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�n�•�e�h�e�h�]�•�}�x���� �e�•�g�]�\�•�k�l�b�d�h�x�� �• �e�•�l�_�j�Z�l�m�j�h�a�g�Z�\�k�l�\�h�f���� �i�h�l�•�f���^�h�� �g�v�h�]�h���^�h�e�m�q�Z�}�l�v�k�y 
�_�k�l�_�l�b�q�g�Z �d�Z�l�_�]�h�j�•�y�� �l�_�d�l�h�g�•�q�g�h�]�h�� �f�b�k�l�_�p�l�\�Z�� �Z�j�o�•�l�_�d�l�m�j�b�� �G�Z�� �k�v�h�]�h�^�g�• �•�k�g�m�}��
�i�h�^�•�e���g�Z���k�l�b�e�v, �y�d�� �y�\�b�s�_�� �f�h�\�b�� �•���g�Z���k�l�b�e�v, �y�d�� �y�\�b�s�_�� �f�b�k�l�_�p�l�\�Z [15]. �I�h�g�y�l�l�y��
�k�l�b�e�v �y�d�� �_�k�l�_�l�b�q�g�Z�� �d�Z�l�_�]�h�j�•�y�� �[�m�e�h �\�\�_�^�_�g�h �\�� ��������-�o�� �j�h�d�Z�o���g�•�f�_�p�v�d�b�f��
�Z�j�o�_�h�e�h�]�h�f �1�� �<�•�g�d�_�e�v�f�Z�g�h�f. �D�h�g�p�_�i�p�•�y�� �k�l�b�e�v�h�\�h�€�� �•�^�_�g�l�b�n�•�d�Z�p�•�€�� �q�Z�k�m�� �\�� �•�k�l�h�j�•�€��
�f�b�k�l�_�p�l�\�� �[�m�e�Z�� �a�Z�k�g�h�\�Z�g�Z�� �g�b�f�� �g�Z�� �i�h�r�m�d�Z�o�� �•�^�_�Z�e�m�� �i�j�_�d�j�Z�k�g�h�]�h���� �s�h�� �\�•�^�h�[�j�Z�`�Z�}��
�k�h�p�•�h�d�m�e�v�l�m�j�g�b�c�� �d�h�g�l�_�d�k�l�� �_�i�h�o�b���� �G�h�\�Z�l�h�j�k�v�d�Z�� �d�h�g�p�_�i�p�•�y�� �1�� �<�•�g�d�_�e�v�f�Z�g�Z��
�i�_�j�_�^�[�Z�q�Z�e�Z���\�•�^�f�h�\�m���\�•�^���•�f�_�g. �M���i�_�j�•�h�^���_�d�e�_�d�l�b�a�f�m���•���k�l�b�e�•�a�Z�l�h�j�k�l�\�Z���m�l�\�_�j�^�b�e�Z�k�y��
�a�\�h�j�h�l�g�Z�� �•�^�_�y�� �i�j�h�� �q�•�e�v�g�_�� �i�h�e�h�`�_�g�g�y���e�x�^�k�v�d�h�€�� �h�k�h�[�b�k�l�h�k�l�•�� �l�Z �c�h�]�h�� �o�m�^�h�`�g�v�h�€��
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�\�h�e�•�����P�y���•�^�_�y���a�\�m�q�Z�e�Z���•���m���=�_�g�j�•�o�Z �<�_�e�v�n�e�•�g�Z�� �y�d�b�c���\�d�Z�a�m�\�Z�\���g�Z���©�i�h�^�\�•�c�g�b�c���d�h�j�•�g�v��
�k�l�b�e�x�ª���� �\�b�^�•�e�y�x�q�b�� �Z�\�l�h�j�k�v�d�b�c�� �k�l�b�e�v�� �•�� �k�l�b�e�v�� �©�r�d�h�e�b���� �d�j�Z�€�g�b�ª���� �G�Z�� �i�h�q�Z�l�d�m��
XX �k�l���� �l�\�h�j�q�b�f�� �k�m�[�
�}�d�l�h�f�� �k�l�Z�e�h�� �k�m�k�i�•�e�v�k�l�\�h���� �k�\�•�^�h�f�h�� �d�h�g�k�l�j�m�x�x�q�b�� ���g�h�\�b�c��
�d�j�Z�s�b�c���k�\�•�l�����•���g�h�\�b�c���k�l�b�e�v�����1�a���k�l�Z�g�h�\�e�_�g�g�y�f���f�h�^�_�j�g�•�a�f�m���f �_�l�h�x���l�\�h�j�q�h�k�l�•���k�l�Z�e�b��
�g�_���k�l�b�e�v�h�\�•���n�h�j�f�b�����Z���k�Z�f���i�j�h�p�_�k���•���k�i�h�k�•�[���€�o���l�\�h�j�_�g�g�y�����l�h�[�l�h���f�_�l�h�^�����>�������������k����������-
566]. �I�j�h�� �k�l�b�e�v�� �i�b�k�Z�e�b�� �=�� �A�_�f�i�_�j���� �=�� �<�_�e�n�e�•�g���� �?�� �D�h�g-�<�•�g�_�j���� �:�� �J�•�]�e�v����
�?�� �I�Z�g�h�n�k�d�b�����I�� �N�j�Z�g�d�e�v�����<�� �:�� �<�_�k�g�•�g�����<�� �=�j�h�i�•�m�k�����F�� �Y�� �=�•�g�a�[�m�j�]�����:�� �D�� �;�m�j�h�\����
�>�� �<�� �K�Z�j�Z�[�v�y�g�h�\���� �:�� �1�� �D�Z�i�e�m�g���� �<�� �:�� �H�i�Z�j�•�g���� �L���� �N���� �>�Z�\�•�^�•�q�����<�� �n�•�e�h�k�h�n�k�v�d�h�f�m��
�Z�k�i�_�d�l�•�� �k�m�l�g�•�k�l�v�� �k�l�b�e�x���r�m�d�Z�e�b �=�� �=�_�]�_�e�v���� �H�� �R�i�_�g�]�e�_�j�� �F�� �>�\�h�j�`�Z�d����
�:�� �I�� �=�j�b�]�h�j�y�g���� �:�� �N�� �E�h�k�}�\���� �:�� �G�� �K�h�d�h�e�h�\�Z�� �@�� �>�_�j�j�•�^�Z���� �E�� �=�� �;�_�j�]�_�j����
�X�� �;�� �;�h�j�_�\�Z���� �L�� �X�� �;�b�k�l�j�h�\�Z���1�� �:�� �>�h�[�j�•�p�b�g�Z���l�Z �•�g���� �<�� �j�h�[�h�l�Z�o�� �d�•�g�� XX - 
�i�h�q�� XXI  �k�l���� �k�l�b�e�v �\�b�\�q�Z�}�l�v�k�y �a �i�h�a�b�p�•�€�� �k�_�f�•�h�l�b�d�b�� ���:�� �:�� �J�Z�}�\�k�v�d�b�c������ �Z�� �l�Z�d�h�`�� �a��
�i�h�a�b�p�•�€�� �k�b�k�l�_�f�g�h-�k�b�g�_�j�]�_�l�b�q�g�h�]�h���� �d�m�e�v�l�m�j�h�e�h�]�•�q�g�h�]�h�� �l�Z�� �f�•�`�^�b�k�p�b�i�e�•�g�Z�j�g�h�]�h��
�i�•�^�o�h�^�•�\��(�1�� �:�� �/�\�•�g���� �<�� �I�� �;�j�Z�g�k�v�d�b�c���� �G�� �=�� �?�e�•�g�_�j���� �G�� �G�� �:�e�_�d�k�Z�g�^�j�h�\����
�?�� �G�� �M�k�l�x�]�h�\�Z��. �K�_�j�_�^�� �\�•�l�q�b�a�g�y�g�b�o�� �^�h�k�e�•�^�g�b�d�•�\���k�l�b�e�x�� �\�� �Z�j�o�•�l�_�d�l�m�j�•��
�k�m�q�Z�k�g�h�k�l�• - �L�� �N�� �>�Z�\�b�^�b�q�����H�� �X�� �D�j�b�\�h�j�m�q�d�h�����K�� �F�� �E�•�g�^�Z�����:�� �H�� �I�m�q�d�h�\����
�H�� �1�� �K�_�^�Z�d�� �E�� �<�� �K�l�Z�j�h�^�m�[�p�_�\�Z�� �=�� �G�� �M�r�Z�d�h�\�����;�� �K�� �Q�_�j�d�_�k�� 

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

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

�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �k�l�b�e�x�� �K�l�b�e�v���g�Z�^�•�e�_�g�b�c �y�d�� �^�h�k�l�j�m�d�l�m�j�g�b�f�b �l�Z�d�� �•��
�k�l�j�m�d�l�m�j�g�b�f�b�� �_�e�_�f�_�g�l�Z�f�b���� �< �k�Z�f�b�o�� �^�h�k�l�j�m�d�l�m�j�g�b�o�� �_�e�_�f�_�g�l�Z�o�� �\�b�y�\�e�y�}�l�v�k�y��
�©�^�•�Z�e�_�d�l�b�q�g�Z�� �}�^�g�•�k�l�v�ª�� �y�d�Z�� �\�d�e�x�q�Z�}�� �\�� �k�_�[�_�� �©�y�d�� �q�m�l�l�}�\�m�� �h�[�j�Z�a�g�•�k�l�v�� �•�� �Z�[�k�l�j�Z�d�l�g�m 
�•�^�_�c�g�•�k�l�v���� �l�Z�d�� �•�� �a�f�•�k�l�� �a�� �n�h�j�f�h�x�ª���� �©�O�m�^�h�`�g�•�c�� �k�l�b�e�v�� �g�_�� �i�j�h�k�l�h �_�k�l�_�l�b�q�g�b�c���� �Z�e�_��
�\�•�g�� �s�_�� �}�� �f�Z�l�_�j�•�Z�e�v�g�_ �•�� �q�b�k�l�h�� �n�•�a�b�q�g�_�� �\�l�•�e�_�g�g�y �p�v�h�]�h�� �_�k�l�_�l�b�q�g�h�]�h�ª���� �M�� �k�l�b�e�•��
�i�j�b�k�m�l�g�•���•�^�_�h�e�h�]�•�q�g�•���j�b�k�b, �y�d �\�•�^�h�[�j�Z�`�_�g�g�y���^�•�c�k�g�h�k�l�•�����y�d���i�j�b�g�p�b�i���i�_�j�_�j�h�[�e�_�g�g�y��
�^�•�c�k�g�h�k�l�•�� �y�d�� �a�e�b�l�l�y�� �i�j�b�j�h�^�g�b�o���� �h�k�h�[�b�k�l�•�k�g�b�o���•�� �k�m�k�i�•�e�v�g�b�o���_�e�_�f�_�g�l�•�\�� �g�Z���h�k�g�h�\�•��
�c�h�]�h �•�k�l�h�j�b�q�g�h�€�� �a�g�Z�q�m�s�h�k�l�•��[11���� �k���� ������-218]. �K�l�b�e�v �\�h�e�h�^�•�}�� �•�� �•�g�r�h�x�� �k�\�h�}�x��
�^�•�Z�e�_�d�l�b�q�g�•�k�l�x���± �k�l�b�e�v, �y�d�� �a�Z�k�•�[�� �h�i�b�k�m�� �•�k�l�h�j�b�q�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�� �•�� �k�l�b�e�v, �y�d��
�d�h�g�k�l�j�m�x�x�q�Z �j�_�Z�e�v�g�•�k�l�v���� �< 1980-�o�� �j�j���� �p�y�� �i�j�h�[�e�_�f�Z�� �j�h�a�d�j�b�\�Z�e�Z�k�y�� �\�� �j�h�[�h�l�•��
�:�� �1�� �D�Z�i�e�m�g�Z�� �©�K�l�b�e�v�� �• �Z�j�o�•�l�_�d�l�m�j�Z�� �ª���� �\�� �y�d�•�c�� �[�m�e�h�� �a�Z�i�j�h�i�h�g�h�\�Z�g�h���j�h�a�i�h�^�•�e�y�l�b 
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�i�h�g�y�l�l�y�� �k�l�b�e�x�� �g�Z�� �^�\�• �\�a�Z�}�f�h�i�h�\�
�y�a�Z�g�•�� �k�d�e�Z�^�h�\�•���� �©�k�l�b�e�v�� �_�i�h�o�b�ª�� �•�� �©�•�k�l�h�j�b�q�g�b�c��
�k�l�b�e�v�ª�� �©�K�l�b�e�v���_�i�h�o�b�ª���}���\�•�^�h�[�j�Z�`�_�g�g�y�f���j�_�Z�e�v�g�h�]�h���`�b�l�l�y���d�m�e�v�l�m�j�b���•���k�m�k�i�•�e�v�k�l�\�Z��
�a �m�k�•�f�Z�� �€�o�g�•�f�b�� �h�k�h�[�e�b�\�h�k�l�y�f�b���� �k�d�e�Z�^�g�h�s�Z�f�b�� �•�� �k�m�i�_�j�_�q�g�h�k�l�y�f�b�� �•�� �f�h�`�_�� �[�m�l�b 
�h�[�
�}�d�l�b�\�g�h�� �h�p�•�g�_�g�b�c�� �l�•�e�v�d�b�� �a�Z�� �m�f�h�\�b�� �•�k�l�h�j�b�q�g�h�€�� �^�b�k�l�Z�g�p�•�€�� ���g�Z�i�j�b�d�e�Z�^�� �k�m�q�Z�k�g�Z��
�Z�j�o�•�l�_�d�l�m�j�Z���;�;���k�l���������©�1�k�l�h�j�b�q�g�b�c���k�l�b�e�v�ª��- ���Z�\�l�h�i�h�j�l�j�_�l��, �s�h���\�•�^�h�[�j�Z�`�Z�}���•�^�_�Z�e�b��
�•���p�•�g�g�h�k�l�•  �k�m�k�i�•�e�v�k�l�\�Z �i�_�\�g�h�]�h���i�_�j�•�h�^�m�����\�•�g���\�b�j�Z�`�Z�}�l�v�k�y���\���l�\�h�j�q�h�k�l�• �l�h�]�h�q�Z�k�g�b�o��
�Z�\�l�h�j�•�\ (�k�l�b�e�•�����s�h���[�m�e�b���i�h�i�_�j�_�^�g�•���;�;���k�l��) [10].  

�<�b�k�e�h�\�e�x�\�Z�g�g�y�� �Z�j�o�•�l�_�d�l�h�j�•�\�� �i�j�h���k�\�•�c�� �\�e�Z�k�g�b�c���k�l�b�e�v. �1�a�� �[�Z�]�Z�l�v�h�o��
�\�•�^�h�f�b�o�� �Z�j�o�•�l�_�d�l�h�j�•�\���� �s�h �\�b�d�h�j�b�k�l�h�\�m�\�Z�e�b �m�� �k�\�h�€�c�� �l�\�h�j�q�h�k�l�•�� �i�j�b�c�h�f�b��
�\�b�j�Z�a�g�h�k�l�•���i�j�b�l�Z�f�Z�g�g�• �k�l�b�e�x�� �^�_�d�h�g�k�l�j�m�d�l�b�\�•�a�f���� �g�Z�\�_�^�_�f�h�� �g�Z�c�[�•�e�v�r��
�Z�\�l�h�j�b�l�_�l�g�b�o. 1992. �@�Z�g���G�m�\�_�e�v�����-�H�D�Q���1�R�X�Y�H�O�������©�>�e�y���l�b�o�����o�l�h���f�_�g�_���g�_���i�j�b�a�g�Z�}�����y��
- �_�d�e�_�d�l�b�q�g�b�c�� �Z�j�o�•�l�_�d�l�h�j��- �[�_�a�� �k�l�b�e�x���� �h�k�d�•�e�v�d�b�� �f�h�€�� �[�m�^�•�\�e�•�� �a�Z�\�`�^�b�� �j�•�a�g�•�� �1�� �p�_��
�i�j�Z�\�^�Z�����s�h���y���i�h�\�_�j�l�Z�x�k�v �s�h�j�Z�a�m���^�h���g�m�e�y�����d�h�`�_�g���j�Z�a���r�m�d�Z�x���\�e�m�q�g�m �\�•�^�i�h�\�•�^�v���g�Z��
�i�h�k�l�Z�\�e�_�g�_�� �a�Z�i�b�l�Z�g�g�y���� �•�� �^�e�y�� �f�_�g�_�� �d�h�`�g�Z�� �[�m�^�•�\�e�y���i�h�\�b�g�g�Z���f�Z�l�b �k�\�h�x 
�•�^�_�g�l�b�q�g�•�k�l�v���� �:�e�_���� �y�� �^�m�f�Z�x���� �\�b�� �f�h�`�_�l�_�� �k�d�Z�a�Z�l�b���� �s�h�� �k�l�b�e�v��- �p�_�� �a�Z�]�Z�e�v�g�_�� �s�h��
�a�Z�e�b�r�b�l�v�k�y�� �d�j�•�f�� �\�k�•�o�� �p�b�o�� �\�•�^�f�•�g�g�h�k�l�_�c�ª [14���� �k���� �������@�� 2006. �?�j�•�d�� �\�Z�g�� �?�]�_�j�Z�Z�l��
���(�U�L�k�N�� �Y�D�Q�� �(�J�H�U�D�D�W������ �©�K�l�b�e�v��- �p�_�� �g�_�� �a�Z�\�^�Z�g�g�y�� �\�� �k�h�[�•���� �i�h �i�j�b�g�Z�c�f�g�•�� �^�e�y�� �l�b�o��
�l�\�h�j�p�•�\�����s�h���j�_�Z�e�v�g�h���i�j�Z�p�x�x�l�v�����:�e�_���p�_���l�_�����s�h���i�•�^�o�h�i�e�x�}���k�l�b�e�•�k�l�b�q�g�m �}�^�g�•�k�l�v��- 
�f �•�c �\�e�Z�k�g�b�c �i�j�h�y�\���h�k�h�[�b�k�l�h�]�h���l�\�h�j�q�h�]�h �©�Y�ª���� �I�j�h�[�e�_�f�Z�� �k�l�b�e�x�� �\�� �Z�j�o�•�l�_�d�l�m�j�•��
�g�Z�^�a�\�b�q�Z�c�g�h�� �\�Z�`�e�b�\�Z�� �^�e�y�� �d�e�Z�k�b�n�•�d�Z�l�h�j�•�\�� �y�d�•�� �g�•�q�h�]�h�� �k�Z�f�•�� �g�_�� �k�l�\�h�j�x�x�l�v���� �>�e�y��
�m�k�\�•�^�h�f�e�_�g�g�y���\�b�l�h�d�•�\���l�h�]�h���q�b���•�g�r�h�]�h �y�\�b�s�Z�����\���i�j�h�p�_�k�•���g�Z�\�q�Z�g�g�y���p�•���d�Z�g�h�g�b���^�m�`�_��
�\�Z�`�e�b�\�•�����:�e�_���g�_���^�e�y���k�l�Z�j�r�h�d�m�j�k�g�b�d�Z���Z�[�h���\�b�i�m�k�d�g�b�d�Z�����l�b�f���[�•�e�v�r�_���g�_���^�e�y���l�\�h�j�p�y����
�D�Z�g�h�g�b �g�_�f�b�g�m�q�_�� �i�_�j�_�k�l�m�i�Z�}�r���� �y�d�•�� �[ �i�j�_�d�j�Z�k�g�•�� �\�h�g�b�� �g�_�� �[�m�e�b���� �Y�d�� �[�m�l�b��
�s�Z�k�e�b�\�b�f���� �y�d�s�h�� �\�� �k�\�h�€�c�� �l�\�h�j�q�h�k�l�•�� �l�b �a�Z�l�b�k�g�m�l�b�c�"�ª�� �>4���� �k�� 83-84]. 2009. �I�•�l�_�j��
�:�c�a�_�g�f�Z�g�� ���3�H�W�H�U�� �(�L�V�H�Q�P�D�Q������ �©�M�� �f�_�g�_�� �g�_�f�Z�} �h�^�g�•�}�€�� �]�h�e�h�\�g�h�€�� �•�^�_�€���� �y�d�� �m �•�g�r�b�o��
�Z�j�o�•�l�_�d�l�h�j�•�\���� �G�Z�i�j�b�d�e�Z�^���� �J�•�q�Z�j�^�� �F�_�c�_�j�� �k�l�\�h�j�x�}�� �k�\�h�€�� �[�m�^�•�\�e�•�� �h�^�g�b�f�� �• �l�b�f�� �`�_��
�k�i�h�k�h�[�h�f�� �g�_�a�Z�e�_�`�g�h�� �\�•�^�� �l�h�]�h���� �^�_�� �\�h�g�b�� �j�h�a�l�Z�r�h�\�Z�g�•���� �H�l�`�_���� �f�h�y�� �j�h�[�h�l�Z��
�d�h�g�l�_�d�k�l�m�Z�e�v�g�Z���� �:�e�_�� �y�� �[�� �g�_�� �g�Z�a�b�\�Z�\�� �€�€�� �\�_�j�g�Z�d�m�e�y�j�g�h�x���� �i�j�h�l�_�� �\�h�g�Z�� �a�Z�\�`�^�b��
�i�h�q�b�g�Z�}�l�v�k�y�� �a�� �d�h�g�l�_�d�k�l�m���� �L�h�f�m�� �y�� �g�_�� �a�f�•�]�� �[�b�� �a�j�h�[�b�l�b�� �h�^�g�Z�d�h�\�m�� �[�m�^�•�\�e�x�� �•�� �\��
�K�Z�g�l�v�y�]�h�����•���\���;�_�j�e�•�g�•�����•���\���N�_�g�•�d�k�•���:�j�•�a�h�g�b�����M �f�_�g�_���g�_�f�Z�}���k�l�b�e�x���ª [22]. 2010. �J�_�f��
�D�h�h�e�o�Z�Z�k�� ���5�H�P�� �.�R�R�O�K�D�D�V������ �©�Y�� �\�•�^�q�m�\�Z�x�� �k�_�[�_�� �h�^�g�h�q�Z�k�g�h�� �•�� �\�k�_�j�_�^�b�g�• �^�_�y�d�h�]�h��
�Z�j�o�•�l�_�d�l�m�j�g�h�]�h�����k�e�h�\�g�b�d�Z�������•���a�h�\�g�•�����P�_���k�e�h�\�g�b�d�����\���k�l�\�h�j�_�g�g�• �y�d�h�]�h���[�j�Z�e�Z���m�q�Z�k�l�v���•��
�g�Z�r�Z���Z�j�o�•�l�_�d�l�m�j�g�Z���d�h�f�i�Z�g�•�y. �K�Z�f�_ �l�h�f�m���f�b���i�h�k�l�•�c�g�h���g�Z�f�Z�]�Z�}�f�h�k�y���\�b�c�l�b���a�Z���c�h�]�h��
�f�_�`�•���� �1�g�h�^�•���� �s�h�[ �\�b�j�\�Z�l�b�k�y�� �a�� ���k�e�h�\�g�b�d�Z���� �Z�[�h�� �k�l�b�e�x���� �^�h�\�h�^�b�l�v�k�y�� �f�•�g�y�l�b�� �c�h�]�h��
�f�Z�c�`�_���^�h �Z�[�k�m�j�^�m�ª �>���������k�� 116-117]. 2012. �H�^�•�e�e�v���>�_�d�d�����2�G�L�O�H���'�H�F�T�������©�Y���a�Z�\�`�^�b��
�j�h�a�]�e�y�^�Z�x���k�\�h�€���i�j�h�_�d�l�b���y�d���g�h�\�m �i�j�b�]�h�^�m�����g�h�\�m���•�k�l�h�j�•�x�����•���l�h�f�m���g�_���h�l�h�l�h�`�g�x�x���€�o��
�a���y�d�b�f�h�k�v���k�l�b�e�_�f���ª [5]. 2012. �J�_�g�p�h���I�•�Z�g�h�����5�H�Q�]�R���3�L�D�Q�R�������©�Y���^�m�f�Z�x�����s�h���k�l�b�e�v��- 
�p�_���i�Z�k�l�d�Z�����L�_�����^�h���q�h�]�h���y���k�o�b�e�v�g�b�c��- �p�_�����•�g�l�_�e�_�d�l�m�Z�e�v�g�•�k�l�v�������Z�[�h�����m�a�]�h�^�`�_�g�•�k�l�v������
�y�d�Z���g�_���i�j�h�� �n�h�j�f�m���� �Z�� �i�j�h�� �s�h�k�v �[�•�e�v�r���k�b�e�v�g�•�r�_�����[�•�e�v�r�� �]�m�f�Z�g�•�k�l�b�q�g�•�r�_�� �l�Z���[�•�e�v�r��
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�i�h�_�l�b�q�g�_�ª�>23]. 2017. �;�v�y�j�d�_���1�g�]�_�e�v�k�����%�M�D�U�N�H���,�Q�J�H�O�V�����©�J�_�f���D�h�h�e�o�Z�Z�k���[�m�\���^�e�y���f�_�g�_��
�g�Z�c�\�Z�`�e�b�\�•�r�b�f�� �\�•�^�d�j�b�l�l�y�f���� �<�•�g�� �g�Z�\�q�b�\�� �f�_�g�_�� �g�_�� �l�•�e�v�d�b�� �l�h�f�m���� �y�d�� �k�i�j�h�_�d�l�m�\�Z�l�b��
�d�j�Z�k�b�\�m�� �[�m�^�•�\�e�x�� �m�� �\�b�]�e�y�^�•�� �g�_�a�Z�e�_�`�g�h�]�h �h�[�
�}�d�l�Z���� �Z�e�_�� �•�� �f�_�l�h�^�Z�f�� �a�Z�k�l�h�k�m�\�Z�g�g�y��
�Z�j�o�•�l�_�d�l�m�j�b�� �y�d�� �•�g�k�l�j�m�f�_�g�l�m�� �^�e�y�� �m�q�Z�k�l�•�� �\�� �^�_�\�_�e�h�i�_�j�k�v�d�b�o���� �i�h�e�•�l�b�q�g�b�o�� �•��
�k�h�p�•�Z�e�v�g�b�o���i�j�h�p�_�k�Z�o�����S�_���g�Z�\�q�b�\�����y�d���a�^�h�[�m�l�b���k�\�h�[�h�^�m���^�e�y���j�_�Z�e�•�a�Z�p�•�€���j�•�a�g�b�o���n�h�j�f��
�\�b�j�Z�`�_�g�g�y���� �>�e�y�� �g�v�h�]�h�� �\�� �Z�j�o�•�l�_�d�l�m�j�•�� �_�k�l�_�l�b�d�Z�� �g�_�� �]�h�e�h�\�g�_���� �:�j�o�•�l�_�d�l�m�j�Z��
�\�b�a�g�Z�q�Z�}�l�v�k�y���g�_���k�l�b�e�_�f�����Z���•�^�_�y�f�b���ª [8]. 

�K�l�b�e�v�� �•�� �f�_�l�h�^. �I�h�g�y�l�l�y�� �k�l�b�e�v�� �•�� �f�_�l�h�^�� �e�_�`�Z�l�v�� �\�� �j�•�a�g�b�o�� �i�e�h�s�b�g�Z�o���� �I�j�h�� �p�_ 
�i�b�k�Z�\�� �s�_�� �F�� �K�� �D�Z�]�Z�g�� �©�������� �I�h�g�y�l�l�y ���l�\�h�j�q�b�c�� �f�_�l�h�^�� �i�h�a�g�Z�q�Z�} �a�Z�d�h�g�h�f�•�j�g�h�k�l�•��
�i�j�h�p�_�k�m�� �l�\�h�j�_�g�g�y�� �o�m�^�h�`�g�•�o�� �l�\�h�j�•�\���� �Z�� �i�h�g�y�l�l�y ���K�l�b�e�v����- �a�Z�d�h�g�h�f�•�j�g�h�k�l�•��
�k�l�j�m�d�l�m�j�b�� �k�Z�f�b�o�� �o�m�^�h�`�g�•�o�� �l�\�h�j�•�\�� �l�\�h�j�q�b�c�� �f�_�l�h�^���p�_ �k�b�k�l�_�f�Z�� �i�j�b�g�p�b�i�•�\���� �y�d�•��
�d�_�j�m�x�l�v�� �o�m�^�h�`�g�•�f �h�k�\�h�}�g�g�y�f�� �^�•�c�k�g�h�k�l�•���� �Z�� �k�l�b�e�v��- �i�_�\�g�Z�� �k�b�k�l�_�f�Z�� �n�h�j�f���� �\�� �y�d�•�c 
�a�Z�d�j�•�i�e�x�x�l�v�k�y�� �j�_�a�m�e�v�l�Z�l�b�� �l�\�h�j�q�h�k�l�•���� ���a�Z�d�h�g�� �n�h�j�f�b���� �������� �ª�� �>������ �k�� 442-443]. 
�L�� �X�� �;�b�k�l�j�h�\�Z�� �l�Z�d�� �i�b�r�_�� �i�j�h�� �k�l�b�e�v�� �©�A�•�k�l�Z�\�e�y�x�q�b���� �g�Z�i�j�b�d�e�Z�^�� �f�_�l�h�^�� �•�� �k�l�b�e�v����
�f�h�`�g�Z���h�o�Z�j�Z�d�l�_�j�b�a�m�\�Z�l�b���i�_�j�r�b�c, �y�d���m�k�\�•�^�h�f�e�_�g�b�c���k�i�h�k�•�[ �l�\�h�j�_�g�g�y�����^�j�m�]�b�c��- �y�d��
�k�l�Z�g�� �l�\�h�j�_�g�g�y���� �i�_�j�r�b�c�� �\�b�k�l�m�i�Z�}�� �d�Z�l�_�]�h�j�•�}�x �•�g�k�l�j�m�f�_�g�l�Z�e�v�g�h�x���� �^�j�m�]�b�c���± 
�d�Z�l�_�]�h�j�•�}�x���_�f�h�p�•�c�g�h�x�����K�l�b�e�v���l�h�l�Z�e�v�g�b�c���•���i�h�\�k�x�^�g�b�c�����y�d���\ �`�b�l�l�• �e�x�^�b�g�b�����l�Z�d���•��
�\ �d�m�e�v�l�m�j�•�� �ª�>3���� �k�� �������@���� �H�� �R�i�_�g�]�e�_�j�� �\�\�Z�`�Z�\���� �s�h�� �©�n�h�j�f�b���� �\�_�e�b�d�h�]�h�� �k�l�b�e�x�� ����
�i�j�Z�d�l�b�q�g�h�� �g�_�� �a�Z�e�_�`�Z�l�v�� �\�•�^�� �h�d�j�_�f�h�]�h�� �Z�\�l�h�j�Z���� �I�•�^�i�h�j�y�^�d�h�\�m�x�q�b�� �c�h�]�h�� �k�h�[�•�� �\�h�g�b 
�g�•�\�_�e�x�x�l�v���l�\�h�j�q�b�c���i�h�q�_�j�d���>3�����k�� 34]. 

�K�m�i�_�j�k�l�b�e�•. �Y�d�s�h�� �]�h�\�h�j�b�l�b�� �i�j�h�� �;�;�,�� �k�l������ �\�`�b�\�Z�g�g�y�� �k�e�h�\�Z�� �©�k�l�b�e�v�ª�� �i�h��
�\�•�^�g�h�r�_�g�g�x�� �g�_ �i�j�h�k�l�h�� �^�h�� �h�^�g�•�}�€�� �d�m�e�v�l�m�j�b���� �Z�e�_�� �^�h�� �d�m�e�v�l�m�j�b�� �a�Z�]�Z�e�v�g�h�k�\�•�l�h�\�h�€����
�\�b�]�e�y�^�Z�}���\�`�_���g�_���a�h�\�k�•�f �d�h�j�_�d�l�g�b�f�����K�l�b�e�v�����g�_���\�b�l�j�b�f�m�}�ª���j�Z�f�h�d, �s�h���a�[�•�e�v�r�b�e�b�k�v 
�^�h�� �]�e�h�[�Z�e�v�g�h�]�h�� �j�•�\�g�y. �J�Z�a�h�f�� �a�� �l�b�f���g�_�� �\�b�l�j�b�f�m�} �n�m�g�d�p�•�€�� �h�[�
�}�^�g�Z�g�g�y �d�h�g�p�_�i�p�•�c��
"�k�l�j�h�d�Z�l�h�€�����•�����f�h�a�Z�€�q�g�h�€�����o�m�^�h�`�g�v�h�€���d�m�e�v�l�m�j�b���\�k�v�h�]�h���k�m�q�Z�k�g�h�]�h �]�e�h�[�Z�e�•�a�h�\�Z�g�h�]�h��
�k�\�•�l�m���� �M�� �p�v�h�f�m�� �\�b�i�Z�^�d�m�� �[�•�e�v�r�� �i�j�b�c�g�y�l�g�b�f�� �[�Z�q�b�l�v�k�y �\�b�d�h�j�b�k�l�Z�g�g�y�� �i�h�g�y�l�l�y��
�©�K�m�i�_�j�k�l�b�e�v�� �\�� �Z�j�o�•�l�_�d�l�m�j�•�ª���� �Z�[�h�� �©�]�e�h�[�Z�e�v�g�b�c�� �k�l�b�e�v�ª�� �s�h�� �[�m�e�h���\�\�_�^�_�g�h 
�•�k�l�h�j�b�d�h�f���•���l�_�h�j�_�l�b�d�h�f���Z�j�o�•�l�_�d�l�m�j�b���K�� �H�� �O�Z�g-�F�Z�]�h�f�_�^�h�\�b�f���\���c�h�]�h �k�l�Z�l�l�y�o���i�j�h��
�^�\�Z �k�m�i�_�j�k�l�b�e�• �\�� �Z�j�o�•�l�_�d�l�m�j�•�� �>��8���� �k�� 166]. �A�� �i�h�q�Z�l�d�m�� ��������-�o�� �j�h�d�•�\��
�k�e�h�\�h�k�i�h�e�m�q�_�g�g�y�� �©�]�e�h�[�Z�e�v�g�b�c�� �k�l�b�e�v�ª�� �f�h�`�g�Z�� �a�m�k�l�j�•�l�b�� �\�� �y�d�h�k�l�•�� �k�b�g�h�g�•�f�Z�� �^�h��
�\�b�j�Z�`�_�g�g�y�� �©�]�e�h�[�Z�e�v�g�Z�� �Z�j�o�•�l�_�d�l�m�j�Z�ª���� �P�_�c�� �\�b�k�e�•�\ �\�`�b�\�Z�}�l�v�k�y���� �y�d�� �i�j�Z�\�b�e�h����
�g�Z�[�Z�]�Z�l�h�� �q�Z�k�l�•�r�_�� �©�]�e�h�[�Z�e�v�g�h�]�h�� �k�l�b�e�x�ª���� �1�� �\�� �k�e�h�\`�y�g�h�f�h�\�g�•�c�� �•�� �\�� �Z�g�]�e�h�f�h�\�g�•�c��
�e�•�l�_�j�Z�l�m�j�• �l�Z�� �Z�j�o�•�l�_�d�l�m�j�g�•�c�� �^�m�f�p�•�� �i�j�h�l�y�]�h�f�� �^�j�m�]�h�€�� �i�h�e�h�\�b�g�b�� �;�; �k�l���� �•�� �i�h��
�l�_�i�_�j�•�r�g�•�c�� �q�Z�k�������=�� �:�� �I�l�•�q�g�•�d�h�\�Z���� �=�� �<�� �/�k�Z�m�e�h�\���� �:�� �=�� �J�Z�i�i�Z�i�h�j�l����
�1. �:�� �;�h�g�^�Z�j�_�g�d�h���� �D�� �1�� �:�d�k�_�e�v�j�h�^���� �<�� �A�� �I�Z�i�_�j�g�b�c�� �l�Z�� �•�g������ �J�� �:�^�Z�f���� �O�� �N�h�k�l�_�j����
�D �N�j�_�f�i�l�h�g���� �Q�� �>�`�_�g�d�k) �=�e�h�[�Z�e�v�g�Z�� �Z�j�o�•�l�_�d�l�m�j�Z�� �•�� �i�j�b�d�f�_�l�g�b�d�� �©�]�e�h�[�Z�e�v�g�b�c�ª��
�\�b�y�\�e�y�}�l�v�k�y�� �\�� �g�Z�k�l�m�i�g�b�o �\�b�i�Z�^�d�Z�o���� �I�h-�i�_�j�r�_���� �y�d�� �k�b�g�h�g�•�f�� �l�_�j�f�•�g�m��
�©�•�g�l�_�j�g�Z�p�•�h�g�Z�e�v�g�b�c�� �k�l�b�e�v�ª�� ���Z�g�]�e�� International Style - �a�Z�� �g�Z�a�\�h�x�� �d�g�b�]�b��
�=�� �J�� �O�•�q�d�h�d�Z�� �•�� �N�� �>�`�h�g�k�h�g�Z���� �^�e�y �h�i�b�k�m�� �\�•�a�m�Z�e�v�g�h���i�h�^�•�[�g�h�€ �m�� �\�k�•�o�� �l�h�q�d�Z�o�� �k�\�•�l�m��
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�Z�j�o�•�l�_�d�l�m�j�b�� �k�m�q�Z�k�g�b�o �l�j�Z�g�k�g�Z�p�•�h�g�Z�e�v�g�b�o�� �d�h�j�i�h�j�Z�p�•�c�� ���l�b�i�h�e�h�]�•�y���� �h�n�•�k�g�Z��
�[�m�^�•�\�e�y���� �]�h�l�_�e�v���� �l�h�j�]�h�\�b�c �p�_�g�l�j������ �s�h�� �h�l�j�b�f�Z�e�Z�� �•�j�h�g�•�q�g�m�� �g�Z�a�\�m�� �©�Z�j�o�•�l�_�d�l�m�j�g�Z��
�D�h�d�Z-�D�h�e�Z�ª��[21]. �I�h-�^�j�m�]�_���� �^�e�y�� �i�h�a�g�Z�q�_�g�g�y�� �l�Z�d�� �a�\�Z�g�h�€�� �©�a�•�j�d�h�\�h�€�� �Z�j�o�•�l�_�d�l�m�j�b�ª��
���Z�g�]�e���� �V�W�D�U�F�K�L�W�H�F�W�X�U�H������ �k�l�\�h�j�x�\�Z�g�h�€�� �\�k�_�k�\�•�l�g�v�h�� �\�•�^�h�f�b�f�b�� �k�m�q�Z�k�g�b�f�b�� �f�Z�c�k�l�j�Z�f�b��
�^�e�y���a�Z�f�h�\�g�b�d�•�\�����s�h���i�_�j�r���a�Z���\�k�_���i�•�d�e�m�x�l�v�k�y���i�j�h���k�l�Z�l�m�k�g�•�k�l�v���h�[�C�}�d�l�m ���h�[�¶�}�d�l�����y�d��
�©�\�Z�m-�Z�l�j�Z�d�p�•�y�ª��. �H�[�b�^�\�Z�� �\�b�^�b�� �k�m�q�Z�k�g�h�€�� �]�e�h�[�Z�e�v�g�h�€�� �Z�j�o�•�l�_�d�l�m�j�b�� �h�[�
�}�^�g�m�}��
�•�]�g�h�j�m�\�Z�g�g�y�� �e�h�d�Z�e�v�g�h�€�� �Z�j�o�•�l�_�d�l�m�j�g�h�€�� �l�j�Z�^�b�p�•�€ �l�Z�� �•�^�_�g�l�b�q�g�h�k�l�•�� �f�•�k�p�y�� �\ �^�h�]�h�^�m��
���_�]�h�€�k�l�b�q�g�h�f�m���� �\�b�]�e�y�^�m�� �>6; 21�@���� �O�� �1�[�_�e�•�g�]�k�� ���+�D�Q�V�� �,�E�H�O�L�Q�J�V������ �[�Z�q�b�\���^�`�_�j�_�e�h�f��
�k�l�b�e�x�� �y�d�m�k�v�� �g�h�\�m�� �•�^�_�x�����•�g�g�h�\�Z�p�•�x���� �<�•�g �k�l�\�_�j�^�`�m�}���� �s�h �h�^�g�h�x �a�� �\�Z�`�e�b�\�b�o�� �m�f�h�\��
�m�k�i�•�o�m�� �l�Z�d�h�€�� �•�g�g�h�\�Z�p�•�€�� �}�� �€�€�� �_�e�Z�k�l�b�q�g�•�k�l�v�� �Z�[�h�� �m�g�•�\�_�j�k�Z�e�v�g�•�k�l�v���� �l�h�[�l�h�� �e�_�]�d�_��
�\�i�b�k�m�\�Z�g�g�y �\�� �j�•�a�g�•���d�h�g�l�_�d�k�l�b���� �>7���� �k�� �����@���� �K�m�i�_�j�k�l�b�e�•�� �y�d�j�Z�a�� �•�� �f�Z�x�l�v�� �i�h�^�•�[�g�m��
�y�d�•�k�l�v.  

�D�e�Z�k�b�d�Z. �I �_�j�r�b�c���K�m�i�_�j�k�l�b�e�v �± �p�_���d�e�Z�k�b�q�g�Z�� �k�l�b�e�v�h�\�Z�� �Z�j�o�•�l�_�d�l�m�j�Z���� �O�Z�g-
�F�Z�]�h�f�_�^�h�\�� �m�f�h�\�g�h �g�Z�a�b�\�Z�}�� �c�h�]�h�� �Z�g�l�b�q�g�b�f�� �d�e�Z�k�b�q�g�b�f���K�m�i�_�j�k�l�b�e�_�f - �s�h��
�a�Z�k�g�h�\�Z�g�b�c �g�Z�� �Z�g�l�b�q�g�•�c �h�j�^�_�j�g�•�c���k�b�k�l�_�f�•�� �K�m�q�Z�k�g�b�c�� �Z�i�h�e�h�]�_�l�� �d�e�Z�k�b�q�g�h�€��
�Z�j�o�•�l�_�d�l�m�j�b���[�j�b�l�Z�g�k�v�d�b�c���Z�j�o�•�l�_�d�l�h�j���J�� �:�^�Z�f�����5�R�E�H�U�W���$�G�D�P�����\���k�\�h�€�c���k�l�Z�l�l�•���©�L�j�b��
�i�h�f�b�e�d�b�� �i�j�h�� �d�e�Z�k�b�q�g�m�� �Z�j�o�•�l�_�d�l�m�j�m�ª [21] �i�b�r�_�� �l�Z�d: �©�M�� �/�\�j�h�i�•���� �:�f�_�j�b�p�•�� �•�� �\��
�a�h�\�k�•�f�� �i�j�h�l�b�e�_�`�g�b�o�� �l�h�q�d�Z�o���i�e�Z�g�_�l�b���� �g�Z�i�j�b�d�e�Z�^���� �\�� �1�g�^�•�€���� �\�b�� �g�•�d�m�^�b�� �g�_�� �a�f�h�`�_�l�_��
�i�h�^�•�l�b�k�y���\�•�^���d�e�Z�k�b�q�g�h�€���Z�j�o�•�l�_�d�l�m�j�b�����<�h�g�Z���•�k�g�m�\�Z�e�Z���i�h�g�Z�^���^�\�•���l�b�k�y�q�•���j�h�d�•�\���•���f�Z�e�Z��
�i�
�y�l�k�h�l�j�•�q�g�b�c���[�_�a�i�_�j�_�j�\�g�b�c���o�•�^���j�h�a�\�b�l�d�m. �D�e�Z�k�b�q�g�•���n�h�j�f�b���l�Z�d���]�e�b�[�h�d�h���a�Z�k�•�e�b���\��
�g�Z�r�•�c �d�h�e�_�d�l�b�\�g�•�c�� �i�•�^�k�\�•�^�h�f�h�k�l�•���� �s�h�� �d�h�`�_�g�� �j�Z�a���� �d�h�e�b�� �Z�j�o�•�l�_�d�l�h�j�� �i�j�h�_�d�l�m�}��
�[�m�^�•�\�e�x���a���d�h�e�h�g�Z�f�b�����Z���a�\�_�j�o�m���d�e�Z�^�_���g�Z���g�b�o���[�Z�e�d�m�����l�h���\���p�v�h�f�m���i�h�q�b�g�Z�}���[�Z�q�b�l�b�k�v 
�s�h�k�v���d�e�Z�k�b�q�g�_�ª���>20�@�����H�j�^�_�j�g�Z���d�h�f�i�h�a�b�p�•�y��- �h�^�g�_���a���\�l�•�e�_�g�v���Z�g�l�b�q�g�h�€ �_�k�l�_�l�b�q�g�h�€��
�m�l�h�i�•�€���� �P�_�� �k�\�h�}�j�•�^�g�b�c�� �Z�j�o�•�l�_�d�l�m�j�g�b�c�� �h�[�j�Z�a �f�h�g�m�f�_�g�l�Z�e�•�a�h�\�Z�g�h�€ �•�^�_�Z�e�v�g�h�€��
�e�x�^�b�g�b�����Z���]�j�_�p�v�d�b�c���o�j�Z�f-�i�_�j�b�i�l�_�j��- �•�^�_�Z�e�v�g�h�]�h���k�m�k�i�•�e�v�k�l�\�Z���j�•�\�g�b�o���•���i�j�b���p�v�h�f�m��
�j�•�a�g�b�o�� �e�x�^�_�c�� �ª�>��7���� �k�� 64-65]. �:�g�Z�e�•�a�m�x�q�b�� �l�j�Z�d�l�Z�l�� �<�•�l�j�m�\�•�y���� �=�� �K�� �E�_�[�_�^�}�\�Z��
�i�j�b�o�h�^�b�l�v�� �^�h�� �\�b�k�g�h�\�d�m�� �i�j�h �g�_�k�d�•�g�q�_�g�_ �`�b�l�l�y�� �h�j�^�_�j�g�b�o�� �n�h�j�f���� �P�x��
�g�_�k�d�•�g�q�_�g�g�•�k�l�v�� �f�h�`�g�Z�� �i�h�y�k�g�b�l�b�� �l�b�f�� �s�h�� �\�� �l�j�v�h�o�� �\�•�^�h�f�b�o�� �^�Z�\�g�v�h�]�j�_�p�v�d�b�o��
�h�j�^�_�j�g�b�o���d�h�f�i�h�a�b�p�•�y�o���y�d���[�b �\�b�q�_�j�i�m�x�l�v�k�y���©�d�j�Z�c�g�•���•�g�\�Z�j�•�Z�g�l�b���\�•�^�g�h�k�b�g���e�x�^�b�g�b��
�•�� �i�j�b�j�h�^�b�� �i�j�h�k�l�h�j�m�� �•�� �f�Z�k�b���� �n�h�j�f�b�� �•�� �d�h�g�k�l�j�m�d�p�•�€���� �l�j�b�� �h�j�^�_�j�b�� �k�d�e�Z�^�Z�x�l�v 
�]�j�Z�g�b�q�g�m���f�•�j�m���j�•�a�g�h�f�Z�g�•�l�g�h�k�l�•���\�k�_�j�_�^�b�g�•���n�h�j�f�Z�e�v�g�h�€ �}�^�g�h�k�l�•���ª [16, �k�� 59]. �K�\�h�x��
�]�j�Z�g�b�q�g�m�� �m�g�•�\�_�j�k�Z�e�v�g�•�k�l�v�� �Z�g�l�b�q�g�b�c�� �h�j�^�_�j���g�Z�[�m�\�� �m �J�b�f�k�v�d�•�c �•�f�i�_�j�•�€���� �L�Z�d�b�f��
�q�b�g�h�f���� �k�_�f�Z�g�l�b�q�g�Z�� �m�g�•�\�_�j�k�Z�e�v�g�•�k�l�v�� �^�h�a�\�h�e�b�e�Z "�i�j�b�`�b�l�b�k�y���� �Z�g�l�b�q�g�h�f�m��
�j�b�f�k�v�d�h�f�m�� �h�j�^�_�j�m�� �g�Z�� �\�k�•�o�� �a�Z�\�h�c�h�\�Z�g�b�o���•�f�i�_�j�•�}�x�� �l�_�j�b�l�h�j�•�y�o�� �K�_�j�_�^�a�_�f�g�h�f�h�j�
�y�� �•��
�/�\�j�h�i�b���� �Z�� �a�]�h�^�h�f���k�l�Z�l�b�� �h�^�g�•�}�x�� �a �]�h�e�h�\�g�b�o�� �h�k�g�h�\�� �n�h�j�f�h�m�l�\�h�j�_�g�g�y���� �_�l�Z�e�h�g�h�f��
�i�j�h�n�_�k�•�c�g�h�€���• �Z�j�o�•�l�_�d�l�m�j�g�h�€���f�h�\�b���i�j�h�l�y�]�h�f���m�k�•�}�€���i�h�^�Z�e�v�r�h�€���•�k�l�h�j�•�€���Z�j�o�•�l�_�d�l�m�j�b����
�\�d�e�x�q�Z�x�q�b�� �i�h�q�Z�l�h�d�� �;�;�,�� �k�l�h�e�•�l�l�y���� �G�_�a�\�Z�`�Z�x�q�b�� �g�Z�� �j�_�\�h�e�x�p�•�c�g�•�� �i�_�j�_�l�\�h�j�_�g�g�y��
�o�m�^�h�`�g�v�h�€�� �d�m�e�v�l�m�j�b�� �d�•�g���� �;�,�;��- �i�h�q���� �;�; �k�l������ �h�j�^�_�j�g�•�� �n�h�j�f�b�� �y�d�� �h�i�h�a�b�p�•�c�g�b�c��
�\�_�d�l�h�j�� ���i�j�h�o�h�^�y�l�v�� �q�_�j�\�h�g�h�x�� �g�b�l�d�h�x�� �i�j�h�l�y�]�h�f�� �m�k�v�h�]�h�� �^�\�Z�^�p�y�l�h�]�h�� �k�l�h�e�•�l�l�y����
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�:�g�Z�e�•�a�m�x�q�b���_�\�h�e�x�p�•�x���h�j�^�_�j�Z���\���Z�j�o�•�l�_�d�l�m�j�•�����<�� �=�� �;�Z�k�k���a�Z�a�g�Z�q�Z�}�����s�h �i�j�b�q�b�g�Z���g�_��
�\�� �m�g�•�\�_�j�k�Z�e�v�g�h�k�l�•�� �Z�g�l�b�q�g�h�€�� �k�b�f�\�h�e�•�d�b���� �Z�e�_�� �\�� �g�h�\�•�c�� �n�m�g�d�p�•�€ �h�j�^�_�j�Z, �y�d��
�k�_�f�Z�g�l�b�q�g�h�]�h���d�h�g�l�_�c�g�_�j�Z��- �g�Z�[�h�j�m���a�g�Z�d�•�\�����y�d�•���\�•�^�k�b�e�Z�x�l�v���^�h �d�e�Z�k�b�q�g�h�€���_�k�l�_�l�b�d�b��
�l�Z���h�d�j�_�f�b�o���n�j�Z�]�f�_�g�l�•�\���•�k�l�h�j�•�€��  

�:�\�Z�g�]�Z�j�^. �>�j�m�]�b�c�� �k�m�i�_�j�k�l�b�e�v�� �h�[�
�}�^�g�m�}�� �^�h�k�b�l�v�� �r�b�j�h�d�b�c�� �i�e�Z�k�l�� �l�_�q�•�c�� �•��
�g�Z�i�j�y�f�•�\ �k�\�•�l�h�\�h�€�� �Z�j�o�•�l�_�d�l�m�j�b�� �;�; �k�l������ �y�d�•�� �g�Z�a�b�\�Z�x�l�v�� �©�Z�j�o�•�l�_�d�l�m�j�g�b�f��
�Z�\�Z�g�]�Z�j�^�h�f�ª�����©�K�m�q�Z�k�g�b�f���j�m�o�h�f�ª���Z�[�h���i�h�r�b�j�_�g�b�f���\���a�Z�o�•�^�g�•�c �e�•�l�_�j�Z�l�m�j�•���l�_�j�f�•�g�h�f��
�©�f�h�^�_�j�g�•�a�f�ª���� �A�Z�j�h�^�`�_�g�g�y�� �g�h�\�h�]�h�� �K�m�i�_�j�k�l�b�e�x �k�l�Z�e�h �\�•�^�i�h�\�•�^�^�x�� �g�Z �l�•��
�d�Z�j�^�b�g�Z�e�v�g�•�� �a�f�•�g�b�� �\�� �o�m�^�h�`�g�•�c�� �d�m�e�v�l�m�j�•���� �y�d�• �[�_�j�m�l�v�� �k�\�•�c�� �i�h�q�Z�l�h�d�� �\�� �h�k�l�Z�g�g�•�c��
�l�j�_�l�b�g�•�� �;�,�;�� �k�l�h�e�•�l�l�y���� �<�h�g�b�� �i�h�\�
�y�a�Z�g�•�� �a�•�� �k�i�j�h�[�Z�f�b�� �i�h�^�h�e�Z�g�g�y�� �g�_�\�•�^�i�h�\�•�^�g�h�k�l�•��
�f�•�`���o�m�^�h�`�g�v�h�x���f�h�\�h�x�����h�[�j�Z�a�Z�f�b �d�e�Z�k�b�q�g�h�]�h���f�b�k�l�_�p�l�\�Z���•���m�y�\�e�_�g�g�y�f�b���i�j�h���k�\�•�l����
�s�h���\�b�g�b�d�e�b �[�Z�]�Z�l�h���\���q�h�f�m���a�Z�\�^�y�d�b���^�h�k�y�]�g�_�g�g�y�f���\���g�Z�m�p�•���•���l�_�o�g�•�p�•�����Z���l�Z�d�h�`���a�f�•�g�b 
�k�\�•�l�h�]�e�y�^�m�� �p�b�\�•�e�•�a�Z�p�•�€�� �H�i�h�a�b�p�•�c�g�Z�� �i�h�� �\�•�^�g�h�r�_�g�g�x�� �^�h�� �h�j�^�_�j�g�h�€�� �Z�j�o�•�l�_�d�l�m�j�b 
�i�j�h�]�j�Z�f�Z���>�j�m�]�h�]�h���K�m�i�_�j�k�l�b�e�x���i�_�j�_�^�[�Z�q�Z�e�Z���\�b�j�•�r�_�g�g�y���^�\�h�o���i�j�h�[�e�_�f�����A���h�^�g�h�]�h��
�[�h�d�m���� �p�_�� �n�h�j�f�Z�e�v�g�_���i�j�h�l�b�k�l�h�y�g�g�y�� �g�h�\�h�€���Z�j�o�•�l�_�d�l�m�j�b�� �_�d�e�_�d�l�b�p�•�����k�l�b�e�•�a�Z�l�h�j�k�l�\�m����
�j�•�a�g�b�f�� �g�_�h- �•�� �i�k�_�\�^�h�k�l�b�e�y�f���� �Z�� �l�Z�d�h�`�� �k�_�p�_�k�•�€���� �A�� �•�g�r�h�]�h�� �[�h�d�m���� �g�h�\�Z�� �_�i�h�o�Z�� �•�� �€�€��
�h�j�•�}�g�l�Z�p�•�y�� �g�Z�� �i�j�h�]�j�_�k�b�\�g�_�� �f�Z�c�[�m�l�g�}�� �\�b�f�Z�]�Z�e�b�� �i�j�b�g�p�b�i�h�\�h�� �g�h�\�h�]�h��
�f�•�`�g�Z�j�h�^�g�h�]�h�� �k�l�b�e�x���� �y�d�b�c�� �[�m�^�_�� �i�h�j�•�\�g�y�g�b�c�� �g�_�� �a�� �d�h�g�d�j�_�l�g�b�f�b�� �•�k�l�h�j�b�q�g�b�f�b��
�k�l�b�e�y�f�b���� �Z�� �a�� �o�m�^�h�`�g�v�h-�d�h�f�i�h�a�b�p�•�c�g�h�x �k�b�k�l�_�f�h�x�� �s�h�� �}�� �h�k�g�h�\�h�x�� �j�y�^�m�� �g�h�\�b�o��
�k�l�b�e�•�\���� �F�Z�c�k�l�j�b�� �g�h�\�h�]�h�� �K�m�i�_�j�k�l�b�e�x �h�j�•�}�g�l�m�\�Z�e�b�k�y�� �g�Z�� �©�e�•�\�_�ª�� �h�[�j�Z�a�h�l�\�h�j�q�_��
�f�b�k�l�_�p�l�\�h�� ���k�m�i�j�_�f�Z�l�b�a�f���� �d�m�[�•�a�f�� �n�m�l�m�j�b�a�f�����a �c�h�]�h�� �n�h�j�f�Z�e�v�g�h-�Z�g�Z�e�•�l�b�q�g�b�f��
�f�_�l�h�^�h�f�� �l�\�h�j�q�h�k�l�•�� �• �g�Z�^�b�o�Z�e�b�k�y�� �^�h�k�y�]�g�_�g�g�y�f�b�� �g�Z�m�d�h�\�h-�l�_�o�g�•�q�g�h�]�h�� �i�j�h�]�j�_�k�m��
���g�h�\�•�l�g�• �[�m�^�•�\�_�e�v�g�•�� �f�Z�l�_�j�•�Z�e�b���� �d�h�g�k�l�j�m�d�p�•�€�� �•�� �l�_�o�g�h�e�h�]�•�€���� �j�Z�p�•�h�g�Z�e�v�g�b�c�� �i�•�^�o�•�^�� �^�h 
�j�•�r�_�g�g�y�� �\�g�m�l�j�•�r�g�•�o�� �i�j�h�k�l�h�j�•�\���� �n�m�g�d�p�•�h�g�Z�e�v�g�•�k�l�v������ �<�h�g�b�� �\�b�l�y�]�e�b�� �a �h�j�^�_�j�g�h�€��
�k�b�k�l�_�f�b�� �]�_�h�f�_�l�j�b�q�g�•�� �l�Z�� �d�h�g�k�l�j�m�d�l�b�\�g�•�� �i�_�j�r�h�_�e�_�f�_�g�l�b�� �n�h�j�f�� �\�•�^�f�h�\�b�e�b�k�y�� �\�•�^��
�•�k�l�h�j�b�q�g�b�o�� �j�_�f�•�g�•�k�p�_�g�p�•�c���� ���K�l�_�j�b�e�v�g�•�k�l�v���� �•�� �]�j�Z�g�b�q�g�Z �Z�[�k�l�j�Z�d�l�g�•�k�l�v�� �n�h�j�f��
�g�h�\�h�]�h�� �Z�j�o�•�l�_�d�l�m�j�g�h�]�h�� �g�Z�i�j�y�f�d�m�� �\�b�\�_�e�Z�� �c�h�]�h�� �g�Z �m�g�•�\�_�j�k�Z�e�v�g�b�c��
�a�Z�]�Z�e�v�g�h�k�\�•�l�h�\�b�c�� �j�•�\�_�g�v���� �^�h�a�\�h�e�b�e�Z�� �e�_�]�d�h�� �•�g�l�_�]�j�m�\�Z�l�b�k�y �i�j�Z�d�l�b�q�g�h���\�� �[�m�^�v-�y�d�m��
�d�m�e�v�l�m�j�m���� �Y�d�� �i�b�r�_�� �:�� �=�� �J�Z�i�i�Z�i�i�h�j�l���� �©�Z�j�o�•�l�_�d�l�m�j�Z�� �\�l�j�Z�l�b�\�r�b�� �a�g�Z�q�_�g�g�y��
�k�b�f�\�h�e�m�� �d�h�k�f�•�q�g�h�€�� �^�h�k�d�h�g�Z�e�h�k�l�•���� �k�l�Z�e�Z�� �i�h�k�l�m�i�h�\�h�� �a�Z�k�\�h�x�\�Z�l�b�� �_�\�h�e�x�p�•�c�g�m��
�•�^�_�h�e�h�]�•�x���� �G�h�\�Z���a�Z�^�Z�q�Z�� �[�m�e�Z���\�`�_�� �g�_�� �\ �\�•�^�l�\�h�j�_�g�g�•�� �\�•�q�g�b�o���d�Z�g�h�g�•�q�g�b�o���n�h�j�f���� �Z���m��
�\�b�g�Z�o�h�^�•���g�h�\�b�o�� �i�j�b�k�l�h�k�h�\�Z�g�b�o���^�h���i�h�l�j�_�[���e�x�^�b�g�b���ª �>���������k�� �������@�����1�k�l�h�j�•�y �>�j�m�]�h�]�h 
�K�m�i�_�j�k�l�b�e�x���� �s�h�� �\�•�^�d�b�g�m�\�� �f�•�n�b�� �\�k�v�h�]�h�� �f�b�g�m�e�h�]�h���� �[�m�e�Z�� �i�j�Z�d�l�b�q�g�h�� �a�� �g�m�e�y��
�\�b�[�m�^�m�\�Z�g�Z���g�Z���g�h�\�b�o���a�Z�k�Z�^�Z�o �•�g�^�m�k�l�j�•�Z�e�v�g�h�]�h���k�m�k�i�•�e�v�k�l�\�Z��  

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

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

�<�•�^�i�j�Z�\�g�b�f�b�� �f�h�f�_�g�l�Z�f�b�� �k�b�g�_�j�]�_�l�b�d�b�� �l�Z�d�� �k�Z�f�h�� �y�d�� �•�� �i�h�k�l�g�_�d�e�Z�k�b�q�g�h�€��
�g�Z�m�d�h�\�h�€�� �i�Z�j�Z�^�b�]�f�b���� �j�h�a�]�e�y�^�Z�x�l�v�� �f�•�`�^�b�k�p�b�i�e�•�g�Z�j�g�•�k�l�v���� �g�_�e�•�g�•�c�g�•�k�l�v����
�d�h�_�\�h�e�x�p�•�x���� �k�Z�f�h�h�j�]�Z�g�•�a�Z�p�•�x���� �•�^�_�€ �]�e�h�[�Z�e�v�g�h�]�h�� �_�\�h�e�x�p�•�h�g�•�a�f�m����
�k�b�g�o�j�h�g�•�k�l�b�q�g�h�k�l�•�� �•�� �k�b�k�l�_�f�g�h�k�l�•���� �P�_�� �^�h�a�\�h�e�y�} �a�f�•�g�b�l�b�� �o�Z�j�Z�d�l�_�j�� �k�i�j�b�c�g�y�l�l�y��
�•�k�l�h�j�•�€���Z�j�o�•�l�_�d�l�m�j�b��- �i�_�j�_�\�_�k�l�b���€�€���a �d�h�g�k�l�Z�l�m�x�q�h�]�h���j�•�\�g�y�����g�Z���j�•�\�_�g�v���i�h�y�k�g�x�x�q�b�c. 
�P�b�d�e�b�� �\�� �l�b�f�q�Z�k�h�\�h�f�m�� �Z�k�i�_�d�l�•�� �^�•�e�y�l�v�k�y�� �g�Z���� �d�h�j�h�l�d�h�k�l�j�h�d�h�\�•�� ���\�•�^�� �j�h�d�m�� �^�h��
�^�_�d�•�e�v�d�h�o�� �j�h�d�•�\������ �k�_�j�_�^�g�v�h�k�l�j�h�d�h�\�•�� ���q�\�_�j�l�v�� �k�l�h�e�•�l�l�y������ �^�h�\�]�h�k�l�j�h�d�h�\�•�� ���i�•�\��
�k�l�h�e�•�l�l�y�������[�Z�]�Z�l�h�\�•�d�h�\�•�����p�b�\�•�e�•�a�Z�p�•�c�g�•�������l�b�k�y�q�h�e�•�l�g�•�����k�m�i�_�j�p�b�d�e�b�����>���������k�� 37-40].  

�<�b�k�g�h�\�d�b. �M�� �l�h�c�� �f�h�f�_�g�l���� �d�h�e�b �e�x�^�b�g�Z�� �a�m�f�•�e�Z�� �\�b�k�e�h�\�b�l�b�� �k�\�h�€�� �_�f�h�p�•�€�� �•��
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�Z�j�o�b�l�_�d�l�m�j�g�h�c�� �n�h�j�f�u�� �b�� �i�h�g�b�f�Z�g�b�y �Z�j�o�b�l�_�d�l�m�j�g�h�]�h�� �n�h�j�f�h�h�[�j�Z�a�h�\�Z�g�b�y�� �\��
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Annotation 
Astanin Mykhail �h, post-graduate student, Department of Theory of History of 

Architecture and Synthesis of Arts, National Academy of Fine Arts and Architecture. 
The problem of global style in architectural discourse. 

The article raises the problem of architectural stylistics. The origin and existence 
of the concept of global style is determined. Its unifying role in the diversity of style 
pluralism. Understanding of an architectural form cannot claim completeness if there 
is no information about the process of its formation - architectural formation. Khan-
Magomedov suggested two scenarios for the development of their relationship. Or 
each of the Superstyles will occupy its niche in the subject-spatial environment and 
will function in parallel, without touching each other. Or Superstyle will replace each 
other and in turn will dominate. The history of architecture is an integral part of 
social history. Cycles in the temporal aspect are divided into: short-term (from one to 
several years), medium-term (quarter of a century), long-term (half a century), 
centuries-old (civilizational), millennial (supercycles). Synergetics is an 
interdisciplinary field of research, which aims to learn the general principles 
underlying the processes of self-organization of systems of various natures, which 
involve a spontaneous transition from chaos to order and back in open nonlinear 
environments. The starting points of synergetics, as well as the post-nonclassical 
scientific paradigm, are considered: interdisciplinarity; nonlinearity; coevolution; 
self-organization; ideas of global evolutionism, synchronicity and systematics. This 
allows you to change the nature of perception of the history of architecture - to 
translate it from the ascertaining level, to the explanatory level. The idea of 
Superstyle can serve to understand style in terms of democratic and global culture, as 
well as become a methodological tool for explaining and describing stylistic 
pluralism in architecture. 

Key words: avant-garde; global style; deconstructivism; classicism; Superstyle; 
shaping. 
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�i�j�b�^�•�e�y�e�b�� �^�h�� �[�m�^�•�\�g�b�q�h�]�h���� �y�d�m�� �a�g�Z�q�g�m�� �j�h�e�v�� �\�•�^�•�]�j�Z�\�Z�e�Z�� �i�h�k�l�Z�l�v�� �Z�j�o�•�l�_�d�l�h�j�Z����
�K�\�•�^�h�p�l�\�h�f�� �i�h�\�Z�]�b�� �[�m�e�h�� �\�b�d�h�g�Z�g�g�y�� �d�m�e�v�l�m�� �i�h�o�h�\�Z�g�g�y�� �g�Z�� �j�•�\�g�•�� �\�_�e�v�f�h�`�� �m��
�©�f�Z�k�l�Z�[�•�ª�����f�h�]�b�e�v�g�b�d���}�]�b�i�_�l�k�v�d�h�]�h���Z�j�b�k�l�h�d�j�Z�l�Z�������©�D�:�ª���± �`�b�l�l�}�\�Z���k�b�e�Z���e�x�^�b�g�b����
�©�;�:�ª���± �k�m�d�m�i�g�•�k�l�v�� �i�h�q�m�l�l�•�\�� �l�Z�� �_�f�h�p�•�c���f�Z�e�b���i�h�\�_�j�g�m�l�b�k�y�� �\�� �l�•�e�h���i�•�k�e�y���k�f�_�j�l�•�� �l�Z��
�a�g�Z�c�l�b�� �k�\�h�}�� �a�h�[�j�Z�`�_�g�g�y�� �\�� �e�x�^�b�g�•���� �y�d�Z�� �i�h�f�_�j�e�Z���� �\�� �c�h�]�h�� �l�h�q�g�•�c�� �d�h�i�•�€���� �L�h�f�m��
�i�h�j�l�j�_�l�g�Z���k�d�m�e�v�i�l�m�j�Z���l�Z���a�h�[�j�Z�`�_�g�g�y���[�m�e�b���g�Z���k�Z�f�h�f�m���\�b�k�h�d�h�f�m���j�•�\�g�•�����M���f�Z�k�l�Z�[�•��
�a�h�^�q�h�]�h�� �O�_�k�•�j�Z�� ���i�h�q�Z�l�h�d �1�1�1�� �l�b�k���� �^�h�� �g���_������ �a�g�Z�c�^�_�g�Z�� �i�h�j�l�j�_�l�g�Z�� �i�e�b�l�Z���� �>�e�y�� �l�h�]�h����
�s�h�[�� �k�l�Z�l�b�� �p�Z�j�k�v�d�b�f�� �a�h�^�q�b�f�� �d�h�`�g�b�c�� �i�j�h�o�h�^�b�\�� �m�k�•�� �k�l�Z�^�•�€�� �[�m�^�•�\�_�e�v�g�h�€�� �k�i�j�Z�\�b�� �l�Z��
�k�l�Z�\�Z�\�� �r�Z�g�h�\�g�h�x���� �a�g�Z�g�h�x�� �e�x�^�b�g�h�x�� ���j�b�k�������Z������ �:�j�o�•�l�_�d�l�h�j�� �l�Z�d�h�`�� �i�h�}�^�g�m�\�Z�\�� �m��
�k�h�[�•�� �h�^�g�h�q�Z�k�g�h�� �Z�k�l�j�h�e�h�]�Z���� �`�j�_�p�y���� �g�Z�]�e�y�^�Z�q�Z���� �g�Z�m�d�h�\�p�y�����[�•�h�e�h�]�Z���� �[�m�\�� �f�Z�c�`�_��
�q�e�_�g�h�f�� �a�g�Z�g�h�€�� �j�h�^�b�g�b���� �S�_�� �h�^�g�b�f�� �i�j�b�d�e�Z�^�h�f�� �\�b�a�g�Z�g�g�y�� �Z�j�o�•�l�_�d�l�h�j�Z�� �}�� �o�j�Z�f��
�p�Z�j�b�p�•�� �O�Z�l�r�_�i�k�m�l�� �\�� �>�_�c�j-�_�e�v-�;�Z�o�Z�j�•�� ���;�9�� �k�l���� �^�h�� �g���_�������� �s�h�� �[�m�\�� �i�h�[�m�^�h�\�Z�g�b�c�� �a�Z��
�i�j�h�}�d�l�h�f���•�� �a�Z���m�q�Z�k�l�x�� �Z�j�o�•�l�_�d�l�h�j�Z�� �K�_�g�f�m�l�Z���� �M���[�Z�]�Z�l�v�h�o���f�•�k�p�y�o���g�Z���k�l�•�g�Z�o���o�j�Z�f�•�\��
�\�•�g�� �g�Z�d�Z�a�m�\�Z�\�� �\�b�k�•�d�Z�l�b�� �k�\�h�}�� �a�h�[�j�Z�`�_�g�g�y�� �•�� �g�Z�d�j�_�k�e�b�l�b�� �k�\�h�}�� �•�f�
�y���� �O�Z�j�Z�d�l�_�j�g�b�f�� �}��
�r�b�j�h�d�_���\�b�d�h�j�b�k�l�Z�g�g�y���a�h�^�q�b�f���f�h�g�m�f�_�g�l�Z�e�v�g�h�€���k�d�m�e�v�i�l�m�j�b�����j�b�k�������[, �\�������k�n�•�g�d�k�•�\��
�•�� �i�h�j�l�j�_�l�g�b�o�� �k�l�Z�l�m�c�� �k�Z�f�h�€�� �O�Z�l�r�_�i�k�m�l���� �g�Z�\�•�l�v���� �]�j�Z�g�•�l�g�b�c�� �k�n�•�g�d�k�� �a�� �h�[�e�b�q�q�y�f��
�O�Z�l�r�_�i�k�m�l�����a�Z���s�h���h�l�j�b�f�Z�\���i�j�Z�\�h���m�\�•�c�l�b���\���•�k�l�h�j�•�x���Z�j�o�•�l�_�d�l�m�j�b�����k�l�Z�l�m�y���K�_�c�f�m�l�Z���a��
�^�h�q�d�h�x���p�Z�j�b�p�•���O�Z�l�r�_�i�k�m�l���� 
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�J�b�k�����������Z�����J�_�e�v�}�n���g�Z���^�_�j�_�\�•���a���a�h�[�j�Z�`�_�g�g�y�f���a�h�^�q�h�]�h���O�_�k�•�j�������^�b�g�Z�k�l�•�y�����,�,�,���l�b�k�����^�h���g���_���� 

�[�����K�l�Z�l�m�y���K�_�g�f�m�l�Z���a���^�h�q�d�h�x���p�Z�j�b�p�•���O�Z�l�r�_�i�k�m�l�����/�]�b�i�_�l�k�v�d�b�c���f�m�a�_�c�����;�_�j�e�•�g�Z���� 

�\�����:�j�o�•�l�_�d�l�h�j���K�_�g�f�m�l���������^�b�g�Z�k�l�•�y�����F�m�a�_�c���F�_�l�j�h�i�h�e�•�l�_�g�����K�R�:�� 

 
2) �:�j�o�•�l�_�d�l�h�j-�n�•�e�h�k�h�n���� �f�Z�l�_�f�Z�l�b�d���� �f�•�k�l�h�[�m�^�•�\�_�e�v�g�b�d���� �D�h�e�b��

�^�h�k�e�•�^�`�m�}�f�h�� �Z�j�o�•�l�_�d�l�m�j�m�� �]�j�_�p�v�d�h�€�� �d�e�Z�k�b�d�b���� �f�h�`�_�f�h�� �a�j�h�a�m�f�•�l�b���� �s�h�� �\�h�g�Z��
�n�h�j�f�m�\�Z�e�Z�k�y�� �a�Z�� �i�j�b�g�p�b�i�h�f�� �e�x�^�y�g�h�k�l�•���� �d�_�j�m�\�Z�e�Z�k�y�� �j�h�a�m�f�•�g�g�y�f�� �g�Z�k�l�m�i�g�h�]�h����
�e�x�^�b�g�Z���± �f�•�j�Z���k�\�•�l�m�����y�d�b�c �c�h�]�h���h�l�h�q�m�}�����[�Z�`�Z�g�g�y���j�h�a�•�[�j�Z�l�b�k�y���\���a�Z�d�h�g�Z�o���i�j�b�j�h�^�b���•��
�a�Z�k�l�h�k�m�\�Z�l�b�� �€�o�� �^�h�� �k�_�[�_���± �p�_�� �k�l�Z�}�� �•�^�_�x�� �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�j�Z�]�g�_�g�g�y�� �j�h�a�m�f�•�g�g�y�� �e�x�^�b�g�h�x�� �Z�j�o�•�l�_�d�l�m�j�b�� �a�Z�� �^�h�i�h�f�h�]�h�x�� �q�b�k�e�Z���� �f�h�^�m�e�y�� �•��
�i�j�h�i�h�j�p�•�€���� �1�^�_�y�� �d�j�Z�k�b�� �j�_�Z�e�•�a�m�}�l�v�k�y�� �q�_�j�_�a�� �i�j�h�i�h�j�p�•�h�g�m�\�Z�g�g�y���� �y�d�_�� �k�i�j�h�s�m�}��
�f�h�`�e�b�\�•�k�l�v�� �k�i�j�b�c�g�y�l�l�y�� �e�x�^�b�g�h�x�� �g�_�� �l�•�e�v�d�b�� �Z�j�o�•�l�_�d�l�m�j�b���� �Z�� �c�� �l�\�h�j�•�\�� �f�b�k�l�_�p�l�\�Z����
�k�d�m�e�v�i�l�m�j�b�� �>���@���� �J�_�]�m�e�y�j�g�_�� �f�•�k�l�h�� �•�� �i�e�Z�g�m�\�Z�e�v�g�•�� �•�^�_�€�� �a�� �k�_�j�_�^�b�g�b�� �9�� �k�l���� �^�h�� �g���_����
�i�h�\�
�y�a�Z�g�•�� �a�� �•�f�¶�y�f�� �f�•�k�l�h�[�m�^�•�\�_�e�v�g�b�d�Z�� �=�•�i�h�^�Z�f�Z�� �a�� �F�•�e�_�l�m���� �©�=�•�i�h�^�Z�f�h�\�Z�� �k�b�k�l�_�f�Z�ª��
�k�l�Z�}�� �•�f�
�y�f�� �i�j�h�a�b�\�g�b�f�� �i�j�b�� �j�_�]�m�e�y�j�g�h�f�m�� �i�e�Z�g�m�\�Z�g�g�•�� �•�� �k�v�h�]�h�^�g�•���� �1�k�l�h�j�•�y�� �\�b�a�g�Z�q�Z�}��
�i�j�•�a�\�b�s�Z���Z�j�o�•�l�_�d�l�h�j�•�\�����y�d�•���[�m�^�m�\�Z�e�b���Z�g�k�Z�f�[�e�v���:�d�j�h�i�h�e�y���\���:�n�•�g�Z�o�����9���k�l�����^�h���g���_��������
�g�Z�i�j�b�d�e�Z�^���� �I�Z�j�n�•�g�h�g�m�� ���Z�j�o�•�l�_�d�l�h�j�b�� �1�d�l�•�g�� �l�Z�� �D�Z�e�•�d�j�Z�l�� ������-�������j���� �^�h�� �g���_��������
�I�j�h�i�•�e�_�€�\�� ���Z�j�o�•�l�_�d�l�h�j�� �F�g�_�k�b�d�e�� ������-�������� �j���� �^�h�� �g���_������ �:�n�•�g�Z�� �I�j�h�f�Z�o�h�k �± �:�n�•�g�Z��
�\�h�€�l�_�e�v�d�Z���� �:�n�•�g�Z�� �I�Z�j�n�_�g�h�k���± �:�n�•�g�Z�� �^�•�\�Z���± �p�_�� �l�\�h�j�b�� �N�•�^�•�y���� �:�j�o�•�l�_�d�l�h�j�b��
�p�•�g�m�\�Z�e�b�k�v���g�_���y�d���k�e�m�]�b���[�h�]�•�\�����y�d���m���/�]�b�i�l�•�������Z���y�d���f�Z�c�k�l�j�b���k�\�h�}�€���k�i�j�Z�\�b�� 

3) �:�j�o�•�l�_�d�l�h�j-�a�Z�\�h�c�h�\�g�b�d, �g�h�j�f�h-�l�\�h�j�_�p�v. �1�g�`�_�g�_�j�g�h-�[�m�^�•�\�_�e�v�g�Z�� �l�_�o�g�•�d�Z��
�J�b�f�k�v�d�h�€�� �Z�j�o�•�l�_�d�l�m�j�b�� �d�j�h�d�m�}�� �^�Z�e�_�d�h�� �\�i�_�j�_�^�� �\�•�^�� �h�j�^�_�j�g�h�€�� �d�h�g�k�l�j�m�d�p�•�€�� �=�j�_�p�•�€����
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�a�¶�y�\�e�y�x�l�v�k�y�� �k�d�e�_�i�•�g�g�y���� �d�m�i�h�e�b���� �Z�j�d�Z���� �h�j�^�_�j�g�Z�� �Z�j�d�Z�^�Z���� �Z�d�\�_�^�m�d�b���� �[�Z�]�Z�l�h�y�j�m�k�g�•��
�d�Z�f�¶�y�g�•�� �f�h�k�l�b�� �>���@���� �G�Z�\�•�l�v�� �p�_�a�Z�j�•�� �k�l�Z�x�l�v�� �\�b�^�Z�l�g�b�f�b�� �Z�j�o�•�l�_�d�l�h�j�Z�f�b���� �<�� �_�i�h�o�m��
�P�_�a�Z�j�y���������k�l�����g���_�������:�\�]�m�k�l�Z�����������j���^�h���g���_�����i�h���������j�����g���_�������i�h�q�Z�e�Z�k�y���i�_�j�_�[�m�^�h�\�Z���J�b�f�m��
�Z���l�Z�d�h�`���[�m�^�•�\�g�b�p�l�\�h���f�•�k�l���1�l�Z�e�•�€�����=�Z�e�e�•�€���l�Z���g�Z���d�h�j�^�h�g�Z�o���•�f�i�_�j�•�€�����H�d�l�Z�\�•�Z�g���:�\�]�m�k�l��
�a�Z�y�\�b�\���� �©�Y�� �h�l�j�b�f�Z�\�� �J�b�f�� �p�_�]�e�y�g�b�f���� �Z�� �a�Z�e�b�r�b�\�� �c�h�]�h�� �f�Z�j�f�m�j�h�\�b�f�ª���� �:�\�]�m�k�l��
�\�b�^�Z�\�Z�\�� �[�m�^�•�\�_�e�v�g�•�� �a�Z�d�h�g�b���� �y�d�•�� �h�[�f�_�`�m�x�l�v�� �\�b�k�h�l�m�� �[�m�^�•�\�_�e�v�� �•�g�k�m�e�� �^�h�� ������ �f�_�l�j�Z����
�P�_�� �i�_�j�r�b�c�� �a�Z�d�h�g���� �s�h�� �^�•�c�r�h�\�� �^�h�� �g�Z�k�� �i�j�h�� �j�_�]�m�e�x�\�Z�g�g�y�� �f�•�k�v�d�h�]�h�� �k�b�e�m�_�l�m���� �I�j�b��
�:�\�]�m�k�l�•���a�Z�j�h�^�`�m�}�l�v�k�y���g�h�\�b�c���l�b�i���i�e�h�s���a���g�Z�i�•�\�d�j�m�]�e�b�f�b���h�[�j�b�k�Z�f�b�����;�m�^�•�\�g�b�p�l�\�h��
�I�Z�g�l�_�h�g�m�� �l�Z�d�h�`�� �i�h�\�¶�y�a�Z�g�_�� �a�� �•�f�¶�y�f�� �:�\�]�m�k�l�Z���� �=�Z�j�f�h�g�•�c�g�Z�� �d�h�g�k�l�j�m�d�p�•�y���� �g�Z�� �^�m�f�d�m��
�Z�j�o�•�l�_�d�l�h�j�Z�����i�h�\�b�g�g�Z���[�m�e�Z���k�b�f�\�h�e�•�a�m�\�Z�l�b���^�h�k�d�h�g�Z�e�•�k�l�v���g�Z���a�_�f�e�•�����y�d�Z���k�l�\�h�j�_�g�Z���g�_��
�[�h�]�Z�f�b���� �Z�� �e�x�^�v�f�b���� �I�h�f�•�q�g�b�d�m�� �:�\�]�m�k�l�Z�� �:�]�j�•�i�i�b�� �g�Z�e�_�`�b�l�v�� �i�h�q�Z�l�d�h�\�Z�� �•�^�_�y��
�[�m�^�•�\�g�b�p�l�\�Z���� �L�h�f�m�� �\�•�^�\�•�^�m�\�Z�q�•�\�� �©�a�m�k�l�j�•�q�Z�}�ª�� �k�l�Z�l�m�y�� �:�]�j�•�i�i�b���� �K�\�•�^�h�p�l�\�h�f��
�f�Z�c�k�l�_�j�g�h�k�l�•�� �Z�j�o�•�l�_�d�l�h�j�•�\�� �j�b�f�k�v�d�h�€�� �^�_�j�`�Z�\�b�� �[�m�e�b�� �k�i�h�j�m�^�b�� �a�Z�� �j�h�a�\�b�g�m�l�h�x��
�l�b�i�h�e�h�]�•�}�x�� 

4) �:�j�o�•�l�_�d�l�h�j-�^�m�o�h�\�g�b�d���� �l�\�h�j�_�p�v���� �S�h�^�h�� �<�•�a�Z�g�l�•�c�k�v�d�h�€�� �Z�j�o�•�l�_�d�l�m�j�b���± �p�_��
�i�_�j�•�h�^���� �d�h�e�b�� �^�Z�\�g�v�h-�o�j�b�k�l�b�y�g�k�v�d�Z�� �j�_�e�•�]�•�y�� �i�h�q�Z�e�Z�� �[�h�j�h�l�v�[�m�� �a�� �•�^�_�c�g�b�f��
�k�m�i�j�h�l�b�\�g�b�d�h�f���± �y�a�b�q�g�b�p�l�\�h�f���� �=�h�e�h�\�g�b�f�� �h�[�¶�}�d�l�h�f�� �_�i�h�o�b�� �k�l�Z�}�� �p�_�j�d�\�Z���� �M�� ��������
�j�h�p�•���X�k�l�•�g�•�Z�g�h�f���[�m�^�m�}�l�v�k�y���k�h�[�h�j���K�\�����K�h�n�•�€���m���D�h�g�k�l�Z�g�l�b�g�h�i�h�e�•�����Z�j�o�����:�f�n�•�f�•�c���a��
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�i�j�h�n�_�k�•�x�� �a�h�^�q�h�]�h�� ���i�j�b�l�\�h�j�� �^�h�� �k�h�[�h�j�m�� �K�\���� �I�_�l�j�Z���� �Z�j�o���� �D�Z�j�e�h�� �F�h�^�_�j�g�h���� �a��
�f�•�k�l�h�[�m�^�•�\�_�e�v�g�b�d�h�f�� ���i�e�h�s�Z�� �i�_�j�_�^ �k�h�[�h�j�h�f�� �K�\���� �I�_�l�j�Z���� �Z�j�o���� �E�h�j�_�g�p�h�� �;�_�j�g�•�g�•������
�k�d�m�e�v�i�l�h�j�h�f�� ���f�h�g�m�f�_�g�l�Z�e�v�g�•�� �k�l�Z�l�m�€�� �k�\�y�l�b�o���� �i�Z�i�k�v�d�•�� �g�Z�^�]�j�h�[�d�b���� �Z�j�o����
�F�•�d�_�e�v�Z�g�`�_�e�h�� �;�m�h�g�h�j�h�l�•���� �Z�j�o���� �E�h�j�_�g�p�h�� �;�_�j�g�•�g�•�� �l�Z�� �•�g�������� �f�h�g�m�f�_�g�l�Z�e�•�k�l�h�f����
�G�Z�i�j�b�d�e�Z�^���� �[�m�^�•�\�_�e�v�g�b�d�h�f�� �n�h�j�l�_�p�v�� �k�l�Z�}�� �F�•�d�_�e�v�Z�g�`�_�e�h�� �;�m�h�g�h�j�h�l�•�� ���;�Z�k�l�•�h�g��
�;�_�e�v�\�_�^�_�j�Z������ �M�� ���������� �j���� �f�•�g�•�k�l�j�� �E�x�^�h�\�•�d�Z�� �;�,�9�� �@�Z�g-�;�Z�l�b�k�l�� �D�h�e�v�[�_�j�� �a�Z�k�g�m�\�Z�\��
�:�d�Z�^�_�f�•�x�� �Z�j�o�•�l�_�d�l�m�j�b���� �N�h�d�m�k�� �Z�j�o�•�l�_�d�l�m�j�b�� �i�_�j�_�f�•�k�l�b�\�k�y�� �a�� �1�l�Z�e�•�€�� �m�� �N�j�Z�g�p�•�x����
�K�l�b�e�v�� �k�l�Z�\�� �i�j�_�^�f�_�l�h�f�� �^�_�j�`�Z�\�g�h�]�h�� �d�h�g�l�j�h�e�x���� �I�j�b�c�h�f�b�� �i�e�Z�g�m�\�Z�g�g�y�� �k�l�Z�x�l�v��
�a�Z�]�Z�e�v�g�b�f�b���� �I�e�Z�g�m�\�Z�g�g�y�� �E�_�g�h�l�j�Z���± �^�•�Z�]�h�g�Z�e�•���� �j�Z�^�•�m�k�b�� �k�l�Z�e�b�� �\�a�•�j�p�_�f���� �N�j�Z�g�k�m�Z��
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�d�m�e�v�l�h�\�b�o�� �c�� �h�[�h�j�h�g�g�b�o�� �k�i�h�j�m�^���� �j�•�a�g�b�o�� �l�b�i�•�\�� �`�b�l�e�h�\�b�o�� �[�m�^�b�g�d�•�\�� �k�l�Z�x�l�v��
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�i�Z�f�¶�y�l�d�h�x�� �[�Z�j�h�d�h�\�h�€�� �Z�j�o�•�l�_�d�l�m�j�b�� �D�b�}�\�Z���� �g�Z�i�j�b�d�e�Z�^���� �k�l�Z�}�� �:�g�^�j�•�€�\�k�v�d�Z�� �p�_�j�d�\�Z�� �m��
�D�b�}�\�•, �a�[�m�^�h�\�Z�g�Z�� �m�� ��������-���������� �j�j���� �a�Z�� �i�j�h�}�d�l�h�f�� �;�� �J�Z�k�l�j�_�e�e�•���� �y�d�Z�� �\�•�^�j�•�a�g�y�}�l�v�k�y��
�]�Z�j�f�h�g�•�q�g�h�x�� �Z�j�o�•�l�_�d�l�m�j�g�h�x�� �d�h�f�i�h�a�b�p�•�}�x�� �l�Z�� �h�j�]�Z�g�•�q�g�h�� �i�h�\�¶�y�a�Z�g�Z�� �a��
�g�Z�\�d�h�e�b�r�g�•�f���e�Z�g�^�r�Z�n�l�h�f�����:�j�o�•�l�_�d�l�h�j�b���[�Z�j�h�d�h���g�Z���a�Z�o�•�^�g�b�o���a�_�f�e�y�o���a�^�_�[�•�e�v�r�h�]�h��
�a�h�k�_�j�_�^�b�e�b�k�v�� �g�Z�� �p�_�j�d�h�\�g�•�c�� �l�_�f�Z�l�b�p�•�� ���d�h�k�l�_�e�b���� �f�h�g�Z�k�l�b�j�•���� �d�Z�i�e�b�p�•���� �K�h�[�h�j�� �K�\����
�X�j�Z���m���E�v�\�h�\�•�����J�Z�l�m�r�Z���\���;�m�q�Z�q�•�����k�_�j�_�^�b�g�b���O�9�,�,�,���k�l�������Z�j�o�����;�����F�_�j�_�l�b�g�����k�d�m�e�v�i�l�h�j��
�I�_�g�a�_�e�v�����± �l�\�h�j�b�� �a�g�Z�g�b�o�� �Z�j�o�•�l�_�d�l�h�j�•�\�� �a�Z�o�•�^�g�h�€�� �M�d�j�Z�€�g�b���� �N�Z�k�Z�^�b�� �h�a�^�h�[�e�_�g�h��
�\�_�e�b�d�b�f�b�� �k�d�m�e�v�i�l�m�j�Z�f�b�� �M�k�i�_�g�k�v�d�Z�� �E�Z�\�j�Z�� �i�b�r�Z�}�l�v�k�y �M�k�i�_�g�k�v�d�b�f�� �k�h�[�h�j�h�f��
(1770-�•���j�h�d�b�����Z�j�o�����=���=�h�n�f�Z�g���� 

10) �:�j�o�•�l�_�d�l�h�j-�•�k�l�h�j�b�d, �f�•�k�l�h�[�m�^�•�\�_�e�v�g�b�d�����D�e�Z�k�b�p�b�a�f���a�¶�y�\�e�y�}�l�v�k�y���\���1�l�Z�e�•�€����
�1�k�i�Z�g�•�€������������-�����������j�j���������m���N�j�Z�g�p�•�€������������-�����������j�j���������m���G�•�f�_�q�q�b�g�•������������-�����������j�j���������\��
�:�g�]�e�•�€�� ��1820-���������� �j�j�������� �\�� �M�d�j�Z�€�g�•�� ����������-���������� �j�j�������� �A�g�h�\�m�� �Z�j�o�•�l�_�d�l�h�j�b��
�a�\�_�j�l�Z�x�l�v�k�y���^�h���Z�g�l�b�q�g�h�€���k�i�Z�^�s�b�g�b���y�d���^�h���•�^�_�Z�e�v�g�h�]�h���\�a�•�j�p�y�����=�_�h�f�_�l�j�b�q�g�•���n�h�j�f�b��
�h�[�¶�}�d�l�•�\���� �j�h�l�h�g�^�b���� �k�b�f�_�l�j�b�q�g�•�� �i�e�Z�g�b���� �h�[�¶�}�d�l�� �k�i�j�b�c�f�Z�}�l�v�k�y�� �a�� �j�•�a�g�b�o�� �[�h�d�•�\����
�N�j�Z�g�p�m�a�d�Z�� �j�_�\�h�e�x�p�•�y�� �\�•�^�d�j�b�\�Z�}�� �g�h�\�m�� �_�i�h�o�m�� �\�� �•�k�l�h�j�•�€�� �a�Z�o�•�^�g�h�}�\�j�h�i�_�c�k�v�d�h�€��
�Z�j�o�•�l�_�d�l�m�j�b�� �k�l�b�e�•�k�l�b�d�b���d�e�Z�k�b�p�b�a�f�m�� �O�1�O-�O�O�� �k�l���� �D�e�Z�k�b�p�b�a�f�� �\�g�•�k�� �a�g�Z�q�g�•�� �a�f�•�g�b�� �\��
�i�e�Z�g�m�\�Z�g�g�y�� �f�•�k�l���� �D�j�b�\�•�� �k�_�j�_�^�g�v�h�\�•�q�g�•�� �\�m�e�b�q�d�b�� �a�g�b�d�e�b���� �€�o�� �a�Z�f�•�g�b�\�� �r�b�j�h�d�•��
�i�j�h�k�i�_�d�l�b�� �•�� �i�e�h�s�•���� �A�Z�� �p�b�f�� �k�l�_�`�b�e�Z�� �o�m�^�h�`�g�v�h-�i�e�Z�g�m�\�Z�e�v�g�Z�� �d�h�f�•�k�•�y���� �<�b�a�g�Z�q�g�b�c��
�y�\�b�s�_�f�� �k�l�Z�x�l�v�� �k�n�h�j�f�h�\�Z�g�•�� �D�h�j�h�e�•�\�k�v�d�Z�� �Z�d�Z�^�_�f�•�y�� �`�b�\�h�i�b�k�m�� �•�� �k�d�m�e�v�i�l�m�j�b�� �•��
�:�d�Z�^�_�f�•�y�� �Z�j�o�•�l�_�d�l�m�j�b���� �y�d�•�� �j�h�a�j�h�[�e�y�e�b�� �a�Z�d�h�g�b�� �•�� �g�h�j�f�b���� �d�h�f�i�h�a�b�p�•�€�� �•�� �`�Z�g�j�b��
�f�Z�e�x�g�d�•�\�����K�l�m�^�_�g�l�b���\�b�\�q�Z�e�b���i�Z�f�
�y�l�g�b�d�b���Z�g�l�b�q�g�h�€���Z�j�o�•�l�_�d�l�m�j�b���\���k�Z�f�h�f�m���J�b�f�•�����Z��
�i�•�k�e�y�� �a�Z�d�•�g�q�_�g�g�y�� �j�h�a�
�€�`�^�`�Z�e�b�k�y�� �i�h�� �\�k�•�o�� �d�j�Z�€�g�Z�o�� �k�\�•�l�m���� �M�� �p�_�c�� �i�_�j�•�h�^�� �h�^�g�h�q�Z�k�g�h��
�i�j�Z�p�x�x�l�v�� �g�Z�k�l�m�i�g�•�� �Z�j�o�•�l�_�d�l�h�j�b���� �@�Z�d�� �:�g�`�� �=�Z�[�j�•�_�e�v�� ����������-���������j�j������ �± 
���[�m�^�•�\�g�b�q�b�c�� �i�e�h�s�•�� �A�]�h�^�b�� �\�� �I�Z�j�b�`�•���� �F�Z�e�h�]�h�� �L�j�•�Z�g�h�g�Z�� �\�� �<�_�j�k�Z�e�•������ �@�Z�d-�@�_�j�f�_�g��
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The evolution of the role of the architect's profession as an architect, artist, 
designer of the future. 

The article examines the evolution of the role of architect �± artist, his properties, 
based on the study of architectural, artistic, monumental features, both historical 
stages and modernity on the examples of architectural objects, design synthesis of 
arts �± sculpture, painting, monumental and decorative art. The expediency of 
generalizing the nature of different attitudes to the architect as a specialist �± an 
architect-artist in order to popularize the profession is substantiated. The article 
substantiates the study of the role of the architect in the historical development of 
architecture, the peculiarities of the perception of the architect as the main in the 
formation of the architectural environment, socio-political, historical events of 
society to promote it and approve the architect as the main builder, making the name 
of the architect of the object in history. The expediency of the attitude to the architect 
as to the specialist �± the architect-artist, for the purpose of popularization of a 
profession is proved. The article examines the historical stages and styles in 
architecture, from ancient times the formation of human environment for existence 
and ending with the present. Theoretical methods, generalization of information are 
used in the work when considering scientific research related to the historical periods 
of architecture of the world and Ukraine. It is important to deepen the understanding 
of the culture of the profession. The generalization of research results provides 
material for understanding the role of the architect's profession as the main one in the 
implementation of the postulate "expediency, benefit, beauty", as well as in the 
implementation of theoretical research in the educational process of architects and 
designers and is a continuation of previous research.  
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arts; sculpture; painting; design; monumental and decorative art. 
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�I�h�k�l�Z�g�h�\�d�Z���i�j�h�[�e�_�f�b�� 
�G�_�a�\�Z�`�Z�x�q�b���g�Z�� �l�_���� �s�h�� �i�h�g�y�l�l�y�� �f�b�k�l�_�p�l�\�Z�� �l�Z�� �d�j�Z�k�b�� �a�f�•�g�x�\�Z�e�b�k�v�� �m�� �k�n�_�j�Z�o����

�s�h�� �g�_�� �\�o�h�^�y�l�v�� �^�h�� �j�_�e�•�]�•�€���� �P�_�j�d�\�Z�� �^�h�l�j�b�f�m�\�Z�e�Z�k�y�� �l�j�Z�^�b�p�•�€�� �i�h�]�e�y�^�•�\�� �g�Z�� �p�•��
�i�j�h�[�e�_�f�b�����•���\�•�^�i�h�\�•�^�g�h���j�_�Z�]�m�\�Z�e�Z���g�Z���\�b�k�e�h�\�e�x�\�Z�g�g�y���k�m�q�Z�k�g�b�d�•�\�����g�Z�i�j�b�d�e�Z�^�����s�h��
�f�•�k�l�y�l�v�k�y�� �\��Sacrosanctum Concilium, �k�d�Z�a�Z�\�r�b���� �s�h�� ���f�b�k�l�_�p�l�\�h�� �\�_�^�_�� �^�h��
�\�b�j�Z�`�_�g�g�y�� �g�_�k�d�•�g�q�_�g�g�h�€�� �d�j�Z�k�b���� �;�h�]�� �q�_�j�_�a�� �k�i�j�Z�\�b���� �a�j�h�[�e�_�g�•�� �j�m�d�Z�f�b��
�e�x�^�b�g�b�´ [6;7�@���� �>�`�_�j�_�e�h�f�� �h�k�h�[�e�b�\�b�o�� �k�b�e�� �f�b�k�l�_�p�l�\�Z�� �m�� �k�l�\�h�j�_�g�g�•�� �_�d�\�•�\�Z�e�_�g�l�•�\��
�^�m�o�h�\�g�h�€�� �j�_�Z�e�v�g�h�k�l�•�� �}�� �c�h�]�h�� �k�b�f�\�h�e�•�q�g�•�� �\�e�Z�k�l�b�\�h�k�l�•���� �2�o�� �i�h�y�\�Z���� �j�h�a�\�b�l�h�d�� �l�Z��
�l�j�Z�d�l�m�\�Z�g�g�y���a �i�h�\�Z�]�h�x���l�Z���^�h�\�•�j�h�x���a�m�k�l�j�•�q�Z�e�b�k�y���i�j�h�l�y�]�h�f���m�k�•�o���\�•�d�•�\���k�l�Z�g�h�\�e�_�g�g�y��
�o�j�b�k�l�b�y�g�k�l�\�Z���� 

�<�� �a�Z�o�•�^�g�•�c�� �d�m�e�v�l�m�j�•�� �a�� �i�h�q�Z�l�d�m�� �k�l�Z�g�h�\�e�_�g�g�y�� �l�Z�� �i�h�r�b�j�_�g�g�y�� �o�j�b�k�l�b�y�g�k�l�\�Z��
�j�_�]�m�e�y�j�g�h�� �\�b�k�e�h�\�e�x�\�Z�e�b�k�v�� �k�m�f�g�•�\�b�� �s�h�^�h�� �j�h�e�•�� �f�b�k�l�_�p�l�\�Z�� �m�� �j�_�e�•�]�•�c�g�h�f�m�� �`�b�l�l�•��
���g�Z�i�j�b�d�e�Z�^���� �^�e�y�� �L�_�j�l�m�e�•�Z�g�Z�� �j�h�[�h�l�Z�� �o�m�^�h�`�g�b�d�•�\�� �[�m�e�Z�� �^�b�y�\�h�e�v�k�v�d�h�x�� �j�h�[�h�l�h�x���� �Z��
�i�h�e�h�`�_�g�g�y�� �i�j�h�� �h�j�]�Z�g�•�a�Z�p�•�x�� �p�b�k�l�_�j�p�•�Z�g�k�v�d�b�o�� �f�h�g�Z�k�l�b�j�•�\�� �������� �j������ �k�n�h�j�f�h�\�Z�g�•��
�f�Z�c�`�_�� �g�Z�� �l�b�k�y�q�h�e�•�l�l�y�� �i�•�a�g�•�r�_���� �a�Z�[�h�j�h�g�y�e�b�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �\�� �p�_�j�d�\�Z�o�� �[�m�^�v-�y�d�b�o��
�f�b�k�l�_�p�v�d�b�o���l�\�h�j�•�\�����`�b�\�h�i�b�k�g�b�o���q�b���k�d�m�e�v�i�l�m�j�g�b�o�������i�h�i�j�b���l�_���s�h�����m�g�•�\�_�j�k�Z�e�v�g�h�x��
�i�j�Z�d�l�b�d�h�x���}���\�b�a�g�Z�g�g�y���j�h�e�•���f�b�k�l�_�p�l�\�Z���m���g�Z�[�e�b�`�_�g�g�•���e�x�^�_�c���^�h���;�h�]�Z�����L�Z�d�h�`���[�m�e�b��
�g�_�h�^�g�h�a�g�Z�q�g�•�� �^�m�f�d�b�� �s�h�^�h�� �i�h�o�h�^�`�_�g�g�y�� �d�j�Z�k�b�� �•�� �g�Z�\�•�l�v�� �s�h�^�h�� �k�\�� �L�h�f�b���� �p�_�� �g�_��
�a�Z�\�`�^�b�� �[�m�e�h�� �l�j�Z�g�k�p�_�g�^�_�g�l�g�h�� �•�� �f�_�l�Z�n�•�a�b�q�g�h���� �Z�e�_�� �l�Z�d�h�`�� �m�� �p�v�h�f�m�� �\�b�i�Z�^�d�m��
�g�Z�[�Z�]�Z�l�h�� �q�Z�k�l�•�r�_�� �n�h�j�f�m�e�x�\�Z�e�h�k�y�� �^�m�f�d�Z�� �s�h�� �;�h�]�� �}�� �^�`�_�j�_�e�h�f�� �m�k�•�}�€�� �\�b�^�b�f�h�€��
�d�j�Z�k�b�����<�`�_���D�e�b�f�_�g�l���H�e�_�d�k�Z�g�^�j�•�c�k�v�d�b�c���m���,�,�, �k�l�h�e�•�l�l�•���i�b�k�Z�\�����s�h���³�;�h�]���}���i�j�b�q�b�g�h�x��
�\�k�v�h�]�h�� �i�j�_�d�j�Z�k�g�h�]�h� �́��� �M�� �j�h�[�h�l�•�� �:�\�]�m�k�l�b�g�Z�� �a�g�Z�o�h�^�b�f�h�� �l�\�_�j�^�`�_�g�g�y���� �y�d�_�� �l�Z�d�� �k�Z�f�h��
�i�•�^�d�j�_�k�e�x�}�� �d�j�Z�k�m�� �;�h�]�Z�� �l�Z�� �€�€�� �\�•�^�h�[�j�Z�`�_�g�g�y�� �m�� �l�\�h�j�Z�o�� �o�m�^�h�`�g�b�d�•�\���� �<�•�^�i�h�\�•�^�g�b�c��
�n�j�Z�]�f�_�g�l���K�i�h�\�•�^�•���i�j�h�]�h�e�h�k�b�\����� �́D�j�Z�k�Z�����y�d�Z���l�_�q�_���d�j�•�a�v���^�m�r�•���o�m�^�h�`�g�b�d�•�\���^�h���€�o�g�•�o��
�j�m�d���� �i�h�o�h�^�b�l�v�� �\�•�^�� �l�•�}�€�� �d�j�Z�k�b���� �y�d�Z�� �g�Z�^�� �^�m�r�Z�f�b�� �•�� �a�Z�� �y�d�h�x�� �f�h�y�� �^�m�r�Z�� �a�•�l�o�Z�}�� �^�_�g�v�� �•��
�g�•�q�  ́�>���@���� �I�j�h�� �i�h�o�h�^�`�_�g�g�y�� �d�j�Z�k�b�� �\�•�^�� �;�h�]�Z�� �l�Z�d�h�`�� �i�b�k�Z�\�� �:�o�Z�^�Z�� �\�•�^�� �k�\�� �<�•�d�l�h�j�Z����
�M�e�v�j�b�d���a�•���K�l�j�Z�k�[�m�j�]�Z���l�Z �k�\�� �L�h�f�Z���\���d�h�f�_�g�l�Z�j�•���>�•�h�g�•�k�•�x���I�k�_�\�^�h-�:�j�_�h�i�Z�]�•�l�•�����L�h�f�m��
�f�b�k�l�_�p�l�\�h���� �j�Z�a�h�f�� �•�a�� �d�j�Z�k�h�x���� �f�Z�}�� �\�_�e�b�d�_�� �a�g�Z�q�_�g�g�y�� �\�� �i�h�d�e�h�g�•�g�g�•�� �;�h�]�m���� �i�h�^�Z�g�g�•��
�h�^�d�j�h�\�_�g�g�y�� �•�� �l�_�h�e�h�]�•�q�g�b�o�� �•�k�l�b�g���� �Z�� �l�Z�d�h�`���� �\�•�^�i�h�\�•�^�g�h���� �m�� �n�h�j�f�h�l�\�h�j�_�g�g�•��
�k�Z�d�j�Z�e�v�g�h�]�h���i�j�h�k�l�h�j�m�� 

�:�g�Z�e�•�a���^�h�k�e�•�^�`�_�g�v���l�Z���i�m�[�e�•�d�Z�p�•�c�� 
�A���q�Z�k�•�\�� �>�•�h�g�•�k�•�y�� �I�k�_�\�^�h-�:�j�_�h�i�Z�]�•�l�Z���� �q�_�j�_�a�� �O�x�]�h�g�Z���� �Z�`�� �^�h�� �k�\�h�]�h�� �i�•�d�m�� �\��

�j�h�[�h�l�•�� �}�i�b�k�d�h�i�Z�� �<�•�e�v�]�_�e�v�f�Z�� �>�x�j�Z�g�Z���� �k�b�f�\�h�e�•�q�g�•�� �\�e�Z�k�l�b�\�h�k�l�•�� �f�Z�l�_�j�•�Z�e�v�g�b�o��
�i�j�_�^�f�_�l�•�\�� �\�\�Z�`�Z�e�b�k�y�� �\�Z�`�e�b�\�b�f�b�� �^�e�y�� �k�i�h�]�e�y�^�Z�g�g�y�� �g�_�[�_�k�g�h�€�� �j�_�Z�e�v�g�h�k�l�•����
�H�k�h�[�e�b�\�h�� �p�_�� �k�l�h�k�m�\�Z�e�h�k�y�� �n�h�j�f�h�m�l�\�h�j�_�g�g�y�� �k�Z�d�j�Z�e�v�g�h�]�h���i�j�h�k�l�h�j�m���� �I�j�b�f�•�j�y�g�g�y��
�[�h�]�h�k�e�h�\�k�v�d�b�o�� �k�f�b�k�e�•�\�� �^�h�� �n�Z�d�l�b�q�g�h�� �d�h�`�g�h�€�� �q�Z�k�l�b�g�b�� �k�Z�d�j�Z�e�v�g�h�€�� �k�i�h�j�m�^�b��
�a�g�Z�c�r�e�h�� �k�\�h�}�� �[�Z�]�Z�l�_�� �\�b�j�Z�`�_�g�g�y�� �k�Z�f�_�� �\�� �i�j�Z�p�y�o�� �O�x�]�h�g�Z���� �Z�e�_�� �g�Z�c�\�b�s�h�]�h�� �j�•�\�g�y��
�[�m�e�h�� �^�h�k�y�]�g�m�l�h�� �\�� �i�_�j�r�h�f�m�� �a�� �\�h�k�v�f�b�� �l�h�f�•�\�� �l�\�h�j�m�� �}�i�b�k�d�h�i�Z�� �>�x�j�Z�g�Z��
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�H�[�]�j�m�g�l�m�\�Z�g�g�y��Divinorum Officiorum. �>�x�j�Z�g���� �i�h�q�b�g�Z�x�q�b�� �a�� �i�h�y�k�g�_�g�g�y��
�i�h�^�\�•�c�g�h�]�h���a�g�Z�q�_�g�g�y���k�e�h�\�Z��� �́p�_�j�d�\�Z�  ́(�³�i�_�j�r�Z�����f�Z�l�_�j�•�Z�e�v�g�Z���[�m�^�•�\�e�y�����^�_���i�j�h�o�h�^�y�l�v��
�K�e�m�`�[�b�� �;�h�`�•���� �^�j�m�]�Z��- �^�m�o�h�\�g�Z�� �k�l�j�m�d�l�m�j�Z���� �s�h�� �}�� �a�[�h�j�h�f�� �\�•�j�g�b�o� �́��� �^�h�\�h�^�b�l�v���� �s�h��
�d�h��̀g�Z�� �q�Z�k�l�b�g�Z�� �p�_�j�d�\�b��- �a�� �d�Z�f�_�g�•�\�� ���³�H�k�d�•�e�v�d�b�� �i�h�^�•�[�g�h�� �^�h�� �l�h�]�h���� �y�d�� �f�Z�l�_�j�•�Z�e�v�g�Z��
�p�_�j�d�\�Z���a�\�_�^�_�g�Z���a���j�•�a�g�b�o���a�
�}�^�g�Z�g�b�o���f�•�`���k�h�[�h�x���d�Z�f�_�g�•�\�����^�m�o�h�\�g�Z���p�_�j�d�\�Z��- �a���j�•�a�g�b�o��
�e�x�^�_�c� �́������q�_�j�_�a���\�Z�i�g�h�����p�_�f�_�g�l���^�h���q�_�j�_�i�b�p�•��- �}���•�^�_�Z�e�v�g�h�x���Z�g�Z�e�h�]�•�}�x���1�k�m�k�Z [19]�����M��
�p�•�c�� �j�h�[�h�l�•�� �f�h�`�g�Z�� �a�m�k�l�j�•�l�b�� �[�_�a�k�m�f�g�•�\�g�•�� �i�j�b�d�e�Z�^�b�� �i�_�j�_�[�•�e�v�r�_�g�g�y���� �g�Z�i�j�b�d�e�Z�^����
�i�h�j�•�\�g�y�g�g�y���j�b�a�g�b�p�•���a���©�e�h�g�h�f���[�e�Z�]�h�k�e�h�\�_�g�g�h�€���F�Z�j�•�€�����\���y�d�h�f�m���O�j�b�k�l�h�k���h�^�y�]�Z�}���g�Z��
�k�_�[�_�� �r�Z�l�m�� �e�x�^�k�l�\�Z�ª���� �M �g�Z�k�l�m�i�g�h�f�m�� �j�_�q�_�g�g�•�� �>�x�j�Z�g�� �i�h�y�k�g�b�\���� �s�h���� �y�d�� �O�j�b�k�l�h�k��
�i�j�b�c�r�h�\�� �g�Z�� �k�\�•�l�� �•�a�� �e�h�g�Z�� �F�Z�j�•�€���� �l�Z�d�� �•�� �k�\�y�s�_�g�b�d�� �h�^�y�]�Z�}�l�v�k�y�� �\�� �e�•�l�m�j�]�•�c�g�•�� �j�b�a�b�� �•��
�a�
�y�\�e�y�}�l�v�k�y�� �e�x�^�y�f �>���@���� �;�Z�]�Z�l�h�� �g�Z�k�l�m�i�g�b�d�•�\�� �i�•�r�e�b�� �p�b�f�� �r�e�y�o�h�f���� �•�� �?�f�•�e�v�� �F�Z�e�_��
�g�Z�\�h�^�b�l�v�� �^�m�f�d�m�� �Z�j�o�_�h�e�h�]�Z�� �^�\�Z�^�p�y�l�h�]�h�� �k�l�h�e�•�l�l�y���� �y�d�b�c�� �•�g�l�_�j�i�j�_�l�m�\�Z�\�� �f�Z�e�_�g�v�d�•��
�^�\�_�j�•�� �a�� �[�h�d�m�� �g�_�n�m�� �k�h�[�h�j�m�� �I�Z�j�b�a�v�d�h�€�� �;�h�]�h�f�Z�l�_�j�•�� �y�d�� �j�Z�g�m�� �i�•�k�e�y�� �d�h�i�•�€�� �m�� �[�h�p�•��
�O�j�b�k�l�Z �>�����@���� �M�� �i�•�a�g�•�r�•�� �q�Z�k�b�� �g�_�f�h�`�e�b�\�h�� �g�Z�^�Z�l�b�� �g�Z�k�l�•�e�v�d�b�� �`�� �r�b�j�h�d�b�c�� �h�i�b�k��
�k�b�f�\�h�e�•�q�g�b�o�� �a�g�Z�q�_�g�v���� �•�� �j�h�e�v�� �j�_�e�•�]�•�c�g�h�]�h�� �k�b�f�\�h�e�m�� �\�� �d�m�e�v�l�m�j�•�� �i�h�q�Z�e�Z��
�a�f�_�g�r�m�\�Z�l�b�k�y���� �P�_�� �g�_�� �h�a�g�Z�q�Z�}�� �f�Z�j�]�•�g�Z�e�•�a�Z�p�•�€�� �a�g�Z�q�_�g�g�y�� �•�g�r�b�o�� �\�b�^�•�\�� �k�b�f�\�h�e�•�\���� �M��
�f�h�^�_�j�g�•�a�f�•�� �g�Z�� �j�m�[�_�`�•�� ����-20 �k�l�h�e�•�l�v�� �\�_�e�b�q�_�a�g�m�� �j�h�e�v�� �\�•�^�•�]�j�Z�e�Z�� �d�h�g�p�_�i�p�•�y��
�k�b�f�\�h�e�m�����g�Z�l�o�g�_�g�g�Z���]�_�]�_�e�•�\�k�v�d�h�x���^�m�f�d�h�x�����Z���i�•�a�g�•�r�_���_�i�•�k�l�_�f�h�e�h�]�•�q�g�Z���d�h�g�p�_�i�p�•�y��
�k�b�f�\�h�e�m���?�j�g�k�l�h�f���D�Z�k�b�j�_�j�h�f�����g�Z�l�o�g�_�g�g�Z���g�_�h�d�Z�g�l�b�a�f�h�f�����F�•�`���l�j�v�h�f�Z���a�]�Z�^�Z�g�b�f�b��
�l�m�l�� �i�h�g�y�l�l�y�f�b�� �k�b�f�\�h�e�m�� ���³�l�j�Z�^�b�p�•�c�g�b�c� �́��� �³�]�_�]�_�e�•�\�k�v�d�b�f�´�� �l�Z�� �³�d�Z�k�b�j�_�j�•�\�k�v�d�b�f�´������
�y�d�•���m���O�O �k�l�h�e�•�l�l�•���f�Z�e�b���f�Z�c�`�_���h�^�g�Z�d�h�\�b�c���\�i�e�b�\�����}���k�_�j�c�h�a�g�•���\�•�^�f�•�g�g�h�k�l�• [5]. 

�M�� �i�_�j�r�•�c�� �a�� �p�b�o�� �l�_�h�j�•�c���^�`�_�j�_�e�h�f�� �k�b�f�\�h�e�•�\�� �}�� �l�j�Z�g�k�p�_�g�^�_�g�l�g�Z�� �•�k�l�h�l�Z���� �y�d�Z��
�i�j�h�y�\�e�y�}�l�v�k�y�� �m�� �\�b�^�b�f�h�f�m�� �k�\�•�l�•���� �D�h�k�f�h�k���� �k�\�•�l�� �i�j�b�j�h�^�b���� �•�k�l�h�j�•�y�� �e�x�^�k�l�\�Z���� �\�k�y��
�j�_�Z�e�v�g�•�k�l�v�� �k�b�f�\�h�e�•�q�g�Z���� �p�_�� �k�\�h�]�h�� �j�h�^�m�� �•�}�j�h�]�e�•�n�b���� �y�d�b�f�b�� �;�h�]�� �i�b�r�_�� �e�x�^�b�g�•���� �J�h�e�v��
�e�x�^�b�g�b�� �i�h�e�y�]�Z�}�� �\�� �l�h�f�m���� �s�h�[�� �q�b�l�Z�l�b�� �j�h�a�d�j�b�l�•�� �k�b�f�\�h�e�b�� �l�Z�� �i�b�k�Z�l�b�� �€�o�� �f�h�\�h�x����
�f�•�n�Z�f�b�� �q�b�� �f�b�k�l�_�p�l�\�h�f�� �^�h�k�l�m�i�g�b�f�� �^�e�y�� �e�x�^�k�v�d�b�o�� �j�_�k�m�j�k�•�\�� �k�i�h�k�h�[�h�f���� �H�^�g�Z�d��
�k�b�f�\�h�e�•�q�g�•�� �p�•�g�g�h�k�l�•�� �f�b�k�l�_�p�l�\�Z�� �g�_�� �e�b�r�_�� �\�l�h�j�b�g�g�•�� �i�h�� �\�•�^�g�h�r�_�g�g�x�� �^�h�� �j�_�Z�e�v�g�b�o��
�k�b�f�\�h�e�•�\���� �h�k�d�•�e�v�d�b�� �;�h�]�� �f�h�`�_�� �l�Z�d�h�`�� �\�b�y�\�b�l�b�� �k�_�[�_�� �\�� �p�•�c�� �d�h�g�d�j�_�l�g�•�c�� �e�x�^�k�v�d�•�c��
�^�•�y�e�v�g�h�k�l�•���� �y�d�Z�� �}�� �o�m�^�h�`�g�v�h�x�� �l�\�h�j�q�•�k�l�x���� �F�b�k�l�_�p�l�\�h��- �p�_�� �y�d���³�^�j�m�]�Z�� �i�j�b�j�h�^�Z�  ́ �•��
�k�n�_�j�Z�����\���y�d�•�c���^�•�y�e�v�g�•�k�l�v���e�x�^�b�g�b���i�•�^�l�j�b�f�m�}�l�v�k�y���;�h�]�h�f�� 

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

�K�b�f�\�h�e�b�� �l�Z�d�h�]�h�� �j�h�^�m�� �\�d�Z�a�m�x�l�v�� �g�_�� �g�Z�� �k�Z�d�j�Z�e�v�g�m�� �j�_�Z�e�v�g�•�k�l�v���� �Z�� �g�Z�� �i�_�\�g�•��
�•�g�l�_�e�_�d�l�m�Z�e�v�g�•�� �l�_�g�^�_�g�p�•�€���� �k�h�p�•�Z�e�v�g�•�� �k�b�l�m�Z�p�•�€�� �q�b�� �\�b�j�Z�a�b�� �d�m�e�v�l�m�j�b���� �O�Z�j�Z�d�l�_�j�g�b�f��
�^�e�y���p�b�o���k�b�f�\�h�e�•�\���}���€�o���k�i�h�g�l�Z�g�g�•�k�l�v�����l�b�k�d���a�Z�]�Z�e�v�g�b�o���d�h�e�_�d�l�b�\�g�b�o���i�_�j�_�d�h�g�Z�g�v���Z�[�h��
�i�j�Z�]�g�_�g�v���� �P�•�� �k�b�f�\�h�e�b�� �m�i�h�j�y�^�d�h�\�m�x�l�v�� �m�y�\�e�_�g�g�y�� �e�x�^�k�v�d�b�o�� �d�h�e�_�d�l�b�\�•�\�� �i�j�h�� �€�o�g�•��
�i�j�Z�]�g�_�g�g�y���� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �Z�[�h�� �i�h�l�h�q�g�m�� �^�h�e�x���� �A�Z�a�\�b�q�Z�c�� �m�� �g�b�o�� �i�_�j�_�\�Z�`�Z�}��
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�a�Z�o�h�i�e�_�g�g�y�� �q�b�� �i�h�d�e�h�g�•�g�g�y�� �i�_�\�g�b�f�� �Z�k�i�_�d�l�Z�f�� �j�h�a�\�b�l�d�m�� �p�b�\�•�e�•�a�Z�p�•�€�� �q�b�� �d�m�e�v�l�m�j�b����
�:�\�Z�g�]�Z�j�^�g�b�c�� �f�h�^�_�j�g�•�a�f�� �\�� �Z�j�o�•�l�_�d�l�m�j�•���� �a�^�Z�}�l�v�k�y���� �}�� �h�^�g�b�f�� �•�a�� �g�Z�c�[�•�e�v�r��
�k�m�]�_�k�l�b�\�g�b�o���\�l�•�e�_�g�v���p�v�h�]�h���k�Z�f�h�]�h���j�•�a�g�h�f�Z�g�•�l�l�y���k�m�q�Z�k�g�h�€���k�b�f�\�h�e�•�d�b�����<�•�^�i�j�Z�\�g�h�x��
�l�h�q�d�h�x�� �[�m�e�Z�� �g�_�h�[�o�•�^�g�•�k�l�v�� �^�h�k�y�]�g�_�g�g�y�� �]�Z�j�f�h�g�•�€�� �f�•�`�� �o�Z�j�Z�d�l�_�j�h�f�� �_�i�h�o�b�� �l�Z��
�n�h�j�f�Z�f�b�� �f�b�k�l�_�p�l�\�Z��- �i�h�k�l�m�e�Z�l���� �s�h�� �\�b�i�e�b�\�Z�}�� �a�� �\�q�_�g�g�y�� �i�j�h�� �•�k�l�h�j�b�a�f���� �y�d�b�c��
�i�_�j�_�^�[�Z�q�Z�}�� �•�k�g�m�\�Z�g�g�y�� �\�g�m�l�j�•�r�g�v�h�€�� �]�Z�j�f�h�g�•�€�� �f�•�`�� �j�•�a�g�b�f�b�� �i�j�h�y�\�Z�f�b�� �d�m�e�v�l�m�j�b��
�i�_�\�g�h�]�h���q�Z�k�m�����]�Z�j�f�h�g�•�y���^�h�k�y�]�Z�}���k�\�h�€�o���k�m�l�l�}�\�b�o�����^�m�o�h�\�g�b�o���h�k�g�h�\�����O�h�q�Z���g�Z���l�h�c���q�Z�k��
�\�h�g�b�� �g�_�� �[�m�e�b�� �k�n�h�j�f�m�e�v�h�\�Z�g�•�� �a�� �i�h�\�g�h�x�� �[�m�d�\�Z�e�v�g�•�k�l�x���� �p�•�� �•�^�_�h�e�h�]�•�q�g�•��
�^�_�l�_�j�f�•�g�Z�g�l�b�� �f�h�`�g�Z�� �k�i�j�b�c�f�Z�l�b�� �y�d�� �j�Z�p�•�h�g�Z�e�v�g�•�k�l�v���� �k�\�•�l�k�v�d�b�c�� �o�Z�j�Z�d�l�_�j����
�i�h�e�•�l�b�q�g�•�� �i�h�k�l�m�e�Z�l�b�� �n�j�Z�g�p�m�a�v�d�h�€�� �j�_�\�h�e�x�p�•�€���� �Z�� �l�b�f�� �[�•�e�v�r�_��- �j�h�a�]�e�y�^�Z�l�b�� �y�d��
�j�_�a�m�e�v�l�Z�l�� �\�b�g�b�d�g�_�g�g�y�� �p�b�o�� �^�_�l�_�j�f�•�g�Z�g�l��- �j�h�a�\�b�l�h�d�� �d�m�e�v�l�m�j�b�� �•�� �l�_�o�g�•�d�b���� �H�[�
�}�d�l�b��
�l�_�o�g�h�e�h�]�•�€�� �j�h�a�]�e�y�^�Z�e�b�k�y�� �y�d�� �\�l�•�e�_�g�g�y���f�j�•�c�� �i�j�h���³�k�f�•�e�b�\�b�c�� �g�h�\�b�c�� �k�\�•�l� �́��� �s�h�� �k�l�Z�e�h��
�i�j�b�q�b�g�h�x�� �l�h�]�h���� �s�h�� �\�h�g�b�� �k�l�Z�e�b�� �a�j�Z�a�d�Z�f�b�� �^�e�y�� �Z�j�o�•�l�_�d�l�m�j�g�b�o�� �l�\�h�j�•�\���� �D�h�e�b��
�[�m�^�b�g�h�d�� �h�i�b�k�m�\�Z�e�b�� �y�d���³�f�Z�r�b�g�m�� �^�e�y�� �i�j�h�`�b�\�Z�g�g�y� �́��� �l�h�^�•�� �[�m�^�•�\�e�y�� �p�_�j�d�\�b���k�l�Z�e�Z��
�q�b�f�h�k�v���g�Z���a�j�Z�a�h�d���³�i�h�k�m�^�b�g�b���^�e�y���k�i�h�]�e�y�^�Z�g�g�y� �́����Y�d���•���m���\�b�i�Z�^�d�m���a���•�g�r�b�f�b���l�b�i�Z�f�b��
�[�m�^�•�\�_�e�v���� �l�•�e�h�� �p�_�j�d�\�b�� �[�m�e�h�� �i�h�a�[�Z�\�e�_�g�_�� �a�h�\�g�•�r�g�•�o�� �h�a�g�Z�d���� �s�h�� �^�h�a�\�h�e�y�e�h�� �€�c��
�\�•�^�\�h�^�b�l�b�� �k�Z�d�j�Z�e�v�g�•�� �n�m�g�d�p�•�€���� �•�� �i�j�b�j�•�\�g�x�\�Z�e�h�k�y�� �a�Z�� �n�h�j�f�Z�f�b���� �s�h��
�\�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y�� �^�h�� �•�g�r�b�o�� �]�j�h�f�Z�^�k�v�d�b�o�� �[�m�^�•�\�_�e�v���� �H�^�g�Z�d�� �\�•�^�k�m�l�g�•�k�l�v��
�l�j�Z�^�b�p�•�c�g�b�o�� �\�•�^�f�•�l�g�b�o�� �j�b�k�� �g�_�� �h�a�g�Z�q�Z�e�h���� �s�h�� �[�m�^�•�\�e�y�� �f�Z�e�Z�� �f�Z�e�h��
�©�d�j�Z�k�g�h�f�h�\�k�l�\�Z�ª���� �1�� �^�e�y�� �Z�j�o�•�l�_�d�l�h�j�Z���� �•�� �^�e�y�� �i�_�j�_�k�•�q�g�h�]�h�� �]�e�y�^�Z�q�Z�� �k�m�q�Z�k�g�•�� �p�_�j�d�\�b��
�•�e�x�k�l�j�m�x�l�v�� �i�j�h�k�l�h�l�m�� �l�Z�� �n�m�g�d�p�•�h�g�Z�e�v�g�•�k�l�v�� �l�_�o�g�•�q�g�b�o�� �h�[�¶�}�d�l�•�\�� �l�Z�� �i�h�r�m�d��
�•�^�_�g�l�b�q�g�h�k�l�•�� �k�m�q�Z�k�g�h�€�� �e�x�^�b�g�b�� �m�� �i�j�h�^�m�d�l�Z�o�� �l�_�o�g�h�e�h�]�•�q�g�h�]�h�� �i�h�o�h�^�`�_�g�g�y���� �O�h�q�Z��
�a�Z�o�h�i�e�_�g�g�y���i�j�h�^�m�d�l�Z�f�b���i�_�j�_�^�h�\�b�o���l�_�o�g�h�e�h�]�•�c���f�h�`�g�Z���l�Z�d�h�`���k�i�j�b�c�f�Z�l�b���y�d���i�_�\�g�m��
�k�o�b�e�v�g�•�k�l�v�� �^�h�� �f�Z�c�[�m�l�g�v�h�]�h���� �k�m�q�Z�k�g�Z�� �e�x�^�b�g�Z�� �^�b�\�b�l�v�k�y�� �g�Z�� �k�_�[�_�� �m�� �\�e�Z�k�g�b�o��
�i�j�h�^�m�d�l�Z�o���� �h�l�h�l�h�`�g�x�}�� �€�o�� �•�� �\�•�^�f�h�\�e�y�}�l�v�k�y�� �\�•�^�� �g�Z�i�j�m�`�_�g�h�k�l�•���� �s�h�� �k�m�i�j�h�\�h�^�`�m�}��
�l�j�Z�^�b�p�•�c�g�b�c���^�h�k�\�•�^���•�k�l�h�j�•�€ [10; 11]. 

�L�j�_�l�y�� �l�_�h�j�•�y�� �\�b�a�g�Z�}�� �l�\�h�j�p�y�� �k�b�f�\�h�e�•�\�� �e�x�^�b�g�h�x���� �y�d�Z�� �k�i�j�y�f�h�\�m�}�� �k�\�h�x��
�i�•�a�g�Z�\�Z�e�v�g�m�� �^�•�y�e�v�g�•�k�l�v�� �^�h�� �\�b�^�b�f�h�€�� �j�_�Z�e�v�g�h�k�l�•�� �l�Z�� �i�_�j�_�^�[�Z�q�m�\�Z�g�h�€��
�l�j�Z�g�k�p�_�g�^�_�g�l�g�h�€���j�_�Z�e�v�g�h�k�l�•�����E�x�^�b�g�Z��- �a�]�•�^�g�h���a���m�y�\�e�_�g�g�y�f�b���i�j�h���g�_�h�d�Z�g�l�b�a�f��- �g�_��
�f�Z�x�q�b���f�h�`�e�b�\�h�k�l�•�� �[�_�a�i�h�k�_�j�_�^�g�v�h���^�•�k�l�Z�l�b�k�v�� �^�h���h�[�¶�}�d�l�•�\���� �k�l�\�h�j�x�}�� �m�y�\�e�_�g�g�y�� �i�j�h��
�g�b�o���� �\�•�^�h�f�•�� �y�d �k�b�f�\�h�e�b���� �M�� �l�_�h�j�•�€�� �D�Z�k�b�j�_�j�Z�� �k�b�f�\�h�e�b��- �p�_�� �\�e�Z�k�g�_�� �k�\�•�l�� �e�x�^�b�g�b����
�[�e�b�`�q�b�c�� �^�h�� �g�_�€���� �g�•�`�� �j�_�Z�e�v�g�Z�� �j�_�Z�e�v�g�•�k�l�v���� �J�_�e�•�]�•�y���� �f�b�k�l�_�p�l�\�h���� �g�Z�m�d�Z���� �f�h�\�Z��- �p�_��
�n�h�j�f�b���f�b�k�e�_�g�g�y���e�x�^�b�g�b���i�j�h���j�_�Z�e�v�g�•�k�l�v���•�a���n�h�j�f�Z�f�b���]�g�h�k�_�h�e�h�]�•�q�g�h���a�j�h�a�m�f�•�e�h�]�h��
�k�b�f�\�h�e�m���� �K�Z�f�_�� �p�y�� �l�_�h�j�•�y�� �^�h�f�•�g�m�\�Z�e�Z�� �m�� �]�m�f�Z�g�•�l�Z�j�g�b�o�� �g�Z�m�d�Z�o�� �O�O �k�l�h�e�•�l�l�y�� �•��
�g�Z�^�b�o�g�m�e�Z�� �o�m�^�h�`�g�b�d�•�\�� �g�Z�� �^�m�f�d�m���� �s�h�� �\�h�g�b�� �f�Z�x�l�v�� �a�Z�d�h�g�g�m�� �j�h�e�v�� �y�d�� �l�\�h�j�p�•��
�k�b�f�\�h�e�•�\���� �>�h�� �p�•�}�€�� �]�j�m�i�b�� �k�b�f�\�h�e�•�q�g�b�o�� �n�h�j�f�� �f�h�`�g�Z�� �l�Z�d�h�`�� �^�h�^�Z�l�b�� �k�\�•�^�h�f�h��
�\�b�j�h�[�e�_�g�•�� �k�b�f�\�h�e�b���� �\�d�e�x�q�Z�x�q�b�� �l�Z�d�•���� �s�h�� �[�Z�a�m�x�l�v�k�y�� �g�Z�� �h�d�j�_�f�b�o�� �f�_�l�Z�n�h�j�Z�o��
�\�b�g�Z�o�h�^�•�\�� �l�Z�� �Z�e�_�]�h�j�•�y�o�����s�h�� �\�b�f�Z�]�Z�x�l�v�� �d�h�e�_�d�l�b�\�g�h�]�h�� �^�h�]�h�\�h�j�m���� �h�k�h�[�e�b�\�h�� �d�h�e�b��
�\�h�g�b�� �k�l�h�k�m�x�l�v�k�y�� �a�Z�]�Z�e�v�g�b�o�� �i�b�l�Z�g�v�� �e�x�^�k�v�d�h�]�h�� �•�k�g�m�\�Z�g�g�y���� �L�Z�d�•�� �l�\�h�j�•�g�g�y�� �g�_�� �}��
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�i�h�\�g�•�k�l�x�� �g�_�a�Z�e�_�`�g�b�f�b���� �•�� �€�o���³�`�b�l�l�}�\�Z�� �k�b�e�Z�  ́ �[�Z�a�m�}�l�v�k�y�� �g�Z�� �h�g�h�\�e�_�g�g�•�� �•�k�g�m�x�q�b�o��
�f�•�n�•�\�� �l�Z�� �k�b�f�\�h�e�•�q�g�b�o�� �k�l�j�m�d�l�m�j���� �l�Z�d�b�f�� �q�b�g�h�f�� �g�•�[�b�� �\�b�o�•�^�� �a�Z�� �f�_�`�•�� �•�k�g�m�x�q�h�]�h��
�g�Z�[�h�j�m���[�m�\���g�_�f�h�`�e�b�\�b�f�� 

�L�h�f�m���q�Z�k�l�h �\�b�k�e�h�\�e�x�\�Z�g�Z���^�m�f�d�Z���i�j�h�� �l�_���� �s�h���³�f�h�^�_�j�g�•�a�f�� �\�� �Z�j�o�•�l�_�d�l�m�j�•�� �}���i�h��
�k�m�l�•�� �Z�k�b�f�\�h�e�•�q�g�b�f� �́��� �}�� �g�_�k�l�•�c�d�h�x�� �l�_�a�h�x [14]. �F�h�^�_�j�g�•�k�l�b�q�g�Z �k�Z�d�j�Z�e�v�g�Z 
�Z�j�o�•�l�_�d�l�m�j�Z �f�•�k�l�b�e�Z �k�b�f�\�h�e�•�d�m, �s�h �g�Z�k�i�j�Z�\�^�• �k�m�i�_�j�_�q�b�e�Z �l�j�Z�^�b�p�•�c�g�•�c �k�b�f�\�h�e�•�p�•, 
�h�^�g�h�q�Z�k�g�h �\�b�j�Z�`�Z�x�q�b �a�f�•�k�l �f�h�^�_�j�g�•�a�f�m, �s�h �j�h�a�m�f�•�}�l�v�k�y �y�d �•�^�_�h�e�h�]�•�y 
�k�_�d�m�e�y�j�b�a�f�m, �j�Z�p�•�h�g�Z�e�v�g�h�k�l�• �l�Z �d�m�e�v�l�m �l�_�o�g�•�d�b. �G�_�a�\�Z�`�Z�x�q�b�� �g�Z�� �l�Z�d�m�� �k�b�l�m�Z�p�•�x����
�f�h�^�_�j�g�� �\�\�Z�`�Z�\�k�y�� �i�j�b�^�Z�l�g�b�f�� �^�e�y�� �k�Z�d�j�Z�e�v�g�h�€�� �Z�j�o�•�l�_�d�l�m�j�b���� �2�€�� �i�j�b�o�b�e�v�g�b�d�b��
�g�Z�c�q�Z�k�l�•�r�_�� �\�b�y�\�e�y�e�b�� �k�_�[�_���� �\�b�k�m�\�Z�x�q�b�� �\�b�f�h�]�b���� �s�h�[���^�b�a�Z�c�g�� �p�_�j�d�h�\�� �\�•�^�h�[�j�Z�`�Z�\��
�k�m�q�Z�k�g�•�k�l�v�� �a�Z�� �^�h�i�h�f�h�]�h�x�� �k�m�q�Z�k�g�b�o�� �n�h�j�f���� �f�Z�l�_�j�•�Z�e�•�\�� �l�Z�� �l�_�o�g�h�e�h�]�•�c����
�G�_�\�b�d�h�g�Z�g�g�y�� �p�•�}�€�� �•�g�k�l�j�m�d�p�•�€�� �f�Z�e�h�� �a�Z�]�j�h�`�m�\�Z�l�b�� �\�l�j�Z�l�h�x�� �`�b�l�l�}�\�b�o�� �k�b�e��
�k�Z�d�j�Z�e�v�g�h�x�� �Z�j�o�•�l�_�d�l�m�j�h�x���� �s�h�� �\�b�y�\�e�y�}�l�v�k�y�� �m�� �k�\�•�l�k�v�d�•�c�� �Z�j�o�•�l�_�d�l�m�j�•���� �Z�� �h�l�`�_����
�k�i�j�b�y�l�b�� �a�f�_�g�r�_�g�g�x�� �a�g�Z�q�_�g�g�y���j�_�e�•�]�•�€�� �^�e�y�� �k�m�q�Z�k�g�h�€�� �e�x�^�b�g�b���� �A�Z�f�•�k�l�v�� �l�h�]�h���� �s�h�[��
�^�m�f�Z�l�b�� �i�•�^�� �n�h�j�f�h�x�� �\�•�q�g�h�k�l�•��(sub specie aeternitatis)���� �i�h�l�j�•�[�g�h�� �[�m�e�h�� �i�j�Z�]�g�m�l�b��
�[�m�l�b���³�^�b�l�b�g�h�x���\�•�d�m�  ́[20]. 

�G�h�\�b�c���i�_�j�•�h�^�� �j�h�a�i�h�q�Z�\�k�y�� �a���d�j�b�l�b�d�b���j�•�r�_�g�v�� �\�� �h�j�]�Z�g�•�a�Z�p�•�€�� �•�g�l�_�j�
�}�j�•�\�� �o�j�Z�f�•�\����
�\�d�e�x�q�_�g�b�o�� �^�h�� �l�\�h�j�•�\�� �H�l�l�h�� �J�m�^�h�e�v�n�Z�� �=�h�n�f�Z�g�Z ���������������� �:�^�h�e�v�n�Z��
�E�h�j�_�g�p�_�j�Z �������������� ������������ �l�Z�� �D�e�Z�m�k�Z�� �=�Z�f�[�_�j�Z ���������������� �Z�e�_�� �e�b�r�_�� �d�g�b�]�Z�� �K�l�•�\�_�g�Z��
�R�e�h�^�_�j�Z�� �i�j�b�g�_�k�e�Z�� �i�h�a�b�l�b�\�g�m�� �i�j�h�]�j�Z�f�m���� �>�e�y�� �R�e�h�^�_�j�Z���� �Z�� �l�Z�d�h�`�� �^�e�y�� �l�Z�d�b�o��
�l�_�h�j�_�l�b�d�•�\���i�h�k�l�f�h�^�_�j�g�•�a�f�m���\���Z�j�o�•�l�_�d�l�m�j�•�����y�d���J�h�[�_�j�l���<�_�g�l�m�j�•�����Q�Z�j�e�v�a���>�`�_�g�d�k���l�Z��
�=�_�g�j�•�o�Z�� �D�e�h�p�Z���� �[�m�^�•�\�e�•�� �i�h�\�b�g�g�•���³�]�h�\�h�j�b�l�b� �́��� �s�h�� �h�a�g�Z�q�Z�e�h�� �\�j�Z�o�h�\�m�\�Z�l�b��
�\�a�Z�}�f�h�a�\�
�y�a�h�d�� �f�•�`�� �i�_�\�g�b�f�b�� �n�h�j�f�Z�f�b�� �l�Z�� �i�h�\�•�^�h�f�e�_�g�g�y�f�b���� �s�h�� �q�_�j�_�a�� �g�b�o��
�i�_�j�_�^�Z�x�l�v�k�y [3; 9; 14;17]. 

�F�_�l�Z�����I�j�h�Z�g�Z�e�•�a�m�\�Z�l�b�� �•�k�l�h�j�•�x�� �a�f�•�g�� �j�h�e�•�� �f�b�k�l�_�p�l�\�Z�� �l�Z�� �a�g�Z�q�_�g�g�y�� �k�b�f�\�h�e�m�� �m��
�n�h�j�f�h�l�\�h�j�_�g�g�•���k�Z�d�j�Z�e�v�g�h�]�h���i�j�h�k�l�h�j�m�� 

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

�k�b�f�\�h�e�•�q�g�h�]�h���k�\�•�l�m���\�•�q�g�h�k�l�•���^�h���k�b�f�\�h�e�•�q�g�h�]�h���k�\�•�l�m���k�v�h�]�h�^�_�g�g�y�����M���\�m�`�q�h�f�m���d�h�e�•��
�f�h�^�_�j�g�•�k�l�•�\���� �i�j�_�^�k�l�Z�\�e�_�g�h�f�m�� �\�b�s�_�a�]�Z�^�Z�g�b�f�� �I�•�l�_�j�h�f�� �O�Z�f�f�h�g�^�h�f���� �i�_�j�_�\�Z�`�Z�e�Z��
�^�h�d�l�j�b�g�Z���e�•�l�m�j�]�•�c�g�h�]�h���n�m�g�d�p�•�h�g�Z�e�•�a�f�m���� �i�j�b�i�m�k�d�Z�x�q�b�����s�h���³�y�d�s�h���j�h�a�i�Z�^���p�_�j�d�\�b��
�i�•�^�i�h�j�y�^�d�h�\�Z�g�b�c�� �\�•�^�i�h�\�•�^�g�•�c�� �[�h�]�h�k�e�h�\�k�v�d�•�c�� �i�j�h�]�j�Z�f�•�� �•�� �y�d�s�h�� �[�m�^�•�\�e�y�� �y�\�e�y�}��
�k�h�[�h�x�� �k�i�h�j�m�^�m���� �\�•�e�v�g�m�� �\�•�^�� �g�Z�k�e�•�^�m�\�Z�g�g�y�� �l�Z�� �g�_�Z�d�l�m�Z�e�v�g�b�o�� �h�j�g�Z�f�_�g�l�•�\���� �l�h�� �f�h�`�_��
�a�Z�e�b�r�b�l�b�k�v���g�Z���k�Z�f�h�l�•�  ́ [12]. 

�K�b�f�\�h�e���i�h�\�b�g�_�g���\�•�^�i�h�\�•�^�Z�l�b���n�m�g�d�p�•�€�� �H�d�j�•�f���l�Z�d�h�]�h���h�k�g�h�\�g�h�]�h���i�j�h�l�b�j�•�q�q�y����
�y�d���g�_�k�m�f�•�k�g�•�k�l�v���o�j�b�k�l�b�y�g�k�v�d�b�o���•�^�_�c���•�a���i�j�b�j�h�^�g�b�f�b���g�Z�o�b�e�Z�f�b���e�x�^�_�c���l�Z���\�b�^�b�f�b�f��
�k�\�•�l�h�f�� �a�Z�]�Z�e�h�f���� �k�v�h�]�h�^�g�•�r�g�•�c�� �^�_�g�v�� �i�h�]�e�b�[�b�\�� �p�_�c�� �j�h�a�j�b�\���� �\�d�e�x�q�Z�x�q�b�� �[�Z�]�Z�l�h��
�j�_�e�•�]�•�c�g�b�o���•�^�_�c���l�Z�d�h�`���m���f�b�k�l�_�p�l�\�•�����K�i�j�h�[�Z���Z�^�Z�i�l�m�\�Z�l�b���f�b�k�l�_�p�l�\�h�����s�h���i�h�o�h�^�b�l�v��
�•�a�� �^�`�_�j�_�e���� �s�h�� �k�m�i�_�j�_�q�Z�l�v�� �m�y�\�e�_�g�g�y�f�� �o�j�b�k�l�b�y�g�k�l�\�Z���� �^�e�y�� �p�•�e�_�c�� �k�Z�d�j�Z�e�v�g�h�€��
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�Z�j�o�•�l�_�d�l�m�j�b�� �[�m�e�Z�� �h�[�l�y�`�_�g�Z�� �\�_�e�b�d�b�f�b�� �l�j�m�^�g�h�s�Z�f�b���� �A�� �•�g�r�h�]�h�� �[�h�d�m���� �f�•�k�•�y��
�o�j�b�k�l�b�y�g�k�l�\�Z���\�•�^���k�Z�f�h�]�h���i�h�q�Z�l�d�m���[�m�e�Z���o�j�b�k�l�b�y�g�•�a�m�\�Z�l�b���\�k�x���e�x�^�k�v�d�m���^�•�y�e�v�g�•�k�l�v��
�•�����f�_�l�Z�n�h�j�b�q�g�h���d�Z�`�m�q�b�����g�Z�f�Z�]�Z�l�b�k�y���i�h�\�_�j�g�m�l�b���\�k�•�o���\�j�y�l�h�\�Z�g�b�o���h�\�_�p�v�����H�^�g�•�}�x���a��
�n�h�j�f���l�Z�d�b�o���a�m�k�b�e�v���[�m�e�Z���^�•�y�e�v�g�•�k�l�v���^�h�f�•�g�•�d�Z�g�p�y���I�
�}�j�Z���F�Z�j�•-�:�e�_�g�Z���D�m�l�x�j�
�}�����y�d�b�c��
�a�Z�h�o�h�q�m�\�Z�\�� �:�g�j�•�� �F�Z�l�•�k�k�Z���� �@�Z�g�Z�� �D�h�d�l�h���� �N�_�j�g�Z�g�Z�� �E�_�`�_�� �l�Z�� �[�Z�]�Z�l�v�h�o�� �•�g�r�b�o��
�n�j�Z�g�p�m�a�v�d�b�o�� �o�m�^�h�`�g�b�d�•�\���� �y�d�•�� �a�Z�]�Z�e�h�f�� �a�Z�y�\�e�y�e�b�� �i�j�h�� �k�_�[�_���� �s�h�� �\�h�g�b�� �}�� �Z�l�_�€�k�l�Z�f�b, 
�^�h�� �k�i�•�\�i�j�Z�p�•�� �m�� �k�l�\�h�j�_�g�g�•�� �o�j�Z�f�•�\�� ���^�h�� �i�j�b�d�e�Z�^�m�� �D�Z�i�e�b�p�y�� �<�_�g�k���� �:�j�o�•�\�� �l�\�h�j�•�g�g�y����
�:�g�j�•���F�Z�l�•�k�k�����I�
�}�j���F�Z�j�•-�:�e�_�g���D�m�j�
�}�����E�m�€-�;�_�j�l�j�Z�g���J�Z�c�k�b�]�m�}�����F�Z�c�d�e���L�_�c�e�h�j�����N�h�g�^��
�F�_�g�•�e�Z�����O�
�x�k�l�h�g���± �G�v�x-�C�h�j�d�������������j�Z�a�h�f���•�a���K�d�•�j�h�x���?�^�•�^�h�j�����F�•�e�Z�g�� [1; 8]. 

�S�_�� �h�^�g�•�}�x�� �k�i�j�h�[�h�x�� �Z�^�Z�i�l�m�\�Z�l�b�� �i�j�b�g�p�b�i�b�� �f�h�^�_�j�g�•�a�f�m�� �^�h�� �i�h�l�j�_�[��
�d�Z�l�h�e�b�p�v�d�h�€�� �k�Z�d�j�Z�e�v�g�h�€�� �Z�j�o�•�l�_�d�l�m�j�b�� �k�l�Z�e�Z�� �d�h�g�p�_�i�p�•�y���³�k�_�f�b�� �i�e�Z�g�•�\�  ́ �J�m�^�h�e�v�n�Z��
�R�\�Z�j�p�Z���� �s�h�� �f�•�k�l�b�l�v�k�y�� �\�� �c�h�]�h�� �d�g�b�a�•�� �9�R�P�� �%�D�X�� �G�H�U�� �.�L�U�F�K�H [13]. �³�K�•�f�� �i�e�Z�g�•�\�  ́ �}��
�j�_�a�m�e�v�l�Z�l�h�f�� �^�h�k�e�•�^�g�b�p�v�d�h�]�h�� �k�l�Z�\�e�_�g�g�y���� �s�h�� �g�Z�]�Z�^�m�}�� �n�_�g�h�f�_�g�h�e�h�]�•�q�g�b�c�� �f�_�l�h�^�� �\��
�y�d�h�f�m�� �i�•�k�e�y�� �i�j�b�a�m�i�b�g�_�g�g�y�� �•�k�l�h�j�b�q�g�b�o�� �a�g�Z�g�v�� �r�m�d�Z�}�l�v�k�y�� �k�m�l�v�� �^�h�k�e�•�^�`�m�\�Z�g�h�]�h��
�y�\�b�s�Z�����s�h���j�h�a�m�f�•�}�l�v�k�y���y�d���c�h�]�h���g�_�a�f�•�g�g�Z���j�b�k�Z�����I�h�^�•�[�g�•�k�l�v���f�•�`���n�_�g�h�f�_�g�h�e�h�]�•�}�x��
�l�Z�� �f�_�l�h�^�h�f�� �R�\�Z�j�p�Z�� �\�b�y�\�e�y�}�l�v�k�y�� �l�Z�d�h�`�� �g�Z�� �j�•�\�g�•�� �^�h�\�•�j�b�� �^�h�� �k�i�h�k�l�_�j�_�`�e�b�\�h�k�l�•�� �l�Z��
�•�g�l�m�€�p�•�€���� �s�h�� �a�m�k�l�j�•�q�Z�}�l�v�k�y�� �\�� �h�[�h�o�� �^�h�k�e�•�^�g�b�p�v�d�b�o�� �m�k�l�Z�g�h�\�d�Z�o���� �J�_�a�m�e�v�l�Z�l��
�^�h�k�e�•�^�`�_�g�g�y���R�\�Z�j�p�Z���\�•�^�j�•�a�g�y�\�k�y���\�•�^���k�i�h�k�h�[�m���i�h�^�Z�g�g�y���n�•�e�h�k�h�n�k�v�d�b�o���^�h�k�e�•�^�`�_�g�v��
�l�b�f���� �s�h���� �a�[�_�j�•�]�Z�x�q�b�� �[�Z�]�Z�l�h�� �j�b�k�� �h�[�
�}�d�l�b�\�•�a�h�\�Z�g�h�]�h�� �n�•�e�h�k�h�n�k�v�d�h�]�h��
�\�b�k�e�h�\�e�x�\�Z�g�g�y���� �\�•�g�� �[�m�\�� �h�^�g�h�q�Z�k�g�h�� �•�� �n�Z�g�l�Z�a�•�c�g�b�f���� �•�� �[�Z�]�Z�l�b�f�� �g�Z�� �i�h�_�l�b�q�g�• 
�f�_�l�Z�n�h�j�b���� �F�b�g�m�e�_���� �a�[�_�j�_�`�_�g�_�� �\���³�k�_�f�b�� �i�e�h�s�b�g�Z�o� �́��� �h�l�`�_���� �i�h�k�l�Z�e�h�� �\��
�m�g�•�\�_�j�k�Z�e�v�g�•�c�� �n�h�j�f�•���� �h�q�b�s�_�g�•�c�� �\�•�^�� �\�b�i�Z�^�d�h�\�b�o�� �_�e�_�f�_�g�l�•�\�� �•�� �a�Z�k�l�h�k�h�\�Z�g�h�f�m�� �\��
�_�i�h�o�m���� �y�d�Z���i�h�l�j�_�[�m�\�Z�e�Z���\�i�_�\�g�_�g�h�k�l�•�����h�[�‰�j�m�g�l�h�\�Z�g�h�€���g�Z���h�k�g�h�\�•���j�h�a�m�f�m���� �M���l�h�c���`�_��
�q�Z�k��- �y�d�� �\�b�k�e�•�\�� �d�j�_�Z�l�b�\�g�h�]�h�� �Z�j�o�•�l�_�d�l�h�j�Z���� �^�Z�g�_�� �a�� �\�b�j�Z�a�h�f���� �i�j�b�^�Z�l�g�b�f�� �^�e�y��
�i�j�h�\�b�^�p�•�\����- �p�_���[�m�e�h���i�_�j�_�d�h�g�e�b�\�h���^�e�y���l�\�h�j�p�•�\�� 

�R�\�Z�j�p�� �\�•�^�j�•�a�g�y�\�k�y�� �\�•�^�� �Z�\�Z�g�]�Z�j�^�b�k�l�•�\-�f�h�^�_�j�g�•�k�l�•�\�� �l�b�f���� �s�h�� �g�_�� �\�•�^�f�h�\�e�y�\�k�y��
�k�l�Z�\�b�l�b�k�y�� �^�h�� �n�h�j�f���� �^�b�k�l�b�e�v�h�\�Z�g�b�o�� �m�� �c�h�]�h�� �^�h�k�e�•�^�g�b�p�v�d�b�o�� �i�j�h�p�_�^�m�j�Z�o���� �y�d�� �^�h��
�i�h�a�[�Z�\�e�_�g�h�€���k�d�e�Z�^�g�h�k�l�•�� �l�Z���[�Z�]�Z�l�h�€���a�Z���a�f�•�k�l�h�f���� �I�_�j�\�b�g�g�•�� �n�h�j�f�b�����y�d�•�� �\�•�g�� �\�•�^�d�j�b�\����
�f�Z�e�b���[�m�l�b���h�[�
�}�d�l�b�\�g�b�f�b�����y�d���p�_���\�e�Z�k�l�b�\�h���f�h�^�_�j�g�•�k�l�Z�f�����•���R�\�Z�j�p���i�b�k�Z�\���i�j�h���g�b�o���y�d��
�i�j�h���³�f�h�]�m�l�g�•�� �i�h�k�l�Z�l�•���� �s�h�� �[�m�^�m�x�l�v�� �k�\�•�l�  ́�>�����@���� �G�Z�k�i�j�Z�\�^�•�� �\�h�g�b�� �\�•�^�h�[�j�Z�`�Z�e�b��
�^�h�\�]�h�k�l�j�h�d�h�\�b�c���j�h�a�\�b�l�h�d���j�_�e�•�]�•�c�g�b�o���m�k�l�Z�g�h�\�h�d�����•���g�_���e�b�r�_���\���}�\�j�h�i�_�c�k�v�d�h�f�m���d�h�e�•����
�A�g�Z�c�^�_�g�• �i�•�^�� �q�Z�k�� �^�h�k�e�•�^�`�_�g�v�� �i�e�Z�g�b���� �i�h�^�•�[�g�•�� �^�h�� �l�b�o���� �s�h�� �[�m�e�b�� �k�l�\�h�j�_�g�•�� �m��
�k�\�•�^�h�f�h�k�l�•�� �\�b�^�Z�l�g�h�]�h�� �o�m�^�h�`�g�b�d�Z���� �g�Z�^�Z�\�Z�e�b�� �Z�j�o�•�l�_�d�l�m�j�g�b�c�� �•�� �\�b�^�b�f�b�c�� �\�b�]�e�y�^��
�e�x�^�y�f���� �y�d�•�� �\�•�^�\�•�^�m�x�l�v�� �j�_�e�•�]�•�c�g�•�� �]�j�h�f�Z�^�b���� �j�h�a�i�h�\�•�^�Z�e�b�� �i�j�h�� �\�a�Z�}�f�g�•�� �k�l�h�k�m�g�d�b��
�m�q�Z�k�g�b�d�•�\���a�•�[�j�Z�g�g�y���l�Z���a�Z�[�_�a�i�_�q�m�\�Z�e�b���f�•�k�p�_���^�e�y���j�h�a�d�j�b�l�l�y���[�h�`�_�k�l�\�_�g�g�h�]�h���� 

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

�I�_�j�r�b�c���•�a���i�e�Z�g�•�\���R�\�Z�j�p�Z��- �h�i�b�k�Z�g�b�c���g�b�f���y�d���³�k�\�y�l�_���d�h�e�h�  ́- �i�h�d�Z�a�m�}���\�•�\�l�Z�j����
�h�l�h�q�_�g�b�c�� �d�j�m�]�h�\�h�x�� �Z�j�o�•�l�_�d�l�m�j�h�x ���j�b�k�� 1) �>�����@���� �L�Z�d�b�c�� �i�e�Z�g�� �o�Z�j�Z�d�l�_�j�b�a�m�}��
�h�[�
�}�^�g�Z�g�m�� �]�j�h�f�Z�^�m���� �s�h�� �n�h�j�f�m�}�� �h�k�l�Z�l�h�q�g�m�� �}�^�g�•�k�l�v���� �K�Z�f�� �R�\�Z�j�p�� �i�b�k�Z�\�� �i�j�h��
�i�h�a�b�p�•�x���a�•�[�j�Z�g�b�o�� �l�Z�d�b�f�� �q�b�g�h�f�� �e�x�^�_�c���� �s�h���³�l�Z�d�� �f�b�� �[�m�^�_�f�h�� �a�•�[�j�Z�g�•�� �g�Z�\�d�h�e�h��
�=�h�k�i�h�^�Z�� �m�� �\�•�q�g�h�k�l�•� �́��� �I�e�Z�g�� �l�Z�d�h�`�� �g�Z�]�Z�^�m�}�� �[�Z�]�Z�l�h�� �p�_�g�l�j�Z�e�v�g�b�o�� �f�•�k�p�v�� �^�e�y��
�i�j�h�\�_�^�_�g�g�y�� �j�_�e�•�]�•�c�g�b�o�� �a�[�h�j�•�\�� �q�Z�k�•�\�� �K�l�h�m�g�o�_�g�^�`�Z�� �^�h �d�h�g�p�_�i�p�•�€�� �\�•�^�i�j�Z�\�e�_�g�g�y��
�}�\�o�Z�j�b�k�l�•�c�g�h�€���e�•�l�m�j�]�•�€���\���d�h�e�•�����y�d�m���i�j�h�i�Z�]�m�\�Z�e�b���m������ �k�l�h�e�•�l�l�•���g�_�h�d�Z�l�_�o�m�f�_�g�Z�l�b���� 

�K�l�Z�\�e�_�g�g�y���o�j�b�k�l�b�y�g���g�Z�[�Z�]�Z�l�h �d�j�Z�s�_���o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y���i�e�Z�g�h�f���³�\�•�^�d�j�b�l�h�]�h��
�d�h�e�Z�  ́ - �d�j�m�]�h�\�_�� �h�l�h�q�_�g�g�y�� �\�•�\�l�Z�j�y�� �a�� �\�b�j�•�a�Z�g�h�x�� �q�\�_�j�l�x ���j�b�k�� 2) �>�����@���� �;�m�^�•�\�e�y����
�a�Z�^�m�f�Z�g�Z���l�Z�d�b�f���q�b�g�h�f�����f�h�`�_���]�h�\�h�j�b�l�b �i�j�h���e�x�^�_�c���m���k�l�Z�g�•���h�q�•�d�m�\�Z�g�g�y�����i�j�h���k�\�•�l����
�\�•�^�d�j�b�l�b�c���^�e�y���g�_�k�d�•�g�q�_�g�g�h�k�l�•�����•���i�j�h���o�j�b�k�l�b�y�g�k�v�d�m���p�_�j�d�\�m�����s�h���\�•�^�d�j�b�\�Z�}�l�v�k�y���^�e�y��
�k�\�•�l�m�� �•�g�r�b�o�� �e�x�^�_�c���� �>�Z�\�g�y�� �l�j�Z�^�b�p�•�y�� �p�_�g�l�j�Z�e�v�g�b�o�� �i�e�Z�g�•�\�� �[�m�e�Z�� �i�•�^�l�j�b�f�Z�g�Z�� �\��
�d�h�g�p�_�i�p�•�€���k�d�e�_�i�•�g�g�y���i�j�h�k�l�h�j�m���g�Z�^���p�_�g�l�j�Z�e�v�g�h���j�h�a�f�•�s�_�g�b�f���\�•�\�l�Z�j�_�f���l�Z���g�Z�\�d�h�e�h��
�g�v�h�]�h���a���d�m�i�h�e�h�f���a���h�l�\�h�j�h�f���m���p�_�g�l�j�•���� 

�R�\�Z�j�p�� �h�i�b�k�Z�\�� �i�e�Z�g�� �[�m�^�•�\�e�•�� �l�Z�d�b�f�� �q�b�g�h�f�� �y�d���³�d�_�e�b�o�� �k�\�•�l�e�Z�  ́���j�b�k�� 3) [13]. 
�I�e�Z�g�� �i�h�\�b�g�_�g�� �[�m�\�� �\�d�e�x�q�Z�l�b�� �h�[�j�Z�a�� �e�x�^�k�l�\�Z�� �i�•�k�e�y�� �<�h�a�g�_�k�•�g�g�y�� �O�j�b�k�l�Z���� �Z��
�•�k�l�h�j�b�q�g�b�f�b�� �i�h�i�_�j�_�^�g�b�d�Z�f�b�� �n�h�j�f�b�� �[�m�^�•�\�e�•�� �[�m�e�b �d�m�i�h�e�b�� �\�•�a�Z�g�l�•�c�k�v�d�b�o�� �p�_�j�d�h�\��
�l�Z���p�_�j�d�h�\���[�Z�j�h�d�h�����1�k�l�h�j�•�y���l�j�b�\�Z�e�h�]�h���i�Z�e�h�f�g�b�p�l�\�Z���^�h���[�h�`�_�k�l�\�_�g�g�h�]�h���\�d�e�x�q�_�g�Z���\��
�i�e�Z�g���\�b�a�g�Z�q�Z�}�l�v�k�y�� �y�d���³�r�e�y�o��- �k�\�y�l�Z�� �i�h�^�h�j�h�`�  ́���j�b�k�� 4) �>�����@���� �<�b�l�y�]�g�m�l�b�c��
�i�j�y�f�h�d�m�l�g�b�d�� �i�e�Z�g�m�� �g�Z�]�Z�^�m�}�� �g�Z�c�q�Z�k�l�•�r�_�� �\�`�b�\�Z�g�_�� �j�•�r�_�g�g�y�� �n�h�j�f�b�� �o�j�Z�f�m�� �a�� �q�Z�k�•�\��
�K�l�Z�j�h�^�Z�\�g�v�h�]�h���/�]�b�i�l�m���q�_�j�_�a���]�j�_�p�v�d�b�c���I�Z�j�n�_�g�h�g�����g�Z���y�d�h�f�m���g�Z���n�j�b�a�•���a�h�[�j�Z�`�_�g�Z��
�k�\�y�l�d�h�\�Z�� �i�j�h�p�_�k�•�y���� �j�Z�g�g�v�h�o�j�b�k�l�b�y�g�k�v�d�•�� �[�Z�a�b�e�•�d�b�� �l�Z���� �g�Z�j�_�r�l�•���� �]�h�l�b�q�g�•�� �p�_�j�d�\�b����
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�a�Z�]�h�j�g�m�l�•�� �\�� �d�Z�j�d�Z�k�g�m�� �d�h�g�k�l�j�m�d�p�•�x���� �s�h�� �i�_�j�_�i�e�•�l�Z�}�l�v�k�y�� �\�� �k�d�e�_�i�•�g�g�•���� �y�d�� �j�m�d�b�� �\��
�f�h�e�b�l�\�•���� 

 

 
 

�J�b�k�� �������J�m�^�h�e�v�n���R�\�Z�j�p�����i�_�j�r�b�c���i�e�Z�g����
���K�\�y�s�_�g�g�_���d�h�e�h�� 

�J�b�k�� �������J�m�^�h�e�v�n���R�\�Z�j�p�����^�j�m�]�b�c���i�e�Z�g�� 
���<�•�^�d�j�b�l�_���d�h�e�h�� 

 
 

�J�b�k�� �������J�m�^�h�e�v�n���R�\�Z�j�p�����l�j�_�l�•�c���i�e�Z�g�� 
���Q�Z�r�Z���k�\�•�l�e�Z�� 

�J�b�k�� �������J�m�^�h�e�v�n���R�\�Z�j�p�����q�_�l�\�_�j�l�b�c���i�e�Z�g�� 
�©�>�h�j�h�]�Z��- �k�\�y�l�Z���i�h�^�h�j�h�` 

 
�M�� �i�e�Z�g�•���� �y�d�b�c�� �g�Z�a�b�\�Z�}�l�v�k�y���³�l�_�f�g�Z�� �q�Z�r�Z��- �k�\�y�s�_�g�g�b�c�� �\�b�k�l�m�i� �́��� �h�^�g�Z�� �a��

�d�h�j�h�l�r�b�o�� �k�l�h�j�•�g�� �i�j�y�f�h�d�m�l�g�b�d�Z�� �i�_�j�_�l�\�h�j�_�g�Z�� �\�� �i�•�\�d�h�e�h���� �Z�� �\�b�k�l�m�i�Z�x�q�•�� �a�� �g�v�h�]�h��
�j�m�d�b���h�[�_�j�_�`�g�h���j�h�a�d�j�b�l�•�����l�Z�d���s�h���\���p�•�e�h�f�m���m�l�\�h�j�b�e�Z�k�y���i�Z�j�Z�[�h�e�Z ���j�b�k�� 5) [13]. 

�R�\�Z�j�p���[�Z�q�b�\���\�l�•�e�_�g�g�y���p�•�}�€���•�^�_�€���\���h�d�h�e�b�p�y�o���o�h�j�•�\���m���i�Z�e�h�f�g�b�p�v�d�b�o���]�h�l�b�q�g�b�o��
�p�_�j�d�\�Z�o���� �;�e�Z�g�d���� �i�•�^�]�h�l�h�\�e�_�g�b�c���R�\�Z�j�p�h�f���� �j�h�a�i�h�\�•�^�Z�\���i�j�h�� �e�x�^�_�c�����y�d�•�� �^�•�c�r�e�b���^�h��
�f�•�k�p�y�� �i�j�b�a�g�Z�q�_�g�g�y�� �l�Z�� �a�j�h�[�b�e�b�� �p�b�d�e�� �m�� �k�\�h�}�f�m�� �i�Z�e�h�f�g�b�p�v�d�h�f�m�� �f�Z�j�r�•����
�I�h�l�•�r�b�\�r�b���l�Z���i�•�^�d�j�•�i�b�\�r�b���\�•�\�l�Z�j�����c�h�]�h���i�h�\�_�j�g�m�e�b���m���k�\�•�l�����^�_���\�•�g���\�k�_���s�_���i�h�\�b�g�_�g��
�\�b�j�•�r�b�l�b���k�\�h�x���^�h�e�x���l�Z���[�h�j�h�l�b�k�y���a���€�€���[�•�^�Z�f�b�����<�•�\�l�Z�j�g�Z���k�l�•�g�Z�����s�h���i�j�h�k�l�y�]�Z�}���j�m�d�b��
�g�Z�^�� �p�•�e�h�x�� �p�_�j�d�\�h�x���� �[�m�e�Z���� �f�Z�[�m�l�v���� �g�Z�c�d�j�Z�s�b�f�� �•�a�� �i�h�k�l�j�•�e�•�\���� �i�j�_�^�k�l�Z�\�e�_�g�b�o��
�R�\�Z�j�p�_�f���•���m�k�i�•�r�g�h���\�b�d�h�j�b�k�l�Z�g�b�o���g�b�f���m���p�_�j�d�\�•���k�\�� �O�j�_�k�l�Z���m���;�h�l�j�h�i�•���� 
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�R�h�k�l�b�c���i�e�Z�g���i�j�_�^�k�l�Z�\�e�y�}���e�x�^�k�l�\�h�����s�h���k�l�h�€�l�v���i�j�y�f�h���i�•�^���g�Z�\�•�k�h�f���g�_�[�Z�����s�h�[��
�a�_�f�e�y�� �•�� �g�_�[�h�� �m�l�\�h�j�x�\�Z�e�b�� �}�^�g�•�k�l�v�� �h�[�
�}�^�g�Z�g�m�� �k�\�•�l�e�h�f���� �J�_�Z�e�v�g�•�k�l�v�� �•�� �g�_�j�_�Z�e�v�g�•�k�l�v����
�h�[�f�_�`�_�g�•�k�l�v���•���g�_�k�d�•�g�q�_�g�g�•�k�l�v���a�f�•�r�m�x�l�v�k�y���\���p�v�h�f�m���i�e�Z�g�•�����y�d���•�g�l�_�j�¶�}�j�b���[�Z�j�h�d�h�\�b�o��
�p�_�j�d�h�\���� �H�i�b�k�� �i�e�Z�g�m�� �y�d���³�k�\�•�l�e�h�\�h�]�h�� �k�d�e�_�i�•�g�g�y��- �k�\�y�s�_�g�g�h�€�� �i�h�\�g�h�l�b�  ́ �\�b�y�\�e�y�}����
�i�_�j�r�� �a�Z�� �\�k�_���� �f�_�l�Z�n�h�j�b�q�g�m�� �h�k�g�h�\�m�� �\�k�•�o�� �i�e�Z�g�•�\ ���j�b�k�� 6) [13]���� �<�h�g�b�� �[�m�e�b�� �g�_��
�l�_�h�j�•�}�x�� �q�b�� �n�•�e�h�k�h�n�•�}�x�� �n�h�j�f�b�� �p�_�j�d�\�b���� �y�d�� �p�_�� �f�h�`�g�Z�� �j�h�a�m�f�•�l�b���� �Z�� �Z�j�o�•�l�_�d�l�m�j�g�h�x��
�i�h�_�a�•�}�x���� �y�d�Z�� �j�h�a�[�b�\�Z�}�� �\�k�•�� �j�Z�p�•�h�g�Z�e�v�g�•�� �i�•�^�o�h�^�b�� �l�Z�� �\�•�^�d�j�b�\�Z�}�� �j�h�a�m�f�� �^�h��
�l�j�Z�g�k�p�_�g�^�_�g�l�g�b�o���^�`�_�j�_�e���n�h�j�f�b���� 

�K�v�h�f�b�c���i�e�Z�g�����y�d�b�c���h�i�b�k�m�}�l�v�k�y���y�d���³�p�•�e�b�c��- �\�_�k�v���q�Z�k� ,́ - �i�h�}�^�g�Z�\���m�k�•���i�e�Z�g�b���m��
�d�Z�j�l�b�g�m�� �`�b�l�l�y���� �s�h�� �j�h�a�\�b�\�Z�}�l�v�k�y���� �y�d�_�� �f�h�`�_�� �[�m�l�b�� �i�h�\�
�y�a�Z�g�_�� �a�� �^�h�e�_�x�� �O�j�b�k�l�Z����
�`�b�l�l�y�f�� �j�h�k�e�b�g�b�� �q�b�� �e�x�^�b�g�b���� �Z�e�_�� �l�Z�d�h�`�� �a�� �q�Z�k�h�f�� �^�h�[�b�� �q�b�� �i�h�j�Z�f�b��
�j�h�d�m ���j�b�k�� 7) �>�����@���� �R�\�Z�j�p�� �[�Z�q�b�\�� �l�Z�d�_�� �p�•�e�_�� �\�� �i�e�Z�g�m�\�Z�g�g�•�� �h�d�h�e�b�p�v�� �•�� �o�j�Z�f�m��
�k�\�� �I�_�l�j�Z���\���J�b�f�•�� 

 

 
 

�J�b�k�� �������J�m�^�h�e�v�n���R�\�Z�j�p�����i�¶�y�l�b�c���i�e�Z�g���� 
���L�_�f�g�Z���q�Z�r�d�Z��- �k�\�y�l�b�c���d�b�^�h�d 

�J�b�k�� �������J�m�^�h�e�v�n���R�\�Z�j�p�����r�h�k�l�b�c���i�e�Z�g�� 
���K�\�•�l�e�_���k�d�e�_�i�•�g�g�y��- �i�h�\�g�b�c���f�•�k�y�p�v�� 

 
 

�J�b�k�� �������J�m�^�h�e�v�n���R�\�Z�j�p�����k�v�h�f�b�c���i�e�Z�g�������P�•�e�•�k�g�•�k�l�v��- �k�h�[�h�j���m�k�•�o���q�Z�k�•�\�� 
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�I�e�Z�g�b���R�\�Z�j�p�Z���\�•�^�j�•�a�g�y�x�l�v�k�y�����i�_�j�r���a�Z���\�k�_�����h�[�j�Z�a�g�•�k�l�x�����g�_�i�_�j�_�\�_�j�r�_�g�h�x �\��
�f�h�^�_�j�g�•�a�f�•���� �s�h�� �i�h�e�y�]�Z�}�� �m�� �i�h�\�¶�y�a�m�\�Z�g�g�•�� �a�Z�i�j�h�i�h�g�h�\�Z�g�b�o�� �n�h�j�f�� �p�_�j�d�\�b�� �a��
�m�y�\�e�_�g�g�y�f�b�� �i�j�h�� �i�_�\�g�•�� �k�l�Z�g�b�� �`�b�l�l�y�� �O�j�b�k�l�Z�� �l�Z�� �c�h�]�h�� �i�h�k�e�•�^�h�\�g�b�d�•�\���� �;�m�^�•�\�e�•����
�a�Z�k�g�h�\�Z�g�•���g�Z���i�e�Z�g�Z�o���R�\�Z�j�p�Z�����y�d�[�b���\�h�g�b���n�m�g�d�p�•�h�g�m�\�Z�e�b�����[�m�e�b���[���]�h�e�h�\�g�b�f���q�b�g�h�f��
�k�i�h�k�h�[�h�f���� �\�•�^�i�h�\�•�^�g�b�f�� �j�h�[�h�l�Z�f�� �O�m�]�h�� �=�_�j�•�g�]�Z���� �\�� �y�d�h�f�m�� �a�h�\�g�•�r�g�y�� �n�h�j�f�Z��
�\�b�a�g�Z�q�Z�e�Z�k�y�� �^�•�y�e�v�g�•�k�l�x�� �l�Z�� �i�h�\�_�^�•�g�d�h�x���� �y�d�Z�� �g�Z�k�i�j�Z�\�^�•�� �\�•�^�[�m�\�Z�e�Z�k�y�� �\�k�_�j�_�^�b�g�•����
�R�\�Z�j�p���� �g�_�a�\�b�q�g�h�� �^�e�y�� �f�h�^�_�j�g�•�a�f�m���� �\�d�h�j�•�g�b�\�� �k�\�h�€�� �n�h�j�f�b�� �m�� �a�g�Z�q�_�g�g�y��
�o�j�b�k�l�b�y�g�k�v�d�h�€�� �\�•�j�b���� �•�� �l�_���� �s�h�� �\�•�g�� �k�l�\�h�j�b�\���� �[�m�e�h�� �k�i�j�h�[�h�x�� �i�h�\�
�y�a�Z�l�b�� �j�_�e�•�]�•�c�g�•��
�i�h�k�e�Z�g�g�y�� �a�� �j�_�^�m�d�l�b�\�g�h�x�� �l�Z�� �]�_�h�f�_�l�j�b�q�g�h�x�� �]�j�Z�f�Z�l�b�d�h�x�� �n�h�j�f���� �H�l�`�_���� �p�_�� �[�m�e�Z�� �[��
�f�h�^�_�j�g�•�k�l�k�v�d�Z���n�h�j�f�Z���l�j�Z�^�b�p�•�c�g�h�€���k�b�f�\�h�e�•�d�b [17]. 

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

�I�b�l�Z�g�g�y�� �d�j�Z�k�b�� �l�Z�� �k�b�f�\�h�e�•�d�b�� �i�h�k�l�Z�e�b�� �i�_�j�_�^�� �i�j�h�[�e�_�f�Z�f�b�� �f�Z�l�_�j�•�Z�e�•�\����
�d�h�g�k�l�j�m�d�p�•�€�� �l�Z�� �a�j�m�q�g�h�k�l�•�� �\�b�d�h�j�b�k�l�Z�g�g�y���� �R�e�_�^�_�j�� �i�j�b�i�m�k�d�Z�\���� �s�h�� �h�d�j�•�f�� �k�m�l�h��
�m�l�b�e�•�l�Z�j�g�b�o�� �\�b�f�h�]���� �y�d�•�� �\�•�^�i�h�\�•�^�Z�x�l�v�� �i�h�l�j�_�[�Z�f�� �i�Z�j�Z�n�•�y�g���� �[�m�^�•�\�e�y�� �p�_�j�d�\�b��
�\�b�d�h�g�m�}���l�Z�d�h�`���a�g�Z�d�h�\�m���n�m�g�d�p�•�x�����P�_�j�d�\�Z�����y�d���l�b�i���[�m�^�•�\�e�•�����a�Z�e�b�r�Z�}�l�v�k�y��- �g�Z���^�m�f�d�m��
�p�v�h�]�h�� �Z�\�l�h�j�Z��- �\�� �m�g�•�d�Z�e�v�g�b�o�� �k�l�h�k�m�g�d�Z�o�� �a�� �•�g�r�b�f�b�� �l�b�i�Z�f�b�� �[�m�^�•�\�_�e�v�� �m�� �f�•�k�v�d�•�c��
�k�i�h�j�m�^�•���� �\�� �y�d�•�c�� �\�h�g�Z�� �}���³�a�g�Z�d�h�f�� �•�� �k�b�f�\�h�e�h�f�� �g�_�[�_�k�g�b�o�� �j�_�q�_�c� �́��� �•�� �}���³�h�k�h�[�e�b�\�b�f��
�a�g�Z�d�h�f�� �i�Z�e�h�f�g�b�p�v�d�h�€�� �P�_�j�d�\�b�� �g�Z�� �A�_�f�e�•�� �•�� �\�•�^�h�[�j�Z�`�Z�}�� �P�_�j�d�\�m�� �•�k�g�m�\�Z�g�g�y�  ́ �g�Z��
�g�_�[�•�´ [7]. 

�I�j�b�k�m�l�g�•�k�l�v�� �o�j�Z�f�m�� �k�l�\�h�j�x�}�� �i�h�j�m�r�_�g�g�y�� �f�•�k�v�d�h�€�� �k�l�j�m�d�l�m�j�b�� �g�_�q�b�k�l�h�]�h�� �l�Z��
�g�_�j�_�e�•�]�•�c�g�h�]�h�� �`�b�l�l�y���� �³�p�_�� �k�\�y�s�_�g�g�Z�� �a�h�g�Z���� �l�_�f�_�g�h�k���� �h�[�e�Z�k�l�v���� �^�_�� �i�j�h�y�\�e�y�}�l�v�k�y��
�i�j�b�k�m�l�g�•�k�l�v���;�h�]�Z�����P�_���g�_���e�b�r�_ �i�_�j�_�j�b�\�Z�g�g�y���i�j�h�k�l�h�j�m�����Z�e�_���c���q�Z�k�m�����[�m�^�•�\�e�y���p�_�j�d�\�b��
�l�Z�� �}�\�o�Z�j�b�k�l�•�c�g�Z�� �i�j�b�k�m�l�g�•�k�l�v�� �h�[�¶�}�^�g�m�x�l�v�� �l�b�f�q�Z�k�h�\�_�� �a�� �\�•�q�g�b�f���� �f�Z�l�_�j�•�Z�e�v�g�•�k�l�v�� �a��
�^�m�o�h�\�g�•�k�l�x�����•�f�Z�g�_�g�l�g�_���a���l�j�Z�g�k�p�_�g�^�_�g�l�g�b�f�´ [14]. 

�G�Z�� �^�m�f�d�m�� �R�e�_�^�_�j�Z���� �p�_�j�d�\�Z�� �i�h�\�b�g�g�Z�� �[�m�l�b�� �f�•�k�p�_�f���� �y�d�_�� �\�b�d�e�b�d�Z�}�� �k�\�y�l�•�k�l�v����
�i�j�h�k�l�h�j�h�f���� �s�h���^�h�a�\�h�e�y�}�� �l�j�Z�g�k�p�_�g�^�_�g�l�g�•�k�l�v�� �•�� �\�•�^�d�j�b�\�Z�}�l�v�k�y�� �^�h��
�n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�]�h�� �\�b�f�•�j�m�� �e�x�^�k�v�d�h�]�h�� �•�k�g�m�\�Z�g�g�y��- �i�h�r�m�d�m�� �g�_�k�d�•�g�q�_�g�g�h�k�l�• [14]. 
�H�^�g�Z�d�� �k�e�•�^�� �a�Z�a�g�Z�q�b�l�b���� �s�h�� �p�y�� �m�f�h�\�Z�� �\�k�l�Z�g�h�\�e�_�g�Z���m�� �k�\�•�l�•���� �y�d�b�c�� �^�h�d�e�Z�\�� �\�_�e�b�d�b�o��
�•�g�l�_�e�_�d�l�m�Z�e�v�g�b�o�� �a�m�k�b�e�v�� �^�h�� �a�Z�i�_�j�_�q�_�g�g�y�� �^�m�o�h�\�g�h�]�h�� �•�k�g�m�\�Z�g�g�y�� �l�Z���\�•�^�f�h�\�b�� �\�•�^��
�m�k�•�}�€�� �f�_�l�Z�n�•�a�b�d�b���� �<�b�f�h�]�Z�� �i�j�h�� �l�_���� �s�h�[�� �[�m�^�•�\�e�y�� �[�m�e�Z�� �l�j�Z�g�k�p�_�g�^�_�g�l�Z�e�v�g�h�x���� �s�h�[��
�\�h�g�Z���i�_�j�_�\�b�s�m�\�Z�e�Z���a�\�b�q�Z�c�g�•���j�h�a�f�•�j�b���q�Z�k�m���•���i�j�h�k�l�h�j�m�����\�b�k�m�\�Z�}�l�v�k�y�����g�_�a�\�Z�`�Z�x�q�b��
�g�Z�� �a�Z�]�Z�e�v�g�h�i�j�b�c�g�y�l�•�� �f�_�g�l�Z�e�v�g�•�� �m�k�l�Z�g�h�\�d�b���� �y�d�•�� �•�]�g�h�j�m�x�l�v�� �l�Z�}�f�g�b�p�•�� �\�k�v�h�]�h��
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�•�k�g�m�\�Z�g�g�y���� �y�d�•�� �g�_�f�h�`�e�b�\�h�� �a�j�h�a�m�f�•�l�b�� �e�x�^�k�v�d�b�f�� �j�h�a�m�f�h�f���� �Z�� �h�l�`�_���� �l�Z�}�f�g�b�p�_�x��
�;�h�]�Z�� 

�K�f�•�e�b�\�_�� �[�Z�q�_�g�g�y�� �p�_�j�d�\�b���� �i�j�_�^�k�l�Z�\�e�_�g�_�� �R�e�_�^�_�j�h�f�� �y�d�� �[�m�^�•�\�e�y���� �y�d�Z�� �f�Z�}��
�\�b�c�l�b�� �a�Z�� �f�_�`�•�� �k�\�•�l�m�� �•�� �a�Z�[�_�a�i�_�q�b�l�b�� �i�h�q�Z�l�h�d�� �i�h�d�e�h�g�•�g�g�y�� �;�h�]�h�\�•���� �g�_�k�_�� �\�k�•�� �h�a�g�Z�d�b��
�\�•�^�o�h�^�m�� �\�•�^�� �i�j�h�}�d�l�•�\�� �a�� �f�h�^�_�j�g�•�k�l�k�v�d�b�f�b�� �i�_�j�k�i�_�d�l�b�\�Z�f�b�� �•�� �i�h�\�_�j�g�_�g�g�y�� �^�h��
�\�_�e�b�d�b�o���� �Z�e�_�� �f�b�g�m�e�b�o�� �•�� �g�_�f�h�`�e�b�\�b�o�� �^�e�y�� �\�•�^�j�h�^�`�_�g�g�y�� �^�m�o�h�\�g�b�o�� �l�j�Z�^�b�p�•�c���� �I�j�b��
�l�Z�d�h�f�m�� �i�•�^�o�h�^�•�� �p�_�j�d�h�\�g�•�� �k�i�h�j�m�^�b�� �}�� �g�_�� �l�•�e�v�d�b�� �l�j�Z�g�k�p�_�g�^�_�g�l�g�b�f�b���� �Z�e�_�� �c��
�k�Z�d�j�Z�f�_�g�l�Z�e�v�g�b�f�b���� �\�h�g�b�� �[�_�j�m�l�v�� �m�q�Z�k�l�v�� �m�� �i�j�h�p�_�k�Z�o�� �\�•�j�b���� �L�m�l�� �f�b�k�l�_�p�l�\�h�� �}��
�a�g�Z�j�y�^�^�y�f�� �;�h�]�Z���� �y�d�b�c�� �\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y���� �s�h�[�� �\�•�^�d�j�b�l�b�� �q�m�^�_�k�Z�� �k�i�Z�k�•�g�g�y���� �G�Z��
�p�v�h�f�m�� �i�h�e�y�]�Z�}�� �c�h�]�h�� �h�k�h�[�e�b�\�Z�� �d�h�j�b�k�g�•�k�l�v�� �^�e�y�� �e�x�^�k�v�d�b�o�� �a�m�k�b�e�v�� �h�o�h�i�b�l�b��
�[�h�`�_�k�l�\�_�g�g�•���l�Z�}�f�g�b�p�•�� 

�R�e�_�^�_�j�� �\�•�^�d�j�b�l�h�� �g�Z�k�e�•�^�m�\�Z�\�� �l�j�Z�^�b�p�•�x�� �k�\�� �1�h�Z�g�Z�� �>�Z�f�Z�k�d�b�g�Z���� �>�•�h�g�•�k�•�y��
�I�k�_�\�^�h-�:�j�_�h�i�Z�]�•�l�Z�����1�h�Z�g�g�Z���K�d�h�l�l�Z���?�j�•�m�]�_�g�Z���l�Z���L�h�f�m���:�d�\�•�g�k�v�d�h�]�h�����y�d�b�c���\�\�Z�`�Z�\����
�s�h�� �j�h�a�m�f�� �i�•�^�g�•�f�Z�}�l�v�k�y�� �^�h�� �k�i�h�]�e�y�^�Z�g�g�y�� �q�_�j�_�a�� �f�Z�l�_�j�•�Z�e�v�g�•�� �j�_�q�•���� �H�^�g�Z�d�� �i�b�l�Z�g�g�y��
�i�j�h���l�_�����y�d���p�•���[�Z�`�Z�g�g�y���f�h�`�m�l�v���[�m�l�b���j�_�Z�e�•�a�h�\�Z�g�•���\���k�m�q�Z�k�g�h�f�m���k�\�•�l�•�����i�h�\�_�j�l�Z�}�l�v�k�y����
�d�h�e�b�� �k�i�Z�^�d�h�}�f�g�•�k�l�v�� �m�� �\�•�^�g�h�\�e�_�g�g�•�� �l�j�Z�^�b�p�•�c�g�b�o�� �k�b�f�\�h�e�•�\�� �[�m�e�Z�� �\�l�j�Z�q�_�g�Z����
�<�•�^�i�h�\�•�^�v�� �=�h�n�f�Z�g�Z���� �E�h�j�_�g�p�_�j�Z���� �=�Z�f�[�_�j�Z�� �l�Z�� �R�e�_�^�_�j�Z�� �f�Z�c�`�_�� �•�^�_�g�l�b�q�g�Z���� �k�e�•�^��
�i�h�\�_�j�g�m�l�b�k�y�� �^�h�� �k�l�Z�j�b�o�� �k�b�f�\�h�e�•�q�g�b�o�� �l�j�Z�^�b�p�•�c�� �•�� �a�^�•�c�k�g�b�l�b�� �€�o�� �Z�d�l�m�Z�e�•�a�Z�p�•�x�� �a��
�^�h�\�•�j�h�x�� �^�h�� �g�_�a�g�b�s�_�g�g�h�€�� �^�h�\�]�h�\�•�q�g�h�k�l�•�� �\�d�e�Z�^�_�g�b�o�� �\�� �g�b�o�� �i�h�\�•�^�h�f�e�_�g�v����
�<�b�s�_�a�Z�a�g�Z�q�_�g�•�� �Z�\�l�h�j�b�� �g�Z�^�Z�x�l�v�� �h�k�h�[�e�b�\�h�]�h�� �a�g�Z�q�_�g�g�y�� �i�h�\�l�h�j�g�h�f�m�� �\�•�^�d�j�b�l�l�x��
�k�b�f�\�h�e�•�q�g�b�o���p�•�g�g�h�k�l�_�c�����i�j�b�l�Z�f�Z�g�g�b�o���h�j�•�}�g�l�Z�p�•�€���p�_�j�d�h�\�g�b�o���[�m�^�•�\�_�e�v�����l�Z���\�•�^�f�h�\�•��
�\�•�^�� �i�j�Z�d�l�b�d�b�� �k�\�y�l�d�m�\�Z�g�g�y�� �F�_�k�b�� �g�Z�\�i�j�h�l�b�� �g�Z�k�_�e�_�g�g�y���� �P�_�c�� �l�b�i�� �k�\�y�l�d�m�\�Z�g�g�y��
�[�h�]�h�k�e�m�`�•�g�g�y�� �i�j�b�a�\�h�^�b�l�v���� �g�Z�� �^�m�f�d�m�� �d�j�b�l�b�d�•�\�� �p�v�h�]�h�� �a�\�b�q�Z�x���� �^�h�� �g�Z�^�f�•�j�g�h�]�h��
�g�Z�]�h�e�h�r�_�g�g�y���g�Z���k�i�•�e�v�g�h�f�m���Z�k�i�_�d�l�•���e�•�l�m�j�]�•�€�����k�Z�f�_���l�h�f�m���\���g�v�h�f�m���i�_�j�_�\�Z�`�Z�}���^�m�f�d�Z��
�P�_�j�d�\�b�� �y�d�� �g�Z�k�Z�f�i�_�j�_�^�� �f�•�k�p�_�\�h�€�� �]�j�h�f�Z�^�b���� �H�j�•�}�g�l�Z�p�•�y�� �p�_�j�d�\�b�� �l�Z�� �d�_�j�•�\�g�b�p�l�\�h��
�k�\�y�s�_�g�b�d�h�f��ad orientem ���a�Z�� �k�o�•�^�g�b�f�� �h�[�j�y�^�h�f���� �f�h�]�e�b�� �i�h�\�_�j�g�m�l�b�� �E�•�l�m�j�]�•�x�� �^�h�� �€�€��
�d�h�k�f�•�q�g�h�]�h�� �l�Z�� �g�_�[�_�k�g�h�]�h�� �\�b�f�•�j�m���� �R�e�h�^�_�j�� �p�b�l�m�\�Z�\�� �m�� �p�v�h�f�m�� �d�h�g�l�_�d�k�l�•�� �k�e�h�\�Z��
�d�Z�j�^�b�g�Z�e�Z�� �J�Z�l�p�•�g�]�_�j�Z����� �́K�e�•�^�� �i�Z�f�
�y�l�Z�l�b���� �s�h�� �e�•�l�m�j�]�•�y�� �\�d�e�x�q�Z�}�� �d�h�k�f�h�k���� �s�h��
�o�j�b�k�l�b�y�g�k�v�d�Z�� �e�•�l�m�j�]�•�y�� �}�� �d�h�k�f�•�q�g�h�x�� �e�•�l�m�j�]�•�}�x���� �M �g�•�c�� �f�b�� �f�h�e�b�f�h�k�v�� �•�� �k�i�•�\�Z�}�f�h�� �\��
�a�e�Z�]�h�^�•�� �a�� �m�k�•�f�Z�� �©�g�_�[�_�k�g�b�f�b���� �a�_�f�g�b�f�b�� �l�Z�� �i�•�^�a�_�f�g�b�f�b�� �•�k�l�h�l�Z�f�b�  ́ ���N�e�i�� �������������� �f�b��
�i�j�b�}�^�g�m�}�f�h�k�v���^�h���i�•�k�g�•���i�h�o�\�Z�e�b�� �y�d�m���\�b�d�h�g�m�x�l�v���k�h�g�p�_���l�Z���a�h�j�• [16]. 

�I�h�^�•�[�g�m�� �\�i�_�\�g�_�g�•�k�l�v�� �\�b�y�\�b�\�� �R�e�_�^�_�j�� �m�� �f�h�`�e�b�\�h�k�l�•�� �•�g�l�_�j�i�j�_�l�Z�p�•�€�� �•�g�r�b�o��
�l�j�Z�^�b�p�•�c�g�b�o���k�b�f�\�h�e�•�\�����•�����k�e�•�^�m�x�q�b���\�d�Z�a�•�\�d�Z�f���d�h�g�]�j�_�k�m���K�Z�d�j�h�k�Z�g�d�l�m�f�Z�����s�h���³�g�h�\�•��
�n�h�j�f�b�� �i�h�\�b�g�g�•�� �h�j�]�Z�g�•�q�g�h�� �\�b�g�b�d�Z�l�b�� �a�� �m�`�_�� �•�k�g�m�x�q�b�o�� �n�h�j�f� �́��� �\�•�g�� �a�Z�i�j�h�i�h�g�m�\�Z�\��
�a�\�_�j�g�m�l�b�k�y���^�h���g�_�a�e�•�q�_�g�g�b�o���f�_�l�Z�n�h�j�����s�h���f�•�k�l�y�l�v�k�y���m���K�\�y�l�h�f�m���I�b�k�v�f�•���Z�[�h���d�h�e�b-
�g�_�[�m�^�v�� �j�Z�g�•�r�_�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�e�b�� �m�� �k�Z�d�j�Z�e�v�g�•�c �Z�j�o�•�l�_�d�l�m�j�•���� �³�L�Z�d�•�� �h�[�j�Z�a�b���� �y�d��
�³�K�\�y�l�Z���]�h�j�Z�  ́�•�a���I�k�Z�e�l�b�j�y�����j�Z�c�k�v�d�b�c���/�j�m�k�Z�e�b�f���a���:�i�h�d�Z�e�•�i�k�b�k�Z���C�h�Z�g�Z�����e�h�g�h���>�•�\�b��
�F�Z�j�•�€�� �Z�[�h�� �l�•�e�h���O�j�b�k�l�Z���� �s�h�� �k�b�f�\�h�e�•�a�m�}�l�v�k�y�� �n�h�j�f�h�x�� �o�j�_�k�l�Z�����}�� �h�^�g�•�}�x�� �a���[�Z�]�Z�l�v�h�o��
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�k�l�j�m�d�l�m�j�g�b�o�� �f�_�l�Z�n�h�j���� �[�Z�]�Z�l�b�o�� �g�Z�� �a�g�Z�q�_�g�g�y�� �l�Z�� �Z�j�o�•�l�_�d�l�m�j�g�b�c�� �i�h�l�_�g�p�•�Z�e� ,́ - 
�g�Z�i�b�k�Z�\���6�F�K�O�R�H�G�H�U [14]. 

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

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

�K�Z�d�j�Z�e�v�g�b�o�� �i�j�h�k�l�•�j�� �o�j�Z�f�m�� �i�j�b�a�g�Z�q�_�g�b�c�� �g�_�� �e�b�r�_�� �^�e�y�� �e�x�^�k�v�d�h�]�h��
�\�b�d�h�j�b�k�l�Z�g�g�y�����Z���k�l�Z�}���q�Z�k�l�b�g�h�x���d�h�k�f�h�k�m�����a�Z�i�j�h�r�m�x�q�b���f�b�k�l�_�p�l�\�h���q�_�j�_�a���k�b�f�\�h�e�b��
�[�m�l�b�� �a�g�Z�d�h�f�� �;�h�`�h�€�� �k�e�Z�\�b�� �l�Z�� �a�g�Z�d�h�f�� �l�Z�}�f�g�b�p�•�� �O�j�b�k�l�Z�� �^�e�y�� �a�•�[�j�Z�g�h�€�� �]�j�h�f�Z�^�b����
�I�h�\�l�h�j�g�_�� �\�•�^�d�j�b�l�l�y�� �p�•�g�g�h�k�l�•�� �h�j�•�}�g�l�Z�p�•�€�� �g�Z�� �p�_�j�d�\�m�� �^�h�i�h�f�h�]�e�h�� �[�� �i�h�\�_�j�g�m�l�b��
�^�m�o�h�\�g�•�k�l�v�����y�d�Z���h�o�h�i�e�x�}���\�b�f�•�j���l�\�h�j�•�g�g�y�����K�d�e�Z�^�g�Z���^�h�e�y���f�b�k�l�_�p�l�\�Z���l�Z���k�b�f�\�h�e�m���\��
�•�k�l�h�j�•�€�� �k�Z�d�j�Z�e�v�g�h�€�� �Z�j�o�•�l�_�d�l�m�j�b�� �O�O �k�l�h�e�•�l�l�y�� �a�Z�e�b�r�Z�}�l�v�k�y�� �i�j�_�^�f�_�l�h�f�� �i�h�^�Z�e�v�r�b�o��
�^�h�k�e�•�^�`�_�g�v���l�Z���f�•�j�d�m�\�Z�g�v�� 
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Abstract 
Gnatiuk L ilii a, PhD in Architecture, Associate Professor, National Aviation 

University, Kyiv, Ukraine.  
The role of art and the meaning of the symbol in the formation of sacred space. 

The article analyzes the history of changes in the role of art and the meaning of 
the symbol in the formation of the sacred space of architecture, which is presented 
through the consideration of the symbolic understanding of material forms and 
objects in the traditional and modernist representation.  

The historical development of the concept of symbol and its representation in art 
and architecture is presented. The development of the aesthetic category of "beauty" 
in historical development is represented. 

Three theories of understanding the concepts of the symbol are considered: 
"traditional", "hegelian" and "cashier", which in the twentieth century had almost the 
same influence. The source of origin and interpretation of the content of the symbol 
in the sacred space is presented. 

The role of a person (artist and recipient) is analyzed, which is to read the 
revealed symbols and write them in language, myths or art in a way accessible to 
human resources. The phenomenon of perception in certain visible figures of objects 
is an expression of a more general situation, an expression of a certain type of views 
or collective beliefs. Symbols pointing out not to the sacred reality, but to certain 
intellectual tendencies, social situations or expressions of culture are singled out. 

Contradictions in the perception of sacred space and reading the symbolism of 
its content are considered. Religion, art, science, language are presented as forms of 
human thinking about reality with forms of epistemologically understandable symbol. 
The need to take into account the relationship between certain forms and messages 
that are transmitted through them in the formation of sacred space. 

There is also an attempt to adapt the principles of modernism to the needs of the 
formation of sacred space based on the concept of "seven plans" by Rudolf Schwartz, 
in which after the suspension of historical knowledge seeks the essence of the 
phenomenon, understood as its constant feature. 

Key words: formation; sacred space; sacred architecture; tradition; architectural 
modernism; symbol; art. 
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�:�d�l�m�Z�e�v�g�•�k�l�v�� �l�_�f�b�� �1�k�l�h�j�b�q�g�h�� �k�n�h�j�f�h�\�Z�g�Z�� �a�Z�[�m�^�h�\�Z�� �[�Z�]�Z�l�v�h�o�� �•�k�l�h�j�b�q�g�b�o��
�f�•�k�l�� �g�Z�c�q�Z�k�l�•�r�_�� �}�� �^�m�`�_�� �s�•�e�v�g�h�x�� �l�Z�� �d�h�f�i�Z�d�l�g�h�x���� �Z�� �l�Z�d�h�`�� �y�\�e�y�}�� �k�h�[�h�x��
�i�h�}�^�g�Z�g�g�y�� �i�j�h�l�b�e�_�`�g�b�o�� �n�m�g�d�p�•�c���± �[�m�^�m�q�b�� �i�Z�f�¶�y�l�g�b�d�h�f�� �f�b�g�m�e�h�]�h���� �\�h�g�Z��
�h�^�g�h�q�Z�k�g�h�� �k�l�Z�}�� �f�•�k�p�_�f�� �•�k�g�m�\�Z�g�g�y�� �k�m�q�Z�k�g�b�o�� �e�x�^�_�c���� �:�d�l�m�Z�e�v�g�•�k�l�v�� �^�h�k�e�•�^�`�_�g�g�y��
�^�b�d�l�m�}�l�v�k�y���� �a�� �h�^�g�h�]�h�� �[�h�d�m���� �k�l�Z�g�h�f�� �p�•�g�g�h�]�h�� �•�k�l�h�j�b�q�g�h�]�h�� �k�_�j�_�^�h�\�b�s�Z�� �f�•�k�l�Z��
�Q�_�j�g�•�\�p�•���� �Z�� �a�� �•�g�r�h�]�h�� �[�h�d�m���± �g�_�h�[�o�•�^�g�•�k�l�x�� �c�h�]�h�� �Z�d�l�b�\�g�h�]�h�� �•�� �i�h�\�g�h�p�•�g�g�h�]�h��
�\�d�e�x�q�_�g�g�y���\���k�m�q�Z�k�g�m���k�h�p�•�Z�e�v�g�h-�n�m�g�d�p�•�h�g�Z�e�v�g�m���k�l�j�m�d�l�m�j�m���� 

�:�g�Z�e�•�a�� �i�m�[�e�•�d�Z�p�•�c�� �l�Z�� �^�h�k�e�•�^�`�_�g�v�� �L�_�h�j�_�l�b�q�g�h�x�� �h�k�g�h�\�h�x�� �^�h�k�e�•�^�`�_�g�g�y��
�i�h�k�e�m�`�b�\�� �j�y�^�� �j�h�[�•�l���� �i�h�\�¶�y�a�Z�g�b�o�� �a�� �\�b�\�q�_�g�g�y�f�� �f�•�k�l�h�[�m�^�•�\�g�h�]�h�� �d�h�f�i�e�_�d�k�m��
�•�k�l�h�j�b�q�g�b�o���f�•�k�l�����K�����E�•�g�^�b�����:�����J�b�[�q�b�g�k�v�d�h�]�h���>���@�����G�����E�_�s�_�g�d�h���>���@�����1�����D�h�j�h�l�m�g���>���@��
�l�Z�� �•�g���� �:�� �l�Z�d�h�`�� �d�e�Z�k�b�n�•�d�Z�p�•�€�� �i�j�h�k�l�h�j�•�\�� �l�Z�� �€�o�� �n�m�g�d�p�•�c�� �a�Z�� �J���� �D�j�•�}�j�h�f�� �>�����@�� �l�Z��
�C�� �=�_�c�e�h�f���>���@�� 

�F�_�l�Z���i�m�[�e�•�d�Z�p�•�€���± �\�b�a�g�Z�q�b�l�b���l�_�j�f�•�g���©�\�g�m�l�j�•�r�g�v�h�d�\�Z�j�l�Z�e�v�g�b�c���i�j�h�k�l�•�j�ª���l�Z 
�i�j�h�\�_�k�l�b�� �•�k�l�h�j�b�q�g�b�c���Z�g�Z�e�•�a�� �k�l�Z�g�h�\�e�_�g�g�y�� �•�� �j�h�a�\�b�l�d�m�� �k�n�h�j�f�h�\�Z�g�b�o��
�\�g�m�l�j�•�r�g�v�h�d�\�Z�j�l�Z�e�v�g�b�o���i�j�h�k�l�h�j�•�\���f�•�k�l�Z���Q�_�j�g�•�\�p�•���a���\�b�a�g�Z�q�_�g�g�y�f���€�o���n�m�g�d�p�•�c�� 

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

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

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

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

�:�j�o�•�l�_�d�l�h�j�� �J�� �D�j�•�}�j�� �\�� �k�\�h�€�o�� �j�h�[�h�l�Z�o�� �a�� �f�h�j�n�h�e�h�]�•�€�� �f�•�k�v�d�h�]�h�� �i�j�h�k�l�h�j�m��
�\�b�a�g�Z�q�Z�\�� �\�g�m�l�j�•�r�g�•�� �i�j�h�k�l�h�j�b�� �•�k�l�h�j�b�q�g�b�o�� �d�\�Z�j�l�Z�e�•�\���� �y�d�� �a�Z�o�b�s�_�g�•�� �\�•�^�� �i�h�]�h�^�b�� �•��
�g�Z�\�d�h�e�b�r�g�v�h�]�h�� �k�_�j�_�^�h�\�b�s�Z�� �l�_�j�b�l�h�j�•�€���� �y�d�•�� �k�l�Z�\�Z�e�b�� �\�•�^�i�h�\�•�^�g�b�f�b�� �k�b�f�\�h�e�Z�f�b��
�i�j�b�\�Z�l�g�h�€���k�n�_�j�b���`�b�l�l�y���>�����@�� 

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

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



�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����8. 2020 
 

50 

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

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

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

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

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

�x �•�]�j�h�\�Z�� �l�Z�� �k�i�h�j�l�b�\�g�h-�h�a�^�h�j�h�\�q�Z�� �n�m�g�d�p�•�y���± �n�m�g�d�p�•�€���� �y�d�•�� �g�Z�c�q�Z�k�l�•�r�_��
�j�h�a�l�Z�r�h�\�m�x�l�v�k�y�� �g�Z�� �l�_�j�b�l�h�j�•�€���\�_�e�b�d�b�o�� �\�g�m�l�j�•�r�g�v�h�d�\�Z�j�l�Z�e�v�g�b�o��
�i�j�h�k�l�h�j�•�\�� �l�Z�� �\�b�d�h�j�b�k�l�h�\�m�x�l�v�k�y���� �y�d�� �f�_�r�d�Z�g�p�y�f�b�� �\�•�^�i�h�\�•�^�g�h�€�� �l�_�j�b�l�h�j�•�€����
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Annotation 
Vatamaniuk Nataliia, PhD student, Department of Information Technology in 

Architecture, KNUCA. 
Definition of the intra quarter spaces and their functions in the planning 

structure of historical cities. 
The article gives the definition of intra quarter spaces using the example of the 

historical city of Chernivtsi. The main functions of residential courtyards as elements 
of the urban planning structure are determined. 

�7�R�� �G�H�I�L�Q�H�� �W�K�H�� �F�R�Q�F�H�S�W�� �R�I�� �©�L�Q�W�U�D�� �T�X�D�U�W�H�U�� �V�S�D�F�H�ª���� �Z�H�� �F�D�Q�� �W�X�U�Q�� �W�R�� �V�H�Y�H�U�D�O�� �I�R�U�H�L�J�Q��
and domestic researchers, architects, city planners. For example, the theorist and 
architect A. Gutnov characterized the yard as a clearly fixed, closed space. 
Courtyards were connected by arches or through passages, forming a complex system 
of intra quarter spaces, which in some cases penetrated large areas of the city [3]. 

Architect R. Krier in his works on the morphology of urban space defined the 
interior spaces of historic quarters as protected from the weather and the environment 
of the territory, which became the appropriate symbols of the private sphere of 
life [12]. 

Summarizing all the above statements, we can give a general definition for 
�©�L�Q�W�U�D�� �T�X�D�U�W�H�U�� �V�S�D�F�H�V�ª���� �W�K�D�W�� �L�W�� �L�V�� �D�Q�� �L�Q�G�H�S�H�Q�G�H�Q�W���� �F�R�P�S�O�H�[-functional structure that 
provides communication: the house �± the courtyard �± urban areas. 

Exploring the intra quarters of the city of Chernivtsi, we can identify the 
following functions of the courtyards: 

�x insulating function, which serves as protection against unplanned intrusion of 
�©�V�W�U�D�Q�J�H�U�V�ª���R�U���Y�H�K�L�F�O�H�V���L�Q�W�R���W�K�H���\�D�U�G�� 

�x household function, which includes meeting the needs of residents of nearby 
houses; 

�x trade function, is the creation in the volumes of the first floors of various 
commercial premises; 

�x the function of communication, which plays a socio-psychological role of 
adaptation of residents to the urban environment; 

�x sanitary and hygienic function, including landscaping, the need for insolation, 
wind and snow protection of the courtyard, etc. 

�x  aesthetic function that provides visual comfort from objects of small 
architectural forms, landscaping (lawns, flower beds), murals on empty walls, 
etc. 

�x game function and sports and health function. 
Key words: historical quarter; intra quarter space; courtyard; Chernivtsi; 

UNESCO. 
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�k�l�j�m�d�l�m�j�•�� �a�Z�€�a�^�•�\�� �\�•�^�i�h�\�•�^�Z�e�b�� �€�o�� �_�d�k�l�_�j�¶�}�j�b���� �G�Z�y�\�g�•�k�l�v�� �\�h�j�•�l�� �i�h�k�_�j�_�^�b�g�•�� �n�Z�k�Z�^�m��
�[�m�^�•�\�e�•�� �Z�[�h�� �a�[�h�d�m�� �k�\�•�^�q�b�e�Z���� �s�h�� �a�Z�� �g�b�f�b�� �j�h�a�f�•�s�m�\�Z�\�k�y�� �r�b�j�h�d�b�c�� �g�Z�k�d�j�•�a�g�b�c��
�i�j�h�€�a�^�� �^�e�y�� �d�h�g�_�c�� �i�•�^�� �k�i�•�e�v�g�b�f�� �^�Z�o�h�f�� �•�a�� �`�b�l�e�h�f���� �i�j�h�l�_�� �[�_�a�� �k�l�_�e�•�� �g�Z�^�� �g�b�f�� �>������
�k�� 115 - 116]. 

�H�q�_�\�b�^�g�h�����s�h���d�h�j�q�f�b���a�Z���k�\�h�}�x���h�[�¶�}�f�g�h-�i�e�Z�g�m�\�Z�e�v�g�h�x���k�l�j�m�d�l�m�j�h�x���i�h�o�•�^�g�•��
�\�•�^�� �[�m�^�•�\�_�e�v�� �k�•�e�v�k�v�d�b�o �o�Z�l���� �Z�� �€�o�g�•�� �n�m�g�d�p�•�c�g�•���� �d�h�f�i�h�a�b�p�•�c�g�h-�^�_�d�h�j�Z�l�b�\�g�•�� �a�Z�k�h�[�b��
�[�m�e�b�� �^�h�k�b�l�v�� �k�d�j�h�f�g�b�f�b���� �H�l�`�_�����^�`�_�j�_�e�h�f�� �Z�j�o�•�l�_�d�l�m�j�g�h-�o�m�^�h�`�g�•�o�� �a�Z�k�h�[�•�\���^�e�y��
�\�b�d�h�j�b�k�l�Z�g�g�y�� �_�l�g�•�q�g�b�o�� �f�h�l�b�\�•�\ �\�� �k�m�q�Z�k�g�h�f�m�� �k�_�j�_�^�h�\�b�s�• �i�•�^�i�j�b�}�f�k�l�\��
�o�Z�j�q�m�\�Z�g�g�y �}�� �y�d�� �Z�j�o�•�l�_�d�l�m�j�Z�� �d�h�j�q�f���� �l�Z�d�� �•�� �`�b�l�e�h�\�Z�� ���m�d�j�Z�€�g�k�v�d�_�� �k�•�e�v�k�v�d�_�� �`�b�l�e�h��
�d�•�g�p�y���O�1�O���i�h�q�Z�l�d�m���O�O���k�l��). 

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

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

Adriana Gromnyuk , Candidate of Architecture, Assistant of the Department of 
Design and Architecture Fundamentals, Lviv Polytechnic National University. 

Inn as a ukrainian historical feature of catering establishment. 
The analysis of inn, as first catering companies, was performed in the present 

article. There were explored their planning, functional, typological and 
compositional features in the context of the tools search for the formation unique 
images and national identity of the environment of catering institutions. The main 
inn functions are highlighted as food and beverages consumption, accommodation 
service, administration, trading, social and cultural entertainment, warehousing etc. 

The building of the simplest inn was based on a planning type of the house 
�´�E�\���W�Z�R���K�D�O�Y�H�V�´���± consisted of two rooms that were divided by the hay: inns and 
accommodation were the one could stay over. The inn, in turn, was divided by a 
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wall into two parts: a tavern with counters and tables with benches. A type of inn 
were ones with drive-inns (drive-inn backyards). They were larger, with longer 
arcades that went deep through entire building. Later, a new type of inn appeared �± 
drive-in accommodation. Those differed from the normal inn by a larger number of 
rooms of various purposes, that were separated in groups according to their 
�S�X�U�S�R�V�H�V���� �7�K�H�V�H�� �L�Q�F�O�X�G�H�G�� �W�K�H�� �R�Z�Q�H�U�¶�V�� �I�D�P�L�O�\�� �D�F�F�R�P�P�R�G�D�W�L�R�Q�V���� �J�X�H�V�W�V�� �U�R�R�P�V����
utility rooms and a horse yard or covered stable. 

It was discovered that the taverns by their spatial and planning structure were 
derived from the buildings similar to countryside houses and their functional, 
decorative and compositional means were quite humble. Therefore, the source of 
architectural and artistic means for the ethnic motives use in the modern 
environment of catering establishments is both the inn architecture and housing 
mean (Ukrainian rural housing of the late XIX and early XX centuries). 

There were identified the main architectural and artistic means of using 
Ukrainian ethnic motifs in the architecture of modern interiors of catering 
establishments. 

Keywords: inn; drive-in accommodation; historical type of catering 
establishment; spatial planning structure; ethnic motives; means of the use of 
ethnic motives. 
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Analysis of the formation of intermediate recreational spaces of medical 
institutions. 

This article the formation of intermediate recreational spaces of medical 
institutions was studied. The purpose of the publication is to analyze scientific and 
practical research on the formation of intermediate recreational spaces based on 
facilities in medical institutions. And also to identify the features of their formation in 
the design of modern medical institutions. 

Analysis of prototypes of intermediate recreational spaces in Europe and the 
world has shown that they are widely used in medical institutions and are an 
important recreational component. That is why it is advisable to consider them as a 
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component of modern medical institutions and an important element of healthcare 
architecture. 

The analysis of the analogues allowed us to note that intermediate recreational 
spaces in modern medical institutions play a major role and performs important 
functions. Such functions as: recreational; ecological; economic; social; aesthetic; 
health; cultural; distributive. 

 The features of the formation of these elements were identified, on the basis of 
which the general functions of the formation of the considered spaces were identified. 
Based on this, the general means of their formation were determined and the main 
groups of structure-forming elements were identified, including the means of 
landscape design. The general elements of the formation of intermediate recreational 
spaces in medical institutions were identified: 

- head ones - with an active degree of pastime and a large area of space of a 
medical institution: reception halls, terraces and green roofs, patios, atriums, passage 
and winter intermediate spaces; 

- minor - of an average degree of saturation of pastime and an average area of 
the space of a medical institution (terraces, verandas, reception rooms, galleries, 
special chambers, spaces and corridors for waiting) 

- additional - with a minimum degree of pastime and a minimum area of hospital 
space, such as balconies, loggias, bay windows, ramps, ramps. 

The identified elements can be located both in the external and in the internal 
space of medical institutions, thereby forming not only the environment for pastime, 
but the planning and architectural-compositional structure of the object itself. 

Keywords: intermediate recreational spaces; medical institutions; hospital; 
shaping techniques; trends; landscaping. 
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�j�h�a�f�•�s�_�g�g�x�� �i�h�l�m�`�g�h�]�h�� �]�e�b�g�h�a�_�f�g�h�]�h�� �d�h�f�[�•�g�Z�l�m�� ���^�Z�l�Z�� �a�Z�k�g�m�\�Z�g�g�y - ���������� �j�•�d����
�k�d�e�Z�\�k�y�� �^�b�k�[�Z�e�Z�g�k�� �g�Z�k�_�e�_�g�g�y�� �•�a�� �a�g�Z�q�g�h�x�� �i�_�j�_�\�Z�]�h�x�� �q�h�e�h�\�•�q�h�]�h�� �g�Z�k�_�e�_�g�g�y����
�h�k�d�•�e�v�d�b�� �\�Z�`�d�_�� �\�b�j�h�[�g�b�p�l�\�h�� �i�h�l�j�_�[�m�\�Z�e�h�� �q�h�e�h�\�•�q�b�o�� �j�m�d���� �>�e�y�� �\�j�•�\�g�h�\�Z�`�_�g�g�y��
�^�_�f�h�]�j�Z�n�•�q�g�h�]�h�� �k�d�e�Z�^�m�� �g�Z�k�_�e�_�g�g�y�� �[�m�e�h�� �a�Z�i�j�h�_�d�l�h�\�Z�g�h�� �D�b�€�\�k�v�d�b�f�� �>�I�1-5 
�i�h�l�m�`�g�b�c�� �[�Z�\�h�\�g�h-�i�Z�i�_�j�h�\�b�c�� �d�h�f�[�•�g�Z�l���� �s�h�� �i�h�l�j�_�[�m�\�Z�e�h�� �i�_�j�_�\�Z�`�g�h�� �`�•�g�h�q�b�o��
�j�m�d���� �L�Z�d�b�c�� �i�•�^�o�•�^�� �^�h�a�\�h�e�b�\�� �\�j�•�\�g�h�\�Z�`�b�l�b�� �^�b�k�[�Z�e�Z�g�k�� �^�_�f�h�]�j�Z�n�•�q�g�h�]�h�� �k�d�e�Z�^�m��
�:�q�b�g�k�v�d�Z���� �S�h�� �k�l�h�k�m�}�l�v�k�y�� �D�j�b�\�h�j�•�`�`�y���� �l�h�� �k�e�•�^�� �a�\�_�j�g�m�l�b�� �m�\�Z�]�m�� �g�Z�� �l�_���� �s�h�� �g�Z��
�[�m�^�•�\�g�b�p�l�\�Z�� �i�•�^�i�j�b�}�f�k�l�\�Z�� �\�Z�`�d�h�€�� �•�g�^�m�k�l�j�•�€�� �i�_�j�_�f�•�s�Z�e�b�k�y�� �e�x�^�b�� �a�^�_�[�•�e�v�r�_�� �a��
�^�_�i�j�_�k�b�\�g�b�o�� �_�d�h�g�h�f�•�q�g�b�o�� �j�Z�c�h�g�•�\�� �J�Z�^�y�g�k�v�d�h�]�h�� �K�h�x�a�m���� �H�l�j�b�f�Z�\�r�b�� �j�h�[�h�l�m�� �l�Z��
�`�b�l�e�h���\�h�g�b���a�Z�d�j�•�i�e�x�\�Z�e�b�k�y���g�Z���g�h�\�h�f�m���f�•�k�p�•���i�j�h�`�b�\�Z�g�g�y�� 

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

Associate professor Zhitkova Natalia Kyiv National University of Construction 
and Architecture. 

The historical context of the formation of an enterprise with a strict 
technological regime. 

The study allows us to present the historical conditions for the emergence and 
development of enterprises of a rigid technological structure in the context of the 
socio-political processes of the post-war era in Ukraine, as well as to identify the 
potential opportunities for their modernization in modern conditions. A special place 
in the historical and architectural study of the formation of enterprises with a strict 
technological regime and a pronounced large-scale engineering infrastructure is 
occupied by metallurgical, petrochemical, coke-chemical, as well as heat and 
hydropower enterprises, and the like. It should be determined that today they for the 
most part do not meet the environmental requirements, run counter to the idea of 
consistency in the urban planning environment and generally need comprehensive 
modernization. The architecture of industrial enterprises was formed on the basis of 
typology, unification and modular coordination, as well as the open placement of a 
powerful engineering infrastructure, which ultimately formed a new aesthetics of 
industrial culture. Cooling towers, gas holders, chimneys, overhead pipelines, 
distribution blocks and power lines became the embodiment of the iconic system of 
aesthetics of the industrial period, an integral part of the image of an industrial 
enterprise and the industrial landscape of the then cities. In the aesthetics of the 
modern, we see that the romanticization of production in the 20th century (before the 
war and post-war times), which was reflected in the artistic images of painting, 
cinema and, thanks to the poeticization and heroization of the images of the working 
profession, a talented artistic interpretation of the production environment, and 
contributed to the formation of a positive attitude towards the new industrial 
aesthetics. 

Keywords: enterprise of a strict technological regime; urban planning 
environment; engineering infrastructure; industrial landscape; industrial aesthetics. 
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National University of Building and Architecture in Kyiv. 
Influence of baroque style on the architecture of wooden temples of pohorynya. 

In the complex process of formation, flourishing and decline of various artistic 
and stylistic trends in the centuries-old history of national architecture, a special place 
belongs to the Baroque, which has left a noticeable mark in most historical regions of 
Ukraine. Despite more than a century of research into this unique phenomenon, there 
are still many gaps in the identification of its impact on the architecture of various 
localities and historical types of buildings. These include, for example, the absence in 
the literature of any mention of Pohorynya - a kind of historical area in northwestern 
Ukraine, which was formed in the early Middle Ages on the basis of several separate 
principalities along the ancient Pohoryn path. The significance of this unique union of 
medieval city-states grows even more in view of the fact that in subsequent historical 
periods it also played an important role in the trade, economic and cultural life of 
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Ukraine and the surrounding areas of Belarus. Nevertheless, any purposeful studies of 
the peculiar building culture of Pohorin and, in particular, the identification of its 
inherent manifestations of the Baroque style are still missing. Based on this, as well 
as the special role of traditional temple building in ensuring the historical integrity 
and originality of national architecture, the study of this phenomenon should be 
limited to a comparative analysis of wooden temples of the eighteenth century in the 
region. The main difficulty of such research is the significant influence on the 
formation of building art. The burning of artistic and stylistic ideas and compositional 
techniques of the European Renaissance, which inevitably affected the architecture of 
the most common in the traditional cult construction of this region Volyn type of 
wooden temples. Nevertheless, it was in the architecture of these Renaissance 
buildings that, according to their original artistic and stylistic features, the influence 
of the Baroque style differed by perhaps the most consistent character and variety of 
forms. Particularly significant in this regard was the gradual formation on the basis of 
older temples with one centrally located top, much more complex in its compositional 
and structural solution of three-story buildings of the Volyn type. No less important 
in strengthening the Baroque features in the architecture of wooden temples 
Pohorynya was also the arrangement of additional folds in the structure of their 
chopped tops, which combined with increasing their height and increasing vertical 
proportions gave these buildings inherent in this style harmony and plastic 
expressiveness. And, finally, the last, perhaps the brightest, touch of the studied 
artistic and stylistic tendencies in the development of the Pohorin school of domestic 
temple building became characteristic of the monuments of the XVIII century 
baroque orientation of all, without exception, elements of interior and exterior decor 
from the complex shape and location of window openings to exquisite carved 
iconostasis. Summarizing the observations presented in the article, it can be noted 
that the appeal to the historical Pohorin in the context of studying the features of the 
Baroque style in the architecture of different regions of Ukraine allows to obtain a 
much broader and more holistic picture of the successive evolution of this 
extraordinary phenomenon. 

Keywords: style; Baroque; traditional; temple; architecture. 
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NOVOHISPANIC CONVENT ARCHITECTURE FROM THE 16th CENTURY  

 
Abstract: The article presents the results of a historical and architectural 

research, which aimed to reveal the main features of the architecture of Spanish 
monasteries in the sixteenth century, in particular to highlight elements of the 
ideology of the Spanish crown and the Catholic Church, promoted through 
architectural structures. The authors established the components of the architectural 
program and styles of the New Spanish monasteries of the 16th century, highlighted 
how the process of creative thinking of the future building and its construction took 
place, what materials were used.  

Key words: historical and architectural research; 16th century architecture; 
architecture of New Spanish monasteries; architectural program and styles in colonial 
Mexico. 
 

�3�U�R�E�O�H�P�•�V�� �I�R�U�P�X�O�D�W�L�R�Q�� �&�R�U�W�p�V�� �D�V�N�H�G�� �0�R�F�W�H�]�X�P�D���� �L�I�� �K�H�� �J�R�O�G�� �K�D�V���� �D�Q�G�� �K�H��
�D�Q�V�Z�H�U�H�G���� �³�,�� �G�R�´���� �³�6�H�Q�G�� �L�W�� �W�R�� �P�H�´���� �+�H�� �V�D�\�V���� �³�6�R�P�H�� �R�I�� �L�W���� �E�H�F�D�X�V�H�� �P�\�� �S�H�R�S�O�H�� �Dnd I 
�K�D�Y�H�� �K�H�D�U�W�D�F�K�H���� �D�Q�G�� �G�L�V�H�D�V�H�� �W�K�D�W�� �F�D�Q�� �E�H�� �K�H�D�O�H�G�� �Z�L�W�K�� �L�W�´�� �>���@. This was the main 
movement for the conquest of Mexico. However, the fundamental reasons that was 
�D�U�J�X�H�G���E�\���W�K�H���3�R�S�H�����W�K�H���.�L�Q�J���D�Q�G���D�O�O���K�L�V���V�X�E�M�H�F�W�V�����Z�D�V���W�R���I�X�O�I�L�O�O���Z�L�W�K���W�K�H���&�K�U�L�V�W�•�V���W�D�V�N����
whi�F�K���Z�D�V���J�L�Y�H�Q���W�R���K�L�V���³�W�Z�H�O�Y�H�´���D�W���W�K�H���E�H�J�L�Q�Q�L�Q�J���R�I���W�K�H���&�K�U�L�V�W�L�D�Q���H�U�D�����³�*�R���\�H���L�Q�W�R���D�O�O��
�W�K�H���Z�R�U�O�G�����D�Q�G���S�U�H�D�F�K���W�K�H���J�R�V�S�H�O���W�R���H�Y�H�U�\���F�U�H�D�W�X�U�H�´���>���@�� 

The Franciscan friars, who observed the Spanish Renaissance Period, were 
believers of that too, they were eager to practice the same as in Spain, with such a 
mosaic of cultures, and points of view it was practically impossible to perform. 

Notwithstanding, the methods of good intentions, sanity and a proper treatment 
to indigenous people in the working environment and labor, not always were not 
consistent with the tenets of their religion. We know that up to 1550 there was forced 
labor that would be paid until the last quarter century. In this moment, by almost 
�H�[�S�O�L�F�L�W���L�Q�W�H�U�Y�H�Q�W�L�R�Q���R�I���)�U�D�\���%�D�U�W�R�O�R�P�p���G�H���O�D�V���&�D�V�D�V���L�Q���K�L�V��terrible discussions against 
�)�U�D�\�� �*�L�Q�p�V�� �G�H�� �6�H�S�~�O�Y�H�G�D���� �D�Q�� �D�W�W�H�P�S�W�� �W�R�� �F�U�H�D�W�H�� �D�� �S�D�L�G�� �Y�R�O�X�Q�W�H�H�U�� �Z�R�U�N�� �U�H�V�H�U�Y�D�W�L�R�Q��
appears [8]. 
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Because the transfer of materials was so expensive, there was determinations 
that did not affect the indigenous people at that time, much less to the friar desirous 
of disappearing all vestiges of idolatry and false religion. Then, they resorted to 
reusing the material that had already been used in works from the Prehispanic times. 
That was the case of the construction of the Franciscan church of Tlaxcala, in which 
�W�K�H���V�W�R�Q�H�V���R�I���W�K�H���I�D�o�D�G�H���K�D�G���E�H�H�Q���S�D�U�W���R�I���D���3�U�H�K�L�V�S�D�Q�L�F���W�H�P�S�O�H���� 

The friars chose places according to different natural characteristics in order to 
reduce the labor force; therefore, they settled in areas of high concentration of 
indigenous people and abundant appropriate materials for building. That was the 
�³�0�H�[�W�L�W�O�i�Q�´���]�R�Q�H���F�D�V�H���Z�K�H�U�H���*�H�R�U�J�H���.�X�E�O�H�U���V�D�\�V���W�K�D�W���W�K�H�U�H���Z�H���F�D�Q���I�L�Q�G���W�K�H���E�H�V�W���V�W�R�Q�H��
for construction from all over Mexico. Ixmiquilpan, Tula and Actopan were due to 
the enormous abundance of stone. Within the characteristics of these building 
materials we must point out that there was two types of stones that in the 16th century 
were the most used: tezontle (a porous, highly oxidized, volcanic rock) and the tecali 
(onyx), and in Tecamachalco, the black tezontle. 

The mexican tecali-onyx was plenty in the Prehispanic Mexico. It was a thin 
stone and it would become in a sumptuous substitute for window glass. Regarding to 
gluing materials, the limestone mortar was very expensive, �D�Q�G���W�K�D�W�•�V���Z�K�\���V�R�P�H�W�L�P�H�V��
they used a substitute. George Kubler (1986) says that as passive resistance the 
indigenous people began to use ash, causing the collapse of the vaults or the walls 
and they had to rebuilt them [3; 4]. Although to replace the lime, most of the time 
rammed earth and adobe coated with stone slab were used together with adobe and 
fodder (or straw) as an additive. Finally, the materials resources were simply 
circumstantial regarding the entire ideological foundation that the Spanish crown 
promoted through its mendicant orders. 

The purpose of this work is identify, how happened the process of creation, 
production and worship of the novohispanic convent architecture in the 16th century, 
highlighting the components of the architectural program and styles, as well as the 
elements �R�I�� �W�K�H�� �6�S�D�Q�L�V�K�� �F�U�R�Z�Q�•�V�� �D�Q�G�� �&�D�W�K�R�O�L�F�� �&�K�X�U�F�K�•�V�� �L�G�H�R�O�R�J�\�� �S�U�R�P�R�W�H�G�� �W�K�U�R�X�J�K��
architectural works. 

The main material. 
The philosophical-theological foundations of colonial art. The philosophical 

climate that prevailed at this period was the product of scholastic thinking that 
preached the utilitarian value of the piece of art, rather than artistic. This was pointed 
out by Saint Thomas in his writings. The works only served as transmitting objects 
for the moralizing messages of the church. 

Another cause that shaped New Spanish art was the fees emitted by the Council 
of Trent in its 25th session from 1563 regarding the production and worship of sacred 
images and summarized in four essential points applied to the sculpture and painting: 
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honesty in the representation of the images; absolute censorship for the unusual 
images and the superstitious implications; emphasis in the didactic function and 
symbolic value of the images. 

The most used books of the Bible for the realization of convent program were 
the ones where the paradise was discussed (Genesis); the revealed construction plans 
for the tabernacle and Solomon temple (Exodus); and the division of Israel tribes into 
�I�R�X�U���V�T�X�D�U�H�V���D�U�R�X�Q�G���W�K�H���7�D�E�H�U�Q�D�F�O�H�����1�X�P�E�H�U�V������ �,�W�•�V���S�R�V�V�L�E�O�H���What other sources were 
used too, like the Antiques of Flavio Josef (that includes a diligent description of 
Jerusalem Herodias Temple, where Jesus and his disciples used to gather); 
�&�R�Q�V�W�D�Q�W�L�Q�H�•�V�� �/�L�I�H�� �D�Q�G�� �7�K�H�� �(�F�F�O�H�V�L�D�V�W�L�F�D�O�� �+�L�V�W�R�U�\�� �R�I�� �(�X�V�H�E�L�X�V�� �3�D�P�S�K�L�O�X�V���� �Zith 
descriptions of the Holy Land churches. 

�&�R�Q�V�L�G�H�U�D�W�L�R�Q�� �I�R�U�� �W�K�H�� �U�H�Y�H�D�O�H�G�� �S�O�D�Q�� �I�R�U�� �6�R�O�R�P�R�Q�•�V�� �7�H�P�S�O�H�� �D�Q�G�� �U�H�S�U�H�V�H�Q�W�D�W�L�Y�H��
images from the militant church coherently intervened in the program of the convent 
as a building and also as part of the orientation that evangelization took. Frequently 
the construction friars were compared with Moses and Solomon or with the biblical 
artifices that put in motion the revealed plans, like Bezalel, Hiram and Zerubbabel. In 
second term, the presence of platforms protected by walls, battlements, buttresses 
crowned with modillions, of paths of round and of friezes full of shields, either low or 
with Christian emblems, Marians or the orders that finish off the walls of the 
churches, chapels inns and doorways of many convents or that are part of the 
compositions based on grotesques, respond to the defensive images of the militant 
church and drop repeated biblical antecedents. 

The indigenous people not always understood this profound reasons to build in 
this or that way, but they always followed the patterns of the Spanish alarifes and -
once in a while- �W�K�H�\�� �G�L�G�Q�•�W�� �I�R�U�J�R�W�� �W�R�� �F�R�Q�V�L�G�H�U�D�W�H�� �R�Q�� �W�K�R�V�H�� �Z�H�O�O-kept iconographic 
programs the appearance of one of their idols, of some of their symbols or one of 
their many cosmovisions that, curiously and inexplicably, matched withe the 
European proposals, but they had nothing to do with them and for that reason were 
accepted, before the innocent gaze of the friaries heroes. 

Traders and masters of works in the 16th century convent architecture. Viceroy 
Antonio de Mendoza kept among his belongings architecture books, which he always 
kept his notes. Perhaps in his eagerness to make New Spain a center of diffusion and 
reception of the art of that time, he always said that in all the territory there was no 
man capable of carrying out the great undertaking of building for prosperity. 

Truth is that since very early in New Spain circulated the great works of the 
European traders that had spread throughout the medieval and renaissance period. 
The earliest known news about sending architectural treaties dates from 1584, when 
the bookseller of Medina de Campo, Benito Boyer, send Diego Navarro Maldonado 
to Mexico, forty boxes of books that included two copies of Serlio among them. Two 
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copies of the Castilian translation of Leon de Bautista Alberti works were sent in 
1586. Three years later was sent to the Peru a special and spectacular consignment for 
its time, no less than three hundred copies with ten stamps each on about the designs 
and traces of the Royal Monastery el Escorial, for Juan de Herrera had requested 
�S�H�U�P�L�V�V�L�R�Q�� �W�R�� �V�H�O�O�� �K�L�V�� �Z�R�U�N�� �L�Q�� �W�K�H�� �,�Q�G�L�H�V���� �$�O�V�R�� �F�L�U�F�X�O�D�W�H�G���� �³�2�Q�� �$�U�F�K�L�W�H�F�W�X�U�H�� �E�\��
�9�L�W�U�R�Y�L�X�V���� �6�H�U�O�L�R�•�V�� �5�H�J�R�O�H�� �*�H�Q�H�U�D�O�L�� �G�L�� �$�U�F�K�L�W�H�W�W�X�U�D���� �$�O�E�H�U�W�L�•�V�� �'�H�� �U�H�� �D�H�G�L�I�L�F�D�W�R�U�L�D����
�'�L�H�J�R���6�D�J�U�H�G�R�•�V���0�H�G�L�G�D�V���G�H�O���5�R�P�D�Q�R�����W�K�D�W���L�V�����9�L�W�U�R�Y�L�X�V���´�� 

�7�K�H�V�H�� �V�R�X�U�F�H�V�� �S�O�X�V�� �R�W�K�H�U�� �Y�H�U�Q�D�F�X�O�D�U�� �P�D�Q�X�I�D�F�W�X�U�H�V���� �&�O�D�X�G�L�R�� �G�H�� �$�U�F�L�Q�L�H�J�D�•�V��
Imperial tumulus; architectural parties and diverse plans imported from all over 
Europe, were the works that fueled the learning and mastery of architects such as Don 
Toribio de Alcaraz, work supervisor during the Mendoza period; Diego Dias de 
Lisboa that arrived to New Spain in 1526, masonry teacher and master builder in the 
viceroyalty capital of 1531-1535; Rodrigo Pontesillas, artisan in the building of 
Mexico city (1527); Martin Sepulveda, master builder named by Cortes (cathedral 
and royal houses) of supplying the city [7]. 

To these illustrious men, we must add the members of the orders that were at the 
same time evangelizing friars, conciliators between ethnic groups, defenders of 
indigenous people against the Spanish and builders of true architectural wonders. 
�6�X�F�K���D�U�H���)�U�D�\���-�X�D�Q���G�H���6�D�Q���0�L�J�X�H�O�����D���)�U�D�Q�F�L�V�F�D�Q�����Z�K�R���Z�R�U�N�H�G���D�U�R�X�Q�G���W�K�H���0�L�F�K�R�D�F�i�Q��
zone; Fray Martin de Valencia, also a Franciscan, who worked in Oaxaca and 
Tlaxcala; Fray Juan de Alameda (OFM), who evangelized and erected temples 
around Huejotzingo, Tula and Huaquechula; Fray Francisco de Tembleque (OFM), 
who participated in the aqueduct of Zempoala to Otumba; Fray Diego de Martin de la 
�&�R�U�X�x�D���� �L�Q�� �7�]�L�Q�W�]�W�Xntzan; Fray Juan de San Miguel in Uruapan and Fray Juan de 
Sevilla, Fray Antonio de Roa in Meztitlan high mountain range; as well as Fray Pedro 
de Gante, who developed in the Mexico Valley. 

George Kubler [4] also considers what he calls entrepreneurs and that we 
consider as drivers of constructions among whom are: Pedro de Gante, Fray Juan de 
Alameda, Fray Jeronimo de Mendieta, Fray Alonso de la Veracruz, Fray Andres de 
Mata (he participated in the constructions of Actopan and Ixmiquilpan), Fray Vicente 
de Santa Maria, Fray Melchor de los Reyes among others. All of them collaborated in 
the magnanimous task of leaving for posterity the architectural wonders that we know 
�W�R�G�D�\���� �/�H�W�•�V�� �V�H�H�� �Z�K�D�W�� �W�K�H���R�U�L�J�L�Q�D�O���S�O�D�Q�� �R�I�� �W�K�H���D�U�F�K�L�W�H�F�W�X�U�D�O���S�D�U�W�\�� �Z�D�V�� �D�Q�G�� �Z�K�D�W�� �H�D�F�K��
thing worked for. 

Components of the architectural program. Firstly, it is common for the building 
as a citadel that stands on a natural or artificial mound (on occasions of prehispanic 
origin) with the ground leveled in one or more planes, ensuring a flat and rectangular 
surface clearly protected by thick walls, most of which are crenellations, that 
surround it. Access to the atrium, called in some documents as processional courtyard 
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or compass, can be triple, the main one being located to the west, in axis with the 
church main gate, and the other two, also in axis-oriented to the north and south, 
respectively. In general, the intersection of the axes was reserved for the atrial cross 
and each corner of the processional courtyard for a chapel inn, communicated 
through platforms delimited by trees or low walls. 

The eastern section of the great enclosure was dedicated to the church, the open 
chapel, which nave is the atrium itself, the baptistery, attached either to the church or 
to the convent doorway, the school for indigenous kids (sons of chieftains and 
principals) and the convent, where all the dependencies are developed around the 
cloister. The latter is accessed through a portico, more or less elaborated; which 
sometimes extends to into another portico area located at a right angle, commonly 
�F�D�O�O�H�G�� �W�K�H�� �S�L�O�J�U�L�P�•�V�� �S�R�U�W�L�F�R���� �7�K�H�� �O�D�Q�G�� �O�R�F�D�W�H�G�� �L�Q�� �W�K�H�� �U�H�D�U�� �S�D�U�W�� �R�I�� �W�K�H�� �F�K�X�U�F�K�� �D�Q�G�� �W�K�H��
convent was dedicated to the stable, the orchard and the cisterns. 

The church, generally a single nave without a transept, expresses through its 
volumetric solution a massive, grandiose and robust character. The walls are only 
broken with the reinforcing walls that in many Franciscan convents adds twelve; the 
parapet walk, as in the convents of Cuauhtinchan and Tepeaca; the upper friezes 
decorated with shields, clypeus or crosses, of which those of Cholula or Atlixco are 
an example; the modillions and the battlements exemplified in Actopan, Cholula, 
Tepeaca or Tula [10]. 

 In the convent architecture of the 16th century the question of the traditional 
liturgical orientation (east-west) played an important role, with the main doorway of 
the church to the east, and in accordance with the provisions in force since the 
Constantine era of the 4th century. However, the west doorway was not the only 
access to the interior of the church, since in most cases exists another one that opens 
to the north part of the atrium and one in the south that communicates with the 
cloister. 

The one nave church was characteristic of the evangelization; the main chapel 
and the presbytery, in the front of the church, were generally as wide as the nave -
according by the laws- but they were separated from it by a large main arch, called 
triumphal and at a higher level, by access stands. The lighting system was carried out 
by means of few and very high windows. Most of the early ceilings were made of 
wood -saddlebags or coffered ceilings, but given the flammability and susceptibility 
to deterioration, the vaulting, both barrel as ribbed, was adopted, always marking 
through design variants, the tripartite character of the church. 

The sacristy was placed in the presbytery, occasionally the baptistery was 
incorporated into it, and in some cases it functions as chapter house. The open chapel 
along with the poses points towards the solution of the needs of the cult on the 
outdoors in the occasions when the quota of the church was insufficient. 
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Lastly, if the convent has two floors, the ground floor was made of portico, 
lobby (which on occasions could have served as a chapter house), cloister, deep 
room, a refectory, kitchen, a pantry and other rooms; while the upper floor, strictly 
reserved to the friars, corresponds to cells, bookstore, direct access to the church 
choir, etc. Nevertheless, within these principles, the architectural patterns did not 
strictly adhere to a model, and the same happened with the styles so varied in this 
small span of architecture life in Mexico. 

Architectural styles. In Latin America, Renaissance art was manifested late, 
although with prominent Hispanic characters. Traditionally, this phase of architecture 
in the Hispanic world has been classified as plateresque���� �E�X�W�� �6�D�Q�W�L�D�J�R�� �6�H�E�D�V�W�L�i�Q��
(1985) says, such a designation is inaccurate and implies a certain pejorative sense 
[9]. The Protorenaissance was a common phenomenon in much of Europe because 
the general sources were Rome and Lombardy. The architects and decorators from 
the lake region spread not only in Italy but also in Spain, Germany and France, 
Russia, Poland, Austria, Bohemia and Hungary the decorative repertoire of the 
Quattrocento. This style would have a great diffusion in America. 

The Protorenaissance was inspired for the decorative repertoire in the 
anticlassical ornamental trend already existing in the Ancient times. Vitruvius stated it 
as follows���� �³�)�R�U�� �L�Q�V�W�D�Q�F�H���� �U�H�H�G�V�� �D�U�H�� �S�X�W�� �L�Q�� �W�K�H�� �S�O�D�F�H�� �R�I�� �F�R�O�X�P�Q�V���� �I�O�X�W�H�G�� �D�S�S�H�Q�G�D�J�H�V��
with curly leaves and volutes, instead of pediments, candelabra supporting 
representations of shrines, and on top of their pediments numerous tender stalks and 
volutes growing up from the roots and having human figures senselessly seated upon 
them; sometimes stalks having only half-length figures, some with human heads, 
others with the heads of animals. Such things do not exist and cannot exist and never 
�K�D�Y�H���H�[�L�V�W�H�G�´���>���@�� 

This heterodox ornamentation became fashionable in the fifteenth and sixteenth 
centuries, receiving the name of grotesque. Grotesque, in the hands of the Spanish, 
served to cover column shafts, pilasters, archivolts, friezes, panels, etc., generally 
presenting a composition a candelieri, in other words, starting from an axis or 
candlestick decorated with a series of vegetable elements, bugs or monstrous beings, 
already painted or in low reliefs. 

That return to the Ancient times that involved the Renaissance appears in the 
Ordinances of gilders and painters approved by the viceroy Luis de Velasco in 1577. 
In this document is established that the painters would be examined for their 
knowledge of the Roman, that is to say, about the Renaissance Art, which was a 
Rome ancient vocation [2]. 

The columns in a balustrade form appear not only in the 16th century, but 
�W�K�U�R�X�J�K�R�X�W�� �W�K�H�� �H�Q�W�L�U�H�� �Y�L�F�H�U�H�J�D�O�� �S�H�U�L�R�G���� �³�:�H�� �V�K�\�� �D�Z�D�\�� �I�U�R�P�� �G�H�V�L�J�Q�D�W�L�R�Q�´���� �V�D�\�V��
�6�H�E�D�V�W�L�i�Q���D�E�R�X�W��plateresque supports because the term lacks interest among Hispanic 
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American artists [9]. This art was spread through the Bookish Art, prints, cover 
books, engravings, paintings in altarpieces, book illustrations and drawings from 
Italy, France and Austria. Moreover, it became the outstanding language of the 
ornaments in the convent architecture of the 16th century, especially in Augustinian 
�F�R�Q�Y�H�Q�W�V���V�X�F�K���D�V���W�K�H���F�D�V�H���R�I���$�F�R�O�P�D�Q�����0�H�]�W�L�W�O�i�Q���D�Q�G���<�X�U�L�U�L�D�S�~�Q�G�D�U�R�� 

Another style was emerged within the Renaissance until it was personalized as 
an Anticlassical style. Two of the main characteristics were its relationships with 
nature and with classical antiquity. The Italian artist went to the ancient sources for 
the architectural, the figurative and the ornamental. The architectural was visible in 
the numerous ruins, which buildings Vitruvius had systematized. 

Nevertheless, after having found the goal of perfection that the Renaissance 
achieved during the two decades of the 15th century, the relationship that the artist 
had with antiquity and nature disappeared. The artist began to interpret them in an 
increasingly personal way and at this moment, the mannerism emerged. This style 
consisted in a series of principles, as the principle of duality, which was the most 
general and characteristic phenomenon and which in turn Rudolf Wittkower (1998) 
divides in three variants: double function, inversion and permutation [12]. 

To the head of the series should be the large doorway at the foot of the Actopan 
convent church that belongs to the architectural pleonasm of the double cover, clear 
contravention of the basic rules. So, one cover, the top one, it becomes a giant cover; 
for this reason the stretching or lengthening of the shafts is imposed according to the 
mannerist principles We have the same phenomenon of the double cover at the lateral 
entran�F�H���R�I���<�D�Q�K�X�L�W�O�i�Q���F�K�X�U�F�K�� 

The variant of the investment is needed to manifest a construction of more than 
one floor, so the orders of the shafts can change on the different floors highlighting 
the view from here to there and impending a joint view from bottom up. Masking was 
one of the mannerist principles that had the most diffusion in Latin America. Being 
mannerism a fundamentally contrived style, the simulation was one of their most 
used principles. The responsible for this phenomenon with mannerist implications 
was Palladio. He applied the front of a temple to a home residence; with this 
anticlassical transposition, the house acquired a magnificence that never had. 

From the entire phenomenon, that of corruption was the most prominent 
anticlassical effect. Due to the desire for novelty, licenses were introduced, both in 
the classical elements and in the syntax of these, which what the Renaissance started 
losing its exemplary character that had achieved. If Renaissance kept the balance of 
the equation support-weight, mannerism solved in favor of heaviness, which came to 
be a consecutive principle, showing some architectural compositions a characteristic 
dissonance. 



�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����8. 2020 
 

102 

The Mexican historian Elisa Vargas-Lugo (1986) in her work Las portadas 
�U�H�O�L�J�L�R�V�D�V�� �H�Q�� �0�p�[�L�F�R took care to organize the cover styles of the religious 
architecture and divided them in five groups: 

1. The primitive forms: they lack ornamental style, the most elemental and scarce 
style and not necessarily the older, where neither the door openings nor the choir 
window display any kind of decoration nor even in their jambs. 

2. The ones that present combinations in a hybrid way, meaning Tequitqui: style 
that includes medieval, mudejar and classical elements, many of them took from the 
covers and engravings of books. Professor John Ma Andrew called this art Tequitqui, 
term coined by Moreno Villa. 

3. The plateresque form: which we have talked about above and we will not 
abound for obvious reasons. 

4. Purist and herrerian forms: the humanistic art, the supreme elegancy, the 
�S�H�U�I�H�F�W�� �F�R�U�U�H�F�W�L�R�Q�� �D�Q�G�� �U�H�V�W�U�D�L�Q�W���� �,�W�¶�V�� �D�� �V�W�\�O�H�� �W�K�D�W�� �G�R�H�V�Q�•�W�� �D�G�P�L�W�V�� �L�Q�I�O�X�H�Q�F�H�V�� �I�U�R�P�� �D�Q�\��
other. 

5. The classicist or academic forms: the one that freely combines classicist forms, 
sometimes approaching to the plateresque style and sometimes to the purism style, 
but that is neither one thing or the other because it shows certain distortions and 
alterations that make it in some way mannered [11].  

Conclusions. Both in architecture and in the sculptural and pictorial 
manifestations of Mexico in the 16th century, stylistic affiliations can be found from 
Europe and western culture. If we tried to recover the properly indigenous 
contributions, maybe we should go to conceptual coincidences like the rite, the space, 
the sacred, and the fusion of nature with materials transformed by human being. 
However, certainly, with respect to the structures, the models, stylistic canons and 
architectural patterns the classical forms will continue to prevail in their bluntest 
sense, although giving rise to many variations as we demonstrated citing the work of 
Vargas-Lugo. 
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�d�•�e�v�d�•�k�l�v�� �d�Z�f�_�g�x���� �[�•�e�v�r�•�� �d�Z�f�_�g�•�� �l�Z�� �\�Z�e�m�g�b�� �\�b�o�h�^�b�e�b�� �g�Z�� �i�h�\�_�j�o�g�x�� �f�m�j�m�\�Z�g�g�y����
�^�j�•�[�g�•�r�b�f�b�� �d�Z�f�_�g�y�f�b�� �•�� �[�b�l�h�x�� �p�_�]�e�h�x�� �g�Z�� �j�h�a�q�b�g�•�� �a�Z�i�h�\�g�x�\�Z�e�Z�k�y�� �\�g�m�l�j�•�r�g�y��
�q�Z�k�l�b�g�Z���k�l�•�g�b�����J�b�k�� 1). 

 

 
�J�b�k�������� �N�j�Z�]�f�_�g�l�b�� �f�m�j�m�\�Z�g�g�y�� �p�_�j�d�\�b�� �K�i�Z�k�Z�� �g�Z�� �;�_�j�_�k�l�h�\�h�f�m���� �i�_�j�r�Z�� �q�\�_�j�l�v��
�O�1�1 �k�l�������m���D�b�}�\�•�� 

 
�H�^�g�•�}�x�� �a�� �g�Z�c�^�Z�\�g�•�r�b�o�� �\�•�^�h�f�b�o�� �g�Z�f�� �i�Z�f�¶�y�l�h�d�� �a�� �l�Z�d�b�f�� �f�m�j�m�\�Z�g�g�y�f�� �[�m�e�Z��

�>�_�k�y�l�b�g�g�Z�� �p�_�j�d�\�Z�� ��������-996 �j�j�������� �Z�� �l�Z�d�h�`�� �^�\�Z�� �i�Z�e�Z�p�b�� �d�•�g�p�y�� �O �k�l���� �i�h�j�m�q�� �•�a�� �g�_�x����
�l�Z�d�_�� �`�� �f�m�j�m�\�Z�g�g�y�� �}�� �m�� �d�b�€�\�k�v�d�b�o�� �i�Z�f�¶�y�l�d�Z�o�� �O�1���± �i�h�q�Z�l�d�m�� �O�1�1 �k�l�����± �K�h�n�•�c�k�v�d�h�f�m��
�k�h�[�h�j�•�����A�h�e�h�l�b�o���\�h�j�h�l�Z�o�����=�_�h�j�]�•�€�\�k�v�d�•�c���p�_�j�d�\�•�����M�k�i�_�g�k�v�d�h�f�m���k�h�[�h�j�•���c���L�j�h�€�p�v�d�•�c��
�g�Z�^�[�j�Z�f�g�•�c�� �p�_�j�d�\�•�� �I�_�q�_�j�k�v�d�h�]�h�� �f�h�g�Z�k�l�b�j�y���� �F�b�o�Z�c�e�•�\�k�v�d�•�c�� �p�_�j�d�\�•��
�<�b�^�m�[�b�p�v�d�h�]�h�� �f�h�g�Z�k�l�b�j�y���� �F�b�o�Z�c�e�•�\�k�v�d�h�f�m�� �A�h�e�h�l�h�\�_�j�o�h�f�m�� �k�h�[�h�j�•�� �l�Z�� �p�_�j�d�\�•�� �m��
�k�Z�^�b�[�•���:�d�Z�^�_�f�•�€���f�b�k�l�_�p�l�\�������H�^�g�•�}�x���a���h�k�l�Z�g�g�•�o���i�Z�f�¶�y�l�h�d���D�b�}�\�Z���a���f�m�j�m�\�Z�g�g�y�f���©�a�•��
�k�o�h�\�Z�g�b�f���j�y�^�h�f�ª���}���p�_�j�d�\�Z���K�i�Z�k�Z���g�Z���;�_�j�_�k�l�h�\�h�f�m�����i�_�j�r�Z���q�\�_�j�l�v���O�1�1 �k�l������������ �k�� 7 �±
���������� �M�� �d�b�€�\�k�v�d�b�o�� �i�Z�f�¶�y�l�d�Z�o�� �i�•�a�g�•�r�h�]�h�� �q�Z�k�m���± �p�_�j�d�\�Z�o�� �;�h�]�h�j�h�^�b�p�•�� �I�b�j�h�]�h�s�h�€��
(1130-�•���j�j�������l�Z���D�b�j�b�e�•�\�k�v�d�•�c������������-�• �j�j�������f�m�j�m�\�Z�g�g�y���i�h�j�y�^�h�\�_�����������k�� 19-21).  
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�J�b�k�� �������F�m�j�m�\�Z�g�g�y���^�Z�\�g�v�h�j�m�k�v�d�b�o���i�Z�f�¶�y�l�h�d���O�1���± �i�h�q�Z�l�d�m���O�1�1���k�l�h�e�•�l�v�� 
1, 2. �D�b�€�\���� �K�h�n�•�c�k�v�d�b�c�� �k�h�[�h�j���� �n�j�Z�]�f�_�g�l�b�� �f�m�j�m�\�Z�g�g�y�� �p�_�g�l�j�Z�e�v�g�h�€�� �Z�i�k�b�^�b����
3, 4. �D�b�€�\���� �a�h�e�h�l�•�� �\�h�j�h�l�Z���� ���� �G�h�\�]�h�j�h�^���� �=�_�h�j�]�•�€�\�k�v�d�b�c�� �k�h�[�h�j�� �X�j�•�}�\�Z�� �f�h�g�Z�k�l�b�j�y����
6. �Q�_�j�g�•�]�•�\�����K�i�Z�k�k�v�d�b�c���k�h�[�h�j�����n�j�Z�]�f�_�g�l���p�_�g�l�j�Z�e�v�g�h�]�h���\�_�j�o�m�� 

 
�H�d�j�•�f�� �D�b�}�\�Z���� �\�� �l�_�o�g�•�p�•�� �f�m�j�m�\�Z�g�g�y�� �©�a�•�� �k�o�h�\�Z�g�b�f�� �j�y�^�h�f�ª�� �k�i�h�j�m�^�`�_�g�•��

�i�Z�f�¶�y�l�d�b�� �O�1���± �i�h�q�Z�l�d�m�� �O�1�1�� �k�l�h�e�•�l�v�� �Q�_�j�g�•�]�h�\�Z�� ���K�i�Z�k�k�v�d�b�c�� �k�h�[�h�j������ �I�_�j�_�y�k�e�Z�\�Z��
���F�b�o�Z�c�e�•�\�k�v�d�Z�� �p�_�j�d�\�Z������ �G�h�\�]�h�j�h�^�Z�� ���K�h�n�•�c�k�v�d�b�c�� �k�h�[�h�j�� �l�Z�� �=�_�h�j�]�•�€�\�k�v�d�b�c�� �k�h�[�h�j����
���J�b�k���������� �������k������-�������� ���������������� �I�•�a�g�•�r�_���� �m�� �O�1�1���± �g�Z�� �i�h�q�Z�l�d�m�� �O�1�1�1�� �k�l���� �l�Z�d�_�� �f�m�j�m�\�Z�g�g�y��
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�h�^�g�h�q�Z�k�g�h���a���i�h�r�b�j�_�g�b�f�� �i�h�j�y�^�h�\�b�f�� �f�m�j�m�\�Z�g�g�y�f���i�j�h�^�h�\�`�m�x�l�v�� �a�Z�k�l�h�k�h�\�m�\�Z�l�b���m��
�^�_�y�d�b�o���i�Z�f�¶�y�l�d�Z�o���I�h�e�h�p�v�d�Z�����G�h�\�]�h�j�h�^�Z���•���K�f�h�e�_�g�k�v�d�Z���������k������������������������-95). 

 

 
 

�J�b�k�� ������ �N�j�Z�]�f�_�g�l�b�� �f�m�j�m�\�Z�g�g�y�� �M�k�i�_�g�k�v�d�h�]�h�� �k�h�[�h�j�m�� �I�_�q�_�j�k�v�d�h�]�h�� �f�h�g�Z�k�l�b�j�y����
1. �F�m�j�m�\�Z�g�g�y���k�l�•�g�b���•�a���a�Z�[�m�l�m�\�Z�g�g�y�f���•���h�l�\�h�j�h�f���\�•�^���^�_�j�_�\�¶�y�g�h�]�h���[�j�m�k�m�� 
 

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

�I�e�b�g�n�m�� �\�b�]�h�l�h�\�e�y�e�b�� �d�\�Z�^�j�Z�l�g�h�€���� �i�j�y�f�h�d�m�l�g�h�€�� �l�Z�� �e�_�d�Z�e�v�g�h�€�� �n�h�j�f�b����
�P�_�]�e�b�g�b�� �•�a�� �a�Z�h�d�j�m�]�e�_�g�b�f�b�� �Z�[�h�� �l�j�b�d�m�l�g�b�f�b�� �l�h�j�p�y�f�b�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�e�b�� �\��
�f�m�j�m�\�Z�g�g�•�� �i�m�q�d�h�\�b�o�� �k�l�h�\�i�•�\���� �i�•�e�y�k�l�j�•�\���� �g�Z�i�•�\�d�h�e�h�g�h�d�� �l�Z�� �i�h�j�_�[�j�b�d�Z���� �^�e�y��
�d�j�b�\�h�e�•�g�•�c�g�b�o�� �m�� �i�e�Z�g�•�� �q�Z�k�l�b�g�� �k�i�h�j�m�^�b�� ���Z�i�k�b�^���� �i�•�^�[�Z�g�g�b�d�•�\���� �\�b�d�h�j�b�k�l�h�\�m�\�Z�e�b��
�p�_�]�e�b�g�b�� �l�j�Z�i�_�p�•�}�i�h�^�•�[�g�h�€�� �n�h�j�f�b���� �L�h�\�s�b�g�Z�� �i�e�b�g�n�b�� �i�h�k�l�m�i�h�\�h�� �a�[�•�e�v�r�m�\�Z�e�Z�k�y��
�\�•�^�����������k�f���± �����k�f���g�Z�i�j�b�d�•�g�p�•���O���k�l�����± �g�Z���i�h�q�Z�l�d�m���O�1���k�l�����^�h�����������± ���������k�f���g�Z�i�j�b�d�•�g�p�•��
�O�1���± �g�Z�� �i�h�q�Z�l�d�m�� �O�1�1�� �k�l������ �o�h�q�Z�� �m�� �i�Z�f�¶�y�l�d�Z�o�� �l�h�]�h�� �q�Z�k�m�� �a�m�k�l�j�•�q�Z�}�l�v�k�y�� �\�_�e�b�d�Z��
�d�•�e�v�d�•�k�l�v�� �i�e�b�g�n�b �a�Z�\�l�h�\�r�d�b�� ������ �k�f���± 3.8 �k�f���� �l�Z�� �g�Z�\�•�l�v�� ������ �k�f���� �R�b�j�b�g�Z�� �k�f�m�]��
�j�h�a�q�b�g�m�� �f�•�`�� �\�b�k�l�m�i�Z�x�q�b�f�b�� �j�y�^�Z�f�b�� �i�e�b�g�n�b�� �m�� �d�b�€�\�k�v�d�b�o�� �i�Z�f�¶�y�l�d�Z�o�� �k�l�Z�g�h�\�b�l�v��
�\�•�^�������^�h���������k�f�����i�_�j�_�\�Z�`�g�h������-11 �k�f�� 

�I�•�k�e�y�� �l�h�]�h���� �y�d�� �[�m�e�h�� �k�i�h�j�m�^�`�_�g�h�� �k�l�j�•�q�d�h�\�•�� �n�m�g�^�Z�f�_�g�l�b���� �g�Z�� �€�o�g�•�c�� �i�h�\�_�j�o�g�•����
�\�d�j�b�l�•�c�� �r�Z�j�h�f�� �j�h�a�q�b�g�m���� �i�j�h�d�j�_�k�e�x�\�Z�e�b�� �d�h�g�l�m�j�b�� �k�l�•�g���� �M�� �^�Z�\�g�v�h�j�m�k�v�d�b�o��
�i�Z�f�¶�y�l�d�Z�o�� �D�b�}�\�Z�� �k�l�•�g�b�� �[�m�e�b�� �a�Z�\�l�h�\�r�d�b�� ���������± 1.3 �f���� �€�o�g�•�� �a�h�\�g�•�r�g�•�� �i�h�\�_�j�o�g�•��
�f�m�j�m�\�Z�e�b�k�y���a���i�e�b�g�n�b�����k�_�j�_�^�g�y���l�j�_�l�b�g�Z���a�Z�i�h�\�g�x�\�Z�e�Z�k�y���a�Z�[�m�l�m�\�Z�g�g�y�f���g�Z���j�h�a�q�b�g�•����
�:�j�d�b�����k�d�e�_�i�•�g�g�y���•���[�Z�g�•���k�i�h�j�m�^�`�m�\�Z�e�b�k�y���[�_�a���\�b�d�h�j�b�k�l�Z�g�g�y���d�Z�f�_�g�x��  

�J�h�a�q�b�g�� �a�Z�c�f�Z�\�� �^�h�\�h�e�•�� �a�g�Z�q�g�b�c�� �h�[�¶�}�f�� �m�� �f�m�j�m�\�Z�g�g�•���� �� �m�k�•�^�Z�g�g�y�� �c�� �\�b�k�b�o�Z�g�g�y��
�y�d�h�]�h�� �l�j�b�\�Z�e�h�� �i�j�h�l�y�]�h�f�� ��-���� �j�h�d�•�\���� �i�j�h�� �s�h�� �k�\�•�^�q�Z�l�v�� �i�e�Z�k�l�b�q�g�•�� �^�_�n�h�j�f�Z�p�•�€�� �Z�j�h�d��
�\�g�m�l�j�•�r�g�•�o�� �]�Z�e�_�j�_�c�� �K�h�n�•�c�k�v�d�h�]�h�� �k�h�[�h�j�m�� �O�1�� �k�l���� �m�� �D�b�}�\�•���� �A�� �f�_�l�h�x�� �a�Z�[�_�a�i�_�q�_�g�g�y��
�j�•�\�g�h�f�•�j�g�h�]�h�� �h�k�•�^�Z�g�g�y�� �d�h�g�k�l�j�m�d�p�•�c�� �k�i�h�j�m�^�b�� �•�� �m�g�b�d�g�_�g�g�y�� �^�_�n�h�j�f�Z�p�•�c��
�\�b�d�h�j�b�k�l�h�\�m�\�Z�e�b�k�y�� �^�_�j�_�\�¶�y�g�•�� �[�j�m�k�b-�i�h�\�¶�y�a�•���� �A�Z�a�\�b�q�Z�c�� �p�_�� �[�m�e�b�� �^�m�[�h�\�•�� �[�j�m�k�b��
�i�j�y�f�h�d�m�l�g�h�]�h�� �Z�[�h�� �d�\�Z�^�j�Z�l�g�h�]�h�� �i�_�j�_�j�•�a�m�� �a�•�� �k�l�h�j�h�g�h�x�� ����-20 �k�f���� �i�h�d�e�Z�^�_�g�•�� �\��
�f�m�j�m�\�Z�g�g�y�� �k�l�•�g���� �i�j�h�k�l�•�g�d�•�\�� �l�Z�� �k�l�h�\�i�•�\�� �m�� �i�h�i�_�j�_�q�g�h�f�m�� �•�� �i�h�a�^�h�\�`�g�v�h�f�m��
�g�Z�i�j�y�f�d�Z�o���� �A�¶�}�^�g�Z�g�•�� �g�Z�� �k�l�b�d�Z�o�� �•�� �i�_�j�_�o�j�_�k�l�y�o�� �\�j�m�[�d�Z�f�b���� �[�j�m�k�b�� �m�l�\�h�j�x�\�Z�e�b��
�a�Z�f�d�g�_�g�b�c�� �d�h�g�l�m�j�� �•�� �\�•�^�•�]�j�Z�\�Z�e�b�� �j�h�e�v�� �Z�j�f�Z�l�m�j�b���� �[�m�^�m�q�b�� �h�^�g�h�q�Z�k�g�h�� �•��
�i�j�h�l�b�k�_�c�k�f�•�q�g�b�f�� �a�Z�k�h�[�h�f���� �;�j�m�k�b-�i�h�\�¶�y�a�•�� �i�j�h�o�h�^�b�e�b�� �i�h�� �\�k�•�c�� �\�b�k�h�l�•�� �k�i�h�j�m�^�b�� �\��
�d�•�e�v�d�h�o�� �j�•�\�g�y�o���� �i�_�j�r�b�c�� �a�� �y�d�b�o�� �i�h�q�b�g�Z�\�k�y�� �\�� �h�k�g�h�\�•�� �k�l�•�g�����•�g�h�^�•�� �i�j�y�f�h�� �i�h�\�_�j�o��
�n�m�g�^�Z�f�_�g�l�•�\���� �^�Z�e�•�� �i�h�\�¶�y�a�•�� �i�j�h�o�h�^�b�e�b�� �g�Z�� �j�•�\�g�•�� �i�¶�y�l�� �Z�j�h�d�� �•�� �Z�j�d�h�\�b�o�� �h�l�\�h�j�•�\����
�h�k�l�Z�g�g�•�c���i�h�y�k���i�j�h�o�h�^�b�\���m���i�•�^�[�Z�g�g�b�d�m���p�_�g�l�j�Z�e�v�g�h�]�h���\�_�j�o�m���[�m�^�•�\�e�•���� 

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

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

 

 
 
�J�b�k�����������D�h�g�k�l�Z�g�l�b�g�h�i�h�e�v�����f�m�j�m�\�Z�g�g�y���p�_�j�d�\�b���A�_�c�j�_�d���>�`�Z�f�•�����O�1�1 �k�l���� 
 

�H�^�g�b�f�� �a�� �i�_�j�r�b�o�� �^�h�k�e�•�^�g�b�d�•�\�� �^�Z�\�g�v�h�j�m�k�v�d�h�€�� �Z�j�o�•�l�_�d�l�m�j�b���� �y�d�b�c�� �a�\�_�j�g�m�\��
�m�\�Z�]�m�� �g�Z�� �f�m�j�m�\�Z�g�g�y�� �d�b�€�\�k�v�d�b�o�� �i�Z�f�¶�y�l�h�d���� �[�m�\�� �G���;�j�m�g�h�\���� �y�d�b�c�� �\�b�k�e�h�\�b�\��
�i�j�b�i�m�s�_�g�g�y���� �s�h�� �f�m�j�m�\�Z�g�g�y�� �©�a�•�� �k�o�h�\�Z�g�b�f�� �j�y�^�h�f�ª�� �\�b�g�b�d�e�h�� �m�� �D�b�}�\�•���� �a�\�•�^�d�b��
�i�h�l�j�Z�i�b�e�h�� �^�h�� �D�h�g�k�l�Z�g�l�b�g�h�i�h�e�y���� �Z�� �a�]�h�^�h�f�� �i�h�r�b�j�b�e�h�k�y�� �\�� �Z�j�o�•�l�_�d�l�m�j�•��
�\�•�a�Z�g�l�•�c�k�v�d�b�o�� �i�j�h�\�•�g�p�•�c�� �l�Z�� �i�•�\�^�_�g�g�b�o�� �k�e�h�\�¶�y�g�� �������� �k�� 13 - ���������� �1�g�r�•�� �^�h�k�e�•�^�g�b�d�b��
�\�\�Z�`�Z�x�l�v���� �s�h�� �l�Z�d�Z�� �l�_�o�g�•�d�Z�� �f�m�j�m�\�Z�g�g�y�� �\�b�g�b�d�e�Z�� �\�� �D�h�g�k�l�Z�g�l�b�g�h�i�h�e�•�� �m�� �^�j�m�]�•�c��
�i�h�e�h�\�b�g�•�� �O �k�l������ �•�� �\�`�_�� �\�•�a�Z�g�l�•�c�k�v�d�•�� �f�Z�c�k�l�j�b�� �a�Z�k�l�h�k�m�\�Z�e�b�� �€�€�� �g�Z�� �[�m�^�•�\�g�b�p�l�\�•��
�>�_�k�y�l�b�g�g�h�€���p�_�j�d�\�b���m���D�b�}�\�•�����������k�� �����������������k�� �������������������k�� 258). 

�I�j�h�l�_���m���k�Z�f�h�f�m���D�h�g�k�l�Z�g�l�b�g�h�i�h�e�•�����K�l�Z�f�[�m�e�•�������g�_���a�\�Z�`�Z�x�q�b���g�Z���^�h�k�e�•�^�`�_�g�g�y����
�s�h���l�j�b�\�Z�x�l�v���^�_�k�y�l�b�e�•�l�l�y�f�b�����g�_�f�Z�}���i�Z�f�¶�y�l�h�d�����[�_�a�a�Z�i�_�j�_�q�g�h���^�Z�l�h�\�Z�g�b�o���i�_�j�•�h�^�h�f��
�i�•�k�e�y�� �������� �j������ �d�h�e�b�� �[�m�e�h�� �k�i�h�j�m�^�`�_�g�h�� �p�_�j�d�\�m�� �F�•�j�_�e�_�c�h�g���� �•�� �^�h�� �k�_�j�_�^�b�g�b�� �O�1 �k�l������
�d�h�e�b�� �[�m�e�h�� �i�h�[�m�^�h�\�Z�g�h�� �o�j�Z�f�� �K�\���� �=�_�h�j�]�•�y�� �\�� �F�Z�g�]�Z�g�Z�o�� ���f�•�`�� ���������� �•�� �������� �j�j�������� ��������
�k�� ���������� �������� �k�� ������������ �M�� �i�_�j�r�•�c�� �i�Z�f�¶�y�l�p�•�� �f�m�j�m�\�Z�g�g�y�� �i�h�j�y�^�h�\�_���� �m�� �k�m�[�k�l�j�m�d�p�•�y�o��
�^�j�m�]�h�]�h���o�j�Z�f�m���± �©�a�•���k�o�h�\�Z�g�b�f���j�y�^�h�f�ª�����J�b�k�� 5). 

�I�Z�f�¶�y�l�d�b�� �\�•�a�Z�g�l�•�c�k�v�d�b�o�� �i�j�h�\�•�g�p�•�c�� �l�h�]�h�� �i�_�j�•�h�^�m�� �l�Z�d�h�`�� �^�h�k�e�•�^�`�_�g�•��
�g�_�^�h�k�l�Z�l�g�v�h���� �q�Z�k�� �€�o�� �k�i�h�j�m�^�`�_�g�g�y�� �\�b�a�g�Z�q�Z�}�l�v�k�y�� �g�Z�� �i�•�^�k�l�Z�\�•�� �Z�g�Z�e�h�]�•�c���� �l�h�f�m��
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�i�j�h�k�e�•�^�d�m�\�Z�l�b�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �f�m�j�m�\�Z�g�g�y�� �©�a�•�� �k�o�h�\�Z�g�b�f�� �j�y�^�h�f�ª�� �m�� �<�•�a�Z�g�l�•�€�� �\�� �O���±
�O�1 �k�l���� �g�Z�� �^�Z�g�b�c�� �q�Z�k�� �g�_�f�h�`�e�b�\�h���� �<�� �•�k�l�h�j�•�€�� �\�•�a�Z�g�l�•�c�k�v�d�h�€�� �Z�j�o�•�l�_�d�l�m�j�b�� �k�_�j�_�^�b�g�Z��
�O�1 �k�l�����i�j�_�^�k�l�Z�\�e�_�g�Z���q�b�k�e�_�g�g�b�f�b���i�Z�f�¶�y�l�d�Z�f�b�����k�Z�f�_���l�h�^�•���i�h�r�b�j�x�}�l�v�k�y���f�m�j�m�\�Z�g�g�y��
�©�a�•�� �k�o�h�\�Z�g�b�f�� �j�y�^�h�f�ª���� �Z�e�_�� �g�_�� �\�� �D�h�g�k�l�Z�g�l�b�g�h�i�h�e�•���� �Z�� �m�� �p�_�g�l�j�Z�e�v�g�b�o�� �i�j�h�\�•�g�p�•�y�o��
�<�•�a�Z�g�l�•�€�����a�h�d�j�_�f�Z���� �m�� �i�Z�f�¶�y�l�d�Z�o�� �O�•�h�k�Z�� ���G�_�Z�� �F�h�g�•������ �K�Z�e�h�g�•�d�� ���o�j�Z�f�� �K�\���K�h�n�•�€������
�H�o�j�•�^�Z�� ���o�j�Z�f�� �K�\���K�h�n�•�€���� ���������� �k�� 247 - 249, 259 - ������������ �G�Z�c�j�Z�g�•�r�b�f�� �i�j�b�d�e�Z�^�h�f��
�l�Z�d�h�]�h�� �f�m�j�m�\�Z�g�g�y�� �m�� �\�•�a�Z�g�l�•�c�k�v�d�•�c�� �Z�j�o�•�l�_�d�l�m�j�•�� �g�Z�� �^�Z�g�b�c�� �q�Z�k�� �}�� �p�_�j�d�\�Z�� �I�Z�g�Z�]�•�€��
�O�Z�e�d�_�h�g�� �\�� �K�Z�e�h�g�•�d�Z�o���� �������� �j���� ���������� �k�� 254). �N�j�Z�]�f�_�g�l�b�� �f�m�j�m�\�Z�g�g�y�� �©�a�•�� �k�o�h�\�Z�g�b�f��
�j�y�^�h�f�ª�� �a�m�k�l�j�•�q�Z�x�l�v�k�y�� �m�� �]�j�_�p�v�d�b�o�� �i�Z�f�¶�y�l�d�Z�o�� �O�1�1���± �i�h�q�Z�l�d�m�� �O�1V �k�l�h�e�•�l�v����
�k�i�h�j�m�^�`�_�g�b�o���a���p�_�]�e�b���•���d�Z�f�_�g�x���\���l�_�o�g�•�p�•���©�F�O�R�L�V�R�Q�Q�H�ª�������������k�� 258 �± 260). 

 

 
 
�J�b�k���������J�m�€�g�b���:�g�l�•�]�h�g�•�����;�m�j�]�Z�k�����O�1-�O�1�1���k�l�����F�m�j�m�\�Z�g�g�y���©�a�•���k�o�h�\�Z�g�b�f���j�y�^�h�f�ª�� 

 
�<�� �O�1 �k�l���� �\�•�^�[�m�\�Z�}�l�v�k�y�� �j�h�a�d�\�•�l�� �i�j�h�\�•�g�p�•�c�g�b�o�� �f�•�k�l�� �<�•�a�Z�g�l�•�€���� �l�h�^�•�� �y�d�� �a�g�Z�q�_�g�g�y��

�k�Z�f�h�]�h�� �D�h�g�k�l�Z�g�l�b�g�h�i�h�e�y�� �a�f�_�g�r�m�}�l�v�k�y���� �I�j�b�� �p�v�h�f�m�� �j�h�a�\�b�l�h�d�� �j�_�f�•�k�g�b�q�h�]�h��
�\�b�j�h�[�g�b�p�l�\�Z�� �m�� �i�j�h�\�•�g�p�•�y�o�� �g�_�� �k�m�i�j�h�\�h�^�`�m�}�l�v�k�y�� �l�_�o�g�•�q�g�b�f�� �i�j�h�]�j�_�k�h�f�� �������� �k�� 135-
�������������L�b�f���q�Z�k�h�f���a�g�Z�q�g�•���h�[�k�y�]�b���[�m�^�•�\�g�b�p�l�\�Z�����y�d���g�h�\�h�]�h�����l�Z�d���•���j�_�d�h�g�k�l�j�m�d�p�•�c�g�h�]�h����
�s�h�� �j�h�a�]�h�j�g�m�e�h�k�y�� �m�� �i�j�h�\�•�g�p�•�c�g�b�o�� �f�•�k�l�Z�o���� �i�h�l�j�_�[�m�\�Z�e�b�� �\�_�e�b�d�h�€�� �d�•�e�v�d�h�k�l�•��
�j�h�[�•�l�g�b�d�•�\���� �J�h�a�i�h�\�k�x�^�`�_�g�g�y�� �f�m�j�m�\�Z�g�g�y�� �©�a�•�� �k�o�h�\�Z�g�b�f�� �j�y�^�h�f�ª�� �m�� �O�1�1 �k�l���� �[�m�e�h��
�a�m�f�h�\�e�_�g�_�� �l�b�f���� �s�h�� �l�Z�d�_�� �f�m�j�m�\�Z�g�g�y�� �i�j�h�k�l�_�� �m�� �\�b�d�h�g�Z�g�g�•���� �g�_�� �i�h�l�j�_�[�m�\�Z�e�h��
�\�b�k�h�d�h�d�\�Z�e�•�n�•�d�h�\�Z�g�b�o�� �i�j�Z�p�•�\�g�b�d�•�\�� �l�Z�� �[�m�e�h�� �_�d�h�g�h�f�•�q�g�•�r�_�� �a�Z�� �i�h�j�y�^�h�\�_��
�f�m�j�m�\�Z�g�g�y���� �h�k�d�•�e�v�d�b�� �a�g�Z�q�g�Z�� �q�Z�k�l�b�g�Z�� �j�h�a�q�b�g�m�� �•�� �a�Z�[�m�l�m�\�Z�g�g�y�� �k�_�j�_�^�g�v�h�€�� �q�Z�k�l�b�g�b��
�k�l�•�g�b���^�h�a�\�h�e�y�}���a�_�d�h�g�h�f�b�l�b���p�_�]�e�m�����J�b�k�� 6). 
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�H�q�_�\�b�^�g�h���� �s�h�� �l�b�i�� �f�m�j�m�\�Z�g�g�y�� �©�a�•�� �k�o�h�\�Z�g�b�f�� �j�y�^�h�f�ª�� �a�¶�y�\�b�\�k�y�� �\�g�Z�k�e�•�^�h�d��
�j�h�a�\�b�l�d�m�� �m�� �<�•�a�Z�g�l�•�€�� �^�Z�\�g�v�h�j�b�f�k�v�d�h�€�� �[�m�^�•�\�_�e�v�g�h�€�� �l�_�o�g�•�d�b�� �h�[�e�b�q�d�m�\�Z�g�g�y�� �[�_�l�h�g�m��
�d�Z�f�_�g�_�f���� �Z�� �i�•�a�g�•�r�_�� �p�_�]�e�h�x���� �A�Z�\�^�y�d�b�� �d�\�Z�^�j�Z�l�g�h�f�m�� �n�h�j�f�Z�l�m�� �p�_�]�e�b�� ���i�e�b�g�n�b����
�a�Z�]�e�b�[�e�_�g�•�� �j�y�^�b�� �€�€�� �a�Z�[�_�a�i�_�q�m�\�Z�e�b�� �i�_�j�_�\�¶�y�a�v�� �f�•�`�� �j�y�^�Z�f�b�� �f�m�j�m�\�Z�g�g�y�� �l�Z�� �f�•�p�g�_��
�a�q�_�i�e�_�g�g�y���•�a���a�Z�[�m�l�m�\�Z�g�g�y�f���\�k�_�j�_�^�b�g�•���k�l�•�g�b���� 

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

�<�\�Z�`�Z�l�b���� �s�h�� �l�Z�d�_�� �f�m�j�m�\�Z�g�g�y�� �f�Z�}�� �\�b�d�e�x�q�g�h�� �d�h�g�k�l�Z�g�l�b�g�h�i�h�e�v�k�v�d�_��
�i�h�o�h�^�`�_�g�g�y���� �^�h�k�l�Z�l�g�•�o�� �i�•�^�k�l�Z�\���� �g�Z�� �g�Z�r�� �i�h�]�e�y�^���� �g�_�f�Z�}���� �l�b�f�� �[�•�e�v�r�_���� �s�h��
�f�m�j�m�\�Z�g�g�y�� �©�a�•�� �k�o�h�\�Z�g�b�f�� �j�y�^�h�f�ª�� �\�b�o�h�^�b�l�v�� �a�� �m�`�b�l�d�m�� �\�� �D�b�}�\�•�� �\�`�_�� �g�Z�� �i�h�q�Z�l�d�m��
�O�1�1 �k�l������ �Z�� �a�]�h�^�h�f�� �•�� �\�� �•�g�r�b�o�� �^�Z�\�g�v�h�j�m�k�v�d�b�o�� �f�•�k�l�Z�o���� �l�h�^�•�� �y�d�� �m�� �\�•�a�Z�g�l�•�c�k�v�d�•�c��
�Z�j�o�•�l�_�d�l�m�j�•���O�1-�O�1�1�1���k�l�����l�Z�d�_���f�m�j�m�\�Z�g�g�y�����g�Z�\�i�Z�d�b�����g�Z�[�b�j�Z�}���i�h�r�b�j�_�g�g�y 
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�:�g�g�h�l�Z�p�b�y 
�E�h�]�\�b�g�� �G�Z�l�Z�e�b�y�� �=�j�b�]�h�j�v�_�\�g�Z���� �d�Z�g�^�b�^�Z�l�� �Z�j�o�b�l�_�d�l�m�j�u���� �^�h�p�_�g�l, 

�F�_�`�^�m�g�Z�j�h�^�g�u�c���?�\�j�h�i�_�c�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l. 
�H�k�h�[�_�g�g�h�k�l�b���d�b�j�i�b�q�g�h�c���d�e�Z�^�d�b���d�b�_�\�k�d�b�o���i�Z�f�y�l�g�b�d�h�\ �d�h�g�p�Z���O��- �g�Z�q�Z�e�Z��

�O�1�1���\�_�d�h�\. 
�<�� �k�l�Z�l�v�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y�� �h�k�h�[�_�g�g�h�k�l�b�� �d�e�Z�^�d�b�� �©�k�h�� �k�d�j�u�l�u�f�� �j�y�^�h�f�ª�� �\��

�d�b�_�\�k�d�b�o���i�Z�f�y�l�g�b�d�Z�o���d�h�g�p�Z���O���± �g�Z�q�Z�e�Z���O�1�1���\�_�d�h�\�����\���d�h�l�h�j�h�c���d�Z�`�^�u�c���\�l�h�j�h�c���j�y�^��
�i�e�b�g�n�u���g�_�k�d�h�e�v�d�h���a�Z�]�e�m�[�e�_�g���b���a�Z�d�j�u�l���k�l�j�h�b�l�_�e�v�g�u�f���j�Z�k�l�\�h�j�h�f�� 

�K�Z�f�u�f���j�Z�g�g�b�f���b�a�\�_�k�l�g�u�f���g�Z�f���i�Z�f�y�l�g�b�d�h�f �k���d�e�Z�^�d�h�c���©�k�h �k�d�j�u�l�u�f���j�y�^�h�f�ª��
�y�\�e�y�_�l�k�y�� �>�_�k�y�l�b�g�g�Z�y�� �p�_�j�d�h�\�v���� �\���l�Z�d�h�c�� �`�_�� �d�e�Z�^�d�_�� �[�u�e�b�� �\�h�a�\�_�^�_�g�u���i�Z�f�y�l�g�b�d�b��
�O�1 �± �g�Z�q�Z�e�Z���O�1�1�� �\�\������ �K�h�n�b�c�k�d�b�c�� �k�h�[�h�j���� �A�h�e�h�l�u�_�� �\�h�j�h�l�Z���� �F�b�o�Z�c�e�h�\�k�d�Z�y�� �p�_�j�d�h�\�v��
�<�u�^�m�[�b�p�d�h�]�h�� �f�h�g�Z�k�l�u�j�y���� �M�k�i�_�g�k�d�b�c�� �k�h�[�h�j�� �b�� �L�j�h�b�p�d�Z�y�� �g�Z�^�\�j�Z�l�g�Z�y�� �p�_�j�d�h�\�v��
�I�_�q�_�j�k�d�h�]�h �f�h�g�Z�k�l�u�j�y�����F�b�o�Z�c�e�h�\�k�d�b�c���A�h�e�h�l�h�\�_�j�o�b�c���k�h�[�h�j���b���g�_�d�h�l�h�j�u�_���^�j�m�]�b�_��
�a�^�Z�g�b�y���� �P�_�j�d�h�\�v�� �K�i�Z�k�Z�� �g�Z�� �;�_�j�_�k�l�h�\�h�f���� �i�h�k�l�j�h�_�g�g�Z�y�� �\�� �i�_�j�\�h�c�� �q�_�l�\�_�j�l�b�� �O�1�1�� �\������
�y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a�� �i�h�k�e�_�^�g�b�o�� �b�a�\�_�k�l�g�u�o�� �g�Z�f�� �d�b�_�\�k�d�b�o�� �i�Z�f�y�l�g�b�d�h�\�� �k�� �l�Z�d�b�f��
�l�b�i�h�f�� �d�e�Z�^�d�b���� �<�� �i�h�k�e�_�^�m�x�s�b�o�� �a�^�Z�g�b�y�o���± �p�_�j�d�\�y�o�� �;�h�]�h�j�h�^�b�p�u�� �I�b�j�h�]�h�s�_�c��
(1130-�_�� �]�]������ �b�� �D�b�j�b�e�e�h�\�k�d�h�c�� ����������-�_�� �]�]������ �d�e�Z�^�d�Z�� �i�h�j�y�^�h�\�Z�y���� �<�� �O�1���± �O�1�1�� �\�\���� �\��
�d�e�Z�^�d�_�� �©�k�h�� �k�d�j�u�l�u�f�� �j�y�^�h�f�ª�� �\�h�a�\�h�^�b�l�k�y�� �j�y�^�� �i�Z�f�y�l�g�b�d�h�\�� �\�� �Q�_�j�g�b�]�h�\�_����
�I�_�j�_�y�k�e�Z�\�_�����G�h�\�]�h�j�h�^�_���b���I�h�e�h�p�d�_�� 

�G�_�d�h�l�h�j�u�_�� �b�k�k�e�_�^�h�\�Z�l�_�e�b�� ���I���J�Z�i�i�h�i�h�j�l���� �I���<�h�d�h�l�h�i�m�e�h�k���� �i�h�e�Z�]�Z�x�l�����q�l�h��
�l�_�o�g�b�d�Z �d�e�Z�^�d�b�� �©�k�h�� �k�d�j�u�l�u�f�� �j�y�^�h�f�ª �\�h�a�g�b�d�e�Z�� �\�� �D�h�g�k�l�Z�g�l�b�g�h�i�h�e�_�� �\�h�� �\�l�h�j�h�c��
�i�h�e�h�\�b�g�_�� �O �\���� �b�� �\�b�a�Z�g�l�b�c�k�d�b�_�� �f�Z�k�l�_�j�Z�� �i�j�b�f�_�g�b�e�b�� �_�_�� �g�Z�� �k�l�j�h�b�l�_�e�v�k�l�\�_��
�>�_�k�y�l�b�g�g�h�c�� �p�_�j�d�\�b�� �\�� �D�b�_�\�_���� �H�^�g�Z�d�h�� �\�� �k�Z�f�h�f�� �D�h�g�k�l�Z�g�l�b�g�h�i�h�e�_�� �g�_�l�� �l�h�q�g�h��
�^�Z�l�b�j�h�\�Z�g�g�u�o���i�Z�f�y�l�g�b�d�h�\���k���g�Z�q�Z�e�Z���O���\�����^�h���k�j�_�^�b�g�u���O�1���\�\�������d�h�]�^�Z���[�u�e���\�h�a�\�_�^�_�g��
�o�j�Z�f�� �K�\���� �=�_�h�j�]�b�y�� �\�� �F�Z�g�]�Z�g�Z�o���� �d�e�Z�^�d�Z�� �d�h�l�h�j�h�]�h�� �©�k�h�� �k�d�j�u�l�u�f�� �j�y�^�h�f�ª���� �<�� �l�h�� �`�_��
�\�j�_�f�y�� �d�e�Z�^�d�Z�� �©�k�h�� �k�d�j�u�l�u�f�� �j�y�^�h�f�ª�� �\�� �O�1���± �O�1�1�� �\�\���� �i�h�e�m�q�Z�_�l�� �r�b�j�h�d�h�_��
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�_�� �\�� �p�_�g�l�j�Z�e�v�g�u�o�� �i�j�h�\�b�g�p�b�y�o�� �<�b�a�Z�g�l�b�b�� �Z�� �p�_�j�d�h�\�v�� �I�Z�g�Z�]�b�b��
�O�Z�e�d�_�h�g���\���K�Z�e�h�g�b�d�Z�o�����^�Z�l�b�j�m�_�f�Z�y�������������]�������y�\�e�y�_�l�k�y���k�Z�f�u�f���j�Z�g�g�b�f���i�Z�f�y�l�g�b�d�h�f��
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Specificities of the masonry technique of Kyivan monuments of the Xth the 
beginning of the XIIth centuries. 

The material presented above concerns the research of the concealed course 
technique used in Kyivan monuments of the Xth the beginning of the XIIth centuries 
and its origin.  

The concealed course technique presents the brickwork where the alternating 
brick courses are slightly recessed from the wall and covered by mortar, as a result, 
joints appear to be much thicker than they actually are.  

The earliest known monument where the concealed course technique that occurs 
in the Desyatynna church in Kyiv completed in 996, as well as the two palaces of the 
Xth c. nearby. The recessed brick technique is also used in Kyivan monuments of the 
XIth the beginning of the XIIth centuries: the St. Sophia Cathedral, the Golden Gate, 
�6�W���� �*�H�R�U�J�H�¶�V �&�K�X�U�F�K���� �6�W���� �0�L�F�K�D�H�O�¶�V�� �&�K�X�U�F�K�� �R�I�� �9�\�G�X�E�\�W�V�N�\�� �0�R�Q�D�V�W�H�U�\���� �W�K�H��
Assumption Cathedral and the Holy Trinity Gate Church of Pechersky Monastery, 
�6�W���0�L�F�K�D�H�O�¶�V���&�D�W�K�H�G�U�D�O���R�I���W�K�H Golden Domes and some other buildings. The Church 
of Our Savior at Berestove, completed in the first quarter of the XIIth century is the 
last known Kyivan monument with the concealed course technique. The following 
Kyivan monuments �± �W�K�H�� �&�K�X�U�F�K�� �R�I�� �2�X�U�� �/�D�G�\�� �3�\�U�R�K�R�V�K�F�K�D�� �����������¶s) and the St. 
�&�\�U�L�O�¶�V���&�K�X�U�F�K�������������¶�V�����K�D�Y�H���F�R�X�U�V�H�G���E�U�L�F�N���P�D�V�R�Q�U�\���� 

Apart from Kyiv the concealed course technique was used during the XIth - 
XIIth centuries in Chernihiv (the Cathedral of the Transfiguration), Pereyaslav 
(St. �0�L�F�K�D�H�O�¶�V���&�K�X�U�F�K������ �1�R�Y�J�R�U�R�G�����6�W���� �6�R�S�K�L�D���&�D�W�K�H�G�U�D�O���D�Q�G���6�W���� �*�H�R�U�J�H�¶�V���&�D�W�K�H�G�U�D�O��
�R�I���6�W�����*�H�R�U�J�H�¶�V���0�R�Q�D�V�W�H�U�\�����D�Q�G���3�R�O�R�W�V�N�����6�W�����6�R�S�K�L�D���&�D�W�K�H�G�U�D�O������ 

Bricks used in Kyivan monuments have their side dimensions 27 to 36 cm with 
prevailed dimensions 27 to 36 cm.  The thickness of bricks increased from 2.5 �± 3 cm 
at the end of the Xth �± the beginning of the XIth centuries to 3.5 �± 4.5 cm at the end 
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of the XIth �± the beginning of the XIIth centuries. The width of mortar strips between 
protruding brick courses varies from 9 to 12 cm.  

Walls in ancient Kyivan monuments were 1.1 to 1.3 meter thick. After the 
edifice was erected its outside and inside walls were covered with fine lime-and-
ceramic plaster.  

N. Brunov was the first scholar who noticed peculiar masonry technique used in 
Kyivan and several Byzantine monuments. He considered the concealed course 
technique first appeared in ancient Kyiv and then was adopted at Constantinople. 
Some other scholars (e.g. P. Rappoport and P. Vocotopoulos) agree that the technique 
is of Constantinopolitan origin in spite of the absence of the monuments built in 
concealed course technique, dating to the Xth c. The fact that no early dated 
examples have been found at Constantinople should be attributed to the lack of  
monuments to be dated between 920s, when the Myrelaion Church was erected and 
the middle of the XIth century when the monastery of St.George at Mangana was 
founded. 

The oldest dated example of the concealed course technique known up to now in 
�&�R�Q�V�W�D�Q�W�L�Q�R�S�O�H�� �L�V�� �V�X�E�V�W�U�X�F�W�X�U�H�� �R�I�� �W�K�H�� �6�W���� �*�H�R�U�J�H�¶�V�� �&�K�X�U�F�K�� �D�W�� �0�D�Q�Jana. The other 
monument with the concealed course technique is the Panaghia Chalkeon Church in 
Salonika, dated by 1028 and is consequently earlier by approximately twenty years 
than the earliest dated examples of the technique in Constantinople. A lot of 
Byzantine monuments with the recessed brickwork dating back to the XIth �± the 
XIIIth centuries could be found at Greece and Balkans. 

It is obvious that the concealed course technique originated in Byzantium as a 
result of development of Roman concrete facing of coursed brick. The technique was 
widely used in Byzantine provinces where brick was prevailing building material. 
Evidently the technique was developed already at the Xth century or even earlier, 
before it was adopted by ancient Kyivan builders. It appeared that concealed course 
technique could not be undoubtedly considered the hallmark of Constantinople but a 
widely spread medieval building practice.  

Keywords: concealed course technique; brick (plinth); lime-and-ceramic mortar; 
ancient Kyivan monuments; Byzantine monuments. 
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Comfort environment for human and updated normative regulation. 
The article explains the necessity to implement new methodological approaches 

to the establishment of regulatory support of the construction industry based on the 
parametric normalization method and defines the first priority steps towards 
regulatory framework reformation. 

A comfort environment is the main goal of architectural activities. However, in 
the majority of cases, this goal is implemented by overcoming various artificially 
created obstacles. One of the obstacles includes the current regulatory support that 
does not allow project designers to develop new interesting architectural and 
engineering solutions due to its content and excessive specification, as well as slows 
down the adoption of advanced technologies appearing in global designing and 
construction practice and entering the Ukrainian market. 

There is the way out. It is referred to the implementation of the parametric 
method for defining regulatory requirements, which will help project designers solve 
construction object creation issues unlike the current prescriptive (or administrative) 
method. The introduction of the parametric method means not only changes in 
approaches to the definition of regulatory requirements, but also fundamental changes 
in the whole structure of regulatory support. 

Keywords: regulatory base; construction; parametric method; prescriptive 
method; project designer; environment; comfort. 
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�p�_�g�l�j�Z�e�v�g�b�o�� �j�Z�c�h�g�•�\�� �\�_�e�b�d�b�o�� �f�•�k�l���� �P�_�c�� �i�j�h�p�_�k���� �i�_�j�_�f�•�s�_�g�g�y�� �g�Z�k�_�e�_�g�g�y�� �a��
�\�_�e�b�d�b�o�� �f�•�k�l�� �m�� �i�_�j�_�^�f�•�k�l�y���� �h�l�j�b�f�Z�\�� �g�Z�a�\�m�� �k�m�[�m�j�[�Z�g�•�a�Z�p�•�y���� �l�Z�� �g�Z�[�m�\�Z�}�� �\�k�_��
�[�•�e�v�r�h�€���i�h�i�m�e�y�j�g�h�k�l�•�����<�•�g���\�b�d�e�b�d�Z�g�b�c���l�b�f�b���n�Z�d�l�h�j�Z�f�b�����s�h���i�j�h�p�_�k�b���m�j�[�Z�g�•�a�Z�p�•�€��
�f�Z�x�l�v�� �y�d�� �i�h�a�b�l�b�\�g�•���� �l�Z�d�� �•�� �g�_�]�Z�l�b�\�g�•�� �f�h�f�_�g�l�b���� �H�l�`�_���� �\�Z�`�e�b�\�b�f�� �}�� �i�b�l�Z�g�g�y��
�i�h�r�m�d�m���l�Z�d�b�o���o�Z�j�Z�d�l�_�j�b�k�l�b�d���f�•�k�l�h�[�m�^�•�\�g�b�o���k�b�k�l�_�f�����y�d�•���[�m�e�b���[���i�j�b�\�Z�[�e�b�\�b�f���^�e�y��
�g�Z�k�_�e�_�g�g�y�� �a�� �f�_�l�h�x�� �i�h�^�Z�e�v�r�h�]�h�� �f�h�^�_�e�x�\�Z�g�g�y�� �i�j�h�p�_�k�•�\�� �i�_�j�_�f�•�s�_�g�g�y�� �e�x�^�_�c��
�\�•�^�i�h�\�•�^�g�h�� �^�h�� �i�h�r�m�d�m�� �[�•�e�v�r�� �d�h�f�n�h�j�l�g�b�o�� �l�_�j�b�l�h�j�•�c�� �i�j�h�`�b�\�Z�g�g�y���� �l�Z�� �k�l�\�h�j�_�g�g�y��
�m�f�h�\���i�j�b�\�Z�[�e�b�\�h�k�l�•���g�Z���h�d�j�_�f�h���\�b�^�•�e�_�g�b�o���l�_�j�b�l�h�j�•�y�o���� 

�:�g�Z�e�•�a�� �h�k�l�Z�g�g�•�o�� �^�h�k�e�•�^�`�_�g�v�� �l�Z�� �i�m�[�e�•�d�Z�p�•�c���� �J�h�a�\�b�l�h�d�� �f�•�k�l�h�[�m�^�•�\�g�b�o��
�k�b�k�l�_�f���f�Z�}���\�b�k�h�d�m���Z�d�l�m�Z�e�v�g�•�k�l�v�����Z�^�`�_���\�•�^���g�v�h�]�h���[�_�a�i�h�k�_�j�_�^�g�v�h���a�Z�e�_�`�Z�l�v���m�f�h�\�b��
�`�b�l�l�}�^�•�y�e�v�g�h�k�l�•�� �g�Z�k�_�e�_�g�g�y�� �l�Z�� �j�h�a�\�b�l�h�d�� �k�m�k�i�•�e�v�k�l�\�Z�� �\�p�•�e�h�f�m���� �:�d�l�m�Z�e�v�g�•�k�l�v��
�^�h�k�e�•�^�`�_�g�g�y�� �\�b�a�g�Z�q�Z�}�� �m�\�Z�]�m�� �g�Z�m�d�h�\�p�•�\�� �^�h�� �^�Z�g�h�€�� �l�_�f�Z�l�b�d�b���� �A�h�d�j�_�f�Z���� �m�� �j�h�[�h�l�Z�o��
�F�� �F�����>�v�h�f�•�g�Z�����H�� �1�����K�b�g�]�Z�€�\�k�v�d�h�€���\�b�a�g�Z�q�_�g�h���•�g�n�h�j�f�Z�p�•�c�g�h-�Z�g�Z�e�•�l�b�q�g�m���k�d�e�Z�^�h�\�m��
�m�i�j�Z�\�e�•�g�g�y�� �f�•�k�l�h�[�m�^�•�\�g�b�f�b�� �k�b�k�l�_�f�Z�f�b�� �>���@���� �<���� �:���� �K�f�•�e�d�h�x�� �j�h�a�j�h�[�e�_�g�h�� �f�h�^�_�e�v��
�•�g�n�h�j�f�Z�p�•�c�g�h�]�h�� �k�m�i�j�h�\�h�^�m�� �i�j�h�p�_�k�•�\�� �j�h�a�\�b�l�d�m�� �f�•�k�l�h�[�m�^�•�\�g�b�o�� �k�b�k�l�_�f��[3]. 
�F�h�g�h�]�j�Z�n�•�y�� �F���� �F���� �=�Z�[�j�_�e�y�� �i�j�b�k�\�y�q�_�g�Z�� �^�h�k�e�•�^�`�_�g�g�x�� �i�j�h�k�l�h�j�h�\�b�o�� �Z�k�i�_�d�l�•�\��
�j�h�a�\�b�l�d�m�� �f�•�k�l�h�[�m�^�•�\�g�b�o�� �k�b�k�l�_�f��[4]���� �<�� �;���� �A�Z�^�h�j�h�\������ �<�� �<���� �>�_�f�q�_�g�d�h����
�<�� �L�� �R�i�b�j�g�b�c������ �1�� �<���� �;�h�g�^�Z�j�_�g�d�h�� �a�Z�c�f�Z�e�b�k�y�� �i�b�l�Z�g�g�y�� �j�h�a�j�h�[�d�b�� �•�g�n�h�j�f�Z�p�•�c�g�b�o��
�k�b�k�l�_�f�� �i�•�^�l�j�b�f�d�b�� �i�j�h�k�l�h�j�h�\�b�o�� �j�•�r�_�g�v�� �f�•�k�l�h�[�m�^�•�\�g�b�o�� �k�b�k�l�_�f��[5]. 
�:�� �H�� �;�•�e�h�s�b�p�v�d�b�c���� �I���� �I���� �E�•�a�m�g�h�\���� �H���� �X���� �D�m�q�Z�g�k�v�d�b�c���� �X���� �<���� �:�g�^�j�Z�r�d�h����
�H�� �<�� �F�b�j�h�g�h�\�����K�� �<���� �;�•�e�h�s�b�p�v�d�Z�� �i�j�b�k�\�y�l�b�e�b�� �k�\�h�€�� �^�h�k�e�•�^�`�_�g�g�y�� �i�h�[�m�^�h�\�•��
�f�_�l�h�^�h�e�h�]�•�q�g�b�o���h�k�g�h�\���j�h�a�\�b�l�d�m���k�b�k�l�_�f���f�•�k�l�h�[�m�^�m�\�Z�g�g�y���>���@�����I�j�h�l�_�����g�_�a�\�Z�`�Z�x�q�b��
�g�Z�� �m�\�Z�]�m�� �Z�\�l�h�j�•�\�� �^�h�� �^�Z�g�h�€�� �i�j�h�[�e�_�f�Z�l�b�d�b���� �a�Z�e�b�r�Z�x�l�v�k�y�� �g�_�\�b�j�•�r�_�g�b�f�b��
�f�_�l�h�^�h�e�h�]�•�q�g�•�� �i�b�l�Z�g�g�y�� �i�h�[�m�^�h�\�b�� �_�n�_�d�l�b�\�g�b�o�� �k�b�k�l�_�f�� �m�i�j�Z�\�e�•�g�g�y��
�f�•�k�l�h�[�m�^�•�\�g�b�f�b�� �k�b�k�l�_�f�Z�f�b�� �a�� �m�j�Z�o�m�\�Z�g�g�y�f�� �\�b�d�e�b�d�•�\�� �l�Z�� �l�_�g�^�_�g�p�•�c�� �j�h�a�\�b�l�d�m��
�k�m�q�Z�k�g�h�]�h���k�m�k�i�•�e�v�k�l�\�•���� 

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

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

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

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

�i�j�b�\�Z�[�e�b�\�h�k�l�•���f�•�k�l�h�[�m�^�•�\�g�b�o���k�b�k�l�_�f�� 
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�<�b�d�e�Z�^�� �h�k�g�h�\�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���� �J�h�a�\�b�l�h�d�� �k�m�k�i�•�e�v�k�l�\�Z�� �i�_�j�_�^�[�Z�q�Z�}�� �j�h�a�\�b�l�h�d��
�m�f�h�\�� �i�j�h�`�b�\�Z�g�g�y�� �e�x�^�b�g�b���� �K�m�q�Z�k�g�•�� �\�b�f�h�]�b�� �^�h�� �i�j�h�p�_�k�•�\�� �m�j�[�Z�g�•�a�Z�p�•�€�� �}�� �a�g�Z�q�g�h��
�r�b�j�r�b�f�b���� �g�•�`�� �j�Z�g�•�r�_���� �<�� �m�f�h�\�Z�o�� �•�g�n�h�j�f�Z�p�•�c�g�h�]�h�� �k�m�k�i�•�e�v�k�l�\�Z�� �i�j�•�h�j�b�l�_�l�g�•�k�l�v��
�\�b�f�h�]���� �s�h�� �k�l�Z�\�e�y�l�v�k�y�� �^�h�� �m�j�[�Z�g�•�a�h�\�Z�g�b�o�� �k�b�k�l�_�f�� �a�f�•�g�x�}�l�v�k�y���� �I�b�l�Z�g�g�y�� �k�l�Z�e�h�]�h��
�j�h�a�\�b�l�d�m�� �\�b�a�g�Z�q�Z�x�l�v�� �d�h�f�i�e�_�d�k�� �i�j�•�h�j�b�l�_�l�•�\���� �_�d�h�g�h�f�•�q�g�b�o���� �k�h�p�•�Z�e�v�g�b�o����
�_�d�h�e�h�]�•�q�g�b�o���� �y�d�•�� �i�h�\�b�g�g�•�� �\�j�Z�o�h�\�m�\�Z�l�b�k�y�� �^�e�y�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �k�l�Z�e�h�]�h�� �j�h�a�\�b�l�d�m��
�f�•�k�l�h�[�m�^�•�\�g�b�o���k�b�k�l�_�f���>���������@�����H�d�j�_�f�h���\�Z�j�l�h���i�j�b�^�•�e�b�l�b���m�\�Z�]�m���\�b�f�h�]�Z�f���e�x�^�b�g�b���^�h��
�k�_�j�_�^�h�\�b�s�Z�� �\�e�Z�k�g�h�]�h�� �i�_�j�_�[�m�\�Z�g�g�y���� �s�h�� �[�_�a�i�h�k�_�j�_�^�g�v�h�� �•�� �n�h�j�f�m�x�l�v��
�i�j�b�\�Z�[�e�b�\�•�k�l�v���l�•�}�€���q�b���•�g�r�h�€���l�_�j�b�l�h�j�•�€���>��-6]. 

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

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

�L�Z�d�b�f�� �q�b�g�h�f�����h�k�g�h�\�h�x���i�e�Z�g�m�\�Z�g�g�y�� �l�Z���j�h�a�\�b�l�d�m���f�•�k�l�h�[�m�^�•�\�g�h�€���^�•�y�e�v�g�h�k�l�•�� �}��
�k�m�d�m�i�g�•�k�l�v�� �i�e�Z�g�m�\�Z�e�v�g�b�o�� �l�Z�� �Z�j�o�•�l�_�d�l�m�j�g�b�o�� �\�b�f�h�]���� �s�h�� �i�h�}�^�g�m�x�q�b�k�v�� �•�a��
�i�j�b�j�h�^�g�b�f�b�� �l�Z�� �Z�g�l�j�h�i�h�]�_�g�g�b�f�b�� �m�f�h�\�Z�f�b�� �i�_�j�_�[�m�\�Z�g�g�y�� �e�x�^�b�g�b���� �m�l�\�h�j�x�x�l�v��
�f�•�k�l�h�[�m�^�•�\�g�m���k�b�k�l�_�f�m���y�d���l�_�j�b�l�h�j�•�x���a�^�•�c�k�g�_�g�g�y���`�b�l�l�}�^�•�y�e�v�g�h�k�l�•���e�x�^�b�g�b���>��-10]. 

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

�A�Z�i�j�h�i�h�g�h�\�Z�g�h�� �f�h�^�_�e�v�� �f�•�k�l�h�[�m�^�•�\�g�h�€�� �k�b�k�l�_�f�b�� �^�e�y�� �h�p�•�g�d�b�� �€�€�� �i�j�b�\�Z�[�e�b�\�h�k�l�•��
�i�h�^�•�e�_�g�Z�� �g�Z�� �q�h�l�b�j�b�� �[�e�h�d�b���� �_�d�h�g�h�f�•�q�g�b�c���� �i�j�h�k�l�h�j�h�\�b�c���� �k�h�p�•�Z�e�v�g�b�c�� �l�Z��
�_�d�h�e�h�]�•�q�g�b�c���� �D�h�`�_�g�� �[�e�h�d�� �f�Z�}���i�_�\�g�m�� �n�m�g�d�p�•�h�g�Z�e�v�g�m�� �h�k�h�[�e�b�\�•�k�l�v���� �?�d�h�g�h�f�•�q�g�b�c��
�[�e�h�d�� �\�b�a�g�Z�q�Z�}�� �i�j�h�p�_�k�b�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �_�d�h�g�h�f�•�q�g�h�€�� �Z�d�l�b�\�g�h�k�l�•�� �g�Z�� �l�_�j�b�l�h�j�•�€���� �s�h��
�\�b�a�g�Z�q�Z�}�l�v�k�y�� �i�h�d�Z�a�g�b�d�Z�f�b�� �f�Z�l�_�j�•�Z�e�v�g�h-�l�_�o�g�•�q�g�h�]�h�� �a�Z�[�_�a�i�_�q�_�g�g�y����
�i�•�^�i�j�b�}�f�g�b�p�v�d�h�€���Z�d�l�b�\�g�h�k�l�•�����•�g�\�_�k�l�b�p�•�c�g�h�]�h���d�e�•�f�Z�l�m���l�_�j�b�l�h�j�•�€��[11-13].  
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�K�h�p�•�Z�e�v�g�b�c�� �[�e�h�d�� �\�b�a�g�Z�q�Z�}�� �j�•�\�_�g�v�� �`�b�l�l�y�� �g�Z�k�_�e�_�g�g�y�� �l�Z�� �i�h�d�Z�a�g�b�d�b���� �s�h��
�[�_�a�i�h�k�_�j�_�^�g�v�h�� �\�i�e�b�\�Z�x�l�v�� �g�Z�� �g�v�h�]�h���� �I�j�h�k�l�h�j�h�\�•�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �\�b�a�g�Z�q�Z�x�l�v��
�j�•�r�_�g�g�y�� �j�h�a�\�b�l�d�m���� �i�e�Z�g�m�\�Z�g�g�y���� �a�Z�[�m�^�h�\�b �l�_�j�b�l�h�j�•�€���� �_�d�h�e�h�]�•�q�g�•�� �i�h�d�Z�a�g�b�d�b��
�\�b�a�g�Z�q�Z�x�l�v�� �k�l�Z�g�� �h�l�h�q�m�x�q�h�]�h�� �k�_�j�_�^�h�\�b�s�Z���� �\�i�e�b�\�� �Z�g�l�j�h�i�h�]�_�g�g�h�€�� �^�•�y�e�v�g�h�k�l�•�� �g�Z��
�g�Z�\�d�h�e�b�r�g�}���k�_�j�_�^�h�\�b�s�_���l�Z���c�h�]�h���\�•�^�i�h�\�•�^�g�m���j�_�Z�d�p�•�€���g�Z���Z�g�l�j�h�i�h�]�_�g�g�b�c���\�i�e�b�\�� 

 

 

 
�J�b�k������. �F�h�^�_�e�v���f�•�k�l�h�[�m�^�•�\�g�h�€���k�b�k�l�_�f�b�����j�h�a�j�h�[�e�_�g�h���Z�\�l�h�j�h�f�� 

 
�I�•�^�\�b�s�_�g�g�y�� �i�j�b�\�Z�[�e�b�\�h�k�l�•�� �l�_�j�b�l�h�j�•�€�� �i�h�e�y�]�Z�}�� �\�� �i�j�h�\�_�^�_�g�g�•�� �h�p�•�g�d�b��

�i�h�d�Z�a�g�b�d�•�\�����\�b�a�g�Z�q�_�g�b�o���a�Z���a�Z�i�j�h�i�h�g�h�\�Z�g�b�f�b���[�e�h�d�Z�f�b�����j�h�a�j�Z�o�m�g�d�m���•�g�l�_�]�j�Z�e�v�g�h�]�h��
�d�j�b�l�_�j�•�x�� �h�p�•�g�d�b�� �l�Z�� �j�h�a�j�h�[�d�b�� �\�•�^�i�h�\�•�^�g�h�� �^�h�� �i�j�h�\�_�^�_�g�h�€�� �h�p�•�g�d�b�� �m�i�j�Z�\�e�•�g�k�v�d�b�o��
�\�i�e�b�\�•�\�� �g�Z�� �k�h�p�•�Z�e�v�g�h-�_�d�h�g�h�f�•�q�g�•���� �_�d�h�e�h�]�•�q�g�•�� �l�Z�� �i�j�h�k�l�h�j�h�\�•�� �a�f�•�g�b�� �a�� �f�_�l�h�x��
�i�•�^�\�b�s�_�g�g�y���i�j�b�\�Z�[�e�b�\�h�k�l�•���l�_�j�b�l�h�j�•�€���^�e�y���g�Z�k�_�e�_�g�g�y [14-17]. 

�F�h�^�_�e�v�� �i�Z�j�Z�f�_�l�j�b�q�g�h�€�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �i�j�h�p�_�k�•�\�� �h�p�•�g�d�b�� �i�j�b�\�Z�[�e�b�\�h�k�l�•��
�f�•�k�l�h�[�m�^�•�\�g�h�€�� �k�b�k�l�_�f�b�� �\�•�^�i�h�\�•�^�g�h�� �^�h�� �k�l�j�m�d�l�m�j�b�� �f�h�^�_�e�•�� �f�•�k�l�h�[�m�^�•�\�g�h�€�� �k�b�k�l�_�f�b��
�i�j�_�^�k�l�Z�\�e�_�g�Z���g�Z���j�b�k�������� 

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

�>�Z�g�•�� �i�Z�j�Z�f�_�l�j�b�� �^�h�a�\�h�e�y�x�l�v�� �i�j�h�\�_�k�l�b�� �h�p�•�g�d�m�� �i�j�b�\�Z�[�e�b�\�h�k�l�•�� �f�•�k�l�h�[�m�^�•�\�g�h�€��
�k�b�k�l�_�f�b�� �^�e�y�� �g�Z�k�_�e�_�g�g�y���� �s�h�� �i�j�h�`�b�\�Z�}�� �g�Z�� �^�Z�g�•�c�� �l�_�j�b�l�h�j�•�€���� �l�Z���� �\�� �i�h�^�Z�e�v�r�h�f�m����
�\�b�a�g�Z�q�b�l�b�� �i�_�j�k�i�_�d�l�b�\�b�� �f�•�]�j�Z�p�•�c�g�b�o�� �i�h�l�h�d�•�\�� �g�Z�k�_�e�_�g�g�y�� �a�� �m�j�Z�o�m�\�Z�g�g�y�f��
�\�b�j�•�r�_�g�g�y���g�_�^�h�e�•�d�•�\���h�p�•�g�_�g�b�o���f�•�k�l�h�[�m�^�•�\�g�b�o���k�b�k�l�_�f [18].  
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�J�b�k���������F�h�^�_�e�v���i�Z�j�Z�f�_�l�j�b�q�g�h�€���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���i�j�h�p�_�k�•�\���h�p�•�g�d�b���i�j�b�\�Z�[�e�b�\�h�k�l�•��
�f�•�k�l�h�[�m�^�•�\�g�h�€���k�b�k�l�_�f�b 

 

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

�<�b�j�•�r�_�g�g�y�� �p�b�o�� �g�_�^�h�e�•�d�•�\�� �^�h�a�\�h�e�y�l�b�f�_�� �i�•�^�\�b�s�b�l�b�� �i�h�l�_�g�p�•�Z�e�� �j�h�a�\�b�l�d�m��
�^�Z�g�b�o���f�•�k�l�h�[�m�^�•�\�g�b�o���k�b�k�l�_�f [19]. 

�I�j�h�p�_�k�b���k�m�[�m�j�[�Z�g�•�a�Z�p�•�€�����i�•�^�l�j�b�f�Z�g�•���r�e�y�o�h�f���h�p�•�g�d�b���l�Z���i�h�^�Z�e�v�r�h�€���j�h�a�j�h�[�d�b��
�i�j�h�i�h�a�b�p�•�c���s�h�^�h���a�Z�[�_�a�i�_�q�_�g�g�y���k�l�Z�e�h�]�h���j�h�a�\�b�l�d�m���Z�g�Z�e�•�a�h�\�Z�g�b�o���l�_�j�b�l�h�j�•�c�����f�Z�x�l�v��
�g�Z���f�_�l�•���\�b�j�•�r�_�g�g�y���g�Z�k�l�m�i�g�b�o���i�j�h�[�e�_�f���m�j�[�Z�g�•�a�h�\�Z�g�b�o���k�b�k�l�_�f���>����-21]: 

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

�\�l�h�f�Z�����i�_�j�_�g�Z�\�Z�g�l�Z�`�_�g�g�y���l�h�s�h�� 
�P�•�� �i�j�h�[�e�_�f�b�� �}�� �d�e�x�q�h�\�b�f�b�� �^�e�y�� �`�b�l�l�}�^�•�y�e�v�g�h�k�l�•�� �e�x�^�b�g�b�� �m�� �k�m�q�Z�k�g�h�f�m��

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

�<�b�k�g�h�\�d�b�� �l�Z�� �i�j�h�i�h�a�b�p�•�€�� �H�l�`�_���� �i�j�h�p�_�k�b�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y�� �f�•�k�l�h�[�m�^�•�\�g�b�o��
�k�b�k�l�_�f�� �\�� �k�m�q�Z�k�g�b�o�� �m�f�h�\�Z�o�� �j�h�a�\�b�l�d�m�� �k�m�k�i�•�e�v�k�l�\�Z�� �i�•�^�i�h�j�y�^�d�h�\�m�x�l�v�k�y�� �g�h�\�b�f��
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Analysis of structural elements of urban planning systems and their functional 
purpose. 

The processes of functioning of urban planning systems in modern conditions of 
society development are subject to new challenges. These challenges are determined 
by changes in the environment, priorities for social development, problems of urban 
areas, which determine new models of spatial and territorial distribution of the 
population. The article is devoted to topical issues of finding ways to increase the 
attractiveness of areas for the population. Theoretical definition of the basic concept 
of town-planning systems, their components is given, normative-legal bases of 
theoretical definition of town-planning system are analyzed. Urbanization processes 
involve both the development of territories and the creation of additional aspects for 
research to improve urban systems. Problems of development of urbanized territories 
are worked out. "Smart" urbanization determines the conditions that in modern 
society meet the socio-economic, environmental and spatial requirements for a 
comfortable human life. The town-planning system is defined as a complex concept 
and its further structuring is carried out by allocating the enlarged blocks of town-
planning systems, definition of their structural elements and analysis of the functional 
role of each structural element according to the defined blocks. The article analyzes 
the factors influencing the attractiveness of areas for the population in modern 
conditions of society. The identified factors are classified and grouped in order to 
form a system for assessing the attractiveness of the territory for the population for 
further development of measures to improve the comfort of living in this area, 
grouped into blocks: economic, social, spatial, environmental. Based on the 
structuring, a model of elements of the urban system and a model of parametric 
characteristics of the processes of assessing the attractiveness of the urban system 
were developed. These models are intended to be the basis for further development of 
a system for assessing the attractiveness of areas to ensure their sustainable 
development. These models are developed by analyzing urban systems, determining 
their elements and functional purpose, assessing the impact of each element on the 
attractiveness of the population. Carrying out the assessment by introducing an 
integrated criterion will not only determine the potential of the territory for further 
development, but also ensure the formation of strategic development plans by 
analyzing their "weaknesses" and making management decisions to deal with such 
negative factors. The result of this work should increase the attractiveness of the 
urban planning system for the population. Prospects for further research identify the 
processes of analysis of the potential of territories and forecasting ways of population 
movement in accordance with changes in territorial attractiveness. Keywords: urban 
planning system; elements of urban systems; attractiveness of territories; 
suburbanization. 
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���\�•�^�d�j�b�l�• �i�e�h�s�•�� �•�� �i�•�r�h�o�•�^�g�• �\�m�e�b�p�•�ª�>���@���� �P�_�� �i�•�^�l�\�_�j�^�`�m�}�� �\�Z�`�e�b�\�•�k�l�v�� �^�Z�g�h�€��
�j�h�[�h�l�b�� 

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

�:�g�Z�e�•�a�� �h�k�l�Z�g�g�•�o�� �^�h�k�e�•�^�`�_�g�v�� �•�� �i�m�[�e�•�d�Z�p�•�c�����:�g�Z�e�•�a�� �g�Z�m�d�h�\�h�]�h�� �^�h�k�\�•�^�m�� �a�Z��
�l�_�f�h�x�� �^�h�k�e�•�^�`�_�g�g�y�� �i�j�h�\�h�^�b�\�k�y�� �y�d�� �m�� �g�Z�i�j�y�f�d�Z�o�� �\�b�\�q�_�g�g�y�� �g�Z�m�d�h�\�b�o�� �j�h�[�•�l�� �a��
�i�b�l�Z�g�v�� �n�h�j�f�m�\�Z�g�g�y�� �k�m�k�i�•�e�v�g�b�o�� �i�j�h�k�l�h�j�•�\���� �l�Z�d�� �•�� �j�h�[�•�l���� �y�d�•�� �i�j�b�k�\�y�q�_�g�b�o��
�l�j�Z�g�k�i�h�j�l�g�h-�i�_�j�_�k�Z�^�h�q�g�b�f�� �\�m�a�e�Z�f���� �\�� �l�h�f�m�� �q�b�k�e�•���� �m�� �a�h�g�Z�o�� �\�i�e�b�\�m�� �k�l�Z�g�p�•�c��
�f�_�l�j�h�i�h�e�•�l�_�g�m���� �L�Z�d���� �k�h�p�•�Z�e�v�g�h-�n�m�g�d�p�•�h�g�Z�e�v�g�•�� �Z�k�i�_�d�l�b�� �n�h�j�f�m�\�Z�g�g�y�� �k�m�k�i�•�e�v�g�b�o��
�f�•�k�v�d�b�o���i�j�h�k�l�h�j�•�\���j�h�a�]�e�y�g�m�l�h���\���j�h�[�h�l�Z�o���l�Z�d�b�o���Z�\�l�h�j�•�\���y�d�����L�� �;�Z�l�Z�e�b�g�Z, �Y�� �=�_�c�e����
�<�� �=�e�Z�a�b�q�_�\�����;�� �=�j�h�c�k���� �K�� �K�_�j�b�d�`�Z�g�h�\�Z�����O�h�e�e�b�k �E�� �l�Z�� �•�g���� �>������ ��-7, 14, 19, 20]. 
�>�h�k�e�•�^�g�b�d�b���k�h�e�•�^�Z�j�g�•�����m���\�b�k�g�h�\�d�Z�o�����s�h���k�m�k�i�•�e�v�g�•���i�j�h�k�l�h�j�b���]�j�Z�x�l�v���\�Z�`�e�b�\�m���j�h�e�v��
�\�� �i�j�h�p�_�k�Z�o�� �`�b�l�l�}�^�•�y�e�v�g�h�k�l�•�� �]�h�j�h�^�y�g���� �n�h�j�f�m�x�l�v�� �€�o�� �k�Z�f�h�k�\�•�^�h�f�•�k�l�v���� �k�l�\�h�j�x�x�l�v��
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�•�^�_�g�l�b�q�g�•�k�l�v�� �l�Z�� �m�g�•�d�Z�e�v�g�•�k�l�v�� �f�•�k�v�d�b�o�� �l�_�j�b�l�h�j�•�c��[3, 9-13]. �I�b�l�Z�g�g�y�� �i�j�h�k�l�h�j�h�\�h�€��
�h�j�]�Z�g�•�a�Z�p�•�€�� �k�m�k�i�•�e�v�g�b�o�� �i�j�h�k�l�h�j�•�\�� �j�h�a�]�e�y�g�m�l�h�� �m�� �j�h�[�h�l�Z�o�� �1�� �/�l�_�j�_�\�k�v�d�h�€����
�E�� �=�Z�c�d�h�\�h�€�����F�� �<�h�l�•�g�h�\�Z�l�Z�� �•�g���� �>���� 4, 10]. �H�^�g�Z�d���� �k�Z�f�_�� �k�m�k�i�•�e�v�g�•�� �i�j�h�k�l�h�j�b�� �a�h�g��
�k�l�Z�g�p�•�c���f�_�l�j�h�i�h�e�•�l�_�g�m���s�_���^�h�k�e�•�^�`�_�g�•���g�_�^�h�k�l�Z�l�g�v�h�� 

�J�•�a�g�•�� �Z�k�i�_�d�l�b�� �h�j�]�Z�g�•�a�Z�p�•�€���l�_�j�b�l�h�j�•�c�� �l�j�Z�g�k�i�h�j�l�g�h-�i�_�j�_�k�Z�^�h�q�g�b�o�� �\�m�a�e�•�\��
�^�h�k�e�•�^�`�_�g�•���\���j�h�[�h�l�Z�o���l�Z�d�b�o���Z�\�l�h�j�•�\���y�d�����F�� �;�e�•�g�h�\�Z�����1�� �E�b�g�g�b�d�����<�� �K�b�k�h�}�\�Z�����l�Z���•�g�� 
[3, 12, 16] �:�\�l�h�j�Z�f�b�� �a�Z�i�j�h�i�h�g�h�\�Z�g�•�� �j�•�a�g�•�� �i�•�^�o�h�^�b�� �^�h�� �d�e�Z�k�b�n�•�d�Z�p�•�€�� �p�b�o�� �h�['�}�d�l�•�\����
�\�b�a�g�Z�q�_�g�g�x�� �€�o�� �k�d�e�Z�^�h�\�b�o�� �_�e�_�f�_�g�l�•�\���� �j�h�a�f�•�j�•�\�� �a�h�g�� �\�i�e�b�\�m���� �k�l�j�m�d�l�m�j�g�h-
�i�e�Z�g�m�\�Z�e�v�g�h�€�� �h�j�]�Z�g�•�a�Z�p�•�€���� �^�b�a�Z�c�g�m�� �k�_�j�_�^�h�\�b�s�Z���� �H�^�g�Z�d���� �i�b�l�Z�g�g�y�� �s�h�^�h��
�Z�j�o�•�l�_�d�l�m�j�g�h-�f�•�k�l�h�[�m�^�•�\�g�h�]�h�� �\�^�h�k�d�h�g�Z�e�_�g�g�y�� �� �a�h�g�� �k�l�Z�g�p�•�c�� �f�_�l�j�h�i�h�e�•�l�_�g�m�� �s�_�� �g�_��
�\�b�q�_�j�i�Z�g�h���� �h�k�h�[�e�b�\�h�� �\�� �Z�k�i�_�d�l�Z�o�� �c�h�]�h�� �]�m�f�Z�g�•�a�Z�p�•�€���� �\�� �l�h�f�m�� �q�b�k�e�•�� �r�e�y�o�h�f��
�k�l�\�h�j�_�g�g�y���e�h�d�Z�p�•�c���k�m�k�i�•�e�v�g�b�o���i�j�h�k�l�h�j�•�\�� 

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

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

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

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

�H�k�g�h�\�g�Z �q�Z�k�l�b�g�Z�� �I�h�g�y�l�l�y���©�a�h�g�b�� �\�i�e�b�\�m�� �k�l�Z�g�p�•�c�� �f�_�l�j�h�i�h�e�•�l�_�g�m�ª��
�k�i�h�j�•�^�g�_�g�h�� �i�h�g�y�l�l�x�� �©�a�h�g�b�� �\�i�e�b�\�m�� �l�j�Z�g�k�i�h�j�l�g�h-�i�_�j�_�k�Z�^�h�q�g�b�o�� �\�m�a�e�•�\�ª�� �•�� �\��
�k�m�q�Z�k�g�•�c�� �g�Z�m�d�h�\�•�c�� �e�•�l�_�j�Z�l�m�j�•�� �\�b�a�g�Z�q�Z�x�l�v�k�y�� �y�d�� �l�_�j�b�l�h�j�•�€���� �s�h�� �[�_�a�i�h�k�_�j�_�^�g�v�h��
�k�i�h�e�m�q�Z�x�l�v�k�y�� �a�� �\�m�a�e�h�\�b�f�b�� �_�e�_�f�_�g�l�Z�f�b�� �l�j�Z�g�k�i�h�j�l�g�h�€�� �f�_�j�_�`�•��- �y�d�� �f�•�k�v�d�h�]�h��
�l�j�Z�g�k�i�h�j�l�m���� �l�Z�d�� �•���a�h�\�g�•�r�g�v�h�]�h���� �K�l�Z�g�p�•�€�� �f�_�l�j�h�i�h�e�•�l�_�g�m�� �}�� �\�Z�`�e�b�\�b�f�b��
�d�h�f�m�g�•�d�Z�p�•�c�g�b�f�b�� �\�m�a�e�Z�f�b�� �f�•�k�l�Z���� �•�� �j�Z�a�h�f�� �a�� �^�•�e�y�g�d�Z�f�b�� �a�m�i�b�g�h�d�� �•�g�r�b�o�� �\�b�^�•�\��
�f�•�k�v�d�h�]�h�� �l�j�Z�g�k�i�h�j�l�m���� �s�h���� �y�d�� �i�j�Z�\�b�e�h���� �a�g�Z�o�h�^�y�l�v�k�y�� �i�h�j�m�q���� �m�l�\�h�j�x�x�l�v�� �p�•�e�•�k�g�•��
�n�m�g�d�p�•�h�g�Z�e�v�g�h-�l�_�j�b�l�h�j�•�Z�e�v�g�•�� �d�h�f�i�e�_�d�k�b���� �K�i�_�p�b�n�•�q�g�h�x�� �h�k�h�[�e�b�\�•�k�l�x�� �^�Z�g�b�o��
�h�['�}�d�l�•�\���}�����g�Z�k�Z�f�i�_�j�_�^�������€�o���\�_�e�b�d�Z���l�j�Z�g�a�b�l�g�Z���i�h�l�m�`�g�•�k�l�v�����L�Z�d�����g�Z�i�j�b�d�e�Z�^�����k�l�Z�g�p�•�€��
�o�Z�j�d�•�\�k�v�d�h�]�h�� �f�_�l�j�h�i�h�e�•�l�_�g�m�� �h�[�k�e�m�]�h�\�m�x�l�v�� �a�Z�� �^�h�[�m�� �������� �]�h�^�b�g�� �j�h�[�h�l�b���� �\��
�k�_�j�_�^�g�v�h�f�m�� �\�•�^�� ������ �^�h�� ������ �l�b�k���� �i�Z�k�Z�`�b�j�•�\��[14]. �2�o�� �p�•�e�v�h�\�•�� �i�_�j�_�f�•�s�_�g�g�y�� �\�� �a�h�g�•��
�k�l�Z�g�p�•�€�� �k�i�j�b�y�x�l�v�� �j�h�a�\�b�l�d�m�� �j�h�a�]�Z�e�m�`�_�g�h�€�� �f�_�j�_�`�•�� �i�•�r�h�o�•�^�g�b�o�� �d�h�f�m�g�•�d�Z�p�•�c�� �•��
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�j�h�a�f�•�s�_�g�g�x�� �\�a�^�h�\�`�� �g�_�€�� �l�Z�d�b�o�� �_�e�_�f�_�g�l�•�\�� �k�m�k�i�•�e�v�g�h�]�h�� �h�[�k�e�m�]�h�\�m�\�Z�g�g�y�� �y�d��
�\�m�e�b�q�g�Z���l�h�j�]�•�\�e�y�����a�Z�k�h�[�b���•�g�n�h�j�f�Z�p�•�€�����d�m�l�h�q�d�b���d�h�j�h�l�d�h�q�Z�k�g�h�]�h���\�•�^�i�h�q�b�g�d�m���� 

�K�m�l�l�}�\�h�x�� �f�•�k�l�h�[�m�^�•�\�g�h�x�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�h�x�� �a�h�g�� �\�i�e�b�\�m�� �k�l�Z�g�p�•�c��
�f�_�l�j�h�i�h�e�•�l�_�g�m�� �}�� �j�h�a�f�•�j�b�� �€�o�� �l�_�j�b�l�h�j�•�c���� �s�h�� �a�Z�e�_�`�Z�l�v�� �\�•�^�� �j�Z�g�]�m�� �l�j�Z�g�k�i�h�j�l�g�h�]�h��
�\�m�a�e�Z�����f�•�k�p�y���p�v�h�]�h���j�h�a�l�Z�r�m�\�Z�g�g�y���\���k�l�j�m�d�l�m�j�•���f�•�k�l�Z�����h�k�h�[�e�b�\�h�k�l�_�c���f�•�k�l�h�[�m�^�•�\�g�h�€��
�k�b�l�m�Z�p�•�€�� �^�•�e�y�g�d�b�� �j�h�a�f�•�s�_�g�g�y�����F�_�l�j�h�i�h�e�•�l�_�g���� �y�d�� �\�b�^�� �l�j�Z�g�k�i�h�j�l�m�� �a�� �\�_�e�b�d�b�f��
�i�_�j�_�\�•�a�g�b�f�� �i�h�l�_�g�p�•�Z�e�h�f���� �q�b�g�b�l�v�� �a�g�Z�q�g�b�c�� �\�i�e�b�\�� �g�Z�� �k�l�j�m�d�l�m�j�g�m�� �h�j�]�Z�g�•�a�Z�p�•�x��
�f�•�k�l�Z���\���p�•�e�h�f�m�����<�•�g���}���l�b�f���d�Z�j�d�Z�k�h�f�����g�Z�\�d�h�e�h���y�d�h�]�h���Z�d�l�b�\�•�a�m�}�l�v�k�y���_�d�h�g�h�f�•�q�g�Z���l�Z��
�k�h�p�•�h�d�m�e�v�l�m�j�g�Z�� �^�•�y�e�v�g�•�k�l�v���� �d�h�g�p�_�g�l�j�m�x�l�v�k�y�� �•�g�r�•�� �\�b�^�b�� �f�•�k�v�d�h�]�h�� �i�Z�k�Z�`�b�j�k�v�d�h�]�h��
�l�j�Z�g�k�i�h�j�l�m�� �\�_�^�_�l�v�k�y�� �`�b�l�e�h�\�_�� �[�m�^�•�\�g�b�p�l�\�h���� �K�e�•�^�� �g�Z�]�h�e�h�k�b�l�b���� �s�h�� �^�•�e�y�g�d�b��
�f�•�k�v�d�h�]�h�� �i�j�h�k�l�h�j�m �\�� �a�h�g�Z�o�� �\�i�e�b�\�m�� �k�l�Z�g�p�•�c�� �f�_�l�j�h�i�h�e�•�l�_�g�m�� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�v�k�y�� �g�_��
�l�•�e�v�d�b���a�g�Z�q�g�h�x�����s�•�e�v�g�•�k�l�x���a�Z�[�m�^�h�\�b���•�����l�j�Z�g�k�i�h�j�l�g�h�x���a�\�
�y�a�g�•�k�l�x�����Z�����c�����\�b�k�h�d�b�f��
�j�•�\�g�_�f�� �k�h�p�•�Z�e�v�g�h�€�� �Z�d�l�b�\�g�h�k�l�•�� �^�_�g�g�h�]�h�� �g�Z�k�_�e�_�g�g�y�����H�k�d�•�e�v�d�b�� �f�_�l�j�h�i�h�e�•�l�_�g��
���g�Z�c�[�•�e�v�r�� �r�\�b�^�d�b�c�� �\�b�^�� �f�•�k�v�d�h�]�h�� �i�Z�k�Z�`�b�j�k�v�d�h�]�h�� �l�j�Z�g�k�i�h�j�l�m���� �i�h�\'�y�a�m�}�� �j�•�a�g�•��
�j�Z�c�h�g�b���f�•�k�l�Z�����l�h���a�h�g�b�����c�h�]�h���k�l�Z�g�p�•�c���f�Z�x�l�v���\�b�k�h�d�b�c���d�h�f�m�g�•�d�Z�l�b�\�g�b�c���i�h�l�_�g�p�•�Z�e�� 
�A�Z�\�^�y�d�b�� �p�v�h�f�m�� �k�v�h�]�h�^�g�•�� �\�h�g�b �g�Z�[�m�\�Z�x�l�v�� �h�k�h�[�e�b�\�h�€�� �p�•�g�g�h�k�l�•�����A�]�•�^�g�h�� �h�k�l�Z�g�g�•�o��
�^�h�k�e�•�^�`�_�g�v�� �j�h�a�f�•�j�b�� �a�h�g�� �\�i�e�b�\�m�� �k�l�Z�g�p�•�c�� �f�_�l�j�h�i�h�e�•�l�_�g�m�� �\�b�a�g�Z�q�Z�x�l�v�k�y�� �j�Z�^�•�m�k�h�f��
�\�•�^�����������^�h�������������f�_�l�j�•�\���\�•�^���c�h�]�h���l�j�Z�g�k�i�h�j�l�g�h�]�h���y�^�j�Z [2, 16]. 

�<���j�h�[�h�l�•���<�� �K�b�k�h�}�\�h�€ �h�[�‰�j�m�g�l�h�\�Z�g�h�����s�h���l�_�j�b�l�h�j�•�€���l�Z�d�b�o���a�h�g���k�l�j�m�d�l�m�j�m�x�l�v�k�y��
�\�� �a�Z�e�_�`�g�h�k�l�•�� �\�•�^�� �€�o�� �j�h�a�f�•�s�_�g�g�y�� �\�•�^�g�h�k�g�h�� �m�d�j�m�i�g�_�g�b�o�� �i�e�Z�g�m�\�Z�e�v�g�b�o�� �a�h�g����
�:�\�l�h�j�d�Z���j�_�d�h�f�_�g�^�m�}���\�k�l�Z�g�h�\�b�l�b���f�_�`�•���^�•�e�y�g�h�d���j�Z�^�•�m�k�Z�f�b�������������������������������l�Z�������� �f��
�\�•�^�� �m�f�h�\�g�h�]�h�� �p�_�g�l�j�m�� �l�j�Z�g�k�i�h�j�l�g�h�]�h�� �\�m�a�e�Z �>�����@���� �P�_�c�� �\�b�k�g�h�\�h�d�� �}�� �\�_�e�v�f�b��
�\�Z�`�e�b�\�b�f���^�e�y�� �g�Z�r�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y���� �G�Z�l�m�j�g�•�� �k�i�h�k�l�_�j�_�`�_�g�g�y�� �^�h�\�h�^�y�l�v���� �s�h���k�Z�f�_��
�g�Z�� �^�•�e�y�g�d�Z�o���� �j�h�a�l�Z�r�h�\�Z�g�b�o���\�� �j�Z�^�•�m�k�•�� �^�h�� ������ �f�� �\�•�^�� �\�o�h�^�•�\�� �^�h�� �k�l�Z�g�p�•�c��
�f�_�l�j�h�i�h�e�•�l�_�g�m���� �e�h�d�Z�p�•�€�� �k�m�k�i�•�e�v�g�b�o�� �i�j�h�k�l�h�j�•�\�� �n�h�j�f�m�x�l�v�k�y�� �g�Z�c�[�•�e�v�r�� �Z�d�l�b�\�g�h���� �Z��
�i�•�r�h�o�•�^�g�•���a�\'�y�a�d�b���a���g�b�f�b���i�j�h�k�l�y�]�Z�x�l�v�k�y���g�Z���\�•�^�k�l�Z�g�v���^�h��������-800 �f�� 

�I�h�g�y�l�l�y�� �©�k�m�k�i�•�e�v�g�•�� �i�j�h�k�l�h�j�b�ª�� �j�h�a�]�e�y�^�Z�}�l�v�k�y�� �\�� �[�Z�]�Z�l�v�h�o�� �g�Z�m�d�h�\�b�o��
�^�h�k�e�•�^�`�_�g�g�y�o�� �a�� �k�h�p�•�h�e�h�]�•�€���� �m�j�[�Z�g�•�k�l�b�d�b���� �^�b�a�Z�c�g�m�� �f�•�k�v�d�h�]�h�� �k�_�j�_�^�h�\�b�s�Z����
�Z�j�o�•�l�_�d�l�m�j�b�� �l�Z�� �f�•�k�l�h�[�m�^�m�\�Z�g�g�y�����I�•�^�� �k�m�k�i�•�e�v�g�b�f�b�� �i�j�h�k�l�h�j�Z�f�b���� �g�Z�m�d�h�\�p�•��
�j�h�a�m�f�•�x�l�v�� �q�Z�k�l�b�g�m�� �f�•�k�v�d�h�]�h�� �k�_�j�_�^�h�\�b�s�Z���� �p�•�e�_�k�i�j�y�f�h�\�Z�g�h�� �k�l�\�h�j�x�\�Z�g�h�]�h�� �\��
�•�g�l�_�j�_�k�Z�o�� �]�h�j�h�^�y�g�� �•�� �]�h�k�l�_�c�� �f�•�k�l�Z�� �^�e�y�� �\�•�e�v�g�h�]�h�� �k�Z�f�h�\�b�j�Z�`�_�g�g�y���� �g�_�n�h�j�f�Z�e�v�g�b�o��
�d�h�f�m�g�•�d�Z�p�•�c�����\�•�^�i�h�q�b�g�d�m���l�Z���i�j�h�y�\�m���k�\�h�€�o���a�^�•�[�g�h�k�l�_�c���g�Z���[�e�Z�]�h���k�m�k�i�•�e�v�k�l�\�Z��[1, 3-
7]���� �P�•�� �i�j�h�k�l�h�j�b�� �\�•�^�g�h�k�g�h�� �g�h�\�h�]�h�� �l�b�i�m�� �h�l�j�b�f�Z�e�b�� �m�� �g�Z�m�d�h�\�•�c�� �e�•�l�_�j�Z�l�m�j�•�� �l�Z�d�•��
�\�b�a�g�Z�q�_�g�g�y�� �y�d���� �©�k�m�k�i�•�e�v�g�b�c�� �i�j�h�k�l�•�j�ª���� �©�]�j�h�f�Z�^�k�v�d�b�c�� �i�j�h�k�l�•�j�ª���� �©�i�m�[�e�•�q�g�b�c��
�i�j�h�k�l�•�j�ª����publicspaces (�Z�g�]�e). �K�m�k�i�•�e�v�g�b�c���i�j�h�k�l�•�j���\�d�e�x�q�Z�}���\���k�_�[�_���\�k�•���f�•�k�p�y�����y�d�•���}��
�k�m�k�i�•�e�v�g�h�x���\�e�Z�k�g�•�k�l�x���q�b���f�•�k�p�y���]�j�h�f�Z�^�k�v�d�h�]�h���d�h�j�b�k�l�m�\�Z�g�g�y�����\�•�^�d�j�b�l�•���•���^�h�k�l�m�i�g�•��
�^�e�y�� �\�b�d�h�j�b�k�l�Z�g�g�y�� �^�e�y�� �\�k�•�o���� �L�Z�d�b�f�b�� �f�•�k�p�y�f�b���� �a�h�d�j�_�f�Z���� �}�� �\�m�e�b�p�•���� �\�•�^�d�j�b�l�•��
�i�j�h�k�l�h�j�b�� �•�� �]�j�h�f�Z�^�k�v�d�•�� �h�[�
�}�d�l�b. �©�=�j�h�f�Z�^�k�v�d�b�c�� �i�j�h�k�l�•�j�� �j�h�a�]�e�y�^�Z�}�l�v�k�y�� �y�d�� �f�•�k�v�d�Z��
�l�_�j�b�l�h�j�•�y���� �g�Z�� �y�d�•�c�� �\�•�^�[�m�\�Z�}�l�v�k�y�� �n�h�j�f�m�\�Z�g�g�y���� �\�•�^�l�\�h�j�_�g�g�y�� �l�Z�� �`�b�l�l�y�� �]�h�j�h�^�y�g����
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�1�^�_�Z�e�v�g�h�x���f�h�^�_�e�e�x���k�m�k�i�•�e�v�g�h�]�h���i�j�h�k�l�h�j�m���i�j�_�^�k�l�Z�\�e�y�}�l�v�k�y���k�m�f�Z���l�j�v�h�o���Z�k�i�_�d�l�•�\��
�k�m�k�i�•�e�v�g�h�]�h�� �`�b�l�l�y���� �k�h�p�•�Z�e�v�g�h�]�h���� �d�m�e�v�l�m�j�g�h�]�h�� �•�� �i�h�e�•�l�b�q�g�h�]�h�ª�� �>�������� �k�������@���M��
�k�h�p�•�h�e�h�]�•�q�g�b�o�� �^�h�k�e�•�^�`�_�g�g�y�o�� �\�•�^�a�g�Z�q�Z�}�l�v�k�y���� �s�h�� �]�h�e�h�\�g�h�x�� �h�k�h�[�e�b�\�•�k�l�x��
�i�m�[�e�•�q�g�b�o���i�j�h�k�l�h�j�•�\ �}���`�\�Z�\�•�k�l�v�����e�x�^�g�•�k�l�v�����\�b�k�h�d�Z���\�•�^�\�•�^�m�\�Z�g�•�k�l�v�����^�h�[�j�h�a�b�q�e�b�\�Z��
�k�h�p�•�Z�e�v�g�Z�� �Z�l�f�h�k�n�_�j�Z���� �s�h�� �h�[�m�f�h�\�e�_�g�h�� �€�o�� �]�h�e�h�\�g�b�f�� �n�m�g�d�p�•�h�g�Z�e�v�g�b�f�� �a�f�•�k�l�h�f��- 
�[�m�l�b���h�k�_�j�_�^�d�h�f���Z�d�l�b�\�g�h�k�l�•���l�Z���h�[�f�•�g�m���>�����@���� 

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

�>�h�k�e�•�^�`�_�g�g�y�� �l�_�j�b�l�h�j�•�c���a�h�g�� �\�i�e�b�\�m�� �k�l�Z�g�p�•�c�� �f�_�l�j�h�i�h�e�•�l�_�g�m�� �\�� �f�� �O�Z�j�d�h�\�•��
�i�h�d�Z�a�Z�e�h�����s�h���i�e�Z�g�m�\�Z�e�v�g�h-�i�j�h�k�l�h�j�h�\�Z���k�l�j�m�d�l�m�j�Z���k�m�k�i�•�e�v�g�b�o���i�j�h�k�l�h�j�•�\���i�j�b�c�f�Z�}��
�j�•�a�g�•���n�h�j�f�b�����;�m�e�b���\�b�y�\�e�_�g�•���€�o���^�\�Z���h�k�g�h�\�g�•���l�b�i�b���a�Z���k�i�h�k�h�[�h�f���\�b�g�b�d�g�_�g�g�y�� 

- �l�Z�d�•�����s�h���n�h�j�f�m�x�l�v�k�y���k�l�b�o�•�c�g�h���•���g�_���f�Z�x�l�v���q�•�l�d�h�€���k�l�j�m�d�l�m�j�b ���j�b�k�� 1); 
- �l�Z�d�•���� �s�h���k�n�h�j�f�h�\�Z�g�•�� �p�•�e�_�k�i�j�y�f�h�\�Z�g�h�� ���a�Z�� �i�j�h�_�d�l�h�f���� �•�� �f�Z�x�l�v�� �m�i�h�j�y�^�d�h�\�Z�g�b�c��

�i�j�h�k�l�•�j���•���n�m�g�d�p�•�h�g�Z�e�v�g�_���g�Z�i�h�\�g�_�g�g�y ���j�b�k�� 2).  
�K�m�k�i�•�e�v�g�•�� �i�j�h�k�l�h�j�b�� �^�j�m�]�h�]�h�� �l�b�i�m�� �f�Z�x�l�v�� �\�b�k�h�d�b�c�� �j�•�\�_�g�v�� �[�e�Z�]�h�m�k�l�j�h�x�� �•��

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

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

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

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

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

�^�h�k�e�•�^�`�m�\�Z�g�h�€�� �l�_�j�b�l�h�j�•�€�� �\�� �a�h�g�Z�e�v�g�h-�i�h�y�k�g�•�c�� �k�l�j�m�d�l�m�j�•�� �f�•�k�l�Z�� ���p�_�g�l�j�Z�e�v�g�•�c����
�k�_�j�_�^�b�g�g�•�c�����i�_�j�b�n�_�j�•�c�g�•�c�������€�€���n�m�g�d�p�•�h�g�Z�e�v�g�_���g�Z�i�h�\�g�_�g�g�y�����\���l�h�f�m���q�b�k�e�•���g�Z�y�\�g�•�k�l�v��
�•�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �p�_�g�l�j�•�\�� �]�j�h�f�Z�^�k�v�d�h�]�h�� �h�[�k�e�m�]�h�\�m�\�Z�g�g�y�����o�Z�j�Z�d�l�_�j�b�k�l�b�d�b��
�l�j�Z�g�k�i�h�j�l�g�b�o���f�Z�]�•�k�l�j�Z�e�_�c�����s�h���f�_�`�m�x�l�v���a���^�h�k�e�•�^�`�m�\�Z�g�h�x���^�•�e�y�g�d�h�x���� �g�Z�y�\�g�•�k�l�v���•��
�j�h�a�f�•�j�b���\�•�^�d�j�b�l�b�o�� �h�a�_�e�_�g�_�g�b�o�� �i�j�h�k�l�h�j�•�\���� �s�•�e�v�g�•�k�l�v�� �a�Z�[�m�^�h�\�b���� �d�h�g�n�•�]�m�j�Z�p�•�y�� �•��
�a�Z�]�Z�e�v�g�Z���i�e�h�s�Z���^�h�k�e�•�^�`�m�\�Z�g�h�€���l�_�j�b�l�h�j�•�€�����P�y���]�j�m�i�Z���n�Z�d�l�h�j�•�\���•�k�l�h�l�g�h���\�i�e�b�\�Z�}���g�Z��
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�a�f�•�k�l�� �i�j�h�p�_�k�•�\�� �`�b�l�l�}�^�•�y�e�v�g�h�k�l�•���� �y�d�•�� �j�h�a�]�h�j�l�Z�x�l�v�k�y�� �\�� �k�l�j�m�d�l�m�j�•�� �� �k�m�k�i�•�e�v�g�b�o��
�i�j�h�k�l�h�j�•�\���� �L�Z�d�����\�� �o�h�^�•�� �^�h�k�e�•�^�`�_�g�g�y�� �\�b�y�\�e�_�g�h���� �s�h�� �\�� �p�_�g�l�j�Z�e�v�g�•�c�� �a�h�g�•�� �f�•�k�l�Z��
�l�_�j�b�l�h�j�•�€�� �g�Z�[�e�b�`�_�g�•�� �^�h�� �k�l�Z�g�p�•�c�� �f�_�l�j�h�i�h�e�•�l�_�g�m, �k�l�Z�x�l�v�� �f�•�k�p�y�f�b�� �Z�d�l�b�\�g�b�o��
�g�_�n�h�j�f�Z�e�v�g�b�o�� �d�h�f�m�g�•�d�Z�p�•�c�� �]�h�j�h�^�y�g�� ���k�l�Z�g�p�•�€�� �f�_�l�j�h�� �M�g�•�\�_�j�k�b�l�_�l���� �I�e�h�s�Z��
�D�h�g�k�l�b�l�m�p�•�€���� �Z�j�o�•�l�_�d�l�h�j�Z�� �H�� �F�� �;�_�d�_�l�h�\�Z�������K�x�^�b �q�Z�k�l�h�� �i�j�b�[�m�\�Z�x�l�v�� �f�_�r�d�Z�g�p�• 
�f�•�k�l�Z�� �l�Z�� �c�h�]�h�� �]�h�k�l�•�� �^�e�y�� �a�m�k�l�j�•�q�_�c�� �•�� �k�i�•�e�d�m�\�Z�g�g�y���� �G�_�j�•�^�d�h�� �l�m�l�� �f�h�`�g�Z�� �a�m�k�l�j�•�l�b��
�\�m�e�b�q�g�b�o�� �f�m�a�b�d�Z�g�l�•�\���� �k�i�•�\�Z�d�•�\���� �l�h�j�]�•�\�p�•�\�� �d�\�•�l�Z�f�b���� �<���k�_�j�_�^�b�g�g�•�c�� �a�h�g�•�� �i�_�j�_�\�Z�`�Z�}��
�l�j�Z�g�a�b�l�g�b�c�� �j�m�o�� �l�Z�� �d�h�j�h�l�d�h�q�Z�k�g�b�c�� �\�•�^�i�h�q�b�g�h�d�� ���k�l�Z�g�p�•�€�� �f�_�l�j�h�� �G�Z�m�d�h�\�Z����
�;�h�l�Z�g�•�q�g�b�c�� �k�Z�^������ �Z�� �\�� �i�_�j�b�n�_�j�•�c�g�•�c���± �k�i�h�k�l�_�j�•�]�Z�}�l�v�k�y�� �g�Z�c�[�•�e�v�r�Z�� �Z�d�l�b�\�g�•�k�l�v��
�\�m�e�b�q�g�h�€�� �l�h�j�]�•�\�e�•�� ���k�l�Z�g�p�•�€�� �f�_�l�j�h�� �=�_�j�h�€�\�� �i�j�Z�p�•���� �I�j�h�e�_�l�Z�j�k�v�d�Z���� �O�h�e�h�^�g�Z�� �]�h�j�Z������
�L�Z�d�����l�m�l���n�h�j�f�m�x�l�v�k�y���p�•�e�•���k�l�b�o�•�c�g�•���j�b�g�d�b�����y�d�•�����j�h�a�l�Z�r�h�\�m�x�l�v�k�y���\�a�^�h�\�`���h�k�g�h�\�g�b�o��
�i�•�r�h�o�•�^�g�b�o�� �r�e�y�o�•�\�� �f�•�`�� �\�o�h�^�Z�f�b�� �^�h�� �k�l�Z�g�p�•�c�� �f�_�l�j�h�i�h�e�•�l�_�g�m�� �•�� �l�j�Z�g�k�i�h�j�l�g�b�f�b��
�a�m�i�b�g�d�Z�f�b���� ���G�Z�y�\�g�•�k�l�v�� �\�� �a�h�g�•�� �\�i�e�b�\�m�� �k�l�Z�g�p�•�c�� �f�_�l�j�h�i�h�e�•�l�_�g�m�� �l�h�j�]�•�\�_�e�v�g�b�o��
�d�h�f�i�e�_�d�k�•�\�� �a�g�Z�q�g�h�� �i�•�^�\�b�s�m�x�l�v�� �k�h�p�•�Z�e�v�g�m�� �Z�d�l�b�\�g�•�k�l�v�� �l�Z�� �j�•�a�g�h�f�Z�g�•�l�l�y�� �j�m�o�m����
�I�j�b�k�m�l�g�•�k�l�v�� �_�e�_�f�_�g�l�•�\�� �h�a�_�e�_�g�_�g�g�y�� �k�i�j�b�y�}�� �n�h�j�f�m�\�Z�g�g�x�� �e�h�d�Z�p�•�c�� �\�•�^�i�h�q�b�g�m����
�\�m�e�b�q�g�b�o���i�_�j�n�h�f�_�g�k�•�\�� 

�L�b�i�� �•�� �j�Z�g�]�� �l�j�Z�g�k�i�h�j�l�g�h-�i�_�j�_�k�Z�^�h�q�g�h�]�h�� �\�m�a�e�Z�� �\�i�e�b�\�Z�}�� �g�Z�� �h�[�¶�}�f�b��
�i�Z�k�Z�`�b�j�k�v�d�b�o�� �i�h�l�h�d�•�\���� �j�•�\�_�g�v�� �\�•�^�\�•�^�m�\�Z�g�h�k�l�• �l�_�j�b�l�h�j�•�€���� �k�i�•�\�\�•�^�g�h�r�_�g�g�y��
�p�•�e�v�h�\�b�o�� �•�� �l�j�Z�g�a�b�l�g�b�o�� �i�h�l�h�d�•�\���� �€�o�� �•�g�l�_�g�k�b�\�g�•�k�l�v, �p�b�d�e�•�q�g�•�k�l�v�� �g�Z�i�h�\�g�_�g�g�y��
�d�h�`�g�h�]�h�� �d�h�g�d�j�_�l�g�h�]�h�� �i�j�h�k�l�h�j�m [12]. �G�Z�y�\�g�•�k�l�v�� �•���h�k�h�[�e�b�\�h�k�l�•���j�h�a�f�•�s�_�g�g�y��
�a�m�i�b�g�h�d�� �g�Z�a�_�f�g�h�]�h�� �f�•�k�v�d�h�]�h�� �l�j�Z�g�k�i�h�j�l�m���� �j�Z�g�]�� �f�•�k�v�d�b�o�� �f�Z�]�•�k�l�j�Z�e�_�c�� �\�b�a�g�Z�q�Z�}��
�g�Z�i�j�y�f�d�b�� �j�m�o�m�� �i�•�r�h�o�•�^�g�b�o�� �i�h�l�h�d�•�\���� �P�_���� �\�� �k�\�h�x�� �q�_�j�]�m���� �\�i�e�b�\�Z�}�� �g�Z�� �i�e�Z�g�m�\�Z�e�v�g�•��
�f�_�`�•�� �l�Z�� �i�j�h�k�l�h�j�h�\�_�� �j�h�a�q�e�_�g�m�\�Z�g�g�y�� �k�m�k�i�•�e�v�g�b�o�� �i�j�h�k�l�h�j�•�\���� �€�o�� �[�e�Z�]�h�m�k�l�j�•�c����
�G�Z�y�\�g�•�k�l�v�� �•�g�l�_�g�k�b�\�g�b�o�� �l�j�Z�g�a�b�l�g�b�o�� �i�•�r�h�o�•�^�g�b�o�� �i�h�l�h�d�•�\�� �i�h�l�j�_�[�m�}�� �a�Z�o�h�^�•�\�� �€�o��
�i�j�h�k�l�h�j�h�\�h�€�� �•�a�h�e�y�p�•�€�� �\�•�^�� �^�•�e�y�g�h�d�� �k�m�k�i�•�e�v�g�b�o�� �i�j�h�k�l�h�j�•�\���� �^�_�� �e�h�d�Z�e�•�a�m�x�l�v�k�y��
�d�h�j�h�l�d�h�q�Z�k�g�b�c�� �\�•�^�i�h�q�b�g�h�d�����Z�[�h �e�h�d�Z�p�•�€���\�m�e�b�q�g�h�€ �l�h�j�]�•�\�e�•���� �]�j�h�f�Z�^�k�v�d�_��
�o�Z�j�q�m�\�Z�g�g�y�� ���\�•�^�d�j�b�l�•�� �i�e�h�s�Z�^�d�b�� �d�Z�n�_���� �l�h�j�]�•�\�_�e�v�g�b�o�� �d�•�h�k�d�•�\������ �I�j�b�d�e�Z�^�h�f�� �}��
�k�m�k�i�•�e�v�g�b�c���i�j�h�k�l�•�j���[�•�e�y���k�l�Z�g�p�•�c �f�_�l�j�h���M�g�•�\�_�j�k�b�l�_�l�����G�Z�m�d�h�\�Z�� 

�A�g�Z�q�g�b�c�� �\�i�e�b�\�� �g�Z�� �n�m�g�d�p�•�h�g�Z�e�v�g�h-�i�e�Z�g�m�\�Z�e�v�g�m�� �h�j�]�Z�g�•�a�Z�p�•�x�� �k�m�k�i�•�e�v�g�b�o��
�i�j�h�k�l�h�j�•�\���\���a�h�g�Z�o���\�i�e�b�\�m���k�l�Z�g�p�•�c���f�_�l�j�h�i�h�e�•�l�_�g�m�����f�Z�x�l�v���i�h�l�j�_�[�b���i�Z�k�Z�`�b�j�•�\�����y�d�•��
�d�h�j�b�k�l�m�x�l�v�k�y�� �l�j�Z�g�k�i�h�j�l�g�h-�i�_�j�_�k�Z�^�h�q�g�b�f�� �\�m�a�e�h�f���� �Z�[�h�� �\�•�^�\�•�^�m�x�l�v �^�Z�g�m��
�l�_�j�b�l�h�j�•�x���a���•�g�r�b�o���i�j�b�q�b�g�����G�Z�c�[�•�e�v�r���o�Z�j�Z�d�l�_�j�g�b�f�b���i�h�l�j�_�[�Z�f�b���}�����a�Z�[�_�a�i�_�q�_�g�g�y��
�[�_�a�i�_�q�g�h�]�h���r�\�b�^�d�h�]�h���j�m�o�m�����^�h�[�j�Z �h�j�•�}�g�l�Z�p�•�y �\���i�j�h�k�l�h�j�•�����h�l�j�b�f�Z�g�g�y���•�g�n�h�j�f�Z�p�•�€����
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Public spaces in the areas of subway stations. 

The purpose of this work is to consider the factors influencing on the features of 
architectural and urban organization of public spaces in the areas of subway stations 
as important resources for the development of their network in the structure of the 
largest cities in Ukraine. Public spaces are considered as publicly accessible areas of 
the city where informal communications and short-term recreation of citizens take 
place. The location of these objects in the structure of the transport and 
communication framework of the city creates the preconditions for the formation of a 
kind of integrated network of public spaces that perform a special communicative 
function of the city community. This determines the relevance of this work. The need 
for such spaces is defined by theoretical understanding and a professional approach to 
their creation. The study has identified the factors that affect the functional and 
�S�O�D�Q�Q�L�Q�J���S�D�U�D�P�H�W�H�U�V���R�I���S�X�E�O�L�F���V�S�D�F�H�V���L�Q���W�K�H���D�U�H�D�V���R�I���V�X�E�Z�D�\���V�W�D�W�L�R�Q�V�¶���L�Q�I�O�X�H�Q�F�H�����7�K�H�\��
consist of three groups: 

- characteristics of the urban situation; 
- type and rank of the transport interchange; 
- the needs of passengers who use the subway station, adjacent public transport 

stations or visit the area for other reasons. 
The following conclusions have been made on the base of the study: 
�������,�Q���W�K�H���]�R�Q�H�V���R�I���V�X�E�Z�D�\���V�W�D�W�L�R�Q�V�¶ influence the locations are formed that fully 

correspond to the characteristics of "public spaces". These new functional and spatial 
formations are one of the complex and dynamic elements of the system of public 
spaces of the city which have significant potential for the formation of an integral 
network of spaces of this type. 

2. It has been improved the necessity of the spatial organization of public spaces 
�L�Q�� �W�K�H�� �D�U�H�D�V�� �R�I�� �V�X�E�Z�D�\�� �V�W�D�W�L�R�Q�V�¶�� �L�Q�I�O�X�H�Q�F�H�� �L�Q�� �R�U�G�H�U�� �W�R�� �R�S�W�L�P�L�]�H�� �W�K�H�L�U�� �I�X�Q�F�W�L�R�Q�D�O�� �D�Q�G��
planning organization and landscaping. 

3. It has been defined and researched the factors of influence on the organization 
of public spaces which will allow to define receptions and principles of their 
functional and planning organization in various urban organization situations and 
�I�H�D�W�X�U�H�V���R�I���I�R�U�P�D�W�L�R�Q���R�I���W�K�H���J�L�Y�H�Q���R�E�M�H�F�W�V�¶���Q�H�W�Z�R�U�N�� 

Key words: �S�X�E�O�L�F�� �V�S�D�F�H�V���� �]�R�Q�H�V�� �R�I�� �V�X�E�Z�D�\�� �V�W�D�W�L�R�Q�V�¶�� �L�Q�I�O�X�H�Q�F�H; factors of 
influence; functional and planning organization. 
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�p�_�� �e�b�r�_�� �i�_�j�\�b�g�g�Z�� �h�j�]�Z�g�•�a�Z�p�•�c�g�Z�� �h�^�b�g�b�p�y�� �\�� �k�b�k�l�_�f�•�� �k�Z�g�•�l�Z�j�g�h�]�h�� �h�q�b�s�_�g�g�y�� �l�h��
�\�b�d�h�j�b�k�l�h�\�m�}�f�h�� �i�j�b�g�p�b�i�� �a�h�\�g�•�r�g�v�h�]�h�� �^�h�i�h�\�g�_�g�g�y���� �s�h�� �i�h�e�y�]�Z�}�� �m�� �\�b�a�g�Z�q�_�g�g�•��
�g�Z�^�k�b�k�l�_�f�b�� �l�Z�� �i�•�^�k�b�k�l�_�f�b�� �h�[�¶�}�d�l�Z���� �F�_�l�h�^�h�e�h�]�•�y�� �k�b�k�l�_�f�g�h�]�h�� �i�•�^�o�h�^�m��
�k�Z�g�•�l�Z�j�g�h�]�h�� �h�q�b�s�_�g�g�y�� �`�b�l�e�h�\�b�o�� �l�_�j�b�l�h�j�•�c�� �[�Z�a�m�}�l�v�k�y�� �g�Z�� �m�j�Z�o�m�\�Z�g�g�•�� �i�j�b�g�p�b�i�•�\��
�k�b�k�l�_�f�g�h�]�h���i�•�^�o�h�^�m���>�����k���������@�� 
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�J�b�k. 1 �K�l�j�m�d�l�m�j�Z �•�g�n�h�j�f�Z�p�•�c�g�h�€ �f�h�^�_�e�• �f�•�k�l�h�[�m�^�•�\�g�h�€ �h�j�]�Z�g�•�a�Z�p�•�€ �k�Z�g�•�l�Z�j�g�h�]�h �h�q�b�s�_�g�g�y 

 

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

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

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

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

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

 
�<�b�k�g�h�\�d�b�� �H�l�`�_���\�k�•���i�j�b�g�p�b�i�b���j�h�[�h�l�b���k�Z�g�•�l�Z�j�g�h�]�h���h�q�b�s�_�g�g�y���\�b�d�h�g�m�x�l�v�k�y��

�e�b�r�_���a�Z���m�f�h�\�b���s�h���k�Z�g�•�l�Z�j�g�_���h�q�b�s�_�g�g�y���í���p�_���}�^�b�g�Z���k�b�k�l�_�f�Z���^�e�y���f�•�k�l�Z���y�d�Z���i�j�Z�p�x�}��
�a�Z���a�Z�i�j�h�i�h�g�h�\�Z�g�h�x���h�j�]�Z�g�•�a�Z�p�•�}�x���k�Z�g�•�l�Z�j�g�h�]�h���h�q�b�s�_�g�g�y�����^�b�\�����J�b�k�����������^�_���i�h�d�Z�a�Z�g�h��
�h�j�]�Z�g�•�a�Z�p�•�c�g�Z�� �k�b�k�l�_�f�Z�� �k�Z�g�•�l�Z�j�g�h�]�h�� �h�q�b�s�_�g�g�y�� �f�•�k�l�Z���� �>�e�y�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y��
�k�b�k�l�_�f�b���\�Z�`�e�b�\�h���\�j�Z�o�m�\�Z�l�b���i�j�•�h�j�b�l�_�l�g�•�k�l�v���n�Z�d�l�h�j�•�\���k�Z�g�•�l�Z�j�g�h�]�h���h�q�b�s�_�g�g�y�����s�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����8. 2020 
 

160 

�\�b�a�g�Z�q�Z�x�l�v�� �\�b�f�h�]�b�� �^�h�� �h�j�]�Z�g�•�a�Z�p�•�€�� �k�Z�g�•�l�Z�j�g�h�]�h�� �h�q�b�s�_�g�g�y�� �f�•�k�l�Z�� �>������ �k�� ������-179]. 
�<�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�b�� �i�h�[�m�l�h�\�b�o�� �\�•�^�o�h�^�•�\�� �g�_�f�h�`�e�b�\�h�� �[�_�a�� �g�Z�m�d�h�\�h-
�h�[�‰�j�m�g�l�h�\�Z�g�h�]�h�� �k�l�j�m�d�l�m�j�g�h�]�h�� �i�j�_�^�k�l�Z�\�e�_�g�g�y�� �l�j�v�h�o�� �j�•�\�g�•�\�� �k�b�k�l�_�f�b�� �k�Z�g�•�l�Z�j�g�h�]�h��
�h�q�b�s�_�g�g�y���� �\�b�a�g�Z�q�_�g�g�y�� �i�j�b�g�p�b�i�h�\�b�o�� �k�o�_�f���� �d�e�Z�k�b�n�•�d�Z�p�•�€�� �_�e�_�f�_�g�l�•�\�� �l�Z��
�h�j�]�Z�g�•�a�Z�p�•�c�g�b�o�� �h�^�b�g�b�p�v���� �i�j�_�^�k�l�Z�\�e�_�g�g�y�� �€�o�� �\ �n�m�g�d�p�•�h�g�Z�e�v�g�h-�i�e�Z�g�m�\�Z�e�v�g�•�c��
�k�b�k�l�_�f�•���f�•�k�l�Z�����l�Z���a�h�g�b���\�i�e�b�\�m���l�Z���•�g�����f�•�k�l�h�[�m�^�•�\�g�b�o���i�b�l�Z�g�v�����<�e�Z�k�l�b�\�h�k�l�•���k�b�k�l�_�f�b��
�k�Z�g�•�l�Z�j�g�h�]�h�� �h�q�b�s�_�g�g�y���� �f�•�k�l�h�[�m�^�•�\�g�Z�� �n�m�g�d�p�•�h�g�Z�e�v�g�•�k�l�v���� �i�h�k�e�•�^�h�\�g�•�k�l�v����
�_�d�h�g�h�f�•�q�g�•�k�l�v���� �_�d�h�e�h�]�•�q�g�•�k�l�v���� �p�•�e�•�k�g�•�k�l�v���� �l�Z�� �a�h�\�g�•�r�g�}�� �^�h�i�h�\�g�_�g�g�y���� �l�h�f�m��
�a�Z�[�_�a�i�_�q�_�g�g�y�� �p�b�o�� �\�e�Z�k�l�b�\�h�k�l�_�c�� �i�j�b�� �j�h�a�j�h�[�d�b�� �f�h�^�_�e�•�� �h�j�]�Z�g�•�a�Z�p�•�€�� �k�Z�g�•�l�Z�j�g�h�]�h��
�h�q�b�s�_�g�g�y���^�e�y�� �f�•�k�l�Z�� �[�m�e�h���a�Z�i�j�h�i�h�g�h�\�Z�g�h���f�_�l�h�^�h�e�h�]�•�x�� �k�b�k�l�_�f�g�h�k�l�•�����>�_�j�`�Z�\�g�b�c��
�g�Z�i�j�y�f�h�d�� �i�h�� �k�l�\�h�j�_�g�g�x���f�•�k�l�h�[�m�^�•�\�g�h�]�h�� �•�g�n�h�j�f�Z�p�•�c�g�h�]�h�� �[�Z�g�d�m�� �^�Z�g�b�o�� �f�Z�}��
�\�d�e�x�q�Z�l�b���^�h�k�e�•�^�`�_�g�g�y���l�_�j�b�l�h�j�•�€���f�•�k�l�Z���g�Z���y�d�b�o���m�l�\�h�j�x�x�l�v�k�y���\�•�^�o�h�^�b���l�Z���\�b�f�h�]�b��
�l�_�j�b�l�h�j�•�€�� �^�h�� �l�_�o�g�h�e�h�]�•�€�� �i�h�\�h�^�`�_�g�g�y�� �a�� �i�h�[�m�l�h�\�b�f�b�� �\�•�^�o�h�^�Z�f�b���� �<�b�j�•�r�b�l�b��
�i�j�h�[�e�_�f�m�� �i�h�[�m�l�h�\�b�o�� �\�•�^�o�h�^�•�\�� �`�b�l�e�h�\�b�o�� �l�_�j�b�l�h�j�•�c�� �f�h�`�e�b�\�h�� �e�b�r�_�� �i�j�b��
�a�Z�[�_�a�i�_�q�_�g�g�•�� �f�•�k�l�h�[�m�^�•�\�g�b�o�� �i�j�b�g�p�b�i�•�\�� �^�e�y�� �k�b�k�l�_�f�b�� �k�Z�g�•�l�Z�j�g�h�]�h�� �h�q�b�s�_�g�g�y��
�\�_�e�b�d�b�o���f�•�k�l�� 

 
�K�i�b�k�h�d���^�`�_�j�_�e 

1. �F�•�g�•�k�l�_�j�k�l�\�h�� �h�o�h�j�h�g�b�� �a�^�h�j�h�\�¶�y�� �M�d�j�Z�€�g�b���� �G�Z�d�Z�a�� �‹�������� �\�•�^�� ���������������������� �j����
�I�j�h���a�Z�l�\�_�j�^�`�_�g�g�y���>�_�j�`�Z�\�g�b�o���k�Z�g�•�l�Z�j�g�b�o���g�h�j�f���l�Z���i�j�Z�\�b�e���m�l�j�b�f�Z�g�g�y���l�_�j�b�l�h�j�•�c��
�g�Z�k�_�e�_�g�b�o�� �f�•�k�p�v���� �>�?�e�_�d�l�j�h�g�g�b�c�� �j�_�k�m�j�k�@������ �J�_�`�b�f�� �^�h�k�l�m�i�m����
http://zakon4.rada.gov.ua/laws/show/z0457-11 

2. �A�h�e�h�l�Z�j�� �E���<���� �I�_�j�_�^�m�f�h�\�b�� �n�h�j�f�m�\�Z�g�g�y�� �l�Z�� �•�k�l�h�j�b�q�g�•�� �_�l�Z�i�b�� �j�h�a�\�b�l�d�m��
�k�Z�g�•�l�Z�j�g�h�]�h�� �h�q�b�s�_�g�g�y�� �`�b�l�e�h�\�b�o�� �l�_�j�b�l�h�j�•�c�� �f�•�k�l�Z�����F�•�k�l�h�[�m�^�m�\�Z�g�g�y�� �l�Z��
�l�_�j�b�l�h�j�•�Z�e�v�g�_���i�e�Z�g�m�\�Z�g�g�y�����D����: �D�G�M�;�:�����������������<�b�i�� ���������k�� 255-258. 

3. �A�h�e�h�l�Z�j�� �E���<���� �N�Z�d�l�h�j�b���� �s�h�� �\�b�a�g�Z�q�Z�x�l�v�� �\�b�f�h�]�b�� �h�j�]�Z�g�•�a�Z�p�•�€�� �l�Z�� �j�h�a�f�•�s�_�g�g�y��
�i�_�j�\�b�g�g�b�o �i�m�g�d�l�•�\�� �a�[�h�j�m�� �^�e�y�� �`�b�l�e�h�\�h�€�� �l�_�j�b�l�h�j�•�€�� �f�•�k�l�Z�����F�•�k�l�h�[�m�^�m�\�Z�g�g�y�� �l�Z��
�l�_�j�b�l�h�j�•�Z�e�v�g�_���i�e�Z�g�m�\�Z�g�g�y�����D���������D�G�M�;�:�����������������<�b�i�������������k�� 174-179. 

4. �<�_�j�o�h�\�g�Z�� �J�Z�^�Z�� �M�d�j�Z�€�g�b���� �A�Z�d�h�g�� �M�d�j�Z�€�g�b�� �I�j�h�� �_�e�_�d�l�j�h�_�g�_�j�]�_�l�b�d�m���\�•� ̂
16.10.1997 �‹�� 575/97-�<�J�� �a �j�_�^�Z�d�p�•�}�x �\�•� ̂ ������������������������ �i�•�^�k�l�Z�\�Z��284-19 
�>�?�e�_�d�l�j�h�g�g�b�c���j�_�k�m�j�k�@������ �J�_�`�b�f���^�h�k�l�m�i�m����http://zakon4.rada.gov.ua/laws/ 

5. �>�z�f�b�g�� �G���� �F�����M�i�j�Z�\�e�_�g�b�_�� �j�Z�a�\�b�l�b�_�f�� �]�j�Z�^�h�k�l�j�h�b�l�_�e�v�g�u�o�� �k�b�k�l�_�f���� �D������
�;�m�^�•�\�_�e�v�g�b�d�������������������������k�� 

6. �A�h�e�h�l�Z�j���E���<�����F�_�l�h�^�b���\�b�a�g�Z�q�_�g�g�y���h�[�¶�}�f�m���l�Z���k�l�j�m�d�l�m�j�b���i�h�[�m�l�h�\�b�o���\�•�^�o�h�^�•�\��
�^�e�y�� �`�b�l�e�h�\�b�o�� �l�_�j�b�l�h�j�•�c�����F�•�k�l�h�[�m�^�m�\�Z�g�g�y�� �l�Z�� �l�_�j�b�l�h�j�•�Z�e�v�g�_�� �i�e�Z�g�m�\�Z�g�g�y���� �D������
�D�G�M�;�:�����������������<�b�i�������������k����������-294. 

7. �=�Z�[�j�_�e�v�� �F���F���� �I�j�h�k�l�h�j�h�\�Z�� �h�j�]�Z�g�•�a�Z�p�•�y�� �f�•�k�l�h�[�m�^�•�\�g�b�o�� �k�b�k�l�_�f�����1�g�k�l�b�l�m�l��
�j�_�]�•�h�g�Z�e�v�g�b�o���^�h�k�e�•�^�`�_�g�v���G�:�G���M�d�j�Z�€�g�b�� �D���������<�b�^�Z�\�g�b�q�b�c���^�•�f���:���K���K�������������������������k���� 

8. �=�m�l�g�h�\���:���W�����W�\�h�e�x�p�b�y���]�j�Z�^�h�k�l�j�h�b�l�_�e�v�k�l�\�Z���F�������K�l�j�h�c�a�^�Z�l�������������������������k�� 



�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����8. 2020 
 

161 

9. �:�e�_�d�k�Z�g�^�j�h�\�k�d�Z�y�� �A���B���� �b�� �^�j���� �H�j�]�Z�g�b�a�Z�p�b�y�� �k�e�m�`�[�u�� �f�m�k�h�j�h�m�^�Z�e�_�g�b�y�� �b��
�m�[�h�j�d�b���]�h�j�h�^�h�\�����F�������K�l�j�h�c�a�^�Z�l�������������������������k�� 

10. Envac concept. 2007. Magazine from the world leader in automated waste 
collection. Envac, Available at: www.envac.net. 

11.  Envac concept. 2009. Vacuum technology. Envac, Available at: 
www.envac.net  

12.  Envac concept. 2009. FAQ. The Stationary vacuum system. Envac, 1  
Available at: www.envac.net. 

13.  �)�X�Q�G�L�F�L�y�� �'�~�F�W�L�O�� �%�H�Q�L�W�R���� ������������ �8�Q�G�H�U�J�U�R�X�Q�G�� �:�D�V�W�H�� �F�D�W�D�O�R�J�X�H���� �$�Y�D�L�O�D�E�O�H�� �D�W����
http://www.benito.com/ru/downloads--mobiliario/. 

14.  �M�i�j�Z�\�e�•�g�g�y �\�•�^�o�h�^�Z�f�b�� �\�•�l�q�b�a�g�y�g�b�c �l�Z�� �a�Z�d�h�j�^�h�g�g�b�c�� �^�h�k�\�•�^���� �I�h�k�•�[�g�b�d���� �a�Z��
�j�_�^�����H�����1�� �;�h�g�^�Z�j�y����- �D���� �:�c�\�Z���i�e�x�k���E�l�[�� 2008. - 196 �k���� 
 

References 
1. Ministry of Healthcare of Ukraine, Order No. 145 of 17.03.2011. On Approval 

of State Sanitary Norms and Rules of popu�O�D�W�H�G�� �D�U�H�D�V�¶�� �W�H�U�U�L�W�R�U�L�H�V�� �P�D�L�Q�W�H�Q�D�Q�F�H����
�>�0�L�Q�L�V�W�H�U�V�W�Y�R�� �R�N�K�R�U�R�Q�\�� �]�G�R�U�R�Y�Š�\�D�� �8�N�U�D�\�L�Q�\���� �1�D�N�D�]�� �‹�������� �Y�L�G�� ���������������������� �U���� �3�U�R��
zatverdzhennya Derzhavnykh sanitarnykh norm ta pravyl utrymannya terytoriy 
�Q�D�V�H�O�H�Q�\�N�K���P�L�V�W�V�‰�@��(in Ukrainian). 

2. Zolotar L.V. 2013. Prerequisites for the formation and historical stages of 
development of waste management of residential areas of the city. City and Land Use 
Planning. [Peredumovy formuvannya ta istorychni etapy rozvytku sanitarnoho 
ochyshchennya zhytlovykh terytoriy mista. Mistobuduva�Q�Q�\�D�� �W�D�� �W�H�U�\�W�R�U�L�D�O�¯�Q�H��
planuvannya], 47, 255-258 (in Ukrainian). 

3. Zolotar L.V. 2014. Factors determining the requirements for the organization 
and location of primary collection points for the residential area of the city. City and 
Land Use Planning. [Faktor�\���� �V�K�F�K�R�� �Y�\�]�Q�D�F�K�D�\�X�W�‰�� �Y�\�P�R�K�\�� �R�U�K�D�Q�L�]�D�W�V�L�\�L�� �W�D��
rozmishchennya pervynnykh punktiv zboru dlya zhytlovoyi terytoriyi mista. 
�0�L�V�W�R�E�X�G�X�Y�D�Q�Q�\�D���W�D���W�H�U�\�W�R�U�L�D�O�¯�Q�H���S�O�D�Q�X�Y�D�Q�Q�\�D], 51, 174-179 (in Ukrainian). 

4. The Verkhovna Rada of Ukraine. Law of Ukraine on Electricity of October 16, 
���������� �‹�� ������������-VR, as amended on April 26, 2015, grounds 284-19. [Verkhovna 
�5�D�G�D�� �8�N�U�D�\�L�Q�\���� �=�D�N�R�Q�� �8�N�U�D�\�L�Q�\�� �3�U�R�� �H�O�H�N�W�U�R�H�Q�H�U�K�H�W�\�N�X�� �Y�L�G�� ���������������������� �‹�� ������������-
VR, z redaktsiyeyu vid 26.04.2015, pidstava 284-19] (in Ukrainian). 

5. Demin N.M. 1991. Management of urban development systems. [Upravleniye 
razvitiyem gradostroitel'nykh sistem], Budivelnyk, 184 p. (in Russian). 

6. Zolotar L.V. 2012. Methods for determining the volume and structure of 
household waste for residential areas. City and Land Use Planning. [Metody 
�Y�\�]�Q�D�F�K�H�Q�Q�\�D���R�E�Š�\�H�P�X���W�D���V�W�U�X�N�W�X�U�\���S�R�E�X�W�R�Y�\�N�K���Y�L�G�N�K�R�G�L�Y���G�O�\�D���]�K�\�W�O�R�Y�\�N�K���W�H�U�\�W�R�U�L�\����
�0�L�V�W�R�E�X�G�X�Y�D�Q�Q�\�D���W�D���W�H�U�\�W�R�U�L�D�O�¯�Q�H���S�O�D�Q�X�Y�D�Q�Q�\�D], 45, 255-258 (in Ukrainian). 



�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����8. 2020 
 

162 

7. Gabriel M.M. 2004. Spatial organization of urban systems. Institute for 
Regional Studies of the National Academy of Sciences of Ukrain. [Prostorova 
orhanizatsiya mistobudivnykh system. �,�Q�V�W�\�W�X�W�� �U�H�K�L�R�Q�D�O�¯�Q�\�N�K�� �G�R�V�O�L�G�]�K�H�Q�¯�� �1�$�1��
Ukrayiny], 400 p. (in Ukrainian). 

8. Gutnov A.E. 1984. Evolution of Urban Planning. [Evolyutsiya 
gradostroitel'stva], Stroyizdat, 256 p. (in Russian). 

9. Aleksandrovskay, Z.I. and other. 1976. Organization of west system and city 
cleaning service. [Organizatsiya sluzhby musoroudaleniya i uborki gorodov], 
Stroyizdat, 127 p. (in Russian). 

10. Envac concept. 2007. Magazine from the world leader in automated waste 
collection. Envac, Available at: www.envac.net (in English). 

11. Envac concept. 2009. Vacuum technology. Envac, Available at: 
www.envac.net (in English). 

12. Envac concept. 2009. FAQ. The Stationary vacuum system. Envac, 1  
Available at: www.envac.net. (in English) 

13. �)�X�Q�G�L�F�L�y�� �'�~�F�W�L�O�� �%�H�Q�L�W�R���� ������������ �8�Q�G�H�U�J�U�R�X�Q�G�� �:�D�V�W�H�� �F�D�W�D�O�R�J�X�H���� �$�Y�D�L�O�D�E�O�H�� �D�W����
http://www.benito.com/ru/downloads--mobiliario/ (in English). 

14. Bondar O.I. 2008 Waste collection: domestic and foreign practices. Textbook 
[Upravlinnya vidkhodamy: vitchyznyanyy ta zakordonnyy dosvid: Posibnyk/ za red. 
O. I. Bondarya], Aiva plus Ltb, 196 p. (in Ukrainian) 
 

�:�g�g�h�l�Z�p�b�y 
�A�h�e�h�l�Z�j�v���E�x�^�f�b�e�Z���<�y�q�_�k�e�Z�\�h�\�g�Z�� �d�Z�g�^�b�^�Z�l���l�_�o�g�b�q�_�k�d�b�o���g�Z�m�d�����Z�k�k�b�k�l�_�g�l��

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

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

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

�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �k�Z�g�b�l�Z�j�g�Z�y�� �h�q�b�k�l�d�Z�� �]�h�j�h�^�Z���� �i�_�j�\�b�q�g�u�_�� �i�m�g�d�l�u�� �k�[�h�j�Z����
�[�u�l�h�\�u�_���h�l�o�h�^�u�����`�b�e�u�_���l�_�j�j�b�l�h�j�b�b���]�h�j�h�^�Z�����]�j�Z�^�h�k�l�j�h�b�l�_�e�v�k�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����8. 2020 
 

163 

Annotations 
Zolotar Liudmyla, PhD or candidate of science, assistant of department of 

urban construction of Kyiv National University of Constriction and Architecture, 
Kyiv, Ukraine. 

The problem of urban development of waste management in the big city. 
The economic, ecological, sanitary, and epidemiologic direction of problem of 

anthropogenous impact on environment and quality of waste management of the city 
are interested. The methodological questions of urban development of waste 
management are researched is not much well. The scientific substantiation of 
methodological system of waste management and distribution of waste collection 
points are the first solution of the problem in waste management. 

The organization of the system of sanitary cleaning of residential areas is based 
on the principles of a systematic approach: 

the principle of integrity means that the system of sanitary purification has 
clearly expressed spatial-planning and technological-organizational boundaries; 

the principle of hierarchical structure involves consideration of urban and 
technological organization of the system of sanitary purification in the fullness of its 
elements, essential connections between them.  

The basis of the method is the satisfying of urban planning principles, 
requirements and conditions of the territory when choosing a method of collecting 
sanitary cleaning. The decision on technological or organizational-technological way 
of collecting household waste is made at the third or second technological level and is 
based on urban planning requirements, analysis of the territory, and is made 
according to a number of restrictions that characterize the territory.  

The main urban planning restrictions when choosing a method of collection: 
territorial restriction, population density of the block, the perimeter of the territory of 
the block, the area of the territory within the streets, the area of influence of the waste 
transfer station. 

Key words: waste management; waste collection points; household waste; 
residential areas of the city; urban planning. 
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�•�g�^�m�d�p�•�€���l�Z���m�a�Z�]�Z�e�v�g�_�g�g�y���� 

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

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

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

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

�D�h�f�i�h�a�b�p�•�c�g�_���j�•�r�_�g�g�y���d�h�f�i�e�_�d�k�g�b�o���f�Z�c�^�Z�g�q�b�d�•�\���i�h�\�b�g�g�h���a�¶�}�^�g�m�\�Z�l�b���\�k�x��
�k�b�k�l�_�f�m���^�•�e�y�g�h�d���a�h�g���a�j�m�q�g�b�f�b���i�•�r�h�o�•�^�g�b�f�b���a�\�¶�y�a�d�Z�f�b�����Z�e�_���\���\�h�^�g�h�q�Z�k���a�[�_�j�•�]�Z�l�b��
�k�\�h�x�� �m�g�•�d�Z�e�v�g�•�k�l�v�� �l�Z�� �\�b�d�e�b�d�Z�l�b�� �a�Z�p�•�d�Z�\�e�_�g�•�k�l�v�� �^�•�l�_�c�� �k�m�q�Z�k�g�b�f�� �^�b�a�Z�c�g�h�f����
�1�]�j�h�\�b�c�� �i�j�h�k�l�•�j�� �i�j�b�[�m�^�b�g�d�h�\�b�o�� �l�_�j�b�l�h�j�•�c�� �f�Z�}�� �\�b�]�e�y�^�Z�l�b�� �i�j�b�\�Z�[�e�b�\�h�� �a�� �\�•�d�h�g��
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�i�j�b�e�_�]�e�b�o�� �[�m�^�b�g�d�•�\���� �Z�� �^�b�a�Z�c�g�� �f�Z�c�^�Z�g�q�b�d�•�\�� �f�h�`�_�� �f�Z�l�b�� �j�•�a�g�•�� �l�_�f�Z�l�b�q�g�•��
�g�Z�i�j�Z�\�e�_�g�g�y��[18]. 

 

 
 

�J�b�k�� 1 �± �N�m�g�d�p�•�h�g�Z�e�v�g�_���a�h�g�m�\�Z�g�g�y���d�h�f�i�e�_�d�k�g�b�o���^�b�l�y�q�b�o���f�Z�c�^�Z�g�q�b�d�•�\ 

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

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

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

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

�A�h�g�Z�� �^�e�y�� �^�•�l�_�c�� �a�� �•�g�\�Z�e�•�^�g�•�k�l�x�� �f�Z�}�� �[�m�l�b�� �g�_�\�•�^�¶�}�f�g�h�x�� �q�Z�k�l�b�g�h�x�� �k�m�q�Z�k�g�h�]�h��
�•�]�j�h�\�h�]�h�� �i�j�h�k�l�h�j�m���� �:�\�l�h�j�b���R�d�e�y�j �K�� �I���� �•�� �J�h�f�Z�g�_�g�d�h �1�� �1�����\�� �j�h�[�h�l�•��[13], 
�j�h�a�]�e�y�^�Z�x�q�b�� �l�b�i�b�� �Z�j�o�•�l�_�d�l�m�j�g�h�]�h�� �k�_�j�_�^�h�\�b�s�Z�� �l�Z�� �n�h�j�f�m�e�x�x�q�b�� �a�Z�]�Z�e�v�g�•��
�i�j�b�g�p�b�i�b���c�h�]�h���\�^�h�k�d�h�g�Z�e�_�g�g�y�����\�j�Z�o�h�\�m�x�l�v���l�Z�d�h�`���•�g�l�_�j�_�k�b���^�•�l�_�c���a���h�[�f�_�`�_�g�b�f�b��
�f�h�`�e�b�\�h�k�l�y�f�b�����>�e�y���p�b�o���^�•�l�_�c�� �\�_�e�b�d�_�� �a�g�Z�q�_�g�g�y�� �f�Z�}�� �k�i�•�e�d�m�\�Z�g�g�y���� �Z�� �j�h�a�\�b�l�h�d��
�g�Z�c�d�j�Z�s�_���\�•�^�[�m�\�Z�}�l�v�k�y�� �\�� �•�]�j�h�\�•�c�� �l�Z�� �g�_�g�Z�\�¶�y�a�e�b�\�•�c�� �n�h�j�f�•���� �K�Z�f�_�� �^�e�y���i�h�a�b�l�b�\�g�b�o��
�_�f�h�p�•�c�� �l�Z �Z�d�l�b�\�g�h�]�h�� �j�h�a�\�b�l�d�m�� �k�l�\�h�j�x�x�l�v�k�y���•�]�j�h�\�•���i�j�h�k�l�h�j�b �^�e�y�� �^�•�l�_�c���a��
�•�g�\�Z�e�•�^�g�•�k�l�x. 

�F�_�l�h�x���l�Z�d�b�o���k�i�h�j�m�^ �}���g�_���k�l�\�h�j�_�g�g�y���k�i�_�p�•�Z�e�v�g�h�]�h���•�]�j�h�\�h�]�h���i�j�h�k�l�h�j�m�����d�m�^�b��
�[�Z�l�v�d�b�� �f�h�`�m�l�v�� �i�j�b�\�h�^�b�l�b�� �^�•�l�_�c �a�� �n�•�a�b�q�g�b�f�b�� �i�h�j�m�r�_�g�g�y�f�b���� �a�Z�[�_�a�i�_�q�b�\�r�b�� �€�f��
�h�d�j�_�f�_���•�k�g�m�\�Z�g�g�y�� �\�� �]�j�m�i�•�� �k�h�[�•�� �i�h�^�•�[�g�b�o���� �Z�� �\�e�Z�r�l�m�\�Z�g�g�y�� �p�v�h�]�h�� �i�j�h�k�l�h�j�m�� �l�Z�d�b�f��
�q�b�g�h�f���� �s�h�[�� �g�Z�� �g�v�h�f�m �f�h�]�e�b�� �\�h�^�g�h�q�Z�k�� �i�_�j�_�[�m�\�Z�l�b���\�k�•�� �^�•�l�b���� �K�Z�f�_�� �\���k�i�•�e�v�g�•�c 
�Z�l�f�h�k�n�_�j�•�� �f�h�`�e�b�\�Z�� �d�h�f�n�h�j�l�g�Z, �•���j�Z�a�h�f�� �a�� �l�b�f �^�h�k�b�l�v�� �r�\�b�^�d�Z�� �Z�^�Z�i�l�Z�p�•�y��
�h�k�h�[�e�b�\�h�€ �^�b�l�b�g�b���� �y�d�Z�� �\�� �k�l�Z�g�^�Z�j�l�g�b�o�� �m�f�h�\�Z�o���q�Z�k�l�h�� �[�m�\�Z�}�� �k�d�e�Z�^�g�h�x �• �f�h�`�_��
�k�m�i�j�h�\�h�^�`�m�\�Z�l�b�k�y���k�l�j�_�k�h�f�� 
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�1�]�j�h�\�b�c�� �f�Z�c�^�Z�g�q�b�d���� �Z�^�Z�i�l�h�\�Z�g�b�c�� �^�h�� �i�h�l�j�_�[�� �^�•�l�_�c�� �a�� �•�g�\�Z�e�•�^�g�•�k�l�x���± �p�_�� �g�_��
�e�b�r�_���f�•�k�p�_���^�e�y���]�j�b�����Z�e�_���p�_���f�•�k�p�_ �j�h�a�m�f�•�g�g�y�����k�i�•�\�i�_�j�_�`�b�\�Z�g�g�y �l�Z���k�h�e�•�^�Z�j�g�h�k�l�• �a��
�l�b�f�b���� �q�b�€�� �n�•�a�b�q�g�• �a�^�•�[�g�h�k�l�•�� �h�[�f�_�`�_�g�•�����<�•�^�i�h�\�•�^�g�_���h�[�e�Z�^�g�Z�g�g�y���k�e�m�]�m�}��
�i�h�d�j�Z�s�_�g�g�x���i�j�h�p�_�k�m �]�j�b�����j�h�a�\�b�l�d�m���l�Z���g�Z�\�q�Z�g�g�y �c �\�j�Z�o�h�\�m�}���n�•�a�b�q�g�•���f�h�`�e�b�\�h�k�l�•��
�a�Z�^�h�\�h�e�_�g�g�y���^�b�l�y�q�b�o���i�h�l�j�_�[�����<�k�• �^�•�l�b���f�h�`�m�l�v���d�h�j�b�k�l�m�\�Z�l�b�k�y���p�b�f���h�[�e�Z�^�g�Z�g�g�y�f  
�\�� �l�•�c�� �`�_�� �f�•�j�•���� �s�h�� �•���^�•�l�b�� �a�� �•�g�\�Z�e�•�^�g�•�k�l�x. �L�h�^�•���� �]�j�Z�g�•�� �f�•�`�� �l�b�f�b, �o�l�h�� �\�•�e�v�g�h��
�i�_�j�_�k�m�\�Z�}�l�v�k�y�� �l�Z�� �l�b�f�b���� �y�d�• �h�[�f�_�`�_�g�• �m�� �k�\�h�€�o �n�•�a�b�q�g�b�o�� �f�h�`�e�b�\�h�k�l�y�o����
�k�l�b�j�Z�x�l�v�k�y. �L�Z�d�•�� �•�]�j�h�\�•�� �f�Z�c�^�Z�g�q�b�d�b�� �i�h�d�j�Z�s�m�x�l�v�� �f�h�l�h�j�b�d�m�� �^�•�l�_�c �l�Z 
�^�h�i�h�f�Z�]�Z�x�l�v���m���n�h�j�f�• �]�j�b���\�k�l�Z�g�h�\�e�x�\�Z�l�b���k�h�p�•�Z�e�v�g�•���a�\�¶�y�a�d�b [19]. 

�G�Z���J�b�k������ �g�Z�\�_�^�_�g�h���i�j�b�d�e�Z�^���i�j�h�}�d�l�m���f�Z�c�^�Z�g�q�b�d�Z �^�e�y���^�•�l�_�c���a���•�g�\�Z�e�•�^�g�•�k�l�x���\��
�d�h�f�i�e�_�d�k�•���k�i�•�e�v�g�h�]�h���•�]�j�h�\�h�]�h���i�j�h�k�l�h�j�m�� 

 

 
 

�J�b�k�� 2 �± �F�Z�c�^�Z�g�q�b�d���^�e�y���^�•�l�_�c���a���•�g�\�Z�e�•�^�g�•�k�l�x���\���d�h�f�i�e�_�d�k�•���k�i�•�e�v�g�h�]�h���•�]�j�h�\�h�]�h���i�j�h�k�l�h�j�m 

 
�L�Z�d�•���f�Z�c�^�Z�g�q�b�d�b���f�Z�x�l�v���k�\�h�€���d�h�g�k�l�j�m�d�l�b�\�g�•���h�k�h�[�e�b�\�h�k�l�•�����<�h�g�b���h�[�h�\�¶�y�a�d�h�\�h��

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

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

�L�b�i�� �h�[�e�Z�^�g�Z�g�g�y���f�Z�c�^�Z�g�q�b�d�•�\���^�e�y�� �k�i�h�j�l�b�\�g�h�€�� �a�h�g�b�� �a�Z�e�_�`�b�l�v�� �\�•�^�� �\�•�d�h�\�b�o��
�]�j�m�i, �^�e�y�� �y�d�b�o�� �\�h�g�Z�� �i�_�j�_�^�[�Z�q�_�g�Z���� �?�e�_�f�_�g�l�b�� �[�e�Z�]�h�m�k�l�j�h�x�� �g�Z�� �k�i�h�j�l�b�\�g�h�f�m��
�f�Z�c�^�Z�g�q�b�d�m�� �i�h�\�b�g�g�•���f�Z�l�b �f�¶�y�d�•�� �Z�[�h�� �]�Z�a�h�g�g�•�� �\�b�^�b�� �i�h�d�j�b�l�l�y�����h�a�_�e�_�g�_�g�g�y����
�h�k�\�•�l�e�_�g�g�y�����h�]�h�j�h�^�`�_�g�g�y�����m�j�g�b�����f�•�k�p�y �^�e�y���i�Z�j�d�m�\�Z�g�g�y���\�_�e�h�k�b�i�_�^�•�\��[15]. 

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

�G�_�a�Z�e�_�`�g�h�� �\�•�^�� �i�j�b�a�g�Z�q�_�g�g�y���� �f�Z�c�^�Z�g�q�b�d�b�� �i�h�\�b�g�g�•�� �\�•�^�i�h�\�•�^�Z�l�b�� �k�m�q�Z�k�g�b�f��
�k�l�Z�g�^�Z�j�l�Z�f���l�Z���\�b�f�h�]�Z�f���[�_�a�i�_�d�b���l�Z���_�d�h�e�h�]�•�q�g�h�k�l�•��[20]. �>�e�y���i�h�i�_�j�_�^�`�_�g�g�y���l�j�Z�\�f��
�m�� �j�Z�a�•�� �i�Z�^�•�g�g�y�� �^�b�l�y�q�•�� �•�]�j�h�\�•�� �f�Z�c�^�Z�g�q�b�d�b�� �h�[�e�Z�^�g�m�x�l�v�� �m�^�Z�j�h�i�h�]�e�b�g�Z�e�v�g�b�f��
�i�h�d�j�b�l�l�y�f���� �y�d�_ �g�_�h�[�o�•�^�g�h���i�_�j�_�^�[�Z�q�Z�l�b�� �m�� �f�•�k�p�y�o�� �j�h�a�f�•�s�_�g�g�y�� �•�]�j�h�\�h�]�h��
�h�[�e�Z�^�g�Z�g�g�y�� �l�Z�� �•�g�r�b�o�� �f�•�k�p�y�o���� �i�h�\�¶�y�a�Z�g�b�o�� �a�� �f�h�`�e�b�\�b�f�� �i�Z�^�•�g�g�y�f�� �^�•�l�_�c���� �M�� �j�Z�a�•��
�l�j�Z�\�¶�y�g�h�]�h�� �i�h�d�j�b�l�l�y�� �l�j�_�[�Z �i�_�j�_�^�[�Z�q�Z�l�b�� �i�•�r�h�o�•�^�g�•�� �^�h�j�•�`�d�b���^�h�� �•�]�j�h�\�h�]�h��
�h�[�e�Z�^�g�Z�g�g�y���a���l�\�_�j�^�b�f�����f�¶�y�d�b�f �Z�[�h���d�h�f�[�•�g�h�\�Z�g�b�f �\�b�^�Z�f�b���i�h�d�j�b�l�l�•�\��[15]. 

�I�j�b�� �h�j�]�Z�g�•�a�Z�p�•�€�� �^�b�l�y�q�b�o�� �f�Z�c�^�Z�g�q�b�d�•�\�� �g�Z�� �i�j�b�[�m�^�b�g�d�h�\�b�o�� �l�_�j�b�l�h�j�•�y�o��
�g�_�h�[�o�•�^�g�h�� �\�j�Z�o�h�\�m�\�Z�l�b���\�•�^�•�j�\�Z�g�•�k�l�v�� �`�b�l�_�e�•�\�� �\�_�e�b�d�b�o�� �f�•�k�l�� �\�•�^�� �i�j�b�j�h�^�g�b�o�� �m�f�h�\, 
�s�h �k�l�\�h�j�x�}�� �\�g�m�l�j�•�r�g�x�� �g�Z�i�j�m�]�m�� �c�� �k�l�j�_�k���� �L�h�f�m, �g�Z���i�j�h�}�d�l�Z�o�� �^�b�l�y�q�b�o��
�f�Z�c�^�Z�g�q�b�d�•�\���[�Z�`�Z�g�h���i�_�j�_�^�[�Z�q�Z�l�b���h�k�l�j�•�\�p�•���a���_�e�_�f�_�g�l�Z�f�b���e�Z�g�^�r�Z�n�l�g�h�]�h���^�b�a�Z�c�g�m����
�Y�d�� �\�\�Z�`�Z�x�l�v�� �Z�\�l�h�j�b��Sabri C. �5���� �l�Z Abbaspourasadolah J. [5] �^�b�l�y�q�•�� �f�Z�c�^�Z�g�q�b�d�b��
�f�Z�x�l�v�� �[�m�l�b�� �[�•�e�v�r���i�j�b�j�h�^�g�b�f�b�� �y�d�� �\�� �i�e�Z�g�•�� �a�_�e�_�g�b�o�� �g�Z�k�Z�^�`�_�g�v���� �l�Z�d�� �•�� �\�� �i�e�Z�g�•��
�a�h�\�g�•�r�g�v�h�]�h���\�b�]�e�y�^�m���h�[�e�Z�^�g�Z�g�g�y�����y�d�_���j�h�a�f�•�s�_�g�h���g�Z���p�b�o���f�Z�c�^�Z�g�q�b�d�Z�o ���J�b�k��������.  

 

 
�J�b�k���������± �>�b�l�y�q�b�c���f�Z�c�^�Z�g�q�b�d���a���_�e�_�f�_�g�l�Z�f�b���e�Z�g�^�r�Z�n�l�g�h�]�h���^�b�a�Z�c�g�m 
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�D�j�•�f�� �m�k�v�h�]�h�� �•�g�r�h�]�h���� �g�_�h�[�o�•�^�g�h�� �\�j�Z�o�h�\�m�\�Z�l�b�� �r�m�f�h�\�_�� �l�Z�� �i�b�e�h�\�_ 
�g�Z�\�Z�g�l�Z�`�_�g�g�y�� �g�Z�� �p�•�� �a�h�g�b�� �c�� �a�Z�]�Z�a�h�\�Z�g�•�k�l�v�� �^�•�e�y�g�h�d���� �s�h�� �i�j�b�e�y�]�Z�x�l�v�� �^�h��
�Z�\�l�h�f�h�[�•�e�v�g�b�o�� �^�h�j�•�]�� �>�e�y�� �a�Z�o�b�k�l�m�� �\�•�^�� �r�m�f�h�\�h�]�h�� �•�� �]�Z�a�h�\�h�]�h�� �a�Z�[�j�m�^�g�_�g�g�y��
�g�_�h�[�o�•�^�g�h�� �i�_�j�_�^�[�Z�q�Z�l�b�� �_�d�j�Z�g�b�� �•�a�� �a�_�e�_�g�b�o�� �g�Z�k�Z�^�`�_�g�v�� �I�j�b�� �p�v�h�f�m�� �a�Z�[�h�j�h�g�_�g�h��
�\�b�k�Z�^�`�m�\�Z�g�g�y���^�_�j�_�\���a���d�h�e�x�q�d�Z�f�b�����Z���l�Z�d�h�`���j�h�k�e�b�g���a���h�l�j�m�c�g�b�f�b���i�e�h�^�Z�f�b [15]. 

�Y�d�� �\�\�Z�`�Z�x�l�v�� �Z�\�l�h�j�b���K�l�Z�^�g�b�d �<�� �X���� �l�Z�� �L�b�o�h�f�b�j�h�\�Z �L�� �K. [11] �i�j�b��
�i�j�h�}�d�l�m�\�Z�g�g�•�� �h�a�_�e�_�g�_�g�g�y���g�_�h�[�o�•�^�g�h���\�j�Z�o�h�\�m�\�Z�l�b�� �r�m�f�h�a�Z�o�b�k�g�•�� �l�Z�� �i�b�e�h�a�Z�o�b�k�g�• 
�\�e�Z�k�l�b�\�h�k�l�•�� �•�� �]�Z�a�h�k�l�•�c�d�•�k�l�v �j�h�k�e�b�g���� �I�j�b�� �Z�g�Z�e�•�a�•�� �^�_�y�d�b�o�� �\�b�^�•�\�� �^�_�j�_�\�� �g�Z��
�\�•�^�i�h�\�•�^�g�•�k�l�v�� �m�k�•�f�� �g�_�h�[�o�•�^�g�b�f�� �d�j�b�l�_�j�•�y�f���Z�\�l�h�j�b�� �a�j�h�[�b�e�b �\�b�k�g�h�\�h�d���� �s�h�� �i�j�b��
�i�j�Z�\�b�e�v�g�•�c�� �€�o�� �d�h�f�[�•�g�Z�p�•�€�� �k�l�\�h�j�x�}�l�v�k�y�� �_�d�j�Z�g���� �y�d�b�c�� �a�^�Z�l�_�g�� �a�Z�o�b�k�l�b�l�b�� �\�•�^�� �r�m�f�m����
�i�b�e�m���l�Z���\�b�o�e�h�i�g�b�o���]�Z�a�•�\���Z�\�l�h�f�h�[�•�e�•�\�� 

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