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

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

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

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

 
                                                           
1   (�: .�K.�K. - art-�F�L�W�\���F�R�Q�F�W�U�X�F�W�L�R�Q���‹���������������± �k�l�h�j.26) 
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�E�Z�[�h�j�Z�l�h�j�•�y���Z�j�o�•�l�_�d�l�m�j�g�h�]�h���f�h�^�_�e�x�\�Z�g�g�y���1�g�k�l�b�l�m�l�m���Z�j�o�•�l�_�d�l�m�j�b���H�>�:�;�: 

 

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

�K�l�\�h�j�_�g�g�y�� �Z�j�o�•�l�_�d�l�m�j�g�h-�o�m�^�h�`�g�v�h�]�h�� �•�g�k�l�b�l�m�l�m�� �H�G�:�;�:�� �}�� �g�_�� �l�•�e�v�d�b��
�k�_�j�c�h�a�g�b�f�� �\�g�_�k�d�h�f�� �\�� �j�h�a�\�b�l�h�d�� �\�b�s�h�€�� �Z�j�o�•�l�_�d�l�m�j�g�h-�o�m�^�h�`�g�v�h�€�� �•�� �•�g�`�_�g�_�j�g�h-
�[�m�^�•�\�_�e�v�g�h�€���h�k�\�•�l�b�����Z�e�_���c���[�_�a�p�•�g�g�h�x���•�g�\�_�k�l�b�p�•�}�x���\���f�Z�c�[�m�l�g�}���M�d�j�Z�€�g�b�� 

�H�k�v�� �d�j�_�^�h�� �^�b�j�_�d�l�h�j�Z�� �•�g�k�l�b�l�m�l�m���� �a�� �y�d�b�f�� �\�Z�`�d�h�� �g�_�� �i�h�]�h�^�b�l�b�k�y���²  �©�G�_��
�i�h�l�j�•�[�g�h���c�l�b���g�Z�\�a�^�h�]�•�g���/�\�j�h�i�•�����F�b���f�Z�}�f�h���c�l�b���k�\�h�€�f���r�e�y�o�h�f���²  �^�h���Z�j�o�•�l�_�d�l�m�j�b���a��
�\�e�Z�k�g�b�f���h�[�e�b�q�q�y�f���ª�����1���p�_���\�•�j�g�h�� 

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

�>�h�� �m�q�Z�k�l�•�� �\�� �Z�l�_�k�l�Z�p�•�€�� �^�b�i�e�h�f�g�b�o�� �j�h�[�•�l�� �^�h�� �k�d�e�Z�^�m�� �>�_�j�`�Z�\�g�b�o��
�_�d�a�Z�f�_�g�Z�p�•�c�g�b�o�� �d�h�f�•�k�•�c�� �\�� �y�d�h�k�l�•�� �€�o�g�•�o�� �]�h�e�•�\�� �a�Z�i�j�h�r�m�x�l�v�k�y�� �\�b�^�Z�l�g�•�� �\�q�_�g�•�� �•��
�i�j�Z�d�l�b�d�b �²  �\�•�^�h�f�•���g�_���l�•�e�v�d�b���k�\�h�€�f�b���^�h�k�y�]�g�_�g�g�y�f�b���\���i�j�h�n�_�k�•�c�g�•�c���^�•�y�e�v�g�h�k�l�•�����Z�e�_��
�c���� �s�h�� �h�k�h�[�e�b�\�h�� �\�Z�`�e�b�\�h���� �k�\�h�}�x�� �i�j�b�g�p�b�i�h�\�•�k�l�x�� �•�� �[�_�a�d�h�f�i�j�h�f�•�k�g�h�x��
�\�b�f�h�]�e�b�\�•�k�l�x�� ���g�_�� �k�l�h�k�h�\�g�h�� �^�b�i�e�h�f�Z�g�l�•�\���� �Z�� �^�h�� �i�j�_�^�k�l�Z�\�e�_�g�b�o�� �j�h�[�•�l�� �����²  
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�A�Z�k�e�m�`�_�g�b�c�� �Z�j�o�•�l�_�d�l�h�j�� �M�d�j�Z�€�g�b���� �^�h�d�l�h�j�� �Z�j�o�•�l�_�d�l�m�j�b���� �i�j�h�n�_�k�h�j�� �1�]�h�j��
�H�e�_�d�k�Z�g�^�j�h�\�b�q�� �N�h�f�•�g���� �G�Z�j�h�^�g�b�c�� �Z�j�o�•�l�_�d�l�h�j�� �M�d�j�Z�€�g�b���� �^�h�d�l�h�j�� �Z�j�o�•�l�_�d�l�m�j�b����
�i�j�h�n�_�k�h�j�� �<�Z�e�_�j�•�c�� �1�\�Z�g�h�\�b�q�� �/�`�h�\���� �G�Z�j�h�^�g�b�c�� �Z�j�o�•�l�_�d�l�h�j�� �M�d�j�Z�€�g�b���� �^�h�d�l�h�j��
�Z�j�o�•�l�_�d�l�m�j�b���� �i�j�h�n�_�k�h�j�� �H�e�_�]�� �K�_�f�_�g�h�\�b�q�� �K�e�}�i�p�h�\���� �A�Z�k�e�m�`�_�g�b�c�� �Z�j�o�•�l�_�d�l�h�j��
�M�d�j�Z�€�g�b���� �q�e�_�g-�d�h�j�_�k�i�h�g�^�_�g�l�� �:�d�Z�^�_�f�•�€�� �f�b�k�l�_�p�l�\�� �M�d�j�Z�€�g�b�� �K�_�j�]�•�c�� �<�¶�y�q�_�k�e�Z�\�h�\�b�q��
�;�Z�[�m�r�d�•�g���� �y�d�•�� �\�b�k�h�d�h�� �h�p�•�g�x�x�l�v�� �i�j�_�^�k�l�Z�\�e�_�g�•�� �j�h�[�h�l�b�� �•�� �^�h�[�j�_�� �\�•�^�]�m�d�m�x�l�v�k�y�� �i�j�h��
�H�^�_�k�v�d�m���Z�j�o�•�l�_�d�l�m�j�g�m���r�d�h�e�m�� 

�K�v�h�]�h�^�g�•���H�G�:�;�:���h�^�g�Z���a���d�j�Z�s�b�o���Z�j�o�•�l�_�d�l�m�j�g�b�o���r�d�•�e���\���M�d�j�Z�€�g�•���•���g�_���l�•�e�v�d�b�����1��
�f�Z�[�m�l�v�� �g�_�� �\�b�i�Z�^�d�h�\�h�� �\�� �^�m�f�d�Z�o�� �i�j�h�� �•�g�k�l�b�l�m�l�� �•���<�Z�e�_�j�•�y�� �I�Z�\�e�h�\�b�q�Z�� �f�b�f�h�\�h�e�•��
�\�b�g�b�d�Z�}���h�[�j�Z�a���;�Z�m�o�Z�m�a�Z�����c�h�]�h���a�Z�k�g�h�\�g�b�d�Z���•���d�_�j�•�\�g�b�d�Z���<�Z�e�v�l�_�j�Z���=�j�h�i�•�m�k�Z�� 

�@�b�l�l�y�� �•�� �^�•�y�e�v�g�•�k�l�v�� �<�Z�e�_�j�•�y�� �I�Z�\�e�h�\�b�q�Z�� �\�� �g�Z�c�Z�d�l�b�\�g�•�r�•�� �€�€�� �j�h�d�b�� �[�m�e�Z��
�i�h�\�
�y�a�Z�g�Z�� �h�^�g�h�q�Z�k�g�h�� �a�� �H�^�_�k�h�x�� �•�� �a�� �D�b�}�\�h�f���� �A�^�h�[�m�\�r�b�� �h�k�\�•�l�m�� �\�� �H�^�_�k�•���� �\�•�g��
�i�j�h�^�h�\�`�b�\�� �€�€�� �\�� �D�b�€�\�k�v�d�h�f�m�� �•�g�`�_�g�_�j�g�h-�[�m�^�•�\�_�e�v�g�h�f�m�� �•�g�k�l�b�l�m�l�•���� �Z�e�_�� �g�Z�a�Z�\�`�^�b��
�a�Z�e�b�r�b�\�k�y���h�^�_�k�b�l�h�f�����i�Z�l�j�•�h�l�h�f�����]�j�h�f�Z�^�y�g�b�g�h�f���H�^�_�k�b�����H�^�_�k�Z�����a�Z���c�h�]�h���\�e�Z�k�g�b�f�b��
�k�e�h�\�Z�f�b�� �� �©�g�_�� �l�•�e�v�d�b�� �j�•�^�g�_�� �f�•�k�l�h���� �L�m�l�� �c�h�]�h�� �k�_�j�p�_�� �•�� �^�m�r�Z���� �M�g�•�d�Z�e�v�g�b�c�� �f�•�k�l�h����
�h�k�h�[�e�b�\�h�� �p�_�g�l�j���� �I�h�l�j�•�[�g�h�� �i�j�h�^�h�\�`�m�\�Z�l�b�� �l�j�Z�^�b�p�•�€���� �a�[�_�j�•�]�Z�l�b �^�m�o���� �Z�j�o�•�l�_�d�l�m�j�m����
�d�m�e�v�l�m�j�m�� �H�^�_�k�b���� �i�h�\�Z�]�m�� �^�h�� �l�b�o���� �o�l�h�� �`�b�\�� �^�h�� �g�Z�k���� �I�h�l�j�•�[�g�h�� �p�•�g�m�\�Z�l�b�� �•�� �[�_�j�_�]�l�b��
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�C�h�k�Z�n�Z�l�Z������ �>�h�� �m�g�•�c�g�h�€�� ���i�•�a�g�•�r�_���± �=�D���� �P�_�j�d�\�b�� �E�v�\�•�\�k�v�d�Z�� �}�i�Z�j�o�•�y���� �Z�� �a�� �g�_�x�� �•��
�l�_�j�b�l�h�j�•�y�� �k�m�q�Z�k�g�h�]�h�� �L�_�j�g�h�i�•�e�e�y�� �i�j�b�}�^�g�Z�e�Z�k�v�� �m�� �������� �j�h�p�•���� �F�•�k�•�h�g�_�j�b��
�<�Z�k�b�e�•�Z�g�k�v�d�h�]�h�� �h�j�^�_�g�m�� �k�l�Z�e�b�� �g�Z�� �a�Z�o�b�k�l�� �g�Z�p�•�h�g�Z�e�v�g�h�€�� �•�^�_�g�l�b�q�g�h�k�l�• �\�i�j�h�^�h�\�`��
�\�•�d�•�\���[�_�a�^�_�j�`�Z�\�g�h�k�l�•�����a�[�_�j�_�`�_�g�g�y���k�o�•�^�g�b�o���l�j�Z�^�b�p�•�c���p�_�j�d�h�\�g�h�]�h���h�[�j�y�^�m�����;�Z�]�Z�l�h���\��
�q�h�f�m�� �a�Z�\�^�y�q�m�x�q�b�� �€�f���� �j�m�k�b�n�•�d�Z�p�•�y�� �E�•�\�h�[�_�j�_�`�g�h�€�� �M�d�j�Z�€�g�b�� �l�Z�� �i�h�e�h�g�•�a�Z�p�•�y��
�=�Z�e�b�q�b�g�b�� �g�_�� �i�j�b�a�\�_�e�b�� �^�h�� �\�l�j�Z�l�b�� �g�Z�p�•�h�g�Z�e�v�g�h�€�� �d�m�e�v�l�m�j�b���� �J�m�o�� �<�Z�k�b�e�•�Z�g�•�\�� �[�m�\��
�g�_�\�•�^�
�}�f�g�h�x�� �q�Z�k�l�b�g�h�x�� �i�j�h�l�b�k�l�h�y�g�g�y�� �l�h�l�Z�e�•�l�Z�j�g�b�f�� �j�_�`�b�f�Z�f�� �l�Z�� �i�j�h�p�_�k�Z�f��
�^�_�f�h�d�j�Z�l�b�a�Z�p�•�€���•���g�Z�p�•�h�g�Z�e�v�g�h�]�h���\�•�^�j�h�^�`�_�g�g�y [5].  

�M�g�•�c�g�Z�� �P�_�j�d�\�Z�� �r�\�b�^�d�h�� �j�h�a�[�m�^�h�\�m�\�Z�e�Z�� �k�\�h�x�� �k�l�j�m�d�l�m�j�m���� �[�m�^�m�\�Z�e�b�k�v�� �•��
�i�_�j�_�h�[�e�Z�^�g�m�\�Z�e�b�k�v�� �o�j�Z�f�b���� �f�h�g�Z�k�l�b�j�•���� �<�Z�k�b�e�•�Z�g�b�� �k�l�Z�e�b�� �]�h�e�h�\�g�b�f�b��
�i�j�h�\�•�^�g�b�d�Z�f�b�� �h�k�\�•�l�g�•�o�� �a�Z�d�e�Z�^�•�\���� �j�h�a�]�h�j�g�m�e�b�� �\�_�e�b�d�m�� �[�m�^�•�\�_�e�v�g�m�� �^�•�y�e�v�g�•�k�l�v���� �2�o��
�d�h�f�i�e�_�d�k�b���� �a�[�m�^�h�\�Z�g�•�� �g�Z�� �i�h�q�Z�l�d�m�� �O�9�,�,���± �O�9�,�,�1�� �k�l�h�e�•�l�l�y�� �k�v�h�]�h�^�g�•�� �}�� �h�d�j�Z�k�h�x�� �•��
�Z�j�o�•�l�_�d�l�m�j�g�b�f�b���^�h�f�•�g�Z�g�l�Z�f�b���\���•�k�l�h�j�b�q�g�b�o���f�•�k�l�Z�o���L�_�j�g�h�i�•�e�v�s�b�g�b���� 

�L�_�f�Z���k�l�Z�l�l�•���f�Z�}���[�_�a�i�h�k�_�j�_�^�g�•�c���a�\�
�y�a�h�d���a���g�Z�m�d�h�\�h�x���j�h�[�h�l�h�x�����y�d�m���i�j�h�\�h�^�b�l�v��
�d�Z�n�_�^�j�Z�� �h�[�j�Z�a�h�l�\�h�j�q�h�]�h�� �f�b�k�l�_�p�l�\�Z���� �^�b�a�Z�c�g�m�� �l�Z�� �f�_�l�h�^�b�d�b�� �€�o�� �g�Z�\�q�Z�g�g�y��
�L�_�j�g�h�i�•�e�v�k�v�d�h�]�h�� �g�Z�p�•�h�g�Z�e�v�g�h�]�h�� �i�_�^�Z�]�h�]�•�q�g�h�]�h�� �m�g�•�\�_�j�k�b�l�_�l�m�� �•�f�_�g�•�� �<�h�e�h�^�b�f�b�j�Z��
�=�g�Z�l�x�d�Z�� ���l�_�f�Z���� �>�m�o�h�\�g�•�� �k�\�y�l�b�g�•�� �L�_�j�g�h�i�•�e�v�s�b�g�b���� �>�_�j�`�Z�\�g�b�c�� �j�_�}�k�l�j�Z�p�•�c�g�b�c��
�g�h�f�_�j�������������8���������������� 

 
�:�g�Z�e�•�a�� �h�k�l�Z�g�g�•�o�� �^�h�k�e�•�^�`�_�g�v�� �•�� �i�m�[�e�•�d�Z�p�•�c�� �>�h�k�e�•�^�`�_�g�g�y�� �i�j�h�p�_�k�m��

�n�h�j�f�m�\�Z�g�g�y�� �Z�j�o�•�l�_�d�l�m�j�b�� �f�h�g�Z�k�l�b�j�k�v�d�b�o�� �d�h�f�i�e�_�d�k�•�\�� �g�Z�� �l�_�j�b�l�h�j�•�€�� �k�m�q�Z�k�g�h�€��
�L�_�j�g�h�i�•�e�v�k�v�d�h�€�� �h�[�e�Z�k�l�•�� �\�b�f�Z�]�Z�}�� �j�h�a�d�j�b�l�l�y�� �i�b�l�Z�g�v���� �h�[�¶�}�^�g�Z�g�b�o�� �m�� �d�•�e�v�d�Z�� �[�e�h�d�•�\����
�;�Z�a�h�\�h�x�� �n�m�g�^�Z�f�_�g�l�Z�e�v�g�h�x�� �i�j�Z�p�_�x�� �^�e�y �\�b�k�\�•�l�e�_�g�g�y�� �i�b�l�Z�g�v�� �k�Z�d�j�Z�e�v�g�h�€��
�Z�j�o�•�l�_�d�l�m�j�b�� �}�� �©�1�k�l�h�j�•�y���m�d�j�Z�€�g�k�v�d�h�€�� �Z�j�o�•�l�_�d�l�m�j�b�ª��[12] �a�Z�� �j�_�^�Z�d�p�•�}�x��
�L�b�f�h�n�•�}�g�d�Z �<���� �:�\�l�h�j�b�� �:�k�}�}�\ �X������ �<�_�q�_�j�k�v�d�b�c �<������ �=�h�^�h�\�Z�g�x�d �H���� �l�Z�� �•�g���� �\�\�_�e�b��
�\�_�e�b�d�b�c���h�[�k�y�]���n�Z�d�l�b�q�g�h�]�h���f�Z�l�_�j�•�Z�e�m�����s�h���^�h�a�\�h�e�y�}���i�j�h�Z�g�Z�e�•�a�m�\�Z�l�b���Z�j�o�•�l�_�d�l�m�j�g�m��
�k�i�Z�^�s�b�g�m���a���i�h�]�e�y�^�m���•�k�l�h�j�•�€���l�Z���l�j�Z�^�b�p�•�c�����o�Z�j�Z�d�l�_�j�g�b�o���j�b�k���g�Z�p�•�h�g�Z�e�v�g�h�]�h���k�l�b�e�x���\��
�Z�j�o�•�l�_�d�l�m�j�•���l�Z���€�€���f�•�k�p�y���m���k�\�•�l�h�\�•�c���k�i�Z�^�s�b�g�•���� 

�I�b�l�Z�g�g�y�f�� �l�b�i�h�e�h�]�•�€���� �d�e�Z�k�b�n�•�d�Z�p�•�€���� �i�e�Z�g�m�\�Z�e�v�g�h�€�� �k�l�j�m�d�l�m�j�b�� �f�h�g�Z�k�l�b�j�k�v�d�b�o��
�d�h�f�i�e�_�d�k�•�\�� �l�Z�� �h�d�j�_�f�b�o�� �k�Z�d�j�Z�e�v�g�b�o�� �h�[�¶�}�d�l�•�\���g�Z�� �^�h�k�e�•�^�`�m�\�Z�g�•�c�� �l�_�j�b�l�h�j�•�€��
�i�j�b�k�\�y�l�b�e�b�� �k�\�h�€�� �^�h�k�e�•�^�`�_�g�g�y�� �;�_�\�a �F����[1]���� �;�•�e�h�d�•�g�v �K����[2], �<�_�q�_�j�k�v�d�b�c �<����[3], 
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�>�y�q�h�d �H�� [6, 7], �Q�_�g�v �E����[14], �Q�_�j�d�_�k �;���� �l�Z�� �>�y�q�h�d �H����[15]���� �J�_�f�_�r�b�e�h-
�J�b�[�q�b�g�k�v�d�Z �H�����l�Z���A�g�Z�d �1����[10]�����O�•�o�e�Z�q �;����[13] �l�Z���•�g�r�•���� 

�1�k�l�h�j�•�x�� �j�h�a�\�b�l�d�m�� �f�h�g�Z�k�l�b�j�k�v�d�b�o�� �d�h�f�i�e�_�d�k�•�\���� �d�h�g�n�_�k�•�c�g�•�� �l�j�Z�g�k�n�h�j�f�Z�p�•�€�� �l�Z��
�a�f�•�g�b�� �\�� �o�m�^�h�`�g�v�h�f�m�� �\�i�h�j�y�^�d�m�\�Z�g�g�x�� �k�Z�d�j�Z�e�v�g�b�o�� �[�m�^�•�\�_�e�v�� �^�h�k�e�•�^�`�m�\�Z�e�b�� �l�Z�d�h�`��
�\�q�_�g�•�� �•�k�l�h�j�b�d�b���� �d�j�Z�}�a�g�Z�\�p�•���� �f�b�k�l�_�p�l�\�h�a�g�Z�\�p�•���� �K�_�j�_�^�� �g�b�o���<�m�c�p�b�d�� �<�� [4], 
�>�m�o �H�� [5], �I�Z�\�e�•�\ �Y���� �l�Z�� �L�j�b�g�v�d�h �J�� [9]���� �F�h�j�h�a �<������ �K�d�e�_�g�Z�j �1���� �l�Z��
�A�Z�k�e�Z�\�k�v�d�b�c �<.[8], �Q�m�c�d�h �H�����>16] �l�Z���•�g�� 

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

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

 
�H�k�g�h�\�g�Z�� �q�Z�k�l�b�g�Z�����A�Z�� �e�_�]�_�g�^�Z�f�b�� �l�Z�� �e�•�l�h�i�b�k�g�b�f�b�� �^�`�_�j�_�e�Z�f�b�� �a�Z�k�g�m�\�Z�g�g�y��

�f�h�g�Z�k�l�b�j�•�\�� �g�Z�� �L�_�j�g�h�i�•�e�v�k�v�d�•�c�� �a�_�f�e�•�� �[�m�e�h�� �i�h�\�¶�y�a�Z�g�h�� �•�a�� �f�h�g�]�h�e�h-�l�Z�l�Z�j�k�v�d�b�f�b��
�g�Z�i�Z�^�Z�f�b�� �g�Z�� �D�b�€�\ �g�Z�� �i�h�q�Z�l�d�m�� �O�1�1�1�� �k�l�h�e�•�l�l�y���� �I�j�h�l�_���� �g�Z�c�^�Z�\�g�•�r�•�� �k�i�h�j�m�^�b��
�f�h�g�Z�k�l�b�j�•�\���� �y�d�•�� �k�v�h�]�h�^�g�•�� �n�h�j�f�m�x�l�v�� �k�Z�d�j�Z�e�v�g�b�c�� �h�[�j�Z�a�� �L�_�j�g�h�i�•�e�v�k�v�d�h�]�h�� �d�j�Z�x��
�g�Z�e�_�`�Z�l�v�� �^�h�� �d�•�g�p�y�� �;�9�,�� �k�l���� �•�� �i�•�a�g�•�r�h�]�h�� �q�Z�k�m�� �l�Z�� �}�� �\�Z�`�e�b�\�b�f�b�� �h�[�¶�}�d�l�Z�f�b��
�g�Z�p�•�h�g�Z�e�v�g�h�]�h���d�m�e�v�l�m�j�g�h�]�h���g�Z�^�[�Z�g�g�y [4, 9]. 

�G�Z���i�h�q�Z�l�d�m���O�9�,�,���k�l�h�e�•�l�l�y���\���A�Z�o�•�^�g�•�c���M�d�j�Z�€�g�•���j�h�a�\�b�g�m�\���r�b�j�h�d�m���f�_�j�_�`�m���k�\�h�€�o��
�a�Z�d�e�Z�^�•�\�� �j�_�n�h�j�f�h�\�Z�g�b�c�� �h�j�^�_�g�� �<�Z�k�b�e�•�Z�g [15]���� �G�h�\�h�\�\�_�^�_�g�g�y�� �\�� �•�^�_�h�e�h�]�•�q�g�•�c��
�^�h�d�l�j�b�g�•���� �h�[�j�y�^�h�\�h�k�l�•�� �y�k�d�j�Z�\�h�� �\�•�^�h�[�j�Z�a�b�e�h�k�v�� �g�Z�� �p�_�j�d�h�\�g�h�f�m�� �[�m�^�•�\�g�b�p�l�\�•����
�F�h�g�Z�k�l�b�j�•���a�Z�d�e�Z�^�Z�e�b�k�v���•���i�_�j�_�[�m�^�h�\�m�\�Z�e�b�k�v���y�d���j�_�i�j�_�a�_�g�l�Z�l�b�\�g�•���\�•�^�d�j�b�l�•���l�Z���i�b�r�g�•��
�d�h�f�i�e�_�d�k�b���� �a�� �\�_�e�b�q�g�b�f�b�� �o�j�Z�f�Z�f�b���� �i�Z�j�d�Z�f�b���� �j�_�a�b�^�_�g�p�•�y�f�b���� �<�� �•�g�l�_�j�¶�}�j�•�� �o�j�Z�f�•�\ 

�g�b�a�v�d�•�� �i�_�j�_�]�h�j�h�^�d�b�� �a�f�•�g�b�e�b�k�v�� �g�Z�� �i�j�b�k�l�•�g�g�•�� �\�•�\�l�Z�j�•���� �y�d�•�� �\�•�^�]�h�j�h�^�`�m�\�Z�e�b�� �i�j�h�k�l�•�j��
�^�e�y���\�•�j�y�g�����a�¶�y�\�b�e�b�k�v���k�i�h�\�•�^�Z�e�v�g�b�p�•�����n�_�j�_�l�j�h�g�b���l�Z���•�g�����>�_�y�d�•���•�a���a�[�_�j�_�`�_�g�b�o���\�•�\�l�Z�j�•�\��
�k�v�h�]�h�^�g�•�� �\�\�Z�`�Z�x�l�v�� �r�_�^�_�\�j�Z�f�b�� �k�Z�d�j�Z�e�v�g�h�]�h�� �f�b�k�l�_�p�l�\�Z���� �Z�� �[�Z�]�Z�l�•�� �\�Z�k�b�e�•�Z�g�k�v�d�•��
�[�•�[�e�•�h�l�_�d�b�� �•�a�� �k�l�Z�j�h�^�j�m�d�Z�f�b�� �•�� �j�m�d�h�i�b�k�g�b�f�b�� �d�g�b�]�Z�f�b�� �i�h�i�h�\�g�b�e�b�� �d�h�e�_�d�p�•�€��
�E�v�\�•�\�k�v�d�h�€���� �D�b�€�\�k�v�d�h�€���� �<�•�^�_�g�k�v�d�h�€�� �g�Z�m�d�h�\�b�o�� �[�•�[�e�•�h�l�_�d���� �;�Z�]�Z�l�h�� �r�_�^�_�\�j�•�\�� �[�m�e�h��
�\�b�\�_�a�_�g�h���^�h���I�h�e�v�s�•�� 

�;�m�^�•�\�e�•�� �K�\�y�l�h�i�j�_�h�[�j�Z�`�_�g�k�v�d�h�]�h�� �\�Z�k�b�e�•�y�g�k�v�d�h�]�h�� �f�h�g�Z�k�l�b�j�y�� �m�� �d�j�Z�}�a�g�Z�\�q�•�c��
�e�•�l�_�j�Z�l�m�j�•�� �[�•�e�v�r�_�� �\�•�^�h�f�•�� �y�d�� �M�]�h�j�g�b�p�v�d�b�c���� �I�•�^�]�h�j�y�g�k�v�d�b�c�� �q�b�� �K�_�f�_�g�•�\�k�v�d�b�c�� �•�� �}��
�i�Z�f�¶�y�l�d�Z�f�b�� �Z�j�o�•�l�_�d�l�m�j�b�� �g�Z�p�•�h�g�Z�e�v�g�h�]�h�� �a�g�Z�q�_�g�g�y�� ���h�o�h�j�� �‹�� ������������������ �<�h�g�b��
�^�Z�l�h�\�Z�g�•�� �;�9�,�,�� �k�l�h�e�•�l�l�y�f���� �o�h�q�Z�� �a�Z�k�g�m�\�Z�g�g�y�� �f�h�g�Z�k�l�b�j�y�� �[�•�e�y�� �e�•�l�h�i�b�k�g�h�]�h��
�L�_�j�_�[�h�\�e�y���\�•�^�g�h�k�y�l�v���s�_���^�h���O�1�1-�O�1�1�1���k�l�h�e�•�l�l�y�����F�h�g�Z�k�l�b�j�k�v�d�b�c���d�h�f�i�e�_�d�k���i�_�j�•�h�^�m��
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�I�•�a�g�v�h�]�h�� �J�_�g�_�k�Z�g�k�m�� �d�j�•�f�� �k�Z�d�j�Z�e�v�g�h�€���� �f�Z�\�� �y�k�d�j�Z�\�h�� �\�b�j�Z�`�_�g�•�� �h�[�h�j�h�g�g�•�� �n�m�g�d�p�•�€����
�i�j�h�� �s�h�� �k�\�•�^�q�Z�l�v�� �f�h�g�Z�k�l�b�j�k�v�d�•�� �f�m�j�b �a�� �d�m�l�h�\�b�f�b�� �\�_�`�Z�f�b���� �y�d�•�� �a�[�_�j�_�]�e�b�k�y�� �e�b�r�_��
�q�Z�k�l�d�h�\�h���� �K�i�h�j�m�^�b�� �f�h�g�Z�k�l�b�j�y�� �i�h�[�m�^�h�\�Z�g�•�� �•�a�� �f�•�k�p�_�\�h�]�h�� �d�Z�f�_�g�x�� �i�•�k�d�h�\�b�d�m���� �>�h��
�d�h�f�i�e�_�d�k�m�� �\�o�h�^�y�l�v�� �p�_�j�d�\�Z���� �q�Z�k�l�d�h�\�h�� �a�[�_�j�_�`�_�g�•�� �d�_�e�•�€���� �g�Z�^�[�j�Z�f�g�Z�� �\�_�`�Z���� �f�m�j�b �a��
�d�m�l�h�\�b�f�b���\�_�`�Z�f�b�����J�b�k���������� 

�=�h�e�h�\�g�h�x���k�i�h�j�m�^�h�x���d�h�f�i�e�_�d�k�m���}���p�_�j�d�\�Z���I�j�_�h�[�j�Z�`�_�g�g�y���=�h�k�i�h�^�g�v�h�]�h�����h�o�h�j��
�‹���������������������;�m�^�•�\�e�y���l�j�b�^�•�e�v�g�Z���a���]�j�Z�g�q�Z�k�l�h�x���Z�i�k�b�^�h�x�����i�_�j�_�d�j�b�l�Z���i�•�\�p�b�j�d�m�e�v�g�b�f��
�k�d�e�_�i�•�g�g�y�f���a���j�h�a�i�Z�e�m�[�d�Z�f�b�����M���l�h�\�s�•���i�•�\�g�•�q�g�h�€���k�l�•�g�b���a�j�h�[�e�_�g�•���k�o�h�^�b�����y�d�•���\�_�e�b���g�Z��
�\�_�j�o���\�_�`�•�����Q�Z�k�l�d�h�\�h���a�[�_�j�_�`�_�g�b�c���^�h���k�v�h�]�h�^�g�•���•���j�_�g�_�k�Z�g�k�g�b�c���^�_�d�h�j���± �[�•�e�h�d�Z�f�¶�y�g�•��
�j�•�a�v�[�e�_�g�•�� �i�h�j�l�Z�e�b���� �h�[�j�Z�f�e�_�g�g�y�� �\�•�d�h�g���� �j�h�a�_�l�d�b�� �\���r�_�e�b�]�Z�o�� �k�d�e�_�i�•�g�v���� �O�j�Z�f��
�h�j�•�}�g�l�h�\�Z�g�b�c���i�h���h�k�•���k�o�•�^-�a�Z�o�•�^ [12]. 

 

 1  2 

�J�b�k�����������D�h�f�i�e�_�d�k���K�\�y�l�h�i�j�_�h�[�j�Z�`�_�g�k�v�d�h�]�h���\�Z�k�b�e�•�y�g�k�v�d�h�]�h���f�h�g�Z�k�l�b�j�y�� 
 1 �± �a�Z�]�Z�e�v�g�b�c���\�b�]�e�y�^���d�h�f�i�e�_�d�k�m�����������± �g�Z�^�[�j�Z�f�g�Z���\�_�`�Z�����\�e�Z�k�g�•���n�h�l�h�� 

 

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

�Q�h�l�b�j�b�y�j�m�k�g�Z�� �g�Z�^�[�j�Z�f�g�Z�� �\�_�`�Z�� �i�j�y�f�h�d�m�l�g�Z�� �\�� �i�e�Z�g�•�� ���h�o�h�j�� �‹�� ������������������ �f�Z�}��
�i�j�h�€�a�^���� �i�_�j�_�d�j�b�l�b�c�� �i�•�\�p�b�j�d�m�e�v�g�b�f�b�� �k�d�e�_�i�•�g�g�y�f���� �[�•�c�g�b�p�•�� �l�Z�� �\�•�d�g�Z���� �h�[�j�Z�f�e�_�g�•��
�l�_�k�Z�g�b�f�b���[�•�e�h�d�Z�f�¶�y�g�b�f�b���i�j�h�n�•�e�v�h�\�Z�g�b�f�b���e�b�r�l�\�Z�f�b [8]. 

�1�a���d�m�l�h�\�b�o���^�\�h�i�h�\�_�j�o�h�\�b�o���\�_�`���q�Z�k�l�d�h�\�h���a�[�_�j�_�]�e�b�k�y���e�b�r�_���i�•�\�^�_�g�g�h-�a�Z�o�•�^�g�Z��
�•�� �i�•�\�g�•�q�g�h-�k�o�•�^�g�Z�� ���h�o�h�j���� �‹�� ������������������ �I�•�\�g�•�q�g�h-�k�o�•�^�g�Z�� �\�_�`�Z�� �[�_�a�� �i�_�j�_�d�j�b�l�l�y����
�i�•�\�^�_�g�g�h-�a�Z�o�•�^�g�Z�� �f�Z�}�� �h�j�b�]�•�g�Z�e�v�g�m�� �d�h�g�k�l�j�m�d�p�•�x�� �i�_�j�_�d�j�b�l�l�y���� �i�_�j�r�b�c�� �y�j�m�k��- 
�i�•�\�k�n�_�j�b�q�g�b�c���� �^�j�m�]�b�c��- �d�h�g�m�k�h�i�h�^�•�[�g�b�c�� �d�m�i�h�e�� �a�� �h�l�\�h�j�h�f�� �m�� �p�_�g�l�j�•���� �q�_�j�_�a�� �s�h��
�^�_�y�d�•���^�h�k�e�•�^�g�b�d�b���\�\�Z�`�Z�x�l�v�����s�h���\�_�`�Z���[�m�e�Z���h�[�k�_�j�\�Z�l�h�j�•�}�x�����>�j�m�]�b�c���•���l�j�_�l�•�c���y�j�m�k�b��
�\�•�^�h�d�j�_�f�e�_�g�•���\�•�^���\�g�m�l�j�•�r�g�v�h�]�h���i�j�h�k�l�h�j�m���k�i�h�j�m�^�b���•���f�Z�x�l�v���[�•�c�g�b�p�•��[2]. 
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�G�Z�^�� �m�j�h�q�b�s�_�f�� �Q�h�j�l�h�\�Z�� �>�_�[�j�Z �[�•�e�y�� �k�_�e�Z�� �K�l�j�m�k�•�\�� �a�g�Z�o�h�^�b�l�v�k�y�� �p�_�j�d�\�Z��
�d�h�e�b�r�g�v�h�]�h�� �<�Z�k�b�e�•�Z�g�k�v�d�h�]�h�� �f�h�g�Z�k�l�b�j�y�� �K�\���� �F�b�d�h�e�b���� �O�j�Z�f�� �m�� �k�l�b�e�•�� �[�Z�j�h�d�h��
�a�[�m�^�h�\�Z�g�b�c�� �g�Z�^�� �^�Z�\�g�•�r�b�f�� �i�_�q�_�j�g�b�f�� �o�j�Z�f�h�f�� �a�Z�� �i�j�h�_�d�l�h�f�� �q�_�k�v�d�h�]�h�� �Z�j�o�•�l�_�d�l�h�j�Z��
�C�h�]�Z�g�g�Z�� �A�_�e�v�g�_�j�Z��[4]���� �P�_�g�l�j�Z�e�v�g�Z�� �g�Z�\�Z�� �[�•�e�v�r�h�]�h�� �h�[�¶�}�f�m���� �m�\�•�g�q�Z�g�Z�� �[�Z�g�_�x�� �a��
�e�x�d�Z�j�g�Z�f�b���g�Z���g�b�a�v�d�h�f�m���\�h�k�v�f�b�]�j�Z�g�g�h�f�m���[�Z�j�Z�[�Z�g�•�����<�•�\�l�Z�j�g�Z���q�Z�k�l�b�g�Z���l�Z���i�j�b�l�\�h�j��
�j�h�a�f�•�s�_�g�•�� �m�� �g�b�`�q�b�o�� �l�Z�� �\�m�`�q�b�o�� �k�b�f�_�l�j�b�q�g�b�o�� �h�[�¶�}�f�Z�o���� �y�d�•�� �a�•�� �k�l�h�j�h�g�b�� �j�•�\�g�h�€��
�q�Z�k�l�b�g�b�� �i�e�Z�l�h�� �q�Z�k�l�d�h�\�h�� �a�Z�g�m�j�_�g�•�� �m�� �a�_�f�e�x���� �>�Z�o�� �^�\�h�k�o�b�e�b�c���� �f�Z�}�� �[�Z�j�h�d�h�\�•��
�n�j�h�g�l�h�g�b�����J�b�k���������� 

�H�^�g�b�f�� �a�� �g�Z�c�\�_�e�b�q�g�•�r�b�o�� �d�h�f�i�e�_�d�k�•�\�� �L�_�j�g�h�i�•�e�e�y�� �}�� �I�h�q�Z�€�\�k�v�d�Z�� �M�k�i�_�g�k�v�d�Z��
�e�Z�\�j�Z�� ���h�o�h�j���� �‹�� ���������������� �I�j�Z�\�h�k�e�Z�\�g�b�c�� �f�h�g�Z�k�l�b�j�� �•�a�� ���������� ������������-�"���� �^�h�� ���������� �j�h�d�m��
�g�Z�e�_�`�Z�\���^�h���J�m�k�v�d�h�€���M�g�•�c�g�h�€���P�_�j�d�\�b�����Z���f�h�g�Z�o�b���\�•�^�g�h�k�b�e�b�k�v���^�h���q�_�j�g�_�q�h�]�h���h�j�^�_�g�m��
�q�b�g�m���K�\�y�l�h�]�h���<�Z�k�b�e�•�y���<�_�e�b�d�h�]�h�� 

 

1  2 

�J�b�k�m�g�h�d���������<�Z�k�b�e�•�Z�g�k�v�d�b�c���f�h�g�Z�k�l�b�j���K�\���F�b�d�h�e�b���� 
1 �± �\�b�]�e�y�^���a���i�•�\�^�_�g�g�h�]�h���[�h�d�m���������± �\�b�]�e�y�^���a�•���k�l�h�j�h�g�b���m�j�h�q�b�s�Z�����n�h�l�h��[11]) 

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

�[�m�^�•�\�e�•�� �y�d�h�]�h�� �k�v�h�]�h�^�g�•���k�l�Z�g�h�\�e�y�l�v�� �h�k�g�h�\�m�� �Z�j�o�•�l�_�d�l�m�j�g�h�]�h�� �d�h�f�i�e�_�d�k�m���� �A�Z�� �q�Z�k��
�i�j�Z�\�e�•�g�g�y���h�l�p�•�\���<�Z�k�b�e�•�Z�g�����s�h���l�j�b�\�Z�e�h���[�•�e�v�r�_���k�l�h�e�•�l�l�y�����i�_�j�_�[�m�^�h�\�m�\�Z�e�b�k�v���o�j�Z�f�b���l�Z��
�•�g�r�•���k�i�h�j�m�^�b�����h�[�¶�}�f�g�h���± �i�j�h�k�l�h�j�h�\�Z���d�h�f�i�h�a�b�p�•�y���Z�g�k�Z�f�[�e�x���j�Z�^�b�d�Z�e�v�g�h���a�f�•�g�b�e�Z�k�v����
�I�•�^���q�Z�k���p�•�}�€���j�h�a�[�m�^�h�\�b���g�Z���g�Z�c�\�b�s�•�c���l�h�q�p�•���I�h�q�Z�€�\�k�v�d�h�€���]�h�j�b���[�m�e�h���k�l�\�h�j�_�g�h���K�\�y�l�h-
�M�k�i�_�g�k�v�d�b�c�� �k�h�[�h�j�� �m�� �k�l�b�e�•�� �i�•�a�g�v�h�]�h�� �[�Z�j�h�d�h���� �y�d�b�c�� �\�b�^�g�h�� �a�� �d�h�`�g�h�]�h�� �d�m�l�h�q�d�Z�� �f�•�k�l�Z����
�<�•�g�� �i�h-�i�j�Z�\�m�� �\�\�Z�`�Z�}�l�v�k�y�� �h�^�g�b�f�� �a�� �g�Z�c�d�j�Z�s�b�o�� �[�Z�j�h�d�h�\�b�o�� �o�j�Z�f�•�\�� �M�d�j�Z�€�g�b���� �1�g�r�•��
�[�m�^�•�\�e�•���j�h�a�f�•�s�_�g�•���g�Z���k�o�b�e�Z�o���a���i�h�k�l�m�i�h�\�b�f���i�•�^�\�b�s�_�g�g�y�f���^�h���]�h�e�h�\�g�h�]�h���Z�d�p�_�g�l�m���²  
�M�k�i�_�g�k�v�d�h�]�h�� �k�h�[�h�j�m���� �=�h�e�h�\�g�b�f�� �Z�j�o�•�l�_�d�l�h�j�h�f�� �i�j�h�_�d�l�m�� �[�m�\�� �Z�\�k�l�j�•�c�k�v�d�b�c�� �a�h�^�q�b�c��
�=�� �=�h�n�f�Z�g���� �^�_�l�Z�e�v�g�•�� �i�e�Z�g�b�� �[�m�^�•�\�_�e�v���� �€�o�� �•�g�l�_�j�¶�}�j�b���� �h�j�]�Z�g�•�a�Z�p�•�x�� �[�m�^�•�\�_�e�v�g�b�o�� �j�h�[�•�l��
�\�b�d�h�g�m�\�Z�e�b�� �i�h�e�v�k�v�d�•�� �Z�j�o�•�l�_�d�l�h�j�b�� �I�_�l�j�h�� �•�� �F�Z�l�\�•�c�� �I�h�e�}�c�h�\�k�v�d�•�� �l�Z�� �e�v�\�•�\�¶�y�g�b�g��
�D�k�Z�\�_�j�•�c���D�m�e�v�q�b�p�v�d�b�c���>���@���� 
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�=�h�e�h�\�g�b�c�� �o�j�Z�f�� �d�h�f�i�e�_�d�k�m���± �l�j�b�g�Z�\�g�Z���d�m�i�h�e�v�g�Z�� �[�Z�a�b�e�•�d�Z�� �m�� �n�h�j�f�•�� �o�j�_�k�l�Z�� �a��
�l�j�Z�g�k�_�i�l�h�f�� �l�Z�� �a�� �^�\�h�f�Z�� �[�Z�]�Z�l�h�y�j�m�k�g�b�f�b�� �\�_�`�Z�f�b���� �i�h�\�_�j�g�_�g�b�f�b�� �i�•�^�� �d�m�l�h�f�� ����0 �^�h��
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�l�j�Z�i�_�a�g�h�€���� �K�i�h�j�m�^�Z�� �a�[�m�^�h�\�Z�g�Z�� �\�Z�k�b�e�•�Z�g�Z�f�b�� �m�� ���������±���������� �j�j���� �a�Z�� �i�j�h�_�d�l�h�f��
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1 �± �i�e�Z�g���������± �n�j�Z�]�f�_�g�l���n�Z�k�Z�^�m�����n�h�l�h���a���Z�j�o�•�\�m���L�H�>�:�� 

 
�<���m�g�•�c�g�b�c���i�_�j�•�h�^���[�m�e�b���l�Z�d�h�`���i�h�[�m�^�h�\�Z�g�•���[�m�^�•�\�e�•���d�_�e�•�€�����Z�j�o�����=���=�h�n�f�Z�g�������M�k�•��

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

�M�� ���������� �j�h�p�•�� �m�� �j�_�a�m�e�v�l�Z�l�•�� �l�j�_�l�v�h�]�h�� �i�h�^�•�e�m�� �I�h�e�v�s�•�� �A�Z�o�•�^�g�Z�� �<�h�e�b�g�v�� �[�m�e�Z��
�i�j�b�}�^�g�Z�g�Z�� �^�h�� �J�h�k�•�c�k�v�d�h�€�� �•�f�i�_�j�•�€���� �Z�� ������ �`�h�\�l�g�y�� ���������� �j�h�d�m�� �f�h�g�Z�k�l�b�j�� �i�_�j�_�c�r�h�\�� �m��
�i�•�^�i�h�j�y�^�d�m�\�Z�g�g�y�� �J�h�k�•�c�k�v�d�h�€�� �I�j�Z�\�h�k�e�Z�\�g�h�€�� �P�_�j�d�\�b���� �y�d�Z�� �i�h�q�Z�e�Z�� �a�f�•�g�x�\�Z�l�b��
�Z�j�o�•�l�_�d�l�m�j�g�b�c���h�[�j�Z�a���d�h�f�i�e�_�d�k�m���g�Z���k�\�•�c���e�Z�^�� 
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�>�h�� �i�Z�f�¶�y�l�h�d�� �f�•�k�l�h�[�m�^�m�\�Z�g�g�y�� �•�� �Z�j�o�•�l�_�d�l�m�j�b�� �g�Z�p�•�h�g�Z�e�v�g�h�]�h�� �a�g�Z�q�_�g�g�y��
�\�•�^�g�h�k�b�l�v�k�y���<�Z�k�b�e�•�Z�g�k�v�d�b�c���f�h�g�Z�k�l�b�j���m���f�•�k�l�•���;�m�q�Z�q�•�����h�o�h�j���‹������������[3]. �F�h�g�Z�k�l�b�j��
�H�l�p�•�\�� �<�Z�k�b�e�•�Z�g���\�b�k�h�q�b�l�v�� �g�Z�^�� �f�•�k�l�h�f�� �•���}�� �c�h�]�h�� �Z�j�o�•�l�_�d�l�m�j�g�h-�o�m�^�h�`�g�•�f�� �l�Z��
�d�m�e�v�l�m�j�g�h-�h�k�\�•�l�g�•�f�� �p�_�g�l�j�h�f���� �<�Z�k�b�e�•�Z�g�b�� �i�h�k�_�e�b�e�b�k�v�� �m�� �;�m�q�Z�q�•�� �\������������ �j�h�p�•�� �g�Z��
�a�Z�i�j�h�r�_�g�g�y�� �K�l�_�n�Z�g�Z�� �I�h�l�h�p�v�d�h�]�h���� �G�b�g�•�r�g�•�c�� �o�j�Z�f�� �a�Z�� �i�j�h�_�d�l�h�f�� �Z�j�o�•�l�_�d�l�h�j�Z��
�=���=�h�n�f�Z�g�Z�� �a�[�m�^�h�\�Z�g�b�c�� �m�� �k�l�b�e�•�� �\�•�e�_�g�k�v�d�h�]�h�� �[�Z�j�h�d�h�� �g�Z�� �f�•�k�p�•�� �k�l�Z�j�h�]�h�� �d�h�k�l�_�e�m����
�;�m�^�•�\�g�b�p�l�\�h�� �l�j�b�\�Z�e�h�� �a�� ���������� �^�h�� ���������� �j�h�d�m���� �M�� �\�_�j�_�k�g�•�� ���������� �j�h�d�m�� �\�Z�k�b�e�•�Z�g�k�v�d�b�c��
�o�j�Z�f�� �h�k�\�y�q�_�g�b�c�� �•�f�_�g�_�f�� �Q�_�k�g�h�]�h�� �•�� �@�b�\�h�l�\�h�j�g�h�]�h�� �O�j�_�k�l�Z��[8]. �D�Z�f�¶�y�g�Z�� �p�_�j�d�\�Z�� �}��
�]�h�e�h�\�g�h�x�� �[�m�^�•�\�e�_�x�� �\�� �d�h�f�i�e�_�d�k�•�� �c�� �a�g�Z�o�h�^�b�l�v�k�y�� �f�•�`�� �d�_�e�•�y�f�b�� �•�� �]�•�f�g�Z�a�•�}�x���� �O�j�Z�f��
�h�^�g�h�g�Z�\�g�b�c �a�� �l�j�Z�g�k�_�i�l�h�f���� �m�� �i�e�Z�g�•�� �f�Z�}�� �n�h�j�f�m�� �e�Z�l�b�g�k�v�d�h�]�h�� �o�j�_�k�l�Z���� �<�b�k�h�d�•��
�i�¶�y�l�b�y�j�m�k�g�•�� �\�_�`�•�� �]�h�e�h�\�g�h�]�h�� �n�Z�k�Z�^�m�� �j�h�a�q�e�_�g�h�\�Z�g�•�� �]�h�j�b�a�h�g�l�Z�e�v�g�b�f�b���� �k�b�e�v�g�h��
�\�b�k�l�m�i�Z�x�q�b�f�b�� �d�Z�j�g�b�a�Z�f�b�� �l�Z�� �i�•�e�y�k�l�j�Z�f�b���� �I�_�j�_�o�j�_�k�l�y�� �g�Z�\�b�� �c�� �l�j�Z�g�k�_�i�l�m�� �m�\�•�g�q�m�}��
�e�•�o�l�Z�j�� �a�� �f�Z�d�•�\�d�h�x���� �e�•�o�l�Z�j�b�d�� �f�_�g�r�b�o�� �j�h�a�f�•�j�•�\�� �a�^�•�c�f�Z�}�l�v�k�y�� �g�Z�^�� �n�j�h�g�l�h�g�h�f��
�k�o�•�^�g�h�]�h�� �n�Z�k�Z�^�m���� �F�h�g�m�f�_�g�l�Z�e�v�g�h�k�l�•�� �l�Z�� �\�_�e�b�q�g�h�k�l�•�� �[�m�^�•�\�e�•�� �^�h�[�Z�\�e�y�}�� �\�b�k�h�d�b�c��
�^�\�h�y�j�m�k�g�b�c���p�h�d�h�e�v��[6, 14].  

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

�<�b�k�g�h�\�d�b 
�:�g�Z�e�•�a�� �•�k�l�h�j�•�€�� �j�h�a�\�b�l�d�m�� �f�h�g�Z�k�l�b�j�k�v�d�b�o�� �d�h�f�i�e�_�d�k�•�\�� �g�Z�� �l�_�j�b�l�h�j�•�€�� �k�m�q�Z�k�g�h�€��

�L�_�j�g�h�i�•�e�v�k�v�d�h�€�� �h�[�e�Z�k�l�•�� �i�h�d�Z�a�m�}���� �s�h�� �[�Z�]�Z�l�h�� �f�h�g�Z�k�l�b�j�•�\���� �y�d�•�� �[�m�e�b�� �a�Z�k�g�h�\�Z�g�•�� �y�d��
�i�j�Z�\�h�k�e�Z�\�g�•���� �g�Z�� �i�h�q�Z�l�d�m�� �;�9�,�,�,�� �k�l�h�e�•�l�l�y�� �m�� �a�\�¶�y�a�d�m�� �a�� �i�h�k�b�e�_�g�b�f�� �g�Z�k�l�m�i�h�f��
�d�Z�l�h�e�b�p�b�a�f�m�� �a�•�� �k�l�h�j�h�g�b�� �I�h�e�v�s�•�� �l�Z�� �j�m�k�b�n�•�d�Z�p�•�€�� �a�•�� �k�l�h�j�h�g�b�� �J�h�k�•�c�k�v�d�h�€�� �•�f�i�_�j�•�€����
�\�b�a�g�Z�e�b�� �m�g�•�x�� �•�� �[�m�e�b�� �i�_�j�_�^�Z�g�•�� �h�h���� �<�Z�k�b�e�•�Z�g�Z�f���� �<�Z�k�b�e�•�Z�g�b�� �j�h�a�i�h�q�Z�e�b��
�f�•�k�•�h�g�_�j�k�v�d�m�� �^�•�y�e�v�g�•�k�l�v���� �k�l�\�h�j�b�e�b�� �l�Z�� �i�_�j�_�[�m�^�m�\�Z�e�b�� �^�Z�\�g�•�� �f�h�g�Z�k�l�b�j�k�v�d�•��
�d�h�f�i�e�_�d�k�b���� �y�d�•�� �k�v�h�]�h�^�g�•�� �}�� �h�d�j�Z�k�h�x�� �g�Z�k�_�e�_�g�b�o�� �i�m�g�d�l�•�\�� �d�j�Z�x���� �I�•�^�l�\�_�j�^�`�_�g�h���� �s�h��
�g�h�\�h�\�\�_�^�_�g�g�y���� �y�d�•�� �l�h�j�d�g�m�e�b�k�v�� �•�^�_�h�e�h�]�•�q�g�h�€�� �^�h�d�l�j�b�g�b�� �\�•�^�h�[�j�Z�a�b�e�b�k�v�� �g�Z��
�p�_�j�d�h�\�g�h�f�m�� �[�m�^�•�\�g�b�p�l�\�•: �•�a�� �a�Z�f�d�g�m�l�h�]�h�� �i�j�h�k�l�h�j�m�� �f�h�g�Z�k�l�b�j�•�� �i�_�j�_�l�\�h�j�b�e�b�k�v�� �g�Z��
�j�_�i�j�_�a�_�g�l�Z�l�b�\�g�•���\�•�^�d�j�b�l�•���d�h�f�i�e�_�d�k�b�� 

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

Oksana Diachok, PhD of Architecture, Associate Professor, Associate Professor 
at Department of Fine Arts, Design and Teaching Methods of Ternopil Vladimir 
Hnatiuk National Pedagogical University. 
Architecture of Basilian monasteries in the process of forming the sacred image 

of the cities of Ternopil region. 
The article highlights the peculiarities of the formation of the sacred image of 

the modern Ternopil region under the influence of the architecture of the Basilian 
monastery complexes. Active missionary activity of the Order led to the founding, 
construction and reconstruction of ancient monasteries, which today are the 
decoration of the settlements of the region. These architectural ensembles are 
expressive compositional dominants in the historical environment of cities. 

The most famous monastic complexes in Ternopil include the Holy Dormition 
Pochayiv Lavra, the main buildings of which were built in the union period, the 
Basilian Monastery in Buchach, the Uhornytsky (Pidhoryansky) Monastery, and the 
Basilian Monastery near Strusov. The buildings of monasteries are monuments of 
sacred art and important objects of national cultural heritage. Innovations that 
affected the ideological doctrine were reflected in the construction of the church: 
from a closed space monasteries turned into representative open complexes. In the 
interior of the temples, low partitions were replaced by wall altars, confessionals 
appeared, and so on. Some of the surviving altars today are masterpieces of sacred 
art. The Basilian monasteries reached their peak in the Baroque era under the 
patronage of wealthy families and with the involvement of leading European and 
Ukrainian architects. Their architecture forms the historical and cultural appearance 
of the Ternopil region. Monasteries represented the Western Ukrainian identity, 
performed sacred, defensive, cultural, functions, became an important part of the 
planning and figurative structure of cities and still give them an ideological color. 

The research convinces us of the importance of preserving monastic complexes, 
which carry the genetic memory of the nation, help to reconnect with our own 
historical past and complement our knowledge of the history of architecture. 

Keywords: architecture of monastic complexes; three-dimensional solution; 
monuments of sacred art. 
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�i�j�h�_�d�l�m�\�Z�g�g�y�� �\�� �Z�j�o�•�l�_�d�l�m�j�•�� �o�Z�j�Z�d�l�_�j�g�_�� �i�h�^�h�e�Z�g�g�y�f�� �•�a�h�e�y�p�•�€�� �h�[�
�}�f�g�h�€��
�Z�j�o�•�l�_�d�l�m�j�b���\�•�^���h�l�h�q�_�g�g�y���>10�����k���������@�� 

�<�•�e�v�g�b�f�b�� �i�j�h�k�l�h�j�Z�f�b�� �g�Z�� �f�•�k�l�h�[�m�^�•�\�g�h�f�m�� �j�•�\�g�•�� �f�h�`�g�Z�� �g�Z�a�\�Z�l�b�� �d�m�e�v�l�m�j�g�•��
�e�Z�g�^�r�Z�n�l�b�� �\�� �f�_�`�Z�o�� �f�m�a�_�€�\�� �i�•�^�� �\�•�^�d�j�b�l�b�f�� �g�_�[�h�f�����L�_�j�f�•�g�� �©�d�m�e�v�l�m�j�g�b�c��
�e�Z�g�^�r�Z�n�l�ª�� �k�l�Z�\�� �h�[�
�}�d�l�h�f�� �^�h�k�e�•�^�`�_�g�v�� �s�_�� �\�� �i�_�j�r�•�c�� �i�h�e���� �O�O�� �k�l������ �i�j�h�l�_�� �^�h��
�k�v�h�]�h�^�g�•�� �•�k�g�m�x�l�v�� �q�b�k�e�_�g�g�•�� �c�h�]�h�� �l�e�m�f�Z�q�_�g�g�y���� �A�]�•�^�g�h�� �a�� �g�Z�c�[�•�e�v�r�� �i�h�r�b�j�_�g�b�f��
�l�j�Z�d�l�m�\�Z�g�g�y�f���� �d�m�e�v�l�m�j�g�b�c�� �e�Z�g�^�r�Z�n�l�� �}�� �h�^�g�h�q�Z�k�g�h�� �k�i�_�p�b�n�•�q�g�h�x�� �d�Z�l�_�]�h�j�•�}�x��
�d�m�e�v�l�m�j�g�h�€���•���i�j�b�j�h�^�g�h�€���k�i�Z�^�s�b�g�b���>5�����k�����������@�� 

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



�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��60. 2021 
 
26 

�a�� �Z�g�l�j�h�i�h�]�_�g�g�b�f�b���� �>�j�m�]�b�c�� �g�Z�i�j�y�f�h�d���� �Z�d�l�m�Z�e�v�g�b�c�� �^�e�y�� �^�Z�g�h�€�� �k�l�Z�l�l�•���� �}��
�f�•�`�^�b�k�p�b�i�e�•�g�Z�j�g�b�f�� �•�� �j�h�[�b�l�v�� �g�Z�]�h�e�h�k�� �g�Z�� �d�m�e�v�l�m�j�g�•�c�� �k�d�e�Z�^�h�\�•�c�� �>12, �k���� ����-18]. 
�I �j�b�c�f�Z�}�f�h�� �g�Z�k�l�m�i�g�_�� �\�b�a�g�Z�q�_�g�g�y���� �d�m�e�v�l�m�j�g�b�c�� �e�Z�g�^�r�Z�n�l��- �p�_�� �i�j�b�j�h�^�g�h-
�d�m�e�v�l�m�j�g�b�c�� �l�_�j�b�l�h�j�•�Z�e�v�g�b�c�� �d�h�f�i�e�_�d�k���� �s�h�� �k�n�h�j�f�m�\�Z�\�k�y�� �\�� �j�_�a�m�e�v�l�Z�l�•��
�_�\�h�e�x�p�•�c�g�h�€ �\�a�Z�}�f�h�^�•�€�� �i�j�b�j�h�^�b�� �•�� �e�x�^�b�g�b���� �€�€�� �k�h�p�•�h�d�m�e�v�l�m�j�g�h�€�� �l�Z���]�h�k�i�h�^�Z�j�k�v�d�h�€��
�^�•�y�e�v�g�h�k�l�•�� �•�� �k�d�e�Z�^�Z�}�l�v�k�y�� �a�� �o�Z�j�Z�d�l�_�j�g�b�o�� �i�h�}�^�g�Z�g�v�� �i�j�b�j�h�^�g�b�o�� �•�� �d�m�e�v�l�m�j�g�b�o��
�d�h�f�i�h�g�_�g�l�•�\�����s�h���a�g�Z�o�h�^�y�l�v�k�y���\���k�l�•�c�d�h�f�m���\�a�Z�}�f�h�a�\�
�y�a�d�m���•���\�a�Z�}�f�h�a�m�f�h�\�e�_�g�h�k�l�•���>2, 
�k���������@�� 

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

�Q�Z�k�l�b�g�h�x�� �_�d�k�i�h�a�b�p�•�€�� �f�m�a�_�€�\�� �i�•�^�� �\�•�^�d�j�b�l�b�f�� �g�_�[�h�f�� �f�h�`�m�l�v�� �k�l�Z�l�b�� �g�Z�k�l�m�i�g�•��
�l�b�i�b�� �d�m�e�v�l�m�j�g�b�o�� �e�Z�g�^�r�Z�n�l�•�\�� ���a�]�•�^�g�h�� �d�e�Z�k�b�n�•�d�Z�p�•�€�� �X�G�?�K�D�H������ �p�•�e�_�k�i�j�y�f�h�\�Z�g�h��
�k�l�\�h�j�_�g�•�����i�j�b�j�h�^�g�h���j�h�a�\�b�g�m�l�•�����k�_�j�_�^���y�d�b�o���\�b�^�•�e�y�x�l�v�k�y���i�•�^�l�b�i�b���j�_�e�•�d�l�h�\�b�o���•���l�b�o����
�s�h���j�h�a�\�b�\�Z�x�l�v�k�y���l�Z���Z�k�h�p�•�Z�l�b�\�g�•���>16, c. 9-10]. 

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

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

�>�h�� �Z�k�h�p�•�Z�l�b�\�g�b�o�� �e�Z�g�^�r�Z�n�l�•�\�� �\�•�^�g�h�k�y�l�v�� �d�h�f�i�e�_�d�k�b���� �s�h�� �k�l�Z�g�h�\�e�y�l�v��
�d�m�e�v�l�m�j�g�m���p�•�g�g�•�k�l�v�� �Z�[�h�� �f�Z�x�l�v�� �a�\�¶�y�a�h�d�� �a�� �•�k�l�h�j�b�q�g�b�f�b�� �i�h�^�•�y�f�b���� �h�k�h�[�b�k�l�h�k�l�y�f�b����
�o�m�^�h�`�g�•�f�b�� �l�\�h�j�Z�f�b���� �<�� �Z�k�h�p�•�Z�l�b�\�g�b�o�� �e�Z�g�^�r�Z�n�l�Z�o�� �d�m�e�v�l�m�j�g�Z�� �k�d�e�Z�^�h�\�Z�� �q�Z�k�l�h��
�i�j�_�^�k�l�Z�\�e�_�g�Z�� �g�_�� �\�� �f�Z�l�_�j�•�Z�e�v�g�•�c���� �Z�� �\�� �f�_�g�l�Z�e�v�g�•�c�� �n�h�j�f�•���� �A�Z�\�^�y�d�b�� �p�v�h�f�m�� �\�h�g�b��
�\�d�e�x�q�Z�x�l�v�k�y�� �\�� �•�k�l�h�j�b�d�h-�d�m�e�v�l�m�j�g�b�c�� �i�j�h�k�l�•�j�� �[�_�a�� �a�f�•�g�b�� �\�e�Z�k�l�b�\�h�€�� �€�f�� �i�j�b�j�h�^�g�h�€��
�j�b�l�f�•�d�b���l�Z���_�\�h�e�x�p�•�€ [12, �k�� 20-21]. 

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

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

�K�_�j�_�^�� �\�b�^�•�e�_�g�b�o���K���� �P�b�]�b�q�d�h �Z�k�i�_�d�l�•�\���� �s�h�� �a�Z�[�_�a�i�_�q�m�x�l�v���i�k�b�o�h-�_�f�h�p�•�c�g�b�c��
�d�h�f�n�h�j�l���Z�j�o�•�l�_�d�l�m�j�g�h-�o�m�^�h�`�g�v�h�]�h���h�[�j�Z�a�m, �\�•�^�g�h�k�g�h���f�m�a�_�€�\���i�•�^���\�•�^�d�j�b�l�b�f���g�_�[�h�f��
�f�h�`�_�f�h���a�Z�a�g�Z�q�b�l�b���l�Z�d�•:  

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

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

4) �f�h�`�e�b�\�•�k�l�v�� �l�j�Z�g�k�n�h�j�f�Z�p�•�€�� �a�Z�k�h�[�•�\�� �e�Z�g�^�r�Z�n�l�g�h�]�h�� �^�b�a�Z�c�g�m�� ���m�� �\�b�i�Z�^�d�m��
�f�m�a�_�€�\�� �i�•�^�� �\�•�^�d�j�b�l�b�f�� �g�_�[�h�f���± �a�Z�[�_�a�i�_�q�_�g�g�y�� �i�j�h�k�l�h�j�m���� �y�d�b�c�� �f�h�`�g�Z��
�\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b�� �^�e�y�� �i�j�h�\�_�^�_�g�g�y�� �j�•�a�g�h�]�h�� �j�h�^�m�� �a�Z�o�h�^�•�\�� �•�� �l�j�Z�g�k�n�h�j�f�m�\�Z�l�b��
�\�•�^�i�h�\�•�^�g�h���^�h���i�h�l�j�_�[�����>11�����k��������]. 

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

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

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

������ �n�m�g�d�p�•�h�g�Z�e�v�g�b�c�� �i�j�h�k�l�•�j��- �f�•�k�p�_���� �\�•�^�\�_�^�_�g�_�� �^�e�y�� �j�_�Z�e�•�a�Z�p�•�€�� �^�•�y�e�v�g�•�k�g�b�o��
�i�j�h�p�_�k�•�\���m���f�m�a�_�€���>13, c. 118]. 

�K�Z�f�_�� �h�k�l�Z�g�g�•�c�� �\�•�^�i�h�\�•�^�Z�}�� �h�[�
�}�d�l�m�� �^�h�k�e�•�^�`�_�g�g�y�� �^�Z�g�h�€�� �k�l�Z�l�l�•���� �G�Z�h�q�g�Z��
�^�_�f�h�g�k�l�j�Z�p�•�y�� �a�Z�\�`�^�b�� �}�� �[�•�e�v�r�� �^�•�}�\�h�x���� �g�•�`�� �d�h�g�k�l�Z�l�m�x�q�•�� �n�Z�d�l�b���� �>�e�y�� �i�•�^�k�b�e�_�g�g�y��
�Z�k�h�p�•�Z�l�b�\�g�h�k�l�•���� �\�� �f�m�a�_�y�o�� �i�•�^�� �\�•�^�d�j�b�l�b�f�� �g�_�[�h�f�� �^�h�p�•�e�v�g�b�f�� �[�m�^�_�� �i�j�h�\�_�^�_�g�g�y��
�•�k�l�h�j�b�q�g�b�o�� �j�_�d�h�g�k�l�j�m�d�p�•�c���� �s�h�� �i�h�e�y�]�Z�x�l�v�� �m�� �l�_�Z�l�j�Z�e�v�g�h�f�m�� �\�•�^�h�[�j�Z�`�_�g�g�•�� �i�_�\�g�h�€��
�•�k�l�h�j�b�q�g�h�€���i�h�^�•�€�����<�h�g�b���f�h�`�m�l�v���f�•�`���k�h�[�h�x���^�m�`�_���\�•�^�j�•�a�g�y�l�b�k�y���y�d���a�Z���f�_�l�h�x�����l�Z�d���•��
�a�Z�� �o�Z�j�Z�d�l�_�j�h�f�� �\�•�^�l�\�h�j�x�\�Z�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m���� �h�k�d�•�e�v�d�b�� �^�h�^�Z�l�d�h�\�h�� �f�h�`�g�Z�� �\�b�^�•�e�b�l�b��
�k�\�•�l�h�]�e�y�^�g�•�����i�h�\�_�^�•�g�d�h�\�•�����l�_�o�g�•�q�g�•�����f�Z�l�_�j�•�Z�e�v�g�•���j�_�d�h�g�k�l�j�m�d�p�•�€���>8, �k�����������@�����F�h�`�g�Z��
�\�b�h�d�j�_�f�b�l�b���� �j�_�d�h�g�k�l�j�m�d�p�•�€�� �i�h�^�•�c���� �j�_�d�h�g�k�l�j�m�d�p�•�€�� �h�[�¶�}�d�l�•�\���� �j�_�d�h�g�k�l�j�m�d�p�•�€ 
�k�b�f�\�h�e�•�q�g�b�o���^�•�c���•���j�b�l�m�Z�e�•�\���>9�����k�����������@���� 

�G�Z�c�i�j�b�c�g�y�l�g�•�r�h�x�� �n�h�j�f�h�x�� �i�h�}�^�g�Z�g�g�y�� �k�_�j�_�^�h�\�b�s�Z�� �f�m�a�_�€�\�� �i�•�^�� �\�•�^�d�j�b�l�b�f��
�g�_�[�h�f�� �c�� �•�k�l�h�j�b�q�g�h�€�� �j�_�d�h�g�k�l�j�m�d�p�•�€�� �f�h�`�g�Z�� �\�\�Z�`�Z�l�b�� �n�h�e�v�d�e�h�j�g�b�c-�_�l�g�•�q�g�b�c�� �Z�[�h��
�d�m�e�v�l�m�j�g�h-�•�k�l�h�j�b�q�g�b�c�� �n�_�k�l�b�\�Z�e�v���� �Z�� �l�Z�d�h�`�� �•�k�l�h�j�b�q�g�•�� �j�_�d�h�g�k�l�j�m�d�p�•�€�� �•�k�l�h�j�b�q�g�b�o��
�i�h�^�•�c���� �F�h�`�e�b�\�•�k�l�v�� �i�j�h�\�_�^�_�g�g�y�� �j�_�d�h�g�k�l�j�m�d�p�•�€�� �•�k�l�h�j�b�q�g�b�o�� �i�h�^�•�c�� �i�h�\�b�g�g�Z�� �[�m�l�b��
�a�Z�[�_�a�i�_�q�_�g�Z���i�j�h�k�l�h�j�h�\�b�f �i�e�Z�g�m�\�Z�g�g�y�f�����<�Z�`�e�b�\�_���a�g�Z�q�_�g�g�y���f�Z�l�b�f�_���\�•�^�k�m�l�g�•�k�l�v���\��
�^�b�k�]�Z�j�f�h�g�m�x�q�b�o���k�m�q�Z�k�g�b�o���h�[�¶�}�d�l�•�\���•���p�•�e�•�k�g�•�k�l�v���\�•�a�m�Z�e�v�g�h�]�h���k�i�j�b�c�g�y�l�l�y���o�h�q�Z���[���a��
�h�]�e�y�^�h�\�b�o���l�h�q�h�d���>14, �k����151-152]. 

�M�� �i�•�^�o�h�^�Z�o�� �^�h�� �Z�j�o�•�l�_�d�l�m�j�g�h�€�� �h�j�]�Z�g�•�a�Z�p�•�€�� �\�•�e�v�g�b�o�� �i�j�h�k�l�h�j�•�\�� �f�m�a�_�€�\�� �i�•�^��
�\�•�^�d�j�b�l�b�f�� �g�_�[�h�f�� �Z�d�l�m�Z�e�v�g�b�f�� �}�� �a�[�_�j�_�`�_�g�g�y�� �\�•�e�v�g�b�o�� �i�e�h�s���� �s�h�[�� �a�Z�d�p�_�g�l�m�\�Z�l�b��
�m�\�Z�]�m���g�Z���_�d�k�i�h�g�Z�l�b���•���k�l�\�h�j�b�l�b���i�j�h�k�l�•�j���^�e�y���•�g�l�_�j�Z�d�l�b�\�g�h�€���\�a�Z�}�f�h�^�•�€���\�•�^�\�•�^�m�\�Z�q�Z���a��
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�h�d�j�_�f�b�f�b�� �i�Z�f�
�y�l�d�Z�f�b���� �Q�_�j�_�a�� �j�h�a�f�Z�€�l�l�y�� �Z�j�o�•�l�_�d�l�m�j�g�b�o���i�Z�f�
�y�l�h�d�� �h�j�]�Z�g�•�a�h�\�m�}�l�v�k�y��
�\�•�a�m�Z�e�v�g�_�� �k�_�j�_�^�h�\�b�s�_���� �\�� �y�d�h�f�m�� �m�\�Z�]�Z�� �k�i�j�y�f�h�\�m�}�l�v�k�y�� �a�Z�� �^�h�i�h�f�h�]�h�x�� �h�k�\�•�l�e�_�g�g�y����
�d�h�e�v�h�j�m�� �•�� �a�\�m�d�m���� �s�h�� �i�•�^�k�b�e�x�x�l�v�� �_�f�h�p�•�c�g�b�c���\�i�e�b�\�� �g�Z�� �]�e�y�^�Z�q�Z���� �i�•�^�\�b�s�m�x�l�v��
�\�b�j�Z�a�g�•�k�l�v���i�Z�f�
�y�l�h�d�����G�Z���l�Z�d�b�o���i�e�h�s�Z�o���^�h�p�•�e�v�g�h���\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b���f�m�e�v�l�b�f�_�^�•�c�g�•��
�\�b�k�l�Z�\�d�h�\�•�� �a�Z�k�h�[�b���� �•�g�l�_�j�Z�d�l�b�\�g�•�� �d�•�h�k�d�b���� �•�g�n�h�j�f�Z�p�•�c�g�•�� �a�h�g�b���� �•�g�k�l�Z�e�y�p�•�€���� �f�m�a�_�c�g�•��
�]�•�^�b���� �j�h�e�v�h�\�•�� �Z�[�h�� �k�b�f�m�e�y�p�•�c�g�•�� �•�]�j�b���� �]�h�e�h�]�j�Z�n�•�q�g�•�� �l�Z�� �i�j�h�_�d�p�•�c�g�•�� �m�k�l�Z�g�h�\�d�b���� �Z��
�l�Z�d�h�`���k�\�•�l�e�h- �l�Z���a�\�m�d�h�Z�i�Z�j�Z�l�m�j�m���>3�����k���������@�����<�k�_���[�•�e�v�r�h�€���i�h�i�m�e�y�j�g�h�k�l�•���g�Z�[�m�\�Z�x�l�v��
�a�Z�k�h�[�b�� �^�h�i�h�\�g�_�g�h�€�� �l�Z�� �\�•�j�l�m�Z�e�v�g�h�€�� �j�_�Z�e�v�g�h�k�l�•���� �K�_�j�_�^�� �g�b�o�� �^�e�y�� �f�m�a�_�€�\�� �i�•�^��
�\�•�^�d�j�b�l�b�f�� �g�_�[�h�f�� �Z�d�l�m�Z�e�v�g�b�f�b�� �}�� �/�%�6�� ���O�h�F�D�W�L�h�Q�� �E�D�V�H�G�� �V�H�U�Y�L�F�H������ �$�5�� ���D�X�J�P�H�Q�W�H�G��
�U�H�D�O�L�W�\���� �l�Z�� �5�9�,�� ���U�H�D�O�� �Y�L�G�H�h�� �L�P�D�J�H�V������ �G�Z�y�\�g�•�k�l�v�� �k�f�Z�j�l�n�h�g�•�\�� �m�� �[�•�e�v�r�h�k�l�•�� �e�x�^�_�c�� �l�Z��
�\�•�^�i�h�\�•�^�g�_�� �i�j�h�]�j�Z�f�g�_�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �a�Z�� �^�h�i�h�f�h�]�h�x�� �4�5-�d�h�^�•�\�� �q�b�� �i�h�^�•�[�g�h�]�h��
�d�h�^�m�\�Z�g�g�y�� �^�Z�\�Z�l�b�f�_�� �\�•�^�\�•�^�m�\�Z�q�Z�f�� �f�h�`�e�b�\�•�k�l�v�� �i�h�[�Z�q�b�l�b�� �g�Z�� �f�•�k�p�•�� �\�•�e�v�g�b�o��
�i�j�h�k�l�h�j�•�\�� �g�_�� �e�b�r�_�� �d�j�Z�}�\�b�^�� �Z�[�h�� �a�Z�e�b�r�d�b�� �\�l�j�Z�q�_�g�b�o�� �k�i�h�j�m�^���� �Z�e�_�� �c�� �\�•�j�l�m�Z�e�v�g�•��
�h�[�¶�}�d�l�b�����y�d�b�o���\���j�_�Z�e�v�g�h�k�l�•���g�_���•�k�g�m�}���� 

�A�� �h�]�e�y�^�m�� �g�Z�� �\�_�e�b�d�•�� �j�h�a�f�•�j�b�� �[�•�e�v�r�h�k�l�•�� �f�m�a�_�€�\�� �i�•�^�� �\�•�^�d�j�b�l�b�f�� �g�_�[�h�f���� �g�Z��
�Z�j�o�•�l�_�d�l�m�j�g�h�f�m�� �j�•�\�g�•�� �j�h�a�i�e�Z�g�m�\�Z�g�g�y�� �g�Z�� �\�•�e�v�g�b�o�� �i�j�h�k�l�h�j�Z�o�� �\�Z�j�l�h�� �\�e�Z�r�l�h�\�m�\�Z�l�b��
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Annotation 
Mariia Brych , ph. D., assistant, Department of Design and Architecture 

Fundamentals, Lviv Polytechnic National University. 
Free space as an element of open-air museum�V�¶ exhibition. 

In the area of architectural heritage preservation, the leveling of monument 
�R�E�M�H�F�W�V�¶���H�Q�Y�L�U�R�Q�P�H�Q�W���L�V���D�Q���L�P�S�Rrtant problem. The essence of the monuments is laid 
not only in their material structure but also in a historically formed environment and 
spatial configuration that exhibits their historical and cultural content, enriches 
artistic properties. 

Open-air museums are specific institutions that are characterized by the use of 
not only monumental volumes and structures but also the free space between them. 
Cultural landscapes - lands of estates and residences, parks in palace ensembles, 
territories of monastic complexes, industrial landscapes, memorial places, and 
archaeological complexes become elements of the exhibition. Features of exhibition 
space organization in open-air museums are not sufficiently highlighted in scientific 
literature. 

Depending on the selected exhibition concept, a set of activities of the museum 
is determined and the museum zoning occurs. The use of free spaces is divided into 
two levels depending on the scale �± urban planning and architectural. The urban 
planning level is responsible for the environmental design of the overall space of the 
ensemble or the complex of monuments. The architectural level of open-air museum 
formation envisages the organization of existing buildings, structures, and areas 
between them. 

On the urban-planning level, it is important to ensure the convenience of the 
visual perception of the complex: to reveal the most interesting fragments of the 
environment and visual connections, to emphasize the basic aesthetic, associative, 
symbolic, and practical properties of cultural landscapes within the open-air museum. 
On the architectural level of organization, free spaces become the basis for many 
activities - various educational, cultural, and entertainment events. 

Free space in museums serves as an exhibit, an element of activity processes and 
various events, and also serves as a basic tool for detecting and emphasizing the 
characteristic features of exhibited complexes and ensembles. 

Keywords: open-air museum; exhibition; cultural landscape; monument. 
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�N�H�J�F�H�L�<�H�J�?�G�G�1���K�:�D�J�:�E�V�G�H�=�H���I�J�H�K�L�H�J�M�� 
 

�:�g�h�l�Z�p�•�y�� �m�� �k�l�Z�l�l�•�� �i�j�h�Z�g�Z�e�•�a�h�\�Z�g�h���g�Z�k�e�•�^�m�\�Z�g�g�y�� �l�j�Z�^�b�p�•�c�g�b�o�� �•�k�l�h�j�b�q�g�b�o��
�n�h�j�f���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.  

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

�J�_�i�j�_�a�_�g�l�h�\�Z�g�h�� �j�h�a�\�b�l�h�d�� �k�Z�d�j�Z�e�v�g�h�€���Z�j�o�•�l�_�d�l�m�j�b�� �_�i�h�o�b�� �f�h�^�_�j�g�•�a�f�m�� �m�� �€�€��
�g�Z�k�e�•�^�m�\�Z�g�g�•��  

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

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

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

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

�L�Z�d�h�`�� �i�j�_�^�k�l�Z�\�e�_�g�h���k�i�j�h�[�m�� �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�_�[��
�n�h�j�f�h�l�\�h�j�_�g�g�y���k�Z�d�j�Z�e�v�g�h�]�h���i�j�h�k�l�h�j�m, �\���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.  

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

�<�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�� �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�� 

�<�b�h�d�j�_�f�e�_�g�h���k�b�f�\�h�e�b�����s�h���\�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�� 

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

�i�j�h�]�h�e�h�k�b�e�b�� �j�h�a�j�b�\�� �a�� �Z�j�o�•�l�_�d�l�m�j�g�b�f�b�� �l�j�Z�^�b�p�•�y�f�b���� �f�Z�c�`�_�� �h�q�_�\�b�^�g�h�x��
�\�•�^�i�h�\�•�^�^�x�� �g�Z�� �l�Z�d�b�c�� �i�•�^�o�•�^�� �k�l�Z�e�h���� �i�h�q�b�g�Z�x�q�b�� �a�� �k�•�f�^�_�k�y�l�b�o�� �j�h�d�•�\�� �O�O �k�l�h�e�•�l�l�y����
�\�k�_���q�Z�k�l�•�r�_���\�•�^�l�\�h�j�_�g�g�y���•�k�l�h�j�b�q�g�b�o���Z�j�o�•�l�_�d�l�m�j�g�b�o���n�h�j�f [19].  

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

�:�g�Z�e�•�a���^�h�k�e�•�^�`�_�g�v���l�Z���i�m�[�e�•�d�Z�p�•�c�� 
�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�•�€ [2; 4]. 

�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�•�� �©�]�h�\�h�j�b�l�b�ª���� �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; 10; 16;17]. 

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

�>�`�h�g�k�h�g�h�f���k�l�Z�e�Z���d�Z�i�e�b�p�y���I�h�^�y�d�b���������� �j�h�d�m���\���>�Z�e�e�Z�k�•�����r�l�Z�l���L�_�o�Z�k ���j�b�k�� 1). 
�P�_�� �g�Z�^�d�h�g�n�_�k�•�c�g�_���f�•�k�p�_�� �f�h�e�b�l�\�b�� �l�Z �f�_�^�b�l�Z�p�•�€���g�Z�]�Z�^�m�}�� �k�i�•�j�Z�e�v�g�b�c�� �f�•�g�Z�j�_�l��

�m�� �K�Z�f�Z�j�•�� ���1�j�Z�d���� �a ���� �k�l�h�e�•�l�l�y�� ���j�b�k�� �������� �Z�e�_�� �l�Z�d�h�`�� �f�h�`�_�� �\�b�d�e�b�d�Z�l�b�� �\�� �m�y�\�•��
�a�h�[�j�Z�`�_�g�g�y�� �g�Z�[�Z�]�Z�l�h�� �[�•�e�v�r�� �j�Z�g�g�•�o�� �f�_�k�h�i�h�l�Z�f�k�v�d�b�o�� �a�b�d�m�j�Z�l�•�\ �>������ ���@���� �M�� �l�h�c�� �`�_��
�q�Z�k�� �p�_�� �g�_�� �}�� �i�h�\�g�h�x�� �\�•�^�f�h�\�h�x�� �\�•�^�� �f�h�^�_�j�g�•�k�l�k�v�d�b�o�� �m�i�h�^�h�[�Z�g�v�� �^�h�� �]�_�h�f�_�l�j�•�€����
�h�k�d�•�e�v�d�b�� �€�€�� �f�h�`�g�Z�� �\�\�Z�`�Z�l�b�� �e�h�]�Z�j�b�n�f�•�q�g�h�x�� �k�i�•�j�Z�e�e�x���� �j�h�a�l�y�]�g�m�l�h�x�� �\��
�i�j�h�k�l�h�j�• [20]. 

�<�� �•�g�r�•�c�� �c�h�]�h�� �k�i�h�j�m�^�•��- �d�Z�i�e�b�p�y�� �k�\�� �<�Z�k�b�e�y�� �\�� �M�g�•�\�_�j�k�b�l�_�l�•�� �k�\�� �L�h�f�Z�k�� �m��
�O�
�x�k�l�h�g�•���� �r�l�Z�l�� �L�_�o�Z�k���� �>�`�h�g�k�h�g�� �\�b�d�h�j�b�k�l�Z�\�� �a�h�e�h�l�b�c�� �d�m�i�h�e���� �s�h�� �n�Z�d�l�b�q�g�h��
�i�h�\�•�g�•�k�l�x���i�h�\�l�h�j�x�}���a�Z�\�_�j�r�_�g�g�y���\�•�a�Z�g�l�•�c�k�v�d�b�o���o�j�Z�f�•�\ ���j�b�k�� 3) [8; 13; 14]. 

�I�j�b�d�e�Z�^�h�f���g�Z�c�[�•�e�v�r���[�m�d�\�Z�e�v�g�h�€���d�h�i�•�€���p�•�e�h�€���k�i�h�j�m�^�b���}���g�Z�c�[�•�e�v�r�Z���p�_�j�d�\�Z���m��
�k�\�•�l�•���k�v�h�]�h�^�g�•��- �;�Z�a�b�e�•�d�Z���;�h�]�h�f�Z�l�_�j�•�����\���Y�k�m�k�m�d�j�h�����Z�^�f�•�g�•�k�l�j�Z�l�b�\�g�•�c���k�l�h�e�b�p�•���D�h�l-
�^�
�1�\�m�Z�j�m�� �\�� �:�n�j�b�p�• ���j�b�k�� �������� �;�m�^�•�\�e�y�� �a�Z�]�Z�e�v�g�h�x�� �i�e�h�s�_�x�� ���� �l�b�k���� �d�\�Z�^�j�Z�l�g�b�o��
�f�_�l�j�•�\���� �a�\�_�^�_�g�h�� �I�
�}�j�h�f�� �N�Z�o�m�j�•���� �e�•�\�Z�g�k�v�d�b�f�� �Z�j�o�•�l�_�d�l�h�j�h�f���� �\�b�i�m�k�d�g�b�d�h�f��
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�Z�j�o�•�l�_�d�l�m�j�g�h�€�� �r�d�h�e�b�� �K�_�g-�E�x�d�� �m�� �f�� �L�m�j�g�_���� �;�_�e�v�]�•�y���� �<�a�•�j�p�_�f�� �^�e�y�� �l�\�h�j�m�� �g�Z�� �n�h�g�•��
�Z�n�j�b�d�Z�g�k�v�d�h�€���i�j�b�j�h�^�b�����k�l�Z�e�Z���[�Z�a�b�e�•�d�Z���k�\�� �I�_�l�j�Z���\���J�b�f�• [11; 12]. 

 

 
 

�J�b�k�� 1. �N�•�e�•�i���>�`�h�g�k�h�g�����d�Z�i�e�b�p�y���I�h�^�y�d�b���� 

1977, �>�Z�e�e�Z�k 

�J�b�k�� �������F�•�g�Z�j�_�l���F�Z�e�\�•�y�����<�_�e�b�d�Z��

�f�_�q�_�l�v����������-852 �j�j�������K�Z�f�Z�j�Z�����1�j�Z�d�� 

 
�1�g�•�p�•�Z�l�h�j�h�f�� �[�m�^�•�\�g�b�p�l�\�Z�� �[�m�\�� �i�j�_�a�b�^�_�g�l�� �j�_�k�i�m�[�e�•�d�b�� �N�_�e�•�d�k�� �M�n�m�n-�;�m�Z�g�v�€����

�y�d�b�c�� �m���������� �j�h�p�•���i�_�j�_�g�•�k�� �k�l�h�e�b�p�x�� �d�j�Z�€�g�b���a�� �:�[�•�^�`�Z�g�Z���\���j�•�^�g�_�� �f�•�k�l�h�� �Y�f�[�m�k�m�d�j�h����
�;�m�^�•�\�e�y���� �a�\�_�^�_�g�Z�� �e�b�r�_�� �a�Z�� �l�j�b�� �j�h�d�b�����\�Z�j�l�•�k�l�x�� �i�_�j�_�\�b�s�m�\�Z�e�Z�� ������ �f�•�e�v�c�h�g�•�\��
�^�h�e�Z�j�•�\���� �G�Z�j�•�`�g�b�c�� �d�Z�f�•�g�v�� �a�Z�d�e�Z�^�_�g�h�� ���� �k�_�j�i�g�y 1985 �j������ �h�k�\�y�q�_�g�h�� �[�Z�a�b�e�•�d�m��
10 �\�_�j�_�k�g�y 1990 �j�����I�Z�i�h�x���1�\�Z�g�h�f���I�Z�\�e�h�f �1�1 [15]. 

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

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

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

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

�K�b�f�i�l�h�f�h�f�� �i�j�h�l�b�^�•�€�� �_�e�•�l�Z�j�g�h�k�l�•�� �f�h�^�_�j�g�•�a�f�m�� �l�Z�� �i�•�^�\�b�s�_�g�g�y�� �o�m�^�h�`�g�v�h�]�h��
�j�•�\�g�y�� �i�h�i�m�e�y�j�g�h�€�� �d�m�e�v�l�m�j�b�� �i�_�j�_�k�•�q�g�b�o�� �e�x�^�_�c�� �l�Z�� �g�Z�j�h�^�g�h�€�� �j�_�e�•�]�•�c�g�h�k�l�•����
�k�\�y�l�b�e�b�s�_�� �F�Z�j�•�Z�g�� �m�� �E�•�p�_�g�•�� �[�•�e�y�� �D�h�g�•�g�Z�� �m�� �<�_�e�b�d�h�i�h�e�v�s�•���� �h�^�b�g�� �a�� �g�Z�c�[�•�e�v�r�b�o��
�k�Z�d�j�Z�e�v�g�b�o�� �d�h�f�i�e�_�d�k�•�\�� �/�\�j�h�i�b ���j�b�k������ �>������ ���@���� �P�y�� �[�m�^�•�\�e�y���� �s�_�� �h�^�g�Z�� �k�i�h�j�m�^�Z����
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�k�o�h�`�Z�� �g�Z�� �k�h�[�h�j�� �k�\�� �I�_�l�j�Z�� �\�� �J�b�f�•���� �k�l�h�€�l�v�� �k�_�j�_�^�� �i�h�e�•�\�� �•�� �e�•�k�•�\��
�k�•�e�v�k�v�d�h�]�h�k�i�h�^�Z�j�k�v�d�h�€ �j�•�\�g�b�g�b���\���f�•�k�l�•���a���g�Z�k�_�e�_�g�g�y�f�������� �l�b�k�y�q�•�� 

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

�J�b�k�� 3. �N�•�e�•�i���>�`�h�g�k�h�g�����k�\�����<�Z�k�b�e�•�y����

�������������k�\�����M�g�•�\�_�j�k�b�l�_�l���L�h�f�Z�k�Z�����O�
�x�k�l�h�g 

�J�b�k�� 4. �I�¶�}�j���N�Z�o�m�j�•�����;�Z�a�b�e�•�d�Z���;�h�]�h�f�Z�l�_�j�•�������������±

�������������Y�f�m�k�m�d�j�h�����D�h�l-�^�
�1�\�m�Z�j 

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

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

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

�K�Z�d�j�Z�e�v�g�Z�� �k�i�h�j�m�^�Z�� �\�b�d�e�b�d�Z�}�� �a�Z�k�l�_�j�_�`�_�g�g�y�� �k�_�j�_�^�� �Z�j�o�•�l�_�d�l�m�j�g�b�o�� �d�j�b�l�b�d�•�\����
�`�m�j�g�Z�e�•�k�l�•�\���l�Z���h�k�\�•�q�_�g�b�o���e�x�^�_�c�����y�d�•���g�_���j�h�a�m�f�•�x�l�v���€�€���l�j�Z�^�b�p�•�c�g�b�o���i�j�b�i�m�s�_�g�v���l�Z��
�k�b�f�\�h�e�•�d�b���� �P�_�� �g�Z�]�Z�^�m�}�� �p�_�j�d�\�m�� �k�\�� �K�•�f�_�c�k�l�\�Z�� ���6�D�J�U�D�� �G�D�� �)�D�P�L�O�L�D���� �m�� �;�Z�j�k�_�e�h�g�•�� �a�Z��
�i�j�h�_�d�l�h�f�� �=�Z�m�^�•���� �y�d�b�c�� �G�•�d�h�e�Z�m�k�� �I�_�\�k�g�_�j�� �l�j�Z�d�l�m�\�Z�\�� �y�d�� �\�b�j�Z�a�� �\�Z�j�\�Z�j�k�l�\�Z�� �\��
�Z�j�o�•�l�_�d�l�m�j�• [20]. 

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

Liliia Gnatiuk, PhD in Architecture, Associate Professor, National Aviation 
University, Kyiv, Ukraine.  

Inheritance of traditional historical forms in the formation of sacred space. 
The article analyzes the imitation of traditional historical forms in the formation 

of sacred space. The main examples of world architecture are presented, which 
partially or completely copy the historical forms. The development of the sacred 
architecture of the modernist epoch in its imitation is represented. 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. 

The using of traditional forms in modernist architecture is considered, which at 
the same time is not a complete rejection of modernist preferences, but also an 
attempt to reinterpret the geometry of traditional historical forms. 

The combination of national landscape and local specifics and European 
established traditional forms of sacred space is presented. 

Contradictions in the perception of sacred space and reading the symbolism of 
its content are considered. 

An attempt is also made to adapt the principles of modernism to the needs of the 
formation of sacred space, in which, after the suspension of historical knowledge, the 
essence of the phenomenon under study is sought, which is understood as its 
invariable feature. Religion, art, science and 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. 

Symbols pointing out not certain sacred reality, but certain intellectual 
tendencies, social situations or expressions of culture are singled out. 

Key words: formation; sacred space; sacred architecture; tradition; architectural 
modernism; symbol; art. 
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Annotation 
Andrii Markovskyi , PhD architecture, Scientific Secretary of the Department of 
Plastic Arts Synthesis at National Academy of Arts of Ukraine 
Translation of historical experience into modern planning of the government 

center of Kyiv. 
Based on a step-by-step detailed analysis of the historical experience of projects 

and proposals for the development of the government quarter in Kyiv, the author 
draws analogies and focuses risk factors on the corresponding modern concepts 
proposed by architects for implementation in the 21st century. Proposals and 
competitions for the construction of the government and administrative center, which 
took place over the past century, have left behind a significant theoretical material 
that can be used in modern design. At the same time, we consider especially valuable 
the experience of blunders and limitations that did not allow to implement projects in 
previous epochs. Based on the author's thesis on the similarity of these negative 
factors throughout the 20th and early 21st century, risk factors have been formulated 
and principles have been crystallized that are and will be relevant in the near future 
for the modern design of the government center. The analysis of historical experience 
from the point of view of studying of not only positive, but, first of all, negative 
experience with the subsequent extrapolation to an actual building situation is rather 
new for modern Ukrainian architectural practice. Meanwhile, we argue that the need 
for appropriate research is due to the significant similarity of risk factors, which, if 
ignored, can lead to similar consequences �± partial implementation or complete non-
implementation of projects. The article draws analogies between the competition for 
the construction of the Government Quarter of 1934-1935, the post-war restoration of 
Khreshchatyk, proposals for the placement of the administrative center of Kyiv on the 
Left Bank and modern development projects of the Rybalskyy Peninsula ("Kyiv 
City") and the Telychky district. 

Keywords: design; urbanism; Government Center; architectural history. 
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�^�e�y�� �a�j�m�q�g�h�k�l�•�� �i�j�Z�p�•�� �f�m�e�y�j�•�\���� �h�k�d�•�e�v�d�b�� �\�_�k�l�b�� �f�m�j�m�\�Z�g�g�y�� �g�Z�� �\�b�k�h�l�•�� �[�•�e�v�r�_�� �������� �f��
�\�•�^���j�•�\�g�y���g�Z�k�l�b�e�m���n�•�a�b�q�g�h���^�m�`�_���\�Z�`�d�h���� 

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

�f�h�g�Z�k�l�b�j�y�� �Z�\�l�h�j�h�f�� �[�m�e�h�� �\�b�y�\�e�_�g�h�� �k�\�h�}�j�•�^�g�_�� �\�b�i�j�Z�\�e�_�g�g�y�� �k�l�Z�j�h�^�Z�\�g�•�f�b��
�f�Z�c�k�l�j�Z�f�b�� �i�h�f�b�e�d�b�� �m�� �f�m�j�m�\�Z�g�g�•���� �G�Z�� �a�Z�o�•�^�g�h�f�m�� �n�Z�k�Z�^�•�� �o�j�Z�f�m���f�•�`�� �Z�j�d�Z�f�b��
�i�h�j�l�Z�e�m�� �•�� �i�j�Z�\�h�]�h�� �\�•�d�h�g�g�h�]�h�� �h�l�\�h�j�m�� �j�y�^�b�� �p�_�]�e�b-�i�e�•�g�n�b�� �[�m�e�h�� �i�h�d�e�Z�^�_�g�h��
�a�Z�]�e�b�[�h�d�h���� �•�� �m�� �p�v�h�f�m�� �f�•�k�p�•�� �m�l�\�h�j�b�e�Z�k�y�� �g�_�\�_�e�b�d�Z�� �a�Z�i�Z�^�b�g�Z���� �2�€�� �[�m�e�h�� �a�Z�d�j�b�l�h��
�\�b�j�•�\�g�x�x�q�b�f�� �r�Z�j�h�f�� �j�h�a�q�b�g�m���� �a�Z�� �y�d�b�f�� �r�g�m�j�h�f�� �[�m�e�b�� �\�•�^�l�b�k�g�_�g�•�� �k�f�m�]�b���� �g�Z�q�_��
�i�h�a�g�Z�q�_�g�g�y�� �i�e�•�g�n�b�� ���j�b�k���� �������� �G�Z�� �`�Z�e�v���� �g�Z�� �i�h�q�Z�l�d�m�� ��������-�o�� �j�h�d�•�\�� �i�•�^�� �q�Z�k��
�j�_�k�l�Z�\�j�Z�p�•�c�g�b�o�� �j�h�[�•�l�� �g�Z�� �i�Z�f�¶�y�l�p�•�� �l�m�� �q�Z�k�l�b�g�m�� �f�m�j�m�\�Z�g�g�y�� �[�m�e�h�� �a�[�b�l�h���� �c�� �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��60. 2021 
 
60 

�a�¶�y�k�m�\�Z�e�h�k�y���� �s�h�� �i�h�\�_�j�o�� �Z�j�d�h�\�b�o���i�_�j�_�f�b�q�h�d�� �i�h�j�l�Z�e�m�� �•�� �\�•�d�g�Z���e�_�`�Z�\�� �]�e�Z�^�d�b�c�� �r�Z�j��
�[�m�^�•�\�_�e�v�g�h�]�h�� �j�h�a�q�b�g�m���� �i�h�\�_�j�o�� �y�d�h�]�h�� �i�j�h�^�h�\�`�m�\�Z�e�h�k�y�� �f�m�j�m�\�Z�g�g�y�� �k�l�•�g�� �>������ �k������8-
270].  

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

 

 

 
�J�b�k�����������F�b�o�Z�c�e�•�\�k�v�d�Z���p�_�j�d�\�Z���<�b�^�m�[�b�p�v�d�h�]�h���f�h�g�Z�k�l�b�j�y���\���D�b�}�\�•�����N�j�Z�]�f�_�g�l��

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

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

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

�;�Z�g�•�� �^�Z�\�g�v�h�j�m�k�v�d�b�o�� �i�Z�f�¶�y�l�h�d�� �\�b�f�m�j�h�\�Z�g�•�� �a�� �i�e�b�g�n�b�� �]�h�j�b�a�h�g�l�Z�e�v�g�b�f�b��
�d�h�g�p�_�g�l�j�b�q�g�b�f�b�� �d�h�e�Z�f�b�� �a�� �g�Z�i�m�k�d�h�f�� �h�^�g�h�]�h�� �j�y�^�m�� �g�Z�^�� �•�g�r�b�f���� �[�_�a�� �d�j�m�`�Z�e����
�i�h�^�•�[�g�h���^�h���i�k�_�\�^�h�d�m�i�h�e�v�g�b�o���k�d�e�_�i�•�g�v�����M���K�h�n�•�c�k�v�d�h�f�m���k�h�[�h�j�•���a���g�Z�i�m�k�d�h�f���j�y�^�•�\��
�i�e�•�g�n�b�� �f�m�j�h�\�Z�g�•�� �g�_�� �e�b�r�_�� �[�Z�g�•���� �Z�� �c�� �\�•�l�j�b�e�Z�� �l�Z�� �g�Z�i�•�\�p�b�e�•�g�^�j�b�q�g�•�� �k�d�e�_�i�•�g�g�y���� �\��
�h�k�l�Z�g�g�•�o�� �a�Z�� �d�j�m�`�Z�e�Z�f�b�� �i�h�d�e�Z�^�_�g�h�� �l�•�e�v�d�b�� �\�_�j�o�g�x�� �l�j�_�l�b�g�m�� �i�_�j�_�d�j�b�l�l�y���� �L�Z�d�b�c��
�k�i�h�k�•�[�� �a�\�_�^�_�g�g�y�� �k�d�e�_�i�•�g�v�� �[�m�\�� �^�m�`�_�� �i�j�h�k�l�b�c�� �•�� �j�Z�p�•�h�g�Z�e�v�g�b�c�� �a�� �i�h�]�e�y�^�m�� �j�h�[�h�l�b��
�d�h�g�k�l�j�m�d�p�•�€�����h�k�d�•�e�v�d�b���a�m�k�b�e�e�y���j�h�a�i�h�j�m�����s�h���\�b�g�b�d�Z�e�b���m���g�•�c�����[�m�e�b���f�•�g�•�f�Z�e�v�g�b�f�b����
�F�m�j�m�\�Z�g�g�y�� �k�d�e�_�i�•�g�v �•�� �[�Z�g�v�� �a�h�\�g�•�� �[�m�e�h�� �\�d�j�b�l�h�� �\�Z�i�g�y�g�h-�p�_�f�¶�y�g�d�h�\�b�f�� �j�h�a�q�b�g�h�f����
�i�h�\�_�j�o���y�d�h�]�h���[�m�e�h���i�h�d�e�Z�^�_�g�h���i�e�•�g�n�b�����\�b�]�g�m�l�•���\�•�^�i�h�\�•�^�g�h���^�h���i�h�\�_�j�o�g�•���k�d�e�_�i�•�g�g�y����
�Z���\�`�_���a�Z���g�b�f�b���m�d�e�Z�^�Z�e�b�k�y���k�\�b�g�p�_�\�•���e�b�k�l�b���i�h�d�j�•�\�e�•�� 
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�\�_�j�l�b�d�Z�e�v�g�•�� �r�\�b�� �m�� �f�m�j�m�\�Z�g�g�•�� �h�d�j�_�f�b�o�� �q�Z�k�l�b�g�� �[�m�^�•�\�e�•���� �i�h�d�e�Z�^�_�g�h�f�m�� �\�i�j�b�l�m�e����
�[�_�a�� �i�_�j�_�\�¶�y�a�•���� �L�Z�d�•�� �r�\�b�� �}�� �\�� �K�h�n�•�c�k�v�d�h�f�m�� �k�h�[�h�j�•�� �g�Z�� �^�j�m�]�h�f�m�� �y�j�m�k�•���� �\�� �f�•�k�p�•��
�i�j�b�e�y�]�Z�g�g�y�� �\�g�m�l�j�•�r�g�v�h�€�� �]�Z�e�_�j�_�€�� �^�h�� �h�k�g�h�\�g�h�]�h�� �h�[�¶�}�f�m���� �Z�� �\�`�_�� �g�Z�� �\�b�k�h�l�•�� �[�e�b�a�v�d�h��
3 �f�� �\�•�^�� �i�•�^�e�h�]�b�� �f�m�j�m�\�Z�g�g�y�� �i�h�d�e�Z�^�_�g�_�� �a�� �i�_�j�_�\�¶�y�a�a�x�� �>������ �k�������@���� �:�j�d�[�m�l�Z�g�b��
�a�h�\�g�•�r�g�•�o�� �]�Z�e�_�j�_�c�� �•�� �[�Z�r�l�b�� �k�h�[�h�j�m�� �g�_�� �i�_�j�_�\�¶�y�a�Z�g�•�� �m�� �f�m�j�m�\�Z�g�g�•�� �l�Z�� �g�_�� �a�¶�}�^�g�Z�g�•��
�^�m�[�h�\�b�f�b�� �i�h�\�¶�y�a�y�f�b�� �a�•�� �k�l�•�g�Z�f�b�� �\�g�m�l�j�•�r�g�•�o�� �]�Z�e�_�j�_�c�� �k�h�[�h�j�m���� �L�Z�d�b�c�� �[�m�^�•�\�_�e�v�g�b�c��
�i�j�b�c�h�f�� �^�h�\�]�b�c�� �q�Z�k�� �e�b�r�Z�\�k�y�� �g�_�\�•�j�g�h�� �\�b�l�e�m�f�Z�q�_�g�b�f�� �g�Z�� �d�h�j�b�k�l�v�� �j�•�a�g�h�q�Z�k�h�\�h�]�h��
�k�i�h�j�m�^�`�_�g�g�y���h�k�g�h�\�g�h�]�h���h�[�¶�}�f�m���k�h�[�h�j�m�����c�h�]�h���a�h�\�g�•�r�g�•�o���]�Z�e�_�j�_�c���•���k�o�h�^�h�\�b�o���[�Z�r�l��
�>�������k�� 68-69].  
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�n�m�g�^�Z�f�_�g�l�g�b�o���k�l�j�•�q�d�Z�o���l�Z���\���f�m�j�m�\�Z�g�g�•���g�Z���\�k�x���\�b�k�h�l�m���k�i�h�j�m�^�b���f�•�`���g�Z�j�l�_�d�k�h�f���•��
�l�j�b�g�Z�\�h�\�b�f�� �h�[�¶�}�f�h�f�� �o�j�Z�f�m���� �L�Z�d�•�� �`�� �\�_�j�l�b�d�Z�e�v�g�•�� �r�\�b�� �[�m�e�b���� �h�q�_�\�b�^�g�h���� �f�•�`��
�h�k�g�h�\�g�b�f�� �h�[�¶�}�f�h�f�� �i�Z�f�¶�y�l�d�b�� �•�� �Z�i�k�b�^�Z�f�b���� �n�m�g�^�Z�f�_�g�l�b�� �y�d�b�o�� �l�Z�d�h�`�� �i�h�d�e�Z�^�_�g�•��
�\�i�j�b�l�m�e���� �M�� �p�_�j�d�\�•�� �K�i�Z�k�Z�� �g�Z�� �;�_�j�_�k�l�h�\�h�f�m�� ���i�h�q���� �O�1�1�� �k�l������ �f�m�j�m�\�Z�g�g�y�� �a�Z�o�•�^�g�h�]�h��
�i�j�b�l�\�h�j�m�� �g�_�� �i�_�j�_�\�¶�y�a�Z�g�_�� �•�a�� �a�Z�o�•�^�g�h�x�� �k�l�•�g�h�x�� �o�j�Z�f�m�� �g�Z�� �\�b�k�h�l�m�� �������� �f���� �g�Z�� �l�Z�d�m�� �`��
�\�b�k�h�l�m���\�•�^�k�m�l�g�y���i�_�j�_�\�¶�y�a�v���f�•�`���k�o�h�^�h�\�h�x���[�Z�r�l�h�x���l�Z���i�•�\�^�_�g�g�h�x���k�l�•�g�h�x���g�Z�j�l�_�d�k�Z����
�Z���\�b�s�_���f�m�j�m�\�Z�g�g�y���i�h�d�e�Z�^�_�g�_���\�`�_���a���i�_�j�_�\�¶�y�a�a�x���>�������k�� 3-6]. 
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�L�Z�d���� �\�� �K�h�n�b�c�k�d�h�f�� �k�h�[�h�j�_�� �\�� �D�b�_�\�_�� �\�� �i�_�j�\�u�c�� �k�l�j�h�b�l�_�e�v�g�u�c�� �k�_�a�h�g�� �\�h�a�\�_�e�b��
�h�k�g�h�\�g�h�c�� �h�[�t�_�f�� �k�h�[�h�j�Z�� �^�h�� �i�y�l�� �Z�j�h�q�g�u�o�� �i�j�h�_�f�h�\�� �b�� �k�\�h�^�h�\�� �i�h�^�� �o�h�j�Z�f�b���� �\�h��
�\�l�h�j�h�c�� �k�_�a�h�g���± �h�[�t�_�f�� �o�j�Z�f�Z�� �^�h�� �m�j�h�\�g�y�� �i�h�e�Z�� �o�h�j���� �\�� �l�j�_�l�b�c���± �^�h�� �i�y�l�� �Z�j�h�q�g�u�o��
�i�j�h�_�f�h�\���g�Z���o�h�j�Z�o�����b���l�h�]�^�Z���`�_���i�h�k�l�j�h�b�e�b���g�Z�j�m�`�g�u�_���]�Z�e�_�j�_�b���k�h�[�h�j�Z�����Z���\���l�_�q�_�g�b�_��
�q�_�l�\�_�j�l�h�]�h�� �b�� �i�y�l�h�]�h�� �k�_�a�h�g�h�\�� �\�h�a�\�_�e�b���k�\�h�^�u�� �b�� �d�m�i�h�e�Z�� �k�h�[�h�j�Z���� �K�l�j�h�b�l�_�e�v�k�l�\�h��
�g�Z�a�_�f�g�u�o�� �h�[�t�_�f�h�\�� �f�_�g�v�r�b�o�� �o�j�Z�f�h�\���� �l�Z�d�b�o���� �d�Z�d�� �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�����i�j�h�^�h�e�`�Z�e�h�k�v���h�d�h�e�h���l�j�_�o���e�_�l���� 

�<�u�k�h�l�Z�� �k�l�j�h�b�l�_�e�v�g�u�o�� �a�Z�o�\�Z�l�h�d�� �b�� �\�_�j�l�b�d�Z�e�v�g�u�_�� �r�\�u�� �\�� �d�e�Z�^�d�_�� �d�b�_�\�k�d�b�o��
�i�Z�f�y�l�g�b�d�h�\���O�1���± �g�Z�q�Z�e�Z���O�1�1���\�_�d�h�\���m�d�Z�a�u�\�Z�x�l���g�Z���l�h�����q�l�h���k�i�_�j�\�Z���g�Z���\�u�k�h�l�m���h�^�g�h�c��
�k�l�j�h�b�l�_�e�v�g�h�c�� �a�Z�o�\�Z�l�d�b�� �\�h�a�\�h�^�b�e�b�� �h�k�g�h�\�g�h�c�� �h�[�t�_�f�� �o�j�Z�f�Z���� �a�Z�l�_�f�� �g�Z�q�b�g�Z�e�b��
�\�h�a�\�_�^�_�g�b�_���i�j�b�e�_�]�Z�x�s�b�o���q�Z�k�l�_�c���± �Z�i�k�b�^�����g�Z�j�l�_�d�k�Z�����e�_�k�l�g�b�q�g�u�o���[�Z�r�_�g�����]�Z�e�_�j�_�c����
�i�j�b�l�\�h�j�h�\���� �L�Z�d�Z�y�� �i�h�k�e�_�^�h�\�Z�l�_�e�v�g�h�k�l�v�� �k�l�j�h�b�l�_�e�v�k�l�\�Z�� �o�j�Z�f�Z���± �k�i�_�j�\�Z�� �h�k�g�h�\�g�h�c��
�h�[�t�_�f�����Z���a�Z�l�_�f���i�j�b�e�_�]�Z�x�s�b�_���q�Z�k�l�b���± �h�[�e�_�]�q�Z�e�Z���j�Z�[�h�l�m���\���k�e�m�q�Z�_���\�h�a�g�b�d�g�h�\�_�g�b�y��
�g�_�h�[�o�h�^�b�f�h�k�l�b�� �b�a�f�_�g�b�l�v�� �i�_�j�\�h�g�Z�q�Z�e�v�g�u�c�� �a�Z�f�u�k�_�e���� �b�� �^�Z�\�Z�e�Z�� �\�h�a�f�h�`�g�h�k�l�v��
�\�Z�j�v�b�j�h�\�Z�l�v�� �d�Z�d�� �\�u�k�h�l�m�� �h�l�^�_�e�v�g�u�o�� �k�h�k�l�Z�\�e�y�x�s�b�o�� �d�j�_�k�l�h�\�h�d�m�i�h�e�v�g�h�]�h�� �a�^�Z�g�b�y����
�l�Z�d���b���d�h�e�b�q�_�k�l�\�h���b���\�u�k�h�l�m���i�j�b�e�_�]�Z�x�s�b�o���h�[�t�_�f�h�\���� 

�D�e�x�q�_�\�u�_���k�e�h�\�Z�����D�b�_�\�����^�j�_�\�g�_�j�m�k�k�d�b�_���d�j�_�k�l�h�\�h�d�m�i�h�e�v�g�u�_���p�_�j�d�\�b�����i�j�h�p�_�k�k��
�k�l�j�h�b�l�_�e�v�k�l�\�Z�� �b�� �_�]�h�� �i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���� �k�l�j�h�b�l�_�e�v�g�u�_�� �a�Z�o�\�Z�l�d�b���� �r�b�n�_�j�g�u�_��
�d�Z�j�g�b�a�u�� 
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Annotation 
Natalia Logvyn, Associate Professor, International European University. 

The Peculiarity of the Building Process of Ancient Kyyivan Monuments. 
The author investigates the building process of ancient Kyyivan monuments. 

After the wall foundations were laid, the erection of ground volumes of the edifice 
began. Wooden scaffoldings were arranged at both sides of a wall. The remains of 
caffolding preserved in the brick fabric can be seen on the front walls of the 
�7�U�D�Q�V�I�L�J�X�U�D�W�L�R�Q�� �&�K�X�U�F�K�� �D�W�� �%�H�U�H�V�W�R�Y�H�� �D�Q�G�� �6�W���� �0�L�F�K�D�H�O�¶�V�� �&hurch of Vydubytsky 
monastery. The height between scaffolding tiers as well as the height of masonry 
between them varies from 1.3 to 2.2 m in Kyyivan monuments. The situation of red 
schist cornices in ancient churches is dependent on the abovementioned height of 
masonry tiers. The cornices are placed at springs of arches and vaults, at the level of 
the choir gallery floor, at the spring of supporting arches and basement of central 
dome. The location of cornices hence marked the completion of a certain building 
period. Being put over brickwork at the end of building period in autumn those 
cornices protected construction from precipitation during winter season. That is why 
cornic�H�V���Z�L�W�K�L�Q���W�K�H���.�\�\�L�Y�D�Q���6�W���6�R�S�K�L�D���&�D�W�K�H�G�U�D�O���K�D�Y�H���³�W�K�U�R�D�W�V�´���± grooves which are 
cut along the underside of cornices as a stringcourses to prevent water from running 
back across them towards the wall. 

One can easily determine building periods of the St. Sophia Cathedral according 
to the cornice levels in it. As far as building period at the times of Old Rus` took 
approximately six to seven months (from late spring to early autumn), the erection of 
the St. Sophia Cathedral with its five naves and double galleries was continued 
through five or six years. Cross-domed churches with three naves were built during 
�D�S�S�U�R�[�L�P�D�W�H�O�\�� �W�K�U�H�H���R�U���I�R�X�U���\�H�D�U�V���� �)�R�U���H�[�D�P�S�O�H���6�W���0�L�F�K�D�H�O�¶�V���&�K�X�U�F�K���D�W���9�\�G�X�E�\�W�V�N�\��
Monastery was built to the height of choir gallery during the first year, then to the 
�K�H�L�J�K�W���R�I�� �Y�D�X�O�W�V�¶�� �D�Q�G�� �G�R�P�H�V�¶�� �V�S�U�L�Q�J�L�Q�J�� �G�X�U�L�Q�J���W�K�H�� �V�H�F�R�Q�G�� �\�H�D�U���� �D�I�W�H�U���W�K�D�W���Y�D�X�O�W�V�� �D�Q�G��
domes were completed during the third year. The types of vaults used in ancient 
Kyyivan architecture were barrel vaults, domes on pendantives and domes on high 
drums. Widely spread in Byzantine architecture groined vaults were not in use in the 
Old Rus` building until the middle of the XII century.  

Also there was a certain consecutive order in erection of parts of a church: at 
first its central cross-domed volume, then apses, narthex, galleries etc. were built. In a 
year or two after the edifice was built its walls were covered with plaster and 
decorated with murals. Building methods applied in the ancient Kyyivan monuments 
of the XI-th century formed the basis of Old Rus` architecture developed during the 
following centuries.  

Keywords: Kyyiv; Old Rus` cross-domed churches; building process and its 
terms; height of masonry tiers; schist cornices. 
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 ANCIENT TRADITIONAL SETTLEMENTS IN ALGER IA: 
PENTAPOLIS OF M'ZAB VALLEY  

 
Abstract: article concerns of the ancient traditional settlements of Algeria. The 

main attention are payed to the introduction of architecture of M'zab Valley that is a 
special historical urban phenomenon of Algerian. Article deals with five old 
historical preserved settlements, so called ksour, that are gathered in the 
agglomeration of M'zab Valley (so called Pentapolis) in the oasis of Sahara desert. 
The article is analysing the traditional planning structure and architecture of ksour in 
urban scale (macro level) pointing special attention to the climate adaptation 
techniques of building in the severe natural environment of Sahara desert. The 
Pentapolis of M'zab Valley is unique example of agglomeration where people dwells 
preserving traditions more than millennium of the years using the same urban 
infrastructures and buildings. In this point of view, it could be considered like an 
excellent case for study the harmonization of ancient traditions in the circumstances 
of modernity by living in the substantiality with environment.  

Key words: M'zab Valley; Mozabite Architecture; Pentapolis; Ksour; 
Traditional settlements; Algeria desert; UNISCO World Heritage. 

 
Introduction to the problem. The problem of the harmonization of traditional 

settlements with modernity is actual now all over the world. From this point of view 
the case of traditional settlements of Algeria, particularly the Pentapolis of M`zab 
�9�D�O�O�H�\���L�V���H�[�W�U�H�P�H�O�\���L�Q�W�H�U�H�V�W�L�Q�J���E�H�F�D�X�V�H���L�W���L�V���D�Q���H�[�D�P�S�O�H���R�I���V�R�P�H���N�L�Q�G���R�I���³�W�L�P�H���G�H�O�D�\�´����
settlements where people are living constantly by using the same architectural objects 
for about millennium years with no direct connection with other world.  

The publications and researches of the problem. From the end of 19th 
century, many researchers and architects have been interested in the issue of 
traditional architecture in the M'zab Valley. �$�Q�G�U�p�� �&�R�\�Q�H�� �>���@���� �$�P�D�W�� �&�K�D�U�O�H�V�� �>���@����
Marcel Morand [3], Marcel Mercier [4], A. M. Goichon [5] and others started to 
�L�Q�Y�H�V�W�L�J�D�W�H�� �W�K�H�� �G�L�Y�H�U�V�L�W�\�� �R�I�� �0�¶�]�D�E�� �D�U�F�K�L�W�H�F�W�X�U�H�� �D�Q�G�� �W�U�D�G�L�W�L�R�Q���� �7�K�H�Q�� �W�K�H�� �U�H�V�H�D�U�F�K�H�V�� �R�I��
this topic were continued by contemporain specialist such as �$�Q�G�U�p���5�D�Y�H�U�H�D�X���>��-7], 
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Manuelle Roche [8], Brahim Benyoucef [9] and others who lighted up different 
uranic, architectural and cultural aspects of local life. Nevertheless, as for the 
�L�Q�Y�H�V�W�L�J�D�W�L�R�Q�� �R�I�� �W�K�H�� �S�U�R�E�O�H�P�V�� �R�I�� �W�U�D�G�L�W�L�R�Q�D�O�� �0�¶�]�D�E�� �9�D�O�O�H�\��harmonisation with 
modernity �L�W���L�V���V�W�L�O�O���F�R�X�O�G���E�H���I�L�Q�G���D���O�R�W���R�I���³�E�O�L�Q�G���S�R�L�Q�W�V�´���W�K�D�W���Z�H���L�Q�W�H�Q�G���W�R���I�L�O�O���X�S���L�Q���R�X�U��
future work. 

The purpose of the article is to summarize the information about traditional 
planning structure and architecture of M`zab Valley historical settlements in urban 
scale by examining their initial stability of living according traditional principles and 
in the substantiality with environment. 

People's Democratic Republic of Algeria and its UNNESCO World heritage 
sites. Algeria is a country located in North Africa in the middle of the Maghreb 
region, its capital named Algiers. Algeria is bordered via the Mediterranean Sea in 
north, Libya in east, Tunisia in northeast, Morocco in the west, Niger in the southeast, 
and by Western Sahara, Mauritania, Mali in the southwest. 

�$�O�J�H�U�L�D�¶�V���D�U�H�D���L�V�����������������������N�P���V�T�����,�W���L�V���W�K�H���O�D�U�J�H�V�W���W�H�U�U�L�W�R�U�\���L�Q���W�K�H���$�I�U�L�F�D�Q���8�Q�L�R�Q��
and the Arab world, with an estimated population of over 44 million. There are 83% 
of Arabian population, 17% of Amazigh. The Europeans are less than 1%. About 
90% of Algerians live in the northern, coastal plains near the Mediterranean Sea. 

The Algerian lands �O�L�H�V���P�R�V�W�O�\���E�H�W�Z�H�H�Q�������ƒ���D�Q�G�������ƒ���Q�R�U�W�K���O�D�W�L�W�X�G�H�����D���V�P�D�O�O���D�U�H�D��
�L�V�� �Q�R�U�W�K�� �R�I�� �����ƒ�1�� �D�Q�G�� �V�R�X�W�K�� �R�I�� �����ƒ�1������ �D�Q�G�� ���ƒ�:�� �D�Q�G�� �����ƒ�(�� �O�R�Q�J�L�W�X�G�H�V���� �&�R�X�Q�W�U�\�� �O�D�Q�G�V��
include four types of terrain: the coastal mountainous chain, plains and high plateaus, 
the mountainous chain of the interior of the country, and the area of mountainous 
chain in the south [10]. 

 
�)�L�J�X�U�H���������$�O�J�H�U�L�D�¶�V���O�R�F�D�W�L�R�Q���� 

(Source: http://www.vidiani.com/algeria-location-map/ , modified by Author)  

 

Northern Algeria is situated in agreeable temperate zone, enjoying a mild, 
Mediterranean climate. The winters are not cold, but the humidity is high and 
summers are hot, dry along the coast. In eastern part of the country, the climate is 
drier with cold winters and hot summers on the high plateau, and on the steppes, 
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winter temperatures hover are only a few degrees above freezing. In the south of the 
country, the climate is arid or desert. A prominent feature of the climate in this region 
is a hot, dust/sand-laden wind sirocco that is especially common in summer. 

Algeria's aboriginal population Amazigh has been under foreign Authority for 
more than the last 3000 years. The Phoenicians, the Romans and Vandals were the 
most important invaders there. With the advent of the Muslim Arabs in the 7th-8th 
century to North Africa, Islam's affect came to the Amazigh and they spent a 
millennium under dominance of Arab dynasties. Until the beginning of the 16th 
century, Algeria became under safeguard of the Ottoman Sultan of Istanbul, followed 
by rule of Ottoman beys, aghas, and pashas. This period ended with the beginning of 
the French colonization in 1830 which led to armed resistance lasting for decades. 
After 130 years of reign by France, the People's Democratic Republic of Algeria 
became independent in 1962. The predominant religion in Algeria is Islam, 97% of 
�W�K�H�� �S�R�S�X�O�D�W�L�R�Q�� �I�R�O�O�R�Z�V�� �6�X�Q�Q�L�� �,�V�O�D�P���� �D�Q�G�� ���������� �D�U�H�� �,�E�D�G�L�V�¶�V�� �0�X�V�O�L�P�V�� �I�U�R�P�� �0�
�]�D�E��
Valley in the region of Ghardaia. Estimates of Christian and Jewish living in Algeria 
are about 1%. Arabic and Tamazight now serve as both official and national 
languages in Algeria. French is the most generally used foreign language, although it 
has no official status, Algeria is the second-largest francophone country within the 
world in terms numbers of speakers. 

UNESCO is keen to include the most important Heritage sites under its legal 
protection. The selection depends on ten criteria, six of them for cultural heritage and 
four for natural heritage. The World Heritage Sites are nominated for having a 
cultural, historical, scientific, natural importance and must be of ''outstanding 
universal value''.  Algeria was fortunate to include seven sites classified by UNESCO 
as World Heritage Sites, shown in figure 2 and the table 1 below [11]. 

 

Figure 2: Locations and types of UNESCO World Heritage Sites in Algeria. (Source: Figshare. 

https://figshare.com/articles/figure/Map_of_locations_of_PPRV_outbreaks_in_Algeria_since_2010

_/4894250/1 , modified by Author). 
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Table 1. World Heritage Sites in Algeria.  
(Source: UNESCO official site). 

 
 

Site 
 

Province 
 

Year 
 

Type 
 

Area 
(ha) 

 
Selection 
criteria  

 
Description 

 

M'zab Valley 

 

�*�K�D�U�G�D�w�D 

 

1982 

 

Cultural 

 

4000 

 

(ii)(iii)(v)  

Islamic city with five 

ksour built along 

M'zab Valley. 

 

Kasbah of 

Algiers 

 

 

Algiers 

 

 

1992 

 

 

Cultural 

 

 

50 

 

 

(ii)(v)  

Islamic city on the 

Mediterranean coast, 

a mixture between 

Ottoman architecture��

and Maghreb city. 

 

 

�'�M�p�P�L�O�D 

 

 

�6�p�W�L�I 

 

 

1982 

 

 

Cultural 

 

 

31 

 

 

(iii)(iv)  

Roman town in a 

mountainous region, 

composed of forum, 

temples, and 

religious buildings. 

 

Timgad 

 

Batna 

 

1982 

 

Cultural 

 

91 

 

(ii)(iii)(iv)  

The ruins of Roman 

town existed as a 

military colony. 

 

Beni 

Hammad Fort 

 

M'sila 

 

1980 

 

Cultural 

 

150 

 

(iii)  

 

The ruins of Muslim 

city, the first capital 

of the Hammadid 

emirs. 

 

 

Tipasa 

 

 

Tipaza 

 

 

1982 

 

 

Cultural 

 

 

52 

 

 

(iii)(iv)  

The ruins of Roman 

town on the 

Mediterranean coast, 

military colony 

 

 

Tassili n'Ajjer  

 

 

Illizi and 

Tamanrass 

 

 

1982 

 

 

Mixed 

 

 

 

7200 

 

 

(i)(iii)(vii)  

(viii)  

Plateau on the desert 

contains cave 

engravings that 

describe the 

evolution of human 

life, Centuries BC. 
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The valley of M'zab was designated as a World Heritage site because it meets 
three of the selection criteria: 

1) Criterion (ii): represent a human settlement of important interchange of 
human values by their original architecture, town-planning, or landscape design in the 
cultural area of the central desert. This settlement affected on Arab architecture and 
town-planning for a long time. 

2) Criterion (iii): the M'zab Valley is an exceptional testimony of the Ibadis 
culture with its urban ensembles consisting of ksour, cemetery, palm grove, and the 
ingenious system for capture and distribution of water. 

3) Criterion (v): an outstanding example of a traditional human settlement 
representative of human interaction with the desert environment and Islamic Ibadis 
culture [11]. 

M'zab Valley. The M'zab Valley is a natural region of deep, narrow oasis in the 
desert, with five ksour (plural Arabian name of fortified cities, the singular of it is 
�N�V�D�U�����N�Q�R�Z�Q���D�V���W�K�H���3�H�Q�W�D�S�R�O�L�V�����I�U�R�P���*�U�H�H�N���³�S�H�Q�W�D�´���P�H�D�Q�V�����I�L�Y�H�����D�Q�G���³�S�R�O�L�V�´���P�H�D�Q�V��
"city"). Five cities of pentapolis: Ghardaia, Melika, Beni Isguen, Bounoura, and El 
Atteuf are spread along the valley of length over 10 km. They gathered in 
agglomeration for political, commercial and military reasons and were created 
between 1013 and 1355 by the Ibadites for communal living, within an egalitarian 
social structure that respects the privacy of the family. All ksour of M`zab Valley are 
adapted to the environment perfectly (Fig. 3) [12]. 

 

�)�L�J���������7�K�H���O�R�F�D�W�L�R�Q���R�I���I�L�Y�H���N�V�R�X�U���³�W�K�H���S�H�Q�W�D�S�R�O�L�V�´�� 

(Source: �8�U�E�D�Q�L�V�D�W�L�R�Q���G�H���O�D���Y�D�O�O�p�H���G�X���0�¶�]�D�E���H�W���P�L�W�D�J�H���G�H���O�D 

�S�D�O�P�H�U�D�L�H���G�H���*�K�D�U�G�D�w�D�� http://journals.openedition.org/belgeo/24469, modified by Author.) 

 

The Mozabites are the inhabitants of valley (360,000 inhabitants). They are 
ethnic of the Amazigh large tribe speaking Mozabite (Tum
�abt), which is a branch of 



�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��60. 2021 
 
72 

the Zenati group of Berber languages (Tamazight) and Maghreb Arabic. Initially the 
Mozabites were Christians but after the Arab Muslim conquest of the Maghreb 
between the 7th-8th centuries, they convert to Islam. The Rostemid dynasty, of the 
Ibadi doctrine, founded the town of Tahart in 761. After it fell in 909, the Ibadites 
took refuge in the city of Sedrata. After the destruction of their city Sedrata (the 11th 
century) which was not safe and lay in an open desert, the Ibadites had gone in search 
of a truly inviolable shelter to practice their religion in peace that was the M'zab 
valley. They built the five cities there starting by El Atteuf in 1012, Bou Noura 1048, 
Ghardaia1053, Melika 1124, to Beni Izguen 1347. In the Ottoman period, the 
�S�R�S�X�O�D�W�L�R�Q�V���R�I���0�¶�=�D�E���P�D�L�Q�W�D�L�Q�H�G���D�O�O�H�J�L�D�Q�F�H���W�R���7�X�U�N�L�V�K���D�X�W�K�R�U�L�W�\�����'�X�U�L�Q�J���W�K�L�V���S�H�U�L�R�G����
dissident factions from Gh�D�U�G�D�w�D�� �I�R�X�Q�G�H�G�� �W�Z�R�� �F�L�W�L�H�V�� �L�Q�� �W�K�H�� �Q�R�U�W�K�� �R�I�� �W�K�H�� �Y�D�O�O�H�\����
Guerrara, and Berriane. 

When France Conquered Algeria in 1830, the M'zab was annexed to France in 
1882 and it returned to Algerian autochthonous govern in 1962. Upon its national 
independence, Ghardaia became the capital of the valley of M'zab, and during a new 
administrative division in 1984 became the 47th Province of Algeria [12-15]. 

�7�K�H���0�¶�]�D�E���9�D�O�O�H�\���L�V���O�R�F�D�W�H�G���R�Q���W�K�H���6�R�X�W�K���S�D�U�W���R�I���W�K�H���$�O�J�H�U�L�D�Q���6�D�K�D�U�D�������������N�P��
south of Algiers, in the Province of Ghard�D�w�D�����H�[�D�F�W�O�\���E�H�W�Z�H�H�Q�������ƒ���D�Q�G�������ƒ�����
���Q�R�U�W�K��
�O�D�W�L�W�X�G�H�� �D�Q�G�� �E�H�W�Z�H�H�Q�� ���ƒ�� �����
�� �D�Q�G�� ���ƒ�� �H�D�V�W�� �O�R�Q�J�L�W�X�G�H���� �7�K�L�V�� �U�H�J�L�R�Q�� �H�[�W�H�Q�G�V�� �R�Y�H�U�� �D��
�G�H�V�H�U�W�H�G�����G�U�\���D�Q�G���D�U�L�G���Y�D�O�O�H�\���W�K�D�W���Q�D�P�H�G���³�F�K�H�E�N�D���R�I���0�¶�]�D�E�´�����6�H�Y�H�U�D�O���S�U�R�Y�L�Q�F�H�V���E�R�X�Q�G��
�W�K�H���W�H�U�U�L�W�R�U�\���R�I���*�K�D�U�G�D�w�D�����/�D�J�K�R�X�D�W���L�Q���W�K�H���1�R�U�W�K�����7�Dmanrasset in the South, Ouaragla 
in the East, Bayedh in the West, Djelfa in the North-East and Adrar in the South-
West (Fig. 4) [15-16]. 

 

Fig 4: The location geographic of the M'zab Valley. (�6�R�X�U�F�H�����'�H�F�R�X�S�D�J�H���$�G�P�L�Q�L�V�W�U�D�W�L�I���G�H���O�¶�$�O�J�H�U�L�H����

http://decoupageadministratifalgerie.blogspot.com/2014/10/cartegeographiqueGHARDAIA.html, 

modified by Author) 
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The Saharan climate is characterized by scorching hot summers and mild 
winters. The region is marked by a large amplitude between day and night 
�W�H�P�S�H�U�D�W�X�U�H���� �V�X�P�P�H�U�� �D�Q�G�� �Z�L�Q�W�H�U���� �Y�D�U�\�L�Q�J�� �I�U�R�P�� ���ƒ�� �&�� �W�R�� �����ƒ�� �&�� �P�L�Q���� �7�K�H�� �D�Y�H�U�D�J�H��
�W�H�P�S�H�U�D�W�X�U�H�� �R�I�� �-�D�Q�X�D�U�\�� �K�H�U�H�� �L�V�� �I�R�U�� �D�E�R�X�W�� �����ƒ�&���� �R�I�� �-�X�O�\���± �I�R�U�� �D�E�R�X�W�� �����ƒ�&�� �Z�L�W�K��
mi�Q�L�P�X�P�� �R�I�� ���ƒ�&�� �D�Q�G�� �P�D�[�L�P�X�P�� �R�I�� �����&���� �7�K�H�U�H�� �D�U�H�� ������ �G�D�\�V�� �R�I�� �U�D�L�Q�� �D�Q�Q�X�D�O�O�\�� �R�Q��
average. Annual quantity of precipitations is 50-60 mm with minimum of 18 mm and 
maximum of 120.5 mm. The winds are mostly coming from North-West direction in 
the winter and from North-East in the summer, the Sand winds are usually coming 
from South-West [15]. 

Mozabite Architecture and urban planning. The ksar is a Saharan 
agglomeration in where the Mozabites have already lived for a millennium. It reflects 
a well-defined social order and an image of coherence and rigor. The city develops 
according to a radio-concentric scheme. The creation of ksar began with the first 
nucleus that are characterized by a dense and compact urban fabric. The mosque was 
the first building constructed at the top of the summit, and then the dwellings are 
gradually wrapped around it downward in a contiguous way to reduce the areas 
exposed to the sun. Here also exist some facilities such as a market or cemeteries 
functionally distributed in urban fabric (Fig. 5).  

 

 

�)�L�J���������8�U�E�D�Q���S�O�D�Q�Q�L�Q�J���R�I���W�K�H���0�
�]�D�E���9�D�O�O�H�\�¶�V���N�V�D�U���*�K�D�U�G�D�L�D�� 

 (Source: Series of Ksour Ghardaia: Ksar Ghardaia '' Taghardait '', modified by Author). 
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A complex road grid characterizes the ksar assuring the movement inside. The 
streets of the ksar are narrow and winding, often winding in the form of mazes, 
following the topography of the ground to create shade and reduce the degree of 
steepness. Some of them are covered with roofs, and some are impasses or blocked 
alleys connected to houses and considered as semi-private space. This feature 
creating an inner space of the settlement adapted to the climate in summer and winter 
by obtaining more shade and protection from winds and sand storms, and for 
defensive purposes as well. There are three types of roads inside the ksar: principal 
roads, secondary roads and impasses (see Fig. 5) [13, 17-19]. 

Main structural elements of such fortified city urban structure are as follows: 
Mosque: the mosque is the strategic element in the city around which the life is 

organized. It is the central and spiritual nucleus of a ksar, occupying the highest 
position by virtue of its religious functions, which requires sanctity, and also plays 
the role of the meeting room, pantry, and defensive centre for the city. 

Defensive system walls, gates, and towers: the ksour of M'zab have been 
�S�O�D�Q�Q�H�G���E�D�V�L�Q�J���R�Q���W�K�H���,�V�O�D�P�L�F���F�L�W�\�¶�V���S�U�L�Q�F�L�S�O�H�V���L�Q���W�H�U�P�V���R�I���O�R�F�D�W�L�R�Q�����W�K�H�\���D�U�H���S�U�R�W�H�F�W�H�G��
by ramparts of 4-5m high. The ramparts have gates along their entire length. The gate 
in the ksar is an essential object because it represents for the inhabitants both security 
and the link with the outside. It connects the city with the surrounding territory: palm 
grove, valley, and communication route. The rampart and its gates materialize the 
limit, the protection, and the threshold of the ksar. 

Souk (Market)���� �L�V�� �X�V�X�D�O�O�\�� �O�R�F�D�W�H�G�� �Q�H�D�U�� �W�R�� �F�L�W�\�¶�V�� �J�D�W�H�V�� �W�R�� �I�D�F�L�O�L�W�D�W�H�� �I�R�U�H�L�J�Q�� �W�U�D�G�H��
exchanges and control entry and exit to and from the ksar. 

Houses: are situated around the mosque, they have different and unequal 
geometric shapes. Their height, size, and internal space are designed according to 
religious, social, and climatic criteria. 

Cemeteries: are located outside the walls and constitute a barrier to the urban 
extension, it extends over vast areas, containing covered funeral chapels and others to 
the open air, where religious rituals are held during funerals and are used to recite the 
�4�X�U�¶�D�Q���D�Q�G���G�L�V�W�U�L�E�X�W�H���D�O�P�V������ 

Oasis and irrigation system: the palm oasis are located near the city and contain 
many traditional irrigation facilities for storing rainwater in dams to supply the 
subterranean layer as well as drainage and distribution of the water in an accurate and 
wise manner within the orchards by the terrestrial and water channels. These oases 
developed to be a dwelling in summer, many houses were built there to live in 
throughout the summer and to benefit more from its refreshing air, the shades of the 
palm trees, and the availability of freshwater [6, 15, 19-21]. 
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The methods of harmonization with environment and climate adaptation 
techniques of the ksar urban structure. Each ksar is installed on a rocky peak 
overlooking the valley. On the one hand, this situation offers a "radiant" view of a 
defensive interest. On the other hand, its location kept away from land and water 
allows the preservation of water resources and fertile soils for agricultural activity. 
The ksar is planned in the form of a radioconcentric grouping. The compact urban 
form of the ksar is designed in a spirit of economy of land as well as to protect itself 
from the prevailing winds and the winds of sand. The houses of the ksar are placed 
one against the other with a total occupation of the plot. This conception of urban 
space leads to an introversion of the inhabited space and makes the dwelling 
protected from any insolation or noise and climatic nuisance effect. 

The streets, alleys and dead ends are governed by a spatial hierarchy; from 
public to semi-public then to the private areas in front of the entrance to the houses. 
They also have a hierarchy of natural lighting, by the shade they give and their 
privacy. This effect creates a psychological barrier to strangers to warn them that they 
are not good to come into this space. The alleys are narrow and winding, creating 
shade and minimizing exposure to solar radiation. The relationship between the 
height of the buildings and the width of the street or lane further strengthens this 
principle. The oases of palm trees surrounding the city are an essential part of the 
ksar making it possible to survive in severe natural environment of desert. [22] 

Conclusions. To summarize, the architecture Mozabite showed that the concept 
of sustainability was historically existed and layered spontaneously in the valley of 
M'zab for more than a millennium. Although the limited resources, however, the 
Mozabite was able to provide livelihoods and design a liveable atmosphere with 
optimal use of climatic conditions, especially solar energy, and adapt to the 
environment. Analysing the ability of ancient traditional settlements historically 
existing in special natural environment (such as the ksour of M`zab Valley in the 
desert) to preserve their ancient way of living in modern time it could be noted the 
primary need to preserve not only urban structure of such settlements but also 
traditional natural environment and local resources around them. To synthetize, we 
can assume that in contemporary world it is not possible to preserve traditional way 
of living without continuous harmonisation of historic settlements with its natural 
environment. 
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�d�Z�j�g�b�a���� �n�j�h�g�l�h�g���� �i�•�e�y�k�l�j�b���� �d�h�e�h�g�b���� �Z�� �l�Z�d�h�`�� �^�_�d�h�j�Z�l�b�\�g�_�� �h�a�^�h�[�e�_�g�g�y�� �m�� �\�b�]�e�y�^�•��
�k�d�m�e�v�i�l�m�j�����a�Z�f�d�h�\�h�]�h���d�Z�f�_�g�x�����d�Z�j�l�m�r�m�����j�m�k�l�m�����j�h�a�i�b�k�m���q�b���f�h�a�Z�€�d���� 
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�D�h�f�i�h�a�b�p�•�c�g�•���h�k�h�[�e�b�\�h�k�l�•���i�h�j�l�Z�e�•�\���[�m�e�h���\�b�a�g�Z�q�_�g�h�� 
�x �a�Z�� �\�b�k�l�m�i�h�f�� �i�h�j�l�Z�e�•�\�� �a���i�e�h�s�b�g�b�� �n�Z�k�Z�^�m���� �y�d���� �Z���� �g�_�h�[�Z�j�h�d�h�\�b�c�� �i�h�j�l�b�d��

���i�j�� �K�\�h�[�h�^�b������������ �\�m�e���� �D�h�g�h�\�Z�e�v�p�y���������������[���� �\�b�k�l�m�i�Z�x�q�b�c���j�b�a�Z�e�•�l�� �a���j�h�f�Z�g�k�v�d�b�f�b��
�d�h�e�h�g�Z�f�b�� ���\�m�e�� �L�m�]�Z�g- �;�Z�j�Z�g�h�\�k�v�d�h�]�h���� �������� �\���� �g�_�h�j�h�f�Z�g�k�v�d�b�c�� �i�h�j�l�b�d�� ���\�m�e���� �=�_�g����
�Q�m�i�j�b�g�d�b��������-52); �\�����g�_�h�j�_�g�_�k�Z�g�k�g�b�c���i�h�j�l�Z�e�����i�j�� �K�\�h�[�h�^�b���������� �i�e�� �F�Z�e�Z�g�x�d�Z����������
�\�m�e�����D�h�k�l�x�r�d�b�����������������]�����i�h�j�l�b�d���a���•�h�g�•�q�g�b�f�b���d�h�e�h�g�Z�f�b�����\�m�e�����D�h�i�_�j�g�b�d�Z�� ���������\�m�e����
�;�� �O�f�_�e�v�g�b�p�v�d�h�]�h���� �������� �^���� �g�_�h�]�h�l�b�q�g�b�c�� �i�_�j�k�i�_�d�l�b�\�g�b�c�� �k�l�j�•�e�v�q�Z�k�l�b�c�� �i�h�j�l�Z�e����
�L�Z�d�• �i�h�j�l�Z�e�b���a�m�k�l�j�•�q�Z�x�l�v�k�y���\���o�j�Z�f�h�\�b�o���[�m�^�•�\�e�y�o�����\�m�e�����D�j�h�i�b�\�g�b�p�v�d�h�]�h�����������\�m�e����
�E�b�k�_�g�d�Z�����������������j�b�k���������� 

�x �a�Z�� �n�h�j�f�h�x�� �i�j�h�j�•�a�•�\�� �\�o�•�^�g�b�o�� �i�h�j�l�Z�e�•�\���� �g�Z�c�q�Z�k�l�•�r�_�� �[�m�\�Z�x�l�v, ���j�b�k�� 2): 
�Z�� �i�j�y�f�h�d�m�l�g�• (�\�m�e���� �<�_�j�[�b�p�v�d�h�]�h���� ������ �\�m�e�� �=�_�g���� �Q�m�i�j�b�g�d�b���� �������� �������� �������� �������� ����-52, 
���������������\�m�e�����=�e�•�[�h�\�Z������-�������\�m�e�����=�m�r�Z�e�_�\�b�q�Z�����������\�m�e�����D�h�l�e�y�j�_�\�k�v�d�h�]�h����������������������������������
�������� �������� �\�m�e�����D�Z�e�•�q�Z�� �=�h�j�Z���� ������ �\�m�e�� �G�_�q�m�y-�E�_�\�b�p�v�d�h�]�h���� �������� �������� �\�m�e���� �;�h�]�m�g�Z���� ������
�>�h�j�h�r�_�g�d�Z���� �������� �1���� �N�j�Z�g�d�Z���� ���������� �\�m�e�� �I�Z�j�d�h�\�Z���� ������ �\�m�e���� �I�_�d�Z�j�k�v�d�Z���� �������� �������� ��������
�i�e�� �F�Z�e�Z�g�x�d�Z���� ������ �\�m�e�� �K�\�h�[�h�^�b���� �������� �������� �������� �\�m�e���� �M���� �K�Z�f�q�m�d�Z���� �������\�m�e����
�E�b�k�l�h�i�Z�^�h�\�h�]�h�� �Q�b�g�m���� �������� �i�j���� �R�_�\�q�_�g�d�Z���� �������� �\�m�e���� �J�b�e�}�}�\�Z���� �������� �[���� �Z�j�d�h�\�•����
�i�•�\�p�b�j�d�m�e�v�g�• ���=�_�g�� �Q�m�i�j�b�g�d�b��������������������-�����������������\�m�e�����>�h�j�h�r�_�g�d�Z�������������\�m�e�����K�\�h�[�h�^�b����
�������� �������� �������� �\�m�e���� �D�h�e�v�[�_�j�]�Z���� ������ �\�m�e�� �F�Z�l�_�c�d�Z���� ������ �D�h�g�h�\�Z�e�v�p�y���� �������� �F�_�l�j�h�e�h�]�•�q�g�Z����
�����Z���� �\�m�e���� �R�_�\�q�_�g�d�Z���� �������� �i�j���� �R�_�\�q�_�g�d�Z���� �������� �������� �\�m�e���� �D�h�k�l�x�r�d�b���� �������� �\�m�e����
�E�b�k�l�h�i�Z�^�h�\�h�]�h�� �Q�b�g�m���� ������ �\�m�e���� �I�Z�j�d�h�\�Z���� �������� �\�m�e���� �I�_�d�Z�j�k�v�d�Z���� �������� �K�•�q�h�\�b�o��
�K�l�j�•�e�v�p�•�\���� ������ �\�m�e���� �L�_�Z�l�j�Z�e�v�g�Z���� �������������e�m�q�d�h�\�• ���\�m�e�� �F�Z�l�_�c�d�Z���� ������ �\�m�e���� �E�m�d�¶�y�g�h�\�b�q�Z����
9-�������� �\�m�e���� �D�Z�e�•�q�Z�� �=�h�j�Z���� ������ �1���� �N�j�Z�g�d�Z���� �������� �\�m�e���� �E�b�k�l�h�i�Z�^�h�\�h�]�h�� �Q�b�g�m���� �������� �\�m�e����
�I�•�^�\�Z�e�v�g�Z���� ������ �\�m�e���� �K���� �;�Z�g�^�_�j�b���� �������� �\�m�e���� �M���� �K�Z�f�q�m�d�Z���� ��, �i�j���� �K�\�h�[�h�^�b���� ������ �\�m�e����
�F�•�p�d�_�\�b�q�Z���� ��); �i�h�h�^�b�g�h�d�•�� �\�b�i�Z�^�d�b���k�l�j�•�e�v�q�Z�k�l�• ���\�m�e�� �D�h�g�h�\�Z�e�v�p�y���� ���������� �\�� �a�j�•�^�d�Z��
�g�Z�^�� �i�h�j�l�Z�e�h�f�� �^�h�^�Z�}�l�v�k�y�� �k�\�•�l�e�b�d�� ���\�m�e���� �F�Z�l�_�c�d�Z�� ������ �\�m�e���� �J�b�e�}�}�\�Z���� ������ �\�m�e���� �D�g�y�a�y��
�J�h�f�Z�g�Z, 1-������ �\�m�e���� �D�h�e�v�[�_�j�]�Z���� ������ �\�m�e���� �D�h�l�e�y�j�_�\�k�v�d�h�]�h���� ������ �Z���� �\�m�e���� �L�_�Z�l�j�Z�e�v�g�Z���� ��������
�i�j���� �K�\�h�[�h�^�b���� �������� �H�]�•�}�g�d�Z���� �������� �P�•�d�Z�\�b�c�� �a�j�Z�a�h�d�� �^�h�^�Z�\�Z�g�g�y�� �k�\�•�l�e�b�d�Z�� �m�� �n�h�j�f�•��
�k�l�j�•�e�v�q�Z�k�l�h�€���Z�j�d�b���m���n�j�h�g�l�h�g�•�����\�b�j�•�r�_�g�h���m���i�h�j�l�b�d���i�h���\�m�e�����;�����O�f�_�e�v�g�b�p�v�d�h�]�h���������� 

�x �a�Z���a�Z�d�h�g�h�f�•�j�g�•�k�l�x �j�h�a�l�Z�r�m�\�Z�g�g�y���i�h�j�l�Z�e�•�\: �a�f�•�s�_�g�g�y �\�•�^���p�_�g�l�j�Z�e�v�g�h�€���h�k�•��
���\�m�e���� �=�e�•�[�h�\�Z���� ������ ������ �������� �\�m�e���� �>�h�j�h�r�_�g�d�Z���� �������� �������� �i�j�� �K�\�h�[�h�^�b���� �������� �\�m�e���� �K�•�q�h�\�b�o��
�k�l�j�•�e�v�p�•�\�����������������\�m�e�����;�����O�f�_�e�v�g�b�p�v�d�h�]�h�������������\�m�e�����D�Z�e�•�q�Z���=�h�j�Z�����������\�m�e�����D�h�g�h�\�Z�e�v�p�y����
�������� �i�j���� �R�_�\�q�_�g�d�Z���� �������� �������� �������� �\�m�e���� �E�m�d�¶�y�g�h�\�b�q�Z���� ��-�������� �\�m�e���� �F�Z�l�_�c�d�Z�� 4, 
�D�h�e�v�[�_�j�]�Z�����������������\�m�e�����E�_�i�d�h�]�h�����������l�Z���•�g.�������i�h���p�_�g�l�j�Z�e�v�g�•�c���h�k�•�����i�j�����K�\�h�[�h�^�b��������������������
�������� �������� �������� �\�m�e���� �G�_�q�m�y-�E�_�\�b�p�v�d�h�]�h���� �������� �\�m�e���� �;�h�]�m�g�Z���������� �\�m�e���� �1���� �N�j�Z�g�d�Z���� �������� �\�m�e����
�F�•�p�d�_�\�b�q�Z���������\�m�e�����E�b�k�_�g�d�Z������������ 

�<�� �a�Z�e�_�`�g�h�k�l�•�� �\�•�^�� �n�m�g�d�p�•�h�g�Z�e�v�g�h�]�h�� �i�j�b�a�g�Z�q�_�g�g�y�� �[�m�^�•�\�e�•�� �l�Z�� �j�h�a�l�Z�r�m�\�Z�g�g�y�� �\��
�f�•�k�l�h�[�m�^�•�\�g�•�c�� �k�l�j�m�d�l�m�j�•���� �f�h�`�m�l�v�� �f�Z�l�b�� �]�h�e�h�\�g�b�c���� �g�Z�j�•�`�g�b�c�� �q�b�� �[�•�q�g�b�c�� �\�o�•�^�� �Z�[�h��
�^�_�d�•�e�v�d�Z���\�o�h�^�•�\�����>�_�d�•�e�v�d�Z���\�o�h�^�•�\���f�h�]�e�b���f�Z�l�b���h�d�j�_�f�h���j�h�a�l�Z�r�h�\�Z�g�•���[�m�^�•�\�e�•�����j�•�^�r�_��
�[�m�^�•�\�e�•�� �j�y�^�h�\�h�€�� �a�Z�[�m�^�h�\�b���� �A�h�d�j�_�f�Z�� �]�j�h�f�Z�^�k�v�d�•���� �\�•�e�e�b�� �l�Z�� �h�k�h�[�g�y�d�b���� �i�Z�e�Z�p�b�� �f�Z�e�b��
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� �̂_�d�•�e�v�d�Z���\�o�h�^�•�\�����y�d�•���[�m�e�b���j�•�a�g�b�f�b���a�Z���n�h�j�f�h�x���i�j�h�j�•�a�•�\���l�Z���h�a�^�h�[�e�_�g�g�y�f�����Y�d�s�h���c�^�_��
�f�h�\�Z���i�j�h���\�•�e�e�b�����i�Z�e�Z�p�b�����p�_���f�h�]�e�b���[�m�l�b���\�b�o�h�^�b���m���k�Z�^���l�h�s�h�����\�m�e�����<�_�j�[�b�p�v�d�h�]�h����������
�\�m�e���� �=�_�g���� �Q�m�i�j�b�g�d�b���� ����-�������� �������� �\�m�e���� �D�h�g�h�\�Z�e�v�p�y���� �������� �i�j���� �K�\�h�[�h�^�b���� �������� �������� �\�m�e����
�D�h�i�_�j�g�b�d�Z���� �������� �\�m�e���� �1�� �N�j�Z�g�d�Z���� ���������� �\�m�e���� �E�b�k�l�h�i�Z�^�h�\�h�]�h�� �Q�b�g�m���� �������� �\�m�e���� �D�g�y�a�y��
�J�h�f�Z�g�Z������-�����l�Z���•�g���������� 

�K�l�b�e�•�k�l�b�q�g�•���h�k�h�[�e�b�\�h�k�l�•���i�h�j�l�Z�e�•�\���[�m�e�h���i�j�h�Z�g�Z�e�•�a�h�\�Z�g�h�� 
�x �a�Z�� �\�b�^�Z�f�b�� �h�j�^�_�j�•�\�� �\�o�•�^�g�b�o�� �i�h�j�l�Z�e�•�\���� �h�[�j�Z�f�h�\�Z�g�b�o: �Z) �g�_�h�j�_�g�_�k�Z�g�k�g�b�f�b��

�d�h�e�h�g�Z�f�b���� �i�•�e�y�k�l�j�Z�f�b�� �^�h�j�b�q�g�h�]�h�� �l�Z�� �d�h�j�b�g�n�k�v�d�h�]�h�� �h�j�^�_�j�•�\�� ���\�m�e�� �K�\�h�[�h�^�b���� ��������
�������� �������� �\�m�e���� �D�h�k�l�x�r�d�b���� �������� �D�h�i�_�j�g�b�d�Z���� �������� �\�m�e���� �G�_�q�m�y-�E�_�\�b�p�v�d�h�]�h���� ����������
�[�� �g�_�h�j�h�f�Z�g�k�v�d�b�f�b �d�h�e�h�g�Z�f�b�� ���\�m�e���� �L�m�]�Z�g-�;�Z�j�Z�g�h�\�k�v�d�h�]�h�� ������ �\�m�e���� �E�b�k�_�g�d�Z���� ��������
�\�m�e�����=�_�g�����Q�m�i�j�b�g�d�b��������-���������D�j�h�i�b�\�g�b�p�v�d�h�]�h���������� 

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

�Z���� �e�•�i�g�h�]�h�� �^�_�d�h�j�m�� �g�Z�^�� �i�h�j�l�Z�e�h�f���� �m�� �\�b�]�e�y�^�•���� �d�Z�j�l�m�r�Z���� �a�Z�f�d�h�\�h�]�h�� �d�Z�f�_�g�x����
�k�Z�g�^�j�b�d�Z�� ���a�Z�� �n�h�j�f�h�x ���s �l�j�m�d�m�l�g�b�c���� �i�j�y�f�b�c���� �^�m�]�h�i�h�^�•�[�g�b�c�� �l�Z�� �a�� �j�h�a�•�j�\�Z�g�b�f��
�n�j�h�g�l�h�g�h�f������ �j�•�^�r�_�� �a�Z�k�l�h�k�h�\�m�\�Z�e�b�� �k�Z�g�^�j�b�d�� �a�� �Z�g�l�Z�[�e�_�f�_�g�l�h�f�� ���\�m�e���� �J�b�e�}�}�\�Z���� ������
�\�m�e���� �F�Z�e�Z�g�x�d�Z���� ������ �\�m�e���� �D�h�k�l�x�r�d�b���� �������� �K�\�h�[�h�^�b���� �������� �������� �������� �l�Z�� �^�_�k�x�^�_�i�h�j�l��
�a�Z�i�h�\�g�_�g�b�c�� �[�Z�j�_�e�v�}�n�h�f�� �a�� �j�h�k�e�b�g�g�b�f�b�� �f�h�l�b�\�Z�f�b�� ���=�_�g���� �Q�m�i�j�b�g�d�b���� ����������
�A�^�_�[�•�e�v�r�h�]�h �\�� �h�[�j�Z�f�e�_�g�g�•�� �\�o�•�^�g�b�o�� �i�h�j�l�Z�e�•�\�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�e�b�� �j�m�k�l�m�\�Z�g�g�y�� �l�Z��
�i�j�h�n�•�e�v�h�\�Z�g�b�c�� �Z�j�o�•�\�h�e�v�l���� �Z�[�h�� �a�m�k�l�j�•�q�Z�}�f�h�� �d�h�f�[�•�g�m�\�Z�g�g�y�� �j�•�a�g�h�]�h�� �j�m�k�l�m�\�Z�g�g�y����
�\�•�^�d�j�b�l�_�� �p�_�]�e�y�g�_�� �f�m�j�m�\�Z�g�g�y�� �l�Z�� �i�j�h�n�•�e�v�h�\�Z�g�b�c�� �Z�j�o�•�\�h�e�v�l���� �Z�[�h�� �`�� �h�a�^�h�[�e�_�g�h��
�i�•�e�y�k�l�j�Z�f�b���� �d�h�e�h�g�Z�f�b�� �l�Z�� �j�m�k�l�m�\�Z�g�g�y�f�� ���\�m�e���� �=�m�g���� �Q�m�i�j�b�g�d�b���� �������\�m�e�� �K�•�q�h�\�b�o��
�K�l�j�•�e�v�p�•�\ 9�����\�m�e�����G�_�q�m�y-�E�_�\�b�p�v�d�h�]�h������������ 

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

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

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

�x �a�Z�� �n�h�j�f�h�x�� �i�j�h�j�•�a�•�\���� �y�d�•�� �[�m�\�Z�x�l�v�� �Z�����i�j�y�f�h�d�m�l�g�• ���i�h�� �\�m�e���� �=�e�•�[�h�\�Z���� ���� 5, 
�\�m�e�� �A�_�g�v�d�h�\�_�p�v�d�h�€�����������\�m�e�����E�_�f�b�d�Z�������������\�m�e�����E�_�i�d�h�]�h�������������\�m�e�����=�_�g�����Q�m�i�j�b�g�d�Z����������
�������� �������� �������� �\�m�e���� �J�b�e�}�}�\�Z���� ������ �������� �\�m�e���� �D�g�y�a�y�� �J�h�f�Z�g�Z���� ��-������ �\�m�e���� �K�d�_�e�v�g�•�c���� ������ �\�m�e����
�K�h�[�h�j�g�Z���� ��-������ �\�m�e���� �R�_�\�q�_�g�d�Z���� ������ �l�Z�� �•�g�������� �[���� �Z�j�d�h�\�•�����i�•�\�p�b�j�d�m�e�v�g�•��(�\�m�e���� �K�•�q�h�\�b�o��
�K�l�j�•�e�v�p�•�\���� ������ �i�j���� �K�\�h�[�h�^�b���� �������� �����������e�m�q�d�h�\�• ���\�m�e���� �<�_�j�[�b�p�v�d�h�]�h���� ������
�\�m�e�� �D�h�g�h�\�Z�e�v�p�y���� �������� �i�j���� �R�_�\�q�_�g�d�Z���� �������� �\�m�e���� �1���� �N�j�Z�g�d�Z���� �����������k�l�j�•�e�v�q�Z�k�l�•��
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���\�m�e�� �G�_�q�m�y-�E�_�\�b�p�v�d�h�]�h���� �������� �\�m�e�� �E�b�k�l�h�i�Z�^�h�\�h�]�h�� �Q�b�g�m���� �������� �\�m�e���� �1���� �N�j�Z�g�d�Z���� ��������
�\�m�e���� �=�� �Q�m�i�j�b�g�d�b���� �������� ���������� �\�b�g�y�l�h�d���Z�j�d�b�� �d�•�e�h�i�h�^�•�[�g�• ���\�m�e���� �J�Z�i�i�Z�i�h�j�l�Z���� ��������
�\�� �d�j�b�\�h�e�•�g�•�c�g�•�����\�m�e���� �E�m�d�¶�y�g�h�\�b�q�Z�� ��-�������� �\�m�e���� �=�_�g���� �Q�m�i�j�b�g�d�b���� �������� �i�j���� �R�_�\�q�_�g�d�Z����
���������� �]���� �a�j�•�^�d�Z�� �d�j�m�]�e�•�� ���\�m�e���� �D�h�g�h�\�Z�e�v�p�y���� �������� �\�m�e���� �E�b�k�_�g�d�Z���� ���������� �l�Z�� �a�� �j�h�a�•�j�\�Z�g�h�x��
�q�Z�k�l�b�g�h�x�� �g�Z�^�� �\�•�d�g�h�f�� �g�Z�]�Z�^�m�x�q�b�� �k�\�•�l�e�b�d�� ���\�•�d�g�h��II  �i�h�\�_�j�o�� �\�m�e����
�;�� �O�f�_�e�v�g�b�p�v�d�h�]�h�� 56). 

�x �a�Z���a�Z�d�h�g�h�f�•�j�g�h�k�l�y�f�b���j�h�a�l�Z�r�m�\�Z�g�g�y�� �\�•�d�h�g�� �m�� �\�b�]�e�y�^�•�� �f�_�l�j�b�q�g�b�o�� �j�y�^�•�\�� �a��
�h�^�g�Z�d�h�\�b�f�b�� �i�j�h�k�l�•�g�d�Z�f�b�� �f�•�`�� �g�b�f�b���� �e�b�r�_�� �m�� �\�•�e�e�Z�o�� �a�m�k�l�j�•�q�Z�}�l�v�k�y�� �Z�k�b�f�_�l�j�b�q�g�_��
�j�h�a�l�Z�r�m�\�Z�g�g�y���\�•�d�h�g�����\�m�e�����D�h�l�e�y�j�_�\�k�v�d�h�]�h�������������\�m�e�����=�_�g�����Q�m�i�j�b�g�d�b�����������l�Z���•�g���� 

�x �a�Z�� �•�k�l�h�j�b�q�g�b�f�b�� �\�b�^�Z�f�b�� �\�•�d�h�g�� �a�Z�k�l�h�k�h�\�Z�g�h: �³�[�j�Z�f�Z�g�l�h�\�_�  ́
���\�m�e. �K�� �;�Z�g�^�_�j�b���� ���������� �³�[�b�q�Z�q�_�� �h�d�h�´�� ���\�m�e���� �>�h�j�h�r�_�g�d�Z���� �������� �\�m�e���� �E�b�k�_�g�d�Z���� �������� ��������
�\�m�e���� �D�h�g�h�\�Z�e�v�p�y���� �������� �\�m�e���� �D�j�h�i�_�\�g�b�p�v�d�h�]�h���� ������ �\�m�e���� �D�Z�e�•�q�Z�� �]�h�j�Z���� ������ ����������
�³�o�j�_�k�l�h�p�\�•�l�´�� �l�Z���³�q�h�l�b�j�b�e�b�k�g�b�d�´�� ���\�m�e���� �D�j�h�i�_�\�g�b�p�v�d�h�]�h���� �������³�[�•�n�h�j�•�c�´�� �l�Z��
�³�l�j�b�n�h�j�•�c�´�����\�m�e�����=�_�g�� �Q�m�i�j�b�g�d�b����������������-���������1�����N�j�Z�g�d�Z�������������\�m�e�����E�b�k�_�g�d�Z�������������\�m�e����
�>�h�j�h�r�_�g�d�Z���������������H�d�j�•�f���p�v�h�]�h�����a�Z�k�l�h�k�h�\�m�\�Z�e�b���i�j�b���i�j�h�_�d�l�m�\�Z�g�g�•���[�m�^�•�\�_�e�v���k�e�m�o�h�\�•��
�\�•�d�g�Z���l�Z���e�x�d�Z�j�g�b�����=�_�g�����Q�m�i�j�b�g�d�b�����������\�m�e�����E�b�k�l�h�i�Z�^�h�\�h�]�h���Q�b�g�m�����������i�j�����K�\�h�[�h�^�b����
27, �i�j�� �R�_�\�q�_�g�d�Z�����������l�Z���•�g������ 

�x �a�Z�� �h�[�j�Z�f�e�_�g�g�y�f�� �\�•�d�h�g �a�Z�k�l�h�k�h�\�m�\�Z�e�b���� �e�b�r�l�\�b�� �a�� �³�\�m�o�Z�f�b�´���� �j�m�k�l�m�\�Z�g�g�y�� �l�Z��
�i�j�h�n�•�e�x�\�Z�g�g�y���� �d�\�•�l�b���� �e�b�k�l�y�� �i�Z�e�v�f�_�l�b�� �l�Z�� �Z�d�Z�g�l�m���� �d�h�e�h�g�b�� �l�Z�� �i�•�e�y�k�l�j�b���� �a�Z�f�d�h�\�b�c��
�d�Z�f�•�g�v���l�Z���f�Z�k�d�Z�j�h�g�����\�•�g�h�q�d�b�����]�•�j�e�y�g�^�b���m���\�b�]�e�y�^�•���i�e�h�^�•�\���y�[�e�m�d���l�Z���]�j�Z�g�Z�l�����r�g�m�j�Z����
�i�j�y�f�b�c���� �l�j�b�d�m�l�g�b�c���� �d�j�b�\�h�e�•�g�•�c�g�•���� �^�m�]�h�i�h�^�•�[�g�•�� �k�Z�g�^�j�b�d�b���� �y�d�•�� �f�h�]�e�b�� �[�b�l�b��
�j�h�a�•�j�\�Z�g�b�f�b���� �s�h�� �i�h�^�_�d�m�^�b�� �i�j�b�d�j�Z�r�Z�e�b�k�y�� �f�_�^�Z�e�v�c�h�g�h�f���� �d�Z�j�l�m�r�_�f���� �\�Z�e�x�l�Z�f�b��
���\�m�e�� �<�_�j�[�b�p�v�d�h�]�h���� ������ �\�m�e�� �=�_�g�� �Q�m�i�j�b�g�d�b���� ������ �\�m�e���� �i�j���� �K�\�h�[�h�^�b���� �������� �\�m�e�� �=�_�g����
�Q�m�i�j�b�g�d�b���� ������ �\�m�e���� �D�h�l�e�y�j�_�\�k�v�d�h�]�h���� �������� �\�m�e���� �H�]�•�}�g�d�Z���� ������ �\�m�e���� �G�_�q�m�y-
�E�_�\�b�p�v�d�h�]�h�� �������� �\�m�e���� �;�h�]�m�g�Z���� ���� �l�Z�� �•�g�������� �Z�� �l�Z�d�h�`�� �a�j�•�^�d�Z�� �j�h�a�i�b�k�Z�f�b���� �f�Z�c�h�e�•�d�h�x 
���\�m�e�� �F�Z�e�Z�g�x�d�Z�� 7, �i�j���� �K�\�h�[�h�^�b���� ���������\�m�e���� �;�� �O�f�_�e�v�g�b�p�v�d�h�]�h���� �������� �l�Z�� �Z�l�e�Z�g�l�Z�f�b��
���i�j�����K�\�h�[�h�^�b���������������I�•�^�\�•�d�h�g�g�•���i�Z�j�Z�i�_�l�b���h�a�^�h�[�e�x�\�Z�e�b���h�j�g�Z�f�_�g�l�h�f�����Z�[�h���m���\�b�]�e�y�^�•��
�[�Z�e�x�k�l�j�Z�^�b���� �f�•�k�p�y�f�b�� �a�m�k�l�j�•�q�Z�}�l�v�k�y�� �f�Z�c�h�e�•�d�h�\�•�� �i�Z�g�g�h�� ���\�m�e���� �=�_�g���� �Q�m�i�j�b�g�d�b���� ��������
�<�m�e�����D�h�e�v�[�_�j�]�Z�����������\�m�e�����D�h�g�h�\�Z�e�v�p�y�������������\�m�e�����1�����N�j�Z�g�d�Z���������������f�•�`�\�•�d�h�g�g�•���k�l�•�c�d�b���m��
�\�b�]�e�y�^�•���]�_�j�f���h�a�^�h�[�e�_�g�•���³�p�_�o�•�g�h�\�b�f���h�j�g�Z�f�_�g�l�h�f�´�����\�m�e�����=�e�•�[�h�\�Z���������������� 

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

�;�Z�e�d�h�g���} �\�Z�`�e�b�\�b�f���d�h�g�k�l�j�m�d�l�b�\�g�h-�^�_�d�h�j�Z�l�b�\�g�b�f���_�e�_�f�_�g�l�h�f���[�m�^�•�\�e�•�����y�d�b�c��
�\�i�e�b�\�Z�}�� �g�Z�� �d�h�f�i�h�a�b�p�•�x�� �n�Z�k�Z�^�m���� �G�Z�c�[�•�e�v�r�m�� �m�\�Z�]�m�� �\�� �[�Z�e�d�h�g�Z�o�� �g�Z�^�Z�\�Z�e�b��
�h�]�h�j�h�^�`�_�g�g�x�� �l�Z�� �d�j�h�g�r�l�_�c�g�Z�f���� �y�d�•�� �i�•�^�d�j�_�k�e�x�\�Z�e�b�� �k�l�b�e�v�� �n�Z�k�Z�^�•�\ ���\�m�e���� �=�e�•�[�h�\�Z����
1-������ �\�m�e���� �G�_�q�m�y-�E�_�\�b�p�v�d�h�]�h���� �������� �������� �\�m�e�� �D�h�l�e�y�j�_�\�k�v�d�h�]�h���� ������ �l�Z�� �•�g�������� ���j�b�k���� ��������
�:�g�Z�e�•�a���[�Z�e�d�h�g�•�\���i�•�a�g�v�h�]�h���•�k�l�h�j�b�a�f�m���i�j�h�\�h�^�b�\�k�y�� 
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�x �a�Z�� �n�h�j�f�h�x�� �[�Z�e�d�h�g�g�h�€�� �i�e�b�l�b���� �y�d�•�� �[�m�e�b�� �g�Z�i�•�\�d�j�m�]�e�•�� �l�Z�� �i�j�y�f�h�d�m�l�g�•�� ���\�m�e����
�=�_�g���� �Q�m�i�j�b�g�d�b���� ������ �\�m�e���� �=�e�•�[�h�\�Z���� �������� �Z�� �l�Z�d�h�`�� �a�Z�k�l�h�k�h�\�m�\�Z�e�b �d�j�b�\�h�e�•�g�•�c�g�• ���i�j����
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�]�h�j�b�a�h�g�l�Z�e�v�g�h���j�h�a�q�e�_�g�m�\�Z�g�g�y���\�_�j�l�b�d�Z�e�v�g�h�€���k�l�•�g�b���i�•�^�d�j�_�k�e�x�x�q�b���j�•�\�g�•���i�h�\�_�j�o�•�\����
�F�•�`�i�h�\�_�j�o�h�\�•�� �d�Z�j�g�b�a�g�•�� �i�h�y�k�b�� �[�m�e�b�� �y�d�� �i�j�h�k�l�b�f�b�� �i�j�h�n�•�e�v�h�\�Z�g�b�f�b���� �i�j�y�f�Z�� �l�y�]�Z��
�l�Z�d���•���k�d�e�Z�^�g�•�r�b�f�b���m���i�h�}�^�g�Z�g�•���i�j�h�n�•�e�x�\�Z�g�g�y���l�Z���^�_�g�l�b�d�m�e�� 

�<�•�^�i�h�\�•�^�g�h�� �^�h�� �i�j�h�\�_�^�_�g�b�o�� �g�Z�l�m�j�g�b�o�� �h�[�k�l�_�`�_�g�v�� �d�Z�j�g�b�a�b�� �f�h�`�g�Z�� �i�h�^�•�e�b�l�b��
�g�Z�����Z�����i�j�h�n�•�e�v�h�\�Z�g�•�����\�m�e�� �D�h�g�h�\�Z�e�v�p�y�������������[�����a���d�h�g�k�h�e�v�g�b�f�b���\�b�k�l�m�i�Z�f�b�����^�_�j�_�\�¶�y�g�•��
�\�m�e���� �=�m�r�Z�e�_�\�b�q�Z���� �������� �\�����a�� �^�_�g�l�b�d�m�e�Z�f�b�� ���\�m�e���� �E�m�d�¶�y�g�h�\�b�q�Z���� ��-11������ �]���� �a�� �•�h�g�•�d�Z�f�b��
���\�m�e�����F�Z�l�_�c�d�Z������������ 

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

�x �a�Z�� �n�h�j�f�h�x�� �[�m�e�b���� �k�o�h�^�b�g�q�Z�k�l�•�����a�m�[�q�Z�k�l�•�����d�j�b�\�h�e�•�g�•�c�g�•�����d�h�f�[�•�g�h�\�Z�g�•��
���d�j�b�\�h�e�•�g�•�c�g�•���k�b�e�m�_�l�b���a���[�h�d�h�\�b�f�b���k�l�h�\�[�p�y�f�b���Z�[�h���`���h�^�g�b�f���i�h�k�_�j�_�^�b�g�•���l�Z���^�\�h�f�Z��
�[�•�q�g�b�f�b��. �I�j�b�d�e�Z�^�b�� �y�d�b�o�� �f�h�`�g�Z�� �i�h�[�Z�q�b�l�b�� �g�Z�� �[�m�^�•�\�e�y�o�� �i�h���\�m�e���� �=�_�g���� �Q�m�i�j�b�g�d�b����
61, �i�j�� �R�_�\�q�_�g�d�Z���� ������ �i�j���� �K�\�h�[�h�^�b���� �������� �\�m�e���� �D�Z�e�•�q�Z�� �=�h�j�Z���� ������ �\�m�e���� �=�e�•�[�h�\�Z���� ��������
�\�m�e�� �E�b�k�l�h�i�Z�^�h�\�h�]�h���Q�b�g�m�����������l�h�s�h�� 
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�x �a�Z���a�Z�d�h�g�h�f�•�j�g�•�k�l�x���j�h�a�l�Z�r�m�\�Z�g�g�y���g�Z���n�Z�k�Z�^�•�����Z�����i�h���p�_�g�l�j�m���g�Z���h�k�•���k�b�f�_�l�j�•�€��
���i�j���� �F�•�p�v�d�_�\�b�q�Z���� ���� �i�j���� �R�_�\�q�_�g�d�Z���� ���������� �[���� �Z�k�b�f�_�l�j�b�q�g�•�� ���\�m�e���� �>�h�j�h�r�_�g�d�Z���� �������� �\����
�g�Z�j�•�`�g�•�����\�m�e�����K�d�_�e�v�g�Z�������������M���\�b�i�Z�^�d�m���d�m�l�h�\�b�o���[�m�^�b�g�d�•�\���a�m�k�l�j�•�q�Z�}�l�v�k�y���i�h�}�^�g�Z�g�g�y��
�^�\�h�o���\�b�^�•�\�����g�Z�j�•�`�g�•���l�Z���i�h���p�_�g�l�j�m���h�k�•�����\�m�e�����=�_�g�����Q�m�i�j�b�g�d�b�����������i�j�� �R�_�\�q�_�g�d�Z��������������
�<���h�d�j�_�f�b�o���\�b�i�Z�^�d�Z�o���d�m�l�h�\�•���[�m�^�•�\�e�•���i�j�h�_�d�l�m�\�Z�e�b���g�Z���k�i�j�b�c�g�y�l�l�y���n�Z�k�Z�^�m���\���j�y�^�h�\�•�c��
�a�Z�[�m�^�h�\�•�����l�h�f�m���h�^�b�g���a���n�Z�k�Z�^�•�\���\�b�j�•�r�m�\�Z�e�b���y�d���h�d�j�_�f�m���n�j�h�g�l�Z�e�v�g�m���[�m�^�•�\�e�x��  

�x �a�Z���h�a�^�h�[�e�_�g�g�y�f���[�m�e�b�����Z�����a�Z�i�h�\�g�_�g�g�•���i�e�h�s�b�g�b���Z�l�l�b�d�Z���d�_�j�Z�f�•�q�g�h�x���i�e�b�l�d�h�x��
�k�m�p�•�e�v�g�h�� ���\�m�e�� �E�b�k�l�h�i�Z�^�h�\�h�]�h�� �Q�b�g�m�� ���������� �[���� �^�_�d�h�j�m�\�Z�g�g�y�� �Z�j�d�Z�l�m�j�g�b�f�� �i�h�y�k�h�f 
���\�m�e���� �>�h�j�h�r�_�g�d�Z���� ���������� �\���� �a�Z�\�_�j�r�_�g�g�y�� �Z�l�l�b�d�Z�� �n�j�h�g�l�h�g�h�f�� ���\�m�e�� �E�m�d�¶�y�g�h�\�b�q�Z���� ��-
���������� �]���� �h�a�^�h�[�e�_�g�g�y�� �Z�l�l�b�d�Z���e�x�d�Z�j�g�h�x�����\�h�e�x�l�Z�f�b���� �h�[�_�e�•�k�d�Z�f�b���� �g�•�r�Z�f�b, 
�d�Z�j�l�m�r�Z�f�b ���\�m�e�����=�_�j�p�_�g�Z�����������i�j�����K�\�h�[�h�^�b�����������l�Z���•�g���������^�����a�Z�i�h�\�g�_�g�g�•���k�d�m�e�v�i�l�m�j�h�x��
���i�e���� �F�•�p�v�d�h�\�b�q�Z���� �������� �_���� �m�� �\�b�]�e�y�^�•�� �[�Z�e�x�k�l�j�Z�^�b�� ���\�m�e�� �D�g�y�a�y�� �J�h�f�Z�g�Z���� ��-3, 
�\�m�e�� �D�h�g�h�\�Z�e�v�p�y�������������s  �i�j�Z�\�b�c���[�•�q�g�b�c���n�Z�k�Z�^);  

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

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

Solomiia Ponkalo, Assistant, Department of Design and Architecture 
Fundamentals, Lviv Polytechnic National University.  

A�U�F�K�L�W�H�F�W�X�U�D�O���G�p�F�R�U���R�I���I�D�F�D�G�H�V���R�I���E�X�L�O�G�L�Q�J�V���L�Q���/�Y�L�Y���I�U�R�P�����������¶�V�����K�L�V�W�R�U�L�F�L�V�P). 
Currently, the problem of typing architectural decor of facades of buildings in 

�/�Y�L�Y�� �I�U�R�P�� ���������¶�V�� ���O�D�W�H�� �K�L�V�W�R�U�L�F�L�V�P���� �K�D�V�� �Q�R�W�� �E�H�H�Q�� �V�W�X�G�L�H�G���� �7�K�H�U�H�I�R�U�H���� �W�K�H�� �W�D�V�N�� �L�V�� �W�R��
explore all architectural decor elements of each architectural piece, which are of 
indisputable value for Lviv and in need of preservation and restoration. 

A set of villas and a number of profitable and public buildings erected at the 
time of late historicism in Lviv were identified and taken as a basis based on 
comparative and bibliographic analysis. In addition, photographic evidence and 
visual inspection of these pieces were completed and architectural decor elements 
were studied. A total of 95 architectural pieces were analyzed on the basis of field 
surveys: 28 villas, 2 public buildings. and 13 residential buildings. As a result of the 
above, types of architectural decor elements, such as: constructive-decorative, art-
decorative, decorative-plastic, were established. Subsequent studies have led to a 
smaller division into subtypes. Thus, entrance portals, windows, balconies (fences, 
brackets), cornices, and attics were included in the constructive-decorative elements, 
paintings and majolica were included in the artistic-decorative elements, and order, 
rustic, stucco works, round sculptures were included in the decorative-plastic 
category.  

This publication involved analysis of constructive-decorative architectural decor 
elements. Constructive-decorative architectural decor elements were analyzed in view 
of their composition and style peculiarities. In particular, composition features of 
architectural decor elements were analyzed for form and tectonic location, while 
types and motifs applied to style specifics. 

Key words���� �I�D�F�D�G�H�V�� �R�I�� �/�Y�L�Y�� �E�X�L�O�G�L�Q�J�V�� �R�I�� �W�K�H�� ���������¶�V; historicism; architectural 
decoration. 
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�H�k�g�h�\�g�Z�� �q�Z�k�l�b�g�Z�����<�•�^�� �d�•�g�p�y�� �O�1�O�� �k�l���� �a�¶�y�\�b�e�Z�k�v�� �g�h�\�Z�� �Z�j�o�•�l�_�d�l�m�j�Z���� �y�d�Z��
�i�j�h�l�y�]�h�f�� �g�Z�k�l�m�i�g�h�]�h�� �k�l�h�e�•�l�l�y�� �[�m�e�Z�� �i�j�h�y�\�e�_�g�Z�� �\�� �j�•�a�g�b�o�� �k�m�q�Z�k�g�b�o �k�l�b�e�v�h�\�b�o��
�g�Z�i�j�y�f�d�Z�o���� �f�h�^�_�j�g�•�a�f���� �d�h�g�k�l�j�m�d�l�b�\�•�a�f���� �j�_�]�•�h�g�Z�e�•�a�f���� �k�l�j�m�d�l�m�j�Z�e�•�a�f����
�n�m�g�d�p�•�h�g�Z�e�•�a�f�����[�j�m�l�Z�e�•�a�f�����i�h�k�l�f�h�^�_�j�g�����o�Z�c-�l�_�d�����^�_�d�h�g�k�l�j�m�d�l�b�\�•�a�f���l�Z���•�g�r���� 

�I�j�h�l�_�� �i�Z�j�Z�e�_�e�v�g�h���a�� �p�b�f���y�d�� �\�� �O�O���k�l�h�e�•�l�l�•���� �l�Z�d���•�� �\���k�v�h�]�h�^�_�g�g�•�� �\�•�^�[�m�\�Z�x�l�v�k�y��
�_�l�Z�i�b�� �i�h�\�_�j�g�_�g�g�y�� �^�h�� �k�l�b�e�•�\�� �f�b�g�m�e�h�]�h���� �Z�j�o�•�l�_�d�l�m�j�Z�� �y�d�h�]�h�� �[�Z�a�m�}�l�v�k�y�� �g�Z��
�i�e�Z�k�l�b�q�g�•�c�� �f�h�\�•�� �:�g�l�b�q�g�h�k�l�•���� �_�i�h�o�b�� �<�•�^�j�h�^�`�_�g�g�y���� �d�e�Z�k�b�p�b�a�f�m���� �1�k�g�m�}�� �i�_�\�g�Z��
�i�j�h�[�e�_�f�Z�� �\�� �n�h�j�f�m�\�Z�g�g�•�� �_�d�e�_�d�l�b�q�g�b�o�� �[�m�l�Z�n�h�j�•�c���� �R�b�i�•�p�b�g�Z �H�� �:�� �l�Z��
�E�m�`�_�p�v�d�Z �H�� �F���� �k�l�\�_�j�^�`�m�x�l�v���� �s�h�� �^�e�y���k�\�•�l�h�\�h�€ �Z�j�o�•�l�_�d�l�m�j�b �a �_�i�h�o�b 
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�<�•�^�j�h�^�`�_�g�g�y �[�m�e�Z �o�Z�j�Z�d�l�_�j�g�Z �a�f�•�g�Z �i�_�j�•�h�^�•�\ �g�h�\�Z�l�h�j�k�l�\�Z �i�_�j�•�h�^�Z�f�b �a�\�_�j�g�_�g�g�y 
�^�h �•�k�l�h�j�•�€ �>�����@�����1�k�g�m�}���^�_�d�•�e�v�d�Z���i�j�b�q�b�g���l�Z�d�h�]�h���y�\�b�s�Z�� 

�I�h-�i�_�j�r�_���� �p�_�� �f�h�`�m�l�v�� �[�m�l�b���•�^�_�h�e�h�]�•�q�g�•�� �i�_�j�_�d�h�g�Z�g�g�y���� �\�l�j�m�q�Z�g�g�y��
�i�h�e�•�l�b�q�g�b�o�� �k�b�e�� �\�� �Z�j�o�•�l�_�d�l�m�j�m���� �<�•�^�l�Z�d���� �Z�\�Z�g�]�Z�j�^�g�•�� �r�d�h�e�b�� �O�O�� �k���� �\�� �G�•�f�_�q�q�b�g�•�� �l�Z��
�J�h�k�•�€���� �s�h�� �i�_�j�_�h�k�f�b�k�e�b�e�b�� �i�•�^�o�•�^�� �^�h�� �n�h�j�f�m�\�Z�g�g�y�� �i�j�h�k�l�h�j�m���� �Z�j�o�•�l�_�d�l�m�j�b���� �g�_��
�\�•�^�i�h�\�•�^�Z�e�b�� �•�^�_�y�f�� �l�h�l�Z�e�•�l�Z�j�g�h�€�� �\�e�Z�^�b���� �<�� �G�•�f�_�q�q�b�g�•�� �^�h�� �\�e�Z�^�b�� �i�j�b�c�r�h�\�� �=�•�l�e�_�j����
�1�f�i�j�_�k�•�h�g�•�a�f, �^�Z�^�Z�€�a�f, �d�m�[�•�a�f, �n�h�\�•�a�f, �k�x�j�j�_�Z�e�•�a�f, �_�d�k�i�j�_�k�•�h�g�•�a�f���� �r�d�h�e�Z��
�;�Z�m�o�Z�m�k �± �\�k�_���p�_���[�m�e�h���g�Z�a�\�Z�g�h���©�^�_�]�_�g�_�j�Z�l�b�\�g�b�f���f�b�k�l�_�p�l�\�h�f�ª���>���@�����:�����=�•�l�e�_�j���i�j�h��
�Z�\�Z�g�]�Z�j�^�� �\�� �©�F�Z�c�g�� �D�Z�f�i�n�ª�� �i�b�r�_���� �©�G�Z�^�Z�l�b�� �©�k�\�h�[�h�^�m�ª�� �l�Z�d�h�f�m�� �©�f�b�k�l�_�p�l�\�m�ª��
�h�a�g�Z�q�Z�}�� �]�j�Z�l�b�� �^�h�e�_�x�� �g�Z�j�h�^�m���� �L�h�c�� �^�_�g�v���� �d�h�e�b�� �i�h�^�•�[�g�_�� �f�b�k�l�_�p�l�\�h�� �h�l�j�b�f�Z�e�h�� �[��
�r�b�j�h�d�_���\�b�a�g�Z�g�g�y�����k�l�Z�\���[�b���j�h�d�h�\�b�f���^�g�_�f���^�e�y���\�k�v�h�]�h���e�x�^�k�l�\�Z�����P�v�h�]�h���^�g�y���f�h�`�g�Z��
�[�m�e�h�� �[�� �k�d�Z�a�Z�l�b���� �s�h�� �a�Z�f�•�k�l�v�� �i�j�h�]�j�_�k�m�� �j�h�a�m�f�h�\�h�]�h�� �j�h�a�\�b�l�d�m�� �e�x�^�k�l�\�Z�� �j�h�a�i�h�q�Z�\�k�y��
�c�h�]�h�� �j�_�]�j�_�k���� �<�k�•�� �k�l�j�Z�r�g�•�� �g�Z�k�e�•�^�d�b�� �l�Z�d�h�]�h�� �©�j�h�a�\�b�l�d�m�ª�� �\�Z�`�d�h�� �k�h�[�•�� �g�Z�\�•�l�v��
�m�y�\�b�l�b���ª [6]. 

�:�� �\�� �K�J�K�J�K�� �\�� ���������� �j�h�p�•�� �Z�\�Z�g�]�Z�j�^�� �[�m�\ �a�g�b�s�_�g�b�c�� �^�b�j�_�d�l�b�\�h�x�� �P�D�� �<�D�I���[����
�©�I�j�h�� �i�_�j�_�[�m�^�h�\�m�� �e�•�l�_�j�Z�l�m�j�g�h-�o�m�^�h�`�g�v�h�€�� �h�j�]�Z�g�•�a�Z�p�•�€�ª���� �h�j�•�}�g�l�m�x�q�h�€�� �Z�j�o�•�l�_�d�l�m�j�m��
�g�Z�� �k�l�b�e�•�� �•�k�l�h�j�b�a�f�m���>���@���� �D�j�Z�€�g�b�� �a�� �l�h�l�Z�e�•�l�Z�j�g�h�x�� �n�h�j�f�h�x�� �i�j�Z�\�e�•�g�g�y�� ���1�l�Z�e�•�y�� �\�� ����-
40 �o�� �j�j������ �G�•�f�_�q�q�b�g�Z�� �\�� ����-������ �o�o�� �j�h�d�Z�o���� �K�J�K�J�� �^�h�� ����-�o�� �j�j�����^�b�d�l�m�\�Z�e�b�� �i�j�h�p�_�k��
�i�h�\�_�j�g�_�g�g�y���\���Z�j�o�•�l�_�d�m�l�m�j�•���^�h���n�h�j�f���l�Z���^�_�d�h�j�Z�p�•�c���•�k�l�h�j�b�a�f�m�����Z���h�k�h�[�e�b�\�h���^�h���n�h�j�f��
�:�g�l�b�q�g�h�k�l�•���� �g�Z�^�Z�x�q�b�� �p�b�f�� �� �•�^�d�j�_�k�e�_�g�g�y�� �f�h�]�m�l�g�h�k�l�•�� �k�\�h�}�€�� �\�e�Z�^�b���� �k�_���� �s�h�� �g�_��
�i�•�^�i�Z�^�Z�e�h���i�•�^���•�^�_�h�e�h�]�•�x�����f�Z�e�h���[�m�l�b���a�g�b�s�_�g�h���� 

�1�l�Z�e�•�c�k�v�d�b�c �l�h�l�Z�e�•�l�Z�j�g�b�c �k�l�b�e�v���� �a�Z�� �\�•�^�h�f�h�k�l�y�f�b�� �Q�h�[�Z�g�Z�� �K���� �l�Z�� �K�}�^�h�\�Z���<�������± 
�p�_���Z�[�k�l�j�Z�]�h�\�Z�g�Z���g�_�h�d�e�Z�k�b�d�Z�� �\ �y�d�•�c �j�b�l�f �\�`�_ �f�_�o�Z�g�•�q�g�b�c�� �Z�e�_ �k�Z�f�Z���•�^�_�y �h�j�^�_�j�g�h�€ 
�d�h�e�h�g�b�� �Z �l�Z�d�h�` �•�^�_�y �i�•�^�i�h�j�y�^�d�m�\�Z�g�g�y �q�Z�k�l�b�g�� �\�k�_ �s�_ �\�i�•�a�g�Z�\�Z�e�b�k�v �\ �d�h�`�g�h�f�m��
�[�m�^�b�g�d�m��[16].  

�I�h-�^�j�m�]�_���� �•�k�g�m�}�� �i�_�\�g�_���n�•�e�h�k�h�n�k�v�d�_���� �•�g�l�_�e�_�d�l�m�Z�e�v�g�_�� �\�•�^�g�h�r�_�g�g�y���^�h��
�a�Z�]�j�Z�\�Z�g�v�� �a�� �Z�j�o�•�l�_�d�l�m�j�h�x�� �f�b�g�m�e�h�]�h���� �G�Z�� �f�_�`�•�� ����-�o�� �j�h�d�•�\�� �l�_�q�•�€�� �f�h�^�_�j�g�•�a�f�m��
�i�j�b�o�h�^�y�l�v�� �^�h�� �i�_�\�g�h�]�h�� �\�b�]�h�j�Z�g�g�y���� �\�•�^�q�m�l�l�y�� �g�m�^�v�]�b���� �G�Z�h�q�g�h �p�_ �i�j�h�y�\�b�e�h�k�y �\ 
�K�R�:�� �G�Z�� �\�•�^�f�•�g�m �\�•� ̂ �/�\�j�h�i�b �• �l�b�f �i�Z�q�_ �K�J�K�J�� �Z�j�o�•�l�_�d�l�m�j�Z �:�f�_�j�b�d�b �g�_�� �a�g�Z�e�Z 
�i�h�e�•�l�b�q�g�h�\�f�h�l�b�\�h�\�Z�g�b�o �i�_�j�•�h�^�•�\ �\�•�^�o�h�^�m �\�•� ̂ �f�h�^�_�j�g�•�a�f�m�� �M �a�\�
�y�a�d�m �a �p�b�f �^�h��
�d�•�g�p�y�� ��������-�o �j�j�� �l�m�l �k�d�e�Z�e�Z�k�y �i�_�\�g�Z �_�k�l�_�l�b�q�g�Z �\�l�h�f�Z �\�•� ̂ �Z�j�o�•�l�_�d�l�m�j�b�� 
�G�Z�c�i�_�j�r�h�x �j�_�Z�d�p�•�}�x �g�Z �p�x �\�l�h�f�m �k�l�Z�e�h �i�j�h�_�d�l�m�\�Z�g�g�y �• �[�m�^�•�\�g�b�p�l�\�h 
�i�j�_�^�k�l�Z�\�g�b�p�v�d�h�]�h �d�e�Z�k�b�q�g�h�]�h �Z�g�k�Z�f�[�e�x �d�m�e�v�l�m�j�g�h�]�h �p�_�g�l�j�m �g�Z �i�e�� �E�•�g�d�h�e�v�g�Z �\ 
�G�v�x-�C�h�j�d�m (1962 �± 1982). �:�g�k�Z�f�[�e�v �k�d�h�f�i�h�g�h�\�Z�g�b�c �i�h �d�e�Z�k�k�b�p�b�k�l�b�q�g�b�f 
�d�Z�g�h�g�Z�f �k�m�\�h�j�h�€ �k�b�f�_�l�j�•�€�����>�����@ 

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

�Q���� �>�`�_�g�d�k�� �\�b�a�g�Z�q�Z�}�� �i�h�k�l�f�h�^�_�j�g�•�a�f�� �y�d�� �©�i�h�^�\�•�c�g�_�� �d�h�^�m�\�Z�g�g�y�ª���� �l�h�[�l�h��
�©�a�
�}�^�g�Z�g�g�y�� �k�m�q�Z�k�g�h�€�� �l�_�o�g�•�d�b�� �a�� �q�b�f�h�k�v�� �s�_�� ���a�Z�a�\�b�q�Z�c�� �a�� �•�k�l�h�j�b�q�g�h�x�� �l�j�Z�^�b�p�•�}�x������
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�s�h�[���k�l�\�h�j�b�l�b���Z�j�o�•�l�_�d�l�m�j�m�����y�d�Z���i�•�^�l�j�b�f�m�}���d�h�f�m�g�•�d�Z�p�•�x���a���i�m�[�e�•�d�h�x�ª���>9�@�����>�`�_�g�d�k��
�\�b�^�•�e�y�}�� �•�k�l�h�j�b�a�f���� �j�_�l�j�h�k�i�_�d�l�b�\�•�a�f�m�� �•�� �g�_�h�\�_�j�g�Z�d�m�e�y�j�� �y�d�� �g�Z�i�j�y�f�m�� �\�� �j�Z�f�d�Z�o��
�i�h�k�l�f�h�^�_�j�g�•�k�l�k�v�d�h�]�h�� �j�m�o�m�� �>8�@���� �<�� �d�h�g�l�_�d�k�l�•�� �i�h�k�l�f�h�^�_�j�g�•�k�l�k�v�d�h�]�h�� �•�k�l�h�j�b�a�f�m��
�^�h�k�e�•�^�g�b�d�b�� �j�h�a�]�e�y�^�Z�x�l�v�� �©�p�b�l�Z�l�m�ª�� �g�_�� �y�d�� �a�Z�i�h�a�b�q�_�g�g�y�� �i�_�\�g�h�]�h�� �n�j�Z�]�f�_�g�l�Z���� �Z�� �y�d��
�y�d�b�c�k�v�� �a�Z�]�Z�e�v�g�b�c�� �d�h�^���� �k�b�f�\�h�e�� �i�_�\�g�h�€�� �_�i�h�o�b���� �<�� �h�k�g�h�\�•�� �i�h�k�l�f�h�^�_�j�g�•�k�l�k�v�d�b�o��
�©�Z�e�x�a�•�c�ª��- �i�_�j�_�l�\�h�j�_�g�g�y�� �•�k�l�h�j�b�q�g�b�o�� �n�h�j�f���� �y�d�•�� �k�i�j�b�c�f�Z�x�l�v�k�y�� �y�d�� �a�g�Z�d�h�\�•��
�k�b�k�l�_�f�b���>9]. 

�L�Z�d�h�`�� �H�e�•�c�g�b�d�� �H���I���� �\�� �d�g�b�a�•�� �©�L�_�h�j�•�€�� �� �l�Z�� �d�h�g�p�_�i�•�€�� �^�b�a�Z�c�g�m�ª�� �i�•�^�\�h�^�b�l�v�� �^�h��
�\�b�k�g�h�\�d�m���� �s�h�� �i�j�b�q�b�g�Z�f�b�� �d�j�b�a�b�� �j�Z�p�•�h�g�Z�e�•�a�f�m�� �\�� �d�•�g�p�•�� ����-�o�� �j�j���� �k�l�Z�e�b�� �\�e�Z�k�l�b�\�•��
�c�h�]�h�� �i�j�_�^�k�l�Z�\�g�b�d�Z�f�� �i�_�\�g�b�c�� �^�h�]�f�Z�l�b�a�f�� �Z�j�o�•�l�_�d�l�m�j�g�h�]�h�� �f�b�k�e�_�g�g�y�� �•�� �k�h�p�•�Z�e-
�j�_�n�h�j�f�•�k�l�k�v�d�b�c�� �j�_�n�h�j�f�•�a�f���� �I�h�k�f�h�^�_�j�g�•�a�f���� �s�h�� �\�b�g�b�d�Z�}�� �y�d�� �j�_�Z�d�p�•�y�� �Z�j�o�•�l�_�d�l�h�j�•�\��
�g�Z�� �h�[�j�b�^�e�b�c�� �s�_�� �\�� ����-�l�•�� �f�h�^�_�j�g�•�a�f�� ���g�Z�� �l�_�j�b�l�h�j�•�€�� �K�J�K�J�� �g�h�k�b�\�� �g�Z�a�\�m��
�d�h�g�k�l�j�m�d�l�b�\�•�a�f�� �Z�[�h�� �f�•�g�•�f�Z�e�•�a�f�� ������ �y�d�b�c�� �g�_�� �a�Z�e�b�r�Z�\�� �f�•�k�p�y�� �d�h�e�v�h�j�Z�f���� �h�j�g�Z�f�_�g�l�m����
�^�_�d�h�j�m���� �•�k�l�h�j�b�a�f�m�� �•�� �l�b�f�� �[�•�e�v�r�_�� �]�m�f�h�j�m���� �P�_�c�� �k�l�b�e�v���� �a�Z�i�_�j�_�q�m�x�q�b�� �k�m�q�Z�k�g�b�c��
�n�m�g�d�p�•�h�g�Z�e�•�a�f���� �h�[�¶�}�^�g�Z�\�� �j�•�a�g�•�� �d�h�g�p�_�i�p�•�€�� �q�b�k�e�_�g�g�b�o�� �l�h�^�•�r�g�•�o��
�_�d�k�i�_�j�_�f�b�f�_�g�l�Z�l�h�j�•�\���� �I�h�k�l�m�e�Z�l�� �©�n�h�j�f�Z�� �k�e�•�^�m�}�� �n�m�g�d�p�•�€�ª�� �[�m�\�� �a�j�m�c�g�h�\�Z�g�b�c����
�I�h�k�f�h�^�_�j�g�•�a�f�� �i�j�Z�d�l�b�d�m�}�� �_�d�e�_�d�l�b�q�g�_�� �a�\�_�j�g�_�g�g�y�� �^�h�� �l�j�Z�^�b�p�•�c�g�b�o�� �o�m�^�h�`�g�•�o 
�n�h�j�f [13]. 

�M�q�_�g�v�� �F�•�k�� �\�Z�g�g�� �^�_�j�� �J�h�y�� �N�•�e�•�i�� �>�`�h�g�k�h�g���� �y�d�b�c�� �[�m�\�� �i�j�b�o�b�e�v�g�b�d�h�f��
�f�h�^�_�j�g�•�a�f�m���� �\�� �d�•�g�p�•�� ����-�o�� �j�j���� �\�•�^�\�_�j�l�Z�}�l�v�k�y�� �\�•�^�� �g�v�h�]�h���� �d�h�f�_�g�l�m�x�q�b�� �p�_�� �l�Z�d���� �©�F�•�k 
�a�Z�k�g�m�\�Z�\ �k�\�h�} �f�b�k�l�_�p�l�\�h �g�Z �l�j�v�h�o �j�_�q�Z�o�� �_�d�h�g�h�f�•�y�� �g�Z�m�d�Z�� �l�_�o�g�h�e�h�]�•�y�� �A�\�b�q�Z�c�g�h�� 
�\�•�g �f�Z�\���j�Z�p�•�x�� �:�e�_ �y�d�j�Z�a �\�•� ̂�p�v�h�]�h �f�_�g�• �g�m�^�g�h�� �G�Z�f �\�k�•�f �g�m�^�g�h�� [14, �k�� 232], [3] 

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

�D�j�•�f���Z�j�o�•�l�_�d�l�h�j�•�\�����y�d�•���i�j�Z�p�x�x�l�v���\���j�Z�f�d�Z�o���i�h�k�l�f�h�^�_�j�g�•�k�l�k�v�d�h�]�h���•�k�l�h�j�b�a�f�m����
�Q�� �>�`�_�g�d�k�� �\�b�^�•�e�y�}�� �©�g�Z�i�•�\�•�k�l�h�j�b�d�•�\�ª���� �y�d�•�� �i�h�a�g�Z�q�Z�x�l�v�� �\�� �[�m�^�•�\�g�b�p�l�\�•�� �^�`�_�j�_�e�h��
���©�p�b�l�Z�l�m�ª������ �Z�e�_�� �g�_�� �\�^�Z�x�l�v�k�y�� �^�h�� �j�_�r�l�b�� �i�j�b�g�p�b�i�•�\�� �i�h�k�l�f�h�^�_�j�g�•�a�f�m���� �L�Z�d�h�`�� �k�e�•�^��
�\�b�^�•�e�b�l�b�� �l�Z�d�b�c�� �g�Z�i�j�y�f�h�d�� �i�h�k�l�f�h�^�_�j�g�•�a�f�m���� �y�d�� �g�_�h�\�_�j�g�Z�d�m�e�y�j�� ���\�•�^�j�h�^�`�_�g�g�y��
�f�•�k�p�_�\�b�o�� �h�k�h�[�e�b�\�h�k�l�_�c�� �Z�j�o�•�l�_�d�l�m�j�b����- �h�^�b�g�� �•�a�� �g�Z�i�j�y�f�•�\�� �i�h�k�l�f�h�^�_�j�g�•�a�f�m���� �^�e�y��
�y�d�h�]�h���o�Z�j�Z�d�l�_�j�g�h���a�\�_�j�g�_�g�g�y���Z�j�o�•�l�_�d�l�h�j�•�\���^�h���h�[�j�Z�a�•�\���f�b�g�m�e�h�]�h���i�_�\�g�h�€���f�•�k�p�_�\�h�k�l�•��
�Z�[�h���j�_�]�•�h�g�m�����>�Z�g�b�c���g�Z�i�j�y�f�h�d���}���©�d�h�f�i�j�h�f�•�k�ª���f�•�` �l�j�Z�^�b�p�•�c�g�b�f���•���k�m�q�Z�k�g�b�f��[8]. 

�K�_�j�_�^�� �\�•�l�q�b�a�g�y�g�b�o�� �>�h�� �i�h�k�f�h�^�_�j�g�•�k�l�b�q�g�h�]�h�� �k�i�j�y�f�m�\�Z�g�g�y�� �f�h�`�g�Z�� �\�•�^�g�_�k�l�b��
�^�_�y�d�•���i�_�j�•�h�^�b���l�\�h�j�q�h�k�l�•���Y�����<�•�]�Z�����<�����1�k�Z�d�Z�����<�����K�f�•�j�g�h�\�Z�����H�����>�h�e�v�g�b�d�Z�����F�����E�_�\�q�m�d�Z����
�<�� �@�_�`�_�j�•�g�Z�����<�����R�l�h�e�v�d�h�����X���K�_�j�v�h�]�•�g�Z�����<�����R�_�\�q�_�g�d�h���� 

�H�d�j�_�f�•�� �h�[�¶�}�d�l�b�� �>�Z�\�b�^�h�\�Z�� �:����(�O�j�Z�f�� �k�\�� �I�j�h�j�h�d�Z�� �1�e�e�•�� �M�I�P�� �D�I�� �\�� �f���� �D�b�}�\�•). 
�K�d�h�j�b�d�� �E���� ���O�j�Z�f�� �K�\�y�l�h�]�h�� �<�Z�k�b�e�y�� �<�_�e�b�d�h�]�h�� �M�=�D�P�� �\�� �f���� �D�b�}�\�•������ �<�Z�`�e�b�\�b�f�� �}�� �l�_����
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�s�h�� �k�l�b�e�v�� �i�h�k�l�f�h�^�_�j�g�•�a�f���± �g�_�� �i�j�h�k�l�h�� �i�j�y�f�h�e�•�g�•�c�g�_�� �a�\�_�j�g�_�g�g�y�� �l�Z�� �^�m�[�e�x�\�Z�g�g�y��
�_�e�_�f�_�g�l�•�\���•�k�l�h�j�b�a�f�m�����Z���i�_�\�g�_���i�_�j�_�h�k�f�b�k�e�_�g�g�y���l�Z���Z�^�Z�i�l�Z�p�•�y���^�h���k�m�q�Z�k�g�h�k�l�•�� 

�I�j�b�q�b�g�h�x�� �i�h�k�f�h�^�_�j�g�•�k�l�b�q�g�h�€�� �]�j�b�� �}�� �l�_���� �s�h�� �^�_�y�d�•�� �l�_�h�j�_�l�b�d�b�� �Z�j�o�•�l�_�d�l�j�b��
�a�\�_�j�l�Z�x�l�v�k�y���a�Z���g�Z�l�o�g�_�g�g�y�f���^�h���k�l�b�e�•�\���f�b�g�m�\�r�b�g�b���h�k�d�•�e�v�d�b���©���•�k�l�h�j�b�a�f���j�y�l�m�x�}���a��
�<�•�^�j�h�^�`�_�g�g�y�ª���� �I�j�b�o�b�e�v�g�b�d�b�� �•�k�l�h�j�b�a�f�m�� �\�� �O�O�� �k�l�h�e�•�l�l�•�� �g�Z�]�h�e�h�r�m�\�Z�e�b�� �k�\�h�}��
�g�_�\�^�h�\�h�e�_�g�g�y�����‰�j�m�g�l�m�x�q�b�� �Z�[�k�l�j�Z�d�l�g�• �\�b�k�g�h�\�d�b�� �g�Z�� �l�h�f�m���� �s�h�� �©�d�e�Z�k�b�p�b�a�f�ª���± �p�_��
�k�\�h�}�j�•�^�g�Z�� �h�k�g�h�\�Z�� �k�n�h�j�f�h�\�Z�g�b�o�� �k�m�\�h�j�b�o�� �d�h�f�i�h�a�b�p�•�c�g�b�o�� �i�j�Z�\�b�e���� �i�_�j�_�\�•�j�_�g�b�o��
�k�l�h�e�•�l�l�y�f�b���� �F�h�`�g�Z�� �i�j�b�i�m�k�l�b�l�b���� �s�h�� �[�j�Z�e�h�� �\�\�_�j�o�� �\�j�Z�`�_�g�g�y�� �\�•�^�� �l�h�]�h���� �s�h�� �a�Z��
�:�g�l�b�q�g�h�€�� �^�h�[�b�� �l�Z�� �^�h�[�b�� �<�•�^�j�h�^�`�_�g�g�y�� �k�m�k�i�•�e�v�k�l�\�h�� �^�h�k�y�]�Z�e�h�� �k�\�h�]�h�� �g�Z�c�\�b�s�h�]�h��
�k�l�m�i�_�g�y���j�h�a�\�b�l�d�m�����G�Z���p�v�h�f�m���[�•�e�v�r���a�Z���\�k�_���g�Z�]�h�e�h�r�m�\�Z�\���1�d�h�g�g�b�d�h�\���:�����<�������i�b�r�m�q�b����
�©�•�k�l�h�j�b�a�f���± �p�_�� �©�g�_�� �g�Z�a�\�Z�� �d�h�g�d�j�_�l�g�h�]�h�� �g�Z�i�j�y�f�d�m�� �\�� �i�j�Z�d�l�b�p�•�� �i�_�\�g�h�]�h�� �q�Z�k�m���� �Z��
�l�_�g�^�_�g�p�•�y���� �s�h�� �i�j�h�o�h�^�b�l�v�� �d�j�•�a�v�� �m�k�•�� �i�_�j�•�h�^�b�� �j�h�a�\�b�l�d�m�� �Z�j�o�•�l�_�d�l�m�j�b���� �i�h�q�b�g�Z�x�q�b�� �a��
�<�•�^�j�h�^�`�_�g�g�y���� �1�k�l�h�j�b�a�f�� �\�b�a�g�Z�q�Z�}�l�v�k�y���a�\�_�j�g�_�g�g�y�f�� �^�h�� �d�m�e�v�l�m�j�b�� �f�b�g�m�e�h�]�h�� �^�e�y��
�\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�� �k�v�h�]�h�^�_�g�g�y���� �<�•�g�� �\�b�d�h�j�b�k�l�h�\�m�}�� �\�� �k�\�h�€�c�� �f�h�\�•�� �a�g�Z�d�b���� �s�h��
�k�\�•�^�q�Z�l�v���i�j�h���a�\�_�j�g�_�g�g�y���^�h���•�k�l�h�j�b�q�g�h�€���i�Z�f�
�y�l�•���\���k�b�k�l�_�f�•�����s�h���g�Z�e�_�`�b�l�v���Z�d�l�m�Z�e�v�g�•�c��
�d�m�e�v�l�m�j�•�ª [9]. 

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

�G�Z�c�y�k�d�j�Z�\�•�r�b�f�� �i�j�b�d�e�Z�^�h�f�� �l�Z�d�h�€�� �g�_�h�^�g�h�a�g�Z�q�g�h�k�l�• �}�� �<�h�a�^�\�b�`�_�g�d�Z�� �g�Z��
�I�h�^�h�e�•���� �s�h�� �\�\�Z�`�Z�}�l�v�k�y�� �h�^�g�b�f�� �a�� �i�Z�f�¶�y�l�g�b�d�•�\�� �_�i�h�o�b�� �©�f�Z�e�b�g�h�\�b�o�� �i�•�^�`�Z�d�•�\�ª�� �g�Z��
�i�h�q�Z�l�d�m�� ��������-�o���� �� �<�l�h�f�Z�� �\�•�^�� �j�Z�^�y�g�k�v�d�b�o�� �o�j�m�s�h�\�h�d�� �� �i�h�j�h�^�b�e�Z�� �i�k�_�\�^�h�g�h�k�l�Z�e�v�]�•�x��
�i�h�� �_�d�e�_�d�l�b�p�•�� �a�� �i�h�a�h�e�h�q�_�g�b�b�� �d�m�i�h�e�Z�f�b�� �•�� �[�Z�]�Z�l�b�f�b�� �n�Z�k�Z�^�Z�f�b�� �a�� �•�k�l�h�j�b�q�g�b�o��
�_�e�_�f�_�g�l�•�\�����F�h�`�e�b�\�h���p�_�����i�h�y�k�g�x�}�l�v�k�y���l�b�f�����s�h���g�Z���i�h�q�Z�l�d�m����������-�o���\���/�\�j�h�i�•���g�Z���l�h�c��
�q�Z�k�� �s�_�� �f�Z�e�h�� �o�l�h�� �[�m�\�Z�\���� �i�h�j�•�\�g�x�\�Z�l�b�� �[�m�e�h�� �g�•�� �a�� �q�b�f���� �K�l�b�e�v�� �i�k�_�\�^�h�•�k�l�h�j�b�a�f�m��
�g�Z�^�h�\�]�h�� �e�b�r�b�l�v�k�y�� �f�h�g�h�i�h�e�•�k�l�h�f�� �� �i�j�b�� �� �[�m�^�•�\�g�b�p�l�\�•�� �q�h�]�h�� �g�_�[�m�l�v�� �\�� �p�_�g�l�j�•�� �f�•�k�l�Z��
�D�b�€�\���� �G�h�\�Z�� �Z�j�o�•�l�_�d�l�m�j�Z���� �Z�e�v�l�_�j�g�Z�l�b�\�Z�� �i�Z�j�h�^�•�€�� �g�Z�� �d�e�Z�k�b�d�m���� �k�i�j�b�c�f�Z�l�b�f�_�l�v�k�y�� �\��
�r�l�b�d�b�� �g�Z�\�•�l�v�� �a�� �g�Z�k�l�Z�g�g�y�f�� �[�_�a�\�•�a�h�\�h�]�h�� �j�_�`�b�f�m�� �a�� �/�K�� �•�� �f�h�`�e�b�\�•�k�l�x�� �\�•�e�v�g�h��
�i�h�^�h�j�h�`�m�\�Z�l�b���i�h���/�\�j�h�i�•�����1�k�g�m�}���i�_�\�g�h�]�h���j�h�^�m���d�h�g�n�e�•�d�l�g�•�k�l�v�����Z�^�`�_���p�•���[�m�^�b�g�d�b���g�Z 
�\�m�e�b�p�y�o���� �g�Z�i�j�b�d�e�Z�^�� �>�_�]�l�y�j�•�c �q�b�� �D�h�`�m�f�
�y�p�v�d�•�c�� �i�h�}�^�g�m�x�l�v �\ �k�h�[�• �k�m�q�Z�k�g�• 
�l�_�o�g�h�e�h�]�•�€ �• �f�Z�l�_�j�•�Z�e�b�� �Z�e�_ �\ �l�h�c�� �`�_ �q�Z�k �± �n�Z�k�Z�^�b �\�b�d�h�g�Z�g�• �\ �j�•�a�g�b�o �k�l�b�e�y�o �± 
�j�h�f�Z�g�l�b�a�f�m �• �d�h�g�k�l�j�m�d�l�b�\�•�a�f�m XIX  �k�l�h�e�•�l�l�y [10]. 

�S�_�� �h�^�g�b�f�� �i�j�b�d�e�Z�^�h�f�� �}�� �@�D�� �©�I�h�d�j�h�\�k�v�d�b�c�� �i�h�k�Z�^�ª�� �Z�j�o�•�l�_�d�l�h�j�Z��
�1�� �:�e�_�d�k�Z�g�^�j�h�\�b�q�Z���\���D�b�}�\�•���g�Z���\�m�e�����=�e�b�[�h�q�b�p�v�d�Z�����K�l�b�e�h�[�Z�l���`�b�l�e�h�\�h�]�h���d�h�f�i�e�_�d�k�m��
�a�Z�^�_�d�h�j�h�\�Z�g�b�c�� �\�� �d�e�Z�k�b�p�b�k�l�b�q�g�h�f�m�� �k�l�b�e�•�� �I�h�^�h�e�m�� �O�1�O�� �k�l�h�e�•�l�l�y���� �P�_�� �\�g�h�k�b�l�v��
�i�_�\�g�m���g�_�y�k�g�•�k�l�v�����q�h�f�m���\�•�^�[�m�\�Z�\�Z�x�l�v�k�y���l�Z�d�•���i�j�h�p�_�k�b���j�_�]�j�_�k�m���\���O�O�1���k�l�h�e�•�l�l�•�����Z�^�`�_��
�p�_���i�j�h�l�b�j�•�q�b�l�v���e�h�]�•�p�•���j�h�a�\�b�l�d�m���k�m�q�Z�k�g�h�€���Z�j�o�•�l�_�d�l�m�j�b���� 

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

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

�Y�d���i�j�b�d�e�Z�^���l�Z�d�b�o���^�•�c���f�h�`�g�Z���g�Z�\�_�k�l�b���F�m�a�_�c���F�h�j�_�p�[�m�j�]�����=�Z�e�e�_�����G�•�f�_�q�q�b�g�Z����
�M�� ����-�]�h�� �k�l�h�e�•�l�l�•�� �p�_�� �[�m�\�� �a�Z�f�h�d�� �\�� �^�m�k�•�� �]�h�l�b�q�g�h�€�� �\�h�}�g�g�h�€�� �Z�j�o�•�l�_�d�l�m�j�b���� �©�A�� ����-�]�h��
�k�l�h�e�•�l�l�y�� �q�Z�k�l�b�g�Z�� �a�Z�f�d�h�\�h�]�h�� �d�h�f�i�e�_�d�k�m�� �i�_�j�_�[�m�\�Z�e�Z�� �m�� �k�l�Z�g�•�� �j�m�€�g�b�� �Z�`�� �^�h�� ����������
�j�h�d�m���� �i�h�d�b�� �g�_�� �[�m�e�Z�� �i�j�h�\�_�^�_�g�Z�� �a�Z�]�Z�e�v�g�Z�� �j�_�g�h�\�Z�p�•�y�� �a�Z�� �i�j�h�_�d�l�h�f�� �Z�j�o�•�l�_�d�l�m�j�g�h�]�h��
�[�x�j�h�� �1�L�H�W�R�6�R�E�H�M�D�Q�R�$�U�T�X�L�W�H�F�W�R�V���ª�� �>5�@���� �2�o�� �]�h�e�h�\�g�Z�� �f�_�l�Z�� �[�m�e�Z�� �� �\�� �h�k�m�q�Z�k�g�_�g�g�•�� �l�Z��
�\�•�^�g�h�\�e�_�g�g�•�� �a�Z�f�d�m���� �a�[�_�j�•�]�Z�x�q�b�� �j�_�r�l�d�b�� �g�Z�r�Z�j�m�\�Z�g�v�� �\�•�d�•�\���� �s�h�� �e�b�r�b�e�b�k�v�� �^�h��
�k�v�h�]�h�^�g�•�����<�h�g�b���a�\�_�j�g�m�e�b�k�v���^�h���f�_�l�h�^�m���k�b�]�g�Z�p�•�€���•���g�Z�^�[�m�^�m�\�Z�e�b���g�Z�^���Z�\�l�_�g�l�b�q�g�b�f�b��
�k�l�•�g�Z�f�b�� �h�[�¶�}�f�� �a�•�� �k�\�•�l�e�h-�i�j�h�a�h�j�b�o�� �d�h�g�k�l�j�m�d�p�•�c���� �s�h�� �^�h�i�h�\�g�b�\�� �l�Z�� �f�h�^�_�j�g�•�a�m�\�Z�\��
�[�m�^�•�\�e�x�����€�€���n�m�g�d�p�•�h�g�Z�e�v�g�m���a�g�Z�q�b�f�•�k�l�v���l�Z���n�Z�k�Z�^�� 

�<�Z�j�l�h�� �Z�d�p�_�g�l�m�\�Z�l�b���� �s�h �[�m�^�•�\�g�b�p�l�\�h�� �[�m�^�•�\�_�e�v�� �\�� �•�k�l�h�j�b�q�g�h�f�m�� �k�_�j�_�^�h�\�b�s�•��
�g�Z�i�j�y�f�m�� �a�Z�e�_�`�b�l�v�� �\�•�^�� �f�Z�c�k�l�_�j�g�h�k�l�•�� �i�j�h�_�d�l�m�\�Z�e�v�g�b�d�•�\���� �O�h�j�h�r�b�f�� �i�j�b�d�e�Z�^�h�f�� �\��
�D�b�}�\�•�� �}�� �6�D�J�D�� �&�L�W�\�� �6�S�D�F�H�� �g�Z�� �\�m�e���� �K�Z�]�Z�c�^�Z�q�g�h�]�h���� �<�k�_�j�_�^�b�g�•�� �[�m�^�•�\�e�y�� �f�Z�}�� �i�¶�y�l�v��
�i�h�\�_�j�o�•�\���� �y�d�b�o�� �a�� �[�h�d�m�� �\�m�e�b�p�•�� �g�_�� �\�b�^�g�h�� �a�Z�� �^�\�h�i�h�\�_�j�o�h�\�b�f�� �n�Z�k�Z�^�h�f�� �K�Z�f�� �n�Z�k�Z�^��
�\�b�f�h�s�_�g�h�����a���i�_�j�n�h�j�h�\�Z�g�h�€���p�_�]�e�y�g�h�€���d�e�Z�^�d�b�����M���l�_�f�g�b�c���q�Z�k���^�h�[�b���a�Z�\�^�y�d�b���k�\�•�l�e�m����
�y�d�_���i�j�y�f�m�\�Z�l�b�f�_���g�Z���\�m�e�b�p�x���q�_�j�_�a���k�d�e�h���•���i�_�j�n�h�j�h�\�Z�g�•���k�l�•�g�b�����[�m�^�b�g�h�d���k�l�Z�\�Z�l�b�f�_��
�g�Z�i�•�\�i�j�h�a�h�j�b�f�����©�Y�d���•���m���\�b�i�Z�^�d�m���L�_�Z�l�j�m���g�Z���I�h�^�h�e�•�������Z�\�l�h�j�b���i�j�h�}�d�l�m���g�Z�f�Z�]�Z�e�b�k�y��
�g�_�� �•�f�•�l�m�\�Z�l�b�� �•�k�l�h�j�b�q�g�m�� �Z�j�o�•�l�_�d�l�m�j�m���� �Z�� �j�Z�^�r�_�� �^�h�l�j�b�f�m�\�Z�l�b�k�y�� �j�b�l�f�m��
�g�Z�\�d�h�e�b�r�g�v�h�€���a�Z�[�m�^�h�\�b�ª���>15]. 

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

�:�e�_�����]�h�\�h�j�y�q�b���i�j�h���j�_�Z�e�•�€���k�v�h�]�h�^�_�g�g�y���O�O�1���k�l�h�e�•�l�l�y�����a���j�h�a�\�b�l�d�h�f���k�m�k�i�•�e�v�k�l�\�Z��
�\�•�^�f�•�q�_�g�•���g�h�\�•���l�_�g�^�_�g�p�•�€���j�h�a�\�b�l�d�m���Z�j�o�•�l�_�d�l�m�j�b�����I�h�y�\�Z���d�h�f�i�¶�x�l�_�j�g�b�o���l�_�o�g�h�e�h�]�•�c����
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Annotation 
Liubov Tiutina , P.G., Department of Theory, History of Architecture and 

Synthesis of Arts, National Academy of Fine Arts and Architecture. 
Contradiction between modern and conservative direction of architecture.  

The history of the development of architecture has shown that until the middle 
of the XIXth century, the expression of the plastic language of buildings was 
restrained by both the preferences of society and the material construction base. 
Industrial progress has reorganized the structural framework of buildings and the 
outer wall has ceased to accept the load of floors. In the XXth century it provided 
opportunities for an expanded stylistic diversity of architecture in the spirit of 
modernism. However, parallel to this, the processes of returning to the plastic 
language of architecture of the past took place wave-like. There are several reasons 
for this phenomenon. 

Firstly, there are ideological beliefs and interference of political forces in 
architecture. States with a totalitarian regime in the XXth century (Germany, Italy, 
the USSR) dictated their own conditions for proper life, rejecting the avant-garde and 
modernist trends. Secondly, there is a certain philosophical, intellectual attitude to 
reflection with the architecture of the past. The origin of this phenomenon comes 
from the United States, where modernism from the beginning of the XXth century to 
the 60s had been developing without non-stop. All of this led to some emotional 
fatigue and boredom, and as a result, the style of postmodernism appeared, where 
elements of historicism were rethought and introduced into modern architecture. The 
third reason for returning the vector of architecture development back to the past is 
lack of understanding of the trends and opportunities of modern architecture. In 
Ukraine, buildings are being built from reinforced concrete, with a free curtain 
facade, but the plastic language of architecture is expressed in an eclectic mix of 
different historical styles. This distortion of the essence of modern architecture can be 
explained by the inability of modern architects to keep up with the time. The fourth 
reason for the desire to return to the style of historicism is dictated by the historical 
environment of old cities, which, according to both society and architects, should be 
maintained in its context even if new buildings appear there or renovations are carried 
out. 

Keywords: plastic architectural language; modernism; Modern architecture; 
renovation; hinged facade; eclecticism; historicism. 
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�:�g�h�l�Z�p�•�y�� �k�l�Z�l�l�y���i�j�_�^�k�l�Z�\�e�y�}���j�_�l�j�h�k�i�_�d�l�b�\�g�b�c���Z�g�Z�e�•�a���j�h�a�\�b�l�d�m���Z�j�o�•�l�_�d�l�m�j�b 
�a�Z�d�e�Z�^�•�\�� �g�_�n�h�j�f�Z�e�v�g�h�€�� �h�k�\�•�l�b�� �l�Z�� �a�Z�d�e�Z�^�•�\���� �s�h�� �k�o�h�`�•�� �a�Z�� �n�m�g�d�p�•�y�f�b���� �m�� �i�_�j�•�h�^�� �a��
���������� �i�h�� ���������� �j�h�d�b �g�Z�� �l�_�j�b�l�h�j�•�€�� �M�d�j�Z�€�g�b. �G�Z�^�Z�g�•�� �\�b�a�g�Z�q�_�g�g�y�� �l�Z�� �h�k�g�h�\�g�•��
�o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� �\�d�Z�a�Z�g�h�]�h�� �_�l�Z�i�m���� �\�b�y�\�e�_�g�•�� �h�k�g�h�\�g�•�� �d�e�x�q�h�\�•�� �Z�k�i�_�d�l�b�� �j�h�a�\�b�l�d�m��
�Z�j�o�•�l�_�d�l�m�j�b���l�Z�d�b�o���a�Z�d�e�Z�^�•�\�����s�h���n�h�j�f�m�\�Z�e�b�k�y���\�•�^�i�h�\�•�^�g�h���^�h���•�k�l�h�j�b�d�h-�k�h�p�•�Z�e�v�g�b�o��
�l�Z�� �i�_�^�Z�]�h�]�•�q�g�b�o���m�f�h�\�� �l�Z�� �\�b�f�h�]�� �p�v�h�]�h�� �i�_�j�•�h�^�m���� �<�•�^�h�f�h�k�l�•�� �i�j�h�•�e�x�k�l�j�h�\�Z�g�•��
�Z�j�o�•�l�_�d�l�m�j�g�b�f�b���i�j�b�d�e�Z�^�Z�f�b���\�•�^�i�h�\�•�^�g�h�]�h���q�Z�k�h�\�h�]�h���i�_�j�•�h�^�m���� 

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

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

�a�Z�d�e�Z�^�•�\�� �g�_�n�h�j�f�Z�e�v�g�h�€�� �h�k�\�•�l�b�� ���^�Z�e�•�� �A�G�N�H���� �i�h�}�^�g�m�}�� �d�•�e�v�d�Z�� �Z�k�i�_�d�l�•�\���� �D�j�•�f��
�i�_�^�Z�]�h�]�•�q�g�h�]�h�� �Z�k�i�_�d�l�m���� �y�d�b�c�� �}�� �\�b�a�g�Z�q�Z�e�v�g�b�f���� �g�Z�� �^�m�f�d�m�� �Z�\�l�h�j�Z���� �\�_�e�b�q�_�a�g�b�c��
�\�i�e�b�\���g�Z���n�h�j�f�m�\�Z�g�g�y���Z�j�o�•�l�_�d�l�m�j�b���l�Z�d�b�o���[�m�^�•�\�_�e�v���f�Z�x�l�v���k�h�p�•�Z�e�v�g�•�����i�h�e�•�l�b�q�g�•���l�Z��
�g�Z�m�d�h�\�h-�l�_�o�g�•�q�g�•�� �Z�k�i�_�d�l�b���� �s�h�� �i�j�b�l�Z�f�Z�g�g�•���\�•�^�i�h�\�•�^�g�•�c �_�i�h�k�•�����:�\�l�h�j�h�f��
�^�h�k�e�•�^�`�_�g�h���i�_�j�•�h�^�b���j�h�a�\�b�l�d�m���Z�j�o�•�l�_�d�l�m�j�b���a�Z�d�e�Z�^�•�\���g�_�n�h�j�f�Z�e�v�g�h�€���h�k�\�•�l�b. �Q�Z�k�h�\�•��
�f�_�`�•���� �s�h�� �^�h�k�e�•�^�`�m�x�l�v�k�y�� �m�� �k�l�Z�l�l�•���� �a�� ���������� �i�h�� ���������� �j�h�d�b�� �\�•�^�g�h�k�y�l�v�k�y�� �^�h���1�1�� �_�l�Z�i�m��
�j�h�a�\�b�l�d�m���A�G�N�H���l�Z���€�o���Z�j�o�•�l�_�d�l�m�j�b��- �i�_�j�•�h�^�m �j�h�a�\�b�l�d�m���l�Z���n�h�j�f�m�\�Z�g�g�y �>1-3�@. 

�H�]�e�y�^�� �i�m�[�e�•�d�Z�p�•�c�� �N�h�j�f�m�\�Z�g�g�y�f�� �a�Z�d�e�Z�^�•�\�� �g�_�n�h�j�f�Z�e�v�g�h�€�� �h�k�\�•�l�b���� �y�d��
�i�_�^�Z�]�h�]�•�q�g�b�o�� �•�g�k�l�b�l�m�p�•�c���� �i�j�b�k�\�y�q�_�g�•�� �q�b�k�e�_�g�g�•�� �g�Z�m�d�h�\�•�� �j�h�[�h�l�b�� �n�Z�o�•�\�p�•�\��
�i�_�^�Z�]�h�]�•�q�g�h�€�� �]�Z�e�m�a�•�����G�Z�m�d�h�\�b�f�� �i�•�^�‰�j�m�g�l�y�f�� �^�Z�g�h�]�h�� �^�h�k�e�•�^�`�_�g�g�y�� �k�l�Z�e�b�� �j�h�[�h�l�b��
�n�Z�o�•�\�p�•�\-�i�_�^�Z�]�h�]�•�\�� �I�Z�\�e�•�d�� �G���I�����>4,5�@���� �:�g�•�s�_�g�d�h�� �H���<�� �>6,7�@���� �<�•�g�g�•�q�_�g�d�h�� �H��[8], 
�J�m�k�h�\�h�€�� �K���N�� [9]���� �;�b�d�h�\�k�v�d�h�€�� �H���<���� �>����] �l�Z�� �•�g���� �H�i�h�j�g�b�f�b�� �^�h�k�e�•�^�`�_�g�g�y�f�� �s�h�^�h��
�i�_�j�•�h�^�b�a�Z�p�•�€�� �j�h�a�\�b�l�d�m�� �k�l�Z�e�b�� �j�h�[�h�l�b���P�\�•�j�h�\�h�€���L���� �>. [11, 12], �F�•�e�_�g�•�g�Z �<���F�� [3], 
�;�m�d�j�_�_�\�h�€�� �K���� �F���� �>�����@�����A�Z�^�e�y�� �Z�g�Z�e�•�a�m�� �•�k�l�h�j�b�q�g�b�o�� �\�•�^�h�f�h�k�l�_�c�� �s�h�^�h�� �n�h�j�f�m�\�Z�g�g�y��
�^�h�^�Z�l�d�h�\�h�€���h�k�\�•�l�b�����y�d���l�Z�d�h�€�����l�Z�d���•���i�j�b�a�g�Z�q�_�g�b�o�����i�h�[�m�^�h�\�Z�g�b�o�����Z�[�h���i�j�b�k�l�h�k�h�\�Z�g�b�o��
�^�e�y�� �p�v�h�]�h�� �a�Z�d�e�Z�^�Z�o�� �[�m�e�b�� �\�b�d�h�j�b�k�l�Z�g�•�� �i�j�Z�p�•�� �L�_�l�y�g�b�� �E�•�l�_�j�Z�l�•�� �>����], �H�e�_�]�Z��
�X�g�Z�d�h�\�Z�� �>����]���� �K�_�j�_�^�� �i�j�Z�p�v�� �Z�j�o�•�l�_�d�l�h�j�•�\-�g�Z�m�d�h�\�p�•�\���� �i�j�b�� �^�h�k�e�•�^�`�_�g�g�•�� �j�h�a�\�b�l�d�m��
�Z�j�o�•�l�_�d�l�m�j�b�� �A�G�N�H�� �m�� �\�d�Z�a�Z�g�b�o�� �q�Z�k�h�\�b�o�� �f�_�`�Z�o���� �h�i�h�j�g�b�f�b�� �^�h�k�e�•�^�`�_�g�g�y�f�b�� �l�Z��
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�i�j�Z�p�y�f�b�� �k�l�Z�e�b�� �j�h�[�h�l�b���F�_�j�b�e�h�\�h�€ �1���H����[16], �1�d�h�g�g�•�d�h�\�Z �:���<��, �O�Z�g-
�F�Z�]�h�f�_�^�h�\�Z �K���H����[17] �l�Z���•�g�r�b�o�� 

�:�d�l�m�Z�e�v�g�•�k�l�v�� �^�h�k�e�•�^�`�_�g�g�y�� �;�Z�]�Z�l�h�� �g�Z�m�d�h�\�p�•�\�� �i�_�^�Z�]�h�]�•�\�� �a�h�d�j�_�f�Z �I�Z�\�e�•�d��
�G���I������ �a�Z�a�g�Z�q�Z�x�l�v���� �s�h���\�� �M�d�j�Z�€�g�•�� �•�k�g�m�\�Z�g�g�y�� �g�_�n�h�j�f�Z�e�v�g�h�€�� �h�k�\�•�l�b�� �h�o�h�i�e�x�}��
�g�Z�k�l�m�i�g�•���]�Z�e�m�a�•���� �i�h�a�Z�r�d�•�e�v�g�Z�� �h�k�\�•�l�Z���� �i�•�k�e�y�^�b�i�e�h�f�g�Z�� �h�k�\�•�l�Z�� �l�Z�� �h�k�\�•�l�Z�� �^�h�j�h�k�e�b�o����
�]�j�h�f�Z�^�y�g�k�v�d�Z�� �h�k�\�•�l�Z���� �r�d�•�e�v�g�_�� �l�Z�� �k�l�m�^�_�g�l�k�v�d�_�� �k�Z�f�h�\�j�y�^�m�\�Z�g�g�y���� �h�k�\�•�l�g�•��
�•�g�•�p�•�Z�l�b�\�b���� �k�i�j�y�f�h�\�Z�g�•�� �g�Z���j�h�a�\�b�l�h�d�� �^�h�^�Z�l�d�h�\�b�o�� �m�f�•�g�v�� �l�Z�� �g�Z�\�b�q�h�d���� �m�g�•�\�_�j�k�b�l�_�l�b��
�l�j�_�l�v�h�]�h�� �\�•�d�m���� �s�h���g�Z�^�Z�x�l�v �h�k�\�•�l�g�•�� �i�h�k�e�m�]�b���k�l�Z�j�r�b�f�� �h�k�h�[�Z�f���>4-8, 18]. �M��
�F�_�f�h�j�Z�g�^�m�f�•�� �g�_�i�_�j�_�j�\�g�h�€�� �h�k�\�•�l�b�� �/�\�j�h�i�_�c�k�v�d�h�]�h�� �K�h�x�a�m�� ������������ �j������ �a�Z�a�g�Z�q�_�g�h����
�©�>�h�k�•���i�j�b���n�h�j�f�m�\�Z�g�g�•���i�h�e�•�l�b�d�b���\���]�Z�e�m�a�•���h�k�\�•�l�b���\�j�Z�o�h�\�m�\�Z�e�Z�k�y���e�b�r�_���n�h�j�f�Z�e�v�g�Z��
�h�k�\�•�l�Z���� �Z�� �•�g�r�b�f�� �^�\�h�f�� �d�Z�l�_�]�h�j�•�y�f�� �g�_�� �g�Z�^�Z�\�Z�e�h�k�y�� �i�j�Z�d�l�b�q�g�h�� �`�h�^�g�h�€�� �m�\�Z�]�b����
�D�h�g�l�b�g�m�m�f�� �g�_�i�_�j�_�j�\�g�h�€�� �h�k�\�•�l�b�� �j�h�[�b�l�v�� �g�_�n�h�j�f�Z�e�v�g�m�� �l�Z�� �n�h�j�f�Z�e�v�g�m�� �h�k�\�•�l�m��
�j�•�\�g�h�i�j�Z�\�g�b�f�b�� �m�q�Z�k�g�b�d�Z�f�b�� �i�j�h�p�_�k�m�� �g�Z�\�q�Z�g�g�y�ª��[19]. �A�� �h�]�e�y�^�m�� �g�Z�� �k�m�q�Z�k�g�_��
�l�j�Z�d�l�m�\�Z�g�g�y�� �l�Z�� �i�h�}�^�g�Z�g�g�y�� �m�� �}�^�b�g�m�� �d�h�g�p�_�i�p�•�x���± �©�h�k�\�•�l�Z�� �\�i�j�h�^�h�\�`�� �`�b�l�l�y�ª��
(Lifelong Learning) �± �\�k�•�o���n�h�j�f���h�k�\�•�l�b�����\���^�Z�g�•�c���k�l�Z�l�l�•���^�h�k�e�•�^�`�m�}�l�v�k�y���n�h�j�f�m�\�Z�g�g�y��
�Z�j�o�•�l�_�d�l�m�j�b�� �a�Z�d�e�Z�^�•�\�� �^�h�^�Z�l�d�h�\�h�€�� �h�k�\�•�l�b�� �^�e�y�� �\�k�•�o�� �\�•�d�h�\�b�o�� �]�j�m�i���� �l�h�[�l�h��
�Z�g�Z�e�•�a�m�x�l�v�k�y�� �m�f�h�\�b���� �s�h�� �k�i�h�g�m�d�Z�e�b�� �^�h�� �k�l�\�h�j�_�g�g�y�� �\�•�^�i�h�\�•�^�g�b�o�� �Z�j�o�•�l�_�d�l�m�j�g�b�o��
�h�[�¶�}�d�l�•�\�����l�Z���g�Z�\�h�^�y�l�v�k�y���h�k�g�h�\�g�•�����g�Z���^�m�f�d�m���Z�\�l�h�j�Z�����i�j�b�d�e�Z�^�b���l�Z���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b�� 

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

�<�b�d�e�Z�^�� �h�k�g�h�\�g�h�]�h�� �f�Z�l�_�j�•�Z�e�m�����?�l�Z�i �j�h�a�\�b�l�d�m�� �� �A�G�N�H�� �g�Z�� �l�_�j�b�l�h�j�•�€�� �M�d�j�Z�€�g�b����
�s�h�� �^�h�k�e�•�^�`�m�}�l�v�k�y�� �m�� �k�l�Z�l�l�•��- �i�_�j�•�h�^�� �j�h�a�\�b�l�d�m�� �l�Z�� �n�h�j�f�m�\�Z�g�g�y - �}�� �a�g�Z�d�h�\�b�f����
�g�Z�k�Z�f�i�_�j�_�^���� �^�e�y�� �j�h�a�\�b�l�d�m�� �i�h�a�Z�r�d�•�e�v�g�h�€�� �h�k�\�•�l�b�����G�Z�j�h�^�`�_�g�g�y�f�� �i�h�a�Z�r�d�•�e�v�g�h�€��
�h�k�\�•�l�b���\���M�d�j�Z�€�g�•���y�d���m�g�•�d�Z�e�v�g�h�€���h�k�\�•�l�g�v�h�€���e�Z�g�d�b���\�\�Z�`�Z�}�l�v�k�y�������������j�•�d�����<�b�a�g�Z�q�Z�x�q�b��
�d�h�g�p�_�i�p�•�x�� �m�d�j�Z�€�g�k�v�d�h�€�� �g�Z�p�•�h�g�Z�e�v�g�h�€�� �k�b�k�l�_�f�b�� �h�k�\�•�l�b�� �•�� �\�b�o�h�\�Z�g�g�y�� �K���N���� �J�m�k�h�\�Z��
�g�Z�]�h�e�h�r�m�}�� �©�I�h�a�Z�r�d�•�e�v�g�Z�� �h�k�\�•�l�Z�� �i�h�l�j�•�[�g�Z�� �^�e�y�� �d�m�e�v�l�m�j�g�h�]�h�� �i�h�k�l�m�i�m�� �d�j�Z�€�g�b�� �y�d��
�g�Z�c�d�j�Z�s�b�c�� �a�Z�k�•�[�� �\�b�o�h�\�Z�g�g�y�� �]�Z�j�f�h�g�•�c�g�h�� �j�h�a�\�b�g�_�g�h�€�� �h�k�h�[�b�k�l�h�k�l�•����
�•�g�^�b�\�•�^�m�Z�e�v�g�h�k�l�•���� �Z�� �g�_�� �l�h�]�h�� �h�^�g�h�f�Z�g�•�l�g�h�]�h�� �]�m�j�l�m���� �y�d�b�c�� �g�_�� �a�^�Z�l�_�g�� �g�•�� �a�Z�o�b�k�l�b�l�b��
�k�\�h�x�� �\�h�e�x���� �g�•�� �k�i�j�y�f�m�\�Z�l�b�� �€�€�� �g�Z�� �a�Z�]�Z�e�v�g�_�� �^�h�[�j�h�ª�� �>���@�� �I�h�a�Z�r�d�•�e�v�g�Z�� �h�k�\�•�l�Z�� �[�m�e�Z��
�\�d�e�x�q�_�g�Z�� �^�h�� �a�Z�]�Z�e�v�g�h�€�� �k�b�k�l�_�f�b�� �g�Z�j�h�^�g�h�€�� �h�k�\�•�l�b���� �G�Z�� �n�h�j�f�b�� �l�Z�� �f�_�l�h�^�b��
�i�h�a�Z�r�d�•�e�v�g�h�€���j�h�[�h�l�b���Z�d�l�b�\�g�h���\�i�e�b�\�Z�x�l�v���l�Z�d�•���f�•�p�g�•���g�h�\�h�m�l�\�h�j�_�g�•���h�j�]�Z�g�•�a�Z�p�•�€�����y�d��
�i�•�h�g�_�j�k�v�d�Z�� �l�Z�� �d�h�f�k�h�f�h�e�v�k�v�d�Z���� �M�� �l�•�� �j�h�d�b�� �i�h�a�Z�r�d�•�e�v�g�b�f�� �m�k�l�Z�g�h�\�Z�f�� �[�m�e�b��
�i�j�b�l�Z�f�Z�g�g�•�� �\�k�v�h�]�h�� �l�j�b�� �h�k�g�h�\�g�• �\�b�^�b�� �^�•�y�e�v�g�h�k�l�•���� �g�Z�\�q�Z�e�v�g�h-�]�m�j�l�d�h�\�Z���� �f�Z�k�h�\�Z��
�j�h�[�h�l�Z�����f�_�l�h�^�b�q�g�Z���j�h�[�h�l�Z [9,13]. 

�I�j�h�l�y�]�h�f������-�������j�j�����O�O���k�l�h�e�•�l�l�y���k�l�j�•�f�d�h���n�h�j�f�m�}�l�v�k�y���k�b�k�l�_�f�Z���i�h�a�Z�r�d�•�e�v�g�b�o��
�a�Z�d�e�Z�^�•�\�� �^�e�y�� �^�•�l�_�c���� �M�� �\�k�•�o�� �j�_�k�i�m�[�e�•�d�Z�o�� �•�� �h�[�e�Z�k�l�y�o�� �K�J�K�J�� �k�l�\�h�j�x�}�l�v�k�y�� �f�_�j�_�`�Z��
�j�•�a�g�h�f�Z�g�•�l�g�b�o�� �i�h�a�Z�r�d�•�e�v�g�b�o�� �m�k�l�Z�g�h�\���� �i�Z�e�Z�p�b�� �•�� �[�m�^�b�g�d�b�� �l�\�h�j�q�h�k�l�•����
�k�i�_�p�•�Z�e�•�a�h�\�Z�g�•���p�_�g�l�j�b���^�b�l�y�q�h�€���l�\�h�j�q�h�k�l�•�����k�i�h�j�l�b�\�g�•���r�d�h�e�b���l�Z���i�•�h�g�_�j�k�v�d�•���l�Z�[�h�j�b�� 
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�M���j�h�[�h�l�Z�o���P�\�•�j�h�\�h�€���L�����>�����d�h�g�k�l�Z�l�m�}�l�v�k�y�����s�h���i�_�j�•�h�^����������-�����������j�j�����[�m�\���k�d�e�Z�^�g�b�f��
�m���i�h�e�•�l�b�q�g�h�f�m���i�e�Z�g�•�����Z�e�_���\�•�^�•�]�j�Z�\���a�g�Z�q�g�m���j�h�e�v���m���i�j�h�p�_�k�•���j�h�a�\�b�l�d�m���i�h�a�Z�r�d�•�e�v�g�h�€��
�h�k�\�•�l�b���� �K�d�Z�a�Z�g�_���^�h�k�e�•�^�g�b�p�_�x���k�l�h�k�m�}�l�v�k�y�� �k�l�\�h�j�_�g�g�y�� �P�_�g�l�j�Z�e�v�g�h�x�� �J�Z�^�h�x��
�>�_�i�Z�j�l�Z�f�_�g�l�m�� �i�h�a�Z�r�d�•�e�v�g�h�€�� �h�k�\�•�l�b���� �y�d�b�c�� �a�Z�d�e�Z�\�� �h�k�g�h�\�b�� �k�l�\�h�j�_�g�g�y�� �m�k�l�Z�g�h�\��
�g�h�\�h�]�h�� �l�b�i�m���± �i�h�a�Z�r�d�•�e�v�g�b�o�� �a�Z�d�e�Z�^�•�\�� �^�e�y�� �\�b�o�h�\�Z�g�g�y�� �^�•�l�_�c�� �l�Z�� �i�•�^�e�•�l�d�•�\�� ���d�e�m�[�•�\����
�f�Z�c�^�Z�g�q�b�d�•�\���� �M���a�\�¶�y�a�d�m�� �a���p�b�f, �g�Z���_�l�Z�i�•��1920-1925 �j�h�d�•�\ �]�h�e�h�\�g�Z�� �m�\�Z�]�Z���^�_�j�`�Z�\�b��
�i�j�b�^�•�e�y�e�Z�k�y���k�l�\�h�j�_�g�g�x���f�Z�d�k�b�f�Z�e�v�g�h�€���d�•�e�v�d�h�k�l�•���a�Z�d�e�Z�^�•�\���k�h�p�•�Z�e�v�g�h�]�h���\�b�o�h�\�Z�g�g�y��
�^�e�y�� �[�_�a�i�j�b�l�m�e�v�g�b�o���� �[�_�a�^�h�]�e�y�^�g�b�o�� �^�•�l�_�c���� �k�b�j�•�l�� �l�Z�� �g�Z�i�•�\�k�b�j�•�l�� �a�� �f�_�l�h�x�� �€�o��
�\�j�y�l�m�\�Z�g�g�y���c���k�h�p�•�Z�e�v�g�h�]�h���a�Z�o�b�k�l�m���>������ 12]. 

�E�•�l�g�•�c�� �l�Z�[�•�j�� �©�:�j�l�_�d�ª���[�m�\�� �a�Z�k�g�h�\�Z�g�b�c�� �y�d�� �l�Z�[�•�j-�k�Z�g�Z�l�h�j�•�c�� �^�e�y�� �^�•�l�_�c���� �y�d�•��
�k�l�j�Z�`�^�Z�x�l�v�� �l�m�[�_�j�d�m�e�v�h�a�g�h�€�� �•�g�l�h�d�k�b�d�Z�p�•�}�x���� �a�Z�� �•�g�•�p�•�Z�l�b�\�h�x�� �]�h�e�h�\�b�� �J�h�k�•�c�k�v�d�h�]�h��
�l�h�\�Z�j�b�k�l�\�Z�� �Q�_�j�\�h�g�h�]�h�� �O�j�_�k�l�Z�� �A�b�g�h�\�•�y�� �K�h�e�h�\�c�h�\�Z���� �<�i�_�j�r�_�� �i�j�h�� �k�l�\�h�j�_�g�g�y��
�^�b�l�y�q�h�]�h�� �l�Z�[�h�j�m�� �\�� �:�j�l�_�d�m�� �[�m�e�h�� �h�]�h�e�h�r�_�g�h�� ���� �e�b�k�l�h�i�Z�^�Z�� ���������� �j�h�d�m�� �g�Z �k�\�y�l�•��
�f�h�k�d�h�\�k�v�d�h�€���i�•�h�g�_�j�•�€�����L�Z�[�•�j���[�m�e�h �\�•�^�d�j�b�l�h���������q�_�j�\�g�y�������������j�h�d�m���•���\�•�g���k�d�e�Z�^�Z�\�k�y���a��
�q�h�l�b�j�v�h�o���\�_�e�b�d�b�o���[�j�_�a�_�g�l�h�\�b�o���g�Z�f�_�l�•�\�����G�Z���i�_�j�r�m���a�f�•�g�m���i�j�b�€�o�Z�e�h���������i�•�h�g�_�j�•�\���a��
�F�h�k�d�\�b���� �1�\�Z�g�h�\�h-�<�h�a�g�_�k�_�g�k�v�d�Z�� �•�� �D�j�b�f�m���� �M�� ���������� �j�h�p�•�� �g�Z�q�Z�e�v�g�b�d�h�f�� �:�j�l�_�d�Z�� �k�l�Z�\��
�K�_�j�]�•�c���F�Z�j�]�h�����L�h�]�h���j�h�d�m���\���l�Z�[�h�j�•���i�h�[�m�\�Z�e�Z���i�_�j�r�Z���a�Z�j�m�[�•�`�g�Z���^�_�e�_�]�Z�p�•�y��- �i�•�h�g�_�j�b��
�a�� �G�•�f�_�q�q�b�g�b���� �I�_�j�r�•�� �Z�j�l�_�d�•�\�p�•�� �`�b�e�b�� �\�� �[�j�_�a�_�g�l�h�\�b�o�� �g�Z�f�_�l�Z�o���� �Q�_�j�_�a�� �^�\�Z�� �j�h�d�b�� �g�Z��
�[�_�j�_�a�•�� �[�m�e�b�� �i�h�k�l�Z�\�e�_�g�•�� �e�_�]�d�•�� �n�Z�g�_�j�g�•�� �[�m�^�b�g�h�q�d�b���� �:�� �\�� ��������-�•�� �j�h�d�b���� �a�Z�\�^�y�d�b��
�i�h�[�m�^�h�\�Z�g�h�f�m�� �m�� �\�_�j�o�g�v�h�f�m�� �i�Z�j�d�m�� �a�b�f�h�\�h�]�h�� �d�h�j�i�m�k�m�����©�:�j�l�_�d�ª�� �i�h�k�l�m�i�h�\�h�� �[�m�\��
�i�_�j�_�\�_�^�_�g�b�c�� �g�Z�� �p�•�e�h�j�•�q�g�m�� �j�h�[�h�l�m���� �M�� ���������� �j�h�p�•�� �\�� �©�:�j�l�_�d�m�ª�� �i�j�h�c�r�e�Z�� �a�f�•�g�Z��
�i�•�h�g�_�j�•�\-�h�j�^�_�g�h�g�h�k�p�•�\���� �g�Z�]�h�j�h�^�`�_�g�b�o�� �m�j�y�^�h�\�b�f�b�� �g�Z�]�h�j�h�^�Z�f�b���� �Z�� �\�� ���������� �j�h�p�•��
�l�Z�[�•�j���i�j�b�c�g�y�\���^�•�l�_�c���a���h�o�h�i�e�_�g�h�€���]�j�h�f�Z�^�y�g�k�v�d�h�x���\�•�c�g�h�x���1�k�i�Z�g�•�€�����A�������������i�h������������
�j�h�d�b���\���l�Z�[�h�j�•���i�h�[�m�\�Z�e�h���[�e�b�a�v�d�h���������l�b�k�����^�•�l�_�c�����j�b�k. 1) [20]. 

 

 
 

�J�b�k����1 �J�h�a�\�b�l�h�d���Z�j�o�•�l�_�d�l�m�j�b���A�G�N�H���g�Z���l�_�j�b�l�h�j�•�€���M�d�j�Z�€�g�b 1917 �± �����������j�j��  
�K�o�_�f�Z���j�h�a�j�h�[�e�_�g�Z���Z�\�l�h�j�h�f���a���\�b�d�h�j�b�k�l�Z�g�g�y�f���\�•�^�h�f�h�k�l�_�c���>������ 15, 20, 21]. 
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�H�k�\�•�l�Z���^�h�j�h�k�e�b�o���m���p�_�c���i�_�j�•�h�^���g�Z���l�_�j�b�l�h�j�•�€���M�d�j�Z�€�g�b���o�Z�j�Z�d�l�_�j�b�a�m�\�Z�e�Z�k�y�����g�_���\��
�h�k�l�Z�g�g�x�� �q�_�j�]�m���� �i�j�h�^�h�\�`�_�g�g�y�f�� �^�•�y�e�v�g�h�k�l�•�� �l�h�\�Z�j�b�k�l�\�Z�� �©�I�j�h�k�\�•�l�Z�ª���� �;�m�^�b�g�h�d��
�l�h�\�Z�j�b�k�l�\�Z�� �³�I�j�h�k�\�•�l�Z�´�� �g�Z�� �\�m�e�b�p�•�� �>�j�m�]�_�l�•�\�� �\�� �M�`�]�h�j�h�^�•�� �}�� �h�^�g�b�f�� �•�a�� �g�_�[�Z�]�Z�l�v�h�o��
�i�j�b�d�e�Z�^�•�\���i�h�k�l�j�Z�^�y�g�k�v�d�h�]�h���i�h�\�_�j�g�_�g�g�y���f�Z�c�g�Z���i�_�j�r�b�f���\�e�Z�k�g�b�d�Z�f�����:�e�_���^�e�y���l�h�]�h����
�Z�[�b�� �l�h�\�Z�j�b�k�l�\�m�� �i�h�\�_�j�g�m�e�b�� �€�o�g�x�� �³�g�Z�j�h�^�g�m�´�� �[�m�^�•�\�e�x���� �c�h�]�h�� �q�e�_�g�Z�f�� �^�h�\�_�e�h�k�y��
�j�h�d�Z�f�b�� �[�h�j�h�l�b�k�y�� �•�a�� �k�b�k�l�_�f�h�x�� ���^�b�\���� �j�b�k���� �������� �M�� ��������-���������� �j�h�d�Z�o�� �l�h�\�Z�j�b�k�l�\�h��
�Z�d�l�b�\�g�h�� �i�j�Z�p�x�\�Z�e�h�� �g�Z�^�� �l�b�f���� �Z�[�b�� �^�h�[�b�l�b�k�y�� �\�•�^�� �f�•�k�v�d�h�€�� �m�i�j�Z�\�b�� �^�h�a�\�h�e�m�� �a�\�_�k�l�b��
�i�h�k�_�j�_�^�� �g�b�g�•�r�g�v�h�€�� �i�e�h�s�•�� �I�_�l�_�n�•�� ���l�h�^�•���± �i�e�h�s�•�� �F�Z�k�Z�j�b�d�Z���� �\�_�e�b�q�_�a�g�m�� ��-
�i�h�\�_�j�o�h�\�m�� �[�m�^�•�\�e�x�� �l�h�\�Z�j�b�k�l�\�Z�� �a�� �`�b�l�e�h�\�b�f�b�� �d�\�Z�j�l�b�j�Z�f�b���� �i�m�[�e�•�q�g�h�x��
�[�•�[�e�•�h�l�_�d�h�x���� �i�h�`�_�`�g�b�f�� �k�i�h�k�l�_�j�_�`�g�b�f�� �i�h�k�l�h�f���� �f�Z�]�Z�a�b�g�Z�f�b���� �]�h�l�_�e�_�f�� �•��
�j�_�k�l�h�j�Z�g�h�f���� �O�h�q�Z�� �i�j�h�_�d�l�� �\�`�_�� �[�m�\�� �]�h�l�h�\�b�c���� �f�•�k�v�d�Z�� �m�i�j�Z�\�Z�� �g�Z�� �[�m�^�•�\�g�b�p�l�\�h�� �g�_��
�i�h�]�h�^�b�e�Z�k�y�����i�j�h�l�b���g�v�h�]�h���\�b�k�e�h�\�b�e�b�k�y���•���l�h�j�]�h�\�p�•���a���j�b�g�d�m���g�Z���F�Z�k�Z�j�b�d�h�\�•�c���i�e�h�s�•����
�d�h�l�j�•���[�h�y�e�b�k�y�����s�h���\�l�j�Z�l�y�l�v���f�h�`�e�b�\�•�k�l�v���a�Z�j�h�[�b�l�b�����y�d�s�h���y�j�f�Z�j�d�h�\�m���i�e�h�s�m���\���p�•�c��
�q�Z�k�l�b�g�•�� �f�•�k�l�Z�� �a�Z�[�m�^�m�x�l�v���� �³�I�j�h�k�\�•�l�•�´�� �^�h�\�_�e�h�k�y�� �[�m�^�m�\�Z�l�b�k�y�� �g�_�� �\�� �k�Z�f�h�f�m�� �p�_�g�l�j�•��
�f�•�k�l�Z���� �Z�� �l�j�h�o�b�� �^�Z�e�•���± �g�Z�� �l�h�^�•�r�g�•�c�� �>�j�m�]�_�l�h�\�•�c�� �i�e�h�s�•���� �M�� ��������-�f�m�� �l�h�\�Z�j�b�k�l�\�h��
�i�j�b�^�[�Z�e�h�� �l�Z�f�� �^�•�e�y�g�d�m�� �a�_�f�e�•�� �^�e�y�� �k�i�h�j�m�^�`�_�g�g�y�� �d�•�g�h�l�_�Z�l�j�m���� �L�Z�� �d�h�e�b�� �i�e�Z�g�b�� �a�•��
�a�\�_�^�_�g�g�y�f�� �G�Z�j�h�^�g�h�]�h�� �^�h�f�m�� �g�Z�� �i�e�h�s�•�� �F�Z�k�Z�j�b�d�Z�� �h�k�l�Z�l�h�q�g�h�� �e�m�k�g�m�e�b���� �\�b�j�•�r�_�g�h��
�[�m�e�h�� �g�Z�� �l�•�c�� �^�•�e�y�g�p�•�� �a�\�_�k�l�b�� �•�� �G�Z�j�h�^�g�b�c�� �^�•�f���� �•���d�•�g�h�l�_�Z�l�j�� �>�����@�� �;�m�^�•�\�g�b�p�l�\�h��
�i�e�Z�g�m�\�Z�e�b�� �j�h�a�i�h�q�Z�l�b�� �g�Z�i�j�b�d�•�g�p�•�� ��������-�]�h�� �j�h�d�m���� �Z�e�_�� �q�_�j�_�a�� �g�_�k�l�Z�q�m�� �d�h�r�l�•�\��
�l�h�\�Z�j�b�k�l�\�h�� �a�f�m�r�_�g�_�� �[�m�e�h�� �l�j�h�o�b�� �\�•�^�d�e�Z�k�l�b�� �\�l�•�e�_�g�g�y�� �Z�f�[�•�l�g�h�]�h�� �i�j�h�_�d�l�m���� �E�b�r�_��
�i�•�k�e�y�� �h�l�j�b�f�Z�g�g�y�� �\�_�e�b�d�h�]�h�� �d�j�_�^�b�l�m�� �\�•�^�� �K�e�h�\�_�g�k�v�d�h�]�h�� �[�Z�g�d�m�� �\�� �M�`�]�h�j�h�^�•�� �l�Z�� �a�Z��
�i�•�^�l�j�b�f�d�b���[�e�Z�]�h�^�•�c�g�b�d�•�\�����d�h�l�j�•���i�_�j�_�d�Z�a�m�\�Z�e�b���d�h�r�l�b���g�Z���[�m�^�•�\�g�b�p�l�\�h���[�m�d�\�Z�e�v�g�h���a��
�m�k�v�h�]�h�� �k�\�•�l�m���� �a�\�_�^�_�g�g�y�� �G�Z�j�h�^�g�h�]�h�� �^�h�f�m�� �i�•�r�e�h�� �i�h�\�g�b�f�� �o�h�^�h�f���� �;�m�^�m�\�Z�e�Z�� �c�h�]�h��
�f�•�k�p�_�\�Z�� �n�•�j�f�Z�� �³�<�•�g�d�_�e�v�k�[�_�j�]�� �•�� �l�h�\���� �\�� �M�`�]�h�j�h�^�•�´�����I�h�d�b�� �l�j�b�\�Z�e�b�� �j�h�[�h�l�b����
�³�i�j�h�k�\�•�l�y�g�b�´�� �Z�d�l�b�\�g�h�� �h�[�]�h�\�h�j�x�\�Z�e�b�� �\�Z�j�•�Z�g�l�b�� �g�Z�a�\�b�� �f�Z�c�[�m�l�g�v�h�]�h�� �d�•�g�h�l�_�Z�l�j�m����
�I�Z�\�e�h���N�_�^�Z�d�Z�����i�_�j�_�]�e�y�^�Z�x�q�b���i�j�h�l�h�d�h�e�b���a�Z�k�•�^�Z�g�v���i�j�h�\�h�^�m���³�I�j�h�k�\�•�l�b�´�����a�g�Z�c�r�h�\��
�d�h�f�m�� �g�Z�e�_�`�Z�e�Z�� �•�^�_�y�� �g�Z�a�\�b�� �³�M�j�Z�g�•�y�´���� ���� �e�b�k�l�h�i�Z�^�Z�� ���������� �j�h�d�m�� �p�x�� �g�Z�a�\�m�� �i�•�^�� �q�Z�k��
�a�Z�k�•�^�Z�g�g�y�� �a�Z�i�j�h�i�h�g�m�\�Z�\�� �k�\�y�s�_�g�b�d���� �l�h�^�•�r�g�•�c�� �^�b�j�_�d�l�h�j�� �m�`�]�h�j�h�^�k�v�d�h�€�� �`�•�g�h�q�h�€��
�m�q�b�l�_�e�v�k�v�d�h�€���k�_�f�•�g�Z�j�•�€���<�•�d�l�h�j���@�_�e�l�\�Z�c�����Q�h�f�m���k�Z�f�_�� �³�M�j�Z�g�•�y�´���± �m���i�j�h�l�h�d�h�e�Z�o���g�_��
�i�h�y�k�g�_�g�h���� �<�a�Z�]�Z�e�•�� �M�j�Z�g�•�y�� �m�� �]�j�_�p�v�d�•�c�� �f�•�n�h�e�h�]�•�€�� �[�m�e�Z�� �f�m�a�h�x�� �Z�k�l�j�h�g�h�f�•�€�����K�Z�f�_ 
�l�Z�d�m�� �g�Z�a�\�m�� �a�� ���������� �j�h�d�m�� �g�h�k�b�l�v�� �\�•�^�h�f�Z�� �\�•�^�_�g�k�v�d�Z�� �[�m�^�•�\�e�y���� �m�� �y�d�•�c�� �j�h�a�f�•�s�m�}�l�v�k�y��
�d�•�g�h�l�_�Z�l�j���� �]�j�h�f�Z�^�k�v�d�b�c���p�_�g�l�j���•���h�[�k�_�j�\�Z�l�h�j�•�y�����M���I�j�Z�a�•���l�_�`���[�m�e�Z���k�\�h�y���³�M�j�Z�g�•�y�´���± 
�\�•�^�h�f�b�c�� �a�� ���������� �j�h�d�m�� �l�_�Z�l�j���� �y�d�b�c�� �\�s�_�g�l�� �a�]�h�j�•�\�� �m�� ��������-�f�m���� �L�h�`���� �f�h�`�e�b�\�h���� �k�Z�f�_��
�i�j�Z�a�v�d�Z�� �Z�[�h�� �\�•�^�_�g�k�v�d�Z�� �³�M�j�Z�g�•�€�´�� �^�Z�e�Z�� �g�Z�a�\�m�� �m�`�]�h�j�h�^�k�v�d�•�c�����Y�d�� �a�Z�a�g�Z�q�Z�}�� �L�_�l�y�g�Z��
�E�•�l�_�j�Z�l�•���� �a�Z�e�Z�� �³�M�j�Z�g�•�€�´�� �g�Z�� �l�h�c�� �q�Z�k�� �[�m�e�Z �g�Z�c�[�•�e�v�r�h�x�� �m�� �f�•�k�l�•���� �<�h�g�Z�� �f�h�]�e�Z��
�\�f�•�k�l�b�l�b���[�•�e�v�r�_�����������]�e�y�^�Z�q�•�\�������������k�b�^�y�q�b�o���f�•�k�p�v���h�[�e�Z�^�g�Z�e�b���g�Z���i�_�j�r�h�f�m���i�h�\�_�j�k�•��
�•���s�_�����������± �g�Z���[�Z�e�d�h�g�•�����A�Z�]�Z�e�h�f���[�m�^�•�\�e�y���³�I�j�h�k�\�•�l�b�´���k�i�j�h�_�d�l�h�\�Z�g�Z���l�Z�d���p�•�d�Z�\�h�����s�h��
�\�e�Z�k�g�_�� �i�_�j�_�^�g�•�� �Z�^�f�•�g�i�j�b�f�•�s�_�g�g�y�� �l�h�\�Z�j�b�k�l�\�Z�� �•�� �a�Z�^�g�•�� �a�Z�e�Z�� �l�Z�� �o�h�e�� �d�•�g�h�l�_�Z�l�j�m��
�y�\�e�y�x�l�v�� �k�h�[�h�x�� �i�h-�k�m�l�•�� �^�\�•�� �h�d�j�_�f�•�� �[�m�^�•�\�e�•���� �y�d�•�� �k�i�h�e�m�q�Z�x�l�v�k�y�� �f�•�`�� �k�h�[�h�x�� �e�b�r�_��
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�i�_�j�r�b�f���i�h�\�_�j�o�h�f�����^�b�\�����j�b�k������) [14,16]. 
�M�� �^�g�•�� �j�h�[�h�l�b�� �,�9�� �<�k�_�m�d�j�Z�€�g�k�v�d�h�]�h�� �a�
�€�a�^�m�� �[�m�^�•�\�_�e�v�g�b�d�•�\�� ������ �e�b�i�g�y�� ���������� �j�h�d�m��

�\�•�^�[�m�e�Z�k�y���m�j�h�q�b�k�l�Z���a�Z�d�e�Z�^�d�Z���n�m�g�^�Z�f�_�g�l�m���f�Z�c�[�m�l�g�v�h�]�h���d�e�m�[�m���[�m�^�•�\�_�e�v�g�b�d�•�\�����Z���\��
���������� �j�� �d�e�m�[�� �g�Z�� �i�e���� �J�m�^�g�}�\�Z �m�� �O�Z�j�d�h�\�• �\�•�^�d�j�b�\�� �k�\�h�€�� �^�\�_�j�•���� �:�j�o�•�l�_�d�l�h�j�� �Y����
�R�l�_�c�g�[�_�j�]�� ���a�Z�� �m�q�Z�k�l�x�� �1���� �F�•�e�•�g�•�k�Z�� �•�� �1���� �F�Z�e�h�a�_�f�h�\�Z���� �i�j�Z�]�g�m�\�� �j�h�a�d�j�b�l�b�� �h�[�j�Z�a��
�k�i�h�j�m�^�b�� �a�Z�� �^�h�i�h�f�h�]�h�x�� �g�h�\�b�o���� �[�e�b�a�v�d�b�o�� �f�Z�r�b�g�g�h�€�� �•�g�^�m�k�l�j�•�€�� �Z�j�o�•�l�_�d�l�m�j�g�b�o��
�n�h�j�f���� �i�h�[�m�^�h�\�Z�g�b�o�� �g�Z�� �•�g�`�_�g�_�j�g�h�€�� �e�h�]�•�p�•���� �s�h�� �i�h�d�Z�a�m�x�l�v�� �f�h�`�e�b�\�h�k�l�•�� �i�_�j�_�^�h�\�h�€��
�[�m�^�•�\�_�e�v�g�h�€�� �l�_�o�g�•�d�b���� �H�[�k�y�]�b�� �[�m�^�•�\�e�•�� �[�m�e�b�� �k�d�h�f�i�h�g�h�\�Z�g�•�� �\�b�o�h�^�y�q�b�� �a��
�n�m�g�d�p�•�h�g�Z�e�v�g�h�]�h���\�a�Z�}�f�h�a�\�
�y�a�d�m���i�j�b�f�•�s�_�g�v�����=�Z�e�Z�k�e�b�\�•���d�e�m�[�g�•���d�•�f�g�Z�l�b���j�h�a�f�•�s�_�g�•��
�\�� �e�•�\�h�f�m�� �d�j�b�e�•���� �Z�� �l�b�o�•���� �\�� �l�h�f�m�� �q�b�k�e�•�� �•�� �^�e�y�� �g�Z�m�d�h�\�h-�^�h�k�e�•�^�g�b�p�v�d�h�€�� �j�h�[�h�l�b����- �\��
�i�j�Z�\�h�f���� �H�k�g�h�\�g�Z�� �q�Z�k�l�b�g�Z�� �d�e�m�[�m�� �\�f�•�s�Z�e�Z�� �a�Z�e�� �g�Z�� ���������� �q�h�e�������Z�m�^�b�l�h�j�•�x�� �g�Z��
200 �q�h�e�������€�^�Z�e�v�g�x-�q�Z�c�g�m���� �k�i�h�j�l�a�Z�e�� �g�Z�� �������� �q�h�e���� �•�� �[�•�[�e�•�h�l�_�d�m���� �K�p�_�g�•�q�g�Z�� �q�Z�k�l�b�g�Z��
�[�m�e�Z�� �a�Z�i�j�h�_�d�l�h�\�Z�g�Z�� �a�� �^�\�h�f�Z�� �i�h�j�l�Z�e�Z�f�b���� �s�h�� �^�h�a�\�h�e�b�e�h�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b�� �€�€�� �^�e�y��
�e�•�l�g�v�h�]�h���l�_�Z�l�j�m�����I�•�^���q�Z�k���\�•�c�g�b���[�m�^�•�\�e�y���k�b�e�v�g�h���i�h�k�l�j�Z�`�^�Z�e�Z���•���a�Z���i�•�k�e�y�\�h�}�g�g�•���j�h�d�b��
�^�\�•�q�•���i�_�j�_�[�m�^�h�\�m�\�Z�e�Z�k�y�����^�b�\�����j�b�k������) [17,21]. 

�I�h�\�_�j�l�Z�x�q�b�k�v���^�h���[�m�^�•�\�_�e�v���a�Z�d�e�Z�^�•�\���i�h�a�Z�r�d�•�e�v�g�h�€���h�k�\�•�l�b�����k�e�•�^���a�]�Z�^�Z�l�b�����s�h���m��
���������� �j�h�p�•�����[�m�\�� �a�Z�k�g�h�\�Z�g�b�c�� �l�Z�� �k�l�\�h�j�_�g�b�c�� �m�� �D�b�}�\�•�� �D�b�€�\�k�v�d�b�c�� �i�Z�e�Z�p�� �^�•�l�_�c�� �l�Z��
�x�g�Z�p�l�\�Z�� �y�d�� �h�j�]�Z�g�•�a�Z�p�•�y�� �a�� �i�h�a�Z�r�d�•�e�v�g�h�€�� �h�k�\�•�l�b. �L�h�^�•�� �\�•�g�� �f�Z�\�� �g�Z�a�\�m���©�I�Z�e�Z�p��
�i�•�h�g�_�j�•�\�� �l�Z�� �`�h�\�l�_�g�y�l�ª���� �I�_�j�r�b�f�� �f�•�k�p�_�f���� �^�_�� �a�Z�c�f�Z�e�b�k�v�� �x�g�•�� �d�b�y�g�b���� �[�m�\�� �h�^�b�g�� �•�a��
�g�Z�c�d�j�Z�s�b�o���[�m�^�b�g�d�•�\���D�b�}�\�Z���l�h�]�h���q�Z�k�m���± �G�Z�p�•�h�g�Z�e�v�g�Z���n�•�e�Z�j�f�h�g�•�y���M�d�j�Z�€�g�b�����l�h�^�•���± 
�;�m�^�b�g�h�d�� �j�Z�^�•�h�p�_�g�l�j�m������ ������ �e�b�k�l�h�i�Z�^�Z�� ���������� �j�h�d�m���� �q�_�j�_�a ���� �^�g�•�\�� �i�•�k�e�y�� �a�\�•�e�v�g�_�g�g�y��
�D�b�}�\�Z�� �\�•�^�� �g�Z�p�b�k�l�k�v�d�h�€�� �h�d�m�i�Z�p�•�€���� �I�Z�e�Z�p�� �j�h�a�i�h�q�Z�\�� �k�\�h�x�� �j�h�[�h�l�m���� �:�� �\�� �e�b�k�l�h�i�Z�^�•��
���������� �j�h�d�m�� �i�_�j�_�€�o�Z�\�� �m�� �g�h�\�_�� �i�j�b�f�•�s�_�g�g�y�� �g�Z�� �\�m�e�b�p�•�� �D�•�j�h�\�Z���� �������� �:�e�_�� �a�� �q�Z�k�h�f��
�[�m�^�•�\�g�b�p�l�\�h�� �h�d�j�_�f�h�]�h�� �\�_�e�b�d�h�]�h�� �i�j�b�f�•�s�_�g�g�y���� �^�_�� �f�h�]�e�Z�� �[�� �a�Z�c�f�Z�l�b�k�y�� �\�_�e�b�d�Z��
�d�•�e�v�d�•�k�l�v�� �^�•�l�_�c�� �k�l�Z�e�h�� �g�Z�]�Z�e�v�g�h�x�� �i�h�l�j�_�[�h�x���� �•�� �[�m�^�•�\�g�b�p�l�\�h�� �I�Z�e�Z�p�m�� �j�h�a�i�h�q�Z�e�h�k�y��
�e�b�r�_�� �\�� �����������j�h�p�•�� �� �>�����@�� �M�� �p�_�c�� �i�_�j�•�h�^�� �\�b�g�b�d�e�b�� �i�_�j�_�^�m�f�h�\�b�� �^�e�y�� �j�h�a�\�b�l�d�m�� �l�Z�d�h�€��
�l�b�i�h�e�h�]�•�q�g�h�€�� �e�Z�g�d�b�� �y�d�� �f�Z�e�Z�� �Z�d�Z�^�_�f�•�y�� �g�Z�m�d�� ���F�:�G������ �y�d�Z�� �m�� �g�Z�r�•�� �q�Z�k�b�� �a�Z�c�f�Z�}��
�h�k�h�[�e�b�\�_�� �f�•�k�p�_�� �m�� �i�h�a�Z�r�d�•�e�v�g�•�c�� �h�k�\�•�l�•���� �I�_�j�_�^�m�f�h�\�Z�f�b �€�€�� �k�l�\�h�j�_�g�g�y�� �k�l�Z�e�Z��
�h�j�]�Z�g�•�a�Z�p�•�y���j�h�[�h�l�b���g�Z�m�d�h�\�b�o���]�m�j�l�d�•�\���i�h�a�Z�r�d�•�e�v�g�b�o���g�Z�\�q�Z�e�v�g�b�o���a�Z�d�e�Z�^�•�\�����f�_�j�_�`�Z��
�y�d�b�o�� �k�n�h�j�f�m�\�Z�e�Z�k�v�� �m�� �����±40-�o�� �j�j���� �O�O�� �k�l���� �M�� ���������� �j���� �\�•�^�i�h�\�•�^�g�h�� �^�h�� �a�\�_�j�g�_�g�g�y��
�:�d�Z�^�_�f�•�€�� �g�Z�m�d�� �K�J�K�J�� �s�h�^�h�� �i�h�k�b�e�_�g�g�y�� �r�_�n�k�l�\�Z�� �g�Z�^�� �^�b�l�y�q�b�f�b�� �g�Z�m�d�h�\�b�f�b��
�h�j�]�Z�g�•�a�Z�p�•�y�f�b�� �:�d�Z�^�_�f�•�}�x�� �g�Z�m�d�� �M�J�K�J�� �[�m�e�Z�� �i�j�b�c�g�y�l�Z�� �I�h�k�l�Z�g�h�\�Z�� �i�j�h�� �r�_�n�k�l�\�h��
�g�Z�^�� �D�b�€�\�k�v�d�b�f�� �I�Z�e�Z�p�h�f�� �i�•�h�g�_�j�•�\�� �a�� �i�b�l�Z�g�v�� �j�h�[�h�l�b�� �a�� �l�Z�e�Z�g�h�\�b�l�b�f�b�� �^�•�l�v�f�b�� �•��
�f�h�e�h�^�^�x���� �I�j�h�l�y�]�h�f�� �g�Z�k�l�m�i�g�b�o�� ������ �j�h�d�•�\�� �g�Z�m�d�h�\�•�� �]�m�j�l�d�b�� �i�h�q�Z�e�b�� �i�j�Z�p�x�\�Z�l�b�� �m��
�[�•�e�v�r�h�k�l�•�� �\�_�e�b�d�b�o�� �f�•�k�l�� �M�d�j�Z�€�g�b���� �M�� �i�h�^�Z�e�v�r�h�f�m�� �h�d�j�_�f�•�� �]�m�j�l�d�b�� �•�� �k�_�d�p�•�€��
�h�[�¶�}�^�g�m�x�l�v�k�y���m���g�Z�m�d�h�\�•���l�h�\�Z�j�b�k�l�\�Z���m�q�g�•�\���>�����@�� 

�L�Z�d�h�`�� �^�h�p�•�e�v�g�h�� �a�]�Z�^�Z�l�b�� �i�j�b�d�e�Z�^�b�� �j�h�a�\�b�l�d�m�� �Z�j�o�•�l�_�d�l�m�j�b�� �k�i�_�p�•�Z�e�•�a�h�\�Z�g�b�o��
�a�Z�d�e�Z�^�•�\���h�k�\�•�l�b�����\���M�d�j�Z�€�g�•�����H�^�g�b�f���a���l�Z�d�b�o�����\�b�a�g�Z�q�g�b�o���\���M�d�j�Z�€�g�•, �f�h�`�g�Z���\�\�Z�`�Z�l�b��
�i�_�j�r�m�� �d�b�€�\�k�v�d�m�� �f�m�a�b�q�g�m�� �r�d�h�e�m�� �^�_�k�y�l�b�j�•�q�d�m�� �a�Z�� �i�j�h�_�d�l�h�f�� �B���� �D�Z�j�Z�d�•�k�Z��
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���^�b�\���j�b�k��1������ �M�� ��������-���������� �j�h�d�Z�o�� �m�� �F�m�a�b�q�g�h�f�m�� �i�j�h�\�m�e�m�� ���a�g�b�s�_�g�b�c�� �m�� �i�_�j�•�h�^��
�\�•�c�g�b���� �m�� �D�b�}�\�•�� �a�Z�� �i�j�h�_�d�l�h�f�� �B�h�k�•�n�Z�� �D�Z�j�Z�d�•�k�Z�� �[�m�\�� �a�\�_�^�_�g�b�c�� �d�h�f�i�e�_�d�k���� �s�h��
�k�d�e�Z�^�Z�\�k�y���a���^�\�h�o���[�m�^�•�\�_�e�v�����d�h�g�p�_�j�l�g�h�€���a�Z�e�b���d�h�g�k�_�j�\�Z�l�h�j�•�€�����y�d�Z���[�m�e�Z���j�h�a�j�Z�o�h�\�Z�g�Z��
�g�Z�����������h�k�•�[�����l�Z���f�m�a�b�q�g�h�€���r�d�h�e�b-�^�_�k�y�l�b�j�•�q�d�b�����M���D�b�}�\�•���p�_���[�m�e�e�Z���i�_�j�r�Z���r�d�h�e�Z�����s�h��
�i�h�}�^�g�m�\�Z�e�Z���a�Z�]�Z�e�v�g�m���l�Z�� �f�m�a�b�q�g�m���k�_�j�_�^�g�x�� �h�k�\�•�l�m���� �A�Z���h�i�b�k�Z�f�b�� �Z�\�l�h�j�Z�� �i�j�h�_�d�l�m���� �m��
�r�d�h�e�•�� �[�m�e�h�� ������ �d�e�Z�k�•�\�� �^�e�y�� �f�m�a�b�q�g�b�o�� �a�Z�g�y�l�v���� �k�i�_�p�•�Z�e�v�g�Z�� �Z�m�^�b�l�h�j�•�y�� �^�e�y��
�i�j�h�\�_�^�_�g�g�y�� �]�j�m�i�h�\�b�o�� �a�Z�g�y�l�v���± �o�h�j�h�\�b�o�� �l�Z�� �h�j�d�_�k�l�j�h�\�b�o�� �j�_�i�_�l�b�p�•�c�� �^�e�y�� �a�Z�g�y�l�v��
�m�q�g�•�\���k�l�Z�j�r�b�o���]�j�m�i�i���[�m�e�b���i�_�j�_�^�[�Z�q�_�g�•���•�g�^�b�\�•�^�m�Z�e�v�g�•���d�e�Z�k�b�����1�k�l�h�j�b�d�b���\�\�Z�`�Z�x�l�v��
�[�m�^�•�\�e�x�� �r�d�h�e�b�� �©�^�h�k�l�Z�l�g�v�h�� �d�j�Z�k�b�\�h�x�� �i�Z�f�y�l�d�h�x�� �g�_�h�d�e�Z�k�b�p�b�k�l�b�q�g�h-
�d�h�g�k�l�j�m�d�l�b�\�•�k�l�k�v�d�h�€�� �Z�j�o�•�l�_�d�l�m�j�b�� ��������-�o�� �j�h�d�•�\�ª���� �M�� ���������� �j�h�p�•���� �d�h�e�b�� �j�Z�^�y�g�k�v�d�•��
�\�•�c�k�v�d�Z�� �a�Z�e�b�r�Z�e�b�� �f�•�k�l�h���� �[�•�e�v�r�•�k�l�v�� �[�m�^�•�\�_�e�v�� �\�� �p�_�g�l�j�•�� �f�•�k�l�Z�� �[�m�e�b�� �a�g�b�s�_�g�•��
�j�Z�^�•�h�d�_�j�h�\�Z�g�b�f�b�� �f�•�g�Z�f�b�� �l�Z�� �i�•�^�•�j�\�Z�g�•���� �<�•�^�� �p�v�h�]�h�� �f�m�a�b�q�g�h�]�h�� �d�h�f�i�e�_�d�k�m��
�a�Z�e�b�r�b�e�b�k�v���h�[�]�h�j�•�e�•���k�l�•�g�b�����^�b�\���j�b�k����) [15]. 

�<�b�k�g�h�\�d�b�� �>�j�m�]�b�c�� �_�l�Z�i�� �j�h�a�\�b�l�d�m�� �A�G�N�H�� �l�Z�� �€�o�� �Z�j�o�•�l�_�d�l�m�j�g�h-�l�b�i�h�e�h�]�•�q�g�b�o��
�e�Z�g�h�d���}���i�_�j�•�h�^�h�f���i�•�k�e�y���I�_�j�r�h�€���k�\�•�l�h�\�h�€���\�•�c�g�b���l�Z���i�h�q�Z�l�d�h�f���J�Z�^�y�g�k�v�d�h�]�h���K�h�x�a�m����
�O�Z�j�Z�d�l�_�j�� �n�m�g�d�p�•�h�g�m�\�Z�g�g�y�� �a�Z�e�b�r�Z�}�l�v�k�y���� �i�_�j�_�\�Z�`�g�h�����d�h�f�i�_�g�k�m�q�b�f�� �l�Z��
�i�j�h�k�\�•�l�g�b�p�v�d�b�f. �<�� �p�_�c�� �i�_�j�•�h�^�� �k�d�e�Z�^�Z�}�l�v�k�y�� �m�g�•�d�Z�e�v�g�Z�� �k�\�•�l�h�\�Z�� �k�b�k�l�_�f�Z��
�i�h�a�Z�r�d�•�e�v�g�h�€�� �j�h�[�h�l�b���� �I�j�h�^�h�\�`�m�x�l�v�� �n�m�g�d�p�•�h�g�m�\�Z�l�b�� �i�j�h�k�\�•�l�g�b�p�v�d�•�� �a�Z�d�e�Z�^�b�� �l�Z��
�a�Z�d�e�Z�^�b�� �^�h�^�Z�l�d�h�\�h�€�� �h�k�\�•�l�b�� �\�� �g�Z�j�h�^�g�b�o�� �^�h�f�Z�o�� �l�Z�� �g�Z�j�h�^�g�b�o�� �r�d�h�e�Z�o���� �G�Z�� �l�_�j�_�g�Z�o��
�J�Z�^�y�g�k�v�d�h�]�h�� �K�h�x�a�m�� �a�Z�j�h�^�`�m�x�l�v�k�y�� �j�•�a�g�•�� �i�j�h�n�_�k�•�c�g�•�� �h�[�¶�}�^�g�Z�g�g�y���� �^�e�y�� �g�b�o��
�i�h�q�b�g�Z�x�l�v�� �[�m�^�m�\�Z�l�b�k�y�� �d�e�m�[�b���� �[�m�^�b�g�d�b�� �l�Z�� �i�Z�e�Z�p�b�� �d�m�e�v�l�m�j�b���� �D�j�•�f�� �l�h�]�h�����m�� �p�_�c��
�i�_�j�•�h�^���g�Z���l�_�j�b�l�h�j�•�€���M�d�j�Z�c�g�b �d�m�e�v�l�h�\�•���a�Z�d�e�Z�^�b �i�h�k�l�m�i�h�\�h���\�l�j�Z�q�Z�x�l�v �k�\�•�c���\�i�e�b�\����
�Z�� �h�k�\�•�l�g�v�h-�i�j�h�k�\�•�l�g�b�p�v�d�•�� �n�m�g�d�p�•�€�� �i�_�j�_�o�h�^�y�l�v�� �•�g�r�b�f�� �a�Z�d�e�Z�^�Z�f���� �[�•�[�e�•�h�l�_�d�Z�f����
�[�m�^�b�g�d�Z�f�� �l�Z�� �i�Z�e�Z�p�Z�f�� �d�m�e�v�l�m�j�b�� �l�h�s�h���� �I�h�d�e�Z�^�_�g�h�� �i�h�q�Z�l�h�d�� �x�g�g�Z�l�k�v�d�h�]�h�� �j�m�o�m����
�k�l�\�h�j�x�x�l�v�k�y�� �k�l�Z�g�p�•�€�� �x�g�b�o�� �e�x�[�b�l�_�e�•�\�� �i�j�b�j�h�^�b���� �H�j�]�Z�g�•�a�Z�p�•�y�� �k�_�a�h�g�g�b�o�� ���e�•�l�g�•�o����
�^�b�l�y�q�b�o���l�Z�[�h�j�•�\���i�j�b�c�f�Z�}���g�h�\�•���i�_�^�Z�]�h�]�•�q�g�•���l�Z���•�^�_�h�e�h�]�•�q�g�•���n�h�j�f�b�����G�Z���p�v�h�f�m���_�l�Z�i�•��
�i�h�q�Z�e�b�� �k�l�\�h�j�x�\�Z�l�b�k�y�� �i�j�h�n�•�e�v�g�•�� �a�Z�d�e�Z�^�b���� �y�d�•�� �i�j�h�\�h�^�b�e�b�� �i�h�a�Z�r�d�•�e�v�g�m�� �\�b�o�h�\�g�m��
�j�h�[�h�l�m�� �\�� �h�^�g�h�f�m�� �\�b�a�g�Z�q�_�g�h�f�m�� �g�Z�i�j�y�f�•���� �k�l�Z�g�p�•�€�� �x�g�b�o�� �g�Z�l�m�j�Z�e�•�k�l�•�\���� �x�g�b�o��
�l�_�o�g�•�d�•�\���� �^�b�l�y�q�•�� �a�Z�e�•�a�g�b�p�•���� �^�b�l�y�q�•�� �l�_�Z�l�j�b�� �c�� �d�•�g�h�l�_�Z�l�j�b���� �[�•�[�e�•�h�l�_�d�b���� �k�i�h�j�l�b�\�g�•�� �l�Z��
�f�m�a�b�q�g�•�� �r�d�h�e�b��- �i�j�h�n�•�e�v�h�\�Z�g�•�� �a�Z�� �g�Z�i�j�y�f�d�Z�f�b���a�Z�d�e�Z�^�b�� �g�_�n�h�j�f�Z�e�v�g�h�€�� �h�k�\�•�l�b. 
�I�j�h�^�h�\�`�m�\�Z�e�b���n�m�g�d�p�•�h�g�m�\�Z�l�b�� �c�� �a�Z�d�e�Z�^�b���r�b�j�h�d�h�]�h���i�j�h�n�•�e�x�� �c�� �f�Z�e�b���\�•�^�i�h�\�•�^�g�m��
�d�•�e�v�d�•�k�l�v���d�Z�[�•�g�_�l�•�\���l�Z���f�Z�c�k�l�_�j�_�g�v - �d�e�m�[�b���j�•�a�g�b�o���l�b�i�•�\.   
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Development of the architecture of non-formal education institutions  
in 1917-1940 on the territory of Ukraine. 

The study of the periodization of the development of architecture of non-formal 
education institutions (hereinafter NFEI) combines the following aspects: 
pedagogical aspect (is the decisive one, according to the author), social, political, 
scientific and technical aspects that are inherent in the era. The author investigates the 
developmental periods of architecture of non-formal education institutions. The time 
limits studied in the article from 1917 to 1940 belong to the second stage of 
development of NFEIs and their architecture - the period of development and 
formation. Many scholars and educators note that in Ukraine the existence of non-
formal education covers the following areas: extracurricular education; postgraduate 
education and adult education; civil education; school and student self-government; 
educational initiatives aimed at developing additional skills and abilities; universities 
of the third age that provide educational services to the elderly. Given the modern 
interpretation and combination into a single concept - "lifelong learning" - all forms 
of education, this article examines the formation of the architecture of additional 
education institutions for all ages, i.e. analyzes the conditions that led to the creation 
of appropriate architectural forms, and the main, according to the author, examples 
and characteristics. This stage of development of NFEIs and their architectural and 



�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��60. 2021 
 
116 

typological links is the period after the First World War and the beginning of the 
Soviet Union era. The nature of functioning remains mainly compensatory and 
educational. During this period, a unique world-renowned system of extracurricular 
activities is developed. Educational institutions and institutions of additional 
education in public houses and public schools continue to function. Various 
professional associations were born in the Soviet Union, and clubs, houses, and 
palaces of culture began to be built for them. In addition, during this period in 
Ukraine, religious institutions are gradually losing their influence, and educational 
functions are transferred to other institutions: libraries, houses and palaces of culture 
and so on. The beginning of the youth movement, stations of young nature lovers are 
created. The organization of seasonal (summer) children's camps takes new 
pedagogical and ideological forms. At this stage, specialized institutions started to 
form that carried out extracurricular educational work in one specific direction: 
stations for young naturalists, young technicians, children's railways, children's 
theaters and cinemas, libraries, sports and music schools - specialized non-formal 
education institutions. Institutions of a wide profile continued to function and had an 
appropriate number of offices and workshops - clubs of various types.  

Keywords: architecture of non-formal education institutions; out-of-school 
education institutions; �S�H�R�S�O�H�¶�V���K�R�X�V�H�V; palaces of culture. 
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�k�l�\�h�j�_�g�g�y�� �g�Z�m�d�h�\�h�]�h�� �i�•�^�‰�j�m�g�l�y�� �^�e�y�� �f�_�l�h�^�b�q�g�b�o�� �h�k�g�h�\�� �Z�j�o�•�l�_�d�l�m�j�g�h-
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�•�g�l�_�]�j�h�\�Z�g�Z�� �l�j�Z�^�b�p�•�c�g�Z�� �Z�j�o�•�l�_�d�l�m�j�Z�� �^�h�k�e�•�^�`�m�\�Z�g�b�o�� �l�_�j�b�l�h�j�•�c�� �D�Z�j�i�Z�l����
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�<�b�]�e�y�^�� �e�Z�g�^�r�Z�n�l�m�� �\�� �m�y�\�•�� �e�x�^�b�g�b�� �k�d�e�Z�^�Z�}�l�v�k�y�� �\�g�Z�k�e�•�^�h�d�� �k�m�f�m�\�Z�g�g�y�� �\��
�i�•�^�k�\�•�^�h�f�h�k�l�•���h�d�j�_�f�b�o���\�j�Z�`�_�g�v�����M���p�v�h�f�m���i�j�h�y�\�e�y�}�l�v�k�y���j�•�a�g�h�i�e�Z�g�h�\�•�k�l�v���Z�k�i�_�d�l�•�\��
�^�b�g�Z�f�•�q�g�h�]�h�� �k�i�j�b�c�g�y�l�l�y���� �y�d�m�� �k�e�•�^�� �\�j�Z�o�h�\�m�\�Z�l�b���� �j�h�a�j�h�[�e�y�x�q�b�� �Z�j�o�•�l�_�d�l�m�j�g�h-
�i�e�Z�g�m�\�Z�e�v�g�m���c���e�Z�g�^�r�Z�n�l�g�h-�i�j�h�k�l�h�j�h�\�m���h�j�]�Z�g�•�a�Z�p�•�x���L�I�D���>���@���� 

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

�:�j�o�•�l�_�d�l�m�j�g�b�c�� �e�Z�g�^�r�Z�n�l���²  �p�_�� �e�Z�g�^�r�Z�n�l���� �y�d�b�c�� �k�n�h�j�f�m�\�Z�\�k�y�� �\�� �i�j�h�p�_�k�•��
�p�•�e�_�k�i�j�y�f�h�\�Z�g�h�€���Z�j�o�•�l�_�d�l�m�j�g�h�€�����m���l�h�f�m���q�b�k�e�•���f�•�k�l�h�[�m�^�•�\�g�h�€�����^�•�y�e�v�g�h�k�l�•�����l�j�Z�d�l�m�}�l�v�k�y��
�l�Z�d�h�`�� �y�d�� �j�•�a�g�h�\�b�^�� �Z�g�l�j�h�i�h�]�_�g�g�h�]�h�� �d�m�e�v�l�m�j�g�h�]�h�� �e�Z�g�^�r�Z�n�l�m���� �:�j�o�•�l�_�d�l�m�j�g�b�c��
�e�Z�g�^�r�Z�n�l�� �k�d�e�Z�^�Z�x�l�v�� �Z�g�l�j�h�i�h�]�_�g�g�•�� ���[�m�^�•�\�e�•���� �k�i�h�j�m�^�b�� �•�� �l���i������ �l�Z�� �i�j�b�j�h�^�g�•��
�d�h�f�i�h�g�_�g�l�b���>10�@�����A���m�j�Z�o�m�\�Z�g�g�y�f���i�h�^�•�e�m���g�Z���i�j�b�j�h�^�g�•���c���Z�g�l�j�h�i�h�]�_�g�g�•���d�h�f�i�h�g�_�g�l�b���l�Z��
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�d�h�f�i�h�g�_�g�l�•�\���Z�j�o�•�l�_�d�l�m�j�g�h�]�h���e�Z�g�^�r�Z�n�l�m�����j�b�k�� 2).  
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�}���j�_�e�v�}�n���� �<�•�g�� �i�•�^�g�•�f�Z�}�l�v�k�y�� �\�b�k�h�d�h�� �\�]�h�j�m�� �s�h�^�h�� �]�e�y�^�Z�q�Z���� �l�h�f�m�� �i�j�b�j�h�^�g�b�c��
�e�Z�g�^�r�Z�n�l���a�Z�\�`�^�b���g�Z�y�\�g�b�c���y�d���\�•�a�m�Z�e�v�g�b�c���_�e�_�f�_�g�l���Z�j�o�•�l�_�d�l�m�j�g�h�]�h���k�_�j�_�^�h�\�b�s�Z�����m��
�i�h�e�_�� �a�h�j�m�� �e�x�^�b�g�b�� �i�h�l�j�Z�i�e�y�}�� �\�_�e�b�d�Z�� �d�•�e�v�d�•�k�l�v�� �o�Z�j�Z�d�l�_�j�g�h�€�� �^�e�y�� �D�Z�j�i�Z�l��
�j�h�k�e�b�g�g�h�k�l�•���� �y�d�Z�� �o�Z�j�Z�d�l�_�j�b�a�m�}�l�v�k�y�� �\�_�j�l�b�d�Z�e�v�g�h�x�� �i�h�y�k�g�•�k�l�x���� �A�Z�e�_�`�g�h�� �\�•�^��
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�d�h�f�i�h�g�_�g�l�h�f�� �l�_�j�b�l�h�j�•�€���� �M�� �l�b�o�� �h�]�e�y�^�h�\�b�o�� �l�h�q�d�Z�o���� �^�_�� �\�h�g�Z�� �\�•�a�m�Z�e�v�g�h�� �g�Z�y�\�g�Z����
�k�l�\�h�j�x�}�l�v�k�y���Z�l�j�Z�d�l�b�\�g�b�c���d�j�Z�}�\�b�^�����\���y�d�h�f�m���j�•�d�Z���\�b�k�l�m�i�Z�}���Z�d�p�_�g�l�h�f�����D�Z�j�i�Z�l�k�v�d�•���j�•�d�b��
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�L�j�Z�^�b�p�•�c�g�h���\�� �M�d�j�Z�€�g�k�v�d�b�o�� �D�Z�j�i�Z�l�Z�o���^�h�j�h�]�b �i�j�h�d�e�Z�^�Z�e�b�� �‰�j�m�g�l�h�\�•���� �d�Z�f�¶�y�g�•�� �Z�[�h��
�f�h�s�_�g�•�� �^�_�j�_�\�h�f���� �G�b�g�•�� �m���^�h�e�b�g�g�h�f�m���i�j�h�k�l�h�j�•�� �j�•�d�b���� �y�d�� �i�j�Z�\�b�e�h���� �i�j�h�o�h�^�b�l�v�� �]�h�e�h�\�g�Z��
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�i�h�d�j�b�l�l�y���²  �‰�j�m�g�l�h�\�•���� �d�Z�f�¶�y�g�•���� �Z�k�n�Z�e�v�l�h�\�Z�g�•���� �H�k�g�h�\�g�h�x�� �i�j�h�[�e�_�f�h�x�� �}�� �€�o��
�_�d�k�i�e�m�Z�l�Z�p�•�c�g�b�c�� �k�l�Z�g���� �y�d�b�c�� �g�_�]�Z�l�b�\�g�h�� �\�i�e�b�\�Z�}�� �g�Z�� �_�k�l�_�l�b�d�m�� �d�j�Z�}�\�b�^�•�\�� �^�h�e�b�g�g�h�]�h��
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�k�i�_�p�b�n�•�q�g�b�o �Z�g�l�j�h�i�h�]�_�g�g�b�o �d�h�f�i�h�g�_�g�l�•�\, �y�d�• �k�d�e�Z�^�Z�x�l�v �o�Z�j�Z�d�l�_�j�g�• �_�e�_�f�_�g�l�b 
�Z�j�o�•�l�_�d�l�m�j�g�h�]�h �k�_�j�_�^�h�\�b�s�Z. �G�Z�� �i�j�b�d�e�Z�^�Z�o�� �l�Z�d�b�o�� �_�e�_�f�_�g�l�•�\�� �i�j�h�Z�g�Z�e�•�a�h�\�Z�g�h��
�\�a�Z�}�f�h�a�\�¶�y�a�d�b���Z�j�o�•�l�_�d�l�m�j�b���l�Z���e�Z�g�^�r�Z�n�l�m���a�Z���_�k�l�_�l�b�q�g�b�f���k�i�j�b�c�g�y�l�l�y�f���i�j�h�k�l�h�j�m����
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�k�m�q�Z�k�g�h�€�� �^�b�k�]�Z�j�f�h�g�•�c�g�h�€�� �a�Z�[�m�^�h�\�b���� �<�b�y�\�e�_�g�h���� �s�h�� �i�k�m�x�l�v�� �_�k�l�_�l�b�d�m�� �l�Z��
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Annotation 
Iryna Dukhniak, PhD, Department of Architectural Design, Lviv Polytechnic 

National University. 
Analysis of the Elements of Architectural Landscape of the River Valley Spaces 

in Ukrainian Carpathians . 
The results of the analysis of architectural and landscape interactions in the 

valley spaces of the rivers in Ukrainian Carpathians are presented in the article. The 
analysis was made at the scale level of elements of the architectural landscape. It was 
the next step after preliminary studies at the two highest scale levels - the level of 
settlement systems and at the level of settlements. The goal is to create a scientific 
basis for the methodical bases of the architectural and landscape arrangement of river 
valley spaces in Ukrainian Carpathians. 

Architectural and landscape interactions at a lowest scale level (level of an 
architectural landscape elements) are most clearly manifested in the aesthetic aspects. 
Elements of the architectural landscape are divided into natural and anthropogenic. 
The last ones were studied, which in turn are divided into urban elements, 
architectural objects and engineering structures. 30 elements were analyzed by 
functional-planning and aesthetic characteristics, of which 7 are presented in the 
article. 

It was revealed, that the large buildings, which visually dominate the relief, spoil 
aesthetics and identity of the valley landscape. When the traditional superficiality is 
exceeded, the feeling of the dominant influence of natural components on the local 
architectural environment is lost. The use of artificial finishing materials or too bright 
colors distorts the image and disintegrates the environment. 

It was established, that the best aesthetic effect in the relationship of architecture 
and landscape is achieved by applying traditional local styles in construction, in 
which there is an organic unity of nature and architecture through scale and form, as 
well as the use of natural materials in decoration. 

Keywords: architectural landscape; element of architectural landscape; river 
valley space; architectural and landscape organization. 
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�^�Z�g�h�f�m���\�b�i�Z�^�d�m���a�g�Z�q�g�b�c���a�Z���j�h�a�f�•�j�Z�f�b���]�h�e�h�\�g�b�c���p�_�g�l�j�Z�e�v�g�b�c���_�e�_�f�_�g�l���i�j�b�l�y�]�m�}��
�^�h�� �k�_�[�_�� �k�m�[�i�•�^�j�y�^�g�•���± �g�Z�\�d�h�e�b�r�g�•�� �[�m�^�b�g�d�b�� ���j�b�k�� 1������ �H�l�h�q�m�x�q�Z�� �a�Z�[�m�^�h�\�Z��
�i�•�^�d�j�_�k�e�x�}�� �a�g�Z�q�_�g�g�y�� �[�m�^�•�\�e�•�� �m�� �j�Z�a�•���� �y�d�s�h�� �i�e�h�s�b�g�Z�� �q�b�� �e�•�g�•�y�� �a�Z�[�m�^�h�\�b��
�j�h�a�l�Z�r�h�\�Z�g�Z�� �i�_�j�i�_�g�^�b�d�m�e�y�j�g�h�� �^�h�� �h�[�¶�}�d�l�m���� �L�Z�d�b�f�� �q�b�g�h�f���� �i�h�]�e�y�^�� �d�h�\�a�Z�}�� �i�h��
�i�e�h�s�b�g�Z�o �l�Z�� �e�•�g�•�y�o �j�y�^�h�\�h�€�� �a�Z�[�m�^�h�\�b�� �•�� �a�Z�l�j�b�f�m�}�l�v�k�y�� �g�Z�� �d�•�g�p�_�\�h�f�m�� �h�[�¶�}�d�l�•���� �s�h��
�j�h�a�l�Z�r�h�\�Z�g�b�c�� �^�Z�e�•���� �i�•�^�d�j�_�k�e�x�x�q�b�� �c�h�]�h�� �a�g�Z�q�b�f�•�k�l�v�� �^�e�y�� �g�Z�\�d�h�e�b�r�g�v�h�€��
�i�j�h�k�l�h�j�h�\�h�€���d�h�f�i�h�a�b�p�•�€�� 
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�Z���± �E�Z�l�b�g�k�v�d�b�c��
�d�Z�n�_�^�j�Z�e�v�g�b�c���k�h�[�h�j �y�d�b�c��
�i�j�h�]�e�y�^�Z�}�l�v�k�y���a���i�j�b�e�_�]�e�b�o��
�\�m�e�b�p�v 

 
�[���± �a�Z�\�_�j�r�_�g�g�y���i�_�j�k�i�_�d�l�b�\�b��
�i�j�b�j�h�^�g�h�x���l�Z��
�Z�j�o�•�l�_�d�l�m�j�g�h�x��
�^�h�f�•�g�Z�g�l�Z�f�b 

 
�\���± �a�Z�\�_�j�r�_�g�g�y���i�_�j�k�i�_�d�l�b�\�b��
�^�a�\�•�g�b�p�_�x���f�h�g�Z�k�l�b�j�y��
�;�_�j�g�Z�j�^�b�g�•�\ 
 

 

 
�]���± �Z�j�o�•�l�_�d�l�m�j�g�•���^�h�f�•�g�Z�g�l�b��
�k�l�\�h�j�x�x�l�v���[�Z�]�Z�l�h�i�e�Z�g�h�\�m��
�d�Z�j�l�b�g�m�����\�m�e�����=�h�j�h�^�h�p�v�d�Z���± 
���[�•�e�y���L�P���³�K�d�j�b�g�y�´) 

 

 
�^���± �p�_�j�d�\�Z���K�\�� �:�g�g�b��
�d�h�f�i�h�a�b�p�•�c�g�h���a�Z�\�_�j�r�m�}���j�•�]��
�f�•�`���\�m�e�b�p�y�f�b���=�h�j�h�^�h�p�v�d�h�x��
�l�Z���R�_�\�q�_�g�d�Z   

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

�J�b�k���� ������ �I�j�b�d�e�Z�^�b���\�m�e�b�p�v���m���E�v�\�h�\�•���� �a�Z�\�_�j�r�_�g�b�o�� �^�h�f�•�g�Z�g�l�Z�f�b���� �Z �± �\�m�e���� �=�g�Z�l�x�d�Z�����\�b�^���\�•�^�� �\�m�e����
�G�Z�e�b�\�Z�c�d�Z�� ���� �[ �± �\�m�e���� �F���� �>�h�j�h�r�_�g�d�Z ���\�b�^���\�•�^���\�m�e���� �K�l���� �;�Z�g�^�_�j�b������ �\ �± �\�m�e���� �1�\���� �N�j�Z�g�d�Z ���\�b�^���\�•�^��
�\�m�e�����D�g�y�a�y���J�h�f�Z�g�Z�������]���± �\�m�e�����=�h�j�h�^�h�p�v�d�Z ���\�b�^���\�•�^���L�P���³�K�d�j�b�g�y�´); �^���± �\�m�e�����=�h�j�h�^�h�p�v�d�Z�����\�b�^���\�•�^��
�\�m�e�����G�Z�e�b�\�Z�c�d�Z�������_���± �\�m�e�����E�b�q�Z�d�•�\�k�v�d�Z�����\�b�^���\�•�^���\�m�e�����Q�_�o�h�\�Z���� 

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

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

 
�[���± �����������j�� 

�J�b�k�����������I�j�b�d�e�Z�^�b���^�_�]�j�Z�^�Z�p�•�€���k�i�j�b�c�g�y�l�l�y���i�Z�g�h�j�Z�f�b���•�k�l�h�j�b�q�g�h�]�h���e�Z�g�^�r�Z�n�l�m���q�_�j�_�a���i�h�[�m�^�h�\�Z�g�•��
�[�Z�]�Z�l�h�i�h�\�_�j�o�•�\�d�b�� �� �\�k�_�j�_�^�b�g�•�� �d�\�Z�j�l�Z�e�•�\�� �•�k�l�h�j�b�q�g�h�� �k�n�h�j�f�h�\�Z�g�h�€�� �`�b�l�e�h�\�h�€�� �a�Z�[�m�^�h�\�b�� ���\�b�^�� �a��
�\�b�^�h�\�h�]�h���i�m�g�d�l�m���\���L�J�P���³�K�d�j�b�g�y�´): �Z �± �����������j.; �[ �± �����������j�� 

 
�M�g�•�d�Z�e�v�g�•�k�l�v�� �Z�j�o�•�l�_�d�l�m�j�b�� �d�j�Z�}�\�b�^�m�� �E�v�\�h�\�Z�� �k�n�h�j�f�m�\�Z�e�Z�k�y�� �a�Z�\�^�y�d�b��

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

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

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

 
���\���± �\�b�^���g�Z���a�Z�f�d�h�\�m���]�h�j�m���a���i�•�\�^�_�g�g�h�]�h���a�Z�o�h�^�m���a���l�_�j�Z�k�b���j�_�k�l�h�j�Z�g�m���³�;�m�^�b�g�h�d���e�_�]�_�g�^�´�����a�Z�d�j�b�\�k�y��
�m�������������j���� 
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�l�h�q�d�Z���� �����± �Z�j�o�•�l�_�d�l�m�j�g�h�� �a�[�m�^�h�\�Z�g�Z�� �\�b�^�h�\�Z�� �l�h�q�d�Z���� �����± �i�j�b�j�h�^�g�Z�� �\�b�^�h�\�Z���l�h�q�d�Z�� �a�� �d�j�m�]�h�\�h�x��
�i�Z�g�h�j�Z�f�h�x�� 
        �<�b�^�h�\�•�� �l�h�q�d�b���� �i�j�h�•�e�x�k�l�j�h�\�Z�g�•�� �m�� �k�l�Z�l�l�•�����Z �± �\�m�e���� �=�g�Z�l�x�d�Z��(�\�•�^�� �\�m�e���� �G�Z�e�b�\�Z�c�d�Z��; 1�[ �± 
�\�m�e���� �>�h�j�h�r�_�g�d�Z�����\�•�^���\�m�e���� �K�l���� �;�Z�g�^�_�j�b������ ���\ �± �\�m�e���� �1�����N�j�Z�g�d�Z�����\�•�^���\�m�e���� �D�g�y�a�y���J�h�f�Z�g�Z������ ���] �± �\�m�e����
�=�h�j�h�^�h�p�v�d�Z�� ���[�•�e�y�� �L�P���³�K�d�j�b�g�y�´); 1�  ̂ �± �\�m�e���� �=�h�j�h�^�h�p�v�d�Z�� ���\�•�^�� �\�m�e���� �G�Z�e�b�\�Z�c�d�Z������ ���_ �± �\�m�e����
�E�b�q�Z�d�•�\�k�v�d�Z�� ���\�•�^�� �\�m�e���� �Q�_�o�h�\�Z������ �����± �\�m�e���� �=�h�j�h�^�h�p�v�d�Z���� �L�P���³�K�d�j�b�g�y�´; 3�Z �± �\�m�e���� �E�v�\�Z�� �L�h�e�k�l�h�]�h��
���K�g�h�i�d�•�\�k�v�d�Z���\�b�k�h�q�b�g�Z���������[���± �\�m�e�����E�b�q�Z�d�•�\�k�v�d�Z�����i�j�b�f�b�d�Z�g�g�y���\�m�e�����I�Z�k�•�q�g�h�€���������Z���± �\�b�^���a���<�b�k�h�d�h�]�h��
�a�Z�f�d�m�����h�]�e�y�^�h�\�b�c���f�Z�c�^�Z�g�q�b�d�������[���± �\�b�^���i�h���h�k�•���\�m�e�����;�����O�f�_�e�v�g�b�p�v�d�h�]�h���g�Z���A�Z�f�d�h�\�m���]�h�j�m �•�����Z���±�\�b�^��
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�g�Z���a�Z�o�•�^���i�h���h�k�•���\�m�e�����=�h�j�h�^�_�p�v�d�h�€�����[���± �\�•�^���g�Z���k�o�•�^���g�Z���p�_�g�l�j�Z�e�v�g�m���q�Z�k�l�b�g�m���f�•�k�l�Z���•���A�Z�f�d�h�\�m���]�h�j�m; 
���Z �± �a���<�b�k�h�d�h�]�h���a�Z�f�d�m�����h�]�e�y�^�h�\�b�c���f�Z�c�^�Z�g�q�b�d�����g�Z���k�_�j�_�^�f�•�k�l�y�������\���•�����]���± �a���\�_�`�•���f�•�k�v�d�h�€���J�Z�l�m�r�•��
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Features of formation of viewing streets and platforms of Lviv.   
The article investigates the species streets and squares of Lviv, highlights the 

principles of their location and establishes their significance for the perception of the 
urban environment. Particular attention is paid to the formation of streets during the 
reconstruction. Emphasis is placed on the importance of viewing platforms for the 
formation of the city's silhouette and the perception of its image. 

Viewpoints are an integral part of the spatial composition of the city. With their 
professional location, the city acquires greater aesthetic perfection. The environment 
becomes more comfortable and attractive from an aesthetic point of view. 
Accordingly, the architectural value of the space grows, the city acquires 
compositional expressiveness, a unique image is created. 

At the beginning of the study, the viewpoints of the city were divided into two 
main groups: viewing streets and viewing platforms. Each of these groups is 
important for the formation of the overall composition of the city. Several viewing 
streets were explored and the focus was on their visual connections. Species sites in 
Lviv were analyzed in the following locations: Vysokyi Zamok mountain; the tower 
of the church of St. Olga-Elizabeth; Town Hall Tower; ferris wheel in B. 
Khmelnytsky Park. Their significance for the perception of the image of the city is 
determined. 



�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��60. 2021 
 

141 

Lviv has a unique history and architecture. The location on a hilly terrain adds to 
the city's attractiveness and charm. For centuries, our architects have made sure that 
the city is perceived as a holistic compositional system with its dominants and visual 
connections. 

Now Lviv is being renewed and developing at a very fast pace as a European 
city. Therefore, it is very important that the new building does not distort what was 
created by many generations of architects, but only adds attractiveness and 
individuality. 

View points are important for the formation of the attractiveness of the image of 
the city, so special attention should be paid to the preservation of existing view streets 
and areas and the organization of new ones. During the formation of species points, 
the following features should be taken into account: 

1) When forming new elements of the city it is necessary to take into account 
the location of existing viewing streets and areas. It is very important that the new 
objects do not obscure the existing visual connections that have been formed over the 
centuries and play the most important role in the perception of the image of the city. 

2) When building the areas under inspection - to coordinate the form with the 
environment. So that the high-rise buildings of the new areas do not distort the view 
of the city from the historic environment. 

3) When placing new observation decks, take into account the orientation 
relative to the sides of the world, so that the observer can inspect the color picture, 
not just the silhouette. 

The spatial organization of viewpoints will not only improve the aesthetic 
qualities of the city, highlight individual features, improve the perception of the 
image as a whole, but can also be used to attract tourists. 

Key words: urban composition; city space; view streets; observation decks; 
multifaceted paintings; city aesthetics. 
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�\�h�^�h�k�o�h�\�b�s�Z�� �\�•�^�� �\�_�e�b�d�b�o�� �i�j�_�^�f�_�l�•�\�� �j�•�a�g�h�]�h�� �i�h�o�h�^�`�_�g�g�y���� �Z�� �l�Z�d�h�`�� �\�b�^�Z�e�_�g�g�y��
�\�_�e�b�d�b�o�� �k�d�m�i�q�_�g�v�� �^�h�g�g�b�o���•�� �i�e�Z�\�Z�x�q�b�o���\�b�^�•�\�� �\�h�^�g�b�o�� �j�h�k�e�b�g���� �H�q�b�s�_�g�g�y�� �f�h�`�g�Z��
�i�j�h�\�h�^�b�l�b�� �•�a�� �a�Z�k�l�h�k�m�\�Z�g�g�y�f�� �l�_�o�g�•�q�g�h�]�h�� �n�e�h�l�m���� �P�_�� �[�m�^�•�\�_�e�v�g�Z�� �l�_�o�g�•�d�Z���� �s�h��
�\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y���\���[�m�^�•�\�_�e�v�g�•�c���]�Z�e�m�a�•�����[�m�e�v�^�h�a�_�j�b�����_�d�k�d�Z�\�Z�l�h�j�b�����]�j�_�c�^�_�j�b���l�Z���•�g����
�i�h�^�•�[�g�Z���l�_�o�g�•�d�Z�����I�j�b���p�v�h�f�m���g�_�h�[�o�•�^�g�b�c���\�•�e�v�g�b�c���€�€���^�h�k�l�m�i���^�h���\�h�^�h�c�f�b�����:���l�Z�d�h�`��
�a�Z�k�l�h�k�h�\�m�\�Z�l�b�� �k�i�_�p�•�Z�e�•�a�h�\�Z�g�m�� �l�_�o�g�•�d�m���� �p�_�� �i�e�Z�\�Z�x�q�•�� �Z�f�n�•�[�•�€�� �•�� �j�•�a�g�h�f�Z�g�•�l�g�•��
�f�Z�r�b�g�b���g�Z���[�h�e�h�l�g�h�f�m���o�h�^�m�����H�^�g�b�f���•�a���^�•�}�\�b�o���l�Z���^�h�k�b�l�v���_�d�h�g�h�f�•�q�g�h���_�n�_�d�l�b�\�g�b�f��
�f�_�o�Z�g�•�q�g�b�o�� �f�_�l�h�^�•�\�� �h�q�b�s�_�g�g�y�� �\�h�^�h�k�o�h�\�b�s�� �a�Z�k�l�h�k�m�\�Z�g�g�y�� �j�•�a�g�h�f�Z�g�•�l�g�b�o��
�i�j�b�k�l�j�h�€�\�� �^�e�y�� �a�[�h�j�m�� �i�e�Z�k�l�b�d�m�� �l�Z�� �•�g���� �k�f�•�l�l�y�� �a�� �i�h�\�_�j�o�g�•�� �\�h�^�h�k�o�h�\�b�s�Z���� �J�h�a�\�b�l�h�d��
�g�h�\�•�l�g�•�o�� �i�_�j�_�^�h�\�b�o�� �l�_�o�g�h�e�h�]�•�c�� �\�i�e�b�g�m�\�� �•�� �g�Z�� �\�b�j�•�r�_�g�g�y�� �i�j�h�[�e�_�f�� �a�[�b�j�Z�g�g�y��
�i�e�Z�k�l�b�d�m�� �l�Z�� �•�g���� �k�f�•�l�l�y�� �a �\�h�^�h�c�f���� �L�Z�d�•�� �i�j�b�d�e�Z�^�b�� �f�h�`�g�Z�� �a�g�Z�c�l�b�� �•�� �m�� �k�\�•�l�h�\�h�f�m�� �l�Z��
�\�•�l�q�b�a�g�y�g�h�f�m�� �^�h�k�\�•�l�•���� �<�•�^�h�f�Z�� �n�•�j�f�Z�� �,�.�(�$�� �j�h�a�j�h�[�b�e�Z�� �m�g�•�d�Z�e�v�g�b�c�� �q�h�\�_�g��
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�*�U�H�H�Q�Z�L�F�K�� �a�� �^�b�k�l�Z�g�p�•�c�g�b�f�� �d�_�j�m�\�Z�g�g�y�f���� �y�d�b�c�� �h�q�b�s�Z�}�� �k�f�•�l�l�y�� �•�a�� �a�Z�[�j�m�^�g�_�g�b�o��
�\�h�^�g�b�o�� �r�e�y�o�•�\���� �F�h�^�_�e�v�� �©�*�R�R�G�� �6�K�L�S�� �,�.�(�$�ª�� �[�m�e�Z�� �a�f�h�^�_�e�v�h�\�Z�g�Z�� �l�Z�d���� �s�h�[ 
�\�b�]�e�y�^�Z�l�b�� �y�d�� �g�Z�c�i�h�i�m�e�y�j�g�•�r�Z�� �•�]�j�Z�r�d�Z�� �^�e�y�� �\�Z�g�g�b�� �^�e�y�� �j�h�a�^�j�•�[�g�h�€�� �l�h�j�]�•�\�e�•��
�6�0�c�.�5�<�3���� �G�Z�� �^�Z�g�b�c�� �f�h�f�_�g�l�� �^�\�Z�� �d�Z�l�_�j�b�� �^�•�x�l�v�� �m�� �>�_�i�l�n�h�j�^-�D�j�•�d�m���� �g�Z��
�i�•�\�^�_�g�g�h�f�m�� �k�o�h�^�•�� �E�h�g�^�h�g�Z���� �D�h�`�_�g�� �a�� �g�b�o�� �\�b�d�h�j�b�k�l�h�\�m�}�� �g�Z�c�k�m�q�Z�k�g�•�r�m��
�l�_�o�g�h�e�h�]�•�x�� ���2�U�F�D������ �j�h�a�j�h�[�e�_�g�m�� �\�� �D�b�l�Z�€���� �y�d�Z�� �^�h�a�\�h�e�y�}�� �h�^�g�h�q�Z�k�g�h�� �a�[�b�j�Z�l�b�� �^�h��
20 �d�]���k�f�•�l�l�y�����P�_���[�_�a�i�•�e�h�l�g�b�c���q�h�\�_�g���f�Z�c�`�_���l�j�b���f�_�l�j�b���\���^�h�\�`�b�g�m���•���\�Z�]�h�x���^�h������ �d�]����
�\�•�^�j�•�a�g�y�x�l�v�k�y���\�b�k�h�d�h�x���f�•�p�g�•�k�l�x���•���Z�g�l�b�d�h�j�h�a�•�c�g�•�k�l�x�����s�h���j�h�[�b�l�v���€�o���f�Z�d�k�b�f�Z�e�v�g�h��
�_�n�_�d�l�b�\�g�b�f�b�� �i�j�b�� �h�q�b�s�_�g�g�•�� �k�f�•�l�l�y�� �g�Z�� �\�h�^�•���� ���j�b�k����.1������ �G�•�^�_�j�e�Z�g�^�k�v�d�Z�� �d�h�f�i�Z�g�•�y��
Ran Marine �7�H�F�K�Q�R�O�R�J�\�� �Œ�� �j�h�a�j�h�[�b�e�Z �l�Z�� �[�m�^�m�}�� �[�_�a�i�•�e�h�l�g�•�� �Z�d�\�Z�^�j�h�g�b�� �^�e�y��
�h�q�b�s�_�g�g�y�� �\�h�^�h�c�h�f���� �H�^�b�g�� �a�� �g�b�o�� �� �i�•�^�� �g�Z�a�\�h�x�� �6�K�D�U�N�V�� ���:�d�m�e�Z������ �i�j�b�a�g�Z�q�_�g�b�c�� �^�e�y��
�p�•�e�h�^�h�[�h�\�h�]�h�� �a�[�h�j�m�� �\�•�^�o�h�^�•�\�� �l�Z�d�b�o�� �y�d �i�e�Z�k�l�f�Z�k�b���� �f�•�d�j�h�i�e�Z�k�l�b�d���� �q�m�`�h�j�•�^�g�Z��
�j�h�k�e�b�g�g�•�k�l�v�� ���g�Z�i�j�b�d�e�Z�^���� �j�y�k�d�Z������ �i�e�Z�\�Z�x�q�_�� �k�f�•�l�l�y���� ���j�b�k��1.2) [3]. �G�•�^�_�j�e�Z�g�^�k�v�d�Z��
�d�h�f�i�Z�g�•�y�� �7�K�H�� �2�F�H�D�Q�� �&�O�H�D�Q�X�S���� �y�d�Z�� �k�i�_�p�•�Z�e�•�a�m�}�l�v�� �g�Z�� �j�h�a�j�h�[�p�•�� �i�_�j�_�^�h�\�b�o��
�l�_�o�g�h�e�h�]�•�c�� �g�Z�� �^�e�y�� �i�h�a�[�Z�\�e�_�g�g�y�� �\�h�^�h�c�f�� �\�•�^�� �i�e�Z�k�l�b�d�Z���� �k�l�\�h�j�b�e�Z�� �i�j�b�k�l�j�•�c��
�,�Q�W�H�U�F�H�S�W�R�U�����I�_�j�_�o�h�i�e�x�\�Z�q�������<�•�g���i�j�Z�p�x�}���g�Z�������������\�•�^���k�h�g�y�q�g�h�€���_�g�_�j�]�•�€�����\�b�^�h�[�m�\�Z�}��
�i�e�Z�k�l�b�d�� �Z�\�l�h�g�h�f�g�h�� �•�� �a�^�Z�l�g�b�c�� �i�j�Z�p�x�\�Z�l�b�� �\�� �[�•�e�v�r�h�k�l�•�� �a�Z�[�j�m�^�g�x�x�q�b�o�� �j�•�q�h�d�� �m��
�k�\�•�l�•�����,�Q�W�H�U�F�H�S�W�R�U���j�h�a�j�h�[�e�_�g�b�c���^�e�y���f�Z�k�h�\�h�]�h���\�b�j�h�[�g�b�p�l�\�Z���•���f�h�`�_���a�Z�k�l�h�k�h�\�m�\�Z�l�b�k�y��
�i�j�Z�d�l�b�q�g�h�� �\ �[�m�^�v-�y�d�•�c�� �l�h�q�p�•�� �k�\�•�l�m���� �K�f�•�l�l�y���i�h�l�j�Z�i�e�y�}�� �m�� �I�_�j�_�o�h�i�e�x�\�Z�q�� �•�a��
�i�j�b�j�h�^�g�b�f�� �i�h�l�h�d�h�f�� �\�h�^�b���� �\�h�g�b�� �i�•�^�d�e�x�q�_�g�•�� �^�h�� �1�g�l�_�j�g�_�l�m���� �s�h�� �^�h�a�\�h�e�y�}�� �a�[�b�j�Z�l�b��
�i�h�k�l�•�c�g�•�� �^�Z�g�•�� �i�j�h�� �i�j�h�^�m�d�l�b�\�g�•�k�l�v�� �a�[�b�j�Z�g�g�y���� �P�_���l�Z�d�h�`�� �^�h�a�\�h�e�y�}�� �,�Q�W�H�U�F�H�S�W�R�U��
�Z�\�l�h�f�Z�l�b�q�g�h�� �i�h�\�•�^�h�f�e�y�l�b�� �f�•�k�p�_�\�b�o�� �h�i�_�j�Z�l�h�j�•�\���� �d�h�e�b�� �k�f�•�l�l�}�\�•�� �d�h�g�l�_�c�g�_�j�b��
�a�Z�i�h�\�g�_�g�•�����j�b�k��1.3) [���@���� �=�j�m�i�Z�� �Z�\�k�l�j�Z�e�•�c�k�v�d�b�o���k�_�j�n�•�g�]�•�k�l�•�\�� �g�Z�� �q�h�e�•�� �a��Pete 
Ceglinski �k�l�\�h�j�b�e�b���i�j�h�_�d�l�� �6�H�D�E�L�Q���� �y�d�b�c���i�_�j�_�l�\�h�j�b�\�k�y�� �g�Z�� �\�k�_�[�•�q�g�m�� �g�Z�m�d�h�\�h-
�^�h�k�e�•�^�g�m���� �l�_�o�g�h�e�h�]�•�q�g�m�� �l�Z�� �h�k�\�•�l�g�x�� �•�g�•�p�•�Z�l�b�\�m�� �a���h�q�b�s�_�g�g�y�� �k�\�•�l�h�\�h�]�h�� �h�d�_�Z�g�m����
�K�l�\�h�j�_�g�b�c���g�b�f�b���:�]�j�_�]�Z�l���9�����6�H�D�E�L�Q���i�j�Z�p�x�}���y�d���i�e�Z�\�Z�x�q�b�c���d�h�g�l�_�c�g�_�j���^�e�y���k�f�•�l�l�y����
�a�Z�d�Z�q�m�x�q�b���\�h�^�m���\���i�j�b�k�l�j�•�c���a���n�•�e�v�l�j�h�f���•���i�_�j�_�o�h�i�e�x�}���i�e�Z�\�Z�x�q�_ �k�f�•�l�l�y�����f�Z�d�j�h- �l�Z��
�f�•�d�j�h�i�e�Z�k�l�b�d�b���l�Z���g�Z�\�•�l�v���f�•�d�j�h�\�h�e�h�d�g�h���l�Z���h�j�]�Z�g�•�q�g�•���f�Z�l�_�j�•�Z�e�b�������j�b�k�� 1.4) [5]. 

�1�k�g�m�}�� �l�Z�d�h�`�� �p�•�d�Z�\�b�c�� �\�•�l�q�b�a�g�y�g�b�c�� �^�h�k�\�•�^���� �K�l�m�^�_�g�l�� �•�a�� �D�j�h�i�b�\�g�b�p�v�d�h�]�h��
�J�m�k�e�Z�g���D�h�i�l�}�\���k�l�\�h�j�b�\���i�j�b�k�l�j�•�c�����y�d�b�c���i�h�^�•�[�g�h���i�b�e�h�k�h�k�m���f�h�`�_���a�[�b�j�Z�l�b���k�f�•�l�l�y���a��
�\�h�^�h�c�f���� �I�j�b�k�l�j�•�c�� �g�Z�� �k�h�g�y�q�g�b�o�� �[�Z�l�Z�j�_�y�o�� �•�� �l�h�f�m�� �g�_�� �i�h�l�j�_�[�m�}�� �s�h�^�_�g�g�h�€��
�i�•�^�a�Z�j�y�^�d�b���� �:�\�l�h�f�Z�l�b�q�g�h�� �d�_�j�m�\�Z�l�b�� �g�b�f�� �f�h�`�g�Z�� �q�_�j�_�a�� �f�_�j�_�`�m�� �:�,-�)�,���� ���j�b�k�� 2.1) 
�<�b�g�Z�o�•�^�g�b�d�b�� �a�� �F�b�d�h�e�Z�}�\�Z�� �j�h�a�j�h�[�b�e�b�� �m�g�•�d�Z�e�v�g�b�c�� �i�j�h�_�d�l�� �i�e�Z�\�m�q�h�]�h��
�k�f�•�l�l�}�i�_�j�_�j�h�[�g�h�]�h�� �a�Z�\�h�^�m�� �g�Z�� �a�Z�f�h�\�e�_�g�g�y�� �[�j�b�l�Z�g�k�v�d�h�€�� �_�d�h�e�h�]�•�q�g�h�€�� �d�h�f�i�Z�g�•�€��
Ocean Polymers. �A�Z���h�k�g�h�\�m���^�h�k�e�•�^�g�b�d�b���\�a�y�e�b���k�l�Z�j�b�c���d�h�j�Z�[�_�e�v���l�Z���h�[�e�Z�^�g�Z�e�b���c�h�]�h��
�i�e�Z�a�f�h�\�h�x�� �m�k�l�Z�g�h�\�d�h�x�� �^�e�y�� �i�•�j�h�e�•�a�m�� ���l�_�i�e�h�\�Z�� �^�_�]�j�Z�^�Z�p�•�y���± �³�j�h�a�q�b�g�_�g�g�y��
�\�h�]�g�_�f�´���� �h�j�]�Z�g�•�q�g�b�o�� �l�Z�� �g�_�h�j�]�Z�g�•�q�g�b�o�� �j�_�q�h�\�b�g�� �^�e�y�� �•�g�l�_�g�k�b�\�g�h�]�h�� �h�q�b�s�_�g�g�y��
�Z�d�\�Z�l�h�j�•�c�� �\�•�^�� �i�h�\�_�j�o�g�_�\�h�]�h���k�f�•�l�l�y���� �J�h�a�j�h�[�e�_�g�_�� �k�m�^�g�h�� �f�h�`�_�� �i�e�Z�\�Z�l�b�� �h�d�_�Z�g�Z�f�b����
�j�•�q�d�Z�f�b�����\�h�^�h�k�o�h�\�b�s�Z�f�b �l�Z���g�Z�\�•�l�v���h�a�_�j�Z�f�b�����j�b�k�� 2.2) [6]. 
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�J�b�k�������K�\�•�l�h�\�b�c���^�h�k�\�•�^���k�l�\�h�j�_�g�b�o���f�_�o�Z�g�•�a�f�•�\���^�e�y���a�[�b�j�Z�g�g�y���i�e�Z�k�l�b�d�m���a���\�h�^�h�c�f�� 

1.1 - �Q�h�\�_�g�����*�U�H�H�Q�Z�L�F�K�����*�R�R�G���6�K�L�S���,�.�(�$�����R�\�_�p�•�y������������- �:�d�\�Z�^�j�h�g���^�e�y���h�q�b�s�_�g�g�y���\�h�^�b���6�K�D�U�N�V��

�d�h�f�i�Z�g�•�€���5�D�Q���0�D�U�L�Q�H���7�H�F�K�Q�R�O�R�J�\���Œ�������G�•�^�_�j�e�Z�g�^�b������������- �i�j�b�k�l�j�•�c���,�Q�W�H�U�F�H�S�W�R�U�����d�h�f�i�Z�g�•�y���7�K�H��

�2�F�H�D�Q���&�O�H�D�Q�X�S�����G�•�^�_�j�e�Z�g�^�b�������������± �:�]�j�_�]�Z�l���9�����6�H�D�E�L�Q�����i�j�h�_�d�l �6�H�D�E�L�Q�����:�\�k�l�j�Z�e�•�y��  

 

   2.1   2.2 

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

 2.1 �± �I�j�b�k�l�j�•�c���^�e�y���a�[�b�j�Z�g�g�y���k�f�•�l�l�y���J���D�h�i�l�}�\�Z�����D�j�h�i�b�\�g�b�p�v�d�b�c�������������± �I�e�Z�\�m�q�b�c��

�k�f�•�l�l�}�i�_�j�_�j�h�[�g�b�c���a�Z�\�h�^���^�e�y���d�h�f�i�Z�g�•�€���2�F�H�D�Q�����3�R�O�\�P�H�U�V�����F�b�d�h�e�Z�€�\���� 
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�H�k�g�h�\�h�x�� �[�•�h�e�h�]�•�q�g�h�]�h�� �f�_�l�h�^�Z�� �h�q�b�s�_�g�g�y�� �}�� �g�Z�k�b�q�_�g�g�y�� �\�h�^�h�c�f�b��
�f�•�d�j�h�h�j�]�Z�g�•�a�f�Z�f�b�� ���[�Z�d�l�_�j�•�y�f�b������ �<�g�_�k�_�g�g�y�� �l�Z�d�b�o�� �j�_�q�h�\�b�g�� �a�[�•�e�v�r�m�}�� �j�•�\�_�g�v��
�i�j�h�a�h�j�h�k�l�•�� �\�h�^�b�� �\�� �d�•�e�v�d�Z�� �j�Z�a�•�\���� �>�e�y�� �[�h�j�h�l�v�[�b�� �•�a�� �p�\�•�l�•�g�g�y�f�� �a�Z�k�l�h�k�h�\�m�x�l�v��
�h�j�]�Z�g�•�q�g�•�� �l�Z�� �g�_�h�j�]�Z�g�•�q�g�•�� �Z�e�v�]�•�p�b�^�b�� �l�Z�� �\�k�_�e�y�x�l�v�� �o�e�h�j�_�e�m���� �I�•�k�e�y�� �a�Z�i�m�k�d�m�� �\��
�\�h�^�h�c�f�m�� �o�e�h�j�_�e�b���� �\�h�g�Z�� �•�g�l�_�g�k�b�\�g�h�� �j�h�a�f�g�h�`�m�}�l�v�k�y�� �•�� �a�Z�i�h�[�•�]�Z�}�� �j�•�k�l�� �k�b�g�v�h-
�a�_�e�_�g�b�o�� �\�h�^�h�j�h�k�l�_�c���� �Z�� �a�g�Z�q�b�l�v�� �\�h�^�Z�� �[�•�e�v�r�_�� �g�_�� �[�m�^�_�� �©�p�\�•�k�l�b�ª���� �S�_�� �h�^�g�b�f�� �^�m�`�_��
�^�•�}�\�b�f�� �k�i�h�k�h�[�h�f�� �}�� �a�Z�j�b�[�e�_�g�g�y�� �\�h�^�h�c�f�� �j�h�k�e�b�g�h�€�^�g�b�f�b�� �\�b�^�Z�f�b���� �L�Z�d�•�� �\�b�^�b�� �j�b�[����
�y�d���� �l�h�\�k�l�h�e�h�[���� �d�h�j�h�i���� �[�•�e�b�c�� �Z�f�m�j���� �s�m�d�Z���� �k�m�^�Z�d�� �}�� �[�•�h�e�h�]�•�q�g�b�f�b�� �f�_�e�•�h�j�Z�l�h�j�Z�f�b��
�\�h�^�h�c�f���� �P�•�� �j�b�[�b�� �m�� �i�j�h�p�_�k�•�� �k�\�h�}�€�� �`�b�l�l�}�^�•�y�e�v�g�h�k�l�•�� �Z�d�l�b�\�g�h�� �k�i�h�`�b�\�Z�x�l�v�� �\�h�^�g�m��
�j�h�k�e�b�g�g�•�k�l�v�� �•�� �\�h�^�h�j�h�k�l�•���� �<�� �j�_�a�m�e�v�l�Z�l�•�� �q�h�]�h�� �k�m�l�l�}�\�h�� �a�f�_�g�r�m�}�l�v�k�y�� �q�b�k�_�e�v�g�•�k�l�v��
�a�_�e�_�g�b�o�� �l�Z�� �k�b�g�v�h-�a�_�e�_�g�b�o�� �\�h�^�h�j�h�k�l�_�c�� �•�� �i�h�d�j�Z�s�m�}�l�v�k�y�� �y�d�•�k�l�v�� �\�h�^�b���� �D�j�•�f�� �p�v�h�]�h��
�\�h�g�Z�� �k�l�\�h�j�x�}�� �k�i�j�b�y�l�e�b�\�_�� �k�_�j�_�^�h�\�b�s�_���^�e�y�� �j�h�a�\�b�l�d�m�� �a�h�h-�•�� �n�•�l�h-�i�e�Z�g�d�l�h�g�m���� �y�d�•�� �\��
�k�\�h�x���q�_�j�]�m���i�h�€�^�Z�x�l�v�k�y���j�b�[�h�x�����>7] 

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

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

�M���������� �j����� �̂_�i�Z�j�l�Z�f�_�g�l���i�j�b�j�h�^�g�b�o���j�_�k�m�j�k�•�\���l�Z���_�d�h�e�h�]�•�€���<�h�j�h�g�_�a�v�d�h�€���h�[�e�Z�k�l�•��
�•�g�•�p�x�x�\�Z�\ �f�•�`�g�Z�j�h�^�g�b�c�� �Z�j�o�•�l�_�d�l�m�j�g�b�c�� �d�h�g�d�m�j�k�� �d�h�g�p�_�i�p�•�c�� �j�_�g�h�\�Z�p�•�€��
�\�h�^�h�k�o�h�\�b�s�Z���� �F�_�l�h�x�� �d�h�g�d�m�j�k�m�� �k�l�Z�e�h�� �\�b�j�•�r�_�g�g�y�� �_�d�h�e�h�]�•�q�g�b�o�� �i�j�h�[�e�_�f��
�<�h�j�h�g�_�a�v�d�h�]�h���\�h�^�h�k�o�h�\�b�s�Z�����M�q�Z�k�g�b�d�Z�f���a�f�Z�]�Z�g�v���g�_�h�[�o�•�^�g�h���[�m�e�h���j�h�a�j�h�[�b�l�b���i�e�Z�g��
�a�Z�o�h�^�•�\�� �s�h�^�h�� �\�•�^�g�h�\�e�_�g�g�y�� �\�h�^�h�c�f�b�� �\�� �_�d�h�e�h�]�•�q�g�h�f�m�� �Z�k�i�_�d�l�•���� �j�•�r�_�g�g�y�� �s�h�^�h��
�j�h�a�\�b�l�d�m�� �[�_�j�_�]�•�\�� �\�h�^�h�k�o�h�\�b�s�Z���� �Z�� �l�Z�d�h�`�� �i�_�j�k�i�_�d�l�b�\�g�h�]�h�� �j�h�a�\�b�l�d�m�� �i�j�b�e�_�]�e�h�€��
�l�_�j�b�l�h�j�•�€�� �\�� �f�•�k�l�h�[�m�^�•�\�g�h�f�m�� �f�Z�k�r�l�Z�[�•���� �H�k�g�h�\�m�� �d�h�g�p�_�i�p�•�€�� �•�k�i�Z�g�k�v�d�h�€�� �d�h�f�Z�g�^�b��
�(�F�R�V�L�V�W�H�P�D���8�U�E�D�Q�R���k�d�e�Z�^�Z�x�l�v�������^�•�c�����k�i�j�y�f�h�\�Z�g�b�o���g�Z���k�l�Z�e�b�c���j�h�a�\�b�l�h�d���<�h�j�h�g�_�`�Z���•��
�i�h�d�e�b�d�Z�g�b�o�� �g�_�� �l�•�e�v�d�b�� �i�h�e�•�i�r�b�l�b�� �_�d�h�e�h�]�•�q�g�m�� �h�[�k�l�Z�g�h�\�d�m���� �Z�e�_�� �•�� �k�l�\�h�j�b�l�b��
�g�_�h�[�o�•�^�g�m�� �•�g�n�j�Z�k�l�j�m�d�l�m�j�m�� �g�Z�� �[�_�j�_�]�Z�o�� �\�h�^�h�k�o�h�\�b�s�Z���� �I�_�j�r�Z�� �•�^�_�y�� �d�h�f�Z�g�^�b��- 
�j�h�a�f�•�k�l�b�l�b���h�k�l�j�•�\�p�•���f�Z�d�j�h�n�•�l�h�\�����j�h�k�e�b�g�����s�h���i�h�]�e�b�g�Z�x�l�v���r�d�•�^�e�b�\�•���j�_�q�h�\�b�g�b�����g�Z��
�f�•�e�d�h�\�h�^�g�b�o�� �^�•�e�y�g�d�Z�o�� �\�h�^�h�c�f�b���� �s�h�� �[�m�^�_�� �k�i�j�b�y�l�b�� �h�q�b�s�_�g�g�x�� �\�h�^�b�� �•�� �a�m�i�b�g�d�b��
�j�h�k�l�m���k�b�g�v�h-�a�_�e�_�g�b�o���\�h�^�h�j�h�k�l�_�c�����1�g�r�b�c���k�i�h�k�•�[���h�q�b�s�_�g�g�y��- �k�i�_�p�•�Z�e�v�g�•���f�h�[�•�e�v�g�•��
�i�e�Z�l�n�h�j�f�b���� �g�Z�� �^�g�•�� �y�d�b�o�� �a�Z�d�j�•�i�e�_�g�Z�� �k�b�k�l�_�f�Z�� �f�h�g�•�l�h�j�b�g�]�m�� �•�� �n�•�e�v�l�j�Z�p�•�€�� �\�h�^�b���� �Z��
�g�Z�^�\�h�^�g�Z�� �q�Z�k�l�b�g�Z�� �\�b�d�h�j�b�k�l�h�\�m�}�l�v�k�y�� �^�e�y�� �j�h�a�f�•�s�_�g�g�y�� �j�•�a�g�b�o�� �h�[�
�}�d�l�•�\��
�•�g�n�j�Z�k�l�j�m�d�l�m�j�b�����a�_�e�_�g�b�o���j�_�d�j�_�Z�p�•�c�g�b�o���a�h�g�����k�i�h�j�l�b�\�g�b�o���f�Z�c�^�Z�g�q�b�d�•�\�����©�a�_�e�_�g�b�o�ª��
�r�d�•�e���Z�[�h���e�•�l�g�•�o���d�•�g�h�l�_�Z�l�j�•�\�������j�b�k. 3.1) 
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3.1 3.2 

�J�b�k�����������I�j�h�_�d�l�b���i�_�j�_�f�h�`�p�•�\���d�h�g�d�m�j�k�m���g�Z���d�h�g�p�_�i�p�•�x �j�_�g�h�\�Z�p�•�€���<�h�j�h�g�_�a�v�d�h�]�h���\�h�^�h�k�o�h�\�b�s�Z�� 

 ���������I�j�h�_�d�l���Z�j�o�•�l�_�d�l�m�j�g�h�]�h���[�x�j�h���(�F�R�V�L�V�W�H�P�D���8�U�E�D�Q�R�����1�k�i�Z�g�•�y������������- �I�j�h�_�d�l���Z�j�o�•�l�_�d�l�m�j�g�h�]�h��

�[�x�j�h���%�X�G�N�X�G�����I�h�e�v�s�Z�� 

 

�M�� �i�j�h�_�d�l�•�� �i�h�e�v�k�v�d�h�]�h�� �[�x�j�h�� �%�X�G�&�X�G�� �i�j�h�p�_�k�� �i�_�j�_�l�\�h�j�_�g�g�y�� �•�� �j�_�\�•�l�Z�e�•�a�Z�p�•�€��
�\�h�^�h�k�o�h�\�b�s�Z���j�h�a�^�•�e�_�g�b�c���g�Z�������_�l�Z�i�b�� 

1) 2015-���������� �j�h�d�b���� �P�_�c�� �i�_�j�•�h�^�� �\�d�e�x�q�Z�}�� �\�� �k�_�[�_�� �k�l�\�h�j�_�g�g�y�� ���� �l�_�k�l�h�\�b�o��
�i�e�Z�l�n�h�j�f-�i�h�f�h�k�l�•�\���� �s�h�� �\�b�d�h�g�m�x�l�v�� �j�•�a�g�•�� �n�m�g�d�p�•�€���� �k�h�e�y�j�•�c���� �[�Z�g�g�b�c�� �d�h�f�i�e�_�d�k����
�j�b�g�h�d���� �]�Z�\�Z�g�•�� �•�� �i�j�b�k�l�Z�g�•���� �I�h�k�l�m�i�h�\�_�� �[�m�^�•�\�g�b�p�l�\�h�� �•�� �\�i�j�h�\�Z�^�`�_�g�g�y�� �i�e�Z�l�n�h�j�f��
�j�h�[�b�l�v���i�j�h�_�d�l���a�^�•�c�k�g�_�g�g�b�f���y�d���a���l�_�o�g�•�q�g�h�€�����l�Z�d���•���a���_�d�h�g�h�f�•�q�g�h�€���l�h�q�d�b���a�h�j�m�� 

2) 2017-���������� �j�h�d�b���� �I�e�Z�g�m�}�l�v�k�y���� �k�_�j�_�^�� �•�g�r�h�]�h���� �i�h�]�e�b�[�b�l�b�� �\�h�^�h�k�o�h�\�b�s�_����
�a�f�•�p�g�b�\�r�b�� �•�� �j�h�a�r�b�j�b�\�r�b�� �i�j�b�� �p�v�h�f�m�� �[�_�j�_�]�h�\�m�� �e�•�g�•�x�� �•�� �l�b�f�� �k�Z�f�b�f�� �k�l�\�h�j�b�\�r�b��
�g�h�\�•�� �l�_�j�b�l�h�j�•�€�� �^�e�y�� �j�h�a�\�b�l�d�m���� �S�h�� �a�Z�e�b�r�b�\�k�y�� �]�j�m�g�l�� �g�_�� �k�l�Z�g�m�l�v�� �\�b�d�h�j�b�k�l�h�\�m�\�Z�l�b��
�^�e�y���k�i�h�j�m�^�`�_�g�g�y���r�l�m�q�g�b�o���h�k�l�j�h�\�•�\�����s�h�[���m�g�b�d�g�m�l�b���\�b�g�b�d�g�_�g�g�y���g�Z���g�b�o���a�Z�d�j�b�l�b�o��
�l�_�j�b�l�h�j�•�c�����^�h�k�l�m�i�g�b�o���\�b�d�e�x�q�g�h���[�Z�]�Z�l�b�f���]�j�h�f�Z�^�y�g�Z�f�� 

������ �G�Z�� �l�j�_�l�v�h�f�m�� �_�l�Z�i�•�� ����������-���������� �j�h�d�b���� �g�Z�k�b�q�_�g�Z�� �j�•�a�g�b�f�b�� �j�_�d�j�_�Z�p�•�c�g�b�f�b��
�i�j�h�k�l�h�j�Z�f�b�� �l�_�j�b�l�h�j�•�y�� �\�h�^�h�k�o�h�\�b�s�Z�� �k�l�Z�}�� �g�h�\�b�f�� �k�m�k�i�•�e�v�g�b�f�� �p�_�g�l�j�h�f�� �f�•�k�l�Z��
���j�b�k. 3.2) [8]. 

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

Nataliia Chernyatevich. Assistant, Department of "Design of the architectural 
environment" Kyiv National University of Construction and Architecture. 
Pontoon settlements as a means of restoring the ecological balance of reservoirs. 

The article considers the influence of pontoon settlements on the ecology of 
reservoirs of Ukraine. The main types of pollution and methods of reservoir cleaning 
due to the creation of pontoon settlements are outlined. 

There are 1157 reservoirs located within Ukraine.  The issue of efficient and 
rational use of reservoirs in Ukraine is becoming increasingly important.  The 
establishment of settlements on the water could help solve the environmental 
problems present in reservoirs. 

Reservoir pollution can be divided into chemical, bacterial, thermal and 
radioactive. 
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Chemical pollution is the ingress of various chemicals, waste from various 
industries into the water: petrochemical, pulp and paper, as well as municipal 
wastewater, waste from livestock farms. Biological pollution is getting into reservoirs 
together with sewage of various pathogenic microorganisms, spores of fungi, worms. 
Thermal pollution occurs due to the discharge of heated water from thermal power 
plants, nuclear power plants and other energy facilities. Radioactive contamination is 
associated with an increase in the content of radioactive substances in water. 

When designing pontoon settlements in the water area of reservoirs, it is 
necessary to provide mechanical cleaning methods. Mechanical cleaning is the 
cleaning of the bottom of the reservoir from large objects of various origins, as well 
as the removal of large accumulations of benthic and floating species of aquatic 
plants. The basis of the biological method of purification is the saturation of the 
reservoir with microorganisms (bacteria). Another very effective way is to stock the 
ponds with herbivorous species. Such fish species as silver carp, carp, grass carp, 
pike, pike perch are biological reclamation of reservoirs. The basis of the chemical 
method of purification is the addition of special reagents of varying composition to 
the reservoir.  The main way to reduce thermal pollution is the gradual abandonment 
of fossil fuels and the transition to renewable energy using solar energy sources: 
light, wind and water resources. 

To ensure all methods of cleaning reservoirs, it is necessary to create specialized 
floating platforms (pontoons) when designing pontoon settlements.  On them it is 
possible to place bases for service of technical fleet (special equipment), various 
technological equipment;  platforms for placement of chemical reagents; fish farming 
platforms for biological treatment; sorting, temporary storage and processing of 
garbage, etc. Platforms must be modular, mobile, easy to transport, have mechanical 
strength and high load capacity. They can also be stationary and mobile, self-
propelled and non-self-propelled depending on the functional load and floor-plate of 
the pontoon settlement. 

Pontoon settlements that are developed according to all the respective laws, 
norms and rules can be considered effective means of combating pollution of 
reservoirs and help restore their environmental resources. 

Key words: reservoir water area; reservoir pollution; cleaning methods; pontoon 
settlements; floating platforms. 
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�H�d�j�_�f�h�€�� �m�\�Z�]�b�� �a�Z�k�e�m�]�h�\�m�x�l�v�� �g�Z�m�d�h�\�•�� �i�j�Z�p�•�� �a�� �i�k�b�o�h�e�h�]�•�€���� �k�h�p�•�h�e�h�]�•�€�� �l�Z��
�Z�j�o�•�l�_�d�l�m�j�g�h�€�� �k�h�p�•�h�e�h�]�•�€�� �^�_�� �\�b�k�\�•�l�e�_�g�h�� �_�e�_�f�_�g�l�b�� �a�Z�[�_�a�i�_�q�_�g�g�y�� �d�h�f�n�h�j�l�m��
�e�x�^�b�g�b���� �h�k�h�[�e�b�\�h�k�l�•�� �k�h�p�•�Z�e�v�g�h�€�� �Z�d�l�b�\�g�h�k�l�•�� �e�x�^�b�g�b�� �l�Z�� �a�h�j�h�\�h�]�h�� �k�i�j�b�c�g�y�l�l�y��
�h�l�h�q�_�g�g�y����[16-17]. 
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�J�b�k�m�g�h�d�������± �>�`�_�j�_�e�v�g�Z���[�Z�a�Z���^�h�k�e�•�^�`�_�g�g�y���f�_�`�h�\�b�o���i�j�h�k�l�h�j�•�\���`�b�l�e�h�\�b�o���[�m�^�b�g�d�•�\ 

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

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

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

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

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

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

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