[�j�Z�l�v�� �\�k�_�� �h�d�g�Z�ª �i�h�a�\�h�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x�� �k�^�_�e�Z�l�v�� �\�k�_��
�h�d�g�Z���w�d�j�Z�g�Z���Z�d�l�b�\�g�u�f�b�� 
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�<�u�[�j�Z�l�v���\�k�_���h�d�g�Z 

 

2.6.6.4 �I�h�e�g�h�w�d�j�Z�g�g�u�c���j�_�`�b�f 

�D�h�f�Z�g�^�Z���©�I�j�h�k�f�h�l�j���_���I�h�e�g�h�w�d�j�Z�g�g�u�c���j�_�`�b�f�ª �i�h�a�\�h�e�y�_�l���i�h�e�v�a�h�\�Z�l�_�e�x���Z�d�l�b�\�b�j�h��
�\�Z�l�v���i�h�e�g�h�w�d�j�Z�g�g�u�c���j�_�`�b�f���h�l�h�[�j�Z�`�_�g�b�y���b�a�h�[�j�Z�`�_�g�b�c�����I�j�b���w�l�h�f���i�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y��
�i�h�y�\�e�y�_�l�k�y�� �i�j�b�� �^�\�b�`�_�g�b�b�� �m�d�Z�a�Z�l�_�e�y�� �f�u�r�b�� �\�� �e�_�\�h�c�� �q�Z�k�l�b�� �w�d�j�Z�g�Z���� �>�e�y�� �\�u�o�h�^�Z�� �b�a��
�i�h�e�g�h�w�d�j�Z�g�g�h�]�h���j�_�`�b�f�Z���b�k�i�h�e�v�a�m�c�l�_���d�e�Z�\�b�r�m �©�(�V�F�D�S�H�ª���b�e�b���\���d�h�g�l�_�d�k�l�g�h�f���f�_�g�x���b�k��
�i�h�e�v�a�m�c�l�_���d�h�f�Z�g�^�m �©�I�j�h�k�f�h�l�j���_���I�h�e�g�h�w�d�j�Z�g�g�u�c���j�_�`�b�f�ª. �>�e�y���a�Z�i�m�k�d�Z���i�h�e�g�h�w�d�j�Z�g��
�g�h�]�h�� �j�_�`�b�f�Z�� �g�Z�� �Z�d�l�b�\�g�h�f�� �w�d�j�Z�g�_�� �\�u�� �f�h�`�_�l�_�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �d�h�f�[�b�g�Z�p�b�x�� �d�e�Z�\�b�r��
�©�&�W�U�O���)�ª �b�e�b���d�e�Z�\�b�r�m �©F5�ª. 

2.6.6.5 �:�\�l�h�f�Z�l�b�q�_�k�d�h�_���h�l�h�[�j�Z�`�_�g�b�_ 

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

2.6.6.6 �I�h�k�e�_���a�Z�]�j�m�a�d�b 

�<���k�e�m�q�Z�_�����d�h�]�^�Z���h�i�p�b�y �©�I�j�h�k�f�h�l�j���_���I�h�k�e�_���a�Z�]�j�m�a�d�b �ª �\�d�e�x�q�_�g�Z�����a�Z�]�j�m�`�Z�_�f�u�_���k�_�j�b�b��
�Z�\�l�h�f�Z�l�b�q�_�k�d�b�� �i�h�i�Z�^�Z�x�l�� �\�� �k�\�h�[�h�^�g�u�_�� �h�d�g�Z���i�j�h�]�j�Z�f�f�u���b�e�b�� �^�h�[�Z�\�e�y�x�l�k�y�� �\���©�:�\�l�h��
�K�_�j�b�x�ª �]�j�m�i�i�u���Z�\�l�h�f�Z�l�b�q�_�k�d�h�c���j�Z�k�d�e�Z�^�d�b�����i�h�^�j�h�[�g�_�_���k�f�� 4.2.1.4). 

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

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

2.6.6.8 �I�j�h�n�b�e�b���i�j�h�k�f�h�l�j�Z 

�H�i�p�b�y���©�I�j�h�k�f�h�l�j�� �_�� �I�j�h�n�b�e�b�� �i�j�h�k�f�h�l�j�Z�ª �i�h�a�\�h�e�y�_�l�� �j�Z�a�f�_�k�l�b�l�v���\�� �h�d�g�Z�o���b�a�h�[�j�Z��
�`�_�g�b�y�� �b�a�� �k�_�j�b�b�� �i�h�� �\�u�[�j�Z�g�g�h�f�m�� �i�j�h�n�b�e�x���� �K�Z�f�b�� �i�j�h�n�b�e�b�� �a�Z�^�Z�x�l�k�y�� �\�� �a�Z�d�e�Z�^�d�_�� �©�I�Z��
�j�Z�f�_�l�j�u��| �I�j�h�n�b�e�b���i�j�h�k�f�h�l�j�Z�ª��(�k�f����9.8) . 

2.6.6.9 �>�m�[�e�b�j�h�\�Z�l�v���j�Z�k�d�e�Z�^�d�b 

�H�i�p�b�y���©�I�j�h�k�f�h�l�j�� �_���>�m�[�e�b�j�h�\�Z�l�v�� �j�Z�k�d�e�Z�^�d�b�ª �i�h�a�\�h�e�y�_�l�� �k�b�g�o�j�h�g�b�a�b�j�h�\�Z�l�v�� �j�Z�k��
�d�e�Z�^�d�b�� �h�d�h�g �g�Z�� �g�_�k�d�h�e�v�d�b�o�� �f�h�g�b�l�h�j�Z�o���� �?�k�e�b�� �i�j�h�]�j�Z�f�f�Z �©�=�Z�f�f�Z�� �F�m�e�v�l�b�\�h�d�k�� �>2�ª  
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

2.6.6.10 �B�g�n�h�j�f�Z�p�b�y 

�I�h�e�v�a�h�\�Z�l�_�e�v�� �f�h�`�_�l�� �m�i�j�Z�\�e�y�l�v�� �i�j�b�� �i�h�f�h�s�b�� �h�i�p�b�b���©�I�j�h�k�f�h�l�j�� �_���B�g�n�h�j�f�Z�p�b�y �ª 
�h�l�h�[�j�Z�`�_�g�b�_�f�� �b�g�n�h�j�f�Z�p�b�b ���h�\�_�j�e�_�_�\�� �h�[ �b�a�h�[�j�Z�`�_�g�b�b�� �g�Z�� �h�d�g�_ �i�j�h�]�j�Z�f�f�u���©�=�Z�f�f�Z��
�F�m�e�v�l�b�\�h�d�k�� �>2�ª. �<�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �f�h�^�Z�e�v�g�h�k�l�b�� �b�a�h�[�j�Z�`�_�g�b�y�� �h�l�h�[�j�Z�`�Z�_�l�k�y�� �l�Z�d�b�_��
�i�h�e�y���d�Z�d���^�Z�g�g�u�_���h���i�Z�p�b�_�g�l�_���b���i�h�k�_�s�_�g�b�b�����g�h�f�_�j�_���k�j�_�a�Z���b���l���^�� 

2.6.6.11 DICOM - �l�_�]�b 

�D�h�f�Z�g�^�Z���©�I�j�h�k�f�h�l�j�� �_��DICOM-�l�_�]�b�ª �h�l�h�[�j�Z�`�Z�_�l�� �h�d�g�h �i�j�h�k�f�h�l�j�Z��DICOM �^�Z�g�g�u�o 
�b�a�h�[�j�Z�`�_�g�b�y��  

 

�J�b�k���������'�L�F�R�P��- �l�_�]�b�� 

�H�d�g�h���k�h�^�_�j�`�b�l���^�h�i�h�e�g�b�l�_�e�v�g�u�_���i�Z�j�Z�f�_�l�j�u�� 

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

�^�h�\�Z�l�_�e�v�g�u�o��DICOM �l�_�]�h�\. 

2.6.6.12 �R�d�Z�e�u 

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

 

 

2.6.6.13 �H�l�h�[�j �Z�`�Z�l�v���b�a�f�_�j�_�g�b�y 

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

2.6.6.14 �I�_�j�_�k�_�q�_�g�b�_���k 

�<�� �g�_�d�h�l�h�j�u�o�� �i�j�b�f�_�g�_�g�b�y�o���i�j�h�]�j�Z�f�f�u �^�e�y�� �i�j�h�k�f�h�l�j�Z�� �k�_�j�b�c���� �i�h�e�m�q�_�g�g�u�o�� �f�_�l�h�^�Z�f�b��
�l�h�f�h�]�j�Z�n�b�b���� �g�_�h�[�o�h�^�b�f�h�� �\�b�^�_�l�v�� �e�b�g�b�b�� �i�_�j�_�k�_�q�_�g�b�y�� �d�Z�^�j�h�\�� �h�^�g�h�c�� �k�_�j�b�b�� �d�Z�^�j�Z�f�b��
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

�^�j�m�]�h�c�� �D�h�f�Z�g�^�Z���©�I�j�h�k�f�h�l�j�� �_���I�_�j�_�k�_�q�_�g�b�_�� �k�ª �a�Z�i�m�k�d�Z�_�l�� �f�_�o�Z�g�b�a�f�� �h�[�g�Z�j�m�`�_�g�b�y��
�i�_�j�_�k�_�d�Z�x�s�b�o�k�y�� �k�j�_�a�h�\�� ���w�l�h�l�� �f�_�l�h�^�� �j�Z�[�h�l�Z�_�l�� �^�e�y��DICOM �b�a�h�[�j�Z�`�_�g�b�c�� �f�h�^�Z�e�v�g�h��
�k�l�_�c��CT �b��MR). �K�j�_�a�u���^�h�e�`�g�u���[�u�l�v���i�j�b�\�y�a�Z�g�u���d���h�^�g�h�c���b���l�h�c���`�_���k�b�k�l�_�f�_���d�h�h�j�^�b�g�Z�l��
���g�Z�i�j�b�f�_�j���� �w�l�h�� �f�h�]�m�l�� �[�u�l�v�� �k�_�j�b�b�� �b�a�h�[�j�Z�`�_�g�b�c���� �i�h�e�m�q�_�g�g�u�o�� �i�j�b�� �h�^�g�h�f�� �b�� �l�h�f�� �`�_�� �i�h��
�k�_�s�_�g�b�b���i�Z�p�b�_�g�l�Z�������H�i�h�j�g�h�_���b�a�h�[�j�Z�`�_�g�b�_���± �b�a�h�[�j�Z�`�_�g�b�_�����g�Z���d�h�l�h�j�h�f���i�h�d�Z�a�u�\�Z�x�l�k�y��
�e�b�g�b�b�� �i�_�j�_�k�_�q�_�g�b�y�� �_�]�h���^�j�m�]�b�f�b�� �k�_�j�b�y�f�b�� �b�a�h�[�j�Z�`�_�g�b�c�� ���b�a�h�[�j�Z�`�_�g�b�_���� �d�h�l�h�j�h�_�� �©�k�_��
�d�m�l�ª���� �>�e�y�� �a�Z�i�m�k�d�Z�� �f�_�o�Z�g�b�a�f�Z�� �h�[�g�Z�j�m�`�_�g�b�y�� �\�u�^�_�e�b�l�_�� �h�i�h�j�g�h�_�� �^�e�y�� �i�_�j�_�k�_�q�_�g�b�y��
�b�a�h�[�j�Z�`�_�g�b�_�� �b �\�u�i�h�e�g�b�l�_�� �d�h�f�Z�g�^�m���©�I�j�h�k�f�h�l�j�� �_���I�_�j�_�k�_�q�_�g�b�_�� �k�ª. �I�h�y�\�b�l�k�y �h�d�g�h 
�h�l�h�[�j�Z�`�_�g�b�y���i�_�j�_�k�_�q�_�g�b�c. �D�j�Z�k�g�u�f�b���e�b�g�b�y�f�b�� �g�Z���h�i�h�j�g�h�f���b�a�h�[�j�Z�`�_�g�b�b���h�l�f�_�q�Z�_�l�k�y��
�g�Z�i�j�Z�\�e�_�g�b�_�� �i�_�j�_�k�_�q�_�g�b�y�� �_�]�h���d�Z�^�j�Z�f�b�� �\�l�h�j�h�c�� �k�_�j�b�b. �?�k�e�b�� �k�^�_�e�Z�l�v�� �Z�d�l�b�\�g�u�f�b �d�Z�^��
�j �u�� �i�_�j�_�k�_�d�Z�x�s�b�_ �h�i�h�j�g�h�_���b�a�h�[�j�Z�`�_�g�b�_�����l�h �\ �h�d�g�_���i�_�j�_�k�_�q�_�g�b�c���[�m�^�m�l���h�l�h�[�j�Z�`�Z�l�v�k�y��
�[�b�j�x�a�h�\�u�_���e�b�g�b�b���i�_�j�_�k�_�q�_�g�b�c���i�e�h�k�d�h�k�l�_�c���b�a�h�[�j�Z�`�_�g�b�c�� 

 

 

�H�i�h�j�g�h�_���b�a�h�[�j�Z�`�_�g�b�_�� 

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

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

2.6.6.15 �I�_�j�_�k�_�q�_�g�b�_���k�j�_�a�h�\ 

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

2.6.6.16 �E�m�i�Z 

�D�h�f�Z�g�^�Z���©�I�j�h�k�f�h�l�j�� �_���E�m�i�Z�ª �b�e�b�� �d�e�Z�\�b�r�Z �©�/�ª �i�h�a�\�h�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x�� �a�Z�i�m�k�l�b�l�v��
�j�_�`�b�f�� �h�l�h�[�j�Z�`�_�g�b�y�� �e�m�i�u���� �<�� �w�l�h�f�� �j�_�`�b�f�_�� �\�f�_�k�l�h�� �d�m�j�k�h�j�Z�� �f�u�r�b�� �i�h�� �h�d�g�m�� �^�\�b�`�_�l�k�y��
�h�d�g�h, �\���d�h�l�h�j�h�f���h�l�h�[�j�Z�`�Z�_�l�k�y���m�\�_�e�b�q�_�g�g�h�_���b�a�h�[�j�Z�`�_�g�b�_���i�h�^���f�u�r�v�x�����D�h�e�_�k�h�f���f�u�r�b��
�f�h�`�g�h���f�_�g�y�l�v���d�j�Z�l�g�h�k�l�v���m�\�_�e�b�q�_�g�b�y���e�m�i�u�� 



 25 

�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

�B�g�k�l�j�m�f�_�g�l���E�m�i�Z��  

2.6.6.17 �B�k�i�h�e�v�a�h�\�Z�l�v��HQ �b�g�l�_�j�i�h�e�y�p�b�x 

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

2.6.6.18 �I�j�h�k�f�h�l�j���h�[�e�Z�k�l�b���b�g�l�_�j�_�k�Z 

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

2.6.6.19 �A�Z�]�j�m�a�d�Z���i�j�b���i�j�b�_�f�_��DICOM 

�H�i�p�b�y���©�I�j�h�k�f�h�l�j��| �A�Z�]�j�m�a�d�Z�� �i�j�b�� �i�j�b�_�f�_��DICOM�ª �\�d�e�x�q�Z�_�l�� �n�m�g�d�p�b�x�� �Z�\�l�h�f�Z�l�b�q�_��
�k�d�h�c���a�Z�]�j�m�a�d�b���k�_�j�b�b���b�a�h�[�j�Z�`�_�g�b�c�����i�_�j�_�^�Z�g�g�h�c���b�a���\�g�_�r�g�_�]�h��DICOM �b�k�l�h�q�g�b�d�Z�����\���l�h�f��
�k�e�m�q�Z�_�����d�h�]�^�Z���i�j�h�]�j�Z�f�f�Z �©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª  �g�Z�k�l�j�h�_�g�Z �\���d�Z�q�_�k�l�\�_���e�h�d�Z�e�v�g�h�]�h��
DICOM �k�_�j�\�_�j�Z�� 

2.6.7 �I�j�_�h�[�j�Z�a�h�\�Z�g�b�_���b�g�l�_�g�k�b�\�g�h�k�l�b 

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

 

2.6.8 �J�Z�a�[�b�\�d�Z 

�<�e�h�`�_�g�g�h�_���f�_�g�x���©�J�Z�a�[�b�\�d�Z�ª �k�h�^�_�j�`�b�l���d�h�f�Z�g�^�u���^�e�y���m�i�j�Z�\�e�_�g�b�y���j�Z�a�[�b�\�d�h�c���w�d�j�Z�g�Z����
1x1, 2x1, 1x2, 2x2, 3x2, 2x3, 3x3, 4x4, �]�^�_�� �i�_�j�\�Z�y�� �p�b�n�j�Z�� �m�d�Z�a�u�\�Z�_�l�� �g�Z�� �q�b�k�e�h�� �k�l�j�h�d�� �\��
�j�Z�a�[�b�\�d�_�����\�l�h�j�h�_���g�Z���q�b�k�e�h���k�l�h�e�[�p�h�\. 
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�F�_�g�x���j�Z�a�[�b�\�d�Z 

�D�h�f�Z�g�^�Z���©�J�Z�a�[�b�\�d�Z�� �_�� �>�j�m�]�Z�y�ª �i�h�a�\�h�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x�� �\�j�m�q�g�m�x�� �m�d�Z�a�Z�l�v�� �j�Z�a�[�b�\�d�m��
�w�d�j�Z�g�Z���\���h�l�^�_�e�v�g�h�f���^�b�Z�e�h�]�_. 

 

�J�Z�a�[�b�\�d�Z���h�d�h�g���\�j�m�q�g�m�x�� 

2.6.8.1 �J�Z�a�^�_�e�b�l�v���h�d�g�h 

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

 

�I �h�e�v�a�h�\�Z�l�_�e�v�k�d�Z�y���j�Z�a�[�b�\�d�Z���h�d�g�Z�� 
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2.6.8.2 �H�[�t�_�^�b�g�b�l�v���d�Z�^�j�u 

�D�h�f�Z�g�^�Z���©�J�Z�a�[�b�\�d�Z��| �H�[�t�_�^�b�g�b�l�v�� �h�d�g�Z�ª �i�h�a�\�h�e�y�_�l �i�h�e�v�a�h�\�Z�l�_�e�x�� �\�u�^�_�e�b�l�v�� �g�_��
�k�d�h�e�v�d�h���k�h�k�_�^�g�b�o���h�d�h�g���j�Z�a�[�b�\�d�b���b���h�[�t�_�^�b�g�b�l�v���b�o�����L�Z�d�b�f���h�[�j�Z�a�h�f, �i�h�e�v�a�h�\�Z�l�_�e�v���f�h��
�`�_�l���k�h�a�^�Z�\�Z�l�v���g�_�j�_�]�m�e�y�j�g�u�_���j�Z�a�[�b�\�d�b. 

2.6.9 �I�j�_�h�[�j�Z�a�h�\�Z�g�b�y���]�_�h�f�_�l�j�b�b 

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

�I�h�^�j�h�[�g�h���w�l�h���f�_�g�x���h�i�b�k�Z�g�h���\���j�Z�a�^�_�e�_��6.2. 

2.6.10 �B�a�f�_�j�_�g�b�y 

�<�e�h�`�_�g�g�h�_�� �f�_�g�x���©�B�a�f�_�j�_�g�b�y�ª �k�h�^�_�j�`�b�l�� �d�h�f�Z�g�^�u�� �^�e�y�� �\�u�i�h�e�g�_�g�b�y�� �b�� �m�i�j�Z�\�e�_�g�b�y��
�i�Z�j�Z�f�_�l�j�Z�f�b���b�a�f�_�j�_�g�b�c. 

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

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

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

�x �A�Z�`�Z�\�� �e�_�\�m�x�� �d�g�h�i�d�m�� �f�u�r�b�� �\�u�i�h�e�g�b�l�v�� �b�a�f�_�j�_�g�b�_. �>�e�y�� �b�a�f�_�j�_�g�b�c�� �i�h�^�j�Z�a�m�f�_��
�\�Z�x�s�b�o�� �m�d�Z�a�Z�g�b�_�� �g�_�k�d�h�e�v�d�b�o�� �l�h�q�_�d���� �g�_�h�[�o�h�^�b�f�h�� �g�_�k�d�h�e�v�d�b�f�b�� �g�Z�`�Z�l�b�y�f�b�� �f�u��
�r�b�� �m�k�l�Z�g�h�\�b�l�v�� �g�_�h�[�o�h�^�b�f�h�_�� �d�h�e�b�q�_�k�l�\�h�� �l�h�q�_�d���� �a�Z�\�_�j�r�_�g�b�_�� �b�a�f�_�j�_�g�b�y�� �i�j�h�b�a��
�\�h�^�b�l�k�y���d�e�Z�\�b�r�_�c���©�(�V�F�ª �b�e�b���^�\�h�c�g�u�f���g�Z�`�Z�l�b�_�f���e�_�\�h�c���d�g�h�i�d�b���f�u�r�b. 

�I�h�^�j�h�[�g�h���w�l�h���f�_�g�x���h�i�b�k�Z�g�h���\ �j�Z�a�^�_�e�_ 5. 

2.6.11 �B�g�k�l�j�m�f�_�g�l�u 

�<�e�h�`�_�g�g�h�_�� �f�_�g�x���©�B�g�k�l�j�m�f�_�g�l�u�ª���k�h�^�_�j�`�b�l�� �m�i�j�Z�\�e�y�x�s�b�_�� �w�e�_�f�_�g�l�u�� �^�e�y�� �j�Z�[�h�l�u��
�k�h���k�d�Z�g�_�j�Z�f�b�����i�j�b�g�l�_�j�Z�f�b, DICOM �^�Z�g�g�u�f�b���b���^�j�� �W�e�_�f�_�g�l�u���^�Z�g�g�h�]�h���f�_�g�x���i�h�^�j�h�[�g�h��
�j�Z�k�k�f�h�l�j�_�g�u���\���j�Z�a�^�_�e�_ 8. 

2.6.12 �I�Z�j�Z�f�_�l�j�u 

�D�h�f�Z�g�^�Z�� �f�_�g�x���©�I�Z�j�Z�f�_�l�j�u�ª �h�l�h�[�j�Z�`�Z�_�l�� �h�d�g�h�� �g�Z�k�l�j�h�_�d�� �i�j�b�e�h�`�_�g�b�y�� �<�� �a�Z�\�b�k�b�f�h��
�k�l�b���h�l���d�h�g�n�b�]�m�j�Z�p�b�b���i�j�h�]�j�Z�f�f�u�� �a�Z�d�e�Z�^�d�b���\���h�d�g�_���i�Z�j�Z�f�_�l�j�h�\���f�h�]�m�l���h�l�e�b�q�Z�l�v�k�y �\���a�Z��
�\�b�k�b�f�h�k�l�b���h�l���\�d�e�x�q�_�g�g�u�o���h�i�p�b�c. �F�_�g�x���©�I�Z�j�Z�f�_�l�j�u�ª���i�h�^�j�h�[�g�h���h�i�b�k�Z�g�h���\���j�Z�a�^�_�e�_ 9 
�^�Z�g�g�h�]�h���j�m�d�h�\�h�^�k�l�\�Z. 
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3 �H�I�B�K�:�G�B�?��3D �J�?�@�B�F�H�<�� 

3.1 �J�?�@�B�F���K�B�G�L�?�A�:���D�M�;�: 

�J�_�`�b�f�u���i�j�h�]�j�Z�f�f�u���³�K�_�]�f�_�g�l�Z�p�b�y�  ́ �b���³��D �j�_�d�h�g�k�l�j�m�d�p�b�y�  ́ �j�Z�[�h�l�Z�x�l�� �k���d�m�[�Z�f�b �± 
�\�u�^�_�e�_�g�g�u�f�b���h�[�e�Z�k�l�y�f�b���h�[�t�_�f�g�u�o���^�Z�g�g�u�o�� 

 
�J�_�`�b�f���³�K�b�g�l�_�a���d�m�[�Z� .́ 

 

�J�_�`�b�f���³�K�b�g�l�_�a���d�m�[�Z�  ́�i�h�a�\�h�e�y�_�l���i�h�e�v�a�h�\�Z�l�_�e�x���\�u�[�j�Z�l�v���k�_�j�b�b���b�a�h�[�j�Z�`�_�g�b�c�����h�i�j�_�^�_��
�e�b�l�v���h�[�e�Z�k�l�b���b�g�l�_�j�_�k�Z���b���k�]�_�g�_�j�b�j�h�\�Z�l�v���d�m�[���k���a�Z�^�Z�g�g�u�f�b���i�Z�j�Z�f�_�l�j�Z�f�b���^�e�y���i�h�k�e�_�^�m��
�x�s�_�c�� �k�_�]�f�_�g�l�Z�p�b�b���� �<�� �p�_�g�l�j�Z�e�v�g�h�f�� �h�d�g�_�� �h�l�h�[�j�Z�`�Z�_�l�k�y�� �i�j�h�k�l�_�c�r�Z�y�� �\�b�a�m�Z�e�b�a�Z�p�b�y��
�k�_�j�b�c�� ��D �b�a�h�[�j�Z�`�_�g�b�c���� �W�l�h�l�� �j�_�`�b�f�� �h�l�d�j�u�\�Z�_�l�k�y�� �i�h�� �m�f�h�e�q�Z�g�b�x�� �i�j�b�� �a�Z�i�m�k�d�_�� �i�j�h��
�]�j�Z�f�f�u�� 

 

3.1.1 �I�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y 

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

 

3.1.1.1 �<�u�[�h�j���j�_�`�b�f�Z 

 
�<�� �]�j�m�i�i�_�� �i�_�j�_�d�e�x�q�Z�l�_�e�_�c���³�J�_�`�b�f� ́ �j�Z�k�i�h�e�Z�]�Z�x�l�k�y�� �i�_�j�_�d�e�x�q�Z�l�_�e�b�� �^�e�y�� �i�_�j�_�o�h�^�Z��
�f�_�`�^�m���j�_�`�b�f�Z�f�b���³�K�b�g�l�_�a���d�m�[�Z� ,́ �³�K�_�]�f�_�g�l�Z�p�b�y� ,́ �³3D �j�_�d�h�g�k�l�j�m�d�p�b�y�  ́�b���³�H�[�t�_�f�g�Z�y���\�b��
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

3.1.1.2 �M�i�j�Z�\�e�_�g�b�_���n�Z�c�e�Z�f�b 

 
�=�j�m�i�i�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y���³�M�i�j�Z�\�e�_�g�b�_���n�Z�c�e�Z�f�b�´ �h�[�t�_�^�b�g�y�_�l���d�g�h�i�d�b���^�e�y���a�Z�]�j�m�a�d�b��
�b�a�h�[�j�Z�`�_�g�b�c���b�a���n�Z�c�e�h�\���\���g�b�`�g�x�x���i�Z�g�_�e�v�� 

 

3.1.1.3 �M�i�j�Z�\�e�_�g�b�_���d�m�[�h�f 

 
�=�j�m�i�i�Z���³�M�i�j�Z�\�e�_�g�b�_ �d�m�[�h�f�  ́ �i�Z�g�_�e�b�� �b�g�k�l�j�m�f�_�g�l�h�\�� �k�h�^�_�j�`�b�l�� �b�g�n�h�j�f�Z�p�b�x �h�� �l�_�d�m��
�s�_�f�� �d�m�[�_���± �j�Z�a�f�_�j�u�� �d�m�[�Z���� �d�h�e�b�q�_�k�l�\�h�� �a�Z�g�b�f�Z�_�f�h�c�� �i�Z�f�y�l�b���� �f�b�g�b�Z�l�x�j�g�h�_�� �b�a�h�[�j�Z�`�_��
�g�b�_���d�m�[�Z�����Z���l�Z�d�`�_���\�d�e�x�q�Z�_�l���d�g�h�i�d�b���m�i�j�Z�\�e�_�g�b�y���d�m�[�h�f: 

�x  �K�h�o�j�Z�g�b�l�v���d�m�[���\���;�> �± �k�h�o�j�Z�g�y�_�l���l�_�d�m�s�b�c���d�m�[���\���[�Z�a�m���^�Z�g�g�u�o�� 

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

�x  �K�h�o�j�Z�g�b�l�v���d�m�[���\��XML �n�Z�c�e �± �k�h�o�j�Z�g�y�_�l���d�m�[���\��XML �n�Z�c�e�� 

�x  �D�Z�e�v�d�m�e�y�l�h�j�� �h�[�t�_�f�h�\ �± �h�l�d�j�u�\�Z�_�l�� �h�d�g�h���³�D�Z�e�v�d�m�e�y�l�h�j�� �h�[�t�_�f�h�\� �́��� �\�� �d�h�l�h��
�j�h�f���f�h�`�g�h���b�a�f�_�j�y�l�v���h�[�t�_�f�u���k�_�]�f�_�g�l�b�j�h�\�Z�g�g�u�o���h�[�t�_�d�l�h�\�� 

�x  �A�Z�d�j�u�l�v���l�_�d�m�s�b�c���d�m�[ �± �a�Z�d�j�u�\�Z�_�l���l�_�d�m�s�b�c���d�m�[�� 

 

3.1.1.4 �K�i�b�k�h�d���d�m�[�h�\ 

 
�=�j�m�i�i�Z���³�K�i�b�k�h�d�� �d�m�[�h�\�´ �i�j�_�^�g�Z�a�g�Z�q�_�g�Z�� �^�e�y�� �k�h�a�^�Z�g�b�y�� �g�h�\�u�o�� �d�m�[�h�\�� �b�� �i�_�j�_�d�e�x�q�_�g�b�y��
�f�_�`�^�m�� �m�`�_�� �k�h�a�^�Z�g�g�u�f�b�� �b�� �a�Z�]�j�m�`�_�g�g�u�f�b�� �d�m�[�Z�f�b���� �<�� �k�i�b�k�d�_�� �d�m�[�h�\�� �h�l�h�[�j�Z�`�Z�x�l�k�y�� �\�k�_��
�h�l�d�j�u�l�u�_���g�Z���^�Z�g�g�u�c���f�h�f�_�g�l���d�m�[�u�����>�e�y���l�h�]�h���q�l�h�[�u���Z�d�l�b�\�b�j�h�\�Z�l�v���d�m�[���b�a���k�i�b�k�d�Z�����i�h���_�]�h��
�b�f�_�g�b���\���k�i�b�k�d�_���k�e�_�^�m�_�l���d�e�b�d�g�m�l�v���^�\�h�c�g�u�f���s�_�e�q�d�h�f���e�_�\�h�c���d�g�h�i�d�h�c���f�u�r�d�b�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

�D�g�h�i�d�b���^�Z�g�g�h�c���]�j�m�i�i�u�� 

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

 

3.1.1.5 �M�i�j�Z�\�e�_�g�b�_���d�Z�f�_�j�h�c 

 
�=�j�m�i�i�Z���³�M�i�j�Z�\�e�_�g�b�_�� �d�Z�f�_�j�h�c�´ �i�Z�g�_�e�b�� �b�g�k�l�j�m�f�_�g�l�h�\�� �k�h�^�_�j�`�b�l�� �w�e�_�f�_�g�l�u�� �m�i�j�Z�\�e�_��
�g�b�y���d�Z�f�_�j�h�c���h�[�a�h�j�Z�����W�e�_�f�_�g�l�u���^�Z�g�g�h�c���]�j�m�i�i�u�� 

�x  �± �\�b�^���k�i�_�j�_�^�b�� 

�x  �± �\�b�^���k�a�Z�^�b�� 

�x  �± �\�b�^���k�e�_�\�Z�� 

�x  �± �\�b�^���k�i�j�Z�\�Z�� 

�x  �± �\�b�^���k�g�b�a�m�� 

�x  �± �\�b�^���k�\�_�j�o�m�� 

�x  �± �\�b�^���k�h���k�l�h�j�h�g�u�� 

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

�x  �± �i�h�\�h�j�h�l���h�[�t�_�d�l�Z���\�h�d�j�m�]���k�\�h�_�c���h�k�b�� 

 

3.1.2 �<�u�[�h�j���h�[�e�Z�k�l�b���b�g�l�_�j�_�k�Z���b���k�b�g�l�_�a���d�m�[�Z 

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

�>�e�y�� �m�i�j�Z�\�e�_�g�b�y�� �\�b�^�h�f�� �d�Z�f�_�j�u�� �f�h�`�g�h�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �d�g�h�i�d�b�� �i�Z�g�_�e�b�� �b�g�k�l�j�m�f�_�g�l�h�\��
�b�e�b���\�j�Z�s�Z�l�v���d�Z�f�_�j�m���f�u�r�d�h�c�����>�e�y���\�j�Z�s�_�g�b�y���d�Z�f�_�j�u���f�u�r�d�h�c���^�h�k�l�Z�l�h�q�g�h���g�Z�`�Z�l�v���e�_��
�\�m�x���d�g�h�i�d�m���f�u�r�d�b���\���h�k�g�h�\�g�h�f���h�d�g�_���b�����g�_���h�l�i�m�k�d�Z�y���d�g�h�i�d�m�����i�_�j�_�l�Z�s�b�l�v���f�u�r�d�m���\���l�j�_��
�[�m�_�f�h�f�� �g�Z�i�j�Z�\�e�_�g�b�b���� �>�e�y�� �[�h�e�_�_�� �m�^�h�[�g�h�]�h�� �h�j�b�_�g�l�b�j�h�\�Z�g�b�y�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_���� �\�� �g�b�`��
�g�_�f���e�_�\�h�f���m�]�e�m���p�_�g�l�j�Z�e�v�g�h�]�h���h�d�g�Z���j�Z�k�i�h�e�h�`�_�g���f�Z�g�_�d�_�g�� �i�h�d�Z�a�u�\�Z�x�s�b�c���l�_�d�m�s�_�_���i�h��
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

�e�h�`�_�g�b�_���d�Z�f�_�j�u���h�l�g�h�k�b�l�_�e�v�g�h���i�Z�p�b�_�g�l�Z�����K�i�_�j�_�^�b���g�Z���f�Z�g�_�d�_�g�_���g�Z�i�b�k�Z�g�Z���[�m�d�\�Z���: �����Z��
�k�a�Z�^�b���± �[�m�d�\�Z���J. 

 
�I�j�h�k�l�_�c�r�Z�y����D �\�b�a�m�Z�e�b�a�Z�p�b�y. 

 
�F�Z�g�_�d�_�g. 

 

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

�>�e�y���f�Z�k�r�l�Z�[�b�j�h�\�Z�g�b�y���h�[�e�Z�k�l�b���b�g�l�_�j�_�k�Z���k�e�_�^�m�_�l���a�Z�`�Z�l�v���g�Z���d�e�Z�\�b�Z�l�m�j�_���d�e�Z�\�b�r�m���³Z�  ́
(�k�h�d�j�Z�s�_�g�b�_�� �h�l��Zoom - �f�Z�k�r�l�Z�[)���� �a�Z�l�_�f�� �g�Z�`�Z�l�v�� �e�_�\�m�x�� �d�g�h�i�d�m�� �f�u�r�d�b�� �b�� �g�_�� �h�l�i�m�k�d�Z�y��
�d�g�h�i�d�b���f�u�r�d�b���b���d�e�Z�\�b�r�b���³Z�  ́�i�_�j�_�f�_�s�Z�l�v���f�u�r�d�m���\�\�_�j�o���^�e�y���m�\�_�e�b�q�_�g�b�y���f�Z�k�r�l�Z�[�Z���b��
�\�g�b�a���^�e�y���m�f�_�g�v�r�_�g�b�y���f�Z�k�r�l�Z�[�Z�� 

�>�e�y���i�_�j�_�f�_�s�_�g�b�y���h�[�e�Z�k�l�b���b�g�l�_�j�_�k�Z���k�e�_�^�m�_�l���a�Z�`�Z�l�v���g�Z���d�e�Z�\�b�Z�l�m�j�_���d�e�Z�\�b�r�m���³M�  ́(�k�h��
�d�j�Z�s�_�g�b�_�� �h�l��Move - �^�\�b�`�_�g�b�_)���� �a�Z�l�_�f�� �g�Z�`�Z�l�v�� �e�_�\�m�x�� �d�g�h�i�d�m�� �f�u�r�d�b�� �b���� �g�_�� �h�l�i�m�k�d�Z�y��
�d�g�h�i�d�b�� �f�u�r�d�b�� �b�� �d�e�Z�\�b�r�b���³M� ,́ �i�_�j�_�f�_�s�Z�l�v�� �f�u�r�d�m�� �\�� �b�g�l�_�j�_�k�m�x�s�m�x�� �k�l�h�j�h�g�m���� �I�h�k�e�_��
�l�h�]�h���� �d�Z�d�� �\�u�[�j�Z�g�Z�� �h�[�e�Z�k�l�v�� �b�g�l�_�j�_�k�Z���� �g�m�`�g�h�� �k�]�_�g�_�j�b�j�h�\�Z�l�v�� �d�m�[�� �^�Z�g�g�u�o���� �k�h�^�_�j�`�Z�s�b�c��
�b�g�n�h�j�f�Z�p�b�x�� �h�[�� �w�l�h�c�� �h�[�e�Z�k�l�b���� �>�e�y�� �w�l�h�]�h�� �k�e�_�^�m�_�l�� �g�Z�`�Z�l�v�� �d�g�h�i�d�m���³�K�h�a�^�Z�l�v�� �d�m�[�´ �\��
�]�j�m�i�i�_���³�K�i�b�k�h�d�� �d�m�[�h�\�´ �i�Z�g�_�e�b�� �b�g�k�l�j�m�f�_�g�l�h�\�� �b�� �\�\�_�k�l�b�� �b�f�y�� �d�m�[�Z�� �\�� �i�h�y�\�b�\�r�_�f�k�y��
�h�d�g�_�����I�j�b���g�Z�`�Z�l�b�b���w�l�h�c���d�g�h�i�d�b���]�_�g�_�j�b�j�m�_�l�k�y���d�m�[���^�Z�g�g�u�o���j�Z�a�f�_�j�h�f��N �g�Z��N �g�Z��N, �]�^�_��
N �± �j�Z�a�j�_�r�_�g�b�_���d�m�[�Z�����d�h�l�h�j�h�_���f�h�`�g�h���a�Z�^�Z�l�v���\���g�Z�k�l�j�h�c�d�Z�o���I�Z�j�Z�f�_�l�j�u�_Mode3D Set-
tings �_�J�Z�a�f�_�j����D �d�m�[�Z. 
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�K�]�_�g�_�j�b�j�h�\�Z�g�g�u�c���d�m�[���Z�\�l�h�f�Z�l�b�q�_�k�d�b���i�h�y�\�b�l�k�y���\���k�i�b�k�d�_���d�m�[�h�\���g�Z���i�Z�g�_�e�b���b�g�k�l�j�m�f�_�g��
�l�h�\�����<���]�j�m�i�i�_���m�i�j�Z�\�e�_�g�b�y���d�m�[�h�f���h�l�h�[�j�Z�a�b�l�k�y �b�g�n�h�j�f�Z�p�b�y���h���d�m�[�_���b���i�h�y�\�b�l�k�y���_�]�h���f�b��
�g�b�Z�l�x�j�g�h�_���b�a�h�[�j�Z�`�_�g�b�_���k�_�j�_�^�b�g�g�h�]�h���k�_�q�_�g�b�y�����q�l�h���h�a�g�Z�q�Z�_�l�����q�l�h���w�l�h�l���d�m�[���l�_�i�_�j�v���\�u��
�^�_�e�_�g�����l���_�����k�_�]�f�_�g�l�Z�p�b�y���b���\�b�a�m�Z�e�b�a�Z�p�b�y���[�m�^�m�l���i�j�h�\�h�^�b�l�v�k�y���g�Z�^���w�l�b�f���d�m�[�h�f�� 

3.2 �J�?�@�B�F���K�?�=�F�?�G�L�:�P�B�B 

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

 

 
�J�_�`�b�f���k�_�]�f�_�g�l�Z�p�b�b. 

 

3.2.1 �P�_�g�l�j�Z�e�v�g�h�_���h�d�g�h 

�P�_�g�l�j�Z�e�v�g�h�_���h�d�g�h���j�_�`�b�f�Z���k�_�]�f�_�g�l�Z�p�b�b���j�Z�a�[�b�l�h���g�Z�������h�d�g�Z���������b�a���g�b�o�����\�_�j�o�g�_�_���e�_�\�h�_����
�\�_�j�o�g�_�_���i�j�Z�\�h�_���b���g�b�`�g�_�_���e�_�\�h�_�����± �w�l�h���i�j�y�f�u�_���k�_�q�_�g�b�y���b���h�^�g�h���± �d�h�k�h�_���k�_�q�_�g�b�_�����I�j�y��
�f�u�_���k�_�q�_�g�b�y���± �w�l�h���k�_�q�_�g�b�y�����i�_�j�i�_�g�^�b�d�m�e�y�j�g�u�_���]�e�Z�\�g�u�f���h�k�y�f�����<���\�_�j�o�g�_�f���e�_�\�h�f���m�]�e�m 
�h�d�h�g���i�j�y�f�u�o���k�_�q�_�g�b�c���i�b�r�_�l�k�y���[�m�d�\�Z����X, Y �b�e�b��Z) �± �g�Z�a�\�Z�g�b�_���h�k�b�����d�h�l�h�j�h�c���^�Z�g�g�h�_���k�_��
�q�_�g�b�_���i�_�j�i�_�g�^�b�d�m�e�y�j�g�h�����<����-�f���h�d�g�_�����g�b�`�g�_�_���i�j�Z�\�h�_���h�d�g�h�����j�Z�k�i�h�e�Z�]�Z�_�l�k�y���d�h�k�h�_���k�_�q�_��
�g�b�_���± �k�_�q�_�g�b�_�� �\�� �i�j�h�b�a�\�h�e�v�g�h�c�� �i�e�h�k�d�h�k�l�b�� �i�j�h�k�l�j�Z�g�k�l�\�Z���� �E�x�[�h�_�� �h�d�g�h�� �f�h�`�g�h�� �j�Z�a�\�_�j��
�g�m�l�v�� �g�Z�� �\�k�_�� �p�_�g�l�j�Z�e�v�g�h�_�� �i�j�h�k�l�j�Z�g�k�l�\�h���� �d�e�b�d�g�m�\�� �g�Z�� �g�_�f�� �^�\�h�c�g�u�f�� �s�_�e�q�d�h�f�� �f�u�r�d�b��
���l�h�q�g�h���l�Z�d���`�_���_�]�h���f�h�`�g�h���k�\�_�j�g�m�l�v���h�[�j�Z�l�g�h�������<�h���\�k�_�o���h�d�g�Z�o���f�h�`�g�h���i�j�h�\�h�^�b�l�v���b�a�f�_�j�_��
�g�b�y�����I�h�^�j�h�[�g�h���w�l�b���b�a�f�_�j�_�g�b�y���h�i�b�k�Z�g�u���\���j�Z�a�^�_�e�_��6. 

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



34  
  

�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

 

 

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

 

3.2.2 �I�Z�g�_�e�v���b�g�k�l�j�m�f�_�g�l�h�\ 

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

 

3.2.2.1 �<�u�[�h�j���j�_�`�b�f�Z 

 
�<�� �]�j�m�i�i�_�� �i�_�j�_�d�e�x�q�Z�l�_�e�_�c���³�J�_�`�b�f� ́ �j�Z�k�i�h�e�Z�]�Z�x�l�k�y�� �i�_�j�_�d�e�x�q�Z�l�_�e�b�� �^�e�y�� �i�_�j�_�d�e�x�q�_��
�g�b�y���f�_�`�^�m���j�_�`�b�f�Z�f�b���³�K�b�g�l�_�a���d�m�[�Z� ,́ �³�K�_�]�f�_�g�l�Z�p�b�y� ,́ �³3D �j�_�d�h�g�k�l�j�m�d�p�b�y�  ́�b���³�H�[�t�_�f�g�Z�y��
�\�b�a�m�Z�e�b�a�Z�p�b�y� �́��� �I�j�b�� �g�Z�`�Z�l�b�b�� �e�_�\�h�c�� �d�g�h�i�d�b�� �f�u�r�d�b�� �i�h�� �h�^�g�h�f�m�� �b�a�� �w�l�b�o�� �q�_�l�u�j�_�o�� �j�_�`�b��
�f�h�\�� �Z�d�l�b�\�b�a�b�j�m�_�l�k�y�� �\�u�[�j�Z�g�g�u�c�� �j�_�`�b�f���� �I�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �i�j�b�� �w�l�h�f�� �l�Z�d�� �`�_�� �f�_�g�y�_�l��
�k�\�h�c���\�g�_�r�g�b�c���\�b�^�� 

 

3.2.2.2 �M�i�j�Z�\�e�_�g�b�_���d�m�[�h�f�� 

C�f���i������������1.3. 

 

3.2.2.3 �I�_�j�_�e�b�k�l�u�\�Z�g�b�_���d�Z�^�j�h�\ 

 
�K���i�h�f�h�s�v�x���w�l�h�]�h���i�h�e�a�m�g�d�Z���f�h�`�g�h���i�_�j�_�e�b�k�l�u�\�Z�l�v���i�j�y�f�u�_���k�_�q�_�g�b�y���± �k�j�_�a�u���� �i�_�j�i�_�g��
�^�b�d�m�e�y�j�g�u�_�� �h�k�b��X, Y �b�e�b��Z. �I�_�j�\�h�_�� �b�a�� �^�\�m�o�� �q�b�k�_�e���� �k�l�h�y�s�b�o�� �k�e�_�\�Z�� �h�l�� �i�h�e�a�m�g�d�Z�� �h�[�h��
�a�g�Z�q�Z�_�l���g�h�f�_�j���l�_�d�m�s�_�]�h���k�j�_�a�Z���^�e�y���\�u�^�_�e�_�g�g�h�]�h���k�_�q�_�g�b�y�����<�l�h�j�h�_���q�b�k�e�h���± �d�h�e�b�q�_�k�l�\�h��
�k�j�_�a�h�\�����d�h�l�h�j�h�_, �i�h���k�m�l�b, �k�h�\�i�Z�^�Z�_�l���k���j�Z�a�j�_�r�_�g�b�_�f��3D �d�m�[�Z�����>�Z�g�g�u�c���w�e�_�f�_�g�l���m�i�j�Z�\��
�e�_�g�b�y���j�Z�[�h�l�Z�_�l���l�h�e�v�d�h���k���i�j�y�f�u�f�b���k�_�q�_�g�b�y�f�b�� 
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3.2.2.4 �<�u�[�h�j���k�_�]�f�_�g�l�b�j�h�\�Z�g�g�h�]�h���h�[�t�_�d�l�Z 

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

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

 

3.2.2.5 �B�g�k�l�j�m�f�_�g�l�u���k�_�]�f�_�g�l�Z�p�b�b 

 
�K�� �i�h�f�h�s�v�x�� �b�g�k�l�j�m�f�_�g�l�h�\�� �k�_�]�f�_�g�l�Z�p�b�b�� �i�Z�g�_�e�b�� �m�i�j�Z�\�e�_�g�b�y�� �i�j�h�b�a�\�h�^�b�l�k�y�� �h�k�g�h�\�g�Z�y��
�j�Z�[�h�l�Z���i�h���k�_�]�f�_�g�l�Z�p�b�b���h�[�t�_�d�l�h�\�����k�h�a�^�Z�g�b�_���g�h�\�u�o���h�[�t�_�d�l�h�\���k�_�]�f�_�g�l�Z�p�b�b�����j�_�^�Z�d�l�b�j�h��
�\�Z�g�b�_�� �m�`�_�� �k�m�s�_�k�l�\�m�x�s�b�o���� �f�h�`�g�h�� �l�Z�d�`�_�� �j�Z�a�[�b�\�Z�l�v���� �h�[�t�_�^�b�g�y�l�v�� �b�� �m�^�Z�e�y�l�v�� �h�[�t�_�d�l�u����
�I�h�^�j�h�[�g�h�� �i�j�h�� �b�g�k�l�j�m�f�_�g�l�u�� �k�_�]�f�_�g�l�Z�p�b�b�� �f�h�`�g�h�� �i�j�h�q�b�l�Z�l�v�� �\�� �j�Z�a�^�_�e�_��3.2.3 �© �B�g��
�k�l�j�m�f�_�g�l�u���k�_�]�f�_�g�l�Z�p�b�b�ª. 

 

3.2.2.6 �B�k�l�h�j�b�y���k�_�]�f�_�g�l�Z�p�b�b 

 
�=�j�m�i�i�Z���³�B�k�l�h�j�b�y �k�_�]�f�_�g�l�Z�p�b�b�´ �i�Z�g�_�e�b���b�g�k�l�j�m�f�_�g�l�h�\���i�j�_�^�g�Z�a�g�Z�q�_�g�Z���^�e�y���g�Z�\�b�]�Z�p�b�b��
�i�h�� �b�k�l�h�j�b�b�� �k�_�]�f�_�g�l�Z�p�b�b���� �K�� �i�h�f�h�s�v�x�� �w�l�h�]�h�� �w�e�_�f�_�g�l�Z�� �m�i�j�Z�\�e�_�g�b�y�� �f�h�`�g�h�� �h�l�f�_�g�b�l�v��
�e�x�[�h�_�� �q�b�k�e�h�� �i�j�_�^�u�^�m�s�b�o�� �h�i�_�j�Z�p�b�c���� �<�� �h�d�g�_�� �b�k�l�h�j�b�b�� �k�h�^�_�j�`�Z�l�v�k�y�� �\�k�_�� �i�j�h�^�_�e�Z�g�g�u�_��
�i�h�e�v�a�h�\�Z�l�_�e�_�f�� �h�i�_�j�Z�p�b�b�� �i�h�� �k�_�]�f�_�g�l�Z�p�b�b�� �\�� �l�h�c�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�b���� �\�� �d�h�l�h�j�h�c�� �h�g�b��
�i�j�h�b�a�\�h�^�b�e�b�k�v�����D�e�b�d�g�m�\���^�\�Z�`�^�u���g�Z���g�_�d�h�l�h�j�h�c���k�l�j�h�d�_���\���h�d�g�_���b�k�l�h�j�b�b�����k�h�k�l�h�y�g�b�_���k�_�]��
�f�_�g�l�Z�p�b�b���\�h�a�\�j�Z�s�Z�_�l�k�y���d���b�k�o�h�^�g�h�f�m�� 

�x  �D�g�h�i�d�Z���³�g�Z�a�Z�^�´ �h�l�f�_�g�y�_�l���i�h�k�e�_�^�g�_�_���^�_�c�k�l�\�b�_�� 
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�x  �D�g�h�i�d�Z���³�\�i�_�j�_�^� ́�\�h�a�\�j�Z�s�Z�_�l���i�h�k�e�_�^�g�_�_���h�l�f�_�g�_�g�g�h�_���^�_�c�k�l�\�b�_�� 

�x  �D�g�h�i�d�Z���³�h�q�b�k�l�b�l�v���\�k�_�´ �h�q�b�s�Z�_�l���\�k�x���b�k�l�h�j�b�x���k�_�]�f�_�g�l�Z�p�b�b�� 

�<�g�b�f�Z�g�b�_�����M�^�Z�e�_�g�b�_���\�k�_�c���b�k�l�h�j�b�b���g�_�\�h�a�f�h�`�g�h �h�l�f�_�g�b�l�v�� 

 

3.2.2.7 �H�[�t�_�d�l�u���d�Z�d���d�h�g�l�m�j�u 

 
�=�Z�e�h�q�d�Z���³�H�[�t�_�d�l�u���d�Z�d���d�h�g�l�m�j�u�´ �b�k�i�h�e�v�a�m�_�l�k�y���^�e�y���m�i�j�Z�\�e�_�g�b�y���j�_�`�b�f�h�f���h�l�h�[�j�Z�`�_��
�g�b�y���k�_�]�f�_�g�l�b�j�h�\�Z�g�g�u�o���h�[�t�_�d�l�h�\���\���h�d�g�_���k�j�_�a�h�\���\���l�_�d�m�s�_�f���j�_�`�b�f�_�����j�_�`�b�f�_���k�_�]�f�_�g�l�Z��
�p�b�b������ �I�j�b�� �g�Z�`�Z�l�h�c�� �]�Z�e�h�q�d�_�� �h�[�t�_�d�l�u�� �h�l�h�[�j�Z�`�Z�x�l�k�y�� �d�Z�d�� �d�h�g�l�m�j�u���� �Z�� �g�_�� �d�Z�d�� �k�i�e�h�r�g�u�_��
�h�[�t�_�d�l�u�� 

 

3.2.2.8 �I�j�_�h�[�j�Z�a�h�\�Z�g�b�_���b�g�l�_�g�k�b�\�g�h�k�l�b 

�K�f�����i������.1 

 

3.2.2.9 �B�a�f�_�j�_�g�b�y�� 

 
�I�Z�g�_�e�v �³�B�a�f�_�j�_�g�b�y�´ �k�h�^�_�j�`�b�l�� �d�h�f�Z�g�^�u�� �^�e�y���\�u�i�h�e�g�_�g�b�y���b�� �m�i�j�Z�\�e�_�g�b�y���i�Z�j�Z�f�_�l�j�Z��
�f�b���b�a�f�_�j�_�g�b�c�� �I�h�^�j�h�[�g�h���h�i�b�k�Z�g�h���\���i������. 

 

3.2.3 �B�g�k�l�j�m�f�_�g�l�u���k�_�]�f�_�g�l�Z�p�b�b 

 
�I�Z�g�_�e�v���³�B�g�k�l�j�m�f�_�g�l�u�� �k�_�]�f�_�g�l�Z�p�b�b�  ́ �k�h�^�_�j�`�b�l�� �\�� �k�_�[�_�� �g�Z�[�h�j�� �b�g�k�l�j�m�f�_�g�l�h�\�� �^�e�y�� �k�h��
�a�^�Z�g�b�y���b���j�_�^�Z�d�l�b�j�h�\�Z�g�b�y���k�_�]�f�_�g�l�b�j�h�\�Z�g�g�u�o���h�[�t�_�d�l�h�\�� 

 

 
�I�Z�g�_�e�v���³�B�g�k�l�j�m�f�_�g�l�u���k�_�]�f�_�g�l�Z�p�b�b� .́ 

 

3.2.3.1 �K�_�]�f�_�g�l�Z�p�b�y���i�h���]�b�k�l�h�]�j�Z�f�f�_ 
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�D�g�h�i�d�Z���³�K�_�]�f�_�g�l�Z�p�b�y�� �i�h�� �]�b�k�l�h�]�j�Z�f�f�_�´ �Z�d�l�b�\�b�a�b�j�m�_�l�� �b�g�k�l�j�m�f�_�g�l�� �k�_�]�f�_�g�l�Z�p�b�b�� �i�h��
�]�b�k�l�h�]�j�Z�f�f�_���� �<�� �w�l�h�f�� �j�_�`�b�f�_�� �k�_�]�f�_�g�l�Z�p�b�b�� �k�h�a�^�Z�_�l�k�y�� �g�h�\�u�c�� �h�[�t�_�d�l���� �d�h�l�h�j�h�f�m�� �i�j�b��
�g�Z�^�e�_�`�Z�l���\�h�d�k�_�e�b���i�j�h�k�l�j�Z�g�k�l�\�Z�����k���y�j�d�h�k�l�y�f�b�����i�h�i�Z�^�Z�x�s�b�f�b���\���\�u�[�j�Z�g�g�u�c���b�g�l�_�j�\�Z�e����
�?�k�e�b���\�h���\�j�_�f�y���g�Z�`�Z�l�b�y���d�g�h�i�d�b���³�K�_�]�f�_�g�l�Z�p�b�y���i�h���]�b�k�l�h�]�j�Z�f�f�_�  ́ �g�_���[�u�e�h���\�u�^�_�e�_�g�h���g�b��
�h�^�g�h�]�h���h�[�t�_�d�l�Z�����l�h���i�j�b���k�h�a�^�Z�g�b�b���g�h�\�h�]�h���h�[�t�_�d�l�Z���[�m�^�m�l���m�q�b�l�u�\�Z�l�v�k�y���\�k�_���\�h�d�k�_�e�b�����^�Z��
�`�_�� �l�_���� �d�h�l�h�j�u�_�� �m�`�_�� �i�j�b�g�Z�^�e�_�`�Z�l�� �g�_�d�h�l�h�j�u�f�� �j�Z�g�_�_�� �h�l�k�_�]�f�_�g�l�b�j�h�\�Z�g�g�u�f�� �h�[�t�_�d�l�Z�f����
�?�k�e�b�� �[�u�e�� �\�u�[�j�Z�g�� �g�_�d�h�l�h�j�u�c�� �h�[�t�_�d�l���� �l�h�� �k�_�]�f�_�g�l�Z�p�b�y�� �[�m�^�_�l�� �i�j�h�b�k�o�h�^�b�l�v�� �l�h�e�v�d�h�� �^�e�y��
�\�h�d�k�_�e�_�c���w�l�h�]�h���h�[�t�_�d�l�Z�����I�j�b���g�Z�`�Z�l�b�b���w�l�h�c���d�g�h�i�d�b���i�h�y�\�e�y�_�l�k�y���h�d�g�h���\�u�[�h�j�Z���p�\�_�l�Z���g�h��
�\�h�]�h�� �k�h�a�^�Z�\�Z�_�f�h�]�h�� �h�[�t�_�d�l�Z���� �I�h�k�e�_�� �\�u�[�h�j�Z�� �p�\�_�l�Z�� ���g�Z�`�Z�l�b�y�� �d�g�h�i�d�b���³�H�D� �́����� �g�Z�� �i�Z�g�_�e�b��
�m�i�j�Z�\�e�_�g�b�y�� �i�h�y�\�e�y�_�l�k�y�� �^�b�Z�e�h�]�� �g�Z�k�l�j�h�_�d�� �b�g�k�l�j�m�f�_�g�l�Z���� �=�j�Z�n�b�d�� �h�l�h�[�j�Z�`�Z�_�l�� �]�b�k�l�h��
�]�j�Z�f�f�m��- �d�h�e�b�q�_�k�l�\�_�g�g�h�_�� �k�h�h�l�g�h�r�_�g�b�_�� �i�b�d�k�_�e�_�c�� �j�Z�a�g�u�o�� �k�l�_�i�_�g�_�c�� �y�j�d�h�k�l�b���� �<�g�b�a�m��
�j�Z�k�i�h�e�h�`�_�g�Z�� �r�d�Z�e�Z�� �y�j�d�h�k�l�b���� ���� �d�j�Z�k�g�u�_�� �\�_�j�l�b�d�Z�e�v�g�u�_�� �q�_�j�l�u�� �h�i�j�_�^�_�e�y�x�l�� �b�g�l�_�j�\�Z�e����
�?�k�e�b�� �y�j�d�h�k�l�v�� �\�h�d�k�_�e�y�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_�� �i�h�i�Z�^�Z�_�l�� �\�� �^�Z�g�g�u�c�� �b�g�l�_�j�\�Z�e���� �l�h�� �\�h�d�k�_�e�v�� �k�q�b��
�l�Z�_�l�k�y���\�h�d�k�_�e�_�f���h�[�t�_�d�l�Z�� 

 

 
�>�b�Z�e�h�]���\�u�[�h�j�Z���p�\�_�l�Z�� 

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

 

�=�j�Z�g�b�p�u�� �b�g�l�_�j�\�Z�e�Z�� �f�h�`�g�h�� �a�Z�^�Z�\�Z�l�v�� �\�j�m�q�g�m�x���� �\�\�h�^�y�� �l�j�_�[�m�_�f�u�_�� �a�g�Z�q�_�g�b�y�� �\�� �k�i�_�p�b��
�Z�e�v�g�u�_�� �h�d�h�r�d�b���� �j�Z�k�i�h�e�Z�]�Z�_�f�u�_�� �k�e�_�\�Z�� �b�� �k�i�j�Z�\�Z�� �\�� �h�d�g�_�� �g�Z�k�l�j�h�_�d���� �L�Z�d�� �`�_���� �]�j�Z�g�b�p�u��
�f�h�`�g�h�� �\�u�[�b�j�Z�l�v�� �k�� �i�h�f�h�s�v�x�� �f�u�r�d�b���� �i�_�j�_�l�Z�s�b�\�� �e�_�\�h�c�� �d�e�Z�\�b�r�_�c�� �f�u�r�d�b�� �d�j�Z�k�g�u�_��
�h�]�j�Z�g�b�q�b�l�_�e�b���\�� �l�j�_�[�m�_�f�h�_���i�h�e�h�`�_�g�b�_�����\�� �h�d�h�r�d�Z�o���^�e�y���j�m�q�g�h�]�h���\�\�h�^�Z���a�g�Z�q�_�g�b�c�� �Z�\�l�h��
�f�Z�l�b�q�_�k�d�b�� �\�u�k�\�_�l�b�l�k�y�� �a�g�Z�q�_�g�b�_���� �\�� �d�h�l�h�j�h�_�� �[�u�e�� �m�k�l�Z�g�h�\�e�_�g�� �i�_�j�_�l�Z�k�d�b�\�Z�_�f�u�c�� �h�]�j�Z��
�g�b�q�b�l�_�e�v������ �<�h�� �\�k�_�o�� ���o�� �h�d�g�Z�o�� �i�j�h�_�d�p�b�c�� �h�l�h�[�j�Z�`�Z�_�l�k�y�� �k�_�]�f�_�g�l�Z�p�b�y�� �k�� �l�_�d�m�s�b�f�b��
�g�Z�k�l�j�h�c�d�Z�f�b�����I�j�b���g�Z�`�Z�l�b�b���d�g�h�i�d�b���³OK�  ́�\���h�d�g�_���g�Z�k�l�j�h�_�d�����i�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y���\�_�j�g�_�l��
�k�y���\���k�\�h�_���g�Z�q�Z�e�v�g�h�_���k�h�k�l�h�y�g�b�_��- �k�d�j�h�_�l�k�y���i�Z�g�_�e�v���g�Z�k�l�j�h�_�d���]�b�k�l�h�]�j�Z�f�f�u���b���h�l�d�j�h�_�l�k�y��
�i�Z�g�_�e�v�� �b�g�k�l�j�m�f�_�g�l�h�\�� �k�_�]�f�_�g�l�Z�p�b�b���� �I�j�b�� �w�l�h�f�� �i�h�y�\�b�l�k�y�� �g�h�\�u�c�� �h�[�t�_�d�l�� �k�� �\�u�[�j�Z�g�g�u�f�b��
�g�Z�k�l�j�h�c�d�Z�f�b�� �k�_�]�f�_�g�l�Z�p�b�b���� �I�j�b�� �g�Z�`�Z�l�b�b�� �d�g�h�i�d�b���³Cancel �  ́ �i�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �l�Z�d�� �`�_��
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�\�h�a�\�j�Z�s�Z�_�l�k�y�� �\�� �b�k�o�h�^�g�h�_�� �k�h�k�l�h�y�g�b�_���� �h�^�g�Z�d�h�� �\�j�_�f�_�g�g�Z�y�� �k�_�]�f�_�g�l�Z�p�b�y�� �i�j�h�i�Z�^�Z�_�l�� �b��
�g�b�d�Z�d�b�o���g�h�\�u�o���h�[�t�_�d�l�h�\���g�_���^�h�[�Z�\�e�y�_�l�k�y�� 

 

3.2.3.2 �K�_�]�f�_�g�l�Z�p�b�y���k�h�k�m�^�h�\ 

 
�D�g�h�i�d�Z���³�K�_�]�f�_�g�l�Z�p�b�y���k�h�k�m�^�h�\�  ́ �Z�d�l�b�\�b�a�b�j�m�_�l�� �b�g�k�l�j�m�f�_�g�l�� �k�_�]�f�_�g�l�Z�p�b�b�� �k�h�k�m�^�h�\����
�W�l�h�l�� �b�g�k�l�j�m�f�_�g�l�� �i�j�_�^�g�Z�a�g�Z�q�_�g�� �^�e�y�� �k�_�]�f�_�g�l�Z�p�b�b�� �k�h�k�m�^�h�\���� �K�_�]�f�_�g�l�Z�p�b�y�� �k�h�k�m�^�h�\�� �\�u��
�^�_�e�y�_�l�� �\�u�[�j�Z�g�g�u�c�� �i�h�e�v�a�h�\�Z�l�_�e�_�f�� �k�h�k�m�^���� �b�� �k�h�a�^�Z�_�l�� �k�h�h�l�\�_�l�k�l�\�m�x�s�b�c�� �_�f�m�� �h�[�t�_�d�l��
�k�_�]�f�_�g�l�Z�p�b�b�����:�g�Z�e�h�]�b�q�g�h���k�_�]�f�_�g�l�Z�p�b�b���i�h���]�b�k�l�h�]�j�Z�f�f�_�����\�u�^�_�e�_�g�b�_���i�j�h�b�k�o�h�^�b�l���l�h�e�v��
�d�h�� �\�g�m�l�j�b�� �\�u�^�_�e�_�g�g�h�]�h�� �h�[�t�_�d�l�Z���� �b�e�b���� �_�k�e�b�� �g�_�� �\�u�^�_�e�_�g�� �g�b�� �h�^�b�g�� �h�[�t�_�d�l���� �i�h�� �\�k�_�f�m��
�h�[�t�_�f�m���� �I�j�b�� �g�Z�`�Z�l�b�b�� �g�Z�� �d�g�h�i�d�m�� �h�l�d�j�u�\�Z�_�l�k�y�� �h�d�g�h�� �\�u�[�h�j�Z�� �p�\�_�l�Z�� �^�e�y�� �k�h�a�^�Z�\�Z�_�f�h�]�h��
�h�[�t�_�d�l�Z�����I�h�k�e�_���\�u�[�h�j�Z���p�\�_�l�Z�����g�Z�`�Z�l�b�y���d�g�h�i�d�b���³OK�)́, �g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y���i�h�y�\�e�y��
�_�l�k�y���^�b�Z�e�h�]���g�Z�k�l�j�h�_�d���b�g�k�l�j�m�f�_�g�l�Z, �Z���d�m�j�k�h�j���f�u�r�d�b���i�j�b�g�b�f�Z�_�l���n�h�j�f�m���d�j�_�k�l�b�d�Z���� 

 

 

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

�A�Z�l�_�f�� �k�e�_�^�m�_�l�� �\�u�[�j�Z�l�v �b�g�l�_�j�_�k�m�x�s�b�c�� �k�h�k�m�^���� �>�e�y�� �w�l�h�]�h�� �g�m�`�g�h�� �d�e�b�d�g�m�l�v�� �g�Z�� �g�_�f�� �e�_��
�\�h�c���d�g�h�i�d�h�c���f�u�r�d�b�����D�e�b�d�Z�l�v���f�h�`�g�h���g�Z���e�x�[�h�f���b�a�����o���k�_�q�_�g�b�c�����I�h�k�e�_���l�h�]�h�����d�Z�d���\�u�[�j�Z�g��
�b�g�l�_�j�_�k�m�x�s�b�c�� �k�h�k�m�^���� �i�h�� �i�j�h�r�_�k�l�\�b�b�� �g�_�k�d�h�e�v�d�b�o�� �k�_�d�m�g�^�� �\�� �h�d�g�Z�o�� �k�_�q�_�g�b�c�� �i�h�y�\�b�l�k�y��
�\�j�_�f�_�g�g�Z�y�� �\�b�a�m�Z�e�b�a�Z�p�b�y�� �k�_�]�f�_�g�l�b�j�m�_�f�h�]�h�� �h�[�t�_�d�l�Z���� �>�Z�g�g�Z�y�� �k�_�]�f�_�g�l�Z�p�b�y�� �j�Z�[�h�l�Z�_�l��
�i�h�� �k�e�_�^�m�x�s�_�f�m���i�j�b�g�p�b�i�m���� �\�u�^�_�e�y�_�l�k�y�� �h�^�g�h�k�\�y�a�g�Z�y���h�[�e�Z�k�l�v�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_���� �k�h�^�_�j��
�`�Z�s�Z�y���\���k�_�[�_���\�u�[�j�Z�g�g�u�c���\�h�d�k�_�e�v�����b���y�j�d�h�k�l�v���\�k�_�o���\�h�d�k�_�e�_�c���g�_���g�b�`�_���g�_�d�h�l�h�j�h�]�h���i�h�j�h��
�]�Z���� �I�h�j�h�]�� �\�u�[�b�j�Z�_�l�k�y�� �i�h�e�v�a�h�\�Z�l�_�e�_�f�� �\�j�m�q�g�m�x�� �\�� �h�d�g�_�� �g�Z�k�l�j�h�_�d�� �\�u�^�_�e�_�g�b�y���k�h�k�m�^�h�\����
�I�j�b�� �i�_�j�_�f�_�s�_�g�b�b�� �i�h�e�a�m�g�d�Z���³�I�h�j�h�]�  ́ �k�j�Z�a�m�� �`�_�� �h�l�h�[�j�Z�`�Z�x�l�k�y�� �b�a�f�_�g�_�g�b�y�� �g�Z�� �\�j�_�f�_�g��
�g�h�c�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �\�h�� �\�k�_�o�� ���o�� �h�d�g�Z�o�� �k�_�q�_�g�b�c���� �I�j�b�� �g�Z�`�Z�l�b�b�� �d�g�h�i�d�b���³OK�  ́ �\�� �h�d�g�_��
�g�Z�k�l�j�h�_�d���� �i�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �\�_�j�g�_�l�k�y�� �\�� �k�\�h�_�� �g�Z�q�Z�e�v�g�h�_�� �k�h�k�l�h�y�g�b�_��- �k�d�j�h�_�l�k�y�� �i�Z��
�g�_�e�v�� �g�Z�k�l�j�h�_�d�� �\�u�^�_�e�_�g�b�y�� �k�h�k�m�^�h�\�� �b�� �h�l�d�j�h�_�l�k�y�� �i�Z�g�_�e�v�� �b�g�k�l�j�m�f�_�g�l�h�\�� �k�_�]�f�_�g�l�Z�p�b�b����
�I�j�b�� �w�l�h�f�� �i�h�y�\�b�l�k�y�� �g�h�\�u�c�� �h�[�t�_�d�l�� �k�� �\�u�[�j�Z�g�g�u�f�� �i�h�j�h�]�h�f���� �I�j�b�� �g�Z�`�Z�l�b�b�� �d�g�h�i�d�b��
�³Cancel �  ́ �i�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �l�Z�d�� �`�_�� �\�h�a�\�j�Z�s�Z�_�l�k�y�� �\�� �b�k�o�h�^�g�h�_�� �k�h�k�l�h�y�g�b�_���� �h�^�g�Z�d�h��
�\�j�_�f�_�g�g�Z�y���k�_�]�f�_�g�l�Z�p�b�y���i�j�h�i�Z�^�Z�_�l���b���g�b�d�Z�d�b�o���g�h�\�u�o���h�[�t�_�d�l�h�\���g�_���^�h�[�Z�\�e�y�_�l�k�y�� 

 

3.2.3.3 �K�_�]�f�_�g�l�Z�p�b�y���d�h�g�l�m�j�Z�f�b 

 
�B�g�k�l�j�m�f�_�g�l���³�K�_�]�f�_�g�l�Z�p�b�y�� �d�h�g�l�m�j�Z�f�b�´ �i�j�_�^�h�k�l�Z�\�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x�� �j�m�q�g�m�x�� �k�_�]��
�f�_�g�l�Z�p�b�x���l�j�_�[�m�_�f�h�]�h���h�[�t�_�d�l�Z�����I�j�b���g�Z�`�Z�l�b�b���g�Z���d�g�h�i�d�m���³�k�_�]�f�_�g�l�Z�p�b�y���d�h�g�l�m�j�Z�f�b� �́����i�h��
�y�\�e�y�_�l�k�y�� �h�d�g�h���\�u�[�h�j�Z���p�\�_�l�Z���� �I�h�k�e�_���\�u�[�h�j�Z���p�\�_�l�Z�� ���g�Z�`�Z�l�b�y���d�g�h�i�d�b �³OK�)́, �i�h�e�v�a�h�\�Z��
�l�_�e�v�� �f�h�`�_�l�� �\�j�m�q�g�m�x�� �h�[�\�h�^�b�l�v�� �a�Z�f�d�g�m�l�u�_�� �d�h�g�l�m�j�u�� �\�� �h�d�g�_�� �k�_�q�_�g�b�c���³Z� .́ �I�h�k�e�_�� �l�h�]�h����
�d�Z�d���\�u�^�_�e�_�g�h���g�_�k�d�h�e�v�d�h���d�h�g�l�m�j�h�\���g�Z���g�_�k�d�h�e�v�d�b�o���k�_�q�_�g�b�y�o�����b���g�Z�`�Z�l�Z���d�g�h�i�d�Z���³OK�  ́�g�Z��
�i�Z�g�_�e�b�� �m�i�j�Z�\�e�_�g�b�y���� �g�Z�� �\�k�_�o�� �i�j�h�f�_�`�m�l�h�q�g�u�o�� �k�_�q�_�g�b�y�o���� �g�Z�� �d�h�l�h�j�u�o�� �g�_�l�� �\�u�^�_�e�_�g�g�u�o��
�d�h�g�l�m�j�h�\�����d�h�g�l�m�j�u���^�h�k�l�j�Z�b�\�Z�x�l�k�y���Z�\�l�h�f�Z�l�b�q�_�k�d�b�����A�Z�l�_�f�����i�h���\�k�_�f���d�h�g�l�m�j�Z�f���k�l�j�h�b�l�k�y��
�h�[�t�_�d�l�����k�h�k�l�Z�\�e�_�g�g�u�c���b�a���\�h�d�k�_�e�_�c�����i�h�i�Z�^�Z�x�s�b�o���\�g�m�l�j�v���d�h�g�l�m�j�h�\�� �?�k�e�b���i�h�k�l�j�h�_�g�g�u�c��
�h�[�t�_�d�l���i�_�j�_�k�_�d�Z�_�l�k�y���k���g�_�d�h�l�h�j�u�f�b���b�a���j�Z�g�_�_���i�h�k�l�j�h�_�g�g�u�o���h�[�t�_�d�l�h�\���k�_�]�f�_�g�l�Z�p�b�b�����l�h��
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�\�u�k�\�_�q�b�\�Z�_�l�k�y�� �^�b�Z�e�h�]���� �\ �d�h�l�h�j�h�f�� �f�h�`�g�h�� �\�u�[�j�Z�l�v���� �d�Z�d�h�f�m�� �b�a�� �h�[�t�_�d�l�h�\�� �h�l�g�_�k�l�b�� �e�_��
�`�Z�s�b�_���g�Z���i�_�j�_�k�_�q�_�g�b�b���w�l�b�o���h�[�t�_�d�l�h�\���\�h�d�k�_�e�b�� 

 

 
�>�b�Z�e�h�]���i�_�j�_�k�_�q�_�g�b�y���h�[�t�_�d�l�h�\�� 

 

 

3.2.3.4 �<�g�_�r�g�y�y���k�_�]�f�_�g�l�Z�p�b�y���d�h�g�l�m�j�Z�f�b 

 
�B�g�k�l�j�m�f�_�g�l���³�K�_�]�f�_�g�l�Z�p�b�y�� �d�h�g�l�m�j�Z�f�b�´ �i�j�_�^�h�k�l�Z�\�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x�� �j�m�q�g�m�x�� �k�_�]��
�f�_�g�l�Z�p�b�x���l�j�_�[�m�_�f�h�]�h���h�[�t�_�d�l�Z�����I�j�b���g�Z�`�Z�l�b�b���g�Z���d�g�h�i�d�m���³�k�_�]�f�_�g�l�Z�p�b�y���d�h�g�l�m�j�Z�f�b� �́����i�h��
�y�\�e�y�_�l�k�y�� �h�d�g�h���\�u�[�h�j�Z���p�\�_�l�Z���� �I�h�k�e�_���\�u�[�h�j�Z���p�\�_�l�Z�� ���g�Z�`�Z�l�b�y���d�g�h�i�d�b���³OK�)́, �i�h�e�v�a�h�\�Z��
�l�_�e�v�� �f�h�`�_�l�� �\�j�m�q�g�m�x�� �h�[�\�h�^�b�l�v�� �a�Z�f�d�g�m�l�u�_�� �d�h�g�l�m�j�u�� �\�� �h�d�g�_�� �k�_�q�_�g�b�c���³Z� .́ �I�h�k�e�_�� �l�h�]�h����
�d�Z�d���\�u�^�_�e�_�g�h���g�_�k�d�h�e�v�d�h���d�h�g�l�m�j�h�\���g�Z���g�_�k�d�h�e�v�d�b�o���k�_�q�_�g�b�y�o�����b���g�Z�`�Z�l�Z���d�g�h�i�d�Z���³OK�  ́�g�Z��
�i�Z�g�_�e�b�� �m�i�j�Z�\�e�_�g�b�y���� �g�Z�� �\�k�_�o�� �i�j�h�f�_�`�m�l�h�q�g�u�o�� �k�_�q�_�g�b�y�o���� �g�Z�� �d�h�l�h�j�u�o�� �g�_�l�� �\�u�^�_�e�_�g�g�u�o��
�d�h�g�l�m�j�h�\�����h�g�b���^�h�k�l�j�Z�b�\�Z�x�l�k�y���Z�\�l�h�f�Z�l�b�q�_�k�d�b�����A�Z�l�_�f���i�h���\�k�_�f���d�h�g�l�m�j�Z�f���k�l�j�h�b�l�k�y���h�[�t��
�_�d�l�����k�h�k�l�Z�\�e�_�g�g�u�c���b�a���\�h�d�k�_�e�_�c�����e�_�`�Z�s�b�o���k�g�Z�j�m�`�b���d�h�g�l�m�j�h�\�����?�k�e�b���i�h�k�l�j�h�_�g�g�u�c���h�[�t��
�_�d�l���i�_�j�_�k�_�d�Z�_�l�k�y���k���g�_�d�h�l�h�j�u�f�b���b�a���j�Z�g�_�_���i�h�k�l�j�h�_�g�g�u�o���h�[�t�_�d�l�h�\���k�_�]�f�_�g�l�Z�p�b�b�����l�h���\�u��
�k�\�_�q�b�\�Z�_�l�k�y���^�b�Z�e�h�]�����\���d�h�l�h�j�h�f���f�h�`�g�h���\�u�[�j�Z�l�v�����d�Z�d�h�f�m���b�a���h�[�t�_�d�l�h�\���h�l�g�_�k�l�b���e�_�`�Z�s�b�_��
�g�Z���i�_�j�_�k�_�q�_�g�b�b���w�l�b�o���h�[�t�_�d�l�h�\���\�h�d�k�_�e�b�� 

 

3.2.3.5 �K�_�]�f�_�g�l�Z�p�b�y���i�h���\�k�_�f�m���h�[�t�_�f�m���\�g�m�l�j�b 

 
�B�g�k�l�j�m�f�_�g�l���³�K�_�]�f�_�g�l�Z�p�b�y�� �i�h�� �\�k�_�f�m�� �h�[�t�_�f�m�� �\�g�m�l�j�b�´ �i�j�_�^�g�Z�a�g�Z�q�_�g�� �^�e�y�� �\�u�^�_�e�_��
�g�b�y�� �p�b�e�b�g�^�j�Z �k�� �h�k�v�x���� �i�Z�j�Z�e�e�_�e�v�g�h�c�� �h�k�b��Z �b�� �i�j�h�b�a�\�h�e�v�g�u�f�� �k�_�q�_�g�b�_�f���� �a�Z�^�Z�\�Z�_�f�u�f��
�i�h�e�v�a�h�\�Z�l�_�e�_�f���� �K�_�q�_�g�b�_�� �f�h�`�g�h�� �a�Z�^�Z�l�v�� �d�h�g�l�m�j�h�f�� �g�Z�� �e�x�[�h�f�� �k�_�q�_�g�b�b�� �h�d�g�Z���³Z� .́ �I�j�b��
�g�Z�`�Z�l�b�b�� �g�Z�� �d�g�h�i�d�m���³�k�_�]�f�_�g�l�Z�p�b�y�� �i�h�� �\�k�_�f�m�� �h�[�t�_�f�m�� �\�g�m�l�j�b� �́��� �i�h�y�\�e�y�_�l�k�y�� �h�d�g�h�� �\�u�[�h�j�Z��
�p�\�_�l�Z�����I�h�k�e�_���\�u�[�h�j�Z���p�\�_�l�Z�����g�Z�`�Z�l�b�y���d�g�h�i�d�b���³OK�)́, �i�h�e�v�a�h�\�Z�l�_�e�v���f�h�`�_�l���\�j�m�q�g�m�x���h�[��
�\�_�k�l�b���a�Z�f�d�g�m�l�u�c���d�h�g�l�m�j�u���\���h�d�g�_���k�_�q�_�g�b�c���³Z� .́ �I�h�k�e�_���g�Z�`�Z�l�b�y���g�Z���d�g�h�i�d�m���³OK�  ́�g�Z���i�Z��
�g�_�e�b�� �m�i�j�Z�\�e�_�g�b�y�� �k�l�j�h�b�l�k�y�� �h�[�t�_�d�l���� �k�h�k�l�h�y�s�b�c�� �b�a���\�h�d�k�_�e�_�c���� �e�_�`�Z�s�b�o �\�g�m�l�j�b�� �i�h�k�l�j�h��
�_�g�g�h�]�h�� �p�b�e�b�g�^�j�Z���� �?�k�e�b�� �i�h�k�l�j�h�_�g�g�u�c�� �h�[�t�_�d�l�� �i�_�j�_�k�_�d�Z�_�l�k�y�� �k�� �g�_�d�h�l�h�j�u�f�b�� �b�a�� �j�Z�g�_�_��
�i�h�k�l�j�h�_�g�g�u�o���h�[�t�_�d�l�h�\���k�_�]�f�_�g�l�Z�p�b�b�����l�h���\�u�k�\�_�q�b�\�Z�_�l�k�y���^�b�Z�e�h�]�����\���d�h�l�h�j�h�f���f�h�`�g�h���\�u��
�[�j�Z�l�v�����d�Z�d�h�f�m���b�a���h�[�t�_�d�l�h�\���h�l�g�_�k�l�b���e�_�`�Z�s�b�_���g�Z���i�_�j�_�k�_�q�_�g�b�b���w�l�b�o���h�[�t�_�d�l�h�\���\�h�d�k�_�e�b�� 

 

3.2.3.6 �K�_�]�f�_�g�l�Z�p�b�y���i�h���\�k�_�f�m���h�[�t�_�f�m���k�g�Z�j�m�`�b 

 
�B�g�k�l�j�m�f�_�g�l���³�K�_�]�f�_�g�l�Z�p�b�y���i�h���\�k�_�f�m���h�[�t�_�f�m���k�g�Z�j�m�`�b�  ́�i�j�_�^�g�Z�a�g�Z�q�_�g���^�e�y���\�u�^�_�e�_��
�g�b�y���h�[�e�Z�k�l�b���k�g�Z�j�m�`�b���p�b�e�b�g�^�j�Z �k���h�k�v�x�����i�Z�j�Z�e�e�_�e�v�g�h�c���h�k�b��Z �b���i�j�h�b�a�\�h�e�v�g�u�f���k�_�q�_�g�b��
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

�_�f�����a�Z�^�Z�\�Z�_�f�u�f���i�h�e�v�a�h�\�Z�l�_�e�_�f�����K�_�q�_�g�b�_���f�h�`�g�h���a�Z�^�Z�l�v���d�h�g�l�m�j�h�f���g�Z���e�x�[�h�f���k�_�q�_�g�b�b��
�h�d�g�Z���³Z� .́ �I�j�b���g�Z�`�Z�l�b�b���g�Z���d�g�h�i�d�m���³�k�_�]�f�_�g�l�Z�p�b�y���i�h���\�k�_�f�m���h�[�t�_�f�m���k�g�Z�j�m�`�b� �́����i�h�y�\�e�y�_�l��
�k�y���h�d�g�h���\�u�[�h�j�Z���p�\�_�l�Z�����I�h�k�e�_���\�u�[�h�j�Z���p�\�_�l�Z�����g�Z�`�Z�l�b�y���d�g�h�i�d�b���³OK�)́, �i�h�e�v�a�h�\�Z�l�_�e�v���f�h��
�`�_�l���\�j�m�q�g�m�x���h�[�\�_�k�l�b���a�Z�f�d�g�m�l�u�c���d�h�g�l�m�j�u���\���h�d�g�_���k�_�q�_�g�b�c���³Z� .́ �I�h�k�e�_���g�Z�`�Z�l�b�y���g�Z���d�g�h�i��
�d�m���³OK�  ́ �g�Z�� �i�Z�g�_�e�b�� �m�i�j�Z�\�e�_�g�b�y�� �k�l�j�h�b�l�k�y�� �h�[�t�_�d�l���� �k�h�k�l�h�y�s�b�c�� �b�a�� �\�h�d�k�_�e�_�c���� �e�_�`�Z�s�b�o��
�k�g�Z�j�m�`�b�� �i�h�k�l�j�h�_�g�g�h�]�h�� �p�b�e�b�g�^�j�Z���� �?�k�e�b�� �i�h�k�l�j�h�_�g�g�u�c�� �h�[�t�_�d�l�� �i�_�j�_�k�_�d�Z�_�l�k�y�� �k�� �g�_�d�h�l�h��
�j�u�f�b�� �b�a�� �j�Z�g�_�_�� �i�h�k�l�j�h�_�g�g�u�o�� �h�[�t�_�d�l�h�\�� �k�_�]�f�_�g�l�Z�p�b�b���� �l�h�� �\�u�k�\�_�q�b�\�Z�_�l�k�y�� �^�b�Z�e�h�]���� �\�� �d�h��
�l�h�j�h�f�� �f�h�`�g�h�� �\�u�[�j�Z�l�v���� �d�Z�d�h�f�m�� �b�a�� �h�[�t�_�d�l�h�\�� �h�l�g�_�k�l�b�� �e�_�`�Z�s�b�_�� �g�Z�� �i�_�j�_�k�_�q�_�g�b�b�� �w�l�b�o��
�h�[�t�_�d�l�h�\���\�h�d�k�_�e�b�� 

3.2.3.7 �H�^�g�h�k�\�y�a�g�u�_���h�[�e�Z�k�l�b 

 
�B�g�k�l�j�m�f�_�g�l���³�h�^�g�h�k�\�y�a�g�u�_���h�[�e�Z�k�l�b�´ �i�j�_�^�g�Z�a�g�Z�q�_�g���^�e�y���h�l�k�h�_�^�b�g�_�g�b�y���h�^�g�h�k�\�y�a�g�u�o��
�h�[�e�Z�k�l�_�c�� �h�l�� �j�Z�g�_�_�� �h�l�k�_�]�f�_�g�l�b�j�h�\�Z�g�g�u�o�� �h�[�t�_�d�l�h�\���� �I�j�b�� �g�Z�`�Z�l�b�b�� �d�g�h�i�d�b���³�H�^�g�h�k�\�y�a��
�g�u�_���h�[�e�Z�k�l�b�  ́ �g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y���i�h�y�\�e�y�_�l�k�y���d�g�h�i�d�Z���³Make dis connected�  ́(�h�l�k�h��
�_�^�b�g�b�l�v). �G�Z�`�Z�\���d�g�h�i�d�m���³Make disconnected�´�����b�����s�_�e�d�g�m�\���g�Z���g�_�d�h�l�h�j�h�f���m�`�_���h�l�k�_�]�f�_�g��
�l�b�j�h�\�Z�g�g�h�f�� �j�Z�g�_�_�� �h�[�t�_�d�l�_�� �\�� �e�x�[�h�f�� �h�d�g�_�� �k�_�q�_�g�b�c���� �i�j�h�b�k�o�h�^�b�l�� �h�l�k�h�_�^�b�g�_�g�b�_�� �h�l�� �\�u��
�[�j�Z�g�g�h�]�h�� �h�[�t�_�d�l�Z�� �h�^�g�h�k�\�y�a�g�h�c�� �h�[�e�Z�k�l�b�� �\�� �g�h�\�u�c�� �h�[�t�_�d�l���� �I�h�k�e�_ �h�l�k�h�_�^�b�g�_�g�b�y�� �i�h�e�v��
�a�h�\�Z�l�_�e�x���i�j�_�^�e�Z�]�Z�_�l�k�y���\�u�[�j�Z�l�v���p�\�_�l���^�e�y���l�h�e�v�d�h���q�l�h���k�h�a�^�Z�g�g�h�]�h���h�[�t�_�d�l�Z�����D�g�h�i�d�Z���i�Z��
�g�_�e�b���m�i�j�Z�\�e�_�g�b�y���³OK�  ́�i�h�^�l�\�_�j�`�^�Z�_�l���\�k�_���b�a�f�_�g�_�g�b�y���b���\�h�a�\�j�Z�s�Z�_�l���i�Z�g�_�e�v���m�i�j�Z�\�e�_��
�g�b�y�� �\�� �g�Z�q�Z�e�v�g�u�c�� �\�b�^���� �D�g�h�i�d�Z���³Cancel �  ́ �h�l�f�_�g�y�_�l�� �\�k�_�� �b�a�f�_�g�_�g�b�y�� �b�� �\�h�a�\�j�Z�s�Z�_�l�� �i�Z��
�g�_�e�v���m�i�j�Z�\�e�_�g�b�y���\���i�_�j�\�h�g�Z�q�Z�e�v�g�u�c���\�b�^�� 

 

3.2.3.8 �H�l�k�h�_�^�b�g�_�g�b�_���h�[�t�_�d�l�Z 

 

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

�B�g�k�l�j�m�f�_�g�l���³�H�l�k�h�_�^�b�g�_�g�b�_�� �h�[�t�_�d�l�Z�´ �i�j�_�^�g�Z�a�g�Z�q�_�g�� �^�e�y�� �j�Z�a�[�b�_�g�b�y�� �k�h�k�m�^�h�\�� �g�Z�� �k�h��
�k�m�^�b�k�l�u�_���^�_�j�_�\�v�y���b���h�l�^�_�e�_�g�b�y���h�l�^�_�e�v�g�u�o���k�h�k�m�^�h�\�����>�e�y���g�Z�q�Z�e�Z���j�Z�[�h�l�u���k���\�u�[�j�Z�g�g�u�f��
�b�g�k�l�j�m�f�_�g�l�h�f�� �^�h�e�`�_�g�� �[�u�l�v�� �\�u�[�j�Z�g�� �h�[�t�_�d�l�� �d�j�h�\�_�g�h�k�g�u�o�� �k�h�k�m�^�h�\���� �I�h�k�e�_�� �g�Z�`�Z�l�b�y��
�d�g�h�i�d�b���³�H�l�k�h�_�^�b�g�_�g�b�_���h�[�t�_�d�l�Z�  ́�q�_�j�_�a���g�_�k�d�h�e�v�d�h���k�_�d�m�g�^���g�Z���k�_�q�_�g�b�y�o���i�h�y�\�e�y�x�l�k�y���[�_��
�e�u�_�� �l�h�q�d�b���� �h�[�h�a�g�Z�q�Z�x�s�b�_�� �^�_�l�_�d�l�b�j�h�\�Z�g�g�u�_�� �k�h�k�m�^�u���� �G�Z�� �i�Z�g�_�e�b�� �m�i�j�Z�\�e�_�g�b�y�� �i�h�y�\�e�y��
�x�l�k�y�� �d�g�h�i�d�b���³�H�l�^�_�e�b�l�v�� �\�_�l�\�v�´ �b���³�H�l�^�_�e�b�l�v�� �p�_�e�h�_�� �^�_�j�_�\�h�´���� �k �i�h�f�h�s�v�x�� �d�h�l�h�j�u�o��
�i�j�h�b�a�\�h�^�b�l�k�y�� �h�l�k�h�_�^�b�g�_�g�b�_�� �b�g�l�_�j�_�k�m�x�s�b�o�� �k�h�k�m�^�h�\���� �I�h�k�e�_�� �g�Z�`�Z�l�b�y�� �e�x�[�h�c�� �b�a�� �w�l�b�o��
�^�\�m�o �d�g�h�i�h�d�����d�m�j�k�h�j�� �i�j�b�g�b�f�Z�_�l�� �\�b�^�� �d�j�_�k�l�b�d�Z���� �i�h�k�e�_���q�_�]�h���k�e�_�^�m�_�l�� �\�u�[�j�Z�l�v�� �b�g�l�_�j�_�k�m��
�x�s�b�c�� �k�h�k�m�^�� �\�� �e�x�[�h�f�� �b�a���q�_�l�u�j�_�o �h�d�h�g�� �k�_�q�_�g�b�c���� �B�g�k�l�j�m�f�_�g�l���³�H�l�^�_�e�b�l�v�� �\�_�l�\�v�  ́ �h�l� �̂_��
�e�y�_�l���\���g�h�\�u�c���h�[�t�_�d�l���\�_�l�\�v���k�h�k�m�^�h�\���i�j�b�f�u�d�Z�x�s�b�o���d���\�u�[�j�Z�g�g�h�f�m���k�h�k�m�^�m�����B�g�k�l�j�m�f�_�g�l��
�³�H�l�^�_�e�b�l�v���p�_�e�h�_���^�_�j�_�\�h�  ́�h�l�^�_�e�y�_�l���\���g�h�\�u�c���h�[�t�_�d�l���k�h�k�m�^�b�k�l�h�_���^�_�j�_�\�h�����k�h�^�_�j �`�Z�s�_�_��
�\�u�[�j�Z�g�g�u�c�� �k�h�k�m�^���� �I�h�k�e�_�� �h�l�^�_�e�_�g�b�y�� �\�_�l�\�b�� �b�e�b�� �p�_�e�h�]�h�� �^�_�j�_�\�Z���� �i�h�y�\�e�y�_�l�k�y�� �h�d�g�h�� �\�u��
�[�h�j�Z���p�\�_�l�Z�����i�j�_�^�e�Z�]�Z�x�s�_�_���\�u�[�j�Z�l�v���p�\�_�l���k�h�a�^�Z�g�g�h�]�h���h�[�t�_�d�l�Z�����D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\��
�e�_�g�b�y���³OK�  ́ �i�h�^�l�\�_�j�`�^�Z�_�l�� �\�k�_�� �b�a�f�_�g�_�g�b�y�� �b�� �\�h�a�\�j�Z�s�Z�_�l�� �i�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �\��
�g�Z�q�Z�e�v�g�u�c�� �\�b�^���� �D�g�h�i�d�Z���³Cancel �  ́ �h�l�f�_�g�y�_�l�� �\�k�_�� �b�a�f�_�g�_�g�b�y�� �b�� �\�h�a�\�j�Z�s�Z�_�l�� �i�Z�g�_�e�v��
�m�i�j�Z�\�e�_�g�b�y���\���i�_�j�\�h�g�Z�q�Z�e�v�g�u�c���\�b�^�� 
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�D�g�h�i�d�b���m�i�j�Z�\�e�_�g�b�y���b�g�k�l�j�m�f�_�g�l�h�f���³�H�l�k�h�_�^�b�g�_�g�b�_���h�[�t�_�d�l�Z�´�� 

 

3.2.3.9 �J�Z�a�[�b�_�g�b�_���h�[�t�_�d�l�Z 

 

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

�B�g�k�l�j�m�f�_�g�l���³�J�Z�a�[�b�_�g�b�_���h�[�t�_�d�l�Z�´ �j�Z�a�[�b�\�Z�_�l���\�u�[�j�Z�g�g�u�c���h�[�t�_�d�l���g�Z���h�[�e�Z�k�l�b�����h�i�b�j�Z��
�y�k�v�� �g�Z�� �^�j�m�]�b�_�� �j�Z�g�_�_�� �k�_�]�f�_�g�l�b�j�h�\�Z�g�g�u�_ �h�[�t�_�d�l�u�� ���h�i�h�j�g�u�_�� �h�[�t�_�d�l�u������ �D�Z�`�^�h�f�m�� �h�i�h�j��
�g�h�f�m�� �h�[�t�_�d�l�m�� �[�m�^�_�l�� �k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v�� �h�[�e�Z�k�l�v�� �j�Z�a�[�b�_�g�b�y���� �k�h�^�_�j�`�Z�s�Z�y�� �\�h�d�k�_�e�b�� �j�Z�a��
�[�b�\�Z�_�f�h�]�h�� �h�[�t�_�d�l�Z���� �j�Z�k�k�l�h�y�g�b�_�� �h�l�� �d�h�l�h�j�u�o�� �^�h�� �^�Z�g�g�h�]�h�� �h�i�h�j�g�h�]�h�� �h�[�t�_�d�l�Z�� �[�m�^�_�l�� �f�b��
�g�b�f�Z�e�v�g�u�f���� �b�a�� �\�k�_�o�� �j�Z�k�k�l�h�y�g�b�c�� �h�l�� �w�l�h�]�h�� �\�h�d�k�_�e�y�� �^�h�� �\�k�_�o�� �h�i�h�j�g�u�o���h�[�t�_�d�l�h�\���� �P�\�_�l�Z��
�i�h�k�l�j�h�_�g�g�u�o���h�[�t�_�d�l�h�\���\�u�[�b�j�Z�x�l�k�y���[�e�b�a�d�h �d���p�\�_�l�Z�f���h�i�h�j�g�u�o���h�[�t�_�d�l�h�\, �q�l�h���h�[�e�_�]�q�Z��
�_�l���i�j�h�p�_�^�m�j�m���k�h�i�h�k�l�Z�\�e�_�g�b�y�����I�h�k�e�_���g�Z�`�Z�l�b�y���d�g�h�i�d�b���³�J�Z�a�[�b�_�g�b�_���h�[�t�_�d�l�Z�´���g�Z���i�Z�g�_�e�b��
�m�i�j�Z�\�e�_�g�b�y���i�h�y�\�e�y�_�l�k�y���i�Z�g�_�e�v���g�Z�k�l�j�h�_�d. �<���\�_�j�o�g�_�c���q�Z�k�l�b���w�l�h�c���i�Z�g�_�e�b���j�Z�k�i�h�e�Z�]�Z�x�l��
�k�y���b�d�h�g�d�b���\�k�_�o���h�l�k�_�]�f�_�g�l�b�j�h�\�Z�g�g�u�o���h�[�t�_�d�l�h�\�� ���d�j�h�f�_���l�_�d�m�s�_�]�h���j�Z�a�[�b�\�Z�_�f�h�]�h���h�[�t�_�d��
�l�Z������ �P�\�_�l���d�Z�`�^�h�c���b�d�h�g�d�b���k�h�\�i�Z�^�Z�_�l�� �k���p�\�_�l�h�f���k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h���_�c���h�[�t�_�d�l�Z�����D�e�b�d�g�m�\��
�i�h���i�j�h�b�a�\�h�e�v�g�h�c���b�d�h�g�d�_���e�_�\�h�c���d�g�h�i�d�h�c���f�u�r�d�b���h�^�b�g�Z�j�g�u�f���s�_�e�q�d�h�f�����f�h�`�g�h���\�u�^�_�e�b�l�v��
�k�h�h�l�\�_�l�k�l�\�m�x�s�b�c���h�[�t�_�d�l�����i�j�b���w�l�h�f���\�h�d�j�m�]���b�d�h�g�d�b���i�h�y�\�b�l�k�y���h�j�Z�g�`�_�\�Z�y���j�Z�f�h�q�d�Z�����h�[�h��
�a�g�Z�q�Z�x�s�Z�y�� �l�h���� �q�l�h�� �h�[�t�_�d�l�� �\�u�^�_�e�_�g���� �S�_�e�q�h�d�� �e�_�\�h�c���d�g�h�i�d�h�c�� �f�u�r�d�b�� �i�h�� �m�`�_�� �\�u�^�_�e�_�g��
�g�h�c���b�d�h�g�d�_���k�g�b�f�_�l���\�u�^�_�e�_�g�b�_�����<�u�^�_�e�y�l�v���f�h�`�g�h���i�j�h�b�a�\�h�e�v�g�h�_���d�h�e�b�q�_�k�l�\�h���h�[�t�_�d�l�h�\����
�<�u�^�_�e�_�g�g�u�_�� �h�[�t�_�d�l�u�� �[�m�^�m�l�� �m�q�Z�k�l�\�h�\�Z�l�v�� �\�� �j�Z�a�[�b�_�g�b�b�� �h�[�t�_�d�l�Z���� �y�\�e�y�y�k�v�� �^�e�y�� �g�_�]�h��
�h�i�h�j�g�u�f�b�� �h�[�t�_�d�l�Z�f�b���� �G�Z�`�Z�l�b�_�� �d�g�h�i�d�b���³�I�j�_�^�i�j�h�k�f�h�l�j�  ́ �h�l�h�[�j�Z�a�b�l�� �\�� �h�d�g�Z�o�� �k�_�q�_�g�b�c��
�j�Z�a�[�b�_�g�b�_�� �\�u�[�j�Z�g�g�h�]�h�� �h�[�t�_�d�l�Z���� �h�i�b�j�Z�y�k�v�� �g�Z�� �\�u�[�j�Z�g�g�u�_�� �\�� �^�Z�g�g�u�c�� �f�h�f�_�g�l�� �h�i�h�j�g�u�_��
�h�[�t�_�d�l�u�����D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y���³OK�  ́�i�h�^�l�\�_�j�`�^�Z�_�l���\�k�_���b�a�f�_�g�_�g�b�y���b���\�h�a�\�j�Z�s�Z��
�_�l�� �i�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �\�� �b�k�o�h�^�g�u�c�� �\�b�^���� �D�g�h�i�d�Z���³Cancel �  ́ �h�l�f�_�g�y�_�l�� �\�k�_�� �b�a�f�_�g�_�g�b�y�� �b��
�\�h�a�\�j�Z�s�Z�_�l���i�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y���\���b�k�o�h� �̂g�u�c���\�b�^�� 

 

 

�H�d�g�h���g�Z�k�l�j�h�_�d���b�g�k�l�j�m�f�_�g�l�Z���³�J�Z�a�[�b�_�g�b�_���h�[�t�_�d�l�Z�´�� 

3.2.3.10 �K�]�e�Z�`�b�\�Z�g�b�_ 

 

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

�B�g�k�l�j�m�f�_�g�l���³�K�]�e�Z�`�b�\�Z�g�b�_�´ �k�]�e�Z�`�b�\�Z�_�l�� �\�u�^�_�e�_�g�g�u�c�� �h�[�t�_�d�l���� �m�[�b�j�Z�_�l�� �g�Z�� �_�]�h�� �i�h��
�\�_�j�o�g�h�k�l�b�� �r�m�f�u�� �b�� �a�Z�d�j�m�]�e�y�_�l�� �d�j�Z�y���� �D�j�h�f�_�� �l�h�]�h���� �^�Z�g�g�u�c�� �b�g�k�l�j�m�f�_�g�l�� �f�h�`�_�l�� �m�[�b�j�Z�l�v��
�f�_�e�d�b�_���h�[�t�_�d�l�u�� 
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3.2.3.11 �>�b�e�Z�l�Z�p�b�y 

 

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

�B�g�k�l�j�m�f�_�g�l���³�>�b�e�Z�l�Z�p�b�y�´ �h�k�m�s�_�k�l�\�e�y�_�l�� �f�h�j�n�h�e�h�]�b�q�_�k�d�m�x�� �h�i�_�j�Z�p�b�x�� �^�b�e�Z�l�Z�p�b�x���± 
�j�Z�k�r�b�j�_�g�b�_���\�u�^�_�e�_�g�g�h�]�h���h�[�t�_�d�l�Z���g�Z�������i�b�d�k�_�e�v�����W�l�h�l���b�g�k�l�j�m�f�_�g�l���f�h�`�_�l���h�[�t�_�^�b�g�y�l�v��
�[�e�b�a�d�h���j�Z�k�i�h�e�h�`�_�g�g�u�_���h�[�t�_�d�l�u�����a�Z�i�h�e�g�y�l�v���f�_�e�d�b�_���i�h�e�h�k�l�b���\�g�m�l�j�b���h�[�t�_�d�l�Z�����m�[�b�j�Z�l�v��
�r�m�f�u���g�Z���i�h�\�_�j�o�g�h�k�l�b�� 

3.2.3.12 �W�j�h�a�b�y 

 

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

�B�g�k�l�j�m�f�_�g�l���³�W�j�h�a�b�y�´ �h�k�m�s�_�k�l�\�e�y�_�l�� �f�h�j�n�h�e�h�]�b�q�_�k�d�m�x�� �h�i�_�j�Z�p�b�x���� �l���g���� �w�j�h�a�b�x���± 
�k�g�y�l�b�_�� �k�� �i�h�\�_�j�o�g�h�k�l�b�� �h�[�t�_�d�l�Z�� �k�e�h�y�� �\�� ���� �i�b�d�k�_�e�v���� �W�l�h�l�� �b�g�k�l�j�m�f�_�g�l�� �f�h�`�_�l�� �j�Z�a�h�j�\�Z�l�v��
�l�h�g�d�b�_���k�h�_�^�b�g�_�g�b�y���h�[�t�_�d�l�h�\�����m�[�j�Z�l�v���r�m�f�h�\�u�_���i�b�d�k�_�e�b���h�[�t�_�d�l�Z�� 

3.2.3.13 �W�j�h�a�b�y���i�h �k�e�_�^�Z�f���^�b�e�Z�l�Z�p�b�b 

 

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

�B�g�k�l�j�m�f�_�g�l���³�W�j�h�a�b�y���i�h���k�e�_�^�Z�f���^�b�e�Z�l�Z�p�b�b�´���\�u�i�h�e�g�y�_�l���k�g�Z�q�Z�e�Z���f�h�j�n�h�e�h�]�b�q�_�k�d�m�x��
�^�b�e�Z�l�Z�p�b�x���� �a�Z�l�_�f�� �w�j�h�a�b�x���� �W�l�h�l�� �b�g�k�l�j�m�f�_�g�l�� �f�h�`�_�l�� �b�k�i�h�e�v�a�h�\�Z�l�v�k�y�� �^�e�y�� �m�^�Z�e�_�g�b�y��
�f�_�e�d�b�o���i�h�e�h�k�l�_�c���\�g�m�l�j�b���h�[�t�_�d�l�Z�����g�_���b�a�f�_�g�y�y���j�Z�a�f�_�j�Z���k�Z�f�h�]�h���h�[�t�_�d�l�Z�����d�Z�d���w�l�h���^�_�e�Z��
�_�l���i�j�h�k�l�h���^�b�e�Z�l�Z�p�b�y�� 

3.2.3.14 �>�b�e�Z�l�Z�p�b�y���i�h���k�e�_�^�Z�f���w�j�h�a�b�b 

 

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

�B�g�k�l�j�m�f�_�g�l���³�>�b�e�Z�l�Z�p�b�y�� �i�h�� �k�e�_�^�Z�f�� �w�j�h�a�b�b�´ �\�u�i�h�e�g�y�_�l�� �f�h�j�n�h�e�h�]�b�q�_�k�d�m�x�� �w�j�h�a�b�x����
�a�Z�l�_�f���^�b�e�Z�l�Z�p�b�x�����W�l�h�l���b�g�k�l�j�m�f�_�g�l���f�h�`�_�l���m�[�j�Z�l�v���r�m�f�u���h�[�t�_�d�l�Z�����g�_���b�a�f�_�g�y�y���j�Z�a�f�_��
�j�Z���k�Z�f�h�]�h���h�[�t�_�d�l�Z�����d�Z�d���w�l�h���^�_�e�Z�_�l���i�j�h�k�l�h���w�j�h�a�b�y���� 

3.2.3.15 �M�^�Z�e�_�g�b�_���r�m�f�h�\ 

 

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

�B�g�k�l�j�m�f�_�g�l���³�M�^�Z�e�_�g�b�_�� �r�m�f�h�\�´ �m�g�b�q�l�h�`�Z�_�l�� �\�k�_�� �h�[�e�Z�k�l�b�� �h�[�t�_�d�l�Z���� �h�[�t�_�f�� �d�h�l�h�j�u�o��
�f�_�g�v�r�_���a�Z�^�Z�g�g�h�]�h���i�h�j�h�]�Z�����I�j�b���g�Z�`�Z�l�b�b���d�g�h�i�d�b���³�M�^�Z�e�_�g�b�_���r�m�f�h�\�  ́�g�Z���i�Z�g�_�e�b���b�g�k�l�j�m��
�f�_�g�l�h�\���i�h�y�\�e�y�_�l�k�y���i�Z�g�_�e�v���g�Z�k�l�j�h�_�d���b�g�k�l�j�m�f�_�g�l�Z�� 
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�G�Z�k�l�j�h�c�d�b���b�g�k�l�j�m�f�_�g�l�Z���³�M�^�Z�e�_�g�b�_���r�m�f�h�\�´�� 

 

�K���i�h�f�h�s�v�x���i�Z�g�_�e�b���g�Z�k�l�j�h�_�d���f�h�`�g�h���\�u�[�j�Z�l�v���i�h�j�h�]�����m�k�l�Z�g�h�\�b�\���i�h�e�a�m�g�h�d���\���l�j�_�[�m�_�f�h�_��
�i�h�e�h�`�_�g�b�_�����b�e�b���\�\�_�^�y���a�g�Z�q�_�g�b�_���\���k�h�h�l�\�_�l�k�l�\�m�x�s�_�_���h�d�h�r�d�h�����D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_��
�g�b�y���³OK�  ́ �i�h�^�l�\�_�j�`�^�Z�_�l�� �\�k�_�� �b�a�f�_�g�_�g�b�y�� �b�� �\�h�a�\�j�Z�s�Z�_�l�� �i�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �\�� �g�Z�q�Z�e�v��
�g�u�c���\�b�^�����D�g�h�i�d�Z���³Cancel �  ́�h�l�f�_�g�y�_�l���\�k�_���b�a�f�_�g�_�g�b�y���b���\�h�a�\�j�Z�s�Z�_�l���i�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y��
�\���i�_�j�\�h�g�Z�q�Z�e�v�g�u�c���\�b�^�� 

3.2.3.16 �A�Z�i�h�e�g�_�g�b�_���i�h�e�h�k�l�_�c 

 

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

�B�g�k�l�j�m�f�_�g�l���³�A�Z�i�h�e�g�_�g�b�_�� �i�h�e�h�k�l�_�c�´ �i�j�_�^�g�Z�a�g�Z�q�_�g�� �^�e�y�� �a�Z�i�h�e�g�_�g�b�y�� �i�h�e�h�k�l�_�c�� �\�g�m�l��
�j�b�� �h�[�t�_�d�l�Z���� �>�Z�g�g�u�c�� �b�g�k�l�j�m�f�_�g�l�� �g�_�� �b�f�_�_�l�� �g�b�d�Z�d�b�o�� �g�Z�k�l�j�h�_�d�� �b�� �a�Z�i�h�e�g�y�_�l�� �i�h�e�h�k�l�b��
�\�g�m�l�j�b���h�[�t�_�d�l�Z�����h�d�j�m�`�_�g�g�u�_ �h�[�t�_�d�l�h�f���k�h���\�k�_�o���k�l�h�j�h�g�� 

3.2.3.17 �M�^�Z�e�_�g�b�_���h�[�t�_�d�l�Z 

 

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

�D�g�h�i�d�Z���³�M�^�Z�e�b�l�v���h�[�t�_�d�l�´ �m�^�Z�e�y�_�l���\�u�[�j�Z�g�g�u�c���h�[�t�_�d�l�� 

3.2.3.18 �H�[�t�_�^�b�g�_�g�b�_���h�[�t�_�d�l�h�\ 

 

�x �>�Z�g�g�Z�y���n�m�g�d�p�b�y���j�Z�[�h�l�Z�_�l���l�h�e�v�d�h���i�j�b���^�\�m�o���b�e�b���[�h�e�_�_���\�u�[�j�Z�g�g�u�o���h�[�t�_�d�l�Z�o���� 

�B�g�k�l�j�m�f�_�g�l���³�H�[�t�_�^�b�g�_�g�b�_�� �h�[�t�_�d�l�h�\�  ́ �h�[�t�_�^�b�g�y�_�l�� �\�k�_�� �\�u�^�_�e�_�g�g�u�_�� �h�[�t�_�d�l�u�� �\��
�h�^�b�g�� 

3.3 �J�?�@�B�F����D �J�?�D�H�G�K�L�J�M�D�P�B�B 

 

�J�_�`�b�f�� ��D �j�_�d�h�g�k�l�j�m�d�p�b�b�� �i�j�_�^�g�Z�a�g�Z�q�_�g�� �^�e�y 3D �\�b�a�m�Z�e�b�a�Z�p�b�b�� �^�Z�g�g�u�o�� �\�u�[�j�Z�g�g�h�]�h��
�d�m�[�Z�� �b�� �j�_�a�m�e�v�l�Z�l�Z�� �k�_�]�f�_�g�l�Z�p�b�b. �<�� �j�_�`�b�f�_�� ��D �j�_�d�h�g�k�l�j�m�d�p�b�b�� �\�b�a�m�Z�e�b�a�b�j�m�x�l�k�y�� �^�Z�g��
�g�u�_���d�m�[�Z�����k�b�g�l�_�a�b�j�h�\�Z�g�g�h�]�h���k���i�h�f�h�s�v�x���j�_�`�b�f�Z���³�K�b�g�l�_�a���d�m�[�Z�  ́ �b���j�_�a�m�e�v�l�Z�l�u���k�_�]�f�_�g��
�l�Z�p�b�b�����i�j�h�b�a�\�_�^�_�g�g�h�c���\���j�_�`�b�f�_���³�K�_�]�f�_�g�l�Z�p�b�y� .́ 

 



44  
  

�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

�J�_�`�b�f����D �j�_�d�h�g�k�l�j�m�d�p�b�b�� 

 

3.3.1 �P�_�g�l�j�Z�e�v�g�h�_���h�d�g�h 

�P�_�g�l�j�Z�e�v�g�h�_���h�d�g�h���j�_�`�b�f�Z���³��D �j�_�d�h�g�k�l�j�m�d�p�b�y�  ́�j�Z�a�^�_�e�_�g�h���g�Z�������h�d�g�Z�����K�e�_�\�Z���j�Z�k�i�h�e�h��
�`�_�g�u�������h�d�g�Z���k���h�k�_�\�u�f�b���k�_�q�_�g�b�y�f�b���± �k�_�q�_�g�b�y���³X� ,́ �³Y�  ́�b �³Z� �́������K�_�q�_�g�b�_���³X�´���i�_�j�i�_�g��̂b��
�d�m�e�y�j�g�h�� �h�k�b��X, �k�_�q�_�g�b�_���³Y�´���i�_�j�i�_�g�^�b�d�m�e�y�j�g�h�� �h�k�b��Y, �Z�� �k�_�q�_�g�b�_���³Z�´���i�_�j�i�_�g�^�b�d�m�e�y�j�g�h��
�h�k�b��Z. �K�e�_�\�Z���h�l���h�k�_�\�u�o���k�_�q�_�g�b�c���j�Z�k�i�h�e�Z�]�Z�_�l�k�y���h�k�g�h�\�g�h�_���h�d�g�h���\�b�a�m�Z�e�b�a�Z�p�b�b�����\���d�h�l�h��
�j�h�f�� �b�� �i�j�h�b�k�o�h�^�b�l�� ��D �\�b�a�m�Z�e�b�a�Z�p�b�y�� �k�_�j�b�c�� �b�a�h�[�j�Z�`�_�g�b�c�� �b�� �k�_�]�f�_�g�l�b�j�h�\�Z�g�g�u�o�� �h�[�t�_�d��
�l�h�\�� 

�<���h�d�g�Z�o���k�_�q�_�g�b�y���b�f�_�x�l�k�y���a�_�e�_�g�u�_���e�b�g�b�b�����k�\�h�b�f���i�_�j�_�k�_�q�_�g�b�_�f���h�i�j�_�^�_�e�y�x�s�b�_���³�l�h�q��
�d�m�� �n�h�d�m�k�b�j�h�\�d�b�´���� �G�Z�a�g�Z�q�_�g�b�_�� �l�h�q�d�b�� �n�h�d�m�k�b�j�h�\�d�b�� �h�i�b�k�Z�g�h�� �\�� �j�Z�a�^�_�e�_��3.3���������������� �J�_��
�`�b�f�� �h�l�h�[�j�Z�`�_�g�b�y���� �>�e�y�� �i�_�j�_�f�_�s�_�g�b�y�� �l�h�q�d�b�� �n�h�d�m�k�b�j�h�\�d�b�� �f�h�`�g�h�� �i�_�j�_�l�Z�k�d�b�\�Z�l�v�� �e�_��
�\�h�c���d�e�Z�\�b�r�_�c���f�u�r�d�b���a�_�e�_�g�u�_���e�b�g�b�b���\���h�d�g�Z�o���k�_�q�_�g�b�c�����K�_�q�_�g�b�y���\���h�d�g�Z�o���i�j�h�o�h�^�y�l���q�_��
�j�_�a���l�h�q�d�m���n�h�d�m�k�b�j�h�\�d�b���\���i�j�h�k�l�j�Z�g�k�l�\�_�����k�h�^�_�j�`�Z�l���w�l�m���l�h�q�d�m�������i�h�w�l�h�f�m���i�j�b���i�_�j�_�f�_�s�_��
�g�b�b���l�h�q�d�b���\���h�^�g�h�f���h�d�g�_���b�a�h�[�j�Z�`�_�g�b�_���g�Z���k�_�q�_�g�b�b���\���^�j�m�]�b�o���h�d�g�Z�o���[�m�^�_�l���f�_�g�y�l�v�k�y���\���k�h��
�h�l�\�_�l�k�l�\�b�b���k���_�_���^�\�b�`�_�g�b�_�f�� 

 

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

 

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

�>�e�y���f�Z�k�r�l�Z�[�b�j�h�\�Z�g�b�y���h�[�e�Z�k�l�b���b�g�l�_�j�_�k�Z���k�e�_�^�m�_�l���a�Z�`�Z�l�v���g�Z���d�e�Z�\�b�Z�l�m�j�_���d�e�Z�\�b�r�m���³Z� ,́ 
�a�Z�l�_�f�� �g�Z�`�Z�l�v�� �e�_�\�m�x�� �d�g�h�i�d�m�� �f�u�r�d�b�� �b���� �g�_�� �h�l�i�m�k�d�Z�y�� �d�g�h�i�d�b�� �f�u�r�d�b�� �b�� �d�e�Z�\�b�r�b���³Z� ,́ �i�_��
�j�_�f�_�s�Z�l�v�� �f�u�r�d�m�� �\�\�_�j�o�� �^�e�y�� �m�\�_�e�b�q�_�g�b�y�� �f�Z�k�r�l�Z�[�Z�� �b�� �\�g�b�a�� �^�e�y�� �m�f�_�g�v�r�_�g�b�y�� �f�Z�k�r�l�Z��
�[�Z�� 

 

3.3.2 �I�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y 

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

3.3.2.1 �<�u�[�h�j���j�_�`�b�f�Z 

 
�<�� �]�j�m�i�i�_�� �i�_�j�_�d�e�x�q�Z�l�_�e�_�c���³�J�_�`�b�f� ́ �j�Z�k�i�h�e�Z�]�Z�x�l�k�y�� �i�_�j�_�d�e�x�q�Z�l�_�e�b�� �^�e�y�� �i�_�j�_�d�e�x�q�_��
�g�b�y���f�_�`�^�m���j�_�`�b�f�Z�f�b���³�K�b�g�l�_�a���d�m�[�Z� ,́ �³�K�_�]�f�_�g�l�Z�p�b�y� ,́ �³3D �j�_�d�h�g�k�l�j�m�d�p�b�y�  ́�b���³�H�[�t�_�f�g�Z�y��
�\�b�a�m�Z�e�b�a�Z�p�b�y� �́��� �I�j�b�� �g�Z�`�Z�l�b�b�� �e�_�\�h�c�� �d�g�h�i�d�b�� �f�u�r�d�b�� �i�h�� �h�^�g�h�f�m�� �b�a�� �w�l�b�o�� �q�_�l�u�j�_�o�� �j�_�`�b��
�f�h�\�� �Z�d�l�b�\�b�a�b�j�m�_�l�k�y�� �\�u�[�j�Z�g�g�u�c�� �j�_�`�b�f���� �I�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �i�j�b�� �w�l�h�f�� �l�Z�d�� �`�_�� �f�_�g�y�_�l��
�k�\�h�c���\�g�_�r�g�b�c���\�b�^�� 

3.3.2.2 �M�i�j�Z�\�e�_�g�b�_���d�m�[�h�f 

�K�f. �i����������.1.3. 

3.3.2.3 �M�i�j�Z�\�e�_�g�b�_���d�Z�f�_�j�h�c 

 
�=�j�m�i�i�Z���³�M�i�j�Z�\�e�_�g�b�_�� �d�Z�f�_�j�h�c�´ �i�Z�g�_�e�b�� �b�g�k�l�j�m�f�_�g�l�h�\�� �k�h�^�_�j�`�b�l�� �w�e�_�f�_�g�l�u�� �m�i�j�Z�\�e�_��
�g�b�y���d�Z�f�_�j�h�c���h�[�a�h�j�Z�����W�e�_�f�_�g�l�u���^�Z�g�g�h�c���]�j�m�i�i�u�� 

�x  �± �\�b�^���k�i�_�j�_�^�b�� 

�x  �± �\�b�^���k�a�Z�^�b�� 

�x  �± �\�b�^���k�e�_�\�Z�� 

�x  �± �\�b�^���k�i�j�Z�\�Z�� 
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�x  �± �\�b�^���k�g�b�a�m�� 

�x  �± �\�b�^���k�\�_�j�o�m�� 

�x  �± �\�b�^���k�h���k�l�h�j�h�g�u�� 

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

�x  �± �i�h�\�h�j�h�l���h�[�t�_�d�l�Z���\�h�d�j�m�]���k�\�h�_�c���h�k�b�� 

3.3.2.4 �G�Z�k�l�j�h�c�d�b���\�b�a�m�Z�e�b�a�Z�p�b�b 

�I�Z�g�_�e�v���³�H�l�h�[�j�Z�`�_�g�b�_���h�[�t�_�d�l�h�\�  ́�k�h�^�_�j�`�b�l���\���k�_�[�_���\�k�_���g�Z�k�l�j�h�c�d�b���\�b�a�m�Z�e�b�a�Z�p�b�b�����I�h�a��
�\�h�e�y�_�l���\�u�[�b�j�Z�l�v���\�b�a�m�Z�e�b�a�b�j�m�_�f�u�_���h�[�t�_�d�l�u�����k�l�b�e�v���b�o���h�l�h�[�j�Z�`�_�g�b�y���b���i�j�����I�h�^�j�h�[�g�_�_��
�h���g�Z�k�l�j�h�c�d�Z�o���\�b�a�m�Z�e�b�a�Z�p�b�b���k�f�h�l�j�b�l�_���\���j�Z�a�^�_�e�_��3.3.3 �G�Z�k�l�j�h�c�d�b���\�b�a�m�Z�e�b�a�Z�p�b�b. 

3.3.2.5 �<�j�Z�s�_�g�b�_���h�[�t�_�d�l�Z 

 
�I�h�e�a�m�g�h�d���³�<�j�Z�s�_�g�b�_���h�[�t�_�d�l�Z�´ �i�h�a�\�h�e�y�_�l���\�j�Z�s�Z�l�v���h�[�t�_�d�l���\�h�d�j�m�]���\�_�j�l�b�d�Z�e�v�g�h�c���h�k�b����
�g�_���f�_�g�y�y���i�h�e�h�`�_�g�b�_���d�Z�f�_�j�u�����<���h�k�g�h�\�g�h�f���b�k�i�h�e�v�a�m�_�l�k�y���^�e�y���k�h�a�^�Z�g�b�y���\�b�^�_�h�j�h�e�b�d�h�\�� 

 

3.3.3 �G�Z�k�l�j�h�c�d�b���\�b�a�m�Z�e�b�a�Z�p�b�b 

�I�Z�g�_�e�v���³�G�Z�k�l�j�h�c�d�b�� �\�b�a�m�Z�e�b�a�Z�p�b�b�  ́ �i�Z�g�_�e�b�� �b�g�k�l�j�m�f�_�g�l�h�\�� �k�h�^�_�j�`�b�l�� �\�� �k�_�[�_�� �\�k�_��
�g�Z�k�l�j�h�c�d�b���\�b�a�m�Z�e�b�a�Z�p�b�b����D �j�_�d�h�g�k�l�j�m�d�p�b�b�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

�I�Z�g�_�e�v���g�Z�k�l�j�h�_�d���\�b�a�m�Z�e�b�a�Z�p�b�b�� 

 

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

 

3.3.3.1 �H�[�s�b�_���g�Z�k�l�j�h�c�d�b 

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

3.3.3.1.1 �K�]�e�Z�`�b�\�Z�g�b�_���i�h�\�_�j�o�g�h�k�l�_�c 

�=�Z�e�h�q�d�Z���³�K�]�e�Z�`�b�\�Z�g�b�_���i�h�\�_�j�o�g�h�k�l�_�c�´ �\�d�e�x�q�Z�_�l���h�l�d�e�x�q�Z�_�l���k�]�e�Z�`�b�\�Z�g�b�_���i�h�\�_�j�o�g�h��
�k�l�_�c�� �\�h�d�k�_�e�_�c���� �I�j�b�� �\�d�e�x�q�_�g�g�h�c�� �]�Z�e�h�q�d�_�� ���j�Z�[�h�l�Z�_�l�� �j�_�`�b�f�� �k�]�e�Z�`�b�\�Z�g�b�y���� �h�[�t�_�d�l�u�� �d�Z��
�`�m�l�k�y���[�h�e�_�_���]�e�Z�^�d�b�f�b�����Z�������I�j�b���h�l�d�e�x�q�_�g�g�h�c���]�Z�e�h�q�d�_�����j�_�`�b�f���©�k�]�e�Z�`�b�\�Z�g�b�_�ª���g�_���j�Z�[�h��
�l�Z�_�l�����\�h�d�k�_�e�b���i�j�h�k�l�j�Z�g�k�l�\�Z���h�l�h�[�j�Z�`�Z�x�l�k�y���\���\�b�^�_���d�m�[�b�d�h�\�����b�a-�a�Z���q�_�]�h���h�[�t�_�d�l�u���b�f�_�x�l��
�k�l�m�i�_�g�q�Z�l�u�_���i�h�\�_�j�o�g�h�k�l�b�����[���� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

              

�Z��                                                                �[) 

�<�b�a�m�Z�e�b�a�Z�p�b�y���k�h���k�]�e�Z�`�b�\�Z�g�b�_�f�����Z�����b���[�_�a�����[���� 

 

3.3.3.1.2 �J�_�`�b�f���k�l�_�j�_�h 

�=�Z�e�h�q�d�Z���³�J�_�`�b�f�� �k�l�_�j�_�h�´ �\�d�e�x�q�Z�_�l���h�l�d�e�x�q�Z�_�l�� �j�_�`�b�f�� �k�l�_�j�_�h�� �h�l�h�[�j�Z�`�_�g�b�y���� �<�u�d�e�x��
�q�_�g�g�u�c���j�_�`�b�f���k�l�_�j�_�h���i�j�_�^�g�Z�a�g�Z�q�_�g���^�e�y���h�[�u�q�g�h�c���\�b�a�m�Z�e�b�a�Z�p�b�b�����<�d�e�x�q�_�g�g�u�c���j�_�`�b�f��
�k�l�_�j�_�h�� �i�j�_�^�g�Z�a�g�Z�q�_�g�� �^�e�y�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �k�l�_�j�_�h�� ��D. �<���l�Z�d�h�f���j�_�`�b�f�_ �b�a�h�[�j�Z�`�_�g�b�_��
�g�Z�q�b�g�Z�_�l���^�\�h�b�l�v�k�y�����k�h�a�^�Z�\�Z�y���^�\�_���d�Z�j�l�b�g�d�b���j�Z�a�g�u�o���p�\�_�l�h�\�����d�j�Z�k�g�h�]�h���b���k�b�g�_�]�h���� 

 

       

�Z����                                                                               �[�� 

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

 

�>�e�y���i�j�h�k�f�h�l�j�Z���k�l�_�j�_�h����D �g�_�h�[�o�h�^�b�f�u���d�j�Z�k�g�h-�]�h�e�m�[�u�_��3D- �h�q�d�b�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

�D�j�Z�k�g�h-�]�h�e�m�[�u�_��3D-�h�q�d�b. 

 

3.3.3.1.3 �H�k�b�����d�h�j�h�[�d�Z 

�=�Z�e�h�q�d�b���³�H�k�b�´ �b���³�D�h�j�h�[�d�Z�´ �i�h�a�\�h�e�y�x�l���\�d�e�x�q�Z�l�v���h�l�d�e�x�q�Z�l�v���h�l�h�[�j�Z�`�_�g�b�_���h�k�_�c��X, Y, 
Z ���Z��, �b���h�]�j�Z�g�b�q�b�\�Z�x�s�_�]�h���d�Z�j�d�Z�k�Z�����[���� 

 

      

�Z����                                                                        �[�� 

�D�h�h�j�^�b�g�Z�l�g�u�_���h�k�b�����Z�����b���h�]�j�Z�g�b�q�b�\�Z�x�s�b�c���d�Z�j�d�Z�k�����[���� 

 

3.3.3.1.4 �H�k�\�_�s�_�g�b�_ 

�I�h�e�a�m�g�h�d���³�H�k�\�_�s�_�g�b�_�´ �i�h�a�\�h�e�y�_�l�� �j�_�]�m�e�b�j�h�\�Z�l�v�� �h�[�s�m�x�� �h�k�\�_�s�_�g�g�h�k�l�v�� �\�b�a�m�Z�e�b�a�Z��
�p�b�b�� 

 

3.3.3.2 �I�Z�j�Z�f�_�l�j�u���h�[�t�_�d�l�Z 

�=�j�m�i�i�Z�� �g�Z�k�l�j�h�_�d���³�I�Z�j�Z�f�_�l�j�u�� �h�[�t�_�d�l�Z�  ́ �h�[�t�_�^�b�g�y�_�l�� �\�� �k�_�[�_�� �g�Z�[�h�j�� �g�Z�k�l�j�h�_�d�� �\�b�a�m�Z�e�b��
�a�Z�p�b�b���\���h�l�^�_�e�v�g�h�k�l�b���^�e�y���d�Z�`�^�h�]�h���k�_�]�f�_�g�l�b�j�h�\�Z�g�g�h�]�h���h�[�t�_�d�l�Z�� 

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

 
�I�Z�j�Z�f�_�l�j�u���\�b�a�m�Z�e�b�a�Z�p�b�b���k�_�]�f�_�g�l�b�j�h�\�Z�g�g�h�]�h���h�[�t�_�d�l�Z�� 

 

          
     �Z����                                              �[�� 

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

 

�=�Z�e�h�q�d�Z���³�<�b�^�b�f�u�c�´ �m�i�j�Z�\�e�y�_�l�� �\�b�^�b�f�h�k�l�v�x�� �\�u�[�j�Z�g�g�h�]�h�� �h�[�t�_�d�l�Z���� �?�k�e�b�� �]�Z�e�h�q�d�Z�� �g�_��
�m�k�l�Z�g�h�\�e�_�g�Z�����l�h���h�[�t�_�d�l���g�_���[�m�^�_�l���\�b�a�m�Z�e�b�a�b�j�h�\�Z�l�v�k�y�� 

 

3.3.3.2.1 �J�_�`�b�f���h�l�h�[�j�Z�`�_�g�b�y 

�=�j�m�i�i�Z���i�_�j�_�d�e�x�q�Z�l�_�e�_�c���³Render  mode �  ́�i�h�a�\�h�e�y�_�l���\�u�[�j�Z�l�v���j�_�`�b�f���h�l�h�[�j�Z�`�_�g�b�y���^�e�y��
�\�u�[�j�Z�g�g�h�]�h���h�[�t�_�d�l�Z�����<�k�_�]�h���k�m�s�_�k�l�\�m�_�l�������j�_�`�b�f�Z���h�l�h�[�j�Z�`�_�g�b�y�� 

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

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

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

�x �I�h�\�_�j�o�g�h�k�l�y�f�b �± �\���^�Z�g�g�h�f���j�_�`�b�f�_���h�l�h�[�j�Z�`�Z�_�l�k�y���l�h�e�v�d�h���i�h�\�_�j�o�g�h�k�l�v���h�[�t�_�d��
�l�Z�����]���� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

   

 
�Z����                                         �[����                                       �\����                                       �]�� 

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

3.3.3.2.2 �F�Z�l�_�j�b�Z�e���h�[�t�_�d�l�Z 

 
�=�j�m�i�i�Z���³�F�Z�l�_�j�b�Z�e�� �h�[�t�_�d�l�Z�´ �k�h�^�_�j�`�b�l�� �j�y�^�� �g�Z�k�l�j�h�_�d�� �f�Z�l�_�j�b�Z�e�Z�� �\�u�[�j�Z�g�g�h�]�h�� �h�[�t�_�d��
�l�Z���� 

�I�h�e�a�m�g�h�d���³�I�j�h�a�j�Z�q�g�h�k�l�v�´ �m�i�j�Z�\�e�y�_�l���i�j�h�a�j�Z�q�g�h�k�l�v�x���h�[�t�_�d�l�Z�� 

�I�h�e�a�m�g�h�d�� �³�;�e�b�d�b�´ �m�i�j�Z�\�e�y�_�l�� �]�e�y�g�p�_�\�h�k�l�v�x���f�Z�l�h�\�h�k�l�v�x�� ���]�e�Z�^�d�h��
�k�l�v�x���r�_�j�h�o�h�\�Z�l�h�k�l�v�x�����f�Z�l�_�j�b�Z�e�Z�� 

�<�� �k�i�b�k�d�_���³�L�_�d�k�l�m�j�Z�´ �f�h�`�g�h�� �\�u�[�j�Z�l�v�� �l�_�d�k�l�m�j�m�� �b�a�� �k�i�b�k�d�Z�� �i�j�_�^�e�Z�]�Z�_�f�u�o�� �l�_�d�k�l�m�j�� �^�e�y��
�\�u�[�j�Z�g�g�h�]�h���h�[�t�_�d�l�Z�� 

�<���k�i�b�k�d�_���³�I�h�^�d�j�Z�k�d�Z�´ �f�h�`�g�h���\�u�[�j�Z�l�v���a�Z�\�b�k�b�f�h�k�l�v���i�h�^�d�j�Z�r�b�\�Z�g�b�y���\�h�d�k�_�e�_�c���h�[�t�_�d��
�l�Z�o�����h�l���y�j�d�h�k�l�b���� 

 

3.3.3.2.3 �I�j�h�a�j�Z�q�g�h�k�l�v���h�[�t�_�d�l�Z 

 
�=�j�m�i�i�Z�� �g�Z�k�l�j�h�_�d���³�I�j�h�a�j�Z�q�g�h�k�l�v�� �h�[�t�_�d�l�Z�´ �i�j�_�^�g�Z�a�g�Z�q�_�g�Z�� �^�e�y�� �m�i�j�Z�\�e�_�g�b�y�� �a�Z�\�b�k�b��
�f�h�k�l�b���i�j�h�a�j�Z�q�g�h�k�l�b���\�h�d�k�_�e�_�c���h�l���b�o���y�j�d�h�k�l�b�����?�k�e�b���a�Z�`�Z�l�Z���d�g�h�i�d�Z���³�G�_�i�j�h�a�j���´�����l�h���i�j�h��
�a�j�Z�q�g�h�k�l�v�� �\�h�d�k�_�e�_�c�� �g�_�� �a�Z�\�b�k�b�l�� �h�l�� �b�o�� �y�j�d�h�k�l�_�c���� �?�k�e�b�� �a�Z�`�Z�l�Z�� �d�g�h�i�d�Z���³�<�g���� �i�j�h�a�j�Z�q��
�g�h�k�l�v�´�����l�h���i�j�h�a�j�Z�q�g�h�k�l�v���\�h�d�k�_�e�_�c���a�Z�\�b�k�b�l���h�l���b�o���y�j�d�h�k�l�b�����K���i�h�f�h�s�v�x���[�_�e�h�]�h���i�j�y�f�h��
�m�]�h�e�v�g�b�d�Z���\���g�b�`�g�_�c���q�Z�k�l�b���w�l�h�c���]�j�m�i�i�u���f�h�`�g�h���m�i�j�Z�\�e�y�l�v���^�b�Z�i�Z�a�h�g�h�f���b�a�f�_�g�_�g�b�y���i�j�h��
�a�j�Z�q�g�h�k�l�b���i�b�d�k�_�e�_�c�����D�j�Z�k�g�u�_���e�b�g�b�b-�h�]�j�Z�g�b�q�b�l�_�e�b���m�d�Z�a�u�\�Z�x�l���]�j�Z�g�b�p�u���^�b�Z�i�Z�a�h�g�Z�����B�o��
�f�h�`�g�h���i�_�j�_�f�_�s�Z�l�v�����i�_�j�_�l�Z�k�d�b�\�Z�y���e�_�\�h�c���d�g�h�i�d�h�c���f�u�r�b�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

3.3.3.2.4 �H�d�j�m�`�_�g�b�_ 

 
�=�j�m�i�i�Z�� �g�Z�k�l�j�h�_�d���³�H�d�j�m�`�_�g�b�_�  ́ �i�h�a�\�h�e�y�_�l�� �g�Z�k�l�j�h�b�l�v�� �k�e�_�^�m�x�s�b�_�� �i�Z�j�Z�f�_�l�j�u�� �\�b�a�m�Z�e�b��
�a�Z�p�b�b�� 

�x �N�h�g���h�[�t�_�d�l�Z �± �i�h�a�\�h�e�y�_�l���\�u�[�j�Z�l�v���p�\�_�l���n�h�g�Z�����K�i�j�Z�\�Z���h�l���d�g�h�i�d�b���³�N�h�g���h�[�t�_�d�l�Z�  ́
�j�Z�k�i�h�e�Z�]�Z�_�l�k�y�� �h�d�h�r�d�h�� �k�� �l�_�d�m�s�b�f�� �p�\�_�l�h�f�� �n�h�g�Z���� �I�j�b�� �g�Z�`�Z�l�b�b�� �g�Z�� �d�g�h�i�d�m���³�N�h�g��
�h�[�t�_�d�l�Z�  ́�i�h�y�\�e�y�_�l�k�y���^�b�Z�e�h�]���\�u�[�h�j�Z���p�\�_�l�Z�� 

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

 

3.4 �J�?�@�B�F���H�;�T�?�F�G�H�C���<�B�A�M�:�E�B�A�:�P�B�B 

�J�_�`�b�f���h�[�t�_�f�g�h�c���\�b�a�m�Z�e�b�a�Z�p�b�b���i�j�_�^�g�Z�a�g�Z�q�_�g���^�e�y����-�o �f�_�j�g�h�c���\�b�a�m�Z�e�b�a�Z�p�b�b���g�_�h�[�j�Z��
�[�h�l�Z�g�g�u�o���k�_�j�b�c���b�a�h�[�j�Z�`�_�g�b�c�����<���j�_�`�b�f�_���h�[�t�_�f�g�h�c���\�b�a�m�Z�e�b�a�Z�p�b�b���g�_���m�q�b�l�u�\�Z�x�l�k�y���g�b��
�\�u�^�_�e�_�g�g�u�_�� �h�[�e�Z�k�l�b���� �g�b�� �k�_�]�f�_�g�l�b�j�h�\�Z�g�g�u�_�� �h�[�t�_�d�l�u���� �<�� �^�Z�g�g�h�f�� �j�_�`�b�f�_�� �b�f�_�_�l�k�y��
�\�h�a�f�h�`�g�h�k�l�v�� �g�Z�k�l�j�h�c�d�b�� �y�j�d�h�k�l�b���d�h�g�l�j�Z�k�l�g�h�k�l�b�� �b�a�h�[�j�Z�`�_�g�b�c���� �h�l�k�_�q�_�g�b�y�� �y�j�d�h�k�l�_�c�� �i�h��
�i�h�j�h�]�m���� �[�h�e�_�_�� �i�j�h�^�\�b�g�m�l�u�_�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �j�_�`�b�f�h�f��3D �j�_�d�h�g�k�l�j�m�d�p�b�b�� �g�Z�k�l�j�h�c�d�b��
�h�k�\�_�s�_�g�b�y���� �<�� �w�l�h�f�� �j�_�`�b�f�_�� �b�f�_�_�l�k�y�� �\�h�a�f�h�`�g�h�k�l�v�� �\�b�a�m�Z�e�b�a�Z�p�b�b�� �h�[�t�_�f�Z�� ���i�h�^�j�h�[�g�_�_��
�\���j�Z�a�^�_�e�_��3.4.�������������H�[�t�_�f�����b���i�j�h�_�d�p�b�b���b�g�l�_�g�k�b�\�g�h�k�l�_�c����3.4.2.4.2 �F�Z�d�k�b�f�Z�e�v�g�Z�y���b�g��
�l�_�g�k�b�\�g�h�k�l�v������ �<�� �p�_�g�l�j�Z�e�v�g�h�f�� �h�d�g�_�� �j�Z�k�i�h�e�Z�]�Z�_�l�k�y�� �\�b�a�m�Z�e�b�a�Z�p�b�y�� �k�_�j�b�b���� �b�a�� �d�h�l�h�j�h�c��
�k�h�k�l�Z�\�e�_�g���\�u�^�_�e�_�g�g�u�c���g�Z���^�Z�g�g�u�c���f�h�f�_�g�l���d�m�[�����\���j�_�`�b�f�_���³�k�b�g�l�_�a���d�m�[�Z� )́. 

 

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

 
�F�Z�g�_�d�_�g 

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

�>�e�y���f�Z�k�r�l�Z�[�b�j�h�\�Z�g�b�y���h�[�e�Z�k�l�b���b�g�l�_�j�_�k�Z���k�e�_�^�m�_�l���a�Z�`�Z�l�v���g�Z���d�e�Z�\�b�Z�l�m�j�_���d�e�Z�\�b�r�m���³Z�  ́
(�k�h�d�j�Z�s�_�g�b�_���h�l��Zoom - �f�Z�k�r�l�Z�[)���� �a�Z�l�_�f�� �g�Z�`�Z�l�v�� �e�_�\�m�x���d�g�h�i�d�m���f�u�r�d�b���b���� �g�_���h�l�i�m�k�d�Z�y��
�d�g�h�i�d�b���f�u�r�d�b���b���d�e�Z�\�b�r�b���³Z� ,́ �i�_�j�_�f�_�s�Z�l�v���f�u�r�d�m���\�\�_�j�o���^�e�y���m�\�_�e�b�q�_�g�b�y���f�Z�k�r�l�Z�[�Z���b��
�\�g�b�a���^�e�y���m�f�_�g�v�r�_�g�b�y���f�Z�k�r�l�Z�[�Z�� 

 

3.4.1 �I�Z�g�_�e�v���m�i�j�Z�\�e�_�g�b�y 

3.4.1.1 �<�u�[�h�j���j�_�`�b�f�Z 

 
�< �]�j�m�i�i�_�� �i�_�j�_�d�e�x�q�Z�l�_�e�_�c���³�J�_�`�b�f� ́ �j�Z�k�i�h�e�Z�]�Z�x�l�k�y�� �i�_�j�_�d�e�x�q�Z�l�_�e�b�� �^�e�y�� �i�_�j�_�d�e�x�q�_��
�g�b�y���f�_�`�^�m���j�_�`�b�f�Z�f�b���³�K�b�g�l�_�a���d�m�[�Z� ,́ �³�K�_�]�f�_�g�l�Z�p�b�y� ,́ �³3D �j�_�d�h�g�k�l�j�m�d�p�b�y�  ́�b���³�H�[�t�_�f�g�Z�y��
�\�b�a�m�Z�e�b�a�Z�p�b�y� �́��� �I�j�b�� �g�Z�`�Z�l�b�b�� �e�_�\�h�c�� �d�g�h�i�d�b�� �f�u�r�d�b�� �i�h�� �h�^�g�h�f�m�� �b�a�� �w�l�b�o�� �q�_�l�u�j�_�o�� �j�_�`�b��
�f�h�\�� �Z�d�l�b�\�b�a�b�j�m�_�l�k�y�� �\�u�[�j�Z�g�g�u�c �j�_�`�b�f���� �I�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �i�j�b�� �w�l�h�f�� �l�Z�d�� �`�_�� �f�_�g�y�_�l��
�k�\�h�c���\�g�_�r�g�b�c���\�b�^�� 

3.4.1.2 �M�i�j�Z�\�e�_�g�b�_���d�m�[�h�f 

�K�f�����i����������.1.3. 

3.4.1.3 �M�i�j�Z�\�e�_�g�b�_���d�Z�f�_�j�h�c 

 
�=�j�m�i�i�Z���³�M�i�j�Z�\�e�_�g�b�_�� �d�Z�f�_�j�h�c�´ �i�Z�g�_�e�b�� �b�g�k�l�j�m�f�_�g�l�h�\�� �k�h�^�_�j�`�b�l�� �w�e�_�f�_�g�l�u�� �m�i�j�Z�\�e�_��
�g�b�y���d�Z�f�_�j�h�c���h�[�a�h�j�Z�����W�e�_�f�_�g�l�u���^�Z�g�g�h�c���]�j�m�i�i�u�� 

�x  �± �\�b�^���k�i�_�j�_�^�b�� 
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�x  �± �\�b�^���k�a�Z�^�b�� 

�x  �± �\�b�^���k�e�_�\�Z�� 

�x  �± �\�b�^���k�i�j�Z�\�Z�� 

�x  �± �\�b�^���k�g�b�a�m�� 

�x  �± �\�b�^���k�\�_�j�o�m�� 

�x  �± �\�b�^���k�h���k�l�h�j�h�g�u�� 

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

�x  �± �i�h�\�h�j�h�l���h�[�t�_�d�l�Z���\�h�d�j�m�]���k�\�h�_�c���h�k�b�� 

3.4.1.4 �<�j�Z�s�_�g�b�_���h�[�t�_�d�l�Z 

 
�I�h�e�a�m�g�h�d���³�<�j�Z�s�_�g�b�_���h�[�t�_�d�l�Z�´ �i�h�a�\�h�e�y�_�l���\�j�Z�s�Z�l�v���h�[�t�_�d�l���\�h�d�j�m�]���\�_�j�l�b�d�Z�e�v�g�h�c���h�k�b����
�g�_���f�_�g�y�y���i�h�e�h�`�_�g�b�_���d�Z�f�_�j�u�����<���h�k�g�h�\�g�h�f���b�k�i�h�e�v�a�m�_�l�k�y���^�e�y���k�h�a�^�Z�g�b�y���\�b�^�_�h�j�h�e�b�d�h�\�� 

3.4.1.5 �G�Z�k�l�j�h�c�d�b���\�b�a�m�Z�e�b�a�Z�p�b�b 

�<���]�j�m�i�i�_���g�Z�k�l�j�h�_�d���³�G�Z�k�l�j�h�c�d�b���\�b�a�m�Z�e�b�a�Z�p�b�b�  ́�j�Z�k�i�h�e�Z�]�Z�x�l�k�y���b�g�k�l�j�m�f�_�g�l�u���g�Z�k�l�j�h�c�d�b��
�\�b�a�m�Z�e�b�a�Z�p�b�b���k�_�j�b�b�����I�h�^�j�h�[�g�_�_���h���g�Z�k�l�j�h�c�d�Z�o���\�b�a�m�Z�e�b�a�Z�p�b�b���k�f�h�l�j�b�l�_���\���j�Z�a�^�_�e�_��6.2 
�G�Z�k�l�j�h�c�d�b���\�b�a�m�Z�e�b�a�Z�p�b�b. 

3.4.1.6 �I�j�_�h�[�j�Z�a�h�\�Z�g�b�_���b�g�l�_�g�k�b�\�g�h�k�l�b 

�K�f�����i���������������� 

3.4.1.7 �B�a�h�[�j�Z�`�_�g�b�_ 

 
�<���h�d�g�_���³�B�a�h�[�j�Z�`�_�g�b�_�  ́�i�j�b�\�h�^�b�l�k�y���k�_�q�_�g�b�_���h�l�h�[�j�Z�`�Z�_�f�h�]�h����D �f�Z�k�k�b�\�Z, c �\�u�[�j�Z�g�g�u��
�f�b���g�Z�k�l�j�h�c�d�Z�f�b���y�j�d�h�k�l�b���d�h�g�l�j�Z�k�l�Z�� 

 

3.4.2 �G�Z�k�l�j�h�c�d�b���\�b�a�m�Z�e�b�a�Z�p�b�b 

�I�Z�g�_�e�v���³�G�Z�k�l�j�h�c�d�b�� �\�b�a�m�Z�e�b�a�Z�p�b�b�´ �k�h�^�_�j�`�b�l�� �\�k�_�� �w�e�_�f�_�g�l�u�� �g�Z�k�l�j�h�c�d�b�� �h�[�t�_�f�g�h�c��
�\�b�a�m�Z�e�b�a�Z�p�b�b�� 
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�G�Z�k�l�j�h�c�d�b���h�[�t�_�f�g�h�c���\�b�a�m�Z�e�b�a�Z�p�b�b�� 

 

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

 

3.4.2.1 �J�_�`�b�f���k�l�_�j�_�h�� 

 
�J�_�`�b�f���k�l�_�j�_�h���\���j�_�`�b�f�_���h�[�t�_�f�g�h�c���\�b�a�m�Z�e�b�a�Z�p�b�b���Z�g�Z�e�h�]�b�q�_�g���j�_�`�b�f�m���k�l�_�j�_�h���\���j�_�`�b��
�f�_����D �j�_�d�h�g�k�l�j�m�d�p�b�b�����>�e�y���i�h�^�j�h�[�g�h�]�h���h�i�b�k�Z�g�b�y���k�f�����j�Z�a�^�_�e��3.3���������������J�_�`�b�f���k�l�_�j�_�h. 

 

3.4.2.2 �I�h�j�h�]�� 

 
�=�j�m�i�i�Z���g�Z�k�l�j�h�_�d���³�I�h�j�h�]� ́�m�i�j�Z�\�e�y�_�l���h�l�k�_�q�_�g�b�_�f���\�h�d�k�_�e�_�c���i�h���i�h�j�h�]�m���y�j�d�h�k�l�b�� 

�I�j�b���\�d�e�x�q�_�g�g�h�c���]�Z�e�h�q�d�_���³�E�,́ �[�m�^�m�l���h�l�k�_�d�Z�l�v�k�y�����l���_�����g�_���[�m�^�m�l���\�b�a�m�Z�e�b�a�b�j�h�\�Z�l�v�k�y�����\�k�_��
�\�h�d�k�_�e�b���� �y�j�d�h�k�l�v�� �d�h�l�h�j�u�o�� �g�_�� �i�j�_�\�h�k�o�h�^�b�l�� �i�h�j�h�]  �³�E� .́ �³�E�´�± �q�b�k�e�h���� �k�l�h�y�s�_�_�� �k�i�j�Z�\�Z�� �h�l��
�]�Z�e�h�q�d�b���³�E� .́ 

�I�j�b���\�d�e�x�q�_�g�g�h�c���]�Z�e�h�q�d�_���³�J�  ́�[�m�^�m�l���h�l�k�_�d�Z�l�v�k�y�����l���_�����g�_���[�m�^�m�l���\�b�a�m�Z�e�b�a�b�j�h�\�Z�l�v�k�y�����\�k�_��
�\�h�d�k�_�e�b�����y�j�d�h�k�l�v���d�h�l�h�j�u�o���i�j�_�\�h�k�o�h�^�b�l���i�h�j�h�]���³�J� .́  �³�J�  ́�± �q�b�k�e�h�����k�l�h�y�s�_�_���k�i�j�Z�\�Z���h�l���]�Z��
�e�h�q�d�b���³�J� .́ 

�I�h�j�h�]�b���³�E�  ́�b���³�J�  ́�f�h�`�g�h���\�\�h�^�b�l�v���k���d�e�Z�\�b�Z�l�m�j�u���\���k�h�h�l�\�_�l�k�l�\�m�x�s�b�_���h�d�g�Z�����b�e�b���b�a�f�_�g�y�l�v��
�b�o���g�Z���������i�h�� �k�l�j�_�e�h�q�d�Z�f �\�\�_�j�o���b���\�g�b�a���k�i�j�Z�\�Z���h�l���i�h�j�h�]�Z�� 

 

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

�=�Z�e�h�q�d�Z���³�Q���;� ́ �\�d�e�x�q�Z�_�l���h�l�d�e�x�q�Z�_�l�� �j�_�`�b�f�� �k�_�j�h�r�d�Z�e�v�g�h�]�h�� �h�l�k�_�q�_�g�b�y���� �I�j�b�� �\�d�e�x�q�_�g��
�g�h�c���]�Z�e�h�q�d�_���³�Q���;�  ́�\�h�d�k�_�e�b���g�Z���]�j�Z�g�b�p�_���h�l�k�_�q�_�g�b�y���[�m�^�m�l���h�l�h�[�j�Z�`�Z�l�v�k�y���\���k�_�j�h�r�d�Z�e�v�g�h�c��
�r�d�Z�e�_�� 

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

 

 

�F�Z�d�_�l���h�l�k�_�q�_�g�b�y�� 

 

3.4.2.4 �K�i�h�k�h�[���\�b�a�m�Z�e�b�a�Z�p�b�b 

  
�I�Z�g�_�e�v���³�K�i�h�k�h�[���\�b�a�m�Z�e�b�a�Z�p�b�b�´ �k�h�^�_�j�`�b�l���\���k�_�[�_���b�g�k�l�j�m�f�_�g�l�u���b���g�Z�k�l�j�h�c�d�b�����m�i�j�Z�\��
�e�y�x�s�b�_�� �k�i�h�k�h�[�h�f�� �\�b�a�m�Z�e�b�a�Z�p�b�b���� �F�h�`�g�h�� �\�u�[�j�Z�l�v�� �h�^�b�g�� �b�a�� �^�\�m�o�� �k�i�h�k�h�[�h�\�����³�H�[�t�z�f�  ́
�b�e�b���³�F�Z�d�k�b�f�Z�e�v�g�Z�y���b�g�l�_�g�k�b�\�g�h�k�l�v�´�����I�_�j�_�d�e�x�q�Z�l�v�k�y���f�_�`�^�m���k�i�h�k�h�[�Z�f�b���\�b�a�m�Z�e�b�a�Z��
�p�b�b�� �f�h�`�g�h�� �k�� �i�h�f�h�s�v�x�� �a�Z�d�e�Z�^�h�d�� �i�Z�g�_�e�b���³�k�i�h�k�h�[�� �\�b�a�m�Z�e�b�a�Z�p�b�b� �́��� �B�a�h�[�j�Z�`�_�g�b�_�� �[�m�^�_�l��
�\�b�a�m�Z�e�b�a�b�j�h�\�Z�l�v�k�y���l�_�f���k�i�h�k�h�[�h�f�����d�Z�d�Z�y���\�d�e�Z�^�d�Z���\���^�Z�g�g�u�c���f�h�f�_�g�l���Z�d�l�b�\�b�j�h�\�Z�g�Z�� 

3.4.2.4.1 �H�[�t�_�f 

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

3.4.2.4.2 �F�Z�d�k�b�f�Z�e�v�g�Z�y���b�g�l�_�g�k�b�\�g�h�k�l�v 

�I�j�b���Z�d�l�b�\�b�j�h�\�Z�g�g�h�c���\�d�e�Z�^�d�_���³�F�Z�d�k�b�f�Z�e�v�g�Z�y���b�g�l�_�g�k�b�\�g�h�k�l�v�  ́ �\�b�a�m�Z�e�b�a�Z�p�b�y���[�m�^�_�l��
�i�j�h�o�h�^�b�l�v�� �i�h�� �f�_�l�h�^�m�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �b�g�l�_�g�k�b�\�g�h�k�l�b�� ���[������ �I�j�b�� �^�Z�g�g�h�f�� �k�i�h�k�h�[�_�� �\�b�a�m�Z��
�e�b�a�Z�p�b�b�� �h�l�h�[�j�Z�`�Z�x�l�k�y�� �i�j�h�_�d�p�b�b�� �f�Z�d�k�b�f�Z�e�v�g�u�o�� �b�g�l�_�g�k�b�\�g�h�k�l�_�c���� �L���_���� �d�Z�`�^�u�c�� �e�m�q����
�\�o�h�^�y�s�b�c�� �b�a�� �d�Z�f�_�j�u�� �g�Z�[�e�x�^�_�g�b�y���� �h�l�h�[�j�Z�`�Z�_�l�k�y�� �g�Z�� �b�a�h�[�j�Z�`�_�g�b�b�� �p�\�_�l�h�f�� �f�Z�d�k�b��
�f�Z�e�v�g�h�c���b�g�l�_�g�k�b�\�g�h�k�l�b�����d�h�l�h�j�m�x���h�g���i�_�j�_�k�_�d�Z�_�l�� 
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�Z�� 

 

�[�� 

�<�b�a�m�Z�e�b�a�Z�p�b�y���h�[�t�_�f�Z�����Z�����b���\�b�a�m�Z�e�b�a�Z�p�b�y���i�h���f�_�l�h�^�m���f�Z�d�k�b�f�Z�e�v�g�h�c �b�g�l�_�g�k�b�\�g�h�k�l�b�����[��. 
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4 �J�?�@�B�F����D-EVA 
�J�_�`�b�f��3D-EVA �\�u�a�u�\�Z�_�l�k�y�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �d�h�f�Z�g�^�u���©�J�_�`�b�f�� �_ 3D-EVA�ª �\�� �f�_�g�x��
�]�e�Z�\�g�h�]�h���h�d�g�Z���i�j�h�]�j�Z�f�f�u���� 

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

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

 

4.1 �F�M�E�V�L�B�I�E�:�G�:�J�G�:�Y���J�?�D�H�G�K�L�J�M�D�P�B�Y 

4.1.1 �M�i�j�Z�\�e�_�g�b�_���i�Z�j�Z�f�_�l�j�Z�f�b���f�m�e�v�l�b�i�e�Z�g�Z�j�g�h�c���j�_�d�h�g�k�l�j�m�d�p�b�b 

�B�g�k�l�j�m�f�_�g�l�u�� �f�m�e�v�l�b�i�e�Z�g�Z�j�g�h�c�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �i�h�a�\�h�e�y�x�l�� �k�l�j�h�b�l�v�� �k�_�q�_�g�b�y�� �i�h�^�� �e�x��
�[�u�f���m�]�e�h�f���d���b�k�o�h�^�g�u�f���b�a�h�[�j�Z�`�_�g�b�y�f�����I�j�b���i�h�f�h�s�b���f�m�e�v�l�b�i�e�Z�g�Z�j�g�h�c���j�_�d�h�g�k�l�j�m�d�p�b�b��
�f�h�`�g�h���\�u�\�_�k�l�b���b�g�l�_�j�_�k�m�x�s�b�c���g�Z�k���h�[�t�_�d�l�� �>�e�y���w�l�h�]�h���g�m�`�g�h���i�_�j�_�g�_�k�l�b���p�_�g�l�j���f�m�e�v�l�b��
�i�e�Z�g�Z�j�g�h�c�� �j�_�d�h�g�k�l�j�m�d�p�b�b�� �\�� �l�h�q�d�m���� �d�h�l�h�j�Z�y�� �g�Z�k�� �b�g�l�_�j�_�k�m�_�l�� �J�Z�k�k�f�h�l�j�b�f�� �w�l�h�� �g�Z�� �i�j�b��
�f�_�j�_���k�h�k�m�^�Z���� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

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

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

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

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

4.1.2 �J�_�`�b�f�u���f�m�e�v�l�b�i�e�Z�g�Z�j�g�h�c���j�_�d�h�g�k�l�j�m�d�p�b�b 

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

 
�H�d�g�h���\�u�[�h�j�Z���j�_�`�b�f�Z���b�g�l�_�g�k�b�\�g�h�k�l�b 

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

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

 
�<�u�[�h�j���l�h�e�s�b�g�u���k�j�_�a�Z���b�a���k�i�b�k�d�Z 

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

 

4.2 �M�I�J�:�<�E�?�G�B�?���I�:�J�:�F�?�L�J�:�F�B���L�J�?�O�F�?�J�G�H�C�� �J�?�D�H�G�K�L�J�M�D�P�B�B 

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

 

4.2.1 �P�\�_�l���b���i�j�h�a�j�Z�q�g�h�k�l�v 

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

 
�H�d�g�h���©�J�_�^�Z�d�l�b�j�h�\�Z�l�v�ª 

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

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

�>�e�y���l�h�]�h���q�l�h�[�u���k�h�a�^�Z�l�v���g�h�\�u�c���d�\�Z�^�j�Z�l�b�d�����^�h�k�l�Z�l�h�q�g�h���s�_�e�d�g�m�l�v���e�_�\�h�c���d�g�h�i�d�h�c���f�u�r�b��
�i�h�^���]�j�Z�n�b�d�h�f���g�Z���k�_�j�h�f���i�h�e�_�����I�h���s�_�e�q�d�m���i�j�Z�\�h�c���d�g�h�i�d�h�c�����f�u�r�b���g�Z���p�\�_�l�g�h�c���©�d�\�Z�^�j�Z��
�l�b�d�ª�����f�h�`�g�h���m�^�Z�e�b�l�v���g�Z�k�l�j�h�c�d�m���^�Z�g�g�h�]�h���b�g�l�_�j�\�Z�e�Z���i�e�h�l�g�h�k�l�_�c.  
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

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

  
�;�h�e�_�_���i�e�h�l�g�u�_���k�l�j�m�d�l�m�j�u���i�j�b�h�[�j�_�e�b���]�h�e�m�[�h�\�Z�l�u�c���p�\�_�l�� 

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



64  
  

�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 
�G�_�i�j�h�a�j�Z�q�g�u�_ �k�h�k�m�^�u 

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

4.2.2 �R�d�Z�e�Z���f�Z�k�r�l�Z�[�b�j�h�\�Z�g�b�y 

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

 
�G�Z�k�l�j�h�c�d�Z���p�\�_�l�Z���b���_�]�h���g�Z�k�u�s�_�g�g�h�k�l�b  

4.2.3 �R�Z�[�e�h�g�u 

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

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

�>�e�y�� �j�Z�a�g�u�o�� �Z�g�Z�l�h�f�b�q�_�k�d�b�o�� �h�[�e�Z�k�l�_�c�� �f�h�`�g�h�� �a�Z�]�h�l�Z�\�e�b�\�Z�l�v�� �k�\�h�b�� �r�Z�[�e�h�g�u���� �Z�� �f�h�`�g�h��
�\�h�k�i�h�e�v�a�h�\�Z�l�v�k�y�� �k�l�Z�g�^�Z�j�l�g�u�f�b�� �r�Z�[�e�h�g�Z�f�b���� �l�Z�d�b�f�b, �d�Z�d�� �g�Z�i�j�b�f�_�j�� �©�A�m�[�u�ª���� �©�:�[�^�h��
�f�b�g�Z�e�v�g�Z�y�ª�����©Cardio�ª���b���l���^���� 

4.2.4 �;�e�b�d�b���b���i�j�h�a�j�Z�q�g�h�k�l�v�� 

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

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

 

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

�L�Z�d�b�_���m�i�j�Z�\�e�y�x�s�b�_���w�e�_�f�_�g�l�u �d�Z�d��X, Y �b��Z �]�j�Z�g�b�p�u �i�h�a�\�h�e�y�x�l���\�u�^�_�e�y�l�v���h�[�e�Z�k�l�b��
�b�g�l�_�j�_�k�Z���b���b�k�i�h�e�v�a�m�x�l�k�y���^�e�y���©�h�[�j�_�a�d�b�ª���d�m�[�Z���� 

�J�Z�k�k�f�h�l�j�b�f�� �� �b�o�� �j�Z�[�h�l�m�� �g�Z�� �k�e�_�^�m�x�s�_�f�� �i�j�b�f�_�j�_���� �D�e�b�d�g�m�\�� �e�_�\�h�c�� �d�g�h�i�d�h�c�� �f�u�r�b�� �g�Z��

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

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

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

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

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

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

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

 

4.3 3D- �K�?�=�F�?�G�L�:�P�B�Y 

4.3.1 �F�_�g�_�^�`�_�j���k�_�]�f�_�g�l�b�j�h�\�Z�g�g�u�o���h�[�t�_�d�l�h�\ 

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

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

  
�H�d�g�h���©�F�_�g�_�^�`�_�j���h�[�t�_�d�l�h�\�ª 

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

�D�Z�`�^�u�c�� �j�Z�a���� �d�h�]�^�Z�� �\�� �j�_�`�b�f�_�� ��D �f�u�� �\�u�j�_�a�Z�_�f�� �q�l�h-�l�h�� �g�_�g�m�`�g�h�_�� �g�Z�f���� �f�u�� �f�_�g�y�_�f��
�k�h�k�l�h�y�g�b�_�� �h�[�t�_�d�l�Z�� ���D�h�j�a�b�g�Z���� �\�� �f�_�g�_�^�`�_�j�_�� �h�[�t�_�d�l�h�\�����L�h �_�k�l�v �\�k�_�����h�l�j�_�a�Z�g�g�h�_ 
�i�h�i�Z�^�Z�_�l���\���d�h�j�a�b�g�m�����m���d�h�l�h�j�h�c���_�k�l�v���b�k�l�h�j�b�y���k�h�k�l�h�y�g�b�c���� 
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�I�j�b�f�_�j���©�\�u�j�_�a�Z�g�b�y�ª���\���j�_�`�b�f�_����D 

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

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

 
�D�g�h�i�d�Z �©�<�u�^�_�e�_�g�b�_���h�[�t�_�d�l�h�\�ª 

4.3.2 �<�u�^�_�e�_�g�b�_���i�h���i�h�j�h�]�m 

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

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

 
�G�Z���w�d�j�Z�g�_���Z�h�j�l�Z���\�u�^�_�e�b�e�Z�k�v���b���h�d�j�Z�k�b�e�Z�k�v���\���]�h�e�m�[�h�\�Z�l�u�c���p�\�_�l 

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

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

 
�H�d�g�h�����<�u�[�h�j���h�[�t�_�d�l�Z�� 

�?�k�e�b���i�h�e�m�q�_�g�g�m�x���\�u�^�_�e�_�g�g�m�x���h�[�e�Z�k�l�v �^�h�[�Z�\�b�l�v���\���©�D�h�j�a�b�g�m�ª�����l�h���h�g�Z���k�l�Z�g�_�l���g�_�\�b�^�b��
�f�h�c�����l���_. �i�j�h�k�l�h���a�Z�l�j�_�l�k�y�����G�Z�f���g�m�`�g�h���k�h�a�^�Z�l�v���g�h�\�u�c���h�[�t�_�d�l�����>�e�y���w�l�h�]�h���\���h�d�g�_�����<�u�[�h�j��
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�h�[�t�_�d�l�Z���� �\�u�[�b�j�Z�_�f�� ���G�h�\�u�c�� �h�[�t�_�d�l������ �B�a�� �k�i�b�k�d�Z�� �h�[�e�Z�k�l�_�c�� �\�u�[�b�j�Z�_�f�� �l�b�i�� �h�[�e�Z�k�l�b��
���g�Z�i�j�b�f�_�j���� �©Vessel�ª������ �a�Z�l�_�f�� �i�j�b�k�\�Z�b�\�Z�_�f�� �b�f�y�� �g�Z�r�_�f�m�� �h�[�t�_�d�l�m�� ���g�Z�i�j�b�f�_�j���� ���:�h�j�l�Z��������
�I �h�k�e�_���w�l�h�]�h���g�Z�`�b�f�Z�_�f���d�g�h�i�d�m�����<�u�[�j�Z�l�v������ 

 
�H�d�g�h���©�<�u�[�h�j���h�[�t�_�d�l�Z�ª���i�j�b���k�h�a�^�Z�g�b�b���g�h�\�h�]�h���h�[�t�_�d�l�Z 

�L�_�i�_�j�v���\���f�_�g�_�^�`�_�j�_���h�[�t�_�d�l�h�\���i�h�y�\�e�y�_�l�k�y���g�h�\�u�c���h�[�t�_�d�l�����:�h�j�l�Z���� 

 
�H�[�t�_�d�l���©�:�h�j�l�Z�ª���\���f�_�g�_�^�`�_�j�_���h�[�t�_�d�l�h�\ 

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

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

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

 
�D�g�h�i�d�Z�����©�P�\�_�l���i�j�h�a�j�Z�q�g�h�k�l�v�ª 

 
�J�_�^�Z�d�l�b�j�h�\�Z�g�b�_���p�\�_�l�Z���h�[�t�_�d�l�Z���©�:�h�j�l�Z�ª 
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�B�a�f�_�g�_�g�b�_���k�i�h�k�h�[�Z���h�l�h�[�j�Z�`�_�g�b�y���h�[�t�_�d�l�Z 

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

�����L�Z�d�����g�Z�i�j�b�f�_�j�����h�[�t�_�d�l�����:�h�j�l�Z�������f�h�`�g�h���i�j�h�k�l�h���m�^�Z�e�b�l�v���k���i�h�f�h�s�v�x���d�g�h�i�d�b��

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

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

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

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

- �H�l�k�_�q�v���\�g�m�l�j�b���h�[�t�_�d�l�Z, �i�h�a�\�h�e�y�_�l���b�k�d�e�x�q�b�l�v���b�a���h�[�t�_�d�l�Z���g�_�g�m�`�g�u�_���h�[�e�Z�k�l�b�� 

  
�H�l�k�_�q�_�g�b�_���\�g�m�l�j�b���h�[�t�_�d�l�Z 

- �H�l�k�_�q�v���k�g�Z�j�m�`�b �h�[�t�_�d�l�Z, �h�a�g�Z�q�Z�_�l���� �q�l�h�� �f�u�� �\�u�^�_�e�y�_�f�� �g�Z�� �h�[�t�_�d�l�_���l�h�e�v�d�h�� �l�m�� �h�[��
�e�Z�k�l�v�����d�h�l�h�j�Z�y���g�Z�f���b�g�l�_�j�_�k�g�Z�� 
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�<�u�^�_�e�_�g�b�_���h�^�g�h�k�\�y�a�g�u�o���h�[�e�Z�k�l�_�c 

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

 
�H�d�g�h���©�F�h�j�n�h�e�h�]�b�q�_�k�d�b�_���f�_�l�h�^�u�ª 
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�e�Z�l�v���h�[�t�_�d�l���i�h�l�h�g�v�r�_���� 

  
�J�_�a�m�e�v�l�Z�l �w�j�h�a�b�b���h�[�t�_�d�l�Z 

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

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

 
�K�_�e�_�a�_�g�d�Z���b���©�:�h�j�l�Z�ª�� 

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

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

 
�I�h�d�Z�a�Z�g���l�_�d�m�s�b�c���h�[�t�_�d�l���©�:�h�j�l�Z�ª 

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

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �_�k�e�b�� �\�u�d�e�x�q�b�l�v�� ���:�h�j�l�m���� �b�� �\�_�k�v�� �h�k�l�Z�e�v�g�h�c�� �d�m�[���� �l�h�� �f�u�� �m�\�b�^�b�f���� �q�l�h��
�g�Z�r���h�[�t�_�d�l���g�_���k�h�^�_�j�`�b�l���\���k�_�[�_���Z�h�j�l�u���� 

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

 
�F�_�l�h�^���©�>�_�c�k�l�\�b�y���k���h�[�t�_�d�l�Z�f�b���h�l�k�_�q�v���k�g�Z�j�m�`�b���h�[�t�_�d�l�Z�ª 
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�J�_�a�m�e�v�l�Z�l���h�l�k�_�q�_�g�b�y���k�g�Z�j�m�`�b 

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

 
�J�_�a�m�e�v�l�Z�l���f�_�l�h�^�Z���©�W�j�h�a�b�b�ª  

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

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

 

 
�F�_�l�h�^���h�l�k�_�q�_�g�b�y���k�g�Z�j�m�`�b 

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

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

 
�I�j�b�f�_�j���n�m�g�d�p�b�b���©�H�l�k�_�q�v���\�g�m�l�j�b���h�[�t�_�d�l�Z�ª 

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

 

�D�h�g�_�q�g�u�c���j�_�a�m�e�v�l�Z�l���k�_�]�f�_�g�l�Z�p�b�b 

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

 
�D�g�h�i�d�Z���©�K�h�o�j�Z�g�b�l�v�ª 

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

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

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

�h�i�_�j�Z�p�b�y�f�b�����G�Z�a�Z�^���\�i�_�j�_�^�����k���i�h�f�h�s�v�x���d�g�h�i�h�d��. 

 

4.3.3 �K�_�]�f�_�g�l�Z�p�b�y���d�h�g�l�m�j�Z�f�b 

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

 
�F�_�g�x���©�<�u�^�_�e�_�g�b�_ �h�[�t�_�d�l�h�\�ª 

�I�h�k�e�_���\�u�[�h�j�Z���k�h�h�l�\�_�l�k�l�\�m�x�s�_�]�h���i�m�g�d�l�Z���\���f�_�g�x���©�<�u�^�_�e�_�g�b�_���h�[�t�_�d�l�h�\�ª �h�l�d�j�u�\�Z�_�l�k�y��
�h�d�g�h���©�D�h�g�l�m�j�u�ª�� 

 



84  
  

�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  
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�<���w�l�h�f���h�d�g�_���f�h�`�g�h���k�_�]�f�_�g�l�b�j�h�\�Z�l�v���b�g�l�_�j�_�k�m�x�s�b�_���g�Z�k���h�[�e�Z�k�l�b���d�h�g�l�m�j�Z�f�b�����I�j�h�k�f�h�l��
�j�_�l�v�� �a�Z�]�j�m�`�_�g�g�m�x�� �k�_�j�b�x�� �f�h�`�g�h�� �k�� �i�h�f�h�s�v�x�� �i�h�e�a�m�g�d�Z���\�_�j�l�b�d�Z�e�v�g�h�c�� �i�j�h�d�j�m�l�d�b���� �W�l�h��
�b�k�o�h�^�g�u�_�� �k�j�_�a�u���� �b�a�� �d�h�l�h�j�u�o�� �f�u�� �o�h�l�b�f�� �i�h�e�m�q�b�l�v�� �f�m�e�v�l�b�i�e�Z�g�Z�j�g�m�x�� �j�_�d�h�g�k�l�j�m�d�p�b�x������
�>�e�y�� �i�j�h�k�f�h�l�j�Z�� �k�_�j�b�b�� �f�h�`�g�h�� �l�Z�d�� �`�_�� �\�h�k�i�h�e�v�a�h�\�Z�l�v�k�y�� �d�g�h�i�d�Z�f�b�� �©�I�j�_�^�u�^�m�s�_�_�� �b�a�h�[��
�j�Z�`�_�g�b�_�ª�� �b�� �©�K�e�_�^�m�x�s�_�_�� �b�a�h�[�j�Z�`�_�g�b�_�ª���� �I�j�b�� �©�a�Z�`�Z�l�u�o�ª�� �d�g�h�i�d�Z�o�� �i�j�h�b�k�o�h�^�b�l�� �e�b�k�l�Z��
�g�b�_ �k�_�j�b�b���� 
�>�e�y���\�u�^�_�e�_�g�b�y���h�[�t�_�d�l�Z���g�_�h�[�o�h�^�b�f�h���g�Z�`�Z�l�v���\���h�d�g�_���©�D�h�g�l�m�j�u�ª���d�g�h�i�d�m���©�D�h�g�l�m�j�ª���b���h�[��
�\�_�k�l�b�� �d�h�g�l�m�j�h�f�� �l�m�� �h�[�e�Z�k�l�v���� �d�h�l�h�j�Z�y�� �g�Z�k�� �b�g�l�_�j�_�k�m�_�l���� �\�� �g�Z�r�_�f�� �i�j�b�f�_�j�_�� �w�l�h�� �i�_�q�_�g�v��������
�D�h�g�l�m�j�� �h�[�\�h�^�b�l�k�y�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�� �l�h�q�d�Z�f�b�����A�Z�\�_�j�r�Z�_�l�k�y�� �i�j�h�p�_�k�k�� �h�[�\�_�^�_�g�b�y�� �d�h�g��
�l�m�j�Z���^�\�h�c�g�u�f���s�_�e�q�d�h�f�� �f�u�r�b�� �b�e�b���g�Z�`�Z�l�b�_�f �d�g�h�i�d�b �©�K�l�h�i�ª���� �I�h�k�e�_���q�_�]�h���e�b�g�b�y�� �h�[��
�\�h�^�d�b���h�d�j�Z�r�b�\�Z�_�l�k�y���\���a�_�e�_�g�u�c���p�\�_�l���� 
 

 
�<�u�^�_�e�_�g�b�_���h�[�t�_�d�l�Z���©�I�_�q�_�g�v�ª 

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

 

4.3.3.1 �J�_�^�Z�d�l�b�j�h�\�Z�g�b�_ �d�h�g�l�m�j�h�\ 

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

 
�J�_�^�Z�d�l�b�j�h�\�Z�g�b�_���d�h�g�l�m�j�Z 

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

4.3.3.2 �K�h�a�^�Z�g�b�_���g�h�\�u�o���h�[�t�_�d�l�h�\ 

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

�F�u���f�h�`�_�f���^�h�[�Z�\�b�l�v���g�Z�r���h�[�t�_�d�l���d���m�`�_���k�m�s�_�k�l�\�m�x�s�_�f�m���h�[�t�_�d�l�m�����e�b�[�h���k�h�a�^�Z�l�v���g�h�\�u�c����
�<�u�[�_�j�_�f���©�G�h�\�u�c���h�[�t�_�d�l�ª���\���h�[�e�Z�k�l�b�����/�L�Y�H�U�����b���g�Z�a�h�\�_�f���_�]�h�����i�_�q�_�g�v���� 

 
�K�h�a�^�Z�g�b�_���g�h�\�h�]�h���h�[�t�_�d�l�Z 

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

�<���^�Z�e�v�g�_�c�r�_�f�����_�k�e�b���i�h�l�j�_�[�m�_�l�k�y�����f�h�`�g�h���i�j�h�b�a�\�h�^�b�l�v���k���h�[�t�_�d�l�h�f���b���^�j�m�]�b�_ �^�_�c�k�l�\�b�y����
�i�j�_�^�m�k�f�h�l�j�_�g�g�u�_���f�_�g�_�^�`�_�j�h�f���h�[�t�_�d�l�h�\�� 
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5 �J�:�;�H�L�:���K���B�A�H�;�J�:�@�?�G�B�Y�F�B 

5.1 �<�U�;�H�J���J�:�A�;�B�<�D�B���=�E�:�<�G�H�=�H���H�D�G�: 

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

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

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

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

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

5.2 �A�:�=�J�M�A�D�:���B�A�H�;�J�:�@�?�G�B�C �>�E�Y���I�J�H�K�F�H�L�J�: 

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

5.2.1.1 �:�\�l�h�f�Z�l�b�q�_�k�d�h�_���h�l�h�[�j�Z�`�_�g�b�_ 
�H�i�p�b�y���©�I�j�h�k�f�h�l�j�� �_���:�\�l�h�f�Z�l�b�q�_�k�d�h�_�� �h�l�h�[�j�Z�`�_�g�b�_�ª �i�h�a�\�h�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x��
�\�d�e�x�q�Z�l�v�� �b�� �h�l�d�e�x�q�Z�l�v�� �j�_�`�b�f�� �Z�\�l�h�f�Z�l�b�q�_�k�d�h�c�� �j�Z�k�d�e�Z�^�d�b�� �b�a�h�[�j�Z�`�_�g�b�c�� �g�Z�� �h�d�g�Z���i�j �h��
�]�j�Z�f�f�u.  �>�e�y�� �m�^�h�[�k�l�\�Z�� �j�Z�[�h�l�u�� �k�� �i�j�h�]�j�Z�f�f�h�c���f�u�� �\�\�_�^�_�f���i�h�g�y�l�b�_�� �©�Z�\�l�h�k�_�j�b�y�ª. 
�: �\�l�h�k�_�j�b�y �± �w�l�h���g�Z�[�h�j���k�_�j�b�c�����d�h�l�h�j�u�_���i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h���a�Z�]�j�m�`�Z�x�l�k�y���\���h�k�g�h�\�g�h�_���h�d��
�g�h�� �i�j�h�]�j�Z�f�f�u�� �i�j�b�� �\�d�e�x�q�_�g�g�h�c�� �Z�\�l�h�j�Z�k�d�e�Z�^�d�_���� ���W�l�h�� �h�a�g�Z�q�Z�_�l���� �q�l�h�� �i�h�k�e�_�� �a�Z�]�j�m�a�d�b, 
�d�Z�^�j�u�� �k�_�j�b�b �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h���a�Z�]�j�m�`�Z�x�l�k�y �\�� �h�k�g�h�\�g�h�_�� �h�d�g�h�� �?�k�e�b�� �[�u�e�h�� �a�Z�]�j�m�`�_�g�h��
�g�_�k�d�h�e�v�d�h���k�_�j�b�c�����b���\�k�_���h�d�g�Z���d�Z�^�j�h�\���a�Z�g�y�l�u���d�Z�^�j�Z�f�b���i�h�k�e�_�^�g�_�c���a�Z�]�j�m�`�_�g�g�h�c���k�_�j�b�b�����Z��
�i�h�e�v�a�h�\�Z�l�_�e�x���g�m�`�g�h���j�Z�[�h�l�Z�l�v���k���^�j�m�]�h�c�����k�m�s�_�k�l�\�m�_�l���g�_�k�d�h�e�v�d�h���k�i�h�k�h�[�h�\���i�_�j�_�o�h�^�Z���h�l��
�h�^�g�h�c���Z�d�l�b�\�g�h�c���k�_�j�b�b���d���^�j�m�]�h�c: 

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

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

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

5.2.1.2 �I�h�k�e�_���a�Z�]�j�m�a�d�b 

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



 89 

�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

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

5.2.1.4 �>�m�[�e�b�j�h�\�Z�l�v���j�Z�k�d�e�Z�^�d�b 
�H�i�p�b�y���©�I�j�h�k�f�h�l�j�� �_���>�m�[�e�b�j�h�\�Z�l�v�� �j�Z�k�d�e�Z�^�d�b�ª �i�h�a�\�h�e�y�_�l�� �k�b�g�o�j�h�g�b�a�b�j�h�\�Z�l�v�� �j�Z�k��
�d�e�Z�^�d�b���h�d�h�g���g�Z���g�_�k�d�h�e�v�d�b�o���f�h�g�b�l�h�j�Z�o�����?�k�e�b���i�j�h�]�j�Z�f�f�Z �m�k�l�Z�g�h�\�e�_�g�Z���\���h�^�g�h�f�h�g�b�l�h�j��
�g�h�f���j�_�`�b�f�_�����^�Z�g�g�Z�y���h�i�p�b�y���k�d�j�u�l�Z�� 
 

 

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

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

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

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



90  
  

�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 - �<�u�[�j�Z�g�g�h�_���i�h�k�_�s�_�g�b�_. 

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

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

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

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

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

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

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

5.3 �A�:�D�J�U�L�B�?���G�?�G�M�@�G�U�O���B�A�H�;�J�:�@�?�G�B�C 

�O�h�l�y���i�j�h�]�j�Z�f�f�Z �i�h�a�\�h�e�y�_�l�� �b�f�_�l�v�� �h�^�g�h�\�j�_�f�_�g�g�h�� �g�_�k�d�h�e�v�d�h�� �h�l�d�j�u�l�u�o�� �b�a�h�[�j�Z�`�_�g�b�c����
�g�m�`�g�h�� �i�h�f�g�b�l�v���� �q�l�h�� �d�Z�`�^�h�_�� �h�l�d�j�u�l�h�_�� �b�a�h�[�j�Z�`�_�g�b�_�� �a�Z�g�b�f�Z�_�l�� �q�Z�k�l�v�� �h�i�_�j�Z�l�b�\�g�h�c�� �i�Z��
�f�y�l�b�� �d�h�f�i�v�x�l�_�j�Z���� �B���� �h�l�d�j�u�\�� �^�h�k�l�Z�l�h�q�g�h�� �[�h�e�v�r�h�_�� �d�h�e�b�q�_�k�l�\�h�� �b�a�h�[�j�Z�`�_�g�b�c�� ���h�k�h�[�_�g��
�g�h�� �[�h�e�v�r�b�o�� �k�_�j�b�c������ �f�h�`�g�h�� �k�m�s�_�k�l�\�_�g�g�h�� �a�Z�f�_�^�e�b�l�v�� �j�Z�[�h�l�m�� �d�h�f�i�v�x�l�_�j�Z���� �I�j�b���g�_��̂h��
�k�l�Z�l�d�_ �i�Z�f�y�l�b�� �i�h�\�u�r�Z�_�l�k�y�� �\�_�j�h�y�l�g�h�k�l�v�� �h�r�b�[�h�d���i�j�h�]�j�Z�f�f�u �b�e�b�� �h�i�_�j�Z�p�b�h�g�g�h�c�� �k�b��
�k�l�_�f�u���� �q�l�h�� �f�h�`�_�l�� �i�j�b�\�_�k�l�b�� �d�� �i�h�l�_�j�_ �^�Z�g�g�u�o���� �L�_�f�� �g�_�� �f�_�g�_�_���� �l�_�o�g�h�e�h�]�b�y�� �j�Z�[�h�l�u�� �g�Z��
�d�h�g�d�j�_�l�g�h�f�� �j�Z�[�h�q�_�f�� �f�_�k�l�_�� �b�e�b�� �i�j�b�\�u�q�d�b�� �i�h�e�v�a�h�\�Z�l�_�e�y�� �f�h�]�m�l�� �l�j�_�[�h�\�Z�l�v�� �\�h�a�f�h�`�g�h��
�k�l�b�� �b�f�_�l�v�� �g�_�k�d�h�e�v�d�h�� �h�l�d�j�u�l�u�o���k�_�j�b�c �h�^�g�h�\�j�_�f�_�g�g�h (�h�i�l�b�f�Z�e�v�g�h�� �g�_�� �^�h�i�m�k�d�Z�l�v�� �h�l��
�d�j�u�l�u�o�� �h�^�g�h�\�j�_�f�_�g�g�h�� ������������ �d�Z�^�j�h�\��~ 20-������ �k�_�j�b�c������ �M�� �i�h�e�v�a�h�\�Z�l�_�e�y�� �_�k�l�v�� �\�h�a�f�h�`��
�g�h�k�l�v�� �\�j�m�q�g�m�x�� �m�[�j�Z�l�v�� �b�a�� �i�Z�g�_�e�b�� �k�_�j�b�c�� �g�_�g�m�`�g�u�_�� �b�a�h�[�j�Z�`�_�g�b�y�� ���k�_�j�b�b�� �b�e�b�� ��D������ �>�e�y��
�w�l�h�]�h���k�m�s�_�k�l�\�m�_�l���g�_�k�d�h�e�v�d�h���k�i�h�k�h�[�h�\�� 

1. �D�h�f�Z�g�^�Z�� �d�h�g�l�_�d�k�l�g�h�]�h�� �f�_�g�x�� �b�a�h�[�j�Z�`�_�g�b�c���©�N�Z�c�e��- �A�Z�d�j�u�l�v�� �b�a�h�[�j�Z�`�_�g�b�y�ª  
�m�[�b�j�Z�_�l �\�k�x�� �k�_�j�b�x���� �b�a�h�[�j�Z�`�_�g�b�_ �d�h�l�h�j�h�c �\�� �^�Z�g�g�u�c�� �f�h�f�_�g�l�� �y�\�e�y�_�l�k�y�� �Z�d�l�b�\��
�g�u�f���� �D�h�f�Z�g�^�Z���©�N�Z�c�e���± �A�Z�d�j�u�l�v�� �\�k�_�� �b�a�h�[�j�Z�`�_�g�b�y�ª���a�Z�d�j�u�\�Z�_�l�� �\�k�_���k�_�j�b�b��
�b�a�h�[�j�Z�`�_�g�b�c. 

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

3. �?�k�e�b�� �`�_�� �g�m�`�g�h�� �e�b�r�v�� �h�q�b�k�l�b�l�v�� �h�d�g�h�� �d�Z�^�j�Z���� �g�_�� �a�Z�d�j�u�\�Z�y�� �k�Z�f�m�� �k�_�j�b�x���� �m�^�h�[�g�h��
�\�h�k�i�h�e�v�a�h�\�Z�l�v�k�y���d�h�f�Z�g�^�h�c���f�_�g�x���©�I�j�h�k�f�h�l�j  | �h�q�b�k�l�b�l�v���h�d�g�Z; �I �j�h�k�f�h�l�j�� | 
�h�q�b�k�l�b�l�v�� �\�k�_�� �h�d�g�Z�ª, �b�e�b�� �g�Z�`�Z�l�b�_�f  �d�e�Z�\�b�r�� �g�Z�� �i�Z�g�_�e�b�� �h�k�g�h�\�g�u�o�� �h�i�_�j�Z�p�b�c��

�g�Z�^���b�a�h�[�j�Z�`�_�g�b�y�f�b�� �b  �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

 

�D�h�f�Z�g�^�u���f�_�g�x���I�j�Z�\�d�Z�� 

�?�k�e�b�� �g�m�`�g�h�� �m�^�Z�e�b�l�v�� �b�a�h�[�j�Z�`�_�g�b�y�����f�h�`�g�h�� �\�h�k�i�h�e�v�a�h�\�Z�l�v�k�y�� �d�h�f�Z�g�^�h�c���©�M�^�Z�e�b�l�v��
�d�Z�^�j�u�ª �f�_�g�x���©�I�j�Z�\�d�Z�ª �i�Z�g�_�e�b���b�g�k�l�j�m�f�_�g�l�h�\  �b�e�b���d�h�g�l�_�d�k�l�g�h�]�h���f�_�g�x���b�a�h�[�j�Z�`�_�g�b�y. 
�I�j�b�� �w�l�h�f�� �^�h�k�l�m�i�g�u �j�Z�a�e�b�q�g�u�_�� �\�b�^�u�� �m�^�Z�e�_�g�b�y�� �d�Z�^�j�h�\���� �l�Z�d�b�_�� �d�Z�d�� �©�m�^�Z�e�b�l�v�� �\�u�[�j�Z�g��
�g�u�_�� �d�Z�^�j�u�ª, �©�m�^�Z�e�b�l�v�� �\�k�_�� �d�Z�^�j�u�� �^�h�� �b�e�b�� �i�h�k�e�_�� �\�u�[�j�Z�g�g�h�]�h�ª, �©�m�^�Z�e�b�l�v�� �\�u�[�j�Z�g�g�u�c��
�^�b�Z�i�Z�a�h�g�� �d�Z�^�j�h�\�ª ���k�f���� �h�i�b�k�Z�g�b�_�� �f�_�g�x���©�I�j�Z�\�d�Z�ª). �M�^�Z�e�_�g�b�y�� �b�a�h�[�j�Z�`�_�g�b�y�� �b�a�� �[�Z�a�u��
�^�Z�g�g�u�o���^�h�k�l�m�i�g�h���\���k�b�k�l�_�f�_���J�B�K Multivox.  

5.4 �<�U�;�H�J �D�:�>�J�H�<���>�E�Y���H�L�H�;�J�:�@�?�G�B�Y 

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

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

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

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

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

�D�g�h�i�d�b��  �b��  �i�j�h�d�j�m�q�b�\�Z�x�l���Z�\�l�h �k�_�j�b�x���\�i�_�j�z�^���b�e�b���g�Z�a�Z�^���� �G�Z�i�j�b�f�_�j���� �_�k�e�b�� �g�Z��
�i�_�j�\�h�f���f�h�g�b�l�h�j�_���[�u�e�b���d�Z�^�j�u�������± �������Z���g�Z���\�l�h�j�h�f�������± �������l�h���i�h�k�e�_���i�j�h�d�j�m�l�d�b���\�i�_�j�z�^���g�Z��
�i�_�j�\�h�f�� �f�h�g�b�l�h�j�_�� �[�m�^�m�l�� �d�Z�^�j�u�� �����± ������ �Z�� �g�Z�� �\�l�h�j�h�f�� �����± 12. �I�j�b�� �l�Z�d�h�f�� �b�k�i�h�e�v�a�h�\�Z�g�b�b��
�g�_�k�d�h�e�v�d�b�o���f�h�g�b�l�h�j�h�\���[�u�\�Z�_�l���m�^�h�[�g�h���\�d�e�x�q�b�l�v���h�i�p�b�x���©�I�j�h�k�f�h�l�j���_���>�m�[�e�b�j�h�\�Z�l�v��
�j�Z�k�d�e�Z�^�d�b�ª. �:�g�Z�e�h�]�b�q�g�h�� �w�l�b�f�� �d�g�h�i�d�Z�f�� �j�Z�[�h�l�Z�_�l�� �d�h�e�_�k�h�� �f�u�r�b���± �g�Z�o�h�^�y�k�v�� �\�� �Z�d�l�b�\��
�g�h�f���d�Z�^�j�_�����\�j�Z�s�_�g�b�_���d�h�e�_�k�Z���f�u�r�b���d���k�_�[�_���i�j�h�d�j�m�q�b�\�Z�_�l���d�Z�^�j�u���k�_�j�b�b���\�i�_�j�_�^ �g�Z���h�^�b�g��
�d�Z�^�j,  �\�j�Z�s�_�g�b�_���h�l���k�_�[�y���± �g�Z�a�Z�^�� 

�D�g�h�i�d�b��  �b��  �i�j�h�d�j�m�q�b�\�Z�x�l���Z�\�l�h�k�_�j�b�x �g�Z�a�Z�^���b�e�b���\�i�_�j�z�^���g�Z���d�h�e�b�q�_�k�l�\�h���h�d�h�g �g�Z��
�\�k�_�o�� �f�h�g�b�l�h�j�Z�o�� �k�j�Z�a�m���� �G�Z�i�j�b�f�_�j���� �_�k�e�b�� �g�Z���i�_�j�\�h�f�� �f�h�g�b�l�h�j�_�� �[�u�e�b���d�Z�^�j�u�� �����± ������ �Z�� �g�Z��
�\�l�h�j�h�f�������± ������ �l�h���i�h�k�e�_���i�j�h�d�j�m�l�d�b���\�i�_�j�z�^���g�Z���i�_�j�\�h�f���f�h�g�b�l�h�j�_���[�m�^�m�l���d�Z�^�j�u�������± �������� �Z��
�g�Z���\�l�h�j�h�f���������± 16. 
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�D�g�h�i�d�b��  �b��  �i�j�h�d�j�m�q�b�\�Z�x�l���Z�d�l�b�\�g�m�x���k�_�j�b�x���\���g�Z�q�Z�e�h���b�e�b���\���d�h�g�_�p�����l�Z�d�����q�l�h�[�u��
�i�h�k�e�_�^�g�b�c���d�Z�^�j���k�_�j�b�b���i�h�y�\�b�e�k�y���g�Z���i�h�k�e�_�^�g�_�f���f�h�g�b�l�h�j�_������ �:�g�Z�e�h�]�b�q�g�h���w�l�b�f���d�g�h�i�d�Z�f��
�j�Z�[�h�l�Z�x�l���d�e�Z�\�b�r�b��Home �b��End. 

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

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

�j�Z�o�� �k�j�Z�a�m���� �<�� �w�l�h�f�� �j�_�`�b�f�_�� �d�g�h�i�d�Z�� ���]�j�m�i�i�b�j�h�\�d�Z�� �w�d�j�Z�g�h�\�� �i�h�a�\�h�e�y�_�l�� �\�u�[�j�Z�l�v�� �\�Z��
�j�b�Z�g�l�u�� �j�Z�a�^�_�e�_�g�b�y�� �f�h�g�b�l�h�j�h�\�� �g�Z�� �]�j�m�i�i�u���� �G�Z�i�j�b�f�_�j���� �^�e�y�� �l�j�z�o�� �f�h�g�b�l�h�j�h�\�� �\�Z�j�b�Z�g�l��
�©��-1-���ª���^�_�e�Z�_�l���i�j�h�d�j�m�l�d�m���k�_�j�b�b���g�_�a�Z�\�b�k�b�f�h�c���^�e�y���d�Z�`�^�h�]�h���f�h�g�b�l�h�j�Z�����Z���\�Z�j�b�Z�g�l���©��-���ª��
�h�[�t�_�^�b�g�y�_�l�� �i�_�j�\�u�_�� �^�\�Z�� �f�h�g�b�l�h�j�Z�� �\�� �]�j�m�i�i�m�� �l�Z�d���� �q�l�h�� �k�_�j�b�y�� �[�m�^�_�l�� �i�j�h�d�j�m�q�b�\�Z�l�v�k�y�� �g�Z��
�i�_�j�\�h�f���b���\�l�h�j�h�f���f�h�g�b�l�h�j�Z�o���\�f�_�k�l�_�����Z���g�Z���l�j�_�l�v�_�f���± �h�l� �̂_�e�v�g�h�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

5.6 �I�J�H�K�F�H�L�J���K�?�J�B�B���B�A�H�;�J�:�@�?�G�B�C���<���J�?�@�B�F�?���D�B�G�H�I�?�L�E�B 

 

 

�M�i�j�Z�\�e�_�g�b�_���j�_�`�b�f�h�f��
�d�b�g�h�i�_�l�e�b 

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

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

 - �A�Z�i�m�k�d�� �i�j�h�k�f�h�l�j�Z�� �d�b�g�h�i�_�l�e�b���� �I�h�\�l�h�j�g�h�_�� �g�Z�`�Z�l�b�_�� �g�Z��
�w�l�b���d�g�h�i�d�b���h�k�l�Z�g�Z�\�e�b�\�Z�_�l���i�j�h�k�f�h�l�j�� 

  - �H�k�l�Z�g�h�\�d�Z���i�j�h�k�f�h�l�j�Z���d�b�g�h�i�_�l�e�b�� 

 - �Q�Z�k�l�h�l�Z���d�Z�^�j�h�\���\���k�_�d�m�g�^�m 

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

5.7 �B�K�I�H�E�V�A�H�<�:�G�B�?���D�H�G�L�?�D�K�L�G�U�O���F�?�G�X���B�A�H�;�J�:�@�?�G�B�C 

�;�h�e�v�r�Z�y�� �q�Z�k�l�v�� �h�i�_�j�Z�p�b�c�� �g�Z�^�� �b�a�h�[�j�Z�`�_�g�b�y�f�b�� ���d�Z�d�� �d�Z�^�j�Z�f�b���� �l�Z�d�� �b�� �k�_�j�b�y�f�b���� �h�k�m��
�s�_�k�l�\�e�y�_�l�k�y�� �q�_�j�_�a�� �d�h�g�l�_�d�k�l�g�u�_�� �f�_�g�x�� �b�o�� �h�d�h�g���� �W�l�b�� �f�_�g�x�� �i�h�y�\�e�y�x�l�k�y�� �g�Z�� �w�d�j�Z�g�_�� �i�h��
�k�e�_���g�Z�`�Z�l�b�y���i�j�Z�\�h�c���d�g�h�i�d�b���f�u�r�b���\���k�h�h�l�\�_�l�k�l�\�m�x�s�_�f���h�d�g�_�����G�Z�[�h�j���d�h�f�Z�g�^���\���w�l�b�o���f�_��
�g�x���a�Z�\�b�k�b�l���h�l���h�d�g�Z�����i�h�w�l�h�f�m���b�o���b���g�Z�a�u�\�Z�x�l���d�h�g�l�_�d�k�l�g�u�f�b�������Q�Z�k�l�v���d�h�f�Z�g�^���b�a���w�l�b�o���f�_��
�g�x���i�j�h�^�m�[�e�b�j�h�\�Z�g�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�����k�f����2.5). 

5.7.1 �D�h�g�l�_�d�k�l�g�h�_���f�_�g�x���h�d�g�Z���d�Z�^�j�Z 

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

 

 

�D�h�g�l�_�d�k�l�g�h�_���f�_�g�x���h�d�g�Z���d�Z�^�j�Z 

5.7.2 �D�h�g�l�_�d�k�l�g�h�_���f�_�g�x���h�d�g�Z���k�_�j�b�b 

�D�h�g�l�_�d�k�l�g�h�_���f�_�g�x���h�d�g�Z���k�_�j�b�b���^�h�k�l�m�i�g�h���\���h�d�g�_���k�_�j�b�b�����i�j�Z�\�Z�y���i�Z�g�_�e�v���]�e�Z�\�g�h�]�h���h�d�g�Z���� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 
�D�h�g�l�_�d�k�l�g�h�_���f�_�g�x���h�d�g�Z���k�_�j�b�b 

 

5.8 �G�?�D�H�L�H�J�U�?���D�H�F�:�G�>�U�����<�E�B�Y�X�S�B�?���G�:���H�L�H�;�J�:�@�?�G�B�?���D�:�>�J�H�< 

5.8.1 �H�l�h�[�j�Z�`�_�g�b�_���h�\�_�j�e�_�c�g�u�o���h�[�t�_�d�l�h�\ 

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

 

 

�I �Z�j�Z�f�_�l�j�u���h�\�_�j�e�_�c�g�u�o���h�[�t�_�d�l�h�\�� 
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5.8.2 �H�l�h�[�j�Z�`�_�g�b�_���r�d�Z�e�� 

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

5.8.3 �B�g�k�l�j�m�f�_�g�l���©�E�m�i�Z�ª 

�D�h�f�Z�g�^�Z�� �d�h�g�l�_�d�k�l�g�h�]�h�� �f�_�g�x�� �d�Z�^�j�Z �©�I�j�h�k�f�h�l�j  - �E�m�i�Z�ª �h�l�d�j�u�\�Z�_�l�� �h�d�g�h�� �e�m�i�u���� �d�h�l�h��
�j�h�_���f�h�`�g�h���i�_�j�_�f�_�s�Z�l�v���f�u�r�v�x���g�Z�^���Z�d�l�b�\�g�u�f���d�Z�^�j�h�f�����i�j�h�k�f�Z�l�j�b�\�Z�y���_�]�h���n�j�Z�]�f�_�g�l�u��
�\�� �m�\�_�e�b�q�_�g�g�h�f�� �\�b�^�_. �>�e�y�� �j�_�]�m�e�b�j�h�\�d�b�� �k�l�_�i�_�g�b�� �m�\�_�e�b�q�_�g�b�y�� �b�a�h�[�j�Z�`�_�g�b�y�� �©�\�g�m�l�j�b�ª��
�e�m�i�u�� �b�k�i�h�e�v�a�m�_�l�k�y�� �d�h�e�_�k�h�� �i�j�h�d�j�m�l�d�b�� �f�u�r�b�� �>�e�y�� �a�Z�d�j�u�l�b�y�� �h�d�g�Z�� �e�m�i�u�� �g�m�`�g�h�� �g�Z�`�Z�l�v��
�e�x�[�m�x �d�g�h�i�d�m���f�u�r�b�� �D�e�Z�\�b�Z�l�m�j�g�Z�y���d�h�f�[�b�g�Z�p�b�y���\�u�a�h�\�Z���e�m�i�u���± Ctrl+L. 

 

�B�g�k�l�j�m�f�_�g�l���E�m�i�Z�� 

5.9 �I�J�:�<�D�:���B�A�H�;�J�:�@�?�G�B�C���± �D�H�I�B�J�H�<�:�G�B�?���B �M�>�:�E�?�G�B�?�� �D�:�>�J�H�< 

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

�>�e�y�� �d�h�i�b�j�h�\�Z�g�b�y�� �d�Z�^�j�Z�� �\�� �[�m�n�_�j�� �h�[�f�_�g�Z�� �g�_�h�[�o�h�^�b�f�h�� �\�u�[�j�Z�l�v�� �d�Z�^�j���� �k�^�_�e�Z�\�� �_�]�h�� �Z�d��
�l�b�\�g�u�f���b���\���f�_�g�x���©�I�j�Z�\�d�Z�ª �\�u�[�j�Z�l�v���d�h�f�Z�g�^�m���©�I�j�Z�\�d�Z | �D�h�i�b�j�h�\�Z�l�v���d�Z�^�j���\���[�m�n�_�j��
�h�[�f�_�g�Z�ª���� �W�l�h�� �m�^�h�[�g�h�� �^�e�y�� �\�k�l�Z�\�d�b�� �d�Z�^�j�h�\�� �\�� �i�j�_�a�_�g�l�Z�p�b�x���� �\�� �l�_�d�k�l�h�\�u�_�� �n�Z�c�e�u�� �b�� �^�j����
�>�e�y���l�h�]�h�����q�l�h�[�u���\�k�l�Z�\�b�l�v���k�d�h�i�b�j�h�\�Z�g�g�u�c���d�Z�^�j���g�m�`�g�h���\�u�[�j�Z�l�v���d�h�f�Z�g�^�m���f�_�g�x���©�I�j�Z�\��
�d�Z��- �<�k�l�Z�\�b�l�v�ª���� �D�h�f�Z�g�^�Z���©�D�h�i�b�j�h�\�Z�l�v�� �d�Z�^�j�u�ª �i�h�a�\�h�e�y�_�l���� �a�Z�`�Z�\�� �d�e�Z�\�b�r�m��Shift, 
�\�u�^�_�e�b�l�v�� �g�_�k�d�h�e�v�d�h�� �d�Z�^�j�h�\�� �b�� �k�d�h�i�b�j�h�\�Z�l�v�� �b�o���� �D�h�f�Z�g�^�Z�� �©�D�e�x�q�_�\�h�c�� �d�Z�^�j�ª�� �i�h�a�\�h�e�y�_�l��

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

5.10 �B�F�I�H�J�L- �W�D�K�I�H�J�L���B�A�H�;�J�:�@�?�G�B�C 

�F�_�g�x���©�N�Z�c�e�ª���k�h�^�_�j�`�b�l�� �d�h�f�Z�g�^�u���� �m�i�j�Z�\�e�y�x�s�b�_�� �n�Z�c�e�h�\�u�f�� �b�f�i�h�j�l�h�f���w�d�k�i�h�j�l�h�f�� �b��
�j�m�q�g�h�c�� �d�Z�e�b�[�j�h�\�d�h�c�� �b�a�h�[�j�Z�`�_�g�b�c���� �I�h�^�^�_�j�`�b�\�Z�_�l�k�y�� �b�f�i�h�j�l���w�d�k�i�h�j�l�� �b�a�h�[�j�Z�`�_�g�b�c�� �\��
�h�^�b�g���b�a���j�Z�k�i�j�h�k�l�j�Z�g�z�g�g�u�o���n�h�j�f�Z�l�h�\���b�a�h�[�j�Z�`�_�g�b�c���b���\�b�^�_�h���± BMP, JPEG, TIFF, AVI �b��
�l���i. 

 

5.10.1 �B�f�i�h�j�l���b�a�h�[�j�Z�`�_�g�b�y���b�a���n�Z�c�e�Z 

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

 

�H�d�g�h���©�B�f�i�h�j�l���n�Z�c�e�Z�ª 

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

 

5.10.2 �W�d�k�i�h�j�l���b�a�h�[�j�Z�`�_�g�b�y���\���n�Z�c�e 

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

�I�j�b���\�u�i�h�e�g�_�g�b�b���w�d�k�i�h�j�l�Z���k�_�j�b�b �a�Z�^�Z�_�l�k�y���\�h�i�j�h�k���©�O�h�l�b�l�_���w�d�k�i�h�j�l�b�j�h�\�Z�l�v���\�k�_���d�Z�^�j�u��
�k�_�j�b�b���k���Z�\�l�h�g�m�f�_�j�Z�p�b�_�c���n�Z�c�e�h�\�"�ª���� 
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�A�Z�i�j�h�k���g�Z���w�d�k�i�h�j�l���\�k�_�o���d�Z�^�j�h�\���k�_�j�b�b 

 

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

�I�j�b���w�d�k�i�h�j�l�_���\ �\�b�^�_�h �n�h�j�f�Z�l����AVI �w�d�k�i�h�j�l�b�j�m�_�l�k�y���\�k�y���k�_�j�b�y. 

5.10.3 �J�m�q�g�Z�y���d�Z�e�b�[�j�h�\�d�Z 

�D�h�f�Z�g�^�Z �f�_�g�x���©�I�j�Z�\�d�Z | �F�_�l�j�b�q�_�k�d�b�c�� �f�Z�k�r�l�Z�[�ª �i�h�a�\�h�e�y�_�l�� �i�j�h�b�a�\�_�k�l�b�� �d�Z�e�b�[��
�j�h�\�d�m�� �b�f�i�h�j�l�b�j�h�\�Z�g�g�h�]�h�� �b�a�h�[�j�Z�`�_�g�b�y���� �_�k�e�b�� �g�Z�� �g�_�f�� �b�a�\�_�k�l�g�u�� �j�Z�a�f�_�j�u�� �d�Z�d�b�o-�e�b�[�h��
�h�[�t�_�d�l�h�\�� 

�>�Z�g�g�Z�y�� �d�h�f�Z�g�^�Z�� �i�j�b�f�_�g�y�_�l�k�y�� �l�h�e�v�d�h�� �^�e�y�� �Z�d�l�b�\�g�h�]�h�� �h�d�g�Z�� �d�Z�^�j�Z�� �b�a�h�[�j�Z�`�_�g�b�y���� �I�j�b��
�\�u�[�h�j�_�� �d�h�f�Z�g�^�u���©�F�_�l�j�b�q�_�k�d�b�c�� �f�Z�k�r�l�Z�[�ª�� �\�d�e�x�q�Z�_�l�k�y�� �j�_�`�b�f���b�a�f�_�j�_�g�b�y���� �b�� �i�h�e�v�a�h��
�\�Z�l�_�e�x���g�m�`�g�h���i�j�h�\�_�k�l�b���e�b�g�b�x�����^�e�b�g�Z���d�h�l�h�j�h�c���[�m�^�_�l���k�h�h�l�\�_�l�k�l�\�h�\�Z�l�v���^�e�b�g�_���g�m�`�g�h�]�h��
�h�[�t�_�d�l�Z�� ���g�Z�i�j�b�f�_�j���� �e�b�g�_�c�d�b���� �b�e�b�� �d�Z�l�_�l�_�j�Z������ �I�h�k�e�_�� �l�h�]�h���� �d�Z�d�� �i�h�e�v�a�h�\�Z�l�_�e�v�� �i�j�h�\�_�e��
�e�b�g�b�x���� �i�h�y�\�e�y�_�l�k�y�� �h�d�g�h �©�F�_�l�j�b�q�_�k�d�b�c�� �f�Z�k�r�l�Z�[�ª���� �\�� �d�h�l�h�j�h�f �g�_�h�[�o�h�^�b�f�h�� �a�Z�^�Z�l�v��
�^�e�b�g�m���e�b�g�b�b���\���f�b�e�e�b�f�_�l�j�Z�o �b�e�b �_�^�b�g�b�p�Z�o Fr (�_�^�b�g�b�p�u��French  �h�l�g�h�k�y�l�k�y���g�_�i�h�k�j�_�^��
�k�l�\�_�g�g�h���d���j�Z�a�f�_�j�m���d�Z�l�_�l�_�j�h�\���������)�U��� �������������f�f�������?�k�e�b���h�l�f�_�l�b�l�v���]�Z�e�h�q�d�h�c���i�m�g�d�l���©�I�j�b�f�_��
�g�b�l�v���d���k�_�j�b�b�ª�����l�h���f�_�l�j�b�q�_�k�d�b�c���f�Z�k�r�l�Z�[���[�m�^�_�l���i�j�b�f�_�g�_�g���g�Z���\�k�_���d�Z�^�j�u���k�_�j�b�b���� 

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

 
�H�d�g�h���©�F�_�l�j�b�q�_�k�d�b�c���f�Z�k�r�l�Z�[�ª 
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6 �B�A�F�?�J�?�G�B�Y 

6.1 �F�?�G�X���©�B�A�F�?�J�?�G�B�Y�ª 

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

 

�F�_�g�x���©�B�a�f�_�j�_�g�b�y�ª  

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

�©�A�Z�d�h�g�q�b�l�v�ª ���d�g�h�i�d�Z��  �i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� �b�e�b���g�Z�`�Z�l�v���d�e�Z�\�b�r�m��Esc.  

�D�h�f�Z�g�^�Z�� �f�_�g�x���©�B�a�f�_�j�_�g�b�y | �I�j�h�^�h�e�`�Z�l�v�� �Z�\�l�h�f�Z�l�b�q�_�k�d�b�ª ���d�g�h�i�d�Z�� �i�Z�g�_�e�b��
�m�i�j�Z�\�e�_�g�b�y�� �i�h�a�\�h�e�y�_�l���i�h�e�v�a�h�\�Z�l�_�e�x���\�d�e�x�q�Z�l�v���b���h�l�d�e�x�q�Z�l�v���j�_�`�b�f���Z�\�l�h�f�Z�l�b�q�_�k�d�h�]�h��
�i�j�h�^�h�e�`�_�g�b�y���b�a�f�_�j�_�g�b�c�� �i�h�k�e�_���_�]�h���a�Z�\�_�j�r�_�g�b�y���� �L�Z�d���� �g�Z�i�j�b�f�_�j���� �_�k�e�b�� �\�Z�f�� �g�_�h�[�o�h�^�b��
�f�h�� �i�j�h�b�a�\�_�k�l�b�� �i�h�^�j�y�^�� �g�_�k�d�h�e�v�d�h�� �b�a�f�_�j�_�g�b�c���� �\�u�� �f�h�`�_�l�_�� �\�d�e�x�q�b�l�v�� �j�_�`�b�f�� �Z�\�l�h�f�Z�l�b��
�q�_�k�d�h�]�h�� �i�j�h�^�h�e�`�_�g�b�y�� �b�a�f�_�j�_�g�b�c���� �>�e�y�� �h�d�h�g�q�Z�g�b�y�� �k�_�j�b�b�� �b�a�f�_�j�_�g�b�c�� �g�_�h�[�o�h�^�b�f�h��
�g�Z�`�Z�l�v���d�e�Z�\�b�r�m���©�(�V�F�ª���b�e�b���\�u�i�h�e�g�b�l�v���d�h�f�Z�g�^�m���f�_�g�x���©�B�a�f�_�j�_�g�b�y | �A�Z�d�h�g�q�b�l�v�ª. 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

6.2 �B�A�F�?�J�?�G�B�?���>�E�B�G���B���J�:�K�K�L�H�Y�G�B�C 

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

6.2.1 �B�a�f�_�j�_�g�b�_���^�e�b�g�u���i�j�y�f�h�c���e�b�g�b�b 

 - �D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

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

 

�B�a�f�_�j�_�g�b�_���^�e�b�g�u���e�b�g�b�b�� 

6.2.2 �B�a�f�_�j�_�g�b�_���^�e�b�g�u���e�h�f�Z�g�h�c 

 - �D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

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

6.2.3 �B�a�f�_�j�_�g�b�_���^�e�b�g�u���d�j�b�\�h�c 

 -  �D�g�h�i�d�Z �i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

�D�h�f�Z�g�^�Z�� �d�h�g�l�_�d�k�l�g�h�]�h�� �f�_�g�x���©�B�a�f�_�j�_�g�b�y��/ �D�j�b�\�Z�y�ª �i�h�a�\�h�e�y�_�l�� �i�j�h�b�a�\�_�k�l�b�� �b�a�f�_�j�_��
�g�b�_���]�e�Z�^�d�h�c �d�j�b�\�h�c�����i�j�h�o�h�^�y�s�_�c �q�_�j�_�a���j�Z�k�k�l�Z�\�e�_�g�g�u�_���h�i�h�j�g�u�_���l�h�q�d�b�� 

 

�B�a�f�_�j�_�g�b�_���^�e�b�g�u���d�j�b�\�h�c�� 

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

 - �D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

 

�B�a�f�_�j�_�g�b�_�����������e�b�g�b�b�� 

�D�h�f�Z�g�^�Z �©�B�a�f�_�j�_�g�b�y���± �L�j�_�l�v�� �h�l �e�b�g�b�b�ª  �i�h�a�\�h�e�y�_�l�� �b�a�f�_�j�b�l�v�� �������� �j�Z�k�k�l�h�y�g�b�y��
�f�_�`�^�m�� �h�[�t�_�d�l�Z�f�b���� �B�a�f�_�j�_�g�b�y�� �i�j�h�\�h�^�y�l�k�y�� �Z�g�Z�e�h�]�b�q�g�h�� �i���� �������������� �H�i�j�_�^�_�e�y�_�l�k�y�� �^�e�b�g�Z��
���������b�����������i�j�y�f�h�c. 

 

6.3 �B�A�F�?�J�?�G�B�?���J�:�K�K�L�H�Y�G�B�Y �F�?�@�>�M���E�B�G�B�Y�F�B 

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

  - �D�g�h�i�d�b �i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

�D�h�f�Z�g�^�u �d�h�g�l�_�d�k�l�g�h�]�h���f�_�g�x���©�B�a�f�_�j�_�g�b�y �± �<�_�j�l�b�d�Z�e�v�g�u�_���e�b�g�b�b�ª �b���©�B�a�f�_�j�_�g�b�y 
�± �]�h�j�b�a�h�g�l�Z�e�v�g�u�_�� �e�b�g�b�b�ª �i�h�a�\�h�e�y�x�l�� �b�a�f�_�j�b�l�v�� �j�Z�k�k�l�h�y�g�b�_�� �f�_�`�^�m�� �i�Z�j�Z�f�b�� �\�_�j�l�b��
�d�Z�e�v�g�u�o�� �b�e�b�� �]�h�j�b�a�h�g�l�Z�e�v�g�u�o�� �j�_�i�_�j�h�\���� �J�_�i�_�j�u�� �\�u�k�l�Z�\�e�y�x�l�k�y�� �i�Z�j�Z�f�b���� �>�e�y�� �i�j�h�\�_�^�_��
�g�b�y���b�a�f�_�j�_�g�b�y���g�m�`�g�h���m�k�l�Z�g�h�\�b�l�v���d�m�j�k�h�j���f�u�r�b���\���l�h�q�d�m�����q�_�j�_�a���d�h�l�h�j�m�x���^�h�e�`�_�g���i�j�h�c�l�b��
�i�_�j�\�u�c�� �j�_�i�_�j���� �b�� �s�z�e�d�g�m�l�v�� �e�_�\�h�c�� �d�g�h�i�d�h�c�� �f�u�r�b���� �I�h�l�h�f���± �l�Z�d�� �`�_�� �i�j�h�k�l�Z�\�b�l�v�� �\�l�h�j�h�c��
�j �_�i�_�j�����F�_�`�^�m���j�_�i�_�j�Z�f�b���i�h�y�\�b�l�k�y���j�Z�k�k�l�h�y�g�b�_�� 
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�B�a�f�_�j�_�g�b�_���j�Z�k�k�l�h�y�g�b�y���f�_�`�^�m���\�_�j�l�b�d�Z�e�v�g�u�f�b �b���]�h�j�b�a�h�g�l�Z�e�v�g�u�f�b �e�b�g�b�y�f�b 

6.3.2 �B�a�f�_�j�_�g�b�_���^�e�b�g�u���d�h�g�_�q�g�h�k�l�b 

  - �D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

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

 

�B�a�f�_�j�_�g�b�_���^�e�b�g�u���d�h�g�_�q�g�h�k�l�b 

6.4 �B�A�F�?�J�?�G�B�?���M�=�E�H�< 

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

6.4.1 �M�]�h�e 

  - �D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

�I�j�b���b�a�f�_�j�_�g�b�b���w�l�b�f �k�i�h�k�h�[�h�f���\�_�j�r�b�g�Z���m�]�e�Z���^�h�e�`�g�Z���[�u�l�v���\���i�j�_�^�_�e�Z�o���b�a�h�[�j�Z�`�_�g�b�y����
�K�g�Z�q�Z�e�Z�� �i�j�h�\�h�^�b�l�k�y�� �i�_�j�\�Z�y�� �e�b�g�b�y���� �i�j�b�q�_�f�� �_�_�� �\�l�h�j�Z�y�� �l�h�q�d�Z�� �y�\�e�y�_�l�k�y�� �\�_�j�r�b�g�h�c�� �b�a��
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

6.4.2 �M�]�h�e���f�_�`�^�m���^�\�m�f�y���e�b�g�b�y�f�b 

 - �D�d�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

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

6.5 �G�:�>�I�B�K�B���B���K�L�J�?�E�D�B 

  - �D�g�h�i�d�b���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

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

6.6 �B�A�F�?�J�?�G�B�?���I�E�H�S�:�>�?�C 

6.6.1 �B�a�f�_�j�_�g�b�_���i�e�h�s�Z�^�b���i�j�y�f�h�m�]�h�e�v�g�b�d�Z 

 - �D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

�D�h�f�Z�g�^�Z�� �d�h�g�l�_�d�k�l�g�h�]�h�� �f�_�g�x���©�B�a�f�_�j�_�g�b�y��| �I�j�y�f�h�m�]�h�e�v�g�b�d�ª �i�h�a�\�h�e�y�_�l�� �i�j�h�b�a�\�_�k�l�b��
�b�a�f�_�j�_�g�b�_���i�e�h�s�Z�^�b���i�j�y�f�h�m�]�h�e�v�g�b�d�Z���k���a�Z�^�Z�g�b�_�f���^�\�m�o���i�j�h�b�a�\�h�e�v�g�u�o���\�_�j�r�b�g�����j�Z�k�i�h��
�e�h�`�_�g�g�u�o�� �i�h�� �^�b�Z�]�h�g�Z�e�b�� �i�j�y�f�h�m�]�h�e�v�g�b�d�Z���� �>�e�y�� �i�j�h�\�_�^�_�g�b�y�� �b�a�f�_�j�_�g�b�y�� �g�m�`�g�h�� �m�k�l�Z�g�h��
�\�b�l�v�� �d�m�j�k�h�j�� �f�u�r�b�� �g�Z�� �i�_�j�\�m�x�� �\�_�j�r�b�g�m���� �a�Z�n�b�d�k�b�j�h�\�Z�l�v�� �_�_�� �s�_�e�q�d�h�f�� �e�_�\�h�c�� �d�g�h�i�d�b��
�f�u�r�b���� �i�_�j�_�f�_�k�l�b�l�v�� �d�m�j�k�h�j�� �g�Z�� �\�l�h�j�m�x�� �\�_�j�r�b�g�m���� �a�Z�n�b�d�k�b�j�h�\�Z�l�v�� �_�_�� �s�_�e�q�d�h�f�� �e�_�\�h�c��
�d�g�h�i�d�b�� �f�u�r�b���� �<�g�m�l�j�b�� �i�j�y�f�h�m�]�h�e�v�g�b�d�Z�� �i�h�y�\�e�y�_�l�k�y�� �_�]�h�� �i�e�h�s�Z�^�v���� �I�h�\�h�j�h�l�� �i�j�y�f�h��
�m�]�h�e�v�g�b�d�Z�� �\�h�a�f�h�`�_�g�� �i�j�b�� �j�_�^�Z�d�l�b�j�h�\�Z�g�b�b�� ���k�f���� �i�m�g�d�l�� �������������©�J�_�^�Z�d�l�b�j�h�\�Z�g�b�_�� �b�a�f�_�j�_��
�g�b�c�ª). 

 

�B�a�f�_�j�_�g�b�_���i�e�h�s�Z�^�b���i�j�y�f�h�m�]�h�e�v�g�b�d�Z 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

6.6.2 �B�a�f�_�j�_�g�b�_���i�e�h�s�Z�^�b���w�e�e�b�i�k�Z 

 - �D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

�D�h�f�Z�g�^�Z�� �d�h�g�l�_�d�k�l�g�h�]�h�� �f�_�g�x���©�B�a�f�_�j�_�g�b�y��| �W�e�e�b�i�k�ª �i�h�a�\�h�e�y�_�l�� �i�j�h�b�a�\�_�k�l�b�� �b�a�f�_�j�_��
�g�b�_���i�e�h�s�Z�^�b���w�e�e�b�i�k�Z���k���a�Z�^�Z�g�b�_�f���f�_�k�l�h�i�h�e�h�`�_�g�b�y���p�_�g�l�j�Z���b���i�h�e�m�h�k�_�c�����>�e�y���i�j�h�\�_�^�_��
�g�b�y���b�a�f�_�j�_�g�b�y���g�m�`�g�h���m�k�l�Z�g�h�\�b�l�v���d�m�j�k�h�j���f�u�r�b���g�Z���p�_�g�l�j���w�e�e�b�i�k�Z�����a�Z�n�b�d�k�b�j�h�\�Z�l�v���_�]�h��
�s�_�e�q�d�h�f���e�_�\�h�c���d�g�h�i�d�b���f�u�r�b�����i�_�j�_�f�_�k�l�b�l�v���d�m�j�k�h�j���g�Z���d�h�g�_�p���]�e�Z�\�g�h�c���i�h�e�m�h�k�b�����a�Z�n�b�d��
�k�b�j�h�\�Z�l�v�� �_�]�h�� �s�_�e�q�d�h�f�� �e�_�\�h�c�� �d�g�h�i�d�b�� �f�u�r�b�����J�_�^�Z�d�l�b�j�h�\�Z�l�v �w�e�e�b�i�k �f�h�`�g�h, �i�_�j�_�f�_��
�s�Z�y�� �Z�d�l�b�\�g�u�_�� �l�h�q�d�b���� �k�h�h�l�\�_�l�k�l�\�_�g�g�h���^�_�n�h�j�f�b�j�m�y�� �w�e�e�b�i�k���� �I�_�j�_�f�_�s�Z�y�� �i�h�e�m�h�k�v, 
�f�h�`�g�h �i�h�\�h�j�Z�q�b�\�Z�l�v �w�e�e�b�i�k. �<�g�m�l�j�b�� �w�e�e�b�i�k�Z�� �i�h�y�\�e�y�_�l�k�y�� �_�]�h���i�e�h�s�Z�^�v���� �Z�� �i�j�b�� �\�d�e�x��
�q�_�g�g�h�c���h�i�p�b�b���k�l�Z�l�b�k�l�b�q�_�k�d�b�_���b�a�f�_�j�_�g�b�y���± �k�j�_�^�g�_�_ �a�g�Z�q�_�g�b�_ �^�b�k�i�_�j�k�b�b���b���b�g�l�_�g�k�b�\��
�g�h�k�l�b�� 

 

�B�a�f�_�j�_�g�b�_���i�e�h�s�Z�^�b���w�e�e�b�i�k�Z�� 

6.6.3 �B�a�f�_�j�_�g�b�_���i�e�h�s�Z�^�b���n�b�]�m�j�u�����h�]�j�Z�g�b�q�_�g�g�h�c���e�h�f�Z�g�h�c���b�e�b���d�j�b�\�h�c 

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

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

�<���g�b�`�g�_�c���q�Z�k�l�b���h�d�g�Z���h�l�h�[�j�Z�`�Z�_�l�k�y���i�e�h�s�Z�^�v���h�[�t�_�d�l�Z�� 

 

�B�a�f�_�j�_�g�b�_ �h�[�e�Z�k�l�b���\�g�m�l�j�b���e�h�f�Z�g�h�c�� 

6.6.4 �B�a�f�_�j�_�g�b�_���h�[�t�_�f�Z���w�e�e�b�i�k�h�b�^�Z 

 - �D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

�D�h�f�Z�g�^�Z�� �d�h�g�l�_�d�k�l�g�h�]�h�� �f�_�g�x���©�B�a�f�_�j�_�g�b�y��| �W�e�e�b�i�k�h�b�^�ª  �i�h�a�\�h�e�y�_�l�� �i�j�h�b�a�\�_�k�l�b�� �b�a��
�f�_�j�_�g�b�_�� �h�[�t�_�f�Z�� �w�e�e�b�i�k�h�b�^�Z���� �i�h�e�m�q�_�g�g�h�]�h�� �b�a�� �w�e�e�b�i�k�Z�� �i�m�l�_�f�� �_�]�h�� �\�j�Z�s�_�g�b�y�� �\�h�d�j�m�]��
�h�^�g�h�c�� �b�a�� �i�h�e�m�h�k�_�c���� �A�Z�^�Z�_�l�k�y�� �f�_�k�l�h�i�h�e�h�`�_�g�b�y�� �p�_�g�l�j�Z�� �b�� �i�h�e�m�h�k�_�c�� �w�e�e�b�i�k�Z�� �b�� �m�d�Z�a�u��
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

 

�B�a�f�_�j�_�g�b�_���h�[�t�_�f�Z���w�e�e�b�i�k�h�b�^�Z 

6.6.5 �J�_�^�Z�d�l�b�j�h�\�Z�g�b�_���b�a�f�_�j�_�g�b�c 

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

 

�J�_�^�Z�d�l�b�j�h�\�Z�g�b�_���b�a�f�_�j�_�g�b�c�� 

�L�Z�d�`�_ �i�j�b�� �g�Z�`�Z�l�b�b�� �i�j�Z�\�h�c�� �d�g�h�i�d�h�c�� �f�u�r�b�� �\�� �j�_�`�b�f�_�� �j�_�^�Z�d�l�b�j�h�\�Z�g�b�y�� �b�a�f�_�j�_�g�b�y��
�i�h�e�v�a�h�\�Z�l�_�e�v���f�h�`�_�l���i�j�h�b�a�\�_�k�l�b���^�h�i�h�e�g�b�l�_�e�v�g�u�_���h�i�_�j�Z�p�b�b���k���b�a�f�_�j�_�g�b�_�f�����l�Z�d�b�_���d�Z�d����
�k�d�h�i�b�j�h�\�Z�l�v���b�a�f�_�j�_�g�b�_���^�e�y���\�k�l�Z�\�d�b���g�Z���^�j�m�]�h�_���b�a�h�[�j�Z�`�_�g�b�_���� �i�h�f�_�g�y�l�v���p�\�_�l�� �b�a�f�_�j�_��
�g�b�y�����b�a�f�_�g�b�l�v���i�Z�j�Z�f�_�l�j�u���h�l�h�[�j�Z�`�_�g�b�y���j�_�a�m�e�v�l�Z�l�Z���b�a�f�_�j�_�g�b�y���b���l���^�����>�e�y���d�Z�`�^�h�]�h���l�b��
�i�Z���b�a�f�_�j�_�g�b�y���d�h�g�l�_�d�k�l�g�h�_���f�_�g�x���j�_�`�b�f�Z���j�_�^�Z�d�l�b�j�h�\�Z�g�b�y���h�l�e�b�q�Z�_�l�k�y�����L�Z�d�����g�Z�i�j�b�f�_�j����
�i�j�b���j�_�^�Z�d�l�b�j�h�\�Z�g�b�b���e�h�f�Z�g�u�o���b���d�j�b�\�u�o���e�b�g�b�c���_�k�l�v���\�h�a�f�h�`�g�h�k�l�v���\�u�i�h�e�g�b�l�v���d�h�f�Z�g�^�u��
�^�e�y�� �\�k�l�Z�\�d�b�� �b�� �m�^�Z�e�_�g�b�y�� �l�h�q�_�d���� �i�j�b�� �j�_�^�Z�d�l�b�j�h�\�Z�g�b�b�� �l�_�d�k�l�h�\�u�o�� �h�[�e�Z�k�l�_�c�� �_�k�l�v�� �\�h�a��
�f�h�`�g�h�k�l�v���b�a�f�_�g�b�l�v���j�Z�a�f�_�j���r�j�b�n�l�Z���b���l���^�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

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

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

�D�h�f�Z�g�^�Z���©�P�\�_�l�ª  �i�h�a�\�h�e�y�_�l���b�a�f�_�g�b�l�v���p�\�_�l���e�b�g�b�b���b�a�f�_�j�_�g�b�y�� 

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

�D�h�f�Z�g�^�Z���©�H�l�d�j�_�i�b�l�v�� �j�_�a�m�e�v�l�Z�l�ª: �<�� �k�e�m�q�Z�_, �d�h�]�^�Z�� �b�a�f�_�j�_�g�b�y�� �j�Z�k�i�h�e�Z�]�Z�x�l�k�y 
�[�e�b�a�d�h���^�j�m�]���d���^�j�m�]�m���b���j�_�a�m�e�v�l�Z�l�u���b�a�f�_�j�_�g�b�c���g�Z�i�h�e�a�Z�x�l�� �^�j�m�]���g�Z���^�j�m�]�Z, �_�k�l�v���\�h�a�f�h�`��
�g�h�k�l�v�� �h�l�d�j�_�i�b�l�v�� �j�_�a�m�e�v�l�Z�l�u�� �b�a�f�_�j�_�g�b�c�� �b�� �l�_�d�k�l�� �k�� �j�_�a�m�e�v�l�Z�l�h�f�� �j�Z�a�f�_�k�l�b�l�v�� �i�h�� �m�k�f�h�l��
�j�_�g�b�x���h�i�_�j�Z�l�h�j�Z���i�j�h�]�j�Z�f�f�u. 

 

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

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

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

�d�h�f�Z�g�^�h�c���©�M�^�Z�e�b�l�v�� �\�k�_�ª �f�_�g�x �©�B�a�f�_�j�_�g�b�y�ª (  - �D�g�h�i�d�Z  �i�Z�g�_�e�b�� �m�i�j�Z�\�e�_�g�b�y��, 
�i�j�b�� �w�l�h�f �[�m�^�m�l�� �m�^�Z�e�_�g�u�� �\�k�_�� �b�a�f�_�j�_�g�b�y�� �g�Z�� �\�u�[�j�Z�g�g�u�o�� �d�Z�^�j�Z�o�����D�h�f�Z�g�^�Z���©�M�^�Z�e�b�l�v��
�\�k�_���\���k�_�j�b�b�ª �m�^�Z�e�y�_�l���\�k�_���b�a�f�_�j�_�g�b�y���\���k�_�j�b�b���b�a�h�[�j�Z�`�_�g�b�c�� 

�D�h�f�Z�g�^�Z���f�_�g�x���©�B�a�f�_�j�_�g�b�y | �K�h�o�j�Z�g�b�l�v���\���[�Z�a�_���^�Z�g�g�u�o�ª �i�h�a�\�h�e�y�_�l���i�h�e�v�a�h�\�Z�l�_�e�x��
�k�h�o�j�Z�g�b�l�v���b�a�f�_�j�_�g�b�y���\���Z�d�l�b�\�g�u�o���k�_�j�b�y�o���i�h�^���k�i�_�p�b�Z�e�v�g�u�f���m�g�b�d�Z�e�v�g�u�f���b�f�_�g�_�f�����I�j�b��
�w�l�h�f���f�h�`�g�h���k�h�o�j�Z�g�b�l�v���j�Z�a�g�u�_ �g�Z�[�h�j�u���b�a�f�_�j�_�g�b�c���^�e�y���h�^�g�h�c���b���l�h�c���`�_���k�_�j�b�b���b�a�h�[�j�Z��
�`�_�g�b�c�����I�h���m�f�h�e�q�Z�g�b�x�����i�j�b���k�h�o�j�Z�g�_�g�b�b���k�_�j�b�b���b�a�h�[�j�Z�`�_�g�b�c���\���;�>���b�e�b���i�j�b���h�[�g�h�\�e�_�g�b�b��
�w�l�h�c���k�_�j�b�b���\���;�>���\�k�_���b�a�f�_�j�_�g�b�y���k�h�o�j�Z�g�y�x�l�k�y���i�h�^���m�g�b�d�Z�e�v�g�u�f���b�f�_�g�_�f���©�G�H�I�D�X�O�W�ª���b���a�Z��
�]�j�m�`�Z�x�l�k�y���Z�\�l�h�f�Z�l�b�q�_�k�d�b���i�j�b���a�Z�]�j�m�a�d�_���k�_�j�b�b���b�a���;�>�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

6.7 �K�L�:�L�B�K�L�B�Q�?�K�D�B�?���F�?�L�H�>�U 

�<�u�i�Z�^�Z�x�s�_�_���f�_�g�x���©�B�a�f�_�j�_�g�b�y | �K�l�Z�l�b�k�l�b�q�_�k�d�b�_���f�_�l�h�^�u�ª �k�h�^�_�j�`�b�l���k�l�Z�l�b�k�l�b��
�q�_�k�d�b�_�� �f�_�l�h�^�u. �K�h�k�l�Z�\�� �f�_�g�x�� �f�h�`�_�l�� �f�_�g�y�l�v�k�y�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l�� �\�Z�j�b�Z�g�l�Z�� �b�k�i�h�e�g�_��
�g�b�y���i�j�h�]�j�Z�f�f�u�� 

 

�F�_�g�x���©�K�l�Z�l�b�k�l�b�q�_�k�d�b�_���f�_�l�h�^�u�ª  

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

 

�F�_�g�x���©�=�b�k�l�h�]�j�Z�f�f�Z�ª 

6.7.1 �K�j�_�a���b�g�l�_�g�k�b�\�g�h�k�l�b 

�D�h�f�Z�g�^�Z�� �f�_�g�x���©�K�l�Z�l�b�k�l�b�q�_�k�d�b�_�� �f�_�l�h�^�u�� �_�� �K�j�_�a�� �b�g�l�_�g�k�b�\�g�h�k�l�b�ª �k�l�j�h�b�l�� �k�j�_�a��
�b�g�l�_�g�k�b�\�g�h�k�l�b���\�^�h�e�v���e�b�g�b�b���\���\�b�^�_���]�j�Z�n�b�d�Z. 

 

�=�j�Z�n�b�d���©�K�j�_�a���b�g�l�_�g�k�b�\�g�h�k�l�b�ª 

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

�D�h�f�Z�g�^�Z�� �d�h�g�l�_�d�k�l�g�h�]�h�� �f�_�g�x���©�K�l�Z�l�b�k�l�b�q�_�k�d�b�_�� �f�_�l�h�^�u�� �_�� �=�b�k�l�h�]�j�Z�f�f�Z�ª �k�l�j�h�b�l��
�]�b�k�l�h�]�j�Z�f�f�m���i�h���h�[�e�Z�k�l�b���b�g�l�_�j�_�k�Z���\���\�b�^�_���]�j�Z�n�b�d�Z. 

 

�=�j�Z�n�b�d���]�b�k�l�h�]�j�Z�f�f�Z 

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

�D�h�f�Z�g�^�Z���©�J�Z�k�i�j�_�^�_�e�_�g�b�_���b�g�l�_�g�k�b�\�g�h�k�l�b�ª �k�l�j�h�b�l���]�j�Z�n�b�d�����j�Z�k�i�j�_�^�_�e�_�g�b�y���b�g�l�_�g��
�k�b�\�g�h�k�l�b���i�h���h�[�e�Z�k�l�b���b�g�l�_�j�_�k�Z. 

�<���\�u�i�Z�^�Z�x�s�_�f���f�_�g�x���©�=�j�Z�n�b�d�ª���^�h�k�l�m�i�g�u���k�e�_�^�m�x�s�b�_���d�h�f�Z�g�^�u�� 

�x �h�q�b�k�l�b�l�v 

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

�x �k�h�o�j�Z�g�b�l�v���d�Z�d���b�a�h�[�j�Z�`�_�g�b�_ 

�x �k�h�o�j�Z�g�b�l�v���d�Z�d���L�O�L �± �n�Z�c�e. 

 



110  
  

�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

7 �I�J �?�H�;�J�:�A�H�<�:�G�B�Y���B�A�H�;�J�:�@�?�G�B�C 

7.1 �I�J�?�H�;�J�:�A�H�<�:�G�B�Y���B�G�L�?�G�K�B�<�G�H�K�L�B 

�F�_�g�x���©�I�j�_�h�[�j�Z�a�h�\�Z�g�b�y�� �b�g�l�_�g�k�b�\�g�h�k�l�b�ª���k�h�^�_�j�`�b�l�� �k�j�_�^�k�l�\�Z���� �i�h�a�\�h�e�y�x�s�b�_�� �b�a��
�f�_�g�y�l�v�� �i�Z�j�Z�f�_�l�j�u�� �h�l�h�[�j�Z�`�_�g�b�y�� �y�j�d�h�k�l�b�� �i�b�d�k�_�e�y�� �b�a�h�[�j�Z�`�_�g�b�y�� �g�Z�� �w�d�j�Z�g�_���� �I�j�_�h�[�j�Z��
�a�h�\�Z�g�b�y�f�b �b�g�l�_�g�k�b�\�g�h�k�l�b�� �f�h�`�g�h�� �m�i�j�Z�\�e�y�l�v�� �k�� �i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y���� �>�\�b�`�d�b��L (�m�j�h��
�\�_�g�v�����b��W ���r�b�j�b�g�Z�����a�Z�^�Z�x�l���y�j�d�h�k�l�v���b�����d�h�g�l�j�Z�k�l�g�h�k�l�v���b�a�h�[�j�Z�`�_�g�b�y�� 

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

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

 

 

�H�d�g�h���©�I�j�_�h�[�j�Z�a�h�\�Z�g�b�y �b�g�l�_�g�k�b�\�g�h�k�l�b�ª 

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

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

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

�>�Z�e�_�_�� �h�i�b�k�Z�g�u�� �d�h�f�Z�g�^�u���� �\�d�e�x�q�z�g�g�u�_�� �\�� �f�_�g�x �©�I�j�_�h�[�j�Z�a�h�\�Z�g�b�y�� �b�g�l�_�g�k�b�\�g�h��
�k�l�b�ª. 
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7.1.1 �E�b�g�_�c�g�h�_ 

 - �D�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

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

7.1.2 �W�d�k�i�h�g�_�g�p�b�Z�e�v�g�h�_ 

 - �D�g�h�i�d�Z �g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

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

7.1.3 �E�h�]�Z�j�b�n�f�b�q�_�k�d�h�_ 

 - �D�g�h�i�d�Z �g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

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

7.1.4 S-�h�[�j�Z�a�g�h�_ 

 - �D�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

�>�e�y���h�l�h�[�j�Z�`�_�g�b�y���i�b�d�k�_�e�y���b�k�i�h�e�v�a�m�_�l�k�y��S �± �h�[�j�Z�a�g�h�_���i�j�_�h�[�j�Z�a�h�\�Z�g�b�_. 

7.1.5 �B�g�\�_�j�k�b�y 

 �± �d�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

�D�h�f�Z�g�^�Z�� �©�B�g�\�_�j�k�b�y�ª �\�� �h�d�g�_�� �d�Z�^�j�Z�� �b�e�b�� �k�_�j�b�b�� �b�g�\�_�j�l�b�j�m�_�l�� �b�a�h�[�j�Z�`�_�g�b�_�� �g�Z�� �w�d�j�Z�g�_��
�j�Z�[�h�q�_�c���k�l�Z�g�p�b�b�����g�_���f�_�g�y�y���k�Z�f�b���^�Z�g�g�u�_���b�a�h�[�j�Z�`�_�g�b�y�� 

7.1.6 �<�h�k�k�l�Z�g�h�\�b�l�v 

 �± �D�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

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

7.1.7 �I�j�b�f�_�g�b�l�v���d���k�_�j�b�b 

 - �d�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

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

7.1.8 �:�\�l�h�f�Z�l�b�q�_�k�d�b 

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

7.1.9 �P�\�_�l�h�\�Z�y���d�Z�j�l�Z 

�<�e�h�`�_�g�g�h�_�� �f�_�g�x �©�I�j�_�h�[�j�Z�a�h�\�Z�g�b�_�� �b�g�l�_�g�k�b�\�g�h�k�l�b | �P�\�_�l�h�\�Z�y�� �d�Z�j�l�Z�ª �k�h�^�_�j��
�`�b�l���j�_�`�b�f�u���h�l�h�[�j�Z�`�_�g�b�y���f�h�g�h�o�j�h�f�g�u�o���b�a�h�[�j�Z�`�_�g�b�c���\���p�\�_�l�g�h�c���r�d�Z�e�_�� 

�x ------ - �h�l�d�e�x�q�_�g�b�_���p�\�_�l�h�\�h�c���d�Z�j�l�u 
�x WL - �e�b�g�_�c�g�Z�y�� �d�Z�j�l�Z�� �p�\�_�l�h�\���± �i�j�b�f�_�g�y�_�l�k�y�� �p�\�_�l�h�\�Z�y�� �d�Z�j�l�Z�� �h�l���d�j�Z�k�g�h�]�h�� �d�� �k�b��

�g�_�f�m�� 

 

�P�\�_�l�h�\�Z�y���d�Z�j�l�Z�� 

7.1.10 LUT �± �r�Z�[�e�h�g�u 
 

�<�e�h�`�_�g�g�h�_�� �f�_�g�x���©�I�j�_�h�[�j�Z�a�h�\�Z�g�b�_�� �b�g�l�_�g�k�b�\�g�h�k�l�b | LUT-�r�Z�[�e�h�g�u�ª �k�h�^�_�j�`�b�l��
�k�i�b�k�h�d���a�Z�]�h�l�h�\�e�_�g�g�u�o���g�Z�k�l�j�h�_�d���i�j�_�h�[�j�Z�a�h�\�Z�g�b�y���b�g�l�_�g�k�b�\�g�h�k�l�b. �W�l�b���g�Z�k�l�j�h�c�d�b���f�h�`��
�g�h���^�h�[�Z�\�e�y�l�v���i�j�b���i�h�f�h�s�b���d�h�f�Z�g�^�u���©�I�j�_�h�[�j�Z�a�h�\�Z�g�b�_���b�g�l�_�g�k�b�\�g�h�k�l�b | �H�d�g�h��LUT�ª. 

 
 

�<�Z�j�b�Z�g�l�u���/�8�7���r�Z�[�e�h�g�h�\ 

7.1.11 �H�d�g�h��LUT 

�D�h�f�Z�g�^�Z���f�_�g�x�����©�I�j�_�h�[�j�Z�a�h�\�Z�g�b�_���b�g�l�_�g�k�b�\�g�h�k�l�b | �H�d�g�h��LUT�ª �h�l�h�[�j�Z�`�Z�_�l���i�h�e�v�a�h��
�\�Z�l�_�e�x���h�d�g�h�����\���d�h�l�h�j�h�f���i�h�e�v�a�h�\�Z�l�_�e�v���f�h�`�_�l���^�h�[�Z�\�e�y�l�v�����m�^�Z�e�y�l�v���r�Z�[�e�h�g�u���i�Z�j�Z�f�_�l��
�j �h�\���i�j�_�h�[�j�Z�a�h�\�Z�g�b�c���b�g�l�_�g�k�b�\�g�h�k�l�b. 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

�H�d�g�h���/�8�7���� 

. 

7.2 �I�J�?�H�;�J�:�A�H�<�:�G�B�Y���=�?�H�F�?�L�J�B�B 

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

 

�F�_�g�x���i�j�_�h�[�j�Z�a�h�\�Z�g�b�y���]�_�h�f�_�l�j�b�b  

7.2.1 �M�\�_�e�b�q�b�l�v���h�[�e�Z�k�l�v �d�Z�^�j�Z 

 �± �D�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

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

�>�Z�g�g�m�x���h�i�_�j�Z�p�b�x���f�h�`�g�h���i�j�b�f�_�g�y�l�v���i�h�\�l�h�j�g�h�� 

�D�j�h�f�_�� �l�h�]�h���� �i�j�h�k�f�h�l�j�� �d�Z�^�j�Z�� �k�� �m�\�_�e�b�q�_�g�b�_�f�� �f�h�`�g�h�� �h�k�m�s�_�k�l�\�b�l�v���� �b�k�i�h�e�v�a�m�y�� �b�g�k�l�j�m��
�f�_�g�l���©�E�m�i�Z�ª. 

7.2.2 �M�\�_�e�b�q�b�l�v�������� �M�f�_�g�v�r�b�l�v�� 
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  �± �D�g�h�i�d�b���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

�D�h�f�Z�g�^�u���d�h�g�l�_�d�k�l�g�h�]�h���f�_�g�x���©�I�j�_�h�[�j�Z�a�h�\�Z�g�b�y���]�_�h�f�_�l�j�b�b��| �M�\�_�e�b�q�b�l�v�ª  �b���©�I�j�_��
�h�[�j�Z�a�h�\�Z�g�b�y�� �]�_�h�f�_�l�j�b�b��| �M�f�_�g�v�r�b�l�v�ª���� �k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �m�\�_�e�b�q�b�\�Z�x�l�� �b�e�b��
�m�f�_�g�v�r�Z�x�l�� �d�Z�^�j�� �h�l�g�h�k�b�l�_�e�v�g�h�� �p�_�g�l�j�Z�� �g�Z�� �r�Z�]���� �a�Z�^�Z�\�Z�_�f�u�c�� �i�j�b�� �g�Z�k�l�j�h�c�d�_�� �i�Z�j�Z�f�_�l��
�j�h�\���h�d�g�Z���b�a�h�[�j�Z�`�_�g�b�y�����k�f. �i�Z�j�Z�f�_�l�j�u���± �i�j�_�h�[�j�Z�a�h�\�Z�g�b�y���]�_�h�f�_�l�j�b�b). 

7.2.3 �<�i�b�k�Z�l�v���\���h�d�g�h 

 - �D�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

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

7.2.4 �E�_�\�Z�y �±  �i�j�Z�\�Z�y���k�l�h�j�h�g�Z���d�Z�^�j�Z 

 

 - �D�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

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

7.2.5 �<�_�j�o�±�g�b�a���d�Z�^�j�Z 

 - �D�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

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

7.2.6 �I�h�\�_�j�g�m�l�v���d�Z�^�j���\�e�_�\�h���\�i�j�Z�\�h 

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

7.2.7 �I�_�j�_�f�_�s�_�g�b�_ 

 
�D�h�f�Z�g�^�Z���©�i�_�j�_�f�_�s�_�g�b�_�ª  �i�_�j�_�f�_�s�Z�_�l�� �b�a�h�[�j�Z�`�_�g�b�_���\�� �Z�d�l�b�\�g�h�f�� �d�Z�^�j�_ (�b�e�b���a�Z�`�Z�l�Z��
�d�e�Z�\�b�r�Z���F) 

7.2.8 �I�h�\�h�j�h�l 

  - �D�h�f�Z�g�^�Z���©�I�h�\�h�j�h�l�ª �i�h�\�h�j�Z�q�b�\�Z�_�l�����b�a�h�[�j�Z�`�_�g�b�_���\���Z�d�l�b�\�g�h�f���d�Z�^�j�_�����b�e�b���a�Z��
�`�Z�l�Z���d�e�Z�\�b�r�Z R) 

�J�_�`�b�f���m�\�_�e�b�q�_�g�b�y���m�f�_�g�v�r�_�g�b�y 

 - �D�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y ���b�e�b���a�Z�`�Z�l�Z���d�e�Z�\�b�r�Z��Z). 
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�I�j�b�� �\�d�e�x�q�_�g�b�b�� �w�l�h�]�h���j�_�`�b�f�Z���i�j�h�b�k�o�h�^�b�l�� �m�^�Z�e�_�g�b�_���i�j�b�[�e�b�`�_�g�b�_���b�a�h�[�j�Z�`�_�g�b�y���\�� �Z�d��
�l�b�\�g�h�f���h�d�g�_���d�Z�^�j�Z. 

7.2.9 �<�h�k�k�l�Z�g�h�\�b�l�v 

 �± �D�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

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

7.2.10 �I�j�b�f�_�g�b�l�v���d���k�_�j�b�b 

 - �D�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

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

7.2.11 �:�\�l�h�f�Z�l�b�q�_�k�d�b 

 - �D�g�h�i�d�Z���g�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y�� 

�D�h�f�Z�g�^�Z �\�u�a�u�\�Z�_�l���Z�\�l�h�f�Z�l�b�q�_�k�d�h�_���i�j�b�f�_�g�_�g�b�_���d���k�_�j�b�b�����k�f�����i�j�_�^�u�^�m�s�b�c���i�m�g�d�l�����\�k�_�o��
�i�j�_�h�[�j�Z�a�h�\�Z�g�b�c���]�_�h�f�_�l�j�b�b�� 
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8 �I�?�Q�:�L�V���B�A�H�;�J�:�@�?�G�B�C 

8.1 �J�?�@�B�F �© �N�H�J�F�B�J�H�<�:�G�B�?���I�E�,�G�D�B�ª 

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

 

8.1.1 �N�h�j�f�b�j�h�\�Z�g�b�_ �g�h�\�h�c���i�e�_�g�d�b�� 

 - �D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y. 

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

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

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

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

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

 

8.1.2 �A�Z�]�j�m�a�b�l�v �i�e�_�g�d�m 

 - �D�g�h�i�d�Z���i�Z�g�_�e�b���m�i�j�Z�\�e�_�g�b�y.   

�W�l�Z���d�g�h�i�d�Z���h�l�h�[�j�Z�`�Z�_�l �h�d�g�h���©�I�Z�i�d�Z���i�e�_�g�h�d�ª �k�h���k�i�b�k�d�h�f���i�e�z�g�h�d�����j�Z�g�_�_���k�h�o�j�Z�g�_�g�g�u�o��
�i�h�e�v�a�h�\�Z�l�_�e�_�f�����n�e�Z�`�h�d���©�h�[�s�b�_�ª���k�[�j�h�r�_�g), �b�e�b���\�k�_�f�b���h�[�s�b�f�b���i�e�_�g�d�Z�f�b���i�h�e�v�a�h�\�Z��
�l�_�e�_�c ���n�e�Z�`�h�d�� �©�h�[�s�b�_�ª �m�k�l�Z�g�h�\�e�_�g������ �I�h�e�v�a�h�\�Z�l�_�e�v�� �\�u�[�b�j�Z�_�l�� �i�e�z�g�d�m���� �i�h�k�e�_ �g�Z��̀Z��
�l�b�y���©�H�d�ª �d�Z�^�j�u���i�e�z�g�d�b���a�Z�]�j�m�`�Z�x�l�k�y���\���h�d�g�h�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 

�H�d�g�h���©�I�Z�i�d�Z���i�e�_�g�h�d�ª  

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

�I�j�b�� �a�Z�]�j�m�a�d�_���i�j�h�]�j�Z�f�f�u���� �f�b�g�m�y�� �J�B�K���� �a�Z�]�j�m�a�d�_�� �i�e�_�g�d�b�� �b�� �i�h�i�u�l�d�_�� �k�h�o�j�Z�g�b�l�v�� �_�_�� �i�j�h��
�]�j�Z�f�f�Z���\�u�^�Z�_�l���k�e�_�^�m�x�s�_�_���h�d�g�h�� 

 

   

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

8.1.3 �K�h�o�j�Z�g�_�g�b�_���i�e�_�g�h�d 

�D�g�h�i�d�Z  - �©�K�h�o�j�Z�g�b�l�v �i�e�_�g�d�m�ª - �k�h�o�j�Z�g�y�_�l���\�� �[�Z�a�_�� �^�Z�g�g�u�o �\�k�_�� �i�Z�j�Z�f�_�l�j�u��
�k�n�h�j�f�b�j�h�\�Z�g�g�h�c���i�e�z�g�d�b���b���\�k�l�Z�\�e�_�g�g�u�_���\���g�_�z �d�Z�^�j�u.  

�D�g�h�i�d�Z  - �©�K�h�o�j�Z�g�b�l�v���i�e�_�g�d�m���d�Z�d���g�h�\�m�x�ª  - �i�h�a�\�h�e�y�_�l���k�h�o�j�Z�g�b�l�v���i�e�_�g�d�m���d�Z�d���g�h��
�\�m�x���\���[�Z�a�_���^�Z�g�g�u�o�� 

 
�I�e�z�g�d�m���f�h�`�g�h���[�m�^�_�l���a�Z�]�j�m�a�b�l�v���b���g�Z�i�_�q�Z�l�Z�l�v���\���^�j�m�]�h�_���\�j�_�f�y�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

8.1.4 �I�_�q�Z�l�v���i�e�_�g�h�d 

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

 

 

�K�i�b�k�h�d���i�j�b�g�l�_�j�h�\  

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

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

 

�H�d�g�h���'�,�&�2�0���i�_�q�Z�l�v�� 

�D�g�h�i�d�Z��  - �©�I�_�q�Z�l�v�ª - �i�h�a�\�h�e�y�_�l�� �g�Z�i�_�q�Z�l�Z�l�v�� �b�a�h�[�j�Z�`�_�g�b�_�� �g�Z�� �[�m�f�Z�]�_���� �I�j�b�� �_�_��
�g�Z�`�Z�l�b�b���i�h�y�\�e�y�_�l�k�y���^�b�Z�e�h�]�h�\�h�_���h�d�g�h���g�Z�k�l�j�h�c�d�b���i�_�q�Z�l�b�����]�^�_���f�h�`�g�h���a�Z�^�Z�l�v���l�b�i���i�j�b�g��
�l�_�j�Z�����^�b�Z�i�Z�a�h�g���i�_�q�Z�l�b�����q�b�k�e�h���d�h�i�b�c���b���i�j . 
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�H�d�g�h���i�_�q�Z�l�b �g�Z �[�m�f�Z�]�m�� 
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9 �B�G�K�L�J�M�F�?�G�L�U 
�<�e�h�`�_�g�g�h�_�� �f�_�g�x���©�B�g�k�l�j�m�f�_�g�l�u�ª �k�h�^�_�j�`�b�l�� �d�h�f�Z�g�^�u�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �n�m�g�d�p�b�c��
�i�j�h�]�j�Z�f�f�u�����l�Z�d�b�o���d�Z�d�� �w�d�k�i�h�j�l���b���i�h�k�u�e�d�Z��DICOM�����i�_�q�Z�l�v���g�Z���[�m�f�Z�]�m���b��DICOM �i�j�b�g�l�_��
�j�u�����k�r�b�\�d�Z���b�a�h�[�j�Z�`�_�g�b�c�����h�i�_�j�Z�p�b�b���^�e�y���k�h�a�^�Z�g�b�y���g�h�\�u�o���k�_�j�b�c���b�a���\�u�[�j�Z�g�g�u�o���d�Z�^�j�h�\��
�b���^�j�m�]�b�_�� 

�>�Z�e�_�_���h�i�b�k�Z�g�u���d�h�f�Z�g�^�u�����\�d�e�x�q�z�g�g�u�_���\���f�_�g�x �©�B�g�k�l�j�m�f�_�g�l�u�ª. 

 
�F�_�g�x���©�B�g�k�l�j�m�f�_�g�l�u�ª 

9.1 �H�L�F�?�L�D�:���H���I�H�E�H�@�?�G�B�B���L�?�E�: 

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

                  
�H�l�f�_�l�d�Z���\���\�b�^�_���k�b�f�\�h�e�Z���©�F�ª��- �b�k�o�h�^�g�u�c��  

�\�b�^���b�a�h�[�j�Z�`�_�g�b�y 
�H�l�f�_�l�d�Z���\���\�b�^�_���k�b�f�\�h�e�Z���©�F�ª��- �b�a�h�[�j�Z�`�_�g�b�_��

�i�h�\�_�j�g�m�l�h���\�h�d�j�m�]���k�\�h�_�c���h�k�b 
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9.2 �N�B�E�V�L�J�:�P�B�Y���B�A�H�;�J�:�@�?�G�B�C 

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

 
�H�d�g�h���n�b�e�v�l�j�Z�p�b�b���b�a�h�[�j�Z�`�_�g�b�c 

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

 
�©�;�u�k�l�j�h�_�ª���i�j�b�f�_�g�_�g�b�_���r�Z�[�e�h�g�Z 



122  
  

�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

9.3 �K�D�:�G�?�J 

 �D�h�f�Z�g�^�Z�� �f�_�g�x�� ���©�B�g�k�l�j�m�f�_�g�l�u | �K�d�Z�g�_�j�ª �i�h�a�\�h�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x�� �\�h�k�i�h�e�v�a�h��
�\�Z�l�v�k�y���k�d�Z�g�_�j�h�f���^�e�y���\�\�h�^�Z���b�a�h�[�j�Z�`�_�g�b�y�� 

9.4 �<�U�;�J�:�L�V���K�D�:�G�?�J 

 �D�h�f�Z�g�^�Z���f�_�g�x�����©�B�g�k�l�j�m�f�_�g�l�u | �<�u�[�j�Z�l�v���k�d�Z�g�_�j�ª �i�h�a�\�h�e�y�_�l���i�h�e�v�a�h�\�Z�l�_�e�x���\�u��
�[�j�Z�l�v���k�d�Z�g�_�j���\���k�e�m�q�Z�_, �\���l�h�f���k�e�m�q�Z�_, �d�h�]�^�Z �\���k�b�k�l�_�f�_���m�k�l�Z�g�h�\�e�_�g�h���g�_�k�d�h�e�v�d�h���k�d�Z�g�_��
�j�h�\�� 

9.5 �<�U�;�J�:�G�G�U�?���B�A�H�;�J�:�@�?�G�B�Y���<���G�H�<�M�X���K�?�J�B�X 

�D�h�f�Z�g�^�Z���f�_�g�x�����©�B�g�k�l�j�m�f�_�g�l�u | �<�u�[�j�Z�g�g�u�_���b�a�h�[�j�Z�`�_�g�b�y���\���g�h�\�m�x���k�_�j�b�x�ª �i�h�a��
�\�h�e�y�_�l�� �i�h�e�v�a�h�\�Z�l�_�e�x�� �h�[�t�_�^�b�g�b�l�v�� �\�� �g�h�\�m�x�� �k�_�j�b�x�� �\�k�_�� �Z�d�l�b�\�g�u�_�� �b�a�h�[�j�Z�`�_�g�b�y���� �I�j�b��
�w�l�h�f�� �g�h�\�Z�y�� �k�_�j�b�y�� �f�h�`�_�l�� �[�u�l�v�� �k�h�o�j�Z�g�_�g�Z�� �\�� �;�>�� �d�Z�d�� �g�h�\�Z�y�� �k�_�j�b�y�� �i�j�b�� �\�u�i�h�e�g�_�g�b�b�� �\��
�d�h�g�l�_�d�k�l�g�h�f���f�_�g�x���k�_�j�b�b���d�h�f�Z�g�^�u���©�H�[�g�h�\�b�l�v���\���;�>�ª. 

9.6 �H�D�G�H���W�D�K�I�H�J�L�:��DICOM  

 �D�h�f�Z�g�^�Z���f�_�g�x�����©�B�g�k�l�j�m�f�_�g�l�u | DICOM �w�d�k�i�h�j�l�ª �h�l�h�[�j�Z�`�Z�_�l���h�d�g�h���^�e�y���w�d�k�i�h�j�l�Z��
�b�a�h�[�j�Z�`�_�g�b�c���\��DICOM �n�h�j�f�Z�l�_�����>�e�y���l�h�]�h���q�l�h�[�u���w�d�k�i�h�j�l�b�j�h�\�Z�l�v���b�a�h�[�j�Z�`�_�g�b�y���g�_�h�[��
�o�h�^�b�f�h�� �i�_�j�_�l�Z�s�b�l�v�� �f�u�r�d�h�c�� �g�m�`�g�u�_�� �k�_�j�b�b�� �\�� �h�[�e�Z�k�l�v�� �^�_�j�_�\�Z�� �w�e�_�f�_�g�l�h�\�� �k�h�o�j�Z�g�y�_��
�f�u�o�� �\��DICOM �n�h�j�f�Z�l�_���� �W�d�k�i�h�j�l�b�j�h�\�Z�g�g�u�_�� �b�a�h�[�j�Z�`�_�g�b�y�� �f�h�]�m�l�� �[�u�l�v�� �a�Z�i�b�k�Z�g�u�� �g�Z��
�^�b�k�d�� �i�j�b�� �i�h�f�h�s�b�� �d�g�h�i�d�b���©�A�Z�i�b�k�v�� �&�'�ª �b�e�b�� �k�d�h�i�b�j�h�\�Z�g�u�� �\�� �\�u�[�j�Z�g�g�m�x�� �i�h�e�v�a�h�\�Z�l�_��
�e�_�f���i�Z�i�d�m���i�j�b���i�h�f�h�s�b���d�g�h�i�d�b �©DICOM �i�Z�i�d�Z�ª. �I�h�e�v�a�h�\�Z�l�_�e�v���f�h�`�_�l���g�Z�`�Z�l�v���g�Z���d�g�h�i��

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

 

 
�H�d�g�h���©�W�d�k�i�h�j�l��DICOM�ª 
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�I�j�b�� �m�k�l�Z�g�h�\�e�_�g�g�h�c���h�l�f�_�l�d�_�� �©�K�[�j�Z�k�u�\�Z�l�v�� �k�_�k�k�b�x�� �a�Z�i�b�k�b�� �i�h�k�e�_�� �a�Z�d�j�u�l�b�y�� �h�d�g�Z�ª �i�j�b��
�k�e�_�^�m�x�s�_�f�� �h�l�d�j�u�l�b�b�� �h�d�g�Z�� �©DICOM �w�d�k�i�h�j�l�ª �^�_�j�_�\�h�� �w�e�_�f�_�g�l�h�\�� �[�m�^�_�l�� �h�q�b�s�_�g�h����
�i�j�b���k�g�y�l�h�c���h�l�f�_�l�d�_���± �k�h�o�j�Z�g�b�l�k�y���i�h�k�e�_�^�g�_�_���a�Z�i�h�e�g�_�g�b�_���^�_�j�_�\�Z���w�e�_�f�_�g�l�h�\���� 

�H�i�p�b�y �©�>�h�[�Z�\�b�l�v��DICOM Viewer �ª �^�h�[�Z�\�e�y�_�l���\���i�j�h�_�d�l���w�d�k�i�h�j�l�Z���i�j�h�]�j�Z�f�f�m���^�e�y���i�j�h��
�k�f�h�l�j�Z�� �w�d�k�i�h�j�l�b�j�h�\�Z�g�g�u�o�� �b�a�h�[�j�Z�`�_�g�b�c���� �A�Z�i�m�k�l�b�l�v�� �i�j�h�k�f�h�l�j�� �f�h�`�g�h�� �[�m�^�_�l�� �k�� �i�h�f�h��
�s�v�x���b�k�i�h�e�g�y�_�f�h�]�h���n�Z�c�e�Z �©DICOM.exe�ª���\���i�Z�i�d�_���i�j�h�_�d�l�Z�����b�e�b���g�Z���a�Z�i�b�k�Z�g�g�h�f��CD �^�b�k��
�d�_�� 

�H�i�p�b�y���©�>�h�[�Z�\�e�y�l�v��JPEG �n�Z�c�e�u�� �d�� �k�_�k�k�b�b�ª �h�i�j�_�^�_�e�y�_�l���� �[�m�^�m�l�� �e�b�� �k�h�a�^�Z�g�u�� �b�� �a�Z�i�b��
�k�Z�g�u���\���i�j�h�_�d�l���d�h�i�b�b���b�a�h�[�j�Z�`�_�g�b�c���\���n�h�j�f�Z�l�_��JPEG�����W�l�b���d�h�i�b�b���k�h�o�j�Z�g�y�x�l�k�y���\���i�Z�i�d�m��
�©JPEG�ª���\���i�Z�i�d�_���i�j�h�_�d�l�Z�����b�e�b���g�Z���a�Z�i�b�k�Z�g�g�h�f��CD �^�b�k�d�_�� 

9.7 �I�?�Q�:�L�V���G�:���;�M�F�:�=�M 

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

 

 
�H�d�g�h���©�I�_�q�Z�l�v�ª 

 

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

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



124  
  

�F�I���G�I�N���©�=�:�F�F�:�F�?�>-�I�ª  �I�j�h�]�j�Z�f�f�Z���:�J�F���\�j�Z�q�Z-�^�b�Z�]�g�h�k�l�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª���^�e�y���\�b�a�m�Z�e�b�a�Z�p�b�b�� 
                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 
�H�d�g�h���i�j�_�^�\�Z�j�b�l�_�e�v�g�h�]�h���i�j�h�k�f�h�l�j�Z 
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10 �I�?�Q�:�L�V���G�:���Q�:�K�L�V���K�L�J�:�G�B�P�U 
�D�h�f�Z�g�^�Z���f�_�g�x�����©�B�g�k�l�j�m�f�_�g�l�u | �I�_�q�Z�l�v �g�Z���q�Z�k�l�v���k�l�j�Z�g�b�p�u�ª �^�Z�_�l���\�h�a�f�h�`�g�h�k�l�v��
�j�Z�k�i�_�q�Z�l�Z�l�v�� �b�a�h�[�j�Z�`�_�g�b�_���g�Z���[�m�f�Z�]�_���i�h���\�u�[�j�Z�g�g�h�f�m���r�Z�[�e�h�g�m���� �G�Z�i�j�b�f�_�j���� �i�j�b�� �\�u�[�h��
�j�_�� �r�Z�[�e�h�g�Z�� �©�<�_�j�o�g�y�y�� �l�j�_�l�v�ª���� �b�a�h�[�j�Z�`�_�g�b�_�� �j�Z�k�i�_�q�Z�l�Z�_�l�k�y�� �g�Z�� �������� �q�Z�k�l�b�� �\�� �\�_�j�o�g�_�c��
�q�Z�k�l�b���[�m�f�Z�`�g�h�]�h���e�b�k�l�Z�� 

 

 
�H�d�g�h���©�I�_�q�Z�l�v���g�Z���q�Z�k�l�v���k�l�j�Z�g�b�p�u�ª 

 

10.1 DICOM �I�?�Q�:�L�V 

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

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

 
�H�d�g�h���©DICOM �i�_�q�Z�l�v�ª 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

10.2 �H�Q�?�J�?�>�V��DICOM �I�?�Q�:�L�B 

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

 

 
�H�d�g�h���h�q�_�j�_�^�b��DICOM �i�_�q�Z�l�b 

 

10.3 DICOM �I�?�J�?�>�:�Q�: 

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

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

�D�h�f�Z�g�^�Z�� �f�_�g�x�� ���©�B�g�k�l�j�m�f�_�g�l�u | DICOM �i�_�j�_�^�Z�q�Z��| �I�_�j�_�^�Z�q�Z�� �\�u�^�_�e�_�g�g�u�o�� �k�_��
�j�b�c�ª �i�h�a�\�h�e�y�_�l���i�_�j�_�^�Z�l�v���Z�d�l�b�\�g�m�x���k�_�j�b�x���b�a�h�[�j�Z�`�_�g�b�c�� 
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                                                                                                             �b���h�[�j�Z�[�h�l�d�b����D/3D �b�a�h�[�j�Z�`�_�g�b�c�����J�m�d�h�\�h�^�k�l�\�h���h�i�_�j�Z�l�h�j�Z��  

 
�H�d�g�h��DICOM �i�_�j�_�^�Z�q�b 

10.4 �H�Q�?�J�?�>�V���I�H�K�U�E�D�B��DICOM 

 �D�h�f�Z�g�^�Z���f�_�g�x�����©�B�g�k�l�j�m�f�_�g�l�u | �H�q�_�j�_�^�v���i�h�k�u�e�d�b��DICOM�ª �i�h�a�\�h�e�y�_�l���i�h�e�v�a�h�\�Z��
�l�_�e�x���m�\�b�^�_�l�v���k�l�Z�l�m�k���i�_�j�_�k�u�e�d�b���b�a�h�[�j�Z�`�_�g�b�c���g�Z���k�_�j�\�_�j��DICOM. 

10.5 �A�:�=�J�M�A�D�:���:�(�%���3�$�&�6���I�:�D�?�L�: 

�D�h�f�Z�g�^�Z���f�_�g�x���©�B�g�k�l�j�m�f�_�g�l�u���_���A�Z�]�j�m�a�d�Z��WEB Pacs �i�Z�d�_�l�Z�ª���^�Z�_�l���\�h�a�f�h�`�g�h�k�l�v���a�Z��
�]�j�m�a�d�b�� �b�a�h�[�j�Z�`�_�g�b�c�� �b�a�� �[�Z�a�u�� �^�Z�g�g�u�o�� �i�h�� �d�Z�g�Z�e�Z�f��MAN/WAN���� �\�� �k�e�m�q�Z�_�� �j�Z�[�h�l�u�� �i�j�h��
�]�j�Z�f�f�u�� �©�=�Z�f�f�Z�� �F�m�e�v�l�b�\�h�d�k�� �>���ª�� �\�g�_�� �e�h�d�Z�e�v�g�h�c�� �k�_�l�b�� �h�j�]�Z�g�b�a�Z�p�b�b�� ���g�Z�i�j�b�f�_�j�� �^�e�y��
�^�h�k�l�m�i�Z���d���Z�j�o�b�\�m���\�h���\�j�_�f�y���d�h�f�Z�g�^�b�j�h�\�d�b���b�e�b���b�a���^�h�f�Z). 

 
�H�d�g�h���a�Z�]�j�m�a�d�b��WEB Pacs  �i�Z�d�_�l�Z 

10.6 �K�R�B�<�D�:���B�A�H�;�J�:�@�?�G�B�C 

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

 
�H�d�g�h���©�K�r�b�\�d�Z���b�a�h�[�j�Z�`�_�g�b�c�ª 
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11 �G�:�K�L�J�H�C�D�:���:�<�L�H�F�:�L�B�A�B�J�H�<�:�G�G�H�=�H���J�:�;�H�Q�?�=�H��
�F�?�K�L�: 

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

 �>�Z�e�_�_���h�i�b�k�Z�g�u���a�Z�d�e�Z�^�d�b�����\�d�e�x�q�z�g�g�u�_���\���^�b�Z�e�h�] �©�I�Z�j�Z�f�_�l�j�u�ª: 

11.1 �B�A�F�?�J�?�G�B�Y 

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

 
�A�Z�d�e�Z�^�d�Z���©�B�a�f�_�j�_�g�b�y�ª 

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

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

 

11.2 �I�J�H�K�F�H�L�J 

 

 

�A�Z�d�e�Z�^�d�Z���©�I�j�h�k�f�h�l�j�ª 

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

�x �R�j�b�n�l���h�l�h�[�j�Z�`�Z�_�f�h�c���b�g�n�h�j�f�Z�p�b�b���g�Z���h�d�g�Z�o�����h�\�_�j�e�_�b�� 
�x �P�\�_�l���l�_�d�k�l�Z���g�Z���h�d�g�Z�o 
�x �J�Z�a�f�_�j���^�_�e�_�g�b�c���g�Z���r�d�Z�e�Z�o 
�x �P�\�_�l���r�d�Z�e 
�x �R�Z�]���f�Z�k�r�l�Z�[�b�j�h�\�Z�g�b�y���i�j�b���]�_�h�f�_�l�j�b�q�_�k�d�b�o���i�j�_�h�[�j�Z�a�h�\�Z�g�b�y�o 
�x �P�\�_�l���b���l�h�e�s�b�g�m���j�Z�f�d�b���\�h�d�j�m�]���Z�d�l�b�\�g�h�]�h���h�d�g�Z 
�x �J�Z�a�f�_�j���m�f�_�g�v�r�_�g�g�u�o���b�a�h�[�j�Z�`�_�g�b�c���\���i�Z�g�_�e�b���a�Z�]�j�m�`�_�g�g�u�o���b�a�h�[�j�Z�`�_�g�b�c 
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�x �Q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�v���f�u�r�b���i�j�b���b�a�f�_�g�_�g�b�b���/�8�7�����y�j�d�h�k�l�b���d�h�g�l�j�Z�k�l�Z���� 

�x �K�i�h�k�h�[���k�h�j�l�b�j�h�\�d�b���k�_�j�b�c���\���g�b�`�g�_�c���i�Z�g�_�e�b���a�Z�]�j�m�`�_�g�g�u�o���b�a�h�[�j�Z�`�_�g�b�c�� 
o �I�Z�p�b�_�g�l-�I�h�k�_�s�_�g�b�_ 
o �I�Z�p�b�_�g�l 

o �I�Z�p�b�_�g�l- �F�h�^�Z�e�v�g�h�k�l�v 

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

�]�j�Z�f�f�u �©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª�� 

11.3 �B�F�I�H�J�L���W�D�K�I�H�J�L 

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

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

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

�a�Z�d�j�u�l�b�b���h�d�g�Z���©�W�d�k�i�h�j�l��DICOM�ª�� 
�x �K�h�a�^�Z�g�b�_���d�h�i�b�c���d�Z�^�j�h�\���b�a�h�[�j�Z�`�_�g�b�c���\���n�h�j�f�Z�l�_��JPEG �i�j�b��DICOM �w�d�k�i�h�j�l�_. 

 

�A�Z�d�e�Z�^�d�Z���©�B�f�i�h�j�l���w�d�k�i�h�j�l�ª  

11.4 �>�H�I�H�E�G�B�L�?�E�V�G�U�?���G�:�K�L�J�H�C�D�B 

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

�x �I�Z�g�_�e�v�� �m�i�j�Z�\�e�_�g�b�y�� �i�h�y�\�e�y�_�l�k�y�� �i�j�b�� �g�Z�`�Z�l�b�b�� �g�Z�� �d�e�Z�\�b�r�m�� �©F11�ª���� �I�j�b�� �i�h�\�l�h�j��
�g�h�f���g�Z�`�Z�l�b�b���i�j�h�b�k�o�h�^�b�l���k�d�j�u�l�b�_���i�Z�g�_�e�b�� 

 
�A�Z�d�e�Z�^�d�Z���©�>�h�i�h�e�g�b�l�_�e�v�g�u�_���g�Z�k�l�j�h�c�d�b�ª 

11.5 DICOM �O�J�:�G�B�E�B�S�? 

�>�Z�g�g�Z�y�� �a�Z�d�e�Z�^�d�Z�� �i�h�a�\�h�e�y�_�l�� �h�i�j�_�^�_�e�b�l�v�� �o�j�Z�g�b�e�b�s�_��DICOM �^�Z�g�g�u�o �g�Z�� �e�h�d�Z�e�v�g�h�f��
�b�e�b�� �k�_�l�_�\�h�f�� �^�b�k�d�_���� �i�h�e�m�q�_�g�g�u�o�� �k�� �b�k�l�h�q�g�b�d�h�\��DICOM Q/R �b�e�b�� �b�a�� �^�j�m�]�b�o�� �b�k�l�h�q�g�b�d�h�\. 
�I�j�b���w�l�h�f���f�h�`�g�h���\�u�[�j�Z�l�v���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���o�j�Z�g�_�g�b�y���n�Z�c�e�h�\���b���i�j�h�b�g�^�_�d�k�b�j�h�\�Z�l�v��
�e�x�[�h�c���d�Z�l�Z�e�h�]���k��DICOM �^�Z�g�g�u�f�b���^�e�y���i�h�k�e�_�^�m�x�s�_�]�h���b�k�i�h�e�v�a�h�\�Z�g�b�y���\���e�h�d�Z�e�v�g�h�c���[�Z��
�a�_�� �^�Z�g�g�u�o�� ���i�j�h�k�f�h�l�j�� �e�h�d�Z�e�v�g�h�c�� �[�Z�a�u�� �^�Z�g�g�u�o�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �b�a�� �f�_�g�x���©�N�Z�c�e | �E�h��
�d�Z�e�v�g�h�_��DICOM �o�j�Z�g�b�e�b�s�_�ª). 

 
�A�Z�d�e�Z�^�d�Z���©DICOM �o�j�Z�g�b�e�b�s�_�ª 
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11.6 DICOM Q/R 

�I�j�h�]�j�Z�f�f�Z���©�=�Z�f�f�Z���F�m�e�v�l�b�\�h�d�k���>���ª �b�f�_�_�l���\�h�a�f�h�`�g�h�k�l�v���a�Z�i�j�Z�r�b�\�Z�l�v��DICOM �^�Z�g�g�u�_��
�k���\�g�_�r�g�b�o��DICOM �b�k�l�h�q�g�b�d�h�\�����\�u�k�l�m�i�Z�x�s�b�o �\���j�h�e�b��Query/Retrieve �k�_�j�\�_�j�Z�� 

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

�x �I�h�e�_���©�B�f�y�ª�����A�^�_�k�v���g�_�h�[�o�h�^�b�f�h���m�d�Z�a�Z�l�v���i�j�h�b�a�\�h�e�v�g�h�_���g�Z�b�f�_�g�h�\�Z�g�b�_��Q/R �k�_�j��
�\�_�j�Z 

�x �I�h�e�_���©AETitle�ª�����<���w�l�h�f���i�h�e�_���m�d�Z�a�u�\�Z�_�l�k�y��AETitle Q/R �k�_�j�\�_�j�Z 

�x �<���i�h�e�_���©�:�^�j�_�k�ª���m�d�Z�a�u�\�Z�_�l�k�y��IP �Z�^�j�_�k��Q/R �k�_�j�\�_�j�Z 

�x �<���i�h�e�_���©�I�h�j�l�ª���a�Z�^�Z�_�l�k�y���i�h�j�l��Q/R �k�_�j�\�_�j�Z 

�x �I�h�e�_���©�L�Z�c�f�Z�m�l�ª���h�i�j�_�^�_�e�y�_�l���l�Z�c�f�Z�m�l���i�h�^�d�e�x�q�_�g�b�y���d��Q/R �k�_�j�\�_�j�m�����I�h���m�f�h�e�q�Z��
�g�b�x���m�k�l�Z�g�Z�\�e�b�\�Z�_�l�k�y���a�g�Z�q�_�g�b�_���\���������k�_�d�m�g�^ 

�x �I�h�e�_�� �©Use MOVE�ª�� �\�d�e�x�q�Z�_�l C-MOVE �f�_�l�h�^�� �i�h�e�m�q�_�g�b�y��DICOM �^�Z�g�g�u�o�� ���i�j�b��
�m�k�l�Z�g�h�\�e�_�g�g�h�f�� �n�e�Z�`�d�_������ �>�Z�g�g�u�c�� �f�_�l�h�^�� �^�h�e�`�_�g�� �i�h�^�^�_�j�`�b�\�Z�l�v�k�y��Q/R �k�_�j�\�_��
�j�h�f���� �i�j�b�� �w�l�h�f�� �\�� �g�Z�k�l�j�h�c�d�Z�o�� �k�_�j�\�_�j�Z�� �g�_�h�[�o�h�^�b�f�h�� �m�d�Z�a�Z�l�v�� �i�h�e�m�q�Z�l�_�e�y�� ���\�� �� �k�e�m��
�q�Z�_���b�k�i�h�e�v�a�h�\�Z�g�b�y���\���d�Z�q�_�k�l�\�_���b�k�l�h�q�g�b�d�Z���:�J�F���©�=�Z�f�f�Z�����F�m�e�v�l�b�\�h�d�k���>���ª���g�Z���d�h��
�l�h�j�h�f���m�k�l�Z�g�h�\�e�_�g�Z���i�j�h�]�j�Z�f�f�Z�����g�_�h�[�o�h�^�b�f�h���g�Z���k�_�j�\�_�j�_���m�d�Z�a�Z�l�v��IP �Z�^�j�_�k�����i�h�j�l��
�b��AETitle �d�h�f�i�v�x�l�_�j�Z���� �<�� �j�_�`�b�f�_��C-MOVE �i�j�h�]�j�Z�f�f�Z�� �©�=�Z�f�f�Z�� �F�m�e�v�l�b�\�h�d�k�� �>���ª��
�b�g�b�p�b�Z�e�b�a�b�j�m�_�l���a�Z�i�j�h�k���d��Q/R �k�_�j�\�_�j�m�����a�Z�l�_�f���k�_�j�\�_�j���k�h�a�^�Z�_�l���g�h�\�h�_���i�h�^�d�e�x�q�_��
�g�b�_�� �d�� �k�_�j�\�b�k�Z�f�� �:�J�F�� �b�� �g�Z�q�b�g�Z�_�l�� �i�_�j�_�^�Z�q�m�� �^�Z�g�g�u�o���� �?�k�e�b�� �n�e�Z�`�h�d�� �g�_�� �m�k�l�Z�g�h�\��
�e�_�g�����b�k�i�h�e�v�a�m�_�l�k�y���f�_�l�h�^���i�h�e�m�q�_�g�b�y��C-GET �b���k�_�j�\�_�j���k�h�a�^�Z�_�l �g�h�\�h�_���i�h�^�d�e�x�q�_��
�g�b�_���d���k�_�j�\�b�k�Z�f���:�J�F���b���g�Z�q�b�g�Z�_�l���i�_�j�_�^�Z�q�m���^�Z�g�g�u�o�����b�k�i�h�e�v�a�m�y���^�e�y���i�h�^�d�e�x�q�_�g�b�y��
IP �Z�^�j�_�k���b�k�o�h�^�y�s�_�]�h���k�h�_�^�b�g�_�g�b�y�� 

�x �I�h�e�_�� �©MOVE Destination�ª�� �a�Z�i�h�e�g�y�_�l�k�y�� �\�� �k�e�m�q�Z�_�� �Z�d�l�b�\�g�h�]�h�� �j�_�`�b�f�Z�� �©Use 
MOVE�ª���� �<�� �^�Z�g�g�h�f�� �i�h�e�_�� �g�_�h�[�o�h�^�b�f�h�� �m�d�Z�a�Z�l�v��AETitle �i�h�e�m�q�Z�l�_�e�y��DICOM �^�Z�g��
�g�u�o���� �<�� �k�e�m�q�Z�_���� �_�k�e�b�� �i�h�e�m�q�Z�l�_�e�_�f�� �y�\�e�y�x�l�k�y�� �k�_�j�\�b�k�u���i�j�h�]�j�Z�f�f�u �©�=�Z�f�f�Z����
�F�m�e�v�l�b�\�h�d�k���>���ª�����g�_�h�[�o�h�^�b�f�h���m�d�Z�a�Z�l�v���_�]�h��AETitle.  

�I�h�k�e�_���h�i�j�_�^�_�e�_�g�b�y���b�k�l�h�q�g�b�d�Z����-�h�\����DICOM Q/R �f�h�`�g�h���g�Z�q�Z�l�v���a�Z�i�j�h�k��DICOM �^�Z�g�g�u�o��
�k���i�h�f�h�s�v�x���d�h�f�Z�g�^�u���]�e�Z�\�g�h�]�h���f�_�g�x���©�N�Z�c�e | �B�f�i�h�j�l�� DICOM Q/R�ª. 
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�A�Z�d�e�Z�^�d�Z���©DICOM Q/R�ª 

11.7 DICOM- �I�J�B�G�L�?�J�U 

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

 

�A�Z�d�e�Z�^�d�Z���©DICOM �I�j�b�g�l�_�j�u�ª  

11.8 �I�J�H�N�B�E�B���I�J�H�K�F�H�L�J�: 

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

11.9 �J�:�A�;�B�<�D�:���I�H���F�H�>�:�E�V�G�H�K�L�B 

�A�Z�d�e�Z�^�d�Z�� �©�J�Z�a�[�b�\�d�Z�� �i�h�� �f�h�^�Z�e�v�g�h�k�l�b�ª�� �i�h�a�\�h�e�y�_�l�� �n�h�j�f�b�j�h�\�Z�l�v�� �j�Z�a�[�b�\�d�m�� �h�k�g�h�\�g�h�]�h��
�h�d�g�Z�����\���a�Z�\�b�k�b�f�h�k�l�b���h�l���f�h�^�Z�e�v�g�h�k�l�b���b�a�h�[�j�Z�`�_�g�b�y����CT, MR, US �b���^�j���� 

�B�f�_�_�l�k�y���\�h�a�f�h�`�g�h�k�l�v�� �a�Z�^�Z�l�v���^�j�m�]�b�_ �f�h�^�Z�e�v�g�h�k�l�b���b���j�Z�a�[�b�\�d�m���^�e�y���g�b�o. 
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�A�Z�d�e�Z�^�d�Z���©�J�Z�a�[�b�\�d�Z���i�h���f�h�^�Z�e�v�g�h�k�l�b�ª  

11.10 �<�B�>�?�H�<�<�H�> 

 

�A�Z�d�e�Z�^�d�Z���©�\�b�^�_�h�\�\�h�^�ª  

 

�<���h�d�g�_�����a�Z�^�Z�_�l�k�y���l�b�i���^�j�Z�c�\�_�j�Z�����i�Z�j�Z�f�_�l�j�u���^�j�Z�c�\�_�j�Z�����d�w�r���\�h�k�k�l�Z�g�h�\�e�_�g�b�y��- �d�h�e�b�q�_��
�k�l�\�h�� �^�g�_�c�� �o�j�Z�g�_�g�b�y�� �\�� �i�Z�f�y�l�b�� �d�h�f�i�v�x�l�_�j�Z�� �g�_�k�h�o�j�Z�g�_�g�g�u�o�� �\�� �[�Z�a�m�� �^�Z�g�g�u�o�� �b�a�h�[�j�Z�`�_��
�g�b�c���� �d�g�h�i�d�Z�� �m�i�j�Z�\�e�_�g�b�y�� �i�_�^�Z�e�v�x�� �\�b�^�_�h�\�\�h�^�Z���� �f�h�^�Z�e�v�g�h�k�l�v�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �l�b�i�� �^�b�Z��
�]�g�h�k�l�b�q�_�k�d�h�]�h���i�j�b�[�h�j�Z�����Z���l�Z�d�`�_���g�Z�k�l�j�h�c�d�b���d�h�f�i�j�_�k�k�b�b���^�Z�g�g�u�o. 
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11.11 �I�?�Q�:�L�V���G�:���I�E�?�G�D�M 

 
�A�Z�d�e�Z�^�d�Z���©�I �_�q�Z�l�v���g�Z���i�e�_�g�d�m�ª  

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

11.12 �I�:�J�:�F�?�L�J�U���J�?�@�B�F�:����D 

�A�Z�d�e�Z�^�d�Z��Mode 3D Settings  �k�h�^�_�j�`�b�l�� �\�� �k�_�[�_�� �g�Z�k�l�j�h�c�d�b�� �j�_�`�b�f�Z�� ��D. �I�h�a�\�h�e�y�_�l��
�g�Z�k�l�j�Z�b�\�Z�l�v���l�Z�d�b�_���i�Z�j�Z�f�_�l�j�u���d�Z�d�� 

�x �J�Z�a�j�_�r�_�g�b�_ 3D �d�m�[�Z 

�x �H�l�h�[�j�Z�`�_�g�b�_���h�\�_�j�e�_�_�\ 

�x �D�Z�q�_�k�l�\�h���\�b�a�m�Z�e�b�a�Z�p�b�b�� 

 

�A�Z�d�e�Z�^�d�Z �©�0�R�G�H�����'���6�H�W�W�L�Q�J�V�ª 
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12 �B�F�I�H�J�L DICOM Q/R 

12.1 �B�G�L�?�J�N�?�C�K���H�D�G�:���A�:�I�J�H�K�: 

�D�h�f�Z�g�^�Z���f�_�g�x�����©�N�Z�c�e | �B�f�i�h�j�l�� DICOM Q/R�ª �i�h�a�\�h�e�y�_�l���^�_�e�Z�l�v���a�Z�i�j�h�k�u���g�Z���i�h�e�m�q�_��
�g�b�_��DICOM �^�Z�g�g�u�o�� �k�� �\�g�_�r�g�b�o��DICOM �b�k�l�h�q�g�b�d�h�\���� �G�Z�k�l�j �h�c�d�Z�� �b�k�l�h�q�g�b�d�h�\�� ��DICOM 
�k�_�j�\�_�j�h�\�����h�i�b�k�u�\�Z�_�l�k�y���\���j�Z�a�^�_�e�_��9.6. 

 

 
�H�d�g�h���©DICOM Q/R�ª 

 

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

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

�x �N�B�H���i�Z�p�b�_�g�l�Z 

�x �G�h�f�_�j���^�h�k�l�m�i�Z 

�x ID �i�Z�p�b�_�g�l�Z 

�x �N�B�H���\�j�Z�q�Z�����i�j�h�\�h� �̂b�\�r�_�]�h���b�k�k�e�_�^�h�\�Z�g�b�_ 

�x �D�h�f�f�_�g�l�Z�j�b�c 

�x �I�_�j�b�h�^�� 

�x �F�h�^�Z�e�v�g�h�k�l�v 

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

�<�� �i�h�e�_�� �©�B�k�l�h�q�g�b�d�ª�� �i�h�e�v�a�h�\�Z�l�_�e�v�� �f�h�`�_�l�� �\�u�[�j�Z�l�v��DICOM �b�k�l�h�q�g�b�d���� �d�� �d�h�l�h�j�h�f�m�� �\�u��

�i�h�e�g�y�x�l�k�y�� �a�Z�i�j�h�k�u���� �?�k�e�b���g�Z�`�Z�l�v�� �g�Z���d�g�h�i�d�m�� �j�y�^�h�f�� �k�� �h�i�p�b�_�c���\�u�[�h�j�Z���b�k�l�h�q�g�b�d�Z����
�h�l�d�j�h�_�l�k�y���h�d�g�h���i�Z�j�Z�f�_�l�j�h�\��DICOM Q/R�����]�^�_�����i�h���Z�g�Z�e�h�]�b�b���k���a�Z�d�e�Z�^�d�h�c���©�I�Z�j�Z�f�_�l�j�u��| 
DICOM Q/R�ª�����f�h�`�g�h���\���h�i�_�j�Z�l�b�\�g�h�f���j�_�`�b�f�_���^�h�[�Z�\�e�y�l�v�����b�a�f�_�g�y�l�v���b���m�^�Z�e�y�l�v���b�k�l�h�q�g�b��
�d�b��DICOM.  

 
�M�i�j�Z�\�e�_�g�b�_���b�k�l�h�q�g�b�d�Z�f�b��DICOM Q/R 

 

 

12.2 �<�U�I�H�E�G�?�G�B�?���A�:�I�J�H�K�H�< 

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

1. �<�u�[�j�Z�l�v��DICOM �b�k�l�h�q�g�b�d; 

2. �<�\�_�k�l�b���i�Z�j�Z�f�_�l�j�u���a�Z�i�j�h�k�Z; 

3. �G�Z�`�Z�l�v���g�Z���d�g�h�i�d�m���©�B�k�d�Z�l�v�ª; 

4. �<�u�[�j�Z�l�v���b�k�k�e�_�^�h�\�Z�g�b�_���g�m�`�g�h�]�h���i�Z�p�b�_�g�l�Z�����s�_�e�d�g�m�\���e�_�\�h�c���d�g�h�i�d�h�c���f�u�r�b; 

5. �<�u�[�j�Z�l�v���b���a�Z�]�j�m�a�b�l�v���g�m�`�g�m�x���k�_�j�b�x���^�\�h�c�g�u�f���d�e�b�d�h�f���e�_�\�h�c���d�g�h�i�d�h�c �f�u�r�b�� 
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�A�Z�i�j�h�k���d��DICOM �b�k�l�h�q�g�b�d�m 


