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�I�:�J�D�1�G�=�B���Y�D���H�;�
�/�D�L�B���=�M�F�:�G�1�A�:�P�1�2�� 

�F�1�K�V�D�H�=�H���K�?�J�?�>�H�<�B�S�: 
 
�:�g�h�l�Z�p�•�y�� �m �j�h�[�h�l�•���j�h�a�]�e�y�g�m�l�h���l�_�j�f�•�g�h�e�h�]�•�y���^�h�k�e�•�^�`�_�g�g�y�����D�h�g�d�j�_�l�b�a�h�\�Z�g�h��

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

�D�e�x�q�h�\�•�� �k�e�h�\�Z�� �l�j�Z�g�k�i�h�j�l�g�Z�� �•�g�n�j�Z�k�l�j�m�d�l�m�j�Z�� �f�•�k�l�Z���� �i�Z�j�d�•�g�]�b����
�l�j�Z�g�k�i�h�j�l�g�b�c���a�Z�k�•�[�����Z�\�l�h�f�h�[�•�e�•�a�Z�p�•�y�� 

 
�<���^�Z�g�b�c �q�Z�k�� �f�•�k�v�d�_�� �k�_�j�_�^�h�\�b�s�_�� �y�\�e�y�}�� �k�h�[�h�x�� �k�d�e�Z�^�g�m�� �[�Z�]�Z�l�h�j�•�\�g�_�\�m��

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

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

�F�_�l�Z���^�Z�g�h�€ �j�h�[�h�l�b���± �j�h�a�]�e�y�g�m�l�b���n�h�j�f�m�\�Z�g�g�y���i�Z�j�d�•�g�]�•�\���y�d���h�[�¶�}�d�l�•�\���k�l�Z�e�h�]�h��
�j�h�a�\�b�l�d�m���f�•�k�v�d�h�]�h���k�_�j�_�^�h�\�b�s�Z�� 

�A�Z�^�Z�q�•���^�h�k�e�•�^�`�_�g�g�y�� 
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1. �<�b�y�\�b�l�b�� �l�b�i�h�e�h�]�•�q�g�•�� �h�k�h�[�e�b�\�h�k�l�•�� �•�� �n�Z�d�l�h�j�b���� �s�h�� �\�i�e�b�\�Z�x�l�v�� �g�Z��
�n�h�j�f�m�\�Z�g�g�y���Z�j�o�•�l�_�d�l�m�j�b���i�Z�j�d�•�g�]�•�\�� 

2. �<�b�a�g�Z�q�b�l�b���k�i�_�p�b�n�•�d�m���€�o���n�h�j�f�m�\�Z�g�g�y���� 
�:�g�Z�e�•�a�� �n�h�j�f�m�\�Z�g�g�y�� �Z�j�o�•�l�_�d�l�m�j�g�h�]�h�� �k�_�j�_�^�h�\�b�s�Z�� �i�Z�j�d�•�g�]�•�\�� �^�h�a�\�h�e�b�\��

�\�k�l�Z�g�h�\�b�l�b���� �s�h�� �€�o�� �h�k�g�h�\�g�b�f�� �n�Z�d�l�h�j�h�f���� �s�h�� �\�i�e�b�\�Z�}�� �}�� �Z�j�o�•�l�_�d�l�m�j�g�h-
�f�•�k�l�h�[�m�^�•�\�g�b�c�� 

�<�•�g�� �\�b�a�g�Z�q�Z�}�� �o�Z�j�Z�d�l�_�j�� �j�h�a�l�Z�r�m�\�Z�g�g�y�� �i�Z�j�d�•�g�]�•�\�� �\�� �k�l�j�m�d�l�m�j�•�� �f�•�k�l�Z�� �l�Z�� �€�o��
�h�[�¶�}�f�g�h-�i�j�h�k�l�h�j�h�\�m���d�h�f�i�h�a�b�p�•�x�����>��;9;10;13] 

�G�Z�� �i�h�q�Z�l�d�m�� �O�O�1�� �k�l�h�e�•�l�l�y�� �\�� �g�Z�c�[�•�e�v�r�b�o�� �f�•�k�l�Z�o�� �a�^�•�c�k�g�x�}�l�v�k�y�� �i�h�_�l�Z�i�g�_��
�a�h�g�m�\�Z�g�g�y�� �f�•�k�v�d�h�]�h�� �k�_�j�_�^�h�\�b�s�Z���� �I�h�y�k�g�_�� �a�h�g�m�\�Z�g�g�y�� �o�Z�j�Z�d�l�_�j�b�a�m�}�� �•�g�l�_�g�k�b�\�g�•�k�l�v��
�\�b�d�h�j�b�k�l�Z�g�g�y�� �f�•�k�v�d�b�o�� �l�_�j�b�l�h�j�•�c���� �k�l�m�i�•�g�v�� �g�Z�k�b�q�_�g�h�k�l�•�� �€�€�� �j�•�a�g�b�f�b�� �n�m�g�d�p�•�y�f�b���� �M��
�f�•�k�v�d�h�f�m���k�_�j�_�^�h�\�b�s�•���a�
�y�\�b�e�b�k�y���l�Z�d�•���a�h�g�b�� 

- �p�_�g�l�j�Z�e�v�g�Z�� 
- �k�_�j�_�^�b�g�g�Z�����i�j�b�d�h�j�^�h�g�g�Z���a���p�_�g�l�j�h�f���� 
- �i�_�j�b�n�_�j�•�c�g�Z�� 
- �\�•�^�^�Z�e�_�g�Z���i�_�j�b�n�_�j�•�c�g�Z�� 
�P�_�g�l�j�Z�e�v�g�Z�� �a�h�g�Z �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y�� �\�b�k�h�d�h�x�� �d�h�g�p�_�g�l�j�Z�p�•�}�x��

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

�K�_�j�_�^�b�g�g�Z�� �a�h�g�Z �f�Z�}�� �s�•�e�v�g�•�k�l�v�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y�� �•�� �•�g�l�_�g�k�b�\�g�•�k�l�v�� �h�k�\�h�}�g�g�y��
�f�_�g�r�_�����g�•�`���\���p�_�g�l�j�Z�e�v�g�•�c���a�h�g�•�����Z�e�_���[�•�e�v�r�_���g�•�`���g�Z���i�_�j�b�n�_�j�•�€�����1�g�h�^�• �\���€�€���k�l�j�m�d�l�m�j�m��
�\�d�e�x�q�Z�x�l�v�k�y�� �•�k�l�h�j�b�q�g�•�� �i�Z�f�
�y�l�g�b�d�b�� �•�� �\�� �p�v�h�f�m�� �\�b�i�Z�^�d�m�� �•�g�l�_�g�k�b�\�g�•�k�l�v�� �€�€��
�\�•�^�\�•�^�m�\�Z�g�h�k�l�•���a�j�h�k�l�Z�}���\���a�\�
�y�a�d�m���a���l�m�j�b�k�l�b�q�g�b�f�b���i�h�l�h�d�Z�f�b�� �P�y���a�h�g�Z�����y�d���i�j�Z�\�b�e�h����
�\�d�e�x�q�Z�}���\���k�\�h�x���k�l�j�m�d�l�m�j�m���i�Z�j�d�•�g�]�b�� 

�I�_�j�b�n�_�j�•�y �± �l�_�j�b�l�h�j�•�y�� �f�•�k�l�Z���� �^�e�y�� �y�d�h�€�� �o�Z�j�Z�d�l�_�j�g�Z�� �g�Z�c�f�_�g�r�Z �s�•�e�v�g�•�k�l�v�� �•��
�g�b�a�v�d�b�c�� �g�Z�[�•�j�� �n�m�g�d�p�•�c���� �a�\�
�y�a�h�d�� �a�� �p�_�g�l�j�h�f���m�k�d�e�Z�^�g�_�g�b�c���� �g�Z�c�f�_�g�r�� �\�•�^�^�Z�e�_�g�Z��
�i�_�j�b�n�_�j�•�y���•�g�l�_�g�k�b�\�g�h���h�k�\�h�}�g�Z���a���f�•�g�•�f�Z�e�v�g�b�f���g�Z�[�h�j�h�f���n�m�g�d�p�•�c���� 

�G�Z�� �a�f�•�g�m�� �d�h�g�n�•�]�m�j�Z�p�•�€�� �d�h�j�^�h�g�•�\�� �i�h�y�k�g�b�o�� �a�h�g�� �[�_�a�i�h�k�_�j�_�^�g�v�h�� �f�h�`�_��
�\�i�e�b�\�Z�l�b�� �j�h�a�\�b�l�h�d�� �i�e�Z�g�m�\�Z�e�v�g�h�€�� �l�j�Z�g�k�i�h�j�l�g�h�€�� �k�l�j�m�d�l�m�j�b�� �f�•�k�l�Z���� �<�� �p�v�h�f�m��
�\�b�i�Z�^�d�m�� �i�h�y�k�g�•�� �a�h�g�b�� �f�h�`�m�l�v�� �j�h�a�r�b�j�x�\�Z�l�b�k�y���� �i�h�]�e�b�g�Z�x�q�b�� �h�^�b�g�� �h�^�g�h�]�h�� 
�D�h�f�n�h�j�l�g�•�k�l�v�� �k�_�j�_�^�h�\�b�s�Z�� �`�b�l�l�}�^�•�y�e�v�g�h�k�l�•�� �\�� �g�Z�e�_�`�g�•�c�� �f�•�j�•�� �\�b�a�g�Z�q�Z�}�l�v�k�y��
�j�Z�p�•�h�g�Z�e�v�g�h�x �i�•�r�h�o�•�^�g�h-�l�j�Z�g�k�i�h�j�l�g�h�x �k�l�j�m�d�l�m�j�h�x�� �a�� �m�j�Z�o�m�\�Z�g�g�y�f�� �i�h�y�k�g�h�]�h��
�a�h�g�m�\�Z�g�g�y�� �f�•�k�v�d�h�]�h�� �k�_�j�_�^�h�\�b�s�Z�� �A�Z�d�h�j�^�h�g�g�b�c �^�h�k�\�•�^�� �f�•�k�l�h�[�m�^�m�\�Z�g�g�y�� �^�h�a�\�h�e�y�}��
�j�h�[�b�l�b�� �l�Z�d�•�� �\�b�k�g�h�\�d�b���s�h�^�h�� �j�h�a�f�•�s�_�g�g�y�� �g�Z�� �l�_�j�b�l�h�j�•�€�� �f�•�k�l�Z�� �j�•�a�g�b�o�� �\�b�^�•�\��
�i�Z�j�d�h�\�h�d���a���m�j�Z�o�m�\�Z�g�g�y�f���i�h�y�k�g�h�]�h���a�h�g�m�\�Z�g�g�y�� [2] 

- �p�_�g�l�j�Z�e�v�g�Z�� �a�h�g�Z���± �[�m�^�•�\�g�b�p�l�\�h�� �i�_�j�_�\�Z�`�g�h�� �i�•�^�a�_�f�g�b�o�� �[�Z�]�Z�l�h�j�•�\�g�_�\�b�o��
�i�Z�j�d�h�\�h�d�����i�h�}�^�g�Z�g�b�o �a�� �h�n�•�k�g�b�f�b�� �[�m�^�•�\�e�y�f�b�����s�h���^�h�a�\�h�e�b�l�v�� �f�Z�d�k�b�f�Z�e�v�g�h��
�_�n�_�d�l�b�\�g�h���\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b���g�Z�c�^�h�j�h�`�q�m���f�•�k�v�d�m���a�_�f�e�x; [15;16;17;18] 
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- �k�_�j�_�^�b�g�g�Z���a�h�g�Z���± �[�m�^�•�\�g�b�p�l�\�h�� �i�_�j�_�\�Z�`�g�h�� �g�Z�^�a�_�f�g�b�o�� �[�Z�]�Z�l�h�j�•�\�g�_�\�b�o��
�i�Z�j�d�h�\�h�d���� �\�Z�j�l�•�k�l�v�� �a�_�f�e�•�� �\�� �k�_�j�_�^�b�g�g�•�c�� �a�h�g�•�� �f�•�k�l�Z�� �a�g�Z�q�g�h�� �g�b�`�q�_���� �Z�� �[�m�^�•�\�g�b�p�l�\�h��
�g�Z�^�a�_�f�g�h�€���[�Z�]�Z�l�h�j�•�\�g�_�\�h�€���i�Z�j�d�h�\�d�b���f�_�g�r���\�b�l�j�Z�l�g�_�����g�•�`���i�•�^�a�_�f�g�h�€�� 

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

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

�A �m�j�Z�o�m�\�Z�g�g�y�f�� �i�h�y�k�g�h�]�h�� �a�h�g�m�\�Z�g�g�y�� �f�•�k�l�Z�� �i�_�j�_�^�[�Z�q�Z�}�l�v�k�y���\�•�^�i�h�\�•�^�g�Z��
�i�h�\�_�j�o�h�\�•�k�l�v���i�Z�j�d�h�\�h�d�� 

�>�e�y�� �`�b�l�e�h�\�b�o�� �f�•�d�j�h�j�Z�c�h�g�•�\�� �d�j�Z�s�Z�� ���k�_�j�_�^�g�y���� �i�h�\�_�j�o�h�\�•�k�l�v�� �g�Z�^�a�_�f�g�b�o��
�i�Z�j�d�h�\�h�d�� �i�h�\�b�g�g�Z�� �k�l�Z�g�h�\�b�l�b [13;19]���� �^�e�y�� �p�_�g�l�j�Z�e�v�g�h�€�� �q�Z�k�l�b�g�b�� �f�•�k�l�Z���± 10-15 
�i�h�\�_�j�o�•�\�����^�e�y���k�_�j�_�^�g�v�h�€���q�Z�k�l�b�g�b���± 5-�����i�h�\�_�j�o�•�\�����^�e�y���i�_�j�b�n�_�j�•�c�g�h�€ �± 2-�����i�h�\�_�j�o�b����
�^�e�y�� �]�j�h�f�Z�^�k�v�d�b�o�� �p�_�g�l�j�•�\�� �`�b�l�e�h�\�b�o�� �•�� �i�e�Z�g�m�\�Z�e�v�g�b�o���j�Z�c�h�g�•�\�� �j�_�d�h�f�_�g�^�h�\�Z�g�Z��
�\�b�k�h�l�Z�� �Z�\�l�h�f�h�[�•�e�v�g�b�o�� �i�Z�j�d�h�\�h�d�� ���y�d�� �`�b�l�e�h�\�b�o���� �l�Z�d�� �•���]�j�h�f�Z�^�k�v�d�b�o���[�m�^�•�\�_�e�v����
�i�h�\�b�g�g�Z���k�l�Z�g�h�\�b�l�b�����^�e�y���p�_�g�l�j�Z�e�v�g�h�€���a�h�g�b���f�•�k�l�Z���± 5-�����i�h�\�_�j�o�•�\�����^�e�y���k�_�j�_�^�g�v�h�€���± 
3-5 �i�h�\�_�j�o�•�\���•���^�e�y���i�_�j�b�n�_�j�•�c�g�h�€���± 2-�����i�h�\�_�j�o�b�� 

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

�M�� �p�_�g�l�j�Z�e�v�g�•�c�� �a�h�g�•�� �f�•�k�l�Z�� �i�Z�j�d�•�g�]�b�� �i�h�\�b�g�g�•�� �k�l�\�h�j�x�\�Z�l�b�k�y�� �a�� �m�j�Z�o�m�\�Z�g�g�y�f��
�k�l�b�e�•�k�l�b�d�b�� �g�Z�\�d�h�e�b�r�g�v�h�€�� �a�Z�[�m�^�h�\�b���� �M�� �k�_�j�_�^�b�g�g�•�c �l�Z �i�_�j�b�n�_�j�•�c�g�•�c �a�h�g�Z�o�� �€�o��
�o�m�^�h�`�g�•�c �h�[�j�Z�a�� �i�h�\�b�g�_�g�� �[�m�l�b�� �k�m�q�Z�k�g�b�f���� �s�h�� �\�j�Z�o�h�\�m�}�� �\�_�j�l�b�d�Z�e�v�g�m�� �•��
�]�h�j�b�a�h�g�l�Z�e�v�g�m�� �k�l�j�m�d�l�m�j�m�� �h�[�
�}�d�l�Z�� �•�� �a�Z�[�_�a�i�_�q�m�}�� �c�h�]�h�� �•�g�^�b�\�•�^�m�Z�e�v�g�•�k�l�v�� �>�e�y��
�\�b�y�\�e�_�g�g�y�� �•�g�^�b�\�•�^�m�Z�e�v�g�h�]�h�� �o�m�^�h�`�g�v�h�]�h�� �h�[�j�Z�a�m�� �i�Z�j�d�•�g�]�m�� �a�Z�k�l�h�k�h�\�m�x�l�v�k�y�� �i�_�\�g�•��
�d�h�f�i�h�a�b�p�•�c�g�•���a�Z�k�h�[�b��[11] �K�e�•�^���a�Z�k�l�h�k�h�\�m�\�Z�l�b �h�k�g�h�\�g�•���h�k�h�[�e�b�\�h�k�l�•���\�b�d�h�j�b�k�l�Z�g�g�y��
�i�j�h�i�h�j�p�•�c���� �f�Z�k�r�l�Z�[�m�� �d�h�g�l�j�Z�k�l�m���� �g�x�Z�g�k�m�� �•�� �j�b�l�f�m�� �\�� �n�h�j�f�m�\�Z�g�g�•�� �[�m�^�•�\�_�e�v��
�i�Z�j�d�•�g�]�•�\�� 

�<�_�e�b�d�Z�� �m�\�Z�]�Z�� �i�j�b�^�•�e�y�}�l�v�k�y�� �a�Z�k�l�h�k�m�\�Z�g�g�x�� �\�� �•�g�l�_�j�
�}�j�Z�o�� �[�m�^�•�\�_�e�v-�i�Z�j�d�•�g�]�•�\ 
�i�j�b�j�h�^�g�h�€�� �h�k�\�•�l�e�_�g�h�k�l�•��[12] �<�� �d�•�g�p�•�� �;�;���� �i�h�q�Z�l�d�m�� �;�;�,�� �k�l���� �r�b�j�h�d�h��
�\�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y�� �g�h�\�•�� �d�h�f�i�h�a�b�l�g�•�� �•�� �i�h�e�•�d�Z�j�[�h�g�Z�l�g�•�� �[�m�^�•�\�_�e�v�g�•�� �f�Z�l�_�j�•�Z�e�b����
�A�Z�\�^�y�d�b�� �k�\�•�l�e�h�i�j�h�i�m�k�d�g�•�c�� �a�^�Z�l�g�h�k�l�•�� �i�h�e�•�d�Z�j�[�h�g�Z�l�g�b�o�� �h�]�h�j�h�`�� �k�l�\�h�j�x�x�l�v��
�Z�\�l�h�i�Z�j�d�h�\�d�b�����\�b�k�\�•�l�e�_�g�g�y���y�d�b�o���[�e�b�a�v�d�h���^�h���i�j�b�j�h�^�g�h�]�h�����s�h���\�b�d�e�x�q�Z�}���\�•�^�q�m�l�l�y��
�Z�j�o�•�l�_�d�l�m�j�b�� �k�l�b�k�g�_�g�g�y�� �•�� �q�Z�k�l�d�h�\�h�� �h�]�h�j�h�`�•�� �]�h�j�b�a�h�g�l�m���� �y�d�� �j�Z�g�•�r�_�� �<�`�_�� �k�l�h�e�•�l�l�y��
�Z�j�o�•�l�_�d�l�m�j�Z�� �Z�\�l�h�i�Z�j�d�h�\�h�d�� �m�� �\�k�v�h�f�m�� �k�\�•�l�•�� �j�h�a�\�b�\�Z�}�l�v�k�y�� �i�h�� �r�e�y�o�m�� �i�h�e�•�i�r�_�g�g�y��
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�_�k�l�_�l�b�q�g�b�o�� �•�� �n�m�g�d�p�•�h�g�Z�e�v�g�b�o�� �y�d�h�k�l�_�c�����\�^�h�k�d�h�g�Z�e�_�g�g�y �•�g�`�_�g�_�j�g�b�o�� �k�b�k�l�_�f����
�i�h�r�m�d�m�� �_�d�h�g�h�f�•�q�g�h�� �h�i�l�b�f�Z�e�v�g�h�]�h�� �i�h�}�^�g�Z�g�g�y�� �[�m�^�•�\�_�e�v�g�b�o�� �f�Z�l�_�j�•�Z�e�•�\�� �•��
�l�_�o�g�h�e�h�]�•�c�� �[�m�^�•�\�g�b�p�l�\�Z�� �A�Z�k�l�h�k�m�\�Z�g�g�y�� �k�m�q�Z�k�g�b�o�� �i�Z�j�d�m�\�Z�e�v�g�b�o�� �l�_�o�g�h�e�h�]�•�c���± 
�h�^�g�_�� �a�� �f�h�`�e�b�\�b�o�� �•�� �i�_�j�k�i�_�d�l�b�\�g�b�o�� �g�Z�i�j�y�f�•�\�� �Z�j�o�•�l�_�d�l�m�j�b�� �•�� �[�m�^�•�\�g�b�p�l�\�Z�� �p�b�o��
�h�[�
�}�d�l�•�\��  

�K�e�•�^���\�•�^�a�g�Z�q�b�l�b�����s�h���g�Z���n�h�j�f�m�\�Z�g�g�y���Z�j�o�•�l�_�d�l�m�j�g�h�]�h���k�_�j�_�^�h�\�b�s�Z���i�Z�j�d�•�g�]�•�\��
�a�^�•�c�k�g�x�}�� �\�i�e�b�\�� �_�d�h�e�h�]�h-�_�g�_�j�]�_�l�b�q�g�b�c�� �n�Z�d�l�h�j�����<�•�g�� �\�b�a�g�Z�q�Z�}���i�j�b�� �j�h�a�j�h�[�p�•��
�i�j�h�_�d�l�g�h�]�h�� �j�•�r�_�g�g�y���[�Z�]�Z�l�h�j�•�\�g�_�\�h�€ �i�Z�j�d�h�\�d�b�� �i�h�r�m�d�� �f�h�`�e�b�\�h�k�l�_�c�� �h�j�]�Z�g�•�a�Z�p�•�€��
�^�h�^�Z�l�d�h�\�b�o���h�a�_�e�_�g�_�g�b�o�� �i�e�h�s�� �a�Z���j�Z�o�m�g�h�d�� �h�j�]�Z�g�•�a�Z�p�•�€�� �_�d�k�i�e�m�Z�l�h�\�Z�g�h�€�� �h�a�_�e�_�g�_�g�h�€ 
�i�h�d�j�•�\�e�•���� �Z�� �l�Z�d�h�`�� �\�•�^�i�h�\�•�^�g�_�� �j�h�a�f�•�s�_�g�g�y�� �[�m�^�•�\�_�e�v�� �\�� �f�•�k�v�d�h�f�m�� �k�_�j�_�^�h�\�b�s�•�� 
�<�•�^�h�f�h���� �s�h�� �g�Z�a�_�f�g�•�� �[�Z�]�Z�l�h�i�h�\�_�j�o�h�\�•�� �i�Z�j�d�•�g�]�b�� �f�h�`�m�l�v�� �f�Z�l�b�� �^�h�^�Z�l�d�h�\�_��
�i�j�b�a�g�Z�q�_�g�g�y���± �k�e�m�`�b�l�b�� �\�� �y�d�h�k�l�•�� �_�d�j�Z�g�m���� �s�h�� �i�_�j�_�r�d�h�^�`�Z�}�� �i�j�h�g�b�d�g�_�g�g�x�� �r�m�f�m��
�\�]�e�b�[���a�Z�[�m�^�h�\�b�����A�Z���_�d�j�Z�g�h�f-�k�l�h�y�g�d�h�x���k�l�\�h�j�x�}�l�v�k�y���a�h�g�Z���a�\�m�d�h�\�h�€ �l�•�g�•�����M���a�\�
�y�a�d�m��
�a�� �p�b�f�� �f�h�`�e�b�\�h�� �a�Z�[�m�^�h�\�m�\�Z�l�b�� �\�m�e�b�p�•�� �e�•�g�•�y�f�b�� �[�Z�]�Z�l�h�i�h�\�_�j�o�h�\�b�o�� �i�Z�j�d�•�g�]�•�\�� 
�<�m�e�b�p�•�� �l�Z�d�h�]�h�� �l�b�i�m���� �y�d�•�� �g�_�� �f�Z�x�l�v�� �l�j�h�l�m�Z�j�•�\ �l�Z �i�•�r �h�o�•�^�g�b�o�� �^�h�j�•�`�h�d�� �i�h�\�b�g�g�•��
�f�Z�l�b���l�•�e�v�d�b���l�j�Z�g�k�i�h�j�l�g�m���n�m�g�d�p�•�x���i�_�j�_�o�h�^�•�\�� 

�J�h�k�e�b�g�g�•�k�l�v���� �]�_�h�i�e�Z�k�l�b�d�Z���� �\�h�^�g�•�� �i�j�b�k�l�j�h�€�� �i�h�\�b�g�g�•�� �[�m�l�b�� �k�l�j�m�d-
�l�m�j�h�n�h�j�f�m�x�q�b�f�b �_�e�_�f�_�g�l�Z�f�b�� �i�Z�j�d�m�\�Z�g�g�y�� �y�d�� �\�� �_�d�k�l�_�j�
�}�j�g�b�o���� �l�Z�d�� �•�� �•�g�l�_�j�
�}�j�g�b�o��
�i�j�h�k�l�h�j�Z�o�� [20] �G�_�h�[�o�•�^�g�h�����i�_�j�r���a�Z���\�k�_�����\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b���a�Z�o�b�k�g�•���n�m�g�d�p�•�€���j�h�k�e�b�g�� 

�‡�� �i�h�e�•�i�r�_�g�g�y�� �f�•�d�j�h�d�e�•�f�Z�l�b�q�g�b�o�� �m�f�h�\�� �Z�_�j�Z�p�•�c�g�h�]�h�� �j�_�`�b�f�m�� �l�_�j�b�l�h�j�•�€��
�h�[�
�}�d�l�Z�� 

�‡���i�h�e�•�i�r�_�g�g�y���r�m�f�h�\�h�]�h���j�_�`�b�f�m���l�_�j�b�l�h�j�•�€�� 
�‡���i�h�e�•�i�r�_�g�g�y���\�•�l�j�h�\�h�]�h���j�_�`�b�f�m���l�_�j�b�l�h�j�•�€�� 
�A�� �p�•�}�x�� �f�_�l�h�x�� �^�e�y�� �h�a�_�e�_�g�_�g�g�y �k�e�•�^�� �a�Z�k�l�h�k�h�\�m�\�Z�l�b�� �k�i�_�p�•�Z�e�v�g�•�� ���a�Z�o�b�k�g�•����

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

�i�j�b�� �i�j�h�_�d�l�m�\�Z�g�g�•�� �i�Z�j�d�•�g�]�•�\�� �_�g�_�j�]�h�_�n�_�d�l�b�\�g�h�k�l�•�� �l�Z�� �_�g�_�j�]�h�a�[�_�j�_�`�_�g�g�y��[3, 5] �A��
�p�•�}�x�� �f�_�l�h�x�� �g�_�h�[�o�•�^�g�h�� �a�Z�k�l�h�k�h�\�m�\�Z�l�b�� �_�g�_�j�]�h�_�n�_�d�l�b�\�g�•�� �l�_�o�g�h�e�h�]�•�€�� �l�Z�� �k�b�k�l�_�f�b��
�Z�e�v�l�_�j�g�Z�l�b�\�g�h�€���_�g�_�j�]�_�l�b�d�b��  

�<�_�e�b�d�m�� �m�\�Z�]�m�� �k�e�•�^�� �i�j�b�^�•�e�y�l�b�� �\�b�j�•�r�_�g�g�x�� �n�Z�k�Z�^�•�\�� �i�Z�j�d�•�g�]�•�\���� �L�Z�d����
�g�Z�i�j�b�d�e�Z�^���� �\�b�d�h�j�b�k�l�Z�g�g�y�� �i�Z�k�b�\�g�b�o�� �h�]�h�j�h�`�� �^�e�y�� �h�k�\�•�l�e�_�g�g�y�� �\�g�m�l�j�•�r�g�v�h�]�h��
�i�j�h�k�l�h�j�m�� �i�Z�j�d�•�g�]�m�� �^�h�a�\�h�e�b�l�v�� �a�g�b�a�b�l�b�� �\�b�l�j�Z�l�b�� �g�Z�� �_�e�_�d�l�j�h�_�g�_�j�]�•�x�� �>�h�p�•�e�v�g�h��
�[�•�e�v�r���Z�d�l�b�\�g�h���a�Z�k�l�h�k�h�\�m�\�Z�l�b���g�Z���n�Z�k�Z�^�Z�o���•���^�Z�o�m���k�h�g�y�q�g�•���i�Z�g�_�e�•�����M���j�Z�a�•���f�Z�k�h�\�h�]�h��
�i�_�j�_�o�h�^�m�� �g�Z�� �_�e�_�d�l�j�h�f�h�[�•�e�•�� �[�•�e�v�r�� �j�Z�p�•�h�g�Z�e�v�g�b�f�� �[�m�^�_�� �\�Z�j�•�Z�g�l�� �i�Z�j�d�•�g�]�•�\�� �a��
�f�h�`�e�b�\�•�k�l�x���h�l�j�b�f�Z�g�g�y���^�h�^�Z�l�d�h�\�h�€���_�e�_�d�l�j�h�_�g�_�j�]�•�€��  

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

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

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

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

�M���\�_�e�b�d�b�o���f�•�k�l�Z�o-�f�_�]�Z�i�h�e�•�k�Z�o���a�j�h�k�l�Z�}���g�_���l�•�e�v�d�b���s�•�e�v�g�•�k�l�v���a�Z�[�m�^�h�\�b�����Z�e�_���•��
�\�Z�j�l�•�k�l�v���a�_�f�e�•��[4] �1�k�g�m�x�q�b�c���k�l�Z�g���g�Z���i�j�Z�d�l�b�p�•���g�Z�f�Z�]�Z�x�l�v�k�y���a�g�•�\�_�e�x�\�Z�l�b���r�e�y�o�h�f��
�\�b�d�h�j�b�k�l�Z�g�g�y�� �k�m�q�Z�k�g�b�o�� �l�_�o�g�h�e�h�]�•�c�� �h�j�]�Z�g�•�a�Z�p�•�€ �i�Z�j�d�m�\�Z�e�v�g�b�o�� �f�•�k�p�v���� �g�Z�i�j�b�d�e�Z�^��
�a�Z�k�l�h�k�m�\�Z�g�g�y�� �[�Z�]�Z�l�h�j�•�\�g�_�\�b�o�� �i�Z�j�d�h�\�h�d���� �;�Z�]�Z�l�h�j�•�\�g�_�\�•�� �i�Z�j�d�h�\�d�b�� �f�Z�x�l�v�� �^�h�k�b�l�v��
�\�_�e�b�d�b�c�� �d�h�f�n�h�j�l�� ���h�i�Z�e�_�g�g�y���� �l�_�o�g�•�q�g�•�� �a�Z�k�h�[�b�� �h�o�h�j�h�g�b���� �k�b�]�g�Z�e�•�a�Z�p�•�y���� �k�b�k�l�_�f�b��
�i�h�`�_�`�h�]�Z�k�•�g�g�y���� �^�h�i�h�f�•�`�g�•�� �k�e�m�`�[�b������ �Z�\�l�h�f�h�[�•�e�•���� �a�Z�e�b�r�_�g�•�� �\�� �p�b�o�� �i�Z�j�d�h�\�d�Z�o����
�a�Z�o�b�s�_�g�•�� �\�•�^�� �g�_�k�i�j�b�y�l�e�b�\�h�]�h�� �\�i�e�b�\�m�� �g�Z�\�d�h�e�b�r�g�v�h�]�h�� �k�_�j�_�^�h�\�b�s�Z�� ���^�h�s���� �k�g�•�]����
�[�j�m�^���•���l���i�������� �i�j�b���[�Z�]�Z�l�h�i�h�\�_�j�o�h�\�h�f�m���[�m�^�•�\�g�b�p�l�\�•���l�_�j�b�l�h�j�•�y�����y�d�m���a�Z�c�f�Z�}���[�m�^�•�\�e�y����
�i�h�j�•�\�g�y�g�h���f�Z�e�Z���>���@ 

�G�Z�c�[�•�e�v�r�� �_�n�_�d�l�b�\�g�•�� �[�Z�]�Z�l�h�j�•�\�g�_�\�•�� �Z�\�l�h�f�Z�l�b�a�h�\�Z�g�•�� �i�Z�j�d�h�\�d�b���± �p�_��
�d�h�g�k�l�j�m�d�p�•�€�� �a�•�� �k�d�e�Z���� �[�_�l�h�g�m�� �• �a�Z�e�•�a�Z���� �a�•�� �k�i�_�p�•�Z�e�v�g�b�f�b�� �f�_�o�Z�g�•�a�f�Z�f�b���� �s�h��
�^�h�a�\�h�e�y�x�l�v�� �i�•�^�g�•�f�Z�l�b�� �•�� �\�k�l�Z�g�h�\�e�x�\�Z�l�b�� �Z�\�l�h�f�h�[�•�e�v�� �g�Z�� �\�•�e�v�g�_�� �f�•�k�p�_�� �[�_�a�� �m�q�Z�k�l�•��
�e�x�^�b�g�b���� �L�Z�d�•�� �i�Z�j�d�h�\�d�b�� �a�\�h�^�y�l�v�� �\�� �f�•�k�p�y�o�� �g�Z�c�[�•�e�v�r�h�€�� �a�Z�\�Z�g�l�Z�`�_�g�h�k�l�•��
�Z�\�l�h�l�j�Z�g�k�i�h�j�l�h�f���± �^�•�e�h�\�•���l�h�j�]�h�\�•���p�_�g�l�j�b�����`�b�l�e�h�\�•���•���]�j�h�f�Z�^�k�v�d�•���d�h�f�i�e�_�d�k�b���l�Z���•�g����
�F�_�o�Z�g�•�a�h�\�Z�g�b�c�� �i�Z�j�d�•�g�]�� �^�h�a�\�h�e�y�}�� �g�_�� �l�•�e�v�d�b�� �_�d�h�g�h�f�b�l�b�� �i�e�h�s�•���� �s�h��
�a�Z�[�m�^�h�\�m�x�l�v�k�y���� �Z�e�_�� �•�� �a�[�•�e�v�r�m�\�Z�l�b�� �d�•�e�v�d�•�k�l�v���f�Z�r�b�g�h-�f�•�k�p�v �r�e�y�o�h�f�� �i�•�^�\�b�s�_�g�g�y��
�d�h�_�n�•�p�•�}�g�l�Z�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �d�h�j�b�k�g�h�€�� �i�e�h�s�•���� �G�Z�� �h�^�g�•�c�� �^�•�e�y�g�p�•�� �f�h�`�g�Z�� �j�h�a�f�•�k�l�b�l�b��
�g�Z�[�Z�]�Z�l�h�� �[�•�e�v�r�_�� �Z�\�l�h�f�h�[�•�e�•�\�� �a�� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �Z�\�l�h�f�Z�l�b�q�g�h�]�h�� �f�_�o�Z�g�•�a�h�\�Z�g�h�]�h��
�i�Z�j�d�•�g�]�m���� �g�•�`�� �i�j�b�� �\�b�d�h�j�b�k�l�Z�g�g�•�� �a�\�b�q�Z�c�g�b�o�� �k�o�_�f�� �A�[�•�e�v�r�_�g�g�y�� �d�h�_�n�•�p�•�}�g�l�Z��
�a�Z�i�h�\�g�_�g�g�y���d�h�j�b�k�g�h�]�h���i�j�h�k�l�h�j�m���^�h�a�\�h�e�y�}���_�d�h�g�h�f�b�l�b���g�_���l�•�e�v�d�b���g�Z���\�Z�j�l�h�k�l�•���a�_�f�e�•��
�i�•�^�� �i�Z�j�d�•�g�]���� �Z�� �c�� �a�Z�]�Z�e�v�g�h�[�m�^�•�\�_�e�v�g�b�o�� �j�h�[�h�l�Z�o���� �A�Z�k�h�[�Z�f�b�� �f�Z�e�h�€�� �f�_�o�Z�g�•�a�Z�p�•�€��
�^�h�a�\�h�e�y�}�� �_�n�_�d�l�b�\�g�h�� �\�b�j�•�r�b�l�b�� �p�•�e�b�c�� �j�y�^�� �i�j�h�[�e�_�f���� �<�_�e�b�d�h�x�� �i�_�j�_�\�Z�]�h�x��
�\�b�d�h�j�b�k�l�Z�g�g�y�� �Z�\�l�h�f�Z�l�b�q�g�b�o�� �f�_�o�Z�g�•�a�h�\�Z�g�b�o�� �i�Z�j�d�•�g�]�•�\�� �}�� �\�•�^�k�m�l�g�•�k�l�v�� �e�x�^�k�v�d�h�]�h��
�n�Z�d�l�h�j�Z���� �G�•�o�l�h�� �g�_�� �a�f�h�`�_�� �\�b�d�j�Z�k�l�b���� �a�•�i�k�m�\�Z�l�b�� �Z�[�h�� �i�h�]�j�Z�[�m�\�Z�l�b�� �Z�\�l�h�f�h�[�•�e�v�� �l�h�f�m����
�s�h�� �\�� �Z�\�l�h�f�Z�l�b�q�g�h�f�m�� �f�_�o�Z�g�•�a�h�\�Z�g�h�f�m�� �i�Z�j�d�•�g�]�m�� �g�_�f�Z�}�� �e�x�^�_�c���� �\�k�•�� �f�Z�g�•�i�m�e�y�p�•�€��
�a�^�•�c�k�g�x�x�l�v�k�y�� �j�h�[�h�l�Z�f�b�� �Z�\�l�h�f�Z�l�b�q�g�h���� �<�k�_���s�h���a�Z�e�b�r�Z�}�l�v�k�y�� �a�j�h�[�b�l�b�� �e�x�^�b�g�•���± �p�_��
�i�h�k�l�Z�\�b�l�b�� �Z�\�l�h�f�h�[�•�e�v�� �g�Z�� �i�j�b�c�f�Z�q�� �•�� �g�Z�l�b�k�g�m�l�b�� �d�•�e�v�d�Z�� �d�g�h�i�h�d�� �g�Z�� �i�m�e�v�l�•��
�m�i�j�Z�\�e�•�g�g�y�����\�k�•���•�g�r�•���h�i�_�j�Z�p�•�€���\�b�d�h�g�m�x�l�v�k�y���Z�\�l�h�f�Z�l�b�q�g�h��  
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�F�_�o�Z�g�•�a�h�\�Z�g�•���i�Z�j�d�•�g�]�b���f�Z�x�l�v���j�•�a�g�h�f�Z�g�•�l�g�•���j�•�r�_�g�g�y�����<�•�^���\�b�[�h�j�m���j�•�r�_�g�g�y���\��
�^�Z�g�h�f�m�� �\�b�i�Z�^�d�m�� �a�Z�e�_�`�b�l�v�� �k�i�_�p�b�n�•�d�Z�� �h�[�
�}�f�g�h-�i�j�h�k�l�h�j�h�\�h�€�� �h�j�]�Z�g�•�a�Z�p�•�€��
�Z�j�o�•�l�_�d�l�m�j�g�h�]�h���k�_�j�_�^�h�\�b�s�Z���i�Z�j�d�•�g�]�m���•���c�h�]�h���k�i�h�`�b�\�q�•���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���± �\�b�l�j�Z�l�b��
�q�Z�k�m���g�Z���i�•�^�]�h�l�h�\�d�m���Z�\�l�h�f�h�[�•�e�•�\���^�h���j�m�o�m���\�� �\�_�k�g�y�g�h-�h�k�•�g�g�•���k�_�a�h�g�b�� �•�� �\�� �g�Z�c�[�•�e�v�r�•�c��
�f�•�j�•�� �\�� �a�b�f�h�\�b�c�� �q�Z�k���� �K�e�•�^�� �a�Z�a�g�Z�q�b�l�b���� �s�h�� �o�m�^�h�`�g�•�c�� �h�[�j�Z�a�� �i�Z�j�d�•�g�]�•�\�� �y�d��
�f�_�o�Z�g�•�a�h�\�Z�g�b�o�� �l�Z�d�� �•�� �a�\�b�q�Z�c�g�b�o�� �a�Z�e�_�`�b�l�v�� �\�•�^�� �\�a�Z�}�f�h�a�\�
�y�a�d�m�� �a�� �m�k�•�f�Z�� �_�e�_�f�_�g�l�Z�f�b��
�f�•�k�v�d�h�]�h�� �i�j�h�k�l�h�j�m�� �<�•�a�m�Z�e�v�g�h-�i�j�h�k�l�h�j�h�\�Z�� �h�j�]�Z�g�•�a�Z�p�•�y�� �i�Z�j�d�•�g�]�m�� �e�_�`�b�l�v�� �\��
�i�e�h�s�b�g�•�� �k�m�[�
�}�d�l�b�\�g�h-�k�i�h�`�b�\�q�h�]�h�� �i�h�d�Z�a�g�b�d�Z���� �<�a�Z�}�f�h�^�•�y�� �\�k�•�o�� �n�m�g�d�p�•�h�g�Z�e�v�g�b�o��
�_�e�_�f�_�g�l�•�\�� �f�•�k�v�d�h�]�h�� �i�j�h�k�l�h�j�m�� �\�b�a�g�Z�q�Z�}�� �p�•�e�•�k�g�•�k�l�v�� �Z�j�o�•�l�_�d�l�m�j�g�h�]�h�� �k�_�j�_�^�h�\�b�s�Z��
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Abstract 

Votinov M.A., Candidate of Architecture, Associate Professor, Head of the Department of 

Fundamentals of Architectural Design, �H. �F. Beketov National University of Urban Economy in 

Kharkiv, Ukraine; Chubarova D.S., Master student of the Department of Architecture of Buildings 

and Structures and Design of Architectural Environment, �H. �F. Beketov National University of 

Urban Economy in Kharkiv, Ukraine. 

Parking a humanization method of the city environment. 

The majority of theoretical and applied researches in the field of the organization of the 

transport system of the city are aimed at studying movements (direction and quantity), analysis of 

the configuration of the street and road network, studying the work of existing and projected route 

networks, forecasting and modeling of transport mobility of the population, increasing the 

efficiency of urban transport in general, but with this insufficient attention is paid to the creation of 

architectural objects that provide better service to the population for Help the creation of various 

parking lots. The paper gives a more precise classification. The term "parking" is defined and 

specified in detail. As an object of the city's transport and pedestrian infrastructure, it develops in 

the twenty-first century. The purpose of the work is to identify the preconditions and specifics of 

the formation of the architectural environment of parking in the structure of the largest city. In 

accordance with the stated goal, the research objectives are defined: 1. Identify the evolution of the 

formation of an urban environment with consideration development of vehicles; 2. Consider the 

peculiarities of parking location in the urban environment; 3. To define features and 

characterization of architectural objects for parking of vehicles; 4. To reveal peculiarities of a 

space-spatial solution of parking lots; 5. To develop an analytical model of the architecture of 

parking in the XXI century. The object of research �± the architectural environment of parking lots. 

The subject of the study is to identify the patterns and features of the space-spatial organization of 

parking lots. Keywords: transport infrastructure of the city, parking, vehicle, motorization. 
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�n�h�j�f�m�x�q�b�� �Z�j�o�•�l�_�d�l�m�j�g�h-�f�•�k�l�h�[�m�^�•�\�g�_�� �h�[�¶�}�f�g�h-�i�j�h�k�l�h�j�h�\�_�� �k�_�j�_�^�h�\�b�s�_�� 
�J�h�a�f�•�s�m�x�q�b�k�v�� �i�_�j�_�\�Z�`�g�h�� �m�� �s�•�e�v�g�•�c�� �l�d�Z�g�b�g�•�� �f�•�k�l�Z���� �a�Z�d�e�Z�^�b�� �f�_�^�b�q�g�h�]�h��
�h�[�k�e�m�]�h�\�m�\�Z�g�g�y�� �k�l�b�f�m�e�x�x�l�v�� �j�h�a�\�b�l�h�d�� �g�h�\�b�o�� �\�m�a�e�•�\�� �l�Z�� �_�e�_�f�_�g�l�•�\��
�f�•�k�l�h�[�m�^�•�\�g�h�]�h���d�Z�j�d�Z�k�m�� 

�F�_�l�Z�� �k�l�Z�l�l�•�� �<�b�a�g�Z�q�b�l�b�� �h�k�g�h�\�g�•�� �h�k�h�[�e�b�\�h�k�l�•�� �Z�j�o�•�l�_�d�l�m�j�g�h-
�f�•�k�l�h�[�m�^�•�\�g�h�€�� �h�j�]�Z�g�•�a�Z�p�•�€�� �a�Z�d�e�Z�^�•�\�� �h�o�h�j�h�g�b�� �a�^�h�j�h�\�
�y�� �G�•�f�_�q�q�b�g�•�� �l�Z��
�<�_�e�b�d�h�[�j�b�l�Z�g�•�€�� 

�<�b�d�e�Z�^�� �h�k�g�h�\�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �K�b�k�l�_�f�Z�� �h�o�h�j�h�g�b�� �a�^�h�j�h�\�
�y�� �G�•�f�_�q�q�b�g�b��
�i�h�[�m�^�h�\�Z�g�Z�� �m�� �\�•�^�i�h�\�•�^�g�h�k�l�•�� �^�h�� �f�h�^�_�e�•�� �;�•�k�f�Z�j�d�Z���� �y�d�Z�� �[�Z�a�m�}�l�v�k�y�� �i�_�j�_�\�Z�`�g�h�� �g�Z��
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�h�[�h�\�¶�y�a�d�h�\�h�f�m�� �k�h�p�•�Z�e�v�g�h�f�m�� �k�l�j�Z�o�m�\�Z�g�g�•�� �\�•�^�i�h�\�•�^�g�h�� �^�h�� �\�b�a�g�Z�q�_�g�h�]�h�� �j�•�\�g�y��
�^�h�o�h�^�m���� �A�Z�� �i�h�e�•�l�b�d�m�� �\�� �k�b�k�l�_�f�•�� �h�o�h�j�h�g�b�� �a�^�h�j�h�\�
�y�� �G�•�f�_�q�q�b�g�b�� �g�Z�� �n�_�^�_�j�Z�e�v�g�h�f�m��
�j�•�\�g�•�� �\�•�^�i�h�\�•�^�Z�}�� �N�_�^�_�j�Z�e�v�g�_�� �F�•�g�•�k�l�_�j�k�l�\�h�� �H�o�h�j�h�g�b�� �a�^�h�j�h�\�
�y���� �y�d�_�� �j�h�a�j�h�[�e�y�}��
�a�Z�d�h�g�b�� �•�� �i�j�b�g�p�b�i�b�� �Z�^�f�•�g�•�k�l�j�Z�l�b�\�g�h�€�� �j�h�[�h�l�b�� �\�� �]�Z�e�m�a�•�� �f�_�^�b�p�b�g�b���� �I�b�l�Z�g�g�y�f�b��
�f�_�^�b�q�g�h�]�h�� �k�l�j�Z�o�m�\�Z�g�g�y�� �a�Z�c�f�Z�}�l�v�k�y�� �N�_�^�_�j�Z�e�v�g�b�c�� �h�[�
�}�^�g�Z�g�b�c �d�h�f�•�l�_�l���� �^�h�� �y�d�h�]�h��
�\�o�h�^�y�l�v���e�•�d�Z�j�•�����i�j�_�^�k�l�Z�\�g�b�d�b���d�e�•�g�•�d���•���i�Z�p�•�}�g�l�•�\�����P�_�c���h�j�]�Z�g���\�b�j�•�r�m�}�����y�d�•���f�_�^�b�q�g�•��
�i�h�k�e�m�]�b�� �[�m�^�m�l�v�� �i�h�d�j�b�\�Z�l�b�k�y�� �k�l�j�Z�o�h�\�b�f�� �i�h�e�•�k�h�f���� �Z�� �l�Z�d�h�`�� �g�_�k�_�� �\�•�^�i�h�\�•�^�Z�e�v�g�•�k�l�v��
�a�Z�� �g�Z�^�Z�g�g�y�� �g�•�f�p�y�f�� �y�d�•�k�g�h�€�� �f�_�^�b�q�g�h�€�� �^�h�i�h�f�h�]�b��15 ���� �H�o�h�j�h�g�Z�� �a�^�h�j�h�\�
�y��
�G�•�f�_�q�q�b�g�b�� �‰�j�m�g�l�m�}�l�v�k�y�� �g�Z�� �^�h�[�j�_�� �k�l�j�m�d�l�m�j�h�\�Z�g�•�c�� �k�b�k�l�_�f�•�� �f�_�^�b�q�g�h�]�h��
�k�l�j�Z�o�m�\�Z�g�g�y���� �s�h�� �k�d�e�Z�^�Z�}�l�v�k�y�� �a�� �^�_�j�`�Z�\�g�h�]�h�� �h�[�h�\�
�y�a�d�h�\�h�]�h�� �k�l�j�Z�o�m�\�Z�g�g�y��
���*�H�V�H�W�]�O�L�F�K�H�� �.�U�D�Q�N�H�Q�Y�H�U�V�L�F�K�H�U�X�Q�J���� �•�� �i�j�b�\�Z�l�g�b�o�� �k�l�j�Z�o�h�\�b�o�� �n�h�g�^�•�\�� ���3�U�L�Y�D�W�H��
�.�U�D�Q�N�H�Q�Y�H�U�V�L�F�K�H�U�X�Q�J������ �>�_�j�`�Z�\�g�_�� �h�[�h�\�
�y�a�d�h�\�_�� �k�l�j�Z�o�m�\�Z�g�g�y�� ���>�H�K���� �h�o�h�i�e�x�}��
�i�j�b�[�e�b�a�g�h�����������g�Z�k�_�e�_�g�g�y�����\���l�h�c���q�Z�k���y�d���i�j�b�\�Z�l�g�m���k�l�j�Z�o�h�\�d�m���f�Z�x�l�v���[�e�b�a�v�d�h��������
�g�•�f�p�•�\�����J�_�r�l�Z�������� �p�_���i�j�_�^�k�l�Z�\�g�b�d�b���i�j�h�n�_�k�•�c�����s�h���i�•�^�e�y�]�Z�x�l�v���h�k�h�[�e�b�\�h�f�m���\�b�^�m��
�k�l�j�Z�o�m�\�Z�g�g�y���� �Z�[�h�� �h�k�h�[�b���� �y�d�•�� �\�a�Z�]�Z�e�•�� �g�_�� �f�Z�x�l�v�� �k�l�j�Z�o�h�\�d�b���� �K�b�k�l�_�f�Z�� �h�o�h�j�h�g�b��
�a�^�h�j�h�\�
�y���G�•�f�_�q�q�b�g�b���i�h�[�m�^�h�\�Z�g�Z���g�Z���i�j�b�g�p�b�i�Z�o���k�h�e�•�^�Z�j�g�h�k�l�•�����j�•�\�g�h�]�h���^�h�k�l�m�i�m���l�Z��
�k�Z�f�h�\�j�y�^�m�\�Z�g�g�y�����H�k�l�Z�g�g�•�c���a���p�b�o���i�j�b�g�p�b�i�•�\���j�_�Z�e�•�a�m�}�l�v�k�y���g�Z���n�_�^�_�j�Z�e�v�g�h�f�m���j�•�\�g�•��
�a�Z�� �^�h�i�h�f�h�]�h�x�� �D�g�b�]�b�� �k�h�p�•�Z�e�v�g�b�o�� �a�Z�d�h�g�•�\���� �^�_�j�`�Z�\�Z�� �k�l�\�h�j�x�}�� �•�g�n�j�Z�k�l�j�m�d�l�m�j�m��
�g�h�j�f�Z�l�b�\�g�h-�i�j�Z�\�h�\�b�o�� �Z�d�l�•�\�� �l�Z�� �i�h�k�e�m�]���� �\�� �j�Z�f�d�Z�o�� �y�d�b�o�� �^�•�x�l�v�� �f�•�k�p�_�\�•��
�i�j �_�^�k�l�Z�\�g�b�d�b�� ���e�•�d�m�\�Z�e�v�g�•�� �n�h�g�^�b���� �Z�k�h�p�•�Z�p�•�€�� �e�•�d�Z�j�•�\�� �l�Z�� �Z�k�h�p�•�Z�p�•�€�� �e�•�d�m�\�Z�e�v�g�h-
�i�j�h�n�•�e�Z�d�l�b�q�g�b�o�� �m�k�l�Z�g�h�\������ �F�h�g�•�l�h�j�b�g�]�� �^�•�y�e�v�g�h�k�l�•�� �e�•�d�Z�j�g�y�g�h�€�� �•�g�n�j�Z�k�l�j�m�d�l�m�j�b��
�i�j�h�\�h�^�b�l�v�k�y�� �f�•�k�p�_�\�h�x�� �\�e�Z�^�h�x�� �Z�^�f�•�g�•�k�l�j�Z�l�b�\�g�h-�l�_�j�b�l�h�j�•�Z�e�v�g�b�o�� �h�^�b�g�b�p�v��
���a�_�f�_�e�v����15 . 

�D�e�Z�k�b�n�•�d�Z�p�•�y���l�b�i�•�\���f�_�^�b�q�g�h�€���^�h�i�h�f�h�]�b���m���G�•�f�_�q�q�b�g�•���>�����@�� 
-  �Z�f�[�m�e�Z�l�h�j�g�Z�� �f�_�^�b�q�g�Z�� �^�h�i�h�f�h�]�Z�� �Z�[�h�� ���k�•�f�_�c�g�Z�� �f�_�^�b�p�b�g�Z������ �y�d�Z��

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

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

-  �l�j�_�l�b�g�Z�� �f�_�^�b�q�g�Z�� �^�h�i�h�f�h�]�Z �g�Z�^�Z�}�l�v�k�y�� �m�� �k�i�_�p�•�Z�e�•�a�h�\�Z�g�b�o�� �e�•�d�Z�j�g�y�o����
�d�e�•�g�•�d�Z�o���l�Z���f�_�^�b�q�g�b�o���p�_�g�l�j�Z�o�����y�d�•���h�[�k�e�m�]�h�\�m�x�l�v���^�_�d�•�e�v�d�Z���f�•�k�l���Z�[�h���j�_�]�•�h�g��
���h�g�d�h�e�h�]�•�q�g�•���p�_�g�l�j�b�����p�_�g�l�j�b���l�j�Z�g�k�i�e�Z�g�l�Z�p�•�€���l�Z���g�_�h�g�Z�l�h�e�h�]�•�€����16 . 
�:�f�[�m�e�Z�l�h�j�g�m���f�_�^�b�q�g�m���^�h�i�h�f�h�]�m���g�•�f�p�•���h�l�j�b�f�m�x�l�v���\���i�j�b�\�Z�l�g�b�o���e�•�d�Z�j�k�v�d�b�o��

�d�Z�[�•�g�_�l�Z�o�� ���3�U�L�Y�D�W�S�U�D�[�L�V������ �l�Z�d�h�`�� �a�^�•�c�k�g�x�}�l�v�k�y�� �Z�f�[�m�e�Z�l�h�j�g�b�c�� �i�j�b�c�h�f�� �i�j�b��
�e�•�d�Z�j�g�y�o���� �I�j�b�\�Z�l�g�b�c�� �d�Z�[�•�g�_�l�� �f�h�`�_�� �\�•�^�d�j�b�l�b�� �[�m�^�v-�y�d�b�c�� �e�•�d�Z�j���� �y�d�b�c�� �f�Z�}��
�k�i�_�p�•�Z�e�•�a�Z�p�•�x�� ���)�D�F�K�D�U�]�W������ �I�j�b�� �p�v�h�f�m���d�h�`�g�_�� �f�•�k�l�h�� �q�b���i�h�k�_�e�_�g�g�y�� �h�l�j�b�f�m�}�� �\�e�Z�k�g�m��
�d�\�h�l�m�� �g�Z�� �d�•�e�v�d�•�k�l�v�� �i�j�b�\�Z�l�g�b�o�� �e�•�d�Z�j�k�v�d�b�o�� �d�Z�[�•�g�_�l�•�\���� �;�•�e�v�r�Z�� �q�Z�k�l�b�g�Z�� �e�•�d�Z�j�•�\��
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�G�•�f�_�q�q�b�g�b���������������i�j�Z�p�x�x�l�v���\���m�f�h�\�Z�o���i�j�b�\�Z�l�g�b�o���d�Z�[�•�g�_�l�•�\�����Z �k�•�f�_�c�g�b�f���e�•�d�Z�j�y�f��
�g�Z�e�_�`�b�l�v���i�h�e�h�\�b�g�Z���\�•�^���p�•�}�€���p�b�n�j�b�����E�•�d�Z�j���f�h�`�_���i�j�Z�p�x�\�Z�l�b���y�d���h�^�b�g�����l�Z�d���•���\���]�j�m�i�•��
�a�� �•�g�r�b�f�b�� �e�•�d�Z�j�y�f�b�� ���l�Z�d�b�o�� ���������� �m�l�\�h�j�x�x�q�b�� �l�Z�d�b�f�� �q�b�g�h�f�� �\�`�_�� �p�•�e�•�� �f�_�^�b�q�g�•��
�p�_�g�l�j�b���� �<�� �h�^�g�h�f�m�� �i�j�b�\�Z�l�g�h�f�m�� �d�Z�[�•�g�_�l�•�� �l�Z�d�h�`�� �f�h�`�m�l�v�� �i�j�Z�p�x�\�Z�l�b�� �e�•�d�Z�j�•��
�k�m�f�•�`�g�b�o���k�i�_�p�•�Z�e�v�g�h�k�l�_�c�� �g�Z�i�j�b�d�e�Z�^�����h�j�l�h�i�_�^���•���l�_�j�Z�i�_�\�l�����I�j�b�\�Z�l�g�•���d�Z�[�•�g�_�l�b�����y�d��
�i�j�Z�\�b�e�h���� �\�e�Z�r�l�h�\�Z�g�•�� �k�l�Z�g�^�Z�j�l�g�h���� �f�Z�x�l�v�� �d�•�e�v�d�Z�� �h�]�e�y�^�h�\�b�o�� �d�•�f�g�Z�l���� �d�•�f�g�Z�l�m��
�h�q�•�d�m�\�Z�g�g�y���a���j�_�k�_�i�r�g�����A�Z�e�_�`�g�h���\�•�^���g�Z�i�j�y�f�d�m���d�Z�[�•�g�_�l�b���h�[�e�Z�^�g�m�x�l�v�k�y���k�m�q�Z�k�g�h�x��
�f�_�^�b�q�g�h�x�� �l�_�o�g�•�d�h�x�� ���\�•�^�� �p�b�n�j�h�\�b�o�� �d�Z�j�^�•�h�]�j�Z�n�•�\�� �^�h�� �m�e�v�l�j�Z�k�m�q�Z�k�g�b�o��
�l�h�f�h�]�j�Z�n�•�\������ �s�h�� �k�m�l�l�}�\�h�� �\�i�e�b�\�Z�}�� �g�Z�� �d�•�e�v�d�•�k�l�v�� �i�Z�p�•�}�g�l�•�\���� �S�h�^�h�� �f�•�k�p�y��
�j�h�a�l�Z�r�m�\�Z�g�g�y�� �d�Z�[�•�g�_�l�•�\���� �l�h�� �h�[�f�_�`�_�g�v�� �i�j�Z�d�l�b�q�g�h�� �g�_�� �•�k�g�m�}���� �Z�e�_�� �q�Z�k�l�•�r�_�� �\�h�g�b��
�\�e�Z�r�l�h�\�m�x�l�v�k�y���m���`�b�l�e�h�\�b�o���[�m�^�b�g�d�Z�o��17 . 

�K�l�Z�p�•�h�g�Z�j�g�Z���f�_�^�b�q�g�Z���^�h�i�h�f�h�]�Z���m���G�•�f�_�q�q�b�g�•���g�Z�^�Z�}�l�v�k�y���m���e�•�d�Z�j�g�y�o�����.�O�L�Q�L�N��, 
�y�d�•�� �i�h�^�•�e�y�x�l�v�k�y�� �g�Z�� �l�j�b�� �d�Z�l�_�]�h�j�•�€���� �^�_�j�`�Z�\�g�•�� ���f�m�g�•�p�b�i�Z�e�v�g�•���� �������������� �i�j�b�\�Z�l�g�•��
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Annotation 

PhD architecture, Bulakh I. V. Kiev National University of Construction and Architecture. 

Architectural and town-planning organization of health institutions in Germany and 

Great Britain . 

The German health care system is based on the Bismarck model, which is based on 

compulsory social insurance. The Federal Ministry of Health is responsible for the policy in 

Germany's health system at the federal level. Germany's health care system is based on the 

principles of solidarity, equal access and self-government. Monitoring of hospital infrastructure is 

carried out by local authorities of administrative-territorial units (lands). Classification of types of 

medical care in Germany includes outpatient, secondary and tertiary care levels. To ensure the 

medical care of the German children's population, all conditions are created  primary care is 

provided by family doctors, and the second and third levels of health care are carried out in the 

developed network of children's hospitals in Germany. The United Kingdom security system is 

based on the Beveridge model, according to which funding is provided at the expense of the state 

budget. All citizens are covered by insurance, which ensures a uniform level of medical services. In 

the UK, the National Health Service or the NHS is responsible and cared for the health of citizens. 

All healthcare in the United Kingdom is divided into primary and secondary care. Primary care is 

universal (without distribution to age groups), the most developed network of the country and is 

provided in the numerous offices of general practitioners, ambulatory surgical departments, dental 

and ophthalmologic offices. The secondary level of medical care provides for the provision of 

specialized medical services in hospitals, outpatient clinics, as well as the work of psychologists and 

psychiatrists. The main feature of the UK health system is the lack of specialized children in 

primary and secondary care facilities in the UK  all medical facilities in Great Britain provide 

treatment of a wide profile, without a clear breakdown by age category or group of illnesses. 

Summarizing the analysis of UK healthcare system, which is considered to be one of the best in the 

world, it is necessary to name its best features: covering the whole population of the country with 

free medical services, developed network of primary and secondary medical care, high-quality and 

modern equipment of hospitals, etc. Despite these benefits, British medicine has significant 

disadvantages, and the most important of these  long waiting for admission, due to increased 

workload for doctors and the aging of the nation. 

Key words: architecture, urban planning, hospital, dispensary, network of treatment and 

prophylactic institutions, Germany, United Kingdom. 
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�h�o�h�j�h�g�Z�� �•�� �k�l�Z�e�b�c�� �j�h�a�\�b�l�h�d�� �e�•�k�•�\���� �h�o�h�j�h�g�Z�� �a�_�f�e�•�� �•�� �\�•�^�o�h�^�b���� �h�o�h�j�h�g�Z�� �d�h�j�b�k�g�b�o��
�d�h�i�Z�e�b�g���� �h�o�h�j�h�g�Z�� �\�h�^�� ���i�h�\�_�j�o�g�_�\�b�o���� �i�•�^�a�_�f�g�b�o���� �a�Z�[�j�m�^�g�_�g�g�y���� �\�b�d�h�j�b�k�l�Z�g�g�y����
�a�Z�o�h�^�b���\�•�^���i�Z�\�h�^�d�•�\�������h�o�h�j�h�g�Z���i�h�\�•�l�j�y�����y�d�•�k�l�v�����\�b�d�b�^�b�������h�o�h�j�h�g�Z���r�m�f�h�\�h�]�h���d�e�•�f�Z�l�m����
�\�•�^�g�h�\�e�x�\�Z�g�Z�� �_�g�_�j�]�•�y�� ���\�b�d�h�j�b�k�l�Z�g�g�y������ �[�•�h�e�h�]�•�q�g�Z�� �[�_�a�i�_�d�Z�� ���o�•�f�•�q�g�Z����
�_�e�_�d�l�j�h�f�Z�]�g�•�l�g�_���a�Z�[�j�m�^�g�_�g�g�y�����l�_�o�g�h�]�_�g�g�•���Z�\�Z�j�•�€���� 
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�^�h�k�e�•�^�`�_�g�g�y�� �\�� �j�•�a�g�b�o�� �d�j�Z�€�g�Z�o�� �g�Z�� �j�•�\�g�•�� �l�_�j�b�l�h�j�•�Z�e�v�g�b�o�� �]�j�h�f�Z�^���� �<�b�^�•�e�_�g�h��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �k�l�Z�e�h�k�l�•���� �\�b�a�g�Z�q�_�g�•�� �f�_�r�d�Z�g�p�y�f�b�� �y�d�� �]�h�e�h�\�g�•�� �g�Z�� �e�h�d�Z�e�v�g�h�f�m��
�j�•�\�g�•�� 

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

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

�>�h�p�•�e�v�g�h�� �\�b�^�•�e�b�l�b�� �^�_�y�d�•�� �d�j�b�l�b�q�g�•�� �a�Z�m�\�Z�`�_�g�g�y�� �s�h�^�h�� �h�d�j�_�k�e�_�g�b�o��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �k�l�Z�e�h�k�l�•���� �A�Z�^�h�\�h�e�_�g�g�y�� �f�_�r�d�Z�g�p�•�\���²  �p�_�� �q�Z�k�l�d�h�\�b�c�� �•�� �^�m�`�_��
�k�m�[�¶�}�d�l�b�\�g�b�c���d�j�b�l�_�j�•�c�����}���h�k�h�[�b�����y�d�•���h�l�j�b�f�m�x�l�v���a�Z�^�h�\�h�e�_�g�g�y���\�•�^���i�j�h�l�b�i�j�Z�\�g�b�o���^�•�c����
�D�h�j�_�d�l�g�•�r�_�� �\�b�d�h�j�b�k�l�Z�l�b�� �d�j�b�l�_�j�•�c�� �d�h�f�n�h�j�l�g�h�k�l�•�� �i�j�h�`�b�\�Z�g�g�y���� �y�d�b�c��
�h�[�¶�}�d�l�b�\�g�•�r�b�c���� �D�j�•�f�� �l�h�]�h���� �[�Z�]�Z�l�h�� �a�� �g�Z�\�_�^�_�g�b�o�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �k�e�m�`�b�l�v�� �m�f�h�\�h�x��
�a�Z�^�h�\�h�e�_�g�g�y�� �f�_�r�d�Z�g�p�•�\�� �m�f�h�\�Z�f�b�� �i�j�h�`�b�\�Z�g�g�y�� ���k�l�Z�g�� �l�j�Z�g�k�i�h�j�l�m���� �^�h�k�l�m�i�g�•�k�l�v��
�\�•�^�d�j�b�l�b�o�� �l�_�j�b�l�h�j�•�c���� �y�d�•�k�l�v�� �i�h�\�•�l�j�y�� �l�h�s�h������ �l�h�[�l�h�� �\�� �a�Z�i�j�h�i�h�g�h�\�Z�g�h�f�m�� �i�_�j�_�e�•�d�m��
�g�_�f�Z�}�� �•�}�j�Z�j�o�•�€�� �i�h�d�Z�a�g�b�d�•�\�� �l�Z�� �€�o�� �\�•�^�i�h�\�•�^�g�h�k�l�•�� ���\�� �h�k�g�h�\�•�� �_�f�h�p�•�c�g�Z�� �h�p�•�g�d�Z��
�f�_�r�d�Z�g�p�•�\���� 

�1�k�g�m�x�l�v�� �c�� �•�g�r�•�� �i�h�d�Z�a�g�b�d�b�� �c�� �f�_�l�h�^�b�� �f�h�g�•�l�h�j�b�g�]�m�� �k�l�Z�e�h�k�l�•�� �l�_�j�b�l�h�j�•�c���� �M��
�\�k�•�o�� �\�b�i�Z�^�d�Z�o�� �h�d�j�_�k�e�x�x�l�v�k�y�� �_�e�_�f�_�g�l�b���� �a�Z�k�Z�^�b�� �c�� �m�f�h�\�b���� �s�h�� �l�\�h�j�y�l�v�� �K�J���� �G�Z��
�k�v�h�]�h�^�g�•�� �g�_�f�Z�� �k�b�k�l�_�f�g�h�]�h�� �h�[�‰�j�m�g�l�m�\�Z�g�g�y�� �i�h�d�Z�a�g�b�d�•�\�� �•�� �d�j�b�l�_�j�•�€�\�� �k�l�Z�e�h�]�h��
�j�h�a�\�b�l�d�m���� �y�d�•�� �[�� �g�Z�^�Z�\�Z�e�b�k�v�� �^�e�y�� �h�p�•�g�d�b�� �f�Z�c�g�Z�� �l�Z�� �h�[�‰�j�m�g�l�m�\�Z�g�g�y�� �i�j�h�_�d�l�g�b�o��
�j�•�r�_�g�v���>���@�����D�e�x�q�h�\�b�f�b���\�b�k�l�m�i�Z�x�l�v���i�h�g�y�l�l�y�����i�h�l�j�_�[�b�����d�h�j�b�k�g�•�k�l�v���²  �k�h�p�•�Z�e�v�g�Z����
�_�d�h�g�h�f�•�q�g�Z�����_�d�h�e�h�]�•�q�g�Z�����r�d�•�^�e�b�\�•�k�l�v�����a�Z�l�j�Z�l�b�����h�[�f�_�`�_�g�g�y���l�Z���_�n�_�d�l�b�\�g�•�k�l�v�� 

�D�h�j�b�k�g�•�k�l�v�� ���k�h�p�•�Z�e�v�g�Z���� �_�d�h�g�h�f�•�q�g�Z�� �l�Z�� �_�d�h�e�h�]�•�q�g�Z�� �²  �p�_�� �f�g�h�`�b�g�Z��
�i�h�d�Z�a�g�b�d�•�\���n�m�g�d�p�•�h�g�Z�e�v�g�h�]�h���i�j�b�a�g�Z�q�_�g�g�y�� 

�A�Z�l�j�Z�l�b �²  �\�b�l�j�Z�l�Z�� �l�j�m�^�h�\�b�o���� �n�•�g�Z�g�k�h�\�b�o���� �_�g�_�j�]�_�l�b�q�g�b�o�� �l�Z�� �•�g���� �j�_�k�m�j�k�•�\����
�y�d�•�� �\�•�^�h�[�j�Z�`�Z�x�l�v�� �©�i�e�Z�l�m�� �a�Z�� �d�h�j�b�k�g�•�k�l�v�ª���� �K�x�^�b�� �k�e�•�^�� �\�•�^�g�_�k�l�b�� �•�� �g�_�]�Z�l�b�\�g�•��
�g�Z�k�e�•�^�d�b���\�•�^���^�•�y�e�v�g�h�k�l�•�����k�h�p�•�Z�e�v�g�•�����_�d�h�e�h�]�•�q�g�•���� 

�?�n�_�d�l�b�\�g�•�k�l�v �²  �p�_�� �k�i�•�\�\�•�^�g�h�r�_�g�g�y�� �d�h�j�b�k�g�h�k�l�•�� �^�h�� �a�Z�l�j�Z�l���� �<�Z�j�l�h��
�]�h�\�h�j�b�l�b���i�j�h���k�h�p�•�Z�e�v�g�h-�_�d�h�e�h�]�h-�_�d�h�g�h�f�•�q�g�m���_�n�_�d�l�b�\�g�•�k�l�v�����i�j�b�q�h�f�m���d�e�x�q�h�\�b�f���}��
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�k�e�h�\�h�� �_�n�_�d�l�b�\�g�•�k�l�v���� �\�k�_�� �•�g�r�_���²  �i�h�o�•�^�g�•���� �s�h�� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�v�� �h�a�g�Z�d�b��
�_�n�_�d�l�b�\�g�h�k�l�•���� 

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

�1�1���� �F�_�l�h�^�b���� �i�h�d�Z�a�g�b�d�b�� �l�Z�� �d�j�b�l�_�j�•�€�� �h�p�•�g�d�b�� �f�Z�c�g�Z�����F�Z�c�g�h�� �}�� �^�m�`�_��
�h�[�r�b�j�g�b�f�� �i�h�g�y�l�l�y�f���� �<�Z�j�l�•�k�l�v�� �f�Z�c�g�Z�� �^�b�g�Z�f�•�q�g�Z�� �•�� �f�•�k�l�b�l�v�� �h�[�¶�}�d�l�b�\�g�•�� �k�d�e�Z�^�h�\�•��
[6]���� �A�g�Z�q�g�Z�� �q�Z�k�l�b�g�Z���d�h�e�b�r�g�•�o�� �i�•�^�i�j�b�}�f�k�l�\���� �g�Z�i�j�b�d�e�Z�^���� �m�� �E�v�\�h�\�•�� �g�Z�� �k�v�h�]�h�^�g�•�� �g�_��
�n�m�g�d�p�•�h�g�m�}�� ���g�_�� �i�j�b�^�Z�l�g�•�� �g�•�� �a�Z�� �l�_�o�g�h�e�h�]�•�y�f�b�� �n�m�g�d�p�•�h�g�Z�e�v�g�b�f�b���� �g�•�� �a�Z��
�f�h�j�Z�e�v�g�b�f�b�� �h�a�g�Z�d�Z�f�b������ �I�j�h�l�_�� �a�Z�e�b�r�Z�x�l�v�k�y�� �l�_�j�b�l�h�j�•�€�� �•�� �[�m�^�•�\�e�•���� �i�j�b�q�h�f�m��
�l�_�o�g�h�e�h�]�•�€�� �c�� �[�m�^�•�\�e�•�� �y�d�� �f�Z�l�_�j�•�Z�e�v�g�b�c�� �Z�d�l�b�\�� �\�l�j�Z�l�b�e�b�� �k�\�h�x�� �\�Z�j�l�•�k�l�v���� �Z�� �\�Z�j�l�•�k�l�v��
�l�_�j�b�l�h�j�•�€�� �a�j�h�k�l�Z�}�� �\�� �m�f�h�\�Z�o�� �f�•�k�l�h�[�m�^�•�\�g�b�o�� �l�j�Z�g�k�n�h�j�f�Z�p�•�c�� �•�� �j�h�a�\�b�l�d�m�� �f�•�k�l�Z����
�H�p�•�g�d�Z�� �f�•�k�l�b�l�v�� �•�� �k�m�[�¶�}�d�l�b�\�g�•�� �k�d�e�Z�^�h�\�•���²  �d�h�e�b�� �}�� �d�h�g�d�m�j�_�g�l�g�Z�� �[�h�j�h�l�v�[�Z���� �f�h�`�g�Z��
�i�h�l�j�Z�i�b�l�b�� �\�� �Z�a�Z�j�l���� �l�h�`�� �e�h�d�Z�e�v�g�b�c�� �\�b�]�j�Z�r�� �f�h�`�_�� �a�Z�d�e�Z�^�Z�l�b�� �i�j�h�]�j�Z�r�� �m��
�f�Z�c�[�m�l�g�v�h�f�m���� �L�Z�d�b�f�� �q�b�g�h�f���� �i�j�b�� �h�p�•�g�p�•�� �f�Z�c�g�Z�� �f�Z�x�l�v�� �a�g�Z�q�_�g�g�y���� �h�d�j�•�f�� �•�g�r�h�]�h����
�d�h�g�¶�x�g�d�l�m�j�g�•�����k�m�[�¶�}�d�l�b�\�g�•�����q�b�g�g�b�d�b���c���Z�`�•�h�l�Z�`�����s�h���}�����y�d���i�j�Z�\�b�e�h�����l�b�f�q�Z�k�h�\�b�f�b��
�m�f�h�\�Z�f�b���� �•�� �y�d�•�� �a�� �i�h�a�b�p�•�€�� �\�b�f�h�]�� �k�l�Z�e�h�]�h�� �j�h�a�\�b�l�d�m�� �i�h�l�j�•�[�g�h�� �m�k�m�\�Z�l�b�� �Z�[�h��
�a�f�_�g�r�m�\�Z�l�b�� 

�H�p�•�g�d�Z���f�Z�c�g�Z���\�•�^�[�m�\�Z�}�l�v�k�y���a�Z���g�Z�y�\�g�h�k�l�•���i�j�h�i�h�a�b�p�•�€�����i�j�_�^�f�_�l�������l�h�[�l�h���•�k�g�m�}��
�l�h�\�Z�j���� �y�d�b�c�� �i�_�j�_�^�[�Z�q�Z�}���� �y�d�� �\�e�Z�k�g�b�d�� �c�h�]�h�� �f�h�`�_�� �\�b�d�h�j�b�k�l�Z�l�b���� �H�p�•�g�d�Z�� �f�Z�c�g�Z��
�a�^�•�c�k�g�x�}�l�v�k�y���g�Z���h�k�g�h�\�•���\�b�a�g�Z�q�_�g�b�o���i�j�Z�\�h�\�b�o���m�f�h�\�����a�Z�k�Z�^�����i�j�b�g�p�b�i�•�\�������i�•�^�o�h�^�•�\����
�\�b�f�h�]���� �k�l�Z�g�^�Z�j�l�•�\���� �f�_�l�h�^�•�\�� �•�� �l�_�o�g�•�d��[9-13]���� �K�l�b�k�e�h�� �h�o�Z�j�Z�d�l�_�j�b�a�m�}�f�h�� �^�_�y�d�•��
�i�•�^�o�h�^�b���a���h�d�j�_�k�e�_�g�g�y�f���o�Z�j�Z�d�l�_�j�b�k�l�b�d���•���i�h�d�Z�a�g�b�d�•�\�����s�h���\�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y���\���g�b�o����
�<�b�d�h�j�b�k�l�h�\�m�x�l�v�� �i�•�^�o�•�^���� �i�h�j�•�\�g�y�g�g�y���� �^�h�o�h�^�m�� �l�Z�� �a�Z�l�j�Z�l���� �F�_�l�h�^�� �a�Z�l�j�Z�l�� �\�b�a�g�Z�q�Z�}��
�\�•�^�g�h�\�e�x�\�Z�g�m�� �\�Z�j�l�•�k�l�v���� �Z�� �•�g�r�•���²  �j�b�g�d�h�\�m���� �Y�d�s�h�� �m�f�h�\�b�� �^�h�a�\�h�e�y�x�l�v��
�a�Z�k�l�h�k�h�\�m�\�Z�l�b�� �i�h�j�•�\�g�y�e�v�g�b�c�� �q�b�� �^�h�o�•�^�g�b�c�� �i�•�^�o�•�^���� �\�h�g�b�� �\�b�^�Z�x�l�v�k�y��
�g�Z�c�\�b�]�•�^�g�•�r�b�f�b���� 

�I�j�b�� �i�h�j�•�\�g�y�e�v�g�h�f�m�� �i�•�^�o�h�^�• �\�b�d�h�j�b�k�l�h�\�m�x�l�v�� �i�h�j�•�\�g�y�g�g�y�� �h�[�¶�}�d�l�Z�� �h�p�•�g�d�b�� �a��
�Z�g�Z�e�h�]�•�q�g�b�f�b�� �h�[�¶�}�d�l�Z�f�b�� �j�b�g�d�m���� �a�Z�k�l�h�k�h�\�m�x�l�v�� �f�_�l�h�^�b���� �i�h�j�•�\�g�y�g�g�y�� �i�Z�j�Z�f�b����
�d�h�j�b�]�m�\�Z�g�g�y�� �k�_�j�_�^�g�v�h�€�� �p�•�g�b���� �k�l�Z�l�b�k�l�b�q�g�h�]�h�� �Z�g�Z�e�•�a�m�� �j�b�g�d�m���� �J�h�a�]�e�y�^�Z�}�l�v�k�y����
�j�h�a�f�•�s�_�g�g�y���� �i�j�Z�\�h�\�b�c�� �k�l�Z�g���� �n�m�g�d�p�•�h�g�Z�e�v�g�_�� �i�j�b�a�g�Z�q�_�g�g�y�� �q�b�� �k�i�h�k�•�[��
�\�b�d�h�j�b�k�l�Z�g�g�y���l�Z���•�g�r�•���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�����J�b�g�h�d���f�Z�c�g�Z�����y�d���•���\�k�y���_�d�h�g�h�f�•�d�Z�����i�•�^�e�y�]�Z�}��
�n�e�m�d�l�m�Z�p�•�€���²  �y�d�� �\�b�i�Z�^�d�h�\�h�f�m�� ���g�_�� �i�•�^�^�Z�}�l�v�k�y�� �i�_�j�_�^�[�Z�q�_�g�g�x���� �\�•�^�o�b�e�_�g�g�x��
�i�h�\�_�^�•�g�d�b�� �g�Z�� �j�b�g�d�m���� �y�d�Z�� �h�[�m�f�h�\�e�_�g�Z�� �k�l�h�o�Z�k�l�b�q�g�b�f�b�� �a�f�•�g�Z�f�b�� �\�� �q�Z�k�•�� �c�� �y�d�•�� �g�_��
�\�b�y�\�e�y�x�l�v�� �a�Z�d�h�g�h�f�•�j�g�h�k�l�_�c���� �G�Z�k�Z�f�i�_�j�_�^�� �n�e�m�d�l�m�Z�p�•�€�� �d�h�g�¶�x�g�d�l�m�j�g�•�c���� �H�l�h�`��
�\�Z�`�e�b�\�h�� �a�^�•�c�k�g�b�l�b�� �Z�d�l�m�Z�e�•�a�Z�p�•�x�� �p�•�g�b�� �l�j�Z�g�k�Z�d�p�•�c�� �g�Z�� �^�Z�l�m�� �h�p�•�g�d�b���� �H�d�j�_�k�e�_�g�g�y��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d���� �s�h�� �\�i�e�b�\�Z�x�l�v�� �g�Z�� �\�Z�j�l�•�k�l�v���� �}�� �d�e�x�q�h�\�b�f�b�� �\�� �p�v�h�f�m�� �i�j�h�p�_�k�•����
�H�d�j�_�f�•�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �\�b�a�g�Z�q�_�g�•�� �\�� �a�Z�d�h�g�h�^�Z�\�k�l�\�•���� �a�h�d�j�_�f�Z�� �f�_�l�Z�� �h�p�•�g�d�b����
�j�h�a�f�•�s�_�g�g�y�� �h�[�¶�}�d�l�Z�� �i�j�b�a�g�Z�q�_�g�g�y�� �s�h�^�h�� �f�Z�c�[�m�l�g�v�h�]�h�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �\�•�^�i�h�\�•�^�g�h��
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�^�h�� �i�j�h�_�d�l�g�h�€�� �^�h�d�m�f�_�g�l�Z�p�•�€���� �l�_�o�g�•�q�g�b�c�� �k�l�Z�g���� �j�h�a�\�b�l�h�d�� �•�g�n�j�Z�k�l�j�m�d�l�m�j�b�� �l�h�s�h��[9]. 
�>�e�y�� �l�_�j�b�l�h�j�•�c���²  �k�l�Z�g�� �j�h�a�\�b�l�d�m�� �l�_�o�g�•�q�g�h�€�� �•�g�n�j�Z�k�l�j�m�d�l�m�j�b�� �•�� �\�b�d�h�j�b�k�l�Z�g�g�y�� ���^�e�y��
�m�]�•�^�v���²  �d�e�Z�k���‰�j�m�g�l�•�\�����\�b�a�g�Z�q�_�g�b�c���m���a�_�f�_�e�v�g�h�f�m���d�Z�^�Z�k�l�j�•���� 

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

�A�Z�l�j�Z�l�g�b�c�� �i�•�^�o�•�^ �²  �\�•�^�i�h�\�•�^�g�•�k�l�v�� �a�Z�l�j�Z�l�Z�f�� �\�•�^�l�\�h�j�_�g�g�y�� ���m�� �l�•�c�� �k�Z�f�•�c��
�l�_�o�g�h�e�h�]�•�€���l�Z���n�m�g�d�p�•�€�������I�j�b���h�p�•�g�p�•���a�_�f�e�•�����l�_�j�b�l�h�j�•�€�����i�j�b�c�f�Z�}�l�v�k�y���p�•�g�Z���i�j�b�^�[�Z�g�g�y��
�^�•�e�y�g�d�b�� �a�� �l�Z�d�b�f�b�� �k�Z�f�b�f�b�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b���� �<�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y�� �f�_�l�h�^��
�\�•�^�l�\�h�j�_�g�g�y�� �•�� �f�_�l�h�^�� �a�Z�f�•�s�_�g�g�y���� �Z�� �l�Z�d�h�`�� �j�•�a�g�•�� �l�_�o�g�•�d�b�� �\�b�a�g�Z�q�_�g�g�y�� �\�Z�j�l�h�k�l�•����
�D�e�x�q�h�\�b�f�b���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b���c���i�h�d�Z�a�g�b�d�Z�f�b���h�p�•�g�d�b���}�����a�Z�l�j�Z�l�b���g�Z���\�•�^�l�\�h�j�_�g�g�y����
�h�i�e�Z�l�Z�� �i�j�Z�p�•���� �\�Z�j�l�•�k�l�v�� �h�i�j�Z�p�x�\�Z�g�g�y�� �^�h�d�m�f�_�g�l�Z�p�•�€�� �c�� �g�Z�]�e�y�^�m���� �A�Z�l�j�Z�l�b��
�i�h�\�¶�y�a�m�x�l�v�k�y�� �l�Z�d�h�`�� �•�a���� �h�l�j�b�f�Z�g�g�y�f�� �^�h�a�\�h�e�•�\���� �h�i�e�Z�l�h�x�� �i�j�Z�\�g�b�d�•�\���� �i�j�b�^�[�Z�g�g�y�f��
�h�[�¶�}�d�l�Z���� �\�Z�j�l�h�k�l�•�� �[�m�^�•�\�g�b�p�l�\�Z���� �g�_�i�_�j�_�^�[�Z�q�m�\�Z�g�b�f�b�� �\�b�l�j�Z�l�Z�f�b���� �•�g�l�_�j�_�k�h�f��
�•�g�\�_�k�l�h�j�Z���� �M�� �f�_�l�h�^�•�� �e�•�d�\�•�^�Z�p�•�€�� �\�j�Z�o�h�\�m�}�l�v�k�y�� �l�Z�d�h�`�� �j�b�g�d�h�\�Z�� �\�Z�j�l�•�k�l�v�� �^�•�e�y�g�d�b����
�f�Z�l�_�j�•�Z�e�•�\���i�•�k�e�y���j�h�a�[�h�j�m���h�[�¶�}�d�l�Z�����j�h�[�•�l���a���j�h�a�[�b�j�Z�g�g�y�����<���h�p�•�g�p�•���^�•�e�y�g�d�b�����\�Z�j�l�•�k�l�v��
�a�f�•�g�b�� �p�•�e�v�h�\�h�]�h�� �i�j�b�a�g�Z�q�_�g�g�y���� �j�h�a�f�•�s�_�g�g�y���� �y�d�•�k�l�v�� �^�h�€�a�^�m���� �d�m�e�v�l�m�j�Z�� �h�[�j�h�[�•�l�d�m��
�a�_�f�e�•���� �_�j�h�a�•�y���� �k�d�e�Z�^�g�•�k�l�v�� �\�_�^�_�g�g�y�� �]�h�k�i�h�^�Z�j�d�b���� �a�Z�[�j�m�^�g�_�g�g�y�� �k�_�j�_�^�h�\�b�s�Z����
�g�Z�y�\�g�•�k�l�v�� �f�_�e�•�h�j�Z�p�•�€�� �c�� �•�g�n�j�Z�k�l�j�m�d�l�m�j�b���� �s�h�� �m�k�d�e�Z�^�g�x�}�� �\�_�^�_�g�g�y�� �Z�]�j�h�l�_�o�g�•�d�b����
�H�l�`�_���� �m�k�x�� �f�g�h�`�b�g�m�� �i�h�d�Z�a�g�b�d�•�\�� �•�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d���� �\�b�d�h�j�b�k�l�h�\�m�\�Z�g�b�o�� �i�j�b�� �h�p�•�g�p�•��
�f�Z�c�g�Z���l�Z���k�l�Z�e�h�]�h���j�h�a�\�b�l�d�m�����f�h�`�g�Z���a�]�j�m�i�m�\�Z�l�b���g�Z�k�l�m�i�g�b�f���q�b�g�h�f�����l�Z�[�e���������� 

�1�k�g�m�x�q�•�� �f�_�l�h�^�b�� �c�� �i�h�d�Z�a�g�b�d�b�� �h�p�•�g�d�b�� �f�Z�c�g�Z�� �f�•�k�l�y�l�v�� �f�Z�e�h�� �i�h�\�¶�y�a�Z�g�v�� �•��
�\�•�^�g�h�r�_�g�v���^�h���\�b�f�h�]���k�l�Z�e�h�]�h���j�h�a�\�b�l�d�m�����g�_�^�h�k�l�Z�l�g�y���m�\�Z�]�Z���i�j�b�^�•�e�_�g�Z���k�h�p�•�Z�e�v�g�b�f���•��
�_�d�h�e�h�]�•�q�g�b�f�� �d�j�b�l�_�j�•�y�f���� �Z�� �l�Z�d�h�`�� �g�_�^�h�k�l�Z�l�g�v�h�� �\�j�Z�o�h�\�m�x�l�v�k�y�� �i�_�j�k�i�_�d�l�b�\�b���� �M��
�k�l�Z�e�h�f�m�� �j�h�a�\�b�l�d�m�� �p�•�� �d�j�b�l�_�j�•�€�� �}�� �\�Z�`�e�b�\�b�f�b���� �Z�� �f�Z�c�[�m�l�g�}�� �\�b�k�l�m�i�Z�}�� �d�e�x�q�h�\�b�f��
�i�h�g�y�l�l�y�f���� �=�h�\�h�j�y�q�b�� �i�j�h�� �f�Z�c�[�m�l�g�}���� �k�e�•�^�� �^�h�e�m�q�b�l�b�� �i�j�h�]�g�h�a�m�\�Z�g�g�y�� �g�Z�k�e�•�^�d�•�\�� �m��
�d�h�`�g�•�c���k�d�e�Z�^�h�\�•�c�� 

�F�h�`�g�Z�� �i�•�^�•�c�l�b�� �n�h�j�f�Z�e�v�g�b�f�� �r�e�y�o�h�f�� �m�a�]�h�^�`�_�g�g�y�� �i�h�d�Z�a�g�b�d�•�\�� �k�l�Z�e�h�]�h��
�j�h�a�\�b�l�d�m�� �a�� �i�h�d�Z�a�g�b�d�Z�f�b�� �h�p�•�g�d�b�� �f�Z�c�g�Z�����G�Z�� �^�m�f�d�m�� �Z�\�l�h�j�Z���� �k�e�•�^�� �a�Z�d�e�Z�k�l�b��
�\�•�^�i�h�\�•�^�g�m�� �f�_�l�h�^�h�e�h�]�•�q�g�m�� �i�e�Z�l�n�h�j�f�m�� �^�e�y�� �k�b�k�l�_�f�g�h�]�h�� �m�a�]�h�^�`�_�g�g�y�� �i�h�d�Z�a�g�b�d�•�\����
�G�_�x�� �f�h�`�_�� �\�b�k�l�m�i�b�l�b�� �f�h�^�_�e�v�� ��-�\�b�f�•�j�g�h�k�l�•���� �h�k�d�•�e�v�d�b�� �i�h�d�Z�a�g�b�d�b�� �p�b�o�� �^�\�h�o�� �k�n�_�j��
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���k�l�Z�e�h�]�h���j�h�a�\�b�l�d�m���c���h�p�•�g�d�b���f�Z�c�g�Z�����‰�j�m�g�l�m�x�l�v�k�y���g�Z�\�d�h�e�h���\�b�f�•�j�•�\���e�x�^�b�g�Z�����m�f�h�\�b����
�n�m�g�d�p�•�y�����]�_�h�f�_�l�j�•�y�����q�Z�k [1]. 
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�1�1�1���� �H�[�‰�j�m�g�l�m�\�Z�g�g�y�� �m�a�]�h�^�`�_�g�g�y�� �i�h�d�Z�a�g�b�d�•�\���• �d�j�b�l�_�j�•�€�\�� �K�J�� �^�e�y �h�p�•�g�d�b��
�f�Z�c�g�Z�����H�q�_�\�b�^�g�h���� �s�h�� �k�l�Z�e�b�c�� �j�h�a�\�b�l�h�d���� �Z�� �l�Z�d�h�`�� �h�p�•�g�d�Z�� �f�Z�c�g�Z�� �a�h�j�•�}�g�l�h�\�Z�g�•�� �g�Z��
�e�x�^�b�g�m���� �L�h�[�l�h�� �e�x�^�k�v�d�b�c�� �\�b�f�•�j�� ��L���� �m�� �g�Z�r�•�c�� �a�Z�^�Z�q�•�� �}�� �\�b�j�•�r�Z�e�v�g�b�f���� �E�x�^�k�v�d�b�c��
�\�b�f�•�j�� �f�h�`�_�� �h�i�b�k�m�\�Z�l�b�k�v���� �f�_�g�l�Z�e�•�l�_�l�h�f�� �e�x�^�_�c���� �^�m�o�h�\�g�•�k�l�x���� �j�•�\�g�_�f�� �d�m�e�v�l�m�j�b����
�g�_�h�^�g�h�j�•�^�g�•�k�l�x�����\�•�d�h�\�h�x�����k�h�p�•�Z�e�v�g�h�x�����g�Z�p�•�h�g�Z�e�v�g�h�x�����f�_�r�d�Z�g�p�•�\���l�Z���i�j�b�€�`�^�`�b�o����
�l�h�[�l�h���e�x�^�_�c�����y�d�•���[�_�j�m�l�v���m�q�Z�k�l�v���m���`�b�l�l�•���f�•�k�l�Z���l�Z���h�i�_�j�Z�p�•�y�o���•�a���f�Z�c�g�h�f�����F�Z�c�g�h���l�Z��
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�i�j�h�k�l�•�j���f�•�k�l���y�d���h�[�¶�}�d�l���k�l�Z�e�h�]�h���j�h�a�\�b�l�d�m���\�•�^�g�h�k�b�l�v�k�y���^�h���n�m�g�d�p�•�h�g�Z�e�v�g�b�o���k�b�k�l�_�f����
�l�h�[�l�h�� �n�m�g�d�p�•�h�g�Z�e�v�g�Z�� �k�d�e�Z�^�h�\�Z�� ��F���� �f�Z�}�� �[�m�l�b�� �\�•�^�h�[�j�Z�`�_�g�Z���\�� �m�f�h�\�Z�o�� �a�Z�^�Z�q�•��
�m�a�]�h�^�`�_�g�g�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�� �•�� �i�h�d�Z�a�g�b�d�•�\���� �=�_�h�f�_�l�j�b�q�g�•�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� ��G) 
�g�Z�e�_�`�Z�l�v�� �^�h�� �\�Z�`�e�b�\�b�o�� �m�� �k�l�Z�e�h�k�l�•�� �h�j�]�Z�g�•�a�Z�p�•�€�� �f�•�k�l�� �l�Z�� �h�p�•�g�d�b�� �h�[�¶�}�d�l�•�\�� �f�Z�c�g�Z����
�J�h�a�f�•�j�g�•�� �^�Z�g�•���� �n�h�j�f�Z���� �d�h�g�n�•�]�m�j�Z�p�•�y���� �\�e�Z�k�l�b�\�h�k�l�•���� �i�h�\�¶�y�a�Z�g�•�� �a�� �f�Z�k�r�l�Z�[�h�f�� �•��
�j�h�a�i�e�Z�g�m�\�Z�g�g�y�f�����l�_�`���i�h�\�b�g�g�• �\�j�Z�o�h�\�m�\�Z�l�b�k�y���\���a�Z�^�Z�q�•���m�a�]�h�^�`�_�g�g�y�����M�f�h�\�b����U) �²  
�i�j�b�j�h�^�g�h-�e�Z�g�^�r�Z�n�l�g�•���� �k�h�p�•�Z�e�v�g�h-�^�_�f�h�]�j�Z�n�•�q�g�•���� �i�h�e�•�l�b�q�g�•, �c�� �j�h�a�f�•�s�_�g�g�y��
�h�[�¶�}�d�l�Z���\���h�l�h�q�_�g�g�•���h�[�m�f�h�\�e�x�x�l�v���\�b�f�h�]�b���^�h���n�h�j�f�m�\�Z�g�g�y���l�Z���h�p�•�g�d�b�����<�b�f�•�j���q�Z�k�m��
���L���� �i�j�b�k�m�l�g�•�c�� �\�� �•�k�l�h�j�b�q�g�h�f�m�� �Z�k�i�_�d�l�•���� �i�_�j�k�i�_�d�l�b�\�•�� �l�Z�� �q�Z�k�h�\�h�f�m �j�_�`�b�f�•��
�n�m�g�d�p�•�h�g�m�\�Z�g�g�y���� �I�_�j�_�e�•�q�_�g�•�� �\�b�f�•�j�b�� ���e�x�^�b�g�Z���± �n�m�g�d�p�•�y���± �m�f�h�\�b���± �]�_�h�f�_�l�j�•�y���± 
�q�Z�k���� �m�� �\�k�•�c�� �i�h�\�g�h�l�•�� �€�o�� �^�\�h-���� �l�j�b-���� �q�h�l�b�j�b- �l�Z�� �i�¶�y�l�b�\�b�f�•�j�g�b�o�� �i�h�}�^�g�Z�g�v�� �l�\�h�j�y�l�v��
�m�a�]�h�^�`�_�g�m���k�b�k�l�_�f�m���d�j�b�l�_�j�•�€�\���• �\�b�f�h�]���k�l�Z�e�h�]�h���j�h�a�\�b�l�d�m���l�Z �h�p�•�g�d�b���f�Z�c�g�Z�� 

�J�h�a�]�e�y�g�_�f�h�� �h�d�j�_�f�•�� �i�h�}�^�g�Z�g�g�y �o�Z�j�Z�d�l�_�j�b�k�l�b�d �\�a�Z�}�f�h�^�•�€�� �\�b�f�•�j�•�\�� �i�j�h�k�l�h�j�m 
���l�Z�[�e���� �������� �H�k�d�•�e�v�d�b�� �c�^�_�l�v�k�y �i�j�h���k�l�Z�e�b�c�� �j�h�a�\�b�l�h�d�� �•�� �n�m�g�d�p�•�x�� �h�p�•�g�d�b�� �f�Z�c�g�Z�� �Z��
�l�Z�d�h�`�� �h�[�‰�j�m�g�l�m�\�Z�g�g�y�� �m�j�[�Z�g�•�k�l�b�q�g�b�o�� �j�•�r�_�g�v�����j�h�a�]�e�y�g�_�f�h�� �e�b�r�_���i�h�^�\�•�c�g�• 
�\�a�Z�}�f�h�^�•�€�����>�e�y �]�e�b�[�r�h�]�h �l�_�h�j�_�l�b�q�g�h�]�h���h�k�f�b�k�e�_�g�g�y���i�h�j�m�r�_�g�h�]�h���\���k�l�Z�l�l�•���i�b�l�Z�g�g�y��
�j�h�a�]�e�y�^�� ��-, 4- �l�Z�� ��-�\�b�f�•�j�g�b�o�� �i�h�}�^�g�Z�g�v�� �j�h�a�r�b�j�b�l�v�� �l�_�h�j�_�l�b�q�g�•�� �j�_�n�e�_�d�k�•�€���� �Z�e�_��
�\�b�o�h�^�b�l�v���a�Z���f�_�`�•���^�Z�g�h�€���i�m�[�e�•�d�Z�p�•�€.  

�I�h�}�^�g�Z�g�g�y�� �©LF�ª�� ���e�x�^�b�g�Z���± �n�m�g�d�p�•�y�� �o�Z�j�Z�d�l�_�j�b�a�m�}�� �j�_�Z�e�•�a�Z�p�•�x�� �n�m�g�d�p�•�c��
�e�x�^�b�g�b���\���f�•�k�v�d�h�f�m���i�j�h�k�l�h�j�•�����N�m�g�d�p�•�€�����y�d�•���j�_�Z�e�•�a�m�}���e�x�^�b�g�Z���\���f�•�k�v�d�h�f�m���i�j�h�k�l�h�j�•�� 
�f�h�`�m�l�v�� �[�m�l�b�� �j�h�a�^�•�e�_�g�•�� �g�Z�����k�h�p�•�Z�e�v�g�•���� �_�d�h�e�h�]�•�q�g�•���� �_�d�h�g�h�f�•�q�g�•���� �1�g�l�_�]�j�Z�e�v�g�b�f��
�i�h�d�Z�a�g�b�d�h�f���p�•�}�€���\�a�Z�}�f�h�^�•�€���}���©�j�_�d�h�f�_�g�^�Z�p�•�€�ª �s�h�^�h���i�h�\�_�^�•�g�d�b �g�Z���j�b�g�d�m���f�Z�c�g�Z���l�Z �\��
�i�j�h�k�l�h�j�•�� �f�•�k�l�Z�����<�a�Z�}�f�h�^�•�y�� �/�) �h�i�b�k�m�}�l�v�k�y �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�f�b �n�m�g�d�p�•�h�g�Z�e�v�g�h�€ 
�k�l�j�m�d�l�m�j�b �a�Z�c�g�y�l�h�k�l�•���g�Z�k�_�e�_�g�g�y�� �i�h�d�Z�a�g�b�d�h�f �n�m�g�d�p�•�h�g�Z�e�v�g�h�€���^�h�k�l�Z�l�g�h�k�l�•���k�l�h�k�h�\�g�h��
�i�h�l�j�_�[���e�x�^�_�c�����1�g�r�•���f�h�`�e�b�\�h�k�l�•���^�e�y�� �Z�g�Z�e�•�a�m���\�a�Z�}�f�h�^�•�c���j�h�a�d�j�b�\�Z�x�l�v�k�y�� �i�j�b�� �a�f�•�g�•��
�f�•�k�p�y�� �\�b�f�•�j�•�\���� �g�Z�i�j�b�d�e�Z�^���� �©LF�ª�� �a�Z�f�•�g�x�}�l�v�k�y�� �g�Z�� �©FL�ª���� �L�h�^�• �m�� �\�a�Z�}�f�h�^�•�€�� �©FL�ª��
���n�m�g�d�p�•�€���± �e�x�^�b�g�Z�����•�g�l�_�]�j�Z�e�v�g�b�f�b���}���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���n�m�g�d�p�•�h�g�Z�e�v�g�h�€���k�l�j�m�d�l�m�j�b 
�i�j�h�k�l�h�j�m���k�l�h�k�h�\�g�h���\�b�f�h�]���e�x�^�b�g�b���� 

�L�Z�[�e�b�p�y���� 

�<�a�Z�}�f�h�^�•�€���\�b�f�•�j�•�\���i�j�h�k�l�h�j�m���^�e�y���\�b�a�g�Z�q�_�g�g�y���m�a�]�h�^�`�_�g�b�o���i�h�d�Z�a�g�b�d�•�\���•���\�b�f�h�]���k�l�Z�e�h�]�h��

�j�h�a�\�b�l�d�m���\���h�p�•�g�p�•���f�Z�c�g�Z���l�Z���h�[�‰�j�m�g�l�m�\�Z�g�g�•���i�j�h�_�d�l�g�b�o���j�•�r�_�g�v 
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Polytechnic�ª. 
Criteria and requirements for sustainable development of the city in the 

real estate evaluation and reasoning of project decisions. 
The object of the study is the approaches, indicators and methods of property 

valuation, as well as methods of project justification. The subject of research - the 
requirements of sustainable development in the evaluation of real estate and in urban 
design. The purpose of the article is to develop a methodology for assessing property, 
depending on the requirements of sustainable development and its incorporation into 
urban decisions. The tasks were solved: to consider the requirements, indicators and 
criteria of sustainable development; to define criteria and methods of evaluation, to 
coordinate them with the requirements of sustainable development; to substantiate the 
approaches of improving the criteria and methods of property valuation in the system of 
values �²  of sustainable development, to consider them in urban design. 

The article attempts to develop the methodology of property valuation taking 
into account the requirements of sustainable development. The approaches to its 
consideration in the justification of urban decisions are described. Requirements, 
indicators and criteria of sustainable development are considered. The main objective 
of sustainable development (SR) is to improve the quality of life and ensure the well-
being of present and future generations. The relevance of taking into account SR 
requirements for real estate valuation problems and substantiation of urban design 
decisions has been proved. The approach of coordination of methods of valuation of 
property with the requirements of sustainable development, their consideration in 
urban designing is substantiated. A method is defined, the essence of which is that the 
object of evaluation is compared by a set of indicators of the established criteria with 
the standard, and the numerical value of the approximation to it is determined. The 
system of criteria for property valuation is substantiated. Each criterion must have a 
numerical expression, be interdependent. The number of criteria should be minimal 
enough to evaluate the object. The assessment of property and project decisions is 
proposed to be carried out using a mixed method, which fundamentally changes the 
activities for the protection and revitalization of the historical environment, including 
projects of development of the historical environment of cities 

Keywords: sustainable development, characteristics of sustainable 
development, estimation of immovable property, the methodology of property 
valuation taking into account the requirements of sustainable development, utility, 
costs, efficiency.  
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�i�h�e�•�l�b�q�g�Z�����i�j�Z�\�h�\�Z�����Z�^�f�•�g�•�k�l�j�Z�l�b�\�g�Z���k�\�•�^�h�f�h�k�l�•�������•�k�l�h�j�b�q�g�•���h�k�h�[�e�b�\�h�k�l�•���f�•�k�l�Z�����y�d�•��
�\�•�^�h�[�j�Z�`�_�g�•���\���Z�j�o�•�l�_�d�l�m�j�g�•�c���k�i�Z�^�s�b�g�•�� 

������ �Z�g�Z�e�•�a�� �a�^�•�c�k�g�_�g�h�� �m�� �\�b�[�j�Z�g�b�o�� �d�h�g�l�_�d�k�l�Z�o�� �\�b�g�b�d�g�_�g�g�y���� �j�h�a�\�b�l�d�m�� �•��
�n�h�j�f�m�\�Z�g�g�y���i�j�h�k�l�h�j�h�\�b�o���k�l�j�m�d�l�m�j���h�k�g�h�\�g�b�o���f�•�k�l���A�Z�o�•�^�g�h�]�h���j�_�]�•�h�g�m���M�d�j�Z�€�g�b�� 

�<�b�d�e�Z�^�� �f�Z�l�_�j�•�Z�e�m�����1���� �1�k�l�h�j�b�q�g�•�� �i�_�j�_�^�m�f�h�\�b���� �M�g�•�d�Z�e�v�g�•�k�l�v�� �m�� �k�\�•�l�h�\�•�c��
�m�j�[�Z�g�•�k�l�b�q�g�•�c���d�m�e�v�l�m�j�•�����:�g�Z�e�•�a�m�x�l�v�k�y���i�_�j�_�^�m�k�•�f���d�m�e�v�l�m�j�g�b�c���q�b�g�g�b�d���•���j�_�e�•�]�•�c�g�Z��
�d�m�e�v�l�m�j�Z�����i�h�e�•�l�b�q�g�•�����i�j�Z�\�h�\�•�����Z�^�f�•�g�•�k�l�j�Z�l�b�\�g�•�����Z���l�Z�d�h�`���k�m�k�i�•�e�v�g�•���q�b�g�g�b�d�b�� 

�N�h�j�f�h�m�l�\�h�j�_�g�g�y�� �c�� �j�h�a�\�b�l�h�d�� �f�•�k�l�� �l�Z�� �€�o�� �m�g�•�d�Z�e�v�g�•�k�l�v�� �a�m�f�h�\�e�_�g�•�� �i�_�j�_�^�m�k�•�f��
�d�m�e�v�l�m�j�g�b�f�b�� �q�b�g�g�b�d�Z�f�b. �D�m�e�v�l�m�j�m�� �f�h�`�g�Z�� �n�h�j�f�m�e�x�\�Z�l�b�� �y�d�� �k�m�d�m�i�g�•�k�l�v��
�f�Z�l�_�j�•�Z�e�v�g�h�]�h�� �•�� �^�m�o�h�\�g�h�]�h�� �g�Z�^�[�Z�g�g�y�� �f�•�k�v�d�h�€�� �k�i�•�e�v�g�h�l�b���� �\�b�j�h�[�e�_�g�h�]�h�� �\��
�a�Z�]�Z�e�v�g�h�f�m���•�k�l�h�j�b�q�g�h�f�m���j�h�a�\�b�l�d�m���Z�[�h���m���\�b�a�g�Z�q�_�g�•�c���_�i�h�k�•�����P�_���l�_�����s�h���\���e�x�^�k�v�d�h�f�m��
�j�h�a�\�b�l�d�m���k�l�\�h�j�_�g�_���•���g�Z�\�q�_�g�_�����g�Z���\�•�^�f�•�g�m���\�•�^���m�k�i�Z�^�d�h�\�Z�g�h�]�h���[�•�h�e�h�]�•�q�g�h�����D�m�e�v�l�m�j�Z���}��
�i�_�\�g�b�f�� �j�•�\�g�_�f�� �j�h�a�\�b�l�d�m�� �k�m�k�i�•�e�v�k�l�\�Z�� �l�h�€�� �q�b�� �•�g�r�h�€�� �•�k�l�h�j�b�q�g�h�€�� �_�i�h�o�b���� �2�€�� �q�Z�k�l�h��
�h�l�h�l�h�`�g�x�x�l�v���a���p�b�\�•�e�•�a�Z�p�•�}�x���y�d���k�l�Z�g�h�f���j�h�a�\�b�l�d�m���e�x�^�k�v�d�h�]�h���k�m�k�i�•�e�v�k�l�\�Z���\���i�_�\�g�b�c��
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�p�b�\�•�e�•�a�Z�p�•�€�� �\�\�Z�`�Z�x�l�v�� �h�j�]�Z�g�•�a�h�\�Z�g�_�� �f�•�k�v�d�_�� �`�b�l�l�y���� �k�Z�d�j�Z�e�v�g�•�� �h�[�¶�}�d�l�b����
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�_�d�a�b�k�l�_�g�p�•�€���e�x�^�_�c�����H�l�`�_�����l�\�h�j�p�_�f���n�_�g�h�f�_�g�m���f�•�k�l�Z���l�Z���c�h�]�h���m�g�•�d�Z�e�v�g�h�k�l�•���\�b�k�l�m�i�Z�}��
�g�Z�k�Z�f�i�_�j�_�^�� �d�m�e�v�l�m�j�Z���� �y�d�Z�� �i�j�h�y�\�e�y�}�l�v�k�y�� �\�� �s�h�^�_�g�g�h�f�m�� �`�b�l�l�•���� �j�•�a�g�h�j�•�^�g�h�k�l�•��
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�h�o�h�i�e�x�}�� �g�h�j�f�b���� �\�Z�j�l�h�k�l�•�� �c�� �i�•�^�k�l�Z�\�b���^�•�y�e�v�g�h�k�l�•�� �f�_�r�d�Z�g�p�•�\���� �D�m�e�v�l�m�j�Z�� �f�•�k�l�Z��
�\�•�^�h�[�j�Z�`�Z�}�l�v�k�y�� �\�� �o�Z�j�Z�d�l�_�j�•�� �c�h�]�h�� �i�j�h�k�l�h�j�m���� �s�h�� �f�h�`�_�� �l�j�Z�d�l�m�\�Z�l�b�k�y�� �y�d�� �o�j�h�g�•�d�Z��
�`�b�l�l�y���•���a�Z�i�b�k���c�h�]�h���•�k�l�h�j�•�€�����F�•�k�l�h���}���h�^�g�h�q�Z�k�g�h���•���l�\�h�j�p�_�f�����•���\�b�j�Z�a�g�b�d�h�f���d�m�e�v�l�m�j�b����
�k�l�\�h�j�x�}���k�i�_�p�b�n�•�q�g�_���k�_�j�_�^�h�\�b�s�_���€�€���\�•�^�h�[�j�Z�`�_�g�g�y�� 

�G�_�\�•�^�^�•�e�v�g�h�x�� �}���j�_�e�•�]�•�c�g�Z�� �d�m�e�v�l�m�j�Z�����j�_�e�•�]�•�c�g�b�c�� �q�b�g�g�b�d������ �s�h�� �l�j�Z�d�l�m�}�l�v�k�y��
�y�d�� �i�_�j�_�d�Z�a�� �k�_�g�k�m�� �•�� �a�g�Z�q�_�g�g�y�� �e�x�^�k�v�d�h�€�� �_�d�a�b�k�l�_�g�p�•�€���� �k�_�g�k�m���� �y�d�b�c�� �a�g�Z�o�h�^�b�l�v�k�y�� �f�•�`��
�^�h�[�j�h�f���•���a�e�h�f�����i�h�r�m�d�h�f���r�e�y�o�m���^�h���`�b�l�l�y���\�•�q�g�h�]�h�����j�h�a�m�f�•�g�g�y���k�b�f�\�h�e�•�\�����d�h�e�b���f�•�k�l�h��
�j�h�a�]�e�y�^�Z�}�l�v�k�y���y�d���\�b�l�\�•�j���e�x�^�k�v�d�b�o���j�m�d���•���l�h�]�h�����s�h���g�Z�a�b�\�Z�}�l�v�k�y���©�k�m�l�g�•�k�l�x���e�x�^�b�g�b�ª����
�:�g�Z�e�•�a�m�x�q�b���j�_�e�•�]�•�c�g�b�c���q�b�g�g�b�d�� �c�h�]�h���\�i�e�b�\���g�Z���j�h�a�\�b�l�h�d���•���n�h�j�f�h�l�\�h�j�_�g�g�y���f�•�k�l�����€�o��
�i�j�h�k�l�•�j�� �l�Z�� �Z�j�o�•�l�_�d�l�m�j�m���� �\�•�^�a�g�Z�q�b�f�h���� �s�h�� �j�_�e�•�]�•�y���²  �©�d�h�f�i�e�_�d�k�� �l�h�]�h���� �m�� �s�h�� �\�•�j�b�f�h����
�s�h�� �l�h�j�d�Z�}�l�v�k�y�� �‰�_�g�_�a�b���� �k�l�j�m�d�l�m�j�b�� �•�� �f�_�l�b�� �•�k�g�m�\�Z�g�g�y�� �e�x�^�b�g�b�� �•�� �k�\�•�l�m���� �\�•�j�Z �\�� �;�h�]�Z�ª��
[11]. �A�Z�]�Z�e�v�g�•�� �_�e�_�f�_�g�l�b�� �^�e�y�� �\�k�•�o�� �j�_�e�•�]�•�c�� �\�•�^�g�h�k�y�l�v�k�y�� �^�h�� �i�j�Z�\�^�b�� �\�•�j�b���� �i�j�b�g�p�b�i�•�\��
�f�h�j�Z�e�v�g�h�]�h�� �`�b�l�l�y���� �d�m�e�v�l�m�� �•�� �h�[�j�y�^�•�\���� �•�g�k�l�b�l�m�p�•�c�g�h�€�� �h�j�]�Z�g�•�a�Z�p�•�€���� �P�_�� �k�m�k�i�•�e�v�g�h-
�i�h�e�•�l�b�q�g�_�� �y�\�b�s�_���� �•�k�l�h�l�g�b�f�� �_�e�_�f�_�g�l�h�f�� �y�d�h�]�h�� �}�� �\�•�^�g�h�r�_�g�g�y�� �e�x�^�b�g�b�� �^�h�� �k�n�_�j�b��
�k�\�y�l�h�k�l�•���c���;�h�`�h�€���k�n�_�j�b�� 

�P�_�c���q�b�g�g�b�d���\�_�^�_���•�g�d�h�e�b���^�h���•�k�l�h�l�g�b�o���a�f�•�g���\���h�[�j�Z�a�•���f�•�k�p�v���l�Z���f�•�k�l�����l�\�h�j�b�l�v�k�y��
�k�i�_�p�b�n�•�q�g�b�c�� �e�Z�g�^�r�Z�n�l���� �m�� �y�d�h�f�m�� �^�h�f�•�g�m�}�� �k�\�y�l�b�g�y�� �c�� �k�Z�d�j�Z�e�v�g�b�c�� �i�j�h�k�l�•�j����
�O�Z�j�Z�d�l�_�j�g�h�x�� �h�a�g�Z�d�h�x�� �^�_�y�d�b�o�� �j�_�e�•�]�•�c�g�b�o�� �h�k�_�j�_�^�d�•�\���²  �p�_�g�l�j�•�\�� �i�Z�e�h�f�g�b�p�l�\�Z���� �}��
�a�f�•�r�m�\�Z�g�g�y�� �g�Z�j�h�^�•�\�� ���q�Z�k�l�b�g�Z�� �i�Z�e�h�f�g�b�d�•�\ �i�•�k�e�y�� �a�Z�\�_�j�r�_�g�g�y�� �f�Z�g�^�j�•�\�d�b�� �g�_��
�i�h�\�_�j�l�Z�}�l�v�k�y�� �^�h�^�h�f�m���� �Z�� �a�Z�e�b�r�Z�}�l�v�k�y�� �i�j�h�`�b�\�Z�l�b�� �i�h�[�e�b�a�m�� �k�\�y�l�b�o�� �f�•�k�p�y�o���� �F�•�k�l�h��
�\�•�^�� �k�\�h�]�h�� �a�Z�j�h�^�`�_�g�g�y�� �k�e�m�`�b�e�h�� �l�Z�}�f�g�b�p�_�x���� �s�h�� �^�Z�\�Z�e�h�� �i�•�^�k�l�Z�\�b�� �\�\�Z�`�Z�l�b�� �c�h�]�h��
�^�Z�j�h�f�� �L�\�h�j�p�y�� �•�� �l�\�h�j�h�f�� �e�x�^�k�v�d�b�o�� �j�m�d���� �>�e�y�� �d�j�Z�s�h�]�h�� �j�h�a�m�f�•�g�g�y�� �k�m�l�g�h�k�l�•�� �l�Z��
�m�g�•�d�Z�e�v�g�h�k�l�•���f�•�k�l�Z���•�� �c�h�]�h���f�•�k�p�y���\���p�b�\�•�e�•�a�Z�p�•�c�g�h�f�m���j�h�a�\�b�l�d�m���^�h�p�•�e�v�g�h���j�h�a�]�e�y�^�Z�l�b��
�c�h�]�h�� �a�� �i�h�]�e�y�^�m�� �l�_�h�e�h�]�•�€���� �^�_�� �g�Z�c�d�h�j�b�k�g�•�r�b�f�b�� �^�e�y�� �g�Z�k�� �}�� �^�h�k�e�•�^�`�_�g�g�y�� �n�•�e�h�k�h�n�•�\�� �•��
�l�_�h�e�h�]�•�\�����y�d�•���j�h�a�]�e�y�^�Z�x�l�v���f�•�k�l�Z���l�Z���€�o���Z�j�o�•�l�_�d�l�m�j�m���>����-11; 20]. 
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�g�Z�c�\�Z�`�e�b�\�•�r�•�� �j�b�k�b�� �e�x�^�b�g�b�� �•�� �k�m�k�i�•�e�v�g�h�]�h�� �`�b�l�l�y���� �s�h�� �j�_�Z�e�•�a�m�x�l�v�k�y�� �\�� �j�_�Z�e�v�g�h�f�m��
�i�j�h�k�l�h�j�•�����k�l�\�_�j�^�`�m�}�l�v�k�y���l�•�k�g�b�c���\�a�Z�}�f�h�a�\�¶�y�a�h�d���•���\�a�Z�}�f�h�\�i�e�b�\�b���k�m�k�i�•�e�v�g�h-�^�m�o�h�\�g�h�€��
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�m�j�[�Z�g�•�a�h�\�Z�g�h�€���k�b�k�l�_�f�b�����<�h�^�g�h�q�Z�k���f�•�k�l�h���i�j�h�y�\�e�y�}�l�v�k�y���•���y�d���f�•�n���m���i�_�\�g�b�o���Z�e�_�]�h�j�•�y�o��
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�k�i�•�e�v�g�m�� �k�b�e�m�� �i�j�h�l�b�� �k�e�Z�[�d�h�k�l�•���� �i�h�^�h�e�Z�g�g�y�� �g�_�a�j�m�q�g�h�k�l�_�c�� �_�d�a�b�k�l�_�g�p�•�€���� �F�•�k�l�h��
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�a�f�•�g�b�� �i�h�\�_�^�•�g�d�b�� �y�d�� �j�_�Z�d�p�•�€�� �g�Z�� �a�f�•�g�m�� �k�b�l�m�Z�p�•�€�� �\�� �k�b�k�l�_�f�•���� �P�_�� �h�[�m�f�h�\�e�x�}��
�]�h�f�h�p�_�g�l�j�b�q�g�•�k�l�v�����e�x�^�b�g�h�p�_�g�l�j�b�q�g�•�k�l�v�����k�b�k�l�_�f�b. 

�I�j�h�k�l�h�j�h�\�Z�� �k�b�l�m�Z�p�•�y �²  �p�_�� �a�Z�n�•�d�k�h�\�Z�g�b�c�� �g�Z�� �i�_�\�g�b�c�� �f�h�f�_�g�l�� �q�Z�k�m�� �k�l�Z�g��
�k�b�k�l�_�f�b���c���m�f�h�\���€�€���n�m�g�d�p�•�h�g�m�\�Z�g�g�y�����M�j�[�Z�g�•�a�h�\�Z�g�Z���k�b�k�l�_�f�Z���j�h�a�]�e�y�^�Z�}�l�v�k�y���g�Z�f�b���y�d��
�k�b�k�l�_�f�Z-�i�j�h�p�_�k���•���k�b�k�l�_�f�Z-�h�[�¶�}�d�l�����<�h�g�Z���\�d�e�x�q�Z�}�����f�_�r�d�Z�g�p�•�\�����l�_�o�g�•�d�h-�l�_�o�g�h�e�h�]�•�q�g�•��
�a�Z�k�h�[�b���� �j�_�k�m�j�k�b���� �•�g�n�h�j�f�Z�p�•�x���� �a�h�\�g�•�r�g�•�� �m�f�h�\�b���� �k�_�j�_�^�h�\�b�s�_���� �D�h�`�g�Z�� �k�d�e�Z�^�h�\�Z�� �f�Z�}��
�k�\�h�€���\�e�Z�k�l�b�\�h�k�l�•���c���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�����L�Z�d�����f�_�r�d�Z�g�p�•���o�Z�j�Z�d�l�_�j�b�a�m�x�l�v�k�y���d�•�e�v�d�•�k�g�b�f�b��
�c�� �y�d�•�k�g�b�f�b�� �\�e�Z�k�l�b�\�h�k�l�y�f�b���� �j�•�\�g�_�f�� �€�o �\�b�d�h�j�b�k�l�Z�g�g�y���� �1�g�n�h�j�f�Z�p�•�c�g�Z�� �k�d�e�Z�^�h�\�Z��
�i�_�j�_�^�[�Z�q�Z�}�� �n�h�j�f�m�e�x�\�Z�g�g�y�� �p�•�e�_�c�� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �j�h�a�\�b�l�d�m�� �k�b�k�l�_�f�b�� �\�•�^�i�h�\�•�^�g�h�� �^�h��
�j�_�Z�e�v�g�b�o�� �i�h�l�j�_�[�� �•�� �a�Z�k�h�[�•�\���� �f�•�k�l�b�l�v�� �\�b�f�h�]�b�� �^�h�� �[�_�a�i�_�d�b�� �e�x�^�_�c�� �•�� �^�h�\�d�•�e�e�y�� �l�h�s�h����
�J�_�k�m�j�k�b�� �\�d�e�x�q�Z�x�l�v�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �k�b�k�l�_�f�b�� �_�g�_�j�]�•�}�x�� �c�� �f�Z�l�_�j�•�Z�e�v�g�b�f�b�� �a�Z�k�h�[�Z�f�b����
�y�d�•���g�_�h�[�o�•�^�g�•���^�e�y �€�€���_�n�_�d�l�b�\�g�h�]�h���n�m�g�d�p�•�h�g�m�\�Z�g�g�y�� 

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

�E�x�^�k�v�d�b�c�� �\�b�f�•�j �a�� �i�h�a�b�p�•�€�� �m�g�•�d�Z�e�v�g�h�k�l�•�� �f�h�`�g�Z�� �h�o�Z�j�Z�d�l�_�j�b�a�m�\�Z�l�b����
�i�j�Z�p�_�e�x�[�k�l�\�h�f���� �f�h�j�Z�e�v�g�•�k�l�x���� �]�j�Z�f�h�l�g�•�k�l�x���� �<�b�^�•�e�b�f�h�� �g�Z�k�Z�f�i�_�j�_�^�� �y�d�•�k�g�•��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���� �Z�� �l�Z�d�h�`�� �l�_�g�^�_�g�p�•�€�� �m�� �i�j�h�k�l�h�j�•�� �f�•�k�l���� �s�h�� �i�h�\�¶�y�a�Z�g�•�� �a�� �p�b�f�� �\�b�f�•�j�h�f����
�K�i�h�k�l�_�j�•�]�Z�}�l�v�k�y�� �j�•�a�d�_�� �a�f�_�g�r�_�g�g�y�� �g�Z�k�_�e�_�g�g�y�� �l�Z�� �i�h�]�•�j�r�_�g�g�y�� �c�h�]�h�� �y�d�•�k�g�h�]�h�� �k�d�e�Z�^�m��
���\�•�d�h�\�h�€�� �k�l�j�m�d�l�m�j�b������ �d�\�Z�e�•�n�•�d�Z�p�•�c�g�h�]�h�� �j�•�\�g�y���� �y�d�h�k�l�•�� �h�k�\�•�l�b�� �c�� �g�Z�m�d�b���� �Z�� �l�Z�d�h�`��
�f�h�j�Z�e�v�g�h�k�l�•�����k�m�k�i�•�e�v�g�Z���i�h�e�y�j�b�a�Z�p�•�y���l�Z���a�m�[�h�`�•�g�g�y���q�Z�k�l�b�g�b���g�Z�k�_�e�_�g�g�y���f�•�k�l���M�d�j�Z�€�g�b����
�N�m�g�d�p�•�h�g�Z�e�v�g�b�c�� �\�b�f�•�j���\�d�e�x�q�Z�}���� �^�h�f�•�g�m�x�q�•�� ���f�•�k�l�h�m�l�\�h�j�x�\�Z�e�v�g�•������ �k�m�i�m�l�g�•��
���h�[�k�e�m�]�h�\�m�x�q�•���� �l�Z�� �n�m�g�d�p�•�€�� �m�a�]�h�^�`�_�g�g�y���� �F�h�j�Z�e�v�g�_�� �k�l�Z�j�•�g�g�y�� �h�k�g�h�\�g�b�o�� �n�h�g�^�•�\����
�g�b�a�v�d�Z�� �_�n�_�d�l�b�\�g�•�k�l�v�� �\�b�j�h�[�g�b�p�l�\�Z���� �k�l�Z�g�� �f�•�k�v�d�b�o�� �•�g�`�_�g�_�j�g�b�o���� �d�h�f�m�g�•�d�Z�p�•�c�g�b�o�� �l�Z��
�•�g�n�h�j�f�Z�p�•�c�g�b�o�� �f�_�j�_�`���²  �o�Z�j�Z�d�l�_�j�g�•�� �h�a�g�Z�d�b�� �p�v�h�]�h�� �\�b�f�•�j�m�� �\�� �f�•�k�l�Z�o�� �M�d�j�Z�€�g�b���� �M��
�\�b�f�•�j�•�� �m�f�h�\�b���f�h�`�g�Z�� �\�b�^�•�e�b�l�b���� �m�f�h�\�b�� �i�h�e�•�l�b�q�g�h-�i�j�Z�\�h�\�•���� �j�h�a�f�•�s�_�g�g�y�� �f�•�k�l�Z����
�\�b�f�h�]�b���� �h�[�f�_�`�_�g�g�y�� �c�� �j�_�]�e�Z�f�_�g�l�b���� �y�d�•�� �^�•�x�l�v�� �m �k�b�k�l�_�f�•���� �I�h�]�•�j�r�m�x�l�v�k�y�� �n�•�g�Z�g�k�h�\�•��
�m�f�h�\�b���� �\�•�^�[�m�\�Z�}�l�v�k�y�� �\�b�\�_�a�_�g�g�y�� �d�Z�i�•�l�Z�e�m�� �a�� �M�d�j�Z�€�g�b���� �a�f�_�g�r�_�g�g�y�� �j�_�Z�e�v�g�b�o�� �^�h�o�h�^�•�\��
�i�_�j�_�k�•�q�g�b�o�� �]�j�h�f�Z�^�y�g�� �l�Z�� �•�g�r�•�� �l�_�g�^�_�g�p�•�€�� ���]�h�e�h�\�g�h�� �g�_�]�Z�l�b�\�g�•�������M�� �]�_�h�f�_�l�j�b�q�g�h�f�m��
�\�b�f�•�j�•���� �y�d�b�c�� �\�d�e�x�q�Z�} �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �j�h�a�i�e�Z�g�m�\�Z�g�g�y���� �d�h�g�n�•�]�m�j�Z�p�•�x�� �j�h�a�f�•�s�_�g�g�y��
�_�e�_�f�_�g�l�•�\�� �l�Z�� �j�h�a�f�•�j�� ���f�Z�k�r�l�Z�[���� �f�•�k�l���� �k�i�h�k�l�_�j�•�]�Z�}�l�v�k�y�� �a�j�h�k�l�Z�g�g�y�� �j�•�\�g�y��
�m�j�[�Z�g�•�a�h�\�Z�g�h�k�l�•���� �l�_�j�b�l�h�j�•�Z�e�v�g�_�� �j�h�a�j�h�k�l�Z�g�g�y�� �g�Z�c�[�•�e�v�r�b�o�� �f�•�k�l���� �a�f�•�g�Z�� �k�l�j�m�d�l�m�j�b��
�j�h�a�i�e�Z�g�m�\�Z�g�g�y���� �\�l�j�Z�l�Z�� �•�k�l�h�j�b�q�g�h�k�l�•�� �k�l�j�m�d�l�m�j�b�����Q�Z�k�h�\�b�c�� �\�b�f�•�j �h�o�h�i�e�x�}�� �f�b�g�m�e�_����
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�k�m�q�Z�k�g�_�� �•�� �i�_�j�k�i�_�d�l�b�\�b�� �f�•�k�l�Z���� �l�h�[�l�h�� �•�k�l�h�j�b�q�g�•�� �l�Z�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �k�m�q�Z�k�g�h�]�h�� �k�l�Z�g�m��
���^�b�g�Z�f�•�d�Z�� �j�h�a�\�b�l�d�m���� �k�l�Z�]�g�Z�p�•�y�� �q�b�� �^�_�]�j�Z�^�Z�p�•�y������ �L�m�l�� �l�Z�d�h�`�� �i�j�h�y�\�e�y�x�l�v�k�y�� �l�_�g�^�_�g�p�•�€��
�i�h�]�•�j�r�_�g�g�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d���� �Z�e�_�� �}�� �c�� �i�h�a�b�l�b�\�g�•�� �a�f�•�g�b���� �y�d-�h�l���� �\�d�e�x�q�_�g�g�y�� �h�d�j�_�f�b�o��
�h�[�¶�}�d�l�•�\���^�h���k�\�•�l�h�\�h�€���k�i�Z�^�s�b�g�b���X�G�?�K�D�H���>�����@�� 

�<�a�Z�}�f�h�^�•�€�� �\�b�f�•�j�•�\���� �A�� �m�k�•�}�€�� �f�g�h�`�b�g�b�� �\�a�Z�}�f�h�^�•�c�� �j�h�a�]�e�y�g�_�f�h�� �e�b�r�_�� �l�•���� �s�h��
�f�•�k�l�y�l�v���\�b�f�•�j���©�e�x�^�b�g�Z�ª���•���o�Z�j�Z�d�l�_�j�b�a�m�x�l�v���i�j�h�k�l�•�j���l�Z���g�h�\�•���i�j�h�p�_�k�b���•���m�g�•�d�Z�e�v�g�•�k�l�v��
�f�•�k�l�����E�x�^�b�g�Z���± �n�m�g�d�p�•�€ �h�o�h�i�e�x�}�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �\�•�^�g�h�r�_�g�g�y�� �^�h�� �i�j�Z�p�•��
���g�Z�i�j�m�`�_�g�•�k�l�v�����d�\�Z�e�•�n�•�d�Z�p�•�y�����h�j�]�Z�g�•�a�Z�p�•�y�����_�l�b�d�Z���i�j�Z�p�•�� �k�l�Z�\�e�_�g�g�y���^�h���g�_�€�������E�x�^�b�g�Z��
�± �m�f�h�\�b�����^�_�f�h�d�j�Z�l�•�y���� �i�j�Z�\�h�\�Z�� �k�b�l�m�Z�p�•�y���� �]�j�h�f�Z�^�y�g�k�v�d�_�� �k�m�k�i�•�e�v�k�l�\�h���� �f�h�j�Z�e�v�g�b�c��
�d�e�•�f�Z�l���� �i�j�•�h�j�b�l�_�l�b�����E�x�^�b�g�Z���± �]�_�h�f�_�l�j�•�y�����j�h�a�f�•�s�_�g�g�y�� �e�x�^�_�c�� �m�� �i�j�h�k�l�h�j�•�� �f�•�k�l����
�a�f�•�g�Z�� �n�m�g�d�p�•�h�g�Z�e�v�g�b�o�� �•�� �i�e�Z�g�m�\�Z�e�v�g�b�o�� �k�l�j�m�d�l�m�j���� �s�•�e�v�g�h�k�l�•�� �a�Z�[�m�^�h�\�b���� �i�j�h�p�_�k�b��
�k�m�[�m�j�[�Z�g�•�a�Z�p�•�€�����E�x�^�b�g�Z���± �q�Z�k�����\�•�^�g�h�r�_�g�g�y���^�h���•�k�l�h�j�b�q�g�h�€���k�i�Z�^�s�b�g�b�����i�h�r�Z�g�m�\�Z�g�g�y��
�l�j�Z�^�b�p�•�c�����d�j�_�Z�l�b�\�g�•�k�l�v���l�Z���•�g�•�p�•�Z�l�b�\�g�•�k�l�v���e�x�^�_�c�� 

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

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

�]�j�h�f�Z�^�y�g�k�v�d�h�]�h���k�m�k�i�•�e�v�k�l�\�Z�� 
- �i�h�\�¶�y�a�Z�g�h�k�l�•���a���d�h�g�p�_�i�p�•�y�f�b���k�l�Z�e�h�]�h���j�h�a�\�b�l�d�m���c���j�h�a�m�f�g�h�]�h���f�•�k�l�Z�� 
�I�j�h�\�•�^�g�h�x�� �d�h�g�p�_�i�p�•�}�x�� �j�h�a�\�b�l�d�m�� �p�b�\�•�e�•�a�Z�p�•�€�� �\�� �]�e�h�[�Z�e�v�g�h�f�m�� �f�Z�k�r�l�Z�[�•�� ���m�� �l����

�q�����•���i�j�h�p�_�k�•�\���m�j�[�Z�g�•�a�Z�p�•�€�����}���d�h�g�p�_�i�p�•�y���k�l�Z�e�h�]�h���j�h�a�\�b�l�d�m (sustainable development), 
�s�h�� �l�j�Z�d�l�m�}�l�v�k�y�� �y�d�� �©�j�h�a�\�b�l�h�d���� �y�d�b�c�� �a�Z�[�_�a�i�_�q�m�}�� �i�h�l�j�_�[�b�� �k�v�h�]�h�^�g�•�r�g�•�o�� �i�h�d�h�e�•�g�v��
�[�_�a���h�[�f�_�`�_�g�v���f�h�`�e�b�\�h�k�l�_�c���m���a�Z�^�h�\�h�e�_�g�g�•���i�h�l�j�_�[���f�Z�c�[�m�l�g�•�o���i�h�d�h�e�•�g�v���•���[�_�a���r�d�h�^�b��
�^�e�y���i�j�b�j�h�^�g�h�]�h���^�h�\�d�•�e�e�y�ª���>�����@�����K�l�Z�e�b�c���j�h�a�\�b�l�h�d���f�•�k�l���j�h�a�]�e�y�^�Z�}���i�j�h�p�_�k�b���\���g�b�o��
�•�a���i�h�a�b�p�•�€���\�b�d�h�j�b�k�l�Z�g�g�y���j�_�k�m�j�k�•�\���•���m�f�h�\�� �`�b�l�l�}�^�•�y�e�v�g�h�k�l�•���e�x�^�_�c�����l�j�Z�d�l�m�}���©�k�l�Z�e�_�ª��
�f�•�k�l�h���y�d���f�•�k�l�h���a �k�h�p�•�Z�e�v�g�h���l�Z���_�d�h�g�h�f�•�q�g�h���_�n�_�d�l�b�\�g�b�f�b���c���_�d�h�e�h�]�•�q�g�h���[�_�a�i�_�q�g�b�f�b��
�i�j�h�p�_�k�Z�f�b���� �\�� �y�d�b�o�� �j�Z�p�•�h�g�Z�e�v�g�h�� �\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y�� �i�h�l�_�g�p�•�Z�e�� �•�� �j�_�Z�e�•�a�m�x�l�v�k�y��
�f�_�o�Z�g�•�a�f�b���k�Z�f�h�h�j�]�Z�g�•�a�Z�p�•�€�� 

�D�h�g�p�_�i�p�•�y�� �j�h�a�m�f�g�h�]�h�� �f�•�k�l�Z�� ���6�P�D�U�W�� �6�L�W�\���� �j�h�a�]�e�y�^�Z�}�� �g�Z�k�Z�f�i�_�j�_�^��
�•�g�n�h�j�f�Z�p�•�c�g�b�c���� �l�_�o�g�•�d�h-�l�_�o�g�h�e�h�]�•�q�g�•�� �l�Z�� �d�h�f�m�g�•�d�Z�p�•�c�g�b�c�� �Z�k�i�_�d�l�b�� �M�� �g�•�c�� �f�•�k�l�h��
�k�i�h�g�m�d�Z�}�� �e�x�^�b�g�m�� �^�h�� �\�•�^�i�h�\�•�^�g�h�€�� �i�h�\�_�^�•�g�d�b�� �l�Z�� �^�h�i�h�f�Z�]�Z�}�� �i�j�b�c�f�Z�l�b�� �j�Z�p�•�h�g�Z�e�v�g�•��
�j�•�r�_�g�g�y���� �©�J�h�a�m�f�g�_�� �f�•�k�l�h�ª�� �[�•�e�v�r�� �i�•�^�]�h�l�h�\�e�_�g�_�� �^�h�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�� �•�� �r�\�b�^�r�_��
�j�_�Z�]�m�}���g�Z���k�d�e�Z�^�g�•���a�Z�^�Z�q�•���c���\�b�d�e�b�d�b���k�v�h�]�h�^�_�g�g�y�����L�_�o�g�h�e�h�]�•�€���c���j�•�r�_�g�g�y�����i�h�\�¶�y�a�Z�g�•���a��
�l�Z�d�b�f�� �f�•�k�l�h�f���� �k�d�_�j�h�\�Z�g�•�� �g�Z�� �_�n�_�d�l�b�\�g�_�� �m�i�j�Z�\�e�•�g�g�y�� �f�•�k�l�h�f���� �c�h�]�h�� �l�j�Z�g�k�i�h�j�l�g�h�x��
�k�b�k�l�_�f�h�x���� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �_�g�_�j�]�•�€���� �h�o�h�j�h�g�h�x�� �a�^�h�j�h�\�¶�y���� �\�b�d�h�j�b�k�l�Z�g�g�y�f�� �\�h�^�b�� �l�Z��
�m�l�b�e�•�a�Z�p�•�€���\�•�^�o�h�^�•�\���l�h�s�h�����J�Z�a�h�f���•�a���l�b�f���d�h�g�p�_�i�p�•�y���\�b�d�e�b�d�Z�}���•���d�j�b�l�b�d�m�����a�h�d�j�_�f�Z�����Z����
�a�Z�]�j�h�a�Z�� �•�]�g�h�j�m�\�Z�g�g�y�� �g�_�� �•�g�n�h�j�f�Z�p�•�c�g�h-�l�_�o�g�h�e�h�]�•�q�g�b�o���� �Z�e�_�� �\�Z�`�e�b�\�b�o�� �k�d�e�Z�^�h�\�b�o��
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�j�h�a�\�b�l�d�m�� �f�•�k�l���� �[���� �i�h�l�j�_�[�Z�� �h�[�j�h�[�d�b�� �\�_�e�b�d�b�o�� �f�Z�k�b�\�•�\�� �^�Z�g�b�o���� �\���� �h�j�•�}�g�l�h�\�Z�g�•�k�l�v��
�f�h�^�_�e�•�� �g�Z�� �[�•�a�g�_�k�� �•�� �n�m�g�d�p�•�h�g�Z�e�v�g�m�� �j�Z�p�•�h�g�Z�e�v�g�•�k�l�v���� �G�Z�� �p�b�o�� �l�_�h�j�_�l�b�q�g�b�o��
�i�h�e�h�`�_�g�g�y�o�� �[�Z�a�m�x�l�v�k�y�� �\�b�d�h�j�b�k�l�Z�g�•�� �f�_�l�h�^�b�� �c�� �i�j�h�\�_�^�_�g�h�� �^�h�k�e�•�^�`�_�g�g�y��
�m�g�•�d�Z�e�v�g�h�k�l�•���f�•�k�v�d�h�]�h���i�j�h�k�l�h�j�m���\�b�[�j�Z�g�b�o���f�•�k�l���A�Z�o�•�^�g�h�]�h���j�_�]�•�h�g�m���M�d�j�Z�€�g�b�� 

�1�1�1���� �F�_�l�h�^�b�� �^�h�k�e�•�^�`�_�g�g�y�� �m�g�•�d�Z�e�v�g�h�k�l�•�� �i�j�h�k�l�h�j�m�� �f�•�k�l�����M�� �k�l�Z�l�l�•��
�\�b�o�h�^�b�f�h���a���l�h�]�h�����s�h�����i�j�b���^�h�k�e�•�^�`�_�g�g�•���i�h�j�m�r�_�g�h�€���i�j�h�[�e�_�f�b���d�j�Z�s�_���a�^�•�c�k�g�x�\�Z�l�b��
�i�h�]�e�b�[�e�_�g�b�c�� �Z�g�Z�e�•�a�� �f�_�g�r�h�€�� �d�•�e�v�d�h�k�l�•�� �i�j�b�d�e�Z�^�•�\���� �g�•�`�� �i�h�\�_�j�o�g�_�\�h�� �j�h�a�]�e�y�^�Z�l�b�� �€�o��
�[�•�e�v�r�_�� �q�b�k�e�h���� �[�Z�]�Z�l�h�� �y�\�b�s�� �f�h�`�g�Z�� �d�j�Z�s�_�� �a�j�h�a�m�f�•�l�b�� �a�� �^�h�i�h�f�h�]�h�x�� �m�q�Z�k�l�•��
�i�j�_�^�k�l�Z�\�g�b�d�•�\�� �k�m�k�i�•�e�v�k�l�\�Z���� �g�•�`�� �\�b�d�h�j�b�k�l�h�\�m�x�q�b�� �k�i�_�p�•�Z�e�v�g�•�� �l�_�h�j�_�l�b�q�g�•�� �f�h�^�_�e�•����
�a�¶�y�k�h�\�m�x�l�v�k�y���i�b�l�Z�g�g�y���©�q�h�f�m�ª�����Z���g�_���©�k�d�•�e�v�d�b�ª�� 

������ �>�e�y �^�h�k�e�•�^�`�_�g�g�y�� �m�g�•�d�Z�e�v�g�h�k�l�•�� �f�•�k�l�� �^�h�p�•�e�v�g�h�� �\�b�d�h�j�b�k�l�Z�l�b���_�d�k�i�_�j�l�g�•��
�f�_�l�h�^�b. �<�h�g�b���a�Z�c�f�Z�x�l�v���h�k�h�[�e�b�\�_���f�•�k�p�_���\���g�Z�m�p�•�����k�n�_�j�Z���€�o���a�Z�k�l�h�k�m�\�Z�g�g�y���j�•�a�g�Z�����c���g�Z��
�k�v�h�]�h�^�g�•�� �€�o�� �\�Z�]�h�f�•�k�l�v�� �a�j�h�k�l�Z�}���� �R�b�j�h�d�_�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �_�d�k�i�_�j�l�g�b�o�� �f�_�l�h�^�•�\��
�^�h�a�\�h�e�b�l�v�� �a�f�_�g�r�b�l�b�� �\�i�e�b�\�� �k�m�[�¶�}�d�l�b�\�•�a�f�m���� �\�j�Z�o�m�\�Z�g�g�y�� �^�m�f�h�d�� �j�•�a�g�b�o�� �e�x�^�_�c��
�a�g�b�a�b�l�v���^�•�x���k�m�[�¶�}�d�l�b�\�g�b�o���q�b�g�g�b�d�•�\�����g�Z�^�Z�k�l�v���i�_�j�_�d�h�g�e�b�\�•�r�•���Z�j�]�m�f�_�g�l�b�����Z���g�_���e�b�r�_��
�k�e�h�\�Z���c���j�_�n�e�_�d�k�•�€���©�g�Z���a�Z�^�Z�g�m���l�_�f�m�ª�����?�d�k�i�_�j�l�g�•���f�_�l�h�^�b���^�h�a�\�h�e�y�x�l�v���h�l�j�b�f�Z�l�b���g�h�\�m��
�•�g�n�h�j�f�Z�p�•�x�� �i�j�h�� �^�h�k�e�•�^�`�m�\�Z�g�_�� �y�\�b�s�_���� �i�h�]�e�b�[�e�x�x�l�v�� �i�•�a�g�Z�g�g�y���� �^�h�i�h�f�Z�]�Z�x�l�v��
�d�j�Z�s�_ �a�j�h�a�m�f�•�l�b���f�_�o�Z�g�•�a�f�b���i�j�h�p�_�k�•�\���•���y�\�b�s�����<�h�^�g�h�q�Z�k���\�h�g�b���f�Z�x�l�v���•���g�_�^�h�e�•�d�b���²  
�€�o�� �j�_�a�m�e�v�l�Z�l�b���� �y�d�� �i�j�Z�\�b�e�h���� �e�h�d�Z�e�v�g�h�]�h�� �a�g�Z�q�_�g�g�y�� �•�� �g�_�� �f�h�`�m�l�v�� �i�h�r�b�j�x�\�Z�l�b�k�v�� �g�Z��
�\�k�x���k�b�k�l�_�f�m�����a�[�_�j�•�]�Z�x�l�v���\�_�e�b�d�m���q�Z�k�l�d�m���k�m�[�¶�}�d�l�b�\�•�a�f�m���� �m�a�Z�e�_�`�g�_�g�•���\�•�^���i�j�b�c�g�y�l�h�€��
�g�Z�m�d�h�\�h�€���l�_�h�j�•�€�����q�Z�k�l�h���l�j�m�^�h�f�•�k�l�d�•���\���i�j�h�\�_�^�_�g�g�•�� 

2. �F�_�l�h�^�� �•�k�l�h�j�b�q�g�b�c�� �l�Z�� �•�k�l�h�j�b�q�g�h�]�h�� �f�b�k�e�_�g�g�y �²  �p�_�� �g�Z�k�Z�f�i�_�j�_�^��
�j�h�a�j�•�a�g�y�l�b�� �c�� �m�a�Z�]�Z�e�v�g�x�\�Z�l�b���� �Z�� �h�i�•�k�e�y�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b�� �f�_�l�h�^�b�� �•�g�^�m�d�p�•�€�� �c��
�^�_�^�m�d�p�•�€�����y�d�•���f�•�`���k�h�[�h�x���l�•�k�g�h���i�h�\�¶�y�a�Z�g�•���c���\�a�Z�}�f�h�^�h�i�h�\�g�x�x�l�v�k�y�����<���Z�j�o�•�l�_�d�l�m�j�g�h-
�m�j�[�Z�g�•�k�l�b�q�g�b�o�� �^�h�k�e�•�^�`�_�g�g�y�o�� �r�b�j�h�d�h�� �j�h�a�]�e�y�^�Z�}�l�v�k�y�� �•�k�l�h�j�b�q�g�b�c�� �Z�k�i�_�d�l���� �Z��
�\�•�^�i�h�\�•�^�g�h���� �c�� �•�k�l�h�j�b�q�g�b�c�� �f�_�l�h�^���� �<�•�g�� �l�_�`�� �a�g�Z�q�g�h�x�� �f�•�j�h�x�� �}�� �_�d�k�i�_�j�l�g�b�f����
�i�h�j�•�\�g�y�g�g�y�� �\�e�Z�k�l�b�\�h�k�l�_�c�� �•�a�� �\�•�^�h�f�b�f�b�� �a�j�Z�a�d�Z�f�b�� ���i�j�b�d�e�Z�^�Z�f�b���� �•�k�l�h�j�•�€���� �<��
�Z�j�o�•�l�_�d�l�m�j�•�� �l�Z�� �m�j�[�Z�g�•�k�l�b�p�•�� �y�d�� �g�Z�m�p�•���� �\�_�e�b�d�h�x�� �f�•�j�h�x�� �h�i�b�k�h�\�h-�Z�g�Z�e�•�l�b�q�g�•�c����
�h�k�h�[�e�b�\�m���j�h�e�v�� �\�•�^�•�]�j�Z�}���\�b�y�\�e�_�g�g�y�� �n�Z�d�l�•�\���� �s�h�� �[�_�j�_�� �^�h�� �m�\�Z�]�b�� �j�_�a�m�e�v�l�Z�l�b��
�k�i�h�k�l�_�j�_�`�_�g�v���q�b���^�h�k�\�•�^�����N�Z�d�l�b���}���f�Z�l�_�j�•�Z�e�h�f���^�e�y���m�a�Z�]�Z�e�v�g�_�g�g�y���� 

3. �H�i�b�k�h�\�h-�•�g�l�m�€�l�b�\�g�b�c���f�_�l�h�^ �\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y���y�d���©�q�Z�k�l�d�h�\�b�c�ª�����[�h���y�d�s�h��
�\���h�k�g�h�\�•���e�b�r�_���h�i�b�k�����g�Z�m�d�h�\�Z���\�Z�j�l�•�k�l�v���l�Z�d�h�]�h���^�h�k�e�•�^�`�_�g�g�y���}���g�_�a�g�Z�q�g�h�x�����J�Z�a�h�f���•�a��
�l�b�f�� �h�i�b�k�� �m�� �g�Z�r�h�f�m�� �^�h�k�e�•�^�`�_�g�g�•�� �g�_�h�[�o�•�^�g�b�c���� �I�j�b�� �^�_�^�m�d�p�•�€�� �\�b�y�\�e�y�x�l�v�k�y�� �c��
�h�i�b�k�m�x�l�v�k�y�� �•�g�^�b�\�•�^�m�Z�e�v�g�•�k�l�v�� ���m�g�•�d�Z�e�v�g�•�k�l�v������ �Z�� �i�j�b�� �•�g�^�m�d�p�•�€���²  �m�a�Z�]�Z�e�v�g�_�g�•��
���m�g�•�\�_�j�k�Z�e�v�g�•���� �h�a�g�Z�d�b���� �<�e�Z�k�g�_�� �h�i�b�k�� �_�n�_�d�l�b�\�g�h�� �\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y�� �i�j�b�� �i�_�j�_�o�h�^�•��
�\�•�^���^�_�l�Z�e�_�c���^�h���m�a�Z�]�Z�e�v�g�_�g�v�����1�g�l�m�€�l�b�\�g�b�c���Z�g�Z�e�•�a���[�Z�a�m�}�l�v�k�y���g�Z���j�h�[�h�q�b�o���]�•�i�h�l�_�a�Z�o���•��
�l�j�Z�d�l�m�}�l�v�k�y���y�d���©�j�h�a�m�f�h�\�_���k�i�h�k�l�_�j�_�`�_�g�g�y�ª���g�Z�^���i�j�_�^�f�_�l�h�f�����P�_�c���Z�g�Z�e�•�a���i�j�b�k�m�l�g�•�c��
�m���g�Z�r�h�f�m���^�h�k�e�•�^�`�_�g�g�•���� �‰�j�m�g�l�m�}�l�v�k�y�� �g�Z���_�j�m�^�b�p�•�€���c�� �^�h�k�\�•�^�•���^�h�k�e�•�^�g�b�d�•�\���� �\�h�^�g�h�q�Z�k��
�g�_���\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y���y�d���k�Z�f�h�k�l�•�c�g�b�c���f�_�l�h�^�� 



�K�m�q�Z�k�g�• �i�j�h�[�e�_�f�b���Z�j�o�•�l�_�d�l�m�j�b���l�Z���f�•�k�l�h�[�m�^�m�\�Z�g�g�y�����<�b�i�m�k�d����3. 2019 
 

157 

4. �E�h�]�•�q�g�h-�Z�g�Z�e�•�l�b�q�g�b�c�� �f�_�l�h�^���l�Z�d�h�`�� �\�b�d�h�j�b�k�l�Z�g�h���� �Y�\�b�s�_�� �m�g�•�d�Z�e�v�g�h�k�l�•��
�f�•�k�l�Z���j�h�a�]�e�y�^�Z�e�h�k�y���q�_�j�_�a���e�h�]�•�q�g�h-�Z�g�Z�e�•�l�b�q�g�b�c���Z�g�Z�e�•�a�����Z�����i�j�h�k�l�h�j�h�\�b�o���k�b�l�m�Z�p�•�c�����[����
�i�j�b�q�b�g�g�h-�g�Z�k�e�•�^�d�h�\�b�o���a�\�¶�y�a�d�•�\���m���k�b�k�l�_�f�•�����\�����\�l�j�Z�l�����d�h�g�n�e�•�d�l�•�\���•���^�_�n�_�d�l�•�\���m���k�b�k�l�_�f�•�� 

�Z���� �:�g�Z�e�•�a�� �i�j�h�k�l�h�j�h�\�b�o�� �k�b�l�m�Z�p�•�c�� �\�b�d�h�g�Z�g�h �\�•�^�i�h�\�•�^�g�h�� �^�h�� �f�h�^�_�e�•��
�i�¶�y�l�b�\�b�f�•�j�g�h�k�l�•�� �f�•�k�v�d�h�]�h�� �i�j�h�k�l�h�j�m�� ���e�x�^�b�g�Z���� �m�f�h�\�b���� �n�m�g�d�p�•�y���� �]�_�h�f�_�l�j�•�y���� �q�Z�k������
�\�a�Z�}�f�h�^�•�€�� �p�b�o�� �\�b�f�•�j�•�\���²  �j�h�a�]�e�y�^�Z�x�l�v�k�y�� �e�b�r�_�� �i�h�^�\�•�c�g�•�� �\�a�Z�}�f�h�^�•�€�� �l�Z�� �l�•���� �s�h��
�o�Z�j�Z�d�l�_�j�b�a�m�x�l�v���i�j�h�p�_�k�b���\���f�•�k�l�•���l�Z���j�h�a�d�j�b�\�Z�x�l�v���m�g�•�d�Z�e�v�g�•�k�l�v���f�•�k�v�d�h�]�h���i�j�h�k�l�h�j�m. 

�[���� �:�g�Z�e�•�a�� �i�j�b�q�b�g�g�h-�g�Z�k�e�•�^�d�h�\�b�o�� �a�\�¶�y�a�d�•�\ �a�^�•�c�k�g�x�}�l�v�k�y���� �y�d�� �i�j�Z�\�b�e�h���� �^�e�y��
�h�p�•�g�_�g�g�y���k�b�l�m�Z�p�•�c�����i�h�\�¶�y�a�Z�g�b�o���•�a���i�h�j�m�r�_�g�g�y�f�b�����g�_�_�n�_�d�l�b�\�g�•�k�l�x���c���g�_�k�b�k�l�_�f�g�•�k�l�x��
�n�m�g�d�p�•�h�g�m�\�Z�g�g�y�� �f�•�k�l�Z���� �>�e�y�� �\�b�y�\�e�_�g�g�y�� �i�j�b�q�b�g�� �[�m�^�m�x�l�v�� �i�j�b�q�b�g�g�h-�g�Z�k�e�•�^�d�h�\�•��
�a�\�¶�y�a�d�b�� ���e�Z�g�p�x�`�d�b������ �A�Z�^�Z�}�l�v�k�y�� �a�Z�i�b�l�Z�g�g�y���� �©�Q�h�f�m�� �\�b�g�b�d�e�Z�� �l�Z�d�Z�� �k�b�l�m�Z�p�•�y�"�ª���� �Z��
�\�•�^�i�h�\�•�^�g�h���� �©�s�h�� �\�h�g�Z�� �a�m�f�h�\�b�e�Z�"�ª���� �I�j�Z�\�b�e�Z�� �i�h�[�m�^�h�\�b�� �i�j�b�q�b�g�g�h-�g�Z�k�e�•�^�d�h�\�b�o��
�e�Z�g�p�x�`�d�•�\�� �i�_�j�_�^�[�Z�q�Z�x�l�v���� �n�h�j�f�m�e�x�\�Z�g�g�y�� �a�Z�]�Z�e�v�g�h�€�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �k�b�l�m�Z�p�•�€����
�\�b�a�g�Z�q�_�g�g�y�� �h�k�g�h�\�g�b�o�� �€�€�� �h�a�g�Z�d���� �i�j�h�\�_�^�_�g�g�y�� �Z�g�Z�e�•�a�m�� �g�Z�� �j�•�a�g�b�o�� �j�•�\�g�y�o�� �^�_�l�Z�e�•�a�Z�p�•�€����
�Z�g�Z�e�•�a�� �d�•�g�p�_�\�b�o�� �i�j�b�q�b�g�� �•�� �i�j�b�c�g�y�l�l�y�� �j�•�r�_�g�v�� �s�h�^�h�� �m�k�m�g�_�g�g�y�� �\�•�^�o�b�e�_�g�v�� �m�� �i�j�h�p�_�k�•��
�²  �p�_���\�•�^�i�h�\�•�^�v���g�Z���i�b�l�Z�g�g�y���©�q�h�f�m�"�ª�� 

�L�Z�d�b�f�� �q�b�g�h�f���� �i�h�[�m�^�h�\�Z�� �i�j�b�q�b�g�g�h-�g�Z�k�e�•�^�d�h�\�b�o�� �a�\�¶�y�a�d�•�\�� �^�h�a�\�h�e�y�}��
�d�e�Z�k�b�n�•�d�m�\�Z�l�b�� �h�k�g�h�\�g�•�� �\�•�^�o�b�e�_�g�g�y�� �\�•�^�� �m�g�•�\�_�j�k�Z�e�v�g�h�k�l�•�� �k�b�k�l�_�f�b�� ���g�Z�c�\�Z�`�e�b�\�•�r�•��
�g�Z�k�e�•�^�d�b�� �y�d�b�o�h�k�v�� �i�j�h�p�_�k�•�\������ �Z�� �i�j�b�� �€�o�� �g�Z�y�\�g�h�k�l�•�� �\�b�a�g�Z�q�b�l�b�� �i�_�j�r�h�i�j�b�q�b�g�b����
�I�j�b�q�b�g�b�� �i�j�b�o�h�\�Z�g�•�� �\�� �e�x�^�b�g�•���� �n�m�g�d�p�•�y�o���� �j�_�k�m�j�k�Z�o���� �•�k�l�h�j�•�€�� �c�� �]�_�h�f�_�l�j�b�q�g�•�c��
�k�l�j�m�d�l�m�j�•���f�•�k�l�Z�����I�h�[�m�^�h�\�Z���i�j�b�q�b�g�g�h-�g�Z�k�e�•�^�d�h�\�b�o���a�\�¶�y�a�d�•�\���m���i�j�h�k�l�h�j�•���f�•�k�l�Z���g�Z�^�Z�}��
�f�h�`�e�b�\�•�k�l�v���m�k�l�Z�g�h�\�b�l�b���k�l�j�m�d�l�m�j�m���e�h�d�Z�p�•�c���m�g�•�d�Z�e�v�g�b�o���y�\�b�s���•���k�b�l�m�Z�p�•�c�����P�•���a�\�¶�y�a�d�b��
�e�_�]�d�h�� �i�_�j�_�\�•�j�y�x�l�v�k�y�� �m�� �a�\�h�j�h�l�g�h�f�m�� �g�Z�i�j�y�f�•�� ���Z�g�Z�e�•�a�m�}�f�h�� �i�_�\�g�•�� �g�Z�k�e�•�^�d�b�� �c����
�r�m�d�Z�}�f�h���€�o���i�j�b�q�b�g�b���� 

�\���� �:�g�Z�e�•�a�� �\�l�j�Z�l���� �i�j�h�k�l�h�j�h�\�b�o�� �d�h�g�n�e�•�d�l�•�\���� �^�_�n�_�d�l�•�\�� �l�Z�� �^�_�n�•�p�b�l�•�\�� �m��
�k�b�k�l�_�f�•���� �<�l�j�Z�l�b�� �a�Z�e�_�`�Z�l�v�� �\�•�^�� �[�Z�]�Z�l�v�h�o�� �m�f�h�\���� �i�j�h�y�\�e�y�x�l�v�k�y�� �g�Z���j�•�a�g�b�o�� �_�l�Z�i�Z�o��
�n�m�g�d�p�•�h�g�m�\�Z�g�g�y�� �k�b�k�l�_�f�b���� �Z�� �i�j�b�q�b�g�b�� �€�o�� �\�b�g�b�d�g�_�g�g�y�� �a�h�k�_�j�_�^�`�_�g�•�� �\�� �j�•�a�g�b�o��
�k�d�e�Z�^�h�\�b�o�����2�o���\�b�y�\�e�_�g�g�y���c���h�p�•�g�d�Z���i�h�l�j�_�[�m�}���k�b�k�l�_�f�g�h�]�h���Z�g�Z�e�•�a�m���l�Z���i�h�[�m�^�h�\�b���d�Z�j�l�b��
�\�l�j�Z�l�����A�Z�e�_�`�g�h���\�•�^���i�j�b�q�b�g���f�h�`�m�l�v���[�m�l�b���d�h�g�n�e�•�d�l�Z�f�b�� 

- �•�g�l�_�j�_�k�•�\���� �y�d�•�� �\�b�g�b�d�Z�x�l�v�� �\�•�^�� �j�•�a�g�b�o�� �i�h�l�j�_�[���k�l�h�j�•�g���� �d�h�e�b�� �h�^�g�Z�� �k�l�h�j�h�g�Z��
�g�Z�f�Z�]�Z�}�l�v�k�y�� �a�Z�^�h�\�h�e�v�g�b�l�b�� �k�\�h�€�� �i�h�l�j�_�[�b�� �a�Z�� �j�Z�o�m�g�h�d�� �^�j�m�]�h�€�� ���i�j�b�q�b�g�b���²  �\��
�i�j�h�p�_�^�m�j�•�����f�Z�l�_�j�•�Z�e�v�g�b�o���•���i�k�b�o�h�e�h�]�•�q�g�b�o���k�d�e�Z�^�h�\�b�o���� 

- �k�l�j�m�d�l�m�j�b���� �s�h�� �i�h�\�¶�y�a�Z�g�h�� �a�� �h�j�]�Z�g�•�a�Z�p�•�c�g�b�f�b�� �q�b�g�g�b�d�Z�f�b�� �c��
�g�_�i�j�h�n�_�k�•�h�g�Z�e�•�a�f�h�f�� �m�� �i�j�b�c�g�y�l�l�•�� �j�•�r�_�g�g�y�� ���i�j�b�q�b�g�b���²  �j�•�a�g�b�c�� �\�i�e�b�\�� �\�e�Z�^����
�i�h�]�Z�g�Z���h�j�]�Z�g�•�a�Z�p�•�y���i�j�h�k�l�h�j�m�����q�Z�k�h�\�•���h�[�f�_�`�_�g�g�y���� 

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

- �\�•�^�g�h�k�b�g�� �m�q�Z�k�g�b�d�•�\�� �i�j�h�p�_�k�m�� ���i�j�b�q�b�g�b���²  �\�� �_�f�h�p�•�y�o���� �k�l�_�j�_�h�l�b�i�Z�o����
�i�j�b�\�¶�y�a�Z�g�h�k�l�y�o�����g�_�\�f�•�g�g�•���k�i�•�e�d�m�\�Z�l�b�k�y���� 
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- �g�_�h�^�g�h�a�g�Z�q�g�h�k�l�•���^�Z�g�b�o�����d�h�e�b���a���g�b�o���f�h�`�g�Z���j�h�[�b�l�b���j�•�a�g�•���\�b�k�g�h�\�d�b�����i�j�b�q�b�g�b��
�²  �\�� �[�j�Z�d�m�� �•�g�n�h�j�f�Z�p�•�€���� �j�h�a�m�f�•�g�g�•�� �^�Z�g�b�o���� �j�•�a�g�b�o�� �i�j�h�p�_�^�m�j�� �Z�g�Z�e�•�a�m�� �c��
�h�[�‰�j�m�g�l�m�\�Z�g�g�y���j�•�r�_�g�v���� 
�H�k�g�h�\�g�b�f�b�� �i�j�h�[�e�_�f�g�b�f�b�� �\�m�a�e�Z�f�b�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y�� �f�•�k�l���� �y�d�•�� �a�g�Z�q�g�h�x��

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

IV. �I�j�b�d�e�Z�^�b�� �^�h�k�e�•�^�`�_�g�g�y�� �m�g�•�d�Z�e�v�g�h�k�l�•�� �\�b�[�j�Z�g�b�o�� �f�•�k�l�� �M�d�j�Z�€�g�b����
�M�g�•�d�Z�e�v�g�•�k�l�v���f�•�k�l���^�h�p�•�e�v�g�h���j�h�a�d�j�b�l�b���g�Z���i�j�b�d�e�Z�^�•���m�j�[�Z�g�•�a�h�\�Z�g�h�€���k�b�k�l�_�f�b �M�d�j�Z�€�g�b��
�l�Z�� �€�€�� �_�l�g�h�d�m�e�v�l�m�j�g�b�o�� �j�_�]�•�h�g�•�\���� �J�h�a�]�e�y�^�Z�x�l�v�k�y�� �f�•�k�l�Z���²  �h�[�e�Z�k�g�•�� �p�_�g�l�j�b���� �s�h��
�a�g�Z�o�h�^�y�l�v�k�y�� �\�� �A�Z�o�•�^�g�h�f�m�� �j�_�]�•�h�g�•���� �l�Z�� �€�o�� �i�h�\�¶�y�a�Z�g�•�k�l�v�� �•�� �h�[�m�f�h�\�e�_�g�•�k�l�v��
�\�•�^�f�•�g�g�h�k�l�y�f�b�� �i�j�h�k�l�h�j�h�\�b�o�� �k�l�j�m�d�l�m�j���� �M�\�Z�]�Z�� �a�h�k�_�j�_�^�`�_�g�Z�� �g�Z�� �i�j�h�k�l�h�j�h�\�•�c��
�k�l�j�m�d�l�m�j�•�� �l�Z�� �i�j�h�p�_�k�Z�o�� �g�Z�� �i�j�_�^�f�_�l�� �m�g�•�d�Z�e�v�g�h�k�l�•�� �m�� �f�•�k�l�Z�o�� �1�\�Z�g�h-�N�j�Z�g�d�•�\�k�v�d�m����
�E�v�\�h�\�•���� �M�`�]�h�j�h�^�•���� �Q�_�j�g�•�\�p�y�o���� �K�i�h�q�Z�l�d�m�� �g�Z�\�_�^�_�f�h�� �a�Z�]�Z�e�v�g�m�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�m��
�\�b�[�j�Z�g�b�o�� �f�•�k�l���� �y�d�Z�� �\�d�e�x�q�Z�}�� �l�j�Z�^�b�p�•�c�g�•�� �i�h�d�Z�a�g�b�d�b���� �s�h�� �\�•�^�h�[�j�Z�`�Z�x�l�v�k�y�� �\��
�k�l�Z�l�b�k�l�b�q�g�b�o���^�`�_�j�_�e�Z�o�����l�Z�[�e������ 

�L�Z�[�e�b�p�y 

�H�k�g�h�\�g�•���i�h�d�Z�a�g�b�d�b���j�h�a�\�b�l�d�m���h�[�e�Z�k�g�b�o���p�_�g�l�j�•�\���A�Z�o�•�^�g�h�]�h���j�_�]�•�h�g�m���M�d�j�Z�€�g�b 

�I�h�d�Z�a�g�b�d�b 
�f���E�v�\�•�\ �f���Q�_�j�g�•�\�p�• 

�f���1�\�Z�g�h-
�N�j�Z�g�d�•�\�k�v�d �f���M�`�]�h�j�h�^ 

2005 2014 2005 2014 2005 2014 2005 2014 
1 2 3 4 5 6 7 8 9 

�K�h�p�•�Z�e�v�g�h-�^�_�f�h�]�j�Z�n�•�q�g�• 
�S�•�e�v�g�•�k�l�v���g�Z�k�_�e�_�g�g�y�����h�k�•�[��
�g�Z�������d�f���d�\�� 

4924 4901 1591 1713 2805 2934 3657 3636 

�D�•�e�v�d�•�k�l�v���g�Z�y�\�g�h�]�h��
�g�Z�k�_�e�_�g�g�y�����g�Z���i�h�q�Z�l�h�d��
�j�h�d�m�������l�b�k�����h�k�•�[ 

761,6 759,1 243,5 264,1 227,0 243,7 116,7 116,4 

�D�•�e�v�d�•�k�l�v���g�Z�c�f�Z�g�b�o��
�i�j�Z�p�•�\�g�b�d�•�\�����l�b�k�����h�k�•�[ 271,7 251,4 72,2 70 72,9 73,2 31 18,1 
�D�h�_�n�•�p�•�}�g�l���f�•�]�j�Z�p�•�c�g�h�]�h��
�i�j�b�j�h�k�l�m�����k�d�h�j�h�q�_�g�g�y��
�g�Z�k�_�e�_�g�g�y�������g�Z���l�b�k�����h�k�•�[ 

4,1 1,04 6,5 11,4 4,2 5,8 -0,7 -4,7 

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

2400 3011 711 3000 2258 2868 808 3011 

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

17,9 20,1 19.8 20,3 17,8 23,6 19,9 21,8 

 
�?�d�h�g�h�f�•�q�g�• 

�I�j�y�f�•���•�g�h�a�_�f�g�•���•�g�\�_�k�l�b�p�•�€��
�g�Z���h�^�g�m���h�k�h�[�m�����^�h�e�����K�R�: 

273,2 1451,6 71,5 109,0 59,6 1383,3 501,0 489,4 
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�1�g�\�_�k�l�b�p�•�€���\���`�b�l�e�h�\�_��
�[�m�^�•�\�g�b�p�l�\�h���g�Z�������h�k�h�[�m����
�]�j�g 

323,7 6782,8 322,4 2693,9 823,0 12649,5 354,6 5620,6 

�<�\�_�^�_�g�g�y���\���_�d�k�i�e�m�Z�l�Z�p�•�x��
�a�Z�]�Z�e�v�g�h�€���i�e�h�s�•���`�b�l�e�Z����
�l�b�k�����f2 

158,7 423,0 80,7 108,0 124,4 381,0 38,9 93,0 

�H�[�k�y�]���\�b�d�h�g�Z�g�b�o��
�[�m�^�•�\�_�e�v�g�b�o���j�h�[�•�l���g�Z���h�^�g�m��
�h�k�h�[�m�����m���n�Z�d�l�b�q�g�b�o��
�p�•�g�Z�o�������]�j�b�� 

859,2 1852,5 881,7 1669,4 1114,0 3461,2 509,2 900,0 

�J�h�a�^�j�•�[�g�b�c���l�h�\�Z�j�h�h�[�h�j�h�l��
�i�•�^�i�j�b�}�f�k�l�\���g�Z���h�^�g�m��
�h�k�h�[�m�����]�j�g 

4266,5 18657,3 4089,0 17412,6 3469,5 20379,5 8163,0 22910,3 

�D�•�e�v�d�•�k�l�v���k�m�[�¶�}�d�l�•�\��
�/�>�J�I�H�M���g�Z���������l�b�k�����h�k�•�[��
�g�Z�y�\�g�h�]�h���g�Z�k�_�e�_�g�g�y�����h�^�� 

386,3 481,0 295,2 371,1 388,9 420,2 391,0 494,8 

�L�j�Z�g�k�i�h�j�l�g�h-�e�h�]�•�k�l�b�q�g�• 
�S�•�e�v�g�•�k�l�v���Z�\�l�h�f�h�[�•�e�v�g�b�o��
�^�h�j�•�]���a���l�\�_�j�^�b�f��
�i�h�d�j�b�l�l�y�f�������d�f���g�Z������������
�d�f���d�\�� 

381,8 375,6 356,7 356,7 300,2 300,2 260,8 260,8 

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

590 590 183,3 183,3 221 221 210 210 

�Q�b�k�_�e�v�g�•�k�l�v���e�_�]�d�h�\�b�o��
�Z�\�l�h�f�h�[�•�e�•�\���m���h�k�h�[�b�k�l�•�c��
�\�e�Z�k�g�h�k�l�•�����l�b�k���h�^ 

231,9 285,4 88,3 135,3 136,4 161,7 142,5 159,3 

�D�•�e�v�d�•�k�l�v���f�•�`�g�Z�j�h�^�g�b�o���•��
�\�g�m�l�j�•�r�g�•�o���Z�\�•�Z�k�i�h�e�m�q�_�g�v����
�h�^�� 

20 40 4 9 1 4 1 1 

�1�g�l�_�g�k�b�\�g�•�k�l�v���i�_�j�_�\�_�a�_�g�g�y��
�i�Z�k�Z�`�b�j�•�\����
�Z�\�l�h�f�h�[�•�e�v�g�b�f�b���^�h�j�h�]�Z�f�b��
�a���l�\�_�j�^�b�f���i�h�d�j�b�l�l�y�f�����f�e�g����
�i�Z�k�Z�`�b�j�h-�d�•�e�h�f�_�l�j�•�\���g�Z������
�d�f���r�e�y�o�•�\ 

2,9 3,3 1,66 2,2 1,26 1,83 1,27 1,24 

�1�g�l�_�g�k�b�\�g�•�k�l�v���i�_�j�_�\�_�a�_�g�g�y��
�\�Z�g�l�Z�`�•�\�����Z�\�l�h�f�h�[�•�e�v�g�b�f�b��
�^�h�j�h�]�Z�f�b���a���l�\�_�j�^�b�f��
�i�h�d�j�b�l�l�y�f�����f�e�g�����l�h�g�g�h-
�d�•�e�h�f�_�l�j�•�\���g�Z�������d�f���r�e�y�o�•�\ 

1,08 1,74 1,09 3,1 0,92 2,15 1,2 2,35 

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

102 88 54 50 61 39 27 15 

�D�•�e�v�d�•�k�l�v���]�h�l�_�e�•�\�����h�^�� 27 72 5 30 8 28 10 27 

�D�•�e�v�d�•�k�l�v�����l�m�j�b�k�l�•�\����
�h�[�k�e�m�]�h�\�m�\�Z�g�b�o���k�m�[�¶�}�d�l�Z�f�b��
�l�m�j�b�k�l�b�q�g�h�€���^�•�y�e�v�g�h�k�l�•��
�h�[�e�Z�k�l�•�����h�k�•�[�� 

90756 92128 61567 16560 169890 63848 637 11625 
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1 
2 3 4 5 6 7 8 9 

�D�•�e�v�d�•�k�l�v���h�[�¶�}�d�l�•�\��
�j�h�a�^�j�•�[�g�h�€���l�h�j�]�•�\�e�•���g�Z��������
�l�b�k�����h�k�•�[�����h�^. 

25,1 20,6 25,9 21,8 26,5 22,6 28,4 24,3 

�H�[�k�y�]���j�_�Z�e�•�a�h�\�Z�g�b�o���i�h�k�e�m�]��
�g�Z���h�^�g�m���h�k�h�[�m�����]�j�b 4726,8 16381,5 2403,3 5901,9 2828,5 9240,4 2117,4 7625,8 

 
�
�>�`�_�j�_�e�h���� �k�d�e�Z�^�_�g�h�� �g�Z�� �h�k�g�h�\�•�� �^�Z�g�b�o�� �=�h�e�h�\�g�b�o�� �m�i�j�Z�\�e�•�g�v�� �k�l�Z�l�b�k�l�b�d�b�� �1�\�Z�g�h-�N�j�Z�g�d�•�\�k�v�d�h�€����
�A�Z�d�Z�j�i�Z�l�k�v�d�h�€�����E�v�\�•�\�k�v�d�h�€���l�Z���Q�_�j�g�•�\�_�p�v�d�h�€���h�[�e�Z�k�l�_�c�� 

 
�>�e�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �m�g�•�d�Z�e�v�g�h�k�l�•�� �\�b�[�j�Z�g�b�o�� �f�•�k�l�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�\�k�y�� �]�h�e�h�\�g�h��

�_�d�k�i�_�j�l�g�b�c�� �f�_�l�h�^���� �?�d�k�i�_�j�l�Z�f�b�� �\�b�k�l�m�i�Z�e�b�� �Z�j�o�•�l�_�d�l�h�j�b-�i�j�Z�d�l�b�d�b�� �l�Z�� �]�h�e�h�\�g�•��
�Z�j�o�•�l�_�d�l�h�j�b�� �\�b�[�j�Z�g�b�o�� �f�•�k�l���� �Z�� �l�Z�d�h�`�� �i�j�_�^�k�l�Z�\�g�b�d�b�� �h�j�]�Z�g�•�\�� �f�•�k�p�_�\�h�€�� �\�e�Z�^�b���� �H�d�j�•�f��
�l�h�]�h���� �\�b�a�g�Z�q�Z�e�Z�k�v�� �^�m�f�d�Z�� �c�� �h�p�•�g�d�Z�� �i�j�h�k�l�h�j�m�� �k�l�m�^�_�g�l�Z�f�b���²  �Z�j�o�•�l�_�d�l�h�j�Z�f�b�� �•��
�\�b�d�e�Z�^�Z�q�Z�f�b�� �M�g�•�\�_�j�k�b�l�_�l�m�� �D�h�j�h�e�y�� �>�Z�g�b�e�Z���� �<�Z�]�h�\�•�� �d�h�_�n�•�p�•�}�g�l�b�� �g�_��
�\�k�l�Z�g�h�\�e�x�\�Z�e�b�k�v���� �l�h�[�l�h�� �^�m�f�d�Z���� �g�Z�i�j�b�d�e�Z�^���� �]�h�e�h�\�g�h�]�h�� �Z�j�o�•�l�_�d�l�h�j�Z�� �f�•�k�l�Z�� �q�b��
�k�l�m�^�_�g�l�Z���h�p�•�g�x�\�Z�e�Z�k�v���h�^�g�Z�d�h�\�h�� 

�������M�g�•�d�Z�e�v�g�•�k�l�v���d�j�Z�}�\�b�^�•�\���\�b�[�j�Z�g�b�o���f�•�k�l�����€�o���_�k�l�_�l�b�d�b�����<���h�p�•�g�d�Z�o���f�•�k�l�b�l�v�k�y��
�[�Z�]�Z�l�h�� �k�m�[�¶�}�d�l�b�\�g�h�]�h�� �<�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y�� �a�g�Z�g�g�y�� �c�� �f�_�l�h�^�b�� �a�� �e�Z�g�^�r�Z�n�l�g�h�€��
�Z�j�o�•�l�_�d�l�m�j�b�� �l�Z�� �f�•�k�l�h�[�m�^�•�\�g�h�€�� �d�h�f�i�h�a�b�p�•�€���� �y�d�•�� �i�h�\�¶�y�a�m�x�l�v�k�y�� �a�� �^�h�k�e�•�^�`�_�g�g�y�f�b��
�_�k�l�_�l�b�d�b���k�_�j�_�^�h�\�b�s�Z���c���Z�g�Z�e�•�a�h�f���d�j�Z�}�\�b�^�•�\�����<�•�^�i�h�\�•�^�g�h���^�h���l�_�h�j�•�€���d�j�Z�}�\�b�^�•�\���f�•�k�v�d�•��
�•�g�l�_�j�¶�}�j�b�� �\�d�e�x�q�Z�x�l�v�� �k�l�•�g�b���� �]�h�j�b�a�h�g�l�Z�e�v�g�m�� �i�e�h�s�b�g�m���� �k�d�e�_�i�•�g�g�y�� �c�� �_�e�_�f�_�g�l�b���� �s�h��
�\�•�e�v�g�h�� �\�� �g�b�o�� �j�h�a�l�Z�r�h�\�Z�g�•���� �O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �p�b�o�� �_�e�_�f�_�g�l�•�\�� �l�Z�� �€�o�� �i�h�}�^�g�Z�g�g�y��
�\�b�a�g�Z�q�Z�}�� �g�Z�k�l�j�•�c���� �d�h�f�i�h�a�b�p�•�c�g�•�� �y�d�h�k�l�•���� �k�l�b�e�v�h�\�•�� �h�a�g�Z�d�b�� �•�g�l�_�j�¶�}�j�m�� �l�h�s�h���� �>�e�y�� �€�o��
�h�p�•�g�d�b���g�Z�f�b���\�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y���_�d�k�i�_�j�l�g�•���f�_�l�h�^�b���� 

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

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

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

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

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

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

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

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

�O�Z�j�Z�d�l�_�j�b�a�m�x�q�b�� �d�j�Z�}�\�b�^�b�� �\�b�[�j�Z�g�b�o�� �f�•�k�l�� �g�Z�� �i�j�_�^�f�_�l�� �€�o�� �m�g�•�d�Z�e�v�g�h�k�l�•����
�\�•�^�a�g�Z�q�b�f�h�� �\�b�k�h�d�m�� �_�k�l�_�l�b�q�g�•�k�l�v�� �•�k�l�h�j�b�q�g�h�]�h�� �i�j�h�k�l�h�j�m���� �<�b�[�j�Z�g�•�� �f�•�k�l�Z��
�o�Z�j�Z�d�l�_�j�b�a�m�x�l�v�k�y�� �m�g�•�d�Z�e�v�g�•�k�l�x�� �e�Z�g�^�r�Z�n�l�m�� �l�Z�� �_�k�l�_�l�b�d�b�� �d�j�Z�}�\�b�^�•�\���� �L�Z�d���� �f�•�k�l�h��
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